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IHHOACHUTEJBHAA 3AIIMCKA

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O KYPCA "AJITEBPA"

Pa6ouast mporpamma 1o yae6HOMY Kypcy "Anrebpa" s oOydaromuxcs 7-9 ximaccoB pa3paboTaHa Ha ocHoBe DenepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTEIIFHOTO CTaHAAPTA
OCHOBHOT'0 00IIero 00pa3oBaHus ¢ Y4ETOM M COBPEMEHHBIX MUPOBBIX TPeOOBaHHM, MPEIBABIIEMBIX K MaTeMaTHIECKOMY O00pa30BaHHIO, U TPAAULIUHA pOCCHIICKOro oOpa3oBaHus,
KOTOpBIE O00ECIeUMBAIOT OBJAJCHUE KIIOYEBBIMU KOMIICTEHIMSMH, COCTAaBIISIONIMMU OCHOBY JUIS HENPEpPBIBHOIO 00pa3oBaHUsS M CaMOPa3BUTHS, a TakXKe LEJIOCTHOCTh
0O0IIEKyIbTYPHOTO, TMYHOCTHOT'O M I03HABATEIBHOTO Pa3BUTHUsI OOydaromuxcs. B mporpamMme yuTeHsl Hieu U rnojoxxkeHns KoHuenmnuu pasBUTHS MaTeMaTHYeCKOT0 00pa3oBaHus B
Poccwuiickoit @enepaunu. B smoxy nudpooii TpanchopmManyu Bcex cdep 4enoBeYECKOH esITeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM 4eJIOBEKOM 0e3 0a30Boi
MaTeMaTUYeCKON TOATOTOBKH. YK€ B IIKOJIE MaTeMaTHKa CIY)KUT ONOPHBIM MPEIMETOM JUI M3YYEHHsI CMEXHBIX NUCHHIUIMH, a IOCNE IIKOJBl pealbHOH HEe00XOIUMOCTBIO
CTaHOBHTCS HEIPEePhIBHOE 00pa3oBaHue, YTO TpeOyeT MOTHOLEHHOH 6a30B0i 00111€00pa30BaTeIbHON HOATOTOBKH, B TOM YHCIIE U MaTeMaTHYECKOH.

3T0 00YCIIOBICHO TEM, YTO B HAIIW JHH PAcTET YHCIO Mpo(eccuii, CBI3aHHBIX C HEMOCPEICTBCHHBIM NMPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMHKH, M B OHM3Hece, U B
TEXHOJIOTUYECKUX 00J1acTsAX, U JaXke B T'yMaHUTapHBIX cepax. Takum 00pa3oM, KPYT IIKOIEHUKOB, IUIsl KOTOPBIX MaTeMAaTHKa MOXKET CTaTh 3HAYMMBIM MPEIMETOM, PacCIIUPSIETCS.

[pakTHyeckas IOJNE3HOCTh MATEMATHKH OOYCIOBICHA TeM, 4YTO €€ NpPEeIMETOM SIBISIOTCS (YHIAMEHTaJbHBIE CTPYKTYPHl HALIero MHpa: HPOCTPAHCTBEHHBIE (OPMBI H
KOJIMYCCTBECHHBIC OTHOLICHHS OT NPOCTEHIINK, YyCBAUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CJIOXKHBIX, HEOOXOAUMBIX IS Pa3BUTHS HAYYHBIX M NPUKIAJHBIX UICH.
be3 KOHKpETHBIX MaTeMaTHYeCKHX 3HAHMI 3aTpyIHEHO IOHMMAaHHE NPHHIMIOB YCTPOMCTBA W HCIONB30BaHHMS COBPEMEHHOW TEXHWKH, BOCIPHATHE W HHTEPIpPETaLlHs
Pa3HOO0pa3HOH COLMATbHOM, YKOHOMUYECKOH, MOJUTHUECKON MH(pOpMALUH, Manod(PeKTUBHA MOBCEIHEBHAS NPAKTHYECKas JEsATEIbHOCTh. Kax oMy 4YeloBeKy B CBOCH KH3HH
MPUXOJUTCS BBIIOJHSITE PAacYE€Thl U COCTABIIATH AJITOPUTMBI, HAXOIUTh M NMPUMEHATH (OPMYIIBI, BIaJeTh NMPAKTUYECKUMU TPUEMAMU FeOMETPUUYECKUX M3MEPEHHH M TOCTPOCHUH,
4YuTaTh MHPOPMALHIO, IPECTABICHHYIO B BUJIE TaOJMII, JUarpaMM U IrpaduKoB, )KUTh B YCIOBUSX HEONPEIEAEHHOCTH U NOHUMATh BEPOATHOCTHBIA XapaKkTep CiIy4aiiHbIX COOBITHIA.

OMHOBPEMEHHO C pacuIMpeHreM cdep MNPUMEHEHUS MaTeMaTWKA B COBPEMEHHOM o0IIecTBe BCE 0oJjice BaXKHBIM CTAHOBUTCS MATEMAaTHYECKUN CTUJIb MBIIUICHUS,
HpOSIBJ'IS[IOHIHfICSI B onpeuenéHme YMCTBCHHBIX HaBbIKaXx. B nmpouecce M3yuYCHHUA MAaTEMaTUKU B apCCHAJI HpI/IéMOB U MCTOJAOB MBINIJICHUA YCIIOBCKA C€CTCCTBCHHBIM 06pa30M
BKJIIOYAIOTCS MHAYKOUS M JEAyKUus, o0OOLmIeHHe ¥ KOHKpeTH3alus, aHaliW3 M CHHTe3, KiIacCH(pUKalMs W CHCTeMaTH3alms, abcTparupoBaHue W aHanorus. OOBEKTHI
MaTeMaTHYECKUX YMO3aKIIOUCHHH, MpaBWia WX KOHCTPYMPOBAaHHS PACKPBIBAIOT MEXaHM3M JIOTMYECKUX IOCTPOCHHH, CIOCOOCTBYIOT BEIPA0OTKE yMEHHS (GOpMYyIHPOBATH,
00OCHOBBIBATh M JIOKA3bIBATh CY)KACHHMS, TEM CaMbIM Pa3BHBAIOT JIOTHYECKOE MBIIUICHHE. Bemymias poib NMPUHAIICKUT MaTeMaTHKE M B (JOPMHUPOBAHHUHU aJITrOPUTMHYECKOM
KOMIOHEHTBI MBIIICHHS U BOCIUTAHUHM YMEHUI ICHCTBOBATH IO 33/IaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBEIE. B mpolecce penieHus 3anad —
OCHOBOI1 y4eOHOM JeATeIbHOCTH Ha yPOKax MaTeMaTHKH — Pa3BUBAIOTCS TAKKE TBOpPYECKAst M IPHKIAIHAS CTOPOHBI MBIIUICHUSL.

OO6ydenne MaTeMaTHKe 1aET BO3MOXHOCTh Pa3BUBATh y OOYYAIOLINXCS TOYHYIO, PAlMOHANBHYIO M MHPOPMATUBHYIO pedb, yMEHHE OTOUPATh Hanboiee MOIXOSIINE I3BIKOBBIE,
CHMBOJIMYCCKHEC, FpacbnquKHe Cp€aCTBa IJId BBIPpAXKCHUA Cy)KIIeHHﬁ W HarJISITHOT'O UX MPCACTABICHUA.

HCO6XO}II/IMLIM KOMIIOHCHTOM 0611_16171 KYJIbTYpbl B COBPEMCHHOM TOJKOBAHUU ABJIACTCA 06mee 3HAKOMCTBO C METOAAMU ITIO3HAHMA HeﬁCTBHTeHBHOCTH, MpEACTABIICHUE O
npeaAMETEe U METOaX MAaTEMATHUKH, UX OTJIMYHUHA OT METOJOB APYTUX €CTCCTBCHHBIX U T'YMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX TNPUMCHCHHA MAaTCMaTUKU I PCHICHUA HAYYHBIX U
NPUKIaJHBIX 3a1a4. Takum 00pa3oM, MaTeMaTHIeCKoe 00pa3oBaHHe BHOCHT CBOH BKJIaJ B (pOpMHUpOBaHUE O0LIEH KyIbTYpPhl YeJIOBEKa.

W3yyeHne MareMaTHKH TakXe CIOCOOCTBYET A3CTETHYECKOMY BOCIUTAHUIO YEJIIOBEKA, MOHMMAHMIO KpPAacoThl M M3SIIECTBA MaTEeMaTHYECKUX PacCyXJCHUH, BOCIPHUATHIO
reoMeTpUUECKUX (POPM, YCBOCHHIO HJIEH CHMMETPHH.

HEJIM U3YYEHUS YYEBHOI'O KYPCA "AJI'EBPA™

Anrebpa SBISETCS OIHUM U3 OTIOPHBIX KyPCOB OCHOBHOI IITKOJIBI: OHA 00ECTIEYNBACT H3YUCHUE IPYTHX TUCIHIUIMH, KAK €CTECTBEHHOHAYYHOTO, TaK ¥ TYMaHUTAPHOTO IUKJIOB, €&
OCBOCHHME HEOOXOIMMO I MPOJOJDKCHHS 00pa3oBaHHMS M B TMOBCEIHECBHOW JXU3HH. PasBurhe y 0OyYarOIIUXCs HAYYHBIX TMPEICTABICHUN O MPOHMCXOXKICHHH U CYIIHOCTH
anreOpandyeckux aOCTpakiuii, cnocode OTpaKCHUsT MaTEMaTHYCCKONW HAYKOW SIBICHUH M MPOIECCOB B MPHUPOJC M OOMIECTBE, POJIU MAaTEMAaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM



MO3HAHWU U B NPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI M KaYECTB MBIIUICHHS, HEOOXOIUMBIX Al afaNTalliil B COBPEMEHHOM LM(POBOM OOLIECCTBE.
W3y4yenune anreOpbl ecTeCTBEHHBIM 00pa3oM oOecreunBaeT pa3BUTHE YMEHHS Ha0JII0AaTh, CPAaBHUBATh, HAXOUTH 3aKOHOMEPHOCTH, TPEOYeT KpUTUYHOCTH MBIIIICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JEMCTBHS M BBIBOABL, (hOpPMYIHpOBaTh yTBepkAeHUs. OcBoeHHME Kypca anreOpbsl 00ecredrBaeT Pa3BHTHE JIOTMYECKOTO MBIIUICHHS
00y4alomuXCcs: OHU UCIIOJIB3YIOT JEeTyKTUBHBIE U MHAYKTUBHBIE PACCYXICHUs, 0000IeHne 1 KOHKPETH3aluo, abcTparupoBanue u aHanoruo. OOydyeHue anredpe mpeanoaraet
3HAUUTEJIBbHBIH O00BEM CaMOCTOSTENBHOM JESITENBHOCTH OOY4YaloIIMXCs, IOITOMY CaMOCTOSITEIBHOE pEIICHHE 33Jady eCTeCTBEHHBIM 00pa3oM SBJISETCS peanu3anuei
JIeSITEIbHOCTHOT'O TIPUHIIUIA 00y4YeHUSI.

B crpykrype mporpamMmsl ydeOHOTO Kypca «AnreOpa» OCHOBHOW HIKONBI OCHOBHOE MECTO 3aHHMAIOT COIEPKaTENbHO-METOAMUYECKHE JHUHHUM: «Uuciia ¥ BBIYUCICHUSY;
«Anrebpandeckne BBIPAXKEHUs»; «YpaBHEHHS M HepaBeHCTBa»; «DyHKkumm». Kakmas m3 3THX colepKaTeIbHO-METOAWIECKUX JIHHUHM pa3BHBACTCS HAa MPOTSDKCHUH TPEX JIET
N3y4YEeHUs Kypca, ECTECTBEHHBIM 00pa3oM MepernIeTasch ¥ B3aUMOJCHCTBYSI C IPYTUMH €r0 JIMHUSAMH. B Xoze u3ydeHust Kypca 00ydaromumMes: IPUXOIUTCS IOTHIECKH PacCyKaaTh,
HCTIONIB30BaTh TEOPETUKO-MHO)KECTBEHHBIN SI3BIK. B CBsI3M € 3TUM IienecooOpa3Ho BKIIOYUTH B IPOrpPaMMy HEKOTOPBIE OCHOBBI JIOTHKH, ITPOHM3BIBAIOIINE BCE OCHOBHBIE Pa3/eiIbl
MaTeMaTHIeCKoro 00pa30oBaHUs M CIIOCOOCTBYIOMIME OBJIAJICHUIO OOYYAIOIIMMHUCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO S3bIKA. TakmM o0pa3oM, MOXKHO YTBEP)KAATh, UTO
COJIepIKaTENbHON U CTPYKTYPHOU OCOOCHHOCTBIO Kypca «AJredpay sBISIeTCS] €r0 MHTErPUPOBaHHBINH XapakTep.

Conepxanue JMHUN «YKciaa U BEIYUCICHUS» CIY)KUT OCHOBOH ISl TAJIbHEHIIEr0 N3y4YeHUs] MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y O0yYalOUIMXCs JIOTHYECKOTO MBIIUICHHS,
(OPMUPOBAHUIO YMEHHSI MOJIB30BATHCS AITOPUTMAMH, a TaK)Ke NPUOOPETEHHIO NPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX JUIS MOBCEIHEBHOW JKM3HU. Pa3zBuTHE MOHATHS O 4MCIe B
OCHOBHOMH IIIKOJIE CBSI3aHO C PAIlMOHAIBHBIMH U UPPAIIMOHAIBHBIME YHCIaMH, (OPMHUPOBAHUEM MPEACTABICHUI O AEHCTBUTEIBHOM YHCIIE. 3aBepIle HIe OCBOCHUS YUCIOBOW JINHUN
OTHECEHO K CTapleMy 3BeHy 00I11ero oopa3oBaHusl.

ConepxaHue JIByX anreOpandecKux JHHUA — «AnreOpandeckie BBIPAKCHHS» W «YPaBHEHHS M HEPaBEHCTBA» CIOCOOCTBYeT (OPMHPOBAHHMIO Yy OOYYaOIIMXCS
MaTEeMaTHYECKOTO arnapara, HeOOXOANMOTo I PEeLICHNS 3aJad MaTeMaTHKH, CMEXHBIX IIPEAMETOB M MPAKTHKO-OPHEHTHPOBAHHBIX 33/1a4. B 0CHOBHOII mikoe y4eOHbIH MaTepra
TPYNIHPYETCS] BOKPYT PAL[MOHANBHBIX BEIpasKeHNH. Anredpa 1eMOHCTPUPYET 3HaUeHHE MaTeMaTHKH KaK sI3bIKa ISl TIOCTPOCHHUSI MaTEMaTHIEeCKUX MOJIENICH, OMICAaHNS MPOLECCOB 1
SIBIICHUH peasibHOTO MHUpa. B 3amaun o0ydeHust anreOpe BXOIAT TakKe AajbHEHIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHNS, HEOOXOANMOT0, B YaCTHOCTH, JUISi OCBOCHHUS Kypca
nH(popMaTHKH, ¥ OBJIAJEHHWE HaBBIKAMU JIEIyKTUBHBIX paccyxaeHuil. IIpeoOpasoBaHne CHMBOJNBHBIX (OPM BHOCHUT CBOM cHenM(HUYECKHH BKJa] B pa3BUTHE BOOOpaXKeHUs,
CrocoOHOCTEH K MaTeMaTHYECKOMY TBOPUECTRY.

Conepxxanue (yHKIHMOHATbHO-TpauUecKoll JIMHUN HalleJIeHO Ha IMOJyYeHHEe IIKOJIbHUKaMH 3HaHUH 0 (QyHKUIMSIX Kak BakKHeHIel MaTeMaTHYecKOH MOJENH /IS OIHCAHUS U
HCCIICIOBAaHMS Pa3HO OOpa3HBIX IMPOIECCOB M SBJICHUH B Mpupoje M obmiecTBe. M3yueHne 3TOT0 MaTepuasia CIIOCOOCTBYET Pa3BUTHIO y OOYJarOIIUXCSA YMEHHS HCIOJIb30BaTh
pa3iiMuHbIC BBIPA3UTENbHBIE CPENICTBA SI3bIKa MAaTEMAaTHUKH — CJIOBECHBIC, CUMBOJIMYECKHE, rpauieckrue, BHOCUT BKJaJ B ()OPMUPOBAHHUE MPEICTABICHUN O POJIM MaTeMaTHKU B
Pa3BUTHH IUBIIN3AIMH U KYJIbTYPBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY MiaHy B 7—9 Kjaccax m3ydaeTcsl yIeOHBI Kypc «Anredpay, KOTOPBIH BKIIOYAET CIEIYIOIINEe OCHOBHBIC Pa3Aeiibl ColepiKaHus: «Uucia U BEIYUCICHUS,
«AlredpanyecKkue BhIpOKEHUD», «YpaBHEHHS M HEPABEHCTBA», «DYHKIMNY.

Y4eOHbIH I1aH Ha U3y4YeHHe anreOpsl B 7—9 Kilaccax OTBOAWT HE MeHee 3 yueOHBIX YacOB B HEIENIO B TEUEHHE KaXIO0To rofa OOy4eHHs, BCEro 3a TPU rojaa oOydeHus: — He
MmeHee 306 y4eOHbBIX YacoB.



Oo0mas xapakTepucTHKa Kypca aareopsl B 7 - 9 kiaccax.

B kypce anreOpsl MOKHO BBIIEIUTD CIEAYIONINE OCHOBHBIC COZEpIKAaTeIbHbIC IMHUM: aprdMeTnka; anredpa; pyHKINT; BEpOSATHOCTh U CTaTHCTHKA. Hapsmy ¢
3THM B COZEpKaHHE BKIIOYECHBI JABa JOMOJHUTEIBHBIX METOJOJIOTHUYECKUX pa3zeia: JIOTHKAa U MHOKECTBA; MaTeMaTHKa B UCTOPUYECKOM Pa3BUTHH, YTO CBS3aHO C
peannzanmeil 1enedl OOUIEHHTENIEKTYyalbHOTO ¥ OOIIEKYJIbTYpHOTO pa3BUTHA ydammxcs. ConepkaHMe KaKIOr0 W3 STHX Ppas3/elioB pa3BOpPAYMBacTCA B
COZIePXKATEITBHO-METOJMUECKYIO JIMHUIO, MPOHU3BIBAIONIYI0 BCE OCHOBHBIE COJEprKaTeNbHble THHUH. IIpu 3TOM mepBas quHuS — «Jlormka W MHOXKECTBa» —
CITy’KUT 1IeTTM OBJIA/ICHHUS YYalIMMHUCS HEKOTOPBIMH 3JIEMEHTaMH YHHBEPCAJIHHOTO MaTeMaTHYeCKOro si3blKa, BTopas — «MaTemMaTuka B HICTOPHUECKOM Pa3BUTHN
— CNIOCOOCTBYET CO3JJaHUI0 OOIIEKYIbTYPHOI'O, TyMaHUTAPHOTO (POHA M3YUEHUS Kypca.

Conepkanne JIMHHH «ApuUpMETHKa» CIy)KUT 0a30i Ui JajdbHEHIIEro W3y4eHHs YYallMMHUCS MAaTeMaTHKH, CIIOCOOCTBYET DPa3BUTHIO UX JIOTMYECKOTO
MBILIEHHS, (POPMHUPOBAHUIO YMEHHS TMOJBH30BATHCS AITOPUTMAMH, & TAaKKe MPHOOPETEHUIO TPAKTHUECKHX HABBHIKOB, HEOOXOIUMBIX B MOBCEJHEBHOHM >KHU3HHU.
PaszBuTHe MOHATHS O YHCIe B OCHOBHOW MIKOJE CBSI3aHO C PAalMOHAIBHBIMH M HUPPAMOHAJBHBIMU YHCIaMH, (OPMUPOBAHHEM MEPBUUYHBIX MPEICTABICHUN O
JNEHCTBUTEIBHOM YHCIIE.

Conepkanne JMHAN «Anredpa» crnocoOCTBYeT (OpPMHPOBAHUIO y yYalIMXCS MAaTeMaTHUECKOTO amlmapaTta Ul PeIlIeHHs 3ajad U3 pas3/ielioB MaTeMaTHKH,
CMEKHBIX MPEAMETOB U OKPYXKAIOIIEH pealbHOCTU. S3bIK anreOpbl MOAYEPKUBAECT 3HAUCHUE MAaTEeMAaTHKH KaK sI3bIKa JJISl TIOCTPOSHHS MaTeMaTHYECKUX MOJeIeH
MPOIIECCOB U SIBICHUN pPeaIbHOTO MHpA.

Pa3BuTne anropuTMHYECKOTO MBINIICHHS, HEOOXOJUMOIO, B YAaCTHOCTH, /IS OCBOGHHMS Kypca HH(POPMATHKH, W OBJAJCHHE HABBIKAMH JCTYKTHBHBIX
paccyXIeHUH TakxkKe SIBISIFOTCS 3aJadaMu M3ydeHus: anreOpsl. [IpeoOpa3oBaHue CUMBONBHBIX (OPM BHOCHT cHenu(UUECKUil BKIIQJ B Pa3BHTHE BOOOPaKCHUS
y4aIuxcs, UX CocoOHOCTEe! K MaTeMaTH4ecKOMY TBOPUECTBY. B OCHOBHO#H mIKoJie MaTepual rpynmnupyeTcss BOKPYT palMOHaIbHBIX BEIPAKEHUH.

Conepxanue pazgena «OyHKIUM» HALENEHO HA MOJIyYEHHE IIKOJbHUKAMU KOHKPETHBIX 3HAHMK O (YHKIMM KaK BaKHEWIIeH MaTeMaTHYeCKOH MOAEIW IS
ONMCAaHMs M WCCJIEOBaHUS Pa3sHOOOPA3HBIX MpoleccoB. M3yueHue 3TOro Marepuasia CnocoOCTBYET Pa3BUTHIO Y YHAIUXCS YMEHHS HCIIOJB30BATh pPa3lIMuHbIC
SI3BIKM MaTEMaTHUKH (CIIOBECHBIH, CHMBOIMYECKUH, Tpaguueckuii), BHOCUT BKJIaJ B (POPMHUPOBAHKE NPEACTABICHUI O POJIM MAaTEMaTHKH B Pa3BUTUH IIMBUIIN3AIMH U

KYJIbTYpBI.
Paznen «BepoATHOCTh M CTaTUCTHKa» — 005A3aTENbHBI KOMIIOHEHT HIKOJIBHOTO 00pa30BaHUs, YCHIIMBAIOIIMI €ro NPUKIaJHOE W MPAKTUYECKOE 3HAYCHHE.
OTOT MaTepuall HEOOXOIUM, TMpexAe Bcero, il (GopMUpOBaHMS Yy ydalluxcs (QYHKIMOHATBHON TPaMOTHOCTH — YMEHHS BOCHPUHHMATh W KPUTHYECKU

aHaMM3MpPOBaTh MH(OpPMAIHIO, TIPEACTABICHHYIO B Pa3iHyYHBIX (opMax, MOHMMAaTh BEPOSTHOCTHBIM XapakTep MHOTHMX PEalbHBIX 3aBUCHMOCTEH, MPOU3BOJIUTH
MPOCTEHIINE BEPOSITHOCTHBIE pacuéThl. M3yueHne 0CHOB KOMOWHATOPUKHU MO3BOJIUT YUalleMycsl OCYIIECTBIISAT PACCMOTPEHHE CIIydaeB, epedop U MoACUET yucia
BapHaHTOB, B TOM YHCIIE€ B IPOCTEUIINX MPUKIIAIHBIX 3a4a9aX.

[lpn W3y4eHUM CTATUCTHKH M BEPOSTHOCTH OOOTAIIAIOTCS IMPEJCTABICHUS O COBPEMECHHOW KapTHHE MHpa U METOAaX €ro HCCIeAOoBaHHS, QOpMHUpYETCs
MOHUMAaHUE POJIM CTATUCTHKM KaK UCTOUYHHKA COLMAILHO 3HAYMMON HH(OPMAIIMU U 3aKJIaIbIBAIOTCS] OCHOBBI BEPOATHOCTHOTO MBIIIUICHHS.
Lenbio u3ydenus Kypca areOpsl B 7 — 9 Kiaccax sIBJISETCS:

e chopMHpOBaTh MPAKTUIECCKHE HABBIKU BBHITOJHEHHSI YCTHBIX, TUCHMEHHBIX, HHCTPYMEHTAIbHBIX BBIYHCICHHI, PA3BUTh BEIYUCIUTEIBHYIO KYJIBTYPY;

e OBJIAJICTh CHUMBOJUYECKHM SI3IKOM aireOpbl, BEIpa0dOTaTh (HOpPMaIbHO-ONEPATUBHBIC alreOpanyecKue yMEHUsS W HAyYHThCS NPUMEHSTh WX K PEIICHUIO
MaTeMaTHYECKUX M HeMaTeMaTHIECKUX 33]1a4;

® W3YYUTh CBOWCTBA M TpadUKH 3JIEMEHTAPHBIX (DYHKIMA, HAYYUTHCS WCIOIB30BaTh (PYHKIMOHAIBHO-TpaUUYECKHe MPEICTABICHUS I ONMCAHUS W aHAIN3a
peaabHBIX 3aBUCUMOCTEH;

e Da3BUTH JIOTHYECKOE MBILIUIEHUE W PeYb — YMEHHS JIOTHYECKH OOOCHOBBIBATH CY)KIEHUS, IMPOBOAWTH HECIIOXKHBIE CHCTEMATHU3allU{, MPUBOIUTH MPUMEPHI H
KOHTPIPUMEPBI, HCIIOJIh30BaTh PA3INIHBIC SA3bIKK MATEMATHKH (CIIOBECHBIN, CHMBOIIMYECKHN, rpadUvaecKnil) sl HILTIOCTPAIH, HHTEPIIPETAINN, apTyMEHTAITUU
U JOKA3aTeIbCTBA;



e c(hopMHpOBaThH MPEACTABICHUS 00 M3y4aeMbIX MOHATHSIX M METOAAaX KaK BaKHEHIIUX CPECTBAX MAaTEMaTHYESCKOTO MOJCITHPOBAHUS PEabHBIX MPOIECCOB U
SIBJIEHUM.
B ocHOBe 00yUueHNUsI MAaTEMATHKH JIKHUT OBJIAJCHIE YUAIIMMHACS CIETYIOMNMHI BHIaMH KOMIIETEHITHI: TPeIMETHONW, KOMMYHUKATUBHON, OPraHU3aIlMOHHON 1

06IH6KyHLTypHOﬁ. B cooTtBeTcTBUM ¢ 3TUMH BUIaMHu KOMHGTGHHI/Iﬁ BBIACJICHBI OCHOBHBLIC COACPIKATCIIBHO-ICJICBLIC HAIIPAaBJICHUA (HI/IHI/II/I) Pa3BUTUA yUallIUXCA
CpeacTBaMu MpeaAMETa MaTCMaTHKaA.

IIpenmeTHass xomMmeTeHUMsA. 37€Ch MO/ NMPEIMETHON KOMIETEHLMEN TOHUMAETCA OCBEAOMIIEHHOCTh HIKOJBHUKOB O CHCTEME OCHOBHBIX MaTEMaTHYECKUX
MPEICTABICHUIl M OBJaJe€HHE HMH OCHOBHBIMU IIPEIMETHBIMH yMEHMSIMH. DOpPMHUDPYIOTCS CIeIyolie oOpasyroliue 3Ty KOMIETEHIHIO IMPEICTABICHUS: O
MaTEMaTHYECKOM SI3bIKE KaK CPEJCTBE BBIPAKCHHUS MAaTEMaTHUECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U T.1.; 0 MAaTeMAaTHYECKOM MOJEIMPOBAHUH KaK OJTHOM U3 Ba’KHBIX
METOAOB Mo3HaHusi mupa. PopMupyIOTCS cieayronme 00pa3yonre 3Ty KOMIIETEHIIMIO YMEHHUS: CO3/aBaTh MPOCTEUIINE MaTeMaTHUECKHEe MOJETH, paboTaTh ¢
HUMH W HMHTEPIPETUPOBATH IOJIYyYEHHBIC PE3yJbTaThl; MPUOOPETaTb M CHCTEMAaTU3UPOBATh 3HAHMA O Cloco0axX PELICHUS MaTeMAaTH4eCKUX 3ajad, a TaKKe
MIPUMEHATH 3THU 3HAHUS U YMEHHUS ISl pellIeHUs] MHOTHX JKU3HEHHBIX 33/1a4.

KomMMyHuKaTHBHASI KOMIIETEHIINA. 3]1€Ch O] KOMMYHUKATUBHOW KOMIIETEHIIMEH MOHUMAETCs COPMUPOBAHHOCTh YMEHHS SICHO M YETKO H3JIaraTh CBOU
MBICJIH, CTPOUTh apTyMEHTHPOBAHHBIC PACCYKICHHS, BECTH IHAJIOT, BOCIPUHUMAS TOYKY 3PCHUs COOCCEIHUKA U B TO KE BpPEMs IOJABEPras ee KPUTHYCCKOMY
aHanu3y. @opMHUPYIOTCS CIenyrone 00pa3yroliye 3Ty KOMIIETCHIMIO YMEHHS: U3BJIeKaTh HHPOPMAIIUIO U3 Pa3HOTO poJia HCTOYHHKOB, MPEOOPa30BhIBas e¢ MpH
HEO0OXOUMOCTH B JIpyTrHue (hOPMBI (TEKCTHI, TAOIHIIBI, CXEMBI H T.II.).

OpraHu3zauuoHHasi KOMIeTeHUMsI. 3/1eCh 0]l OPraHU3allMOHHOM KOMIIETCHLIUEH MOHUMAeTcs c(hOPMUPOBAHHOCTh YMEHHsI CAMOCTOSITEIBHO HaXOOUThb U
MPUCBANBATh HEOOXOMMBIE yJaluMcs HOBbIe 3HaHWS. DOpMUpYIOTCs Clieyrolue o0pa3yIoue 3Ty KOMIIETEHIIMIO YMEHHS: CAMOCTOSITENIbHO CTAaBUTh yUeOHYIO
3ajaudy (1eNb), pa3douBaTh €e Ha COCTaBHBIC YacTH, HAa KOTOPBIX OyJIET OCHOBBIBATHCS MPOIIECC €€ PEIleHHs, aHATU3UPOBATH PE3YNbTAT JCHCTBHS, BBISBISATH
JONYLICHHBIE OMIMOKN ¥ HETOYHOCTH, UCIIPABIISITh UX M MIPEJCTABIIATh HOITYyYEHHbIN pe3ynbTaT B (hopMe, JIErKOo AOCTYITHOW AJISl BOCIIPUSTHS APYTHX JIHOACH.

OO0meKyJbTYpHAs KOMIETeHI M. 3/1eCh T10]] OOMEKYIbTYPHOW KOMIIETEHIINEN MTOHMMAETCs OCBEIOMIICHHOCTh MIKOJIBHUKOB O MaTEMATHKE KaK dJIEMEHTE
o0IIIeueIoBeYeCKOl KYJIbTYyphl, €€ MECTe B CHUCTEME JPYI'HX HayK, a TaKKe €€ POJIM B Pa3BHTHUU MPEICTABICHUI YeJIOBEYeCTBa O IEJIOCTHONH KapTHHE MHpa.
DopMHUPYIOTCS CIICAYIOIINE 00pa3yIoIie 3Ty KOMIIETEHIMIO MPEACTaBACHMs: 00 YPOBHE Pa3BUTHs MaTEMAaTHKM Ha Pa3HBIX MCTOPHUUECKUX dTarax; O BhICOKOM
MPAKTUYECKON 3HAYMMOCTH MATEeMaTUKH C TOYKU 3PEHUS CO3JIaHUS M PA3BUTHUSl MAaTEPUAIBHON KyIbTYPhl YEJIOBEUECTBA, a TAKXKE O BaXKHOW POJIU MATEMAaTHUKH C
TOYKH 3peHUs1 GOPMHUPOBAHUH TAKUX 3HAYUMBIX YEPT JIMYHOCTH, KAK HE3aBUCUMOCTh U KPUTHYHOCTD MBILILICHHUS, BOJISI U HACTOWYMBOCTh B IOCTHKCHHUH LICJIH U JIP.

B pamMkax ykazaHHBIX JIMHUI pelIaloTcs cjeIylomme 3a1a4un:

v\ OBJIaJICHUE CHCTEMOM MAaTEeMAaTHYCCKUX 3HAHMH H YMCHHfI, HCO6XO,Z[I/IMLIX UId OPpUMCHCHUS B HpaKTPI‘IeCKOﬁ ACATCIIBHOCTH, H3YUYCHHUSA CMCIKHBIX
AUCHUIIINH, TPOJOJIKCHUA O6pa3OBaHI/I$[;

v (opMUpOBAHUE MHTEIIEKTA, a TAKKE JTUYHOCTHBIX Ka4eCTB, HEOOXOJUMBIX UYEIOBEKY JJIS MOJHOIICHHOW KU3HU, Pa3BUBACMBIX MAaTEMATHKOW: SICHOCTH U
TOYHOCTH MBICIIH, KPUTUYHOCTH MBIIUICHUS, WHTYHIIWH, JIOTHYECKOTO MBIIIJICHHS, SJIEMEHTOB AalTOPUTMUYECKOW KYNBTYpPBI, MPOCTPAHCTBEHHBIX
MIPEACTABJICHHH, CITOCOOHOCTH K IPEOTOICHUIO TPYAHOCTEHH;



v (l)OpMI/IpOBaHI/Ie HpeZ[CTaBHCHI/Iﬁ 00 HUACAX U MCTOAAaX MATCMATUKU KAK YHUBCPCAJIBHOI'O fA3bIKa HAYKHM W TCXHUKHU, CPCACTBA MOACIMPOBAHUSA SIBIICHUH H
IMpOLICCCOB;

v BOCTHTaHHWE OTHOIICHHS K MaTeMaTHKE KakK K 4acTH OOIICUYEIOBEUSCKON KYIbTYpPbI, (POPMHUPOBAHHME MOHUMAHHS 3HAYMMOCTH MATEMATHKH JJIs HAYYHO-
TEXHUYECKOTO Tporpecca.

JInuyHOCTHBIE, MeTaNIpeAMETHbIE H MPeMeTHbIEe pPe3yJIbTAThl OCBOCHHUS COAepPKaHUs Kypca
IIporpamma obecnieunuBaeT JOCTHKEHUE CIEAYIOIINX PE3YJIBTATOB OCBOESHHUS 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIEro 00pa30oBaHus:

JUYHOCIHbLE!

e  copMHUPOBAHHOCTH OTBETCTBEHHOT'O OTHOILICHHS K YUEHHIO, TOTOBHOCTb M CIIOCOOHOCTH 0OYYarOIIUXCsl K CAMOPA3BUTHIO U CaMOOOPa30BAHUIO HA OCHOBE
MOTHBAllMM K OOYYEHHIO W TO3HAHWIO, BBIOOPY MAajbHEWIIEro oOpa3oBaHuss Ha 0ase OPUEHTHUPOBKM B MHpe mpodeccuii W MpodecCHOHATBLHBIX
MPENoYTeHUH, OCOBHAHHOMY ITOCTPOSHHIO WHANBUAYAIBLHON 00pa3oBaTebHON TPAEKTOPHH C YIETOM YCTOHUMBBIX [T03HABATEIILHBIX HHTEPECOB,

¢C(hOpPMHUPOBAHHOCTH LIETIOCTHOI'O MUPOBO33PEHUS], COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHON MPAKTHKH;

e cpOpMHUPOBAHHOCTH KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOLICHUH U COTPYIHHYECTBE CO CBEPCTHUKAMH, CTAPIIMMH U MJIaJIINMH, B 00pa3oBaTeIbHOH,

0O0IIECTBEHHO MOJIE3HOH, yueOHO-1CCIe0BaTEILCKON, TBOPUECKOM U APYTUX BUAAX NESTEIBHOCTH;

yMEHHE SICHO, TOYHO, I'pPaMOTHO H3JaraTb CBOM MBICIM B YCTHOM M NHCHMEHHOM pedH, MOHUMAaTh CMBIC] IIOCTaBJIE€HHOW 3aJadd, BBICTPAaUBaTh

apryMeHTaIIo, TPUBOIUTH IPUMEPHI U KOHTPIPUMEDBI;
MpeacTaBiIeHUue O MaTeMaTHUECKON HayKe Kak cepe YeIoBeUeCcKor AeATeIbHOCTH, 00 dTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH JJISl pa3BUTHS IUBHIIN3AIINH;
KPUTHYHOCTD MBIIIJICHUS, yMEHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BHICKAa3bIBaHMS, OTIIMYATh THUIIOTE3Y OT (pakTa;
KpEaTUBHOCTh MBIIIUICHNS, THUIIMATUBA, HAXOTYMBOCTh, AKTUBHOCTH MPH PEIICHUH alreOpandeckux 3ajay;
yMEHHUE KOHTPOJIMPOBATH MPOIECC U Pe3yNIbTaT yueOHOW MaTeMaTHYECKOH JIeSITeTbHOCTH;
CIOCOOHOCTD K AMOIIMOHATIBFHOMY BOCTIPHSITHIO MaTeMaTHu4ecKuX 00BEKTOB, 33/1a4, PEIICHHH, pacCy KIeHUH.
Memanpeomemuuie:
MertanpeaMeTHBIMH pe3ybTaTaMu U3y4eHus Kypca «MaremaTtukay sBisercs: popMupoBaHre YHUBEPCaIbHbBIX YueOHbIX AericTeuid (Y'Y ).

Peeynamusnvie YV]I:

CaMOCTOSITEIIbHO OOHAPYKUBATH U (POPMYITHPOBATH MPOOIEMY B KIIACCHOW Y HHAMBUAYAILHON Y4eOHOH NesITeIbHOCTH;

e BBIJIBUTaTh BEPCHH PEIICHUS NPOOJEeMBI, 0CO3HABATh KOHEYHBIH PE3yNbTaT, BBIOMPATh CPEACTBA JOCTHIKEHUS IENH W3 NMPEAJIOXKEHHBIX WM HX HCKaTh
CaMOCTOSITENbHO;
COCTaBJIATHh (MHAWBHIYAJIHHO WIN B TPYIIE) MJIaH pemeHus mpoOiaeMbl (BBITIOTHEHUS IPOEKTA);

e paboTas 1Mo MpeUI0KEHHOMY WIIM CaMOCTOSITENIbHO COCTaBIIEHHOMY IUTaHy, HCITOJIb30BaTh HApAIy C OCHOBHBIMH U JIOTIOJHHUTEIbHBIE CPEJCTBA (CIIPaBOYHAS
JUTEPaTypa, CIOKHBIE PHUOOPHI, KOMIIBIOTED);

® [JIAaHWPOBATh CBOIO MHAWBUAYAJIBHYIO 00pa30BaTENbHYIO TPACKTOPHIO;

e CcBOOOHO MOJIL30BATHCS BHIPAOOTAaHHBIMU KPUTEPHUSMH OLIEHKH U CAMOOLICHKH, UCXO/IS U3 LeJTM U UMEIOIINXCS KPUTEPHUEB, paszianyasi pe3ybTaT U ClocOoOb
JICHUCTBUIL;

e B XOJl€ IIPEJCTaBJICHUS IPOEKTA JaBaTh OLEHKY €ro pe3yJibTaram;
CaMOCTOSITEIBHO OCO3HABaTh IIPUUMHBI CBOETO yCIIeXa MM HeyclleXa U HaXOAUTh CIIOCOOBI BBIX0/1a U3 CUTYaIlMH HEYCIIEXa;

®  yMETb OLIEHUTh CTEIICHb YCIEIIHOCTH CBOEH MHIUBHyaIbHON 00pa30BaTeNbHOM AEATEIBHOCTH;



CpCI[CTBOM (bOpMI/IpOBaHI/IFI PETYIATUBHBIX YYII CJIy’KaT TCXHOJIOTHUA CHCTCMHO-ACATCIBHOCTHOTO IMOAXOAa Ha JTallC HU3YUCHHA HOBOIO MaTepualia H

TCXHOJIOTHA OLICHHUBAHUS 06p330BaT6J'ILHBIX I[OCTI/I)KCHI/Iﬁ (y‘-IC6HI)IX ycnex013).

ITloznasamenvuvie YVYJI:

aHAJTM3UPOBATh, CPAaBHUBATH, KIIACCH(DHUIIMPOBATH M 0000IATh (haKTHI U SBICHIUS;

OCYILLECTBIISTh CPABHEHHE, CaMOCTOSATENIFHO BHIOMpAs OCHOBAHUS M KPUTEPUHU IJIS YKa3aHHBIX JIOTHYECKHUX OINEPALii; CTPOUTH KIACCU(DUKALMIO ITyTEM
TUXOTOMUYECKOTO JeJICHUS (Ha OCHOBE OTPHIIAHHA);

CTPOUTH JIOTHYECKH 000CHOBaHHOE pacCyKICHUE, BKIOYAIOIIee YCTAaHOBICHHE TPUINHHO-CIIEICTBEHHBIX CBS3CH;

CO3/1aBaTh MaTeMaTHYECKUE MOJCIIM;

COCTaBIISITh TE3HUCHI, Pa3JIMYHbIE BUABI TUIAHOB (TIPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpazoBriBaTh HHPOPMAIMIO U3 OJHOTO BHUJA B APYroil (TaOMUIly B TEKCT,
auarpammy | 1p.);

BBIUUTHIBATh BCE YPOBHU TEKCTOBOH MH(OpMALUH.

YMETh ONPEAeATh BO3MOXKHbBIE HCTOUHUKH HEOOXOIUMBIX CBEICHUN, IPON3BOIUTH MOUCK MH(OpMAINK, aHAIN3UPOBATh U OLIEHUBATH €€ 10CTOBEPHOCTb.
MMOHMMAas TIO3WIIMIO0 JPYTOro YeJOBEeKa, pa3indaTh B €ro pedd: MHEHHe (TOYKY 3pEHHS), ITO0Ka3aTelnbCTBO (apryMeHTHI), (DakThl (TUMOTE3BI, AKCHOMBI,
teopur). [y 3TOro caMOCTOATENBHO HCIOJB30BAaTh PA3IMUHbIE BUABI YTCHUs (M3ydaroliee, MPOCMOTPOBOE, 03HAKOMHUTEIBHOE, ITOMCKOBOE), MPUEMBI
CIIyIIaHHUS.

YMETh UCHOJB30BaTh KOMIIBIOTCPHBIC U KOMMYHHUKAIIMOHHBIC TEXHOJIOITMHU KaK MHCTPYMCHT IJId JOCTUIKCHUA CBOUX ueﬂef/i. YMerb BI)I6I/IpaTI) AICKBATHBIC
3a1a4€ MHCTPYMCHTAJILHBIC IPOTpaMMHO-alllapaTHBIC CPEACTBA U CCPBUCHI.

CpenctBoM popMupoBaHus mo3HaBaTeNnbHbIX Y Y]] ciyxar ydeOHBIN MaTepuall 1 Ipexk/ie BCEro MPOyKTUBHEIE 3a/JaHusl y9eOHHKa U paboueil TeTpaiu.

HCMOJIb30BAHUE MAaTEMATUUYECKUX 3HAHUM JIJISl PEIIEHUS PA3IMYHbIX MAaTEMAaTUUECKUX 3aJ1a4 U OLIEHKU MOJyYEHHBIX PE3YJIbTATOB.
COBOKYITHOCTh YMEHMH 10 UCTI0JIb30BAHUIO JJOKA3aTEIbHON MaTEMaTUYECKON PEUH.

COBOKYITHOCTh YMEHHH 110 paboTe ¢ nHGOPMAIUEH, B TOM YUCJIC U C PA3TUUYHBIMA MATEMaTUICCKUMH TEKCTAMH.

YMEHHUSI UCIIOJIb30BATh MATEMATUUECKUE CPEJCTBA JIJISl U3YUEHHUS U ONKMCAHUsS PEATIbHBIX IPOLIECCOB U SIBJICHUM.

HE3aBUCUMOCTb U KPUTUYHOCTb MBIIILJIEHHUS.

BOJISI U HACTOMYHUBOCTH B JJOCTU>KEHUU LIETTH.

Kommynuxkamuenvie YV/:

CaMOCTOSATCIIbHO OPraHN30BbIBATh yqe6H0e B3aPIMO,Z[eI>iCTBPIe B I'pymric (OHpeZ[CJ'IHTB O6H.[I/Ie e, 10ropapuBaTbCa Apyr ¢ ApyromM u T.,Z[.);

OTCTauBasi CBOXO TOYKY 3PCHUA, IPUBOJAUTH apryMCEHTBI, IIOATBCPIKAAA UX (baKTaMI/I;

B IUCKYCCHUU YMCTb BbIIBUHYTb KOHTPAPT'YMCHTBI;

YUYUTHCA KPUTUIHO OTHOCUTHCA K CBOEMY MHCHHIO, C JOCTOMHCTBOM IIPHU3HABATH OIIHOOYHOCTE CBOETO MHEHHS (GCJ'II/I OHO TaKOBO) " KOPPCKTUPOBATH €TI0,
MMOHMUMas MO3ULUI0 APYTOro, pa3jiniaTh B €0 peunu: MHCHHUC (TO‘le 3pCHI/I$I), JA0Ka3aTcJIbCTBO (apI‘YMeHTBI), q)aKTLI; THUIIOTE3bl, aKCUOMBI, TCOPUU;

Cpe,Z[CTBOM q)OpMI/IpOBaHI/IH KOMMYHUKAaTUBHBIX YYI[ CJIy’KaT TCXHOJIOTHA HpO6J’I6MHOI‘ (8} O6y‘leHI/I$I, OopraHusanusa pa6OTBI B MaJlbIX TIpyHIax, TaKKe

HCIIOJIB30BaHME HA YPOKAX TEXHOJIOTHH JINYHOCTHO- OPUCHTHUPOBAHHOI'O U CUCTEMHO- ACATCIbHOCTHOT'O O6yT-ICHI/IH.

npeomemmoie:



e yMeHHe paboTaTh C MaTeMaTUUYECKUM TEKCTOM (CTPYKTYpPHpOBaHHE, W3BJICUCHHE HEOOXOAMMOH MH(OpMALWHU), TOYHO M TPaMOTHO BBIPAXKaTh CBOM MBICIH B
YCTHOW ¥ MUCBMEHHOW peYd, MPHUMEHSSI MaTeMaTHYeCKyld TEPMHHOJNOTHI0 M CHUMBOJMKY, HCIOJNB30BaTh pPa3IMYHbIE S3bIKM MaTeMaTHKH (CIIOBECHBIH,
CHUMBOJIMYECKUH, TpaprueCcKHii), 000CHOBBIBATH CYXICHHS, TPOBOANUTH KIACCH(DUKAINIO, JOKA3bIBATh MATEMAaTHUIECKUE YTBEPIKACHUS;

e BiageHue Oa30BBIM IMOHATUHHBIM amapaToM: HMETh NPEACTaBJIEHHE O 4YHCIe, BIAJACHHE CHMBOJBHBIM SI3BIKOM ajreOpbl, 3HAHUE 3JIEMEHTapHbBIX
(YHKLINOHAIBHBIX 3aBUCUMOCTEH, (hOpMUpPOBaHUE MPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHUPE U O Pa3IM4HbIX CIOCO0aX UX M3Y4EHUs,
00 0COOEHHOCTSIX BBIBOJIOB U IIPOTHO30B, HOCAIIUX BEPOSITHOCTHBIN XapakTep;

e yMEHHE BBHIIONHATH areOpandeckue NpeoOpa3oBaHusl PAMOHAIBHBIX BBIPAKCHUH, MPUMEHATh MX IS PELICHUs] yU4eOHBIX MaTeMaTW4ecKHUX 3aJad U 3ajad,
BO3HHKAIOIIUX B CMEXXHBIX YUEOHBIX MPEIMETaX;

e  yYMEHHE I0JIb30BATHCS MaTeMaTH4eCKUMHU (OPMYyJIaMH M CAMOCTOSITEIBHO COCTABJIATH (POPMYJIBI 3aBUCMMOCTEH MEXIY BEIMYMHAMH Ha OCHOBE 00OOILEHMS
YAaCTHBIX CIIy4aeB U 3KCIIEPUMEHTA;

e yMEHHME pellaTh JIMHEHHbIE YpaBHEHUs M HEPaBEHCTBA, a TAKKE IMPHUBOIUMBIC K HHUM YpPaBHEHHUS, HEPaBEHCTBA, CHCTEMbl, NPUMEHATH IpaduuecKue
MIPECTABICHUS ISl PEIICHU U HCCIEN0BaHNsl ypaBHEHHM, HEPABEHCTB, CUCTEM; IPUMEHATH MOMyYEHHBIE YMEHMS AJIS PEIICHUS 3a1ad U3 MaTEMaTHKH, CMEKHBIX
MIpeIMETOB, MPAKTHUKH;

®  OBIAJCHUE CUCTEMOW (YHKIMOHAIBHBIX MOHATUH, (GYHKIMOHAIBHBIM SI3BIKOM U CUMBOJIMKOW, YMEHHE CTPOUTH Tpaduiku (yHKIWH, OMMCHIBATH X CBOWMCTBA,
HCTIONB30BaTh ()yHKIMOHANBHO-TpauyecKie NpeACTaBICHHS AJIsl ONMCAHUS U aHAIM3a MaTeMaTHYECKHX 3a]a4 M PeabHbBIX 3aBUCUMOCTEIH;

e  OBJIAJICHUE OCHOBHBIMH CIIOCOOAMH MPEACTABJICHHS U aHAIN3a CTATUCTUYECKUX JaHHbBIX;

e yMEHHME NMIPUMEHATh U3yYEHHBIC NIOHATHUSA, PE3yJIbTAaThl U METOABI MPH PEIICHHUHN 3a7ad U3 PA3IMYHBIX pa3fesloB Kypca, B TOM YHCIE 3a1ad, HE CBOMALINXCA K
HEMOCPENCTBEHHOMY NPUMEHEHHIO N3BECTHBIX AITOPUTMOB.

TPEBOBAHUS K PE3YJIBTATAM OBYYEHUA 1 OCBOEHHNIO COAEPKAHUSA KYPCA
[Iporpamma obecnieunBaeT JOCTHIKEHUE CIEAYIOIINX PE3YJIbTATOB OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHusl:
JAUYHOCMHDbLE:

1)  chopMHPOBaHHOCTH OTBETCTBEHHOT'O OTHOLICHUS K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOLIMXCS K CAMOPA3BUTHIO U CaMOOOPa30BaHHIO HA OCHOBE
MOTHBAIMM K OOYYEHHUIO ¥ MO3HAHUIO, BEIOOPY JalbHelero oopazoBanusi Ha 0a3e OPUEHTUPOBKH B MUpe npodeccuii u nmpodhecCHOHAIBHBIX MPENNOYTeHHH,
OCO3HAaHHOMY MOCTPOECHUIO HHAMBHIyaIbHOM 00pa30BaTeIbHON TPAEKTOPUH C YUETOM yCTOMUMBBIX TTO3HABATEIHHBIX HHTEPECOB;

2)  cOpPMHUPOBAHHOCTH LETOCTHOIO MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBCHHOMN MPAKTHKH;

3) chopMUPOBAHHOCTH KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B OOILEHUU M COTPYIHHYECTBE CO CBEPCTHUKAMU, CTAPIIMMH U MIIQJIIIMMH, B 00pa30BaTeIbHON,
0O0IIECTBEHHO MOJIE3HOM, yueOHO-1CCIeI0BATEILCKOH, TBOPUECKOM U IPYTHX BUAAX NESATEIbHOCTH;

YMEHHUE SICHO, TOYHO, PAMOTHO HM3JIaraTh CBOW MBICIH B YCTHOW M MUCHMEHHOW pedyH, IOHUMATh CMBICH TIOCTAaBJICHHOW 3a-7]a4H, BHICTPAaUBaTh apryMEHTAIIHIO,
MPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI

4) yMeHHe SACHO, TOYHO, IPAMOTHO M3J1araTb CBOM MBICIIM B yCTHOM M MHCBMEHHOW PEeYH, MOHUMATh CMBICII TOCTABJIIEHHOH 3a/1a4H, BBICTPAUBATh apryMEHTALHIO,
MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI

5) nmpexacraBineHHE 0 MATEMAaTHYECKOW HayKe Kak cepe YeTOBEUeCKOi AeTeIbHOCTH, 00 dTanax e€ pa3sBUTHs, O €€ 3HAYMMOCTH JUIS PAa3BUTHUS LIUBHIIH3ALIH;
6) KPUTUYHOCTDH MBIIUICHHS, yMEHHE PACIIO3HABATH JIOTHYECKU HEKOPPEKTHBIC BBICKa3bIBaHMUS, OTIMYATh THIIOTE3Y OT (haKTa;

7) KpeaTMBHOCTb MBIILICHHS, HHUIIMATHBA, HAXOIYMBOCTh, AKTUBHOCTD TPH PEIICHUH alreOpanyecKuX 3a/1a4;

8) yMeHHe KOHTPOJIMPOBATh MPOLIECC M Pe3yNIbTAT y4eOHONH MaTeMaTHIECKOH IS TebHOCTH;

9) cnocOOHOCT K YMOLMOHAIFHOMY BOCIIPUSITUIO MaTEMaTHUECKUX 00OBEKTOB, 3a/1a4, PEIICHHUH, PacCyKICHUM.

Memanpedmemnbte.‘



1) yMeHHMe CaMOCTOSTENBHO IUIAHMPOBATh ANbTEPHATHBHBIC MYTH JOCTIDKCHHs Iiejeil, 0CO3HAHHO BBIOMpaTh Hambosiee (P(EKTUBHBIC CIOCOOBI PEIICHHUS
y4eOHBIX U NI03HABATEIbHbIX 3a/1a4;

2) yMEHHE OCYLICCTBJIATh KOHTPOJIb [0 PE3yJIbTATy U MO CHOCO0Y ACHCTBUS HA YPOBHE MPOU3BOJILHOTO BHUMAHHUS U BHOCHTh HEOOXOANMBIE KOPPEKTHBBI;

3) yMeHHe aJleKBaTHO OLICHUBATH MPABHIBHOCTh MM OIIHOOYHOCTh BBINOJIHEHHUS yU4eOHO! 3a1aun, €€ 00BEKTHBHYIO TPYJHOCTh U COOCTBEHHBIC BO3MOXKHOCTH
€€ pelIcHus;

4) O0CO3HAaHHOE BIIAJICHUE JIOTMYCCKHMH JCHCTBUSIMU OIPEACICHUS MOHATHH, OOOOINCHHUS, YCTAHOBJCHMS aHAJOTHH, KIacCH(pUKAIUK Ha OCHOBE
CaMOCTOSITEIBHOIO BEIOOPa OCHOBAHUI U KPUTEPUEB, YCTAaHOBJICHUS POJOBUAOBBIX CBA3EH;

5) yMeHHe ycTaHABIMBATh IPHYNHHO-CIICACTBEHHBIE CBS3H; CTPOUTD JIOTHYECKOE PACCYKICHHE, YMO3AKIIIOUeHNE (MHIYKTHBHOE, IeIyKTHBHOE U 110 aHAJIOTUH)
U BBIBOJIBL;

6) yMeHHe co31aBaTh, IPUMEHSATH U PEOOPA30BBIBATh 3HAKOBO-CHMBOJIMYECKUE CPEICTBA, MOJCIIH M CXEMbI JUISl PEILICHUsI YYeOHBIX U TI03HABATEIIbHBIX 33/1a4;

7) yMeHHE OpraHM30BbIBaTh y4eOHOE COTPYIHMYECTBO M COBMECTHYIO JCATCIBHOCTh C YYHTEIEM W CBEPCTHUKAMH: OIPEACIATH LIENH, pacrpeneicHue
(GyHKUIMI ¥ posiel yYacTHUKOB, B3aMMOJIeHicTBHE U 00IIre crnocoObl paboThl; yMeHHE paboTaTh B TpyIINe: HAXOAUTH 00Iee pellieHre U pa3penaTb KOH(IUKTHI
Ha OCHOBE COIJIACOBAHUS MO3ULUMHI U yUETAa HHTEPECOB; CIIyLIaTh NapTHEPa; (OPMYINPOBaTh, apryMEHTUPOBATH U OTCTaNBaTh CBOE MHCHHE;

8) cdopmMupoBaHHOCTH YUEOHON M OOIIETOIH30BATEIHLCKOW KOMIIETEHTHOCTH B OOJIACTH HCIIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA
(MKT-KOMIETEeHTHOCTH)

9) mnepBoHauYaNbHBIE MPEICTABICHUS 00 HIESIX M O METOJaX MaTeMaTUKU Kak 00 YHHBEPCAJIbHOM S3bIKE HAYKH U TEXHUKH, O CPEJCTBE MOACIUPOBAHHUS SIBICHUH
U NIPOLIECCOB;

10) ymeHue BUAETh MAaTEMAaTHUECKYIO 337a1y B KOHTEKCTE IPOOJIEMHOM CUTYallMH B IPYTUX JUCLUIUIMHAX, B OKPYKAIOLIECH KU3HHU;

11) yMeHHe HAXOQWUThH B pa3INYHBIX HCTOYHUKAX HH(POPMALIUIO, HEOOXOIUMYIO sl PEHICHUs] MaTeMaTHYecKuX Npo0ieM, W MpeACTaBiiATh ©€ B TMOHITHOH
(dopmMe; NPUHUMATh PeIICHUE B YCIOBHUAX HEIOIHOM U M30BITOYHOMN, TOYHOM M BEPOSITHOCTHON MH(OpMAaLny;

12) ymeHHe MOHMMATh W KCIOJIB30BaTh MAaTEMAaTHYECKUE CPEICTBA HATJISIHOCTH (PHCYHKH, YEpPTEXKH, CXEMbl W JAp.) Ul WIUTIOCTPAIUH, UHTEPIPETALHH,
apryMeHTalHH;

13) yMmeHwue BBIJIBUTaTh TUIIOTE3bI PH PEIICHUH YUeOHBIX 33/1a4 H IOHUMAaTh HEOOXOAUMOCTb MX MPOBEPKH;

14) ymeHHe MPUMEHSATh HHAYKTUBHBIC U JISyKTHBHbIC CIIOCOOBI PACCYKACHUI, BUICTh PA3INYHbIC CTPATETHH PELICHHS 3a/1a4;

15) noHMMaHME CYyHIHOCTH AITOPUTMUYECKHUX MPEANUCAHUN U YMEHHUE JICHCTBOBATh B COOTBETCTBUH C MPEIOKESHHBIM AJITOPUTMOM;

16) yMeHHe caMOCTOSITENIbHO CTaBUTh IEJTH, BHIOUPATh U CO3/1aBATh aTOPUTMBI JJIsl PEIICHHs YIeOHBIX MATEMAaTHUSCKUX MPOOIIEM;

YMEHHE IJIaHUPOBATh U OCYIIECTBIISITh JESTEIbHOCTD, HAIPABJICHHYIO Ha PELICHUE 3a/1a4 UCCIIE0BAaTEIbCKOIO XapaKTepa;

17) yMeHue IIaHUPOBATh M OCYHIECTBISTh ICSATEIbHOCTD, HATIPABJICHHYIO Ha PEIICHUE 3a/1a4 UCCIIEI0BATEILCKOTIO XapakTepa.

npeomemmuvie:

1) ymenue paboTaTh ¢ MATEeMaTHYECKUM TEKCTOM (CTPYKTypHPOBaHHUE, U3BJICYEHHE HEOOXOIMMOI HH(POPMAIINH), TOYHO M TPAMOTHO BBIPaXKaTh CBOM MBICIIU B
YCTHOH M TNHCHMEHHOW peYM, MPHUMEHSAS MaTeMaTH4YeCKyl) TEPMHUHOJOTMIO M CHMBOJIMKY, HCIIONB30BATh PAa3IW4YHBIE S3BIKM MaTeMaTHKH (CIOBECHBIMH,
CHUMBOJIMYECKUH, TpaprUeCcKHii), 000CHOBBIBATH CYXJICHUS, TIPOBOIUTH KIACCH(DUKAIHIO, JOKA3bIBATH MATEMATHIECKUE YTBEPIKIACHUS;

2) BiajgeHue 0a30BBIM IOHSATUHHBIM amIapaToM: WMETh MPEACTABICHUE O YHCIIC, BJIAJCHUE CHMBOJBHBIM S3BIKOM anreOpbl, 3HAHUE AIIEMEHTAPHBIX
(YHKIIMOHANBHBIX 3aBUCHMOCTEH, (POPMHPOBAHHE TMPEJCTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEabHOM MHPE W O Pa3lHYHBIX CIIOCO0ax WX W3-
y4deHust, 00 0COOCHHOCTSIX BBIBOJIOB U TIPOTHO30B, HOCSIIIUX BEPOSITHOCTHBIN XapakTep;

3) yMeHue BBIMOTHATH aNre0panyeckue MpeoOdpa3oBaHusl PAllMOHATBHBIX BBIPAKECHUN, TPUMEHITHh WX JUTS PEIIeHUs] Y4eOHBIX MaTeMaTHYeCKHX 3a/1ad U 3a/ad,
BO3HUKAIOIINX B CMEXHBIX Y4eOHBIX TpEeIMeTax;

4)  yMeHHe MOJb30BaThCS MATEMAaTHICCKIUMHU (OPMYIIaMH U CAMOCTOSTEIBHO COCTABIATH (POPMYITBI 3aBUCHMOCTEH MEX/Ty BEIMYMHAMHU HAa OCHOBE 000O0IICHHS
YaCTHBIX CIIy4aeB U DKCIIEPUMEHTA;



5) yMeHHe pelaTh JIMHEHHBIC M KBAJpAaTHBIC YPaBHEHUs M HEPABEHCTBA, a TAKXKE NMPUBOJUMBIC K HUM YpPaBHEHUs, HEPABEHCTBA, CUCTEMBI; IPHMEHSTh
rpadudeckre NpencTaBIeHUS IS PEIICHHS W WCCICJOBAaHMS ypaBHEHHH, HEPaBEHCTB, CHCTEM; NPHUMEHSTH IIOJMyYEeHHbIE YMEHUS ISl PeIleHHs 3a1ad u3
MaTEeMaTHKH, CMEXHBIX PEAMETOB, MMPAKTHKH;
6) oBmaseHue cUcTeMON (YHKIMOHAJIBHBIX MOHATHH, (YHKIMOHAIBHBIM $3BIKOM W CHMBOJIMKOH, YMEHHE CTPOUTh TpadHKd (YHKIHMH, ONMUCHIBATH HX
CBOICTBa, MCIIOIH30BaTh (PyHKIMOHATIBHO-TpahUIECKHE TIPECTABICHNS IS ONHCAHNS U aHAIN3a MATEMAaTHYECKHUX 33134 U peabHBIX 3aBHCUMOCTEH;
7) oBIaJeHHE OCHOBHBIMH CIIOCOOAMU TPEICTABICHHS U aHAJM3a CTAaTUCTUYCCKHUX JaHHbBIX; YMCHUE PEIIaTh 3a/1a4d Ha HaXOKICHHE YaCTOThI U BEPOSTHOCTH
CITy9aliHBIX COOBITHIA;
8) yMeHHe NPUMEHSTh U3YYCHHBIC TIOHSITHUS, PE3yIbTAaThl K METO/IbI TIPH PELICHUH 33/1a4 U3 PA3IMYHBIX Pa3leNIOB Kypca, B TOM YHCIIE 3a/1a4, HE CBOMSIINXCS K
HETIOCPEICTBEHHOMY IIPIMEHEHHIO U3BECTHBIX aJTOPUTMOB.

INVIAHUPYEMBIE PE3YJbTATBI U3YUYEHUSA KYPCA AJITEBPBI B 7—9 KIIACCAX

PAIHIMOHAJIBHBIE YHUCJIA

BbimyckHHMK HAay4IHTCS:

1) noHMMaTh 0COOEHHOCTH IECATHYHON CHCTEMBbI CUMCIICHHS,

2) BIaeTh MOHITHIMH, CBS3aHHBIMH C IEITMMOCTBIO HATYPAIbHBIX YHCEIT;

3) BbIpaXkaTh YMCIA B 9KBHBAICHTHBIX (hOpMax, BEIOHpast HanOoIiee MOIXOAAIIYI0 B 3aBUCHMOCTH OT KOHKPETHOH CHTYALH;

4) cpaBHUBAaTh U YIOPSA0YMBATH PALMOHAIBHBIC YKCIIA,

5) BBINOJHATH BHIYMCIICHHS C PALOHAIBHBIME YUCIAMH, COYETasl YCTHBIC M MChMEHHbIC TIPUEMBI BHIYMCIICHHUIT, TIPUMEHSITh KaJIbKYJIATOP;

6) uCmonab30BaTh MOHATHS W YMCHUS, CBS3aHHBIC C MPOMOPLHOHATBHOCTHIO BEJIMYHH, MPOIEHTAMH B XOJE PCIICHUS MaTeMaTHYeCKUX 3aJad M 3a7ad u3
CMEKHBIX IIPEAMETOB, BBIIIOIHATH HECIIOKHBIE IPAKTHIECKHUE PAaCUETHI.

BI:IHYCKHI/IK IMOJIYYUT BO3MOKHOCTb:
7) ITO3HAKOMUTLHCA C MO3MIIUOHHBIMH CUCTEMaMHU CHHUCIICHUA C OCHOBAHUAMM , OTJIMYHBIMHA OT 10,

8) yriyouTh M Pa3BUTH MPEACTABICHHS O HATYPAITBHBIX YMCIaX M CBOUCTBAX JEITUMOCTH;
9) Hay4YUTHCS HCIIOJIB30BATh MPUEMBI, PAIIMOHATM3UPYIONIHE BHIYUCICHHUS, IPHOOPECTH NMPHUBLIYKY KOHTPOJIUPOBATH BBIYHMCIICHHS, BEIOHpAst TOAXOMSAIINAN ISt
CUTYAINH CIIOCO0.

JIEUCTBUTEJIBHBIE UACJIA

BrInyCKHHUK Hay4YuTCS:

1) wucnosap30BaTh HAYAIBHBIC IPEICTABICHHS O MHOXKECTBE JACHCTBUTEIbHBIX YHCEIT;

2) BIaJeTh MOHATHEM KBAJPATHOTO KOPHS, MPUMEHSATH €r0 B BHIYMCICHHSIX.

BBINTyCKHHK NOJIYyYUT BO3MOKHOCTB!

3) pa3BUTH NPEACTABICHHE O YUCIIC U YUCIOBBIX CUCTEMAX OT HATYPAIbHbBIX JIO ACHCTBUTEIBHBIX YHUCEN; O POJIM BBIYHCIICHHUH B Y€JIOBCUCCKOM MPAKTHKE;
4) pa3BUTh U YIIIyOUTh 3HAHUS O JCCATUIHON 3aMUCH JCHCTBUTENLHBIX YUCe (TIEPUOAMIESCKUE U HEMIEPUOJHUIECKUE IPOOH).

N3MEPEHMUSA, IIPUBJINKEHUS, OHEHKHN

BrimmyckHUK HAyIUTCS:

1) ucnonp30BaTh B XOZ€ PEIIEHUS 3a/1a4 dJIEMEHTapHbIE MPEACTABICHNS, CBA3aHHBIC C TPUOIMHKEHHBPIMH 3HAYCHUSMA BEITHYNH

BrInyCKHUK NOTYyYUT BO3MOXKHOCTB:

2) MOHSTh, YTO YHWCJIOBHIC JaHHBIC, KOTOPHIC HWCIOIB3YIOTCS JUIS XapaKTePUCTUKU OOBEKTOB OKPYXKAIOIIETO MHUpA, SBISIOTCS MPEHUMYIIIECTBEHHO
MPUOITMKEHHBIMI, YTO TO 3aIIKCH NPUOIMKEHHBIX 3HAYCHUH, COJIepKauXCsl B MHQOPMAIIMOHHBIX HCTOYHHKAX, MOXHO CYJIUTh O MOTPEIIHOCTH MPHOITHKCHNS;



3) MIOHSTh, YTO MOTPEIIHOCTH Pe3yIbTaTa BEIUMCICHNN TOJDKHA OBITh COM3MEpPUMa C TIOTPEUTHOCTHIO MCXOIHBIX TaHHBIX.

AJITEBPAMYECKMUE BBIPAKEHUSA

BrImyckHHUK HAy4IHTCS:

1) BJIAJIETh MOHATHSIMU «TOXJIECTBOY, «TOXKIECTBEHHOE TIPEOOpa30BaHUEy, pelIaTh 3a1a4u, coAepKaIiiue OyKBeHHBIC TaHHbIe;, paboTaTh ¢ GOpMyJIaMH;

2) BBITIOJTHATH [TPEO0OPa30BaHUs BRIPAKEHUH, CONEPIKAIIMX CTCIICHU C LEIBIMU IMOKA3aTeIISIMUA U KBaJPaTHbIC KOPHHU;

3) BBITIOJTHATh TOXJECTBEHHBIC TPEOOpPA30BaHUSI PAIMOHANBHBIX BBIPOKCHHHW HA OCHOBE TPAaBWI JCWCTBHHA HAJ MHOTOWICHAMH M alreOpandecKuMH
IPOOSIMU;

4) BBITIOJTHATH Pa3I0KCHUE MHOTOWICHOB HA MHOYKUTEU. BBITYCKHUK MOTYYUT BO3MOKHOCTB!

5) HAYYUTHCS BBITIOJIHATH MHOTOIIIATOBEIC MPEOOPa30BaHMs PAIlMOHAIBHBIX BEIPAKCHUN, TIPUMEHSS IMUPOKUN HA0Op criocOO0B U MPUEMOB;

6) NPUMEHSTh TOXIECTBEHHbIE NpeoOpa3oBaHMsl JUIS pEHICHUS 3ajJad M3 Pa3IUuYHBIX  pa3liesioB  Kypca (Hampumep, Ui HaXOXACHHS

HanOOJIBIIET0/HANMEHBIIETO 3HAUYCHHS BBIPKEHHS).

YPABHEHMUA

BrInyckHHK HayduTCS:
1) pelaTh OCHOBHBIE BUABI PAallMOHATIBHBIX YPAaBHEHH ¢ OJTHON MEpEeMEHHON, CUCTEMBI IBYX YPaBHEHUH C IByMS IIEpEMEHHBIMUY;
2) MIOHUMAaTh ypaBHEHHE KaK BAKHEHIIYI0 MaTeMaTU4eCKyI0 MOJENb Ui OIMCAHUS M U3YYEHHs PasHOOOPA3HBIX pealIbHBIX CUTyalMH, pelaTh TEKCTOBBIC
3aJauy aaredpanyeckuM METOIOM;
3) MPUMEHSITh Tpaduyeckue NpeICTaBICHHS ISl UCCIICAOBAHNS YPABHEHHI, HCCIICJOBAHNS U PEIICHHs CUCTEM YPaBHEHHI C IBYMs IIEPEMEHHBIMH.
BrInyCKHHK MOMTYYUT BO3MOXKHOCTB!
4) OBJIA/IETh CIIELUATbHBIMU NPUEMaMU PEIICHHS YPAaBHEHUI U CUCTEM YpaBHEHUH; YBEPEHHO IPUMEHSTH anmnapaT ypaBHEHUH ISl pelleHns] pa3HO0Opa3HbIX

3a/1a4 U3 MaT€MAaTHUKH, CMEXHBIX [IPEIMETOB, IPAKTUKU;
5) npumeHsTh rpaduuecKue MPEACTABICHUS ISl KCCICIOBAHUS YPaBHEHHI, CHCTEM ypaBHEHHUH, CopepKalux OyKBeHHbIE KO3 (UIIMEHTBI.

HEPABEHCTBA
BrinyCKHHK Hay4yuTCS:
1) moHMMAaTh U MPUMEHSTH TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIE C OTHOIIICHHEM HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;
2) pelIaTh JIMHEWHbIC HEPABEHCTBA C OJIHOW MIEPEMEHHON U MX CHCTEMBI, PelllaTh KBaJPAaTHbIC HEPABEHCTBA C ONOPOi Ha rpaduuecKue MpeCTaBICHNUS,
3) TUpUMEHSATH anmnapar HepaBeHCTB Ul PELICHUs 331a4 U3 Pa3-IMYHBIX Pa3JeoB Kypca.
BBINTyCKHHK NOJYyYUT BO3MOKHOCTD HAYUNUThHCS:
4) pa3HOOOpa3HBIM MpHEMAM JI0KA3aTEIECTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTH allliapaT HEPaBEeHCTB IS PEIICHUs] pa3HOOOPa3HbIX MaTEMAaTHYECKUX 33/1a4 U
3a/1a4 U3 CMEXHBIX IIPEIMETOB, IPAKTUKU;
5) npumeHsATh rpadUuecKue MPEACTABICHUS ISl HCCIISIOBAaHNSI HEPABEHCTB, CHCTEM HEPAaBEHCTB, CO/IEPKAIINX OyKBEHHbIE KO3 (DUIINCHTHI.

OCHOBHBIE TOHATHSA. YNCJIOBBIE ®YHKIIUU

BrImycKHHUK HAay4IHTCS:

1) noHMMAaTh M UCTIONH30BATh (PYHKIIMOHAIBHBIC TIOHATHUS U S3bIK (TEPMUHBI, CAMBOJIMYECKUEC 0003HAUCHUS);

2) CTpOUTbH IpaUKH IIEMEHTAPHBIX (DYHKIMI; HCCIICIOBATh CBOMNCTBA YHCIIOBBIX (PYHKIMI HA OCHOBE M3y4YCHUS MOBEACHHS X IPapHKOB;

3) mnoHMMAaTh (PYHKIHMIO KaK BKHEHIIYI0 MaTeMaTHYECKYIO MOJIEIb JJIsl OMMCAHMS IPOLIECCOB U SBJICHUI OKPYKAIOIIETO MUPA, TIPUMEHSTH (DYHKIIMOHAIIbHBIN
SI3BIK AJIS1 OMMCAHKSI U HCCIIEAOBAHMS 3aBUCUMOCTEH MeX 1y (DU3NIECKUMH BETMYHMHAMM.



BBINyCKHMK MONTYYNUT BO3MOKHOCTh HAYUUTHCS:
4) TpOBOIUTH MCCICIOBAHMUS, CBSA3aHHBIC C U3yYCHHEM CBOMCTB (DYHKIIHIA, B TOM YHCIIC C MCIOJIb30BAHUEM KOMITBIOTEPa; HA OCHOBE Ipa)MKOB M3y4YEHHBIX
($yHKUIMH cTpOUTh Ooliee cIoKHbIe Tpadukn (KyCOYHO-3alaHHbIE, C «BBIKOJIOTBIMIY TOYKAMH H. T. I1.);
5)ucnonp3oBath (GYHKIHMOHAIBHBIE IPECTABICHUS U CBOUCTBA (DYHKIMHN IS pELICHUS] MaTeMAaTHUECKUX 3a1ad U3 PAa3INUHBIX Pa3/eNoB Kypca
YUCJOBBIE ITIOCJTEJAOBATEJIBHOCTHN

BrimyckHUK Hay4IuTCSs:

1) MOHUMATh ¥ UCTIOIB30BaTh S3bIK MOCIEI0BATENbHOCTEH (TEPMHUHBL, CHMBOJIMYECKHE 0003HAYCHNS);

2) MPUMEHSTH (GOPMYJIBI, CBSI3aHHBIE C ApU(PMETHUECKON U TEOMETPUUYECKON MPOTrPEecCHsIMH, U anmapaT, cOpMUPOBaHHBINA MPU U3YUYEHHUH IPYTUX pa3esioB
Kypca, K PELIeHHUIO 33/1a4, B TOM YHCJI€ C KOHTEKCTOM U3 PEanbHOM XKU3HU.

BhInmyCcKHUK [TOyYUT BO3MOXKHOCTh HAYUHUTHCS:

3) pemaTs KOMOMHUPOBAHHbIE 3a7ayll ¢ MPUMEHEHHEM (HOpMyJ N-ro YjeHa U CyMMBI IIEPBBIX N YJICHOB apu(METHYECKOH M T€OMETPUUECKON MPOTPECcCHH,
MIPUMEHSA MIPU 3TOM anmapaT ypaBHEHUH U HEPABEHCTB;
4) MOHUMATh apH(QMETHUYECKYI0 U TEOMETPHUYECKYIO MPOTPECCHH KaK (DYHKIHMH HATYpalbHOTO apryMEHTa; CBS3BIBATh apHU(METHUECKYIO MPOTPECCUI0 C

JINHEUHBIM POCTOM, F€OMETPUYECKYI0 — C 3KCIIOHEHIIMAJIBHBIM POCTOM.
OIIMCATEJIBHASA CTATUCTHUKA

BEITyCKHUK HAYYUTCS HCIIOB30BATh MPOCTEHUIIINE CIIOCOOBI ITPECTABICHHUS M aHATIN3a CTATUCTHYECKUX JaHHBIX.
BhImyCKHUK MOMYyYUT BO3MOKHOCTH HPHOOpPECTH MEPBOHAYATIBHBIN ONBIT OpraHW3aluy cOopa JAaHHBIX MPU MPOBEIEHUH ONpOoca OOIIECTBEHHOIO MHEHMS,
OCYIECTBIISITh UX aHAIH3, TIPEICTABIISATH PE3YIBTATHI ONPOCca B BHUJIE TAOIHIIBI, AUATPAMMEI.
CJIYYAWHBIE COBBITUA U BEPOATHOCTD

BrImycKHHMK HaydnTCSl HAXOJIUTh OTHOCHUTENBHYIO YAaCTOTY U BEPOSTHOCTH CIIy4aifHOTO COOBITHSI.
BhImyCKHHK MOJTyYUT BO3MOKHOCTD IPHOOPECTH OIIBIT IPOBEJCHHUS CIIyYalHBIX SKCIIEPUMEHTOB, B TOM YHUCIIE C TOMOIIbI0 KOMIBIOTEPHOTO MOJCINPOBAHUS,
MHTEPIPETALNN UX PE3YNbTATOB.
KOMBHUHATOPUKA

BrImycKHUK Hay4YHTCs pelaTh KOMOWHATOPHBIE 331241 Ha HAXOXK/ICHUE YHCIa 00bEKTOB MJIH KOMOUHAITUH.
BhIMyCKHHK [TOTyYUT BO3MOXKHOCTh HAYYUTHCSI HEKOTOPBIM CHEIMAIBHBIM NPUEMaM pelieHns KOMOMHATOPHBIX 33134

Conep:xanue Kypca
7 kaacce
1. Boipaxkenus. (22 4)

UwncnoBele BBIpaKeHUs ¢ mepeMeHHBbIMHU. [Ipocteiimme mpeoOpa3oBaHMs BBIpAXEHWH. YpaBHEHHE, KOpPEHb ypaBHeHUS. JIMHeHOe ypaBHEHHWE C OJHOU
MepeMEHHOM. Perienne TeKCTOBBIX 337a4 METOAOM COCTaBJIEHUs ypaBHEHUH. CTaTUCTUYECKHE XapaKTEPUCTUKH.

OcHOBHas LeJb - CUCTEMaTH3MPOBAaTh W OOOOLIMTH CBEIACHHS O MPeoOpa30BaHUAX anreOpanyecKuX BBIPAKEHUH W pEIIeHWH YpPaBHEHMH C OTHOH
MIEPEMEHHOM.

[lepBas Tema kypca 7 kacca SBISETCS CBS3YIOIIUM 3BEHOM MEXTy KypCOM MaTEeMaTHKU 5—6 KIIAaCCOB U KypcoM anreOpbl. B Hell 3aKperuisroTcs BRIYUCIUTEIbHBIC
HaBBIKH, CHCTEMATH3UPYIOTCS U 0000IIAI0TCS CBECHHS O MMPE00Pa30BaHUAX BBIPAKEHHH U PEIICHUN YPaBHEHH.



Haxomne}me 3HAYCHUI YKCIIOBBEIX H 6yKB€HHBIX BLIpa)KCHI/Iﬁ AaCT BO3MOXHOCTb MOBTOPUTH C yJAIIUMUCA IpaBUJia ,Z[CﬁCTBI/Iﬁ C pallMOHAJIbHBIMU YHUCJIaAMH.
YMeHUs BBIIOIHSITH apI/I(I)MeTI/I‘IeCKI/Ie I[efICTBI/IH C palMOHAJIbHBIMH YHUCIaMU ABJIAIOTCS OIMMOPHBIMHU [JIsI BCETO KypcCa anre6p51. CJ'IGILyCT BBISICHUTH, HAaCKOJIBKO
IMPOYHO OBJIAACIIN UMU ydalluecsa, U B Ciliydaec HCO6XOI[I/IMOCTI/I OpraHu3oBaTh IMOBTOPEHUEC C LECIIbIO JIUKBUAAIINKU BBIABJICHHBIX HpO6CJ’IOB. Pa3BuTHnio HaBBIKOB
BBIYHCIICHUHN JTOIKHO YACTATHCA CEPHE3HOC BHUMAHUEC U B I[a.]'H;HCI‘/'IHIeM IIpyU U3YUYCHUH APYTHUX TCM KypcCa aﬂre6pm.

B cBs3u ¢ paccMoTpeHreM BOpoca 0 CpaBHEHWH 3HAYSHH BRIPAXKCHUH PACIIUPSIFOTCS CBEACHHUS O HEPABEHCTBAaX: BBONATCS 3HAKM W JIA€TCS MOHSTHE O
JIBOMHBIX HEPABCHCTBAX.

[Ipu paccmoTpennu npeoOpa3oBaHHUi BbIpakeHHH (QOpManbHO-OTIEpaTUBHBIE YMEHHS OCTAIOTCS HA TOM, JK€ YPOBHE, ydalluecs MOAHUMAIOTCS Ha HOBYIO
CTYIICHb B OBJIAJCHWUU Teopueil. BBOASTCS MOHSATHS «TOXKISCTBEHHO DPAaBHBIC BBIPAKEHUS», «TOXKACCTBO», «TOXKIECTBEHHOE MpPeoOpa3OBaHUE BBIPAKECHUID»,
coZiep>KaHue KOTOPBIX OyJIeT MOCTOSHHO PAaCKPhIBATHCS M yIIIyOIATHCS MPH N3yYEeHUH peo0pa3oBaHMil pa3IndHbIX anreOpandeckux BelpaxeHuil. [lomuepkusaercs,
YTO OCHOBY TOXKJIECTBEHHBIX IPE0OPa30BAHUI COCTABIIAIOT CBOMCTBA ACHCTBHUI HaJ| YUCIAMH.

Ycunupaercst pojib TEOPETUUECKUX CBEACHUH NPH PacCMOTPEHUH ypaBHEeHHMH. C menpto 00ecreueHHss OCO3HAHHOTO BOCHPHUSATHS y4YallUMHCA ajIrOPUTMOB
peleHns ypaBHEHUI BBOAUTCS BCIIOMOTATENLHOE MOHATHE PABHOCHIBLHOCTH YpPaBHEHUH, (OPMYIUPYIOTCS U Pa3bICHAIOTCS Ha KOHKPETHBIX MPHUMEpax CBOWCTBA
paBHOCHIBHOCTH.  JlaeTcs MOHSATHE JIMHEWHOrO YpaBHEHHS U HCCIIEAYETCS BOIPOC O YHCIE ero KopHel. B cucreme ympakHeHuir oco0oe BHUMaHHE yaenseTcs
PCLICHUIO YpaBHEHUI BHIa ax = D mpu pasnuuHbiX 3HaueHusx a u b. TIpomomkaercs paboTa mo GpOpMHPOBAHUIO y YUAIUXCS YMEHHUS MCIIOIb30BATh aIapaT
YPaBHEHHUH KaK CPEICTBO I PEIIEHHS TEKCTOBBIX 3a/1a4. Y POBEHB CIIOKHOCTH 337a4 37IECh OCTAETCS TAKUM XK€, Kak B 6 Kiacce.

Wzyuenne TeMbl 3aBepliaeTcs O3HAKOMIICHHEM YYallHXCsl C MPOCTEHIIUMU CTATUCTHYECKUMH XapaKTEPUCTHKAMHU: CPEIHUM apH()METHUYECKUMH, MOOM,
MEIMAaHOH, pa3zMaxoM. Ydaluecs JOJKHBI YMETh HCIIOJIb30BaTh 3TH XapaKTEPUCTUKH IS aHaJIKM3a psAfa JaHHBIX B HECJIO)KHBIX CUTYaLHsIX.

2. @yuxuuu (11 u)
dyukuust, obnacth onpeneneHus Gpyukipn, Crocobbl 3aaanus Gynkiun. ['paduk pyrkimn. Oyakuus y=Kx+b u eé rpaduk. Oynkuus y=KX u e€ rpapuk.

OcHOBHas I€Nb - O3HAKOMHUTH YYAIIUXCS C BAKHEUITUMH (DYHKIIMOHAIBHBIMU MOHATUSAMU U C TpadUKaMy MPSIMOW HMPONOPIMOHAIBHOCTH M JIMHEHHOU
(dhyaKIHMA 001IIEeTO BHIA.

JanHas Tema sIBIsieTCS HAa4aJbHBIM 3TAllOM B CHCTEMAaTHUECKOW (PYHKIMOHAJIBHON MOATOTOBKE y4amiuxcs. 3[ech BBOJSTCS TaKuWe MOHATHS, Kak (yHKUUS,
apryMeHT, obnacTh omnpeencHus GyHKiun, rpapuk GyHKnuu. OYHKIUS TPAKTYyeTCs Kak 3aBHCHMOCTh OJHOW MEPEMEHHOW OT JPYToi. Yualuecs IMoJIydaroT
nepBoe NpeicTaBieHUe O crocodax 3amanus GyHKUMH. B naHHON Teme HaumHaeTcsl padora mo (HOPMHUPOBAHHUIO y yUYAIIUXCS YMEHMH HaXOAMTH 1O (opmyre
3HaveHue QYHKIMU 110 H3BECTHOMY 3HAUYEHHIO apryMEHTa, BBITIOIHATE TY XKe 3a]auy 10 TpaduKy U pemars 1o rpaduky oOpaTHyro 3a1ady.

OyHKIMOHALHBIC TIOHATHUS TOIYYAaI0T CBOIO KOHKPETH3AIMIO MPU H3YYCHWH JTHHEHHOW (DYHKIUM M €€ YaCTHOTO BHJA — MPSMOW MPOMOPIUOHATHHOCTH.
YMeHust CTPOUTh U YUTATh Tpaduku 3THX QYHKIUH ITHPOKO MCIIONB3YIOTCS KaK B CAMOM Kypce alreOphl, TaK U B Kypcax TeOMETPHH U (PU3UKH. YUalnuecs! JOKHBI
MOHMMAaTh, KaK BIUSAET 3HAK KO QHUIIEHTA Ha PACIIONOKEHUE B KOOPIAUHATHOM TockocTH rpaduka ¢yHkmuu y = Kx, rae K#0, kak 3aBucuT oT 3Ha4YeHuit K u b
B3aMMHOE pacrojiokeHne rpaduKkoB IByX GyHKIHMI Buaa y = Kx + b



q)OpMI/IpOBaHI/IC BCCX (byHKI_II/IOHaJILHBIX MOHATUH U BLIpa6OTKa COOTBCTCTBYIOIIUX HABBIKOB, a TAKKC H3Y4YCHUC KOHKPCTHBIX (l)yHKLII/If/’I COIMPOBOXKIAAIOTCA
paccMOTPECHUEM IPUMEPOB PCAJIbHBIX 3aBHCUMOCTEH MEXKAY BCIIMYNHAMU, YTO CHOCO6CTBy€T YCUJICHHUIO HpI/IKJ'IaI[HOI\/'I HaIpaBJICHHOCTU KYypcCa anre6p51.

3. Ctenennb ¢ HaTYypaJabHBIM Noka3atesaeM (11 49)
CTerneHp ¢ HATYpAIbHBIM MTOKa3aTeIeM | ee cBoiicTa. OnHowteH. DyHKIHH Y = X2, ¥ = X° 1 UX rpadUKy.
OcHOBHas 11e1b — BbIPa00TaTh YMEHHUE BIIOJIHATH JEHCTBUS HAJ CTETICHSMHU C HATYPaJbHBIMU IIOKA3aTEIIMH.

B naHHOl TeMe naeTcsl ompejieJeHUE CTENEHH ¢ HATypalbHBIM IOKa3aTeleM. B Kypce MaTeMaTHKU 6 Kjacca ydallMecs Y’Ke BCTPedaluch ¢ IPUMepaMu
BO3BE/ICHHS YMCEll B CTEHEHb. B CBA3M C BBIYMCIEHHEM 3HAYEHHMI CTeNeHM B 7 Kiacce JaeTcs HpeCTaBlIeHHE O HAXOKIECHHU 3HAYEHUH CTEHEHH C MOMOIILIO
KaJIbKyJIsATOpa. PaccMaTpuBaroTCsl CBOIMCTBA CTENEHHU ¢ HATypadbHBIM Mokasatenem. Ha mpumepe nokasatensctsa coifcts a” «a"=a™ ™", a™:a"=a™" rme m > n,
(@™" =a™, (ab)" = a"b" yuammecs BepBBIE 3HAKOMATCS C JOKA3aTENbCTBAMH, IIPOBOJMMBIMHE Ha aareOpandeckoM MaTepHaie. YKa3aHHBIE CBOMCTBA CTEIEHH C
HATYpaJIbHBIM I10KA3aTelleM HaXOMAT MPHMMEHEHHE NP YMHOKEHUH OJHOYIEHOB ¥ BO3BEICHUM OJHOUICHOB B CTeNeHb. [Ipu HAaX0kKIEHUH 3HAYECHUI BBIPAKEHUI,
COZIEpKaIIUX CTENEHH, 0c000€ BHUMAaHKE CIIEyeT 0OPAaTHTh Ha MOPSIOK AEHCTBHIA.

PaccmoTpenne GyHKIHIT y = X°, y = X° II03BOJSET MPOIOIDKATE PabOTy MO (POPMHPOBAHMIO YMEHHH CTPOMTH M YHTATh rpaduky GyHKIHA. BakHo 06paTHTh
2.
BHUMaHHUE YYalIUXCsi HA OCOOCHHOCTH rpaduka QYHKIMH y = X : TpauK MPOXOAUT Yepe3 Hadalo KoopauHat, ock Oy SBISETCS €ro OChI0 CHMMETpPHUH, Tpaduk
PacHoJIOKEeH B BEPXHEH MOTYIIIOCKOCTH.

YMeHue cTpouTh rpaduKy GYHKIMHA Y = X° Uy = X° HCHONB3yeTCs 1S 03HAKOMJICHHS YUAIIHUXCS ¢ TPadUUECKHM CIOCO60M PElIeH s YPABHEHHL.
4. MHoro4Jiensl .@opmMyabl COKpaIIéHHOro yMHOKeHus1 (17 1)

Mmuorouses. CiiokeHue, BBIYUTaHWE U YMHOXKEHHE MHOTOWIECHOB. Pa3iojkeHne MHOrouieHa Ha MHOKUTeIH. DopMyJsibl COKPALIEHHOTO YMHOXEHUSI.
[Mpumenenune GopMyn COKpaIEHHOTO YMHOKEHUS K Pa3JIOKEHHIO HA MHOXHTEIH.

OcHoBHAasd ociab — BBIpaGOTaTI) YMC€HHE BBIIIOJHATE CIIOKCHUE, BBIYMTAHNUC, YMHOXKXCHNUE MHOI'OYJICHOB U PA3JI0KCHUE MHOTOWICHOB HA MHOXXUTCIIN.

[annas tema urpaer QyHIaMEHTANbHYIO pOjib B (POPMUPOBAHWM YMEHHMS BBINOJHATH TOXKIACCTBEHHBbIE MPeoOpa3oBaHHs anreOpanvdeckux BBIPAKEHUH.
dopmupyembie 37iech (HOpMalbHO-ONIEpATHBHBIC YMEHHS SIBJISIFOTCS OMOPHBIMH IMPH WU3YyYCHWW JIEHCTBHH C PAllMOHANBHBIMHU JIPOOSMH, KOPHSMU, CTEICHSIMH C
paloHaNbHBIMU ITOKA3aTENIAMU.

I/I3yquHe TEMBbI HAYHHACTCA C BBCIACHUSA TMOHATHH MHOTI'OYJICHA, CTAHAAPTHOIO BHJa MHOI'O4Ji€HA, CTCIICHN MHOI'OYJICHA. OCHOBHOE MECTO B DTOHM TeMe
3aHUMAKOT aJITOPUTMbIL ﬂCﬁCTBHﬁ C MHOT'OYJICHAMHU - CJIOXKCHHUC, BBIYUTAHUC U YMHOXKCHUC. anmnecsl JAOJDKHBI TIOHUMATh, YTO CyMMY, pPa3HOCTb, ITPOU3BCICHUC
MHOI'OYJICHOB BCErJa MOXHO IIPEACTaBUTH B BHUAC MHOT'OYJICHA. I[eﬁCTBHH CJIOKCHHA, BBIYMTAHUA W YMHOXCHHA MHOI'OYJICHOB BBICTYIIAIOT KakK COCTaBHOU

KOMITOHEHT B 3aJIlaHUSX Ha MpeoOpa3oBaHus LEbIX BhIpaxeHuid. [loaToMy Herenecoobpa3HO MepexoIuTh K KOMOMHUPOBAHHBIM 33JJaHHSIM MPEXKIE, YeM YCBOCHBI
OCHOBHBIE QITOPUTMEI.



Cepbe3Hoe BHUMaHHE B 3TOM TeMe YICNSCTCH Pa3lOKCHHI0 MHOTOUWICHOB Ha MHOXKHTEIM C MOMOIIBI) BBIHECEHHS 32 CKOOKH OOIIEr0 MHOXUTEINS U C
MOMOIIIBIO IPpyNIHUPOBKU. COOTBETCTBYIOIIUE MPEOOPA30BAHUS HAXOAT IIMPOKOE MPUMEHEHUE KaK B Kypce 7 KJlacca, TaK M B MOCIEAYIONIMX Kypcax, 0COOCHHO B
NEHCTBUAX C pallHOHATBHBIMHU APOOSIMH.

B nannO# Teme ydwamiuecss BCTpEYalOTCS C MPUMEpPaMH HCIIONB30BAaHUS pacCMAaTPUBAEMBIX MPEoOpa3OBaHWA TPHU pPEUIeHHH Pa3sHOOOpa3HBIX 3a/1ad, B
YaCTHOCTH TIPH PEIICHUH YPaBHEHUH. DTO MO3BOJSET B X0O/I€ U3YyUEHHS TEMBI POJOIDKHUTH PadoTy 1Mo (OPMUPOBAHUIO YMEHHS PEIIaTh YpaBHEHUS, a TAKXKe pelIaTh
3aJla4l METOJIOM COCTaBJICHUS ypaBHEHHUH. B 4rciio ynpaxHeHHUI BKITIOYAIOTCS HECJIOKHBIC 3a/IaHuUs Ha JJOKAa3aTeIIbCTBO TOXKICCTBA.

5. ®@opmy.bl cokpaleHHOro yMHoxeHus (19 u)

®opmynsl (a £ b)? = a® + 2ab + b, (a + b)® = a® + 3a%b + 3ab® + b°, (a = b) (a° + ab + b%) = a® + b®. [Tpumenenue GOPMyI COKPAIICHHOTO YMHOKEHHS B
peoOpa3sOBaHUAX BBIPAKEHUIA.

OcHOBHas 1edb — BBIPA0OTaTh yMEHHE NPUMEHATH (POPMYJIBI COKPALIEHHOIO YMHOXXEHUS B IPE0OPa30BaHUAX LIENbIX BBIPAXKEHUH B MHOTOWIEHBI U B
Pa3IoXKEeHUH MHOTOYIEHOB Ha MHOKUTEIH.

B manHOil Teme mpomoipkaercss pabora 1Mo (OPMHUPOBAHHIO y YYAIIMXCS YMEHHUs BBINOJNHSTH TOXKICCTBEHHBIE MPEOOPA30OBAHMS IEJBIX BBIPAKCHHUIA.
OCHOBHOE BHHMaHHE B TeMe yjersiercs hopmynaM (a - b) (a + b) = a? - b?, (a £ b)? = a® ++ 2ab + b?. Vuammecst T0IDKHBI 3HATH 9TH (GOPMYIHI H COOTBETCTBYIOLIIHE
CIIOBECHBIE (hOPMYITUPOBKH, YMETh IIPUMEHSThH HX KaK «CJICBa HAMIPABOY», TaK U «CIIPaBa HAICBO.

3_ .3 2 2. 13 3. k3 2 2
Hapsiny ¢ ykazaHHBIMEH paccMaTpUBaOTCs Takke hopmyisl (a + b)° = a” + 3a”™ + 3ab” + b’ a> = b” = (a + b) (a° + ab + b®). OnHako oHu HaxomAT MeHbIICE
HpUMEHEHHE B Kypce, TI09TOMY He CIIe/lyeT M3JIUIIHE YBICKAThCSI BHIMOIHEHHEM YIIPAKHEHUI HA UX UCIIONB30BaHHUE.

B 3akmrounTenbHOI YacTH TeMbI pacCMaTpUBaeTCs MPUMEHEHUE Pa3IMYHbIX MPUEMOB PasiIoKEHUS] MHOTOWJIEHOB Ha MHOYKMTEINH, a TaKKe UCIOIb30BaHNE
npeoOpa3oBaHUi LETBbIX BRIPaXKEHUHI 1715 pELeHUs] IUPOKOTro Kpyra 3a/1ady.

6. Cucrembl JIMHeHHBIX ypaBHeHHi (16 1)

Cucrema ypaBHEHHH ¢ JByMs MEpEMEHHBIMH. PemeHne cucteM AByX JIMHEHHBIX YpaBHEHUH C ABYMs NEpeMEHHBIMH. PemieHne 3amad METOJOM COCTaBIEHHUS
CHCTEM ypaBHEHHIA.

OcHOBHas 1elb - 03HAKOMHUTH YYAIIUXCSI CO CITIOCOOOM PEIIeHHs CUCTEM JIMHEWHBIX YpaBHEHWH C JIByMsI IEPEeMEHHBIMH, BhIpabOTaTh YMEHUE pelIaTh
CHCTEMBI YPAaBHEHUH M IPUMEHATH UX MIPH PELICHUH TEKCTOBBIX 33]1a4.

N3ydeHne cucreM ypaBHEHHMH paclpenensercs Mexay Kypcamu 7 U 9 kiaccoB. B 7 kimacce BBOAMTCS MOHSATHE CHCTEMBI M pacCMATPUBAIOTCS CHCTEMBI
JIMHEVHBIX ypaBHEHUH.

W3noxeHne HAYMHACTCS C BBEICHUS MOHATHUS «JIMHEHHOE YpaBHEHHE C IBYMS MEPEMEHHBIMI». B cucTeMy ynpaxXHEHUN BKIIOYAIOTCA HECIOXKHBIC 33a/1aHUS
Ha pelleHne TMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH B IEJBIX YHCTIaX.



dopmupyeTcs yMEHHE CTPOHUTh rpaduk ypaBHeHHs a + Dy = ¢, rae a # 0 mim b # 0, npu pa3iudHbIX 3HAUCHUSX a, b, ¢. BBenenune rpadgudeckux o6pa3oB maet
BO3MOXKHOCTH HArJISIAHO UCCIIEIOBATH BOIIPOC O YUCIIE PEIICHUM CUCTEMBI IBYX JIMHEUHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH.

OCHOBHOE MeCTO B JaHHOM TeMe 3aHMMAeT U3yYeHHUE aJITOPUTMOB PEIICHUS CHCTEM JIBYX JHMHEWHBIX YPaBHCHHH C JIByMs MEPEMEHHBIMH CIIOCOOOM
MTOJICTAHOBKH W CITOCOOOM CIIOKEHUS. BBeJieHre CHCTeM ITO3BOJISET 3HAUUTEIHHO PACIIMPUTH KPYT TEKCTOBBIX 33/1a4, PEIIaeMbIX C IIOMOIIBIO armapaTa aareOpbl.
[Ipumenenune cucteM ympoIraeT nporiece epeBoia JaHHBIX 3a7]a91 C OOBITHOTO SI3bIKa Ha SI3BIK YPaBHEHH.

7. lloBTOpenne. Pemenne 3anau (6 4)
3akpernyieHre 3HaHuH, yMEHUH U HaBBIKOB, MOIYYEHHBIX Ha YpOKax M0 JaHHBIM TeMaM (Kypc anreopsl 7

KJ1acca).

COJEPKAHUE YYEBHOI'O ITPE/IMETA 8 knace

IHoBTOpPeHMe Kypca ajaredpsbl 7 Kiaacca (6 yacoB)

Bripaxkenus, Toxxaectsa, ypaBHeHus. @yHkunu. CTeneHb ¢ HaTypaJbHBIM MoKa3arenaeM. MHorouwieHsl. @OpMyIbl COKpaAIIEeHHOT0 YMHOKEeHH. CHCTEMBI JIMHEHHBIX
YpaBHEHUI

Paunonansubie qpoou (30 yac)

PamonansHast Apo6s. OCHOBHOE CBOICTBO Opo0H, cokpalueHue Apodeil. ToxxaecTBeHHbIE TPeoOpa3oBaHts pallMOHAIBLHBIX BeIpakeHUH. OYHKIUSA y = U e
rpaduk.

]_IeJIbI BBIpa6OTaTI) YMCHHEC BBIIIOJHATH TOXKACCTBCHHBIC HpeO6p3,30BaHI/I$I PpalOHAJIbHBIX BLIpa)KeHI/If/i.

Tak kak qeificTBHS ¢ pallMOHAIBHBIMU IPOOSMH CYIIECTBEHHBIM 00Pa30M OMHPAIOTCS Ha JACUCTBUS C MHOTOWIEHAMH, TO B HaYase TeMbl HEOOXOAUMO TIOBTOPHUTH C
00y4aroIMMHCs TPEeoOpa30BaHUs LIENbIX BBIPAXKEHUH.

['maBHOE MecCTO B JAHHOI TeMe 3aHMMAIOT aJITOPUTMBI IEUCTBUH C IPOOSIMH. YUaIuecs JODKHbBI TIOHUMAaTh, 9TO CyMMY, Pa3HOCTbh, IPOU3BEJCHUE U 9aCTHOE
npoOeil Bcerjia MOKHO TIpeICTaBUTh B BHJE Ipodu. [Ipuodperaemble B JaHHON TeMe YMEHUS BBIIOJIHATE CJIOXKEHUE, BEIYUTAHUE, YMHOXKEHHE U AeJICHHE Ipooei
SBIISIIOTCS OTIOPHBIMH B ITPpeoOpa3oBaHuAX ApoOHBIX BhIpakeHUH. IloaTomMy M criemyer yaenuts ocoboe BHUMaHue. Henenecoobpa3zHo nepexoauTsb K
KOMOWHHPOBAaHHBIM 3aJIaHUSM Ha BCE JICHCTBUS ¢ APOOSIMU TIPEXK/ie, 4eM OyIyT YCBOCHBI OCHOBHBIEC JITOPUTMBI. 3aJIaHus Ha BCe JICHCTBUS ¢ APOOSMH HE JTOTDKHBI
OBITH W3JIHULIHE TPOMO3IKUMH U TPYIOEMKUMH.

[Tpu HaxOXICHUHU 3HAYCHUH IPOOCH MaroTCs 3a1aHusl Ha BRIYHUCIICHHS C TIOMOIIBIO KaabKyJaTopa. B maHHOH TeMe pacIupstOTCs CBEACHUS O CTAaTUCTHYCCKUX
XapaKTEepHUCTHKaX. BBOIUTCS TIOHITHE CPEAHETO TAPMOHHYECKOTO Psifia MOJ0KUTETHHBIX YHCETT.



Wzyuenne TeMbl 3aBepIIacTCsi pACCMOTPEHUEM CBOMCTB rpaduka QyHKINH y =

KBagpaTnslie kopHu (25 yacoB)

[TonsiTre 00 MppanmoHanbHIX ynciax. O0mue CBeIeHUs 0 JeHCTBUTENBHBIX Ynciax. KBaapaTHeiit kopeHs. [loHsITHE 0 HAX0XKISHUN MPUOTIHKEHHOTO 3HAUCHUS
KBaapaTHOTo KopHs. CBOWCTBA KBaJpaTHBIX KOopHeH. [IpeobpazoBaHms BRIpaKEHHIA, COAEPKAIINX KBaApaTHbIE KOpHU. DYHKINA y = . , €€ cBolicTBa U TpaduK.

Heﬂb: CUCTEMATU3UPOBAThE CBEICHUA O PAllMOHAJIBHBIX YHUCJIaX U JaTh IPEACTABICHUC 00 HUppanvoOHAJIIbHBIX YHUCJIaX, paCIIUPUB TEM CaAMBIM ITOHATHE O YHCIIC,
BBIpa6OTaTI) YMCHUC BBIIIOJJIHATH npeo6pa3OBaHH;1 BI)Ipa)I(CHI/Iﬁ, COACPIKAIUX KBAAPATHLIC KOPHU.

B nanHOIi TeMe ygamnrecs HOTydJaroT Ha4adbHOE MPECTaBICHNE O MMOHATHU JeUCTBUTEIBHOTO uncia. C 3TOH 1eabio 0000IIal0TCs U3BECTHBIE 00YYaOIUMCS
CBCACHHA O pallMOHAJIbHBIX YUCIIaX. I[J'DI BBCJICHUA MOHATUSA UPPATUOHATIBLHOI'O YUCJIa UCTIOJIB3YCTCA HHTYUTUBHOC IMTPEACTABJIICHUC O TOM, YTO Ka)KIIBIfI OTPE30K
HUMeeT JJIMHY U TIOTOMY KaXKJI0H TOUYKE KOOPIUHATHOH MPSIMOIl COOTBETCTBYET HEKOTOpoe Yrcio. [loka3piBaeTcs, YTO CYIIECTBYIOT TOUKH, HE HMEIOLIHE
paIoHaTBHBIX a0CIIHCC.

[Tpu BBereHNM MOHATHS KOPHS MOJIE3HO 03HAKOMHUTH O0YYaIOLINXCS ¢ HAXOXKIEHHEM KOPHEW C MOMOIIBIO KAIBKYJISTOPA.

OcHOBHOE BHUMaHHE YACISIETCS IOHATHIO apu(METHIECKOr0 KBaAPaTHOTO KOPHS U CBOMCTBaM apu(METUUYECKUX KBaJAPAaTHBIX KOpHEH. [l0Ka3bIBatOTCSI TEOPEMBI O

KOpHE M3 MPOU3BEACHHS U APOOH, a TAKKeE TOXKIECTBO :., KOTOpBIE MOTYYaroT MPUMEHEHNE B IPE0OPa30BAHUAX BHIPAKEHHIM, COJIEpKAIINX KBaAPaTHHIE
kopHU. CrienanbHOe BHUMAHUE YAEISIETCS] OCBOOOKICHMIO OT UPPALIMOHAILHOCTH B 3HAMEHATes e APOOH B BRIPAKEHUAX BUIA l, - Ymenue

HpCO6p330BBIBaTB BBIpaXXCHUSA, COACPIKAINUEC KOPHU, HaCTO UCIIOJIB3YETCA KaK B CaMOM KYpCe anre6pbl, TaK U B KypCaX recOMCTpUH, anre6p1>1 M Ha4daJl aHaJin3a.

[Iponomxaercs paboTa 1o pa3BUTHIO (YHKIHMOHAIBHBIX NIPEACTaBIeHU o0yyaromuxcs. PaccmarpuBatoTest GyHKuus y=., e€ cBoiicTa u rpaduk. [lpu u3yuenun
byHKIUHN y =. , IOKa3bIBA€TCs €€ B3aUMOCBs3b ¢ hyHKuMel y = x2, rae x > 0.

KBagpatnslie ypaBHenus (30 yacoB)

KBanpaTtHoe ypaBHeHue. @opmMyiia KOpHEH KBaIpaTHOTO ypaBHEHH. PelieHne paloHaabHBIX ypaBHEHUH. Pemenne 3a1a4, NpUBOISIIINX K KBAJIPATHBIM
YPaBHEHUSIM U IPOCTEHIIUM PaLlMOHAIBHBIM YPABHEHHSIM.

]_IeJIb: BBIpa6OTaTI> YMCHHA PCIIATh KBAAPATHBIC YPABHCHUA U HpOCTefIH.IHe panOHAJIbHBIC YPABHCHUA U IIPUMCHATH UX K PCIICHUIO 3a1a4.

B Havane TeMbl MPUBOIATCS MPUMEPHI PEIIEHHUS HETIOHBIX KBaPAaTHRIX YPAaBHEHUN. DTOT MaTepHall CHCTEMaTH3UpyeTcs. PaccMaTpuBaloOTCsl aNTOPUTMBI PEIICHHS
HEMOJHBIX KBAJPAaTHBIX yPaBHEHUH Pa3IMYHOIO BUA.

OcHOBHOE BHUMaHUE CIIEyeT yACIUTh PEIICHUIO YpaBHeHUH Buaa ax2 + bx + ¢ =0, tne a 0, ¢ uconp3oBanueM GopMysIsl KOpHEH. B manHON TeMe yJarmecs
3HaKoMmsITcs ¢ (hopMyiiaMu Briera, BEIpaKaroluMU CBS3b MEXY KOPHIMH KBAJIPaTHOTO YpaBHEHUsI U ero koddduimentamu. OHU HCIIONB3YIOTCS B JalTbHEHIIIEM
MIPH JTOKA3aTeILCTBE TEOPEMBI O PA3JIOKEHUH KBAIPATHOTO TPEXWICHA Ha TMHEWHBIC MHOKHUTEIH.



y‘laH.[I/IeCH OBJIaICBAIOT CII0COO0M PCHICHU ,Z[pO6HLIX PpalOHAJIIbHBIX ypaBHeHHﬁ, KOTOpI:Iﬁ COCTOMUT B TOM, UTO PCHICHUC TAKHUX ypaBHGHI/Ifl CBOOUTCS K pCUICHUIO
COOTBCTCTBYIOIUX LECJIBIX ypaBHCHI/Iﬁ C MOCICAYIOIIUM UCKIIIOYCHUCM IMOCTOPOHHUX KOpHeﬁ.

N3yuenne naHHOMN TEMBI TIO3BOJISET CYNIECTBEHHO PACIIUPUTh allapaT YpaBHEHHMA, UCIIONB3yEeMBbIX JUIS PEHICHUS TEKCTOBBIX 3a]1aY.
HepaBencta (24 yacoB)

UucnoBbie HEPABEHCTBA U UX CBOMCTBA. [lowieHHOE CIIOKEHHE M YMHOXKEHHE YUCIIOBBIX HEPaBEHCTB. [10rpeniHOCTh U TOYHOCTh PUOIMKeHUs. JInHeHHBIC
HEpPaBEHCTBA C OJJHOM NEPEMEHHON U UX CUCTEMBI.

Henb: 03HAaKOMUTH 00YYAIONIMXCS C MPUMCHEHUEM HEPABEHCTB JIJIS OICHKY 3HAUCHUH BRIPAKEHUI, BEIPa0OTaTh YMEHHE PeIllaTh IMHCHHBIC HEPABECHCTBA C OTHON
MEPEMEHHOMN U UX CUCTEMBI.

CBoiicTBa YUCIOBBIX HEPABEHCTB COCTABIISIIOT Ty 0a3y, Ha KOTOPOI OCHOBAHO pelICHUE TMHEWHBIX HEPABEHCTB C OJHOW TIepeMeHHON. TeopeMbl 0 MOWICHHOM
CJIOKE€HUU U YMHOXXEHUHU HEPABEHCTB HAXOAAT IPUMEHEHUE TIPU BBIIIOJHEHUU ITPOCTENIINX YIPAKHEHUI HA OLIEHKY BBIPAXKEHUN 110 METOY I'paHuLl. Broxadrcs
NOHATHS a0cooTHOH [lorpenmHocTy 1 TOUHOCTH NPUOIMKEHHUS, OTHOCUTEIBHON ITOTPELIHOCTH.

YMmenus IMPOBOJAUTH ACAYKTHUBHBIC PACCYKACHUA MOJY4YalOT PA3BUTUC KaK IIPU J0Ka3aTCIIbCTBAX YKa3aHHbBIX TCOPEM, TaK U IIPU BBIIIOJTHCHUU ynpa)KHCHI/Iﬁ Ha
AO0Ka3aTCIbCTBa HEPABEHCTB.

B cBsasu ¢ peHICHUEM JIMHEMHBIX HEPABCHCTB C OJIHOﬁ HepeMeHHOﬁ AacTCA MOHATUC O YHUCIIOBBIX IPOMEKYTKAX, BBOAATCA COOTBETCTBYIOIINEC HA3BAHUA U
0003HAYCHUS. PaCCMOTpeHI/IIO CHUCTCM HCPABCHCTB C O,HHOﬁ HepeMeHHOﬁ npeaAmeCTBYCT O3HAKOMIICHUEC o6yqa}omnxc;[ C IMMOHATUAMU MCPECCUCHUS U 06’LG,I[I/IH€HI/IH
MHOXXCCTB.

[Ipu penieHu HEPAaBEHCTB MCIIONB3YIOTCSI CBOHCTBA PABHOCHIIBHBIX HEPABEHCTB, KOTOPBIE Pa3bICHSIOTCS HAa KOHKPETHBIX puMepax. Ocoboe BHUMaHUE ClielyeT
YAEIUTH OTPaOOTKe YMEHUS pemaTh MpoCTEeHIne HepaBeHCTBa BIAA ax > b, ax < b, 0CTaHOBHMBIIKCH CIIEHUATBLHO Ha cirydyae, koraa a<o.

B sr10i1 Teme paccMaTpuBaACTCA TaKIKE PECIICHUC CUCTEM ABYX JIMHEMHBIX HEPABCHCTB C OI[HOI71 HepeMeHHOﬁ, B YaCTHOCTH TaKUX, KOTOPLIC 3allMCaHbl B BUAC ILBOI\/'IHI)IX
HCPAaBCHCTB.

CreneHb ¢ meJbIM MOKAa3aTeaeM. JJIeMeHThI cTaTUCTUKH (13 yacoB)
CreneHb ¢ 1ENBIM IMOKa3aTeneM U ee cBoiicTBa. CtaHmaapTHBIN BU yncia. HayampHble CBeIeHNs: 00 OpraHu3aIiui CTAaTUCTHYECKUX UCCIICIOBaHUN.

]_IeJIbZ BBIpa60TaTL YMCHUC ITPUMCHSATH CBOICTBA CTCIICHU C LOEJIBIM ITOKA3aTCJICEM B BBIYHMCIICHUAX U npeo6pa3013aHI/mX, C(l)OpMI/IPOBaTB Ha4YaJIbHbIC MIPCACTABJICHUA
(0) c60pe U TPpYHNIHAPOBKE CTATUCTUICCKUX NAHHBIX, UX HaI‘J'I)I,I[HOfI HUHTCPHIPCTALIUU.

B aToii TeMe popMynHupyIOTCS CBOMCTBA CTEIICHH C IIEIBIM MTOKa3aTesieM. MeTo/1 I0Ka3aTeIbCTBa ATHX CBONMCTB MOKAa3bIBACTCS HA MTPUMEPE YMHOMXKEHHUSI CTEIICHEH C
OJIMHAKOBBIMU OCHOBaHUsIMH. J[aeTcst IOHATHE O 3alKCH YKCIa B CTaHAapTHOM Buje. [IpuBoasiTCS mpuMepsl UCIIONB30BAHUS TaKOU 3aIiCH B U3KKE, TEXHUKE U
JIPYTUX 00JIaCTSAX 3HAHUM.

Vuammuecs MOJYy4Yar0T HAYaJIbHBIC IPCACTABJIICHUSA 00 OopraHu3anun CTaTUCTUICCKUX HCCHCI[OBaHHfI. OHU 3HAKOMSTCS C IIOHSITUSIMU T CHCpaJ’IBHOﬁ nu BBI60pO'{HOﬁ
COBOKYITHOCTH. HpI/IBOI[HTCH IIPUMEPLI NPEACTABICHUA CTATUCTUYCCKUX TaHHBIX B BUAC Ta6JII/II_I 9aCTOT U OTHOCHUTCIIBHBIX YaCTOT. OquaIOIHHMCH npeajararoTcs



3aJaHus Ha HAXO0XICHUC I10 Ta6nnue YaCTOT TaKUX CTATUCTUUCCKUX XAPAKTCPUCTUK, KaK CPECAHECC apI/I(l)MeTI/I‘leCKOC, Mozaa, pasmax. PaCCManI/IBaeTCFI BOIIPOC O
HaIrJIsJHOM HUHTCPHIPCTALIUA CTATUCTHYCCKON I/IH(I)OpMaHI/II/I. H3BecTHBIC O6y‘[a}OHII/IMC$I CIIOCOOBI HarjagaHoro nNpeacTaBICHUA CTATUCTUYCCKUX JAaHHBIX C IIOMOLIbIO
CTOJIOYATHIX U KPYTOBBIX JUAarpaMm paClIupsArOTCs 3a CUHET BBEACHUA TaKUX HOHHTHﬁ, Kak IIOJIMT'OH U THCTOorpaMmMa.

IHoBTOpenne (12 yacoB)

Henab: [loBTOpenne, 0000ImIeHNE 1 CUCTEMATH3aNMs 3HAHIH, YMEHNH 1 HABBIKOB 3a Kypc anreOpsl 8 kiacca.

Coaep:xanye y4yeOHOro npeamMera 9 Kjiace

IHoBTOpenue (4 yaca)
Kpanparuunas pynkuus (22 gac.)

Oynknusa. CeoiictBa ¢pyHkuumii. KBagpaTHeiii TpexusnieH. Pa3nokeHne KBaJIpaTHOrO TpexXwieHa HAa MHOXKUATENH. DOyHKIUSA y = ax’ + bx + ¢, eé coiicTBa U
rpaduk. HepaBeHCTBa BTOPO# CTETIEHHU C OJHOM MepeMeHHON. MeTo] HHTEpBAaJOB.

Heas: pacmiupuTh CBEJCHUS O CBOWCTBaxX (YHKIHUH, 03HAKOMHUTH OOYYarOIIUXCS CO CBOWMCTBAMHU M Tpa)MKOM KBagpaTHYHOH (QYHKIHH, CHOPMHPOBATH
YMEHHe pelaTh HepaBeHCTBA BH/a ax’ + bx + ¢>0 ax® + bx + ¢<0,rmea O.

B Hauvane Tembl CHCTEMAaTHU3UPYIOTCS CBeleHHsI O (QYHKIUsX. [IOBTOPSIOTCS OCHOBHBIC MOHSTHA: (DYHKIHWS, apryMeHT, o0JacTh omnpejeneHus (yHKIINH,
rpaduk. JlaroTcs MOHATUS O BO3pacTaHMM M YObIBaHMM (YHKUMH, NPOMEXKYTKaxX 3HAKOMOCTOSIHCTBA. TeM cambIM co3jaercs 0asa AJsl YCBOGHHUSI CBOWCTB
KBaJpaTUYHON U CTEIIEHHOHN (DYHKIMH, a TaKoKe Ui JajdbHENIIero yriayoneHus GyHKIMOHAIBHBIX MPEACTABICHUH IPY U3YYEHUH Kypca ainreOpsl U Havyajl aHaJIn3a.

HOHFOTOBHT@J’ILHLIM raroMm K U3y4CHHIO CBOMCTB KBa,Z[paTPI‘lHOﬁ Q)YHKHI/II/I SABJIACTCA TAKIKE paCCMOTPCHUC BOIIPOCA O KBAIPATHOM TPEXUICHEC U €TI0 KOPHIIX,
BBIZICJICHUHN KBaJApaTa ABYWICHA U3 KBAJIPATHOI'O TPECXUIICHA, PA3JIOKCHUUN KBAAPATHOI'O TPEXYJICHA HA MHOKHUTCIIN.

Nzyuenue kBajgparnyHON (YHKIIMM HAYUHACTCS C PACCMOTPEHUS (YHKIHH y=ax2, e€ CBOWCTB M OCOOCHHOCTEH rpaduka, a TakKe APYTrHX YaCTHBIX BHJIOB
KBAJPATHUHON (YHKIHH — YHKIHE y=ax +N, y=a(x-M)’. DTH CBeJEHHs HCIONB3YIOTCA NPH M3yUeHHH CBOMCTB KBAJAPATHUYHOM (YHKIMM 0OIIero Buua. Baxwo,
9TO0BI OOYJAIONIHECs TIOHSUTH, uTo rpaduKk (GyHKIEHM y = ax’ + bx + ¢ MoxeT ObITh TMOTydeH 3 rpaduka BYHKIHH y = ax’ C HOMOIIBIO ABYX MapaieIbHBIX
nieperocos. [Ipuémsl ocTpoerns rpaduka GpyHKIun y = ax’ + bx + ¢ 0TpabaTEIBAIOTCS HA KOHKPETHBIX IpUMepax. IIpy 3TOM 0c060¢ BHUMAHHE CIICAYET YACTHTb
(hopMHpOBaHUIO y 00yUYaIOIINXCs YMEHHS YKa3bIBaTh KOOPAWHATHI BEPLIMHBI 1apadoIIbl, €¢ 0OCb CAMMETPUH, HalpaBiieHHE BETBEH apaloJibl.

[Mpu u3ydeHnU 3TON TEeMBI JalbHEWIIee pa3BUTHE MOIYy4aeT YMEHUE HAXOJIUTh MO TpaduKy MPOMEXYTKH BO3pacTaHus M yObIBaHUS (DYHKIMH, a TaKKe
MPOMEKYTKH, B KOTOPBIX (QYHKIHS COXpaHsET 3HaK.

o 2 2 o
dopmupoBaHHE YMEHHi peliath HepaBeHCTBa BHaa ax~ + bx + ¢>0 ax® + bx + ¢<0, rme a 0, OCyIIECTBISIETCS C OMOPOH Ha CBEIEHHs O rpaduke
KBaJIpaTUUHON (QYHKIMHK (HApaBJeHHe BETBEH mapabosibl ee pacoioKEeHHEe OTHOCHTENBHO och OX).

OObyuaromuecs: 3HaKOMSTCA ¢ METOZAOM HHTEPBAJIOB, C TOMOIIBIO KOTOPOTO PEMIAIOTCS HECIOKHBIE PallMOHAIFHBIE HEPABEHCTBA.



O6y‘-IaIOH.[I/IeC$I 3HAKOMSITCS CO CBOMCTBaMHU CTCIICHHOM (bYHKLII/II/I y:Xn IpY YCTHOM M HCUCTHOM HaTypaJIbHOM IIOKa3atTeie N.. BBO,Z[I/ITCﬂ TOHATHUC KOPHMA n-i

crenenn. OOygaroniecst JOKHBI MOHAMATh CMBICH 3aIlliceil BHIA , . OHM TONTy4YaroT TpeACTaBleHNEe O HAXOXICHWW 3HAYEHWH KOPHS C TOMOIIBIO
KaIIbKYJIATOPA, IIPUYEM BBIPAOOTKa COOTBETCTBYIOIINX YMEHHUH HE TpeOyeTcsl.

YpaBHeHNS 1 HepaBeHCTBa ¢ OAHOI mepemMenHoii (14 yac.)

Lenpie ypaBHeHHA. Y paBHEHHE C ABYMS NIEPEMEHHBIMA U ero rpaduk. CHucTeMBI ypaBHEHH BTOPOi cTeneHu. Penenne 3aqad ¢ TOMOIIBIO0 CUCTEM ypaBHEHHIA
BTOPOM CTEIEHU.

Henb: cucreMaTu3npoBaTh W OOOOIINTH CBENEHUS O PEIICHWHM MENbIX C OIHOW NepeMeHHOW, BripaboraTe yMmMeHHe pemaTh HPOCTEHIINE CHCTEMEI,
coacpiKaliue ypaBHCHUEC BTOpOfI CTCIICHU C JABYMA NEPEMCHHBIMU, U TCKCTOBBLIC 3aJa4Md C IMOMOIIBIO COCTABJICHUA TaKUX CHCTCM; BI)Ipa6OTaTI> YMCHUEC pCulaThb
HpOCTCfIIlIPIG CHUCTCMBbI, COACPIKAIIMUC YPABHCHHUEC BTOpOI>'I CTCIICHU C IBYMs NIEPCMEHHBIMU, U TCKCTOBBIC 3a/Ja4r C IOMOIIBIO COCTABJICHUA TaAKUX CUCTEM.

B aT10i1 Teme 3aBepiiaeTcs n3yueHHE palOHATBHBIX YPaBHEHUH C OJHOW NepeMEeHHOW. B CBS3M ¢ 3TMM MPOBOAUTCS HEKOTOpOE 0000IIeHNE U yriTyOJIeHne
CBelleHM 00 ypaBHEHHsX. BBOAATCS MOHATHS LIENOTO PalIOHATFHOTO ypaBHEHUs M ero creneHu. OOydaromyecs 3HAKOMSTCS C PEHICHUEM YPaBHEHHH TPeThen
CTETIEHH U YETBEPTOM CTENEHH C MOMOIIBIO PA3JI0XKEHN HA MHOKUTENIN U BBEJICHHUS BCIIOMOTaTENbHOM epeMEHHON. MeTox pelIeHnst ypaBHEHUI ITyTeM BBEICHUS
BCIIOMOTATEJIbHBIX MEPEMEHHBIX OyIeT LIMPOKO HCIOJIb30BaThCs NalbHEWIIEM MpPU PELICHUH TPUTOHOMETPHUYECKHUX, JOrapuMUUECKHMX H APYTHX BHIOB
YPaBHEHUI.

B panHOll Teme 3aBepuiaeMcsl M3YyYEHHE CUCTEM YPaBHEHUH C NIByMs. NepeMeHHbIMU. OCHOBHOE BHHUMAHHE YIEISIETCS CUCTEMaM, B KOTOPBIX OJHO W3
YpaBHEHUH TIEPBOM CTEIIEHHU, a APYroe BTOpoil. M3BecTHBIN o0ydaromumMes crmoco0 MOACTAaHOBKH HAXOJWT 3/1€Ch JajbHEHIIee MPUMEHECHUE U TI03BOJISET CBOIUTH
pEllIeHNE TAKUX CUCTEM K PEIICHUIO KBaJIPaTHOI'O YPaBHEHHS.

O3HakoMiIeHHE OOY4YalOUIMXCsl C TPUMEpPaMH CUCTEM YpaBHEHUI C JByMs I€PEMEHHBIMH, B KOTOPBIX 00a ypaBHEHHsI BTOpPOW CTENeHH, JOJDKHO
OCYLIECTBIISITHCS C TOCTATOYHON OCTOPOKHOCTBIO H OTPAaHUYUBATHCS IPOCTEUIIMMU IPUMEPAMHU.

[IpuBneyeHne U3BECTHBIX 00yUYaAOIIMMCS IpaKOB ITO3BOJISIET IPUBECTH MPUMEPHI IPpaMUECcKOro peleHns: cucteM ypaBHeHHH. C moMomipio rpadgudeckux
MpeJCTaBIeHUI MOXHO HATJISITHO MOKa3aTh 00YYAIONIMMCS, YTO CUCTEMBI JIByX YpaBHEHUI ¢ JBYMs IIEPEMEHHBIMH BTOPOH CTENEHH MOTYT UMETh OJHO, JIBa, TPH,
YEThIPE PELICHUS UM HE UMETH PEILICHUI.

Pa3paboranHbIil MaTeMaTH4YeCKUI alnapar I03BOJISET CYIIECTBEHHO PACIIMPUTh KJIACC COAEPIKAaTeIbHbIX TEKCTOBBIX 3aJla, PELIaeMbIX C IIOMOIBIO CUCTEM
YPaBHECHHI.

YpaBHeHus U HepaBeHCTBA ¢ IByMs nepeMeHHbIMH (17 yac.)

HeJIL:BBIpa60TaTL YMCHUC DPCLIATh HpOCTeﬁIHPIe CHUCTCMBbI, COACPIKAIIUC YPAaBHCHHUC BTOpOﬁ CTCIICHU C ABYMs IICPEMCHHBIMH, U HCEPABCCTBA C ABYMA
HepeMeHHBIMI/I.TeKCTOBBIC 3aga4u C IMMOMOIIBIO COCTABJICHUA TaKUX CUCTEM, BBIpa6OTaTB YMEHHUE peIlIaTh HpOCTCfIHIHG CHUCTEMBI, COACPKAIIUEC YPAaBHCHUC BTOpOI71
CTCIICHU C ABYMs NEPEMEHHBIMU, 1 TCKCTOBBIC 3a/la4X C IOMOUIBIO COCTABJICHUA TaKUX CUCTEM.

B nanHolf Teme 3aBepliaeMcs U3y4YCHHUE CHUCTEM ypaBHEHHMM ¢ JBYyMs. MepeMeHHbIMU. OCHOBHOE BHHMAHME YACNAETCS CUCTEMaM, B KOTOPBIX OAHO W3
YpaBHEHUH TIEPBOM CTEIICHHU, a APYroe BTOpoil. M3BecTHBIN o0ydaromumMes crmoco0 MOACTAaHOBKH HAXOAMT 31eCh NalbHEHIee MPUMEHEHNE U TTO3BOJISIET CBOJIUTH
pelIeHUE TaKUX CUCTEM K PEIICHHUIO KBaIpaTHOT'O YpaBHEHHUSI.



O3HakoOMIICHUE o6yqa}0m1/1x0ﬂ C IMpuMepaMu CUCTCM ypaBHCHI/Iﬁ C IOByMs HNCEPCMCHHLIMHU, B KOTOPBIX oba YpaBHCHUA BTOpOﬁ CTCIICHU, JOJIKHO
OCYIIECTBIIATHCA C IlOCTaTO‘-IHOfI OCTOPOKXHOCTBIO U OTPAaHNYIUBATHCA HpOCTeﬁHIHMPI ImpuMepamMu.

[IpuBrneyenre U3BECTHBIX 00YUJAIONIIMCS TPa(hUKOB ITO3BOIISIET MIPUBECTH TIPUMEPHI TPAPUIECKOTO pElIeHns CucTeM ypaBHeHNH. C TOMOIIBI0 rpadHIecKux
MPEICTABICHUH MOXHO HATJISHO MOKa3aTh O0YYarOIIMMCS, YTO CUCTEMBI JBYX YPaBHEHUI C IByMs MEPEMECHHBIMHU BTOPOW CTEIICHU MOTYT UMETh OJHO, JIBa, TPH,
YeThIpe PEIICHNs T HE UMETh PEeIIeHHH.

OHpCHeHHTL, SABJIACTCA JIA Iapa 4YUCCI PCHICHUEM HepaBeHCTBa.I/I306pa)KaTI> Ha KOOpILHHaTHOﬁ IINIOCKOCTH  MHOXXCCTBO TOYCK, 3aaaBacMo€
HepaBeHCTBOM.I/IJ'IJ'IIOCTpI/IpOBaTI) Ha KOOpI[HHaTHOﬁ IIJIOCKOCTHU MHO>XKECTBO pCIHGHI/Iﬁ CHUCTCMbI HCPABCHCTB.

PazpaboTaHHbIi MaTeMaTHYECKHI ammapaT MO3BOJSET CYIIECTBEHHO PACHIMPHUTH KIJIACC COJEP)KATENbHBIX TEKCTOBBIX 3aad, PElIaeMBIX C TOMOIIBIO CHCTEM
YPaBHEHUIA.

Iporpeccun (15 yac.)

Apudmernyeckas u reoMeTpuieckas nporpeccun. @opmyel N-To YieHa ¥ CyMMBI IIEPBBIX N WIEHOB Mporpeccur. beckoHewHo yObIBaromas reoMeTpruIecKas
IIPOrpeccusl.

Heas: 1aTh noHATHS 00 apUPMETUIECKON U TEOMETPHUYECKON MPOrPECCUX KaK YHCIOBBIX MOCIE0BATENFHOCTSIX 0CO00T0 BH/IA.

IIpy u3yyeHnn TeMbl BBOAWTCS MOHATHE MOCIEIOBATEILHOCTH, PA3bICHIETCS CMBICT TEPMUHA «N-i WIEH IOCIIeA0BATEIbHOCTHY, BEIPA0ATHIBAECTCS YMEHHE
WCTIONIb30BaTh WHAEKCHOE 0003HAYCHHE. DTH CBEJICHHUS HOCSAT BCIIOMOTATENBHBIN XapaKTep W MCIONB3YIOTCS ISl U3YYeHHs apru(pMETHUECKOW U TeOMeTPUIEeCKOM
HIpOrpeccHil.

Pabora ¢ opMynamu N-ro 4ieHa ¥ CyMMBI IIEPBBIX N WICHOB MPOTPECCUl, IOMUMO CBOSTO OCHOBHOT'O Ha3HAYCHUS, TIO3BOJISICT HEOAHOKPATHO BO3BPAIIATHCS
K BBIYHMCJICHUSIM, TOXICCTBEHHBIM IPe0Opa30BaHMsIM, PEIICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcst xapakTepuCTHUECKUE CBOWCTBA apu(METHYECKOH H TeOMETPUIECKOH MPOTPECCHiA, YTO TO3BOJISIET PACIIUPUTD KPYT MpesiaraeMbIX 3a1ad.
JJieMeHTHI KOMOMHATOPHUKH U TeOpuH BeposaTHocTel (13 vac.)
KomMOuHaTopHoe nipaBmiio yMHOKeHHS. [lepecTanoBkH, pazMerieHus1, codeTanus. OTHOCUTEIBHAS 9acTOTa U BEPOSTHOCTD CITy4aifHOTO COOBITHS.

]_IeJIbZ O3HaKOMMHTDb o6yqa}0mnxc;1 C MOHATUAMHU NEPCCTAHOBKHU, pa3MCIICHUSA, COUCTAHUA U COOTBECTCTBYIOIIUMUA q)OpMYJ'IaMI/I JJIA IOACYETA UX YHCila, BBECTHU
MOHSATHS OTHOCUTEIILHOM YaCTOTHI U BEPOATHOCTHU cnyqaﬁHoro COOBITHSL.

W3ydeHne Tembl HaYMHAETCS C PEUICHHs 3a7ay, B KOTOPBIX TPeOYeTCs COCTaBUTh T€ WM WHBIE KOMOWHAIIMM 3JIEMEHTOB HW. TOJCYHUTATh WX YHUCIIO.
Pa3psacHseTcs koMOMHATOPHOE MPABUIIO YMHOKEHHS, KOTOPOE MCIIONHATCS B AaJbHEHUIIIEM PU BBIBOAE (HOPMYIT Ui 1oAcYETa YHCTia IePECTaHOBOK, pa3MEIIeHUN U
couetannid. [Ipm W3ydeHMHM MAaHHOTO MaTepuaia HEOOXOAMMO OOpaTUTh BHHMAaHHE OOYYaIOIIMXCS HAa pa3iindue TMOHATHHA «pa3MEUIeHHe» U «COYeTaHHey,
chopMUPOBaATh Y HUX YMEHHUE OIPEIENISITh, O KAKOM BUIC KOMOMHAIIMN UICT peYb B 33J1a4e.



B nmamHOM Teme 06yqa}oumec;1 3HAKOMSATCA C HadaJbHBIMH CBCACHUAMU U3 TCOPUHU BepOS[THOCTCﬁ. BBO):[}ITCSI IIOHATHA «cnyqaﬁHoe C06I>ITI/IC>),
«OTHOCUTCJIbHAsA 4aCTOTa», «BEPOATHOCTH cnyl{aﬁHoro COOBITHSY. PaCCManI/IBa}OTCﬂ CTaTUCTUYECCKUM M KJIACCHUCCKUN MOAXOObI K OIPEACIICHUIO BCPOATHOCTHU
CJ'Iy‘IElﬁHOFO coObITHS. BakHo O6paTI/ITL BHUMAHHUC 06yqa}0mnx05{ Ha TO, YTO KJIIACCHYCCKOE OIPECACICHUEC BEPOATHOCTH MOXKXHO IPHUMCHATH TOJBKO K TaKHUM
MOACIIAM PEAIIBHBIX CO6LITI/II>'I, B KOTOPBIX BCE UCXOBI ABJIAIOTCA paBHOBO3MOXHBIMHU.

Hrorosoe nopropenue (17 uac.)

]_[e.m,: HOBTOpCHI/Ie, O606HI€HI/IC H cucTeMaTu3anua 3HaHI/II71, yMCHI/If/'I 1 HAaBBIKOB 3a KypC aJ'IFe6pLI OCHOBHOM O6III€O6pa3OBaTCJ'II)HOI\/'I IIKOJIBI.



