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I. INTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

OcBoeHue yueOHOro Kypca «AJIredpb» T0KHO 00€CTIeunBaTh TOCTHKEHUE HA
YPOBHE OCHOBHOTO 00IIIer0o 00pa30BaHUs CICAYIOMNX JMIHOCTHBIX, METAIIPEIAMETHBIX U
IpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHSI MPOTPaMMbl yU4eOHOTO Kypca «Anredpa»
XapaKTepU3yIOTCs:

Ilampuomuuecxoe socnumanue:

MPOSIBIICHUEM MHTEpPEeca K MPOIUIOMY M HACTOSAIIEMY POCCUNCKON MAaTEMATHKH,
LIEHHOCTHBIM OTHOILLIEHUEM K JIOCTHKEHHUSM POCCUMCKUX MATEMATUKOB U POCCUHUCKOMN
MaTEMaTUYECKOMN IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HayKaxX U
MPUKIAAHBIX chepax.

I'padxcoanckoe u 0yxoeHo-HpascmeenHoe 60CnUmaHue.

TOTOBHOCTBIO K BBHITIOJIHEHUIO O0S3aHHOCTEH rpask/IaHUHA U PEATH3AIIUN €T
MpaB, IPE/ICTABIICHUEM O MaTEMAaTHYECKUX OCHOBaX (DYHKITMOHUPOBAHUS PA3IMUHBIX
CTPYKTYP, SIBICHUH, IPOIIETYP TPAKIAHCKOTO 00IIecTBa (BRIOOPHI, OMPOCHI U TIP.);
TOTOBHOCTBIO K OOCYXJICHUIO 3TUYECKUX MPOOIJIEM, CBA3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KEHUN HAyKH, OCO3HAHUEM Ba)KHOCTU MOPajlb- HO-3TUYECKHX
MIPUHIIUIIOB B AEATEILHOCTH YUEHOTO.

Tpyoosoe 6ocnumanue:

YCTaHOBKOM Ha aKTUBHOE y4YacTHE B PEIICHUHU MPAKTUYECKHUX 3a/1a4
MaTEeMaTUYeCKON HAINPaBJIECHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMaTUYECKOIrO
00pa30BaHMsl HAa MPOTHKECHUN BCEH KU3HU [T YCIICUIHOM NMPpodhecCHOHaTbHON
NESTSIILHOCTH U Pa3BUTHEM HEOOXOMMBIX YMCHHIA,

OCO3HAHHBIM BBIOOPOM M TTOCTPOCHUEM WHAMBHUIYAITBHON TPASKTOPUN
00pa3oBaHMs M )KU3HEHHBIX IJIAHOB C YUYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX
NOTpeOHOCTEM.

Ocmemuueckoe socnumanue:

CIIOCOOHOCTBIO K SMOIIMOHAIBHOMY U 3CTETUYECKOMY BOCHPHUSATHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/1a4, PEIICHUH, pacCy>KICHHI1; YMEHUIO BUICTh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu HayyH020 NO3HAHUSA:

OpUEHTALIMEH B ICSITEIbBHOCTU HA COBPEMEHHYIO CUCTEMY HAyUYHBIX
MPEICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOIBI U
oOmiecTBa, MOHMMAHUEM MaTEMaTHYECKON HAYKH Kak cephl 4eTOBEUSCKON
JIeSTeIbHOCTH, ITANOB €€ Pa3BUTHSI M 3HAUYMMOCTH JIJISl PA3BUTHS [IMBUIIM3AINN;

OBJIQJICHHEM SI3bIKOM MAaTEMAaTHUKH U MAaTEMaTHYECKOM KyJIbTYPOU KaK CPEICTBOM
MO3HAHUS MHPA; OBIAJCHUEM POCTEUIITUMHU HABBIKAMH MCCIIEIOBATEIHCKON
JeSITeIbHOCTH.

Quzuueckoe gocnumanue, hopmuposanue Kyibmypvl 300p06bsl U

IMOYUOHATILHO2O ONIA2ONONYYUA!
TOTOBHOCTBIO MMPUMEHITh MaTeMaTUYECKUE 3HAHHS B HHTEPECaX CBOETO 370POBbs,
BEJICHHsI 30POBOT0 00pa3a >kKM3HH (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM
3aHATHUN U OTIBIXA, pEryisipHas (u3nueckas akTUBHOCTH); C(HOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, MpU3HAHUEM CBOETO MpaBa Ha OIMMOKY M TaKOTO K€ MpaBa JIPyroro
YeJI0BeKa.

IKonoeuueckoe socnumaHue:



OpHUEHTAllMEH HAa IPUMEHEHUE MAaTEMATUYECKUX 3HAHUH I peLICHUs 3a1a4 B
00J1aCTH COXPaHHOCTHU OKpY>KaloIIel cpebl, MIIaHUPOBAHUS MTOCTYIIKOB U OLIEHKU MX
BO3MOYKHBIX ITOCJIEICTBUM 11 OKPY’KAIOIIEH Cpelbl;

OCO3HaHMEM I'TI00AILHOIO XapaKTepa dKOJIOTHYECKUX MPOOIIEM U ITyTel HX
pemeHusl.

JIuunocmmuoie pesynomamol, obecneuusarujue adanmayuio 00yuauezoca K
UBMEHAIOWUMCA YCTIOBUAM COUUATIbHOU U RPUPOOHOIL CPEObl:

— TOTOBHOCTBIO K JIECTBUAM B YCIOBHSX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4€pE3 NPAKTUUYECKYIO JAESITEIbHOCTD, B TOM YHMCIIE YMEHUE
YUUTBCS y IPYTUX JOAEH, MPpUOOpETaTh B COBMECTHOM /1€ATEIbHOCTH HOBBIE 3HAHMS,
HaBBbIKM ¥ KOMIIETEHIIUHU U3 OIIbITA JPYIHX;

— HEO0OXOIUMOCTHIO B (POPMUPOBAHMH HOBBIX 3HAHUI, B TOM 4ucie (OpMyIUpOBAThH
UJIeH, TIOHATHUS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHCIIE PaHEe HE U3BECTHBIX,
0CO3HaBaTh JePHUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHMPOBATH CBOE
pas3BuTue;

— CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYaLMIO KaK BbI30B, TPEOYIOMINIA KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHUS
U eicTBUs, (OPMYJIMPOBATH U OLIEHWBATH PUCKH U MOCIIEACTBUS, (OPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yabTaThl OCBOCHHS IPOrpaMMbl y4eOHOTo Kypca «AnreGpay»
XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCAIBbHBIMU HO3HABAMENbHbIMU IEHCTBUAMU,
YHUBEPCATIbHBIMU KOMMYHUKAMUGHBIMY TEUCTBUSMHI U YHUBEPCATIbHBIMU
pezynAmueHbiMU NEACTBUAMH.

1) VYHuBepcanbHbIC nO3HasamenbHyle NEHCTBUA 00ecTieunBaOT (pOpMUpOBaHHE
0a30BbIX KOTHUTUBHBIX IPOIIECCOB 00yYaONINXCs (OCBOCHHE METOOB O3HAHUS

OKpY KaroIlero Mupa; NpUMEHEHHUE JIOTHYECKUX, UCCIIEIOBATEIbCKUX OllEpalui, yMEHUN
pabotath ¢ UHpOpMaLIHUEH).

Ba3zoBble 1oruyeckue geiicTBus:

— BBIABIIATH U XapaKTEPH30BATh CYNICCTBEHHBIE MMPU3HAKN MaTEMAaTHIECKUX OOBEKTOB,
HOHATHH, OTHOLIECHUN MEX Y HOHATHAMM; (HOPMYIUPOBATh ONPEAEIECHUS OHATHIH;
yCTaHaBJIMBATh CYIIECTBEHHBIHN MPU3HAK KJIaCCU(UKALIUU, OCHOBAHUS JUIsl 0000LIeHNs U
CpaBHEHMsI, KpUTEPUH IPOBOUMOI0 aHAJIN3a;

— BOCIIPUHUMATh, (POPMYIMPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIIbHBIE U
OTpHLIATENIbHBIC, €IMHIUYHbIC, YACTHBIE U O0ILUE; YCIOBHbIC;

— BBIABIIATh MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS B
(axTax, TaHHBIX, HAOMIONEHUIX U YTBEPKICHHSX; TpeAiaraTh KpUTEPUH JUIs BHIIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUNIL;

— JIeNaTh BBIBOJBI C UCTIOIH30BAHUEM 3aKOHOB JIOTHUKH, TETYKTHBHBIX U HHIYKTUBHBIX
YMO3aK/II0YEeHNH, YMO3aKIIIOUEHHUH 10 aHaJIOTHH;

— pa30upaTh T0Ka3aTEeIbCTBA MATEMATHUECKUX YTBEPKICHHUH (TIPSIMBIC U OT
MPOTUBHOTO), TIPOBOJAUTH CAMOCTOSITENILHO HECTIOKHBIE JOKA3aTEIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BEICTPAUBATH apIyMEHTALUIO, IPUBOAUTE IPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

— BBIOMpATH CII0COO peleHns yueOHO 3a1aun (CpaBHUBATh HECKOJIBKO BApHMAaHTOB
peleHus, BEIOUpaTh Hanbosiee NOAXOAAIIMN ¢ YIETOM CaMOCTOSATENIBHO BbIAETIEHHBIX
KPUTEPHEB).



ba3oBble nccienoBarelbCcKue AeiicTBHS:

— HCHOJB30BaTh BOMPOCH! KaK HCCIIEI0BATEIbCKII HHCTPYMEHT TIO3HAHHUS,
(dbopMyIHpOBaTh BONPOCHI, GUKCUPYIOIINE TPOTHBOPEIHE, TPOOIIEMY, CAMOCTOSTEIIEHO
yCTaHABIIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATEH CBOIO
MTO3MIIHIO, MHEHUE;

— TIPOBOAMTH 10 CAMOCTOSATEIHHO COCTABIICHHOMY TUIAHY HECJIOKHBIM SKCIIEPHUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHNE TT0 YCTAHOBIECHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00BEKTa,
3aBUCUMOCTE 00BEKTOB MEXKTY COOOi;

— CaMOCTOSTENBHO (POPMYITHPOBATH 0OOOIIICHHUS U BBIBOBI IO pe3yIbTaTaM
MPOBEIEHHOTO HAOJIOICHHUS, UCCIIC0BAHMS, OIICHUBATh JJOCTOBEPHOCTD IMOTYyYEHHBIX
pe3yNbTaTOB, BEIBOJIOB U O0OOIICHHUI;

— MPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIlECcca, a TAKXKE BBIBUTATH
MPEJIMONIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBHUSX.

Paborta ¢ unopmanmeii:

— BBISBJIATH HEJIOCTATOYHOCTh U U30BITOYHOCTh MHPOPMAITIH, TaHHBIX, HEOOXOIUMBIX
JUTS pEIICHUS 33]1a9H;

— BBIOMpATh, AaHATTM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATH HHPOPMAITHIO
Pa3IUYHBIX BUJOB B (DOPM MPEICTABICHHS;

— BbIOMpaTh opMYy IpecTaBiIeHHs] HHPOPMALMK U WILTIOCTPUPOBATH pellaeMble
3aJlayu CXeMaMHu, JuarpaMMaMi, HHOU TpaduKoi U UX KOMOWHAIUSIMH,

— OIICHMBATh HAIEKHOCTh HH(OPMAITUHU IO KPUTEPHUSM, NMPEIIOKEHHBIM YUUTEIEM WA
c(hopMyJIMPOBAaHHBIM CAMOCTOSITEIBHO.

2) VuuBepcaibHble KOMMYHUKAMUEHble IEHCTBUS 00ECIICUNBaIOT
c(hOpPMHUPOBAHHOCTH COITUATBHBIX HABBIKOB 00YUYaIOITHXCS.
Obuenue:
— BOCHPHUHUMATH U POPMYITUPOBATE CYXKICHHSI B COOTBETCTBUHU C YCIOBHSIMH U LEIISIMH
OOIICHMSI; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS B YCTHBIX U
MUCHMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS 10 X0y PEIICHUS 3a/1a9i, KOMMEHTHPOBATh
MIOJTyYEHHBINA Pe3yJIbTaT;
— B X0JIe 00CYXKJICHHS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
npo0JIeMBbI, pelaeMoii 3a1a4n, BRICKa3bIBaTh UIICH, HAIICTICHHBIC HA ITOMCK PEIICHHS,
COITOCTABJISITh CBOM CYXKICHUS C CYXKICHUSMU JIPYTHX YYaCTHHUKOB JTUAJIOTa,
OoOHapy>KUBaTh pa3IMIMe U CXOJICTBO MO3HIINI; B KOPPEKTHOU opme popMyTupoBaTh
pa3HOTJIacHsl, CBOM BO3PAKCHUS;
— TMPENCTaBIATh Pe3yNbTaThl PEIICHUS 33/]a4H, SKCIIEPUMEHTA, UCCIICOBAHNUS,
MPOEKTA; CAMOCTOSTENLHO BBIOUPATh (hOpMAT BBICTYIUICHHUS C YUETOM 33124
MPE3CHTAINH U OCOOCHHOCTEH ayANTOPHH.
Compyonuuecmeo:
— TOHHMMATH U UCTIOJH30BaTh MPEUMYIIECTBA KOMAH/IHON ¥ HHIUBUAYaTHbHONU PabOTHI
IIPH PEIICHUU YU4eOHBIX MaTeMaTHYECKHX 3a7a9;
— TPUHUMATH 1IEJTb COBMECTHOM JCSITETLHOCTH, TUIAHUPOBATH OPTaHH3AIHIO
COBMECTHOH pa0OThI, pacTpe/IeNIATh BUILI padOT, TOTOBApHUBATHCS, 00CYKIATh MPOIIECC
U pe3yJIbTaT padoThl; 000011aTh MHEHHUS HECKOIBKUX JTFOJICH;
— yYacTBOBaTh B I'PYIIIOBEIX opMax paboTsl (00CykaeHHS, 0OMEH MHCHUSIMH,
MO3TOBBIE IITYPMBI | JIp.);
— BBINOJIHATH CBOIO YacTh pabOThI U KOOPAUHUPOBATH CBOM JCHCTBUS C IPYTUMHU
YJIeHaMHU KOMAaH/IbI;



— OLEHHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT 1O KPUTEPHUSIM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

3) YHuBepcalbHBIC pezynamugenble NCUCTBUS 00ecrIeunBaoT (POPMUPOBAHNE
CMBICJIOBBIX YCTAaHOBOK U )KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopaanuzayus:

CaMOCTOSITEJILHO COCTABJIATH ILJIaH, aJITOPUTM PELEHUS 3a7a4uu (WU €ro 4acTh),
BbIOMpATH CIIOCOO PELICHHs C Y4ETOM UMEIOIINXCS PECypCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yuETOM
HOBOH MH(OpMaIHH.

Camoxkoumpons:

— BIJIaJETh crioco0aMM caMOINIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3ysbTaTa peleHHs
MaTeMaTUYECKOH 3a7auu;

— MpPEeIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH [P PELICHNN 33]]a4H, BHOCUTD
KOPPEKTUBHI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OMINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

— OILICHUBATh COOTBETCTBUE PE3YJIbTaTa JEATEIHOCTH ITOCTABICHHOM LIETHN U
YCIIOBUSIM, OOBSICHITH PUYMHBI TOCTHXKEHUS WIN HEAOCTHXKEHUS eI, HAaXOIUTh
OLIMOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIBTATbBI
OcBoenune yueOHOTo Kypca «Anredpay» 7 Kiacc T0JKHO 00ecreunBaTh
JTOCTHKEHHE CIEAYIOUINX MPEeIMETHBIX 00pa30BaTeIbHbIX Pe3yIbTaTOB:

PannonaJjibHbIE YHCIIA.

[ToHrMaTh OCOOEHHOCTH AECATUYHONW CUCTEMbI CUUCIICHUS;

Brnaners moHATHAME, CBSI3aHHBIMH C JIETMMOCTBIO HATYPaJIbHBIX YHCET,;

Bripaxath uyncia B 9KBUBAICHTHBIX (hopMax, BbIOMpas Hanbo1ee NOIXOAAIIYIO B
3aBHCUMOCTH OT KOHKPETHOM CUTYaIlNH;

CpaBHHBATH M YIOPSIIOYMBATH PAIIMOHATIHLHBIE YUCIIA;

BEINIONMHATE BBIYUCICHHS € PallIOHAIBHBIMU YHCIIAMH, COYETasl YCTHBIC U TMCbMEHHbBIE
pUEMBI BEIYUCIICHHN, IPUMEHSThH KaIbKYJISITOD;

Hcnonb30BaTh MOHATHS U YMEHUS, CBA3aHHBIE C MPONOPLIHUOHAIFHOCTHIO BEJINYNH,
IPOLIEHTAMH B XOJI¢ PEIICHNS MAaTEMAaTHUECKHX 3a/1a4 ¥ 337a4 U3 CMEXKHBIX IIPEIMETOB,
BBITIOJTHATH HECJIOXKHBIE TPAKTHYECKHE PACUETHI.

AuredpanyecKne BbIPaKeHHUs

Hcnonp3oBate anredGpandyeckyto TEpPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B
IpoLecce OCBOEHHsI yueOHOr0 MaTepHaa.

HaXOHI/ITB 3Ha4YCHUA 6yKBeHHbIX Bblpa)i(eHI/Iﬁ IIpU 3aJaHHbIX 3HAYCHUAX ICPCMCHHBIX.

BrimonaaTs HpeO6pa3OBaHI/I$I IEJIOTO BBIPAKCHUA B MHOT'OYJICH TPUBCACHHUEM
N0JIOOHBIX CIaraéMbIX, paCKpbITUEM CKOOOK.

Brmmomaare YMHOKCHHUEC OJHOYJICHA HA MHOT'OYJICH 1 MHOT'OYJICHA HA MHOTI'OYJICH,
IPUMEHATH (HOPMYIIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa310K€HNE MHOTOWIEHOB HA MHOXKUTEIIN C TIOMOIIBIO
BBIHECEHMSI 32 CKOOKH OOIIEr0 MHOXHTEINSI, TPYNITUPOBKHU CJIaraeMbIX, IPUMEHEHUS
(bopMy1 COKPAIIEHHOTO YMHOKEHUS.

[TpumensTH IpeoOpa3oBaHus MHOTOYJICHOB JJIs pEIIeHHs] pa3IMYHbIX 3aja4 U3
MaTEMaTUKH, CMEKHBIX IIPEMETOB, U3 PEAJILHON NTPAKTUKH.



Hcnonp30BaTh CBOWCTBA CTEMEHEN C HATYpalbHBIMU ITOKA3aTeNIMU JIJIsl TPpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHus.

Pemrate nuHENHbBIE YpaBHEHH C OJHOW IIEPEMEHHOM, IPUMEHSS IIpaBuia Iepexoaa OT
HCXOJTHOTO YPaBHEHUS K PAaBHOCWIBHOMY eMy. IIpoBepsATh, SBIIAETCS JIN YUCIIO KOPHEM
YPaBHEHHUS.

[TpumensTh rpaduyeckue METO/Ibl IPU PELIEHUHN JIMHEHHBIX YPaBHEHUN U X CUCTEM.

[TonOupate npuMepsl nap YUCce, ABISAIOIINXCSA PELIEHUEM JINHEHHOTO ypaBHEHUS
¢ 1ByMms nepeMeHHbIMU. CTpOUTh B KOOPAMHATHOH MJIOCKOCTH IpaduK JIMHEHHOTO
YPaBHEHHMS C ABYMsI IEPEMEHHBIMU; TOJIb3YACh TPaQUKOM, IPUBOJUTH IPUMEPHI
pELICHUs YpPaBHEHMUS.

Pemiats cucTeMsl ABYX JTUHEHHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU, B TOM YHUCIIE
rpaduUecKu.

CocTaBndTh 1 pelaTh JIMHEHHOE ypaBHEHNE WIH CUCTEMY JIMHEWHBIX ypaBHEHUN

10 YCJIOBHIO 33/1a4, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33]1a4u
MOJIyYEHHBIH pe3yibTart.

Koopannartel u rpadpuku. ®yHkuumn

N300pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 33/ IaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, HHTEPBAJIbI; 3@ IUCHIBATh YNCIOBBIE IIPOMEKYTKU Ha
areOpanyeckoM si3bIKe.

OtmeudaTs B KOOPAMHATHOM INIOCKOCTH TOUYKH IO 3alaHHBIM KO OpJUHATaM;
cTpouTh Tpaduku TMHEHHBIX QyHKIMA. CTpouts rpaduk ¢pynkuuu y= I xI.

OnwuceIBaTh ¢ TOMOIIBIO (QYHKIUI U3BECTHBIE 3aBUCUMOCTH MEXK/y BETMUUHAMU:
CKOpPOCTb, BPEMs1, PACCTOSIHUE; 1I€HA, KOJINYECTBO, CTOUMOCTD; IPOU3BOIUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.
HaxoauTs 3HaueHne QyHKIMK 1O 3HAYECHUIO €€ apryMeHTa.

[Tonumars rpaduueckuii cnocod npeacTaBIeHUs U aHaIU3a
uH(GOpPMaIMU; U3BIIEKATh U UHTEPIPETUPOBATh UH(DOPMALIHIO U3 TPAPUKOB peaTbHbIX
IIPOLIECCOB U 3aBUCUMOCTEM.

OnucareabHasl CTATHCTHKA.
Hcnonb3oBate mpocTeiiimme crnocoOb! MPeICTaBICHUS U aHATN3a CTATHCTUYECKUX
JAHHBIX.



I1. Coaep:xanue yueOHOTO npeamera

1.Beipakenus. ToxnecrBa. YpaBHeHusl.

YucnoBble BRIpaXXEHUS U BBIpaXXEHUs ¢ epeMeHHbIMU. [IpocTeiinme npeoOpa3oBaHus
BBIPQXEHUI. Y paBHEHHE C OJTHUM HEU3BECTHBIM U €TI0 KOPEHb, JINHEHHOE ypaBHEHUE. Penienne
3a1a4 METoIoM ypaBHeHuH. CpenHee apudmerndeckoe, pasmMax 1 Moja. Meanana Kak
CTaTUCTUYECKAs XapaKTEPUCTUKA.

L]envy — cucTeMaTU3UpPOBATh U OOOOITUTE CBEJICHHUS O IPEOOPA30BAHNN BRIPAKCHHUHN U pEIICHUN
YPaBHEHHI C OJJHUM HEH3BECTHBIM, TIOJTYYCHHBIC YUAITUMHKCS B KypCe MaTeMaTUKH 5,6 KJIaCCOB.

3name Kakue 4nciia SBISIIOTCS OCJIbIMU, I[pO6HbIMI/I, palOHAJIbHBIMH, IMMOJIOKUTCIIbHBIMU,
OTpULATCIIBHBIMU U OP.; CBOMCTBA HeﬁCTBHﬁ Haa YruCJIaMU; 3HATh U IOHUMATh TCPMHUHBI
«YHUCIIOBOE BBIPAKCHHEY, «BBIPAKEHHE C TIEPEMEHHBIMIY, «3HAYCHUE BBIPAKEHUS», TOXKICCTBO,
«TOXIECTBEHHBIC MTPE0OPa30BAHUNY; «CPEAHEE APU(DMETUICCKOLY, «Pa3Max», «MOIay,
«MCIMaHa KaK CTATUCTUYCCKAA XapaKTCPHUCTHUKAY

Ymems ocymiecTBIsITh B OyKBEHHBIX BBIPAKEHHUSIX YHCIOBBIE TIOJICTAHOBKH U BBITIONHSTh
COOTBETCTBYIOIIIME BBIYUCIICHHSI; CPABHUBATH 3HAYCHHsI OyKBEHHBIX BBIPAXKEHHM MPH 3aJaHHBIX
3HAYEHHUAX BXOAIINX B HUX MIEPEMEHHBIX; IPUMEHATh CBOMCTBA IEUCTBUI HAJl YACIAMU IIPU
HaxO0KJICHUU 3HAYEHUW YHCIIOBBIX BBIPAKEHUM.

2. DyHKUIMH.

Oyukuus, obnacts onpenenenus Gpynkuuu, Crocoos! 3ananust pynkmuu. ['paduk GyHkumu.
Oynkuus y=kx+b u e€ rpadpuk. Oynkus y=kx u e€ rpaduxk.

L]ens — TO3HAKOMUTH YYAIIUXCSl C OCHOBHBIMU (DYHKIIMOHAJIBHBIMU MOHSITUAMH U C TpaduKaMu
¢ynxmit y=kx+b, y=kx.

3nams onpenenenust GyHKIUU, 00JIacTU omnpeseneHus GyHKIUU, 00JIaCTH 3HAYSHUM, YTO TaKoe
apryMeHT, Kakasi IepeMeHHasi Ha3bIBAE€TCs 3aBUCUMOM, KaKasi HE3aBUCUMOM; TOHUMATh, YTO
q)yHKI_II/IH — 3TO MaTE€MaTU4YCCKasd MOACJb, ITIO3BOJIAIOIIAsA OIIMChIBATh U I/13y‘-IaTB pa3H006pa3HHe
3aBHCUMOCTH MEX/1y peasIbHbIMU BEIMYMHAMH, YTO KOHKPETHBIE TUIBI PYHKUIUH (TIpsiMast U
oOpaTHast MPOMOPIMOHATEHOCTH, JTMHEHHAS) OMMHUCHIBAIOT OOJIBIIIOE Pa3HOOOpa3He peaTbHBIX
3aBUCHMOCTEH.

Ymemwb nipaBUIIBHO yNOTPEONATh (YHKIMOHATBHYIO TEPMUHOJIOTHIO (3HAUCHHUE (YHKIIHH,
apryMeHT, rpaduk (QyHKIUH, 00JIaCTh ONpeAeIeHue, 00JIacTh 3HAUYCHUH ), TOHUMATh €€ B TEKCTE,
B pe4M yuuTens, B (opMyIupoBKe 331a4; HAXOJUTh 3HAaUeHUS PYHKLUH, 3aJaHHbIX (POPMYJIOH,
tabauiel, rpagukom; pemats 0OpaTHYIO 3a7a4y; CTPOUTh T'papUKH TUHEHHON (HyHKIINH,
psSMOi U 0OpaTHOM MPOMOPIIUOHAIBHOCTH; HHTEPIIPETUPOBATH B HECIOXKHBIX CITydasx rpaduKu
peabHBIX 3aBUCUMOCTEH MEX/1y BETUUMHAMM, OTBEYAsl HAa MIOCTABJICHHBIE BOIPOCHI

3. CteneHb ¢ HATYPAJBHBIM NOKa3aTeJIeM

Crenenb ¢ HaTypaJbHBIM NOKa3aTesneM U e€ cBoiictBa. OnHouwneH. OyHkuuu y=x2 , y=x3 , U ux
rpadukH.

Ueﬂb - BLIpaGOTaTB YMCHHUC BBITIOJIHATH JIENCTBUS HAJ CTEIICHSIMU C HaTypaJlbHbIMHU
IIOKa3aTCIsIMU.



3nams olnpenielIeHNe CTENEHH, OHOWIEHA, MHOTOWIEHA; CBOMCTBA CTENIEHH C HATYpaJIbHBIM
nokasaresneM, CBOMCTBa (PpyHKIm y=x2 , y=x3 .

Ymems HaxonuTh 3HaueHUs QPyHKUIUHN, 3aJaHHBIX OpMYyJI0i, Tabmaulel, rpadukoM; pemarsb
oOpaTHyto 3a/1auy; CTpouTh rpaduku GyHKIHMN y=X2 , y=X3 ; BBIMOJIHATH JEHCTBUS CO
CTENEHSIMH C HATYpaJIbHBIM MOKa3aTesieM; IPeoOpa3oBhIBaTh BHIPAXKEHUS, COJEPKAIINE CTEICHH
C HaTypaJbHBIM [TOKa3aTeIeM; MPUBOAUTH OJTHOYJICH K CTAHJAPTHOMY BHITY.

4. MHOT04JI€HbI

MHoroueH. CJ'IO}KGHI/IG, BBIYUTAHUEC U YMHOXCHHNE MHOTOYJICHOB. Paznoxenue MHOTOUJIEHA Ha
MHOXXUTCIIN.

ueﬂb — BBIpaGOTaTB YMCHUCEC BBITIOJHATH CJIOKCHUEC, BBIYUTAHUC, YMHOXCHUC MHOT'OYJICHOB U
PA3JI0KCHUC MHOTOWICHOB Ha MHOKHUTCIIH.

3nams omnpenieieHre MHOTOUJIEHA, TOHUMATh (OPMYIUPOBKY 3aJaHUI: «yPOCTUTH
BBIPAXKEHHUEY, «PA3JI0KUTh HA MHOKUTEIIH.

Ymems npuBOAUTE MHOTOWIEH K CTAHAAPTHOMY BUAY, BBIIIOJHATH JAEUCTBUS C OJHOWICHOM U
MHOTOYJICHOM; BBITIOJHSATH Pa3i0’KeHHE MHOTOUYICHA BEIHECEHHEM OOIIET0 MHOKHUTEIIS 32
CKOOKM; YMHOXaTh MHOTOWIEH Ha MHOTOWIEH, PACKJIabIBaTh MHOTOWIECH Ha MHOXKHUTEIIN
CIoco0OM TPYIIUPOBKH, JOKA3bIBATh TOXK/IECTBA.

5. ®opmyJibl COKPAIIEHHOTO YMHOKEHU S

@opmynet ()2,()(),[())]2222222a+tb=at+tab+ba-ba=b=a-batbapab+b.
[Mpumenenne hopmMys COKpaIEHHOTO YMHOKEHHUS K PA3TI0KEHUIO HA MHOKUTEIIH.

L]env — BeIpabOTaTh YMEHHE IPUMEHATH B HECIOKHBIX CIIy4asix (POPMYJIbI COKPAIIEHHOTO
YMHOKEHUS 17151 peoOpa30oBaHus 1eNbIX BIPAXXKEHUH B MHOTOWIEHBI U JJIS PAa3JI0KEHUS
MHOTOYJICHOB Ha MHOKUTEIIH.

3namo HOpMyIIBI COKpPAIIEHHOTO YMHOKEHHS: KBAJIPaTOB CYMMBI M Pa3HOCTH JIBYX BBIPAKCHH;
pa3auyHbIe CIOCOOBI Pa3I0kKEHUsI MHOTOWIEHOB HA MHOXKHUTEIH.

Ymemo untath POpMyIIBl COKPAIIEHHOTO YMHOKEHHSI, BBIMOIHATh IPeo0pa3oBaHue
BBIp)XEHUI prUMeHeHHeM (POpMYJT COKPALIEHHOTO YMHOXKEHUS: KBaJpaTa CyMMbI U Pa3HOCTH
JIByX BBIp@XEHHE, YMHOXEHHS Pa3HOCTH JIBYX BBIPAKEHUI HA UX CYMMY; BBIIIOJIHATH
pa30XKeHNe Pa3HOCTH KBAJAPATOB JIBYX BBIPAKEHUI HA MHOXKUTENH; IPUMEHATh Pa3INYHbIE
CHOCOOBI PA3NI0KEHHsI MHOTOWIEHOB Ha MHOXKHTENN; IPe0Opa30BhIBATh LENIbIe BHIPAXKECHUS;
IPUMEHATH [IPE00Pa30BaHNE LENIBIX BHIPAKEHUH NPU PELICHUH 3a/1ad.

6. CucreMbl JIMHEHHBIX YPABHEHU I

Cucrema ypaBHCHI/Iﬁ C ABYyMA NICPCMCHHBIMU. Pemenue cucrem ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C
ABYMs ICPEMCHHBIMH. Pemenue 3aJa4 ME€TOJA0M COCTaBJICHHA CUCTEM ypaBHeHHﬁ..

L]ens — TO3HAKOMUTH YYAIIUXCS CO CIIOCOOAMHU PEIIEHUsI CUCTEM JIMHEHHBIX YpaBHEHUH C ABYMS
NEepPEeMEHHBIMH, BEIPA00OTAaTh YMEHHE PelllaTh CUCTEMbI YPaBHEHUI U IPMEHSITh UX MPU PELICHUH
TEKCTOBBIX 3a7au.

3nams, 4TO TAKOE JINHEHHOE YpaBHEHUE C IBYMs [IEPEMEHHBIMH, CUCTEMA YPaBHEHHM, 3HATh
pa3MYHbIE CTIOCOOBI PEIICHUs CUCTEM YPaBHEHHI C IByMsI IEPEMEHHBIMU: CTIOCO0



MOJICTAHOBKH, CTIOCOO CJIOKEHHUS; IOHUMAaTh, YTO ypPaBHEHUE — ITO MATEMaTUYECKUI anmapar
pelIeHus pa3Ho00pa3HBIX 3a/1a4 U3 MATEeMAaTHUKH, CMEXKHBIX 00JIaCTel 3HAHHIA, TPAKTHKH.

Ymems nipaBuIbHO yNOTPEOISTh TEPMUHBI: «ypPaBHEHHE C ABYMS IEPEMEHHBIMI», KCUCTEMAY;
MOHUMATh UX B TEKCTE, B peUYH YUHUTENSl, IOHUMATh GOPMYIUPOBKY 33[]a4l «PELUIUTh CUCTEMY
YpaBHEHUH C ABYMS MIEPEMEHHBIMI; CTPOUTH HEKOTOPbIE IrpaQUKU YpaBHEHUS C IByMS
MEPEMEHHBIMH; pelIaTh CUCTEMbl YPaBHEHUH C IBYMS IEPEMEHHBIMH Pa3IMUYHBIMH CTIOCOOAMHU.

7. IloBTopenune. KontponpHas pabota. 3akperyieHne 3HaHU, yMEHUI U HABBIKOB, ITOJTy4YE€HHBIX
Ha YpOKax Mo JaHHBIM TeMaM (Kypc anreOpsl 7 Kin)



III. TemaTn4yeckoe NJIAHUPOBAHHE

Pa3gen

Kou-
BO
4acoB

XapakTepucTHKa OCHOBHBIX BH/10B
y4eOHOi1 1esiTeJIbHOCTH 00y4aloIMnXCcst

Kox-Bo
KOHTPOJIbHBIX
pador

IHoBTOpEHue

3yq

Hay4unTbcst pUMEHATh Ha IPAKTHUKE BECh
TEOPETUYECKUI MaTepHuall, U3y4YEHHBIN B
Kypce MaTeMaTuka 6 kjiacca

Beipakenus,
TOK/JAECTBA,
YPaBHEHUs
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HaxonuTth 3Ha4eHUS YKMCIIOBBIX BBIPAXKECHUN,
a TaKoKe BBIPAKEHUH C IEPEMEHHBIMU TIPU
YKa3aHHBIX 3HAYCHUSX IIEPEMEHHBIX.
Hcnonb30BaTh 3HaKK >, YUTATH U COCTABIIATh
JIBOMHBIE HEPABEHCTBA. BBIMOIHATH
npocreinme npeoOpa3oBaHusl BbIPAXKEHUII:
IIPUBOJUTH MOJOOHBIE CIaraeMsle,
pacKpbIBaTh CKOOKH B CyMME WJIM Pa3HOCTH
BbIpakeHuil. Pemare ypaBHeHus Buia ax = b
IIPY PA3JIUYHBIX 3HAUEHMSX a U b, a Takxke
HECJIOKHBIC YPABHEHUS, CBOJSIIMAECS K HUM.
Hcnonp30Bath annapar ypaBHEHUH 1
pelIeHus TEKCTOBBIX 3a/ad4,
MHTEPIIPETUPOBATh pe3ynbTar. Mcnons3oBaTsh
IIPOCTEUIIINE CTATUCTUYECKHE
XapaKTEPUCTUKHU (CpeaHee apu(pMeTHIECKOE,
pa3Max, Moja, MeiMaHa) AJIs aHaJIn3a psaa
JAHHBIX B HECJIOXKHBIX CUTYaLUsIX

DOyHKUUH

11ua

Boraucnsarte 3HaueHus PyHKINH, 3aJaHHOM
(dbopMyII0H, COCTaBIATH TAOIUIBI 3HAUCHU I
¢ynkuuu. Ilo rpaduky GyHKINN HAXOIUTH
3HaYeHHe (PYHKIIMU 10 U3BECTHOMY
3HAYEHUIO apTyMEHTa U pemaTh 0OpaTHYIO
3amauy. CTpouTh rpauku MpsMoun
MPOTIOPIMOHATIFHOCTH U JINHEHHOHN (pyHKINH,
OTHCHIBATh CBOWCTBA ATUX (YHKITHIA.
[Tornmartk, Kak BIUseT 3HaK kodpdunmenTa k
Ha PacIoyIoKeHNEe B KOOPAMHATHOM
TIoCKoCTH rpaduka pyHkmmu y = kx, rae k #
0, Kak 3aBUCHUT OT 3HaUeHUl k u b B3aumHoe
pacronoxxenue rpadukoB IByX (QyHKIMN
Buaa y = kx + b. UutepnpetupoBath rpapuku
peabHBIX 3aBUCUMOCTEH, OMMCHIBAEMBIX
dbopmynamu Bugay =kx, rae k #0 my =kx +
b

CreneHns ¢
HATYPaJIbHbI
M
nokasartejieM

11a

BbruncnaTe 3HaueHus BhIpaXXKeHUH BUAa an,
r7ie a — MPOU3BOJILHOE YUCIIO, N —
HaTypaJbHOE YUCIIO, YCTHO U MMCbMEHHO, a
TaK)Ke€ C MOMOILBIO KAJIbKYJISTOpA.
dopMyIupoBaTh, 3aMUCHIBATH B
CHUMBOJIMYECKOH (hopMe 1 000CHOBHIBATH
CBOMCTBA CTENEHHU C HaTypaJlbHbIM




nokaszareisieM. [ I[puMeHsTh CBOMCTBA CTENIEHU
JUI TIpeoOpa30BaHUs BbIPAKEHUH.
BhINONMTHATE YMHOKEHHE OTHOWICHOB U
BO3BEJICHUE OJJTHOUWICHOB B cTeneHb. CTPOUTH
rpaduku QyHkuuil y = x2 nu'y = x3 . Pemats
rpadudecku ypaBHeHHs X 2 = kx + b, x3 = kx
+ b, rae k m b — HekoTopkIe YKca.

Muoro4en
bl

174

3anuchIBaTh MHOTOWIEH B CTAaHAAPTHOM
BHJIE, OTIPEJICIATh CTENIEHh MHOTOUWICHA.
BbINOMHATE ClI0KEHNE U BRIYUTAHHE
MHOT'O4YJICHOB, YMHOXEHHUE OJIHOWJICHA Ha
MHOTOYJIEH ¥ MHOTOWJIEHa HA MHOTOYJICH.
BrinonHsaTe pasznoxeHne MHOTO WICHOB Ha
MHO>KUTEJH, UCTIOJIb3YS BEIHECEHUE
MHOXHTEJS 32 CKOOKH U CIIOCO0
rpynnupoBkU. [IpumMeHsTh AeicTBUS C
MHOTO4YJICHaMH TIPU PELICHUU
pa3zHo00pa3HbIX 33/1a4, B YACTHOCTH MpU
pEIIeHUH TEKCTOBBIX 3a/1a4 € MTOMOILbIO
ypaBHEHUH

Dopmy.ibl
COKPAIIEHHO
ro
YMHOKEHUS

194

Jloka3bIBaTh CIPaBEINIUBOCTE (OPMYIT
COKpalIEHHOTO YMHOXCHMSI, IPUMEHSTh UX B
IIpeoOpa30BaHUAX 1IEJbIX BEIPAXKEHHUH B
MHOTOYJIEHBI, a TAKIKE IS PA3JIOKECHUS
MHOT'OWIEHOB Ha MHOKUTENH. Mcnonb30BaTh
pas3nn4Hble peoOpa3oBaHus LENIbIX
BBIPQ)KCHUH IPU PELICHUN YPABHEHMUI,
JIOKa3aTeNIbCTBE TOKIECTB, B 3a/1a4ax Ha
JEIMMOCTb, B BBIYUCIICHUM 3HAYEHUHN
HEKOTOPBIX BBIPAXKCHUN C IOMOIIIBIO
KaJIbKYJIATOPA

CucreMbl
JHHEHHBIX
YPaBHeHUil

16u

Onpenenars, ABISETCS JIU IIapa YUCer
pelIeHrneM JaHHOTO YPaBHEHUS C IByMs
nepeMeHHbIMU. HaxonuTs myTéM nepedopa
LeJIble PeLIeHMs] IUHEHHOIO ypaBHEHNUS €
IBYMs iepeMeHHbIMU. CTpOUTh rpaduk
ypaBHeHus ax + by =c, rnea# 0w b # 0.
Pemate rpadguueckum crocobom CUCTEMBbI
JIMHENHBIX YPaBHEHUN C JBYyMS
nepeMeHHbIMU. [IpuMensTs crocod
MIOJICTAHOBKH U CIIOCOO CJIOKEHUS MTPU
PELIEHNUN CUCTEM JIMHEWHBIX YPAaBHEHUH C
IBYMsI IEpEMEHHBIMU. PeraTs TeKCTOBbIE
3aJla4M, UCIIOJIb3Ys B KAYECTBE
anredpanvecKkoi MoJIeIN CUCTEMY
ypaBHeHHH. IHTEpIIpeTHpOBaTh pE3yJIbTar,
MIOJTYYEHHBIH [IPU PELIEHUH CUCTEMBbI

IloBTOpEHME

9y

HayuuTbcst IpUMEHATH HA IPAKTUKE BECh
TEOPETUYECKUI MaTepHall, N3yYEHHBIN B
Kypce anredpsl 7 kiiacca

Hroro:

1024

9 k/p
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