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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBASIETCA OJHUM M3 OINOPHBIX KYPCOB OCHOBHOTO OOIIETo
o0Opa3oBaHusA: OHA 00ECHEUMBAECT M3YyYEHUE NIPYTUX JIUCLUILUINH, KaK €CTECTBEHHO-
HAy4yHOro, TaK M TyMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJIOKEHUsT 00pa30BaHMsI U B MOBCEIHEBHOW >XKM3HU. Pa3Butue y oOydaromuxcs
HAyYHBIX TPEACTABICHUM O TIPOUCXOXKICHUH U CYINIHOCTH alreOpandecKux
abcTpakiuii, crioco0e OTpaxeHUs: MaTEMAaTUYECKON HAYKOW SIBICHUN U MPOLECCOB B
MIPUPOJIC U OOIIECTBE, POJIM MATEMATUUECKOTO MOJICTUPOBAHUS B HAYYHOM MMO3HAHUU
U B MPAKTHKE CIOCOOCTBYET (hOPMHPOBAHHMIO HAYYHOTO MHPOBO33PCHHS U KayeCTB
MBIIIIJICHUSI, HEOOXOJAMMBIX ISl afalTalii B COBPEMEHHOM IHM(PPOBOM OOIIECTBE.
N3yuenne anreOpsl oOecrnieyrBaeT pa3BUTHE YMEHHS HaOMIOJaTh, CpPaBHUBATH,
HaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBUS W BBIBOJBI, (POPMYyIHPOBATH
yTBepxkAcHusA. OCBOeHHE Kypca anreOpbl oOecreyrMBaeT pPa3BUTHE JIOTMYECKOTO
MBIIIJICHUST OOYYarONIUXCsS: OHHM HCIIOJB3YIOT JICAYKTUBHBIE W HWHIYKTUBHBIC
paccyxjaeHusi, oOOOIeHHEe W KOHKpeTHU3aluio, abCTparupoBaHUE W aHAJOTHIO.
OG6yuenune anrebOpe TMpearoyiaraeT 3HAYUTEIbHBIH OOBEM  CaMOCTOSTEIBLHON
NEATeIbHOCTH O0YYaroNIuXCsl, TT0O9TOMY CaMOCTOSATEIIBHOE PEIICHHE 3a/1a4 SIBISETCS
peanuzamueit AesTeIbHOCTHOTO MPUHIIUIA O0YICHUSI.

B crpyktype nmporpamMmmsel yuebHOro Kypca «Anredpa» JJisi OCHOBHOTO OOIIEro
o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJACP)KATEIbHO-METOJAUYECKUE JUHUMU:
«Yucna W BBIUMCICHHSN», «AnreOpanyeckue BBIpaXEHUA», «YPaBHCHHUS W
HepaBeHCTBay», «DyHKIMN». Kaxaas u3 3TUX cojepkaTeIbHO-METOINYECKUX JTUHUM
pa3BUBACTCS HA MPOTSHKCHUHU TPEX JIET U3YUYCHHS Kypca, B3aUMOJICHCTBYS ¢ APYTUMH
ero JuHUAMH. B Xome wu3ydeHHS Yy4eOHOTO Kypca OOyYaromUMCS MPUXOTUTCS
JIOTUYECKHU PacCyXKIaTh, UCIIOJIH30BATh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK. B CBsI3n ¢
3TUM B MpOrpamMmy ydeOHOro Kypca «AnreOpa» BKIIOUEHBI HEKOTOPHIC OCHOBBI
JIOTUKH, TIPEACTaBJIEHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTHYECKOro
oOpa3oBaHHMs ©  CHOCOOCTBYIOIIME  OBJIAJCHUIO  OOYyYarOIUMHUCA  OCHOB
VHUBEPCAIBHOTO MaTEeMaTH4YEeCKOTO s3bika. ConaepkKaTelbHOH U CTPYKTYpPHOU
OCOOCHHOCTBIO YYEeOHOTO Kypca «AnreOpa» SBISETCA €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxxanne mmHMM «Yucna W  BBIUKCICHUS» CIY)KUT OCHOBOM  JIJIst
TANBHEUIIIET0 W3YYEHUSI MATEMAaTHUKH, CIMOCOOCTBYET PA3BUTHUIO Y OOYYAIOIIMXCS
JIOTUYECKOTO MBIIUICHHSI, (DOPMUPOBAHUIO YMEHHUS TOJ30BAThCS aNTOPUTMaMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOIUMBIX /I TOBCEIHEBHOU
KU3HU. Pa3BUTHE TMOHATHA O 4YWCIE HAa YPOBHE OCHOBHOTO OO0IIETO 0Opa3oBaHUS
CBSA3aHO C pAlMOHATHHBIMA W HPPAIMOHAIBHBIMUA YHUCIaMH, (OPMHPOBAHUEM
MPEACTABJICHUN O JICMCTBUTEIILHOM YHUCJIC. 3aBEPIICHUE OCBOCHHS YHUCJIOBOW JIMHUM
OTHECEHO K CpeJlHeEMY 00IIeMy 00pa30BaHHIO.



Copepxanne IByX anreOpanmdecKux JIMHUN — « AreOpandeckue BIPaXXCHUS» U
«YpaBHEHHs] W HEPaBEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Yy OOYUAIOMIMXCS
MaTEeMaTHYECKOTO ammapaTa, HEOOXOIWMOTO /i peIIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEJIMETOB U MPAKTHKO-OPUEHTHUPOBAHHBIX 3a/1a4y. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHMs y4eOHBI MaTepuan TPYNIHUPYETCS BOKPYT paldOHATbHBIX
BbIpaXeHH. AnreOpa JIEeMOHCTpHpPYeT 3HAUYEHHE MAaTEeMaTHKH Kak s3bIKa s
MOCTPOCHUSI MAaTEMaTHIECKUX MOJIENEH, OMMCaHMs MPOIIECCOB U SABICHUN PEaNbHOTO
mupa. B 3amaum o00ydyenuss anreOpe BXOAAT TakXke JalibHEWIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIICHUSI, HEOOXOMMOTO, B YaCTHOCTH, ISl OCBOCHHUS Kypca
uHQOpPMATUKK, W  OBIAJCHHE  HAaBBIKAMH  JCIYKTHBHBIX  PAaCCYXICHUH.
[IpeobpazoBanne CHMBOJBHBIX (OPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxxanne (GyHKIIMOHATHHO-TpAQUISCKOW JTMHUM HAIETICHO Ha TMOJIydYeHHE
00yJaroNIMMUCS 3HAHUN O PYHKIMAX KaK Ba)KHEHIIeH MaTeMaTH4eCKOW MOJENH /st
OMMCaHUSI M WCCIEAOBAaHUS Pa3HOOOPA3HBIX IMPOILECCOB W SIBICHUW B MPHUPOJE U
obmectBe. M3ydueHne matepuanga CiocOOCTBYET Pa3BUTHIO Y OOYYAIOIMIUXCS YMEHUS
UCTIOJBh30BaTh pPA3IMYHBbIC BBIPA3UTEIbHBIC CpPEACTBA S3bIKA MAaTEMATHKH —
CIIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckne, BHOCHT BKIaJ B (OPMUPOBAHUE
NPEICTaBICHUH O POJIM MaTEMATUKU B Pa3BUTHH IUBHIU3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY maHy B 7-9 Kkjaccax wu3ydaercs Y4eOHBbIM Kypc
«Anrebpa», KOTOpPBI BKJIIOYAET CIEIYIOIINE OCHOBHBIE pa3leNbl COACpKaHUS:
«Yucna u  BBIYMCIEHUS», «AJreOpandeckue BbIpaKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHKIUNY.

Ha usyuenue yyeOHoro xypca «Anredpa» orsoaurcsa 306 yacoB: B 7 kiacce —
102 4gaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Heeno), B 9 kinacce —
102 yaca (3 yaca B HeZelIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucaa v BbIYMCICHUS

Hpobu OOBIKHOBEHHBIE W JAECSATHYHBIE, MEPEXOi OT OJHON (OpMbI 3amucH
npobeit k gpyroi. I[loHsiTHe palMOHAJIBHOTO YHCJA, 3alKCh, CpaBHEHHE,
yIOPSAIOYMBAHUE  pallMOHAIBHBIX  uHcel. ApudpMeruueckue  JEUCTBUS  C
palMOHANIBHBIMYA 4HWClIaMu. PellieHue 3agady U3 peajbHOM MPAKTUKUM Ha 4acTH, Ha
JpoOHu.

CreneHb ¢ HaTypalbHBIM IOKa3aTelieM: OIlpejaesieHne, mnpeoOpa3oBaHue
BBIPOKCHUH HAa OCHOBE OMpPEACNICHUS, 3aMUCh OOJbIIKUX 4ucend. [IpoueHTsl, 3amuch
IPOILICHTOB B BHJE APOOM U JpoOU B BUJIE MPOIEHTOB. TpU OCHOBHBIC 3ajayd Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHne  NOPU3HAKOB  JEIMMOCTH,  Pa3l0KEHUE HA  MHOXKHUTEIH
HaTypaJbHbBIX YUCEIL.

PeanbHple  3aBucMMOCTH, B TOM  4YHClIe MpsMmas W oOpaTHas
MPONOPLIMOHATIBHOCTH.

AJire0panyvecKne BbIPasKeHH s

ITepemeHHbIC, YHUCIIOBOE 3HAUYECHUE BBIPAXKEHUA C MEpeMeHHOU. JlomycTuMmble
3Ha4YEeHUs! NepeMeHHbIX. lIpencTaBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B BUJIE
¢dopmynbl. Beruncnenus no dopmynam. [IpeoOpaszoBanue OYKBEHHBIX BBIpaKEHHI,
TOXKJIECTBEHHO  paBHBIE BBIPAXKEHUS, TMpaBuUia MNpeoOpa3oBaHUs CYMM U
IPOU3BEICHHM, MPaBUIIa PACKPBITUS CKOOOK U MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoliCTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowiensl 1 MHorowieHsl. CreneHb MHorouseHa. ClOKE€HHE, BbIYMTAHUE,
YMHOKEHUE MHOTOWJIEHOB. DOpMyIibl COKpAIIEHHOTO YMHOKEHUS: KBaIpaT CYMMBbI U
KBaApar pazHocTu. PopMmysna pa3HOCTU KBaApaTtoB. Pa3inokeHre MHOIOWICHOB Ha
MHOHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPeHb YpaBHEHUS, IMpaBUja MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeiiHOE ypaBHEHME C OJHOW IEPEMEHHOW, YHCIO KOPHEH JIMHEUHOTO
YpaBHEHHUS, PEIICHUE JUHEHHBIX ypaBHeHUN. COCTaBlI€HUE YPABHEHUN MO YCIOBUIO
3a7a4u. Pelienne TeKCTOBBIX 3a7a4 C MMOMOIIBI YPaBHEHUH.

JluneitHOE ypaBHEHHE C JABYMS MEpEeMEHHBIMH U ero rpaduk. Cucrema ABYyX
JIMHEMHBIX YpPaBHEHUM C JBYMs II€pEMEHHBIMH. PelieHue cucreM ypaBHEHUU
criocoOoM mnoJicTaHOBKU. [IpuMepbl penieHrs TEKCTOBBIX 3aj/lad ¢ MOMOIIBIO CUCTEM
YPaBHEHHM.

DyHKIUN



Koopaunara Toukn Ha mpssmMoi. UHCIIOBBIE MPOMEKYTKH. PaccrosiHue mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctemMa koopauHaT, ocu OX m Oy. AGcuucca u opJuHaTa
TOYKM HAa KOOPAMHATHOM IuIocKOoCTH. Ilpumepsl rpadukoB, 3agaHHbIX (OpMyTIaMu.
Urenne rpagukoB peanbHbIX 3aBucuMocTell. [lonstue ¢pynkimu. I'padpuk pyHkuu.
CpoiictBa Qyukiuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk dyskumm y = |[X|.
I'padprueckoe penieHre TMHENHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHUH.

8 KUIACC

Yucsia v BbIYUCTICHUS

KBagpatueiii kopeHbr u3 uwncia. [loHstue 00 wuppanMoHAaILHOM 4YHUCIE.
JlecaTuuHble TPUOIDKEHUST UppalmoHaIbHbIX uucen. CBoiicTBa apudmeTuyecKkux
KBa/IPATHBIX KOPHEH U UX MIPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BRIPAKCHUN U
BBIUMCIICHUSIM. [[€HCTBUTEIILHBIC YHCIIA.

CreneHb C 1ENbIM MoKa3zaTeneM U €€ cBorcTBa. CTaHIapTHAS 3allkMCh YKCIa.

AJire0panvecKne BbIPaKeHUs

KBanparthsiil TpEXUuiieH, pa3noKeHUe KBaAPaTHOIO TPEXUJICHA HA MHOKUTEH.

AnrebGpanueckass ApoO6b. OCHOBHOE CBOWCTBO aireOpandeckoil JpoOwu.
Crnoxenue, BBIUMTAHHWE, YMHOXXCHHE, JICJICHHE  anreOpandyeckux  JpooOeit.
PanronanbHbie BEIpXKEHUS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs] 1 HEPABEHCTBA

KBagpatnoe ypaBHeHue, ¢popMyina KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema
Buera. Pemenne ypaBHEHUH, CBOJSIIMXCSA K JIMHEWHBIM U KBAJPATHBIM.
[Ipocreiinue ApoOHO-paIIMOHAIbHBIE YPABHEHHUS.

I'paduueckass mHTEpIIpeTallusi ypaBHEHUN C JBYMS MEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPAaBHEHHUM C JBYMs MNEpeMEHHbIMU. [Ipumepsl penieHus cucrem
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a1a4 aareOpandeckuM CriocoOoM.

UucnoBble HEPABEHCTBA M HUX CBOMCTBA. HepaBEeHCTBO ¢ OIHON NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTembl JINHEIHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DyHKIUMN

[Tonstue dynkmmu. O61aCTh ONMpPENENIECHUS U MHOKECTBO 3HAYCHUN (DYHKITUH.
CriocoOsb1 3amanus QyHKIIHMA.

I'padux ¢yskmuu. Urenune cBoicTB ¢yHKimu mo e€ rpaduky. [Ipumepsr
rpadukoB GYHKIIHHA, OTPAKAIOIINX PEaTbHbBIE TIPOIECCHI.

OYHKIHUM, OINHCHIBAIOIIME TMPSIMYI0 M OOpaTHYIO MPONOPLUOHAIbHBIC
3aBHCHMOCTH, X rpadukn. @yakuun y = x2,y = x3, y = v, y=|X|. 'padudeckoe
pellIeHUE YPABHEHUM U CUCTEM YPABHCHUMU.



9 KUIIACC

Yuciaa v BbIYMCICHUS

PanvonanbHble 4yMcia, MppaMOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIE poOU. MHOXKECTBO NEHCTBUTEIBHBIX UYUCEN, ACHCTBUTEIbHBIE UYHCIA
Kak OECKOHEUHbIE eCATUYHBIE TpoOu. B3auMHO 0JIHO3HaYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEHCTBUTEIBHBIX YUCEII U KOOPIUHATHOM MPSIMOM.

CpaBHEHHE  JCUCTBUTENBHBIX  YHUCEN, apuU(PMETHUYECKUe  JIEUCTBUS  C
JNENCTBUTEIIBHBIMU YU CIIAMM.

Pa3mepbl 0OBEKTOB OKpYXAlOUIErO0 MHpa, JIWTEIBHOCTh MPOIECCOB B
OKPY’KarolIeEM MHpE.

[TpubnuxénHoe 3HaAYEHUE BEIMYMHBI, TOUHOCTh NpuOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJbTaTOB BEIYUCICHHI.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneliHoe ypaBHeHHeE. Perienue ypaBHEHNM, CBOASIINXCS K TUHEWHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHMH, CBOISAIIUXCS K KBaJIpaTHBIM.
buksanpartHoe ypaBHeHue. IIpumepsl pelieHus ypaBHEHUH TPETbed U 4YETBEPTOMU
CTEIEHEN pa3I0KEHUEM Ha MHOKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3aaad
anredpanvyeckiuM METOJIOM.

VYpaBHeHuEe ¢ IByMs MEpEeMEHHBIMU U ero rpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHBIMU. PelieHue cucrem IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEHHOe, a Jpyroe — BTOpod cTeneHu. ['paduyeckas
UHTEpIIpETalysl CUCTEMBbl YPAaBHEHUH C IBYMSI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a1a4 aareOpandeckuM CriocoOoM.

YuciioBple HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM IIepeMEHHOHM. PemieHuwe cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TmepeMeHHoW. KBaJpaTHele HEpaBEHCTBA.
I'paduueckass umHTEprHpeTansi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMU.

DyHKIUMN

KBagpatnunas ¢yskmus, e€ rpaduk u cBoiictBa. [lapabona, KOOpIMHATHI
BEPIINHBI TapadoIbl, 0Ch CAMMETPUH MTapadoIIbL.

Ipadpuxn Gpyskmmii: y = kx, y = kx + b, y = kix, y = x3, y = /X, ¥y = |X|, n ux
CBOMCTBA.

YuciioBbIE OCTAEA0BATEIBHOCTH M MPOrPecCUH

[loHsiTHE YMCIOBOW MOCIIENOBATENBHOCTUA. 3aJlaHUE IOCIEJ0BATEIIbHOCTH
peKyppeHTHO# hopMynon u hopmyIoi N-To YieHa.

Apudpmernyeckas U reomerpuyeckas mnporpeccud. Popmynsl N-ro 4wieHa
apupMeTHIECKON U TEOMETPUUECKON TPOTrPECCUid, CYMMBbI MEPBBIX N UJICHOB.



N300paxkeHne 4ieHOB apu(METUYECKOW U TEeOMETPUYECKOM Mporpeccuit
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEHMHBIM M DKCIIOHEHIMAJIBHBIM POCT.
Ci10KHBIE IPOLICHTBHI.



IIVTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIndyHOCTHBIE pe3yJbTaThl OCBOEHUS POrpPaMMbl Y4EOHOr0 Kypca «Anredpa»
XapaKTepU3yroTCs:

1) naTpuoTHYECKOe BOCTIMTAHNUE:

IpOSIBIEGHUEM MHTEpEca K MPOLUIOMY U HACTOSAIEMY POCCUMCKON MaTeMaTuKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUICKOMN
MaTEMaTUYECKOM IIKOJIbI, K UCIOJIb30BaHUIO 3TUX JOCTHKEHUN B JPYTrUX HayKax U
NPUKIAIHBIX cPepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEW TpaKJIaHWHA U pealu3alud ero
npaB, IPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBICHUH, MpOIEAYp TPakJAaHCKOro oOIIecTBa (Harpumep, BHIOOPHI,
ONpOCHI), TOTOBHOCTHIO K OOCYXJCHHIO OSTHYECKUX MpoOIeM, CBA3aHHBIX C
NPAKTUYECKUM TMPUMEHEHUEM JOCTIKEHMH HayKH, OCO3HAHHEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX IPUHIIUIOB B ICSITEIbHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM HA AaKTUBHOE YYaCTHE B PEUICHUU MPAKTUYECKUX 3adad
MaTeMaTHYE€CKON HANpaBJIE€HHOCTH, OCO3HAHMEM BaXXHOCTH MAaTE€MAaTHYECKOTO
oOpa3oBaHHs Ha MPOTSHKEHUM BCEW KU3HU I YCIEIIHON MpoQecCHOHATbHON
NESTENBbHOCTA W Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM HHIMBHUAYATbHOU TPACKTOPUH OOpa30BaHUs M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K  OMOIIMOHAIBHOMY M ACTETUYECKOMY  BOCHPUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3aJad, pEIIeHUuH, pacCyKICHWH, YMEHHUIO BHJIETh
MaTeMaTU4YeCKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuel B JEATEIbHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4HBIX
IIPEICTABICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
oOmiecTBa, TMOHMMAaHHEM MaTeMAaTUYeCKOM HayKu Kak c@epbl 4YeI0BEUeCKOM
NESATENbHOCTH, 3TAlloOB €€ PAa3BUTUA M 3HAYMMOCTH JUIsl Pa3BUTHUS LMBUIIM3ALNH,
OBJIAJICHUEM SI3BIKOM MATEMATHKH M MaTE€MaTHYECKOW KyJIbTypOH KakK CpeICTBOM
MO3HAHUS MHpaA, OBJIAJCHUEM MPOCTEUINMMHU HAaBBIKAMHM HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHUPOBAHHME KYJbTYPblI 3A0POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :



TFOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHUYECKHE 3HaHUS B HWHTEpPeEcax CBOETO
30pOBbsl,  BEJEHUA  30pOoBOro  oOpaza  Xu3HU  (3J0pOBOE  IHUTAHHE,
cOQJIaHCUPOBaHHBIM  PEXHUM 3aHATUH W OTHbIXA, peryjspHas (usnueckas
aKTUBHOCTH), COOPMHPOBAHHOCTHIO HaBbIKa pe(eKCUU, MPU3HAHUEM CBOETO IpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluell Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUM JUIsl pelleHus 3a7ad B
00JIaCTH COXPaHHOCTU OKPY KaloUle cpe/ibl, JIaHUPOBAHUS OCTYIKOB M OLIEHKH UX
BO3MOXHBIX TOCJIEJACTBUN I OKpYXaloLleld Cpelnbl, OCO3HAHUEM TIJI00ATBHOIO
XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel UX pPelIeHHUs;

8) aganTamms K M3MeHSIIOIIMMCS YCJIOBUSIM COUMAJIbHOW W NPHPOIHOI
cpeabl:

TFOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUAX HEOMPENEAEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO AESTeNIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y APYTUX JIOACH, IpUOOpeTaTh B COBMECTHOM JeATEIbHOCTH HOBbBIE
3HAHMSI, HABBIKK M KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOJIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMynHpoBaTh UAEH, TOHITHS, TUIOTE3bl 00 OOBEKTAX U SIBICHUSX, B TOM YHUCIE
paHee  HEM3BECTHBIX, OCO3HaBaThb  Je(PUIMTHI  COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI3OB, TpPeOYyIOIIHUNH KOHTPMEp, KOPPEKTUPOBAaTh INPUHUMAaeMble
pelieHuss M JAeWcTBUSA, (QOPMYIUPOBAaTH M OLIEHUBATh PUCKU M TOCIEACTBHUA,
(opMUpPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AeMcTBUA:

e BBUBISATH M XapAaKTEPU30BATH CYIIECCTBEHHBIC IPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TIOHATUH, OTHOMICHUH MEXAy MOHATHSAMHU, (HOPMYITUPOBATH
OTIpEJICIICHHsSI TIOHSITHI, YCTAaHABIIUBATH CYIIECTBEHHBIN MPU3HAK KIIACCU(PUKAIINH,
OCHOBaHUS 7151 0000IIEHNS 1 CPABHEHUS, KPUTEPHUH MPOBOJINMOTO aHAIIN3A;

e BOCIPUHUMATS, dbopmynupoBaTh 151 peoOpa3oBBIBATh CYXICHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

e BBUIBJISTH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IPOTUBOpPEUYUS B
dakTax, JaHHBIX, HAONIONCHUSIX W YTBEPKICHUSAX, MpEIJaratb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

e J€NaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUYEHHUI IO aHAJIOTUU;



pa30upaTh J0Ka3aTeabCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUU (IpsiMble U OT
MPOTUBHOIO), MPOBOJUTH  CAMOCTOATEIBHO  HECJIOXKHBIE  JI0Ka3aTesIbCTBa
MaTeMaTu4ecKux (PakToB, BHICTpPAMBATh apryMEHTALWIO, PUBOJUTH MPUMEPHI U
KOHTPHIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATH CIOCOO pelIeHHs] y4eOHOU 3a/1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOoyiee MNOAXOAAIIUMNA C YYETOM CaMOCTOSITEIBHO
BbIJICJICHHBIX KPUTEPHUEB).

ba3oBbIe ucciiea0BaTeIbCKNE NEMCTBUSI .

UCIIOJIb30BaTh BONPOCHl KaK HCCIEAOBATEIbCKUI HMHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCH,,  (UKCHPYIOLUIME  NPOTUBOpEYHe,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH MO  CAaMOCTOATENBHO  COCTABICHHOMY  IUJIaHY  HECJIOXHBIH
DKCHEPUMEHT, HEOONBIIOE MCCIAEAOBAaHUE [0 YCTaHOBIEHUIO OCOOEHHOCTEM
MaTEMATUYECKOTO 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOO;
CaMOCTOATENbHO (opMynupoBaTh O0O0OOIIEHUS M BBIBOJABI 10 pe3yibTaTam
NpOBEAEHHOTO  HAONIONEHUS, MCCIEAOBaHUS, OLEHUBAaThb JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

NPOrHO3UPOBATh BO3MOXHOE pPa3BUTHE TIpOllecca, a TaKkKe BbIABUTATH
HPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH ~ HEJOCTATOYHOCTh WM W30BITOYHOCTH  HMH(OpPMAIWH, JIaHHBIX,
HEOOXOMMBIX JUIS PEIICHUS 3a/1a4H;

BBIOMpATh,  aHAIM3UPOBATh, CHCTEMATU3UPOBATh W  WHTEPIPETHPOBATH
MHPOPMAITUIO Pa3IMIHBIX BUIOB U (JOPM TIPEICTABICHUS;

BBIOMpATh (popMy mpejncTaBieHUuss HHGOPMALMK W WIUTIOCTPUPOBATH PEIIacMbIe
3aJja4 CXeMaMH, JruarpaMMaMu, HHOW rpaduKol U X KOMOMHAIIUSIMU;
OILICHWBATh HAJAEKHOCTh HHDOPMAIIMU IO KPUTEPHSIM, MPEIIOKECHHBIM YIHTEICM
WK c(HOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KomMMmyHuKkaTHBHBIE YHUBeEPCcaJIbHbIE YUeOHbIe AeCTBUS:

BOCIIPHHUMATh ¥ (OPMYIHPOBATH CYKICHHS B COOTBETCTBHHM C YCIOBHSIMHU U
HEeIsIMU OOIIeHUS, SCHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U NMHCBMEHHBIX TEKCTAaX, AAaBAaTh NOSICHEHUS MO XOAY PEIICHUs 3a]1a4H,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YJIbTAT;

B XO0A€ OOCYXICHHs 3a/aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
mpoOJIeMBbl, peraeMoi 3ajadyd, BBICKA3bIBATh WJEW, HAIlCJICHHBIE HA TIOHUCK
pELICHUs, COMOCTABIISITh CBOU CYXICHHUS C CYXKICHUSMHU JPYTMX YYACTHHUKOB
auanora, oOHapyKUBaTh Pa3IMude W CXOJICTBO TO3HUIMH, B KOPPEKTHOH (dopme
bopMynUpoOBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
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e TMPEACTABIATh PE3YNbTaThl PELIEHUs 3aJadyM, HKCIEPUMEHTa, HCCIEIOBaHMUS,
MIPOEKTA, CAMOCTOSITENBHO BBIOMPATh (OpPMAT BBICTYIUIEHHS C Y4YETOM 3a1ad
MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUY;

e IIOHMMATh M MCIHOJB30BATh NPEUMYIIECTBA KOMAHAHOW M WHAUBUIYAJIbHON
paboOTHI NP PEIICHUU YUeOHBIX MATEMATHYECKUX 3a/1a4;

e IPUHUMATH 1€Jdb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATH OpPraHU3aLMIO
COBMECTHOW paboThl, paclpenessaTb BUIbI paldoT, JOroBapUBaThCs, 00CYXIaTb
MPOIIECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJBKUX JIFOICH;

e yYacTBOBaTh B TPYIMIOBBIX (opMax padOThl (0OCYKIeHUs, OOMEH MHEHUSIMH,
MO3rOBbl€ IITYPMbl W JAPYTHE), BBIIOJHATH CBOIO 4YacThb pabOThl W
KOOPJMHUPOBATh CBOM JCHCTBUS C JIPYTMMU 4YJ€HaMU KOMAaH[bl, OLIEHUBATH
KayecTBO CBOETO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AelicTBUS

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBJIATH IJIaH, aITOPUTM pEIIEHUs 3a7auu (UM €ro 4acth),
BBIOMpATh CMOCOO pelIeHHUs] ¢ Yy4€TOM HMEIOIIMXCA PEeCcypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEHICHUH C
y4€TOM HOBO HH(OpMAIUH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBII UHTEJJIEKT:

e BIIQJIETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA TMpollecca M pe3yJbTaTa
pelIeHs] MaTeMaTHYeCKOM 3a1a4u;

e TMpPEABUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh TpPH PELICHWU 3a/1auH,
BHOCUTh KOPPEKTHUBBI B JESTEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIUOOK, BRISBICHHBIX TPYIHOCTEH;

e OICHMBATh COOTBETCTBHE pE3yJibTaTa JCATEIBHOCTH TIOCTABICHHOW I€Nd U
YCIOBUSAM, OOBSICHATH TPUUMHBI JOCTUIKEHUS UM HEAOCTUKEHUS 1IN, HAXOAUTh
omuOKy, 1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY.

INPEIAMETHBIE PE3YJIBTATHI

K konHimy oOyuenms B 7 KJjacce OOyYarOmUKCS TOJYYHT CISTYIONINC
MIPEAMETHBIC PE3YJIbTATHI:

Yucja 1 BLIYMCJIEHUS

BrImmoHATh, coyeTas yCTHBIE M THMChbMEHHBIE TPUEMBI, apr(PMETHUYCCKUC
JEHUCTBHS C PAITMOHAITBPHBIMHU YHCIIAMH.

HaxomuTh 3HaYeHHs] YHCIOBBIX BBIPAKCHHUH, NPHUMEHSATH pPa3HOOOpa3HbBIC
CcriocoObl M TPUEMBI BBIYMCIICHUS 3HAYECHHH APOOHBIX BBIPAKCHUH, COISpIKAIINX
OOBIKHOBEHHBIC U JCCATHYHBIC APOOH.
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[lepexoauTs OT OnHOM (OpPMBI 3amuMcH 4YMcCeNn K Apyrod (mpeoOpa3oBbIBATH
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YaCTHOCTHU
B 0ECKOHEYHYIO ACCATUYHYIO IPOOb).

CpaBHUBATH U YNOPSIAOUYNBATH PALIMOHAIIBHBIC YKCIIA.

OKpyrJsTh yncna.

BbINONHATE NPUKUAKY UM OLEHKY PE3yJibTaTa BBIYMCIICHHM, OILIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAXXCHMI. BBINIOTHATH, ACHUCTBUS CO CTENEHSMHU C HATypaJbHBIMU
[TOKA3aTEISAMH.

[IpuMeHATh TPU3HAKU AETUMOCTH, PA3JIOKEHUE HA MHOXKHUTEIM HATypajlbHbIX
YHUCEN.

Pemate npakTUKO-OPUEHTUPOBAHHBIE 3aJ1aud, CBS3aHHBIE C OTHOILEHUEM
BEJIMYMUH, MPONOPIUOHATBHOCTBIO BEJIMYMH, MPOLUEHTAMHU, HHTEPIPETUPOBATH
pe3yabpTaThl PElIEHUs 3a7ady C YYETOM OTpaHUYEHHUN, CBSI3aHHBIX CO CBOWCTBaAaMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKue BbIpasKeHU s

Hcnonb3oBaTh anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B
npolecce OCBOCHHS yueOHOro MaTepuara.

HaxonuTth 3HaueHus OYKBEHHBIX BBIPAKECHHN TMpPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BrimonHaTh npeoOpa3oBaHusl 1IEJI0TO BBIPAKEHHS B MHOTOWIEH NMPUBEIECHUEM
MOJIOOHBIX CIIAraeMBbIX, PACKPBITHEM CKOOOK.

BbBINONHAT YMHOKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOrOWIeHa Ha
MHOTOWIEH, TPUMEHTH (OPMYIIbI KBaipaTa CyMMBI U KBaJpaTa pPa3HOCTH.

OcyIiecTBisATh Pa3lOKEHHE MHOTOWIEHOB HAa MHOXKHUTEIM C I[OMOUIBIO
BBIHECEHHS 32 CKOOKM OOIIEro MHOXKHTENS, TPYIIIUPOBKU CIAaraeMbIX, TPUMEHEHUS
dbopMyI COKpaIIEHHOTO YMHOKEHHUSI.

[TpumensTs mpeobpa3zoBaHKs MHOTOWICHOB ISl PEUICHUS Pa3IMYHbIX 3a/1ay U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEaJTbHON MPAKTHKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATypajJbHBIMH MOKA3aTEIAMU JJIs
peoOpa3oBaHs BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHBIE ypaBHEHHS C OJHOM NEPEMEHHOMW, IPUMEHSS MpaBUiia
repexoaa OT UCXOIHOTO YPAaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsTs, sABisercs au
YUCJIO KOPHEM YPaBHEHMUS.

[IpuMensTh rpaduyeckrue METOJbl MPU PEIICHUH JIMHEWHBIX ypaBHEHUW U UX
CUCTEM.

[lonOupaTes mnpuMepsl Tap YHCEN, SBISIOMUXCS pENICHUEM JUHEHHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IMJIOCKOCTU TpaUK JUHEWHOTO ypaBHEHHUS C JIBYMS
MIEPEMEHHBIMHU, MOJB3YSICh TPaQUKOM, IPUBOJIUTH MPUMEPHI PEIICHUSI YPABHEHHUSI.
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Pemate cucteMbl ABYX JIMHEWHBIX YpPaBHEHUH C JByMS NEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocTaBisiTh W pelmarb JUHEHHOE YpPAaBHEHHE WM CHUCTEMY JIMHEHHBIX
YpaBHEHUI MO YCIOBUIO 33Ja4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a71a4y IIOJIy4YECHHBIN PE3yIbTar.

DyHKUUHA

N300paxkaTh Ha KOOPAUHATHYIO MPSIMYIO0 TOYKY, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KHU, UHTEPBaJbl, 3allUCHIBATh YHCIOBbIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtmeyaTh B KOOPAMHATHOW IUIOCKOCTM TOYKHM MO 3aJaHHBIM KOOpPJWHATaM,
CTpouTh rpaduku TUHEHHBIX QYyHKIUN. CTpouTh rpaduk QyHKIUH Y = [X|.

OnuceiBaTh € MNOMOLIBIO (PYHKIUH HM3BECTHbIE 3aBUCHMOCTH  MEXAY
BEJIMYMHAMHU: CKOPOCTb, BpEMs, pACCTOSTHUE, II€Ha, KOJMYECTBO, CTOUMOCTD,
POU3BOJUTEIBHOCTD, BpEMsl, 00bEM pabOTHI.

HaxoauTe 3HaueHne pyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuit crnoco® NpeNCcTaBICHUS M aHanIu3a HH(OpMaIuu,
U3BJIEKaTh U MHTEPNPETUPOBATH MHPOPMALIHNIO U3 TPadUKOB PEabHBIX MPOILIECCOB U
3aBUCUMOCTEN.

K konmy oO0yudenus B 8 Kiacce oOyyamomuiics TMONYYUT CIEAYIOIINE
pEeIMETHBIE PE3YNIbTATHI:

Yuciia M BBIYUCICHUA

Hcnonp30BaTh HavajdbHbIE IPEACTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX
qucen Uil CPaBHEHUsS, OKPYIVIEHHS M BBIUMCIECHUH, M300pa)kaTh AEHCTBUTEIbHBIC
qucia TOYKaMU Ha KOOPJUHATHON IPSMOH.

[IpumeHaTh nOHATHE apU(METUYECKOr0 KBAJAPATHOIO KOPHSA, HaXOAMTH
KBaJpaTHbIE KOPHM, HCIOJB3Yysl MPU HEOOXOAMMOCTH KaJIbKYJISTOP, BBIIOJHATH
npeoOpa3oBaHUsl BBIPAKEHUHM, CcOAEpXKAIUX KBaJpaTHbIE KOPHHU, HCIOJB3YS
CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucy OOJIBIIMX U MaJbIX YHCENT C TMOMOIIBIO JECATHYHBIX
npoOeii u creneHei yucia 10.

Auredpanveckue BbIPaKeHHS

[IpuMeHATP MOHATHME CTENEHM ¢ LEeIbIM  IO0Ka3aTeleM, BBINOJIHATH
npeoOpa3oBaHus BIPAKEHUM, COJIEPIKAINX CTEIIEHH C LEJIbIM IIOKa3aTeeM.

BBINOTHATE TOX/AECTBEHHBIE MPEOOpa30BaHMsI PAllMOHATIBHBIX BBIPAXKCHUN Ha
OCHOBE MPaBUJI ICUCTBUI HaJl MHOTOUJICHAMH U alare0panyecKuMu ApoOsSMH.

PacknaapiBaTh KBapaTHBIN TPEXUWIEH HA MHOXKHUTEIH.

[IpumensaTes nmpeoOpa3oBaHUs BBIPAXKEHUI I PEIICHMs PAa3IMYHbIX 3aJad U3
MaTE€MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEaJIbHOM MPAKTHKHU.

YpaBHeHMs M HEPaBEeHCTBA

Pemare nuHeliHble, KBaJIpaTHbIE YpaBHEHHS W paAlMOHAJbHBIC YPaBHEHHMS,
CBOJISIIIMECS K HUM, CUCTEMBI JIBYyX YPaBHEHUH C ABYMs IEPEMEHHBIMHU.
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IIpoBOOUTE MPOCTEHIINE MCCICHOBAHUSA YPAaBHEHHU U CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C MPUMEHEHUEM rpadMuecKux MnpeacTaBieHnil (ycTaHaBIUBaTh, UMEET JIU
YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U IpoUee).

[lepexonuth OT cioBecHOM (HOPMYIUPOBKU 3adaun K €€ anredpandyeckou
MOJIEJIA C TOMONIBIO COCTABJICHUSI YPAaBHEHUS WJIM CHUCTEMBl ypaBHEHUH,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJYYEHHBIA pE3yJIbTAaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHMS, OLICHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM M MX CUCTEMBI, J1aBaTh rpaduuecKylo
WJUTFOCTPALMIO MHOKECTBA PELIEHUN HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

DyHKUUH

[TonuMatre ¥ HMCHOJIB30BaTh (PYHKIMOHAJBHBIC TOHSATUS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHMS), OMpEeAC/sITh 3HaueHWe (YHKIMU IO 3HAYCHUIO
apryMeHTa, ornpeensaTh CBOMCTBA QYHKIMU 1O €€ rpaduKy.

Crtpouth rpaduku dJIeMeHTapHBIX (PYHKIIMNA BUAA:

y=k/X,y=x2%y=x3y=|X|, Yy =X omuchIBaTh CBOKCTBA YUCIOBOI DYHKINH
o e€ rpaduxy.

K konmy oOyuenus B 9 Kjaacce o0O0yyaloomuiics TMOJYYUT CIEAYIOIINE
IPEIMETHBIE PE3YIIbTATHI:

Yucia v BbIYMCICHUS

CpaBHUBaATh U YIOPSAAOUYMBATH PAMOHAJIBHBIE U UPPAL[MOHAIBHBIE YHCIIA.

BrinmonuaTs apudmMernyeckue ASUCTBUS ¢ pallMOHATIBHBIMHM YHCIIAMH, COYETas
YCTHBIE U IHMCBMEHHBIE IPUEMBI, BBIIOJHATH BBIYUCICHUS C UPPALUOHAIBHBIMU
YUCIIAMHU.

Haxonuth 3HaueHUs CTENEHEN ¢ LEJIBIMU IMOKA3aTeIsIMU U KOPHEU, BBIYUCIIATH
3HAYEHHUsI YUCIIOBBIX BbIPAKECHUM.

OKpyryisiTh IE€MCTBUTEIBHBIE YKCIA, BBINOJIHATh MPUKUAKY pe3ylibTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeliHbIE M KBaJIpaTHbIE YPAaBHEHMUS, YPABHECHUS, CBOISAIIMECS K HUM,
MpOoCTENIIe APOOHO-PAITHOHATIBHBIE YPABHEHHUS.

Pemate cucTeMbl IBYX JMHEWHBIX YPaBHEHUW C JABYMs I[E€PEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIICTCS JIMHEUHBIM.

Pemats TekcTOBBIE 3ajauM  anreOpaueckuM  CIMOCOOOM € TIOMOIIBIO
COCTaBJICHUSI YPABHEHHUS UM CUCTEMBI JIByX YPABHEHUM C ABYMsSI IEPEMEHHBIMH.

[IpoBOIUTE MPOCTEUIINE HMCCIAENOBAHUS YPABHEHWW W CUCTEM YpPaBHECHHH, B
TOM YHCIIE C PUMEHEHHEM rpadUIecKuX MpeACTaBICHN (YCTaHABIUBATh, UMEET JIN
YpaBHEHHE WJIM CUCTEMA YPABHEHUM pEILICHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOUee).

Pemiath nuHelHBbIE HEpaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, H300paXKATh
pELICHUE HEPABEHCTB HA YHCIOBOM MPSIMOW, 3aMKCHIBATh PEUICHHE C MOMOIIBIO
CHMBOJIOB.
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Pemarts cucTteMbl TMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, N300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YMCIOBOU
NPSIMOU, 3aIIUCBIBATh PEIICHUE C TOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH PA3JIMYHBIX 3a7a4.

DyHKUUHA

Pacno3naBath (QyHKIMM H3y4YeHHBIX BHJIOB. I[loKa3plBaTh CXEMaTUYECKHU

pacIoioKeHHe Ha KOOPJAMHATHOM IJIOCKOCTH TpadukoB GyHKIMA Buaa: Y = kX, y =
kx + b,y =kix,y=ax? + bx + ¢, y = x3, y = VX, y = ||, B 3aBucumocTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATh CBOMCTBA () YHKLIHA.

Ctpoutrb M u300pakaTb CXEeMaTUYECKH TpadUKu KBaAPATUYHBIX (QYHKIUH,
OMKCHIBATh CBOMCTBA KBAJPATUYHBIX (PYHKIMI MO UX Tpadukam.

Pacno3naBaTh KkBagpaTH4HYyIO (YHKUHIO 1O (GoOpMyle, NPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 pealbHOU KU3HU, PUZUKH, TEOMETPUH.

YucaoBbie M0CJI€10BATEIHLHOCTH W MPOTrPeccuu

PacnioznaBaTh apuMeTHYECKYI0 U F€OMETPUUYECKYIO TIPOrPECCUU TPU PA3HBIX
crnoco0ax 3aJaHusl.

BbInoynHATS  BBIYMCIIEHHS C  HUCIOJb30BaHMEM  (QopMyn N-ro  4ieHa
apu(PpMETHIECKON U TE€OMETPUUYECKON TPOrPECCHI, CYMMBI MIEPBHIX N YJICHOB.

N300paxkaTb wIE€HBl IOCIEJI0BAaTEIIBHOCTH TOYKAaMH Ha KOOPJIWHATHOU
IUIOCKOCTH.

Pemate 3a1aun, cBA3aHHbBIE C YUUCIOBBIMH MOCIIEI0BATEIBHOCTAMHU, B TOM UHCIE
3aJa4d U3 peaNbHOW JKU3HM (C MCIIOJIb30BAaHUEM KaJbKyJsATOpa, LHU(PPOBBIX
TEXHOJIOTHUH).
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
Kouu4vecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 Yucna u BeUUCICHUs. ParnoHanbpHbIe o5 1 bubmmoreka [IOK
yucna https://m.edso0.ru/7f415b90
bubmmoreka [{OK
27 1
2 AJIrCOPAHICCKHE BbIpaXCHIA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6moreka [IOK
K . D 24 1
4 COPAMHATH! H rpaduki. DyHKIHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
1
> Tosropenne i obobwmenne 0 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO I[TPOIT'PAMME 102 5 0
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM uugposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bub6mmoreka [{OK
1 4 .K 1 1
ncia ¥ BeranciaeHus. KBaapaTrHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTeneHb ¢ 1eTbIM 7 1 bubmmoreka [{OK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUSL. 5 1 bubnuorexa [JOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbIe 15 1 bubmuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHust 1 HepaBeHCTBA. CHUCTEMBI 13 1 bubnuoreka [IOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 httos://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 O .0 5 1
YHICHHH. LCHOBHRIE HOMHTHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9 1
yukuuH. qucnosie Gyniumi https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 I1 606 6 1
ORTOpEHHe | ODODIMEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 10 0
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 1 bubnuotexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuotexa [JOK
OJHOM EPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 bubnuotexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHCcTBa 6 https://m.edsoo.ru/7f419d08
bu6moreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 4 15 1
HEOBBIC HOCICAOBATEIHOCTH https://m.edso0.ru/7f419d08
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS bu6mmoreka [JOK
7 . 18 1
3HaHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
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YUYEBHO-METOJMYECKOE OBECIEYEHME OGPA30BATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUIS YYAEHUKA

» Anre6pa, 9 xinacc/ MakapsiueB FO.H., Munntok H.I'., Hemmko K.W. u ap.; non
penakmueit TemsikoBckoro C.A., AkiimonepHoe o61ectBo «3natenbeTBo
«IIpocsewenue»

* Martemartuka. Anre0pa: 7-i kiacc: 0a30BbIi ypOBEHb: yUeOHUK; 15-¢ uznanue,
nepepadborannoe, 7 kinacc/ MaxkaperueB FO.H., Munatok H.I'., Hemikos K.W. u nip.;
noa penakiuein TensikoBckoro C.A., AkimoHepHoe o01ecTBo «M31arenbeTBo
«IIpocenieHue»

* Martemartuka. Anre0pa: 8-it kiacc: 0a30BbIi ypOBEHb: yUeOHHK; 16-¢ u3nanue,
nepepadborannoe, 8 kinacc/ MaxkaperueB FO.H., Munatok H.I'., Hemikos K. 1. u nip.;
non penakiueit TensakoBckoro C.A., AkironepHoe o61miecTBo «M3nareabcTBo

«HpOCBGHIGHI/IG»






	25b7351fac9926d64577a076b42b75747bfaf31b4e8032090c1a0e18a590cc52.pdf
	7db91b4f165ba3b8db3d43c13a7c83d75cd9d7164d4c8d6d8bdaddb00487cd2a.pdf

