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HOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISETCS OIHUM W3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro
o0pa30oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOJDKEHUsI 00pa30BaHus U B TIOBCETHEBHOM XKU3HU. PazButne y oOyyaronmxcs
HAYYHBIX TPEACTABICHUN O MPOUCXOXKACHUA U CYIIHOCTH alnreOpamuecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMAaTUUYECKOM HAyKOU SIBJICHUN U MPOLIECCOB
B TpUpOAEC W OOINeCTBE, POJIM MAaTEeMaTHUYECKOTO MOJACIUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUS, HEOOXOANMBIX TSl aJaNTallid B COBPEMEHHOM IU(POBOM
oOmectBe. M3ydenune anreOpbl oOecreyrMBaeT pa3BUTUE YMEHUS HAOJIONATh,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CTIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JCWCTBHS W BBIBOJBI,
dopmynupoBaTh yTBepxkaAeHUA. OCBOCHHE Kypca alreOphl 00eCTIeUnBaET pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JEAyKTHBHBIC U
WHIYKTUBHBIE PACCyKICHHs, 0000IICHIE U KOHKPETU3aIHI0, a0CTparupoBaHKE |
aHanmoruto.  OOyuenue  anreOpe  mpeAroiaraeT  3HAYUTEIBHBIA  O00BEM
CaMOCTOSITENIFHON ~ JIEATENIbHOCTH OOYyYaloMUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS pealn3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B crpykType mporpamMmbel y4eOHOro Kypca «Anredpa» Al OCHOBHOTO
ob1mero o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COAEP)KaTEIIbHO-METOINYECKHE
auHUU: «Yucna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHHS U
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOINYECKHX
JMHUN pa3BUBACTCS HA MPOTSDKEHUM TPEX JIET U3YUYCHUS Kypca, B3aUMOACHCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHHs y4eOHOro Kypca OO0yYaromumcs
HPUXOJUTCS JIOTUYECKH PacCyXIaTh, UCIOJIB30BATh TEOPETUKO-MHOXKECTBEHHBIN
a3bIK. B CBSI3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Asredpa» BKIIOUYECHBI
HEKOTOPbIE OCHOBBI JIOTHMKH, INPEICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOr0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB  YHHUBEPCAaJbHOTO  MaTemarhuyeckoro ssbika. CopaepxkarenbHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHMM «Yucna W BBIYUCICHUS» CIYXKUT OCHOBOM JJis
JaJbHEHIIET0 W3YYeHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCSA aITOPUTMaMH, a
TaKXKe MPHOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMH YHUCIaMH, (HOpMHpOBaHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpLICHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeIHEMY 001eMy 00pa3oBaHUIO.

Conepxanue IByX anreOpanuecKkux JUHUN — « ANTeOpandyecKue BhIPAKEHUS»
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYHAIOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro /Jisi pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4YeOHbIH Marepuan TIpYNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaXKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJENei, ONuCcaHus NPOLECCOB U
ABJIGHUWA peajbHOro Mupa. B 3agaunm oOyueHuss anredbpe BXOJAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJIAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBaHne CUMBOJIBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHsI, CHOCOOHOCTEN K MAaTEMaTHUYE€CKOMY TBOPYECTBY.

Conepxanue (GyHKIHOHATBHO-TPAQUUYECKON JIMHUN HAIEJICHO Ha MOJIy4YeHue
oOy4JaromuMHCS 3HAHUN O (QYHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeNH
JUTSL OIIMCaHUsSI U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO y OOyYaromImxcs
YMEHHS UCIIOJIb30BaTh Pa3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKIaa B (OPMHpPOBAHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUN [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IU1aHy B 7-9 Kiaccax u3y4aeTcss y4eOHBINH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha n3ydenne yaeOHoro Kypca «Anredpa» orpoautcs 306 yacoB: B 7 Kiacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B Hezento), B 9 kinacce
— 102 gaca (3 yaca B HeZIeIIO).



COAEPXAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BLIYUCTICHUS

HpoOu OOBIKHOBEHHbIE M JAECSATHYHbBIC, MEPEX0] OT OAHOW (OPMBI 3amUCU
npobeit k apyroi. [loHsiTHE palMOHAIBHOTO 4YHCIA, 3alKlCh, CPaBHEHMUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HA 4acTH, Ha
TpoOHu.

Crenenb C HaTypalbHBIM IIOKa3aTelieM: OIpeJelieHne, MpeoOpa3zoBaHue
BBIPOKCHUH HAa OCHOBE OMpEJIeNICHUs], 3aNTUCh O00bIuX yuces. [IporeHThl, 3anuch
MPOIICHTOB B BHUJE APOOU U JpoOU B BHJE MPOILEHTOB. Tpu OCHOBHBIC 3aJa4M Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpumeHeHrEe TNPU3HAKOB JACIMMOCTH, Pa3JIOKEHHE Ha  MHOXUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBHCMMOCTH, B TOM 4HCIIe TMpsMas ©  oOpaTHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIPpasKeHUS

[lepeMeHHbIE, UNCITIOBOE 3HAUEHUE BBIPAXKEHUs C NepeMeHHOU. [JonmycTrmbie
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmyibl. Beraucienus o popmynam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHUIM,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuUja MpeoOpa3oBaHUi CYMM H
IPOM3BEICHHM, TPaBUIIa PACKPBITUS CKOOOK U MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl 1 MHOrowieHbl. CTeneHnb MHoOroujgeHa. CioXeHue, BhIUUTAHHE,
YMHOKEHUE MHOIOYICHOB. DOpMyJbl COKPAIIEHHOTO YMHOKEHHS: KBajpaT
CyMMbl M KBagpaT pasHoctu. Dopmyna paszHOCTH KBagpaToB. Pasnoxxenue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpeHb YpaBHEHHS, IMpaBujia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW, YHUCIO KOpPHEH JIMHEHMHOIO
YpaBHEHHUSI, pEIICHHE JIMHEWHBbIX ypaBHEHUU. CoCTaBlieHUE YypaBHEHUU IO
YCJIOBHIO 3a7auu. PeneHne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHUM.

JIuneliHoe ypaBHEHHE C ABYMS MepeMEHHBIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YpAaBHEHUW C JBYMs IEpEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOUIBIO
CHCTEM YPABHEHUM.

DyHKIUN



Koopaunara Touku Ha npsMoin. YnucimoBble IpOMEXYTKU. PaccTosiHre Mexay
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpssmoyronibHas cucrteMa koopauHaT, ocu OX u Oy. AGcuucca U opavHaTa
TOUYKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpaduk. ['padux pyHkuun

y = |X|. I'paduueckoe peiieHre TUHEWHBIX YPABHEHUN M CUCTEM JIMHCHHBIX
YPaBHEHUM.
8 KUIACC

Yucaa v BbIYMCICHUS

KBanmpatueiii kopenr u3 uwucna. [loHstue 00 uppalMoOHAIBLHOM 4YHUCIIE.
JlecaTuunble MpUOIVKEHUSI UppallMOHATIbHBIX uncesl. CBocTBa apuMETHUECKUX
KBaIPAaTHBIX KOPHEW M WX MPUMEHEHHUE K TPE0oOpa30BaHUIO YHUCIOBBIX BHIpAKCHUN
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CreneHb C LENbIM MOKa3aTesneM U e€ cBoricTBa. CTaHIapTHAs 3allKMCh YKCIa.

AJire0panvecKne BbIPasKeHU s

KBagpaTHpiii  TpE€XuieH, pa3jloKEHUE  KBaJpPaTHOIO  TPEXWIEHA Ha
MHOHUTEIH.

Anrebpanueckass 1po0b. OCHOBHOE CBOWMCTBO anreOpanyeckorl apoowu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHble BEIpaXKEHHS M KX TTPeoOpa3oBaHUE.

YpaBHeHUs 1 HEPABEHCTBA

KsanpaTHoe ypaBHeHue, popMyna KopHEH KBaapaTHOroO ypaBHeHHs. Teopema
Buera. Pemenue ypaBHEHUN, CBOISIIIMXCA K JMHEHHBIM W KBaJIpPaTHBIM.
[IpocTeiimue ApoOHO-paMOHANTBHBIC YPAaBHEHUS.

['paduueckass uHTEpIpETallvsd YPABHEHHUM C JIBYMSI TIEPEMEHHBIMU M CUCTEM
JIMHEMHBIX YpAaBHEHUW C JABYMs NEpPEMEHHbIMU. lIpuMepbl pemeHus cucreMm
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemmenue TekCTOBBIX 3a/1a4 anre0OpandeckiuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

DyHKUUN

[Tonsitue ¢ynkmuu. OOmacTe ompeneneHUss W MHOXKECTBO 3HAYCHUH
bynkuun. CnocoObl 3aaHus PYyHKIIUM.

I'papuk dynkuuu. Yrtenue cpoiicTB Pynkuuu no e€ rpaduky. [Ipumeps
rpaduKoB QYHKIIHUI, OTPAXKAIOIINX PEATbHbIE TPOIIECCHI.



OyHKIKK, OINHUCHIBAIOIIMEG MPIMYI0 H OOpaTHYI MPOMOPIMOHATBHBIC
3aBrcHMocTH, ux rpaduku. Oyukuun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KUIIACC

Yucia v BbIYMCICHUS

PanmionanbHbie yncna, UpparmoHaIbHbIE YHCIIa, KOHEYHbIE U OCCKOHEUHBIC
JecATUYHbIE T1poOou. MHOXKECTBO AEHCTBUTENBHBIX YUCEII, ACHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEYHBbIC JeCSITUYHBbIC apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEK]1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JICHCTBUTENBHBIX YHCEN, apuPMETHUECKUE JCUCTBUSL C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MHUpPA, JIUTEIBHOCTh TPOIIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnmxEHHOE 3HAUYCHHE BETUYUHBI, TOUHOCTh MpuOamxkeHus. OKpyrieHue
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIINUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOASIIIMXCA K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEINEHEW pa3I0KEHUEM Ha MHOKHUTEIH.

Pemenue npoOHO-paliOHAIbHBIX ypaBHEHUH. PelieHune TEKCTOBBIX 3ajiau
anreOpanyecKuM METOIOM.

VYpaBHeHUE ¢ IByMsI MEpEMEHHBIMU U ero rpaduk. Pemenune cuctem aByx
JIMHEWHBIX YPABHEHHUH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHM,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpou cremeHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOW mNepeMeHHOM. PemeHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IniepeMeHHOM. KBanpaTHble HepaBeHCTBaA.
I'paduueckass wHTEpmpeTanMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKUUN

KBagpatnunas ¢ynkuus, e€ rpaduk m cpoiicTBa. [lapaGoma, koopauHATHI
BEPUIMHBI TapadoJibl, 0Cb CAMMETPHUH MapadoIbl.

Ipaduxu pynxomit: y = kx, y = kx + b, y = k/x, y = x3, y =Vx, y = x| , u ux
CBOMCTBA.



YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

[lonsiTHE 4YKMCIIOBOM IOCIIENOBATEIBHOCTU. 3aJaHUE IIOCIEAOBATEIBHOCTH
PEKYppPEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas U reoMmerpuyeckas mnporpeccur. ®opmysisl N-ro 4ieHa
apu(pMETUIECKON U TeOMETPUUYECKON TPOrPECCHil, CYMMBI MEPBBIX N YJIEHOB.

N300paxkeHne wieHOB apu(METUYECKOM W TE€OMETPUYECKOM Mporpeccuit
TOYKAMU Ha KOOPAUHATHOW IUIOCKOCTH. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE pe3yJabTaTbl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«AnreOpa» XapaKTepu3yloTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NOPOSIBIEHUEM HWHTEpeca K NPOLUIOMY U HACTOSILIEMY POCCUHCKOMN
MaTEMaTUKH, I[IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHUSM  POCCHMCKHUX
MAaTE€MATHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO O0S3aHHOCTEH T'paKJaHWHA U peallu3alii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha AakKTUBHOE YYacTHE€ B PEIICHUM MPAKTHUYECKUX 3a1ay
MaTE€MAaTHYE€CKON HANpaBJIE€HHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K 3MOIMOHAJIBHOMY M  3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHUH, YMEHHIO BHUIETbH
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTaUuell B JESATEIIbBHOCTH HA COBPEMEHHYK) CHCTEMY HAay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYeCKOM HayKH Kak c¢epbl YelI0BEYECKOM
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LMBHIIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MaTeMaTU4YeCKON KyJIbTYpOil KaK CpelICcTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMuUpOBaHHE KYJAbTYPbI 310pPOBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TFOTOBHOCTBIO NPUMEHSATh MAaTEMaTUYECKHE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBbs,  BEJEHUA  3J0pOBOro  oOpa3a JKHU3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQJIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHWE MAaTeMAaTUYECKUX 3HAHWM I pelieHus 3ajaay
B 00JJaCTH COXPAHHOCTU OKpY>Karolleld cpeiabl, IUIAHUPOBAHUS TMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTMYECKUX POoOIeM U MyTel UX perIeHHUs;

8) ajanTanus K M3MEHSIOIUMCS YCJIOBHSIM CONMAJBHON W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUAM B YCJIOBHSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJUMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHUCIE
bopMynHpoBaTh UJIEU, MOHATHUS, TUTIOTE3bI 00 OOBEKTAX U ABJICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HAaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYallUl0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JACUCTBUS, (QOpMyTHUpOBaTH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyeckue JeicTBUA:

e BBIABJAATH M XapaKTEPHU30BATh CYIIECTBEHHbBIC MPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIICHWH MEXAy TMOHATHAMH, (OPMYIHPOBATH
ompeieNICHHsI TIOHSITHH, YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK Kaccu(uKammm,
OCHOBAHMS 11 0000IIEHNS U CpAaBHEHUSI, KPUTEPUM TIPOBOJUMOIO aHAJIN3a;

e BOCHpPUHHMMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbBIC, CIMHUYHbBIC, YACTHBIC M OOIIHE, YCIOBHBIC;



e BBISIBIIATH  MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3UM U
npoTuBopeursi B (haKTax, NaHHBIX, HAOMIOACHHUSIX U YTBEPKACHUAX, NpPEIaraTh
KPUTEPUU JJIs1 BBISIBICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA,

e JeNaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTWKH, IEAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

e pa3bupaTh JOKa3aTEIHCTBA MATEMATUYECKUX YTBEPXKICHHUU (MIPSIMBbIC U OT
OPOTHUBHOTO), MPOBOJUTH  CAMOCTOSITEIBHO  HECJOXKHBIE  JI0Ka3aTeIbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTpAMBATh APTyMEHTAIMIO, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATh cHoco0 peunieHUs y4yeOHOM 3ajauM (CpaBHMBATh HECKOJIBKO
BApUAaHTOB  pEIICHWs, BBIOMpATh Haubonee MOAXOASAMMNA C  y4E€TOM
CaMOCTOSITETTLHO BBIICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTeIbCcKHe AeCTBHUS

e WCIOJB30BaTh BOMPOCHI KaK HMCCIEIOBATEIBCKHI WHCTPYMEHT ITO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (GUKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITETTLHO YCTaHABIMBAaTh WCKOMOE W JIaHHOE, (DOPMHPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMO3HIINIO, MHEHUE;

e TIPOBOJUTH TIO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY HECIIOXHBIN
HKCIIEPUMEHT, HEOOJbIIOE UCCIEeIOBaHUE [0 YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

e CaMOCTOSATENHHO (hOpMyTUpOBaTH 000OIIEHUS] U BBIBOJBI 10 PE3YJIbTaTaM
NpOBENEHHOTO  HAOMIOJEHUs,  HCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O0OOIICHUI;

e TPOTHO3UPOBATH BO3MOXXHOE pa3BUTHE IMpoOIEcca, a TaKKE BBIABUTATH
MPEIIOJIOKEHUS O €TO PA3BUTHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBIBISITh HEJAOCTATOYHOCTh M M30BITOYHOCTH HHGOPMAIMH, JTaHHBIX,
HEOOXOANMBIX JUJIsl pEeLICHUs 3a/1a4U;

e BBIOWpaTh, AHAIU3UPOBATH, CHUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

e BBIOMpaTh (opmy mpencTaBiIeHUS WHGOPMAIMKM U HWLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMH, IuarpaMMaMu, MHOM rpauKoi 1 uX KOMOMHALIUAMY,

e OILIGHWBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPUSIM, NPEIIOKEHHBIM
YUUTENEeM Wi cPOPMYITHUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
e BOCIPUHUMATH U GOPMYIHUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU
U UEeIsIMU OOIEHUS, SICHO, TOYHO, IPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHHS B



YCTHBIX M THCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOIy pEUICHHs 3aauu,
KOMMEHTHPOBATh MOIYUYCHHBIN Pe3yIbTar;

e B X0/€ 00CYXJEHHS 3a7aBaTh BOIPOCHI MO CYLIECTBY 00CYKIAEMOI TEMBI,
npoOJieMbl, pemaeMol 3aJadud, BBICKA3bIBaTh WJCH, HAIleIeHHbIE Ha TIOHUCK
pEIlIeHNs, COIMOCTABISATh CBOU CYXKICHHS C CYXICHUSMHU JAPYTHX YYaCTHUKOB
auanora, oOHapyKMBaTh pa3liMuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(GopMynHpOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

e TPEACTABIATH  pPE3yAbTaThl  pEHICHHWS  3aJadyd,  OKCIEPHMEHTa,
UCCJIEI0BAHUS, TPOEKTa, CAMOCTOSITENbHO BBIOMpaTh (OpMAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 MPEe3eHTALNH U OCOOCHHOCTEN ayTMTOPUH;

e TIOHMMATh W UCTOJH30BATh MPEUMYIIECTBA KOMAaHIHOW U WHANBUAYAIBHON
paboTHl U penIeHu YI4eOHbIX MAaTeMaTHYECKHX 3a7a4;

e TPUHUMATH II€TThb COBMECTHOU JAEATEIBHOCTH, TUIAHUPOBATH OPTaHU3AIHIO
COBMECTHOW paboThl, pacrpelnesisTh BUABI padOT, JOTOBAPUBATHCS, OOCYKIATh
IPOIIECC U Pe3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

e yYaCTBOBAaTh B TpyHNHoBbIX (opmax paboTel (oOcyxaeHus, 0OOMEH
MHEHHSIMH, MO3TOBBIE IITYpPMBI U JPYTHE), BBIIOJIHATH CBOIO YacTh PaOOTHI H
KOOPJMHUPOBATh CBOM JACWCTBUSA C JPYTHMH 4ICHAMH KOMAaHJbBI, OIICHUBATH
Ka4ecTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
yYaCTHUKaMU B3aUMOJIEHCTBUS.

PeryasiTuBHbIC YHUBepPCaJIbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

e CAMOCTOATENIBHO COCTAaBIIATH IUJIaH, aITOPUTM pelIeHUs 3a1ayu (WU ero
4acTh), BBIOMpATh CMOCOO pemieHuss ¢ y4ETOM MMEIOUIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaPUAHTHI
pelieHni ¢ y4éToM HOBOUM MH(GOPMAaIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIIAJIETh CIOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJS IMpolecca U
pe3yibpTaTa peuieHus MaTeMaTUYECKOU 3aa4u;

e MPEABUICTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IIPM pELICHUU
3a/1a4i, BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEINBCTB,
HalJICHHBIX OIIHOOK, BBISIBICHHBIX TPYJHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJbTATA IEATEIBHOCTH MOCTABICHHOM LIEIHU U
YCJOBUSIM, OOBSICHSATh TPUYHUHBI JOCTHXKEHUSI WM HEJIOCTUKEHUS LIeTIU, HAXOJUTh
omunOKy, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI



K koniy oOydenuss B 7 Kjaacce oOy4arolmMICS TOJYYUT CIEAYIOIIUE
MpeAMETHBIE PE3YJIbTATHI:

Yucaa v BbIYMCICHUS

BoinonHsATh, couerass yCTHbIE M TUCbMEHHBIE MPUEMBI, apudmeTudyeckue
JEUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs] YMCIOBBIX BBIPAXKECHHUH, MPUMEHSTH Pa3HOOOpa3HbIE
crocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIpaXKEHUH, COJEpIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoanTh OT OAHOW (QOPMBI 3amUCU YUCEN K Apyrod (ImpeoOpa3oBbIBaTh
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BhINOTHATS IPUKHUIKY W OLICHKY pe3yJibTaTa BBIYHUCICHUM, OIICHKY 3HAYCHUM
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUSA CO CTEMEHSIMHU C HATypaJbHBIMHU
MIOKa3aTeIISIMHU.

[TpuMeHsTh IPU3HAKK JCIIUMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYpaJbHBIX
YHCEll.

Pematb mpakTHKO-OpUEHTHPOBAHHBIE 3a/Ja4M, CBA3AHHBIE C OTHOUIEHHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pELICHUs 3aAa4 C YYETOM OTpaHWYEHUM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpUBaeMbIX 0ObEKTOB.

AJire0panyvecKne BbIPasKeHH s

Hcnonb3oBaTh anredpanieckyro TEPMUHOIOTHIO U CUMBOJIUKY, IPUMEHSTH €&
B IIPOLIeCCe OCBOCHHS y4eOHOTO MaTepurara.

Haxonute 3HaueHusi OyKBEHHBIX BBIPAKEHUW TMpPU 3aJaHHBIX 3HAYCHUSAX
NEPEMEHHBIX.

BrimosHATh ipeoOpa3oBaHus 1EI0T0 BRIPAKEHUSI B MHOTOUJICH TPUBEACHUEM
MOJOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHUE OJHOYJIECHA HA MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBIsATh PA3JI0KEHUE MHOTOWIEHOB HA MHOXHUTEIU C IOMOIIbIO
BBIHECEHHMS] 33 CKOOKM OOIIero MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensTh npeoOpa3oBaHUs MHOTOWICHOB JI PEHICHUS PAa3IUYHBIX 3a7a4
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEHM C HATYpPaJbHBIMU ITOKA3ATEISIMUA IS
npeoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHU 1 HEPABEHCTBA



Pemate sMHENHBIE ypaBHEHUSA C OJHOM IIEPEMEHHOW, IPUMEHSAA IIpaBUiIa
nepexojia OT UCXOAHOTO YpaBHEHHS K paBHOCHIRHOMY eMy. [IpoBepsiTh, sBiseTcs
JIM YUCJIO KOPHEM ypaBHEHUSI.

[TpumensaTh rpaduyeckre METOIbl MPU PELICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mpuUMepsl Tap YHCEN, SBISIONUXCA PEIICHUEM JIMHEHHOTO
YPaBHEHHSI C IBYMS IIEPEMCHHBIMHU.

CTpouTh B KOOPAMHATHON MIOCKOCTH Tpad UK TUHEHHOTO YPAaBHEHUS C ABYMS
MIEPEMEHHBIMH, TOJIB3YAICh TPa(UKOM, PUBOIUTH IPUMEPHI PEIIICHUS YPABHCHHUS.

PemaTh cucTeMbl IBYX JTUHEHHBIX YPaBHCHHM C JIByMs TICPEMECHHBIMU, B TOM
quciie rpaguyecku.

CocTaBnsaTh ® pemiaTh JIHHEHHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
ypaBHEHUI 1O YCIOBHIO 3aJa4yd, HWHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJIa4H MOJIYIeHHBIA Pe3yNbTaT.

DyHKUUMA

N300paxaTh HaA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YHCIOBBIC TPOMEKYTKH HA
anreOpanyecKoM si3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh rpaduku TuHEeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TIOMOIIBI0 (PYHKIIMI HM3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, pPacCTOSHUE, I1I€HA, KOJUYECTBO, CTOHMMOCTD,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmarts rpadudeckuii croco® TMpeJCTaBICHHUS M aHaIW3a WHOOpPMAaIUH,
U3BJIEKATh U UHTEPIPETHPOBATH HH(POPMAIIHMIO U3 TPa()UKOB PeabHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOyuenus B 8 Kkiacce oOydYaromuiicss MONYYHT CIEIYIONTUE
MPEIMETHBIE PE3YIbTATHI:

Yuca 1 BIYUCICHUSA

Hcnonb3oBaTh HayalbHBIC MPEJACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
YUCeIT JUIsl CPAaBHEHUSI, OKPYTJIICHUS U BBIUYMCICHHUH, M300pakaTh NEWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

[IpumeHsATs TOHATHE apU(PMETHIECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIC KOPHHW, WCIOJIb3YS MPU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHusl BBIPAKCHUHN, COACP)KANIUX KBAJApPATHBIE KOPHH, WCIOJIb3YS
CBOWCTBA KOPHEMN.

Hcnonp3oBaTh 3amucu OOJBIIMX W MAJBIX YHCENI C IMOMOIIBIO JACCATUIHBIX
npobeit u creneHei yncia 10.



AJaredpanvyeckune BbIpakKeHHUs

[IpuMeHAT, TOHATHE CTEMEHW C IEJIbIM  IOKa3aTelieM, BBIIOIHSITH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIITNX CTEIICHHU C TIETBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOXAECTBEHHBIC TIPEOOPa30BaHUS PAIMOHAIBHBIX BRIPAKEHUN HA
OCHOBE TPaBUJI ACHUCTBUI HAaJl MHOTOWICHAMH U aJITeOPandeCKUMHU IPOOSMH.

PackiianbiBaTh KBapaTHBIN TPEXWICH HA MHOKUTEIIH.

[TpumeHsATs MpeoOpa3oBaHus BRIPAKCHUH IS PEIICHUS Pa3IUYHBIX 3a/1a4 U3
MaTeMaTHUKH, CMEKHBIX MTPEAMETOB, U3 PEATbHON MPAaKTHUKH.

YpaBHeHUA ¥ HEPABEHCTBA

Pemats nuHEWHBIC, KBaJpaTHbIC YpPaBHCHHS W palMOHAIBHBIC YpaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHINNE WCCIICIOBAHUS YPAaBHEHUH M CHCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMEHEHUEM TpadUUECKUX MPEICTaBlIeHUH (YCTaHABINBATh, UMEET
JU ypaBHCHUE WJIM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMEET, TO CKOJBbKO, U
npouee).

[lepexoanTh OT cioBecHOM (POPMYIHMPOBKM 3ajauu K €€ anredpanyeckoi
MOJICJIA C TIOMOIIBIO COCTaBJICHUS YPaBHCHHUS WJIM CHCTEMBl YpaBHCHH,
UHTEPIIPETUPOBATH B COOTBETCTBHH C KOHTCKCTOM 3aa4M IMOJTYYCHHBIH pe3yiIbTarT.

[IpuMeHsATh CBOMCTBa YHCJIOBBIX HEPABEHCTB [Jisi CpaBHEHUs, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKkyo WILTIOCTPAIMI0O MHOKECTBAa pEIICHUN HEPaBEeHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[lonumaTe ¥ HMCMONIB30BaTh (YHKIIMOHAIBHBIE TOHATHUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNsITh 3HaueHHe (YHKIHUUA TIO0 3HAYEHUIO
apryMeHTa, oNpeesaTh CBoMCcTBa GYHKIMU 10 €€ Tpaduky.

CrtpouTth rpadyKu JIeMEHTAPHBIX (PYHKIIUHA BUAA:

y = kiX, y = X2, y = x3,y = |x|, Y = VX, omuCBHIBaTh CBOICTBa UYHCIOBOIA
byHKIMN TI0 €€ rpaduKy.

K xonmy oOydenus B 9 kiyacce oOyYarOmMiiCs TMOJYYHT CIEIYIONIUE
MPEIMETHBIE PE3YIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

Bemmonuate  apudmMernyeckue ACHCTBUS C  pAlMOHAIBHBIMU  UYHCIIAMH,
couetass YCTHbIE W TIUCBMEHHBIE TPHUEMBI, BBITIOJHATH BBIUUCICHUS C
UPpaAMOHATHHBIMHA YUCTAMH.

Haxonute 3HaueHus CTENeHEeW ¢ M[EeIbIMUA IMOKAa3aTesiIMU W KOPHEH,
BBIYHCIISATh 3HAUCHHS YACITIOBBIX BBIPAKCHHIM.



OKpyryisiTh  NEUCTBUTENbHBIC 4YHCHA, BBINOJIHATh MPUKUAKY pe3ysibTara
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHeiiHbIE M KBaJpaTHbIE ypaBHEHHUS, YPAaBHEHUS, CBOJSIIHECS K
HUM, IPOCTEHIITNE TPOOHO-paAIlMOHATBHBIC YPABHEHUSI.

Pemiate cucrtembl ABYX JIMHEHHBIX YpaBHEHHM C JABYMsI NMEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBJISICTCS TUHEHHBIM.

Pemiate TekcToBbIE 3amaud  anreOpanyeckuM CIOCOOOM € MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WUJIU CUCTEMBI JBYX YPAaBHEHUH C JBYMS MEPEMEHHBIMU.

[TpoBoaUTH MpoCTEHIINe UCCIEN0OBaHUSI YPABHEHUN M CUCTEM ypaBHEHUM, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIUBATh, UMEET
U ypaBHEHUE WIM CHCTEMa YPaBHEHHWM pEIleHUs, €CIU UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300paKaTh
pelieHre HepaBEHCTB Ha YHCJIOBOW MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTemMbl  JUHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONE KBAJPAaTHOEC HEPABEHCTBO, H300paKkaTh PEIICHUE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIICHUE C TIOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUUA

PacnioznaBath (yHKIMM W3yuyeHHBIX BHUIOB. [loKka3pIBaTh CXeMaTHYECKH
pacroiokeHre Ha KOOPAMHATHOM MJIOCKOCTH rpadukoB GyHKIMH Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3Ha4YeHUH KOA()PUIIMESHTOB, ONMKMCHIBATH CBOWCTBA () yYHKITUH.

Crpouth U H300pakaTh CXeMaTHYECKH T'padUKH KBAJAPATUYHBIX (YHKIIHH,
OINMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIUH 1O UX Tpadukam.

PacnioznaBaTh KBajpaTuyHyr0 (QyHKIHIO 10 (Hopmysie, MPUBOJAUTH PUMEPHI
KBaIPAaTUYHBIX QYHKIIHUNA U3 peaTbHOU KU3HU, GUBHKHU, TCOMETPHH.

YncJioBbIe MOCTAEA0BATEIbHOCTH M MPOrPeccuu

PacriozHaBaTh apu@METHUYECKYI0 U TE€OMETPUUYECKYIO TMPOTPECCUU TPHU
pa3HbIX crlocobax 3aaaHusl.

BeIONHATS  BBIYMCIEHHSI C  WCIONBb30BaHWEM (opMya N-ro  WieHa
apuPMETHIECKON U TEOMETPUUECKON MTPOTPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YiIeHBI MOCIEAOBATEIBHOCTH TOYKAMH Ha KOOPJIWHATHOM
MJIOCKOCTH.

Pemiaty 3agaum, CBS3aHHBIE C YKMCIOBBIMH MOCIEIOBATEILHOCTAMHU, B TOM
YyuCe 3aJ]a4d U3 peabHOM KU3HU (C UCIOJIB30BAHUEM KaJIbKYJISITOpPa, HU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeuMCieHUs. ParnonanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHEeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BerunciieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Marematuka: 5 kinacc. YueOuuk. Mepansak A.l'., Tlononckuit B.b., Axup
M.C. AxunonepHoe obmectBo «M3aatensctBo «IIpocBemieHue.

2. Marematuka: 6 kiacc. YueOuuk. Mepzmsik A.I'., [Tononckuit B.B., Sxup
M.C. AxunonepHoe obmectBo «M3aatensctBo «IIpocBemieHue».

3. Marematuka. AunreOpa: 7-ii kmacc: 0a30BbIi  YpOBEHb: YyUeOHUK.
Makaperues FO.H., Munmiok H.I'., HemkxoB K.M. u gpyrue; mnonm pen.
TensikoBckoro C.A. AkimonepHoe o6miectBo «M3narensctBo «lIpocBemeHue.

4. Marematuka. AnrebOpa: 8-if kiacc: 0a30BbIii  ypOBEHb: Yy4EOHUK.
Makaperues FO.H., Munmiok H.I'., HemxoB K.M. wu gpyrue; mnonm pen.
TemsikoBckoro C.A. AkimonepHoe o61iectBo «M3narenbctBo «IIpocBemenue.

5. Marematuka. AmnrebOpa: 9-it kmacc: 0a30BbIi  YpOBEHb: YyUCOHUK.
Makaperues FO.H., Munmiok H.I'., HemkxoB K.W. u gpyrue; mnonm pen.
TemsikoBckoro C.A. AkimmonepHoe o6miectBo «M3narenscTBo «IIpocBenieHue.



