AHHOTanMA K padoyeii nporpamMme no ajaredpe ais 8-9 kiaaccos

HOACHUTEJIBHAS 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOI'O OOIIETO
oOpa3oBaHusA: OHa OOECHEYMBAECT W3YyYEHUE JPYIMX JUCUUIUIMH, Kak
€CTEeCTBEHHO-HAYYHOT'0, TaK U TyYMaHUTApHOTO IIMKJIOB, €€ OCBOCHHUE
HEOOXOIUMO ISl TPOJOJDKEHHS OOpa3oBaHUS W B TOBCEIHEBHOW >KU3HH.
PazButre y 00ydaromuxcsi HAy4YHBIX MPEJCTABICHUM O MPOUCXOKICHUU HU
CYIIHOCTH anreOpanyeckux abCTpakiui, cnocode oTpaKeHUs] MaTeMaTUYeCKON
HayKOU SIBIICHUM U TPOILIECCOB B MPUPOJAE U OOIIECTBE, POJIM MATEMATHYECKOTO
MOJCIMPOBAHUS B HAYYHOM TIO3HAHUM U B TIPAKTUKE CIOCOOCTBYET
dbopMUPOBaHUIO  HAYYHOTO  MHUPOBO33PEHUS W KAaueCTB  MBIIUJICHUS,
HEOOXOAUMBIX IS ajanTallid B COBPEMEHHOM IM(poBOM o0OIIECTBE.
N3yuenne anrebpbl o0ecrieunBaeT pa3BUTHE yMEHUs HaAOII0JaTh, CPABHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTU MBIIUICHUS, CIIOCOOHOCTHU
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JCHCTBUS U BBIBOJIbI, (POPMYIUPOBATH
yTBepxkAcHUsA. OCBOCHHE Kypca anreOpsl 00ecredynBaeT pa3BUTHE JIOTHUYECKOTO
MBIIUICHUST OOYYaOIIMXCS: OHU HUCIONB3YIOT JCAYKTUBHBIC U WHIYKTHUBHBIC
paccyxaeHusi, 0000IIeHUEe W KOHKPETU3AINI0, a0CTparupoBaHUe W aHAJOTHIO.
OOGOyuenune anrebpe MpeanoyiaraeT 3HAYUTEIbHBIA OO0BEM CaMOCTOSTEIBLHOMN
JESTENBHOCTH OOYYaIOIIMXCs, TOITOMY CaMOCTOATEIBHOE pEIIeHHE 3a]1a4y
ABJIAETCS peaju3aluen 1esTeIbHOCTHOTO MPUHIUIIA O0YUEeHHUS.

B c1pykType mporpammbl yueOHOro Kypca «Anredpay» [jsi OCHOBHOT'O
obOmero  oOpa3oBaHHS  OCHOBHOE MECTO 3aHUMAIOT  COJEPIKATEIBHO-
MeTonuYeckue JUHUM: «Uucima u  BBIYHCIEHUA», «AnreOpandeckue
BBIDAXCHUS», «YPaBHEHUS W HeEpaBeHCTBa», «DyHkumm». Kaxnmas u3 stux
CoJIepKaTeIbHO-METOIMYECKUX JIMHUM Pa3BUBACTCS Ha MPOTSHKEHUHM TPEX JIET
U3YYEeHHs Kypca, B3aUMOJICUCTBYS C APYTMMH €ro JMHUIMHU. B xoxe u3yueHus
ydeOHOro Kypca OOy4YaloIIMMCS TPUXOIUTCS JIOTHUYECKH PACCyKIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBS3U ¢ 3TUM B mporpammy
yaeOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOpPhIE OCHOBBI  JIOTHKH,
MIPE/ICTaBICHHBIE BO BCEX OCHOBHBIX Pa3feiaXx MaTEeMaTHYECKOTO 00pa30BaHUS
U CHOCOOCTBYIONIME OBIIAJICHUIO OOYYAIOIMIUMHUCS OCHOB YHHBEPCAIBHOTO
MaTeMaTu4eckoro s3bika. CoaepiKaTenbHONM U CTPYKTYPHOM OCOOCHHOCTHIO
y4e0HOTO Kypca « Anredpay SBISIETCS] €T0 MHTETPUPOBAHHBINA XapaKTep.

Conepxanue nuHUM «Yuciaa W BBIYUCICHUS CIYKUT OCHOBOM JUIst
JadbHEUIIEr0o  WM3yYEHHs]  MaTEMaTHKH, CIOCOOCTBYET  pa3BUTHUIO Yy
OoOyJarommxcs  JOTHYECKOTO  MBIIIIEHUsA,  (HOPMUPOBAHHIO  yMEHHS
MOJIb30BATHCSl AITOPUTMAMH, a TAK)KE MPUOOPETCHHUIO MPAKTUIECCKUX HABBIKOB,
HEOOXOJUMBIX JJIsi TIOBCEJHEBHOW >KM3HU. Pa3BUTHE MNOHSATHUS O YHCIE Ha
YpPOBHE OCHOBHOTO OOIIEro 0O0pa30oBaHUs CBS3aHO C PALMOHAIBHBIMU U
UppAllMOHAIIBHBIMU ~ 4YWCIaMH,  (OpMHpOBaHMEM  MPEACTaBICHUU O
JNEUCTBUTEIIBHOM YHCJE. 3aBEPUICHHE OCBOECHUS YWCIOBOW JIMHUM OTHECEHO K
cpeaHeMy oOiieMy 00pa3oBaHUIO.



CopepxaHue JAByX anreOpanyeckux JHHMM — «Asnredpanyeckue
BBIPAKEHUSA» U «YPAaBHEHHS] U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHUIO Y
oOydJaromuxcs MaTEeMaTUYECKOIro amnmapara, HEoOXOIMMOIo s peLIeHUs
3alay MaTeMaTHK{, CMEXHBIX IPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX
3ajgad. Ha ypoBHe OCHOBHOro o00I1Iero oOpa3oBaHUs Y4YeOHBINM MaTepual
IpyNnupyeTcs BOKPYT pallMOHANBHBIX BbIpaXeHUH. AnreOpa J€MOHCTPUPYET
3HAUYEHHWE MATEMATHUKH KaK sI3bIKA JIJIsl TOCTPOCHMS] MAaTEMaTHUYECKUX MOJIENeH,
OMHCaHUs MPOLIECCOB U ABJICHUHN peaqbHOro Mupa. B 3amaun o0yuenus anredpe
BXOJAT TaKXke JajibHeilllee pa3BUTUE aAITOPUTMUYECKOTO  MBIIUICHHUS,
HE0OXOIUMOTr0, B YACTHOCTH, ISl OCBOCHMSI Kypca MHPOPMATUKH, U OBJIA/ICHHUE
HaBbIKaMU JEAYKTHUBHBIX paccyxiaeHui. [Ipeobpa3oBaHue CUMBOJBHBIX (OpM
CIOCOOCTBYET Pa3BUTHUIO BOOOpaKeHUs, CIMOCOOHOCTEM K MaTeMaTUYECKOMY
TBOPYECTBY.

Copepxxanve  (GyHKUMOHAIBHO-TPAPUUYECKON JMHUU  HAILIEJIEHO HA
nojiyueHue OOy4YaromIMMHUCS 3HAHUW O (QYHKUMSIX Kak  BaKHeuen
MaTEMaTUYECKOM MOJENHU JUIsi ONMUCAaHUS M HCCIEAOBAHMS Pa3HOOOPa3HBIX
IpoLECCOB U SIBJICHUH B mnpupoae u obOmectBe. M3ydyenwe wmartepuana
CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOMIMXCA YMEHHs HCIIOJIb30BaTh Pa3IUYHbIC
BBIPA3UTENbHBIE CPEACTBA SI3bIKA MATEMATHKU — CJIOBECHbBIE, CUMBOJIMYECKUE,
rpaduueckre, BHOCUT BKJIal B (OpPMHUpPOBAHUE TMPEJCTaBICHUN O POIU
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALIUU U KYIBTYPHI.

CornacHo ydeOHOMY IulaHy B 8-9 Kkiaccax u3ydaercss y4eOHBIA Kypc
«Anrebpay», KOTOPBIA BKIIOYAET CIAEAYIOIINE OCHOBHBIE pa3Jieiibl COACPIKAHUS:
«Yucna ¥ BBIYUCICHUS», «ANTreOpandeckue BbIpKEHUS», «YpPaBHEHUS W

HEpaBEHCTBaY», «DyHKIIMNY.

B coorBerctBUM ¢ TpeboBaHusiMu DefepanbHOro TroCyJapCTBEHHOrO 00pa3oBaTeNbHOTO
CTaHJIapTa OCHOBHOIO 00I1Iero 00pa3oBaHus Ha U3yueHue npeamera Anredpa B 8—9 kiaccax,
otBoautcs 204 wyaca. CorylacHo KaneHmapHoro ydeOHoro rpadpuka MBOY CepepHnas
OOIIINe 11 na 2024-2025 yueOHbIi TOI ITporpamma OyaeT peanr3oBaHa 3a 197 vacos: B 8
kiacce — 99 vacoB (3 vaca B Hezeno), B 9 kiacce — 98 yacoB (3 yaca B HEJICIIO).

COIAEPKXAHUE OBYUEHUSA
8 KIIACC

Yucsa 1 BIYUCICHUSA

KBagpatueiii kopeHs u3 umucna. [loHarune o0 WpparmoHAIEHOM YHUCIE.
Jecsatnunbie NPUONKEHUS VMPPalHOHAIBHBIX YUCElL. CaoiicTBa
apuPMETHIECKUX KBAJAPATHBIX KOPHEH M WX MPHUMEHEHHE K MPeoOpa3zoBaHUIO
YHCJIOBBIX BBIPAXKEHHUIN Y BEIYUCICHUSIM. J[€MICTBUTEIIbHBIC YHCIIA.

Crenenp ¢ uenpM MokazareieM U e€ cBoiictBa. CTaHOapTHas 3amucCh
qyuCa.

AuredOpanyeckue BbIpasKeHUsI

KBanparelii TpEXwieH, pas3loKeHUE KBAApaTHOrO TpEXWIEHA Ha
MHOKUTENH.



Anrebpanueckas ApoO6b. OCHOBHOE CBOMCTBO anreOpanyeckoil ApoOH.
CnoxxeHue, BBIYMTAaHUE, YMHOXEHHUE, JACJIICHHE alreOpanyecKux JpoOei.
PanronanbHbie BEIpAXKEHHS M UX TPeOOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, ¢GopMmysna KOpHEW KBaJpaTHOTO YpPaBHEHHS.
Teopema Bwuera. PemieHne ypaBHEHUN, CBOJIIIMXCA K JMHEHHBIM U
kBajapaTHeIM. [IpocTeiiine 1poOHO-pallMOHANIbHBIE YPaBHEHUS.

I'paduueckas uHTEpripeTanus ypaBHEHUM C JByMsS NE€PEMEHHBIMU U
CHUCTEM JIMHEMHBIX YPaBHEHUM C JAByMs IepeMEeHHBIMU. lIpuMmepsl pelieHus
CHCTEM HEJIMHEHHBIX YPABHEHUH C IByMS IEPEMEHHBIMMU.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

UucnoBele HEpaBEHCTBA M MX CBoiMcTBa. HepaBeHCTBO ¢ OmHOM
IepeMEHHOM. PaBHOCWIIBHOCTh HEPABEHCTB. JIMHENHBIE HEPABEHCTBA C OJIHOMN
nepeMeHHON. CUCTEMBbI JIMHEWHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOyHKUUH

[Monstue ¢ynkuuu. OO6macTh oONpeAesieHHs] U MHOXECTBO 3HAYCHUU
byakun. CriocoOb! 3aaHus PYHKITHAM.

I'padux Pynkuuu. Urenue cBoiictB Ppynkiuu no e€ rpaduky. [Ipumeps
rpadukoB GyHKIUNA, OTPAXKAIOLUX peaTbHbIe MPOIECCHI.

OYHKIMY, OMHCHIBAIOIINE MPAMYIO M OOpaTHYIO MPONOPLUUOHAIBHBIE
3aBHCUMOCTH, UX rpadukn. Dymkupm y = X2, ¥ = X3, y = VX, y=[x].
['paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHHIA.

9 KIIACC

Yucia 1 BIYUCICHUA

PanyonanbHble  yucia, HUppalMOHAJIbHBIE  4YHUCIA, KOHEYHbIE U
OCECKOHEUHbIE JECATUYHbIE JpoOU. MHOXECTBO JCHCTBUTEIBHBIX YHCEI,
JCHCTBUTENbHBIE YHCIIAa KaK OECKOHEYHBbIE JecCSATHYHbIE npobdu. BzaummuO
OJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOXECTBOM JCHCTBUTEIBHBIX YHUCET U
KOOPJAMHATHOM MPSAMOM.

CpaBHEHUE JEUCTBUTEIBHBIX YHUCEN, apU(PMETHUYECKUE JEUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepsl 00BEKTOB OKPYKAIOIIETO MHUPA, IIUTEIBHOCTH IPOIECCOB B
OKPYKaFOIIEM MUDE.

[Tpubnux€nHoe  3HAYEeHHWE  BEIWYWMHBI, TOYHOCTh  MPUOIIKCHUS.
Oxkpyrnenue uncen. [I[pukuaka v OlleHKa Pe3yIbTaTOB BBIUMUCICHHUI.

YpaBHeHUS U HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUM, CBOASIUXCS K TUHEUHBIM.

KBanpatnoe ypaBHenue. PeuieHue  ypaBHEHHI, CBOIAIIMXCS K
KBaJpaTHbIM. bukBanpatHoe ypaBHeHue. lIpuMmepbl penieHuss ypaBHEHUU
TPEThEN U YETBEPTOU CTEICHEN PA3JIOKEHUEM HA MHOKUTENH.

Pemiennie npoOHO-pallMOHANIBHBIX ypaBHEHUM. PerieHue TeKCTOBBIX 3a/1au
anreOpandecKuM METOIOM.



VYpaBHeHUE ¢ ABYyMs IEpEMEHHBIMU U €ro rpaduk. Pemenue cucrem aByx
JIVMHEMHBIX YpPaBHEHHUW C JBYMs II€peMEHHbIMHU. PelieHue cucrem IByX
YpPaBHEHUN, OJHO M3 KOTOPBIX JIMHEHMHOE, a ApPyroe — BTOPOM CTEICHHU.
['padrueckas uHTEpHIpETAIIUS CUCTEMBI YPaBHEHUH C ABYMSI IEPEMEHHBIMU.

Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Perienue TMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenne cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM mepeMeHHOW. KBaapaTHble HepaBeHCTBa.
['padrueckass uHTEpHperanus HEPABEHCTB W CHCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMH.

DyHKUUMA

KBagparnunas ¢ynkuus, e€ rpadux u coiictsa. [lapabomna, koopArHATHI
BEPIIMHBI TapadoJibl, 0Cb CHMMETPUHU MapadOJIbL.

Ipadukn byrkmmit: y = kx, y =kx+ b, y = kix, y=x3,y=Vx, y = x|, u
UX CBOWCTBA.

YucaoBble NOCTEI0BATEIbHOCTH U NPOrpeccuu

[lonsiTHE YMCIOBON MOCIEAOBATEIBHOCTU. 3a/IaHUE TMOCIEN0BATEIbHOCTH
peKyppeHTHOI popMynol u Gopmysoit N-ro wieHa.

Apudmernyeckas u reomeTpuyeckas nporpeccur. @opmyibl N-TO yieHa
apu(MeTn4ecKol U TeOMETPUUYECKON MTPOrpeccuid, CyMMBbI IIEPBBIX N UJIEHOB.

N3o0paxenue 4aeHOB apu(PMETHUECKOM M T€OMETPUUYECKOW Mporpeccuit
TOYKaMHU HA KOOPAWHATHOM IJIOCKOCTH. JINHEMHBIN U 3KCIIOHEHIIUAJIBHBIN POCT.
CrnoxHbIE IPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS NPOrpaMMbl Y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yloTCs:

1) naTpuoTHYeCcKOe BOCIUTAHHUE:

IIPOSIBJICHUEM MHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHMCKOU
MAaTEMAaTHKHA, LEHHOCTHBIM OTHOLICHUEM K JIOCTHXKEHUSM POCCHUCKUX
MAaTEMAaTHKOB U POCCUMCKOM MaTeMaTUYECKOW IIKOJIbI, K UCHOJIb30BAHUIO ITUX
JOCTIKEHUH B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaskaaHCKoe U IYXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINMOJHEHHUIO O0SI3aHHOCTEN Tpa’KJaHWHA W peavu3aluu
€ro mpas, MPEJCTABICHUEM O MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS
pPa3IUYHBIX  CTPYKTYp, SIBIEHUW, MpOLEAYp TIPaxJaHCKOro oOIIecTBa
(Hanpumep, BBIOOPBI, OMPOCHI), TOTOBHOCTbIO K OOCYKJIECHHIO HSTHYECKUX
npo0JieM, CBA3AaHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHXKEHHUN HayKH,



OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUYECKUX TMPUHIUIIOB B JIESITEIbHOCTH
Y4E€HOT0;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha AKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a7ad
MAaTEMAaTHYE€CKOW HANpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMATHYECKOIO
o0pa3oBaHus HA MPOTSHKEHUM BCEH KU3HU IS YCIEMIHOW npodecCroHaNbHON
NESATeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM H
MMOCTPOCHUEM WHAUBUYATBHON TpAaeKTOpUM OOpa30BaHUsI U IKUZHEHHBIX
IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY U 3CTETHUUYECKOMY BOCIPHUATHIO
MaTeMaTHYEeCKUX OOBEKTOB, 3ajad, PEIICHUN, PACCYyXICHUH, YMEHUIO BUIETH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

OpHUEHTALIMEN B JESATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAY4YHBIX
peACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIIOBEKA, MPHUPO/IbI
U 00IIecTBa, MOHUMAaHUEM MaTeMAaTHYECKON HayKu Kak cdepbl YeIOoBEYECKOU
JEATEILHOCTH, 3TANIOB €€ Pa3BUTHUSL M 3HAYMMOCTH JIJIsi pa3BUTHUS LIMBUIIN3AINN,
OBJIAJICHUEM SI3IKOM MaTEMaTUKM H MAaTeMaTUYECKOM KYyJIbTypOM Kak
CPEICTBOM  IIO3HAHWUS MHUpPA, OBJAJCHUEM MPOCTCUIIMMH  HaBBIKAMU
UCCIIEOBATEIBCKON NEATEIbHOCTH;

6) dusnueckoe Bocnuranue, GopMUpPoOBaHHE KYJbTYPbI 310POBbSl H
IMOUMOHAJIBLHOTO 0JIATONMOJTYY s

FOTOBHOCTBIO TPUMEHSTh MAaTEMaTHYECKHWE 3HAHUS B MHTEPECAX CBOETO
3I0POBBS, BEICHHS 370pOBOro oOpaza J>KM3HU (370pOBO€  IHTAaHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHH HM OTIbIXa, perysipHas Quznueckas
aKTUBHOCTB), C(POPMHPOBAHHOCTBHIO HaBBIKa pedIeKCUM, TMPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO JK€ IMpaBa JAPYroro 4eI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAallME Ha MPUMEHCHUE MAaTeMaTUYECKUX 3HAHUU IS PELICHUS
3a/1a4 B 00JIaCTH COXPAHHOCTHU OKPY:KaIOIIei cpe/ibl, INIAHUPOBAHUS TOCTYIKOB
Y OLEHKHU MX BO3MOXHBIX IOCIJIEACTBUM IS OKPYXKAIOIIEH Cpelbl, OCOZBHAHUEM
rJI00AIBHOTO XapaKTepa SKOJOTUYECKUX TIPOOIeM U MyTeH UX PEIICHMUS;

8) ajanranua K M3MEHAKWIUMMCH YCJAOBUSM COLHAJBHON H
NPHUPOAHOI cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIOBHSIX HEOIPEACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH 4Y€pE3 MPAKTHUYECKYH) NEITEIBbHOCTb, B TOM
YUCJ€ YMEHHE YYHUThCS Yy JAPYrUX IJIOJeH, NpuoOpeTaTtb B COBMECTHOM
JNEATENIbHOCTY HOBBIE 3HAHUSA, HABBIKM U KOMIIETEHIIUH U3 OMBITA IPYTUX;

HEOOXOJUMOCThIO B (OPMHUpPOBAHMHM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynupoBaTh WIEH, MOHATHS, TUMOTE3bl 00 OOBEKTaX W SIBJCHHUSAX, B TOM
YHUCJIe€ paHee HEU3BECTHBIX, OCO3HABaTh AE(MUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEHW, INIAHUPOBATH CBOE PA3BUTHE;



CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0 KaK BbI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pELICHUsI U OCHCTBUS, (DOPMYIUPOBATh U OLEHUBATH PUCKHU U
MOCJIEICTBUA, (POPMUPOBATH OMBIT.

METANPEIAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

Ba3oBble JJornueckue 1edcTBUA:

BBISBJISITh u XapaKTepU30BaTh CYILIECTBEHHBIE MIPU3HAKH
MaTeMaTHYEeCKUX OOBEKTOB, IOHSATUN, OTHOIICHUN MEXY MOHATHIMU,
dbopMynupoBaTh OTIpEeCTICHUS MTOHSTHUH, YCTaHABJIUBATh
CYILIECTBEHHBIN MPU3HAK KJacCU(PUKAIIUU, OCHOBAHUS JJisi 0000IICHUS
Y CPaBHEHUSI, KpUTEPUH TTPOBOJMMOTO aHAJIN3A;

BOCIIPUHUMATH, (OPMYJIUPOBATh M MPEOOPa30BBIBATH CYXKICHUS:
yTBEPAUTEIbHBIE U OTPUIIATEIIbHBIC, €IUHUYHBIC, YACTHBIE M OOIIHE,
YCIIOBHBIE;

BBIBJISITH ~ MATEMaTUUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTuBOpeunsi B (akTax, JAHHBIX, HAOIIOJCHUSIX U YTBEPKICHUSX,
npejjiaraTb  KpUTEPUU IS BBISIBICHUS  3aKOHOMEPHOCTEW U
MIPOTUBOPEUHNI;

JenaTh BBIBOJBI C MCIOJIB30BAHHEM 3aKOHOB JIOTHKH, AEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIFOUEHUI 110 aHAJIOTUU;
pa30upaTh JI0Ka3aTelIbcTBA MaTeMaTHUECKUX YTBEPKIEHUN (TIpsIMbIEe U

OT  MPOTUBHOIO),  MPOBOAUTH  CAMOCTOSITEJIbHO  HECJIOYKHbBIE
JI0KA3aTeJIbCTBA MaTeMaTH4YECKUX ¢bakToB, BBICTPAUBATh
apryMEHTALUIO, IIPUBOJIUTH IIPUMEPBHI 151 KOHTPIIPUMEDPHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHS;
BBIOMpATh Croco0 perieHrs y4eOHOM 3aqaduu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOUpATh HanbOoee MOAXONAIMUNA C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKkue A1eCTBHUA.

UCITONIB30BaTh  BOMPOCHI  KaK  HCCIENOBATCIILCKUA  HMHCTPYMEHT
MO3HaHMS, (GOPMYJIUPOBATH BOIPOCH], (DUKCHPYIONIHE MPOTHBOPEUHE,
npoOjieMy, CaMOCTOSITCJIBHO YCTAaHABIMBATh HCKOMOE H JIAaHHOE,
dbopMHUPOBATH THUIIOTE3Y, apPTYMEHTHPOBATH CBOIO ITO3UITUI0, MHEHUE;
IPOBOJIUTHh IO CaMOCTOSTEIBHO COCTaBICHHOMY ILJIaHY HECIOXKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  MCCJEJOBAaHHWE IO  YCTaHOBJICHHIO
OCOOEHHOCTEM MaTEeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy CO00M;

CaMOCTOSITEIbHO  (popMynupoBaTh OO0OOIEHHS W BBIBOJABI IO
pe3yiabTaTaM IPOBEAEHHOTO HAOIONCHHS, HCCIACAOBAHUS, OICHHUBATH
JOCTOBEPHOCTH MOJYUCHHBIX PE3yJbTaTOB, BEIBOJIOB M 000OIICHHMIA,



IMPOTHO3HUPOBATH BO3MOIKHOC PA3BUTUC IIPOLECCA, a4 TAKIKC BBIABUIATb
MMPCAIOJIOXKCHHUA O €T0 PAa3BUTHHU B HOBBIX YCJIIOBHUSAX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMALUU, JAHHBIX,
HEO0OXOIUMBIX JIJIsl PEIICHUS 3a]auH;

BbIOMpATh, AHAIM3UPOBATH, CUCTEMATHU3UPOBATH U MHTEPIPETUPOBATH
UH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHNUS;

BbIOMpaTh (opMy NpenacTaBieHuss UHGOpPMAILMU U WUIUTFOCTPUPOBATH
pellaemMble 3a/ladyd CXeMaMM, JuarpaMMaMH, WHOM rpadukod U uX
KOMOUHAIIHSIMU;

OLICHMBATh HAAEKHOCTh MHPOPMALIMU IO KPUTEPHUSIM, MPEATIOKEHHBIM
y4uTeaeM Wi cPOopMyIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIPUHMMATh W (OPMYIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH W IEJISIMH OOIICHHS, SICHO, TOYHO, I'PAMOTHO BBIPaXKaTh
CBOIO TOYKY 3pEHHS B YCTHBIX M THCBMCHHBIX TEKCTax, JaBaTh
MOSICHCHHS 10 XOAY PEIICHHUs 3aJlauyd, KOMMCHTHPOBAThH TOJyYCHHBIN
pe3yJbTarT;

B XOJle¢ OOCYXJEHHUs 3aJaBaTh BOIPOCHI 1O CYIIECTBY 00CYXITaeMOi
TEMBI, TPOOJIEMBI, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UJIEU, HAIICIICHHbIE
Ha TOUCK pEIIEeHMs], COMOCTABIATh CBOU CYXKIEHUA C CYXKICHUSIMHU
IPYrUX YYaCTHUKOB JaMaliora, OOHApyKHBaTh pas3IMdUMe U CXOJICTBO
NO3UIUH, B KOppeKTHON dopme (PopMynupoBaTh pa3HOINAcus, CBOU
BO3paKCHHUS;

NPENCTABIATh  PE3yNbTaThl  PEIICHUS  3a7aud, OKCIIEPUMEHTa,
UCCJIECJIOBAHUS, TIPOCKTa, CaMOCTOATEJIBHO  BbIOMpaTh  (opmar
BBICTYIUJICHUSI C Y4YETOM 3a7a4 TMpe3eHTAllMd U O0COOCHHOCTEH
ayJIMTOPUH;

NOHMMAaTh W  HCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHANBUAYaTbHON pabOThl MPU pENIeHUH YYEOHBIX MaTeMaTUYeCKUX
3ajady;

OpPUHUMATh  1€Jb  COBMECTHOM  JI€ATEIhHOCTH,  IUIAHHPOBATH
OpraHu3allii0 COBMECTHOM paboThI, pacmpenensiTh BHABI PpadoT,
JIOTOBAPHUBATKLCS, 00CYKIATh MPOIECC U PE3YNIbTAaT paboThI, 00001MAaTh
MHEHUSI HECKOJIBKHX JIFO/ICH;

y4acTBOBAaTh B TPYMIOBEIX (opmax paboTel (0OCyX)aeHUs, OOMEH
MHEHHUSIMHA, MO3TOBBIE IITYPMBI W JPYTHUE), BBIMIOJHATH CBOIO YacCTh
paboThl M KOOPAWHUPOBATH CBOM JACHCTBUS C JPYTUMHU YICHAMH
KOMaH/IbI, OI[EHUBATh KaueCTBO CBOETO BKJAJa B OOMIUH TPOIYKT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CﬁMOOpFaHI/I3aIII/ISIZ

CaMOCTOSITEILHO COCTaBJIAITH IIJIaH, AJITOPUTM peIIeHUs 3ajaud (Wiu
€ro 4acThb), BBIOMpATh CHOCOO peHieHuss C YYETOM HMEIOIIUXCS



pecypcoB M COOCTBEHHBIX BO3MOXXHOCTEW, AapryMEHTUpPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUIN C yYETOM HOBOW MH(OpPMALIUK.
CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

e BIAJETh CHOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIA THpouecca Hu
pe3yJibTaTa peleHUsl MAaTEMaTU4YEeCKOU 3a1auH;

e TMPEIBUAECTb TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IPH DPELICHUU
3a7la4yd, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OLTMOOK, BHISBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE pPE3yJbTaTa IESITEIBHOCTU IIOCTABICHHOU
HeMM W YCIOBUAM, OOBSCHATh MNPUYUHBI  JOCTHXKEHHUS WU
HEJAOCTMKEHUSI 1€, HAXOJuTh  OWIMOKY, JaBaTh  OILICHKY
NpUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

K kxonmy oOydenus B 8 kiiacce oOydYarolmIMMCS TMOJYYHUT CIEAYIONINE
IPEMETHBIE PE3YIbTATHI:

Yucsa v BLIYUCTICHUS

Hcnonb3oBaTh HaYadIbHBIC TPEACTABICHUS O MHOXKECTBE JEUCTBUTEIIBLHBIX
gucea  JUIi  CPaBHEHHUS, OKPYIVICHHUS HW  BBIYMCIICHUH, H300pakarh
NENCTBUTENIBHBIE YMCIA TOYKAMH Ha KOOPIMHATHOM MPSMOIA.

[IpumeHnsaTh TOHSATHE ApPUPMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOAHUTh
KBaJIpaTHbIe KOPHH, UCTIONB3YS PU HEOOXOAMMOCTU KaIbKYJSTOP, BHIMOIHSATD
npeoOpa3oBaHusl BBIPAKEHUN, COJEpKAIIMX KBaJpaTHbIE KOPHHU, HCIOIB3YA
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3aMCH OOJBITUX M MAJIBIX YHCENI C TTIOMOIIBIO I€CITUYHBIX
npoOeii u creneHelt yucna 10.

AJire0panyvecKne BbIPasKeHH s

[IpuMeHATP MOHATHE CTENEHUW C LEJIbIM I0KAa3aTelieM, BBINOJIHATh
mpeoOpa3oBaHus BEIPAXKEHU, COACPIKAIINX CTENIEHHU C TEIBIM MTOKa3aTeIeM.

BhIMOTHATH TOXKIECTBEHHBIE TPEOOPA30BAHMS PAIIMOHATHHBIX BHIPAKCHUM
Ha OCHOBE MPaBWJI ICUCTBUI Ha/l MHOTOUJICHAMH U aNre0pandecKuMu Apo0OsiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKHUTEIH.

[TpumensTs mpeoOpa3oBaHMs BRIPAKESHHM IS PEIICHUS Pa3IMYHBIX 3314
W3 MAaTEMAaTHUKHU, CMEXKHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHeliHble, KBaJApaTHbIC YPABHEHUS U PallMOHAJIbHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPAaBHECHUH C JIByMS IEPEMEHHBIMHU.

[IpoBOINUTE MpOCTENIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHI,
B TOM YHCJIE C MPUMEHEHUEM TrpaduuecKux MpeAcTaBlIeHU (yCTaHABIUBATD,
MMEET JIM ypPABHEHUE WJIM CHCTEMa YpPAaBHEHUM DPEUICHHS, €CIIA HMEET, TO
CKOJIbKO, U TIpoYee).

[lepexonutsb OT ciaoBeCHON (POPMYITUPOBKH 3ajlauu K €€ airedpandeckoi
MOJIEJIA C TOMOIIBI0 COCTABJICHUS YPAaBHEHHS WIIM CHUCTEMBl YPaBHEHU,



WHTEPNPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33/Ja4¥ TMOJIyYEHHBIN
pe3yJbTar.

[IpuMeHsTh CBOMCTBA YHUCIOBBIX HEPABEHCTB I CPaBHEHMS, OICHKH,
peliaTh JUHENHbIE HEPABEHCTBA C OJHOW IEPEMEHHOW U UX CUCTEMBI, 1aBATh
rpaUyecKyl0 WIUTIOCTPAIIMI0O MHOXXECTBAa PEIICHUNW HEPABEHCTBA, CHUCTEMBI
HEpPABEHCTB.

DyHKUUHA

[TonumMaTth 1 UCTIOJIB30BATh (YHKIIMOHAIBHBIE TIOHITHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHUS ), ONMPEENATh 3HaueHue (YHKIUU 1O 3HAYCHUIO
aprymeHTa, OrpeaesaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

CrtpouTth rpaduku dJIeMEHTapHBIX (PYHKIINNA BUAA:

y = kix, y = x2, y = x3,y = x|, y = VX, onucbIiBaTh CBOIICTBA YHCIOBOIA
dbyHkmu no e€ rpaduxy.

K koniy oOyuyenuss B 9 kiacce oOyd4aromuiics MOJYYUT CIEAYIONINE
PEAMETHBIE PE3YIbTATHI:

Yucia v BbIYMCICHUS

CpaBHUBAThH U YIIOPSIOUYMBATH PAllMOHATIBHBIC U UPPAIlMOHAIBHBIC YHUCIIA.

Beimonusate apudmernyeckue AEUCTBUA C pallMOHAIBLHBIMU YHCIIaMH,
codeTrass YCTHbIE W TIMCbMEHHBIC TMPUEMBI, BBIMOJHATH BBIUYUCICHUS C
UPPALMOHAIBHBIMY YHUCIIAMH.

HaxonuTe 3HaueHUs cTeneHed ¢ IENbIMH IOKa3aTelsIMU M KOpHEH,
BBIYHCIISITh 3HAYEHUS] YUCIIOBBIX BBIPAKEHUM.

OKpyrJisITh IEUCTBUTENBHBIE YHCIA, BBINOJIHATH MPUKUAKY pe3yJibTaTa
BBIYHCIICHUH, OIIEHKY YUCJIOBBIX BBIPAYKEHHIA.

YpaBHeHUs U HEPABEHCTBA

Pewiath nuHeiHbIE U KBaJpaTHbIE YPaBHEHUS, YPABHEHUS, CBOASIIUECS K
HUM, TIPOCTEHIIINE TPOOHO-PAIIMOHATIFHBIE YPaBHEHUS.

Pemaths cuctemMbl IBYX JMHEHWHBIX YPAaBHEHUU C ABYMs NEPEMECHHBIMH M
CUCTEMBl JIByX VYpaBHEHHI, B KOTOPhIX OJHO YPaBHEHUE HE SBISETCS
JIMHEWHBIM.

Pemate TekcTOBBIE 3amaun anreOpandecKuM CIOCOOOM C TIOMOIIBIO
COCTaBJECHUS YpPaBHEHHUS WJM CUCTEMBbl JIByX YpaBHEHHH C JByMs
MEPEMEHHBIMH.

[IpoBOIUTE MpOCTENIINE UCCIIENOBAHNS YPABHEHUNA U CUCTEM YPAaBHEHHI,
B TOM YHCIIe C MPUMEHEHHUEM TrpadUUYecKux MpecTaBleHn (yCTaHABIUBATH,
MMEET JIM ypaBHEHUE WM CHUCTEMa YPAaBHEHUU pEIICHUS, €CIU HMEET, TO
CKOJIbKO, U Tpoyee).

Pemiath nuHeliHble HEPAaBEHCTBA, KBaJ[paTHHIE HEPABEHCTBA, M300pakaTh
pelieHre HEpaBeHCTB Ha YUCJIOBOM MPSIMOM, 3aMKChIBaTh PELICHUE C MOMOIIbIO
CHMBOJIOB.

Pemiatb cucTemMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pa)xaTh PEIICHHE CHUCTEMBI



HEPAaBEHCTB Ha 4YHCJIOBOM NPSAMOM, 3alUChIBATh PELICHUE C MOMOLIBIO
CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELIEHUH PA3JIMYHBIX 3a7a4.

DyHKUINH

Pacno3naBath QpyHKUIMM HM3y4YEHHBIX BUJOB. [loKa3piBaTh CXxeMaTHUYECKU

pacIoioKeHHe Ha KOOPAMHATHOMN TUIOCKOCTH TpaduKoB GyHKIUH Buaa: Y = KX,
y=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y=x, y = ||, B 3aBucumoctu ot
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Ctpoutb 1 n300paxkaThb cXeMaTUYECKU rpaKH KBaJIpaTUUHBIX ()YHKIIHH,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3HaBaTh KBaApaTHUHYIO (QYHKUMIO 1O (opmyne, NPUBOAUTH
OpUMepbI KBaJIpaTUUHbIX QYHKIUN U3 peanbHON KU3HH, PUIUKHU, T€OMETPHUH.

Yuc10BbIe 10CJIE0BATEIBHOCTH U NIPOIPecCH

PacriozHaBaTh apu@METHUYECKYI0O U TE€OMETPUUECKYIO NPOrpecCuu Mpu
pa3HbIX cioco0ax 3a/1aHusl.

BbInoyHATE  BBIUMCIIEHUS C UCHOJb30BaHUEM (opmyn N-To wieHa
apu(PpMETHIECKON U TE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBHIX N YIEHOB.

N300paxkath 4jeHbl MOCHEAOBATENIBHOCTH TOYKAMU HAa KOOPJIUHATHOMU
IUIOCKOCTH.

Pemartp 3aaun, CBSI3aHHBIE C YMCIOBBIMH I1OCIIEI0BATEIBHOCTAMHU, B TOM
yuciae 3aJadd U3 peaJbHOM JKM3HM (C MCIOJNBb30BAHUEM KaJIbKYJISATOPA,
U(PPOBBIX TEXHOJIOTUH).

Yuureianb Meanuukosa C.H.



