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HOACHUTEJIBHASA 3AIINCKA

AnreOpa sIBIIIETCA OJJHUM U3 OTMIOPHBIX KYPCOB OCHOBHOI'O OOIIIEro 00pa3oBaHMS:
OHa 00ecCIeYynBaET U3yUYEHUE JPYTUX TUCHUIUIMH, KaK €CTECTBEHHO-HAy4YHOT0, TaK U
TYMaHUTApHOTO LUKIIOB, €€ OCBOCHHE HEOOXOIMMO /ISl MPOIOJIKEHUST 00pa30oBaHUs U
B IIOBCEIHEBHOM >XM3HU. Pa3BuTue y 0O0ydyarIMXCSd HAyYHbIX MPEICTABICHUN O
IPOUCXOXKJEHUN W CYIIHOCTU aireOpandyeckux aOCTpakivii, crmocode OoTpakeHHs
MaTEMaTUYECKOM HayKOW SBJICHHM W TMpPOILIECCOB B MPUPOJE U OOIIECTBE, POJU
MaTEMaTUYECKOr0 MOJICTUPOBAHMS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GOopMUPOBAHNIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIILICHHS, HEOOXOIUMBIX IS
aJlanTalnyy B COBpEeMEHHOM I poBoM oliiectBe. M3ydueHue anreOpsl obecrieunBaeT
pa3BUTHE yMEHUsI HAOII0JaTh, CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIJIEHUSI, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTb CBOU
NEUCTBUA W BBIBOJBI, (OpMynupoBaTh yTBepxkaeHHs. OcBoeHHE Kypca anreOpsbl
00ecreynBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYAIOIIMXCS: OHU HCIONb3YIOT
NEAYKTUBHbIE M WHAYKTHBHBIE pacCyXIeHHs, OO0O0OLIEHWEe W KOHKPETHU3ALUIO,
abctparupoBanue u aHanoruto. OOydeHue anredOpe MpenrnosiaraeT 3Ha4YUTEIbHBIN
00BEM CaMOCTOSTENBHON JIEATEIBHOCTH OOYYAIOIIUXCS, MO3TOMY CaMOCTOSITENIbHOE
penieHue 3a1a4 ABISIeTCs peaau3alnen 1esITeIbHOCTHOrO MPUHIUIIA 00yUEeHUS.

B ctpykType nporpaMmsl yueOHOro Kypca «Anredpa» i OCHOBHOTO OOLIETO
oOpa3oBaHMsI OCHOBHOE€ MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE JINHUU:
«Yucna u  BBIUMCIHCHUS», «AnreOpandecKkue BBIPOKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX COAEpKATEIbHO-METOAUYECKUX JIMHUN
pPa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUYEHHS Kypca, B3aUMOJEHCTBYS C APYTUMHU
ero JuHUAMH. B xone wu3ydeHus y4yeOHOro Kypca OOy4YarOIIMMCS MPUXOIUTCS
JIOTUYECKH PACCYKIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3HM ¢
3TUM B Mporpammy ydeOHOro kypca «Anredpa» BKIIOYEHbl HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pazlielax MaTeMaTHYeCcKOoro
oOpa3oBaHUsI U CIOCOOCTBYIOIIME  OBJAJEHHUIO  OOyYarOIMMHCS  OCHOB
YHHUBEPCAIBHOTO MAaTEMAaTUYECKOTro sA3bika. CoaepxaTelbHOM U CTPYKTYPHOU
OCOOEHHOCTBIO yueOHOro Kypca «AmnreOpa» sBISETCS €ro MHTErPUPOBAHHBIN
Xapaxrep.

Conepxanue mTMHAN «YuCa U BBIYUCIEHUS» CIIYKUT OCHOBOW JIJI TaJIbHEUILIETO
U3YYEHUS MAaTeMAaTHKH, CIOCOOCTBYET PAa3BUTHIO y OOyYaroUuxcsi JOTHYECKOTO
MBIIUICHUS, (OPMHPOBAHUIO YMEHHUS TIOJB30BAaThCS AITOPUTMAaMHU, a TaKKe
NPUOOPETEHUIO NMPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JIJIsi TMOBCEIHEBHOM KU3HU.
Pa3BuTHe MOHATHS O YKCIE Ha YPOBHE OCHOBHOI'O OOIET0 OOpa30BaHHUs CBA3AHO C
palMOHAIBHBIMUA U UPPALMOHAIBHBIMU YUCJIAMH, (POPMUPOBAHUEM MPEACTABICHUI O
NEUCTBUTEIILHOM YHUCJE. 3aBEPIICHUE OCBOEHUS YHCIOBOM JIMHUHA OTHECEHO K
cpenneMy oO1eMy o0pa30BaHUIO.



ConepxkaHue ByX alreOpandecKux JTUHUN — «AJNreOpandecKkue BhIPAKESHUSD) U
«YpaBHEHUSI W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOyUYaIOIIUXCS
MaTEMaTHYECKOro anmapara, HEOOXOAMMOTO /i pEIIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX TMPEIMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO
obmero oOpa3oBaHUS YYEOHBIM MaTepuan TPYNIHPYETCS BOKPYT paloOHAIBHBIX
BbIpaXKeHUI. AnreOpa AEMOHCTpUPYET 3HAYE€HHE MAaTeMAaTUKH Kak s3bIKa s
MOCTPOCHUS MATEMaTUYECKUX MOJIENIeH, OMHMCAaHUs MPOILECCOB U SBICHUN PEabHOTO
mupa. B 3amaun  oOyueHust anreOpe BXOMAT TaKXKe JaJbHEWIEe pa3BUTHE
QITOPUTMHUYECKOTO MBITIICHHUSI, HEOOXOJUMOT0, B YaCTHOCTH, IS OCBOSHHUS Kypca
UHPOpPMATUKHA, W  OBIAJCHWE  HABBIKAMU  JEAYKTUBHBIX  PACCYKICHUH.
[IpeoOpazoBanne CHUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHUS,
CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Copepxanne (yHKIMOHATBHO-TPAQUUECKON JIMHUM HalLEJICHO Ha IMOJIy4eHUE
OoOyJaronMMuUCs 3HaHUM O (PYHKIUAX KaK BaKHEUIEH MaTeMaTUYeCKOW MOJACNH IS
OMHCaHUsI W WCCIEIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SBICHUH B MPHPOJAE H
oOmectBe. M3yueHue martepuana COCOOCTBYET Pa3BUTHIO Y OOyYaIOMIMXCA YMEHUS
MCIIOJIb30BaTh PA3IMYHBIC BEIPA3UTEIBHBIE CPEICTBA A3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, Ipaduueckue, BHOCUT BKJIaJ B (OPMUPOBAHUE MPEICTABICHUNA O
POJIM MaTEMAaTHUKH B Pa3BUTUU IUBWIN3AIMH U KYJIbTYPHI.

Pabouas nporpamma Bocnutanus MBOY «Cypckas CHI Ne2y peanusyerca B
TOM 4YHCJIE€ MW 4Yepe3 MCHOJIb30BAaHUE BOCIUTATEIBHOIO IIOTEHIMAIa YPOKOB
MareMaTuku. BocnurartensHbil noTeHIMan npeamera «Marematuka» peanusyercs
qyepes:

- noOyxJeHue oOydarmMxcsd COOJII0IATh Ha YpPOKE OOIIECPUHSATHIE HOPMBI
MOBEJEHUS, NpaBWia OOIIEHUS CO CTApIIMMH (MEeIaroruyecKUMu pabOTHUKAMHU) U
CBEPCTHUKaMHM  (0OydYarolMMHCS),  HPUHLMIBI  y4eOHOW  TUCHUIUIMHBI |
camoopraHuzainuu. MeToibl U IpUeMbl: 00CYXJI€HHE MPaBUI OOILIEHUS CO CTApUIUMHU
(yuuTensiMu) U CBEPCTHUKAMHU (IIKOJIbHUKAMM), MPUHLIMIBI YYEOHOW AUCLMIUIUHBI U
caMOOpraHu3aluu;

- MPUBJICYCHUE BHUMaHUS OOy4arOUIMXCsl K [IEHHOCTHOMY AaCMEKTy HU3y4aeMbIX
Ha YypokKax TMpeAMETOB, SIBJIEHUI, COOBITUH dYepe3: oOOpalieHue BHUMaAHHUS Ha
HPaBCTBEHHBIE aCHEKThl HAYYHBIX OTKPBITUH, KOTOPBIE U3Y4alOTCA B JAHHBII MOMEHT
Ha YpOKE; Ha MPEJACTABUTENECH yUEHbIX, CBA3AHHBIX C U3yYa€MbIMU B TAHHBI MOMEHT
T€MaMHM, Ha TOT BKJIaJ, KOTOPbI OHU BHECIU B Pa3BUTHE HAIllEW CTpaHbl U MHpA, Ha
JOCTOMHBIE MOJIpakaHHsl MIPUMEPBI UX KU3HHU, HA MOTUBBI UX MOCTYNKOB. MeToabl 1
NpUEMBbI: OpraHu3anusi pabOThl C MOJy4YaeMOl Ha ypOKE COLHMAaIbHO - 3HAYMMOMN
uH(popmaIuen, UHUIIMUPOBAHUE €€ OOCYXICHUS, BBICKA3bIBAHUS OOYyJarOITUMUCS
CBOEIr0 MHEHHS, BBIPAOOTKH CBOETO OTHOILICHHS;



- HCHOJb30BaHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH cCoJep)KaHus y4eOHOTo
npenMera aist GOpMUPOBAHUS Y OOYUAIOIIUXCSI POCCUMCKHUX TPATULIUOHHBIX TyXOBHO-
HPABCTBEHHBIX M COLMOKYIBTYPHBIX LEHHOCTEH. METObl U MPUEMBL: TEMOHCTPAIIHS
IeTAM TpUMepa OTBETCTBEHHOTO, TPAXKJAHCKOTO  IOBEACHUS, MPOSBICHUS
YeJIOBEKOII00Us U 100pOCepIeUHOCTH, Yepe3 MoI00P COOTBETCTBYIONIMX TEKCTOB IS
YTEHHUS, 3314 [T pEIICHUs, TPOOJIEMHBIX CUTYallui sl 0OCYKJICHUS B KJ1acce);

- BKJIIOYEHHE B YPOK WIPOBBIX MPOIEAYpP, KOTOPHIE MOMOTAIOT MOJACPKATh
MOTHUBAIIMIO OOydYalOUIMXCS K MOJYyYEHHIO 3HaHUM, HaJQXUBAHUIO TO3UTUBHBIX
MEKITMYHOCTHBIX OTHOIICHHA B KJacce, IOMOTAIOT ~ YCTaHOBJICHUIO
I00posKenaTenbHOM aTMochepsl BO BpeMst ypOKa;

- TpPUMEHEHHE Ha YpPOKE HHTEPAKTUBHBIX (GopM pabOThl, CTUMYIUPYIOLIUX
MO3HABATEIbHYIO MOTUBAIIUIO O0YYAIOIINXCS.

- IPUMEHEHHE TPYIIOBON pabOThI UM pabOTHI B Mapax, KOTOPbIE CIIOCOOCTBYIOT
pPa3BUTHIO HaBBIKOB KOMaHAHOM pabOThl M  B3aUMOJCICTBUIO C JApYTUMHU
00yYaOIINUMUCH.

- BBIOOD W WCIIOJIb30BAHHE HA YPOKaxX METOJIOB, METOAHMK, TEXHOJOTHH,
OKa3bIBAIOIINX BOCHHUTATEILHOE BO3JCHCTBHE HAa JWYHOCTH B COOTBETCTBUHU C
BOCIMTATEIbHBIM UACATIOM, LEIbIO U 33/1a4aMU BOCIIUTAHUS;

- UIHULIMMPOBAHUE U MOAJEPKKA UCCIIEI0BATENbCKON JEATENBHOCTH LIKOJIbHUKOB
B ¢opMe BKJIIOYCHHS B YPOK Pa3IMUYHBIX HCCIEIOBATENBbCKUX 3aJaHUN M 3a1ad, 4TO
JaeT BO3MOXHOCTh O0YUYaIOIUMCSI IPUOOPECTH HABBIKH CAMOCTOSTEIBHOTO PEIICHUS
TEOPETUUECKON MpPOOJIEMBbl, TEHEPUPOBAHUS U OPOPMIICHHUSI COOCTBEHHBIX TMIIOTES,
YBOKUTEIBHOTO OTHOIICHHUS K UYYXXUM HJesAM, IyOJUYHOTO BBICTYIUICHUS,
apryMEHTUPOBAHUS U OTCTaWBAHUA CBOEH TOYKU 3peHus. MeToabl U NpPUEMBI:
peanu3anus UHANBUAYATbHBIX U TPYIIOBBIX NCCIEIOBATEICKUX TPOEKTOB.

- YCTaHOBJICHHE YBAXKUTEJIBHBIX, JTOBEPHUTEIHHBIX, HEPOPMAIBHBIX OTHOIIEHHI
MEXJy YyYUTENIEeM M YYEeHUKaMH, CO3JaHHe Ha ypOKax 3MOLMOHAIBbHO-KOM(OPTHOMN
Cpelbl;

- opranuzanus 1medcTBa MOTUBUPOBAHHBIX M DPYAUPOBAHHBIX yUAIIUXCS HAJ UX
HEYCIEBAOIIUMA OJHOKJIACCHUKAMHU, JNAIOIIEr0 MIKOJbHUKAM COIMAIIbHO 3HAYMMBIN
OTIBIT COTPYAHUYECTBA ¥ B3aUMHOM MOMOIITH. MeTOIbI ¥ TPHEMbI: HACTABHUYECTRO.

MECTO KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY MJ1aHy B 7—9 Kilaccax u3ydaercst yueOHbIi Kypc «Anredpay,
KOTOpBIM BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pas3fenbl cojepkanus: «Yucna u
BBIUMCICHUS, «AnreOpandeckue BBIPAKECHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHKIHUWY.



Ha usydenne yuebHoro kypca «Anredpa» orsoautcs 306 dacoB: B 7 Kiacce —
102 gaca (3 gaca B Heneno), B 8 kimacce — 102 gaca (3 yaca B Heeno), B 9 kiacce —
102 gaca (3 yaca B HezienIO).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

bubmuoteka IIOK — https://m.edsoo.ru
OopasoBareibhblil pecype SKnacce.pd — https://www.yaklass.ru

Marepuanst ®TUC «Most mkona» — https://myschool.edu.ru



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, NEPEX0] OT OAHON (HOpPMBI 3amHUCH
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTejieM: OIpEelIeHue, MpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMOCTH, pPA3JIO)KEHHE HAa  MHOXHUTEIN
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHne, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IpaBuia NpeoOpa3oBaHUS YypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UncnoBele TPOMEXYTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = [x|. I'paduyeckoe pemieHne JIUHEWHBIX YpaBHEHUN M CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciia 1 BBIYMCICHUS

KBagparHbeiii kopeHb W3 uncia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHANIBHBIX unced. CBOMCTBA apupMETHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YNCIA.

CreneHb ¢ UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIIA.

AJuiredOpanyecKue BbIpaKeHUA

KBampaTHblii  TpEXwieH, pas3loKEHHE KBAJPAaTHOIO TPEXWIEHA HA
MHOKHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JapoOei.
ParnmonanbHble BEIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padmueckass uHTEpIIpeTalvs YPaBHEHUH C JBYMs NIEPEMEHHBIMH U CHUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHENHBIX YPABHEHU C IBYMS [IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynknuu. OOnacTb oOmpeAeNeHUuss U MHOXKECTBO 3HAYCHMH
dbynakuun. CiocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkumu. YUrenne cBoicTB dyHKumu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPa)KaIOIIKUX PeATbHbIE MPOLECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. Oykuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HAa MHOKHUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JIMHEHHOe, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMEeHHOMW. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIINHBI 1TapabO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

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



YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu

[IoHsiTHE YMCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysoi N-To wieHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. @opmyibel N-ro udjaeHa
apu(MeTHYeCKO U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE TPOLIEHTHI.



INJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMUbI
YUYEBHOTI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBbTATBI

JInyHOCTHBIE pe3yJbTaThbl OCBOCHUS IMPOrpaMMbl YYEOHOTro Kypca «Aireopa»
XapaKTEPHU3YHOTCH:

1) maTpuoTnyYecKkoe BOCIMTAHNE:

MPOSIBJICHUEM HMHTEpEcAa K MPOLUIOMY M HACTOSLIEMY POCCUUCKOM MaT€MAaTHKH,
LEHHOCTHBIM OTHOUIEHUEM K JOCTH)KCHMSM POCCHUHCKHX MAaTEMaTHUKOB M POCCHMCKON
MaTEMaTUYECKOM IIKOJBI, K MCIOJIB30BAHUIO OTHUX IOCTH)KCHHMHM B JPYTHX HAyKaxX U
MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN IpakIaHWHA U peau3alliy €ro Mnpas,
NpPEJICTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKUMOHMPOBAHUS Pa3INUYHbBIX
CTPYKTYp, SBJEHHH, Mpoueayp TIpaxJaHCKoro ooOiiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO JTHYECKUX MpOOJEM, CBA3AHHBIX C
MPAaKTUYECKUM MPUMEHEHUEM JIOCTHKEHUI HAayKH, OCOZHAHMEM Ba)KHOCTH MOpPAJIbHO-
TUYECKUX MPHUHIIMUIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE YYacTME€ B PEIICHHH [PAKTHYECKHX  3aJay
MaTeMaTUYeCKOM  HAMNpPaBIIEHHOCTH, OCO3HAHMEM BAXXHOCTH  MAaTEMaTHYECKOTO
oOpa3oBaHMsI Ha NPOTSKEHUU BCEW JKU3HU U YCIEIWHON mpodeccuoHaIbHOM
JESTeIbHOCTY W pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOCHUEM WHIUBUAYaIbHOW TPAeKTOPUU OOpa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K OMOILMOHAIIBHOMY M 3CTETHYECKOMY  BOCIHPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajay, pELIEHUH, pacCyXIeHUH, YMEHUIO BUICTb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTalMed B  JCATENbHOCTH HA  COBPEMEHHYIO CHUCTEMY  Hay4YHBIX
Npe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, MPUPOAbl U
oOmiecTBa, IOHMMAaHMEM MAaTeMaTUYeCKOW HayKh Kak c¢epbl 4YeloBEeYeCKOU
NEATENbHOCTH, ATAlOB €€ pPa3BUTHS M 3HAYMMOCTH JUISI Pa3BUTHS IMBUJIM3ALINH,
OBJIAJICHUEM SI3bIKOM MaTEMaTUKH W MAaTeMaTHYeCKOM KyJIbTYpOHl Kak CpeICTBOM
MO3HAHUS MHUpa, OBJIAJCHUEM NPOCTEUIIMMU HaBbIKAMU  HCCIIEIOBATEIBCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GopMHUpPOBaHHME KYJLTYPbl 310POBbS U
IMOIUOHAIBLHOTO 0J1Ar0NOTyYHs:

TOTOBHOCTBIO TIPUMEHSITh MaTEMAaTUUECKHAE 3HAHUS B HHTEPECaX CBOETO 3/I0POBHSI,
BEJICHHSI 3JI0POBOTO 00pa3za XHW3HU (3I0pOBOE MUTAaHUE, COATTAHCHPOBAHHBIN PEXUM
3aHATUA W OTABIXA, peryisipHas Qu3uveckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO
HaBbIKa pediekcuu, MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPyroro
YeNI0BEeKa;

7) 3K0J10THYECKOe BOCTIHTAHHE:

OpUEHTAIMel Ha MPUMEHEHHWE MAaTeMaTUYeCKHX 3HAHWHK JUIS pelieHUs 3anad B
00J1acTH COXPaHHOCTH OKPY)KAIOIICH Cpelbl, TUIAHUPOBAHUS TOCTYIKOB W OIEHKUA HX
BO3MOXXHBIX TIOCTCACTBUM JJisi OKPYXKAaIOLIeH Cpenbl, OCO3HAHHUEM TJI00ATBHOTO
XapaKTepa SKOJOTUUECKUX TPOOJIEM U ITyTeH UX PEIICHHUS;

8) amanTaumMs K HM3MEHSIIOIIMMCS YCJOBHSM CONHUAJIBLHOW W TNPUPOTHOMH
cpenbl:

TOTOBHOCTBIO K JICHCTBUSM B YCIOBHUSIX HEOTPEACIEHHOCTH, TIOBBIIICHUIO YPOBHSI
CBOCH KOMITETCHTHOCTH dYepe3 MPaKTHUUECKYIO0 NESITCIIBHOCTh, B TOM YHCJIE yMEHUE
VUHUTBCS Y APYTUX JIOACH, TPHOOpETaTh B COBMECTHOM ACATEIHPHOCTA HOBBIC 3HAHUA,
HaBBIKH U KOMIIETCHIIH U3 OTbITA APYTHX;

HEO0OXOIUMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHUH, B TOM 4YuCie (GOPMYIUPOBATH
UJIeH, TTIOHATHS, TUIIOTE3bl 00 OOBEKTAX W SBIICHHUSX, B TOM YHCIIC paHEEe HEU3BECTHBIX,
0CO3HaBaTh NEeHHUIMTHI COOCTBEHHBIX 3HAHWW M KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAllMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIONIMH KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIC
permeHuss W JACUCTBUSA, (OPMYJIUPOBaTh ¥ OICHUBATh PHUCKH U TIOCIICICTBUSA,
(hopMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble 1ornyeckue AecTBUA:

e BBIBISITH W XapaKTEPU30BaTh CYIICCTBEHHBIC NPU3HAKH MaTEMaTHYECKHUX
00OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TMOHATHAMHU, (OPMYIHPOBATH
ompeneneHus  TOHSATHUW,  yCTaHABIMBATh  CYIIECTBEHHBIM  TPU3HAK
KIaccu(pukanyyu, OCHOBaHUS I OO0OOIIEHWS ¥ CpaBHEHUA, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH,  (HOPMYJIUPOBaTH HW  MNPeoOpa3oBBIBATh  CYXKICHUS:
YTBEPAUTEILHBIE W OTpHUIATCIIbHBIC, CIWHUYHBIC, YaCTHBIE W  OOIIHE,
YCIJIOBHBIE;



BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MIPOTUBOPEUUS B
¢dakTax, MaHHBIX, HAOIIOJACHUSIX U YTBEPXKACHUSIX, NIPEIJiaraTh KPUTCPUU IS
BBIABJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

JieNaTh BBIBOABI C KCMOJB30BAHHEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

pa3buparh OKa3aTelbCTBA MATEeMATHUECKUX YTBEPXKACHUU (MpsIMbIE U OT
MPOTUBHOTO), TPOBOAWTH CAMOCTOSITEIBHO HECIIOXKHBIE JI0Ka3aTeIbCTBA
MaTEeMaTUYECKUX (PaKTOB, BHICTpAUBATh APTyMEHTAIIUIO, IPUBOAUTH MPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CIIOCOO pelleHus YydyeOHOW 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMPATh HauWOoJiee TMOAXOIANIUN ¢  Y4ETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrlIe ucciieqoBareLCKue J1eCTBUA:

UCIOJb30BaTh BOMNPOCHl KakK HCCIIEI0BATEIbCKUM HMHCTPYMEHT ITO3HAHUS,
(opMynMpoOBaTH  BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUYUE, MpoOIeEMYy,
CaMOCTOSITENIFHO yCTaHABIMBATh HUCKOMOE U JaHHOE, (OopMHpOBaTh THIIOTE3Y,
apTryMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHUE;

OPOBOJAUTH IO  CaMOCTOSITEIBHO  COCTaBJICHHOMY IUIaHY  HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJBIIOE HCCIEOBAaHUE I10 YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBAaTH OOOOIIEHHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOIO HAOJIOJCHUS, HCCIEIOBaHUs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE TMpoIecca, a TaKXKe BBIIBUTATh
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmaumeii:

BBISIBJISITH ~ HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpMaLMK, JaHHBIX,
HEOOXOMMBIX JIJIsl pEeLIeHUs 3a/1a4U;

BBIOMpPATh, AHAIU3UPOBATH, CHUCTEMATU3UPOBAaTh U  HHTEPIPETUPOBATH
MH(}OpMaLUIO Pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BBIOMPATH (hOPMY MpEACTaBIECHUS HHPOPMALIMK U WILTIOCTPUPOBATH pelllaeMble
3aJlauy CXeMaMH, JuarpaMmmMamMu, HHOHM rpauKoil 1 ux KOMOMHAIUAMUY;
OLICHMBATh HAAE&KHOCTh HHMOPMALMKM 1O KPUTEPUAM, MPEAJTIOKEHHBIM
yUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATENIBHO.

KoMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIC y4eOHbIE JeHCTBUSA:

BOCIPUHUMATH U (OPMYJIUPOBATH CYXkJACHUS B COOTBETCTBUU C YCJIOBHUSIMH U
HEeJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U IMCBMEHHBIX TEKCTaX, AaBaTh ITOSICHEHMS 110 X0y PELICHHUs 3a1a4H,
KOMMEHTUPOBATH MMOJTYyYECHHBIN PE3yJIbTaT;



B X0JI¢ OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXITaeMOW TEMBI,
MpoOJieMbl, pelIaeMoil 3aJauu, BBICKA3bIBaTh WJECH, HAIICJICHHBIE HA IOUCK
pElIEHUsI, COMOCTABIIATh CBOM CYXKJICHUSI C CYKICHUSIMU JIPYTUX YYaCTHUKOB
nuanora, oOHapyKUBaTh pa3IudKe U CXOJICTBO MO3UIMI, B KOPPEKTHON (opMme
(bopMyIHpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

e TPEACTABIATH PE3yJIbTaThl PEIICHUS 3a7auyM, HKCIEPUMEHTA, HUCCIICIOBAHUS,
MPOEKTa, CaMOCTOSTEIILHO BBHIOMPATh (hOpMAT BBICTYIUICHUS C y4E€TOM 3aaad
Ipe3eHTAllMU U OCOOEHHOCTEN ayAUTOPHUY;

e T[IOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJAHOW M WHIAUBUIYATbHOU
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTUUECKUX 3a]1aY;

e TMPUHUMATH 1I€JIb COBMECTHOM JEATEIbHOCTH, IUJIAHUPOBATH OPraHU3aLNI0
COBMECTHOI paboThl, paclpeaessaTh BUAbl padboT, 10roBapuBaThCs, 0OCYKIaTh
IpolLiecC U Pe3ysibTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JTIOJICH;

e yYacTBOBaTh B I'PYIIOBBLIX (hopMax paboThl (0OCYKIeHUsI, OOMEH MHEHUSIMHU,
MO3TOBbI€ IITYPMbl M JpPYTUE), BBINOJHATH CBOK 4YacThb pPabOTBHl W
KOOPAUHUPOBATh CBOW JCHCTBUSI C APYTUMU YICHAMU KOMAaH/]IbI, OIICHUBATH
Ka4ecTBO  CBOEro BKjJaJga B  OOHMHA  TPOAYKT MO  KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

e CaMOCTOSITEJILHO COCTaBJSTH IUIaH, AJTOPUTM pelIeHUs 3amauu (WM €ro
4acTh), BBIOMpATh CIOCOO peleHus ¢ YYETOM HMEIOIIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHunit ¢ yaéToM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb, SMOUMOHAIbHBIN UHTEJJIEKT:

e BJIAQACTh CIOCOOAMU CAMOMPOBEPKH, CAMOKOHTPOJSI Mpolecca W pe3ynbTaTa
pelIeHrs MaTeEMaTUYECKOM 3a/1auu;

e TMPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh NpPH PEUICHUU 3aJayH,
BHOCHUTh KOPPEKTUBBI B JIESITEIHBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HalJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE peE3yjbTaTa ACATEIbHOCTU IOCTABJICHHOW MLEIH U

YCIIOBUSM, OOBSICHATh NTPUYUHBI JOCTHKEHUS WM HEIOCTHXKEHUS 1eIH,
HaxXOJIUTh OIMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 7 kiacce o0ydaromuics NOMyUUT CIAEAYIONINE TIPeIMETHbBIE
pE3yNbTAThI:

Yuciia ¥ BbIYUCTIEHUSE

BrImonHsATh, coueTast yCTHbIC U TMCHMEHHBIC TTPUEMBI, apu(hMETHIECKIE TCHCTBUS
C pallMOHAJIBLHBIMU YHCIIAMHU.

Haxonuth 3Ha4eHUs! YUCIIOBBIX BBIPAXKEHUHN, TPUMEHATH Pa3HOOOPa3HbIE CIIOCOOBI
U NPUEMBI BHIYMCIICHUS 3HAUCHUN APOOHBIX BBIPAXKEHHH, ColepKaliX OOBIKHOBEHHBIE
U JCCATUIHBIC APOOH.

[lepexonuts OT oxHOW (OPMBI 3amUCH uuced K Apyroil (mpeodpa3oBHIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO JPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAITMOHABHEIC YHCTIA.

OKpyIJsTh Yncna.

BBITTOMHATE TMPUKHUAKY W OIEHKY pe3yJbTaTa BBIUMCICHUHN, OIEHKY 3HAYCHUI
YUCJIOBBIX BBIpAKEHUW. BBIMONMHATE AEUCTBUS CO CTENEHSMU C HaTypaJbHBIMU
MOKa3aTeNIIMH.

[IpuMeHATh TPU3HAKK JETUMOCTH, Pa3j0KCHHE HAa MHOKHTEIN HATYPaTbHBIX
qHCel.

Pemate mOpakTUKO-OpPUEHTUPOBAHHBIE 3aJlayd, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, [MPOMOPIMOHAIBHOCTBIO  BEIWYWH, [MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl pelieHusl 3a7ad C y4yé€TOM OTrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs

Hcnionb3oBath anreOpandyeckyr0 TEPMHHOJOTHUIO U CHUMBOJIUKY, MPUMEHSThH €€ B
IpOLECCe OCBOCHUS y4eOHOro MaTepuaia.

Haxomute 3HaueHWS OYKBEHHBIX BBIPOKEHUW TPU 3aJaHHBIX 3HAYCHUIX
MePEMEHHBIX.

BrImonHATE mpeoOpa3oBaHUs IEIOTO BBIPAKEHUS B MHOTOWICH NPHBEACHUEM
MOI00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BhINONMHATS YMHOXKEHHE OJTHOWICHAa HA MHOTOWICH M MHOTOYWIEHA HA MHOTOYJIEH,
MIPUMEHSATH (DOPMYJIBI KBaJpaTa CYMMBI ¥ KBaJipaTa pa3HOCTH.

OcCymIecTBIATh pa3ioKEHNE MHOTOWICHOB HA MHOXKHUTEIHU C IIOMOIIBIO BEIHECCHHSI
3a CKOOKHM OOIIEro MHOXHWTENS, TPYNIUPOBKU ClIaraéMbIX, MpUMEHEHUs (opmys
COKPAILIEHHOI'O YMHOKEHHUS.

[IpumensaTy mpeoOpa3oBaHUS MHOTOUYJICHOB JUIsl PEIICHUS PAa3IMYHBIX 3a/a4d U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEATbHON MTPAKTHKH.

Hcnonb30BaTh CBOWCTBA CTETMEHEW C HATypaldbHBIMH MOKA3aTESIMH  JIJIS
peoOpa3oBaHUsl BHIPAKCHUI.



YpaBHeHMs U HEPABEHCTBA

Pemlare nuHElHBIE YypaBHEHUS C OJHOW TNIEPEMEHHOM, IPUMEHSS MNpaBuia
IIEpEX0/1a OT MCXOAHOIO YPaBHEHUS K PaBHOCWIBHOMY eMy. lIpoBepsTs, sBnserca nu
YHUCIJIO KOPHEM YPABHEHHSI.

[IpumeHsTh rpaguueckue METOAbl NPU PEIICHWU JIUHEWHBIX YpPaBHEHMH U HUX
CUCTEM.

[TonGupath mpuMepsl Map YUCE, SBIAIOMIUXCS PEIICHUEM JTUHEHHOrO ypaBHEHHS
C IBYMsI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTU TpauK JIMHEHHOTO ypaBHEHHUS C JBYMs
IEPEMEHHBIMHU, M0JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPABHEHUS.

Pemare cucteMsl AByX JIMHEMHBIX YPaBHEHMM C JBYMS IIEPEMEHHBIMH, B TOM
qrciie rpaduIecKu.

CocTaBisATh U pelaTh JMHEHHOE YPABHEHUE WM CHUCTEMY JIMHEHHBIX YpaBHEHUN
[0 YCJIIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a1a4dd
ITOJTyYEHHBIA PE3yJbTaT.

DOYyHKIUU

N3o0paxkath Ha KOOPJAWHATHOW MPSAMOM TOYKH, COOTBETCTBYIOUIWE 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alMChIBATh YHUCIIOBBIE IMPOMEXYTKH Ha
areOpanvdeckoM si3bIKe.

OTMeuarb B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJAMHATAM,
CTpOUTh rpaduku TMHENHBIX QyHKUIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnucelBaTh ¢ MOMOIIBIO (PYHKIUN U3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMMU:
CKOpPOCTb, BpEMS, PacCTOSHME, LI€HA, KOJIUYECTBO, CTOUMOCTb, IIPOU3BOIUTEIBHOCTD,
BpeMs1, 00bEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIMU 1O 3HAUEHHIO €€ apryMeHTa.

[Tonumate rpaduueckuil cnocoO MpencTaBiICHUS U aHalu3a UH(pOpMaIUH,
U3BJIEKATh U MHTEPIPETHPOBATh MH(POpPMAIMIO U3 IpaUKOB pealibHbIX MPOLECCOB U
3aBUCUMOCTEMN.

K xonny oOyuenus B 8 kiacce o0yvaromuiics NOJy4UT CIAEAYIONINE IPEeIMETHbBIE
pEe3yJbTaTHI:

Yucaa v BBIYUCICHUSA

Hcnonb30BaTh HAYAIBHBIE MPEACTABICHUS O MHOKECTBE JNEUCTBUTEIIBHBIX YUCEI
IUIA CpaBHEHMs, OKPYIJICHHS U BBIYMCICHHM, M300pa)kaTh EHCTBUTENIbHBIC YHCIIA
TOYKaMH Ha KOOPAMHATHOM IIPSAMOM.

[IpumeHsATh mMOHATHE apU(METHUUECKOrO0 KBAJpPaTHOTO KOPHS, HaXOAUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YyS TpPU HEOOXOJUMOCTH KaJbKyJATOP, BBINOJHATD
npeoOpa3oBaHus BBIPAXKEHUM, COJAEPKAIIMX KBaJpaTHbIE KOPHHU, MCIIOJb3Yys CBOMCTBa
KOpHEM.



Hcrnonb30Bath 3a0Ucy OOJBIIMX U MAJBIX YHCEII C IIOMOIIBIO JECATUYHBIX ApOOei
u crenexneit uncna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpyuMeHATh  MOHATHE  CTENEHW C  LEJIbIM  [0KAa3aTelieM,  BBINOJHSITh
npeoOpa3zoBaHus BHIPAKEHHM, COAEPKAITUX CTETICHU C IEJIbIM IMOKA3aTEeJIeM.

BBINONHATE TOXIIECTBEHHBIE MPEOOPA30BAHUS PALMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE MPABUJI ACHCTBUI HaJ MHOTOYJIEHAMU U alNre0pandyecKuMu Apo0siMu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHsaTh TIpeoOpa3oBaHUsl BBIPAKEHUN MJIs PEIICHUS PA3TUYHBIX 33Jad U3
MaTeMaTHUKH, CMEXHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PewaTte JnMHEWHbIE, KBaJpaTHbIE YPAaBHEHHsS W palHdOHAJIbHBIE YypaBHEHMS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMs IEPEMEHHBIMH.

[IpoBONTH MPOCTEMIINE UCCIEIOBAHNS YPAaBHEHUA U CUCTEM YpaBHEHHM, B TOM
yycie ¢ NpUMEHEeHHWEM TIpadHuuecKuX NpeacTaBleHUi (yCcTaHaBIMBaTh, HMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEILICHHUS], €CITU UMEET, TO CKOJIBKO, U MPOUEE).

[lepexoauTh OT ci10BECHOU (hOPMYIUPOBKHU 33J1a4u K €€ anreOpandeckor MoJiean
C MOMOIIBIO COCTABJICHUSI YPABHEHUSI WM CUCTEMbl YPABHEHUI, UHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M [TOJYYEHHBIN pe3ynbTar.

[IpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLIEHKH, pellaTh
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M UX CHUCTEMBI, JaBaTh rpadUuecKyro
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonumaTe W MCHONB30BaTh (YHKIIMOHAJIBHBIE TOHSATHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O0O03HAUYEHMsI), OMNPEAENATh 3HayeHUWE (YHKIMU 10 3HAYEHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU 1O €€ rpauKy.

Ctpouts rpaduku dJIeMEeHTapHBIX QYHKIMM BUA:

y=k/x, y=x2,y =x3,y = |x|, y = VX, OHCBIBATH CBOICTBA YHCIOBOH (HyHKIMH
1o e€ rpaduky.

K xoHny oOyuenus B 9 kiacce o0yyaromuics NOJy4UT CIAEAYIONINE IPEeIMETHbBIE
pE3yNbTaThI:

Yucia v BIYUCICHUSA

CpaBHUBATH U YNOPSAIOYNBATH PALIUOHAIIBHBIEC U UPPAllMOHATIBHBIE YHCJIA.

BoinonuaTe apudMernyeckre ACHCTBUS C palMOHAIBHBIMM YHMCIIAMU, COYETas
YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBIMOJHITh BBIUMCICHUS C HPPALMOHAIBHBIMU
YUCIIAMH.

Haxonute 3HaueHUs1 CTENEHEN C LEJIBIMH IOKA3aTeNsIMU U KOPHEW, BBIUYUCIISTH
3HAYEHUSI YUCTIOBBIX BHIPAKECHMUIA.



OKpyryisiTh  JEUCTBUTEIBHBIE  4YKCJA, BBINOJHATH NPUKHUIKY  pe3ysibTaTa
BBIUHCJICHUW, OLICHKY YMCIJIOBBIX BBIPAKEHUU.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHElHBIE W KBaJpaTHbIC YPAaBHEHUS, YPABHEHMS, CBOISIIHUECS K HUM,
POCTEHIINE APOOHO-PAITMOHAIBHBIC YPAaBHCHHUSI.

Pemate cucteMbl IByX JTUHEMHBIX YPABHEHUM C IByMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUI, B KOTOPBIX OJTHO YPABHEHHE HE SBJISCTCS JIMHECUHBIM.

Pemate TekcTOBBIC 3a/1aUM aNreOpaMYecKUM CIIOCOOOM C TIOMOIIBIO COCTABIICHMS
YpaBHEHUSI WJIM CUCTEMBI ABYX YPABHEHUN C JIByMS IEPEMECHHBIMU.

[IpoBoaMTH MpOCTEHIINE UCCIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHECHUH, B TOM
quCciie ¢ TpPUMEHEHHEM TpadHuuecKux MpeacTaBieHuid (yCTaHABIMBATh, HMEET JIU
YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemrats nuHeliHbIe HEpaBEeHCTBA, KBaJIpaTHBIC HEPABEHCTBA, M300pakaTh PEIICHUE
HEPABEHCTB HA YMCIIOBOM IPSIMOM, 3aMIMCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Pemate cucTtembl JIMHEWHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJ[paTHOE HEPABEHCTBO, M300pa)KaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCJIOBOU
MPAMOM, 3aIUCHIBaTh PEIICHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHbBIX 3a]1a4.

DOyHKUUHA

Pacno3naBath (yHKIIMM W3y4YeHHBIX BHUJOB. [loKa3pIBaTh CXEMaTUYECKHU

pacIioyio’keHue Ha KOOPAWHATHOM TUIOCKOCTH rpadukoB GyHKImMi Buga: Y = KX, y = kX
+h y=kix,y=ax2 + bx + ¢,y = x3, y = Vx, Y = |X|, B 3aBHCHMOCTH OT 3Ha4CHHil
KO3((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIUA.

Ctpouth W u300pakaTh CXeMaTUYeCKH TrpaduKu KBAJAPATUYHBIX (DYHKIIHMA,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH MO UX Tpadukam.

Pacno3naBate KBampatnuHyro QyHKOHIO 1O (GopMylie, MPUBOAUTH MPUMEPHI
KBaIpaTHUHBIX QYHKIUI U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

YucioBble NMOC/T€10BATEILHOCTH H MPOrpeccunt

Pacnio3naBaTh apu(METHUECKYI0 W T€OMETPHUYECKYIO IMPOTPECCHM IMPHU Pa3HBIX
croco0ax 3a7aHusl.

BBIMONMHAT,  BBIUMCICHHWS C  WCIOJNB30BaHMEeM  (opMyn n-To  dYieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbl MEPBBIX N UJICHOB.

N306paxaTh 4ieHbl NOCIEI0BATEIbHOCTH TOUKAMH Ha KOOPJMHATHOMN MIIOCKOCTH.

Pematp 3a7aun, cBsI3aHHBIE C YMCIOBBIMH IOCIEA0BATEIBHOCTSIMHU, B TOM YHCIIE
3aJaud M3 pealbHOM JKU3HM (C HCIOJb30BAaHHEM KaJbKyJsTOpa, LU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeUMCIeHU. PallmoHaIbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edso0.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
° YHKHHH 6 https://m.eds00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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