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INOACHUTEJIbBHASA 3AIINCKA

Anrebpa sdABise€TCSs OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa30BaHMs: OHAa 00ECTIEYNBAET U3YUYECHUE JPYTUX JTUCLUIUINH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMaHUTAPHOIO LHKIOB, €€ OCBOCHHE HEOO0XOOUMO s
IPOAODKEHUs 00pa30BaHus U B IOBCEIHEBHOM u3HU. PazButre y oOydaromuxcs
HAYYHBIX TPEACTABICHUNH O TMPOUCXOKACHUU U CYIIHOCTH alreOpanuyecKux
abcTpakiuuii, cnocode OTpakeHUs MAaTEMaTUYECKONW HAYKOH SIBIIEHUI U MPOLIECCOB
B NPUPOAE U OOILECTBE, POJU MAaTEMaTHUYECKOIO MOJEIMPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PECHHUS
Y KayeCTB MBIIUIEHUSA, HEOOXOAUMBIX JJIs afanTalii B COBPEMEHHOM LU(POBOM
obmectBe. M3ydeHue anreOppl oOecreynBaeT pa3BUTUE YMEHHUs HaOJIOJATh,
CpaBHMUBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILICHUS,
CHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JEWCTBUS U BBIBOJBI,
bopmynupoBath yTBepxkAcHUS. OCBOEHUE Kypca aireOpbl 00€CIeYnBaAET Pa3BUTHE
JIOTUYECKOTO MBIIUIEHUS OOYYalolUXCsA: OHU MCHOJB3YIOT JEAYKTUBHBIE U
UHAYKTUBHBIE PACCyXJE€HUs, 0000IIeHNEe U KOHKPETU3alNI0, a0CTparupoBaHUE U
aHanornto.  OOydeHue  anrebpe  mpeAnosaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOATENbHON JESTENIbBHOCTH 00YyYaloluXcsi, IO3TOMY CaMOCTOSATEIbHOE
pelIeHue 3a1a4 ABJISIEeTCS peaan3aunuen e TeIbHOCTHOTO MPUHIUIIA 00yYEHUSI.

B crpykType mnporpammbl y4eOHOro Kypca «Ausredpa» ajii OCHOBHOIO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUS Y, «AJreOpandecKkie BhIpaKEHU», « YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxnas w3 3TUX coaepKaTelbHO-METOIMYECKHX
JIMHUM pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOACHCTBYS C
IpyrMMH €ro JHHUAMH. B Xoae wu3yueHuss ydeOHOro Kypca oOOydaromuMmcs
IPUXOAUTCS JIOTUYECKU PACCYKJATh, UCIIOIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOTro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zeiiax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJIAJECHUIO O0YyYaIOIIMMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaTthyeckoro s3bika. ConepKaTenbHOU U
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conepxxanne JmHUKM «Yuca W BBIYMCIECHUS» CIIYKUT OCHOBOW JUIS
JaNbHENIIero U3y4yeHUs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroIIMXCs
JIOTHYECKOT0 MBILIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATUSA O YHUCIIE HA YPOBHE OCHOBHOIO 0O0IIEro oOpa3zoBaHMs
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMH, (HOpMHpPOBAHUEM
NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOMN
JUHUHA OTHECEHO K cpeiHeMy o01iemMy 00pa3oBaHUIo.



Copeprkanue AByX anreOpandeckux JIMHUMN — « Aredpandeckue BhIpaXeHus
U «YpaBHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO y OOYHAIOIINXCS
MaTEeMaTHYECKOTo amnmapara, HEOOXOAMMOIOo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHUs Y4YeOHBIH Marepuana TPYHIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMAaTUYECKUX MOJeNed, ONUCAaHUS MPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaum oOydeHust anreOpe BXOAAT Takke
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWH(GOPMATHKH, M OBJAJCHHE HaBbIKAMU
JeAyKTUBHBIX paccyxaeauid. [IpeoOpa3oBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTEeMaTHIECKOMY TBOPYECTRY.

Conepxanue QyHKIMOHANbHO-TpapUUECKON JIMHUU HALEJIEHO Ha MOJy4YeHUe
oOyJaroluMHUCs 3HaHUM 0 QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTHUYecKOW Mojenu
JUIsL OTIMCAHUSL M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUHN B IPUPOJIE
u obmecrBe. M3yueHue martepuana CrocOOCTBYET PA3BUTHIO y OOYyYarolIMXCs
YMEHHsI UCTIOIh30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIC CPEICTBA A3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJIMYECKUE, TIpauueckue, BHOCUT BKJIaJ B (POPMHUpPOBAHUE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUU UBUIM3ALMH U KYJIbTYPBbI.

CornacHo yueOHOMY mlaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOPHIH BKIIOYACT CIEAYIONIME OCHOBHBIC Pa3felibl COACPKAHHS:
«Uncna W BBIYUCICHUA», «AJNTreOpandecKkue BBIpOKEHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM».

Ha uzyuenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hefieui0).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucia ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, NIEPEXO] OT OJHOW (POpPMBI 3amucu
npobeit k apyroil. IloHsATme pauMOHAJIBHOIO 4MCIIA, 3allUCh, CPaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmernyeckue JEHCTBUS €
palMOHAIIBHBIMUA YMCIIaMH. Pelenue 3amad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM [IOKa3aTeJeM: OIpEAeSiCHUuE, IpeoOpa3oBaHUE
BBIPQXEHUI Ha OCHOBE OIPENEICHMs], 3aUCh 00bIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BHUJIE€ JIpoOU M ApoOU B BUJIE MPOLIEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHne TPU3HAKOB  ACIMMOCTH, Pa3jIOKEHHE HAa  MHOMKUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae TmpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKeHUA

IlepeMeHHBIE, YHUCIIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJE
dbopmybl. Beruucienus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BbIpaXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAKEHMs, MpaBWIa MpeoOpa3oBaHUsl CyMM U
MPOU3BEJECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJliCTBa CTENEHH C HATYPAJIBHBIM OKA3aTEIIEM.

OpHounensl © MHOrouseHsl. Ctenenp MHorowieHa. CioKeHne, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pa3HocTH. PopMmyrna pa3HOCTH KBaJapaToB. PasznoxkeHue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHUsl YpaBHEHHUS,
PaBHOCUJIBHOCTb YPAaBHEHHUM.

JluHenHOe ypaBHEHHME C OJOHOM I[EPEMEHHOM, YHUCIO KOPHEN JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUU. CoOCTaBIEHHE YpaBHEHUU 110
YCJIOBHIO 3a71a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPAaBHEHUM.

JIuneliHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cucrema JIByx
JVMHEMHBIX YpPaBHEHUU C JBYMs IIEpeMEHHbIMU. PemeHune cucreM ypaBHEHUH
cocoO0oM MOACTaHOBKU. IlpuMepsl perieHus TEKCTOBBIX 3alad € IOMOIIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU

KoopanHara Toukn Ha npsimoid. Yucnossle IpOMEXYTKH. PaccTosiHue Mexay
JBYMS TOUKaMU KOOPAMHATHOU MPSMOM.



[IpsimoyrosibHast cucteMa koopauHat, ocu OX u Oy. AOcuucca u opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢ynknuun. ['padux
bynkuuu. CoiicTBa hynkuuil. JInnelinas @ynkuus, e€ rpaduk. ['padux dyHkumu
y = |X|. I'padmueckoe pelieHrne JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yuciia 1 BbIYMCICHUS

KBagparueiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMAKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apupMeTUUECKUX
KBaJIPAaTHBIX KOPHEWU U X MPUMEHEHUE K TPEoOpa30BaHUIO YUCIOBBIX BbIPAKEHUN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LenabIM IMOKa3aTeneM 1 €€ cBorictsa. CTaHmapTHas 3alKCh YNCIA.

AnredpanvyecKue BbIPpAKEHUSA

KBagpaTHbIii  TpEX4seH, pasloO)KEHHE KBAJAPATHOIO TPEXWIECHA Ha
MHOKHUTEJIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO alreOpandyeckod apoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JEJCHUE anreOpandeckux ApoOei.
ParnmonanpHble BEIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJpaTHOIrO ypaBHEHUS.
Teopema Buera. Pemienne ypaBHEHHM, CBOASIIMXCS K JUHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-palMOHATIbHBIE YPAaBHEHUS.

['padmyeckass uHTEpIIpeTalds YPaBHEHUH C JBYMSI IEPEMEHHBIMH U CHUCTEM
JMHEWHBIX YPAaBHEHHWW C JBYMsS NepeMeHHbIMH. [Ipumepsl pemeHus CUCTEM
HEJIMHEHHBIX YPAaBHEHUH C IByMs IT€PEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alre0pandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HEpaBEeHCTBO C OJIHOW NMEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynknuu. OOIACTh OMNpENENeHUsT U MHOXECTBO 3HAYCHHM
dbynkmun. CriocoOb! 3a1anust PyHKITUH.

I'padpux ¢ynkuuu. YUrenue cBoilcTB ¢yHkuuu mno €€ rpaduxy. [Ipumeps
rpadukoB (GyHKIHHA, OTPaXKaIOIIUX pPeabHbIE MPOIECCHI.

@DyHKIMY, ONUCHIBAIOIIME MNPSIMYI0 M OOpaTHYH MNpPONOPLHUOHAIbHBIE
3aBHCHMOCTH, HX rpadukn. Oyukuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC
Yuciaa v BBIYMCICHUA



PanvonanbHble 4yMCla, UppaliOHANIbHbIE YKCIIa, KOHEYHbIE U O€CKOHEUYHBIE
JecsaTHUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YMCEN, ACHMCTBUTEIbHBIC YHCIA
KaKk OCCKOHEUHbIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHON MPSMOM.

CpaBHeHUE JIEUCTBUTENBHBIX 4HCEN, apuPMETHUYeCKue JEHCTBUA C
JIEVUCTBUTEILHBIMH YHCIIAMH.

Pasmepsl OOBEKTOB OKpPYXAIOLIETO MHpA, AJUTEIBHOCTh MPOILIECCOB B
OKPY’KaIOLIEM MHUpE.

[TpubnukEéHHOE 3HAYCHHE BEIIMYMHBI, TOUHOCTh NpUOIKeHusl. OKpyTriieHue
yucen. [Ipuknka u oieHKa pe3yJIbTaTOB BEIYUCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemeHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHne ypaBHEHUMN, CBOASIIMXCS K KBaAPATHBIM.
buksanparHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUNW TPETbEU U 4ETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PelleHne TEeKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem aByx
JIMHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Pelienne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpPBIX JHUHEIlHOEe, a Jpyroe — BTOpod creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPAaBHEHUN C JIByMS IEPEMECHHBIMU.

Peliienrie TEKCTOBBIX 33/1a4 alNreOpandecKuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOM. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOyHKIUU

KBagparnunas ¢ynknus, e€ rpaduk u cBoiictBa. [lapabomna, KOOpauHATHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUHU MAPAOOJIBI.

I'padukn Gyukmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBONCTBA.

YucsioBbIe MOCI€10BATEILHOCTH U MPOrPecCum

[loHATHE 4YHCIIOBOM NOCHENOBATENBHOCTH. 3aJaHHME IOCIEI0BATEIIBHOCTH
peKyppeHTHO# dhopmyIoii u HopmyIoit N-To YieHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccur. @opmyibsl N-ro uieHa
apu(pMeTHYeCKON U TEOMETPUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N3obpaxkenne uiaeHOB apru(METHUYECKOH M TeOMETPUUYECKOM MPOTrpeccHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINTAHUPYEMBIE  PE3YJIbTATbBI OCBOEHHUA  ITPOI'PAMMDBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPOUUIOMY M  HACTOSIIEMY POCCHUKCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJbI, K MCIOJb30BAHUIO 3TUX
JIOCTHKEHUM B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaxJaaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINMOJHEHUIO 00S3aHHOCTEH Ipak/laHWHA U peau3alii ero
npaB, TMpPEJCTABICHUEM O MATEeMaTUYECKUX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBJICHUN, TPOLIEAYp TPa)xJaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYKICHHUIO STUYECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUWA HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX TTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BAXXHOCTU MATEMAaTHYECKOIrO
oOpa3oBaHUsI Ha TPOTSHKEHUM BCEHM JKU3HU JJIsl YCHEIHOW TpodeccruoHambHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYTBHOW TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIMOHAJTBLHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKNUX OOBEKTOB, 3ajlayu, PEUICHUN, PacCyXIEHUU, YMEHHUIO BUICTh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAllMEd B JIESATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJOBEKa, IPUPOJIbI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HayKu Kak cQepbl YelIoBeueCKOMn
JEATEIIbHOCTH, JTANoOB €€ Pa3BUTHUS W 3HAUUMOCTH IS Pa3BUTHUS ITUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOH Kak CpeICTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbI 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJay4Yns:



FOTOBHOCTBHIO MPUMEHATh MATEMAaTHUYECKHE 3HAHUA B HMHTEpPECAX CBOETO
3I0pPOBBsl, BEACHHWS  3J0pPOBOrO  o0Opa3a JKM3HM  (30pOBOE  TUTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHbIXa, peEryJsipHas Qunyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBBbIKa pe(IeKCHU, MPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY U TaKOTO e IIpaBa JPyroro 4ejaoBeka;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMATUYECKUX 3HAHWUW U PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXAaIOMIEH Cpelbl, IJIaHUPOBAHUS TMOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJEACTBHI ISl OKPYKAIOLIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIEM U MMyTEeH UX pelieHus;

8) ajanranus K U3MEHSAIIMMCH YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€PE3 NMPAKTUUYECKYIO JAESITEIbHOCTh, B TOM YHUCJIIC
YMEHHE YUYUTBCS Yy JPYyTHX JIIOJICH, MpUOOpPETaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWI, B TOM YHCIIE
dhopMyIHpOBaTh WJEH, TIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJIECHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JCMHUIIUTHI COOCTBEHHBIX 3HAHUUW U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIlMIO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIC pEIICHUs W JeWCTBHUS, (OPMYJIHpPOBATh U OIICHUBATh PHUCKU M

MOCJIENICTBUS, (POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTUYECKHUX
OOBEKTOB, TMOHATHI, OTHOLIEHUN MEXIy MNOHATHIMH, (OPMYIUPOBATH
ONMpENeNeHUs] TMOHATUM, YCTAHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

e BOCIpPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENbHbIE W OTpULIATENbHbIE, €AMHUYHBbIC, YacCTHbIE M OOUIHeE,
YCIJIOBHBIE;

e BBIBJLITH  MAaTEeMaTU4YECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTUBOpeurss B (akTax, AAHHBIX, HAONIOACHUAX U YTBEPKICHUSX,
npemjiaraTb  KpUTEpPUM Ui BBIABICHHS ~ 3aKOHOMEPHOCTEH  H
MIPOTUBOPEUNH;



JieNIaTh BBIBOJABI C MCIIOJNIB30BAHMEM 3aKOHOB JIOTMKH, AECTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIJIOKHBIE J0Ka3aTelbCTBA
MaTeMaTUYeCKUX (PaKkToB, BBICTpauBaThb apryMEHTALMI0, MPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOco0 pemieHus y4eOHOH 3aaauu (CpaBHUBATH HECKOJBKO
BApUAHTOB peELIEHUs, BbIOMpaTh HauOoNee MOAXOAAIMA C YYETOM
CaMOCTOSITEIILHO BBIJICICHHBIX KPUTECPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIBCKUNA HHCTPYMEHT MO3HAHMUS,
(GbopMyIupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NpoOIeMy,
CaMOCTOSITEJIbHO yCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HMCCJIEAOBAHME  TI0  YCTAHOBJIEHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENHEHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJBI O PE3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TpOIEcca, a TaKKEe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEOCTATOYHOCTh W W30BITOYHOCTH HMH(OpMAINH, TaHHBIX,
HEOOXOUMBIX JIJIsl peIIeHUs 3a1a4u;

BBIOWpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMaMH, WHOM Trpapukod U ux
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIMU TIO0 KPUTEPHUSM, MPEATI0KEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIC 1eHCTBUS:

BOCIIPUHUMATh M (QOPMYyJIHpPOBaTH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU M LIEJSIMU OOIIEHHUS, SICHO, TOYHO, 'PAMOTHO BbIpa)kaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO
X0y pelieHus 3a1a4i, KOMMEHTUPOBATh NOJIyYEHHBIN PE3YJIbTaT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaEMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKA3bIBATh UJIEU, HAIIEJICHHBIE HA TIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHUAMH JIPYTUX



YYaCTHUKOB Juayora, oOHapy>KMBaTh pa3iMuvMe U CXOJCTBO IMO3UIIMH, B
KOPPEKTHOI Gopme PopMyTupOBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS;

e TMpPEACTABIATH  PE3yNbTAThl  PEIICHWS  3aJayd,  HKCIIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 IPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;

e TMOHMMATh M  HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM W
WHIWBUIYyAIbHOH paOOThl TIPH PEHIeHUH YYeOHBIX MaTeMaTHYECKUX
3a/1ay;

e TMPUHUMATH LI€TTb COBMECTHOU NI€ATENbHOCTH, IJIAHUPOBATh OPraHU3ALIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, TOTOBApUBATHCA,
00Cy>XaTh MPOLIECC U Pe3yabTaT padOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e yYacTBOBaTh B TPYIIOBbIX (opmax paboTsl (oOCyxkaeHus, OOMEH
MHEHUSMH, MO3TOBbIE IITYpMBI M JIpyTH€), BBINOJHATH CBOKO YacTh
paboThI U KOOPJUHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMU KOMaH]IbI,
OIICHMBATh KAa4€CTBO CBOEro BKJIaJa B OOIIUA MPOAYKT IO KPUTEPUSIM,
c(hopMyIMPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIe YHMBepcaJbHbIE YueOHbIe AeicTBUSA
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IJIaH, aIrOPUTM PEIICHMS 3aJadd (WU €ero
4acTh), BbIOMpATh CIOCOO pPEIICHUS C Y4ETOM HMEIOUIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATb U KOPPEKTHUPOBATh
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

e BIIQJETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTpOJISI mpouecca |
pe3yJbTaTa peleHuss MaTeMaTHYeCKOM 3a/1auu;

e TMPEABUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh MpU pEIICHUU
3a/layd, BHOCHUTh KOPPEKTHUBBI B [IEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;

e OIEHUBATH COOTBETCTBUE pe3yjIbTaTa JEATEIbHOCTH MOCTaBICHHOW LEIH
U YCIIOBUSIM, OOBSICHITh MPUUUHBI JOCTHKCHUS WIIM HEIOCTHUKEHUSI LIEIIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI
K xoHmy oOydenuss B 7 kJjacce oOydYarolmMiiCs TMOJYYUT CICAYIOIIHE
MIPEIMETHBIE PE3YJIBTATHI:
Yuciia 1 BBIYUCTICHUSA
BbInonHATh, coYeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apu(MeTHUECKHe
JEHUCTBUS C PallMOHATIbHBIMU YUCIAMU.



HaxonuTh 3Ha4eHUS YHUCIIOBBIX BBIPAKEHUM, MPUMEHSTH pPa3HOOOpa3HbIE
C0cOObI U MPUEMBI BBIYUCIICHUS 3HAYCHUM APOOHBIX BBIPAXKEHUHU, COAEPIKAIINX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexoauTh OT oAHOM (HOPMBI 3aMKMCH YUCEN K APYrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO IPOOBH).

CpaBHHBAaTh U YIIOPSI0YMBATH PALIMOHAIBHBIE YHCTIA.

OKpyTasTh YUCIA.

BBINOTHATh NPUKHUIKY U OLEHKY PE3YIbTaTa BRIUUCICHUH, OIIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAXKEHUW. BBINOIHATH HEUCTBUS CO CTENEHSAMU C HATypaJlbHBIMU
ITOKA3aTEIISIMH.

[IppuMeHATP  NpU3HAKU ~ JACIMMOCTH,  pPAa3j0KEHHE HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3aJa4Yd, CBSI3aHHBIE C OTHOLIECHUEM
BEJIMYMH, MPONOPLUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH, HHTEPIPETUPOBATH
pEe3yJIbTaThl PEUICHMs 3a4a4 ¢ Y4ETOM OTPAaHUYCHHM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaEeMbIX OOBEKTOB.

AnredpanvyecKue BbIPpAKEHUSA

Hcnonp3oBaTh aiaredpanyecKkyr0 TEPMHUHOJIOTHIO M CUMBOJIUKY, IPUMEHATH
e€ B IIpoLiecce OCBOEHUS yUeOHOro MaTepuarna.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHMM NPH 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BemonusaTe  npeoOpa3oBaHMsl  LIEJIOTO  BBIPAXKEHUS B~ MHOTOWIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BBINONHAT yMHOXKEHHWE OJHOYWIEHA HA MHOTOWIEH W MHOTOYIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OCylIeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMUTEIM C IOMOILBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU CJaraéMsiXx,
IpUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHUsi MHOTOWICHOB JIJIsl PEIICHUs Pa3jiuvHbIX 3a]ay
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATIbHOW MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMU I[OKA3aTEISAMM IS
1peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nuMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, IPUMEHsSsI IpaBUIIa
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIbLHOMY emy. [IpoBepsTh, sBIIAETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METOAbI MPU PEIICHUH JIMHEWHBIX YPAaBHEHUN U HX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YHUCEN, SBIAIOMIMXCA PEIICHUEM JHHEHHOTO
YPaBHEHMUS C ABYMS IIEPEMEHHBIMM.



CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpaduKOM, MTPHUBOJIUTH TPUMEPHI PEIICHUS
ypaBHEHUSI.

PemaTe cuctembl 1ByX JIMHEHHBIX YpaBHEHUH C IBYMS MEPEMEHHBIMU, B TOM
qucie rpa@uuecKu.

CocTaBnsaTh W pemaTh JWHEWHOE ypaBHEHHWE WM CHCTEMY JIMHEWHBIX
YpaBHEHUN TIO YCJOBHUIO 3a/Jaud, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1aui TIOJTyYCHHBIN PEe3yJIbTaT.

DOyHKIMHA

N300paxkath Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/ JAHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, HHTEPBAJIbI, 3aMMCHIBATh YHCIOBBIC TIPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTtMeyaTh B KOOPAMHATHOW TJIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIbIO (YHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXIY
BEJTMYMHAMHU: CKOPOCTh, BPEMS, pPACCTOSHHE, IIEHA, KOJWYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BPeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne QPyHKIIMN M0 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii cocod MpeACTaBICHUS W aHalu3a WHGOpMAINH,
W3BJICKATh U MHTEPIIPETUPOBATH HHHOPMAITHIO U3 TPAPUKOB peaJbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicsi MOJMYYUT CIICAYIOIIHE
MPEIMETHBIC PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcmonp30BaTh HaYaJIbHBIE TPEICTABIICHUS O MHOXKECTBE JICHCTBUTEIIBHBIX
YuceN JJIS CPaBHCHUS, OKPYTJICHUS W BBIYUCICHUN, N300paXkaTh JACHCTBUTEIHHBIC
YHCJIAa TOUKaMH HA KOOPJAWHATHOM MPSAMOM.

[IpumensaTe moHsTHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBITOJHSTH
npeoOpa3oBaHusl BBIPAKCHUM, COJCPXKAINIUX KBAAPATHBIC KOPHHU, HCIIOIB3YS
CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECSITHYHBIX
npobeii u crenieHeit uucia 10.

AnredpanvyecKue BbIPAKEHUSA

[IpuMeHSATh TOHATHE CTENEHW C IEJbIM ITI0Ka3aTelieM, BBITIOIHSTH
npeoOpa30oBaHus BbIPAXKEHUH, COJEPKAILIUX CTEIEHH C LIEJIbIM MOKa3aTeJIeM.

BBITIONTHATE TOKIECTBEHHBIE MPEOOPA30BaHUS PAINMOHATBHBIX BBIPAKCHHIM
Ha OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PackianpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[TpumeHsTh npeoOpa3oBaHMs BEIPAKEHUN I pelICHUs Pa3IMYHbIX 3a/1a4 U3
MaTEeMAaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON TTPAKTUKH.



YpaBHeHUs U HEPABEHCTBA

Pemiats NMHENHBIE, KBaJ[paTHbIE YpaBHEHUS U pallMOHAJbHBIC YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIENOBAHUS YPABHEHUI U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TrpadUuecKuX Mpe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA yPAaBHEHUW PEUICHHS, €CIM UMEET, TO CKOJIBKO, W
npouee).

[TepexoauTh OT cioBecHOW (GOPMYIUPOBKH 3amadul K €€ anreOpanveckoin
MOJENN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHUCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUH C KOHTEKCTOM 3aJa4H TIOJIYYEHHBIN PE3YIIbTAaT.

[IpuMeEHAT, CBOWMCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUSA, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOM W HMX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WUIIOCTPALIUI0 MHOMKECTBA PpEIIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKUIMHA

[loHrMaTh W UCMOJB30BaTh (PYHKIIMOHAJIbHBIC MOHSTHS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO03HAUEHMS), OMpEAC/sITh 3HaueHHE (PYHKIUU TO 3HAYEHUIO
apryMeHTa, ONpeAeiATh CBOMCTBA PYHKIUU 10 €€ rpaduKy.

Crpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJIA:

y = kIx, y = %2,y = X3,y = ||, y = VX, OmHCBIBaTh CBOMCTBA YHCIOBON
byHkIuu 110 €€ rpaduky.

K xoHiy oOydenuss B 9 kJjacce oOydYaromuiicsi MOJMYYUT CIICAYIOIIHE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIIBHBIE M UPPALMOHAIBHBIE YUCTIA.

Beinmonuate apudmeTudyeckue JEHCTBUSL €  pallMOHAIBHBIMU YHCIIAMH,
coueTras YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UppalMoHaIbHBIMU YUCIAMU.

HaxoauTh 3HaueHWs CTENEHEW C MEIbIMH I[IOKa3aTeIsiIMuU M KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUM.

OKpyrJIsITh JIEUCTBUTEIBHBIC YHWCJIA, BBIMOJHATh TPUKUAKY pe3yJbTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemiath JMHEHbIE W KBaJpaTHbIC YPaBHEHHS, YPaBHEHHUS, CBOJISIIMECS K
HUM, IpOCTENIINE APOOHO-PAIIMOHANIbHBIE YPABHEHHS.

Pemate cucrtemsl IBYX JIMHEMHBIX YPAaBHEHUM C JBYMSI NEPEMEHHBIMU U
CUCTEMBbI JIBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS TUHECUHBIM.

PemaTte TekcTOBBIE 3amauyM ainreOpauvecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C JBYMsI IEPEMEHHBIMU.

[IpoBOAUTHE NMPOCTEUIINE UCCIICIOBAHUS YPABHEHUM U CUCTEM YPaBHEHWH, B
TOM YHCJIE C TPUMEHEHUEM TrpadUyuecKuX Npe/ICTaBIeHU (YCTaHABIMBATh, UMEET



JW ypaBHEHUE WJIM CHUCTEMA ypaBHEHUW PEUICHMS, €CIIM MUMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHeElHbIE HEPAaBEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaATh
pellleHue HEPaBEHCTB HAa YHCIOBOW MPSIMOM, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIONINE KBAJpPaTHOE HEPABEHCTBO, W300pakaTh PEIICHUE CHUCTEMBI
HEPABEHCTB HA YUCIOBOM MPSIMOM, 3aMUCHIBATh PEIIEHUE C TIOMOIILI0O CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHbBIX 3a7a4.

DOyHKIMHA

Pacno3naBath (yHKIIMM H3y4deHHBIX BHJIOB. I[loKa3bpIBaTh CXeMaTHUYECKH

pacIoyioKeHUe Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB GyHKIME Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HaYeHUHN K0A()(PHUIIMEHTOB, ONTUCHIBATH CBOMCTBA (PYHKIIHIA.

CrpouTh U HU300paXkaTh CXEMATUYECKU TpaUKU KBaJpaTHUUHBIX (PyHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIMH 10 UX TpaduKaM.

Pacno3naBaTh kBajpaTuyHyro QyHKIHIO 110 (HopMyJie, TPUBOIUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCAEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(MeTHUECKYI0 U TEOMETPUYECKYIO0 MPOTrpPeccud Npu
pa3HbIX CIIOCO0aX 3a/laHuUs.

BbBIMONHATS  BBIYMCIECHHS C  HCNOJIb30BaHMEM (OpMysl N-TO  4jeHa
apu(PpMETUIECKON U TreOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHbI IOCIEIOBAaTEIbHOCTY TOYKAaMHU Ha KOOPJIMHATHOU
IJIOCKOCTH.

Pematpe 3a7aun, CBA3aHHBIE C YHCIOBBIMH ITOCIIEOBATEIBHOCTSIMH, B TOM
YUCIIE 3a/1a4u U3 PEeabHOM JKU3HU (C UCIMOJIb30BAHUEM KaJIbKYJISATOPA, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne ni/mm P Konrposbuble IIpakTHyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUHCICHUs. ParinoHanbpHbIe 25 9 bubmuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AJITCOPAHHCCKHC BLPAKCHIA 21 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ paBHEHILA 1 HEpaBeHCTBa 20 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
OOPAWHATLI H rpaguich. DyrKin https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
I1 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne /i P Konrpouabusie IlpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. Kpajgparaeie KOpHH 15 1 https:/m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM ; bubmuoreka [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBagparuslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaXKEHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. KBapaTHbie bubnnoreka [JOK
3) 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUN https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 o . 5
YHKUHH. OCHOBHBIE [IOHATH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 o 4 9
yHiuiH. HHCIoBEIC QyHKIHH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 1 bubmuorexa [JOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU epeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bubmuoreka [{OK
) 1 1
> YHIHIH 6 https://m.edso0o.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCIIOBBIE MOCJIEI0BATEIBHOCTH 5 httos://m.edsoo.ru/7f419d08
[ToBTOpEeHnue, 06061IeHNE, cCUCTEeMaTH3aus bubmmnoreka HOK
7 . 18 1
3HAHUM https://m.edso00.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
» Anre6pa, 7 ximacce/ MakapsraeB FO.H., Munmaiok H.I'., Hemkos K.U. u npyrue,
AxnmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»
» AnreOpa, 8 kiacc/ MakapsrueB FO.H., Munntok H.I'., Hemko K.U. u npyrue,
AxkmmonepHoe obuectBo «M3aarensctBo «IIpocBemenner
» AnreOpa, 9 knacc/ MakapsiueB FO.H., Munntok H.I'., HemkoB K.U. u npyrue,
AxkmmonepHoe obuectBo «M3aarensctBo «lIpocBemienuer»
METOANYECKHUE MATEPUAJIBI IS YUUTEJA
1. Maxkapsiues FO.H., Munmatok H.I'. u ap. Meronnueckue pekoMmeHaanuu st 7-9
xiaccoB 2017 M.: IIpocsenienue
2. [IpumepHas paboyast mporpamMmma OCHOBHOTO 00IIIET0 00pa30BaHus MIpeIMeTa
«Maremarukay 0a30Bbli ypoBeHb O100peHa penieHreM GeaepaabHOro yueOHo-
METOJUYECKOTO O0BEIMHEHHS TI0 0011IeMy 00pa3oBaHuI0, MPOTOKOa 3/21 oT
27.09.2021r.
3. Maremartuka. Anrebpa : 7—9-¢ kiracchl : 6a30BbIiA YPOBEHB : METOUICCKOE
nocodue K MmpeAMETHOU TuHUM yueOHuKoB 1o ainredpe FO. H. Makaperuesa, H. T
Munmiok, K. Y. Hemkosa u nip./ — 2-e uzn., ctep. — Mocksa : [IpocBemenue,
2023 — 54 c.
4.A11. Epmiosa, B.B. I'ono6opoasko, A.C. EpmioBa CaMocTOsITENIbHBIE U
KOHTpPOJIbHBIE pa0OoTHI 10 anredpe u reometpuu A 9 kiacca, - M.: Unekca, 2012.
5. 4 cnam OI'D. Marematuka. 9 kiacc ['ocygapcTBeHHast HTOTOBasi aTTECTAIUS
Tunossie TectoBeie 3amanus / 1.B. fmenko, C.A. Illectakos, A.C. TpemnanuH,
A.B Cemenos, I1.1. 3axapos - M.: «Ok3aMen»
6. Kononor A.fl. 3agaum no anre6pe aist 7-9 k1.

HUP®POBBIE OGPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETU
UHTEPHET
https://lesson.edu.ru/

https://infourok.ru/

https://uchi.ru/teachers/Ik

https://fg.resh.edu.ru

http://www.prosv.ru - caiit  m3marenbctBa  «lIpocBemenue»  (pyOpuka
«Marematuka).

http:/www.drofa.ru - caiit usgarenscta Jpoda (pyoprka «MaTemaTukay).
http://school-collection.edu.ru/ — eaqunas koieKIus HUPPOBLIX 00Pa30BATEIBHBIX
pPECypCoB.

bubmunoreka LIOK https://m.edsoo.ru/

http://uztest.ru - EI'D mo matemaruxke.

http://www.mschool.kubsu.ru - bubnuoreka 3aeKTPOHHBIX YUEOHBIX MOCOOHUI 10
matematuke http://www.bymath.net - Bes anmemenTaprast MareMaTuka.
http://www.mathnet.spb.ru - BbIyckHbIE W BCTYINHUTCIBHBIE HK3aMEHBI 10
MaTeMaTHKe: BapUaHThI, METOTUKA.



https://lesson.edu.ru/
https://infourok.ru/
https://uchi.ru/teachers/lk
https://fg.resh.edu.ru/
http://school-collection.edu.ru/
https://m.edsoo.ru/7f42c692
http://uztest.ru/
http://www.mschool.kubsu.ru/
http://www.mathnet.spb.ru/




