AHHOTAIUA K PadoYeld mporpamMmMe v4eOHOro Kypca «AJreopa»

1St oOyyaromuxcst 7-9 kKjiaccoB

HOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCS. OJHHMM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
POAODKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM *KU3HU. Pa3BuTre y 00ydarommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMATHYECKOTO MOJECIHPOBAHUS B HAYyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00eCreurnBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJaroIIMXCSA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
WHIYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKPETHU3aIuIo, a0CTparupoBaHue u
aHanoruto. OOydyeHue  anreOpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B cTpykType nporpaMMsl yaeOHOTO Kypca «Anredpay At OCHOBHOTO O0IIETo
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JINHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX COJAEp)KaTEIbHO-METOTUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOICHUCTBYS C
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOIAUTCS JIOTUYECKH PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTtudeckoro si3pika. ComepkaTenbHONW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTrO Kypca «Anredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW st
JAIBHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBINIIEHUS, JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJIsl IOBCETHEBHOM



®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBPHBIMH WU HPPALUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM
IIPEICTABICHUN O IEUCTBUTEIBHOM YHCIIE. 3aBEPILIEHHE OCBOCHHMS YUCIOBOM JIMHUN
OTHECEHO K cpeiHeMy 00111eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — « AJIreOpandeckue BhIPaKEHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOIMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MTPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHUE MATEMATUKHU Kak s3bIKa JJIst
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJEJCH, OMUCaHus TPOIECCOB U  SBICHUUN
peanbHOTO MUpa. B 3amaun oOyuenus anredpe BXOIAT TaKKe JaTbHEHIIIee pa3BUTHE
AJITOPUTMUYECKOIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
uHDOpPMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCYKJCHUHU.
[IpeobpazoBaHre CUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHWS,
CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxkanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4JaroNIMMHUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUISL OTIMCAHUS ¥ UCCIIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
oOmecTBe. M3yueHne maTepuaa cnocoOCTBYET pa3BUTHIO Y OOYHAIOIINXCSI YMEHUS
UCIIONb30BaTh pa3jMYHbIe BBIPA3UTEIBHBIE CPEACTBA S3bIKA MAaTEMaTHKUA —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMHupoBaHHE
MPEICTABIICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anre0pa», KOTOPBIA BKIIOUAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIpAXCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6Horo Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce —
102 gaca (3 gaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hefemr0), B 9 Kiacce
— 102 4gaca (3 gaca B HeACIIO).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BIYMCICHUS

Jpo6u OOBIKHOBEHHBIE W JECSITHYHBIE, MEPEX0]] OT OJHON (HOpPMBI 3anucu
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernyeckue JEHUCTBUS C
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CrerneHb C HaTypallbHBIM T[IOKa3aTeJeM: OIlpe/esieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNeHus, 3auch 00ibIIKX yncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpuMeHeHnE TPU3HAKOB  JACIUMOCTH, pA3J0KEHUE HAa  MHOKHUTEIH
HaTypaJIbHbIX YHUCEII.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOU. JlommycTUMBIe
3Ha4YeHUA NepeMeHHbIX. [Ipencrasienue 3aBUCUMOCTY MEXKY BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHM C HATyPAJIBbHBIM IIOKA3aTEIIEM.

OpHouwieHsl U MHOTOWIEHBI. CteneHb MHOrowIeHa. CloXeHue, BhIYUTAHHE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHUI IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHHM.

JIuneiiHoe ypaBHEHHE C JIBYMs EPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UncinoBsle NpOMEXYTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBUcuMocTell. [londarue pynkunu. ['paduk pyHkmm.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucina. [loHsitue 00 uUppalMOHATBLHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETHUYECKHUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enpIM NTOKa3aTeneM U €€ cBorictBa. CTaHmapTHAs 3alUCh YUCIa.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHbIil TpEXWIECH, PA3JIOAKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHHUE alreOpandeckux ApoOei.
PannonanbHble BhIpaXXKEHUS U UX MPEOOpPA30OBAHME.

YpaBHeHNs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmysa KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. PemeHne ypaBHEHUI, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiimnme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YPaBHEHUN C JIByMs NIEPEMEHHBIMH M CHUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHONW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue pynkuu. OOIaCTh ONpeAeNICHNs U MHOXKECTBO 3HAUEHUI (PYHKIUU.
CrnocoObl 3aanus QyHKIHIA.

I'padpux ¢ynkuuu. YUrenuwe cBoilcTB ¢yHkuMu 1no €€ rpaduxy. IIpumepst
rpadukoB GyHKIHMA, OTPaXKaIOIIKUX peabHbIE MPOIECCHI.



OyHKIMK, ONMUCHIBAIOINNE TMPSMYI0 M OOpaTHYI MPOMOPIIMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JeHUCTBUSA C
JEUCTBUTEIBLHBIMUA YU CIIAMH.

Pasmeppl OOBEKTOB OKPYXAlOUIET0 MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

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

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3I0KEHNEM HA MHOKHUTEIIH.

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

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JIMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOU. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DOyHKIUU

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboma, KoOpauHATHI
BEPUIMHBI 11apadoJIbl, 0Cb CAMMETPHUH MapadoJIbI.

I'padukn byrxmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, u ux
CBOWCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[loHATHE 4YHCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE TIOCJIEIOBATEIIBHOCTH
pPEKyppeHTHOH opmyIoit u GopMyIoit N-To diieHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. PopMynbl N-ro WieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N3o0pakeHne 4iaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAJIBHBIN POCT.
CI10KHbIE NPOLICHTBHI.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA MPOI'PAMMBI
YYEBHOI'O KYPCA «AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOTrpaMMbl y4eOHOro Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) naTpuoTnyeckoe BOCIMTAHUE:

NPOSIBIECHUEM MHTEpPEca K TMPOUNUIOMY W HACTOSIIEMY POCCHUCKOMN
MaTeMaTHUKH, LIEHHOCTHBIM OTHOIICHHMEM K JIOCTHKEHHUSIM POCCUNCKHUX
MAaTEMATUKOB U POCCUMCKON MaT€MaTUYE€CKOW MIKOJIbI, K UCIOJIb30BAHUIO ITUX
JTOCTUKEHUN B IPYTHX HayKax U MPUKIAAHBIX chepax;

2) rpaxIaHCKoOe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOTHEHUIO OO0S3aHHOCTEH IpaklaHWHA W peau3aiiu
€ro Mnpas, MPEACTaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3JIMUHBIX CTPYKTYD, SABJICHUH, MPOLEAYP TPA’KIaHCKOTO 00I1ecTBa (HAapuMep,
BBIOOPBI, OINpPOCHI), TOTOBHOCTBIO K OOCYXJICHHIO JTHYECKUX MpOOJeM,
CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JIOCTHKEHUI HayKH, OCO3HAHHUEM
BXKHOCTHU MOPAJIbHO-3TUYECKHUX MMPUHIIUIIOB B AEATEIHOCTH YUYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAHOBKOW Ha AaKTUBHOE YYacTH€ B PEHICHWU MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAIMpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHMs HAa MPOTSHKEHUU BCEH KU3HU JJIST YCIEITHON TpodeccuoHaIbHOM
NESTETPHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHAUBUIyaIbHON TPAeKTOPUHU 00Opa30BaHUs M dKU3HEHHBIX TIJIaHOB
C YU4€TOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHATBHOMY U JCTETHUYECKOMY BOCIIPHUSTHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/lay, PEIICHUM, PACCYX IACHUN, YMEHUIO BUACTDH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTAlMEl B [IEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS UETIOBEKA, MPUPOJIBI
U o0IIecTBa, MOHUMAaHUEM MaTeMaTHYeCKOW HAyKHU Kak chepbl 4yeloBEeUeCKOM
NEATEIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYMMOCTHU JIJISI Pa3BUTHS [IMBUIIU3AIIUH,
OBJIaJICHUEM SI3HIKOM MaTeMaTUKH U MAaTEMaTUYECKOUN KYJIbTYPOU KaK CpeICTBOM
MO3HAHUSI MHUpPA, OBJAJCHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeATEIIbHOCTH;



6) puznyeckoe BocnuTaHue, POpMHUPOBaAHUE KYJIHTYPbI 310POBbS U
IMOIMOHAJBLHOTO 0JIarONoJIyYns:

TOTOBHOCTBIO TIPUMEHSITh MAaTeMAaTHYECKHE 3HAHHUS B MHTEPECAX CBOETO
3I0pOBbs, BEIEHHUS 3JI0POBOrO o0Opa3a >KM3HU (370pOBOE MUTAHUE,
cOQTaHCHPOBAHHBIN PEXUM 3aHATAA M OTAbIXA, pEryJspHas Quzndeckas
aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA PE(ICKCHH, MPU3HAHUEM CBOETO
paBa Ha OMIMOKY M TaKOTO K€ MpaBa JPYroro 4yejaoBeKa;

7) 3K0JIOTHYecKOe BOCIIUTaAHME:

OpUEHTallMeld Ha MPUMEHEHHE MATEMaTUYECKUX 3HAHUW NI pelieHus
3a/1a4 B 00JIACTH COXPAHHOCTU OKPY’KAIOIIEH Cpe/ibl, INIAHUPOBAHUS MTOCTYIKOB
Y OIICHKHM UX BO3MOJKHBIX MOCJIECJICTBUH JJI1 OKPY>KAlOIel Cpejibl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa dKOJIOTUUECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) amanTanus K U3MEHAKIIUMCS YCJIOBHAM COIUAJILHOM M NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUSIX HEOMPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO JEATEeIbHOCTh, B TOM
YyuCJie YMEHUE YUYUTbCS Yy JPYTHX JIOJied, Mpuodperatb B COBMECTHOM
NEATEIbHOCTH HOBBIC 3HAHWS, HABBIKA U KOMIIETEHIIMY U3 ONbITA IPYTHX;

HEOOXOJIUMOCThIO B (DOPMHUPOBAHMHM HOBBIX 3HAHWUW, B TOM YHCIIE
dbopMyIUpOBaTh UJEH, MOHATHS, TUIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM
YHUCJIe paHee HEM3BECTHBIX, OCO3HABATh JE(MUUUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYyaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CUTYallUI0 KaK BbI3OB, TPEOYIOUIUNA KOHTPMEp, KOPPEKTUPOBATH
MIPUHUMAEMbIE PEIICHUsI U JEUCTBUS, (HOPMYIHPOBATH U OIIEHHWBATh PUCKHU U
MOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBbie jornueckue aeiicTBUA:

e BBIABISTH u XapaKTepHU30BaTh CYILLECTBEHHbIE PU3HAKU
MaTeMaTHYeCKUX O0OBEKTOB, NOHATUN, OTHOIIEHUN MEXIY NOHITUIMH,
(GopMynupOBaTh ONPEIEIICHUS TIOHATHH, yCTaHABIMBATH CYILIECTBEHHBIN
OpU3HAK Kiaccu(UKanuu, OCHOBaHUS Jisi 00OOIIEHUS W CpaBHEHUS,
KPUTEPUH MPOBOJAMMOTO aHAJIN3A;

e BOCIPUHUMATH, (HOPMYJIUPOBATH M MPEOOPa3OBBIBATH CYXKACHUS:
YTBEpAUTENbHbIE U OTpPULIATENIbHbIC, €IUHUYHbIC, YaCTHbIE U OOIIueE,
YCIIOBHBIE;



BBISIBJIATh ~ MATEMATHUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
nmpoTtuBopedrss B (aKTaxX, NAaHHBIX, HAOMIOMCHUSX WU YTBEPKIACHUSX,
npeaiaratb  KpUTEPUM  [JI1  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPECUHH;

JIeNIaTh BBIBOJABI C HWCHOJIb30BAHUEM 3aKOHOB JIOTWKH, JECIYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUEHN, YMO3aKIIOUCHUH 110 aHAJIOTHH;
pa30OupaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIpsSMbIE U
OT  TOPOTHUBHOIO),  MPOBOAUTH  CAMOCTOSITENIBHO  HECIIOKHBIE
JI0Ka3aTeIbCTBA MaTEeMaTH4YECKUX ¢dakToB, BBICTpanBaTh
apryMEHTAaII0, IPUBOIUTh PUMEPHI U KOHTPIIPUMEPHI, 000OCHOBHIBATH
COOCTBEHHBIC PACCYKICHUS;

BBIOMpATh CIOCOO pelleHrs yd4eOHOUM 3a7aun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHMs, BbIOMpaTh HaubOoJee MOAXOMSIIMUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/bLCKHe AeiiCTBUS.

WCIOJB30BaTh  BOMPOCHl  KAaK  MCCJIEAOBATEIbCKUH  MHCTPYMEHT
Mo3HaHusA, (GOPMYIHPOBATH BOMPOCH], (HYUKCUPYIOIIKUE MPOTUBOPEUUE,
npobiieMy, CaMOCTOSITEIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE,
dbopMupoBaTh TUMOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;
MPOBOAUTL IO CAaMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECIJIOXKHBIN
AKCIIEPUMEHT,  HEOOJIbIIIOE  KCCIEOBAaHWE IO  YCTAHOBJICHUIO
O0COOEHHOCTE MaTEeMaTHYECKOTO OO0BEKTa, 3aBUCUMOCTEM OOBEKTOB
MEXTy COOO0M;

CaMOCTOSITeNIbHO  (OpPMYJIHpPOBaTh  OOOOIIEHUST W  BBIBOABI  TIO
pe3yJbTataM MPOBEAEHHOTO HAOJIOACHUS, UCCIEAOBAHUS, OIICHUBATh
JI0OCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IIEHHUI;
POTHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIIBUIATh
MPEOJIOKEHUSI O €TO Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(POPMALIMH, TaHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a/1a4U;

BbIOMpaTh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BbIOMpaTh (opMy NpelncTaBlieHUs WH(DOpMAMU U WUIUTIOCTPUPOBATH
peraemMbie 3a/ladyd CXeMaMH, JuarpaMMamu, WHOW Tpadukol u ux
KOMOMHAIIUSIMU;

OLICHMBATh HaJA&KHOCTh MH(POPMALIMU N0 KPUTEPHUSIM, TPEII0KEHHBIM
YUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Yy4eOHbIE JeHCTBUS:



BOCIIPUHUMATh H (HOPMYITUPOBATh CYXKACHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETISIMU OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOUYKY 3PEHUS B YCTHBIX ¥ MMUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110
XOJly pelIeHus 3a/1a4yu, KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

B X0/I€ OOCYXKICHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOi
TEMBbI, IPOOJIEMBI, peIaeMOi 3a/1aul, BEICKA3bIBATh UJIEH, HAIICIICHHBIC
Ha TMOUCK pEHICHUs, COIMOCTAaBJIATh CBOM CYXKIEHUS C CYXKICHUSIMU
JIPYrUX YYaCTHUKOB JIMAJIOTa, OOHApYXUBAaTh Pa3IMuu€ U CXOACTBO
NO3UIIMH, B KOPpEeKTHOM ¢opme (HopMylIHUpoBaTh pa3HOTIACHs, CBOU
BO3PaKEHUS;

NpEICTaBIsATh  PE3yNbTaThl  PEIICHUS  33Jadd, OSKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa, CaMOCTOSITENIbHO  BbIOMpATh  opmar
BBICTYIUIEHHUS C Y4Y€TOM 3aJlad TMpe3eHTallud U OCOOCHHOCTEU
ayJINTOPHH,

MOHUMATh W  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHJIHOW |
WHIUBUyIBHOW pabOThl MPU PEHICHUH YYEOHBIX MaTeMaTHYECKUX
3ajay;

OpUHUMATh  Leb  COBMECTHOM  JIEATENBbHOCTH,  IUIAHHUPOBATH
OpraHu3allMi0 COBMECTHOM padoOThl, pachpeneisTh BHABI padoT,
JIOTOBapUBATHCS, 00CYXAaTh MPOIECC U pe3yabTaT pabOThl, 0000IIaTh
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OCYyXKIeHus, OOMEH
MHEHUSMH, MO3TOBBIE IMITYPMbI M JAPYTHE), BBIIOJHITH CBOIO YacCTh
paboThl ¥ KOOPAWHUPOBATH CBOW JCUCTBUS C JPYTUMH WICHAMH
KOMaH/bl, OI[EHUBATh Kaue€CTBO CBOETO BKJIaja B OOMIUM MPOAYKT MO
KpUTEpUSIM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aMMOICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEIIbHO COCTABJISITh IIJIaH, AJITOPUTM PEIICHUS 3a]auu (MJIH €T
4acTh), BEIOMPATh CIIOCOO PEIICHUSI C YYETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, SJMOIMOHAJIbHBIN HHTEJJIEKT:

BJIaJeTh CHOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJIs Mpolecca u
pe3ynbTaTa peleHus MaTEMaTUYECKOM 3a/1a4Hu;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpU PELICHUU
3a/la4yd, BHOCHTb KOPPEKTHBBI B JESATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBAaTh COOTBETCTBHE pE3yJibTaTa JESITEIbHOCTH IOCTABICHHOU
EeIM ©  YCJIOBHSM, OOBSICHATh TPHYUHBI JIOCTHKCHUS  WIIH
HEJOCTW)KEHUS  1eJIM, HaxoJWUTh  OMMOKY, JaBaTh  OLIEHKY
npUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 7 KJjacce OOy4arOMUNCA TOJYYUT CIIETYIONTUE
MPEIMETHBIC PE3YIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

BolinonHsaTh, coyeTass yCTHbIE U MUCBMEHHBIE MPUEMBI, apuMeEeTHUUECKHE
JNEUCTBUS C pallMOHAIBHBIMU YUCIaAMU.

HaxoauTh 3HaUYe€HUS] YKUCIIOBBIX BBIPAXKEHUHN, MPUMEHATh Pa3HOOOpa3HbIC
CIOCOOBI ¥ TPUEMBI BEIYMCIICHUS 3HAUCHUN JPOOHBIX BRIPAXKEHUHN, COJEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[TepexoauTs OT 0JIHOM (HOPMBI 3aMTUCH YUCEN K IPYroi (mpeodpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNOPSAIOYUBATH PALIMOHAIIBHBIC YUCIIA.

OKpyIJIsSTh yncna.

BpIMonHAT, TPUKUAKY M OIEHKY pe3yJbTaTa BBIYMCICHUH, OIICHKY
3HAYECHUN YMCJIOBBIX BBIPAXKCHHUU. BBIIOTHATE JEWCTBUS CO CTENEHSIMHU C
HaTypaJbHBIMU MOKA3aTEISIMHU.

[IpuMeHsATh TOpPU3HAKKM JIEIUMOCTH, pa3l0oKEHUE Ha MHOKUTEIU
HATypaJIbHBIX YUCET.

Pemats nmpakTUKO-OpUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPOMOPIHUOHATBLHOCTBIO BEJIMYMH, MPOIEHTAMH, WHTEPIPETUPOBATH
pe3yJbTaThl PEUICHUS 3a1a4 C YYETOM OTPaHUYEHUI, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTprUBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKEeHUs

Hcnonb3oBath anredpanyeckyro TEPMUHOJIIOTHIO U CUMBOJIUKY, IPUMEHSTh
e€ B mpoliecce OCBOEHUS yueOHOro MaTepuarna.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAKEHUU TMPHU 3aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BeimonHate  npeoOpa3zoBaHMs  1I€JIOTO  BBIPAKEHHUS B MHOTOYJIEH
MPUBEJICHUEM MTOJ00HBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BrInosHAT, yMHOXEHHE OJHOYJIEHa HAa MHOTOYIEH M MHOTOYJICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBbI U KBaJIpaTa pa3HOCTH.



OcCy1ecTBIATh Pa3IOKEHUE MHOTOYJIEHOB HAa MHOYKUTEIU C MOMOUIBIO
BBIHECEHHMSI 3a CKOOKM OOIIEro MHOXHUTENs, TPYHNIUPOBKU CllaraeMbIX,
IpUMEHEHUs (OPMYJI COKPAILIEHHOTO YMHOKEHUS.

[IpumensTh TpeoOpa3oBaHUsT MHOTOWIEHOB JUISI PELICHUS Pa3iIMYHbIX
3a/1a4 U3 MaTeMAaTHKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MTPAKTHUKH.

Hcnons3oBaTh CBOMCTBA CTENEHEH C HATYPAJIBHBIMU MOKAa3aTEIsIMU IS
peoOpa30BaHusl BbIPAKECHUII.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE YpaBHEHUS C OQHOW IIEPEMEHHOM, IPUMEHSS IIpaBUia
nepexofa OT HMCXOJHOIO YpaBHEHHS K pPaBHOCWIBHOMY eMmy. IIpoBepsts,
ABJISIETCS JIM YUCJIO KOPHEM YPABHEHHS.

[TpumensTh rpaduyeckue METOIbl MIPU PEILICHUN JTUHEUHBIX YpaBHEHUH U
UX CHCTEM.

[TogOupaTe mpuMepsl Hap YHCEI, SBISIIOLUIMXCS PEIICHUEM JIMHEHHOIrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPJMHATHOM IJIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS C
JABYMsI TIEPEMEHHBIMH, MOJb3YSICh I'paUKOM, MPUBOJIUTH MPUMEPHI PELICHUS
YpaBHEHHUS.

Pemars cructemsbl ABYX JIMHEMHBIX YpPaBHEHHUW C JBYMs IIEPEMEHHBIMH, B
TOM 4Huciie TpadUyecKH.

CocTaBiATh M pemarh JMHEHHOE YpPaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUI IO YCIOBHUIO 3a7a4d, HHTEPIPETHUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 33]1a4¥ TIOJly4YE€HHBIN Pe3yJIbTaT.

DOYyHKIUU

N300paxxaTh Ha KOOPAMHATHOM TMPSMOM TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, MHTEPBaJbI, 3alUChIBaTh YUCIIOBBIE
IPOMEXYTKH Ha aJIreOpanvdeckoM si3bIKe.

OtMeyaTh B KOOPJAUHATHOM IMJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpAHHATAaM,
CTpouTh rpaduku TMHENHbIX QyHKIMNA. CTpouTh rpaduk GyHKUMU Y = [X|.

OnuceiBaTh € TNOMOIIBIO (DYHKIMI HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, LIEHA, KOJWYECTBO, CTOUMOCTD,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM padOTHI.

Haxonuth 3HaueHune PyHKIMU N0 3HAYEHHIO €€ apryMeHTa.

[Tonumats rpaduueckuii crmocod MnpeacTaBieHus U aHaiuu3a HHGOpMaIuu,
U3BJIEKATh W HMHTEPIPETUPOBATh HWHGOPMALMI0O U3 TpadUKOB peabHBIX
MIPOLIECCOB U 3aBUCUMOCTEM.

K xonmy obOydenuss B 8 kiacce oOydaromuiics MOJYYUT CIEIyIOIINE
peIMETHbIE PE3yJIbTAThI:

Yucna v BBIYUCICHUA



Hcnonb30BaTh HaYaJIbHbIE TPEACTABICHUS O MHOXKECTBE AEHCTBUTEIIBHBIX
gucen Il CpPaBHEHHUS, OKPYIJEHWUS W  BBIYUCICHHWH, HW300pakaTh
JNEUCTBUTEIBHBIE YHCIIA TOYKAMU HA KOOPAUHATHOMN MIPSIMOM.

[IpumMeHATh MOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWTH
KBaJ[paTHbIE KOPHU, UCTOJB3Ysl MPU HEOOXOIUMOCTH KaIbKYJISITOP, BHINOIHATh
MpeoOpa3oBaHUsl BBIPAKEHUH, COJIEpKAIIUX KBAJAPATHbIE KOPHU, HCIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBath 3anucu OOJIBIIMX U MAJIBIX YUCEJ C MTOMOIIBIO JECATUYHBIX
npoOeii u creneHelt uucna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHsITh TMOHSTHE CTENEHH C IeJbIM TOKa3aTelIeM, BBIOIHATh
npeoOpa3oBaHus BHIPAXKEHUH, COAEPKAIUX CTETICHH C LIETbIM ITOKa3aTeIeM.

BhINOMHATE TOKIECTBEHHBIE IPEOOPA30BaHUS PAIMOHAIIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWI JICUCTBUN HaJl MHOTOWICHAMH U alreOpandyecKuMu JpoOsMHu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensTh npeoOpa3oBaHus BRIPAKEHUN JIJIs1 PELICHUs Pa3JIMUHbIX 3a/1a4
U3 MaTEMAaTUKHU, CMEXHBIX PEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHeliHbIe, KBaJpaTHBIC YPAaBHEHUS U pallMOHAJIbHBIE YPAaBHEHUS,
CBOJISIIIUECS K HUM, CUCTEMBI IByX YPaBHEHHU C IBYMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIEAOBAHNS YPABHEHHUI U CUCTEM YPaBHEHUM,
B TOM YHCII€ C MIPUMEHEHUEM TrpaduyecKux MpeJICTaBleHUuN (yCTaHABIMBATh,
UMEET JIM ypaBHEHUE WJIM CUCTEMa YPABHEHUU pEIICHUS, €CIU HMEET, TO
CKOJIbKO, U MpoYee).

[TepexoanTs OT cia0BeCHON (GPOPMYIUPOBKH 33/1auu K €€ airedpandeckon
MOJENN C TIOMONIBIO COCTAaBJIEHUS YPABHEHUS WM CHUCTEMbl YpaBHEHHI,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaydl IOJYyYECHHBIH
pe3yJbTar.

[IpumMeHsTh CBOMCTBA YHWCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OIICHKU,
pelIaTh JIMHEWHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CUCTEMBbI, JaBaTh
rpa@uUecKyr0 WJUTIOCTPAIIMI0O MHOXKECTBA PEIICHUN HEPABEHCTBA, CHCTEMbI
HEPABEHCTB.

DOYyHKIUU

[ToHumaTh ¥ UCOJIB30BaTh ()YHKIIMOHAIBHBIC TIOHSATHS U A3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMSI), ONPEACNATh 3HaUeHUEe (DYHKIIMHU MO0 3HAYCHUIO
apryMeHTa, ONPEACNIATh CBOMCTBA (PYHKITUU TI0 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y = kix,y = X2,y = x3,y = ||, y = VX, OmHCHIBaTh CBOICTBA YHCIOBON
dbyHkuu 1o e€ rpaduxy.



K xonmy oOyuenus B 9 kjacce 0Oy4aromuiCs TOJMYYUT CIIETYIONTUE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

CpaBHUBATH U YNIOPSAIOYMBATH PALMOHAJIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BoimonusaTe apudmMeTnueckue ACHCTBHS C PalMOHATBHBIMU UHCIAMH,
coueras YCTHbIE M MHUCbMEHHBbIE NPHEMBI, BBINOJIHATH BBIUUCIEHUS C
UPpALMOHAIBHBIMU YUCIAMU.

HaxoguTe 3HaueHus cTeneHel C LEeNbIMM IOKa3aTeIsIMH U KOPHEW,
BBIYUCIISATh 3HAYEHUS YUCIIOBBIX BBIPAKECHHUIA.

OKpyTisTh JAEUCTBUTENBHBIE YHCIIA, BBINOJIHATH HPUKUAKY pe3yibTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHBIE U KBAaApaTHBIC YPAaBHEHUS, YPABHEHMS, CBOIAIINECS K
HUM, IPOCTEUIINE APOOHO-PAIIMOHATIBHBIE YPABHEHHUS.

Pemars cuctembl IByX JIMHEWHBIX YPaBHEHHUU C ABYMS NEPEMEHHBIMHM U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE ABIISIETCS IMHEUHBIM.

Pemarbp TekcTOBBIE 3ajaud anreOpanyecKuM CIOCOOOM C IOMOIIBIO
COCTABJICHMSI YPABHEHUS WIIM CUCTEMBI JIByX YPABHEHUI C IBYMsI IEPEMEHHBIMHU.

[IpoBoauThE MpoOCTENIINE NCCIEAOBAHNUS YPABHEHUN U CUCTEM YPABHEHH,
B TOM 4YHCJIE€ C NMPUMEHEHUEM TrpaUUYEeCKUX MNpe/CTaBlIeHUN (yCTaHABIUBATh,
UMEET JIM ypaBHEHUE WM CUCTEMA YPaBHEHUW PELICHHS, €CIM HMEET, TO
CKOJIbKO, U TpoYee).

Pemarp nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh
pelIeHNEe HEPABEHCTB HA YMCJIOBOM MPSMOM, 3alMChIBATh PEIICHUE C MOMOILIBIO
CHUMBOJIOB.

Pemate cucTEMBI JMHEMHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB,
BKJIFOYAIOLIME KBAJpaTHOE HEPABEHCTBO, H300pa)xkaTh pELICHUE CHUCTEMbI
HEPABEHCTB Ha YHUCIIOBOM NIPSIMOM, 3aIIMCHIBATH PEMIEHNE C TOMOILIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUN PA3JIMYHBIX 33]1a4.

DOYyHKIUU

Pacnio3naBaTh QyHKIMM H3ydyeHHBIX BHJIOB. [loKa3bIBaTh CXEMAaTHUYECKH

pacrooKeH!ue Ha KOOPIUHATHOM TNIOCKOCTH TpadukoB GyHKIuMi Buga: Y = KX,
y=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBucuMocTH OT
3HaYE€HUN KOA(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMA.

CtpouTh U U300pakaTh CXEeMAaTUYECKH TpadUKU KBaAPATUYHBIX (PYHKITUH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH MO UX TpaduKam.

Pacno3naBaTe KBagpaTuyHylo (QyHKIHIO 1O Qopmysie, TNPUBOAUTH
pUMEpHI KBaJAPATUUHBIX QYHKIUN U3 pealbHON )KU3HHU, PU3UKU, TEOMETPHUH.



YucioBBIE MOCIEI0BATEILHOCTH U NIPOrPecCcum

Pacno3naBaTe apuMeTHUECKyr0 M TEOMETPUUYECKYIO MPOTPECCHUH TMpHU
pa3HbIX COCO0AX 3aaHMsL.

BbINONMHATE BBIUKCIEHMST C HCIOJNB30BAaHMEM (QOpMYya N-ro 4ieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHiA, CyMMBI TIEPBBIX N UJICHOB.

N300paxaTh WIEHbl NOCIEIOBATENBHOCTH TOYKAMH HAa KOOPAMHATHOM
IUIOCKOCTH.

Pemate 3aa4um, CBSI3aHHBIE C YUCIOBBIMU IIOCIIEIOBATEIBHOCTAMH, B TOM
quclie 3aJadd M3 pEeaJbHON XKU3HU (C MCIOJIb30BAHUEM KaJbKYJIATOPA,
U(POBBIX TEXHOJIOTHIA).



