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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIS€TCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETo
oOpa3oBaHUs: OHAa 00ECTIeUNBAET U3YUCHHE APYTUX AUCIUIUINH, KaK €CTeCTBEHHO-
HAy4YHOTO0, TaK W TyMAaHUTAPHOTO LIMKIOB, €€ OCBOCHHE HEOOXOAUMO s
IPOAOHKEHUS 00pa30BaHMs U B MOBCEAHEBHOM XKn3HU. Pa3BuTHe y o0yuaronmxcs
HAy4YHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUM W CYHNIHOCTH aJreOpanvecKux
abcTpakiuii, cnocobe OTpakeHUsI MATeMaTHIECKOM HAYKOM SIBICHUH U MPOIIECCOB
B MPUPOAE W OOIIECTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIICHUS, HEOOXOIUMBIX JUIS aJalTallid B COBPEMEHHOM LU(POBOM
obmiectBe. M3yuenuwe anreOpsl oOecrnieunBaeT pa3BUTHE YMEHHUS HaOJII0/aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBINIJICHHUS,
CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JICHCTBHS W BBIBOJBI,
dbopmynupoBath yTBepkaeHU. OcBOeHUE Kypca anredpbl 00ecneunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS! OOYYaIOIUXCSA: OHU HWCIOJB3YIOT J€AyKTUBHBIC U
WHIYKTUBHBIE pacCyXIeHusi, 0000IeHne 1 KOHKPETH3aIHi0, abCcTparupoBaHue u
agamornto.  OOydeHume  anreOpe  mpeamnojiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIbHON ~ JIeATEIBHOCTH OOYyYalolUXCsl, IMOATOMY CaMOCTOSTEIbHOE
pelleHue 3aa4 SBISETCS peaan3aueil 1esTeIbHOCTHOTO MPUHIIUIA 00YYEeHHUS.

B crpykrype mporpamMmbl y4eOHOTO Kypca «Anredpa» ajisi OCHOBHOTO
o01ero oOpa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJEPIKATEIbHO-METOANUECKHE
THAH: «YucTaa W BRIYHCICHUSY, «ANTeOpandeckie BBIPAKECHUD», «YPaBHEHHS U
HepaBeHCTBa», «DyHkuum». Kaxkmas W3 3TUX coAepiKaTeIbHO-METOIUYECKUX
JMHUN Pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
IpYTHMH €r0 JHHHAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJaroImmuMcs
MPUXOJIUTCS JIOTHYECKH PACCyKIaTh, MCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3pIK. B CBSI3M ¢ ATMM B mporpammy ydeOHOro Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTWKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pasJeax
MaTEMaTUYECKOT0 00pa30BaHUS U CIIOCOOCTBYIONIUE OBIAJCHHUIO O0YJarOIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. CojepkaTenpbHOH U
CTPYKTYpHOH OCOOEHHOCTHIO Y4eOHOTO Kypca «AnredOpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepkanvie JmHUU «YuClia W BBIYUCICHUS» CIY)KUT OCHOBOW JIJIst
JaBHEUIIETO M3yYeHUs MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaOUTUXCS
JIOTUYECKOTO MBIIUICHHUS, JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XU3HU. Pa3BuTHE MOHATHUA O 4YKCJIE HAa ypPOBHE OCHOBHOIO 00IEro o0pa3oBaHUS
CBSI3aHO C PAIMOHAIBHBIMU M HPPANUOHAIBHBIME YHUCIaMH, (HOpPMUPOBAHUEM



IPEACTABICHUA O JEHCTBUTEILHOM YHCJIE. 3aBEPLICHUE OCBOCHHSI YHUCIOBOU
JIMHUY OTHECEHO K CpeHeMy 001IeMy 00pa3oBaHMIo.

Copeprkanue AByX anreOpandecKux JIMHUA — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHMIO Yy OOYyUarOUIUXCS
MaTEMaTUYECKOIo ammnapara, HeoOXOJUMOTro jsl PELIEHUs 3aJad MaTeMaTUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusA Y4eOHBIM MaTepuall TPYHIHPYETCS BOKPYT
palMOHAaIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKU Kak
A3bIKa JUIS1 TIOCTPOEHUS] MaTeMAaTUYECKUX MOJENeH, OINUCAaHUS NPOLECCOB U
SBJIEHUN peanbHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOASAT TaKxKe
JanbHeWIee pa3BUTHE AJNTOPUTMHYECKOTO  MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHHUS Kypca HH(OpPMATHKH, U OBJAJCHHE HAaBBIKAMH
JNEeAYKTUBHBIX paccyxiaeHuil. [IpeoOpa3zoBaHue CUMBOJBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUsI, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanue (pyHKIIMOHATbHO-TPA(UIECKON JIMHUU HALIEJICHO Ha MOJIy4YCHHE
0o0y4JaromuMuUCs 3HAaHUM 0 (PYHKUMAX KaK BaKHEHIIEH MaTeMaTH4eCKOW MOJENH
JUISL OTIMCAHUS M UCCIIEOBaHMs Pa3HOOOPA3HBIX MPOLECCOB U ABJICHUHN B MPHUPOJE
u oduectBe. M3yueHne martepuana crocoOCTBYET PAa3BUTUIO Yy OOyYaroIIMXcCs
YMEHHMsI UCTOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBbIE, CHMBOJMYECKHE, TpaduyecKkue, BHOCUT BKIaA B (OpPMUPOBAHUE
NpEeCTaBICHUNA O POJIM MATEMATUKH B PA3BUTUU UBUIN3ALUHU U KYJIbTYPBI.

CornacHo yueOHOMYy IJIaHy B 7-9 Kkjaccax u3ydaercs Y4deOHBIH Kypc
«Anrebdpa», KOTOPbIH BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3feibl COJAEpPIKAHUS:
«Yucna W BBIUUCIEHUA», «AJreOpanyeckue BbIPAXKEHUS», «YPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIUI.

Ha u3yuenue yuebHnoro xypca «Anredpa» orsoautcsa 306 yacos: B 7 Kiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henenw), B 9
KJ1acce — 102 yaca (3 yaca B HEJIENI0).



COJEPKXAHUE OBYUYEHUA
7 KJIACC

Yuciia ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE W JAECATUYHBIC, IEPEXOJ OT OJHOW (QOpPMBI 3alHUCH
npobeit k apyroi. lloHATHe palMOHAIBHOIO YHMCHA, 3allCh, CpPaBHEHUE,
YyOOPSA0YMBAHUE  PALMOHAIBHBIX  4yuced. Apudmernyeckue JIeHCTBUS €
palrOHAJIBHBIMA YMCiIamMu. Pelenue 3aaad U3 peaJbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeJieM: ONpEIENeHHe, IMpeoOpa3oBaHKe
BBIP@XEHUI HA OCHOBE OIPEAEICHMs], 3auch 0oybuX yncen. IIponeHTsl, 3anuch
IPOLIEHTOB B BUJE ApoOU U ApoOH B BUJAE MPOLIEHTOB. TpH OCHOBHBIC 33/la4H Ha
IIPOLICHTHI, PEIICHHE 3a71a4 U3 PEaJIbHOM ITPAKTUKH.

[IpuMeHeHnEe TOPU3HAKOB  JEIUMMOCTH, PA3JO0KEHUE HA  MHOXUTEIU
HATypaJIbHBIX YUCEL.

PeanpHble  3aBuCMMOCTH, B TOM 4YHMClIe MpsMas M oOpaTHas
IIPONOPLHOHAIBHOCTH.

AJireOpanyeckue BbIpaKeHUS

[IepeMeHHBIE, YNCIOBOE 3HAYECHUE BBIPAXKECHMSI C NIEpEMEHHON. [JonmycTrMble
3HA4YEHMs NIepeMeHHBbIX. [IpencTaBieHne 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
(dopMmyiiel. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOXKJIECTBEHHO paBHBIC BBIPAKEHUS, TpaBUia NpPeoOpa3oBaHUs CYMM U
IPOM3BEICHUH, MPaBUjIa PACKPBITUS CKOOOK U IPUBEICHUS TOJIOOHBIX ClIaraeMbiX.

CBoOliCTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl 1 MHOrouseHbl. CreneHp MHOrouneHa. Cio)keHue, BBIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. MOpMysbl COKpAIIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBl M KBagpaTr pasHoctu. Popmysia pasHOCTM KBaApatoB. PasmoxeHue
MHOI'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja MpeoOpa3oBaHUS YypaBHEHMUS,
PAaBHOCWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIIO KOPHEW JIMHEMHOTO
YPaBHEHUS, pELICHUE JIMHEWHBIX ypaBHEHUH. COCTaBICHUE YpABHEHUH IO
YCIJIOBHIO 3a7a4M. PelieHne TeKCTOBBIX 3a7a4 C TOMOILBI0 YPABHEHHM.

JIuneliHOEe ypaBHEHHE C ABYMs NEpEMEHHbIMU U ero rpaguk. Cucrema IByX
JMHEWHBIX YPAaBHEHMM C JByMs NEPEMEHHBIMU. PemnieHue cucrem ypaBHEHHU
crnocoboM mOACTaHOBKH. [IpuMepsl pemieHusi TEKCTOBBIX 3aad C IOMOIIBIO
CHCTEM ypaBHEHUM.

DyHKUUHA



Koopaunara Touku Ha npssMou. UucnoBele TpoMeXyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.

[TpsimoyronbHas cucrema kKoopauHat, ocu Ox u Oy. Abciucca U opAuHaTa
TOUYKH Ha KOOPJIMHATHOM I10cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (pOpMyIaMu.
Urenune rpadukoB peanbHbIX 3aBucuMocTei. llonstue ¢ynkuuu. [paduk
¢bynkun. CpoiictBa ¢pyukiuil. Jluneitnas ¢pyukuus, e€ rpadux. I'paduk QyHkunn
y = [x|. I'padpuueckoe perieHve JIMHEWHBIX YpaBHEHUH U CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsa ¥ BIYMCICHUSA

KBanpatueiii kopenp u3 uucna. [loHsTHe 00 HppalMOHATBEHOM YHCIHE.
JlecsiTuuHble TPUOIIKEHUST HppalMOHAIbHBIX yrces. CBolicTBa apu(MEeTHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHUE K ITPE0OPa30BAHUIO YUCIIOBBIX BBIPAKEHUN
Y BBIYMCIICHUSAM. [[efiCTBUTEIBHBIEC YNCIA.

CreneHb ¢ LenbIM MoKa3aTesneM U €€ cBoricTea. CTaHAapTHAs 3alUCh YHCIIA.

AnredOpanveckue BbIPaKeHUS

KBagpaTHeil  TpEXuieH, pas3joKEHUE KBAJAPATHOIO  TpEXWiIeHa Ha
MHOKHUTEJIN.

Anreb6panueckas apoOb. OCHOBHOE CBOMCTBO anrebpamdeckoi apoOwu.
CrnoxxeHue, BbIUUTAHUE, YMHOXEHHE, JEJICHUE aireOpanyeckux ApoOew.
PanmonanbHble BEIPAKEHUS U UX IPE0Opa30BaHueE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢Gopmyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
Teopema Buera. Pemenne ypaBHeHUH, CBOASIIMXCS K JINHEVWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIBHBIE YPABHEHUS.

['padmueckas uHTEpIIpeTalvs YpaBHEHHUH C IBYMSI IEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YPAaBHEHHW C JBYyMS IepeMeHHBbIMHU. lIpumepsl pemienus cucrem
HEJIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 aIre0panyeckum crocoooM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl IMHEHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DyHKIUA

[Monsitue ¢ynkuuu. OOIacCTb oONpefeNeHuss U MHOXKECTBO 3HAYCHHI
bynkiuu. CiocoOsl 3a1aHust GyHKIIH.

I'paduk dynkuuu. Ytenue cBoicTB (yHKIMU 1Mo e€ rpaduxy. IIpumeps
rpaukoB QyHKLUH, OTPaKaIOIIUX PEAbHbIE POLIECCHI.



OyHKIMY, OMUCHIBAIOIINE TIPSIMYI0 H OOpaTHYIO MPOIMOPIIMOHAIBHEBIE
3aBHCHUMOCTH, UX rpaduku. Oyrkimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
peluIeHre YPAaBHEHUN U CUCTEM YPABHEHHUM.

9 KJIACC

Yucia ¥ BIYMCICHUSA

PannonanbHble yncna, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JecsTUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, AEUCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHble JAeCSITUYHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JIEUCTBUTEIIBHBIX YUCENI U KOOPAUHATHOU MPSMOU.

CpaBHeHHE [JIEHCTBUTENBHBIX 4YHCEN, apu(MeTndecKkue MAeWCTBUA C
JNEHUCTBUTEIIbHBIMU YHCIIAMH.

Pa3mepbl OOBEKTOB OKpY’KAIOLIEr0 MHUPA, UIUTEIBHOCTh IPOLECCOB B
OKPY’KaroIlleM MHpE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHka pe3yJbTaTOB BEIYMCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JInneliHoe ypaBHEeHUE. Pellienrne ypaBHEHN M, CBOASAIIMNXCA K JIUHEWHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOASIIMXCS K KBaJAPAaTHBIM.
buxBanpatHoe ypaBHeHue. IIpumepsl penieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEIIEHEUN PA3JI0KEHUEM Ha MHOKUTEIIN.

Pemenune npoOHO-palMOHaNIbHBIX ypaBHEHHH. PeleHue TEKCTOBBIX 3ajad
aJreOpanvyeckuM METO/I0M.

VYpaBHeHHe ¢ AByMs MEepeMEHHBIMU U ero rpaduk. Pemienue cuctem nByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienne cucrteM 1ByX ypaBHEHH,
OJIHO M3 KOTOPbIX JIMHEHHOE, a JApyroe — BTopoi creneHu. ['paduueckas
MHTEPIPETaLAsl CHCTEMbl YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 aare0OpanyeckKuM crocoooM.

YucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C ONHOM mHEpeMeHHOU. PemeHune cucrem
JIMHENHBIX HEPABEHCTB C OJHOM IepeMeHHON. KBaapaTHble HepaBEHCTBA.
I'papmueckas uHTEpHpETAalMs HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMU.

DyHKIUA

KBanpatnunas ¢yskius, e€ rpaguk u cBoiictBa. [lapaGoma, koopauHAaTHI
BEPILMHBI 1apadoIibl, 0Cb CAMMETPUHN NapaboJIbL.

Ipadukn byrxmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBOMCTBA.

Yucii0BbIe NMOCIECA0BATEILHOCTH H IIPOIPECCHHU



[ToHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCIEH0BATEIbHOCTH
peKkyppeHTHOH (popMyIioit u hopmyIion n-ro wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opMmyiibl n-ro 4djaeHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpecCUii, CyMMBbI IIEPBBIX 7 UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKOH U TE€OMETPUUYECKOW MpOrpeccHid
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M SKCIOHEHUMAJIBHBIA POCT.

CnoxxHble IIPOLICHTHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOCHHMS TNPOrpaMMmbl  y4eOHOro Kypca
«Anredbpa» OTpaxaloT TOTOBHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS CUCTEMOM
NO3UTUBHBIX EHHOCTHBIX OPUEHTALMNA U PACIIMPEHUU ONbITA EATEILHOCTH Ha €€
OCHOBE M B MPOLECCE pealu3alydd OCHOBHBIX HAIPABJICHUW BOCIHUTATEIBHOMN
JEeSITENbHOCTH B coOTBeTCTBUM ¢ [Iporpammoii Boctiutanuss MBOY COIIl Ne41
r.CTaBpormoss, B TOM YUCJIE B YACTH:

1) marpuoTHYecKoe BOCIMTAHUE:

IPOSIBICHUEM MHTEpeca K IPOLNUIOMY W  HACTOSALIEMY POCCHUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHUEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTeMaTUKOB U POCCUHCKOM MAaTeMaTUYECKOW IIKOJIbI, K HCHOJIb30BAHUIO ITHUX
JTOCTHXKEHHUH B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpasKaIaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U PeaTu3aliu ero
npaB, TPEICTABICHHEM O MAaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUSA
Pa3IMYHBIX CTPYKTYP, SIBJICHUN, MPOUEAYP TPa)kJAaHCKOTO oOIliecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MpPaKTUYECKUM NPUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTU
MOPAJIbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM Ha AaKTMBHOE YYacTUE€ B PEUICHUM NPAKTHYECKUX 3a]1a4y
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSHKEHUH BCEW KU3HU MAJS YCHENIHOW Mpo¢eCcCHOHaTbHON
JESITEIbHOCTH ¥ Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHJMBHUIYaTIbHOU TPAEKTOPUU 00pa30BaHMS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCTIUTAHHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIbHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, PELICHUM, PACCYKIEHUH, YMEHHIO BHJIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTallMEl B JIEATEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
NpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOJBI U
oO1iecTBa, TMOHMMAaHHEM MATeMaTHUYEeCKOW HayKu Kak cdepbl 4YeloBeYecKon
JEATEIIBHOCTH, 3TANOB €€ pa3BUTUS WM 3HAYMMOCTH JJISI PA3BUTHUS LMBWIM3ALINH,



OBJIQJICHUEM SI3BIKOM MAaTEMAaTHUKA U MAaTEMATUYECKOM KYJbTYpOU Kak CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHUEM MNPOCTEHIIMMH HABBIKAMU HCCIEN0BATEIBCKOMN
JIESATEILHOCTH,

6) ¢usmyeckoe BocnuTaHue, GopMHpPOBAHHME KYJbTYPbl 3/0POBbS H
IMOLMOHAJIBLHOIO 0JIArOMOJIyYHs:

FOTOBHOCTBIO MPHUMEHITH MAaTEMATUYECKUE 3HAHHUS B HHTEPECAX CBOETO
3I0POBbs, BEAECHUS  37A0pOBOro  oOpa3a KU3HU  (3I0POBOE  IHUTAHWUE,
cOaaHCUPOBAHHBIM PEXKUM 3aHATHH MW OT/AbIXa, peryjsipHas Quznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pedJIEKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OMMOKY M TaKOTO e IIpaBa JIPyroro 4yeaoBeKa;

7) 3K0JI0rHYeCKOe BOCIIMTAHUE:

OpPUEHTAIMEN HAa MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUM IS PELICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIIeH cpeapl, IJIaHUPOBAHUSI TOCTYIKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JI1 OKPYXKAIOIIEH Cpeabl, OCO3ZHAaHHWEM
TJI00ATBHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM U ITyTe UX PEIICHNUS,

8) ajanranusa K U3MEHAWINMMCSH YCJOBHAM COLMAJBLHON U NMPUPOAHOU
cpeabl:

FOTOBHOCTBIO K JICHMCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NESATEIbHOCTh, B TOM YHUCJIE
YMEHUE YUYUThCS Yy APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOU IEATEIHLHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OIbITA IPYTUX;

HEOOXOIUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UJIEU, OHITHUS, TUIIOTE3bI 00 OOBEKTAX U SBJICHUSX, B TOM YHUCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMiO0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (OPMYJIMPOBATH U OIEHHBATH PHUCKH H
MOCJIe/ICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

Bba3oBble JJoruueckue a1eicTBUA:

e BBIABIIATH U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MAaTEMATUYECKUX
OOBEKTOB, TOHATHI, OTHOIIEHUH MEXAy MOHATHIMH, (HOPMYIHPOBATH
OmpejeNeHus] TOHATHM, YCTaHaBIMBATh CYIIECTBEHHBIH  MPHU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA HJii OOOOIICHHS W CpPaBHEHUS, KPUTEPHUH
IPOBOJUMOI0 aHAN3a;



BOCIIPUHUMATh, (OpMyIuUpoBaTh MW  TPEOOpPa30OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIE, CIWHUYHBIC, YAaCTHBICE W O0OIIHe,
YCIIOBHBIC;

BBISIBJIAITH ~ MAaT€MaTHMYeCKUME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeurss B (akTax, AaHHBIX, HAOMIOJEHUAX M YTBEPXKICHUSAX,
npemsiaraTh ~ KPUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIIOUEHH 110 aHAIOTUH;
pa30OupaTh 10Ka3aTENbCTBA MATEMATHUECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MIPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaThdecknx (aKkToB, BBICTpAWBATh APTYMEHTAIMIO, IPUBOIUTH
IPUMEPBI U KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3ajmaun (CpaBHMBATh HECKOJBKO
BApUAHTOB peIIeHUs, BHIOUpPATh HauboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaeaoBaTe/LCKHeE JeCTBUA:

UCIIOJIb30BaTh BOIMPOCH KaK MCCIIEAOBATEIbCKANA MHCTPYMEHT MO3HAHMS,
dbopMyIupOBaTh BOIPOCH], (UKCHUPYIOIIKME MPOTUBOPEUUE, MPOdIEMY,
CaMOCTOSITENIbHO yCTaHABIMBATH HMCKOMOE W JlaHHOE, (OPMHUPOBATH
TUTIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIINI0, MHEHUE;

NPOBOJAUTH IO CaMOCTOSITEIHPHO COCTABIEHHOMY IUIaHY HECJIOKHBIN
OKCMIEPUMEHT,  HEOOJBIIOE  WCCIEAOBaHWE IO  YCTaHOBIICHHUIO
OCOOCHHOCTEH MaTEeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEKy COOO0M;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIIICHNS W BBIBOJBI TIO PE3yIbTaTamM
NPOBEAEHHOTO HAOIONCHUSA, WCCIIEIOBaHMS, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

MIPOTHO3WPOBATh BO3MOXXHOE DPAa3BUTHE MPOIECCA, a TAKXKE BBIJIBUTATH
MIPEATOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTH WH(pOpMAINUM, ITaHHBIX,
HEOOXOMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMPATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEIACTABICHHS,

BBEIOMpATh (GOpMy TMpEACTaBICHUS WHPOPMAMM W HWILTIOCTPUPOBATH
pelaeMbie 3aJadyd  CXeMaMH, JguarpaMMaMH, WHOW rpapukod W HX
KOMOHHAIUSIMU,



OLICHMBATh HAAEKHOCTh HMH(OpPMALMMU IO KPUTEPHSIM, MPEATIOKEHHBIM
YUUTEIEM WIH CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeliCTBHA:

BOCIIPUHUMATh M (QOPMYJIHMPOBATH CYXKJAECHHUS B COOTBETCTBUU C
YCIIOBUSIMU U 1IEJIAIMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX U MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS TI0
XOJly peleHus 3a1a4yi, KOMMEHTHPOBATh TIOJyUYCHHBIN Pe3yJIbTaT;

B X0J1€ 00CY>KJI€HUs 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOM TEMBI,
npo0sIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAIICJICHHbIE HA TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKJIEHUS C CYXKACHUSIMHU JAPYTHX
YY9aCTHUKOB JHaiora, OOHapy>KUBaTh PA3IHUYUC U CXOJCTBO TO3UIIUH, B
KOppeKTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUSI,
NPEACTAaBIATh  pE3yJbTaThl  pPEIIeHUs]  3aJayd,  IKCIEPUMEHTA,
UCCJIEIOBAHMSI,  IPOEKTa,  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YIETOM 3a/1a4 TIPE3EHTAIMN U OCOOEHHOCTEH ayIuTOpUH;
NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM U
WHIUBUIYyAIbHOW pa0OThl TPH PEIICHWH YYEOHBIX MaTEMaTHYCCKUX
3ajay;

NPUHUMATh 1[eJb COBMECTHOM JEATETbHOCTH, INIAHUPOBATh OPraHU3AIIUIO
COBMECTHOW pabOThI, pacmpenensaTh BUIbI padOT, JIOTOBapHUBATHCS,
00CcyX1aTh MPoIecC U pe3yibTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOJIEH;

y4acTBOBaTh B TIpynmoBbiX ¢opmax paboTel (0OCyxkneHus, OOMeH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JPYTHUE), BBIMOJHITH CBOK 4YacTh
paboOThI M KOOPAUHUPOBATH CBOM JACUCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KAYECTBO CBOETO BKJAJa B OOMIMN MPOAYKT MO KPUTEPHSM,
chopMyTUPOBaHHBIM YYaCTHUKAMU B3aUMOCHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, aIrOPUTM PELICHMS 3aJadd (WIA €ro
4acTh), BHIOMpATh CHOCOO pEelIeHHUs ¢ y4€TOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOpMAIIUH.

CaMOKOHTpOJ'lb, AMOIUOHAJIBLHbIN HHTEJIEKT:

BJaJ€Th CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTpOJIA IMpolecca M
pe3yJibTaTa pelieHnsl MaTEMaTHYECKOM 3a/1a4H;

NpPEABUNIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JIE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, HAMIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU IOCTABICHHOW LIEIU
U YCIIOBUSIM, OOBSICHATh IPUYUHBI JOCTIKEHUS WM HETOCTIXKEHUS LIETH,
HAXOJHTh OIIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 7 Kjacce OOyYarONIMICS MOJYYHUT CIIETYIOIINE
MPEIMETHbBIE PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

BreimonHsaTh, coueTas yCTHBIE W TUCHMEHHBIE TPHEMBI, apu(PMETHUECKUC
JNEUCTBUS C pAllMOHAIIbHBIMU YUCIIAMH.

HaxonuTh 3HAaYeHUS YUCIOBBIX BBIPAKEHHM, MPUMEHSITh pPa3zHOOOpa3HbIe
CrOCOOBI M MPUEMBI BBIUUCIICHUS 3HAYEHUW NPOOHBIX BBIPAKECHUM, COMEPIKAIINX
OOBIKHOBEHHBIC U JCCSITUIHBIC APOOH.

[lepexonuTe OT onHOM (POPMBI 3aMUCH YUCEN K Apyroi (mpeoOpa3oBbIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YNIOPSAI0OYMBATH PAIIMOHAJIBHBIEC YHCIA.

OKpyrasTh YKcIIa.

BhINoAHATE MPUKUJIKY U OLIEHKY pe3yJibTaTa BhIUMCICHUH, OLIEHKY 3HAUCHUN
YUCJIOBBIX BbIpaKeHUI. BBIMOIHATH ACHCTBUS CO CTENEHSMHU C HaTypaJlbHbIMU
MOKa3aTeJISIMH.

[IpumeHATh  TPU3HAKK  JACIUMOCTH, pAa3JIOXKEHHE HA  MHOXHUTEIHU
HATypaJTbHBIX YUCE.

Pemate mpakTUKO-OpHUEHTHPOBAHHBIE 3a]a4M, CBSI3AHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUMOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMH, WHTEPHPETUPOBATH
pEe3yAbTaThl PEIICHUS 3aJa4 ¢ y4ETOM OTPAHMYCHUI, CBSI3AHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckyt0 TEPMUHOJIOTHIO U CUMBOJIHMKY, TIPUMEHSThH
e€ B Ipoliecce OCBOCHHS y4eOHOro MaTepurarna.

Haxomuth 3HaueHuss OYyKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAYCHUAX
MEPEMEHHBIX.

Boimonnsate  npeoOpa3oBaHus — LENOTO  BBIPAXKEHHS B~ MHOTOWIEH
MPUBEJECHUEM NTOIOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BbINoAHAT, yMHOXXEHHE OJHOWIEHa Ha MHOTOWIEH W MHOro4JeHa Ha
MHOTOWICH, TPUMEHATH (DOPMYJITBI KBaJIpaTa CYMMBI U KBaJIpaTa Pa3HOCTH.

OcCylecTBISATh Pa3I0KEHUE MHOTOWICHOB HAa MHOXHTEIU C IMOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXXHTEINS, TPYNIUPOBKU  CJIaraéMblX,
npuMeHeHus: (OPMYJT COKPAIIEHHOTO YMHOKEHHUS.



[TpumensaTs npeoOpa3zoBaHUsI MHOTOUJICHOB ISl PEIIEHHUS PA3IUYHBIX 337a4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHOU MPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATYpPaJbHBIMHU IIOKA3aTEISAMM IS
IpeoOpa30BaHUs BbIPAXKEHUIL.

YpaBHeHUS U HEPABEHCTBA

Pemars sMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSs NpaBUia
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. [IpoBepsTs, ABisercs
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumeHsATh rpaduueckre METObl IPU PELLICHUH JIMHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[Tonbupate mnpuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JUHEHHOTOo
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTU TpaUK JIMHEHMHOIO YypaBHEHHUS C
JIBYMsI TEPEMEHHBIMH, IOJIb3YACHh TIpaUKOM, MPUBOAUTH MPUMEPHl PELICHUS
YPaBHEHUSL.

Pewmate cuctemsl 1ByX JUHEHHBIX YPAaBHEHUI C ABYMs IEPEMEHHBIMU, B TOM
yucle rpaduyecKu.

CocTaBiATe M pelIaTh JIMHEWHOE YPaBHEHHE WIH CHUCTEMY JIMHEHHBIX
YPaBHEHUN II0 YCJIOBHUIO 3aJa4d, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M I10Jy4EHHBIN pPE3yJIbTaT.

DyHKIUA

N300paxaTh Ha KOOPAMHATHON MPSIMON TOUKH, COOTBETCTBYIOIINE 3a/1aHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, NHTEPBAJIbl, 3aIIUChIBATh YMCIIOBBIE IPOMEKYTKN Ha
aJreOpanvecKkoM s3bIKe.

OTtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJMHATaM,
CTPOUTH rpapuKu TUHEUHBIX QyHKIUH. CTpOoUTh rpaguk QyHKIUHN Yy = [X|.

OnucelBaTh C MOMOLIBIO (PYHKIMM H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, DPACCTOSHME, IIEHA, KOJHWYECTBO, CTOMMOCTb,
IPOU3BOJUTENBHOCTbD, BpeMs, 00bEM pabOTHI.

Haxoauth 3HaueHre GyHKIIMU MO 3HAYCHHIO €€ apryMeHTa.

[Tonnmats rpaduueckuii cnocod MpPeACTaBICHUS M aHAIM3a MH(POpPMAaIUH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 Tpa(UKOB peabHbIX IPOLECCOB
Y 3aBUCUMOCTEN.

K xonHiy oOyuenus B 8 kiacce OOyYarOMIMICS TOJYYHUT CIICTYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciia 1 BbIYHCICHUSA

Hcnonb30BaTh HayaJIbHBIC IPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YKCesl ISl CPABHEHUS, OKPYIJIEHUsI U BBIUMCICHUM, N300paxkaTh JEHCTBUTEIbHBIC
YUCJIa TOYKAMH Ha KOOPJAMHATHOU IPSAMOU.



[IpumeHsaTh TOHSATHE apU(METHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpAaTHBIE KOPHH, WCIIOJB3Ysl MPU HEOOXOIUMOCTH KAIBKYJSTOP, BBITOJIHSTH
npeoOpa3oBaHus BBIPAKEHUM, COJEPKAIMUX KBAJApaTHBIC KOPHU, WCTOIB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBath 3anmucu OOJBIIMX M MajlblX YHUCEN C MOMOUIBIO JECATUYHBIX
npoOeilt u creneHeit uncna 10.

Asredpanyeckue BbIPpaKeHUs

[IpyMEHATP TMOHATHE CTENEHUM C LENbIM IOKAa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTETICHH C LIETbIM MOKa3aTeseM.

BrINonaHATE TOXIIECTBEHHBIE MPEOOpa30BaHUs PAIMOHAIBHBIX BbIPAKEHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOWICHAMH U aNreOpandecKuMu ApoOsiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh npeodpa3oBaHus BEIPAXKEHUM JJI pelIeHUs] Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEpaBeHCTBA

Pemarte nuHelHbIe, KBaJpAaTHbIE YPABHEHUS W PAMOHAJIbHBIC YPAaBHEHHS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUU C IBYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIIINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM ypPaBHCHUH, B
TOM YHKCJIE C TPUMEHEHUEM TpaduuecKux npecTaBlieHuid (YyCTaHaBIUBaTh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YPAaBHEHUW DPEILICHHS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ClOBECHON (HOPMYIMPOBKU 3ajauu K €& anreOpanyecKoiu
MOJENN C IIOMOUIIBIO COCTABJEHUS YPABHEHUS WM CHUCTEMBl YpPaBHEHHI,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]1a4 MOJTYUYEHHBIN PE3YJIbTAaT.

[IpuMEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUISI CPAaBHEHUS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJIHOW NMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpa@uyuecKy0 WUIIOCTPALIMI0 MHOXKECTBA pEIICHU HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUA

[ToHnmMaTe W WCMONB30BaTh (PYHKITMOHAIBLHBIE TIOHSATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHUS), OMPENENATh 3HAYeHUE (PYHKIIUU IO 3HAYCHUIO
aprymMeHTa, OrpeAesaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Crtpoutsb rpaduku 3J1eMEeHTapHBIX (QYHKIIMIA BUIA:

y =k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTb CBOWCTBA YHCIIOBOA
byukiuu 1o e€ rpaduxy.

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHUT CIICTYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Yucnaa v BBIYMCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PAIMOHANIBHBIE U UPPALMOHAIIbHBIC YUCJIA.



BremonasaTe  apudmMernyueckne JACUCTBUS € palMOHAIBHBIMH — YHCIIAMH,
coyerass YCTHbIE M TIMCbMEHHBIE NPUEMBI, BBINOJHATH BBIYUCICHUA C
VppalHOHATbHBIMHA YUCIAMH.

HaxoauTe 3Ha4YeHUss CTeNEHEW C LEJbIMH TOKa3aTelsiMU M KOPHEH,
BBIYUCIISITh 3HAYEHUS YHUCIIOBBIX BBIPAKEHHI.

OKpyrJisiTh  IEUCTBUTEIbHBIE YHCJA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIUHCIICHUHN, OLICHKY YMCJIOBBIX BBIPAXKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pemare nvHEHHBIE W KBagpaTHbIE YPAaBHEHUs, YPAaBHEHMS, CBOJISILIUECS K
HUM, IPOCTENIINE APOOHO-PAIIMOHANIbHBIE YPABHEHHUS.

Pemarte cuctembl ByX JIMHEWHBIX YPABHEHUW C JBYMSI MNEPEMEHHBIMH M
CHCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISCTCS JTUHECUHBIM.

Pemate TekcTOBbIE 3alauM  aNreOpanyecKUM CIOCOOOM €  MOMOUIBIO
COCTaBJICHHS YPABHEHUS WJIA CUCTEMBI IByX YPABHEHUI C IBYMs IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENUIINE UCCIIETOBAHUS YPABHEHUU U CHCTEM YPaBHEHUM, B
TOM YHCJIE ¢ TPUMEHEHUEM TpadUuecKux NpecTaBleHnid (YyCTaHaBIUBAaTh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YpPAaBHEHUW PEILICHHS, €CIU UMEET, TO CKOJIbKO, U
npouee).

Pemiate nuHelHbIE HEPAaBEHCTBA, KBAJpAaTHBIE HEPABEHCTBA, U300pakaThb
pPEIICHUE HEPABEHCTB HA YHWCIOBOW NPSMOM, 3alMCHIBATh PEIICHUE C MOMOUIIBIO
CHMBOJIOB.

Pemate  cucTEMBl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJApPAaTHOE HEPABEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCIIOBOM NMPSIMOM, 3aIIMCHIBATh PELIECHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEMIEHUH PA3JIWYHBIX 3a7a4.

DyHKIUA

Pacnio3naBath (yHKIIMM W3y4eHHBIX BHUAOB. [loKa3piBaTh CXEMaTUYECKU

pacIoyIOKeHUEe Ha KOOPIUHATHOM TUIOCKOCTH rpadukoB GyHKIUH BUIa: y = kx, y
=kx+b y=kix y=ax2 +bx +c¢ y=1x3 y=1\x y = |x|, B 3aBHCHMOCTH OT
3Ha4YeHUN K03(PUIIMEHTOB, ONTUCHIBATH CBONCTBA (DYHKITHIA.

CtpouTh U H300pa)kaTh CXEMATHUYECKU TPAPUKU KBaJAPATHUHBIX (PYHKIIHM,
OIMHCHIBATh CBOWCTBA KBaAPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacno3naBate KBagpaTU4HyI0 (YHKIHIO 10 (opMyJsie, MPUBOIUTH PUMEPHI
KBaJPAaTUYHBIX (PYHKINN U3 peanbHOU KU3HH, (PU3UKH, TEOMETPHH.

YucJioBbIe N0C1€10BATEILHOCTH H MPOrpeccuu

PacrioznaBath apuMeTHYECKyl0 U TEOMETPUUYECKYI0 MPOTPECCHH MpPH
pa3HbIX CrIOco0ax 3aJaHus.



BoInonHAT,  BBIYMCIEHUS C  HKCIOJb30BaHHEM (QOpMYya nN-ro 4jeHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh WIEHbI MOCJIEI0BAaTEIbHOCTH TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemare 3amauu, CBS3aHHBIE C YHMCIOBBIMH IIOCJIEAOBATEIBHOCTAMHU, B TOM
qHCclie 3a7]aud U3 peajbHON )KU3HH (C MCIOIb30BAaHUEM KaJbKYJISATOpa, HU(GPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB M TeM (undposbie)
Ne /i Konrpoabubie | IpakTuueckue
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsl
Bbubnuoreka [IOK
Yucina n BeruMcieHus. ParmonanbHbie
1 25 2 https://m.edsoo.ru/7f415b9
yucia 0
Bbubnmuoreka [IOK
2 Anrebpandyeckue BhIpaKEHUS 27 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [IOK
3 VYpaBHEHUS U1 HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [IOK
4 Koopaunats! u rpaduku. OyHKIINHA 24 1 https://m.edsoo.ru/7f415b9
0
bu6mmoreka [IOK
5 [ToBTOpeHue u 060061IeHNE 6 1 https://m.edsoo.ru/7f415b9
0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




8 KVIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne /i Konrpoabnubie | IpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThbI padoThI
pecypcsbl
Bbubnuoreka [IOK
AnreGpanyecKue BbIpaxeHHs.
1. 16 2 https://m.edsoo.ru/7f417af
Anrebpanyeckast 1poOb g
bu6mmoreka [IOK
2. Uucna u Beruncienus. KBaapataoie KOpHU 14 https://m.edsoo.ru/7f417af
8
YpaBHeHus u HepaBeHCTBa. KBagpaTHbIe bubmorexa [JOK
3. P P ' b 15 1 https://m.edsoo.ru/7f417af
ypaBHEHUS g
bu6mmoreka [IOK
AnrebpanyecKkue BhIpaXeHUSI.
4. .. 5 1 https://m.edsoo.ru/7f417af
KBanpaThslii TpéxunieH 2
bu6mmoreka [IOK
YpaBHeHus u HepaBeHCTBA. CHCTEMBI
5. . 13 https://m.edsoo.ru/7f417af
ypaBHEHUU g
Bbubmunoreka [IOK
6. VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af
8
Bbubnuoreka [IOK
7. O®OyHk1uK. OCHOBHBIE TOHATHUS 5 https://m.edsoo.ru/7f417af
8
bub OK
8. Oyaknun. Ynucnobie PyHKIIUN 9 mommorexa 11

https://m.edsoo.ru/7f417af




8

Ywucaa v Berauciienus. CTeneHs ¢ OCJIbIM

bu6mmoreka [IOK

9. 7 https://m.edsoo.ru/7f417af
IoKa3aTejieM 3
bu6mmoreka [IOK
10. [ToBTOpeHue u 060061IeHNE 6 https://m.edsoo.ru/7f417af
8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




9 KJIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne /i Konrpoabnsie | IpakTuueckue
NporpamMmsblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
. bubnunorexa [IOK
Uucna v Beruncienus. JleiicTBUTENbHBIE
1 9 1 https://m.edsoo.ru/7f419d0
qucia g
bu6mmoreka [IOK
YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C
2 . . 14 1 https://m.edsoo.ru/7f419d0
OJTHOM TIEpEMEHHOM g
VYpaBHenus u HepaBeHCTBA. CUCTEMBI bubmorexa HOK
3 P . P ' 14 1 https://m.edsoo.ru/7f419d0
ypaBHEHUM q
but6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d0
8
but6mmoreka [IOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f419d0
8
bubnunorexa [IOK
6 YucioBkle MOCEI0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d0
8
bubnunorexa [IOK
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
7 . 18 1 https://m.edsoo.ru/7f419d0
3HaAHUI g
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHHUKA

» Maremartuka. Anrebpa: 7-i kiacc: 0a30BbIi ypoBeHb: yueOHHK, 7 kinacc/ MakaperueB FO.H., Munatok H.I'., Hemkos
K.W. u apyrue; nox pen. TensikoBckoro C.A., Akimoneproe oobmectBo «M3natensctBo «IIpocsemenuey
* Maremartuka. Anre6pa: 8-it kimacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kinacc/ MakaperueB FO.H., Munnrok H.I'., Hermkos
K.W. u apyrue; nox pen. TensikoBckoro C.A., Akinoneproe odbmectBo «M3natensctBo «IIpocsemenues
* MaTtemaruka. Anredpa: 9-i kitacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kiacc/ MakaperueB FO.H., Munrox H.I'., Hemkos

K.W. u npyrue; noxa pen. Tenskopckoro C.A., AkiimoHnepHoe oOmiectBo «M3naatensctBo «lIpocBemnienner



