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PABOYAS ITIPOTPAMMA
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y4eOHOro Kypca «AJiredopa»

TS 00yJaromuxcs 7-9 KiaccoB

INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIse€TCSs OJHHMM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHa 0OecreunBaeT U3yuyeHne IPYrux JUCLHUIUIMH, KaK €CTeCTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO IIMKJIOB, €€ OCBOEGHHE HEOOXOAMMO JUIs
IPOAOHKEHUS 00pa30BaHMs U B MMOBCEAHEBHOM U3HU. Pa3BuTHe y o0yuaronmxcs
HAy4YHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUH U CYHUIHOCTH alreOpandecKux
abcTpakiuii, cnocobe OTpakeHUs MaTEeMaTUYeCKOM HAYKOMW SIBIICGHUH U MPOILIECCOB
B IPHUpOJIE U OOIIECTBE, POJIM MATEeMaTHUYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJI aJanTaldyd B COBPEMEHHOM LU(POBOM
obOmectBe. W3yuenune anreOpbl oOecrieunBaeT pa3BUTHE YMEHHUS HAOIIOAATh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHUS W BBIBOABI,
dopmynupoBath yrBepkaeHUs. OcBoeHHE Kypca anreOpbl 00ecrieuuBaeT pa3BuTHe
JIOTHYECKOTO MBIIIJICHUST OOYYarolIMXCSA: OHM HCIOJB3YIOT JACNYKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKPEeTU3aluio, abcTparupoBaHue u
ananoruto. OOyuyeHwe  anreOpe  TpeAnonaraeT  3HAYUTEIbHBI  00BEM
CaMOCTOSITEJIbHOM  JIeSITEIbHOCTH OOYYaIOUIMXCS, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 SABISETCS peaan3aleil eI TeIbHOCTHOTO MPUHIIUIA 00YYESHHUS.

B cTpykType nporpammsl yaeOHOTO Kypca «Anredpay AJis OCHOBHOTO OOIIEero
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOIUYECKUE JIMHUM:
«Yucna W BBIYUCICHUS», «ANreOpanuecKkue BBIPAKEHHS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkumm». Kaxknas U3 3THX coAep)KaTesIbHO-METOIUYECKUX
JMHHUHA pa3BUBAETCS HAa MPOTSKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOCHCTBYS €
IpYyrMMH €ro JHHUAMH. B Xome wu3yueHuss ydyeOHOro Kypca o0O0ydaromumcs
NPUXOAUTCS JOTHYECKH PACCYXkAaTh, HCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH



s3bIK. B CBsI3M ¢ ATHM B mporpaMmy ydeOHOTO Kypca «Anredpa» BKIIOYCHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, MPEJACTAaBICHHBIE BO BCEX OCHOBHBIX pas3fenax
MaTEMaTUYECKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIUE OBIAJACHHUIO O0YJarOIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. CojepkaTenpbHOH U
CTPYKTYpHOH OCOOEHHOCTHIO Yy4eOHOTOo Kypca «Anrebpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «UuWcina ¥ BBIYUCICHHS CIY)KAT OCHOBOM JJIst
JaBHEUIIIETO M3yYeHUs MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyUYaOUTUXCS
JIOTUYECKOTO MBIIUICHHUS, JOPMUPOBAHUIO YMEHHS TOJIH30BATHCS alTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEIHEBHOM
®U3HU. Pa3BuTHE MOHATHA O 4YKCJEe HAa ypPOBHE OCHOBHOIO OOIEro 00pa3oBaHU
CBSI3aHO C PAIMOHATLHBIMU W HWPPANHOHATLHBIMU YHCJIaMH, (POpMHUpPOBAHUEM
NIPEICTaBICHHIA O IEHCTBUTEILHOM YHCIIe. 3aBEpIlICHNEe OCBOCHUS YUCIIOBOM JTHHUN
OTHECEHO K cpeHeMy o0I1emMy 00pa30BaHUIO.

Copeprkanue AByX anreOpandecKux JIMHUA — « ATeOpandecKue BhIPAKEHUS
U «YpaBHEHMS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHHIO Yy OOYyYaIOIINXCS
MaTEeMaTHUYeCKOro ammapara, HeoOXOJUMOTO HJisl PELICHUs 3aJad MaTeMaTUKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0mero oOpa3oBaHusl y4yeOHBIH MaTepual TPYNIHPYETCS BOKPYT PallMOHAIBHBIX
BEIpOKECHMA. AnreOpa JEMOHCTPUPYET 3HAUE€HHWE MATEMaTUKH KakK s3bIKa IS
MOCTPOEHUSI MAaTeMAaTHYEeCKUX MOJIeTICH, OMHCAaHWs TMPOIECCOB W  SIBICHUU
peanbHOTO MUpa. B 3amaun o0ydenus anredpe BXOIAT TakKe JaTbHEHIee pa3BUTHE
AITOPUTMHUYECKOT'O MBIIIJICHHSI, HEOOXOIUMOTO0, B YACTHOCTH, JIUIsl OCBOSHHS Kypca
uHPOpPMATUKKA, W  OBJAJICHWE HABBIKAMU  JCIYKTUBHBIX  PACCYXICHHU.
[IpeoOpa3oBanne CHUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHHUS,
CIOCOOHOCTEHN K MAaTeMaTUYECKOMY TBOPUYECTBY.

Conepxanne QyHKIIMOHATBHO-TPA(QUIECKON JIMHUU HAIICJICHO Ha MOJYYCHHE
00yJarIMMHUC 3HAHUNA O (PYHKIMSIX KaK BaXKHEHIIEH MaTeMaTHUUeCKOW MOJeNu
JUTSI OMTUCAHUS ¥ KCCIIEIOBAHUS Pa3HOOOPA3HBIX TIPOIIECCOB U SBJICHHUM B IPUPOIE U
oOmrecte. M3yuenune Mmarepuana cnocoOCTBYET Pa3BUTHIO y O0yUaIOIIUXCSl YMEHUS
WCIIOJIb30BaTh PA3JINYHBIC BBIPA3UTEIBHBIC CPEACTBA S3bIKA MATEMATHKUA —
CJIOBECHBIC, CHMBOJHMYECKHE, TpadudecKkue, BHOCUT BKIaH B (OPMHUPOBAHHE
NPECTaBICHUIA O POJIM MATEMATHKH B PA3BUTHU [TUBUIN3AIIUU U KYJIbTYPHI.

CormacHo yueOHOMY IiaHy B 7-9 kiaccax w3ydaercs YYeOHBIH Kypc
«Anrebpa», KOTOPBIH BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKAHUS:
«Yucna W BBIUUCICHUA», «AJNreOpanueckue BBIpaXEHUS», «YpPaBHEHUS U
HEPaBEHCTBA», « DYHKIIHI.



Ha u3yuenune yuebHoro kypca «Anredpay» orBoautcst 306 yacos: B 7 Kjacce —
102 4gaca (3 yaca B Heaemo), B 8 kinacce — 102 gaca (3 yaca B HeAeno0), B 9 kiacce
— 102 4gaca (3 gaca B HeACNIO).



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 BHUJE ApoOU U JpoOH B BHUJAE MPOLEHTOB. Tpu OCHOBHBIC 33aJa4M 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 MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOIO4ICHOB Ha
MHOKHUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja IMpeoOpa3oBaHUS YypaBHEHMUS,
PAaBHOCWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIIO KOPHEHW JIMHEMHOTO
YpaBHEHUS, PELICHUE JIMHEMHBIX ypaBHEeHUI. COCTaBICHHE YPAaBHEHHM 110 YCIIOBUIO
3a1aun. PenieHue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

JIuneliHOe ypaBHEHHE ¢ JABYMs IIEpEMEHHbIMU U ero rpaguk. Cucrema IByX
JMHEWHBIX YPAaBHEHMM C JByMs NEPEMEHHBIMU. PemnieHue cucrem ypaBHEHHU
croco6oM noAcTaHoBKH. [IprMepsI pelieHus TEKCTOBBIX 3a7a4 ¢ TOMOIIbIO0 CHCTEM
YPaBHCHUU.

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 (HOPMYITaMH.
Urenue rpadukos peasibHbIX 3aBUcuMOcTel. [lonstue pynkuuu. ['paduk hyHKImm.
CpoiictBa pynkuuid. Jluneitnas ¢ynkuus, e€ rpapuk. I'padux pynkuuum y = [x|.
['padmueckoe pelieHne JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUIA.

8 KVIACC

Yucnaa v BIYUCICHUSA

KBanpatubiii kopenp u3 uwucia. [loHsTe 00 HppalMOHATBEHOM YHUCIHE.
JecsaTuyHble TpUOIMAKEHUST UppaAllMOHANIBHBIX yncen. CBoicTBa apudMeTHuecKuX
KBaJIPAaTHBIX KOPHEW U UX MPUMEHEHHUE K MPeoOPa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCIIEHUAM. J[€MICTBUTENIbHBIEC YMCIIA.

CremneHb ¢ LEIbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAS 3alUCh YHCIIA.

AJiredpanyeckue BbIpaKeHUs

KBaapaTHbIil TpEXUIIEH, Pa3JIOKEHUE KBAAPATHOIO TPEXUIEHA HA MHOKHUTEIIN.

Anreb6panueckas apoOb. OCHOBHOE CBOMICTBO airebpandeckon apoOwu.
CnoxxeHue, BbIYMTAaHHE, YMHOXXEHHE, JCJIeHHe anreOpandyeckux JpoOeH.
PanrionanbHbIe BhIpaXeHUsI U UX MPeoOpa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmysa KOpHEH KBaJgpaTHOro ypaBHeHUs. Teopema
Buera. Pemenune ypaBHEHUN, CBOISIIMXCA K JMHEWHBIM M KBAJPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATIBHBIE YPABHEHUS.

['padmueckas uHTEpIIpeTalvs YpaBHEHHUH C JBYMSI IEPEMEHHBIMU U CHUCTEM
JVHEWHBIX YPAaBHEHHUM C JBYMS MEepeMEHHBbIMHU. lIpuMepbl pelieHus cucrtem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Petrenre TekcTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKMCTBA. HEpaBEHCTBO C OHON NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeMbl JIMHEMHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

DOyHKIUA

[Tonsitue pynkuu. OOIaCTh ONpeAeIeHUs U MHOKECTBO 3HAYEHUN (PYyHKIUU.
CrniocoOsI 3a1aHus GYHKIIHH.

I'paduk dynkuuu. Ytenue cBoicTB GyHKIMU 1Mo e€ rpaduxy. IIpumeps
rpad@ukoB GYHKIMMA, OTPA)KAIOIIUX PeAIbHbIE TIPOLIECCHI.



OyHKIMU, OMUCHIBAIOIINE TIPSIMYI0 H OOpaTHYIO MPOIOPITMOHAIBLHEIE
3aBHCHUMOCTH, UX rpadukn. 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
JecsATUUHbIE 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’KAIOLIErO0 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. lIpumepsl pemieHuss ypaBHEHUNM TPETbEU 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. Pemenune 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.
CnosxHbI€ TPOLIEHTHI.



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

JINUHOCTHBIE PE3YJIbTATBHI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl  ydyeOHOro Kypca
«Anredpay» XapakTepU3yIOTCS:

1) naTrpuoTHYECKOEe BOCIMTAHME:

MpPOSIBJIEHWEM HHTEpPEca K TMPOIUIOMY U  HACTOAIIEMY POCCHICKOU
MaTeMaTUKH, [I€HHOCTHBIM  OTHONIEHWEM K JIOCTIXKEHUSIM  POCCUUCKHUX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMaTUYECKOM WIIKOJIbI, K WCIOJIb30BAHUIO ITUX
JOCTHKEHUN B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpa:kIaHCcKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJTHEHUIO 00sI3aHHOCTEH TpaKAaHWHA W PeaTN3aliui €ro
mpaB, TPEICTABIEHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYD, SIBIECHUHU, MPOIEAYP TPaKITaHCKOTO OO0IIecCTBa (Hampumep,
BBIOOPBI, OMPOCKI), TOTOBHOCTHIO K OOCYXJIEHUIO STUUECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM MPUMEHEHHUEM JOCTHKCHUWA HAyKH, OCO3HAHHUEM BaXXHOCTU
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B AESATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Y4YaCTHE B PEIICHUU MPAKTUYECKUX 3aj]ad
MAaTEMAaTUYECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTUYE€CKOIO
00pa3oBaHMsl Ha TPOTSHKEHUU BCEM JKM3HU I YCHEUTHOW mpodecCHuoHabHON
NEATETLHOCTH W PAa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM WHIWBHUIYATbHOU TPACKTOPUHU 00pa30BaHMS M KU3HCHHBIX TJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U 0OIIIECTBEHHBIX OTPEOHOCTEHH;

4) acTeTH4ecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY W 3CTETHUYECKOMY BOCHPHSITHIO
MaTEeMaTUYeCKNX OOBEKTOB, 3a7ad, PEIICHUH, PACCYKICHUH, YMEHHIO BHIICTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTAIlME B JIESATEIBHOCTH Ha COBPEMEHHYID CHCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOIBI U
oOmrecTBa, TOHMMAHWEM MATEeMAaTHYEeCKOW HAyKW Kak cdepbl YeIoBEeUeCKOn
JESITETbHOCTH, 3TANlOB €€ Pa3BUTUS WM 3HAYMMOCTH JUISl PA3BUTHUSl LIMBUJIU3ALINH,
OBJIQJICHUEM SI3BIKOM MAT€MAaTUKHA M MaTEMATHYECKON KYJbTYpOl Kak CpPEeICTBOM
MO3HAHUS MHPA, OBJIAJCHUEM MPOCTEHIIMMMU HABBIKAMHU HCCIEA0BATEIHCKOM
NEATEIIbHOCTH;

6) ¢usuveckoe BocnUTaHMe, (POPMHPOBAHHE KYJbTYPbI 310POBbSI H
IMOLMOHAJIBLHOIO 0JIArOMOJIyYHs:



FOTOBHOCTBIO MPHUMEHITh MAaTEMATUYECKUE 3HAHHUS B HHTEPECAX CBOETO
3I0POBbs, BEACHUS  37A0pOBOro  oOpa3a KU3HU  (310pOBOE  IHUTAHMUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTb), CQOPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUH, IPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4ejioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpPUEHTAIMEN HA MPUMEHEHNE MATEMATUYECKUX 3HAHUM JJ1s1 PELICHUS 33/1a4 B
00JIaCTH COXPaHHOCTH OKPY>KaroIIeH Cpebl, IIIaHUPOBAHUS IMOCTYIKOB M OLICHKU
WX BO3MOXXHBIX TMOCJICJICTBUH ISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa IKOJOTHUECKUX TPOOJIEeM U MyTel UX PEIICHUSs;

8) ajanranusa K U3MEHAWINMMCSH YCJOBHAM COLMAJBLHON U NMPHUPOAHOU
cpeabl:

FOTOBHOCTBIO K JICHMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NESATEIbHOCTh, B TOM YHUCJIE
YMEHUE YUYUThCS Yy APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOU IEATEIHLHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OIbITA IPYTUX;

HEOOXOMMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIIE
dbopMyIUpoOBaTh UJIEU, OHITHUS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSX, B TOM YHUCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (HOPMYJIMPOBATH M OILEHUBATH PUCKH H
MOCJEeACTBUS, POPMHUPOBATH OTIBIT.

METAIIPEJAMETHBIE PE3YJIBbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

Bba3oBble JJornueckue geiicTBUA:

e BBIBJISATh M XaPAKTEPU30BAThH CYIIECTBEHHbIC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHATHNA, OTHONICHWA MEXKIYy MOHATUSAMH, (DOPMYyIUpPOBATH
ONpENECICHUsI  TMOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IMPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA i1 OOOOIICHHS W CpPAaBHEHUS, KPUTEPHUH
MPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHpPOBaTH U  MOPEOOPA3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, CIWHWUYHBIC, YACTHBICE W O0OIIHe,
YCJIOBHBIE;

e BBIBJISATH  MAaTEMATUYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeurss B (dakTax, JaHHBIX, HAONIOACHUSX M YTBEPXKICHUSIX,
npeajiaratb KpUTEPUU U151 BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



JienaTh BBIBOABI C HCIOJb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKIIOUEHNH TI0 aHAIOTHH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMATHUECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTHBHOTO), MPOBOAUTH CAMOCTOSTEIBHO HECIIOKHBIE JJ0KAa3aTeIbCTBA
MaTeMaTU4ecKuxX (haKkTOB, BBICTPAWBATh AapryMEHTAlMI0, IPUBOJUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOHMpaTh Crmoco0 pemeHus y4yeOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BapUAaHTOB peIICHHUs, BbIOMpaTh Hamboyee MOAXOAAIUN C y4&ToM
CaMOCTOSITEJILHO BBIICTICHHBIX KPUTEPHEB).

Ba3zoBble uccienoBarebCKHe 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK HCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HWCKOMOE U JaHHOe, (HOpMUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY HECJIOXKHBIN
HKCIEPUMEHT, HEOOJIBIIOE NCCIIEIOBAHUE MO0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;
CaMOCTOSITENIbHO (POPMYIHpPOBATH 0OOOIICHUS U BBIBOJBI 10 pe3ysIbTaTaM
POBEEHHOTO HAOIONCHUSA, UCCIECIOBaHMS, OIEHUBATH JOCTOBEPHOCTH
MOJIYY€HHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IICHU;

IPOrHO3MPOBATh BO3MOXKHOE Ppa3BUTHE TMpoOIlecca, a TaKXKe BBIIBUTATH
MPE/IOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpPMAIUM, JaHHBIX,
HEOOXOUMBIX JJISl pELICHU 3a0a4u;

BbIOUpaTh, AHAJIM3HPOBATh, CUCTEMATU3UPOBATH U HUHTEPIPETUPOBATDH
UH(POPMAILMIO Pa3IMYHbIX BUIOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMYy MNPEACTABICHUS HH(POpPMALMM M WUIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, JIuarpaMMaMu, WHOM Trpadukod Hu uX
KOMOHWHAIIUSIMU,;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU IO KPUTEPHSIM, MPEATOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBUA:

BOCIIPHHUMATH ¥ (POPMYIIUPOBATH CYKIEHUS B COOTBETCTBUH C YCIOBUSIMHU
U 1EISIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJy PELICHUs
3a7ja4i, KOMMEHTUPOBATh NOJYUYECHHBIN PE3yJIbTarT;

B X07Ie 00CYXKJIEHUsI 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBI,
IPOOJIEMBI, pelIaeMoi 3a/1a4uu, BEICKAa3bIBaTh UJICH, HAIICJICHHBIC HAa TIOMCK



pELIEHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHayiora, oOHapy»XUBaTh Pa3lIU4YUe€ M CXOJACTBO MO3UIMIL, B
KOPPEKTHOH opme popMyaupoBaTh pa3HOTIACHs, CBOH BO3PAKECHHUS,

e TMPEACTABIATH  pE3yNbTaTbl  PEUIEHUS  3a/Jaud,  JKCIIEPUMEHTA,
UCCJIeI0BAHMUSI, IPOEKTA, CAMOCTOSATEIHHO BEIOMPATh (POPMAT BHICTYTUICHUS
¢ Y4€TOM 3a7ay4 MPE3EHTAIMN U OCOOEHHOCTEN ay TUTOPHH;

e IIOHMMATh U MCHOJb30BATh MPEUMYILIECTBA KOMAHIHON U MHAUBUYAJIBHON
paboThI IpU PEUICHUH YYEOHBIX MaTEMAaTUYECKUX 3a]1aY;

e TMPHUHUMATH LIEJIb COBMECTHOW JEATEIIBHOCTH, IUNIAHUPOBATh OPTaHU3ALUIO
COBMECTHON pabOThl, pacnpenensaTb BUIbl padOT, JA0roBapHUBaThCS,
00CyXIaTh TpoIecCc U pe3yibTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIO/ICH;

e yYacTBOBaTh B TpynmoBbIXx (opMax paboTel (00CYXJeHHS, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMBbI U JIPYTUE), BHIMOJIHATH CBOIO YacTh pabOThI
U KOOpDAMHHPOBATH CBOM JEHCTBUA C JPYTMMHU YJ€HAMU KOMaHJBbl,
OLICHMBATh KAa4€CTBO CBOETrO BKJIaJa B OOUIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIC YUeOHbIE 1eHCTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIaH, aJTOPUTM PELICHUS 3ahaud (WIA €ro
4acTh), BHIOMpATh CHOCOO pEeLIeHUs ¢ y4€TOM HMEIOIIMXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOpMAIIUH.

CaMOKOHTPOJIb, SJMOIMOHAJIbHbIN HHTEJJIEKT:

e BJIAJETh CIIOCOOAMH CAMONPOBEPKH, CAMOKOHTPOJIS IPOLIECCA U pe3yJIbTaTa
pELIeHHs] MaTEMaTUYECKOM 3a7auH;

e MPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEUICHUH 331a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

e OLEHUBATH COOTBETCTBUE PE3YJIbTATA AEATEIbHOCTH IOCTABJIEHHOM LIEJIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHHS WM HEAOCTH)KCHMS LIEIH,
HAXOJIUTh OMMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIBTATBI

K xoHiy oOydeHuss B 7 kJjacce OOyYaromMKCS TOJYYUT CJICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucia v BBIYMCTIEHUS

BreimonHsaTh, coueTas yCTHBIE W TUCHMEHHBIE TPHEMBI, apuPMETHUECKUC
JIEVCTBHS C PAMOHAIBHBIMU YHCIIAMU.



HaxomuTh 3Ha4YeHHs] 4YHMCIOBBIX BBIPAKEHHUM, MPUMEHSATH PAa3HOOOpaA3HBIE
crocoObl U MPUEMBI BBIYMCICHUS 3HAUYECHUN IPOOHBIX BBIPAXKEHUI, COMEpKaIINX
OOBIKHOBEHHBIC U JCCSITUIHBIC APOOH.

[lepexoauth OT oAHON (HOPMBI 3amKMCH 4YKcen K Apyroi (mpeoOpa3oBbIBAThH
JECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B OECKOHEUYHYIO JICCATHYHYIO IPOOB).

CpaBHHBATh M YIIOPSII0YMBATh PALIUOHAJIBHBIE YHCIIA.

OKpyraars yucha.

BbINoAHATE NPUKUJIKY U OLIEHKY pe3yJibTaTa BhIUMCICHUH, OLICHKY 3HAUYCHUN
YUCJIOBBIX BbIpaKEHUI. BBIMOIHATH ACHCTBUS CO CTENEHSIMHU C HaTypaJlbHbIMU
MOKa3aTeJIIMH.

[IpuMeHsATh NPU3HAKYU JAEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYpaIbHbIX
YHCEll.

Pemiate mpakTUKO-OpHUEHTHPOBAHHBIE 3a]]a4M, CBSI3AHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pE3yNbTaThl PEIIEHUs 3aJa4 ¢ YYETOM OTPaHUYEHUI, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AnredOpanveckue BbIPaKeHUS

Hcnonb3oBath anredpandeckyro TEpPMUHOIOTHIO U CUMBOJIMKY, IPUMEHATD €€
B [IPOLIECCE OCBOEHUS yUEOHOI0 MaTepuaa.

Haxomute 3HaueHWs OyKBEHHBIX BBIPRKCHHMH MPU 3aJaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BrinonansaTe npeoOdpa3zoBaHus EI0T0 BhIPAXKEHUSI B MHOTOUWICH MIPUBEICHUEM
MOI00HBIX CaraeMbIX, PACKPBITHEM CKOOOK.

BBINOAHATE yMHOXXEHHE OJHOWIEHa Ha MHOTOWIEH M MHOIOYIeHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIBI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh PaA3JI0KEHUE MHOTOWICHOB HAa MHOMHUTEIM C MOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIEro MHOKHUTENS, TPYIIIUPOBKH CIaraeMblX, IPUMEHEHUS
(bopMyI1 COKpAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUsI MHOTOUJICHOB ISl PEIIEHHUS PA3IUYHBIX 337a4
U3 MAaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb30oBaTh CBOMCTBA CTENEHEW C HATypalibHBIMU MOKa3aTeasiMU st
npeoOpa30BaHUs BbIpAKEHUH.

YpaBHeHMS U HEPaBeHCTBA

Pemars sMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSs NpaBUia
nepexoia OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIbHOMY emy. [IpoBepsTh, siBisieTcs
JIM YUCIIO KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEHUHBIX YpaBHEHUN U UX
CUCTEM.



[TonOGupate npuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JHUHEHHOTOo
YPaBHEHHUS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPAWHATHON MIOCKOCTH rpadUK JIMHEHHOTO YPaBHEHHUS C IBYMS
NepEeMEHHBIMU, MOJIb3YSCh TPaPUKOM, NPUBOJIUTH TPUMEPDI PEIICHUS YPABHEHUS.

PemaTte cucteMbl IByX JIMHEHHBIX YpaBHEHUH C IByMs MEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnaTh M peuiarh JWHEHHOE YpPaBHEHHUE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 3aJa4U, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y MOJIyYeHHBIA PE3yNIbTaT.

DyHKUUHA

N300pakath HA KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 3a/TaHHBIM
KOOpAMHATAM, JTy4H, OTPE3KH, HHTEPBAJIbI, 3aMUCHIBATh YHCIOBBIE TPOMEKYTKH Ha
anredpandyeckoM s3bIKe.

OtmeyaTh B KOOPAMHATHOW TMJIOCKOCTH TOYKHU MO 33JJaHHBIM KOOpJMHATaM,
CTPOUTH rpapuKu TUHEUHBIX QyHKIUH. CTpOoUTh rpaguk QyHKIUHN Yy = [X|.

OnuceiBaTh C TMOMOLIBI0 (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BpPEMsl, PAcCCTOSHHE, II€HAa, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOAUTENIBHOCTD, BpEMsi, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMU 10 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnocod MpPEACTaBICHUS M aHAIM3a HMH(POpPMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIUIO U3 TPaUKOB pealbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydarOmIMiiCs MOJYYHT CIEAYIOIINE
MPEIMETHbBIE PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

Hcnonp30BaTh HavajdbHbIE MPEICTABICHHUS O MHOXECTBE JIEHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHMSI, OKPYTJIEHUSI U BBIUUCIECHUHN, N300paXkaTh ACHCTBUTEIbHBIC
YycJia TOYKaMU Ha KOOPJUHATHOM MPSIMOM.

[TpumenaTy moHATHE apU(METHUYECKOrO KBAaAPATHOTO KOPHs, HaXOAWUThH
KBaJIpaTHbIE KOPHHU, MCIOJB3YysSd MPH HEOOXOAUMOCTH KaJIbKYJSTOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COAEPKAIIUMX KBAaApaTHbIE KOPHU, HCIIONIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBath 3anmucu OOJBIIMX M MajlbIX YHUCEN C MOMOUIBIO JECATUYHBIX
npoOelt u creneHei uncna 10.

AJaredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TOHATHE CTENEHM C IEeJbIM [0Ka3aTeleM, BBIMOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTETICHH C LIETbIM MOKa3aTeseM.

BbINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHKS PAllMOHATBHBIX BRIPAKEHUN Ha
OCHOBE IPaBWJI ACUCTBUI HAJ MHOTOWICHAMH U alreOpandyecKuMu JpoOsiMHu.



PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTs mpeoOpa3zoBaHUs BbIPAKEHUH AJIs PEIICHUS PA3IUYHbIX 33/1a4 U3
MaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEAIbHOU IMPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHENHBIE, KBaJpaTHbIE YPABHEHHS W PallMOHAIBHBIE YpPaBHEHMS,
CBOJAILIAECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMS IIEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEUIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM IpaduuecKuX npecTaBlieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBbKO, W
npouee).

[lepexomuTh OT cioBecHOW (OPMYIUPOBKH 3amadu K €€ anrebpandeckoi
MOJENN C IIOMOLIBIO COCTABJIECHUS YPABHEHUS WM CHUCTEMBl YpPaBHEHHWH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4y MOJTYUYEHHBIN PE3YJIbTAaT.

[IpuMEHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH, PEIIaTh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M UX CHUCTEMBI, 1aBaTh rpaduIeCcKyIo
WJUTKOCTPALIAIO MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUA

[ToHumMaTe W KCMONB30BATh (PYHKIIMOHAJILHBIE TOHSITUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHME O0O03HAYEHUS), ONpENEeNsATh 3HAYCHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, OIpeesTh CBOMCTBA (YHKIUH MO €€ rpaduKy.

CtpouTts rpaduKu AIeMEHTApHBIX PYHKINUN BUIA!

y=k/x, y=x2,y=x3,y =|x|, y = VX, OliCBHIBaTH CBOHCTBA YHCIOBOM (HyHKINN
o e€ rpaduky.

K koniy oOyuenus B 9 kuacce oOydaromIMiics MOJYYHUT CIETYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciaa v BIYUCICHUSA

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAJIBHBIE U HPPALMOHAIIbHBIC YUCJIA.

BrinonnsaTs apudmeTrnueckue 1eHCTBUS C palliOHATbHBIMUA YHCIIAMH, COYETas
YCTHBIE U NMHUCbMEHHbBIC NMPUEMBI, BBINOJIHATh BBIYMCIEHUS C UPPALMOHAIBHBIMU
YUCIIAMH.

HaxonuTe 3Ha4YeHUs CTENEHEN C LIENBIMU MIOKA3ATEIIAMUA U KOPHEW, BBIYUCIIATh
3HAYEHUS YHUCIOBBIX BBIPAKECHUM.

OKpyrJisIiTh JE€UCTBUTEIBHBIE YHCJA, BBINOJIHATh IPUKUAKY pE3yJbTara
BBIUHCIICHUN, OLICHKY YMCJIOBBIX BBIPAXKEHUU.

YpaBHeHMs U HEpaBeHCTBA

Pemars nuHelHbIE M KBaIpaTHBIE YPABHEHUS, YPABHEHUS, CBOISIIMECS K HUM,
npocTeiime ApoOHO-palMOHANIbHbIE YPABHEHHUS.

Pemate cuctembl ABYyX JIMHEHMHBIX YpaBHEHHUW C JBYMs NEPEMEHHBIMH M
CHCTEMBI JIBYX YPAaBHEHHUM, B KOTOPBIX OJTHO YPAaBHEHHUE HE SIBISACTCS JINHEUHBIM.



Pemate TexcTOBBIE 3amaun  anreOpandecKUM CIOCOOOM C  TIOMOIIBIO
COCTaBJICHHS] YPABHEHHUS UJIM CUCTEMBI JIByX YPABHEHHI C IBYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENUIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHNEM IrpaUuecKUX NPECTABICHUN (YCTaHABINBATH, UMEET
JY ypaBHEHWE WM CUCTEMa YPABHEHUMN PELICHUs, €CIIM UMEET, TO CKOJBbKO, U
npouee).

Pewate 5MHEWHBbIE HEPAaBEHCTBA, KBAJpPAaTHBIE HEPABEHCTBA, W300paKkaThb
pelIeHNEe HEPABEHCTB HA YHMCIIOBOW IPSAMOM, 3allUCHIBATh PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMBl JMHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIFOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO, M300pa)kaTh PpEIICHHE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOW MPSIMOi1, 3alIUCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Mcronb30BaTh HEPABEHCTBA IIPU PEILECHNUN PA3INYHbIX 3a7a4.

DyHKUUHA

PacnoznaBate (yHKIIMM U3y4YeHHBIX BHIOB. lloka3piBaTh CXeMaTHYECKH

pacnojox)eHne Ha KOOPAUHATHOM MIIOCKOCTH rpauKoB (PYHKIMMA BUaA: y = kx, y =
kx +b,y=k/x,y=ax2 +bx +c, y=x3, y=\x, y = |x|, B 3aBHCEMOCTH OT 3HAYCHHi
KO3 UIIUEHTOB, OMUCHIBATh CBOMCTBA (DYHKIUH.

Crpouth 1 H300pakaTh CXEMATHUUYECKU TpaQUKU KBaJAPATUUHBIX (PYHKIIMMH,
OINUCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUH 10 UX rpaduxam.

Pacno3HaBaTh KBaZpaTUUHYIO QYHKLUIO 110 (OpMyJie, IPUBOJIUTE IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaibHON KU3HU, (PUUKU, TEOMETPHUH.

YuciioBbIE MOCIEI0BATEILHOCTH U MIPOrPeccum

Pacnio3HaBaTh apu(p)METHUECKYIO U TEOMETPUUECKYIO IPOTPECCUH IIPU Pa3HbIX
croco0ax 3aaHusl.

BbInonHAT,  BBIYMCIEHUS C  HUCIOJb30BaHHEM (QOpMYya nN-ro 4jeHa
apu(MeTHYECKON U TEOMETPUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemarp 3amauu, CBS3aHHBIE C YHCIOBBIMH IIOCJIEAOBATEIBHOCTAMHU, B TOM
qHClie 3a7]aud U3 peajbHON )KU3HH (C MCIOIb30BAaHUEM KaJbKYJIATOpa, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungposbie
Ne /i P Konrpoabsnsie | IlpakTnyeckue (ncpp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcebl
| Yucna u BeIUUCIEHUS. PaluoHaIbHBIE 75 1 bubmuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AJTEOpaNteCKuE BIPAXKCHH 27 ! https://m.edsoo.ru/7f415b90
Bbu6nmuoreka [IOK
2 1
3 ¥ PaBHEHHS  HEPABEHCTBA 0 https://m.edsoo.ru/7f415b90
Bbubmuoreka [IOK
4 Koopanwatst u rpaguici. Gymiiun 24 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Tosoperne i 060bmerne 6 ! https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IT1O 102 5 0

I[TPOI'PAMME




8 KVIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHMe pa3e/ioB U TeM uudposbie
Ne /i P Konrpoabsnbie | IlpakTnyeckue (ncpp )
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
1 4 K 1
ucna 1 Beiurucienus. KBagpatueie KopHU 5 hitps:/m.cdsoo.ru/7f417af8
) Yucna v Berunciienns. CTeneHb ¢ eJIbIM 7 bubmuorexa [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckre BeIpaKeHHUS. 5 1 bubnnoreka HOK
KBanpaThslii TpéxunieH https://m.edsoo.ru/7f417af8
4 AnreGpanyecKue BbIpaXeHHs. 15 1 bubnmoreka [JOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus v HepaBeHcTBa. KBaipaTHbie 15 | bubnmoreka [JOK
YpPaBHEHMUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnnoreka HOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
.H 12 1
7 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa hitps://m.cdsoo.rw/78417af8
Bbubnmunoreka [IOK
o .
8 YHKUHH. OCHOBHEIC OHATHA > https://m.edsoo.ru/7f417af8
Bbu6nuoreka [IOK
? DymKupH. THCIOBbIC PyHKILHH ? https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 I1 06006 6 1
OBTOPCHHE H OOODIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME




9 KJIACC

Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uudponBbie
Ne /i P Konrpoabsnbie | IlpakTnyeckue (ncpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
| Uucna u Beruncienus. JleicTBUTENbHEBIC 9 bubnuorexa [JOK
quciia https://m.edsoo.ru/7f419d08
) VYpaBHEHHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnmoreka [JOK
OJHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
Bbu6nmuoreka [IOK
4 v .H 16 1
paBHEHUS U HepaBeHCTBa. HepaBeHCcTBa hitps//m.cdsoo.ru/7f419d08
Bbu6nmuoreka [IOK
> Pynxunn 16 ! https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YucaoBble MOCIEA0BATEIBHOCTH 15 1 hitps://m.cdsoo.rw/7f419d08
7 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3AIIHS 13 1 bu6mmoreka [IOK
3HaHUHI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0







