MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
Jenaprament O0pa3oBanus u Hayku KocTrpomckoii o0s1acTu

AnvuHucTpanus BoxoMcKoro MyHMuunajibLHOro paiiona

MOY "Boxomckasa COIL"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
pykoBoautesb MO 3amectutenb qupekropa  upektop MOY
YUYUTEIIEW MaTEeMaTUKHU, o yueOHoi padbote «Boxomckas COLI»

uH(popMaTHKU, PU3UKU

Kapasuna JI.H. Oxkynosckas E.IL.
[Imrocuuna T.B. [Ipuka3s Ne 102 ot
[Tportokon Nel 29.08.2025r.
ot 27.08. 2025r.
PABOYAS ITPOTPAMMA

(ID 9100041)

yueOHOro Kypca «Ajaredopa»

JUTs o0yuaromuxcs 7-9 kiaccoB

I1.Boxma, 2025 rog,



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIIeYMBAET U3yUCHHUE JIPYTUX AUCIUIIINH, KaK €CTeCTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKONW HAYKOW SIBJICHUHM U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreuyMBaeT pa3BUTHE YMEHMs HaOJI0/aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHuss. OcBoeHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENTHOM  JIEATEIPHOCTH OOYYaroIMXCcs, IOITOMY CaMOCTOSITEIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
auHuU: «YHucnaa v BeIUUCICHUN», « ANreOpandecKkue BhIpaKeHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTUYECKU PACCYXKJaTh, UCIOIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEpPCAJIBHOTO Marematuueckoro s3bika. ConaepxkaTenbHOW U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JaNbHENIIEr0 U3y4yeHUs] MaTeMaTUKU, CIIOCOOCTBYET PA3BUTHUIO Y OOYYaroIIUXCs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOU
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSA3aHO C PALMOHAIBHBIMU M UPPALUOHAIBHBIMU YHCIaMH, (POPMUpPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YyUarOLIUXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpAKEHUH. Anredpa JEMOHCTPUPYET 3HAUEHUE MAaTEMaTUKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, W OBJIAJIEHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUMSIX KaK Ba)KHEHIIEW MaTeMaTHU4ecKOW MOJENu
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHue
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna ¥ BBIYUCIEHHUSA», «AnreOpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Heento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIIBHBIMUA 4MCIIaMH. Pelenue 3aaad U3 peaJibHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IPOLIEHTOB B BUJE JIpoOU U JpOoOU B BHJIE MPOLIEHTOB. Tpu OCHOBHBIE 33/1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT paszHocTu. Popmysia pa3HOCTH KBaaparoB. PazmoxeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, TMpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEeHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneiitHOe ypaBHEHHE C ABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrocoOOM TMOACTaHOBKHU. IIpumepbl perieHusi TEKCTOBBIX 3aJad C IMOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. Abcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0cKOoCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOpMYyIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe penieHue ITMHEWHBIX YPAaBHEHUH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [[eCTBUTEIIbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

Anrebpanueckue BrlpaxeHUsIAJredpandeckue BbIpaKeHHsI

KBampaTHbiii  TpE€XuieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anre6pandeckast J1podb. OCHOBHOE CBOMCTBO ajreOpandeckoi JapoOwu.
CrnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JCJIeHHE alreOpandecKkux ApoOer.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienvne ypaBHEHHH, CBOIAIIMXCS K JIJMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas muTepnperanrs ypaBHEHUN C IByMs NMEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMPYHKIUA

[Tonsitue @ynkuuu. OOnacTh ONpeAeNeHUs W MHOXECTBO 3HAYCHHI
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuun. Yrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOr. MHOXKECTBO IEUCTBUTENBHBIX YUCEN, AEHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTENBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas uHTEepHpeTalrs HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapadona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

I'paduxu dyuxmuit: y = kX, y = kx + b, y = k/x, y =x3, y =VX, y = |X| , u ux
CBONCTBA.



Yucnosele  MOCHEAOBATEIbHOCTUYHMCIOBBIE  MOCTIEA0BATEAbLHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKOl U TEOMETPUUYECKOM MPOTrpecCHii, CyMMBI TIEPBBIX NUICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTMIKEHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KIaHUHA U PEAIM3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HayKd, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HU I YCHEIIHOW MpodecCHOHaNbHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UelIOBEKa, MPUPOAbI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEMATHYECKOW KYyJbTYPOHW KaK CPeICTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCTIMTAHME:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
J100aIBbHOTO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MyTEN UX PEIICHHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOW AESATEIBHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JA€PUUUTHI COOCTBEHHBIX 3HAHUM H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUSL, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBblesiornyeckueeicTBUsA:

e BBISIBJISITh U XapPaKTEPU30BATh CYIICCTBCHHBIE MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONpPEAECICHNUS] IOHATUM, YCTAHABIMBATh CYILIECTBEHHBIM  IPU3HAK
Kiaccu(uKanuyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIIPpUHUMATh,  (POpMyIMpoBaTH MW  MPeoOpa3oBbIBaTh  CYXKICHUS:
yTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



eBBISIBJIATH ~ MAaTEMaTUYECKHUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npejiaratb ~ KpUTEpUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e IETIATh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIIOYEHUH 110 aHAJIOTHH;

e pa30upaTh JOKa3aTEIHCTBA MATEMATUYECKUX YTBEPKICHUM (MpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,

e BBIOMpaTh crmoco0® pemieHus y4deOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOATENILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBbleuccieoBarebCKUeeCTBUA.

e ICTIOJB30BATh BONPOCHI KaK MCCIEI0BATEIbCKUI WHCTPYMEHT MO3HAHUA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIINUI0, MHEHHUE;

e IPOBOJIUTh IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY HECIIOKHBIM
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIAEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

e CAMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yjbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI;

e IPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE TIPOIECCa, a TAaKXKE BBIJBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

¢ BBISIBJIATh HEJAOCTATOYHOCTh W HW30BITOYHOCTh WH(MOpPMAILMM, TaHHBIX,
HEOOXOIMMBIX JJIS PELICHUsI 3a]1a4u;

e BEIOMpATh, AaHAJIM3UPOBATH, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

e BBIOWpaTh (opMy TpeAcTaBiIeHUS WHOOPMAIMM U  HWUIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

¢ OIICHMBATh HANEKHOCTh HMH(POPMAIMKM TIO KPUTEPHUSM, TPEII0KEHHBIM
yauTeneM uin chOpMYITHPOBAHHBIM CAMOCTOSTEIIEHO.

KoMMyHuKaTHBHBIEYHUBEPCAJIbHbIeyYeOHblIeeiiCTBUSA:



e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U IensIMd OOUIeHMs, SICHO, TOYHO, T'PaMOTHO BBIpaXaThb CBOIO TOUYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
pelieHus 3a1a4i, KOMMEHTUPOBATh MOJTYYEHHBIN pe3yJbTaT;

B XOJIe 00CYXICHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXICHUS C CYXKICHUAMH JPYTUX
YYaCTHUKOB Juanora, oOHapy>KMBaTh pa3inuvMe U CXOJCTBO IMO3WIIMM, B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

e IPEJICTABIISATh PE3YJIbTAThl PEIICHUS 33]1a4H, SKCIIEPUMEHTA, UCCIICIOBAHUS,
IIPOEKTa, CAMOCTOSITENBHO BBIOMPATh (POpPMAT BBICTYIUIEHUS C YYETOM
3aJ1ay Mpe3eHTAUuU U 0COOEHHOCTEN ayAUTOPUH;

e IOHUMATh U UCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYATbHOM
paboThI U PEIICHUH YYECOHBIX MATEMAaTHYECKUX 3a]1aY;

e IPUHUMATh LIE€Jb COBMECTHOW JESATENBHOCTH, IUIAHUPOBATH OPraHU3AINIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00CyXaTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e yJacTBOBaTh B TPYMIOBbIX (opMax paboTel (0OCYXKIeHus, OOMEeH
MHEHHUSIMHM, MO3TOBBIE INTYPMBI H JIPyTH€), BBIMOJHATH CBOKO YacTh
pabOThI M KOOPAUHUPOBATH CBOM ICUCTBUS C IPYTUMH YJIeHAMU KOMaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe YHHBepcaJbHbIE YueOHbIE NeiCcTBUSA
Camoopranusanus:

e CAMOCTOSITEILHO COCTABJATh IUIAH, AJTOPUTM pELIEHUs 3aJayu (WId €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YDMOIMOHAILHBIIHHTEJIEKT:

e BJIAJIETh CIIOCOOAMHU CaMOMPOBEPKHU, CAMOKOHTPOJISI MpoLecca U pe3yibTaTa
peIIeHs] MaTeMaTUIECKOH 3a1a4H;

e IPEJIBUJICTH TPYAHOCTH, KOTOPHIC MOTYT BOSHUKHYTH MIPU PEIICHUM 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JIEITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEJIHCTB,
HaWJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIHTATA JESITEIBHOCTU IOCTABJIECHHON LENN U
YCIIOBUSIM, OOBSICHATH MPUYUHBI TOCTHXKCHUS WM HETOCTHUKEHUS 1IETH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydenuss B 7 KJjacce OOydYarolMiiCs TMOTYYUT CIECAYIOIIHE
IpEeIMETHBIE PE3YJIbTAThI:

Yuciaa v BIYMCICHUA

BeimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, aprUPMETHUECKHE
JEUCTBHUS C PAllMOHAIBHBIMU YUCIIAMH.

HaxoauTs 3HaueHMsI YUCIOBBIX BBIPAXKEHUH, MPUMEHSTHh Ppa3HOOOpa3HbIE
CHO0COObI U MPUEMBI BBIUMCICHUS 3HAYEHUM JPOOHBIX BBIPAXKEHUM, COAEPKAIINX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHMCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh U YIIOPSI0YMBATH PALIMOHAIBHBIE YHCIIA.

OKpyIJIsTh Ynca.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHH
YHUCJIOBBIX BBIPAXKEHUH. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
IIOKAa3aTeJISIMH.

[IpumMeHATP  NPU3HAKKM  JEIUMOCTH,  pAa3JIOKEHUE HA  MHOMKUTEIH
HATypaJbHbIX YUCE.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJsiredOpanvecKue BbIPpAKEeHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPRKEHUN MPHU 3aJaHHBIX 3HAYCHHSIX
NEePEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOWIEHAa HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXMTENsA, TPYNIUPOBKU  CIIAraeMbIX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs nmpeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3aa4
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HaTypalbHBIMU II0KA3aTEIsIMU JUIs
peoOpa30BaHus BIPAKEHUII.

YpaBHeHMS U HEpaBeHCTBA



Pemlare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBHIIA
IIepexo/1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepsATs, sABisIeTCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLICHUU JIUHEWHBIX YPABHEHUHN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOrOo
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMM.

CtpouTh B KOOPIMHATHOW IJIOCKOCTU TIpaduK JIMHEHHOTO YpaBHEHHS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YSACh TpaUKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHUS.

Pemats cuctemsl IByX JIMHEMHBIX YPAaBHEHUN C ABYMs IIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSMON TOYKH, COOTBETCTBYIOIIUE 33 JAHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, NHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anre0panveckoM SI3bIKE.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTh Tpaduiky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GpyHKIMUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cnocod MpeACTaBICHUS U aHaIU3a MH(OpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HadajabHbBIEC IPEIACTABICHHUS O MHOKECTBE IEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUS, OKPYTJICHUs U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSAMOMN.

[TpumeHsATh TOHATHE apU(PMETHYECKOrO KBaJPATHOTO KOPHs, HaXOAWTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YySd MPH HEOOXOAMMOCTH KaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpyMEHATh TOHATHE CTENEHU C LENbIM IOKAa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIIU.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHM C IByMs IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT crloBecHOW (GOPMYIHPOBKH 3amadll K €€ anreOpandeckoit
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMsI), OMPEACIITh 3HAYCHHE (DYHKIUH IO 3HAYCHHIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHUT CIICTYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BbInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
coueTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UppalMoHaIbHBIMU YUCIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPABHEHHUS, YPABHECHUS, CBOISIIHAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3ajauM  ajareOpamvdeckuM CIOCOOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YpPaBHEHUU DPEILICHUS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U HU300paXaTb CXeMaTHUYECKU TpauKU KBaJApPaTUUYHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO0 TMPOTPEecCUd NpU
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh YIEHbl IOCIEIOBATEIbHOCTY TOYKAMHM Ha KOOPAMHATHOM
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne HaumenoBaHnuepasieioB u
n/n TeMIIPOrpaMMbl

Yucna 1 BEIUKUCICHUS.

1 PanponasibHbIe Yncia

2 AnrebpanyecKHeBbIPAKEHUS

3 YpaBHEHUS U HEPABEHCTBA

4 Koopaunate! u rpaduky.
DyHKIMHU

5 [ToBTOpenue n 06001IEeHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KosmuecTBo4acos
Bcero Koutpoabubiepaborsl  I[IpakTnueckuepadoTsl
25 1
27 1
20 1
24 1
6 1
102 5 0

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90



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

8 KVIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/n TEMIIPOrpaMMBbl Bcero Koutpoabnubiepaborsl  IIpakTrHueckuepadoTsl (uipposere)
o0pa3oBaTe/ibHbIepecypChl
1 Umucaa 1 BEIYUCICHUS. 15 bubmuorexa [JOK
KBanpaTHbie kKopHU https://m.edsoo.ru/7f417af8
5 Yucna u Beruncienusi. CTeneHs ¢ 7 bu6mmoreka [IOK
LEJIBIM [TOKa3aTelIeM https://m.edsoo.ru/7f417af8
AnreOpanyecKHeBbIPAYKEHUS. bubnunoreka [JOK
3 KBagparHsliTpEXUneH > 1 https://m.edsoo.ru/7f417af8
4 AnreGpanyecKueBbIpaXKEHUS. 15 1 bubnuorexa [JOK
AnrebpanyeckasipoOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEPABEHCTBA. 15 1 bubnuorexa [JOK
KBanpatusie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS 1 HEpABEHCTBA. 13 bubnunoreka [JOK
CucreMsbl ypaBHEHUN https://m.edsoo.ru/7f417af8
7 YpaBHEHUs U HEPABEHCTBA. 12 1 bubnuoreka [JOK
Hepasencra https://m.edsoo.ru/7f417af8
bubnuoteka [JOK
8 DyHKuH. OCHOBHBICTIOHATHA > https://m.edsogru/7f417af8
bubmuorexa [JOK
o DyHKuHH. AHCTOBLICGYHKIHH o https://m.edsogru/7f417af8
bubnmnoreka [JOK
10 TosToperme 1 0bobmenne 6 2 https://m.edsogru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOT'PAMME



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

9 KJIACC

KoaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
n/m TeMNporpaMmsi Bcero KonrtpoabsHbiepagorsl  [IpakTudecknepadors (1itppossIe)
o0pa3oBaTe/ibHbIepecypChl
1 Uucna 1 BEIYUCIICHHUS. 9 bubmuorexa [JOK
JleiicTBUTEIbHBIC YKCTIA https://m.edso00.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuorexa [JOK
YpaBHEHUs C OJTHON MTEPEMEHHOMN https://m.edso00.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnunoreka [JOK
Cucremsbl ypaBHEHU https://m.edso00.ru/7f419d08
4 YpaBHEHHUS U HEPABEHCTBA. 16 1 bubnuorexa [JOK
HepaBenctBa https://m.edso0.ru/7f419d08
bubnuorexa [JOK
> Gyt 16 1 https://m.edsogru/7f419d08
bubnuotexa [JOK
6 YU CIIOBBIEIOCIIEOBATEIHHOCTH 15 1 https://m.e dsogru 178419408
7 IToBTOpenue, 06o0IEHNE, 18 1 bubmmorexa [IOK
cUCTeMaTU3alMsA3HaHUI https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KJIIACC

KonnposepsiemoropesyJjbtara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI
OCBOCHHS OCHOBHOH 00pa30oBaTe/IbHOM NPOrPaMMbl
OCHOBHOTI0 00111er0 00pa3oBaHus

11

1.2

Yucna 1 BEIUUCIIEHUS

BI)IHOJIHSITB, COoUCTasA YCTHBIC U IMCbMCHHBIC HpI/IéMI)I,
apI/I(i)MeTI/I‘ICCKI/IC ,I[efICTBHH C paOHaJIbHBIMHA

qucjiaMu

Haxomute  3HayeHUsT  4YMCIOBBIX  BBIPAXKECHUH,
IPUMEHATh pa3HOOOpa3HblE CHOCOOBI U MIPUEMBI
BBIUMUCIICHUS]  3HAYEHWH  JIPOOHBIX  BBIPAXKECHHI,

COACPpIKAIIUX OOBIKHOBEHHBIC U JACCATUYHBIC I[pOGI/I

1.3

14
1.5

[lepexoauts OT onHONW (GOPMBI 3amMcH 4YHCET K
apyroi (mpeoOpa3oBBIBaTh JECATUYHYIO JpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUUHYIO APOOh)

CpaBHUBaTh U YIOPSAJ0YMBATh PALIMOHAJIbHBIE YUCIIA

OxpyrisaTbuncna

1.6

1.7

BpIOJIHATE NOpUKHUIKY W OLEHKY pe3yJbrara
BEIUMCIIEHUH, OIICHKY 3HAYEHUH YUCIIOBEIX
BBIPQKEHHUI.  BBIIONHATHAEHCTBUICOCTENCHIMU  C

HaTypaJIbHBIMUIIOKA3aTCIAMU

[IpuMeHATh TpPHU3HAKM JETUMOCTH, PA3JIOKEHUE Ha

MHOKHUTCJIN HATYPAJIbHBIX YHUCCII

1.8

Pemarp MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4w,
CBSI3aHHBIE c OTHOIICHUEM BEJIMYUH,
MPOMOPIUUOHANTBHOCTBIO ~ BEJIIMYMH,  MPOLEHTAMHU,
WHTEPIPETUPOBATh pe3yJabTaThl peElIeHUs 3a7ad ¢

y4€TOM OIPaHUYEHUMN, CBSI3aHHBIX CO CBOWCTBaMU




paccMaTpuBaeMbIX OOBEKTOB

AnrebpanyecKueBbIpAKCHH

2.1

Hcnonb3oBath anreOpanvyeckyo TEPMHHOJIOTHIO H
CUMBOJIMKY, IPUMEHATh €€ B IMPOLECCE OCBOEHUS

yuyeOHOro Marepuana

2.2

2.3

2.4

Haxomuth 3HadeHus: OYyKBEHHBIX BBIPOKEHUN MpH

3aIaHHBIX 3HAYCHHUAX MCPEMCHHBIX

BeimonHATe mpeoOpa3oBaHusl LENOTO BBIPAKEHUS B
MHOIOWIEH NPUBEACHUEM TOJOOHBIX CJaraeMblx,

PacCKpBITHEM CKOOOK
BBINONHATE yMHOKEHHE OJHOWICHA HA MHOTOWICH U
MHOTOWICHa HAa MHOTOWICH, NPHUMEHSATH (OPMYJIBI

KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH

2.5

2.6

2.7

OcCylecTBIATh  pa3iOKEHUE  MHOIOYICHOB  Ha
MHOXXUTEIM C IIOMOLIbI0 BBIHECEHHS 3a CKOOKH
O0IIEero MHOXMWTENs, TPYNIUPOBKUA  ClIaraéMslXx,
MIpUMEHEHUsI (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
[IpumensaTs npeoOpa3oBaHHUs MHOTOYJICHOB  JUIS
peuieHuss  pasIMYHBIX  33aJa4 U3 MaTeMaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEAIbHON ITPAKTUKHU
Hcnons30BaTk CBOMCTBA CTENEHEW C HATypaJbHBIMHU

IIoKa3aTcCIIMU JJIs1 Hp606p330BaHI/I5{ BI)Ipa)KeHI/II\/’I

ypaBHeHI/IH " HECPABCHCTBA

3.1

Pemrate nuHelHbIE ypaBHEHUS ¢ OQHOW MEPEMEHHOM,
IIpUMEHAsT  [IpaBUjla  [I€pexoJa OT  HCXOIHOIO
YpaBHEHHs K pPaBHOCWIBHOMY eMmy. lIpoBepsars,

ABJBICTCAIIMYNUCIIOKOPHEMYPABHCHU A

3.2

3.3

[IpumensTs rpaduueckue MeETOAbl NPU PELICHUU
JIMHEWHBIX YPABHEHU U UX CUCTEM

[lonOupars mnpumepbl mHap 4YHUCEN, SBISIOIMIUXCS
peuieHueM  JMHEHHOIO  ypaBHEHUS € JIByMs

NEPEMEHHBIMU

3.4

CtpouTh B KOOPAWHATHOM IUTIOCKOCTH Tpaduk

JIMHEWHOIO YypPaBHEHUS C JBYMs II€PEMEHHBIMU;




3.5

MOJIB3YSICh TPaQUKOM, IPUBOJUTH IPUMEPHI PELICHUS
ypaBHEHUS
Pemate cucremsl IBYX JIMHEWHBIX YpPaBHEHUH C

JBYMsI IEPEMEHHBIMU, B TOM YHCIIE TpapuiecKu

3.6

4.1

4.2

CocraBiATh M pelaTh JUHEHHOE YypPaBHEHUE WU
CUCTEMY JIMHEHHBIX YPaBHEHMU IO YCIIOBHUIO 33]1a4H,
UHTEPIPETUPOBAaTh B COOTBETCTBUU C KOHTEKCTOM

3a/1a4y NIOJIY4ECHHBIA pe3ysbTaT

Koopaunats! u rpaduku. OyHKIun

N300pakaTh Ha KOOPAMHATHOM TMPSIMOM TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAUHATaM, JIy4YH,
OTPE3KH,  MHTEPBAJIBI,  3aIMCHIBATh  YHCIIOBBIC
IIPOMEKYTKH Ha alre0pandyeckoM s3bIKe

OtmeuyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU IO

3a/IaHHbIM KOOpAMHATaM

4.3

4.4

Crpoutb rpaduxu nuHeHbIX (yHKMA. CTpouth
rpaduk QyHKIMHU Y = [X|

OnuceiBaTh € TOMOHIIbIO (DYHKUMH HM3BECTHBIE
3aBUCHUMOCTH MEXAY BEINYMHAMM: CKOPOCTb, BPEMs,
paccTosiHME,  ILIEeHYy,  KOJHMYECTBO,  CTOMMOCTb,

MMPpOU3BOJAUTCIIBHOCTL, BPEMHI, 00BEM pa6OTI:>I

4.5

4.6

HaxoauTe 3HaueHue (QYHKUMU 1O 3HAYECHUIO €&
aprymeHra

[Tonnmate rpaduyeckuii crmocod MpeACcTaBICHUs W
aHaJIn3a uHpopMaLuy, U3BJIEKATh u
UHTEPIpEeTHpOBaTh HUH(MOpPMALUI0O U3  TpaduKoB

peanbHBIX MPOIECCOB U 3aBUCUMOCTEMN

8 KUIACC

KoanposepsieMmoropesyJsibraTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NMPOIrpaMMbl
OCHOBHOTI0 0011er0 00pa3oBaHus

Yucna ¥ BEIYUCIIEHUS




11

Hcnonb3oBaTh  HayaldbHbIE  NPEACTABICHHS O
MHOKECTBE JICCTBUTENIBHBIX YUCEJ I CPaBHECHMS,
OKpYTJICHUS u BBIYHMCIICHHM, n300pakaTh
JICHCTBUTEIIbHBIE YHKCIIA TOYKAMU HAa KOOPJIWHATHOM

MpSAMOit

1.2

[IpumeHsTh MOHATHE apU(YMETUUECKOTO KBAAPATHOTO
KOpHSI, HaXOJUTh KBaJpaTHbIE KOPHU, UCIIONIb3Ys IIPU
HEe00X0IMMOCTH KaJIbKYJISTOD, BBIITOJIHSATh
npeodpa3oBaHus BBIpAXXEHU, coJIeprKalInx

KBaApPATHBIC KOPHH, UCIIOJIB3YsL CBOMCTBa KOpHeﬁ

13

2.1

Hcnonp30Bare 3amucu OONBIIMX M MajbIX YHCEN C
IIOMOLIBIO JECSITUUHBIX ApoOel u creneHel uncna 10
AnrebdpanyecKueBbIpaKEHU

[TpuMeHATh MOHATHE CTENECHHU C LEIbIM IOKa3aTeleM,
BBITOJIHATH npeoOpa3oBaHuUs BBIpKECHUH,

CoACPIKaUX CTCIICHN C LICJIBIM IIOKA3aTCIICM

2.2

2.3

2.4

3.1

BrIinonHsITh TOXACCTBCHHBIC Hp606pa3OBaHI/I$I
palroOHaJIbHBIX BI)Ipa)KCHI/Iﬁ Ha OCHOBC IIpaBuUJI
JENCTBUI HaJ MHOTOWIEHAMH H aJ'IFe6paI/ILIeCKI/IMI/I

IpoOsiMU
PackianeiBaTe KBagpaTHBIN TPEXWIECH HA MHOXKHUTEIN

[IpumensaT  mpeoOpa3oBaHUsl  BBIPAKEHUH  UId
peuieHus  pasIMYHBIX  3aJa4 U3 MaTeMaTUKH,

CMEXHBIX MTPEAMETOB, U3 PEAIbHON TPAKTUKHU
VYpaBHEHHUs 1 HEPABEHCTBA

Pemate nuHEHHBIE, KBaJpaTHBIE YpaBHEHUA U
palyoOHalbHBIE YPAaBHEHMS, CBOJAIIMECS K HHUM,

CHUCTCMBI IBYX ypaBHCHI/Iﬁ C ABYyMs IICPCMCHHBIMU

3.2

[IpoBoauTh MpocCTENIINE UCCIIET0BAHUS YPABHEHUN U
CHUCTEM YpaBHEHHUI, B TOM 4YHCIE C MPUMEHEHUEM
rpadUUecKuX MpeICTaBICHU (YCTaHABIUBATH, HMEET
JIU YpaBHEHUE WM CHUCTEMa YpPAaBHEHUW PpEIICHUS,

€CJIM UMEET, TO CKOJIBKO, U MPOYEE)

3.3

[lepexoauTh OT CIIOBECHOM (OPMYIMPOBKH 33/a4H K




e ayreOpanveckoil MOJICIH € TTIOMOIIBIO COCTABIICHUS
ypaBHeHI/ISI NN CUCTCMBI ypaBHeHHﬁ,
WHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM

3a/1a4y NIOJIY4ECHHBIA pe3ysbTaT

[IpumeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB IS
CpPaBHEHUs, OLICHKH, peulaTh JIMHEWHbIE HEPAaBEHCTBA
3.4 C OJHOM IIEpEMEHHOM M UX CHUCTEMBbI, [aBaTh
rpadUyYecKyr0 WJUIIOCTPAIMI0 MHOXXECTBA PpEIICHHM
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKIUU
[TorumMath ¥  UCHONB30BaTh  (DYHKIMOHAIBHBIC
MOHATHS M S3bIK  (TEPMHUHBI, CHMBOJHYECKHE
4.1 0003HAYCHHSI), OMPEACIATh 3HAUCHUE (QYHKIUHU TIO
3HAQUEHUI0  apryMeHTa,  ONpENeNsATh  CBOICTBA
¢bynkunu 1o e€ rpaduky

Ctpouts rpaduku d7IeMEeHTapHBIX (PYHKIMHI BHIA:

y=k/x
y
4.2 "
k/x
, Y =X%, Yy = X3, Yy = [X|, onuceiBaTh CBOWCTBA YMCIIOBOM
¢byHKIMM 110 €€ rpaduxy
9 KJIACC
IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThI
Koanposepsiemoropesyabrara 0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHOM NPOTrPaMMbI

OCHOBHOI'0 00111er0 00pa30BaHUA

1 Yucaa ¥ BEIYUCICHUS

CpaBHUBaTh M YIOPSIOYMBATH pPALMOHAIBHBIE U
11

HUpPALMOHAIIBHBIC YKCIIA

BrinosnHsaTh apupMeTHIECKUE JEUCTBUSA c
1.2

pallMOHAJIbBHBIMKU  4YHCJIaMH, COYCTasA  YCTHBIC U




IIMCBbMCHHBIC HpI/IéMLI, BBIINIOJIHATh BbIYUCICHUA C

HppaiOHaJIbHBIMHU YU CJIaMHU

13

14

Haxoautb 3HAYCHUSA cTeneHen c EeJIEIMU
MOKa3aTeJsIMA M KOPHEH, BBIUUCIATh 3HAYCHUS

YHCJIOBBIX BI)Ipa}KeHI/Iﬁ

OKpyriath  JEHCTBUTENBHBIE YHUCJA, BBIOJIHSITH
NPUKUAKY  pe3ysibTara  BBIUMCICHHUM,  OICHKY

YHCJIOBBIX BI)Ipa}KeHI/Iﬁ

ypaBHeHI/ISI H HCPABCHCTBA

2.1

2.2

2.3

2.4

Pemlate nuHENHBIE W KBaJApaTHBIE ypaBHEHUS,
YPaBHEHHUs, CBOJAINMECS K HHUM, IpOCTEHIINE

,Z[pO6HO-paI_[I/IOHaJ'ILHLIe YpaBHCHU

Pemate cucrembl IBYX JIMHEMHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHMM, B

KOTOPLBIX OJHO YPABHCHUC HEC ABJIACTCA JIMHEHHBIM

Pemrate TCKCTOBBIC 3agaun anre6panqec1<I/IM
CIIOCOOOM ¢ IIOMOIIIBKO COCTABJICHUA YPABHCHUSA WU

CHUCTCMBI IBYX ypaBHeHI/Iﬁ C AByMs IEPECMCHHBIMU

[IpoBoauTh mpocTenire UCClleI0BaHusl YPABHEHUN U
CUCTEM YpAaBHEHUW, B TOM 4YHCIE C IPUMEHEHUEM
rpaduyecKkux MIpEeACTaBICHUI (Hanpumep,
YCTaHABIMBAaTh, UMEET JIM YPAaBHEHHE WM CHUCTEMa

ypaBHCHI/II\/'I peumecHusd, €CJIn UMECT, TO CI(OJ'ILKO)

2.5

2.6

Pemlate  nuHEHHBIE  HEPABEHCTBA,  KBAaJpPATHbIC
HEpaBEHCTBA, M300pa)kaTh peEIIeHHWE HEpPaBeHCTB Ha
YHUCJIOBOU MPSAMOU, 3aIIUCHIBATH PEILICHUE C ITIOMOILBIO

CHUMBOJIOB

Pemiate cucTteMbl JMHEWHBIX HEPABEHCTB, CHUCTEMBbI
HEPaBEHCTB, BKJIIOYAIOIINE KBAJPATHOE HEPABEHCTBO,
n300paXkaTh pELIEHHWE CHCTEMbl HEPaBEHCTB Ha
YUCIIOBOM MPSIMOM, 3aIIMCHIBATH PEIICHUE C IOMOIIBIO

CHMBOJIOB




2.7

Hcnons3oBars HEPaBEHCTBA pu peLieHuu

Pa3JIMIHBIX 3a1a4

OyHKIUU

3.1

3.2

PacriosnaBate  (QyHKIMM ~ HM3YYEHHBIX  BHJOB.
[loka3piBaTh  CXEMAaTHYECKH  PACHOJOKEHHE Ha
KOOPAMHATHOM IUIOCKOCTH TpauKoB (QPYHKIUH BHUIA:
y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumocts ot
3HaUYeHWH Kod3((UIIMEHTOB, ONKCHIBaTH CBOICTBA
byHKIMI

[Toka3piBaTh  CXEMAaTHYECKH  PACIIOJIOKCHHE  Ha
KOOPAMHATHOH IIOCKOCTH TpaduKOB QPYHKIUI BUIA Y

= VX, Y = || 1 onHChIBaTh CBOWMCTBA (PYHKIIUI

3.3

Ctpoutp W wu300pakaTh CXEMaTUYECKH TpapuKu
KBaJpaTUYHbIX (YHKIMHA, ONUCHIBATH CBOWCTBA

KBaJIpaTUYHBIX (QYHKIUHI O UX rpaduxkam

3.4

PacnioznaBate kBagpaTHuHyo QyHKIUIO IO GOpMYyIIE,
MPUBOJUTH TPUMEPHI KBAAPATHYHBIX (YHKIHN U3

peanbHOM KU3HU, PU3UKH, TEOMETPHH

Apudmerrueckas U TeoMeTpUYECKasIPOrpeccuu

4.1

4.2

Pacno3HaBarth apI/I(I)MeTI/I‘IeCKYIO U TCOMETPHUUYCCKYIO

MIPOrPECCUU IPU pa3HBIX crioco0ax 3aJaHus
BBINONHATE BBIYUCIEHHS ¢ UCIIONBb30BaHUEM (HOpMyIT
N-ro wieHa apupMETHUYEeCKOH U TIeOMETPUYECKON

MIPOTPECCUM, CyMMBI ITEPBBIX N YWICHOB

4.3

4.4

I/I306pa)KaTI) YJICHBI ITOCJICA0BATCIIPHOCTH TOYKaMH Ha

KOOPJMHATHOM IIOCKOCTH

Pemarp  3amaum, CBSI3aHHBIE C  YHCIIOBBIMH
MOCNIEZIOBATEIBHOCTAMU, B TOM YHCIE 3a/Jayd U3
peaIbHOM KM3HU (C UCHOJIB30BaHUEM KaJIbKYJISATOPA,

U(POBBIX TEXHOJIOTUH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMbIid/IeMEHTCOAEPKAHUSA
1 Yucna v BIYKCICHUS
JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0a OT OAHON (opMbI 3amucu
11 npobeit k gpyroi. IloHsTHepalMOHANBHOTOYMCIIA, 3alUCh, CPaBHEHHE,
YIOPSAI0YMBAaHAEPALMOHAIBHBIX YU CEIT

19 Apudmerndeckue ASHCTBHS ¢ pallMOHAIBHBIME yHciamu. Pemenue 3amad u3
' pealbHOM MPAaKTUKK HA YaCTH, HAa JPOoOH

13 Crenenb ¢ HaTypaldbHBIM I[IOKa3aTeJeM: OIpejAeNieHue, MpeodpazoBaHUE
' BBIPA)KEHUI Ha OCHOBE OTIPE/ICIICHNS, 3aUCh OOJIBIINX YHCEI

14 [TpoueHTsl, 3amuch MPOLIEHTOB B BUJE APoOU U ApoOU B BUJE MPOLEHTOB. Tpu
' OCHOBHBIE 33/1a41 Ha IIPOLICHTHI, PEIICHHE 3a/1a4 U3 PeabHON MPAKTUKH

15 [IpuMeHeHne TPU3HAKOB  JEIMMOCTH, DPA3jOKEHHE Ha  MHOXKUTEIU
' HaTypaJIbHBIX YUCEIl

16 PeanbHple  3aBUCMMOCTH, B TOM  4YMciae TMpsiMas W oOparHas
' IIPONOPIUOHAIBHOCTH

2 AnreGpanyecKueBbIpaXeHUs

91 IlepemeHHbIE,  YUCIOBOE  3HAYEHUE  BBIPAXKEHHS C  IMEPEMEHHOM.
' JlonycTMBble3HaYEHUATIEPEMEHHBIX

95 [IpencraBieHne 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BHAE (HOPMYIIHI.
' Brruucnenusnodopmynam

23 [IpeoOpazoBanne  OYKBEHHBIX  BBIPAXEHHMH,  TOXXAECTBEHHO  paBHbBIC
' BBIPAXKECHUS

2.4 CBoOIICTBA CTENEHU C HATYPAJIBbHBIM ITOKA3aTEIEM

25 Opnownensl u MHOroujeHsl. CreneHb MHorowieHa. CiokeHue, BHIYMTAHUE,
' YMHO>KCHHEMHOTO4JICHOB

25 DopMyIbl COKpAaIEHHOIO YMHOXEHUs: KBaIpaT CyMMbI U KBaJpaT Pa3HOCTH.
' PopMynapazHOCTUKBAIPATOB. Pa3noKeHMEMHOTrO4JIEHOBHAMHOXUTEIN

3 YpaBHeHUs




VYpaBHeHHe, KOpPEHb YypaBHEHHUs, TIpaBuUia MpeoOpa3oBaHMsl YpaBHEHMS,

3 PaBHOCUIIBHOCTb YPaBHEHUI
3.9 JluHeitHOe ypaBHEHHME C OJHOM MNEPEMEHHOW, YHUCIO KOPHEN JIMHEHHOIO
' YpPaBHEHMs], PELICHNE JIMHEUHBIX YpaBHEHUI
33 CocraBneHue ypaBHEHHMH MO yCJIOBHIO 3aj1a4d. PelieHne TEKCTOBBIX 3ajad ¢
' MMOMOUIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHHUE C IBYMs IIEPEMEHHBIMH U €T0 rpaduk
Cucrema AByX JMHEWHBIX YPAaBHEHMHM € JByMS I€peMEHHbIMH. Peuienue
3.5 CUCTEM ypaBHEHUU CII0Cco00OM [IOJACTAHOBKH.
[IpumepbIpenIeHUSTEKCTOBBIX3a4a4 C IOMOILbIOCUCTEMYpPaBHEHU
4 Koopaunats! u rpaduku. OyHKIIMu
4.1 KoopaunararouykuHanpsMon
45 YucnoBele MPOMEXYTKH. PaccTosHue Mexy ABYyMs TOUYKaMU KOOPAWHATHOM
' IPSIMO
A3 [psimoyronpHas cuctema xoopauHat, ocu Oxu Oy. AbGcumcca W opAMHATA
' TOYKH Ha KOOPJMHATHOM INIOCKOCTH
A4 [Tpumeps! rpacdukoB, 3anaHHbIX (GopMynamu. UTeHHe rpauKoB peabHBIX
' 3aBUCHMOCTEN
4.5 [Tonstue pynxuun. I'papux Gpynkun. CoiicTBa pyHKIMH
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['padux yHkum y = [x|
A7 I'paduueckoe pemieHHe JMHEHHBIX YpaBHEHHMH M CHUCTEM JIMHEHHBIX
' YpaBHEHUN
8 KUIACC
Kon IIpoBepsieMbliidIeMEHTCOIePKAHUSA
1 Uucna u BBIYUCIEHUS
11 KBanpatublii kopeHb u3 uyucna. [lonstue 00 uWppalMOHATBLHOM YHCIE.
' JlecaTuuHbBIEIPHOIMKEHUSIUPPALTTOHATbHBIX YK CElT
CpoiicTBa apu(MeTHUECKUX KBAJPAaTHBIX KOpPHEH M HMX NPUMEHEHUE K
1.2 peoOpa30BaHUI0 YHCIIOBBIX BBIPa)KEHUI u BBIUUCIICHUSIM.
JleicTBUTEIbHBICUNCIIA
13 Crernens ¢ 1enbIM NT0Ka3aTenaeM U e€ cBoiicTBa. CTaHIapTHasg3anucbuncia




AnreGpanyecKueBbIpaXeHUs

2.1 KBanparublit TpéxuseH, pa3ioxkeHne KBaIpaTHOro TPEXUICHa Ha MHOXKUTENN
2.2 Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO alreOpanveckou a1poou
2.3 CroxeHue, BRIUMTaHUE, YMHOKECHHE, JICICHUE allreOpandecKux apooei
2.4 PanroHanpHbIC BRIpaXEHUS U UX MPE0Opa3oBaHUE
3 YpaBHEHUS U HEPABEHCTBA
31 KBanpatnoe ypaBHenuwe, ¢QopMyna KOpHEH KBaJpaTHOTO ypaBHEHHS.
' TeopemaBuera
3.2 Pemenne ypaBHeHU, CBOAAIIUXCS K TMHEHHBIM U KBaIPATHBIM
3.3 [TpocreitmuenpoOoHO-paloHaIbHbICYPaBHEHH
['padmyeckas MHTEpHpeTalys ypaBHEHUN C JABYMS MEPEMEHHBIMH M CHUCTEM
3.4 JIMHEHHBIX YpaBHEHUI c JIBYMsI [IEPEMEHHBIMU.
[TpumepsipenIeHuICUCTEMHETMHEHHBIXYPaBHEHUH C IBYMSTIEPEMEHHBIMU
3.5 Pemienne TekcTOBBIX 3a/a4 anredpandeckum crocodom
3.6 UmcnaoBble HEPABEHCTBA U UX CBOWCTBA
3.7 HepaeHcTBO ¢ 01HONIIEpEMEHHON
3.8 PaBHOCHIIBHOCTHHEPABEHCTB
3.9 JluHeiiHble HEpaBEHCTBA C OJHON MEPEMEHHOM
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEpEMEHHOM
4 OyHKIIH
i1 [Tonstue ¢ynkumu. OOnacTh oOmNpeneNeHuss U MHOXKECTBO 3HAuYCHHM
' ¢byskn.Crnocoob13aganus G yHKIUI
4.2 I'paduk pynkunu. YteHne cBONCTB pyHKIMH 110 €€ rpaduKy
4.3 [Tpumeps! rpadukoB PYHKIHMA, OTpaXKAIOIMINUX pealbHbIE POLECCH
44 OyHKIIMY, ONUCHIBAIONIME TPSMYI0O H OOpaTHYIO TPONOPIHOHATBHEIE
' 3aBHCUMOCTH, UX rpaduku
45 OyHkmn y =X, y = X3
4.6 Oyukuuny = [lx, y = |x]|
4.7 ['padpuaeckoe pernieHne ypaBHEHUI U CHCTEM YpaBHECHHIA




9 KIIACC

Kon IIpoBepsiembliidjieMeHTCOAEPKAHUS
1 Hucna u BIYUCIICHUS
11 PanmonanbHble uMCTa, WppAlMOHATBHBIE YHCIA, KOHEYHbIE M OECKOHEYHbIe
' NeCATHYHBIE JPOOU
MHOecTBO ACHCTBUTEIBHBIX YHCEN, AEHCTBUTEIbHBIC YUCIIA KaK OECKOHEUHbIE
19 JecATUYHbIe ApoOHu. B3auMHO 0JTHO3HAYHOE COOTBETCTBHE MEKAY MHOKECTBOM
' NEHUCTBUTEIbHBIX yucen u KOOPAMHATHOU MPSMOil.
CpaBHEeHHUEIEHCTBUTEIbHBIXUNCE
1.3 ApudmeTndeckue eHUCTBHS ¢ JCHCTBUTEILHBIMEA YUCIIAMHU
N3mepenusi, npubmmkenusi, orieHKU. Pa3zMepbl 0OBbEKTOB OKPYKAIOIIETO MHUPA,
14 JUIUTEIBHOCTh TMPOIIECCOB B OKpyxkaromeM mupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYUHBI, TOYHOCTh MpuOmmkeHus. Okpyrienue uucen. [Ipukuaka u oreHka
pe3yJIbTaTOB BBIYMCIIEHUM
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 VYpaBHeHUsI ¢ OTHONTIEpEMEHHOM
2.2 JInneiiHoe ypaBHeHHUe. Pemenne ypaBHEHUH, CBOJSIINXCS K JIMHEHHBIM
2.3 KBagparHoe ypaBHeHue. Pemienre ypaBHeHNH, CBOAAIIMXCS K KBaJPAaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUW TpeTbed W
. YETBEPTOU CTEIIEHEW Pa3IOKECHUEM HAa MHOKUTEIIN
2.5 PemenuenpoOHO-paliioHaNnbHBIXYpaBHEHHH
2.6 CucreMblypaBHEHHI
2.7 VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM nByX JTMHEWHBIX YPaBHEHUH € JBYMS IEPEMEHHBIMU
20 Pemenne cucrem NByX ypaBHEHHMH, OJTHO M3 KOTOPBIX JMHEHHOE, a JIpyroe —
' BTOPOMU CTENIEHU
2.10 I'padmueckas nHTEpIIpeTALlUs CUCTEMBI YPaBHEHUI C IBYMsI IEPEMEHHBIMU
2.11 Pemrenne TekCTOBBIX 3a7a4 anreOpandecKuM CrmocoooM
2.12 UwucoBble HEPAaBEHCTBA U UX CBONCTBA
2.13 Pemrenne nuHEHHBIX HEPABEHCTB C OJHOU MTEPEMEHHON
2.14 Pemenue cucreM TUHEHHBIX HEPABEHCTB ¢ OAHOM IMEPEMEHHON
2.15 KBanparueienepaBeHcTBa




I'padmueckas uHTepmperanuss HEPABEHCTB U CHCTEM HEPABEHCTB C IBYMs

2.16
MepeMEHHBIMU

3 OyHKIUU

31 KBagpartnunas ¢ynkmus, e€ rpadpuk u cpoiictBa. IlapaGona, KoopauHaTHI
' BEPIIUHBI MTapadoJbl, 0Cb CAMMETPUU MTApaOOJIbI

3.2 I'paduxu pyuxuit y=kx, y=kx+bu ux csoiictsa

3.3 I'paduku Gyukimit y=K/X, y = X’ ux cBoiicTBa

3.4 I'paduku QyHKIMI , ¥ UX CBOICTBA
4 UucnoBbienocie10BaTeIbHOCTH

a1 Ompenenenue U cnocoObl 3aJaHusl YHCIIOBBIX IMOCIIEI0BATEILHOCTEN. 3amanue
' MOCIIEI0BATEIBLHOCTH PEKYPPEHTHOM popmynoit u hopMyIoit N-ro uaeHa

42 Apudmernueckas mporpeccus. Dopmynasl N-ro  uieHa apuPMETHUECKON
' MIPOTPECCUU, CYMMBI TIEPBLIX NYUJICHOB

43 I'eomerpuueckas mporpeccuss. Popmyiabl N-TO  4i€HA TIE€OMETPUYECKOU
' MIPOTrPECCUU, CYMMBI IIEPBBIX NUJIEHOB

A4 N300paxenne uiaeHOB apu(METHUYECKOW U T'EOMETPUUYECKON Mporpeccuit
' TOYKaMU Ha KOOPJAMHATHOW INIOCKOCTHU. JINHENHBINA U 3KCITOHEHIIMAIBHBINPOCT

45 CoXHBIETIPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePSIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, MUK, TMPUMEHSITh WX IMPH PEIICHUH
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb HCTHUHHBIC W  JIOXHBIC
BBICKA3bIBaHUA, TPHUBOAUTL IIPUMCPBI U KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOJAYJIb 4YMCIa, OOBIKHOBEHHas JpoOb U
JecsiTUUHas Opo0b, CTaHIAPTHBIA BUJ YMCIIA, PAallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apu(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yHOpsA04YMBaTh YHCIA, MPEACTABIAThH 4YHCIA Ha KOOPAWHATHOM
MPSIMOW, OKPYIJIATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LEJNBIM I[OKAa3aTEIeEM,
apudMeTHYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEHHU
OOJbIlIe €IMHMIIBI, YMEHHE BBIMOJHATH pacdy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHUI C KOpPHSAMHM, Pa3j0KEHHE MHOIOUYIEHAa HAa MHOXKUTEIH, B
TOM 4HCIIE C UCHOIb30BaHUEM (OpMYyT pa3HOCTH KBAApPaToB U

KBaJipaTa CyMMBbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAApPATHBIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JIBYX JIMHEHHBIX ypaBHEHUH, JIUHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTh JUISI M300pa)KCHUsS peIIeHHMA

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHIATUAMU: QYHKIUS, rpaduK GYHKIMU, HYIIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBaJpaTuuHas (QyHKIH,
oOpaTHass TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIOIB30BATh TPAQUKU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a/ad U3 JPYTUx
y4eOHBIX TIPEJIMETOB U pEAJIbHOW JKM3HHM;, YMEHHE BBIPAXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BeTUIMHAMU

YMenmne OneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrpeccCHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3aj1ad, B TOM YMCIe 3a1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM YHCIE HAa MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIpaBICHUS JTUYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHIO 3aJayd,
WCCIIEIOBaTh MOJIyUEHHOE PELIEHHE U OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: (QHUTypa, TOUKa, OTPE3OK, MpsiMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHUK, pAaBHOOEAPEHHBIH
U DPABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MeanaHa, OMCCEeKTpUCca U BBICOTA TPEYrOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTh, KPYT, KacaTelibHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue onepupoBarh IMOHSATUSMU: PABEHCTBO (UTYP, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIebHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, mo00HbIE TPEYTOJIbHUKH, CAMMETPHS OTHOCUTEIHEHO
TOYKM M NPAMOW; YMEHHUE pPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO M
nonobue ¢Guryp, napamienbHOCTh M NEPIEHIUKYISIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMuMHA yrja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpYXKarOIEeM
MHUpE; YMEHHE NpPUMEHATh (OpMynasl TepuMeTpa W  IUIOLIAIU
MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; yMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOUIEHMS  AJIs

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C MOMOLIBI0 YEPTENKHBIX
MHCTPYMEHTOB M JJICKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

13

YMeHue  onepupoBarb  MOHATHUSAMM:  IPSAMOYTOJIbHAs  CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKASIPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI W KOOPAMHATHI IJIA MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UYHCIE€ M3 JPYIHX Y4YeOHBIX

MPEIMETOB U peATbHOMN )KU3HU

14

YMeHHe OmnepupoBaTh IMOHATHUSMH: CTOJOHUKOBBIE M  KPYTOBBIC
IMarpaMMbl, — TaOMUIBl, cpenHee  apudmMeTHueckoe, MeIUaHa,
HauOoJIbllIce W HAaWMEHbIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJEKaTb, HWHTEPIPETUPOBATH M  NPeoOpPa3OBBIBATH




15

16

nH(popMalno, MPEACTABIEHHYI0 B TaliMIaXx M Ha JUarpaMmMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYHUHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIy4alHbIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3a/la4yl METOJIOM OPTraHHW30BAHHOTO Mepedopa M C HUCIOJIb30BAHHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEII U €r0 POJIBIO B MAaCCOBBIX ABJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH OTIEIBHBIE  BBINAIOIIMECS  PE3YNbTATHI,
MIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OI'2 1O MATEMATHUKE
Kon IIpoBepsieMblil 3J1€eMEHT COAEPKAHMS

1 Yuciia 1 BIYUCICHUS

1.1 Harypanbnble u nensie yncna. [Ipu3Haky JenMMoCTH HEIbIX YUCEI

12 OObIKHOBEHHBIE M JECATUYHBIE JpOOH, TMPOLEHTH, OECKOHEUYHbIE
' MepUOANYEcKHe qpodu

13 PanmonaneHbie uynciaa. ApudMeTHYecKHe OIepanid C PalroOHATBHBIMU
' YUCIaMHu

14 JleiicTBUTENbHBIC YHCTa. APUPMETHICSCKHE OMEpaIuu C JCUCTBUTEIHHBIMU
' YUCIaMHU

L5 [TpuOnmkEHHBIC BBIYUCIICHUS, TPAaBHJA OKPYIJICHHS, NMPUKUIKA M OIECHKA
' pe3yJibTaTa BEIYMCIEHUN

2 AnrebpanyecKkue BhIpaKEeHHUs

2.1 BykBenHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMHU )

29 Crenenp ¢ 1enbiM nokazareneM. CTENeHb C PalMOHATBHBIM TMOKa3aTEeJIEeM.
' CBoiicTBa cTeneHn

2.3 MHoOro4IeHBI

24 Anrebpanyeckas 1po0b

”E Apudmernueckuii  KOpeHb  HaTypalbHOM  crenmeHu.  JleHWcTBUS ¢
' apu(pMeTHYEeCKUMHU KOPHIMHU HATypaJlIbHON CTETIEHU

3 VYpaBHEHUs U HEpABEHCTBA

31 lensie u npoOHO-pamoHaNbHBIE ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUI

39 Iensie u apoOHO-panmoHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEpPABEHCTB

3.3 Pemrenne TeKCTOBBIX 3amad

4 UucnoBble MOCIEI0BATENBHOCTH

4.1 ITocnenoBaTeabHOCTH, CHOCOOBI 3aJaHUs OCJIEI0BATENLHOCTEN

42 Apudmernueckas u reomerpuyeckas mnporpeccun. Dopmysia CIOXKHBIX

MPOTIICHTOB




OyHKIUU

OyHKIUA, cnocoObl 3amanus  GyHknuu. ['paduk  dyskuum. Oobnacth

omnpeieNieHuss W MHOXecTBO 3HaueHud ¢yHkuuu. Hynmu ¢yHknun.

5.1. [TpomMexyTKH 3HAKOMOCTOSHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl W MUHUMYMBI (yHKiuu. HauOonpimiee u HauMeHbIee
3Ha4YeHHe (QYHKLUUHA IPOMEKYTKE

6 Koopaunats! Ha IPsIMOM U INIOCKOCTH

6.1 Koopaunataasnpsimas

6.2 JlekapTOBbI KOOPAMHATEl Ha IUIOCKOCTH

7 I'eomerpus

7.1 I'eomeTpuueckue Gurypsl U UX CBOICTBa

7.2 Tpeyronbauk

7.3 MHOroyrojabHuKu

7.4 OKpy’>KHOCTb U KpyT

7.5 V3MepeHue reoMeTpuuecKux BEJIWYUH

7.6 Bekropsl Ha MIOCKOCTH

8 BeposiTHOCTB 1 cTaTHCTHKA

8.1 OnucarenpHass CTaTUCTHKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHosxecTBa

8.5 I'pads




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

YueOnukn. 7, 8, 9 ximaccel. ABropbel: MaxkaperaeB FO.H., Munmiok H.I'., HemkoB K.U., CyBopoa
C.b./ Ilon pen. Tenskosckoro C.A.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1.

4.

Junaktuueckue mMarepuansl. 7, 8, 9 kiaccel. ABTopsl: 3BaBuu JI.U., Ky3nenosa JI.B.,
Cysoposa C.b. (7 knacc);

XKoxos B.U., Makapsrues FO.H., Munmiok H.I'. (8 kiacc); MakaperueB FO.H., Munatok
H.I"., KpaiineBa JI.b. (9 knacc).

TemaTtuueckue Tectsl. 7, 8, 9 knaccsl. ABTopsl: Jynuunsia FO. I1., Kponrays B.JI.

Meroaunueckue pexkomenaanuu. 7, 8 kinaccsl. ABropsl: Munmatok H.I'., [llnsikosa U.C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETH

HUHTEPHET

1. VY4eOHoe nHTepakTUBHOE Nocobue Kk yueOHuky H. S. Bunenkuna, B. 1. XKoxosa, A.C
YecHokona, C. U. IlIBapudypna «MaremaTuka 5 kiacc;

2. http://school-collection.edu.ru — xosnekus 00pa3oBaTENbHBIX PECYPCOB;

3. InternetUrok.ru - Bumeo ypoku;— Www.math-on-line.com-3anumarenbHas MaTeMaTHKa,

4. http://www.logpres.narod.ru — npumepsl HHGOPMAITUOHHBIX TEXHOJIOTHIA;

5. http://www.allmath.ru - Bcst matemartuka;

6.  http://mathem.hl.ru — matematuka on-line;

7. http://www.exponenta.ru - oOpa3oBarTeNbHbIi MAaTEMAaTHUECKUH CANT;

8. «Onextponnas 6ubamoTexa2000 mo maremarmke», CD-ROM;— OGpa3oBarenbHas
KoJuteKIus «MaTteMaTka 5-6 Ki1acch».

9.  DrexkTpoHHBIE NPHIOKEHHS K ydeOHWKaM (Ha caiiTe W3JaTenbcTBa). 7, 8 KIACCHI.

Astopsr: MaxkapsrueB 10.H., Munmgiok H.I'., Hemmkos K.U., CyBoposa C.b./ [lox pen.

Temsxosckoro C.A.



