MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOEGHHUE HEOOXOAMUMO s
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIe W OOIIECTBE, POJIM MATEMAaTHYECKOrO MOJIETUPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETU3AlUI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peann3aleil qesTeIbHOCTHOTO MPUHIINIIA 00yUeHUS.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX colepiKaTeabHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MPUXOIAUTCS JIOTUYECKU PACCYXK/aTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ A3TUM B MporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3pika. CopepkaTrenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOIb30BATHCS aJITOPUTMAMU, A
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsi IIOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOIro JUIsl PElIEeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJEINEH, ONMCAaHUs IIPOLECCOB U
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeNYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue cCUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OMCAHUS M UCCIEAOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUM O POIY MAaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «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 Hezenio).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciaa v BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAJIBHBIMUA YKCIIaMU. Pelienne 3apad U3 pealbHOW NPAKTUKW HA 4acTH, HA
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJbHON MMPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

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

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YEHHUs NepeMeHHbIX. [IpeacraBienme 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJAO0HBIX ClaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

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

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE 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
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



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

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (OpMyIamMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM 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. [{eiCTBUTEIIbHBIC YUCIIA.

CreneHb ¢ LenabIM IOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHUCIIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbiii  TpE€XuieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXXCHHE, JICJICHUE alreOpanvecKux JApoOeH.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[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 IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocoooMm.

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

OyHKIMNPYHKIUHA

[lonsitue @ynkuuu. OOnacTe ONpeAeNieHUss W MHOXKECTBO 3HAYCHUU
¢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. Oyukmun 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 ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMO.

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

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MUpE.

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

YpaBHeHUS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUH, CBOASIIMXCS K KBaJApaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

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

VYpaBHeHUEe ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. Pemenue cuctem AByX
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 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagpartuunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

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



Yucnosele  mocnenoBaTEIbHOCTUYHMCIOBBIE  MOCIEA0BATEAbLHOCTH M
Nporpeccuu

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

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apuU(PMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'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  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM MIKOJbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMPEACTaBICHHEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsl Ha MPOTSHKEHUHM BCEM JKU3HU MJis yCHEIIHOM NpodeccruoHalbHON
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 3MOLMOHAJIBHOMY M  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
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHWS MHpA, OBJIAJICHUEM IPOCTEUIIMMM HaBBIKAMU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a  KU3HU  (310pOBOE  IUTAaHHE,
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 BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MATEMAaTUYECKUX 3HAHUU Ui PELIeHUs 3anad
B 00JacTh COXPAaHHOCTH OKpYXalollel cpenbl, IIAHUPOBAHMUS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIIUMCS YCJIOBHAM COLMAIBHOM M NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
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, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
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
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONpPEAECICHUS] TOHATUM, YCTAHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(uKanuyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYJHPOBaTh U  MNPEOOPA3OBBIBATh  CYXKICHUS:
yTBEPAUTENbHBIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccroco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBILIOE  HKCCIAEAOBAHME 1O  YCTAHOBJIICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(MOpPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, AHAIM3UPOBATH, CUCTEMATU3MPOBATh W HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHMBATh HAAEKHOCTh WHOOPMAIUU TIO KPUTEPUSM, MPEIIOKECHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3ALMIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
00CyXIaTh IPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO COCTABJIAThH IUIAH, AJITOPUTM PELIECHUs 3aJad (WM €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh U KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJaJ€Th CHOCOOAMM  CaMOMPOBEPKH, CAaMOKOHTPOJI THpolecca U
pe3ysbTara penieHus MaTEMaTUYECKOM 3a1auH;

NpEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpPH PEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
O0OCTOATENHCTB, HAWJEHHBIX OUIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JAESITEIBHOCTU MOCTABICHHOM LIENIN
U YCIIOBUSIM, OOBSCHATD MPUYUHBI TOCTHXKEHUS WU HEJOCTHKCHHS LENH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce oOyYaroUIMiiCS MOJYYHUT CIEIYIOUIUE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCICHUSI 3HAYEHUHN JIPOOHBIX BBIPAXKEHUM, COAEpKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

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

CpaBHUBATH U YIIOPSAIOYMBATH PAIUOHAIBHBIC YHCTIA.

OKpyIJIsTh YuCa.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HaUYCHUM
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH JACHCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PeIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, PUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MePEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHUS B MHOTOWICH
MIPUBEJACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWIEHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUST 3a CKOOKM OOINEero MHOXXHTENS, TPYNIUPOBKU ClIaraeMbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB VISl PEIICHUS PAa3IMYHBIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKEHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METOJIbI IPHU PEIICHUN JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPHUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

Pemiath cuctembl ABYX JIMHEHHBIX YpPaBHEHUN C IBYMS IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocraBisaTh W pemaTh JMHEHMHOE YpPaBHEHUE WA CUCTEMY JIMHEHHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N300pakath Ha KOOPAMHATHON MPSMOM TOYKH, COOTBETCTBYIOIIUE 3a/JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCJIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cnocod MpEeACTaBICHUS U aHaiM3a WH)OpMmaIuwy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromwuiicss TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJdbHbIE MPEICTABICHUS O MHOECTBE JIEUCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apudMETUYECKOTO KBAaAPATHOTO KOPHS, HAXOAWThH
KBaJIpaTHBIE KOPHH, WCIIOJB3Yysl MPU HEOOXOAMMOCTH KaJbKYJSATOP, BBITIOJHSTH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



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

AJsiredOpanyecKue BbIPpaKeHUs

[IpyMEHATh TOHATHE CTENEHUW C M[EJIbIM 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 MHOKUTEIIH.

[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,
CBOJSIIIMECS K HUM, CUCTEMBI IByX YPABHEHHI 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).

[lepexoauTth OT cioBecHON (GOPMYIMPOBKH 3a7adul K €€ ainreOpandeckoit
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 NMEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMsI), OMPEACIITh 3HAUCHHE (DYHKIMH 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 OOyYarONIMICS TOJYYHUT CIICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

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



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 YPABHEHHWS, YPABHEHUS, CBOISIIHUECS 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 3aauM ajireOpauvdeckuM 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 YPABHEHUW DPELICHUS, €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 KBaJpaTHOE 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 IUIOCKOCTH TpadukoB GyHKImit Buga: y = kX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3HauYE€HUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITUI.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
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€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

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

N300paxaTh WIEHbl IOCJIEIOBATEIBHOCTY TOYKAMHM Ha KOOPAMHATHOM
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne n/m HaumeHoBaHue pa3jiesioB U TeM KoJsnyecTBO 4yacoB JaekTpoHHbIe (HU(pPOBHIE)
NPOrpaMMblI Bcero Kontpoabubie | Ilpaktuyeckue | 00pasoBaTejbHbIE PeCypchl
padoThI padoThbI
1 Yucna 1 BeruucieHus. PannonansHbIE 25 1 https://m.edsoo.ru/R4B909G8L
qrcia
2 Anrebpanyeckue BhIpaKeHUs 27 1 https://m.eds00.ru/Q2Z22A6M3X
3 YpaBHEHUS 1 HEPAaBEHCTBA 20 1 https://m.edso0.ru/G3P6A6F3H
4 Koopaunats! u rpaduku. OyHkimm 24 1 https://m.edso00.ru/B5T2B0B3C
5 [ToBTOpeHwe u 00600mEeHNE 6 1 https://m.edsoo.ru/EOUO0JOF7T
OBIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME



https://m.edsoo.ru/R4B9O9G8L
https://m.edsoo.ru/Q2Z2A6M3X
https://m.edsoo.ru/G3P6A6F3H
https://m.edsoo.ru/B5T2B0B3C
https://m.edsoo.ru/E0U0J0F7T

8 KVIACC

Ne n/m HaumeHoBaHue pa3jiesioB U TeM KoJsun4vecTBo 4yacoB dueKkTpoHHbIe (LM (POBbLIE)
NMPOrpaMmblI Bcero Kontpoabubie | Ilpakruyeckue | 00pasoBaTe/ibHbIE peCypchl
padoThI padoThI
1 Yucna v BerunciieHus. Kpagpartueie 15 https://m.edsoo.ru/M4W7U2V7X
KOpHHU
2 Uucna u BeruucieHusi. CTeneHs ¢ 7 https://m.edsoo.ru/I4K5V9Y8W
I[EJIBIM TOKa3aTelleM
3 AnrebpanyecKe BEIPaKCHUS. 5 1 https://m.edsoo.ru/V6X6L5R2Z
KBanpaTHbiii TpExwieH
4 AnreOpanyecKkue BhIpaKCHUSI. 15 1 https://m.edsoo.ru/Y1B7Z9Z5N
Anrebpanueckas 1pooOb
5 YpaBHEHHS 1 HEpABCHCTBA. 15 1 https://m.edso0.ru/N2NOS7F0Q
KBangparssle ypaBHeHUs
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 https://m.edsoo.ru/A1V5COR6C
ypaBHEHUU
7 YpaBHEHMS U HEPABEHCTBA. 12 1 https://m.eds00.ru/Z4J3M2C6C
HepasencrBa
8 Oynkunun. OCHOBHbBIE TOHATUS 5 https://m.edsoo.ru/\V8W9IH5HOU
9 @ynkuuu. Ynucnosele QyHKIUU 9 https://m.eds00.ru/O8P8UGS8K
10 IToBTOpeHue u 06001IeHE 6 2 https://m.edso00.ru/L9V4U8J5]
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME



https://m.edsoo.ru/M4W7U2V7X
https://m.edsoo.ru/I4K5V9Y8W
https://m.edsoo.ru/V6X6L5R2Z
https://m.edsoo.ru/Y1B7Z9Z5N
https://m.edsoo.ru/N2N0S7F0Q
https://m.edsoo.ru/A1V5C0R6C
https://m.edsoo.ru/Z4J3M2C6C
https://m.edsoo.ru/V8W9H5H0U
https://m.edsoo.ru/O8P8U6S8K
https://m.edsoo.ru/L9V4U8J5J

9 KJIACC

Ne HaumeHoBaHue pa3jiesioB U TeM KoJunyecTBOo 4yacoB duekTpoHHbIe (LM (POBbLIE)
n/n NMPOrpaMmblI Bcero Kontpoabubie | IlpakTuyeckue | 00pa3soBaTe/ibHbIE pecypchl
padoThI padoThI
1 Uucna u Beruucienus. JlelicTBUTeIbHbIC 9 https://m.edsoo.ru/O718F8K9F
yucna
2 VYpaBHEHMs U HEPABEHCTBA. Y PaBHEHHUS C 14 1 https://m.edsoo.ru/K1A8VOF6V
OJIHO TepeMeHHON
3 VYpaBHeHnus u HepaBeHCTBA. CHCTEMBI 14 1 https://m.edsoo.ru/I2F9G1E8E
ypaBHEHUU
4 YpaBHeHus 1 HepaBeHCTBa. HepaBeHCcTBa 16 1 https://m.eds00.ru/K4V9S7Q4J
5 DOyHKIHUH 16 1 https://m.edsoo.ru/M9Z8M0U4C
6 YUCIIOBBIE ITOCIEN0BATEIBHOCTH 15 1 https://m.edso0.ru/Q6P6Z2D4E
7 [ToBTOpenue, 06001ICHNE, 18 1 https://m.edsoo.ru/Q5I0L5H5F
CUCTEeMAaTH3alMsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME



https://m.edsoo.ru/O7I8F8K9F
https://m.edsoo.ru/K1A8V0F6V
https://m.edsoo.ru/I2F9G1E8E
https://m.edsoo.ru/K4V9S7Q4J
https://m.edsoo.ru/M9Z8M0U4C
https://m.edsoo.ru/Q6P6Z2D4E
https://m.edsoo.ru/Q5I0L5H5F




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kon IIpoBepsiemble peAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NMPOBEPAEMOro o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJibTaTa
1 Yucna ¥ BBIYUCIECHUS
1.1 BeImonHsATh, codyerast yCTHbIE M TUCbMEHHBIC TPUEMBI, apr(pMeTHIeCKre
JeMCTBUS C pallMOHAIbHBIMH YU CIAMU
1.2 HaxonuTh 3Hau€HMsI YMCIOBBIX BBIPRXKEHUH, IPUMEHATHh pa3HOOOpa3HbIe
CrocoO0bl ¥ TPUEMBI BBIYMCICHUS 3HAYCHHWH JPOOHBIX BBIPAKEHHIA,
coJepxKalmx oObIKHOBEHHbIE U JECATUYHBIE APO0H
1.3 [lepexoguts OT OAHOM GOPMBI  3aMUCH  YHCEN K  JAPYro
(mpeoOpa3oBbIBaTh  JAECATHUHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YacCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO IPOOBk)
1.4 CpaBHUBATh U YIOPSAIOUYNBATH PALIMOHAIBHBIE YNCIIA
1.5 OxpyriaTh uucna
1.6 BBIMONHATE TIPUKHUIKY M OLEHKY pe3ysbTaTa BBIYUCICHHH, OICHKY
3HAYEHUH YMCIIOBBIX BBIPAXKEHUH. BHIMOIHATH eMCTBUS CO CTENEHIMHU C
HATYpaJIbHBIMH ITOKA3aTeIIIMU
1.7 [TpuMeHATh TNpU3HAKK JAETMMOCTH, pPa3JIoKEHHE Ha MHOKUTEIH
HATYpaJIbHBIX YHCENT
1.8 Pemate  mpakTHKO-OPHEHTHUPOBAHHBIE  3aJlaud,  CBS3aHHbIE  C
OTHOIIIEHHEM BEIIHMYHH, MPONOPIIHOHAIFHOCTHIO BEJIMYHH, TPOIICHTAMH,
MHTEPIPETHPOBATH PE3YJIbTAThl PEIICHHS 33/1a4 C Y4ETOM OTpaHUYECHHUH,
CBSI3aHHBIX CO CBOMCTBaMHU pacCMaTPHBAEMBIX 00BEKTOB
2 AnrebpanuecKue BRIPAKCHHS
2.1 Hcnonb3oBaTe  anreOpanyeckyl0 TEPMHHOJOTHIO U CHMBOJMKY,
IPUMEHSATH €€ B IPOLIECCE OCBOSHMSI yUeOHOr0 MaTepuana
2.2 HaxonuTh 3HaueHHUs OyKBEHHBIX BBIPRKEHUH MPU 33JaHHBIX 3HAYCHUAX
HEPEMEHHBIX
2.3 BeimonHaTe mpeoOpa3oBaHUs LEJNOTO BBIPAKEHUS B MHOTOWIEH




MpPUBEICHNEM NOJIOOHBIX CIaraeMbIX, paCKpPhITHEM CKOOOK

2.4 BbINOTHATE YMHOXEHHE OJHOUYIEHA Ha MHOTOWIEH U MHOIOWIEHA Ha
MHOIOWIEH, IPUMEHATh (QOpMyJbl KBajpaTa CyYMMbl M KBajpaTa
pa3HOCTH

2.5 OcymiecTBIATh pa3iokKEeHUEe MHOTOWIEHOB HAa MHOXHTEIH C IOMOIIbIO
BBIHECEHHSI 32 CKOOKHM OOILIEr0 MHOXHUTENS, TPYNIIMPOBKH ClaraeMblX,
npUMeHeHUs (GOopMYI COKPALIEHHOTO YMHOXKEHUS

2.6 [TpuMmeHsTh TIPeoOpa30BaHUS MHOTOWICHOB JUISI PEIICHUS PA3TMYHBIX
3ajJjad U3 MaTeMaTUKH, CMEKHBIX NIPEIMETOB, U3 pealbHOW MPAKTUKU

2.7 Hcnonbs30BaThk CBOMCTBA CTENEHEH ¢ HATYpPaJIbHBIMU IOKA3aTEIsIMU IS
peoOpa30BaHuUs BbIPAKEHUN

3 YpaBHEHUS U HEPABEHCTBA

3.1 Pemate nuHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSA
IpaBwia nepexofa OT MCXOJHOIO YpPaBHEHUS K PAaBHOCUIBHOMY €MY.
[TpoBepsTs, SIBIAETCS JIU YUCIO KOPHEM YPaBHEHUS

3.2 [TpuMmeHsTH rpaduuecKkue METO bl MPU PEIICHUH JIMHEHHBIX ypaBHEHUH
U UX CUCTEM

3.3 [TonGupars mpuMepbl map 4uces, SBISIOIIUXCS PEelICHUEM JIMHEHHOro
YpaBHEHHUS € ABYMs IEPEMEHHBIMU

3.4 CrpouTh B KOOPIAMHATHOW IJIOCKOCTU IpadyK JMHEHHOIO ypaBHEHUS C
JIBYMsI TIEPEMEHHBIMM; MOJb3YsCh TpadUKOM, NPUBOIAUTH MPUMEPHI
pEILIeHUs] ypaBHEHUS

3.5 Pemate cucremsl IByX JIMHEHHBIX YPABHEHUN C IByMsI IIEPEMEHHBIMHU, B
TOM 4HcJe rpaduiecKu

3.6 CocTaBisATh M peuiaTth JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
YPaBHEHUH MO YCIIOBHUIO 3ajjaud, UHTEPIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4¥l MOJTY4YEeHHbIN pe3yibTar

4 Koopaunats! u rpadpuku. @yHkuun

4.1 N300paxaTh Ha KOOPJAMHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIUE
3aJJaHHBIM KOOpJAWHAaTaM, JYy4H, OTpPE3KH, MHTEpBaJbl, 3alMChIBATh
YHUCIJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe

4.2 OTtmeuarb B KOOPAMHATHOM IUIOCKOCTM TOYKM IO  3aJaHHBIM
KOOpJMHaTaM

4.3 CrtpouTts rpaduxu muHeHHBIX QyHKIUHA. CTpouTth rpaduk GyHKIHHN Y =
[X]

4.4 OnuceiBaTh C¢ TMOMOIIBIO (PYHKIIUHA H3BECTHBIE 3aBUCHUMOCTH MEXIY




BCIIMYMHaMU: CKOPOCTb, BpEMs, pacCTOAHHUEC, 1LIC€HY, KOJIHUYECTBO,

CTOMMOCTb, TPOU3BOAUTENILHOCTD, BpeMsi, 00BEM paboThI

4.5 Haxonuth 3HaueHHE PYHKIIUU 10 3HAYEHUIO €€ apryMeHTa

4.6 [TonumaTte  Tpaduueckuii  cmoco0 MpeaCTaBICHHs W aHAIU3a
uH(popMallMK, WU3BJIEKaTb W HMHTEPIPETUPOBATH HHGPOPMALUIO U3
rpauKOB peasbHBIX MPOLIECCOB M 3aBUCUMOCTEH

8 KIIACC
Kon IIpoBepsiemble mpeAMeTHBbIE Pe3yIbTATHI 0CBOEHUSI 0CHOBHOI
NpOBePsIEMOr0 o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJibTara

1 Uucna u BBIYUCIECHUS

1.1 Hcnons3oBath HaYaJbHBIC MpeJICTaBICHUS 0 MHOKECTBE
JNEHCTBUTENBHBIX YHMCEN Ui CPAaBHEHHsI, OKPYIJICHUS W BBIYUCICHHA,
n300paxaTh JCWCTBUTENbHBIE YHCIA TOYKAMH HA KOOPIUHATHOMN
IPSAMOI

1.2 [TpuMeHATH MOHATHE apU(YMETHUECKOTO KBaJPATHOTO KOPHs, HaXOAUTh
KBaJpaTHbIE KOPHH, HWCHOJB3ysd MpPH HEOOXOAUMOCTH KAIBKYIATOP,
BBINOJIHATh NPeoOpa3oBaHUS BBIPAKEHUH, COAEp)KaIUX KBaJpaTHbIE
KOpHH, UCIIOJIb3Yysl CBOMCTBA KOPHEMN

1.3 Hcnonb3oBaTe 3amucd  OOJNBIIMX M MaJIbIX YHCET C TMOMOIIbIO
JeCATUYHBIX Ipo0ei u cTeneHet yncna 10

2 AnrebpanuecKue BbIpaXKEHUS

2.1 [TpuMeHATh TOHATHE CTENEHW C LEJIbIM II0Ka3aTeleM, BBINOIHATh
npeoOpa3oBaHUsl  BBIPAKEHUH, COAEP)KAIIUX CTENEHH C  IEJIBIM
rokasaresem

2.2 BBHITONHATE  TOXIECTBEHHBIE  NMPEOOpa3OBaHHS  PAIlMOHAIBHBIX
BBIpQKEHUII Ha OCHOBE MpaBWJI JACUCTBUI HaJg MHOTOWIEHAMH U
anredpandecKkuMu Apo0sMu

2.3 PacknaapIiBaTh KBaIpaTHBIN TPEXUICH HA MHOKHUTENN

24 [IpumensaTp mpeoOpa3oBaHUsI BBIPAKECHHUH JUIsI PEIICHHS Pa3IAYHBIX
3a71a4 U3 MaTEMaTUKH, CMEKHBIX IPEIMETOB, U3 peallbHOM MPAKTUKU

3 VYpaBHEeHUSs U HEPAaBEHCTBA

3.1 Pemarp nuHElHBIE, KBaJpaTHbIE YpPaBHEHHUS U PaIMOHAIbHBIE

YpaBHEHHUS, CBOJALIMECS K HHUM, CHUCTEMBI JIBYX YpaBHEHUH C IBYMs




MNEPEMECHHBIMU

3.2

IIpoBoauTh MpOCTEHIIME MCCIECIOBAHHUS YPAaBHEHMM M CUCTEM
YPaBHEHMI, B TOM 4HCJE C IPUMEHEHHEM I'padUuecKuX NpeacTaBIeHu
(ycTaHaBiuBaTh, UMEET JIM YpPaBHEHHE WM CHUCTEMa YypaBHEHUI

pe€mcHus, €CJIM UMECT, TO CKOJIBKO, 1 npoqee)

3.3

[TepexouTh OT CIOBECHOUN POPMYITUPOBKH 3a/1a4M K €€ anreOpandeckoit
MOJIEJIH C MOMOIIBIO COCTABJICHUS YPAaBHEHUS UM CUCTEMbl YPaBHEHU,
HHTCPHNPCTUPOBATL B COOTBCTCTBHU C KOHTCKCTOM 3aJjavyun HOJIy‘-IGHHLIﬁ

pe3yibTar

3.4

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJI CPABHEHMS, OILICHKH,
peliaTh JIMHEWHbIE HEPaBEHCTBA C OJHOW MEPEeMEHHON M UX CHUCTEMBI,
JIaBaTh  rpauuecKkyr0  WIDIIOCTPAUI0O  MHOXKECTBA  PEIICHUN

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMHT

4.1

[ToHumaTh M HCHONB30BaTh (DYHKIHOHAIbHBIE MOHATUS U S3bIK
(TepMHUHBI, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEACNATh 3HAuCHUE
(GYHKLIMU O 3HAYEHUIO apryMeHTa, ONpeeNsTh CBOMCTBA (DYHKIMH IO

e€ rpaduxy

4.2

Crpoutsb rpauku 3eMeHTapHbIX GYHKINN BUA:

y=k/x
, Y =X3, y = X3, Yy = [X|, onuchIBaTh CBOWCTBA YMCIOBOW (PyHKIMU TO €€

rpaduxy

9 KJIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

Yucia U BEIUMCIIEHUS

11

CpaBHI/IBaTB U YHOOpAOOYMBATh pPAUOHAJIBHBIE W HWppalUuOHAIbHBIC

qucia

1.2

BemonuaTe apudmMernyeckue IEHCTBUS C pPAlMOHATIBHBIMU YHCIIAMU,
coyeras YCTHbIE M NHUCbMEHHBIC NPHUEMBI, BBHINOJHATH BBIYUCICHUSA C

HppaiuOHAJIbHBIMU YN CJIaMU

1.3

HaxonuTe 3HaueHHs CTENEHEW C LENbIMU IOKA3aTesIMU U KOPHEW,

BBIYHCIIATH 3HAYCHHUA YHCIIOBBIX Bblpa}KeHI/Iﬁ




1.4

OKpyriTh IEHCTBUTENIBHBIE YUCIIA, BBINOIHATh NPUKUIKY pe3yibTara

BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKECHUN

VYpaBHEHUS U HEPABEHCTBA

2.1

Pemrate nuHelHBIC U KBaJApaTHbIC YpPaBHCHUSA, YPABHCHUA, CBOAAIIUCCIA

K HUM, IPOCTeNIINe APOOHO-PAMOHATIbHbIC YPAaBHEHHS

2.2

Pemarb cuctemsl IBYX JIMHEWHBIX YPaBHEHUH C ABYMsS IEPEMEHHBIMH U
CUCTEMBbl JIBYX YypaBHEHHil, B KOTOPHIX OJHO YpaBHEHHE HE SIBISETCS

JIMHEUHBIM

2.3

Pemate TekcTOBBIE 3amaud anreOpanvecKuM CIIOCOOOM € TIOMOIIBIO
COCTaBIICHUSl ypaBHEHUS WJIM CHCTEMBbI JIBYX YPaBHEHHMH C JBYMs

MNEPEMCHHBIMU

2.4

IIpoBoauTh NpOCTEHIIME MCCIEIOBAHHUS YPAaBHEHUMM M CUCTEM
YpaBHEHUH, B TOM YHCJE C IPUMEHEHUEM IpapUueCKUX MPECTaBICHUN
(HampuMep, yCTaHAaBIMBaTb, HMEET JM YypaBHEHME WM CHCTEMa

ypaBHeHI/Iﬁ peumcHusda, €CJIiu UMECT, TO CKOJ'IBKO)

2.5

Pematsb nuHeliHbIE HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, U300pakaTh
pelIeHuEe HEPABEHCTB HA YHUCIIOBOM IPSIMOM, 3allMCHIBATh PEIICHHUE C

INOMOIIbIO CHMMBOJIOB

2.6

Pemate cuCTeMBI JTMHEHHBIX HCpPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKJIIOYAIOOIUEC KBAAPATHOC HEPABCHCTBO, 1/1306pa>1<aTL PEIICHUC CUCTEMBI
HCPAaBCHCTB Ha YHCI0BOM HpHMOﬁ, 3alUCbIBATh PCIICHHUE C IMMOMOIIbBIO

CHMBOJIOB

2.7

Hcrnonb30BaTh HEpAaBEHCTBA [IPY PEIICHUH PA3JIMYHBIX 3a/1a4

OyHKIU

3.1

Pacrnio3HaBaTh (pyHKIIMHM W3yUeHHBIX BUIOB. [10Ka3bIBaTh CXEMATHUECKU
pacIoyio’keHre Ha KOOPIMHATHOM TUIOCKOCTH TpaduKoB (QYHKIMN BHIA:
y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT 3HauYCHHI

KO2(PUITMEHTOB, ONMMCHIBATH CBOWCTBA (PYHKITUHN

3.2

[Toka3piBaTh ~ CXEMaTHYECKH  pACIONIOKEHHWE Ha  KOOPIAMHATHOM
MJIOCKOCTH TpadukoB (yHKIMA Buga Y = VX, Y = |[X| U omuchIBaTh

cBoMcTBa (PyHKITUH

3.3

Crpoutb u wu300pakaTb CXEMaTHYECKH TIpaduKd KBaIpaTHUHBIX

(GyHKUIMH, OMMCHIBATH CBOMCTBA KBAaAPAaTHYHBIX (YHKIMH 1O HX




rpaduxam

3.4 Pacnio3HaBath KBagpaTHuHyl0 (QYHKIHIO 1O ¢GopMyne, HPUBOAUTH
IpUMEpPbl KBAaJPAaTHUUHBIX (YHKUMH W3 PpeaJbHOM JKU3HHU, (GU3UKH,
reOMETPHUU

4 Apudmerndeckas 1 reOMETpUIECcKasi IpOrpeccuu

4.1 Pacrnio3HaBaTh apu()METHUYECKYI0O M T'€OMETPUUYECKYIO MPOrPEeCcCUM NpHU
pasHbIX crioco0ax 3aJaHus

4.2 BBINONHATE BBIYMCICHUS C MCIOJIB30BaHHEM (GOpMyNIT N-rO 4ieHa
apuQMETUYECKOl M T'€OMETPUUYECKOM MNPOTpPEecCHil, CyMMbl MEPBBIX N
YJICHOB

4.3 N300pakaTh 4jeHbl MOCJIEN0BATEIbHOCTH TOYKAMU Ha KOOPAMHATHOMN
IUIOCKOCTH

4.4 Pemarp 3amaum, cBA3aHHBIE C YHMCIOBBIMM IOCJIEOBATEIBHOCTSAMH, B

TOM 4YHUCIC 3aJa4yu U3 peanLHoﬁ KHU3HHU (C HCIIOJIB30BaHHCM

KaJbKYJIATOPA, U(PPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kona IIpoBepsieMblii 31eMEHT COepP/KAHUSA
1 Hucna v BIYMCICHUS
11 JlpoOu OOBIKHOBEHHBIE W NECATHYHBIC, MEPEX0J OT OAHOW (OPMBI 3aIUCH
npobeit k apyrou. IloHATHe panMOHAIBLHOTO YHCIA, 3alUCh, CPAaBHEHHE,
YIOPSA0YMBAHUE PAI[MOHATIBHBIX YHCE
1.2 Apudmernueckue necTBUS ¢ pallMOHAIBHBIMH YMCiIaMu. Permienue 3amad u3
peasibHOM MPAKTUKK HA YacTH, Ha IPOOH
1.3 CreneHb ¢ HaTypaJIbHBIM TIOKAa3aTeJIieM: OIPENIeICHUE, MPeoOpa3oBaHKe
BBIPKEHUI HA OCHOBE OMpeeNIeHus, 3aMUCh OONBIIUX YUCEI
1.4 [TporeHTsI, 3aTUCh MPOLICHTOB B BUC APOOH M ApoOH B BHUJIE MPOICHTOB. Tpu
OCHOBHBIE 3a/1a4M Ha MPOLICHTHI, PelICHUE 3a7a4 U3 PeabHOU MPaKTUKU
1.5 [IpumeHeHne TNpPU3HAKOB  JEIUMOCTH, pa3O)K€HWE HAa  MHOMKUTENIH
HaTypaJIbHBIX YHUCEI
1.6 PeanbHpie  3aBucuMocTH, B TOM  YHCiIe mpsMas W oOpaTHas
IIPONOPLIMOHAIIBHOCTH
2 Anrebpanueckue BbIpaXKeHUs
2.1 [IepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C MEpPEeMEHHOW. JlomycTumble
3HAYEHUS TIEPEMEHHBIX
2.2 [IpencraBineHre 3aBUCUMOCTH MEXAY BeIMYMHAMH B BHIE (GOPMYIIBIL.
Brruncnenus o hopmynam
2.3 [IpeoOpa3oBaHre OYKBEHHBIX BBIPAXKEHUMN, TOKIECTBEHHO PABHbIE BHIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
2.5 Opnowienbl U MHOrowieHbl. CreneHb MHorowieHa. Cio)keHue, BbIUWTaHUE,
YMHOXXEHHE MHOTOYJIEHOB
2.6 ®opMysbl COKpaIEHHOTO YMHOKEHHUS: KBaJIpaT CyMMBbI U KBaJpaT Pa3HOCTH.
®opmyra pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTO4JIEHOB Ha MHOKUTENH
3 YpaBHeHUs
3.1 VYpaBHeHHe, KOpPEHb YypaBHEHHs, TMpaBWia NPeoOpa3oBaHUsS YpaBHEHUS,
PaBHOCUJILHOCTb YPaBHEHU
3.2 JlunelitHoe ypaBHEHHE C OJHOW TEPEMEHHOM, YHMCIO KOpHEH JHWHEWHOTO




YpaBHEHUS, PEUICHUE JIMHEHBIX YpaBHECHUH
3.3 CocraBieHrue ypaBHEHUH MO YCIOBHIO 337a4yd. PelieHne TEKCTOBBIX 3a/1ad C
MTOMOMUIBIO YpaBHEHUN
3.4 JIuneitHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK
3.5 CucrteMa JByX JIMHEWHBIX YpPaBHEHUH C JBYMsI TE€PEMEHHBbIMHU. PelieHue
CHCTEM ypaBHEHHMU CIIOCOOOM TOJCTaHOBKH. I[IpuMepbl pemieHus: TeKCTOBBIX
3a/1a4 ¢ MOMOIIbIO CUCTEM YPaBHEHUIA
4 Koopaunats! u rpaduku. @yHkuun
4.1 Koopaunara Touky Ha psaMoit
4.2 YucnoBble mpoMexKyTKHU. PaccTosiHre Mexay ABYMs TOYKAaMH KOOPAMHATHOM
IpsAMON
4.3 [IpsmoyronbHas cuctema koopaunat, ocu OX u Oy. Abcuucca U opauHaTa
TOYKH Ha KOOPJMHATHOMN TNIOCKOCTH
4.4 [Ipumepsl rpaduxoB, 3amaHHBIX (Qopmynamu. UTeHue rpa@uKOB peanbHbBIX
3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk dpynkiuu. CoiicTBa GpyHKINN
4.6 Jluneitnasa pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|
4.7 I'paduueckoe pelieHne JIMHEHHBIX YPaBHEHNH M CUCTEM JIMHEHHBIX YpaBHEHUI
8 KJIACC
Kon IIpoBepsieMblil 3J1EMEHT COAEePKAHMS
1 Yucna u BBIYMCICHUS
11 KBanpatusiit kopeHb u3 uucna. [loHsTHe 00 UppalMOHATBEHOM YHCIE.
JlecaTUUHBIE TPUOIMKEHUS UPPALMOHATIBHBIX YHCEI
1.2 CpoiicTBa apudMeTHUECKHMX KBaJpaTHBIX KOpHEHM M UX TpPHUMEHEHHE K
peoOpa3oBaHUIO YUCIOBBIX BBIPAKEHMHA M BBIYMCICHUAM. JleiicTBUTENBHBIE
qrcia
1.3 CreneHb ¢ 1ebIM MOKasaTeneM u e€ cBoiicTBa. CTaHAapTHAS 3aliCh YKcia
2 AnrebpanyuecKue BHIPAKCHHS
2.1 KBanpaTtHsii TpEXuiieH, pa3iokeHue KBaIpaTHOTO TPEXWICHA HA MHOKHUTEIIH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO airedpandeckoit qpodu
2.3 CrnoxxeHue, BRIYMTaHNUE, YMHOXKEHHUE, JCIICHHE alTeOpandecKux apooei
24 ParmonanbHble BEIpaXXEHUS U UX ITpeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA




3.1 KBagparnoe ypaBHeHue, hopmyia KOpHEH KBaapaTHOro ypaBHEeHHs. Teopema
Buera
3.2 Pemenue ypaBHeHUH, CBOAAIIUXCA K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiimme ApoOHO-paLlMOHATBHBIE YPAaBHEHHS
3.4 I'padmueckas mHTeprnpeTanusi ypaBHEHHI C ABYMs MEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YpaBHEHUM C JByMs NEpeMEeHHbIMM. [IpuMepsl pelieHus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 33729 areOpandeckuM crmocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/IHOM TTepeMEHHOM
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeiiHbIe HEPaBEHCTBA C OAHON IEPEMEHHOM
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIMH
4.1 [Monsarue ¢ynxmum. OOIacTh ONpeAeIeHUS U MHOKECTBO 3HAUCHHUH ()yHKIIHH.
CrniocoOsl 3a1anust GyHKIUN
4.2 I'paduk pynkunu. YreHue cBONCTB GyHKIMH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB GyHKIHM, OTpaXxaroluX peaabHble TPOLECCHI
4.4 @OyHKIUY, ONKCHIBAIOLIME TMPSIMYH0O UM OOpaTHYyI HpONOPLUOHATIbHbIE
3aBUCHUMOCTH, UX TpaduKu
45 Oyukumu y =Xx2, y = X?
4.6 Oynknuu Y = [x, y = |x]|
4.7 I'paduueckoe pelieHne ypaBHEHUH U CUCTEM ypaBHEHUH
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUS
1.1 ParmonanpHble 4uclia, WPpalMOHAIBHBIE YHCITA, KOHEYHBbIE W OECKOHEUHBIC
JeCSITUYHBIE ApOOU
1.2 MHOX€eCTBO JeMCTBUTENBHBIX YUCEI, IEHCTBUTENbHBIE YHCla KaKk OECKOHEUHbIe
JecaTu4Hble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXAY MHOXKECTBOM
JIEWCTBUTEIbHBIX YHCENI U KOOPAUHATHOM mpsiMoil. CpaBHEHUE JCHCTBUTEIbHBIX
qucen
13 Apudmernueckne AeUCTBUS ¢ ACHCTBUTEIbHBIMU YUCIAMH
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W3mepenus, npubnuxenus, oleHKu. Pa3mepbl 00BEKTOB OKpYKAIOLIEro MHpPA,
JUTUTENILHOCTh TIPOLIECCOB B OKpYyXkaromeMm wupe. [lpubmmkéHHoe 3HaueHHE
BEJIMYUHBI, TOYHOCTh mpubimxkeHus. Okpyrienue uucen. [Ipukuiaka u oleHka

pe3yJIbTaTOB BEIYMCIIEHUI

2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 VYpaBHEHUsI ¢ OIHOH IEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. PenieHue ypaBHeHUH, CBOIAIINUXCSA K TUHEUHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHeHUN, CBOAAIIMXCS K KBaJPaTHBIM
2.4 bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHust ypaBHEHUN TPEThEH U 4eTBEPTOM
CTEIECHEN Pa3JI0KEHUEM HA MHOXKUTEIN
2.5 Pemenue npoOHO-paliMOHaNbHBIX YPaBHEHUN
2.6 Cucremsl ypaBHEHUNI
2.7 VYpaBHeHUE ¢ ABYMS [IEPEMEHHBIMU U €r0 Ipaduk
2.8 Pemienue cuctem AByX JIMHEHHBIX YPaBHEHUH ¢ ABYMS EepEeMEHHBIMU
2.9 Pemenue cucreM AByX ypaBHEHUM, OJHO M3 KOTOPBIX JMHEHWHOE, a JIPyroe —
BTOpOH CTENECHU
2.10 I'paduueckas HHTEpIIPETAIIUS CUCTEMBI YPaBHEHUH C ABYMS TIEpEMEHHBIMH
2.11 Pemienue TekcTOBBIX 3a/au allreOpandeckuM crocoOom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Petrenue nuHEHHBIX HEPABEHCTB C OJHON MEPEMEHHON
2.14 Pelrenne cucrteM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHOMN
2.15 KBanparHble HepaBeHCTBa
2.16 I'paduueckas uHTepnpeTanys HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C JBYMs
MIepEMEHHBIMH
3 OyHKIMH
3.1 Ksagparnunas ¢ynkmus, e€ rpadux um cBoiictBa. [lapabona, KoOpauWHATHI
BEPILINHBI TapadoJibl, 0Cb CAMMETPUHN TTapadoIIbI
3.2 I'padukn pynkmii y=kx, y=kx+b 1 ux cpoiicra
3.3 I'padukn Gpynkimii y=k/x, y = X° u ux cBoiicrsa
3.4 I'paduxu QyHKIMIL , 1 UX CBOICTBA
4 YucnoBble OCIE10BATEIBHOCTH
4.1 Omnpenenenre W CrocoObl 3aJaHUS YUCIOBBIX IOCIEIOBATENBLHOCTEH. 3amaHue
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM hopMyo u (popmystoit N-ro uineHa
4.2 Apudmernueckass mporpeccus. DopMmynbl N-TO  YiIeHA  apHUPMETHYECKOH

MIPOrPECCUH, CYMMBI MIEPBBIX N YICHOB




4.3

l'eomerpuueckass mnporpeccusa. @DopMmyabl N-TO  4Yjl€HA T€OMETPUYECKOU

IIPOTrPECCUU, CYMMBI IIEPBBIX N YWICHOB

4.4 N3o0pakeHue 4wieHOB apu(PMETHIECKON M TEOMETPUICCKOM MPOTPECCUil TOUKAMHU
Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIUAIbHBIA POCT
4.5 Cno>xHbI€ TTPOIICHTHI




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

Kon
NpoBepPsIeMoOro
TpeOOBaAHNS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3oBaHusi Ha ocHoBe PI'OC

1

YMeHHe omnepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
olepanvy HaJ MHOXKECTBAMH; YMEHHUE OIEPHPOBATH MOHATUSAME: Tpad,
CBS3HBIA rpad, AepeBo, LUKI, MPUMEHITh UX NpPU pPEUICHUH 3a]1ady;
YMEHHE HCHOIb30BaTh Trpaduieckoe NpPEACTaBICHUE MHOMECTB IS
OMHCAHUS PEaNbHBIX MPOIIECCOB U SIBICHUN, NMPU PELICHUH 3343y W3

JIPYTUX y4eOHBIX IIPEIMETOB

YMeHue OIICPHUPOBATL IMOHATHUAMHA: OIPCACICHUC, aKCHOMA, TCOpPCMaA,
J0Ka3aTCIbCTBO, YMCHHUEC  pacClio3HaBaTb  HMCTHHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPUMEPbBI W KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAaHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHSAMH: HAaTypPaJbHOE YHCIO, IMPOCTOE M
COCTaBHOE YHCJO, JETUMOCTh HATypaJbHBIX 4YHCEN, [PU3HAKU
JIETUMOCTH, 11€J0€ YMCIIO0, MOAYJIb YHCla, OOBIKHOBEHHas JpoOb u
JecsiTUYHas JApoOb, CTaHJAPTHBIM BHUJ YHUCIA, PAMOHAIBLHOE YHCIIO,
UppallMOHATIBHOE YHUCIIO, apu(METHUECKUil KBaJpaTHBIM KOpPEHb;
YMEHHE BBIIIOJIHATD JIEHCTBUS C YMCIIaMHU, CPABHUBATh U YIOPSAJOYUBAThH
qucila, MPEICTaBIsATh 4YHMCIAa HAa KOOPAMHATHOW MPSMOHM, OKDPYIJIATh

qucia;, YMEHUC ACIaTh NPUKHUIKY U OLCHKY pE3yJIbTaTa BEIUMCIIEHUH

YMeHue onepupoBaTh IMOHATHUSAMH: CTEIEHb C LENBbIM IIOKAa3aTeleM,
apuMeTUYECKH KBaJpaTHBIH KOPEHb, MHOTOWICH, aiare0panmdeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HAaTypallbHOM CTeleHu
OOJBIIIE €AWHUIBI; YMEHHE BBITIOJNHATH pPAcu€Thl 1o (dopmysam,
npeoOpa3oBaHus  IENbIX, APOOHO-PAIMOHANBHBIX  BBIPAKEHUH U
BBIPAXKEHUI C KOPHAMH, PA3JI0KEHNE MHOTOYIEHA HA MHOXKHUTEIH, B TOM
qrclie C HCIMOJIb30BaHMEeM (GOpMYN pa3HOCTH KBaJgpaToOB W KBajapaTa

CYMMBI ¥ pPa3HOCTH

Ymenune OIICpHUPOBATH TMOHATHUAMU: YHUCIOBOC PABCHCTBO, YPABHCHHUC C
OOHOM TMEPEeMEHHOW, YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C

IIEPEMEHHOM; YMEHHE pEIlaTh JIMHEHHBIE U KBaJpaTHbIC ypaBHECHUS,




JIpOOHO-pallMOHATIbHBIE YPaBHEHHUS C OJHOW IEPEMEHHOM, CHCTEMbI
JBYX JIMHEHHBIX YPABHEHUM, JIMHEWHBIC HEPAaBEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U  JPOOHO-pAallMOHAIbHBIE HEPABEHCTBA C  OIHOMN
IIEPEMEHHOM, B TOM YMCJIE IIPHU PELICHUH 3aa4 U3 JPYIUX IIPEIMETOB U
IIPAKTUYECKUX 3a7a4; YMEHHE HUCIIOJIb30BATh KOOPAUHATHYIO IPAMYIO U
KOOPJMHATHYIO IJIOCKOCTh JJIsi W300pa)K€HUs PELIEHUN YypaBHEHUH,

HEPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, Tpauk (QyHKIUH, HYIH
GyHKIIMH, TPOMEXYTKHA 3HAKOMIOCTOSHCTBA, MPOMEKYTKH BO3pPACTAHMS,
yObIBaHMS, HAMOOJbIIIEE U HAWMMEHbIIEe 3HAYCHHUS (YHKIUU, YMEHUE
OMEepUPOBATh MOHATHAMH: TpsSMas MPOMOPIHOHAIBHOCTh, JIMHEHHAS
¢dyHKuus, KBagpaTUdHas (YHKIHS, OOpaTHAs IPOMOPIUOHAIBHOCTS,
napabona, rumnepOoia; yMeHUE CTPOUTH rpaduku  QyHKUIHIA,
UCTIONB30BaTh TpaduKU ISl ONPENEICHUS CBOMCTB IPOLECCOB U
3aBUCUMOCTEH, JJI1 pelIeHus 3aa4 U3 IPYTuX Y4eOHBIX IMPEIMETOB U
peanbHON KU3HH; YMEHUE BBIpaXaTh (OPMYIaMH 3aBHCHMOCTH MEXITY

BCINYHNHaAMH

YMmenne ONCprupoBaTh IIOHATUAMMU: IIOCJIIEAOBATCIBHOCTD,
apudMeTHyecKas 1 reOMeTpuIecKasl IporpecCcui; yMEeHHe UCIOIb30BaTh
CBOICTBa MOCIIE0BATENLHOCTEN, (POPMYJIBI CYMMBI U OOLIETO YJieHa NpU
pelLlIeHUH 3a]la4, B TOM YHCIe 337a4 U3 APYTruX y4yeOHBIX MPeIMETOB U

peanbHOU KU3HU

YMeHue pemaTth 3a7ayd pasHbIX THIOB (B TOM YHCIIE€ Ha MPOLEHTHI,
JIOJIM U 4acTH, IBUKEHHE, paboTy, IIEHY TOBAPOB U CTOMMOCTH IOKYIOK
U YCIyr, HaJlOrd, 3aJaud W3 o00JacTh YHpaBlIEHHUs JUYHBIMU U
ceMeiHbIMU (PMHAHCAMH); YMEHUE COCTAaBJIATh BBIPAXKEHUS, YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI 110 YCJIIOBUIO 3aa4U, UCCIIE0BATh II0Jy4YEHHOE

pPEIICHUC 1 OLUCHUBATH HpaB)IOHO}IO6HOCTI) IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATHAMHU: (UTypa, TOYKA, OTPE3OK, Mpsmasd,
Jyd4, JIoMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN 1
PaBHOCTOPOHHUII ~ TPEYrOJbHUKHM, HPSIMOYTOJIBHBIA  TPEYroJbHUK,
MenuaHa, OMCCEeKTpHca U BBICOTA TPEYroJbHHMKA, YETHIPEXYTOJbHUK,
napajjieniorpaMM,  pomMO, TMPSAMOYrOJbHHMK, KBaJapaT, Tparenus;
OKPYKHOCTb, KpYI, KacarejabHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMHU
durypamu; ymMeHue pemarb 3aJadyd, B TOM YHCIE U3 IOBCEIHEBHOM

KHM3HM, Ha HaXO0XACHHUEC TI'COMCTPHYCCKHUX BCIWYHWH C MNPUMCHCHHEM




M3Y4YEHHBIX CBOUCTB PUTYp U (PaKTOB
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YMeHue omnepupoBaTh TMOHSATHSAMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; IApaUIeIbHOCTh W NEPHEHAMKYJISAPHOCTh NPSIMBIX,
YroJd MEXAy TNpsIMbIMH, TEpPIEHIUKYISp, HAKIOHHAS, MPOCKLHS,
nonobue Quryp, mogoOHbIe TPEYTrOJbHUKU, CUMMETPHUS OTHOCUTEIBHO
TOYKM W TPSIMOHM; yMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPHUIO U
nonobue Guryp, mapayiesbHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX B

OKpYXaIoIIeM MHpPE

11

YMeHue onepupoBaTh MOHATUSAMU: JIJIMHA, PACCTOSIHUE, Yroa (BeIMYnHA
yria, CHHYC W KOCHUHYC Yyrja TpeyrojbHUKA), IUIOIIAAb; YyMEHUE
OLICHUBATh pPa3Mephbl MPEIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHUDE;
yYMEHHE IIPUMEHSITD (bopMyIibI nepuMerpa U 10N
MHOTOYT'OJIbHUKOB, JJIUHBI OKPYXHOCTH W IUIOHIAJM Kpyra, o0bema
IPSIMOYTOJIBHOTO NapajuleJieNUIela; YMEHHE IPUMEHSATh IpPU3HAKU
pPaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHHUKA,
teopemy Iludaropa, TpuroHomerpuueckue COOTHOLIEHMS  JJIs

BBIYMCJICHUA TJINH, paCCTOHHHﬁ, i (ONENGET

12

YMenue wu3o0pakaTh IUIOCKHE (QUIYpbl M UX  KOMOHHAIMH,
IPOCTPAaHCTBEHHBbIE (UTYpPbl OT pYyKH, C TIOMOIIbI YEPTEKHBIX
MHCTPYMEHTOB M  DJEKTPOHHBIX CpPEACTB IO TEKCTOBOMY MWJIU

CUMBOJIbHOMY OIIMCAHUTO

13

YMmenune ONECpHUpPOBaATh NOHATUAMM: MTPAMOYI'OJIbHAsA CUCTEMA KOOPAWHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, IMPOU3BCACHHUC BCKTOPA
Ha YUCJI0, CKAJIAPHOC NPOU3BCACHUEC BCKTOPOB; YMCHUC HCIIOJIB30BAThH
BCKTOPBI U KOOPAUHATHI AJIA MPCACTABIICHUA JAHHBIX WU PCIICHHUA 3a/a4,

B TOM YHCJIE U3 JPYTUX Y4eOHBIX MIPEIMETOB U PEaIbHOM KU3HU

14

YMeHue omnepupoBaTh TOHATHUSMHU: CTOJIOMKOBBIE UM KPYrOBBIE
auarpamMmbl,  TaOmUIBl,  cpeaHee — apudMeThyeckoe,  MeHaHa,
HauOoJplllee M HaMMEHbIEe 3HAYEHHUsS, pa3Max YHUCIOBOrOo Habopa;
YMEHHME  U3BJIEKaTh,  HMHTEPIPETUPOBATH M  MPeoOpa3oBHIBATH
UHPOpPMALIMIO, TPEICTABIEHHYI0 B TabMUIlaX M Ha JMarpammax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTHKH pEaJbHBIX IPOLIECCOB U
SBJICHUH; YMEHHME  paclO3HaBaTh W3MEHYMBBICE  BEJIMYMHBI B

OKpY’KaloleM MUpe

15

YMeHue onepupoBaTh MOHATUSMU: CIY4YalHBIA OMNBIT (CIy4alHbBIN

AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApPHBIA  HCXO.)




CJIy4allHOTO OIIbITA, CIy4alHOE COOBITHE, BEPOSTHOCTh COOBITHS;
YMEHUE HaXOAWTh BEPOSATHOCTU CIYYaWHBIX COOBITUH B OMBITaX C
PABHOBO3MOXHBIMH  3JIEMEHTAPHBIMM COOBITUSIMHM; yMEHHE pellaThb
3aJjaud METOJIOM OpPraHM30BAHHOTO Iepedopa M C HCIOJIb30BAHUEM
IIPaBWJIa YMHOXCHMSI; YMEHUE OLICHMBATh BEPOSTHOCTU DPEAIbHBIX
COOBITUM M $IBJIE€HUH, NOHMMATh POJIb NMPAKTUYECKU JOCTOBEPHBIX M
MaJIOBEPOSTHBIX COOBITMM B OKpYXarollleM MHpe U B IKU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O POJIBIO B MACCOBBIX SBJICHUAX

16

YMeHue BbIOMpaTh NOAXOASIIMN H3YYEHHBI METOA ISl pPELICHUS
3aJa4y, NPUBOAMUTH IPUMEPHl MATEMAaTHMYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U >KU3HHU, PACIIO3HABATh IIPOSIBICHUE 3aKOHOB MAaTEMATHKU B
UCKYCCTBE, OIMCBIBATH  OTAEIbHBIE  BBIIAIOIIMECS  PE3YJIbTaTHhl,
IIOJIy4eHHBbIE B XOJE PAa3BUTHs MAaTEeMaTUKH KaK HAyKH, IHPUBOIUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITUMA M UX aBTOPOB B OTEYECTBEHHOU U

BCEMHUPHON UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kox IIpoBepsieMblii 3JIeMEHT cOAepPKAHUSA
1 Yucna v BBIYKCICHUS
11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH HEbIX Yucel
1.2 OOBIKHOBEHHBIE U JIECATHYHBIE APOOH, MPOICHTHI, OECKOHEYHBIC TTEPUOIUUECKHE
npobu
1.3 Pannonanbuble yncna. Apudmernyeckue onepanuy ¢ palMoHaIbHBIMU YHCIAMU
14 JeiictBuTenbHble uyucia. ApudMeTHYECKHEe OIepalud ¢ JIeHCTBUTENbHBIMU
YHCIaMH
1.5 [IpubnuxEénHble BBHIYMCICHUS, IpaBUIa OKPYIJIEHUS, IPUKHUIKA M OICHKA
pe3ysbTara BBIYMCICHUN
2 Anrebpanyeckue BbIpaKEHUS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )
2.2 Crenenp ¢ wnenbIM mokazaresneM. CTemneHb € pPalMOHAJIBHBIM IOKa3aTesIeM.
CBolicTBa CTENIEHU
2.3 MHorousneHsl
2.4 Anrebpanueckas 1pooOb
2.5 Apudmerndeckuil KOpeHb HaTypaJIbHOW cTerneHu. JleHcTBHs ¢ apupMeTUYECKUMHU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Lenble u apoOHO-panMoHadbHbIE YypaBHEHUs. CHCTEMBI U COBOKYIHOCTH
YpaBHEHUN
3.2 [lemsie w apoOHO-panMOHATBFHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenne TekCcTOBLIX 3a1a4
4 YucnoBeie IOCIEI0BATEIHEHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
4.2 Apudmernueckass U TeoMmeTpuyeckas mnporpeccur. DopMmyna  CIO0XKHBIX
IPOLICHTOB
5 DOyHKIUH
5.1. OyHK1Ms, ciocoOs! 3aganust GyHkuun. I'padpuk Gynkmun. O6nacTs onpeaeneHus




U MHOXECTBO 3HAaueHUH  (QyHKUIHUU.

Hymn  ¢ynkuuun.  IlpomexyTtku

3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMU. MaKCUMyMBI U

MUHUMYMBl (QyHkuuu. HaubGosblnee ¥ HauMeHbllee 3Hau€HUE (QYHKIMM Ha

IPOMEXKYTKE
6 Koopaunatsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHHUK
7.3 MHOroyrojabHUKu
7.4 OKpyKHOCTb U KpYyT
7.5 H3mepeHue reoMeTpu4eckix BEIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB M cTaTucTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr
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