AHHOTAIUA
k padoueii nporpamme no AJICEBPE 7 — 9 kiacca

Anrebpa sBIsETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHMsI: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOJOHKEHUS 00pa30BaHUS M B TIOBCEIHEBHOM KU3HU. Pa3BuTHe y 00yJdarommxcs
HAyYHBIX TIPEJCTABJICHUH O TMPOUCXOKACHHM W CYITHOCTH alreOpanvecKux
abcTpakiuii, cnocode OTpakeHUs MAaTEMaTHIECKOW HAYKOH SIBIICHUI U MPOIIECCOB
B MPUPOJEC W OOIIeCTBE, PO MaTEeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIs aJaNTalydyd B COBPEMEHHOM IU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOT0 MBIIUIEHUS] OOYyYarolMXCs: OHM HCHOJB3YIOT JACIAYKTUBHBIE U
WHYKTUBHBIE PAcCYXJeHUs, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
anajgoruto. OOyueHwe  anreOpe  MpeanojaracT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENIHOW  JIEATEIBHOCTH OOYYaroMIMXCs, TOITOMY CaMOCTOSITEIbHOE
peleHue 3aa4 ABJSETCs peanu3aleil JesTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B ctpykType nporpamMmmsl yaueOHOTo Kypca «Anredpay A1 OCHOBHOIO OOIIEro
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COZIEPKATEIbHO-METOANYECKUE JINHUU:
«Yncna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpyTMMH €ro JUHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0OydaromuMmcs
MIPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTEMaTU4YECKOTo 00pa30BaHMs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYJAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro ss3pika. CopaepkaTrenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «AJredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMM «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOW s
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
CBSI3aHO C PALUMOHAIBHBIMM WU HPPALUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



MPEACTABICHUN O JEHCTBUTENHHOM YUCTIE. 3aBEPIICHUE OCBOCHHUS YHCIOBOUM JTMHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U PAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBI MaTepuall TPYNIUPYETCS BOKPYT PallMOHATIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peanbHOrO Mupa. B 3a1aun oOyuenus anredpe BXOIAT TaKkKe AaJIbHEHIIIEe pa3BUTHE
AITOPUTMHYECKOTO MBILUIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJI1 OCBOEHUS Kypca
MH)OpPMATUKHA, W  OBJIAJCHUE  HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUECKON JTUHUU HAIIEJIEHO HA TOJIyYeHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmectBe. M3yueHue maTepuaa crmiocoOCTBYeT pa3BUTHIO y 00YYArOITUXCSl yMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoaurcs 306 yacos: B 7 kinacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Heeno), B 9 kiacce
— 102 yaca (3 yaca B HezentO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gpyroi. IloHaTHe panMOHAIBHOTO YHCHA, 3alUCh, CpPaBHEHHE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMoOHaIbHBIMU YKciaMu. PemieHne 3aa4 M3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpPENENIeHus, 3auch 00abpInX uncel. [IporeHTs, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOILEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TIPU3HAKOB  JIEIUMOCTH, PA3JIOKCHUE HA  MHOXKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HCJIE€ TpsiMas W oOpaTHas
MPOMOPIUHUOHAIIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeodbpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO pAaBHbIE BBIPAXKEHUS, TpaBWia MpeoOpa3oBaHUs CyMM U
MPOU3BEACHUM, TpaBUJIa PACKPHITUS CKOOOK M MPUBEIEHUSI MOI0OHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOKEHHUE MHOTOUYJIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBAIPAT CYMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3ioxkeHne MHOTOWICHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3agauu. Perenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMs MEpEMEHHBIMU U ero rpaduk. CucteMa AByx
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOM ITPSAMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. I'paduk ¢pynkumm y = [X|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucia 1 BbIYMCICHUS

KBagparHbeiii kopeHb U3 uucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppAllMOHAIBHBIX yucen. CBoiicTBa apupMEeTUIECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. [efiCTBUTENbHBIC YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOei.
PannonanbpHbIe BRIpRXKEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMysia KOpHEH KBaJApaTHOTO ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsI II€pEMEHHBIMHU. [IpuMephl peleHus CucTem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkiuu. OOIACTh OMPEACIICHNS U MHOXKECTBO 3HAUCHUH (PYHKITHH.
Crioco6sl 3aanust GyHKITHIA.

I'paduk Pynkuuu. Yrenue cpoiictB ¢(yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB QyHKININA, OTpaKaAIOIIKUX peaTbHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, MppalMOHANIBHBIC YHCIA, KOHEYHBbIE U OCCKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHEHHE [IEWCTBUTENIbHBIX YHCEN, apU(PMETUYECKUE JIEUCTBHS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh 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. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

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

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemienHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOoW. KBanpatHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

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

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

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHOl (popMyoit u hopmysol N-ro wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccud. @opmyinbel N-ro djaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbI€ IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaxX M MPUKIAJAHBIX chepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00OCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU IMPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEMHON NpodecCHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAaEKTOPUH 00pa30BaHuUs U KU3HEHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEeATEIbHOCTH, 3TAaNoB €€ pa3sBUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LUBUIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYms:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA PeIICKCUH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCJICJICTBUH JIJIS1 OKPYXKAIOIICH Cpejibl, 0CO3HAHHUEM TJI00aTIbHOTO
XapakTepa FKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHus;

8) ajanTranusa K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JICHCTBHUSIM B YCIIOBUSIX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIUpOBaTh WEH, OHITHUS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUS W JeWCTBUSA, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIHPOBATH
ONMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJ1accu(UKaumy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U  NPEeOOPA3OBHIBATH  CYKICHUS:
yTBEpIUTENIbHbIE W OTpULIATElbHbIC, €IUHUYHBIE, YacTHbIE M 0OOIIue,
YCIIOBHBIE;

e BBIBISATH  MaTeMaTHYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npeaiaraTb KpUTEPUU JUUIS BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;



JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
pa3dupath 10Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOKHBIE JOKa3aTEeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSITEJIbHO yCTAHABJIMBAaTh MCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT, HEOOJIbIIOE HCCIIET0BAaHUE IO YCTAHOBIIEHNIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATh 000OILIEHUS U BBIBOJIBI 10 pE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TaKXKE BBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISIBIIAITh HEJOCTATOYHOCTh M U30BITOYHOCTH WH(MOpMAIUHU, JTaHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4H;

BBIOHpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TMpeACTaBiIeHUS HHPOpMaUU €W WUIIOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMH, JuarpaMMaMH, WHOW rpadukod M HX
KOMOMHAIMSIMU;

OLICHWBATh HAAEKHOCTh WH(GOPMALMU TIO0 KPUTEPHUSAM, MPEIOKECHHBIM
YUUTEJIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

BOCIIPUHUMATh U POPMYJIUPOBATH CY>KJEHUS B COOTBETCTBUU C YCIOBUSIMU
U LIeJISIMH OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IUCBMEHHBIX TEKCTAX, [aBaTh MOSCHEHUS MO XOAYy PEIICHUs
3a/1a4d, KOMMEHTHPOBATH MOJYYEHHBIN PE3yJIbTaT;

B X0/ OOCY>KJE€HHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJIeMbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIEJICHHbIE HAa MOUCK
pPELIEHHUs], COIMOCTABJIATH CBOM CYXKICHHS C CYXICHUSMH JPYTUX



YYaCTHHKOB JUanora, OOHapy>KMBaTh pa3iMuyve W CXOJCTBO IO3MIIMIM, B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,

e TMpPEACTABIATh  PE3yJbTAThl  PEHICHWS  3aJayd,  HKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
C Y4ETOM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ay/IUTOPUH;

e TMOHUMATh U UCIOJIb30BATH MPEUMYIIECTBA KOMAaHIHOM U UHAUBUIyaTbHON
paboTHI NPHU PEIICHUU YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

e TMPUHUMATH LIEJIb COBMECTHOW JEATEIBHOCTH, INIAHUPOBATh OPTaHU3ALUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00CYyXJ1aTh TIPOLIECC U Pe3yJIbTAaT padOThl, 0000IIATh MHEHHS] HECKOJIBKHIX
JIIOJICH,

e Yy4YaCTBOBaTh B TPYIIOBBIX ¢opMax paboTel (0OCyXkIaeHHsS, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHUE), BHIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJIMHHPOBATH CBOM JEUCTBUS C JPYTMMHM 4YJIECHAMH KOMAaHJbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:

e CaMOCTOSITEIBHO COCTaBJIAIThH IUIAH, aJTOPUTM PEUICHUS 33a/1aud (WU €ro
4acTh), BbIOMpATh CIOCOO pEIICHHS C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

e BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yiibTara
peluieHus: MaTeMaTUYeCKOH 3a1auH;

e TMPEIBUACTH TPYAHOCTH, KOTOPHIC MOTYT BOSHUKHYThH ITPHU PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABIECHHOM LIENN U
YCJIOBUSIM, OOBSACHSTh NMPUYUHBI JOCTUKEHUS WIM HEAOCTH)KEHUS IIEJIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMKCA TMOJIYYUT CIEIYIOIINE
npeIMEeTHbIEC PEe3yIbTaThl:

Yuciia ¥ BBIYUCTICHUSA

BeImonHsATh, codeTas yCTHbIE W MUChMEHHBIC TPHUEMBI, apuPMETHUIESCKHUE
JEHCTBUS C pallMOHAIbHBIMU YHUCIaMH.



HaxonuTh 3Ha4eHWS YUCIOBBIX BBIPAKECHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUI TPOOHBIX BBIPAKEHUM, COIEPIKAIINX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexoauTh 0T oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OECKOHEYHYIO AECATUUYHYIO IPOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrJsTh yncia.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUM, OLIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAXKECHUW. BBINOIHATE ACHCTBHUS CO CTENEHSMHU C HATypalbHBIMU
ITOKA3aTEIISIMH.

[IpuMEHATH MPU3HAKU JETMMOCTH, PA3JIOKECHUE HA MHOKUTEIN HATYPAIbHBIX
quced.

Pemate npakTUKO-OPUEHTUPOBAHHBIE 3aJ1aud, CBA3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMOPUAOHAIBHOCTBIO BEJIWMYMH, MPOLEHTAMH, HHTEPIPETUPOBATH
pEe3yJbTaThl PEIICHMs 3a4a4 ¢ y4ETOM OTPAHMYCHHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

HaxoauTh 3HaueHUss OYKBEHHBIX BBIpQKCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BrInonHITh mpeobpa3oBaHus 1IEIOT0 BHIPAXKEHHS B MHOTOWIEH IIPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BBINONHATE yMHOXKEHHWE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIbIO
BBIHECEHUS 32 CKOOKHU OOIIIEr0 MHOXKHUTEJS, TPYIIITUPOBKHU CJIAraeMbIX, TPUMEHEHUS
bopMyI COKpAIIEHHOTO YMHOXKECHUSI.

[IpumeHsaTh npeoOpa3oBaHKsI MHOTOWICHOB JUJISl PEIICHMS Pa3iMYHbIX 3a]ady
Y3 MAaTE€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEATbHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBUJIA
IepexoJa OT UCXOJTHOTO YPaBHEHUS K PABHOCUILHOMY eMy. [IpoBepsiTh, sBiseTcs
JIX YHCJIO KOPHEM YPABHEHUS.

[TpumensTh rpadudecKkue METOIBI IPHU PEIICHNUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[TonOupaTe npuMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JIMHEHHOTro
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.



CtpouTh B KOOPAMHATHOU TJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C IBYMS
MePEMEHHBIMH, TTOJIB3YAICh TPa(PUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHU.

Pemiath cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C ABYMS IIEPEMEHHBIMU, B TOM
qucie rpa@uuecku.

CocraBnsaTh W pemiaTh JMHEMHOE YpaBHEHHE WM CUCTEMY JIMHEHWHBIX
YpaBHEHUI MO YCIOBUIO 3aJa4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN PE3yJIbTaT.

DOyHKIMHA

N300pakath HaA KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJJaHHBIM KOOpJWHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA HU3BECTHBIE 3aBUCUMOCTH MEXKITY
BEJIMUMHAMU: CKOPOCTb, BpEMS, PACCTOSIHUE, II€HA, KOJWYECTBO, CTOUMOCTb,
MPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHHne PyHKIIMHU M0 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpeACTaBICHHUS W aHalu3a WHOOpMaIuHy,
U3BJICKATh U UHTEPIIPETUPOBATH UH(MOPMAITUIO U3 IPaPUKOB peabHBIX MPOIECCOB
Y 3ABUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Yuciaa v BIYMCICHUA

Hcnonb30BaTh HayaJdbHbBIE MPEACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
Yyucen JJiS CpaBHEHUs, OKPYTJICHHUS U BBIYUCICHUH, N300paKaTh I€UCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJIAWHATHOW MPSIMOM.

[IpumensaTe moHsTHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHM, UCIIOJIB3YsI MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUM, COAEpKAIMMX KBAApaTHbIE KOPHU, HCIOIB3Ys
CBOMCTBA KOPHEMN.

Hcnonb30BaTh 3anmucy OOJIBIIMX U MaJIBIX YKMCEN C MOMOUIBIO JECATUYHBIX
npobeit u crenieHeit uucia 10.

AuredpanvyecKue BbIPAKEHUSA

[IpyuMeHSATh TOHSTHE CTENEHU C IeJIbIM IOKa3aTeJeM, BBIMOJHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTEIEHH C LIETBIM MOKa3aTesIeM.

BBITIOTHATE TOXACCTBEHHBIE MPE0OpPa30BaHUS PAIIMOHATBHBIX BEIPAKEHUN Ha
OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMH U alIreOpandecKuMH APOOsIMHU.

PacknanpiBaTh KBaJpaTHBINA TPEXUICH HA MHOKHUTEIH.

[IpuMeHsTh MpeoOpa30BaHUs BRIPAKESHUM JJIsI PEIICHUS Pa3IMUHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA



Pemate nMHENHbIE, KBaJpaTHbIE YPABHEHUS W palMOHAIbHBIE ypaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKux mpeacTaBlieHuil (yCTaHaBIUBAaTh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHCHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexonuTh OT CIOBECHON (GOPMYTUPOBKH 3adaud K €€ anredpanveckont
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN Pe3yybTarT.

[IpuMEHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JI CPABHEHUS, OLICHKHU, PEIIATh
JMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN B X CHUCTEMBI, 1aBaTh IPAPUICCKYIO
WUTIOCTPALIMIO MHOKECTBA PEUIEHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKINHA

[TonuMaTh ¥ UCHOJB30BaTh (HPYHKIMOHAIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OMNpEAesaTh 3HAaueHHE (PYHKIHUMU 1O 3HAYCHUIO
aprymMeHTa, OIpeAeaiTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crtpoutb rpaduku 3J€MEeHTapHbIX QYHKUIUN BUJIA:

y=k/X,y=x2,y=x3,y = |X|, y = VX, OIHICBIBATb CBOICTBA YHCIOBOI (GYHKINHA
o e€ rpaduxy.

K xoHiy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuca 1 BbIYMCICHUS

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIBHBIE U UPPAMOHAIIBHBIC YHCIIA.

BoinonHATh apupMeTHuecKkre 1eUCTBUSA C palliOHAIbHBIMU YUCIIaMHU, COUETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHHS C HUPpPAlMOHAIbHBIMU
YUCJIAMH.

Haxoaute 3HaueHUs CTENEHEN C LEJIBIMU [T0KA3aTEIIMU U KOPHEH, BBIYUCIIATD
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasiTe JEHCTBUTENIBHBIE YHCIIA, BBINOIHATh HNPUKUIAKY peE3yibTaTa
BBIYHCIICHUI, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHHS U HEPABEHCTBA

PemaTe MuHENHHbIE U KBapaTHbIC YPABHEHHUS, YPABHEHHUSI, CBOISILHAECS K HUM,
npocTeiire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemate cucremsl BYX JMHEWHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJJHO YPABHEHUE HE SIBISETCS JTUHEHHBIM.

Pemiath TekcTOBbIE 3ajayu  aJreOpamdeckuM CrocoOOM C  MOMOIIBIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIIEIOBAHUSA YPABHEHUN U CUCTEM YPaBHEHHUM, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyuecKuX Npe/ICTaBIeHUH (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CHUCTEMa YpaBHEHUW pELIEHUs, €CIM HUMEET, TO CKOJbKO, U
npoyee).



PemaTe nuHEHHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkarhb
pelIeHre HEPAaBEHCTB Ha YMCJIOBOM NPSIMOM, 3aIIMCHIBATH PELICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMBl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOLIME KBAJPAaTHOE HEPABEHCTBO, H300pa)kaTb pPEIICHUE CHUCTEMBbI
HEPABEHCTB HA YUCIIOBOM NIPSMOM, 3aIIMCHIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIMHA

Pacno3naBaTe (QyHKIMM HU3y4eHHBIX BHJOB. Illoka3piBaTh cxemMaTHUECKU

pacIoyio’keHNe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kx, y =
kx + b,y = kix,y = ax2 + bx + ¢,y = x3, y =X, y = |X|, B 3aBicuMocTH OT 3HaUYCHNIA
K03 PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U HM300paxaTb CXEMaTUYECKU TpaPUKHA KBAIPATUUHBIX (DYHKIIHIA,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH MO MX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyt0 QYHKIUIO 110 (GOpMyIie, TPUBOJUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YucsioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCHH

Pacnio3naBaTh apu(hMEeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPU Pa3HBIX
croco0ax 3aJaHusl.

BbINONHATE  BBIUMCIEHHUS C UCHOJb30BaHUEM (opMyl N-ro 4ieHa
apu(pMeTHYeCKo U reOMeTPUUYECKOM MPOorpeccuii, CyMMbI MEPBBIX N UJIEHOB.

N300paxkatb 4Yi€HBbl MOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJAWHATHOM
MJIOCKOCTH.

Pemarp 3amaun, cBSi3aHHBIE C YUCJIOBBIMHM IOCIEA0BATEIbHOCTSIMHU, B TOM
quClie 33/1a4d U3 PEAIbHOM JKU3HHU (C MCIOJIb30BAaHUEM KalbKYJIATOPA, IIUPPOBIX
TEXHOJIOTHUH).



