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Pabouasi nporpamMma no ajareope s /—9-x KJaccoB

IHosicHuTeIbHAA 3aIUCKA

Pabouas mporpamma yueOHOro kypca «Anredpa» Ha ypOBEHb OCHOBHOI'O OOIIETO
obOpazoBanus s o0ydarommxces /—9-x kiraccoB MBOVY «Capanunckas COILL» pa3pabortana
B COOTBETCTBHUH C TPEOOBAHUSIMH:

- @epepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 obpa3zoBanum B Poccuiickoii
denepauuny;

- npuka3za MwunHnpocBemenuss oT 31.05.2021 Ne 287 «O06 yrtBepxkaeHun (HenepaibHOTo
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOT'O O0ILEro 00pa3oBaHUs»;

- npukaza MwunHnpocBemenus ot 18.05.2023 Ne 370 «O06 yrBepxkaeHuu QenepaabHOM
00pa3oBaTeNbHON IPOTrPaMMbl OCHOBHOTO O0IIET0 00pa30BaHUsM;

- mpukaza MunnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsaka
OpraHu3alli W  OCYIIECTBICHHS 00pa3oBaTENbHON  JEATETBHOCTH IO  OCHOBHBIM
o0mieo0pa3oBareibHbIM MporpaMmaM — 00pa3oBaTeNbHBIM IpPOrpaMMaM HAdajJbHOTO
00111er0, OCHOBHOT'O OOIIETO M CPEIHEro 00IIero 00pa3oBaHusmy;

- CII 2.4.2.4283-26 «CaHHTapHO-3MUACMHOJOTUUECKHE TPEOOBaHUS K OpTraHHU3alUsIM
BOCIIMTAHMUSI M OOYyYEHHUs, OTAbIXa M O3J0POBICHUS JNETEH M MOJIOAEKN», YTBEPKICHHBIX
ITOCTAaHOBJICHUEM TJIABHOTO caHuTapHOTO Bpada oT 02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «l'urneHnyeckue HOPMATHBBI M TpPeOOBaHUS K OOECIEUYECHUIO
O0e3zonmacHOCTH ® (WIM) OE3BPEIHOCTH I 4elloBeKa (aKTOpOB cpeabl OOMTAHHS,
YTBEPKIACHHBIX IOCTAHOBJIECHUEM IJIABHOI'O CaHUTapHOro Bpaya oT 28.01.2021 Ne 2;

- KOHIICTIIIMU Pa3BUTUS MaTEMaTHYECKOro 00pa3oBaHUs, YTBEPKACHHON pPACIOpPSKEHUEM
[IpaButenscTBa o1 24.12.2013 Ne 2506-p;

- KOMIUJIEKCHBIM IIJIJAaHOM MEPONPHUITHIA IO TMOBBIIIEHUIO KauecTBAa MaTeMaTUYECKOTo H
€CTECTBEHHO-HAy4YHOTO 00pa3oBanus Ha nepuo 10 2030 roxa;

- Ilpuxaza Munnpocsemenusi Poccun ot 10.11.2025 N 808 "O BHeceHuu HU3MEHEHUN B
HEKOTOpbIE IpuKasel MunHucTeperBa npocsenienus Poccuiickoin denepanuu, Kacarolmuecs
denepanbHBIX 00pa30BaTENbHBIX MPOTPaMM HAYAJIBHOTO OOIIEro 0O0pa3oBaHUs, OCHOBHOTO
o0miero o0pa3oBaHus U CpeHETo odmIero oopazoBanus',;

- IIpukaza MunucrepctBa npocseuienus: Poccuiickoit @deaepanuu ot 8§ oktaoOps 2025 1. Ne
729 “O BHeceHMHM H3MEHEHHIl B HEKOTOpbIE MpHUKa3bl MMHHCTEpPCTBA IPOCBEIICHUS
Poccuiickoit ®epepanuu, kacawomuecs (eaepaabHbIX 00pa3oBaTeIbHBIX MPOTPaMM
HavyaJbHOrO 00111ero 00pa3oBaHMsl, OCHOBHOTO OOIIEro OOpa30BaHUS M CPEAHETO OOIIETo
o0pa3zoBaHus”;

- [Ipukaza MunucrepctBa npocseuieHusi Poccuiickoit ®enepanun ot 18.06.2025 Ne 467 "O
BHECEHWU W3MEHEHHMI B HEKOTOpble MpHKa3bl MUHUCTEpCTBA O0pa30BaHUA UM HAyKU
Poccuiickoit ®enepanun u  MuHncrepctBa npocsemieHuss Poccniickoit  denepanun,
Kacaroruecs: ¢eiepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYAIBHOTO
00111ero 1 OCHOBHOTO 00I1Ier0 0Opa3oBaHus".

PaGouas mporpamma opHeHTHpPOBaHA Ha IIEJIeBbIE MPUOPUTETHI, CHOPMYTUPOBAHHBIE
B (enepanpHOI pabodyeil mporpamMMme BOCHUTaHMS U B pabodeil mporpamMMe BOCHUTAHHS
MBOY «Capanunckas COIL».

Anrebpa sBJISIETCSI OJTHUM U3 OTIOPHBIX KypCOB OCHOBHOTO OOIIIET0 00pa3oBaHUs: OHA
o0ecrieyrBaeT HW3y4yeHHE JPYIMX JUCLUIUIMH KaK  €CTECTBEHHO-HAy4yHOro, TaK U
TYMaHUTapHOTO IMKJIOB, €€ OCBOCHHE HEOOXOOUMO Ui MPOAODKEHHUs oOpa3oBaHUS U B
MOBCEHEBHON JkM3HHW. Pa3BuTre y 0OydYarommxcss HAy4YHBIX MPEACTAaBICHUH O
MPOUCXOXKACHUM ¥ CYINIHOCTH anreOpandeckux aOCTpakiuid, Crmocode OTpaKeHUus
MaTeMaTHYeCKOM HayKoi SBJIEHMH U TMPOIECCOB B TMpHpPOJE U 0OLIecTBe, pPOJHU
MaTEeMaTHYeCKOro MOJEIUPOBAaHUS B HAYYHOM IO3HAHMM M B MpPAKTHKE CHOCOOCTBYET
(OpPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAueCTB MBIIUICHUS, HEOOXOIUMBIX IS
ajganTalid B COBpeMeHHOM mudpoBoM obmecTBe. M3ydenue anreOpbl obOecrmeunBacT
pa3BUTHEe YMEHHS HaONOIaTh, CpaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, Tpelyer



KPUTHYHOCTH MBIIJIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JEUCTBUA U
BBIBOJIBI, (hopMynupoBaTh yrBepkaeHus. OcBoeHHe Kypca anreOpsl oOecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUSI O0YYaroIIMXCsA: OHU HCIOJB3YIOT NEAYKTUBHbIE U HHIYKTHUBHBIC
paccyxaeHus, 0000IIeHrne M KOHKpETH3aluio, abcTparupoBanue u aHainoruto. OOydeHue
anrebpe  mpeamnoyaraeT  3HAYMTENbHBIE  00BEM  CaMOCTOSITENIbHOM  J1€ATeIbHOCTH
o0yJaroImuxcs, TIO3TOMY CaMOCTOSITEIbHOE peIIeHHe 3ajad SIBIISETCS peau3aluen
JeSITeIbHOCTHOTO IPUHLIUIIA O0yUEHUSI.

B crpykType mporpammbl yueOHOTO Kypca «AureOpa» sl OCHOBHOTO OOIIETOo
o0pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COZAepkKaTelbHO-METOAUYECKUe JUHUM: «Yucna u
BBIUUCIICHUS», «ANreOpanuecKue BBIPAKCHU», «YPAaBHEHHUS U HEPaBEHCTBA», «DyHKIMM».
Kaxxnas u3 3THX copepKareabHO-METOANYECKUX JMHUNA pa3BUBACTCS HA MPOTSXKEHUU Tpex
JIeT U3YYEHUs Kypca, B3aUMOJICHCTBYsI C APYTHMMHU €ro JUHUAMU. B xo1e u3ydeHus yueOHoro
Kypca OOy4aromumcsi MPUXOAUTCA JIOTUYECKU PacCyXJaTh, HCIONb30BaTh TEOPETHKO-
MHOXKECTBEHHBIH S3bIK. B CBA3M ¢ 3TUM B mporpammy y4deOHOro Kypca «Amredpar
BKJIIOUEHBI HEKOTOpPbIE OCHOBBI JIOTUKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTHYeCKOro 00pa30BaHUS M CIOCOOCTBYIOIIME OBJIQJACHUIO OOYYAIOIIUMUCS OCHOB
YHUBEPCAJILHOTO MaTeMaTUYECKOTO s3blka. Coliep:KaTeIbHON U CTPYKTYPHON O0COOEHHOCTHIO
y4eOHOTro Kypca «Anredpay sSBISETCS €ro HHTErPUPOBAHHBIA XapakTep.

Copepxanrie nUHUU «YucTa W BBIYUCICHUA» CIYXKHUT OCHOBOHM JUIsl JallbHEHIIEro
M3yYeHHS] MATEeMaTHKH, CITIOCOOCTBYET Pa3BUTHUIO Y 0OYYaIOUIMXCS JIOTHIECKOTO MBIIUICHHS,
(GbOpMUPOBAaHHIO YMEHHUS TOJb30BaThCS  alNTOPUTMaMU, a Takke MNPUOOPETECHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JJISi MOBCEIHEBHOHN XU3HH. Pa3BuTHE NOHATHS O
YyCclie Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs CBA3aHO C pallMOHaJIbHBIMU U
MppalMoOHAILHBIMU YUCIIaMH, (pOpMUPOBAaHMEM IPEACTABICHUNA O JEHCTBUTEILHOM YHCIIE.
3aBepliIeHre OCBOCHUS YUCIIOBOM TMHUU OTHECEHO K CpelHEMY 001eMy 00pa30BaHuUIO.

Copepxanue IBYX alreOpandecKux IWHUH — «ANTeOpandecKkue BBIPOKCHUS» H
«YpaBHEHHSI W HEpPaBEHCTBa» — CHOCOOCTBYeT (HOPMUPOBAHHIO Yy OOydYaIOIIUXCS
MaTeMaTHYECKOro ammapara, HeOOXOIUMOTO sl PElIeHHsS 3aJad MaTEeMaTHKH, CMEXHBIX
MpeIMETOB W MPaKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3oBaHMs Y4YEOHBI MaTepuan TPYNIUPYETCS BOKPYT pPALMOHAIBHBIX BBIPAKECHUH.
Anrebpa JeMOHCTpUpYeT 3HAa4eHHE MaTEeMAaTHKH Kak s3bIKa I TOCTPOEHUs
MaTeMaTHYECKUX MOJEJIEH, ONMCAHMS IPOLECCOB M SBICHUN peallbHOro mupa. B 3amaum
o0yuyeHus anreOpe BXOIAT TaKXke AajbHeWIee pa3BUTHE aJTOPUTMHYECKOTO MBILIUICHUS,
HE0O0XOMMOT0, B YAaCTHOCTH, JJISi OCBOSHHS Kypca MH()OPMATHKH, ¥ OBJaJCHHE HaBBIKAMH
JeTyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBanue cuMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpa)keHus1, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxxanne (GyHKIMOHATBHO-TpAQUUECKOW JIMHUM HAIEeJNeHO Ha IOJIy4eHUue
oOydJaronuMucs 3HAaHUKH O (QYHKIUAX KaK BaKHEHIIEH MaTeMaTHYECKOW MOMACNIU IS
OIMCAHMsI U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOLECCOB U SBICHUH B MPHUpOJE U OOIIECTBE.
N3ydyenue matepuana crnocoOCTBYET pPa3BUTUIO y OOYyYarOIIMXCS YMEHHUS HCIOJIb30BaTh
pa3NUYHbIC BBIPA3UTENIbHBIE CPE/ICTBA S3bIKA MAaTEMAaTUKU — CIIOBECHBIE, CHUMBOJHYECKHUE,
rpadudecKkrie, BHOCHT BKJIaJ B (OPMHUPOBAHHE TPEACTABICHWH O POJIM MAaTEMaTHKH B
Pa3BUTHM LUBUIIN3ALUHU U KYJIBTYPBI.

CornacHo yueOHOMY TUTaHy, B 7—9-X Kilaccax M3ydaercs Y4eOHBIH Kypc «Anredpay,
KOTOPBIN BKIIIOUYAET CIEYIOLINEe OCHOBHBIE pa3fielibl cojepxkaHus: «HUuciaa u BEIYUCICHUSD,
«AnrebpanuecKue BRIPAKCHHS», «Y paBHEHHS U HEPABEHCTBAY, «DYHKIIUN.

Ha uzyuenue yueOHoro xkypca «Anredpay» oroautcs 306 yacoB: B 7-M kiacce — 102
yaca (3 gaca B Hemenmo), B 8-m kimacce — 102 gaca (3 gaca B Henmemo), B 9-m kimacce — 102
yaca (3 yaca B HE/IETIO).

Jia  peanuszaniii  IpOTpamMMbl  HMCIIONB3YIOTCS  yYEOHMKH, JIONYyIIEHHBbIE K
UCTOJb30BAHUIO TMPHU  peaju3al¥  HMMEIOIMIMX  TOCYAAPCTBEHHYIO  aKKpEIUTAIHIO
00pa3oBaTeNbHBIX MPOTrPaMM Ha4YaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEAHETo OOIIero



00pa3oBaHUs OpraHU3ALMSIMH, OCYIICCTBISIONIMMH 00pa30BaTEIbHYIO AESTEIbHOCTD,
npuka3zoM MuHnmpocsemenus ot 22.06.2026 Ne 436:

— Maremaruka. AnreOpa: 7-ii kimacc: 0a30BBId  YpOBEeHb. Yy4eOHUK; 16-¢
u3ganue, nepepadoranHoe / Makapsraes 10.H., Munmiok H.I'., Hemko K.U. u npyrue; moxn
pen. Tenskosckoro C.A., AkimonepHnoe obmectBo «M3narensctBo "IIpocsemnieHue’»,

— Maremaruka. Anrebpa: 8-if kmacc: 0a30BbIi  ypoBeHb. yueOHUWK; 16-¢
u3ganue, nepepadoranHoe / Makaporue 10.H., Munrox H.I'., HemkoB K.W. u npyrue; mox
pen. Tenskosckoro C.A., AkimonepHoe obmectBo «M3narensctBo "IIpocsemnieHue"»,

— Maremaruka. Anrebpa: 9-ii kmacc: 0a30BbIi  ypoBeHb. yueOHUWK; 14-¢
usnanue, nepepaborantoe / Makapeiues F0.H., Munmtok H.I'., Hemkos K.W. u apyrue; mox
pen. TensikoBckoro C.A., AkimonepHoe obiectBo «M3natenbctBo "IIpocsenienue’».

DNeKTpOHHBIE 00pa3oBaTeIbHBIE PECYPChl, JOMYUICHHBbIE K HCIOIb30BAHUIO MPU
pealiM3aliil MUMEKIIUX TOCYJApCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEeNbHBIX IPOTrPaMM
HAYaJbHOTO O0OIero, OCHOBHOIO OOWIEro, cpeaHero obmero oOpa3oBaHUS MPUKA30M
Munnpocsenienust ot 23.07.2025 No 551:

— Maremaruka. Anredpa. UHTepaktuBHBIC 3a1aHus. /-9 kiaacc OO0 «CkaeHry,

— Maremaruka. Anrebpa. 7-9 wimacc. IludpoBas pabouas Terpaap AO
«M3natennctBo "Ilpocsenienue»,

— Aunrebpa 7-9 kmacc (6asoBbiii ypoBeHb) OO0 «MobOuiabHOE DIIEKTPOHHOE
OO6pazoBanue».

Copep:xanne yueOHOro Kypca

7-it k1acc

Yuciia 1 BbIYUCICHUA

JlpoOu OOBIKHOBEHHbIE U JIECATUYHBIE, IEPEeXo] OT OAHON GopMmbl 3amucu Apolelt K
apyrou. IloHsTue panmoHaNBHOrO 4YHWCHA, 3alMCh, CpPAaBHEHHUE, YIOPSALOYHMBAHUE
palMoHANBHBIX YKCeN. ApU(pMETHYECKUEe IEHCTBUS C PallMOHAIbHBIMM YuciaMu. Perienue
3aJ1a4 U3 pealbHON NPAaKTUKHU Ha YacTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpeAeseHre, IpeoOpa3oBaHue BhIPaKEHHM
Ha OCHOBE OIpE/ENeHHUs, 3auch O0JbIIMX yucelsl. [IpoueHTsl, 3amuch NMPOLEHTOB B BUJE
npoOu 1 1pobu B BUJE NMPOIEHTOB. TpH OCHOBHBIE 3a7addl Ha MPOLEHTHI, pEIICHUE 3a7a4 U3
peaIbHOM MPAKTUKH.

[IpuMeHeHHe NpPHU3HAKOB JEIMMOCTH, DPA3J0KEHHE Ha MHOXXHUTEIM HaTypaJbHBIX
qucel.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 00paTHasi MPONOPIIMOHATBHOCTH.

AuaredpanyecKne BbIPaKEHUS

IlepemeHHBIE, YMCIIOBOE 3HAYEHHE BBIPAXKEHUS C IEepeMeHHOU. JlomycTtumele
3HaueHus nepeMeHHbIX. [lpencraBieHue 3aBUCMMOCTH MEXAYy BEJIMYMHAMM B BHJE
¢opmynbl.  Boeruncnenus no ¢opmynam. IIpeoOpazoBaHune OyKBEHHBIX BBIPaKEHUH,
TOKJECTBEHHO pPAaBHbIC BBIPAKEHMS, MpaBUJa MPeoOpa3oBaHUs CyMM M IPOU3BEICHHUH,
MpaBHJIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJOOHBIX CIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10KA3aTeIEM.

Opnowrensl M MHorowieHbl. CreneHb MHorowieHa. CrokeHue, BbIUUTAHUE,
YMHOXXEHHE MHOTIOWICHOB. DOpMyJbl COKpAIlEHHOTO YMHOXKEHMs. KBaJgpaT CyMMBl U
kBagpar pasHoctH. Dopmyna pa3sHOCTH  KBaapaToB. Pa3nokeHue  MHOTIOYJIEHOB
Ha MHOKUTEIIN.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpeHb YypaBHEHHUs, MpaBwia NpeoOpa3oBaHUS  ypaBHEHUS,
PaBHOCUIILHOCTb YPaBHEHMII.

JInneliHOE ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIO KOPHEN JTUHEHHOIO YpPaBHEHUS,
pelieHre JMHEeWHbIX ypaBHeHUU. CocTaBlieHHEe ypaBHEHUH IO YCIOBHIO 3agaud. Pernenue
TEKCTOBBIX 3aJ]ad C TIOMOILBIO YPABHEHHM.



JluneiitHoe ypaBHEHHE C JBYMs TNEpEeMEHHbIMH H ero Tpaduk. Cucrema IBYX
JUHEWHBIX ypaBHEHUH C JABYMS IEpEeMEHHBIMH. PelieHue cucTeM ypaBHEHHH crocobom
oicTaHOBKU. [IprMepsl pereHns: TEKCTOBBIX 3a/1a4 C MTOMOIIBIO0 CUCTEM YPaBHEHHH.

DOYyHKIUH

Koopaunara touku Ha npsimoil. YUucnoBble mpoMexyTku. PaccTosiHie MexIy AByMs
TOYKaMU KOOPJAMHATHOU IIPSIMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abcuucca u opAMHATA TOUYKH Ha
KoopArHATHOHM mockocTH. [Ipumeps! rpadukos, 3agannbix Gopmynamu. YteHue rpapukos
peanbHBIX 3aBUcHUMOCTed. [lonstue ¢yHknuu. I'paduk (yakmuu. CpoiicTBa (QyHKIIHM.

Jluneitnas ¢ynkuus, ee rpaduk. I'papux ¢ynkumm y = |X|. 'paduyeckoe pemeHue
JIMHEMHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPaBHCHUH.
8-it kiacc

Yuciia 1 BbIYMCTICHUS

KBanparnslii kopeHb u3 uucna. [loHarue o0 uppanuoHAIBHOM yucie. JlecsTudHbie
npUOIMKEHNs UppalMoOHaIbHbIX yncen. CBoilcTBa apu(MeTUUECKUX KBAaJPAaTHBIX KOpPHEH U
UX [OpPUMEHEHHE K [peoO0pa3oBaHMIO YHMCIOBBIX BBIPAKEHUH U BBIYMCIICHUSIM.
JleicTBUTEIbHBIC YKCIIA.

Crenens c 1e7bIM [T0Ka3aTeIeM U ee cBoiicTBa. CTaHJapTHas 3allKCh YUCIIA.

AnredOpanyeckue BbIPaKeHUs

KBanpaTHblil TpexuiieH, pa3ioKeHue KBaJpaTHOTO TPEXUIeHa Ha MHOKUTEIH.

Anrebpanyeckasi 1poOb. OCHOBHOE CBOWCTBO airedpaunyeckoit npodu. CnoxeHue,
BbIUUTAHUE, YMHOKEHUE, JIeNeHUEe anredpandyeckux ApooOel. PaimoHanbHble BBIPAXKEHUS U
ux npeodpa3oBaHue.

YpaBHeHus U HepaBeHCTBA

KBagpatHoe ypaBHeHMe, popMyia KopHell KBajpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUMH, CBOAALIMXCS K JIMHEHHBIM M KBajapaTHbIM. [Ipocreiimne npoOHO-
palOHaIbHbIE YPAaBHEHUS.

I'paduueckas wHTEpHpeTanus YpaBHEHHH C JABYMs NEPEMEHHBIMH M CHCTEM
JUHENHBIX ypaBHEHUHN C JByMs INEepeMEHHbIMU. [IpuMepbl peleHus CUCTeEM HEIMHEWHBIX
YpaBHEHUH C ABYMS [IE€PEMEHHBIMHU.

Perienue TekcTOBBIX 3a/au alreOpandeckuM CriocoOOM.

UucnoBsle HepaBeHCTBA M MX CBOMCTBAa. HepaBeHCTBO C OJHON INEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBa C OAHOM IepeMeHHOW. Cucrtemsl
JIMHEWHBIX HEPABEHCTB C OJJTHON IIEPEMEHHOM.

DOyHKIUH

[Tonstne ¢ynkunu. OOMACTh ONpeneraeHus] U MHOXKECTBO 3HAUCHUH (YyHKIUU.
CrniocoObI 3a1anust PyHKIHIA.

I'paduk dynkuuu. YUrenue cBoiicTB GpyHkuuu no ee rpaduky. [Ipumeps! rpagukon
(GyHKINH, OTpa)XaroluX peaitbHble MPOLECCHI.

@OyHKIMH, ONHUCHIBAIOIIME NPSIMYI0 M OOpaTHYIO MPOIOPLUOHAIBHBIE 3aBUCUMOCTH,
ux rpaduxu. Oynkman y = X2, y = X%, ¥ = VX, y = [X|. ['padudeckoe pelenne ypaBHeHHit 1
CUCTEM ypaBHEHHM.

9-it knacc

Yucna v BoIYMCICHUA

PamonanbHple  4YMcia, MppalUMOHANbHbIE 4YHMCIA, KOHEYHbIE U OeCKOHEUYHbIe
necsTUuHble ApoOu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, JIEHCTBUTENbHBIE 4YHCIAa Kak
OecKOHeuHble JIeCATHUYHBIE JpoOu. B3auMHO 0JHO3HAUYHOE COOTBETCTBHE MEXIY
MHOECTBOM JIEUCTBUTEIBHBIX YUCEN U KOOPAUHATHON MPSMOM.

CpaBHeHUE IeHCTBUTENBHBIX YHCEIN, apu(METHUECKUE IEHCTBUSA ¢ AeHCTBUTEIbHBIMU
YHCIIaMU.

PazMepbl 00bEKTOB OKpYXKAIOIIEro MHUpa, [UIUTEIBHOCTh MPOIIECCOB B OKPY/KAIOIIEM
MHUpE.



[TpubnuxeHHoe 3HauU€HHE BEIUYMHBI, TOUHOCTh NMpUOIMKeHus. OKpyrieHue ducel.
IIpukuaka u OLICHKA PEe3yJIbTaTOB BHIYUCICHUM.

YpaBHeHHsI 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pelienue ypaBHEHUH, CBOIAIINXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHEHHMH, CBOJAIIMXCSA K KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHus YpaBHEHHM TPETbEM M YETBEPTOM CTENEHEH
Pa3I0KEHUEM Ha MHOXKHUTEIIH.

Pemenne apoOHO-pallMOHANIBHBIX  ypaBHEHWH. PelieHne  TEKCTOBBIX — 3a/1a4
anreOpandeckuM METOJIOM.

VYpaBHeHHE C ABYMS MEpEMEHHBIMH U ero rpaduk. Pemenne cucteM IByX JTUHEHHBIX
YPaBHEHHH C JBYMs II€PEMEHHBIMH. PenieHue CUCTeM ABYX YpPaBHEHMH, OJHO U3 KOTOPBIX
JMHEWHOE, a Ipyroe — BTOpo# creneHu. [ padudeckas HHTEpIpeTanus CUCTEMbl ypaBHEHUHN C
IBYMsI IEPEMECHHBIMU.

Perrenre TeKCTOBBIX 3a/1a4 alreOpanyecKuM CIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOU. Pelenne cucreM JTMHEMHBIX
HEpaBEHCTB ¢ 0JIHOM nepemeHHoN. KBaspaTrHbele HepaBeHcTBa. ['paduueckas HHTEpIIpeTaLys
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.

DOyHKIUH

KBanparnunas pynknus, ee rpaduk u coiictsa. [lapaboiia, KoOOpaIuHATHI BEPIIUHEI
napaboIibl, 0Cb CHMMETPHUH 11apadoJIbl.

Ipadukn dyskmumii y = kx, y =kx + b, y = k/X, y = X%, y = VX, y = |X| 1 ux cBoiicTBa.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPeCcCUH

[lonsiTie  4YMCNOBOM  MOCHENOBATENbHOCTH.  3aJlaHue  IOCIEA0BaTEIbHOCTH
peKyppeHTHOH GopmyIoil u hopMysoi N-To uiieHa.

Apudmernueckass u reoMmerpuyeckas nporpeccud. DopMmynsl  N-TO  WieHa
apu(pMeTHYeCKON U reOMeTPUYECKOH MPOrpeccHii, CyMMBbI EPBBIX N-X YICHOB.

N300pakeHne 4IeHOB apu(METHIECKON U TEOMETPUIECKON MPOTpeccuii ToOUKaMH Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHEWHBIN U 3KCIIOHEHIIMAIBHBIA pocT. CI0KHBIE IPOLIEHTHI.

[Inanupyemble pe3yIbTaThl 0CBOEHHS POTPAMMBI

JIMYHOCTHBIE Pe3yJbTAThI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS TpOrpaMMbl Y4eOHOro Kypca «Anredpay
XapaKTEePU3YIOTCH:

1) naTpuoTnyeckoe BOCIUTAHHE:
MPOSIBJIEHUEM HMHTEpECa K MPOLUUIOMY U HACTOSIIEMY POCCUMCKON MaTEMaTUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHUSIM POCCHMCKMX MAaTeMaTUKOB M POCCHUHCKON MaTeMaTUYECKON
IIKOJIBI, K UCTIOIb30BAHUIO 3TUX JIOCTIKEHUH B IPYTUX HayKaxX U MPHUKIAIHBIX chepax;

2) rpasKIaHCcKoe M IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
TOTOBHOCTBIO K BBHIMOJHEHHIO OOS3aHHOCTEM TpakJaHWHA H peanu3aliil ero Ipas,
MIPEACTABICHUEM O MaTeMaTUYECKHX OCHOBaX (PYHKIIMOHHUPOBAHMS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEAYP TPAXKIAHCKOTO 00IiecTBa (HarmpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ITHYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUUECKUM MPUMEHEHHEM JTOCTHKCHHUI
HayK{, OCO3HAaHUEM BAKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:
YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEHICHUH MPAKTHYECKUX 3a/Jad MaTeMaTHYeCKOM
HaIpaBJI€HHOCTH, OCO3HAHHUEM BAXKHOCTH MAaTEMAaTHYECKOTO O0Opa30BaHUS Ha MPOTSIKEHUU
BCEH KU3HU AJIs YCIEUTHOW MpodecCHOHANbHON NeATeTbHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHUH, 0OCO3HAaHHBIM BHIOOPOM U MOCTPOCHUEM WHIUBUIYAILHON TPAEKTOPUU 00pa30BaHUS
Y )KM3HEHHBIX IJIAHOB C YUYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHME!



CIOCOOHOCTBIO K OSMOIMOHAIBHOMY W JICTETUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
OOBEKTOB, 3aJay, pEIIeHHH, pacCyKICHHWH, yYMEHHEM BHIETb MaTEeMaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMS:
OpHCHTAIel B JIEATEIPHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX IPEICTABICHUH 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTHUA 4YCIOBCKA, HNPUPOAbI H O6IJ_[€CTBa, IIOHUMAaHUEM
MaTeMaTHYECKOW HAayKH Kak c(epbl YelIOBEYECKON IESTeIbHOCTH, JTAllOB €€ Pa3BUTHSI H
3HAYUMOCTU JJIA pa3BUTHUA OUBUJIN3AlIUHU, OBJIAICHHUEM A3BIKOM MaTeMaTuKn n
MaTEeMaTHYECKOW KyJIbTYPOH Kak CPEICTBOM IO3HAHHS MHpPA, OBJAJCHHEM IMPOCTCHITUMH
HaBbIKaMH I/ICCJIGI[OBaTeJIBCKOﬁ JCATCIIBHOCTH,

6) ¢usnyeckoe BocnuTaHue, (GopMHpPOBAHHE KYJBTYPbl 30POBbl M
IMOLUHMOHAIBLHOTO (JIArONOJTYYHsI:
TOTOBHOCTBIO NMPUMEHSTh MAaTeMaTHYECKUE 3HAHMS B MHTEPECaX CBOETO 3JI0POBbsI, BEICHHS
3I0pOBOr0 00pa3a JKuM3HU (370POBOC TMHTaHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHH |
OT/IbIXa, PeryysipHas (Gu3nyeckas aKTHBHOCTB), CPOPMHUPOBAHHOCTHIO HABBIKA PEQIICKCHH,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MPaBa APYroro 4eJI0BeKa;

7) 3K0JIOTHYECKOe BOCIIMTAHME!
OpHEHTAaIell Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HAHUM M pelleHus 3aJad B 00JacTu
COXPaHHOCTH OKpYIKAroIIeH Cpellbl, IJIAHUPOBAHUS MOCTYIKOB M OLEHKH WX BO3MOXHBIX
MOCTENCTBUM  JJII  OKPYXKAIOWIEH  Cpelpl, OCO3HAaHHEM TJ00AJIBHOTO  XapakTepa
IKOJIOTUYECKUX MPOOJIEM U TYTEH UX pEIICHUS;

8) amanTanus K M3MEHAIOLIUMCS YCJIOBHSIM COIHATbHOI M MPUPOTHON cpe/Ibl:
- TOTOBHOCTBIO K JICWCTBUSIM B YCIIOBHSIX HEOINPENEICHHOCTH, TIOBBIIICHUEM YPOBHS CBOCH
KOMIICTCHTHOCTH YC€PE3 MNPAKTHYCCKYIO ACATCIIBHOCTH, B TOM YHUCIC YMCHHA YYUTHCA Y
Apyrux JOAeH, npuoOperaTh B COBMECTHOW JEATEIbHOCTH HOBBIC 3HAHHS, HAaBBIKH H
KOMIICTCHIINU U3 OIIbITa I{pyrnx;
- HEOOXOJIMMOCTBIO B (POPMHPOBAHUU HOBBIX 3HAHHIA, B TOM 4ucie (HOPMYIUPOBATH HIIEH,
IIOHATUA, TUIIOTE3bI 00 oOBeKTax u SABJICHUAX, B TOM YUCJIC PaHCC HCU3BCCTHLIX, OCO3HABATh
neGUIUTBI COOCTBEHHBIX 3HAHUW U KOMIIETCHTHOCTEH, TUTAHUPOBATh CBOC Pa3BUTHCE;
- CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIMIO, BOCHIPUHUMATH CTPECCOBYIO CHTYAIIUIO
KaK BBI30B, TPEOYIOIIUI KOHTPMEpP, KOPPEKTUPOBATh MPUHUMACMbIC PEUICHUS M JCHCTBUS,
(hopMyIIMpoBaTh U OLIEHUBATh PUCKU U MOCIEACTBUSA, (OPMUPOBATDH OIIBIT.

MeranpeamMeTHble pe3yabTaThbl
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
Ba3oBble loruyeckue aeiicTBus:

— BBISBJIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIE NPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TMOHATHI, OTHONIEHMH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH OINpEAEICHUS
MOHATUH, YCTAHABJIMBATh CYIIECTBEHHbIM MpHU3HAK KJIAcCU(PUKALUM, OCHOBAHUS JUIS
00001IeHNS ¥ CpaBHEHUS, KPUTEPUH POBOIUMOTO aHAJIM3a,

— BOCIIPUHMMATh,  (GopMynupoBaTb U HpeoOpa3oBbIBaTh  CYXKAEHUS:
yTBEpAUTENbHBIE U OTpULIATEIbHbIE, €AMHUYHbIE, YACTHBIE U OOLIHE, YCIOBHBIE;

— BBISIBJISITh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOPEUUS
B (hakTax, JaHHBIX, HAOMIONEHUSAX U YTBEP)KICHUAX, MpeaiaraTb KpUTEPUHU AJIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

— JIeNlaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JAE€IYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIOUEHHUH, YMO3aKIFOUEHNH 110 aHAJIOTHH,

— pa3dupaTh J0Ka3aTebCTBA MAaTEMaTHUYCCKUX YTBEpXKIeHUH (MpsiMble W OT
NPOTUBHOTO), MPOBOJHMTH CAMOCTOSTENFHO HECIOXKHBIE JOKa3aTelbCTBA MaTEMaTHYeCKUX
(akToB, BBICTpPaWBaTh AapPryMEHTAllMI0, TPUBOAUTH NPHUMEPhl U  KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHHUS;



— BBIOMpATh CIOCOO pereHus y4eOHOW 3amaun  (CpaBHMBAThH HECKOJBKO
BAapUaHTOB peIIeHUs, BBHIOMpaTh HauOojee TMOAXOIAIIMH C Y4EeTOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHEB).

ba3soBble ucciieqoBaTe/ibCKue AeHCTBUSA:

— MCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATEICKUM HMHCTPYMEHT MO3HAHMS,
(dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpPEUHE, MPOOJIEMY, CaMOCTOSTEIBHO
yCTaHABIIMBaTh HCKOMOE M JaHHOE, (OpPMUPOBATH THUIOTE3Yy, APTyMEHTHPOBATH CBOIO
MO3UIUIO, MHEHHE;

— MPOBOJUTH IO CaMOCTOATENbHO COCTABJICHHOMY TIUIAaHY  HECJIOXKHBIN
OKCIIEPUMEHT,  HeOOJbIIOE  HCCIEIOBAaHHE [0  YCTAaHOBIEHUIO  OCOOEHHOCTEH
MaTEeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXK Ty COOOH;

— CaMoCTOSITENbHO (HOpMYIHpPOBaTh 0O00OIIEHUS U BBIBOABI IO pe3ylbTaTaM
MIPOBEJICHHOTO HAONIO/ICHUS, WCCIICIOBAHMs, OIICHUBATh JIOCTOBEPHOCTh IOJIYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHUH;

— MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TAaKXKe BbIIBUTATh
MPEATNONI0KEHHUS O €T0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora c nndopmanmeii:

— BBISBJISATh HEJAOCTATOYHOCTh W HM3OBITOYHOCTh HMH(MOpPMAMH, JaHHBIX,
HEOOXOIUMBIX JJISl pEeLICHHS 3a1a4H,

— BEIOMpaTh, AaHAJIM3UPOBATh, CHCTEMATHU3UPOBATH W  HHTEPIPETUPOBATH
MH(OPMAIIHIO Pa3TUYHBIX BHIIOB B (POPM IpeacTaBIecHUS,

— BbIOMpaTh (QopMmy mpeAcTaBieHUs HHPOPMAIMM U HUIFOCTPUPOBATH
pelraeMbIe 3a/1a9u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoOd ¥ MX KOMOWHAIUSAMU;

— OLICHUBATh HAJEKHOCTh HWH(GOPMALMU MO KPUTEPHUSAM, MPEII0OKECHHBIM
yUUTENEeM WIH cPOPMYTUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCcaIbHbIe yueOHbIE 1eiiCTBHSA

Oo0menne:

— BOCIPUHHUMATH U POPMYIUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBHSIMH H
LeIsIMU OOIIEHHUS, SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS] B YCTHBIX U
MMCbMEHHBIX TEKCTaX, J1aBaTh MOSICHCHHUS IO XOJIy PEIICHUs 3aJlaud, KOMMEHTHPOBATh
MOJIy4YEHHBIN pe3yNbTarT,;

— B XOJie OOCYXJICHHS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYX/1aeMOW TEMBI,
nmpoOJieMbl, periaeMoil 3ajavd, BBICKA3bIBaTh WJIEW, HAIEJICHHBIE HA TIOWUCK pelIeHU,
COTIOCTABJIATh CBOU CYXICHHS C CY)KIECHUSMHU APYTUX YYAaCTHUKOB JIMANoOra, 0OHapy»KUBaTh
paszuyue W CXOJICTBO TMO3WIIHMHI, B KOPPEKTHOU dopme (HOpMyTupoBaTh pa3HOINIACHs, CBOU
BO3PaKEHUS;

— MPEACTABIIATh PE3YJIBTATHl PEIICHUS 3a/1au, SKCIIEPUMEHTA, MCCIIEIOBAHU,
MPOEKTa, CAMOCTOSITETFHO BBHIOMPATH (JOpMAT BBICTYIIJICHHUS C YUETOM 3aj]ad MPEe3eHTAIUH U
0COOEHHOCTEH ayAUTOPHH.

CoTpyaHn4ecTBO:

— MMOHMMATh M HWCIOJB30BaTh MPEUMYIICCTBA KOMAHIAHOW M WHIWBHIYaTbHOM
paboTHI IPH pelIeHUN yUeOHBIX MATEMAaTHUYECKUX 3a/1a4;

— MPUHUMATh IIeNTb COBMECTHOW JEATENbHOCTH, TMJIAHUPOBATh OPTraHU3aIUIO
COBMECTHOHM paboThl, pacnpeaeyisaTh BUIbI padOT, JOTOBapHBATHCS, OOCYKIATh MPOIECC U
pe3ynbTat paboThl, 000011aTh MHEHUS HECKOIBKUX JIIOJICH;

— Y4acTBOBATh B IPYIIOBBIX (hopMax paboTh! (00CY)aeHUs, 0OOMEH MHEHHSIMH,
MO3TOBBIE INTYPMBI H JIp.), BBIIOJHITH CBOK YacTb PabOThI W KOOPAWHHUPOBATH CBOM
JNEUCTBHUS C APYrMMHU 4YJI€HAMH KOMaH[bl, OIIEHWBATh Ka4ecTBO CBOETO BKJIaJa B OOIIUMN
MPOYKT IO KPUTEPHUAM, CPOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe AeilicTBUS

Camoopranmszaumus:



— CaMOCTOSITENIHO COCTAaBJIATh IJIaH, aITOPUTM pPEUICHUS 3agadu (HWId ero
9acTh), BBIOMpATh CHOCOO PEIICHHS C YYETOM HMCIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4€TOM HOBOH
uHpopMaIUu.

CaMOKOHTPOJIb:

— BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa
pelieHus MaTeMaTUYeCKOn 3a/1auu;

— MPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh MPHU PEIICHHH 3aJauH,
BHOCUTH KOPPEKTHBBI B JCSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAMICHHBIX
OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

— OLICHUBATb COOTBETCTBUE pe3yJbTaTa ACATEIBHOCTH ITOCTaBICHHOM LEIU U
YCIIOBUSIM, OOBSICHATh IPUYMHBI JOCTHXKEHUS UM HEAOCTHKEHHsI eI, HAXOUTh OILUOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY OIIBITY.

IIpenMeTHbIE pe3yabTAThI

7-i KJaace

K xonny oOyuenus B 7-M KJjacceoOydarolUics MOJIYYUT CIEIYIOIINE NMpeAMETHbBIE
pe3yIbTaThI.

Yucsia v BbIYMCJIEHUS

BrImonHATE, codeTass yCTHBIE ¥ MUCHMEHHBIC MTPHEMbI, apu(METHICCKUE TEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxomuTh 3HAYCHUS YUCIIOBBIX BBIPAXKCHHM, TPUMEHSITh Pa3HOOOPa3HbIC CIIOCOOBI U
MpUEMbl BBIUYMCICHUS 3HAUEHUN APOOHBIX BBIPAXKEHHH, COAEpKAIIUX OOBIKHOBEHHBIE U
JeCATUYHBIE Ipo0u.

[Tepexoauth OT oaHOM (OPMBI 3aMUCH YUCeNT K Jpyroi (mpeoOpa3oBbIBATH
NECSITHYHYIO JIpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTU B
OECKOHEYHYIO JACCATHYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOYNBATH PAIIMOHAIBHBIC YHCITA.

OKpyrisarTh yucna.

BBIONMHAT, TPUKHIKY M OIEHKY pe3yibTaTa BBIYUCIICHUH, OICHKY 3HAYCHUI
YHUCIIOBBIX BBIpOKEHUN. BBIMOTHATH JOEHCTBUS €O CTEMEHSIMH C  HaTypaJbHBIMU
MOKa3aTesIMHU.

[TpuMeHsTh IPU3HAKK JETUMOCTH, Pa3IoKeHNE Ha MHOKUTEIH HATYPAIbHBIX YHCEIL.

Pemarp mpakTUKO-OpUEHTHPOBAHHBIC 33]]a4H, CBS3aHHBIC C OTHOIICHHUEM BEITHYHH,
MPOTMOPILIMOHAIBHOCThIO BEJIUYUH, MPOIEHTaMH, MHTEPIPETUPOBATH PE3YNbTAThl PEIICHUs
3a/1a4d C y4€TOM OTPaHUYCHHH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

AuaredpanyecKne BbIPaKeHUS

Hcnons3oBarh anreOpanyeckyro TEPMUHOJIOTHIO M CHMBOJIMKY, MPUMEHSTH €€ B
MPOILIECCE OCBOEHHS Y4eOHOTO MaTepuaa.

Haxomute 3HaueHWss OYyKBEHHBIX BBIPOKECHUH TPU  3aMaHHBIX  3HAYCHUSIX
MePEMEHHBIX.

BeImonHATE  TIpeoOpa3oBaHUs I1EJ0T0 BBIPAKEHUS B MHOTOWICH IPUBEICHUEM
MOIOOHBIX CIIAraeMbIX, PACKPHITHEM CKOOOK.

BrInonHsATE YMHOXKEHHE OJHOWIEHAa HA MHOTOYJIEH W MHOTOYJIEHA Ha MHOTOYJICH,
MPUMEHSITHh (POPMYIIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBISATh Pa3jI0KeHHE MHOTOWICHOB HA MHOXKHUTEIIA C TIOMOIIbIO BEIHECEHUS 32
CKOOKM 00IIeTr0 MHOXKHUTEJS, TPYIITUPOBKH CllaraeMbIX, IPUMEHEHUs (DOPMYII COKPAIIEHHOTO
YMHOKEHUS.

[IpumensTh TpeoOpa3oBaHUs MHOTOWICHOB ISl PELICHUS pPa3N4YHBIX 3334y U3
MaTEMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOMN MPAKTHUKH.

Hcnonb3oBaTh CBOWMCTBA CTEMEHEW C HATypaIbHBIMU  IOKa3aTelsiMU IS
npeoOpa3oBaHMs BBIPAKESHUM.



YpaBHeHHsI 1 HEPABEHCTBA

Pemrats nuHelHbIE ypaBHEHHS C OJHOM IIEPEMEHHOM, IIPUMEHss MpaBUila IEpexona
OT MCXOJHOTO YPaBHEHHs K PaBHOCWIBHOMY eMy. [IpoBepsTh, ABIIAETCSA JIM YUCIO KOPHEM
YPaBHEHUH.

[TpumMensTh rpaduyeckre METOAbI IPHU PEILICHUH JTUHEHHBIX YPAaBHEHUH U UX CHCTEM.

[TonOupars npuMepsl Nap 4Kcen, SBISIIOIIMXCS PEIICHUEM JMHEMHOIO YpaBHEHHUS C
JBYMsI IEPEMECHHBIMU.

Ctpouth B KOOPAWHATHOM IUIOCKOCTH Tpa(uK JHMHEHHOrO ypaBHEHHS C JBYMS
NIEPEMEHHBIMH, NOJIb3YsACh IpaMKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemarp cucreMbl 1ByX JIMHEHHBIX YpaBHEHHUM C IBYMs IIEPEMEHHBIMH, B TOM UHCIE
rpauIEeCKU.

CocTaBidTh U peuiaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JMHEMHBIX YpaBHEHUN IO
YCIIOBUIO 33a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4ud IOJIy4EHHBIN
pe3yibTar.

DOYyHKIUH

N300pakaTh Ha KOOPAMHATHOM TPSAMOW TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM
KOOpJAUHATaM, Jy4M, OTpPE3KH, HWHTEpBalbl, 3allCHIBATh YHUCJIOBBIC IIPOMEXYTKM Ha
anreOpanveckoMm si3bIKe.

OtmeuaTs B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIMH. CTpouTth rpaduk QyHKIMU Y = [X|.

OnuceiBaTh C MOMOIIBIO (DYHKIMH H3BECTHBIE 3aBHCUMOCTH MEX1Y BEIMUYMHAMM:
CKOPOCTb, BpeMsl, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOJAUTEIBLHOCTD, BPEMS,
00beM paboTHI.

HaxonuTs 3HaueHune QyHKIMH 10 3HAYCHUIO €€ apryMEeHTa.

[TonnmaTh rpaduueckuil cnocod npeAcTaBiIeHUs U aHanu3a UH(pOpMaIuK, U3BJIEKaTh
Y MHTEPIIPETUPOBATH HHOOPMAIIHIO U3 TPa(UKOB pEaIbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

8-i kJiace

K xonmy oOyueHus B 8-M KJ1acceoOyJarOmuics MOJIYIUT CICIYIONINE MPEAMETHBIC
pe3yJIbTaThI.

Yucna v BoIYMCICHUSA

Hcnonp30BaTh HayalbHbBIE IPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YUCEI JUIS
CpPaBHEHHUs, OKPYIJIEHUS U BBIYMCICHUH, M300pakaTh JNEHCTBUTENbHBIE YHMCIIa TOYKaMU Ha
KOOPAMHATHOU IIPSIMOM.

[IpumeHsTh NMOHATHE apUPMETUYECKOTO KBAIPATHOIO KOPHS, HAXOIUTh KBaJlpaTHbIE
KOPHHU, HCIIOJIb3Ysl TIpU HEOOXOIMMOCTH KAJIbKYJIATOp, BBIIOJIHATH INPEoOpa3oBaHMs
BBIPAKEHU, COAEP/KAINX KBAJAPATHBIE KOPHH, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Vcnonp30Bath 3anucy OOJBIIMX U MAJIBIX YHCEN C MOMOIIBIO JECATUYHBIX Apo0ei u
creneneit yncna 10.

AuaredpanyecKne BbIPaKeHUS

[IpuMeHsTh MOHSATHE CTENEHU C LIEJbIM MOKa3aTeleM, BBIIOJIHATh NpeoOpa3zoBaHUs
BBIPAKEHUH, COAEPIKALUX CTENIEHU C LIEJIBIM [T0Ka3aTEIEM.

BbINONMHATE TOKIECTBEHHBIE TPEOOPa30BAHNS PALIMOHATILHBIX BbIPAXKEHUM HA OCHOBE
MIPaBUII IEHCTBUI HaJl MHOTOWJICHAMHU U ajIreOpandyecKuMu IpoOsIMH.

PacknanpiBaTh KBaipaTHBIN TPEXUJIEH HA MHOXKUTEIH.

[TpumensaTh npeoOpa3oBaHUS BBIPAKEHUH Ul peIleHHs pPa3IUYHbIX 3a1ad W3
MaTEeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEaIbHOMN MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeliHble, KBaJgpaTHblE YpaBHEHHs M pallOHaJbHbIE YypaBHEHUS,
CBOJAIIUECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBomnuTh mpOCTEHIINE HCCIEIOBAHMUS YPAaBHEHHM M CUCTEM ypaBHEHUH, B TOM
YHCIIe ¢ MPUMEHEHNEM TpadudecKkux MpencTaBicHuil (ycTaHaBIUBaTh, UMEET JIH ypaBHEHHE
WM CHCTEMa YPAaBHEHHUH PEICHNUS, €CIIH HMEET, TO CKOJIbKO, H TIp.).



[TepexomuTh OT ciioBecHOW (OPMYITHPOBKH 3a7a4d K €€ aareOpandecKod MoJIenu ¢
MIOMOIIIBI0 COCTABJICHUS YpPaBHEHUS WJIM CUCTEMbl YpaBHEHHH, WHTEpHIpPETHUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33/1a4¥l TIOJyYEHHBINH Pe3yJIbTarT.

[IpuMeHSATH CBOICTBAa YMCIIOBBIX HEPABEHCTB JUIsI CPAaBHEHUS, OILICHKH, peIIaTh
JUHEIHbIE HEpaBeHCTBA C OJHOM MEPEeMEHHONM M HX CHCTEMBI, JaBaThb TIpapuuecKylo
WLUTIOCTPAIIMIO MHOXKECTBA PEIICHHI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKIUT

[ToHumate ¥ HKCHONB30BaTh (YHKIUOHAIBHBIC TMOHATUS M S3bIK  (TCPMHHBI,
CHMBOJIMUECKHE 0003HAUCHHMS), ONPEICATh 3HAUeHHE (YHKIIUH [0 3HAYCHHIO apryMEHTA,
OTIpEeNIeNIATh CBOWCTBA (PYHKIIUH 10 €€ TpaduKy.

Crpouth rpaduKu dyIeMeHTapHBIX GyHKIUH Buga: Yy = K/IX, y = X5, y =X,y = [X|, ¥y =
X. OTHCHIBATH CBOMCTBA YHCIOBON (DYHKIMH O e rpaduKy.

9-ii kJaace

K konmy oOyuenust B 9-M KJacceoOydaronMicss MOTYYHUT CIETYIOLINE MPEIMETHBIE
pE3yJIbTaThI.

Yucsia 1 BBIYMCIEHUS

CpaBHUBaTh U YIOPSAI0YNBATH PAllMOHAIBHbBIE U UPPALIMOHAIIbHBIE YUCIIA.

BeimonHATe apudmernyeckue JEHCTBHA C PALMOHATIBHBIMH YHCIAMH, COUYETas
YCTHBIE U MUCbMEHHBIE IPUEMBI, BBIIOIHITH BBIYUCICHUS C HPPALIMOHAIBHBIMU YHUCIAMH.

HaxonuTe 3HaueHUs CTENeHEeW C IeNbIMH TIOKA3aTelsIMH W KOpPHEH, BBIYUCIATH
3HAYEHUS YUCITIOBBIX BHIPAYKEHUH.

OKpyTasaTh JeMCTBUTENLHBIC YMCIIA, BBHITIOIHATD MPUKUAIKY PE3YJIbTaTa BHIUMCICHUH,
OLICHKY YHCIIOBBIX BBIPXKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemarp nuHeliHble W KBaJpaTHbIE ypaBHEHUS, ypaBHEHUS, CBOIAILIMECS K HUM,
MpocTeuire IpoOHO-pallMOHATBHBIC YPABHEHUSI.

Pemarp cucteMbl ABYX JHMHEWHBIX YpaBHEHUH C JBYMSI NEPEMEHHBIMH M CHCTEMBI
IBYX YpaBHEHHH, B KOTOPBIX OJTHO YPaBHEHUE HE SBISCTCS JTMHEHHBIM.

Pemarp TekcToBble 3amauM anreOpanuecKuM CIIOCOOOM C MOMOIIbIO COCTaBJICHHUS
YpaBHEHHUsI UJIM CUCTEMBI IBYX YPaBHEHUH C ABYMS TIEPEMEHHBIMH.

[IpoBoauTh mpocTeiilne HccaeIoBaHUs YpaBHEHUW W CHUCTEM YpPaBHEHMI, B TOM
YHCIe ¢ MPUMEHEHHEM TpadudecKkux MpencTaBicHuil (YCTaHaBIUBAaTh, UMEET JIM ypaBHEHHE
WU CHCTeMa YPaBHEHHH PELICHHS, €CIIH UMEET, TO CKOJIBKO, U IIp.).

Pemrate nuHelHBIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pa)kaTh pEIICHUE
HEpaBEHCTB Ha YMCJIOBOW MPSIMOIi, 3aMMCBIBATh pEIlIEHNE C TOMOIIBIO0 CHMBOJIOB.

Pemrate cucTeMbl JTUHEHHBIX HEPaBEHCTB, CHUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, M300paXxaTh PelIeHUE CUCTEMbl HEPAaBEHCTB Ha YHCIOBOM MPSIMOH,
3aIMCBIBATh PEIIEHUE C TIOMOIIBI0 CHMBOJIOB.

Vcnonb30BaTh HEpaBEHCTBA NPU PEIICHUH Pa3IMYHBIX 3a]1a4.

DOyHKIUH

Pacnio3HaBath  (yHKIMHM  M3y4eHHBIX BUAOB. Iloka3blBaTh  CXE€MaTUYECKH
pacrnosokeHne Ha KOOPANHATHOMN TIOCKOCTH rpadukoB GyHkuuil Buga: y = kX, y = kx + b, y
zk/ix,y=ax*+bx+c,y=x%y= VX, Y = |X|. B 3aBucMMOCTH OT 3HaueHH KOI(D(DUIIUEHTOB,
OIHCHIBATh CBOWCTBA (QYHKIUH.

Ctpoutb u u300paxaTb CXEMAaTU4YECKU TpadUKU KBaJApPaTUYHBIX (QYHKIUH,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIIUK IO UX TpapuKaMm.

Pacnio3HaBaTh KBagpaTHUHYIO (QYHKLIHIO 10 ¢opMmyne, HPUBOAUTH IPHUMEPHI
KBaJ[PaTUYHBIX (GYHKIUH U3 peabHON )KU3HH, PU3UKH, TEOMETPHUH.

Yuci0BbIe MOCTAEI0BATEIbHOCTH U NPOrpeccHu

Pacnio3HaBaTh apuMeTHYECKyI0 W TE€OMETPUYECKYIO MPOTPECCHH TPU Pa3HBIX
croco0ax 3amaHus.

BbINOMHATE BBIYMCIEHUS € UCIIOJIb30BaHUEM (OpMYJ N-ro ujieHa apudmMeTuyeckoi u
reOMETPHUECKON MPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.



N3006paxaTh 4ieHbl IOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPIMHATHON MIIOCKOCTH.
Pemate 3agaun, CBsi3aHHBIE C YMCIOBBIMHM MOCJIEIOBATEIBHOCTSIMU, B TOM YHCIE
3aj1a4M U3 peasibHOM KH3HU (C UCIIOIB30BAHMEM KABKYJISITOPA, IUPPOBBIX TEXHOIOTHIA).

TemaTnueckoe IMIIAHUPOBAHHE

7-i Kace
HanMeHOBaHNE KosmmuectBo yacoB
Ne ABIICTOB 1 TeM OnekrpoHHbie (LUpPOBbHIE)
n/n | P4 Beero Konrponbneie | TIpakTudeckue | ogpasoparenbHbie pecypchl
IpOrpaMMel paboTHI paboTHI
Yucna u
1 |BpiaHcIeHHS. o5 1 bu6mmoreka [JOK
PanmonansHble https://m.edsoo.ru/7f415b90
qucia
5 Anrebpanyeckue 97 1 bubmuotexa [JOK
BBIPAXKCHUS https://m.edsoo.ru/7f415b90
3 YpaBHenus u 20 1 bubnuotexa [JOK
HEPaBEHCTBA https://m.edso0.ru/7f415b90
4 foa(g)li?;anl " 24 1 bu6mmoreka [IOK
P ' https://m.edsoo.ru/7f415b90
DyHKIMHU
5 [ToBTOpEeHue u 6 1 bubnuorexa [JOK
00001eHne https://m.edsoo.ru/7f415b90
OO611ee KOJIMYECTBO 102 5 0
9acoB IO MPOTpaMMe
8- kiacc
HanMeHoBaHYe KonnuecTBo yacos
Ne A311CII0B 1 TeM Onekrponubie (UppoBbHIE)
nm| PPA Beero KonTponshsie | IIpakTiueckne | oGpasoBarenbHbIe pecypebl
HpOTPaMMBI paboTHI paboTHI
Yucna n
1 | BBIUHCICHUS 15 bubmorexa [IOK
' https://m.edsoo.ru/7f417af8
KBagparHbie KOpHU
Yucna u
o | BBIUHCITCHHS. 7 1 bu6mmoreka [IOK
CrerneHs ¢ 1eNbIM https://m.edsoo.ru/7f417af8
MoKa3aresieM
AnrebGpanueckue
3 |BBIPAKEHUS. 5 1 bubmuorexa [IOK
KBanparHsrit https://m.edsoo.ru/7f417af8
Tpex4JieH
4 | AnreGpandeckue 15 1 bubnuorexa [IOK



https://m.edsoo.ru/7f415b90
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BBIpKCHUSI. https://m.edsoo.ru/7f417af8
Anrebpanueckas
JIpo0b
YpaBHenus u
5 |HepaBeHCTBa. 15 1 bubnmoreka [JOK
KBanpatHsie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHenus u
6 |HepaBeHCTBa. 13 bubnmoreka [JOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUI
7 e 12 1 bubmorexa [IOK
P ' https://m.edsoo.ru/7f417af8
HepasencrBa
8 OyHKIHH. 5 bubmuorexa [IOK
OcHOBHBIE TOHATHUSA https://m.edsoo.ru/7f417af8
. ﬁ?gf;;‘ge o BuGmorexa IJOK
https://m.edsoo.ru/7f417af8
byHKUIUM
10 [ToBTOpEeHue u 6 bubnuorexa [JOK
00001eHne https://m.edsoo.ru/7f417af8
O011ee KOJIUYECTBO 102 5 0
4acoB IO Mporpamme
9-ii kiacc
HanMeHoBaHe KomnnuecTBo yacos
Ne A3CIIOB 1 TeM DnexkTpoHHbIe (HH(POBHIC)
nm| PN Beero Konrposbubie | IIpaktiieckue | ogpazosarenbHbie pecypehl
IpOrpaMMBl paboThI paboThI
Yucna n
1 | BbrUMCIEHHS. 9 bu6mmoreka [JOK
JleficTBUTEbHBIE https://m.edsoo.ru/7f419d08
qrcna
VYpaBHeHus u
o |HEpaBeHCTBa. 14 1 bubnunoreka [JOK
VYpaBHEHUS C OTHOM https://m.edso0.ru/7f419d08
IIEPEMEHHOMN
e I B 10K
P ' . https://m.edsoo.ru/7f419d08
CucreMbl ypaBHEHHIA
YpaBHeHUS U
4 | HEepaBEeHCTBA. 16 1 bubmorexa HOK

Hepasencrpa

https://m.edsoo.ru/7f419d08
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bu6mmoreka [IOK

S | PynKuum 16 1 https://m.edso00.ru/7f419d08

6 YucnoBbie 15 1 bu6mmoreka [JOK
MOCJIEIOBATEIBHOCTH https://m.edsoo.ru/7f419d08
IToBTOpEHHE,

7 000011IEHHE, 18 1 bu6mmoreka [JOK
CHCTEMATU3ALINAS https://m.edso0.ru/7f419d08
3HAHUU

OO0111e€ KOIMYECTBO YacOB 102 5 0

0 MPOTpaMme

HpOBepﬂeMbIe TpeﬁoBaHI/Iﬂ K pe3yjbTaTaM 0CBOCHUSA OOII u 3y1eMeHThI CoAepKaHnuA

7-i Kjace
IIpoBepsiemblie TpeOGoBaHus K pe3yjabraTam ocBoeHus QOIl

Ko .
HDOBE HiMOFO [TpoBepsiembie IpeIMETHBIEC PE3yIbTaThl OCBOCHUS OCHOBHOM
POBEp 00pa30BaTeNbHON MPOrpaMMBl OCHOBHOTO 00IIIero 00pa3oBaHUs
pe3ynbTarta
1 Yucna u BBIYUCICHUS
11 BrImonHATE, coueTast yCTHBIC ¥ THCHbMEHHBIC PUEMBI, apu(MEeTHICCKUE
' JEHCTBUS C pallMOHATLHBIMU YHCIIAMU
HaxomuTh 3Ha4eHHS YUCIIOBBIX BBIPAKCHHH, IPAMEHSITH Pa3HOOOpa3HbIC
1.2 CIOCOOBI ¥ IPUEMbI BEIYMCIICHHS 3HAYCHUH APOOHBIX BRIPAKCHHM,
coJiepKaliux OOBIKHOBEHHBIC U JIECATUYHBIE 1pOoOU
[TepexoauTh OT OHOM (OPMBI 3aITUCH YUCEN K Ipyroi (mpeoOpa3oBbIBaTh
1.3 JIECATUYHYIO IpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OCCKOHEUHYIO JIECITUYHYIO APOOH)
14 CpaBHUBATH U YIIOPSAIOUMUBATH PAIlOHATBHBIE YHCTIA
1.5 OxpyriaTs uncna
BBITIONTHATE TPUKUIKY W OIIEHKY pe3ybTaTa BEIYUCICHUH, OIEHKY 3HAYCHUN
1.6 YHCIIOBBIX BBIPAKEHUN. BBIMOTHATH NEHCTBUS CO CTEMEHIMHU C
HATypaJIbHBIMH TTOKa3aTeIIIMU
17 [TpuMeHSITh IPU3HAKH JEIIMMOCTH, PA3JI0KEHIE Ha MHOKUTEIH
' HATypaJIbHBIX YUCEI
PemaTh mpakTUKO-OpUEHTUPOBAHHBIC 33]1a4H, CBSI3aHHBIC C OTHOIICHUEM
18 BEJIMYMH, TPONOPIIMOHATHHOCTHIO BETUYHH, TPOIICHTAMH,
' WHTEPIPETHPOBATH PE3YJIBTATHI PEIICHUS 33/1a4 ¢ YYETOM OTPaHUYCHHUI,
CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB
2 AnrebpanuecKue BbIPAKEHUS
21 Hcnonmp30BaTh alnreOpandecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IIPUMEHSTH
' €€ B MpoIlecce OCBOCHUS yueOHOro MaTepuana
29 HaxonuTh 3HaueHNs OyKBEHHBIX BHIPAKCHUM MTPH 3a1aHHBIX 3HAYCHUSIX

TIEPEMEHHBIX



https://m.edsoo.ru/7f419d08
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BrimonHaTe mpeoOpa3oBaHus 1€JI0T0 BBIPAXKEHUS B MHOTOWIEH

2.3
NPUBEJCHUEM MOJO0OHBIX CIIaraeMbIX, PaCKPhITHEM CKOOOK
24 BBINonHATE yMHOXEHHE OJJHOWIEHA Ha MHOTOYICH U MHOTO4JICHA Ha
' MHOTOWIEH, IPUMEHATH (POPMYJIBI KBaJlpaTa CyMMBI U KBaJIpaTa pa3HOCTH
OcCymiecTBIATh Pa3ioKeHNE MHOTOWIEHOB Ha MHOKUTEINHU C TIOMOIIBIO
2.5 BBIHECEHHUS 32 CKOOKU OOLIEr0o MHOXKUTES, TPYIIIUPOBKYU CJIaraeMblX,
npuMeHeHHs (HOPMYIT COKPALICHHOTO YMHOXKECHUS
26 [TpumensTH Ipeodpa3zoBaHKs MHOIOWIECHOB ISl PEIICHUS Pa3IMyYHBbIX 3a/1a4
' U3 MaTeMaTHKH, CMEKHBIX IPEAMETOB, U3 PEATbHON MPAKTHKH
27 Hcnonb30BaTh CBOWCTBA CTENIEHEN C HATYPAJIbHBIMU I10KA3aTEIAMU IS
' npeoOpa30BaHUsl BRIPAKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pewats nuHENHHbIE YpaBHEHMS C OJJHOM IIEPEMEHHOM, IIPUMEHSIS IIPABUIIA
3.1 nepexoAa OT UCXOJHOI0 ypaBHEHMs K paBHOCHIIBHOMY eMy. [IpoBepsTs,
SIBIISICTCS JI YHMCII0 KOPHEM YPaBHEHHS
39 [TpumensTh rpaduyeckue METOIbl P PELLICHUH JIMHEHHBIX YPAaBHEHUN U X
' CHCTEM
33 [Toxbupars mpuMepkI Map Yruced, ABISIOMNUXCS PEIICHHEM JIMHEHHOTO
' YpaBHEHHS C IBYMsI IEPEMEHHBIMU
CTpouTh B KOOPAUHATHOH IIOCKOCTH I'padUK JIMHEHHOTO YpaBHEHUS C
3.4 JBYMs1 IEPEMEHHBIMHU;; MTOJI3YSICh IPa)uKOM, IPUBOAUTH IPUMEPHI PELLICHUS
ypaBHEHHS
35 Pemiate cuctemsl IByX JTMHEHHBIX YPaBHEHHUH € IBYMsI IEPEMEHHBIMH, B TOM
' ymclie rpadpuyecKku
CocTaBisTh U penarh JMHEHHOE YpaBHEHUE UM CUCTEMY JTMHEHHBIX
3.6 YPaBHEHMI MO YCIOBHUIO 33J]a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4 TIOJTy9EeHHBIN pe3ylbTaT
4 Koopnunats! u rpadpuku. @yHkuun
N300pakaTh Ha KOOPIMHATHON MPSIMOM TOUKH, COOTBETCTBYIOIINE
4.1 3aJJaHHBIM KOOPJIMHATAM, JTY4H, OTPE3KH, HHTEPBAIIbI, 3alIMCHIBATH YHNCIIOBBIC
NPOMEXYTKH Ha alNre0pandyeckoM s3bIKe
4.2 OTmeuatb B KOOPAWHATHOM IJIOCKOCTH TOYKH 110 33/IaHHBIM KOOpIUHATAM
4.3 Crpouts rpaduku TuHEHHBIX QyHKIHHA. CTpouTh rpaduk GyHKIUN Y = [X|
OnwuceIBaTh ¢ TOMOLIBIO (QYHKIUI U3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU. CKOPOCTh, BPEMsI, PACCTOSIHUE, LIEHY, KOTUYECTBO, CTOMMOCTD,
POM3BOIUTENBHOCTD, BpeMsl, 00bEM PabOTHI
4.5 Haxoaute 3HaueHne QyHKIMM 110 3HAYSHUIO €€ apryMeHTa
[Torumats rpadgudeckuii crmocod MpeACTaBICHHS U aHAIM3a HH(OpMaITUH,
4.6 U3BJIEKaTh U UHTEPIPETUPOBATH HH(POPMAINIO U3 TPaUKOB peabHBIX

MPOLECCOB M 3aBUCUMOCTEMN




IIpoBepsiemble Y1eMEHTHI COAePKAHUA

Kon [IpoBepsieMblil AIEMEHT COJIEPAKAHUS
1 Yucna v BRIYUCICHUS
JpoOu 0OBIKHOBEHHBIC U ACCATUYHBIC, TIEPEX0]] OT OJTHOU (popMBI 3amucu apodeit
1.1 K apyroi. [loHsiTHe pallMOHAIBHOTO YKCJIa, 3aUCh, CPABHEHUE, YIIOPSAI0UYNBAHUE
palMOHAIBHBIX YHCEI
12 Apudmerndeckue ACHCTBUSA C pallMOHAILHBIMU YKCIaMu. Penienne 3aqa4d u3
' peabHOM MPAKTUKU HA YaCTH, HA JPOOHU
13 CrerneHb ¢ HaATYpaJbHBIM MTOKA3aTeIeM: OIpeIeIICHIE, TPeoOpa3oBaHme
' BBIPQXCHHUI Ha OCHOBE OTIPEICIICHUS, 3aMUCh OOIBIINX YUCEI
14 [TporieHTHI, 3aMMch TPOIEHTOB B BHJIE APoOU U ApoOU B BUE MPOIEHTOB. Tpu
' OCHOBHBI€C 33J]a4¥ Ha MPOIEHTHI, PEIICHUE 3a/1a4 U3 PEaTbHON MPAKTUKHU
15 [IpumMeHeHue MPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE Ha MHOKHUTEIN HATYPATbHBIX
' qucel
1.6 PeanbHbIE 3aBHCMOCTH, B TOM YHCJIC ITPsIMasi U 00paTHAs MPONOPIHOHATBHOCTH
2 AnreOpandecKue BhIPaKCHUS
21 [lepemeHnHbI€, UNCTOBOE 3HAYCHUE BBIPAXKEHUS C TTepeMeHHOoM. JlomycTrmbie
' 3HAYEHUS MEPEMEHHBIX
29 [TpencraBieHne 3aBUCHIMOCTH MEXK/Ty BETMIMHAMH B BHJIC (DOPMYIIBI.
' Brruncnenus no hopmynam
2.3 [IpeoOpazoBanre OYKBEHHBIX BBIPQXKEHUMN, TOXKIAECTBEHHO PAaBHbBIE BHIPAKECHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHbIM I10Ka3aTeleM
o5 Opnuouiensl 1 MHOTOWIEHBI. CTenedb MHOTOWIeHa. ClloKeHHe, BEIYUTAHHE,
' YMHO>KE€HHE MHOTOYJIEHOB
26 DopMyIbl COKPAIIIEHHOTO YMHOXEHHUS: KBaJpaT CYMMBI U KBaJIpaT Pa3HOCTH.
' ®dopmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOUJIEHOB HA MHOKHUTENN
3 YpaBHeHUs
31 YpaBHeHUe, KOpEeHb YpaBHEHUS, IPaBUIIa MPEe0Opa3oBaHuUsl ypaBHEHMUS,
' PaBHOCWJIBHOCTh YPaBHEHUM
32 JInHeHOe ypaBHEHUE C OJJHOM NTEPEMEHHOM, YUCIIO KOPHEN JTMHENHOTO
' YpaBHEHUS, PEUICHNE JIMHEUHBIX YPaBHECHUI
33 CocraBiieHHue ypaBHEHUH MO YCIOBUIO 33/1auu. PelieHne TeKCTOBBIX 3a1a4 ¢
' MOMOUIbIO YpaBHEHUN
3.4 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpauK
Cucrema IByX JIMHEHHBIX YpaBHEHUH C IBYMsI IepeMEeHHbIMU. Pellienue cucrem
3.5 ypaBHEHUH CITOCOOOM TOICTAaHOBKH. [IprMephI penieHnst TEeKCTOBBIX 33]1a4 C
MOMOILIbIO CUCTEM YPaBHEHHI
4 Koopaunats! u rpaduku. OyHKIINN
4.1 Koopaunara Touku Ha npsiMou




42 YucnoBble IpOMEXKYTKU. PaccTosiHue MeXy IBYMsI TOUKAMH KOOPAUHATHOU
' MIPAMOM
43 [IpssmoyronpHas cuctema koopaunar, ocu OX u Oy. Abcmucca 1 oparHATa TOUYKH
' Ha KOOPJMHATHOM MJIIOCKOCTH
44 [Tpumeps! rpadukoB, 3anaHHbIX GopMynamu. UteHne rpadKoB peabHbIX
' 3aBHCUMOCTEMH
4.5 [Tonstue pynxuun. I'padux ¢pynkumu. CroricTBa QyHKIHIA
4.6 Jluneitnas Gynkuus, ee rpaduk. ['papuk Gpynkumm y = [x|
4.7 I'padpuaeckoe perieHue IMHEHHBIX YPABHEHUI U CUCTEM JIMHCHHBIX YPAaBHCHHI
8- kiace
IIpoBepsiemble TpeGoBaHuUsl K pe3yabrataMm ocBoeHusi QOIL
Kon .
DOBEDACMOLO [TpoBepsieMmble peAMETHBIE PE3yJIbTAaThl OCBOCHUSI OCHOBHOM
bOBEp 00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs
pe3yabTara
1 Yucna v BBIYKCICHUS
Hcnonp30BaTh HaYadbHBIC MIPEICTABICHUS O MHOXKECTBE JICHCTBUTEIIBHBIX
11 YUCEN JIJIsl CPAaBHEHU S, OKPYTJICHUS U BBIYMCIICHUN, U300pakaTh
JNEHCTBUTENbHBIC YUCIIa TOUKAMH Ha KOOPAMHATHOM MPsSMOit
[TpuMeHSTh MOHATHE ApUPMETUICCKOTO KBAIPATHOTO KOPHS, HAXOIUTh
19 KBaJIpaTHbIC KOPHU, UCTIOIB3Ys IPU HEOOXOAUMOCTH KaIbKYJISTOP,
' BBITOJIHATH MPEOOPa30BaHMSI BRIPAKCHUH, COIEPIKAIINX KBAIPaTHBIE KOPHH,
UCIIOJIB3YS CBOMCTBA KOPHE
13 Hcnonp30Bath 3anucu OOIBIINX M MAJBIX YHUCEN C TOMOUIBIO AECITUYHBIX
' npobeii u crenenei yucia 10
2 AnrebpanuecKue BbIPAXKEHHS
21 [TprMeHsTh MOHATHE CTENEHU C LIeJIbIM MTOKa3aTeNeM, BhIMOTHSITh
' npeoOpa30BaHus BRIPAKEHHIA, COACPIKAIINX CTETICHH C IIeITBIM TTOKa3aTeIeM
BBINOTHATE TOXKAECTBEHHBIE MPEOOPA30BaHU PAIIMOHABHBIX BBIPAKECHUIMA
2.2 Ha OCHOBE TPaBWJI ACWCTBUI HAJ MHOTOWICHAMH U aTe0pandecKuMU
Ipo0sIMU
2.3 PacknaapiBaTh KBaJIpaTHBIN TPEXUJIeH Ha MHOKUTEIH
24 [TpumeHsTH TPpeoOpa3zoBaHus BEIPAXKEHUH TS pEIICHHUS Pa3InYHbBIX 3a7a4 U3
' MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEabHOM MPAKTUKH
3 YpaBHEeHHS 1 HEpaBEHCTBA
31 Pemarh nmuHeiHBIC, KBaJpaTHBIC YPABHCHUS U PAIIMOHAIBHBIC YPABHCHHS,
' CBOJISIIUECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEpEMEHHBIMU
[TpoBoAMTH MpOCTEHIIIHE UCCIIEIOBAaHUS YPAaBHEHHUI U CUCTEM YpaBHEHH, B
39 TOM YHCJIE C MPUMEHEHUEM IpapuecKuX MpeacTaBieHuii (ycTaHaBIHBATh,
' UMEeT JIM ypaBHEHHUE WM CHCTeMa YPaBHEHUH PEIleHUs, €CITH UMEET, TO
CKOJIBKO, U TIpoUee)
3.3 [TepexoauTh OT clIOBECHOM (HOPMYTUPOBKH 337a4H K €€ alre0pandeckoi




MO/JIEH C MTOMOUIBIO COCTABIICHUS YPaBHEHUSI UJIM CUCTEMbI YpaBHEHHIA,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MMOJTy4EHHBIN
pe3ynbTaT

HpI/IMeHSITB CBOMCTBA YHCIOBBIX HCPAaBCHCTB AJId CpaBHCHUS, OLICHKHU,
peuiaTb JIMHEHHbBIE HCPABCHCTBA C 0I[HOI71 nepeMeHHoﬁ N UX CUCTEMbI, 1aBaTh

3.4 .
rpadM4ecKyro HIUTIOCTPAIIMIO MHOXKECTBA PEIICHUI HEPAaBEHCTBA, CHCTEMBI
HEPaBEHCTB
4 DOyHKIUH
[ToHMMaTh U KCIIOIB30BaTh (DYHKIIMOHAIBHBIC IOHATHS U SI3bIK (TEPMUHBI,
4.1 CHMBOJIMYCCKUE 0003HAUYEHUS), ONPEACIIATh 3HAaUeHUE (PYHKIHH 10
3HAYCHUIO apTryMEHTa, ONPENeNATh CBOWCTBA (PYHKLIUH 110 €€ TpaduKy
49 Crpouts rpaduku neMeHTapHbIX GyHKUui Buga: Y = K/X, y = x* y=x°, y =
' x|, omuChIBaTH CBOMCTBA YHCIIOBOH (DYHKIIMH 110 €€ TpaduKy
IIpoBepsieMble 1€MEHTHI COAePKAHUA
Kon IIpoBepsieMblii 35IeMEHT CoJepKAHUs
1 Yucna v BIYKCICHUS
11 KBanparublii kopeHb u3 yncia. [lonsatue o0 uppaoHaIbHOM YHCIIE.
' Jecatuunple NpUOIMKEHNS UPPALIMOHATIBHBIX YHCE
CBoiicTBa apu(MeTHUECKUX KBAIPATHBIX KOPHEW U X MPUMEHEHUE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BBIYUCICHUAM. [leiicTBUTENIbHBIE
qrcia
1.3 Crenens C 1eJIBIM TTOKa3aTesieM U ee cBoicTBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpanyeckue BbIpaKEHUS
2.1 KBanpaTHblil TpexuiieH, pa3io)keHue KBaIpaTHOTO TPEXUIeHa Ha MHOKUTEIN
2.2 Anrebpanueckas Apodb. OCHOBHOE CBOICTBO anredpanyeckou 1poou
2.3 CrnoxeHue, BRIUMTaHUE, YMHOKEHHE, JIETICHUE allreOpandecKux Ipooei
24 PanyonanbHble BEIpaXXeHUS U UX ITpeoOpa3oBaHue
3 YpaBHEHUS U HEpPAaBEHCTBA
31 KBanpatHoe ypaBHeHue, popmysa KOpHEl KBaJpaTHOTro ypaBHeHUs. Teopema
' Buera
3.2 Pemenue ypaBHeHM, CBOAAMIMUXCS K TMHEHHBIM U KBaIpaTHBIM
3.3 [Ipocreiitme 1poOHO-paTMOHANBHBIE YPaBHEHHUS
['padrueckas MHTEpIIpETAINs YpaBHEHUH C ABYMS TIEPEMEHHBIMU U CHCTEM
3.4 JMHEWHBIX YpaBHEHHH ¢ ABYMs lepeMeHHbIMU. [Ipumepsl pelenus cucreM
HEJIMHENHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 3a/1a4 adreOpanyecKuM cocoooM
3.6 YucnoBele HEpaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ OTHOM ITEpEMEHHOMN




3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JInHeiliHble HEpAaBEHCTBA C OJHON NIEPEMEHHOM
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON EPEMEHHOMN
4 DOyHKIHUH
41 [Tonstue pynkuuu. O61acTh ONpeeIeHUs U MHOKECTBO 3HAUCHUN (DYHKIUH.
' Crioco0s1 3a1anus GyHKUIUH
4.2 I'paduk Gynkmuu. YreHue cBOMCTB GyHKIMH 110 ee TpaduKy
4.3 [Tpumeps! rpadgukoB GyHKIUH, OTpaXKAIOMIUX peaTbHBIE TIPOIIECChHI
44 OyHKIIUH, OMHCHIBAIONIUE MPSIMYIO M 0OpaTHYIO MPONOPLUOHATBHbIE
' 3aBHCUMOCTH, UX TpaduKu
4.5 Oyukiuu y = X2, y = X°
4.6 Oyukimu Y = VX, Y = [X]
4.7 ['paduueckoe pelieHue ypaBHEHUN U CUCTEM ypaBHEHUI
9-if kn1acc
IIpoBepsiemble TpeGoBaHus K pe3yabraram ocBoeHus OOII
Kon .
DOBEDIEMOLO [IpoBepsieMble TpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOMN
POBEp 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs
pe3yJsbrara
1 Yucna v BIYKCICHUS
1.1 CpaBHUBATH U YIIOPAIOUYMBATH PAIIMOHAIBHBIE U UPPALIMOHAIILHBIE YUCIIA
Brmonusate apudmernyeckue NeHCTBUS C palliOHATBHBIME YHCIIAMH,
1.2 coyeTrasi yCTHBIC M MIMCbMEHHBIEC TPUEMBI, BBITTOJIHATH BHIYHUCICHUS C
UppaAlMOHATIBHBIMU YU CIIAMU
13 Haxonuth 3HaueHMs CTENEHEN C UEIbIMU MTOKA3aTEIMU U KOPHEH,
' BBIYUCIIATh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUIN
14 OKpyrasTh 1eHCTBUTENbHBIEC YHCIIA, BBITOJIHATH NIPUKUAKY pe3ysbTaTa
' BBIYMCIICHUM, OLIEHKY YHMCIIOBBIX BBIPAKEHUHN
2 YpaBHEHUS U HEPAaBEHCTBA
21 Pemiate nmuHelHbIE U KBaJpaTHbIE YpaBHEHUs, YPAaBHEHMsI, CBOJSAIINECS K
' HUM, MPOCTENIINE TPOOHO-PALIMOHAIbHBIE YPAaBHEHUS
Pemate cuctemsl IByX JTMHEHHBIX YpPaBHEHHH € IByMsI IEPEMEHHBIMU U
2.2 CUCTEMBI JIByX YpaBHEHHH, B KOTOPHIX OJIHO YPAaBHEHHE HE SIBISETCS
JIMHEVUHBIM
Pemrate TekcTOBBIE 33aUH aIreOpauecKuM CriocOO0M C MOMOILBIO
2.3 COCTaBJICHUS YPABHEHUS WJIU CHCTEMBI IBYX YPaBHEHHH C IBYMS
HepEeMEHHBIMU
[IpoBOINTE MpOCTENIINE UCCIEIOBAHUS YPABHEHUI U CUCTEM YPAaBHEHUH, B
24 TOM YHCIIE C TPUMEHEHNEM IpaHuecKuX MpeacTaBIeHui (Hanpumep,
' yCTaHaBIIMBATh, UMEET JIM YPaBHEHHE UJIM CHCTEMa ypaBHEHUH pelIeHus,
€CII UMEET, TO CKOJIBKO)




Pemars nuHeiiHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300paKaTh

2.5 pelIeHre HEPABEHCTB Ha YMCIIOBOM MPSIMOIA, 3aITUCHIBATh PEILICHUE C
MOMOIIbIO CUMBOJIOB
Pemiats cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
26 BKJIIOUAIOLINE KBAJPAaTHOE HEPABEHCTBO, M300pakaTh PEIIEHNE CUCTEMbI
' HEPaBEHCTB HA YUCJIOBOU MPSAMOM, 3aMMHUCHIBATH PEHICHUE C TOMOIIBIO
CUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA MIPH PELICHUH Pa3IMYHBIX 33]a4
3 OyHKIUU
PacrioznaBath (hyHKIIMY M3ydeHHBIX BUIOB. [I0Ka3bIBaTh CXeMaTHIECKU
31 pacrosoXKeHne Ha KOOPJAUHATHON TNIOCKOCTH rpaduKoB PyHKIMIA BUA: Y =
' kx, y = kx+b, y = k/X, y = ax*+bx+c, B 3aBUCUMOCTH OT 3HAYCHUI
K03(PHUITMEHTOB, ONMKMCHIBATH CBOMCTBA (DYHKITUHA
32 IToxa3bIBaTh CXEMaTUUYECKH PACIIOJI0KEHNE HA KOOPIMHATHON IIIIOCKOCTH
' rpadukoB GyHKIMIA BUaa y = v'X, Y = |X| 1 onUChIBaTh CBOMCTBA (PYHKIIHMIA
33 Ctpoutb 1 n300paxarb cCXeMaTHueCcKu rpaduku KBaAPATUIHBIX (PYHKIUH,
' ONMCHIBATh CBOMCTBA KBaJAPAaTUUHbBIX (PYHKIUN IO UX rpapuKam
34 Pacnio3naBath kBagpaTuyHy0 QyHKIHIO MO (opMyIie, IPUBOJUTH PUMEPHI
' KBaJIPATHYHBIX (DYHKITUH U3 peaTbHOU KU3HU, PU3UKH, TCOMETPUN
4 ApudmeTrnueckasi U reOMeTpUUECcKas IPOrpeccun
41 Pacno3naBaTh apuMeTndecKyro U reOMETPHUECKYIO TPOrPECCUU Ipu
' Pa3HBIX CIIOCO0ax 3aaaHus
49 BBINOTHATE BBIUKCIICHUS C UCTIOTIB30BaHUEM (OpMYIT N-TO YiieHa
' apupMeTUYECKON U reOMETPUUECKON IPOrPEeCcCHil, CyMMbI IIEPBBIX N WIEHOB
43 N300paxaTh 4ieHbl OCIEI0BATEIILHOCTH TOYKAaMU Ha KOOPIMHATHON
' MJIOCKOCTH
PemaTs 3a1aun, cBsi3aHHBIE ¢ YUCIOBBIMU MOCIEA0BATEIBHOCTAMU, B TOM
4.4 YHCIIE 3a/1a41 M3 PeabHOM )KU3HH (C MCIOIb30BaHUEM KaIbKYIIATOPA,

I (PPOBBIX TEXHOJIOTHI)

HpOBepﬂeM bI€ JJIEMCHTDBI COACPKAHUA

Kon IIpoBepsieMblii 21IEMEHT COJIEp/KaHUS
1 Yucna v BBIYUCIEHUS
11 PannonanbHble yncna, uppalMoHAIbHBIE YKCIIA, KOHEUHbIE U OECKOHEUHbIE
' JieCATUYHbIE JpoOu
MHOKeCTBO JeHCTBUTENBHBIX YHCE, IeHCTBUTENbHBIE UnciIa Kak OECKOHEUHbIE
1o |AecATHYHbIE ApoOu. B3auMHO 0JJTHO3HAYHOE COOTBETCTBUE MEXITY MHOXKECTBOM
' JIEMCTBUTEIIBHBIX YHCET U KOOPAUHATHON npsiMoid. CpaBHEHHUE NEUCTBUTENBHBIX
quCell
1.3 | Apudmernueckue neicTBUs C N€HCTBUTENBHBIMUA YHCIAMU
1.4 | U3mepenus, npubnuxeHus, oueHku. PazMepsl 00BEKTOB OKPYKaIOIIEro MUpa,




JUIUTETHLHOCTh MIPOLECCOB B OKpYXkatoiieM mupe. [IpubnmxenHoe 3HaueHne
BEJIMYMHBI, TOUHOCTH NpuoIkeHust. Okpyrinenue yucen. [Ipukuaka u onenka
PE3yNbTAaTOB BBIUYMCICHUN

2 VYpaBHEeHMs U HEpaBEHCTBA
2.1 | YpaBHEeHHS C OJHOM MepeMEHHON
2.2 | Jluneiinoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCS K JIMTHCHHBIM
2.3 | KBagpaTtHoe ypaBHeHue. Perienne ypaBHeHUH, CBOIAIIMXCS K KBaJAPaTHBIM
24 EHKBa;[pflTﬂoe ypaBHeHue. lIpumepsl peleHnst ypaBHEHUN TPETber U YETBEPTOU
CTEIEHEeH pa3noKeHneM Ha MHOXKHUTEIH
2.5 | Pemenue npoOHO-pallMOHANTBHBIX YPaBHEHHUIH
2.6 | Cuctembl ypaBHEHHA
2.7 | YpaBHEHHE C IBYMsI IEPEMEHHBIMH H €ro rpaduk
2.8 | Pemenue cucteM AByX JUHEHHBIX YPaBHEHUH ¢ ABYMs IepEMEHHBIMU
29 Pemienue cuctem IByX ypaBHEHUH, OIHO U3 KOTOPBIX JIMHEHHOE, a APYroe - BTOPOH
CTETIeHU
2.10 |I'paduueckas uHTEpHpeTALUs CUCTEMb] YPaBHEHUHN C IByMs IEPEMEHHBIMU
2.11 | PemeHue TEKCTOBBIX 3a7a4 aareOpandecKuM CriocoooM
2.12 | YwucnoBble HEPaBEHCTBA U UX CBOWMCTBA
2.13 | Pemenue nuHENHHBIX HEPABEHCTB C OJJHON EPEMEHHOM
2.14 | Pewmenue cucteM JMHEHHBIX HEPABEHCTB C OAHON epeMEHHON
2.15 | KBazmparHbie HEpaBEeHCTBA
216 ['paduueckast MHTEpIIpETAINs] HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS
HepeMEHHbIMU
3 OyHKIUN
31 KBanparuunas ¢pyHkius, ee rpaduk u ceoiictsa. [lapabona, KoopaHATHI BEPIIUHBI
napaboIibl, 0Cb CHMMETPHUH 1apadoJIbl
3.2 |I'paduxu dpynkimii y = kx, y = kx+b 1 ux cBoiictsa
3.3 |I'paduxu dpynkuwmii y = k/X, y = X* u ux cBoiicTBa
3.4 |T'paduxu pyHkuu y = vX, Y = |x| 1 ux cBoiicTBa
4 YucnoBele NOCIEI0BATEIBHOCTH
41 Omnpenenenne u cocoObl 3aJaHKsI YUCIOBBIX MOCIE10BaTeNbHOCTEHN. 3a1anne
HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM popMysolt u popmyoit N-ro uieHa
42 Apudmerndeckas nporpeccusi. Dopmyssl N-To yieHa apupMeTuIecKon
MPOTPECCHH, CYMMEI TIEPBBIX N YICHOB
43 ["'eomerpuueckas nporpeccust. @opMyIbl N-To YieHa FTeOMeTPUIECKOi Mporpeccuy,
CYMMBI TIEPBBIX N YWICHOB
4.4 | 300paxeHne 4ieHOB apu(METHIECKON U TeOMETPUUYECKON Mporpeccuil Toukamu




Ha KOOPJIMHATHOW MJIOCKOCTH. JINHEWHBIN U SKCIIOHEHIIMAIBHBIA POCT

4.5 | CnoxHble IPOLEHTHI

IIpoBepsiembie Ha OI'D o MmaTtemaTnke TPeOGOBaAHUS
K pe3yabtaram ocsoenuss OOII OO0
Jdns  npoeenaenuss OI'D mo MareMaTHKEe HCIOJb3yeTcs repedeHb (koaudukaTop)
nmpoBepsieMbIX TpeOoBaHuii kK pe3yiabraraMm ocBoeHUss OOII OOO u mepedeHb SJIEMEHTOB
COJIepKaHusl.
Ilepeuens (kogudukaTop) NpoBepsieMbIX TPeGOBAHMIT
K pe3ysabTatam ocsoenuss OOIl OO0

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHUS
IPOBEPSIEMOT0 | OCHOBHOW 00pa30BaTEILHOM MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHUs
TpeOoBaHUs Ha ocHoBe OT'OC

YMeHue onepupoBaTh NOHATUAMU: MHOKECTBO, IIOJIMHOKECTBO, ONIEPALIUU
HaJ MHOXECTBAMHU; YMEHHUE ONEPUPOBATh MOHATUSIMU: Tpad, CBA3HBIN rpad,
1 JIEpEBO, LIMKJI, IPUMEHATDH UX MPU PELICHUU 3a/1a4; YMEHHUE UCI0Ib30BaTh
rpaduyeckoe npeacTaBIeHUE MHOXKECTB JIJISl OMMCAHUS pealbHBIX
IIPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX Y4€OHBIX IIPEIMETOB

YMeHue OIICpHUPOBATh IOHATHAMMU. OIIPEIACICHUE, aKCHOMa, TCOpEMa,
2 JA0Ka3aTCJIbCTBO, YMCHHUE PACIIO3HABATh HCTUHHBIC U JIOXKHBIC
BbBICKA3bIBAHUA, ITIPUBOAUTD IIPUMCPLI U KOHTPIIPUMEPLI, CTPOUTDH
BBICKA3bIBAHHA U OTPULIAHHA BBICKA3bIBaHHUI

YMeHue onepupoBaTh MOHATUAMU: HATYPAIbHOE YUCIIO, IIPOCTOE U
COCTaBHOE YHCJIO, AEIUMOCTh HATYpPaJbHbIX YUCEN, TPU3HAKU JIEIUMOCTH,
1[eJI0€ YHUCII0, MOJIYJIb YHCIia, OOBIKHOBEHHAS pO0b U IECATUYHAS JPOOb,
3 CTaHJIapTHBIMA BUJ YMCJIA, PAMOHAIIBHOE YHCIIO, UPPALMOHAIBHOE YUCIIO,
apudmeTryecKuil KBaJIpaTHBIN KOPEHb, YMEHUE BBIMOIHATH ICHCTBUS C
4yuciiaMy, CpaBHUBATHb U YIIOPAJOYMBATH YUCJIA, IPCACTABIATE YMUCJia HA
KOOPAMHATHOM IPSIMOM, OKPYTJIATH YUCIIA; YMEHUE JIE€TATh IPUKUJIKY U
OIIEHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh NOHATUSAMU: CTETIEHD C LEJIBIM ITOKa3aTeleM,
apu(pMeTHYECKUI KBapaTHbIH KOPEHb, MHOTOUIEH, ajaredpanyeckas 1poob,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOMN CTETIEHU OOJIbIIE €ANHUIIBI,
4 YMEHUE BBIIOJIHATH pacyeTsl 1o GpopmyiiaMm, npeodpazoBaHUs LENbIX,
IPpOOHO-paLlMOHANIBHBIX BBIPAXKEHUH U BHIPAYKEHUIN C KOPHSAMHU, pa3ioKEeHUE
MHOTO4JIEHa Ha MHOXKHTENH, B TOM YHUCIIE C UCIOIb30BaHUEM (OPMYIT
Pa3HOCTH KBaJpPaTOB U KBaJpaTa CyMMBI U Pa3HOCTU

YMeHue onepupoBaTh MOHATUAMU. YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM IIEPEMEHHOM, YNCI0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHO;
YMEHHE pelllaTh JMHEWHbIE U KBaJpaTHbIE ypaBHEHUS, IPOOHO-
palroOHabHBIE YPABHEHHUS C OJTHOW MEPEMEHHOM, CUCTEMBI JIByX JTMHEHMHBIX
5 ypaBHEHUH, IMHEHHBIC HEPABEHCTBA U UX CHCTEMBI, KBaJIpATHBIE U IPOOHO-
palKroOHaIbHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM, B TOM YUCJIE TPU
pELIEHNH 3a/1a4 U3 APYTUX IPEAMETOB U MPAKTUYECKUX 3a]a4; YMEHUE
HCMOJIb30BAaTh KOOPJAMHATHYIO MPAMYIO U KOOPAUHATHYIO TJIOCKOCTh IS
M300paKeHUs pelIeHH ypaBHEHU, HEPABEHCTB U CHCTEM

6 YMeHue ornepupoBaTh NOHATHAMU: (YHKIMS, TpapuK GYHKLIUHU, HYIH
(GYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA, POMEKYTKH BO3pacTaHus,




yOBIBaHMS, HAMOOJIbIIIEE M HAMMEHBIIIEE 3HaUYCHUS (DYHKIINHN, YMECHUE
OTIEPUPOBATH MOHATUSIMU: TIPSIMAasi MPOTOPIIHOHATBHOCT, JIMHEHHAS
dbyHKIMS, KBagpaTH4HAs QYHKIMS, 00paTHAs MPONOPIUOHATBHOCTD,
napabosna, Tunep0osa; yMeHue CTpOUTh Tpauku (PyHKIIHIMA, UCTIONb30BaTh
rpaduKu IS ONpEACTICHHUS CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, JIJIst
peleH s 3a/1a4 U3 APYruX y4eOHBIX MPEJIMETOB U PealIbHOM KHU3HH; YMEHUE
BBIpakaTh (OPMYIIAMHU 3aBUCHIMOCTH MEXy BETMYMHAMU

YMeHue onepupoBaTh MOHATUSIMU: TIOCTIEI0BATEIBHOCTh, apu(MeTHIeCKast
Y TEOMETPUYECKAs IPOTPECCUN; YMEHHUE HCII0Ib30BaTh CBOWCTBA
MOCIIE0BATEIBHOCTEH, (OPMYIIBI CYMMBI U OOIIETO YWICHA MIPH PEIICHUN
3a/1a4, B TOM YHUCJIE 33]1a4 U3 IPYrUX y4eOHBIX MPEIMETOB U PEaIbHOM
KUA3HU

YMeHue peniath 3a/1aud pa3HbIX THIIOB (B TOM YMCIIC HA TIPOLCHTBI, IO U
4yacTH, ABW)KEHUE, padoTy, LIEHy TOBAPOB U CTOMMOCTh MOKYIIOK U YCIIYT,
HAJIOTH, 3a/1a4M U3 00JIaCTU yIpaBJIEHUs JUYHBIMU U CEMEHHBIMU
(buHAHCAMH); yMEHHE COCTABJIATh BBIPAXKEHUS, YPAaBHEHHsI, HEPABEHCTBA U
CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEJIOBATh [TOJIyYEHHOE PELICHUE U
OLICHUBATH MPABAONOI00HOCTH MOTYYEHHBIX PE3YIbTATOB

YMeHue ornepupoBaTh MOHATHIMU: QUTYpa, TOUKA, OTPE30K, IpsMast, Jyd,
JIOMaHasi, yroj, MHOrOYTrOJIbHUK, TPEYrOJIbHUK, paBHOOSIPEHHBIN 1
PaBHOCTOPOHHHI TPEYTOJbHUKH, IPSIMOYTOJIbHBIN TPEYTOJILHUK, MEIHAHA,
OMCCeKTpHCa U BBICOTA TPEYTOJIbHUKA, YSTHIPEX YT OIbHUK, MapajljIeorpaMmM,
POMO, IPSIMOYTOJIBHUK, KBaPaT, TPAIEIUS; OKPYKHOCTh, KPYT,
KacareJibHasl; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMH (DUTYpaMHU; YMCHHE
pelaTh 3a/1a4u, B TOM YHUCIIE M3 MIOBCCIHEBHOW KHU3HH, HA HAX0XK/ICHHE
reOMETPUYECKUX BEIUYMH C MPUMEHCHUEM U3YUCHHBIX CBOMCTB (QUTYD U
¢dakToB
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YMeHue onepupoBaTh MOHATUSMU: PABEHCTBO (QUTYP, PABEHCTBO
TPEYrOJIbHUKOB; NapaJUIEIbHOCTD U NEPIEHIUKYISIPHOCTD MPSMBIX, YTOJ
MEXy IPSIMbIMU, IEPIEHIUKYIISAP, HAKIOHHAS, IPOEKIHs, mojgooue duryp,
110/100HbBIE TPEYTOJIbHUKH, CHMMETPHS OTHOCUTENIBHO TOYKU U MPSMOI];
YMEHHUE paclo3HaBaTh paBEHCTBO, CHMMETPHIO U Mojio0ue Gpuryp,
MapajuIeIbHOCTh U NMEPIEHIUKYISPHOCTD MPSMBIX B OKPYKAIOILIEM MUPE

11

YMeHue onepupoBaTh NOHATHAME: JUTMHA, PACCTOSHUE, Yol (BeTHYrHa
yIJla, CHHYC U KOCHHYC yTIJIa TPEYTrOJbHHKA), IUIOIIab; YMCHUE OIICHUBATh
pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE IPUMEHSATh
(dbopMyIbI IEpUMETPa U TUIOIIA I MHOTOYTOJIbHUKOB, ITTHHBI OKPY>KHOCTH H
IJIOLIaIA Kpyra, 00beMa MpsIMOYTOJIbHOIO MapajljiesienuIeaa; yMeH!e
[IPUMEHSATH [IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojbHuKa, Teopemy Iludaropa, TpuroHoMeTpruuecKkue COOTHOIIEHUS
JUISL BBIYUCIIEHUS JUIMH, PaCCTOSIHUH, IO

12

Ymenue uzo0paxarh ockue Gurypsl 1 MX KOMOMHAIINH,
MPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C TOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY MJIM CUMBOJIBHOMY
OIHMCaHUIO
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YMmenue OIICPUPOBATH HMOHATUIMMU: IPAMOYTOJIbHAsI CUCTEMa KOOPAUHAT,
KOOpAWHATbl TOUYKH, BEKTOP, CyMMa BEKTOPOB, ITPOU3BCACHUC BEKTOPA HA
YHCJI0, CKAJIIPHOE IIPOU3BEACHUE BEKTOPOB, YMCHUE MCIIOJIb30BAaTh BEKTOPHI




Y KOOPJMHATHI IS IIPEACTABIICHUSA JaHHBIX U PELICHUA 3a1a4, B TOM YUCIIEe
U3 IPYTUX y4eOHBIX MPEAMETOB U peaTbHON KU3HU
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YMeHue onepupoBaTh MOHATUSMU: CTOJOMKOBBIE M KPYTOBBIE TUAarpaMMBl,
TabIuIbI, cpeqHee apudMeTnaeckoe, Meauana, HaubobpIIee 1 HaMMEHbIIIEe
3HAYEHUS, pa3Max YUCIOBOrO HAbOpa; yMEHUE U3BJICKATh,
MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HHPOPMALIUIO, IPEICTABICHHYIO B
TabJIMIax ¥ Ha AUarpaMMax, OTPaKarolyl0 CBOMCTBA U XapaKTEPUCTUKH
peaJIbHBIX MIPOLIECCOB U ABJICHUHN; YMEHNE PACIIO3HABATh U3MEHUUBBIE
BEJINYUHBI B OKPYXAIOILLEM MUpE
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YMeHue onepupoBaTh MOHATHIMH: CIIyYaiHBIN OIBIT (CITyJaiHbIH
AKCIEPUMEHT), 3JIEMEHTApHOE COOBITHE (JIEMEHTAPHBIN MCXO/) CIIy4aitHOrO
OIIbITA, CIy4YaiiHOe COOBITHE, BEPOATHOCTH COOBITHS; YMEHUE HAXOAUTH
BEPOSTHOCTH CITy4aiiHBIX COOBITHI B OIBITaX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUAMHU; YMEHHE PEIIaTh 3aJa4l METOJI0M
OpraHU30BaHHOTO Mepedopa U ¢ UCIIOJIH30BAHUEM MPABUIIA YMHOKEHUS,
YMEHHE OLICHUBATh BEPOSATHOCTU PEASIbHBIX COOBITUN U SIBJICHUM, TOHUMATh
POJIb MPAKTHYECKHU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA B
OKpY’KaroIlleM MUPE U B KU3HU; 3HAKOMCTBO C IMOHSATHEM HE3aBUCUMBIX
COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX YHCET U €T0 POJIBI0 B MACCOBBIX
SIBJICHUSIX
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YMeHue BbIOUpaTh MOAXOAANINN U3ydEHHBIH METO 71l pELICHUS 3314,
IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U
JKU3HM, paCIIO3HABaTh IPOSBICHNUE 3aKOHOB MaTEMaTUKHU B UCKYCCTBE,
OIIMCHIBaTh OTIEIIBHBIE BBIAAIOIINECS PE3YIIbTATh, IOJyYEHHBIE B XOJ€
pa3BUTHUS MaTEMAaTHUKU KaK HAYKH, IPUBOJUTH IPUMEPBI MATEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUU

I

€pPEUYCHDb 3JICMCHTOB COACPKAHUS, IIPOBEPACMBIX HA OI'D o maTeMaTHKe

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUS

1

Yucna ¥ BEIYUCICHUS

11

Harypanbnsle u nensie ynucna. [Ipu3Haky 1eIMMOCTH LEIbIX YUCEI

1.2

OOBIKHOBEHHBIE U JIECTHUUHBIE IPOOH, IPOLIEHTHI, OECKOHEUHBIE IEPUOINUECKHE
npodu

1.3

PaHI/IOHaHBHI:vle qucia. ApmbMeTqucxne ornepanru ¢ palvuOHAJIBHBIMUA YU CIIaAMU

14

JeiicTButenpHble uncia. ApudmMernyeckue onepamnuu ¢ AeMCTBUTEIbHBIMU
YUCIIAMU

1.5

[TpuOnmKeHHbIe BBIYMCIECHUS, IPAaBUJIa OKPYTJICHUS, IPUKUIKA U OLlEHKa
pe3ynbTaTa BEIYUCICHUN

AnrebpanuecKue BbIPAKEHUS

2.1

ByKBEeHHBIC BhIpQKEHUS (BBIPAXKCHHUS C IEPEMEHHBIMH)

2.2

CreneHb ¢ 11e1bIM NoKazaTeneM. CTeneHb ¢ pallMoHaIbHBIM MToKa3aresieM. CBoiCTBa
CTEIIEHU

2.3

MHOTO4Y/IeHBI




2.4

Anrebpanueckas 1po0b

Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudMeTnaeckuMu

25 KOPHSIMU HAaTypaJbHOM CTENEHU
3 VYpaBHEHMs U HEpPAaBEHCTBA
3.1 | Lensle u qpoOHO-panoHaIbHBIE YpaBHEHUS. CHCTEMBI M COBOKYITHOCTH YpaBHEHHMA
32 [enble u 1poOHO-paniOHaNbHbIE HEpaBeHCTBA. CUCTEMBI M COBOKYITHOCTHU
HEPaBEHCTB
3.3 | Pemenue TEKCTOBBIX 3a7a4
4 UYucnaoBble MOCIEI0BATEIBHOCTH
4.1 |IlocnenoBaresbHOCTH, CIIOCOOBI 331aHUS TOCIIENOBATENILHOCTEH
4.2 | Apupmernueckas U reomeTpuueckas nporpeccuu. @opmyiia ClI0KHBIX POLIEHTOB
3) OyHKIMH
Oyuk1us, crocoos! 3ananus GyHkun. ['paduk pynkiun. O6nacTs onpeaeaeHus u
51 |MHOXKECTBO 3HayeHu# ¢pyHnkuuu. Hynu ¢pynkuuu. [IpoMexxyTKu 3HaKOIOCTOSIHCTBA.
[TpomexyTkrn MOHOTOHHOCTH (pyHKIMH. MakCHMyMbl I MUHUMYMBI ()yHKITHH.
HauOonpiiee 1 HaumeHblee 3HaYeHHEe GYHKIHUN Ha IPOMEXKYTKE
6 KoopanHatsl Ha IPsIMO U INIOCKOCTH
6.1 |KoopmunatHas npsimast
6.2 | JlexapToBbI KOOPAMHATHI HA INIOCKOCTH
7 I'eomerpus
7.1 |T'eomerpuyeckue GUTYpHI U UX CBOWCTBA
7.2 | TpeyroiabHHUK
7.3 | MHOroyroyibHUKu
7.4 | OKpy>KHOCTb U KpYyT
7.5 |U3mepeHue reoMeTpuyeCKUX BEIUUHH
7.6 | BekTopbl Ha MIIOCKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 |OmmcaTenpHasi CTaTHCTUKA
8.2 | BepositHOCTB
8.3 | KomOunaropuka
8.4 | MHoxecTBa
8.5 |I'padsr
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