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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma y4ebHOTO Kypca «Anredpa» Ha YPOBEHb OCHOBHOTO OOIIIETO 00pa3oBaHus
i o0yqaromuxcs 7-9-x kiaccoB MAOY «COLL Ne 73 r.YensOuncka» pazpaborana B
COOTBETCTBUU C TPEOOBAHUSAMU:

o  ®epepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

e mnpukaza MunnpocemeHus ot 31.05.2021 Ne 287 «O06 yTBepkaeHUM (enepalbHOTO
rocy/1apCTBEHHOI'0 00pa30BaTEeIbHOTO CTaHIapTa OCHOBHOTO OOIIET0 00pa30BaHuUs»;

o mpuka3a MusnnpocemieHus ot 18.05.2023 Ne 370 «O06 yTBepkaeHuu QeaeparbHOn
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHUs»;

o mpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsinka
OpraHM3alliK U OCYIIECTBICHUS 00Pa30BATEIbHON NEATEILHOCTH 10 OCHOBHBIM
001e00pa3oBaTeIbHBIM IPOTPaMMaM — 00Pa30BaTEIbHBIM IPOTPaMMaM Ha4aJIbHOTO
00111ero, OCHOBHOT'O OOIIIETO M CPEIHEr0 00IIero 00pa3oBaHUs;

e CII 2.4.3648-20 «CanuTapHO-3MHIEMHOIOTHYECKIE TPEOOBAHUS K OpraHU3aIHIM
BOCHHUTAHUS U 00yUEHUsI, OTJBIXA U O3[JOPOBIICHUS JCTEH U MOJIOJICHKI,
YTBEPKACHHBIX IOCTAHOBJICHUEM IJIaBHOI'O CaHUTapHOro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urueHnyeckre HOPMaTUBLI U TPEOOBAHUS K 00ECIICUEHUIO
0e30macHOCTH U (Win) Oe3BPEAHOCTH AJIS YeIOBeKa (PaKTOPOB CPEAbl OOUTAHUS,
YTBEPKJICHHBIX [IOCTAHOBJIEHUEM TJIaBHOTO CaHUTapHOro Bpaya otT 28.01.2021 Ne 2;

e KOHIENIIMU PAa3BUTHUS MATEMaTHYECKOTO 00pa30BaHus, YTBEPKICHHON
pacniopsbkenueM [IpaButensctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOro IUIaHa OCHOBHOT'O 00I11ero 00pa3oBaHusl, yTBEPKIEHHOTO
nporokosioM MAQOY «COII Ne 73 r.Uensabuncka» ot 29.08.2025 Ne 1 «O BHeceHuun
M3MEHEHUH B OCHOBHYIO 00pa30BaTeIbHYIO IPOrpaMMy OCHOBHOT'O OOILIEro
00pa3oBaHU;

e (enepanbHOI pabouelt MporpaMmbl Y4eOHOTO Kypca «Anredpay, KOTOPhIH BXOIUT B
coctaB yueOHoro mpeamMera «MaTeMaTHKay.

Pabouas mporpamma opreHTHUpPOBaHA Ha IEJIEBbIE MPUOPUTETHI, CHOPMYITUPOBAHHEIE B
benepanbpHO paboueit mporpaMmme BOCIIUTAaHUS U B paboyeil mporpamme Bocrutanuss MAOY
«COMI Ne 73 r.YensOuHcka»

Anrebpa sBJISIETCS OJHUM H3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHMSA: OHA
o0ecreynBaeT U3ydyeHue IPYrux JAUCHUILINH, KaK €CTECTBEHHO-HAyYHOI0, TaK ¥ TyMaHUTapHOT'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOIOIDKEHUST 00pa30BaHUS U B IMMOBCETHEBHON JKHU3HU.
PazButne y oOydJarommxcss Hay4YHBIX TPEACTABICHUH O TPOUCXOXKICHHH W CYIIHOCTH
anreOpanyeckux aOCTpakIMid, crocode OTpakeHUs MaTeMaTH4eCKOH HayKol sBIeHUH u
IpOIIECCOB B TMpHUpPOAE U OOIIeCTBE, POJM MaTeMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHWU U B TMPAKTHKE CHOCOOCTBYET (POPMHUPOBAHWIO HAYYHOTO MHUPOBO33PEHUS M KAa4eCTB
MBIIICHHSI, HEOOXOAMMBIX ISl aJalTallid B COBpEMEHHOM mmdpoBom obmecTBe. M3ydeHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JeMCTBUSL U BBIBOJBI, (DOPMYITHPOBATh yTBEepKaeHHs. OCBOCHHE Kypca anreOphl o0ecrieyrnBaeT
pa3BUTHE JIOTHYECKOTO MBIIIICHHS OOYYaIOUINXCSA: OHHM HCIONB3YIOT JIEAYKTUBHBIE U
UHIYKTHBHBIC PACCYXACHUs, 0000IIeHNE M KOHKPETH3alUIo, abCTparupoBaHUE U aHAJIOTHIO.
OOydenne anreOpe MpeanonaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSITENLHON NeATeIbHOCTH



o0y4aroImuxcs, IMO3TOMY CaMOCTOSTEIbHOE PpELIEeHHWEe 3a7ad  SBISIETCS  peanu3anuei
JeSITeILHOCTHOTO MPUHIIUTIA 00y4eHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTeIbHO-METOAMYEeCKUe JuHuM: «Hucna u
BBIUUCIICHUS», «AJIreOpandeckue BbIPAXKEHUS», «YPaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conepkaTeabHO-METOANYECKUX JIMHUI pa3BUBACTCA HA MPOTHKECHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMHU €To JIMHUSAMH. B Xo1e n3ydeHus: yueOHOTO Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CcBA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Aiaredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, MPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CHOCOOCTBYIOIUIHE OBJIAICHUIO 00yJarOIIMMHUCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO S3BIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Coneprxanue TMHUH «YHCIa 1 BBIYUCIICHUS» CITY>KUT OCHOBOM IS TATbHEHIIIEr0 N3ydIeHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOYyYarOIIMXCS  JIOTMYECKOTO  MBIIUICHHS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs AJTOPUTMAMHM, a TAKKe MPUOOPETECHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOHN XHM3HU. Pa3BUTHE NMOHATHUA O YMCiIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUsl CBSI3aHO C PAIMOHAIBHBIMU M HUPPALMOHATIBHBIMH YHCIIAMH,
(dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM 4HMCIe. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JIMHUU OTHECEHO K CpelHEMY 0011eMy 00pa30BaHUIo.

Conepxanue JByX aireOpayeckux JMHUH — «AnreOpauyeckue BBIPAKECHUA» U
«YpaBHEHUS M HEPABEHCTBAY» CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOIIMXCS MATEMATUIECKOTO
ammapara, HeOOXOJMMOTO JUIS PELICHHS 3a7ad MaTeMAaTUKH, CMEXHBIX MPEAMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agad. Ha ypoBHe OCHOBHOro o0Iero obpa3zoBaHMs y4yeOHBIH MaTepHuan
IpYNIUpYeTcs BOKPYT palMOHANbHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpUpYET 3HAYeHHE
MaTeMaTHKH KakK s3bIKa JUIS TIOCTPOCHUS MATEeMaTHYEeCKHUX MOJEJICH, ONMHMCAHUs ITPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaum oOydeHus anreOpe BXOAST Takke AajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
UHPOPMATUKH, M OBJIAJCHME HaBbIKAMU JEAYKTUBHBIX paccyxiaeHuil. [IpeobpazoBanue
CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHUsI, CHOCOOHOCTEM K MaTeMaTHYECKOMY
TBOPYECTRBY.

Conepxanne  (yHKIMOHAIBHO-TpAaUUECKOM  JIMHUM  HAleleHO Ha  TOJy4eHue
00y4aroImuMuCs 3HaHUH 0 PYHKIUAX KaKk BaKHEHIIe MaTeMaTu4eckoi MOAEIH [l OTIUCaHUs U
WCCJIEIOBaHMSI Pa3HOOOPA3HBIX MPOILIECCOB M SIBICHUNW B mIpupone M obmiectBe. M3yueHue
MaTepuaia CHOCOOCTBYET pPa3BUTHIO y OOYYAOIIMXCS YMEHHS HCIOIb30BaTh Pa3IMYHbBIC
BbIpa3UTENbHbIE CPEJICTBA SI3bIKa MAaTEMAaTUKU — CJIOBECHBbIE, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOpMUPOBaHHE MPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTHH [IUBMWIIN3ALIUH U
KYJIBTYPHI.

CornacHo yueOHOMY MJ1aHy B 7—9 Kitaccax u3y4aeTcst yaeOHbIN Kypc «Anredpay, KOTOpbIN
BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pa3lienbl coaepikaHus: «Yucna U BBIUMCICHUS,
«AnredpanyecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLIUN.

Ha u3ydenune yue6HOro Kypca «Anredpa» orsogutcst 306 yacos: B 7 kinacce — 102 yaca (3
yaca B Hejlenmo), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B
HEJIETIIO).



JIist peanu3anuy IporpaMMbl UCTIONB3YIOTCS YICOHUKH, TOMYIIECHHBIE K UCIIOJIb30BaHUIO MTPU
peanu3any UMEIOLIUX FOCYAaPCTBEHHYIO aKKPEIUTALUI0 00pa30BaTEeIbHBIX MPOrpaMM
HAYaJIbHOTO 00IIeT0, OCHOBHOTO O0IET0, CpeIHero oouiero 00pa3oBaHusl OpraHu3ausIMy,
OCYLICCTBIISIOIIMMHI 00pPa30BaTEIbHYIO ACATEILHOCTD, IPUKA30M MUHIIPOCBELICHHUS OT
26.06.2025 Ne 495:

Maremaruka. AnreOpa: 7-if kinacce: 6a30BbIl ypoBeHB: yueOHUK; 15-¢ nu3nanue,
nepepadoranHoe / MaxkapsrueB F0.H., Munarox H.I'., Hemkos K.W. u npyrue; o,
pen. Tenskosckoro C.A., Akunoneproe oomectBo «M3narensctBo "[IpocBenienue»;
Marematuka. Anredpa: 8-it kimacc: 6a30BbIi YpOoBeHb: yueOHUK; 16-¢ uznanue,
nepepadboranHoe / MakapsraeB FO.H., Munmiok H.I'., HemikoB K.U. u npyrue; mox
pen. Tenskockoro C.A., AkimorepHoe obmiectBo «M3aarenbctBo "IIpocBemenue»;
Maremaruka. Anredpa: 9-it kiacce: 6a30BbIl ypoBeHB: yueOHUK; 15-¢ nu3nanue,
nepepaboranHoe / MakapsrueB FO.H., Munatok H.I'., Hemikos K.W. u apyrue; non
pen. TensikoBckoro C.A., Akimonepnoe obmiectBo «M3narenbcto "[IpocBemienue»;
o <,>

QHGKTpOHHHe O6pa30BaTeJ'IBHBIC PECYPChI, AOMYUICHHBIC K UCTIOJIb30BAHUIO ITPU pCalin3allun
HMCIOMIUX I'OCYAAPCTBCHHYIO AKKPECAUTAINIO O6paSOBaTeHBHLIX IIporpaMm Ha4aJIbHOI'O 0611_[61"0,
OCHOBHOI'O O6H.[CFO, CpCaHCro 061]161"0 06p830BaHI/I$I IIPpUKa3oM MI/IHHpOCBeH_IeHI/IH oT
18.07.2024 Ne 499:

e Anrebpa, 7 kitacc. PI'AOY JII1O «Akanemust MunnpocsenieHus Poccuny;
e Anrebpa, 8 ximacc. PI'AOY IO «Axanemuss Munmnpocsemenust Poccuny;
e Aurebpa, 9 knacc. PI'AOY IO «Axanemuss Munnpocsemienus Poccumy;
o <, >

COJAEPKAHUE OBYYEHUSA

7 KJIACC

Yuciia 1 BbIYUCICHUA

Jpo6u 0OBIKHOBEHHBIE U JIECSITUUHBIE, IEPEX0 OT OAHON (POPMBI 3amKcH Apo0el K APYToi.
[TonsiTEe palMOHAIBHOTO YHCIIA, 3alMCh, CPABHEHUE, YHOPSAAOYMBAHUE PALlMOHAIBHBIX YHCEIL.
Apudmerndeckue neicTBUS ¢ pallMOHAIBHBIMU YicaaMy. Pelienne 3a1a4 U3 peaabHON MPaKTUKU
Ha YacTH, Ha POOH.

Cremnenb ¢ HaTypaJlbHBIM TOKa3aTelleM: ONpeJelieHne, Ipeodpa3oBaHue BBIPAXKEHUN Ha
OCHOBE OIpe/ieNIeHus], 3auch OonbiuX yuceln. [IponeHTsl, 3anuch MpoOLUEHTOB B BHUE APoOU U
IpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIE 33Jaud Ha MPOILEHTHI, PELICHNUE 33a]au U3 peabHOU
IIPAKTHKU.

[TpyMeHeHre TpU3HAKOB JIEIMMOCTH, pa3IoKEHNE Ha MHOKMTEN HATypaIbHBIX YHCE.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE TIpsIMast U oOpaTHast MPONOPLHUOHATBHOCTH.

Auredpanyeckune BbIPaKeHHUs

IlepeMeHHbIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUS C NepeMeHHOW. [lomycTumble 3HaueHUs
nepeMeHHbIX. [IpefcTaBienne 3aBUCUMOCTH MEXy BeTMUUHAMU B BUe GopMyIibl. Beruncnenus
no ¢opmynam. [Ipeobpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHbIE BBIPAXKECHMUS,
npaBuiia MpeodpazoBaHMs CyMM U IPOM3BEACHUH, MPaBUIa PAaCKPBITHA CKOOOK M MPUBEACHUS
NOJOOHBIX CIIaraeMbIX.



CBolicTBa CTENEHH C HATYpaJIbHBIM MOKA3aTEIEM.

OpHowienbl 1 MHOrowieHsl. CteneHb MHorouieHa. Clio)keHHe, BBIUUTAHUE, YMHOXKEHUE
MHOroujeHoB. DopMysbl COKpAIIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmyna pa3HOCTH KBagpaToB. Pa3nokeHrne MHOrOWIEHOB HA MHOKHUTENH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, IPpaBUiIa MpeoOpa3oBaHMs ypaBHEHUsS, PABHOCHIBLHOCTh
YpaBHEHUM.

JluHeitHoe ypaBHEHHE C OJIHOM MEPEMEHHOW, YUCIO KOpPHEW JIMHEHHOTO YypaBHEHWMS,
peuieHue JIMHEHHBbIX ypaBHeHUM. COCTaBlICHHME YpaBHEHHMI IO YCIOBHUIO 3ajayu. Perienue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPABHEHUH.

JluneliHOE ypaBHEHHE C JBYMS NEpEeMEHHBIMH M ero rpaduk. Cuctema IBYX JTHHEHHBIX
YpaBHEHUU € JIByMs TMEpPEeMEHHbIMH. PelleHune cucTteM ypaBHEHUH CIOCOOOM IMOACTaHOBKHU.
[Ipumepsl perieHus: TEKCTOBBIX 337a4 € TOMOILbIO CUCTEM YPaBHEHUIA.

DOyHKUUHA

Koopaunara Toukum Ha npsMod. YUucinoBble NPOMEXYTKH. PaccrosiHue Mexny AByMs
TOYKaMHU KOOPJAMHATHOW MPSAMOIA.

[TpssmoyronbHast cucrema koopaunat, ocu OX u Oy. AOcmucca u opauHaTa TOYKH Ha
KOOpAWHATHON mmiockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTeil. [lonstie pynkuuu. ['paduk pynkunu. CoiictBa ¢pyHnkuunii. JlnneiHast
bynxiwms, eé rpapuk. ['paduk dynkuuu y = [X|. [padudeckoe perieHne TMHEHHBIX YpaBHCHUN H
CHUCTEM JIMHEHHBIX YPAaBHEHUM.

8 KUIACC

Yucsia v BbIYUCICHUSA

KBagpatHeiii kopeHb u3 uuncna. Ilonstue o0 wuppanuoHanbHOM uucie. JlecsaTuynbie
npuOJIMKEHUsT UPPALMOHANBHBIX Ynces. CBolicTBa apupMETHUECKUX KBaJPATHBIX KOPHEH M MX
OpUMEHEeHHe K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHH M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
YHCla.

Crernenb ¢ 1enbIM M0Ka3aTesaeM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKCa.

Auaredpanyeckune BbIPaKeHHUs

KBanpatHblii TpEXuieH, pa3inoxkeHre KBaApaTHOro TPEXWIEHa HA MHOKHUTEIH.

Anrebpanueckast poOb. OCHOBHOE CBOHCTBO aireOpandeckoit apobu. CroxkeHue,
BBIUMTAHUE, YMHOXKEHHE, JIeJeHne aiaredpanueckux ApoOeil. PannoHanbHble BBIpaXXEHUS M UX
npeoOpa3oBaHue.

YpaBHeHHUs M HEPABEHCTBA

KBanparHoe ypaBHeHue, (opMmyna KopHEH KBaJpaTHOrO ypaBHEeHMs. Teopema Buera.
Pemenne ypaBHeHM, CBOJMIIMXCA K JMHEWHBIM M KBajapaTHbIM. [Ipocteifmue npoGHO-
paloHaIbHbIE YpaBHEHUS.

['padmueckas mHTEpHpeTalys ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHHUH ¢ IByMsI IEpEMEHHBIMU. [ [prMepsl pelieHns: cCHCTEM HENMHEWHBIX YPaBHEHUH C IBYMs
NIEPEMEHHBIMH.

Pemrenne TeKCTOBBIX 3a/1ad allreOpanyeckuM CrocoOoM.

UucnoBple HEpaBeHCTBA M HX CBOWCTBA. HepaBeHCTBO ¢ OJHONM INEPEMEHHOM.
PaBHOCHMNIBHOCTh HepaBeHCTB. JIMHEWHbIE HEpaBEHCTBA C OJHOW mnepeMeHHOU. Cucremsl
JIMHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.



DOyHKIUHA

[Tonstue ¢pynkuuu. OOMIACTh ONMpeaeIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKIH. CriocoOb!
3ananus QyHKIUH.

I'papux Pynxmun. UYrenue cpoictB ¢(yHkimu no e€ rpaduxy. llpumepsr rpadukos
(GyHKIUH, OTPaKAIOUINX PeaIbHBIEC TIPOIIECCHI.

@DyHKIMY, ONHMCHIBAIOIIKE NPAMYIO0 M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduku. Oynxupn y = X2, Yy = X3, y = VX, y=|x|. ['padusueckoe pemeHne ypaBHe Ui i CHCTEM
YpaBHEHUH.

9 KJIACC

Yuciia 1 BLIYUCICHUA

PanyonanbHble yKcia, UppalMOHAIbHbBIE YUCIIA, KOHEUHbIE U OECKOHEUHBIE JIECATUYHbIC
npodu. MHOXKECTBO JI€HCTBUTENBHBIX YHUCEN, JeHCTBUTENbHBIE YHUCIIA Kak OECKOHEYHbIE
JecATUYHbIe ApoOu. B3anMHO 0JTHO3HAYHOE COOTBETCTBUE MEX Ty MHOKECTBOM JICHCTBUTEIBHBIX
4yuceln U KOOPAMHATHOU MPSMOM.

CpaBHeHUE JEMCTBUTENBHBIX 4YHCElN, apu]MeTHuecKue ACUCTBUS C JCHCTBUTEIBbHBIMU
YHCIIaMHU.

Pa3mepbl 00bEKTOB OKpYXKAIOIIET0 MUpPa, JJINTEIBHOCTh IPOLECCOB B OKPYKAIOIIEM MUDE.

[Tpubnmxk€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCTh HpuOIMKeHus. OKpyrjieHHe 4YHCell.
[Tpukuaka v OLeHKa pe3yIbTaTOB BEIYUCICHUM.

YpaBHeHUs] M HEPABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASIIMXCS K JINHEWHBIM.

KBagparHoe ypaBHeHHe. Penmienue ypaBHeHHH, CBOASIIMXCA K KBaJApaTHBIM. bukBaapatHoe
ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUM TPETbEeHd M YETBEPTOM CTEIEHEW Pa3iloKEHHEM Ha
MHOXUTEIIH.

Pemenne npo6HO-parmoHAIbHBIX YpaBHEHUH. Pellienne TeKCTOBBIX 3a1a4 aJireOpaniecKum
METOJIOM.

VYpaBHeHUe C ABYMS INEepeMEHHBIMH U ero rpaguk. PemieHue cucteMm ABYX JTHMHEWHBIX
YpaBHEHUN C IByMs IIEpEMEHHBIMU. PellleHue cucTeM IBYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOH cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl ypaBHEHUH C
JIBYMsI IIEPEMEHHBIMU.

Permenue TeKCTOBBIX 3ajjau anreOpanyeckuM CriocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne NMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PemnieHue cucreM JIMHEMHBIX
HEpaBEHCTB ¢ OAHOW mepeMeHHOW. KBanpatHble HepaBeHcTBa. I'padmyeckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMEHHBIMH.

DOyHKIUHA

KBanpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPUIMHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

I'padukn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , u ux cBoiicTsa.

Yucii0BbIe N0CJI€10BATEIBHOCTH U NPOrPECcCUM

[ToHsiTHE YKMCIIOBOM MOCIENOBATEIBHOCTH. 3aJJaHUE MOCIEI0BATEIIbBHOCTH PEKYPPEHTHOM
dbopmynoit u popmysoit N-ro uieHa.

Apudmerndeckas 1 reomerpuyeckas nporpeccuu. @opmyinsl N-ro 4jaeHa apupMeTHIecKon
U T€OMETPUYECKOM IIPOrPECCUM, CYMMBI IIEPBBIX N WICHOB.



N3o0pakeHne wWiIeHOB apu(METHUECKOW M T€OMETPUUYECKOW MPOrpecCHil TOYKaMu Ha
KOOPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 AKCIOHEHUUAIbHBIN POCT. CII0KHBIE POLIEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS HPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

IPOSIBIEHUEM MHTEpeca K IMPOLUIOMY U HACTOSILEMY POCCHUICKOM MaTeMaTUKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSIM POCCUHCKHX MAaTEMATHUKOB M POCCHUHCKON
MaTEMaTUYECKOH ILKOJIbI, K HCIOJIB30BAHUIO 3TUX JOCTH)KEHUH B APYTUX HAYKaX U IMPUKIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TFOTOBHOCTBIO K BBINOJHEHUIO O0s3aHHOCTEH TIpakJaHMHA M pead3allud €ro Ipas,
IpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKLIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP,
SIBJICHU, TPOLEAYpP TPaKTAHCKOTO 00IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX IPOOJEM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUI
HayKH, OCO3HAHMEM BaKHOCTH MOPAJIbHO-3TUYECKUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PELICHUM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOu
HaIpPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTU MaTeMaTUYECKOro 00pa30BaHUS HA NMPOTSHKEHUU BCel
KHU3HU Ul YCHEITHON Npo(ecCHOHANIbHOM AEATENbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHUIYaJIbHOHM TPaeKTOpUM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHHUH, YMEHUIO BHI€Th MaTEMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUSA:

OpHUEHTAlMe B JIEATENPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX HpeICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS YEJIOBEKa, MNPHUPOAbI M O0OILIecTBa, INOHUMaHHEM
MaTeMaTUYecKOl HaykKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTH JUIsl Pa3BUTHS LUBUIN3AIMH, OBJIQJCHUEM SI3bIKOM MaTeMaTUKH U MaTeMaTH4eCcKOi
KyJIbTYpOH Kak CpEICTBOM IIO3HAHHUS MHUpPA, OBJIAJACHUEM NPOCTEHIIMMHU HaBbIKAMU
HCCIIEIOBATEIBCKOM 1E€ATENBHOCTH;

6) pusuyeckoe BocnuTaHue, POPMUPOBAHUE KYJIbTYPhI 310POBbS M IMOLMOHAIBHOI'0
O1aronosy4us:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
310pOBOTO 00pa3a >KU3HU (3710pOBOE MUTAHUE, COANIAHCUPOBAHHBIA PEXKUM 3aHATHHA U OTIbIXA,
perynsapHas (u3nueckas aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa PeQIIEKCHH, NPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JIOTMYeCKoe BOCTIUTAHUE:



OpHEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pelleHus 3ajgad B o0iactu
COXPAaHHOCTH OKPYXKAIOLIEH Cpebl, IJIAHUPOBAHUSA IOCTYNIKOB M OLEHKM HMX BO3MOXHBIX
NOCJEICTBUM Ui OKpY>KAloIIel Cpeibl, 0CO3HAaHUEM TJI00AIBHOTO XapakTepa 3KOJIOTMYECKHX
npo0JieM U myTel UX peleHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIBHON U IPUPOJIHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHpCI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHSA cBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTh, B TOM YHCJIIC YMCHUC YUYUTLCA Y APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHUPOBAHNU HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, TUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATDH
neduuThl COOCTBEHHBIX 3HAHUIN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIINIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BbI30B, TpPeOYyIOIIMI KOHTpMEp, KOPPEKTUPOBATH NPHUHHUMAEMBbIE DPELIEHUS U JAECUCTBHUS,
(GOopMyIMPOBAThH U OIICHUBATH PUCKU M ITOCICICTBUS, JOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDHI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble loruueckue AeiicTBUs:

e BBUIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEeMaTUYECKUX OOBEKTOB,
HOHATUI, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIMPOBATH OIpPEACIICHUS MOHITUH,
yCTaHaBJIMBATh CYLECTBEHHBIM MPU3HAK KJIacCU(UKALUU, OCHOBaHUS AJs1 00001IeHus
Y CpPaBHEHUS, KpUTEPUU MPOBOIMMOT0 aHAIN3a;

e BOCIpPHHHMMATbH, (JOPMYJIHPOBATh U MPEOOPa3OBHIBATh CYXKJIEHHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;

®  BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IPOTUBOPEUHS B (paKTax,
JTaHHBIX, HAOMIOACHMUSIX W YTBEPXKACHUSX, MpeliaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFO4YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3dupath J0Ka3aTEIbCTBA MATEMATUUECKUX YTBEP)KICHUN (IPSMBIE U OT IPOTUBHOTO),
IPOBOJUTH CAMOCTOSITEIbHO HECJIOKHBIE J0Ka3aTelbCTBA MaTeMaTH4YecKuX (akToB,
BBICTpauBaTh apryMEHTALMIO, TPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE PacCyXICHUS;

e BpIOMpaTh CIOCOO pemeHuss y4eOHOM 3ahayu (CpaBHUBATh HECKOJIBKO BAapHaHTOB
pelieHus, BbIOMpaTh Hanbosee NOAXOASAIMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPHUTEPHUEB).

ba3osrble uccienoBare/bCKue 1eHCTBHA !

® CMOJNB30BaThb  BONPOCHI  KaK  HMCCIEAOBATEIbCKUHW  MHCTPYMEHT  IO3HaHWS,
(dopMynHpOBaTH BOIIPOCH], (PUKCUPYIOLIHE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIBHO
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, ()OpMUPOBATh TUIIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIUI0, MHEHHE;

® [POBOJUTH II0 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY HECIIOXKHBIA JKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE I10 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTYy COOOI;



CaMOCTOSATENIbHO  (popMynupoBaTh 000OIIEHHUS W  BBIBOJBI IO  pe3yJbTaTam
NPOBEAEHHOTO HAOJIIOJICHHS, UCCIICAOBAHUS, OLCHHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKIKE BBIIBUTATH MPEATIONOKEHUS
0 €r'o pa3sBUTUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIUU, JAHHBIX, HEOOXOIUMBIX
JUTSL pellieHUs 3a/1a4u;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BbIOMpaTh (hOpMy MpecTaBiieHUs HHPOPMALIUK U WIUTIOCTPUPOBATH pelIaeMble 3a7aun
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJAEKHOCTh MH(POPMAIIUH 10 KPUTEPUSAM, MPEIJIOKEHHBIM YUUTEIEM WU
c(hOpMyIMPOBAHHBIM CAMOCTOSITENTHLHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCTIPUHUMATEH ¥ (POPMYITHPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSMHU U MEISIMU
0OI1lIeHUsI, SICHO, TOYHO, T'PAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUSI B YCTHBIX WU
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO X0y PelIeHUs 3a]ja4l, KOMMEHTUPOBATh
MOJTyYEHHBIN Pe3ybTaT;

B X0J1e 00CYK/IeHHUs 33/1aBaTh BOIPOCHI MO CYIIECTBY O0CYKAAaeMON TEMBbI, POOIEMBI,
pelaeMoii 3a1a4m, BHICKa3bIBaTh UCH, HAIICJICHHBIE HA TIOUCK PEIICHHUS, COIIOCTABIIATh
CBOM CYXKJICHUS C CYXJICHHUSIMH IPYTHX YYACTHUKOB JHajora, 0OHapy>KMBaTh pa3inyiue
U CXOJICTBO TO3WIMNA, B KOPPEKTHOH ¢opme (GopMyIupoBaTh pa3HOTIACHs, CBOU
BO3PaKEHUS,

MPEACTABISATh PE3YJbTATHl PEIICHUS 3a]1auH, YKCIIEPUMEHTA, UCCIIEI0BAHMS, TIPOEKTA,
CaMOCTOSITENIbHO BbIOMpATh (hopMaT BBICTYIUICHUS C YYETOM 3aJad MPE3CHTAlUHU U
O0COOCHHOCTEH ayAUTOpHH;

MOHUMATh M UCIIOJIF30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBUIYaTbHOU PabOTHI IPU
pelieHnr y4eOHbIX MaTeMaTHUYeCKUX 3a71ay;

MIPUHUMATBH 11€JIb COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacrpeesITh BUABI paboT, TOrOBapUBaThCs, 00CYKIaTh MPOIIECC U pe3yabTaT
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBLIX (hopmax paboTsl (00CykneHusi, 0OMEH MHEHUSIMH, MO3TOBBIE
ITYPMBI U APYTHE), BHITIOJIHATH CBOIO YaCTh Pa0OTHI M KOOPJIUHUPOBATH CBOU JCHCTBUS
C IPyTUMU YJIeHAMU KOMaHJbI, OIIEHUBATh KA4€CTBO CBOETO BKJIa/ia B OOIIHI MPOTYKT
M0 KpUTepHsiM, CHOPMYITHPOBAHHBIM YYACTHHKAMU B3aUMOICHCTBHS.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadu (WIM €ro 4YacTh),
BbIOMpaTh CHOCOO pelleHuss C Y4ETOM HUMEIOUIMXCS pPECypCcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUaHThl pPEeIICHUN C Y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

BJIJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ysbTaTta perieHus
MaTeMaTH4YeCKOM 3a71auM;



® TIpenBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3a/1a4d, BHOCUTH
KOPPEKTHUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWAECHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE Pe3yJIbTaTa AESATEILHOCTH MOCTABICHHOW IIETH U YCIOBHUSM,
OOBSICHATH MPUYMHBI TOCTUIKECHUS UM HETOCTUKECHHUS 1I€ITH, HAXOJUTh OLIHOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJjacce OOydarOUIMiics MONYYHUT CIEIYIONUE TMPEIMETHBIE
pE3yJIbTaThI:

Yucia ¥ BLIYMCICHHUA

BeImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paLMOHATIBbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMsI YMCIOBBIX BBIPAKEHHH, NPUMEHSATH Pa3HOOOpa3Hble CHOCOOBI U
OpuéMbl  BBIYUCICHHUS 3HAYCHMH JPOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
JIECSITUYHBIE IpOOH.

[lepexonuTh OT 0AHOM (HhOPMBI 3amMCH YUCeN K JIpYyroi (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYK) B JECATHYHYIO, B UYAaCTHOCTHM B OECKOHEUYHYIO
JECATHYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisTh yucna.

BBINONHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YMCIIOBBIX
BBIPAXEHUI. BBINOIHATE AEHCTBHS CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHbIX YHCEI.

Pemath mpakTHKO-OPHMEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJMYMH,
IIPONOPLUOHAIBHOCTBIO BEIMUMH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YJIBTAThl PEIICHUs 3aAa4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PacCMaTpUBAEMbIX OOBEKTOB.

Auaredpanyeckune BbIPaKeHHUs

Hcnonp30BaTh anredOpanyecKkyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHMS yueOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OyKBEHHBIX BBIPDAKEHHH MPU 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

BoinonHsaTe npeobpa3oBaHus LEI0I0 BBIPAXEHUSI B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINONMHATE YMHOKEHHE OJHOYJIEHa Ha MHOTOWIEH W MHOrOuYJleHa Ha MHOTOWIEH,
OPUMEHATH (HOPMYJITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKHM OOIero MHOXKHUTENs, TPYNIHUPOBKU ClaraéMblX, IpUMEHEHUs (POpMys COKpaI€HHOTO
YMHOXEHHUS.

[TpumensaTs mnpeoOpazoBaHMsl MHOTOWICHOB JUIS pPELICHWs pa3iMyHBbIX 33734 U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATILHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypaJIbHBIMH MOKa3aTeNlsIMu JJis IpeoOpa3oBaHus
BBIPAKCHUIA.

YpaBHeHUsS M HEPABEHCTBA



Pemats nuHelHbIE ypaBHEHHUsI C OJHON MEPEMEHHOM, MPUMEHsIS MpaBuia Mmepexoaa oT
UCXOJHOIO0 ypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, SBJISETCS U YUCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduueckre METObI IPU PEIICHUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath mpUMepHI Map YKCeN, SABISIOUIUXCS PEIIeHUEM JTHHEHHOr0 ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

CtpouTh B KOOpPAMHATHON IIJIOCKOCTH TpauK JUHEWHOTO YypaBHEHHUS C JABYMS
MEePEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cucrtembl OBYX JIMHEMHBIX YpaBHEHMH C JABYMsSI NEPEMEHHBIMH, B TOM YHUCIE
rpadu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWM IO
YCIIOBHIO 3a/1auyd, WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJayd IOJyYECHHBIN
pe3ynbTar.

DOyHKUUHA

N300paxarb Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEpBAJIbl, 3allMCHIBATh YHUCJIOBBIE MPOMEXKYTKH Ha
anreOpanvdeckoMm s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHbIX GyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOpPOCTb, BpEMsl, PacCTOSIHUE, 1I€Ha, KOJMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTb, BpEMS,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod MpejcTaBiIeHUs M aHAIW3a MHPOPMALMHU, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMAIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydeHuss B 8 kJiacce OOydarOmMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yJIbTaThI:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJIWHATHOM IPSIMOIA.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH PeoOpa30oBaHus BhIpaKEHHH,
coJieprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TOMOIIBI0 JIECATUYHBIX IpoOed u
crene”el uncina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM IIOKa3aTelieM, BBIIOJHATh MpeoOpazoBaHUs
BBIPAXEHHI, COIEPIKALUX CTENEHH C LI€JIbIM MTOKa3aTeIeM.

BBIMONHATE TOXJIECTBEHHBIE NMPEOOpPa30BaHMs PALMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOYJICHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH Ha MHOKUTEIH.

[TpumeHsTh peoOpa3oBaHUsI BEIPAKEHUH JIJIsl pEIIeHUs Pa3IMUHbIX 337a4 U3 MaTeMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIIbHON IIPAKTUKH.

YpaBHeHHUS M HEpaBEHCTBA



PemaTe nuHelHbIe, KBaAPATHBIC YPABHEHUS U PALIMOHAIBHBIE YPABHEHMS, CBOJAIINECA K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBOIUTE MPOCTEUIINE UCCIIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM UHUCIE C
IpUMEHEHHEM IpaduuecKiX NpeCTaBlIeHnH (YCTaHABIUBATh, UIMEET JIM yPaBHEHUE UITU CHUCTEMA
YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIbKO, U Tpoyee).

[lepexoauth OT ciOBEeCHOW (QOPMYIMPOBKM 3ahayl K e€ aireOpanyecKod MOAETH C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YypaBHEHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yl IIOJIyY€HHBIN PE3YJIbTAT.

[IpuMeHATh CBOKCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIaTh JUHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpadUYEcKyl0 HILTIOCTPAILIUIO
MHO’KECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[TonnMath U UCTIONB30BATh (DYHKIIMOHATLHBIE IOHATUS U SI3bIK (TEPMHUHBI, CHMBOJIMYECKUE
0003HaYCHMSI ), ONIPEICIISATh 3HAYCHHE (PYHKIIMH 110 3HAYCHUIO apryMEHTa, ONPEACIIsATh CBOHCTBA
dyHKIMH 110 e€ rpaduKy.

Ctpouts rpaduku 3JeMEHTapHBIX PYHKIMHA BHJIA:

y = kix, y = x2, y = x3y = |X|, y = VX, OnucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduxky.

K xonimy oOydenuss B 9 kJjacce OOydYarOMMICS MOJYYUT CIEAYIOIIHAE TMPEIMETHBIE
pe3yJIbTaThl:

Yucsia ¥ BLIYUCICHUSA

CpaBHMBATh U yNOPSAOYMBATh PALIMOHATIBHBIE U UPPALIMOHAIIbHBIE YHCIIA.

Bemonaare apudmMernueckue ASUCTBUS C pallMOHAIBHBIMU YHCIAMHU, COYETasi YCTHBIC U
MUCbMEHHBIE TPUEMBI, BBHITIOJIHATH BBIYUCIEHUS C UPPAL[MOHATBHBIMU YHCIAMH.

HaxonuTh 3HaueHus cTeNeHen ¢ IeNbIMU M0Ka3aTeIsIMU U KOPHEH, BHIUUCIIATH 3HAUEHUS
YHCIJIOBBIX BBIPAKEHUH.

OKpyrisiTh JEWCTBUTEIBHBIE YHCIIA, BBINOIHATH NPUKUAKY pE3YJIbTaTa BBIYHCICHMM,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHusI U HepaBEeHCTBA

Pemats InHelHbIE U KBaJpaTHBIE YPABHEHMSI, YPABHEHMS, CBOJAIIMECS K HUM, IPOCTEMILINE
JpOoOHO-pallOHANIbHBIE YPaBHEHUS.

Pemath cuctembl IBYX JMHEWHBIX YpaBHEHHH € JIByMsI IEPEMEHHBIMU U CHUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISETCS JIUHEUHBIM.

Pemrate TekcToBble 3ajauM  anreOpanyeckKMM CHOCOOOM C TOMOIIbIO COCTaBJICHUS
YPaBHEHHUS UJIM CUCTEMBI IBYX YPABHEHUH C IByMS IIEPEMEHHBIMHU.

[IpoBONTH MpOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
pUMEHEHHEM TpaduiecKiX IpeCTaBIeHU (YCTaHABINBATh, UIMEET JIM YpaBHEHUE UM CHUCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemrate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHblE HEPABEHCTBA, M300pa)kaTb peELICHHE
HEPAaBEHCTB Ha YMCJIOBOW MPSIMOM, 3allMCHIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemats cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIIUE KBAApAaTHOE
HEpaBEHCTBO, M300pakaTh peIlleHHE CHUCTEMbl HEPAaBEHCTB Ha YHMCIOBOH IMPsIMOM, 3alUCHIBATh
pEIIEeHNE C TIOMOIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PELICHUH Pa3IMYHBIX 3ajad.

DOyHKIUHA



Pacrio3snaBath yHKINM N3ydeHHBIX BHIOB. [I0Ka3bIBaTh CXEMAaTHUECKH PACIOIOKEHUE Ha
KOOPJMHATHOM TIOCKOCTH TpadukoB Gpynkumid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X,y = ||, B 3aBHCHMOCTH OT 3HAUYCHHI1 KOIQDUIHEHTOB, ONMUCHBATE CBOACTBA

G YHKIIHA.

Ctpouts u M300paXkaTh CXeMaTH4YeCKU TpadUKH KBAaAPATUYHBIX (YHKLHUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA 1O UX TpaduKam.

Pacnio3naBate KBagpaTH4HYIO (GYHKIHUIO 110 (hOpMYJIe, IPUBOJUTH MPUMEPHI KBaPATUIHBIX
GYHKIMI U3 peaabHOM KU3HU, GU3UKH, TEOMETPHUH.

YucioBble MOCI€10BATETLHOCTH U IPOTPeCCHH

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MIPOTPECCUU MPU PasHBIX CIIOCOOax
3aJjaHus.

BBIMONMHATE BBIYMCICHHS C WCIOJIB30BaHUEM (GOpPMYN N-TO 4ieHa apupMETHYeCKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IEPBBIX N YJICHOB.

N3006pakaTh WiIEHHI MOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPIMHATHOM IIIOCKOCTH.

Pemate 3amaum, cBA3aHHBIE C YHCIOBBIMH MTOCIIEIOBATEIBHOCTSIMU, B TOM YHCIIE 3a/1a41 U3
peanbHOM )KU3HU (C HCIIOIB30BaHUEM KaJIbKYIATOPA, IU(POBBIX TEXHOIOTUR).

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
N HanmenoBann KoauvecTBo yacoB JJIeKTPOHHbIE
" e pa3ueioB (uudpoBbIe)
n/ Bcer  KonTpoabH IIpakTHyeck
TeM o0pa3oBaTe/bHbIC
n 0 ble paboThI ue padoTbl
NPorpamMmbl pecypchl
;{S;Ea: - bubmuorexa [JOK
1 CACHIA. 25 1 https://m.edsoo.ru/7f415
PanmonanbHbie
b90
qucia
ArreBoanieck bubmuorexa [JOK
2 coparriee 27 1 https://m.edso0.ru/7f415
1€ BBIPAKEHUS
b90
VD aBHEHHA 1 bu6mmorexa [IOK
3 P 20 1 https://m.edso0.ru/7f415
HEpPaBEHCTBA
b90
Koopannats! u bubnuorexa [JOK
4 rpaduKH. 24 1 https://m.edsoo0.ru/7f415
OyHKIUN b90
MoBToperie I bubmuorexa [JOK
5 P 6 1 https://m.edso0.ru/7f415
00001IeHNe
b90
OBIIEE
KOJIMYECTBO 102 > 0
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YACOB I10

[MPOT'PAMME
8 KUIACC
N HanmenoBann KoJsmuecTBo yacoB DJIeKTPOHHbIE
© e pa3ieyoB H (undpoBbIe)
n/ Bcer  KonTpoabH IIpakTHYeck
TeM o0pa3oBaTe/ibHbIE
I 0 ble padoThbI ue padoThbl
NpOrpamMmbl pecypchl
4
chacl He bu6mmoreka [IOK
BBIYHCIICHUS.
1 i 15 https://m.edsoo.ru/7f417
KBagparusie
af8
KOPHH
Yucna u
BBIUHCIICHHSI. bu6mmoreka [IOK
2 Crenens ¢ 7 https://m.edsoo.ru/7f417
LIEJIBIM af8
MOoKa3aTeaemM
A:re6p;H:eCK bu6mmoreka [IOK
M€ BBIPAKCHHUS.
3 P N 5 1 https://m.edsoo.ru/7f417
KBanpatublii
i afg
TPEXWICH
A
;re6p;u/1:em< bubmuorexa [JOK
M€ BBIPAKCHHUS.
4 P 15 1 https://m.edsoo.ru/7f417
Anrebpanyeck
afg
ast ApoOb
Z:a;;eHHCT;:I bubmuorexa [JOK
5 P ’ 15 1 https://m.edsoo.ru/7f417
KBagparusle
afg8
ypaBHEHUS
zf a;;;l{clii;d bubnmoreka [JOK
6 P ' 13 https://m.edsoo.ru/7f417
Cucremsl
. af8
ypaBHEHUM
YpaBHeHuUs U bubnmoreka [JOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f417
HepaBencraa af8
OyHKIUN. bubnnorexka [JOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417
[TOHSTHS af8



https://m.edsoo.ru/7f417af8
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DyHKIUH. bu6mmoreka [IOK
9 Yucnossle 9 https://m.edsoo.ru/7f417
byHKIHN af8
MosTopere 1 bubmuoreka [JOK
10 6 2 https://m.edsoo.ru/7f417
0000mIeHNEe
afg8
OBIIEE
KOJIMYECTBO
YACOB IIO 102 6 0
I[MTPOT'PAMME
9 KJIACC
N HamMenonanme KosmuecTBo yacos JJIeKTPOHHbIE
(uudpossbie)
n/  pa3ieiaoB H TeM Bcer  Kourpoabn IIpakTHyeck
111 nmporpaMmabl 0 bI¢ paﬁoTbI ue paﬁoTbl 06pa30BaTeJIbele
pecypchl
Huena n bubmuorexa [JOK
1 BPIHCICHITL 9 https://m.edsoo.ru/7f41
JlericTBUTENbHBIC 9d08
yucia
YpaBHeHUS U
HEPaBEHCTBA. bubnuoreka [IOK
2 YpaBHeHUS ¢ 14 1 https://m.edsoo.ru/7f41
OIHOMH 9d08
MepEMEHHOMN
¥ papHeHi i bubmuorexa [JOK
3 g;iizzﬁma’ 14 1 https://m.edsoo.ru/7f41
y 9d08
ypaBHEHUN
YpaBHeHus u bubnmnoreka [JOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f41
Hepasenctpa 9d08
bu6mmorexa [IOK
5 OyHKIIUN 16 1 https://m.edsoo.ru/7f41
9d08
Yucnossie bu6mmorexa [IOK
6 MOCJIEIOBATEILHO 15 1 https://m.edsoo.ru/7f41
CcTH 9d08
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[ToBTOpEHME,
0000111eHHE,
CHCTEMAaTH3aLHs
3HAHWI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

bu6mmoreka [IOK
18 1 https://m.edsoo.ru/7f41
9d08

102 6 0

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOMN ITPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabrara
1 Yucna v BBIYMCIECHUS
11 BemonHATe, coderas  yCTHbIE M NHCBMEHHBIE  IPUEMBI,
' apu@meTnyeckre AeUCTBUS ¢ pallMOHAIBHBIMU YHUCIAMU
HaxomuTh  3HaueHUs  YMCIOBBIX  BBIPQXKEHWHM,  IPUMEHATH
1.2 pa3HooOpa3Hble CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYSCHUN JPOOHBIX
BBIPAXEHUH, colepKaluX OOBIKHOBEHHBIE U AECATUYHBIE ApOoOU
[Tepexogute oOT omHOM (opMbl 3amucu 4yHMcen K Apyrou
13 (mpeoOpa3oBBIBaTh  JECATHYHYIO  JIpOoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YAacCTHOCTH, B OECKOHEUHYIO
JECSTUYHYIO 1po0Bb)
1.4 CpaBHUMBATh U yNOPSAA0YNBATH PALIMOHAIBHBIE YNCTIA
1.5 OKpyrasTh ynuciia
BbINOMHATE NPUKUIKY U OLEHKY pe3yJjbTaTa BBIYHUCICHHM, OLIEHKY
1.6 3HQYEHUW YUCJIOBBIX BBIPAKECHHWMN. BBINONHATE JEUCTBUA €O
CTEINEHSAMH C HaTyPAJIbHBIMU [TOKA3aTEISIMU



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

HpI/IMeHHTB NPpU3HAKHU [JCIUMOCTHU, Pa3JIOKCHHUC Ha MHOXHUTCIN

L7 HATypaJIbHBIX YUCEIl
Pemare IpakTUKO-OPUEHTHPOBAHHBIE  3alayd, CBSA3AHHBIE C
OTHOLIEHUEM  BEIWYMH,  [PONOPLUUOHAIBHOCTBIO  BEJIMYUH,
1.8 IIPOLEHTAaMH, HHTEPIPETUPOBATh PE3YyNbTAThl PEIICHHA 3anad C
y4E€TOM OTPaHUYECHUH, CBSA3aHHBIX CO CBOMCTBAMHU PACCMATPUBACMBIX
00BEKTOB
2 Anrebpanyeckue BhIpaXKeHUs
21 Vcnonb3oBare anreOpanyeckyr0 TEPMUHOJOTHMI0 U CHMBOJIMKY,
' IIPUMEHSITH €€ B IPOLIECCE OCBOEHUSI yUeOHOr0 MaTepuasa
25 Haxomuts 3HaueHuss OyKBEHHBIX BBIPAKEHUH MpU  3aJaHHBIX
' 3HAYEHUAX [IEPEMEHHBIX
s BeimonHATe mpeoOpazoBaHMs LENOTO BBIPAKEHHS B MHOTOWICH
' IPUBEJCHUEM NMOJAO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINOIHATE YMHOKEHUE OJHOYWIEHA HA MHOTOWIEH M MHOTO4JIEHA Ha
2.4 MHOTOWIEH, NPUMEHATH (OPMYJIBl KBaJpara CyMMBbl M KBajpaTa
pa3HOCTH
OcCylIecTBIATh  pa3OKEHUE MHOTOWIEHOB HA MHOXKUTEIH C
2.5 MOMOIIbIO BEIHECEHHUS 32 CKOOKH OOIIET0 MHOXHUTENS, TPYIIUPOBKU
cJlaraeMbIX, MPUMEHEHUs POPMYJT COKpAIIEHHOTO YMHOXKEHHUS
26 [TpuMeHsTH MpeoOpa3oBaHMsI MHOTOYJICHOB IS pEILIEHUs Pa3TMUHbIX
' 3a/1a4 U3 MaTeMAaTHKH, CMEXXHBIX IIPEAMETOB, U3 PEaJIbHON IPAKTUKH
57 Hcronbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMHU MOKA3ATEISAMU
' JUIs IpeoOpa30BaHuUs BBIPAXKEHUN
3 YpaBHEHUS U HEPAaBEHCTBA
Pemate nuHEHBIE ypaBHEHUs C OJHOM INEPEMEHHOW, NPUMEHSSA
3.1 [IpaBUJjIa MIEPEX0Aa OT UCXOIHOTO YPAaBHEHMS K PAaBHOCUIBHOMY EMY.
[IpoBepsITh, SIBASAETCS JIM YACIO KOPHEM YPABHEHUS
3.9 [IpumensiTb rpaduueckue METOAbl MPH PEHIeHUH JIMHEWHBIX
' YPAaBHEHUHN U UX CUCTEM
33 [Tonbupars mnpuMepsl Hap YHCEN, SBISIONIMXCS  PEILICHUEM

JIMHEMHOT O YpaBHCHHA C IBYMS IIEPEMEHHBIMU




3.4

CTpouTh B KOOPIUHATHON TNIOCKOCTH I'pauK JIMHEHHOTO YpaBHEHUS
C ABYMS MEPEMEHHBIMU; MOJIb3YACH I'paUKOM, TPUBOIUTH IPUMEPHI

peLICHUs ypaBHEHUS

3.5

3.6

4.1

4.2

4.3

Pemate cucrteMbl ByX JIMHEWHBIX ypPaBHEHMH C  JByMs
IIEPEMEHHBIMH, B TOM UYHUCIIE TpaUUecKu

CocraBnATh 1 pemaTh JUHEWHOE YPABHEHHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHUH [0 YCIOBHUIO 33Jaud, UHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJla4M MTOJIyYE€HHBIN pe3yJIbTaT

Koopaunate! u rpadpuku. @yHKIUN

N300pakaTb Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOLIHE
3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJbl, 3alHChIBATh
YHCIIOBbIE IPOMEKYTKH Ha alre0pandeckoM s3bIKe

OTrmedarh B KOOPAMHAaTHOM IUIOCKOCTHM TOYKM IO 3aJaHHBIM

KOOpAuHaTaM

Crtpourts rpaduku TuHeHHBIX QyHKIMNA. CTpouTh rpaduk GyHKINUN Y

= x|

4.4

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI W3BECTHBIC 3aBUCHMOCTH MEXKILY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, DPACCTOSHHUE, LEHY, KOJIMYECTBO,

CTOUMOCTb, IPOU3BOIUTEIIBLHOCTD, BpeMsl, 00BEM pabOThI

4.5

Haxoauts 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMeHTa

4.6

8 KJIACC

[Tonumars rpaduueckuii crnoco0 TMpencTaBiICHUS M aHalIu3a
uHpOpMalLlUY, W3BJIEKATh M HHTEPIPETUPOBaTh HH(GOPMALMIO U3

rpauKOB peaabHBIX MPOILIECCOB U 3aBUCUMOCTEMN

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

1

1.1

Yucna ¥ BEIYUCICHUS

Hcnons30BaTh Ha4dyaJIbHBIC MNpEaACTaBJICHUA 0 MHOKECTBEC
}IeﬁCTBHTeHLHLIX YUCCIT OJId CpaBHCHHA, OKPYTJICHUSA U BBI‘IHCHGHI/IfI,
I/I306pa)KaTB HeﬁCTBHTCHLHLIC quciia TOYKaMHU Ha KOOpHHHaTHOﬁ

PAMO




1.2

1.3

[TpuMeHATH TOHATHE AapU(PMETHYECKOTO KBaJIpaTHOTO KOPHS,
HaXOJUTh KBaJpaTHbIE KOPHM, MCIOJIB3Ysl NPU HEOOXOIUMOCTH
KaJIBKYJISATOD, BBIITOJIHATh npeoOpa3oBaHus BBIPAKECHU,

COACPpKAMNX KBaAPATHBIC KOPHH, UCIIOJIb3Ys CBOMCTBaA KOpHCﬁ

Hcnonp30BaTh 3amucyd OOJBIIMX M MaJbIX YHCET C IIOMOIIIBIO

JECATUYHBIX Opo0eii u cTenenel yrcina 10

AnrebpanuecKue BHIPAKCHHS

2.1

HpI/IMCHHTB INOHATHUC CTCIICHHU C ILCIBIM II0Ka3aTcCJICM, BBIIIOJIHATH
HpeO6pa3OBaHI/I$I BBIan(eHHﬁ, coacpxKamunx CTCIICHU C LEJIbIM

IIOKa3aTcjiceMm

2.2

2.3

2.4

BBINONHATE  TOXKAECTBEHHbIE NpPeoOpa3oBaHUs  palMOHAJIbHBIX
BBIPQ)KCHUH Ha OCHOBE IPaBHJ JICHCTBUH HaJ MHOTOWICHAMH WU
anreOpanyecKuMH Jpo0sMu

PackiiaipiBaTh KBaAPATHBIH TPEXUWICH HA MHOKHTEIH

[TpumeHsTh peoOpa3oBaHUsl BHIPAKEHUHN TSI PEIICHHs Pa3TuYHbBIX

3aaa4 U3 MaTCMaTuKn, CMCXKHBIX IMPEAMCTOB, U3 peanLHoﬁ IMPAKTHUKHU

YpaBHEHMS U HEPABEHCTBA

3.1

Pemate JsMHEVHBIE, KBaJpaTHbIE YpPAaBHEHUS M palUOHAIbHBIC
YpaBHEHUs, CBOASAILIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C AByMS

MNEPEMCHHBIMU

3.2

3.3

3.4

[IpoBOANTE TPOCTEHIINE MCCIECIOBAHNUS YPAaBHEHUHM M CHUCTEM
yYpaBHEHMH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
IpeJcTaBlIeHUH (yCTaHaBIUBATh, UMEET JI YPaBHEHHE WM CHCTEMA

ypaBHeHPII’I peuieHus, €CJin UMECT, TO CKOJILKO, U npoqee)

[lepexomuTh OT cioBecHOW (OPMYTUPOBKH 3amaunl K €€
anredpandeckoil MOAENr C TIOMOIIBIO COCTABJICHHS YPaBHEHHS N
CHCTEMBbI ypaBHeHHﬁ, HUHTCPpHOPECTUPOBATL B COOTBETCTBUHU C

KOHTCKCTOM 3aJa4Hn HOJ'Iy‘ICHHBIﬁ pPE3ybTaT

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPAaBEHCTB [UI CPABHEHUS,
OILICHKH, peIIaTh JIMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHON U MX
CHCTEMBI, J1aBaTh rpa)uuecKyro HILUTIOCTPALIUIO MHOKECTBA PeIlIeHHH

HCPAaBCHCTBA, CUCTEMbI HCPABCHCTB

OyHKIU




[TornMaTh W UCHONB30BaTh (DYHKIMOHAIBHBIE TIOHATHS H SI3BIK
11 (TepMHUHBI, CUMBOJHMYECKHE O003HAYECHHMsI), OIpPENEIsITh 3HAUCHUE
(GYHKIUY 110 3HAYEHUIO apryMEHTa, ONPEIeNSTh CBOMCTBA (DYHKIIUU
1o e€ rpaduky
Ctpouts rpaduku 3JeMeHTapHBIX PYHKIHUHI BHJIA:
y=k/x
y
4.2 _
k/x
, Y =X?, ¥y = X3, Yy = [X|, OMUCHIBATh CBOWCTBA YHCIOBOW (PYHKIUU 1O €€
rpaduxy
9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsSIEeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabrara
1 Yucna v BBIYUCIICHUS
CpaBHUBATh W YNOPSJOYMBATH PAMOHATIBHBIE U HPPAIlMOHAIBHBIC
11
qucna
BrmonHsaTe apudmeTHueckue NeHCTBUS ¢ palliOHATLHBIMU YHUCIaMH,
1.2 codeTrasi yCTHbIE M TUCbMEHHBIE PUEMBI, BBITIOJHITH BHIYUCIICHHS C
HUPPALMOHATIEHBIMU YU CJIAMU
3 HaxonuTe 3HaueHUsl cTeNeHer C LEeNbIMU MOKa3aTeas MU U KOPHEH,
1.
BBIYHCIISATH 3HAYEHUS YUCIIOBBIX BBIPAKEHUN
OKpyrnarb  JACHCTBUTENbHBIE  YHUCIA, BBINOJIHATH  HPUKUIKY
14
pe3ynbTaTa BEIUMCIECHUN, OIICHKY YHMCIOBBIX BRIPAKCHHI
2 YpaBHEHUS 1 HEpABEHCTBA
’1 Pemate nuHEiHBIE W KBaJApaTHbIE YpaBHEHUs, YpaBHEHUS,
CBOJISIIIIMECS K HUM, TTPOCTEHIIHE IPOOHO-pAllMOHAILHEIE YPaBHEHUS




2.2

2.3

2.4

Pemats cucTeMsl IByX JTUHEHHBIX YPAaBHEHUMN C JBYMS IEPEMEHHBIMU
Y CUCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJJHO YPAaBHEHHE HE ABJIACTCS

JIMHEHHBIM

Pemrate TekcTOBEIC 3aJa4du anre6pa1/1qec1<I/IM CIocodoMm ¢ IIOMOIIIBIO
COCTaBJICHHUA YpPaBHCHHUA WM CHUCTEMBI JBYX ypaBHeHPII;'I C ABYyMA

MNEPpCMCHHBIMU

[IpoBoauTh TpOCTEUIINE WCCIECIOBAHUSA YPAaBHEHUN U CUCTEM
ypaBHEHUH, B TOM 4YHCI€ C MPUMEHEHHEM TIpapuiecKux
IpeJICTaBICHUN (HalpuUMep, YCTaHABIIMBATh, UMEET JIM YpaBHEHUE

WIM CUCTEMA YPAaBHEHUM pPEIlIEHUs, €CIIU UMEET, TO CKOJIbKO)

2.5

Pemarsn JIMHEHHBIE HCPaBCHCTBA, KBaApPAaTHLBIC HCPaBCHCTBA,
n300pakaTh PeIICHHE HEPABEHCTB HA YMCIOBOM MPSIMO, 3aITMChIBAThH

pEeUICHUC C ITIOMOIIbIO CUMBOJIOB

2.6

2.7

Penrate cucreMbl JIMHEHMHEBIX HCPaBCHCTB, CUCTCMbLI HCPABCHCTB,
BKJIFOUAIOIIME KBaJPAaTHOC HEPABCHCTBO, M300paXkaTh peEIICHHE
CHCTEMBbI HEPABCHCTB Ha YHMCIIOBOHM MPSMO#i, 3aIIMChIBATH PEIICHHUE C

INOMOIIbIO CHMMBOJIOB

Hcnons30BaTh HCPAaBCHCTBA MPHU PCHICHUHU PA3JIMIHBIX 3a1a4

OyHKIU

3.1

3.2

3.3

Pacnio3HaBaTth  (QyHKIMHM  W3ydyeHHBIX  BHJIOB. [loka3bIBaTh
CXEMaTHUYECKH PACHOJOXKEHHEe Ha KOOPAWHATHON  TUIOCKOCTH
rpapukoB QyHkimid Buma: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03(p(PUIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKIMH

[Toka3bpiBaTh CXEMaTHYECKH pAacIOJIOKEHHE Ha KOOPIWHATHOM
IUIOCKOCTH TpadukoB GyHKUMN Buaga Y = VX, Y = |X| U ONUCHIBAThH

CBOICTBa PYyHKIMIA

CTpOI/ITB )51 I/I306pa)KaTB CXCMAaTU4YCCKU T pa(bmcn KBaApPaTUYHBIX

(GyHKLIUH, OMMCHIBaTH CBOMCTBA KBAaAPAaTHYHBIX (DYHKIMH Mo X

rpaduxkam




Pacrnio3HaBaTh KBaJIpaTH4HyIO (DYHKIHIO MO (opMyIe, NMPUBOIUTH

3.4 MpUMEPBl KBaJIPAaTUYHBIX (YHKIHUA U3 PEAIbHOW >KU3HU, (U3HKH,
reoMeTpuun
4 ApudmeTrnueckasi U reOMETpUUYECKasi IPOrpeccuu
i1 Pacrnio3HaBaTh apu(METHUECKYI0 U T€OMETPUYECKYIO MPOTPECCHH
' IIPH Pa3HbIX CIIOCO0AX 3aaHwMs
BBINONHATE BBIYMCICHUS C UCMOJIBb30BaHHMEM (opMyn N-TO wiieHa
4.2 apu(METHUECKON U TEOMETPUIECKOM MPOTPECCHid, CyMMBbI IIEPBBIX N
YJIEHOB
43 N300pakaTh ~ WIEHBl  TIOCJIEOBAaTEIILHOCTH  TOYKAMH  Ha
' KOOPJMHATHOM TUIOCKOCTH
Pemrats 3a1a4n, CBSI3aHHBIE C YUCIOBBIMU TIOCIIEIOBATEIBHOCTSMU, B
4.4 TOM 4YHCJI€ 33Jauyd U3 peaIbHOM XKHU3HU (C HCIOIb30BAaHUEM

KaJbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIN)

IMTPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna u BIYUCTICHUS
Jlpobu OOBIKHOBEHHBIE U AECSITUYHBIE, NEPEX0/ OT OJHON (OPMBI 3alucu
1.1 npoGeit k npyroi. IloHATHE palMOHAIBHOTO 4YMCIA, 3alKCh, CPaBHEHUE,
YHOPSAAOYMBAHUE PALIMOHAIBHBIX YHCET
19 Apudmernueckue NeHCTBUS ¢ pallMOHATLHBIMU YnciIaMy. Pemienue 3anayd u3
' peanbHON MPAaKTUKU Ha YacTH, Ha IpoOH
13 CreneHb C HaTypajJbHBIM IIOKa3aTelIeM: OMNpeeNieHHe, MpeoOpa3oBaHHe
' BBIpQ)KEHUI Ha OCHOBE ONpPE/IEICHNUS, 3aIMCh OOIBIINX YHCEIl




[IporieHTsI, 3aMuch MPOLIEHTOB B BUAE IPOOH M IPOOU B BHJIE MPOIEHTOB.

L4 Tpu ocHOBHBIE 3a1a4n HA IPOLICHTBI, pEIlICHHUE 3a7a4 U3 pealbHON PaKTUKH
15 [IpuMeHeHMe TPU3HAKOB [JEIMMOCTH, pPAa3JIOKEHHE Ha MHOMKUTEIN
' HaTypaJIbHBIX YUCEI
16 PeanbHpie  3aBHCMMOCTH, B TOM 4YHCIe TpsMas U oOparHas
' IPONOPLIMOHAILHOCTH
2 Anrebpanyeckue BoIpaKEHUS
21 IlepemeHHbIe, UNCIOBOE 3HAUEHUE BBIPAKEHUS C IepeMeHHOM. JlonmycTumble
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBneHre 3aBUCUMOCTH MEXJy BeEIMYMHAMU B BUAE (OPMYIIbI.
' Beruncnenus o hopmyinam
s [IpeoOpa3oBanne OYKBEHHBIX BBIPAXCHHUH, TOXKACCTBEHHO paBHBIC
' BBIP)KEHUS
2.4 CBoiicTBa CTENEHN ¢ HaTypalbHBIM [T0OKa3aTeleM
T OnHounensl 1 MHOrowiIeHsl. CreneHb MHOrowieHa. CiiojkeHue, BBIYUTaHue,
' YMHOXEHHE MHOTOWJIEHOB
@opMysbl  COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl U KBajapar
2.6 pazHoctu. dopmyna pa3HOCTH KBaapaToB. Pa3noxeHne MHOTOWIEHOB Ha
MHOXKHUTETN
3 YpaBHeHMS
31 VYpaBHeHHe, KOpPEHb YpaBHEHMs, IpaBHUja NpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCUJIBHOCTh YPaBHEHH
3.2 JIuHeitHOe ypaBHEHHE C OJIHOW TMEPEMEHHOM, YUCIO KOPHEW JIMHEWMHOTO
' YPaBHEHUS, PELIEHUE JIMHENHBIX YPABHEHUN
33 CocraBieHne ypaBHEHUH 10 yCIOBHIO 3a7jaui. Perienne TEKCTOBBIX 3a7a4 ¢
' ITOMOIIBIO YPABHEHMI
3.4 JIuneiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema JOByX JMHEHHBIX YpPAaBHEHUH C JBYMs NepeMEHHbIMU. PemienHue
35 CUCTEM ypaBHEHUH cIOCOOOM MOACTaHOBKU. [IpuMeps! perieHns TeKCTOBBIX
3a/1a4 ¢ IOMOUIbIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpadpuku. @yHKuuu
4.1 KoopaunaTa Touku Ha npsiMoit
42 Uucnossle IpOMEXKYTKH. PaccTosiHue MKy ABYMS TOUKaMU KOOPAUHATHOU

NpSAMOit




13 [IpsimoyronbHas cucrtema koopauHat, ocu OX u Oy. AGcuucca U opauHaTa
' TOYKH Ha KOOPJAMHATHOH INIOCKOCTH
w ITpumeps! rpadukoB, 3agaHHbIX GopMmynamu. UreHne rpaukoB pealbHbIX
' 3aBUCHUMOCTEN
4.5 [onsarue Gpynkuun. I'papux ¢pynkuuu. CrorcTBa QyHKIHIA
4.6 JIuneiinas pynxuus, e€ rpaduk. I'padux Gyrkmnmm y = [x|
47 I'paduueckoe pemieHHEe JTUHEWHBIX YpPaBHEHUH M CHUCTEM JIMHEWHBIX
' YPaBHEHUN
8 KVIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucna 1 BBIYUCICHUS
11 KBangparueiii xopeHp u3 uncna. [loHsATHE 00 HMPpPAMOHAIBHOM YHCIIE.
' JlecaTuuHble TPUOJINKEHUS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apumeTHyecKUX KBaJApPATHBIX KOPHEH U MX IMpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIpAYKEHU I u BBIUYHCIICHUSIM.
JleicTBUTENbHBIE YUCTIA
1.3 Cremnens c 1e7bIM TIOKa3artesieM u e€ cBoiicTBa. CTaHmapTHas 3alKuCh YUCiia
2 Anrebpanyeckue BbIpaXXEHUS
21 KBagpatuelii  TpEXuieH, pa3jIoKEHUE KBAJAPAaTHOTO TPEXWIEHA Ha
' MHOXKHTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredbpanyeckoi 1poou
2.3 CrnoxeHue, BBlYUTaHUE, YMHOXKEHHE, JIeJIeHNE alnredpandeckux JIpooei
24 ParnmonanbHble BEIpaXXEHUS U UX MTpeoOpa3oBaHue
3 YpaBHEHUS 1 HEPAaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMyna KOpHEHl KBaJpaTHOIO YypaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHNH, CBOAAIIUXCS K JIMHEHHBIM U KBaJPATHBIM
3.3 [Ipocreiimue ApoOHO-pallMOHATIbHbBIE YPAaBHEHUS
I'paduueckas uHTEpHIpeTaUs YPaBHEHUH € ABYMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHHM C IBYMsI IepeMeHHbIMU. [Ipumeps! perenus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU




3.5 Pemenne TeKCTOBBIX 33729 anreOpandeckuM crmocodoom
3.6 YucaoBble HEPABEHCTBA U MX CBOWCTBA
3.7 HepaseHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOU MEPEMEHHON
4 OyHKIUH
i1 [Tonstne Qynkuuu. OOIACTH ONpeAeNeHUs] W MHOXECTBO 3HAYCHH
' ¢ynkuuu. CrocoOsl 3aanus QyHKIUN
4.2 I'padux ¢pynkumu. Urenue cBoitcTB HyHKIMH 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIONINX PEATbHBIE TPOIECCHI
W @OYHKIMM, ONUCHIBAIOUIME MPSAMYI0 U OOpaTHYyI0 HpPONOPLUOHAIIbHBIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHkuum y =x2,y = x3
4.6 Oynkun y = X, Yy = |x|
4.7 I'paduueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHHUN
9 KUIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUSA
1 Yucna v BIYMCIECHUS
11 ParonanbsHble 4ncna, MppalyoHaIbHbIE YMCIA, KOHEYHbIE M OECKOHEUHbIE
' JeCATHYHbBIE JPOOH
MHOXECTBO  JNEHCTBUTENBHBIX  4YMCEN, JCWCTBUTENIbBHBIE YHCIA  Kak
1 OeCcKOHEUHbIe JecATHYHBIe ApoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
' MEXK]ly MHOKECTBOM JEHWCTBUTEIBHBIX YHUCE W KOOPJIMHATHOW MPSMOM.
CpaBHEHHE NEVCTBUTENBHBIX YHUCEI
1.3 Apudmerndeckue A1eMUCTBUS C ACHCTBUTEILHBIMH YHCIIAMA




Wzmepenus, npubamkeHus, oueHKU. PazMepsl 00beKTOB OKPYKAIOILIET0 MUPA,

JUIMTETILHOCTh MPOLECCOB B OKpyXkatouiem mupe. [IpubnmxénHoe 3HaueHHe

L4 BEJIMYHMHBI, TOUHOCTH NpuoIIkenus. Okpyrinenue yucen. [Ipukuaka u oueHka
pe3yJbTaTOB BHIYUCICHUIN

2 VYpaBHEHMs U HEpPAaBEHCTBA

2.1 VYpaBHEHUs ¢ OAHOU ITEpEMEHHON

2.2 JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJIAIIUXCS K TUHEUHBIM

2.3 KBanpaTtHoe ypaBHeHue. Pernienne ypaBHeHUH, CBOIAIMXCS K KBaJAPaTHBIM

24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelieHUs YypaBHEHUH TpPETbe U
' 4yeTBEPTOM cTerneHel pa3IoKeHUeM Ha MHOXKHUTEIH

2.5 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUH

2.6 Cucremsl ypaBHeHUH

2.7 YpaBHeHHe ¢ ABYMS NIEPEMEHHBIMH U €ro rpaduk

2.8 Pemenue cuctem AByX JUHEHHBIX YpaBHEHUH ¢ ABYMS MEepEMEHHBIMU

29 Pemenne cucrem IByX ypaBHEHHMH, OJTHO M3 KOTOPBIX JIUHEHHOE, a IPyroe —
' BTOPOU CTEIEHU

2.10 I'paduueckast UHTEpIIpETALMs CUCTEMbI YPaBHEHHH € IBYMsI TIEpeMEHHBIMU

211 Permenue TekCTOBBIX 3ajau anredpandeckuM crocoooM

212 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 Perenue nuHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHON

2.14 Pemenue cucreM JTMHENHBIX HEPABEHCTB C OJHOU MTEPEMEHHON

2.15 KBanpaTtHbie HEpaBeHCTBa

216 I'paduueckass mHTEpHIpETaNsi HEPABEHCTB M CHUCTEM HEPABEHCTB C ABYMS
' HepeMEHHbIMU
3 OyHKIIH

31 Ksanparuunas ¢ynkuusa, e€ rpadpuk u cpoiictBa. [lapabona, KoOpauHATHI
' BEPIINHBI TapaboIIbl, OCh CHMMETPUH TTapadoIIbI

3.2 I'padukn Gyukmii y=Kx, y=kx+b u ux coiicrsa

3.3 I'paduku Gynkiuit y=k/x, y = x® 1 ux cpoiictsa

3.4 I'paduku GyHKIUi , ¥ UX CBOMCTBA
4 YucnoBele NOCIEI0BATEIBHOCTH

41 Omnpenenenue u cnocoObl 3aJJaHUS YMCIOBBIX MOCIEI0BATENbHOCTEH. 3a1aHne

MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioi U hopmystoit N-ro uieHa




43 Apudmernueckass mnporpeccus. PopMmynbl N-ro WieHa apuMeTHUEcKOu
' MIPOTPECCUH, CYMMBI TIEPBBIX N WICHOB

43 I'eomerpuueckas mnporpeccus. DopMmyasl N-ro WieHa T'€OMETPUUYECKON
' MIPOTPECCUH, CYMMBI TIEPBBIX N WICHOB

44 N300pakeHre WiIEHOB apu(PMETHUECKOM M TEeOMETPUUYECKOW Mporpeccuit
' TOYKaMU Ha KOOPJAMHATHOM MJIOCKOCTHU. JINHEHHBIN 1 SKCIOHEHIIUATIbHBIN pOCT

45 CI10XHBIE TTPOIICHTHI

ITPOBEPAEMBIE HA OI'D 10O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OFPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTaTaM
NpoBepseMoro OCBOCHHUS OCHOBHOI 00pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'O
TpeOOBaHus o0mero odpasosanus Ha ocHoBe PI'OC

YMeHHe oneprupoBaTh IOHATHUSAMH: MHOKECTBO, ITOJMHOXKECTBO,
OIepalyy HaJ MHOXKECTBAMM;, YMEHHUE OIEpUPOBATh IOHATHUIMMU:
rpad, cBa3HBINA Tpad, IepeBo, LUK, NPUMEHITh UX MPU PEUICHUH
3ajja4; yYMEHHE UCIONb30BaTh TIpaHUuecKkoe IpelCTaBlICHHE

MHOXCECTB IJId OIMCAaHUA PCaJIbHBIX IIPOLCCCOB U 5[BJ'I€HI/II71, npu

pCHICHUHU 3a1a4 U3 APYTUX y‘Ie6HBIX npeaAMETOB




YMeHue onepupoBarh NOHATUAMU: ONPEACIICHUE, aKCHOMa, TeopeMa,
JI0Ka3aTelIbCTBO; YMEHUE pPAclo3HaBaTb HWCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPHI U KOHTPIPUMEPBI, CTPOUTH

BbICKA3bIBAHUA U OTPpULAHUSA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUSIMH: HATYPAJIbHOE YUCIO, MPOCTOE U
COCTaBHOE 4YHUCIIO, JEIMMOCTb HATYPaJIbHBIX YHCEN, IPU3HAKU
JEIUMOCTH, LIEJ0€ YUCIO0, MOIYJh Yncia, OObIKHOBEHHAs Ipo0b U
JecsiITU4Has Apo0b, CTAHJAPTHBIN BUJI YMCIIA, pPAlMOHAILHOE YHCIIO,
UppALMOHATIBHOE YMCII0, apu(METHYeCKUl KBaJpaTHBIA KOPEHb;
YMEHHME BBINOJHATH JEHCTBUSL € UUCIAMM, CpPaBHUBAaTh W
YHOPSAIOYMBATh YHUCA, NPEACTABIATh 4YHCIA HAa KOOPAMHATHOM
IPSAMOM, OKPYIVIATh YHMCIA; YMEHHUE JenaTb IPUKHUIKY U OLICHKY

pe3yibTaTra BBIYMCIICHUI

YMeHue onepupoBaTh NOHATUAMHU: CTEIIEHb C LIEJBIM I1I0KA3aTeNeM,
apu(MeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, aredpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENECHH
OOJbIlIe EAVHWIIBI; YMEHHE BBIMIOJNHATH PAcU€Thl 1O (opMyliam,
npeoOpa3oBaHus LENbIX, APOOHO-PALMOHAIBHBIX BBIPAXKCHUN U
BBIPAXKEHUI C KOPHAMHM, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCIE€ C HCHOJIb30BaHUEM (OPMYN Pa3HOCTH KBAJApPaToB H

KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBath MNOHATUSAMU: YHCIOBOE PAaBEHCTBO, YPABHEHHE
C OJHOM TNEpEeMEHHOW, 4YHMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHOI; YMEHHE pellaTh JUHEHHbIE U KBAapAaTHbIE YpPaBHEHUS,
JIpOoOHO-pallMOHATILHBIE YPABHEHUS C OJJHOW MEPEMEHHOH, CUCTEMBbI
JBYX JTMHEMHBIX YpaBHEHUH, INHENHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHble W JIpOOHO-pAallMOHAIbHBIE HEPABEHCTBA C OJHOU
IIEPEMEHHOI, B TOM YHUCJIE IPU PELICHNUH 3a7a4 U3 JPYTUX NIPEAMETOB
U TPaKTUYECKUX 3aJa4y; yMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISI U300paKeHUs pereHHi

yYpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBath NOHATUAME: QYHKIUS, TpaduK GYHKINH, HYJIN
(GyHKLIMH,  TOPOMEXKYTKM  3HAKOMOCTOSHCTBA,  MPOMEXYTKU
BO3pacTaHus, yObIBaHUS, HauOoJblllee W HAaUMEHbIIEEe 3HAUCHUs

byHKuny; yMeHue OIIEpUPOBATH MTOHATUSIMH: npsiMast
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IPONOPIHUOHATILHOCTD, JINHEHHAs PYHKIUS, KBaApaTH4Has (QyHKIHS,
oOpaTHas NPONOPHUOHAIBHOCTh, Napaboia, rumepOoia; yMeHHE
ctpouth rpaduku  GYHKUMH, UCHONB30BaTh Trpaduku I
OIIpEJIeTICHNs] CBOWCTB IIPOIECCOB M 3aBHCHUMOCTEH, JJISI PEIICHHS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEATbHON JKU3HU; yMEHHE

BbIpaXXaTb (bOpMYJ'IaMI/I 3aBUCUMOCTH MCKIY BCIIMUYMHaAMU

YMeHue ~ onepupoBaTb  MOHSTUSAMHU: HI0CJIEI0BATENBHOCTb,
apudMeTHuecKkass M TEOMETpHYecKas IPOrpecCHd; yMEHHe
UCIIOJIb30BaTh CBOMCTBA IOCJIENOBATEIbHOCTEH, (hOPMYJIIBI CYMMBI U
o01Iero wieHa Mpy PeLIeHUH 3a1ad, B TOM 4YUCIE 3a7ad U3 JPyrux

y‘Ie6HLIX npeaIMCTOB U peaHBHOﬁ KHU3HHU

VYMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHUCIE Ha MPOLEHTHI,
JIOJIM U 4YacTW, JIBU)KEHUE, paboTy, LIEHYy TOBapOB U CTOMMOCTH
HOKYIIOK U YCIJIYT, HaJIOTH, 33J]aud U3 00JaCTU YIpaBIeHUs JINYHBIMU
U CEeMEWHbIMH (UHAHCAMH); YMEHHE COCTaBISTH BBIPAKEHHUS,
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI II0 YCJIOBHUIO 3aJayH,
UCCIIEI0BATh IIOJIY4YEHHOE PELICHUE U OLICHUBATH I1PaBI0I0J00HOCTb

MOJIYYCHHBIX pPE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: UTypa, TOUKA, OTPE3OK, Mpsimas,
oy, JOMaHasl, yroi, MHOTOYTOJIbHHUK, TPEYroJbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTOJIbHUKH,
NPSIMOYTOJIBHBIN TPEYroJIbHUK, MeIHWaHa, OUCCEKTpHCa U BBICOTA
TPEYrojlbHUKA,  YETBIPEXYIOJbHHUK,  MapajulesiorpaMM,  poMo,
NpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (UIypamy;
YMEHME pellaTh 3a/aud, B TOM YHUCIIE U3 TIOBCEJHEBHOW JKMU3HM, Ha
HaXO0XJ/I€HHE F€OMETPUUECKUX BEJIUYHUH C IPUMEHEHHUEM U3YUEHHBIX

CBOWCTB GUryp u (pakToB

YMeHue onepupoBaTh MOHSATHSAMU: PAaBEHCTBO (DUTYp, PaBEHCTBO
TPEYTOJFHUKOB; MApaILICIFHOCTh U MEPIEHANKYISIPHOCTh TPSIMBIX,
yroil MEXIy MNpSIMbIMH, NEPIEHAMUKYISAp, HAKJIOHHAs, MPOEKIHs,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpHUS
OTHOCHUTEJIBHO TOYKH M MPSMOW; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUI0O W mojxobue  ¢uryp, MapajuIeIbHOCTh |

NEPIEHIUKYIISIPHOCTD MIPSMBIX B OKPYKaIOLEM MUpE
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YMeHue omnepupoBarh MOHATHSAMM: JJIMHA, PAacCTOSHHUE, YIoJl
(BemMYMHA yIJia, CHHYC U KOCHHYC yIJia TPEyroJIbHHKA), IUIOIIAb;
YMEHHUE OLICHUBATH Pa3MEPhI IPEIMETOB U OOBEKTOB B OKPYKAIOIEM
MHUpPE; YMEHHE MPUMEHATh (OPMyNBI THEepUMeTpa U IUIOUIAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M TUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO Tapajliesienuiea; yMeHHEe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOIICHUS JUIS

BBIYMCIICHUS IIIMH, PACCTOSHUM, IIOIIAIEH

12

13

YMmenne wu300paxarbh IUIOCKHE (GUTYpsl W WX KOMOWHAIWH,
IPOCTPAaHCTBEHHbIE (UTYPHl OT PYKH, C TIOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WU

CUMBOJIbHOMY OIIMCAHUTIO

YMeHue ONCpupoOBaTh IMOHATUAMHU: MHPAMOYIOJIbHAasd CHCTCMaA
KOoOpAuHAaT, KOOpJAMHATBI TOYKH, BCKTOpP, CyYMMa BCKTOPOB,
IMPpOU3BCACHUC BCKTOpPAa Ha YHCIO0, CKaJLIPHOC IIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJIb30BaTb BCKTOPbBI W KOOPJAWHATBI JId
MNPpEACTaBJIICHUA JAHHBIX W PCLICHHUA 3a/la4, B TOM YHCJIC U3 APYTHUX

y4€OHBIX MPEIMETOB U PEATbHON KU3HU
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YMeHue onepupoBaTh TMOHATUSMHU: CTOJIOUMKOBBIE U KpPYrOBBIE
IUarpaMMmbl, TaOIMIbBI, cpeAHee apudMeTHueckoe, MeaHaHa,
HauOoJbIlIee U HaUMEHbIIIEe 3HAUYEHUs, pa3Max YHUCIOBOro Habopa;
yMEHUE W3BJIE€KaTh, MHTEPIPETUPOBATH M  MPeoOpa3oOBHIBATH
nH(pOpMalMIO, MPEJICTaBICHHYI0 B TaOiauIlaXx M Ha Jauarpammax,
OTpaXKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKH PEAIbHBIX MPOLIECCOB U
ABJICHUM; YMEHHME paclO3HaBaTh W3MEHUMBBIE BEINYMHBI B

OKpYXaroIieM MUpe
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YMeHue onepupoBaTh MOHATHUAMHU: CIyYalHBIM OMBIT (CIydalHbIHN
DKCIIEPUMEHT), JJIEMEHTapHOe COOBITHE (DIEeMEHTApHBIA WCXOJ)
CIIy4allHOTO OIbITa, CIIy4allHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HAXOAUTh BEPOSITHOCTH CIIYYalHBIX COOBITHI B OMBITaxX ¢
PaBHOBO3MOJKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU; YMEHHE pEIIaTh
3ajaud METOJOM OPTraHW30BAaHHOTO Tepedopa U ¢ MCMOIb30BaHHUEM
MpaBuja YMHOXKEHHS; YMEHHE OIEHHWBATh BEPOSTHOCTH peaTbHBIX

COOBITHH U SIBJICHUH, TIOHUMATh POJIb MPAKTHYECKU JOCTOBEPHBIX U




MaJIOBEPOSITHBIX COOBITUH B OKpY)KalolleM MHpPE U B JKU3HU,
3HAaKOMCTBO C IOHSTHEM HE3aBHCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCET U €ro POJIBIO B MAaCCOBBIX SABJICHUAX
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YMeHue BbIOMpaTh NOAXOISAIIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3a[]a4M, IPUBOJUTH IIPUMEPBI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATUKHU
B MCKYCCTBE, OIMCBIBATH OTIEIIBHBIC BBINAIOIINECS PE3YJIBTATHI,
IIOJIy4YEHHBIE B XOJ€ Pa3BUTHUS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPbl  MAaTEMaTH4YECKMX OTKPBITUM M HMX aBTOpPOB B

OTEYECTBEHHOW U BCEMUPHON HCTOPHUH

INEPEYEHbB DJIEMEHTOB COAEPXKXAHMUS, ITIPOBEPAEMBIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii JJIEMEHT COePIKAHUSA

1 Uucna u BBIYUCIECHUS

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENBIX YUCET

1o OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM, TPOLEHTHI, OECKOHEUYHbIE
' nepUOANYECKUe Ipoou

13 Panmonaneupie uncia. Apudmernyeckue omnepanuud ¢ paloHaJIbHBIMU
' YyHCIIaMu




JeiicTButenpHbie Yncia. ApupMETHUYECKHE ONepalud C IeHCTBUTEIbHBIMU

1.4
YyHCIIaMu
Ls [MpubnmxEHHble BBIYUCICHUS, TPaBUIa OKPYIJIEHUS, NMPUKHUIKA M OLIEHKa
' pe3yJiibTaTa BRIYUCICHUN
2 AnrebpanuecKue BHIPAKCHUS
2.1 bykBeHHBIE BhIpaKeHUs (BBIPAKECHHS C IIEPEMEHHBIMU )
29 Cremnenb ¢ nensiM mnokasaresneM. CTeneHb C palOHaIbHBIM IOKA3aTEJEM.
' CBoiicTBa cTENEHU
2.3 MHorouseHsl
24 AnrebGpanyeckas ApoOb
”E ApudmeTnueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JleHcTBuUs ¢
' apu(METHIECKUMH KOPHIMHU HATYpAIbHOH CTETICHN
3 YpaBHeHUs 1 HEPABEHCTBA
31 Lensie u npoOHO-panrioHanbHble ypaBHEHUA. CHCTEMBI M COBOKYIHOCTH
' YpaBHEHUU
32 Lenbie n apoOGHO-panMoHaNbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB
3.3 Pemenne TekcTOBBIX 33124
4 YucnoBele NOCIEI0BATEIBHOCTH
4.1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATEILHOCTEMN
42 Apudmerndeckass u TreoMmerpuueckas mnporpeccun. Dopmyna  CIOKHBIX
' IIPOIICHTOB
) OyHKIMH
Oynkius, cnocodbl 3amanus  ¢yHkuud. ['padpuk  ¢yHkuuu. OOGmacTb
oTpesieNIeHusl U MHOXecTBO 3HaueHui ¢pynkuuu. Hynu pynkun. [IpomexyTku
5.1. 3HAKOTIOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIMH. MakcUMyMbI U
MUHUMYMBI (yHKIMK. Hambosbiiee  HauMeHbllee 3HAYeHHE (PYHKIMHM HA
IPOMEXKYTKE
6 KoopanHatsl Ha IpsIMOM U IIIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbl KOOPANHATHI HA TNIOCKOCTH




I'eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 UX cBoicTBa
7.2 TpeyroabHHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpruiecKuX BETUIHH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHoCTh
8.3 KombunaTtopuka
8.4 MHuosxecTBa
8.5 I'padsr




