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HHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sABIsSETCS OJHHUM U3 ONOPHBIX KYpCOB OCHOBHOTO 00Iero oOpa3oBaHUs: OHaA
o0ecrieynBaeT M3y4eHHE APYIHX IUCIHIUINH, KaK €CTECTBEHHO-HAyYHOrO, TaK U T'yMaHUTAPHOTO
IUKJIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MPOAOJIKEHUS 00pa3oBaHUS U B MOBCEAHEBHOW KU3HU.
PasButne y oOy4arommxcst Hay4yHBIX MPEICTABICHHA O TPOUCXOXKICHHUM U  CYIIHOCTH
anredpandeckux a0CTpaKIMii, ciocode OTpaKeHUsI MaTeMaTUYECKOI HayKOH SIBJICHHI U MPOLIECCOB
B IpHpoJie U OOIIEeCTBE, POJIM MAaTEMAaTUYECKOIO MOJECIMPOBAHUS B HAyYHOM IO3HAHUHA WU B
MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHHUS M KayecTB MBIIUICHUS,
HEOOXOMUMBIX [UJIsl ajanTallud B COBpeMEHHOM IMdpoBoM obmectBe. M3ydeHuwe anredOpbl
o0ecrieynBaeT pa3BUTHUE yMEHHUs HAOIIOAAaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOHM JECUCTBUSA U
BBIBOZIBI, (OpMYyIHpOBaTh yTBepxkaAeHus. OcBOeHHE Kypca anreOpbl oOecreyrBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUSI OOYYarOIIMUXCS: OHU HUCHONB3YIOT JEAYKTUBHBIE W WHIYKTHBHbBIC
paccyxenusi, 0000IIeHre U KOHKPETH3allnio, abcTparupoBanue u aHanoruto. O0yueHnue anredpe
MpeJoiaraeT 3HAUYUTENbHBIA O0BEM CAMOCTOATEIBHOU MEATENBHOCTH OO0YYarOMIMXCs, MOITOMY
CaMOCTOSITENIFHOE PEUICHUE 33124 SBIISICTCS pean3alield AeITeIbHOCTHOTO MTPUHITUIA O0YyUSHHS.

B ctpykType nporpammbsl yaeOHOTO Kypca «Anredpay» Ajis OCHOBHOTO 00IIero o0pa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTebHO-METOAMYECKUE JUHUHM: «Yuclia W BBIYUCICHU,
«AnreOpanueckue BBIpOKEHUA», «YpaBHEHHs M HepaBeHCTBa», «DyHkuuu». Kaxnas uz stux
COJIePKATEIbHO-METOJUYECKUX JIMHUI pPa3BUBACTCS HAa MPOTHKEHUM TPEX JIET M3YYEHHUs Kypca,
B3aMMOJICHCTBYSl C JIPYTUMHU €ro JUHHUSAMH. B xome u3yueHus y4eOHOTO Kypca OOy4aroummcs
NPUXOJHUTCS JIOTUYECKH PacCyKIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBs3M ¢
3TUM B TMpOrpaMMy Yy4eOHOro Kypca «AnredOpa» BKIIOUEHbI HEKOTOpPHIE OCHOBBI JIOTHKH,
NpeJICTaBJICHHBIE BO BCEX OCHOBHBIX pa3J/ieiax MaTeMaTHYecKoro 00pa3oBaHUs M CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00YYaIOIIMMHUCS OCHOB YHUBEPCAILHOTO MaTeMaTHUECKOTO si3bIka. CoaepKaTebHON U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTro Kypca «Anredpay» SBISETCS €ro WHTETPUPOBAHHBIN
XapakTep.

Copnepxanne nuHAN «YuClIa ¥ BEIYMCICHUS CITY)KUT OCHOBOW ISl TaJbHEUIIETO U3YyUCHHS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYUYAIOIIUXCS JJOTHUYECKOTO MBIIIEHUS, (POPMHUPOBAHUIO
YMEHHSI TIOJIb30BAThCSl ANTOPUTMAMH, a TaKKe NPHOOPETEHUIO TIPAKTHUYECKUX HABBIKOB,
HEOOXOIUMBIX MJIs TMOBCEAHEBHOW >XW3HU. PazBUTHE MOHATHS O YHUCIE HAa YpPOBHE OCHOBHOTO
o0rm1ero o0pa3oBaHUs CBI3aHO C PAIlHOHAIBHBIMU M HPPAMOHAIBHBIMH YHCIaMU, (POPMHPOBAHNEM
MPEJICTAaBICHUI O JIEHCTBUTEILHOM 4ucie. 3aBeplIeHHe OCBOCHUS YHCIOBOW JIMHHUHM OTHECEHO K
cpenHeMy ob1eMy oOpa3OBaHHMIO.

CogepxanHue IByX anreOpandeckux JHHUA — « AnreOpandeckue BhIPaKESHHs» U «Y paBHEHUS
U HEpaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHHIO y OOy4aIOLIMXCS MaTeMaTHYecKOro ammapara,
HEOOXOMUMOTO JJIs peHIeHHs 3aJad MaTeMaTUKH, CMEXKHBIX TMPEAMETOB H MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOro oOmiero oOpa3oBaHHs Y4YEOHBIM MaTepHal
TPYNOUPYETCST BOKPYT pAIlMOHANBHBIX BBIpAXKECHHH. Anredpa JIEeMOHCTPUPYET 3HAYCHHUE
MaTeMaTHKH KaK sI3bIKa JUI TOCTPOCHUS MaTeMaTHYeCKHX MOJIENICH, OMHCAHWs TPOIECCOB M
SBIIEHUN peanbHOro Mupa. B 3amaum oOyueHus anrebpe BXOASAT TakkKe AajbHEIIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIUICHUS, HEOOXOIUMOTO, B YaCTHOCTH, JUISI OCBOCHHS Kypca MH(POPMATHKH,
U OBJAJCHUE HaBBIKAMHU JCIYKTHUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHMBONBHBIX (HopM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHH S, CIIOCOOHOCTEHM K MaTEMaTHYECKOMY TBOPUYECTBY.

Cogepxanne  (QYHKIIMOHANBHO-TPAQUUECKOH  JTUHUM  HAIEJIEHO Ha  TOJYYCHHE
00ydJaronMucs 3HaHUW 0 QYHKIMAX KaK BaXHEHIIEH MaTeMaTHYECKONW MOJCIH JJIsi ONMUCAHUS U
UCCIICIOBAaHUS Pa3HOOOpa3HBIX TPOLIECCOB W SBICHMHW B mpHpone U obmecTtBe. M3ydeHue
MaTepuana CIOCOOCTBYET pa3BUTHIO Yy OOYYaroIIMXCS YMEHHS HCIIONb30BaTh pa3IUYHbIE
BBIPA3UTEIBHBIC CPEICTBA S3bIKA MATEeMAaTHKU — CJIOBECHBIC, CHUMBOJIMYECKHE, TpaduuecKue,
BHOCHT BKJaJ B ()OpPMHUPOBAHME IMPEICTABICHUI O pOJIM MAaTEMAaTHKU B Pa3BUTHM LIMBUIU3ALUU U
KYJBTYPBI.



CormacHo yueOHOMY IUIaHy B 7—9 Kilaccax M3ydaeTcsl y9eOHBIN Kypc «Asredpay, KOTOPhIH
BKIIIOYAET CJICAYIOIIME OCHOBHBIE pa3lenbl  coaepkaHus: «Uumcma W BBIYKCICHHSY,
«AnredpanyvecKue BRIPAKCHHS», «Y DaBHCHUS U HEPABCHCTBAY, «DYHKIIUNY.

Ha u3yuyenue yueOnoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezemo), B 8 kimacce — 102 gaca (3 gaca B Hexemwo), B 9 kimacce — 102 gaca (3 vaca B
HEJICTIIO).

COJEPKAHUE OBYYEHUA

7 KIIACC

Yuciia ¥ BbIYHMCICHUSA

Jpobu 0ObIKHOBEHHBIE U IECATUYHBIE, [IEPEXO0 OT OJHOU (OPMBI 3alucu Ipodeil K Apyroi.
[ToHsiTME pallMOHAIBHOTO 4YMCJIA, 3aMHUCh, CPABHEHHUE, YIOPSAIOYMBAHWE PALMOHAIBHBIX YHUCEIL.
ApudmeTnueckue NEHCTBUS ¢ palliOHAIbHBIMU YKciaamMu. PemieHue 3ai1ay U3 peaabHOU MPaKTUKU
Ha YacTH, Ha IPOOH.

Crenenb ¢ HaTypaJbHBIM I[OKa3zaTeleM: OMNpeleieHHe, IMpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE ONpEACTCHHS, 3aMUCh OONbIIMX uucelnl. [IpoueHTsl, 3amuch MPOIEHTOB B BHAE APOOH H
IpoOu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 33aJlayll Ha MPOLEHTHI, PEIIeHHE 3a/ad U3 pealbHON
HPAKTUKU.

[IpuMeHeHre NPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOXKUTENIU HaTyPaJIbHbBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasi MPONOPLIMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUS

IlepemeHHBIE, YHMCIIOBOE 3HAYCHUE BBIPAXKECHUSA C NEPEMEHHOW. JlomycTHMbIe 3HAa4YeHUs
nepeMeHHbIX. [IpefcraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BHUJE (opMysbl. Beruncnenus
no ¢opmynam. IlpeobpazoBaHue OYKBEHHBIX BBIPAXKEHHUH, TOXKJIECTBEHHO PAaBHBIE BBIPAKEHUS,
npaBuia NmpeoOpa3oBaHUs CyMM U TPOM3BEAEHUH, MpaBUia PACKPBITUS CKOOOK U MPUBEAECHUS
MOJI0OHBIX CIaraeMbiX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHownenbl U MHOrowieHsl. CreneHb MHorowieHa. CloxeHHe, BbIUUTAHHE, YMHO)KEHHE
MHOro4J€HOB. POpMyJIbl COKpAIIEHHOIO YMHOXEHHS: KBaapaT CYMMBbl M KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHUS, INpaBWiIa MPeoOpa3oBaHUs ypPaBHEHUS, PAaBHOCHIBLHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHE C OJJHOM NEPEMEHHON, YUCIIO KOPHEN JTMHENHOTO YPAaBHEHMS, pELLICHUE
JUHENHBIX ypaBHEHUH. CoCTaBlIeHNE ypaBHEHUH 110 YCIOBUIO 3aaul. Penienre TeKCTOBBIX 3a7a4 ¢
MMOMOUIBIO YPABHEHU.

JluneliHoe ypaBHEHHE C JBYMs IMepeMeHHBbIMH U ero rpadpuk. Cucrema ABYX JIHMHEHHBIX
yYpaBHEHUW C JBYyMS TIEpEMEHHBIMHU. PerieHue CUCTeM ypaBHEHHI CIOCOOOM TOJICTAaHOBKH.
ITpumeps! penieHns: TEKCTOBBIX 3a7jad ¢ IIOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopaunara Touku Ha npsiMoid. YncnoBble MPOMEKYTKH. PaccTossHuE MeXy IBYyMSI TOUKaMHU
KOOPJIMHATHOW IIPSIMOM.

[TpsamoyronbHas cuctema koopauHatr, ocu OX m Oy. Abcuucca ¥ opAMHaTa TOYKH Ha
KOOPJIMHATHOW TIIOCKOCTH. [Ipumepnl rpadukoB, 3amaHHBIX (opMmyrnamu. YUrteHue rpadukoB
peanbHbIX 3aBucuMocTel. [lonstre Qynkiun. I'padpuk Qynkmun. CpoiictBa ¢yHkuumit. JlnHeiHas
byuknus, e€ rpaduk. ['padux ¢pynkuuu y = [X|. ['padudeckoe peireHne THHCHHBIX ypaBHEHUN U
CUCTEM JIMHENHBIX YPAaBHEHUMN.



8 KVIACC

Yuciia 1 BLIYHCICHUA

KBangpatHblii kopeHbp u3 uucia. [lonsrue 00 wuppauuoHasbHOM uucie. JlecaTudHble
npuOJIMKEHUST UPPAlMOHABHBIX yHcen. CBoWCTBA apu(METHUECKUX KBAJAPATHBIX KOPHEW M HMX
IpUMEHEHHE K IPeo0pa30BaHHUIO YUCIIOBBIX BHIPAXKEHUHN U BHIUMCIEHUSAM. JleHCTBUTEIbHBIE YUCIIA.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3aluch YKCa.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIHN.

Anrebpanueckas apoO6b. OCHOBHOE CBOKMCTBO anreOpamdeckod napobu. CroxeHwe,
BbIUUTAHUE, YMHOXEHHE, JAeJeHHe anreOpanyeckux ApoOei. PannoHanbHbIE BBIpAKEHHS M HX
peoOpazoBaHueE.

YpaBHeHUs1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemienue ypaBHeHMi, cBOISIIMXCA K JIMHEHHBIM M KBagpaTHbIM. IIpocreiimme npoGHO-
palUOHAJIbHbIE YPABHEHUS.

I'paduueckas mHTepHpeTanus YpaBHEHUH C JBYMs NEPEMEHHBIMU U CHUCTEM JIMHEHHBIX
YPaBHEHUH C IBYMs IEpPEMEHHBbIMU. [IpuMepsl peleHns CucTeM HEIMHENMHBIX YPAaBHEHUN C IBYMs
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucnoBsle HepaBEeHCTBA W HX CBOMCTBAa. HepaBeHCTBO ¢ OJHOM IIEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CHCTeMBbl JIMHEHHBIX
HEPABEHCTB C OJIHOM NEPEMEHHOM.

DOyHKIUUHA

[Tonstue ¢ynkuu. OOnacTe ompeneneHuss U MHOXKeCTBO 3HaueHuH (yHkiuu. CrnocoOsl
3aaHus QyHKIUH.

I'padux ¢pynkuuu. Urenue cBoiicTB ¢pyHkumu no e€ rpaduky. [Ipumeps! rpadukoB GpyHKIHA,
OTpaXKaIOIIUX peabHbIE MPOIECCHI.

OyHKIMY, OMMCHIBAIOIIME MPSAMYIO U OOPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HUX
rpaduku. Oyukuun Y = X2, y = X3, ¥ = VX, y=|x|. ['paduueckoe peruenne ypaBHEHHH U CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BbIYMCICHUSA

PanyonanpHble 4Mciaa, WppalMOHAIbHBIE YMCIa, KOHEUHble M OECKOHEUHbIE AECATHUYHBIC
npobu. MHOXEeCTBO JEMCTBUTEIbHBIX YHUCEN, JeHCTBUTENIbHbIE 4YHCIa KaK OECKOHEUHbIe
JecATUYHbIe Ipo0H. B3auMHO 0/1HO3HAUYHOE COOTBETCTBUE MEXIY MHOXKECTBOM JIE€HCTBUTENIBHBIX
yuceln U KOOPAMHATHOM MPSMOM.

CpaBHEeHUE JEHCTBUTENBHBIX YHCEN, apUpMeTHYecKue JeHCTBUA C JAeUCTBUTEIbHBIMU
YUCIIaMH.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIEro MUPa, JITUTENFHOCTh MPOLIECCOB B OKPYKAIOIIEM MHpE.

[TpuOmmk€HHOE 3HAUYEHHWE BEJIMYMHBI, TOYHOCTh MNpUOMMKeHHUs. OKpyrieHHe 4YHuCell.
IIpukuaka v OLlEHKa pe3yIbTaTOB BEIYUCICHUMN.

YpaBHeHUs1 M HEpaBEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASAIIMXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PellieHne ypaBHEHUM, CBOISIIMXCA K KBaapaTHbIM. bukBagpaTHoe
ypaBHeHue. IIpuMmepsl pelieHuss ypaBHEHUM TPETbEHd M YETBEPTOM CTENECHEH DPA3jI0KEHHEM Ha
MHOKHTEJIH.

Pemenne npoOHO-paniMoOHAIBHBIX ypaBHEHUH. PerieHne TEKCTOBBIX 3ajau aaredpanyecKum
METOJIOM.

VYpaBHeHue ¢ JIByMs TNEpeMEHHBIMH U ero rpaduk. Pemenuwe cucrteM IBYX JHMHEWHBIX
YPaBHEHHI C JBYMs II€pEMCHHbIMHU. PemnieHwe cucTeM [BYX YpaBHEHHH, OJHO M3 KOTOPBIX
JUHEWHOoe, a Jpyroe — BTOpOW creneHH. ['paduyeckas uMHTEepHpeTanus CHUCTEMBbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.



Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CIIoCOOOM.

YucIioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEHHBIX HEPABEHCTB C OJHOM IIEpEeMEHHOH. PemieHue cucteM JIHMHEHHBIX
HEpaBEHCTB C OJHOW mnepeMeHHOW. KBagpatHble HepaBeHCTBa. [paduyeckas HHTeprperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUUH

KBanparuunass ¢ynkuusa, e€ rpadux u cpoictBa. IlapaGona, KoOpIuHATBI BEPIIMHBI
napaboJibl, 0Ch CAMMETPHUU NapaldoIbl.

I'padukn Gyrxmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = x| u ux cBoiicrsa.

Yucii0BbIe NOCI€10BATEIBHOCTH U NPOTrPECcCUm

[lonsiTie YMCIOBOM MOCHEAOBATEIBHOCTU. 3aJaHUE IOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIoi N-To YiIeHa.

Apudmerndeckas 1 reomerpudeckas nporpeccuu. ®opmybel N-ro dieHa apupMeTuIecKon u
F€OMETPUUYECKON MPOTrPECCUil, CyMMbI IIEPBBIX N YICHOB.

N300pakeHre YIEHOB apU(PMETHYECKOH U TEOMETPHUYECKOW MPOrpeccHid TOYKaMu Ha
KOOPJMHATHOMN MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIbHBIA POCT. CII0KHBIE TPOLIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaTbl OCBOGHHMS IpOrpaMMbl  y4yeOHOro Kypca «Ainredpa»
XapaKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBIICHUEM MHTEpPECA K MTPOLUIOMY U HACTOSALIEMY POCCUMCKOM MaTEMATUKHU, LIEHHOCTHBIM
OTHOUIIEHUEM K JOCTHKEHHUSIM POCCHICKUX MAaTEMAaTUKOB U POCCUMCKONW MATEMaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HayKaxX U MPUKIATHBIX cepax;

2) rpa:kIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBHINIOJHEHHIO OOS3aHHOCTEH TpakJaHMHA M peanu3alii ero TMpas,
IPEJICTaBICHUEM O MaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUMH,
npolenyp IpakAaHCKOTo o0IecTBa (HampuMmep, BbIOOPHI, OMPOCHI), FTOTOBHOCTBIO K OOCYXKJIEHUIO
ATUYECKUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUM HayKH, OCO3HAHUEM
BAXHOCTH MOPAIbHO-3TUYECKUX IPUHIIUIIOB B IESITEIBHOCTU YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pEUICHUM NPAKTUYECKUX 3a7ad MaTeMaTUYeCKOu
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTHM MaTeMaTHYeCKOro OOpa3oBaHHs Ha MPOTSHKEHUM BCeil
JKU3HU ISl YCTICHTHOW MPOQECCHOHANBHON IEATENIbHOCTH U Pa3BUTHEM HEOOXOTUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U MOCTPOEHHEM MHAMBHUAYAIbHON TPAaeKTOPUU 0Opa30BaHUS U HKU3HEHHBIX
IUIAaHOB € YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) acTeTHUYECKOE BOCIUTAHUE:

CHOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHUYECKOMY BOCHPHUATHIO MaTeMaTHYECKHUX
00BEKTOB, 3a/1a4, PEeUICHUH, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTHUeCKUe 3aKOHOMEpPHOCTU B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

OpUEHTAIle B JEATEIILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS 4eJIOBEKa, MPUPOAbI M O0IIecTBa, IOHMMAaHUEM
MaTeMaTHUECKOM HAayKd Kak cgepbl YeIOBEYEeCKOH MIEATENbHOCTH, JTAaoB €€ pa3sBUTHA U
3HAYUMOCTHU JUIsl PA3BUTHS LIMBUIM3ALWU, OBJIAJACHHEM S3bIKOM MATEMATHKA W MAaT€MAaTHYECKOU
KyJIbTypOH KakK CpEICTBOM TIO3HAHMUS MHpA, OBJIAJICHUEM MPOCTEHUIIMMU  HABBIKAMU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) dusunueckoe Bocnutanue, popMupoBaHNe KYJAbTYPbI 310POBbS M 3MOLHMOHAJIBHOIO
OJ1aronmoJryyms:



TOTOBHOCTHIO MPUMEHATh MaTeMaTHYeCKHE 3HAHUS B MHTEPECax CBOETO 3[0POBbS, BEACHMUS
3I0pOBOTO 00pasa KHU3HU (3I0pOBOE MUTaHUE, COATAHCHPOBAHHBIA PEKUM 3aHATHH U OTABIXA,
perynspHas (usuueckass aKTUBHOCTh), CPOPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCHH, MPU3HAHUEM
CBOETO IMpaBa Ha OMIMOKY U TAKOTO e TpaBa JPYroro 4eI0BeKa;

7) 3K0JI0rH4YecKoe BOCIIUTAHUE:

OpHGHTaHHeﬁ Ha MMPUMCHCHHUEC MATCMAaTUYCCKHUX 3HAHUU AJi1 pCUICHUA 3ada4d B 06HaCTI/I
COXPAHHOCTH OKpY’Kalollel Cpeapl, IJIAaHUPOBAaHHUS TOCTYIIKOB M OIEHKH HX BO3MOMXKHBIX
MOCJICJICTBUM JIJIST OKPYXKAIOIIEH Cpe/ibl, OCO3HAHUEM TJ00ATLHOIO XapaKTepa SKOJOTHMYECKHX
npo0JieM U myTel X pelieHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSAM CONUAIbHON U IPUPOAHOI Cpeabl:

TOTOBHOCTBHO K IIGfICTBI/I&IM B YCIIOBHUAX HCOHpCI[GJIéHHOCTI/I, IMOBBIIICHUIO YPOBHSA cBOEcH
KOMIIETEHTHOCTH 4Yepe3 NMPAKTUYECKYI0 JEATEIbHOCTb, B TOM YHUCJIE YMEHHUE YUYUTHCS y APYTUX
JIIOI[efI, npno6peTaTb B COBMECTHOU ACATCIIbHOCTH HOBBIC 3HAaHMA, HABBIKM M KOMIICTCHIIMU H3
OTIbITA IPYTHX;

HEO0OXOJUMOCThIO B (POPMHUPOBAHUHU HOBBIX 3HAHWM, B TOM uucie (HOpMYIHpOBaTh HAEH,
MOHSTHSI, TUMOTE3bl 00 OOBEKTaX M SBICHHUSAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATH
JneGUIUTHI COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYallMIO, BOCIIPUHUMATh CTPECCOBYIO CHUTYAIHIO
KaK BbI30B, TpPEOYIOUIMI KOHTPMEp, KOPPEKTHUPOBaTh HPUHUMAEMbIE pELIEHUs M JEHUCTBUSA,
(dbopMyITUpOBAaTh U OLIEHUBATH PUCKH U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIE YyHMBepPCcAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble 1oruyeckue AeiicTBus:

BBISBIISATh M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKY MAaTEMaTHUYECKUX 00BEKTOB,
MOHITUH, OTHOLIEHUH MEXIy MOHATUSAMH, (OPMYJIUPOBATh OINpe/EIeHHs IOHATUH, YCTaHABIUBATh
CYIIECTBEHHBIN MPHU3HAK KacCU(UKALMK, OCHOBAHUS Uil OOOOLIEHUS M CPAaBHEHMsI, KPUTEPUU
MIPOBOAMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYIUpPOBaTh U MpPeoOpa3oBbIBATh CYXKACHUSA: YTBEpAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBIISAITh MaTeMaTHYECKHE 3aKOHOMEpPHOCTH, B3aMMOCBSI3M M INpOTHUBOpeunss B (hakrax,
JTAaHHBIX, HAOMIOACHUSIX U YTBEPXKICHUAX, IpeylaraTb KPUTEPUU JJIs BBISIBJICHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEYHI;

JIeNlaTh BBIBOABI C HCIIOJNIB30BAHMEM 3aKOHOB JIOTMKH, JACIYKTHUBHBIX W HHIYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

pa3buparh 10Ka3aTeabCTBA MaTEMaTHUYECKUX YTBEP)KIEHUH (IpsiMble U OT MIPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITEIILHO HECJIOKHBIE JI0Ka3aTeIbCTBA MaTeMaTUYeCKUX (PaKToOB, BBICTPAUBATh
apryMeHTallllo, MPUBOJUTh NpPUMEPhl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyX/IeHus;

BbIOMpaTh croco0 peleHus yueOHOU 3ahauu (CpaBHMBATh HECKOJIBKO BapUAHTOB PELIEHUS,
BBIOMpATh HanOoJIee MOIXOAAIIHNMA C YIETOM CAMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble ucciieqoBaTebckue AelCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK HMCCIEN0BATEIbCKHUI WHCTPYMEHT IMO3HaHUS, (HOpMYIMPOBATH
BOIPOCHI, (pUKCHpYIOLIME NMPOTUBOpEUne, MPoOIeMy, CAMOCTOSTEIbHO YCTaHABIMBAThE HCKOMOE U
naHHoe, (POPMHUPOBATh THIIOTE3Y, APT'YMEHTUPOBATh CBOIO MO3UIHIO, MHEHHE;

IPOBOJUTH II0 CaMOCTOATENBHO COCTABJICHHOMY IIJJaHY HECJOXKHBIH 3KCIEPHUMEHT,
HEOOJIBIIIOE MCCIIEJIOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4ecKoro OObeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKITY COOOM;

CaMOCTOSITENIbHO (HOpMYyITUpOBaTH OOOOLICHUS W BBIBOJABI IO pe3yJbTaTaM HpPOBEIEHHOTO
HaOJIIOACHUS, UCCIIEI0BaHMs, OLEHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX PE3Y/IbTaTOB, BBIBOAOB U
0000I1IEHHI;



IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCA, a TAKIKE BBIIBUTATh MPEIIOIOKEHHS O €r0
Pa3sBUTHU B HOBBIX yCIIOBUSX.

PatGora ¢ undopmaunmeii:

BBISBIISITh HEIOCTATOYHOCTh M HM30BITOYHOCTh MH(OPMALMHU, JAaHHBIX, HEOOXOAMMBIX ISt
peLIeHMs 3a]1a4H;

BBIOMpPATh, AaHAJIM3UPOBATh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HH(POPMALIUIO
pas3INYHbIX BUAOB U (GOPM IPEICTABICHHUS;

BbIOMpaTh (HopMy MpencTaBieHUs] WHPOPMALMU U WILIIOCTPUPOBATH peEIIacMble 3a7adu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLIEHUBATh HAAEKHOCTh MHGPOpPMALMU 10 KPUTEPUSAM, NPEAJOKEHHBIM YUYHUTEIEM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh M (POPMYTUPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMH M ULEISAMHU
oOIIeHus1, SICHO, TOYHO, I'PAaMOTHO BbIpaXKaTh CBOIO TOUYKY 3pPEHMsI B YCTHBIX MU INHCBbMEHHBIX
TEKCTax, 1aBaTh MMOSICHEHUS 110 X0y PEIICHHS 33Jaui, KOMMEHTHPOBATH TOJYYE€HHBIN pe3yIIbTarT;

B XO0Jle¢ OOCYXAEHHUs 3a/laBaThb BONPOCHI IO CYIIECTBY OOCYXJIAaeMOH TeMbl, MPOOJIEeMBl,
pemaemMoi 3ajauu, BBICKA3bIBAaTh HJIEW, HAILIEJICHHBIE HA TIOWCK PEIICHHs, COMOCTABISATH CBOM
CYXJIEHHUSl C CYXJECHUSMHM JIPYTUX YYaCTHHMKOB JHaora, OOHapyXXHMBaThb pPa3IU4ue M CXOJACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

NpPEICTaBIATh PE3yJbTaThl pPELICHHUS 3aJaud, SKCIEPUMEHTa, HCCIEeI0BaHMs, IPOEKTa,
CaMOCTOSITENIFHO BBHIOMPATh (popMaT BBHICTYIUICHHUS C YYETOM 3a/au MMPE3CHTAUN U OCOOCHHOCTEH
ayJUTOpUH;

NOHMMAaTh M HWCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYAIbHON paboOTHl mpU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

NPUHUMATh 1€1h COBMECTHOHM JEATENIbHOCTH, IUIAHHPOBATH OPTaHM3AIMI0 COBMECTHOM
paboThl, pacnpeaensaTh BUAbl paboT, 10roBapuBaThcs, 00CYXIaTh MPOLECC U Pe3ysbTaT paboOTHI,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

y4acTBOBaTh B TPYNMNOBBIX (popmax paboTsl (0OCykaeHHs, oOMEH MHEHUSMH, MO3TOBBIE
IITYPMBI U APYTHE), BHITOIHATH CBOIO YacTh PabOTHI M KOOPAMHUPOBATH CBOU JCUCTBUS C IPYTUMHU
YJieHaMU KOMAaH[bl, OLEHMBAaTh KadeCTBO CBOET0 BKJIaja B OOHIMHA MHPOAYKT IO KPUTEPHUSIM,
cOpMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, ajIrOPUTM pEIICHUs 3a/aud (WIM ero 4acTh), BHIOMPATh
croco0 pemieHHs ¢ YYETOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C yU€TOM HOBOM HH(pOpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIH HHTEJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpOJI IIpolecca W pe3yibTara pelIeHus
MaTeMaTHYeCKOM 3a7auM;

OpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTH IIPH pPELICHUH 337a4yd, BHOCHUTH
KOPPEKTHBBI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIECTB, HAMIEHHBIX OMIMOOK, BBISIBJICHHBIX
TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa IEATEIPHOCTH IIOCTABJICHHOM WENW W YCIOBHUSM,
OOBSICHATH MPUYMHBI JOCTIKEHHS WM HEJOCTM)KEHUS 11, HAXOTUTh OLIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOydeHuss B 7 KJjacce OOYYAIOIMMUKMCS TMOJYyYUT CIEAYIONME TPEIMETHBIC
pe3yIbTaThI:

Yucsa v BbIYUCTICHUSA

BoInonHsATh, coueTass YCTHbIE W MHUCHMEHHBIE NPUEMBI, apuMeTHUecKue IACUCTBHS C
paloHaIbHBIMU YHCIIAMHU.



HaxoauTh 3Hau€HUS YUCIIOBBIX BBIPAKEHUI, MPUMEHATH pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI
BBIYUCIICHUS 3HAYCHUI APOOHBIX BBIPAXKECHUH, COlEPKAIIUX OOBIKHOBEHHBIC U IECATUYHbIE JPOOU.

[lepexonuTh OoT onHOM (opMbI 3amucu yucen K JIpyroi (mpeoOpa3oBBIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO IPOOB).

CpaBHUBATh U YIIOPAIOUYNBATH PALIMOHAIBHBIE YNCIIA.

OKpyrasaTh 4ncia.

BbINONHATE NPUKUAKY U OLIEHKY pE3yJbTaTa BBIUMCIECHHWH, OLIEHKY 3HAYEHWH YHCIOBBIX
BBIPKEHUI. BBINMOIHATE AEHCTBUSA CO CTENEHSMU C HATypaIbHBIMH MOKA3aTEISIMH.

[IpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHUE Ha MHOXKUTEIN HATypalbHbIX YUCE.

Pemath NpakTUKO-OPUEHTUPOBAHHBIE 3a/layd, CBA3aHHBIE C OTHOIIEHHWEM BEJIMYUH,
MIPONOPUMOHAIBHOCTBIO BEJIMYHH, MIPOLIEHTAMU, HHTEPIIPETUPOBATh PE3YJIbTATHl PELICHUs 3a7a4 C
y4€TOM OrpaHUYEHHH, CBS3aHHBIX CO CBOMCTBAMH pPAaCCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp30BaTh anreOpandyeckyto TEPMHUHOJIOTHIO U CUMBOJIMKY, NIPUMEHATH €€ B Ipoliecce
OCBOEHHS y4eOHOr0o MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPAXKEHUN IIPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BrimonusaTe npeoOpa3zoBaHUs LIETOT0 BBIPAKEHUS B MHOTOUIEH IMPHUBEACHHEM IOJ00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BbINIONHATE YMHOXKEHHE OJHOYJICHA HAa MHOTOWIEH W MHOTOWIEHa Ha MHOTOYIEH,
OPUMEHATH (HOPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBISTh pa3ioKeHne MHOTOUICHOB HA MHOXKUTENN C TIOMOIIbIO BEIHECEHUS 32 CKOOKHU
00IIer0 MHOXKHTEJSI, TPYNITUPOBKU CIIaraeMbIX, IPUMEHEHHsI (POPMYIT COKPAIIEHHOTO YMHOXKCHHSI.

[TpumeHsTH peoOpa3oBaHKsi MHOTOUJICHOB Ul PEIIEHUs PA3IMYHbIX 33]a4 U3 MaTeMaTHKH,
CMEXHBIX NPEJMETOB, U3 peaTbHON MPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HaTypaJbHBIMHM IOKa3aTeNsIMH Ul HpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHHus! M HEPABEHCTBA

Pemate nuHeElHbIE ypaBHEHHS C OJHOM NEPEMEHHOW, MPUMEHSA MpaBwiIa IMEepexoja OT
MCXOJHOIO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTh, SABIISETCS JIM YUCIIO KOPHEM YPaBHEHMUS.

[TpumensTh rpaduueckre METObl IPU PEIICHUH JTMHENHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupars nmpuMeps! map 4yucell, SBISAIOIINXCS peIlIeHHeM JIMHEHHOTO ypaBHEHUS C IBYMs
NePEMEHHBIMH.

Crpoutb B KOOPAMHAaTHOM IUIOCKOCTH TIpaduK JUHEHHOTrO YypaBHEHUS C JIByMs
MEePEMEHHBIMH, MOJIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cuctemsl BYyX JIMHEHHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocTaBiATh W pemarh JUHEHHOE YpPaBHEHHE WM CUCTEMY JIMHEHHBIX YPaBHEHHUH IIO
YCIIOBUIO 3ajlaud, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaud TOJTYYEHHbBIN
pe3yJbTarT.

DOyHKIUHA

N300pakaTh Ha KOOPAWHATHOMN NMPSAMOM TOYKHM, COOTBETCTBYIOIIME 33aHHBIM KOOPIMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIUCHIBATh YHCIOBbIE IPOMEXKYTKH Ha alire0pandeckoM s3bIKeE.

OTmeuatb B KOOPAMHATHON TJIOCKOCTH TOYKH I10 33/IaHHBIM KOOpJIMHATaM, CTPOUTh TpapuKH
nuHerHbIX GyHkiui. Ctpouts rpaduk GyHKIUU Y = [X|.

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIIMKA U3BECTHBIE 3aBUCUMOCTH MEX]y BEJIUYHMHAMU: CKOPOCTH,
BpEMsi, pacCTOSIHUE, IIeHa, KOJIMYECTBO, CTOUMOCTbh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHL.

Haxoauts 3HaueHne QyHKIMM 10 3HAYCHUIO €€ apTyMEHTa.

[Torumate Tpaduueckuii crocod TpencTaBlIeHUS W aHalW3a WH(OpMaIuu, HW3BIEKATh WU
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEATbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydenus B 8 kJiacce oOy4aromIMACS MOMYYUT CIEAYIOIIME TPEIMETHBIE
pe3ynbTaThl:



Yuciia 1 BBIYMCICHUSA

Hcnonp30BaTh HadajlbHbIE MPEACTABIECHUS O MHOXKECTBE ACUCTBUTEIBHBIX 4YHMCEN MJIs
CpaBHEHMs, OKpYIJIEHMs M BBIYMCICHMH, H300pakaTh MAEHCTBUTEIbHBIE YHCIA TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

[TpuMeHATH NMOHATHE APUPMETUYECKOIO KBAJAPATHOTO KOPHSI, HAXOAUTh KBaJpaTHbIE KOPHH,
UCIONB3YSl MpPU HEOOXOAUMOCTH KaJIbKYJISATOp, BBIIOJHATH IPE0Opa30BaHUSl BBIPAKECHUH,
CoJlepKalluX KBaJpaTHbIE KOPHU, UCIIO/b3Yysl CBOMCTBA KOPHEH.

Hcnonb30BaTe 3amucH OONBIIMX M MajbIX YHCET C IOMOIIBIO JECATUYHBIX ApoOel u
creneHei yucina 10.

Anredpanyeckue BbIPaKeHUS

[IpuMeHSATh TOHATHE CTENEHH C UENbIM II0Ka3aTeleM, BBIIOIHATh MPEoOpa3OBaHUS
BBIPAKCHUM, CONEPIKALUX CTEIEHU C LEIbIM II0OKA3aTENEM.

BbINONMHATE TOXKAECTBEHHbIE IpeoOpa3oBaHMs pallMOHAIbHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUIN HAaJL MHOTOUJIEHAMH U alredpanyecKuMu JpoOsMu.

PackiiagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[TpumeHsTh MpeoOpazoBaHMsl BhIPAKEHUM ISl PEIICHUs Pa3jIMYHbIX 3a/ad4 U3 MaTeMaTHKH,
CMEXHBIX NIPEJAMETOB, U3 pEeaTbHON IPAKTHKHU.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHeliHble, KBaJpaTHbIE YpaBHEHUS M PAallMOHAIbHBIE YpaBHEHHUS, CBOJSAILIUECS K
HUM, CUCTEMBI IBYX YPABHEHUH C IBYyMS [IEPEMEHHBIMH.

IIpoBOANTE MPOCTEHIINE MCCIECIOBAHUS YPAaBHEHHM M CHCTEM YpPAaBHEHHMI, B TOM YHCIE C
IpUMEHEHHEM IpadUuecKuX MpeacTaBieHuil (yCTaHABIMBATh, UMEET JM YpPaBHEHUE WM CUCTEMA
YpaBHEHUH pEILIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

[Tepexoauths OT ciOBECHON (OPMYIHUPOBKM 3agaud K e€ anreOpandeckoil Moenu c
ITOMOIIBIO COCTABJICHUSI YPABHEHUS WJIM CUCTEMBI YPAaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3aJ]a4y MOJIy4YE€HHBIN pe3yJIbTaT.

[IpyMeHsTh CBOWCTBAa YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLICHKH, pellaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM NEepeMEHHOH M MX CHUCTEMbl, JaBaTh TIpa@UUecKyl0 HWIUTIOCTPALIUIO
MHO€ECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

[Tonumath ¥ UCHONB30BaTh (QYHKIMOHAJIbHBIE MOHATUS U SA3BIK (TEPMHUHBI, CUMBOJINYECKUE
0003HaueHMsI), ONpPENENATh 3HauUeHHe (PYHKIMHU MO 3HAYEHUIO apryMEHTa, OINpeNesAiTh CBOWCTBA
dbyHkumu 1o e€ rpaduky.

CrpouTs rpauku 31eMeHTapHbIX GYHKIUN BUA:

y = k/x, y = %2,y = x3, y = |x|, Y = VX, OIICHIBATH CBOMCTBA YHCIOBOI (DYHKIMH 1O €&

rpauky.

K xonmy oOyuenus B 9 kjacce oOydarOImUics TOMYYUT CIEAYIOUINE MPEIMETHBIC
pEe3yJbTAThI:

Yuciaa 1 BLIYMCIEHUS

CpaBHUBATh U YIOPSAOYMBATH PALIMOHAIBHBIE M UPPALIMOHATBHEIE YHCIIA.

Boimonusate apudmernyeckue ACUCTBUS C PAlMOHANBHBIMH YHCIIAMH, COYETas YCTHBIE H
MACbMEHHbBIE MPUEMBI, BBIMIOJIHITH BBIYUCIEHUS C UPPALMOHAIBHBIMU YUCIAMU.

Haxonuths 3HaueHus CTENEHeW ¢ LENbIMHU IMOKA3aTeIsIMA M KOPHEM, BBIYMCIATH 3HAUEHUS
YUCIIOBBIX BBIPAXKEHUU.

OKpyriaTh ACHUCTBUTENBHBIC YHUCIIA, BHITOIHATH MPUKUJIKY PE3yIbTaTa BHIYUCICHUH, OIICHKY
YUCIIOBBIX BBIPAXKEHUU.

YpaBHeHUs M HEpABEHCTBA

Pemiats 1uHENHHBIE M KBaJPATHBIE YPAaBHEHUS, YPABHEHHUS, CBOAAIIMECS K HUM, IPOCTEHIINE
JIPOOHO-PAMOHALHBIC YPABHEHHUS.

Pemate cuctembl NByX JMHEWHBIX YpPaBHEHHH C JIBYMsI NEPEMEHHBIMHU W CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEUHBIM.



Pemats TeKCTOBBIE 3a/1a4n AJIreOpandecKuM CIIOCOOOM C ITOMOIIBIO COCTABJICHUS YPaBHEHHUS
WIN CHUCTEMBI IBYX YPaBHEHHI C IByMsI IEPEMEHHBIMHU.

[IpoBoanTh mpocCTeiiine MCCIeJOBaHUS YPaBHEHUH M CHCTEM YPaBHCHHH, B TOM YHCIE C
NpUMEHeHHEM TrpadUuecKuX MpeACTaBIeHUH (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WIIM CHUCTEMaA
YPaBHEHUI pELIeHUs, €CII UMEET, TO CKOJIBKO, U TIPOYee).

Pemate nMHeiiHBIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pakaTh peEIICHUE
HEpaBEHCTB Ha YHCJIOBOW MPSAMOH, 3aIIMCHIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIONINE KBAJAPAaTHOE
HEpPaBEHCTBO, M300pakaTh pEIICHWE CHCTEMbl HEPAaBEHCTB Ha YHWCIOBOM INPSAMOIi, 3alUCHIBATH
pelIeHue ¢ ITOMOIIBI0 CHMBOJIOB.

Mcnonb30BaTh HEPABEHCTBA NP PEIICHUH PA3IMYHBIX 33/1a4.

DOyHKIUHA

Pacno3naBare (yHKIIMM HM3Yy4eHHBIX BHJOB. Il0Ka3bIBaTh CXEMAaTHUECKH PACIIOJIOKEHUE Ha
KOOPIMHATHO#M II0CKOCTH rpadukoB GyHkIwmid Buaa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HauyeHHiI KOIDDUIMEHTOB, ONMHUCHIBATH CBOMCTBA
GbyHKIHIA.

Crpouth M u300pakaTh CXEMAaTHYECKH TpapUKH KBaJIpAaTUUHBIX (DYHKIMA, ONUCHIBATH
CBOMCTBa KBaJIpaTUUHBIX (DYHKLUII 110 UX Tpadukam.

Pacnio3naBare kBagpaTHuHyo (GyHKIUIO 10 (HopMysie, MPUBOAUTH MPUMEPHI KBaAPATHIHBIX
(GYHKIMI U3 peaabHOM KU3HU, QU3UKU, TEOMETPHUH.

YucJi0BbIE MOCJI€10BATEIbHOCTH U MPOrPecCHn

PacriosHaBaTh apu(METHYECKyI0 W TEOMETPHUYECKYIO TPOTPECCHU TPH PAa3HBIX criocodax
3aIaHMsL.

BBINONHATE BBIUMCIEHUS € HCHOJb30BaHUWEM (opMya N-ro uieHa apupMeTHdyeckoil u
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh wieHbl NOCIEI0BATEILHOCTH TOYKAMH HA KOOPIMHATHON IJIOCKOCTH.

Pemate 3anmaum, cBsi3aHHBIE C YHCJIOBBIMH ITOCIIEIOBATEILHOCTSIME, B TOM YHCIIE 3a/1a4H W3
peasbHOM JKU3HU (C UCTIOJIB30BaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTH).



TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
KosinyecTBo 4acos
Ne o/ HaumeHoBaHue pa3aesioB U TeM KoHTpobibie TpaxTiueckue JJyieKTpoHHbIe (I (poBHIe) 00pa3oBaTeIbHbIE
NpoOrpaMmbl Bcero paGoTer paGoTLI pecypcbl

1 A W BIHCCHNA, PALHORATLHEC 25 1 BuGmorexa LIOK https://m.eds00.ru/7f41590
2 AureOpanyecKue BhIPOKCHHsI 27 1 Bubnuoreka IJOK https://m.edsoo.ru/7f415b90
3 YpaBHeHUs U HEpaBEHCTBA 20 1 bubnunoreka ITOK https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduku. OyHKIumn 24 1 Bbubnuoreka [{OK https://m.edsoo.ru/7f415b90
5 [ToBTOpeHe u 0600IICHHE 6 1 Bubnuoreka IJOK https://m.edsoo.ru/7f415b90

OBUIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 5 0
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HaumeHoBaHMe pa3aesioB U TeM

8 KVIACC

KoauuecTBo yacoB

DJyieKTpoHHbIe (I (poBHIE) 00pa3oBaTeIbHbIE

Ne i/ KonTpoJabHbie IpakTH4eckue
MporpamMMbl Bceero paGoTer paGoTLI pecypcebl
1 Yucia u BeunciIeHus. KBamparHbie KOpHA 15 bubnnoreka I{OK https://m.edsoo.ru/7f417af8
2 Hucna u BLrauCaeHH. CTETISHb C ek 7 bu6morexa LIOK https://m.edsoo.ru/7f417af8
HoKasaresieMm
3 AH..F cOpamrieckne Bripaxenns. Kpaparmbiii 5 1 bubnuoreka ITOK https://m.edsoo.ru/7f417af8
TpEXUIIEH
4 AJIrepantecKHe BEIPaKCHMS. 15 1 Bu6miorexa LIOK https:/m.edsoo.ru/7f417af8
Anrebpardeckast 1po0Ob
5 VPaBHEHHS W HEpaBeHCTBa. KpanparHeie 15 1 Bbubnmoreka I{OK https://m.edsoo.ru/7f417af8
ypaBHEHHsI
6 ypaBHeHHfI H HepaBercTBa. CreTemel 13 Bubnuoteka IJOK https://m.edsoo.ru/7f417af8
ypaBHEHU
7 YpaBHeHust u HepaBeHcTBa. HepaBeHCTBA 12 1 bubnuoreka ITOK https://m.edsoo.ru/7f417af8
8 Oyukuuu. OCHOBHBIE TOHATHSI 5 bubamnorexa I{OK https://m.edsoo.ru/7f417af8
9 Oyuaknuu. Yuciaossie GyHKIUH 9 bubnuoreka ITOK https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHHE 1 0000IICHHE 6 1 Bubnuoreka I{OK https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KJIACC

KoanuecTBo yacoB

Ne HaumeHoBaHue pa3aesioB U TeM K n DJyieKTpoHHbIE (U poBLHIE)
n/n MpOrpaMMblI Bcero m;;%‘::l:"’le pal;c:ﬁv:;iilcne o0pa3oBaTebHbIE pecypchl
Yucna u BerauciacHUs. JleiicTBUTEIbHEIS 9 Bbubnuorexa [JOK
qncia https://m.eds00.ru/7f419d08
YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 Bubmmorexa [IOK
OJTHOH MepeMEHHOM https://m.edsoo.ru/7f419d08
VYpaBHenus u HepaBeHCcTBa. CHCTEMBI 14 1 Bubmmorexa [IOK
ypaBHEHHH https://m.edsoo.ru/7f419d08
Bbubnuorexa I[JOK
VYpaBHeHUs 1 HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edso0.ru/7f419d08
Bubnuorexa I[JOK
DymKumH 16 1 https://m.edsoo.ru/7f419d08
YucnoBsle MOCIEA0BATENIBHOCTH 15 1 bubmmorexa LIOK
. https://m.eds00.ru/7f419d08
IToBTOpenue, 0000IICHHE, CHCTEMATH3AIUS 18 1 bubanoreka [JOK
3HAHU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0
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YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3ATEJBbHBIE YYEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA
MakapeiueB FO.H., Munatok H.I'., HemkoB K.W. u npyrue; non penakmuein TemsikoBckoro C.A.,
Anrebpa, 7 kiacc. — M.: AkmnuoHepHoe obmiectBo «M3narenbctBo «IIpocBerienne»
MakapeiueB FO.H., Munatok H.I'., HemkoB K.M. u apyrue; nmon penakuuein TensikoBckoro C.A.,
Anrebpa, 8 kiacc. — M.: AkimmonepHoe obmiectBo «M3marensctBo «IIpocBeriennes
MakapeiueB FO.H., Munatok H.I'., HemkoB K.W. u npyrue; non penakuueid TemsikoBckoro C.A.,
Anrebpa, 9 kiacc. — M.: AkimmonepHoe obmiectBo «M3mparenscTBo «lIpocBerienne»

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
Koxor B.M. Ypoku anreOper B 7 ki.: kaura s yuurens / B.. XKoxos, JI.b. Kpaiinea. - M.:
[Ipocsemenue, 2011
Koxor B.M. Ypoku anreOper B 8 ki.: kaura s yuurens / B.M. XKoxos, JI.b. Kpaiinesa. - M.:
[Ipocsemenue, 2011
Koxor B.M. Ypoku anreOpsr B 9xir.: kxaura mius yuutens / B.M. XKoxos, JI.b. KpaitneBa. - M.:
[Ipocsemenue, 2011
Munmrok H.I'. Anre6pa, 7 xi1.: metoguyeckue pekomenaanuu / Munmaok H.I'., U.C. IllnbikoBa.-M.:
[Ipoceemenne, 2014

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI
N PECYPCbBI CETU UHTEPHET
bubmmoreka LIOK https://m.edsoo.ru/7f445516
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