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MHNOACHUTEJIbHAS 3AIINCKA

Anrebpa sBIISI€TCS OJHUM M3 ONOPHBIX KypCOB OCHOBHOro oOmiero oOpa3oBaHUS: OHa
o0ecrieunBaeT M3y4eHUE JAPYTUX TUCIUIUIMH, KaK €CTeCTBEHHO-HAYYHOTO, TaK M T'yMaHUTapPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO Ui MPOAOJDKEHHS 00pa30BaHMS U B MOBCEIHEBHOW JKHM3HH.
Pa3Butne y 0OydYarOImUXCS HAYYHBIX NPEJACTABICHUNA O TIPOUCXOXKICHUH U  CYIIHOCTH
aNredpanvecKknx adCTpakIuid, CIOco0e OTPAKECHUS MATEMAaTHYECKOW HAYKOH SBJICHUH U ITPOIIECCOB
B TIpUpPOJEC U OOIIECTBE, POJIM MATEMAaTHYECKOrO MOJEIMPOBAHUS B HAyYHOM IIO3HAHWHA H B
MPAaKTUKE CIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHSI M KAueCTB MBIILJICHHS,
HEOOXOMMMBIX Ui aJanTallid B COBpeMEHHOM mmdpoBoMm obmiectBe. M3ydenue anreOpbl
o0ecrieynBaeT pa3BUTHE yMEHUsS HAOIO/NaTh, CPaBHHUBATH, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHS H
BBIBOJIBI, (opMynupoBaTh yTBepkaeHHA. OcBoeHHE Kypca anreOpbl 00ecneunBaeT pa3BUTHE
JIOTUYECKOTO MBIMUICHUST OOYYarOMIMXCSA: OHU HCIOJB3YIOT JICTYKTHBHBIE W HWHIYKTHBHBIC
paccyxeHusi, 0000IeHne U KOHKPETH3alnuo, abcTparupoBanne u aHajoruto. O0ydeHnue anredpe
MpeJoiaracT 3HAYUTEIbHBIA OOBEM CaMOCTOSITENBHOW NESTETHHOCTH OOYYaIOIIMXCS, MOITOMY
CaMOCTOSITENIFHOE PEUICHHE 3a/1a4 SIBIISICTCS peaiu3alreil AeITeIbHOCTHOTO MTPUHITUITA 00y YSHHS.

B ctpykType mporpammel yueOHOTO Kypca «Anredpa» Ajis OCHOBHOTO 0011ero oopa3oBaHms
OCHOBHOE MECTO 3aHHMAIOT COJEp)KaTeIbHO-METOAUYECKHE JIMHUU: «Yucaa U BBIYUCICHUS,
«Anrebpanyueckre BBIpOXCHUS», «YPAaBHCHHS W HepaBeHCTBay, «Dynkmmm». Kaxkmas u3 3tHx
COJIEPKaTEIbHO-METOAUUECKUX JMHHUIM Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT M3Y4YeHHUsS Kypca,
B3aUMOJICHCTBYSI ¢ APYTUMHU €ro JUHUSMH. B xone u3yudeHus yyeOHOro Kypca oOydarouimmcs
MIPUXOJAUTCS JIOTHYECKH PACCY’KJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN fA3bIK. B CcBs3U ¢
3TUM B TMporpaMMmy Yyd4eOHOro Kypca «AnredOpa» BKIIOUYEHbI HEKOTOpPhIE OCHOBBI JIOTHKH,
MIpe/ICTaBJICHHbIEC BO BCEX OCHOBHBIX pa3Jiesiax MaTeMaTUYECKOro 00pa30oBaHMs U CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00YYaIOIIMMHUCA OCHOB YHHBEPCAIILHOTO MaTeMaTHUeCKOro s3bika. ColiepKaTeIbHON U
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Auredpay» SBISETCS €ro HHTETPUPOBAHHBIN
Xapakrep.

Copepxanne nUHUHM «YUCIa U BBRIUMCICHUSD CIY’)KUT OCHOBOM JUTSl TANbHEWIIEro U3y4deHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 0OYYAIOIIUXCS JJOTHYECKOTO MBIIUIEHUS, (POPMHUPOBAHHIO
YMEHHS TOJNb30BaTbCsl aNTOPUTMaMM, a TakkKe MPHOOPETEHUI0 TMPAKTUYECKUX HABBIKOB,
HEOOXOJUMBIX JUIS TOBCEJHEBHOM >KM3HU. Pa3BUTHE MOHATHUS O UYMCIE Ha YPOBHE OCHOBHOTO
o0r1ero o0Opa3oBaHUs CBSI3aHO C PAIlOHATBHBIMU M UPPAIMOHATBHBIMU YHCIaMH, (OPMUPOBAHUEM
MIPEJICTAaBICHUM O NEHCTBUTEIHHOM 4HCIe. 3aBEpIIEHUE OCBOCHHS YMCIOBON JTUHUH OTHECEHO K
cpenHeMy o01eMy 00pa3oBaHHUIO.

Copeprkanue IByX anreOpanyecKux JIMHUNA — « AreOpandeckue BIPKESHUsD U «YpaBHEHUS

U HCEPABCHCTBa» CHOCO6CTByeT (I)OpMI/IpOBaHI/IIO y OGy‘-I&IOH.[I/IXCH MaTEMaTUYCCKOr o alapara,



HEOOXOUMOro JUIsi pelIeHUs 3aJad MaTeMAaTUKH, CMEXKHBIX TPEIMETOB U  MPAKTHKO-
OpPHEHTUPOBAaHHBIX 3a7a4. Ha ypoBHe OCHOBHOro o0mero ooOpa3oBaHus y4eOHBIH MarepHai
TPYNIUPYETCS BOKPYT PAIlMOHANBHBIX BBIPAKECHUN. AnreOpa JIEMOHCTPUPYET 3HAuYCHUE
MaTEeMaTUKU Kak $3bIKa JJIs IOCTPOEHHS MaTeMaTHMYECKHUX MOJENeH, ONMMCAHMs IPOLECCOB U
SBJIICHUH peanbHOro Mupa. B 3amaunm oOyueHus anreOpe BXOISAT TakKe JajbHEHlIee pa3BUTHE
QITOPUTMUYECKOTO MBILIUIEHUS, HEOOXOAUMOI'0, B YaCTHOCTH, JUIsl OCBOCHUSI Kypca UH(POPMATHUKH,
M OBJIQJICHWE HAaBBIKAMHU JACAYKTUBHBIX paccyxaeHuil. I[IpeoOpa3zoBaHne CHUMBOJBHBIX (hopMm
CIIOCOOCTBYET pa3BUTHIO BOOOPAKEHHsI, CHOCOOHOCTEH K MAaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanne  (QyHKIMOHATBHO-TPaQUYECKON  JIMHUM  HAIEJICHO Ha  IOJyYeHHUe
00yJaroIMMHUCs 3HAaHUN O (PYHKIMSAX KaK Ba)KHEHIIEH MaTEeMaTHYECKOW MOJENH JUIsl OTMCAHUS U
UCCIIEIOBaHMsI Pa3sHOOOpA3HbIX MPOIECCOB U SBIEHUN B mpupoje U oOuiectBe. l3yueHue
Marepuanga CrocoOCTBYeT pa3BUTHIO Yy OOYy4YalOmMMUXCAd YMEHHS UCIOJIb30BaTh Pa3InYHbIE
BBIPA3UTENIbHBIE CPEJICTBA S3bIKa MAaTEMaTHKU — CJOBECHbBIE, CHMBOJIMYECKHE, TpauuecKue,
BHOCHT BKJIaJ B (POPMHPOBAHUE MPEACTABICHUIN O POJIM MAaTEMATUKU B PA3BUTHH ITUBUIU3AINHA U
KYJBTYPHI.

CormacHo y4eOHOMY TUIaHy B 7-9 Kitaccax m3ydaercsi yaeOHbIH Kypc «Ayredpa», KOTOPhIN
BKJIIOUAeT CJEAYyIOIHEe OCHOBHBbIE pas3fenbl  coiepxkaHus: «YUucia W BBIYMCICHUS,
«AnreOpanueckre BbIpaKEHUs», « Y paBHEHUS U HEPaBEHCTBaY, «DyHKIUN.

Ha u3ydenne yueOHOTO Kypca «Anredbpa» orBomutcs 306 dacos: B 7 kimacce — 102 gaca (3
yaca B Henenmo), B 8 kimacce — 102 gaca (3 ywaca B Hegemo), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

COJEP)KAHUE OBYYEHUA

7 KJACC

Yucaa v BLIYUCIEHUS

JpoOu OOBIKHOBEHHBIC U JCCATHYHBIC, TIEPEXO01 OT OJHON (OPMBI 3amucu ApoOel K ApYyrou.
[ToHsiTHE palMOHANBHOTO YHCIIA, 3alHMCh, CPABHEHHUE, YMOPSAOYMBAHHE pPALMOHAIBHBIX YHUCEIL.
Apudmerndeckue ACUCTBUS C pallMOHAIILHBIMU YKCIIaMH. PenieHue 3a1ad U3 peaqbHON MPAKTUKH
Ha 4acTH, Ha JIpOOH.

Crenenb C HaTypalbHBIM IIOKa3aTeJeM: OIpeleieHHue, MpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OTpeJeNieHus, 3alucCh OONbIIMX 4HuceNl. [IpoIeHThl, 3amuch MPOLEHTOB B BUAE IpPOOH U
Ipodu B BHJE MPOLEHTOB. TpuU OCHOBHBIE 3a/layl Ha MPOLEHTHI, PEIIeHHEe 3a/ad U3 pearbHON
MIPaKTHKH.

[IpuMeHeHne npu3HaKoOB AEIUMOCTH, Pa3I0KEHUE Ha MHOKHUTENIN HATYPaJIbHBIX YUCEIL.

PeanpHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHAst MPOTOPIIMOHAIBHOCTH.

Auredpanyeckmne BbIPaKeHHUs



IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOW. JlomycTHMBbIE 3HAa4YeHUS
nepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXIy BETMUYMHAMH B Buae (Gopmyiibl. Beraucienus
no ¢opmynam. IlpeoOpazoBaHre OYKBEHHBIX BBIPaKEHHUH, TOXKIECTBEHHO DPABHBIC BBIPAXKCHUS,
npaBuja MpeoOpa3oBaHUs CyMM M NPOU3BEACHUH, MpaBHJAa PACKPBITHA CKOOOK M TPUBEICHUS
MOTIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaAJIbHBIM I10Ka3aTeIeM.

OpHowinensl 1 MHorowieHel. CrteneHb MHorowieHa. CioxeHHE, BbIUYMTAHUE, YMHOXKEHUE
MHOIro4J€HOB. DOpMyJbl COKpPAaUIEHHOTO YMHOMKEHHs: KBAJApaT CyYMMBI M KBajpaT pPa3HOCTH.
dopmyia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOrOUJIEHOB HA MHOKHUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHUS, INpaBWia IMPeoOpa3OBaHUs YpPaBHEHUS, PAaBHOCHIBLHOCTb
YpaBHEHHUH.

JInneliHOEe ypaBHEHHUE C OJJHOM NEPEMEHHON, YMCIIO KOPHEN JJMHENHOTO YPaBHEHM S, pELLICHNE
JIMHEWHBIX YpaBHeHHI. COCTaBIIEHNE YPAaBHEHUN IO YCIOBUIO 3a7a4i. Pelenne TeKCTOBBIX 3a/1a4 C
MOMOIIBIO YPaBHEHHUIA.

JluneiiHoe ypaBHEHHE C JBYMs MEpeMEeHHbIMH U ero rpaduk. Cucrema IBYX JHMHEWHBIX
ypaBHEHUM C JBYMs TI€pEMEHHBIMHU. PeleHne cucteM ypaBHEHUH CIMOCOOOM TIOJICTaHOBKH.
[Ipumeps! penieHust TEKCTOBBIX 3a7a4 € MOMOILBI CUCTEM YPaBHEHUI.

DOyHKUUHA

Koopaunara Touku Ha npsamoil. YucioBbie MPOMEXYTKH. PaccTosiHue MEXAy IBYMSI TOUKaMH
KOOPJAMHATHOU MPSIMOM.

[IpsimoyronpHas cuctema koopauHat, ocu OX u Oy. AOcmucca W opaMHaTa TOYKH Ha
KOOpJAMHATHON IUIocKOCTH. [Ipumepsl rpadukoB, 3amaHHbBIX GopMynamu. YreHue rpadukoB
peanbHBIX 3aBHcUMOcTed. [lonarue dynkumu. ['paduk ¢ynknuu. CpoiictBa Gynkiuil. JlnHeitHas
byuknus, e€ rpaduk. I'paduk dyakmum Yy = |X|. ['padudeckoe peireHne JTHMHEHHBIX ypaBHCHHH U

CHUCTEM JIMHEHWHBIX YPABHEHUI.

8 KVIACC
Yucia ¥ BBIYUCTICHUSA
KBangpatHslii kopeb u3 uucna. [lonstue 00 wuppanuoHaIbHOM uucie. JlecsTuynbie
npuOJIMKEHNUsS UppalMoHaNbHbIX yHced. CBoicTBa apu(MeTHUECKUX KBAaJPAaTHBIX KOPHEH M HMX
IpUMEHEHHE K TPeoOpa30BaHUIO YHUCIIOBBIX BHIPAKEHUN U BHIYMCIIEHUAM. JlelicTBUTENbHBIE YUCTIa.
Crenens ¢ 1enbIM ITOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHas 3alIMCh YHCTIA.
AuredpanyecKkue BbIPaKeHHUS

KBanpaTtHblil TpéXuiieH, pa3iokeHne KBaApaTHOTO TPEXUICHA HA MHOXKUTEIH.



Anrebpanueckass 11po06b. OcHOBHOE CBOWCTBO anredpamueckoir apodu. Croxenue,
BbIUMTaHHUE, YMHOXKEHHE, JeJeHHe anredpanmueckux IpoOeil. PammoHanmbHbIE BBIpOKEHUS M HX
npeoOpa3oBaHue.

YpaBHeHusI 1 HEPAaBEHCTBA

KBangpatHoe ypaBHeHme, ¢GopMmyia KOpHEH KBaJpaTHOTO ypaBHEeHus. Teopema Buera.
Pemenune ypaBHeHMH, CBOAALIMXCS K JIMHEHHBIM U KBajapaTtHbIM. [Ipocreiimme 1poGHO-
paloHaIbHbIE yPaBHEHUS.

I'paduueckass mHTEpHpeTalyisi ypaBHEHHH C IBYMsI NMEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHHHU C IBYMs II€peMEHHbIMU. [IpuMepsl perieHus CUCTEM HEJIMHENHBIX YPaBHEHUH C ABYMS
MIEpEMEHHbBIMHU.

Perienne TeKCTOBBIX 3a/1a4 AJIreOpanuecKiuM CIIOCOOOM.

UucnoBble HeEpaBeHCTBA M HMX CBOWCTBA. HepaBeHCTBO ¢ OJHOM TEPEMEHHOM.
PaBHOCMIIBHOCTE HEepaBeHCTB. JIMHElHbIE HEPABEHCTBA ¢ OAHOM nepeMeHHOW. CHUCTeMbl IMHEHHBIX
HEPABEHCTB C OJIHOW MEPEMEHHOM.

DOyHKUUHA

[lonsite Qynkuuu. O6IacTh ONpeneNeHrus W MHOXKECTBO 3HaueHuM ¢yHKIUH. CrocoOsl
3aaHusi QyHKITAN.

I'paduk pynkmum. Urenue cBoiicTB GpyHKIMHU 110 €€ rpaduky. [Ipumepsl rpadukoB GyHKIINH,
OTPAKAIOIIMUX PeaJIbHbIE IPOLIECCHI.

OyHKIMY, ONMCHIBAIOIME MPAMYIO U OOpaTHYIO NPONOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxn. Pyukmun Y = X2, y = X3, y = VX, Y=|x|. ['paduueckoe pemeHne ypaBHEHHIT U CHCTEM

YpaBHEHHUI.

9 KJIACC

Yucaa v BLIYUCIEHUS

PanvonanbHple 4mMCIa, WppalMOHAIBHBIC YHCIIA, KOHEUYHBbIE M OCCKOHEUHBIC NECATUYHBIC
npobu. MHOXECTBO JCHCTBUTEIBHBIX YHCEN, JACHCTBUTEIbHBIC 4YHCIA KaK OCCKOHEYHBIC
necsiTuuHble ApoOu. B3auMHO O/THO3HAUYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JEHCTBUTEIBHBIX
YUCENT U KOOPAWMHATHOM MPSMOH.

CpaBHEHHME JEWCTBUTCIBHBIX YHCE, apu(PMETHYECKHE JCUCTBUS C JICHCTBUTCIBHBIMU
YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MHUPA, IITUTEIFHOCTD MPOLIECCOB B OKPYIKAIOIIEM MUPE.

[Tpubmmk€HHOe 3HAYEHHE BEINUYMHBI, TOYHOCTh MpuOImxkeHus. OKpyrieHHue YHCell.
[Ipuknaka v OLIEHKa pe3yJIbTATOB BHIYMCICHUIA.

YpaBHeHUS U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PellieHne ypaBHEHUH, CBOAAILMUXCS K JIMHEWHBIM.



KBagparHoe ypaBHeHue. Pemenue ypaBHEHHH, CBOIAIIUXCS K KBaJpaTHbIM. bUKBagpaTHOe
ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUM TPETbEHd M YETBEPTOM CTENECHEM pA3JI0KEHUEM Ha
MHOXKHUTEJIH.

Pemenune npoOHO-palMoOHANFHBIX YpaBHEHUH. PelieHne TeKCTOBBIX 3ajad alreOpandecKuM
METOOM.

VYpaBHeHHe ¢ AByMsl TMEpeMEHHBIMH W ero rpaduk. Pemenune cucteMm IBYX JHHEHHBIX
YpaBHEHMH C JABYMs NepeMeHHbIMU. PelieHne cucreM JByX YypaBHEHHUH, OJHO M3 KOTOPBIX
JUHEHoe, a Japyroe — BTOpoH creneHu. ['paduueckas MHTEpIpETAalUs CUCTEMBbl YpPAaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 AJIreOpandecKiuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne JMHEHHBIX HEPAaBEHCTB C OJHOM IEpEMEHHON. PemieHue cucreM JIMHEHHBIX
HEpaBeHCTB C OAHOW mnepeMeHHOW. KBaaparHble HepaBeHcTBA. ['paduueckas HHTepIpeTanus
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

DOyHKUUHA

Ksagpatnunas ¢ynkums, e€ rpaduk u cBoiictBa. [lapabona, KoOpAWHATHI BEPIIMHBI
mapaboJIbl, OCh CHMMETPHUH TTapaboITbL.

Ipaduku Gyukmumii: y = kx, y = kx + b, y = kix, y = x3, y =X, y = |X| , 1 ux cBoiicTBa.

YucaoBble MOCTEI0BATEILHOCTH U MPOrPecCHH

[ToHsiTHE YMCIIOBOM TMOCIEAOBATEIBbHOCTU. 3aJaHUE MOCIEI0BATEIIBHOCTH PEKYPPEHTHOM
dhopmyIioit 1 popMyIoii N-TO WiIeHa.

Apudmernueckas u reomerpuueckas nporpeccur. opmyisl N-ro wieHa apupMeTUIECKON U
TrE€OMETPUYECKOHN IIPOrPECCUM, CyMMBI IIEPBBIX N YICHOB.

N300pakeHne 4aeHOB apu(PMETHYECKOH U TIE€OMETPUUYECKOW MpOrpeccuil TOYKaMU Ha

KOOPJAMHATHOM TJIOCKOCTH. JIMHEHHBINA U SKCIOHEHIHAIbHBIN pocT. CII0KHbBIE TPOLEHTHI.

INIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaTbl OCBOEHHMsS IporpaMMmbl  y4eOHOro Kypca «Anredpa»
XapaKTepU3YIOTCS:

1) naTpuoTHYeCcKOE BOCIINTAHHE:

IIPOSIBJICHUEM MHTEpPECA K MPOIIJIOMY U HACTOAILEMY POCCHUHCKON MaTeMaTHKHU, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHMSIM POCCUHCKHX MAaTEMAaTUKOB M POCCHMCKON MAaTeMaTH4eCKON IIKOJIBI,
K UCIOJIb30BAHUIO ATUX JIOCTH)KEHUH B IPYyTrUX HayKax M MPHUKIAIHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:



FOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA M peaU3alli €ro Ipas,
MPEJICTABICHHEM O MAaTEMATHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TMYHBIX CTPYKTYP, SBICHHIA,
IpoIeyp TpaKXIaHCKOro olmiecTBa (HampuMep, BRIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO
ATHYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKEHUN HAyKH, OCO3HAHUEM
BOXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JICSITEIILHOCTH YYEHOTO;

3) TpyaoBOe BOCIIUTaHME:

YCTAaHOBKOM HA AaKTUBHOE Y4YaCTHE B PEIICHUWU NPAKTUYECKUX 3a7ad MaTeMaTHU4eCKOU
HAINPaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMaTHYECKOro OOpa3oBaHMS Ha IMPOTSHKEHUH BCel
KU3HHU JUIsl YCTHEIIHOW MpOo(ecCHOHATBHON ACATENIHPHOCTH U Pa3BUTHEM HEOOXOJMMBIX yYMEHUH,
OCO3HaHHBIM BBIOOPOM M MOCTPOCHHEM UHIMBHUAYAIHHOM TPACKTOPUH OOpa30BaHUs M KU3HEHHBIX
TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOEe BOCIIUTAHME:

CIIOCOOHOCTBIO K DMOIIMOHATBHOMY M ACTETHUYECKOMY BOCIPHUITHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, peHIeHUuH, PacCyX/IeHUH, YMEHUIO BUAECTh MaTeMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TO3HAHUSA:

OpUEHTAIIMEe B JESATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYUYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS UEJOBEKa, MPUPOJAbI U OOIIecTBa, IOHWMaHUEM
MaTeMaTHYeCKOM Hayku Kak c¢epbl YeIOBEUeCKOW JesITeNbHOCTH, OJTaloB €€ pPa3BUTHS U
3HAYUMOCTU JUIS Pa3BUTHS LUBUIM3AIUH, OBJAJEHUEM S3bIKOM MAaT€MaTUKU U MaTeMaTHYeCKOM
KyJIbTYypOH KaK CpEICTBOM I[IO3HAHUS MHpa, OBJAJEHUEM MPOCTEHIIMMU  HaBBIKAMH
HCCIIEIOBATENBCKOM 1eATeIbHOCTH;

6) pusnyeckoe BocnuTaHue, PopMUPOBaAHME KYJIbTYPHI 310POBbSI U IMOLUMOHAJIBHOTO
0J1aronmoJryymsi:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHUECKUE 3HAHHS B MHTEPECaX CBOETO 370POBbs, BEACHUS
3I0pOBOr0 00pasa XKU3HU (30pOBOE NMUTaHHE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATHH U OTIbIXA,
peryisipHas ¢u3nyeckass aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKa pedUIeKCHH, MpPU3HAHHEM
CBOET0 MpaBa Ha OMIMOKY U TaKOTO ke MpaBa APyroro 4eJoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHME:

OpUEHTAIlel Ha NMPUMEHEHHEe MaTeMaTUYeCKUX 3HAaHUU s pelIeHus 3a1ad B 00JacTH
COXPAaHHOCTH OKpPY’KAIOIIEH Cpelibl, IUIAHUPOBAaHUSA TOCTYIKOB M OLEHKH HX BO3MOXHBIX
MOCNEACTBUIM ISl OKpY’Kalollel cpeibl, OCO3HAHHEM TIJIO0ABHOTO XapakTepa JKOJIOTUYECKUX
mpo0JsieM U MyTel UX PelIeHus;

8) ajanTanmus K M3MEHAIIUMCS YCJI0BUSAM COLMATBHOM M NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIHCTBHSIM B YCIOBHUSIX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH

KOMIICTCHTHOCTHU Y€pPC3 IMPAKTHYCCKYIO ACATCIBHOCTH, B TOM YHUCJIC YMCHUC YUUTBHCA Yy APYIrux



mozel, mpuoOpeTaTh B COBMECTHOW NEATENbHOCTH HOBBIC 3HAHWS, HABBIKM U KOMIICTECHIMH W3
OIIBITA IPYTUX;

HEOO0XOIMMOCTBIO B ()OPMHUPOBAHWU HOBBIX 3HAHWW, B TOM 4YHCIE (OPMYIHPOBATH HJIEH,
MOHATHS, TUIOTE3bl 00 OOBEKTaX M SIBJICHUSX, B TOM YUCJIE paHEE HEU3BECTHBIX, OCO3HABaTh
neuuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNTAHMPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIlMIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYAILHIO
KaK BBI3OB, TPeOYIOIUH KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMbIE PEIICHUS H JeHCTBUS,

(hopMyJIUPOBATh U OIICHUBATH PUCKHU U IOCIIEICTBUS, POPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTebHBbIE YHHUBeEpPCAJIbHbIE YueOHbIE el CTBUS

Ba3oBble Jlornueckue aecTBus:

® BbBIABJIATH U XapPaKTCPU30BATh CYINICCTBCHHBLIC ITPU3HAKU MAaTCMAaTUUYCCKUX O6T)CKTOB, HOHSITHfI,
OTHOIIEHUH MeXAy MOHATUAMHU, (OPMYJIHUPOBATH OMpPENENCHUs TOHATHH, YCTaHABIIMBAThH
CYILLECTBEHHBIN NMPU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS J1JIs1 0000IIEHUS U CPaBHEHUS, KpUTEPUU
MIPOBOJMMOI0 aHAJIN34;

® BOCIPUHUMATH, (OPMYJIUPOBATH M NPEOOpPA3OBBIBATh CYXICHHS: YTBEPAUTEIbHBIE U
OTpHULaTeNIbHbIE, €MHIYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

® BBIABIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTUBOpeurs B (pakrax,
JAHHBIX, HaONIONEHUSAX U  YTBEPKACHUSX, TMpeajararb KpPUTEpUU I BBISBJICHUA
3aKOHOMEPHOCTEHN U IPOTUBOPEUMH;

e JeNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aK/TIOUEeHUN, YMO3aKIIFOUEHHUH M0 aHAJIOTUH;

e pa3buparh J0Ka3aTelIbCTBA MAaTEMaTHYECKUX YTBEpKAEHUH (MpsMble U OT MPOTHUBHOIO),
MPOBOJUTH  CaMOCTOSATEIbHO  HECIOXKHbIE JIOKa3aTelbCTBA MaTeMaTHYeCKUX  (PaKToB,
BBICTPAaWBaTh AapryMEHTAIMIO, MPUBOJUTH TPUMEPHl U KOHTPHOPUMEPHL, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXICHUS;

e BBIOMpaTh crnoco0 pemieHUs yd4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BAapUAHTOB pELICHUS,
BBIOMpATh HanOoJee MOAXOISAIMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3zoBble uccienoBareabckue 1eiCTBUS:

® ICIIOJIB30BAaTh BOMPOCHl KaK MCCIEAOBATENbCKUI HMHCTPYMEHT IMO3HAHUS, (HOpMYIHpPOBAThH
BOMPOCHI, PUKCUPYIOUIHE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTENILHO YCTaHABITUBATH HCKOMOE
U JaHHOE, GOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

® TPOBOJUTH MO CAMOCTOSTENIFHO COCTABJICHHOMY IUIaHY HECTIOKHBIM SKCIEPUMEHT, HEOONIbIIOoe
WCCIIEIOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEKTa, 3aBHUCHMOCTEH

00BEKTOB MEXTy COOOI;



CaMOCTOSTEIILHO (OPMYJIUPOBAaTh OOOOIIEHUS M BBIBOABI IO pe3yJibTaTaM IPOBEAEHHOTO
HAOJIIO/ICHUS, MCCIICIOBAHMUS, OIICHUBATh IOCTOBEPHOCTh MOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IeHHNIT;

MIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCA, & TAKXKE BBIIBUTATh MPEIMOIOKECHUS O €ro

Pa3BUTHUH B HOBLIX YCJIOBUSAX.

PaGora c undpopmanmeii:

BBISIBJIATE HEJOCTATOYHOCTh M HM30BITOYHOCTh HWH(OpMAIUK, NAaHHBIX, HEOOXOAMMBIX JUIs
pelIeHus 3a/1a4H;

BBIOMpATh, aHAIW3UPOBaTh, CUCTEMATU3UPOBATh U  HMHTEPHPETUPOBATH  HMHPOPMAIIUIO
Pa3IMYHbIX BUJIOB U (POPM NpEACTaBICHUS;

BBIOMpaATh (opMy IMpeacTaBiIeHHs HHPOpPMALMM W WUIIOCTPUPOBATh peEIlaeMble 3aJauu
CXE€MaMH, JrarpaMMaMu, HHOM rpadukoi U MX KOMOWHALUSAMY;

OLICHMBaTh HAAEKHOCTb HWH(GOPMALMU 1O KPUTEPHUSM, MPENJIOKEHHBIM YUYUTEIEM WIIU

c(hOpMyITHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCIIpUHUMAThb U q)OpMyJ'IHpOBaTB CYXKACHHA B COOTBCTCTBHUHU C YCIOBUAMU U LHETIAMU 06HI€HI/I$I,
ACHO, TOYHO, I'PaMOTHO BBIPpAXAaTb CBOIO TOYKY 3pPCHHA B YCTHBIX W IHCBMCHHBIX TCKCTaXx,
JIaBaTh MOSICHEHUSI IO X0y PEUICHHUS 3a7a4k, KOMMEHTHPOBATh ITOJTyUYEeHHBIH Pe3yJIbTar;

B XO0A€ OOCYXXIEHHUs 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMBbI, MPOOJIEMHI,
pemaeMoi 3a/auu, BBICKAa3bIBaTh WJICH, HAICICHHBIE HA MOWCK PEIICHUS, COMOCTABISTH CBOU
CYXJICHUS C CY)KICHHSMH APYTUX YYACTHHKOB JHANOra, OOHApYKUBATh Pa3jMUMe U CXOJICTBO
MO3UIIMIA, B KOPPEKTHOU (hopMe popMyIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,
MPEJCTaBIATh PE3YJbTaThl pEIICHUS 3aJadd, OSKCIIEPHUMEHTa, WCCICIOBAHUs, IPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Yy4Y€TOM 3ajad IpE3CHTAlUU |
0COOEHHOCTEH ayTUTOPUU;

MOHMMAaTh M WCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIMBHIYaJbHONH pPaOOTHI TMpHU
pellIeHUH YYeOHBIX MAaTEeMaTHYECKUX 33]1ay;

MIPUHUMATP 11eJTb COBMECTHOH JCATEIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboTHhI,
pacrpeneniate BUABI PalOT, JIOrOBapHBAThCS, OOCYXJaTh IPOLECC W pe3ysbTaT padOTHl,
0000111aTh MHEHHUSI HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (Qopmax paboTel (00CyXIeHus, OOMEH MHEHHUSMH, MO3TOBBIC
IITYPMBI M JpPYyTHE), BHIIOIHATH CBOIO YacTh pabOThl M KOOPIWHHPOBATH CBOM JEUCTBUS C
JPYTMMH YJIEHAMU KOMaH[bl, OLIEHWBAaTh KAayeCTBO CBOEr0 BKIaAa B OOIIMIA TPOAYKT IO

KPUTEPHSIM, CHOPMYIMPOBAHHBIM YUYAaCTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHHBepCaJIbHbIC yUeOHbIe NelicTBUS

Camoopranmn3anus:



® CaMOCTOSITENIFHO COCTABIJIATH IUJIaH, aJrOPUTM pEHICHUs 3adayd (MM €ro 4acTh), BBIOMpATh
CIOCO0 pemieHusT ¢ Y4ETOM MMEIOIIUXCA PECYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAIHH.

CaMOKOHTPOJIb, JMOLMOHAJILHBII HHTEJVIEKT:

e BlaueTh CcHoco0aMH CaMOIPOBEPKH, CAMOKOHTPOJSI TMpolecca M pe3ysibTaTa peHIeHUs
MaTeMaTUIECKOM 3a1admu;

® [pPEIBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IIpM PEIICHHHM 3aJa4d, BHOCHUThb
KOPPEKTHUBBl B JIESTEIIbBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HANJEHHBIX OLINOOK,
BBISIBJIICHHBIX TPYAHOCTEH;

® OIICHMBaTbh COOTBETCTBHE pE3YyJIbTATA JIEATEIBHOCTH IIOCTABJICHHOM LEIU W YCIOBUSM,
OOBSCHATH NIPUYUHBI JOCTUKEHUSI NI HETOCTHKEHUS 1IeJIU, HaXOAUTh OIIKOKY, 1aBaTh OLICHKY

MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATDBI

K konmy oOyuenus B 7 kJjacce oOydaromIMiCS TOIYYUT CJEAYIOIIME IpeIMETHBIE
pe3yNIbTaThI:

Yucsia 1 BBIYUCTCHHUSA

BbImonHATE, coderas yYCTHbIE M INUCbMEHHbIE NPUEMBI, apupMETHUYECKHE IECHCTBUS C
panoHaIbHBIMU YHCIIAMU.

HaxonuTh 3Ha4€HUS YUCIIOBBIX BBIPAKEHUH, IPUMEHATh Pa3HOOOPA3HbIE CIIOCOOBI M TPUEMBI
BBIUMCJIEHUS 3HAUCHUH JPOOHBIX BBIPAXKEHUH, COAEPKAILUX OOBIKHOBEHHBIE U AECATHYHBIE APOOH.

Ilepexoaute OT OAHON (OpMBI 3amucu uyucen K JApyroil (mpeoOpa3oBbIBaTh AECATHUHYIO
IpoOb B OOBIKHOBEHHY!0, OOBIKHOBEHHYIO B JECATUYHYI, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh M YHOPSI0YMBATh PallMOHAIbHBIE YUCIIA.

OxpyrisaTh uncna.

BBINONHATE NPUKUIKY W OLEHKY pe3yJbTaTa BBIYMCICHUH, OLEHKY 3HAYEHUH YHUCIIOBBIX
BbIpaXKeHUH. BBINOIHATE AEHCTBUS CO CTENEHSIMHU C HaTypaJlbHbIMU MOKa3aTEJISIMU.

[IpuMeHsATh NPU3HAKHU JEITUMOCTH, Pa3IoKEHUE Ha MHOXKUTEJIN HATypaJIbHBIX YHCEIL.

PemaTte mNpakTUKO-OPHMEHTHPOBAHHBIE 3aJayd, CBA3aHHbBIE C OTHOIICHHWEM BEJINYMH,
IIPONOPLIMOHAIIBHOCTBIO BEIMYUH, NPOLIEHTAMHU, MHTEPIPETUPOBATE PE3YJIbTaThl PELIECHUS 3a7ad C
yu€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOICTBAMHU pacCMaTpUBAEMBIX OOBEKTOB.

AuredpanyecKkue BbIPaKeHHUS

Hcnonp3oBaTh anreOpandyeckyro TEPMHUHOJIOTMIO U CUMBOJIMKY, NPUMEHATh €€ B Ipolecce

OCBOCHU yqe6H0r0 Marcpurajia.



HaxonuTs 3HaueHus1 OyKBEHHBIX BBIPRKEHUH MTPH 33JJaHHBIX 3HAYCHUSX IEPEMEHHBIX.

BoimonHaTe mpeoOpa3oBaHMs LENOTO BBIPAKEHUS B MHOTOWIEH NPUBEACHUEM IMOJO0OHBIX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BBINONHATE YMHOXEHHE OJHOWIEHA HAa MHOIOWIEH M MHOIOWIEHa Ha MHOTOYIEH,
MPUMEHSATH (POPMYIIBI KBaJIpaTa CyMMBI U KBa/IpaTa Pa3HOCTH.

OcCy1ecTBIATh pa3ioKEHNE MHOIMOYWIEHOB HA MHOXUTEIIN C IOMOIIbIO BBIHECEHUS 32 CKOOKHU
00IIIero MHOKHTEJS, TPYIITUPOBKHU ClIaraeMbIX, TpUMEHEeHUs (POPMYJT COKPAIIEHHOTO YMHOXKECHHUS.

[TpumensTh peoOpa3oBaHUsi MHOTOWICHOB JIUIsl PEIICHUS PA3IMYHbIX 33/1a4 U3 MAaTEeMAaTHKH,
CMEXHBIX IIPEMETOB, U3 pEeaIbHON MIPAKTUKHU.

Hcnonb3oBaTh CBOICTBa cTeneHeil ¢ HaTypajJbHBIMM IOKa3aTeIsIMHU JUIsl MpeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHUsI M HEpaBeHCTBA

Pemrate nuHENHBIE ypaBHEHMS C OJHOM NEPEMEHHOW, IPUMEHSAA IpaBWiIa Iepexoja OT
HCXOJIHOTO YPaBHEHUS K paBHOCHUIBHOMY eMy. [IpoBepsTh, SBISETCS JIM YUCI0 KOPHEM YPABHEHUS.

[IpumensTh rpadguueckre MeTo bl MPH PEHICHUH TUHEWHBIX YPAaBHEHUH U UX CHCTEM.

[TonGupate mpuMepsl map 4yucell, SIBISIOIIUXCS PEeUICHHEM JMHEWHOTO YpaBHEHUS C ABYMS
MepEeMEHHbBIMHU.

CtpouTh B KOOPJIWHATHOW TIUIOCKOCTH TpaduK JMHEWHOrO YpaBHEHUS C JABYMS
NIEPEMEHHBIMHU, M0JIb3YSCh I'PaUKOM, IPUBOAUTH IPUMEPBI PEIICHUS YPABHEHUS.

Pemars cuctembl IByX JIMHEHHBIX YPAaBHEHHH C JABYMs IICPEMEHHBIMHM, B TOM YHCIE
rpaduIecKu.

CocTaByiATh M pelmarb JMHEHHOE YPAaBHEHUE WIM CUCTEMY JIMHEHHBIX YPaBHEHHU IIO
YCIIOBHIO 33Jlaud, HMHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJa4d IIOJyYEHHBIN
pe3yJbTar.

DOyHKUUHA

N300pakaTh Ha KOOPAMHATHOMN MPSIMOI TOUKH, COOTBETCTBYIOIINE 3a/JaHHBIM KOOPAUHATAM,
Jy4H, OTPE3KU, UHTEPBAJIbl, 3alIUCHIBATH YUCIIOBBIE IPOMEKYTKH Ha aIreOpanyeckoM si3bIKe.

OTmeuarh B KOOPAMHATHON IUIOCKOCTH TOYKH I10 3aJJaHHBIM KOOpJIUHATaM, CTPOUTh rpaduku
nuHeHbIX QyHkuuid. CTpouts rpaduk QyHkuuu y = [X|.

OnuceIBaTh € MOMOIIBIO (DYHKIMH U3BECTHBIE 3aBUCUMOCTH MEX]ly BEIMYHMHAMHU: CKOPOCTb,
BpeMsl, PacCTOSIHUE, 1IeHa, KOJIMYEeCTBO, CTOUMOCTh, TPOMU3BOIUTENILHOCTh, BpeMsi, 00BEM padOTHI.

HaxonuTh 3HaueHne GyHKIMM 110 3HAYEHUIO €€ apryMeHTa

[lonumaTh Tpaduueckuii cnoco0 mNpeicTaBiIeHHUs U aHaiIM3a HH(DOpMaIUH, H3BIEKaThb U
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEATBbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoHmy oOyueHus B 8 kuacce oOyyaromMiicsi MONYYUT CIEAYIOIINE TpEeIMETHbIE

pe3yJIbTaThI:



Yucsa 1 BIYUCIEHUS

Hcnonws3oBarh HavallbHbIE TMPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YHCET JIs
CpPaBHECHHSI, OKPYTJCHUS W BBIYUCICHUH, W300pakaTh JCHCTBUTENBHBIC 4YHCIA TOYKAMH Ha
KOOPJIMHATHOM IIPSAMOA.

[IpuMensTh MOHATHE apUPMETHUIECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIC KOPHH,
WCIIONB3ysl TIPU HEOOXOJUMOCTH KaJbKYJSITOp, BBIIOJHATH MPEoOpa3oBaHUsl BBIPAKEHUH,
coJiep KallnX KBaJIpaTHbIe KOPHH, UCTIOJB3YsI CBOMCTBA KOPHEH.

Hcnons3zoBarh 3amucu OOJNBIIMX W MaJbIX YHCET C TOMOIIBIO JECATUYHBIX Ipo0eit u
creneneit yucna 10.

AuiredpanyecKkue BbIpasKeHUs

[IpuMeHSTh MOHSTHE CTENEHH C 1EJIbIM IIOKa3aTesieM, BBIMOJIHATE MPeoOpa3OBaHUS
BBIPAKEHUH, COJIEPKAIIUX CTENIEHH C IIEJIBIM MTOKa3aTeeM.

BrInonHsATe TOXAECTBEHHBIE MPeoOpa3OBaHMs paAllMOHAIBHBIX BBIPAKEHUM Ha OCHOBE
MpaBUJI JCHCTBUN HAJ MHOTOWICHAMH U aNTeOpandecKuMu IpOOsSMH.

PackmanpiBath KBagpaTHBIA TPEXUIIEH HA MHOKUTEIH.

[IpuMensTh TpeoOpa3oBaHus BRIPAKCHUHN ISl PEIICHUS PA3IMYHBIX 3a7ad U3 MaTEeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATbHON TTPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemrate nuHeEiHbIE, KBaJpaTHbIE YPABHEHUS M pAlMOHAIbHBIE YPAaBHEHMS, CBOISALIMECS K
HUM, CUCTEMBI JIBYX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBomuTh mpocTEIME HUCCIENOBAaHUSA YPABHEHUW M CUCTEM YPAaBHEHH, B TOM YHUCIE C
MpUMEHEHHEM rpapuuecKux MpeicTaBiIeHHi (yCTaHaBJIMBAaTh, UMEET JIM YpAaBHEHUE WM CHCTEMa
YpaBHEHMI pellleHus], €ClIi UMEET, TO CKOJIbKO, U Ipoyee).

[lepexonuTe OT clOBeCHOW (QOPMYIUPOBKH 3ahauyu K e€ anreOpanyeckoil Monenu ¢
IIOMOIIIBIO COCTABJICHHS] YPABHEHHUSI UM CUCTEMbl YPABHEHUMN, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4¥ MTOJIyYEHHBIN pe3ysbTarT.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHHUS], OLIEHKH, PEIIaTh JIMHEIHbIE
HEpPaBEHCTBA C OJIHOM TMEpEeMEHHOW U HX CHCTEMbI, JaBaTh TpadUUecKyl0 HIUTFOCTPAIUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUH

[Tonnmath ¥ UCHONB30BaTh (DYHKIMOHAIBHBIE MOHSATHUS U SI3BIK (TEPMUHBI, CUMBOJIHYECKHE
0003HAYEHHUA), OMPEAENATh 3HaYeHHe (PYHKIHUU MO 3HAUYEHHUIO apryMEHTa, OIMpeIeisiTh CBOWCTBA
¢byHKIMU 10 e€ rpaduKy.

Crtpouts rpaduku 3MeMEeHTapHBIX QYHKINN BUA:

y = kix, y = x2,y = x3,y = x|, y = VX, omichIBaTh CBOICTBA YHCIOBON (YHKIHH 10 €8

rpaguxy.



K xonmy oOyuenuss B 9 kiacce oOyyaromuiicsi MONYYUT CIEAYIOIINE TPEIMETHBIE
pe3yJIbTaThI:

Yucia v BLIYUCTIEHUS

CpaBHUBATH U YIIOPSIOYMBATH PAIIMOHAIILHEIE U UPPAIIMOHATLHBIC YHCIIA.

BeimonusaTe apudmernueckue ACHCTBUS C PAlMOHATBHBIMUA YHCIAMH, COYETas YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITTOJIHATH BEIYMCIICHHSI C UPPAIIMOHATLHBIMU YHCIIAMU.

Haxonuth 3HAYEHUS CTENCHEW C IEJILIMH TIOKAa3aTeNIIMA W KOpPHEH, BBIUMCIISATH 3HAYCHHUS
YHCIIOBBIX BBIPAXKCHHA.

OKpyTJIsITh ACUCTBUTEIHHBIC YUCIIA, BBHITIOIHATH IPUKHUIKY PE3yJIbTaTa BEIYMCICHUH, OLICHKY
YHCIIOBBIX BBIPAXKCHHM.

YpaBHeHUsI 1 HEPABEHCTBA

Pemats nuHEiHBIC W KBaJIpaTHBIC YPaBHCHWUS, YpPaBHEHUS, CBOIAIINECS K HUM, MMPOCTEUIIIHE
JIpOOHO-pallMOHATIbHBIE YPABHEHMSL.

Pemaths cucTeMbl IBYX JHHEWHBIX ypaBHEHUH C JBYMsI MEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHHIA, B KOTOPBIX OJTHO YPAaBHEHUE HE SBJISICTCS JIMHCHHBIM.

Pemrate TekcTOBBIE 3a/1a4M anTeOpaNdecKuM CIIOCOOOM C IMTOMOIIIBIO COCTABIICHUS YPaBHEHUS
WJIM CHCTEMBI JIBYX YPAaBHEHUH C IBYMS TICpEMEHHBIMH.

[IpoBomuTh mpocTeIME HUCCIIENOBAaHUSA YPAaBHEHUW M CUCTEM YPAaBHEHHI, B TOM YHUCIE C
MpUMEHEHHEM rpapuuecKux MpeicTaBiIeHHi (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHUE WM CHCTEMa
YpaBHEHH pelleHus], €ClIi UMEET, TO CKOJIbKO, U ITpoYee).

Pemars nuHelHblE HEpaBEHCTBA, KBaJpaTHble HEPABEHCTBA, H300paxaTbh peUIeHHe
HEPaBEHCTB Ha YHCIIOBOM MPSIMOM, 3alIMChIBATh PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemath cuctembl TUHEHHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKIIIOYAIOIIME KBAJApaTHOE
HEPaBEHCTBO, M300pa)kaTh pPEIICHHE CHUCTEMbl HEPABEHCTB HA YKCJIOBOM MPSMOM, 3amHCHIBATH
pelIeHre ¢ TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA MPU PELICHUH PA3IMYHBIX 33/au.

DOyHKUUH

Pacnio3naBate GyHKIIMM W3Y4eHHBIX BHUJIOB. [IOKa3bIBaTh CXEMaTHYECKH PACIOJIOKEHUE Ha
KOOPJMHATHOM MJI0CKOCTH rpadukoB ¢yHkimit Buaa: Y = kX, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, y =X, ¥y = ||, B 3aBucHMOCTH OT 3HauyeHHiI KO>QDUIMEHTOB, ONMHCHIBATH CBOIMCTBA
GbyHKIHUH.

CtpouTh M u300paxaThb CXeMAaTHYECKH TpapuKu KBAAPATUUYHBIX (YHKIUH, OMHCHIBATH
CBOICTBA KBaJpaTUYHBIX (PYHKIUN 1O UX rpadukam.

Pacnio3naBate kBajpaTHuHyl0 (QYHKIHUIO 10 (HopMylie, TPUBOIUTH MPUMEPhl KBAJAPATHUHBIX
GbyHKIUH U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

YucaoBble MOCTIEI0BATEILHOCTH H nporpeccumn



Pacnio3naBate apu(METHUECKYI0O U T'€OMETPHUYECKYIO MPOTPECCHH IMPH Pa3HBIX CIOCo0ax
3a1aHusl.

BBINONHATE BBIYMCICHUS C HCHOJBb30BaHHMEM (OpMya N-ro 4jieHa apupMEeTHYecKoil u
TF€OMETPUYECKON MTPOrPECCUi, CYMMBI IIEPBBIX N WICHOB.

N300pakaTh WICHBI MOCIEI0BATEIHPHOCTH TOYKAMH Ha KOOPIUHATHOW TUIOCKOCTH.

Pemate 3aJa4M, CBA3aHHBIC C YHCJIOBBIMHU ITIOCICAOBATCIBPHOCTAMMA, B TOM YHCIIC 3ada4ld U3

peanbHOH KU3HHU (C UCTIONB30BAHUEM KaJIBbKYIATOPA, HUPPOBBIX TEXHOJIOTHIA).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne
DJIeKTPpOHHBIE (HU(POBHIE)
n/ HaumMeHoBaHMe pa3ieJioB U TeM NMPOrpamMMbl KoauyectBo
o0pa3oBaTeIbHbIE pecypchl
n JacoB
1 q p 25 bubmnoreka [IOK
HCJia U BBIYUCIICHUS. FallMOHAJIBHBIC YUCJIa https//medsooru/7f415b90
bubmnorexa [IOK
2 A 27
ArCOpaHICCKHE BEIpIkCHIA https://m.edsoo.ru/7f415b90
3 YpaBHEeHUS 1 HEPaBEHCTBA 20 bubmmorexa LIOK
P P https://m.edsoo.ru/7f415b90
bubmnorexa [IOK
4 K LD 24
OOPAMHATS i rpauiit. Dy https://m.edsoo.ru/7f415b90
bubmnorexa [IOK
> Hosropene 1 obobuere 6 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
8 KJIACC
No Koanuecr DJeKTpoHHbBIE (IIMPPOBbHIE)
HauMeHoBaHWe pa3/ieioB ¥ TeM NMPOrPaMMbI
n/n BO o0pa3oBaTe/IbHbIE PeCypChl
4acoB
1 AnreOpanueckue BoIpakeHHs. AJredpanyieckas 15 bubmoreka [IOK
JIpo0b https://m.edsoo.ru/7f417af8
bubmioreka [TOK
Uwncna v Beruucnenns. KBaapaTtHeie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Yucna v Beraucienus. CTerneHb ¢ melTbIM 7 bubmioreka [TOK
[IOKa3aTeseM https://m.edsoo.ru/7f417af8
3 Adnrebparueckue BeIpakeHus. KBanpatHeii 5 Bubmorexa [IOK
TpEXWIEH https://m.edsoo.ru/7f417af8
bubmioreka [TOK
4 YpaBHeHUs 1 HepaBeHCTBA. KBajpaTHbie ypaBHEHUS 15 https://m.edsoo.ru/7f417af8
N Bubmorexa [IOK
5 YpaBHeHus u HepaBeHCTBAa. CHCTEMBI ypaBHEHHIN 13 https://m.edsoo.ru/7f417af8
bubmioreka [TOK
6 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 https://m.edso0.ru/7f417af8
bubmoreka [TOK
! Dymiiu. OCHOBHKIE IOHATHA 5 https://m.edsoo.ru/7f417af8
bubmoreka [TOK
8 PymKup. Huci0BbIe PyHKIHN ; https://m.edsoo.ru/7f417af8
9 [oBTOpeHue u 0000IIeHIE 6 bubmoreka [IOK
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OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
9 KJIACC
Ne HaumeHoBaHMe pa3/iesioB U TeM NMPOrpamMMBbl KoauyectBo JnexkTpoHHble (U poBLIL)
n/m 4acToB o0pa3oBaTebHBIE PeCYypPChI
1 Yucna u Beuucienus. JleicTBUTEIbHBIC YHCIa 9 bubmoreka [IOK
https://m.edsoo.ru/7f419d08
2 OyHKIUN 16 bubmoreka LIOK
https://m.edsoo.ru/7f419d08
3 YpaBHEHUS 1 HEpaBEHCTBA. Y paBHEHUSI C OJHOM 14 bubmoreka [JOK
nepeMeHHOi https://m.edsoo.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMbl YpaBHEHUIT 14 bubmoreka [JOK
https://m.edsoo.ru/7f419d08
5 YpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 bubmoreka [IOK
https://m.edsoo.ru/7f419d08
6 YucnoBble MOCIIEI0BATEILHOCTH 15 bubnuoreka [TOK
https://m.edsoo.ru/7f419d08
7 IToBTOpeHue, 0000IICHIE, CHCTEMATH3AIIUS 18 bubmnoreka [JOK
3HAHUI https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 I[TPOPAMME 102

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJ/IbHOT'O NTIPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHHUKA

» Anre6pa, 7 xnacc/ MaxkapsrueB FO.H., Munarok H.I'., Hemikos K.W. u npyrue; noa penakuuei
TemsikoBckoro C.A., AkunonepHoe ob6miectBo «M3narenscTBo «IIpocBemenne»
» Anre6pa, 8 xknacc/ Makaperues FO.H., Munmtok H.I'., Hemkos K.W. u apyrue; non pemxakiuei
TemsikoBckoro C.A., AkunonepHoe oobmiectBo «M3narenscTBo «IIpocBemenner
» Anre6pa, 9 xinacc/ Maxkapseraes FO.H., Munarok H.I'., Hemikos K.W. u npyrue; noa penakuueit

TensikoBckoro C.A., AkunonepHoe obmectBo «M3narensctBo «lIpocBemenney

METOIUYECKHE MATEPHAJIBI UISA YUYUTEJIA

1. Anre6pa 7-9 xi. Metoauueckue pekomennanuu. Munok M.I'., lllnsikoBa U.C, -
M.,IIpocsemenne 2019

2. Jlunaxktudeckue marepuaisl. Anredpar- 9 kinace / B. U. XKoxos, 0. H. Makapsrues, H. I'.
Munarok. — M.: IIpocsemenue, 2020

3.CoopHuk 3amay4 no anredpe. 8-9 knaccel/ INamuikuit MLJL., T'onsaman A.M., 3BaBuu JI.U-
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M,IIpocBemienue, 2019
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
OTKpbITHIN OaHK 3a7aHuil Mo Mmaremaruke WWW.fipi.ru

- OenepasbHBINA LIEHTP TECTUPOBAHUA WWW.rustest.ru

- POII https://resh.edu.ru/

- ECOO https://content.edsoo.ru/
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