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IHOACHUTEJIBHAA 3AIIUCKA

Anrebpa sBiISeTCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO 00IIero oOpa3oBaHUS: OHa 00eCHeuMBacT
U3yueHHe JPYrMX JUCHUIUIMH, KaK €CTECTBEHHO-HAyYyHOI'O, TaK W T'YMaHUTAPHOTO LUKJIOB, €€ OCBOCHHE
HEOO0X0AMMO JJIsl TPOJOJKEHUsI 00pa3oBaHUsl U B TOBCEAHEBHOM JKM3HU. Pa3zBuTHe y 0OydaromMXCs Hay4YHBIX
MPEACTABICHUH O TPOUCXOKJACHUH MW CYIIHOCTH alreOpanyeckux aOCTpakmuii, crocode OTpaKeHHUS
MaTeMaTHYeCKON HayKOW SIBJICHUW U TIPOIIECCOB B MPHUPOJIE M OOIIECTBE, POJIM MATEMAaTHIECKOTO MOJICITHPOBAHNS B
HAYYHOM TIO3HAHUU M B TIPAKTUKE CIIOCOOCTBYET ()OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KQUECTB MBIILICHHS,
HEOOXOUMBIX ISl aJanTallid B COBpeMEHHOM IU(ppoBoM obmiecTBe. M3ydeHue anreOpbl o0ecrieunBaeT pa3BUTHE
YMEHHUsI HaOI0JaTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTUYHOCTH MBINUICHUS, CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOW JCWCTBUS M BBIBOABI, (hopMynupoBaTh yTBepxkaeHus. OcBoeHHE Kypca
anreOpbl o0ecreynBaeT pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYaIOUIMXCS: OHM HCIOJB3YIOT JIEAYKTHUBHBIC U
MHAYKTHUBHBIE pacCyKIeHHs, 0000IIeHHe 1 KOHKpETH3aIuio, abctparupoBanue u anainoruto. OOyuenue anredpe
IperoaraeT 3HaYUTeIbHbI 00bEM CAMOCTOSTENLHON AEATEIBHOCTH O0yYaIOMINUXCsl, TO3TOMY CaMOCTOSITETILHOE
pelIeHHe 3a/1a4 SBISIETCS pealin3alueil e TeIbHOCTHOTO TIPUHIIAITA O0yICHHUS.

B cTpykType nporpaMMel yaeGHOTO Kypca «Anredpay» JUist OCHOBHOTO 00IIero o0pa3oBaHMsi OCHOBHOE MECTO
3aHUMAIOT COJEPKATEIILHO-METOANYECKHe IUHUU: «UHuclia W BBIYUCICHUS», «ANTeOpandecKue BBIPAKCHUS,
«YpaBHeHHUS U HepaBeHCTBay, «DyHkuun». Kaxxnas u3 3THUX coaepKaTeIbHO-METOINYECKUX JIMHUN pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3aUMOACHCTBYS C IPYTUMH €ro JTuHusMU. B xo1e u3yyenus yue6GHoro
Kypca 00y4arouiumcsl IpUXOJAUTCS JIOTUYECKH PACcCyKIaTh, MUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B
CBSI3M C 3TUM B MPOrpamMmy y4eOHOTo Kypca «Anredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTaBICHHBIE
BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHMYeCKOro oOpa3oBaHUs U CIOCOOCTBYIONIUE OBJAJCHUIO OO0Y4YalOIMIMMUCS
OCHOB YHHUBEPCAJIBHOTO MaTeMaTH4yeckoro si3bika. ConepkaTeabHOM M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro
Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

CoznepxcaHHe NN «Yuciia ¥ BBEIYUCICHUS) CIIY’)KUT OCHOBOU JJISL z[aaneI‘/'Imero HN3YUCHUA MAaTCMATUKWU,
CIOCOOCTBYET PA3BUTUIO Yy OOYyYarOIIMXCS JIOTHYECKOTO MBIIICHUS, (DOPMUPOBAHHIO YMEHHS IOJb30BATHCS
ATOPUTMAMH, a TaKXKe NPUOOPETECHHIO NPAKTUYECKUX HABBIKOB, HEOOXOIAMMBIX Ui IMOBCETHEBHON KHU3HU.
Pa3zButHe mnoHATHS O 4YuUCIE Ha YpPOBHC OCHOBHOI'O OGH.IGFO O6p&30BaHI/I}I CBS3aHO C palMOHAJIbHBIMU U
UppaMOHATLHBIMU YUCIIaMH, (DOPMUPOBAHUEM TPEACTABICHUN O ACHCTBUTECIHLHOM YHCIE. 3aBEPUICHUE OCBOCHUS
YUCJIOBOW JIMHUU OTHECEHO K CpeTHEMY O0IIeMy 00pa30BaHHUIO.

Coneprxanue IByX anreOpandeckux JMHUN — «AnredpanuecKkue BHIPAKEHUS» U «Y paBHEHHS 1 HEPABEHCTBA
crocoOCcTByeT (hOPMHUPOBAHHUIO Y O0YJAIOIIUXCS MAaTEMAaTUUYECKOTO armapara, He0OX0IUMOTO JUTsl pelieHus 3a1a4
MaTeMaTHKH, CMEXHBIX TPEAMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOTO OOIIETro
oOpa3zoBaHMs y4eOHBI MaTepuan TPYHNIHPYETCs BOKPYT pPAllMOHANBHBIX BBIpaXCHHUH. AnreOpa JIeMOHCTPHUPYET
3HaYCHWE MAaTEMAaTUKH KaK sI3bIKa JUIS MMOCTPOSHHSI MaTEMaTHYECKUX MOJIEINICH, ONMMUCaHMs TMPOIIECCOB U SBICHHUN
peambHOro Mupa. B 3amaum oOydeHus anrebpe BXOAAT TaKkKe JallbHEHIEe pa3BUTHE alTOPUTMHUYECKOTO
MBILUICHUS,, HEOOXOJUMOIo, B YACTHOCTH, JUIA OCBOCHHUS Kypca HMH(OpPMAaTHKH, U OBJIAJCHUE HABBIKAMU
JeyKTUBHBIX paccyxkaeHuid. IIpeoOpa3oBanue CHMBONBHBIX (DOpM CHOCOOCTBYET PAa3BUTHUIO BOOOPAXKEHMS,
CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanne (GpyHKIMOHANBHO-TpaUUYECKON JIMHUKM HALEIEHO Ha MOJy4YeHHE OOYdYaIoUIMMHUCS 3HAHUH O
(GYHKIMAX KaK BaKHEUIIEH MaTeMaTHYEeCKOM MOEIH JUIsl ONMCAHUS U MCCIeI0OBaHUs Pa3HOOOpa3HBIX MPOIECCOB U
ABIICHUIA B Tpupoae M oOumiectBe. M3ydyeHue marepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIUXCS YMEHHS
HCIIOJIb30BAaTh PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMAaTHUKA — CJIOBECHbBIC, CHUMBOJIMYECKHUE,



rpaduyeckue, BHOCUT BKJIaJ B (JOPMUPOBAHUE MPEACTABICHUI O POJIM MAaTeMaTUKH B Pa3BUTUU LIMBWIM3ALHUUA U
KYJIbTYpBI.

CornacHo ywyeOHOMY miaHy B 7-9 kiaccax u3yyaercs y4eOHBIH Kypc «Anredpa», KOTOPBIA BKIIOYAET
CIIEAYIOIIME OCHOBHBIE paslenbl conaepkaHus: «Yucina M BBIYMCICHUA», «AnreOpandeckue BbIPAXKEHUAN,
«YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha uzydenue yueOHOrO Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 170 yaca (5 4acoB B HeZIeNI0), B
8 kimacce — 170 ygaca (5 yacoB B Heneno), B 9 kitacce — 170 gaca (5 yacoB B HEENIO).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Yucyia 1 BLIYUCIEHUSA

JlpoOu OOBIKHOBEHHbIE U JAECATHYHBIC, MEepexoa OT oxHOW (opMbl 3amucu npobeit k apyroii. IlonsTtue
palMOHAIBHOTO YMCIIA, 3aM1Ch, CPABHEHHE, YIOPSIOYMBAHUE PAlMOHAIBHBIX Yicel. ApupMeTHIecKue IeHCTBU C
panMOHAIBHBIMY YHCIaMu. Pemenne 3a1ad U3 peaabHOI MPaKTUKM HA YacTH, Ha JPOOH.

CremneHb ¢ HATYpabHBIM TOKa3aTelIeM: OMpe/elieHne, TPeoOpa3oBaHuE BRIPAKCHHU HA OCHOBE ONPEICIICHUS,
3anuch O0onbiuX yrcen. [IpoleHTsl, 3anuch MPOLIEHTOB B BUE ApoOU U JpoOU B BUE MPOIEHTOB. TpH OCHOBHBIE
3aJlayM Ha MPOLEHTHI, PELUICHHE 3a/1a4 U3 peaTbHON MPAKTUKH.

HpI/IMeHeHI/Ie MMPU3HAKOB JACIMMOCTH, PA3JIOKCHUC HAa MHOXKHUTCIIN HATYPAJIbHBIX YHUCCII.
Peanbubie 3aBUCHUMOCTH, B TOM YUCJIC IpsAMas 1 06paTHa;1 MMPpOMNnoOpHIUOHAJIBHOCTH.
Auredpanyeckue BbIPasKeHUs!

[lepemeHHBIE, 4YMCIIOBOE 3HAYEHHUE BBIPAKEHUS C IEpEeMEHHOM. JlomyCTUMBIE 3HAYEHUs MEPEMEHHBIX.
[IpencraBieHre 3aBUCUMOCTH MEXAY BeIMYMHAMU B BHUJIE (opmynbl. Berunciaenus mno Qopmymnam.
[IpeoOpasoBanue OyKBEHHBIX BBIPRKEHUI, TOXKAESCTBEHHO PaBHBIC BBIPAKEHUS, MTPaBUIIa IPEOOPa30BaHUS CYMM U
MIPOU3BEACHUH, TPaBHIIa PACKPHITUS CKOOOK M MPUBEACHHS MTOJOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM MOKA3aTEIEM.

Opnownensl U MHoOrowieHsl. CrteneHb MHorowieHa. Cio)keHue, BbIUMTAHUE, YMHOXEHHE MHOTOUJICHOB.
@opMysbl COKPAIIEHHOTO YMHOXEHUS: KBaJpaT CyMMbl M KBajpar pasHocTu. Dopmyna pazHOCTH KBaJpaTOB.
Pa3no)xeHre MHOTOUJICHOB HA MHOYKHUTEIIH.

YpaBHeHHsI 1 HEPABEHCTBA
VYpaBHeHHe, KOPEHb YpaBHEHHUS, IPaBUiia MpeoOpa3oBaHusl ypaBHEHUS, PABHOCUJIBHOCTh YPaBHEHU.

JIuHeliHOE ypaBHEHUE C OJHON NEPEMEHHOW, YHCIO KOPHEH JIMHEHHOIO YPaBHEHHUs], PCLICHUE JIMHEWHBIX
ypaBHeHHH. CocTaBlIeHHE ypaBHEHUH TI0 YCIOBUIO 331a4l. PerieHne TeKCTOBBIX 3aa4 € TIOMOIIBIO YPAaBHEHUIA.



JIuneiiHOe ypaBHEHHE C JBYMs IepeMEHHBIMH U ero rpaduk. Cucrema ABYX JIMHEHHBIX YpaBHEHHM ¢ ABYMs
nepeMeHHbIMH. Perienne cucreM ypaBHEHHI crocoOOM MOACTaHOBKH. lIpuMepbl pemieHus TEKCTOBBIX 3a1ad C
ITOMOIIIBIO CUCTEM YPAaBHEHUM.

DOYyHKIUHT

Koopaunara Touku Ha npsamoi. Uucnossle npomMexyTku. Paccrosgnue Mexay I1ByMs TOUKaMU KOOPAUHATHON
IIPSIMOM.

[IpsmoyronpHast cucrema koopawHat, ocu OXu Oy. AbOcumcca W OpAMHATA TOYKA HA KOOPAMHATHOM
wiockoctu. [Ipumeps! rpadukos, 3ananHbix hopmynamu. UteHue rpadukoB peanbHbIX 3aBUCUMOCTed. [loHsTHE
¢ynkuuu. I'padux ¢pynkumu. CpoiictBa ¢ynkumid. Jluneitnas ¢ynxuus, e€ rpaduk. I'padux ¢ynkuuum y = [x|.
I'padmueckoe penieHne JIMHEWHBIX YPaBHEHUHN U CUCTEM JIMHEWHBIX ypaBHEHUH.

8 KVIACC

Yuca 1 BLIYHCICHUA

Ksagparueiii kopenp wu3 umcia. [lonarue o0 wuppanvoHadbHOM uncie. JleCATUYHBIC NPUOIMIKCHHS
MppaluroHanbHbIX yrcen. CBoiicTBa apupMeTHUECKUX KBaJpaTHBIX KOpHEH M MX IMPHUMEHEHHE K MpeoOpa3oBaHHUIO
YUCJIOBBIX BBIPAKEHUN U BBIUUCICHUSAM. [[eiCTBUTEIbHBIC YHCTIA.

CreneHb € 1HenbIM MokKaszaTeneM U €€ cBoiicTBa. CTaHIapTHAS 3aMKUCh YUCTA.
Auredpanyeckue BbIPasKeHUs!
KBanpaTHslil TpéXxuiieH, pa3aoKeHUE KBaJPAaTHOIO TPEXUIEHA HA MHOKUTEIH.

Anrebpanueckas 1po6b. OCHOBHOE CBOMCTBO anreOpandeckoit apoou. CrokeHue, BEIYUTaHNUE, YMHOXKEHHUE,
neneHue anredpandeckux ApoOeil. ParonanbHble BRIpaKeHHs U UX IpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBagparnoe ypaBHenue, hpopmyna KopHel KBaapaTHoro ypaBHeHus. Teopema Buera. Pemenue ypaBHeHUH,
CBOJAILIUXCS K IMHEHHBIM U KBaapaTHbIM. [Ipocreiinine npoOHO-paliioHaIbHbIE YPABHEHHUS.

I'paduueckas nHTEpIIpEeTaINs YpPAaBHEHUHN C ABYMSI IEPEMEHHBIMH M CHCTEM JIMHCHHBIX YPAaBHEHHH C JIBYMS
nepeMeHHbIMU. [Ipumeps! perieHus cucteM HeIMHEHHBIX YpaBHEHUH C IBYMsI IEpEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 areOpandeckKuM CrIocoOoOM.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OIHOM NEepeMEeHHOU. PaBHOCHMIIBHOCTH HEPABEHCTB.
JIuneiiHble HEpaBEHCTBA C OJHON NepeMeHHON. CUCTEMBI JIMHEWHBIX HEPABEHCTB C OJITHOM MEPEMEHHOM.

DyHKUMH
[Monstue Gpyakuuu. O6IACTh ONpeIeICHIS] 1 MHOKECTBO 3HaueHHH PyHKIMU. CriocoOb! 3aaHust yHKITHIA.

I'paduk dyakmuu. Utenue croiicTB dyHkumu mo e€ rpaduxy. [Ipumepsl rpadukoB QyHKITNN, OTpaKarOUIAX
peabHbIE POIIECCHI.



@OyHKIUY, ONHCHIBAIOIINE TPSAMYIO W OOpPaTHYIO MPOMOPIUOHANBHBIE 33aBHCUMOCTH, WX TpaduKw.
OyHKIEE Y = X2, Y = X3, y = \x, y=|x|. [paduueckoe pemreHie ypaBHEHHIT i CHCTEM YPABHCHHIA.

9 KJIACC

Yucisia 1 BLIYUCIEHUSA

PanunonanbHbIC qucia, uppalinoHaJIbHBIC YHCJIa, KOHCYHBIC U OCCKOHCYHBIE JACCATHUYHBIC I[pOGI/I. MHOXecTBO
JIECTBUTEIIBHBIX YHUCECII, I[CﬁCTBHTGJIBHBIC Yypclia Kak OCCKOHEUYHBIE JCCATHYHBIC I[pO6I/I. Bzanmuo OJHO3HAYHOC
COOTBCTCTBHUEC MEXKAY MHOXCCTBOM HeﬁCTBHTeHBHBIX YHUCCII U KOOpHHHaTHOﬁ HpﬂMOﬁ.

CpaBHeHHUE IEHCTBUTENIBHBIX YKCell, apu(pMETUYECKHE JeHCTBUS C NEHCTBUTEIBHBIMU YHCIIAMHU.
PazMepbl 00bEKTOB OKPYKAIOWIETO MUPA, JITUTEILHOCTh MPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubnuxEéHHOEe 3HAUYEHHE BEIMYMHBI, TOUHOCTh NpuOmmxenus. Okpyrienue uucen. IIpukuaka u oreHka
Pe3yIbTaTOB BBIUNCICHUN.

YpaBHeHHsI M HEPABEHCTBA
JIuneitHoe ypaBHeHue. Penienue ypaBHEeHUH, CBOAAIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHenuwe. PemieHune ypaBHEHUM, CBOIAIIMXCS K KBaJpaTHbIM. buKBagpaTHOe ypaBHEHUE.
[Ipumepsl penieHust ypaBHEHU TPEThEH U YETBEPTOM CTETIEHEN PA3JIOKEHUEM HA MHOXKHUTEIIH.

Pemienue npoOHO-paliMOHaNBHBIX YpaBHEHHH. PemieHre TeKCTOBbIX 3a1a4 anreOpandeckuM METOIOM.

VYpaBHeHHE C ABYMS MEpPEeMEHHBIMU U ero rpaduk. Pemenue cucrem AByX JHHEHHBIX ypaBHEHUH C BYMS
IepeMeHHbIMU. Pelenue cucreM IByX ypaBHEHUH, OAHO M3 KOTOPBIX JIMHEMHOE, a IPyroe — BTOPOW CTEIICHH.
I'paduueckas MHTEpIIPETAIUS CUCTEMBI YPABHEHUH C ABYMS IIEPEMEHHBIMU.

Perienue TeKCTOBBIX 3aa4 aNreOpandeckuM CriocoOOM.
UucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEWHBIX HEPABEHCTB C OJHON mMepeMeHHOW. PemieHue cuctem JIMHEHHBIX HEPAaBEHCTB C OJIHOU
nepemeHHoll. KBaspatabie HepaBeHCTBa. ['paduueckast HHTEpIIpeTalusi HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMSI
NEpCMCHHBIMHU.

DOyHKIUT

KBagparnunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIMHBI Tapaboibl, OChH
CUMMETPHUH TTapaboJIbI.

[paduku byakmmit: vy = kx, y=kx + b, y =k/x, y=x3, y=Vx, y = |x| , 1 ux cBoiicTBa.
YucaoBble MOCJeA0BATEIBLHOCTH U IPOIrPeccuy

[ToHATHE YHUCIIOBOM TOCIEIOBATENLHOCTH. 3aJaHUE IOCIEI0BATEILHOCTH PEKYPPEHTHON (GopMyloi u
¢bopmyIoit N-To uieHa.



Apudmernueckass W TeoMeTpuueckas mnporpeccun. DopMmyael N-TO  wWieHa  apuPMETHYECKON |
FeOMETPUYECKOUN MPOrPECCrid, CYMMBI IEPBBIX N YIEHOB.

N300pakeHne 4IeHOB apU(PMETUYECKOH U TEOMETPUYECKONM NpOTrpeccMii TOYKaMH Ha KOOPIWHATHOM
TJIOCKOCTH. JINHEHHBIN U SKCIOHEHIHAIBHBIN pocT. CII0KHbBIE TPOLEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPe3yabTaThl OCBOCHHS MPOTrpaMMbl yueOHOT0 Kypca «Anredpa» XxapaKTepu3yOTCs:
1) maTpuoTHYECKOE BOCIIMTAHME:

MPOSIBIICHUEM MHTEpECA K MPOLUIOMY M HACTOSLIEMY POCCHUMCKOW MAaTeMaTUKH, LIECHHOCTHBIM OTHOLIEHUEM K
JOCTHUKEHHUSM POCCUMCKUX MAaTEMAaTHKOB M POCCHUHMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIOJIb30BAaHUIO 3THUX
JTOCTIKCHHH B IPYTUX HAyKax M MPHUKIAIHBIX cdepax;

2) rpa:kKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTHIO K BBIMOJHCHHUIO OOS3aHHOCTEH TpaKTaHWHA W peall3allid €ro IpaB, MPEICTaBICHHEM O
MaTEMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3NUUYHBIX CTPYKTYp, SBJICHH, TMPOLEIYp TPaKIAHCKOTO
obmiecTBa (HampUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO 3THYECKUX MPOOJIEeM, CBS3aHHBIX C
MPAKTUYECKUM TMPUMEHEHHEM JOCTHKCHHH HayKd, OCO3HAHHUEM BaKHOCTH MOPATbHO-ITUYECKHX MPUHIIUIIOB B
JESITETbHOCTH YYEHOTO;

3) TPy/10BO€ BOCIINTAHHE:

yCTaHOBKOﬁ Ha AKTUBHOC YYaCTUC B PCHICHUU MNPAKTHYCCKUX 3aadad MaTeMaTHYEeCKOU HAIpaBJICHHOCTH,
OCO3HAaHMEM BAXXHOCTH MAaTEMaTHYECKOr0 OOpa30BaHUS Ha MPOTSHKEHUH BCEH KU3HM IS YCIICUIHOM
npoeCCUOHATBHON JIESITENPHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM
WH/IMBUYAIbHOW TPACKTOPHH 00pa30BaHMS M )KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
MOTpeOHOCTEH;

4) 3cTeTHYeCKOe BOCITUTAHHE:

CIIOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHATHIO MaTEeMAaTHYECKUX OOBEKTOB, 3anad,
pELIEeHNH, pacCyKACHUHN, yMEHUIO BUIETh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH B UICKYCCTBE;

5) HEeHHOCTH HAYYHOTO TIO3HAHUS:

OpHEHTale B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY HAay4HbIX MPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs YeJIOBEKa, MPUPOJbI U OOIIeCTBa, MTOHMMAaHUEM MaTeMaTHYECKOM HaykKd Kak cdepsl
YeJI0BEYECKON JIEATEIbHOCTH, 3TalloB €€ pa3BUTHS M 3HAYMMOCTU [JIs Pa3BUTHS LMBUIM3ALUM, OBJIAJCHUEM
A3BIKOM MaTE€MaTHUKU U MaTEMaTHYECKON KyJIbTYpPOH KaK CPEICTBOM MO3HAHMSI MHpPA, OBJIAJEHUEM MPOCTEUIINMU
HAaBBbIKaMU MCCIIE0BATEIBCKOM 1E€ATENbHOCTH;

6) ¢pu3uueckoe BocnuTaHue, GopMHPOBaAHHE KYJIbTYPHI 3/10POBbSI H IMOIHOHAIBHOTO 0J1arOMOJTyYHsI:



TOTOBHOCTBIO ITPUMEHSTh MaTEMATUICCKHE 3HAHUS B MHTEPECaxX CBOETO 370POBbs, BEICHUS 37I0pOBOTO 00pasa
KU3HH (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHI U OTIIbIXA, peryisapHas (U3ndecKas akTUBHOCTD),
C(OPMHPOBAHHOCTHIO HaBBIKA Pe(ICKCUH, MPU3HAHUEM CBOETO IMpaBa Ha OMMOKY M TaKOTO JK€ TpaBa JPYroro
YeJI0BeKa;

7) IKOJIOTHYECKOEe BOCIIUTAHHE:

OpHEHTAIlMel Ha TPHUMEHEHHWE MaTeMAaTHMYeCKWX 3HAHUU M pemieHus 3afad B O0JacTH COXPaHHOCTHU
OKpY>Karolllel cpeibl, MIIaHHPOBAHUS MIOCTYIKOB M OLIEHKH MX BO3MOXKHBIX IMOCJIEICTBUN ISl OKPY’KaIOIIEH Cpeibl,
OCO3HaHHEM TTI00aIBHOIO XapaKTepa 3KOJOTHYECKUX MPOoOJieM U MyTell UX peleHus;

8) amanTanus K N3MEHAIIIUMCS YCJIOBHSIM COIHATBHOI M MPUPOTHON Cpebl:

TOTOBHOCTBIO K JEHCTBHUAM B YCIIOBHUSX HEOIPEACIEHHOCTH, MOBBIILICHUIO YPOBHSA CBOEH KOMIIETEHTHOCTH
yepe3 MPaKTUUECKYIO JIeATeNbHOCTh, B TOM YHCJIE€ YMEHUE YUYUTBHCS Y IAPYTHX JIIOJEH, mpruoOpeTraTh B COBMECTHOU
JEeATEIbHOCTY HOBBIC 3HAHUS, HABBIKUA U KOMIIETEHLIUY U3 OIbITA APYTHUX;

HE0OXOIMMOCTBIO B ()OPMUPOBAHNUY HOBBIX 3HAHH, B TOM 4HClie (OPMYITUPOBATH HJIEH, TOHITHS, TUIIOTE3bI
00 OOBEKTaxX W SIBICHHSIX, B TOM YHCJIE paHEe HEHU3BECTHBIX, OCO3HABATh NEPUIIUTHI COOCTBEHHBIX 3HAHUU H
KOMITETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYalLlMIO, BOCIHPHUHUMATh CTPECCOBYIO CHUTYalMI0 KakK BBI3OB,
TpeOyIOUMil KOHTPMEP, KOPPEKTUPOBATh NMPHUHUMAEMbIE DPELICHUS W JCWCTBUS, (OPMYIUPOBATH U OLICHUBAThH
PHUCKH U TIOCIEACTBHS, (POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIE el CTBHS

Ba3oBble JJornuyeckue aeficTBUA:

e BBIIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH MAaTEMATUYECKUX OOBEKTOB, TOHATHUI, OTHOILICHH
MEXy TOHATUSAMH, (HOPMYITHPOBATH ONPEEICHNUs OHATHH, yCTAaHABINBATh CYIIECTBEHHBIA PU3HAK
KJ1accu(hUKaLnu, OCHOBAHUS JUI1 000OIIEHUS M CPAaBHEHUS, KPUTEPUH ITPOBOAMMOTO aHAIIN3A;

e BOCIPHUHUMATbh, HOPMYIHPOBATH U IPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIC U OTPULIATEIbHbIE,
€IMHUYHBIE, YaCTHBIEC U OOIIHE, YCIOBHBIE;

e  BBIABISATH MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMOCBS3HU U MPOTUBOPEUns B (haKTax, NaHHBIX,
HaAOJIOIEHUSAX U YTBEPKACHUSX, TIpeiaraTh KPUTEPHUH JIJIsl BBISBICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e JIeNaTh BBIBOJIBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U HHAYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

e pa3duparhb JOKa3aTeNIbCTBA MATEMATUYECKUX YTBEPKACHUH (TIPSAMBIE U OT IPOTHBHOTO), IPOBOJIUTH
CaMOCTOSITENTbHO HECIIOKHBIE I0KA3aTEIbCTBA MaTEMaTUYeCKHX (PaKTOB, BRICTPAUBaTh apTyMEHTAIIHIO,
MPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BHIOWpATH CIIOCOO perieHus yueOHOM 3aaun (CpaBHUBATh HECKOIBKO BAPUAHTOB PEIIEHNU s, BHIOMPATH
HauboJee MOAXOAAIIUIN C YIETOM CAaMOCTOATEIbHO BbIICTICHHBIX KPUTEPHUEB).



Ba3oBble ucciaenoBarejabcKue NeicTBUSA.

HCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT TO3HAHMS, (DOPMYITHMPOBATH BOIIPOCHI,
(bUKCcHpYIOIIKE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATEIHHO YCTaHABIMBATH HICKOMOE U IAaHHOE,
(bopMHPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO ITO3UITUI0, MHEHHCE;

MIPOBOJIUTH 110 CAMOCTOSITEIHHO COCTABIICHHOMY TUTaHy HECIIOKHBIA AKCTIEPUMEHT, HEOOIIBIIIOE
WCCIICIOBAHKE IO YCTaHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bhEKTa, 3aBUCIMOCTEH 00BHEKTOB
MEXIy CO0Oi;

CaMOCTOSITENTLHO (POPMYTUPOBATH 000OIIEHNUS ¥ BEIBOJBI TI0 Pe3yabTaTaM MPOBEAEHHOTO HAOTIOCHHS,
HCCIICIOBAHMS, OIIEHUBATh JIOCTOBEPHOCTD MOJYUYEHHBIX PE3yIbTAaTOB, BEIBOJIOB i 0OOOIICHHUI;
MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKKE BBIABUTATH MPEIITOJIOKEHUS O €T0 PA3BUTUU B
HOBBIX YCJIIOBHSIX.

Padorta ¢ undopmanmeii:

BBISIBJISTH HEIOCTATOYHOCTH M M30BITOYHOCTh HH(GOPMAITUH, TaHHBIX, HEOOXOAUMBIX ISl PEIICHUS 331a4H;
BBIOMPATH, AHATM3UPOBAThH, CHCTEMATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U
dhopm mpecTaBIeHNUs,

BBIOMPATH (OpPMY NpEACTaBICHUS HHPOPMALIUN ¥ WILTIOCTPUPOBATH PEIIaeMble 3a/1a4H CXEMaMH,
TuarpaMMaM#, HHOU rpaduKor U UX KOMOMHAITUSIMU;

OLIEHUBATh HAJAEKHOCTh HH(HOPMAIMH IO KPUTEPHSIM, TIPEATTOKEHHBIM YUUTEIEM HITH CPOPMYITUPOBAHHBIM
CaMOCTOSITEITHHO.

KoMMmyHuKkaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBUSA:

BOCIPUHUMATH U GOPMYIUPOBATH CY>KICHHS B COOTBETCTBHH C YCIOBHUIMH U LIETSIMU OOIICHHUS, SICHO,
TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh IMOSICHEHUS 110
X0y pelIeHus 3a1a4l, KOMMEHTUPOBATh MOJy4YEeHHBIH pe3ybTar;

B X071€ 00CYX/IeHUS 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOil TeMbl, TPOOIEeMBbI, pelraeMoil 3a1auu,
BBICKa3bIBaTh MJICH, HAIICJICHHBIC HA TIOUCK PELICHHUsI, COTIOCTABIISATH CBOU CY)KJICHHS C CYXKIECHUSIMH JPYTUX
YYaCTHHMKOB JHajora, 0OHapy>KUBaTh pa3jIMuie U CXOJCTBO MO3UIMNA, B KOPPEKTHOU (hopme
(dbopMyIHpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

MPEJICTaBIATh PE3yNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEOBAHUS, TPOEKTA, CAMOCTOSITEIILHO
BbIOMpaTh (popMaT BBHICTYIICHUS C YUETOM 3ajayu MPe3eHTAlMU U OCOOCHHOCTEN ayAuTOpUH;

MMOHUMATh U UCIIOJIB30BaTh MPEUMYILECTBA KOMaHAHON U UHIUBUIYaTbHOU PaOOTHI MpU pPelIeHUU Y4eOHbIX
MaTeMaTHYECKUX 3a]ad;

MPUHUMATD LEJIb COBMECTHOM JIeATEIbHOCTH, IUTAHUPOBATh OPTraHU3alii0 COBMECTHON paboTHI,
pacripenenath BUAbI paboT, J0roBapuBaThCs, 00CYKAATh MPOIIECC U pe3yabTaT padoThl, 0000IIaTh MHEHUS
HECKOIBKUX JIFOICH;

Y4acTBOBATh B TPYIIIOBLIX (hopMax pabOThI (00CYyx)AeHUS, 0OOMEH MHEHHUSIMHU, MO3TOBBIC IITYPMBI U
JpyTHE), BHIIOJIHATH CBOIO 4acTh Pa0OTHI M KOOPAWHUPOBATH CBOM JIEHCTBUS C IPYTUMU UJI€HAMH KOMaH/Ibl,
OLICHHMBATh KAYECTBO CBOETO BKJIa/a B OOLIUI MPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM y4aCTHUKAMU
B3aUMOJCUCTBHUA.

PeryasitTuBHbIe yHHBepcaJlbHbIe y4eOHbIe AelicTBUS

Camoopranuszauus:

CaMOCTOSATEIILHO COCTABJIATH TUTaH, aJITOPUTM PEIICHUS 3a7a9u (MJIU €r0 9acTh), BRIOMPATH CIIOCO0 pereHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ yI€TOM HOBOM MH(GOPMAITHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbII HHTE/VIEKT:



e BIJIAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TpOIecca U pe3yIbTaTa pellieHns MaTeMaTHUYeCKOn
3a/1auu;

e MpEeABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTbH IPU PELUICHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B
JesITeIbHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAJICHHBIX OMIMOOK, BRISIBIIEHHBIX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBHUE PE3yNIbTaTa ACITEIbHOCTH MTOCTABICHHOM LIENH U YCIOBUAM, OOBSICHITH IPUYUHBI
TOCTHIKEHUS MM HEAOCTHXKEHHSI LIEJIH, HAXOJUTh OIIUOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00y4yenus B 7 kjacce 00yJaronuiics Moxy4uT ClIeIyIoIIHe MPeIMETHbIE Pe3yIbTaThl:

Yuciia 1 BLIYMCJIECHUA

BeimonHATe, coderass YCTHbIE M NHCbMEHHBIE NPUEMBI, apUPMETHUYECKHE ACUCTBUS C PalMOHATIbHBIMH
YUCIIAMH.

HaxonuTpe 3HaYeHMs YMCIIOBBIX BBIPAKECHUH, MPUMEHATH Pa3sHOOOpa3HbIE CHOCOOBI M MPHUEMBI BBIYUCICHHS
3HA4YeHUH APOOHBIX BBIPAKEHUH, ColepKaIUX OOBIKHOBEHHBIE U IECSITUYHBIE TPOOH.

[Tepexomute oT omHOW (OPMBI 3aMMCH YUCET K Jpyro (mpeoOpa3oBhIBaTh JECATUYHYIO JApoObh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECITUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOD).

CpaBHUBaTh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.
OKpyrasTh YncCia.

BBINIONHATE NPUKUAKY U OLEHKY pe3yjbTaTa BBIYMCICHUMN, OLEHKY 3HAYCHUN YHUCIIOBBIX BBIPAKCHU.
BBINONMHATE AEUCTBHS CO CTENEHSIMU C HATYPAJIbHBIMU [TOKA3aTEIISIMU.

HpI/IMeH}ITB MPpU3HAKH ACIIMMOCTHU, PA3JIOKCHUC HAa MHOXKUTCIIN HATYPAJIbHbIX YUCCII.

Pemrate nmpakTUKO-OpUEHTUPOBAHHBIE 33/1a4H, CBSA3aHHBIEC C OTHOLICHWEM BEIUYMH, IIPONOPLIUOHAIBHOCTHIO
BEJIMYUH, IIPOLICHTAMM, UHTEPIPETUPOBATh PE3YJbTAThl PELICHUS 3a1ad ¢ y4€TOM OIPAaHMYEHUM, CBS3aHHBIX CO
CBOWCTBaMM pacCMaTpUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIPasKeHUs!

Hcnonp30BaTh anreOpandecKyl0 TEPMUHOJOTHIO W CHMBOJMKY, HPUMEHATh €€ B IPOIECcCe OCBOCHUS
y4eOHOro Marepuania.

HaXOI[I/ITB 3HA4YCHUA 6YKBCHHI)IX BI)Ipa)KeHI/II\/'I IIpH 3aaHHBIX 3HAYCHUAX IICPCMCHHBIX.

BeImonHATE mpeoOpa3oBaHMs IENOTO BHIPAKEHUST B MHOTOWICH IPHBEICHHEM TOAO0HBIX ClIaraeMbIX,
PAcCKpBITHEM CKOOOK.

BbInonHATE YMHOKEHHE OHOWIEHAa Ha MHOTOYIEH M MHOTOWIEHAa Ha MHOTOYIEH, MPUMEHATH (OpPMYIIbI
KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH.



OcCylIecTBIATh PA3l0KEHHE MHOTOYJICHOB HAa MHOXXHUTEIM C TOMOINBIO BBIHECEHMS] 3a CKOOKH O0O0ILero
MHOKUTEJNS], TPYIIUPOBKH CIaraeMbIX, MpUMeHeHus: (OpMyJ COKPAIEHHOTO YMHOKEHUSI.

[TpumensTh TIpeoOpa3oBaHUsT MHOTOWICHOB [UIsl PEHICHUS Pa3MYHbIX 33Jad U3 MATEMAaTHKH, CMEXKHBIX
MPEeIMETOB, U3 pealbHON MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTEMEHEN C HATYpaJbHBIMHU ITOKA3aTENSIMU JIJIs TPE0Opa30BaHUs BRIPAKEHUI.
YpaBHeHUS M HEPABEHCTBA

Pemate nuHeliHbIe ypaBHEHHS ¢ OJHOM NMEPEMEHHOM, IPUMEHSIA MpaBuiia Mepexoa OT UCXOJHOTO YPaBHEHUS
K PaBHOCUIIBHOMY eMy. [IpoBepsITh, SIBISETCS JIU YUCIIO KOPHEM YPaBHEHHS.

[IpumensTh rpaduueckre METOIbI IPU PEIICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.
[TonGupath npuMepsI nap Yuce, IBISIONUXCS PEIIeHUEM JIMHEHHOTO YpaBHEHUS C IBYMS IEPEMEHHBIMH.

CTtpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHS C JIBYMs NE€PEMEHHBIMH, MOJIb3YsCh
rpaduKoOM, IPUBOAUTE IPUMEPHI PELICHUS] yPaBHEHHUS.

Pemate cuctembl IByX JTMHEHHBIX YPaBHEHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJE IPadUUECKH.

CocTaBnaTh M pelmiaTh JUHEMHOE ypaBHEHHE WJINM CUCTEMY JIMHEMHBIX YPAaBHEHMH 110 YCJIOBMIO 3aJayH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4y I1OJIYyYEHHBIN pe3ysbTar.

DOyHKIUT

N300paxaTh Ha KOOPAMHATHOMN MPSMOIl TOUKH, COOTBETCTBYIOIINE 3aJJaHHBIM KOOpJIUHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbI, 3aMIUCHIBATh YMCIIOBbIE TPOMEKYTKHU Ha aIre0panyeckoM si3bIKe.

OTMe4aTh B KOOPIWHATHOHM IUTOCKOCTH TOYKH TIO 3aJlaHHBIM KOOpAWHATAaM, CTPOUTHh Tpa(uKH JIMHEHHBIX
¢byakumii. Ctpoutsb rpaduk GyHKIUN y = [X|.

OnuceiBaTh € MOMOLIBI0 (DYHKIMNA H3BECTHBbIE 3aBHCUMOCTH MEXKIY BEJIUYMHAMH: CKOPOCTb, BpEMs,
paccrosinue, 1leHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU 1O 3HAYECHUIO €€ apryMeHTa.

[TonumaTh Tpaduueckuil crocod MpeACcTaBIeHUS U aHaIM3a MH(POPMAIUK, U3BJIEKATh U WHTEPIPETHUPOBATDH
nHpOpMaIHIO U3 TPAPHUKOB PEaTHHBIX MPOLIECCOB M 3aBUCUMOCTEHA.

K koHIry 00y4enus B 8 kjacce 00y4aroImuiics MONIyduT CIeyIoIne MpeAMETHbIE pe3yIbTaThl:

Yucyia 1 BBIYUCIEHUSA

Hcnonp3oBaTh HaUaabHBIC MpEACTaBJICHUA O MHOXKCCTBC I[eﬁCTBHTeﬂbHBIX YUCCII IJIsk CpaBHCHUSA, OKPYIJICHUSA
Y BBIYHMCIICHHH, H300paxaTh ICUCTBUTEIBHBIC YUCIIAa TOYKAMHA Ha KOOPAMHATHOM MPSMOH.

[TpuMeHsATH MOHATHE apU(PMETHUECKOTO KBAaIPAaTHOTO KOPHS, HAXOJUTh KBaJIpaTHbIE KOPHU, UCIIOIb3Ys MPH
HEOOXOAUMOCTH KaJIbKYJISTOpP, BBIIOJIHATH NPEOOpa3OBaHMs BBIPAKECHUN, COAEPIKAIIMX KBaJpaTHBIC KOPHH,
KCTOJIb3Ysl CBOMCTBA KOPHEH.



Hcnons30Bath 3anucy OOJBIITUX M MAJIBIX YHCEN C IIOMOIMIBIO JIECATUYHBIX ApoOei u cTeneHel uncina 10.
Auredpanyeckue BbIPasKeHUs!

[TpuMeHATH MOHATHE CTETICHH C IeJIBIM NTOKa3aTesIeM, BBITOIHATh MPeo0pa3oBaHus BEIPAKEHUH, COEpIKaIIUX
CTEIEHU C LEJIBIM [T0KA3aTENEM.

BrITTOTHATE TOXKIECTBEHHBIE TTPEOOPa30BaHUs PAIMOHATBHBIX BBIPAKEHUN HAa OCHOBE MPABHII JACHCTBUN HAJ
MHOTOYJICHAMH U alIreOpandecKuMu APOOSIMHU.

PackmnanpiBaTh KBagpaTHBIA TPEXUIICH HA MHOKUTEIIH.

[IpumensTh mpeoOpazoBaHUsl BBHIPAKEHUN U pEHICHHs] PA3IMYHBIX 3ajad M3 MaTeMaTHKH, CMEXKHBIX
MPEeIMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pemrates nuHeNHbIE, KBaIPAaTHBIE YPABHEHUS U PallUOHAJIbHBIC YPABHEHUs, CBOAIIUEC K HUM, CUCTEMBI JBYX
YPAaBHEHUH C JBYMS IEPEMEHHBIMMU.

IIpoBoauTh IpOCTEUIINE UCCIECIOBAHHUS YPAaBHEHUN M CUCTEM YPaBHEHMI, B TOM 4YHCIIE C NPUMEHEHHEM
rpaduuecKux TpeICTaBiIeHUN (ycTaHABIMBaTh, UMEET JIM YpaBHCHHE WM CHUCTEMa YpaBHEHHUH pEIICHUs, ecliu
HMMEET, TO CKOJIBKO, U TTpoUee).

[lepexonuth OT coBecCHON (HOPMYIHUPOBKH 3a7aud K €€ anreOpandeckoil MOAEIH C TIOMOIIBIO COCTaBICHHUS
YPaBHEHUS WA CHUCTEMbI YPAaBHEHUW, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1auyd IOJYYECHHBIN
pe3yibTar.

IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHUS, OLIEHKH, PELIATh JIMHEHHBIE HEPABEHCTBA C
OJHOW TEPEMEHHON M HX CHCTEMBI, JaBaTh IpaUyecKyl0 WILTIOCTPAI[MI0 MHOXECTBA PEIICHUH HEepaBeHCTBA,
CUCTEMbI HEPABEHCTB.

DyHKUMH

[ToHrMaTh W HUCIONB30BaTh (DYHKIMOHAJIBHBIC MOHATHUA M S3bIK (TEPMUHBI, CHMBOJIIMYECKHE O0O03HAYEHUs),
OIIpeIeNIATh 3HaUeHUe (PYHKIMH 110 3HAYCHUIO apryMEeHTa, ONpeIeNIATh CBOUCTBA (PYHKIIUH 110 €€ Tpaduky.

Ctpouts rpaduku 37eMeHTapHbIX (GYHKINN BUIA:

y=k/X, y = X2, ¥y = X8,y = |x|, y = VX, OIIHCBIBATH CBONCTBA YHCIOBOI (DYHKIMH 110 e rpaduKy.

K koHIy 00y4enus B 9 kjacce 00yJaromuiicst MOJIYYHUT CIESIYIOIINE MPEAMETHBIC PE3yIbTaThI:
Yuciia 1 BLIYUCJIECHUA
CpaBHHBATh U yNOPSA0YMBATH PAIUOHATBHBIE U UPPAIIMOHATIBHBIC YHCIIA.

BrmonssaTh apI/I(bMeTI/ILIeCKI/Ie HCﬁCTBHH C paoyvOHAJIBHBIMHU 4YHCJIaMH, COY€Tasd YCTHBIC W IHCbMCHHBLIC
HpI/IéMBI, BBIITIOJHATDH BBIYMCIICHUSA C UppallMOHAJIbHBIMHA YU CJIAMH.

Haxomuth 3HaueHusi cremeHedl ¢ IENbIMH MOKa3aTelsIMH W KOpPHEH, BBIYMUCISATh 3HAUYEHHUS UHCIOBBIX
BBIPAYKECHHIA.



OKpyryisiTh ACUCTBUTEIbHBIE YHUCIA, BBIMOJIHATH NMPUKUIKY PE3yJabTaTa BBIYHUCICHHM, OLIEHKY YHCIIOBBIX
BBIPAYKECHHIA.

YpaBHeHUsS M HEPABEHCTBA

Pemate JMHEHHbIE W KBaJpaTHBIC YpaBHEHUS, YPaBHEHMs, CBOJSIIMECS K HHUM, NpocTeiime IpoOHO-
palMOHAIbHBIC YPABHEHUS.

Pemate cucTembl IBYX JIMHEHHBIX YPaBHEHHMM C JBYyMs IEPEMEHHBIMU M CUCTEMBI ABYX YPaBHEHHUMH, B
KOTOPBIX OJTHO YPAaBHEHHE HE SABJISICTCS JIMHEUHBIM.

Pemate TEKCTOBBIC 3a/lauM alreOpanyecKuM CIOCOOOM C MOMOINBIO COCTABICHHUS YPaBHEHUS WM CHCTEMBI
JBYX YPaBHEHHUHU C JBYMS [IEPEMEHHBIMHU.

[IpoBoauTHh MpoOCTEUIINE WCCIECIOBAHUS YPAaBHEHHMI M CHUCTEM YPAaBHEHUW, B TOM YHCIE C MPUMECHEHUEM
rpaduuecKux TpeACcTaBiIeHUN (ycTaHABIMBaTh, UMEET JIM YpaBHEHHE WM CHUCTEMa YpaBHEHHUH pEIICHUs, ecliu
HMMEET, TO CKOJIbKO, U IpoUee).

Pemarp nuHeiiHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh pellleHue HEPAaBEHCTB Ha YMCIIOBOM
MPSIMOM, 3aIKMCHIBATH PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Pemarb cuctembl JTUHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIOYAIOLINE KBaJpaTHOE HEPABEHCTBO,
n300paXkaTh pelIeHHEe CUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOM, 3aMIUCHIBATH PEILIEHUE C IIOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MPH PEIICHUN Pa3IMYHBIX 3a7au.
DOyHKIUT

Pacrio3naBath ()YHKI[MM W3YYEHHBIX BUIOB. [10Ka3bIBaTh CXEMATUYECKH PACIOJIOKEHUE Ha KOOPIMHATHOM
mockoetn rpadukos dymkumit suza:y = KX,y =kx +b,y=kix,y=ax2 +bx+c,y=x3, y= Vx,y=

|X|, B 3aBUCHMOCTH OT 3HAUEHMIT KO3 DUIIMEHTOB, ONUCHIBATE CBOMCTBA (DYHKIIUIA.

Crpouts u wu300pakaTh CXeMaTHYeCKH TpadUKH KBAJAPATUYHBIX (QYHKIMH, OMHCHIBATH CBOWCTBA
KBaJPAaTUYHBIX (PYHKIIUN TTO BX TpaduKam.

Pacrnio3HaBate kBaapaTudyHylo (QyHKIUIO 10 (opmyie, IPUBOAUTH MPUMEPHl KBaIpPAaTUYHBIX (YHKUIUN U3
peanbHOM )KU3HU, PU3UKHU, TEOMETPUH.

YucsioBbIe MOCTIEI0BATEIHLHOCTH H MIPOTPecCHn
Pacrnio3HaBath apupMeTHIECKyIO M TEOMETPUIECKYIO TIPOTPECCUH MTPH Pa3HBIX CIIOCO0aX 3alaHMs.

BbINONMHATE BBIYMCIIEHUS C HUCIHOJB30BaHHMEM (OpMyn n-ro ujaeHa apupMETHUYECKOH M T'eOMEeTPUUYECKOM
MIPOrpeccuii, CyMMBI MEPBBIX N YICHOB.

I/I306pa)KaTI) YJICHBI ITOCJIECA0BATCIIPHOCTH TOYKaAMH Ha KOOpI[I/IHaTHOI\/'1 ITIJIOCKOCTH.

Pemiate 3ada4u, CBA3aHHBIC C YHCJIIOBBIMHU ITIOCICAO0BATCIIBHOCTAMHA, B TOM 4YHUCIIC 3aJa4U U3 peaJII:HOI\/'I KU3HU
(c UCTIONBE30BaHUEM KATIBKYJIATOPA, TU(PPOBBIX TEXHOJIOTHI).



Ne i/t

HaumenoBanue pa3nenos u

JlaTa npoBeneHus

TeM YpOKoB ITo mmany 1o GakTy

1. IToBTOpeHue «BrlunciaeHne 3Ha4eHUM BBIPAKECHUN

2. [ToBTOpeHune «PemeHne TEKCTOBBIX 3aauy

3. IToBTOpenne «KoopauHaThl U KOOpAUHATHAS
TJIOCKOCTBY

4, IToBTOpenue «Macmtady

S. [ToBTOopenue «OTHOMIECHUS U TPOTIOPITHI

6. YwciioBble BRIPAKECHUS

7. YUucnoBble BEIPAKECHUS

8. Bripaxkenus ¢ mepeMeHHBIMU

0. BripaxkeHus ¢ nepeMeHHbIMU

10. CpaBHeHUE 3HAYEHUH BBIPAKEHUI

11. CpaBHEHHE 3HaYCHUHN BBIPAKCHUN

12. ToxnaectBa. ToxkaecTBeHHBIE TPEOOPA3OBaAHUS
BBIPAXKEHUI

13. ToxnectBa. ToxnecTBeHHbIE TPe0Opa3zoBaHUs
BBIPAXKEHUI

14. Pemenye 3amay MOBBINIEHHON CIOKHOCTHA

15. Pemenue 3aga4 noBBILIEHHON CIOKHOCTH

16. [ToaroToBka K KOHTPOJILHOM paboTe

17. Konmponvnaa paooma Nel no meme «Hucnoswie
sviparicenus. Boipasicenus c nepemeHHbIMUY

18. YpaBHEHME U €r0 KOPHU

19. Jluneiinoe ypaBHEHHE ¢ OJHOM NMEPEMEHHON

20. JIuneiiHOe ypaBHEHHE C OTHON EPEMEHHON

21, JIuHeliHOE ypaBHEHHE C OAHOW NIEPEMEHHOMN

22. Pemenue ypaBHEHUI MOBBINIEHHHON CII0KHOCTH

23. Pemenne ypaBHeHN TOBBIIEHHHON CIIOKHOCTH

24, Pemenue 3a1ay ¢ moOMONbI0 YpaBHEHUM

25. Pewienue 3a1a4 ¢ TOMOIIBIO YPAaBHEHUIN

26. Pemenue 3amay ¢ moMONbI0 YpaBHEHUM

27. Pemenye 3amay MOBBINIEHHON CIOKHOCTHA

28. Pemienue 3a1a4 NOBBIIEHHON CIIOKHOCTH

29. Pemenye 3amay MOBBINIEHHON CIOKHOCTHA

30. Pemenue 3a1a4 MOBBIIICHHON CIIO)KHOCTH

31. Cpennee apudMeTnuecKoe, pa3Max, MoJia

32. Cpennee apudmeTHueckoe pazmax, MojJa

33. MennaHa Kak CTaTUCTHYECKask XapaKTepUCTUKA

34. Pemenue 3amay mo reme «CTaTUCTHUECKHE
XapaKTEPUCTUKND

35. Pemenue 3amay mo reme «CTaTUCTHUECKHE
XapaKTEPUCTUKND

36. [ToaroToBka K KOHTPOJILHOM paboTe

37. Konmpononaa paooma Ne2 «Cmamucmuueckue
XapaKmepucmuKu

38. Uro Takoe QpyHKIUSA

39. Beruncnenne 3naueHuit GyHKIuu 1mo Gopmyse

40. I'paduku pyHKIMI

41. I'paduku dyskmmit

42. I'paduk pynkumn




43.

[IpsiMast pONnOPUHOHATILHOCT U €€ rpaduk

44, [TpsiMast MponoOpIMOHATBHOCTD U €€ Tpaduk

45. [Toctpoenue rpagukos

46. Jlunetinas Gynkius u e€ rpadux

47. Jlunetinas GyHkius u e€ rpadux

48. Jlunetinas Gynkius u e€ rpadux

49, [ToaroToBka K KOHTPOJILHOM paboTe

50. Konmponvnas pavoma Ne3 no meme « Qynkyuuy

ol. OnpeneneHne CTENEHN ¢ HaTypaJIbHBIM I10Ka3aTeleM

52. VYMHOKEHUE U AeJICHUE CTEIeHEN

53. VMHOXEHUE U IeIEHNE CTENEHEN

o4. Bo3BeneHue B CTENeHb NPOU3BEACHNS U CTENEHU

55. Bo3BegeHue B cTeneHb MPOU3BEICHUS U CTETICHU

56. OHOYJIEH U €r0 CTaHAAPTHBIN BUJT

57. Pemenue 3amannii HOBBIMIEHHON CIIOKHOCTH

58. Pemenune 3amannii TOBBIICHHOM CIIOKHOCTH

59. VYMHOKEHNE 0qHOWIEHOB. Bo3BeneHe oqHOYIEHA B
CTEIICHb

60. VYMHOKEHNE 0qHOWIEHOB. Bo3BeneHne oqHOYIEHA B
CTEIICHb

61. OyHKIUU y=X2 1 y=X3 U UX rpapuKu

62. OyHKIMK y=X2 U y=Xx3 U uX rpaduxu

63. IToctpoenne rpadukoB QyHKIUI

64. [Toctpoenue rpadukoB GyHKIHI

65. ITonroroBka K KOHTPOJILHOW paboTe

66. Konumponvnana paooma Ne4 no meme «Cmenens ¢
HAMYpPaibHbIM ROKA3Amenem»

67. MHOTOWICH U €r0 CTaHIAPTHBIN BT

68. MHOTO4JIEH ¥ €T0 CTAaHAAPTHBINA BUJT

69. CnoskeHue ¥ BRIYMTAHNE MHOTOYJICHOB

70. CrokeHHe ¥ BEIYUTaHNE MHOTOYJICHOB

71. VYMHOKEHNE OIHOWIEHA Ha MHOIOYJIEH

72. VYMHOKEHNE OMHOWIEHA HA MHOIOYJIEH

73. YMHOKEHUE OJHOWICHA HA MHOTOYJICH

74. BrigeceHne 001Iero MHOXKHUTEINSA 32 CKOOKU

75. Brinecenne 00IMIero MHOKHATEISL 3a CKOOKH

76. BrigeceHne 001ero MHOXKHUTEINA 32 CKOOKU

77. Brinecenne 00MIEro MHOKHUTESA 32 CKOOKH

78. Pemenye 3amay MOBBINIEHHON CIOKHOCTHA

79. Pemenye 3amay MOBBINIEHHON CIOKHOCTHA

80. Pernrenne 3a1a4 MOBBIIEHHON CI0XKHOCTH

81. [ToaroToBka K KOHTPOJILHOM paboTe

82. Konmponvnaa paooma Ne5 no meme
«Mmnoczounenwi. Ilpouszsedenue oonounena na
MHO20UIeH»

83. YMHOXEeHHEe MHOTOWIeHA Ha MHOTOWIEH

84. YMHOKEHIE MHOTOWIEHA Ha MHOTOUJICH

8b. YMHOKEHIE MHOTOWIEHA Ha MHOTOUJICH

86. Pa3noxeHue MHOrowieHa Ha MHOXKHTEIU CIIOCOOOM
TPYIIUPOBKH

87. Pa3noxeHrue MHOro4wieHa Ha MHOXKHTEIU CIIOCOOOM

IPYHNIIUPOBKHU




88.

PaznoxeHre MHOTOUIEHA HA MHOKUTEH CIIOCOOOM
TPYIIUPOBKH

89. Pemenue 3a1a4 MOBBIIICHHON CII0)KHOCTH

90. Pemenye 3amay MOBBIIEHHON CIOKHOCTHA

91. Pemenue 3aga4 noBBILIEHHON CIOKHOCTH

92. [ToaroToBka K KOHTPOJILHOM paboTe

93. Konmponvnasa paboma Neb no meme
«Ilpouseedenue mnozounenos)

94. Bo3sBenenue B kBaJipaT CyMMBbI U Pa3HOCTH ABYX
BBIPAXKEHUI

95. Bo3sBeneHue B kBaJipaT CyMMBbI U Pa3HOCTH ABYX
BBIPAXKEHUI

96. PaznoxeHne Ha MHOKUTENH C TOMOIIBIO (hOpMyIT
KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH

97. PaznoxeHre Ha MHOXKUTENH C TOMOIIBIO (hOpMyIT
KBaJlpaTa CyMMbI U KBaJpaTa pasHOCTH

98. PaznoxeHre Ha MHOXKUTENH C TOMOIIBIO (hOpMyI
KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH

99. YMHOXEHHE pa3HOCTH JIBYX BhIpaKEHUI Ha UX
CyMMY

100. YMHOXEHHE Pa3HOCTH JIBYX BBIPAKCHHUIN HA UX
CyMMY

101. YMHOXEHHE Pa3HOCTH JIBYX BBIPAKCHHUI HA UX
CyMMY

102. Paznoxxenne pa3HOCTH KBaJIpaTOB HA MHOKUTEITH

103. | Pa3noxeHue pa3HOCTH KBAJAPATOB HA MHOKUTEIH

104. Paznoxxenne Ha MHOKHUTENIM CYMMBI H Pa3HOCTH
KyOOB

105. Paznoxxenne Ha MHOKHUTEIIM CYMMBI H Pa3HOCTH
KyOOB

106. PaznoxxeHne Ha MHOXKUTEIN CYMMBI U Pa3HOCTH
KyOOB

107. Pemenue 3aga4 noBBILIEHHON CIOKHOCTH

108. Pemenye 3amay MOBBINIEHHON CIOKHOCTHA

1009. Pemienue 3a1a4 noOBBIIEHHON CIIOKHOCTH

110. Pemenue 3amay MOBBINIEHHON CIOKHOCTHA

111. ITonroroBka K KOHTPOJILHOW paboTe

112. | Konmponavnas pavoma Ne7 no meme «Dopmyvt
COKPAUIEHHO20 YMHONCEHUA)

113. [TpeoOpazoBaHue 11EI0T0 BHIPAKECHHSI B MHOTOYJICH

114, [IpuMeHeHne pa3IuIHBIX CIIOCOOOB JJIS PA3IIOKCHUS
MHOTOYJICHA Ha MHOKUTEJH

115. [IpuMeHeHne pa3IuYHBIX CIIOCOOOB JJISI PA3IOKCHUS
MHOTOYJICHA Ha MHOKUTEJH

116. [IpuMeHeHne pa3IuIHBIX CIIOCOOOB JJIS PA3IIOKCHUS
MHOTOYJICHA Ha MHOKUTEJH

117. [IpuMeHeHne pa3IuYHBIX CIIOCOOOB JJIS Pa3IOKCHUS
MHOTOYJICHA Ha MHOKUTEJH

118. [Tpumenenue npeoOpa3oBaHMil MENIBIX BBIPAKCHUN

119. [Tpumenenue nmpeoOpa3oBaHMIl MENBIX BBIPAKCHUN

120. [Tpumenenne npeoOpa3oBaHUl LIETBIX BEIPAKEHUH

121. [Tpumenenue nmpeoOpa3oBaHMil MENIBIX BBIPAKCHUN

122. [Tpumenenne npeoOpa3oBaHUil LIETBIX BEIPAKEHUH

123. Pemenue 3amay MOBBINIEHHON CIOKHOCTHA




124.

Pemenue 3a1au moBBINIEHHON CII0KHOCTH

125. [ToaroToBka K KOHTPOJILHOM paboTe

126. | Konmponsnas paboma Ne8 no meme
«Ilpeobpaszosanue yenvix sviparxcenuii)

127. Jlunelinple ypaBHEHHsI C IBYMSI IEPEMEHHBIMU

128. I'paduk 1uHEHHOTO YpaBHEHUS C ABYMS
NePEeMEHHBIMUI

129. ['paduix TMHEHHOTO YpaBHEHHS C IBYMS
MIEPEMEHHBIMU

130. CucTemMbl TUHEHHBIX YPaBHEHUN C ABYMsI
NIEPEMEHHBIMU

131. CucTemMbl TUHEHHBIX YPaBHEHUHN C ABYMsI
MIEPEMEHHBIMU

132. Croco0 11oACTaHOBKHU

133. Crioco0 moJICTAaHOBKH

134. Croco0 11oACTaHOBKHU

135. Crnioco0 ciioKeHust

136. Crioco0 clIoKeHHusI

137. Crnioco0 ciioXeHust

138. | Pemenue 3aa4 ¢ MOMOUIbIO CUCTEM YPaBHEHHH

139. Pemenune 3a1ay ¢ TOMOIIBIO CUCTEM YPaBHEHHI

140. PewreHue 3a1a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUI

141. Pemenue 3a1ay ¢ TOMOIIBIO CUCTEM YPaBHEHHI

142. Pemenue cucreM ypaBHEHUN pa3TuIHBIMHA
crocobamu

143. Pemenue cucreM ypaBHEHUN pa3TuIHBIMH
crocobamu

144, Pemenue cucreM ypaBHEHUN pa3TuIHBIMH
crocobamu

145. Pemenye 3amay MOBBINIEHHON CIOKHOCTHA

146. Pemenue 3aga4 noBBILIEHHON CIOKHOCTH

147. Pemenye 3amay MOBBINIEHHON CIOKHOCTHA

148. Pemenye 3amay MOBBINIEHHON CIOKHOCTHA

149. [ToaroroBka K KOHTPOJILHOU paboTe

150. | Konmponsnas pavoma Ne9 no meme «Pewenue
cucmem JTUHEUHbBIX YPAGHEHUI)
[ToBTOpenue( 15 yacon)

151. MHorouneHbl

152. CrnosxeHue ¥ BBIYMUTaHHE MHOTOYJICHOB

153. YMHOX€EHHE MHOTOUYJICHOB

154. PaznoxeHne MHOTOYJIEHOB HA MHOKHUTEIN

155. Pemenve nuHEHHBIX ypaBHEHUT

156. PelnieHne TMHENHBIX YPaBHEHUN

157. Pemenve nuHEHHBIX ypaBHEHUT

158. DopMyIIbI COKPALLICHHOTO YMHOKEHUS

159. DopMyIIbl COKPAITICHHOTO YMHOKEHUS

160. Pemenue cucreM TMHEHHBIX YpaBHEHUH

161. PemieHne cucTeM JIMHEWHBIX YPaBHEHUN

162. Hrtorooe moBropeHune

163. ITonroroBka K KOHTPOJILHOW paboTe

164. | Hmozoeasn xkonmpoavnasn paboma

165. Pabora Hag ommbOkamu

166. Peseps

167. Peseps




168. | Peseps
169. Peseps
170. Peseps
Bcero 170 K.p. 10




