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INOACHUTEJIBHASA 3AIINCKA

Anrebpa SIBISIeTCS OHUM M3 OTNOPHBIX KypCOB OCHOBHOT'O OOIIEro 0Opa3oBaHUS: OHA
o0ecrieunBaeT U3y4eHHE IPYrHX TUCHHUIUINH, KaK €CTECTBEHHO-HAYYHOT 0, TAK U T'yMaHUTAPHOTO
IIMKJIOB, €€ OCBOCHHE HEOOXOAMMO IS IIPOJOJDKEHHST 00pa30BaHUS U B IOBCEAHEBHOM JKU3HH.
Pa3Butie y OOydYarOIIMXCsi HAyYHBIX IIPEICTABICHUI O MPOMCXOKICHUH M CYIIHOCTH
anreOpanyecknx aOCTpakIMid, Crocode OTpaKEHUS MaTeMaTHYeCKOW HayKoW sBJICHUH U
IPOLIECCOB B IPUPOJAEC U OOLIECTBE, POJIM MATEMAaTHYECKOTO MOJCIUPOBaHHS B HAYYHOM
NO3HAHUU M B MPAKTUKE CHOCOOCTBYET (HOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHS M Ka4deCTB
MBIIUICHUS, HEOOXOMUMBIX Ul aJanTalid B COBpeMEHHOM IH(ppoBoM obiectBe. M3ydeHne
anreOpsl o0ecrieyrBaeT pa3BUTHE YMEHHS HAOJI01aTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEpKAeHHUS. OCBOCHHE Kypca aireOpbl o0ecriedrBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYarOIIUXCs: OHU HCIIONB3YIOT JCAYKTHBHBIC U
WHJIyKTUBHBIC PACCYKICHUS, 0000IICHUE M KOHKPETH3alHUI0, a0CTparupoBaHUE M aHAJIOTHIO.
OOyuenue anreOpe mnpexanojaraeT 3HAYUTENBHBIH OOBEM CAMOCTOATENLHON JESTEIbHOCTH
o0ydarommxcs, I0ITOMY CAaMOCTOSTEIFHOE pEIICHHWEe 3ajad  SBISICTCS — pealu3anuei
JeATeIbHOCTHOTO MPUHIIUIA O0YUCHUSI.

B crpykrype mnporpaMmbl yueOHOTO Kypca «AusreOpa» sl OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJCP)KATeNbHO-METOAMYECKUe JIMHUK: «Yucma u
BBIUMCIICHUSY, «ANreOpandyeckue BBIpKEHUS», «YPAaBHEHHUS U HEpaBeHCTBay, «DyHKIHUNY.
Ka)KI[afI N3 OTUX COACPIKATCIbHO-METOJUUCCKHUX JIMHAHU Pa3BHUBACTCA Ha MPOTAKCHUN TpéX JICT
U3yUYeHHs Kypca, B3aUMOJICHCTBYS C IDYTHMMH €ro JIMHUSMH. B Xo/ie n3ydeHus: yueOHOTO Kypca
00yJarOIIUMCS TIPUXOIUTCS JIOTHIYCCKH PACCYXkIAaTh, UCIIOJIE30BATh TEOPETUKO-MHOKECTBESHHBIN
s3bIK. B CBsI3M ¢ 3THM B IporpaMmy y4eOHOTo Kypca «Aaredopay BKIFOUCHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTABICHHBIC BO BCEX OCHOBHBIX pa3jeliaXx MaTeMaTH4ecKoro oOpa3oBaHUS W
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMKCS OCHOB YHHUBEPCAJIBHOIO MAaTEMaTHYECKOTO
s3pika. CopeprKaTenbHON U CTPYKTYPHOH OCOOEHHOCTBIO YyUeOHOTO Kypca «Anredpay siBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHUM «Yucna M BBIYUCICHUSA» CIY)KUT OCHOBOW [UJIsl JalibHEHIIEro
W3YYEeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIIIICHUS,
q)OpMHpOBaHI/IIO YMCHHA TT0JIb30BATHCA aJITOPUTMaMM, a TAKXKE HpI/IO6p€T€HI/IIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJUMBIX Il TOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHUS O YMCIIE Ha YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUsS CBS3aHO C PAMOHAIBHBIMH M HUPPAIMOHAIHLHBIMH YHCIIAMH,
dbopMupoBaHUEM MPEACTABIECHUN O ACHCTBUTENHLHOM YHCIE. 3aBEpIICHHE OCBOCHUS YHCIOBOM
JIMHUU OTHECEHO K CpeHeMY o0IeMy 00pa30BaHHUIo.

Conepkanue JABYX alNreOpanyeckux JIMHUM — «AJreOpandeckue BBIPAKEHUS» U
«YpaBHEHUS W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydaroLIMXCs
MaTeMaTHYECKOTO ammapaTra, HEOOXOTUMOTO IS pelIeHHs 3aJad MaTeMaTHKH, CMEKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
yueOHBI  MaTepuan TpPYNNHpPYeTcs BOKPYr  palMOHANBHBIX  BBIpaXEeHUH.  Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATeMAaTUKH KakK S3bIKa JJIsl IOCTPOCHUS MAaTEMAaTHUECKUX MOJIENEH,
OTIMCAHMsI TIPOIIECCOB U SIBIICHUH peabHOr0 MHpa. B 3amaun oOyueHus anreOpe BXOISAT TaKKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOTo, B YacTHOCTH, s
OCBOCHHS Kypca WH(GOpPMATHKH, ¥ OBIIQJICHUE HABBIKAMH JEAYKTUBHBIX PaCCYKICHH.
[TpeoOpazoBaHre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPaXKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.



Conepxkanrie  (QyHKIMOHAIBbHO-TpaWUeCKOW  JIMHUM  HAlEJIEHO Ha  IOJydYeHHUe
0o0ydJaronuMucs 3HaHUN O QYHKIMIX KaK BaKHEUIIEH MaTEMaTHYSCKON MOJIETH I OTHCaHUs
U HCCIIENIOBAaHUSI PAa3HOOOPA3HBIX MPOIIECCOB M SBJICHHWHM B Mpupoje U obmectBe. M3yueHue
Marepuaga CHOCOOCTBYET pa3BUTHIO y OOYYAIOIIMXCS YMEHHUS HCIOJIb30BaTh pa3jIuvHbIC
BLIpa31/ITeJIBHLIe CpGI[CTBa A3bIKa MAaTC€MAaTHUKH — CJIOBCCHBIC, CHMMBOJIMYCCKUC, rpa(bnqecm/le,
BHOCHUT BKJIaJl B (JOPMHUPOBAHUE TIPEJICTABICHUA O POJIM MATEMATUKH B Pa3BUTHH IIMBUIIM3AIIUN
U KYJIBTYPEL.

CornacHo yueOHOMY Tu1any B 7-9 Kilaccax u3y4aercs: yueOHbIN Kypc «Anredpay, KOTOpBIi
BKJIIOYAET CICAYIOUIME OCHOBHBIC pa3feibl coiepkaHus: «Yuciaa W BBIYMCICHHAN,
«AnredpanyuecKue BEIPAKCHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

Ha u3yuenne yuebHOro Kypca «Anredpa» orsoaurcs 306 gacos: B 7 kiacce — 102 yaca (3
yaca B Hejmen), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIETIIO).

COILEPKAHUE OBYYEHUS

7 KIIACC

Yucsia v BbIYUCICHUSA
Jpobu 0OBIKHOBEHHBIC U JECATUYHBIC, TIEPEX0]] OT OJHOU (HOPMBI 3aITUCH IPOOEH K JAPYrou.

[loHsiTHE pallMOHATBHOTO YHKCIA, 3allUCh, CPABHEHHUE, YIOPAJOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmernueckue JEHCTBUS C pallMOHaJIbHBIMU 4HcliaMu. Pemienue 3amady U3 peanbHOU
MIPAKTUKU HA YaCTH, Ha APOOH.

CremneHb ¢ HaTypaJIbHBIM TOKa3aTeIeM: OIpe/eieHHe, Mpeo0pa3oBaHme BhIPAKEHUH HA OCHOBE
orpezeneHus, 3anuch oonbiux yrces. [IpouenTsl, 3anuch NPOLEHTOB B BHUJIE Ipo0OU U 1podu B
BHJIE ITPOLICHTOB. TpU OCHOBHBIE 33/1a4U Ha MPOLIEHTHI, pEIICHUE 33]1a4 U3 PeaIbHON MPAKTUKH.
[IpuMeHeHre MPU3HAKOB JACIUMOCTH, PA3JI0KEHNE HA MHOKUTENIN HaTypAIbHbBIX YHCET.
PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsSMast U 00paTHAs MPOMOPIHUOHAIEHOCTH.
Auredpanyeckue BbIpaKeHHs

IlepemeHHbBIE, YHMCIIOBOE 3HAYEHHE BBIPAKEHUS C NEPEMEHHOU. JlomycThmble 3HaYEHUS
nepeMeHHbIX. [IpeacTaBneHue 3aBHCHMOCTH MEXAY BETUYMHAMU B BHIE (DOPMYIIBL
Boruncnenus no ¢gopmynam. IlpeodbpazoBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXXEHHS, TIPaBUiIa MPeoOpa30BaHUsI CYMM M TMPOU3BEIEHUH, TpaBUiia PACKPBITUS CKOOOK U
MPUBEICHNS OTOOHBIX CIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIbHBIM MOKA3aTEIIEM.
OpnHounenbl W MHorowieHsl. CteneHb MHorouieHa. CrokeHHe, BBIUUTAHHME, YMHOXEHHUE

MHOTI'OYJICHOB. CDOpMYJ'H)I COKpaH_[éHHOFO YMHOXCHHA: KBaApaT CYMMbI W KBaJApaT PasHOCTH.
(DOpMYJ'Ia Pa3HOCTU KBaApPATOB. PaznoxxeHre MHOTO4JICHOB HA MHOXKUTEIIH.

YpaBHeHHUs M HEPABEHCTBA



VYpaBHeHHE, KOpPEHb YpaBHEHHs, MpaBujia MpeoOpa3oBaHUsl ypaBHEHUS, PABHOCUIBHOCTh
YpaBHEHUH.

JIuHelHOe ypaBHEHHME C OAHON MEPEMEHHOM, YACIO KOPHEH JIMHEHHOTO YPAaBHEHHUs, PELICHHUE
JUHENHbIX ypaBHeHHH. CoOCTaBlieHHME YpaBHEHMM 110 YCIOBHIO 3ajayd. PemieHue TeKCTOBBIX
3aJa4 ¢ IOMOUIbIO yPaBHEHUM.

JluneiiHoe ypaBHEHHE C JByMSl MepeMeHHbIMU U ero rpaduk. Cuctema ABYX JIMHEHHBIX
YpaBHEHHMI € JBYMsl NEpeMEHHBbIMH. PemieHue cucteM ypaBHEHHH CIOCOOOM ITOJCTAaHOBKH.
[Ipumepsl penieHns: TEKCTOBBIX 3a7a4 € TIOMOILBI CUCTEM YPaBHEHMIA.

DOyHKINHA

Koopaunara Touku Ha npsmoi. YuciaoBsle IPOMEKYTKH. PaccrosiHue Mexay AByMs TOYKAMMU
KOOPJMHATHOU MPSIMOIA.

[IpssmoyronbHast cucrema koopauHat, ocu Ox u Oy. Alcumcca u opAMHATa TOYKH Ha
KOOpAMHATHON IutockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. Urtenue rpadukos
peanbHbIX 3aBuUcHUMoOCTel. [lonsarne dynkuuu. I['padux dyaknum. CpoicTBa (QYHKINMN.
JIuneitnast pynkuus, e€ rpaguk. I'padpux pynkuuu y = |x|. ['paduueckoe pemenune JInHEHHbIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KUIACC
Yuciia 1 BBIYHCICHUA

KBanpaTtHsiii kopenb u3 uwucna. Ilonstue 00 wuppaunuoHasbHOM uuncie. JlecaTUUHbIE
npUOJIMKEHUsT UpPALMOHANBHBIX Yncelsl. CBoMcTBa apu(pMETHYECKUX KBaJPaTHBIX KOPHEH U UX
IPUMEHEHHE K MpeoOpa3oBaHUIO YHMCIOBBIX BBIPAKEHUHW U BBIYMCICHUSAM. JleHCTBUTENIbHbBIE
qucia.
Crenens ¢ 1eabIM NOKa3areneM 1 e€ cBoiicTBa. CTaHapTHAs 3aMIUCh YUCIIA.
Auredpanyeckune BbIPaKeHHUs

KBagparsslii TpEXUieH, pa3iioKeHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poob. OCHOBHOE CBOMCTBO airedpanueckoi qpoodu. CriokeHue, BBIYUTaHHUE,
YMHOXEHHE, JeJIeHne anredpandeckux JpooOei. PanuoHanbHble BBIpAKEHUS U HX
npeoOpa3oBaHue.

YpaBHeHUs M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmyna KopHeH KBaJapaTHoro ypaBHeHHMs. Teopema Buera.
Pemenune ypaBHeHM, cBoaAmIMXCA K JMHEWHBIM U KBajapaTHbIM. [Ipocteifmue npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'padmueckas uHTeprnpeTanusi ypaBHEHUH C JIByMsl IMEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YPaBHEHHUH C JIBYyMs NepeMEHHbIMU. [Ipumepbl pelieHus CUCTEM HENMHEWHBIX ypaBHEHHH ¢

ABYMSA IEPEMCHHBIMMU.

Pemenne TeKCTOBBIX 3a/1a4 areOpandecKuM CIIocoOOM.



HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ oHOM nepeMeHHOW. PaBHOCHIBHOCTB
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA ¢ OJHON nmepeMeHHON. CHCTEMBI IMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

DOyHKIUUHA

[lonarue ¢ynkuuu. OOMacTh OMpeAeTeHUs M MHOXKECTBO 3HaueHWH QyHKIuH. CrocoOb!
3aiaHusl PyHKITUH.

I'padux pynxun. Ytenue cBoiictB Gpynkuuu mo e€ rpadpuxy. [Ipumeps! rpagukoB GyHKINH,
OTPaXKAIOUINX PeaTbHBIE MPOLECCHI.

@OyHKIMYK, ONHUCHIBAIOIIME NPAMYI0 M OOpaTHYIO INPONOPLUOHAIBHBIE 3aBUCHMOCTH, WX
rpadukn. OyHKIEKA Y = X2,y = X3, Y = VX, y=|x|. [paduueckoe pemenne ypaBHeHHi I CHCTEM
YpaBHEHUU.

9 KJIACC
Yucaa v BEIYHCTEHUS

PanrionanbHble 4ucIa, MPpPAIMOHAIBHBIC YHCIA, KOHCYHBIC M OCCKOHCYHBIC JCCATHYHBIC
npoOu. MHOXECTBO [ICHCTBUTENBHBIX YHCEN, JACHCTBUTENbHBIE YHUCIA KaK OECKOHEUHbIE
JeCATHYHBIC  JpoOu. B3aMMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM

JICICTBUTEIIBHBIX YUCEIl U KOOPJAUHATHOM MPSIMOUN

CpaBHCHI/Ie JIEUCTBUTEIIHLHBIX HHuCCII, apI/I(I)MCTI/I‘{eCKI/Ie JEUCTBUSL C JCUCTBUTEIBLHBIMU
HYHUCJIaMHU.

Pa3mepsl 00bEKTOB OKPYXKAIOLIET0 MUPA, AJIUTEILHOCTh IPOLECCOB B OKPYKAIOIIEM MUPE.

[TpubnuxEéHHOe 3HAYEHHE BEIWYHMHBI, TOYHOCTh NPUOMKEeHUs. OKpyriieHHe 4YHced.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYUCICHUMN.

YpaBHeHUsI M HEpaABEHCTBA

JInnelinoe ypaBHeHue. PemieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHEHMI, CBOASIIMXCS K KBaJIpaTHbIM. bukBajapaTHOe
ypaBHeHuE. [IpuMepsl pelieHust ypaBHEHUM TPETbel M YETBEPTOWM CTENEHEH Pa3fioKEHUEM Ha

MHOXUTCIIN.

Pemenue Z[pO6HO-paLII/IOHaHBHBIX ypaBHeHHfI. Pemienne TekcToBBIX 3adau anre6panqec1<1/1M
METOJ0M.

VYpaBHeHHe C ABYMsI NEpeMEHHbIMM M ero rpaduk. PemeHue cucrteM IBYX JHMHEHHBIX
YpaBHEHUN € JBYyMs IE€pEMEHHbIMHU. PeleHune cucrteM JByX ypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTEpIpETaLUs CUCTEMbl YpaBHEHUH ¢
JIBYMSI IIEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIocoOOM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.



Pemienne nuHEMHBIX HEPABEHCTB C OJHOW MepeMeHHOW. PemieHue cucTemM JMHEWHBIX
HEpaBEHCTB C OJHOM mepeMmeHHOM. KBaapaTHeie HepaBeHCTBa. ['paduyeckas WHTEpIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

DOyHKIUUHA

KBampatnunass ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, KOOpAMHATHI BEPIIUHBI
napadoJIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduxn dyskmit: y = kx, y=kx + b, y=k/x, y =x3, y=x, y = x| , u ux cBoiicTsa.
Yucii0BbIe MOCIET0BATEILHOCTH H MIPOTPecCH U

[ToHsATHE YHMCIOBOM TOCIEIOBATEILHOCTU. 3a/JlaHUe IOCIEI0BATEILHOCTH PEKYyPPEHTHON
dbopmyroi u popMyIoi N-To WiIeHa.

Apudmerndeckass U reomeTpuueckas mporpeccuud. @opmyIibl N-ro WieHa apupMeTHIecKor u
F€OMETPUYECKOU IIPOTrPECCUil, CyMMBI IIEPBBIX N YICHOB.

N300pakeHre uiIeHOB apu(METHYECKOW H TIeOMETPUYECKON mporpeccuil TodykamMu Ha
KOOpPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE  pe3yJbTaThl OCBOCHUS  IPOrpaMMbl  y4eOHOTO  Kypca  «Anredpay
XapaKTEepU3YIOTCS:

1) naTpuoTHYeCKOE BOCIIMTAHHE:

MIPOSIBJICHUEM HHTEpeca K IPOILIOMY M HACTOAILIEMY POCCHMCKON MaTEMaTUKH, LICHHOCTHBIM
OTHOLIEHHEM K JOCTWKEHHUSAM POCCUHUCKMX MAaTEMaTUKOB U POCCUUCKOW MaTeMaTU4YECKOH
IIKOJIbI, K HCITOJIb30BAHUIO 3TUX JOCTUKEHHUH B IPYrMX HayKax U MPUKIAIHBIX cepax;

2) IPaA’KAAHCKOC U NYXOBHO-HPABCTBEHHO€ BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OO0S3aHHOCTEM TpakJIaHWMHA W pealu3allid  ero Ipas.,
MPEJCTAaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYP,
SIBJICHHM, TPOIEAYP TPakJTaHCKOTO OOIIecTBa (HAImpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJIEHUIO ITUUYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUI
HAyKH, OCO3HAHUEM BaXHOCTH MOPAJIbHO-3THUECKUX MPUHITUIIOB B JEATEIHLHOCTH YIEHOTO;

3) Tpy/i0BO€ BociMTAHME:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PELICHUM IPAKTUYECKUX 3a7a4 MaTeMaTU4YeCKOU
HAIpPaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTeMaTU4YecKoro o0pa3oBaHUS HA NMPOTSHKEHUU BCeil
KHU3HH Ul YCHeITHON Mpo(ecCHOHANBHOM AeATeNbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUH OOpa3oBaHUS U
KU3HEHHBIX TUIAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;



4) 3cTeTHYecKOe BOCTUTAHUE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY U 3CTETHYECKOMY BOCIIPHATHIO MAaTEMaTHUYECKUX OOBEKTOB,
3ajjay, pELICHWH, pacCyXIeHHH, YMEHHIO BHJIETb MaTeMaTHMYECKHUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) IHMEHHOCTU HAYYHOI'O IIO3HAHUSA

OpHEHTAIlMe B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBICHUA 00
OCHOBHBIX 3aKOHOMCPHOCTAX PA3BUTHUA UYCJIOBCKA, IMPUPOAbBI U O6IJ_ICCTBa, IIOHUMAaHHUEM
MaTeMaTUYeCKOW HAayKH KakK c(depbl 4YeIOBEYECKOW eATEeIbHOCTH, ITarloB €€ pa3BUTHSA U
SHAYUMOCTHU IJId PA3BUTHA HHUBUJIM3AllUH, OBJIAJCHUECM SA3BIKOM MATCMATUKU U MaTeEMaTUYECKOUN
KyJIbTypOH KaK CpEICTBOM IIO3HAHUS MHpa, OBJAJCHUEM MPOCTCUININMH HaBBIKAMU
HCCIIeIOBATEIbCKOMN eI TEIbHOCTH;

6) puszuueckoe BocnuTaHHE, (POPMHUPOBAHHME KYJIbLTYPbI 310POBbSI W IMOIMOHAJIBLHOIO
0J1aronosIy4us:

TOTOBHOCTBIO TMPHMEHSATh MaTEMAaTUYCCKHE 3HAaHUS B HMHTEPECax CBOETO 3/I0POBbs, BEICHUS
3I0pOBOTO 00pa3a *)MU3HU (370pOBOE MUTAHUE, COATAHCHPOBAHHBIA PEKHUM 3aHSATHH M OTIbIXA,
peryisipHasi (pu3nyYecKas aKTUBHOCTB), COPMHUPOBAHHOCTHIO HABBbIKA PEQIICKCUU, TIPU3HAHHEM
CBOETO TpaBa Ha OMMOKY M TAaKOTO KE MpaBa JPyroro 4eioBeKa;

7) IKOJOIrH4eCKoe BOCIIMTAHHUEC:

OpHEHTAallMell Ha NPUMEHEHHWE MAaTEeMAaTHYeCKUX 3HAHWH sl pelleHHs 3a7ad B 00JacTH
COXPaHHOCTH OKpYXAroIleld Cpelpl, IUIAHUPOBAHHUSA IIOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
HOCJICACTBUH JJISI OKPY’KAIOIIEH Cpe/bl, OCO3HAaHMEM IJI00AIBbHOrO XapakTepa KOJOTHYECKUX
po0JieM U IyTel X peleHus;

8) amanTanusi K U3MEHSIOIIMMCS YCJIOBHSIM COIIMAJILHOI M PUPOTHON Cpebl:
TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHUSAX HEONPEIACIEHHOCTH, IOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO IEATEIBbHOCTh, B TOM YHCIIE YMEHHUE YUYHUTHCS y IPYTHUX
Jrofied, MpuoOpeTaTh B COBMECTHON JESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIUU U3
OIIBITA IPYTUX;
HEOOXOIUMOCThIO B (OPMUPOBAHMU HOBBIX 3HaHHWI, B TOM 4ucie (OPMyJIHpPOBATH WJIEH,
HOHATHS, TUIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHCIIE paHEe HEM3BECTHBIX, OCO3HABATh
Jne(uIUTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMI0, BOCIIPUHUMATH CTPECCOBYIO CUTYALMIO Kak
BBI30B, TpeOyIOmUil KOHTPMEpP, KOPPEKTUPOBAaTh INPUHHUMAEMble pEIIeHUS U JIeiCcTBHUA,
(bopMyIUpPOBAThH U OLIEHUBATH PUCKH U MOCJIEACTBUS, JOPMUPOBATH OTIBIT.
METANPEAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIC NelCTBUS

Ba3oBble JJoruueckue geiicTBUA:



BBISBIISITH M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHIA,
OTHOIIEHUH MEXAYy MOHATUAMH, (OPMYIMPOBATH ONPEAEICHHUs TIOHATHH, YCTaHaBIMBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS JJISi 00OOIIEHHS U CPAaBHEHHS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPHHUMATh, (OPMYyIHpOBaTh U MPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISABIISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M POTUBOpEYNs B (PaKTax, TaHHBIX,
HaOJIIOAECHUAX M YTBEPKACHUAX, MpenaraTb KPUTEPUU JUIsl BBIABICHMS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUI;

JieNIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIFOYEHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeIbCTBA MaTEMaTHYECKMX YTBEPXKACHHH (IIpsIMble M OT IPOTHBHOIO),
IPOBOJIUTH  CaMOCTOSITETIBHO  HECIIOKHBIE  JJOKAa3aTelIbCTBA  MAaTEeMaTH4ECKUX  (aKToB,
BBICTPAaWBaTh AapryMEHTAlUI0, M[PUBOJUTH IPUMEPbl M KOHTPIpPUMEpPBbI, OOOCHOBBIBATH
COOCTBEHHBIE PacCyX/ICHHUS;

BBIOMpATh CIOCOO pelleHus y4eOHOM 3aiayu (CpaBHHMBATh HECKOJIBKO BapUAHTOB PELICHHUS,
BbIOMpaTh HanboJIee MOAXOAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBareibcKue AeiCTBHUA.

UCIIOJIb30BAaTh BOMNPOCHI KAaK HCCIICOBATCIBLCKANA WHCTPYMEHT TIO3HAHUSA, (HOPMYIHPOBATH
BOIPOCHI, (PUKCUPYIOIIUE MPOTUBOPEUHE, MMPOOIIEMY, CAMOCTOSTEILHO YCTaHABIUBATH UCKOMOE
¥ JJaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIIHIO, MHCHHUC;

IPOBOJUTH 10 CAMOCTOSITEIILHO COCTABICHHOMY ILJIaHY HECIIOXKHBIA AKCHEPUMEHT, HEOOJIbIIOe
WCCJICIOBAHNE IO YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTW4YeCKOro OOBEKTa, 3aBUCHMOCTEU
00BEKTOB MEX]y COO0I;

CaMOCTOSITEIILHO (OPMYyITUPOBaTh O0OOMIEHUS W BBIBOABI 1O pPE3yJbTaTaM IPOBEAEHHOTO
HaOJIFO/ICHUS, UCCIICIOBAHMSI, OICHUBAThH JIOCTOBEPHOCTH IMOJIyYECHHBIX PE3yJbTaTOB, BEIBOJIOB U
000011IeHHI];

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIlecca, a TaKKe BBIIBHTaTh MPEINOI0KEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Padora ¢ undpopmanmeii:

BBISBIISATh HEJOCTATOYHOCTh W HW30BITOYHOCTh HH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX JJIs
pelIeHus 3a/1a4i;

BBIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETHPOBATh HHPOPMALIUIO Pa3IMYHBIX
BUJIOB U (hOpM Ipe/iCTaBICHMUS;

BbIOMpaTh (opMy MpeACTaBIeHUs HHGOpPMAlMM M WUTIOCTPUPOBATh pellaeMble 3a7auu
CXeMaMH, AMarpaMMaMH, HHOM rpadukoi u MX KOMOMHALMSIMY;

OLICHUBATh HAAEKHOCTh HMH(OpPMAUMM 10 KPUTEPUSM, MPEATIOKEHHbIM YUUTENeM WU
c(hOpMyJIHPOBAHHBIM CAMOCTOSITENBLHO.

KoMmMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKACHUS B COOTBETCTBUHU C YCIOBHSAMHU U LIEISIMHU OOLICHHUS,
SCHO, TOYHO, IPAMOTHO BBbIpaXKaThb CBOIO TOUYKY 3PEHHUS B YCTHBIX M IMHUCbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHUS 110 X0y PEIIECHUS 3a]]a4l, KOMMEHTUPOBATh IIOJYyYEHHBIN PE3yJIbTaT;

B XOA€ OOCYXJEHHUS 3aJaBaThb BOINPOCHI IO CYLIECTBY OOCYXJIaeMOWH TEeMbI, IMPOOJIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh UJIEM, HALIEIEHHBIE HA MOMCK PELIEHMs], CONOCTAaBISTh CBOU
CYXKICHHS C CY)KJIEHUSIMU JIPYTMX YYaCTHHUKOB JHajiora, OOHApy>KMBaTh paziuive M CXOACTBO
MO3ULIMH, B KOPPEKTHOU opme (HopMyIHpOBaTh Pa3HOITIACHs, CBOU BO3PAKECHHUS;



OpPEICTaBIATh PE3yJabTaThl pEIICHUs 3aJadyd, OKCIEPUMEHTa, MCCICIOBaHUs, IPOEKTa,
CaMOCTOATENIFHO ~BBIOMpATh (opmMar BBICTYIUICHHS C Yy4ETOM 3a7a4  TPE3CHTALUH U
O0COOEHHOCTEHN ayAUTOPUH;

NOHUMATh W HCIOJIB30BAaTh IPEUMYIIECTBA KOMAHAHOW WM WHIMBHIYaJbHOH pabOTHl IIpH
peleHny y4yeOHbIX MaTeMaTHYECKUX 3a71ay;

NPUHUMATh IeJIb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPTaHU3ALMI0 COBMECTHOW PaboTHI,
pacripeneniate BUABI pabOT, JOTOBAPHBATHCSA, OOCYXKIATh IPOLECC M pe3yabTaT pabOTHI,
0000111aTh MHEHHUS HECKOJIILKUX JIONEH;

y4acTBOBaTh B TIPYyMIOBBIX (opmax paboTel (0OCYXIeHHsS, OOMEH MHEHHSMH, MO3TOBBIC
IITYpMBl W JpPYyTHE), BBHINOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOM ICHUCTBHS C
JPYTUMH 4JI€HAMH KOMAaH/bI, OIIEHHWBAaTh KAaueCTBO CBOEro BKJaJa B OOMIUI MPOIYKT IO
KpPUTEPUSIM, CYOPMYITHUPOBAHHBIM yJaCTHUKAMHU B3aHMMOJICHCTBUSL.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranu3anus:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, aJFOPUTM pEIIeHUs 3ajadyd (WM €ro 4acTb), BbIOMpaTh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCA PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C YUETOM HOBOH MH(OpPMAIIHH.

CﬁMOKOHTpOﬂb, 3MOLIMOHAJIbHBIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS Tpolecca W pe3yibTaTra pelIeHHS
MaTeMaTUYECKOH 3a7auu;
IpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIpM pPEIIEHUU 33Jayd, BHOCUTH
KOPPEKTHBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB, HAWJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;
OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTU IIOCTAaBICHHOM LEIM U YCIOBUSAM,
OOBSACHATDH MPUYMHBI JOCTH)KEHUS WJIM HEJOCTUKEHUS LIEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIbTATHI
K xoniy o0ydyeHus B 7 kjacce o0yJaronuuics MoyquT CIEIYIONMEe TPEIMETHBIC PE3YJIbTATHI:
Yucoa 1 BbIYUCIEHUSA

BoinonHsATh, coyeras yCTHbIE M THCbMEHHbIE MPUEMBI, apudmMeTndyeckue JeHUCTBUSA C
palMOHAIBHBIMM YHCIAMHU.

HaxoauTh 3HaueHUs YHMCIOBBIX BBIPAXKEHUH, MPUMEHATh Pa3HOOOpazHbIE CIIOCOOBI U MPUEMBI
BBIYUCIICHHUS] 3HAUYEHUI JAPOOHBIX BBIPAKEHHUH, colepKalluX OOBIKHOBEHHbBIE M JECATHYHBIC

Jpoowu.

[TepexonuTh OT OJHON (POPMBI 3aNKCH YUCEI K APYroi (MpeoOpa3oBbIBaTh JECITHUHYIO ApOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JECATUYHYIO
IpOOB).

CpaBHI/IBaTB " ynopsaaouuBaTh palifuOHAJIILHBIC YUCIIA.

OKpyrasTh yMcha.



BbINONMHATE NPUKHUIKY M OLEHKY pe3yJibTaTa BBIYUCICHUN, OLEHKY 3HAYEHUH YHCIOBBIX
BbIpaXeHHI. BBIMOMHATE AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU MOKA3aTEISIMH.

HpI/IMeHHTB IMPU3HAKKU ACTITUMOCTH, Pa3JIOKCHHUEC Ha MHOXHWTECIN HAaTypaJIbHbBIX YHUCCII.

PemraTs IIPAKTUKO-OPUECHTUPOBAHHBIC  3aJa4dd, CBsA3aHHBIC C OTHOIOCHHMEM  BCJIMYHH,
MMPpONMOpUHUOHAJIBHOCTBIO BCIIMYUH, IPOUCHTAMU, UHTCPIPECTUPOBATL PC3YJIbTAThl PCHICHUA 3a1a4
C y‘léTOM OFpaHquHHﬁ, CBSA3aHHBIX CO CBOMCTBAMH paccMaTpruBaCMbIX 00BEKTOB.

Anredpanyeckne BbIPaKeHUs

Hcnonb30BaTe anreOpanveckyrd TEPMUHOJOTHIO W CHMBOJIMKY, NPHUMEHSATh €€ B mpolecce
OCBOCHMS y4eOHOr0 MaTepuania.

HaXOI[I/ITB 3HAa4YCHUA 6YKB6HHBIX BBIpa)KeHI/Iﬁ IIpHU 3aaHHBIX 3HAYCHHUAX IIEPECMCHHBIX.

BreinonHaTh Hp606paSOBaHI/I$I OeJIoro BBIPAKCHHUA B MHOTI'OYWICH IIPHUBCACHHCM HO,Z[O6HLIX
CcJ1ara€MbIX, paCKpbITHEM CKOOOK.

BBINIONHATE YMHOXKEHUE OAHOYICHA Ha MHOTOWIEH U MHOIOYJIEHAa HAa MHOIOWIECH, IPUMEHATD
(dopMyJibl KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCYIIIGCTBJIHTI) PAa3JI0KECHUC MHOTOYJICHOB HAa MHOXXUTCIM C IMOMOLIBIO BBIHCCCHHA 3a CKOOKH
06]]_[61"0 MHOXUTCIJIA, TPYIIIAPOBKU CJlaraCMbIX, JIIPUMCHCHUA (I)OpMy.]'I COKpaH_IéHHOI‘O

YMHOXCHHUA.

HpI/IMGHHTI) Hp606pa30BaHI/I$I MHOI'OYJICHOB IS PCHICHUA PA3JIMUHBIX 3aJJa4 W3 MATCMATHKH,
CMCKHBIX IPEAMETOB, U3 peaHLHOﬁ IMPAKTHUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM € HaATypaJbHBIMHM IOKa3aTelsiMU Uil MpeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHUs] M HEPABEHCTBA

Pemate JMHEHHBIE YypaBHEHUS C OJHOM IIEPEMEHHOM, NPUMEHsSA IIpaBUila Iepexojaa OT
UCXOJHOIO YpaBHEHHUSA K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sABIIAE€TCSA JIM YHUCIO KOpPHEM
YpPaBHEHUS.

[TpumeHnsTh rpaduueckre METObl IPU PEIICHUN JTMHEWHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupate mpuMepbl Map 4YKCeN, SBISIOIIMXCS PEHICHHEM JMHEHMHOro ypaBHEHHUS C ABYMS
[IEPEMEHHBIMHU.

CrpouTh B KOOPAWHATHOM IJIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHHUS C JIByMs IEepPEMEHHBIMHU,
HOJIb3YACh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPAaBHEHUS.

Pemate cucreMbl JByX JMHEMHBIX YpaBHEHHUH C JByMS II€PEMEHHBIMHM, B TOM 4YHCIIE
rpaduyecku.

CocTaBnsTh U pemniath JUHEHHOE ypaBHEHHE WM CHUCTEMY JIMHEHHBIX YpaBHEHUHN MO YCIOBHUIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y IIOJIy4CHHBIN pe3yibTar.



DOyHKIUHA

N300pakarh Ha KOOPAMHATHOW MNPSIMOM TOYKH, COOTBETCTBYIOILIME 3aJlaHHBIM KOOpJWHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATh YHCIOBBIE IPOMEXKYTKH Ha alre0pandeckoM si3bIKe.

OTMedaTh B KOOPAWHATHOW IJIOCKOCTH TOYKU IO 33JaHHBIM KOOPJHHATaM, CTPOUTH IpaduKu
auHEeHHBIX QyHKIHMH. CTpouTh rpaduk GyHKIUN Y = [X|.

OnuceiBaTh C MOMOIIBIO (PYHKIMA W3BECTHBIC 3aBHCHMOCTH MEXIY BEIWYMHAMH: CKOPOCTH,
BpeMsi, PACCTOSIHHE, I[€Ha, KOJIUYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTh, BpeMs, OOBEM
paboTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crnoco0 MpeAcTaBiICHUS W aHaiIW3a HHPOpPMAIMH, H3BJICKaTh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEATBbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K konmy oOydeHus B 8 Kkiacce oOydarImMiiCs TMOTYyYUT CIEAYIOIIME MPEeIMETHbBIC
pe3yabTATHI:

Yuciia 1 BIYHCICHUSA
Hcnonb3oBaTh HadalbHBIE IIPEJCTABICHUS O MHOMKECTBE JCHMCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKpYIJIEHUS M BBIYUCICHHH, M300pa)xkaTh AEHCTBUTEIbHbIE YMCIAa TOYKAMH Ha
KOOPJMHATHOU IIPSIMOM.
[TpumeHsTh MOHATHE apU(METUUYECKOr0 KBaJAPAaTHOIO KOPHS, HAXOJIUTh KBAJpaTHbIE KOPHH,
UCTIONB3YSl TPH HEOOXOIUMOCTH KaJbKYJSATOP, BBINOJHATH TNPEOOPa3OBaHUS BBIPAKCHHIA,

COACPpKANX KBAAPATHBIC KOPHU, UCIIOJIb3Y CBOMCTBA KOpHGfI.

Hcnonp30BaTh 3amvcu OONBIINX M MajbIX YMCEN C TOMOMIBIO JECATUYHBIX JApoOei U cTeneHeit
gucaa 10.

Auaredpanyeckune BbIPaKeHHUs

HpI/IMerlTI) IHNOHATHUEC CTCIICHU C ILICJIBIM IIOKAa3aTCJIEM, BBIIIOJIHATH Hp€06paSOBaHI/I5[ BBIpa)KeHI/II\/'I,
COACPpKAMMX CTCIICHU C LCJIBIM IMOKA3aTCIIEM.

BreimmonaHsSTh TOXKACCTBCHHBIC npeo6pazoBaHH${ panrOHaJIbHBIX BI)Ipa)KCHI/II\/'I Ha OCHOBC IIpaBHUJI
HeﬁCTBHﬁ HaJg MHOI'O4YJI€CHaMHU U aJ'IFe6paI/I‘leCKI/IMI/I ,Z[pO6$IMI/I.

PacknagniBaTh KBa,[[paTHLIﬁ TpéX‘-IJ'ICH Ha MHOXXHTCIIN.

HpI/IMeHHTL npeoGpa3OBaH1/151 BBIpa)KeHI/Iﬁ JJId pCHICHUSA PA3JIMYHBIX 3a4a4 U3 MATCMATHKU,
CMCXKHBIX IPECAMETOB, U3 peanLHoﬁ IMPAaKTHUKU.

YpaBHeHUsS M HEPABEHCTBA

Pemarn HI/IHCI>'IHLIC, KBAaAPATHLIC YPAaBHCHUSA W PAallMOHAJIBHBIC YPABHCHUSA, CBOAAIINECS K HUM,
CHUCTEMBI IBYX ypaBHeHI/Iﬁ C IByMs IIEPECMCHHBIMHU.



[IpoBOaUTH MpOCTEUIINE HCCICIOBAHUS YPAaBHEHHM M CHCTEM YpPaBHEHUM, B TOM YHCIE C
NPUMEHEHHEM TrpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, HMMEET JIM YpaBHEHUE WIIU
CUCTEMA YPaBHEHUU PEILIECHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

[Tepexoauth OT cioBecHON (HOPMYTHPOBKH 3a7audl K €€ anreOpandeckoil MOJenu ¢ TOMOIIBIO
COCTaBJICHUS] ypaBHEHUS WJIM CHCTEMbl ypaBHEHUH, HHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33aJ1a4¥ MOJIYYEHHBIN pe3yJibTart.

HpI/IMeHHTB CBOMCTBA YHCJIOBBIX HCPABCHCTB IJid CPAaBHCHUA, OLCHKH, PCIIATH JIMHEHHBIC
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U WX CHCTEMbI, JaBaTb TIpadUUYECKyl0 HILTIOCTPALUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUUHA

[ToHuMaTh W WCHOJB30BaTh (YHKIIMOHAJIBHBIC TMOHATHS W SI3BIK (TEPMHHBI, CUMBOJIHYECKUE
0003HaYCHMSI ), ONIPECISITh 3HAYCHUE (PYHKIIMH 10 3HAYCHUIO apryMEHTa, ONPEACIIATh CBOHCTBA
byHk1my 1o e€ rpaduky.

Ctpouts rpaduku 3JeMeHTapHBIX PYHKIHMIA BUJIA:

y = k/X, y = X2, Y = X3,y = |x|, y = VX, OIHCHIBATH CBOACTBA YHCIOBON DYHKIMH 110 e& rpaduKy.

K kxonny oOyueHus B 9 kJjacce oOydaromuiicss MOJYYUT CHEAYIOLIUE IPEAMETHBIE
pE3YIIbTAThI:

Yucia 1 BLIYUCIECHUSA
CpaBHMBATh U yNOPSAAOYMBATh PAlUOHATIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BreimonaHsSITh apI/I(l)MCTI/I‘-IeCKI/Ie I[CI\/JICTBI/ISI C palMOHAJIIBHBIMU 4YHCIaMH, COYCTasA YCTHBIC H
IIMCHbMCHHBIC HpI/IéMH, BBITIOJIHATE BBIYHUCIICHUSA C UPppPAlMOHAJIIbHBIMU YU CJIIAMU.

HaxoauTe 3HaueHHS CTEIEHEM C IENbIMHU IIOKA3aTeIsIMH U KOpHeﬁ, BBIYHCIIATL 3HAYCHUA
YHUCJIOBBIX BBIpa)KGHI/II\/'I.

OprrJ'[f[TB )IGI\/'ICTBI/ITCJ'II)HI)IC YucCiia, BBIINOJHATEL HNPHUKUIAKY pE3yibTara BBI‘II/ICHGHHI;'I, OLICHKY
YU CJIOBBIX BBIpa)KeHI/II\/’I.

YPaBHeHHﬂ H HEPABCHCTBA

Pemate sMHENHBIE M KBaJpaTHBIE YPAaBHEHUS, YPAaBHEHUs, CBOIAIIMECS K HHUM, IPOCTEHIINE
IpoOHO-palOHAIbHBIE YPaBHEHUS.

Pemate cucreMsl ABYX JIMHENHBIX ypaBHCHI/Iﬁ C JAByMs NEPpEMCHHBIMH H CHUCTCMBI J[IBYX
ypaBHeHPIﬁ, B KOTOPBIX OJHO YPABHCHUC HC SABJISACTCA JIMHEHHBIM.

Pemate TekcTOBBIE 3a7aun anreOpanyecKuM CIOCOOOM C MOMOINBIO COCTABJICHUS ypaBHEHUS
WJIM CUCTEMBI IBYX YPaBHEHHM C IBYMs IEPEMEHHBIMHU.

[IpoBoNTHE TpOCTEWIINE HCCIEIOBAHUS YPAaBHEHUM M CHUCTEM YpPAaBHEHHH, B TOM 4YHCIE C
OpUMEHeHHEeM TIpadUUecKuX TMpeAcTaBleHuil (ycTaHaBIMBAaTh, MUMEET JM YpaBHEHUE WIH
CUCTEMa YpaBHEHHUH peIleHusl, €ClIi UMEET, TO CKOJIBbKO, U IIpoYee).



Pemarp nuHeliHble HepaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pelIeHNe HEPaBEHCTB
Ha YKCJIOBOM MPSAMOMH, 3aIChIBATh PELICHUE C TOMOIIbIO0 CUMBOJIOB.

Pemarb cuctembl JTUHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOUAIOLIUE KBaJApaTHOE
HEPABEHCTBO, M300paKaTh PEUICHUE CHUCTEMbI HEPABEHCTB HAa YMCIIOBOHM MPSMOM, 3alHCHIBATH
pelleHne ¢ MOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 3a7au.

DOyHKIUHA

PacrioznaBate (pyHKIMH W3ydeHHBIX BUAOB. [IOKa3bIBaTh CXEMAaTHUYECKH DACIIOJIOKEHHE Ha
KOODPIMHATHOM IUIOCKOCTH rpaduKoB byHKIMi
puna:y =k, y=kx+b,y=kix,y=ax2 +bx+c,y=x3,y= Vx,y= |x|, =

3aBHCUMOCTH OT 3HaYCHHUN KO3(PHUINEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMH.

CrtpouTth 1 H300pakaTh CXEeMaTHUECKU TpapUKH KBaIPaTUIHBIX (DYHKIIHIA, OTIMCHIBATH CBOMCTBA
KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam.

Pacno3HaBaTh KBajpaTHuHyl (YHKIHMIO 1O (opMmyse, NMPUBOAUTH MPUMEPH KBaJApaTHUHBIX
GyHKUIMH U3 peabHOW KU3HH, GU3UKU, TEOMETPUH.

YucaoBble NIOCIAEI0BATEILHOCTH | nmporpeccun

Pacrnio3naBath apI/I(bMeTI/ILICCKYIO U TCOMCTPHUYCCKYHO IIPOrpeCCUU IIPpU PA3HBIX crocobax
3aJaHus.

BBIMONHATE BBIYMCIEHUS C HCIOJNB30BaHUEM (OpPMYII N-ro 4ieHa apu(MeTHYecKOr wu
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTI> YJICHBI ITOCJIEA0BATCIPHOCTH TOYKaMH Ha KOOpI[HHaTHOﬁ IIIIOCKOCTH.
Pemats 3aJa4u, CBA3aHHBIC C YHMCIOBBIMH IIOCICAOBATCIIBHOCTAMHK, B TOM YHUCJIIC 3aJadyu M3

peasbHOM JKHU3HU (C UCTIOIb30BaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHI).

TemaTnueckoe MIAHKPOBAHME

7 kaacce

Neo | HaumenoBaHnue KonunuectBo yacos DNEeKTPOHHbIE
pa3IeyioB U TEM Bcero | Kourpomasusie | IIpaktuueckue | (LuppoBbIe)
MPOTrpaMMBbI paboThI paboThI oOpa3zoBaTeIbHbIE

pecypebl

1 Yucna 1 BBIUUCICHHUS. 25 1 bu6mmorekxa [IOK
PammonansHbIE yncia https://m.edsoo.ru/7f415b90

2 Anrebpanyeckue 27 1 bubnnorexa [JOK



https://m.edsoo.ru/7f415b90

BBIPAKCHUS https://m.edsoo.ru/7f415b90
VYpaBHEeHUS U 20 1 bubnuorexa [IOK
HCPABEHCTBA https://m.edsoo.ru/7f415b90
Koopaunats! u 24 1 bubnmoreka [JOK
rpabuku. OyHKIHN https://m.edsoo.ru/7f415b90
[ToBTOpEHUE U 6 1 bubmmorexa [IOK
00001IeHHe https://m.edsoo.ru/7f415b90
OBILEE 102 5
KOJIMYECTBO
YACOB I1O
[TPOTPAMME
8 kirace

Neo | HammeHnoBanue KonunuecTBO 4acoB 3H€KTpOHHBIe
pa3aenoB U TEM Bcero | Kontpoabusie | I[IpakTrueckue | (HUPpPOBLIE)
MpOrpaMMbl paboTHI paboThI o0pa3oBaTebHbBIC

pecypchl

1 | Ymcna v BeIUMCICHMUS. 15 bubnnoreka IIOK
KBaapaTtHbie KOpHH https://m.edsoo.ru/7f417af8

2 Ypcna v BEIYUCICHUS. 7 bubnnoreka IIOK
Crelens ¢ [enbM https://m.edsoo.ru/7f417af8
roKa3areseM

3 | Anrebpanueckue 5 1 bubnmnoreka HOK
BBIPQKCHUSI. https://m.edso0.ru/7f417af8
KBanpaTHblil TpEXuieH

4 | Anrebpanueckue 15 1 bubmuotexa [JOK
BBIPAKCHUSI. https://m.edsoo.ru/7f417af8
Anrebpanyeckas 1poOb

5 | YpaBHeHuUs u 15 1 bubnmnoreka [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
KBanpatHsle ypaBHEHUS

6 | YpaBHEeHHS U 13 bubmuotexa [JOK
HepaBeHCTBa. CUCTEMBI https://m.edsoo.ru/7f417af8
YpaBHEHUU

7 | YpaBHEHUS U 12 1 bubnmnoreka [JOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
Hepasencraa

8 Oyukuuu. OCHOBHBIE 5 bu6nuoreka [IOK
TTOHSTHSI https://m.edsoo.ru/7f417af8

9 Oynkiuu. Yucnossie 9 bu6nuoreka [IOK
byHKIH https://m.edsoo0.ru/7f417af8

10 | [ToBTOpEHUE U 6 1 bubnuoreka [JOK
o6o0meHne https://m.edsoo.ru/7f417af8
OBIIEE 102 5 0
KOJIMYECTBO
YACOB IIO
ITPOTPAMME
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9 kiacce

Neo | HaumenoBanue KomnnuecTBO yacoB DJIEKTPOHHBIC
pa3aeaoB U TEM Bcero | Kontponbabie | [Ipaktuyeckue | (LudpoBbIe)
MIPOTrpaMMBbl paboThI paboThI oOpa3oBaTenbHbIC

pecypcebl

1 | Uncnoa 1 BEIUMCICHUS. o) BUBJIMOTEKA LIOK
JICHCTBHTEBHBIC YHCTA HTTPS:/M.EDSOO.RU/7F419D08

2 | YpaBHeHUA U 14 1 BUBJIMOTEKA 110K
HepaBeHCTRa. YpaBHEHHs HTTPS:/M.EDSOO.RU/7F419D08
C OJIHOM IEPEMEHHOMN

3 | YpaBHeHus u 14 1 BUBJIMOTEKA LIOK
nepasencTna. CHCTEMbI HTTPS:/M.EDSOO.RU/7F419D08
YpaBHEHUN

4 | YpaBHeHHUS U 16 1 BUBJIMOTEKA 110K
HEepABEHCTBA. HTTPS:/M.EDSOO.RU/7F419D08
HepasencrBa

5 | OyHKIMHU 16 1 BUBJIMOTEKA IIOK

HTTPS://M.EDSOQO.RU/7F419D08

6 | Yucnosbie 15 1 BUBJIMOTEKA 1IOK
[OCIIe[OBATEIHOCTH HTTPS:/M.EDSOO.RU/7F419D08

7 | lloBTopenue, 00001ICHHE, 18 1 BUBJIMOTEKA 1IOK
CHCTeMATH3AIS 3HAHMH HTTPS:/M.EDSOO.RU/7F419D08
OBIIEE KOJIUMYECTBO 102 6 0

YACOB 1O ITPOI'PAMME
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