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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABISETCS OJHMM €3 OIOPHBIX KypCOB OCHOBHOTO 0OIIEro
oOpa3oBaHus: OHa 00ECIEUYNBAET U3YUYCHHUE APYTUX JTUCHUUILINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TyMAaHUTApPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOIUMO Jis
MPOJI0JKEHUs 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. Pa3zButre y oOydaromuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOKIACHUM U CYIIHOCTH ajredpandecKux
abCTpakIMii, cnoco0e OTpaKEHHsI MaTEMAaTUYECKOW HAYKOW SIBJIEHUH W IIPOLIECCOB
B NIpHUpOJAEC U OOUIECTBE, POJIM MATEMAaTHYECKOTO MOJIETUPOBAHMS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHHUS, HEOOXOAUMBIX JJI aJanTalid B COBPEMEHHOM HU(poBOM
oOmecTBe. M3ydeHue anreOpbl oOecreurBaeT pa3BUTUE YMEHHUS HAOJIOAATh,
CpaBHHMBaTh, HAaXOAWThb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JEHCTBUS U BBIBOJBI,
dopMynupoBath yTBepxkaeHU. OCBOEHUE Kypca anreOpbl 00eclieunBaeT pa3BUTHE
JOTUYECKOTO MBIIIJICHUs] OOYYaroMIMXCsA: OHH HCIOJB3YIOT JEAYKTUBHBIE H
WHIYKTUBHBIE pacCyXIeHus, 00001eHrne 1 KOHKPETH3AINI0, abCTparupoBaHue u
aHasiornto.  OOydeHue  anreOpe  IpeanojiaraeT  3HAUYUTENbHBIH ~ 00BEM
CaMOCTOSITENIbHOM ~ JI€ATENbHOCTH OOYYaIOLIUXCsl, IO3TOMY CaMOCTOSTEIBHOE
pelleHue 3aa4 ABJSETCs peanu3aleit JesTeIbHOCTHOIO IPUHLIKIIA 00yUeHusI.

B cTpykTrype mporpamMmbl y4eOHOTO Kypca «Airedpa» naias OCHOBHOTO
o01miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJEP>KATEIbHO-METOUIECKHIE
auHUM: «Yucaa v BBIYMCIIEHUN, «AJreOpandeckue BhIpaKEHUsD), «Y paBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnmas u3 3TUX copepkKaTelbHO-METOAMYECKUX
JVHUHA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3YUCHHSI Kypca, B3aUMOJCHCTBYS C
JpYyTUMHU ero JuHusIMU. B Xone wu3ydeHuss y4eOHOro Kypca OO0ydaronuMmcs
MPUXOJIUTCS JIOTHYECKH PACCYKIaTh, MCIOIH30BaTh TEOPETHKO-MHOKECTBEHHBIH
a3bIK. B cBsi3M ¢ 3TUM B mporpaMmy yudeOHOro kypca «AnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEICTaBICHHbBIE BO BCEX OCHOBHBIX pa3zelnax
MaTeMaTH4YECKOro oOpa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUYarOIIUMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTudeckoro si3pika. ConepikaTrelnbHOH |
CTPYKTYpHOM OCOOEHHOCTBIO Y4eOHOTro Kypca «AureOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne auHMM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW JJis
JABHEUIIIETO M3YyYeHUS] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS aJTOpPUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JAJIsi IOBCEHEBHOM
®U3HU. Pa3BuTHE NMOHATHA O YKCJE HA yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA
CBSI3aHO C PaIlMOHAJIBHBIMU U UPPALMOHAIBHBIMU YUCIAMU, POPMUPOBAHUEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOECHHUS YHUCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnep:kaHue IByX anreOpandeckux JUHUN — « AreOpandecKkue BhIPaXKEHUs
U «YpaBHEHHS] U HEPaBEHCTBa» CIIOCOOCTBYET (OPMUPOBAHHUIO Y OOYUYAOIIUXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOTro IJIsl PEIICHUs 3ajJad MaTeMAaTHKH,
CMEXHBIX MPEAMETOB U NPAKTUKO-OPUEHTHPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIA MaTepual TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAKEHUN. ANredpa JEMOHCTPUPYET 3HAUCHUE MATEMaTUKU KaK
A3bIKa ISl TIOCTPOEHHUS MaTeMaTHMYeCKUX MOJENeH, OMMCaHUs IMPOLECCOB H
ABJIEHUN peanbHOro Mupa. B 3amaum oOyueHuss aireOpe BXOIAT TaKKe
JalbHENIIee pa3BUTUE AJITOPUTMHYECKOTO MBILIUIEHHS, HEO0XOAMMOIO, B
YaCTHOCTH, I OCBOGHHUS Kypca WH(POPMATHKH, W OBJAJCHUE HaBBIKAMHU
JeAYKTUBHBIX paccyxkaeHuid. [IpeoOpa3zoBanre CUMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue (pyHKIIMOHATBHO-Tpa()UUECKON JIMHUN HALlEJIEHO Ha MOIy4YeHHE
oOyJarolUMuUCs 3HaHUM 0 (QYHKUHMSAX KaK BaKHEHIIeW MaTeMaTHUeCKOH MOJENn
JUTSL OTIMCAHUSI ¥ UCCIIEIOBAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUN B MPHUPOJIC
u obmiectBe. M3yueHune maTepualia CHOCOOCTBYET Pa3BUTHIO Yy OOy4YarOIIMXCA
YMEHHMSI UCTIOIb30BaTh Pa3INYHbIC BHIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaJ B (OpMUPOBaHUE
MPEJICTABICHNUI O POJTM MAaTEMATUKH B PA3BUTUN IIUBUIIH3AINH U KYJIbTYPHI.

CornacHo yuebHOMYy IlaHy B /-9 Kiaccax wu3y4aercs Yy4ueOHBIH Kypc
«Anrebpa», KOTOPbIM BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3Jesibl COAEpKaHUs:
«Yncna W BBIYUCICHUA», «ANreOpandeckue BBIPAKCHHUS», «YPaBHEHHUS W
HEPaBEHCTBA», « DYHKIIMM.

Ha uzydenne yueOHOro kypca «Anredpa» orBoautcsa 323 dacoB: B 7 Kiacce
— 102 ygaca (3 gaca B Henemo), B 8 kiacce — 102 yaca (3 yaca B Henenio), B 9
kiacce — 119 gacos (3,5 yaca B HeAEIIO).



COAEPKXAHUE OBYYEHUSA
7 KUIIACC

Yucaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, TIEPEXO0]l OT OJHOW (OPMBI 3aIHUCH
npobeit k gpyroil. IloHsiTMe panMOHANBHOTO 4YHUCJA, 3aluCh, CPaBHEHHUE,
yOOPSAOYMBAHUE  PALMOHAIBHBIX — 4Yuced. ApuUMeTHUecKHe JEUCTBUA C
palMoOHAIBHBIMU 4YnciaaMu. PemeHne 3aaad U3 peanbHOW NMPAKTUKKA HA YacTH, HA
JpoOHu.

CreneHb C HaTypaJlbHbIM IIOKa3aTelieM: OIpeAesieHne, NpeoOdpa3zoBaHue
BBIPQXEHUI HA OCHOBE OIpENEICHHUs], 3auch 00X uncen. [IponeHTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U IpoOH B BUJAE MPOLEHTOB. TpU OCHOBHBIC 33JauM Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIMMOCTH, pA3JIO)KEHHE HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHClIe T@psMas u  oOpaTHas
IIPOIIOPLMOHAIBHOCTH.

AJsiredOpanvyecKue BbIPaKeHUs

IIepemeHHbIE, UMCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEpEeMEHHOU. [lonmycTrumble
3Ha4YeHUsA NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTY MEXKIY BEIMYMHAMU B BUJIE
bopmynbl. Beruucnenus no ¢popmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUI,
TOXXJIECTBEHHO paBHbIE BBIPAXKEHMs, IMpaBWiIa NpeoOpa3oBaHUs CYMM H
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoliCcTBa CTENEHU C HATYPaJIbHBIM [TOKA3aTEIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. Ciio)KeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXEHHMs: KBajpar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHUs U HEPaBEHCTBA

VYpaBHeHUe, KOpPEeHb YpaBHEHHs, IpaBuja MpeoOpa3oBaHUsl ypaBHEHMS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOTO
YpaBHEHUS, pELICHUE JIMHEWHbIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneliHoe ypaBHEHHUE C IByMs MEpEMEHHbIMU U ero rpaduk. Cucrema IByX
JVMHEMHBIX YPAaBHEHUN C JABYMsI II€pEMEHHbIMU. PerieHue cucreM ypaBHEHUMU
cnocoboM MOACTaHOBKU. llpuMepsl perieHHus TEKCTOBBIX 3a/lad C MOMOIIBIO
CUCTEM YPaBHECHUM.

DyHKIUU



KoopauHara Touku Ha npsamou. YncimoBble IPOMEKYyTKH. PaccTosHue Mexy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucrema koopaunat, ocu OX u Oy. AGcuucca u opauHaTa
TOUYKH Ha KOOPJAWHATHOU mockocTu. [IpumMeps! rpadukoB, 3aaHHBIX (opMyTamMH.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue dynkmuu. [padukx
dbynkuuu. CroiicTBa pynkuuii. Jluneiinas ¢pynkuus, e€ rpapuk. ['paduk yHkiuum
y = [x|. I'paduueckoe perieHre TUHEHHBIX YpaBHEHHM W CHUCTEM JMHEHHBIX
YpaBHEHUM.

8 KJIACC

Yuciia 1 BBIYHCICHUS

KBagparueiii kopeHb u3 uwucia. [loHsitTue 00 uppanMoOHAIBHOM YHCIE.
Jecsatuunble TpUOIMKEHUST HppalMOHAIbHBIX yucen. CBoiicTBa apu(hMETUYECKHUX
KBaJIPATHBIX KOPHEW U MX MPUMEHEHUE K MPeoOpa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCJICHUAM. JeiCTBUTENbHBIC YUCIIA.

CreneHb C 1eIpIM TOKa3aTesneM 1 €€ cBoicTBa. CTaHgapTHAS 3alUCh YMCIIA.

AaredpanvyecKue BbIPaKeHUA

KBampaTHbiii  TpE€XuieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanyueckoil apoowu.
CnoxeHue, BbIYUTAHUE, YMHOXKEHHUE, JeJeHUuEe airedpandeckux aApooOeit.
PannonanbpHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPAaBEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienvue ypaBHEeHUH, CBOISIIMXCS K JUHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padrueckas maTEpHpeTalvs YpaBHEHUN C IBYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpAaBHEHHU C JByMsS IIepeMEHHbIMHU. lIpumepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 anreOpanuyeckuM crocoOoMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKUMH

[Tonsatue ¢ynkunu. OOnacTy ONpeneneHuss U MHOXKECTBO 3HAUCHU
dbynakuun. CiocoOb! 3a1anust PyHKITUH.

['padux pynkuun. Yrenne cBorictB pyHkuuu no e€ rpaduky. [Ipumepst
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



OyHKIUKA, ONMUCHIBAIOIIME TPSIMYIO H OOpaTHYIO MPOMOPIIMOHAIbHBIC
3aBHCHMOCTH, HX rpaduku. Oyukumn Y = X2, y = X3, y = \x, y=|x|. ['paduueckoe
pellicHUE YpaBHEHHUH U CHCTEM YPaBHEHUI.

9 KJIACC

Yucaa 1 BbIYMCICHUS

PannonanpHble 4yKcia, UppallMOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEUYHbBIC
JEeCATUYHBIE APOOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, ACHCTBUTEIBHBIE YK CIIA
KaKk OCECKOHEUHBbIE JAecCSITHUYHBIe aApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YHCENI U KOOPAUHATHOM MPSMOM.

CpaBHeHME [IEHCTBUTENBHBIX 4YHUCEN, apudmeTuyeckue ACUCTBUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpa, JUIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[Tpubnmx€HHOE 3HaUYECHUE BETUYMHBI, TOUHOCTh NpUOIKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIuneliHOE ypaBHeHHe. PelieHne ypaBHEHHM, CBOIAIIMXCA K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pelienrie ypaBHEHUM, CBOJSAIIMXCS K KBaJAPATHBIM.

bukBanpatHoe ypaBHeHue. [Ipumepsl peleHnsl ypaBHEHU TPETbEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHM. PelieHue TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ JBYyMSI NEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHENHBIX YPABHEHUH C ABYMsI IIEPEMEHHBIMU. PelieHrne cucreM AByX ypaBHEHU,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpOMl creneHu. ['paduyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemienne  TEKCTOBBIX 3a1a4 anreOpanyecKum

cnocobom. UnciioBele HEpaBeHCTBA U UX CBOMCTBA.

Pemenrne JMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. Pemienue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOW TIepeMeHHOU. KBaJapaTHble HEpaBEHCTBA.
['padrueckass uHTEpHpeTanyss HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS
MIEPEMEHHBIMHU.

DyHKIUU

KBaapartnunas ¢yskius, e€ rpaguk u cBorictBa. [lapabona, kKoopauHaThI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

I'padukn Gynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = [x| 1 ux
CBONCTBA.

YucioBbIe MOCIEI0BATEILHOCTH U NPOIrPEcCUM



[loHaTHE YMCIOBOM MOCIENOBATENBHOCTU. 3aJaHHE IMOCIEA0BATEIbHOCTH
pPEKyppEeHTHOH (popMmyIoit u GopMyIoit N-To diieHa.

Apudmernueckas u TeoMeTpudeckas mnporpeccur. DopMynbl N-ro YieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N3o0pakeHne 4YiICHOB apuU(PMETHUECKOM M TEOMETPUYECKOM Mporpeccuid
TOYKaMHU Ha KOOPAWMHATHOM IJIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAJIbHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOT'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHUS MPOrpaMMbl y4yeOHOro Kypca
«Anredpa» XapakTepUu3yrTCs:

1) naTpuoTHYecKOe BOCIIUTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M  HACTOSALIEMY POCCUUCKOU
MaTeMaTUKH, LIEHHOCTHBIM OTHOLIEHWEM K JIOCTIXKCHUSIM  POCCHUUCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTeMaTUYECKOM WIKOJIbI, K HCIOJIb30BAHUIO 3TUX
JOCTUKEHUM B IPYTUX HayKaxX M NPUKIATHBIX cepax;

2) rpaKIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBITOJHEHUIO 00sI3aHHOCTEH TpakJIaHUHA U PeaN3allid €ro
npaB, TNPEJICTAaBICHUEM O MaTEMaTUYECKUX OCHOBaX (PyHKIIMOHMPOBAHUS
pa3IUYHBIX CTPYKTYp, SBIECHUH, NPOUEAYp TpakIaHCKOro oOliecTBa (Harpumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTHIO K OOCYKICHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C MPAaKTUYECKHUM IPUMEHEHUEM JIOCTMKEHH HAyKH, OCO3HAHHMEM BaKHOCTHU
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyI0BOE BOCIMTAHME:

YCTAHOBKOII Ha AaKTUBHOE YYacTUE€ B PELUICHUHM MPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTE€MaTUYECKOIro
oOpa3oBaHUsI HA TPOTSHKEHUHM BCEH JKU3HU ISl YCHENTHOW MpodecCHOoHAIbHON
NESATETbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHIUBUIyAIbHOW TPAEKTOPUHU 00OpPA30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYECKOEe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pPEUICHUH, PACCYX ACHUI, YMEHHUIO BUJIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 TTO3HAHUSI:

OpUEHTAlMed B JACATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, TPUPOABI U
oOlIecTBa, MOHMMAHMEM MAaTeMAaTHUYECKOW HayKu Kak cdepbl YeloBEeYeCKOn
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTHSL U 3HAYMMOCTHU JUISl Pa3BUTHUSL LIUBUIN3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHUKH U MAaTEeMaTUYECKOW KYJIbTYpOW KakK CpPeACTBOM
MO3HAHUS MHpPA, OBJAJCHHUEM MPOCTEHIIMMU HABBIKAMH HCCIEA0BATEIBCKOM
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTaHUHE, (POPMHPOBAHHE KYJbTYPbI 310POBbSI H
IMOLMOHAJIBHOI0 0J1ar0NOy YU :

TOTOBHOCTBIO IPUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
30pOBBSl, BEJIEHUS  3J0pOBOro  oOpa3a KHU3HM  (310pOBOE  IHMTAHHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTBHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'0 K€ IIpaBa Ipyroro 4YeJI0BEKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHUEHTAlMEeN Ha NMPUMEHEHNE MATEMAaTUYECKUX 3HAHUW JUISA PELICHUsS 3a7a4
B 00JacTH COXPAHHOCTH OKpPYXAroUlel cpenapl, IJIaHUPOBAaHUS IOCTYIKOB U
OLICHKM MX BO3MOXHBIX IIOCJIEICTBUN I OKPYXKAIOLIEH Cpeabl, OCO3ZHAHUEM
r7100aJpHOTO XapaKTepa 3KOJOTHYECKUX MPOo0JieM U MyTel X peleHus;

8) aganTanusi K H3MEHSIOIUMCS] YCJIOBHSIM CONHMAJIbHOW M NMPHPOIHOM
cpeasbl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBUSAX HEOIPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHHME YUUTbCA y JPYrHX JIOAEH, MpHOOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(dbopMyIupoBaTh UJIEH, TOHITHS, TUTIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACPHUIMUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYalMlO, BOCHPHUHUMATh
CTPECCOBYIO CUTYallMI0 KaK BbI30B, TPEOYIOIIHIA KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAEMble pEelIeHUs] U ACHCTBUSA, (GOPMYIMPOBATh M OLEHHUBATh PUCKH U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBareJbHbBIE YHHBepcajibHbIe yueOHbIe

aecreus ba3zoBble 1ornyeckue AeiicTBUs:

¢ BBISBIIATHh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
O00BEKTOB, TOHSATHN, OTHOIICHWHA MEXIy MOHATHAMH, (HOPMYIUPOBATH
OTpeeNCHUs  TOHATHW, YCTAHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKay, OCHOBAaHUSA JUIsi OOOOIIECHUS W CPAaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OpMyIHpOBaTH W  MPeoOpPa3OBBIBATH  CYKICHUS:
yTBEpIUTEIIbHbIE W OTpUIIATeIbHBIC, €JUHUYHBIC, YacTHBIE W O0OIIue,
YCIIOBHEIE,



BBISIBJIAITH ~ MAaTE€MaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M  H
npoTUBOpeurss B (akTax, AAHHBIX, HAONIONCHUAX U YTBEPKICHUSX,
npemjlaraTb  KpUTEpUM UL BBIIBICHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYMH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
pa3dupaTh 10Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKIACHUH (TIPSIMBIE U OT
IPOTUBHOIO), MPOBOJAMTH CAMOCTOSITEIIBHO HECJIOXHBIE JI0KA3aTEIbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTpauUBaThb aAPryMEHTALMIO, IPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPBI, 00O0CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB peELIEHUs, BbIOMpaTh Hauboiee MNOAXOASANIMI € Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarejibcKkue A1eiCTBUA.

WCITOJIB30BaTh BOTIPOCHI KaK MCCIIENOBATECILCKHN WHCTPYMEHT TTO3HAHWS,
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIIUBaTh MCKOMOE U JaHHOe, (OopMUPOBAThH
TUIO0TE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHy HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HWCCIACAOBAaHWE  TI0  YCTAHOBIICHHUIO
OCOOCHHOCTEM MAaTEMaTUUECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOBI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOIOEHUS, WCCIEAOBaHUS, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAKKE BBHIABUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pa6ora c undgopmanmueii:

BBISIBJISITH HEJIOCTATOYHOCTh W HW30BITOYHOCTh HH(POPMAIUH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4H;

BBIOWpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh U WHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh GOpMYy TpeACTaBleHUsS HHPOPMAIMA U WIUTFOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMmH, JIuarpaMMamH, HWHOM Trpadukol U uX
KOMOWHAITUSMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIMU TIO KPUTEPHUSM, MPEATI0KEHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHHKaTHBHBIE YHHBepCcaJdbHbIe YdeOHbIE 1eCTBHA:



BOCIIPUHUMATh U  (OPMYIHPOBATH CYXKICHUS B COOTBETCTBHU C
YCIOBUSIMU U LIETSIMU OOIICHUS, SICHO, TOYHO, TPaMOTHO BbIpaXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyYEHHBIN pPe3yJbTar;

B X0JI¢ 00CYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh UJIEH, HAIICJICHHBIE Ha TIOMCK
pEIICHMs, COIMOCTAaBIATh CBOM CYXICHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JUaiora, oOHapy»KMBaTh pa3iMuMe U CXOJICTBO TO3UIUH, B
KOpPpeKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
OpEJICTaBIsITh  pPE3yNbTaThl  peUIeHWs  3aJayd,  JKCIEPUMEHTa,
UCCJENOBAHMS,  IPOEKTa,  CaMOCTOSTEIbHO  BbIOMpaTh  (popmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUN U 0OCOOEHHOCTEN ayTUTOPHH;
NOHMMAaTh W HUCIHOJB30BaTh  NPEUMYINECTBA  KOMaHAHOW U
WHIUBUyaIbHOW pPAa0OThl MPH pEIICHUH YYEOHBIX MaTeMaTHYEeCKUX
3aj1ay;

MPUHUMATH 1€J1b COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3aIIUIO
COBMECTHOM pPabOThI, pachpeneisiTb BUIbI padoT, JAOroBapuUBaThCA,
00CyXaTh MPOLIECC U pe3ysbTaT pabOThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIFO/ICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (00CyXkaeHHUS, OOMEH
MHEHUSIMHM, MO3TOBBIC INTYpMBI W JAPYTHE), BBITIOJHATH CBOIO YacTh
paboTHI U KOOPAUHUPOBATH CBOU JICHCTBHSI C APYTHUMH WICHAMHA KOMaH]IbI,
OLICHWBATh KAa4eCTBO CBOEro BKJaaa B OOMIUIl MPOIYKT MO KPHUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHSI.

PeryasituBHbie YHUBepCaJlbHbIE yueOHbIe
neiicrBust CaMmoopranm3anmsi:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 3aJa4yu (MU €ro
4acTh), BbIOMpATh CIOCOO pElIeHHs C Y4ETOM HMEIOIIMXCA PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBIN HHTEJLJIEKT:

BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJIA Tpolecca |
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTH MPHU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBHUE PE3YyJIbTaTa JESATEILHOCTH MOCTABICHHOW 1IN
U YCIIOBUSIM, OOBSICHATH MPUYMHBI TOCTHKECHUS WJIM HEJIOCTHKEHUS 11ETTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATBI

K xoHily oOyuenus B 7 Kjacce o0OydYarolIuics TMOMYYUT CIEAYIOLIUE
IpeIMEeTHbIEC PE3yIbTaThI:

Yucia v BLIYUCIEHUSA

BoInonHsTh, codeTass YCTHbIE M NMUCbMEHHBbIE MPUEMBI, apupMETUUYECKUE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIIOBBIX BBIPAKEHU, MPUMEHATH Pa3HOOOpa3HbIC
CrI0cOObI U MPUEMBI BBIUYMCIICHUS 3HAYCHHUM APOOHBIX BBIPAKCHUN, COAEpKAIINUX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JECATHUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOH).

CpaBHUBaTh H  yHOOPSAOYHMBATH  paIlOHATIHHBIC

yucaa. OKpyIrJsTe Yucia.

BBITIONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BHIYMCIICHUN, OIIEHKY 3HAUCHUIM
YHUCJIOBBIX BbIpaKCHHUI. BBIMOTHATH JAEUCTBUS CO CTENEHAMH C HATypalbHBIMU
noKa3aTessIMHU.

[IpumeHsTh  TpU3HAKK  JIEIUMOCTH,  pa3joXKEHHE Ha  MHOXHUTEIH
HaTypaJIbHBIX YHCEIL.

Pemarh npakTUKO-OPUEHTUPOBAHHbBIE 3aJjaud, CBS3aHHbIE C OTHOLICHHEM
BEJIUYMH, TPOMOPIMOHAIBHOCTHIO BEJIMYUH, MPOIIEHTAMH, WHTEPIPETHUPOBATH
pe3ynbTaThl peUIeHus 3aad ¢ Y4€TOM OTPAaHUYCHHUH, CBSI3aHHBIX CO CBONCTBaMH
paccMaTpUBaEMbIX OOBEKTOB.

Auare0panyeckue BbIpa:KeHUs

Hcnonp3oBaTh anredpanveckyro TEPMUHOJIOTHIO M CUMBOJHMKY, MPUMEHSATH
e€ B Ipolecce OCBOCHUS y4eOHOro MaTtepuarna.

Haxonuth 3HadeHUs: OyKBEHHBIX BBIPAKECHHM TPH 3aJaHHBIX 3HAYEHUSX
TIepEeMEHHBIX.

BemonusaTe  mpeoOpa3oBaHHsS  [ETIOTO  BBIPAKEHUS B MHOTOWICH
MIPUBEJCHUEM TI0JIOOHBIX CJIAaraeMbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJHOWIEHAa HA MHOTOWICH W MHOTOWICHAa Ha
MHOTOYJICH, IPUMEHSITH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCymIecTBIATh Pa3IOKEHUE MHOTOUYICHOB HAa MHOMKUTEIH C TOMOIIBIO
BBIHECEHHUS 3a CKOOKH OOIIEro MHOXKUTENS, TPYNIHUPOBKU  CIAraeMbIX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHMUsi MHOTOWICHOB JJIsl PEIICHUSI Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKa3aTeNIIMH IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMs U HEPaBEHCTBA

Pewmate JMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, MPUMEHSS IpaBUIIa
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIILHOMY emy. [IpoBepsiTh, sBIEeTCS
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPU PEUICHUU JTUHEHHBIX YPaBHEHUHN U UX
CUCTEM.

[logOupaTe nOpuUMEpsbl TApP YKCEN, SBISIIOMIUXCA PEIHICHUEM JIUHEUHOIO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPJMHATHOM IUIOCKOCTU TpaduK JWHEHHOTO ypaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSI.

Pewiats cuctemsl IByX JIMHEWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBisaTh W pemiaTh JIMHEHHOE YpPaBHEHUE WJIM CUCTEMY JIMHEHHBIX
YpPaBHEHUII 1O YCIOBHIO 3a/Ja4d, HHTEPOPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MOJTyYECHHBIN pe3yJIbTar.

DOyHKIUU

N300pakath Ha KOOPAUHATHON MPSMOM TOYKH, COOTBETCTBYIOIIUE 33/JAHHBIM
KOOpAMHATaM, JIy4H, OTPE3KU, UHTEPBAJIbl, 3aMIMCHIBATh YMCJIOBBIC MPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMOIIBI (YHKIIMH HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSIHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHre (QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cmocod MpencTaBleHUS M aHaidu3a WHQPOpPMAINH,
W3BJICKATh U UHTEPIIPETUPOBATh MHGOPMAIIHMIO U3 TPA(PUKOB PEaIbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce OOydYaromMiics TMOJYyYUT CICAYIOIIHE
MpeAMETHbIE PE3yIbTaThI:

Yucaa v BIYMCICHUS

Hcnonb30BaTh HayajdbHBIE TMPEJACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
Yucen JJIsl CPaBHEHUS, OKPYTJICHUS W BBIYUCICHUN, N300paKaTh ACHCTBUTEIHHBIC
YHCJIAa TOYKAMH Ha KOOPJAWHATHOM MPSAMOM.

[IpumensaTy TOHSATHE apU(METUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIE KOPHH, WCIIONB3YS TPU HEOOXOTUMOCTH KaJbKYJSITOP, BBITIOIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAApPATHbIE KOPHHU, HCIOJIb3YS
CBOMCTBA KOPHEW.



Hcnonp3oBath 3amucu OONBIIUX W MaJIbIX YHCEN C MOMOUIbIO ECATUYHBIX
npoOeit u creneneit yucna 10.

AnredOpanveckue BbIPpaKeHUs

[IpuMeHATh TMOHATHE CTENEHH C LEJbIM IOKa3aTelIeM, BbBIIOIHSITh
npeoOpa3oBaHus BBIPAKEHHH, COEPIKAIUX CTENECHH C LETbIM MOKa3aTEeJIEM.

BBITIONHATH TOXKECTBEHHBIE MPEoOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUI
Ha OCHOBE MpaBWJI ICHCTBUI HaJl MHOTOUJICHAMH U alNreOpandecKuMH IpoOsiMu.

PackiapiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[TpumensTh npeoOpa3oBaHus BEIPAKEHUM JIs1 pEIICHUS Pa3IudHbIX 33]1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHNs U HEPABEHCTBA

Pemiats nuMHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIECTOBAHNS YPABHEHU U CUCTEM YpaBHEHHWII, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKuX MpecTaBIeHUM (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMa YpaBHEHUUN pELIeHUs, €CIU HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT c10BECHOU (HOPMYIMPOBKH 3a/1a4u K €€ anredpandecKkoi

MOJIENIM C TIOMOILIBIO COCTaBJIEHUS YPABHEHMS WM CHUCTEMbl YpaBHEHHIA,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]1auy MOJYYEHHBIN Pe3yybTarT.

[IpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB JJIi CPAaBHEHMS, OLCHKH,

pelIaTh JIMHEHHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CHUCTEMBI, 1aBaTh
rpaUyuecKyr0 WUTIOCTPALMIO MHOXKECTBA PEUICHUM HEpPAaBEHCTBA, CUCTEMBI
HEPABEHCTB.

DyHKUMH

[loHnMaTh W HUCTOJNB30BAaTh (PYHKIIMOHAIbHBIC TOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUEHMsI), ONPENENITh 3HaueHHE (YHKUMHM MO 3HAYEHUIO
aprymMeHTa, OrpeesiaTh CBOMCTBa (PyHKITNH 10 €€ rpaduky.

Crpoutsb rpaduku 37eMeHTapHbIX PYHKIUN BUAA:

y =k/x, y =x2,y = x3,y = x|, y = VX, OnHCHIBaTh CBOHCTBA YHCIOBOI
dbyukiuu no e€ rpaduxy.

K xoniy oOyuenus B 9 kjacce o0Oydaroumuiics TMOMYYUT CIEAYIONTNE
MpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUS

CpaBHUBaTh U YNOPSJOUYMBATH PAIMOHAIBHBIE M HPPALMOHAJIBHBIE YHUCIA.

BrimonssTh apudmeTrdeckue NeUCTBUs ¢ PallMOHATLHBIMU YHCIaMH,
codyeTras YCTHbIE U TIMCbMEHHBIE TMPUEMBI, BBINOJHATH BBIYUCICHUS C
UppalMoOHaIbHBIMU YUCIaAMHU.



Haxonute 3HaueHWsT CTENEHEM C LENbIMU [IOKa3aTelsIMU W KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCJIA, BBINOJHATh MPUKUAKY pE3yiabTara
BBIUYHCIICHUN, OLICHKY YMCIIOBBIX BBIPAXKEHU.

YpaBHeHMS U HEPABEHCTBA

Pemiate nuHEHHBICE U KBaJpaTHBIE ypaBHEHUs, YPAaBHEHMS, CBOJSIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cucremsl BYX JMHEWHBIX YPAaBHEHUM C JIBYMsl INEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHECHUE HE SIBJISIETCS JIMHEUHBIM.

Pemiath TekcTOBbIE 3ajayu  alreOpamvdeckKuM CIIOCOOOM € ITOMOIIBIO
COCTABJICHUS YPABHEHHUS WJIM CUCTEMBI JIByX YPABHEHHUH C IByMsI IIEPEMECHHBIMH.

[IpoBOIUTHE MPOCTEUIIINE UCCICIOBAHUS YPABHECHUM U CUCTEM YPAaBHECHUM, B
TOM YHCJI€ C TPUMEHEHUEM Tpauiyeckux nmpeacTaBieHuil (ycTaHABIUBATh, UMEET
JM ypAaBHEHUE WJIM CUCTEMA YPABHEHUM PENICHHUS, €CIIM HMEET, TO CKOJBKO, U
rpouee).

Pemare nuHelHBIC HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBa, H300pa)kaTh
pEIICHUE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alUCHIBaTh PEIICHUE C MOMOUIBIO
CHMBOJIOB.

Pemiate  cUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOUAIOIINE KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh PEIICHHUE CHCTEMBI
HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3alIMCHIBATH PEIICHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELICHUN PAJIUYHBIX 33/1a4.

DOYyHKIUU

Pacno3naBath (DyHKIMM M3y4EHHBIX BHUJIOB. [loKa3bIBaTh CXEMAaTHUECKU

pAacIoNIo’KEHUE Ha KOOPAWHATHOH TIOCKOCTH rpadukoB GyHKIME Buga: Y = KX, Yy
=kx+b y=klx,y=ax2+bx+c,y=x3,y= Vx, y = |X|, B 3aBUCUMOCTH OT
3HauYeHUN KOA()PHUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paxaTh CXEMAaTUYECKHU TpaUKU KBAJIpaTUUHBIX (DYHKIIHA,
ONMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIUH MO UX Tpadukam.

Pacnio3naBaTh KBagpaTuyHy0 (PyHKLIHIO 110 GopMyJie, MPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Yucii0Bble MOCTEAOBATEIBLHOCTH U NPOTrPeCcCHu

Pacnio3HaBath apu(METHYECKYl0 M TEOMETPUYECKYI0 MPOrPEecCHd IpH
pPa3HBIX CcrocoOax 3aaHusl.

BbINONMHAT,  BBIYMCIAEHUS C  HKCIOJNb30BaHMEM GopMysn N-TO  4jeHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300paxaTh WIEHbl MOCIEAOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHON
IJIOCKOCTH.



Pematp 3agaun, CBS3aHHBIE C YUCJIOBBIMH IOCIEIOBATEIBHOCTSIMHU, B TOM
YHClie 337a4d U3 PEabHOM JKU3HU (C MCIOJIB30BAaHUEM KAJIbKYJISATOpA, HU(POBBIX
TEXHOJIOTHH ).



TEMATHYECKOE INIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacoB
HaumeHnoBanu DJIeKTPOHHbIE
Ne (ndp ) CIHCOK UTOTOBBIX Crnoco0 oueHku
€ pa3/esioB U uudposbie
n/ Becer | Konrpoabnbl | Ilpakruuecku TIAHHPYEMBIX HTOTOBBIX
TeM o0pa3oBaTejibHbIE Pe3yILTATOB ¢
1 HDOIDAMMEL o e padoThbl e padoThbl eCVDCLI IVIAHUPYEMBbIX
porp pecyp yKa3aHHeM 3TanoB pPe3yJIbTATOB
ux (popMupoBanus
BeinonHsTs, - YCTHBII OIpOC;
codyeras YCTHBIE U | -pellcHHE
IIMCBMCHHBIC 3aja4,
MIPUEMBI, -
apupmeTnIecKue CaMOCTOATEIIbHA
JIEUCTBUS ¢ | spabora;
panoHaIbHbIMU - KOHTPOJIBHBIE
YHCIIaMHU. PaGOTHL.
Haxomuth
Uucna n 3HAUYEHMS YUCITOBBIX
BBIYHCIICHUS bubmorexa HOK BBIPAKEHU U
' 25 2 https://m.edsoo.ru/7f415b P ’
Pannonanbubie %0 MIPUMEHSTh
qucnia o pa3zHooOpa3HbIe
CIOCOOBI ¥ IPUEMBI
BBIYHCIICHUS
3HaYeHUN JIPOOHBIX
BBIPAKEHUH,
COJIEpIKaIINX

OOBIKHOBEHHbIE 51
JIECATUYHBIE TPOOH.

[Tepexonuthb
OT OmHON (HOpPMBI




3allUCH  4Hcel K
ApYro#
(mpeoOpa3oBbIBATH
JNECSITUYHYIO  JIpOOb
B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B
JIECATUIHYIO, B
YaCTHOCTH B
0ECKOHEUHYIO
JECATHUIHYIO IPOOB ).

CpaBHuBaTh U
YIIOPSIIOYMBATh
paluoHaIbHbIe
qHCIa.

OKpyrasTh
qucia.

Brinonasate
MPUKUIKY U OIEHKY
pe3yabTara
BBIYMCJICHUH,
OLICHKY  3HauY€HUU
YHCIIOBBIX
BBIPAYKEHU .
Brinonasate
JIEUCTBUS co
CTETICHSIMU c
HATYpaJbHBIMU
TIOKa3aTeIISTMH.

AnreOpandecku
€ BBIpAXKCHUS

27

bubmuorexa [IOK
https://m.edsoo.ru/7f415b

Hcnonws3zoBath
anreOpanvdecKyro

- YCTHBIN OIpOC;
-pelieHue




TEPMUHOJIOTHIO u
CUMBOJIHKY,
IIPUMEHATL €€ B
MIPOLIECCE OCBOCHUS
y4e0HOT0
MaTepuana.
Haxonuts
3HAYeHUs
OYKBEHHBIX
BBIPAKEHUI pu
3aJJaHHbIX
3HAYEHUSAX
MepeMEHHBIX.
Boinonasate
peoOpa3oBaHus
LIEJIOTO  BBIPA)KEHUS
B MHOTO4JIEH
MIPUBEICHUEM
MOT00HBIX
CllaraeMbIX,
PacKpbITHEM CKOOOK.
Boinonasate
YMHOXEHHE
OJTHOWJIEHA Ha
MHOTOYJIEH u
MHOTO4JIeHa Ha
MHOTOYJIEH,
MIPUMEHSTh
dbopmynel KBagpara
CyMMBI U KBajpaTa
Pa3HOCTH.

3aj1a4;
CaMOCTOSITENIbHA
s paboTa;

- KOHTPOJIbHBIC
paboThI




Ocy1iecTBasT
b pasnoxxeHue
MHOT'OY4JICHOB Ha
MHOKHUTEITN c
MTOMOIIIBIO
BBIHECEHUS 3a
CKOOKH o0riero
MHOKHUTEJIS,
TPYIITAPOBKA
CllaraeMbIX,
MIPUMEHEHUS
bopmyn
COKpAILIEHHOTO
YMHOEHHUSI.

IIpumensts
peoOpa3oBaHus
MHOTOWJIEHOB A
pEelIeHUs pa3TUYHbBIX
3aja4 u3
MaTEeMaTHKH,
CMEKHBIX
MPEeIMETOB, u3
peabHOM MPaKTUKH.

Hcnons3zoBath
CBOWCTBA CTENIEHEN C
HATYpaJbHBIMU
MOKa3aTesIMi  JUIA
peoOpa3oOBaHUs
BBIPaKCHUH.

YpaBHeHus u

20

but6mmoreka [IOK

Pemate

- YCTHBIN OIpOC;




HEpaBEeHCTBA

https://m.edsoo.ru/7f415b

920

JIMHEWHbIE
YpPaBHEHUS C OJHOU

IIEPEMEHHOM,
MIPUMEHSIST  TpaBUiIa
nepexoa oT
HUCXOJHOTO
YpaBHECHHUS K
PaBHOCHJIBHOMY

emy. IIpoBepsTs,

SABJISIETCS JIM YUCIIO
KOpPHEM ypaBHEHHUSI.

[Ipumenars
rpaduyeckue
METOJIBI npu

PELICHUH JIMHEHHBIX
YpaBHEHMH U  UX
CHCTEM.

[TonOupars
IIPUMEpHI Map YKCed,
SABIISIOLIMXCS
peleHreM
JIMHENHOTO
YpaBHEHHUS C ABYMS
NIEPEMEHHBIMM.

Crpouts B
KOOpJAUHATHON
IUIOCKOCTH  Tpaduk
JIMHENHOTO
YPaBHEHHUS C ABYMs
IIEPEMEHHBIMU,
IOJIB3YSICh

-pereHue
3ajad;
CaMOCTOSTEIIbHA
s paborta;

- KOHTPOJIbHBIC
paboThI




rpaduKoM,
MIPUBOANTH
MPUMEPHl  PELICHUS
ypaBHEHHUSL.

Pemarp
CUCTEMBI TBYX
JIMHEHHBIX
YpaBHEHUH C IBYMS
nepeMeHHbIMH, B
TOM qucie
rpadUyYeCcKy.

CocraBnsite
pemiatb  JIMHEWHOE

yYpaBHEHHUE WIH
CUCTEMY JIMHEWHBIX
YpaBHEHM o

YCIIOBHIO 3a/1a4u,
MHTEPIPETUPOBATH B

COOTBETCTBUU c
KOHTEKCTOM 3a/1au
IOJIy4YEHHBIN
pe3yJbTar.
N3o06paxkath - YCTHBIH OIPOC;
Ha  KOODAMHATHOM | -pelicHue
psAMOM TOYKHM, | 3azay;
Koopaunats! u bubnmoreka [JOK COOTBETCTBYIOILIHE }
rpaduKm. 24 https://m.edsoo.ru/7f415b 3aTAHHBIM CAMOCTOSTEIbHA
OyHKIUHA il KOOpAMHATAM, IYYH, | g4 paGora:
pabora;
OTpE3KH, - KOHTPOJIbHBIE
MHTEPBAJIBI,

paboTsI




3aIMChIBATh
YHCIIOBBIC
MIPOMEKYTKH Ha
aredpanvaeckoM
S3BIKE.

Otrmeuats B
KOOPJAMHATHOU
MJIOCKOCTH TOYKH TIO
3aJJaHHBIM
KOOp/IMHATAM,
CTpouTh  Tpaduku
JIMHEIHBIX
¢byakumii.  CTtpouTh
rpaduK GyHKINU Y
= [x].

OnuceiBath ¢
MOMOIIBIO (PYHKIMH

W3BECTHBIC
3aBUCHMOCTH MEXKITY
BEIMYMHAMU:
CKOPOCTb, BpeMs,
paccTosiHue,  IIeHa,
KOJIMYECTBO,
CTOUMOCTb,
MIPOU3BOIUTENLHOCT
b, BpeMs, O0BEM
paboTHL.
Haxomuth

3HauUeHHE (YHKIMH
[0 3HAaYCHUIO €€
apryMeHTa.




ITonnmaTth
rpadudecKkuit
CIoco0
IIPEICTABIICHHS u
aHaIM3a

uH(pOpMAaIHY,
W3BJICKATh u
WHTEPIPETHUPOBATH
nHbopmMaImo u3
rpauKOB peabHBIX
MPOIIECCOB u
3aBHCUMOCTEH.

bubmuorexa [JOK [ToBTOpPUTH BCE Hrorosas
IToBTOpeHue
6 2 https://m.edsoo.ru/7f415b U3Y4YEHHOE 32 KypC | KOHTPOJIbHAs
o0o01ieHne
90 7 knacca. pabota
OBUIEE
KOJIMYECTBO
102 1
YACOB I10 0 0

[TPOIT'PAMME




8 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ugposbie
Ne i/ pasi Konrpoubueie | IIpakruueckue (mupp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
bubmuoreka [IOK
1 4 K 15
ucna u Berurcnenus. KBagparueie kopHu httos://m.edsoo.ru/7f417af8
9 Uucna u Berunciienusi. CTeneHsb ¢ 1ebIM 7 bu6mmorexa [JOK
[IOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXKeHUsl. 5 1 bubnnoreka [IOK
KBagparusliii TpéxuseH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaXKeHUsl. 15 1 bubnuoreka LIOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus U HepaBeHcTBA. KBagpaTHble 15 1 bubnnorexa LIOK
YpaBHEHUs https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. CUCTEMBI 13 bubnnoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7 b .H 12 1
paBHEHUS U HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
8 o .0 5
YHKIHH. LCHOBHBIC TOHATHA https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
9 ) | 9
yricn. quciossie dyHicin https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
10 IT 6 1
OBTOPCHHE H 0000MICHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 S) 0




9 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
HanmMeHoBaHue pa3aesioB U TeM ugposbie
Ne i/ pasi Konrpoabusie | IIpakruyeckue (witcpp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Yucna u Beruucienus. JleicTBUTENbHBIE 1 bubnuoreka [IOK
yucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs 1 HEPABEHCTBA. Y PABHEHUS C 16 1 bubnuoreka [IOK
OJHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHcTBa. CHUCTEMBI 16 1 bubnnoreka [IOK
YpaBHEHHI https://m.edso0.ru/7f419d08
bubmanoreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 8 https://m.edso0.ru/7f419d08
bu6nmoreka [JOK
5 o 18 1
YHKIHH https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
17 1
6 YucnoBble MOCIEI0BATEIBHOCTH httos://m.edsoo.ru/7f41908
7 [ToBTOpeHue, 0000IIEHNE, CHCTEMaTH3AIHS 93 1 bu6mmoreka [JOK
3HAHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 119 6 0




YYEBHO-METOJIUYECKOE

OBECIIEYEHUE OBPA3OBATEJLHOTO

MPOLIECCA

OBSI3ATEJLHBIE YYEBHBIE MATEPUAJBI U1 YYEHUKA

. Anreopa.7 xnacc. MakapsrueB FO.H., Munarox H.I'. u ap. / Ilox
pen. Temsikockoro C.A. - M.: IIpocenienue, 2020 T.

. Anre6pa.8 kiacc. Makapsraes FO.H., Munarox H.I'. u ap. / TTox
pen. Temakosckoro C.A. - M.: IIpocsenienne, 2020 r.
Anreopa.9 kinacc. Makaperues FO.H., Muntox H.I'. u np. / [Tox pen.

TensikoBckoro C.A. - M.: IIpocsemienue, 2020 r.

METOAUYECKHUE MATEPHUAJIBI AJIS1 YUUTEJIA
Aneebpa. [ knacc. Memoouueckoe nocooue. Mepansik. Kareropust: Aneedpa.

28.06.2019 12:21.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/
https://proektoria.online/lessons
https://ypoxuudpsr.pd/
http://www.cereBudok.pd/

https://fg.resh.edu.ru/


http://www.сетевичок.рф/

https://myschool.edu.ru/

https://uchi.ru/






