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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sSBISETCS OJTHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIET0 0Opa3oBaHMs: OHA
obecrieunBaeT H3y4YeHUE JAPYrUX JUCLUUIUIMH, KaK €CTECTBEHHO-HAYyYHOIro, TaK U
TYMaHUTApHOTO IUKJIIOB, €€ OCBOCHHE HEOOXOAMMO ISl MPOJOJKEHUs] 0Opa3oBaHUS U B
MOBCEAHEBHON Ku3HM. Pa3Butme y oOydaromMXCSd HAyYHbIX MPEACTABICHUA O
MPOUCXOXKJIEHUU U CYIIHOCTH aireOpanyeckux aOCcTpakiui, crnoco0e OTpakeHUs
MaTeMaTU4YeCKOM HayKOW SBIEHUM W TIPOLIECCOB B TMPUPOAE U OOIIECTBE, POJIU
MaTeMaTU4YeCKOro MOJICIMPOBAHUSI B HAay4YHOM TIIO3HAHUM U B MPAKTHUKE CIOCOOCTBYET
GbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS W KAaueCTB MBIIUICHUS, HEOOXOIUMBIX s
ajanTaliid B COBpeMEHHOM Iu(dpoBoM obmiecTBe. M3ydenuwe anrebpbl obecrieyuBaeT
pa3BuUTHE YMEHHS HaO0/aTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJIEHUS, CTIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOU JICUCTBUS
U BBIBOJBI, (GOpMyIUpoBaTh yTBepxkaeHus. OcBoeHuE Kypca airedpsl obecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIIJIEHUS OOYYalolUXCsA: OHHM HCIOJB3YIOT JEAyKTUBHBIE U
WHYKTUBHBIC PACCYXKIEHUS, 0000IIeHNE U KOHKPETU3AINI0, a0CTparupoBaHue U aHAJIOTHIO.
OO6yuenue anrebpe mpesrnonaracT 3HAYUTENbHBIA 00BEM CAMOCTOSTEIHHON AEATEIbHOCTU
o0y4Jaromuxcs, TMOITOMY CaMOCTOATENIBHOE pEIIeHHuEe 3ajlad  SBJSETCS peanu3aluen
NS TETBHOCTHOTO MIPUHIIUIIA O0YyUYEHHUS.

B crpykrype mnporpammbl yueOHOro Kypca «Ainredpa» sl OCHOBHOTO OOIIEro
o0pa30BaHHs OCHOBHOE MECTO 3aHMMAIOT COJIEp)KAaTebHO-METoInuecKe TuHuu: «Hucna u
BBIUUCIICHUS», «ANre0panveckue BhIPAKEHUN», «YpaBHEHUS U HEPABEHCTBA», « DYHKIIUNY.
Kaxnmas U3 3TuX coAepKaTeIbHO-METOUYECKUX JTUHUN pa3BUBAECTCS Ha MPOTSHKEHUU TPEX
JIET U3Y4YEeHHsI Kypca, B3aUMOACHCTBYSI C IPYTUMU €T0 JIMHUAMH. B X0/e nzydyenus: yueOHoro
Kypca OOydYalmuMcsl TPUXOAUTCS JIOTMUECKH pPacCyXOaTh, HCIOIb30BaTh TEOPETHKO-
MHOKECTBEHHBIA $3bIK. B CBsi3M ¢ 3TUM B TporpaMmy ydeOHOro Kypca «Anredpa»
BKJIFOYEHBI HEKOTOPBIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pa3/esiax
MaTeMaTH4YeCKOro OOpa3oBaHUS M CIIOCOOCTBYIOIIHME OBIAJCHHUIO OOYYAIONIUMHKCS OCHOB
YHUBEpPCAJIBHOIO  MareMmaTudyeckoro  sizpika.  CoaepKaTenbHOW M CTPYKTYpHOM
0COOEHHOCTHIO YUEOHOTO Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUU «Yucina W BBIUMCICHUS» CIYKUT OCHOBOM Il JajbHEUIIEro
M3Y4YEHHUS] MAaTEMAaTUKH, CITIOCOOCTBYET PAa3BUTHIO Y O0YUYAIOMIUXCS TIOTUUECKOTO MBIIIJICHUS,
GbopMHUpPOBAaHUIO YMEHHS TOJB30BATHCS  AJITOPUTMAMH, a TaKkKe MPUOOPETCHHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl MOBCEAHEBHOM >KM3HU. Pa3BuTHE MOHATHUS O
qycliec Ha YPOBHE OCHOBHOTO OOImIEro oO0pa3oBaHUS CBS3aHO C PANUOHATHHBIMA H
UPpaMOHATBHBIMHA YHCIIaMH, (HOPMHUPOBAHUEM MPEACTABICHUNA O JEHCTBUTEIHLHOM YHUCIE.
3aBeplieHue OCBOEHUS YMCIOBOM JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

Conepxanue JBYX alnreOpandyecKkux JUHUH — «ANredpandeckue BBIPAKEHUS» U
«YpaBHEHUSI UM  HEPABEHCTBa»  CIOCOOCTBYeT (OPMHUPOBAHUIO y  OOyYarommxcs
MaTeMaTH4eCKOro amnmnapara, HeoOXOAUMOTO ISl PEUICHUs 3a/lad MaTEeMaTHUKH, CMEXHBIX
MpPEeAMETOB M MPaKTHUKO-OPUEHTHUPOBAHHBIX 3anady. Ha ypoBHe OCHOBHOro oOIIEro
oOpa3oBaHus Yy4eOHBIM MaTepuall TPYNINUPYETCS BOKPYT pPAIlMOHAIBHBIX BBIPAKECHUM.



AnreOpa JI€MOHCTpPUpPYET 3HAUY€HHE MATEMaTUKU KaK fA3blKa I MOCTPOCHHUS
MaTeMaTUYeCKUX MOJeJNIeld, ONMUCaHUsl MPOLECCOB U SABJICHUW peajbHOro Mupa. B 3amaun
oOyueHHs anreOpe BXOAST Takke JajbHEWIIee pa3BUTHE AITOPUTMHUYECKOTO MBIILICHHUS,
HE00X0MMOr0, B YaCTHOCTH, JJII OCBOEHUS Kypca MH()OPMATHKU, U OBJIAJCHHE HABBIKAMU
JNeAYKTUBHBIX paccyxJeHuid. [Ipeodpa3oBanre cMMBOIBHBIX (POPM CIIOCOOCTBYET pa3BUTHUIO
BOOOpakeHHsl, CHOCOOHOCTEN K MaTeMaTH4€CKOMY TBOPYECTBY.

Copepxxanne (PyHKIMOHAIBHO-TpapUUECKOW JIMHMM HALENeHO Ha IOJy4YeHHE
oOyJarolmuMucsl 3HaHUN O (YHKIUAX KaK BaKHEWIIEW MaTeMaTUYeCKOW MOMACNIH s
OMMCAHMS U UCCIEIOBaHUS Pa3HOOOPa3HbIX MPOLIECCOB U ABJICHUM B MPUPOJIE U OOILECTRE.
N3yuyenue marepuana crnocoOCTBYET pa3BUTHIO y OOydYarolmIMXcs yMEHUS HMCIOJb30BaTh
pa3IuYHbIE BBIPA3UTENbHBIE CPEACTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJUYECKUE,
rpaduyueckre, BHOCUT BKJIaJ B (OPMHpPOBAHUE NPEICTABICHUNW O POJM MATEMAaTUKU B
Pa3BUTHH LIMBUIIM3ALUU U KYJIbTYPBI.

CornacHo ydeOHOMY miiaHy B 7-9 kimaccax wu3ywaeTcsi y4eOHbI Kypc «AnreOpay,
KOTOPBI BKJIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl cojepkanus: «Hucna u BIUMCICHUSNY,
«Anredpanyeckue BHIPAKECHUSY, « Y PABHEHUS U HEPABEHCTBAY, « DYHKIIUNY.

Ha usyuenue yuyeOHoro Kypca «Anredbpa» orsoautcs 306 yacos: B 7 kinacce — 102 yaca
(3 yaca B Henento0), B 8 kimacce — 102 yaca (3 gaca B Heento), B 9 knacce — 102 gaca (3 gaca
B HEJIEJIO).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Yucaa v BbIYMCICHUS

Hpobu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEXO] OT OJHOM (QopMbI 3anmucH Apodei K
npyroii. [loHsiTMe palMOHAIBHOTO 4YHCJa, 3alKiCh, CpaBHEHHE, YMOPSI0YMBAHUE
palMoHaIbHBIX YHuced. ApudmeTndeckue AEHCTBUS C pallMOHATBHBIMU YKcCliaMu. Perienue
3a/1a4 U3 peayibHOM MPAKTUKHU Ha YaCTH, HA APOOH.

CreneHb ¢ HaATYpaJIbHBIM [MOKA3aTEJIEM: ONpeeieHe, Mpeodpa3oBaHNe BbIpAXKEHUN Ha
OCHOBE OMPEICIICHHUS, 3aMUCh OONbIINX uyncen. [IponeHTsl, 3anuch NPOLIEHTOB B BUAE APOOH
U apoOu B BHUJE MPOIEHTOB. Tpu OCHOBHBIE 3aJa4yd Ha MPOIICHTHI, pElICHUE 3a7ady M3
pEabHON IPAKTUKHU.

[IpumeHeHue NPU3HAKOB JETUMOCTH, PA3JI0KEHHUE HAa MHOXKHUTEIU HATypaJbHbBIX
YHUCEeN.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCJIC IpsSIMasi U oOpaTHasi MPONOPIIMOHATILHOCTH.

AJire0panyvecKue BbIPa:KeHH s

[TepeMenHbIC, YMCIOBOE 3HAYCHHUE BBIPAKEHHS C TIEpeMEHHON. JlomycTUMbIe 3HAYCHUS
nepeMeHHbIX. [lpencraBieHne 3aBUCUMOCTH MEXIYy BEIUYMHAMH B BUIE (HOPMYJIBL.
Boruucnenuss mo ¢opmynam. IlpeoOGpazoBanue OyKBEHHBIX BBIPAKEHUN, TOXKIECTBEHHO
paBHbIE BhIpa)KEHUS, MIPaBUIIa MPEe0Opa3oBaHUs CYMM U MPOU3BENCHUM, MPaBUIa PACKPBITHS
CKOOOK U MPUBEJIEHUS MOAOOHBIX CIaraeMblX.

CBoiicTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEJIEM.

OnHowneHnsl W MHorowieHbl. CreneHb MHorowieHa. CioKeHHE, BBIUUTAHMUE,
YMHOXE€HUE MHOTroujieHOB. DOpMylibl COKpAIEHHOIO YMHOXKEHHS: KBaJgpaT CYMMBI M
KBaapar pazHoctu. DopMyrna pa3HOCTH KBagpaToB. Pa3jnokeHMEe MHOTOWIEHOB Ha
MHOHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb  ypaBHEHHWsS, TMpaBWwiIa  MpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCHUJIBHOCTh YPaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YMCIO KOPHEW JMHEWHOrO YpPaBHEHHS,
peuieHre JUHEHHbIX ypaBHeHHI. COCTaBIE€HHE ypaBHEHMI IO YCIIOBHIO 3aiaud. Pemienue
TEKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUH.

JluneitHOe ypaBHEHUE C IBYMS IMEPEMEHHBIMU U ero rpaduk. CucreMa IByX JIMHEWHBIX
ypaBHEHHUM C AByMs MepeMeHHbIMU. Pelienne cucreM ypaBHEHUH CIIOCOOOM MOJCTAHOBKH.
[Ipumeps! pelieHns: TEKCTOBBIX 33/1a4 € OMOUIBIO CUCTEM YPaBHEHUM.

DOyHKIUA

Koopannarta Toukn Ha npsamoil. UucnoBble NMPOMEXKYTKU. PaccTosHue Mexay IByMs
TOYKAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX m Oy. AbGcmucca U opJuHaTa TOYKH Ha
KOOpAUHATHOM miockocTH. [Ipumeps! rpadukoB, 3agaHHbix Gopmynamu. UteHnue rpadukos
peanbHbix 3aBucuMocTed. [lonstue Qynkumun. I'padux ¢ynkumu. CpoilcTBa (PyHKIHM.



Jluneitnas ¢yskuwms, e€ rpaduk. ['paduk ¢ynkumum y = |X|. ['padudeckoe perieHue
JIMHEVHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPAaBHEHUM.

8 KUIIACC

Yucjia ¥ BIYUCTCHUSA

KBaapatueiii kopenb u3 uucina. Ilonsarue o0 uppaumoHaibHOM uucie. JlecaTuuHbIe
MPUOJIMKEHUST UPPAIIMOHANIBHBIX unces. CBoMCTBa apuMETHUECKUX KBAJAPATHBIX KOPHEH U
WX TpPUMEHEHHWE K TpeoOpa3oBaHUI0 YHUCIOBBIX BBIPAKEHUHW UM BBIUYHCICHUSIM.
JleNCTBUTENBHBIC YHCIIA.

Crenens ¢ 1enabpIM NoKaszaTesneM U €€ ceorictBa. CTaHIapTHas 3alMCh YUCTA.

AJireOpanyecKue BbIpasKeHHU s

KBanparthblil TpEXUsieH, pa3ioKeHUE KBAAPATHOTO TPEXUJICHA HA MHOKUTEIH.

AnreOpaunueckass apoOb. OCHOBHOE CBOWCTBO anredpanudeckoir apodu. CroxxeHwue,
BbIYMTaHUE, YMHOXXCHHE, JeJeHne anreOpandeckux aApoOei. PanmoHanbHbIC BBIPAXKCHHS U
uX npeoOpazoBaHue.

YpaBHeHUS ¥ HEPABEHCTBA

KBagparHnoe ypaBHeHnue, ¢popmysa KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemiennie ypaBHeHUH, CBOMSIIMXCS K JMHEHHBIM M KBajJpaTHBIM. l[Ipocteifmue apoOHO-
palMOHAIbHBIE YPABHEHUS.

['paduueckas uHTEpHpeTallds YPAaBHEHUN C JBYMS IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUW ¢ ABYyMs MEpeMEHHBbIMU. [IpuMepsl pemeHus cucTeM HEJIMHEMHBIX YpaBHEHUM ¢
IBYMS IEPEMEHHBIMU.

Perrenre TeKCTOBBIX 3aj1a4 aareOpandyeckKuM CriocoooM.

YucioBple HEpaBEHCTBA W UX CBOWCTBAa. HepaBEeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBeHCTB. JIMHEiHbIE HEpaBeHCTBa C OJHOW mepeMeHHOU. CHucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM IMEPEMEHHOM.

DOyHKUUMA

[lonsitue dynkuuu. OO6naCTh ONPEACICHUS W MHOXECTBO 3HAYCHUN (YHKIIHUH.
CniocoOsbl 3aanus pyHKITHIA.

I'padux ynxmuu. YUrenue cpoiictB pynkumu mo e€ rpaduky. [Ipumeps rpadukos
(bYHKITUH, OTpakaroNIuX peaTbHbIC MPOIIECCHI.

@DYHKINH, OMICHIBAIOIINE TIPSIMYIO U OOPATHYIO MPOMOPIIMOHATIBHBIE 3aBUCUMOCTH, UX
rpadukn. Oyrkimn Y = X2, ¥ = X3, Y = VX, Y=|X|. ['paduueckoe pelrenne ypaBHEHHIT 1
CHCTEM ypPaBHEHUM.

9 KIIACC

Yuciaa 1 BLIYUCIEHUS
PaLII/IOHaJ'IBHBIC quciia, HPpaduOHAIBHBIC 4YHKCJId, KOHCYHBIC H OECKOHEUHBIC
ACCATHYHBIC I[pO6I/I. MHOX€eCTBO HeﬁCTBHTeHBHBIX YHUCCII, I[CIZCTBHTCJ'H)HI)IG qucCjia Kak



OECKOHEUHbIE JIeCATUYHBbIE JpoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE  MEXKAY
MHOKECTBOM JIC€HCTBUTEIBHBIX YUCEI U KOOPIUHATHOMN MPSIMOM.

CpaBHeHUE EUCTBUTEIBHBIX YUCEN, apupMeTHUeCKue ACHCTBUSA C JEUCTBUTEIbHBIMU
YUCIIAMMU.

Pa3mepbl 00BEKTOB OKpYKAIOUIEr0 MHUpPA, JJIUTEIBHOCTH MPOLECCOB B OKPYKAIOIIEM
MHpE.

[TpubnuxénHoe 3HaUYECHHWE BEIMYMHBI, TOYHOCTb NpHUOIMKeHUs. OKpYIrJIeHHE YHUCEN.
IIpukuaka u OLEHKA pe3yJIbTaTOB BBIYMCICHUM.

YpaBHeHUS M HEPABEHCTBA

JIuneliHoe ypaBHeHue. Penenue ypaBHEHHM, CBOASIIUXCS K JINHEWUHBIM.

KBagpaTtHoe ypaBHeHue. PelieHne ypaBHEHMH, CBOASIIMXCSA K  KBAJpPaTHBIM.
buksanparHoe ypaBHeHue. [IpuMmepsl pelieHrst ypaBHEHUN TPETbEd U YETBEPTOM CTEIIECHEN
Pa3JIOKEHNEM HA MHOKHUTEIIH.

Pemenue  npoOHO-pallMOHANBHBIX — ypaBHEHUH. Pemienne  TEeKCTOBBIX — 3ajad
anredpanvyeckiuM METOIOM.

VYpaBHeHUE ¢ IByMs MEPEeMEHHBIMU U ero rpaduk. PemeHue cucteM IBYX JIMHEWHBIX
YpaBHEHUW C JByMs NEPEMEHHbIMH. PellleHne cucrteM ABYX YpaBHEHUMN, OJHO M3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOpOi creneHu. ['paduyeckas MHTEpHpeTalus CUCTEMbl YpaBHEHU
C ABYMsI IIEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 anredpandyeckiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHENHBIX HEPABEHCTB C OJHOM IepeMEHHOW. PemieHue cucrem JIMHEHHBIX
HEPaBEHCTB C OJHOM nepeMeHHol. KBanpaTHeie HepaBeHCTBA. [ 'padrueckas HHTEpIpeTaIUs
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMHU.

DOyHKUUHA

KBampatuunas ¢ynknus, e€ rpaduk u cBoictBa. Ilapabosa, KoopAuHATHI BEPITHHBI
napaboJibl, 0Ch CHMMETPHH ITapadoIbl.

I'paduxu byukumit: Y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| u ux cBoiicTsa.

YuciioBbIE IOCIEA0BATEIBHOCTH H MPOTPEeCCUH

[lonsiTve  4YMCIOBOM  MOCIHEAOBATENBHOCTU.  3aJaHWe  IOCJIEN0BATEIbHOCTH
peKyppeHTHO# dhopmMynon U GopmyIoi N-To YieHa.

Apubmernyeckas © rTeomerpuueckas mporpeccur. Dopmynsl  N-ro  4ieHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBBIX N YJICHOB.

N3o00paxenne 4ieHOB apuPMETUUECKON U T€OMETPUUECKON MpOorpeccuii Toukamu Ha
KOOPANHATHOM MIOCKOCTH. JINHEHHBIN U SKCIOHEHIIMANBHBIN pocT. CIOKHBIE MPOUEHTHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHMS NPOrpaMMbl y4eOHOTO Kypca «Auredpay
XapaKTEepU3YIOTCH:

1) naTpuoTHYeCcKOe BOCIIMTAHHUE:

MIPOSIBJIEHUEM HWHTEpPECa K MPOLUIOMY M HACTOALIEMY POCCHICKOM MaTEMAaTHKH,
[IEHHOCTHBIM OTHOIIEHHWEM K JOCTHKEHHUSM POCCUMCKUX MAaTeMaTUKOB U POCCHUUCKOU
MaTEMaTUYECKOM IIKOJbI, K MCHOJB30BAHUIO AITHX JOCTH)KEHHUW B JIPYrUX HayKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEW TIpa)KJaHWHA M peaju3allid €ro Ipas.,
NpE/ICTaBIEHUEM O MaTeMaTHYEeCKMX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SABJICHUM, TIPOLIEYP TPaXAaHCKOTO o0lecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXICHHIO JTHUYECKHX MpoO0JeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUH HAyKH, OCO3HAaHHMEM Ba)XKHOCTH MOPAIbHO-3TUYECKUX TMPUHIHUIIOB B
NEATENBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE Y4YacCTHE B PELICHHH MPAKTHYECKUX 3a7a4 MaTEMaTH4YECKOM
HaNpaBJIeHHOCTH, OCO3HAHMEM Ba)XHOCTHU MAaTEMAaTHYECKOTO0 0Opa30BaHUS Ha NMPOTSIKEHUU
BCEH JKU3HU JJIsl YCHEIIHON Npo(ecCuOHAIbHOM e TENbHOCTH U pa3BUTHEM HEOOXOAUMBIX
YMEHHUH, OCO3HAHHBIM BBIOOPOM U TIOCTPOEHHUEM HMHAMBUIYAIBHOH  TpPaeKTOpUU
o0pa3oBaHMUA M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX
OTpeOHOCTEHH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K AMOLIMOHAIIBHOMY M 3CTETUYECKOMY BOCIIPHUSATHIO MaTEMaTHYECKUX
OOBEKTOB, 3a7a4, pEHIeHUH, pacCyX JACHUH, YMEHUIO BHJETh MaTEeMaTUYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpHUEHTalLlMel B JIEATENILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS 4YEJIOBEKA, MPUPOJAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTHUYeCKOM HAayKH Kak c(epbl 4eloBEYECKON NeATEeIbHOCTH, 3TAlOB €€ pa3BUTHS U
3HAYUMOCTH JUIsl Pa3BUTHUsS LUBHWIM3AIMHM, OBJIAJICHUEM S3BIKOM MaTeMaTHKA H
MaTeMaTU4YeCKON KyJIbTYpOH KaK CPEICTBOM IO3HAHUS MHpPA, OBJIAJECHHEM MPOCTEUIINMHU
HaBbIKAMH UCCIIE0BATEIbCKON 1€ATEbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OPMHUPOBAHWE KYJIBTYPbl 3/10POBbS M
3MOLMOHAIBHOIO 0JIArOMOIy YU :

TOTOBHOCTBIO NPUMEHSTh MaTEMAaTUYECKHE 3HAHMS B HMHTEpPECax CBOEro 370pPOBbS,
BEJICHUS 3710pOBOro o0pa3a KU3HHM (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXXUM 3aHITHIA



U OTZbIXa, peryJisipHas (pusnyeckas akTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABBIKA PEQIIEKCHUH,
MPU3HAHUEM CBOETO MpaBa Ha OIMKOKY M TAKOI'O e MpaBa APyroro 4eloBeKa;

7) 3K0JI0THYeCKOoe BOCIIUTAHHUE:

OpUEHTaluel Ha IPUMEHEHHE MaTEMaTUYECKUX 3HaHUW JJIs1 pelIeHus 3a/1ay B 00acTu
COXPaHHOCTU OKpY>Kalouled cpenbl, MJIaHUPOBAHMS MOCTYIKOB M OIEHKH MX BO3MOKHBIX
MOCJIEACTBUNA i1 OKpY’Karolled  cpelbl, OCO3HaHUEM TIJI00aJbHOrO  XapakTepa
HKOJIOTHYECKHUX MPOOJIEM U MyTeH UX pEelleHNUs;

8) ajanTanus K U3MEHSIOIMMCS YCJI0BHAM COUMAJIBLHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHUSX HEONPENENEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEI KOMIETEHTHOCTU Yepe3 MPAKTHUYECKYIO JESTeIbHOCTh, B TOM YHUCJIE YMEHUE YUUThCA
y Jpyrux JoJied, npruoOpeTaTb B COBMECTHOM JESITENIbHOCTH HOBBIE 3HAHMS, HABBIKM U
KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (POPMHUPOBAHMU HOBBIX 3HaHWI, B TOM uucie (HOpMYIUPOBATH
UJeH, MOHSATHUS, TUMOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM 4YHCIIE PaHEe HEU3BECTHBIX,
OCO3HaBaTh JEe(PUIMTHI COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMIO KaK BBI3OB, TPEOYIOIMUN KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBbIEC PEIICHUS U
neicTBus, GopMyIMpOBaTh U OLICHUBATH PUCKU U MOCIEICTBUS, GOPMUPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBare/ibHbIe yHUBEPCAJIbHbIE Yy4eOHbIE JeiicTBUS

Ba3oBble JJoruyecKkue JelcTBUA:

BBISIBJISITh W XapaKTepU30BaTh CYIIECTBEHHBIE IPU3HAKKM MATEMAaTHYECKUX OOBEKTOB,
NOHSITHM, OTHOIICHUA MEXIy TMOHATHAMHU, (DOPMYIUPOBATH OIPEACICHUS TMOHITHIA,
YCTaHABJIMBATh CYIECTBEHHBIN MpPHU3HAK KJIACCH(PUKALUUA, OCHOBAHHS IJisi OOOOIICHUS U
CpaBHEHHUSI, KpUTEPUU MTPOBOJAMMOTO aHAJIN3A;

BOCIIPHHUMATh, (OPMYIUPOBATh W MPEOOPa3OBBIBATH CYXKICHHUSA: YTBEPAUTEIbHBIC W
OTpUIATEIbHBIC, SUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC;

BBISIBIISITh MaTEeMaTHYECKHME 3aKOHOMEPHOCTH, B3aWMOCBSI3W M TMPOTHBOpEYHUs B (akrax,
JNAHHBIX, HAOMIOAEHUAX W YTBEPKICHHSIX, MpeajiaraTb KpUTEPUH JJISI BBISIBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEYNN;

JenaTh BBIBOABI C MCIOJIB30BAHHEM 3aKOHOB JIOTUKHM, ACAYKTUBHBIX W HWHIYKTHUBHBIX
YMO3AKJIFOUYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTUH;

pa3Ouparh [10Ka3aTeNbCTBA MAaTeMaTHYECKUX YTBEPKICHUU (MpsSMbIe U OT MPOTHUBHOIO),
MPOBOJIUTh CAMOCTOSITENIbHO HECJIOXKHBIE JI0KA3aTeIbCTBA MaTEeMAaTHYEeCKUX (PAKTOB,
BBICTpauBaTh apryMEeHTAllMI0, MPUBOAUTHL MNPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKJICHHUS;

BBIOMpATh CIOCO0 pelleHusl yueOHOHM 3a/1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOMpaTh HauboJiee MOAXOASIIUN C YUETOM CAMOCTOSATENIBHO BbIJICJICHHBIX KPUTEPHUEB).
Bba3oBble ucciienoBare/ibckue 1eicTBUSA:



MCIIOJIb30BaTh BOIMPOCHI KaK MCCIEIOBATEIbCKUN MHCTPYMEHT IMO3HaHUsSA, (GOPMYJIUPOBATH
BOIPOCHI, (PUKCUPYIOIIME MPOTHUBOPEUHE, MPOOJIeMy, CaMOCTOATEIbHO YCTaHABIUBATh
HMCKOMO€ U JIaHHOE€, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;
MPOBOJIUTh TI0 CaMOCTOSITEJIbHO COCTaBJICHHOMY IUJIaHY HECJOXKHBIM 3KCIEPUMEHT,
HEOOJIbIIIOE KCCIEAOBAHUE IO YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKAY COOOM;

CaMOCTOSITEIbHO (POpMYIUpPOBaTh OOOOIIEHUS W BBIBOJBI MO pPE3yjbTaTaM MPOBEAEHHOIO
HaOJIOJICHNs, MCCJIEAOBaHUs, OIEHUBATh JOCTOBEPHOCTh TMOJYYEHHBIX pE3YyJbTATOB,
BBIBOJIOB M 00OOIIEHHIA;

IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIIBUTATh MPEINOIOKECHHUS O
€r0 Pa3BUTHUHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIMH, JAHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;

BBIOMpATh, AaHAJIM3UPOBATh, CUCTEMATHU3MPOBaThL M HHTECPIPETHPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUIOB M (OPM MPEACTABICHHS,

BLIOMpaTh GOpMY MpelcTaBiIeHUsT WHPOpMAIMU W WUIIOCTPUPOBATH pPEIIacMbIe 3aJauu
CXeMaMH, TharpaMmMaMu, HHOU rpauKoi ¥ X KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTh HH(POPMALUM IO KPUTEPUSAM, MPEAIOKECHHBIM YUUTEIEM WIH
c(hOpMYITUPOBAHHBIM CAMOCTOSITENILHO.

KoMmyHuKaTHBHBIE YHUBepcadbHbIe y4eOHbIe 1eificTBHS:

BOCIPUHUMATh U (HOPMYIUPOBATH CYXACHUS B COOTBETCTBUU C YCJIOBHSIMHU U IEISMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX
TEKCTaxX, JaBaTh MOSICHEHUS MO XOJYy pEUICHHs 3aJadyd, KOMMEHTHPOBAThH IOJYyUYCHHBIN
pe3ynbTar;

B X0A€¢ OOCYXIECHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI, MPOOJIEMBI,
pelnraemMoii 3a/1a4u, BEICKa3bIBaTh UJIEU, HAIIEJICHHBIC HA MTOMCK PEIICHHUSI, COMTOCTABISITH CBOH
CYXKIEHHUSI C CYXICHUSIMU JPYTUX YYaCTHHUKOB Juajora, OOHapyKMBaTh paziuyue U
CXOJICTBO TO3HIINI, B KOPPEKTHOH (hopMe POopMyIHpPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;
MPEACTABIATh PE3YyJbTAaThl PEIICHUsS 3aJayd, HKCICPUMEHTA, HCCIEAOBAHMs, MPOEKTa,
CaMOCTOSITETILHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C YYETOM 3a7ad MPE3CHTAUU U
0COOEHHOCTEH ayIUTOPUH;

MOHUMATh M HCIOJIH30BAaTh MPEHMYIECTBA KOMaHIHOW M WHIWBUAYAJTbHON pabOTHl TpH
pEIICHUH YYeOHBIX MaTeMaTHUECKUX 3a/1a9;

MPUHUMATh TIeJIb COBMECTHON NEATeNbHOCTH, IUIAHUPOBATh OPTraHU3AIUI0 COBMECTHOM
paboThI, pacrpenenaTh BHIBI pabOT, JTOrOBapWBATHCS, OOCYKIATh MPOIECC U PE3yJbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IpyHmoBbIX (hopMax paboThl (0OCYyXaeHHs, OOMEH MHEHUSMH, MO3TOBbIC
MTYPMBI U JPYTHE), BHIIOITHATH CBOIO YacTh padOThl U KOOPAMHUPOBATH CBOM JCHCTBUS C
JIPYTUMHU YWICHAMH KOMAaHbI, OIEHWBATh KAa4eCTBO CBOETrO BKJIaJa B OOMIMA MPOAYKT IO
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMMOICHCTBHSI.

PeryJsiTuBHBIE YHHBeEPcAJIbHbIE YUeOHbIE JIeiicTBUS



Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJSATh IUIAH, AJITOPUTM PEIICHUs 3aJa4yu (WIM €ro 4acTb), BHIOUpATh
croco0 pemieHus ¢ y4ETOM MMEIOIIUXCA PECYypcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BapUAHThI PEIICHUM ¢ y4€TOM HOBOM MH(OpMaInu.
CaMOKOHTPOJIb, S)MOUMOHAJILHbI HHTEJJIEKT:

BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TMpollecca W pe3yibTaTa peEIIeHUs
MaTE€MaTHYE€CKOM 3a/1a4H;

MPEABUIETh TPYIHOCTH, KOTOpPhIE MOTYT BO3HHKHYTh MpPH pEHICHUM 3aJa4d, BHOCUTH
KOPPEKTUBBI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENIHCTB, HAWJCHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJjbTaTa JACSATEIBHOCTH TIOCTABICHHOW I1I€TM W YCJIOBUSAM,
OOBSICHAITh TIPUYMHBI JOCTKCHUSI WIM HEJIOCTIKCHHS IIeM, HaXOJWUTh OIIMOKY, JaBaTh
OIICHKY MTPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATBI

K xoniy oOydeHuss B 7 kjacce oOy4aroUuics MOJYYHUT CIEAYIOUIAE MPEIMETHBIS
pPE3YIBTATHI:

Yucaa v BIYMCICHUSA

BrlmonHATh, coderast yCTHbIE M MHUCbMEHHbBIE TPUEMBI, apUPMETHUECKUE JCUCTBUS C
palOHAIbHBIMU YUCIAMHU.

HaxonuTe 3Hau€HHs YMCIOBBIX BBIPAKEHUM, MPUMEHSATH Pa3HOOOpa3HbIE CHOCOOBI U
npu€Mbl BBIUMUCICHUS 3HAYEHUW NPOOHBIX BBIPAKEHUM, cOAepkKalluX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.

[lepexomuth OT oOmHOW ((OPMBI 3amuCH 4YHCET K Jpyrod (mpeoOpa3oBHIBATh
JECATUYHYIO IpOo0h B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHYHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JICCITUYHYIO APOOB).

CpaBHUBAThH U YIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyIJISITh YUCIa.

BpINONHATE NPHUKHUIKY W OLEHKY pPE3yJbTaTa BbIYHCICHUN, OLEHKY 3HAYEHHU
YUCJIOBBIX  BBIPAXECHHM. BBITOMHAT JNEUCTBUS CO CTENEHAMU C  HATypaJbHBIMHU
[MOKa3aTENSIMH.

[IprMeHATh TPU3HAKU AETUMOCTH, PA3JI0KECHUE HA MHOKUTEIN HATYPaJbHBIX YHCEIL.

Pemate nmpakTHKO-OPUEHTHPOBAHHBIE 3aJa4M, CBS3AHHBICE C OTHOLICHUEM BEJIWYHWH,
MPONOPLMOHAIIBHOCTBIO BEJIWYWH, MPOLUECHTAMH, MHTEPIPETUPOBATH PE3YyJIbTAThl PEIICHUS
3a/1a4 ¢ y4€TOM OTpaHWYEHUH, CBI3aHHBIX CO CBOMCTBAMH PACCMAaTPUBAEMBIX OOBHEKTOB.

AuredOpanyecKkue BbIpaKeHUA

Hcnonwp3oBaTh anreOpanueckylo TEPMHUHOJOTHIO W CHMBOJMKY, MPUMEHITh €€ B
MpOIIECCe OCBOEHHUS YUYeOHOTO MaTepuarna.

HaxoauTe 3HaueHnsi OyKBEHHBIX BBIPAKEHUN MMPU 3aJaHHBIX 3HAYEHUSAX NTEPEMEHHBIX.

Breinonusate mnpeoOpa3oBaHus UEIOTO BBIPAKEHHS] B MHOTOWIEH MPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.



BbINONHATE YMHOXEHUE OJHOWIEHA Ha MHOTOWIEH M MHOTOWJIEHa Ha MHOTOYJIEH,
MPUMEHSITH (DOPMYJIBI KBaJpaTa CyMMBbI U KBaJipaTta pa3HOCTH.

OcCy1ecTBIATh Pa3oKeHHUE MHOTOWJIEHOB Ha MHOXHUTENIM C MOMOIIbIO BHIHECEHHUS 32
CKOOKM  OOIIero MHOXWTENS, TPYNIUPOBKH  CJAraéMbIX, MNPUMEHEHHUS  (POpMyl
COKpAILIEHHOIO YMHOKECHHS.

[IpumeHsaTs npeoOpa3zoBaHUs MHOTOWJIEHOB Jisi PELIEHUS PA3NIMUYHBIX 3a1ad U3
MaTeMaTUKU, CMEXXHBIX MPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp3oBaTth  CBOMCTBA  CTEIIEHEM C  HATypajbHBIMU  IIOKa3aTeasIMM I
npeoOpa3oBaHus BhIPAKECHUIM.

YpaBHeHUsS ¥ HEPABEHCTBA

PemaTth nuHeliHbIe ypaBHEHUS! C OTHOW MEPEMEHHOM, MPUMEHSs paBUiia Iepexoaa OT
UCXOJHOTO YpaBHEHHS K paBHOCWIbHOMY eMmy. lIpoBepsTh, SBISE€TCA JM YUCIO KOPHEM
ypaBHEHUSI.

[TpumensTh TpadguyecKre METOBI IIPU PEIICHUN JTUHEHHBIX YPABHECHUN U UX CUCTEM.

[lonOupaTh mpUMEpPHI Map YHUCEIN, SIBISIONIMXCS PEIICHUEM JIMHEHMHOTO ypaBHEHHS C
JIBYMSI TIEPEMEHHBIMU.

CtpouTh B KOOPJIWHATHOM IUIOCKOCTH TpaduK JMHEHHOTO YpaBHEHUS C JBYMS
NIEPEMEHHBIMH, MOJB3YACH TPaUKOM, IPUBOIUTH MPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cuctembl IBYX JMHEWHBIX YPAaBHEHUN C ABYMsl NEPEMEHHBIMH, B TOM YHCIIE
rpaduyIecKH.

CocTaBiATh U pelmaTh JUHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPaBHEHUH IO
YCJIOBHIO 3aJlauM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJlayd IOJYUYEHHbIN
pe3yJbTar.

DyHKUUHA

N3o0paxaTth Ha KOOPAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HWHTEPBaJbl, 3alUChIBaTh YHUCJIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPAMHATHOM IJIOCKOCTU TOYKH MO 3aJaHHBIM KOOpPJWHATAM, CTPOUTH
rpaduky muHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUN Y = [X|.

OnuceiBaTh C TOMOIIBI0 (DYHKIMIA HM3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMUYMHAMU:
CKOPOCTb, BPEMsI, pPaCCTOSIHUE, LIEHA, KOJINYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BPEMSI,
00BEM paboTHI.

HaxonuTs 3HaueHre GyHKIMH 110 3HAYEHUIO €€ apryMEeHTa.

[TormmaTs rpadudeckuii cnocod mpeacTaBIeHUs U aHaIW3a HHGOPMAIINH, U3BJIEKATh U
WHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEATBHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K xonny oOyuenuss B 8 kiiacce oOydarouuiics MOJYyYHUT CIEAYIOLIME MPEIMETHbIE
pPEe3YyIbTATHI:

Ymncia v BBIYUCTICHUSA

Hcnonp3oBaTh HavyallbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX YUCE IS
CpaBHEHHUSI, OKPYIJICHUSI U BBIYMCIICHUH, U300paKaTh NEUCTBUTEIbHBIC YMCIIa TOUKAMHU Ha
KOOPJWHATHOM MPAMOA.



[IpuMeHsaTh MOHATHE apU(PMETUYECKOTO KBAJIpPaTHOTO KOPHS, HAXOAUTh KBaJlpaTHbIC
KOPHHU, HCHOJB3YsS NpH HEOOXOAUMOCTH KaJbKYJISTOpP, BBIMNOIHATH MpeoOpa3oBaHus
BBIPAKECHUH, COJICPKAIINX KBAIPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonw3oBaTh 3amucu OOJBIIMX M MaJIbIX YUCEN C MOMONIBIO JAECATUYHBIX ApoOei u
crenenen uyncina 10.

AJireOpanyecKue BbIpasKeHHU s

[IpuMeHSATh TOHSATHE CTENEHU C IIEJIBIM TOKa3aTeJIeM, BBIMOIHATH MPeoOpa3OBaHUS
BBIPAYKEHUH, COJICPKAIINX CTENEHH C LETbIM MTOKA3aTEJIEM.

BrINMonHATH TOXIECTBEHHBIE MPEOOPa30BaAHUS PAIIMOHAIBHBIX BBIPAXKCHUI HA OCHOBE
paBuJI ACUCTBUM HaJl MHOTOWICHAMU U aNreOpandyecKuMu JIPoOsIMHU.

PackianpiBaTh KBaJIpaTHBIN TPEXWICH HA MHOKHUTEIH.

[IpumensaTs npeoOpa3oBaHUs BBIPAXKEHUM MJI1 pEHIeHUs Pa3IUYHbIX 3ajJad U3
MaTEeMaTHKH, CMEXKHBIX TIPEJIMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHEHUS ¥ HEPABEHCTBA

Pemiats nuHeiHbIE, KBapaTHBIC YPABHEHUS U PAllMOHAJIbHBIE YPABHEHUS, CBOJISIIINECS
K HUM, CUCTEMBI JIBYX YPaBHECHHU C IBYMS ITIEPEMECHHBIMH.

[TpoBOUTH IPOCTEUIIINE UCCIICAOBAHUS YPABHEHUI U CUCTEM YpPaBHEHUM, B TOM UMCIIE
C IpUMEHEHUEeM rpadUuuecKux MpeCTaBlICHUH (yCTaHABIMBATh, UMEET JIM YPaBHCHHE WIIU
CUCTEMA YPAaBHEHUI PELICHUS, ECIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT ciiOBeCHON (HOPMYITUPOBKM 3a7auu K €€ aireOpandyeckoil Mojaenu ¢
NOMOIIIBIO COCTaBJICHUS YPABHEHUS WJIM CUCTEMBl YypaBHEHUM, HWHTEPHPETHPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN PE3YIbTAaT.

[IpuMeHATh CBOWCTBA YHUCIOBBIX HEPABEHCTB [MJII CpPAaBHEHUS, OLEHKHU, pEIIaTh
JUHEWHbIC HEPaBEHCTBA C OJIHOM NEPEMEHHOM W WX CHCTEMBbI, JaBaTh TI'padUUueCKyrO
WJUTFOCTPALMI0 MHOKECTBA PEIIEHUI HEPABEHCTBA, CHUCTEMbI HEPABEHCTB.

DyHKUUHA

[lorumaTe © UCHONB30BaTh (PYHKIIMOHAIBHBIE TOHSATHUS MW S3bIK  (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHMsI), OMPEILIATh 3HaUeHHe (QYHKIIMHU MO 3HAYCHUIO apTyMEHTa,
OTIpeIeIISITh CBOMCTBA (DYHKITUHU 110 €€ TpaduKy.

Ctpoutsb rpaduku d7eMeHTapHBIX QYHKIIUNA BUJIA:

y = ki, y=x2,y =x3,y = |X|, y = VX, OICBIBATb CBOICTBA YHCIOBOMN (YHKIHH IO &
rpaduxy.

K xonny oOyuenuss B 9 kJjacce oOydaroumuiics MOTYYHUT CIEAYIOLIME MPEIMETHbIE
pe3yJIbTaThI:

Yucsa 1 BBIYMCICHUSA

CpaBHUBATH U YIOPSIOUYMBATH PAlMOHATIBHBIE U UPPAIlMOHAIbHBIE YHCIIA.

Brinonusats apudmernyeckue NeMCTBUS ¢ palliOHATbHBIMU YKHCIIAMH, COUETas YCTHBIE
Y MUCbMEHHBIE TPUEMBI, BBITIOJHSITH BEIYUCIICHUS C UPPALIMOHATBLHBIMU YUCIaAMU.

HaxoauTth 3HaueHus cTemneHEd C LEJNbIMU [OKa3aTeJsIMAU U KOPHEH, BBIYUCIISATH
3HAYEHUS] YUCJIOBBIX BBIPAKEHUHU.

OKpyrsITh NEUCTBUTENIBHBIE YMCIIA, BBIMOJIHATh MPUKUIKY pe3yJibTaTa BBIYMCICHUH,
OILICHKY YHMCJIOBBIX BBIPAXKEHUH.



YpaBHeHUS ¥ HEPABEHCTBA

Pemlate nuMHENHBIE W KBaJgpaTHbIE YPaBHEHU:A, YPAaBHCHUs, CBOAALIMECS K HUM,
npocTenme ApoOHO-pallMOHANIBHBIE YPABHEHHUS.

Pemate cucTteMsl 1BYX JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMUA U CUCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJIACTCS JTUHEUHBIM.

PemaTte TekcTOBBIE 3aauM aNreOpanyecKuM CIOCOOOM C IMOMOIIBIO COCTaBJICHUS
YPaBHEHUS WIM CUCTEMBI IByX YPABHEHUH C IBYMS IIEPEMEHHBIMMU.

IIpoBOaUTE ITPOCTENIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM YHCIIE
C NMPUMEHEHUEM TpaUuecKuX MpeacTaBiieHUul (yCTaHABIMBAThb, UMEET JIM YpaBHEHUE WIH
CUCTeMa YpaBHEHUI PEIICHHUs], €CJIM UMEET, TO CKOJIbKO, U TIpoyYee).

PemaTte nuHelHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pEIICHHE
HEPABEHCTB HAa YMCIIOBOW MPSIMOU, 3alIMUCBIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucCTEMBl JIMHEWHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKJIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaThb pEIICHHE CHUCTEMbl HEPABEHCTB HA YHUCIOBOMU
IIPSIMOM, 3alIMCHIBATH PEILIEHNUE C TOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELICHUHU PA3JIMYHBIX 3a/1a4.

DOyHKUUHA

PacrioznaBath  (GyHKUMM  HW3y4eHHbIX  BUJOB.  [loka3piBaTh  cXeMaTHYeCKU

pacIoioKeHHe Ha KOOPIUHATHOM TIIOCKOCTH TpadukoB GyHKImi Buga: y = kx, y = kx + b,y
= kix, y =ax2 + bx + ¢,y = x3, y = VX, ¥ = [X|, B 3aBHCHMOCTH OT 3HAYCHHii
K03()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHHA.

Crpouth 1 n300pakaTh CXeMaTUUECKH TpauKu KBaIpaTUIHBIX (PYHKIIUMA, ONMUCHIBATH
CBOMCTBA KBaIPaTUYHBIX (PYHKITUH 10 UX rpaduKaM.

PacrioznaBath KBagpatuuHyto (GyHKOHIO 10 (GOpMyJie, TNPUBOAUTH TMPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YucaoBble MOCJI€10BATEIbHOCTH U MPOTPeCcCUH

PacriozHaBaTh apuMETHUECKYI0 M TEOMETPHUYECKYI0 TIPOTPECCHMU TIPU Pa3HBIX
crioco0ax 3a7aHusl.

BhITIOTHATE BBIUKCICHUS ¢ UCTIOIB30BaHUEM (HOPMYJ N-TO WieHa apuPMETHISCKOU H
r€OMETPUUYECKOM MPOrPECCHM, CYMMBI IIEPBBIX N YWICHOB.

N300paxkaTh WICHBI MOCIEIOBATEIIHHOCTA TOYKAMHU Ha KOOPAMHATHON TJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHCIOBBIMH TOCIICOBATEIBHOCTSIMH, B TOM YHCIE
3aJ1auu U3 peabHOM KU3HU (C UCTIOIB30BaHUEM KaJTbKYJISITOPA, ITM(PPOBBIX TEXHOIOTHH ).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
1 Yucna u BeUUCICHUS. ParnonanbpHbIe o5 1 bubmmoreka [{OK
yucna https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 AJITCOPaHeCKHE BIpaXCHHA 27 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 YPaBHCHIA 1 HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopyuraret u rpagmki. Gyicuum 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> Tostopenne u 0bodmente 6 ! https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0
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8 KUIIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 Uucna u Beruncnenus. KpagpatHeie KOpHH 15 https://m.edsoo.ru/7f417af8
9 Yucia u BeranciieHusa. CTeneHb ¢ [eNbIM 7 bu6moreka [IOK
ITOKa3aTeJeM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBanpaTHbii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 Anrebpandeckre BhIpaKEHUS. 15 1 bubnuoreka [IOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bubnuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 12 1 https://m.edsoo.ru/7417af8
bubnuoreka [JOK
8 DyHiuii. OCHOBHBIE [IOHSATHS ° https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKwHH. Tncn0BLIC QyHKIIHMA o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosToperne u 0bobmenne 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v BeiuncieHus. JleicTBUTENbHBIE 9 1 bubnuoreka [JOK
yucna https://m.eds00.ru/7f419d08
5 YpaBHEHUs M1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmuorexa [JOK
OJIHOM ITEpEMEHHOMN https://m.eds00.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httns://m.edsoo.ru/7£419d08
bu6mmoreka [IOK
> Pynxunn 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YwucnoBbie MOCIEI0BATEILHOCTH 15 1 https:/m.edsoo.ru/7£419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 0
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