MHMHHUCTEPCTBO MPOCBEIEHUS POCCUNCKOMN ®EJIEPAIINU
KomuTteT 06pazoBanus, HAyKu U MOJIOJIEKHOU MOMUTHKK Bonrorpaackoii obmactu

Otnen no oOpazoBanuto Anmunuctpanuu [lanmacoBckoro MyHUIIMNAIBHOTO paiioHa

MKOY "Hosoctpoesckas CII"

PACCMOTPEHO YTBEPXJIAIO
Ha 3aceJaHuu MpoOIeMHOM rpynmbl Ne 2 Hupexktop MKOY «HoBoctpoesckas CILI»
PykoBonurens

npo6iaemMHo rpymmbl Ne 2

/A.K. Hypymesa/
/0.A. CepkubaeBa/

[Tpukas ot 30.08.2024 Ne224/3
IIpoTokon ot 30.08.2024 Ne 1

PABOYASA ITPOI'PAMMA
(ID 798674)

yueOHOro Kypca «AJjreopa»

IUTst o0yJaromuxcs 7-9 kiaccoB

JUISI OCHOBHOT'O 00IIIeT0 00pa30BaHUs

Cpok ocBoenus nporpammsl: 3 roga (¢ 7 mo 9 kiacc)

. HoBoctpoiika, 2024



MHNOACHUTEJIBHASA 3AITMCKA

AnrebOpa sBISIETCS OJHMM W3 OMOPHBIX KYpCOB OCHOBHOTO OOIIETO OOpa3oBaHUs: OHA
oOecreynBaeT U3y4eHue IPYrux JUCIUILINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOTO
LIUKJIOB, €€ OCBOEHHE HEO0O0XOAUMO I MPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEHEBHON KU3HU.
PazButne y o0OydJalommxcsi Hay4YHBIX TIPEACTABICHUH O TIPOUCXOXKIECHUH W CYIIHOCTH
anreOpandyeckux abcTpakuui, crnocode OTpakeHHs MaTeMaTHMYeCKONM HayKoW SBICHHM U
MPOIIECCOB B MpPUPOJE M OOILIECTBE, PO MaTEeMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHMIO HAYYHOTO MHMPOBO33PEHUS M KAyecTB
MBIIUICHHS, HEOOXOAMMBIX JJisl aJanTallid B COBpeMEHHOM IH(poBoM obmiectBe. U3ydeHue
anredppl o0ecrieyrBaeT pa3BUTHE YMEHUS! Ha0II01aTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NeMCTBUS U BBIBOABI, (GOPMYIHPOBaTh yTBepkAeHUA. OCBOeHHE Kypca anreOpbl o0ecreynuBaeT
pa3BUTHE JIOTUYECKOTO MBIIIIEHUST OOydaloluxcs: OHM MCHOJB3YIOT JEAYKTUBHBIE U
WHAYKTUBHBIE PACCyXJCHHs, 0000IIEHNEe M KOHKPETH3aIUI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOydenne anreOpe mMpeArnonaraeT 3HAYUTEIBHBIH OOBEM CaMOCTOSITENLHOW JEATEIBHOCTH
oOyyaroluxcsi, TO3TOMY CaMOCTOSITENIbHOE  pEIIeHHEe 3aJad  SBJSIeTCs — peaju3anueit
JeSTENBbHOCTHOTO MIPUHIIUIIA O0yUYEHUS.

B crpykrype mnporpammbl y4eOHOro Kypca «Ajaredpa» sl OCHOBHOI'O OOILEro
o0pa30oBaHUsl OCHOBHOE MECTO 3aHUMAIOT CojJiep)KaTelIbHO-MeToaudyeckue auHuu: «Yuciaa u
BBIUHCTICHUSY», «ANredpanyeckue BBIPpOKEHUS», «YPaBHEHHsS W HEPABEHCTBa», «DYHKIIHH.
Kaxxnas u3 3THX colepkaTelnbHO-METOANYECKUX JIMHUNA pa3BUBAETCA HA MPOTSHKEHUU TPEX JIeT
M3Y4YeHHUs Kypca, B3aUMOJICHUCTBYS C APYTUMU €ro JUHUSIMH. B Xone uzyuenus yueOHOro Kypca
00y4aromuMcs IPUXOAUTCS JTIOTUYECKH pacCyKAaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH
S3BIK. B CBSI3M ¢ 3TUM B IporpaMMy y4eOHOTO Kypca «Anredpay BKIIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4YecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOUMMHCA OCHOB YHHBEPCAJbHOIO MaTEeMaTHYECKOIo
a3bika. CopepKaTelbHOM U CTPYKTYpHOM OCOOEHHOCThIO yueOHOro Kypca «Anredpay sBisercs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxkanne JuHUM «Yuclia W BBIUMUCICHUS CIYKUT OCHOBOM JUIsl JaibHEHIIEero
W3Y4YEeHHUS MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIMXCS JIOTHYECKOrO MBILIUICHUS,
(OPMHUPOBAHHIO YMEHHS IOJIb30BAThCS AITOPUTMAMH, a TaKXKe MPUOOPETEHHIO MPAKTUYECKHX
HaBbIKOB, HEOOXOJUMBIX JUIsl MOBCEIHEBHON *U3HU. Pa3BUTHE NOHATHSA O YUCIIE HA YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs CBSI3aHO C PAIlMOHAIBHBIMU M MPPALMOHAIBHBIMH YUCIAMH,
(hopMUpOBaHHEM TPEJCTABICHUN O NEHCTBUTEIHLHOM 4YHCIE. 3aBEPIICHUE OCBOCHHUS YMCIOBOMN
JIMHUU OTHECEHO K CpelHEMY 00IIeMy 00pa30BaHHUIO.

CopepxaHue JByX anreOpanyeckux JIUHUN — «AnreOpandeckue BBIPDAKEHUS» U
«YpaBHEHUSI U  HEPABEHCTBa»  CIIOCOOCTBYeT  (OPMHPOBAHHMIO Yy  OOyYaromuxcs
MaTeMaTUYeCKOro ammapara, HEoOXOAMMOIO /Jis pelIeHUs 3ajJad MaTeMaTHKH, CMEXHBIX
MIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4. Ha ypoBHE OCHOBHOIO 00111ero 06pazoBaHUs
yueOHBI ~ MaTepuan TIpPYNNHUPYETCS  BOKPYr  palMOHAJIbHBIX  BbIpaXeHWH. AnreOpa
JEMOHCTPUPYET 3HAUYCHUE MAaTEMAaTUKHU KaK sI3bIKa JUJISl MTOCTPOEHUSI MaTEMATHYECKUX MOJENEH,
OTMCaHMs MPOLECCOB M SBICHUM peanbHOro mupa. B 3amaun o0yueHus anredpe BXOIAT TaKKe
JanpHelee pa3sBUTHE aNrOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YAaCTHOCTH, JUIS
OCBOGHHUSI Kypca HMHPOpPMATHKH, M OBJIAJCHHE HaBbIKAMH JEAYKTUBHBIX DPACCYXICHUM.



[IpeoOpazoBaHue CUMBOJIBHBIX ()OPM CIOCOOCTBYET Pa3BUTHIO BOOOpPaXKEHHUs, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUECTBY.

Conepxanne  (GyHKIUOHATBHO-TpaUUECKOW  JIMHWM  HAIIEJIGHO Ha  TOJy4YCHUE
o0Oy4aroIUMuUCs 3HaHUN O QYHKIMAX KaK BaKHEHIIel MaTeMaTUYeCKO MOAENH JUIsl ONUCAHUS
U HCCIIEJIOBaHUS Pa3HOOOPa3HBIX MPOILIECCOB M SBJICHUN B NIpupoae u obectse. M3ydeHue
MaTepualia CHOCOOCTBYET pa3BUTHIO Yy OOYYAIOUIMXCS YMEHHS HCIIONB30BaTh pa3IHIHbIC
BbIpA3UTEIIbHBIE CPEICTBA sI3bIKA MAaTEMAaTHUKU — CIIOBECHBbIC, CUMBOJIMYECKHUE, TpaduuecKue,
BHOCHT BKJIaJ] B ()OPMHPOBAHUE MPEJICTABICHUIA O PO MAaTEeMATUKU B Pa3BUTUU LIMBUIM3AINN
Y KYJBTYPHI.

CornacHo ywyeOHOMy IulaHy B 7-9 Kkiaccax u3ydaercss y4eOHbIM Kypc «AmrebOpay,
KOTOPBII BKIIIOYAET CIIEAYIOIINE OCHOBHBIC Pa3/ieiibl coaepikaHus: «Umciaa W BBIYHACICHHUNY,
«AnreOpanyecKkue BEIpKEHUSNY, «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUI.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoautcs 306 gyacos: B 7 kinacce — 102 gaca (3
yaca B Hejen), B 8 kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 ygaca B
HEJIETIO).



COIEPKAHUE OBYYEHUA
7 KJIACC

Yucaa v BLIYUCICHUA

JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0J] OT OAHOH (QOpMBI 3ammcu Apodeilt K
npyroi. IloHsaTHe panyoHaNbHOIO 4MCIIa, 3alMCh, CPABHEHHE, YIOPSAJOUYMBAHUE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKue IEeHCTBHS ¢ PallMOHAIBHBIMU YHCIaMU. Pemienue 3amad u3 peaabHOR
MPaKTUKHU Ha YaCTH, HA JPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: ONpe/esieHHe, NpeoOpa3oBaHue BBIPAKEHUN Ha
OCHOBE OIpe/ieNIeHus, 3auch OonbluX yucell. [IporeHTsl, 3anuch NpOLEHTOB B BUJIE APOOU U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIE 3aJlaud HAa MPOLEHTHI, peLICHUE 3a/a4 U3 peanbHOU
MIPaKTUKH.

[IpumeHeHne NPU3HAKOB ACIUMOCTH, PA3JI0KEHNE HA MHOKHUTEIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IPsMasi U 0OpaTHask NPONOPLUOHAIBHOCTH.

AuaredpanvyecKkne BbIPaKeHUS

[lepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHUSA C MEpEeMEHHOM. [lomycTuMble 3Ha4eHUS
nepeMeHHbIX. [IpencraBneHne 3aBUCHUMOCTH MEXJY BeJIMYMHAMHU B BHIE (HOPMYIIBL
Beruucnenus no gpopmynam. I[IpeobpazoBannue OyKBEHHBIX BBIPaXKEHUH, TOXKIECTBEHHO paBHbIC
BBIpa)KEHUS, IIPaBUIa NIPeoOpa30BaHMsl CyMM M IPOU3BENEHUH, MpaBHia PACKPHITUS CKOOOK U
MPUBECHHS MTOJIOOHBIX CaraeMbIX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

OpnowieHsl U MHOrowieHsl. CteneHs MHOrowieHa. ClloKeHHE, BBIUUTAHUE, YMHOKEHHE
MHOro4wieHoB. DopMynbl COKpAIIEHHOIO YMHOMKEHUS: KBaApaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaApaToB. Pa3inokeHne MHOTOWIEHOB HA MHOKUTEIIH.

YpaBHeHHsI U HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUS, paBuiIa MpeoOpa3oBaHUs ypaBHEHUsS, PABHOCHIIBHOCTh
YpaBHEHUM.

JluHeitHoe ypaBHEHHE C OJIHOM MEPEMEHHOW, YHUCIO KOpPHEW JIMHEWHOrOo ypaBHEHUS,
pelieHne JMHEHWHBIX ypaBHeHHMM. CocTaBieHHE YpaBHEHUM IO YCIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 3aJ]a4 ¢ IOMOLIbIO YPABHEHHH.

JIuHeiiHOe ypaBHEHHME C JABYMs NEpeMEHHbIMH U ero rpaguk. Cucrema JIByX JTHMHEWHBIX
ypaBHEHUN C JIByMsl TNEepeMEHHbIMU. PelieHue cucTeM ypaBHEHHM CIOCOOOM IOJCTAaHOBKH.
[TpuMeps! pemeHust TEKCTOBBIX 3a/1a4 C IIOMOILBIO CUCTEM YPaBHEHHM.

DOyHKIUH

Koopaunara toukm Ha mnpsMol. UucioBble NPOMEKYTKH. PaccrosiHme Mexny AByMst
TOYKaMHU KOOPAMHATHOU MPSAMOIA.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca ¥ OpauHaTa TOYKU Ha
KOOpPAMHATHOU TUIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UteHwe rpadukon
peanbHbIX 3aBUcuMocTed. Ilonstume ¢ynkunn. I'papux ¢dynkiuu. CpolicTBa (yHKUIMI.
Juneitnas ¢yuakuus, e€ rpapuk. I'paduk dynkuun y = [x|. [paduyeckoe perreHne TMHEHHBIX
YPaBHEHUI U CUCTEM JIMHEHHBIX YPABHEHUM.

8 KVIACC

Yuciia v BLIYUCICHUA



KBanpatubiii kopenb u3 uucna. [lonstue 00 wuppanuoHanbHoM 4ucie. JlecsTuuHbie
MPUOTMKEHUS UPPAlMOHANBHBIX uncen. CBoiCTBa apru(METHUECKUX KBAJPATHBIX KOPHEH U HX
MIPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUHW W BbIYMCIEHUSAM. JlelicTBUTENbHbBIE
qyucna.

Crenens ¢ 1enbpIM MoKasareaeM U e€ cBoiicTsa. CTaHgapTHas 3allliCh YHCIIA.

Auare0panyeckune BbIpaKeHUs

KBagpatnslii TpEXuiieH, pa3yiokKeHUE KBAIPATHOTO TPEXUICHA HA MHOXKHUTEIIH.

Anrebpanueckass 1poOb. OcHOBHOE CBOMCTBO anreOpanueckoir apodu. CroxeHue,
BbIUMTAaHUE, YMHOXKEHUE, JeJieHne anreOpanueckux ApoOeil. PanmoHanbHble BBIpAXKEHUS U UX
npeoOpa3oBaHuUe.

YpaBHeHusI 1 HEPaBEeHCTBA

KBangpatHoe ypaBHeHue, (popmyna KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHEHM, CBOISMIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [IpocTeifmue apoOHO-
panuoHaIbHbIE YpaBHEHUS.

I'paduueckas mHTEeprpeTanys ypaBHEHUU C ABYMS MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUHN C IBYMs IepeMEHHBbIMU. [IpuMepbl pelieHus CUCTEM HENMHEHMHBIX YPaBHEHUU C
JBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 aaredOpanyecKuM CriocoOoM.

UucnoBble HepaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OAHOM IIEPEMEHHOM.
PaBHOCHNIBHOCTH HeEpaBeHCTB. JIMHENHBIE HEpaBEeHCTBA € OAHOM TmepeMeHHOW. Cuctembl
JMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKIUH

[lonsitue Ppynkuuu. O6GnacTh onpeneiaeHuss ¥ MHOXKECTBO 3HaueHuN (yHKuu. CrocoObl
3aaHus QyHKITHHA.

I'padux ynkmun. Yrenune cpoiictB (yHkmumm mo e€ rpaduky. Ilpumepsr rpadukoB
(GYHKIMH, OTpa)karoliX peanbHbIe MPOLECCHI.

OYHKINY, OMHUCHIBAIONINE MPIMYI0O M OOpaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHKIUu y = x2, y = x3, y = VX, y=|x|. Tpadudeckoe peiieHne ypaBHEHHI 1 CHCTEM
YpaBHEHUI.

9 KJIACC

Yucaa v BbIYUCICHUSA

PannonaneHble yncia, UppaloHaibHbIEe YHCIa, KOHEYHbIE U O€CKOHEYHBIE JECSITUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIC 4YHCIAa KaK OCECKOHEUHBIC
NecATUYHBIE  JnpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JEUCTBUTENIbHBIX YUCET U KOOPANHATHOM MPSAMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apu(PMETHUECKHE ICUCTBUS C JACHCTBUTEIHHBIMU
YUCJIaMHU.

Pa3mepbl 0OBEKTOB OKpYXKAIOUIETO MHpa, JJIUTEIBHOCTh IMPOIECCOB B OKPYXKAIOIIEM
MHUpE.

[IpuOmmxk€HHOE 3HAUYE€HHWE BEJIMYMHBL, TOYHOCTh NpuOMkeHus. OKpyriieHue ywuces.
[Ipukuaka 1 oLEeHKa pe3yabTaTOB BEIYMCICHHM.

YpaBHeHNsI U HEPaBeHCTBA

JIuneitHoe ypaBHeHuE. PellieHne ypaBHEHHM, CBOASIMXCA K JTMHEHHBIM.



KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMM, CBOAAIIMXCS K  KBaJPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pemieHuss ypaBHEHUH TPETbEH U YETBEPTOM CTENECHEU
Pa3JIOKEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHMH.  PemeHue — TEKCTOBBIX  3ajad
anreOpanyecKuM METOIOM.

VYpaBHeHHE C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHune cuctem IBYX JTHHEWHBIX
YPaBHEHUH C JABYMs II€pEMEHHBIMU. PelleHne cucTeM IBYX YPaBHEHMH, OIHO M3 KOTOPBIX
JWHEHHOe, a Ipyroe — BTOpO# cTemneHu. I'paduueckas WHTEpHpETalys CUCTEMBbl YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU.

Perienue TeKCTOBBIX 3aa4 aJIreOpanyeckKuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U X CBOMCTBA.

Pemienue nuHEHHBIX HEPABEHCTB C OJHOW NEepeMEeHHOU. PemieHue cucteM JMHEHWHBIX
HEpaBEHCTB ¢ OAHOI mnepemeHHOl. KBaapaTHble HepaBeHCTBa. ['padudeckas uHTEprperanus
HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMsI IEPEMEHHBIMH.

DOYyHKIUN

KBanpartuunas ¢ynkius, e€ rpadpuk u cpoiictBa. [lapaborna, KOOpIMHATHI BEPLIMHBI
napaboJibl, OCb CHMMETPHUH TTapadOoJIbI.

Ipaduxu dpyskiumii: y =kx, y=kx +b, y=k/x, y=x3, y=Vx, y = |x| u ux cBoiicTBa.

Yucii0BbIe 110C/JI€10BATEJIBHOCTH M NPOIPECCUH

[lonsTHE YKMCIOBON MOCIENOBATENBHOCTH. 3aJaHUE IOCIIENOBATEILHOCTH PEKYPPEHTHON
dbopmyIoit u Gopmysoi n-ro WwieHa.

Apugpmernueckass M reoMerpudeckas — nporpeccud.  @Dopmynbl  n-rO 4YJI€HA
apu(MeTHYECKON U TeOMETPUIECKOM MPOrPeCcCHii, CyMMBbI MIEPBBIX 7 YJICHOB.

N300pakeHne 4wieHOB apu(METHUECKOM M T€OMETPUYECKOW MPOTPEeCcCHid TOYKaMHU Ha
KOOPAMHATHOU MJIOCKOCTH. JIMHEWHBIN U SKCITOHEHIMATIBHBIN pOCT. CIOXKHBIE POLEHTHI.



IINTAHUPYEMBIE PE3YJBbBTATbBI OCBOEHHUSA TIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

JIMHYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE PpPe3yabTaThl OCBOCHHS IPOTpaMMBI  y4eOHOro Kypca «AinreOpa
XapaKTepU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBIICHUEM HWHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCHHCKOM MAaTeMaTHKH,
[EHHOCTHBIM OTHOILICHHEM K JOCTHKEHUSM POCCUHUCKUX MaTeMAaTUKOB U POCCHUUCKOMN
MaTEeMaTHYECKOH IIKOJIbI, K HCITOJIb30BAHUIO ITUX JIOCTIKEHUH B APYTUX HAYKaX M MPUKIIATHBIX
chepax;

2) rpakaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TpaKAaHWHA W peau3alldd ero Ipas,
Ipe/CTaBJICHHEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHUS PA3NIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO o0miecTBa (Hampumep, BEIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OOCYXXJICHUIO ITHYECKUX IMPOOJIEM, CBS3aHHBIX C MPAKTHUYSCKUM TPUMEHEHHUEM JIOCTHKECHUHN
HayKH, OCO3HAHUEM Ba)KHOCTU MOPATbHO-ITHUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCTIMTAHHE:

YCTaHOBKOM Ha aKTHBHOE y4YacTHE€ B PELICHUM IMPaKTUYECKUX 3aJady MaTeMaTH4eCKOM
HaIpPaBJICHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEeMAaTHUECKOTO 00pa30BaHHUs Ha MPOTSKEHUH BCE
KHU3HU JIJIs1 YCTICITHON MPOQECCUOHATBHON IEATEeIPHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHAMBUAYAIbHON TpaeKTopuu o0Opa3oBaHUs U
KU3HEHHBIX TJIAHOB C YUETOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTN4eCKOe BOCIMTAHHE:

CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY W O3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHIA, PACCYKIECHUI, YMEHHIO BUIETh MAaTEMaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 O3HAHMS:

OpHUEHTAINEeH B JEATETLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeJCTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJOBEKa, MNPHUPOAbI U OOLIeCTBa, MOHUMAHUEM
MaTeMaTHYeCKOW HayKH Kak cdepbl 4UeIOBEUECKON MAeITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISl PA3BUTHS IMBUIN3AIINH, OBIIAJICHUEM SI3BIKOM MAaTEMATHKH U MaTeMaTHIEeCKOU
KyIbTYpOH Kak CpeJCTBOM TO3HAHMS MHpa, OBJIAJEHUEM MPOCTEUIIMMH HaBbIKAMU
HCCIIEeIOBATEIbCKON A TebHOCTH;

6) ¢usnueckoe BocnuTaHue, (OPMHPOBAHHME  KYJIbBTYPbl  30POBbSI H
3MOLMOHAJIBLHOIO 0JIArONnoJIy4usi:

TOTOBHOCTBIO TPUMEHSATh MaTEeMaTHYECKHE 3HAHUS B MHTEpPECax CBOEro 3J0POBBS,
BEJICHHS 3JI0POBOTI0 00pa3za XKM3HU (30POBOE MUTAHKUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusudeckas aKTHUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIIeKCcuH,
MPU3HAHUEM CBOETO IIPpaBa Ha OLIMOKY M TAKOTO )K€ MpaBa JIPyroro 4eI0BeKa;

7) 3JK0JI0THYECKOEe BOCTIMTAHME:

OpHEHTAIlMe HAa MPUMEHEHUE MaTEeMaTHYeCKHX 3HAHUU IS pelleHus 3a7ad B 00JacTu
COXPAHHOCTH OKPYKAIOIICH cpeipl, TUIAHHPOBAHMS TOCTYIIKOB W OICHKH WX BO3MOXKHBIX
NOCNEACTBUI ISl OKpYXKAIoUIel cpeibl, OCO3HAHUEM TJI00AJIbHOTO XapaKTepa SKOJIOTHMYECKUX
Mpo0JieM U MyTel UX pelieHus;



8) ajanTanus K MN3MEHAIOIMMCH YCJIOBHSAM COLMAIBHON U MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIIOBHUSX HEONPEIEIEHHOCTH, MOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO JIESTENBHOCTh, B TOM YHUCJIE YMEHHUE YUUTHCS Yy JAPYTHX
Jrofied, mpuoopeTaTb B COBMECTHON JESITEIbHOCTH HOBBIC 3HAHMSA, HABBIKM U KOMIIETEHIIMU U3
OIBITA JPYIHX;

HEOOXOAMMOCTHIO B (DOPMUPOBAHHH HOBBIX 3HAHWM, B TOM YHCie (HOPMYIHUPOBATH WICH,
HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHUSAX, B TOM UYHUCIIE paHee HEU3BECTHBIX, OCO3HABATh
Je(UIUTHI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYK) CHUTYAllMIO, BOCIPHHHUMATh CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPeOYyIOLIUil KOHTpMEp, KOPPEKTUPOBAaTh NPUHUMAEMbIE pEIICHUS U
necTBus, POPMYITUPOBATH U OLIEHUBATD PUCKH U TIOCJIECTBHSA, (POPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCcTBUA

ba3oBble Jioruyeckue qeiCTBUSA:

®BLISIBJSITh M XapaKTEPU30BaTh CYIICCTBEHHBIC IMPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy MOHITHSIMH, (HOPMYIUPOBATH OMPEICIICHUS TMOHSITHIA,
yCTaHABIWBATh CYIIECTBEHHBIM MPU3HAK KIacCU(UKAIIUN, OCHOBAHUS JIsi 0000IICHUS
Y CpaBHEHUS, KPUTEPUHU TTPOBOIUMOTO aHAIN3a;

® BOCIIPHHUMATh, (POPMYIHPOBATH M TPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTCIbHBIC H
OTpUIaTeNIbHbIE, eAUHIYHBIC, YACTHBIC U O0IIKE, YCIOBHBIC,

® BEISIBJISITh MAaTEMATHYCCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS B (akTax,
JNAHHBIX, HAOMIOACHUSIX U YTBEPXKACHHSIX, Mpeajaratb KPUTEPUU IUIS BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYMNIA;

e JleJIaTh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTHMKH, JEAYKTHUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

® pa3OMpaTh JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMBIE U OT MPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSITEILHO HECIIOKHBIE JOKA3aTeIbCTBA MAaTEMaTHYECKUX (aKTOB,
BBICTPAWBaTh apTyYMEHTAIIUIO, MIPUBOIUTE MMPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBATH
CcOOCTBEHHBIEC PACCYKIICHUS;

e BHIOMpATh CIOCO0 pemieHus y4yeOHOM 3amaun (CpaBHHMBAaTh HECKOJBKO BapHUaHTOB
pelieHus, BbIOUpaTh HauOoee MOAXOASIINN C YIETOM CaMOCTOSITEIbHO BBIIEICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarejbCcKue NeCTBUA:

® IICTIONB30BATh  BOMPOCHI  KaK  HUCCIEAOBATENIbCKUA  HMHCTPYMEHT  TO3HAHUSA,
(bopMyIUPOBATH BOITPOCHI, (bukcupyromue MIPOTHBOPEYHE, npo0emMy,
CaMOCTOSITEIbHO YCTaHABIMBATh HCKOMOE M JlaHHOE, (OPMHPOBATH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIINI0, MHEHUE;

® IPOBOJIUTH IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIA SKCIEPUMEHT,
HEOOJIBIIIOE WCCJICIOBAHME 110 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXY COOO;

® CaMOCTOATEIHHO (POPMYITUPOBATH OOOOIIECHHS U BBIBOBI IO pe3yIbTaTaM MPOBEAEHHOTO
HAOIO/IEHUs, UCCIIEIOBAaHUs, OIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3yIbTATOB,
BBIBOJOB 1 0000IIEHNI;



® [I[POrHO3UPOBATh BOZMOXKHOE pa3BUTHE MPOLIECCa, a TAKXKE BBIABUIATh MPEANOIOKEHHS O
€r0 Pa3BUTHU B HOBBIX YCJIOBHSIX.
Pa6ora ¢ undopmaumeii:
® BBISIBJIATH HEJIOCTATOUYHOCTh U M30BITOYHOCTh MH(POPMALINH, JAHHBIX, HEOOXOIUMBIX JIJIS
pelIeHus 3a/1auH;
¢ BEIOMpATh, aHATU3UPOBATh, CHUCTEMATU3UPOBATh M HHTEPIPETHPOBATH HH(OPMAIUIO
pa3IUYHBIX BUAOB U (HOPM IpeACTaBICHHUS;
e BEIOUpaTh (popMy mpencTaBIeHUs MHPOPMALUU U WLTIOCTPUPOBATh pelIaeMble 3aauu
CXeMaMH, JarpaMMaMu, HHOU TpapuKoi U NX KOMOMHAIUSMU;
® OIICHUBATh HANEKHOCTh MH(OPMAIMH 10 KPUTEPHUSAM, NPEAJIOKEHHBIM YUUTEIEM MU
c(hOpMyYIHPOBAHHBIM CAMOCTOSITENIBHO.
KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:
® BOCIIPUHUMATh U (OPMYJIMPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSMHU U IEJISIMH
OOIIeHHUs, SICHO, TOYHO, TPAaMOTHO BBIPAaXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX WU
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOAY PEIIeHUs 3a7a4ul, KOMMEHTUPOBATh
MOJYy4YEeHHBIN pe3ynbTarT;
®B Xx0J1¢ 00CYX/IEHHUS 33aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, TPOOIIEMBI,
pemaeMoi  3aJauyd, BbICKa3blBaTh MJI€W, HAICJIEHHbIE Ha T[OHCK peIIeHus,
CONOCTAaBJISAITh CBOU CYXKIEHUS C CYXKACHMSIMHM JpPYrMX YYacCTHUKOB JUaJIOra,
0oOHapyXHUBaTh Pa3IMYUE U CXOJCTBO MO3UIIMIA, B KOPPEKTHOH hopMe GpopMynrpoBaTh
pa3HoIJIacusi, CBOM BO3PAKEHHUS;
® [IPE/ICTABIIATh PE3YNIbTAThl PEIICHUs 3aJauM, HKCIEPUMEHTa, MCCIEeJ0BaHUs, MPOEKTa,
CaMOCTOATEJIBHO BBIOMpATh (hopMaT BBICTYIJIEHHS C Yy4€TOM 3a/ad MpPe3eHTalUH U
0COOCHHOCTEH ayTUTOPHH;
® [[OHUMAaTh U MCIIOJIb30BaTh NPEUMYIIECTBa KOMAHIHON U MHAMBUAYaJILHOW pabOThl IpU
peleHrH y4eOHbIX MaTeMaTHYECKUX 3a71ay;
® [[PUHMMAThH 1LI€JIb COBMECTHOHM AESTEIBHOCTH, IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOM
paboThl, pacmpenensiTh BUABI pabOT, IOTOBapUBATBhCS, OOCYKIATh TPOLECC U
pe3ynbTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;
® y4acCTBOBAaTh B TPYMIOBHIX (hopMax paboThl (00Cy)aeHHs, OOMEH MHEHUSIMHU, MO3TOBBIE
IITYpMBl W JApPYrHE), BBINOJHATH CBOIO YacTh pPabOTbl M KOOPAMHUPOBATb CBOU
JIeICTBUS C IPYTHMU YWIEHAMHU KOMaH/Ibl, OLIEHUBATh KA4eCTBO CBOETO BKJIa/1a B OOIIMI
MPOAYKT MO KPUTEPHSIM, CPOPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.
PeryasiTuBHble yHHMBepPCcAJIbHbIE YUeOHbIE 1eiCTBHS
Camoopranu3anus:
© CaMOCTOSTENBHO COCTABIATH IUIAH, AJITOPUTM peIIeHHWs 3aJaud (WIK €ero 4acTh),
BBIOMpPATh CMOCOO pemIeHuss ¢ Y4€TOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATh BAPUAHTHI PEIIECHUH C y4ETOM
HOBOI HH(OpMaIHH.
CaMOKOHTPOJIb, IMOIIHOHAJILHBIN HHTELJICKT:
e BJa/eTh CHOCO0AMH CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca M pe3yibTara perieHust
MaTeMaTUYCCKOM 3a1a4u;
® [IPEJIBUIECTh TPYAHOCTH, KOTOPblE MOI'YT BO3HUKHYTh IIPU PELICHUU 3aJauyd, BHOCHUThb
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OLIMOOK,
BBISBJICHHBIX TPYIHOCTEH;



® OLICHUBATh COOTBETCTBUC DPE3YJbTAaTa AEATECIBHOCTH ITOCTABICHHOW LICIHM U YCIOBHAM,
OOBSICHATH MPUYMHBI JOCTHKCHHUS WM HEJOCTM)KCHHUS IENd, HAaXOJUTh OIIHOKY,
JIaBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HNPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 7 kJjacce OOYyYalOUIMiicS MOMYyYUT CIEIYIONIUE TPEAMETHBIC
pe3ynbpTaThl:

Yuciaa v BLIYMCICHHUA

BbimonHsATe, coyeras YCTHbIE M NHUCBMEHHBIE NPUEMBI, apu(MeTHUeCKue ACUCTBHS C
palMOHaIbHBIMU YHCIIAMHU.

HaxonuTth 3HaueHMs] YHMCIOBBIX BBIPAKEHHH, NPUMEHSTH Pa3HOOOpa3Hble CHOCOOBI U
npuEMBl  BBIYMCIICHUS 3HAUYEHUH JPOOHBIX BBIPAXKECHHUH, COAEPIKALIMX OOBIKHOBEHHbBIE U
NeCATUYHbIE JPOOH.

[lepexoauth OT OAHOM (OPMBI 3amMCU YUCEN K JIPYroil (peoOpa3oBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTHM B OECKOHEUHYIO
NECATUYHYIO IPOOB).

CpaBHUBaTh U YNOPSA0UYNBATh PAllMOHAJIBHBIE YUCIIA.

OxpyriiTh yucia.

BBINONHATE NPUKUAKY M OLIEHKY pE3yNIbTaTa BBIYMCICHUM, OLICHKY 3HAYEHUN YHMCIIOBBIX
BbIp@KEHUI. BBINOIHATE A€MCTBUS CO CTENIEHAMHU C HATYPaJbHBIMU [TOKA3aTEISIMU.

[IpuMeHsTh MpU3HAKU JEIUMOCTH, Pa3I0okKEeHHEe Ha MHOYKUTEIN HaTypaIbHBIX YHCEL.

PemaTth nNpakTHKO-OPUEHTUPOBAaHHBIE 3aJayM, CBSA3aHHbIE C OTHOLICHHEM BEJIWYMH,
MIPOMOPLUOHAILHOCTHIO BEIMUUH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a4a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX O0OBEKTOB.

AJireOpanyecKue BbIPaKeHUs

Hcnonp3oBaTh anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIpoliecce
OCBOCHMS y4eOHOT0 MaTepuaia.

Haxoauts 3HaueHns1 OyKBEHHBIX BBIPAKEHUI IIPU 3aJIaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoimonHaTe npeodpa3oBaHus LENIOr0 BbIPAaXKEHHs] B MHOIOWIEH NMPUBEICHUEM MOA00HBIX
CJIaraeMbIX, paCKpPbITHEM CKOOOK.

BBIONHATE yYMHOXXKEHHE OJHOYJIEHAa HAa MHOIOYIEH M MHOIOYJEHa Ha MHOTOYJIEH,
MIPUMEHATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymecTBIATh Pa3lokKEHUE MHOTOWIEHOB Ha MHOXKUTENIM C IIOMOIIBIO BBIHECEHUS 3a
CKOOKHM OOLIEro MHOKUTEJIS, TPYNIHUPOBKU ClaraeMblX, IpUMEHEHUs (POpMysl COKpaIlEHHOTO
YMHOXCHHUS.

[lpumeHsaTs mnpeoOpa3oBaHUsl MHOTOWICHOB Ul pEIICHHs pa3iIUyYHBIX 33734 U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHOM NMPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMU MOKA3aTeJIIMU sl IpeoOpa3oBaHus
BBIPaKCHUM.

YpaBHeHuUsI U HePaBeHCTBA

Pematp nuHENHBIE YpaBHEHHUS C OJHOM NEPEMEHHON, NMPUMEHSS IpaBHia Nepexoja OT
UCXOJHOIO0 YypaBHEHHUS K paBHOCWIbHOMY eMmy. [IpoBepsTh, fBIS€TCA 1M YHUCIO KOPHEM
YPaBHEHUS.

[IpumensTh rpaduueckre MeTOAbI P PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.



[TonGupath mpuUMepskl Map YUCe, SIBISIONINXCS PEIICHUEM JIMHEHHOTO YpaBHEHHUS C ABYMS
NIEPEMEHHBIMU.

CrpouTh B KOOpPAMHATHOM IUIOCKOCTH TIpaUK JIMHEHHOTrO YpaBHEHHUS C JBYMs
MIePEeMEHHBIMHU, MOJIb3YACh IPa(GUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHS.

Pemate cuctembl OBYX JIMHEMHBIX ypaBHEHUH C JBYMSI MEPEMEHHBIMH, B TOM YHUCJE
rpaduyecky.

CocraBiATh M pelaTh JUHEHHOE YpAaBHEHUE WM CUCTEMY JIMHEWHBIX YpPAaBHEHHWI IO
YCIOBUIO 3aJa4yM, HWHTEPIPETHUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IMOJIYYEHHBIN
pe3ynbTar.

DOYyHKIUN

N300paxaTh Ha KOOPAMHATHOM MpsIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATAaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alMCBIBATh YHCIOBBIE TMPOMEKYTKH Ha
anreOpanyeckoM si3bIKe.

OTtmeudaTh B KOOPJAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPJAHWHATaM, CTPOUTh
rpaduxu muHeHHBIX QyHKIud. CTpouTs rpaduk QyHKIUU y = [X|.

OnuceiBaTh C MOMOMIBI0 (YHKIUH WM3BECTHBIC 3aBUCHUMOCTH MEXKAY BEIUYUHAMMU:
CKOPOCTb, BpE€Ms, pacCTOSIHME, II€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJUTENIBHOCTb, BpEMH,
00bEM paboTHI.

Haxonuth 3HaueHune (pyHKIMU 1O 3HAYECHUIO €€ apryMeHTa.

[Tonumatpe rpaduueckuid crocod MPeACTaBICHHUs W aHalnu3a MH(POPMAIUH, U3BJICKATh U
WHTEPIPETHPOBATH HH(POpMAIIHIO 13 TPadUKOB peaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOydeHus B 8 Kjacce OOy4arOMIMICS TIOMYYHWT CIEAYIONIUE TPEIMETHBIC
pe3ynbTaThl:

Yucaa v BbIYUCTCHUA

Hcnonp3oBaTh HayalbHbIE MPEJCTaBICHHUS O MHOXECTBE JEWCTBUTENBHBIX YUCEN AJIS
CpPaBHEHHMsSI, OKPYTJICHUS M BBIYMCICHUI, M300pakaTh NEHCTBUTENIbHbIE YHCIIa TOYKAMHU Ha
KOOPAMHATHOU IIPSIMOM.

[IpumensaTy noHATHE apuU(METUYECKOrOo KBAJIPATHOIO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJNIB3YS MPU HEOOXOIMMOCTH KalbKYISATOP, BHIIOIHATH MPeoOpa3oBaHuUs BhIPAKEHUH,
coAepKalIux KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX U MalbIX YHMCEN C MOMOLIBIO AECATUYHBIX JIpoOeil u
crenene yucna 10.

Auaredpanyeckune BbIPaKeHUs

[IlpyuMeHATh TOHATHE CTENEHH C LENbIM IO0Ka3aTesieM, BBINOJHATH MpPeoOpa3oBaHUs
BBIPAKEHUI, COIEpKAILUX CTEIIEHU C LIETIbIM II0Ka3aTEIEM.

BbINOTHATE TOXIIECTBEHHBbIE NPEOOpPa30BaHUs pPALMOHAIBHBIX BBIPAXKEHWH Ha OCHOBE
MpaBWJI ACHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMu IpoOsiMu.

PacxitanpiBaTh KBagpaTHbIN TPEXUIECH HA MHOKHUTEIH.

[IpumensaTs mnpeoOpa3oBaHus BBIPAKEHUNW [JIs pEHICHUS pPa3IMYHBIX 3a1ad U3
MAaTEeMaTHKH, CMEXHBIX TPEAMETOB, U3 PEAIbHON IPAKTUKH.

YpaBHeHNsI U HEPaBeHCTBA

Pemate nuHeHble, KBaApaTHbIE YPAaBHEHUS U PALMOHAJIBHBIE YPABHEHMSI, CBOASIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUI C IByMs EPEMEHHBIMH.

[IpoBoauTh mpocTENIINE UCCIENOBAHUS YPABHEHUA U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHEHHEM TrpaUuecKux IpeacTaBieHui (yCTaHaB/IMBaTh, HWMEET JIM YpaBHEHUE WIIU
CUCTEMA YpPaBHEHUH PELEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[lepexoaute OT ciOBeCHOW (GOPMYJIUPOBKU 3ahaud K €€ aireOpanyeckod MoAenu ¢
MIOMOLIBIO COCTAaBJICHHUS YPABHEHMsI WJIM CHCTEMbBl YypaBHEHWiIl, HMHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1au NOJYyYEHHBIN pe3yibTar.

[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JAJISi CPAaBHEHHUS, OLICHKH, peIllaTh JUHEHHbIC
HEPaBEHCTBA C OJHOM NEpEeMEHHOH M HMX CHCTEeMBbl, JaBaTh TIpa(UUECKyl0 HIUIIOCTPALUIO
MHO>KECTBa PEILIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUN

[lonumaTh ¥ HWCHONB30BATh  (YHKIMOHAJIBHBIE TOHATHUS M S3BIK  (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHUS), OMPENCNSITh 3HAauY€HHE (PYHKIIMH IO 3HAYCHUIO apTyMEHTAa,
oIpesieNATh CBOMCTBA (PYHKIMHU O €€ rpaduky.

Ctpoutb rpaduKku dJeMeHTApPHbIX (GYHKIUH BHIA:

y=k/x,y=x2,y=x3,y =[x, y= VX, OIHCHIBATH CBOWCTBA YHCIIOBOIL ¢dyHKIMU 10 eé
rpaduky.

K koHiy oOyuenHuss B 9 kjacce oOydaroluiics MOJYyYUT CIEIyIOLIUE NpPEAMETHbIE
pe3yabTaThl:

Yuciaa v BbIYMCICHUSA

CpaBHMBATh M yNOPSIOUMBATh PALlMOHATIbHBIE M HPPAL[MOHAJIbHBIC YHCIIA.

BeimonusaTe apupMeTHueckue ASUCTBUS C pallOHAJILHBIMU YHCJIAMHU, COYETas YCTHbIC U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCIICHUS C UPPALIMOHAIBHBIMU YUCIIAMHU.

HaxonuTh 3HaueHMs CTeneHel ¢ LeNbIMU MOKa3aTelsIMU U KOPHEH, BBIYUCIIATh 3HAUEHUS
YHUCJIOBBIX BBIPAKCHUN.

OkpyrnaTh JeWCTBUTENbHBIE YHCIA, BBINONHATH NPUKUIAKY pE3yibTaTa BBIYMCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUI.

YpaBHeHusI U HePaBEeHCTBA

Pemate nuHeWHblE M KBaJpaTHbIC YpPaBHEHMs, YPAaBHEHMs, CBOJSIIMECS K HHM,
npocTeiime ApoOHO-pallMOHAIbHbIE YPAaBHEHHUS.

PemaTh cuctembl IBYX JIMHEHHBIX YpaBHEHHUI € JBYMs NEPEMEHHBIMU M CUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX O/IHO YpaBHEHHE HE SIBJISETCS IMHEHHBIM.

Pemate TekcToBhIE 3amauM  aireOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHUS WM CUCTEMBI IBYX YPaBHEHUH C IBYMs IIEPEMEHHBIMH.

[IpoBoauTh NpocCTeiiiMe Uccae10BaHNsl YPABHEHUH U CUCTEM YpaBHEHHH, B TOM 4HCIE C
NpUMEHEHHEM TpadUUYecKuX NpeACTaBICHUN (yCTaHABIMBaTh, HMMEET JIM YpaBHEHHE WIIH
cUCTEeMa YpaBHEHHH peleHMs], €CIIU UMEET, TO CKOJIBKO, U IIPoUee).

Pemate nuHeHHbIE HEPaBEHCTBAa, KBAJpaTHbIE HEPABEHCTBA, H300pa)xaTh pELICHUE
HEpaBEHCTB HA YMCIJIOBOM MPSIMOM, 3alUCHIBATh PEIIEHUE C IIOMOILBIO CHMBOJIOB.

Pemate cuctembl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIJIIOYAIOIINE
KBaJ[paTHOE HEPaBEHCTBO, M300pakaTh pEIIEHUE CHUCTEMbl HEPABEHCTB HA YMCJIOBOW MPSMOI,
3aMMChIBaTh PEUICHHE C TOMOLIbI0 CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA MPHU PEIICHUH Pa3IMYHbIX 331adu.

DOyHKIUH

PacrioznaBath QyHKIIMM U3y4EHHBIX BUAOB. [loka3pIBaTh cCXeMaTHUYECKH PACIOIOKEHUE Ha

KOOPJIWHATHOMN TUIOCKOCTH rpaduKoB GyHKIMHN Buaa: y = kx, y = kx + b, y = k/x, y = ax2 + bx +

¢ y=x3,y= Vx, y = |x|, B 3aBuCHMOCTH OT 3HaueHH# KOA)DUIHEHTOB, OMUCHIBATH CBOICTBA

b yHKIHIA.



Ctpouts M H300pakaTh CXeMaTW4YecKu rpaduku KBaJpaTHUUHBIX (YHKLIHN, OMUCHIBATH
CBOMCTBA KBaAPAaTUIHBIX (DYHKITUH MO UX rpaduKam.

Pacno3naBate  kBampatnyHyro (QyHKOUIO 1m0  (Gopmyie, TPUBOIUTH HPHUMEPHI
KBaIpATUYHBIX QYHKIUI U3 peaabHOU KU3HU, PU3UKU, TEOMETPUH.

YucioBble MOCT€10BATEIbLHOCTH U NPOrpeccuu

Pacno3naBate apu()METHUECKYI0O H T€OMETPUIECKYIO0 POTPECCHU TIPU Pa3HBIX CIIOCOOax
3a/1aHusl.

BBINONHATE BBIYMCICHUS C MCIIONB30BaHMEM (GOPMYN N-ro 4ieHa apudMeTrudeckoil u
F€OMETPUYECKON NMPOTPECCUM, CYMMBI IEPBBIX N YJICHOB.

N3006paxaTh 4ieHbI MOCIeI0BATEILHOCTH TOUKAMHU Ha KOOPIAUHATHON TUIOCKOCTH.

Pemrate 3amaun, CBSI3aHHBIE C YHCIOBBIMU IOCIIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 3a7a9d
W3 peallbHOM XKM3HU (C UCTIOJIb30BaHUEM KaJbKYIATOPA, ITU(POBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Kosan4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/t Kontpoabnbie | IlpakTuueckue
NMPOrpamMMbl Bcero odpa3oBaTejibHbIE
padoThI padoTbI
pecypchl
| Yucna v BeIUKMCICHUS. PalioHanbHbBIe 75 | bu6anoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunorexa LIOK
2 2 1
AJIrEOpaIteckhe BhIpaxkeiis ! https://m.edso0o.ru/7f415b90
but6nmoreka [JOK
2 1
3 ¥/PABHCHIT H HEPABCHCTEA 0 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 K . D 24 1
0OpAHHATEL W rpaguic. Dymiui https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
I1 1
> OBTOpCHIE 1 0000LICHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10
. 102 5 0

[NPO'PAMME




8 KJIACC

KoaunuyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /i Kontpoabnbie | IlpakTHueckne
NMPorpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmorexa LIOK
1 Uucna u Beruncienus. KBaapatasie KOpHA 15 https-//m.edsoo.ru/7f417af8
) Yucna u BerauciacHusI. CTEICHD C ISIbIM 7 bubmuorexa IHOK
MOoKa3aTejIieM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPaXKECHUS. 5 | bubmmorexa LIOK
KBanpatnsliii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanuecKue BbIpaXEeHHUS. 15 | bu6mmorexa LIOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBa. KBaapaTHbie s | bubnmnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubmuoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6 OK
7 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 12 1 hgplefllréezascl)lo.ru 176417 af8
but6mmoreka [IOK
) .
8 YHKUHH. OCHOBHbIE [IOHSTHA > https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
o 4
? YHIHH. HHCIOBBIC pyHKLMH ? https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 IT 6006 6 1
OBTOPCHHE H ODODIICHAC https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0




[NPOIT'PAMME




9 KUIACC

KoaunuyecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne /i Kontpoasnbie | IlpakTHueckue
NporpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Uucna v BeruucieHus. JleicTBUTEIbHBIC 9 bubmuorexa [IOK
yucia https://m.edsoo.ru/7f419d08
) YpaBHEHU U HEPABEHCTBA. Y PABHEHUS C 14 | bubnmoreka [JOK
OJIHOM MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBa. CHUCTEMBI 14 | bubnmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bu6nuoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https-//m.edsoo.ru/7f419d08
bubmuorexa [IOK
) 1 1
. YHIE 6 https://m.edsoo.ru/7f419d08
bu6 OK
6 HucnoBble NOCIEA0BATEIBHOCTH 15 1 htI/‘EszI:I;I/(r)rTl.eeI:iasci.ru 176419408
7 [ToBTOpeHme, 0600IIEHNEe, CUCTEMATH3AITHS 13 | bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/7f419d08
OBULIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
Anre6pa. 7 kiacc: yaeOHuK s o6meoopasosat. opranusanuii/ [C.M. Hukonsckuii, M. K.

[Totanos, H.H. Pemernukos, A. B. IlleBkun].-10-e u3z., crep.-M.: Ilpocemenue, -

287c..mn.-(MI'Y - mikozne).- ISBN 978-5-09-027739-6.

Anre6pa. 8 kimacc: yueOHUK aiist o0ieoopazosar. opranmzanwmii/ [C.M. Hukonbckwmii, M. K.
[lotanos, H.H. Pemiernukos, A. B. IlleBkun].-10-e u3z., crep.-M.: Ilpocsemenue, - 303

c.un.-(MI'Y - mikozne).- ISBN 978-5-09-087630-8.

Anrebpa. 9 kiacc: yueObnuk it odmeo0pazosar. opranuzanuit/ [C.M. Hukonsckuii, M. K.
[ToTanos, H.H. Pemernuxos, A. B. IlleBkun].-M.: IlpocBemenue, 335 c.:mn.-(MI'Y -
mkode).- ISBN 978-5-09-032436-6.

OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

Anrebpa. 7 kimacc: yaeOHuK /1t o01eoOpasosar. opranuzanuit/ [C.M. Hukonsckuii, M. K.

[Toranos, H.H. Pemernukos, A. B. llleBkun].-10-e u3a., crep.-M.: IIpocBenienue, -

287c..mn.-(MI'Y - mkozne).- ISBN 978-5-09-027739-6.

Anrebpa. 8 kitacc: yueOHHK 1715 o01eoopasosart. opranusanuii/ [C.M. Hukonsckuii, M. K.
[lotanos, H.H. Pemiernukos, A. B. IlleBkun].-10-e u3z., crep.-M.: Ilpocsemenue, - 303

c.un.-(MI'Y - mikozne).- ISBN 978-5-09-087630-8.
Anrebpa. 9 xiacc: yueOHuk a1 o6meoopazosat. opranuzanuii/ [C.M. Hukonsckuii, M. K.

[Totanos, H.H. Pemernuxos, A. B. llleBkun].-M.: IIpocBemenue, 335 c.:mn.-(MI'Y -

mikoze).- ISBN 978-5-09-032436-6.

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

https://drive.google.com/file/d/1F9TV358R81Fe XJEKUgMw_AxwUC6a6P51/view Tusp=sh

aring

https://shcolara.ru/download/1760.html




https://drive.google.com/file/d/1L1PbyZIMxVIEWFQy MW -
5 R8alvEMUS/view ?usp=sharing

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

https://m.edsoo.ru/7f417af8

https://m.edsoo.ru/7f419d08
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