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IHHOACHUTEJIBHASA 3AIINCKA

Anre0pa sBISIETCSI OJTHUM W3 OMOPHBIX KypPCOB OCHOBHOTO OOIIETO 0Opa3oBaHUS:
OHa o0ecrneunBaeT W3Y4YCHHE JAPYTUX AUCLUUIUINH, KaK €CTECTBEHHO-HAyYHOTO, TaK U
T'YMaHUTAPHOTO IHMKJIOB, €€ OCBOCHHE HEOOXOJMMO [JIsl MPOJIOJKEHUsSI 00pa30BaHUs U B
NOBCEAHEBHOM >ku3HU. Pa3BuTue y oOydalmMXCs HAay4YHBIX MPEACTaBICHUN O
MPOUCXOXKJICHUH W CYIIHOCTH aireOpanveckux aOCTpakiuid, CIoco0e OTpaKeHUs
MaTeMaTUYeCKOW HAayKOW SBJICHWM M TIPOIECCOB B TPHUPOAEC U OOIIECTBE, pOJIH
MaTEMaTUYECKOT0 MOJICTUPOBAHUS B HAyYHOM MO3HAHWU M B MpPaKTHUKE CIOCOOCTBYET
(hOpMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS U KA4YECTB MBIILICHUS, HEOOXOAUMBIX IS
ajanTaly B COBpeMEHHOM LudpoBoM obmiectBe. M3yuenue anredOpbl obecrieynBaeT
pa3BuTHE yMEHHs HaOIIOAaTh, CpaBHUBATh, HAXOAWTH 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIUICHUSI, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBHIBATH CBOU
JIeHCTBUSL M BbIBOABI, (OpMyaupoBaTh YyTBepxkIeHus. OcBoeHHE Kypca aireopbl
o0ecreunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYAlOIIMXCS: OHHM HCIOIb3YIHOT
JICNyKTUBHbIE W WHAYKTUBHBIE pacCyXaAeHHs, 0O00OmeHne U KOHKPETH3AIHIO,
a0bcTparupoBanue U aHajgorutro. OOydyeHue anreOpe npeanojaracT 3HaYUTEIbHBIN 00BEM
CaMOCTOSITENIEHON JeSITENbHOCTH O0y4YaloIIuXCsl, TMOITOMY CAaMOCTOSITEIFHOE pEIICHUE
3a]1a4 SBJIAETCS peaiu3alueil 1eaTeIbHOCTHOTO MPUHIUIA 00YUEeHHUS.

B crtpykrype mporpammel yueOHOro Kypca «AinreOpa» Ajii OCHOBHOIO OOILEro
o0Opa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COACpKAaTeIbHO-METOANYECKHe JTUHUMU: «Yncna
U BBIYHCICHUS», «ANreOpanyecKkue BBIPAKEHUS», «YpaBHEHHs W HEPABEHCTBAY,
«Dynkuuny. Kaxngas u3 3TUX COJEp)KaTeNbHO-METOJUYECKUX JIMHUI pa3BUBAETCS Ha
NPOTSKEHUM TPEX JIET M3YYEHUs Kypca, B3aUMOAECHUCTBYS C IPYIMMHU €ro JuHUsIMH. B
XO0JIe M3yueHHUs yd4eOHOro Kypca OOydaroIIUMCS MPUXOAMUTCA JIOTUYECKU DPACCYXKIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBS3M ¢ 3TMM B IporpaMmy y4eOHOTO
Kypca «Anre0pa» BKJIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTaBICHHBIE BO BCEX
OCHOBHBIX pazielax MaTeMaTH4ecKoro oOpa3oBaHMsI M CIIOCOOCTBYIOIIKE OBJIAJACHUIO
0Oy4arolMMHUCSI OCHOB YHHMBEPCAJIbHOIO MaTeMaTU4yecKoro s3bika. ConaepikaTeabHOU U
CTPYKTYPHOM  OCOOEHHOCTbIO  y4eOHOro  Kypca  «Anrebpa»  sBIFETCS  €ro
MHTETPUPOBAHHBIN XapakKTep.

Copepxanne nTuHUM «Yncna ¥ BBIYUCICHUS» CIY)KUT OCHOBOW JUIS JTadbHEHIIEro
U3YYEHHUS MaTeMaTHK{, CHOCOOCTBYET pa3BUTHIO Y OOYYalOUIUXCS JIOTUYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS  TOJB30BAaThCA  aIrOpUTMaMH, a  TakkKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JJISi TOBCEAHEBHOW KHU3HHU.
Pa3BuTHe TOHATHS O 4YMCIE€ HAa YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHMs CBSI3aHO C
paloHaIbHBIMU M HMPPALMOHAIBHBIMU YUCIaMH, (POPMHUPOBAHHEM IMPEACTABICHUI O
JACHCTBUTENFHOM YHMCIE. 3aBEpIICHUE OCBOCHHUS YMCIOBOM JIMHUU OTHECEHO K CpelHEMY
o01eMy 00pa30BaHUIO.

Conepxanue ABYX alreOpaniuecKux JUHUN — «AjnreOpandeckue BBIPOKEHUS» U
«YpaBHEHHs] W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOydarolmmxcs



MaTEMaTUYECKOro arrapara, He00X0IMMOro UIsl pEelIeHUs 3a]]a4 MaTEeMAaTHUKH, CMEXHBIX
OpeIMETOB W MPAaKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOIO OOIIEro
oOpa3zoBaHMsl Y4eOHbIH MaTepuay TPYHIUPYETCS BOKPYT PAlMOHAIBHBIX BBIPAKEHUI.
Anrebpa JEMOHCTpUPYET 3HAYCHHE MaTeMaTHKA KaK s3bIKa I IMOCTPOCHHUS
MaTEeMaTUYECKUX MOJCIICH, ONMUCAHUs MPOIIECCOB M SIBJICHUH pealbHOTO Mupa. B 3amaun
oOydeHus anredpe BXOAAT Takke JalibHeillee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHUS,
HEO0OXOIUMOI0, B YAaCTHOCTH, JUISI OCBOCHUS Kypca HH(POPMATUKH, M OBJAJICHUE
HaBBIKAMHM  JCAYKTHBHBIX paccykneHuid. [IpeoOpa3oBaHme CHMBOJBHBIX  (opM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CITOCOOHOCTEN K MAaTEMAaTHIECKOMY TBOPUYECTRY.

Conepxanne (QyHKITMOHATHHO-TPA(QUIECKON JIMHWHM HAIEICHO Ha TIOJydYeHue
oOydJaronuMucss 3HaHUM O (QYHKIMSIX KaK Ba)KHEHIIEH MaTeMaTWYecKOW MOJENH s
OMHMCAHUS U MCCIEIOBaHUS Pa3HOOOPa3HbIX TMPOLIECCOB M SBJICHUM B TNPUPOAE U
oOmecTBe. M3yueHne marepuana crnocoOCTBYET Pa3BUTHIO Yy OOYYarOIIMXCA YMEHHS
WCITOJIB30BaTh PA3JINYHBIC BBIPA3UTEIBHBIC CPEICTBA S3bIKA MAaTEMAaTHKH — CIIOBECHEIE,
CUMBOJIMYECKHUE, IpapuiecKrue, BHOCUT BKJIaJl B (pOpMUpOBAHHUE MPEACTABICHUN O POJIU
MaTEeMAaTHUKHU B Pa3BUTUU IIUBUIN3AINH U KYJIbTYPHI.

CornacHo yuyeOHOMY IIaHy B 7—9 Kjaccax u3ydaercs y4eOHbINH Kypc «Ajredpay,
KOTOPBI BKJIFOYAET CIACAYIOIIME OCHOBHBIC pa3ienbl coiepkanms: «Uucma u
BBEIYHCIICHUS», «ANTeOpandeckre BBIPAKCHHUSI», «YpaBHEHUS W  HEPABCHCTBA,
«DYHKIUW.

Ha usyuenue ydyeOHOro kypca «Anredpa» orBoautcs 306 dacos: B 7 kiacce — 102
yaca (3 gaca B Heaemo), B 8 kinacce — 102 gaca (3 gaca B Heaeno), B 9 kinacce — 102 gaca
(3 gaca B HezemIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia ¥ BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO]l OT OJHOU (OPMBI 3amHCH Ipodel K
npyroi. IloHsATHEe panMOHAJIBHOIO YHWCIA, 3allMCh, CPAaBHEHME, YIIOPSIOYMBAHUE
paloHaIbHBIX YHCeN. ApupMETHUECKHUE NEUCTBUS C PallMOHAIBHBIMU yicliaMu. Pemenue
3a/1a4y U3 pealbHOM MTPaKTUKKU HA YacTH, Ha IPOOH.

CreneHp ¢ HaTypaJlbHbIM IOKa3aTeJIeM: ONPEIEIIEHUE, IPeo0pa30BaHUE BhIPAXKEHUN
Ha OCHOBE OIPEJEICHUs, 3alUCh OOJMbIIMX yuceln. [IpoueHThl, 3auch MPOLIEHTOB B BUAE
ApoOu 1 ApoOU B BUJIE IPOLEHTOB. Tpy OCHOBHBIE 3a/1a4 HA MIPOLIEHTHI, PEILICHUE 3a7a4 U3
peanbHOM ITPAKTUKH.

[IpruMmeHeHne TPU3HAKOB JEIMMOCTH, Pa3JIOKEHHE HA MHOMKHUTENIHW HaTypalbHBIX
quced.

PeanbHble 3aBUCHMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHAs! MPONIOPLIMOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepemeHHBIE, YMCIOBOE 3HAYECHHWE BBIPAXKEHUA C TNepeMeHHOU. JlomycTtrumbie
3Ha4YeHUs1 MepeMeHHbIX. [IpencraBieHue 3aBUCMMOCTH MEXAY BEIHMYAHAMU B BHIE
¢opmyinbl. Beruncnenus mno ¢opmynam. IlpeoOGpasoBanue OYKBEHHBIX BBIPAKEHUM,
TOKJIECTBEHHO paBHBIC BBIPAXKEHUS, NpaBHJIa MPEOOpPa3OBaHUS CyMM U IPOU3BEICHUM,
IpaBujia pacKpbITUS CKOOOK M MPUBENCHUS MOJOOHBIX CIIaracMbIX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OpHounensl u MHoOrowieHsl. CreneHp MHorowieHa. CiiokeHHE, BBIYHUTAHUE,
YMHOXXEHHE MHOTOWICHOB. DOpPMyJIbl COKpPAIIEHHOTO YMHOXEHUA: KBaApaT CyMMBbI U
kBagpar pasHoctd. dDopMyna pasHOCTH KBaaparoB. PasnoxeHue MHOTOWIEHOB Ha
MHOKHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpEHb  YpaBHEHMs, IMpaBWia  NpeoOpa3oBaHUs  ypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHUH.

JInHelHOE ypaBHEHHE C OJHOM NEPEMEHHOMW, YHMCIIO KOPHEW JIMHEMHOTO YpPaBHEHUS,
pelIeHne JIMHEMHBIX ypaBHEHUN. COCTaBIEHUE YpPAaBHEHUN MO YCIOBUIO 3a1aud. Pemenue
TEKCTOBBIX 33/1a4 C IIOMOILBIK) YPABHEHHM.

JIluneliHoe ypaBHEHHE C JABYMs IepeMeHHbIMH U ero rpaguk. Cucrema ABYX
JUHEHWHBIX YpaBHEHUU C JBYMSI MEpEMEHHbIMU. PelieHune cuctem ypaBHEHUH CrocoOoM
MOACTAaHOBKU. [ [puMepsI pelieHns TEKCTOBBIX 3a/1a4 C TIOMOIIBI0 CUCTEM YPABHEHHUI.

DyHKUNHA

Koopaunara Touku Ha npsmon. Yucnossle TpoMexXyTKU. PaccTrosiHue mexnay AByms
TOYKaMH KOOPAUHATHOW MPSIMOU.

[IpssmoyronbHas cucrema koopaunat, ocu Ox u Oy. Abcurcca u opauHaTa TOYKA Ha
KOOpPJMHATHOM T1ockocTU. [Ipumepsl rpadukoB, 3aaaHHbix popMynamu. Ytenue rpadukon



peanbHbIX 3aBucuMoctei. [lonstue ¢ynkuuu. I'paduk QyHkmun. CBoilcTBa (QyHKIIHIA.
Jluneiinast Qynkuus, e€ rpaduk. I'padux ¢ynkumm y = |X|. I'paduueckoe pemieHue
JIMHEWHBIX YPABHEHUMN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KVIACC

Yuciia 1 BbIYMCTICHUS

KBanpatnslii kopeHnp u3 uncna. [lonsartue o6 uppanuoHanbHOM uncie. [lecsTudnble
NpUOIKEHUsT UPPALMOHANBHBIX yucen. CBoiicTBa apuMETUYECKUX KBAJIPATHBIX KOpPHEH
U UX T[PUMEHEHHWE K NpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUNA W  BBIYUCIICHHSIM.
JleNCTBUTEIBHBIC YHCIIA.

Crenensb ¢ 1enpIM nokaszaTeneM U e€ cpoiicTBa. CTaHaapTHas 3alUCh YUCA.

AnreOpandeckue BIpaKeHUS AJIredpandeckune BbIpaskeHusl

KBagpaTHbIil TpEXUIIEH, pa30KeHUE KBAAPATHOTO TPEXUYIEHA HA MHOKUTEIIH.

AnreOpaunyeckas 1poOb. OCHOBHOE CBOMCTBO anredpaudeckoil apoou. CroxeHue,
BBIYMTAHUE, YMHOXKEHHE, JCJICHHUE aireOpandeckux apo0ei. PalmoHanbHble BhIpaXeHUs U
UX MpeoOpa3oBaHUE.

VYpaBHEHUS U HEPABEHCTBA Y pPaBHEHMS M HEPABEHCTBA

KBanpaTtHoe ypaBHeHHe, popMylia KOpHENH KBaJgpaTHOro ypaBHeHUs. Teopema Buera.
Pemenue ypaBHEHMIA, CBOASIIMXCSA K JIMHEWHBIM M KBaApaTHbIM. [IpocTteitmme apoOGHO-
palMOHAIIBHBIE YPABHEHHS.

I'paduueckas umHTEpnperanus ypaBHEHUHM C JBYMsI IEPEMEHHBIMA W CHUCTEM
JVHEWHBIX YPAaBHEHUMN C NIBYMs IepeMEHHbIMU. [Ipumepsl pemeHus cCucTeM HEITMHEUHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 ajIre0OpanyeckuM crocoooMm.

HucnoBble HEPAaBEHCTBA M HMX CBOMCTBA. HepaBEeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTP HEpaBEeHCTB. JIMHEIHbIE HEpaBEHCTBA C OJHOW TMepeMeHHOU. CHUcTeMBbl
JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

Oyukun OyHKUUM

[Tonsitue QyHkuu. OOMacTh ONpeAeneHuss U MHOXKECTBO 3HAYEHUU (PYHKIUU.
CnocoObl 3a1anus PyHKIUH.

I'padux dbynkuuu. Yrenue cBoiictB pynknuu no e€ rpaduky. [Ipumeps rpadukon
GyHKIUH, OTpaXaronX peajbHble TPOLECCHI.

OyHKIMH, ONMHUCHIBAIOUINE MPSAMYI0 M OOpaTHYIO MPONOPLUOHAJIbHBIE 3aBHCHUMOCTH,
ux rpadukn. OyHkmun y = X2, Y = X3, y = VX, y=|x|. Tpaduaeckoe pemenne ypaBHeHHil 1
CHUCTEM YpPaBHEHUN.

9 KIIACC

Yucja v BLIYUCJICHUSA
PanmonanpHpie uuciaa, HppalMOHAJIBbHBIC YKCIIA, KOHEUHbIE UM OECKOHEUHBIC
NecATUYHbIe JApOoOU. MHOXKECTBO JEHCTBUTEIBHBIX 4YHCEN, JAECHCTBUTEIBHBIE YHUCTIA KakK



OECKOHEUYHBIE JeCATUYHbIe JpoOu. B3aMMHO OJHO3HAUYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEJIBHBIX YUCET U KOOPANHATHOU IPSMOM.

CpaBHeHHUE AEUCTBUTEIbHBIX YHCEN, apU(PMEeTUUECKUE NEHCTBUS C JEHCTBUTEIbHBIMU
YUCIIAMU.

Pa3mepbl 00BEKTOB OKPYKAIOIIET0 MHPA, JJIUTEIBHOCTh IIPOLECCOB B OKPYXKAIOIIEM
MHpE.

[TpuOnnkEHHOE 3HAYEHUE BEJIMYMHBI, TOUYHOCTH MPHUOMKeHUss. OKpYyriIeHUue 4ucel.
IIpuknka v OLEHKA pe3yIbTaTOB BBIUNCICHU.

YpaBHeHUS U HEPABEHCTBA

JIuneniHOe ypaBHEHME. Pemenne ypaBHEHNM, CBOJSIIMXCS K IUHEUHBIM.

KBagpaTtHoe ypaBHeHue. Pemenue ypaBHEHHMM, CBOJSAIIMXCSA K KBaJAPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pemenuss ypaBHEHUN TPETbEN U YETBEPTOU CTEIIEHEN
Pa3I0KEHNEM Ha MHOKUTEIIH.

Pemenune npoOHO-pallMOHalbHBIX  ypaBHEHUIl. PelleHne TEKCTOBBIX — 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHUE ¢ 1ByMs IIEPEMEHHBIMU U €ro rpaduk. Pemienne cucreM ABYX JIMHEHHBIX
YPAaBHEHUU C IBYMs IIEPEMEHHBIMU. PellleHne cucrteM ABYX YpaBHEHUH, OJHO U3 KOTOPBIX
JUHENHOoe, a Ipyroe — BTOpoil creneHu. I'paduueckas nHTEpnpeTaIys CUCTEMbl YpaBHEHUM
C ABYMs IIEPEMEHHBIMU.

Perienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Peuienne nMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOM. PellleHne cucrteM JIMHEMHBIX
HEpPAaBEeHCTB ¢ oAHOW mnepemeHHoW. KBagpatHele HepaBeHcTBa. ['paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsSI IEPEMEHHBIMH.

Oyukun OyHKUUM

KBanpatuunas ¢yukius, e€ rpaduk u cBoiictBa. [Tapadona, KoOpAUHATHI BEPIIMHBI
napaboJIbl, 0Ch CHMMETPHUH MapaOOIIBI.

I'padukn Gpyrxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , u ux cBoiicTBa.

Yucnosele nocienoBareabHOCTH YHea0BbIe MOCIeA0BATEIBHOCTH H IIPOIPECCHHU

[loHsiTME  YMCIIOBOM  IOCIENOBATENBHOCTH.  3aJaHUE  IOCIEA0BATEIBHOCTH
peKyppeHTHOH hopmynoi u popmymoil N-ro yieHa.

Apudmernueckass u reoMmerpuyeckas mnporpeccud. Dopmynsl  N-ro  yjeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NEPBBIX N YJICHOB.

N300paxkeHue 4jaeHOB apu(PMETHUECKON U T€OMETPUUYECKON MPOrpeccuii TOUKaMu Ha
KOOPAMHATHOM MJIOCKOCTU. JIMHENHBIN U SKCOHEHIIMANbHBIN POCT. ClI0KHBIE MPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBLI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJBTATBI

JInuHOCTHBIE Ppe3yJbTAaThbl OCBOCHHUS MPOTPaMMbI yueOHOTO Kypca «Anredpa»
XapaKTEePU3YIOTCS:

1) naTrpuoTHYecKoe BOCIUTAHME:

MPOSIBICHUEM HMHTEpeca K MPOILUIOMY M HACTOSIIEMY POCCHUUCKON MaTEeMAaTHKU,
LHEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHUSM POCCHUWCKUX MATEMaTUKOB U POCCUHCKOU
MaTeMaTHYECKOW IIKOJbI, K HMCIOJB30BAHUIO ATHUX JOCTIKEHUN B APYrMX HayKax H
NPUKJIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINMOJHEHUIO OOS3aHHOCTEN TpaKJaHWHA U Pealn3allii ero Ipas,
MPEICTABICHUEM O MaTEeMAaTHUYECKMX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJIICHUM, TIPOLIEyp TPaKJAHCKOTO oOImecTsa (HampuMep, BBIOOPBI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJIEHHUIO ATHYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTIDKCHUM HAayKd, OCO3HAaHUEM BaXXHOCTU MOPATbHO-ITHYECKUX
MPUHIIAIOB B AEATEILHOCTU YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOI Ha aKTUBHOE YYaCTUE B PEUICHUU MPAKTUYECKUX 3a/1a4 MATEMATHUUECKOMN
HaIpPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMaTHYECKOro 00Opa30BaHus HA MPOTKEHUU
BCEM JKM3HM JUIA YCHEHIHOW MNpOopEeCcCHOHANBHOW JEATEIbHOCTH M  pPa3BUTHUEM
HEOOXOJMMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM M TOCTPOCHUEM WHIUBUIYATbHON
TPaeKTOpUH OOpa30BaHUs U >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB U
0OI1IeCTBEHHBIX MMOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K AMOIUOHATIBHOMY U 3CTETUYECKOMY BOCHPHUATHIO MaTEeMAaTHYECKUX
00BEKTOB, 3a/ay, pEIICHUW, PACCYXKJIEHUN, YMEHHIO BHUJETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTAIMEeN B JCATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, IPUPOJIBI U O0IIEeCTBA, TOHUMAHUEM
MaTEMaTUYECKON HAyKH Kak c(epbl 4eTOBEYECKOM JESITEIIbHOCTH, ITANlOB €€ Pa3BUTUS U
3HQYUMOCTU JUISl Pa3BUTUS LMBUJIM3AIMU, OBJIAJACHUEM S3bIKOM MaTEMaTUKU U
MaTeMaTU4YECKON KyJIbTypOU KaK CPEICTBOM MMO3HAHUS MUPA, OBJIAJICHUEM MPOCTCUIIUMU
HaBBIKAMU UCCJICIOBATEIILCKON JEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GQopMHpPOBaHUE KYJbTYPbl 310POBbS M
IMOIMOHAJIBLHOIO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSTh MATEMAaTUYECKUE 3HAHUSI B MHTEpECax CBOETO 3J0POBbBS,
BEJICHUS 370pOBOr0 00pa3a >KW3HU (3M0pOBOE THUTaHHE, COATAaHCUPOBAHHBIA PEXKUM



3aHATUN U OT/AbIXA, PETysipHas pusuueckas akTUBHOCTD), C(HOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, MpU3HaHUEM CBOETO MpaBa Ha OMIMOKY M TaKOT'o K€ MpaBa APYroro 4yeaoBeKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

OpUEHTalMEell HAa NPUMEHEHHE MaTEMAaTHUYECKUX 3HAHUM Ui PElIeHUs 3a7ad B
00JIaCTH COXPAHHOCTH OKpYXKalolled cpenbl, IIaHUPOBAHUS TMOCTYNKOB U OIEHKH HX
BO3MOJKHBIX MOCJIEICTBUH ISl OKPYXKAIOIIEH cpeibl, 0CO3HAHUEM TTI00aIbHOIO XapakTepa
IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) apanTanusa kK M3MEHAIOIUMCS YCJIOBUAM CONMAIBLHON M IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEOINPEAEIEHHOCTH, MOBBIIIECHUIO YPOBHS
CBOEH KOMIETEHTHOCTH 4Ye€pe3 MNPAaKTHUYECKYIO [EATEeIbHOCTh, B TOM 4YHCJIE YMEHHE
YUUTBCS Y JAPYTUX JIOACH, MpuoOpeTaTh B COBMECTHOM MEATEIBHOCTH HOBBIC 3HAHUS,
HABBIKH U KOMIIETEHILIUH U3 OIBITA IPYTHUX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HaHHUI, B TOM 4ucie (opMyIUpOBaTh
UJIeU, TIOHATHUS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUSIX, B TOM UYHUCIIE PAHEE HEU3BECTHBIX,
0CO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYaLMIO KaK BbI30B, TPEOYIOMINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEIICHUS U
neicTBus, pOpMyIMPOBATH U OLEHUBATh PUCKU U TIOCIENCTBUSA, GOPMUPOBATH OMBIT.

METAINIPEJMETHBIE PE3YJIbTATDHI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE yUeOHbIe 1eiCTBUSA

ba3zoBbie Jlornyeckue JeicrBus:

eBBISIBJISIT W XapaKTE€PU30BaTh CYLIECTBEHHbIE IPU3HAKK MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOIICHUH MEXIy MOHATHAMH, (HOPMYIUPOBATH
OIpEJEICHHs TTOHITHH, YCTaHABIMBATh CYLIECTBEHHbBIN MPU3HAK KiIaccu(UKanuu,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUU TPOBOIMMOTO aHAJIN3a;

e BOCIIPUHUMATb, (POPMYIHPOBATh U MPeoOpa3oBbIBATh CYXACHUSA: YTBEPAUTEIbHBIC
U OTpHILIATEIbHbIC, €IMHUYHbIC, YACTHBIE U O0IINE, YCIOBHbIC;

* BBISIBIAITH MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHUBOPEYMS B
(dakTax, JaHHBIX, HAOMIOACHUSX W YTBEPXKICHHUAX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEYUMIL;

e IEJIATh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U MHIYKTHUBHBIX
YMO3AKJIIOUYECHHUM, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e pa3bupaTh JOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPXKIEHUH (MpsMble U OT
NPOTUBHOIO), MPOBOJUTH  CAMOCTOSITEIbBHO  HECJIOXHBbIE  JI0Ka3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BhICTpanUBaTh apryMEHTALMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUSI,;



 BHIOMpPATh Croco0 pemieHus yueOHOHM 3afaud (CpaBHMBATh HECKOJBKO BapHUaHTOB
pelieHusi, BBHIOMpaTh HauOoysiee MOAXOMSAIUNA C Y4ETOM CaMOCTOSATEIHHO
BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbcKye 1eCTBUSA.

* CIIOJIB30BAaTh ~ BOINPOCHI KaK  MCCIEAOBATEIbCKUH HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCHl,  (PUKCUPYIOLIUE  MPOTUBOpEUYHE,  MpoOiIeMy,
CaMOCTOSITENIFHO YCTaHABJIMBaTh MCKOMOE M JaHHOE, (OPMHUpPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

* IPOBOJUTH IO CAMOCTOSITEIILHO COCTaBJICHHOMY IJIAHY HECJIOKHBIN HKCIEPUMEHT,
HEOOJIBIIOE MCCIIEOBAaHUE O YCTAHOBJIICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

e CAMOCTOATEIBHO (OPMYyNIHUpOBaTh O00O0OIIEHHST W BBIBOABI IO pe3yjibTaTaM
OpOBEAEHHOIO  HAOJMIOACHMS, MCCIEIOBAHUSA, OLEHUBAaTh JOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

¢ IPOTHO3MPOBATh  BO3MOYKHOE  pa3BUTUE Mpolecca, a TakKXKe BBIJIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ nunpopmanueii:

*BBISBIISITh ~ HEJOCTaTOYHOCTh M M30BITOYHOCTh ~ MH(POpPMALMH,  JIAHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a1a4u;

e BBIOMpAaTh,  AHAJU3UPOBATh,  CHUCTEMATU3UPOBATH U  HMHTEPIPETHPOBATH
MH(OPMAIMIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

 BBIOMpaTh (GopMy MpencTaBiICHUs HWHDOpPMALMU U WILIOCTPUPOBATH pPELIAaeMble
3aJjauM CXeMaMH, JuarpaMmmamu, HHOM rpaduKkoil 1 uX KOMOMHALUSIMU;

e OLICHUBATh HAAEKHOCTh MH(GOPMAIMU O KPUTEPUSIM, MPEIJIOKEHHBIM YUHUTEIEM
WIH CPOPMYIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

e BOCIIPUHUMATh U (OPMYJIHPOBATh CYXJEHHUS B COOTBETCTBUU C YCIOBUAMH U
HesIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BbIpaXaTb CBOI TOUYKY 3pEHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHHs 3aJaud,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTAT;

eB XOZ€ OOCYXIEHHMs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMON TEMBI,
npobyieMbl, pelraeMoil 3ajaud, BBICKa3bIBaTh MWJIEW, HAalleJIEHHblE Ha IOUCK
pELICHMS], COMOCTABIATh CBOM CYXACHMS C CYXIACHUSAMHU JPYTUX YYACTHUKOB
Jyajora, oOHapy>KUBaTh pas3linunMe U CXOJACTBO MO3UIMKM, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS, CBOU BO3PAKEHUS;

e IPEJCTABIATh PE3ydbTaThl PEIICHUS 3aJaud, OSKCIEPUMEHTA, MCCIEI0BaHuUs,
IpOEKTa, CaMOCTOSITENIbHO BBHIOMpPATh (hOpMaT BBICTYIUIGHHS C Y4ETOM 3aaay
MPE3eHTAllUU U OCOOEHHOCTEN ayJuTOpUU;

e IOHUMATh U KCIOIb30BATh MPEUMYIIECTBA KOMAaHAHOW U MHIUBUyAIbHOU pabOThI
P pEelIEHUU Y4eOHBIX MaTEMAaTUUYECKUX 3a]1aY;



e IPUHUMATh II€JIb COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AINIO
COBMECTHOI paboThl, pacrpenessTh BHAbI pabOT, JOTOBapUBATHCA, OOCYKIATh
IPOLECC U PE3YJIBTAT padOThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJEH;

e YJACTBOBaTh B TPYyNIOBBIX (opMax paboThl (0OCyXkaeHHs, OOMEH MHEHUSIMH,
MO3TrOBbIE WITYpMBl M JpPYyTU€), BBHIIOJHATH CBOIO 4YacTh paboOThl U
KOOPAMHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YIE€HAMU KOMAaHJbI, OIEHUBATH
KayecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBUSL.

PerysiTuBHBIC YHUBepCaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

e CAMOCTOATEIBHO COCTABJATH IUIAH, AITOPUTM PEIICHUS 3aJadyul (MU €ro 4acTh),
BBIOHpaTh CIOCOO peHIeHHs] ¢ y4ETOM HMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh U KOPPEKTHUPOBATh BAPUAHTBI PELICHUM C
y4€TOM HOBOI MH(OPMAIIIH.

CaMOKOHTPOJIb, IMOIHOHATbHBIA HHTEJLJIEKT:

eBIIAZICTh CHOCOOAMHM CAMOIMPOBEPKH, CAMOKOHTPOJIS Tpollecca M pe3ynbrara
pelIeHns MaTeMaTHIeCKON 3a1auu;

e IPEIBUJIETh TPYJHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpPH PELICHUM 3aJauH,
BHOCUTh KOPPEKTUBBl B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

¢ OIICHMBATh COOTBETCTBHE pe3yJbTaTa JAEATEIbHOCTH TIOCTABICHHOW IENH U
YCIIOBUSIM, OOBSICHATH IPUYHMHBI TOCTHKEHUS WM HEJOCTHKEHUS 1IeJTU, HAXOUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K koniry oOyuenus B 7 Kjacce o0Oydaronuics MOIYYUT CICAYIOIIME MPEIMETHBIC
pe3yibTaThl:

Yuciaa v BIYMCICHUA

BrImonHsTh, coueTas yCTHbIE U TUChbMEHHBIE TPUEMBI, apuPMeTHIECKUEe IEHCTBUSI C
palMOHAJILHBIMUA YHCIIAMH.

HaxoauTh 3HaueHUsI YUCIOBBIX BhIpaXKEHUM, MPUMEHSATh Pa3HOOOpa3HbIE CIOCOOBI U
NpUEMBI BBIYMCIICHUSI 3HAUYCHUI APOOHBIX BBIPAXKEHUH, COAEpPKAIMIMX OOBIKHOBEHHBIC U
JECATUYHBIC TPOOH.

[lepexomuts OT omHOW ¢OpPMBI 3amuCH YHCENl K JApyrod (mpeoOdpa3oBBIBATh
JNECATUYHYIO TpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECITUIHYIO APOOB).

CpaBHUBATH U YIIOPSAIOUYNBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrasTh yKcIIa.



BBINOMHATE NPUKUAKY M OLEHKY pe3ysibTaTa BBIYMCICHHWM, OLIEHKY 3HA4eHUU
YUCJIOBBIX BBIPAKECHHUW. DBBINONHATE NEUCTBHS CO CTENEHSMHM C HATypaJbHBIMU
IIOKa3aTeJIIMH.

[IpuMeHATh MPU3HAKY JEITMMOCTH, PA3JIOKECHUE HA MHOKUTEIN HATYPAJIbHBIX YHACEIL.

PemaTte nmpakTMKO-OPUEHTUPOBAHHBIC 337a4M, CBA3aHHBIC C OTHOLLIECHUEM BEJIWYHH,
IIPONIOPIHOHAIIBHOCTBIO BEIUYMH, TPOLEHTAMH, HHTEPIIPETUPOBATD PE3YyJIbTATHI PEIICHUS
3a7a4 ¢ y4€TOM OTpaHHYEHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBaEMbIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonp3oBaTh anreOpanyeckyl0 TEPMHUHOJIOTHIO U CHUMBOJIHUKY, IPUMEHATH €€ B
IPOIIECCE OCBOCHHS Y4eOHOT0 MaTepuania.

Haxonute 3HaueHHss OYKBEHHBIX BBIPQKEHHH NpH 33JaHHBIX 3HAYECHHSX
IIEPEMEHHBIX.

BoemonHATe npeoOpa3oBaHMsl LEJNIOTO BBIPAKEHUS B MHOTOYIEH IPUBEICHUEM
NOJIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOWIEHA HA MHOTI'OYIEH M MHOTOYJIEHA HA MHOTOYIEH,
IPUMEHSATH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh PAa3J10KEHHE MHOTOWICHOB HAa MHOXUTEIH C IIOMOUIbIO BBIHECEHUS
3a CKOOKM OOIIEr0 MHOMHUTENs, TPYHIUPOBKU CJIaraéMblX, HPUMEHEHUs (QopMys
COKpAIEHHOI'O YMHOKEHHS.

[IpumensaTe npeoOpa3oBaHMs MHOTOYJICHOB JUIS PEUICHUS DPAa3jIUYHbIX 3a71a4 W3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM C  HATypajdbHBIMU  IIOKa3aTesIMU  JUIA
peoOpa30BaHus BIPAKECHUI.

YpaBHeHHS U HEPABEHCTBA

Pemrars MHENHBIE YpaBHEHUS C OJJHOM IEPEMEHHOW, PUMEHSS MpPaBUiIa NEPEXOIA
OT UCXOJTHOTO YPAaBHEHHUsI K paBHOCUIBHOMY eMy. [IpoBepATsh, ABIAETCS M YUCIO KOPHEM
YPaBHEHUS.

[Ipumensate Tpaduyueckrie METOAbl MPU PEIICHUU JIMHEWHBIX YpPaBHEHUHW M UX
CHCTEM.

[TonOupaTe mpuMepbl Map YUCeNl, ABJISIONIMXCS PELICHUEM JIMHEHHOrO0 YpaBHEHUS C
JIBYMs [IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IUIOCKOCTH TpaUK JIMHEWHOTO YpaBHEHHUS C JIByMs
EPEMEHHBIMHU, MOJIb3YSACh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemats cucTeMbl IByX JIMHEMHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyuecku.

CocTaBisATh U pelaTh JUHEWHOE YPaBHEHUE WIIM CUCTEMY JIMHEWHBIX YPAaBHEHUI 110
YCJIOBHIO 33/1a4M, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a1a4M ITOJTYyYEHHbIN
pe3yJbTar.

DyHKUIMHA



N300paxaTh Ha KOOPAMHATHOM MPAMON TOUYKH, COOTBETCTBYIOLIME 3aJlaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, WHTEPBAJIbI, 3alMChIBATh YHCIJIOBBIE IIPOMEKYTKM Ha
aNre0panyecKoM SI3bIKE.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOPJWHATAM, CTPOUTH
rpaduku TuHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOIIBI0 (PYHKIIMH M3BECTHBIE 3aBUCMMOCTH MEXKIY BEIMYMHAMM:
CKOpPOCTb, BpEMS, PACCTOSHME, LI€HA, KOJIMYECTBO, CTOMMOCTbH, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00BEM pabOThI.

Haxonuth 3HaueHne PyHKIIMM 10 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuit crnocod TmpeAcTaBIeHUS M aHanu3a UHGOpPMAaIUH,
U3BJIEKaTh M HMHTEPIPETUPOBATh HHPOPMAIMIO W3 TPadUKOB pealbHBIX MPOIECCOB H
3aBUCHMOCTEM.

K koHiy o0yuenus B 8 kjacce oOydaromIMIiCs MOMYYUT CIEAYIOIIME MPEAMETHBIC
pEe3yJIbTaThI:

Yucsia ¥ BbIYMCICHUS

Hcnonp30BaTh HAYAIBHBIE MPEICTABICHUS O MHOJKECTBE JIEHCTBUTEIBHBIX YHCEIN
JUISL CPaBHEHHUsI, OKPYIJICHUS M BBIYUCICHHM, H300pakaTh JCHCTBUTEIBHBIC YHCIIA
TOYKaMHU Ha KOOPAUHATHOM IIPSMOM.

[TpumensTh noHsTHE apU(PMETUYECKOTO KBAIPATHOTO KOPHS, HAXOAUTH KBaJpaTHbHIE
KOpPHHM, HCHOJIb3yd NpPHU HEOOXOJUMOCTH KaJbKYJSTOP, BBIIOJHATH HpeoOpa3zoBaHUs
BBIPAXEHNH, COAEPKAIMX KBAIPATHBIE KOPHU, UCITOIb3YSl CBOMCTBA KOPHEM.

Hcnonp3oBath 3anucu OOJBIIUX M MaJbIX YHCEN C TOMOUIBIO JECATUYHBIX IpoOeil u
crerneneit uncna 10.

AsredpanvyecKue BbIPpAKEHUA

[IpuMeHsATh MOHATHE CTENEHHU C LIEJIBIM MOKA3aTEeJEeM, BBINOJIHATh MPeoOpa3oBaHuUs
BBIPAXEHUH, COAEPIKAIINX CTETIEHU C LEBIM MOKA3aTeIEM.

BBITIONHATE  TOXKAECTBEHHBIE TPEOOpa30BaHUs pPAIlMOHATBHBIX BBIPAKCHUN Ha
OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOUJIEHAMH U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBagpaTHbIN TPEXUIIEH HA MHOKUTEIN.

[IpumensaTh npeoOpa3oBaHMs BBIPAKEHUW [JIs PEIICHHs] Pa3MYHBIX 3a7ad W3
MAaTEMATHKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHON NPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEWHBIE, KBaJApaTHbICE YPAaBHEHWsS W PALUMOHAJIbHBIE YpPaBHEHWS,
CBOJISIIIIUECS] K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBoaNUTE MPOCTEHIINE WMCCIACAOBAHUS YPABHEHUW U CHUCTEM YpaBHEHUW, B TOM
yucjiae C TpUMEHEHHWeM rpaduyecKux TMpeacTaBieHuil (ycTaHaBIMBaTh, WMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELLICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT COBECHOU (HOPMYJIMPOBKHU 3a7auM K €€ aJireOpandeckoil MoJIesu ¢
IIOMOIIBIO COCTABJICHHUSI YPABHEHMS WM CUCTEMbl YPAaBHEHUM, HHTEPHPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4 MMOJyYECHHBIN pe3yJIbTar.



[IpumMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB I CPABHEHHMS, OLIEHKH, PEIIaTh
JMHEHHBIE HEPABEHCTBA C OJHOW TMEPEMEHHOW M WX CHUCTEMBI, JaBaTh TpadUdecKyro
WJUTFOCTPALMI0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[lonumaTe W WuUCHONB30BaTh (YHKIHOHAJIBHBIE TOHATUS M SI3bIK  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHHUS ), OTIPEICTATh 3HAUCHUE (DYHKITUHU TI0 3HAYCHUIO apTyMEHTA,
OTIpEeCIIATh CBOMCTBA (PyHKIINHU 1O €€ TpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA:

y=kix,y=x2,y=x3y=1x,y= \/X, OMMHCHIBATh CBOMCTBA YHUCIOBON (DYHKIMH 110
e€ rpaduky.

K xonmy obyuyenus B 9 kjacce oOyqaromuiics MOIYIUT CIEIYIOMINE MPEIMETHBIC
pEe3yJIbTaTHI:

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHATIBHBIE YHCIIA.

Breinonuare apudmeTudyeckue ACHCTBUS € PAMOHAIBHBIMM YHUCIAMH, COYeTas
YCTHBIE U TUCHbMEHHBIE TPUEMBI, BBIMIOJIHATH BRIYUCIIEHUS C UPPALUOHAIBHBIMA YHACIIAMMU.

Haxonute 3HaueHWs CTENEHEN C UENbIMH TOKAa3aTeIsIMA W KOPHEHW, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUMU.

OKpyIJISITh NEWCTBUTEIBHBIE YUCIIA, BBIIOIHATh IPUKUJIKY PE3yJIbTaTa BIYMCICHU,
OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemiate nuHEVHBIE W KBaJpaTHbIE YPABHEHUS, YPAaBHEHHUS, CBOMSIIHECS K HUM,
npocTenime ApoOHO-pallMOHANIbHBIC YPABHEHHUS.

Pemate cucTteMbl JBYX JMHEUHBIX YPaBHEHUHN C JBYMsI NIE€PEMEHHBIMU U CHCTEMBI
JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHECHUE HE ABJISCTCS JTUHECUHBIM.

Pemiath TEKCTOBBIE 3a7a4M alreOpanvdecKUM CIOCOOOM C TOMOIIBI0 COCTaBIICHUS
YPaBHEHUSI WU CUCTEMBI JBYX YPABHEHUU C IByMS [IEPEMEHHBIMU.

[IpoBOANTE TPOCTEUIINE WUCCICAOBAHUS YPABHEHWW U CUCTEM YPAaBHEHUH, B TOM
yuciae ¢ TPUMEHEHUEM Tpaduyeckux MpeacTaBieHUuid (yCTaHaBIWBAaTh, HMEET JIU
ypaBHEHHE WM CUCTEMA YPAaBHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIpoUee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peELICHUE
HEPABEHCTB HA YHUCJIOBOM NPSMOM, 3alMChIBATH PELIEHHUE C TIOMOIIBIO CUMBOJIOB.

Pemate cucTEMBl JIMHEMHBIX HEPABEHCTB, CHUCTEMBlI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha YHCJIOBOM
MPSMOi1, 3aMUCHIBATH PEUICHHUE C TTOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUU PA3JIMYHBIX 3a7a4.

DyHKIUU

Pacno3naBath  (PyHKIMM  M3y4eHHBIX BHUJIOB. [loka3piBaTh  CXEMaTHYECKU

pacroyiokeHue Ha KOOPAMHATHOH IIOCKOCTH rpadukoB GyHkuui Buga: y = kX, y = kx +



b,y = kix,y=ax2 + bx + ¢,y = x3, y = VX, ¥ = |X|, B 3aBHCHMOCTH OT 3Ha4eHHii
K03(pHUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Crpoute M wu300pakaTb CXEMAaTUYECKHM TpaduKU KBaJApPaTUUHBIX (DYyHKLUH,
OIMHCHIBATh CBOWCTBA KBaAPATHUHBIX (DYHKIUH MO UX rpadukam.

Pacno3naBath KBagpaTtuuyHylo (QyHKUIUIO 10 (opmyse, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YuciioBbIe MOCIEI0BATEILHOCTH M IIPOrPeccUH

Pacno3sHaBaTh apudMeTHUECKyl0 U TE€OMETPUYECKYH0 IPOrPECCMU IPU Pa3HBIX
crioco0ax 3aJjaHus.

BEBINONMHATE BBIYUCIIECHUS C UCTIOIB30BaHUEM (POPMYI N-TO WieHa apu(PMETHUIECKON U
reOMETPUYECKOM MPOrpecCcuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh 4ieHbI NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHOMN IJIOCKOCTH.

PemaTte 3amaum, CBsI3aHHBIE C YUCJIOBBIMU MOCJIEIOBATEIBHOCTSAMH, B TOM YHCIE
3aJlayy U3 peabHOW KU3HHU (C UCIIOJIb30BAHUEM KAIBKYJIATOPA, HU(POBBIX TEXHOJIOTUI).



TEMATHUYECKOE ITNTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniuan 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o Oynicuun. HHCI0BbIE pyHKLMH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne 1 obobmene 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka [HOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



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

YYEBHO-METOJAMYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JUJIAA YHEHUKA

e Anrebpa, 7 kinacc/ MaxkaperueB FO.H., Munatok H.I'., HemkoB K.W. u np.; mox penakiueii TensakoBckoro C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

e Anrebpa, 8 kimacc/ MakapserueB FO.H., Munatok H.I'., Hemkos K.W. u np.; mox penakiueii TenskoBckoro C.A.,
AxnmonepHoe obuectBo «M3aarenbecTBo «lIpocBemenne»

e Anrebpa, 9 knacc/ MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u np.; mox penakiueii TenskoBckoro C.A.,
AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

METOJUYECKHUE MATEPHAJIbBI JIUUIA YUUTEJLA

e MeToauyeckoe nocooue «Anredpa. Metonnueckne pekoMeHJaluu. 7 KJIacc» IpeIHa3HAueHO ISl YUUTENeH, BeTyIHNX
npernojlaBaHue 1no yueOHuky «Anredpa, 7» apropos 0. H. Makapsiuesa, H. I'. Munmiok, K. 1. Hemkosa, C. b.
Cysoposoit oxa penakuuen C. A. TensikoBckoro.

e Meroanueckoe nocodue «Anredpa. Metonuueckue peKOMEHAAINU. 8 KJIaccy MpeIHa3HAuYeHO JUIsl yUUTeIeH, BeTyIux
npenojilaBaHue 1no yueoOHuky «Anredpa, 8» apropos 0. H. Makapsiuesa, H. I'. Munmiok, K. 1. Hemkosa, C. b.
Cysoposoi nox penakuuen C. A. TensikoBckoro.

e Meroanueckoe nocodue «Anredpa. Metoauueckne pekoMeHAaluu. 9 Kiaccey MmpeaHa3HaueHo Uil yUuTesaeH, BeIyux
npenojilaBaHue 1no yueoOHuky «Anredpa, 9» apropos 0. H. Makapsiuesa, H. I'. Munmiok, K. 1. Hemkosa, C. b.
Cysoposoii mox penakuuen C. A. TenstkoBckoro.

MUDPOBLIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/
https://resh.edu.ru/






