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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsSETCS OIHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETro
o0pa3oBaHUs: OHA 0OecTIeYnBaeT U3yUEHHUE IPYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
IPOAODKEHUs 00pa30BaHUs U B TOBCEAHEBHOM kU3HU. Pa3Butue y oOyuarommxcs
HAy4YHBIX TPEJCTABIECHUNH O IPOUCXOXKACHUM U CYLUIHOCTU alreOpandyecKkux
abcTpakiuii, cnoco0e OTpakeHUs: MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B MpUPOJEC U OOIIECTBE, POJM MaTEMaTHYECKOTO MOJCIMPOBAHHS B HAYYHOM
MO3HaHUU U B MIPAKTUKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJaNTaluyd B COBPEMEHHOM LU(POBOM
obmectBe. M3yuenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUs HaOJI0JaTh,
CpaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JEHCTBHSI M BBIBOBI,
¢dopMmynnpoBath yTBepKAeHUsI. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTHYECKOTO MBINUICHHS] OOYYArOIIMXCS: OHM HWCIOJB3YIOT JCAyKTUBHBIE W
MHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETHU3ALHI0, a0CTparupoBaHue u
anajoruto. OOyuenwe  ajreOpe  mOpeAnojaraeT  3HAYUTENBHBIM  O00BEM
CaMOCTOSITENIHOM ~ JIEATEIBHOCTH  OOYYalOUIMXCs, IO3TOMY CaMOCTOSITEIIbHOE
peleHue 3aa4 ABJSETCs peanu3alueil 1eaTeIbHOCTHOrO MPUHIIUIA 00yYEeHHUS.

B crpykrype nporpammbl yueOHOro kypca «Anredpa» Juisi OCHOBHOIO
oOuiero 00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOIUUYECKUE
JuHuM: «Hucna v BBIUKCIEHUN», «ANTreOpandecKue BhIPAXKEHUSN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas U3 3TUX colep)KaTelbHO-METOJUYECKUX
JVMHUM pa3BUBAECTCS Ha NPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOAEHCTBYS €
IpYyTMMH €ro JHHHUSAMH. B Xome wu3yueHuss ydeOHOro Kypca oOydaromumcs
MPUXOJUTCS JOTHYECKH PACCy’KIaTh, MCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B cBSI3M ¢ 3TUM B mporpaMMmy y4deOHOro Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHIECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJACHHIO 00YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOIO  MaTemaTuueckoro sspika. CopepxaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO YyueOHOro Kypca «Airedpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxxanue nuHUM «Yucia M BBIYMCICHUS» CIYXKUT OCHOBOW s
JAJIbHEHIIEr0 U3yYeHUs] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y O0y4aroLIuXcs
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS TOJIH30BATHCS aIrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl TIOBCEAHEBHON
XU3HU. Pa3BuTHE NMOHATHA O YMCIE HAa YPOBHE OCHOBHOTO 00IIEro oopazoBaHus
CBSI3aHO C PAalMOHAIBHBIMM M HPPALMOHAIBHBIMM YHUCIaMH, (HOpMHpPOBaAHUEM



IPEACTABICHUA O JEWCTBUTEIBHOM YHCIE. 3aBEpLICHUE OCBOCHHS YHUCIOBOU
JUHUH OTHECEHO K CpeTHEMY 00IIeMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandecKux JIMHUM — « AJITeOpanyecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUaAIOIIUXCS
MaTEMaTUYECKOro ammnapara, HeOOXOAUMOro i pEelIeHUs 3a7ad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHUsl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHAIIBHBIX BbIpaKeHUH. AJireOpa AEMOHCTPUPYET 3HAUECHUE MAaTEMAaTUKH Kak
A3bIKa JUIA TOCTPOCHHUSI MaTeMaTHYECKUX MOJIENEH, OMHCAHUS NPOLECCOB U
SBJIICHUA peajbHOTO Mupa. B 3agaum oOydeHuss ainreOpe BXOIAT TaKKe
JNanbHeiIee pa3BUTHE ANTOPUTMUYECKOTO MBIIUICHUS, HEO0OXOAUMOro, B
YaCTHOCTH, JJIi OCBOCHMS Kypca HUH(GOpPMATHKW, M OBJAJCHHE HaBbIKAMU
JNeAYKTUBHBIX paccyxaeHuil. [IpeobpasoBanne CUMBOJIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaXeHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copepxanue QyHKIMOHAIBHO-TPa(QUUECKON JIMHUK HALEIEHO Ha MOJIyYeHHUE
OOyYarOIIMMUCS 3HAHUNA O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTU4eCKOW MOJIeTu
JUTSl OITUCAHUSI M UCCIIEOBaHUS PA3HOOOPA3HBIX MPOIECCOB U SIBIICHUN B MPUPOJIE
u obmiectBe. M3yueHue martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYyYarOIIUXCS
YMEHUS UCTIOIb30BaTh PA3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA S3bIKA MATEMATUKU —
CIIOBECHBbIE, CHUMBOJIMYECKHE, TIpauuecKkue, BHOCUT BKJIaad B (QopMUpoBaHUE
MPEACTABICHUI O POJIM MATEMATUKU B PA3BUTHUH LIMBUJIU3AIMU U KYJIbTYPBI.

CormacHo yueOHOMY IIaHy B 7-9 Kjaccax u3ydaercsl Y4eOHBIA Kypc
«Anredpa», KOTOPBIM BKIIOUYAET CJIEAYIOIIME OCHOBHBIE pa3/elibl COIACPKAHMS:
«Yucna u BBIUKCIEHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEPABEHCTBA», «DYHKIIUN.

Ha u3ydenne yyebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 Kiacce
— 102 yaca (3 gaca B Heneno), B 8 kiacce — 102 gaca (3 gaca B Hezeno), B 9
kiacce — 102 yaca (3 yaca B Hezieli0).



COJAEPXAHME OBYUYEHUA
7 KUIIACC

Yuciia ¥ BBIYUCTICHUA

Jpobu OOBIKHOBEHHBIE W JAECSATHUYHBIE, NIEPEXO] OT OJHON (HOpPMBI 3amucu
npobeit k apyroil. IloHsiTMe palnMOHANBHOrO 4YHUCJA, 3alucCh, CpPaBHEHHUE,
yHOpSAOYMBAHUE  pAallMOHANBHBIX  4Yuced. Apudmernueckue JEHUCTBUS C
palMOHAIBHBIMU 4YnciaaMu. PemeHue 3aaad U3 peaslbHOW NMPAKTUKM HA 4YacTH, Ha
JpoOH.

CreneHb ¢ HaTypajbHBIM IIOKa3aTejeM: OIPEIENICHUE, IpeoOdpa3oBaHUe
BBIPAKEHUI HA OCHOBE OIpEe/eNeHUs, 3anuch 00abmuX yncen. [IponeHTsl, 3anuch
IOPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLICHTBI, PELLICHUE 3a7a4 U3 PEaJIbHON ITPAKTUKH.

[IpumeHeHne NpU3HAKOB  JEIMMOCTH, Pa3jOKEHHE Ha  MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Mclae TmpsiMas ©  oOparHas
IIPONIOPLUOHAIBHOCTH.

AsredOpanyecKue BbIPpaKeHUA

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlonyCcTUMBbIE
3Ha4YEeHUS NepeMeHHbIX. [IpencraBinenne 3aBUCUMOCTH MEXKly BEJIMYMHAMU B BUJIE
bopmynsl. Beruucnenus no popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXKJECTBEHHO paBHbIE BBIpAXKEHUS, TMpaBuja MpeoOpa3oBaHUsI CYMM U
IPOU3BENICHUH, paBUIa PACKPBITUS CKOOOK U MPUBEIEHUS TOJOOHBIX ClIaraeMbIX.

CBONCTBA CTENEHU C HATYyPAIBHBIM II0KA3aTEJIEM.

OpHowrieHsl U MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BIYNTAHMUE,
YMHOXEHHE€ MHOTOWICHOB. POpMysbl COKpPAIEHHOIO YMHOXKEHHMS: KBaapar
CyMMBl M KBaJpar pasHocTu. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOTOWICHOB Ha MHOXUTEIIH.

YpaBHeHMs U HEPAaBeHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHMs, MpaBuja NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JluHeHOe ypaBHEHHE C OJHOW MNEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pEIICHHE JIMHEWUHBIX ypaBHEeHHI. CoCTaBJI€HHWE YpaBHEHHI MO
YCJIOBHIO 3aJa4yi. PellleHne TeKCTOBBIX 3a71a4 € IOMOIIBI0 YPAaBHEHUIA.

JIuneiiHoe ypaBHEHUE C IBYMsl IEpEMEHHBIMU U ero rpaguk. Cucrema aByx
JMHEWHBIX yPAaBHEHHM C JAByMs IEpPEMEHHBbIMU. PemieHue cucrem ypaBHEHHU
cnocoOboM MoAcTaHOBKU. llpuMmepsl perieHus TEKCTOBBIX 3a/ad € IOMOIIBIO
CUCTEM YpPaBHECHHI.



DOyHKUNHA

Koopannara Touku Ha npsiMon. UHCIIOBBIE IPOMEXKYTKH. PaccTosiHre Mexay
JIBYMsI TOUKaMHU KOOPJIMHATHOMN MPSIMOM.

[IpsimoyronbHas cucreMa koopauHaT, ocu OX u Oy. AOcuucca ¥ opauHaTa
TOYKHM Ha KOOPJIMHATHOM IiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (HOPMYJIaMHU.
Urenne rpadukoB pearbHbIX 3aBucuMocTei. [lonstue dynkuun. [paduk
dbynkuun. CroiicTBa pyHkimil. Jlunelinas ¢pynkuus, e€ rpapuk. ['paduk GyHkimu
y = |X|. I'padmueckoe perieHue JTUHCHHBIX YPAaBHCHHUH M CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaapatHbiii kopeHb u3 uwucna. [loHsiTue 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBoiicTBa apupMeTHIeCKUX
KBa/IPATHBIX KOPHEW M X MPUMEHEHHE K MPEOOPA30BAHUIO YMCIIOBBIX BBIPAKCHUN
Y BBIUHUCJICHUAM. J|eHCTBUTEIbHBIE YUCIIA.

CreneHb C ENbIM MoKa3zaTeaeM u €€ cBoiicTBa. CTaHaapTHAs 3alUCh YUCTIA.

AnredOpanveckue BbIPAKEHUS

KBagpaTHplii  TpEXwieH, pa3IOKEHHE KBAaJPAaTHOIO TpPEXWIEHA Ha
MHOHUTEIIN.

Anrebpandeckas J1podb. OCHOBHOE CBOMCTBO ajredOpanyeckoil apoow.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, JCJIeHHe anredpandeckux JapoOei.
PanronanbHbie BRIpaKEHUS U UX MpeoOpa3oBaHUeE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINUXCS K JUHEHHBIM U KBaJPATHBIM.
[Ipocreiiue ApoOHO-palMOHATBHBIE YPaBHEHUSI.

['paduueckas uaTEpHpeTanus YpaBHEHU C ABYMsI IEPEMEHHBIMH M CHUCTEM
JIMHEMHBIX ypPaBHEHUW C JABYMsl II€peMEHHbIMHU. lIpumepsl pelieHus cucrem
HEJIMHENHBIX YPAaBHEHUU C JIByMs IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3a/1au aareOpandecKuM CIocoooM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OJTHOM MEPEMEHHOM.
PaBHOCWIBHOCTh HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKUNH

[Tonsitue Qynkmuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHM
bynkuun. CiocoOb! 3a1anus QyHKITUH.



I'paduk Pynkuun. UYrenue cpoiictB ¢yHKuuu no e€ rpaduky. IIpumeps
rpapukoB QyHKIHHA, OTPAKAIOIIKUX PEATbHBIE MPOLECCHI.

@OyHKIMK, OMUCHIBAIOIINE TPAMYI0O M OOpaTHYI0 MpPONOPIMOHATIBHBIC
3aBHCHMOCTH, UX rpaduku. Oyukmun Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
peleHre ypaBHEHH U CUCTEM YPaBHEHUI.

9 KJIACC

Yucaa v BIYMCICHUA

PanronanpHbie ymMClia, UppallMoOHAIBHBIC YHCIIa, KOHEYHbIE U OECKOHEUHbIE
JEeCATUYHbIE ApoOr. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIE YK CIIA
KaKk OCECKOHEUHbIE JCCATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHEHUE JIEWCTBUTENBHBIX 4HCeN, apudMETUYECKUe JIEUCTBHUS C
JNEUCTBUTEILHBIMH YHCIIAMH.

Pa3mepbl 0OBEKTOB OKpPYXKAIOWIET0 MHpPA, JUIMTEIBHOCTh IPOILIECCOB B
OKPY>KarOIIEM MHpE.

[IpubnmxEHHOE 3HaUCHNE BEIMYMHBI, TOYHOCTH NpUOIKeHus. OKpyTiieHHe
yucell. [Ipuknika u oeHka pe3yabTaToB BHIYMCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInneriHoe ypaBHeHUE. PellieHrne ypaBHEHNM, CBOASAIINXCS K JIMHENHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOASIIMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pemieHnst ypaBHEHUN TPEThEN U YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HA MHOKHUTEIIU.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUN. PerieHue TEKCTOBBIX 3ajiay
anreOpanyeckuM MeTOJIOM.

YpaBHeHue ¢ IByMs NEepeMEHHBIMH M ero rpaduk. PemieHne cucteM IBYyX
JIMHENHBIX YPaBHEHUN C IByMs IEPEMEHHBIMHU. PellleHne CUCTEM JIByX YpaBHEHU,
OJHO W3 KOTOpPBIX JMHEHHOe, a Jpyroe — BTOpod creneHu. ['padpudeckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS [IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 anredpandyeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne NMHENHBIX HEPABEHCTB C OJHOW IepeMeHHOU. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHele HepaBeHCTBa.
['paduueckass wHTEepHpeTanuss HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMM.

DOyHKUNHA

KBagpatuuynas ¢ynkuus, e€ rpadpuk u cBoictBa. I[lapabona, KoopauHATHI
BEPIINHBI apadOoJIbl, 0Ch CAMMETPHUH MapadOJIbI.
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I'paduxu dyrxmmit: y = kx, y = kx + b, y = k/x, y = x3,y =X, y = x| , 1 ux
CBOMCTBA.

YucaoBble MOCJIe10BATEILHOCTH U MPOrPecCHH

[loHATHE 4YMCIOBOM MOCIEAOBATENBHOCTH. 3aJaHHE MOCIEI0BATEIbHOCTH
peKyppeHTHOU popMyIioit u popmMyJIol N-To YieHa.

Apudmernueckas U reoMmerpudeckas mnporpeccur. PopMmysbl N-ro dieHa
apu(PMETUIECKON 1 T€OMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX N YIEHOB.

N300paxkeHne 4YJIEHOB apU(PMETUUYECKON U TeOMETPUYECKOW MpOorpeccuii
TOYKaMHA Ha KOOPAWHATHOM IJIOCKOCTHU. JIMHEWHBIN M SKCNOHEHUUAIBHBIN POCT.
CoXHbIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHS TPOTPAaMMBI  Y4EOHOTO Kypca
«Anrebpa» XapaKTepu3ylTCs:

1) naTpuoTHYeCcKoe BOCIIMTAHUE:

MPOSIBJICHUEM HHTEpPECa K NPOIUIOMY UM  HACTOSALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHIKEHHSIM  POCCHMCKHX
MAaTEMAaTUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTIDKEHU B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJHEHUIO 00SI3aHHOCTEN IpakJlaHWHA U peallu3allii ero
npaB, TMPEJCTABICHUEM O MaTeMaTUYECKUX OCHOBaX (PYyHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SABJICHUH, MPOIEAYP TPaKIAHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIeM, CBI3aHHBIX
C TMPAaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHHMEM BaKHOCTHU
MOPaJbHO-3TUYECKUX MPUHIMUIIOB B ICITEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTME B PEIICHUM MPAKTUUYECKUX 3aaad
MaTeMaTUYECKOM HAIIPABIEHHOCTH, OCO3HAHWEM BaXXHOCTH MaTEMATHUYECKOIO
o0Opa30oBaHUs Ha TMPOTSHKEHMM BCEHM JKU3HU MJIs YCHEIHOW TpodeccroHaIbHOM
NEATENBHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  3MOIIMOHAJBHOMY U  3CTETUYECKOMY  BOCHPHUATHIO
MaTeMaTUYECKNUX OOBEKTOB, 3ajJiau, PEHICHUN, pacCYKICHUM, YMEHHUIO BHUJEThb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpPUEHTAllUEX B JIEITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX
MPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl YeI0BEYeCKOM
JEATENBbHOCTH, 3TAllOB €€ Pa3BUTHSI M 3HAYMMOCTH ISl Pa3BUTHUS LMBUIINA3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHUKU M MAaTE€MaTHYECKOW KYJIBbTYPOU KaK CPEICTBOM
MO3HAHUS MHpPA, OBJIAJCHUEM NPOCTEUIINMHU HaBbIKAMU HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;



6) ¢usuuyeckoe BocnuUTaHHMe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOILMOHAJIBLHOIO 0JIaronoJyYms:

IFOTOBHOCTBIO IIPUMEHATh MAaTEMATUYECKHE 3HAHUA B HHTEpPECax CBOEro
3I0pOBbsl, BEIEHUS  3J0pOBOro  oOpa3a KWU3HU  (30pOBOE  MUTAHUE,
COATAaHCUPOBAHHBIM pEXUM 3aHATHA W OTAbIXa, peryjspHas (¢uznueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(pIEKCUU, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOT'0 K€ IIpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rn4ecKoe BOCIIUTAHUE:

OpHUEHTAalMEN Ha NMPUMEHEHNE MATEMAaTUYECKUX 3HAHWW JUIA PELICHUS 3aaa4
B 00JacTH COXPAHHOCTH OKpY>Kalollel cpeabl, IJIaHUPOBAHUS TMOCTYNKOB U
OLICHKM MX BO3MOXHBIX IIOCIEICTBUN IS OKPY)KAIOLIEH Cpeibl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKHUX MPOOIeM U MMyTel UX peLIeHUs;

8) ajanTanus K M3MEHAIOMUMCH YCJIOBHAM COLUMAJIbHON U NPUPOIHOU
cpeasl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, MOBBILIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO IEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y OPYIHX JIOJEH, NpuoOpeTarb B COBMECTHOW MAESITEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OMBITA IPYTHX;

HEOOXOJIMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAHHU, B TOM YHUCIE
dbopMyIIMpOBaTh UJIEH, TOHATHS, TUTIOTE3bl 00 0OBEKTaX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYallMlO, BOCHPUHHUMATH
CTPECCOBYIO CUTyallMI0 KakK BbI3OB, TPEOYIOLIMHA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIe pPEIICHUsI W ACUCTBHS, (OPMYIHPOBATH M OICHUBATh PHUCKU U
nocneACTBUS, HOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jiornyeckue JaeiicTBUA:

e BBISBJISITh U XapaKTEPU30BaTh CYIIECTBCHHBIC NMPU3HAKU MATEMATHUYECKUX
OOBEKTOB, TOHSATHN, OTHOIICHUNA MEXIy MOHITHIMHU, (HOPMYIUPOBATH
ONpENICIICHUST  TOHSATUH, YCTAHABIWBATH CYIICCTBEHHBIM  IMPU3HAK
KiaccuuKaluy, OCHOBAaHUS i1 OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO AHAIN3A;

e BOCIpPUHUMATH, (QopMymHpoBaTH W NPeOOPA3OBHIBATE  CYXIACHUS:
YTBEPJUTEIbHBIC W OTPHUIIATCIIbHBIC, €IWHUYHBIC, YacTHBIC W OOIIHeE,
YCJIOBHBIE;
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BBISIBIIAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTtuBopedrsi B (akTax, JaHHBIX, HAOTIONEHUAX W YTBEPKICHUSAX,
npenjaratb — KpUTEpPUM  JJIs  BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJABI C WCIOJIE30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUCHHH 110 aHAJIOTHH;
pa30bupaTh I0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEILHO HECIIOXKHBIE JOKAa3aTeIbCTBA
MaTeMaTH4ecKnX (aKTOB, BBICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY K/ICHNUS,
BBIOMpATh CIIOCOO peleHus y4eOHOM 3amauu (CpaBHHBATh HECKOJIBKO
BapUaHTOB pEIICHUs, BBHIOMpaATh HaWbOOICe MOAXOAAINMN ¢ Y4ETOM
CaMOCTOATENLHO BBIIETICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKe 1eCTBUA.

MCITI0JI30BaTh BOMNPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIONIME TMPOTHBOpPEUYUE, MpoOIemMy,
CaMOCTOATENILHO YCTAaHaBIIUBaTh MCKOMOE U JaHHOe, (OpPMUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO MO3UIMIO0, MHEHHE;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECJIOKHBIN
AKCIEPUMEHT,  HEOOJbIIOE  MCCIEIOBaHHE IO  YCTAHOBJICHHUIO
O0COOEHHOCTEM MaTeMaTHU4ecKoro OOBEKTa, 3aBHUCUMOCTEM OOBEKTOB
MEXKTy COOOM;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOABI M0 pe3ysibTaTaM
MPOBEAEHHOIO HAOJIOJIEHUS, HUCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IIECHU;

IIPOTHO3UPOBAaTh BO3MOXKHOE PA3BUTHE NPOLECCa, a TAKXKE BBIIBUTATh
MPETOTIOXKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nunpopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMalUHU, IaHHBIX,
HEOOXOIUMBIX JIJISl pEeLICHUS 3a/1a4u;

BbIOMpaTh, aHAIW3UPOBATh, CUCTEMATHU3UPOBaTh W HMHTEPIPETUPOBATH
UH(GOPMAIUIO Pa3IMYHbIX BUAOB U (OPM MpeICTaBICHHUS;

BBIOMpaTh (oOpMy MpeACTaBICHUS HH(POpMAUMU M HWILIIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, JIuarpaMMaM#, WHOM Tpadukod W HX
KOMOMHAIIMSIMU;

OLIEHHMBATh HAAEKHOCTh HMH(OPMALMU O KPUTEPUSIM, MPEITIOKEHHBIM
y4uTeNIeM Wik CPOPMYIHUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHl/IKaTl/IBHble YHUBEPCAJIBbHLIC yqeﬁmﬂe HeﬁCTBHﬂ:
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BOCIIPUHUMATh W (OPMYIHPOBATH CYXICHHS B COOTBETCTBUU C
YCJIOBHSIMU U IEJIIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX W NMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyYCHHBIN Pe3yJIbTaT;

B X0JI¢ 00CY’KJIEHHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
poOJIEMBI, perIaeMoi 3a/1a4uu, BEICKAa3bIBaTh UJICH, HAIICIICHHBIC HA TIOUCK
pCIICHUs, COIMOCTABISATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHHKOB JUajiora, oOHapy>KWBaTh Pa3IMYUe W CXOACTBO TO3HUIUH, B
KOPPEKTHOU opMe HopMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI;
MPEACTABIATh  PE3yJNbTAaThl  pEIICHHWs]  3a]adyd,  JKCIEPUMEHTA,
UCCIICJIOBAHMS,  IPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYTUICHHS C YIETOM 3aJ1a4 IPE3EHTAIM U OCOOCHHOCTEH ay IUTOPUH;
NOHMMAaTh W  WCIONB30BaTh  MPEUMYIIECTBA  KOMAHIHOWM W
WHIUBUIYyIBHOW pa0OThl TPH PEMICHWH YYCOHBIX MaTEeMaTHYCCKUX
3amad;

MPUHUMATH 11€]1b COBMECTHOM NIEATETLHOCTH, IIAHUPOBATh OPTaHU3aIIUIO
COBMECTHOH paboOThl, pacmpelneisiTh BHABI pPadOT, JOTOBapHUBATHCH,
00CyKIaTh TPoIecC U pe3yabTaT paboThl, 0000IaTh MHEHUSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTel (oOCykaeHHs, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI W JIPYTHE), BBITIOJNHATH CBOKO YaCTh
paboOThI M KOOPIUHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHWBATh KAa4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT TO KPUTEPHSIM,
c(hOpMyTUPOBAHHBIM YYACTHHKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH, QITOPUTM pEIICHUs 3aAaud (WU ero
4acTh), BBIOUpATh CIOCOO pelIeHUs C YY4ETOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUH C y4€TOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIBbHBIH HHTEJJICKT:

BJaJeTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJs —Ipoliecca H
pe3ysibTaTa peluIeHUs MaTEMAaTUYECKOH 3a1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTh NPH PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JICITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX OLTUOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIIBHOCTU IMOCTABICHHOW LIEIU
U YCIIOBUSIM, OOBSICHSITh MPUYUHBI JOCTHKCHUS WM HEIOCTHXKEHUS 1EJIH,
HaxXOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



12

ITPEAMETHBIE PE3YJIBTATDBI

K xoHuy oOydenuss B 7 kJjacce oOydYarolMiiCs TOJYYUT CIICAYIOIINE
MpEAMETHBIE PE3YIbTATHI:

Yuciaa v BBIYMCICHUA

BoInonHsaTh, codeTass YCTHbIE M NMHCbMEHHBIE TNPUEMBI, apudmeTruecKue
JEUCTBUS C PallMOHATbHBIMU YUCIAMHU.

HaxonuTh 3HaYeHUS YHUCIOBBIX BBIPAKEHHM, MPUMEHSTh pPa3zHOOOpa3HbIe
CriocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUN, COAEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[lepexoauTh OT omHOM (OPMBI 3aMMKMCH YUCEN K JIPyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAOUYMBATH PAllUOHAIILHBIC YUCIIA.

OKpyrisTh yucia.

BbINONHATh NPUKHUIKY U OLEHKY PE3YJIbTaTa BHIUMCICHUHN, OEHKY 3HAUYCHUM
YUCJIOBBIX BbIpaX€HUU. BBIMOIHATH JEUCTBUSI CO CTENEHSIMU C HATypajlbHbIMU
MOKa3aTEISIMH.

[IpuMeHsAT,  NpU3HAKK ~ ACIMMOCTH,  Pa3l0XEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTHUPOBAHHBIE 33J]a4M, CBS3aHHBIE C OTHOLIEHHUEM
BEJINYMH, MPONOPLUOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yIbTaThl PEIICHUS 3a7ad ¢ Y4€TOM OTPAHMYCHHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbIX OOBEKTOB.

AnredOpanvecKkue BbIPAKEHUS

Hcnonb3oBaTh anreOpanvyecKkyto TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPAKEHUN MpPU 3aaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHSATh  TpeoOpa3oBaHUS  IIEJOTO  BBIPAXKEHUS B MHOTOYICH
MIPUBECHUEM TI0JIOOHBIX CJIAraeMbIX, PACKPHITHUEM CKOOOK.

BBINONHAT yMHOXKEHUE OJHOWIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJIEH, TPUMEHSTH (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyHIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIU C MOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH  CIAraeMbiXx,
npuMeHeHus1 GOpPMYJT COKPAIIEHHOTO YMHOXKEHHS.
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[TpumensaTs nmpeoOpa3zoBaHKsi MHOTOUYICHOB ISl PELICHHS Pa3IWYHBIX 3ajad
U3 MAaTEMATHKH, CMEXHBIX IIPEIMETOB, U3 PEAbHON IMPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypajlbHbIMU TOKa3aTENsIMU JIS
npeoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUs U HEPABEHCTBA

Pemate nrHENHBIE ypaBHEHHS C OJHOM IEPEMEHHOM, NMPUMEHSS NpaBHIIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K paBHOCUIbHOMY emy. [IpoBepsATh, sBisieTcs
JIM YUCJIO0 KOPHEM YPaBHEHHS.

[IpumensTh rpaduyeckre METO bl IPHU PEIICHUH JINHEWHBIX YPaBHEHHUMN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YHUCEN, SBIAIOIMIMXCA PEIICHUEM JUHEHHOTOo
YpaBHEHUS C IBYMsI IEPEMEHHBIMHU.

Ctpoutb B KOOPAMHATHOW IUIOCKOCTH T'padUK JHWHEWHOTO YpaBHEHHUS C
JBYMsI TIEPEMEHHBIMH, MOJIb3YSCh TIpaUKOM, MNPUBOJIUTH NPHUMEPHI pELICHUs
YpaBHEHMUS.

PemaTp cucTeMbl IByX JIMHEMHBIX YPABHEHUH C IByMs IEPEMEHHBIMU, B TOM
quclie rpauuecku.

CocraBisiTh W pemaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM II0 YCIOBHIO 33Ja4d, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJy4EeHHBIN PE3yJIbTaT.

DyHKUNHA

N300pakaTh Ha KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33 JaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, NHTEPBAJIbL, 3alIMChIBATH YHCIIOBBIE IPOMEKYTKH Ha
anreOpandecKoM si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JlaHHBIM KOOpJMHATAM,
CTpouTh Tpaduku TuHEHHBIX GyHKIUNH. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C MOMOUIbIO (YHKIMH W3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, LIE€HA, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIBLHOCTD, BpeMsl, 00BEM paOOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid crnocod MpeACTaBICHHUS W aHaiM3a WH(OpMaIuy,
U3BJIEKATh U UHTEPIIPETUPOBATh MH(OPMAIUIO U3 IPapUKOB pEeAbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K konmy oOyuenuss B 8 kiacce oOydYaroIIMHCA TMOJYYUT CIIETYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BBIYMCICHUA

Hcnonp30BaTh HayajdbHbBIE IMPEACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHMSI, OKPYTJIEHUSI U BBIUMCICHUHN, N300paxaTh JACHCTBUTEIbHbBIC
YyHyCia TOYKaMU Ha KOOPJAWHATHOW MPSMOM.
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[IpumeHsATh TOHATHE apU(PMETUYECKOI0 KBAJAPATHOTO KOPHSA, HaXOIUTh
KBaJIpaTHbIE KOPHU, WCIIOJIB3YS MPHU HEOOXOAMMOCTH KAJIbKYJSITOP, BBIMOIHSITH
npeoOpa3oBaHus BBIPAKEHUN, COJEPXKAIIMX KBAJpaTHbIE KOPHU, HCIOIb3Ys
CBOWCTBA KOPHEM.

Hcnonb30BaTh 3anmucu OONBIIMX M MaJbIX YHCET C MOMOUIBIO JECATUYHBIX
JIpooeit u creneneit uncna 10.

AsredOpanvyecKue BbIPpaKEeHUA

[IpumMeHsATh TOHSATHE CTENEeHH C IeJIbIM [OKa3aTelieM, BBINOIHATh
npeoOpa3oBaHus BbIPAXKEHU, COAEPKALUX CTEINEHH C LIETbIM 0Ka3aTeseM.

BBITIONHATE TOXKECTBEHHBIE MPeoOpa30BaHUs PAIMOHATBHBIX BBIPAKECHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOYJICHAMH U alre0pandecKuMu ApoOsiMU.

PackiianpiBaTh KBaApAaTHBIN TPEXWIEH HA MHOKUTEIIU.

[TpumensTh npeodpa3oBaHus BEIPAXKEHUM I peICHUS! Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHbBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHEVHbIE, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOISIIIMECA K HUM, CUCTEMBI JIBYX YPABHEHHI C IByMsI IEPEMEHHBIMH.

IIpoBoauTh NpoCTENIINE UCCIEAOBAHUSA YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpaUueCcKUX MpeICTaBlIeHU (YCTaHABIUBATh, UMEET
JU ypaBHEHWE WM CUCTEMa YPABHEHUU pEUICHUS, €CIU HMEET, TO CKOJIBbKO, U
npoyee).

[lepexoauth OT cioOBeCHON (HOPMYIUPOBKM 3ajauu K €€ anreOpanyeckoit
MOJZENM C IIOMOLIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl ypPAaBHEHHI,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJIYYEHHBIN PE3YIIbTAT.

[IpumMeHsATh CBOMCTBAa YMCIOBBIX HEPaBEHCTB I CpPaBHEHHUSA, OLICHKH,
pelaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM W HMX CHUCTEMBI, J1aBaTh
rpauyueckyr0 WUTIOCTPALIMI0 MHOXKECTBA PEIICHUNA HEPAaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUNHA

[ToHnmMaTe ¥ UCMONB30BaTh (DYHKIIMOHAIBHBIE TIOHATHUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHHUsI), ONPEACNITh 3HaUCHHE (YHKIMH O 3HAYCHHUIO
apryMeHTa, ONpeAeiaTh CBOMCTBA PYHKIUU MO €€ rpadukKy.

Crpoutb rpapuku 3eMeHTapHbIX (YHKIMA BUAA:

y = kiX, y = X2,y = X3,y = [X|, Y = VX, OIHCBIBaTb CBOWCTBA UHCIOBON
bynkuu 1o e€ rpaduky.

K xonmy oOyuenus B 9 kjacce oOydYaromuiics MOJYYUT CIEIyIONTUE
MIPEAMETHBIE PE3YIIBTATHI:

Ymucsia v BbIYMCJIEHUS

CpaBHUBATh U YIOPSII0YMBATH PALIMOHAJIbHBIE U UPPALMOHAIBHBIE YUCIIA.
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BeimonaaTh  apudMeTHdecKue EUCTBHS C PaAlMOHAIBHBIMH YHCIIAMH,
coyeTrass yCTHbIE W TNHUCbMEHHBIC TPUEMBI, BBINOJIHATH BBIYUCICHUS C
HMPPALMOHAIBHBIMU YHACJIAMH.

HaxoauTe 3HaueHUsI CTENEHEW C LEIbIMU IOKAa3aTelsiIMU U KOPHEW,
BBIYUCIISITH 3HAYEHHS] YUCIIOBBIX BBIPAKCHUMU.

OKpyriaTh JIEMCTBUTEIbHBIC YHCJIA, BBINOJHATH MPUKUJKY pe3yiabTara
BBIYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHENHBIE U KBaJApPATHBIE yPAaBHEHWs, YPAaBHEHMS, CBOISIIUECS K
HUM, IPOCTEHIIE TPOOHO-paIliOHAIbHEBIC YPAaBHEHHUS.

Pemars cucrtembl NBYX JIMHEWHBIX YPAaBHEHUW C ABYMS IIEPEMECHHBIMH H
CHUCTEMBI IBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEWHBIM.

Pemiath TekcTOBbIE 3ajadyM  alreOpaMvdecKUM CIOCOOOM C  MOMOIIIBIO
COCTaBJICHUS YPABHEHMUS UM CUCTEMBI JIByX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CHCTEM YPAaBHEHUM, B
TOM YHCJIE ¢ IPUMCHEHUEM T'papUUISCKUX MPEACTABICHHUH (yCTaHABIMBATh, UMEET
JIA YPaBHEHUE WIIM CUCTEMA YPABHEHUM PEIIECHMS, €CIM HUMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHeElHbIE HEPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, H300pa)kaTh
pEIlIEHUE HEPABEHCTB HA YHWCJIOBOW MPSMOM, 3alMCHIBATH PEIICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatpe  cuUCTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbI  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHCJIOBOM MPSMOM, 3aMCHIBATh PEIICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUU PA3JIMYHBIX 3a7a4.

DyHKUNH

Pacno3naBath (yHKIIMM W3y4eHHBIX BHJIOB. IloKa3piBaTh CXEMaTHYECKH

pacroyio’keHNe Ha KOOPAMHATHOU TUTOCKOCTH TpadukoB GyHKIuUi Buga: y = kX, y
=kx+b,y=k/x,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KO3 PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpoutb U n300paxkaTb CXEMaTUUYECKH TpauKH KBaJpaTUUHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUUHBIX (QYHKIUH 1O UX rpaduKam.

Pacno3HaBaTh KBaJpaTuuHyr0 QYHKIUIO 110 (opMylie, IPUBOJUTH MPUMEPHI
KBaJIpAaTUYHBIX (YHKIMHN U3 peaibHOM XKU3HU, GU3UKU, TEOMETPHUH.

Yucii0Bble MOCAEAOBATEIBHOCTH U MIPOrPecCHH

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPHUYECKYIO TMPOTpPEecCUd Mpu
pa3HbIX CIIOCO0AX 3a/IaHuA.
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BbINMONHATH BBIUMCIACHUS C UCHOJB30BaHUMEM (opMyn N-ro uwieHa
apuPMETUIECKON 1 TeOMETPUUECKON MTPOTPECCHl, CYMMBI IEPBBIX N YJICHOB.

N300pakath wiIeHBbl IMOCJIEIOBATEILHOCTH TOYKAMHU Ha KOOPJIUHATHOMN
IIJIOCKOCTH.

Pemate 3amgaum, CBA3aHHBIE C YHCIOBBIMHU IMOCIEIOBATEIBLHOCTSIMUA, B TOM
YHCIIC 3a/1a4d U3 PEeaTbHOM JKU3HU (C MUCIIOJIb30BAHUEM KaJIbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

17

Kosn4yecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3/ie/ioB U TeM uudposbie
Ne i/m P Konrpoabnsie | IlpakTnyeckune (mcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u BeruucieHus. PaninonanbHbie o5 5 0 but6mmoreka [IOK
qyucia https://m.edso0.ru/7f415b90
bubmuoreka [JOK
2 Anrebpanyeckue BhIpaXEHUS 27 1 0 https://m.edsoo.ru/7f415b90
bu6nuoreka [JOK
3 Y PaBHEHHS H HEPABCHCTRA 20 L 0 https://m.edso0.ru/7f415b90
bu6nuoreka [JOK
4 Koopunarst u rpagukn. @yriunn 24 L 0 https://m.edso0.ru/7f415b90
bubmuoreka [JOK
> Mostoperne n 060bmerne 6 . 0 https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 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
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8 KIIACC
Kosn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/m P Konrpoabnsie | IlpakTnyeckune (ttmcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
but6mmoreka [JOK
1 Uucna u Beruncienus. KBagparueie KOpHU 15 2 0 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciieans. CTENeHb C 1eIbIM - 0 0 bubnuotexa [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKCHHUS. 5 1 0 bu6mmorexa [IOK
KBanpaTHbiii TpEXuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaXKeHHUs. 15 1 0 bubnuorexa [IOK
AnrebGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus U HepaBeHCTBa. KBajgpaTHbIe 15 1 0 bu6muoreka [IOK
yYpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHuUs 1 HepaBeHCTBA. CHCTEMBI bubnuotexa [JOK
6 - 13 1 0
YpaBHEHUH https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 0 https://m.edsoo.ru/7f417af8
bu6nmorexa [IOK
8 PyHKu@H. OCHOBHEIC NOHATHA S 0 0 https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
o DyHKuyH. THCIOBBIE yHKLHH o 1 0 https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 HosTopenie 1 obobuene 0 L 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
https://m.edsoo.ru/7f417af8
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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9 KJIACC
Kosn4yecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m Kontpoabsnsie | IlpakTnyeckue
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Yucna u Beruncienus. JleiicTBUTeNbHbIE 9 1 0 bubmuoreka [JOK
yucia https://m.eds00.ru/7f419d08
5 VYpaBHEHUs U HEPABEHCTBA. Y PABHEHHUSI C 14 1 0 bubnmoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBueHus u HepaBeHCcTBa. CUCTEMBI 14 1 0 bu6nuoreka [IOK
ypaBHEHUN https://m.edso0.ru/7f419d08
bubmuoreka [JOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 0 httos://m.edsoo.ru/7419d08
bu6mmorexa [JOK
> Pynxumn 16 1 0 https://m.edso0.ru/7f419d08
Bbubmmorexa [JOK
6 YucIioBbIE IIOCIIE0BATEIBHOCTHA 15 1 0 https:/m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIeHNE, CUCTEMATU3ALIHS 18 1 0 Bbu6morexa [JOK
3HAHUI https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 7 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
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

e Maremaruka. Anrebpa: 7-i kiacc: 6a30BbIl ypOBEHB: YUEOHUK, 7 Ki1acc/
Makapserues FO.H., Munatok H.I'., HemikoB K.W. u apyrue; o pe.
Tenskockoro C.A., AkimoHepHoe o011ecTBo «M31aTenbcTBO
«IIpocsemenue»

e Maremaruka. Anredpa: 8-i kiacc: 6a30BbIl ypOBEHb: YUEOHUK, 8 Kilacc/
Makapserues 0. H., Munatok H.I'., HemikoB K.W. u apyrue; noxa pen.
Tenskockoro C.A., AkiinonepHoe o01iecTBo «M31aTenbcTBO
«IIpocsewienue»

e Maremaruka. Anrebpa: 9-i kiacc: 6a30BbIN yPOBEHB: YUCOHUK, 9 Kiacc/
Makapsiues FO.H., Munntox H.I'., Hemmkos K.W. u apyrue; noa pen.
Tensikockoro C.A., AkimoHepHoe o01iecTBo «M31aTenbcTBO

«IIpocsemenue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

o Maremaruka. Anrebpa : 7—9-e kiacchl : 6a30BbI YPOBEHD :
METOMYECKOe mocodue K

M34 npenmeTHoi UM yueOHHKOB 110 anredpe FO. H. Makaperuesa, H.

I'. Munmiok, K. 1. HemkoBa u np./ — 2-e 3., ctep. — Mocksa :
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[Tpocsemenue, 2023. — 54 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

 https://lesson.edu.ru/
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