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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO O0IIEro oOpa3oBaHHs: OHA
oOecreunBacT U3y4eHUE JIPYTUX TUCIUTUIHH, KaK €CTCCTBCHHO-HAYYHOT0, TaK U TYMaHUTAPHOTO
ITUKJIOB, €€ OCBOEHHE HEOOXOIMMO ISl IPOAODKCHUS 00pa30BaHUS M B TIOBCETHEBHOM JKU3HHU.
PazButne y oOyuaromuxcsi Hay4yHBIX TMPEACTABICHUN O MPOUCXOXKACHUU U CYIIHOCTU
anreOpandyeckux aOcTpakiuii, crnocobe OTpaKeHHsT MaTeMaTHUeCKON HayKoil sBIEHUN U
MPOIECCOB B MPHPOJAEC M OOIIECTBE, POIM MATEeMATHYECKOTO MOJCITHUPOBAHUS B HAYYHOM
MO3HAHUH U B TPAKTHKE CIIOCOOCTBYET (hOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS M KAdeCTB
MBIIUICHHSI, HEOOXOAUMBIX ISl aJanTallid B COBpeMEHHOM LudpoBoM obmiectBe. M3yuenue
anreOpbl o0ecrevynBaeT pa3BUTHE YMEHUSI HaOII01aTh, CPAaBHUBAThH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBHUS U BBIBOJBI, (OPMYIUPOBaTh yTBepkaeHU. OCBOCHHE Kypca anreOpbl o0ecrieunBacT
pa3BUTHE JIOTUYECKOTO MBINUICHUS] OOy4YaloIIMXCs: OHM HCHOJB3YIOT JEAYKTHBHBIE H
WHAYKTUBHBIE PaCCYXKACHHs, 0000IIeHHEe M KOHKPETH3AIUI0, a0CTparupoBaHUE W aHAJIOTHIO.
OOyuenue anreOpe mpeAmnoiaraeT 3HAYUTENBHBIM OOBEM CAMOCTOSTENBHON AESITeThHOCTU
00ydJarImuXCcs, TOITOMY CaMOCTOSATEIbHOE pEIICHWe 3aJad  sBISETCS  pealln3aiuen
JEeSATeIbHOCTHOT'O PUHIINIIA O0yUEHUSI.

B crpykrype mporpamMmbel y4yeOHOTO Kypca «Anredpa» Uil OCHOBHOTO OOIIETO
o0pa3oBaHUSI OCHOBHOE MECTO 3aHUMAIOT COJEpKATeIbHO-METOonWYeckue auHuH: «Yucna u
BBIUHCIICHUSY, «ANTeOpandecKue BBIPAKEHUS», «YPaBHCHHS W HEPABEHCTBAY, «DYHKITUNY.
Kaxxgas u3 3TuX coaepKaTelbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUHU TPEX JIeT
U3y4YEeHHS Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JUHHUSIMH. B Xo/ae u3ydenus yuyeOHOro Kypca
00y4JarImUMCs IPUXOAUTCS JJOTUIECKH PACCyKIaTh, HCIIONIB30BATh TEOPETUKO-MHOKECTBEHHBIN
s3BIK. B CBsI3W ¢ 3THM B TiporpamMmy y4eOHOTO Kypca « Anredpay BKIIOYEHBI HEKOTOPHIC OCHOBBI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTUYecKoro oO0pa3oBaHUSA U
CIOCOOCTBYIOIIME OBNAJACHUIO OOYYAIOIMIMMKCS OCHOB YHHBEPCAJIbHOTO MAaTEMaTHUYECKOTO
si3pika. CoJiepKaTeNIbHOM U CTPYKTYPHON 0COOGHHOCTBIO Y4eOHOTO Kypca «Anredpay sSBIsSETCS
€ro MHTCTPUPOBAHHBINA XapakKTep.

Conepxanve auHUM «YuWciia W BBIYMCICHHS» CIY>KUT OCHOBOW IS JajbHEWILETO
U3Y4YeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOMIMXCS JIOTHUYECKOTO MBILIUICHUS,
(OpMUPOBAHUIO YMEHHSI TOJIb30BATHCS AITOPUTMAMU, & TAKXKE MPUOOPETEHUIO0 MPAKTHUECKHUX
HABBIKOB, HEOOXOJUMBIX JUISI TIOBCEIHEBHOUM XW3HU. Pa3BUTHE TOHATHS O YHCIE Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBSI3aHO C PAallMOHAIBHBIMU M UPPALMOHAIBHBIMH YUCIAMU,
dbopMupoOBaHHEM MPEACTABICHUN O NEHCTBUTEIHLHOM 4YHCIE. 3aBepILICHHE OCBOCHHUS YMCIOBOMN
JUHUH OTHECEHO K CpeHEMY 001eMy 00pa3oBaHUIo.

Conepkanne JBYX aireOpamdyecKux JHHUN — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUSI W  HEPAaBEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHHUIO Y  OOYYaIOIIUXCS
MaTEeMaTHYECKOTro anmnapara, HEOOXOAMMOTo /i pEelIeHUS 3a7ad MaTeMaTHKH, CMEXKHBIX
MPEeIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTrO 00IIero oOpa3oBaHus
y4eOHBI  MaTepuan TPYNIUPYETCS  BOKPYT  PalMOHAIBHBIX  BBEIpOXKEHWH.  AjreOpa
JEMOHCTPHUPYET 3HAU€HHE MAaTeMaTUKH KakK S3bIKa Ui MMOCTPOCHUSI MaTeMaTUYECKUX MOJENeH,
OTHMCAHUS MPOLIECCOB U SIBICHUN peanbHOro mupa. B 3amaun oOydeHus anreOpe BXOAST Takke
JMaNbHEWIee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YAaCTHOCTH, IS
OCBOCHHUS Kypca HWH(POPMATUKHA, ¥ OBJQJCHUE HABBIKAMH JEAYKTHBHBIX PaCCYXKICHHI.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIOCOOCTBYET PA3BUTHIO BOOOPaKEHHUS, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUECTBY.

Conepxanrnie  (QyHKIMOHAIBHO-TpAQUUECKOH  JIMHUM  HAIEJICHO HAa  IOJIy4YCHHE
0o0yyJaromuMucs 3HaHUM 0 QYHKIUAX KaK BaKHEUIEH MaTEeMaTUYECKON MOJENHU JJi OMUCAHUS
U HCCIIEeIOBaHUsl pa3HOOOpa3HBIX MPOILIECCOB M SIBICHHUM B mpupone u oOuiectBe. M3yuenue
MaTepuaiga CHOCOOCTBYET pAa3BUTHIO y OOYYAIOIIMXCS YMEHHS WCIONb30BaTh pPa3IUYHbIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMAaTUKU — CIIOBECHBIC, CHMBOJWYECKHUE, Tpaduueckue,
BHOCHT BKJIaJ] B (DOPMHPOBAHKE TIPEJCTABICHUIA O PO MATEMATHKU B Pa3BUTUU [HBIIIN3AINAN
U KYJIbTYPBI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kiaccax u3ydaercs Y4eOHBIH Kypc «AnreOpay,
KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3lelibl colepkaHus: «Uucia W BBIYUCICHUS,
«AnrebpandecKkue BRIPOKEHUD, « Y paBHCHUS U HEPABEHCTBaY», « DYHKIHIY.

Ha u3yuenne yuebHOTO Kypca « Anredpay» orBoaurcs 306 gacos: B 7 knacce — 102 gaca (3
yaca B Heaenmo), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 4gaca (3 yaca B
HEJIETTIO).



COJEPKXAHUE OBYYEHUA
7 KJIIACC

Yucia v BbIYUCICHUSA

JpoOu OOBIKHOBEHHBIC M JCCATUYHBIC, MEPEX0Jl OT OJHOW (POPMBI 3amHMCH APOOEH K
npyroi. [IoHsATHE paMOHAIBPHOTO YHMCIIA, 3aIIMCh, CPABHEHHE, YIIOPSIOYUBAHUE PALIMOHAJIBHBIX
yrcen. ApudmMeTndeckrue ASUCTBUS C pallMOHAIBHBIMHU YuciaMu. PenieHue 3agad U3 peanbHOi
IIPAKTUKHU Ha YacTH, Ha ApoOu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJIEM: OIpe/esIeHUE, MpeoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE ONpeAeeHUs, 3aIich 00bIuX Yucen. [IporeHTsl, 3anuch NpPOLEHTOB B BUE APOOH U
IpoOu B BHJE MPOIEHTOB. TpU OCHOBHBIC 3aJlaud HA MPOLCHTHI, PEIICHHE 3a/1a4 M3 PealbHOM
IPAKTUKH.

[IpuMeHeHrEe TPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKHUTEIN HATYPAJIBHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIIE MIpsIMasi U 0OpaTHas NPONOPLHUOHAIBHOCTH.

Anredpanyeckne BbIPaKeHUs

[IepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKECHUs C IEPEMEHHOM. /[omycTuMmble 3Ha4YEHUs
nepeMeHHbIX. IIpencraBneHue 3aBUCHMOCTH  MEXIy BEJIMYMHAMM B BUAE (OPMYJIBL
Borancnenus no gpopmynam. [Ipeo6pazoBaHre OyKBEHHBIX BBIPAXXKEHHUH, TOKJIECTBEHHO PAaBHbIE
BBIpa)KEHUS, TIPAaBUIJIa NIPe0Opa30BaHUs CyMM M IPOM3BEACHUH, MpaBMiia PACKPHITUS CKOOOK U
NPUBEIECHUS TOTOOHBIX ClIaraeMbiX.

CBolicTBa CTEIEHH C HATYPAIbHBIM MTOKA3aTEIEM.

OpnowieHsl 1 MHOrowieHsl. CteneHb MHOrouwieHa. Cllo)KeHHE, BBIUNTAHUE, YMHOKEHHE
MHOrouseHoB. dDopMysbl COKpaAIIEHHOIO YMHOMKEHUS: KBaJpaT CyMMBbl M KBaapaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHUS M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHHUs, MIpaBUia MpeoOpa3oBaHUs ypaBHEHMS, PaBHOCHIBHOCTh
YPaBHEHHUH.

JIuneliHoe ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellieHre JUHEHHbIX ypaBHeHH. CocCTaBlieHHME ypaBHEHMH IO YCJIOBHUIO 3aj1adu. PemieHue
TEKCTOBBIX 3a7]a4 C TIOMOILBIO YPaBHEHUM.

JluHeliHOe ypaBHEHHE C ABYMs MEpeMeHHbIMH U ero rpaduk. Cucrema AByX JIMHEHHBIX
yYpaBHEHHI C JBYMs IE€peMEHHBIMHU. PemieHne cucTeM ypaBHEHHH CIOCOOOM MOICTaHOBKH.
[Ipumepsl perieHns TEKCTOBBIX 3a7jad ¢ IOMOIIbIO CUCTEM YpaBHEHUH.

DOyHKIUH

Koopaunara Toukn Ha npsimod. UucioBele NpOMEXyTKH. PaccrosiHume Mexay IByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[IpssmoyronpHas cuctema koopauHat, ocu Ox u Oy. AOcuucca W OpAMHATa TOYKH Ha
KOOPJMHATHOW IIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHbIX dopmyiaamu. UteHue rpadukon
peanbHbIX 3aBucuMocTed. [lonarue ¢ynxuu. I'padpux Qynkuuu. CpoiicTBa  (pyHKIMIL.
Jluneitnast Qynkuus, e€ rpaduk. ['papux ¢pynkmmu y = [x|. I'paduueckoe perienne nuHEHHBIX
YPaBHEHUH U CUCTEM JIMHEMHBIX YPaBHEHUM.

8 KJIACC

Yucyaa 1 BLIYUCICHUS



KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHasbHOM dYHcie. JlecarnuHbie
npuOIMKEHNsT UppalMoHaIbHbIX yncen. CBoiicTBa apu(pMeTHUECKUX KBaJpaTHBIX KOpHEH U uX
OpUMEHEHHEe K MpeoOpa3oBaHUIO YMCIOBBIX BBIPRKEHUH M BblUMCIEHUsM. [leificTBUTENbHBIE
YHCIIa.

Crenens ¢ 1eabIM II0Ka3aTenaeM U €€ cBoiicTBa. CTaHaapTHas 3alKCh YHUCIA.

Anredpanyeckue BbIPaKeHUs

KBanpaTHbiii TpéxuiieH, pa3aoKeHue KBapaTHOTO TPEXUIEHA Ha MHOKUTEIH.

Anrebpanueckass apoOb. OcHOBHOE CBOHCTBO anreOpamdeckoil apobu. CioxkeHwue,
BBIUUTAHUE, YMHOXKEHUE, JeJeHHEe anredpandeckux ApoOeil. PannoHanbHble BBIpaXKEeHUS M UX
npeoOpa3oBaHMeE.

YpaBHeHus U HepaBeHCTBA

KBagpatHoe ypaBHeHMe, (opMyia KOpHeW KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHMH, CBOJMIIMXCA K JIMHEHHBIM M KBaapaTHbIM. [Ipocteiimme npoOHO-
palyoHaIbHbIE YPaBHEHUS.

I'padmueckas mHTEpHpeTanys ypaBHEHHH € ABYMsI MEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpPaBHEHUN C JIBYMs IIEpEMEHHBIMHU. lIpuMepsl pelieHuss CUCTEM HEIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 alreOpandecKuM CIIOCOOOM.

Uucnosple HepaBeHCTBA M HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOU.
PaBHOCMIIBHOCTE HepaBeHCTB. JIMHElNHbIE HEpaBEHCTBA C OJHOM NepeMeHHOU. CHUCTeMbl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUMT

[onsarue ¢pynkumu. OOIacTh ONMpenerIeHnuss 1 MHOXKECTBO 3HaueHU QyHKIHU. CrocoObI
3a1aHus (OyHKIHHA.

I'padux ¢ynkumu. Urenwe cpoiicTB QyHkumu mo e€ rpaduky. [Ipumepst rpaduxos
(GYHKIHMH, OTpaXXalOLUX pPealbHbIe IPOLECCHI.

@OyHKIUY, ONKMCHIBAIOIINE NPAMYI0 M OOpaTHYIO NMPONOPIHMOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. @yukimn y = x2, y = x3, y = \x, y=|x|. ['paduueckoe peleHne ypaBHEHHI H CHCTEM
YPaBHEHUU.

9 KJIACC

Yucaa 1 BIYMCTIEHUS

PanmonansHbie yucia, UppalioOHAIBHBIC YKCIIa, KOHCUYHBIE U OCCKOHEYHBIC NECITHYHBIC
npobu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBUTENBHBIE YHCIA KaK OECKOHEYHBIE
JNEeCATHUYHbIE  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JEHCTBUTEIBHBIX YHCEN, apU(PMETHUECKUE ICUCTBUS C JCHCTBUTEIHLHBIMHU
YHCJIAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHUPA, AIUTEIBHOCTh TMPOIECCOB B OKPYIXKAIOIIEM
MUpE.

[TpubmmkéHHOE 3HAYEHHWE BEJIWYWHBI, TOYHOCTHb MNpUOMmKeHHs. OKpYTJICHUE YHCEll.
[Ipuknka v OLEHKa pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUs] 1 HEPABEHCTBA

JInneiinoe ypaBHeHue. PemieHne ypaBHeHNH, CBOAAIIMXCS K JIMHEMHBIM.



KBampatHoe ypaBHeHue. PemieHue ypaBHEHMI, CBOIAIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. [lpumepsl perieHuss ypaBHEHHUM TPETbEW M YETBEPTOU CTEIECHEHN
Pa3yIoKEHUEM HA MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHEHHWH.  Pemenne  TEKCTOBBIX  3amad
anreOpanvdecKuM METOIOM.

VYpaBHeHHe C ABYMs NEpeMEHHBIMU U ero rpaguk. PemieHue cucteMm JABYX JIMHEMHBIX
YpPaBHEHUN C JByMs INEpEeMEHHBbIMU. PelieHue cucrem ABYyX ypaBHEHHN, OZHO M3 KOTOPBIX
JWHEHHOe, a Ipyroe — BTOPOH cTemneHu. ['paduueckas WHTEpHpETans CUCTEMBbl YpaBHEHHH C
JBYyMsI IIEPEMEHHBIMH.

Penienne TeKCTOBBIX 3a/1a4 anreOpanyeckum CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne NHMHEMHBIX HEPABEHCTB C OJHOM IepeMeHHOM. PemeHue cucrem JIMHEHMHBIX
HEpaBEHCTB ¢ OJHOW mepemeHHOW. KBaapaTHeie HepaBeHCTBA. ['paduueckass WHTEpIIpETaIUs
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMs IIEPEMEHHBIMH.

DOyHKIUN

KBanparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaGona, KOOpAWHATHI BEPIIHUHBI
napaboJIbl, OCh CHMMETPHUH TTapadoIIblL.

Ipadukn dyskmmit: y = kx, y =kx + b, y =k/x, y=x3, y = Vx, y = |x| , u ux cBoiicTsa.

Yucii0BbIe 0CJIE10BATEIBHOCTH U NPOrPeCcCUH

[ToHsTHE YKMCIIOBOM MOCIENOBATEIBHOCTH. 3aJJaHUE TMOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmynoii u hpopmynoi n-ro dieHa.

Apudmernueckass U reomerpuueckas — nporpeccud.  DPopmyibl  #-TO  4ieHA
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CYMMBI NIEPBHIX # YJICHOB.

N3o0pakenne 4iaeHOB apu(PMETHUECKON M TEOMETPHUUYECKOW IMPOrpeccHid TOYKaMU Ha
KOOPAMHATHOM INIOCKOCTHU. JINHENHBIN 1 AKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE TIPOLIECHTHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBHIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yabTaThl OCBOCHUSA MpOrpamMMbl ydeOHOro Kypca «Anredpay
XapaKTepU3YIOTCS:

1) marprnoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM HMHTEpPEca K MPOLLIOMY M HACTOAIIEMY POCCHUHCKOM MAaTEMAaTHKH,
LIEHHOCTHBIM OTHOLIEHHWEM K JOCTI)KEHHMSIM POCCHUMCKHX MAaT€MATHUKOB W POCCUHCKOU
MaTEeMaTHYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTIKEHUH B APYTUX HayKaX U MPHUKIATHBIX
chepax;

2) rpa:kaIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peaju3alud ero Impas,
NpEJCTaBICHUEM O MaTEeMaTHYEeCKHX OCHOBaX (DYHKIMOHHPOBAHUS PA3NUYHBIX CTPYKTYP,
SIBIICHUH, TPOLEAYP I'pa)XIaHCKOro oO0IIecTBa (Hampumep, BBHIOOPHI, OMPOCH), TOTOBHOCTBIO K
06CY)KIICHI/IIO OTHYCCKUX HpO6J’ICM, CBA3AHHBIX C MNPAKTHYCCKUM IIPHUMCHCHUCM I[OCTI/I)KGHI/Iﬁ
HAyKH, OCO3HAHHEM Ba)KHOCTH MOPAJIbHO-3THUECKUX MPUHIUIIOB B I€ATEIHLHOCTH YUEHOTO;

3) TpyAoBOE BOCTIMTAHME:

YCTAaHOBKOW Ha aKTHUBHOE Y4YacTHE B PEUICHUU MPaKTUYECKHX 3a/Jad MaTeMaTHU4eCKOu
HaIpPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MATEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSIKEHUU BCEH
YKU3HU JJIs1 YCIIENTHON Mpo¢eCcCHOHAIbHON AESITEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUAYaTbHOW TPAeKTOPUH OOpa3oBaHUA U
JKHU3HCHHBIX ITJIAHOB C y‘-IéTOM JIMYHBIX UHTCPCCOB U 06H.[€CTB€HHBIX HOTpCGHOCTef/'I;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M O3CTETHUYECKOMY BOCHIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKIEHUH, YMEHUIO BUJETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAIle B AESITETbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeNOBEKa, MPHUPOABI W O0OIIECTBAa, MOHUMAaHHUEM
MaTEeMaTHYeCKON HayKH Kak c@epbl 4YeJIOBEUECKON MAesITeNbHOCTH, ATaloB €€ pa3BUTUSA U
SHAYUMOCTHU AJId pa3BUTHA HUBUIU3AlIUN, OBJIAACHHUCM SA3BIKOM MATCMATHUKU U MaTeMaTU4ECKOU
Ky.]'[BTypOfI Kak CpC€aACTBOM [IIO3HAHHUA MHpa, OBJIAICHHUEM HpOCTeI\/'IHII/IMI/I HaBBIKaAMH
HCCJIEIOBATENBCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpPOBaHMEe  KYJBLTYPbl  30POBbS M
IMOLMOHAJIBLHOTO 0JIArONOTyYus:

TOTOBHOCTBIO MNPUMCHATL MATCMATUUYCCKHUEC 3HAHUA B MHTCPECAX CBOCro 310pPOBbLA,
BEJICHUS 370pPOBOTO 00pasa >KM3HU (3I0pOBOE MUTAaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATUH U
OTIIbIXa, peryispHas Qu3uyeckas aKTHMBHOCThH), C(HOPMUPOBAHHOCTHIO HAaBBIKA peQIIeKCHH,
MpU3HAHKEM CBOETO IPaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYroro YeJIoBeKa;

7) 3KoI0THYecKOe BOCTIHTAHME:

OpHUeHTAallle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUUM IS pelleHus 3aqad B o0nacTu
COXPAHHOCTH OKpYXalollel cpeapl, MIaHUPOBAHUS IOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCTIEACTBHUIA TSI OKPY>KAIOMIEH cpebl, OCO3HAHUEM TI00ATBHOTO XapaKTepa SKOIOTHYECKHX
poOJIeM U IMyTEeH UX PEIICHHUS;



8) aganTanus K H3MEHAIIMMCS YCI0BHAM COLHATBHON U IPUPOAHOII Cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBHSIX HEOIPEIEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 IPAKTHUECKYIO JESATEIBHOCTb, B TOM YHCJIE YMEHUE YUUTHCS Y APYIHX
Jrofel, MpuoOpeTaTh B COBMECTHOW JEATEILHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OIBITA APYTHX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM ducie (GOpMyIUpOBaTh UIEH,
HOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM YHCIIE paHee HEU3BECTHHIX, OCO3HABATH
neGHUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYalMl0, BOCIPUHHMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMbIE DPELICHUS U
neicTBus, pOpMyIHPOBaTh U OLIEHUBATH PUCKH U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIC YHHBeEPCAJbHbIC YUeOHbIE el CTBUS

ba3zoBble Jioru4eckue AeiicTBUA:

e BBUIBJIATH M XapaKTEpU30BaTh CYLIECTBEHHbIE NMPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB,
MOHSATHH, OTHOLICHUNA MEXIY MOHATHAMHU, (POPMYJIMPOBATH OMpEAETCHUS MOHSATHIA,
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCU(HUKAINN, OCHOBAHHS 11 0000IICHUS
U CpaBHEHHUs, KPUTEPUU IIPOBOAMMOIO aHAIN3A;

e BOCIPUHHUMATH, (pOpMyIMpOBaTH U NPe0oOPa30BHIBATH CYXKACHUS: YTBEPIUTEIHHBIC U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U O0INE, YCIOBHBIE;

®  BBIIBIIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JTAaHHBIX, HAOMIONEHUSX W YTBEPKICHUAX, IpelylaraTb KPUTEPUU sl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

e JenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JETYKTHBHBIX M WHIYyKTHUBHBIX
YMO3AKJIFOYEHUH, YMO3AKIOYEHUH 110 aHAJIOTHH;

e pa3dupaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEpXKIEHUH (HpsMble U OT
IPOTHUBHOTO), NPOBOJIUTH  CAaMOCTOATENBHO  HECIOXKHBIE  JJOKa3aTelbCTBa
MaTeMaTHYeCKuX (PAKTOB, BBICTPAaWBaTh AapryMEHTALMIO, TPUBOIUTH TNPUMEPHI U
KOHTpIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

e BEIOMpaTh CcHOCO0 pemieHus y4eOHOW 3amauM (CpaBHHUBATh HECKOJIIBKO BapHaHTOB
peleHus, BBIOUpaTh Hanbosee NOAXOAAIIMI ¢ YYETOM CaMOCTOSITEIbHO BbIJEIECHHBIX
KpUTEPUEB).

Ba3oBble nccienoBare/bcKkne 1eHCTBUA:

® [UCHOJB30BAaTh  BONPOCHl KAk  HCCIEOBATEIIbCKUNA  MHCTPYMEHT  IO3HAHMA,
(dbopMyupoBaTh BOIIPOCHI, bukcupyromue MIPOTUBOpEUHE, npobsemy,
CaMOCTOSITEJIBHO yCTaHaBIMBaTh MCKOMOE U JlaHHOe, (opMUpOBaTH THUIOTE3Y,
apryMEeHTHPOBaTh CBOIO MO3ULIMIO, MHEHHUE;

® [IPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIA SKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEJOBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXIy COOO;

e camoCTOATeNbHO (opMynupoBaTb 00O0OIIEHHMS M BBIBOJABI IO  pe3yJibTaTaMm
MPOBEAEHHOTO HAOIIOCHNS, UCCIIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTh MOJTYYEHHBIX
PE3yJIbTaTOB, BHIBOJOB U 00OOIICHHIA;



MMPOTrHO3UPOBATH BO3BMOXKHOC PAa3BUTUC MPOLECCCA, 4 TAKIKC BbIIBUTATH IMPCAIIOJIOKCHUA
0 €ro pa3sBUTHUH B HOBLIX YCJIOBHAX.

Paborta ¢ unopmanmeii:

BBISBJISTh HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAINH, JaHHBIX, HEOOXOIUMBIX
JUTS pEIICHUS 3a/1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIUIO
pa3IMYHbIX BUJOB U (HOPM MpeICTaBICHHUS;

BbIOMpaTh GOpMy Ipe/ICTaBICHHUS HHPOPMAIMK U WUTIOCTPUPOBATDH peIlaeMble 3aaun
CXeMaMH, AuarpaMMaMH, HHOU rpadukoi U MX KOMOMHALIUSIMU;

OLICHUBATh HAJEKHOCTh MHGOPMAIIMU IO KPUTEPUSIM, MPEATI0KEHHBIM YUUTEIEM WIN
c(OpMYIHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMmyHHKkaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1efiCTBHUS:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUAMHU M LIEISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBHIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
NHCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS 110 X0y PEIIeHHUs 3a1a4H, KOMMEHTHPOBATh
NOJTYYEHHBIH Pe3yJIbTaT;

B X07I¢ 00CYXICHUS 3aaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI, TPOOJIEMBI,
pemraeMoll  3a1add, BBICKAa3bIBaTh HJCH, HAICJICHHbIE Ha TIOMCK pPELICHUS,
COIOCTaBJISITh CBOM CYXICHHA C CYXICHHSAMH JpPYyTUX YYaCTHUKOB JHAjora,
0o0OHapy’KMBaTh PA3IMUME U CXOACTBO MO3HINH, B KOPPEKTHOH (hopme HOopMyIHpOBATH
Pa3HOTIIACHSI, CBOM BO3PAKCHUS;

NPEICTaBIATh PE3YJIbTAThl PEIICHUs 3aa4M, SKCIIEPUMEHTA, UCCIeIOBAHNSA, IPOCKTA,
CaMOCTOSTENIFHO BBIOMpPATh ()OPMAT BBICTYIICHUS C YYETOM 3a7ad NPE3CHTALUH W
0COOCHHOCTEH ayJUTOPHH;

NOHMMAaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBHUIYaJbHOW pabOTHI
IPY PELICHNU Y4eOHBIX MaTeMaTUYECKHX 3a/1a4;

NPUHUMATh 11EJTb COBMECTHOH EATEIBHOCTH, TUNIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paloThl, pacmpedensT BUABI padoT, IOroBapuBaThcs, OOCYXIOaTh IpoLecC U
pe3yabpTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJCH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (00CyXIeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI W JPYTHE), BBITOIHATH CBOIO 4acTh pabdOTHI U KOOPIMHHPOBATH
CBOM JICHCTBUS C APYTMMH WICHAMH KOMaH[bI, OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B
00Ul MPOITYKT MO KPUTEPHUAM, CPOPMYITHMPOBAHHBIM yUYaCTHUKAMU B3aUMO/ICHCTBUSL.

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eCTBUS
Camoopranmu3anusi:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadd (WIM €ro 4YacTb),
BHIOMpPATh CMOCOO pemieHus ¢ y4E€TOM MMEIOUIMXCS PECYypCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BAPHUAHTHl PEIICHUN C YYETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIA HHTE/IEKT:

BIQ/IETh CIIOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJIS MpOLiecca U pe3yabTaTa pelIeHUs
MaTeMaTHUYECCKOM 3a1adu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IPHU PEIICHUU 3aa4d, BHOCUTH
KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEW;



® OILICHUBATh COOTBETCTBHUE PE3yJIbTaTa AEITEIbHOCTU MOCTABICHHON IEIH U YCIOBUSAM,
OOBSCHATh TPHUYUHBI JOCTH)KCHUS WU HEAOCTH)KCHHS IIeJIM, HAXOAWTh OIIHOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATbBI

K konmy oOyuenus B 7 kJjacce OOyYarOUIMICS TMOMYYUT CIEAYIOIIHE TPEIMETHBIC
pEe3yJbTaThI:

Yucsia v BbIYHMCICHUSA

BrImonHATh, coueTas YCTHbIE M NHCbMEHHBIC MPHUEMBI, apU(pMeTHUYecKue NCHCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs 4YMCIOBBIX BBIPAKEHHH, MPUMEHSATh Pa3HOOOpa3Hble CHOCOOBI U
npuéMbl  BBIYUCIICHHUS 3HAYEHMH JPOOHBIX BBIPAKEHHMH, COJEpKALIMX OOBIKHOBEHHbIE U
JeCATUYHbIE TPOOH.

[lepexoautb OT ogHON (HOPMBI 3amKCH YUCEN K Ipyroi (IMpeoOpa3oBBIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JIECATHUYHYIO ApO0OB).

CpaBHUBATh U YIIOPSAI0UMBATH PALIMOHAIBHBIE YHCIIA.

OKpyrasTh yncnia.

BBINOMHATS NPUKUAKY M OLICHKY pe3ysbTaTa BBIYMCICHUH, OLICHKY 3HAYECHUN YUCIIOBBIX
BBIPAXCHUI. BBINTOIHATE AEUCTBUS CO CTENIEHSMHU C HATYPAJIBHBIMU [TOKA3aTEISIMHU.

[IpumeHATs NpU3HAKK JENUMOCTH, Pa3I0KEHNUE HA MHOXKUTEIN HAaTypaIbHBIX YHCEL.

Pemath mpakTHMKO-OPUEHTUPOBAHHBIE 3aJauyM, CBSI3aHHBIE C OTHOIICHHWEM BEJIMYMH,
IIPONOPLUOHAIILHOCTBIO BEIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTAThl PEUICHUS 3a1a4
C Y4€TOM OrpaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUSs

Hcnonp3oBathk anredpandecKyro TEPMHHOJIOTHUIO U CUMBOJIUKY, IPUMEHSATH €€ B IpoIecce
OCBOCHHS yUeOHOTO MaTepHaia.

HaxoauTe 3HaueHnst OyKBEHHBIX BBIPA)KEHUH MTPH 3aJaHHBIX 3HAYEHUSIX NEPEMEHHBIX.

Brimonsate npeoOpa3oBaHus 1EJI0r0 BBIPaKEHUS] B MHOTOWICH NMPUBEIACHUEM IOJI00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHATP YMHOKEHHE OJHOYICHA HAa MHOIOYICH M MHOTOYIEHa HAa MHOTOYJICH,
OpUMEHATH (HOPMYJIBI KBagpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh pa3IoKEHUE MHOTOWIEHOB HA MHOXKUTEIM C IOMOLIbIO BBIHECEHHUS 32
CKOOKHM OOIIer0o MHOMKHUTENS, TPYNIIHPOBKH CIIAaraeMbIX, MPUMEHEHHS (POPMYII COKpaAIIEHHOTO
YMHOKEHUS.

[IpumensaTs mnpeoOpa3oBaHMsl MHOTOWIEHOB Ui pPELICHHMS pa3iMyHbIX 33734 M3
MaTEMaTHKH, CMEXHBIX MPEIMETOB, U3 PEAILHOM MPAKTUKH.

Hcnonp30BaTh CBOKWCTBA CTENEHEH C HATYPaJbHBIMHU IMOKA3aTEISIMU JUISl TPEOOpa30BaHUS
BBIPAYKECHHUI.

YpaBHeHus U HepaBeHCTBA

Pewrats nmHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOW, NPUMEHsS IpaBUia Iepexona OT
UCXOAHOIO YpaBHEHHUS K pPaBHOCWIbHOMY eMy. [IpoBepsATbh, SBISETCS M YUCIO KOPHEM
YPaBHEHHS.

[TpuMmensTH rpaduueckre METOIbI TP PELLICHUH JTMHEHHBIX YPAaBHEHUH U UX CUCTEM.



[TonGupats mpuMepsl Map YUCEI, SBISIOLIMXCS PEIIEHUEM JJMHEHHOTO YPaBHEHUS C AByMS
IIEPEMEHHBIMH.

Crpoutb B KOOpPAMHATHOM TIIJIOCKOCTH TpaduK JIMHEHHOTO YypaBHEHHS C JAByMS
NEPEMEHHBIMHU, MOJIb3YACh IpaUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemate cucreMbl ByX JIMHEHHBIX YPaBHEHUH C JByMs INEPEMECHHBIMH, B TOM 4YHCIIE
rpaduyuecku.

CocTaBiATh M pemarh JMHEMHOE YpPAaBHEHUE WIM CUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBMIO 3a/1a4d, WHTEPHPETHPOBATH B COOTBETCTBMM C KOHTEKCTOM 33J1ayd IOJIyYEHHBIN
pe3ynbTar.

DOyHKIUH

N300paxkaTh Ha KOOPAMHATHOM TMPSIMOW TOYKH, COOTBETCTBYIOLIHE 3a/laHHBIM
KOOpJAMHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIbI, 3allUCHIBATh YHCIOBBIE TMPOMEKYTKH Ha
anreOpanvdeckoM si3bIKE.

OrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM MO 3aJaHHBIM KOOpPAMHATaM, CTPOUTH
rpaduku TuHeHHbIX GyHKUUA. CTpouts rpaduk GyHKIUN y = [X|.

OnwuceBaTh C TMOMOIIBI0 (YHKIHHA WM3BECTHBIE 3aBUCHMOCTH MEXIY BEIWYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSIHHE, LI€HA, KOJIMYECTBO, CTOMMOCTH, IPOU3BOAUTENBHOCTD, BPEMH,
00BEM paboTHI.

HaxoauTe 3HaueHne QpyHKIMM 10 3HAYCHHUIO €€ apryMeHTa.

[Tonnmars rpaduyueckuii criocod MpencTaBiICHHUS W aHAM3a WH()OPMAILIUU, W3BJICKATh H
MHTEPIPETUPOBATH MHPOPMALIUIO U3 IPA(QUKOB peanbHbIX IPOLIECCOB U 3aBUCUMOCTEM.

K koHiy oOyuenus B 8 kjacce oOydaromuiics MNOJYYHUT CJEIyIOIUE MpeaAMETHbIE
pe3yJIbTaThl:

Yucia v BbIYUCICHUSA

Hcnonp30BaTh HadaJbHBIE NPEICTABICHUS O MHOYKECTBE JIEHCTBHUTEIBHBIX YHMCEN IS
CpPaBHEHMsI, OKDYTJEHUS M BBIUUCIECHUH, N300pa)kaTh ACHCTBUTEIbHBIE YHUC]IA TOYKAMU Ha
KOOPAUHATHOU IPSMOA.

[IpumeHsTh TOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTh KBaJpaTHBIC
KOPHH, UCTIOJIB3YsI TPH HEOOXOAUMOCTH KAJIBKYJISATOP, BHITIOJIHITH TPeoOpa30oBaHus BRIPAKEHHH,
COJIeprKalIuX KBaJpaTHbIE KOPHU, HCIIONb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJBIIMX W MajbIX YHMCENT C MOMOULIbIO JECSITUYHBIX ApoOe u
crene”eit uucina 10.

AureOpanyecKue BbIpasKeHUs1

[IpuMeHATh NOHATHE CTENEHUM C LENbIM II0Ka3aTeleM, BBIIOJIHATH HPeoOpa3oBaHUs
BBIPAXCHUI, COAEPIKAILUX CTEIEHU C LIETIbIM [T0OKA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE NMPEOOPa3OBaHMsI PALMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
IpaBWI AEUCTBUI HaJl MHOTOWIEHAMHU U aJlreOpandecKuMHU IpOo0siMU.

PacknaapiBaTh KBaZpaTHBIN TPEXUICH HA MHOKHATEH.

[IpumensaTs mnpeoOpa3oBaHMs BBIPAKEHUM I  pELICHUs pa3lW4HbIX 3a7ad M3
MaTEMaTHKH, CMEXKHBIX MPEMETOB, U3 PEAILHOM MPAKTUKH.

YpaBHeHHsS M HEPABEHCTBA

Pemare nuHeElHbIE, KBaApaTHBIE YPABHEHUS U PALIMOHAIBHBIC YPABHEHMS, CBOASIINECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMs IEPEMEHHBIMH.

[IpoBOoaUTH NMPOCTEMNIINE UCCIENOBAHUS YPABHEHUM U CUCTEM yPAaBHEHUM, B TOM YHUCIIE C
NpUMEHEHHEM TpadUUecKuX TIpeACTaBIeHUI (yCTaHaBIMBATh, WMEET I YpaBHCHHWE WA
cucTeMa YpaBHEHUI pelleHus, €ClIi UMEET, TO CKOJIBKO, U ITpoyee).



[TepexoauTh OT CIOBECHOW (GOPMYIHPOBKH 3ajauyr K €€ anreOpandeckod MOJeNnu C
MOMOIIBI0 COCTABIICHUS YpaBHEHHs] WJIM CHCTEMbl YpaBHEHUH, WHTEPIPETHPOBAThH B
COOTBETCTBUU C KOHTEKCTOM 33/1aUy MOJIYUYEHHBIN PE3yJIbTaT.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB /JISl CPAaBHEHUS, OLEHKHU, pElIaTh JIUHEHHbIE
HEPAaBEHCTBA C OJIHOM NEPEeMEHHON U HX CHUCTEMbl, JaBaTh IpaUUecKyl0 WIUTIOCTPAIUIO
MHO>KECTBa PEIlICHUI HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUA

[lonumars ¥  ucHonb30BaTh  (PYHKUMOHAJIbHbIE TOHATHA M SI3bIK  (TEPMUHBI,
CUMBOJIMYECKHE O003HAYEHHMsI), ONpEAeNATh 3HAaYeHHEe (QYHKIUH MO 3HAYEHUIO apryMeHTa,
OTIpeIeNIATh CBOMCTBA PyHKIMHU 1O €€ rpaduKy.

Crpouts rpaduku 3eMeHTapHbIX (YHKIUN BUA:

y=k/x, y=x2,y =x3,y = [x|, y = VX, ONHCBIBATH CBOICTBA YHCIOBOI (YHKIHH IO €&
rpagukxy.

K koHmy oOyuenus B 9 kJacce OOyYarOUIMICS TMOMYYUT CICAYIOIIME TPEIMETHBIC
pe3yNbTaThI:

Yucia v BbIYMCICHUSA

CpaBHMBATh M yHOPSII0UYMBATh pallHOHAIBHBIC M HPPAL[IOHAIBHBIC YHCIIA.

Bremonaate apudmMerndeckne ASWCTBUS C PAallMOHAIBHBIMUA YHCIAMH, COUYETas YCTHBHIC U
MUChbMEHHbIE TPUEMBI, BHITIOJIHATH BBIUMUCICHHSI C HPPALMOHATBHBIMU YUCIIAMHU.

HaxoauTh 3HaueHUs CTENEHEH ¢ IENbIMHU MMOKa3aTeNsIMU M KOPHEH, BHIYUCISATh 3HAUCHHUS
YHCJIOBBIX BBIPAKECHUN.

OKpyriasTh AEUCTBUTEIbHBIE YHUCIIA, BBIIOJIHATH NPUKUAKY pe3yibTaTa BBIYUCICHUH,
OLICHKY YHCJIOBBIX BBIPAKCHUH.

YpaBHeHus U HepaBeHCTBA

Pemate nuHelHBIE ¥ KBaJpaTHBIC YpPAaBHEHMs, YPAaBHEHUS, CBOIIIIMECS K HHM,
npocTeiire ApoOHO-palMOHATIbHbIE YPAaBHEHNS.

Pemarb cuctembl IByX JMHEWHBIX YpaBHEHHM C JBYyMS MEPEMEHHBIMU U CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJHO ypaBHEHUE HE SIBISETCS JTUHEHHBIM.

Pemate TekcToBBIE 3ajauM  anreOpaMyecKUM CHocoOOM C TOMOUIbIO COCTaBJICHHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBOIUTH MpOCTENIINE UCCIIENOBAaHUS YPABHEHUH U CUCTEM YPAaBHEHUM, B TOM YHUCJE C
NpPUMEHEHHEM TrpaHuuecKux IMpeacTaBiIeHUi (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate nuHeliHBIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, W300pa)kaThb pELICHHE
HEPaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTUCHIBATH PEILIEHUE C IIOMOIIBI0 CHMBOJIOB.

Pemath cucTeMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIIHE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMbl HEPAaBEHCTB HA YMCIOBOW MPSMOI,
3aMMChIBaTh PEUICHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 3a7a4.

DOyHKIUH

Pacno3naBath pyHKIMHU M3y4YeHHBIX BUI0B. [I0Ka3pIBaTh CXeMaTHYECKH PACIIOIOKEHUE Ha

KOOPJMHATHOH TUIOCKOCTH IpadpukoB QyHKIWMA BUAa: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3,y=1x y = |x|, B 3aBHCHMOCTH OT 3HauyeHMH KO>(PHIUHCHTOB, OMUCHIBATE CBONCTBA

byHKIHA.



Ctpoutb U u300pa’kaTh CXeMaTHUECKH TIpadUKH KBaJApaTUUHbIX (YHKIUH, OMUCHIBATH
CBOICTBa KBaJApaTUUHBIX (PYHKIMIA 1O UX TpaduKaM.

Pacno3naBate  KBajpaTW4yHyl0 (QYHKUMIO 10  (opMmylie, MNPUBOAUTH TNPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON )KU3HU, (PU3UKU, TEOMETPUH.

YucsioBble NOCJA€10BATEIbHOCTH U MPOTPeCcCUm

PacnioznaBate apupMeTHUECKYyI0 M T€OMETPUYECKYIO MIPOTPECCUH MPH Pas3HBIX crocobax
3aaHus.

BBINONMHATE BBIYUCIEHHSI C HCIOJIB30BaHUEM (OPMYJT N-TO WieHa apu(PMETHYEeCKOH u
reOMETPUUYECKON POrpecCHii, CyMMBbI IEPBBIX N YJIEHOB.

N300paxaTh 4IeHbI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPJMHATHOMN TIIOCKOCTH.

Pemrats 3aJa4H, CBA3aHHBIC C YHMCJIIOBBIMHU ITIOCICAOBATCIIPHOCTAMH, B TOM YHUCJIC 3aJa4Hu
U3 peasTbHOM JKU3HHU (C MCIIOJIb30BAHUEM KAITbKYIISITOPA, TA(POBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KoanuyectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3jie/ioB U TeM (undpossbie)
Ne n/m Konrpoabnsie IlpakTHueckue
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
) Yyucia v BeruncieHna. ParimonansHble 75 ) bu6nmoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
2
2 AnreOpanyecKre BhIPAKCHHUS 27 htps-//m.edsoo.ru/7f415590
bubnuoreka [JOK
2 2
3 YPaBHCHHA 1 HCPABCHCTBA 0 https://m.edsoo.ru/7f415H90
bubnuoreka [JOK
. 24 2
4 Koopmunatet u rpadukcn. Gynkim https://m.edsoo.ru/7f415bH90
bubmuoreka [JOK
I1 1
> OBTOpeHHE 1 0000MmeHUe 6 https://m.edsoo.ru/7f415H90
OBIIEE KOJIMYECTBO HACOB I10 102 9 0

I[TPO'PAMME




8 KJIACC

Konn4yectBo yacos DJICKTPOHHBIE
HanmeHnoBaHmue pa3jiesioB U TeM (undpossbie)
Ne ni/m Konrpoabnbsie IIpakTHyeckue
NMpoOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcsl
1 Uucna u Beruucnenus. KBaapatabie KOpHU 15 buomiorexa OK
' P P https://m.edsoo.ru/7f417af8
5 Ywucia u BeraucieHus. CTeneHs ¢ eIbIM 7 bubnuoreka [JOK
MoKa3aTeyeM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAXKECHHUS. 5 1 bubmumoreka [IOK
KBanpatHblit TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKECHHUS. 15 1 bu6mmoreka [IOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. KBajpaTHbie bubnmoreka [JOK
5 15 1
YpaBHCHHS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 bubnmoreka [JOK
YpaBHCHHIA https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 12 1 htPtIsz,I:I;I/(r)l;r.GeIZlasi.ru 7841 7af8
bubmuorexa [JOK
o .
8 YHKUH. OCHOBHBIC NOHATHA > https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
YHIUH. THCIOBEIC Py HKIHH https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 I1 6006 6 2
OBTOPEHHE H 0LEDIERHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOT'PAMME




9 KJIACC

KoanuyectBo 4yacos DJIEKTPOHHBIE
HanmMeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne ni/m Konrpoabnbie IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThbI
pecypcsl
1 Yuncna u BeIYMCICHUS. J|eCTBUTEIbHEIE 9 bubmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHMs U HEPABEHCTBA. Y PABHCHUSA C 14 1 bubmuoreka [IOK
OJTHOW TIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CUCTEMBI 14 1 bubnmoreka [JOK
yYpaBHEHHIA https://m.edsoo.ru/7f419d08
bu6nuoreka [JOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.rw/7f419d08
bubnuoreka [JOK
> Dymrim 16 ! https://m.edsoo.ru/7f419d08
6 YucoBbIe IOCIEN0BATEILHOCTHU 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
. [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 13 | bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB IIO ITPO'PAMME 102 6 0







MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOU

7 KJIACC

Kon
NMpoBepPsAEeMOro
pe3yJbTarta

1

1.1

1.2

1.3

1.4
1.5

1.6

1.7

1.8

2.1

2.2

23

24

OBPA3OBATEJIbHON ITPOTPAMMABI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

Yucna u BBIYMCICHUS

BbimonHATe, coueTas yCTHbIE M NHUCbMEHHBIE TNPUEMBI, apudmMeTHueckue
JEUCTBUS C pallMOHATIBHBIMH YU CIAMU

HaxonuTh 3Ha4YeHHs YHUCIIOBBIX BBIPAKEHUM, NPUMEHATh pa3zHOOOpa3HbIe
crocoObl W OpUEMBl  BBIUMCIEHMS 3HAUEHUH JIPOOHBIX  BBIPAXKEHMIA,
coJiepKalX OOBIKHOBEHHbIE U AECATUYHBIE APOOU

IlepexonuTh OT OIHOM (OpPMBI 3amUCH YHMCEN K ApYyroi (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO JPOOH)

CpaBHMBATh M yHOPSIOYMBATh PallMOHAIbHBIC YHCIIA

OxpyrisTh uncna

BbINONMHATE NPUKHUIKY M OLIEHKY pe3yJibTaTa BBIYUCIICHUM, OLEHKY 3HAYeHHM
YHCIIOBBIX BbIpaXK€HUI. BBINOIHATE AEUCTBUS CO CTENEHSAMH C HATypaJbHBIMU
MOKa3aTeIsIMU

[TpuMeHATh MPU3HAKK JETUMOCTH, Pa3JI0KEHHE HAa MHOMKUTEIU HATypaJlbHBIX
qucel

Pemarh nNpaKTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBA3aHHBIE C OTHOLIEHHEM
BEJIMYMH, MPONOPLUOHATBHOCTBIO BEIMYHMH, MPOLIEHTAMM, HUHTEPIPETHPOBAThH
pe3yNbTaThl pelIeHns 3a/1a4 ¢ y4ETOM OTpaHUUYEHUI, CBSI3aHHBIX CO CBOMCTBAMU

paccMaTpuBaeMbIX OOBEKTOB
Anrebpanyueckue BbIPAKCHHS

Hcnonb3oBath anredpanyeckyio TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B

MIPOILIECCE OCBOCHUS YU4eOHOTO MaTepraia

HaXOI[I/ITB 3Ha4YCHUA 6YKB€HHBIX BI)Ipa)KeHI/Iﬁ Ipru 3aJaHHBIX 3HAUYCHUAX

MEPEMECHHBIX

BremonaaTs HpGOGpaBOBaHI/IH IEJIOI0 BBIPAKCHUA B MHOTOWICH HNPUBCACHUCM

MOAOOHBIX CIIaraeMbIX, PACKPBHITHEM CKOOOK

BreimonHaTh YMHOKCHHUEC OOHOWICHA HAa MHOIOWICH W MHOI'OYWICHA Ha



2.5

2.6

2.7

3.1

3.2

33

3.4

3.5

3.6

4.1

4.2
4.3

4.4

4.5

MHOTOYJICH, TPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI U KBaIpaTa pasHOCTH
OcymecTBiATh Pa3jloKEHHE MHOTOYJIECHOB HAa MHOMXHUTEIUM C ITOMOIIBIO
BBIHECEHHUS] 3a CKOOKHM OOIINEro MHOXHUTENs, TPYNIUPOBKU CJaraeMbix,
MpUMEHEHUs (HOPMYIT COKPAILIEHHOTO YMHOKEHUS

[TpumensTh IpeoOpa30BaHKsi MHOTOWICHOB JIJISl PEUICHHs Pa3IHUYHbIX 33a[a4 U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEaIbHOMN MPAKTUKU

Hcnonb30Barh CBOMCTBA CTENEHEW C HATypaIbHBIMU TOKA3aTEIAMM IS
peoOpa3oBaHUs BEIPAKEHUI

VYpaBHEHUS 1 HEPABEHCTBA

Pemate nuHeiiHblE ypaBHEHUSI C OJHOM IEPEMEHHOM, MPUMEHSS IpaBHIIa
nepexosia OT MCXOJHOTO YpaBHEHUS K paBHOCWIbHOMY emy. IIpoBepsTs,
SIBJISIETCS JIM YUCIIO KOPHEM YPAaBHEHUS

[TpumensaTh rpaduueckue METOIbl NPU PEIICHUHN JHUHEWHBIX YpaBHEHHHM U HX

CHUCTEM

[TonGupath mnpuMepsl Map YHUCEN, SBISIOMIUXCS PpELICHUEM JIMHEHHOro

YPaBHCHUA C ABYyMs ICPEMCHHBIMU

CTpouTh B KOOPIAUHATHOM MJIOCKOCTU IpaduK JUHEWHOTO YPaBHEHUS C JBYMS
MEPEMEHHBIMH;  TIOJIB3YSCh TPaQUKOM, TPUBOAUTH TPUMEPHI  pEIICHUS
ypaBHEHUS

Pemate cuctembl OBYX JMHEWHBIX YpaBHEHHMH C JABYMS I€PEMEHHBIMHU, B TOM
yucie rpaduuecKu

CocTaBisTh W pemath JIMHEHHOE YypaBHEHUE WIM CHUCTEMY JIMHEHHBIX
YpaBHEHHH 110 YCIOBHIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4¥l MOTy4YCHHBIN pe3ybTar

Koopaunate! u rpaduku. OyHKIANA

N3o0pakaTh Ha KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpJAWHATaM, Jy4H, OTPE3KH, HHTEPBaJbl, 3aIIUCHIBATh YHUCIOBBIE IPOMEKYTKH
Ha ajareOpanvdecKoM sI3bIKe

OTMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOUKH I10 3alaHHBIM KOOPIUHATAM
Crpouts rpaduku TuHeHHbIX GyHKUUNA. CTpouTh rpaduk GyHKIUN y = [X|
OnuceiBaTh C MOMOUIbIO (QYHKIMI HW3BECTHbIE 3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMU: CKOpPOCTh, BPEMS, PacCTOSIHUE, IIEHY, KOJIUYECTBO, CTOUMOCTD,

MIPOU3BOAUTEIHHOCTD, BpeMs, 00bEM pabOThI

HaxonuTh 3HaueHne QyHKIMH 110 3HAYECHHUIO €€ apryMeHTa



4.6

8 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

2.1

2.2

23

24

3.1

3.2

3.3

[Tornmare TpaduUecKuii Crocod TPEACTABICHUS W aHAIM3a WHQPOpPMAIUH,
U3BJIEKATb W HWHTEPIPETHPOBATH HHPOpPMAIMI0 U3 TIpadUKOB peaNbHbIX

MPOLECCOB U 3aBUCUMOCTEMN

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUS OCHOBHOM
06p33OBaTeJ'II>HOI71 nmporpaMmmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

Yucna v BRIYUCICHUS

Hcmonp30BaTh HadaldbHBIC MNpEaACTaBJICHHUA O MHOKCCTBEC I[CflCTBI/ITGJ'II:HBIX
YHUCCII JUIA CpaBHCHUN, OKpYTJICHHUA u BBIHHCHCHHﬁ, I/I306pa)KaTB

JICHCTBUTEIIBHBIE YHCIIa TOYKAMHU HAa KOOPJANHATHOMN IPSIMOU

[IpumensiTb TOHATHE apU(PMETHUYECKOrO0 KBAaJPAaTHOTO KOPHS, HAaXOAUTh
KBaJpaTHbIC KOPHHU, UCTIOIB3YsI TIPU HEOOXOAUMOCTH KaJbKYJISATOP, BHITOIHATD
npeoOpa3oBaHus BBIPAKECHUN, COAEpXKAIMX KBaJpaTHbIe KOPHHU, HCIOJIb3YS

CBOMCTBA KOpHEH

Hcnonp30Bath 3amucy OOJBIINX W MajbIX YHCENl C IIOMOIIBIO AOECATUYHBIX

npobeit u cteneneit yucna 10
AnreGpanyeckre BbIpaXeHHs

HpI/IMeHﬂTB IIOHATHE  CTCIICHU C ILIOCIbIM  IIOKa3aTcJIEM, BBITIOJIHATH

peoOpa3oBaHus BEIPAKEHUH, COIEPIKAIINX CTEIIEHU C LIEJIbIM MTOKa3aTeIeM

BBINONMHATE TOXKIECTBEHHBIE MPEOOPa30BaHUs PALMOHAIBHBIX BBIPAXXEHUI Ha

OCHOBE MIPaBUJI ACHCTBHIA HAJ] MHOTOWICHAMH U alreOpandyecKuMH Ipo0siMu
PacknanpiBath KBaApaTHBIN TPEXUIIEH HA MHOKUTEIN

[TpumensTh mpeoOpa3oBaHUs BBIPAXKEHHUM Ui PELIeHUS pa3IUYHbIX 3a]a4 U3
MaTeMAaTHUKHU, CMEXHBIX IPEIMETOB, U3 PEaTbHON MPAKTUKU

VYpaBHEHMS U HEPABEHCTBA

Pemate nuHeWHbIE, KBagpaTHbIE YPAaBHEHMsS W palMOHAJIbHbBIE YpaBHEHMS,
CBOJISIIIIUECS] K HUM, CUCTEMBI ABYX YPaBHEHUH C ABYMS IEPEMEHHBIMU
[IpoBoauTH TpOCTEHINIME MCCIECIOBAHUS YPAaBHEHUM W CUCTEM ypaBHEHHUH, B
TOM 4YHCIIE C TpPUMEHEHHEM TrpaduuecKkux MpeacTaBIeHuil (ycTaHABINBATh,
UMeeT JM ypaBHEHHWE WM CHUCTEMa YpaBHEHWMH pELEHUs, €CIM UMEET, TO

CKOJIBKO, U Hpoqee)

[lepexonuTh OT cilOBECHON (OPMYIHPOBKU 3alauu K e€ anredpandeckont



3.4

4.1

4.2

9 KJIACC

Kon nposepsiemoro
pe3yJabTara

1
1.1

1.2

1.3

1.4

2.1

2.2

MOJEIM C TMOMOLIBIO COCTABJICHUS YPaBHEHUS WM CHCTEMBI YpaBHEHHIA,
WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadyMl IOJyYECHHBII
pe3yJibTat

[IpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OILICHKH, PEIIaTh
JIMHEMHBIE HEPAaBEHCTBA C OJHOM MEPEMEHHOW M KX CHUCTEMBI, J1aBaTh
rpaguYecKyr0 WJUTIOCTPAIIMI0O MHOXKECTBA PEIICHWA HEPaBEHCTBA, CHUCTEMBI
HEPAaBEHCTB

OyHKINU

[TorumMaTe ¥ WCMOIB30BaTh (YHKIIMOHAIBHBIE TOHATHUS W SI3bIK (TEPMUHBI,
CUMBOJINYECKHE 0003HAYCHMSI), OMPECNIATh 3HaUeHNEe (QYHKIIUU TI0 3HAUYCHUIO

apryMeHTa, ONpeeNsITh CBOMCTBA (DYHKIMH 10 €€ rpaduKy

Ctpoutb rpaduKu 3JeMEeHTapHBIX PYHKUIUH BUIA:

y = k/x, y=kix , y =x* y = x*, y = |X|, onuChIBaTh CBOWCTBA YHCIOBON (QYHKIIUU TIO
e€ rpaduxy

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

Ywncna v BRIYUCICHUS
CpaBHI/IBaTL U yrnopssaAouuBaTh pallMOHAJIbHBIC U UPPAUOHAJIbHBIC YU CJIa

BreimonaaTe apI/I(1)MeTI/I‘I€CKI/IC ﬂeﬁCTBHH C pallMOHAJIbHBIMHA YHUCJIAaMH, COUYCTaA
YCTHBIC u IIMCHbMCHHBIC HpI/IéMBI, BBIINIOJIHATH BBIYUCIICHUA C

HppaluOHAJIIbLHBIMU YU CJIaMU

Haxozu/m, 3HAYCHMS CTEIICHEH C IEIBIMHU MOKa3aTeIIMI 1 KOpHeﬁ, BBIYHCIIATH

3Ha4YCHUA YHUCIOBBIX BBIpa)I(eHI/Iﬁ

OprTJ'ISITL JEUCTBUTEIILHBIC qucia, BbBIINOJHATL MPUKHUIAKY PpEe3yjibTaTa

BBIYHMCIICHUM, OLIEHKY YUCIIOBBIX BBIPAKEHUN
YpaBHEHHUs U HEPABEHCTBA

Pematp nMHelHbBIE U KBaApaTHbIE YPABHEHUS], YPABHEHHUS], CBOSIINECS K HUM,
MpocTere APOOHO-PATMOHAIBHBIC YPAaBHEHHS
Pemare cucreMbl IBYyX JMHEWHBIX YPaBHEHHH C JByMs IE€PEMEHHBIMH H

CUCTCMBI [BYX ypaBHeHHﬁ, B KOTOPBIX OAHO YpPAaBHCHHUC HC ABJIACTCA



23

24

2.5

2.6

2.7

3.1

3.2

3.3

34

4.1

4.2

4.3

JIMHEUHBIM

Pemrate TekCTOBBIE 3amaudM  anreOpauecKuM CIOCOOOM € MOMOIIBIO
COCTaBJICHUS] YpaBHEHHUS WJIM CHUCTeMbl JBYX ypaBHEHUH C JByMs

NEPpEMECHHBIMU

IIpoBoauTh mpocreinye HUCClIel0BaHUS YPaBHEHUM M CUCTEM YpaBHEHMM, B
TOM 4YHCJIE€ C TPUMEHEHHUEM TpapHUuecKuX TMpeAcTaBIeHUl (Hampumep,
yCTaHaBJIUBATh, UMEET JIU YPABHEHHUE UJIM CUCTEMA YPaBHEHUM pelIeHMUs, €CIIU

HMMEET, TO CKOJIBKO)

Pemarp nuHelHble HepaBeHCTBa, KBaJpaTHbIE HEpPaBEHCTBa, H300paxkarhb
pellleHre HEepaBeHCTB Ha YHWCJIOBOM MPSMOM, 3alUChIBaTh pPEIICHHE C

IIOMOIIbIO CHMBOJIOB

Pemrate cucTeMbl TMHEHHBIX HCPaBCHCTB, CUCTEMbI HCPABCHCTB, BKIIIOYAIOIIHEC
KBaApaTHOC HCPABCHCTBO, 1/1306pa>1<aTL peICHUEC CHCTCMbI HCPABCHCTB Ha

YHCIIOBOM MPSIMOH, 3aMIUCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB
Vcnonb30BaTh HEPABEHCTBA NPU PEIICHUH pa3IMYHbIX 3a]a4

OyHKIUU

Pacnio3HaBaTh (QYyHKIMHM H3y4eHHBIX BHJOB. [loKa3plBaTh CXeMaTH4ECKU
pacroio’keHre Ha KOOPJMHATHON MJIIOCKOCTU rpadukoB GyHKIMHA BUIA: y=kX,

y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCHUMOCTH OT 3HaY€HUI KOA((PHUIIMEHTOB,
OMHCHIBATh CBOMCTBA (DYHKITHI

[Toka3piBaTh CXEMAaTUYECKH PACIOJIOKEHHE HA KOOPAMHATHON IJIOCKOCTH
rpadukoB pyHKIMHI BUuga y = VX, y = |X| ¥ ONHMCHIBaTh CBOWCTBA (PYHKLIUI

Crtpouth M M300pakaTh CXEMaTHUECKH TpapuKH KBaJAPAaTHUHBIX (YHKUHUH,

OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (PYHKIHUH TI0 X TpaduKam

Pacrnio3HaBaTe KBajpaTHUHYIO (QYHKIUIO 1O (opMylie, TPUBOIUTH MPUMEPHI

KBaJIpaTUUHBIX QYHKIUH U3 peaabHOU KU3HU, PU3UKU, TEOMETPUN
ApudmeTrnueckasi U reOMeTpUYeCcKas IpOrpeccuu

Pacnio3HaBaTh apuMeTHUECKyI0 U T€OMETPUUECKYIO TPOIPECCUU MTPH Pa3HBIX

cnoco0ax 3aaaHus

BremonaaTs BBIYUCICHUA C HUCIIOJIB30BaHUEM (I)OpMy.H n-ro YJICHA

apu(METHIECKON U TE€OMETPUIECKON MPOTPECCHi, CYMMBI MIEPBHIX N YWICHOB

N3o0paxkaTh 4IEHBI TOCJIENOBATEILHOCTH TOYKAMH Ha KOOPIAUHATHOU



IIJIOCKOCTH

44

Pemate 3amaum, CBSI3aHHBIE C YHUCIOBBIMHU IIOCJIEAOBATEILHOCTSAMU, B TOM
qyclie 33Jauyd M3 pEeaTbHON JKU3HU (C UCMHOJIb30BAaHHUEM KaJbKYJISATOPA,

U(POBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIePAKAHUS
1 Yucna u BBIYUCICHUS
JpoOu OOBIKHOBEHHBIE W NECATHYHBIC, TEPEXOi OT OJHOW (OPMBI 3amUCH
1.1 npobeit k apyroi. IloHsATHE palMOHANBHOTO 4YHCIA, 3aluCh, CPaBHEHUE,
YHOPSIOYMBAHUE PALIMOHATIBHBIX YHCET
- Apudmerndeckne NeHCTBUA C pallMOHAIbHBIMM YuciIaMu. Pernienue 3amau u3
' peayIbHOM MPAKTUKK HA YacTH, Ha IpOOH
13 CreneHb ¢ HaTypaJbHbIM IIOKa3aTeleM: ONpefeseHne, mpeoOpa3oBaHue
' BBIpQ)XEHUI Ha OCHOBE ONpEEICHHUS, 3aHCh OOIBIINX YHCEI
L4 [TpoueHTsl, 3anMCh TPOLEHTOB B BUJIE 1po0OU U IpoOH B BUAE NPOLEHTOB. Tpu
' OCHOBHBIE 33/1a4M Ha MPOLIEHTHI, pellIeHHEe 3a]1a4 U3 PealbHOM MPAKTUKH
s [IpumeHeHne  NPU3HAKOB  JEJIMMOCTH,  pa3jIOKEHHE Ha  MHOXHUTEIU
' HaTypaJIbHbBIX YHCEI
L6 PeanbHple  3aBUCHMMOCTH, B TOM  4YHClIe T@psMas ©  oOpaTHas
' PONOPLHUOHATIBHOCTH
2 AnreGpanyeckre BbIpaxeHHs
51 IlepeMeHHBIE, YMCIIOBOE 3HAYEHHME BBIPAKECHHs C NEepeMEeHHOM. JlomycTumeble
' 3HAYEHUs IEPEMEHHBIX
25 [IpencraBneHre 3aBUCHUMOCTH MEXAYy BEJIMYMHAMHU B BUAC (OPMYIIHL.
' Beruucnenus no popmynam
23 [TpeoOpa3oBanue OyKBEHHBIX BbIpa)KEHUH, TOKAECTBEHHO PaBHbIE BBIPAKEHUS
24 CBolicTBa CTENEHU C HATYpaJIbHBIM MOKA3aTeIEM
5 OpHousnensl U MHorowieHsl. CreneHb MHorowieHa. Clo)keHue, BbIYMTaHUE,
' YMHOKEHUE MHOT'OWIEHOB
26 @®opMyJbl COKpPAIIEHHOTO YMHOXKEHUS: KBAJpaT CyMMBbl M KBaJpaT pa3HOCTH.
' dopmyna pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOUIEHOB HA MHOXHUTEIH
3 YpaBHeHus
3.1 VYpaBHeHHe, KOPEHb YypaBHEHHUs, TNpaBWia MpeoOpa3oBaHUs YpPaBHEHWSI,




PaBHOCHIIBHOCTb YPaBHEHUI

JluHeitHoe ypaBHEHME C OJHOW TMEPEMEHHOM, YHUCIO0 KOPHEW JMHEWHOrO

32 YPaBHEHUs, PEILICHNE JIMHEWHBIX YPaBHEHUU
13 CocraBieHne ypaBHEHUH MO YCIIOBUIO 3aJaud. PerieHue TEKCTOBBIX 3adad C
' MOMOILBIO ypaBHEHUN
34 JluneliHOE ypaBHEHHUE C IBYMS EPEMEHHBIMH U €To rpaduk
Cucrema nByX JIMHEHMHBIX YpaBHEHUW C JBYMs IE€PEMEHHBIMU. Pelienue
3.5 CHCTEM ypaBHEHHMH CIIOCOOOM TOACTAHOBKH. [IpuMepsl pemeHHs TEKCTOBBIX
3ajjay C MOMOIIBIO CUCTEM ypaBHEHUH
4 Koopaunats! u rpaduku. OyHkuuu
4.1 Koopaunara Touku Ha npsiMoi
42 UucnoBeie poMexyTKH. PaccTosHue Mexy ABYMsI TOUYKaMHU KOOPJIMHATHOMN
. IpsIMOI
43 [TpsimoyronbpHast cuctema koopauHat, ocu Ox u Oy. AbGcumcca W OpaMHATA
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
a4 [Tpumepsl rpadukoB, 3agaHHBIX (opmynamu. UTteHue rpadukoB peabHBIX
' 3aBHCHUMOCTEN
4.5 [Tonstue pynkuun. I'pagux Gpynkuuu. CpoiicTBa QyHKIMIMA
4.6 Jluneiinas gynkuus, e€ rpaduk. ['padux pyHkumum y = [x|
4.7 I'paduaeckoe pereHne TMHEHHBIX YPABHEHUN M CHCTEM JIMHEWHBIX YPaBHCHUMA
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPAKAHUS
1 Yucna v BIYUACICHUS
. KBagparueiii kopeHb u3 uyucna. [loHarne 00 wuppandoHATHLHOM YHCIIE.
' Jecatuunble MpUOIMKEHNS UPPALMOHATIBHBIX YHCET
CpoiicTBa apu(METHYECKMX KBAJPATHBIX KOPHEW M WX TNPUMEHEHHE K
1.2 peoOpa30BaHUIO YMCIIOBBIX BBIPAXKEHUH M BbIYUCIEHUSIM. JleHCTBUTEIbHbIE
yuclia
1.3 CreneHsb ¢ 1e7bIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YKCIa
2 AnrebpanuecKue BHIPaXKEHUs
2.1 KBanpaTHbiii TpéxuiieH, pa3aoKeHUe KBaJpaTHOTO TPEXUIEHA HA MHOKUTENIN




2.2

Anrebpanueckas qpodb. OCHOBHOE CBOICTBO anredpanyeckoit 1poou

2.3 CrnoxeHue, BEIYMTAaHUE, YMHOXKEHHE, JICTICHUE allreOpandecKux apooei

24 PanronanbHbIe BRIpaKeHUS U UX MTPeoOpa3oBaHue
3 YpaBHEHUs U HEPABEHCTBA

11 KBaapatnoe ypaBHeHue, hopmysia KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema
) Buerta

3.2 Pemenue ypaBHeHUM, CBOIAIINXCS K TUHEUHBIM M KBaJAPATHBIM

33 [Ipocreitmume qpoOHO-pallOHATBHBIC YPaBHEHUS

I'paduueckas uHTEpIIpEeTAlUs YPaBHEHUH C JBYMsI NEPEMEHHBIMH U CHCTEM
3.4 JMHEWHBIX YpaBHEHUU C ABYMs NEpPEMEHHbIMHU. [IpuMepbl pemieHusi cuctem
HEJIMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU

3.5 Pemienne TekcTOBBIX 3324 anreOpandecKiuM crocodom

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaseHcTBO ¢ 01HOM ITEpeMEHHOM

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JIvHeiHbIe HEpaBEHCTBA C OJJHOM NEPEMEHHOM

3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHON
4 OyHKIUA

41 [Tonsitne Gynkiuu. O6G1acTh ONpeNeeHNs K MHOKECTBO 3HaYeHUN (PYHKITUH.
' Crioco6b1 3aanust PyHKIHI

4.2 I'padux pynkumu. Urenue cBoiicTB pyHKIHH 10 €€ rpaduky

43 [Ipumeps! rpaguKoB GYHKIIHHA, OTpaKAIOMINX peaabHbIe TPOIECCHI

14 OyHKUMHY, ONHUCHIBAIOIIME TMPSIMYI0 H OOpaTHyl NpPONOPLUOHAIbHbIC
’ 3aBHCUMOCTH, UX TpapuKu

4.5 @yHKUIMU y =X y = X7

4.6 Oyukmn y = Yx, y = |x]|

4.7 ['padmyeckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHHM

9 KVIACC

Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUSA
1 Yucna v BIYUCICHUS




1.1

PanmonanbHble 4YMCa, WPpAlMOHAIBHBIE YHCIA, KOHEYHBIE W OCCKOHEYHBIC
JECSITUIHBIE TPOOH
MHOXeCTBO AEHCTBUTENLHBIX YHCEN, NEHCTBUTENBHEIE YHCIIa KAK OECKOHEUHBIE

JeCATUYHBIC ApoOH. B3aMHO OJTHO3HAYHOE COOTBETCTBHUE MEKIY MHOXKECTBOM

I JEHCTBUTENBHBIX YNCEN U KOOPAUHATHOW NpsiMoi. CpaBHEHHE NEWCTBUTEIBHBIX
qucel
1.3 Apudmernueckue 1eHCTBUA ¢ NEHCTBUTEIbHBIMH YHCIAMU
W3mepenus, npuOIMKeHus, oleHKU. Pa3mepsl 00BEKTOB OKpYIKAIOIIETO MUPA,
14 JUINTENIHOCTh TIPOLIECCOB B OKpyxkaromem mupe. IlpubnmxéHHoe 3HadeHHe
. BEJIMYUHBI, TOYHOCTh NpHOmmKeHus. Okpyrinenue uucen. Ipukuaka U oueHka
pE3yNbTaTOB BBIYMCIICHUN
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHs ¢ OAHON NTEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemienue ypaBHeHUH, CBOIAIIUXCS K TUHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEeHUH, CBOASAIINUXCS K KBaIPATHBIM
04 bukBanpatHoe ypaBHeHue. lIpumepsl perieHus ypaBHEHUN TPEThEN U YETBEPTOU
' CTEIIEHEH Pa3I0KEHUEM Ha MHOKUTEH
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YPaBHEHUIH
2.6 Cucrembl ypaBHEHUN
2.7 VYpaBHeHHeE ¢ AByMS IEPEMEHHBIMU U €r0 Ipapuk
2.8 Pewrenne cucreM IByX JIMHEWHBIX YPABHEHUM C IByMs IIEPEMEHHBIMU
29 Pemenne cuctem IByX ypaBHEHHMH, OJHO M3 KOTOPBIX JMHEHHOE, a APYroe —
. BTOpPOM CTENEHU
2.10 I'padmyeckas uHTEpPIIpETANIAS CUCTEMBI YPABHEHUH C IBYMS TIEPEMEHHBIMH
2.11 Pemrenne TeKCTOBBIX 337124 aJIreOpandecKuM CIIoCOO0M
2.12 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
2.13 PelreHne nTuHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM
2.15 KBagparuslie HepaBeHCTBa
516 I'paduueckas MHTEpIpeTallUsi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JABYMS
' IIEPEMEHHBIMU
3 OyHKIMH
3.1 KBanmparuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabona, KoopaWHATHI




BEPIIMHBI 1apadoJbl, OCb CUMMETPUN NTapaboJIb

3.2 I'paduku dynkmuit y=kx, y=kx+b 1 ux cBOMcCTBa

33 I'paduxu Gynkuuit y=~k/x, y = x* 1 ux cBoicTBa

34 I'paduxu QpyHKIUMil, 1 UX CBOICTBA
4 YucioBkIe TTOCIEI0BATEIBHOCTH

il Omnpenenenre U crnocoObl 33JaHUS YUCIOBBIX MOCIENIOBAaTENILHOCTEH. 3agaHue
' MOCIICZIOBATEIILHOCTH PEKYPPEHTHOM PopMyIioi u (OpMyIIOH 7-TO diieHa

4n Apudmernueckass mnporpeccus. DopMmynsl  n-ro  WieHa apuhMETHUECKOU
. MIPOTPECCUU, CYMMBI MEPBBIX 71 YWICHOB

43 I'eomerpuueckas mnporpeccus. QPopMmylsibl  7-TO  WI€HA T'€OMETPUUYECKOMN
. MIPOTrPECCUU, CYMMBI MIEPBBIX 7 YWICHOB

44 N300pakeHne dIEHOB apU(PMETHYECKOH W T'e€OMETPUYECKOH mporpeccuit
. TOYKAMU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCITOHEHLIMAIBHBIN POCT

4.5 CnoskHble TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITIPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHUSA K MPeIMETHBIM Pe3y/IbTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'0 0011ero 00pa3oBaHusi
Ha ocHOBe PT'OC

YMeHne onepupoBaTh MOHATHSAMHU: MHOKECTBO, MOJMHOXECTBO, ONEPAIIMU HAJl
MHOXKECTBaMH; YMEHHE OIEPUPOBAThH MOHATUAMU: Tpad, CBI3HBIN rpad, nepeso,
LUKJI, TPUMEHATh UX MPHU PELICHUM 3ajad; YMEHHE HMCIONb30BaTh rpapuueckoe
IIPEICTAaBICHNE MHOXKECTB I OMMCAHUS PEATBHBIX MPOLECCOB U SIBICHUM, NpU

pEILIeHUH 3aJa4 U3 IPYTUX yueOHBIX MPEIMETOB

YMeHue OIICpHUPOBATH IIOHATUAMMU: OIIPECACIICHUC, aKCHuomMma, TeOpEeMa,
A0Ka3aTCJIbCTBO, YMCHHUC paACIIO3HABATh HMCTUHHBLIC W JIOKHBIC BBICKA3bIBaHWA,
NpUBOAUTE HPUMEPBI U KOHTPIIPUMCEPDBI, CTPOUTH BBICKA3BIBAHUSA W OTPULIAHUSA

BbICKa3bIBAHUU

YMeHHe onepupoBaTh HNOHATHSAMU: HATYPaJIbHOE YHUCIO, MPOCTOE U COCTABHOE
YUCJIO, JETMMOCTh HATypajbHBIX 4YHCEI, MPU3HAKH JEIUMOCTH, LEJI0€ YHCIIO,
MOJyJb YHCIia, OOBIKHOBEHHAas ApoOb W AecsATU4Has IpoOb, CTaHIAPTHBIM BH]
qHclia, palMOHAIBHOE YHCIIO, HppaIOHATbHOE YHUCIO, apu(MeTHUeCKuin
KBaJPAaTHBII KOPEHb;, YMEHHUE BBINIOJIHATh ACHCTBUSA C YUCIAMH, CPAaBHUBATh U
yHOpSAIOYMBATh YHUCJA, MPEACTABIATh YHCIa HAa KOOPAMHATHOM TPSMOH,

OKpYTJIAThH YHMCIIA; YMEHHUE JIeTIaTh MPUKUIKY U OLEHKY pe3ysibTaTa BhIUMCICHHM

YMeHue onepupoBaTh IOHATUSAMHU: CTENEHb C IENbIM  IOKa3aTeleM,
apu(METHYECKUI KBaJpaTHBI KOpEHb, MHOTOWIECH, aireOpandeckas JIpoOb,
TOX/IECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTETEeHW OOJbIIEC €IWHHIIBL;
YMEHHE BBINOJHATh Pacu€Tsl MO (hopMysaM, IpeoOpa3oBaHusl IENbIX, APOOHO-
palMOHABHBIX BBIPAKEHUI U BBIPAKEHUH C KOPHSAMH, PAa3JI0KEHUE MHOTOUJICHA
Ha MHOXHTEJIH, B TOM YHUCIIE C UCIOIb30BaHNEM (HOPMYJT Pa3HOCTH KBaJPaTOB H

KBaJpaTa CYMMBI U pa3HOCTHU

YMeHHe onepupoBaTh MOHATHUSAMU: YHMCIOBOE PAaBEHCTBO, YPABHEHUE C OJHOMU
MEPEeMEHHOM, YMCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C IIEPEMEHHON; yMEHue
pemiaTb JUHEWHBIE W  KBaJpaTHbIC YpaBHEHUS, JIPOOHO-pallMOHAIbHBIE
YpaBHEHUA C OJHOM TNIEPEMEHHOM, CHCTEMBI JABYX JIMHEHHBIX YpaBHEHUH,

JIMHEHHEBIC HCPABCHCTBA U UX CHUCTCMbI, KBAAPATHBIC U I[p06H0-paL[I/IOHaJII>HI>I€
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HEPABEHCTBA C OJHOM NIEPEMEHHOM, B TOM YHCJIE IIPU PEIIECHUN 3a7a4 U3 IPyTUX
IIPEIMETOB M NPAKTHYECKHX 3aa4; YMEHHE HCIOIb30BaTh KOOPAUHATHYIO
NpSAMYI0 U KOOPJMHATHYIO TUIOCKOCTH Il M300paKeHUs! pelleHH ypaBHEHUH,

HCPaBCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: QYHKIUSA, TpaduK QyHKIUHN, HYIH (YHKLINH,
NPOMEXYTKH  3HAKOMOCTOSHCTBA, NPOMEXKYTKH BO3pacTaHWs, yOBIBaHUS,
HauOosplllee W HAMMEHbIIEe 3HAYeHHA (DYHKIUH, YMEHHE OIEepUpPOBATh
HOHATHAMU: TIPsIMasi MPONOPLUUOHAIBHOCTD, JIMHEHHAs (YHKIWS, KBagpaTHIHAS
¢byHkuusa, obpaTHas NPONOPLUUOHATIBHOCTb, Mapalona, runepOona; yMeHHE
cTpouTh rpaduku GyHKIUN, UCIIONH30BaTh IPadUKH IJIs ONpPEIeTICHUs CBOWCTB
MPOIIECCOB M 3aBUCUMOCTEH, /Ul PEeLIeHUs 3a]a4d U3 APYTHX YUeOHBIX MPEIMETOB
U peambHON JKM3HM; yMEHHE BBIpaXKaTh (OPMYJIaMH 3aBUCHMOCTH MEXKIY

BEINM4YNHaAMU

YMeHue OmnepupoBaTh MOHATHSIMH: IOCIEAOBATEIBHOCTh, apupMETHICCKas U
reoMeTpuyecKas MIPOTPECCUH; yMEHHE UCIIONIb30BATh CBOIiCTBa
MOCJIeIOBATEIBHOCTEH, (POPMYIIBI CYMMBI W OOIIETO WIEHA MPH PEIICHUH 3a/1a4,

B TOM YHCJIC 3a/1a4 U3 APpYTUX y‘le6HBIX npeaAMETOB U peaanoﬁ KHU3HHU

YMeHue pemath 3a7ayd pa3HbIX TUIIOB (B TOM YHUCIIE HA NIPOLEHTHI, JOJIU U
4acTH, JBU)KEHUE, paboTy, LIEHy TOBApOB M CTOMMOCTh IOKYIOK M YCIyT,
HAJIOTH, 33/1a4M U3 00JacTH YNpaBJICHUS JIMYHBIMU U CEMEWHBIMU (PMHAHCAMHU);
YMEHHE COCTaBJIATh BBIPAXKCHMS, YPABHCHMs, HEPABEHCTBA M CHCTEMBI IIO
YCIOBHIO  3aJjaud, MCCIEN0BaTh IIOJYyYEHHOE pEIIEHHE M OLICHMBATh

MPaBA0NO0I00HOCTH MOTYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh HOHATUAMM: (UIypa, TOYKA, OTPE30K, HpsAMas, iyd,
JIOMaHas, yroj, MHOTOYTOJIbHHUK, TpPEYTOJbHHUK, pPABHOOECAPEHHBIH U
PaBHOCTOPOHHHUI TpPEYTOJILHUKH, IPSAMOYIOJBHBIM TPEYrOJbHUK, MeEIUaHa,
OMcceKTpruca M BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJBHUK, Iapajuiejorpamm,
poMO, IPSMOYTOJNBHUK, KBajpaT, Tpameuus; OKpY>KHOCTb, KpYr, KacaTeJbHas;
3HaKOMCTBO C IPOCTPAHCTBEHHBIMU (pUTYpamu; yMEHHE peliaTh 3aJadd, B TOM
4uCclie U3 MOBCEIHEBHOW JKU3HM, HA HAXO0XICHUE I'€OMETPUUYECKHUX BEIMYUH C

MIPUMEHEHHEM M3yUYCHHBIX CBOUCTB QUTyp U (pakToB

YMeHnue  omepupoBaTh  NOHATHUSMHU:  PABEHCTBO  (QUIYyp,  PaBEHCTBO
TPEYTOJbHUKOB; NapajlIEIbHOCTh U NEPIEHIUKYIIIPHOCTD IPSAMBIX, YTOJ MEKIY
MPSIMBIMU, MEPIEHIUKYIISIP, HAKIIOHHASI, MPOEKIHs, mogodue Guryp, nogooHbIe

TPCYTOJIbHUKHW, CUMMCTPUA OTHOCHUTCIBHO TOYKH U HpSIMOﬁ; YMCHUC
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12

13

14

15

16

pacro3HaBaTh PaBEHCTBO, CUMMETPHIO M MoJ00Me (GUTyp, MapaienbHOCTh H

MEPIEeHIUKYISIPHOCTD MPSMBIX B OKPY>KAIOIIEM MUPE

YMeHue onepupoBaTh NOHATHUAMHU: JUIMHA, PAcCTOSHUE, Yrojl (BEJIMYMHA YIJIA,
CHUHYC M KOCHHYC yIJla TPeyroJbHUKA), IUIOMIA/(b; YMEHUE OIICHUBATH Pa3Mephl
NPEeIMETOB U OOBEKTOB B OKPYXAIOIEM MHpE; YMEHUE MPUMEHSTH (POpMYIIBI
nepuMeTpa M IUIOM@AAM MHOTOYTOJIBHMKOB, JJIMHBI OKPY>KHOCTH M ILIOLIAIN
Kpyra, oObemMa MpsIMOYTOJbHOTO THapajjiefienunesa, yMEHHE MpPUMEHSThH
MIPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YTIJIOB TPEYTrOJIbHHKA,
teopemy Ilucaropa, TpUrOHOMETpPUYECKHE COOTHOIIEHHS JJSI BBIUYUCICHUS

JUTUH, PACCTOSTHUM, TUTOIIAAEH

YMmeHnue u300paxarh miIockue GUrypbl U UX KOMOWHAIMM, MPOCTPAHCTBEHHBIE
burypsl OT pyKH, C IOMOIIBIO YEPTEKHBIX HWHCTPYMEHTOB W DJIEKTPOHHBIX

CpCACTB I1I0 TCKCTOBOMY HJIM CUMBOJIbHOMY OIIMCaHUIO

YMeHue onepupoBaTh MOHATUSIMU: MPSMOYTOJibHAash CHCTEMa KOOpAUHAT;
KOOpPJMHATHI TOUYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCJIO,
CKAJIIPHOE TPOMU3BEJCHHE BEKTOPOB, YMEHHUE HCIIOIb30BaTh BEKTOPHI U
KOOpJMHATHI JI MPEACTaBICHUS JAHHBIX M pEIICHUs 33/Jad, B TOM YHUCIE W3

APYTUX y4eOHBIX MPEAMETOB U PEabHON KU3HU

YMeHue onepupoBaTh IMOHSATHSAMHU: CTOJIOHMKOBBIE M KpPYTOBBIE JUarpamMMmbl,
TabMuIBl, cpeaHee apupMeTHUecKoe, MeIuaHa, HauOoJjblliee W HauMEHbIlee
3HAYEHUs, pa3Max YHCIOBOTO Ha0Opa; YMEHHE M3BJIEKATh, HHTEPIPETUPOBAThH H
npeoOpa3oBbIBaTh MH(OpMAIMIO, TNPEACTAaBICHHYI0 B Tabiaumax u Ha
auarpamMmax, OTpakarolllyl0 CBOWCTBA U XapaKTEPUCTHKU PEalIbHBIX MPOLIECCOB

n ﬂBHeHHﬁ; YMCEHUC pacCliO3HaBaTh U3MCHYHNBBIC BEJIIMYHUHBI B OKPYKAIOIIICM MUPEC

YMeHue  onepupoBaTh  MOHATUSAMH:  CIy4allHBIM  ONBIT  (CIydaillHBIN
AKCIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (dJIEMEHTApPHBIA HMCXOJ) CIy4alHOTO
OTBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHUE HaXOIUTh
BEPOSATHOCTH  CIy4alHBIX COOBITUH B ONBITAX C PaBHOBO3MOXHBIMU
JJIEMEHTAPHBIMU  COOBITUSIMH;  YMEHHE  pemaTh  3aJadyd  METOAO0M
OpPraHU30BAHHOTO Mepedopa U ¢ UCIOIb30BAHUEM MPaBUIa YMHOXKEHUS; YMEHUE
OILICHUBATh BEPOSITHOCTU PEANbHBIX COOBITUN U SBICHUH, TOHUMATh POJb
MIPAKTUYECKH JTOCTOBEPHBIX U MaJIOBEPOSITHBIX COOBITUN B OKpY: KalOIIeM MHpE U
B JKM3HH, 3HAKOMCTBO C TIOHSTHEM HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YMCEI U €T POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOAXOIAIIMN H3YYEHHBIH METOJ Ui pEIleHUs 3ajayd,



IIPUBOAUTH NPUMEPBl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE W KU3HU,
pacro3HaBaTh IPOSBICHUE 3aKOHOB MAaTE€MaTUKH B MCKYCCTBE, OIMCHIBATH
OTJEIBbHBIC BBIIAIOLIMECS PE3yJbTAaThl, IIOJYy4EHHBIE B XOJE Pa3BUTUS
MaTEMaTHKU KaK HayKH, IPUBOJUTH IIPUMEPBl MaTEMaTUYECKUX OTKPBITHH U MX

aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU



Kox
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5.1.

INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

Yucia v BBIYUCIICHUS

Hatypanbnsle u nensie yncna. [Ipu3Haku AeIMMOCTH LEIbIX YUCE

OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, IPOLIEHTHI, 0ECKOHEUHBIE MEPHOANYECKUE TpodU
Parronansneie uncia. ApupmMeTnyeckre ornepamnuy ¢ palMoHaIbHBIMU YUCIIaMU
JleiicTBuTenpHbIe yncia. ApupmMeTHIecKre ornepamnuu ¢ 1eHCTBUTEIbHBIMUA YHCIaMU

[TpubnmkEHHBIE BBIYMCIICHUS, MpaBUia OKPYIJICHUs, MPUKHIKA U OLEHKA pe3ylibTara

BBIYUCIIEHUN
Anrebpandeckue BoIpaKCHUS
BykBeHHbIE BhIpaKeHUSI (BBIPAKEHUS C TIEPEMEHHBIMH )

Crenenp c nenbiM nokazateneM. CTENeHb € palMoHaIbHBIM Moka3zaTeneM. CBOWCTBa

CTETICHH
MHorouieHs!
Anrebpanueckas 1poob

Apudmernueckuii KOpeHb HaTypalbHOW creneHH. JleHcTBUS ¢ apuMeTHUYECKUMHU

KOPHSIMU HAaTypaJIbHOW CTETICHU

VYpaBHEHMS U HEPABEHCTBA

I1enbie u 1poOHO-paIioHaNIbHBIE ypaBHEHUs. CHCTEMBI U COBOKYITHOCTH YPAaBHEHUI
I1enbie u 1poOHO-paIiOHaNIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYTTHOCTH HEPABEHCTB
Penrenune TeKCTOBBIX 3ama4d

YucnoBele NOCIE10BATEIBHOCTH

[TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUS TOCJIE0BATEIbHOCTEH

Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CiI0XKHbBIX IPOLIEHTOB
OyHKIMHU

@yukius, crnocodbl 3amanus ¢yHkuuu. I'padux ¢yskmmu. OOmacTb OnpenesieHus U
MHOXecTBO 3HaueHWi ¢yHkumu. Hymn ¢ynkunun. [IpomMexyTku 3HAKOTIOCTOSHCTBA.

[IpoMexyTKH MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl M MHUHUMYMBI (YHKIUH.

Haubonpliiee 1 HauMeHbIIIEE 3HAYEHHE Q)YHKHI/II/I Ha IMPOMEIKYTKC



KoopauHatel Ha IPsIMOM U IIIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapTOBbI KOOPIMHATHI Ha TJIOCKOCTH
7 I'eomerpus

7.1 ['eomerpuueckue Gurypsl 1 UX CBOMCTBA

7.2 TpeyroiabHUK

7.3 MHOroyroiasHUKH

7.4 OKpy>KHOCTb U KpYyT

7.5 M3mepenne reoMeTpu4ecKiX BEIUYNH

7.6 BeKTOopsI Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTUKA

8.2 BepositTHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'padsr




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSA3ATEJLHBIE YYEBHBIE MATEPHAJIBI TSI YYEHUKA

METOIAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HNHUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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