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1.Conep:kanue y4eOHOr0 npeamMera

7 knace

Yucna u éviuucnenus

PaunonaneHbIe yncna

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEXO0]] OT OJHON (POPMBI 3aIIUCH APOOEH K JPyToi.
[TonsiTE paLMOHAIBHOIO YKCIIA, 3allUCh, CPABHEHUE, YNOPSAOYMBAHME PALMOHAIBHBIX YHCEIL.
Apudmerndeckne AeHCTBUS C pallMOHAIIBHBIMU YHcIaMu. Perienue 3a1a4 U3 peanbHOM NpakTUKH
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpeAeiieHHe, NpeoOpa3oBaHUE BBIPAKEHHUH Ha
OCHOBE OIIpe/IeIeHMs], 3auch OosbluX uncen. IIponeHTsl, 3anuch TpOLUEHTOB B BUAE ApoOU U
IpoOu B BHJE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha MPOIEHTHI, PEHICHHE 33134 U3 PeabHON
HPAKTHKU.

[IpuMeHeHne PU3HAKOB ACIMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPaIbHbIX YUCEIL.

PeasibHbIE 3aBUCUMOCTH, B TOM YHUCIIE TIpsAMasi U 0OpaTHas NpONOPLUOHATIBHOCTH.

Anzebpauueckue evipasriceHusn

IlepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUSA C NEPEMEHHOH. JlonmycTHMble 3Ha4Y€HUs
nepeMeHHbIX. [IpencraBnenye 3aBUCUMOCTH MEX/1y BeIMYMHAMU B BUE (popmyiibl. Berancnenus
no ¢gopmynam. IIpeobpazoBanne OYyKBEHHBIX BBIPaXXEHH, TOXIECTBEHHO pPaBHbIC BBIPAXKECHMS,
IpaBWjia MpeoOpa3oBaHUs CyMM U IPOU3BENEHUM, MpaBHJIa PACKPHITHS CKOOOK U NPUBEIACHUS
NOJOOHBIX CITaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeeM.

OpnowieHsl 1 MHOrouiaeHsl. CreneHb MHorowieHa. CiiojkeHue, BBIUNTAHUE, YMHO)KEHHE
MHOro4J€HOB. (DOpMyJbl COKPAIIEHHOTO YMHOXKEHHS: KBaJIpaT CyMMBbl M KBaJapaT pPa3HOCTH.
@dopmysia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOTOYJIEHOB HA MHOKUTEIH.

Ypasnuenusn

VYpaBHeHHE, KOPEHb ypaBHEHUs, MpaBuja NMpeoOpa3oBaHMsl YPaBHEHMsI, PABHOCUIbHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, YMCIO0 KOPHEH JIMHEMHOrO YpaBHEHWS,
pelieHre JHMHEHHBIX YypaBHeHMH. CocTaBlieHHE YpaBHEHHMI IO YCIIOBUIO 3ajaud. Pemienue
TEKCTOBBIX 3aJ]a4 C TIOMOIIbIO YPaBHEHUI.

JIuHeitHOE ypaBHEHHE C JBYMs MEpEeMEHHBIMU M ero rpadpuk. Cucrema ABYX JMHEHHBIX
YpaBHEHHH € JABYMS TEepeMEHHBIMU. PelieHHe cuCTeM ypaBHEHMH CHOCOOOM IOJICTAHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 ¢ ITOMOILBIO CUCTEM YPAaBHEHU.

Koopounamut u epagpuxu. @ynkyuu

Koopaunara toukm Ha npsmoil. UucinoBble mpoMexyTKH. PaccrosHMe Mexay IByMs
TOYKAMHU KOOPHHATHON TPSAMOM. |

[IpsimoyronbHast cucrema koopuHaT, ocu Ox u Oy. Abcuucca M OpAMHaTa TOYKH Ha
KOOpAMHATHOM IuiockocTH. [lpumeps! rpadukoB, 3amaHHBIX (opMynamu. YreHue rpadukoB
peanbHbIX 3aBUcUMOcTel. [Tonarue ¢pynkuuu. I'padux dynkiun. CroiictBa ¢pyHkimid. Jlnnelinas
dynkuus, e€ rpapuk. ['paduk Gynkuum y = | x |. [paduueckoe perieHre TMHEHHBIX YpaBHEHUN U
CUCTEM JIMHEHHBIX YPABHEHUMN.

8 ki1acc
Yucna u evluucienus



KBagpatubiii kopenbp u3 uucna. llonste 00 wuppanuoHanbHOM uucie. JlecsTHUHBIC
npuOJIMKEHUsT UPPAMOHANBHBIX yucen. CBONCTBa apu(METHUECKUX KBAJPATHBIX KOPHEH M HX
IpUMEHEHHE K TPeoOpa30BaHUIO YMCIOBBIX BRIPAKEHUH 1 BEIYUCICHHSIM. [IefiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1eabpIM [TOKazareneM U e€ cBoiictBa. CTaHgapTHAas 3allych YHCIa.

Anzedpauueckue eviparxcenus

KBaznpaTHblil TpEXUIICH; Pa3I0KEHUE KBAAPATHOTO TPEXUICHA HA MHOKUTEIIH.

Anrebpanyeckas ApoOb. OCHOBHOE CBOKMCTBO anreOpanmyeckodt napoobu. CroxeHwue,
BbIUUTAHUE, YMHOXKEHHE, JelieHue ainredpandeckux apoOeil. PaiyoHanbHble BBIPQXKEHUS U UX
npeoOpa3oBaHueE.

Ypaeéunenus u nepasencmea

KBagpatHoe ypaBHeHue, (opmyna KopHed KBaapaTHoro ypaBHeHUs. Teopema Buera.
Pemenne ypaBHEHM, CBOASIIMXCS K JUHEHHBIM U KBaapaTHbIM. Ilpocteiimine apoOHO-
paluOHAJIbHbIE YPAaBHEHUS.

I'paduueckas MHTEpHpeTalnus ypaBHEHUH C JABYMsSI MEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHHUH ¢ ABYMs IlepeMeHHbIMU. [IpuMephl penieHns cucTeM HEJIMHEHHBIX YPaBHEHUH C IBYyMs
IIEPEMEHHBIMH.

Perienue TekcTOBBIX 3a7jau alreOpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA M UX CBoiicTBa. HepaBeHCTBO ¢ OIHOW IEPEMEHHOI.
PaBHOCMIIBHOCTE HEpaBeHCTB. JIMHEHbIE HEpaBEHCTBA ¢ OAHON nepeMeHHONW. CUCTEMBI JIMHEHHBIX
HEPaBEHCTB C OJHOW IIEPEMEHHOM.

Dyukyuu

[Tonarue ¢pynkuun. O61acTh onpeaeneHuss ¥ MHOXKECTBO 3HaueHUH QyHKuuu. CrnocoOsl
3aanus QyHKIUH.

I'papux ¢ynkumu. Urenue cBoiictB ¢yHkuuu mno e€ rpagpuky. [Ipumeps rpaduxos
(GYHKIHNH, OTpaXKaIOUMX peabHbIe IPOIIECCHI.

@OyHKIMH, ONHUCHIBAIOIINE MPAMYI0 M OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HUX
rpapuxu. Oysxmun Y = X%,y = X3,y = X, y = [x|. [paduueckoe pemenne ypaBHeHHIA U cHCTEM
YPaBHEHUM.

9 knacc

Yucna u evluucnenun

JleficTBUTEIIbHBIC YUCIIA

ParonanbHble yuciia, uppanvoHaIbHbIE YHCIa, KOHEYHbIE U OECKOHEUHBIE JECATHUHBIC
npobu. MHOXKECTBO JEeWCTBUTENBHBIX YMCEN, JACUCTBUTEIbHBIE 4YHCIa KaKk OeCKOHEYHbIE
necsiTHUHble ApoOu. B3auMHO 0/1HO3HAYHOE COOTBETCTBHUE MEKIY MHOMKECTBOM JIEHCTBUTEIbHBIX
yuceln U KOOPAMHATHOM MPSMOM.

CpaBHeHHE NEHCTBUTENBHBIX uHcel, apudmerndyeckue NEHCTBUS C JEHCTBUTEIbHBIMU
YUCIIaMHU.

W3mepenusi, npuOIMKeHHsI, OLIEHKU

PazMepbl 00bEKTOB OKPYXKAIOIIEr0 MUPA, JTUTEIFHOCTh MPOLIECCOB B OKPYIKAIOIIEM MHpE.

[TpubnnxEéHHOe 3HAYEHHWE BEIMYMHBI, TOYHOCTh MNpHOMMKeHHs. OKpyIieHHe YHCell.
IIpuknaka v OLEHKA pe3yJIbTaTOB BHIYMCIICHUM.

Ypasnenus u nepasencmea

Ypasuenus c oonoii nepemennoi

JIuneitHoe ypaBHeHue. Penienue ypaBHEeHUH, CBOJAIIUXCS K TUHEUHBIM.



KBanpaTtHoe ypaBHeHue. Penienune ypaBHeHUH, CBOAAIIMXCS K KBaJpaTHbIM. bukBagpaTHoe
ypaBHeHue. [IpuMepsl pellleHHs] ypaBHEHUN TpPETbeld M YETBEPTOM CTENEHEM pPa3jloKEHUEM Ha
MHOXHUTEIH.

Pemenuie npoOHO-pallnOHALHBIX YPaBHEHHH. PellieHrne TeKCTOBBIX 3a1a9 areOpanaecKum
METOJIOM.

Cucmembl ypasnenui

VYpaBHeHHe C IBYMs NEPEMEHHbIMU M ero rpaduk. PemieHune cucrem ABYX JIMHEHHBIX
YPaBHEHHH C JByMs IIepeMEHHbIMU. PemeHue cucreM IByX ypaBHEHHMH, OJHO U3 KOTOPBIX
JUHENHOe, a JIpyroe — BTOPOH cremeHu. I'paduyeckas MHTEpIpeTanus CUCTEMbl YpaBHEHUH C
JByMsI [IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33714 alNreOpandecKuM CrocoooMm.

Hepagencmea

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nuHEHHBIX HEPABEHCTB C OJHOM IIEpEMEHHOU. PeunieHue cucrem JIMHEMHBIX
HEpaBeHCTB C OJHOW mnepemeHHOW. KBanpatHele HepaBeHcTBa. ['padmueckas HHTEpIIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMS IIEPEMEHHBIMH.

Dynkyuu

KBanpatnunas ¢ynknus, e€ rpaduk u cpoiictBa. [lapabGona, KOOpPAMHATHI BEPIIHHBI
napaboJibl, 0Ch CAMMETPHUH TapaOoIbL.

Ipadukn dysxmmit: y =kx, y = kx + b, y = kix , y=x 3, y= VX, y = |x| u ux cBoiicTsa.

Yucnoevle nocnedosamenpHocmu

Onpeodenenue u cnocoosvl 3a0aHUA YUCTIO6BIX NOCNIE006AMENLHOCHEN

[ToHsATHE YMCIIOBOI MOCIIENOBATENBHOCTH. 3aJJaHUE IMOCIIEI0BATEIBHOCTH PEKYPPEHTHON
bopmyoit u hopMyIoi n-ro wieHa.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Apudmerrnueckas u reomeTpudeckas nmporpeccuu. @opmMyiibl n-ro YieHa apuPpmMeTHuecKon
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300paxenne wieHOB apu(pMETUUYECKOW M T€OMETPUYECKOM IMpOTPEecCHil TOYKaMHM Ha
KOOPJMHATHOM TIOCKOCTU. JINHEHHBIN U SKCITOHEHIMATIbHBINA pocT. CII0KHBIE IPOLEHTHI.

2.Ilnanupyemble pe3yabTaThbl 0CBOEHHUS Y4eOHOI0 NMpeaMeTa

JINYHOCTHBIE Pe3yJIbTAThI:

Ilampuomuueckoe 6ocnumanue:

MPOSIBJICHUEM MHTEpeca K TMPOLUIOMY W HACTOALIEMY POCCUHCKOM MaTEMAaTHKH,
[IEHHOCTHBIM OTHOIIEHHEM K JOCTHMKEHHSIM POCCHMCKMX MATeMaTUKOB M POCCHUUCKOM
MaTeMaTUYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JOCTHKEHUU B IPYTHX HAYKaxX M MPUKIIATHBIX
chepax.

I'pasicoanckoe u 0yxo6Ho-upagcmeennoe ocnumanue:

TOTOBHOCTBIO K BBHITIONHEHHIO OOS3aHHOCTEW TpakIaHWHA M pealu3allid ero Ipas,
MPEJCTAaBICHUEM O MaTeMaTHYeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYD,
SBIICHUH, TPOIEAYyp TPAKIAHCKOTO o0IIecTBa (BBIOOPHI, OMPOCHI M Tp.); TOTOBHOCTHIO K
00CYKJIEHUIO JITHYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHUU
HayKH, OCO3HAaHHEM BaKHOCTH MOPAJIbHO-3THYECKUX MTPUHILIMIIOB B JEATEIIbHOCTH YYEHOTO.

Tpyooeoe socnumanue:



YCTAaHOBKOW HAa AKTUBHOE YyYacTHE B PEHICHUM MPAKTUYCCKUX 3a7ad MaTeMaTHUECKON
HAIPaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTHYeCKOro oOpa3oBaHUS HA MPOTSKCHUU BCEH
JKU3HU JIJIS1 YCIEIHOM MpodecCHOHAbHOM NeSTEIbHOCTH U PAa3BUTHEM HEO0XO0- TUMBIX YMEHUI;
OCO3HAHHBIM BBIOOPOM ¥ TIOCTPOSCHUEM WHAWBHIY- AalbHOW TPACKTOpUU OOpa3oBaHUS W
YKU3HEHHBIX TUIAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TIOTPEOHOCTEH.

Acmemuueckoe gocnumanue:

CIIOCOOHOCTHIO K 3MOIIMOHAILHOMY M JCTETHUYECKOMY BOCIPHATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUH, PaCCYX ICHUI; YMCHUIO BUIETh MAaTEMAaTHYCCKHAE 3aKOHOMEPHOCTH B
HCKYCCTBE.

I]ennocmu nayunozo nosnanun:

OpHEHTAINCH B JCITEILHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTAaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEIOBEKa, NPHUPOJIBI M OOIIECTBAa, IMMOHUMAHUEM
MaTEeMAaTHYECKONH HAyKH Kak CQepbl YeIOBEYECKOH NEATEIhbHOCTH, JTanoB e€ pa3BUTUA U
3HAYMMOCTH Il PA3BUTHUS [TUBHIIM3AIIUH; OBJAJICHUEM S3bIKOM MAaTEMaTUKUA U MaTeMaTHYECKOU
KyJIbTYpO KaKk CpEICTBOM IO3HAHHS MHpA; OBJIAJACHUEM MPOCTCHINIMMH  HaBBIKAMHU
UCCIIEIOBATEIILCKON JCSATEIIBHOCTH.

Qu3suueckoe eochumanue, Qopmuposanue Kyabmypsl 300p06bi U IMOUUOHAILHOZO
onazononyuus:

TOTOBHOCTBIO TPUMEHSITh MAaTEMAaTHUSCKHUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbSI, BEACHHSI
3JI0pOBOTO 00pa3a >KU3HH (3J0POBOC MUTAHUE, COAIAHCUPOBAHHBIN PEKHUM 3aHITHA W OTIBIXA,
perymsipHast gu3uveckas aKTUBHOCTH); C(POPMUPOBAHHOCTHIO HaBbIKa PeQIICKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ MpaBa JPyroro 4eIoBeKa.

IKonocuueckoe eocnumanue:

OpHUEHTAaIlMel Ha MPUMEHEHUE MATeMaTUYeCKUX 3HAHWM Ui pelleHus 3aaad B 00JIacTH
COXPAHHOCTH OKpYXKarollleld cpenabl, MIAaHUPOBAHMUS TOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX
MOCJIEICTBUIA Il OKPYXKAIOIIEH Cpelbl; OCO3HAHWEM TJI00AIIbHOTO XapakKTepa JKOJIOTHYECKHX
poOJIeM U MyTEeH UX PEIICHUS.

Juunocmuvle pezynromamel, obecneuusaruwjue adanmayuro ooyuarulezoca K
UBMEHAIOWUMCA YCI0BUAM COUUAILHOU U RPUPOOHOUL CPeObl:

TOTOBHOCTBIO K JICWCTBUSAM B YCIOBUSAX HEOMPEIENIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYI0 JeSITeNbHOCTh, B TOM UYHCJIE€ YMEHHE YUYUTHCS Yy JIPYTUX
JI0JIeH, MproOpeTaTh B COBMECTHOW AESITENFHOCTH HOBBIE 3HAHUS, HABBHIKM M KOMIIETEHIIMH U3
OTIBITA IPYTHX;

HE00X0IUMOCThIO B ()OPMUPOBAHUH HOBBIX 3HAHWI, B TOM 4Yucie GOPMYIUPOBATH HJIEH,
MIOHSITHSI, TUTIOTE3B 00 OOBEKTaX W SBJICHUSAX, B TOM YHCJIC paHee HE M3BECTHHIX, OCO3HABAThH
JIeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BHUTHCE;

CTIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIIPHHAMATH CTPECCOBYIO CHTYAIIHIO
KaK BBI30B, TPeOYIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh NPHHUMAEMbIC PEIICHUS W JCHCTBHS,
(GbopMyIIMpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (JOPMUPOBATH OTIBIT.

MeranpeamerHblie pe3yJabTaThbl:

PeryastuBabie YYJI obecneunBaioT (OPMHUPOBAHHUE CMBICIOBBIX YCTAaHOBOK H
’KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopzanuzayus:



CaMOCTOSITENILHO COCTABJIATH IUIAH, AITOPUTM PEIICHUS 3a7auil (WM €ro 4acTh), BEIOUPATh
crnoco0 pemieHHs C  Y4ETOM HMMEIOIIUXCS PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELUICHUN C y4ETOM HOBOI MH(OpMAITIH.

Camokonmponw:

BJaJIeTh CIOCO0aMM CAaMONPOBEPKH, CAMOKOHTPOJS Mpolecca W pe3yibTaTa peLIeHUs
MaTeMaTHYECKOH 3a7a4u;

IIPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTIYT BO3HMKHYTH IIPH DPEIIECHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIEHHBIX OIIMOOK, BBISIBJIEHHBIX
TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH IOCTAaBICHHOW LENIM U YCIIOBUSM,
OOBSICHATH MPUYMHBI TOCTH)KCHUS WIIM HEJTOCTHKCHUS LENH, HAXOIUTh OIIMOKY, AaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

Io3naBarenbuble YYJ obecneunBaioT (oOpMUpOBaHHE 0a30BBIX KOTHUTHBHBIX
nporeccoB o0yyaromuxcst (OCBOGHHE METOJIOB IO3HAHUS OKPYXKAIOLIEro MHUpa; NPUMEHEHUE
JIOTMYECKUX, UCCIIEI0BATEIbCKUX ONepaliii, yMeHui paboTath ¢ MHGOpMaLuei).

bazoevie nozuueckue oeiicmeusn:

BBISIBJIATh U XapaKTEpHU30BaTh CYLIECTBEHHbIC IPHU3HAKM MaTeMaTHUECKUX OOBEKTOB,
HOHATHH, OTHOIICHUI MY MOHATUSIME; (POPMYITHPOBATH OTIPE/ICICHNUS TOHATHH; yCTaHABINBAThH
CYUIECTBEHHBIN NMPHU3HAK KJIACCH(HUKAINK, OCHOBAHUS Ul 00OOIIEHHUS W CPaBHEHUS, KPUTCPUH
IIPOBOJIMMOIO aHAJIN3A;

BOCIPUHUMATh, (POPMYJIMpPOBAaTH M IPEOOpPa3OBbIBATh CY)KJIEHUS: YTBEPAMUTEIbHBIE U
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00ILUE; YCIOBHBIE;

BBISIBJIATh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTHUBOpEUMs B (akTax,
JTAaHHBIX, HAOJIOICHUSAX U YTBEPXKJICHUX; ITpeiaraTb KpUTEPUH AJIs BBISIBICHUS 3aKOHOMEPHOCTEH
Y TIPOTUBOPEYHIA;

JieNlaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MaTEMATUYECKUX YTBEPXKACHUH (MpAMblE U OT MPOTUBHOTO),
IIPOBOAMTH CAMOCTOATEIBHO HECIIOKHBIE 10KA3aTeIbCTBA MaTEMaTUUECKUX (PaKTOB, BBICTPaUBAaTh
apryMEeHTallMio, TPUBOJUTH MPUMEPbl W  KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
paccyXJIeHuUs;

BBIOMPATH CIIOCO0 pelnieHus yueOHo 3aqaun (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BBIOMpATh HanOOJIee MOIXOAALINH ¢ YYETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oeiicmeun:

HCIOJIb30BaTh BOMPOCH! KaK MCCIIEOBATEIbCKUN MHCTPYMEHT NO3HAHUS; (POPMYIUpPOBATh
BONPOCHI, (PUKCUPYIOLIHE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIBHO YCTaHABIMBATh UCKOMOE U
naHHoe, GOPMHUPOBATH TMIIOTE3Y, APIYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHHE;

MPOBOAUTh IO CAaMOCTOSTEIbHO COCTABICHHOMY IUIaHY HECIOKHBIN 3KCIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBeKTa,
3aBHCUMOCTEI 0OBEKTOB MEXy cO00ii;

CaMOCTOSITENTbHO (hOPMYITMPOBATH 00OOIIEHHSI U BBIBOJBI MO pe3yJibTaTaM MpPOBEAEHHOTO
HaOJIOIeHNUs, UCCIIEIOBaHMS, OLEHUBATh JOCTOBEPHOCTh IMOJIyUYEHHBIX PE3yJIbTAaTOB, BBHIBOJIOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IPOLIECCA, a4 TAK)KE BBIABUIATh IIPEIIOJIOKEHUS O
€ro pPa3BUTHH B HOBBIX yCIIOBHUSX.

Paboma c ungpopmayueii:



BBISIBJISITh HEJAOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIUU, JAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1auH;

BEIOMpaTh, AaHAJIM3UPOBATh, CHCTEMATHU3MPOBATh M WHTEPIPETHUPOBATH HH(POPMAITHIO
pa3IMYHBIX BUJOB U (DOPM IPEICTABICHHUS,

BbIOMpaTh (popMy mpeicTaBiieHUs HHPOpPMAIUN W WUIIOCTPUPOBATh pelIaeMble 3aJa4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoil 1 ©X KOMOMHALIMSIMY;

OLICHUBATh HAIEKHOCTh MHQOPMAIMHM MO KPUTEPHUSIM, NPEJIOKEHHBIM YUYUTENIEM WU
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENBLHO.

KommynukatuBubsie YY]J[ oOecnieunBaroT chopMHpPOBAHHOCTH COLMATBHBIX HABBIKOB
oOyyarouuxcsi.

Obwenue:

BOCIIPUHUMATh W (DOPMYITHPOBATH CYKICHUS B COOTBETCTBUU C YCIIOBUSMHU M LEISIMH
0011IeHHUS; ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TMCbMEHHBIX TEKCTAX,
JaBaTh MOSCHEHUS MO X0y PEIICHHUs 3a/1a4l, KOMMEHTHUPOBAThH MOMYyUYEHHBINA Pe3ybTaT;

B Xo0zie 00CYyXJIeHHUsl 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI, MPOOIEMBI,
pemaeMoil 3amauM, BBICKA3bIBaTh WICH, HAlleIEHHBIE HAa TMOWCK PEHICHHs; COMOCTaBISTh CBOU
CYXKICHHS C CYXICHHMSIMH JIPYTMX YYaCTHHUKOB JIUaiora, OOHapyKUBaTh pa3iiUyMe U CXOJICTBO
MO3HIINI; B KOPPEKTHOW (hopme (popMyTnpoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEJICTABIATh PE3YJbTaThl PEIIECHUs 3aJaud, SKCIEPHUMEHTAa, WCCIEN0BaHUs, MPOEKTA;
CaMOCTOSITEJIbHO BBIOMpATh JOpMaT BBICTYILICHUS C YUETOM 3a7a4 MPE3EHTAIMA U 0COOEHHOCTEM
ayJIMTOPHUH.

Compyonuuecmeo:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIWBHAYaIbHON paboThl mpu
pelieHny y4eOHBIX MaTeMaTHYeCKHX 3a/ay; MPUHUMATh IIelb COBMECTHOW JAeSITeTbHOCTH,
TUTAHUPOBATh OPraHU3allMI0 COBMECTHON PalOTHI, pacHpenensaTh BUIbI paboT, TOTOBapHBAThCS,
00cy>XJ1aTh MPOIIECC U PE3YyJIbTaT pabOThl; 0000IIaTh MHEHHS HECKOJIbKUX JIIOJIEH;

y4acTBOBATh B TPYyNMoBBIX (opMax paboThl (0OCYKIeHUsI, OOMEH MHEHUSIMH, MO3TOBBIC
HMITYPMBI U JIp.); BBIIOJHITH CBOIO YacTh PaOOTHI U KOOPIAUHUPOBATH CBOU JIEUCTBUS C APYTHUMH
WIEHaMU KOMaHJIbl; OLIEHMBAaTh KaueCTBO CBOETO BKJIaJa B OOUIMI HPOAYKT MO KPUTEPHSIM,
c(hOpMyIUPOBAHHBIM YYACTHHUKAMU B3aUMOICHCTBHUS.

IIpenmeTrHble pe3yJibTAThI

7 kiaacce

Yucna u gpluucnenusn

BrITIoNTHATE, codeTass YCTHBIE M INHUChMEHHBIC TPHUEMBI, apu(pMeTHYeCKHue IEHCTBUSA C
paroHaTFHBIMU YHCIIAMHU.

HaxonuTh 3HA4YCHHS YHUCIIOBBIX BBIPAKEHHWI; MPHUMEHSAThH Pa3HOOOpa3HBIE CIOCOOBI M
NpUEMBl  BBIYUCIICHUS 3HAUCHUH JPOOHBIX BBIPAXKCHHH, COJEPKAMUX OOBIKHOBEHHBIC W
JECATHUYHBIE TPOOH.

[TepexonuTh OT OAHOU (OPMBI 3aMUCU YHUCEN K JIPYroi (mpeoOpa3oBbIBATh JAECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECATHYHYIO IPOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHANIbHBIE YUCIIA.

OKpyrasaTh 4ncia.

BbINonHATh NPUKKUIKY U OLEHKY pe3ysbTaTa BBIYMCICHUHN, OICHKY 3HAYCHHH YHCIOBBIX
BBIPAXKEHUI.



BbINONMHATE AEHCTBUS CO CTENEHAMU C HATYPaJbHBIMHU ITOKA3aTEIISIMU.

[TpuMeHsATh MPU3HAKH EITUMOCTH, Pa3JI0OKEHNUE HA MHOKUTEIN HATYPaJIbHbBIX YHCEIL.

Pemate mpakTHKO-OPUEHTUPOBAHHBIE 3a7aud, CBS3aHHBIE C OTHOUICHWEM BEJIHYUH,
IPONOPLHUOHATBHOCTHIO BEJTMUNH, MPOLEHTAMHU; HHTEPIPETUPOBATH PE3YJIbTATHI PEIICHUS 33134 C
y4€TOM OI'paHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMAaTPUBAEMBIX OOBEKTOB.

Anzedpauueckue eviparxcenus

Hcnonb30Bath anredpanyeckyro TEpPMUHOIOIHIO M CUMBOJIMKY, IPUMEHATH €€ B Mpolecce
OCBOCHMS yU€OHOT0 MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BbIPaKEHUH MTPU 3aJJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

Brimonsate npeoOpa3oBaHus 1e0r0 BHIPAKEHUS B MHOTOWICH MPUBEICHUEM MOJ00HBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BbINONHATE yMHOXKEHHE OJHOWIEHA Ha MHOIOWIEH W MHOrO4YJIeHa HAa MHOI'OYJIEH,
OPUMEHATH (POPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcymecTBIATh Pa3IoKEHHUE MHOTOWIEHOB HAa MHOXXMTENIM C IOMOLIbIO BBIHECEHHUS 3a
CKOOKM OOIIEro MHOXHTEJs, IPYNIHUPOBKU CJIaraéMblX, NMPUMEHEHUS (OpPMYJ COKPAIIEHHOTO
YMHOXKEHUS.

[IpumeHnsaTh npeoOpa3oBaHUS MHOTOWIEHOB JJIsl pPELIEHMsS pa3IMyHbIX 3a7ad U3
MaTEeMaTHKH, CMEXHBIX TIPEJMETOB, U3 PEATbHOMN MPAKTHKH.

Hcnonp30BaTh CBOWMCTBA CTENEHEH C HATYPaJbHBIMH ITOKA3aTENSIMU JIJIsl IPE0Opa30BaHUS
BBIPAKCHU.

Ypasenenusn u nepagencmea

Pemare nuHeliHbIE ypaBHEHHs C OJHOW NMEpEeMEHHOMH, MPUMEHss MpaBuia Iepexoaa oT
HCXOJIHOTO YPaBHEHUS K PaBHOCUIIbHOMY eMy. [IpoBepsTs, ABseTCS I YUCI0 KOPHEM YPABHEHUS.

[TpumensTh rpaduyeckre MeTO/Ibl P PEIICHUH JTMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupath npuMepsl ap YMce, SBISIOIINUXCS pellieHHeM JMHEHHOTO YpaBHEHUS ¢ IBYMs
NEPEMEHHBIMH.

Ctpouth B KOODAMHATHOW IUIOCKOCTH TpaduK JHMHEWHOTO YypaBHEHHS C ABYMS
NIEPEMEHHBIMH; TTOJTB3YSICh TPa)uKOM, TPUBOINUTE IIPUMEPHI PEIICHUST YPaBHEHUSI.

Pemate cucteMbl OBYX JIMHEHHBIX YpaBHEHHH C IBYMs IMEPEMEHHBIMH, B TOM YHCIE
rpau4ecKy.

CoctaBiiATh U pemiaTh JUHEHHOE ypaBHEHHE WJIM CHUCTEMY JIMHEHHBIX YypaBHEHHH IO
YCIOBHMIO 3aJ]aud, WHTEPIPETHUPOBATb B COOTBETCTBUM C KOHTEKCTOM 3aJ[audl IOJIyYeHHBII
pe3yJIbTar.

N300paxkaTh Ha KOOPAMHATHOW TMPSMOM TOYKHM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3allUCHIBATh YHCJIOBBIE TPOMEXYTKH Ha
anreOpanvIecKkoM SI3bIKE.

OTMeyaTh B KOOPAWHATHOW TUIOCKOCTH TOYKH TIO 3aJaHHBIM KOOpAWHATaM; CTPOUTH
rpaduku TuHEHHBIX QyHKIMHA. CTpouTh TpaduK QyHKIHH Y = |X|

OnuchIBaTh ¢ MOMOIIBIO QYHKINI N3BECTHBIE 3aBUCUMOCTH MEKAY BETMYMHAMU: CKOPOCTb,
BpEMs1, paCCTOSTHUE; 1I€Ha, KOJINYECTBO, CTOUMOCTh; IIPOU3BOJUTEIBHOCTD, BpEMs, 00bEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[TonumaTth rpaduyeckuil crocod MpencTaBieHHUs U aHadu3a MH(OpMaIuH; U3BJIEKATh U
MHTEPIPETUPOBATH NHPOPMALIUIO U3 TPA(QUKOB PEANbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 ki1acc
Yucna u evluucienus



Hcnonp30BaTh HauyalbHBIE INPEACTABICHUS O MHOXKECTBE JECHCTBUTEIBHBIX YHCEN JUIS
CpaBHEHHsI, OKPYIJIGHHUS W BBIUYMCICHUH; W300pakaTh JCHCTBUTEIbHBIC 4YHCIAa TOYKAMH Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHATh MOHATHE apU(PMETHIECKOT0 KBAAPATHOTO KOPHS; HAXOIUTh KBaJApaTHBIE KOPHH,
UCNONb3ysd MpPH HEOOXOIUMOCTH KaJbKYJSATOP; BBIIOJIHATh IPeoOpa3oBaHUS BbIpAXKEHUH,
coJlepKalluX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb30Bare 3anucd OOJIBIIMX M MalbIX YHCENl C MOMOIIBIO JECATUYHBIX ApoOeil u
creneHei yucina 10.

Anzedpauueckue eviparxcenus

[IpuMeHSATh TMOHATHE CTENEHH C IeNbIM II0Ka3aTejeM, BBINOJHATH IMPEoOpa3OBaHUA
BBIPAKECHUM, COAECPKALUX CTEIICHU C LIEJIBIM II0KA3aTEIIEM.

BbINONMHATE TOXKAECTBEHHbIE NpeoOpa3oBaHUs PALMOHAIBHBIX BBIPAXKEHUM Ha OCHOBE
NpaBWI JEHCTBUN HAJlL MHOTOWICHAMH H alreOpandecKuMu Jpo0OsMu.

PackiagpiBaTh KBaspaTHbIN TPEXUICH HA MHOXKHUTEIH.

[TpumMeHsaTH IpeoOpa3zoBaHUs BEIPAKEHUH I peLICHUs pa3InYHbIX 3a7a4 U3 MaTEMaTUKH,
CMEKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Ypasnenusn u nepasencmea

Pemarp nuHeliHble, KBaJipaTHbIE YPAaBHEHUS U PallMOHAJIbHbIE YpaBHEHMsI, CBOJSAIINECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBOoaNTH MpOCTEMIINE UCCIENOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM YHCIIE C
IPUMEHEHHUEM IpapUuecKuX MpeacTaBiIeHui (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WM CHCTEMA
YpaBHEHH pelIeHus, €ClId UMEET, TO CKOJIBKO, U TIp.).

[lepexoaute OT cloBecHOM (HOPMYIMPOBKM 3anaud K e€ anreOpanyeckod MoOJenu ¢
IIOMOUIBIO COCTABJICHNS YPABHEHMSI MJIM CUCTEMBI YpaBHEHU I, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ1a4M MTOJIy4E€HHBII pe3ynbTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB IS CPABHEHMSI, OLICHKH; pellaTh JUHEHHbIE
HEPAaBEHCTBA C OJHOM NEPEeMEHHOM M MX CHCTEMbl; JaBaTb TIpapUUecKyl0 HIUTFOCTPALUIO
MHO’KECTBa pELICHNI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

[ToHrMaTh U UCTIONB30BaTh (PYHKIIMOHAIBHBIE OHATHUS U A3bIK (TEPMUHBI, CUMBOJIINYECKHE
0003HaueHMsI); ONpPENENATh 3HaueHne (YHKIMU O 3HAYEHUIO apryMEeHTa; ONpeAessaTh CBOIMCTBA
¢byHK1IMU MO e€ rpaduKy.

CtpouTh TpaduKy d1eMeHTapHBIX (yHKIH Bugay = K/X ,y =X 2,

y =x3,y =VX, y = |x|; olIHChIBATH CBOHCTBA YHCIOBON (DYHKIH IO 68 rpaduKy.

9 knace

Yucna u eviuucnenus

CpaBHMBATh U YNOPAA0OYNBATH PALIMOHATIBHBIE U HPPALMOHAIBHBIC YUCIIA.

Brimonsate apudmernueckue ASWCTBUS C PallMOHATIBHBIMU YHCIAMHU, COUYETas YCTHbIE U
MACBMEHHBIE ITPUEMBI, BBITTOJIHATH BBIYUCICHUS C UPPALMOHAIIBHBIMU YUCIIAMH.

Haxonuth 3HayeHUs cTeneHel ¢ LEeIbIMU IOKa3aTeIsIMU U KOPHEW; BBIYUCIIATL 3HAYCHUS
YHCJIOBBIX BBIPAXKECHUM.

OxpyrisTh ACUCTBUTEIBHBIC YHWCIA, BBINOJIHATH IPUKHUIKY pE3y/lbTaTa BBIYMCICHUM,
OLICHKY YHMCJIOBBIX BBIPAKCHUH.

Ypasnuenus u nepasencmea



Pematp nuHelHbIE U KBaipaTHbIE YPABHEHUS, YPAaBHEHMSI, CBOAALLMECS K HUM, IPOCTENILINE
IpOoOHO-pallOHATIbHBIE YPABHEHUS.

Pemarp cuctembl ABYX JIMHEHHBIX YPaBHEHMM C IBYyMS IIEPEMEHHBIMU U CHUCTEMBI ABYX
YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemare TekcTOBBIE 3a7auM  anreOpanvyecKuM CIIOCOOOM C IOMOLIbKO COCTABICHMS
YPaBHEHHUs UJIM CUCTEMBI IBYX YPABHEHUH C IBYMs IIEPEMEHHBIMH.

IIpoBoauTh mpocTeinve NCCIeI0BaHusl YPABHEHUM U CUCTEM YPABHEHMH, B TOM YHCIIE C
IpUMEHEHHEM IpauuecKuX IpeCcTaBIeHUH (ycTaHaBIMBATh, UMEET JIM YPABHEHUE WIIM CUCTEMA
YPaBHEHUH peLIeHUs], €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHEiiHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)kaTh pelICHHE
HEPABEHCTB Ha YMCJIOBOM IIPSIMOM, 3alIMCBIBATh PEIIEHUE C IIOMOILBIO CHMBOJIOB.

Pematb cuctemMbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINE KBAIpaTHOE
HEPaBEHCTBO; M300pa)kaTh PEIIEHHE CHUCTEMbl HEPABEHCTB HA YMCIIOBOM MpPsIMOM, 3aluChIBaTh
pELIEHUE C IIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELICHUH Pa3IMYHBIX 3a7ady.

Dyukyuu

Pacnio3HaBath GyHKINHU U3y4yeHHBIX BUJOB. [loKa3bIBaTh CXeMAaTHUYECKH PACIIOIOKEHUE Ha
KOOPJMHATHOM IJIOCKOCTHU IpauKOB

dymxmmii Buma: y =kx, y=kx + b, y =k/x, y =ax®? + bx + ¢, y = x5, y = ¥, y = |x| B
3aBHCHUMOCTH OT 3HaUCHHUH KO PHUIIMEHTOB; OMMUCHIBATH CBOWCTBA (DYHKITHIA.

Crtpouth M H300pa)xkaTh CXeMaTHYeCKH TrpauKd KBaIpaTHUHBIX (YHKLIWH, OMHCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMHA MO UX IpaduKam.

Pacrnio3HaBaTh KBaJIpaTH4YHYO (PyHKIUIO IO GOpMYIIe, TPUBOAUTH IPUMEPHI KBAAPATUYHBIX
(GYHKUMN U3 pealbHOW KU3HU, GU3UKU, TEOMETPUH.

Apupmemuueckan u zeomempuyeckan npozpeccuu

Pacnio3znaBath apupMeTHUECKYI0 M T€OMETPUUYECKYIO MPOTPECCUU MPHU Pa3HBIX criocodax
3a/1aHus.

BbINONMHATE BBIUKCIEHUSI C MCIONb30BaHHUEM (QOPMYJT N-TO 4WiI€Ha apu(PpMETHUECKOH U
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh 4IeHbI OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM MJIOCKOCTH.

Pemats 3a1aun, CBsI3aHHBIE ¢ YMCIOBBIMHU ITOCIEA0BATEIBHOCTSMHU, B TOM YUCIIE 3a/1a4H U3
peabHOM JKU3HU (C UCTIONBb30BaHUEM KAJIbKYIATOPA, IIUPPOBBIX TEXHOJIOTHI).



3. TemaTnuyeckoe IJIAHKPOBAHME

7 kaacc (He meHee 102 v)

Ha3Banue pasaena
(TeMbI), YMCJIO YACOB

OcHoBHoOe coaep:kanue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqamumxca

Yucna ¥ BEIYUCICHUS.
Pammonanbubie yucia
(25 9)

[ToHsiTHE palMOHAIIBHOIO YUCIIA.
Apudmernieckne IeHCTBHS C
palMoHaIbHBIMU YKciaMu. CpaBHEHHE,

CTerneHb ¢ HaTypaJIbHbIM MTOKA3aTeIIeM.
PerieHne OCHOBHBIX 3aJ/1a4 Ha IPOOH,
MPOIICHTHI U3 PEaTbHOMN MPAKTHKH.
[Tpu3HaKK JETUMOCTH, PA3JIOKEHUS Ha
MHOYXHUTCJIN HATYPaJIbHBIX YHUCCII.
Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHasi TPOMOPIIMOHATBHOCTH

YOopAaaA04uBaHUEC pallMOHAJIbHBIX YU CCII.

CucreMaTU3UpOBaTh U 00OTAIATh 3HAHUS 00 OOBIKHOBEHHBIX U ICCATUYHBIX
pOOSsIX.

CpaBHUBATH U YIIOPSAI0YMBATE APOOH, IPeoOpa30BbIBas MPU HEOOXOTUMOCTH
necATUYHbIe IpoOu B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B IECSITUYHBIEC, B YACTHOCTH B
0ECKOHEUHYIO JIECATUUHYIO APOOb.

[TpumeHsTh pa3HOOOpa3Hbie CIOCOOBI M MPUEMBI BHIYMCIICHUS 3HAYCHHUH TPOOHBIX
BBIPXKEHUH, COIepKAIUX OOBIKHOBEHHBIE U JECSITUYHBIEC POOH: 3aMEHSITh MPU
HE0OXOIMMOCTH JECITHUHYIO IPO00b OOBIKHOBEHHON M OOBIKHOBEHHYIO I€CATUYHOM,
MPUBOANTH BRIpKEHHE K (hopme, Hanbosiee yA0OHOH sl BRIYMCIICHUH,
peoOpa3oBhIBATh JPOOHBIC BRIPAKEHUS HA YMHOKEHHUE U JICTICHUE IECATHIHBIX
po0ei K TEHCTBUSIM C IIETTBIMU YU CIIAMH.

[TpuBOIUTE YKHCIIOBBIE M OYKBEHHBIC MPUMEPHI CTETICHH C HATYPaJIbHBIM
nokaszaTesieM, OObsICHSAS 3HaUEHUsI OCHOBAHHUS CTETIEHH U TIOKa3aTesl CTeNeHH!,
HAXOJMTh 3HAYEHHs cTeneHel Buaa " (a — K mo6oe panroHanbsHOE 9iCIIo, n
HaTypaJbHOE YNCIIO).

[ToHrMaTh CMBICH 3aKUCH OOJIBIIMX YUCEN C MOMOIIBIO JECITUYHBIX ApoOei u
cTenieHel yucina 10, NpUMEeHSITh UX B PEaJIbHBIX CUTyaIUsX.

[IpyuMeHsTh IPU3HAKU JEIUMOCTH, Pa3I0KEHHs Ha MHOKUTEIH HAaTypaibHBIX YHCEIL.
Pemath 3a1auu Ha YacTH, MPOLIEHTHI, IPOMOPIIUH, Ha HAX0XKIeHUE Apo0Ou
(mporteHTa) OT BETUYHHBI U BETUYUHBI 110 € 1podu (TporeHTy), apodu (mporieHTa),
KOTOPBII COCTABIISET OJIHA BEIMUYMHA OT Apyroil. [IpuBoauTk, pa3dupars, OIIEeHUBATh
[pa3IMYHbIE pEUICHUs, 3aUCH PEIIEHUN TEKCTOBBIX 3a/1a4.

Pacnio3HaBath 1 O6’b}ICH}ITL, OmnupadCh Ha ONPCACICHUA, ITPAMO IMPOIMMOPHUOHAIIBHBIC




1 00paTHO NPONOPLUOHATBHBIE 3aBUCUMOCTU MEXKIY BEIMYMHAMU; IPUBOIUTD
MPUMEPHI 3TUX 3aBUCUMOCTEH U3 PEaTbHOI0 MHUpPa, U3 APYTHX YUEOHBIX MPEIMETOB.
Periate MpakTUKO-OpPUEHTUPOBAHHBIC 331a4H HA APOOH, IPOICHTHI, IPIMYIO U
00paTHYIO MPONOPIMOHATIBHOCTH, TPOIOPIIUU

IAnreOpanyeckue
BBIPKCHUS
(27 u)

bykBeHHbIe BbIpakeHus. [lepemenHbIe.
JlomycTrMble 3HAaYEHUSI IEPEMEHHBIX.
DOpMYIIbIL.

[TpeoOpa3oBaHre OYKBEHHBIX BHIPAKEHUH,
[pacKpbITHE CKOOOK U IPUBEACHUE
MOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYpaJIbHbIM
MOKa3aTeseM.

Mmuorousnensl. CloxXeHHe, BHIUUTAHUE,
YMHOXEHHE MHOTOWIEHOB. DopMyIibl
COKpaIIEHHOr0 yMHOXeHUs. Pa3noxenue
MHOTOYJIEHOB Ha MHOKUTEIH

OBnageTh aNredpandeckor TEPMUHOIOTUEN U CUMBOJIMKON, IPUMEHSTH €€ B
[poLiecce OCBOEHUS Y4eOHOT0 MaTepuana.

HaxoauTh 3HaueHHs OyKBEHHBIX BBIPQXKECHUN MTPH 3a8/1aHHBIX 3HAYCHUSIX OYKB;
BEITIONTHSTH BRIYUCIICHUS TI0 (popMyTam.

BrITIOHATE IPE0Opa30BaHUS IIEJIOTO BRIPAXKCHUS B MHOTOWICH IPUBEICHUEM
MOJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BrInoaHsAT, yMHOXKEHHE OAHOUYICHA HA MHOTOWIEH U MHOTOWICHA HA MHOTOYJIEH,
MPUMEHSTH (POPMYJIBI KBaJIpaTa CyMMbI U KBaJapaTa pa3HOCTH.

OcCyIIeCTBIIATh Pa3I0KEHNE MHOTOYWIECHOB HA MHOYKUTEIU IyTEM BBIHECEHHUS 32
CKOOKU 00I1Ier0 MHOXKUTEISI, TPUMEHEHHsI POPMYJIbl Pa3HOCTH KBaJpaToB, GopMyIl
COKpAIIEHHOTO YMHOXEHHUSI.

[IpumeHsTH MpeoOpa3zoBaHe MHOTOWICHOB JIJISl PEIICHHs pa3TUYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX TIPEIMETOB, U3 peaTbHOM MPAKTHKHU.

3HAKOMUTHCS C UCTOPUEHN Pa3BUTHS MATEMATUKHU

'YpaBHEHUS U
HepaBeHcTBa (20 )

YpaBHeHMe, IpaBuiia IpeoOpazoBaHus
YPaBHEHUS, PABHOCWIBHOCTb YPABHEHUM.
JInHeliHOe ypaBHEHHE C OJHOM
[IEPEMEHHOM, pEIlIeHNEe TMHENHBIX
ypaBHeHUH. Pemenue 3a1a4 ¢ NOMOIIbIO
YPaBHEHUI.

JIuHeitHoe ypaBHEHUE C IBYMS
nepeMeHHbIMH U ero rpaguk. Cucrema
NBYX JIMHEWHBIX YPaBHEHUHU C JBYyMS
repeMeHHbIMU. Penenue cucrem

ypaBHCHI/Iﬁ CII0CO00M MNOJCTaAaHOBKH U

Pemrate nuHENHOE YpaBHEHHE C OJIHOW NTEPEMEHHOM, IPUMEHSS IIpaBuIla Iepexo1a
OT UCXOJITHOTO YpaBHEHHUsI K PaBHOCUIILHOMY eMy Oosiee mpoctoro Buaa. [IpoBepsrs,
SIBJISICTCS JIM KOHKPETHOE YUCIIO KOPHEM YPaBHEHHUS.

[TonGupath mpUMepHI Map YUCE, ABISIOIIMXCS peIeHUEM JTMHEHHOTO YpaBHEHUS C
NBYMs iepeMeHHbIMU. CTPOUTH B KOOPAWHATHOMH MJIOCKOCTU TpaduK JTUHEHHOTO
YpaBHEHHUSI ¢ ABYMsI IEPEMEHHBIMU; MOJIb3YACh I'pa)KOM, IPUBOJUTH IPUMEPHI
[pELIEHUS] ypaBHEHMUS.

HaxonuTth pemieHue CUCTEMBI IBYX JIMHEMHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.
CoOCTaBIIATh U pelIaTh YPaBHEHHUE UM CUCTEMY YPAaBHEHHI 110 YCIIOBHIO 33Ja4H,
MHTEPIIPETUPOBATE B COOTBETCTBUM C KOHTEKCTOM 3aJa4y I10OJYyYEHHBIN pPe3yJIbTaT




CIOCOOOM CJIOKEHUS

Koopaunats! u
rpaduxu. OyHKIUU
(24 1)

Koopaunara Touku Ha npsimoil. Yucnossle
IIPOMEXYTKH. PaccTosiHre Mexay ABYyMs
TOYKaMH KOOPAVUHATHOU IIPSMOM.
[IpsimoyronbHasi cucreMa KoopAuHaT Ha
riockoctu. [Ipumeps! rpagukoB, 3aJaHHbIX
(dopmynamu. UteHne rpaduKoB peaabHbIX
3aBUCUMOCTEH.

[Tonstue pynkuuu. I'paduk byHKIUN.
CpoiicTBa ¢yHkumii. JInHeiHas GyHKIUS.
[Toctpoenue rpadyka TUHEHHON (QYHKITUH.
['paduk GpyHkImE y = [X|

MN300pakaTh Ha KOOPIWHATHON MIPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATAM, JIy4Hd, OTPE3KH, MHTEPBAJIbL; 3alIMChIBATh UX HA alreOpandeckoM
SI3BIKE.

OTMeuaTh B KOOPAMHATHOH MJIOCKOCTH TOYKH I10 33JaHHBIM KOOPIUHATAM; CTPOUTH
rpaduKy HECTOXKHBIX 3aBUCUMOCTEH, 3a/JaHHbIX ()OPMYJIaMH, B TOM YHCIIE C
IMOMOIIIBIO ITU(PPOBBIX TAOOPATOPHUIA.

[IpuMeHATh, U3ydaTh NPEUMYILECTBA, MHTEPIPETUPOBATH I'paMuecKuil criocod
[PEJCTAaBICHUS U aHaJIM3a pa3HOOOpa3HOM KU3HEHHON HH(OpMaIu.

OcBauBath NOHATHE (PYHKINH, OBJIAI€BAaTh PYHKIMOHATHHON TEPMUHOIOTHEM.
Pacrnio3naBath IMHEHHYIO QyHKINIO y = kx + b, onriceiBaTh €€ cBOICTBA B
3aBHCUMOCTH OT 3HaYeHHUN K03 uureHToB k u b.

Ctpouth rpaduKy JUHEHHOW QYHKIMH, QYHKIMH Y = |X|.

Vcrnonb30Bath HUQPOBBIE pecypehl Ui NOCTPOSHUS IpauKOB QYHKIUHN U
M3y4eHUs UX cBOMCTB. [IpUBOANTE MpUMEpHI TMHEHHBIX 3aBUCUMOCTEH B peabHBIX
nporeccax U sIBIEHUSIX

[loBTOpEHME U
000011eHe (6 1)

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOOB Kypca 7 Kiacca, 00001IeHne
3HAHUI

Br101paTh, NIpUMEHATH OLIEHUBATh CIOCOOBI CPABHEHUS YUCEl, BHIYNCIIEHU,
MpeoOpa30BaHN BBIpAKEHUH, pEIICHNs YPaBHEHUH.

OCyIIECTBIATh CAMOKOHTPOJIb BBITIOJIHSAEMBIX IEUCTBUN U CAMOIIPOBEPKY
[pe3ysbTaTa BEIYMCIECHUN, TpeoOpa3oBaHuM, IOCTPOCHUH.

Pemrate 3a1a4n U3 peaabHOM )KU3HU, IPUMEHATh MaTEMAaTUYECKHUE 3HAHUSA JUIS
[peleHus 3a1a4 U3 IpYrux NpeaIMeTOB.

Perrate TEKCTOBBIE 33/1a4H, CPABHUBATH, BEIOUPATh CLIOCOOBI PELICHUS 3aaul




8 kaacc (He menee 102 v)

Ha3Banue pa3nena
(TeMbl), YHCJIO YACOB

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4aK0IIMXCS

Yucna ¥ BBIYUCIIEHUS.
KBagpaTHble KOPHU
(15 9)

KBangpatubiii KopeHb U3 yncia. [Tonarue 06
MppalMoHaIbHOM YHcIie. JlecsaTuunbie
MPUOTHKCHUS UPPALMOHATLHBIX YHCETT.
JleictBuTenbHbie yncna. CpaBHEHUE
NMEHCTBUTENLHBIX Yncel. ApupmMeTnaecKuit
KBaJpaTHBI KOPEHb.

YpaBHenue Buaa x2 = a. CoiicTa
apr(PMEeTHUECKUX KBAAPATHBIX KOPHEH.
[TpeoOpa3oBaHKE YHCIOBBIX BBIPAKCHU,
CO- JIEPIKaIlUX KBAJIpaTHbIC KOPHU

DopMyTUpPOBaATh ONpPEAeTICHIE KBAAPATHOTO KOPHS U3 YHCIA, apUPMETHISCKOTO
KBaJIPAaTHOT'O KOPHSI.

I IpuMEHATH OnepanyIo U3BJICUYCHHS KBAIPATHOTO KOPHS U3 YMCIIA, UCIIONb3YS IIPU
HEOOXOIMMOCTH KAIIbKYJISTOP.

O1eHMBaTh KBAIPAaTHBIC KOPHU IIEITBIMU YMCIIAMHU U JIECITUIHBIME JPOOSMHU.
CpaBHUBATH U YIIOPSAIO0UYMBATH PALIMOHAIBHBIE U HPPALIMOHAIILHBIE YUCIIA,
3aIllMCaHHBIC C TIOMOIIBIO KBAJAPATHBIX KOPHEH.

MccrenoBath ypaBHEHHE X2 = a, HAXOAUTh TOUHbIE U TIPHOTIKEHHBIE KOPHH TIPH 2 >
0.
MccnenoBars CBOMCTBA KBaJAPATHBIX KOPHEH, ITPOBO/IS YUCIIOBBIE DKCIIEPUMEHTHI C
MCIIO0JIb30BAaHUEM KAJIBKYJIATOPA (KOMIIBIOTEPA).

Jloka3bIBaTh CBOICTBA apu(METHUECKUX KBAPATHBIX KOPHEH; IPUMEHSTD UX IS
MpeoOpa3oBaHus BEIPAKEHUI.

BrIomHATE IpeoOpa3oBaHus BRIPAKEHUI, COJIEPKAINX KBaIpaTHbIE KOPHHU.
BripakaTh epeMeHHbIe U3 TEOMETPUUECKUX U (PU3NIECKHX (POPMYIL.

BbrancnsaTh 3HaYSHHsI BBIPOKEHUH, COAepkKAIIUX KBAJPaTHbIE KOPHH, UCIIONb3YS
MpU HEOOXOIUMOCTH KAJIbKYJISTOP.

lcriosib30BaTh B XOJI€ PEIICHUS 3a/1a4 dJICMCHTAPHBIC MTPEICTABICHHS, CBSI3aHHBIC C
HpI/I6J'II/I)KéHHI)IMI/I 3HAYCHUAMU BCIINYUH.

3HAKOMUTbHCS C UCTOPUEN pa3BUTUSI MaTEMAaTUKHU




Uwpcia 1 BEIYHCICHUS.
CTerncHb

C IeJIBIM IT0Ka3aTeIeM
(7 9)

CreneHs ¢ LeIbIM [T0Ka3aTeIeM.
CrangapTHas 3alluCh YUCIa.

PazMepbl 00BEKTOB OKPYKAIOLIETO MUPA
(OT 3J1IeMEHTApHBIX YaCTULL 0
KOCMHUYECKUX O0BEKTOB), JUINTEIILHOCTh
[IPOLIECCOB B OKPYKAIOLIEM MUDE.
CBoiicTBa CTENEHH ¢ 1IeJIbIM II0Ka3aTeaeM

DopMyIUpPOBATh ONPEAEIECHUE CTEIIEHU C LIETIbIM [T0KA3aTEIIEM.

[TpencraBisaTh 3aMuch OOJBIIMX M MAJIBIX YHACEN B CTaHAapTHOM Buje. CpaBHUBATh
YKCIIa U BEJIMYMHBI, 3alIMCAaHHbIE C UCII0JIb30BaHUeM cTeneHu 10.

lcronb30BaTh 3aMKCh YMCE B CTAHJAPTHOM BHUJIE JUISl BBIPDAKEHUS Pa3MEPOB
00BEKTOB, IJIUTEILHOCTH MIPOLIECCOB B OKPYIKAIOIIEM MUpE.

@DopMyIHUpOBaTh, 3aIIUCHIBATH B CUMBOJIMYECKOH (hopMe U MILTIOCTPUPOBATH
[IpUMEpaMH CBOICTBA CTENEHU C LEJIbIM I10KA3aTEIEM.

[IprMeHsITh CBOMCTBA CTETICHHU I TPE00pa30BaHUs BRIPAXKEHUI, COIepKAIINUX
CTEIIEHU C LEJIBIM IOKa3aTesieM. BhINMOIHAT NEHCTBUS C YUCIIAMU, 3alIMCAaHHBIMU B
CTaH/JapTHOM BUJE (YMHOXKEHUE, IEIIEHNE, BO3BEICHHUE B CTEIICHb)

Anrebpanyeckue
BBIPKECHUSI.
KBaapaTHbIi TpEXUIEH

(59)

KBanpatubiii TpéxwieH. Pazinoxkenue
KBaJIPaTHOT'O TPEXUJIEHA HA MHOKHUTEIHN

Pacrnio3naBath KBaI[paTHBIﬁ TpéXquH, YCTaHaBJIMBATb BO3MOKHOCTB €I'0
PAa3JI0KCHUA HA MHOXKXUTCIIN.

PaCKJIaI[I)IBaTB Ha MHOXXHTCIIN KBaIIpaTHLIf/'I TpéX‘-IJIeH C HCOTpULATCIIbHBIM
MUCKPUMHUHAHTOM

Anrebpanyeckue
BBIPAXKCHUSA.
Anrebpanyeckas
po0b

(15 )

AnreOpanyeckas npo0b. JlomycTumblie
BHAYCHUA IICPEMCHHBIX, BXOJAIINX B
anreOpandeckne BeIpakeHus1. OCHOBHOE
CBOMCTBO ayireOpandeckoit 1poou.
Coxparienue apooeii.

CrnosxeHue, BBIYUTaHUE, YMHOXKEHHE U
neneHue anredpandeckux ApooOeii.
[IpeoOpa3oBaHue BhIpaKEHUM,

COZACPIKAIINUX anre6pqueCKHe I[pO6I/I

3anuchiBaTh anreOpandeckue BoipaxkeHus. Haxonute

00J1aCTh OIIpEIeTICHUS PAIMOHAIIBHOTO BBIPAKEHUS. BBITIOIHATH YHCIIOBBIC
MOACTAaHOBKHU U BBIYUCIIATH 3HAUYCHHUEC I[pO6I/I, B TOM YHCJIE C IOMOIIIBIO
KaJbKyJIsITOpa. @OpMyJIMpPOBAaTh OCHOBHOE CBOMCTBO anredpanyeckoil 1podu u
MPUMEHSTH €ro AJs peodpazoBaHus JpoOeit. BeIMOIHATE AeicTBUS C
anredpanyeckuMu Apoosmu. [IpuMeHsaTh Mpeobpa3zoBaHus BeIpaKEHUH J1s
pemeHus 3a1a4d. BeipaxkaTh nepemMeHHble U3 GopMyIl (GU3NIECKUX,
reOMETPHUECKUX, OMUCHIBAIOLINX ObITOBBIE CUTYAlIIMH)




'YpaBHEHUS U
HEPaBEHCTBA.
KBanparHbie
ypaBHeHus (15 1)

KBanpaTtHoe ypaBHeHue. Henonnoe
KBaJpaTHOe ypaBHeHUe. Dopmyiia KOpHEn
KBaJpaTHOro ypasHeHus. Teopema Buera.
Pemienue ypaBHeHUH, CBOJSAILIUXCS K
kBaapaTHBIM. [Ipocrelimme qpooHo-
pallMOHAJIbHBIC YPABHEHUS.

PemieHne TEKCTOBBIX 3aJa4 ¢ IOMOLIBIO
KBaJIpaTHBIX YPaBHCHUM

Pacrio3HaBaTh KBapaTHbIE YPABHEHHUS.

3anuceiBaTh GOPMYITy KOPHEH KBapaTHOTO ypaBHEHHUS; PEIIaTh KBapaTHbIC
YPaBHEHUS — IIOJIHBIE U HETIOJIHBIE.

[IpoBOANUTH MPOCTENIINE UCCIIENOBAaHUSA KBAJAPATHBIX YPAaBHEHUM.

Periate ypaBHEHUs, CBOASIIMECS K KBaJpaTHbIM, C IOMOILBIO TpeoOpa3oBaHuil u
3aMEHOM MepEeMEHHOM.

HaOmnronaTe 1 aHaIU3UPOBATh CBSI3b MEXKAY KOPHAMHU U KO3 HUIIMeHTaMu
KBaJpPaTHOI'O ypaBHEHUSI.

dopmynupoBaTh Teopemy Buera, a Takxe oOpaTHyI0 TeopeMy, IPUMEHSATb 3TH
TEOPEMBI JUIsl peLIEeHUs 3a/1a4

Pemrate TEKCTOBBIE 33/1a4H AITeOPaAMYECKUM CITIOCOOOM: TIEPEXOTUTH OT CIIOBECHOMN
(OpMyJIMPOBKH YCIIOBHS 3a/1a4H K aJIreOpandeckoil MOJIEH MMyTEM COCTaBJICHUS
YPaBHEHHS; PEIIAaTh COCTABIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATh PE3YJIbTAT.
3HAKOMUTbBCS C UCTOPUEH Pa3BUTHS aJreOpbl

YpaBHEHUA
U HEPaBEHCTBA.
CucreMbl ypaBHEHUH

(13 1)

JInHENHOE ypaBHEHHUE C IBYMS
MEepEMEHHBIMHU, €ro rpaduk, IpuMepbl
[pELICHUs] yPAaBHEHUH B LEJIBIX YNCTIAX.
Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU.
[IpuMepsl penieHus: CUCTEM HEITMHENHBIX
YPaBHEHUH C IBYMs [IEPEMEHHBIMH.
['paduueckas MHTEpIIpETaLUsl YPABHEHUS C
NBYMS [IEPEMEHHBIMU U CUCTEM YPaBHEHUMU
C IBYMsI [IEPEMEHHBIMH.

PerreHre TEKCTOBBIX 3a7a4 € 1O~ MOIIBIO

CUCTEM ypaBHEHUI

Pacrnio3HaBaTh JMHEHHbIE YPaBHEHUS C JBYMS [IEPEMEHHBIMHU.

Ctpouts rpadMKy JTUHEHHBIX YPaBHEHUN, B TOM YHCIIE

MCIIONTB3YS ITU(POBBIE PECYPCHI.

Pa3nuyarh napajiesbHble U IEPECEKAIOIINECs IPSIMbIE TIO UX YPABHEHUSIM.
PemaTe cucTeMBbI IBYX JIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
MMOJCTAHOBKOM U CIIOKEHUEM.

Pemars npocreinivie CUCTEMBI, B KOTOPBIX OHO U3 YPAaBHEHUN HE SIBJIAETCS
ITIMHEUHBIM.

[TprBOANTE TpagUUECKYIO0 HHTEPIPETALNIO PELICHNS YPAaBHEHHUS C IBYMsI
MIEPEMEHHBIMU U CUCTEM YPaBHEHUH C JBYMsI IEPEMEHHBIMU.

PemaTe TEKCTOBBIE 3a/1a4U AITeOpPaMIeCKUM CIIOCOOOM




'YpaBHEHUS
1 HEPaBEHCTBA.
Hepasencrsa (12 u)

UucioBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHCTBO ¢ OHON ITEPEMEHHOM.
JInHelHbIE HEPABEHCTBA C OJTHOU
NepeMEeHHON U ux peuieHue. CucreMsl
NMTMHEWHBIX HEPABEHCTB C OJJHOMI
[EPEMEHHOMN U UX pELICHUE.
MN3o0pakeHue peneHus JuHel- HOTO
HEPABEHCTBA U UX CUCTEM Ha YHCIIOBOMI
MPsAMON

@DopMyIMpOBaTh CBOMCTBA YMCIOBBIX HEPABEHCTB, MILIIOCTPUPOBATh UX HA
KOOPAWHATHOH MPSIMOH, TOKa3bIBaTh alreOpanvecku.

[IpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEILICHMS 3a1a4.

Pemarh TuHEHBIC HEPABEHCTBA C OJJHOM MMEPEMEHHOM, H300paKaTh pPeIIcHIEe
HEpPaBEHCTBA HA YMCJIOBOM MPSMOM.

Pemath cucTeMbl TMHEHHBIX HEPABEHCTB, U300paXKaTh PELICHHE CUCTEMbI
HEpPABEHCTB HA YMCJIIOBOU MPSIMOMH

@yukiyu. OCHOBHbBIE
MOHSITUS

(5 9)

[Monsarue Gpynkuuu. O6macTh
OTIpeIeIIEHUs] © MHOYKECTBO 3HAUCHHHA
¢bysakunn. CriocoObI 3aaHus (HyHKITHA.

0TOOpaKeHHE Ha rpaduke

['paduk ynkuuu. CBOHCTBA PYHKIUH, UX

M cronb30BaTh PYHKIIMOHAIIBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY.

Breraucnsath 3Ha4eHUs (PyHKINN, 3a0aHHBIX opmyrnamu (IIpH HEOOXOUMOCTH
MCIIOJIb30BATh KAJTBKYJIATOP); COCTABIATH TAOIHIIB 3HAYCHUH (PYHKIIHH.

CTtpouTh 10 ToOuKaM rpaduku QyHKIIHA.

OnuceiBaTh CBOICTBA (PYHKIIMK HA OCHOBE €€ rpapuecKoro npeacTaBICHuUS.
Vcnonb30Bath (DYHKIIMOHATBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY.

VccnenoBaTh mpuMepbl TpauKOB, OTPAKAIOIIUX PeallbHbIE MMPOLIECCHI U SBICHUS.
[IpuBOANTE TPUMEPHI TPOLIECCOB U ABJICHUN C 3aJJaHHBIMHA CBOMCTBAMM.
lcnonb30BaTh KOMIBIOTEPHBIE IPOTPAMMBI I TOCTPOECHUS rpapuKoB QYHKIUI U
M3y4YEeHUS UX CBOWCTB




DYHKIMH. Urenue 1 mocTpoeHue rpapuKoB HaxonuTh ¢ moMoInbko rpadguka GyHKIUN 3HAUCHHE O]1-

Yucnossie pynkuun  |(pyHkuid. [Ipumepst rpadukon HOM U3 paCCMaTPUBAEMBbIX BEJIMYUH 110 3HAYECHUIO JPYTOM.

(9 9) (yHKIMH, OTpa)KaroIUX peatbHbIe B HECIOKHBIX CIIy4asx BbIpaXKaTh (HOPMYJION 3aBUCUMOCTh MEX/1y BETUUYNHAMH.
[IPOLIECCHI. OnuceiBaTh XapakTep U3MEHEHMSI OJHON BEJIMYUHBI B
DyHKIMH, ONMCHIBAIOIIUE NIPAMYIO U 3aBHCHUMOCTH OT U3MEHEHUS APYTOM.
00paTHYIO PONOPLHOHATILHBIE Pacrio3HaBaTh BU/bI H3ydaeMblX QyHKIMHA. [loka3pIBaTh cXeMaTH4eCKU OJIOKEHHUE
3aBMCHMOCTH, X rpadukn. [unepGona.  |[Ha KOOPAMHATHOM MIIOCKOCTH rpaduko GyHKIHit Buaa: y =X,y = X%,y = VX, y =

I'padux GpyHKImy y = X°. @yHKIun Yy = X2, [X|.

y =x%y = VX, ¥ = |x|; rpadmuaeckoe Vcrionp30BaTh GyHKIMOHATBHO-TpaduuecKre MPeACTaBICHUS AJIsl PEIICHUS 1
[pELIEHHE YPABHEHUI U CUCTEM YPaBHEHUHN [MCCIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUU.

[TpumeHsaTh M(POBBIE PECYPCHI ISl TIOCTPOCHUS TPAPUKOB (DYyHKITHIA

[ToBTOpEeHue u [loBTOpEHNE OCHOBHBIX MOHATUH U Br16upaTh, MpUMEHSTh, OLIEHUBATH CIIOCOOBI CPAaBHEHUS YHCE, BHIYUCICHUH,
00001eHue (6 1) METOJIOB KypCOB 7 U 8 KIIacCOB, MpeoOpa3oBaHUll BBIPAKEHUH, PEIICHUs YPaBHEHUH.
000011IeHIEe 3HAHUIA OCyIIEeCTBIATh CAMOKOHTPOJIIb BBIMOJIHSAEMBIX IEHCTBUN  CAMOIIPOBEPKY

pe3yJibTaTa BRIYUCICHUN, TpeoOpa3oBaHU, MOCTPOCHUIA.

Peate 3a1aun U3 peanbHOM )KU3HU, IPUMEHITh MAaTEMAaTUUECKUE 3HAHUS JJIs
pelIeHus 3a1a4 U3 IPYruX IpeIMETOB.

Permath TEKCTOBBIE 3a/1a4M, CPaBHUBATh, BBIOMPATh CIIOCOOBI PELICHUS 331a4U

9 knacc (He menee 102 yv)

Ha3Banue pa3nena

OcHoBHoOE conepxaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKOIIHXCS
(TemMbl), YMCJIO YACOB

Urcita 1 BEIIUCICHUS. PaIII/IOHaJ'II)HI)IG qucia, nppanuoHaJIbHBIC Pa3BuBaTh MMpEACTABICHHUA O YUCJIaX: OT MHOXXECTBA HATYPAJIBHBIX YUCEIT 10

[leficTBUTENBHBIE 4Kclia, KOHEYHbIE U OECKOHEUHbBIE MHOXECTBA ACUCTBUTEIBHBIX YUCEIL.

yucia (9 u) necsTUUHbIe Jpoou. MHOXKECTBO O3HAKOMUTBCS ¢ BO3MOYKHOCTBIO MPEACTABICHUS ACHUCTBUTEIBHOTO YHCIIAa KAK
NECTBUTENBHBIX YHCEN; IEHCTBUTENbHBIE [DECKOHEYHOW JECITUUHON IpOOH, MPUMEHSTh NECATUUHbIE PUOTNKEHUS
YrciIa Kak OECKOHEUHBIE JIeCATUYHbIE PalMOHAIIBHBIX U UPPALUOHAIBHBIX YHUCEIL.
npoOu. B3aumMHo 071HO3HAUHOE 300pakaTh JEHCTBUTENBHBIE YHCIIA TOUKAMH KOOPAMHATHON MPSMOH.

COOTBCTCTBHUEC MCKAY MHOKCCTBOM 3aHI/ICBIBaTB, CpaBHHUBATL U YIIOPAAOYHBATH JIeCTBUTEIbHEIC YHCA.




NEHCTBUTEIILHBIX YUCET U MHOKECTBOM
TOYEK KOOPAUHATHON IIPSIMOM.
CpaBHEHHUE 1EHCTBUTENIBHBIX YHCET,
apudmeTruecKkre AeUCTBUS C
NEHCTBUTEIIbHBIMU YMCIIAMH.
[TpuOnmxEHHOE 3HAUCHNE BETUUUHBI,
TOYHOCTH MPUOIUKECHHUS.

Oxpyrienue yucen. [Ipukuaka u oneHka
[pe3yJIbTaTOB BBIYMCIICHUN

BBITIONHSATE, COYeTast yCTHBIE M MUCbMEHHBIC TPUEMBI, apu(METHIECKUE TEHCTBUS C
PallMOHAIIBHBIMY YUCJIAMU; HAXOJIUTh 3HAUYCHHS CTEIICHEN C LEIbIMU NTOKA3aTEIIMHU
1 KOPHEH; BBIYUCIIATD 3HAYEHHUS YU CIIOBBIX BBIPAXKEHHUI.

[Tony4nTh MPEACTABICHUE O 3HAYMMOCTH JICCTBUTEIIBHBIX YHCEIT B MPAKTUYECKOMN
ITeATEILHOCTH YSJIOBEKA.

AHAJTM3UPOBATH U JIEJaTh BHIBOJBI O TOYHOCTH MPUOJIMIKEHUS IEHCTBUTEIIBHOTO
Yycya IpU PENICHUH 3a7a4.

OKpyTJIsTh I€MCTBUTEIbHBIC YHCIIA, BHITOIHATH IPUKHUAKY PE3yIbTaTa BHIYUCICHHH,
OLCHKY 3HAYCHUI YUCIIOBBIX BBIPAXKEHHIA.

3HAKOMUTBHCS C UCTOPUEH pa3BUTHS MaTEMATUKHU

'YpaBHEHUS U
HEpaBEHCTBA.
YpaBHEHUSI C OTHOU
nepemMeHHoi (14 1)

JInHeliHoe ypaBHeHMe. Pemenne
YPaBHEHUH, CBOIAIIUXCA K JIMHEHHBIM.
KBanpaTtHoe ypaBHeHue. Pemenue
YPaBHEHUN, CBOIALINXCS K KBaJAPATHBIM.
bukBanpaTHble ypaBHEHUS.

[Ipumepsl perieHnst ypaBHEHUN TPEThEN U
YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha
MHOXHUTEH.

Pemenne 1poOHO-pallMOHAIbHBIX
YPaBHEHUI.

PelreHne TEKCTOBBIX 3a1a4
areOpandeckuM METOA0M

OcBanBath, 3alIOMUHATH ¥ IPUMEHATH TpapUUecKre METOABI IIPU PEIICHUH
YPaBHEHHI, HEPABEHCTB U UX CUCTEM.

Pacrio3HaBaTh 11eJbIe U JPOOHBIE YpaBHEHUS.

Pemarh TUHEIHBIE U KBaJpaTHBIE YPABHEHUS, YPAaBHEHUS, CBOJAIIMECS K HUM,
npocTeie ApoOHO-PAMOHAIbHbBIE YPaBHEHHUS.

[Tpenyiarate BO3MOXKHBIE CIIOCOOBI peIlIeHHsI TEKCTOBBIX 3ajay, 00CyX1aTh UX U
pelaTh TEKCTOBBIE 33JJa4ul Pa3HbIMU CIIOCOOaMH.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHSI MaTEMAaTUKHU

YpaBHEHUA U
HEPaBEHCTBA.
CucTtembl ypaBHEHU N
(14 )

JInHeliHOe ypaBHEHHE C IBYMs
nepeMeHHbIMH U ero rpaduk. Cucrema
NBYX JIMHEWHBIX YPaBHEHUH C ABYyMS
IEepEMEHHBIMU U €€ pemeHne. Pemenne
CUCTEM JBYX YPABHEHUH, OJTHO U3 KOTOPBIX
NIMHEWHOE, a IPYyroe — BTOPOMU CTEIEHHU.

I'paduueckast HHTEPIPETALUS CUCTEMBI

OcBauBaTh ¥ IPUMEHATH IPUEMBI PELICHUS CUCTEMBI IBYX JIMHEWHBIX YPAaBHEHUH C
BYMs IICPEMCHHBIMU U CUCTEMBI IBYX ypaBHeHHﬁ, B KOTOPEIX OJHO YPABHCHUE

HE SIBISETCS JIMHEHHBIM.

Vcnonb30Bath GyHKIIMOHATBHO-TpadUyecKue NPeACTaBIECHUs AJIs PeIIeHUs U
VCCIIE0BAHUS YPABHEHUHN U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 33/1a4, pellaTh UX alredpandeckuM CrocoOOM: NEPEeXOaUTh

0T CJIOBECHOH (POPMYJIMPOBKH yCIOBHUS 3aauHl K ajredpandeckoi MoJienu myTém




YPaBHEHMI C IByMsI IEPEMEHHBIMHU.
Perienue TeKCTOBBIX 33724
areOpandecKuM crocooom

COCTaBJICHUS CUCTEMbI YPAaBHEHUI; peIIaTh COCTAB JICHHYIO CUCTEMY YPaBHECHHUN;
WHTEPIIPETUPOBATH PE3YIIbTAT.
3HAKOMUTBHCS C UCTOPUEN pa3BUTUSI MAaTEMATUKHU

YpaBHEHUA U
HEPAaBEHCTBA.
Hepasencta (16 1)

HucnoBbie HEpAaBEHCTBA U UX CBOICTBA.
JInHeiiHbIe HEPaBEHCTBA C OJHOM
MEpPEMEHHOMN U UX PEIICHUE.

CucTeMbl TMHEUHBIX HEPABEHCTB C OJJHOM
[IEPEMEHHOM U UX pELICHUE.

KBagpaTtHble HEpaBEHCTBA U UX PEILICHUE.
['padryeckas MHTEPIIPETALIUS HEPABCHCTB
Y CHCTEM HEPaBEHCTB C JBYMs
MepeMEHHBIMU

Uurtath, 3aMIUCHIBATh, TOHUMATh, UHTEPIIPETUPOBATH HEPABEHCTBA; UCIIOJIb30BATh
CUMBOJIMKY U TEPMUHOJIOTHIO. BBIOMHATE MpeoOpa3zoBaHsl HEPABEHCTB,
MCIIOJIb30BAaTh AJIs TPeoOpa3oBaHus CBOICTBA YUCIOBBIX HEPaBeHCTB. Pacro3HaBath
MUHEIHbIE U KBaJpaTHbIC HEpaBeHCTBA. Perars muHeiiHbIe HepaBEHCTBA, CUCTEMBbI
IMTUHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIUX KBaIPAaTHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYKIaTh IMOJYyUYECHHBIE PEIICHHUS.

MN300paxkarh pelieHrne HepaBeHCTBA U CUCTEMbl HEPAaBEHCTB HA YHCIIOBOU MPSMOH,
3aMUCHIBATh PEIICHNE C TTOMOIIBIO CHMBOJIOB.

Permath KBaJpaTHbIC HEPABEHCTBA, UCTIONB3YS ITpadudecKue MPeCTaBICHUS.
OcBauBaTh ¥ IPUMEHATH HEPABEHCTBA MPHU PELICHUH PAa3UYHbIX 3a/1a4, B TOM YHUCIIE
MPAKTUKO-OPHUEHTUPOBAHHBIX

Dynkuuu (16 1) KBagpatuunas ¢pyHKuus, e€ rpaguk u Pacrio3HaBaTh BU/IbI H3y4aeMbIX (DYHKIUI; HITIOCTPUPOBATh CXEMATHYECKH,
cBoiicTBa. [lapabomna, kKoopuHATHI 00BSACHATH PACIIOJIOKCHHUE HA KOOPAMHATHOM MJIOCKOCTH TpaduKoB (DYHKITUH BUIA:
BEPIINHBI TapaboIIbl, 0OCb CAMMETPHUHU y=kx,y=kx+b,y=k/x,y=ax? y=ax’y =VX, y = |x| B 3aBuCcEMOCTH OT
napa6ossl. CTeneHHbIe PYHKIUU C 3Ha4YCHUI KO3(P(PUIIMEHTOB; ONTUCHIBATh UX CBOMCTRBA.
HATYpaJbHBIMU MMOKa3aTelsiMu 2 1 3, uX  |Pacmo3HaBath kBajpaTHUHY0 QyHKIHIO 110 Gopmyie. [IpuBoauTh MprMephl
rpaduKu U CBOMCTBA. KBaJPaTUYHBIX 3aBUCUMOCTEN U3 peasIbHON KU3HU, GU3UKU, TECOMETPHUH.
Ipaduxu Gyrkmmit: y = kX, y = KX + b, y =[Boiapasts u 06001aTh 0cOGEHHOCTH TpaduKka KBaJpaTHUHON GyHKIHH y = ax> + bX
kix,y =ax? y=ax® y =\x, y = || + C.
CTpouThb 1 U300paxaTh cCXeMaTUYeCKH rpauKy KBaJpaTHUHBIX (yHKIUI,
3a7aHHBIX QOpPMyTIaMHu BHAA y = ax2, Yy = ax> + ¢,y =a(X + p)4, y = ax? + bx + c.
AHAJIM3UPOBATH M TPUMEHSTH CBOMCTBA N3yUEHHBIX (D)YHKIIMIA IJIS1 KX TIOCTPOCHUS, B
TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX PECYpCOB
Yucnossie [ToHsATHE YNCITOBOH TOCIEeAOBaTENbHOCTH. |OCBauBaTh U IPUMEHSTh WHACKCHBIE 0003HAYCHHS, CTPOUTH PEUYEBHIC
MOCJIEI0BATENIBHOCTH  [3aJJaHHE TIOCIIEJOBATEIIbHOCTH BBICKA3bIBAaHUS C UCTOJIb30BAHUEM TEPMUHOJIOTUH, CBA3aHHOM C MOHATHEM
(15 49) PEKyppeHTHON Gopmyoii u popMysol n- [MOCIIEA0BATENLHOCTH.




IO YICHA.
Apudmerndeckas U reoMeTpuyecKas
rporpeccur. @opMyIibl N-ro 4jaeHa
apu(METHUECKON U T€OMETPUIECKOM
[IPOrPECCUil, CyMMBI IIEPBBIX N WICHOB.
300pakeHue YWieHOB apu(pMeTHIecKoi n
rEOMETPUUYECKOHN MPOTrPECCU TOUKaMH Ha
KOOPJAMHATHOM TIOCKOCTH.

JIMHENHBIN U SKCIIOHEHUMAIIbHBIN POCT.
C1105KHBIE ITPOLIEHTHI

AHaTM3UPOBATh (HOPMYITY N-TO WIEHA MOCIEI0BATEIILHOCTH UIIU PEKYPPEHTHYIO
(opMyITy ¥ BBIYMCIIATD WICHBI ITOCIEA0BATEILHOCTEH, 3aJaHHBIX ATUMHU
(hopMyTaMu.

'YcTaHaBnMBaTh 3aKOHOMEPHOCTh B IIOCTPOEHUU TOCIIE10BATEIILHOCTH, €CIIH
BBIITMCAHBI [IEPBbIE HECKOJIBKO €€ YWICHOB.

Pacrio3naBaTh apu(pMETHYECKYIO U TEOMETPUUECKYIO TPOrPECCUU MPU PA3HBIX
criocobax 3aJaHusl.

Pemathb 3a1a4u ¢ UCIIOJIb30BaHUEM (POPMYII N-TO YWieHa apuPMETHUECKON U
rEOMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

M300paxaTh 4ieHbI OCIEI0BATEIILHOCTH TOUKAMHU Ha KOOPIMHATHON TJIOCKOCTH.
PaccmaTtpuBaTh IpuMepbl IPOLECCOB U SIBJICHUN U3 PEATIbHOM KU3HU,
WILTIOCTPUPYIOIINE H3MEHEHUE B apu(PMETHIECKOI MPOTPECCHH, B TEOMETPUIECKOM
MPOrpeccuu; N300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH IpauuecKH.

Pewate 3a1auu, CBA3aHHBIE C YUCIOBBIMHU M1OCIEI0BATEIbHOCTMHU, B TOM YHCIIE
3alauM U3 peaIbHOM JKU3HU C UCTIOJIb30BaHUEM IIU(PPOBBIX TEXHOIOTUN
(3TEKTPOHHBIX TaOIUIL, rPaUUECKOTO KaIbKyJIATOpa U T.I1.).

Pemath 3a1a4 Ha CIOXHBIE TPOLIEHTHI, B TOM YHCIIE 33Ja4d U3 PeabHOM MPaKTUKH
(C UCTIONBE30BAaHUEM KaJIBKYJISITOPA).

3HAKOMUTBHCS C UCTOPHUEHN pa3BUTHS MaTEMAaTUKH

[ToBTOpEHME,
000011IeHHE,
CUCTeMAaTU3aIIH
sHanuii (18 )

Uucna v BeIYMCIEHUS (3aII1Ch, CPaBHEHUE,
NecTBUS C IeMCTBUTENILHBIMU YNCIIaMH,
YKCII0Bas MpsMasi; MPOLIEHTHI, OTHOIICHUS,
MPONOPIMHU; OKPYTJIEHUE, TPUOIHKEHHUE,
OLIEHKA; PEIIeHNE TEeKCTOBBIX 3a]a4
apupMeTHIeCKUM CrIocoOoM)

OneprpoBaTh NOHATHSIMH: MHOXECTBO, IIOJJMHOKECTBO, OTIEpaI[U HAJl
MHOYECTBaMH; MCII0JIb30BaTh rpauyecKkoe MpeiCTaBIeHuEe MHOKECTB JUIs
OIMCaHUs PEAIbHBIX IIPOLIECCOB U SABIICHUMN, IIPU PELIECHUH 3a/1a4 U3 IPYTUX
Y4eOHBIX IPEAMETOB.

AKTyalIu3upoBaTh TEPMUHOJIOTHIO U OCHOBHBIE IEHCTBUS, CBA3AHHBIE C YUCIAMU:
HATypaJbHOE YNCIIO, IPOCTOE U COCTABHOE YMCIIA, IETUMOCTb HATYypaJIbHBIX YHCEII,
MPU3HAKU AETUMOCTH, LEJIO€ YUCIIO0, MOJYJIb YHcia, OOBIKHOBEHHAS U IeCATUYHAS
poOM, CTaHAAPTHBIN BUJ YKCa, apuPMETHUECKUN KBaIpaTHBINA KOPEHb.
BBITTOTHATE ACUCTBUSA, CPABHUBATH U YIOPSI0YMBATh YHCIIA, IPEACTABIATH YACIA HA
KOOPJAMHATHOU IIPSAMOM, OKPYIJIATH YNCJIA; BBIIOJIHATH IPUKUAKY U OLIEHKY




Anredpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpanvdecKux
BBIPAKEHUH, TOITyCTUMBIC 3HAUCHUS )

@DyHKIMH (TOCTPOEHUE, CBONCTBA
M3Y4EeHHbIX (PYHKUUI; rpaduyeckoe
[pelIeHrEe YpaBHEHUHN U UX CHCTEM)

[pe3yJIbTaTa BBIYMCICHUH.

Periate TEKCTOBBIC 33/1a4H apH(PMETHUIECKUM CIIOCOO0M. Pemars mpakTuyeckue
3aJ1a4uM, COJIeprKalle IPOLIEHTHI, 10JIM, YaCTH, BBIPAYKAIOLUE 3aBUCUMOCTHU:
CKOPOCTB — BpEMsI — PaCCTOSTHUE, [IEHA — KOJMYECTBO — CTOUMOCTh, 00BEM pabOThI —
BpeMs — IPOU3BOAUTEIIBHOCTD TPY/a.

Paz0upaTh peabHble )KU3HEHHBIE CUTYallud, (GOPMYJINPOBATh UX HA S3bIKE
MaTeMaTHKH, HAXOAUTh pelIeHue, IPUMEH MaTeMaTHUECKUIl ammnapar,
MHTEPIPETUPOBATH PE3YJIbTAT

OnepupoBaTh MOHATUSMH: CTEIICHD C IIEIIBIM ITOKa3aTeIeM, apUPMETHIECCKHIHA
KBaJpaTHBI KOPEHb, MHOTOWIEH, anredpandyeckas 1poOb, TOXKIECTBO.

BEIMOTHATE OCHOBHBIE JICHCTBUS: BBIITOJIHATH PACUYETHI 10 PopMyIiam,
peoOpa3oBHIBATh LEINbIE, APOOHO-PATMOHATBHBIC BEIPAKEHUS M BEIPAKEHUS C
KOPHSIMH, pEaJIN30BbIBATh Pa3/I0)KEHNE MHOTOWIEHA HA MHOYKHUTEIH, B TOM YHUCIIE C
MCIIO0JIb30BaHUEM (DOPMYJI Pa3HOCTH KBAJIPaTOB U KBaj[paTa CyMMbI U Pa3HOCTH;
HAXOJUTh JIOIYCTUMbIE 3HAYEHUs TIEPEMEHHBIX JUIsl IPOOHO-pallMOHAIbHBIX
BbIpa)XEHUI, KOpHEH. MoiennpoBaTh ¢ MOMOIIBI0 (hOpMYJT pealibHble IPOLIECCHl U
SIBJICHUS

OnepupoBath NOHATUAMU: QYHKIMS, rpaduK QYHKIUH, HYIHU QYHKIUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUsl, yObIBaHUS,
HauOoJIbIlIee U HAaMMEHbLIee 3HaUeHUs QyHKIUU.

AHQJIN3UPOBATh, CPABHUBATH, 00CYKJaTh CBOMCTBA (PYHKLIUH, CTPOUTH UX I'padUKU.
OnepupoBaTh NOHATUSAMHU: MPsIMast MPONOPIMOHATILHOCTh, 0OpaTHas
MPONOPLHMOHATIBHOCT, TMHENHHast PyHKIM, KBagpaTu4yHas (GyHKIUs, napabdouia,
runepOoa.

Vcrionb30BaTh TpaduKH Ui OTIPe/IeIeHUs] CBOMCTB, MIPOLIECCOB U 3aBUCUMOCTEH,
IUI pEeLIeHUs 3ajad U3 IpYruX y4eOHBIX IPEIMETOB U peallbHON )KU3HU;
MOJIETTUPOBATh C MTOMOIIBIO IPa(pUKOB peabHbIE MPOLIECCHI U SIBJICHUS.

BripaxkaTh popMysiaMu 3aBUCHMOCTH MEXAY BEIMUMHAMU




