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1. Conep:xxanue yueOHOro npeamera
7 knace

Yucaa u BbluMciaeHMs. Panuonanbhble uncna. J{poOu OOBIKHOBEHHbBIE M JIECSITUYHBIE, MEPEXox OT
OJHOH QOopMBI 3amucu Apoodeii k Apyroi. [loHATHEe pallnOHANBEHOTO YHCIA, 3alUCh, CPAaBHEHHE, YIOPSIOYUBAHNE
panMoHAJIbHBIX Yhced. ApUPMETHIECKUe JEHCTBU C palMOHAIbHBIMU YncIaMH. Pemenne 3agad u3 peanbHON
NPAaKTUKH Ha dYacTd, Ha Apobu. CTemeHb C HaTypalbHBIM IIOKa3aTeseM: OMpeAeeHue, MpeoOpa3oBaHHE
BBIpR)KEHUH Ha OCHOBE OMNpEAEJICHUS, 3alTUCh OONBIINX YKcel. [IponeHTs, 3anmuch MPOLEHTOB B BUAE APOOH U
IpoOu B BUJE MPOLIEHTOB. TpH OCHOBHBIE 3a7a4ll Ha MPOLEHTHI, PELICHUE 3a7a4 U3 PeabHOM MPaKTHUKH.
[IpumeHeHne NPU3HAKOB MAEIMMOCTH, PAa3JI0XKEHHE Ha MHOXKWUTEIN HATypalbHBIX dYHceln. PeasbHble
3aBHCHUMOCTH, B TOM YHCIIE IIpsMasi 1 0OpaTHas MPOIOPLIMOHATIBHOCTH.

Auare0pandeckue BbIpaxkeHUsl. [lepeMeHHble, UYMCIOBOE 3HAUYEHHE BBIPAXKEHHS C MEPEMEHHON.
JlonycTuMble 3Ha4YeHus! nepeMeHHbIX. [IpeacraBieHne 3aBUCMMOCTH MEXIY BEIWYMHAMH B BHUIE (OPMYIIBL
Boruucnenus no ¢opmymnam. IIpeoOpazoBanue OyKBEHHBIX BBIPAXKEHHUH, TOXKIECTBEHHO PaBHBIC BBIPAKCHHS,
npaBuwiIa MmpeoOpa3oBaHMs CyMM W TIPOM3BEICHUH, MpaBHJa PACKPBITHS CKOOOK W TPHUBEICHHS MOJOOHBIX
cnaraembix. CBOICTBa CTENEHM C HaTypalbHbIM MoKa3zaTeneM. OnHOuYJIeHBl M MHorouwieHsl. CrTeneHb
MHOrowieHa. CioXeHue, BBIYUTAHHE, YMHOXXEHHE MHOTIOWIeHOB. (DopMysbl COKpAIEHHOTO YMHOXKEHUS:
KBaZpaT CYMMBI M KBajpaT pa3zHocTH. DopMmyna pa3HOCTH KBaJpaToB. Pa3iiokeHne MHOTOUYIEHOB Ha
MHOKHUTEJH.

YpaBHeHusi. YpaBHeHHE, KOpEeHb YPaBHEHHs, IpaBWiIa NpeoOpa3oBaHUsl ypaBHEHUS, PAaBHOCHIILHOCTb
ypaBHeHUH. JIMHelHOE ypaBHEHHE C OJHON MEPEMEHHOH, YMCIO KOPHEH JMHEHHOTO YpPaBHEHHs, PEIICHHE
JMUHENHBIX ypaBHeHMNA. CocTaBieHNe YpaBHEHHUH 10 YCIOBUIO 3a7a4yu. Pelenne TeKCTOBBIX 3a/1ad ¢ MOMOLIBI0
YpaBHEHUH.

Koopmunatel u rpadpuxu. dynkuun. Koopaunara Touku Ha npsiMoil. PaccTosiHue MexOy ABYMs
TOYKaMHU KOOpAMHATHOH mpsimoii. [IpsiMoyromnbHas cuctema koopauHat, ocu Ox u Oy. AGcumcca u opauHaTa
TOUYKU Ha KOOPAWHATHOMW TtockocTH. [Ipumepsl rpadukoB, 3aganHbIx GopMynamu. YteHne rpadukoB peanbHbIX
3apucuMocteid. [lonstre ¢ynkumn. ['paduk dynxmun. CBoiictBa ¢yHkumii. JluHeinas ¢yHKIHA, ee Tpaduk.
I'paduk pyakuuu y=|x|. [paduueckoe peiieHre TMHEHHBIX YPaBHCHUH.

8 kiace

UYucna u Bbluuciaenus. KsanparHeni kopeHp u3 uucna. lloHarne 00 wuppanmoHaIb-HOM YHCIE.
Hecatuunble NpHONMKEHUST UPppalMOHAIBHBIX yuced. CBolicTBa apu(METHYECKUX KBaJPAaTHBIX KOPHEH M MX
MpUMEHEHHUE K MPeoOpa30BaHUIO0 YHCIOBBIX BHIPAKCHUI U BHIYHCIICHUSIM.

JelicTBUTebHBIE YUcIa. PallnoHanbHble Yncia, UppalMoOHAIbHbIE YKCIa, KOHEYHbIE U OECKOHEYHbIE
JecATUYHbIe ApoOM. MHOXKECTBO NEHCTBUTENBHBIX YHCEN; ICHCTBUTENbHBIE YHCIa KaK OECKOHEYHBIE
JecATHYHBIE ApoOH. B3auMHO OAHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM JECHCTBUTENBHBIX YHCEN U
KOOpJMHATHOM npsiMoi. CpaBHEHUE NEHCTBUTEIBHBIX YUCEI, apu(METHUSCKUE IECHCTBUS C JCHCTBUTEIBHBIMU
YHCIIAMHU.

AJjredpanyeckue BbipakeHHMsi. Anredpandeckas 1poob. OCHOBHOE CBOMCTBO ajredpanyeckoil ApooHu.
CrnoxxeHnme, BbIUUTAaHUE, YMHOXEHHE, JelleHne anreOpanmueckux apoOeil. PanmoHangbHBIE BBIpaXKEHHUS U UX
npeoOpa3oBaHue.

YpaBHenus. JluneliHoe ypaBHeHHE C IByMs MEPEMEHHBIMU U ero rpaduk. Cucrema AByX JTMHEHHBIX
YpaBHEHUH C ABYMS IEpEMEHHBIMU. PellieHre cucteM ypaBHEHHUI criocoO0M MOACTaHOBKH. [Ipumepsl pemeHus
TEKCTOBBIX 33J1a4 C IOMOIIbIO CUCTEM JIMHEHHBIX YPABHEHUH.

. . . k
®yukuuu. ['paduyueckoe perieHne cUCTeM JIMHEWHBIX ypaBHeHUH. [ padukn yHKImMiA y = oY= Vxu

HX CBOWCTBA.
9 kJacce

Yucaa v BeruncaeHns. CTeneHb ¢ LeJbIM [I0Ka3aTelleM U ee cBoiicTBa. CTaHIapTHas 3aliCh YUCIIA.
Wsmepenwnst, npuOimxeHns, OlEeHKHA. Pa3mepbl 0OBEKTOB OKPYKArOIIEro MHpA, JIMTENHHOCTh IPOIECCOB B
okpyxkartomeM Mmupe. [IpubnmkeHHOe 3HAYEHHE BENWYMHBI, TOYHOCTH NpUOMMKeHHs. OKpyriieHHe duncel.
[Ipukuaka 1 olleHKA Pe3yIbTaTOB BBIUMCICHUI.

YpaBHeHuss u HepaBeHcTBa. KBaapaTHoe ypaBHeHme, (opMyiia KOpHEH KBaJpaTHOTO ypaBHEHHS.
Teopema Buera. Pemenue ypaBHeHMH, CBOASIMXCA K JMHEWHBIM M KBagpaTHeIM. Ilpocteifmue
IpoOHO-paloHaNbHbIe YpaBHEeHHA. PerieHne npoOHO-paloHaNBHBIX YpaBHEHHN. PemieHne TEKCTOBBIX 3a/1ad
anredpandeckuM MeTonoM. UuCIIOBbIe HEpaBEHCTBA M WX CBOWCTBA. HepaBeHCTBO C OJHOW TepeMEHHOM.
PaBHOCHIIBHOCTD HEepaBeHCTB. JInHeHbIE HEpaBEHCTBA C OJHOI nepeMeHHONW. CHCTeMBI IMHEHHBIX HEPAaBEHCTB
C OJTHOM TIEpEMEHHOM.

Koopaunatet u rpadpuku. DPynkuuu. UYucioBele mnpoMexyTku. M3o0pakeHre YHCIOBBIX



MPOMEXKYTKOB Ha KOOpAUHATHOM mpsiMoi. [lousatue QyHkimu. O0NacTh ONMPEneICHUs U MHOXKECTBO 3HAUYCHUIH
¢ynkumu. Crocobbl 3amanus ¢yHkuuil. ['padux ¢ysHknum. UrteHue cBoiicTB ¢GyHKUMHM MO ee Tpaduky.
[Tpumepsl rpadukoB (GYHKIMH, OTPaKAIOUMIMX peanbHble Nporecchl. DYHKIMN, ONHMCHIBAIONIINE MPAMYIO H

K .
00paTHYIO IPOIOPIIMOHAIBHBIC 3aBUCUMOCTH Y = KX,y = ot uxrpaduku u coiicta. Oynkuuny = kx + b,y =

x2,y=x3y = X, y=|x|,y = Vx, ux rpaduku u coiicta. I'paduueckoe pemeHne ypaBHEHHIA.

10 kaacc

Adredpanyeckue BbIpameHusi. KagpaTHbI TpexwieH; pas3jioK€HHE KBaJAPATHOIO TpPEXWICHa Ha
MHOXHTENH. [IpeoOpazoBaHie pallMOHANBHBIX BHIPAKEHHH.

YpaBHeHusi U HepaBeHCTBAa. PelieHue ypaBHEHHH, CBOISIIMXCA K KBaApaTHOMY, OHMKBaIpaTHOMY
ypaBHeHut0. [IpuMepsl perieHus ypaBHEHHHA TPEThEHd W YETBEPTOM CTENEHEU Pa3iIOKEHHEM HAa MHOMXUTEIH.
JlpoGHO-panoHanbHble ypaBHeHUsA. CHCTEMbl YpaBHEHHH. YpaBHEHUE C JBYMs IIEPEMEHHBIMHU U €ro rpaduk.
Pemenue cuctem nByX JTMHEWHBIX ypaBHEHHH ¢ ByMs NTepeMEeHHbIMU. Perienne cucteM IByX ypaBHEHH, OHO
13 KOTOPBIX JIMHENHHOE, a Apyroe — BTOpoM cTeneHu. IlpuMepsl pemeHus cucTeM HENWHEHHBIX YpaBHEHUH C
IOBYMS IepeMeHHbIMU. I'paduueckass MHTEpIIpeTalys CUCTEMbl YPaBHEHUH C AByMs IepeMEHHbBIMHU. PerieHue
TEKCTOBBIX 3aj1au anreOpandeckuM crocoboM. KsaapatHele HepaBeHcTBa. ['paduueckas uHTepperanus
HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS MEPEMEHHBIMU.

Koopaunatsl u rpaguxu. ®@ynkuuu. Ksanparnunas ¢ynkius, ee rpaduk u cBoiicta. Ilapabona,
KOOpAMHATHl BEPUIMHBI Napaloiibl, OCb CUMMETpUM Hapaboiisl. I'paduueckoe perieHue ypaBHEHUM U CHUCTEM
YPaBHEHMUIA.

Yucnosbie NOCJ1e10BaTeJIbHOCTH. Onpenenenue u crocoObl 3aJJaHus YHUCIIOBBIX
nocinenoBaTenbHOCTed.  IloHATHE  YHMCIIOBOM — MOCIEAOBAaTENBHOCTH.  3aJaHUE  IOCIEN0BATEIbHOCTH
pPEKyppeHTHOH QopMmynod u QopMmyloi n-ro ujeHa. Apudmernueckas M TeOMETpHUYecKas IPOTPECCHHU.
@®opMynbl n-ro uwieHa apuMETHYECKOH W TEOMETPUYECKOH NPOTPEcCHil, CyMMBI MEPBBIX N YIICHOB.
Nzobpaxenne qneHOB apuPMETHIECKOW W TEOMETPHUYECKOM TporpeccHii TOYKaMH Ha KOOPIUHATHOM
MJI0CKOCTH. JINHEHHBIN U 3KCITOHEHIHANbHBIN pocT. ClI0KHbBIE TPOLIEHTHI.

2. Ilmanupyembie pe3yabTaThl 0CBOEHHUS] YHeOHOI'0 NpeaMeTa.
N3zy4yenne anreOpsl 0 TaHHOW MPOrpaMMe COCOOCTBYET (POPMHUPOBAHUIO Y YUAIUXCSI THIHOCTHBIX,
METaNpeIMETHBIX U MTPEAMETHBIX PE3YIBTATOB O0YICHUS.

JIMYHOCTHBIE Pe3yIbTATATHL:
Ilampuomuueckoe éocnumanue:

® TPOSBICHWEM HHTEpeca K IMPOIUIIOMY M HACTOSIIEMY POCCHICKONH MaTeMaTHKH, [EHHOCTHBIM OTHOIICHHEM K
JOCTIDKEHHSIM POCCHHACKAX MATEMAaTHKOB W POCCHHCKONW MaTeMaTHYeCKOH IIKOJNBI, K HCIOJIh30BAHUIO 3TUX
JOCTIDKEHHH B IPYTHX HayKaX U MPHUKJIAIHBIX cepax.

T'pasicoanckoe u 0yxo8HO-HPAGCHMBEHHOE 60CRUMAHUE:

® TOTOBHOCTHIO K BEINIOJHEHHUIO OOS3aHHOCTEH TpaKIaHWHA W pealu3allid €ro IpaB, NpPEACTaBICHHEM O
MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUN, MPOIEAYp TPakIaHCKOTO
obmiectBa (BBIOOPHI, ONPOCHI M TIP.); TOTOBHOCTHIO K OOCYKICHHIO OTHYCCKHX MPOOJEM, CBA3aHHBIX C
MIPaKTUYECKUM TPUMEHEHHEM JOCTIKEHUN HAyKH, OCO3HAHUEM BAKHOCTH MOPAIbHO-ITHUECKUX TPUHIIUIIOB B
JIeATEeNIbHOCTH YUYEHOTO0.

Tpyooeoe éocnumanue:

® YCTAaHOBKOW Ha aKTUBHOE YyYaCTHE B pEIICHHH IPAKTHYSCKUX 3ajJad MaTeMaTHYECKOW HaIpaBICHHOCTH,
OCO3HAaHWEM BA)XKHOCTH MAaTeMaTHYECKOTO O0pa3oBaHHWA HAa TMPOTSDKEHUM BCEH KH3HH IS YCHCITHON
po(eCCHOHATBHOM NIEATETHHOCTH U Pa3BUTHEM HEOOXOJWMBIX YMEHHH; OCO3HAHHBIM BHIOOPOM U ITOCTPOCHHEM
WHAWBUAIYATEHOU TPAaeKTOPHH 00pa30BaHUs U )KU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U 0OIICCTBEHHBIX
MOTPeOHOCTEHH.

dcmemuueckoe socnumanue:

®  CHOCOOHOCTBIO K SMOITMOHATILHOMY M 3CTETUYECKOMY BOCTIPHUSITHIO MAaTEMaTHYECKUX OOBEKTOB, 3a/1a4, PEIICHHH,

pacCyXIACHHIA; YMEHUIO BUACTh MaTEMAaTHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.
Ilennocmu nayunozo no3nanusa:

e OpHEHTAalMed B JEATEJIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX TMPEACTaBIeHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHUS UYEIOBEKa, MPUPOABI M OOIIEeCTBa, MOHMMAHUEM MaTeMaTHYeCKOH HayKH Kak chepsr
YEIIOBEYECKONW JEATENBHOCTH, JTamoB €€ pasBUTHUA W 3HAYMMOCTH JUISl Pa3BUTHS IMBWIM3ALNW; OBJIAJICHUEM
SI3BIKOM MaTeMaTHKH U MaTeMaTH4eCKOW KYJIbTYpOH Kak CpeACTBOM MO3HAHUS MHUPA; OBJIAJEHUEM IPOCTEHIIUMU
HaBbIKaMU UCCJIEIOBATENLCKON 1€ TENbHOCTH.

QDusuueckoe socnumanue, hopmupoganue Kyibnmypsl 300p06ba U IMOYUOHATLHO20 ONAZONOAYUUA:

® TOTOBHOCTHIO MPHUMEHSITh MaTEMAaTUYCCKHEC 3HAHUS B MHTEPECaX CBOETO 3J0POBbs, BEACHUS 3J0POBOrO oOpasa
KI3HH (3J0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEXXUM 3aHIATHAN U OTJBIXA, PeryisipHas Qu3ndecKasi aKTHBHOCTH);
chopMHpPOBAaHHOCTHIO HAaBBIKA pPeQUICKCHH, TPU3HAHUEM CBOETO MpaBa Ha OIMMOKY M TAaKOTO K€ TMpaBa JAPYroro
YeNnoBeKa.

Dkonozuueckoe eocnumanue:




e OpHEHTanWedl Ha TIPUMCHEHHWE MaTeMAaTHYeCKWX 3HAHUM [UId pemeHHs 3aJad B 00JacTH COXPaHHOCTH
OKpY’)KalOIIeW Cpeipl, IJIAHWPOBAHUS IIOCTYIIKOB W OLEHKM HMX BO3MOXKHBIX MOCIEACTBHN ISl OKPYXKaromiei
Cpe.IBl; 0CO3HAHMEM TII00aTHHOTO XapaKTepa SKOJOTHIESCKHX MPOOIIEM | ITyTeH UX peIIeHus.

Juunocmusie pe3yromamel, odecnevusaroujie adanmayuio 00yuaruezoca K UIMeHAIOUWUMCA YCA08UAM COUUAIbHOU
u npupooOHoii cpeovl:

® TOTOBHOCTBIO K JIEHCTBHUSIM B YCIIOBHUSIX HEOMPENEIEHHOCTH, MOBBIIICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepes
MPAKTUYCCKYIO NIEATCIBHOCTh, B TOM YHUCIC YMECHUE YYHUTHCS Yy IPYTHUX JIOJCH, mpuoOperaTh B COBMECTHOM
JIESITeIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 OMBITA APYTHX;

e  HEOOXOAMMOCTHIO B ()OPMHUPOBAHWUHU HOBBIX 3HAHUI, B TOM 4Hcie (OPMYIUPOBATH UJIICH, MOHATHUS, THIIOTE3bI 00
00BCKTaX W SBJICHUSIX, B TOM YHCJIC paHEe HE HM3BECTHBIX, OCO3HABATh JC(HUIUTHI COOCTBEHHBIX 3HAHUN U
KOMITETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

®  CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHTYallMIO, BOCIPHHUMATH CTPECCOBYIO CHTYallMl0 KaK BBI3OB,
TpeOyromuii KOHTpMEp, KOPPEKTHPOBATh NMPUHIUMAaEeMbIe pEIIeHHsI M ACUCTBHSA, (GOpPMYyITHpPOBATh M OLCHUBATH
PHUCKH U TIOCIENCTBHSA, POPMHUPOBATH OIIBIT.

MeranpeMeTHbIC Pe3yIbTaThI:

MeranpenMeTHble  pe3yJbTaThl OCBOGHHSA IPOrpaMMbl  Y4eOHOTO IIpeAMeTa XapaKTEepU3YIOTCS — OBJIaJCHHEM
VHUBEPCAJIbHBIMH ~ [O3HABATCIBHBIMH  JNCHCTBUAMY,  YHHBEPCAJIbHBIMH  KOMMYHUKATHBHBIMH  JCHCTBHSAMH U
YHUBEPCAILHBIMH PETYJIATUBHBIMH ACHCTBHAMH.

1) YuuBepcajbHble NMO3HABATEILHbIE AeCTBUA 00ecneunBaoT HopMupoBaHHe 0A30BBIX KOTHUTHUBHBIX HPOLECCOB
oOydaromuxcsi (OCBOGHHE METOIOB IO3HAHUS OKPYKAIOIIEr0 MHpa; IPHUMEHCHHE JIOTHYECKHX, HCCIIeIOBaTeILCKUX
omepanuii, yMeHui paboTats ¢ HHpOpMAIHE).

BasosBble Jlornueckue aeicTBu:

=  BBIABIATH U XapaKTEpHU30BaTh CYLICCTBEHHBIC NPU3HAKN MAaTEeMaTHUECKUX OOBEKTOB, MOHATHI, OTHOLICHUN MEXAY
MOHATHUAME; (OPMYJIHMPOBATh OMNpEACICHHs MOHATHH; YCTaHABIMBAaTh CYIIECTBEHHBIH NPH3HAK KIIACCU(BUKALUH,
OCHOBaHHMs JJ1s1 000OILIEHNS ¥ CPAaBHEHHS, KPUTEPHUHU ITPOBOIMMOTO aHAIIN3a;

®  BOCIPHHUMATh, (POPMYIHPOBATH U NMPEOOPA30OBHIBATH CYKACHHS: YTBEPAUTEIbHBIC U OTPULIATENBHBIC, CTUHUYHBIE,
YaCTHBIC U OOIIIKE; YCIOBHBIC;

"  BBIABIITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTHBOpEuMs B (hakTax, NAHHBIX, HaOMIOACHUSX U
YTBEP)KACHUSAX; TIpeiiaraTb KpUTEPUH AJIS BBIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

= JenaTh BBIBOJBI C UCTIOJIBb30BAHMEM 3aKOHOB JIOTHKH, AEIyKTUBHBIX M MHAYKTUBHBIX YMO3AKIIIOUCHUH, YMO3aKITIOUSHHH
I10 aHAJIOTUH;

=  pa3dupaTh JOKa3aTeNbCTBA MAaTEMAaTHYECKUX yTBEPXKICHHWH (IpsIMBIE W OT NPOTHBHOrO), MPOBOAUTH
CaMOCTOSTENILHO HECJIOKHBIC JI0Ka3aTeJbCTBA MaTeMaTHYECKUX (DaKTOB, BHICTpaMBaTh apryMEHTALIMIO, IPUBOJIUTH
MIPUMEPBI U KOHTPIPHUMEPBL; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

= BpIOMpaTh cIoco0 pelleHus yd4eOHOH 3amaun (CpaBHHMBAaTh HECKOJIBKO BApHAHTOB PEILCHMSA, BBIOMpaTh Haubojee
MOJIXOAAIINH C Y4ETOM CaMOCTOSATENILHO BBIJICIEHHBIX KPUTECPHUEB).

ba3oBble ucciaenoBaTebCKue IeiiCTBUS:

"  JCHOJIB30BAThH BOIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHUS; (OpMYIHPOBATh BOIIPOCHI, (PUKCHPYIOIUE
NIPOTUBOpEUHE, MpoOIEeMy, CaMOCTOSTENHGHO YCTaHABIMBATh KMCKOMOE W JIaHHOE, (OPMHpPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3HINIO0, MHEHHE;

"  IPOBOJMTH IO CAMOCTOSITEIBHO COCTABIEHHOMY IUIAHY HECIIOXKHBIH SKCHEPHMEHT, HEOOJBIIOE HCCIEeIOBAaHHUE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 0OBEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXy COOOM;

" CcaMOCTOSTENbHO (OpPMYyIHpoBaTh O00OOIIEHMS ¥ BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO HAOIIONCHHMS,
HCCIIEJOBAHMS, OIIEHUBATH JOCTOBEPHOCTH IOJTYYEHHBIX PE3yIbTaTOB, BEIBOIOB M 0000IICHNH;

"  [IPOTHO3MPOBATh BO3MOXKHOE PAa3BHUTHE IPOINECCA, a TAKXKE BBIABHUIATH IPEIONOKEHHS O €T0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pa6ora c undopmanueii:

" BBISBJIATH HEJOCTATOYHOCTh U M30BITOYHOCTH MH(POPMALNH, TAHHBIX, HCOOXOIUMBIX JJIS PEIICHUS 3a1a4uH;

*  BHIOMpATh, aHANM3MPOBATh, CHCTEMAaTH3UPOBATh U HMHTEPIPETUPOBATH MH(GOPMALHUIO PAa3IMYHBIX BUIOB U (HOpM
IIPE/ICTaBIICHUS;

= BpIOMpaTh (OpPMY NpeACTAaBICHUS WHPOPMAIMK U WUTIOCTPUPOBATh pellacMble 3aJadll CXeMaMH, AuarpaMMam,
WHOI rpaduKoil U NX KOMOMHALMSIMHY;

"  OIEHHUBATh HAAEKHOCTH HHPOPMAIMU 10 KPHUTEPHSIM, IPEIVIOKEHHBIM YUYUTENIeM WIN Cc(HOpPMYJIUPOBaHHBIM
CaMOCTOSTEINBHO.

2) VYuuBepcajdbHble KOMMYHMKATHBHbIE [eACTBHsSI 00eCreunBaOT C(HOPMHUPOBAHHOCTH CONHAIBHBIX HABBIKOB
00yJaroIuxcs.

Oo0menne:
=  BOCIPHHUMATh M (OPMYIHPOBATH CYKACHHS B COOTBETCTBHM C YCIOBHSIMH M IIENISIMH OOIIEHUS; SCHO, TOYHO,

IPaMOTHO BbIpa)kaTb CBOIO TOUKY 3PEHHUS B YCTHBIX M IIUCbMEHHBIX TEKCTAX, J1aBaTh MOSICHEHUS 10 X0y PELICHUs
3a/1a4yl, KOMMEHTUPOBATh II0JyUYEHHBIH Pe3yJIbTaT;



B Xozxe OOCYyXIEHMs 33/aBaTh BOINPOCHI 10 CYLIECTBY OOCYKAaeMOil TeMbl, MpoOJIEeMbI, penraeMoi 3alaud,
BBICKa3bIBaTh WUJEU, HALlEJICHHbIE HA IOMCK PEIICHUS; COMOCTABISTh CBOM CYXIEHHUS C CYXKACHUSMH IPYTHX
YYacTHHKOB Juasiora, OOHapy)XHMBaTbh pa3iMYMe€ W CXOJCTBO IO3MLMUH; B KOPPEKTHOH (opme (OopMyIHpoBaTh
pasHorIacHsl, CBOU BO3pPaXKEHUS;

NPEJICTaBIATh PE3yJbTaThl PELICHHs 3a]aqd, SKCIEPHMEHTA, MCCIICIOBAHMUS, MPOEKTa; CaMOCTOSTENHLHO BHIOMPAThH
(opMmar BEICTYIIEHHS C Y4ETOM 3a/1ay [IPE3CHTAIMN 1 OCOOCHHOCTEH ayTUTOPHH.

CoTpyAHUYECTBO:

MOHMMAaTh M WCIIOJIB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAWBUAYaNbHOW pabOTHl NpH PEIICHHH Yy4eOHBIX
MaTEeMaTHYeCKUX 3ajad; NPUHAMATh [eJIb COBMECTHOW JESTENbHOCTH, IUIAHHPOBATh OPraHW3alMI0 COBMECTHOU
paboThl, pacpeeiaTs BUIBI padoT, JOTOBApHUBATHCS, 00CYKIATh MPOIecC U Pe3yIbTaT padoThr; 0000IIaTh MHECHHS
HECKOIBKHUX JIFOJICH;

Y4acTBOBAThH B IPYHIIOBHIX popMax paboThl (00CYykIeHHsI, 0OMEH MHECHUSMH, MO3TOBBIC IITYPMBI U [Ip.); BHIIOTHATH
CBOIO 9aCTh PabOTHI M KOOPIMHNUPOBATH CBOM JIEUCTBHA C APYTUMH WICHAMH KOMaH[bl; OICHUBATh KAYECTBO CBOETO
BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHSIM, C(HOPMYIMPOBAHHBIM yIaCTHUKAMH B3aHMOJICHCTBHSL.

3) YHI/IBepcaJIbHI)Ie peryjisiTUBHbIC }IeiflCTBHﬂ 00eCIeunBalOT (bOpMI/IpOBaHI/Ie CMBICJIOBBIX YCTAHOBOK U KU3HCHHBIX
HAaBBIKOB JIMYHOCTH.

CaMoopraHn3aunﬂ:

CaMOCTOSTENILHO COCTAaBIISATH IIaH, ajTOPUTM pEIeHMs 3ajaud (MM ero 4acTh), BBIOMpaTh Croco0 perieHHs ¢
y4ETOM HMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATh BapHUaHTHI
peleHuii ¢ yuéTom HOBOW MH(OPMALIUH.

CaMOKOHTPOJIb:

BJIaJIETh CIIOCO0aMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCa M Pe3yJibTaTa pelIeHss MaTeMaTHUeCcKO 3a1auu;
NIPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3a7a4l, BHOCUTh KOPPEKTUBBI B JAEATEIbHOCTh
HAa OCHOBE HOBBIX 00CTOSITEIbCTB, HAWICHHBIX OIMOOK, BHIABICHHBIX TPYIHOCTEH;

OLICHMBaTh COOTBETCTBUE pe3yjbTaTa AEATEIbHOCTH IIOCTABICHHOW WLENM M YCJIOBHUSIM, OOBSACHATH NPUYHHBI
JOCTHYKEHHS WY HEIOCTIDKEHUS LIeJIN, HAXOJUTh OIIUOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OTIBITY.

HDeZ[MeTHI)Ie PE3YIbTATHI:

7 Kaace

BbInonHATh, coverast yCTHBIE U MMCbMEHHBIC IPUEMBI, apu(pMETHUECKHE ISHCTBHS C pallMOHAIBHBIMH YHCIIAMU,;
HaxoauTh 3Ha4eHMsI YHCIIOBBIX BBIPAXKEHHUHI, TPUMEHATH Pa3HOOOPa3HbIE CIIOCOOBI U TPUEMBI BBIYHCIICHHS
3HauYeHHUH POOHBIX BBIPAKEHHUH, COJIEPIKAINX OOBIKHOBEHHBIE U AECATHYHBIC IpOOH;

[Tepexoauts OT 0/1HO# (HOPMBI 3aITFCH YUCEN K APYTroi (MpeoOpa3oBhIBATh JIECATHYHYIO IpOOb B OOBIKHOBEHHYIO,
0OBIKHOBEHHYIO B JCCSATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUYHYIO APOOb);

CpaBHHBaTh U yNOPSAJOYUBATH PALIHIOHAIILHBIE YUCIIA;

OKpyrasTs yncna;

BBINONHATE NPUKUAKY U OLIEHKY PE3yNIbTaTa BEIYUCICHUN, OLEHKY 3HAYE€HUH YHCIOBBIX BBIpaKEHUN. BrIMOIHATE
JIEHCTBUS CO CTENEHSIMHU C HaTYypaJIbHBIMU [10Ka3aTeIsIMU;

IIpumeHsITh NIPU3HAKY JENUMOCTH, PA3JI0KEHNE Ha MHOKUTEIN HATypajbHbIX YUCEL,

PemaTh npakTUKO-OpUEHTUPOBAHHbIE 3aja4l, CBSI3aHHbIE C OTHOILIEHUEM BEIMUYUH, P ONOPLUOHAILHOCTBIO
BEJIMYMH, IPOLEHTAMU, UHTEPIIPETUPOBATD PE3YJILTATH] PEIICHUS 33/1a4 ¢ yUETOM OIPAaHUYEHUN, CBSI3aHHBIX CO
CBOMCTBaMH paccMaTpUBaEMbIX O0OBEKTOB;

Hcnonp3oBaTh anredpandeckyro TEpPMHUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIPOIIECCE OCBOCHHS Y4eOHOTO
MaTepuana,

HaxoauTs 3HaueHust OyKBEHHBIX BBIPaXKCHUH MPH 3aIlaHHBIX 3HAUECHHUSAX NIEPEMEHHBIX;

BrimonHATE MpeoOpa3zoBaHus ENOTro BEIPAKEHNST B MHOTOWIEH NPHUBEACHUEM ITOJIOOHBIX ClIaraéMbIX, PACKPBITHEM
CKOOOK;

BEINOMHATE YMHOKEHNE OTHOUJIEHA HA MHOTOYJIEH ¥ MHOTOWICHA Ha MHOTOWICH, IPUMEHSTH GOPMYJIBI KBapaTa
CYMMBI U KBaJpaTa pa3HOCTH;

OcCyImecTBIAT pa3I0KeHNE MHOTOWIEHOB HA MHOXKHTEIH C IMTOMOIIBIO BRIHECEHHUS 32 CKOOKH 001I1ero
MHOHTEJIS, TPYMITUPOBKH CIIaraeMBIX, IPUMEHEHHUS (OPMYIT COKPAIIEHHOTO YMHOKCHHUS;

[TpumensaTH TpeoOpa3oBaHNs MHOTOWICHOB IS PEIICHHS PA3INYHBIX 3a/1a4 U3 MAaTEMAaTHKH, CMEKHBIX
IIPEMETOB, U3 pEalbHON NPAKTUKH;

Hcnonp3oBaTh CBOMCTBA CTENEHEW C HATYpaIbHBIMHU ITOKa3aTeNIIMK ISl TpeoOpa3oBaHusl BEIpaXKeHNUIH;

Pemate nuHeliHbIe ypaBHEHUS C OHOW NEPEMEHHOM, IPUMEHss IPaBUiIa NEPEX0a OT HICXOJHOTO YPaBHEHHUS K
paBHOCUIILHOMY eMy. IIpoBepsiTh, SIBISETCA JIM YUCIIO KOPHEM ypaBHEHUS;

[TpumensTh rpadguueckue METOIbI IPH PEIICHUHN JINHEHHBIX YPaBHEHUH;

[TonOupats nprUMephI Tap YKCeN, SIBISIONIMXCS PEIICHHEM JIMHEHHOTO YpaBHEHHUS C IBYMSI IEPEMEHHBIMH;
CTpouTh B KOOPINHATHON IUNTOCKOCTH Ipa)uK JIMHEHHOTO YpaBHEHUS C ABYMSI IEPEMEHHBIMH, MOJIB3YsICh
rpaduKoM, TPUBOTUTH IIPUMEPHI PEIICHIS YPaBHEHHUS;



9 kiace

CocTaBIATh U pemaTh JJMHEeHHOe YpaBHEHHE 10 YCIOBHIO 3aJa4l, HHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJla4ydl II0Jy4YCHHBII pe3ysbTar;

N306paxaTb Ha KOOPAUHATHOM IPSIMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOpJHHATAM, JIyYH, OTPE3KH,
HHTEPBAJIbL, 3aIIMCHIBATh YHCIIOBbIE IPOMEXYTKH Ha aNreOpandecKoM s3bIKe;

OtMeuaTh B KOOPAMHATHOW ITIOCKOCTH TOYKH 110 3aJaHHBIM KOOPJHHATAM, CTPOUTH IpaduKy JINHEHHBIX
¢ynkuid. Ctpouts rpadux GyHkuuu y = |x|;

OmnuceIBaTh ¢ MOMOIIBIO (DYHKIMH U3BECTHBIE 3aBUCUMOCTH MEX/y BETMYMHAMH: CKOPOCTb, BPEMsI, pacCTOSTHHUE,
LIeHa, KOJINYECTBO, CTOUMOCTb, IIPOU3BOJUTEIBLHOCTD, BpeMs, 00EM paboThI;

Haxoaute 3HaueHue GyHKIMHU 110 3HAYEHHIO €€ apryMeHTa;

[Tonumats rpaduyeckuii ciocod npepcTaBiIeHUs U aHa3a HH(opManuy, U3BJIEKaTh U HHTEPIIPETHPOBATh
nHPOPMALHNIO U3 TPa(QHUKOB peaNbHBIX MPOIECCOB M 3aBUCUMOCTEH.

Hcnonp30BaTh Ha4albHBIE MIPEACTABIEHHS O MHOKECTBE JCUCTBUTEIbHBIX YHCEN AJISl CPABHEHMUS, OKPYTIIEHUS U
BEIUMCIICHUH, H300pakaTh ACHCTBUTEIBHBIC YHCIa TOYKAMHU Ha KOOPIUHATHON TPSMOIA;

[TpumenaTh NOHSATHE apU(METHIECKOTO KBAJPATHOTO KOPHS, HAXOJUTh KBaAPAaTHbIC KOPHHU, UCTIONB3YS IPH
HEOOXOANMOCTH KallbKYJISTOP, BEIIIOTHATH IIPE0OPa30BaHNs BBIPAKECHHUH, COJICP KAIINX KBAAPATHBIE KOPHH,
HCIOJIb3Ys CBOMCTBA KOPHEI;

Hcnonp3oBaTh 3anmucy OOJBLIMX U MaJIbIX YHCEIN C TOMOIIBIO AECATUYHBIX Ipo0eii u creneHel uyncina 10;
BBINONHATE TOXK/ECTBEHHBIE TPe0Opa30BaHUs PallMOHAIBHBIX BEIPAXKEHUI Ha OCHOBE MIPAaBUI JecTBUIT Haf
MHOTOWIEHAMH U alreOpandecKuMu Apoosmu;

[TpumMeHATH IpeoOpa3oBaHus BEIPAXKEHUN AT peIICHUs Pa3IMYHbIX 33124 U3 MaTEeMaTHKH, CMEXHBIX IPEIMETOB,
U3 pEaJIbHOM NPAKTUKH;

PewaTh nuHEHBIE ypaBHEHUS;

IIpoBoauTs MpoCTeNIINE HCCIENO0BAHNS YPABHEHUI U CUCTEM YPaBHEHHI, B TOM YHUCIIE C IPUMEHEHUEM
rpadUIecKuX MpeCTaBICHIH (YCTaHABINBATh, IMEET JIN YPAaBHEHHUE WIIM CHCTEMA YPABHEHUH PELICHUs, €CIIN
HMEET, TO CKOJIBKO, ¥ IIpoUee);

[Tepexoauts OT citoBeCHOI (hOPMYIMPOBKH 3a/1a9H K € anreOpandecKoil MOJEIH C TOMOIIBIO COCTABICHUS
YpaBHCHUA UJIA CUCTEMBIL ypaBHeHHﬁ, HUHTEPIIPECTUPOBATH B COOTBETCTBUU C KOHTCKCTOM 3aJa4un HOHy‘IeHHLIﬁ
pe3yibTarT;

[ToHuMaTh U UCNONB30BATh (PYHKIMOHAIBHBIE OHITHUS U SI3BIK (TEPMHHBI, CHMBOJINYECKUE 0003HAUCHHU),
OIpeensTh 3HaYeHUe (QYHKIMH 10 3HAYSHHUIO apTyMEHTa, ONPE/IeNIsiTh CBOWCTBA (GYHKIMHU 110 € rpaduKy;

. £ o
Crpoutb rpaduku 31eMeHTapHbIX QYHKIMN BUIA:Y = oY= x%,y = x%,y = V/x,y = |x|, onuceiBath cBoiicTBa
4uCIIoBOI QyHKIUH 1O €€ TpaduKy;

Pemars nuHeliHblE, KBaJpaTHbIE YPABHEHUS M pallUOHAJbHbIE YPAaBHEHUs, CBOJASIIMECS K HHUM, CUCTEMBbI JABYX
YPaBHEHHUH C OJJHOU NIEPEMEHHOM;

IIprMeHsTh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIs CPAaBHEHUS, OLIEHKM, pelIaTh JMHEHHbIE HEPABEHCTBA C OJHOU
MIEPEMEHHON W MX CHUCTEMBI, JIaBaTh IrpaHUuecKy0 WIUTFOCTPAIIMI0O MHOXECTBA PEIIEHUN HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB;

[IpuMeHATh MOHATHE CTENEHH C ILENBIM ITOKa3aTelieM, BBITIONHSITH MpeoOpa30BaHUS BBHIPAKCHHUN, COMEPIKAIIIX
CTEIICHH C IEJIBIM II0Ka3aTelIeM,;

PacnosnaBath ()yHKIIMM HM3YYCHHBIX BUAOB. [lOKa3pIBaTh CXEMATHUYECKH PACIOJOXKCHHE HA KOOPAMHATHOM
IUTOCKOCTH TpauKOB QYHKITUI BHA.

10 kaacc

Pemate nuHeliHbIE M KBaJpaTHBIE YPaBHEHUS, yPaBHEHUs, CBOJSIINECS K HUM, IpocTeine ApooHO-
palMOHAJIBHBIE YPABHEHUS;

Pewate cuctemsl JByX JUHEHHBIX YPABHEHHUN C JBYMs [IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUN, B
KOTOPBIX OJJHO ypaBHEHUE HE SIBJISETCS JTMHEHHBIM;

Pemate TekcTOBBIE 3a4a4UK ANTre0pPandecKuM cIiocoOOM C IIOMOIIBIO COCTABICHHUS YPABHEHUS WIH
CUCTEMBI JIBYX YPABHEHUH C IBYMs IEPEMEHHBIMY;

[IpoBoaNTE pOCTENIIINE HCCIIENOBAHNS YPABHEHUM U CUCTEM ypaBHEHHI, B TOM YHCIIE C TPUMEHEHUEM
rpadUYecKuX MpeICTaBlIeHUH (yCTaHABIUBATh, IMEET JI ypaBHEHUE WM CUCTEMa YpaBHEHUH
peLIeHHs, €CTIH UMEET, TO CKOJIBKO, U TIpOYee);

Pemars nuHeliHbIE HEPABEHCTBA, KBaJpaTHBIE HEPABEHCTBA, N300pakaTh pelieHne HEPaBEHCTB Ha
YHCIOBOW MPAMOI, 3aIIUCHIBATh PELIEHUE C TOMOIIBIO CHMBOJIOB,;

Pemats cuctemsl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOYAOIIUE KBAApaTHOE
HEPaBEHCTBO, N300pakaTh PEIICHIE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM MPSMOIA, 3aITUCHIBAThH PELICHNE
C IOMOIIBIO CUMBOJIOB;

Hcnons30BaTh HEPABEHCTBA IPU PELLICHUM PA3JIMYHbIX 33/a4;

PacknanpiBaTe KBapaTHBIN TPEXUIIEH HA MHOXKUTEIIH;



Pacrio3naBath (pyHKIINY H3y4deHHBIX BUIOB. [loKa3pIBaTh CXeMaTHYECKH PACIIONOKEHHUE Ha

KOOPJWHATHOW TTOCKOCTH TpapuKoB QyHKIMIA BUia: y = £x,y = #x + b,y = %, y =ax? + bx +

¢,y = x3, ¥y = vx,y = |x| B 3aBUCHMOCTH OT 3HaueHH# K0 HUIHEHTOB, ONUCHIBATH CBOICTBA

hyHKIHIA;

CrtpouTth 1 1300pakaTh CXeMaTHIECKH IpaduKu KBaIpaTUIHBIX (DYHKITHI, OTIIICHIBATH CBOMCTBA

KBaJpaTHUHBIX QYHKLIMUH 10 UX rpaduKam;

Pacrio3naBath kBajpaTHUHy0 (QyHKIHIO IO hopMyIie, MPUBOIUTE MPUMEPHI KBAAPATHYHBIX (YHKIIHN

nu3 peaﬂbHOﬁ KHU3HU, (I)I/I3I/IKI/I, rCOMCTpPHU,

PacnioznaBath apuMeTHIECKYIO U TEOMETPUIECKYIO MPOTPECCUU MPH PA3HBIX CIIOCO0ax 3aJaHus;
BEIMONHATE BEIYMCIIEHHS C UCHIOIB30BaHIEM (GOPMYJI N-TO WiieHa apu(hMETHIECKOH U TeOMETPUICCKOM

MIPOTPECCHil, CyMMBI TIEPBBIX N WICHOB;

I/1306pa>1<aTL YJICHBI IIOCJICA0BATCIIBHOCTH TOYKAaMH Ha KOOpHHHaTHOﬁ TIOCKOCTH,
Pemats 3aJa4u, CBA3aHHBIC C YHCJIOBBIMHU ITOCJICAOBATCIbHOCTAMU, B TOM YHCJIC 3aJa4U U3 peam,Hoﬁ

KHU3HH (C UCTIOJI30BaHUEM KaIIBbKYJISATOPa, HIU(POBBIX TEXHOJIOTHI).

3. Temaruueckoe IIAaHUPOBaHUE

7 KkJace
Ne HaumeHnoBanue pa3gesa Konu4yecTBo yacoB
1 IloBTOpeHHne Kypca MareMaTuku 6 Kjacca. 5
2 BripaxkeHus, ToxxaecTBa, ypaBHEHHUS. 17
3 DYHKINH. 12
4 CreneHpb ¢ HaTypalbHBIM ITOKA3aTEIEM. 14
5 MHOTrO4JIEHBI. 18
6 DopMyIIBI COKPAIIEHHOTO YMHOXEHYISL. 20
8 IloBTOpeHMHE. 16
Htoro yacos 102
8 kiace
Ne HaumenoBanmue pa3znesa KoanyectBo yacos
1 IloBTOopeHue kypca anredpsl 7 Kiacca. 3
2 CucTeMbl TMHEHHBIX YPaBHEHHH. 12
3 PanmonanpHBIe IPOOHM U X CBOMCTBA 20
4 KBaapaTHbIe KOpHU 19
5 IloBTOpeHwe. 14
Hroro yacos 68
9 kaace
Ne HaumenoBanmue pa3znesa KoanyectBo yacos
1 | IloBTropenue Kypca ajaredOpsl 8 Kjacca. 3
2 | KBagpaTHble ypaBHEHHUS 20
3 | HepaBencrna 15
4 | CrenieHb C 1eNTBIM MTOKA3aTeNIEM. 7
5 | OyHKIMH U UX CBOICTBA 5
7 | IloBTopeHnue. 18
Hroro yacos 68




10 kiace

Ne Tema pasnena KoanuecTBO yacoB

1 [ToBTOpenue kypca aaredopsl 9 knacca. 5
2. KBagpatnunast pyHKuus. 10
3. YpaBHEHUS 1 HEPABEHCTBA C OJTHOM IMMEPEMEHHOIA. 11
4, YpaBHEHHS 1 HEPABEHCTBA C ABYMS IepEMEHHBIMU 11
5. ApudmeTryeckas U reOMETpHUECKasl MPOTPeccust 11
7. [ToBTOpeHue 20

Hroro 68
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