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HOACHUTEJBHASA 3AIIMCKA

AnreOpa sBJIsSIETCSI OJJHUM U3 OMOPHBIX KypCOB OCHOBHOT'O O0IIETr0 00pa3oBaHUs:
OHa 00€ecleunBaeT U3yYeHHUE JIPYTUX TUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTapHOTO IHUKJIOB, €€ OCBOEHUE HEOOXOIUMO I MPOAOIDKEHUsI 00pa30BaHus U
B IIOBCETHEBHOW »W3HHM. Pa3BuTHE Yy OOYYarOIIMXCS HAy4YHBIX MPEICTABICHUN O
MPOUCXOXKJIEHUH M CYIIHOCTH anreOpandeckux aOCTpakiui, crnocode OoTpaxeHUs
MaTEeMaTUYeCKOM HAayKOW SIBIEHUHW M TMPOIIECCOB B MPHUPOAE U OOIIECTBE, POJIU
MaTEMaTHYECKOT0 MOJICIIMPOBAHUS B HAYYHOM IO3HAHWH U B TIPAKTUKE CITOCOOCTBYET
(GhOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS M KAYECTB MBINIJICHUS, HEOOXOIUMBIX JIJIS
aJanTanvi B COBPEeMEHHOM I poBoM oOrmecTBe. M3ydeHne anreOppl oOecrieunBaeT
pa3BUTHE YMEHHUs HaOII0JaTh, CpPaBHHBAaTh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUJICHUS,, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JNEUCTBUS U BBIBOJBI, (HOpPMYJIHpPOBaTh YTBEpkaAeHUs. (OcCBOoeHHE Kypca anreOpbl
o0OecreynBaeT pa3BUTHE JIOTUYECKOTO MBIILIEHUS OOYyYarOlUXCS: OHH HCIOJb3YIOT
JNEAYKTUBHbIE W WHAYKTUBHBIC pacCyXJACHHs, O0OOOIIEHHE U KOHKPETH3AIHUIO,
abctparupoBanre W aHanoruto. OOyueHue anrebpe MpeanosiaraeT 3HAYUTEIbHBIN
O00BEM CaMOCTOSITEIBHON JEATEILHOCTH O0YYaroIIMXCs, MO3TOMY CaMOCTOSITEIbHOE
pelieHre 3a1a4 sIBIsSeTCS peain3aluend 1eaTeIbHOCTHOTO MPUHITUIIA 00yUeHHUS.

B crpykType mporpammbl yueOHOro Kypca «AJredpa» ajii OCHOBHOTO OOIIEro
o0pa30oBaHUsI OCHOBHOE MECTO 3aHHMMAIOT COJEPKATEIHHO-METOAUYECKUE JIMHUU:
«Unucma w  BBIYHCICHUS», «AJreOpandeckue BBIpAKEHHUS», «YPaBHCHUS U
HepaBeHCTBa», «DyHkuun». Kaxnas M3 3TUX coliepKaTelIbHO-METOIUYECKUX JIMHUI
Pa3BUBACTCSl HA MPOTSHKEHUU TPEX JIET U3YUYEHUsI Kypca, B3aUMOJICUCTBYS C JIPYTUMHU
ero jauHUsAMH. B xoje wu3ydeHHs y4eOHOTro Kypca oOOydarolmuMcs MPUXOIUTCS
JIOTUYECKU PACCYK/aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBSI3U C
3TUM B TIPOrpaMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKW, TPEJCTABJICHHBIE BO BCEX OCHOBHBIX pazlelax MaTeMaTU4YeCKOro
00pa3oBaHus U CIIOCOOCTBYIOIIKE OBIAJCHUIO 00YUAOITUMUCS OCHOB YHUBEPCAIBLHOTO
MaTeMaTU4ecKoro s3bika. CopepKaTenbHOM U CTPYKTYPHON OCOOECHHOCTHIO yU4eOHOTO
Kypca « AnreOpay sIBISIETCS] €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxxanue 1uHUU «Hucna u BBIUUCIEHUS CITYKUT OCHOBOM ISl TAJIbHEUIIIETO
W3yYEHUs] MaTEMaTUKH, CIOCOOCTBYET Pa3BUTUIO Yy OOYYAIOIIMXCS JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHMIO YMEHMS TIOJIb30BAaThCS  AJNTOPUTMAMH, a TakXKe
MPUOOPETECHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TMOBCEIHEBHOW KU3HHU.
Pa3BuTne moHATHS O 4YKCIIE Ha YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs CBS3aHO C
palMOHAJIBHBIMU 1 UPPALMOHAIBHBIMU YHCIaMU, (POPMUPOBAHUEM MPECTABICHUN O
JNEUCTBUTENLHOM 4HClie. 3aBepIIeHHEe OCBOCHMUSI UMUCIOBOM JIMHMM OTHECEHO K
cpenHeMy o0I1eMy 00pa3oBaHUIO.

Conepkanue NByX anreOpandecKux JUHUN — «AnreOpandeckue BBIPAKCHUS» U
«YpaBHEHHsI W HEPaBEHCTBA» CHOCOOCTBYET (DOPMUPOBAHUIO y OOYYaAIONMIUXCS
MaTEeMaTUYeCKOro anmapara, HEOOXOJUMOro HJsi peuieHus 3a7ad MaTeMaTHKH,



CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3ajady. Ha ypoBHE OCHOBHOIO
oOmiero o0Opa3oBaHuUs Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT paldOHATbHBIX
BbIpOKEHM. Anredpa JIEeMOHCTPUPYET 3HAUYEHHE MATEMaTHKH Kak s3blKa IS
MOCTPOCHUS MaTEeMAaTUYECKUX MOJIEJICH, OMUCaHusl MPOIECCOB U SBICHUI PeasbHOTO
mupa. B 3amaum oOyuyeHus anreOpe BXOAAT Takke JalibHEHIEe pa3BUTHE
QITOPUTMUYECKOTO MBIIICHUS, HE0OOXOIUMOIro, B YaCTHOCTH, JIJII OCBOEHHUS Kypca
nH(OpPMATHKHU, U OBJIAJICHUE HaBbIKaMU JeAYKTHUBHBIX paccykaeHuid. [IpeoOpa3zoBanue
CUMBOJIBHBIX (OpPM  CITOCOOCTBYET pAa3BUTHIO BOOOpPaKEHHUS, CIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPUYECTRBY.

Conepxanve (PyHKITMOHAIBHO-TpapUUeCcKoW JMHWM HAIEJICHO Ha TOJYYCHHE
OOy4JaroIIMMUCS 3HAHUN O (PYHKIMSAX KaK BaKHEWIEH MaTeMaTHUYeCKOM MOJAENU st
OMHKCaHUS M HCCIENOBAaHUS Pa3HOOOpa3HBIX MPOIECCOB MU SIBICHUNW B NPUPOJE U
obOmecTtBe. M3yueHne mMarepuana CrnocoOCTBYET Pa3BUTHIO Y OOyYarOlIUXCSl YMEHHS
MCTIONIb30BaTh Pa3INuHbIC BRIPA3UTEIBHBIE CPEJICTBA S3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHUE, IpapuuecKkre, BHOCUT BKJIaJ B (POpMHpOBAHUE NPEACTABICHUN O
pOJIM MaTEeMAaTUKHU B PA3BUTUU LIUBUIIM3AINHT U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax u3ydaercsi yueOHbIN Kypc «Anredpay,
KOTOPBI BKIIIOYAET CJEAYIOUINE OCHOBHBIE pasfenbl coiepxaHus: «Yuciaa u
BBIUMCIICHUS», «AJNreOpandecKkue BBIPDAKEHUA», «YPAaBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

Ha uzydenue yue6HOro Kypca «Anredpa» orBoautcs 102 gaca B 8 kimacce (3 gaca
B HEJIEITIO.

COJEPKXAHUE OBYUYEHUA



8 KIIACC

Yucaa v BIYMCICHUA

KBagpatueiii kopeb u3 uucia. [loHstue 00 wuppalMoHATLHOM —YHCIIE.
JlecaTnunble NpUOIMHKEHUS HPpALMOHAIBHBIX uHcesl. CBOMCTBa apupMeTHUEeCKUX
KBaJIpaTHBIX KOPHEH M MX MPUMEHEHHUE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKCHHUHN U
BBIYUCIICHUAM. J[€eMICTBUTENbHBIC YUCTA.

Crenens ¢ 1enpIM NOKa3aTeneM U e€ cporictBa. CTaHaapTHAS 3allUCh YUCIIA.

AJiredpanyeckue BbIpaKeHUs

KBazpaTHbIil TpEXUIIEH, pA3JI0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIN.

Anre6panueckass poOb. OCHOBHOE CBOWCTBO anreOpanmdeckod  JIpoOw.
CrnoxeHue, BBIYUTAHHE, YMHOXKEHHE, JEJEHUE  anredpamdyeckux  JIpooeil.
PannonanbpHbie BRIpaXKEHUS U MX MPEOOpa3OBaHHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (popMysia KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema
Buera. Pemienne ypaBHEeHMH, CBOIAIIMXCS K JIMHEMHBIM U KBaApaTHbIM. [Ipocreitmue
JIPOOHO-pallMOHAIIbHBIE YPAaBHEHUS.

['paduueckass mHTEpHpeTanus ypaBHEHUN C JBYMS MEPEMEHHBIMU W CHUCTEM
JUHEWHBIX YpPAaBHEHUWW C JAByMs IepeMEeHHbIMU. lIpumepsl pemeHus cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1au alredpandeckum crnocooom.

HucnoBele HEpaBEHCTBA U MX CBOWCTBA. HepaBeHCTBO C OOHOM NEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue ynkiuu. O6macTh omnpeneNeHns] U MHOXECTBO 3HAUCHUU (DYHKIIWU.
CriocoOsbI 3aanus QyHKIIHIA.

I'padux Pynknuu. Yrtenue cBoilcTB (PyHkuMu 1o e€ rpaduxy. Ilpumepsr
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.

OyHKIMM, ONHUCHIBAIOIIME TMPSAMYI0 W OOpaTHYI0  MNPONOPIHOHATIbHBIC
3aBrcHMoOCTH, uX rpadukn. Oyakmun y = X2, Y = x3, y = Vx, y=|x|. I'paduaeckoe
pelIeHne YPaBHEHUN U CUCTEM YPABHEHUM.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA MNNPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBUHIET'O
OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE Pe3yJbTAThI OCBOCHHS IpOrpaMMbl y4eOHOTo Kypca «Anredpay
XapaKTEPU3YIOTCS:
1) naTrpuoTHYecKOe BOCIMTAHME:
MPOSIBJIEHUEM HMHTEpPECAa K MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MATEMATHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHUSIM POCCHMCKUX MAaTEMAaTUKOB U POCCUUCKOU



MaTeMaTUYECKOW IIKOJIbI, K MCHOJIb30BAHUIO 3TUX JOCTMKEHUW B APYTMX HayKaxX H
NPUKJIAJAHBIX cepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEW TpakJIaHWHA WU peaju3alil ero
paB, IPEICTABICHUEM O MATEeMAaTUYECKUX OCHOBaX (HYYHKIIMOHUPOBAHHS PAa3TUMUHBIX
CTPYKTYp, SIBIICHUM, NpPOLEAYyp TpPaxIaHCKOTO oOIIecTBa (HAampuUMep, BBHIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHIO JTHYECKUX TNpOoOJIeM, CBS3aHHBIX C
NPaKTUYECKUM NMPUMEHEHUEM JOCTHKEHH HAayKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-
TUYECKUX MPUHLIHIIOB B IE€ATEIbHOCTH YYEHOTO;

3) TpyaoBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/1ad
MaTeMaTUYECKOW  HAlpPaBJICHHOCTH, OCO3HAHUEM BAXKHOCTHU MATEMaTUYECKOTO
oOpa3oBaHMs Ha MPOTSKEHUU BCEH JKU3HU [UJIs YCHEUIHOW MNpo(ecCHOHATBHON
NEATEIbHOCTH M PA3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHAMBUIYAbHON TpaeKTOPUU OOpa30BaHUSI U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX IOTPEOHOCTENH;

4) hcTeTHYeCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K  SMOUMOHAJIBHOMY W 3CTETHYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJlay, PEIICHUW, PpACCYKJIECHUW, YMEHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTaUuMeld B JESATEIIbBHOCTA Ha COBPEMEHHYI) CHUCTEMY HAy4HbIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YEJIOBEKa, NPUPOABI U
oOlIecTBa, MOHMMAHMEM MATEMAaTHYEeCKOW HayKh Kak c@epbl YelI0BEYECKOMN
NEATEeIIbHOCTH, 3TanoB €€ pa3BUTUS M 3HAYMMOCTU JI PA3BUTHUS LIMBUJIM3AIUU,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKH W MaTeMaTHYECKOW KYJIbTYpOill KaK CpEIACTBOM
MO3HAHUA MHpA, OBJAJACHUEM MPOCTEHIIMMHU HaBbIKAMU  HMCCIIEIOBATEIBCKON
NesTEIbHOCTH;

6) ¢usnueckoe BocnMTAHWE, (POPMHUPOBAHHME KYJIbTYPbI 310POBbA M
IMOLMOHAJIBHOI0 0J1arONMOy YU :

TOTOBHOCTBIO IPUMEHATH MAaTEMaTUYECKHE 3HaHUS B HMHTEPECAX CBOETO
3JI0pPOBbsI, BEJICHUS 3I0pOBOr0 00pa3a KU3HM (310pOBOE MUTaHUE, COATaHCUPOBAHHBIN
peXUM  3aHATUH W OTHAbIXa,  peryjspHas  (u3uyeckas  aKTUBHOCTB),
c(hOpMHPOBAHHOCTHIO HaBbIKa pedieKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TaKOr0 K€ IIpaBa APYroro 4YelOBeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHUUYeCKUX 3HAHWUU JUIs pellleHus 3a7ad B
00JIaCTH COXPAHHOCTH OKpY Kalolleh cpeibl, MIaHUPOBAHMS TIOCTYIIKOB M OLIEHKU UX
BO3MOXXHBIX TOCIEACTBUI [JIsl OKPY>KaIoLIEH cpeabl, OCO3HAHHEM TJI00aTIbHOTO
XapakKTepa 3KOJOTUYECKHUX MPOOJIEM U IyTEN UX pELICHUS;

8) aganTanmsi K M3MEHAKIIMMCH YCJIOBUSIM COLUMAJIBHON M NPHPOAHOI
cpeabl:



TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUSX HEOIPENEIEHHOCTH, IIOBBIIIECHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Y€pEe3 MPAKTUYECKYHO NEATEIBHOCTh, B TOM YHUCIIE yMEHHUE
YUUTBCS y IPYIHX JIOAEH, MPUOOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIEC 3HAHUA,
HAaBBIKM U KOMIIETEHIIMH U3 ONBITA IPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWH, B TOM  YHCIIE
(GopMynupoBaTh UJEU, MOHATHUS, TUIOTE3bl 00 OOBEKTaX M SIBJICHMSIX, B TOM UYUCIE
paHee  HEWU3BECTHBIX, OCO3HaBaThb  JAE€(PULIUTBI  COOCTBEHHBIX  3HaHMM U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYaIHUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TpPEOYIOIMMI KOHTPMEpP, KOPPEKTHPOBATHh IPUHUMAEMBbIE
pelieHuss W JAeWcTBUs, (OpPMYIUPOBAaTh M OLEHUBATh PUCKU M TOCIEACTBHS,
(GbopMHPOBATH OMBIT.

METANIPEJMETHBIE PE3YJIBTATbDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBU:

e BBIBISITH W XapaKT€PU30BaTh CYIIECTBEHHBbIE NPHU3HAKK MAaTEeMaTHUYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHUH MEXIy TMOHIATHAMH, (OPMYIUPOBATH
OTpeNeNCHUs]  TOHATHH,  yCTaHABIMBAThL  CYIIECTBEHHBIM  TPH3HAK
Kiaccu(UKanuyM, OCHOBAaHMUS [l OOOOIEHHUS W CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH,  (HOPMYJTUPOBaTH ¥  MPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE ¥ OTPHIATCNIbHBIC, €IWHUYHBIC, 4YacTHbIE U oOIIue,
YCIIOBHBIC;

e BBIABJISITH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTUBOPEUHS B
dakTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPKACHUSIX, MPEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUMIA;

e JIeJaTh BBHIBOABI C WCIIONB30BAHUEM 3aKOHOB JIOTUKH, JCIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTUH;

e pa3zlupaTh J0KAa3aTEIhCTBA MATEMATUYECKUX YTBEPXKIEHUU (TMpsMbIE U OT
MPOTUBHOTO), TMPOBOJUTH CAMOCTOSTEIBLHO HECIOXKHBIC JIOKAa3aTeIbCTBA
MaTeMaTH4YeCKUX (PaKTOB, BHICTPAWBaTh aprYMEHTAIIUIO, IPUBOIUTH MPUMEPHI
¥ KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

e BBIOMpaTh CHOCOO pemieHuss y4yeOHOW 3ajaun (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIIEHHWsA, BHIOWpPATh HauWOoJiee TNOAXOASIMUNA C  y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

e HCIOJBH30BAaTh BOMPOCHI KaK WCCIECMOBATEIHCKANM WHCTPYMEHT TIO3HAHUS,
dbopMyIMpOBaTh  BOMPOCHI, (PUKCHUPYIOMIME TPOTUBOpedne, Mpodiemy,
CaMOCTOSATENILHO YCTAHABIIMBATh HCKOMOE W JaHHOE, (HOPMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO0, MHEHUE;



IPOBOJAUTH IO CAMOCTOSITENIHO  COCTABJICHHOMY IUIaHY  HECJIOXKHBIN
OKCIIEPUMEHT, HEOOJBIIOE HMCCIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTEeMaTHIECKOTO O0BEKTA, 3aBUCUMOCTEH O0OBEKTOB MEKIY COO0iA;
CaMOCTOATENLHO (OPMYIHPOBATH OOOONIICHWS W BBIBOJABI TIO PE3YJIbTaTaM
NPOBEAEHHOTO HAOMIOJACHUS, WCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TaKKe BBIIBUTATh
MIPETOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nunopmanmeii:

BBISIBJISITH  HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMAINH, JAHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a4a4u;

BbIOMpaTh, AHANU3UPOBATh, CHUCTEMATHU3UPOBATb U  HUHTEPHPETUPOBATH
MH(OPMAIUIO Pa3IUYHBIX BUAOB M OPM IIPEICTABIICHNUS;

BBIOMpAaTh (OpMy TPEACTABICHHUS HMHPOPMALMH U  WUIIOCTPUPOBATH
pellaeMble  3aJadyd  CXeMaMH, JAdarpaMMaMy, HWHOM Tpapukoil u ux
KOMOMHAIMSIMU;

OLICHUBATh HAAEKHOCTh HMHPOpPMAIMM IO KPUTEPUAM, HPEJI0KEHHBIM
YUHUTENIEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

BOCIPUHUMATh U (OPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUH C YCIOBUSMU U
HesiMU OOLLEHUS], ICHO, TOYHO, TPAaMOTHO BBIPAXaThb CBOI TOYKY 3pEHHUS B
YCTHBIX U MMMCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS MO XOYy pEUICHUs 3a/1a4H,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTaT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
npo0JieMbl, pelaeMoil 3ajayu, BBICKA3bIBATh WJEH, HAIEJICHHBIE HA IMOMCK
peuIeHus], CONOCTABIIATh CBOM CYXKJIEHHS C CYKJICHUAMM APYTHMX YYaCTHUKOB
nuanora, OOHapyXMBATh Pa3Inyue U CXOACTBO MO3UIUI, B KOPPEKTHOU (popme
(bopMyIMpPOBaTH PA3HOIJIACHS, CBOU BO3PAKEHUS;

NPEJCTaBISTh PE3yabTaThl PEIICHUs 3aJaud, SKCIEPUMEHTA, MCCIIECIOBAHUS,
IPOEKTa, CAaMOCTOSITEIbHO BBHIOMpATh (pOopMAT BBICTYIUICHUS C Y4E€TOM 3aaau
NpEe3eHTALUU U 0COOEHHOCTEN ayIMTOPHUH;

NOHMMAaTh M MCIOJIb30BATh MPEUMYIECTBA KOMAHAHOW W WHAMBHUAYaJbHON
paboThI MpHU pelIeHnH YYeOHBIX MaTeMaTHYECKUX 3a/aY;

OPUHUMATH 1I€JIb COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPTraHU3AINI0
COBMECTHOU pabOThI, pacrpeenaTh BUIAbI padOT, TOrOBapUBaThCs, 00CYKIaTh
MIPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHHS HECKOJILKUX JIFO/ICH;
y4acTBOBaTh B TPYNNOBBIX (hopmax paboThl (00CYykaeHUs, 0OOMEH MHEHUSIMH,
MO3rOBBI€ IITYPMbI M JpYru€), BBINOJHATH CBOI YacTb pabOThl H
KOOPJIMHUPOBATh CBOM JEUCTBUS C APYTMMH YJ€HAMU KOMaH]Ibl, OLIEHUBAThH
KauecTBO  CBOEro BKJIaJa B  OOIMIA  MNPOAYKT MO  KPUTEPHSM,
chOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJATh IUIAH, aJTOPUTM pELIeHUs 3ajadu (WU ero
4acTb), BBIOMpPATh CIOCOO peHieHHs ¢ Y4ETOM MMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb, YIMOLMOHAIBHBIN HHTEJICKT:

e BJAJAETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTpPOJS IpoLecca U pe3ysbTara
peleHns MaTeEMaTHIECKOM 3a/1a4u;

e MPEABUAECTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPH PELICHUU 3a7a4H,
BHOCUTb KOPPEKTUBBI B JIESITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH IIOCTABICHHOM LEIU U
YCIIOBUSIM, OOBACHATh NPHUYMHBI JOCTHKEHHUS WIM HEJAOCTUKEHUS LIeJH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHimy oOydenus B 8 Kkiacce oOydaromuiics MOIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BbIYMCICHUS

Hcnonp30BaTh HayaldbHBIE NMPEICTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX YNCEI
JUIsL CpaBHEHHUS, OKPYIJIEHHS M BBIYHUCICHHUM, H300pakaTh EHCTBUTENBbHBIE YHCIa
TOYKaMH Ha KOOPAUHATHOM ITPSMOM.

[IpumMeHsATh MOHATHE apUPMETUUYECKOTO KBAAPATHOIO KOPHS, HAXOJIUTh
KBaJIpaTHbIE KOPHH, HCHOJB3YyS MPU HEOOXOAMMOCTU KaJIbKYJATOP, BBIMOJIHAThH
npeoOpa3oBaHus BbIpAXKEHUH, COJAEPKAIIMX KBaJpaTHbIE KOPHHU, UCIIOJb3Ysl CBOMCTBA
KOpHEM.

Hcnonp3oBarh 3amucu OOJNBUIMX W MaJbIX YHCEN C MOMOUIbI JECATHYHBIX
npoOeit u creneneit yucia 10.

AuredpanvyecKue BbIPpAKEHUA

[IpuMeHATH  TOHATHME  CTENEHM C  LENbIM  II0KA3aTeleM,  BBIIOJIHATH
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKALIUX CTENEHH C LEIbIM OKa3aTEeJIEM.

BbINONHATE TOXKAECTBEHHBbIE NPEoOpa3oBaHUs PAIMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE IMMPaBUJI ACUCTBUI HaJ MHOTOUYJIEHAMH U alIre0pandyecKUMH ApoOsiMHU.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[TpumensaTh MpeoOpa3oBaHUs BBIPAKEHUN NOJIS PELICHHS Pa3IUYHbIX 3a1ad U3
MaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHOU MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemwars JMHEHHBIC, KBAaJApPAaTHBIE YPAaBHEHUS M PALMOHAIBHBIE YpaBHEHUS,
CBOJAILMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMs IEPEMEHHBIMH.

[IpoBOAMTE IPOCTEUIINE UCCIIENOBAHUS YPABHEHNNW U CUCTEM YPAaBHEHUM, B TOM
qyuclie ¢ MPUMEHEHHEeM TrpauuecKkux NpeacTaBieHul (ycTaHaBIUBATh, MMEET JIU
YPaBHEHHUE WIH CUCTEMA YPABHEHUM PEIIECHUs, €CIIU UMEET, TO CKOJIbKO, U ITPOYEE).



[TepexoauTh OT CIOBECHOU (OPMYIHUPOBKH 3a7auM K €€ anredpandeckon Mojienu
C TIOMOIIBIO COCTABJICHUS! YPABHEHUS WM CUCTEMbl YPABHEHHM, HHTEPIPETUPOBAThH B
COOTBETCTBHH C KOHTEKCTOM 3a]1a4¥ MOJTYYEHHBIN PE3YIIbTAT.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB I CPABHEHMS, OLICHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHUCTEMBI, JlaBaTh IpauyecKyro
WJUTEOCTPALII0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKIMHA

[lormmMaTe W WCHONB30BaTh (PYHKIIMOHAIBHBIC TOHITHS W S3bIK (TCPMUHBI,
CUMBOJIMYECKUE O003HAUYCHUS), OMPEACTATh 3HAUYeHWE (QYHKIHMH 110 3HAYCHHUIO
apryMeHTa, ONpeAeNIATh CBOKMCTBA (PyHKITNH 10 €€ TpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA:

y =k/x, y=x2,y = x3,y = |x|, y = VX, OIICHIBATH CBONCTBA YHCIOBOH (yHKIINH
o e€ rpaduxy.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Haumenona | Koi- OcHOBHOE cOJIepKaHNE OCHOBHBIE BHJIBI ICATEIBHOCTH 00YJarOIIUXCSI
HUE paszenal BO
(Tembl) | yacoB
Kypca
Yucna u 15 KBanparHbiii KOpeHb 13 dopmynupoBaTh ONpeACICHHE KBaIPaTHOTO KOPHS
BBIYUCIICHUS yucna. [lorsatue 06 U3 YKCiIa, apu(METHIECKOTO KBaJPaTHOTO KOPHSI.
MppaloHaIbHOM qUCIIC. [TpuMEHSITh OMEPAIMIO H3BICYCHUSI KBAJIPATHOTO
Kganparubie Alecsmutnble NPUOIIKEHHS | opig 13 uncia, HCTIONB3Ys IIPH HEOOXOAMMOCTH
KOpHH MPpAMOHATIBHBIX HUCCIL. | kanpkysaTop. OLEHUBATH KBaAPATHBIE KOPHU
JlelicTBUTENbHBIC YNCIIA. EJIBIMU YHACITAMU M JIECSITUYHBIME JIPOOSIMH.
Cpasnenue CpaBHHBATh ¥ yIOPSIOYNBATH PAIHOHATBHBIC H
ACHCTBUTCIbHBIX HHCCL. UppalMOHAIBHBIE YHCIIA, 3aITMCAHHBIE C TIOMOIIIBIO
VYpaBHeHHe BUIA KBaJIPAaTHBIX KOPHEH.
X2 = a. CoiicTBa HccnenoBath ypaBHEHHE X2 = @, HAXO/AUTh TOYHBIC
apupMeTHYECKHUX U puOIKEHHBIC KOpHHM 1Tpu & > 0.
KBaJpaTHBIX KOPHEH. HccnenoBaTh CBOMCTBA KBaJPaTHBIX KOPHEW,
[IpeoOpa3oBaHue YUCIOBBIX | TPOBOJISI YUCIOBBIC IKCTICPUMEHTBI C
BBIpQKCHUH, COJIEPIKAIIUX | UCTIOIB30BAHUEM KAIIBKYJIATOpPa (KOMITBIOTEPA).
KBaJIpaTHBIC KOPHU JloKa3bIBaTh CBOMCTBA apU(PMETHYECKUX
KBaJ[paTHBIX KOPHEW; IPUMEHSTh UX IS
npeoOpa3oBaHus BEIpAKEHUN. BIMOIHATH
npeoOpa30BaHus BBIPAKEHHM, COJepKALIIX
KBaJIpaTHBIE KOPHU. BeIpaxkaTh nepeMeHHbIE
13 TEOMETPUYECKUX U PU3NIECKUX (PopmyIL.
Boruncnsate 3Ha4eHUsI BBIpOKEHUH,
COJIepKaIINX KBapaTHbIE KOPHH, UCTIONB3YS
pH HEOOXOAUMOCTH KAITBKYIISATOP.
Hcnoan30BaTh B X07€ pelIeHUs 3a1a4
JJIEMEHTAPHBIE TPEJICTABICHUS, CBSI3aHHBIE C
MpUOTMHKEHHBIMU 3HAYCHUSMUBEITUYHH.
3HAKOMHTBCS C HCTOPHeii pa3BUTUS MATEMAaTUKH
Uucna n 7 | CremneHb ¢ 1eNbIM @opMynHMpOBaTh ONIPENEICHNUE CTEIIEHH C LEIbIM
BBIUUCIICHUS MOKa3aTeeM. MOKa3aTeeM.
- Crenenp ¢ CranjapTHas 3amich uncia. | [IpeacTaBiaTh 3anKch OONBIIUX M MaJIbIX YMCEI
LEJIBIM
Pazmepbl 00beKTOB B cTaHAapTHOM Bujie. CpaBHUBATH YUCIIA U
nokasarese
OKpY’KaroIiero Mupa (ot BEJIMYHUHBI, 3aIMCAHHBIE C UCTIOIb30BAHUEM
M
9JIEMEHTAPHBIX YaCTHUI] crenenu 10.
710 KOCMUYECKHX 00bEKTOB), | Micmonb30BaTh 3amuch YKced B CTAaHIAPTHOM BHE
JUTUTENILHOCTh TPOLIECCOB | JJIS BBIPAKCHUS pa3mepoB 00BEKTOB,
B OKpY/KAIOILIEM MHPE. JUTUTENIFHOCTH TPOLIECCOB B OKPY’KAIOIIEM MHpeE.
CRoiicTBA CTEMEHH ®opMyJIUPOBATH, 3AMMUCHIBATH B CAMBOJIMYECKOM
dhopme
C LIEJIBIM TTOKa3aTelieM
Y WIUTFOCTPUPOBATH IPUMEPAMH CBOICTBA CTETICHU
C LIEJIBIM TTOKa3aTeIeM.




[IpumeHATH CBOMCTBA CTENEHU JJISI
peoOpa3oBaHUs BRIPAKEHUH, COACPKAIIUX
CTEIICHU C IIEIBIM ITOKa3aTeJIeM.

BremonHaTh ﬂCﬁCTBHH C 4ynucCijiaMu, 3allMCaHHBIMHA

B CTaHJAPTHOM BHJIE (YMHOXKEHUE, JIETICHUE,
BO3BEJ/ICHHE B CTCIICHb)

Anrebpanue| S |KBampaTHbIil TpEXUIIEH. Pacno3naBarb KBaJpaTHbIN TPEXUJIEH,

CKHE PasnokeHue KBajgpatHoro | YCTAHABIMBATE BO3MOKHOCTB €TI0 PA3JIOKEHUs HA

BBIPAYKEHHUS. TpéxtiieHa MHO>XHUTEIIH.

IfBaI.[_paTHH HA MHOKHTEIN PackiaapiBaTh Ha MHOKUTEM KBAJIPATHBIN

1 TPEXTICH TPEXUWICH C HEOTPHUIIATEILHBIM JIUCKPUMHUHAHTOM

Anrebpanue| 15 |Anrebpanueckast ApoOb. 3anuceIBaTh AIreOpandecKue BIPAKEHUS.

CKue JonycTuMeble 3HaUEHUS Haxonute

BBIPKCHHUS. TePEMEHHBIX, BXOISAIINX 00J1aCTh OMpeIeNICHUs PAIMOHAIBHOTO

Anre6pande B anreOpandeckue BBIPAKCHHUAL.

cKast 1po0b BBIPAKEHHS. BEITOIHATE YUCIOBEIE OJICTAHOBKH U BBIYUCIATE
OcHOBHOE CBOMICTBO 3HA4YCHUC IIp06I/I, B TOM YHCJIC C IIOMOIIIBIO
a_]]re6pap[qec1(o])’[ I[pO6I/I. KaJIBKYJIATOpPA. CDOpMyJIPIpOBaTI) OCHOBHOC€
CoKpa]_ueHHe ;[p06ef/'[_ CBOMCTBO aﬂre6pa1/1qec1<0171 ZIpO6I/I M IIPUMCHSTH
CII0KeHHeE, BRIUMTAHHE, ero Juisi mpeoopa3oBaHus IpoOei.
YMHOYXEHHE U JICIICHNE BrInonHATs ASHCTBUA ¢ anreOpandecKuMu
anredpanuecKnx Apooeit. npo6simu. [IpumeHsTh mpeoOpa3oBaHUs
I[IpeoGpaszoBanne BBIPKEHU JI71s1 peleHus 3a1a4d. BeipaxaTs
BBIPAKEHHH, cojiepkamux | IEPEMCHHBIC U3 dbopmyn (puznueckux,
anrebpamdecKne 1poou Te€OMETPUUYECKUX, OMUCHIBAIONINX OBITOBHIE

CUTYaIUH)

YpaBHeHust 15 |KBagpatHoe ypaBHEHHE. Pacno3znaBath KBaJipaTHbIC YPaBHEHUS.

u Henonnoe kBagpatHoe 3anuceiBaTh GOPMYITy KOPHEH KBaIPaTHOTO

HCPABCHCTBA ypasHeHue. Dopmyna YpaBHEHHUS,; pelIaTh KBaAPaTHLIC YPaBHEHUS —

. KOpHEH KBaJpaTHOTO IIOJIHBIE U HemnoyHbIe. [IpoBOINTE MpocTeiimme

KBaznparusie ypaBHeHus. Teopema Buera. | uccnenoBanus KBaapaTHBIX YpaBHEHHIA.

YpaBHCHHA Pemenne ypaBHeHniH, Pemate ypaBHeHHUs, CBOASAIINECS K KBAIPATHBIM,

CBOJAIINXCS
K KBaJIpaTHBIM.
[Ipocreiimme qpobHO-
palliOHAJIbHBIC YPaBHCHUA.
Perienue TeKCTOBBIX 3a/1a4 €
IIOMOIIIBIO KBAAPATHBIX
YpaBHEHUI

C MOMOIIBIO TPe0Opa30BaHU U 3aMEHOU
nepeMeHHo. HabmonaTh n aHaIM3UpoBaTh CBA3b
MeX1y KOPHAMHU U KOdPPUIIMEHTAMH KBaAPaTHOTO
YpaBHEHHUS.

dopmMynupoBate Teopemy Buera, a Taxxke
00paTHYIO - TEOpPEMY, IPUMEHSATH ITU TEOPEMBI
JUISL pELIEHUS

3a1ad.

Pemats TekcTOBbIE 3a/1auu anreOpandyeckum
CIOCOOOM: NEPEXOAUTH OT CIIOBECHOM
(OpMyYIMPOBKH YCIIOBHS 3a/1a41 K
areOpandeckoi MOAEIH IMMyTEM COCTaBIICHUS
YPaBHEHUS; PEIIaTh COCTABICHHOE YPAaBHEHUE;
HMHTEPIPETUPOBATh PE3YNIbTAT.

3HAKOMUTBCS C UCTOPHEH pa3BUTHSA aaTreOph




YpaBHeHUs 13 |JIuneiiHoe ypaBHEHHUE C Pacnio3naBath TMHENHHBIE YPAaBHEHHUS C IBYMs
u JBYMsI IEPEMEHHBIMU, €70 | IEPEMEHHBIMHU.
HCpaBCHCTBA rpauK, NpUMEPbI PEIEHHS | Crpouth rpadUKH JIMHEIHBIX ypaBHEHHUIl, B TOM
. Cucremsl YPAaBHEHHMH B LIENBIX YUCIAX. | gycre
ABHECHUU
P Pemenue cnctem nsyx UCTIONB3Ys LU(POBLIE PECYPCHI.
JIMHEHHBIX YPABHEHUN C
Pa3nuuars nmapasuienbHble U IEPECEKAIOIINECS
JIBYMsI IEPEMEHHBIMHU.
MpsIMBIE 110 UX YPABHEHUSIM.
IIpuMmepsl perieHus cucrteM
HeJTMHEHBIX ypaBHeHHi ¢ Pemate cucTteMbl ABYX JIMHEWHBIX YpPaBHEHUU C|
JIByMs [IePEMEHHBIMH. JBYMsI [IEpEMEHHBIMU [10JICTAHOBKOM u
cloXeHueM. Pemarh mpocTediine CUCTEMBI, B
I'paduueckas .
KOTOpBIX OJHO U3 YPaBHEHUH HE SBIIAETCH
MHTEPIIpETALMs] YPABHEHHUS -
JMHEUHBIM.
C IByMs IIEPEMEHHBIMU U
CHCTEM TAHEIMHEIX [IpuBoauTh rpadu4ecKyro MHTEPIIPETALMIO
ypaBHEHHIA C ABYMS pelIeHUs] ypaBHEHUs C ABYMs IIEPEMEHHBIMU Y|
TepEMEHHBIMH CUCTEM YPAaBHEHUH C ABYMs IEPEMEHHBIMHU.
Pellenre TeKCTOBBIX 3ajay c| L CLIATh TCKCTOBBIC 3a/[a4 aNreOpandecKiuM
MOMOIIBIO CUCTEM crocobom
ypaBHEHUH
VpaBuenust | 12 |YwucnoBsle HepaBeHCTBa U | DOPMYJIMPOBATH CBOICTBA YMCIOBBIX HEPABEHCTB,
u UX CBOWCTBA. WUIIOCTPUPOBATh UX HA KOOPIAWHATHOW MIPSIMOH,
HEPaBEHCTBA HepaBeHCTBO ¢ 0IHOI JIOKa3bIBaTh aJIreOpandecku.
' IIEPEMEHHOM. [IpuMeHATH CBOMCTBA HEPABEHCTB B X0OJ1€ PEIICHUS
Hepasencts JIuHeiiHble HepaBeHcTBa ¢ | 31AY. Pemate nuHeliHbIE HEPABEHCTBA C OJTHOM
a OJIHOH TIEpEMEHHOI 1 HX HepeMEHHOM, n300pakaTh pelieHe HePaBEHCTBA
peterne. CHCTEMEI Ha YHCJIOBOM NPSAMOM.
JINHEWHBIX HEPABEHCTB C Pemrate cucTeMbl IMHEMHBIX HEPABEHCTB,
OJIHOM MepeMEeHHON U UX n300paXkaTh pelIeHHE CUCTEMbl HEPABEHCTB Ha
peleHue. YHUCJIOBOM MTPSIMOM
N300pakeHue pereHus
JIMHEWHOT'O HEPAaBEHCTBA U
MX CUCTEM Ha YHUCIOBOMN
psAMOI
DyHKIMH. 5 |Ilonsatue ¢pynkuuu. O6nacts| Mcnonp3oBaTh PyHKIIMOHAIBHYIO TEPMUHOIOTHIO
OcHoBHbIE OIIPEAEIIEHUSI U MHOXKECTBO | U CUMBOJIUKY.
MIOHSTHS 3Ha4eHUH PYHKLIUH.

CriocoObI 3a1anust PyHKIHIA.

I'paduk pynkunuu. CoiicTBal
(GbyHKIMH, UX 0TOOpakeHue

Ha rpaduke

Boruncnsate 3HaueHus] QYHKIMMA, 3aJaHHBIX
dhopmynamu (Tipu HEOOXOIMMOCTH UCTIOIH30BATh
KaJIbKYJISATOP); COCTaBIATh TaOIHIIbI 3HAYCHUN
GbyHKIUY.

Ctpoutb 1o Toukam rpa@uxu GyHKIHI.
OmnuceIBaTh CBOKMCTBA (PYHKITMU HA OCHOBE €€
rpauuecKoro rnpeacTaBICHHs.

Hcnonb3oBath QyHKIMOHATBEHYIO TEPMUHOIOTHIO
U CUMBOJIUKY.

HccnenoBaTh npuMepsl TpagKOB, OTPAsKAIOIINX
peasibHbIE Npoliecchl U ABieHus. IlpuBoauTs
MIpUMEPHI MPOLIECCOB U SIBICHUN ¢ 3aJaHHBIMU




CBOMCTBaMH.
Hcnonp30BaTh KOMIBIOTEPHBIE IPOTPAMMBI

JUTSL IOCTPOCHUS TpapuKOB QYHKIIMA U U3yUEHUS
HUX CBOWCTB

OyHKIUY. 9 |YreHue u MOCTPOCHHE Haxoauts ¢ momolibto rpapuka GyHKIIUU
Hucnosbie rpadukoB QyHKIIUH. 3HAYEHUE OJJHOM U3 paCcCMaTPUBAEMBIX BETUYUH
byHKIIUN [Tpumeps! rpaduxos 110 3HAYEHUIO JPYToM.
byuxuuii, oTpaaromux B HECJI0KHBIX Cllydasx BeIpaxkaTh (HOpPMYIION
PCAIBHBIC IIPOLCCCHI. 3aBHCUMOCTb MEXKY BEIMUUHAMH.
@yHKINHU, OIUCHIBAKOLIUE o
OnwuceIBaTh XapakTep U3MEHEHUS OJHOU
MPSIMYIO U 00OpaTHYIO .
BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHCHUS APYrOu.
MPONOPIIMOHATIEHBIE
3BHCHMOCTH, HX rpaUKH. PacrioznaBath BU/bI H3yd4aeMbIX (QYHKIUH.
[Toka3pIBaTh CXEMATUYECKH MOJIOKEHUE Ha
I'padux pynkumu . .
KOOPJIMHATHOM IJIOCKOCTH TpaduKOB (HyHKIIHIA
y =Xx2. Buma:y =x2,y=x3,y =0,y =|x|.
DyHKIIH Hcrmosp30Bath GyHKIMOHAILHO-TPApHIECKUE
y=X2,y =X3, NPECTaBICHUS JJIsl PEIICHUS ¥ UCCIICIOBAHUS
y=V,y=|x|; YPaBHEHUI U CUCTEM YPAaBHEHHUH.
rpapudeckoe perenue [TpumeHsTh TU(GPOBBIE PECYPCHI IS TIOCTPOCHHUSI
yYpaBHCHHU U CUCTEM rpadukoB dyHKIHi
ypaBHEHUH
[ToBropenue| 6 |IloBTOpeHHE OCHOBHBIX Br10upath, NpUMEHATh, OLIEHUBATH CIIOCOOBI
u TIOHSITHI ¥ METOJIOB CpaBHEHMsI YKCeJl, BEIUMCIIEHUH, TpeoOpa3oBaHuit
0000111eHNe KypcoB 7 ¥ 8 KJ1accos, BBIPXCHUH, PEIICHUs YpaBHEHUH.
obobuienue 3HaHuH OCyIIeCTBISATE CAMOKOHTPOJIb BBITOHIEMBIX
JIEUCTBUN U CAMOTIPOBEPKY pe3yJibTaTa
BBIYMCIICHUH, IPeoOpa30BaHMii, MOCTPOSCHUH.
Pemrate 3a1aun n3 peanbHOM )KU3HU,
MPUMEHSTh MaTEMATUIECKUE 3HAHUS JIIS
peleHws 3a/1a4 U3 APYruX MPEeIMETOB.
PemaTh TeKCTOBBIE 33a7a4K, CPAaBHUBATh, BEIOMPATh
CIOCOOBI pelieHus 3a/1a9u
OBIIEE 102
KOJIMYEC
TBO
YACOB I10
[MTPOTPAM

ME




TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC

Ne KoanyectBo yacoB
HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbI

n/n KonTpoabubie

Bcero
padoThI

1 Yucna u Beruucinenus. Ksagparaeie KOpHH 15 1

5 UYucna u Berarciaenus. CTeneHp ¢ 1eiabiM 7
[I0Ka3aTesIeM

3 Anrebpanueckue BelpakeHus. KBaapaTHbrit 5 1
TpEXuiieH

4 AnreOpanyeckue BeIpaKCeHHS. ANreOpandecKkas 15 1
IpoOb

5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1
ypaBHECHUS

6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMbI YpPaBHEHUI 13

7 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 12 1

8 Oynkuuu. OCHOBHbBIE TOHATUS 5

9 @yHkuuu. YuciaoBble QyHKIMH 9 1

10 | IloBropenue u 00600IIEHHE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Jara
Ne  pzydenus Koa-
Tema ypoka
n/n BO
Iinan ®akr 1acos
Tema 1. Uncaa u Bpruncienus. Ksagparuoie kopuu (15 yacoB)
1. KBaaparHplii KOpeHb U3 YUCIIA 1
2. [TonsiTre 06 UppaLIOHAIILHOM UHUCIIE 1
3. JlecaTUUHbIE TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEIT 1
4. JlecaTHUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI 1
5. JlelicTBUTENbHBIC YKCIIA 1
6. CpaBHeHUE IEHCTBUTENBHBIX YHCEIT 1
7. CpaBHeHue J1eHCTBUTENBHBIX YUCEl 1
. . 1
8. Apudmernueckuit KBaJpaTHbIH KOPEHb
9. VYpaBHeHUe BUJA X* = a 1
10. CaoiicTBa apuMeTnyecKuX KBaJApaTHBIX KOpHEN 1
. " 1
11. CaoiicTBa apuMeTnyecKkux KBaJpaTHBIX KOpHEH
12 [IpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX 1
' KBaJ[paTHbIE KOPHU
13 [IpeoOpa3oBaHre YMCIOBBIX BRIPAXKEHUN, COAEPIKAIINX 1
' KBaJ[paTHbIE KOPHU
14 [IpeoOpa3oBaHre YMCTOBBIX BBIPAXKEHUN, COEPKAIIINX 1
' KBa/IpaTHbIE KOPHU
15 Konmpononas paooma Nel «Hucna u éviuucnenus. 1
' Keaopamnvie kopnu»
Tema 2. Uncia u Boruncienus. CTeneHb ¢ mebIM MokaszartesieM (7 4acoB)
16 AHanu3 KOHTPOJIBHON pabOTHI. 1
' CreneHb ¢ 1ETBIM ITOKa3aTelIeM
CrannmapTHas 3anuch yncia. PazMepbl 00bEKTOB OKPYKAFOIIETO 1
17. Mupa (0T IIEMEHTAPHBIX YaCTHUII 10 KOCMUYECKUX OOBEKTOB),

JUTUTEIBHOCTh IIPOIIECCOB B OKPYXKAIOIIIEM MUPE




18.

CBOICTBA CTEIICHU C OCJIBIM ITIOKAa3aTCIICM

19. CBolicTBa CTENEHH C IEJIBIM IT0Ka3aTeaeM
20. CBoiicTBa CTENEHH C IEJIbIM IT0Ka3aTeaeM
21. CBOMCTBA CTEIEHH C LEILIM ITOKA3aTelIEM
22. CBOMCTBA CTEIEHH C LIEILIM ITOKa3aTeIeM

Tema 3. Anredpanyeckue Boipa:kenusi. KBaapaTHblii TpéxuiieH (5 4acoB)

23. KBanpathslii TpéxusieH

24, KBanparupiii TpExuieH

25. PasnoxeHnne kBapaTHOTO TPEXUICHA HA MHOKHTEIIN

26. PaznoxeHne KBapaTHOTO TPEXUWICHA HA MHOXHUTEIH

97 Konumponvnaa paboma Ne2 «Keaopamnwie kopnu. Cmenenu.

Keaopammnuwtii mpexuneny

Tema 4. Anredpanyeckue Bbipa:kenusi. Ajredpandeckas Apoos (15 4acos)

AHanu3 KOHTPOJIbHOM pabOTHI.

28.
Anrebpanyeckas 1poOb
29 JlonmyCTHMBIE 3HAYCHHS TEPEMEHHBIX, BXOISIIUX B
' anreOpandecKre BhIPaKCHUS
30 I[OHYCTI/IMI)IC 3HAYCHUA NICPEMCHHBIX, BXOIAIIUX B
' anreOpanvyecKre BhIPaKCHUS
31. OcHoBHOE CBOICTBO anredbpandeckoi Apodu
32. Coxkpaienue apooei
33. Coxparienue apo0Oeit
34. Coxkpatenue apobeit
35 CroxeHue, BhIYUTaHUE, YMHOXKCHHE U JISJICHUE areOpandecKux
' npobeit
36 CroxeHue, BIYUTaHUE, YMHOXKCHHE U JICJICHUE ajreOpanuecKux
' npobeii
37 CrnoxeHne, BBIYATAaHUE, YMHOKCHHE U JICICHUE alTreOpandecKnx

npobeit




CJIO)KGHI/IC, BBIUUTAHUC, YMHOKCHHUC U NCIICHUC anre6panqec1<nx

38. apobeit

39, [Ipeo6pa3oBaHue BbIpaxeHH, CoepKAIIUX aaredpanyecKkue
npobu

40. [Ipeobpa3oBaHue BbIpaxeHHi, ColepKaIUX aaredpanyecKkue
npobu

L [IpeoOpa3oBanue BEIpAXEHUN, COACPIKAIINX alTeOpandecKue
npodu

42. Koumponvnasa paboma Ne3 «Anzeopauueckasn opoov

Tema 5. YpaBHenus u nepaBencrsa. Kpaaparubie ypapHenusi (15 4acoB)

AHanu3 KOHTPOJIbHOM pabOTHI.

43. KBanpatHoe ypaBHeHHE

44, HenonHoe kBasipaTHOE ypaBHEHHE

45. HenonHoe kBajipaTHOE ypaBHEHHE

46. dopMyia KOpHEW KBaIpaTHOTO YPaBHEHUs

47. @opMyIia KOpHEH KBaAPaTHOTO YPaBHEHUS

48. dopmyna KOpHEH KBaJIpaTHOTO ypaBHEHHUS

49. Teopema Buera

50. Teopema Buera

ol. Pemenne ypaBHeHUH, CBOASIIMXCSA K KBAaIpaTHBIM

52. Pemenne ypaBHeHUH, CBOASIIMXCSA K KBAaIpaTHBIM

53. [Ipocreiinme ApoOHO-pallOHATIbHbBIE YPAaBHEHUS

54. [Ipocreiime ApoOHO-pallOHATIbHbBIE YPaBHEHUS

95. Pemennie TeKCTOBBIX 3aJ1a4 ¢ TOMOIIIbIO KBAJPAaTHBIX YpaBHEHUN
56. Pemennie TeKCTOBBIX 3aJa4 ¢ TOMOIIIbIO KBAJPAaTHBIX YpaBHEHUN
57. Konumponvnas paboma Ned «Keaopammnovie ypasnenus

Tema 6. YpaBHenusi u HepaBeHcTBa. CucTeMbl ypaBHeHmii (13 4acoB)

58.

AHanu3 KOHTPOJIBHON pabOTHI.
JluneltHoe ypaBHEHHUE C IBYMS TIEPEMEHHBIMH, €T0 TpaduK,




IIPUMEPBI PELICHUS YPABHEHUM B LEJIBIX YHUCIIAX

JluneiiHoe ypaBHEHHE C ABYMS [IEPEMEHHBIMU, €T0 rpaduK,

>9. IIPUMEPBI PEILICHUS] YPABHEHUH B LIEJIBIX YHMCIIAX
60 Jluneiinoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH, €T0 rpaduk,
' IIPUMEPHI PEILICHUS YPABHEHUH B LIEJIBIX YHUCIIAX
61 Pemrenne cucreM IByX JIMHEWHBIX YPAaBHEHUHN C JBYMS
' HePEMEHHBIMU
62 Pemienue cucrem AByX JIMHEHHBIX YPAaBHEHUM C IBYMSI
' HepEMEHHBIMU
63 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUHN C JBYMS
' HePEMEHHBIMU
64 [IpuMepsl perieHuss CUCTEM HEITMHENHBIX YPABHEHUH C IBYMsI
' HIepeMEHHBIMH
65 IIpumepsl peleHns: CUCTEM HETUHENHBIX YPABHEHUN € ABYMS
' HEePEMEHHBIMU
66 I'paduueckas uHTEpHIpETAIUS YPAaBHEHUS C ABYMS IEPEMEHHBIMU
' U CUCTEM JIMHEMHBIX YPaBHEHHUH C ABYMS IIEPEMEHHBIMU
67 I'paduueckas mHTEpIIpETAIIUS YPaBHEHUS C ABYMS TIEPEMEHHBIMU
' U CUCTEM JIMHEHHBIX YpaBHEHUH C ABYMS IEPEMEHHBIMU
68. Pemennie TeKCTOBBIX 3aJa4 C IOMOILBIO CUCTEM YPAaBHEHUN
69. Pemenne TeKCTOBBIX 3aJa4 ¢ IOMOIIBIO CUCTEM YpaBHEHUN
70. Pemenne TeKCTOBBIX 3aJa4 C IOMOILBIO CUCTEM YPAaBHEHUN

Tema 7. YpaBHeHus u HepaBencrBa. HepaBencrna (12 yacos)

71. UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
72. YucnoBble HEPABEHCTBA U UX CBOMCTBA
73. HepaBeHcTBO ¢ 01HOM TEpEMEHHON
74. JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PEILLICHUE
75. JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHHE
76. JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX PEIICHHE
o CucreMbl TMHEMHBIX HEPABEHCTB C OJIHON MEPEMEHHON U UX

' pelieHue
78 CucreMbl TMHEUHBIX HEPABEHCTB C OJHON MEPEMEHHON U UX

peleHue




CucreMpl TMHEMHBIX HEPABEHCTB C OJIHON MEPEMEHHON U UX

79.
pelieHue
80 N300pakeHue penieHns TMHEHHOTO HEPAaBEHCTBA U MX CHCTEM Ha
' YHCIIOBOM MPSIMOi
81 N300pakeHue penieHns TMHEHHOTO HEPAaBEHCTBA U MX CHCTEM Ha
' YHCIIOBOMU MPSIMOI
82 Konmponvnas paooma Ne5 «Hepasencmea. Cucmemut
' ypasnenuiiy
Tema 8. ®ynkuuu. OcHoBHbIe MOHATHS (5 YaCOB)
83 AHanu3 KOHTPOJIbHOM pabOTHI.
' [Mousitue GyHKIMH
84. OO6nacTh onpeneaeHusl © MHOXKECTBO 3HAYCHUH (DyHKINU
85. CrniocoOsl 3a1anust GyHKIUN
86. I'paduk pynkumn
87. CpoiicTBa (yHKINHU, HX OTOOpaKeHHE HA TpaduKe
Tema 9. ®ynkuun. Unciaosbie pynknuu (9 4acoB)
88. UYrenue u noctpoeHue rpapukoB GyHKIUN
89 ITpumeps! rpadukoB GYHKINH, OTpaXaroIUX pealbHbIe
' HPOLECCH
90 DyHKIUY, OMUCHIBAIOLIUE MTPSIMYIO 1 0OpaTHYIO
' IPONOPIMOHATIbHBIE 3aBUCUMOCTH, X TpaduKu
91. ['unepbona
92. ['unepbona
93. I'paduk Pynkuuu y = x?
94. I'paduk Pynkuuu y = x?
95. Koumponvnas paboma Neb « @ynkuyuu. Yucnoewvie ghynkyuuy
AHanu3 KOHTPOJIbHOM pabOTHI.
96. Oynkmmn y =x%, y = X3, y = VX, y = [x|; Tpaduueckoe penieHne

YpPaBHEHUH U CUCTEM ypaBHEHHI

Tema 10. IloBTopenue u 0600menue (6 4aCOB)

97.

[ToBTOpEeHNE OCHOBHBIX MOHATUI U METOJOB KYpCOB 7 U 8




KJIaccoB, 00001IeHNe 3HAHNHI

98 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB KYpCOB 7 U 8 1
' K1accoB, 00001IeHre 3HaHUH

99 IToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B KypcoB 7 U 8 1
' K1accoB, 00001IeHre 3HaHUH

100. Hmozosas konmponvhas paboma 1

AHali3 KOHTPOJIBHOU paboTHI. 1

101. [ToBTOpEeHNE OCHOBHBIX MOHITHI U METOJIOB KypCOB 7 U 8

KJIacCOB, 0000IIIeHNE 3HAHMI

102 [ToBTOpEeHNE OCHOBHBIX MOHATUN U METOJOB KYpCOB 7 U 8 1
' KJIaCCOB, 0000IIEHNE 3HAHUI

102

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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