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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsSETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
0o0pa3zoBaHMs: OHA 00ECIIEYMBAET U3YUEHHUE IPYTUX JUCLUUILIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK U TYMaHUTApHOTO LHKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
OpOAODKEHUs oOoOpa3oBaHMsT W JUIsl TOBCEAHEBHOM JKWM3HU. Pa3Butue y
o0ydJaromuxcsi Hay4YHBIX TPEJICTAaBICHUA O TMPOUCXOKICHHM € CYIIHOCTH
anreOpanyeckux abCTpakiMii, crnoco0e OTpakeHUs MaTeMaTH4YeCKOW HayKon
ABJIIGHUH M TPOLECCOB B MPHPOAEC M OOILIECTBE, POJIU MAaTEMaTHYECKOTO
MOJICIMPOBAaHUSI B HAyYHOM T[IO3HAaHMUM W B TMPaKTUKE CIOCOOCTBYET
(OpMUPOBAHNIO HAYYHOTO MHUPOBO33PEHHUS U KaUECTB MBIIUICHHS, HEOOXOIUMBIX
JUIS aianTalid B COBpEMEHHOM IM(poBoM obmecTBe. M3ydenue anreOps
oOecrieunBaeT  pa3BUTHE yYMEHHUs  HaAOmOgaTh, CpaBHUBATh, HAXOIUTH
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBILICHHUS, CHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICWCTBHUSA, BBIBOIBI, (DOPMYIHpPOBATH
yTBepxkacHus. OCBOeHHE Kypca anreOphl 00ecrednBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHUS OOYYalOMIMXCS: OHH HCIONB3YIOT JACAyKTUBHBIE W WHIYKTHBHBIC
paccyxnenus, oOOOIIeHne W KOHKPETU3AlHI0, a0CTparupoBaHUE W aAHAJIOTHUIO.
OOyuenue anredOpe mpeanoaracT 3HAYUTENIbHBIE O0BEM CaMOCTOSTEIBHON
JEeSATEILHOCTH  OOYYarOIIUXCs, IOATOMY CaMOCTOSATEIBHOE peIIeHHe 3a7ad
00y4JaroIUMUCS SBISIETCS pealn3aueil JesTeIbHOCTHOTO IPUHIIUIIA O0yUeHUSI.

B crpyktype mnporpammbl ydeOHOTO Kypca «Amnrebpa» yriayOnéHHOTO
U3YyYEHHS OCHOBHOE MECTO 3aHUMAIOT COJICPKATeIbHO-METOJAMYECKUE JIMHUU:
«Yucna W BBIUMCICHUS», «ANreOpanueckue BBIPAKEHUSN», «YpaBHEHUA U
HepaBeHCTBa», «DyHkmmm». Kaxmas W3 3THX colepiKaTelbHO-METOIUICCKIX
JVMHHANA pa3BUBACTCS HA MPOTSHKCHUH TPEX JIET U3YUCHUS Kypca, B3aUMOACHCTBYS C
ApPYTMMH €ro JHHUSIMH. B Xome m3ydeHHs Kypca OOydYarolmuMcsl MPUXOAUTCS
JIOTHYECKH PacCyXAaTh, UCIIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH sI3bIK. B cBsi3n
C 3TUM B Iporpammy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEACTaBIEHHBIE BO BCEX OCHOBHBIX pa3eliaXx MaTeMaTHYeCKOTro
0o0pa3oBaHUsI W  CIIOCOOCTBYIOIIME  OBJIQJACHUIO  OOYYalOIUMHUCS  OCHOB
YHHUBEPCAJIBHOIO MaTeMaTH4ecKoro s3bika. CoaepiKaTenbHOM M CTPYKTYpPHOU
0COOCHHOCTBIO Y4eOHOTO Kypca «AnreOpa» SBISETCSA €ro WHTETPUPOBAHHBIN
Xapakrep.

Conmepxanne mmHHM «YuWcna W BBIYUCICHUS» CIY)KUT OCHOBOW MJIs
JabHEHIIIeT0 M3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BHUTHUIO Yy OOYyYarOUINXCs
JIOTHYECKOT'0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
XKU3HU. Pa3BUTHE TOHATHSA O YMCIIE Ha ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBS3aHO C PAINMOHAIBHBIMH M HPPAIMOHATBHBIMU YHCIAMHU, (OPMUPOBAHHUEM



NPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpPUICHUE OCBOCHHSI YHCIOBOU
JMHUU OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHHUIo.

Copeprkanue AByX anreOpandecKux JIMHUM — « AJIreOpandecKkue BhIPaXKEHUs
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUaIOIIUXCS
MaTE€MaTUYECKOI0 amrapara, HeOOXOAMMOTro AJid pElIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEAMETOB U OKpYXKaroliei peanbHocTH. Ha ypoBHE OCHOBHOTO 00111€r0
oOpa3oBaHusi y4eOHBIM MaTepuana TPYHNIUPYETCS BOKPYT  PalMOHAIBbHBIX
BbIpOKEHUM. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MATEMAaTHKH Kak s3bIKa s
NOCTPOEHUSI MATeMAaTHMYECKUX MOJIENe, OMHMCAHUsl TMPOLIECCOB M  SIBICHUU
peampHOr0o Mupa. B 3amaum oOyuenus anreOpe BXOAAT TakkKe AalbHElIIee
pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAMMOIO, B YAaCTHOCTH, IS
OCBOCHHS Kypca HWHGOPMATHKH, U OBJAJICHUE HaBBIKAMHU JCTYKTHBHBIX
paccyxnenuid. IIpeoOGpa3zoBaHue CUMBOJIBHBIX (OPM CHOCOOCTBYET Ppa3BUTHUIO
BOOOpaXeHUs1, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Copepxanve pyHKIMOHAIBHO-TPa(pUUECKON JIMHUK HALEIEHO Ha MOJIyYeHHUE
0o0ydJaronuMucs 3HaHU 0 (PYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTHuecKol MOJeNn
JUTSl ONTUCAHUSL M UCCIIEAOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUN B MPUPOJIE
u oOmectBe. M3ydyeHue martepuana CrmocOOCTBYET Pa3BUTHIO Yy OOyYaroOlIUXcCs
YMEHUS UCTIONB30BaTh PA3IMYHbIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHOTO, CUMBOJIMYECKOTO, Ipauueckoro, BHOCUT BKJIaJ B (OpPMHUpPOBaHUE
MPEICTAaBIICHUI O POJIM MAaTEMAaTUKU B PA3BUTHH [IUBUIM3AIUN U KYJIbTYPHI.

VYriy6néHnbiit Kypc anreopbl XapaKTepu3yercs U3y4YCHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapaTta M CBS3aHHBIX C HUM METOJ/IOB
pemieHust 3amad. AunreOpa SBISETCA S3BIKOM JJIS ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MATEMAaTHU4YECKOro MojenupoBanus. [Ipu
3TOM CaMU OOBEKTHl MaTEMaTHYECKMX YMO3aKIUYEHUH M NPUHATHIE B airedpe
npaBuia UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (OPMHUPOBAHHMIO  YMEHUU
000CHOBBIBaTh U JOKa3bIBaTh CYKICHHS, pA3BUBAIOT MATEMATUUYECKYIO HHTYUIIMIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMYECKHX MOCTPOCHUM M ydaT HX
npuMeHeHuto. Tem campiM anrebpa 3aHUMaeT OJHO M3 BEAYIIMX MECT B
(bopMHpPOBAHNU HAYYHO-TEOPETUYECKOTO MBIIICHUS 00YYarOIUXCsl.

CornacHo yueOHOMY ImaHy B 7-9 kiaccax wu3y4yaercs y4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/eiibl COJAEPKAHMS:
«Yucna ¥ BBIYUCICHUSA», «AJreOpanyecKkue BBIPAXKCHHUS», «YpaBHEHUS U
HEPaBEHCTBa», « DYHKIIMW».

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 408 yacoB: B 7 Kiacce
— 136 gacoB (4 yaca B Hement0), B 8 kimacce — 136 gacoB (4 yaca B HeJeln0), B 9
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucsa v BBIYUCICHUSA

Panmmonaneubeie umcna. CpaBHEHUE, yHoOpsIouMBaHUE W apudmeTnyeckue
JEUCTBUSI C PAlMOHAIBHBIMU YHCIaMU. YucaoBas mpsiMasi, MOJyJIb YUCIA.

CreneHb C HAaTypaJIbHBIM ITOKa3aTeleM M €€ CBOMCTBA. 3amucCh 4YuCiIa B
JECATUYHOM MO3UIMOHHON CUCTEME CUHUCIICHHUS.

Pemenne TexkcToBBIX 3amau apudmeTnyeckum criocobom. Pemenue 3amau u3
peanbHOM MPaKTUKW HA YacTH, HA JpoOU, HAa MPOILICHTHI, IPUMEHEHUE OTHOIICHUM
U TpONOpIUN MNpH pEeHIeHUU 3ajay, pelieHue 3ajad Ha JBIXKEHHUE, padoTy,
MOKYTKH, HAJIOTH.

JemumocTsb nenbix unceil. CBONCTBA JICTUMOCTH.

[Ipocteie U coctaBHble uHcia. YETHble M HEYETHBIE 4yucia. llpusHaku
nenuMmoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku AenMMOCTH CyMMBbI M
MIPOU3BEICHUS LIEJIBIX YMCEII IIPH PEIICHUH 33/1a4 C MPAKTUYECKUM COAEPKAHUEM.

HanGonpimmii oOmuii 1enurens 1 HauMEHbIee 001Iee KpaTHOE IBYX YHCE].
BzaumHo npocteie uncia. Anroputm EBkiunna.

Jlenenue ¢ octaTkoM. ApudMeTruuecKue oneparuy HaJl OCTaTKaMHu.

AuredpanvecKkue BbIPaKeHUs

BripaxxeHne ¢ mEepeMEHHBIMU. 3HAUYEHUE BBIPAKECHUA C IEPEMEHHBIMM.
[IpencraBieHre 3aBUCUMOCTH MEXK/Ty BEJTMYNHAMH B BUJIC (POPMYIIBI.

ToxnectBo. ToxxaeCTBEHHBIC MPeOOpa30BaHUs aAreOpandeCKrX BhIPAKCHUH.
Jloka3areabCTBO TOXKICCTB.

Onnounenbl. OTHOUJIEH cTaHAAPTHOTO BUAa. CTENEHb OJIHOYJICHA.

Muorounensl. MHorowieH cragaapTHoro Bujaa. CTENeHb MHOTIOWICHA.
CrnoxeHue, BBIYUTAHHUE, YMHOXXEHHUE M JIeJieHHne MHOrowieHoB. [IpeoOpazoBanue
1[EJIOT0 BhIpaX€HHs B MHOTOUIeH. KopHU MHOTOUJIEHA.

@opmyJibl COKPAIIEHHOTO YMHOXEHHUS: KBAJIpaT CYMMbI U KBaIpaT Pa3HOCTH
JBYX BBIpOXEHHH, KyO CyMMBI W KyO0 pa3HOCTH IBYX BBIPQXCHHH, Pa3HOCTh
KBAJIpaTOB JIBYX BBIPOKECHHUH, MPOU3BEICHUE PA3HOCTH M CYMMBI JBYX
BBIPKEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIPaKCHHI.

Paznoxxenne MHOro4icHa Ha MHOXKUTENIH. BeIHECEeHHE 00IIero MHOKHUTES 3a
CKOOKU. MeTo1 rpyIupOoBKHY.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ onHoi nepemeHHon. Kopenb ypaBHenusi. CBolicTBa ypaBHEHUI
C OIHOW TMEPEMEHHOW. PaBHOCWIBHOCTh ypaBHECHUW. YPABHEHHUE  KaK
MaTeMaTH4eCKasi MOJIENIb PEAIbHON CUTYAIUU.



JIuHeliHOE ypaBHEHHME C OJHOM NEPEMEHHOW. YMCIIO KOpHEHW JMHEWHOIO
ypaBHEHMs. PenieHue TEKCTOBBIX 3a7ad € IIOMOLIBIO JIMHEWHBIX YPAaBHEHHM.
JIuHeliHOE ypaBHEHME, COEpKaLIEe 3HAK MOLYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk JTMHEHHOrO YpaBHEHHUS C JBYMS
nepeMeHHbIMU. CHCTEMBl JIMHEMHBIX YpPAaBHEHWW C JBYMS IEPEMEHHBIMU.
['padmyeckuii MeTon pelieHHs CUCTEMBbl JHMHEWHBIX YpaBHEHUH C JAByMs
IepeMeHHbIMU. Perienue cucreM JMHEWHBIX YPABHEHHW C IBYMs IIE€PEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JBYyX JIMHEHHBIX
YPaBHEHHM C IBYMS ITIEPEMEHHBIMHU KaK MOJENb PEAIBHOW CUTYALUH.

DOyHKUIUHA

Koopannara Touku Ha npsiMon. UHUCIIOBBIE POMEXKYTKH. PaccTosiHre MEXTy
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cucreMa KOOpAMHAT. AOcHucca U OpJAuHATa TOYKHU Ha
KOOpJIMHATHOH myiockocTh. [Ipumepsl rpagukos, 3agaHHbix Gopmynamu. YreHue
rpadUKOB pealbHbIX 3aBUCUMOCTEIA.

OyHKIHOHAJIbHBIE 3aBUCUMOCTH Mexay BenuuuHamu. [loHsTHe (QyHKUMU.
dyHkuug Kak MaTemMaTuyeckas MOJAENb peajpHOro mnpouecca. O61acTh
omnpeneneHuss W obnacte 3HadeHUH GyHkuuu. CrocoObl 3anaHus (YyHKUHUU.
I'padux ¢pynkumu. [loHATHS MakCUMymMa U1 MUHUMYMa, BO3PACTaHUs U yObIBaHUS
Ha IIPUMEpax PEAIbHBIX 3aBUCUMOCTEM.

Jluneitnas ynkmus, e€ cBoiictBa. ['padux nunentHoi dynkuuu. ['padux
dbyukiuu y = |x|. Kycouno-3agannbie (yHKITUU.

8 KUIACC

Yuciia 1 BbIYMCTICHUS

KBanparusie kopau. ApudmMerndeckuil KBaIpaTHbI KOPEHb U €r0 CBOMCTBA.
[Tonsitne wWppanMoOHAIBLHOrO 4Yucia. JeWCTBHS C HpPpalMOHAJIbHBIMHA YHUCIAMMU.
CBolicTBa IEUCTBUI C UppalOHANBHBIMU YnciaaMu. CpaBHEHHE UppalMOHAIBHBIX
quced.

[IpencraBieHnss O pacIIMPEHUAX YHUCIOBBIX MHOXKECTB. MHOXeCTBa
HATypaJbHBIX, LEJbIX, PalHOHAIBHBIX, JIEHCTBUTEIBHBIX uHcesl. CpaBHEHUE
yuces. YucmoBble TPOMEXKYTKU.

HetictBust ¢ ocrtatkamu. Octatku creneHei. I[IpuMeHeHue oOcCTaTkoB K
PELIECHNIO YPABHEHUH B LIENBIX YUCIIaX U TEKCTOBBIX 3a/1a4.

Pasmepbl OOBEKTOB OKPY’KAIOLIETO MHpA, MIUTEIBHOCTh TPOIIECCOB B
okpy»karomeM Mupe. CTaHJapTHBINA BUJT YUCIIA.

AJuire0OpanvecKkue BbIPaKeHUs!

AnreOpaunyeckas aApoOb. JlonmycTUMbIe 3HAYEHUS NEPEMEHHBIX B JPOOHO-
palMOHANIBHBIX BbIpaXeHUsIX. (OCHOBHOE CBOMCTBO anreOpamveckoil apoOu.



CroxeHue, BBIYMTAHHWE, YMHOXXCHHE U JelieHHEe anreOpanueckux apoOei.
Brienenue nenoi yactu anreOpanveckon JpooHu.

Panuonanbabie BBIPAYKCHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
PalMOHAIIBHBIX BBIPAXKEHUN.

JlomycTuMbIE  3HAa4Y€HHsI MEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apu@MeTHUYeCKue  KBaJgpaTHble KOPHH. TOXKIECTBEHHbIE IMPeoOpa3OBaHUs
BBIp@XEHUM, colepKaluX apuPpMeTHUECKUE KBaIpaTHbIE KOPHHU.

Cremenb ¢ 1enbIM TMOKazaTeneM U e cBo#cTBa. [IpeoOpazoBanue
BBIPAXEHUM, COAEPKAILIMX CTEIIEHHU.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHeHue. @opmyrna KOpPHEHW KBAJApaTHOIO YPaBHEHHS.
KosmmuecTBO NeNCTBUTENBHBIX KOPHEW KBaJIpaTHOro ypaBHeHMs. Teopema Buera.
YpaBHEHUs, CBOAMMBIE K JIMHEWHBIM yPaBHEHUSAM WA K KBaJpaTHbIM
ypaBHeHHsM. KBagpaTHOE ypaBHEHHE ¢ mapameTpoM. Penenne TEKCTOBBIX 3a/1a4 €
IIOMOIIBIO KBAJIPAaTHBIX YPABHEHUM.

JlpoOHO-paninoHanbHble  ypaBHEHUs. PemieHue  JpoOHO-palOHaNIbHbBIX
ypaBHeHUH. PelieHre TEKCTOBBIX 3ajad C MOMOILIBIO JIPOOHO-PAIIMOHATBHBIX
ypaBHeHUH. ['padmyeckas uHTepnperanusi ypaBHEHHI ¢ JByMsI IEPEMEHHBIMH.

Yucnoselie HEpaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.

Hepasenctso ¢ nepemennoi. Ctporue n HecTporue HepaBeHCTBA. Cl0KEHUE
U YMHOXXEHHME YHCIOBbIX HepaBeHCTB. OLEHMBAHWE 3HAYEHUS BBIPAKECHUS.
Jloka3arenbCTBO HEPABEHCTB.

[loHsATHE O peElIEHMH HEpPaBeHCTBA C OJHOW IepeMeHHOU. MHOXecTBO
penieHui HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW M MHOXKECTBA €TI0 PELICHHM.
Penienne nMHENHBIX HEPABEHCTB C OJHOW nepeMeHHON. CHUCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOMN. PelmieHne TEKCTOBBIX 3ajay C
IIOMOILBIO JJMHEUHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DOyHKUUHA

OO6nacTh onpeseeHnsi 1 MHOXKECTBO 3HaueHni GyHKimnu. CrocoObl 3a1aHus
byukui. ['paduk pynkuuu. Urenue cBoiictB pyHkumu no e€ rpaduky. [Ipumeps
rpa@uKoB (QyHKIHM, OTPAKAIOIINUX PEATIbHBIE POLECCHI.

Jlunetinas ¢Qyskuua. DyHKIUM, ONKUCHIBAIOIIME TNPSIMYI0 W OOpaTHYIO
IPONOPLMOHAIIbHBIE 3aBUCUMOCTH, UX TPaUKH.

Oynkimun y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = x| i ux cBoiicTBa.
Kycouno-3aiannbie GyHKIUU.

9 KUIIACC

Yucaa 1 BLIYMCTIEHUS



Kopenp n-i crenenm u ero cBoucrBa. CTeneHb C PalMOHAIBHBIM
II0Ka3aTeseM U €€ CBOMCTBA.

AJsire0OpanvecKkue BbIPaKeHUs!

ToxaecTBeHHbIE TPeoOpa3oBaHUs BBIPAXKEHUH, COJAEPKAIIUX KOPEHb n-U
creneHu. ToxKaecTBEHHbIE TPeoOpa30BaHus BhIpAXKEHUH, COAEPKAIUX CTENEHb C
palMOHAJIBHBIM [T0KA3aTEIIEM.

KBagparsueii TpéxwieH. KopHu kBagparHoro tpéxunena. PasznoxeHue
KBaJIpaTHOTO TPEXWICHA HA JIMHENHBIE MHOKUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanparnele ypaBHeHus. [IpuMepsl TpUMEHEHUN METOJOB PaBHOCHUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl IMEPEMEHHOM, TpaUuecKoro MeToja MpH pelIeHUU
ypaBHEHHU 3-i U 4-1 CTENEHE.

Pemenue npoOHO-paliOHAIbHBIX YPAaBHEHUH.

Peuienue cucrem ypaBHEHUN ¢ AByMs IIEpEMEHHBIMU. PelieHne npocTenimmx
CHUCTEM HEJIMHEWHBIX YpaBHEHHH C JByMs MepeMeHHbIMHU. ['paduyeckuii mMeron
pELICHUs] CUCTEMBI HEIMHEHHBIX YpPAaBHEHUN C JByMs IepeMeHHbIMU. Cuncrema
JBYX HEJIMHEWHBIX YpaBHEHMH C JBYyMs IIEPEMEHHBIMU KaK MOJEIb PEAJbHON
CUTYyalUU.

Hucnosble HepaBeHCTBA. PemeHne JIMHEHHBIX HEpaBeHCTB. JlOKa3aTenbCTBO
HEPABEHCTB.

KBampaTrHble HEpaBEeHCTBA € OJHOM NEPEMEHHOM. PemeHue KBaapaTHBIX
HEPAaBEHCTB Irpa@MuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
IUI pallMOHAJIBHBIX HEpaBeHCTB. IIpocTeliine HepaBeHCTBA ¢ TAPAMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBencTtBo ¢ aByms IepeMEHHBIMM. PemieHue HepaBeHCTBA € JIBYMs
nepeMeHHbIMH. CHUCTeMbl HEpPaBEHCTB C ABYMs IepeMeHHbIMH. ['paduueckuii
METOJI PELICHNS CUCTEM HEPABEHCTB C ABYMsI [IEPEMEHHBIMH.

DOyHKIUU

@yukiusa.  CpoiictBa  (QyHKUMIA:  HyaM  (QYHKIMH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMU, MPOMEKYTKH BO3pacTaHUs W yObIBaHMs (yHKIIUH,
4yETHBIE U HEYETHBIE (PYHKIMH, HAaNOOJIbIlIee M HAUMEHbLIEE 3HaUeHUs (PyHKIUU.

KBagpatnunas ¢ynkuuss u e€ cBoictBa. Mcmonb3oBaHHe CBOMCTB
KBaJlpaTUYHOM  (QyHKUMKM s pemeHuss 3agad. lloctpoenuwe  rpaduxa
kBagpatudHo (Gyukmmu. [lomokeHwe rpaduka KBagpaTUIHOW GYHKIUA B
3aBHCHMOCTH OT & kod(durmento. ['paduxu GpyHKIuA y =ax2, y = a(x —m)° u y
= a(x — m)’ +n. Iloctpoerne rpadhuKoB (GyHKIHIT ¢ TOMOLIBIO IPeoOpasOBaHHil.

Hpo6Ho-nuneinas pyukuus. MccnenoBanue GyHKIMMA.

DyHKIWs y = X" ¢ HATYPATLHBIM TIOKA3aTeNneM 1 U €€ rpaduK.

YucioBbIe MOCTEAOBATEIBLHOCTH H IPOrPEeCCHH



[Tonsitue wuwcmoBodt mocienoBaTenbHOCTH. KOHEUHBIE W OECKOHEUHBIE
nocienoBaTenbHOCTA.  OrpaHMyYeHHas  IOCJIEN0BaTEIbHOCTb.  MOHOTOHHO
Bo3pactatomiass  (yoObIBaromiasi) — mocienoBaTenbHOCTh.  CrocoObl  3aaHus
MOCJIEIOBATEIbHOCTH: ONUCATENbHBIA, TAOJUYHBIA, C MOMOUIBIO (HOPMYJIBI 71-TO
YJIeHa, PEKYPPEHTHBIN.

Apudmernueckas u reomerpudeckas mnporpeccun. (CBOHCTBa UJICHOB
apupMETHYeCKOil u TeoMeTpudeckoil mporpeccuid. Ddopmynbl n-TO  UleHa
apu@MeTHYecKol U reomeTpuueckor mnporpeccuid. opmyiibl CyMMBbI TEPBBIX 71
YJIEHOB apU(PMETHUYECKON U T€OMETPUUYECKOM Mporpeccuil. 3aauyu Ha MPOLEHTHI,
OAHKOBCKHE BKJIa/bl, KPEJAUTBHI.

[IpencraBieHne O CXOAMMOCTH IIOCIENOBATEIBHOCTH, O CYMMHPOBAaHUH
O0eCKOHEUHO yObIBaIOIIEH TEOMETPUUECKON TPOTPECCHH.

Meron maTemaTudeckor HHAYKIMU. [IpocTenne npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMBI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJbTAaThl OCBOCHUA NPOTPAMMBI IO MaTEMaTUKE
XapaKTEPU3YKTCS B YaCTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

NPOSIBIECHUEM MHTEpeca K TMPOUNUIOMY U HACTOSUIEMY POCCUHCKOM
MaT€MaTHKH, [IEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHUUCKHUX
MAaTEMAaTUKOB M POCCUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITHUX
JTOCTIKEHUN B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaskIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH Ipak/laHWHA U PeaM3alliu ero
npaB, TMpPEJICTABICHUEM O MaTeMaTHYECKHMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'PakJIaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C MPAKTHYECKUM MPUMEHEHUEM JOCTHKECHUNW HAyKH, OCO3HAHHUEM BaXXHOCTH
MOPAJIbHO-3TUYECKUX IPUHIUIIOB B IESITENBHOCTH YUYEHOTO;

3) TPyA0BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad
MAaT€MaTH4YEeCKOW HAIIPAaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYECKOIO
o0pa3zoBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHENIHOW MpodecCuOHAIbHON
NEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATIHHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEN;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

CIIOCOOHOCTBIO K 3MOILIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajlau, PEIICHUN, PacCyX IEHUU, YMEHHUIO BUJIETh
MAaTeMaTH4YE€CKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTE HAYYHOTO MO3HAHMS:

OpPUEHTALIMEd B JIESITEIBHOCTM HA COBPEMEHHYK) CHCTEMY HAy4HBIX
IPEICTaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOAbI U
o011lecTBa, MOHMMAHUEM MATEeMaTUYECKOM HayKu Kak c@epbl 4YeIoBeUYeCKOn
JNEATEIbHOCTH, 3TAallOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl PA3BUTHUS LHUBUJINA3ALNH,
OBJIQJICHUEM SI3BIKOM MaT€MaTHUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpPeACTBOM
MIO3HAHUS MUPA, OBJIAJEHUEM HABBIKAMH MCCIEA0BATENBCKON IEATEIBHOCTH;

6) ¢usnmyeckoro BocnuTaHus, GOpMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYyYUs:



TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B HHTEPECAX CBOETO
30POBBS, BEACHHS  370POBOTO  oOpa3a JKM3HH  (3J0pOBOE  IHTAHHE,
cOQJIaHCUPOBAHHBIN pPEXUM 3aHATHUH M OTAbIXa, peryjsipHas (dusndeckas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKA PEePICKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOT0 K€ IpaBa JPYroro 4eaoBeKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

OpHEHTalMEl HAa MPUMEHEHNE MATEeMaTUYECKUX 3HAHUM NI peuieHus 3ajad
B 00JIaCTH COXPAHHOCTH OKpY>Karollell cpe/bl, IJIaHUPOBAHUS TMOCTYNKOB U
OIIEHKM HMX BO3MOXKHBIX TIOCJICICTBUN ISl OKPY’KalOIIeH cpeibl, OCO3ZHAHUEM
TI00AIBHOTO XapakTepa dKOJOTHUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

8) aganTanuM K M3MEHAIONIUMCS YCJAOBHUAM COUMAJIbHOW M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO JEATeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA y APYTHX JIOJACH, MpuoOpeTaTh B COBMECTHOW ACSATEIBHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3 OMbITA JPYTHUX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYIUPOBATH UJIEH,
MOHSATHUSI, TUMIOTE3bI 00 00BEKTAaX U SIBJICHUSIX, B TOM YKCJIE paHEE HEU3BECTHBIX,
0CO3HaBaTh ACPUIMTHI COOCTBEHHBIX 3HAHUW W KOMIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyalllo, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIHUIA KOHTPMEp, KOPPEKTUPOBATH
MpPUHUMAEMbIe pelIeHUs] U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATh PHUCKU U
TOCIICZICTBUSA, (HOPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHMsI TPOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOydaroiierocsi 0yayT copMupoBaHbl MeTanmpeaMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEILHBIMU  JIEHCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEUCTBUAMH U YHUBEPCATHHBIMH PETYJISTUBHBIMU JEHCTBUSAMH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jilornueckue aeiicTBUA:

BBISIBISITh U XapAKTEPU30BATH CYUICCTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUH MEXIy MOHATHUSAMH, (PopMyIUpOBaThH
ONpe/ICNICHUs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUU,
OCHOBaHWUS JJIs1 0000IICHNS ¥ CPAaBHEHH S, KPUTEPUU MTPOBOIUMOTO aHATN3A;



BOCIIpUHUMATh,  (OPMYyIUpPOBaTb U  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPHUIATENIbHBIC, €IMHUYHbIE, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUEHHH 110 aHAIOTUH;

paz0OupaTh J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
IPOTUBHOr0), MPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMAaTHUYECKHX
(dakToOB, BBICTpaWBaTh ApTyMEHTAIUIO, MPUBOJUTH NMPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHSITh METOJ] MaTeMaTUYeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyKJIeHHUs;

BBIOMpaTh Croco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEILIEHUs, BbIOMpaTh Hauboliee MOAXOASAIIMM ¢ y4€TOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTH  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MOpodieMy,
CaMOCTOATENIbHO YCTAaHaBJIMBaTh HMCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULUIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY DKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXY COOOMH;

CaMOCTOSITENNbHO (POPMYITUpPOBAaTH OOOOIICHHSI U BBIBOJBI MO pe3yibTaTaM
OpOBEAEHHOIO  HAOMIOACHMS, HCCIEAOBAaHHUSA, OKCIIEPUMEHTA, OLIEHUBATh
JIOCTOBEPHOCTb MOTYUYEHHBIX PE3yJIbTaTOB, BIBOJAOB U 0000IIEHU];

POTrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpOIlecca, a TaKXKe BbIABUTAThH
IPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c ungopmanmeii:

BBISIBIISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTH HMHGOpMAINH, JaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHUS 3a]1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATH
UH(OPMAIUIO Pa3INYHbIX BUAOB U (POPM IPENCTABICHNUS;

BEIOWpaTh (opmy mpencrtaBieHuss WHGOpPMAIMM W WLIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmmMaMu, HTHOUW rpaduKkoi U uX KOMOUHAIIMSIMU;

OIICHUBATh HAAEKHOCTh MHPOPMALIMU MO KPUTEPUSIM, MPEIIIOKEHHBIM WU
c(hopMyITUPOBAaHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC YYeOHbIe 1eliCTBUS



BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKJACHHUSI B COOTBETCTBHH C yCIOBUSIMH U
HeasIMH OOIIEHHUs, SCHO, TOYHO, I'PaMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCHMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHHUS MO XOJYy pPEIICHHS 3a7adH,
KOMMEHTHPOBATH TIOJIYYCHHBIA PE3yJIbTAT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMON TEMBI,
npoOJeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh HJCH, HAICJICHHBIE Ha TIOWCK
pelIeHns, COIMOCTABIISTh CBOU CYXIEHUS C CYXJICHHAMU JPYyTHX YYaCTHHUKOB
Jyaaora, oOHAapyXUBaTh Pa3finunMe M CXOJICTBO TO3UIIMH, B KOPPEKTHOH (opme
dbopMyIIHpOBaTh pa3HOTIIACHS], CBOM BO3PAYKEHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHUS 3aJ1a4i, DKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpPATh (opMar BBICTYIUICHHUS € Y4E€TOM 3ajaad
MIPE3CHTAIIMU 1 OCOOCHHOCTEH ay IUTOPHH;

MMOHUMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAaHJAHOM U WHIUBUIYATHHOM
paboThl MpU pEIICHUH Y4YeOHBIX MaTEMaTHYECKUX 3ajad, NPUHUMATh IeJb
COBMECTHOM JEeATEIHbHOCTH, IUTAHHUPOBATHh OPTraHU3alUI0 COBMECTHOW paboTHI,
pacrpenensaTh BUABI padOT, JOTOBapHBAThCs, OOCYXAaTh IPOIECC M Pe3yJIbTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IpyHmnoBbIX (opMax paboThl (00CykaAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINIOJHATH CBOIO YacTh pabOTBI |
KOOPJIMHUPOBATh CBOWM JCHCTBUSA C JPYTMMH WICHAMHA KOMAaH[bI, OIICHUBATH
KaueCcTBO pe3yJibTarTa M Kad4ecTBO CBOCTO BKJIajJa B OOIIMH pe3yibTaT Mo
KpUTepusiM, chopMyJIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUS.

PeryisiTuBHbBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI VISl PEIICHUS] B JKMU3HEHHBIX M y4E€OHBIX CHUTYyalUsX,
OPUEHTHUPOBATHCS B PA3IMYHBIX MOAX0JAX MPUHATHUS pelieHU (MHIUBUIYaJIbHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTABJIATh IUIAH, aJrOPUTM pEUIeHUs 3aJadd (MU €ro
4yacTh), BBIOMpATh CHOCOO pemeHus ¢ Y4ETOM HMEIOIIUXCS PECcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapHaHTHI
pEelIeHHit ¢ y4ETOM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/IeTh CIIOcO0aMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHus: MaTeMaTUYECKOM 3a/1auk, CAMOMOTHUBALIUU U PEIICKCUU;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUU 3a7a4H,
BHOCHTh KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;



OIICHUBATh COOTBETCTBUE PE3yjbTaTa JEATEIIBHOCTH MOCTABJICHHOW LIEIU U
YCIIOBUSIM, OOBACHSTH IPUYUHBI JIOCTHKCHUS UM HEIOCTYXKCHHUS 11€7TH, HAXOIUTh
OIKOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIpakaTh SMOILIMM MPU H3YYEHUH MATEMAaTHYECKUX OOBEKTOB U (HaKTOB,
JaBaTh YMOIIMOHAIBHYIO OIIEHKY pEelIeHUs 3aauHu.

HNPEJAMETHBIE PE3YJIBTATBI

K koHiry 00yueHus B 7 kj1acce 00ydaromuics MOIy4yuT CleAyoIne NpeaAMETHbIE
PE3YIBTATHI:

Yucaa 1 BBIYMCICHUSA

Panuonanbsuble yncna.

[lepexoauTh OT oAHON (HOPMBI 3aMKMCH 4YUcCeN K Apyrod (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B OECKOHEYHYIO JECATUUHYIO APOOB).

Hcrnosp30BaTh NOHATHS MHOXECTBA HaTYPaIbHBIX YHCEJ, MHOYKECTBA LENBIX
YHUCEJI, MHOXKECTBA PALMOHAIBHBIX YHWCEN IPU pEUIEHUH 3a4ad, MNPOBEICHUU
paccy)IAEHUN U JOKa3aTEIbCTB.

[TonuMaTh 1 OOBACHATH CMBICI TTO3UIIMOHHOM 3aMUCH HATYPAJIbHOTO YUCIA.

CpaBHUBATH U YIIOPSAAOYMBATH PALMOHAIBHBIC YUCTIA.

BoinonHsATe, coderas yCTHbIE M IMUCbMEHHbIE NPUEMBI, apuPMETHUECKHE
JEUCTBUS C PALMOHAIBHBIMU YMCJIAMU, UCIIOJIB30BATh CBOMCTBA YKCEI U MTPaBUIIA
JNEUCTBUM, IPUEMBI PALIMOHAIBHBIX BBIYMCICHUN.

BpINomHATE NEUCTBHS CO CTENEHSAMH C HATYPAJIbHBIMHA ITOKA3aTEISAMHU.

HaxonuTe 3HaYeHMs YHCIIOBBIX BBIPAXKEHUH, COIAEPXKAIIUX PALUOHAIBHBIC
qyclla U CTENEHU C HaTypajbHBIM IIOKa3aTejaeM, NPUMEHATh pa3HOOOpa3HbIe
CIOCOOBI ¥ MPUEMBI BBIYMCIICHHUS, COCTABIISATh U OLICHUBATH YMCJIOBBIE BBIPAXKEHUS
IPYU pEeHICHUHU IPAKTUYECKUX 3aa4 U 3a/1a4 U3 JIPYTrUX YUYEOHbIX MPEIMETOB.

OkpymysITh  4YMclla € 3aJaHHOM TOYHOCTBIO, A TaKXe II0 CMBICIY
IPAKTUYECKOM CHUTyallud, BBINOJHATh IPUKHJIKY M OLEHKY pe3yJjbTaTa
BBIYMCJICHUW, OLIEHKY 3HAYEHUW YHCIOBBIX BBIPAXKEHHI, B TOM YHUCJIE IMpHU
pELIEHNH MPAKTUYECKUX 3a7a4.

PemaTte TekcTOBBIE 3alayu  apuPMETHUYECKUM CHOCOOOM, HCIOJIb30BaTh
TaOJIMLBI, CXEMBbl, YEpPTEXKH, APYrHEe CpEACTBA MPEACTABICHHS JaHHBIX MpHU
peleHnu 3aaad.

Pemlareb mpakTHKO-OpPUEHTHUPOBAHHBIE 3aJ1a4d, CBSI3aHHBIE C OTHOILLIECHHEM
BEJIMYMH, MPONOPLUHOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yabTaThl PEIICHUs 3a7a4 ¢ Yy4ETOM OTPAHMYEHMM, CBS3AHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX OOBEKTOB.



J1eTuMOCTb.

Jloka3pIBaTh U MPUMEHATD MPHU PEIICHUH 33/a4 MPU3HAKYU JACIIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku J€IMMOCTH CYMMbI U IPOU3BEACHUS LEIBIX YUCET.

PacknaapiBaTh Ha MHOXKUTEIIM HATypalbHbIE YKCIIA.

CBoOOTHO OMNEpUpPOBATh MOHATHUSAMHU: YETHOE YHCJIO, HEUETHOE YHUCIIO,
B3aMMHO MPOCTHIEC YUCIIA.

HaxoauTh HamOONMbIINKA OOIIMK JETUTEIh M HaMMEHbIee 00Ilmee KpaTHOe
YKCeJl M UCIIOJIb30BaTh UX MPH PEIICHUH 3a/1a4, NPUMEHTh airoput™ EBkina.

OnepupoBaTh TOHSATHEM OCTaTKa [0 MOJYJI0, TPUMEHSTh CBOWMCTBa
CpPaBHEHMH IO MOJYJIIO.

AnreOpandecKkue BbIPAKEHUS

Bripaxkenus ¢ nepeMeHHbIMH.

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CHUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHUS yueOHOIro MaTepuaia.

Haxonuth 3HaueHus OyKBEHHBIX BBIPAXKEHUNA NPU 3aJaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Hcnonb3oBaTh  MOHATHE  TOXKJECTBA,  BBIMNOJHATH  TOXKIECTBEHHBIC
npeoOpa3oBaHusl BRIPAKEHUH, T0Ka3bIBaTh TOXK/IECTBA.

MHOTO4JIEHBI.

BremmonasaTe mpeoOpa3oBaHWsS — [ENOTO  BBEIPAKEGHUS B~ MHOTOWICH
MPUBEJACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BoinonusaTs nelctBus (CI0KeHHE, BEHIYMTAHUE, YMHOKEHHUE) C OJJHOUJICHAMU
U C MHOTOWJICHAMHU, MPUMEHSTH (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaApaT 1
KyO0 CyMMBbI, KBaJpaT U KyO pa3sHOCTH, Pa3HOCTh KBaJIpaTOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ /ISl YIIPOILEHUS BHIYUCICHHM.

OcCylIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXUTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOMXUTEJNSI, TPYIIUPOBKU CIaraeMbIX, TPUMEHSS
(bopMyJIbl COKPAIIEHHOTO YMHOXKEHHUS.

[IpuMeHsTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUSI PAa3JIMUHbIX 3a7a4
U3 MaTEMaTHUKHU, CMEKHBIX IIPEJAMETOB, U3 PEaJTbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypalbHBIMHU IOKA3aTEJSIMU IS
npeoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHHS U HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NMPHUMEHSs NpaBUia
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K paBHOCUIIbHOMY emy. [IpoBepsaTh, sABisieTCSs
JIM YHUCTIO KOPHEM YpaBHEHUSI.

[logObupate npuMepsbl TaAp YKUCEN, SBISIOUUXCA PEIICHUEM JUHEHHOIO
YpaBHEHHUS C ABYMS IEPEMEHHBIMU.



Crpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaUK JIMHEWHOIO YPAaBHEHHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YsACh TpaUKOM, MNPUBOJUTH MPUMEPHI PEIICHUs
YpaBHEHHUS.

PemaTh cucreMbl IByX JTMHEHHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMH, B TOM
qucie rpapuuecKu.

CocraBisiTh M pemarh JHHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX
YPAaBHEHUH 1O YCJIOBHUIO 3a/Jaud, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4y NIOJIy4EeHHBIN PEe3yJIbTaT.

DOyHKIUU

Koopaunate! u rpaduxm.

N300pakaTh Ha KOOPJIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3AIIMCHIBATH YHCIOBBIE IPOMEKYTKH Ha
anreOpanveckoM s3bIKeE.

OTrMeuath B KOOPAMHATHOM MNIOCKOCTH TOYKH IO 33JaHHBIM KOOPJAUHATAM.

OyHKINH.

Crpoutb rpaduku TUHEHHBIX (DYHKITHIA.

OnucbiBaTh C NOMOUIbIO (YHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, pACCTOSHHUE, LEHA, KOJIUYECTBO, CTOMMOCTb,
POU3BOAUTENLHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne QyHKIMU 110 3HAUECHHIO €€ apryMeHTa.

[Tonnmats rpaduyeckuid cnocod MPEACTABICHHS W aHalW3a WH(OpMaIuy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALIMIO U3 IPapUKOB PEANIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

Hcnonp3oBaTh cBOMCTBA (YHKIMI [ aHaimu3a TpauUKOB peabHBIX
3aBUCUMOCTEH (HyJIu (QYHKIHMHM, HPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKIIMH,
MPOMEKYTKHA BO3pacTaHusi W yObIBaHUS (DYHKIIMH, HAUOOJbIIEE U HAUMEHBIIEEe
3Ha4YeHUsS PYHKIIUN).

Hcnonb3oBaTh rpaguku A UCCIIEJOBAaHUS MPOLECCOB U 3aBUCUMOCTEH, MPU
pelIeHu  3a7a4 U3 APYTuX YYEOHBIX MPEIMETOB U PEAIbHOM JKU3HH.

K konIty oOyuenus B 8 kj1acce oOy4aromuiics MOJIyYuT CAeAYOUUe MpeIMETHbIC
pEe3yJIbTATHI:
YucJa 1 BIYUCJIEHUS
HppauronanbHbIE YKCIIA.
[loHnmMaTh W HMCMOOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUHU YHMCIOBBIX
MHO>KECTB.
CBOOOHO OTIEpUPOBATH MOHATUSMU: KBaAPATHBIN KOPEHB, apu(hMETHUICCKHIMA
KBAJIPATHBIM KOPEHb, HPPALMOHATIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBaJIPAaTHbIC
KOpHH, UCTIONIB3Ysd  TPU  HEOOXOJAMMOCTH  KaJbKYJSATOD, BBITIOJTHSATH



npeoOpa3oBaHusl BBIPAKEHUH, COJIEPXKALIUX KBaJgpaTHbIE KOPHU, HCIOJb3Ys
CBOMCTBA KOPHEW.

Mcrnonp30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
YHUCeN JUIsl CPAaBHEHMSI, OKPYTJICHUS U BbIYUCIECHUMN, N300paXkaTh ACHCTBUTEIbHbBIC
Yyycila TOYKaMU Ha KOOPAWHATHOM MPSAMOM.

Hcnonb30BaTh 3anmucu OOJIBIIMX M MaJbIX YHCET C MOMOUIBIO JECATUYHBIX
npobeit u creneHeil uuciaa 10, 3amUCBHIBaTh W OKPYIVIATH YHUCIIOBBIE 3HAYEHUS
peaNbHBIX BEJIUYMH C UCIIOIB30BAHUEM Pa3HBIX CUCTEM MU3MEPEHUM.

J1eauMOCTb.

CB0oOOIHO oOmepupoBaTh MOHIATHEM OCTAaTKa IO MOJIYJI0, MPUMEHSTH
CBOMCTBA CpPaBHEHUI IO MOJYJIIO, HAXOJAUTh OCTaTKH CyMMBI U IIPOU3BEIEHHUS I10
JAHHOMY MOZYJIIO.

AJsire0OpanvecKkue BbIPaKeHUs!

JpoOHO-palmoHaIbHbIE BEIPAXKCHUS.

Haxomute gomycTuMble 3HAY€HUS MEPEMEHHBIX B JIPOOHO-pAIlOHATBHBIX
BBIPAKECHHUSIX.

[TpuMeHATh OCHOBHOE CBOWCTBO PallMOHAIIBHON JPOOH.

BoinonHaTh npuBeAeHUE anredpandyeckux Apodei Kk oblieMy 3HaMeHaTeNto,
CJIOKEHUE, YMHOXKEHUE, JIeJIEHUE alreOpanyeckux IpoOei.

BBINONHATE TOXKAECTBEHHBIE IPEOOPAa30BaHUS PALIMOHAIBHBIX BBIPAKEHHI.

[TpumensaTs npeoOpa3zoBaHUs BbIPAXEHUM IS peIlIeHUs] pa3IMYHbIX 33/1a4 U3
MaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKHU.

Crenenu.

[IpumMeHATP TMOHATHE CTENEHM C LEJbIM [OKa3aTelIeM, BBIIOIHIATh
peoOpa3oBaHus BEIPAXKEHUM, CONEPIKALUX CTENIEHH C LEIbIM ITOKa3aTEJIEM.

HppanroHanbHble BBIPAXKECHUS.

Haxonuts 1onycTuMsle 3HAYE€HHsI IEPEMEHHBIX B BBIPAKECHUAX, CONEPKAIINX
apupMeTHYEeCKUEe KBaJAPATHBIE KOPHH.

BeinonHaTe npeoOpa3oBaHusl WPPALMOHAIBHBIX BBIPAXKEHUM, HCIOIb3YS
CBOMCTBA KOPHEM.

YpaBHeHUs U HEPABEHCTBA

PemaTh KkBasipaTHbIE ypaBHEHUS.

PemaTe 1poOHO-paliuoHaIbHBIE YPABHEHHS.

Pewate nuHElHbIE ypaBHEHUS C MapaMeTpaMH, HECI0XHBIE CHCTEMbI
JIMHEVHBIX YPABHEHUH C IMapaMeTPaMH.

IIpoBOaUTE HCCAENOBAHNS YPABHEHMM M CUCTEM YPAaBHEHHI, B TOM YHUCIE C
OpUMEHEHUuEeM Tpaduueckux MpeAcTaBlIeHU (ycTaHaBiIMBaTh, HMMEET JIU
YpPAaBHEHUE WM CHUCTEMA YPAaBHEHHMH pEIICHUs, €CIIM HMEET, TO CKOJbKO, U
npoyee).



[lepexomuTs OT CIOBECHON (QOPMYTUPOBKH 33hauu K €€ anreOpandeckoin
MOJIETA C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]auM MOJTYUYEHHBIN pe3ybTarT.

[IpuMeHAT, CBOWCTBAa YHCIOBBIX HEPABEHCTB JJI CPaBHEHUS, OIICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M UX CHUCTEMBI, ABaTh
rpaguUecKyr0 HWJUTFOCTPAIIMI0 MHOXKECTBA PEIICHWNA HEPAaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKUUHA

[ToHnMaTh W WCIONB30BaTh (DYHKITMOHAIBHBIE TIOHATHUS U S3BIK (TCPMHHBI,
CUMBOJIMYECKUE O00O03HAUYCHUS), OMPESIATh 3HAUCHHE (DYHKIIMH IO 3HAYCHHIO
apryMeHTa, ONpeIeNaTh CBOMCTBAa (PYHKIUU 10 €€ rpaduKy.

Crpouth rpaduku (yHKIUNA , OMMCHIBATH CBONCTBA YMUCIOBOW (DYHKIIMH TIO
e€ rpaduxy.

K koniry 00yuenus B 9 kj1acce 00ydaromuics MoayduT CIeAyOIune MpeaMeTHbIC
pe3yJIbTaTHhI:

Yucia 1 BbIYHMCICHUSA

CBOOOMHO OMEpPUPOBATh TOHATHUSMU: KOPEHb #-W CTENEHU, CTEMEHb C
palMOHANIBHBIM [OKA3aTeJIEM, HAaxXOAUTh KOPEHb M- CTENEHU, CTENEHb C
palMOHANIBHBIM TMOKa3aTeJIeM, HCIOJIb3Yysl TPH HEOOXOJUMOCTH KaJIbKYJSTOD,
IIPUMEHATH CBOWCTBA KOPHS 71-M CTENIEHU, CTENICHU C PALMOHAJIbHBIM IIOKA3aTEJIEM.

Hcnonp30BaTh NMOHATHE MHOXKECTBA JACHUCTBUTEIBHBIX YHUCEN NPU PELICHUU
3a/1a4, IPOBEACHNN PACCYKACHUN U T0KA3aTEIIbCTB.

CpaBHMBaTh M YNOPSAJOYMBATH JIEUCTBUTEIbHBIE YHUCJIA, OKPYIJISATH
JCUCTBUTENILHBIC YKCIIA, BBINOJIHATh MPUKUAKY PE3yJIbTaTa BBIYMCIICHUN, OLIEHKY
YUCJIOBBIX BBIPAKCHUMU.

AuredpanvecKkue BbIPaKeHUs

CBOOOMHO oOmepUpOBaThH TOHATHEM KBAAPATHOTO TPEXUWICHA, HAXOIWTH
KOPHU KBaJPaTHOTO TPEXUIICHA.

PacxitanpiBaTh KBaApaTHbIM TPEXWIECH HA JIMHENHBIE MHOKUTEIIU.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHENHBIE W KBaJgpaTHBIC YPaBHEHHS, YPAaBHEHUS, CBOIALIMECA K
HUM, IPOOHO-pAITMOHATILHEIE YPABHCHHSI.

Pematpe HecnokHBIE KBaApaTHBIE YPABHEHHUS C ITAPAMETPOM.

PemaTe nuMHENHBIE HEPABEHCTBA, KBAJpPAaTHbIE HEPABEHCTBA, MCIIOJIb30BATh
METOJ] MHTEPBAJIOB, M300pa)kaTh pEIICHUE HEPAaBEHCTB Ha YKCIOBOM MPSIMOH,
3aIIMCHIBATH PELIEHUE C IIOMOIIBI0 CUMBOJIOB.

PemaTte cucrempl OBYX JIMHEHWHBIX YPaBHEHHMH C JBYMsI IEPEMEHHBIMU H
CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISCTCS JIMHECUHBIM.

PemaTe HeC0KHBIE CUCTEMBI HEJITMHEMHBIX YPABHEHUH C [TAPAMETPOM.



[TpuMeHATs METOIbI PAaBHOCUIBHBIX MPeoOpa3oBaHUl, 3aMEHBI TIEPEMEHHOM,
rpaguuecKkoro MeTo/1a P PelIeHUN ypaBHEHHM 3-i U 4-i cTeneHeH.

Pemate  cucTeMbl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMBbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPaTHOE HEPABEHCTBO, M300pa)xkaTh PEIICHHE CHCTEMbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alUCHIBaTh PEHIEHUE C TOMOUIBI0 CUMBOJIOB.

Pewate ypaBHEHUs, HEpaBEHCTBA M HX CHUCTEMbI, B TOM YHCIE C
OrpaHUYECHUSIMH, HAIPUMED, B LEJIBbIX YHCIIAX.

IIpoBOaUTE HCCAENOBAHNS YPABHEHHMM M CUCTEM YPAaBHEHHM, B TOM YHCIE C
npUMEHEHUuEeM Tpaduueckux MpeAcTaBIeHU (ycTaHaBIMBaTh, MMEET JIU
YpPaBHEHUE WM CHUCTEMA YPAaBHEHHMH PEIICHHS, €CIIM HMEET, TO CKOJbKO, U
npoyee).

Pemarp TekcTOBBIE 3alauM  aiIreOpamvdeckuM CHOCOOOM C  IOMOIIBIO
COCTABJICHMS YPABHECHU, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHUS, HEPABEHCTBA W HX CHUCTEMBI JJIsi COCTaBJICHUS
MAaTeMaTU4eCKOM MOJEIM pPEaJbHOM CHUTyalMM WIM [PUKIAJHOM 3a1adu,
UHTEPIPETUPOBATH NIOJyYEHHBIE PE3YJIBTATHI B 33JAHHOM KOHTEKCTE.

YucsoBble MOCIEA0BATEIbHOCTH U IPOTPeccHu

CB0OOIHO omepupoBaTh MOHITHSMHU: 3aBUCUMOCTb, (YHKIMS, rpaduk
GyHKUMM, TpsMas MOPONOPLHUOHATIBHOCTb, JIMHEWHass (QyHKUMs, oOpaTHas
IPOMOPIMOHATFHOCTD, Tapaboia, runepOoia, KyCOUHO-3aJaHHas PYHKIIHSL.

HccnenoBars pyHkImio mo e€ rpaduky, ycTaHaBIMBAaTh CBOMCTBA (DYHKITHIA:
o0JacTh ONpENENEeHNs, MHOXKECTBO 3HAUCHMH, HYJIUW (YHKUUH, MNPOMENXYTKU
3HAKOMOCTOSHCTBA, MPOMEXKYTKHM BO3pacTaHus M yObIBaHUA, YETHOCTh U
HEYETHOCTh, HAMOOJbLIEE U HAMMEHBIIEE 3HAYEHUS, ACUMITOTHI.

Pacnio3naBath kBagpaTHuHyl0 (QYHKUUIO 110 (OopMyIie, MPUBOIUTH PUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )XKU3HU, (PU3UKU, TEOMETPUU.

Omnpenenary moyiokeHue rpaduka KBaApaTUYHONM (YHKIUM B 3aBUCUMOCTHU
oT €€ K03 (PUITUEHTOB.

Ctpouts rpaduK KBagpaTUYHOW  (YHKIMH, ONHUCHIBATH  CBOMCTBA
KBaIpaTUIHON PYHKIUU 10 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBaIPATUUYHON (PYHKIMHU JUIs PELICHUS 3a/1au.

Ha npumepe kBaapatnyHoil QpyHKIMU cTpouTh rpaduk QyHkuuu y =af(kx +
b) + ¢ c momorpio npeodpazoBanuii rpaduka pyHkuun y=f(x).

WUnmroctpupoBaTh ¢ TMOMOILIBI0 Tpaduka pealtbHYyI0 3aBUCUMOCTh WIH
IIPOLIECC 10 UX XapPAKTEPUCTHKAM.

Apudmernyeckasi U reoMeTpUYECKasi IPOrPecCHu

CB00OIHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBHOCTD, apu(pMeTUYECKAs
Y T€OMETpPUYECKasi IPOTrPECCHH.



3amaBaTh IOCJIEIOBATEIBHOCTH PAa3HBIMM CIIOCOOAMHU: ONMCATENIbHBIM,
TaOJMYHBIM, C IOMOILIBIO0 (POPMYJIBI #-T'O WIEHA, PEKYPPEHTHBIM.

BbIMoNHAT,  BBIYMCIEHHS €  HCHOJB30BaHHEM (opMmysl #n-ro  4jeHa
apuPMETUUECKON U T€OMETPUUYECKON MTPOTrPECCUl, CYMMBI IIEPBBIX /1 YJIECHOB.

N300pakaTh wiI€HBbl IMOCIEIOBATEIBHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMHU I1OCJIEN0BATEIBHOCTAMHU, B TOM
YHClie 3aJla4d U3 PEeabHOM JKU3HU (C MCIIOJIb30BAHUEM KaJbKYJISATOPA, U(POBBIX
TEXHOJIOTHUIA).

PacrioznaBaTh W TOPHUBOAUTH NPUMEPHl KOHEYHBIX M OECKOHEYHBIX
NIOCJIEOBATENIBHOCTEH,  OTPAHUYEHHBIX  IOCJIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HNMeTts npeacTaBiIeHUE O CXOAUMOCTH MOCIIEI0BATEIBHOCTH, YMETh HAXOIUTh
CyMMy OECKOHEUHO yOBbIBAIOIIEH reOMETPUUYECKON MPOrPECCUH.

[TpumeHsATh METOI MATEMATUYECKOW MHAYKIWU IPU PELICHUU 3a/a4.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne i/

10

11

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

UMCJIA U BBIYUCIIEHUA.
PanmonansHbIe yncna (MOBTOPEHUE)
OYHKINU. KoopauHaTel u

rpaduku. OyHKITUU
AJITEBPAMYECKUE BBIPAKEHU .
Bripaxkenus ¢ mepeMeHHBIMU

YPABHEHUA U CUCTEMBbI
YPABHEHUI. JIuneittbie ypaBHEHHS

UMCJIA U BBIYMCIIEHUA. Crenens ¢
HAaTypaJIbHBIM ITOKa3aTelIeM

AJITEBPANMYECKUWE BBIPAKEHU .
MHuoro4ieHsl

AJITEBPAMYECKUWE BBIPAYKEHU .
DopMyJTbl COKPAILIEHHOTO YMHOKEHUS

UNCJIA U BBIYUCIIEHUS. [lenumocTb
OYHKIUUN. JIuneitnas GhyHKIHSI

YPABHEHUS 1 CUCTEMbI
VPABHEHMUMN. Crcrembl THHEHHBIX
ypaBHEHUH

[ToBTOpenue, 06001IeHNE,
cHCTeMaTH3alus 3HaHUH

KoanuyecTBo 4acoB

Bcero

11

17

10

23

14

10
16

14

KonTpoJsbHbie
padoThl

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl



OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 136



8 KUIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

YPABHEHUA U HEPABEHCTBA.
HepasenctBa

UNCJIA U BBIUMCJIEHUS. KBanpaTHbiit
KOpEHb

YPABHEHIA U HEPABEHCTBA.
KBangparHble ypaBHEHHUs

AJITEBPAMYECKUWE BBIPAYKEHU .
JpoOHO-paninoHalbHbIE BHIPAKEHUS

YPABHEHUA 1 HEPABEHCTBA.
JIpoOHO-palmoHaNbHbIE ypaBHEHHS

OYHKINU

AJITEBPANYECKUE BBIPAKEHN .
Creneuu

UNCJIA 1 BBIYUCJIEHUA. [lenumocTh

[ToBTOpenue, o6o0IIeHKE,
CUCTEMAaTU3allis 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo yacos

Bcero

20

17

17

17

19

15

14

10

136

KonTpoJsbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl



9 KUIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

OVYHKINN

YPABHEHUMA 1 HEPABEHCTBA.
KBanpaTHble HEpaBeHCTBA

YPABHEHUA 1 HEPABEHCTBA.
VYpaBHeHUsI, HEpAaBEHCTBA U UX CUCTEMBI

UMCJIOBBIE TIOCJIEAOBATEJIBHOCTU
N ITPOI'PECCUU

AJI'EBPAMYECKUWE BBIPAYKEHUM L.
CreneHs ¢ palMOHaJIbHBIM [10KA3aTENEM

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo yacos

Bcero

25

15

25

25

12

34

136

KonTpoJibHbIe
padoThI

IIpakTHyeckne
padoThI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl
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