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HOACHUTEJIBHASA 3AIITMCKA

Anrebpa siBAsieTCS OJJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOINEro 00pa3oBaHUS:
oHa o0OecrnieurBaeT M3yUYCHHUE APYTUX AUCIHUILUIMH, KaK €CTECTBEHHO-HAy4YHOIro, TaK U
T'YMaHUTApPHOTO LHUKJIOB, €€ OCBOGHHE HEOOXOAUMO JIsl IPOJIOJDKEHUsT 00pa3oBaHus U
B TOBCEIHEBHOM >KM3HM. Pa3zButue y o0Oydarommxcs Hay4YHbIX MPEACTABICHUM
0 TPOUCXOXKACHUU U CYIIHOCTU alredpamdeckux abCTpakiuid, croco0e OTpaxKeHUs
MaTeMaTU4eCKOM HayKoW SBIEHMM M TPOIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTU4eCKOro MOJICIIMPOBAHMS B HAyYHOM IMO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS U KauyeCTB MBIIUICHUS, HEOOXOJAMMBIX
JUTSI afianTaluyd B COBpeMeHHOM I poBoM ol1iecTBe. M3yueHnue anreOpsl o0ecrneunBaeT
pa3BUTHE yMEHHUs HAOII0JaTh, CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIIJIEHUS, CIMOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM
JEeUCTBUST U BBIBOJBI, (opMymnupoBaTh yTBepkaeHUs. OcBoeHHe Kypca anreOpsl
oOecrieurBaeT pPa3BUTHE JIOTMYECKOTO MBINUICHUS OOYYAIONIUXCS: OHU MCIOJIB3YIOT
JNEyKTUBHBIC M WHIYKTUBHBIE pPACCyXACHUS, OO0OOIICHHE U KOHKPETU3AIHUIO,
abcTparupoBanue u anasoruto. O0ydenue anredpe mpeanoiaraeT 3HaUUTEIIbHBIN 00BEM
CaMOCTOSITEIILHON JIESITEIHbHOCTH O0YUYarOIIUXCsl, MIOATOMY CaMOCTOSTEIIBHOE PEIICHUE
3a/1a4 SIBJISIETCA peanu3aluen 1eaTeIbHOCTHOTO PUHITUIIA 00yUeHHS.

B cTtpykType mporpammbl y4eOHOro Kypca «Airedpa» Ajii OCHOBHOTO OOIIEro
o0pa3oBaHHs OCHOBHOE MECTO 3aHHUMAIOT COJAEPKATEIbHO-METOANYECKUE JIUHUU:
«Ywucna u BEIYHCICHUD», «ANredpanueckue BEIpaKeHUs», «Y paBHEHUS U HEPABEHCTBAY,
«DyHkuun». Kaxngas W3 3THUX COAEpKATEIbHO-METOAUYECKUX JIMHUN pa3BUBAECTCA
Ha NPOTSKEHUM TPEX JIET U3YUYEHHUS Kypca, B3aUMOJEHUCTBYA C APYTMMU €T0 JIMHUSMH.
B xone u3ydenust yueOHOTo Kypca 00ydaroImmuMcs TPUXOAUTCS JIOTHUECKH PACcCyKAaTh,
UCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBA3M ¢ 3TUM B MporpaMmmy
y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPECTAaBICHHBIC
BO BCEX OCHOBHBIX pa3jellax MaTEeMaTHYECKOTO OOpa3oBaHHMS U CIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYarOMIMMHUCS OCHOB YHHBEPCAIHHOTO MATEMAaTHYECKOTO  SI3bIKA.
ConepxaTeTbHOM U CTPYKTYPHOM OCOOCHHOCTBIO YUeOHOT0 Kypca «Anredpay sBisieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUM «HUClIa U BEIYUCICHUSD CIY>KUT OCHOBOW /ISl JajIbHEUIIETro
W3Y4YeHUS] MATEMAaTHUKH, CIOCOOCTBYET pa3BUTHIO Y OOYYaIOIIUXCS JIOTUYECKOTO
MBIIUIIEHUSI, (OPMHPOBAHUIO YMEHHUS TIOJNB30BAThCS  alTOPUTMAMHU, a TaKKe
MPUOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOMWMBIX JJII TOBCEIHEBHOW >KU3HM.
Pa3ButHe MoOHATHS O YHCIIE HAa YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs CBA3aHO
C palMoOHaFHBIMU W HUPPAIMOHATBHBIMU YUCIaMH, (OPMHPOBAHUEM TMPE/ICTABICHUN
O JEWCTBUTEIBHOM YHCIIC. 3aBEPIICHUE OCBOCHUSI YHUCJIOBOM JIMHUU OTHECEHO
K cpeHeMy o01eMy o0pa3oBaHUIo.



Conepxkanre OByX anreOpandyecKux JUHUN — «AnreOpandeckue BBIPAXKCHUS» H
«YpaBHEGHHsI W HEPABEHCTBA» CIIOCOOCTBYET (OPMUPOBAHUIO Yy OOYYAFOIIMXCS
MaTEeMaTHYECKOTO armapaTa, He0OX0IUMOTO JIUIS PEIICHUS 3a/1a4 MAaTEMAaTHKH, CMEKHBIX
MPEIMETOB M TIPAaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0O0IIIEro
oOpa3oBaHus YYCOHBIH MaTepuan TPYMIUPYETCS BOKPYT pallMOHAIBHBIX BBIPAKCHHUH.
AnreOpa JEeMOHCTpHUPYET 3HAUCHHE MAaTEMaTHKA KakK s3bIKa i1 TOCTPOCHHS
MaTeMaTHICCKUX MOJICIICH, ONMCAaHUs MPOIIECCOB M SBJICHUHA peaabHOro Mupa. B 3amaun
oOydeHus anredpe BXOIAT TaKXKe NaJbHEHIIIee pa3BUTHE aITOPUTMHYECKOTO MBITIUICHHS,
HEOOXOMMOT 0, B YaCTHOCTH, JIJISl OCBOCHHS Kypca MHPOPMATHKH, U OBJIAJICHUE HABBIKAMH
JIEAYKTUBHBIX paccyxkiaeHuii. IIpeoOpa3zoBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHHUS, CTIOCOOHOCTEH K MATEMaTUYECKOMY TBOPYECTBY.

Conepxanvne (QYHKIIMOHAIBHO-TpaUUECKOW JIMHUW HAIlEJIEHO Ha TOJYYCHHE
OoOydJarmMMHUCS 3HaHWH O (QYHKIUAX KaK BaKHEUIIEH MaTeMaTHYECKOW MOJenn
JUTSL OTIMCAHUS W WCCJICJIOBAaHUS PAa3HOOOPA3HBIX MPOIECCOB W SBJICHUN B MPUPOJAC H
oOmiectBe. M3ydeHne Marepuaia CIOCOOCTBYET Pa3BUTHIO Yy OOYYAOIIMUXCS YMCHHS
UCIIOJIb30BaTh Pa3JINYHbIC BBIPA3HTEIILHBIC CPEJICTBA sI3bIKa MATEMATHUKU — CJIIOBECHEIC,
CUMBOJIMUECKHE, Tpad)uuecKre, BHOCUT BKJIaa B (DOPMHUPOBAHUE MPEACTABICHHUH O POJIH
MaTEMaTUKU B PA3BUTHH ITUBUIU3AINH U KYJIbTYPHI.

CornacHo yuyeOHOMY IUTaHy B 7—9 Kilaccax M3y4aeTcsi yueOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIENYIOUIME OCHOBHBIE pa3fenbl cojiepkanusa: «Yucma wu
BBIUUCIICHUS», «ANre0pandeckue BBIPAXKEHUS», «YpaBHEHHUS M HEPABEHCTBAY,
«DyHKIHAWY.

OO6miee 4YMCIO 4YacoB JUIS M3y4YeHUs yueOHOTo Kypca «Anrebpa» — 306 yacos:
B 7 kmacce — 102 gaca (3 gaca B Hememio), B 8 kiacce —102 gaca (3 yaca B Hezelio),
B 9 kacce — 102 yaca (3 yaca B HeZEIIO).



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Yucaa v BbIYMCICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECSITHUHBIE, IEPEX0]] OT OJHOU (popMBI 3amucH 1podei K
npyroii. IloHATHE panMOHAIBPHOIO 4YHMCJA, 3alUCh, CPABHEHHE, YNOPSAIOYMBAHHE
palMOHANIbHBIX 4YHcell. ApudMeThuyecKue IeHCTBUS C PpPalMOHAIBHBIMH YHCIIAMH.
Pemenue 3aay u3 peanbHON MPaKTUKKU HA YACTH, HA APOOH.

CremneHb ¢ HaTypaJdbHbIM TIOKa3aTeJeM: OIpejelieHne, MpeoOpa3oBaHue
BBIPQKEHUU HAa OCHOBE OIpEENICHMs, 3amuch OOJbIIMX uucen. [IpoueHTsl, 3amuch
OPOLEHTOB B BHJIe ApoOM M ApoOM B BHUAE MNPOLEHTOB. Tpu OCHOBHBIE 3aJlayd Ha
IPOLICHTBI, pEIEHNE 3a7a4 U3 PEaJIbHON PAKTUKHU.

[IpuMeHEeHNE MPU3HAKOB JEJIMMOCTH, PA3JIOKEHNE HA MHOXKHUTENM HATypalbHBIX
YHUCEN.

PeanbHbie 3aBUCMMOCTH, B TOM YHCIIE TIpsiMasi U 00paTHas MPOMOPIMOHATIBHOCTH.

AJireOpanvecKne BbIpaKeHHs

[lepemeHHbIE, YHUCIOBOE 3HAUEHHUE BBIpAXKEHUS C MepeMeHHOU. JlomycTumbie
3HaueHus nepeMeHHbIX. [IpeicTaBieHHe 3aBUCMMOCTH MEXKIY BEIUYMHAMHU B BHJIE
dopmynbl. Beruncnenuss no ¢opmynam. IlpeobpazoBaHue OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO PaBHbIE BBIPAKEHUS, IpaBUjIa MpeoOpa3oBaHUs CyMM U MPOU3BEJIECHUM,
IpaBUjIa pacCKpbITUS CKOOOK U MPUBENEHNUS MOJA00HBIX CIaraeMblX.

CBoliCcTBa CTENEHU C HATypaJIbHBIM IIOKA3aTEIIEM.

OpnHounensl U MHoroujieHol. CreneHb MHoroujeHa. CloXeHHE, BbIYMTAHUE,
YMHOXEHHE MHOroujIeHOB. DopMyIbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbI U
KBaapaT paszHocTH. Popmyna pa3sHOCTH KBaapaToB. PasnojkeHue MHOTOUYJIEHOB
Ha MHOXHTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb ypaBHEHHS, TMpaBWia NPeoOpa3oBaHUs  ypaBHEHHS,
PaBHOCUJIIBHOCTh YPaBHEHHM.

JInHeliHOEe ypaBHEHHUE C OJTHOU NIEPEMEHHON, YUCIIO KOPHEN JTMHEWHOTO YPABHEHUS,
peuieHrue JHUHEHMHBIX ypaBHeHUM. COCTaBIE€HHE YpaBHEHUW IO YCIOBHIO 3aJayu.
Pemienue TeKCTOBBIX 3a/1a4 C TOMOLIBIO YPABHEHUH.

JluneitHOe ypaBHEHHE C JIByMs NepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JUHEHHBIX YpaBHEHUH C IByMs TIEpEeMEHHBIMU. PelieHre cucteMm ypaBHEHUN CIIocoO0M
MOACTaHOBKU. [[puMepsI peleHns: TEKCTOBBIX 3a7a4 C TOMOIIBIO CUCTEM YPABHECHUM.

DOyHKUUN

Koopannara Touku Ha npsimou. YucmoBble poMexyTKHU. PaccTossHue Mexy 1Byms
TOYKAMU KOOPJIMHATHOW MPSIMOM.

[TpsimoyronbHas cucteMa koopauHaT, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpJIMHATHOM miockoctu. I[Ipumepsl rpadukoB, 3agaHHbiX (opmynamu. UrteHue
rpadukoB peanbHbIX 3aBUcuMoOcTel. [lonsatue ¢pynkuuu. ['paduk pynkuuu. CpoiicTBa
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¢ynkumii. Jluneitnas Qynkuusa, e€ rpaduk. I'paduk ¢pynkummu y = |x|. ['paduueckoe
peLIEeHNE IUHEUHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPABHEHUH.

8 KIJACC
Yuciia v BbIYMCICHUSA

KBaapatHsiil kopenb u3 uncina. [lonstue o0 uppanroHaibHOM yucie. JlecaTuunple
NpUOIMKEHUST HppalMOHAIbHBIX yucen. CBoilcTBa apu(METHUECKHX KBaJpaTHBIX
KOpPHEH U UX MpUMEHEHHE K IPEoOPa30BaHUIO YHCIIOBBIX BBIPAKEHUN M BHIYMCICHUSIM.
JleMCTBUTENBHBIC YHCIIA.

Crenens C 1enbIM NOKa3aTesieM U €€ cBoiicTBa. CTaHAapTHAS 3alMCh YUCA.

AJire0panyecKue BbIpaKeHHs
KBaapatHblii TpéxuseH, pa3joKeHHE KBAAPATHOTO TPEXUJIEHA HAa MHOMXHUTEIH.
Anrebpandeckast ApoOb. OCHOBHOE CBOWCTBO asiredpandeckoil gpoou. CioxeHue,
BBIYUTAHHE, YMHOKEHUE, JICICHNE anreOpandeckux apooeii. PanimoHanbHbIE BRIpaKESHUS
U UX IIpeoOpa3oBaHue.

YpaBHeHUsS 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, (opMysna KOpHEH KBaJpaTHOrO ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHeHHM, CBOISIIMXCA K JIMHEWHBIM M KBaJpaTHbIM. lIpocreimue
JIpOOHO-paIMOHANIbHBIE YPaBHEHHUS.

I'paduueckass uHTEprHpeTalsi ypaBHEHHH € JABYMsl TEPEMEHHBIMU U CHCTEM
JIMHEVHBIX YPAaBHEHUU C ABYMs IIEpeMEHHbIMU. [IprMepsl pelieHus CUCTEM HEeJIMHENHBIX
YPAaBHEHUH C IByMs [IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a71a4 aNreOpandecKum CriocoOOM.

HucioBele HEpaBEHCTBA W HMX CBoWcTBa. HepaBEeHCTBO € OJIHOM IEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OJJHOM nepeMeHHOM. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOyHKUUHA

[Tonsitue pynakmuu. OO61acTh OMpENENICHHS U MHOXKECTBO 3HAYCHUH (DYHKITWU.
CriocoOsb1 3aanust GYHKITUH.

I'padux dynkuun. Utenue cBoiictB dhyHKnu mo e€ rpaduky. [lpumepsr rpaduxos
(bYHKITUH, OTpaXarouux pealbHbIe MPOIECCHI.

OyHKIHH, OTMCHIBAIOIINE MPSAMYIO U 0OPaTHYIO TPOMOPIIMOHATBHBIE 3aBUCUMOCTH,
ux rpapuxn. Oynkiun Y = X2,y = x3, y =Vx, y=|x|. ['paduueckoe pemenne ypaBHeHHit
Y CUCTEM YpPaBHEHHI.

9 KUIIACC
Yucua v BBIYUCTCHUS

PanyionanbHble 4uncna, UppalMOHANIbHBIE YKCIA, KOHEYHbIE U OECKOHEUHbIC
JecATUYHbIE TpoOU. MHOXKECTBO JEHUCTBUTEIBHBIX YHUCEI, IEUCTBUTEIbHBIC YUCIA KaK
OECKOHEUHbIE JecATUYHbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEHCTBUTEIBbHBIX YUCEII U KOOPAUHATHOU NIPSMOM.

CpaBHeHnune JEACTBUTEIIBbHBIX 4ucell, apupMeTHUIeCcKue NEUCTBUA
6



C ICMCTBUTENIbHBIMU YUCIIAMH.

Pa3smepbsl  OOBEKTOB  OKpPYXKAIOIIETO0  MHpa,  JJIUTENBHOCTH  IPOLECCOB
B OKpYKaroIlleM MUpE.

[IpuOnuxénHoe 3HAYE€HHWE BEIMYMHBI, TOYHOCTb MNpUOIMKeHUs. OKpyrieHue
yucein. [Ipukuka v oleHKa pe3yabTaTOB BBIYUCIECHUH.

YpaBHeHUsA 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PelieHue ypaBHEHUM, CBOIAILIUXCA K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHHH, CBOISALIMXCS K KBaJAPATHBIM.
buxBanpatHoe ypaBHeHue. lIpuMmepbl pelleHUs ypaBHEHUM TPETbed U YETBEPTOU
CTENEHEW pa3JIOKEHUEM Ha MHOXKHUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHUH. PemieHue TEKCTOBBIX —3ajay
anredpanvyeckiuM METOJIOM.

VYpaBHeHue C JByMsi NEepeMEHHbIMM U ero rpaduk. Pemienuwe cucrtem IByX
JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU. Penienue cucrteM IByX ypaBHEHUH, OJTHO
U3 KOTOpBIX JHMHEHHOe, a Jpyroe — BTOpoi crenenu. ' paduueckas uHTEpHpeTaIns
CUCTEMBI YPABHEHHUI C IBYMs IEPEMEHHBIMHU.

Perrenrie TeKCTOBBIX 3a71a4 anreOpanyeckuM CrocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEeHHOM. Pelrenue cucrem
JUHEWHBIX HEPABEHCTB C OJHON mepemenHoi. KBanpaTHbie HepaBeHcTBa. ' padudeckas
UHTEpIIpEeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMM.

DOyHKUUH
KBagparnunas pynkuus, e€ rpapuk u cBoiicta. [lapabosna, KoopAMHATHI BEPIIUHbI
napaboJibl, 0Ch CHMMETPHUH MapaboJIbI.

Tpaduku dynkumit: y = Ax, y= Ax+b, y= ", y=x3,y= V& y = |x],
X
1 UX CBOMCTBA.

YmncsioBbIe MOCTEA0BATEIbHOCTH U MPOTrPecCHH

[lonsiTHEe YUCIIOBOM  MOCJENOBATENBHOCTU. 3aJlaHUE  TOCJIEIOBATEIbHOCTH
peKyppeHTHO# dhopmMynoit u popmyIoi N-ro YieHa.

Apudmernyeckas U TeoMeTpuueckas mporpeccun. DopMmynsl N-To  YiieHa
apu(PpMETHIECKON U TEOMETPUUECKON MTPOrPECCHil, CyMMBI MTEPBHIX N YJICHOB.

N300paxkeHne 4wieHOB apuMETHIECKON B TeOMETPUUECKON MPOTPEeCCHil TOUKaMu
Ha KOOPJIWHATHON TIJIOCKOCTH. JIMHEHHBIM M SKCIMOHEHIUMAIbHBIM pocT. CIOXHBIE
MPOLEHTBHL.



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHMUMA INPOI'PAMMOBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE Pe3yJbTAThl OCBOCHUSI MPOrpaMMbl y4eOHOTo Kypca «Aireopay
XapaKTePU3YIOTCS
1) naTpuoTHYECKOe BOCIIUTAHUE:
NpPOSIBICHUEM HHTEpeca K NPOILIOMY M HACTOSAIIEMY POCCHHCKON MaTeMaTHKH,
[ICHHOCTHBIM OTHOIICHUEM K JOCTH)KCHHUSM POCCHICKHX MATEMaTHKOB M POCCHUHCKOM
MaTeMaTHYCCKOW MIKOJIbI, K HWCIOJIB30BAaHUIO ITUX JOCTHKCHUH B JAPYrMX HayKax |
NPUKIAIHBIX cepax;
2) rpaIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIINTAHHUE:
TOTOBHOCTBIO K BBIMIOJHCHHIO OOS3aHHOCTEH Tpa)iIaHuHA W pealu3alii ero Ipas,
NpPEACTABIICHUEM O MaTeMaTHYECKUX OCHOBax (DYHKIMOHUPOBAHHS  Pa3IMIHBIX
CTPYKTYp, SIBIICHHM, TPOLIEYP TPakJaHCKOr0 00IecTBa (HampuMep, BHIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJICHHIO O3THYECKHX TMPOOJIeM, CBS3aHHBIX C MPAKTHYCCKUM
MPUMCHCHHUEM JIOCTHXKCHUH HAayKH, OCO3HAHMEM BaXHOCTH MOPAIbHO-ITUUYCCKUX
HPUHIIMIIOB B ICATSILHOCTH YYEHOTO;
3) Tpy/10BOE BOCIIUTAHHUE:
YCTaHOBKOH Ha aKTUBHOE y4YacTHWE B PEIICHWH MPAKTUUYECKUX 3a7ad MaTeMaTHYECKOH
HANpaBJICHHOCTH, OCO3HAHWEM BAXKHOCTH MaTeMaTHYeCKoro oOpa3oBaHHsS  Ha
NPOTSDKEHUH BCEH JKM3HHM JUISl  YCHEIIHOM TMPOQECCHOHAIBHON JeATeIhHOCTH |
pa3BUTHEM HEOOXOIWMBIX YMEHHWH, OCO3HAaHHBIM BBIOOPOM H  TIOCTPOSHUEM
WHIUBHYaJIbHOW TPACKTOPUU 0Opa30BaHUs M JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTENH;
4) acTeTHYeCKOe BOCIIMTAHHE:
CIIOCOOHOCTBIO K 3MOITMOHAJIBHOMY M ACTETUYCCKOMY BOCHPHATHIO MaTEMaTHYCCKUX
OOBEKTOB, 3aJad, pEIICHUH, pacCyXJCHHW, YMEHHUIO BHICTh MaTEMaTHYCCKHE
3aKOHOMEPHOCTHU B MCKYCCTBE;
5) HeHHOCTH HAYYHOT0 MO3HAHUS:
OpPHEHTAIMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI YCIIOBEKA, MPUPOJIBI U OO0INECTBa, MOHUMAHHEM
MaTEeMaTHYECKOW HayKH KakK c()epbl YEIOBEUCCKON JIeATEIHbHOCTH, ATAlOB €€ Pa3BUTHS U
3HAYUMOCTH JUIS PA3BUTHUS IMBWIM3AIMH, OBJIAJCHUCM S3bIKOM MAaTEMaTHKH U
MATEeMaTHYECKOW  KyJbTypOW KaK CpEICTBOM IIO3HAHUS  MHUpA, OBJIAJCHHEM
MPOCTCHITNMMHU HaBBIKAMH HCCJICTIOBATEIIBCKON JEATSIIbHOCTH;
6) pusuveckoe  BocnmuUTaHue, (opmMupoBaHHE  KYJBTYPHI  3A0POBbS MW
IMOIHOHAIBHOTO 0J1arONMOIyYHsi:
TOTOBHOCTBIO TPUMEHSATh MaTeMAaTHYEeCKHE 3HAHHWS B HWHTEPECaX CBOETrO 3II0POBbS,
BEJICHUS 3/I0POBOTO 00pa3a >KU3HU (340pPOBOE MHTaHUE, COATaHCUPOBAHHBIA PEXKUM
3aHATUH W OTIbIXA, pEryJspHas Gu3uveckas akTUBHOCTD), COPMHUPOBAHHOCTHIO HABBIKA
peduiekcHH, NMPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TaKOro JKe IpaBa JAPYroro
4eJI0BeKa;



7) 3KOJIOTHYECKOe BOCTIUTAHUE:

OpUEHTaluel Ha MPUMEHEHNE MAaTeMaTUYeCKUX 3HAHWM IJis pelieHus 3a1ad B 00JacTh
COXPAHHOCTHU OKPY’KaIOIIEH Cpelbl, IIIaHUPOBAHUS MOCTYIIKOB M OLIEHKH MX BO3MOKHBIX
MOCJIEACTBUN Ui OKpYXKarolled cpeapl, OCO3HaHUEM TJ00aJbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX pelleHNUs;

8) amanTanus K M3MEHAIOIUMCS YCIOBHSIM CONHAIBHOI M MPUPOTHON CPebI:
TOTOBHOCTBIO K JIEWCTBUSAM B YCIIOBHUSIX HEOINPEAEIEHHOCTH, OBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYIO AEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y
Ipyrux Jrojiel, npuoOpeTaTh B COBMECTHOW NESITEIbHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIMHU U3 OTbITA APYTUX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUHU, B TOM UHciie POPMYIUPOBATH UEH,
HNOHSTHSI, TUMOTE3bl 00 OOBEKTAX W SBJICHUSAX, B TOM YHCIE paHEe HEU3BECTHBIX,
OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYallMIO0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOUINI KOHTPMEDP, KOPPEKTUPOBATH NMPUHUMAEMbIE PEIICHUS
U IeUCcTBUS, GOPMYIHPOBATH U OLICHUBATh PUCKU U TIOCIEACTBUS, (HOPMHUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATbHI
Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

e BBIABIATh M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTeMaTHYECKHX
OOBEKTOB, TOHATHHA, OTHONICHWH  MEXIy MOHATUSAMHU, (OPMYIHPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIIACCU(PUKAIINH,
OCHOBaHUSA JIJIsi 0000IEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKICHHS: YTBEPAUTEIbHBIC
U OTpHIIaTeNIbHbIC, CAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

e BBISABISATH MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M IPOTHBOPEUUS B
dakTax, JAHHBIX, HAOMIOACHHUSAX W YTBEPXKICHHUAX, MpeajaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

e JleNaThb BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKHM, [JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUEHHH, YMO3AKIIOUEHUI 110 aHAJIOTUU;

e pa3dupaTh [10Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKACHUH (MpsAMbIE HU OT
MPOTHUBHOIO),  MPOBOAUTH  CAMOCTOSITEJIBHO  HECJIOXHbIE  JIOKAa3aTeIbCTBA
MaTeMaTu4ecKux (haKkTOB, BBICTPAMBATh APTYMEHTAIMIO, MPUBOJAWTH MPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIEC PACCYKICHHUS;

e BBIOMpATH CHIOCOO pemeHus y4eOHO# 3amadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB
peluieHus, BbIOMpaTh HauOoyiee MNOAXOMAIIMA C Y4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejbckne 1eiCTBUSA

e HCIOJIb30BaTh BONPOCHl KaK HCCIEIOBATENbCKUNA HHCTPYMEHT IO3HAHUS,

dbopmynupoBaTh ~ BOOPOCHl,  (UKCHUpyIOIIME  MOPOTUBOpPEUUE,  MPOOIIEMY,
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CaMOCTOSITEJIbHO YCTaHABJIMBAaTh HCKOMOE M JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO IMO3UITNIO, MHECHUE;

MIPOBOJUTH MO CAMOCTOSTEILHO COCTABICHHOMY IUIAHY HECIIOKHBIA SKCIICPUMEHT,
HEOOJIBIIIOE HCCIIE0OBAaHUE IO YCTAHOBICHHIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro
00bEKTa, 3aBUCUMOCTEN 0OHEKTOB MEXTY COOOI;

CaMOCTOSITeTbHO  (OPMYJIMPOBATH OOOOIIEHUST W BBIBOABI IO pe3yjbTaTaMm
MPOBENEHHOTO  HAOJIIOJICHUS,  WCCJICAOBAaHMS,  OICHUBATH  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000O0IICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpoOIlecca, a TakKe BBIIBUTaTh
IPEITOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJISATH  HEIOCTATOYHOCTH W HM30BITOYHOCTh  MH(POPMAIMM,  JIAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh,  AHAJU3UPOBATh,  CUCTEMATU3MPOBATh W  HMHTECPIPETHPOBATH
WHGOPMAIIVIO PA3IMYHBIX BUIOB U (POPM IIpEICTaBIICHUS;

BbIOMpaATh (OpMY MpECTaBICHUS HHPOPMAIMK W WLIIOCTPUPOBATH pEIIacMbIe
3aJlayu CXEMaMH, MarpaMMaMu, HHOW TpauKoi 1 X KOMOUHAIUSIMU;

OIICHMBATh HAJAKHOCTh MH(POPMAIMKM TI0 KPUTCPUSM, MPEII0KESHHBIM YUYHTEIEM
WK cPOPMYJTUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHHKaTHBHBIE YHHUBEpPCAJIbHbIE YUeOHbIe TeCTBHS:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeJsIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U THCbMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUS IO XOJy pEIIeHHUs 3a7ayu,
KOMMEHTUPOBATh MOJTYYEHHBIN pe3yJIbTaT;

B X0/i€ OOCYXIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXAAaeMOU TEMBI,
npoOJieMbl, peraeMoil 3ajauyd, BBICKA3bIBATh WJIEHU, HAIICJICHHbIE HA TOUCK
pEIICHHs, COMOCTaBIATh CBOM CYXACHHS C CYXKICHUSMU APYTUX YYaCTHUKOB
auanora, oOHapyKUBaTh Pa3IMYU€ W CXOJICTBO TO3MIMH, B KOPPEKTHOH ¢opme
bopMynHpoOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTABISATh PE3YyIbTaThl pEIICHUS 3a/Jadd, OHKCIEPUMEHTA, HCCIEeI0BaHUS,
MPOEKTa, CAMOCTOSITEILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4E€TOM 3ajaad
MPE3EHTAIMU U OCOOCHHOCTEH ayIUTOPHUH;

MOHUMATh W MCTIOIH30BaTh MPEUMYIIIECTBA KOMAaHAHONW ¥ MHANBUAYATbHON PabOTHI
MIPY PEIICHUH YUYEOHBIX MATEMATHIECKUX 3a]1aY;

MpUHUMATh 1€7h COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OpPTraHU3AIMUIO
COBMECTHOW paboThI, pachpenensTh BUIbI PabOT, JOroBapuUBATHCS, OOCYXKIATh
MIPOIIECC U Pe3yIbTaT PaboThI, 0000IaTh MHCHHSI HECKOJIBKUX JTFOJICH;

y4acTBOBAaTh B TPYMIOBBIX (opMax paboThl (0OCYXIeHWs, OOMEH MHEHHSIMH,
MO3TOBBIC TITYPMBI M JPYTHUE), BBITIOIHATH CBOIO YaCTh paOOTHl M KOOPIUHUPOBATH
CBOM JIEHCTBUS C APYTHMMH WICHAMH KOMaH/Ibl, OIICHHBATh KAY€CTBO CBOETO BKJIAIa
B OOmUi MPOAYKT TO KpUTEPHUSAM, CGHOPMYIHMPOBAHHBIM  YYaCTHUKAMH
B3aUMOJICCTBUSL.

PerynsiTuBHBIe YHHUBepcaIbHbIE YUeOHbIE JeiicTBUs

CamoopraHu3zanus:

CaMOCTOSITETILHO COCTABIIATHh TUIAH, AJITOPUTM PEIICHHs 3anadu (WIH €r0 4acTh),
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BbIOMpATh CrMoco0 pemeHuss ¢ y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUpPOBaTh W KOPPEKTUPOBATH BApHUAHTHl PEIICHUHA C
y4€TOM HOBOU MH(pOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

e BIIQJETh CIOCOOAMHM CaMOINPOBEPKU, CAMOKOHTPOJIS Mpolecca U pe3yibTaTa
pelIeHHs] MaTeMaTHYeCKON 3a/1auu;

o TMpPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh HpPH pEUICHUU 3a/auH,
BHOCUTh KOPPEKTHUBBI B [EATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENLCTB,
HalJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHUBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH TOCTABICHHOW LEIU H
YCIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHHS WIIM HEIOCTUKEHUS LU, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble  pe3yiabTaThl ~ OCBOGHHMS ~ MpOTpaMMbl  y4eOHOTO  Kypca
K KOHIly 00y4ueHusi B / KJjacce:

Yucjia v BbIYUCICHUSA

BrInonHsATh, coueTast yCTHbIC U MUCbMEHHBIC TPUEMBI, apU(DMETHICCKUE TCHUCTBUS
C palMOHAIbHBIMHU YUCJIAMU.

HaxoauTh 3HaYeHUs] YMCIOBBIX BBIPAKEHUM, MPUMEHSTh pa3HOOOPa3HbIE CIIOCOOBI
U NMPUEMBI BBIYHMCIICHUS 3HaYEHUN TPOOHBIX BBIPAXKEHUH, COJEPKAIUX OOBIKHOBEHHbBIE
U JIECSITUYHBIE APOOH.

[lepexoauTs OT oOxHOM (OpPMBI 3aMHUCH YUCEd K JApyrod (mpeoOpa3oBBIBATH
JECATUYHYIO JApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JIECATUIHYIO TPOOB).

CpaBHUBAThH U YNOPSAOUYUBATH PALIMOHAIBHBIE YHUCIIA.

OKpyraars yucha.

BpInonHATE NPUKUIKY YW OLEHKY pe3yJibTaTa BBIYKWCIECHUH, OLCHKY 3HAYCHUU
YUCJIOBBIX BBIPAXKECHUW. DBBINONHATE AEHUCTBUA CO CTENEHSIMU C HaTypaJIbHBIMU
[TOKA3aTENSIMH.

[IprMeHATh NpU3HAKKA JEJIUMOCTH, Pa3JIOKECHUE HAa MHOXKHUTEIM HATYpaJbHBIX
YUCEJL.

PemmaTh mpakTHKO-OpHUEHTUPOBAHHBIC 33/1a4H, CBSI3aHHBIC C OTHOIIICHHEM BEJIMUMH,
MPOIOPIMOHATBLHOCTBIO  BEJIUYUH, MPOICHTAMH, HHTEPIPETUPOBATh PE3YIbTaThl
pEIICHMS 3a1a4 ¢ y4éTOM OIpaHUYCHHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTpPHUBAEMbIX
00BEKTOB.

AuredOpanyecKkue BbIpasKeHUsI

Hcnonp3oBaTh anreOpanvyecKkyr0 TEPMHUHOJOTHIO W CHUMBOJIMKY, TPUMEHSATH €&
B IIPOLIECCE OCBOEHUS YUEOHOIr0o MaTepuaa.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPOKEHMM TMpU 3aJlaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BoinonusaTe mpeoOpa3oBaHUsl LEIOTO BBIPAXKEHUS B MHOTOYIEH IPUBEICHHEM
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MOJO0HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BpInoyHATE YMHOXKEHUE OJHOYIICHA HA MHOTOYJIEH U MHOIOWIEHA HA MHOI'OWIEH,
NPUMEHSATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

Ocy1ecTBaATh pa3ioKEHHE MHOTOYIEHOB HA MHOKUTENIN C TOMOIIIBIO BBIHECEHUS
3a CKOOKHM OOIIEro MHOXHUTENsS, TPYNIHUPOBKH CJIAraéMbIX, MpPUMEHEHUs (OpMy
COKpAILIEHHOTI'O YMHOXEHHS.

[IpumeHsaTs mpeoOpa3oBaHUsT MHOTOWICHOB [UIsl PEIICHUS Pa3IMYHBIX 3a]a4y
13 MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIIbHOMN ITPAKTUKHU.

Hcnonb3oBaTh  CBOWCTBA  CTENEHEWM C  HATYpalbHBIMU  IIOKAa3aTEJsIMU
JUIsl IpeoOpa30BaHUs BIPAKEHUM.

YpaBHeHUs 1 HEPABEHCTBA

Pemrats nuHelHbIE ypaBHEHHMS C OJJHOM IEPEMEHHOM, TPUMEHSS IpaBUia EPEXoaa
OT UCXOJHOTI'O YpPaBHEHUS K pPaBHOCWIbHOMY eMy. I[IpoBepsTh, SBASETCA JU YHUCIO
KOPHEM YpaBHEHHMUSI.

[IpumensTy rpaduyeckue METOJbl MPH PEHICHUH JIUHEHHBIX YpaBHEHUH M UX
CUCTEM.

[TonOupaTh mpuUMepkI Map YKCEeN, SBISIOUUXCS PEIICHUEM JIMHEWHOTO YPaBHEHHUS
C ABYMS IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW TUJIOCKOCTU TpaUK JUHEHHOTO YpaBHEHUS C JABYMS
NEepPEeMEHHBIMHU, MOJB3YSICh TPa()UKOM, MPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHUSI.

PemaTe cuctemsbl IByX JIMHEMHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMHU, B TOM YHCIIE
rpaduyIeCcKH.

CocTaBiTh U peniaTh JUHEWHOE YPaBHEHHUE WM CUCTEMY JIMHEWHBIX YpPaBHEHUM
[0 YCJIOBUIO 3aJayd, HWHTEPIPETUPOBATh B COOTBETCTBUUM C KOHTEKCTOM 3aJayu
MOJIYYEHHBIN PE3YJIbTAT.

DOyHKUUHA

N3o00paxaTth Ha KOOPAMHATHOM NPSAMOM TOYKH, COOTBETCTBYIOUIWE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, WHTEpBaJIbl, 3alMCHIBATH YHUCIOBBIE MPOMEXKYTKU
Ha anreOpandeckoM s3bIKeE.

OtmedaTh B KOOPIAWHATHOM MJIOCKOCTH TOYKH 10 33JJaHHBIM KOOPJWHATAM, CTPOUTH
rpaduky muHEHHBIX QyHKIUNA. CTpouTh Tpaduk GyHKIMH Y = |x|.

OnuceiBaTh C MOMOIIBIO0 (DYHKIIMI M3BECTHBIC 3aBUCUMOCTH MEKIY BEIIMUYMHAMU:
CKOPOCTb, BpEMsl, PacCTOSIHUE, IeHa, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEM paboTHI.

HaxoauTs 3HaueHne GyHKIIUU 10 3HAYCHHIO €€ apTryMEeHTA.

[lorumaTe rpaduyeckuid cmocod TPEACTaBICHUS W aHamu3a WHOOpMaIH,
M3BJICKATh U WHTEPIPETUPOBATh MHGPOPMAINIO U3 TPadUKOB PEaTbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpeameTHBIe pe3ynbTaThl OCBOCHHMS MPOrpaMMBI Y4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kjacce:
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Yucia 1 BbIYMCJIEHUA

Hcnonp30BaTh HavyalbHbIE MPEACTABICHUS O MHOXECTBE JIEMCTBUTEIIBHBIX YHCEN
JUISL CPaBHEHMS, OKPYTJEHMUS U BBIYUCICHUN, HM300pa)kaTh JIEUCTBUTENbHBIC YHCIIA
TOYKaMHU HA KOOPAUHATHOU IPSAMOU.

[IpumensTy moHsATHE apuU(PMETHUUECKOTO KBAJAPATHOIO KOPHS, HAaXOJUTh
KBaJpaTHbI€ KOPHH, WCHOJb3ys TP HEOOXOAUMOCTH KAaJbKYJSTOP, BBITIOJHITH
npeoOpa3oBaHus BBIPAXKEHUM, COAEpKaIlNX KBaJApaTHbIE KOPHU, UCIOIB3YysS CBOMCTBA
KOpHEM.

Hcnons3oBaTh 3anucu OOJBIINX U MaJIbIX YUCEI ¢ TIOMOIIBIO IECITUYHBIX TpOoOeii
u creneHei unciaa 10,

AJireOpanyecKue BbIpaKeHHUs

[IprMeHsATh MOHATHE CTENIEHHU C IEJIBIM MTOKa3aTeNieM, BBIMOJIHATh TPpeoOpa3zoBaHus
BBIPQYKEHU U, COIEPKAIINX CTENEHU C IEJIbIM MTOKa3aTeeM.

BBINONHATE ~ TOXKIECTBEHHBIE NPEOOPa30BaHUSl  PALMOHAIBHBIX  BBIPAKEHHI
Ha OCHOBE NIPABWJI JEHCTBUN HAJl MHOTOWIEHAMH U ajre0pandeckKuMu ApoosiMu.

PackiianpiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKHUTEIH.

[IpumensaTe mpeoOpa3oBaHUsl BBIPAKEHUN I PELICHUS PA3IUYHBIX 3a7ad
U3 MAaTEMAaTUKH, CMEXHBIX MPEMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemlate nuHeWHBIE, KBaJpaTHbIE YypaBHEHHWS M palHUOHAJIbHBIE YpPAaBHEHWS,
CBOISIIMECS K HUM, CUCTEMBI ABYX YPAaBHEHUH C JBYMs IEPEMEHHBIMHU.

[IpoBOoANTE mpoOCTENIINE UCCIEAOBAHUS YPABHEHUN U CHCTEM YpPaBHEHWil, B TOM
qyciie ¢ NpUMEHeHHeM TrpadUuyecKux MpeAcTaBlIeHU (yCTaHAaBIMBaTh, HMEET JIH
YpaBHEHUE WUJIM CUCTEMA YPABHEHUIN PEUIEHUs, €CIIU UMEET, TO CKOJIBKO, U MPOUEE).

[lepexonuth OT clioBeCHOM (OPMYJIMPOBKHU 3a7a4yM K €€ anredpandeckor MOAeIH
C MOMOIIBIO COCTaBJICHHS] YPaBHEHHS WA CUCTEMbl YpPaBHECHHI, MHTEPIPETUPOBATH
B COOTBETCTBHH C KOHTEKCTOM 3aJ1auy MOJTYyYECHHBIA pe3yJIbTarT.

[IpuMeHSTh CBOMCTBA YUCIOBBIX HEPABEHCTB /JISI CPABHEHHUSI, OLICHKH, pEIIaTh
JUHEHWHBIC HEPABEHCTBA C OJHON MEPEMEHHOM W MX CHCTEMBI, JaBaTh rpadHUecKyIo
WJUTIOCTPALMIO MHOYKECTBA PEILICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lorumaTe W UCHONB30BaTh (PYHKIMOHAIHHBIC TOHITHS H S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE OOO3HAUEHHUS), OINpEACNATh 3HaueHHWE (QYHKIUU 10 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA GYHKITUU 10 €€ rpaduKy.

Ctpoutsb rpaduku dneMeHTapHbIX (YHKINH BUAA:

y="2 y= x2 y= x3,y= X y = |x|, onmucsBaTh CBOICTBA YNCIOBOIl DYHKIHH
X

o e€ rpaduxy.

[IpeameTHBIe pe3ynbTaThl OCBOCHHS MPOrpaMMBI y4eOHOTO Kypca K KOHITY
oOydenus B 9 kjacce:
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Yucsa v BbIYMCJIEHUA

CpaBHHUBATH U YNOPAIOYUBATH PALIMOHAIBHBIC U UPPALIMOHATBHBIC YUCTIA.

Boinonusate apudmeTndyeckue NEUCTBUS C PANMOHAIBHBIMM YHCIAMH, COYETast
YCTHBIE M IIUCBMEHHBIE NPUEMBI, BBINIOJHATH BBIYMCICHUA C UPPALUOHATBHBIMU
YHCJIaMHU.

Haxonute 3HaueHUs CTENEHEW C LENBIMU IMOKA3aTesIMU U KOPHEH, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraath  JI€UCTBUTENBHBIE YHCJA, BBINOJHATH MNPUKUIKY  PeE3yJibTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs 1 HEPABEHCTBA

Pemate yMHENHBIE U KBaJApaTHbIC yPaBHEHHWs, YPAaBHEHHUs, CBOIALIUECSH K HUM,
npocTeie 1poOHO-pallMoOHaIbHbIE YPABHEHHUS.

Pemate cuctemsl 1ByX JIMHEHHBIX YPABHEHUMN C JBYMs IIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBJISCTCS JIUHECUHBIM.

Pemarp TexcToBble 3a/1auM anreOpanyeckuM CIocOOOM € MOMOIIBIO COCTABICHMUS
YPAaBHEHUS WIIM CUCTEMBI IBYX YPABHEHUH C ABYMS [IEPEMEHHBIMU.

[IpoBOaUTE MpOCTEUIINE UCCIEA0BAHUS YPABHEHUN U CUCTEM YpPaBHEHUMH, B TOM
quclie ¢ NpUMEHEHHeM TrpaduyecKux mpeacTaBieHuil (ycTaHaBIMBaTh, MMEET JIU
YPaBHEHME UJIM CUCTEMA YPABHEHUI pPELIEHUs, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

Pemare nuHeliHbIE HEpABEHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300pakaTh peIIeHNe
HEPaBEHCTB Ha YKUCIIOBOU IIPSAMOM, 3alIUCHIBATH PEILIEHUE C IIOMOILBI0 CUMBOJIOB.

Pemrate cUCTEMBI JUHEHWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIHOYAIOLINE
KBaJpaTHOE HEPAaBEHCTBO, M300pa)kaTh pELICHHE CUCTEMbl HEPABEHCTB HA YHCIOBOM
IIPSIMOM, 3aIIMCBHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a]a4.

DOyHKUUHA
PacriozHaBaTh (QyHKIIMM W3y4YeHHBIX BHJOB. [loka3piBaTh CXEMAaTHUYECKH
pacIoyIOKEHHE Ha KOOPAMHATHOM TUIOCKOCTH TpadukoB (YyHKIMN Buma: y = £X,

* —

y=hx+b y=21, y=ax2+bx+c, y= x3, y= VX y=|x| B 3aBucumoctu
X

OT 3HaueHU K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITUH.

Ctpoutrh W u300pakaTh CXeMaTHYeCKH TpaduKH KBaJIPaTUYHBIX (YHKIUH,
OTMMCHIBATh CBOWCTBA KBAJPATHUHBIX (DYHKINI MO WX rpaduKam.

PacrioznaBath KBajpaTHuHyl0 GQYHKOAIO 1O (opMmyse, TPHUBOIUTH MPUMEPHI
KBaIPATUYHBIX (YHKIUN U3 PEaTbHOU KU3HU, QU3UKH, TECOMETPHUH.

YucaoBbie MOCAEA0BATEIBHOCTH U NIPOIrPECCUH

PacrioznaBaTh apuMeTHUECKYIO U T€OMETPUUECKYIO MMPOTPECCUU TIPU PA3HBIX
crnoco0ax 3a/aHusl.

BbINOIHATH BBIYMCIEHUS C UCIIOJIb30BaHHEM (OpMYyJ N-To wieHa apuPmMeTuyecKom
Y T€OMETPUYECKON MPOrPeCCUil, CYMMBbI IEPBBIX N YJIEHOB.

N300paxath WieHbl IOCIEA0BATEILHOCTH TOUKAMU Ha KOOPIMHATHOM MIOCKOCTH.

Pemate 3amaum, cBsi3aHHBIE C YMCJIOBBIMHU IOCIIEIOBATEIBHOCTSIMHU, B TOM UYHCIIE

14



3a/1ayy U3 PeaIbHOM XKU3HHU (C UCTIOJIB30BAHUEM KAJIBKYJIATOPA, HU(PPOBBIX TEXHOIOTH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBaHue KonnuectBo IIporpammHoe coaep:kaHue JyIeKTPOHHBIE (U] POBbLIE)
n/n Pa3aesI0B H TEM 4acoB o0pa3oBaTe/IbHbIE Pecypchl
y4eOHOro nmpeaMera
1 Yucna U BBIYUCIICHHUS. 25 ITonsTHE parroOHAIBHOIO gucia. | https://m.edsoo.ru/7f415b9
ParroHanbHbIe YHCIa ApupmeTHueckue IEHCTBHS C palMOHAIbLHBIMH
YHCIIaAMH. CpaBHenue, yIIOPSI0YHBAHHE
panroHaabHBIX ykcena. CTelneHs ¢ HaTypajabHBIM
HoKaszarejeM. PellleHHe OCHOBHBIX 3aJad Ha
ApoOH, TMPOIEHTHl W3 pPeaabHOH IPAKTUKH.
[Mpu3Hakk  JEJIMMOCTH,  Pa3IOXKEHHS  Ha
MHOXKUTEIM HATypalbHBIX YHCE]. PealbHbIE
3aBUCHMOCTH. [Mpsimast u obpatHast
IPOITOPIIMOHATBHOCTH,
2 AnreOpanveckue 27 BykBeHHbIE BBIPAKCHHSL. [Tepemennsie. | https://m.edsoo.ru/7f415b9
BBIPAXKECHUSI JlomycTUMBIE 3HAYCHHS TEPEMEHHBIX. DOPMYIIBI.

[IpeobpazoBaHnne  OYKBEHHBIX  BBIPAXKEHUH,
packpbeITHEe CKOOOK M TIPUBEICHHE TI0I00HBIX
cimaraeMbix. CBOWMCTBa CTENEHU C HATypaJbHBIM

MOKa3aTeseM. MHOrouneHsI. CnoxeHue,
BBIYMTAHUE, YMHOXKEHUE MHOT'OYJIEHOB.
DopMyJIbI COKpPaIIEHHOTO YMHOKEHUS.

PaznoxxeHrue MHOTO4JICHOB Ha MHOXKHUTEJIH.

16




3 VYpaBHeHUs U
HEpPaBEHCTBA

20

YpaBHeHue, IpaBuia npeoOpa3zoBaHus
yYpaBHEHU, PaBHOCUIIBHOCTD YPaBHEHUM.
JluHelHOEe ypaBHEHHE C OJHOM TNIEPEMEHHOM,
pelleHue JIMHENHBIX ypaBHEHUN. Pelenue 3anau
C IIOMOILBIO YPaBHEHUU. JIMHEWHOE ypaBHEHHUE C
JIByMsl TepeMeHHbIMH U ero rpaduk. Cucrema
JIBYX  JIMHEWHBIX  ypaBHEHUHM C  JIByMA
IIEPEMEHHBIMH.

https://m.edsoo.ru/7f415b9

4 Koopnunate! u rpaguku.

DOyHKIUU

24

Koopnunarta toukun Ha npsMon. YucinoBbie
NpOMEXKYTKU.  PacctosstHue  Mexay  JAByMs
TOYKaAMU KOOPJIMHATHOM MIPSIMOM.
[IpamoyronbHass  cucremMa  KOOpPAMHAT  Ha
wiockoctu. [lpumepsl TpadukoB, 3aJaHHBIX
dbopmymnamu. UteHue rpadUKOB  pearbHBIX
3aBucumoctei. Ilonarue Qynknuu. [paduk
byaknouu.  CpoiictBa  (dyHkiuid. JIluHeitHas
bynkmusa. Iloctpoenune rpaduka JTHHEHHON

bynakmuu. 'paduk yakimm y =|x |.

https://m.edsoo.ru/7f415b9

5 IToBTOpEHUE U
00001IeHne

[loBTOpEHHE OCHOBHBIX IIOHSATHM W METOJOB
Kypca 7 kiacca, 000011eHre 3HaHUH.

https://m.edsoo.ru/7f415b9

OO011ee KOJIMYECTBO YaCcOB I10
porpamMmme

102
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8 KVIACC

Ne HaumenoBaHue KonnuectBo IIporpammHoe coaep:kaHue JyIeKTPOHHBbIE (U] POBbLIE)
n/m pa3/iesioB U TeM 4acoB o0pa3oBaTe/IbHbIE PECYPChI
y4eOHOro nmpeaMera
1 Yucna u BIYHCIICHUS. 15 KBangpatubiii kopenb u3 uucna. [lonstue o0 | https://m.edsoo.ru/7f417af8
KBanpatHbie KOpHH UppaIoHaTbHOM qHCIIe. JlecsaTnuHbIe
IPUOTKEHUS UppaIiOHaIbHBIX qHCeI.
JlencTBUTEIBHBIE YyHUcIa. CpaBHenue
JCHCTBUTEIBHBIX YHCEN. YpaBHCHHE BUAA X 2 =
a. CaoiictBa apupMEeTHUUECKUX KBaJIPaTHBIX
KOpPHEU. [IpeobpazoBanue YHCJIOBBIX
BBIPAKCHH, COIEPIKAIINX KBaIPATHBIC KOPHHU.
2 Yucna U BBIYUCIICHUS. 7 Crenenb ¢ nenbiM mokaszarenem. CrammaptHas | https://m.edsoo.ru/7f417af8
CreneHb ¢ 1enbM 3aImch qrcra. Pasmepsr 00BEKTOB
nokazaTesieM OKpY’Karomero Mupa (0T AJIEMEHTapHBIX YaCTHI]
0 KOCMHUYECKHMX OOBEKTOB), [UIHTEIHHOCTH
IPOIIECCOB B OKpyXKatomemM wupe. CBOHCTBa
CTEIICHH C TICJIBIM IT0Ka3aTeJIeM.
3 AnreOpanveckue 5 KBanpaTHbiit TPEXUIICH. Pasnosxenue | https://m.edsoo.ru/7f417af8
BBIPAKCHHSI. KBaJ[PaTHOTO TPEXUICHA HA MHOXKHUTEITH.
KBanpartsslii TpéxuiieH
4 AnrebGpandeckue 15 Anrebpandeckas apoob. [Jomyctumbie 3HaueHus | https://m.edsoo.ru/7f417af8
BBIPAKCHHSI. NIEPEMEHHBIX, BXOJANIMX B ajlreOpamdecKue
Anrebpanueckasi 1poOb BBIPAKCHMUS. OcHoBHOE CBOMCTBO

anrebpandeckorr apobu. CokparieHue ApooOei.
CrnoxxeHne, BBIYUTAHUE, YMHOXKCHUE U JCIICHHE

anreOpanueckux  apobOeir.  IIpeoOpazoBaHue
BBIpOKEHUN,  COJIEpKAlIUX  alreOpandecKue
JpOOHU.

18




YpaBHeHUs U
HEPABEHCTBA.
KBangpaTHbie ypaBHEHUS

15

KBanparnoe ypaBHenue. HemomHoe kBaapatHoe
ypaBHeHHEe. @PopMysia KOpHEW KBaJAPATHOrO
YpPaBHEHUS. Teopema Buera. Pemenne
YpPaBHEHUW, CBOJAIIMXCS K  KBaJPATHBIM.
[IpocTeimmue IpOOHO-palMOHATbHbBIE
ypaBHeHHus. PelieHne TEKCTOBBIX 3adad ¢
MOMOIUIBIO KBAJIPATHBIX YPABHEHUM.

https://m.edsoo.ru/7f417af8

YpaBHeHUs U
HepaBeHCTBA. CUCTEMBI
ypaBHECHUH

13

JluHeitHOe ypaBHEHHUE C JBYMSI NEPEMEHHBIMU,
ero rpaduk, mpuUMEphl PEIICHUS YpaBHCHUW B
HENbIX  4yKuciax. PellleHWe  CUCTEM  JIBYX
JIMHEWHBIX YPAaBHEHUUN C JABYMS MEPEMEHHBIMHU.
[Ipumepsl  pelieHUss CUCTEM  HEJIUHEHHBIX
ypaBHEHUM c JBYMSI MepPEMEHHBIMH.
I'paduueckass wuHTEepmperanus YpaBHEHUS C
IBYMsl TEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpaBHEHUI C JBYMs IE€pEMEHHbIMH. PeleHue
TEKCTOBBIX  3aJlad C  [OMOUIBI0  CHUCTEM
YpPaBHCHUH.

https://m.edsoo.ru/7f417af8

YpaBHeHus u
HEpPABEHCTRA.
Hepasencta

12

YucioBble HEpaBEHCTBA W WX  CBOMCTBA.
HepaBeHncTBo ¢ ogHOM mepemMeHHOU. JIMHEWHbIE
HEpPAaBEHCTBA C OJHOM MNEPEMEHHOM U UX
pemieHre. CuUCTEMbl JHMHEHHBIX HEPABEHCTB C
OJTHOM MIEPEMEHHOMN u UXx pelIeHuE.
N300pakeHue penieHus: TMHEHHOTO HEPaBEHCTBA
Y UX CHCTEM HAa YHCIIOBOU MPSMOM.

https://m.edsoo.ru/7f417af8

Oynkuun. OCHOBHBIE
MTOHSATHUS

[Tonsitne ¢yakmuu. OO6macTh ONpeACICHUS U
MHOXKeCTBO 3HaueHWH ¢yHKIuA. CrocoOsl
3aganus ynkuuid. I'padux pynkiuu. CoiicTBa
byHKIMH, UX 0TOOpakeHHe Ha rpaduke.

https://m.edsoo.ru/7f417af8
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9 Oynukriuu. YucioBeie 9 Urenne u mocTtpoenue TrpadukoB GyHKIMHA. | https://m.edsoo.ru/7f417af8
byHKIIIN [Ipumepsl rpadukoB (YHKUUNA, OTpaX]aIOLIUX
peanbHbie Tporecchl. DyHKINHU, OMUCHIBAIOIINE
npsMyl0 W OOpaTHYI0  MpPONOPIIMOHATIHHBIE
3aBUCUMOCTH, HX rpaduku. ['padux QyHkuMM
y=x2. ®yukumn y=x°, y=x3, y=\x, y=|x[;
rpaduyeckoe perieHne YpaBHEHUW W CHCTEM
ypaBHECHUU
10 | [loBTOpenue n 6 [ToBTopeHne OCHOBHBIX TOHATHUH W MeronoB | https://m.edsoo.ru/7f417af8
00o01IeHne Kypca 7 kiacca, 000011eHne 3HaHUH.
OO6111ee KOJIMYECTBO YACOB MO 102

nporpamme
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9 KJIACC

Ne
n/n

HaumenoBaHue
pa3esioB M TeM
y4eOHOro nmpeaMera

KoaunuecTBo
JacoB

IIporpammHoe conep:xanue

JyIeKTPOHHBbIE (U] POBbLIE)
o0pa3oBaTe/IbHbIC peCypChl

Yucna v BIYUCIICHUS.
JlencTBUTENBHBIC YKCIa

PanmonanbHble 4ncna, UppalMOHAIBHBIE YUCIIA,
KOHEYHbIE M OECKOHEYHBbIE NEeCATUYHBIE IPOOH.
MHoxecTBO JNEUCTBUTEIILHBIX YUCell;
NEUCTBUTENbHBIE 4YHUCIA KAk OeCKOHEYHbIE
necsTUYHbIe JpoOu. BzauMHO o0JHO3HAYHOE
COOTBETCTBUE MEK Y MHO>KE€CTBOM
JNEUCTBUTEIIBHBIX YMCEI W MHOXKECTBOM TOYEK
KOOPJAMHATHOMN IIPSIMOM. CpaBHeHue
NEHCTBUTEIBHBIX  YMCEN,  apu(pMETHUECKHe
JNEUCTBUS €  JEUCTBUTEIBHBIMU  YHCIIAMH.
[Tpubnux€HHOE 3HAUYE€HHE BEJIUYMHBI, TOUYHOCTH
npubmkenus. Oxpyrinenue uucen. [Ipukuaka u
OLICHKA PEe3yJIbTATOB BBIYUCICHUM.

https://m.edsoo.ru/7f419d08

YpaBHeHus u
HEpPABEHCTBRA.
YpaBHEHUS C OJHOM
MEPEMEHHOU

14

JluneliHOEe ypaBHEHHWE. PemieHne ypaBHEHUH,

CBOJIAIIINXCS K JIMHENHBIM. KBaapatHoe
ypaBHeHuE. PenieHne ypaBHeHUM, CBOISAIIMNXCS K
KBaJPaTHBIM. buksangpartHsie YPaBHEHUS.

[Ipumepsl pemieHUs YpaBHEHHM TpPETbEU U
4eTBEPTOU CTEIICHEN pa3I0XKEeHUueM Ha
MHOXUTENU. Pelienne ApoOHO-palMOHATBHBIX
ypaBHeHUW.  PemieHme  TEKCTOBBIX  3a1ad
anre0pandecKuM METOJIOM.

https://m.edsoo.ru/7f419d08
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YpaBHeHUs U
HepaBeHCTBA. CUCTEMBI
ypaBHEHUH

14

YpaBHeHHE C JBYMsS NEPEMEHHBIMU U €rO
rpaduk. Cuctema ABYX JMHEHHBIX YPaBHEHHI C
JIBYMsI MIEPEMEHHBIMU U €€ pelieHue. Pemienue
CHUCTEM JIByX YPaBHEHHM, OJHO M3 KOTOPBIX
JMHEMHOE, a [Jpyroe — BTOPOM CTEIICHU.
I'paduueckas MHTEpIpeTalus CHUCTEMBI
YpaBHEHUW C JBYMsl NEpPEMEHHBbIMU. PelieHue
TEKCTOBBIX 3324 aJIre0pandeckuM CIiocoOOM.

https://m.edsoo0.ru/7f419d08

YpaBHeHUs U
HEPaBEHCTBA.
Hepasencrsa

16

HucioBple HEpaBEHCTBA M WX  CBOMCTBA.
JIuHeliHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOU U
ux pemieHue. CUCTEMbl JUHEUHBIX HEPABEHCTB C
OJHOU MEpPEMEHHON U uX peuieHue. KBagparHsie
HEpaBeHCTBAa W WuX pemeHue. [paduueckas
WHTEPIIPETALIHAS HEPABCHCTB u CHUCTEM
HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

https://m.edsoo.ru/7f419d08

DOyHKIUU

16

KBanpatnunas ¢pyHkmms, e€ rpaguk u CBOWCTBA.
[Tapabosa, KoOpAMHATHI BEPIIUHBI MapadOJIbI,
OCh CUMMeTpuH Tapabonsl. ['paduku GyHKIMI:
y=kx,y=kx+b y=kix,y=x3,y=x3y=
x, y=|x|.

https://m.edsoo.ru/7f419d08

YucioBbIe
OCJIEAOBATEILHOCTH

15

[Toustne YHCIJIOBOU OCJIEIOBATEIILHOCTH.
3ajaHue IOCJIEIOBAaTEILHOCTH PEKYPPEHTHOM
dbopmynori u  dopmynmoir  n-ro  uieHa.

Apudmernyeckas u reoMeTpudecKas
IIPOrPECCUM. DopmyIIbl n-ro YJeHa
apuPpMETHIECKOM u reOMETPUYECKON

MPOTPECCUN, CYMMBI NEPBBIX N  YJICHOB.
N3o0paxenne uneHoB apudmeTHyecKo
F€OMETPUYECKOM NPOrPECCMAd  TOYKAMH  Ha

https://m.edsoo0.ru/7f419d08
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KOOPIMHATHOM  IUIOCKOCTH.  JIuHeuHbIM U
SKCIOHEHIMAIBHBIN pOCT. CI0KHBIE TPOLICHTHI.

7 IToBTOpEHME,
00001IeHuE,
cucTeMaTHu3alus 3HAaHUM

18

Uucna wu BbIUMCIEHUS (3alUCh, CpaBHEHWE,
JNICUCTBUSL  C  JICUCTBUTEJIBHBIMM  YHUCJIAMHU,
YyucjoBasi MpsiMasi; TMPOIEHTHI, OTHOIICHUS,
MIPOTIOPIINH; OKpYTJIEHUE, pUOIMKEHUE,
OIICHKA; pelieHune TEKCTOBBIX 3a1a4
apu(METHIECKUM CIIOCOOOM).

Anrebpanueckre BbIpakeHUs (IpeoOpa3oBaHUE
anreOpanyeckux  BBIPAKCHHUH,  JIOMYCTHUMBbIC
3HAYEHHUS).

OyHk1MU (MOCTPOEHUE, CBOWMCTBA HW3YYCHHBIX
byHKIMH; rpaduyeckoe pelleHrue ypaBHEHUN U
HX CUCTEM).

https://m.edsoo.ru/7f419d08

OO6111ee KOJIMYECTBO YACOB TIO
nporpaMme

102
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