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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBisieTCST OJHMM M3 OINOPHBIX KYPCOB OCHOBHOTO OOIIETO
00pazoBaHus: OHAa O00ECIeYnBACT U3YyYCHUE JAPYTHX TUCIUILUIMH KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHUTAPHOTO IMKIOB, €€ OCBOCHHUE HEOOXOIMMO JUIS
NPONOJDKEHHST O00pa3oBaHWsl M Ui IOBCEIHEBHOW JKWU3HU. PasButue vy
O0yJaroUIMXCsl HAy4YHBIX MPEICTABICHHH O TPOUCXOXKACHHH W CYIIHOCTH
anreOpanyeckux aOCTpaKIMid, CHoco0e OTPaKEHHsI MaTEeMAaTUYeCKOW HayKOi
SBJICHUI W TPOLIECCOB B TPUPOJE M OOIIECTBE, POJIH MAaTEeMAaTHYECKOTO
MOJICIMPOBAHUSI B HAaydyHOM T[IO3HAHMM W B TMPAKTHKE CIIOCOOCTBYET
(GOpMHUPOBAHHIO HAYYHOT'O MUPOBO33PECHHUS U KAYECTB MBIIUICHUS, HEOOXOIMMBIX
Ui aJanTaluk B COBpPEMEHHOM IHppoBoM oOmiectBe. IM3ydeHune anreOpbl
obecrieunBaeT  pa3BUTHE YMEHHUS  HAOJIONATh, CpPaBHUBATh, HAXOJAUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHUSI, CTIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS, BBIBOABI, (HOPMYIHPOBATH
yTBepkaeHus. OcBoeHue Kypca anreOpbl 00ecreunBaeT Pa3BUTHE JIOTUYECKOTO
MBIIIICHUS] OOYYaIOIIMXCS: OHU KCIONB3YIOT JCAYKTHBHBIE W HWHIYKTUBHBIC
paccyxaeHus, 0000IIeHne U KOHKPETH3alluio, aOCTparupoBaHHWE U aHAJIOTHIO.
OOyuenue anreOpe mpeanosaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSTEIBHON
JESITETBHOCTH  O0yYaIOMIMXCs, MOJTOMY CaMOCTOSITENIbHOE pelIeHUe 3a1ad
00YyYarOLIMMUCS SIBIISICTCS pealiu3alieil IesITeIbHOCTHOTO IPUHIIMTIA 00 yUSHHSI.

B cTpykTrype mnporpammbl yueOHOTO Kypca «Ainredpa» yriyOnéHHOTO
U3y4YCHUS] OCHOBHOE MECTO 3aHMMAIOT COACPIKATEIbHO-METOAMYECKHE IJMHUU:
«Ynucna W BBIYUCICHUS», «ANTeOpanuecKue BBIPAKEHHS», «YpaBHEHUS W
HepaBeHCTBa», «DyHkuum». Kaxkmas W3 3THX CoAepIKaTeIbHO-METOIMYECKUX
JIMHUH pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET M3YYEHHsI Kypca, B3aUMOACUCTBYS C
APYTUMH €ro JIMHUSIMHA. B Xoze u3ydeHHss Kypca OOydaromuMCcsi TPHXOIUTCS
JIOTHYECKHU PACCYXKIATh, HCIIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3H
C 9TUM B IIporpammy y4eOHOro Kypca «Airedpay BKIIOYCHBI HEKOTOPHIE OCHOBEI
JOTHKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pas3JellaXx MaTeMaTHYeCKOTO
o0pa3oBaHMsi W  CIOCOOCTBYIOIIME  OBJAJCHUIO  OOyYarOIIUMHKCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTu4eckoro si3bika. ConepKaTelnbHOW € CTPYKTYpHOU
0COOCHHOCTBIO Y4eOHOTO Kypca «AureOpa» sBISETCS €ro HHTETPUPOBAHHBIHN
Xapaxkrep.

Conepxanne ymHHM «Yucla W BBIYUCICHUS CIY)KHT OCHOBOW JUIS
JambHEUIIEro M3yYeHHs] MAaTEeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCs
JIOTUYECKOTO MBIIIICHUS, (POPMHPOBAHHUIO YMEHHS MOJIb30BAThCS aITOPHUTMAMH, a
TaKXe MPUOOPETEHUIO TPAKTUIESCKIX HABBIKOB, HEOOXOAMMBIX IS TIOBCEIHEBHOM
XU3HU. Pa3BuTHE MOHATHUA O YKCJIE HAa ypPOBHE OCHOBHOIO 00IEro o0pa3oBaHUS
CBSI3aHO C PAlMOHAIBHBIMU M HWPPALMOHAIBHBIMU YHUCIaMH, (OPMUPOBAHHEM



IPEACTABICHUA O JEHCTBUTEILHOM YHCJIE. 3aBEPLICHUE OCBOCHHSI YHUCIOBOU
JIMHUY OTHECEHO K CpeHeMy 001IeMy 00pa3oBaHMIo.

Copeprkanue AByX anreOpandecKux JIMHUA — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIUXCS
MaTEMaTUYECKOro ammnapara, HeoOXOJUMOTro JUisl PelleHUs 3aJad MaTEeMaTUKH,
CMEXHBIX MPEMETOB U OKpY»Karolieil peadbHocTH. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHusi y4eOHBI MaTepuaa TPYNOUPYETCS BOKPYT  palMOHAIBHBIX
BbIpaKeHMU. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMAaTUKH KakK S3bIKa s
MOCTPOEHUSI MaTeMaTHYEeCKUX MoJieNiel, OMNHCaHUsl TMPOLIECCOB M  SIBJIICHUMU
peanbHOro mupa. B 3agaunm oOyueHus anreOpe BXOIAT TakKkKe JajibHeIiee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHUS,, HEOOXOAUMOIO, B YAaCTHOCTH, IS
OCBOGHHMSI Kypca UH(GOPMATUKH, W OBJAJCHHE HaBBIKAMU JEIYKTUBHBIX
paccyxnenuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (HOpM CIOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHMs1, CHOCOOHOCTEM K MaTEMaTUYECKOMY TBOPYECTRY.

Conepxanue (pyHKIIMOHATbHO-TPA(UIECKON JIMHUU HALIEJICHO Ha MOJIy4YCHHE
0o0y4JaromuMuUCs 3HAaHUM 0 (PYHKUMAX KaK BaKHEHIIEH MaTeMaTH4eCKOW MOJENH
JUISL OTIMCAHUS M UCCIIEOBaHMs Pa3HOOOPA3HBIX MPOLECCOB U ABJICHUHN B MPHUPOJE
u obmiectBe. M3yueHue martepuana CHoCOOCTBYET PA3BUTHUIO Yy OOYYarOIIUXCS
YMEHUS UCTIOIb30BATh PA3JIMYHbIE BBIPA3UTENIbHbIE CPEACTBA S3bIKAa MATEMATUKH —
CJIOBECHOTO, CHMBOJHMYECKOT0, rpauueckoro, BHOCUT BKJIad B (OpPMUPOBAHUE
IPEICTABICHUNA O POJIY MAaTEMATUKU B PA3BUTUH LIMBUIN3ALNN U KYJIbTYPBI.

VYriny6néHnbii Kypc anreopsl XapaKTepU3yeTcs U3y4YeHHEM
JOTIOJTHUTEBHOTO TEOPETUYECKOTO armapaTta U CBS3aHHBIX C HHM METOJIOB
pemieHust 3anad. AunreOpa ABISIETCS  SI3BIKOM  JIJIE  ONUCAHUA OOBEKTOB M
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MAaTE€MAaTU4ECKOro Mojaenuposanusd. Ilpum
3TOM CaMU OOBEKTHl MAaTEMaTHYECKHX YMO3AKIIOUCHHH M TPUHATHIE B airedpe
npaBuia UX KOHCTPYUPOBAHHUS CHOCOOCTBYIOT (OPMHUPOBAHHIO  YMEHUU
000CHOBBIBATh U JOKA3bIBATH CYKICHHUS, Pa3BUBAIOT MATEMATUUYECKYIO HHTYUIIUIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHW3M JIOTUYECKHX MOCTPOCHHUM M y4yaT HX
npuMeHeHuto. Tem campiM airedpa 3aHMMaeT OJHO M3 BEAYIIMX MECT B
(GbopMUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YYaIOIINXCS.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3y4daercs Yy4eOHBIH Kypc
«Anredpa», KOTOpBIM BKIIOUAET CJEAYIOIIME OCHOBHBIE pa3/elibl COJEp KAHMS:
«Yucna W BBIUUCICHUA», «AJredpanyeckue BbIpAXEHUS», «YpaBHEHUS U
HEPaBEHCTBA», «DyHKLINM.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 408 dacos: B 7 Kiiacce
— 136 yacoB (4 vaca B Henenw), B 8 kinacce — 136 yacoB (4 yaca B HeJenw0), B 9
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
7 KJIACC

Yuciaa v BBIYUCICHUSA

Pauuonansubeie uyncna. CpaBHEHUE, YNOPSAAOUYMBAHUE U apuPMETHUYECKUE
JNEWCTBUS C pallMOHAJIbHBIMU YyucaaMy. YucnoBas npsiMasi, MOJLyJIb YHCIIA.

CreneHp C HaTypajJbHBIM IIOKa3aTejleM M €€ CBOMCTBA. 3amuCh 4YHUClIa B
JECITUYHOW MO3ULIMOHHOW CUCTEME CUUCIIEHUS.

Pemenne TeKCTOBBIX 3a7a4 apupMeTHUECKUM criocoooM. Pemenne 3anay u3
peaabHOM MPaKTUKU HA YacTH, HA APOOU, HA MPOLEHTHI, TPUMEHEHUE OTHOIICHUM
U MpOMNOpLUUH MpU peUIeHUW 3a/]ad, pelleHWe 3aJad Ha JBWXKEeHHe, paldoTy,
MOKYNKH, HAJIOTH.

JemuMmocTs nenbix uncelr. CBoCTBA IETMMOCTH.

[IpocTeie u cocraBHble uucna. YErHple WM HewyéTHble uncia. [lpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku A€IMMOCTH CYMMBI M
IIPOU3BEACHUS LIEJIbIX YHCEII [IPU PEUIEHUU 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HauGonpmmii 00muii Aenutens U1 HaMMEHbIIee 00IIee KpaTHOE ABYX YHCEIL.
B3anmHo npocteie yncna. Anroputm EBkiunaa.

Jlenenue ¢ octaTkoM. AprupMETHYECKUE ONIEPALIMH HAJl OCTATKAMH.

AnredOpanveckue BbIPAKeHUS

BrelpakeHHe ¢ NEPEMEHHBIMHA. 3HAYEHUE BBIPAKECHUS C IEPEMEHHBIMMU.
[IpencraBiaeHne 3aBUCMIMOCTH MEXy BETUYMHAMHU B BHJI€ (POPMYIIBI.

ToxnaectBo. ToxxaecTBeHHbIE TPEOOPa30BaHUs aNreOpanuecKuX BBIPAKEHUI.
Jloka3aTenbCTBO TOXKIAECTB.

OpnHowiensl. OHOWIEH CTaHAAPTHOTO BUa. CTENEHb OJHOYICHA.

MHorounensl. MHorowieH crangaptHoro Buja. CTeneHb MHOTOYIEHA.
CrnoxxeHne, BBIYMTaHUE, YMHOKEHHUE W JIeJIeHUe MHOrowieHOB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHNs B MHOTO4JIeH. KOpHM MHOrO4IeHa.

@opMyJbl COKPAIIEHHOTO YMHOKEHHS: KBaAPAT CYMMbI M KBaJpaT Pa3HOCTH
JBYX BBbIpAXEHUH, KyO0 CyMMBblI U KyO pa3sHOCTH JBYX BBIpaXEHUH, pPa3HOCTb
KBaJpaToOB JIBYX BBIPQKCHUM, MNPOU3BEICHUE PA3HOCTH M CYMMBI JABYX
BBIPXEHHI, CyMMa U pa3HOCTh KyOOB JIBYX BBIPa)KEHUH.

PaznoxeHnne MHOro4JieHa Ha MHOXKHUTENM. BboiHeceHre 00111ero MHOXKUTEIS 3a
CKOOKU. MeTos rpylnupoBKHY.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue ¢ oiHOM nepeMeHHol. Kopenb ypaBHeHus1. CBOMCTBA ypaBHEHUI
C OOHOM IIEpEMEHHOM. PaBHOCWIBHOCTH ypaBHEHMU. YPaBHEHME  Kak
MaTeMaTU4YECKasi MOJAENb PEAIbHOW CUTYALINH.



JIuHeliHOE ypaBHEHME C OJHOM IIEpeMEHHOM. UMCIO KOpHEW JIMHEMHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a1ad C IOMOINBIO JIMHEMHBIX YPaBHEHUM.
JInHelHO€e ypaBHEHHE, CONEPIKAILEE 3HAK MOJTYJIS.

VYpaBHeHue ¢ AByMs NepeMeHHBbIMU. ['paduk TMHENHOrO ypaBHEHUSI C ABYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS IE€PEMEHHBIMU.
['padmyeckuii MeToA pelIeHHs CUCTEMbl JIMHEWHBIX YpaBHEHUU C JABYMs
nepeMeHHbIMU. PellleHne cucteM JMHENMHBIX YPaBHEHHH € ABYMs MEPEMEHHBIMU
METOIOM IIOJCTAaHOBKM M METOAOM cioxeHus. Cucrema JByX JIMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYALUH.

DyHKUUHA

Koopaunara Touku Ha npssMou. UucnoBele TpoMeXyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAMHATHOM IIPSMOM.

ITpsimoyronbHast cucrema KOOpAMHAT. AOcuucca M OpJAuHATa TOYKU Ha
KOOpPAMHATHOM I10ocKoCTH. IIpumMepsl rpadgukos, 3agaHHbIx (Gopmynamu. Urtenue
rpauKoOB peaNbHbIX 3aBUCUMOCTEIA.

OyHKIHMOHANBHBIE 3aBUCUMOCTA Mexay BenuuuHamu. [loHsTHe (QyHKUIMU.
Oynkuusa Kak MaTemMaTHueckas MOJENb peanpHoro mporecca. Obnacth
ompenesieHuss U oOjacTh 3HadueHW GyHkuu. CrocoObl 3amaHust (QYHKIUU.
I'papuk pynkuuu. IloHATHA MakcuMyMa U1 MUHMMYMa, BO3pAacTaHUs U yObIBaHUS
Ha [IPUMEPAX PeabHbIX 3aBUCUMOCTEN.

Jluneitnas Qynkuusa, e€ cpoiictBa. ['padux nuueitnoit Qynkuuu. I'paduk
byukiuu y = |x|. Kycouno-3amannbie (QyHKITUU.

8 KUIACC

Yuciia 1 BbIYHCICHUSA

KBanpatusie kopHH. ApudmeTnyeckuil KBaApaTHBIA KOPEHb U €ro CBOICTBA.
[lonATHE WMppanMOHAIBHOrO Ywucia. JIEMCTBHS C HMPPALMOHAIBHBIMU YHCIIAMH.
CBolicTBa 1€MCTBUI C UPPALIMOHATIBHBIMU YHciiaMd. CpaBHEHUE UPPALIMOHATIBHBIX
YHCEJL.

IIpencraBnennss O paclIMPEHUsAX YHUCIOBBIX MHOXECTB. MHOXeCTBa
HATypajbHbIX, LEJbIX, PALHOHAJBHBIX, JEUCTBUTENbHBIX uYucen. CpaBHEHHE
yuces. YucimoBble IPOMEKYTKHU.

Henicteua ¢ ocrarkamu. Ocrtatku creneHed. [IpuMeHeHHMe OCTaTKOB K
PELICHUIO YPABHEHUH B LIEJIBIX YHACIAX U TEKCTOBBIX 3a/1a4.

Pa3mepbl OOBEKTOB OKpY’KAIOLIErO0 MHUPA, UIUTEIBHOCTh IPOLECCOB B
oKkpyxarouieM mupe. CTaHIapTHBIN BU YUCIIA.

AJireOpanyeckue BbIpaKeHUs

Anrebpanueckas IpoOb. JlomycTUMbIE 3HAYEHUs] NMEPEMEHHBIX B JPOOHO-
palMOHAIbHBIX BbIpaKeHUAX. (OCHOBHOE CBOWCTBO anreOpanyeckoil JIpoow.



Cnoxxenne, BBIYMTAHWE, YMHOXXEHHE U JEJICHHE anre0panmdeckux IpoOeH.
Brinenenue nenoit wactu anredbpandeckoi Apoom.

PanmonansHeie BBIPAKCHUS. ToxecTBeHHbIE npeoOpa3oBaHus
PALMOHAJIBHBIX BBIPAXKEHU.

JonycTumble 3HAaY€HHsS] TEPEMEHHBIX B  BBIPAXKEHUSX, COAEPKALINX
apudmMeTnyecKkue  KBajApaTHble KOpHH. TOXJEeCTBEHHblE MpeoOpa3oBaHUs
BBIPXEHUM, coepKaluX apupMeTHIeCKre KBaJApaTHbIe KOPHU.

Crenenb ¢ 1eJBIM TOKa3aTelleM U €€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTEIICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpaTtHoe ypaBHeHne. @opMmyrna KOPHEW KBaApPATHOTO YpPABHEHWS.
KoymmuecTBO NeMCTBUTENBHBIX KOPHEW KBAaJpPAaTHOTO ypaBHEHMs. Teopema Buera.
VYpaBHEHUsA, CBOAMMBIE K JIMHEHMHBIM YPAaBHEHUSM WJIH K KBaJpPATHBIM
ypaBHeHUsM. KBasipaTHOE ypaBHEHHE ¢ mapaMeTpoM. PellieHne TEKCTOBBIX 3a7a4 C
IIOMOUIBIO KBAIPATHBIX YPABHEHUM.

JpoOHO-paninoHanbHble  ypaBHEHUs. PemieHue  1poOHO-paIioHaIbHbBIX
ypaBHeHUU. PeleHne TEKCTOBBIX 3a/lad € TOMOIMIbIO JIPOOHO-pAIlOHATbHBIX
ypaBHeHUH. ['padmueckast UHTepIIpeTalisl YypaBHEHHM ¢ IByMs IEPEMEHHBIMU.

Yucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepemenHoi. Ctporue u HecTporue HepaBeHCTBA. Cl0KeHHe
U YMHOXXECHHE YMCIIOBBIX HEpaBeHCTB. OLEHWBAaHHE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[ToHsATHE O pEUICHMM HEPABEHCTBA C OJHOW IEPEMEHHOW. MHOXKECTBO
pelIeHN HepaBEeHCTBAa. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHeliHOEe HEpPAaBEHCTBO C OJHOM NEPEMEHHOM M MHOXKECTBA €r0 PELICHUMU.
PereHre nuHENRHBIX HEPABEHCTB C OAHOM nepeMeHHON. CHCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PellleHue TEKCTOBBIX 3aj1ad C
IIOMOILBIO JINHENHBIX HEPABEHCTB C OJHOM [IEPEMEHHOM.

DOyHKIUA

OObnacTh onpesesieHusl U MHOXECTBO 3HaUeHUN QpyHkunu. CrnocoObl 3a1aHus
¢bynkuit. 'padux ¢pynkmuu. Urenne cBoiicTB GpyHkIuu no e€ rpaduky. [Ipumepst
rpad@ukoB GYHKIHMA, OTPAKAIOIIUX PeAIbHbIE TIPOLIECCHI.

Jluneinas Qyukius. @OyHKIUU, OMNHUCHIBAIOUIME MPSAMYI0 U OOpaTHYIO
IPONOPIUOHANIEHBIE 3aBUCUMOCTH, HX TPaduKU.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = |x| u nx cBoiicrsa.
KycouHo-3a1anHbie GyHKIUU.

9 KJIACC

Yucjaa v BLIYUCJICHUSA



Kopenp n-i1 creneHn u ero cBoictBa. CrTeneHb ¢ palnUOHAIBHBIM
IIOKa3aTesieM U €€ CBOMCTBA.

AJiredpanyeckue BbIpaKeHUs

ToxxnecTBeHHbIE TPeoOpa30BaHUsl BBIPAKEHUM, COIEP)KAIUX KOPEHb n-i
creneHu. ToXeCTBEHHbIE TPeoOpa30BaHus BhIPAXKEHUH, COJIEpPKAIIUX CTENEHb C
palMOHAJIBHBIM [TOKA3aTEIIEM.

KBagpatneii tpé€xuneH. KopHum kBagpatHoro tpéxunena. Pasnoxxenue
KBaJpaTHOTO TPEXUJICHA HA JINHEWUHbIE MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

bukBaapatHsie ypaBHeHUs. [IpuMepbl MPUMEHEHUIT METOJOB PaBHOCUIIbHBIX
npeoOpa3oBaHuii, 3aMEHBbl MEPEMEHHOM, TrpadUvyecKoro MeTojAa MpH peIIeHUU
ypaBHEeHU 3-ii U 4-11 CTENEeHEe.

Pemenue qpoOHO-paliMOHANIbHBIX YPaBHEHUH.

Pemienune cucreM ypaBHEHUH C IByMsI IEPEMEHHBIMU. PeieHne npocTenimmx
CHUCTEM HEJNHMHEWHBIX YpaBHEHHH C OBYyMs NepeMeHHbIMU. ['paduyeckuii meron
pELICHHs] CUCTEMbl HEJIMHEHHBIX YpaBHEHHWH C JByMs InepeMeHHbIMU. Cucrema
JBYX HEJIMHEMHBIX YPAaBHEHUU C JBYMs IEPEMEHHBIMM KAK MOJEIb PEATbHOU
CUTYyallUH.

HucnoBsle HepaBeHCTBA. PenieHue JIMHEWHBIX HEpaBEHCTB. JloKa3aTesnbCTBO
HEPABEHCTB.

KBagpaTHele HepaBeHCTBA C OJHOM IepeMEHHOM. PemieHue KBaapaTHBIX
HEPaBEHCTB rpa)MyeckuM METOJIOM W METOJOM HHTEepBasioB. MeToJ MHTEPBAIOB
JUISl pallMOHAJIbHBIX HEpaBeHCTB. [Ipocreiinine HepaBEeHCTBA C TapaMETPOM.

Pemienne TEKCTOBBIX 33/1a4 € TOMOUIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ nBymMsa nepemeHHbIMU. PelieHune HepaBeHCTBA C JIBYMs
nepeMeHHbIMU. CHUCTeMBl HEpPaBEHCTB C ABYMsI IepeMeHHbIMH. [paduueckuii
METOJ| PEIICHUSI CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMMU.

DyHKUUHA

Oynkuma.  CpoiictBa  QyHKUuA:  Hynd  QYHKIUH,  HPOMEXKYTKU
3HAKOIOCTOSIHCTBA (DYHKIIUHU, MPOMEXKYTKHA BO3pACTaHUs M YObIBaHUA (PYHKIIMH,
4ETHBIE U HEUETHBIE (PYHKIMH, HanOOJbIIIee U HAaUMEHbIlIee 3HAYCHHSI (PYHKIIHU.

KBagpatuunas ¢ynkuus u e€ cBoicTBa. Mcmonb3oBaHue CBOWCTB
KBaJipaTuyHOM  GyHKUMM [ pemieHuss  3anad.  Iloctpoenue  rpaduka
kBagpatTnuHo ¢yHkiuu. Ilonmokenue rpaduka KBaapaTHUHON (GYHKIUU B
3aBUCHMOCTH OT e& ko3(hduuuentos. I'paduku GyHKUmMil y =ax2, y = a(x —m)° u y
= a(x —m)’ +n. Tloctpoerne rpaduKoB (ByHKIHIT ¢ TOMOIIBIO IPE0OPa30BAHHIL.

HpoOHo-nunelinas ¢dynkuus. MccnenoBanue GyHKIMM.

®OyHKIKA y = X" ¢ HATYPaJIbHBIM [TOKa3aresneM 7 u e€ rpaduk.

YucsioBble MOCAEA0BATEILHOCTH H IPOTPEeCCHH



[Tonsitue wmcnoBol mocienoBaTenbHOCTH. KOHeuHblE W OECKOHEYHBIE
nocyienoBaTeabHOCTH.  OrpaHMuYeHHas  MOCJEA0BATEIbHOCTh.  MOHOTOHHO
Bo3pacratomas  (yObIBarommasi)  moclieoBaTebHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: ONMUCATEIbHBIN, TAOJIUYHBIM, ¢ MOMOIIBIO (POPMYIIBI 7-TO
4JIeHa, PEeKyPPEHTHBIN.

Apudpmernueckass u TeomeTpuyeckas mporpeccur. (CBOWCTBa UJICHOB
apudmMeTnyeckoil u reoMmeTrpuueckor mnporpeccuid. Dopmynbl n-ro  WieHa
apuMEeTHIYECKON M TeoMeTpudecKor mporpeccuid. @opMysbl CyMMBI MEPBBIX 7
YJICHOB apu(PMETHUECKON M TeOMETPUUYECKOM Mporpeccuil. 3aiaun Ha MPOLEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBienrne O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHUU
OecKOHEYHO yObIBAIOIIEeH reOMETPUIECKON IPOrPECCUH.

Meroa MaTemMaTU4eCcKOM UHAYKIMHU. [Ipocrenime mpumepsl.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI'PAMMBLI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBLIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yJabTaTbl OCBOCHHMS MPOrpaMMbl IO  MaTeMaTHKE
XapaKTEepU3yrTCA B HaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

MIPOSIBJIEHUEM HMHTEpECA K MPOILIOMY M HACTOSIEMY POCCHICKON MaTeMaTUKH,
LHEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUKCKOMN
MaTEeMaTUYECKOW WIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTHKEHUN B JPYTMX HayKax U
NPUKJIAJAHBIX cepax;

2) rpa;KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

TOTOBHOCTHIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA W pEealn3allU ero
npas, IPEACTABICHUEM O MAaTEMaTUUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3THUUHBIX
CTPYKTYp, SIBICHUH, MNPOUEAYp TpakJaHCKOro oOlecTBa (Hampumep, BbIOOpHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXJEHUIO OSTUYECKHX MpoOJeM, CBSI3aHHBIX C
MPAaKTUYECKUM [PUMEHEHHEM JIOCTMKEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPY10BOT0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha AaKTHUBHOE y4YaCcTUE€ B PELUIEHWH NPAKTUYECKUX 3ajad
MaTe€MaTUYECKOM HANpPaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTeMaTHYECKOIro
oOpa3oBaHMs Ha MPOTSHKEHUH BCEH >KU3HU IS YCHEIIHOW Npo¢ecCHOHAIbHON
NESATEIbHOCTH M Pa3BUTUEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOECHUEM HHAMBUAYAIBLHON TPAEKTOPUU OOpa30BaHWs W >KMU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTHYeCKOr0 BOCIIUTAHUS:

CHOCOOHOCTBIO K  SMOIMOHAIBHOMY M 3CTETHMYECKOMY  BOCHPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/Jay, PEIICHUH, PaCCYXJEHUW, YMEHUIO BHJETbH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTEH HAYYHOI'O MO3HAHUA:

OpUEHTallUe B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
npencTaBieHuii 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YENOBEKa, MPUPOABI U
oOllecTBa, MOHMMAHMEM MAaTEMaTUYECKOM HAayKH Kak cdepbl YernoBeuecKou
NEATEIbHOCTH, 3TanoB €€ pPa3BUTUS M 3HAYMMOCTH Ul PAa3BUTHUS LIMBUJIM3ALUU,
OBJIAJICHUEM SA3BIKOM MaTE€MaTUKA U MAaTEMaTUYECKOM KyJIbTYpOH Kak CpEeACTBOM
MO3HAaHUS MHMpPA, OBJIAJICHUEM HaBbIKaMH MCCIIEIOBATEIbCKOM AESITENBHOCTH;



6) ¢uznyeckoro BocnUTAHHMS, (OPMHPOBAHHMS KYJIbTYPbl 310POBbH H
IMOLMOHAJIBLHOIO 0JIATONOJyYHs:

FOTOBHOCTBIO MPHUMEHITh MATEMATHYECKUE 3HAHWS B MHTEpEcax CBOErO
3I0pOBbsl,  BEACHMUS  3J0pOBOro  obOpaza  Ku3HM  (3I0pOBOE  TMHUTaHHUE,
cCOQIaHCUPOBAHHBIM  pPEXUM 3aHATHUM W OTIbIXa, pEryJsipHas Quanyeckas
aKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa pedieKcHu, MPU3HAHUEM CBOETO IMpaBa
Ha OMMOKY ¥ TAKOTO e TpaBa APYroro 4YeJI0BeKa,;

7) 3KOJIOTHYECKOT0 BOCIIMTAHUSA:

OpHUEHTalMEl HAa IPUMECHEHUE MATEMAaTUYECKUX 3HAHWM ISl PELICHUs 3a]a4 B
00JIaCTU COXPAHHOCTH OKPY’KaIOIel Cpeibl, INIAHUPOBAHUS MMOCTYNKOB U OLEHKH UX
BO3MOXKHBIX TOCJEACTBUNA [JIsi OKpY)KAroUEel cpeabl, OCO3HAHUEM TJI00ATBLHOTO
XapakTepa SKOJOTUUECKHUX TPOOJIEM U MMyTel UX PEIICHUS;

8) amanranuM K M3MEHAKIIUMCH YCJIOBHAM COLUMAJIBLHOM M NPHPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBHUSX HEONPEAECIEHHOCTH, MNOBBIIIEHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pPE3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM YHCIIE
YMEHUE YUUTHCS y APYTHUX JIIOJICH, MPUOOpPETaTh B COBMECTHOU JCATEIHBHOCTA HOBBIE
3HAHUS, HABBIKA U KOMIIETEHLIMH U3 ONbITA IPYTUX;

HEOOXOIUMOCThIO B (OPMHUPOBAHUU HOBBIX 3HAHUU, (QOPMYIHPOBATH HJIEH,
NOHSTHS, TUNOTE3bl 00 OOBEKTAaX U SIBJIECHUSX, B TOM YMCIIE€ paHee HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHWNM W KOMIIETEHTHOCTEH, TJIaHUPOBATH
CBOE Pa3BUTUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCHIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPeOYIOUMH KOHTPMEP, KOPPEKTUPOBATh NPUHUMAEMbIe
permeHuss W JeHCTBUSA, (OPMYIHpPOBATh W OIEHWBATh PUCKA U TOCIEACTBUS,
(hOopMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

B pesynpTaTe OCBOCHHSI MPOTpaMMBI 10 MAaTeMaTHKE Ha YPOBHE OCHOBHOTO
obmrero o6pa3zoBaHus y oOydaromierocsi OyayT chOpMUpPOBaHBI MeTamnpeaMeTHbIe
pe3yabTaThbl, XapaKTePU3YyIOIIHECs OBJIAJICHUEM YHUBEPCATbHBIMH
MMO3HABATEIIbHBIMU NEHCTBUSMH, YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH
JICUCTBUSAMH U YHUBEPCATLHBIMH PETYJISTUBHBIMU JEHCTBUSIMH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA
ba3oBble JJornueckue JaeicTBUA:
BBISBISATh M XapaKTEPU30BaTh CYIIECTBCHHBIE NPU3HAKK MATEMAaTHUYECKHUX
00BEKTOB, MTOHATHUM, OTHOIIIEHUN MEXIy MOHSATUIMHU, (POPMYJIHPOBATH ONPEICTICHUS



MOHSTHUH, YCTaHABIMUBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIMU, OCHOBAHUS IS
0000IIEHNS ¥ CPaBHEHUS, KPUTEPUH MPOBOJUMOTO aHAJIH3a;

BOCIPUHUMATh,  (GOPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKIACHHS:
YTBEPAUTEIbHBIE U OTPUIIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B
¢dakTax, NaHHbIX, HAOJMIOJIEHUAX U YTBEPKIACHUSAX, NpeIaratb KpPUTEPUH IS
BBIIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYUHM;

7eNnaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACIyKTUBHBIX H
MHAYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUU;

pa30upaTh J0Ka3aTelIbCTBA MAaTEMAaTHYECKUX YTBEPKACHHUM (MpsMble U OT
MPOTUBHOTO), TMPOBOJUTH CaMOCTOSITENIBHO JIOKA3aTeNbCTBA MaTEMaTUYECKUX
(GakToOB, BBICTpaMBAaTh APryMEHTALMIO, TPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI,
OPUMEHSTh METOJ] MaTeMaTHYeCKOW WHIYKIUH, OOOCHOBBIBAaTH COOCTBEHHBIE
paccyKJIeHus;

BBIOMpaTh CMoco0 penieHus ydyeOHOW 3amayu  (CpaBHHMBATh HECKOJBKO
BapUAaHTOB PEIICHUS, BHIOUPATh HanboJee MOAXOIAUINN C yYETOM CaMOCTOSITETEHO
BbIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEIOBATEIbCKUA WHCTPYMEHT [IO3HAHMUS,
dbopMyaupoBaTh  BOIPOCHI, bukcupyronme IPOTUBOPEYHE, npoOiemy,
CaMOCTOSITENIbHO YCTAHABIMBATh HCKOMOE M JaHHOE, (OPMUPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

OPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIaHYy SKCIEPUMEHT,
UCCJIEIOBAHUE II0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOro OObeKTa,
3aBUCUMOCTEHN 0OBEKTOB MEKIY COOOM;

CaMOCTOSATENLHO (OPMYIHPOBAaTH OOOOIICHWS ¥ BBIBOJALI IO pe3yJbTaTaM
NpOBEAEHHOTO  HAOJIOACHMS,  MCCIEAOBAaHUS,  OKCIIEPUMEHTa,  OIICHUBATh
JIOCTOBEPHOCTh MOJYUYEHHBIX PE3yIbTaTOB, BHIBOJOB U 0000IIEHNUI;

IPOrHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE TIpollecca, a TaKXKE BBIJIBUTaTh
MPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBJISITh ~ HEJIOCTATOYHOCTh U M30BITOYHOCTH  WH(MOpMAIMM, JIaHHBIX,
HEOOXOUMBIX JIJIsl PEIICHHMS 3a1aUH;

BbIOMpATh, AaHAIM3UPOBAaTh, CHUCTEMATU3UPOBaTh U  HHTEPIPETUPOBATH
uH(GOPMAIIMIO Pa3INYHBIX BUIOB U (JOPM IpEICTaBICHMS,

BbIOMpaTh (PopMy mpeacTaBieHus HHPOPMALIUU U WLTIOCTPUPOBATH pPEIIaeMble
3a/layu CXeMaMu, luarpaMmmMamMu, HTHOU rpaukoi U uX KOMOUHALIUSIMU;

OLICHUBATh HAAEKHOCTh MH(OpPMAMU MO KPUTEPUAM, MPEUIOKEHHBIM WU
c(hOpMyIMPOBAHHBIM CAMOCTOSITENILHO.



KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiicTBUSA

BOCTIpUHUMATh U (OPMYIMPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSIMU H
eJISIMHA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
NUCHPMEHHBIX  TEKCTax, JaBaTh TIOSCHEHHS 10 XOIy peHIeHHs 3aJlaud,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3YIbTaT;

B XO0/€ OOCYXIEHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJIeMbl, peraeMoi 3a/1auu, BEICKa3bIBaTh UCH, HAIlCJICHHBIC HA TIOUCK PEIICHMS,
COTOCTABJIATh CBOM CYXACHHS C CYXICHUSMU JPYTUX YYaCTHHKOB JWajora,
OoOHapyXHBaThb pa3IUYUE U CXOACTBO TMO3UIUH, B KOPPEKTHOH (dopme
(dbopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;

MPEACTABISTh PE3YIbTaThl PEIICHUS 3a/Ja4yd, SKCIEPUMEHTa, WCCIICIOBAHMS,
NPOEKTa, CaMOCTOSITENFHO BBHIOMpPATh (OpPMAT BBICTYIUICHHS C YYETOM 3amad
NpEe3eHTAINN U 0COOCHHOCTEH ayIuTOPHUH;

MOHUMATh M HCIOJH30BAaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUAYaTbHOU
paboThl TIpU pEIICHHH Y4YeOHBIX MATeMAaTHYECKUX 3a7a4, NPUHUMATHh IIeib
COBMECTHOHN JIeATEIbHOCTH, IUIAHHUPOBATh OPraHU3alMI0 COBMECTHOH paboTHI,
pacmpenenatb BUABI paboT, IOTOBapHBAThCS, OOCYXKIaTh MPOIECC U pe3yibTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (GopMax paboThl (0OCYKIeHHUs, OOMEH MHEHHH,
«MO3TOBBIE TITYPMbD» U MHBIC); BBITIOJHITH CBOIO YaCTh PA0OTHI M KOOPAMHUPOBATH
CBOM JEHCTBHS C APYTMMHU WICHAMH KOMAaH[IbI, OIICHWBATh KayeCTBO pe3yJbTaTa U
Ka4yeCTBO CBOETO BKJIaJa B OOIIWI pe3yNbTaT MO KPUTEPHUSIM, cHOpMyIHpOBAHHBIM
YYaCTHHUKAMU B3aUMOJICHCTBUS.

PeryasiTUBHbIEe YHHBepcaJibHbIe YUeOHbIe 1eiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJEMBbI JJISl PEHICeHUS B JKM3HEHHBIX U Y4YEOHBIX CUTYalMSX,
OpPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAaX MPUHATHS pelIeHui (MHIMBHUIyalIbHOE,
IPYIIIIOBOE);

CaMOCTOSITEJIBHO COCTABIIATh IJIaH, aJITOPUTM PEIEeHHs 3a1a4K (MK €ro 4acTh),
BBIOMpATh CIOCOO pelIeHHs C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM
HOBOW MH(pOpMaIUH.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIH HHTEJJIEKT:

BJIaJETh CIIOCOOAaMHM CaMOINPOBEPKH, CAMOKOHTPOJS Mpoliecca W pe3yibTara

pelIeHns] MaTeMaTHYeCKOM 3a7]a4ui, CAMOMOTHBAIIMH U PEQIICKCHH;



OpPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPHU PEUIEHUU 3aJa4H,
BHOCHUTb KOPPEKTUBHI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HANCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLIEHMBATh COOTBETCTBHE peE3yJibTaTa ACATEIPHOCTH MOCTABJICHHOM LEIU U
YCIIOBUSAM, OOBSCHATH MPUUYUHBI JOCTHXKEHHUS WJIM HEIOCTHKEHHS eI, HAXOAUTh
OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXKaTh SMOLMU NIPU U3YYCHUH MAaTEMaTHYECKUX 00OBEKTOB U (DaKTOB, JaBaTh
SMOIMOHAJIBHYIO OLEHKY PEIICHHUS 3aJauH.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 7 Kjaacce oOydyaroUIUiics MOTYYUT CIEAYIOIINUE MPEAMETHBIC
PEe3yJIbTaTHhI:

Yucyia 1 BIYUCICHUSA

PannonanbpHbIe yncia.

[lepexonuThs OT OgHOM (OPMBI 3amUCH 4YUCeNd K Apyroi (mpeoOpazoBbIBATH
JECATUUHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCSATUYHYIO, B YACTHOCTH
B OECKOHEUYHYIO JICCATUIHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOXECTBA HAaTypaJbHBIX YHCEJ, MHOXECTBA ILIEJIBIX
4HuCeJl, MHOXKECTBA pAalMOHAIBHBIX 4YHUCEN IPHU PpEIIECHUU 3a4ad, IPOBEACHUU
pacCyKJI€HUU U T0Ka3aTEIbCTB.

[Tonnmath 1 OOBSACHATH CMBICH MO3UIIMOHHOMN 3aMMCU HATYPAJIBLHOTO YHUCIIA.

CpaBHMBATh U YIIOPSAOYUBATH PALMOHAJIBHBIC YHCIIA.

BbinonHATe, codeTas YCTHblE M NHCbMEHHBIE TPUEMBI, apU(PMETUUECKUE
NEUCTBUSA C PALMOHAJIBHBIMU YMCIIAMM, MCIOJb30BATh CBOMCTBA YUCE] U IIpaBUiA
NEVUCTBUM, NPUEMBI PALIMOHAJIBHBIX BBIYUCICHUN.

BpINOMHATE IEUCTBUS CO CTENEHSAMHU C HATYPAJIbHBIMHU ITOKA3aTEIMHU.

HaxonuThe 3HaueHUs YHCIOBBIX BBIPAXKEHUM, COACPKALIUX PALMOHAJIBHBIC
Yuyclla M CTENEHW C HaTypaJbHbIM [IOKa3aTesieM, IMPUMEHATh pPa3HOOOpasHbIe
CHOCOOBI M MPHUEMBI BBIYUCIICHHUS, COCTABISITh U OLIEHUBATH YMCJIOBBIC BBIPAXKECHUS
IPU PEIICHUU MPAKTUYECKUX 3a7a4 U 3a7a4 U3 APYTrux y4eOHbIX MPEIMETOB.

OKpyrasTh yucaa ¢ 3aJaHHON TOYHOCTBIO, & TAKXKE 10 CMBICITY MPAKTUYECKOU
CUTYyalluM, BBINOJHATH INPUKHUIKY M OLIEHKY pe3yJbTaTa BBIYMCICHUM, OLICHKY
3HAYEHUH YUCIIOBBIX BBIPAKEHUH, B TOM YHCJIE IIPU PELICHUU NPAKTUYECKUX 3a4a4.

Pemarp TekcTOBbIE 3ajaud apUPMETHUECKUM CIHOCOOOM, HCIOIb30BATh
Ta0JMILIbI, CXEMBI, YEPTEKHU, IPYTUe CPEICTBA MPEICTABICHUS JAHHBIX [IPU PELICHUU
3azay.



Pemath TMpakTUKO-OpUEHTUPOBAHHBIE 3a7a4d, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIMYUH, MPONOPILUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pEelIeHUs 3aJad C y4€TOM OrpPaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 00bEKTOB.

JlemuMocCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a]1a4 MIPU3HAKU JISTMMOCTH Ha 2, 4, §,
5,3,6,9,10, 11, npuzHaku 1eIMMOCTA CYMMbI U MPOU3BEICHUS LIEJIbIX YHCEN.

PacknanpiBaTh HA MHOKUTEINIM HATYpaabHbIC YUCIIA.

CB00OOTHO OINEepUpOBaTh MOHATHAMU: YETHOE YHUCIIO, HEUETHOE YUCIIO, B3AUMHO
IIPOCTHIC YKCIIA.

Haxomute nHambonpmmii oOIMII AENMWTENh W HaWMEHbIEe OO0Iee KpaTHOE
YyuCell ¥ UCIOIb30BaTh UX MPU PELICHUH 3374, IPUMEHATh aliroputM EBKinaa.

OrnepupoBaTh MOHSATHEM OCTATKa MO MOJIYJIIO, MPUMEHSATh CBOMCTBA CPABHEHUMN
10 MOJIYJIIO.

AJireOpandecKkue BbIPaKeHUA

Bripaxkenusi ¢ nepeMeHHbIMH.

Hcnonp30Bath anreOpandecKyo TEPMUHOIOTHIO U CUMBOJIMKY, TIPUMEHSITH €€ B
IpoIriecce OCBOEHHUS Y4eOHOT0 MaTepurara.

HaxomuTe 3HaueHuss OYKBEHHBIX BBIPQKEHUN TPH 3aJaHHBIX 3HAYCHHSIX

MIEPEMEHHBIX.

Hcnionp3oBath MOHSITHE TOKIECTBA, BBITNIOJIHSATH TOKIECCTBECHHBIC
peoOpa30BaHUsl BEIPAXKEHUH, JOKA3bIBaTh TOXKIECTBA.

MHoOro4jaeHsbl.

BoinonHaTh npeoOpa3oBaHUs 1€JI0T0 BBIPAKEHHUS] B MHOTOYJIEH MPUBEICHUEM
MOT00HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BrinonHaTh AeicTBUS (CI0OKEHUE, BBIUUTAHUE, YMHOKEHUE) C OJHOUYJICHAMU U
C MHOTOYJICHAMH, MIPUMEHSITHh (POPMYJIBI COKPAIEHHOTO YMHOXKEHUS (KBaapaT U Kyo
CYMMBI, KBaJIpaT U KyO pa3HOCTH, pa3HOCTh KBaJpPaTOB, CyMMa U Pa3HOCTh KyOOB), B
TOM YUCJIE JJIsl YIIPOILIEHUS BIYUCICHUN.

OcCylIecTBIATh Pa3N0KEHUE MHOTOWICHOB HA MHOXHUTEIA C TOMOIIBIO
BBIHECEHHUS 32 CKOOKHM OOIIEro MHOXKHTEIS, TPYNIUPOBKU CJaraeMbIX, MPUMEHSS
(bopMyJIbl COKPAIEHHOTO YMHOXKEHUSI.

[IpumeHnsaTh MpeoOpa3oBaHUsI MHOTOUYJICHOB ISl PEILICHUS Pa3IuYHbIX 3a7a4 U3
MaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEAIBHON MPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEM C HATYPAIbHBIMU I[OKA3aTEISIMHU IS
peoOpa30BaHUsI BEIPAKECHUH.

YpaBHeHUs U HEPABEHCTBA



Pemate nuHEWHbIE ypaBHEHHUST C OINHOW MEPEMEHHOM, IPUMEHSA MpaBuUia
nepexo/ia OT KUCXOIHOTO YpaBHEHUS K paBHOCHILHOMY eMy. [IpoBepsTh, sBiseTcs au
YHCIIO KOPHEM YpaBHEHHUS.

[logOupate mnpumepbl Map 4YUCEN, SBISIOMIUXCA PEIIEHUEM JIMHEWMHOIOo
ypaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IJIOCKOCTH T'paUK JTMHEHHOTO ypaBHEHUS C JBYMS
MEPEMEHHBIMHU, MOJIB3YACh IPpahpUKOM, IPUBOIUTH MPUMEPHI PELICHUS YPABHEHHUS.

Pemarb cuctemsl IByX JMHEWHBIX YpaBHEHHUI C JBYMS MEPEMEHHBIMU, B TOM
qucie rpaguyecKu.

CocTaBnsiTh W pemiath JWHEWHOE YypaBHEHUE WJIM CHCTEMY JIMHEHHBIX
YpaBHEHUH IO YCIOBHIO 33[a4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4yM MOJIy4YE€HHBII pe3ynbTar.

DOyHKIUU

Koopaunate! u rpaduku.

N300paxaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KHU, UHTEPBaJbl, 3alMCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anreOpanvaecKkoMm sI3bIKe.

OtmeyaTh B KOOPJMHATHOM TJIOCKOCTH TOYKH MO 33/IaHHBIM KOOPJIMHATAM.

DOyHKIWUU.

Crpoutb rpaduku TUHEUHBIX QYHKITUH.

OnuceiBaTh C TOMOUIIbIO (PYHKIMHA HM3BECTHBIE 3aBUCHMOCTH  MEXIY
BEJIMUMHAMHU: CKOPOCTb, BpEMs, pPACCTOSHHUE, I1I€Ha, KOJWYECTBO, CTOUMOCTD,
IPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuthb 3HaueHre QyHKIIMU 110 3HAYEHUIO €€ apryMeHTa.

[lonumarp rpaduueckuii cnoco0 MpeAcTaBICHUS W aHanmu3a WHPOpMaIu,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMAIIHIO U3 TPa(UKOB peabHBIX MPOLIECCOB U
3aBUCHUMOCTEMN.

Hcnonb3oBarh cBoOMCcTBA (QYHKIMH [ aHaluM3a TIpapuKOB PpeasbHbIX
3aBUCUMOCTEN (Hyau (YHKIMHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA  (PYHKIIUH,
MPOMEXYTKH BO3pacTaHus U YyObIBaHHS (YHKIMH, HAuOOJbIIIee M HaUMEHBIIEE
3HaYeHUs (PYHKIIUH).

Hcnonb3oBath rpaguku JUisi UCCIENOBAaHUS MPOIECCOB M 3aBUCHUMOCTEH, MpPU
pELIeHUH 3a7]a4 U3 IPYTUX YUYEOHBIX MPEJAMETOB U PEATbHON KU3HH.

K xoniy oOydenus B 8 kiaacce oOydyarouIniicss MOTYyYUT CIEAYIOIINUE MPEAMETHbIC
pe3ynbTaThl:

Yuciia 1 BIYUCICHUSA

WppannonansHbIe yucia.



[lonuMaTe W WCHOJB30BaTh MPEACTABICHUSA O PACIIMPEHUN YHUCIIOBBIX
MHOYECTB.

CB0OOIHO OmepupoBaTh MOHATUSMU: KBAJPATHBIA KOpPEHb, apu(pMETHUECKHI
KBaJPaTHbI KOPEHb, UPPALMOHAIBHOE YHNCJIO, HAXOJIWUTh, OLICHUBATH KBAJpPATHBIC
KOPHH, HCIIOJIb3Ysl NPU HEOOXOIUMOCTU KaJIbKYJISITOP, BBIIOJIHATH IPEOOpa3OBaHus
BBIPAKECHUM, COIEPKAIIMX KBAJAPATHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEN.

Hcnonb30BaTh HayaldbHbIE NPEICTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
qycesl JUIsl CPaBHEHHUS, OKPYTJICHHS U BBIUYMCICHHM, M300pakaTh NEHCTBUTEIIbHBIC
YKCIJIa TOYKAMU HA KOOPJIUHATHOM IPSIMOH.

Hcnonp3oBath 3anvcu OOJIBIIMX M MaJIbIX YHUCEN C IMOMOILBIO JIECATUYHBIX
apobeit u cremeneld uucna 10, 3amuchiBaTh M OKPYIJISATH YHUCIIOBBIE 3HAYCHUS
peabHBIX BEJIUYHH C UCIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emMMOCTb.

CB0OOOJHO onepupoBaTh MOHATUEM OCTaTKa 110 MOJYJIIO, IPUMEHITh CBOWCTBA
CPAaBHEHUM II0 MOAYJIO, HAXOAWTh OCTATKHM CyMMBbI M IIPOU3BEICHUS II0 JAaHHOMY
MOZYJIIO.

AJredpanyecKkue BbIpaKeHUS

JpoOHO-palliOHANIbHBIE BBIPAYKEHUSI.

HaxomuTte nomycTuMmble 3HA4€HHS NEPEMEHHBIX B JpOOHO-pallMOHAIbHBIX
BBIPAKECHHUSIX.

[IpuMeHATh OCHOBHOE CBOMCTBO palliOHATBHON JPOOH.

BoimonusaTe mpuBeneHue anredpandeckux apodeil Kk olliemMy 3HaMeHATedlo,
CJIOKEHHE, YMHOXKEHHE, JEJICHUE aJIreOpandeckux ApoOeH.

BBINOHATE TOXAECTBEHHBIE MPEOOPa30BaHMsI PALlMOHAIBHBIX BbIPAKECHUH.

[TpumensTh MpeoOpa3oBaHUs BBHIPAKEHUUN 7Sl PEUICHHs] Pa3iIUYHbIX 3a]ad U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON TPAKTUKH.

Crenenu.

IIpuMeHATH IOHATHE CTENEHM C LEeIbIM  IOKa3aTeleM,  BBIINOJHATH
peoOpa3oBaHusl BbIPAKEHUM, CONEPHKALUX CTENIEHH C LEIbIM IIOKa3aTENIEM.

HppanrioHanbHbIE BBIPAaKEHUS.

Haxonuth nomycTHMbIE 3HAYEHUsl MEPEMEHHBIX B BBIPAKEHHSX, COACPKALIUX
apu(pmeTHuecKre KBaJIpaTHbIE KOPHHU.

BeinonHsaTe npeoOpa3oBaHUsl HUPPALMOHAIBHBIX  BBIPQKEHUH, HCHOJIb3Ys
CBOMCTBA KOPHEM.

YpaBHeHHs U HEPABEHCTBA

PemaTe kBajjpaTHbIE ypaBHEHUS.

Pematb 1poOHO-palioHaNbHBIE YPaBHEHMUS.

Pemate nuHEHHBIE ypaBHEHMS C IapaMeTpaMH, HECJIOXKHBIE CHUCTEMBI
JIMHEWHBIX YPABHEHHUM C MapamMeTpamu.



[IpoBOoauTH HCCHENOBaHUS YPABHEHUN M CHUCTEM YPaBHEHHI, B TOM YHUCIE C
npuMeHeHneM rpaduIecKux MpeACTaBICHU (YCTaHABIMBAThH, UMEET JIM yPAaBHCHHE
WJIM CUCTEMa YPAaBHEHUH pEIeHUs, €ClId UMEET, TO CKOJIBKO, U TPOYEe).

ITepexoauTs OT clOBeCHOW (OPMYITMPOBKH 3afaur K e€ anreOpandecKou
MOJENN C T[OMOILIBIO COCTABJIECHUS YPABHEHHS WIM CHCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3YNbTAaT.

[IprMeHSITh CBOMCTBA YHCJIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PELIAThH
JTUHEHHBIE HEPABEHCTBA C OJJHOW MEPEMEHHOW W MX CHCTEMBI, JaBaTh TpauuecKyro
WJUTFOCTPALMIO MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[TorumMaTe W WCTHOJB30BaTh (PYHKITMOHAJILHBIE TOHSTHS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHHS), OMpENesITh 3Ha4YeHHe (YHKIUH TIO 3HAYEHUIO
apryMeHTa, ONpeAeNsaTh CBOMCTBA (DyHKIMHU N0 €€ TpaduKy.

Crpoutb rpaduku GyHKIHMHN , OMUCHIBATh CBOMCTBA YMCIOBOM (YHKIIMU IO €€

rpaduKy.

K koniy oOydenus B 9 kjaacce oOy4aromuicsi MOTYYUT CIICIYIOIIUE MTPEAMETHBIE
pe3yJIbTaThI:

Yucya 1 BBIYUCIEHUS

CBOOOMHO oOmMEpPUpPOBATH TMOHATUSIMH: KOPEHb #-W CTENECHH, CTENEeHb C
pallMOHAJIbHBIM  [IOKAa3aTeJieM, HaXOJWThb KOPE€Hb M- CTENEHH, CTENEHb C
pallMOHAJIbHBIM  TIOKa3aTesieM, HCIOJb3ysd IPH HEOOXOJUMOCTH KaJIbKYJISTOD,
MPUMEHATH CBOMCTBA KOPHS 1-M CTENIEHU, CTENICHU C PallMOHAJIBHBIM [TOKA3aTEIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA ACHWCTBUTEIIBHBIX YHUCEN MPU PEUICHUU
3a7a4, IPOBEICHUM PACCYXKICHUMN U TOKA3aTEIbCTB.

CpaBHuUBaTh U  YHNOPSAJOYMBATH  JICHCTBUTENIbHBIE  YHCIA, OKPYIJISAThH
JNEUCTBUTEJILHBIE YMCJIA, BBINOJHITh NPUKUAKY pe3yjibTaTa BBIYUCICHUN, OLIEHKY
YHUCJIOBBIX BBIPAKECHUM.

Anredpanyeckue BbIpaKeHUS

CBOOOMHO OmepUpOBaTh MOHATHEM KBAAPATHOTO TPEXWIICHA, HAXOIAUTH KOPHU
KBaJI[PATHOTO TPEXUICHA.

PacknanpiBaTh KBapaTHBIA TPEXWICH HA JIMHENHBIE MHOKUTEIIN.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHbIE U KBAJAPATHBIE YPABHEHUS, YPABHEHHUS, CBOJIAIIMECS K HUM,
ApOOHO-pallMOHANIbHBIE YPABHEHUS.

PemaTe HeC0KHBIE KBaJpaTHbIE YPABHEHUSI C TTAPAMETPOM.

PemaTe nuHElHBbIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA, MCIIOJIb30BATh
METOJ HMHTEPBAJIOB, H300pa)kaTh pEIICHHE HEPABEHCTB HA YHCIOBON MPSIMOIA,
3aIACBIBATH PEUICHUE C IIOMOIIBIO CUMBOJIOB.



Pemare cucTeMbl NBYX JHMHEHHBIX YPAaBHEHUM C JBYMS NEPEMEHHBIMH H
CUCTEMBI JIByX YPABHEHHI, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBJIACTCS JIMHEHUHBIM.

Pemrars HECI0KHBIE CHCTEMBI HENIMHENHBIX YPABHEHUH C ITAPAMETPOM.

[IpuMeHsATh METOJbl PAaBHOCHUIIBHBIX MpPeoOpa3oBaHUil, 3aMEHbI MEPEMEHHOM,
rpaduyecKoro MeToja Npy pelieHU YpaBHEeHUM 3-i1 U 4-i cTeneHex.

Pemats cucteMbl TUHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHUE CUCTEMbl HEPABEHCTB HAa YMCIIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBI CUMBOJIOB.

Pemlate ypaBHEHMs, HEpaBEHCTBA W MX CHCTEMBbI, B TOM YHUCIE C
OTPaHUYECHUSIMU, HAIIPUMED, B LIEJIBIX YHCIIAX.

IIpoBoauTh HMCCaENOBaHUS YPAaBHEHUHW M CHCTEM YPaBHEHHH, B TOM YHUCIE C
NpUMEHEHUEM TpaHUuecKux MpeIcTaBiIeHU (yCTaHABIMBATh, UMEET JH ypaBHEHHE
WM CUCTEMA YPABHEHU PEIICHUS], €CJIM UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate TeKCTOBBIE 3aJaud  aireOpanyeckuMm CrnocoboM ¢  MOMOUIBIO
COCTABJICHUS YPABHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMs, HEPABEHCTBA M MX CHUCTEMBI Uil COCTAaBJICHHUS
MaTeMaTUYECKOW MOJENM pPEeaJbHOM CUTyaluH WIA [PUKIAAHOW  3aJ1ayu,
MHTEPIIPETUPOBATH MMOJTYyUYCHHBIE PE3YJIBTATHI B 3aJAHHOM KOHTEKCTE.

Yucaosble NM0CJIeI0BATEILHOCTH U NIPOTPECCHH

CBOOOAHO oOmepupoBaTh MOHATUSAMH: 3aBUCUMOCTb, (QYHKIUA, Trpaduk
byHKIMM, TpAMas OPONOPUUOHATIBHOCTh, JIMHEWHas  (QyHKIHUS, oOpaTHas
MPOTIOPITMOHAIBHOCTE, Tapabosta, runepOosia, KyCoUHO-3a/1aHHast PyHKITHUS.

UccnenoBary QyHkiuo no e€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (DYHKITUH:
0o0JlacTh OmpenesieHusl, MHOXKECTBO 3HA4YEeHHM, HylIH (QYHKIUHA, TPOMENKYTKU
3HAKOIOCTOSIHCTBA, MTPOMEXYTKH BO3pACTaHUS U YObIBaHUS, YETHOCTh U HEYETHOCTD,
HanOOoJIbIlIee U HAMMEHbIIIEE 3HAYCHUS, ACUMITOTHI.

Pacrio3naBaTh KBaapaTUyHYIO (QYHKIHIO 1O (Qopmyse, MPUBOAUTH MPUMEPHI
KBaIpATUYHBIX (DYHKIUNA U3 peabHOM )KU3HU, PUBUKHU, TEOMETPUH.

Onpenensaty nojiokeHue rpaduka KBaapaTUUHON (PYHKIIMU B 3aBUCUMOCTH OT
e€ K0nhHUIMEHTOB.

Crtpouts rpaduk KBapaTUYHOW (PYHKIIMH, OMUCHIBATH CBOMCTBA KBaJAPATHUHOM
dbyHKIUHU 110 €€ TpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHON (DYHKIMU ISl pELICHUS 3a/1ay.

Ha nmpumepe kBaapatuaHoit pyHkiuu ctpouth rpaduk dyukuu y =af(kx + b)
+ ¢ ¢ moMotIbIo TpeoOpa3zoBanuii rpaduka GyHKITNN y=f(x).

WnmocTpupoBaTh ¢ MOMOIIBIO0 TpauKa peaibHy0 3aBUCUMOCTh WJIH IPOIECC
[0 UX XapaKTEPUCTUKAM.

ApudmMeTnyeckasi 1 reOMeTPUYECKAS MPOTrPecCHH



CB0OOOHO OTEPUPOBATH MOHATUSIMU: MOCIEIOBATEIILHOCTD, apupMeTHyecKas u
reoMeTpuyecKas Mporpeccuu.

3amaBaTh  MOCJIENOBATEIBHOCTH  Pa3HbIMU  CIIOCOOAMH:  ONUCATEIbHBIM,
TaOJIMYHBIM, C TIOMOIIBI0 (POPMYITBI #-TO YICHA, PEKYPPEHTHBIM.

BeIMOMHAT,  BBIUMCIACHHWS C  HMCHOJB30BaHUEM  GOpMyNl 7-TO  4JIeHa
apu(pMeTHIECKON 1 TeOMETPHUECKOHN MPOTPECCHIA, CyMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh YjIeHBl MOCIEAOBATEIBHOCTH TOYKAMH HA KOOPAMHATHOM
TJIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIC C YUCTIOBBIMU TIOCTIEIOBATEIHPHOCTIMH, B TOM YHCTIC
3aJa4yd W3 PEATbHOM JKHU3HU (C HCIOIB30BAHUEM KaIbKYJSITOpPa, ITUPPOBBIX
TEXHOJIOTHUH).

PacriosnaBaTh ¥ NOPUBOAWTH TNPUMEPHl KOHEUHBIX U  OECKOHEUYHBIX
MOCNIEZIOBATEILHOCTEH,  OTPAaHMYEHHBIX  IOCJIEN0BATEIbHOCTEH,  MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HMeTh mpencTaBieHrne O CXOAMMOCTH TOCJIEIOBATEIBHOCTH, YMETh HAXOIUTh
CyMMy O€CKOHEYHO yOBIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

[IpumeHsTh METO MaTEMATHUECKON MHAYKLMU TIPU PEIICHUH 3a7ad.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne HaumeHoBaHMepa31eao0B U KosmmyecTBouyacos

n/n TEeMIIPOTrPaMMBbI Bcero KoHTpoabHbIepadoThI
UNCJIA U BBIUNCJIEHWAL.

PanmonansHblie yncna (MOBTOPEHHUE)

OYHKIMU. KoopanHatsl u

1 1
rpaduku. OyHKIIIH ’

AJITEBPANMYECKUE
3 BBIPAXKEHW . Beipakenus ¢ 7
IIEPEMEHHBIMU

YPABHEHUA U CUCTEMBbI
4 YPABHEHUM. JIuneiinsie 10 1
ypaBHEHHUS

5 YMCJIA U BBIYNCJIEHUA. 6




CreneHb ¢ HATypaJIbHBIM
MoKazaresiem

AJITEBPANYECKUE
BBIPAKEHUMSI. Muoro4ieHbl

23

AJITEBPANMYECKUE
BBIPAXKEHUW . ®opmys
COKpAILEHHOTO YMHOKECHUS

14

UNCJIA U BBIUNCJIEHWAL.
JemumocTb

10

OYHKUUU. JInnerinaspyHkums

16

10

YPABHEHUS 1 CUCTEMBI
VPABHEHUWM. Cucrempl TMHEHHBIX
YpaBHEHUU

14

11

[ToBTOpeHue, o600mIEeH e,
cUcTeMaTH3alusI3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136

8 KVIACC

Ne i/

HaumeHoBaHuepas3aeioB
TEeMIIPOrpaMMbI

KoanuecTBouacoB

Bcero

KonTposbHbiepad
OTBI

YPABHEHUMA 1 HEPABEHCTBA.

Hepapenctpa

20

YMCJIA U BBIYNCJIEHUA.
KBanpaTHblii KOpEHb

17

YPABHEHUMA 1 HEPABEHCTBA.

KBanpaTHble ypaBHEHUS

17

AJI'EBPAMYECKHUE
BBIPAXKEHMUSL. JIpo6Ho-
palMOHAIbHBIC BBIPAKCHUS

17

YPABHEHUWA 1 HEPABEHCTBA.

JIpoOHO-palmoHaNbHbIe ypaBHEHHS

19

OYHKINHU

15

AJI'EBPAMYECKHUE
BBIPAKEHM . Crenenn

14

UNCJIA 1 BBIYUCJIEHMA.
JenumocTb

[ToBTOpeHue, o6o0mIEeH e,
cUcTeMaTH3alusI3HaHuH

10




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136




9 KJIACC

KosaunyecTBouyacon
HaumeHoBaHMepas3aeioB U
Ne i/ KonTpouasn
TEeMIIPOrPaMMbI Bcero
plepadoThI
1 OYHKINN 25 1
) YPABHEHUA 1 HEPABEHCTBA. 15 |
KBanpartHbie HepaBeHCTBa
3 YPABHEHUA U HEPABEHCTBA. )5 |
ypaBHeHI/IH, HCPAaBCHCTBA U UX CUCTCMbI
4 YN CJIOBBIE ITOCJIEAOBATEJIBHOCTHU )5 |
N IMPOI'PECCUN
5 AJITEBPAMYECKUE BBIPAXXEHN . 12 |
Crenens ¢ pallMOHAIBHBIM [1OKa3aTeIeM
6 [ToBTOpenue, 06001IEeHNE, 34 1
CUCTEMATU3allUA3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 6
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