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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.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA [TPOI'PAMMBI YUHEEHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS IPOrpamMMbl IO MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUSA:

IPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSALIEMY POCCHUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpasKaIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U PeaTu3aliu ero
opaB, MpPEACTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, IPOLEAYP IPaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ITHUECKUX MPOOJIEM, CBI3aHHBIX
C MpPaKTUYECKUM NPHUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX TPUHIUIIOB B JAEATEIBHOCTH YYEHOTIO;

3) TPYA0BOT0 BOCIIUTAHHUSA:

YCTAHOBKOM HAa aKTMBHOE Y4YacTHE€ B PpCEIICHUH NPAKTUYECKHUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSHKEHUH BCEW KU3HU MAJS YCHEHIHOW Mpo¢eCcCHOHATbHON
NESATEIIbBHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BbIOOPOM H
HNOCTPOCHUEM MHAUBUAYAIbHON TPAEKTOPUHM OOpa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTH4eCKOr0 BOCIIUTAHMA:

CIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3aJay, PELICHUM, PacCyXACHWW, YMEHHIO BHUJAETH
MaTEMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHOCTEH HAYYHOI'O MO3HAHUA:

OpUEHTallMEel B JIEATEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IpEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOlecTBa, MOHMMaHUEM MAaTEMaTUYECKOM HAayKh Kak c@epbl 4YelOBEYECKOU
JEATEIbHOCTH, JTAllOB €€ Pa3sBUTHA U 3HAYMMOCTHU Ul Pa3BUTUSA LMBWIM3ALMH,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKW U MAaTEMaTHYE€CKOW KyJIbTYpPOH KaK CpeICTBOM
NO3HAHUS MHpPA, OBJIAJICHUEM HaBbIKAMH MCCIIEI0BATEIbCKON AESTENbHOCTH;

6) ¢usuyeckoro BocmUTAHMA, (POPMHUPOBAHUS KYJIbBTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0/1aroNOyYUs:



TOTOBHOCTBHIO TMPUMEHSATh MAaTeMaTHYECKHE 3HAHUS B MHTEpEcax CBOETO
3I0POBbs, BEACHUS  37A0pOBOro  oOpa3a KU3HU  (310pOBOE  IHUTAHMUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OMMOKY M TaKOTO e IIpaBa JIPyroro 4yeaoBeKa;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS

OpHEHTallMe Ha MPUMEHEHNE MATEMAaTUUYECKUX 3HAHWU JI1 pelIeHus 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKAaIOIIeH Ccpeapl, IJIaHUPOBAHUSI TOCTYIKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JI1 OKPYXKAIOIIEH Cpeabl, OCO3ZHAaHHWEM
1J100aJIpHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelIeHHUs;

8) ajanranum K M3MEHAKIIUMCH YCJAOBUAM COLHUAJBHON U NMPUPOIHOU
cpeabl:

FOTOBHOCTBIO K JICHMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NESATEIbHOCTh, B TOM YHUCJIE
YMEHUE YUYUThCS Yy APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOU IEATEIHLHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIMU U3 OMbITA JIPYTHUX;

HEOOXOMMOCThIO B (POPMUPOBAHMU HOBBIX 3HAHUH, (POpMyIHpOBaTH HUIEH,
MOHSATHUSI, TUMIOTE3bI 00 0OBEKTAX W SBJICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX,
0Co3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHWUW W KOMIETEHTHOCTEH, IJIaHUPOBATH
CBOE Pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (OPMYJIUPOBATH U OIEHHBATH PHUCKH H
MOCJEeACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHUS MpOrpamMmbl M0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y obydaromierocs OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJIbTaThl, XapaKTePHU3YIOIIUECs OBJIaJICHUEM YHUBEPCATLHBIMH
NO3HABATEIbHBIMUA  JICHCTBUSIMH,  YHHBEPCAJIbHBIMH  KOMMYHUKATHBHBIMHU
JEWCTBUSMU M YHUBEPCATLHBIMU PETYJIATUBHBIMU JACHCTBUSMHU.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornueckue aeiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKH MAaTEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
OTIpE/ICJICHUS] TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIICHHS U CPAaBHEHUS, KpUTEPUHU MPOBOIUMOI0 aHAJIN3A;



BOCIIPpUHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EANHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIIAITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M POTHUBOPEUUS
B (hakTax, JAHHBIX, HAOIIOJCHUAX W YTBEPXKACHUSAX, NpEIaraTh KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JienaTh BBIBOABI C WCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa30buparh J0Ka3aTeNLCTBA MATEMATHYECKUX YTBEPXKIACHHH (TpSIMBIE W OT
IIPOTUBHOTO), TMPOBOJIUTH CAMOCTOATEIHHO JIOKA3aTeIbCTBA MAaTEMaTHYECKHX
(dakToOB, BBHICTPAWBATh APTYMEHTAIIUIO, MPHUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBHIOMpaTh Ccrmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapHAHTOB  peIICHWs, BbIOMpaTh HauOoJee MOAXOMAIMH ¢ y4EToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble ucciegoBaTelbCKue 1eMCTBUA:

WCITOJIb30BAaTh BOIMPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopMynmupoBaTh ~ BOMPOCH,  (DUKCHpyIOIMIME  TPOTHBOpEYHe,  mpobiemy,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJUTh IO CaMOCTOSITEIBHO COCTaBICHHOMY IIIAHYy OJKCIIEPUMEHT,
UCCJICIOBAaHUE TI0 YCTAaHOBJIGHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;

CaMOCTOSITENIbHO (POPMYyIUpPOBaTh OOOOIIEHUS] W BBIBOJBI MO pe3yibTaTaM
MPOBEACHHOTO  HAONIONCHUS,  HCCIEAOBAHUS, OKCIEPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTh TIOJTYY€HHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIIICHNUI;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIJIBUTATH
MPE/IOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH  HEJOCTATOYHOCTh W HM30BITOYHOCTH HWHGOpPMAINK, JaHHBIX,
HEOOXOMMBIX JJIs PEIICHUS 3a1a4H;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3WPOBATh W HWHTEPIPETUPOBATH
UHGOPMAITUIO PA3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOUpaTh (QopMy TmpencTaBieHMs HHGOpPMALUM U HUIIOCTPUPOBATH
perraeMbIe 3a/1a4u CXeMaMu, TuarpaMmMaMi, HTHOU rpaduKoi U MX KOMOMHAIMSIMUY;

OIICHUBATh HAJEKHOCTh MHPOPMAIMH 10 KPUTEPHUSM, TPEIOKCHHBIM WIIH
c(hOpMYyJIMPOBAHHBIM CAMOCTOSITEITHHO.

KoMMyHHKaTHBHbIE YHHBePcalbHble yueOHbIe el CTBUS



BOCIIPUHUMATH U (JOPMYJIMPOBATH CYXKJEHUS B COOTBETCTBUH C YCIOBUSIMU U
HEeIIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBbIpaXkaThb CBOIO TOYKY 3PEHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHUS MO XOJIy PEIICHHs 3aadH,
KOMMEHTHPOBATH TIOJTYYEHHBIN Pe3yIIbTaT;

B X071 OOCYXIIEeHHUs 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBHI,
npoOsieMbl, pelaeMol 3a7aud, BBICKA3bIBaTh HJIEW, HALCJICHHbIE HA IOUCK
pEIIeHMsI, COMOCTABIATh CBOM CYXXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB
auanora, oOHapy)KMBaTh pa3iMuve W CXOJCTBO IMO3WIIUNA, B KOPPEKTHOU (opme
dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPECTaBISITh PE3YIbTaThl PEIICHUS 3a/Ja4uH, YKCIIEPUMEHTa, UCCIIeIOBAHUS,
IPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4&€TOM 3a1ad
Npe3eHTANU U OCOOCHHOCTEN ayIuTOPUH;

MOHMMAaTh W HCIIOJ30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOU
paboThl TpHU peIICHUH Yy4YeOHBIX MaTeMaTHYEeCKHX 3a7ad, MNPUHUMATh Leib
COBMECTHOM JEeSATENbHOCTH, IUIAHUPOBATH OPTaHU3AIMIO COBMECTHOW pabOTHI,
pacmpeenath BUAbl palboT, TOroBapuUBaThCs, 00CYXKIaTh MPOIECC U pPe3yibTar
paboThl, 00001IaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC); BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBATh CBOWM JEHCTBUSA C JPYTHUMH WICHAMH KOMAaHIIbI, OIICHWUBATH
KayecTBO pe3yjbTaTa M KAauecTBO CBOET0 BKJIaga B OOMIMA pe3yabTaT IO
KpUTEepUsM, CHOPMYJIMPOBAHHBIM YIaCTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHbBIC YHHBepCcaJbHbIe y4eOHbIe el CTBUA
Camoopranusanus:

BBISIBJISATh MPOOJIEMBbl JIJIs1 PEIICHHS B JKM3HEHHBIX M y4E€OHBIX CHUTYalHUsX,
OPUEHTUPOBATHCA B PA3JIMUHBIX MOIX0JAX MPUHATHUS pelieHuH (MHIMBUIYaIbHOE,
IpyIIIOBOE);

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH, AJTOPUTM pElIEHUs 3aJaud (WIH €ro
4acTh), BBIOMpATh CHOCOO pEIIeHuS ¢ YYETOM HMEIOIIMXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapUaHThI
peleHuit ¢ yaéToM HOBOM MH(popMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

BJIA/IeTh CIIOCO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpolecca U pe3ysabTara
pelieHns MaTeMaTUYECKOM 3a/1aui, CAMOMOTHUBALIUU U PEPIIEKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MPU PELICHUU 3a]1a4H,
BHOCUTb KOPPEKTHBbI B JI€SITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;



OLICHUBATh COOTBETCTBUE pPe3yJbTaTa NEATEIbHOCTU MOCTABICHHOW LEMH U
YCIOBUSIM, OOBSACHATH IPUUYMHBI JOCTUKEHHS WM HETOCTHKEHUS 1IeTTU, HAaXOAUTh
o1nOKy, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPQXKAaTh AMOLUHU TPU U3yYEHUH MaTeMaTHYeCKUX OOBEKTOB M (haKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIleHUs 3a/1a4H.

IMPEAMETHBIE PE3YJIBTATDBI

K koHiry 00yuyeHus B 7 kjacce 00y4aromuics MOJyYUT CIeAYIOIUE NPEAMETHBIE
pe3yJbTaThI:

Yucaa v BBIYUCICHUSA

PanuonanbHbIe Yncia.

[lepexomuTh OT oAHON (HOPMBI 3amKUCH yYucen K Apyroi (mpeoOpa3oBbIBAThH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

Hcnonb30BaTh MOHATUS MHOXKECTBA HATYPAJIbHBIX YHCEI, MHOXKECTBA LEJIBIX
YHCEJ, MHOXECTBA PALUMOHAIBHBIX YHCEN IPHU PEUICHUH 3a7ay, IPOBEICHUU
pacCy’IEHUN U TOKA3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI O3UI[MOHHON 3alMCH HATYPAJIbHOTO YKCTIA.

CpaBHUBATH U YNIOPSAI0OYMBATH PALIMOHAJIBHBIEC YHCIA.

BreimonHsaTh, coueTas yCTHBIE W TUCHMEHHBIE TPHEMBI, apu(PMETUUECKUC
JICVCTBHS C PAMOHAIBHBIMU YHCIIAMU, UCMOJIb30BaTh CBOMCTBA YMCEN U IIpaBUiIa
JIEUCTBUI, MPUEMBI PALIMOHAIIBHBIX BBIYUCIICHUM.

BpINOMHATE AEMCTBUSI CO CTENEHSMH C HATYPAJIbHBIMU IMOKA3aATEIAMMU.

HaxonuTe 3Ha4y€HUs YHCIOBBIX BBIPAXKECHUM, COJACPKALIMX PALUOHAIBHBIE
yycia W CTENEHU C HATypaJbHBIM [OKa3aTesieM, MPUMEHSITh pPa3HOOOpa3HbIe
CroCOObI ¥ MPUEMBI BBIYMCIICHHUS, COCTABIISATh U OLICHUBATH YMCIIOBBIE BBIPAXKEHUS
IIPU pELICHUU PAKTUYECKUX 3a]a4 U 3aa4 U3 JIPYruX Y4EeOHbIX MPEIMETOB.

OkpyriiIiTh  4yMclia C 33JaHHOM TOYHOCTBIKO, A TaKXe IO CMBICIY
MIPAKTUYECKOM CHUTYallMW, BBINOJHATh TMPHUKHUIKY M OLEHKY pe3yibpTara
BBIYMCJICHUN, OLIEHKY 3HAYEHWW YMCIIOBBIX BBIPAKEHUM, B TOM 4YHCIE MPH
pPELIEHNH MPAKTUYECKUX 3a7a4.

Pemate TexkcToBbIE 3amaud apUPMETUYECKUM CIIOCOOOM, HCIOIb30BAThH
TaONHIIBI, CXEMbI, YEePTEXKH, IPYTHe CPEACTBA MPEACTABICHHUS aHHBIX TIPH
pEILIeHUH 3a1a4.

Pemate npakTUKO-OpHEHTUPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOLIEHHEM
BEJIMYMH, MPONOPIUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3a1ad C YYETOM OIPAHUYEHUM, CBA3AHHBIX CO CBONCTBAMH
paccMaTpUBaEMbIX OOBEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 MIPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AETMMOCTH CyMMBbI U TPOU3BEACHUS LIETbIX YUCEIL.

PacknaapiBaTh HAa MHOKUTEIM HATYpaJbHBIC YKCIIA.

CB0OOIHO oOmEepUpOBaTh MOHATHUSAMHU: YETHOE YHCJIO, HEUETHOE YHUCIIO,
B3aMMHO ITPOCTHIE YUCTIA.

Haxomute Hambosbmuii OONIMI MenWTENh M HaMMEHbIee 00Iee KpaTHOE
YHCeJl U UCIIOJIB30BATh UX MPH PEIICHUHU 3a]1a4, MPUMEHSITH anroput™ EBkinaa.

OnepupoBaTh TMOHITHEM OCTaTKa MO MOIYJI0, MPHUMEHSTh CBOWCTBA
CpPaBHEHMI IO MOYJIIO.

Asredpanyeckue BbIPpaKEeHUs

Bripaxkenusi ¢ nepeMeHHbIMH.

Hcnonp3oBaTh airedOpandeckyr0 TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHATH
e€ B IpoIiecce OCBOSHUs yueOHOTo MaTepHaia.

Haxomuth 3HaueHnss OYKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAUYCHUAX
MEPEMEHHBIX.

Hcnonp30BaTh  IIOHSATHE  TOXKACCTBA,  BBIMMOJHATH  TOXKJICCTBCHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, JOKa3bIBaTh TOXKIECTRA.

MHOro4JICHBI.

BremmonHsaTe  mpeoOpa3zoBaHus — [ENOTO  BHIPAKECHHS B~ MHOTOWICH
MIPUBEJCHUEM TTOIOOHBIX CIAaraeMbIX, PACKPBITHEM CKOOOK.

BeimonHaTe necTBUs (CIoKeHUe, BBIYMTAHUE, YMHOXKEHHUE) C OJHOWICHAMU
U C MHOTOWICHAMH, MPUMEHSATh (DOPMYIIbI COKpAIIEHHOTO YMHOXKEHHUS (KBaapaT U
Ky0 CyMMBI, KBajpaT M KyO pa3HOCTH, Pa3HOCTh KBAJPaTOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIEHUS BIYUCICHUM.

OcCylecTBIsATh Pa3I0KEHUE MHOTOWICHOB HAa MHOXHTEIU C IMOMOUIBIO
BBIHECEHHS 32 CKOOKH OOIIEro MHOKHUTENS, TPYIIUPOBKU CJIaraeMbIX, MPUMEHSS
(bopMyJIbl COKPAIIEHHOTO YMHOKEHHS.

[TpumensaTh mpeodpa3oBaHUsI MHOTOUYICHOB IS PENICHUS PA3IUYHBIX 3a/1a4
U3 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEaIbHOM MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypajdbHBIMU MOKa3aTEIsIMH IS
npeoOpa3oBaHUs BBIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare sMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSs NpaBUia
nepexo/ia OT UCXOJHOTO YPaBHEHHUS K PaBHOCWIbHOMY eMy. [IpoBepsiTh, aBisieTcs
JIX YKCJIO KOPHEM YpPaBHEHHS.

[TonObupath npuMepbl TAp YHCEN, SBISIOMIUXCS pPEIIEHUEeM JHUHEWHOTrOo
YpPaBHEHHUS C ABYMsI IEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IUIOCKOCTH Tpa(UK JTHUHEHMHOTO ypaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, IMOJIB3YACh TpaduKOM, MPUBOAUTH MPUMEPHl PELICHUS
YPaBHEHUS.

Pemate cucteMsl IByX JIMHEMHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMU, B TOM
quciie rpadu4ecKy.

CocTaBnsaTh M pellaTh JIMHEWHOE YPaBHEHHE WJIH CHUCTEMY JIMHEHHBIX
YPAaBHEHMM II0 YCJIOBHIO 3aJlauyd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl NIOJIy4EeHHBIN PE3yJIbTaT.

DyHKUUHA

Koopaunats! u rpaduxmu.

N300pakath HA KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 3a/TaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YHCIOBbIE IPOMEKYTKH Ha
aJreOpanvecKkoM si3bIKe.

OtmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOPJAMHATaM.

OyHKIUH.

Ctpouts rpaduKu TMHEHHBIX QYHKIUH.

OnucelBaTh C TMOMOLIBI0 (PYHKIIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHME, LIEHA, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxoauth 3HaueHre GyHKIIMU MO 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnocod MpPEACTaBICHUS M aHAIM3a HMHPOpPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TpaUKOB pealbHbIX IPOLECCOB
Y 3aBUCUMOCTEM.

Wcnonp3oBaTte cBOWCTBA (QYHKUMM i1 aHaiu3a TpauKOB peabHbIX
3aBUCUMOCTEH (HyTM (QYHKIMH, HPOMEXKYTKHM 3HAKOMOCTOSHCTBA (DYHKIIHMH,
IPOMEXYTKH BO3pacTaHus W yObIBaHUS (DYHKUWH, HAaWOOJbIIEe M HAaUMEHBIIIEE
3Ha4YeHUs PYHKIIUN).

Hcnonp3oBathk rpaduku AJi UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IPH
pelleHny 3a7a4 U3 IPYTux Y4EOHbBIX MPEAMETOB U pealbHON )KU3HHU.

K xonIry oOyueHus B 8 kj1acce oOyJaromuiics MOTyIUT CAEAYIONTUE MPEeIMETHbBIC
pe3yJIbTaTHI:
YucJia 1 BLIYUCIEHUS
HppanmonanpHbIe Yucia.
[loHnMaTh W WCHOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUH YHMCIOBBIX
MHO>KECTB.
CB00OOHO OTnepUpOBaTh MOHATUSIMU: KBaAPATHBIA KOPEHb, apu(METUUCCKUMA
KBaJIpAaTHbIM KOPEHb, UPPALMOHAIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJIPATHBIC
KOPHH, UCTIONIB3YSI ~ TPpU  HEOOXOJUMOCTH  KaJBKYJATOD, BBINIOJIHSATD



npeoOpa3oBaHusl BBIPAXKEHUN, COAEPKAIIUMX KBAaApaTHbIE KOPHU, HCIIONIb3YA
CBOWCTBA KOPHEMN.

Hcnonb30BaTh HayallbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIUUCIECHUHN, N300paXkaTh ACHCTBUTEIbHBIC
4yycia TOYKaMU Ha KOOPAUHATHOW MPSAMOM.

Hcnonp30Bath 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JTECATUYHBIX
npobeit u crenenedl uncna 10, 3amUChIBaTH W OKPYIJIATH YHUCJIOBBIE 3HAYCHUS
pealbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emMMoCTb.

CBoOOIHO oOmepupoBaTh TMOHSATUEM OCTaTKa IO MOJYJI0, MPUMEHSThH
CBOMCTBa CPaBHEHHUI MO MOJYJIIO, HAXOAUTh OCTaTKH CYMMBbI U MPOU3BEACHUS 110
JAHHOMY MOAYJIIO.

AnredOpanveckue BbIPaKeHUS

JpoGHO-panimoHanbHbIEe BEIPAKEHHUS.

Haxomuth nomyctuMble 3HAU€HUS MEPEMEHHBIX B JIPOOHO-paIOHATBHBIX
BBIPKECHHUSIX.

[IpuMeHsATh OCHOBHOE CBOMCTBO PAIlMOHAILHON APOOH.

BrinonusaTe npuBeneHue anredpandeckux ApoOeit k oOiieMy 3HaMEHATelto,
CJIO’KE€HHUE, YMHOXKEHUE, JACJICHUE alNreOpandeckux Apooeil.

BoInonHATE TOXKAECTBEHHBIE MTPe00pa30BaHMs PAlMOHATBHBIX BBIPAKECHHI.

[TpumensTs mpeoOpa3zoBaHUs BbIPAXKEHUH AJIs PEIICHUs PA3IUYHbIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.

[IpuMEHATP TMOHATHE CTENEHW C LENbIM IOKAa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BIPAXKEHU, COAEPIKAIIMX CTEIIEHH C LIETbIM MTOKA3aTeIeM.

HppanroHaabHbI€ BBIPAXKEHUS.

HaxoauTpe nonycTrumele 3HAY€HUS] IEPEMEHHBIX B BBRIPAKEHUSAX, COJICPHKALIUX
apumeTnyecKkrue KBapaTHbIE KOPHH.

BrinonHaTe npeoOpa3zoBaHus HPPALMOHAIBHBIX BBIPAXKEHUH, HCHOJB3YS
CBOWCTBA KOPHEMN.

YpaBHeHMs U HEpaBeHCTBA

Pemars kBagpaTHbIie ypaBHEHUS.

Pemwiate qpoOHO-panimoHanbHbIe YpaBHEHUS.

Pewlate nuHEWHbIE ypaBHEHUS C NApaMETPaMU, HECIIOXHBIE CHCTEMBI
JIMHEWHBIX YPAaBHEHUH C ITAPAMETPAMMU.

[IpoBOAUTH HCCIIEIOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
NpUMEHEHUEM Trpaduueckux TMpeAcTaBlIeHU (ycTaHaBIMBaTh, UMEET JIU
YPAaBHEHHE WM CUCTEMA YPABHEHUI PEIIEHUS, €CIM HMEET, TO CKOJBKO, H
npouee).



[lepexomuTth OT cioBecHOW (OPMYIUPOBKH 3amauu K €€ anrebpandeckoi
MOJIEJIM C TIOMOUIbIO COCTaBJICHHS YpaBHEHHsS WM CHCTEMbl YpaBHEHHIA,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJIa4M MOJIYYECHHBIN pe3ybTarT.

ITpuMeHATh CBOICTBA YMCIIOBBIX HEPABEHCTB [UIsl CpPaBHEHMs, OLICHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OAHOM IEPEMEHHON M UX CHUCTEMBI, JaBaTh
rpauyueckyr0 WILITIOCTPAIIMI0 MHOXECTBA PpEHICHUH HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUUHA

ITonumath ¥ KCIOJIB30BaTh (PYHKLIMOHAIBHBIE MOHATUS U S3bIK (TEPMHUHBI,
CUMBOJINYECKHE O0O03HAUEHMs), ONpPENENATh 3HAuUeHUE (PYHKUMU IO 3HAYEHUIO
apryMeHTa, OIpeIesITh CBOMCTBA (YHKIUH MO €€ rpaduKy.

Ctpouts rpaduku QpyHKUUN , ONMKUCHIBATH CBOMCTBA YMCIOBOW (PYHKIIMH IO
e€ rpaduxy.

K koHIty 00yuyeHus B 9 kiacce 00y4aromuics MOMyduT CIEAYIOIINE TPeIMETHbIE
pPE3YIbTaTHI:

Yucna v BBIYMCICHUSA

CB0OOOJHO oOmepupoBaTh MNOHATUSIMHU: KOPEHb M- CTENEHH, CTENEHb C
palMOHAJIBHBIM II0KAa3aTelIeM, HAaXOAUTh KOPEHb H-U CTENEHU, CTEIEHb C
paloHaIbHBIM [OKa3aTeJIeM, HCIONb3Yys MNpPU HEOOXOTUMOCTH KaJbKYJISATOP,
IIPUMEHATDH CBOMCTBA KOPHSA 11-i CTEIIEHHU, CTEIIEHU C PALMOHAIBHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATUE MHOXECTBA ACHCTBUTENIBHBIX UYUCEN IPU PELICHUU
3a1a4, IPOBEICHUM PACCYKICHHUN U 10KA3aTEIbCTB.

CpaBHHBaTh M  yHOPAJOYMBATH JICHCTBUTENBbHBIE YHCIA, OKPYIJIATH
JNEUCTBUTEIBHBIE YMCIIA, BBINOJIHATh IIPUKUIKY PE3YyJbTaTa BBIYMCIEHUM, OLIEHKY
YUCJIOBBIX BBIPAYKEHU.

AnredOpanveckue BbIPaKeHUS

CBOOOHO oOMepUpoBaTh MOHATHEM KBAJpPAaTHOTO TPEXUIEHA, HAXOAMTH
KOPHM KBaJpaTHOI'O TPEXWICHA.

PacknanpiBaThe KBapaTHBIN TPEXUIIEH HA IUHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pemats JIMHEMHBIE U KBAAPATHBIE YPAaBHEHUSA, YPABHEHHs, CBOAALIUECA K
HUM, IpOOHO-pAIIMOHAIBHBIE YPAaBHEHHUS.

Pemars HECI0KHBIE KBAIpATHBIE YPABHEHUS C IAPAMETPOM.

Pemats nuHENWHBbIE HEPABEHCTBA, KBAJpaTHbIC HEPABEHCTBA, MCIOJIb30BAThH
METOJi MHTEPBAJIOB, M300pa)kaTh PELICHHE HEPABEHCTB HA YHUCIOBOM MpPSAMOW,
3aIIMCHIBATh PELICHUE C IIOMOILBI CUMBOJIOB.

Pemare cucrembl AByX JIMHEMHBIX YPaBHEHHW C JIBYMs NEPEMEHHBIMU M
CHUCTEMBI JIBYX YPaBHEHHUMH, B KOTOPBIX OJTHO YPAaBHEHHUE HE SIBISACTCS JINHEUHBIM.

Peliats HECIIOKHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUH € ITApaMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCHIIBHBIX IIPE0Opa30BaHui, 3aMEHbI IEPEMEHHOI,
rpauueckoro MeToja Mpy pelieHny ypaBHeHUN 3-i U 4-i1 cTeneHen.

Pemarp cucTeMbl JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHUCTEMbI
HEPaBEHCTB Ha YUCJIOBOW MPSIMOiA, 3aITUCHIBATh PEIIEHNE C TOMOIIBIO CUMBOJIOB.

Pemars ypaBHeHHs, HepaBEHCTBA M HX CHCTEMbl, B TOM YHCIE C
OTpaHUYEHUSIMU, HATIPUMED, B LEIbIX YUCIIAX.

[TpoBouTh HccneaOBaHUS YPAaBHEHU M CUCTEM ypaBHEHHil, B TOM 4YHCIE C
npUMEHEHnEeM Trpaduueckux TMpeAcTaBlIeHU (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WJIM CHCTEMa YpPAaBHEHHM pEIEeHUs, €CIIU HUMEET, TO CKOJbKO, U
npouee).

Pemate TexcTOBBIE 3amaun  anreOpandecKUM CIOCOOOM C  TIOMOIIBIO
COCTaBJICHUS] YPABHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA W HUX CUCTEMBI HJisi COCTaBJICHUS
MAaTeMaTUYECKOW MOJEIM pEeajJbHOM CHUTyalluM WIM NPUKIAIHOM 3aJayH,
UHTEPIPETUPOBATH MOIYUCHHBIE PE3YIbTAThI B 3aJJAHHOM KOHTEKCTE.

Yuc1oBble MOCT€10BATEILHOCTH H POrPeccUuu

CB0OOOIHO omepupoBaTh MOHSITHSAMHU: 3aBUCUMOCTb, (YHKIMSA, Tpadux
byHKUMM, TpsAMas TPONOPLHOHAIBHOCTh, JHMHEWHas (QyHkuus, oOpaTHas
MIPOTIOPIIMOHAIEHOCTE, Tapabosta, runepOoia, KyCouHO-3a/1aHHast (PyHKITHS.

HccnenoBath pyHkuuio mo e€ rpaduky, yCTaHaBIMBATh CBOMCTBA (DYHKIIUMA:
00JIacTh OmpeneNieHusl, MHOXECTBO 3HAYEHUH, HYIU (QYHKIUU, TPOMEKYTKU
3HAKOMOCTOSIHCTBA, MPOMEXYTKHM BO3pacTaHus U yObIBaHMS, UYETHOCTh U
HEYETHOCTDh, HAUOOJIbIIIEE U HAUMEHbIIIEE 3HAYEHUs1, ACUMITTOTHI.

Pacnio3naBate kBajpaTHuHyIO (QYHKLHIO MO (opmysie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peatbHON KU3HU, (PUUKU, TEOMETPHUH.

Onpenensate nosoxeHue rpaduka KBaApaTUYHOW (PYHKIIMU B 3aBUCUMOCTH
oT €€ K03 PUITMEHTOB.

Crpouts rpaduk  KBagpaTUyHOW  (QYHKIUH, OMNHUCHIBATH  CBOWMCTBA
KBaJIpaTHUHOU PyHKIIMHU 10 €€ TpaduKy.

Hcronp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JJIS PEIICHUS 3a71a4.

Ha npumepe kBaapatnyHoll QyHKIMU CTpouTh rpaduk QyHkiuu y =af(kx +
b) + ¢ ¢ momoibio peodpazoBaHuil rpaduka GyHKIUH y=£(X).

WnmocTpupoBaTh € MOMOINBIO Tpaduka peajbHYI0 3aBUCHUMOCTh WIH
MPOLECC MO UX XapaKTePUCTHKAM.

Apudmerndeckasi U reoMeTpruIecKasi IPOrpeccuu

CB0OOIHO ONEPUPOBATH MOHATUIAMU: TIOCIEIOBATENBHOCTD, apupMeTHUeCKast
U T€OMETPUYECKask TPOrPECCHUM.



3amaBaTh TOCJIENOBATEILHOCTH PAa3HBIMH CIIOCOOAMM: OMKCATEIILHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (YOPMYJITBI 72-TO WICHA, PEKYPPEHTHBIM.

BrImomHATE  BBIYMCICHWS € WCHOJIb30BaHWUEM (QopMysn n-ro  dYiieHa
apu(METUIECKON U TEOMETPUUECKOHN MPOTPECCHid, CyMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh YIEHBI TMOCIEIOBATEILHOCTH TOYKAMH Ha KOOPAWHATHOM
MJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMHU TOCIEAOBATEILHOCTSIMU, B TOM
qrclie 3a7a4d U3 PEaTbHON JKU3HM (C UCIIOJIb30BAHUEM KalbKYJIATOPA, IU(PPOBHIX
TEXHOJIOTUH).

PacroznaBaTh W TOPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCJICTIOBATEILHOCTEH,  OTPAaHUYEHHBIX  IOCJIENOBATEILHOCTEH, MOHOTOHHO
BO3pacCTaOMuUX (YOBIBAIOIINX ) TOCIEI0BATEILHOCTEH.

HimeTh mpeacTaBIeHrne 0 CXOJUMOCTHU MOCIEA0BATEILHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO yOBIBAIOIICH reOMETPUIECKON IPOTPECCHH.

[IpumeHsATh METO MAaTEMAaTHYECKOW MHTYKIIUH TIPU PEIICHUN 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
No KoanuyecTBO 4acoB
HaumeHoBaHMe pa3/ie/ioB U TeM NPOTrPAMMBbI DJIeKTPOHHbIE
n/n Bcero  Kountpoabuble  IIpakTnueckue
o0pa3oBaTejbHbIe pecypchl
padoThI padoTsbI
| YUUCJIA U BBIYUCJIEHHMS. Panmonanbabie 15 | Bbubnuoreka [IOK
yucia (MOBTOpeHue) https://m.edsoo.ru/7f4131ce
) OYHKIIWN. Koopauuate! u rpaduky. 10 1 bubnuorexa [JOK
DOyHKIINH https://m.edsoo.ru/7f4131ce
3 AJITEBPAMYECKUE BBIPAKEHU . 10 bubnnorexka HOK
Bripaxenus ¢ nepeMeHHBIMU https://m.edsoo.ru/7f4131ce
4 YPABHEHUS U CUCTEMbI YPABHEHU. 20 1 bubnmoreka [JOK
JluHeliHbIe ypaBHEHUS https://m.edsoo.ru/7f4131ce
5 UNCJIA 1 BBIUNCJIEHUA. Crenens ¢ 10 bu6mmoreka [IOK
HaTypaJbHBIM TIOKa3aTesieM https://m.edsoo.ru/7f4131ce
6 AJITEBPAMYECKUE BBIPAXKEHU . 15 1 bubnmoreka [JOK
MHorouseHsl https://m.edsoo.ru/7f4131ce
. AJITEBPAMYECKUE BBIPAXKEHU . 15 1 bubnmoreka [JOK
DopMyIIbl COKPAIEHHOTO YMHOKEHUS https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
8 YNCJIA U BBIYUCJIEHUSA. [enumocTb 10 https://m.cdsoo.rw/7f413 1 ce
. bubmmorexa LIOK
? OYHKIWN. Jlunetinas dyniis 10 1 https://m.edsoo.ru/7f4131ce
10 YPABHEHUS U CUCTEMbI YPABHEHU. 13 1 bubnmoreka [JOK
Cucrtembl TUHEHHBIX YpaBHEHUH https://m.edsoo.ru/7f4131ce
1 [ToBTOpEeHME, 0000IIEHUE, CUCTEMATH3AIIHS 2 1 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f4131ce
OBILEE KOJIMYECTBO YACOB I10 136 2 0
[TPOI'PAMME




8 KVIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
1 YPABHEHUA 1 HEPABEHCTBA. )5 1 bu6muoreka [JOK
Hepapenctpa https://m.edsoo.ru/7f4131ce
) UNCJIA U BBIUMCJIEHUA. KBanpaTHbiit ’5 | bubnmoreka [JOK
KOpPEHD https://m.edsoo.ru/7f4131ce
3 YPABHEHUA 1 HEPABEHCTBA. )5 | bu6muoreka [IOK
KBanpaTHbsle ypaBHEHUS https://m.edsoo.ru/7f4131ce
4 AJITEBPAMYECKUE BBIPAKEHU L. 20 1 bu6muoreka [IOK
JIpoOHO-palinoHalIbHbIE BHIPAKEHUS https://m.edsoo.ru/7f4131ce
5 YPABHEHUA 1 HEPABEHCTBA. ” | bubnmoreka [JOK
JpoGHO-palmoHaIbHbIC YpaBHEHUS https://m.edsoo.ru/7f4131ce
bubnunorexa [IOK
6 OYHKLMH 15 1 https://m.edsoo.ru/7f4131ce
. AJITEBPAYECKUE BBIPAXKEHU . 14 bu6muoreka [IOK
Crenenu https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
8 UNCJIA U BBIUNCJIEHUS. lenumocTh 7 1 hitps://m.cdsoo.rw/7f413 1 ce
9 [ToBTOpeHue, 06001IEHNE, 16 | but6mmoreka [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 8 0

https://m.edsoo.ru/7f4131ce




9 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
! OYHKIN 30 ! https://m.edsoo.ru/7f4131ce
) YPABHEHUA 1 HEPABEHCTBA. 20 1 bubnnorexka HOK
KBagparusie HepaBeHCTBA https://m.edsoo.ru/7f4131ce
3 YPABHEHUA 1 HEPABEHCTBA. 30 | bubnmoreka [JOK
VYpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/7f4131ce
4 UNCJIOBBIE ITOCJIEAOBATEJIBHOCTHU 30 | bubnmoreka [JOK
N ITPOTPECCUN https://m.edsoo.ru/7f4131ce
5 AJITEBPAMYECKUE BBIPAXXEHN . 20 1 bubnnoreka HOK
Crenensb ¢ pallMOHAJIBHBIM IMOKa3aTeIeM https://m.edsoo.ru/7f4131ce
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 40 | Bbu6nmuoreka [IOK
3HAHUU https://m.edsoo.ru/7f4131ce
Bbubnmuoreka [IOK







