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INOACHUTEJIbHASA 3AIINCKA

Anrebpa sBIISIETCS OJAHMM U3 OINOPHBIX KYpPCOB OCHOBHOTO OOIMIETO
oOpa3oBaHUs: OHA O0OecTieunBaeT U3yUeHUE IPYTUX AUCIUILIINH KaK €CTeCTBEHHO-
HAyYHOTO0, TaK W TYMaHUTApHOTO IHUKIOB, €€ OCBOCHHE HEOOXOIUMO IIs
NpOAO/DKeHUST O00pa3oBaHWsl W JUIS  TOBCEAHEBHOW JKM3HHM. Pasputue Yy
Oo0y4aromMXCsl HAYYHBIX MPEICTABICHHA O TNPOMCXOXKACHUU U CYIIHOCTH
anreOpandeckux aOCTpaKIHid, CIIOCO0Ee OTPAKEHHS MaTeMaTHYECKOW HayKOM
SBIICHUH M TIPOIECCOB B TpHpOJe M OOIIECTBE, POJIM MaTEeMaTHYECKOTO
MOJICJTUPOBAaHUS B HAYYHOM TIO3HAHWMM W B TMPAKTUKE CIIOCOOCTBYET
(GOpMHPOBAHHIO HAYYHOTO MUPOBO33PCHHUS U KAYECTB MBIIUICHUS, HEOOXOIMMBIX
JUIsL  ajamnTalid B COBPEMEHHOM 1udpoBoM obmectBe. M3ydeHue anreOps
o0ecrieunBaeT  pa3BUTHE yMEHHs  HAONIOAAaTh, CpPaBHUBATh, HAXOJHUThH
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICWCTBHS, BBIBOJBI, (OPMYIUPOBATH
yrBepkaeHus. OcBoeHue Kypca anreOpbl 00eCreunBaeT Pa3BUTHE JIOTUYECKOTO
MBIIUICHUS] OOYYalOIUXCs: OHHM HCHOJB3YIOT JeAyKTUBHBIE M HHIYKTUBHBIC
paccykaeHus, 0o0OOIIeHHe W KOHKPETH3allnio, abCTparupoBaHWE W aHAJIOTHIO.
OOydenune anreOpe TMpeanoJiaraeT 3HAYUTENBHBIH O0BEM CaMOCTOSTEIHHON
JESATEIIBHOCTH  OOYYaroIMXCsl, TMOATOMY CaMOCTOSTENILHOE pelIeHHue 3ajad
00YyYaIOMIMMUCS SIBIIETCS pealn3allueil NesTeIbHOCTHOTO IPUHIIAIIA 00yYESHHS.

B crpyktype mnporpammel y4eOHOTO Kypca «Anredpa» yriyOIEHHOTO
U3YYCHHUS OCHOBHOE MECTO 3aHHMMAIOT COJEP)KATEIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIUUCICHUA», «ANTeOpanyecKrue BBIpAXKEHUS», «YpPaBHEHUS U
HepaBeHCTBa», «DyHkuuw». Kaxmas W3 3TUX COAEpIKATEIbHO-METOIUYECKUX
JMHUAN Pa3BUBAETCS Ha MPOTSHKCHUU TPEX JIET U3yUSHHsI Kypca, B3aUMOACHUCTBYSI C
JIPYTUMHU €ro JHHUSAMHU. B Xone u3ydeHHsl Kypca OOydYarOMIMMCS MPHXOTUTCS
JIOTHYECKH PacCyKAaTh, UCMOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBsI3H
C 9TUM B TIPOrpaMMy y4eOHOTO Kypca «Anredpa» BKIIOYCHBI HEKOTOPHIE OCHOBBI
JOTHKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pas3JellaXx MaTeMaTHYeCKOTO
oOpa3oBaHWsi ¥  CIOCOOCTBYIOIIME  OBJIAJICHUIO  OOYy4YalOIMUMKCS  OCHOB
YHHUBEPCATHLHOTO MaTeMaTH4eCcKoro s3bika. Coaep)KaTeNbHOH M CTPYKTYpPHOM
OCOOCHHOCTBIO Yy4eOHOTO Kypca «AunreOpa» SIBISETCS €ro WHTETPHUPOBAHHBIN
Xapakrep.

Conepkanvie JmHUU «Yuclia W BBIYUCICHUS» CIY>KAT OCHOBOW ISt
JABHEHIIET0 M3YYCHUsT MAaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYAIOIIUXCS
JIOTUYECKOTO MBIIUICHHUS, JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS alTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEIHEBHOM
®u3HU. Pa3BuTHE MOHATHA O 4YKCIEe HAa ypPOBHE OCHOBHOIO O0ILEro oO0pa3oBaHUA
CBSI3aHO C PAIMOHAIBHBIMU M HMPPALNUOHAIBHBIMH YHUCIaMH, (HOPMUPOBAHUEM



IPEACTABICHUA O JEHCTBUTEIILHOM YHCJIE. 3aBEPLICHUE OCBOCHHSI YHUCIOBOU
JIMHUY OTHECEHO K CpeHeMy 001IeMy 00pa3oBaHHMIO.

Copeprkanue AByX anreOpandecKux JIMHUA — « ANreOpandecKue BhIPAKEHUSD)
U «YpaBHEHMS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHHUIO Yy OOyHAIOMIMXCA
MaTEMaTUYEeCKOro ammnapara, HeoOXOJUMOTro JUIsl PelleHUs 3aJad MaTEeMaTUKH,
CMEXHBIX MPEMETOB U OKpY»Karoleil peaabHocTH. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHusi y4eOHBIM MaTepuaa TPYNIOUPYETCS BOKPYT PalMOHAIBHBIX
BbIpaKeHU. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKH KakK S3bIKa s
MIOCTPOCHUSI MaTEMAaTUYECKUX MOJEJEH, OIMCAHMUS TMPOLECCOB U  SBJICHUU
peanbHOoro mupa. B 3agaum oOyueHus anreOpe BXOIAT TakKKe JajibHeElIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHUS,, HEOOXOAUMOIO, B YAaCTHOCTH, JUIS
OCBOGHHUSI Kypca UH(GOPMATUKH, W OBJAJCHHE HaBbIKAMU JEIyKTUBHBIX
paccyxnenuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (HOpM CIOCOOCTBYET PA3BUTHUIO
BOOOpaxeHus1, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue (pyHKIIMOHATBHO-TPA(UUIECKON JIMHUU HALIEJICHO Ha MOJTyYCHHE
0o0y4JamuMucs 3HaHUM 0 (PYHKUIMAX KaK BaKHEHIEH MaTeMaTH4eCKOW MOJENH
JUIS. OTIMCAHUS M UCCIIEOBaHMs Pa3HOOOPA3HBIX MPOIECCOB U ABJICHUN B MPHUPOJE
u obmiectBe. M3yueHue martepuana CroCOOCTBYET Pa3BUTHUIO Yy OO0YyYaIOIMIUXCS
YMEHHSI UCIIOJIb30BaTh PA3JIMUYHbIEC BBIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMATUKH —
CJIOBECHOTO, CHMBOJHYECKOTO, rpauueckoro, BHOCUT BKJIaa B (OpPMHUPOBAHUE
IPEICTABICHUIA O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNUN U KYJIbTYPBI.

YrnyOonéHubii Kypc anreopbl XapaKkTepu3yeTcs U3YUYECHHUEM
JOTIOJIHUTENBHOTO TEOPETUYECKOTO armapara M CBSI3aHHBIX C HUM METOJIOB
pemieHust 3anad. AunreOpa ABISETCS SI3bIKOM IS ONUCAaHUA OOBEKTOB W
3aKOHOMEPHOCTEH, CIIY’)KUT OCHOBOM MAaTE€MAaTH4EeCKOro MojaenupoBaHusd. Ilpum
3TOM CaMU OOBEKTHl MAaTEMaTHUYECKHX YMO3aKIIOUEHMN M MPUHATHIE B anredpe
npaBuia UX KOHCTPYHPOBAHHUS CIOCOOCTBYIOT (OPMHUPOBAHHIO  YMEHHUU
000CHOBBIBATh U JOKA3bIBATH CYXKACHUS, pPa3BUBAIOT MATEMATUUYECKYIO UHTYHUIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTMYECKHX MOCTPOCHHUM M y4yaT HX
npuMeHeHnto. Tem cambpiM anredpa 3aHMMaeT OAHO M3 BEAYIIMX MECT B
(GbopMUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YYaIOLTHXCS.

CornacHo yueOHOMY IMaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOpBIM BKIIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielibl COJEpKAHUS:
«Yucna W BBIUUCICHUA», «ANTeOpanyecKue BbIpAXKEHUS», «YpaBHEHUS U
HEpaBEHCTBA», «DyHKLM.

Ha usyuenne yue6HOTO Kypca «Anredpa» orpoautcs 408 dacos: B 7 Kiiacce
— 136 yacoB (4 vaca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B Heenw0), B 9
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucnaa v BBIYMCICHUSA

Panuonansueie uncna. CpaBHEHUE, yMNOpSAAOYMBAHUE U apUPMETHUYECKUE
JNEWCTBUS C pallMOHAJIBbHBIMU YucaaMu. YucnoBas npsiMasi, MOJLyJIb YHCIIA.

CreneHp C HaTypajJbHBIM IIOKa3aTeleM M €€ CBOWMCTBA. 3alUCh 4YHUCIa B
JECITUYHOW MO3ULIMOHHOW CUCTEME CUUCIIEHHUS.

Pemenne TeKCTOBBIX 3a7a4 apupMeTHUECKUM criocoboM. Perenne 3anay u3
peaabHOM MPaKTUKU HA YacTH, HA APOOU, HA MPOLEHTHI, TPUMEHEHUE OTHOIICHUM
U TpOMNOpUUH MpU pelIeHUuH 3a/]ad, pelleHUe 3ajad Ha JBWXXEeHHe, paldoTy,
IIOKYIIKH, HAJIOTH.

JemuMmocTs nenbix uncelr. CBoCTBA IETMMOCTH.

[IpocTeie u cocTaBHble uucia. YETHple W HE4y€THblE uncia. [IpusHaku
nenuMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku AEIMMOCTH CYMMBI M
IIPOU3BEACHUS LIEJIbIX YHCEII [IPU PEUIEHUU 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HauGonpmumii o0muii genuTens 1 HauMeHbIIee 00IIee KpaTHOE IBYX YHCEIL.
B3anmHuo npocteie yncna. Anroputm EBkinaa.

Jlenenue ¢ octaTkoM. AprupMeTHYeCKre ONepaIMK HaJl OCTaTKaMHU.

AJredOpanveckue BbIPaKeHUS

BrlpakeHHe ¢ NEPEMEHHBIMHA. 3HAYEHUE BBIPAKECHUS C IEPEMEHHBIMMU.
[IpencraBieHne 3aBUCUMOCTH MEXY BETUUMHAMHU B BUJE (POPMYJIBI.

ToxnaectBo. ToxxaecTBeHHbIE TPEOOPa30BAHUS ANTreOpanueCcKUX BBIPAKEHUI.
Jloka3aTenbCTBO TOKIAECTB.

Onnouwiensl. OHOWIEH CTaHAAPTHOTO BUa. CTENEHb OJHOYJICHA.

MHorounensl. MHorowieH crangapTHoro Buja. CTeneHb MHOTOWIEHA.
CrnoxeHne, BBIYMTAaHUE, YMHOKECHUE W JIeJIeHUE MHOrowieHOB. [IpeoOpa3oBanue
LIEJIOTO BBIpAXXEHUs B MHOTO4JIeH. KOpHM MHOro4IeHa.

@opMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaApAT CYMMbI M KBaJApaT Pa3HOCTH
JBYX BbIpaKeHUH, KyO0 CyMMbl U KyO pa3sHOCTH JBYX BBIpAXEHUH, pPa3HOCTb
KBaJpaToB JIBYX BBIPQKCHUM, MNPOU3BEICHUE PA3HOCTH M CYMMBI JABYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JBYX BBIPAKEHHUIA.

PaznoxeHnne MHOro4jieHa Ha MHOXKHUTENU. BboiHeceHre 00111ero MHOXKUTEIS 3a
CKOOKU. MeTos1 rpynnupoBKHY.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue ¢ oHOHM nepeMeHHol. Kopenb ypaBHeHusi. CBOMCTBA ypaBHEHUI
C OOHOM IIEpEMEHHOM. PaBHOCWIBHOCTH ypaBHEHMM. YPaBHEHHME  Kak
MaTeMaTU4YECKask MOJAENb PEAIbHOW CUTYAILNH.



JIuHeliHOE ypaBHEHME C OJHOM IIEpeMEHHOM. UMCIO KOpHEW JIMHENHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3aad C IOMOIIBIO JIMHEHMHBIX YPaBHEHUM.
JInHeliHOE ypaBHEHHE, COEPIKAILEE 3HAK MOLYJIA.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHMHOTrO ypaBHEHUS C ABYMSI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPAaBHEHMM C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToA pelIeHHUs CUCTEMbl JHMHEWHBIX YypaBHEHHUH C JIByMs
nepeMeHHbIMU. PellleHne cucTteM JHMHENMHBIX YPaBHEHHH C ABYMS NEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeETOAOM cioxeHus. Cucrema JIByX JIMHEHHBIX
YPAaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIIBHON CUTYAIUH.

DyHKUUHA

Koopaunara Touku Ha npssMou. UucnoBele TpOMEXYTKU. PaccTosiHne MexIy
JIBYMsI TOUKaMU KOOPAUHATHOM ITPSMOM.

ITpsimoyronbHasi cucremMa KOOpAMHAT. AOcuucca U OpJAuHATa TOYKH Ha
KOOpPAMHATHOM I1ocKocTH. IIpuMepsl rpadgukos, 3agaHHbix Gopmynamu. Urtenue
rpauKoOB peaNbHbIX 3aBUCUMOCTEIA.

OyHKIHOHANBHBIE 3aBUCUMOCTH MeX1y BennuuHamu. [loHsTHEe (QyHKUMU.
Oynkuusg Kak MaTemMaTHueckas MOJENb pealpHoro mporecca. O6nacth
ompeneynieHuss U oOjacTh 3HadueHW GyHkuU. CrocoObl 3amaHust (QYHKIUU.
I'papuk pynkuuu. IloHaTns MakcuMyMa 1 MUHMMYMa, BO3pAacTaHUsl U yObIBaHUS
Ha [IPUMEPAX PeaIbHbIX 3aBUCUMOCTEN.

Jluneitnas Qynkuus, e€ cpoiictBa. ['padux nuueinoit Qynkuuu. I'paduk
dbyukiuu y = |x|. Kycouno-3amannbie QyHKIUU.

8 KUIIACC

Yucna v BBIYMCICHUSA

KBanpatusie kopHH. ApudmMeTnyeckuil KBaApaTHBIA KOPEHb U €r0 CBOICTBA.
[lonATHE WMppanMOHAIBHOrO 4wucia. JIEMCTBHS C HMPPALMOHAIBHBIMU YHCIAMH.
CBolicTBa I€MCTBUI C UPPALIMOHATIBHBIMU YHciIaMd. CpaBHEHUE UPPALIMOHATIBHBIX
YHCEJL.

IIpenactaBneHnss O paclIMPEHUAX YHUCJIOBBIX MHOXECTB. MHOXecTBa
HaTypaJibHbIX, LEJbIX, PALHOHAJbHBIX, JEUCTBUTENbHBIX uucen. CpaBHeHHE
yuces. YucioBble IPOMEKYTKH.

HevictBuss ¢ ocrtatkamu. Octatku crerneHei. IIpuMeHeHMe OCTaTkoB K
PELICHUIO YPABHEHUH B LIEJIBIX YHACIAX U TEKCTOBBIX 3a/1a4.

Pasmeppl OOBEKTOB OKPYJKAIOLIETO MHpa, JAJIUTENBHOCTh IPOLIECCOB B
oKpy»karomem mupe. CTaHIapTHBIN BU YUCIIA.

AJireOpanyeckue BbIpaKeHUS

Anrebpanueckass IpoOb. JlomycTHMble 3HAYEHUs] NMEPEMEHHBIX B JPOOHO-
palMOHAJIbHBIX BbIpaKEHUAX. (OCHOBHOE CBOWCTBO anreOpanyeckod JIpoowu.



Cnoxxenne, BBIYMTAHUE, YMHOXXEHHE U JEJICHHE anre0pamdecKux IpoOeH.
Brinenenue mnenoit wactu anredbpandeckoi Apoom.

Pannonanbubie BBIPAKECHU. ToxaeCcTBEHHBIE npeoOpa3zoBaHUs
PALMOHAJIBHBIX BBIPAXKEHUN.

JonycTuMble 3HAa4Y€HHsS] TEPEMEHHBIX B  BBIPAXKEHUSX, COAEPKALINX
apudmMeTnyecKkue  KBajApaTHble KOpHH. TOXJEeCTBEHHblE MpeoOpa3oBaHUs
BBIPXEHUM, coepKalux apupMeTHIeCcKre KBaApaTHbIe KOPHU.

Crenenb ¢ 1elbIM TIOKa3aTeleM U e€¢ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUI, COAEPKAIINX CTEICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysa KOPHEM KBAJPATHOTO ypPaBHEHWS.
KoymmuecTBO NeNCTBUTENBHBIX KOPHEW KBAaJpPAaTHOTO ypaBHEHHs. Teopema Buera.
VYpaBHEeHUsA, CBOAMMBIE K JIMHEHMHBIM YpPaBHEHUSM WJIH K KBaJpPATHBIM
ypaBHeHUsM. KBagpaTHOE ypaBHEHHE ¢ TapaMeTpoM. PellieHne TEKCTOBBIX 3a4a4 C
IIOMOUIBIO KBAIPATHBIX YPABHEHUM.

JpobHo-paninoHanbHble  ypaBHEHWs. PemieHue  1poOHO-palioHaIbHBIX
ypaBHEHUH. PenieHne TEKCTOBBIX 3aJad C IMOMOIIBI JAPOOHO-pAlIMOHAIBHBIX
ypaBHeHu#. ['padnueckast MUHTepIIpeTalisl ypaBHEHHUM ¢ IByMs [IEPEMEHHBIMU.

Yucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepageHnctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. CloKeHue
U YMHOXXEHHE YHCIOBBIX HEpaBeHCTB. OLEHMWBAHWE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[ToHssiTHE O pEUICHMM HEPABEHCTBA C OJHOW IIEPEMEHHOW. MHOXKECTBO
pelIeHN HepaBEeHCTBAa. PaBHOCHIIbBHBIE HEPABEHCTBA.

JInHeliHOEe HEpPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €r0 PELICHUMU.
PelreHre nTMHENHBIX HEPABEHCTB C OAHOW nepeMeHHON. CHCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PellleHue TEKCTOBBIX 3aj1ad C
IIOMOILBIO JINHENHBIX HEPABEHCTB C OJHOM [IEPEMEHHOM.

DyHKIUH

OO6nacTh onpeesieHuss 1 MHOXECTBO 3HaueHUN QyHKIuH. CrocoObl 3a1aHus
byuxmit. 'padux pynxmun. Urenue cBoiicTB ¢pyHkiuu no e€ rpaduky. [Ipumepst
rpadukoB GYyHKINMA, OTPAKAIOIIUX PeaIbHbIE TPOLIECCHI.

Jluneinas Qyskius. @OYHKUUU, OMNMUCHIBAIOUIME TMPSAMYI0 U OOpaTHYIO
IPOMOPIUOHANIbHBIE 3aBUCUMOCTH, X TPaduKU.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| u ux cBoiicrsa.
KycouHno-3a1annbie GyHKIUU.

9 KUIIACC

Yucjaa v BLIYUCJICHUSA



Kopenp n-i1 cremeHn u ero cBoictBa. CrTeneHb ¢ palnuOHAIBHBIM
IIOKa3aTesieM U €€ CBOMCTBA.

AJreOpanyeckue BbIpaKeHUs

ToxxnecTBeHHbIE TPEOOpa30BaHUsl BBIPAKEHHH, COIEp)KAIUX KOPEHb n-i
creneHu. ToxecTBeHHbIE TPeoOpa30BaHus BhIPAXKEHUH, COJIEPKAIIUX CTENEHb C
palMOHAJIBHBIM [TOKA3aTEIIEM.

KBagpatneii Tpé€xuneH. KopHum kBagpatHoro tpéxunena. Pasnoxxenue
KBaJpaTHOTO TPEXUJICHA HA JINHEWHBIE MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

bukBaapatHsie ypaBHeHUs. [IprMepbl TPUMEHEHUN METOAOB PaBHOCHUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBbl MEPEMEHHOM, rpaUuyecKoro MeTojAa MpH pEeHIeHUU
ypaBHEeHU 3-ii U 4-11 CTENEeHEe.

Pemenue qpoOHO-paliMOHANIbHBIX YPaBHEHUH.

Pemienune cucreM ypaBHEHUH C IByMsl IEPEMEHHBIMU. PemieHne npocTenimmx
CHUCTEM HEJNHMHEWHBIX YpaBHEHHH C OByMs NepeMeHHbIMHU. ['paduyeckuii mMeton
pELICHHs] CUCTEMbl HEJIMHEHHBIX YpaBHEHHWH C JByMs nepeMeHHbIMU. Cucrema
JBYX HEJIIMHEMHBIX YPAaBHEHUN C JBYMs IEPEMEHHBIMM KAK MOJEIb pPEATBbHOU
CUTYyallUH.

HucioBsle HepaBeHCTBA. PelieHue JIMHEWHBIX HEpaBEHCTB. JloKa3aTesnbCTBO
HEPABEHCTB.

KBagpaTHple HepaBeHCTBA C OJHOM IEpeMEHHOM. PemieHue KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM U METOJOM HHTEepBalioB. MeToj MHTEPBAIOB
JUISl pallMOHAJIbHBIX HEpaBeHCTB. [Ipocreiinine HepaBEeHCTBA C TapaMETPOM.

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

HepaBenctBo ¢ nBymsa mnepemeHHbiMU. Pemienne HepaBeHCTBA C JIByMs
nepeMeHHbIMU. CHCTEeMBbI HEpPaBEHCTB C JBYyMs NEpEeMEHHbIMH. ['paduueckuii
METOJ| PELICHUSI CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMMU.

DyHKUUHA

Oynkuus.  CpoiictBa  QyHKUMA:  Hynu — QYHKOUH,  TPOMEXKYTKU
3HAKOIOCTOSIHCTBA (DYHKIUHU, TPOMEXKYTKA BO3pAaCTaHHsl M YObIBaHUS (PYHKIIHH,
4ETHBIE U HEUETHBIE (PYHKIMH, HAUOOJbIIIee U HAaUMEHbIlIee 3HAYCHHSI (PYHKIIHU.

KBagpatuunas ¢ynkuuss u e€ cBoictBa. Mcmosb3oBaHHE CBOWCTB
KBaJlpaTuyHOM  GyHKUMKM 1 pemieHuss 3anad.  lloctpoenwe  rpaduxa
kBagpaTnuHo ¢yHkiuu. Ilonmokenue rpaduka KBaapaTHUHON (QYHKIUU B
3aBHCUMOCTH OT €& ko3 duuuentos. 'paduxu dynxuuii y =ax2, y = a(x —m)f’u y
= a(x —m)? +n. I[locrpoenne rpapukoB GYHKIHUHA C MOMOIIBLIO IPEOOPa30BaHHMIA.

HpoOHo-nunelinas ¢ynkuus. MccnenoBanue QyHKIINM.

OyHKIMsA y = X" ¢ HATYpaJbHBIM MOKa3aTeneM 1 U e€ Tpaduk.

YuciioBbIE MOCI€10BATEILHOCTH U MPOrPeccum



[Tonsitue umcnoBolt mocienoBaTenbHOCTH. KOHEuHbIE W OECKOHEYHBIE
nocyienoBaTeabHOCTH.  OrpaHMyYeHHas  IOCJIE€A0BATEIbHOCTh.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: ONUCATEIbHBIN, TAOJIUYHBIN, ¢ TOMOIIBIO (POPMYIIBI 7-TO
YJIeHa, pEeKYyPPEHTHBIN.

Apudmernueckass U TeomeTpudeckas mnporpeccu. CBOWCTBAa UJICHOB
apudmMeTnyeckoil u reoMmeTpuueckor mnporpeccuid. Dopmynbl n-ro  WieHa
apuMEeTHIECKON M TeoMeTpudecKor mporpeccuid. @opMysibl CyMMBI MEPBBIX 7
YJICHOB apu(PMETHUECKON M TeOMETPUUYECKOM Mporpeccuil. 3alaun Ha MPOLEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHrne O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAHUMU
OecKOHEYHO yObIBaIOIIEei TeOMETPUIECKON IPOTPECCUHU.

Meroa MaTemMaTH4eCcKOr HHAYKIMHU. [IpocTeniire mpumepsl.



[INMTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMbBI YYEGEHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS IPOrpamMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUSA:

IIPOSIBICHUEM HMHTEpeca K IPOLNUIOMY M HACTOALIEMY POCCHUHUCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHXKECHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpasKaIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U PeaTu3aliu ero
opaB, MpPEACTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLELYp IPaKIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MpPaKTUYECKUM NPUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX TPUHIUIIOB B JAEATEIBHOCTH YYEHOIO;

3) TPYA0BOI0 BOCIIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PpEIICHUM NPAKTUYECKUX 3aaad
MaTEMaTUYeCKOM HANpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSHKEHUH BCEW KU3HU MJS YCIEUIHOW Mpo¢eCcCHOHaTbHON
NESATEIIbBHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
HNOCTPOCHUEM MHAUBUAYATIBHON TPAEKTOPUHU OOpAa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTH4eCKOr0 BOCIIUTAHMA:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  OCTETHUYECKOMY BOCIPHUSATHIO
MaTEeMaTHUECKUX OOBEKTOB, 3aJay, PELICHUM, pacCyXKACHWH, YMEHHMIO BUJAETH
MaTEeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHOCTEH HAYYHOI'O MO3HAHUA:

OpUEHTallUEel B JIEITEIIbBHOCTM HA COBPEMEHHYIO CHUCTEMY HAayUYHBIX
IpEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak c@epbl 4YelOoBEYECKOU
JEATEIbHOCTH, JTAllOB €€ pa3sBUTHA U 3HAYMMOCTHU JUIsl Pa3BUTUSA LMBWIN3ALMM,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKW U MATEMaTHYECKOW KyJIbTYpPOH KaK CpeICTBOM
NO3HAaHUS MHpPA, OBJIAJICHUEM HaBbIKAMH MCCIIEI0BATEIbCKON AESITENbHOCTH;

6) ¢usuyeckoro BOCIUTAHMA, (POPMHPOBAHUS KYJIbBTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0/1aroNOyYus:



TOTOBHOCTBHIO TMPUMEHSITh MAaTeMaTHYECKHE 3HAHUS B HMHTEpEcax CBOETO
3I0POBbs,  BEACHUS  3A0pOBOro  oOpa3a KM3HU  (3I0pOBOE  IUTAHMUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryisipHas (undeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY U TaKOTO e IpaBa JPyroro 4yeaoBeKa;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS:

OpHEHTAallMEe Ha MPUMEHEHNE MATEMATUYECKUX 3HAHWM JJI1 pelIeHus 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKalIIeH Cpeapl, IJIaHUPOBAHUSI TOCTYNKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JI1 OKpPYXKAIoIIEH Cpeabl, OCO3ZHAHHWEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIEM U MYTEH X pelieHus;

8) ajanranum K M3MEHAKIIUMCH YCJIOBUAM COLHUAIBHON U NMPUPOIHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JACATEIbHOCTh, B TOM YHUCJIE
YMEHUE YUYUTHCS Yy APYTHX JHOJeH, MPUOOpEeTaTh B COBMECTHOW IEATEIHLHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHX;

HEOOXOMMOCThIO B (POPMUPOBAHMU HOBBIX 3HAHUH, (POpMyIHpOBATH WIEH,
MOHSATHUSI, TUTIOTE3bI 00 0OBEKTAX W SIBJICHHUSIX, B TOM YHUCJIE paHee HEU3BECTHBIX,
0Co3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHWUW W KOMIETEHTHOCTEH, IJIaHUPOBATH
CBOE Pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUS W JEUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PHUCKU U
MOCJEeACTBUS, POPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe OCBOCHHMS MpOrpaMMbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y odydaromierocst OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
pe3yJIbTaThl, XapaKTepPHU3YIOIINECs OBIIaJICHHEM YHHUBEPCAITbHBIMU
TIO3HABATEIbHBIMUA  JICHCTBUSIMH,  YHHBEPCAJIbHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSMU M YHUBEPCATLHBIMU PETYIISITUBHBIMA JACHCTBUSMHU.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
ba3oBble Jiornyeckue aeiicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKUX
O00OBEKTOB, TIOHSATHH, OTHOIICHWNW MEXAYy TNOHIATHAMH, (DopMymHpoBaTh
OTIPE/ICJICHUS] TIOHATUM, YCTAaHABIIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIIIEHHS U CPAaBHEHUS, KPUTEPUHU MPOBOUMOI0 aHAJIN3A;



BOCIIpHHUMATh,  (OopMyIupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEUUS
B (hakTax, JAHHBIX, HAOIIOJCHUAX W YTBEPXKACHUAX, MpeiaraTh KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JienaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

pa30buparh J0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPXKICHUH (MpsIMbIE M OT
NIPOTUBHOTO), TMPOBOJIUTH CAMOCTOATEIHHO JIOKA3aTeIhCTBA MAaTEMaTHYECKHX
(dakToOB, BBHICTPAWBATh APTYMEHTAIMIO, MPHUBOIUTH MPUMEPHl M KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BapHAHTOB  peIICHWs, BbIOMpaTh HaumOoJee MOAXOMAIMH ¢ yu€ToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble ucciegoBaTelbCcKue 1eMCTBUA:

WCITOJIb30BaTh BOIPOCHI KaK MCCIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopMynmupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHEe,  MpoOiIeMy,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

MPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY OKCIIEPUMEHT,
WCCJICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;

CaMOCTOSITENIbHO (POpMyIUpOoBaTh 00OOIIEHUS W BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOTO  HAONIONCHUS, HCCIEAOBAHUS, OKCIEPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTh TIOJyY€HHBIX PE3YyJIbTAaTOB, BBIBOJIOB U 000OIIICHNUI;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKXKe BBIJIBUTATH
MPE/IOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh W HM30BITOYHOCTH HWHGOpPMAINK, JaHHBIX,
HEOOXOMMBIX JJIS PEIICHUS 3a1a4H;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
UHGOPMAITUIO PA3TMYHBIX BUIOB U (POPM MPEICTaBICHHUS;

BbIOUpaTh (QopMy mpencTaBieHHs HWHGOpPMALUM U WUIIOCTPUPOBATH
perraeMbIe 3a/1a4u CXeMaMu, TuarpaMmMaMi, HTHOU rpaduKoi U MX KOMOWHAIIMSIMUY;

OIICHUBATh HAJ&KHOCTh MHPOPMAIMH 10 KPUTEPHUSM, TPEIOKCHHBIM WIIH
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHuKaTHBHBIE YHHBepcalbHble YueOHbIe el CTBUS



BOCIIPUHUMATH U (POPMYIIHPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIIMH OOIIEHHs, SCHO, TOYHO, IPAaMOTHO BBbIpaXkaThb CBOIO TOYKY 3pEHHUSA B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHUS MO XOJIy PEIICHHs 3aadyH,
KOMMEHTHPOBATH TIOJTYUEHHBINA pe3yJIbTaT;

B X0z€ 00CyXIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXITaeMON TEMBHI,
npoOJieMbl, pelaeMol 3a7aud, BBICKA3bIBaTh HJIEW, HALEJICHHbIE HA IOUCK
pEIIeHHsI, COTMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSAMH JIPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3iMyuve W CXOJCTBO IMO3WIIMNA, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NPEJCTaBISITh PE3YyIbTAThl PEIICHUS 3aJa4H, YKCIIEPUMEHTa, UCCIIeIOBAHUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OpMAT BBICTYIUIGHHA C Y4ETOM 3ajad
Npe3eHTAIUU U OCOOCHHOCTEN ayIUTOPUH;

MOHMMAaTh W HCIIOJNH30BAaTh MPEHMYIIECTBA KOMAaHIHOW W WHIWBUIYaTBLHON
paboThl TpHM peIIeHHH Yy4YeOHBIX MaTeMaTHYEeCKHX 3a7ad, NPUHUMATh Leib
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATHh OPTaHU3ALMIO COBMECTHOW pabOTHI,
pacnpeenath BUAbl paboT, IOroBapuUBaThCs, 00CYXAaTh MPOIECC U pe3ysbTatr
paboThl, 00001IaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acCTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCykIaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbI» W WHBIC); BBINOJHATH CBOIO 4YacTb pabdOTHl U
KOOPJIMHUPOBATh CBOWM JEHCTBUA C JPYTMMH WICHAMH KOMAaHJIbI, OIICHUBATH
KayecTBO pe3yJbTaTa M KaueCTBO CBOETr0 BKJIaga B OOMIMHA pe3yJabTaT IO
KpUTEpUsM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

PerynsiTuBHBIC YHMBepcaJbHbIe y4eOHbIe NeiCTBUA
Camoopranuzanus:

BBISIBJISATh MPOOJIEMBbI ISl PEIICHUS B JKM3HEHHBIX M y4E€OHBIX CHUTyalUsX,
OPUEHTUPOBATHCA B PA3JIMUHBIX MOJIX0JAX MPUHATHUS pellieHuH (MHIMBHUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH, AJTOPUTM pElIEHUs 3aJaud (WIH €ro
4acTh), BBIOMpaATh CHOCOO pEImIeHUs ¢ YYETOM HMEIONINXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapHaHThI
peleHuit ¢ yuéToM HOBOM MH(popMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJIA/IETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yiibTaTa
pelIeHus: MaTeMaTUYECKOM 3a/1aui, CAMOMOTHUBALIUU U PEPIIEKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IMPU PELICHUU 3a]1a4H,
BHOCUTb KOPPEKTHBbI B JI€SITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBLCTB,
HaNICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pPe3yJibTaTa NEATEIbHOCTH MOCTABICHHOW LEMH U
YCIIOBUSIM, OOBSACHATH MIPUYHMHBI JOCTUKEHHS WM HEIOCTIKEHUS 1IeTTH, HAaXOAUTh
o1nOKyY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPQXaTh AMOLUHM NPU U3yUYEHUH MaTeMaTHYeCKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1a4H.

IMPEAMETHBIE PE3YJIBTATDBI

K xoHiry 00yueHus B 7 kjacce 00y4yarmuics NOJYYUT CIAEAYIOLIME MPEAMETHBIE
pEe3yJIbTATHI:

Yucnaa v BBIYUCICHUSA

PanuonanbHbIe yncia.

[TepexoauTh OoT oAHOW (HOPMBI 3amKUCH 4Yucen K Apyrod (mpeoOpa3oBbIBAThH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JECATUUHYIO IPOOB).

Hcnonb30BaTh MOHATUS MHOXKECTBA HATYPAJIbHBIX YHCEI, MHOXKECTBA LEJIBIX
YHCEJ, MHOXECTBA PALUMOHAIBHBIX YHCEN IPHU PEUICHUWH 3a7ay, NPOBEICHUU
pacCyKIEHUN U TOKAa3aTEIbCTB.

[TonnmaTh U OOBACHATH CMBICI O3UIIMOHHON 3alMCH HATYPaIbHOTO YKCTIA.

CpaBHUBATH U YNIOPSAI0OYMBATH PALIMOHAJIBHBIEC YHCIIA.

BreimonHsaTh, coueTas yCTHbIE W THUCHMEHHBIE TPHUEMBI, apru(pMETHIECKUC
JIEVCTBHS C PAMOHAIIBHBIMU YKCIIAMU, UCMOJIb30BaTh CBOMCTBA YMCEN U IIpaBUiIa
JIEUCTBUNA, MPUEMBI PALIMOHAIIBHBIX BBIYUCIICHUM.

BpINOMHATE AEMCTBUS CO CTENEHSMH C HATYPAJIbHBIMU IMOKA3aTEIISAMMU.

Haxonute 3Haue€HUs YHUCIOBBIX BBIPAXKCHUH, COJACPKAIMX PALUOHAIBHBIE
YUCIa W CTEMEeHH C HATypaJbHBIM IIOKa3aTeleM, NPUMEHSITh Pa3HOOOpa3HbIC
CroCOObI U MPUEMBI BBIYHMCIICHHUS, COCTABIISATh U OLICHUBATH YMCIIOBBIE BBIPAXKEHUS
IPU pELIEHUU MPAKTUYECKUX 3a]a4 U 3aa4 U3 JPYTUX YUYEOHBIX MPEIMETOB.

OKpyrJisiTh  4YMcClia C 33JaHHOM TOYHOCTBKO, A TaKXe IO CMBICIY
MMPAKTUYECKOM CHUTyallMd, BBINOJHATh TMPUKHUIKY UM OLEHKY pe3yJibTraTta
BBIYMCJICHUN, OLIEHKY 3HAYEHUU YMCIIOBBIX BBIPAKEHUM, B TOM 4YHCIE IpPH
pPELIEHNH MPAKTUYECKUX 3a7a4.

Pemate TexkcToOBbIE 3amaud apUPMETUYECKUM CIIOCOOOM, HCIOIb30BAThH
TaONHIIBI, CXEMbI, YEePTEXKH, IPYTHe CPEACTBA MPEACTABICHUS aHHBIX TIPH
pELIeHUH 3a1a4.

Pemate npakTUKO-OpHEHTUPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOLIEHHEM
BEJIMYMH, MPONOPIUOHANIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yJIbTAaThl PEIICHUS 3aJady C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 MIPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AETUMOCTH CyMMbI U IPOU3BEICHUS LIETBIX YUCEIL.

PacknaapiBaTh HAa MHOKUTEIN HATYpPaAJIbHBIC YKCIIA.

CB00OOIHO oOmepUpoBaTh MOHATHUSAMHU: YETHOE YHCJIO, HEUETHOE YHUCIIO,
B3aMMHO ITPOCTHIE YUCTIA.

Haxonuts Hambosbmuii OOIMIMI JenWTeNh M HauMEHbIee o0Iee KpaTHOE
YUCeJl U UCIIOJIB30BATh UX MPH PEIICHUH 3a]1a4, MPUMEHSITH anroput™ EBkinaa.

OnepupoBaTh TMOHSITHEM OCTaTKa MO MOJYJI0, TPHUMEHSTh CBOMCTBA
CpPaBHEHHMI IO MOYJIIO.

Anredpanyeckue BbIpaKeHUs

Bripaxkenusi ¢ nepeMeHHbIMH.

Hcnonb3oBaTh aireOpandeckyrd TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHATH
e€ B IpoIecce OCBOSHUs yueOHOT0 MaTepHaia.

Haxonuth 3HaueHnss OYKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUAX
MEPEMEHHBIX.

HMcnonp30BaTh  IOHSATHE  TOXKACCTBA,  BBIMNOJHATH  TOXKJICCTBCHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, JOKa3bIBaTh TOXKIECTRA.

MHOro4JIeHBI.

BremmonasaTe mpeoOpa3oBaHus — [ENOTO  BHIPAKEHHS B~ MHOTOWICH
MPUBEJCHUEM TTOIOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BrimonHaTe neicTBUs (CI0KeHUE, BEIYMTAHUE, YMHOXKEHHUE) C OJTHOWICHAMU
U C MHOTOWICHAMH, MPUMEHSATHh (POPMYJIbI COKpPAIIEHHOTO YMHOXEHUSI (KBaapaT U
Ky0 CyMMBbI, KBajapaT M KyO Pa3HOCTH, Pa3HOCTh KBaJpPaTOB, CyMMa M Pa3HOCTH
KyOOB), B TOM YHCJI€ JJIsl YIIPOIICHUS BBIYUCIICHUH.

OcCylIecTBIATh Pa30KEHUE MHOTOWICHOB HAa MHOXHTEIU C IMOMOUIBIO
BBIHECEHHS 32 CKOOKH OOIIEro MHOKHUTENS, TPYIIUPOBKU CJIaraeMbIX, MPUMEHSS
dbopMyJIbl COKpPAIIEHHOTO YMHOKEHHS.

[IpumeHnsaTh mpeoOpa3oBaHUs MHOTOUYICHOB IS PEIICHUS PA3IMYHBIX 3a/1a4
U3 MaTEMATHUKH, CMEKHBIX IPEAMETOB, U3 PEAbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypajdbHBIMU TOKa3aTEIsIMHU IS
npeoOpa3oBaHUs BIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemare sMHENHBIE ypaBHEHHs C OJHOW IIEPEMEHHOM, NMPUMEHSs NpaBUia
nepexo/ia OT UCXOJHOTO YpaBHEHHUS K paBHOCWIbHOMY eMy. [IpoBepsiTh, aBisieTcs
JIX YKCJIO KOPHEM YPaBHEHHS.

[TongOupaTh nOpuMEpbl AP YHCEN, SBJISIOMUXCS pEIIEHUeM JUHEHHOTrOo
YpPaBHEHUSI C ABYMS IEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IUIOCKOCTH Tpa(UK JTHUHEHMHOTO YpaBHEHHUS C
JIBYyMsI TIEPEMEHHBIMH, MOJB3YACh TpaduKOM, MPUBOAUTH MNPUMEPHI PELICHUS
YpaBHEHUSL.

Pemate cucteMsl IByX JIMHEMHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU, B TOM
qucie rpadu4ecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHHE WIH CHUCTEMY JIMHEHHBIX
YPaBHEHUN 1O YCJIOBHUIO 3aJa4d, WHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl NIOJIy4CHHBIN PE3yIbTaT.

DyHKUUHA

Koopaunats! u rpaduxu.

N300pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 33 TaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YUCIOBbIE IPOMEKYTKH Ha
areOpanvyeckoM si3bIKe.

OTmeyaTs B KOOPAMHATHOM INIOCKOCTH TOUYKH I10 33JaHHBIM KOOPJAMHATAM.

OyHKIMH.

Ctpouts rpaduKu TMHEHHBIX QYHKIUH.

OnucelBaTh C TMOMOLIBI0 (PYHKIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJHUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTD, BpeMs, 00bEM pabOTHI.

Haxonuth 3HaueHre QyHKIIUYU MO 3HAYCHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpPeACTaBICHUS M aHAIW3a HMHPOpMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TpaUKOB peabHbIX IPOLECCOB
Y 3aBUCUMOCTEM.

Wcnonp3oBaTtk cBOWCTBa (YHKIMM i1 aHaiu3a TpauKOB pealbHbIX
3aBUCUMOCTEH (Hynu (QYHKIMHM, MPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKIIHH,
IPOMEXYTKH BO3pacTaHusi W yObIBaHUS (DYHKLWH, HAauOOJbIIEe M HAaUMEHBIIIEE
3Ha4YeHUs PYHKIIUN).

Hcnonp3oBath rpaduku AJis UCCIEA0BAHUS MIPOLIECCOB U 3aBUCUMOCTEH, IIPH
pelleHny 3a7a4 U3 IPYruxX y4eOHbIX MPEAMETOB U pealbHON )KU3HHU.

K konIiry o0yueHus B 8 kj1acce oOy4aromuiics MOTyYUT CIASAYIONTNE MPEIMETHbBIC
pe3yabTaThl:
YucJia 1 BBIYUCIEHUS
HppanmonanpHbIe Yucia.
[loHnMaTh W HCHOJIB30BaTh MPEACTABICHUS O PACHIMPEHUH YHUCIOBBIX
MHO>KECTB.
CB00OOHO OTepUpOBaTh MOHATUSIMU: KBaAPATHBIA KOPEHb, apu(METUUCCKUM
KBaJIPaTHbIM KOPEHb, UPPALMOHAIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJIPATHBIC
KOPHH, UCTIONIB3Ysl ~ TPU  HEOOXOJUMOCTH  KaJbKYJATOD, BBITIOJIHSATD



npeoOpa3oBaHusl BBIPAKEHUHN, COAEPXKAIIUX KBaJpaTHbIE KOPHHU, HCIOJb3Ys
CBOWCTBA KOPHEMN.

Hcnonb30BaTh HayallbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YUCeJ JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh 1€UCTBUTEIbHbBIC
4yycia TOUKaMU Ha KOOPAUHATHOW MPSAMOM.

Hcnonp30Bath 3amucu OONBIIMX U MaJbIX YUCEN C MOMOIIBIO JIECATUYHBIX
npobeit u crenenedl uncna 10, 3amUChIBaTh W OKPYIJIATH YHUCIIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emMMoCTb.

CBoOOIHO oOmepupoBaTh MOHSATUEM OCTaTKa IO MOJYJI0, NPUMEHSThH
CBOMCTBa CPaBHEHHUI MO MOJYJIIO, HAXOJAUTh OCTaTKH CYMMBbI M IPOU3BEACHHS MO
JAHHOMY MOZYJIIO.

AJredOpanveckue BbIPaKeHUS

JpoGHO-panimoHanbHbIEe BEIPAKEHHUS.

Haxomuth gomycTuMble 3HAU€HUS TEPEMEHHBIX B JIPOOHO-pAIlMOHATBHBIX
BBIPKECHHUSIX.

[IpumMeHsATh OCHOBHOE CBOMCTBO PaIlMOHAIBHON APOOH.

BrinonusaTe npuBeneHue anredpandeckux ApoOei k oOieMy 3HaMEHAaTelto,
CJIO’KE€HHUE, YMHOXKEHUE, JACIeHHUE alNreOpandeckux Apooeil.

BoInonHATE TOXKAECTBEHHBIE MTPe00Opa30BaHus PAllMOHATBHBIX BBIPAKECHHI.

[TpumensaTs nmpeoOpa3zoBaHUs BbIPAKEHHUH Al PEIICHUs PAa3IUYHbIX 3334 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.

[IpyMEHATP TOHSATHE CTENEHUW C LENbIM ITOKAa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BIPAXKEHUI, COAEPIKAIIMX CTEIIEHH C LIETBIM MTOKA3aTeIeM.

HppauroHaabHbI€ BBIPAXKEHUS.

HaxoauTpe qonmycTUMBbIE 3HAYEHUS IEPEMEHHBIX B BBIPAKEHUSX, COJIEPHKALIUX
apumeTnyecKkrue KBaApaTHbIE KOPHH.

BoinmonusaTe mpeoOpazoBaHus HMpPpaIMOHATIbHBIX BBIPAKEHUH, HCIONb3YS
CBOWCTBA KOPHEMN.

YpaBHeHMs U HEPaBeHCTBA

Pemars kBagpaTHbIie ypaBHEHUS.

Pemate qpoOGHO-panimoHanbHble YpaBHEHUS.

Pewlate nuHEWHbIE ypaBHEHUS C NApAMETPAMU, HECIIOXKHBIE CHCTEMbI
JIMHEWHBIX YPABHEHUH C ITAPAMETPAMMU.

[IpoBOANTE KCCIIEIOBAaHNS YPABHEHUM M CUCTEM YPABHEHUM, B TOM YHCIIE C
npUMEHEHUEeM Trpaduueckux TMpeAcTaBlIeHU (ycTaHAaBIUMBaTh, UMEET JIU
YpPaBHEHHE WM CUCTEMA YPABHEHHUI PEIIEHUS, €CIM HUMEET, TO CKOJbKO, H
npouee).



[TepexoauTth OT cioBecHOW (OPMYTUPOBKH 3amauu K €€ anrebpandeckoit
MOJIEJIM C TIOMOUIbIO COCTaBJICHHSI YPaBHEHHMsSI WM CHCTEMbl YpaBHEHHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJIa4M MOJIY4YECHHBIN pe3ynbTar.

ITpuMeHATh CBOICTBA YMCIIOBBIX HEPABEHCTB [UIsl CPaBHEHMS, OLICHKH,
pelaTh JIMHEWHbIE HEPaBEHCTBA C OJHOM IEPEMEHHON M UX CHUCTEMBI, JaBaTh
rpauyueckylo WILITIOCTPAIMI0 MHOXECTBA pEHICHUH HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUUHA

ITonnMaThe U KCIOJIB30BATh (PYHKLIMOHAIBHBIE MOHATUS U S3bIK (TEPMHUHBI,
CUMBOJINYECKHE O0O03HAUEHUs), ONpPENENATh 3HAueHUE (PYHKUMU IO 3HAYEHUIO
apryMeHTa, OIpeIeTsTh CBOMCTBA (DYHKIUH MO €€ TpaduKy.

Ctpouts rpaduku (QpyHKIUN , ONMUCHIBATh CBOMCTBA YMCIOBOW (PYHKIMH TIO
e€ rpaduxy.

K koHIity 00yuyenus B 9 kiacce 00y4aromuics MOMyUUT CIETYIOINEe MPeIMETHbIE
pPE3YJIbTATHI:

Yucnaa v BBIYMCICHUSA

CB0OOOJHO oOmepupoBaTh NOHIATUSIMM: KOPEHb H-H CTENEHH, CTENEHb C
palMOHAJIBHBIM II0KAa3aTelIeM, HAaXOAUTh KOPEHb H-U CTENEHU, CTEIEHb C
paloHaIbHBIM [OKa3aTeJIeM, HCIONb3Yys NpPU HEOOXOTUMOCTH KaJbKYJISTOD,
IIPUMEHATH CBOMCTBA KOPHSA 11-i CTEIIEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonb30BaTh NMOHATHE MHOXKECTBA ACHCTBUTENIBHBIX UYUCEI IPU PELICHUU
3a1a4, IPOBEICHUM PACCYKICHUN U 10KA3aTEIIbCTB.

CpaBHUBaTh M  yHOPSJOYMBATH JICUCTBUTENbHBIE YHUCIA, OKPYIJIATh
JNEUCTBUTEIBHBIE YMCIIA, BBINIOJIHATh NIPUKHUJIKY PE3YyJIbTaTa BBIYMCICHUM, OLEHKY
YHUCJIOBBIX BBIPAYKEHU.

AjredOpanveckue BbIPaKeHUS

CBOOOHO oOMepUpOBaTh MOHATHEM KBAJApPATHOTO TPEXUIEHA, HAXOAMTH
KOPHM KBaJpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA IMHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pemats JIMHEMHBIE U KBAAPATHBIE YPABHEHUSA, YPABHEHHUs, CBOAALIUECA K
HUM, IpOOHO-pAIIMOHAIBHBIE YPAaBHEHHUS.

Pemars HECI0KHBIE KBAIpATHBIE YPABHEHUS C IAPAMETPOM.

Pemats nuHENWHBbIE HEPABEHCTBA, KBAaJpaTHbIC HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJIOB, M300pa)kaTh PELICHHE HEPABEHCTB HA YHUCIOBON MpPSMOH,
3aIIMCHIBATh PELIEHUE C IIOMOILBI CUMBOJIOB.

Pemare cucrempl AByX JNMHEMHBIX YPAaBHEHHM C JIBYMs IIEPEMEHHBIMU U
CHUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHHE HE SIBISACTCS JINHEUHBIM.

Perats HECIIOXKHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUH C ITapaMETPOM.



[TpuMeHaTh MeTO/IbI PAaBHOCHIIBHBIX IPE0Opa30BaHui, 3aMEHbl IEPEMEHHOI,
rpauueckoro MeToja Mpy pelieHny ypaBHeHU! 3-i u 4-i1 cTeneHen.

Pemarp cucTeMbl JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIFOUAIOLIME KBAJpPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMBI
HEPaBEHCTB HA YMCJIOBOW MPSIMOM, 3aIIMCHIBATH PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemars ypaBHEHHs, HEpaBEHCTBA M HX CHCTEMbl, B TOM YHCIE C
OTpaHUYEHUSIMU, HATIPUMED, B LEbIX YUCIIAX.

ITpoBoaUTH HcCENOBaHUS YPABHEHUN U CUCTEM YPaBHEHMM, B TOM UHUCIE C
OPUMEHEHHEM TIpapUuecKUX TNpeACTaBICHUN (yCTaHaBIMBAaTh, MMEET JIH
YpaBHEHHE WM CUCTEMa YPAaBHEHUU pELIEHUs, €CIU HMEET, TO CKOJIbKO, U
npouee).

Pemate TekcTOBBIE 3amaun  anreOpandecKUM CIOCOOOM C  TIOMOIIBIO
COCTaBJICHUS] YPaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI JUIsl COCTAaBJICHHUS
MAaTeMaTHYECKOW MOJEIM pEeajJbHOM CHUTyallMM WIM NPUKIAIHOM 3aJayH,
UHTEPIIPETUPOBATH MOIYUYCHHBIE PE3yJIbTAThl B 3aJAHHOM KOHTEKCTE.

YucioBble MOCT€10BATEILHOCTH H IPOrPeccUuu

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YyHKUUSA, Tpapuk
GyHKIMM, TMpsMas PONOPLUOHAIBHOCTb, JIMHEHHass (QYyHKIUS, oOparHas
MIPOTOPIIMOHAIEHOCTE, Tapabosta, runepOoia, KyCouHO-3a/1aHHast PYHKITHS.

HccnenoBats pynkuuio mo e€ rpaduky, yCTaHABIMBATH CBOMCTBA (DYHKLIMIA:
o0JacTb ONpENEIeHNUs, MHOXXECTBO 3HAYEHWM, HyIW (YHKUUH, HPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, IPOMEXYTKM BO3pacTaHusi W yObIBaHMWs, UETHOCTb U
HEYETHOCTb, HAaNOOJIbILIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacnio3naBate kBajpaTHuHy0 (QYHKLHIO 1O (HopMyIie, MIPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHOU KU3HH, (PU3UKU, TEOMETPHUH.

Omnpenenars noyioxkeHue rpaduka KBaApaTUYHON (YHKIUU B 3aBUCUMOCTH
oT €€ Kor(hPUITMEHTOB.

Crpouts rpaduk KBagpaTUyHOW  (QYHKIUH, OMNHUCHIBATH  CBOWMCTBA
KBaJIpaTUuHON (PyHKIMHU 1O €€ TpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUUHON (PYHKIMH JJTsl pEIICHUS 3a/1a4.

Ha npumepe kBagpaTMuHON (pyHKIMU CTPOUTH rpaduk QyHKumMH y =af(kx +
b) + ¢ ¢ momorIkio npeodpazoBaHuil rpaduka GyHKIUH y=£(X).

WnmocTpupoBaTh € MOMOINBIO Tpaduka peajbHyl0 3aBHCHUMOCTh WM
MPOLECC MO UX XapaKTePUCTHKAM.

ApupmeTnyeckasi 1 reoMeTpruyecKas MPoOrpeccun

CB0OOJHO ONIEPUPOBATH MOHATUSAMU: MIOCIEN0BATENBHOCTD, apUPMETHUECKAS
Y T€OMETPUYECKAs IIPOTPECCUM.



3amaBaTh TOCJIENOBATEILHOCTH PAa3HBIMH CIIOCOOAMM: OIMKCATEIIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 71-TO WICHA, PEKYPPEHTHBIM.

BrIMmoHATE  BBIYMCHCHUS € WCHOJIb30BaHWUEM (QopMyn »n-ro  dYiieHa
apu(METUIECKON U TEOMETPHUECKOH MPOTPECCHiA, CyMMBI TIEPBBIX 7 YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEILHOCTY TOYKAMH Ha KOOPAWHATHOM
MJIOCKOCTH.

Pemate 3amaym, CBsI3aHHBIE C YHCIOBBIMHU TOCIEAOBATEILHOCTSIMU, B TOM
qHcIie 3a7a4d U3 PEaTbHOMN JKU3HM (C UCIIOJIb30BAaHUEM KalbKYJIATOPA, IU(PPOBHIX
TEXHOJIOTUH).

PacroznaBaTh W TOPHUBOAUTH TPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
MOCJICTIOBATEILHOCTEH,  OrPAaHUYEHHBIX  IOCJIENOBATEILHOCTEH, MOHOTOHHO
BO3pacTaromux (yObIBAIOIINX ) MTOCIEI0BATEILHOCTEH.

ViMeTh mpecTaBIeHre O CXOUMOCTH MTOCIE0BATEILHOCTH, YMETh HaXOAUTh
CyMMy O€CKOHEYHO yOBIBAIOIIECH reOMETPUIECKON IPOTPECCHH.

[IpumeHsATh METO MaTEMAaTUYECKOW MHTYKIIUMH TIPU PEIICHUN 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB M TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
NPOrpamMMslI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcesl
| UNCJIA 1 BBIYNCJIEHU . 1 |
PanmonansHbie yncia (IOBTOpEHUE)
) AJITEBPAMYECKUE BBIPAXXEHN . 7
BripaxeHus ¢ nepeMeHHbIMH
3 AJITEBPAYECKUE BBIPAXXEHU . ” |
MHorouieHsl
4 AJITEBPAMYECKUE BBIPAXXEHN . 14 |
DopMyJIbl COKPAILEHHOTO YMHOXKEHHUS
5 UNCJIA U BBIUMCJIEHUS. Crenens ¢ 6
HaTypaJIbHBIM [TOKa3aTeNeM
6 UNCJIA U BBIYUCJIEHUS. lenumocTs 10 1
7 YPABHEHWS U CUCTEMbI YPABHEHMIA. 10 1
JIuneliHbple ypaBHEHUS
YPABHEHUA U CUCTEMbBI
8 YPABHEHUH. CucreMs! IMHEHHBIX 14 1
YpaBHEHUI
9 OYHKINU. Koopaunate! u rpaduku 17 1
buHKIUN
10 OYHKUUUN. JIuneitnas GhyHKIMSI 16 1
11 [ToBTOpenue, 06o0IICHNE, 8 1




cHCTeMaTHu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KUIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ii/m Konrpoabnsie IIpakTHueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcebl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
Hepapenctpa
) UNCJIA U BBIUNCJIEHUS. KBanpaTHsiit 17 |
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBanpaTHbsle ypaBHEHUS
4 AJITEBPAMYECKUE BBIPAKEHU L. 17 1
JIpoOHO-palinoHallbHbIE BHIPAYKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JIpoOHO-palimoHanbHble ypaBHEHUS
6 OYHKINN 15 1
7 AJITEBPAMYECKUE BBIPAKEHU L. 14
Crenenu
8 UNCJIA U BBIYUCJIEHUA. lenumocTs 7 1
9 [ToBTOpeHue, 0600mEeH e, 10 1
cUCTeMaTu3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0




9 KUIIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoabneie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypchbl
1 OYHKINU 25 1
) YPABHEHUA 1 HEPABEHCTBA. 15 1
KBanpaTHble HEpaBeHCTBa
3 YPABHEHUA 1 HEPABEHCTBA. )5 1
VYpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBbI
4 UMCJIOBBIE [TIOCJIIEAOBATEJIBHOCTU ’5 1
N ITPOI'PECCHUU
5 AJITEBPAYECKUE BBIPAKEHU . 12 1
Crenensb ¢ pallMOHAIBHBIM MMOKa3aTeIeM
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 34 1
3HaHUI
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 0




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosau4vecTBo 4yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka Konrtpoabnbie  IIpakTnueckmue Cpoxu tupposhie
Bcero NpPOXOsKAeHUs1  oOpa3oBaTe/ibHbIE
padoTsI padoThI pecypest
1 [ToBTOpenue. PaninoHanbHbie yncna 1 04.09-08.03
[ToBTOpenue. CpaBHEHUE, 04.09-08.09
2 yIOPSI0OYMBAHHUE U apUPMETHIECKHE 1
NEHCTBUS C pallMOHAIBLHBIMU YHCIIAMU
3 IToBropenue. Hucnosas npsmas, | 04.09-08.09
MOJYJIb YHCIIa
[ToBTOpenue. [IpoueHTsl, 3anuch 04.09-08.09
4 MIPOIICHTOB B BUE APOOH U IpoOH B 1
BU/IE MTPOLICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1aUn 1 11.09-15.09
Ha MPOIICHTHI
6 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4n | 11.09-15.09
Ha MPOLICHTHI
7 [ToBTOpeHue. Pemenne TeKCTOBBIX 1 11.09-15.09
3a/1a4 apuPMETHIECKUM CTIOCOOOM
IToBTOpenue. Pemenue 3anay u3 11.09-15.09
2 peanbHOM MPaKTUKHU Ha YacTH, ApooH, |
MPOLEHTHI, IPUMEHEHNE OTHOIICHUHN U
MPONOPIMHI MIPU PEUICHUH 33724
9 [ToBTOpenue. Pemenue 3ana4 u3 1 18.09-22.09




peaNbHOM MPAKTUKHU HA YacTH, APOOH,
MPOLEHTHI, IPUMEHEHNE OTHOIICHUHN U
MPONOPIMHI MIPU PEUICHUH 33724

[ToBTOpenue. PeanbHble 3aBUCUMOCTH; 18.09-22.09
10 peleHue 3a1a4d Ha JBMKeHue, padory,
MOKYTIKH, HAaJIOTH
1 KoHnTposnbHas pabota mo teme 18.09-22.09
"Panonanehelie uncna
Bripaxkenue ¢ nepeMeHHbIMU. 18.09-22.09
12 3HaYEHNE BBIPAKECHUS C
EpEMEHHBIMU
BeIpaxeHue ¢ nepeMeHHbIMHU. 25.09-29.09
13 3HaYEHNE BBIPAKECHUS C
EpEMEHHBIMU
BeIpaxeHue ¢ nepeMeHHbIMHU. 25.09-29.09
14 3HaueHUE BBIPAXKEHHUS C
NEPEMEHHBIMU
15 [IpencraBnenne 3aBUCUMOCTH MEXKTY 25.09-29.09
BEJIMUYMHAMU B BUJE POPMYIIBI
16 [IpencraBnennie 3aBUCUMOCTH MEXKTY 25.09-29.09
BEJIMUYMHAMU B BUJE POPMYJIBI
17 Brraucnenus no popmynam 02.10-06.10
18 Brraucnenus mo ¢popmynam 02.10-06.10
19 Onnounenbl. OTHOWIEH CTaHIAPTHOTO 02.10-06.10
Buja. CTeneHb OJHOUJICHA
20 OnHounenbl. OHOWIECH CTaHAAPTHOTO 02.10-06.10

Buaa. CteneHb OqHOWIEHA




Muorounedsl. MHOTOWIEH

16.10-20.10

21 cTaHaapTHOro Buja. CTeneHb
MHOTOWIECHA
Muorounensl. MHOTOWIEH 16.10-20.10
22 cTtangaptTHoro Bujaa. CTeneHnb
MHOro4JiIeHa
23 Cno’xeHue U BEIYUTAHUE 16.10-20.10
MHOT'O4JICHOB
24 Cno’xeHue U BEIYUTAHUE 16.10-20.10
MHOT'OYJICHOB
25 Clo)XeH1e U BEIYUTAHUE 23.10-27.10
MHOTI'O4JICHOB
26 VYMHOXEHHUE U JIeJIEHNE MHOTOYJIEHOB 23.10-27.10
27 YMHOKEHHUE U JIeJIEHE MHOTOYWICHOB 23.10-27.10
28 VYMHOXEHHUE U JIeJIEHNE MHOTOYJIEHOB 23.10-27.10
29 YMHOKEHHUE U JIeJIEHE MHOTOUWJICHOB 30.10-03.11
30 [IpeoOpazoBaHme MEIOTO BEIPAKECHHS 30.10-03.11
B MHOTOWIECH
31 [IpeoOpa3zoBanHme 11€7T0TO BEIPAKECHUS 30.10-03.11
B MHOT'OWIEH
32 [IpeoOpazoBaHme EIOTO BRIPAKECHHS 30.10-03.11
B MHOT'OWIEH
33 KopHu MHOTOUIEHA 07.11-10.11
34 KopHu MHOTOUIEHA 07.11-10.11




35

ToxnectBo. ToxXKIECTBEHHbBIE
npeoOpa3oBaHMsl AreOpandecKux
BBIPAXKEHUI

07.11-10.11

36

ToxnectBo. ToxkIECTBEHHBIE
npeoOpazoBaHus anreOpandecKux
BBIPAKECHUN

07.11-10.11

37

ToxnectBo. TOXKIECTBEHHBIE
npeoOpa3oBaHus anredpandecKux
BBIPAKECHUN

13.11-17.11

38

ToxnectBo. TOXKIECTBEHHBIE
npeoOpa3oBaHMsl AreOpandecKux
BBIPAXKEHUI

13.11-17.11

39

ToxnectBo. TOXKIECTBEHHBIE
npeoOpa3oBaHMsl AreOpandecKux
BBIPAXKEHUI

13.11-17.11

40

JlokazaTenbCTBO TOXKJIECTB

13.11-17.11

41

KoHnTponbHas pabota mo Temam
"Crenens ¢ HaTypaJlbHbIM
nokaszarenieM", "MuorouneHs!"

27.11-01.12

42

KBagpat cyMMbI 1 KBajipaT pa3HOCTH
JIBYX BBIPaKEHHI

27.11-01.12

43

KBaznpaT cyMMBbl HECKOIBKUX
BBIPAKCHUU

27.11-01.12

44

Ky6 cymmbI 1 Ky0 pa3HOCTH ABYX
BBIPAXKEHUI

27.11-01.12

45

Pa3HoCTb KBaspaTOB ABYX BBIPAKECHUU

04.12-08.12




46 IIpoussenenue p“a:;Hocm U CyMMBI 04.12-08.12
JIBYX BBIPAKCHUHN

47 IIpousBenenue pasHOCTH U CyMMBI 04.12-08.12
JBYX BBIPAXCHUUN

48 Cymma n pil3HO0Tb KyOOB JIBYX 04.12-08.12
BBIPAKEHUI

49 Cymma u pilSHOCTL KyOOB JIByX 11.12-15.12
BBIPAKEHUI

50 PaznoxeHnrne MHOrOUYsIEHA Ha 11.12-15.12
MHOKUTEIH
[IpousBeneHne pa3HOCTU CYMMBI IBYX 11.12-15.12

51 BBIPOKEHH, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPaKEHHI

57 PaznoxeHnne MHOrOUsIEHA Ha 11.12-15.12
MHOXHUTENIH

53 Brinecenne 0011ero MHOKHUTENS 32 18.12-22.12
CKOOKH

54 Meton rpynnupoBKH 18.12-22.12
KontponpHas padora o teme 18.12-22.12

55 "®opMyJIbl COKpAIIEHHOTO
yMHOXkeHus"

56 CreneHb ¢ HATypaJIbHBIM MTOKa3aTeeM 18.12-22.12

57 CBolicTBa CTENEHU € HATYPaJIbHBIM 25.12-29.12
MIOKa3aTeseM

53 CBolicTBa CTENEHU € HATYpaJIbHBIM 25.12-29.12

IIOKa3aTcjiceMm




59 CBolicTBa CTENEHU € HATYpaJIbHBIM 25.12-29.12
MoKazarejieM

60 3anuch Ynciia B ICCATUYHOU 25.12-29.12
TTO3UITMOHHON CUCTEME CUUCTICHUS

61 3amuce ynucia B JeCITUUYHON 08.01-12.01
MO3UIMOHHOM CUCTEME CUHMCIICHUS

6 JemumocTs nenbix yucesn. CBolcTBa 08.01-12.01
JIeIMMOCTH

63 JemumocTsb nenbix yucesn. CBolcTBa 08.01-12.01
JIETUMOCTH

64 IIpocTeie u cocTaBHbIC Unciia. YETHBIE 08.01-12.01
1 HEYETHBIC YKCIa

65 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 15.01-19.01
6,9, 10,11

66 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 15.01-19.01
3,6,9,10,11
[Ipr3HaKku AeTMMOCTH CYMMBI U 15.01-19.01

67 MPOU3BEICHUS LIEJIBIX YUCEN IPU
pellIeHnH 3a1a4
HauGonpimmii oOmuii 1enuTens u 15.01-19.01

68 HaWMeEHbIIIee 00111ee KPaTHOE ABYX
YHUCEN

69 B3aumHo npocTeie unciia 22.01-26.01

70 Aunroput™m EBknupa. Jlenenue ¢ 22.01-26.01
OCTaTKOM

7 CpaBHEHUS LIEIBIX YUCEI 10 MOAYJIIO 22.01-26.01

HATypaJIbHOI'O YUCJIA




7 YpaBHEHHE C OHOU IIEPEMEHHOM. 22.01-26.01
Kopens ypaBHeHHs

7 CBoiicTBa ypaBHEHHI C OJJHOM 29.01-02.02
MIEPEMEHHOM

74 CBolicTBa ypaBHEHHUM C OJTHOU 29.01-02.02
MepEMEHHOMN

75 PaBHOCWIBHOCTE ypaBHEHUN 29.01-02.02

76 YpaBHeHUE KaK MaTEMaTHYECKast 29.01-02.02
MOJIEb PEANTbHON CUTYyalluH

77 Hucno KopHel JIMHEHHOTO YpaBHEHUs 05.02-09.02

78 Yucno KopHEW TUHEMHOTO ypaBHEHHUS 05.02-09.02

79 Perrenue TeKCTOBBIX 3a7a4 C 05.02-09.02
IIOMOILBIO JIMHEWHBIX YPAaBHEHUU

20 JIuHeitHoe ypaBHEHUE, coaepKaIee 05.02-09.02
3HAaK MOJIYJIs
KoHnTponbHas pabota mo temam 12.02-16.02

81 "BripaxkeHust ¢ nepeMeHHbIMU ",
"JIuneitHple ypaBHEHHS"

82 VYpaBHEHME ¢ ABYMsI IEPEMEHHBIMU 12.02-16.02

83 YpaBHeHUE C BYMs IEPEMEHHBIMU 12.02-16.02

’4 I'paduk nuHEHHOTO YpaBHEHUS C 12.02-16.02
JIBYMsI [IEPEMEHHBIMU

25 ['padux muHEHHOTO YpaBHEHHS C 26.02-01.03

ABYMs IICPEMCHHBIMU




86

CucreMbl TMHENHBIX YPaBHEHUH €
JIBYMsI IEPEMECHHBIMU

26.02-01.03

87

CucreMbl TMHENHBIX YPaBHEHUH €
JByMsI IIEPEMEHHBIMU

26.02-01.03

88

['padpuaeckuit MeToa penieHus
CHUCTEMBI JINHEHHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU

26.02-01.03

89

['padpuaeckuit MeToa penieHus
CHUCTEMBI JINHEHHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU

04.03-07.03

90

Pemenune cuctem TMHEHHBIX
YpaBHEHUU € ABYMSI IEPEMEHHBIMU
METOIOM ITOJICTAHOBKH H METOJIOM
CIIOKEHUSA

04.03-07.03

91

Pemenune cuctem TMHEHHBIX
YpaBHEHUU € ABYMSI IEPEMEHHBIMU
METOJIOM IT0JICTAHOBKHM U METOJIOM
CIIOKEHUSA

04.03-07.03

92

Pemenune cuctem TMHEHHBIX
YpaBHEHUU C ABYyMSI IEPEMEHHBIMU
METOJIOM IT0JICTAHOBKHM Y METOJIOM
CJIOJKEHMS

04.03-07.03

93

Pemenne cucreM JTHHEHMHBIX
YPaBHEHUH € JBYMS IEPEMEHHBIMU
METOAOM ITOACTAHOBKHU 1 METOJIOM
CJIOJKEHMS

11.03-15.03

94

Cucrema IByX JTUHEHUHBIX YpaBHEHUH
C IByMs IEPEMEHHBIMU KaK MOJIEh

11.03-15.03




peanbHON CUTYyaluH

KoHnTposnbHas pabota mo teme

11.03-15.03

95 N .
"CucTeMbl IMHENHBIX YpaBHEHU"
96 Koopaunara Touku Ha ipsiMoi 11.03-15.03
97 YucnoBbie TPOMEKYTKH 18.03-22.03
98 YucnoBble IPOMEXYTKH 18.03-22.03
99 Paccrosinue Mexay IByMsi TOUKaMH1 18.03-22.03
KOOPJIMHATHOU IIPSMOM
[IpsamoyrosibHas cucTeMa KOOPJAWHAT. 18.03-22.03
100 AOcuucca 1 OpIMHAaTa TOYKH Ha
KOOPAMHATHOW TNIOCKOCTH
[IpssMoyronbpHas cucTeMa KOOpAUHAT. 25.03-29.03
101 Abcuucca u opArHATa TOYKU Ha
KOOPAMHATHOW TNIOCKOCTH
102 [Tpumeps! rpaduKoB, 3a1aHHBIX 25.03-29.03
bopmynamu
103 Urenue Fpa(blj'IKOB peanbHBIX 25.03-29.03
3aBUCUMOCTEN
104 DyHKIHMOHAIBHBIE 3aBUCUMOCTH 25.03-29.03
MEXAY BEIMYMHAMHU
[onsarue Qpynkuun. OyHKIUS KaK 01.04-05.04
105 MaTeMaTU4YeCcKasi MOJEIb PEAIIBHOTO
mmporecca
[Tonsitne pynkmuu. OyHKIMS Kak 01.04-05.04
106 MareMaTu4yecKas MOJIeNb PEabHOTO

nporiecca




[onsarue Qpynkuun. OyHKIUSA KaK 01.04-05.04
107 MaTteMaTu4yecKas MOJIeNb PEalbHOTO
nporiecca
108 Ob6unacth onpeneneHus U 00J1aCTh 01.04-05.04
3HaYeHUN PYHKLIUU
109 OO6nacTh onpeeieHns 1 00J1acTh 15.04-19.04
3HAYCHUH (PYHKITUN
110 CriocoObI 3a1aHUs PYHKIUU 15.04-19.04
111 I'padux bysKIIN 15.04-19.04
112 KonTtponpHas pabora o teme 15.04-19.04
"KoopnauHnats! u rpadpuku. OyHKImn"
113 Jlunetinas QyHkius, e€ cBOCTBA 22.04-26.04
114 Jluneitnas pyHkuus, e€ cBolcTBa 22.04-26.04
115 Jlunetinas QyHkius, e€ cCBOCTBA 22.04-26.04
116 I'paduk nuneitHON QyHKIUN 22.04-26.04
117 I'padux nuHEIHHON QYyHKITUN 02.05-03.05
118 I'padux nuneitHON QyHKIUN 02.05-03.05
119 I'padux nuHEIHHON QYyHKITUN 02.05-03.05
120 I'paduk GyHKIIN Y = | X | 02.05-03.05
121 I'paduk pyHkImu y = | X | 06.05-08.05




06.05-08.05

122 I'paduk pyHkImu y = | X |
123 I'padux GyHKIIN Y = | X | 06.05-08.05
124 Kycouno-3anannbie pyHKINN 06.05-08.05
125 Kycouno-3amannpie GyHKITMN 13.05-17.05
126 Kycouno-3anannbie pyHKINN 13.05-17.05
127 Kycouno-3agannbie pyHKINN 13.05-17.05
128 KoHnTponbHas pabota mo Temam 13.05-17.05
"enumocts", "Jluneitnas ¢pyHkuus”
129 [ToBTOpeHHE 1 0OO0OIIECHNE. 20.05-24.05
BripaxxeHus ¢ nmepeMeHHBIMU
130 [ToBTOpenue u 06061eHne. CTeneHs ¢ 20.05-24.05
HATypaJbHBIM [TOKa3aTelIeM
[ToBTOpEeHHE 1 000OIIECHNE. 20.05-24.05
131 OnHOYJICHBI 1 MHOTOUJICHBI.
ToxnecTBeHHbIe TpeoOpa3oBaHus
anreOpanyecKrx BhIPaKEHHUH
132 [ToBTOpenue u 06061eHNe. DOPMYIIBI 20.05-24.05
COKPaIIEHHOTO YMHOXKEHHUS
133 [ToBTOpeHue u 06001ICHHE. 27.05-29.05
Koopaunate! u rpaduxmu.
134 [ToBTOpenue u 06061eHne. JInHeliHas 27.05-29.05
¢dyHKIUA U €€ CBOHCTBA
135 HroroBasi kKoHTpOIBHAs paboTa 27.05-29.05




136

[ToBTopenue u o6o0meHue. Permenue
CHCTEM JINHEWHBIX YPABHEHU C
JBYMsI IEPEMEHHBIMU

27.05-29.05

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136




8 KVIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Cpoxku uudposbie
Ne n/m Tema ypoka Kontpoabnbie IlpakTuueckne
Bcero NpPOXOsKAeHUs1  oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcesbl

1 HucnoBbie HEpAaBEHCTBA 1
2 CBolicTBa YUCIIOBBIX HEPABEHCTB 1
3 CBolicTBa YHCIIOBBIX HEPABEHCTB 1
4 Jloka3aTenbCTBO HEPABEHCTB 1
5 HepasenctBo ¢ nepemennoit. Ctporue |

1 HECTPOTHE HEepaBEHCTBA
6 HepasenctBo ¢ nepemennoii. Ctporue )

Y HECTPOTHE HEPaBEHCTBA

CrnosxeHue 1 yMHOKEHUE YHCIOBBIX
7 HepaBeHCTB. OlIeHMBAaHUE 3HAYCHUS 1

BBIPaXKCHHUSI

CrnosxeHue 1 yMHOKEHUE YHCIOBBIX
8 HepaBeHCTB. OIleHUBaHUE 3HAYEHUS 1

BBIPKEHUS

[TonsiTe O pellleHnH HEPaBEHCTBA C
9 OJIHOI mepeMeHHO. MHOKeCTBO 1

pELIEeHU HEpaBEHCTBA
10 IlonsiTHE O pellIEHNN HEPABEHCTBA C 1




OJIHOM mepeMEHHON. MHOKeCTBO
pELIECHU HEpaBEHCTBA

PaBHOCHUIIBHBIE HEpABEHCTBA.

i HepaseHcrBo-cnencreue

12 HucnoBbie TPOMEKYTKH
JInHelHOe HEPABEHCTBO C OJJHOMN

13 IIEPEMEHHON U MHOKECTBO €TI0
peLIeHui

14 Pemienue nuHEeHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN

15 Pemienue nuHEeMHBIX HEPABEHCTB C
OJIHOM MepEeMEHHOM

16 PelreHre nTMHENHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOMN

17 CucTeMbl TMHEUHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOMN

18 CucTeMbl TMHEUHBIX HEPABEHCTB C
OJIHOM MEepEeMEHHOMU
Pemenue TekcTOBBIX 3a71a4 C

19 IMOMOLIBIO JTUHEWHBIX HEPABEHCTB C
OJIHOYM IIEPEMEHHOMN

20 KontponbHas padoTa mo teme
"Hepasencrsa"

21 KBanpatHbeie kKopHH

2 Apudmernueckuil KBaapaTHBII

KOpPEHb U €r0 CBOMCTBA




Apudmernueckuil KBaapaTHBII

23 KOPEHB U €ro CBOMCTBA
IlonsTHE HPPALMOHAIIBHOTIO YUCIIA.

24 JlercTBUA ¢ UPPALMOHAILHBIMU
YUCJIAMU

)5 CBoiicTBa I€HUCTBUH C
MPPALMOHAIIBHBIMU YHCIIAMA

26 CBoiicTBa I€HUCTBUH C
MPPALMOHAIIBHBIMU YK CIIAMA

7 CaoiicTBa neicTBuil ¢
MPpALMOHATIHBIMU YHCIIAMU

28 CpaBHEeHHE UPPALMOHATBHBIX YHACEIT

29 CpaBHEHHNE UpPALIMOHAIBHBIX YUCEI
MHO0X€eCTBO I€HCTBUTEILHELIX YHCE.

30 [IpencraBneHust 0 pacCuIMpEHUIX
YHUCJIOBBIX MHOKECTB
JlomycTrMble 3HaUYEHUSI IEPEMEHHBIX B

31 BBIPAYKECHHSX, COJIEPIKALIUAX
apudmeTnyeckue KBaJpaTHble KOPHU
JlomycTrMble 3HaUYEHUSI IEPEMEHHBIX B

32 BBIPAKCHUSX, COACPIKALIUX
apudmeTnyeckre KBaJIpaTHbIE KOPHU
ToxxnecTBeHHbIE TpeoOpazoBaHUs

33 BBIPAKEHUH, COEepIKaIUX
apudmeTnyeckre KBaJIpaTHbIE KOPHU

14 ToxnecTBeHHbIE TpeoOpazoBaHUs

BBIPAYKEHHI, COJIEPIKALUX




apupMeTHYECKHe KBaIpaTHbIe KOPHU

35

ToxxnecTBeHHBIC TPEOOPA3OBAHUS
BBIPAYKEHHI, COJIEPKALLUX
apudmeTnyeckue KBaJIpaTHbIE KOPHU

36

ToxxnecTBeHHBIC TPEOOPA3OBAHUS
BBIPAYKEHHI, COJIEPIKALUX
aprupMeTHIECKUE KBapaTHbIC KOPHU

37

KontponbHas padoTa mo teme
"KBaaparHsliii KopeHp"

38

KBagpatnoe ypaBHeHue

39

dopmyiia KOpHEH KBAIPaTHOTO
ypaBHeHud. KonnuectBo
JEWCTBUTEIbHBIX KOPHEUW KBaJAPATHOTO
ypaBHEHHUS

40

®opMyia KOpHEH KBapPaTHOIO
ypaBHeHud. KonnuectBo
JEWCTBUTEIbHBIX KOPHEUW KBaJAPATHOTO
YpaBHEHHUS

41

®opMyia KOpHEH KBapPaTHOIO
ypaBHeHus. KonnuectBo
JEWCTBUTEIbHBIX KOPHEUW KBaJAPATHOTO
YpaBHEHHUS

42

®opMyia KOpHEH KBapPaTHOIO
ypaBHeHus. KonnuecTBo
JEWCTBUTEIbHBIX KOPHEUW KBaJAPATHOTO
YpaBHEHHUS

43

Teopema Buera




44

Teopema Buera

VYpaBHeHUsI, CBOAUMBIE K JIMHEHHBIM

45 YPaBHEHU M WJIHM K KBaJIpaTHBIM
YpaBHEHUSIM
VYpaBHeHUsI, CBOAUMBIE K JIMHEHHBIM

46 YPaBHEHU M WJIHM K KBaJIpaTHBIM
YpaBHEHUSIM

47 KBanpaTHOe ypaBHEHUE C TapaMeTPOM

43 Pemienue kBagpaTHBIX YpaBHEHUN C
rapameTpamu

49 PemreHne kBagpaTHBIX YPaBHEHUM C
rapameTpamu

50 Pemrenne kBagpaTHBIX YpaBHEHUH,
coJiepKallnx 3HaK MOIYJIsS

51 Pemenue kBagpaTHBIX YpaBHEHUH,
coziepKalluX 3HaK MOAYJIS

5 VYpaBHeHUE KaK MaTeMaTU4YecKast
MOJIETb PEATbHOM CUTYallu1

53 Pemenue TekCTOBBIX 3a71a4 C
MOMOIIIbIO KBaIPATHBIX YPaBHEHUHN

54 KontponbHas padoTa mo teme
"KBanpatHusie ypaBHeHUA"

55 PannoHanbHbIE BBIpaXEHUS

56 ToxnecTBeHHbIE MpeoOpazoBaHUs

paloOHaIbHBIX BRIPAXKEHUN




ToxnecTBeHHbIE TPe0Opa30BaHU

> palOHaIbHBIX BRIPAXKEHUN

58 ToxnecTBeHHbIE TPeoOpa30BaHU
panMoHaNbHBIX BBIPAXKESHUIN

59 ToxxnecTBeHHbIE MpeoOpazoBaHUs
palMOHaIbHBIX BRIPAXKEHUN
Anrebpanueckas 1po0b. Jlomyctumsie

60 3HAYCHMSI TIEPEMEHHBIX B APOOHO-
palOHaJIbHBIX BBIPAKEHUSAX
Anrebpanueckas 1po0b. JlomycTumsie

61 3HAYEeHHUs IEPEMEHHBIX B IPOOHO-
panMoHaIBHBIX BBIPAKEHUSIX
Anrebpandeckas npo0b. JlomycTumblie

62 3HAYEeHHUs IEPEMEHHBIX B IPOOHO-
panMoHaIBHBIX BBIPAKEHUSIX

63 OcCHOBHOE CBOMCTBO aJIreOpandecKon
npodu

64 OCHOBHOE CBOWCTBO anredpanyeckon
apobu

65 CrnoxxeHue ¥ BbIYUTAHUE
anreOpandecKkux Apooeit

66 Crno>xeHue 1 BHIYUTAHNE
anreOpandecKux apooei

67 YMHOKEHUE U IETICHUE
anreOpandecKkux Apooeit

68 VYMHOKEHUE U IeJICHUE

anreOpandecKkux Apooeit




69

VYMHOXEHUE U ICJICHUS
anreOpandecKux apooeit

70

Bossenenue anredpandeckoit 1poOH B
CTCIICHb

71

KontponbHas padoTa mo teme
" IpoOHO-panoHaIbHbIE BBIpAXKEHUS"

72

JIpoOHO-palmoHa bHbIE YPaBHEHHUS

73

Pemenue npoOHO-panoHaIbHBIX
YpPaBHEHU U, CBOJSIINXCS K JIMHEHHBIM
YpaBHEHUSIM

74

Pemenue npoOHO-panoHaIbHbBIX
YpPaBHEHU U, CBOJSIINXCS K JIMHEHHBIM
ypaBHEHUSIM

75

Pemenue 1poOHO-paiMOHATBEHBIX
YPaBHEHU U, CBOISIIMXCS K JIMHENHBIM
YpaBHEHUSIM

76

Pemenue 1poOHO-paiMOHATBHBIX
YPaBHEHU I, CBOJSIIMXCS K
KBaJIpaTHBIM YPaBHEHUSAM

77

Pemenue npoOHO-palioOHAIBHBIX
YPaBHEHU I, CBOJISIINXCS K
KBaJIpaTHBIM YPAaBHEHUSM

78

Pemenue npoOHO-panmoHaIbHBIX
YpaBHEHHUM, CBOISAIIUXCS K
KBaJPaTHBIM yPaBHEHUSM

79

Pemenue 1poOHO-paimOHATBHBIX
yYpaBHEHHUIT METOIOM 3aMEHBI
MepEeMEHHON




80

Pemenue 1poOHO-paiMOHATBHBIX
yYpaBHEHUI METOIOM 3aMEHBI
MepEeMEHHON

81

Pemenue 1poOHO-paiMOHATBHBIX
YpaBHEHHI METOZIOM 3aMEHbI
MEPEMEHHOM

82

Pemenue npoOHO-paliOHAIBHBIX
YPaBHEHU METOJIOM 3aMEHBI
MEPEMEHHOM

83

Penrenuie TEKCTOBBIX 3a7a4 C
MTOMOIIIBIO JPOOHO-PAITMOHATBHBIX
YpaBHEHU I

84

Penrenuie TEKCTOBBIX 3a7a4 C
MTOMOIIIBIO APOOHO-PAITMOHATBHBIX
YpaBHEHUI

85

Pemenue TekcTOBBIX 3a/1a4 C
MOMOIIBIO POOHO-PALMOHATBHBIX
YpaBHEHUI

86

Pemenue TekCTOBBIX 3a/1a4 C
MOMOIIBIO IPOOHO-PALMOHATBHBIX
YpPaBHEHUI

87

Pernrenyie TEKCTOBBIX 3a7a4 C
MTOMOIIIBIO JPOOHO-PAITMOHATBHBIX
YpPaBHEHUI

88

Pernrenue TEKCTOBBIX 3a7a4 C
MTOMOIIIBIO APOOHO-PAITMOHATBHBIX
YpaBHEHUI

89

I'paduueckas MHTEpIIpETAIUS




YPaBHEHUH C JBYyMS IEPEMEHHBIMU

KontponbHas padoTa mo teme

90 " "
JpoOHO-panmoHaIbHbIe YpaBHEHHS

91 OO6nacTh ornpeneaeHus: © MHOXKECTBO
3HAYCHUHN QYHKITUN

9 OO6nacTh onpenencHus] 1 MHOXKECTBO
3HaYeHUH PYHKLIUU

93 Crioco0bl 3aanust GyHKITAN

94 I'padux pyHkuIU
UteHue cBOMCTB (GyHKIMH TI0 €€

95 rpaduxky. [Ipumeps! rpaduxon
(GYHKIMH, OTpa)XaroUUX peanbHble
MIPOIIECCHI
OyHKIHH, OMUCHIBAIOLIUE MPIMYIO U

96 0o0paTHYIO TTPOMOPITMOHAIILHBIE
3aBUCUMOCTH, UX TpapuKu
OyHKIMH, OMICHIBAIOIIUE MPSIMYIO U

97 0o0paTHYIO TTPOMOPITMOHAIILHBIE
3aBUCUMOCTH, UX TpapuKu
OyHKIMH, OMICHIBAIOIIUE MPSIMYIO U

98 00paTHYIO MPOMOPIIMOHATIEHBIC
3aBUCUMOCTH, UX rpaduku

99 OyHKIUA y = X2 U €€ CBOWCTBA

100 @yHKIMs y = X2 U €€ CBOICTBa

101

OyHKIMA y = X3 U €€ CBOWCTBA




102 OyHKIMA Y =K/X U e€ CBOICcTBa
103 OyHKIUA Y =K/X U €€ CBOHCTBA
104 @yHKIUA y =VX U €€ CBOMCTBA
105 KontponbHas padoTa mo teme
"®yHkuun"
106 CreneHs C 1eJIbIM TTOKa3aTesieM
107 CBolicTBa CTENEHU C IIEIBIM
MoKazaresiem
108 CBoiicTBa CTENEHH C LIEJIBIM
MoKazaresiem
109 CBoiicTBa CTENEHH C LIEJIBIM
MOKa3aTeieM
[IpeoOpazoBanue BhIpaXKEHUH,
110 COZICPIKAIIMX CTETNEHU C LIEJIBIM
MoKazaresiem
[IpeoOpazoBanHue BBIpAXKEHUH,
111 COZIEPIKAIIMX CTETMEHU C LIEJIBIM
MoKazaresiem
[IpeoOpas3oBaHue BhIpaKEHUH,
112 COJAEPIKALIMX CTEIEHU C LIEJIBIM
MoKazaresiem
113 CrangapTHBIN BUJ yKcaa
114 CrangapTHBIN BUJ yKcia




115

JleicTBUs ¢ uncIaMu, 3alTMCaHHBIMU B
CTaHJIapTHOM BUJIE

116

JleicTBUs ¢ unciIaMu, 3alTMCaHHBIMU B
CTaHJIapTHOM BHUJE

117

Pa3zMepbl 00bEKTOB OKPYKAIOIIETO
MUpA, JUTHTEIBHOCTH MPOIIECCOB B
OKpY’KarolieM MHUpe

118

Pa3zMepbl 00bEKTOB OKPYKAIOIIETO
MUpA, JUTHTEIBHOCTH MPOIIECCOB B
OKpY’KarolieM MHUpe

119

Pa3mepbl 00bEKTOB OKPYKAIOIIETO
MUpAa, JUIMTEIBHOCTD IIPOLIECCOB B
OKpY’KalolieM MHUpe

120

Jlenenue ¢ octaTkoM

121

CpaBHEHUS LENBIX YUCEIT IO MOJTYJIIO
HATypaJlbHOIO YHCia

122

CpaBHEHUS LIENIBIX YHCET 10 MOJTYJIIO
HaTypaJIbHOI'O YUCIIa

123

CBolicTBa CpaBHEHHI 110 MOAYJIIO

124

CaolicTBa CpaBHEHUI 11O MOAYJIIO

125

OcTaTky CyMMBI U TPOU3BEIECHUS 1O
JaHHOMY MOJYJIIO

126

KonrponbHast pabora no Temam
"Crenenn", "{emumoctp"

127

[ToBTOpenue u 0600meHue. Pemenue
JIMHEWHBIX HEPABEHCTB C OJJHON




MEPEMEHHOMN U CUCTEM JIMHEHWHBIX
HEpPABEHCTB C OJIHOM NMEPEMEHHON

128

[ToBTropenue u o6o0mmenue. Pemenue
JIMHEWHBIX HEPABEHCTB C OJJHOMN
MIEPEMEHHOM U CUCTEM JIMHEWHBIX
HEPABEHCTB C OJHOU IIEPEMEHHOM

129

[ToBTOpeHHE 1 0000IIEHNE.
ToxnecTBeHHbIE TPe0Opa30BaHU
BBIPAKCHUI, COAEPIKALUX
apupMeTHYECKHe KBaIpaTHbIe KOPHU

130

[ToBTOpenue u 0600meHue. Pemenue
KBaJIpaTHBIX YpaBHeHU. Pemenue
TEKCTOBBIX 33]1a4 C IIOMOIIbIO
KBaJPaTHBIX YPaBHEHUU

131

[ToBTOpenue u 0600meHue. Pemenue
3a7a4 U3 peaabHON KU3HU

132

[ToBTOpenue u o6oOICHHE.
ToxnecTBeHHBIE TPEOOPA30OBaAHMUS
PALOHATBHBIX BBIPAKCHUI

133

[ToBTropenue u o6o0mmenue. Pemenue
IpoOHO-pallMOHATIBHBIX YPaBHEHUH,
CBOOAINUXCA K JUHESUHBIM HIIH K
KBa/IpaTHBIM ypaBHEHHsM. Peinenue
TEKCTOBBIX 33/1a4 C TOMOIIBIO IPOOHO-
PalMOHATBHBIX YPaBHEHHI

134

[ToBTropenue u o6o0mmenue. Pemenue
TCKCTOBBIX 3a/la4 pa3JINYHbIMU
criocobamu




135

HToroBas KOHTpoOJbHASA paboTa

136

[ToBTOpenue u 0600meHue. Pemenue
3a7a4 U3 peaabHON KU3HU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136




9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Cpoxku
NPOXOsKAeHUSA

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Oynknusa. CroiicTBa GyHKIMA: HYJIH
(GYHKINHU, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA (PYHKIIUH,
MIPOMEXYTKH BO3pacTaHUs U yObIBaHUS
¢byHKUMH, YETHBIC U HEUETHBIE
¢byHKUIMH, HanOOJIbIIICE U HAMMEHBIIIEe
3Ha4YCHHS QYHKIIUN

@Oyukius. CBolcTBa QyHKIMIA: HYTH
(bYHKINHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA (PYHKIIUH,
MIPOMEXYTKH BO3pacTaHMs U yObIBaHUS
byHKIMH, 4ETHBIC U HEUETHBIE
dbyHKIMHM, HAaKOOIbIIIEe U HANMEHBIIIEE
3Ha4YCHHS QYHKIIUU

IToctpoenue rpadukoB QpyHKIHI ¢
MOMOIIBIO TTPeoOpa3oBaHuit

[TocTpoenue rpadukoB QpyHKIHI C
MOMOIIBIO TTPeoOpa3oBaHuit

KBanpartusiii Tpéxuien. Kopuu
KBaJAPaTHOTO TPEXUIEHA

PasnosxeHnue kBagpaTHOro TpEXusaeHa
Ha JIMHEHHbIE MHOKUTEIIN




Pasnosxenue kBagpaTHOro TpéXusaeHa

! Ha JIMHEHHbIE MHOXKUTEIH

8 KBagpatuunast pyHKuus 1 €€ CBOHCTBA

9 [Tapabomna, KOOPAMHATHI BEPIITHHBI
mapadoJIbl, OCh CHMMETPHUH TTapadoJIbI

10 [Toctpoenue rpaduka KBaApaTUIHON
byHKIUN

1 [TocTpoenue rpaduka KBagpaTHIHON
byHKIIN

12 [Toctpoenue rpaduka KBaApaTUIHON
byHKIIH
[Tonoxenue rpaduka KBaApaTUIHON

13 (GYHKIMHU B 3aBUCHMOCTH OT €€
K03 PHULIHEHTOB
[Tonoxenue rpaduka KBaIpaTHIHON

14 (GyHKIMU B 3aBUCHMOCTH OT €€
K03 PHUIHEHTOB

15 Hcnonb3oBanue CBOMCTB KBaAPaTUYHOMN
(GyHKIMU 1715 pelieHus 3a1a4

16 Hcnonb3oBaHue CBOKMCTB KBAaAPATUIHON
(byHKIMU 1715 pelIeHus 3a1a4

17 Hcnonb3oBanue CBOMCTB KBaAPATUIHOMN
(byHKUIMU 1715 pelIeHus 3a1a4

18 CrenenHble (yHKIMU C HATypaJIbHBIMU
MOKa3aTesIMU, UX rpadMKH U CBOMCTBA

19 CrenenHble (yHKIMU C HATYypaJIbHBIMU

MoKa3aTesIMH, UX rpaduKH U CBOMCTBA




CrenenHble (yHKIIMU C HATYpaJIbHBIMU

20 MOKa3aTeIsiMu, UX TpaduKu U CBOWCTBA

21 Crenennble (yHKIMU C HATYypaJIbHBIMU
MoKa3aTesIMH, UX TpaduKH U CBOMCTBA

” Ipadukn GyHKImit: y =Vx ,y=3x,y
=[x

7 I'paduku Gpynxmmii: y =Vx ,y =X,y
=[x

24 I'paduku Gynkmmit: y =Vx ,y =3x ,y
=[x

)5 KontponbHas padoTa mo teme
"®yHkuun"
[ToHsATHE O pelIeHUN HEPABEHCTBA C

26 OJIHO epeMeHHON. MHO0XXeCTBO
pELIEeHU HEpaBEHCTBA

7 KBanpaTHble HEpaBEHCTBA C OJJHOM
MIEPEMEHHOMN

)3 KBanpatHbie HepaBeHCTBA C OJTHOU
MepEeMEHHON

79 Pemienue HepaBeHCTB TpapUUECKUM
METOJIOM U METOJIOM MHTEPBAJIOB

30 Pemienue HepaBeHCTB TpapUUECKUM
METOZOM M METOJIOM MHTEPBAJIOB

31 Hepasenctsa, coneprkaiue 3HaK
MOZYJIS

0 HepaseHnctBa, conep:xaiiue 3HaKk

MOYJIsS




33

CucreMbl HEpaBEHCTB C OAHOMN
MepeMEHHON

34

CucreMbl HEpaBEHCTB C OAHOMN
MEPEMEHHOM

35

Pemrenre TeKCTOBBLIX 3a7a4 C TOMOIILIO
HEPaBEHCTB, CUCTEM HEPABEHCTB

36

Penienne TEKCTOBBIX 3a7a4 C IOMOIILIO
HCPaBCHCTB, CUCTEM HEPABCHCTB

37

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMM.
Pemrenne HepaBeHCTBaA € IByMs
IIEPEMEHHBIMU

38

I'paduaeckuii MeToa perieHUs: CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMU

39

CucreMbl HEpaBEHCTB € JBYMS
[epEMEHHBIMU

40

KonrponsHast pabora o Teme
"KBanpaTHble HEpaBeHCTBA"

41

buxBaapaTHbie ypaBHEHUS

42

IIpuMepsl IpUMEHEHUI METO0OB
PaBHOCHJIBHBIX MPEOOpa30BaHUA,
3aMeHbI IEPEMEHHO, rpaduIecKoro
METO/Ia NPU PELICHUH YpaBHEHUM 3-U U
4-i1 creneHen

43

IIpuMepsl IpUMEHEHU METO0B
PaBHOCHIIBHBIX MPEOOpa30BaHUA,
3aMeHbI IEPEMEHHOM, rpaduIecKoro
METO/Ia IPU PELICHUH YpaBHEHUN 3-U U
4-i1 creneHei




44

IIpuMepsl IpUMEHEHU METO0OB
PaBHOCHUJIBHBIX IIPe0OpazoBaHuil,
3aMEHbI IepeMEHHOMN, TpauIecKoro
METO/Ia NPU PELICHUH YpaBHEHUM 3-U U
4-i1 creneHen

45

Pemenue 1poOHO-paiMOHATBHBIX
YpPaBHEHU U HEPABEHCTB

46

Pemenue 1poOHO-paiMOHATBEHBIX
YPaBHEHU U HEPABEHCTB

47

Pemenue npoOHO-paliMOHAIbHBIX
YpPaBHEHU U HEPABEHCTB

48

Pemenue 1poOHO-pariMOHATBHBIX
YpPaBHEHU U HEPABEHCTB

49

Pelrenue cucreM ypaBHEHUN ¢ AByMS
IIEPEMEHHBIMU

50

Pemenue cucrem ypaBHEHHU ¢ AByMs
MepEeMEHHBIMU

51

Pemrenne npocrenmmx cucreM
HEJIMHEUHBIX YPaBHEHUN C ABYyMS
IIEPEMEHHBIMU

52

Pemenne npocrenmmx cucreM
HEJIMHEUHBIX YPaBHEHUN C ABYMS
IIEPEMEHHBIMU

53

Pemenue npocrenmmx cucrem
HEJIMHEUHBIX YPaBHEHUN C ABYyMS
[IEPEMEHHBIMU

54

Pemenue npocrenmmx cucrem
HEJIMHENHBIX YPABHEHUN C IBYMsI




NEPCMCHHBIMU

55

I'paduaeckuii MeToa pereHus: CUCTEMbI
HEJIMHEUHBIX YPaBHEHUN C ABYyMS
[IEPEMEHHBIMU

56

I'paduaeckuii MeToa pereHus: CUCTEMbI
HEJIMHENHBIX YPABHEHUN C IBYMsI
MepEeMEHHBIMU

57

CucreMa ByX HEJIMHEHHBIX YPAaBHECHU
C IByMsl IEPEMEHHBIMH KaK MOJIENb
peabHOM CUTyanuu

58

Cucrema 1ByX HETMHENHBIX YPaBHEHUU
C ABYMs IEPEMEHHBIMU KaK MOJIEJIb
peabHOM CUTyaluu

59

Cucrema 1ByX HETMHENHBIX YPaBHEHUU
C ABYMs IIEPEMEHHBIMU KaK MOJIEJIb
peanbHON CUTYyalUH

60

CucreMa IByX HEJIMHEMHBIX YPAaBHECHU
C ABYMsI IEPEMEHHBIMU KaK MOJIEJb
peanbHON CUTYyalUU

61

CucreMa HEJIMHEHHBIX YPaBHEHUM C
napameTpom

62

Cucrema HETMHENHBIX YPaBHEHUH €
[1apaMeTpoM

63

CucreMa HeJIMHEHHBIX YPaBHEHUM C
apamMmeTpoM

64

[Ipocreiinie HEpaBEeHCTBA C ABYMSI
MEPEMEHHBIMHU U UX CHCTEMBI




65

KonrponsHas pabora o Teme
"YpaBHeHHUsI, HEPABEHCTBA U UX
CUCTEMBI"

66

TlonsaTue yncnoBoi
nocieqoBareibHOCTH. KOHEUHBIE 1
OECKOHEUHBIE TOCIEI0BATENLHOCTH

67

OrpaHrueHHAs MOCICIOBATEILHOCTb.
MOHOTOHHO BO3pacTaromas
(yObIBaromIast) MOCIEIOBATEIHBHOCTh

68

CrocoOxI 3amanus
MOCJIEZI0BATEIBHOCTHU: ONMCATEIbHBIH,
TaOJIMYHBIN, C TTOMOIIEI0 (POPMYJIBI N-TO
YJICHA, PEKYPPEHTHBIN

69

ApudmeTrrueckas v reoMeTpuyecKas
MpOrpeccuu

70

Apudmernueckas u reoMeTpudecKas
HpOrpeccuu

71

CBoiicTBa 4ieHOB apru(METHIECKON U
TF€OMETPUYECKOU ITPOrPECCUt

72

CBoiicTBa 4ieHOB apru(METHIECKON U
F€OMETPUYECKON Mporpeccuid

73

®opmyJibl N-ToO YjIeHa apu(pMeTHIECKOM
U T€OMETPUYECKOU ITPOrPeECCUil

74

dopMyIIbl N-TO YiaeHa apuPMETHIECKON
U T€OMETPUYECKOU ITPOrpeCCUil

75

dopMyIIbl N-TO YaeHa apuPMETHIECKON
Y T€OMETPUYECKOUN ITporpeccuid




cDOpMy.]'H:I CYMMBI ICPBBIX N 4JICHOB

76 aprupMETHIECKON U TEOMETPUIECKOMN

nporpeccui
OpPMYJIbI CYMMBI [IEPBBIX N WIEHOB

Dopmyit cy

77 apu(pMEeTUYECKON U TEOMETPUUECKOMN
IIporpeccuit

MYJIbI CYMMBI [IEPBBIX N YICHOB

Do v e N 4ICHO

78 apu(pMEeTUYECKON U TEOMETPUUECKOM
IIpOrpeccuit

79 3anaun Ha MPOLEHTHI, OAHKOBCKUE
BKJIQJIbl U KPEAUTHI

20 3amaun Ha MPOICHTHI, AaHKOBCKHE
BKJIQJIbl U KPEAUTHI

81 3amaun Ha MPOICHTHI, 0AaHKOBCKHE
BKJIaJIbl U KPEAUTHI

2 3anayn Ha MPOLIEHTHI, OAHKOBCKUE
BKJIQJIbl U KPEAUTHI

23 3amaun Ha MPOICHTHI, OAaHKOBCKHE
BKJIaJIbl U KPEAUTHI

’4 3amaun Ha MPOICHTHI, AaHKOBCKHE
BKJIaJIbl U KPEAUTHI

25 3anayn Ha MPOLEHTHI, OAHKOBCKUE
BKJIQJIbl U KPEAUTHI
[IpencraBnenue o CXOAUMOCTH

26 II0CJIE0BATENBHOCTH, O CYMMHUPOBAHUH

OECKOHEYHO yOBIBAIOIICH
TCOMETPHYCCKOHN MPOTPECCHH




[IpencraBnenue o CXOAUMOCTH
MOCJIEI0BATEIBHOCTH, O CYMMHUPOBAHUH

87 .
OECKOHEYHO yOBIBAIOIICH
T€OMETPUUYECKON TTPOTPECCUH

88 MeTton MaTeMaTH4eCKOM NHIYyKIUU

89 Meton MaTeMaTUYECKON MHITYKIIMU
KonrponsHast pabora o Teme

90 "YucII0BBIE MTOCIEIOBATEILHOCTH U
nporpeccun”

01 Kopens n-it crenenn. CBoMCTBa KOPHSA
n-M cTeNneHun

9 Kopens n-it crenenn. CBoMCTBa KOPHSA
N-¥ CTEIICHU

93 Kopensb n-ii crenenu. CBoiicTBa KOpHS
n-M cTeNneHun

94 CreneHb ¢ pallMOHATbHBIM
IoKa3aTelIeM U €€ CBOMCTBA

95 CreneHb ¢ pallMOHATbHBIM
IoKasaTelieM B €€ CBOMCTBA

96 Crenenb ¢ pallMOHATbHBIM
IoKa3aTelIeM U €€ CBOMCTBA
ToxxnecTBeHHBIC TPEOOPA3OBAHUS

97 BBIPAYKEHUM, COJIEpIKAIUX KOPEHb N-i
CTCIICHH
ToxxnecTBeHHBIC TPEOOPA3OBAHUS

98 BBIPAYKEHUM, COJIEpIKAIMX KOPEHb N-i

CTCIICHU




99

ToxxnecTBeHHbIE TPeoOpa3oBaHUS
BBIPAYKEHUM, COJIEPIKAIUX KOPEHb N-i
CTETeHU

100

ToxnecTBeHHbIE TPe0Opa30BaHU
BBIPAKEHUI, COIEpKALLUX CTEIIEHb C
paloHaIbHBIM [IOKa3aTeNeM

101

ToxnecTBeHHbIE TPe0Opa30BaHUs
BBIpA)XEHUH, COJlEpKAIUX CTETNEHb C
panroHaIbHBIM MOKa3aTeleM

102

KontponbHas padoTa mo teme
"CreneHs ¢ palmoOHaJIbHBIM
nokasareijieM"

103

[ToBTOpenue u o6obmenue. Ynucna u
BBIYUCIICHHS (3aITUCh, CPABHEHUE,
JNIEUCTBYUS C NEUCTBUTEILHEIMUA
YUCJIAMH, YHCIIOBAs TIPsiMast)

104

[ToBTopenue u o6o0menHue. Yucna u
BBIYMCIICHHS (3aITUCh, CPABHEHUE,
TNIEUCTBYUS C NEUCTBUTEILHEIMUA
YUCJIAMH, YHCIIOBAs TIpsiMast)

105

[ToBTOopenue u o6o0menue. Yucna u
BBIYUCIICHUS (HpOI_[eHTBI, OTHOIICHUA,
MIPOTIOPITUH )

106

[ToBTopenue u o6o0menHue. Yucna u
BBIYKCIICHUS (IPOLICHTHI, OTHOIICHUS,
MIPOIIOPIIMHN)

107

[ToBTOpenue u o6ob6menne. Ynucna u
BBIYHCJICHHS (pEIICHUE 3a1a4 U3




peanbHOM KU3HU)

[ToBTOpenue u o6obmenne. Ynucna u

108 BBIYHCIIEHMS (PEILIEHUE 3a1a4 U3
peanbHOM KU3HU)
[ToBTOpenue u o6obmenne. Ynucna u
109 BBIYUCIICHHS (OKPYTJICHHE,

MpUOIMKEHNE, OTICHKA)

110

[ToBTOpenue n o6o6menne. TekcToBbIe
3a7auu (pereHne TeKCTOBBIX 3a1a4
apu(METUYECKUM H aJITeOpandecKuM
crioco0amMu)

111

[ToBTOpenue u 0606menHue. TekcToBbIe
3a7auu (pereHne TEKCTOBBIX 3a1a4
apu(METUYECKUM H aJITeOpandecKuM
crioco0amMu)

112

[ToBTOpenue u 0606menHue. TekcToBbIe
3aaun (perieHne TeKCTOBBIX 3a1a9
apu(METUUECKUM H aJITeOpandecKuM
crioco0amMu)

113

[ToBTOpenue u 0606menHue. TekcToBbIe
3a7auu (peIIeHre TEKCTOBBIX 3a1a4
apudMeTnyecKuM U anredpandeckum
crioco0amMu)

114

[ToBTOpenue u 0606menHue. TekcToBbIe
3a7auu (peIIeHre TEKCTOBBIX 3a1a4
apudMeTnyecKuM U anredpandeckum
criocobamm)

115

[ToBTOpenue n o6o6menne. TekcToBbIe




3a/aun (perieHne TeKCTOBBIX 3a1a9
apu(pMETUIECKUM H aJIreOpandecKuM
crioco0amMu)

116

[ToBTOpenue u o6oOIICHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeoOpa3oBaHue anreOpandecKux
BBIp)XEHUH, CONIEPIKAIINX CTETICHD C
LIETTBIM ITOKA3aTeJIeEM)

117

[ToBTOpenue u o6oOICHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeoOpa3oBaHue anreOpanuecKux
BBIpXEHUH, CONIEPIKAIINX CTETICHD C
LIETTBIM ITOKA3aTeJIeEM)

118

[ToBTOpenue u o6oOIICHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeoOpa3oBaHue anreOpanuecKux
BBIpXCHUH, CONIEPIKAIINX CTETICHD C
IIEJTTBIM ITOKA3aTeJIeEM)

119

[ToBTOpenue u o6oOICHNE.
AnrebpanuecKue BHIPAKCHHS
(mpeoOpa3oBaHue anreOpanuecKux
BBIPAYKEHHI, COJIEpIKALUX
aprupMETHIECKUIA KBAaIPATHBIA KOPEHB)

120

[ToBTOpenue u o6oOIICHHE.
AnrebpanyuecKue BHIPAKCHHS
(mpeoOpa3oBaHue anreOpandecKux
BBIPAYKEHHI, COJIEPIKALUX
aprupMETHIECKUNA KBAaIPATHBI KOPEHB)




121

[ToBTOpenue u o6oOIICHHE.
Anrebpanyeckue BbIpaXeHUS
(mpeobpazoBaHue anreOpanvaecKux
BBIPAYKEHHI, COJIEPIKALUX
aprupMETHIECKUNA KBAaIPATHBIA KOPEHB)

122

[ToBTOpenue u o6oOICHHE.
AnreOpanyeckre BEIpaKCHUS
(mpeobpazoBaHue ENBIX U IPOOHO-
paIMOHAFHBIX BBIPAKCHUH )

123

[ToBTOpenue u o6oOIICHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeobpazoBaHue MENBIX U IPOOHO-
PalMOHAIBHBIX BBIPAKCHUH )

124

[ToBTOpenue u o6oOIICHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeobpazoBaHMe LENBIX U JPOOHO-
PalMOHAIBHBIX BBIPAKCHUH )

125

[ToBTOpenue u o6oOICHHE.
AnrebpanuecKue BHIPAKCHHS
(mpeoOpa3oBaHue HETBIX U IPOOHO-
paLMOHAIBLHBIX BBIPAXKCHUI)

126

[ToBTOpenue u o6oOICHHE.
AnrebpanuecKue BHIPAKCHHS
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YYEHUKA

Anrebpa. 7 kinace. Yueonuk - Hukonsckuit C.M., [ToramoB M.K. u ap., n3nareascTBo

"[IpocBemienue", 2023

METOJIUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA
Anrebpa. 7 kinace. Yueobnuk - Hukonsckuit C.M., [ToramoB M.K. u ap., n3nareascTBo
"[Ipocemienue", 2023

Anrebpa. Metonnueckue pekomeHaanuu. 7 kiacc. - [Toranmos M.K., llleBkun A.B., 2023
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