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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
o0pa3oBaHus: OHa 00€CIeUnBAET U3YUEHUE IPYTUX JAUCIMIUIMH KaK €CTEeCTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOJDKEHNST 00pa3oBaHWsl ® JUIsl TOBCEIHEBHOW IKW3HU. PaszButue vy
o0yyJarommxcsi Hay4HbIX MPEACTaBICHUN O MPOUCXOXKACHUM U CYIIHOCTU
anreOpanyeckux aOcTpakiui, crmoco0e OTpakKeHUs MaTeMaTHYECKOW HayKou
SBJICHMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pOJIM MATEMaTUYECKOIrO
MOJCIMPOBAaHUS B HAYYHOM TIO3HAHMM W B TMPAKTHKE CIOCOOCTBYET
(GbOopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS W KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUIS ajanTalid B COBpeMEHHOM 1udpoBoM oOiiecTtBe. M3ydeHue anreOpsl
obOecrieunBaeT  pa3BUTHE yMCEHHUS  HaOmoAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTUIHOCTU MBIIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTH CBOM JCHCTBHUS, BBIBOIBI, (HOPMYIHPOBATH
yTBepkeHus. OcBoeHne Kypca anreOpsl 0O0ecrednBaeT Pa3BUTHE JIOTUYECKOTO
MBIIIICHNST OOYYaOIIUXCSA: OHU HCIOJB3YIOT JCAyKTUBHBIE W WHIYKTHBHBIC
paccyxaeHus, 000OIIeHHe U KOHKpETU3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOydeHue anrebpe mpearnojaracT 3HAYUTCIBHBIM 00BEM CaMOCTOSTEIBLHOM
NEATETbHOCTH O0Yy4YaloImMXCs, IMO3TOMY CaMOCTOSITEIbHOE pEIIeHHE 3ajad
00yJaroNUMUCS SBIIICTCS peaTu3aluei qesATeIbHOCTHOTO MMPUHITATIA 00YUICHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Airedpa» yriayOnéHHOTO
U3Y4YEHUSI OCHOBHOE MECTO 3aHMMAIOT COJIepPKaTeIbHO-METOAMYECKUE JIMHUU:
«Uucma w BBIUHACICHUS», «AJTEOpandecKre BBIPAKEHUS», «YPaBHCHHUS U
HepaBeHCTBa», «Dyukmumy. Kaxkmas w3 3TUX CoaepKaTelTbHO-METOIUYECKIX
JIMHUWA Pa3BUBAECTCS HA NMPOTSKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOIEHUCTBYS C
JpYyTUMHU €ro JuHusMU. B Xxope u3yueHust Kypca oOOy4YaromIMMCSl TPUXOJUTCA
JIOTUYECKU PACCYKIATh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsi3n
C 3THM B MPOTpaMMy y4eOHOTO Kypca «AnreOpay BKIIOYEHBI HEKOTOPHIC OCHOBBI
JIOTUKH, TPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro
0o0pa3oBaHMsI U  CIIOCOOCTBYIOIIME  OBJIQJACHUIO  OOyYarOlUMMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4YeCKOTo s3bika. CoaepkaTeabHOM W CTPYKTYPHOU
0COOEHHOCTBIO YueOHOTO Kypca «AnreOpay SBISETCS €ro HHTETPUPOBAHHBIN
XapaxkTep.

Copnepxanve nuMHUM «YuWcia W BBIYMCICHUSD CIY>KAT OCHOBOM IS
JNanbHENIIero U3y4eHus: MaTeMaTHUKU, CIIOCOOCTBYET Pa3BUTHUIO y OOYydYarOIIMXCA
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHS MOJIb30BATHCS aIrOpUTMaMHu, a
TaK)Ke MPHOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOM
XU3HU. Pa3BuTHE MOHATHA O 4YKCIE HAa yPOBHE OCHOBHOIO O0IEro 00pa3oBaHUS
CBA3aHO C PAIMOHAIBHBIMU W HPPALMOHAIBHBIMU YHUCIAMH, (POPMUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHMIO.

Conepxanue AByX anreOpandeckux JUHUN — « AreOpanuecKkue BhIpaKECHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (hOPMHUPOBAHUIO Yy OOydaroIUXcs
MaTEMaTHYECKOIo ammnapara, HeoOXOJUMOro JJisi pElleHUs 3ajJad MaTeMAaTHUKH,
CMEXHBIX MPEAMETOB U OKpY>Karolleil peadbHocTU. Ha ypoBHE 0OCHOBHOTO 00111€T0
oOpa3oBaHusi y4eOHBIM MaTepuan TpPYNIUPYETCS BOKPYT pPalMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MATEMAaTUKH Kak s3bIKa s
NOCTPOEHUSI MAaTeMaTHYEeCKUX MOJIeJiel, OMHCaHUsl TMPOLIECCOB M  SIBJICHUU
peasibHOrO MHpa. B 3agaunm oOydeHus anreOpe BXOIAT TaKXKe JalbHEWIIEe
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUsS,, HEOOXOAWMOTO, B YaCTHOCTH, MIJif
OCBOEHHMSI Kypca HWH(MOPMATUKH, W OBJIQJICHHE HaBbIKAMU JEIyKTUBHBIX
paccyxnenuid. IIpeoOpa3zoBanue CUMBOJBHBIX (OPM CIOCOOCTBYET PA3BUTHIO
BOOOpaXeHusl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue (pyHKIIMOHATBHO-TpAa(UUECKON JIMHUU HALIETICHO Ha MOJIyYCHHE
00y4JarImuMuUCs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUISL OMCAHUS M UCCIEA0BaHUS pa3HOOOPa3HbIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u oduectBe. M3yyeHne martepuana CHoCOOCTBYET Pa3BUTHIO Yy OOydaroluxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHOTO, CHMBOJIMYECKOTO, IpaUuecKkoro, BHOCUT BKJIaJ B (OPMHUPOBAHUE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALUN U KYJIbTYpPHI.

VYrinyOnéHHbIi Kypc anreOpsl XapaKTEePU3yeTCs U3Y4YEHUEM
JOTIOJIHUTENBHOTO TEOPETUYECKOTO armapara M CBS3aHHBIX C HHMM METOJIOB
pemieHus 3agad. AnreOpa SBISETCS SI3BIKOM U ONMCAHHUA OOBEKTOB MU
3aKOHOMEPHOCTEH, CIIy’)KUT OCHOBOM MAaTE€MAaTHU4eCKOro Mojaenuposanusd. Ilpum
3TOM CaMU OOBEKTHl MAaTEMaTHYECKHX YMO3AKJIIOYCHHM M NPUHATHIE B airedpe
OpaBWJa HUX KOHCTPYMPOBAHHUS CHOCOOCTBYIOT ()OPMHUPOBAHHMIO yMEHUMU
00OCHOBBIBATh U JI0Ka3bIBATh CY>KJEHUS, Pa3BUBAIOT MATEMaTUYECKYIO HHTYULIUIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHMM M y4yaT HX
npuMeHeHno. Tem campiM anredpa 3aHMMaeT OAHO M3 BEAYLIMX MECT B
(opMUPOBAHNUN HAYYHO-TEOPETUUYECKOTO MBIIIJICHHUS 00YYarOIINXCSl.

CornacHo yueOHOMy IUIaHy B 7-9 Kkjaccax u3ydaercs Yy4deOHBIH Kypc
«AnreOpa», KOTOPBIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpPKAHUS:
«Ynucna W BBIYUCICHUA», «ANTeOpanyecKkue BbIPAXKEHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMI.

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



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Pannonanphpie uyucna. CpaBHeHUE, ynopsJOouyMBaHUE U apU(PMETUUECKHUE
JEUCTBHUS C PalMOHAJIBHBIMU YUCIIaMU. YnciioBas npsiMast, MOAYJIb YHCIIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHOU IMO3ULUOHHON CUCTEME CUUCIICHHUS.

Pemenne TekCTOBBIX 3a7a4 apupMeTHUECKUM criocoooM. Pemenne 3anad u3
peabHOM NPAKTUKU Ha YacTH, Ha JPOOU, Ha MPOLIEHTHI, IPUMEHEHUE OTHOLIEHUI
U IpONOpUMH IpU PELIEHUM 3ajad, pEIICHHWE 3ajad Ha JBW)KEHHE, paboTy,
IIOKYIIKH, HAJIOTH.

JemuMocTs nenbix ancelr. CBONCTBA IETMMOCTH.

[IpocTeie n cocraBHble uucna. UYETHple M Hedy€THble uncia. llpusHaku
nenamoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AEIMMOCTH CYMMBI M
IIPOU3BEIACHUS LEIBIX YUCEII IIPU PELIECHUU 3a]1a4 C IPAKTUYECKUM COJEPKAHUEM.

HauGonpmmii o0muii 1enuTens 1 HauMeHbIIee 00IIee KpaTHOE JABYX YHCEIL.
B3anmHuo npocteie uncna. Anroputm EBkinaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEpALlUU HaJl OCTaTKAMHU.

AJredOpandeckue BbIpaKeHUs!

BelpaxxeHue ¢ nepeMEHHBIMU. 3HA4YEHUE BBIPAXKECHHUS C IIEPEMEHHBIMU.
[IpencraBieHne 3aBUCUMOCTH MEXy BEIMUYMHAMHU B BUJIE (POPMYJIBI.

ToxnaectBo. ToxxaecTBeHHbIE TPEOOPa30BaHUS ANTreOpaueCKUX BBIPAXKEHUI.
J10Ka3aTenbCTBO TOKIECTB.

Opnnounensl. OqHOUNEH CTaHAAPTHOTO BUJA. CTENEHb OHOYICHA.

MHorounensl. MHorowieH cragaptTHoro Buja. CTeneHb MHOTOYJIEHA.
Crnoxxenue, BBIYMTAHUE, YMHOXKEHUE U JielieHne MHorouseHoB. [Ipeobpa3oBanue
LIEJIOTO BBIpaXXEHNs B MHOTO4sIeH. KOpHM MHOro4JIeHa.

@opMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTU
JBYX BBIpQXEHHH, KyO CyMMbl M KyO pa3HOCTH [BYX BBIpaX€HHUI, pa3HOCTb
KBaJpaToOB JBYX BBIPDQKCHUM, NPOU3BEICHUE PA3HOCTH M CYMMBI JBYX
BBIPQXEHUI, CyMMa U pa3HOCTh KyOOB JIBYX BBIPa)KEHUH.

Pa3noxxeHne MHOrouseHa Ha MHOKUTEIN. BeIHECEHNE 0011IEro MHOKUTENS 3a
CKOOKH. MeTos1 rpynI1pOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue ¢ oHOM nepeMeHHoi. Kopenb ypaBHeHusi. CBOMCTBA ypaBHEHUN
C OOHOM IIepEeMEHHOW. PaBHOCWIBHOCTH ypaBHEHMM. YPaBHEHHME  Kak
MaTeMaTU4YeCcKasi MOJENb PEaJIbHOM CUTYalNH.



JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOW. UMCIO KOpHEHW JMHEWHOIO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOIIBIO JIMHEMHBIX YPaBHEHUM.
JInHenHoe ypaBHEHHE, COAEPKALIEE 3HAK MOYJIS.

VYpaBHeHue ¢ ABYMsI IEpeMEHHBIMU. ['paduk TMHENHOTrO ypaBHEHMSI C ABYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHM C JByMS II€PEMEHHBIMU.
['padmyeckuii MeTox pelIeHUs CUCTEMbl JIMHEWHBIX YypaBHEHUH C JIByMs
nepeMeHHbIMH. PellleHne cucTteM JIMHEMHBIX YpaBHEHHU ¢ ABYMS NEPEMEHHBIMU
METOIOM IIOJCTAaHOBKM M MeETOAOM cioxeHusd. Cucrema JAByX JMHEHMHBIX
YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYAIUH.

DyHKIMHA

Koopaunara Touku Ha npssMou. UucnoBele TpoMeEXyTKU. PaccTosiHne Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

ITpsimoyronbHast cucremMa KOOpAMHAT. AOcCHucca M OpJAuHATa TOYKU Ha
KOOpAMHATHOM IiockocTH. [IpumMeps! rpadgukos, 3agaHHbix (popmynamu. Urtenue
rpauKoOB peabHbIX 3aBUCUMOCTEIA.

OyHKIMOHANBHBIE 3aBUCUMOCTH MeXay BennuuHamu. [loHsTHe QyHKIMU.
Oynkuus Kak MaTemMaTHueckas MOJENb pealpHoro mporecca. O6nacth
omnpenesieHUss U oOjacTh 3HadyeHW GyHkuU. CrocoObl 3amaHust (QYHKIUU.
I'papuk pynkunu. IloHaTnsa MakcumMyMa 1 MUHMMYMa, BO3pacTaHUsl U yObIBaHUS
Ha [IPUMEPAxX PeaabHbIX 3aBUCUMOCTEN.

Jluneitnas Qynkuus, e€ cpoiictBa. ['padux nuueiHoi (ynkuuu. I'paduk
dbyukiun y = |x|. Kycouno-3amannpie QyHKIUH.

8 KUIACC

Yucna v BBIYMCICHUA

KBanparusie kopHH. ApudmMeTnyecKkuil KBapaTHBIA KOPEHb U €r0 CBOICTBA.
[loHATHE WMppanMOHAIBHOrO 4wncia. JleMCTBHS C HMPPALMOHAIBHBIMU YHCIAMH.
CBoiicTBa 1€UCTBUI C MPPALMOHATIBLHBIMU YHciIaMd. CpaBHEHUE UPPALIMOHATIBHBIX
YHCEJL.

IIpencraBineHnss O pacIIMPEHUAX YHUCIOBBIX MHOXECTB. MHOXecTBa
HaTypaJbHbIX, LEJbIX, PALHOHAJIBHBIX, JEUCTBUTENbHBIX 4YHceln. CpaBHeHHe
yuces. YucioBble IPOMEKY TKH.

HevictBuss ¢ ocrtatkamu. OctaTku crerneHe. [IpuMeHeHue oOcCTaTkoB K
PELICHUIO YPAaBHEHUH B LIENIBIX YNCIAX U TEKCTOBBIX 3a1a4.

Pasmeppl OOBEKTOB OKPYKAIOLIETO MHpa, JJIUTENBHOCTh IPOLIECCOB B
oKpy»karomem mupe. CTaHIapTHBIA BUJI YUCIIA.

AJiredpanyecKkue BbIPpaKeHUs!

Anrebpanueckass IpoOb. JlomycTHMbIE 3HAYEHUs] NEPEMEHHBIX B APOOHO-
palMOHAIbHBIX BbIpaKeHUsAX. (OCHOBHOE CBOWCTBO anreOpanyeckod JIpoow.



CnoxxeHne, BBIYMTAHUE, YMHOXXEHHWE U [EJICHUE anredpamdeckux JIpoOeH.
Brinenenue mnenoit wactu anredbpandeckoi Apoom.

PanmonansHeie BBIPAKECHUS. ToxnecTBeHHbIE npeobpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUN.

JonycTuMble 3HAaY€HHsS] TEPEMEHHBIX B  BBIPAXKEHUSX, COAECPKALINAX
apudmeTryeckue  KBajJpaTHble KOpPHH. TOXJECTBEHHblE MpPeoOpa3oBaHUs
BBIPXEHUI, coepKalux apupMeTHIeCKre KBaApaTHbIe KOPHHU.

Crenenb ¢ 1elbIM TIOKa3aTeleM U €€ cBoicTBa. I[IpeoOpazoBaHue
BBIPAKEHUM, COAEPKAIINX CTETICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysa KOpHEW KBAApPAaTHOIO ypPAaBHEHWS.
KosimuecTBO NeNCTBUTENBHBIX KOPHEW KBAJIpPaTHOrO ypaBHEHUs. Teopema Buera.
VYpaBHEHUsA, CBOAMMBIE K JIMHEMHBIM YpPaBHEHUAM WIH K KBaJApPATHBIM
ypaBHeHUsM. KBaspaTHOE ypaBHEHHE C TapaMeTpoM. PellieHre TEKCTOBBIX 3a4ad C
IIOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHO-palinoHanbHble  ypaBHEHUs. PemieHue  1poOHO-paloHaIbHBIX
ypaBHEHUU. PelieHne TEKCTOBBIX 3alad € TOMOIIBIO JIPOOHO-paAIlOHATBHBIX
ypaBHeHu#. ['padmueckasi MUHTEpIIpeTalis ypaBHEHHUM ¢ IByMs [TIEPEMEHHBIMHU.

Yucnoseie HEpaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBa. CloKeHHe
U YMHOXXEHHE YHCIOBbIX HEpaBeHCTB. OLEHWBAHHE 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[ToHsATHE O pENICHMM HEPABEHCTBA C OJHOW IIEPEMEHHOWU. MHOXKECTBO
pelIeHNI HEpaBEHCTBAa. PaBHOCHIIbBHBIE HEPABEHCTBA.

JInHeliHOEe HEpPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PELICHUMU.
PenreHre nuHENHBIX HEPABEHCTB C OAHOM epeMeHHOM. CHCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEpEeMEHHOM. PellleHue TEeKCTOBBIX 3aj1ad C
IIOMOILBIO JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DyHKIUU

OObnacTh onpezesieHnss U MHOXECTBO 3HaueHUH QyHKIH. CrocoObl 3a1aHus
bynxmii. ['padux pynkun. Urenue cBoilcTB GpyHkiuu no e€ rpadpuxy. [Ipumepst
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX PEAIbHBIE MPOLECCHI.

Jluneiinas Qyskius. @OYHKUUU, OMNHUCHIBAIOUIME MPSIMYI0 U OOpaTHYIO
IPOMOPLUUOHANIEHBIE 3aBUCUMOCTH, UX TPapUKU.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = |x| # nx cBoiicrsa.
Kycouno-3anannbie GyHKIUU.

9 KJIACC

Yucaa v BLIYUCJICHUSA



Kopenp n-i1 cremenn u ero cBoiictBa. CrTeneHb ¢ palMOHAIBHBIM
IIOKa3aTesieM U €€ CBOMCTBA.

AJiredpanyecKkue BbIPpaKeHUs!

ToxecTBeHHbIE TPEoOpa30BaHUsl BBIPAXKEHUH, COJEPKAIIUX KOPEHb n-U
creneHu. ToxaecTBeHHbIE TPeoOpa30BaHus BhIPAKEHUH, COJIEPKAIIUX CTENEHb C
palMOHAIIBHBIM ITI0KA3aTEJIEM.

KBagpatneii tpéxuneH. KopHm kBagpatHoro tpéxunena. PasnoxkeHue
KBaJpaTHOTO TPEXUJICHA HA INHEWHBIE MHOKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpatHsie ypaBHeHUS. [[puMepbl TPUMEHEHUIT METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, rpaUuyeckoro MeTojJa MpH peIICHUU
ypaBHEHU 3-ii U 4-11 CTENEeHEe.

Pemenue apoOHO-palMOHAIBHBIX YPaBHEHUH.

Pemienue cucreM ypaBHEHUH C IByMsI IEPEMEHHBIMU. PelieHne mpocTenimmx
CHUCTEM HEJMHEWHBIX ypaBHEHHH ¢ OByMms nepeMeHHbIMU. ['paduyeckuit meron
pELICHUs] CUCTEMBbI HEJIMHEHHBIX YpaBHEHHMH C JIByMs INepeMeHHbIMU. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUU C JBYMs IEPEMEHHBIMM KAK MOJEIb PEAIBHOU
CUTYyalHH.

HucnoBsle HepaBeHCTBA. PenieHue JIMHEWHBIX HEpaBEHCTB. Jl0Ka3aTesbCTBO
HEPABEHCTB.

KBagpaTHele HepaBeHCTBA C OJHOM IepeMEeHHOM. PemieHue KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM W METOJOM MHTEpBalOB. MeTo[ MHTEPBAJIOB
JUISl pallMOHAJIbHBIX HEpaBeHCTB. [Ipocreiinine HepaBeHCTBa C TapaMETPOM.

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

HepaBenctBo ¢ nBymsa nepemeHHbIMU. Pemienune HepaBeHCTBA C JIByMs
nepeMeHHbIMU. CHCTEeMBbl HEpPaBEHCTB C JBYyMsl NEpEeMEHHbIMH. ['paduueckuii
METOJ| PELICHUSI CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMHU.

DyHKIMHA

Oynkums.  CpoiictBa  QyHKUMA:  Hynu — QYHKOUH,  TPOMEXKYTKU
3HAKOIOCTOSHCTBA (DYHKIUHU, MPOMEXYTKA BO3pACTaHHsI M YOBIBaHUS (PYHKIIHUH,
4ETHBIE ¥ HEUETHBIE (PYHKIMH, HanOOJbIIIee U HAaMEHbIIee 3HAUeHUSI (PYHKIIUU.

KBagpatuunas ¢yHkuus u e€ cBoiicTBa. Mcmonb3oBaHHE CBOWCTB
KBaJpaTuyHOM  GyHKUMM 1 pemienus 3anad.  Iloctpoenue  rpaduka
kBagpatTuuHol ¢yHkiuu. Ilomoxkenue rpaduka kBagpaTHUHOM GYHKIUU B
3aBHCUMOCTH OT €& ko3 dunuentos. 'paduku GyHkuuii y =ax2, y = a(x —m)’u y
= a(x —m)? +n. I[TocTpoenne rpagukoB GYHKIHUHA C MOMOIIBLIO IPEOOPa30BAHHMIA.

HpoOHo-nuHeriHas ¢pyHkuus. MccnenoBanue QyHKIIHM.

@OyHKIMsA y = X" ¢ HATypaJbHBIM MOKa3aTeNeM 1 U e€ Tpaduk.

YucioBbIE MOCI€10BATEILHOCTH U MIPOrPecCum



[Tonsitue umcnoBod mocienoBaTenbHOCTH. KOHEUHbIE W OECKOHEUHBIE
nocyienoBaTeabHOCTH.  OrpaHWyYeHHas  MOCJIEA0BATEIbHOCT.  MOHOTOHHO
Bo3pactatomas  (yObIBaromiasi)  mociieoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: ONUCATEIbHBIN, TAOJIUYHBIN, ¢ TOMOIIBIO (OPMYIIBI 7-TO
YJIeHa, PEKYPPEHTHBIN.

Apudmernueckass U reomeTpuyeckas mporpeccu. (CBOHCTBAa UJICHOB
apudmeTnyeckoi U TreoMeTpuueckor mnporpeccuid. Dopmynbl n-r0  WieHa
apupMEeTHUYECKON M TeoMeTpudecKkor mporpeccuid. @opMysbl CyMMBI MEPBBIX 7
YJICHOB apu(PMETHYECKON M T€OMETPUYECKOM Mporpeccuil. 3aiauyu Ha MPOLEHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

[IpencraBienrne O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAHUHU
OecKOHEYHO yObIBaIOIIe reOMETPUIECKON POrPECCUH.

Metoa MaTeMaTU4eCKOM UHAYKIMHU. [IpocTenime mpumepsl.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEGEHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIIEHHOM YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YHOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHIKCHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpasKIaHCKOr0 U AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp IPaKJaHCKOro oOecTBa (Hanpumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C IpPaKTUYECKHUM NPHUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJTbHO-3TUYECKUX MTPUHIUIIOB B AESATEIBHOCTH YUEHOTO;

3) TPYA0BOr0 BOCIIUTAHHUS:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHHH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HANpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMUsl HA MPOTSHKEHUH BCEW KU3HU NJIS YCHEIIHOM Mpo¢ecCHOHAIbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUM 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3¢TeTUYeCKOT0 BOCIIUTAHMA:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyXACHUH, YMEHHMIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEH HAYYHOI'O IO3HAHUA:

OpUEHTAallME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANoOB €€ pasBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LIMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAaHWS MHUPA, OBJIAJICHUEM HaBbIKAMH MCCIIEIOBATEIbCKON AESITENBHOCTH;

6) ¢usuyeckoro BocnUTAHMA, (POPMHPOBAHUS KYJIbBTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1aTOMOTyYHA:



TOTOBHOCTBIO TMPUMEHSTh MaTeMaTHYECKHE 3HAHUS B MHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOrO  oOpa3a JKu3HH  (3J0pOBOE  IHUTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXA, peryispHas (Quudeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOTO e IIpaBa JPyroro 4ejaoBeka;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

OpHEHTallMel Ha MPUMEHEHWE MATeMaTUYECKUX 3HAHUM NIl pelieHus 3a7ad
B 00JIaCTH COXPAHHOCTH OKPYXKAWIICH Cpebl, IJIaHUPOBAHUS TOCTYIKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JIs1 OKPYXKAIOWIEH Cpeabl, OCO3HAHUEM
1J100aJIpHOTO XapaKkTepa SKOJIOTMYECKUX MPOOJIEM U MyTEeH X pelieHus;

8) ajanranum K M3MEHAKIIUMCH YCJAOBUAM COLHUAIBHON U NMPHPOIHOH
cpeabl:

FOTOBHOCTBHIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTHUYECKYIO JACATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS y APYTHX JIOJEH, MPUOOpETaTh B COBMECTHOW JESATEIHHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHX;

HEOOXOUMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUH, (HOpPMyIHpPOBATH UJEH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTAX W SIBJICHUSAX, B TOM YHCJIC paHEe HEH3BECTHBIX,
0CO3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IJIaHUPOBATH
CBOE pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] W JeWCTBUSA, (HOPMYJIMPOBATH U OIEHUBATh PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbraTe OCBOGHUS MpOrpamMMbl MO0 MaTeMaTHKEe Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y odyyaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, XapaKTepU3yIOIHUeCs OBJIaJICHHEM YHUBEPCAIbHBIMU
TIO3HABATEIbHBIMUA  JCHCTBUSIMH,  YHHBEPCAJIbHBIMU  KOMMYHHKATHBHBIMU
JEHCTBUSMU M YHUBEPCATLHBIMU PETYJISTUBHBIMU ACHCTBUSMHU.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS
ba3oBble JJornueckue aeicTByA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPHU3HAKH MATEMATHYECKUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXAY TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBaHMsI /1711 000OIICHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAIIN3a;



BOCIIpUHUMATh,  (OpPMYyJIHMPOBaTbH U  MPEoOpa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTPULIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3AaUMOCBSA3H U MPOTHBOPEUHS
B (pakrax, JaHHBIX, HAONIOJACHUSAX M YTBEPKICHUSX, Npeajiaratb KpUTEPUH AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JienaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U
VHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

pa3OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIEHUN (MpsSMble U OT
IPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTebCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUU, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpaTh crmoco0 pemnieHus y4deOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHUS, BbIOMpaTh HauOoyiee MNOAXOASAIMIMI C  y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).
ba3oBble ucciaegoBaTe1bCKUe 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopmyIMpoBaTh  BONPOCH,  (uUKcHpyIOIME  MOPOTUBOpEUYHEe,  IMpodIieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE M JlaHHOE, (OPMUPOBATH THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITEIbHO COCTaBICHHOMY IUIAHY SKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITeNIbHO (OPMYJUPOBATh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTam
OpOBEAEHHOTO  HAOJIOACHMs,  HMCCIEAOBAHMSA, OSKCIEPUMEHTa, OILICHUBATH
JIOCTOBEPHOCTbH MOJIYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 00OOIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nunopmanmeii:

BBISIBIIAITh  HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOpPMAINWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLIeHHs 3a/1a4H;

BBIOMpATh, aAHAJTU3UPOBATH, CHUCTEMATU3UPOBATH W HUHTEPHPETUPOBATH
UHGOPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOUpaTh (QopMy TpenacTaBieHUsS HWHGOpPMALUM U  HWUIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMu, HHON rpaduKoil 1 UX KOMOWHAIUSIMU;

OIICHUBATh HAJAEKHOCTh MH(POPMALIUU MO KPUTEPHUSIM, MPEAJIOKEHHBIM WITU
c(hopMyJIUPOBAaHHBIM CAMOCTOSITEIBHO.

KoMMyHuKAaTHBHBIE YHHBepcaIbHble YueOHbIe el CTBUSA



BOCIIPUHUMATH U (OPMYITHPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeNsIMH  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BbIpaXaThb CBOIO TOYKY 3PEHHUS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHUS MO XONIy PEIICHHs 3aaadd,
KOMMEHTHPOBATh TIOJIYYEHHBIN Pe3yIIbTaT;

B Xoje 00CYy)XIIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMHI,
npoOyieMbl, pelaeMol 3aJaud, BbBICKA3bIBaTh MJIEH, HAlEJICHHBIE Ha IOUCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKJICHUSAMH JIPYTUX YYaCTHUKOB
nauanora, oOHapy>KMBaTh Pa3IMuMe W CXOJICTBO IMO3UIIMN, B KOPPEKTHOH (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTaBISITh PE3yAbTaThl PEIICHUS 3a/Ja4H, YKCIIEPUMEHTa, UCCIIeIOBAHUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMaT BBICTYIUIGHHA C Y4ETOM 3ajad
NpEe3eHTALUU U OCOOCHHOCTEN ayIUuTOPUH;

MOHMMAaTh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUIYaTbHOU
paboTel TpHM pelICHUH YyYeOHBIX MaTeMaTHYEeCKHX 3a7ad, NPUHUMATh Leb
COBMECTHOHM [ESATEIbHOCTH, IUIAHUPOBATh OPTraHU3ALMI0 COBMECTHOW pabOTHI,
pacnpenenatb BUAbl paboT, HOroBapuBaThCs, 00CYXKIaTh MPOIECC U pe3yibTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKHUX JTIO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboTel (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBI» W WHBIC); BBINIOJHATH CBOIO 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUA C JPYTMMH YICHAMH KOMAaHJIbI, OIICHWUBATH
KayecTBO pe3yjbTaTa M KauecTBO CBOEr0 BKJIaga B OOMIMM pe3yJabTaT o
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiCTBHSA
Camoopranusanus:

BBISIBJISATH MPOOJIEMBbI VISl PEIICHHS B JKM3HEHHBIX M y4eOHBIX CHUTYyallUsX,
OPUEHTHUPOBATHCS B PA3IMYHBIX MOJIX0JAX MPUHATHUS pelieHu (MHIMBUIyalbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIBHO COCTAaBJATh IUIaH, AJTOPUTM pELIEHUs 3aaud (WIH €ro
4acTh), BBIOMpaTh CHOCOO pEmIeHUS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapUaHThI
pelieHnit ¢ yuéToM HOBOM MH(pOpMaInu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJIa/IeTh CIIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
pelIeHus: MaTeMaTUYeCKOM 3aJjauu, CAMOMOTHUBALIUU U PEPIICKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUM 3a]1a4H,
BHOCUTb KOPPEKTHUBbI B JI€ATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
HalJEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEM;



OLICHMBATh COOTBETCTBUE pPe3yJibTaTa NEATEIbHOCTH MOCTABICHHOW LEMH U
YCIIOBUSIM, OOBSACHATH MIPUUYHUHBI JOCTUKEHHS WM HETOCTHXKEHUS 11eTTH, HaXOAUTh
OIIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY;

BBIpXaTh AMOLUHM TNPU U3yUYEHUH MaTEeMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAJBHYIO OLIEHKY PEIIEeHUs 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHniry 00yuenus B 7 kjacce 00y4aromuics MOJYYUT CIAEAYIOLIME PEAMETHBIC
pEe3yJIbTATHI:

Yucaa v BIYMCICHUSA

PannonanbHble yncna.

[lepexoquTh OoT 0AHON (HOPMBI 3amKUCH yucen K Apyroi (mpeoOpa3zoBbIBaTh
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B 0€CKOHEUHYIO JECATUYHYIO IPOOB).

Hcnonb30BaTh MOHATUSA MHOXKECTBA HATYPAIbHBIX YUCEI, MHOXKECTBA LEJIBIX
YHCEJ, MHOXECTBA PALMOHAIBHBIX YHCENI MPHU PEUICHWU 3a7ad, MNPOBEICHUU
pacCcyXIeHUN U JOKA3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UIIMOHHON 3aMKCH HATYPAJIBHOIO YUCIIA.

CpaBHUBATH U YIIOPSAIOYUBATH PALIUOHAIIBHBIC YUCTIA.

BreimonHsaTh, coueTass yCTHbIE W TUCHMEHHBIE TPHEMBI, apu(PMETUUECKUE
JIEUCTBHS C PAMOHAIBHBIMU YHCIIAMU, UCMOJIb30BaTh CBOMCTBA YMCEN U IMIpaBUiIa
JNIEUCTBUN, IPUEMBI PALIMOHAJIBHBIX BBIYMCIIEHUM.

BpINOMHATE IEMCTBUSI CO CTENEHSMHU C HATYPAJIbHBIMU IMOKA3aTEIIAMHU.

HaxonuTe 3Haue€HUs YHCIOBBIX BBIPAXKCHUM, COJACPKALIMX PALUOHAIBHBIE
YuCla W CTENCHH C HATypaJbHBIM IIOKa3aTeleM, NPUMEHSITh Pa3HOOOpa3HbIC
CIOCOObI U MPUEMBI BBIYUCIICHHUSI, COCTABIISATh M OLIEHUBATh YHCIIOBBIE BHIPAKEHUS
IIPYU pEeLICHUU IPAKTUYECKUX 3aa4 U 33/1a4 U3 JPYTUX YYEOHbIX MPEIMETOB.

OKpymJisiTh  4YMClIa C 33JaHHOM TOYHOCTBKO, A TaKXe IO CMBICIY
MIPAKTUYECKOM CHUTYallMW, BBINOJHATH TMPUKHUIKY W OLEHKY pe3yJibrara
BBIYMCJICHUN, OLICHKY 3HAYEHWW YKCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IIpHU
pPELIEHUN MPAKTUYECKUX 3a7a4.

Pemate TekcToBbIE 3amaud apU(PMETUYECKUM CIOCOOOM, HCIOIb30BaATh
TaONHIIBI, CXEMbI, YEpPTEX U, IPYTHe CPEACTBA MPEACTABICHUS TaHHBIX TIPH
pELICHUY 3a1a4.

Pemate npakTUKO-OpPMEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLIEHHUEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEIWYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUS 3aa4 C YYETOM OIPAHUYEHHUM, CBSA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.



J1eTuMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIEIMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AETMMOCTH CyMMBbI U TPOU3BEICHUS LIETbIX YHCEIL.

PacknaapiBaTh HAa MHOKUTEIM HATYpaJIbHbIC YKCIIA.

CB00OOTHO oOMEepUpOBaTh MOHATHUSIMHU: YETHOE YHCJIO, HEUETHOE 4YHUCIIO,
B3aUMHO ITPOCTHIE YUCIIA.

Haxonuts Hambonbmuii OOIMMI JenWTeh U HauMEHbIIee o0Iee KpaTHOe
YHCEJ U UCIIOJB30BaTh UX MIPU PEUICHUM 33/1a4, IPUMEHSITh alroput™ EBkinaa.

OnepupoBaTh TMOHATHEM OCTaTKa MO MOJIYJI0, TPUMEHITh CBOMCTBA
CpPaBHEHHMI IO MOYJIIO.

AnredpanvecKue BbhIPaKEeHU

Bripaxkenus ¢ nepeMeHHbIMH.

Hcnonb3oBaTh alredOpandyeckyrd TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHATH
e€ B IpoIecce OCBOSHUS YyueOHOI0 MaTepHaia.

HaxonuTe 3HaueHusi OyKBEHHBIX BBIPAXKEHUM MpPHU 33JaHHBIX 3HAYEHUSAX
MIEPEMEHHBIX.

Hcnonp30BaTh  IIOHSATHE  TOXKACCTBA,  BBIMNOJHATH  TOXKJICCTBCHHBIC
npeoOpa3oBaHusl BEIPAKEHUH, JOKa3bIBaTh TOXKIECTRA.

MHOTr04JICHBI.

BeinmonuaTe  mpeoOpa3oBaHMs  LENOTO  BBIPAKEHUS B MHOTOYJIEH
MIPUBEIACHUEM TTOIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BrimonuaTe necTBus (ClokeHue, BEIUYMTaHUE, YMHOXKEHHUE) C OJHOWICHAMHU
U C MHOTOWICHAMH, MPUMEHSATh (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT U
Ky0 CyMMBbI, KBajpaT M KyO pa3HOCTH, Pa3HOCTh KBaJPaTOB, CyMMa M Pa3HOCTH
KyOOB), B TOM YHCJI€ JJIsl YIIPOIIICHUS BRIYUCICHUH.

OcCylnIecTBIATh Pa3N0KEHUE MHOTOWICHOB HAa MHOXHTEIM C IMOMOUIBIO
BBIHECEHHS 3a CKOOKH OOIIEro MHOKHUTENS, TPYIIMUPOBKU CJIaraeMbIX, MPUMEHSS
dbopMyJIbl COKpPAIIEHHOTO YMHOKEHHUS.

[IpumeHnsaTy mpeodpa3oBaHUs MHOTOWICHOB IS PEIICHUS PA3IMYHBIX 3a/1ad
13 MaTEMATUKHU, CMEKHBIX IIPEAMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATypaJlbHBIMHM IOKAa3aTEIAMHU JJIst
npeoOpa3oBaHUsI BRIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSs NpaBUia
MepexoJa OT UCXOTHOTO YPABHEHUS K PABHOCUILHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YKCJIO KOPHEM YPaBHEHUS.

[TongObupaTh nOpuMepbl AP YHCEN, SBISIIOMIUXCA pPEIIEHUEeM JHUHEWHOTOo
YpPaBHEHUSI C ABYMS IEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JIHMHEHMHOTO ypaBHEHHUS C
JIBYyMsI TIEPEMEHHBIMH, MOJIb3YACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemarp cucteMbl ABYX JMHEMHBIX YPaBHEHUM C ABYMsI IEPEMEHHBIMH, B TOM
qucie rpapuyecku.

CocTaBnaTh M peuiarh JWHEHHOE YpPaBHEHHE WIM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCIOBUIO 3aJlay, WHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yM MOJTy4YEHHBbIN pe3yJbTar.

DyHKIMHA

Koopaunats! u rpaduxu.

N300pakath Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATAM, JTy4YH, OTPE3KH, HHTEPBAJIbI, 3aIUCHIBATh YHCIOBBIEC TPOMEKYTKH Ha
aJIreOpanvyeckoM s3bIKeE.

OTmeuaTs B KOOPAMHATHOM IJIOCKOCTU TOYKHU IO 3a/laHHBIM KOOpIMHATaM.

OyHKIUH.

CtpouTts rpaduKu TMHEHHBIX QYHKIUH.

OnuceiBaTh C TMOMOUIbIO (PYHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, PAcCCTOSHUE, II€HAa, KOJUYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIUHU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpadguueckuii cnocod MpeACTaBICHUA M aHAIW3a HMHPOpPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMALUIO U3 TPa(UKOB peabHbIX IPOLECCOB
Y 3aBUCUMOCTEM.

Wcnonp3oBaTth cBOWCTBA (QYHKIMM i1 aHauu3a TpauKOB peanbHbIX
3aBUCUMOCTEH (HyMM (QYHKIMH, NPOMEXKYTKH 3HAKOIMOCTOSHCTBA (DYHKIIHH,
IPOMEXYTKH BO3pacTaHus W yObIBaHUS (DyHKIMH, HauOOJbIIEe M HAaWMEHBIIIEE
3Ha4YCHUs PYHKIIUN).

Hcnonp3oBathk rpaduku AJis UCCIEA0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IPU
pellleHny 3aa4 U3 JPyrux YU4eOHbIX MMPEAMETOB U pealbHON KU3HHU.

K koniry o0yueHust B 8 kj1acce oOy4aromuiics MOJTyYUT CIASAYIONTUE MPEeIMETHbBIC
pe3ybTaTHI:
YucJia 1 BbIYUCIEHUS
HppanmonanpHbIe YuCa.
[loHnMaTh W HWCHOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX
MHO>KECTB.
CB00OOHO OTepupOBaTh MOHATUIMU: KBAAPATHBIM KOPEHb, apu(hMETUUCCKUIMI
KBaJIpaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATH KBAJIPATHBIC
KOpHH, UCTIOJIB3YsT  TPU  HEOOXOJUMOCTH  KaJIBbKYJATOD, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, CONEPXKALIUX KBaJgpaTHbIE KOPHHU, HCIOJb3Ys
CBOWCTBA KOPHEMN.

Hcnonp30BaTh HadaJgbHBIE IPEICTABICHUS O MHOXKECTBE JEUCTBUTEIIBHBIX
Yyucen JJIsl CPaBHEHUsI, OKPYTJICHUS U BbIYUCIECHUN, N300paXkaTh JACHUCTBUTEIbHBIC
Yyyclia TOYKaMHU Ha KOOPAUHATHOW MIPSMOM.

Hcnonp30BaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JTECATUYHBIX
npobeit u cremeHeil uncna 10, 3amUCHIBaTh W OKPYIJIATH YHCIIOBBIE 3HAYEHUS
peallbHBIX BEJIMYUH C UCIIOJIb30BAaHUEM PAa3HBIX CUCTEM U3MEPEHUM.

JlenmuMoCTb.

CBoOOIHO omepupoBaTh MOHSATHEM OCTaTKa IO MOJYJI0, TNPUMEHSThH
CBOWCTBA CPAaBHEHUM IO MOJYJIO, HAXOAUTH OCTATKU CYMMBI M IPOU3BEICHHUS 110
JAHHOMY MOZYJIIO.

AnredOpandeckue BbIpaKeHUs!

JpoGHO-panmoHaibHbIE BEIPAKEHHUS.

Haxomute nomyctuMble 3HAU€HUS MEPEMEHHBIX B JIPOOHO-paIlOHATbHBIX
BBIPKECHHUSIX.

[IpuMeHATh OCHOBHOE CBOWMCTBO PAIMOHAILHON APOOH.

BrinonnsaTte npuBeneHue anredpandyeckux ApoOeil k oliiemMy 3HaMEHATelto,
CJIO’KEHUE, YMHOXKEHUE, JeIeHHE anreOpandeckux Apooeil.

BoInonHATE TOXKAECTBEHHBIE MPe0o0pa30BaHusl PAlMOHATBHBIX BBIPAKECHUI.

[TpumensTh mpeoOpa3zoBaHUs BbIPAXEHUH AJISl PEIICHUs Pa3IUYHbIX 33/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATBHON MPAKTUKHU.

CreneHu.

[IpyMEHATP TOHATHE CTENEHW C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIPAXKEHH, COIEPIKAIIUX CTENEHH C LEIbIM OKa3aTeJIEM.

HppanmoHanbHbIE BEIPAKEHUS.

HaxoauTe qonycTumble 3HAU€HHS IEPEMEHHBIX B BBIPAKECHUSX, COJIEPHKALIUX
apu(pMeTHYecKre KBaJApaTHbIE KOPHH.

BrinonHaTe npeoOpa3zoBaHus HPPALMOHAIBHBIX BBIPAXKEHUH, HCIOIb3YS
CBOWCTBA KOPHEMN.

YpaBHeHMS U HEpaBeHCTBA

Pemars kBagpaTHbie ypaBHEHUS.

Pemats qpo6GHO-panimoHanbHble ypaBHEHUS.

Pemare nuHelHBIE ypaBHEHHs C NapamMeTpaMu, HECIOXKHBIE CUCTEMBI
JIMHEWHBIX YPABHEHUH C ITAPAMETPAMM.

[IpoBOAUTE HCCIIETOBAaHNS YPABHEHUM M CUCTEM YPAaBHEHUM, B TOM UYHCIIE C
npUMEHEHueM Trpaduueckux MpeAcTaBlIeHU (ycTaHaBIMBaTh, UMEET JIU
YPaBHEHHE WM CUCTEMA YPABHEHHUI PELIEHUS, €CIM HMEET, TO CKOJBKO, H
npouee).



[Tepexoauth OT cioBecHOW (OPMYTUPOBKH 3amadu kK e€ anrebpandeckoi
MOJIEJM C TIOMOUIbIO COCTaBJICHHS YPaBHEHHsS WM CHCTEMbl YpPaBHEHHI,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJy4YECHHBIN pe3ybTar.

ITpuMeHsTh CBOICTBA 4YMCIIOBBIX HEPABEHCTB [UIsl CPaBHEHMS, OLICHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM IEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecky0 WLTIOCTPAIlMI0 MHOXECTBA PEHICHUH HEpPaBeHCTBAa, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TonuMatp ¥ KCHOJIB30BaTh (DPYHKUHMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBL,
CHUMBOJINYECKHE O0O3HAUYEHUs), ONpPENENATh 3HAUEHUE (DYHKLUMU IO 3HAYEHUIO
apryMEeHTa, OIpeIeTsITh CBOMCTBA (DYHKIUU MO €€ rpaduKy.

Ctpouts rpaduku QyHKIHN , ONMUCHIBATH CBOMCTBA YMCIOBOW (PYHKIMH IO
e€ rpaduky.

K koHIty 00yueHus B 9 kiacce o0y4aromuics MOMyUUT CIEAYIOIINE TPeIMETHbIE
pE3yJIbTATHI:

Yucna v BBIYMCICHUA

CB0OOOJHO oOmepupoBaTh HOHATUSIMHM: KOPEHb M- CTENEHH, CTENEHb C
pallMOHAJIBHBIM IIOKAa3aTelIeM, HAaXOAWUTb KOPEHb H-U CTENEHU, CTEIEHb C
palroHaIbHBIM [OKA3aTeJIeM, HCIONb3ysS MpPU HEOOXOTUMOCTH KaJbKYJSATOD,
IIPUMEHATH CBOMCTBA KOPHS 11-i CTEIIEHU, CTEIICHU C PAL[MOHAIBHBIM I10KAa3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENIBHBIX YUCEI IPU PELICHUU
3a/1a4, IPOBEICHUH PACCYKICHUN U 10KA3aTEIbCTB.

CpaBHHBaTh M  yHOPSAIOYMBATH JICHCTBUTENbHBIE YHCIA, OKPYIJIATH
JNEUCTBUTEIBHBIE YUCIA, BBIIIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUM, OLEHKY
YUCJIOBBIX BBIPAYKCHUM.

AnredOpandeckue BbIpaKeHUs!

CB0OOOHO oOMepupoBaTh MOHATHEM KBAAPATHOTO TPEXUIEHA, HaXOAMTH
KOpPHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA TUHEWHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pemiats JIMHEMHBIE W KBAAPATHBIE YPABHEHUSA, YPABHEHHUs, CBOAALIUECH K
HUM, IpOOHO-pallMOHAIBHBIE YPAaBHEHHUS.

Pemars HECI0KHBIE KBaIpaTHBIE YPABHEHUS C IAPAMETPOM.

Pemiats nuHENWHBbIE HEPABEHCTBA, KBaJIpaTHLIC HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJIOB, M300pakaTh PELICHHUE HEPABEHCTB HA YHUCIOBON MpPSMOM,
3aIIMChIBATh PELICHUE C IIOMOILIBI CUMBOJIOB.

Pemare cucrembl AByX JMHEHMHBIX YPaBHEHHW C JABYMsI IIEPEMEHHBIMU M
CHUCTEMBI [IBYX YPAaBHEHHUH, B KOTOPBIX OJTHO YPABHEHHUE HE SIBIACTCS JINHEUHBIM.

Periats HECIOKHBIE CUCTEMBI HEJIMHENHBIX YPABHEHUH C IIapaMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCHIIBHBIX IPE0Opa30BaHui, 3aMEHBI IEPEMEHHOI,
rpaduueckoro MeToa Mpu perieHny ypaBHeHU! 3-i U 4-i1 cTeneHen.

Pemarp cucTeMbl JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIFOUAIOLIUE KBAJPAaTHOE HEPABEHCTBO, H300pa)kaThb pEIICHHE CUCTEMBI
HEPABEHCTB Ha YMCIJIOBOW MPSIMOM, 3aIIMChIBATH PEIIECHUE C IIOMOILBIO CHMBOJIOB.

Pemars ypaBHEHHs, HEpaBEHCTBA M HX CHCTEMbl, B TOM YHCJIE C
OTpaHUYEHUSIMU, HATIPUMED, B LEJbIX YUCIIAX.

ITpoBoaMTH HcCIENOBAaHUSI YPABHEHUN M CUCTEM YPaBHEHMM, B TOM UHUCIE C
OPUMEHEHHEM TIpaUuecKUX TNpeACTaBICHUN (yCTaHaBIMBAaTh, HMEET JIU
YpaBHEHHUE WM CUCTEMA YPABHEHUH pELIEHUs, €CIU HMMEET, TO CKOJIbKO, U
npouee).

Pemate TexcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS] YPaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHUs, HEPABEHCTBA M UX CHUCTEMBI JUIsl COCTAaBJICHUS
MAaTeMaTHYECKOW MOJENIN pEeajJbHOM CHUTyalluM WIM NPUKIAJIHOM 3aJayH,
UHTEPIIPETUPOBATH MOIYYCHHBIE PE3yIbTAThI B 33IaHHOM KOHTEKCTE.

YucioBble MOCI€10BATEILHOCTH H POrPeccun

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (yHKUUSA, TIpapuk
(GyHKIMM, TMpsMas IPONOPLUUOHAIBHOCTb, JIMHEWHass (QyHKIMs, oOparHas
MIPOTIOPITMOHAIEHOCTE, Mapadosta, runepOosia, KyCouHo-3a1aHHast PyHKITHS.

HccnenoBats pynkuuio mo e€ rpaduky, yCTaHABIUBATH CBOMCTBA (DYHKLIUIA:
0o0JacTh ONpPENEICHNUs, MHOXXECTBO 3HAYEHHMM, HYyJIW (YHKUUH, IPOMEXKYTKU
3HAKOIIOCTOSIHCTBA, IIPOMEXYTKM BO3pacTaHusi W yObIBaHUs, YETHOCTb U
HEYETHOCTb, HAaUOOJIbIIIEE U HAMMEHbIIIEE 3HAYEHUSI, ACUMIITOTBHI.

Pacnio3naBate kBaapaTHuHyio (QyHKUIHIO MO (Hopmysie, IPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUH.

Omnpenensars noyiokeHue rpaduka KBaApaTUYHONH (YHKIUU B 3aBUCUMOCTHU
oT €€ K03 PUITMEHTOB.

Crpouts rpaduk KBagpaTUyHOW (QYHKIUH, OMNHCHIBATH  CBOWCTBA
KBaJlpaTUuHOM (PyHKIIMHU 1O €€ TpaduKy.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (DYHKIIMH JJIsI pEIICHUS 3a/]1a4.

Ha npumepe kBagpaTuuHON (pyHKIMU CTpOUTh rpaduk QyHkumu y =af(kx +
b) + ¢ ¢ momorkio MpeodpazoBaHuil rpaduka GyHKIUH y=f(X).

WnmoctpupoBaTh € MOMOINBIO Tpaduka peajgbHyl0 3aBHUCHUMOCTh WM
MPOLECC MO UX XapaKTEPUCTHKAM.

ApupmeTrnyeckas ¥ reoMeTpruyecKas Mporpeccun

CB0OOJHO ONIEpPUPOBATh MOHATUSAMU: MTOCIEA0BATEIBLHOCTD, apUPMETHUECKAS
Y T€OMETPUYECKAs IIPOTPECCUMU.



3amaBaTh MOCJENOBATEILHOCTH PAa3HBIMH CIIOCOOAMH: OIKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 72-TO WICHA, PEKYyPPEHTHBIM.

BrImoHAT,  BBIYMCICHUS €  HWCHOJB30BaHWUEM (GopMysn n-ro  dYiieHa
apu(pMEeTHIECKON U TEOMETPUUECKOMN MPOTPECCHiA, CYMMBI TIEPBBIX 7 UJICHOB.

N300paxaTh WIEHBl MOCIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOW
MJIOCKOCTH.

Pemate 3amaum, CBsI3aHHBIE C YHCIOBBIMHU TOCIEAOBATEILHOCTSIMUA, B TOM
qHClie 3a7aud U3 pealbHON XKU3HU (C MCIOIh30BAaHUEM KaIbKYISITOPa, IU(POBBIX
TEXHOJIOTUH).

PacrioznaBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX H  OECKOHEYHBIX
MOCJICIOBATEILHOCTEH,  OTPAaHUYEHHBIX  IOCJIENIOBATEILHOCTEH, MOHOTOHHO
BO3paCTarOMUX (yOBIBAIOIINX ) TTOCIIEI0BATEILHOCTEH.

HimeTs mpeacTaBiieHrne 0 CXOJUMOCTH MOCIEA0BAaTEILHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO yOBIBAIOIIECH reOMETPUIECKON TIPOTPECCHH.

[IpumMeHsaTh METO MaTEeMAaTHYECKOW WHTyKIIUH TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontponbnbie IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
1 UMCJIIA U BBIYUCIIEHU . 1 1
PanmonanesHbie yncia (MOBTOPEHUE)
) OVYHKIHMU. KoopauHate! u 17 |
rpadukn. OyHKIIHH
3 AJI'TEBPAYECKUE BbIPAXXEHU .
Bripaxenus ¢ nepeMeHHbIMU !
4 YPABHEHI/I}uI U CUCTEMBI 10 1
YPABHEHMUMN. JIuneiinbie ypaBHEHHUS
5 UNCJIA U BBIYUCIIEHUA. Crenens ¢ 6
HaTypaJlbHBIM TIOKa3aTelIeM
6 AJI'TEBPAYECKUE BbBIPAXXEHU . ” |
MHorouyieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
DopMyJIbl COKPAIIEHHOTO YMHOKEHUS
UMCJIA U BBIYUCIIEHUSA. [lenumocTh 10
OYHKIUWU. JIuneiinas pyHKuus 16 1
YPABHEHUA U CUCTEMBbI
10 YPABHEHUI. Cucrembl THHEHHBIX 14 1
YpaBHEHUI
1 [ToBTOpeHue, 06001IeHNE, 8 1

cucTeMaTH3anus 3HaHUU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KUIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoubusie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcebl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
Hepapencrtpa
) UNCJIA U BBIUMCJIEHUS. KBanpaTHbiit 17 |
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBanpaTHble ypaBHEHUs
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1
JIpoOHO-palinoHalIbHbIE BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JIpoOHO-palinoHanbHble YpaBHEHUS
6 OYHKINN 15 1
7 AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenu
8 UNCJIA U BBIYUCJIEHUS. lenumocTh 7 1
9 [ToBTOpenue, 0600mIEeH e, 10 1
cCUCTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 8 0




9 KUIIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NPOrpamMmbl Bcero Kontpoaenpie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 OYHKINU 25 1
) YPABHEHUA 1 HEPABEHCTBA. L5 1
KBanpaTHble HEpaBEeHCTBa
3 YPABHEHUA 1 HEPABEHCTBA. )5 1
VYpaBHeHUsI, HEPABEHCTBA U UX CUCTEMBbI
4 UMCJIOBBIE [TIOCJIIEAOBATEJIBHOCTU ’5 1
N ITPOI'PECCHUU
5 AJITEBPAMYECKUE BBIPAXKEHU . 12 1
Crenenb ¢ pallMOHAIBHBIM MOKa3aTeIeM
6 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 34 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 0







IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[ToBTOpeHue. PaninonanbHbie yncna

[ToBTOpenue. CpaBHEHUE,
yTIOpSI0YMBaHNE U apU(METHICCKHE
JCUCTBHSA C PAlMOHAIBHBIMH YHCIIaMH

[ToBrOopenue. Yucnosas npsmas,
MOJZYJIb YHCJIA

[ToBTOpenue. [IporeHTs, 3anuch
MPOIIEHTOB B BUJIE ApoOU U Apodu B
BUJIE MPOIICHTOB

IToBTOpenue. Tpu OCHOBHBIE 3a/1a4n HA
MPOLIEHTHI

IToBTOpenue. Tpu oCHOBHBIE 3a1aUu Ha
IIPOLICHTHI

[ToBTOpeHue. Pemenne TeKCTOBBIX
3a/1a4 apu(hMETHIECKIM CIIOCOO0M

[ToBTOpenue. Pemenue 3anay u3
peaabHOM MPAaKTUKKA HA YacTH, IpooH,
MPOLEHTHI, TPUMEHEHUE OTHOIIECHUN U
IIPONIOPLUI IIPU PELIECHUU 3a1a4

[ToBTOpenue. Pemenue 3anay u3
peaabHOM MPAaKTUKKA HA YacTH, IpooH,




IMPOLCHTHI, PUMCHCHHUC OTHOIIIEHUU U
MPONOPIIMHI MIPU PENICHUH 3a7a4

[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHne 3a1a4 Ha ABM)KEHHE, padoTy,
MOKYTIKH, HaJIOTH

1 KoHnTtponbHas paborta mo Teme
"ParmoHanbpHEIe ynciia"

12 Koopaunara Touku Ha psiMoi

13 Hucnossle IPOMEKYTKH

14 YucnoBbie TPOMEKYTKH

15 Paccrosinne Mex 1y 1ByMsl TOUKaMU
KOOPJMHATHOU IIPSMOM
[IpsimoyTronbHas cucTeMa KOOpAUHAT.

16 AOcnucca v OpIMHAaTa TOYKH Ha
KOOPAMHATHOW INIOCKOCTH
[IpsimoyTronbHas cucTeMa KOOpAUHAT.

17 AOcuucca v OpIMHAaTa TOYKH Ha
KOOPAMHATHOW IJIOCKOCTH

18 [Ipumeps! rpaduKkoB, 3aJaHHBIX
bopmynamu

19 Urenue rpadkoB peaibHBIX
3aBUCUMOCTEN

20 QOyHKIMOHATbHBIE 3aBUCUMOCTH MEXIY
BEJIMYUHAMU
[onsarue Gpynkuuu. OyHKIUSA KaK

21 MaremMaTU4yecKas MOJEJb PeaJbHOrO
nporecca

22 [onsarue Gpynkuuu. OyHKIUSA KaK




MaTeMaTHYECKasi MOJICIb PEAIbHOTO
mporecca

[onsarue Gpynkuuu. OyHKIUSA KaK

23 MaTeMaTU4YecKasi MOJEb PEAIIBHOTO
nporecca

24 OO6nacth onpeesieHns ¥ 00J1acTh
3HAYCHUU (PYHKITUN

)5 OO6nacth onpeesieHnst ¥ 00J1acTh
3HAYCHUU (PYHKITUN

26 Crioco0bI 3a1aHUs QYHKIUU

27 I'padux bysaxIIN

)% KonTtponsHas pabora o Teme
"Koopaunats! u rpadpuku. OyHximm”

29 Bripaxkenue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPQ)KEHUS C TIEPEMEHHBIMHU

30 Bripaxkenue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPAXXEHUS C IEPEMEHHBIMU

31 BripaxeHue ¢ nepeMeHHbIMU. 3HaYCHHE
BBIPQ)KEHUS C IEPEMEHHBIMHU

1 [IpencraBieHne 3aBUCUMOCTH MEXTY
BEJIMYMHAMU B BUJE POPMYJIBI

13 [IpencraBieHne 3aBUCUMOCTH MEXTY
BEJIMYMHAMU B BUJE POPMYJIBI

34 Brrancnenus no ¢popmynam

35 Brraucnenus mo popmynam

36 YpaBHEHHE C OAHOU IIEPEMEHHOM.

Kopens ypaBHeHMS




CaoiicTBa ypaBHEHHH C OJJHOI

37 .
MIEPEMEHHOM

38 CBoiicTBa ypaBHEHHH C OJJHOM
MIEPEMEHHOM

39 PaBHOCHJIBHOCTH ypaBHEHHIT

40 YpaBHEHME KaKk MaTeMAaTUYECKas
MOJEJIb pEaIbHOU CUTYallUH

41 Yucno KopHEeW TUHEMHOTO ypaBHEHUS

42 Hucno KopHel JTMHEMHOTO YpaBHEHUS

43 PemieHne TeKCTOBBIX 3a71a4 C TOMOIIBIO
JIMHEUHBIX YPaBHEHUN

44 JIuHeitHoe ypaBHEHUE, coJiepKaIiee
3HaK MOAYJIS
KonTtponsHas pabora mo Temam

45 "BbIpaskeHusi ¢ nepeMeHHbIMU",
"JIuneitnple ypaBHEeHHS"

46 CreneHb ¢ HaTypaJbHBIM [10Ka3aTeIEM

47 CBoMCTBa CTENEHH C HATypAIbHBIM
MIOKa3aTeseM

43 CBolicTBa CTENEHU C HATYpaJbHbIM
IOKa3aTeneM

49 CBoMCTBa CTEMEHH C HATypAIbHBIM
IIOKa3aTesneM

50 3amnuce ynucia B JeCITUYHON
MO3ULIMOHHON CUCTEME CUUCIICHUS

51 3anuce 4yKciia B JeCATUYHOMN

HOSHHHOHHOfI CHUCTEMC CUHUCIICHUA




OpnnowieHbl. OJHOUIEH CTaHAAPTHOTO

32 Buaa. CTeneHb OqHOWIEHA !
53 OpnnowieHbl. OJHOUIEH CTaHAAPTHOTO )
Buza. CTeneHp ogHOWIEHA
MHuorouniensl. MHOTO4JICH
54 cTaHaapTHOro Buja. CTeneHb 1
MHOTOYJICHA
MHuorouniensl. MHOTO4JICH
55 cTaHmapTHOro Buja. CTeneHb 1
MHOTOYJICHA
56 CrokeHHe ¥ BEIYUTaHNE MHOTOYJICHOB 1
57 CrnokeHne U BEIYUTaHNE MHOTOYJICHOB 1
58 CrokeHHe ¥ BEIYUTaHNE MHOTOYJICHOB 1
59 VYMHOXEHHUE U IeJIEHUE MHOTOYWIEHOB 1
60 YMHOKEHHUE U JIeJIEHHE MHOTOYJICHOB 1
61 YMHOXKEHHUE U JICIICHHE MHOTOYJICHOB 1
62 VYMHOXEHHUE U IeJIEHNE MHOTOYWIEHOB 1
63 [IpeobpazoBaHue 1ETOT0 BBIPAKEHUS B 1
MHOTOYJICH
64 [IpeoOpa3zoBaHme 11ETI0TO BEIPAKECHUSI B 1
MHOTOYJICH
65 [IpeobpazoBaHue 1ETOT0 BBIPAKEHUS B 1
MHOTOYJICH
66 Kopau mHOrowiena 1
67 Kopuu MHoOrounexna 1
63 ToxnaectBo. ToxaecTBEHHBIS 1

npeoOpa3oBaHus aNredpandecKux




BBIPAKECHUI

ToxnectBo. TOXIECTBEHHBIE

69 npeoOpazoBaHus aNredpandecKux
BBIPAKECHUI
ToxnectBo. TOXIECTBEHHBIE

70 npeoOpa3oBaHMsl AreOpandecKux
BBIPAXKEHUIN
ToxnectBo. TOXIECTBEHHBIE

71 npeoOpa3oBaHMsl ANreOpandecKux
BBIPAXKEHUIN
ToxnectBo. ToxXIECTBEHHBIE

72 npeoOpazoBaHus aNredpandecKux
BBIPAXKEHUIN

73 Jloka3aTenbCTBO TOXKIECTB
KoHTposbHas paboTta 1mo Temam

74 "CreneHb ¢ HaTypalbHBIM
nmokaszareniem", "MuorouneHs!"

75 KBagpar cyMMbI 1 KBajipaT pa3HOCTH
JBYX BBIPaXCHUU

76 KBagpaT cyMMbI HECKOIBKUX
BBIPAKECHUI

77 Ky6 cymmbI 1 Ky0 pa3HOCTH IBYX
BBIPAXKEHUI

78 Pa3HOCTB KBapaTOB ABYX BBIPAKECHUI

79 [TpousBeneHre pa3HOCTU U CYMMBI IBYX
BBIPAXKEHUIN

20 [TpousBeneHre pa3HOCTU U CYMMBI IBYX

BBIPAXKEHUIN




CymMma u pa3HOCTh KyOOB JIByX

81 .
BBIPKECHUI

22 CymMma u pa3HOCTh KyOOB JIByX
BBIPAKECHUI

23 Pa3znoxenne MHOrouseHa Ha
MHOHUTEIH
[IpousBenenuie pa3HOCTU CYMMBI JIBYX

84 BBIPOKEHHM, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPAXKECHHI

25 Paznoxenne MHOrOwIeHa Ha
MHOKHUTEIH

26 Brinecenue 0611ero MHOKHUTENS 32
CKOOKH

87 MeTton rpynnupoBKu

28 KonTtponsHas pabora o Teme
"@opMyJIbl COKpAIIEHHOTO YMHOKEHUA"

29 JemumocTs nenbix uncenn. CBoiicTBa
JEITUMOCTH

90 Henumoctsb nenbix yncen. CBoicTBa
JETUMOCTH

91 [IpocTeie u cocTaBHbIC ynciia. YETHBIE U
HEUYETHBIC YUCIa
IIpusnaku genumoctr Ha 2, 4, 8, 5, 3, 6,

92
9,10, 11
[Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6,

93
9,10, 11

94 [Ipu3Haky AENUMOCTH CyMMBI U

MPOU3BCACHUS LCIIbIX YHUCCII ITPU




PCHICHUHU 3aaa4

HauOonpmmii 001l 1euTens u

95 HaMMeHbIIIee 00I1ee KpaTHOE ABYX 1
qucel
96 BzauMHo nipocThie uncia 1
97 Anroputm EBknnpa. Jlenenue c 1
OCTaTKOM
08 CpaBHEHUS TETBIX YUCEIT TTO MOJTYJTIO 1
HATYPaJIbHOTO YHCTIa
99 Jluneitnas @ynkuus, e€ cBolcTBa 1
100 Jluneitnas Qyukuus, e€ cBolcTBa 1
101 Jluneitnas @ynkuus, e€ cBolicTBa 1
102 I'paduk nuneitHoM QyHKIINN 1
103 I'paduk munelHON GHyHKINHA 1
104 I'paduk nuneitHoM QyHKIINN 1
105 I'paduk munelHON GHyHKINHA 1
106 I'paduk pyHkHH Yy = | X | 1
107 I'paduk pyskun y = | x | 1
108 I'paduk pyHkHH Yy = | X | 1
109 I'paduk pyskun y = | x | 1
110 Kycouno-3anannsie pyHKINN 1
111 Kycouno-3anannsie pyHKINN 1
112 Kycouno-3agannsie GpyHKIIMn 1
113 Kycouno-3anannsie pyHKINN 1

114

KontponpHas paboTa mo remMam
"emumocts", "JIuneitnas pyHKus"

—




115

YpaBHEHUE C IByMs IEPEMEHHBIMU

116

VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU

117

I'paduk nuHEHHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIMHU

118

I'paduk nuHEHHOTO YpaBHEHUS C ABYMS
[IEPEMEHHBIMU

119

CucreMbl TUHEUHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

120

CucreMbl TMHENHBIX YpaBHEHUI €
JBYMsI IEPEMEHHBIMU

121

I'paduueckuii MeTO perIeHHs CUCTEMBI
JIMHEUHBIX YPABHEHUN C ABYMs
[IEPEMEHHBIMU

122

['padpuaeckuii MeTO pEIICHUSI CUCTEMBI
JIMHEUHBIX YPABHEHUN C ABYMs
[IEPEMEHHBIMU

123

Pemenue cucrem TMHEHHBIX YpaBHEHHI
C IByMs1 IEPEMEHHBIMH METOI0M
MOJICTAHOBKU M METO/IOM CJIOKEHHUS

124

Pemienue cucreM JIMHENHBIX YPaBHEHUU
C IByMs IEPEMEHHBIMU METOAOM
MOJICTAHOBKU M METOOM CIIOKCHHUS

125

Pemienue cucreM JIMHENHBIX YPaBHEHUU
C ABYMs IIEPEMEHHBIMU METOJIOM
IIOJICTAHOBKU U METOJIOM CJIOKEHUS

126

Pemenue cucrem TMHEHHBIX YpaBHEHHI
C ABYMs INICPCMECHHBIMH MCTOAOM
noACTAaHOBKH U METOAOM CJIOKCHUA




Cucrema 1ByX JIMHEHHBIX YpaBHEHUI C

127 JIBYMsI IEPEMEHHBIMU KaK MOJIETb 1
peaTbHOM CUTyaluu

128 KonTtponsHas pabora o teme 1
"CucTeMbl IMHENHBIX YpaBHEHUI"

129 [ToBTOpenue u 0600meHne. Boipakenus 1
C IepeMeHHbIMU

130 [ToBTOpenue u 0600meHne. CTerneHs ¢ 1
HaTYpaJIbHBIM MOKa3aTelleM
[ToBTOpenue u 06061menue. OTHOUTICHBI

131 ¥ MHOTOWICHBI. TOXIeCTBEHHBIC 1
npeoOpa3oBaHus aNredpandecKux
BBIPAXKEHUIN

132 HOBTOp?HI/Ie u 0606mmeHune. opmyisl )
COKpAIIEHHOTO YMHOXKEHUS

133 [ToBTOpeHmEe 1 0600IIEHNE. 1
Koopaunats! u rpaduxmu.

134 [ToBTOpenue u 06061meHne. JInneinas )
¢GyHKIMSA U €€ CBOHCTBA

135 Wrorosast KoHTpoOJbHASA paboTa 1
[ToBTOpenue u 0600IeHNE. Permenue

136 CHCTEM JIMHEWHBIX YPABHEHHH C ABYMS 1
NepPEeMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME




8 KUIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

UucnoBbie HEpAaBEHCTBA

CBolicTBa YUCIOBBIX HEPABEHCTB

CBolicTBa YHCIIOBBIX HEPABEHCTB

AW N =

JloKa3aTenbCTBO HEPABEHCTB

[UREE G (G —

HepasenctBo ¢ nepemennoi. Ctporue u
HECTPOTHE HEPaBEHCTBA

HepasenctBo ¢ nepemennoi. Ctporue u
HECTPOTHe HEpaBeHCTBA

Cnoxxenue u YMHOKCHHEC YUCIIOBBIX
HepaBeHCTB. OlIeHMBaHUE 3HAUCHUS
BBIPAXKECHUS

Cnoxxenue u YMHOKCHHEC YUCIIOBBIX
HepaBeHCTB. OlieHMBaHUE 3HAYCHUS
BBIPAXKEHUS

[ToHsiTHE O pellIeHNN HEPABEHCTBA C
OJIHOM mepeMeHHO. MHOKeCTBO
peLICHUI HEPABEHCTBA

10

[TonsiTHe O peneHnu HEpaBEHCTBA C
OJIHOM mepeMeHHO. MHOKeCTBO
pelLIEeHU HEpaBEHCTBA

11

PaBHOCHIIBHBIE HEpABEHCTBA.
HepasencrBo-cnencraue




12

Yucosble IPOMEKYTKH

JIuHeitHoe HEpaBEHCTBO ¢ OJHOMN

13 IIEPEMEHHON U MHOKECTBO €0 PEIICHUI

14 Pemienne nuHEMHBIX HEPABEHCTB C OJJHOM
MepEeMEHHON

15 PelreHne nuHENHBIX HEPABEHCTB C OAHOU
MEPEMEHHOMN

16 Pemienue nuHEMHBIX HEPABEHCTB C OJJHOM
MEPEMEHHOMN

17 CucTteMbl TMHEWHBIX HEPABEHCTB C OJHOM
MepEeMEHHOM

13 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOMN
PemreHne TeKCTOBBIX 3a71a4 C IOMOIIBIO

19 JINHENHBIX HEPABEHCTB C OJHOMN
MEPEMEHHOMN

20 KontponbHas paboTa mo teme
"HepaBencrna"

21 KBanpaTHble KOpHU

” Apudmerndeckuii KBapaTHBIN KOPEHb U
€ro CBOMCTBA

7 Apudmernueckuii KBapaTHBIN KOPEHb U
€ro CBOMCTBA

24 IlonsATHE HPPALMOHAIIBHOTO YUCIIA.
JlencTBUA ¢ UpPALMOHAIBHBIMU YUCIIAMU

)5 CBoiicTBa ICUCTBHI C UPPALIMOHATBHBIMU
YUCIaMHU

26 CaolicTBa A€HCTBUH C UppallMOHATIbHBIMU




qucjiaMu

27

CBoiicTBa IEUCTBHI C MPpALIMOHATBHBIMU
qyucjiamMu

28

CpaBHeHUE UppalOHATbHBIX YUCEI

29

CpaBHeHME UppallMOHATBHBIX YHCET

30

MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
[IpeacraBneHust 0 pacIIUuPeHUIX
YHUCIOBBIX MHOYKECTB

31

JlomycTuMble 3HaUYEHUSI IEPEMEHHBIX B
BBIPAXKEHUSX, COJIEPKAIINX
apudmeTnyecKkre KBaJpaTHble KOPHU

32

JlonycTuMble 3Ha4EHMsI IEPEMEHHBIX B
BBIPAXKEHUSX, COJIEPKALINX
apupMeTHYeCKre KBaJIpaTHbIe KOPHU

33

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKCHUH, COAEPIKALUX
apupMeTHYeCKre KBaJIpaTHbIe KOPHU

34

ToxxnecTBeHHBIC TTPEOOPA3OBAHUS
BBIPAYKEHHI, COIEpKAINX
apudmeTnuecKkre KBapaTHbIE KOPHU

35

ToxxnecTBeHHBIC TTPEOOPA3OBAHUS
BBIPAYKEHHI, COIEpKAINX
aprudMeTHIECKUE KBAPaTHbIC KOPHU

36

ToxxnecTBeHHBIE TIPEOOpPaA3OBaAHUS
BBIPAYKEHH, COIEPKALLUX
aprupMeTHIECKUE KBAPATHbIC KOPHU

37

KonrponsHast pabora o Teme
"KBanpaTHslii KOpeHb"




38

KBagparnoe ypaBHeHUE

39

dopmyiia KOpHEH KBAJIPaTHOIO
ypaBHeHus. KonnuectBo
JEMCTBUTEIbHBIX KOPHEW KBAJIPATHOTO
ypaBHEHUS

40

dopmyiia KOpHEH KBAJIPaTHOTO
ypaBHeHud. KonnuecTBo
JEMCTBUTEIbHBIX KOPHEW KBAJIPATHOTO
ypaBHEHUS

41

dopmyiia KOpHEH KBAIPaTHOTO
ypaBHeHud. KonnuecTBo
JNEWCTBUTEIbHBIX KOPHEW KBAJIPATHOTO
ypaBHEHUSA

42

dopmyiia KOpHEH KBAIPaTHOTO
ypaBHeHud. KonnuecTBo
JNEWCTBUTEIbHBIX KOPHEW KBAJIPATHOTO
ypaBHEHUS

43

Teopema Buera

44

Teopema Buera

45

YpaBHeHUsI, CBOAUMBIE K IMHEHHBIM
YpaBHEHUSM WJIH K KBaJIPATHBIM
YpaBHEHHUSIM

46

YpaBHEHUS, CBOAUMBIE K JINHENHBIM
YpPaBHEHUSAM WM K KBaIPATHBIM
YpaBHEHHUSIM

47

KBanpaTHO€ ypaBHEHUE C MapaMeETPOM

48

Pemienue kBagpaTHBIX YpaBHEHUN C
napameTpamu




PemreHne kBagpaTHBIX YPaBHEHUM C

49
napameTpamu

50 PemreHne kBagpaTHBIX YpaBHEHU,
COJIeprKaIINX 3HaK MOAYJIS

51 Pemenue kBagpaTHBIX YpaBHEHUI,
CoJIep KaIINX 3HaK MOAYJIsS

5 VYpaBHEHHE KaK MaTEMAaTUUYECKasl MOJIENb
peanbHOM CUTyanuu

53 Pemenne TekcToBBIX 3au):[aq C IIOMOILIBIO
KBaJpaTHBIX ypaBHEHHH

54 KontponbHas padoTa mo teme
"KBanparHusie ypaBHEeHUA"

55 PanvoHanbHbIE BBIpaKEHUs

56 ToxnecTBeHHbIE TPe0OpazOBaHUs
panMoOHAIBHBIX BBIPAXKEHUH

57 ToxnecTBeHHbIE TPe0Opa3OBaHUs
paloHaIbHBIX BBIPAKEHUN

58 ToxnecTBeHHbIE TPeoOpa3zoBaHUs
panMOHAIBHBIX BBIPAXKEHUH

59 ToxnecTBeHHbIE TPe0Opa3OBaHUs
paloHaIbHBIX BBIPAKEHUIN
Anrebpandeckas a1po0b. JlomycTumblie

60 3HAYCHHS TIEPEMEHHBIX B APOOHO-
paIOHAIbHBIX BBIPAKEHUSAX
Anrebpanueckas 1po0b. JlomycTumbie

61 3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
paIOHATIbHBIX BBIPAKEHUSIX

62 Anrebpanueckas 1po0b. JlomycTumbie




3HA4YEHHUs IEPEMEHHBIX B IPOOHO-
palMOHAIbHBIX BEIPAKEHUAX

OcHOBHOE CBOWCTBO anredpanyeckon

63
napobu

64 OCHOBHOE CBOMCTBO aJIreOpandecKou
npodu

65 CrnosxeHue ¥ BBIYUTAHHUE ANTreOpanvdecKux
npobeit

66 CrnosxeHue ¥ BBIYUTAHHUE ANTeOpandecKux
npoOeit

67 YMHOXEHUE U JIeJIeHHe anredpandeckux
npobeit

68 YMHOKEHHUE U JefIeHHe anre0panyeckKux
npoOeit

69 YMHOXKEHUE U JeNIeHHe anre0panyeckux
npoOeit

70 BosBenenue anredpandeckoit 1poou B
CTETEHb

71 Konrtponsnas padora no reme "JIpoOHo-
paloHaIbHbIE BEIPAXKECHUS"

72 JpoGHO-palmoHanbHbIe YPaBHEHUS
Pemenne npoOHO-paliOHAIbHBIX

73 YpPaBHEHUU, CBOJSIIIIMXCS K JIMHEHHBIM
YpaBHEHUSM
Pemenue 1poOHO-paimOHATBHBIX

74 YPaBHEHUU, CBOSIIMXCS K JIMHEMHBIM
YpaBHEHUSM

75 Pemenue 1poOHO-paiMOHATBHBIX




YPaBHEHUU, CBOISIIMXCS K JIMHEUHBIM
YpaBHEHHUSIM

76

Pemenue 1poOHO-paiMOHATBHBIX
YpaBHEHH, CBOIAIINXCSA K KBaIPaTHBIM
YpaBHEHHSIM

77

Pemenue npoOHO-paninoHaIbHBIX
ypaBHEHUM, CBOSIIUXCS K KBaAPATHBIM
YpaBHEHUSIM

78

Pemenue npoOHO-panimoHaIbHBIX
ypaBHEHUM, CBOSIIUXCS K KBaAPATHBIM
ypaBHEHUSIM

79

Pemenue 1poOHO-paiiOHATBHBIX
YpaBHEHHUI METO/IOM 3aMEHBI
MepEeMEHHOMN

80

Pemenue 1poOHO-paimOHATBHBIX
ypaBHEHHI METOJIOM 3aMEHBI
MEPEMEHHOMN

81

Pemenne npoOHO-paliOHAIbHBIX
YPaBHEHU METOJIOM 3aMEHBI
MEPEMEHHOMN

82

Pemenne npoOHO-palinOHAIBHBIX
YpaBHEHUI METOJIOM 3aMEHbI
MepEeMEHHOMN

83

Pemrenne TeKCTOBBIX 3a7a4 C TOMOIILIO
JTPOOHO-pallMOHATILHBIX YPaBHEHUH

84

Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
IpoOHO-pallMOHATILHBIX YPaBHEHUN

85

Pemnrenne TeKCTOBBIX 3a74a4 C OMOIILIO




IpoOHO-pallMOHATIBLHBIX YPaBHEHUN

Pemnrenne TeKCTOBBIX 3a74a4 C OMOIILIO

86 IpoOHO-pallMOHATIBLHBIX YPaBHEHUN

27 Penrenne TeKCTOBBIX 337124 C TOMOIIIBIO
IpoOHO-PallMOHATIBLHBIX YPaBHEHUN

28 Perienue TeKCTOBBIX 33724 C TOMOIIIBIO
IpoOHO-pallMOHATIBHBIX YPaBHEHUN

29 I'paduaeckas uaTEpIIpETALINS YPABHEHHI
C IByMs IIE€pEMEHHBIMU

90 Kontponbnas padota o teme "J[pobHO-
palMOHAIbHBIE YpaBHEHUS "

91 OO6nacTh onpeneneHus] © MHOXKECTBO
3HaYeHUN QYHKUIUU

9 OO0nacTh ornpeneneHus: © MHOKECTBO
3HAaYeHUN QPYHKUIUU

93 Crioco0wl 3amanus GyHKITAN

94 I'padux pyHkumuu
UteHue cBOMCTB (GyHKINH TI0 €€

95 rpaduxky. [Ipumeps! rpadukoB GyHKIHH,
OTPaKAIOIINX PeaTTbHBIE MPOIIECCHI
@OyHKIUY, OMUCHIBAIONIUE MPSIMYIO U

96 0o0paTHYIO MPOMOPIIMOHAIBHBIC
3aBUCUMOCTH, UX TpapuKu
@OyHKIUY, OMUCHIBAIONIUE MPSIMYIO U

97 00paTHYIO MPONOPIMOHATILHBIE
3aBUCUMOCTH, UX IrpauKu

08 @OyHKIUY, OMUCHIBAIOIIUE MPSIMYIO U

00paTHYIO MPOIOPIUOHAIILHEIE




3aBUCUMOCTH, UX Irpaduku

99 OyHKIMA y = X2 U €€ CBOMCTBA 1
100 @yHKIMS y = X2 U €€ CBOMCTBa 1
101 @yHKIMs y = X3 U €€ cBOMCTBa 1
102 OyHKIUA Y =K/X U €€ CBOHCTBA 1
103 OyHKIUA Yy =K/X U e€ CBOICcTBa 1
104 OyHKIUA Y =VX U €€ CBOWCTBA 1
105 KonrponsHast pabora o Teme 1
"OyHkuun"
106 CreneHsb C LEJIBIM IT0Ka3aTeIeM 1
107 CBoiicTBa CTENEHHU C LIEJIBIM TTOKa3aTesieM 1
108 CBolicTBa CTEIEHH C IIEIBIM ITOKa3aTeIeM 1
109 CBoiicTBa CTENEHHU C LIEJIBIM TTOKa3aTesieM 1
[IpeoOpazoBanme BhIpaKEHUH,
110 coJiepKalluX CTEMEHHU C LETbIM 1
MoKa3aTenemM
[IpeoOpazoBanme BhIpaKEHUH,
111 COJIEPIKAIIMX CTEMEHU C LIEJIBIM 1
MoKazareiem
[IpeoOpazoBanme BhIpaKEHUH,
112 COJIEPIKAIIMX CTEMEHU C LIEJIBIM 1
MoKazareiem
113 CrangapTHbIN BUJ yKca 1
114 CrangapTHbIN BU]T YKCTIa 1
115 JleiicTBHsI ¢ YKClIaMU, 3aITMCAaHHBIMU B 1
CTaHJIaPTHOM BUJIE
116 JlecTBus ¢ unciaMu, 3aNIMCaHHBIMU B 1




CTaHJIapTHOM BHUJE

117

PazMepbl 00bEKTOB OKPYKAFOIIETO MHPAa,
AJIUTCIIBHOCTD IMMPOLICCCOB B
OKpYKaIOILIeM MUPE

118

Pa3zMepbl 00bEKTOB OKPYKAFOIIETO MHPAa,
JUTATENTEHOCTH TIPOIIECCOB B
OKpY’KarolieM MHUpe

119

PazMepbl 00bEKTOB OKPYXKAFOIIETO MHPAa,
JUTUTENILHOCTH TIPOIIECCOB B
OKpY’KarolieM MHUpe

120

Jlenenue ¢ ocraTkomM

121

CpaBHEHHUS TEJTBIX YUCEIT TTO MOJTYJTIO
HaTypaJIbHOT'O YUCIIa

122

CpaBHEHUS LENBIX YUCEIT IO MOJTYJIIO
HaTypaJlbHOTO YKCia

123

CaolicTBa CpaBHEHUI 110 MOAYJIIO

124

CBolicTBa CpaBHEHHUH 11O MOAYJIIO

125

OcTaTku CyMMBbI U TPOU3BEACHUS 110
JAHHOMY MOJTYJIIO

126

KontponbHas paboTa mo TeMam
"Crenenn", "JlenumocTs"

127

[ToBTOpenue u o6obmeHue. Pemenne
JIMHEHBIX HEPABEHCTB C OJHOMN
MEPEMEHHON U CUCTEM JIMHEWHBIX
HEPABEHCTB C OJTHOM NMePEMEHHON

128

[ToBTOopenue u o6o0meHue. Pemenue
JIMHEMHBIX HEPABEHCTB C OJHOMN
MEPEMEHHOMN U CUCTEM JIMHEWHBIX




HEPaBEHCTB C OJHOU IIEPEMEHHOU

129

[ToBTOpeHuEe 1 0600IIEHNE.
ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKCHUH, COAEPIKALLUX
apupMeTHYeCcKre KBaJIpaTHbIe KOPHU

130

[ToBTOpenue u o6obmeHue. Pemenne
KBaJIpaTHBIX ypaBHEeHU. Penenue
TEKCTOBBIX 33]1a4 C IIOMOIUIbIO
KBaJPaTHBIX YPAaBHECHUI

131

[ToBTOpenue n o6odmeHue. Pemenne
3a7a4 U3 peaabHON KU3HU

132

[ToBTOpenue u o0o0IIEHHE.
ToxxnecTBeHHBIE TPE0OPA3OBAHNUS
PALOHATBHBIX BBIPKCHUI

133

[ToBTopenue u o6o0meHue. Pemenue
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH,
CBOOAIIUXCA K JIMHEHUHBIM UIIH K
KBa/IpaTHbIM ypaBHEHUsM. Perenue
TEKCTOBBIX 33/1a4 C TOMOIIBIO IPOOHO-
PaLOHATBHBIX YPAaBHEHHI

134

[ToBTOopenue u o6o0meHue. Pemenue
TCKCTOBBIX 3a/la4 pa3JINYHbIMU
criocobamu

135

HToroBasi KOHTpOJbHAs paboTa

136

[ToBTOpenue u o6obmeHue. Pemenne
3a7a4 U3 peaabHON KU3HU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136




9 KUIIACC

Ne
n/n

Tema ypoka

KoandyecTBo yacoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Oynknusa. CBoiicTBa QyHKIMN: HYJIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA
(byHKINHU, TPOMEXKYTKH BO3pACTAHUS U
yObIBaHUA (HYHKIMU, YETHBIC U HEUETHBIE
¢byHKIMM, HanboIbIIIee U HAUMEHbIIIEe
3Ha4eHUs QYHKIUU

Oynknus. CroiicTBa GyHKIMN: HYJIH
(GYyHKIMH, TPOMEXKYTKU 3HAKOTIOCTOSTHCTBA
(byHKIMHU, TPOMEXKYTKU BO3pACTAHUS U
yObIBaHUA (HYHKIIMU, YETHBIC U HEUETHBIE
¢byHKuMM, HanboJIbIIIee U HAUMEHbIIIEEe
3Ha4YCHHS QYHKIIUH

[Toctpoenue rpadpukoB GpyHKIHII ¢
MOMOIIBIO TTpeoOpa3oBaHui

[TocTpoenue rpadgukoB GpyHKIHH C
MTOMOIIIbIO TTPeoOpa30BaHUMA

KBanparssiit Tpéxunen. Kopau
KBaJPaTHOIO TpEXUJICHA

PasnosxeHne kBagpaTHOro TpéxuicHa Ha
JIMHEWHBIE MHOKUTEIIN

Pa3noxxeHue kBapaTHOTO TpEXUieHA HA
JTUHEIHbIE MHOXKUTEIN




KBagpatuunas pyHKuus 1 €€ CBOHCTBa

[TapaGosna, KOOPAUHATHI BEPIIHMHBI

? napaboIIbl, 0Cb CHMMETPHH 11apadoIbl

10 [TocTpoenue rpaduka KBaagpaTHIHON
byHKIII

1 [TocTpoenue rpaduka KBaapaTUIHON
byHKIIUN

12 [TocTpoenue rpaduka KBagpaTHIHON
byHKIIUN
[Tonoxenue rpaduka KBaIpaTHIHON

13 (GyHKIMH B 3aBUCUMOCTH OT €&
ko3 pureHToB
[Tonoxenue rpaduka KBaApaTUIHON

14 (GyHKIMU B 3aBUCHMOCTH OT €€
ko3 (ppurmeHToB

15 Hcnonb3oBaHue CBOKWCTB KBaAPaTUYHOM
(GyHKUIMU 1715 pelieHus 3a/1a4

16 Hcnonb3oBaHue CBOMCTB KBAAPaTUYHON
GyHKIUY 1715 peneHus 3aaa4

17 Hcnonb3oBaHue CBOKWCTB KBaAPaTUYHOM
GyHKIUY 1715 peneHus 3aaa4

13 Crenennble (yHKIMU C HATYypaJIbHBIMU
MOKa3aTesIMH, UX TpadUKH U CBOMCTBA

19 CrenenHble QyHKUINU C HATYPATbHBIMU
MOKa3aTeIsiMU, UX TpaduKu U CBOWCTBA

20 Crenennble (yHKIMU C HATYpaJIbHBIMU
MOKa3aTeIsiMU, UX TpapuKu U CBOWCTBA

21 Crenennble (yHKIMU C HATYypaJIbHBIMU




MOKa3aTesIMH, UX TpadUKH U CBOMCTBA

I'padukn GyHKImiz: y =X,y =3Vx,y=|

22
X |

3 |Fpa(bm<1/1 dymkmmit: y =Vx , y=3x,y=|x

24 I'paduxu Gynxmmit: y =Vx ,y =3x,y =|
X|

25 Kontponbnas padota mo teme "dyHkiun"
[TonsiTe 0 peleHny HepaBEHCTBA C OAHOM

26 nepeMeHHON. MHOXeCTBO pelieHUt
HEpaBEeHCTBA

7 KBanpaTHble HEpaBEHCTBA C OJJHOM
MEPEMEHHOMN

)3 KBanpaTHble HepaBeHCTBA C OJTHOU
MEPEMEHHOMN

79 Pemenue HepaBeHCTB rpaduyecKum
METOJIOM U METOJIOM UHTEPBAJIOB

30 Pemenne HepaBeHCTB rpaduIecKuM
METOJOM U METOJOM UHTEPBAJIOB

31 HepaBeHnctBa, coneprkaiiire 3HaK MOTYJIs

32 HepaBenctBa, comepikaiiye 3HaK MOAYJIst

1 CucreMbl HEpAaBEHCTB C OJTHOM
MEPEMEHHOMN

14 CucreMbl HEpABEHCTB C OJTHOM
MepEeMEHHOM

35 Perrenne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO

HCPAaBCHCTB, CUCTCM HCPABCHCTB




36

Pelienne TeKCTOBBIX 3a7a4 C IOMOIILIO
HCPaBCHCTB, CUCTEM HEPABCHCTB

37

HepaBeHCTBO ¢ 1ByMsl IEPEMEHHBIMH.
Pemrenne HepaBeHCTBa € IByMs
IIEpEMEHHBIMU

38

I'paduaeckuii MeTo perieHus: CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

39

CucreMbl HEPaBEHCTB C JBYMsI
MepeMEHHBIMU

40

KonrponsHast pabora o Teme
"KBanpaTtHble HEpaBeHCTBA"

41

buxBaapaTHbie ypaBHEHUs

42

IIpuMepsl IpUMEHEHU METO0B
PaBHOCHIIBHBIX MPEOOpa30BaHUA, 3aMEHbI
NEePEMEHHOMH, rpa)u4eckoro MeTo1a npu
pelIeHnH ypaBHEHU 3-i U 4-i1 cTeneHei

43

IIpuMepsl IpUMEHEHU METO0B
PaBHOCHIIBHBIX MPEOOpa30BaHMA, 3aMEHbI
NEepPEMEHHOH, rpa)uIeckoro MeTo1a Mpu
pelIeHnH ypaBHEHUM 3-i U 4-i1 cTeneHei

44

IIpuMepsl IpUMEHEHU METO0B
PaBHOCHIIBHBIX MPEOOpa30BaHUA, 3aMEHbI
NEepPEMEHHOH, rpa)uueckoro MeTo1a Mpu
pelIeHnH ypaBHEHUM 3-i U 4-i1 cTeneHei

45

Pemienue 1poOHO-paiiOHATBHBIX
YPaBHEHUI U HEPABEHCTB

46

Pemenne npoOHO-palinOHAIbHBIX
YpaBHEHUI U HEPABEHCTB




47

Pemenue 1poOHO-paiiOHATBHBIX
YpaBHEHUI U HEPABEHCTB

48

Pemenue 1poOHO-paimOHATBHBIX
YPaBHEHUI U HEPABEHCTB

49

Pemenue cucrem ypaBHEHHH ¢ AByMS
MepeMEHHBIMU

50

Pewrenne cucreM ypaBHEHUHN ¢ JByMS
[IEpEMEHHBIMU

51

Pemenue npocrenmmx cucreM
HEJIMHEUHBIX YPaBHEHUH C ABYyMS
[IEPEMEHHBIMU

52

Pemenue npocrelmmx cucrem
HEJIMHEHNHBIX YPABHEHUU C IBYMSI
MepeMEHHbIMU

53

Pemenue npocreimmx cucrem
HEJIMHEHHBIX YPABHEHUU C IBYMSI
MepeMEHHBIMU

54

Pemrenue npocrenmmx cucreM
HEJIMHEUHBIX YPaBHEHUH C ABYyMS
IIEPEMEHHBIMU

55

I'padmyeckuit METO] peIIeHHs] CUCTEMBI
HEJIMHEUHBIX YPaBHEHUH C ABYyMS
[IEPEMEHHBIMU

56

I'paduaeckuii MeToa pereHus: CHCTEMbI
HEJIMHEUHBIX YPaBHEHUH C ABYyMS
[IEPEMEHHBIMU

57

CucreMa IByX HEJIMHEHHBIX YPABHEHUM C
IBYMsI IEPEMEHHBIMU KaK MOJEIb




peanbHON CUTyalu:

58

CucreMa IByX HEJIMHEHHBIX YPABHEHUM C
ABYMS ICPECMCHHBIMHA KaK MOJCIIb
peanbHON CUTyalu:

59

CucreMa IByX HEJIMHEHHBIX YPABHEHUM C
IBYMsI IEPEMEHHBIMU KaK MOJEIb
peanbHOM CUTyaluu

60

CucreMa IByX HEJIMHEHHBIX YPABHEHUM C
IBYMsI IEPEMEHHBIMU KaK MOJEIb
peanbHOM CUTyaluu

61

Cucrema HETMHENHBIX YpaBHEHUI €
rapaMeTpoM

62

CucreMa HETMHEHHBIX YPAaBHEHUM C
rnapamMeTpom

63

CucreMa HETMHEHHBIX YPaBHEHUM C
napameTpom

64

[Ipocrelire HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMU U UX CUCTEMBbI

65

Kontponbras padota mo Teme "YpaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI"

66

TToHsTHE YHCIIOBON MOCIIEIOBATEILHOCTH.
Koneunnle u 0ecKkOHEYHBIE
MOCIEI0BATENLHOCTH

67

OFpaHI/I‘-IeHHaSI IIOCIIEA0BATCIIBHOCTD.
MOoHOTOHHO Bo3pacTatomias (yobIBaromas)
MOCJIEI0BATEIbHOCTh

68

CriocoObl 3a/1aHMS MOCTIEA0BATCIIBHOCTH
OIUCATEIIbHBIHN, TAOJUYHBIN, C ITOMOIILIO




(bopMyJIBI N-TO YJIeHa, PEKypPEHTHBIN

ApudmeTrnueckas v reoMeTpuyecKas

69
IIPOrpeccuu

70 ApudmeTrnueckas U reoMeTpuyecKas
MIPOrpeccuun

71 CBoiicTBa 4IeHOB apu(METHUECKON U
TFE€OMETPUYECKON ITPOrPECCUit

7 CBoiicTBa 4ieHOB aprU(PMETUUECKON U
TFE€OMETPUYECKON ITPOrPECCUit

7 dopMyIbl N-To YieHa apupMETHIECKON U
F€OMETPUYECKOUN MPOrpeccuid

74 ®opmyIibl N-To YjieHa apu(pMeTHIEeCKOl u
TFE€OMETPUYECKON ITPOrPECCUit

75 dopMyIbl N-To YjaeHa apupMETHIECKON U
TFE€OMETPUYECKON ITPOrPECCUit
@opMyIIbI CyMMBI IEPBBIX N YWIEHOB

76 aprupMETHIECKON U TEOMETPUUIECKON
nporpeccui
@®opMyJIbl CyMMBI IEPBBIX N YJIEHOB

77 apu(pMeTUYECKON U TEOMETPHUECKOM
nporpeccui
@®opMyJIbl CyMMBI IEPBBIX N YJIEHOB

78 apu(pMEeTUYECKON U TEOMETPUUIECKOM
IIporpeccuit

79 3aauu Ha MPOLIEHTHI, OAHKOBCKUE BKJIAbI
U KpEIUTHI

20 3aauu Ha MPOLIEHTHI, OAHKOBCKUE BKJIAbI

" KPpEAUTEI




3aaun Ha MIPOLIEHTHI, OAHKOBCKUE BKIIAIBI

81
U KPEAUTHI

2 3aaun Ha MIPOLIEHTHI, OAHKOBCKUE BKIIAIBI
U KPEIUTHI

23 3aauu Ha MPOLIEHTHI, OAHKOBCKUE BKJIAbI
U KPEAUTHI

’4 3aaun Ha MIPOLIEHTHI, OAHKOBCKHE BKIIAIBI
U KPEAUTHI

25 3aaun Ha MIPOLIEHTHI, OAHKOBCKUE BKIIAIBI
U KPEIUTHI
[IpencraBnenue o CXOAUMOCTH

26 MOCJIE0BATENBHOCTH, O CYMMHUPOBAHUH
OCCKOHEYHO yOBIBAIOIICH T€OMETPUICCKOM
porpeccuu
[IpencraBnenue o CXOAUMOCTH

27 MOCJIE0BATENBHOCTH, O CYMMHUPOBAHUH
OCCKOHEYHO yOBIBAIOIICH T€OMETPUICCKOM
MPOrpeccuu

88 Meton MaTeMaTHu4eCKON NHIyKIIUN

89 Meton MaTeMaTHu4eCKON HHIyKIIUN

90 Kontponbnas padota o teme "Hucnossie
MOCIEA0BATEIBHOCTH U IPOTPECCUn’”

91 Kopens n-ii crenenu. CBoiicTBa KOpHS n-i
CTETICHH

9 Kopens n-if crenenu. CBolicTBa KOpHA n-H
CTETeHU

93 Kopens n-it crenenu. CBolicTBa KOpHA n-H

CTCIICHU




CrereHs ¢ PalOHAJIbHBIM IMOKA3aTCIIEM U

94 .o
e¢ CBOMCTBa

95 CreneHb ¢ paliOHAJILHBIM TIOKA3aTeIeM U
e€ CBOICTBA

96 CrernieHb ¢ paliMOHATBHBIM ITOKA3aTeIeM H
e€ CBOMCTBA
ToxnecTBeHHbIE TPeoOpa3zoBaHUs

97 BBIPAXKEHUI, COJIEpKALIMUX KOPEHb N-i
CTENEeHU
ToxnecTBeHHbIE ITPeoOpa3zoBaHUs

98 BBIPAXEHUI, COEPKALUX KOPEHD N-I
CTETIeHU
ToxxaecTBeHHBIE IPEOOpPa30BaAHUS

99 BBIPAXEHUI, COEPIKALUX KOPEHD N-I

CTCIICHHU

ToxxnecTBeHHBIC TTPEOOPA3OBAHMS
100 BBIPAYKEHH, COJIEpKAILUX CTETIEHD C
paIoHaIbHBIM ITOKa3aTeIeM

ToxxnecTBeHHBIE TIPEOOpPa3OBaAHUS
101 BBIPAYKEHHI, COJIEpKAIUX CTETIEHD C
paIMoHaIbHBIM ITOKa3aTeIeM

KonrtponsHas padora o teme "Cremnens ¢

102
palMoHaNbHBIM MOKa3areaem"
[ToBTOpenue u o6obmenue. Ynucna u
103 BBIYHCIICHUS (3aMKCh, CPABHEHHE,

JIEUCTBUS C ASHMCTBUTEILHBIMU YHCIaMU,
qKCIIOBas MpsAMas)

104 [ToBTOpenue u o6obmenue. Ynucna u




BBIYHCIICHUS (3aMKCh, CPABHEHHE,
JIEUCTBHS C NEHCTBUTEILHBIMA YHCIIAMH,
YHUCJIOBAsI MpsiMast )

105

[ToBTopenue u o6o0menue. Yucna u
BBIYHCIICHUS (IPOLICHTHI, OTHOIICHUS,
IIPOIIOPLIAHN)

106

[ToBTOpenue u o6obmenue. Ynucna u
BBIYHCIICHUS (IIPOLICHTHI, OTHOIIICHHUS,
IIPOIIOPLIAHN)

107

[ToBTOpenue u o6obmenue. Ynucna u
BBIYHCJICHUS (PEIICHUE 3a1a9 U3 pealbHON
KU3HH)

108

[ToBTOpenue u o6obmenue. Ynucna u
BBIYHCIICHUS (PEIICHUE 3a1a9 U3 pealbHON
YKU3HH)

109

[ToBTOopenue u o6o0menue. Yucna u
BBIYUCIICHUS (OKPYTJICHUE, TPUOIIKEHHE,
OIICHKA)

110

[ToBTOpenue u 0606menHue. TekcToBbIe
3ama4n (pEelIeHUEe TEKCTOBBIX 3aa4
apudmeTnuecKuM U anredpandecKum
criocobamu)

111

[ToBTOpenue u o6odmenne. TekcToBbIe
3a/aun (pereHne TeKCTOBBIX 3a1a9
apumeTnuecKuM U anredpandecKum
criocobamu)

112

[ToBTOpenue u o6odmenne. TekcToBbIe
3aJ1a4M (peleHre TeKCTOBBIX 3a/1au




apudmeTrnyecKuM U anredpandecKum
crocob6amu)

113

[ToBTOpenue u 0606menHue. TekcToBbie
3ama4n (pelIeHnEe TEKCTOBBIX 3aa4
apudmeTnyecKuM U anredpandecKum
criocobamu)

114

[ToBTOpenue n o6obmenne. TekcToBbIe
3a/aun (pereHne TeKCTOBBIX 331a9
apudmeTnyecKuM U anredpandecKum
criocobamu)

115

[ToBTOpenue n o6obmenne. TekcToBbIe
3a7auu (pemeHne TEKCTOBBIX 3a1a4
apudmeTnyecKuM U anredpandecKum
criocobamu)

116

[ToBTOpeHME 1 0000IIEHNE.
Anrebpanyeckuie BEIpaKCHUS
(mpeobpazoBaHue anredOpanvdecKux
BBIPXKEHUH, COEPIKAIINX CTETIEHb C
LIEJIBIM TTOKa3aTeJIeEM )

117

[ToBTOpeHuEe 1 0600IIEHNE.
AnreOpanyeckue BEIpaKCHUS
(mpeoOpa3oBaHue anreOpandecKux
BBIPQKCHUH, COJIEPIKAIIUX CTETICHD C
LIETIBIM TTOKA3aTeJIeEM )

118

[ToBTOpeHue u 0600IIEHNE.
AnreOpanyeckuie BEIpaKCHUS
(mpeoOpa3oBaHue anreOpanuecKux
BBIpQKCHUH, COJIEPIKAIIUX CTEIICHD C
LIEJIBIM TTOKa3aTeJIeEM )




119

[ToBTOpenue u o0o0IIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredOpanvdecKux
BBIPAYKEHHMI, COJIEpKAINUX
apruMETHIECKUIA KBAIPATHBIA KOPEHB)

120

[ToBTOpenue u o0o0IIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anreOpanvdecKux
BBIPAYKEHHMI, COIEpKAINUX
aprupMETHIECKUIA KBAIPATHBIA KOPEHB)

121

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXKCHUS
(mpeobpazoBaHue anredOpanvdecKux
BBIPAYKEHHI, COJIEpIKAINUX
aprupMETHIECKUIA KBAIPATHBIA KOPEHB)

122

[ToBTOpenue u o0o0IIEHHE.
Anrebpanyeckuie BEIpaKCHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
parMoHATBFHBIX BBIPAKECHU )

123

[ToBTOpenue u o0o0IIEHHE.
AnrebpanyuecKue BHIPAKCHHS
(mpeobpazoBaHue IENBIX U IPOOHO-
PalMOHAIBHBIX BBIPAKECHUI)

124

[ToBTOpenue u o0o0IIEHHE.
AnrebpanyuecKue BHIPAKCHHS
(mpeobpazoBaHMe LENBIX U POOHO-
PALOHATBHBIX BBIPOKCHUI)

125

[ToBTOpenue u o0o0IIEHHE.
AnrebpanuecKue BHIPAKCHHS




(mpeobpazoBaHMe LENBIX U IPOOHO-
PALOHATBHBIX BBIPOKCHUI)

126

[ToBTOpeHUE 1 06001ICHNE.
Anrebpanueckue BeIpaXeHUs (pa3IoxKeHne
MHOTO4JIEHa Ha MHOKHUTEINH, B TOM YHUCIIE C
UCTOJIb30BaHUEM (DOPMYII COKpAILIEHHOTO
YMHOKCHUS )

127

[ToBTOpeHUE 1 0600IICHNE.
Anrebpanueckue BeIpaxeHUs (pa3IoxKeHne
MHOTO4JIEHa Ha MHOXHUTEINH, B TOM YHUCIIE C
UCTOJIb30BaHUEM (DOPMYII COKpAILIEHHOTO
YMHOKCHUS )

128

[ToBTOpeHUE 1 06001ICHNE.
Anrebpanueckue BeIpaXeHUs (pa3IoxKeHne
MHOTOYJIEHa Ha MHOXXHUTENH, B TOM YHUCIIE C
UCTOJIb30BaHUEM (DOPMYII COKpAILIEHHOTO
YMHOKCHUS )

129

[ToBTOpenue u o0oOIIEHHE.
AnrebpanuecKue BHIPAKCHHS
(MozenrpoBaHue C MOMOIIBIO (popmMyIT
pEaBbHBIX MPOIIECCOB U SBJICHUI)

130

@yHKIMH (IOCTPOEHUE, CBONCTBA
M3YYEHHBIX (DYyHKITHI)

131

[ToBTOpenue u o6odmenrne. PyHKIUN
(TTocTpoeHue, CBOMCTBA M3yYECHHBIX

(hyHKIHIT)

132

[ToBTopenue u o6o0menne. PyHKIUU
(mmocTpoeHune, CBONCTBA N3yYEHHBIX
(hyHKIHIT)




[ToBTropenue u o6o0meHne. PyHKIUU
133 (rpaduueckoe penieHne ypaBHEHHN 1 UX
CHUCTEM)

[ToBTropenue u o6o0meHne. PyHKIUU

134 (rpacduyeckoe pemieHue ypaBHEHHH U UX 1
CUCTEM)
135 HroroBast koHTpOIBHAS paboTa 1
136 [ToBTOpenue u 06odmenrne. yHKIUN 1
(MozeTMpoBaHME peaTbHBIX MPOIIECCOB)
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






