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AHHOTALIMA

Anrebpa SBIISIETCSt OJHHUM M3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHUs: OHA OOECIIEYNBACT U3YUCHHUE IPYTUX TUCIUTUINH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHHUTApHOTO IMKIOB, €€ OCBOGHHWE HEOOXOAUMO JUIs
OpOJIOJDKEHUsT 00pa3oBaHMsl W ISl TOBCEJHEBHOW >Ku3HU. PazBurne y
0oOy4arommxcsi HAy4YHbIX TMPEJCTABICHUN O NPOUCXOKICHUU U CYIIHOCTU
anredpandecknx aOCTpaKIui, Crmocobe OTpaXKEHUS MATEMaTHYECKON HayKou
SABJICHMA U TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pOJM MAaTEeMaTHUYECKOIro
MOJICJIMPOBAaHUSI B HAYYHOM TIO3HAHMM W B TMPAKTUKE CIIOCOOCTBYET
(hopMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KaueCTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajanTalid B COBpPEMEHHOM IH@poBoM oOmiecTBe. M3ydenune anreOpsl
o0OecrieynBaeT  pa3BUTHE YMEHHsS  HAONIIOAaTh, CpaBHUBAaTh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHU MBIIIICHHUS, CITIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JICUCTBHUS, BBIBOJIbI, (POPMYIUPOBATH
yTBepkaeHus. OcBoeHHe Kypca anreOphl 00ecreunBacT pPa3BUTHE JIOTHUECKOTO
MBIIIJICHUSI OOYYalOlUXCsl: OHU HCIOJIB3YIOT JEAYKTHUBHBIE W WHIYKTHUBHBIC
paccyxaeHus, 0000IIeHHe W KOHKPETU3aIUIo, a0CTparupoBaHUE W aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAYUTENIbHBI O00BEM CaMOCTOSTEIbHOU
JEATEIBPHOCTA OOYYaIOMIUXCSl, TO3TOMY CaMOCTOATEIBLHOE pEIICHHe 3aaad
OOyYarOIIMMHUCS SIBIISIETCS peann3alueit JesiTeIbHOCTHOTO MPUHITUIIA O0YUECHHS.

B crpykType mnporpamMmbl yueOHOTo Kypca «AJredpa» yriayOJaéHHOTro
M3YUYCHUS] OCHOBHOE MECTO 3aHHMAIOT COAECPKATEIbHO-METOIUUECKUE JTUHUU:
«Uucma w BBMHCIEHUS», «ANTeOpandecKkre BBIPAKCHUS», «YpPaBHEHUS U
HEpaBEeHCTBa», «DyHkuum». Kaxngas U3 3THX COJEepkKaTEIbHO-METOANYECKUX
JIMHUN pa3BUBAETCS Ha MPOTSHKEHUM TPEX JIET U3YUEHUS Kypca, B3aUMOJICUCTBYS C
JIPYTUMH €ro JuHusAMHU. B Xxoje u3ydeHuss Kypca oOydarolmuMcsl MPUXOIUTCS
JIOTHUYECKHU PaCCykAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsI3U
C 3TUM B MPOTPaMMy Y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKHW, TPEJCTABIICHHBIE BO BCEX OCHOBHBIX pazjiellax MaTeMaTHYECKOro
oOpa3oBaHUs M  CIIOCOOCTBYIOIIME  OBJIQJICHUIO  OOyYalOlMMHCS  OCHOB
YHUBEPCAIIBHOTO MaTeMaTU4YecKoro si3bika. ColaepiKaTelbHOW UM CTPYKTYpHOM
OCOOEHHOCTBIO Y4YEOHOro Kypca «Anredpa» SBISETCS €ro HMHTETPUPOBAHHBIN
Xapaxkrep.

Conepxanue nuHUM «Yucia W BBIYUCIEHUS» CIYKHUT OCHOBOM A
JadbHEUIIEero U3y4eHus: MaTeMaTUKHU, CIIOCOOCTBYET Pa3BUTUIO Y OOyYarOUTUXCS
JIOTUYECKOTO MBIIUICHUS, OPMUPOBAHUIO YMEHUSI MOJIH30BaThCS aIrOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATHS O YMCJIE HAa YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs
CBSI3aHO C PAIIMOHAIBHBIMU U UPPALMOHAILHBIMHU YHCJIaMH, (POPMUPOBAHUEM



NPEJCTABICHUN O JIEUCTBUTEIBLHOM YHCJIE. 3aBEPUICHHE OCBOCHMSI YHUCIOBOMU
JIMHUU OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHUIO.

Copeprkanue qByX anreOpandecKux JIMHUN — « AJITeOpandecKre BHIPKCHHS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Y OOyHarOITUXCs
MaTEMaTUYECKOTO arnapara, HeoOXOJMMOIro /Jisi pelleHus 3a/Jady MaTeMAaTHKH,
CMEXHBIX MTPEJAMETOB U OKpYyXkarolel peabHOCTU. Ha ypoBHE OCHOBHOTO 0011IE€T0
oOpa3zoBaHus y4eOHBIH MaTepuay TPYHIUPYETCS BOKPYT  PalMOHAIBHBIX
BbIpOKEHUU. Anredpa JIEMOHCTPUPYET 3HAYCHHUE MaTEeMaTUKM KakK S3bIKa JUIs
NOCTPOEHUS MAaTeMaTUYECKHX MOJIEJe, OMHUCAaHUs TPOLECCOB U  SIBJICHUMN
peanpHOro mupa. B 3agaum oOydeHus anreOpe BXOMIT TakKe JalibHEiIiee
pa3BUTHE QITOPUTMUYECKOTO MBIIUICHUSI, HEOOXOJMMOr0o, B YAaCTHOCTH, JIS
OCBOCHMsSI Kypca HH(POPMATUKH, ¥ OBJIAJICHUE HABBIKAMH JICYKTUBHBIX
paccyxaenuit. IlpeoOpaszoBaHue CUMBOJIBHBIX (OPM CHOCOOCTBYET Ppa3BUTHUIO
BOOOpaXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Coneprkanre QyHKIIMOHATBHO-Tpa(UUeCKO JIMHAH HAIEICHO Ha TIOJTyYCHHE
OoOyJaromIMMHUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEH MaTEeMaTHYECKON MOJENH
JUISL OIIMCaHUsl U UCCIIeI0BaHUS Pa3HOOOPA3HbBIX MPOIIECCOB U SIBJICHUH B MPUPOJIE
u obmiectBe. M3yueHune maTepuajia CHOCOOCTBYET Pa3BUTHIO Yy OOydYarOIIMUXCS
YMEHHSI UCIIOIb30BaTh PA3IMYHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATHKU —
CJIOBECHOT'O, CHMBOJHYECKOT0, TpaduuecKkoro, BHOCUT BKJIaJ B (OpPMUPOBAHUE
peACTaBICHUN O POJIM MAaTEMATHUKHU B PA3BUTUU LIMBUIIN3AIMHU U KYJIbTYPBHI.

VYrinyOnéHHbIi Kypc anreopbl XapaKTepU3yeTcs U3Y4YEHHUEM
JIOTIOJIHUTEIIBHOTO TEOPETUYECKOro armapara W CBSI3aHHBIX C HUM METOJIOB
pemieHuss 3amad. AnreOpa SBISETCS SA3BIKOM Il OMHCAHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIy’)KUT OCHOBOM MaTeMaTU4yecKoro mojenupoBanus. [lpu
TOM CaMU OOBEKThl MAaTEMAaTHYECKHMX YMO3AKIJIIOUEHUW M TPHUHATHIE B anreope
mpaBuia WX KOHCTPYHPOBAHHUS CIIOCOOCTBYIOT (DOPMHUPOBAHHWIO  YMEHUU
000OCHOBBIBATh M JIOKA3bIBaTh CYKJICHHUS, PA3BUBAIOT MATEMATUUECKYIO HHTYHUIIHIO,
KpPaTKO M HArJIAJIHO PACKPBIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOEHUN M ydaT uX
npuMeHeHuto. Tem campiM anrebpa 3aHUMAeT OJHO U3 BEAYIIMX MECT B
(hopMHPOBAHUN HAYYHO-TEOPETUUECKOTO MBITINICHUS 00YUYaIOIIUXCSI.

CornmacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3ydaeTcsi Y4eOHBIM Kypce
«Anre0Opa», KOTOPHIH BKJIIOYAET CJIEIYIONINE OCHOBHBIE pa3JeNbl COJACPKAHUS:
«Yucna u BBIUKCICHUS», «ANTeOpandecKue BBIPAKEHUS», «YPaBHEHUS W
HEpaBEHCTBA», «DYHKIIMM.

Ha u3yuenne yueOHOTrO Kypca «Anredpa» orBoautcs 408 vacoB: B 7 kiacce
— 136 yacoB (4 yaca B Hepnento), B 8 knacce — 136 yacoB (4 yaca B Hezeno), B 9
kiacce — 136 gacoB (4 yaca B HEZICIIO).



COAEPKAHUE OBYUEHUA
7 KUIIACC

Yucia v BBIYUCICHUSA

Panmonanpabie umcia. CpaBHEHHE, YNOPSAJIOYMBAHHE U apU(DMETHUYCCKHE
JNEUCTBUS C pallMOHAIBHBIMU YKCIaMu. YuciaoBas mpsiMasi, MOIyJIb YUCTIA.

CreneHb C HaTypaJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA. 3amuch 4YUCIa B
JNECATUYHON MO3ULIMOHHOM CUCTEME CUMCIICHHUS.

Pemenne TekcTOBBIX 3a/1au apuMEeTHYECKUM criocoOoM. Perienne 3amad u3
peaspHOM MPaKTUKW Ha YacTH, Ha JpoOU, Ha TMPOILICHTHI, TPUMEHEHHE OTHOIICHUM
W TOpONOpIUN MNpHU pPEIIeHUH 3ajad, pelieHue 3ajad Ha JABWXKEHHE, pPadoTy,
MOKYTIKH, HAJIOTH.

JenumocTh 11enbIX unces. CBOMCTBA JSIMMOCTH.

IIpocteie m cocrtaBHble uKcna. YETHbie W He4yETHbIE uyucia. [IpusHaku
nenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku OE€TUMOCTH CyMMBbI U
MPOM3BEICHUS LIEJBIX YHACEII MPU PEIIEHUHN 3a]1a4 C MPAKTUYECKUM COAEPHKAHUEM.

HauGonbimuiit oOmuii 1eauTes 1 HauMeHbIIlee 00IIee KpaTHOE JBYX YHUCE.
B3aumHo npocteie uncia. Anroputm EBkiunna.

Jlenenue ¢ octaTkoM. ApudmeTnyecKkue oneparuy HaJl OCTaTKaMHu.

AuredOpanvecKue BbIpaKeHUs

BripaxkxeHue ¢ TmepeMEHHbIMH. 3HAUY€HUE BBIPAKEHUA C IEPEMEHHBIMU.
[IpencraBieHre 3aBUCUMOCTH MEXK]Ty BETMYMHAMH B BUJIC (POPMYJIBI.

ToxnectBo. ToxkaecTBeHHBIE TPe0oOpa3oBaHUs ANreOpandecKuX BhIPAKCHUI.
Jloka3aTeabCTBO TOXKASCTB.

OnHounensl. OTHOYJIEH CTaHAAPTHOTO BU1a. CTENEHb OJJHOUIEHA.

MHorounenbl. MHoroujieH cTaHaapTHoro Bujaa. CTeneHb MHOTOYJICHA.
CrnoxeHue, BbIYMTaHUE, YMHOXKCHUE U JICJICHHME MHOTO4YwIeHOB. [IpeoOpazoBanue
L[EJIOTO BhIpaXEHUsI B MHOTO4JIeH. KopHu MHOTro4IeHa.

DopmyIibl COKPAIIEHHOTO YMHOXKEHHS: KBaJpaT CyMMbI U KBaJIpaT Pa3HOCTH
JIBYX BBIPOKEHHH, Ky0 CyMMBI W KyO pa3HOCTH IBYX BBIPOKECHHM, Pa3HOCTh
KBaJpaTOB JBYX BBIPOKEHUM, TPOU3BEICHUE PA3HOCTU U CYMMBI JIBYX
BBIpa)XXEHUHN, CyMMa U Pa3HOCTh KyOOB JBYX BBIPAKCHUIA.

PaznoxeHnne MHOTOUJIEHA HA MHOXKHUTEH. BeiHeceHne 00IIero MHOKHUTEIS 3a
CKOOKH. MeTo1 TpyIIUPOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHol nepemeHHol. Kopenb ypaBHeHus. CBOMCTBAa ypaBHEHUN
C OJHOM TEpEMEHHOW. PaBHOCWIBHOCTb ypaBHEHHH. YPAaBHEHHE  KaK
MAaTEMAaTHYECKAsT MOJIENIb PEAIbHON CUTYAIUU.



JIuHetHOe ypaBHEHME C OJHOW NEPEMEHHOM. UMCIO KOpHEH JIMHEHMHOIO
ypaBHEHMs. PenieHne TEKCTOBBIX 3aJad4 C IOMOULIBIO JIMHEWHBIX YPAaBHEHHIA.
JInnelHOE ypaBHEHHME, COAEPKALIEE 3HAK MOLYJIA.

VYpaBHeHue ¢ AByMsl iepeMeHHbIMU. ['paduk TMHEHHOTO ypaBHEHUS C IBYMsI
nepeMeHHbIMA. CHCTEMBI JIMHEWHBIX YpPaBHEHUW C JIBYMS [I€PEMEHHBIMU.
I'padpruecknii MeTon pElIeHHs] CUCTEMBbl JIMHEWHBIX YpaBHEHUUW C JByMs
IIEpEMEHHBIMU. Pernienue cucreM JIMHEWHBIX YPaBHEHHU C JBYMs IEPEMEHHBIMU
METOJIOM TIOJICTAHOBKM M METONOM cioxeHus. CucremMa JABYX JIMHEWHBIX
YPAaBHEHHUM C IByMs IEPEMEHHBIMH KaK MOJIEJIb PEaJIbHOM CUTYaLIUH.

DOyHKIUU

Koopaunara Touku Ha npssmon. UuciioBsle NpOMEKYyTKH. PaccTosiaue Mexny
JBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyrosibHast cucreMa KoopauHaT. AOcuucca M OpJAMHAaTa TOYKH Ha
KOOpPJIMHATHOM 11ockocTH. [Ipumepsl rpadgukos, 3aganHbix popmyinamu. Urtenue
rpaMKOB peasibHbIX 3aBUCUMOCTEH.

@OyHKIMOHAIbHBIE 3aBUCUMOCTU Mexay BenuuuHamu. [loHsTHe QyHKUMU.
OyHKIUS Kak MareMmaruueckas MoOJellb peajbHOro mpoiecca. OO0nacTh
omnpeneneHuss U obnactb 3HaueHUd (QyHKuU. CrocoObl 3aaHus  (QYHKUIUU.
I'paduk dpynkuuu. [loHATHS MakcCMMyMa U MUHUMYMa, BO3pacTaHus U yObIBaHUS
Ha IIpUMeEpax peaIbHbIX 3aBUCUMOCTEN.

JIuneitnas ¢yukuus, e€ cpoiictBa. ['padux nuneitHo ¢ynkuuu. ['padux
¢bynkuuu y = |x|. Kycouno-3aganusie QpyHKIMH.

8 KUIACC

Yucia v BBIYUCICHUA

KBaapatHbie KOpHU. Apu(METUYECKHIT KBaJApaTHBII KOPEHb U €r0 CBOWCTBA.
[TonsitTue wppammoHaNIBLHOrO 4Yucia. JIeUCTBUS C UPpalMOHATBHBIMH YHCJIAMHU.
CBoiicTBa IeCTBUM ¢ MppPAMOHATIbHBIMU uKciiaMi. CpaBHEHUE HPPALMOHATbHBIX
qyucel.

[IpencraBneHuss O pAaCHIMPEHUSIX YHUCIOBBIX MHOXECTB. MHOXeCTBa
HaTypaJibHBIX, LEJbIX, PalMOHAJBHBIX, JACHCTBUTENbHBIX uucel. (CpaBHEHUE
yucell. YucaoBbIe POMEXKYTKH.

HevictBust ¢ ocrtatkamu. Octatku creneHeil. IIpuMeHeHue OCTaTKoB K
PEIICHUIO YPABHEHUH B LIEJIBIX YHCIIAX U TEKCTOBBIX 3a]1a4.

Pa3mepsl OOBEKTOB OKPYXKAIOMIETO MHpPA, UIMTEIBHOCTh TMPOIIECCOB B
oKpy>karouieM mupe. CTaHIapTHBIM BUJ YHUCIIA.

AuredpanvecKue BbIpaKeHU

AnreOpandeckast npoOb. JlomycTUMBbIE 3HAYEHUS TEPEMEHHBIX B JIPOOHO-
palMoOHANIbHBIX BhIpaxeHusix. OCHOBHOE CBOMCTBO aire0pandeckoit 1poOu.



CnoxxeHue, BBIYUTAHUE, YMHOXXEHHUE U JEJIeHHE alreOpanyeckux JIpoOe.
Brinienenue 1ennoi yactu anredpandeckoit Jpoou.

Panmonaneubie BBIPAXKEHUS. ToXeCTBEHHbBIE npeoOpa3oBaHuUs
PaLMOHAIIBHBIX BBIPAXKEHUM.

JlomycTrmble  3HAYEHUsT IIEPEMEHHBIX B  BBIPAKECHUAX, COAEpXKAIINX
apu(pMeTHYeCKue KBaJpaTHble KOPHU. TOXKJECTBEHHbIE MPeoOpa3OBaHUS
BBIPXEHU, coiepKaluX apupMeTHIeCKUe KBaApaTHbIE KOPHHU.

Cremenb ¢ 1enbIM TOKazareneM U e  cBoiictBa. [IpeoOpaszoBanue
BBIPAKEHUI, COAECPIKAIINX CTEIICHU.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHeHue. @opMyna KOpPHEHW KBaJIpPaTHOTO YPaBHEHHS.
KosmmuecTBO nerMCTBUTENBHBIX KOPHEW KBaJIpaTHOroO ypaBHeHHs. Teopema Buera.
VYpaBHEHUS, CBOJAMMBIE K JIMHEWHBIM YpaBHEHUSAM WM K  KBAJPaTHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHHE ¢ mapaMeTpoM. Perenne TeKCTOBBIX 3a/1a4 C
ITIOMOIIBIO KBAIPATHBIX YPABHEHUU.

JpoOHO-paniMoHanbHble  ypaBHEHUs. PemieHue  1poOHO-palOHaIbHbBIX
ypaBHeHUIl. PelieHne TEKCTOBBIX 3a7a4 C MOMOILIBIO JPOOHO-pALMOHATIBHBIX
ypaBHeHuH. ['padnueckas MHTEpIIpeTalisl ypaBHEHUH C IByMs I€PEMEHHBIMHU.

Uucnossle HepaBeHCTBAa. CBOWCTBA YUCIOBBIX HEPABEHCTB.

Hepasenctso ¢ nepemenHon. CTporue u HecTporue HepaBeHcTBa. CrioxkeHue
U YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. OLEHWBAHWE 3HAYEHUS BBIPAKEHUS.
JloKa3aTenbCTBO HEPABEHCTB.

IToHsTe O pelleHMH HEpaBeHCTBAa € OJHOW IepeMEeHHOW. MHOXecTBO
peleHni HepaBeHCTBA. PaBHOCHITbHBIE HEPABEHCTBA.

JInHeHOE HEpPaBEHCTBO C OJHOM IEPEMEHHOW W MHOYKECTBA €r0 PEIICHUM.
Pemenue NMHEMHBIX HEPABEHCTB C OJHOM NIepeMeHHOW. CUCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM. PermieHue TEKCTOBBIX 3ajay C
ITOMOIIBIO JINHEWHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

DOyHKUNHA

OObnacTh onpezeneHuss 1 MHOXKECTBO 3HaueHul pyHKuuu. CriocoObl 3a1aHusl
¢bynkuuid. ['padux pynkumun. Yrenne cBoiicTB pyHKuuu 1o e€ rpaduky. [Ipumepsl
rpadukoB (GyHKLIHA, OTPAKAIOIMINUX PEATIBHBIE IPOLECCHI.

Jlunetinas ¢yHkiusa. DyHKIMHA, ONHMCHIBAIOIIAE TPSIMYI0 H 0OpaTHYIO
IPONOPLUUOHATIbHBIE 3aBUCUMOCTH, UX TPAPUKH.

Oynxupn y = kx, y =kx + b, y = k/x, y = x3, y = \x, y = [x| u ux cBoiicTBa.
Kycouno-3aianabie PyHKIHH.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp n-ii cremenn u ero cBoictBa. CTeneHb €  palMOHAIBHBIM
IIOKa3aTeieM U €€ CBOMCTBA.

AJire0panyvecKue BbIPAKEeHUS

ToxxnecTBeHHBIE TIPEOOpa30BaHUsl BBIPAXKEHHM, COJEpKAlUX KOPEHb M-l
creneHu. ToxXIecTBEHHbIE MPEeOOpa30BaHUsl BHIPAXKEHHM, COJEPKALUX CTENEHb C
pPalMOHAJIbHBIM ITI0KA3aTEJIEM.

KBagpartneiii TpéxuneH. KopHu kBagpaTtHOro TtpéxwieHa. PasnoxeHue
KBaJpPaTHOTO TPEXUJICHA HA JINHEWHBIE MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBaapatusie ypaBHeHUs. [IpuMepbl TPUMEHEHHIT METOA0B PABHOCUIIBHBIX
npeoOpa3oBaHuid, 3aMeHbl MEPEMEHHOM, TpadUyecKoro MeToJa NpH pEeUIeHUU
ypaBHEHUM 3-i U 4-i1 CTEIICHEN.

Pemenue qpoOHO-panmoHAIbHBIX YPaBHEHU.

Peuienne cucrem ypaBHEHU ¢ AByMs NIEPEMEHHBIMU. Penienne npocrelmmx
CUCTEM HENMHEWHBIX ypaBHEHHH ¢ JIByMs nepemMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMBl HEIWMHEWHBIX YPAaBHEHUU C ABYMs NepeMeHHbIMH. Cucrema
JIBYX HEJIWHEWHBIX YPaBHEHUU C JBYMs IEPEMEHHBIMM KaK MOJEIb PEalbHOU
CUTYyaluu.

Hucnosble HepaBeHCTBA. PellleHue TMHENHBIX HEPaBEHCTB. J[loka3arenbcTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBa ¢ OJHOM IEpeMEHHOU. PemeHne KBaapaTHBIX
HEPABEHCTB IrpapUUeCKUM METOJOM M METOJIOM HMHTEpBajoB. MeTO/ MHTEPBAJIOB
JUISl pallMOHAJIBHBIX HEPAaBEHCTB. IIpocTeliine HepaBeHCTBA ¢ TApAMETPOM.

Pemienne TeKCTOBBIX 3a/1a4 € TOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHncTBO ¢ nAByms IlepeMEHHBIMHU. PemieHune HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C JByMsl INepeMeHHbIMU. ['paduueckuit
METO/] PEIIEHUS CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMHU.

DOyHKIUU

Oynkrus.  CBoiictBa  GyHKIMA:  Hynd  (QYHKIMH,  [OPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMHU, TTPOMEKYTKHA BO3pacTaHusi U yObIBaHUA (PYHKIUH,
YETHBIC U HEYETHBIE (DYHKIMK, HAUOOJIbIlIEe U HAUMEHbIIee 3HAUECHUS (PYHKIUU.

KBagpatnunas ¢QyHkmuss u €€ cBoicTtBa. Jcrnonp3oBaHHE  CBOMCTB
KBaJpaTuyHOW  (yHKIMU nans  pemeHus 3amad.  [loctpoenme — rpaduka
kBagpaTuyHoi ¢yHkuuu. IlomoxkeHue rpaduka KBaapaTUYHOW (YHKIMH B
3aBHCUMOCTH OT €€ Kodpduuuentos. I'papuku dyuxumii y =ax2, y = a(x —m)’ u y
= a(x —m)’ +n. lloctpoenune rpadhukoB GyHKIMI ¢ ITOMOLIBIO IPEOOPA3OBAHUIA.

JHpo6Ho-nuHeiHas pyukuus. UccnenoBanmue GyHKITUN.

OyHKIMSA y = X" ¢ HATypaJIbHBIM TTOKa3areneM n U e€ rpaduk.

Yucsi0BbIe MOCJIE10BATEILHOCTH U IIPOrPeCcCUm



[lonsitue wucioBod mnocienoBaTenbHOCTU. KoHeuHble M OeCKOHEUHbIE
MIOCHEAOBATENBHOCTH.  OrpaHMyeHHas  IOCJIENOBATEIBHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  moclieqoBaTenbHOCTh.  CrocoObl  3amaHus
HOCJIEI0BATEIbHOCTH: ONMUCATENbHBIM, TaOJIMYHBIM, ¢ MOMOLIBIO (HOPMYIBI 7-TO
YJIEHA, PEKYPPEHTHBIN.

Apudpmernueckass M reomerpuueckas nporpeccu. CBoOICTBa UJIEHOB
apu(PMETUIECKON © TeoMeTpudeckoil mporpeccuit. Dopmynbl 7n-TO djIeHa
apu(pMETUIECKON M reoMeTpuueckor mporpeccuit. GopMysbl CyMMbl MEPBBIX 71
YJICHOB apu(PMeTHUEeCKOM M Te€OMETPUYECKO mporpeccuil. 3ajadyu Ha MPOLICHTHI,
OAHKOBCKHE BKJIa/bl, KPEIUTHI.

IIpencraBieHne O CXOAUMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHH
0eCKOHEUHO yOBIBAIOIIEH FT€OMETPUUECKON TPOTPECCHH.

Meron mateMatuyeckon MHaAyKUuU. [Ipocrenme npumMepslt.



IIJTAHAPYEMBIE PE3VJIbTATHI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJIT'EBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSIIEMY POCCUHCKOU
MaTe€MaTuK{, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHHSIM  POCCUHCKHX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW IIKOJIBI, K HCIOJIB30BAHUIO ITHX
JOCTUKEHUM B IPYTUX HAyKaX U MPUKIAJAHBIX chepax;

2) rpasKIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXkJIaHWHA U pean3allii ero
opaB, NPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP TPaKJAHCKOro 00IecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00OCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTMIKEHUN HAyKH, OCO3HAaHUEM BAKHOCTHU
MOPAJIbHO-3TUYECKHUX ITPUHIIUIIOB B JAESITEIBHOCTH YUYEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAaHOBKOM HAa aKTHUBHOE Yy4YaCTHE€ B PpELIICHUWM MPAKTHYECKUX 3a/1a4y
MaTE€MaTU4YeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTUYECKOTO
o0Opa3oBaHMsI Ha NPOTSHDKEHWHM BCEH JKU3HM Ul YCHEIIHOM IpodeccrnoHalbHOM
JESATENbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MIOCTPOEHUEM MHJIMBUYyAIbHON TPAEKTOPUH O0pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3¢TeTH4eCKOro BOCIIUTAHMUSI:

CHOCOOHOCTBIO K HSMOLMOHAIBHOMY M  3CTETMYECKOMY BOCIPHUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHUM, pacCyXJICHUW, YMEHHUIO BUACTbH
MaTeMaTUYECKUe 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) ueHHOCTEl HAYYHOI'O MO3HAHMS:

OpUEHTaluell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NPEe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI YEJIOBEKA, MPUPOJbI U
oOliecTBa, MOHMMAaHMEM MAaTEMaTUYECKOM HAayKHM Kak cQepbl YeI0BEYECKOM
JESATENBHOCTH, ITANOB €€ pa3BUTUS M 3HAYUMOCTH I Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YECKON KYJIbTYpOH KakK CpPEACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEILCKOMN JESITEIbHOCTH;

6) ¢usuyeckoro BocnuTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
3MOLMOHAJIBHOIO0 0J1arONOJyYHus:



FOTOBHOCTHIO TMPHUMEHATh MATEMAaTHYECKHE 3HAHWUS B HMHTEpecax CBOETO
3I0pOBbS, BEACHUS  370pOBOro  oOpa3a KU3HU  (30pOBOE  IHUTAHWUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pepIIECKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OITMOKY W TAKOro K€ IpaBa JPYroro 4ejaoBeKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

OpHUEHTALIMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHHUM [T PELICHUs 3a/1ad
B 00JIaCTM COXPAaHHOCTH OKPY’KAIOIIECH Cpelbl, TJIAaHUPOBAHMS TOCTYNKOB U
OLIEHKM HX BO3MOXHBIX TMOCJIEACTBUN JJIsi OKPY’)KAIOIIEH Cpebl, OCO3HAHUEM
100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTe UX pelieHus;

8) ajanranum K M3MEHAWINMMCSH YCJIOBHAM COLUMAIBLHOM M NMPUPOIHOMN
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSAX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IE€SITEIbHOCTh, B TOM YHCIIE
YMEHUE YYUThCS Yy APYTHX JIOJCH, MpUOOpeTaTh B COBMECTHOW JCSATEIHHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA IPYTHX;

HEO0OXOMMOCThIO B ()OPMHUPOBAHUY HOBBIX 3HAHUMU, (HOPMYJIUPOBATH UJICH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTAX U SIBJICHUSX, B TOM YHUCJIE paHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUIIUTHI COOCTBEHHBIX 3HAHWNA M KOMIIETEHTHOCTEH, TIAaHUPOBATH
CBOC pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMil0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KakK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATh
MPUHUMAEMbIC PEIICHUS W JEHCTBUA, (OPMYIUPOBATh W OICHUBATh PUCKH U
NOCIIEICTBUA, OPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbHI

B pesynbrare ocBOCHHS TpOTpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero oo6pazoBanus y o0ydaromierocs: OyayT copMUpoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITHECS OBJIaJICHUEM YHUBEPCATHHBIMH
MO3HABATEIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAIbHBIMU  KOMMYHHKAaTHBHBIMU
JICUCTBUSIMHA U YHUBEPCATHHBIMHU PETYISATUBHBIMU JCHCTBUSIMHU.

ITo3naBartejibHBIE YHUBepCcaJlbHbIE yueOHbIe
neiicrBus ba3oBble Jjornueckue a1eicTBUs:

BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKK MATEMaTUYECKUX
OOBEKTOB, TOHSATUM, OTHOIICHUN MEXAY TMOHATUSIMHU, (OPMYJIHPOBATH
OTIpEJICIICHHSI TIOHSATHN, YCTaHABIUBAThH CYIICCTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBAHUS JIJIsi 000OIIESHHS M CPABHEHMSI, KpUTEPUH TTPOBOJIMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (OPMYIUPOBaTH M  MPEoOPa3OBBIBATH  CYKJICHUS:
YTBEPAUTENbHbBIE U OTPUIIATENIbHBIC, SIMHIUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIC,

BBISIBJISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOJIOJICHUSX U YTBEPKICHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

JeNaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX H
MHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIIOUEHUH 0 aHAJIOTUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUN (IpSAMbIE U OT
IPOTHUBHOTO), TPOBOJUTH CAMOCTOSTENBHO JIOKA3aTeIhCTBA MaTEMATHUECKHUX
(bakToOB, BBICTPaMBATh APTyMEHTAIIMIO, MPHUBOJIUTH MPUMEPHl M KOHTPIPUMEPHI,
NPUMEHATh METOJ MaTeMaTU4YeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIE
paccyx/1eHus;

BbIOMpaTh crnoco® peuieHuss y4yeOHOM 3amayu  (CpaBHUBATH HECKOJBKO
BapMAHTOB  pEIICHHUs, BbIOMpaTh Hauboyiee MOAXONAUMH C  y4ETOM
CaMOCTOSITENILHO BBIZICTIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTenbckne 1eiicTBUS:

UCTIOJIh30BaTh BOMPOCHI KaK HCCIENOBATEIIbCKUA WHCTPYMEHT ITO3HAHUS,
(bopMynupoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpPEUYUE,  MNpoOIiieMy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE W JaHHOE, (POpMHpOBATH TUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

OPOBOJUTH IO CaMOCTOATENbHO COCTABJICHHOMY IUIaHY OSKCHEPUMEHT,
UCCJIEIOBAHUE 110 YCTAHOBJIIEHHIO OCOOECHHOCTEHM MaTeMaTH4YEeCKOro OObEKTa,
3aBHCUMOCTEN 00bEKTOB MEXKy COOOM;

CaMOCTOATENHLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTaMm
NPOBEIEHHOTO  HAOJIOEHUS, HUCCJENOBAaHUS, OKCIIEPUMEHTa,  OLIEHUBATh
JOCTOBEPHOCTb MOTYUYCHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 00OOIICHMIA;

MPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IIPOLIECCa, a TaKXKE BBIIBUTATH
HPEIIOI0KEHUS O €0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmaumeii:

BBISIBJISITH  HEJIOCTATOYHOCTh M HM30BITOYHOCTH HWH(POpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHs 3a1a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CHUCTEMATU3UPOBATh U MHTEPHPETUPOBATH
MHPOPMAIUIO PA3TUYHBIX BUAOB U (OPM MIPEICTABICHHUS;

BbIOMpaTh (opMy mpeAcTaBieHUs UHPOPMALMU U WIUIIOCTPUPOBATH
pelaeMble 3314l CXeMaMu, TiarpaMMaMi, HHOW TpaduKoil 1 UX KOMOWHAIUSIMU;

OILICHMBATh HAAEKHOCTh MH(DOPMALMU MO KPUTEPHSIM, MPEATOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMmyHuKaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe JeilcTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHHUS B COOTBETCTBUM C YCIOBUSMH U
LeJassMH OOIIEHUSI, SICHO, TOYHO, 'PAMOTHO BbIpaXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayw,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJie 0OCY>KJIEHMsI 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBbI,
npoOJieMbl, pelIaeMoil 3aJayd, BBICKA3bIBATh WJIEH, HAICJICHHbIE Ha TIOMCK
pEelIeHUs, COINOCTaBIISITh CBOM CYXICHUS C CYXICHUAMHU APYTUX YUYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3MuMe U CXOJACTBO MO3MIMH, B KOPPEKTHOU (dopme
(hopMyJIMpOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIEAOBaHU,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
MPE3EHTAIMU U OCOOEHHOCTEH ayIUTOPUH;

MOHUMATh U HCMOJb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaJbHOU
paboThl TpHU pEIICHUH Y4eOHbIX MaTEeMaTUYeCKUX 3ajJay, MNPUHUMATH Lelb
COBMECTHOW JEeSATEIHHOCTH, IUTAHHUPOBATH OPTaHU3alUI0 COBMECTHOW palOTHI,
pacnpenensiTh BUILI pabOT, JOroBapuUBAThCS, OOCYKIATh MPOLIECC W PE3yJbTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIIOBBIX (opMax paboThl (0OCYXKIeHUsS, 0OOMEH MHECHHIA,
«MO3TOBBIE IITYPMBI» ¥ WHBIC); BBINOJIHATH CBOIO YacTh pPabOTBI |
KOOPJIMHUPOBATh CBOU JCUCTBUS C JPYTMMHU YJI€HAMU KOMAaHbI, OIEHUBATH
KaueCcTBO pe3yJibTaTa M KaueCTBO CBOETO BKJaJia B OOIMMA pe3ysbTar [0
Kputepusim, cOpMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHUCTBUSI.

PerynsiTuBHbIe YHHMBepCaJbHbIe yueOHbIEe
pecTeust CaMmoopranu3zanus:

BBISIBJIATH NMPOOJIEMBI JUIsl PELICHUS B JKU3HEHHBIX U Y4E€OHBIX CUTYalUsX,
OpPUEHTUPOBATHCS B PA3TUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyIIoBOE);

CaMOCTOATEJIBHO COCTaBJIATh IUIAH, aJTOPUTM pEIICHMs 3anadu (WiId €ro
4acTb), BBIOMPATH CIOCOO pelIeHHs ¢ Y4YETOM HMEIOLIUXCS pEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTh U KOPPEKTHUPOBATH BAapUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yJibTaTa
pelIeHUs] MaTeMaTUYEeCKOM 3a/1auk, CAMOMOTUBALIUU U PEQIIEKCUN;

IIPEABULIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEJIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HalIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OILICHMBATh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABICHHOW LU |
YCIIOBUSIM, OOBSCHSTH MIPUYMHBI JOCTHXKCHUS WIIM HEJOCTHKEHHUSI 1IEJIH, HAXOIUTh
OLMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIpaXkaTb SMOLMHU IpPU H3YyUYEHUU MaTeMaTHYeCKUX OOBEKTOB U (DaKTOB,
JaBaTh SMOIIMOHAIBHYIO OIIEHKY PEIICHUS 3a/1a4H.

HNPEAMETHBIE PE3YJIBTATBI

K xoHiry 00yueHus B 7 kj1acce 00ydaromuics MoIyyuT CIEeYIOIUe TPeIMETHbIC
pEe3yJIbTATHI:

Yucia v BBIYUCICHUA

Panmonanenbie uncna.

[TepexoauTh OT OAHOW (HOPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JCCATUYHYIO IPOOD ).

Hcnonb30BaTh MOHATUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1EIBIX
YUCeJl, MHOYKECTBA PAIlMOHAJIBHBIX YHUCENI MPU PEIICHUM 3a/1a4, IMPOBEACHUU
PacCyKJICHUHU U JI0Ka3aTeIbCTB.

[Tonumate U OOBICHATH CMBICH TO3UIITMOHHOM 3alUMCU HATypPaJbHOTO

yycna. CpaBHUBATH U YIIOPSAI0YMBATH PALIMOHAIBHBIC YHCIIA.

BrlimonHTh, coYeTas YCTHBIE M THChbMEHHBIE MPUEMBI, apupMeTHIecKue
JNEUCTBHUSI C PALMOHAJIBHBIMU YUCJIAMU, UCIIOIb30BaTh CBOKMCTBA YUCEI U NPABUJIA
JNEVCTBUHN, MPUEMBI PALIMOHAJIBHBIX BBIYUCIICHUM.

BpInonHATE 1€MCTBUS CO CTENEHAMU C HATYPAJIIbHBIMU MMOKA3aTEISMMU.

Haxonute 3HaueHHsI YHCIIOBBIX BBIPAXKEHHH, COIACPKAIIUX PALUOHAIBHBIC
yyclia M CTENEHW C HaATypajbHBIM IOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIe
CrocoObl ¥ TPUEMBI BBIYUCIIEHHUS, COCTABJISATh U OI[EHUBATh YUCJIOBBIC BHIPAXKEHUS
MIPU PEIICHUU MPAKTUYECKUX 3a/1a4 U 3a7a4 U3 JPYTuX y4eOHbIX MPEIMETOB.

OKpyryisiTh  4yucia € 33JaHHOM TOYHOCTBIO, a TaKXKe IO  CMBICITY
NPAaKTUYECKOM CUTyalluu, BBINOJHATh NPHUKUIKY W OLEHKY pe3yJbTaTa
BBIUMCIICHUHM, OLIEHKY 3HAYCHHW YHCIIOBBIX BBIPAKEHUM, B TOM YHUCIE IIpHU
PEIICHUY MTPAKTUYECKUX 3a/a4.

PemaTte TekcTOBBIE 3amauu  apu(PMETHUECKHUM CIIOCOOOM, HCIOIB30BATh
TaOJNHIIBI, CXEMBbI, YEepPTEX U, IPYTHe CPEACTBA MPEACTABICHHUS JaHHBIX TpU
pelleHnH 3a7a4.

Pemate npakTHKO-OPUEHTHUPOBAHHBIC 3aJ1a4M, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYMH, MPONOPUAOHAIBHOCTBI) BEJIWYWH, IPOLEHTAMH, WHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 3a7ad C yY4ETOM OTPaHUYEHUMN, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.



J1enuMoCTb.

JIoka3bIBaTh U MPUMEHATH IIPU PEIICHUM 3a/1a4 TPU3HAKU JIEJIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku AEIUMOCTH CYMMBI U IPOU3BECHUS 1IEJIbIX YUCEN.

PacknaapiBaTh HA MHOKHUTEIIM HATYpaJbHbBIE YUCIIA.

CB0oOOIHO oOmepupoBaTh MOHATUSAMU: YETHOE YHUCIO, HEYETHOE YHUCIIO,
B3aUMHO MTPOCTHIE YKCIIA.

Haxoaute Hambonblvii oOIIUA JETUTENh U HAaUMEHbIIIEE O0IIee KpaTHOE
YYCell U UCIIOJIB30BaTh UX MPU PELIEHUH 3a]1a4, IPUMEHSTh anroput™M EBkinnaa.

OnepupoBaTh TOHSATHEM OCTaTKa [0 MOMYJIIO, NIPUMEHATH CBOMCTBA
CPaBHEHHI IO MOJTYJIIO.

AnredOpanvecKue BbIPaKEHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpanvecKkyr0 TEPMUHOJIOTHIO U CHMBOJUKY, TTPUMEHSThH
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepuarna.

HaxoauTe 3HaueHus OyKBEHHBIX BBIPOKEHUW MPU 3aJaHHBIX 3HAUYCHUSIX
MIEPEMEHHBIX.

Hcnonp3oBaTh  MOHSATHE  TOXKIECTBA,  BBINOJIHATH  TOXIECTBEHHbIC
npeoOpa3zoBaHus BEIPAKEHUM, TOKA3bIBATh TOXK/IECTBA.

MHOTO4JIEHBI.

Beimonuate  npeoOpa3zoBaHMsl  [€JIOTO  BBIPAXKEHHSI B MHOTOWICH
MIPUBEJCHUEM TTOIOOHBIX CJIATa€MBbIX, PACKPBITHEM CKOOOK.

BolinonHsTh neicTBUs (CI0KEHUE, BRIUMTAHNUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, MPUMEHSTh (DOPMYIIbI COKPAIIEHHOTO YMHOKEHU (KBaApaT 1
KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJIpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJIC JUIsl YIIPOIIICHUS BHIYUCICHU.

OcCylIecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOXHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXKHUTEIS, TPYNIUPOBKH CJIaraeMbIX, TIPUMEHSS
(bopMyIIbl COKPAIIEHHOTO YMHOXKEHUSI.

[IpumeHsaTh npeoOpa3oBaHKsI MHOTOWIECHOB ISl PEIICHUS Pa3IMYHbIX 3a7a4
W3 MAaTEMAaTHKH, CMEXHBIX ITPEIMETOB, U3 PEATbHON MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU IIOKA3aTEISAMMU IS
npeoOpa3zoBaHusl BbIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemlars yMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSS NpaBUia
[epexoia OT UCXOHOT0 YPAaBHEHUS K PABHOCUIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YUCJIO KOPHEM YPaBHEHHUS.

[TongOGupate npuMepsbl Tap YHUCEIN, SBISIOUIUXCS pPEIICHUEM JIUHEHHOTO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.



CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEWHOrO YpaBHEHUS C
IBYMSl TEPEMEHHBIMH, NOJIb3YSACh TIpaUKOM, MNPHUBOJUTH HPUMEPHI PEIIEHUS
ypaBHEHHUS.

Pewats cuctembl IByX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocTaBnsiTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO YCIOBUIO 3a/ladyd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4i MOJTy4YEHHBIN pe3yJibTar.

DOyHKIUU

Koopaunate! u rpaguki.

N300pakaTth Ha KOOPAWMHATHON MIPSIMOI TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KU, MHTEPBAJIbI, 3AMIUCHIBATh YNCIOBBIE TPOMEKYTKU HA
anreOpanyecKoM si3bIKE.

OTrmeyaTh B KOOPAMHATHOM IJIOCKOCTHM TOYKH MO  3aJaHHBIM

koopanHataM. OyHKINH.

Crtpouth rpaduku TUHEUHBIX (YHKITUH.

OnuceiBaTh C TMOMONIbIO (YHKUMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, LI€HA, KOJMUYECTBO, CTOMMOCTb,
MIPOU3BOJUTENLHOCTD, BpEMS, 00bEM pabOTHI.

Haxonute 3HaueHHne (PyHKIIMU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii cmocod MPEACTaBICHUS W aHalu3a WHGOpMAaIUH,
U3BJIEKaTh U UHTEPIPETUPOBATHh HHPOPMAIIHNIO U3 TPa()UKOB PEabHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QPYHKUMH i1 aHanu3a rpa@uKOB pealbHBIX
3aBUCUMOCTEH (HyJau (YHKIHMH, NPOMEXKYTKHM 3HAKONOCTOSHCTBA (DYHKIIUH,
IPOMEXYTKH BO3pacTaHusi U yObIBaHUsA (GyHKIHMH, HanOOJbIIEe W HaMMEHbIIIEe
3HauYeHUs PYHKIUN).

Hcnonb3oBaTh rpauKy AJisl HCCIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEM, IPU
pelleHny 3aa4 U3 IPYruxX y4eOHbIX MPEAMETOB U pealbHON KU3HHU.

K xonIity oOyuenus B 8 ki1acce o0y4aromuiics: MOJyYuT CIAEAYIONINE MPEIMETHbBIC
pPEe3yJIbTATHI:
YucJia 1 BbIYUCIEHUS
UppanunonanbHble YnCIIa.
[ToHnmMaTh W HWCHOJIB30BaTh MPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX
MHOKECTB.
CB00OOHO OTepHUpPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apu(PMETHUCCKUN
KBaJIpaTHBIM KOPEHb, UPPALIMOHATIBHOE YKCJIO, HAXOJIUTh, OIICHUBATh KBaJpaTHbIC
KOPHU, UCIOJB3YS MPU HEOOXOAUMOCTH KaJIbKYJISITOP, BBITIOIHATh



npeoOpa3oBaHus BBIPAXKEHUM, COJCPXKAIIUX KBAJAPATHBIC KOPHU, HCIONIB3YS
CBOMCTBA KOpPHEMN.

Hcnonp30BaTh HauyajdbHbIE MPEJACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCell JUIsl CPAaBHEHUSI, OKPYTJICHUSI ¥ BBIYUCIICHHUH, N300paXkaTh NEHCTBUTEIbHBIC
qyciia TOYKaMy Ha KOOPJMHATHOU MPSMOM.

Ncnonb30BaTh 3amucy OOJIBIIMX W MAJIBIX YKCEN C MOMOINIBIO JIECSITUYHBIX
npobeit m creneHedt ymcma 10, 3amuChIBaTh U OKPYTJISATH YWCIOBBIC 3HAUYCHMS
peabHbIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1lenuMocCTb.

CB00OOHO oOmEepUpoBaTh IMOHATHEM OCTaTKa MO0 MOJYJI0, MPUMEHSTH
CBOMCTBa CPaBHEHUM MO MOJYJIIO, HAXOJIUTh OCTAaTKU CYMMBbI U IIPOU3BENICHUS 10
JAHHOMY MOJYJIIO.

AJiredpanyvecKkue BbIPaKeHUs

JIpoOHO-palmoHaIbHbIE BEIPAXKEHUS.

HaxonuTe momycTUMBbIE 3HAYEHUS TEPEMEHHBIX B JIPOOHO-pAllMOHATBHBIX
BBIPAKEHUSAX.

[IpuMeHsTh OCHOBHOE CBOWCTBO PaIlMOHAIBHOM JIPOOH.

BhInosHATh pUBEACHUE aNredpanyeckux apolei K o0leMy 3HaMEHaTelo,
CJIOKEHUE, YMHOXKEHUE, JIeTICHNE anre0pandeckux apooei.

BrInonHATh TOXKIECTBEHHBIE TPEOOPA30BaHUs PALIMOHAIBHBIX BBIPAKEHUH.

[IpumensTs mpeobpa3oBaHus BEIPAKCHU 711 PEIICHUS PA3IMYHbBIX 3a7a4 U3
MaTEMAaTHUKH, CMEXKHBIX TPEAMETOB, U3 PEAIBHON MPAKTUKH.

Crenenu.

[IpuMeHsAT, TMOHSTHE CTENEHU C IeJbIM IOKa3aTeJIeM, BBIMOJIHATD
peoOpa3oBaHus BEIPAKEHHUH, COJEPIKAIUX CTETICHH C IIEJTBIM TTOKa3aTelIeM.

NppanmoHanbHbIE BEIPAXKEHUS.

HaxoauTe qomycTrmble 3HaU€HUsI IEPEMEHHBIX B BBIPAKEHUSAX, COACPKAIIUX
apu(pMeTHUECKHE KBAJIPATHBIE KOPHHU.

Boinonuate mnpeoOpa3oBaHusi HMPPALMOHAIBHBIX BBIPAXKEHUM, HCIONb3YS
CBOMCTBa KOPHEM.

YpaBHeHUs U HEPABECHCTBA

Pemiath kBajipaTHbIC YpaBHEHUS.

Pemiath n1poOHO-paliOHaNIbHBIC YPaBHEHMUS.

Pemiath nuHEWHbIE YpaBHEHUS C MapaMeTpaMH, HECIOXKHBIE CHUCTEMBI
JIMHEMHBIX YPABHEHUH C IapaMeTPaAMMU.

[IpoBOAUTE HCCIIENOBAaHNS YPABHEHUA U CUCTEM YPaBHEHHUH, B TOM YHUCJE C
MpUMEHEHUEM TrpaduyecKux MpeacTaBieHui (ycTaHaBIUBaTh, HWMEET JIU
ypaBHEHHE WM CHUCTEMa YpPaBHECHHUM pEIICHUS, €CIM HMEET, TO CKOJbKO, H
npoyee).



[lepexoauTs OT clioBeCHOM (hOPMYITUPOBKH 3a/1auu K €€ anredpandeckon
MOJIEIM C TIOMOIIBIO COCTaBJI€HUS YPAaBHEHUS WJIM CHUCTEMbl YpaBHEHWH,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJTYUYEHHBIN pe3yJbTarT.
[IpyMeHsATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB JII CPAaBHEHUS, OIEHKH,
peniarh JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM M UX CUCTEMBI, 1aBaTh
rpauyuecKyr0 WUIIOCTPALMI0 MHOYKECTBA PELIEHUHHEPABEHCTBA, CHUCTEMbI
HEPaBEHCTB.
DOyHKUNHA
[ToHumaTh M UCHONB30BaTh (DYHKIIMOHANBHBIE TOHSTHUS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUYCHMS), OMNMpPEACiATh 3HAUYCHHE (PYHKIMM IO 3HAYECHUIO
apryMeHTa, ONPEACNIATh CBOMCTBA (PYHKIH 10 €€ rpaduKy.
Crpoutb rpaduku QyHKIMH , ONKUCHIBATh CBOMCTBA YMCIOBOW (DYHKLUHHU IO
e€ rpaduky.

K konIty oOydenus B 9 kjacce 00ydJarOIIUIiCs IMOTYUNUT CISTYIONINE MPEIMETHBIC
pe3yJbTaThI:

YucJia 1 BbIYUCIEHUS

CB0OOHO oONEpUpOBATH MOHATUSIMHU: KOPEHb #-M CTENEHH, CTENEeHb C
pallMOHAIBHBIM IIOKA3aTeJIEM, HAXOJIUTh KOPEHb #1-U CTENEHH, CTENEHb C
pallMOHAJILHBIM TIOKa3aTelIeM, MCIOJIb3ys MPU HEOOXOAUMOCTH KaJIbKYJSATOD,
MIPUMEHATH CBOMCTBA KOPHS 1-1 CTENIEHU, CTENIEHH C PAIMOHAJIBHBIM MTOKA3aTEIEM.

Hcrnonp30BaTh MOHATHE MHOXECTBA JACHCTBUTEIBHBIX YUCEN IIPU PEUICHUU
3a7a4, IPOBEJICHUU PACCYKICHUHN U JI0KA3aTEIbCTB.

CpaBHUBaTh M YNOPAIOYMBATH JICUCTBUTEIBHBIE YHUCJIA, OKPYIJISAThH
JICVCTBUTEIILHBIC YUCJIA, BBIMOJHATh NPUKHUJKY PE3yJbTaTa BBIYUCIECHHUM, OLICHKY
YHCJIOBBIX BBIPAXKECHUM.

AsredpanvecKue BbIpaKeHUs

CB00OOHO OIEpUpOBaTh MOHATHEM KBAJIPATHOIO TPEXUIICHA, HAXOJUTh
KOPHU KBaJpPaTHOTO TPEXWICHA.

PacknanpiBaTh KBaJipaTHbIA TPEXWICH HA JIMHEMHBIC MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE YPABHEHHUS, YPABHECHUS, CBOASIIMECS K
HUM, IpOOHO-paIlMOHAIbHBIC YPaBHCHHUS.

Pemats HeCnoXKHBIE KBaJpaTHBIE YPABHEHUS C TTAPAMETPOM.

Pemate nuHENHBIE HEpPABEHCTBA, KBAJpPAaTHBIC HEPABEHCTBA, HMCIOJb30BaTh
METOJI MHTEPBAJIOB, M300pakaTh pEIICHUE HEPaBEHCTB Ha YMCIIOBOW MPSMOM,
3aIMChIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cuctembl ABYX JIMHEWHBIX YPAaBHEHUM C JBYMSA INEPEMEHHBIMU M
CHUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

PemaTe HECIOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C TAPAMETPOM.



[IpumeHsTh METO/bl PABHOCHIIBHBIX MPE0OpPa30BAHMIM, 3aMEHBI ITEPEMEHHOM,
rpaguueckoro MeTo1a Npu pelIeHuU ypaBHEHUH 3-1 U 4-ii cTeneHen.

Pemiatb  cuctemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pakaThb PEIIEHHUE CHUCTEMBbI
HEPABEHCTB Ha YKMCIIOBOM MPSIMOiA, 3aMUCHIBATh PEHICHUE C TOMOIIBIO CHUMBOJIOB.

Pemate ypaBHEHMS, HEpPABEHCTBA W HUX CHUCTEMBbI, B TOM 4YHUCJIE C
OTrpaHUYCHUSIMU, HATIPUMED, B LIEIIbIX YHCIIAX.

IIpoBoauTh HcCiienOBaHNs YPAaBHEHUW U CUCTEM YPABHEHHUM, B TOM UYHCIIE C
npyUMeHeHueM rpaduyeckux NpejcTaBieHuid  (ycTaHaBlIMBaTh, HWMEET JIH
YpaBHEHUE WM CHUCTEMAa YpPaBHEHWI pEIIEHUs, €CIU UMEET, TO CKOJIbKO, U
npoyee).

Pemate TekcTOBBIE 3amauu aiareOpauvyeckuM CrocoOOM C  MOMOIIBIO
COCTAaBJICHUSI YPAaBHEHU, HEPABEHCTB, UX CHCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMbI ISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN PpPEAIbHOM CUTyalWH WM TPHUKIAJIHOW 33/1a4H,
UHTEPIPETUPOBATH MOJTYyUYECHHBIE PE3YJIbTATHI B 33JJAHHOM KOHTEKCTE.

YucJioBbIC MOCIEI0BATEIBHOCTH U IPOrPECCUM

CB0OOOIHO oOmnepupoBaTh MOHIATHSAMHU: 3aBUCUMOCTb, (YHKIUS, Tpaduk
byHKIUHA, TpsMas TOPOMOPIMOHATIBHOCTh, JIMHEWHAss (QyHKIUS, oOpaTHas
IIPOIOPIIMOHATILHOCTb, Mapadoia, Turnepoosia, KyCoOuHo-3aaHHast (QyHKIIHSL.

UccnenoBarh PyHkiuio o e€ rpaduky, ycTaHaBIMBaTh CBOMCTBA (YyHKIIMIA:
00JacTh ONpEeNeTeHUsl, MHOXXECTBO 3HAUYEHWH, HYJIM (YHKIHH, MNPOMEKYTKH
3HAKOTIOCTOSTHCTBA, TPOMEXYTKH BO3pacTaHus U yObIBaHUS, UYETHOCTh U
HEYETHOCTh, HAMOOJbIIIEE M HAMMEHBIIIEe 3HAYCHHS, ACUMIITOTHI.

Pacno3naBaTh KBajpaTuyHyro QyHKIHIO 110 (GOpMyJie, TPUBOJUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIUN U3 peaibHOM KU3HU, PUZUKU, TECOMETPUHU.

Onpenensate MoyoxeHue rpaduka KBaApaTUIHOW (PYHKIIMU B 3aBUCUMOCTH
oT e€ Kod(PUIMEHTOB.

Crpoute rpaduk KBagpaTUYHOW  (YHKIIMH, OMHUCHIBATH  CBOMICTBA
KBaJpaTUYHOU QPYHKIMU 1O €€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMU AJIsI pELICHUS 3a]1a4.

Ha npumepe kBaapatnyHoil QyHKIMU cTpouTh rpaduk QyHkiuu y =af(kx +
b) + ¢ c momotpio peodpazoBanuii rpadrka GyHkuu y=f(x).

WNnmroctpupoBaTh € MOMOIIBIO Tpaduka peabHYyI0 3aBUCUMOCTh WM
MPOLIECC M0 UX XapaKTEPUCTUKAM.

ApudmMerndeckass ¥ reoMeTpHUYECKas MPOrpeccuu

CB00OHO ONEpUPOBATH MOHATHAMU: TOCIEI0BATEIBHOCTD, apu(pMeTHIECKas]
U TEOMETPHUYECKAsl IPOIPECCUMU.



3ajaBaTh IOCJENOBATEIBHOCTH PA3HBIMU  CIIOCOOAMHU: OINMCATENbHBIM,
TaOJIMYHBIM, C IOMOLIbIO (POPMYJIBI 7-TO WIEHA, PEKYPPEHTHBIM.

BoITIONTHATS  BBIYMCIICHHUSI C  HCHOJIB30BaHWEM (opmyn #n-ro  dieHa
apu(PMETUIECKON 1 TeOMETPUUECKON MPOTPECCUl, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxkath wieHbl IMOCJIEIOBATEIBHOCTH TOYKAMHU Ha KOOPJMHATHON
IJIOCKOCTH.

Pemiats 3agaun, CBSI3aHHBIE C YKMCJIOBBIMHM IOCIEIOBATEILHOCTAMH, B TOM
YHCIIe 3aJla4l U3 PeajbHOM KU3HM (C MCIOJIB30BAaHUEM KaIbKYJISITOPa, HU(PPOBBIX
TEXHOJIOTHUH).

Pacno3naBaTh ¥ TPUBOJUTH NPUMEPhl KOHEUHBIX U OECKOHEUHBIX
MIOCJIEIOBATENBHOCTEH,  OIPAaHUYEHHBIX  IOCJIENI0BATEIbHOCTEN, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX) MOCIEI0BATEIHLHOCTEH.

WNmeth npeAcTaBieHre O CXOIMMOCTH TOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBatOLIEH T€OMETPUUECKON MPOrPeCcCUu.

[IpuMeHsTh METOJ, MATEMATUYECKON MHYKIIMH TP PEILICHUH 3a]1a4.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnunyectBo yacos DJIEeKTPOHHbIE
No 11/ HanmeHnoBaHue pa3iesioB u Kowrpotb LT P—— (uudgposbie)
TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibH
ble padoThI ue padoTbl
ble pecypchl
) UMCJIA 1 BBIYNCIIEHUA. 1 1
PanmonaneHele uncia (IOBTOPEHNUE)
) OYHKILNUN. 17 |
Koopaunarsl u
rpaduku. OyHKIIIN
3 AJITEBPAMYECKUE BBIPAXKEHU . 7
Bripaxkenus ¢ nepeMeHHbIMU
4 YPABHEHM%IlCHCTEMLI 10 1
YPABHEHMUMU. JIunelinple ypaBHEHUS
5 UNCJIA U BBIYUCIIEHUA. Crenens ¢ 6
HaTypaJIbHBIM I10Ka3aTelIeEM
6 AJITEBPAMYECKUE BBIPAXKEHM . ” 1
MHorouieHst
7 AJITEBPAMYECKUE BBIPAKEHU . 14 |
DopMyIIbl COKPAIEHHOTO YMHOKEHUS
8 UNCJIA 1 BBIYMCIIEHUA. [lenumocts 10
9 OYHKIUUN. Jluneitnas pyHKIus 16 1
YPABHEHUA U CUCTEMbI
10 YPABHEHUI. Cucremst 14 1
JINHEWHBIX YpaBHECHUMN
1 [ToBTOpEHME, g 1
000011IeHNE,
CHUCTEMATH3ALHS

3HAHUU




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136




8 KUIACC

Kosun4yecTBO 4acoB JIeKTPOHHbIE
No 1/ HanmenoBanue pa3aesoB u KouTpob L T— (uudgposbie)
TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibH
ble padoThl ue padoTbl
ble pecypchl
| YPABHEHUNA U HEPABEHCTBA. 20 |
Hepasencrtsa
) UYMCJIA 1 BBIYNCIIEHUA. 17 1
KBanpaTHbiii KOpeHb
3 YPABHEHUIA U HEPABEHCTBA. 17 1
KBagpartubie ypaBHeHUS
4 AJITEBPAMYECKHUE BBIPAXXEHU . 17 |
JpoOHO-palinoHaNbHbIE BHIPAKEHUS
5 YPABHEHUMA U HEPABEHCTBA. 19 1
JpobHOo-paiimoHanbHble ypaBHEHUS
6 OYHKINN 15 1
7 AJI'EBPAMYECKUE BBIPAXKEHN . 14
Crenenun
8 UNCJIA U BBIYUCIIEHUA. [enumocTsb 7 1
9 IToBTOpEHME, 10 1
000011IeHNE,
CUCTEMAaTHU3aLHS
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 8 0

I[TPOTPAMME




9 KUIIACC

Kosun4yecTBO 4acoB JIeKTPOHHbIE
Ne HaunmenoBanue pa3aenos u (uudgposbie)
TeM MPOrpamMMBbl Bcero Konrpoabi Tpakriieck o0pa3oBaTeJIbH
ble padoThI ue padboTbl
H ble pecypchbl
/
n
1 OYHKINN 2 1
5
) YPABHEHUWA 1 HEPABEHCTBA. | |
KBagparHbie HepaBeHCTBa 5
3 YPABHEHUA 1 HEPABEHCTBA. ) |
VYpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 5
4 UMCJIOBBIE ) )
[NTOCJIEAOBATEJIbBHOCTHU U s
I[TPOI'PECCHUH
5 AJITEBPAMYECKUE BBIPAKEHU L. | |
Crenensp ¢ palMOHaIBHBIM ITOKA3aTEIEM 2
6 [ToBTOpeHwue, 060061IeHNE, 3 |
CUCTEMAaTU3aLNs 3HAHUN 4
OBIIEE KOJIMYECTBO YACOB I10 136 6 0

[NPOT'PAMME







IHHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabn
ble padoThI

IIpakTHyeck
ue padoThl

Jara
U3y4YeH
ust

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTe/ibH
ble pecypchl

[ToBTrOopenue. PanmonansHbIe yncia

[ToBTOopenue. CpaBHEHUE,
YIOPSIIOYMBAHNE U apU(DMETUUECKHE
JEHCTBUSI C palliOHATBHBIMU YHCIIAMU

IToBTOopenue. Yucnosas
npsiMasi, MOAYJIb YHCIa

[ToBTOpenue. IIponeHTsl, 3an1ch
MIPOLIEHTOB B BUJIE ApOOH U
Ipobu B

BH/JIE ITPOLICHTOB

[ToBTrOpenue. Tpu ocHOBHBIE 3a1aun
Ha [IPOLICHTHI

IToBTOpenue. Tpr OCHOBHBIE 3a/1a4K
Ha MPOLEHTHI

[ToBTOpenue. Pemenne
TEKCTOBBIX 3a7a4
aprupMETHIECKUM CIIOCOOOM

[ToBTOpenue. Pemenue 3anay us3
peanbHON MPAKTUKU HA YaCTH,
IpoOH, IPOLIEHTHI, IPUMEHEHUE
OTHOIICHHUI 1

IIPONOPLMI ITPU PELICHUH 3a/1a4

[ToBTOpenue. Pemenne 3anay ns3
peanbHOM NPAaKTUKU HA YaCTH,




J1pooHu,




IIPOLIEHTBI, IPUMEHEHNE
OTHOLIEHUH U IIPONIOPLUHI IIPH
pElIeHNN 3a1a4

HOBTOpeHI/Ie. PeanbHbie 3aBHUCUMOCTHU,

10 pelIeHne 3a/1a4 Ha JIBUKEHUE,
paboTy, MOKYMKH, HAJIOTH
1 Kontponbnas padoTa mo
teMe "PannoHanbHbIe
yucia"
12 Koopaunara Touku Ha npsiMoit
13 YucnoBble TPOMEKYTKH
14 UYucioBble IPOMEKYTKH
15 Paccrositnue mexnay nBymst
TOYKaMH KOOPAUHATHOM MPAMOM
[IpsiMoyronbHas cucteMa KOOp/IMHAT.
16 Abcmucca v opHaTa TOUYKH
Ha KOOPJAMHATHOM IJIOCKOCTH
[IpssMoyronbHas cucteMa KOOpINHAT.
17 AoOcmycca 1 opJInHaTa TOYKH
Ha KOOPJIMHATHOM TJIIOCKOCTH
13 [Tpumeps! rpadukos,
3aJJaHHBIX popMylIaMu
19 UYrenue rpaukoB
peanbHBIX 3aBUCUMOCTEN
20 OYHKIIMOHAIBHBIEC 3aBUCUMOCTH
MEXy BEJIMUYUHAMU
[Tonarue Gpynkuun. OyHKIUSA KaK
21 MaremMaTuyecKas MOJIEIb
peanbHOro mporuecca
22 [Tonstue pynkunu. OyHKIKSA KaK




MaTeMaTHYeCKasi MOJIEITh
pearbHOro mporecca

[Tonstue pynkunn. OyHKINA KaK

23 MaTeMaTudeckas MoJieib
peanbHOro mnpouecca

24 OO6nacTb onpeneneHus u
o0acTh 3HaYCHHUN (HYyHKIIHA

’5 OO6mactp ornpeaeseHus u
o01acTh 3HaUYCHUN (PYyHKIIUU

26 CrniocoOb1 3aanust pyHKIHH

27 I'paduk pynkunn

)3 Konrponbnas padora no teme
"Koopaunats! u rpaduku. yHkuun"

79 BeipaxkeHue ¢ nepeMeHHbIMU.
3HaueHue BBIPAKEHUS C
IepPEMEHHBIMU

30 BeipaxkeHue ¢ nepeMeHHbIMH.
3HaueHue BBIPAKEHUS C
NIepPEMEHHBIMU

31 BeIpaxeHue ¢ nepeMeHHbIMHU.
3HavyeHue BBIPAKEHUS C
NIepEeMEHHBIMU

0 IIpencraBnenue 3aBUCUMOCTH
MEX/1y BEIMYMHAMU B BUJIE
bopmyIBl

3 [IpencraBnenue 3aBUCUMOCTH
MEX/ly BEIMUMHAMU B BUJIE
hopMyIbI

34 Brraucnenus no ¢popmynam

35 Boruncnenus no gpopmynam

36

YpaBHEHUE € OHOU




nepemeHHo#. KopeHb
ypaBHEHUS




CBolicTBa ypaBHEHUM C

37 OJIHOM IIEPEMEHHOU
33 CaolicTBa ypaBHEHUH C
OJIHOM IIEPEMEHHOU
39 PaBHOCWIIBHOCTE ypaBHEHUI
40 YpaBHEHHE KaK
MaTeMaThyeckas MOJEIb
pEabHOM CUTYAIUU
41 Uuciio KopHEHN JIMHEMHOTO YpaBHEHUS
42 Hucno KopHEN JTMHEWHOTO YPaBHEHUS
43 Pemrenne TekcToBBIX 3a7a4 €
IIOMOLIBIO JIMHENHBIX YPaBHEHUI
44 JInunenHo€e ypaBHEHUE,
coJiepaKalee 3HaK MOy JIs
Kontponbnas paboTa mo reMam
45 "BripaxeHnus ¢
nepemeHHbIMH", "JIuHEiHbIE
ypaBHeHus"
46 Crenens ¢ HaTypajabHBIM [IOKa3aTENEM
47 CBoiicTBa CTENEHU ¢
HaTypaJIbHBIM IIOKa3aTesIeM
43 CBolicTBa CTENEHU C
HaTypaJIbHBIM II0Ka3aTeIeM
49 CBoiicTBa CTENEHU C
HaTypaJIbHbIM TOKa3aTeseM
50 3anuch yuciia B JeCSITUYHON
MIO3ULIMOHHOM CUCTEME
CUHCTICHUSI
51 3anuce 4yucia B 1ECATUIHON

HO3UIIMOHHOU CUCTEME
CUHCIICHUS




OngowieHsl. OqHOYIIEH

52 1
cranaapTHoro Bujaa. CteneHnb
OJHOYJIEHA
53 OngowieHsl. OqHOYIIEH |
cranaaptHoro Bujaa. CTeneHnb
OoJHOYIEHA
MHuorouseHbl. MHOTO4JIEH
54 CTaHAAPTHOTO BHJIA. 1
CreneHb
MHOTOWICHA
MHoroujeHbl. MHOro4JIeH
55 CTaHAAPTHOI'O BHUJA. 1
CrerneHs MHOTOYJIEHA
56 CrnoskeHue 1 BEIYUTaHHE MHOTOYJIEHOB 1
57 CrokeHre U BEIYUTAaHHE MHOTOYJIEHOB 1
58 CnoskeHue 1 BEIYUTaHHE MHOTOYJIECHOB 1
59 VYMHOXEHUE U EJICHUE MHOTOYWIEHOB 1
60 YMHOKEHHE U JIeJIEHHE MHOTOYWICHOB 1
61 VYMHOKEHUE U IeJICHNE MHOTOYICHOB 1
62 YMHOKEHHUE U JieJIeHuEe MHOT'OUJIEHOB 1
63 [IpeobpaszoBanue 11€10T0 BHIPAKEHUS B 1
MHOTOYJICH
64 [IpeobpazoBanme 11€10T0 BHIPAKEHUS B |
MHOTOYJICH
65 [IpeobpazoBanHme 11EI0TO BHIPAKEHUS B 1
MHOTOYJICH
66 Kopuu MHOTOUIIEHA 1
67 Kopuu mHorousneHa 1
63 ToxnaectBo. ToxxaecTBEHHBIE |

npeoOpa3oBaHusl aareOpanvIecKux




BBIPAYKECHHIT

ToxnaectBo. ToxxaecTBEHHBIE

69 peoOpazoBaHMsI aNreOpanIecKux
BBIPAXKCHUIN
ToxxmectBo. ToxkaecTBEHHBIE

70 npeoOpa3oBaHusl aareOpanvdecKux
BBIPAYKECHHI
ToxnectBo. TOXIECTBEHHBIE

71 npeoOpa3oBaHus
anredpanvecKux BbIPaXKEHUM
ToxnectBo. ToxnecTBeHHbIE

72 npeodpazoBaHMUs
anreOpanvecKux BbIPaKEHHM

73 JlokazaTenbCTBO TOXK/IECTB
KonTponbHas pabota no temam

74 "CreneHb ¢ HaTypaJIbHbIM
rnoxkasarejiem",
"MHuorousieHs"

75 KBanpat cymmbl 1 kBagpat
Pa3HOCTHU JBYX BBIPAKEHUU

76 KBagpar cymmbl
HECKOJIbKUX BBIPAXKECHUHN

77 Ky®6 cym™msI 1 ky0 pa3HocTu
JIBYX BBIPAKECHUHN

78 PasHocTh KBapaTOB ABYX BBIPAKECHUU

79 IIpon3BeneHne pa3sHOCTH U CyMMBI
JIBYX BBIPaKCHHI

20 [Ipou3sBeneHne pa3HOCTH U CyMMBI

JIBYX BBIPaKCHUN




CyMMa 1 pa3HOCTh KyOOB

81 JIBYX BBIPaXCHUUI
) CymMa 1 pa3HOCTb KyOOB
8 JBYX BBIPAKECHUHN
23 Pasnoxenne MHOrOUIEHA
Ha MHOXUTEJH
[IpousBeneHne pa3HOCTH CYMMBI
84 JIBYX BBIPQXEHUH, CyMMa U
pa3HOCTb KyOOB
JIBYX BBIPAKECHUHN
g Pa3znoxenune MHOrOUNIEHA
> Ha MHOXUTEJH
6 Brinecenne 0011ero MHOKHUTENS
8 3a CKOOKHU
87 Meton rpynmnupoBKH
28 Konrponsnas padora no Teme
"®opMyJIbl COKPAILIEHHOTO
YMHOXeHus"
29 JlenuMoCThb LIENbIX YUCE.
CaoiicTBa A€IUMOCTH
90 JlenumMocCThb 1eabIX Yuced.
CaoiicTBa AeIMMOCTH
01 [IpocTble 1 cocTaBHBIC YUCIA.
YETHbIE M HEUETHBIE YnCIIa
9 [Ipusnaku genumoctu Ha 2, 4, 8, 5, 3,
6,
9,10, 11
93 [Ipusnaku nenumoctr Ha 2, 4, 8, 5, 3,6,
9,10, 11
94 [Ipu3Haku AeNMMOCTH CyMMBI U

MMPOU3BCACHUA LCJILIX YHUCECII IIPHU




pelIeHNH 3a1a9

HauOospmumii o01uii AeIUTeb

95 Y HauMeEHblIIee 00111ee KpaTHOe 1
IBYX
quces
96 B3aumHo nipocThie unciia 1
97 Anroputm EBknuaa. 1
JleneHue ¢ 0CTaTKOM
08 CpaBHEHUS LIETBIX YUCET 110 1
MOJ1yJIIO HATYpaJIbHOTO YUCIIa
99 JIuneitnas QyHkims, e€ cBoicTBa 1
100 Jluneiinas pyHkuus, e€ cBoiicTBa 1
101 JIuneitnas QyHKIms, e€ cBOCTBa 1
102 I'paduk nuHEHHON QYyHKITUN 1
103 I'padux nuHeHOM QyHKINH 1
104 I'paduk nuHeitHON QyHKIUU 1
105 I'paduk nuHeiHOM QyHKIMH 1
106 I'padux pyHKIMHU Y = | X | 1
107 I'paduk pynkumun y = | x | 1
108 I'padux pyHKIMU y = | X | 1
109 I'padpux pyHKIMHU y = | X | 1
110 KycouHo-3aanHbie GyHKINU 1
111 KycouHno-3anannsie pyHkuuu 1
112 Kycouno-3ananusie GpyHkuuu 1
113 Kycouno-3ananapie GyHKINU 1

114

Konrponsnas padora o tTemam
"Jlenmumocts", "JInHeliHas
dbyskIus"

[u—




115

VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMU

116

YPaBHeHI/Ie C AByM: IICPCMCHHBIMU

117

I'paduk nuHEHHOTrO ypaBHEHUS C
JBYMsI IEPEMEHHBIMU

118

I'padux TMHEHHOTO ypaBHEHUS C
JBYMSI IIEPEMEHHBIMH

119

CucreMsl JIMHEHHBIX
ypaBHEHUH C IByMs
MIEPEMECHHBIMHU

120

CucreMbl TUHEHHBIX
YpPaBHEHUH C JIBYMSI
IIEPEMEHHBIMU

121

I'padmaeckuit MeTO ] pereHus
CHCTEMBI

JIMHEUHBIX YPaBHEHUH C
JBYMsl IEpEMEHHBIMU

122

I'padmyeckuit MmeTox penieHus
CUCTEMBI JINHEWHBIX YPAaBHEHUH C
JBYMSI

IIEPEMEHHBIMU

123

Pemenne cucrem TUHESHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
METOI0M

MOJICTAHOBKH M METOJOM CJI0KEHHUS

124

Pemenue cucreM ITUHENHBIX
YPAaBHEHUH C ABYMs NIEPEMEHHBIMU
METOJI0M

ITOJICTAHOBKHU U METOJIOM CJIOKEHHUS

125

Pemenne cucrem THHEHHBIX
ypaBHEHUH C IBYMs NIEPEMEHHBIMHU
METOA0M

MOJACTAaHOBKHM M METOJOM CJIOKCHUSA




126

Pemienue cuctem TMHEHHBIX
YPaBHEHUH C IByMsI IE€PEMEHHBIMU
METOAOM

MOJICTAHOBKU U METOJOM CIIOKEHHUS




127

CucreMa IByX JUHEUHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
KaK MOJIeJIb

peaibHOM CUTYyaluu

128

KonrponsHas padora no Teme
"CHUcTEMBI JTUHENHBIX
ypaBHeHHI"

129

[ToBTOpEeHue u 06001IEHNE.
BripaxkeHus ¢ nepeMeHHbIMU

130

[ToBTOpenue u o6oOIIEHHE.
CreneHb ¢ HaTypaJIbHBIM
II0Ka3aTeleM

131

[ToBTOpeHue u 06001IeHNE.
OnHOUIEHBl U MHOTOUJICHBI.
ToxnecTBeHHbIE TPeoOpa3oBaHUs
anredpanvecKux

BBIPAYKCHUI

132

[ToBTOpenue u o6oOIIEHHE.
DopmyJibl COKPAILIEHHOTO
YMHOXEHHUS

133

[ToBTOpEeHUE N
o0o01eHue.
KoopauHnatsl u rpaguku.

134

[ToBTOpEeHme 1 0600IIEHNE.
JIuneitnas GyHKIMs 1 e€ cBoiicTBa

135

Wrorosas koHTposbHas paboTa

136

[ToBropenue u o6oOmenue. Pemenue
CUCTEM JIMHENHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

OBILIEE KOJIMYECTBO YACOB
10 [IPOTPAMME




8 KUIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTtpoasn
ble paboThI

IIpakTH4yeck
ue padoTbl

Jdara
U3y4eH
ust

JJIeKTPOHHbIE
uupposeie
o0pa3oBaTeJibH
ble pecypchl

YucnoBbie HCPAaBCHCTBA

CBolicTBa 4MCIIOBBIX HEPABEHCTB

CBolicTBa YUCIOBBIX HEPABEHCTB

AW IN |~

I[OKaBaTeJIBCTBO HCPAaBCHCTB

U PV (G —

HepageHnctBo ¢ nepemenHoit. Ctporue u

HECTPOIruc HECPAaBCHCTBA

HepasenctBo ¢ nepemenHoil. Ctporue u

HCECTPOIru€ HEpaBCHCTBA

CrnoxxeHue 1 yMHOKEHUE
YHUCIIOBBIX HEPABEHCTB.
OrecHMBaHUE 3HAYCHUS
BBIPAXKCHUS

CnoxxeHue ¥ YMHOXEHHUE YHCIIOBBIX
HepaBeHCTB. OlieHUBaHUE
3HAYEHUS BBIPAKECHUS

[TonsATHE O pellIeHnH HEPABEHCTBA C
OJHOM NIEPEMEHHOM.

MHOKeCTBO perieHnui

HEPaBEHCTBA

10

[ToHsATHE O pelIeHnN HEpaBEHCTBA C
OJIHOM ITEPEMEHHO.

MHOX€ECTBO peleHuin

HEPAaBEHCTBA

11

PaBHOCHIIBLHBIE
HEpPABEHCTBA.




HepaBeHcTBO-clieIcTBUE




12

UucaoBbie TPOMEKYTKH

JIuneniHoe HEPABEHCTBO C OHOU

13 MEPEMEHHON U MHOYECTBO €T0
pEeLICHHIT

14 Pemenune MMHENHBIX HEPABEHCTB C
OJHOU NEPEMEHHOU

15 PemieHne nuHENHBIX HEPABEHCTB C
OJIHOM NTEpEMEHHOMN

16 Pemenue nuHENHBIX HEPABEHCTB C
OJIHOM ITEPEMEHHOMN

17 Cuctembl TUHEHHBIX HEPABEHCTB C
OJHOM TIepeMEHHOM

18 Cucrembl TUHEHHBIX HEPABEHCTB C
OJIHOM ITEPEMEHHOMN
Pemenue TekcTOBBIX 33514 ¢

19 MIOMOILBIO JINHEWUHBIX HEPABEHCTB C
OTHOH
MIepEMEHHOMN

20 Konrtponsnas padora no
teme "HepaBencrna"

21 KBagparnslie KopHU

2 Apudmerraeckuit KBaJpaTHBII
KOpPEHb U €r0 CBOMCTBA

3 ApudmeTnueckuil KBaJpaTHbIN
KOpPEHb U €r0 CBOMCTBA

24 [TonsATHE HppPALIMOHATIBHOTO YHUCIIA.
JelicTBus ¢ MppallMOHAIBHBIMU
YUCIaMHU

)5 CBoiicTBa IEUCTBUHA C
UPPALMOHATILHBIMU YUCIIAMU

26 CBoMCTBa OEHCTBUH C




HppallMOHAJIbHBIMHA




HYHUCJIaMH

27

CBoiicTBa IEWCTBUHA C
MppanMoHaIbHBIMUA YHCIIAMHU

28

CpaBHeHuE UppalMOHAIbHBIX YUCEI

29

CpaBHeHHUE UppaLlMOHAJIBHBIX YUCEN

30

MHOXeCTBO NE€HCTBUTEIBLHBIX
yucen. [IpencraBienus o
paciIupeHusIX

YUCJIOBBIX MHOXCECTB

31

JlonmycTumble 3HaUSHUS

NEPEMEHHBIX B BBIPAKECHUSIX,
coJiepKaIX

apupMeTHYECKUe KBaIpaTHbIe KOPHU

32

JomycTumMble 3HaUeHUSA

MEPEMEHHBIX B BBIPAKCHUSIX,
coJIeprKalInx

apudmeTnyecKkue KBaJpaTHble KOPHU

33

ToxaecTBeHHBIE TTpeoOpa3oBaHUs
BBIPAXKEHHUI, COJIEPHKALIUX
apudmeTnyecKkre KBaJipaTHbIE
KOpHHU

34

ToxaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAYKEHHUI, COJIEPHKALIUX
apupMeTHIECKHUE KBAIPATHBIC
KOpHHU

35

ToxaecTBeHHbIe MpeoOpa3zoBaHus
BBIpXXEHUI, COIepIKaIIUX
apupMeTHIECKUE KBAIPaTHBIC
KOpHHU

36

ToxaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAXKEHHUI, COJIEPHKALIUX
apupMeTHIECKUE KBAIPATHBIC




KOpHHU

37

KonrposnbHas paborta no
teMe "KBaapaTHbIi
KOpEHb"




38

KBanpaTHoe ypaBHEHHE

39

dopMmyia KOpHEU KBaIpaTHOTO
ypaBHeHus1. KomnuectBo
JIEHCTBUTEIIbHBIX KOPHEH
KBaJPaTHOTO

YpaBHEHUS

40

dopMmyia KOpHEW KBaIpaTHOTO
ypaBHeHus1. KonnuectBo
JIEHCTBUTEIIbHBIX KOPHEH
KBaJPaTHOIO

YpaBHEHUs

41

dopMmyia KOpHEU KBaIpaTHOTO
ypaBHeHus. KonnuecTBo
JIEHCTBUTEIIbHBIX KOPHEH
KBaJPaTHOIO

ypaBHEHUS

42

dopmyia KOpHEHW KBaIpaTHOTO
ypaBHeHus1. KomnuectBo
JIEUCTBUTENbHBIX KOPHEH
KBaJpaTHOTO

ypaBHEHUSs

43

Teopema Buera

44

Teopema Buera

45

YpaBHEHHUs, CBOJIUMBIE K TUHEHHBIM
YPaBHEHUSIM WIIU K
KBaJPAaTHBIM YPaBHCHUAM

46

YpaBHEHUsI, CBOAUMBIE K
JIMHEHHBIM YPAaBHEHUSIM WM K
KBaIPAaTHBIM ypaBHEHUSIM

47

KBanpaTHOe ypaBHEHUE ¢ mapaMeTpoM




48

Pemenne kBagpaTHBIX
YPaBHEHUH C IapamMeTpaMu




49

Pemienne kBagpaTHBIX
YPaBHEHUH C IIapamMeTpaMu

50

Pemenne kBagpaTHbIX
YPaBHEHUH, COEPKAIINX 3HAK
MOAYJIS

51

Pemenne kBagpaTHbIX
YPaBHEHUH, COIEpKAILIUX 3HAK
MOAYJIS

52

YpaBHeHHE KaK MaTeMaTH4ecKast
MOJIEJIb PEANbHOW CUTyalluu

53

Perienne TEKCTOBBIX 33124 C
IIOMOILBIO KBAIPATHBIX YPABHEHUN

54

KonTponbHas padbora no
teme "KBaaparHbie
ypaBHeHus"

55

PaI_II/IOHaJ'IBHBIe BBIPAXCHHA

56

ToxxnecTBeHHBIE
npeoOpa3oBaHUs
PaLMOHAIBHBIX BBIPAKECHUN

57

ToxnecTBeHHBIE
npeoOpazoBaHus
PaIMOHAIBHBIX BBIPAKCHUH

58

ToxxnecTBeHHBIE
npeoOpa3oBaHUs
paLMOHAIBHBIX BBIPAKECHUHN

59

ToxxnecTBeHHBIE
npeodpazoBaHus
paLMOHAIBHBIX BBIPAKEHUH

60

Anrebpanueckas 1po0Ob. JlomycTUMbIe
3HAYEHUS IEPEMEHHBIX B

JIPOOHO- PallMOHAIBHBIX

BBIPAKEHUSIX




AnrebGpanueckas qpoob. JlomycTrmblie

61 3HAUYEHMSI IEPEMEHHBIX B
JIPOOHO- pallMOHATBHBIX
BBIPAKEHUSIX
62 Anrebpanueckas 1po0b. JlomycTUMbIe




3HAYCHHS TICPEMEHHBIX B
JIpOOHO- pallMOHAIBLHBIX
BBIPAKCHHUSIX

OCHOBHOE CBOMCTBO

63 .
anreOpandeckoit 1podu

64 OcHOBHOE CBOICTBO
anreOpandeckoi 1podu

65 CrnoxeHue 1 BHIYUTaHHUE
anreOpandecKkux apooeit

66 CrnoxeHue ¥ BIYUTaHHUE
anreOpandyecKkux Apooeit

67 YMHOXEHUE U IeTICHNE
anreOpandyeckux Apooeit

68 VYMHOXEHUE U IEJICHUE
anreOpandeckux Apooeit

69 YMHOXKEHUE U JIeTICHNE
anreOpandyeckux Apooeit

70 Bossenenue anredpandeckoit
JIpoOu B CTETEHb

71 KoHnTponbHas pabora 1o Teme
"JIIpoOHO- paroHaTbHBIC
BBIpaXCHUS"

72 JpoOHO-palinoHaNbHbIE YPABHEHUS
Pemenue 1poOHO-paliMOHATIBHBIX

73 YPaBHEHUH, CBOAAIIMXCA K
JMHEHHBIM YPaBHEHUSIM
Pemenue npoOHO-pariMOHATBHBIX

74 ypaBHEHHIA, CBOSAIINXCS K
JMHEHHBIM YPaBHEHUSIM

75 Pemrenue npoOHO-pariMOHATBHBIX




YPaBHEHHUH, CBOIALINXCS K
JMHEUHBIM YpaBHEHUSIM

76

Pemenne npoOHO-paliOHaNBHBIX
YpPaBHEHUH, CBOJAILIUXCA K
KBaJIpaTHBIM YPaBHEHUSIM

77

Pemmenne npoOHO-paliiOHATBHBIX
YpaBHEHUH, CBOJISAIINXCS K
KBaJIpaTHBIM YpaBHEHUSIM

78

Pemenne npoO6HO-palinoOHATBHBIX
YpPaBHEHUH, CBOJAIIUXCA K
KBaJIPAaTHBIM ypaBHEHUSIM

79

Pemenwne npo6HO-
palMOHAIBHBIX YPAaBHEHUI
METOJ/IOM 3aMEHBI
MIEPEMEHHOMN

80

Pemenne npo6HO-
paIMOHAIBHBIX YPAaBHCHHM
METOJIOM 3aMECHEI
MIepEMEHHOMN

81

Pemenne npo6HO-
palOHAIBHBIX YPAaBHEHUI
METOJ/IOM 3aMECHBI
MIEPEMEHHOMN

82

Pemenue nqpo6HO-
palMoOHANTBHBIX YPaBHEHUN
METOJIOM 3aMEHBI
MIEPEMEHHOMN

&3

Pemrenne TeKCTOBBIX 3a7a4 ¢
MOMOIIIBIO IPOOHO-PAITMOHATHEHBIX
ypaBHEHUH

84

Pemienue TeKCTOBBIX 33124 C
MTOMOIIBIO TPOOHO-PAITMOHAIBHBIX




ypaBHEHUH

85

Penienne TeKCTOBBIX 3aJa4 ¢ IOMOIIBIO




JIpOOHO-PALMOHANIBHBIX YpaBHEHUN

86

Pemenue TekcToBBIX 3a/1a4 ¢
MOMOIIbIO IPOOHO-PAIIMOHATBHBIX
YpaBHEHUH

87

Penrenue TeKCTOBEIX 3a/1ad C
MOMOIIIBIO IPOOHO-PAITMOHATHLHBIX
ypaBHEHUH

88

Pemenue TekcToOBBIX 3a/1a4 ¢
MOMOIIbIO IPOOHO-PAIIMOHATBHBIX
YpaBHEHUH

89

['padmueckas nHTEpIpETALIUS
YPaBHEHHUH ¢ ABYMs [IEPEMEHHBIMU

90

KonTponbHas pabota no teme
"IpoOHO- panoHaIbHbIE YpaBHEHUS "

91

OO6nacTh onpeneneHus u
MHO>KECTBO 3HAUYCHUH (yHKIIUU

92

Ob6nacTp omnpeneneHus u
MHOJKECTBO 3HaUCHHUH (PyHKIHH

93

Crnioco0wl 3a1anust GyHKITAN

94

I'padux Gpynkumm

95

Urenne CBOMCTB (hyHKIIMH T10 €€
rpacduky. [Tpumeps! rpaduxos
(GYHKIUH, OTpa)KaIONINX pealbHbIC
IPOIIECCHI

96

DyHKINH, ONUCHIBAKOLINE
npsMYI0 1 00paTHyIO
IPOTIOPINOHATBHEIC
3aBHCUMOCTH, UX rpaduKu

97

@DyHKIUH, ONHUCHIBAIOLINE
npsMYI0 U 00paTHYIo
HPONOPLUOHAIbHbIE
3aBUCUMOCTH, UX rpaduku




98

@OyHKIMH, OMCHIBAIOIINE
psSIMYI0 U 00paTHYIO
IPONOPLUOHATbHbIE




3aBUCUMOCTH, UX Tpaduku

99

@yHKIMA y = X2 U €€ CBOICTBa

100

OyHKIUA y = X2 1 €€ CBOMCTBA

101

OyHkuusA y = X3 U e€ CBOMCTBa

102

OyHKIUA Y =K/X 1 e€ CBOICTBa

103

DyHKIUA Y =K/X 1 €€ CBOWCTBA

104

OyHKIUA y =VX U €€ CBONCTBA

S S N [ Sy N

105

KonTponbnas pabota no
teme "DyHknun"

106

CreneHsb C LEIBIM ITI0Ka3aTeaeM

107

CBoiicTBa CTENEHH C LIEIBIM
IIOoKa3aTejaeM

108

CBOIiCTBa CTENEHH C IIEIBIM
[oKasarejeM

109

CBoiicTBa CTENEHH C IIEIBIM
MOKa3aTeemM

110

[IpeobpazoBanue
BBIPAYKEHHUI, COJIEPIKAIIUX
CTEIICHH C LICIIBIM
IOKa3aTeIeM

111

[IpeoOpazoBanue BbIpaKEHHIA,
COJIepXKaIInX CTENEHU C
LEJIBIM TOKa3aTeneM

112

[Ipeobpa3zoBanue BbIpaKEHU,
COJIepIKAIINX CTETICHH C
O CJIBbIM IIOKAa3aTCJIEM

113

CraHmapTHBIN BU YKCIa

114

CrannapTHbIM BUJ yncia

115

JleMcTBUS ¢ YHCIaMH,
3aMMCaHHBIMK B CTAHIAPTHOM BHU/IE

116

JlefcTBUs ¢ YncIaMu, 3alIMCaHHBIMU B




CTaHAApPTHOM BHUJE

117

Pazmepbl 00bEKTOB OKpYKAKOIIEro
MUDPA, JJINTENBHOCTh MPOIIECCOB B
OKpYy KaroIleM MUpe

118

Pa3zMepbl 00bEKTOB OKPYKAIOIIETO
MUpA, JJIUTEIBHOCTH MPOIIECCOB B
OKpYaroIieM MUpe

119

Pa3mepbl 00bEKTOB OKPYIKAIOLIETO
MUpa,

JUIUTEIBHOCTh

MIPOIIECCOB B

OKpY aroIleM MUpe

120

J_ICJ'ICHI/IC C OCTaTKOM

121

CpaBHeHI/IH OCIIBIX YHUCECI 110
MOJYJIO HATYpPAJIbHOT'O YUCJIa

122

CpaBHEHUS LIETBIX YUCET 110
MOJYJIF0 HaTypaJIbHOTO YHCIa

123

CaolicTBa CpaBHEHUI 11O MOAYJIIO

124

CBolicTBa CpaBHEHUI 110 MOAYJIIO

125

OcTaTKu CyMMBI U ITPOU3BEIECHUS
10 JaHHOMY MOZYJIIO

126

KonTponbnas pabota no
temaM "Crenenu",
" JlemumocTs"

127

[ToBTOpenue u oboOIIEeHHE.
Pemrenne nuHENHBIX HEPABEHCTB C
OJHOU NEPEMEHHON U CUCTEM
JIMHEWHBIX

HEPABEHCTB C OJTHOM MEePEeMEHHOM

128

[ToBTOpenue u o6oOIIEeHHE.
Pemenue nuHeHBIX HEPABEHCTB C




OTHOM
MIEPEMEHHOMN U CUCTEM JIMHEMHBIX




HEPABEHCTB C OJTHOM MEPEMEHHOI

129

[ToBTOpenue u o6oOIIEeHHE.
ToXneCTBEHHBIE

npeoOpa3oBaHus BEIPAKEHUH,
CoJIepIKAIIIX

apupMeTHUCSCKHE KBaIpaTHbIE KOPHU

130

[ToBTOpenue u o6oOIIEHHE.
Pemenne kBagpaTHbIX YpaBHEHM.
Pemienne TeKCTOBBIX 3a11a4 C
ITOMOILBIO

KBAJIpaTHBIX YPABHEHUNU

131

[ToBTOpenue u o6oOIIEeHHE.
Pemenue 3amad u3 peanbHOU
KN3HU

132

[ToBTOpenue u 00o0IICHHE.
ToxnecTBEeHHbIE
npeoOpa3oBaHUs
paIMOHATBHBIX BBIPAKCHUN

133

[ToBTOpEeHME M 0OOOIICHHE.
Pemennie npoOHO-paiMoOHaIBHBIX
YpaBHEHHH, CBOJISIINXCS K
JTUHEWHBIM WIN K KBaJAPATHBIM
ypaBHEHUsM. Perenre TeKCTOBBIX
3a/1a4 ¢ MOMOILBIO IPOOHO-
paIMOHATBHBIX YPaBHEHHM

134

[ToBTOpenue u 06061meHue. Pemenue
TEKCTOBBIX 33/1a4
Pa3IUYHBIME CTIOCO0AMU

135

HToroBast KOHTpoOsIbHas paboTra

136

[ToBTOpenue u o6oOIIEeHNE.
Pemenue 3anau u3 peanpsHon
KUZHUA




OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME




9 KUIIACC

Tema ypoka

KoanuyecTBO 4acoB

KonTpoJibn

Bcero
ble padoThI

IIpakTH4yeck
ue padoTbl

Jdara
U3y4eH
us

JJIeKTPOHHbIE
uudposbIe
o0pa3oBaTeJibH
ble pecypchl

Oynkius. CoicTBa QyHKIMIA: HYTH
(GYHKINH, IPOMEKYTKH
3HAKOTOCTOSHCTBA (DYHKINH,
MIPOMEXYTKH BO3pACTaHUsI U yObIBaHUS
¢byHKUMYM, YETHBIE U HEYETHBIC
GbyHKIMM, HanOoJbIIee U HAaUMEHbILIee
3Ha4YeHus! GyHKLIUU

Oynkius. CBoicTBa QyHKIMIA: HYTH
(bYyHKINHU, TPOMEXKYTKU
3HAKOTOCTOSHCTBA (DYHKINH,
MIPOMEXYTKH BO3pACTaHUs U yObIBaHUS
¢byHKUMYM, YETHBIE U HEUETHBIC
¢byHK1IMHM, HanOOoIbIIIee ¥ HAMMEHbBIIIee
3HaYeHHs] PYHKINH

[Toctpoenue rpapukos
(GYHKIMH C TOMOIIIBIO
npeoOpa3oBaHui

IToctpoenue rpapukos
(GYHKIHU C TOMOIIBIO
npeoOpa3oBaHuit

KBagpatHb1il TpEXUIIEH.
Kopnu kBagpaTHOTrO
TpEXUIICHA

Paznoxenue KBaApaTHOIO TpéaneHa
Ha TUHEHHBIC MHOXKHUTEIIN




PaznoxeHne KBaapaTHOTO TPEXUICHA
Ha JTMHEWHBIE MHOXHUTEIH




KBagparnunas gyHkius u e€ cBoicTBa

[Tapaboia, KOOPAMHATHI BEPIITMHBI
napaboJIbl, OCh CHMMETPUHU
napaboJibl

10

[Toctpoenue rpaduxa
KBaJpaTUYHON (PyHKIHH

11

[Toctpoenue rpaduka
KBaJpaTUIHON (QYHKIIUH

12

IToctpoenue rpaduxa
KBaIpaTUYHON (PYHKIIMU

13

[Tonoxenue rpaduka KBaApaTUIHON
(GyHKIMU B 3aBUCUMOCTH OT
e€ kodpurmenToB

14

[Tonoxenue rpaduka KBaApaTUIHON
(GyHKINU B 3aBUCHIMOCTH OT
e€ koapPummenTon

15

Hcnonk3oBanue cBOUCTB
KBaJpaTUYHON QyHKIIAU JJTsT
peleHus 3a1a4

16

Wcnons30Banue CBOUCTB
KBQIpAaTHYHOW PYHKIIUU IS
penieHus 3a1a4y

17

Hcnonk3oBanue cBOUCTB
KBaJApaTUYHON QyHKIIUU JJIST
peleHus 3a1a4

18

Crenennbie (yHKINU C
HaTypaJbHBIMH NTOKa3aTeIAMU, UX
rpaduKu U CBOMCTBA

19

Crenennble (GyHKIUU C
HaTypaJIbHBIMH MOKa3aTesiMu, UX
rpad UKy 1 CBOMCTBa




Crenennble (yHKIUU C

20
HaTypaJIbHBIMH MOKa3aTeIsIMu, UX
rpaduKu 1 CBOMCTBa

21 Crenennbie GYHKINU C HATYpaTbHBIMU




MOKAa3aTeNsIMU, UX TpapUKu U CBOWCTBA

I'paduku GyHkmmit: y =Vx ,y =3x,y

22
=[x
3 I'padmkn GyHkmmit: y =\x ,y =3Vx ,y =|
X
|
24 Ipadukn GyHKImin: y = VX, y =3x,y
=[x
25 Konrponsnas padora o teme "®@yHkuun"
[lonsiTue o penieHnH HEpaBEHCTBA C
26 OJIHOM mepeMeHHOU. MHOKEeCTBO
peleHuit
HEPABEHCTBA
) KBanpaTHble HEpaBEeHCTBA C
7 OJIHOM MepEeMEHHOM
)3 KBanpaTHble HEpaBEeHCTBA C
OJIHOM IIEPEMEHHOU
79 Pemenne HepaBeHCTB
rpauuecKuM METO/IOM U
METOJIOM MHTEPBAJIOB
30 Pemenne HepaBeHCTB
rpaguIeCcKuM METOJOM H
METOJIOM MHTEPBAJIOB
31 HepaBeHctBa, coneprkalye 3HaK MOy JIs
32 HepaseHnctBa, coneprkalue 3HaK MOy JIs
3 CucremMbl HEpaBEHCTB C
OJIHOM MEPEMEHHOU
34 CucteMbl HEPaBEHCTB C
OJIHOM IIEPEMEHHOU
35 Pemenne TekcTOBBIX 3a1a4 €

IIOMOIIBIO HCPABCHCTB, CUCTEM




HCPABCHCTB




36

Perrenne TeKCTOBBIX 3a7a4 C
MOMOIIIbIO0 HEPABEHCTB, CUCTEM
HEPaBCHCTB

37

HepaBeHCTBO C IBYM: IICPCMCHHBIMH.
Pemenue HCPAaBCHCTBA C
ABYMA IEPEMCHHBIMHA

38

I'paduaeckuit MmeTon pereHus
CHUCTCM HCPABCHCTB C IBYM:
MIEPEMEHHBIMH

39

Cucrembl HEPABEHCTB C
IBYMs IEpEMEHHBIMU

40

KonrposnbHas pabora no
teme "KBaapartHbie
HepaBeHcTBA"

41

bukBanpatHble ypaBHEHUs

42

[Ipumepsl IpUMEHEHNH METO0B
PaBHOCUIIBHBIX MpeoOpa3zoBaHMUii,
3aMEHbI IepeMEHHOMN, Tpa)uIecKoro
METOoJ1a IIpU

penieHuu ypaBHeHH 3-i u 4-i creneHen

43

IIpumepsl IpUMEHEHUN METO0B
PaBHOCHIIBHBIX NTPe0Opa30oBaHui,
3aMeHBl IEPEMEHHOM, TpadUIecKoro
METOAa IpU

pellIeHUH YpaBHEHU 3-i U 4-11 cTeneHeu

44

[Ipumepsbl NpUMEHEHU METOIOB
PaBHOCHJILHBIX MTPE0OpPa30BAHUM,
3aMEHbI IepeMeHHOMI, TpaduIecKoro
MeToJ1a Tpu

pelieHuu ypaBHeHu 3-i u 4-ii creneHen

45

Pemenue nqpo6HO-
paIMoHaIBHBIX YPaBHECHUH H




HCPABCHCTB

46

Pemenne npo6HO-
palMOHALHBIX YPAaBHEHHI U
HEPABECHCTB




47

Pemenne npo6HO-
palMOHAIBHBIX YPABHEHUM U
HEPABCHCTB

48

Pemenue nqpo6HoO-
paIoOHaTBHBIX YPAaBHEHUH U
HEPaBEHCTB

49

Pemenne cucreM ypaBHEHUN ¢
IBYMsI IEPEMEHHBIMU

50

Pemenue cucrem ypaBHeHuUM €
JBYMSI IIEPEMEHHBIMHU

51

Pemrenne nmpocredmux cucrtem
HEJIMHEWHBIX YPAaBHEHUH C
JBYMsI IEpEMEHHBIMU

52

Pemenue nmpocreimmx cucrem
HEJIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

53

Pemenue nmpocreimumx cucrem
HEJIMHENHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMU

54

Pemenne mpocredmmx cuctem
HEJIMHEWHBIX YPAaBHEHUH C
JBYMsI IEpEMEHHBIMU

55

I'padmaeckuit MeTo penieHus
CHUCTEMbI HEJIMHEHHBIX YPAaBHEHUM C
TBYMSI

MIePEeMEHHBIMU

56

I'paduueckuii MmeTos perieHus
CHUCTEMBI HEJIMHENHBIX YPAaBHEHUH C
IBYMsI

[IEPEMEHHBIMU

57

Cucrema IByX HEJIMHEHHBIX
YPaBHEHHH C IByMsI IEPEMEHHBIMH KaK




MOJEIb




peabHOU CUTYaIu

58

Cucrema 1ByX HETMHEHMHBIX
ypaBHeHI/Iﬁ C AByMA NIEPCMEHHBIMU KaK
MOJEJIb

peanbHOUN CUTyalluH

59

CucreMa IByX HEJIMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMH KaK
MOJIENh

peabHOM CUTYAIIMU

60

Cucrema 1ByX HETMHEMHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMU KaK
MOJIeJIb PEeaTbHOM CUTyaIK

61

Cucrema HETMHENHBIX
YpaBHEHUH C IapamMeTPOM

62

CucremMa HETMHENHBIX
YPaBHEHHI C TapaMeTPOM

63

CucreMa HETMHENHBIX
YpPaBHEHUH C IapamMeTPOM

64

[Ipocreiimne HepaBeHCTBa C
JBYMsI IEPEMEHHBIMU U UX
CHUCTEMBI

65

KonrponbHas padora no reme
"YpaBHEHMsI, HEPABEHCTBA U UX
CUCTEMBI"

66

IToHsATHE YNCIOBOM ITOCIEIOBATCIIEHOCTH.
Koneunsle u

OECKOHEUHBIE

MOCJIEIOBATEILHOCTH

67

OrpaHuYeHHas TIOCIIE0BATEILHOCTb.
MOHOTOHHO BO3pacTaroiias
(yObIBaro1as) mocyie10BaTeIbHOCTh




68

CniocoObl 3a1aHus
ITOCJIEI0BATEILHOCTH: OIKMCATEIbHBIN,
TaOJIUYHBIHI, C TTOMOIIBIO




(GhopMyIIbI N-TO YJIieHa, PEKyPPEHTHBII

69

Apudpmernueckas u
reoMeTpHUECKasi IPOTPECCUH

70

Apudmernueckas u
reoMeTpHuecKasi Iporpeccuu

71

CBolicTBa 4JIECHOB
apudmeTnyeckoit u
T€OMETPUYECKON ITPOrPeECCUit

72

CBoiicTBa 4JI€HOB
apudmeTndeckoii u
reOMETPUYECKON POrpeccuid

73

@opMyIibl N-TO YjeHa
apu(pMETHIECKON U TEOMETPUIECCKOM
Mporpeccuit

74

®opmyJibl N-TO WieHa
apu(pMETHYECKON U T€OMETPUIECKOI
MpOrpeccui

75

@opMyIIbI N-IO YIeHa
apu(pMETHIECKON U TEOMETPUICCKOM
Mporpeccuit

76

@opMyIIbl CyMMBI IIEPBBIX N YWICHOB
apudmetnyeckoil u
T€OMETPUYECKOHN MTPOrpeECCUil

77

@DopMyJIIbl CyMMBI IEPBBIX N YICHOB
apu(pMeTHIECKON U
T€OMETPUYECKON MTPOrPeECCUil

78

@DopMyIIBl CyMMBI IEPBBIX N YIECHOB
apu(pMeTHIECKON U
Tr€OMETPUYECKON ITPOrpeECCUil

79

3ajaun Ha MIPOIICHTHI, OAHKOBCKHE
BKJIQJIbl U KPEAUTHI




80

3aaun Ha TIPOIICHTHI, 0aHKOBCKHE
BKJIAJIBI U KPEJTUTHI




81

3ajaun Ha MIPOIICHTHI, OAHKOBCKHE
BKJIQJIbl U KPEAUTHI

82

3amaun Ha MPOLEHTHI, OAHKOBCKHE
BKJIAJIBI U KPEJIUTHI

83

3ajaun Ha MIPOIICHTHI, OAHKOBCKHE
BKJIQJIbl U KPEAUTHI

84

3ajauy Ha MPOLICHTHI, OAHKOBCKHE
BKJIQJIbl U KPEIUTHI

85

3amaun Ha MPOLEHTHI, 0AHKOBCKHE
BKJIAJIBI U KPEJTUTHI

86

[IpencraBnenue 0 CXOAUMOCTH
MOCJIEI0BATEILHOCTH, O CYMMHUPOBAHUH
OECKOHEYHO yOBIBAIOIICH
reOMEeTPUUYECKOI

MIPOTPECcCUum

87

[IpencraBnenue 0 CXOAUMOCTH
MOCJIEI0BATEIbHOCTH, O CyMMUPOBAHUH
OCCKOHEYHO yOBIBAIOIICH
reOMETPUYECKON

MPOTPECCUU

88

Meto MaTeMaTUYECKON WHYKIIMA

89

Mertox MareMaTU4ECKON UHIYKIIUU

90

KonTponbhas pabota no teme
"YucoBble MOCIEI0BATEIILHOCTH U
nporpeccun’

91

Kopens n-ii crenenu. CBoiicTBa KOPHS
n-i CTENEeHN

92

Kopens n-ii crennenn. CBONCTBA KOPHS
n-i CTENEeHU

93

Kopens n-it crenenu. CBolcTBa KOPHS
n-i CTENEeHU




94

Crenenp ¢ pallMOHAIBHBIM
OKa3aTejIeM U €€ CBOMCTBA

95

CreneHb ¢ pallnOHAIbHBIM
moKasaTrejieM U €€ CBOMCTBA

96

Crenenp ¢ pallMOHAIBHBIM
OKa3aTejIEM U €€ CBOMCTBA

97

ToxnecTBeHHBIE TPEOOPA3OBAHHUS
BBIPKECHHM, COZEPKALTUX KOPEHb
n-u

CTENCHU

98

ToxnecTBeHHbIE TPEOOPA3OBAHUS
BBIPOKCHHM, COJEPKAITUX KOPEHb
n-u

CTCICHU

99

ToxaecTBeHHBIC MPEOOPA30OBAHHUS
BBIPAKECHMI, COAEPIKAIUX KOPEHb
n-u

CTCIICHU

100

ToxaecTBEeHHBIE Hp606paSOBaHI/I$I
BBIpa)I(eHI/Iﬁ, COACPpIKaAIMNX
CTCIICHD C

PalMOHAJIBHBIM IMOKA3aTCJIEM

101

ToxxnecTBeHHBIE TPEOOPA30BAHUS
BBIPAYKEHHI, COJIEPKALUX
CTEIEHD C

palMOHAJIBHBIM TTOKa3aTeNIeM

102

Konrponbnas padora no reme
"Crenensb ¢ palioOHaIbHbIM
nokasarejiem"

103

[ToBTOpenue u 0600meHne. Yncna u
BBIYHMCIICHHSI (3aITUCh, CPABHEHHE,
JNEVUCTBUS C NEHUCTBUTEIbHBIMA




YHCIIaMH,
4KCJIOBas IpsAMas)

104

[ToBTOpenue u 0606menHue. Yncna u




BBIYHMCIICHHSI (3aITUCh, CPABHEHUE,
IIEWCTBUS C JEHUCTBUTEILHBIMHI
YHCIaMHU,

YHCIIOBAs psAMasi)

105

[ToBTOpenue u 0606meHue. Yucna
Y BBIYHCIICHUS (TIPOLICHTHI,
OTHOIICHUS,

IIPOIIOPLIUK)

106

[ToBTOpenue u 0606menue. Ynucna
U BBIYMCIICHUS (IPOLIEHTHI,
OTHOLIEHNH,

MIPOMOPIIUH)

107

[ToBTOpenue u o6o0menue. Yncna u
BBIYHCIICHUS (pElICHHE 33134 U3
peanbHOI

KHU3HH)

108

[ToBTOpenue u 06o6menue. Yncna u
BBIUHCIICHHS (pEIleHue 3a1a4 U3
peaTbHOM KU3HH)

109

[ToBTOpenue u o6od1enue. Yncna u
BBIYHCIICHUS (OKPYTJICHHE,
npuOJIMKEHUE, OIICHKA)

110

[ToBTOpeHue u 06001IeHNE.
TexkcroBble 3a1aun (penieHue
TEKCTOBBIX 33714 apU(PMETHUECCKUM
1 areOpandeckum

croco6amu)

111

[ToBTOpEeHME M 00OOIIEHNE.
TexkcroBbie 3amaun (penieHue
TEKCTOBBIX 3371a4 apu(PMETHICCKIM
U alre0panveckumM

crocobammu)




112

[ToBTOpEeHME M 00OOIIEHNE.
TexcroBble 3amaun (peneHue
TEKCTOBBIX 33724




apu(pMETHIECKUM U
anredpandeckuM croco0amu)

113

[ToBTOpeHue u 06001IeHNE.
TekcroBble 3a1aun (penieHue
TEKCTOBBIX 33714 apU(PMETHUECCKUM
1 ayreOpandecKkum

croco6amu)

114

[ToBTOpEeHME M 00OOIIEHNE.
TexkcroBbie 3amaun (peneHue
TEKCTOBBIX 3371a4 apu(PMETHICCKIM
U alre0panveckuM

crocobammu)

115

[ToBTOpeHue u 06001IeHNE.
TekcToBbIe 3a7auu (pelICHHUE
TEKCTOBBIX 337124 apU(PMETHUCCKUM
1 aJireOpandeckumM

criocobammu)

116

[ToBTOpEeHue u 06001IEeHNE.
AnreOpandyeckue BEIpaKESHUS
(mpeobpazoBaHue anreOpanvdecKux
BBIPKCHUH, COJIEpIKAIINX
CTETICHb C

IIEJIBIM [TOKA3aTesIeM)

117

[ToBTOpenue u o6oOIIEHHE.
AnreOpanyeckue BbIpaKEHUS
(mpeobpazoBaHue anreOpanvdecKux
BBIPQKCHUH, COJICPIKAIINX
CTETICHb C

L[eJIbIM TIOKa3aTesIeM)

118

[ToBTOpeHue u 06001IIeHHE.
AnrebpandecKue BhIPaKCHHS
(mpeobpazoBaHue areOpandecKux




BBIpa)KeHHfI, COoACPIKAINX
CTCIICHD C
O CJIbIM HOKa3aTeJ'IeM)




119

[ToBTOpeHme u 0600IIEeHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHue

anredpanveckux BhIpAKEHU,
COJepPIKAIITIX

apu(pMeTHYECKHI KBaIpaTHBIA KOPEHb)

120

[ToBTOpEeHMne u 06001IEeHNE.
AnreOpanyecKkue BbIpaKEHUS
(mpeobpazoBanue

anredpanvecKux BbIPAKEHU,
COZEePIKATITIX

apudmeTryecKuil KBaJIpaTHbII KOPEHB)

121

[ToBTOpEeHME M 0000IIEHNE.
AnreOpanyeckue BbIpaKEHUS
(mpeobpazoBaHue

anredpanvecknx BhIPAKEHUH,

COJIep KaIINX

apu(pMeTHYECKHI KBaIpaTHBIA KOPEHb)

122

[ToBTOpenue u 06001IEHNE.
AnreOpanyecKkue BEIpaKCHUS
(mpeobpazoBaHue LETBIX U
IpOoOHO-

paIMOHATILHBIX BBIPAKCHUH)

123

[ToBTOpeHue u 06001IEeHNE.
AnreOpanyecKkue BhIpaKCHUS
(mpeobpazoBaHue LETBIX U
IpoOHO-

paIMOHATBHBIX BRIPAKEHUH)

124

[ToBTOpeHnue u 06001IeHuE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHue LETBIX U
IpoOHO-




palOHAIbHBIX BbIPAKEHUN)

125 IToBTOpEHUE U
0000111EeHNE.
AnreOpaundeckue

BBIPAXKCHUA




(mpeobpazoBaHue NETBIX U
JTPOOHO- palMOHAIBHBIX
BBIPKCHHH )

126

[ToBTOpEeHME M 0000IIEHNE.
AnreOpanyeckue BbIpaKEHUS
(pa3nokeHne MHOTOWICHA Ha
MHOYHTEJH, B TOM YHUCIIE C
UCTIONIb30BaHueM (hopmyit
COKpAIleHHOTO

YMHOKEHHUS])

127

[loBTOpEeHMe u 06001IEHNE.
AnrebpanuecKue BbIpaXKEHHUs
(pa3noxeHne MHOTOWICHA Ha
MHOYHTEJH, B TOM YHUCIIE C
HCIIOJIb30BaHUEM (popMyit
COKpAIeHHOTO

YMHO>KEHUSI)

128

[ToBTOpeHue u 06001IIeHHE.
AnreOpandeckre BoIpaKCHUS
(paznmosxeHue MHOTOYJICHA Ha
MHOKUTEJIH, B TOM YHCJIE C
MCIONIb30BaHNEM (HOPMYIT
COKpAIIEHHOTO

YMHOXEHMSI)

129

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(MOZenMpoBaHKE C TIOMOILBIO

hopmyn

peaIbHBIX MTPOLIECCOB U SBJICHUH)

130

OyHKMH (MOCTPOCHUE,
CBOICTBA M3YUYECHHBIX
bYHKITHI)




131

[ToBTOpEeHME M 0000IIEHNE.
@yHKIUH (IOCTPOSHNE, CBOUCTBA
U3Y4YEHHBIX

byHKITHI)

132

[ToBTOpeHue u 06001IEHHE.
@yHKIMHU (IOCTPOEHUE, CBOWCTBA
M3yYEHHBIX

GYHKITHI)




133

[ToBTOpenue u 0600meHNEe. DYHKITUN
(rpaduueckoe pernieHre ypaBHCHUH U
ux

CUCTEM)

134

[loBTOpenue u 06061eHne. yHKIUU
(rpaduaeckoe pelieHre ypaBHEHHA U
ux

CHUCTEM)
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WroroBas koHTpoJpHas paboTa
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IToBTOopenue u 06061eHne. OyHKIUHN
(MozeTupOBaHUE peaTbHBIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB
10 [IPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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