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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBis€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOLIETro
oOpa3oBaHUs: OHA 0OecTeuynBaeT U3yYeHHUE JPYIUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyyHOro, TaK U TyMaHUTApHOIO LHMKIOB, €€ OCBOECHHE HEOOXOAMMO MJis
OpOJOJDKEHNs 00pa3oBaHMsl M JUIsl TOBCEIHEBHOW KU3HU. PaszButue y
oOydJaronuxcsi Hay4HbIX MPEACTABICHUM O MPOUCXOXKIECHUU U CYIIHOCTH
anreOpandecknx abCTpakiuii, crmoco0e OTpPaKeHUS MaTeMaTHYEeCKOW HayKOn
SBJIEHUI U TPOLECCOB B NPHUPOJE M OOILIECTBE, POJIM MaTEMaTHYECKOrO
MOJIETMPOBAHUS B HAYYHOM IMO3HAHUH U B TPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOI'O0 MUPOBO33PEHMS U KAUECTB MBIIUICHUS, HEOOXOIUMBIX JJIs aalTaluy B
COBpeMEHHOM Iu(dpoBoM oO1iecTBe. M3yuenue anreOpsl o0ecrneunBaeT pa3BUTHE
yMEeHMsI Ha0monaTh, CpaBHHUBATh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTHU MBIIIJIEHUS, CIIOCOOHOCTH apTryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
NENCTBUA, BBIBOIBI, (hopmynupoBaTh yTBepkaeHHs. OcBoeHHE Kypca anreopbl
o0ecreynBaeT pa3BUTHE JJOTHYECKOT0 MBILUIEHUS 00YUYaOIIUXCS: OHU UCIIONIb3YIOT
JNEAYKTUBHbIE W WHIYKTUBHBIE PACCYKIEHUS, OOOONIEHHME W KOHKPETHU3ALMUIO,
abctparupoBanue u aHanoruto. OOydeHue anredpe mpeanoiaraeT 3HaYUuTeNbHbBIN
00BEM CaMOCTOSTEIHLHOM ACSITEIIBHOCTH 00YUaIOIIUXCS, TOITOMY CAMOCTOSITEIbHOE
pelieHre 3a7ad  OOy4alolMMHUCA SABISETCS peaju3aluuei JesTeIbHOCTHOIO
OPUHIMIA O0YyYEHHUS.

B crpyktype mnporpammbl y4eOHOTO Kypca «Anredpa» yriyOnEéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOINYECKHE JIMHUU:
«Yucna u BBIUKCICHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHS U
HepaBeHCTBa», «DyHkuum». Kaxnas w3 3TUX colepKaTelbHO-METOIUYECKHUX
JIMHUM pa3BUBACTCS Ha MPOTSKEHUN TPEX JIET U3YUYEHHUs Kypca, B3aUMOACHCTBYS C
JpPYTUMHU €ro JUHUSAMU. B Xxozxe u3ydeHuss Kypca OOydYarOmIMMCS MPUXOJIUTCS
JIOTUYECKHU PACCYKIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3H
C 3TUM B MPOTrpaMMy yueOHOTO Kypca «Anredpa» BKIHOYEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3felax MaTeMaTUYecKOro
oOpa3oBaHHsi U  CHOCOOCTBYIOIIME  OBJAQJACHHIO  OOYYaIOIIMMHUCA  OCHOB
YHUBEPCAIBHOIO MaTeMaTH4EeCKOro s3blka. CoaepaTeNbHOM M CTPYKTypHOU
0COOCHHOCTBIO y4eOHOro Kypca «AnreOpa» sBISETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Copepxxanue nuHUM «Yuclia W BBIYKMCIECHUS» CIYXKUT OCHOBOM IS
JANbHEMIIEr0 U3y4YeHUs] MAaTEMATHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYarOIIMUXCS
JIOTUYECKOT'0 MBILIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCEITHEBHOM
*KU3HU. Pa3BuTHe MOHATUSA O YUCJIE HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUS
CBA3aHO C PALMOHAJBHBIMU W HPPALMOHAIBHBIMU YHUCIaMH, (OPMUPOBAHUEM



MpEeACTaBICHUN O JEHCTBUTEIBHOM YUCIE. 3aBEPILICHHE OCBOECHUS YUCIOBOU JTUHUU
OTHECEHO K CpeHeMY 00I1IeMy 00pa30BaHHUIO.

ConepkaHue JByX alreOpandeckux JUHUN — « AIreOpandecKre BhIPaKECHUS
U «YpaBHEHHSI U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO y OOYyUaIOIIMUXCS
MaTEMaTUYECKOTO armapara, HeOOXOAMMOTO JJIS PEeUIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKPY>KaloIel peaabHOCTH. Ha ypoBHE OCHOBHOTO 001I1Er0
oOpazoBaHMsi y4yeOHBIH Marepuan TPYNINHUPYETCS BOKPYT  PalMOHAIBHBIX
BBIpaKEHUN. AnredOpa NEMOHCTpPUPYET 3HAUYCHHE MATEMAaTHUKHU KakK sI3bIKa s
MOCTPOCHUSI MaTEeMaTUYECKUX MOJIEJEeH, ONUCaHMs TMPOLECCOB U  SBJICHUU
peanbHOrO Mupa. B 3amaun o0ydyeHus anreOpe BXOAAT TakKe adbHEHIIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHS], HEOOXOIUMOTO, B YaCTHOCTH, JJIsI OCBOEHUS Kypca
uHpOpMATHKK, W  OBJIAJICHUE HAaBbIKAMH  JICAYKTHUBHBIX  PacCCyXICHUH.
[IpeoOpazoBaHre CUMBOJBHBIX (POPM CIOCOOCTBYET pPa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUYECTBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(QUUEeCKON JIMHUH HAIEICHO Ha MOJIyYCHHE
oOyyJaronuMucs 3HaHui 0 (PyHKIMSAX KaK BaKHEHIIeW MaTeMaTh4ecKol MOJeNu
JUTSL OMUCAHUS M UCCIIEOBaHMS pa3HOOOPA3HBIX MPOLECCOB U SBJIICHUN B IPUPOJE U
oOmiecte. M3yuenue MaTepuaina CiocOOCTBYET Pa3BUTHIO y O0yUaIOIIUXCS YMEHUS
UCIIOb30BaTh PA3JIMYHBIE BBIPA3UTENbHBIE CPEJICTBA S3bIKA MATEMaTUKH —
CJIOBECHOT'0, CHMBOJIMYECKOTO, Tpaduueckoro, BHOCUT BKJIaJ B (POPMUPOBAHUE
IPEICTaBICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIUBUIIM3ALUU U KYJIbTYPHI.

VYriyOnéHHbIl Kypc alire0pbl XapaKTepru3yeTcs: U3y4EeHUEM JOTIOJIHUTEIHLHOTO
TEOPETHUYECKOI0 anmapaTa ¥ CBA3aHHBIX C HUM METOJIOB peIIeHUs 3aaa4d. Aireopa
SIBIIICTCS SA3BIKOM JIJIS1 OMMCAaHUS 0ObEKTOB U 3aKOHOMEPHOCTEH, CITY>KUT OCHOBOM
MaTeMaTU4YecKoro mojaenupoBaHusi. [Ipu 3ToM camMu 0OBEKTHI MaTEMaTUYECKHUX
YMO3aKJIIOUEHU M TMpPUHAThIE B airedpe MNpaBWwia HUX KOHCTPYUPOBAHUS
CIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUN OOOCHOBBIBATh M JOKA3bIBATH CYXKICHUS,
Pa3BUBAIOT MATEMAaTUYECKYH0 HWHTYUIIMIO, KpPaTKO W HAarJJIHO pPacKpbIBaIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHHM U ydaT X MpUMeHeHuo. Tem caMmbiM anredpa
3aHUMAEeT OJHO U3 BEAYyUIMX MeCT B (OPMHUPOBAHMHM HAYYHO-TEOPETUYECKOIO
MBIIUICHUST 00Y4YarOIINXCsl.

CormacHo yueOHOMY IaHy B 7-9 Kjaccax w3ydaercs Y4eOHBIH Kypc
«Anredpay», KOTOPHIA BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3/ieNibl COACPIKAHUS:
«Hucna ¥ BBUHCICHUA», «ANreOpanueckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DYHKIIUI.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoaurcs 408 yacos: B 7 kiiacce —
170 gacoB (5 yacoB B Henentwo), B 8 kiacce — 170 yacoB (5 yacoB B Hejelno), B 9
kiacce — 153 yaca (4,5 yaca B HeZIeIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa 1 BBIYMCICHUSA

Panmonanbabie uncia. CpaBHEHHE, YNOPSAIOYMBAHHE M apU(DMETHUYECKUE
JCUCTBUS C PAMOHAIBHBIMU YHCIaMU. YucaoBas mpsiMasi, MOLyJIb YUCIA.

Crenenb C HaTypajgbHbIM IIOKa3aTeleM M €€ CBOWMCTBA. 3aluCh 4YHCIA B
JECATUYHOU MMO3ULIMOHHON CUCTEME CUUCIICHUS.

Peliennie TeKCTOBBIX 3a/1au apudmeTndeckum crocobom. Pemenue 3anau u3
peanbHOM MPAKTUKU HA YaCTH, Ha JPOOU, HA TIPOLICHTHI, IPUMEHEHUE OTHOLICHUN U
MPONOPUUIA TPU PEIICHUU 3ajay, pelICHUE 3a/1a4 Ha JBHXKEHUE, padoTy, MOKYIKH,
HaJIOTH.

JennmocTp uenbix yncen. CBOMCTBA JETUMOCTH.

IIpocteie M cocraBHble 4ucia. YerHele u Hedy€THble yucia. [IpusHaku
nenaMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpusHaku penuMocTH CyMMbl U
IIPOU3BEICHUS LIEJIBIX YUCEII IIPU PELICHUH 3a7a4 C IIPAKTUYECKUM COAECPKAHUEM.

HauGonpmnii o01muii enurens 1 HaMMEHbIee 00I1ee KpaTHOE ABYX YHCElL.
B3anmno npocteie uncna. AnroputM EBknnaa.

Jlenenue ¢ octaTkoM. ApudMeTruuecKkue onepanuy HaJl OCTaTKaMHu.

AuredpanvecKkue BbIPaKeHUs

BripaxkeHre ¢ NepeMEHHbBIMH. 3HAUYEHUE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MKy BeTMYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaeCTBEHHbIE MPEOOpPa30BaAHUS ANreOPandeCKUX BhIPAKCHUH.
JloKa3aTenbCTBO TOXKECTB.

OnHounensl. OHOYJIEH CTaHAAPTHOTO BUAA. CTENEHb OJTHOYJICHA.

Muorouniensl. MHoOrowieH craHgapTHoro Buga. CreneHb MHOTOWIEHA.
CrnoxeHue, BbIYMTAHHE, YMHOXKEHHE U JieleHrue MHoroudjeHoB. [IpeoOpasoBanue
L[EJIOT0 BBIPaXEHHs B MHOTOUWICH. KOopHM MHOTOYJIEHA.

@opmyIibl COKPAIEHHOTO YMHOXEHHS: KBAJIpaT CYMMbI U KBaIpAT Pa3HOCTH
JIBYX BBIp@XEHHH, KyO CyMMBI W KyO pa3HOCTH JBYX BBIPRXECHHH, Pa3HOCTh
KBaJpaToOB JIByX BBIPAXECHUM, IPOU3BEICHUE PA3HOCTH U CYMMBI JIBYX BBIPAXKCHUM,
CyMMa M pa3HOCTb KyOOB JBYX BbIpaKCHHIA.

Paznoxxenne MHOTOUYJIEHA HA MHOXKUTENU. BhiHECEHUE 00111€T0 MHOKUTES 32
CKOOKH. MeTo1 rpylIupOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHoi nepemenHoil. Kopenb ypaBHeHus. CBoNCTBa ypaBHEHHI
C OJHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YPaBHEHHUE  Kak
MaTeMaTH4eCKask MOJIENIb PEAIbHON CUTYAIUU.



JluHentHOe ypaBHEHHME C OJHOW MNEPEMEHHOM. UHCIO KOpHEW JIMHEHMHOIO
ypaBHEHUs. PelieHne TEKCTOBBIX 3aJad C I[OMOUIbIO JIMHEMHBIX YPaBHEHUU.
JInHeliHOE ypaBHEHHE, COEPKALIEE 3HAK MOYJISL.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHHOTO ypaBHEHHS C ABYMsI
nepeMeHHbIMU. CHCTEMBbl JIMHEHWHBIX YpPAaBHEHHH C JByMs [EPEMEHHBIMHU.
['paduueckuii MeTOoN pEHICHHS CHUCTEMBbI JIMHEWHBIX YpaBHEHUU C JBYyMS
nepeMeHHbIMU. PelieHne cucTeM JIMHEWHBIX YPaBHEHHH C JABYMs IEPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METOJNOM cioxkeHusa. Cucrema JByX JIMHEMHBIX
YPaBHEHMHU C IBYMS IIEPEMEHHBIMHU KaK MOJEIb PEAIbHOW CUTYALUH.

DOyHKUIUHA

KoopanHara Toukn Ha npsamoil. Yucnosele npoMexyTKU. PaccTosHue Mexny
JBYMS TOUKaMU KOOPJAMHATHOM MPSAMOM.

[IpsimoyroisibHast cucreMa KoopauHaT. AOcuucca M OpAMHATa TOYKH Ha
KOOpAMHATHOM TuiocKoCcTH. [IpuMeps! rpadukos, 3agaHHbX popMynaMu. YteHue
rpaUKOB peallbHbIX 3aBUCUMOCTEIA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH MeXy BeauuuHamu. [loHsTHe (yHKuMH.
OyHKIMS Kak MareMmarhyeckas MojeNb peaidbHoro mpouecca. OO0xacTh
onpezaeneHus u 00aacTh 3HaueHU Qynkuun. CriocoOs! 3ananus Gyukuuu. I'paduk
¢ynkun. [loHATHS MakcuMymMa M MHUHHMYyMa, BO3pacTaHHUs M YOBIBaHUS Ha
IPUMEPAX PEATBHBIX 3aBUCHMOCTEN.

Jlunetinas ¢dyHkiusa, e€ cBoicrBa. ['paduk nuneitHoit dynkiuu. ['padux
¢ynkuuu y = |x|. Kycouno-3aganubie QyHKIMH.

8 KUIACC

Yuciia ¥ BIYMCICHUS

KBanpartubeie kopHu. ApudmMeTrnueckuii KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[lonaTne wuppaunuoHanbHOro uucina. JleMcTBHs € HppalUOHAIBHBIMU YHUCIAMU.
CBolicTBa IEUCTBUI C UPPALMOHAIBHBIMUA YrciamMu. CpaBHEHNE UPPALIMOHAIBHBIX
qucel.

[IpencraBieHnss O pacIIMPEHUAX YUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJbHBIX, LUENbIX, PALlMOHAIBHBIX, IEUCTBUTEIIBHBIX Yncel. CpaBHEHHE YHUCEIL.
Yucnosele IPOMEKYTKHU.

HevictBuss ¢ ocrtatkamu. Octatku creneHen. lIpuMeHeHue OCTaTkoB K
PELICHUIO YPABHEHUH B LIEJIBIX YHCIIAX U TEKCTOBBIX 3a4a4.

Pa3mepbl OOBEKTOB OKPY’KAIOLIETO MHpa, AJIUTEIBHOCTh IHPOIIECCOB B
oKpy»karomeM Mupe. CTaHIapTHBINA BUJT YUCIIA.

AJuire0OpanvecKkue BbIPaKeHUs!

AnreOpaundeckass aApoOb. JlOIyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JPOOHO-
paIMoOHANBHBIX  BhIpaXKeHHUsX. (OCHOBHOE CBOWMCTBO anreOpandeckoil apoOwu.



CrnoxeHue, BbIUMTAHHWE, YMHOXXEHHE U JIeJieHHEe anreOpanyeckux apoOei.
Briienenue menoi yactu anredpandeckon Jpoou.

PanmonanbHbie BBIPAXKEHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
pPalMOHAJIBHBIX BBIPAKECHUM.

JlomycTuMBIE 3HA4Y€HHsI IEPEMEHHBIX B  BBIPAXKECHUAX, COJIEPKALIUX
apudmMeTnyeckue KBaJapaTHble KOpHH. ToOIeCcTBEHHble MpeoOpa3oBaHUs
BBIPAXEHUM, COlepKALUX apU(PMETHUECKHUE KBaIpaTHbIE KOPHHU.

CrerneHb ¢ 1IeJIbIM MOKa3aTesieM U e€ cBoiicTBa. [Ipeobpa3oBaHue BoIpaXeHUid,
COZIEPIKAIINX CTEIICHHU.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHenue. dDopmysa KOpPHEH KBaJApPAaTHOTO ypaBHEHUS.
Konn4decTBO IEHCTBUTENBHBIX KOPHEN KBaJpaTHOTO ypaBHeHus. Teopema Buera.
VYpaBHEHUs, CBOAUMBIE K TUHEWHBIM YPAaBHEHUAM WU K KBaJAPAaTHBIM YPABHEHUSIM.
KBagpatHoe ypaBHeHHE ¢ mapameTrpom. PemnieHume TEKCTOBBIX 3a1ad ¢ ITOMOIIBIO
KBaJIpaTHBIX YPAaBHEHHUM.

JpoOHO-paloHaNbHble  ypaBHEHUs. PemieHue  poOHO-paliMOHaNIbHbBIX
ypaBHeHUH. PelieHre TEKCTOBBIX 3a7ady C MOMOILBIO JIPOOHO-PALMOHAIBHBIX
ypaBHeHUH. ['padmueckas nHTepnpeTanys ypaBHEHHI ¢ JByMsI IEPEMEHHBIMH.

Yucnosslie HepaBeHCTBA. CBOKMCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. CllokeHue
U YMHOXXECHHME YHCIOBBIX HEpaBeHCTB. OLEHWBAHME 3HAYEHUS BBIPAKECHUS.
Jloxa3arenbCcTBO HEPABEHCTB.

[lonATHE O pelmeHMM HEPABEHCTBA C OJHOM NEpEMEHHOW. MHOKECTBO
pelIeHN HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHEerHOE HEPABEHCTBO C OJHOM INEPEMEHHOW U MHOXKECTBA €r0 PEIICHUM.
Pemenne MTMHENHBIX HEPABEHCTB € OAHOU NepeMeHHOM. CHCTEMBI U COBOKYITHOCTH
JIMHEVHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN. PelieHue TEKCTOBBIX 3ajay C
MTOMOIBIO JIMHEMHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

DOyHKUUHA

OO0nacTb onpezeneHuss U MHOXECTBO 3HaueHUH QyHkiuu. CrnocoObl 3a1aHus
¢bynkuuid. ['padux dynkuun. Urenue cBoiicTB pyHkumu no e€ rpadguky. IIpumeps
rpadukoB QpyHKINN, OTpasKaIOIIUX PEAbHBIE MPOIIECCHI.

Jluneitnass ¢Qynkusa. @DYHKIUH, OMNHCHIBAIOIINE TPSIMYI0 U OOpaTHYIO
IPONOPIUOHATIbHBIE 3aBUCUMOCTH, UX TPaPUKH.

Oynkupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| # ux cBoiicrsa.
Kycouno-3aianabie pyHKINH.

9 KUIIACC

Yucaa 1 BLIYMCTIEHUS



Kopens n-i1 crenenu u ero cBoiicta. CTeneHb ¢ pallMOHAIbHBIM [T0Ka3aTelleM
U €€ CBOMCTBA.

AJsire0OpanvecKkue BbIPaKeHUs!

ToxaecTBeHHbIE TPEeOOpa3oBaHUsl BBIPAXKEHUI, COIAEPKAIIUX KOPEHb n-U
creneHu. ToKaecTBEHHbIE IPeOOPa30BaHUsl BbIPAXKEHUH, COAEPKAILUX CTENEHb C
PaLMOHAIIBHBIM ITI0KA3aTEIIEM.

KBanparusiii TpéxwieH. KopHu kBaaparHoro tpéxuneHa. PaznoxxeHue
KBaJpaTHOI'O TPEXWICHA HA JINHEHHbBIE MHOKUTEIIU.

YpaBHeHUs U HEPABEHCTBA

bukBanparHsie ypaBHeHUs. [Ipumepsl TpUMEHEHNUI METOJ0B PABHOCHUIIBHBIX
npeoOpa3oBaHuid, 3aMeHbl MMEPEMEHHOM, TpadUuecKoro MeToJa NpH PpEelICHUU
ypaBHEHUM 3-i U 4-i CTENICHE.

Pemenue 1poOHO-paliMOHAIbHBIX YPaBHEHUN.

Pemenue cucrem ypaBHEHMM ¢ IByMs IIEpEMEHHBIMU. Pemienue npocrenmmx
CHUCTEM HEIIMHEWHBIX YpaBHEHUW C ABYMS MEpEeMEHHbIMU. ['padudeckuili MeTon
peLIEHNs CUCTEMBI HEJTMHENHBIX YPABHEHUM C IBYMsI IepeMEeHHbIMU. CucTeMa ABYX
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH KaK MOJIENIb PEaJIbHOM CUTYaLUH.

YucnoBsle HepaBeHCTBA. PeleHne JMHEMHBIX HEPAaBEHCTB. J[OKa3aTesnbCcTBO
HEPABEHCTB.

KBanpaTrHble HEpaBEeHCTBA € OJHOM NEPEMEHHOM. PemeHue KBaapaTHBIX
HEPaBEHCTB rpa)MYeCcKUM METOJIOM U METOJOM HMHTEpPBaJIOB. MeTo1 MHTEpBAJIOB
IUI pallMOHAJIBHBIX HEpaBeHCTB. IIpocTeliine HepaBeHCTBA ¢ IAPAMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBencTtBo ¢ nByms IepeMEHHBIMU. PemieHue HepaBeHCTBA € JBYMs
nepeMeHHbIMHU. CHCTEMBI HEPaBEHCTB C ABYMsI IepeMeHHbIMU. ['paduueckuii MmeTot
pEeLIEHNs CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DyHKUUHA

@yukiusa.  CpoiictBa  (QyHKUMIA:  HylaM  (QYHKIMH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMHU, MPOMEKYTKH BO3pacTaHUs W yObIBaHMs (yHKIIHUH,
4yETHBIC U HEYETHBIE (DYHKIIMK, HAaUOOJIbIlIee U HAUMEHbIIIee 3HaUYCHUS (PYHKIUH.

KBagpatnunas ¢ynkuuss u e€ cBoictBa. Mcmonb3oBaHWe CBOWCTB
KBaJpaTUuHON (QyHKIMU JJIs pemienus 3aaad. [loctpoenue rpaduka KkBagpaTnaHON
dbynknuu. [lonoxkenue rpaduka KBaapaTUIHOW (YHKIIUA B 3aBUCUMOCTH OT €&
ko3 duuuentos. 'paduku Gyukuuii y =ax2, y = a(x — m)’u y = a(x — m)’ +n.
[TocTpoenue rpaduxoB GyHKIHIA ¢ TOMOIIBIO MTPeoOpa3oBaHUM.

Hpo6Ho-nuneinas Gyukuus. MccnenoBanue GyHKIMMA.

@yHKIUA y = X" C HATYpaJIbHBIM [TOKa3aTelIeM 71 U €€ rpaduk.

YuciioBbIe MOCIEI0BATEILHOCTH U IIPOIPecCUm



[Tonsitue wuwcnoBodt mocnenoBaTenbHOCTU. KoHeuHble W OECKOHEUHBIE
NOCJIeN0BaTeNbHOCTH.  OrpaHuyeHHas  MOCJIEIOBATEIBHOCTb.  MOHOTOHHO
Bo3pacraromias  (yObIBaromiasi)  moclienoBarenbHOCTh.  CrnocoObl  3ajaHus
MIOCTICIOBATEIbHOCTH: OMUCATENbHBIM, TaOIUYHBIN, ¢ MOMOIIBIO (HOPMYIBI 7-TO
YJIEHA, PEKYPPEHTHBIN.

Apudmernueckass ©u reomeTpuueckas mnporpeccun. CBOWCTBa UJIEHOB
apuMETHUYECKO UM TEeOMETpUUeCcKorl mporpeccuif. @DopMmyiibl 7-ro  4jcHa
apu@MeTH4YeCKO U reoMeTpuyeckor mnporpeccuid. @opMysbl CyMMbl MEPBBIX 7
YJIEHOB apU(PMETUYECKON M T€OMETPUUYECKON Mporpeccuil. 3aiadyu Ha MPOLEHTHI,
OaHKOBCKHE BKJIAJIbl, KPEJAUTHI.

[IpencraBiieHHe O CXOAMMOCTH IOCIEAOBATEIbHOCTH, O CYMMHPOBAaHHU
O0ecKkOHEYHO yObIBaIOIIEl FreOMETPUYECKON TPOrPECCHH.

Meron mateMatuyeckont nHaykuuu. [Ipocrenume npumepsl.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[TPOT'PAMMBI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBILIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE Pe3yJbTATBI OCBOCHUS IPOTPaMMbl IO MAaTeMaTHUKE
XapaKkTEepU3yrTCs B 4ACTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

IIPOSIBJICHMEM HHTEpPECca K MPOLUIOMY M  HACTOSALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM  OTHOUIEHWEM K  JOCTMIKEHHSIM  POCCHMCKHX
MAaT€MaTHKOB U POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHHUH B IPYrUX HayKax U MPUKIAAHBIX chepax;

2) rpaskIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peai3aliu ero
npaB, MPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakJaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX IACHUIO 3TUUECKUX TPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKHUM IPUMEHEHHEM JOCTHMKEHHM HAyKH, OCO3HAaHUEM BaXXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLMUIIOB B IESITENBHOCTH YUYEHOTO;

3) TPyA0BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PCIICHUM NPAKTHYECKUX 3a1a4
MaTeMaTU4YEeCKOW HaIpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
0o0pa3oBaHMs HAa MPOTSHKEHUM BCEH >KM3HU IS YCHENIHOW MpoQecCHOHAIbHOU
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPHH 00pa30BaHMUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, pPACCYX IACHUH, YMEHHIO BUJIETh
MaTeMaTU4ECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTE HAYYHOTO MO3HAHMS:

OpHEHTaUuel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAayYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOAbI U
oOuiecTBa, MOHMMAaHHEM MAaTEMaTUYECKOM HAayKHM KakK c@epbl 4YelI0BEYECKON
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH IS Pa3sBUTHUS LIMBWIM3ALINM,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHKH U MAaTeMaTUYECKOW KyJIbTYypOW KaK CpPEACTBOM
ITO3HAHUS MHPA, OBJAJEHUEM HABBIKAMH HCCIEA0BATENBCKON IEATEIBHOCTH;

6) ¢usnmyeckoro BocnuTaHus, GOpMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJy4Yms:



TFOTOBHOCTBIO IPUMEHATH MaTEMaTUYECKUE 3HAHHUS B HUHTEPECAX CBOETO
3I0pOBbs,  BEIEHUS  370pOBOro  oOpa3a  KU3HU  (310pOBOE  IUTAaHHUE,
cOQJIaHCUPOBAHHBIN pEXUM 3aHATHUH M OTAbIXa, peryjsipHas (Qusnveckas
aKTUBHOCTH ), CHOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, MPU3HAHUEM CBOETO MpaBa
Ha OMHMOKY U TaKOTO e MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

OpHUEHTAalle Ha IPUMEHEHNE MaTeMaTHYECKUX 3HAaHUH JUUIs pelIeHUs 3a/1a4 B
00J1aCTH COXPaHHOCTU OKPY>KaloIlEel Cpejibl, INIAHUPOBAHUS TIOCTYIIKOB U OLICHKU
UX BO3MOXHBIX IMOCJIEICTBHUI ISl OKPYXKAIOIIEH Cpefbl, 0CO3HaHUEM IJI00aJTbHOTO
XapakTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

8) amanTanuM K U3MEHAIOIINMCH YCJIOBHAM COLHMATIBHON M NMPUPOAHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO J€ATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUThCA y OPYIHX JIOJeH, MpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 ONbITA IPYTUX;

HEO0OXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYJIUMPOBATh UJIEH,
NOHSATHS, TUIOTE3bl 00 00BEKTaX W SBJIEHUSAX, B TOM UYHUCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIMTHI COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH, IJIAHUPOBAThH
CBOC Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyalUIO, BOCIHPUHHMMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATH
OpPUHUMAaeMble pPEIIECHUS U JACUCTBUA, (POPMYIUPOBATH M OICHUBATH PUCKH U
HOCEeACTBUSL, (HOPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIbTATDBI

B pesynbTare ocBoeHHS MpOrpaMMbl IO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOyyaroierocst 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTePU3YIOIIHECs OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATENLHBIMU  JIEHCTBUSIMH,  YHUBEPCAIbHBIMA  KOMMYHHKATHBHBIMU
JICHUCTBUSIMHU U YHUBEPCATBHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHBIE YHHBEPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jilornueckue aeiicTBUA:

BBISIBJISITH U XapPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXIy MOHATUSAMH, (POopMyTUpOBaAThH
OTIpe/IeTICHNS TIOHATHI, YCTAHABIMBAThH CYIIECTBCHHBIN MPU3HAK KIACCU(DUKAIUH,
OCHOBAHUSI JIJIs1 000OIICHHS M CPAaBHECHHS, KpUTESPUHU ITPOBOJUMOTO aHAJIN3a;



BOCIIpUHUMATh,  (OopMyIupoBaTb U  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, AMHUYHbIE, YACTHBIE U OOIIH1E, YCIOBHbIE;

BBISIBJISITH MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKIACHUSAX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUU;

pa3buparh J0Ka3aTeNbCTBA MATEeMATHUYECKUX YTBEPXKICHHUH (NpsIMBbIE B OT
IPOTUBHOTO), TMPOBOJUTH CAaMOCTOSATEIBHO JIOKA3aTEIbCTBA MaTEMaTHUYECKHX
(dakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHSATh METOJ MaTeMaTUYeCKOW MHIYKIHMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyKJieHus;

BbIOMpATh Ccrnocod pemeHuss y4eOHOW 3ajaud (CpaBHUBATh HECKOJBKO
BapHAHTOB PEUICHMs], BHIOMpATh HanboJee MOAXOASIINN C yIETOM CaMOCTOSATEIBHO
BBIJICICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbLCKHe 1eHCTBUSA:

UCTIONb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHMUSA,
dopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpolieMmy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE W JaHHOE, (OpMHpOBATH TUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH [0 CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHY HKCIIEPUMEHT,
WCCIIEJIOBAHUE TIO0 YCTAaHOBIIEHHIO OCOOCHHOCTEH MaTeMaTHUYecKOro OOBEeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXKIY COOOM;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI O pe3yjbTaTam
IPOBENEHHOTO  HAONIOJCHMS,  HWCCIEAOBAHMS, OKCIEPUMEHTa,  OLICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 000OIIIECHHUI;

POrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMPOLlecca, a TaKXKe BBIIBUTATH
IPEINOIOKEHHUS O €0 PAa3BUTUU B HOBBIX YCIOBUSX.

Pabora c ungopmanmeii:

BBISIBJISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTH MHGOpPMALMH, JaHHBIX,
HEOOXOUMBIX JIJISl peUICHHs 3a/1a4H;

BbIOMpaTh, aHANM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
uHGOPMAITUIO PA3ITMYHBIX BUIAOB B (JOPM IIPEICTABIICHNUS,

BbIOWpaTh (opmy mpencrtaBieHuss UWHGOpPMAIMM W WILTIOCTPUPOBATH
peniaemMbie 3a/1a4u CXeMaMu, IuarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIMSIMU;

OIICHMBATh HAAEKHOCTh MH(YOPMAIMH 1O KPUTEPHUSAM, MPEUIOKCHHBIM HWIIN
c(hOpMyIIMPOBAHHBIM CAMOCTOATEIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC YYeOHbIe 1eliCTBUS



BOCIPUHUMATh U (HOPMYIHPOBATH CY>KICHHSI B COOTBETCTBUU C YCIOBUSMU U
LeJIIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, JaBaThb IMOSCHEHUS IO XOJy peUIeHus 3aJayu,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3YIIbTAT;

B X0/€ 0OCYXXJIeHUS 337aBaTh BOIPOCHI MO CYIIECTBY 0OCYXKIaeMOMl TEMBI,
npobyieMbl, peuiaeMol 3aJayd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pEILIEHUs, COIMOCTABIIATh CBOM CYXKJIEHHUS C CYXACHUSMU APYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh pa3jiM4Me W CXOJCTBO MO3ULUNA, B KOPPEKTHOW (opme
(dbopMyIUpOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,

IIPEACTABIIATh PE3YyJIbTAThl PEIICHUS 3a/1a4y, SKCIIEPUMEHTa, UCCIIEN0BaHus,
IIPOEKTa, CaMOCTOSTENbHO BbIOMpPATh (opmar BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH;

NOHUMAaTh U HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW M WHAMBUAYaJIbHOU
pa®oThl TpU peHIeHHH Y4YeOHBIX MaTEeMaTHUYeCKUX 3a/]ad, MPUHUMATh IIeNb
COBMECTHOHN JESATEeNIbHOCTH, IUIAHUPOBAaTh OPraHU3alldi0 COBMECTHOH paloThl,
pacnpenenartb BUAbl paboT, AOroBapUBaThCs, 0OCYXkJaTh IPOLECC U pe3yibTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboTsl (00CYyXIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIE); BHIIIOJIHATH CBOIO YaCTh Pa00OTHI M KOOPJUHUPOBATH
CBOM JICHCTBHSI C IPYTHMMH WICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO PE3yJbTaTa U
Ka4yeCTBO CBOEIO BKJaJla B OOIIMNA pe3ynbTar 10 KpUTEpUsIM, cHOpMyIMpOBaHHBIM
Y4YaCTHUKaMHU B3aUMOJICUCTBHUS.

PeryisiTuBHbBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBJISITh MPOOJIEMBI ISl PEIICHUS] B JKM3HEHHBIX M y4E€OHBIX CHUTyalUsX,
OPUEHTHUPOBATHCS B PA3IMYHBIX MMOAX0AX IPUHATHUS pelieHUi (MHIUBUIYaIbHOE,
TPYIIOBOE);

CaMOCTOSATENIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEeHIeHus 3ajaud (UJu €ro
4acTh), BBIOMpaTh CHOCOO peleHus ¢ YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATh BapHaHTHI
penieHuit ¢ yaéTomM HOBOM MHGOPMAIIHIH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BIAJIETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Ipollecca U pe3yJibTara
pelIeHrsl MaTeMaTUYEeCKOM 3a]1auk, CAMOMOTHUBALIUU U PEPIIEKCUU;

IPENBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELUIECHUU 3a/1ayH,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;



OLICHMBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH IOCTABJICHHOW LEIU U
YCIIOBUSIM, OOBSACHATh PUYMUHBI JOCTUKEHHS WIM HEJOCTHIKEHUS 1IN, HAaXOAUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAJKAaTh 3MOLMU NPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB M (PaKTOB,
JaBaTh SMOILMOHAJIBHYIO OLEHKY PEIICHUS 3a/1a4u.

HNPEJAMETHBIE PE3YJIBTATBI

K konity o0yuenus B 7 kiacce o0yqaromunics TOMYyUUT CIEAYIOIINE TPEeIMETHBIC
pE3yNbTATHI:

Yuciia ¥ BIYHCICHUSA

PannoHnanbHele yncna.

[TepexoauTs OT oaHON (HOPMBI 3aMMCH YUCEN K Apyroi (mpeoOpa3oBbIBaTh
JECSITUYHYIO TPOOh B OOBIKHOBEHHY0, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B O€CKOHECUHYIO JCCATUYHYIO IPOOH).

Mcronp30BaTh MOHATHS MHOXKECTBA HAaTYPaIbHBIX YHCEI, MHOYKECTBA LENBIX
4lCeJI, MHOJKECTBA PALMOHAJIBHBIX YHUCEN IIPU pEUICHUH 3a4ad, MPOBEICHUU
paccy>KJIeHu U J0Ka3aTeIbCTB.

[ToHumaTh U OOBACHATH CMBICH MO3UIIMOHHOMN 3aIMCH HATYPAJIBHOIO YUCIA.

CpaBHUBATh U yIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.

BbinonHATe, coderas yCTHbIE M IUCbMEHHbIE NPUEMBI, apUPMETHUECKUE
JNENCTBUA C PALlMOHAJIBHBIMU YHMCIAMHU, UCIOJIb30BaTh CBOMCTBA YMCEN U MpPaBUIIA
JNENCTBUM, TPUEMBI PALTMOHAIBHBIX BBIYMCICHUAMN.

BBINONHATE 1EUCTBUS CO CTENEHSAMU C HATYPAJIbHBIMU [TOKA3aTEISAMH.

HaxoauTe 3Ha4Y€HHsI YMCIOBBIX BBIPAXKEHHUI, COAEPXKAIIMX PALMOHAJIBHBIE
yyciaa W CTENEHU C HaTypalbHbIM I10Ka3aTejeM, IPUMEHATh pa3HOOOpa3HbIE
CHOCOOBI ¥ MPUEMBI BBIYMCIIEHUS, COCTABIISATh U OLIEHUBATh YMCIOBBIE BBIPAXKEHUS
IIPU PEIICHUH MPAaKTUYECKUX 3a/1a4 U 33/1a4 U3 APYTUX YIeOHBIX MPEIMETOB.

OKpyTrasTh YKciia ¢ 33JaHHON TOYHOCTBIO, a TAKXKE 110 CMBICITY PAKTUYECKOM
CUTYyalluM, BBIIOJIHATH IPUKUIKY M OLEHKY pe3yJibTaTa BBIUYMCICHUMN, OLEHKY
3HAYEHUN YMCIIOBBIX BBIPAXKEHUI, B TOM YUCJIE MPU PEIICHUU MPAKTUYECKUX 3aa4.

PemaTte TekCTOBBIE 3alayu apu(PMETHUYECKUM CHOCOOOM, HCIOJIb30BaTh
TaOJIMLBI, CXEMBbl, YEpPTEXKH, APYrHE CpEACTBA IMPEACTABICHHS JaHHBIX MpU
pEeLIeHUH 3a7a4.

Pemate IpakTHKO-OPHMEHTUPOBAHHBIE 3aJa4yM, CBS3AHHBIC C OTHOILIECHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, WHTEPHPETUPOBATH
pe3ynbTaThl pelIeHUs 3a7a4 ¢ YYETOM OTrpaHUYEHMi, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaEeMbIX OOBEKTOB.

J1emuMocCTb.



Jloka3pIBaTh U MPUMEHATH MPHU PEIICHUH 3314 MPU3HAKYU JCIIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku JeIMMOCTH CYMMbI U IPOU3BEACHUS LEIIbIX YUCET.

PacknaapiBaTh Ha MHOXKUTEIIM HATypabHbIE YKCIIA.

CBOOOMHO omepupoBaTh TOHATHAMHU: YETHOE YHCIO, HEYETHOE YHCIIO,
B3aMMHO MIPOCTHIEC YUCIIA.

HaxoauTh HamOOIbIINKA OOIIMK JEIUTEIh M HaMMEHbIee 00Imee KpaTHOe
YKCeJl M UCIIOJIb30BaTh UX MPH PEIICHUH 3a/1a4, NPUMEHITh airoput™ EBkina.

OnepupoBaTh TOHSATHEM OCTaTKa [0 MOJYJI0, TPUMEHSTh CBOMCTBa
CpPaBHEHMH IO MOIYJIIO.

AaredpanvecKkue BbhIPaKeHUsI

BripakeHus ¢ nepeMeHHbIMHU.

Hcnonb3oBaTh aliredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, TPUMEHSTH €&
B [IPOIECCE OCBOCHUS YUeOHOI0 MaTepuaia.

Haxonuth 3HaueHus OyKBEHHBIX BBIPDAXKEHUWA NPU 3aJaHHBIX 3HAUYCHUSX
MIEPEMEHHBIX.

Hcnonb3oBaTh  MOHATHE  TOXKJECTBA,  BBIMOJHATH  TOXKIECTBEHHBIC
npeoOpa3oBaHUsl BRIPAKEHUH, T0Ka3bIBATh TOXK/IECTBA.

MHOTrO4JIEHBL.

BrimonasaTE peoOpa3zoBaHus 1EI0T0 BRIPAKEHUS B MHOTOWICH MTPUBEICHUEM
MOIO0HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BoinonusaTe neictBus (CI0KeHHE, BBIYMUTAHUE, YMHOKEHHUE) C OJJHOUJICHAMU
U C MHOTOWJICHAMHU, MPUMEHSATH (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaApaT U
KyO0 CyMMBI, KBaJpaT U KyO pa3sHOCTH, Pa3HOCTh KBaJIpPaTOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ /IS YIIPOILEHUS BHIYUCICHHM.

OcCy1IecTBIATh Pa3lIoKEHUE MHOTOWICHOB HAa MHOXHUTEIM C MOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXUTEINSI, TPYNIUPOBKHU CIaraeMblX, IPUMEHSs
(bopMyIIbl COKPAIIEHHOTO YMHOXKEHHUS.

[IpuMensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUSI PAa3IMUHbIX 3a7a4
U3 MaTEMaTHUKHU, CMEKHBIX IIPEJAMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb3oBaTh CBOWMCTBA CTEMEHEH C HATYpajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NMPHUMEHSs NpaBUia
nepexo/ia OT UCXOAHOTO YPaBHEHUS K paBHOCUIIbHOMY emy. [IpoBepaTs, sABiIsieTCS
JIM YUCTI0O KOPHEM YpaBHEHUSI.

[logObupate npuMepsbl Tap YKUCEN, SBISIIOUIUXCA PEIICHUEM JIUHEHHOIO
YpaBHEHHUS C ABYMSI IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHON TUIOCKOCTHU TpaUK JIMHEHHOTO YPaBHEHUS C IBYMS
NePEeMEHHBIMH, MOIB3YSCh TPaPUKOM, MPUBOIUTH IPUMEPDI PEIICHUS YPaBHEHUS.



Pewmate cuctemsl IByX JUHEHHBIX YPAaBHEHUN C ABYMs IIEPEMEHHBIMH, B TOM
qucie rpapuuecKy.

CocTaBisTh M peuaTh JWHEWHOE YypaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO YCIOBUIO 33141, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4M MOJyYEHHBIN pe3yJIbTar.

DOyHKUIUHA

Koopaunats! u rpaduku.

N306pakaTh Ha KOOPAUHATHOW MPSAMOM TOYKH, COOTBETCTBYIOLIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIb, 3AIMCHIBATH YHCIOBBIE IPOMEKYTKH Ha
areOpanyecKkoM s3bIKE.

OTmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAMHATaM.

O yHKIUY.

Crpoutb rpaduku TUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TOMOMIIBIO (PYHKIHMA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOHUMOCTD,
IIPOU3BOJUTENBHOCTb, BpEMs, 00bEM pabOTHI.

HaxoauTe 3HaueHre QpyHKIMM 10 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduuecknii cmoco® MpeACTaBICHUS U aHATU3a MH(YOPMAIIHH,
U3BJIEKAaTh U MHTEPIPETUPOBATH HH(POPMALIHIO U3 TPAPUKOB PEAbHBIX MPOIIECCOB
Y 3aBUCHMOCTEN.

Hcnonp3oBaTh cBOMCTBA (YHKUMH s aHaiau3a TIpaUKOB peaslbHbIX
3aBUCUMOCTEH (HYyIH (QYHKIMH, [POMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEXYTKH BO3pacTaHusi U yObIBaHHs (HYHKIMHU, HAauOOJbIIee M HAaUMEHbILIEEe
3Ha4YCHUs PYHKIUN).

Hcnonp3oBaTh rpaduku AJis UCCIEI0BAHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pELIEHNN 3a7a4 U3 JPYrUX yu4eOHBIX IPEAMETOB U pealbHOM )KU3HHU.

K koH1y o0yuenus B 8 kiacce o0y4aromuicss HOJYyUUT CIEAYIOIINE TPEeIMETHBIE
pe3yJIbTaTHI:

Yuciia 1 BBIYUCTICHUSA

HppanmonanbHbIE YnCIa.

[IoHnMare W UCIONB30BATh NPEACTABICHUS O PACIIMPEHUH YHCIOBBIX
MHOYECTB.

CB00O/IHO OTEpUPOBATH MOHATUSIMU: KBaIPATHBIN KOPEHb, apu(hMETUUECKUI
KBaJPATHBI KOPEHB, UPPALMOHAIBHOE YHCIIO, HAXOAUTh, OLICHUBATH KBAJIPATHbBIC
KOPHH, UCITIOJIb3YsI IPHU HEOOXOJUMOCTH KAJIbKYJIATOP, BBIIOJIHATH IPE0Opa30BaHuUs
BBIPAKECHUH, COAEPKAILINUX KBAJAPATHBIE KOPHU, UCITOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp30BaTh HavalbHbIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX
YyUCeN JUIsl CPABHEHMS], OKPYTJICHUS W BbIYUCIECHUMN, N300paXkaTh ACHCTBUTEIbHbBIC
Yyycila TOYKaMU Ha KOOPAMHATHOM IIPSMOM.



Hcnonp30BaTh 3anmucu OOJIBIIUX W MAJIbIX YHCEN C IOMOIIBIO JECATHYHBIX
npobeit u crenenerd yucia 10, 3anuchiBaTh M OKPYIJISTH YHCIOBBIE 3HAYEHUSA
pEeaNbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1eTuMOCTb.

CB0060HO OTIEpHPOBATH MOHITHEM OCTATKA IO MO0, IPUMEHSTH CBOMCTBA
CPaBHEHUM IO MOJYJIIO, HAXOAUTh OCTaTKH CYMMBI U ITPOU3BEIACHUS 10 JAHHOMY
MOAYJIIO.

AJsire0panvecKkue BbIPaKeHUs!

JpoOHO-paimoHaIbHbIE BEIPAXKEHUSI.

Haxoauth pomycTuMble 3HA4YEHHUsS] MEPEMEHHBIX B JIPOOHO-paLMOHAJIBHBIX
BBIPAKEHUSX.

[TpuMeHsITh OCHOBHOE CBOMCTBO PaIlMOHAIILHOMN APOOH.

BoinonHaTh npuBeAeHUE anredpandyeckux Apodei Kk oblieMy 3HaMeHaTeNto,
CIIO’KEHHE, YMHOXKEHHE, JAeJIeHUE anreOpandeckux ApoOei.

BoInonHATE TOXAECTBEHHbIE TPE00pa30BaHusl palliOHAIbHBIX BBIPAKECHUH.

[TpumensTh npeodpa3oBaHMs BEIPAKEHUM JIs1 pEUICHUST PA3IUYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Crenenu.

[IpumMeHATP TMOHSATHE CTENEHH C LEJIbIM [O0Ka3aTelIeM, BBIIOIHITh
npeoOpa3oBaHus BEIPAXKEHHM, CONEPIKALIUX CTEIEHH C LEIbIM ITOKa3aTEeJIEM.

HppanmoHanbHbIE BEIPAXKECHUS.

HaxoauTe n1omycTuMble 3Ha4Y€HUs IEPEMEHHBIX B BBIPAXKEHUSX, COJEPKAILINUX
apupMEeTHYECKUE KBaJAPATHBIE KOPHH.

BoinonHaTe npeoOpa3oBaHUS HMPPAIMOHANBHBIX BBIPAKEHUH, HCIIOJIb3YS
CBOMCTBA KOPHEM.

YpaBHeHUs U HEPABEHCTBA

PemaTh KBasipaTHbIE ypaBHEHUS.

Pewate ApoOHO-panmoHaIbHbIE YPaBHEHMUS.

Pemwate snMHEHHBIE ypaBHEHUS C NapaMeTpaMH, HECIO0XXHBIE CHCTEMBI
JIMHEWHBIX YPAaBHEHUM C MapaMeTPAMMU.

IIpoBoauTh MCCIIENOBAaHNS YPAaBHEHUNW U CUCTEM YPAaBHEHMH, B TOM YUCIIE C
IpUMEHEHHEM rpauuecKux mpecTaBiIeHni (YCTaHABINBATh, UMEET JI ypaBHEHUE
WIM CUCTEMA YPaBHEHUM PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT crmoBecHOW (GOPMYIUPOBKU 3a1adu K e€ anreOpandeckoi
MOJENN C TIOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBbI YpPaBHEHUU,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pE3ybTaT.

[TpumMeHATh CBOICTBA YMCIOBBIX HEPABEHCTB VISl CPABHEHHUSI, OLICHKH, pelIaTh
JUHEWHBIC HEPABEHCTBA C OJTHOM IIEPEMEHHON 1 MX CUCTEMBI, JaBaTh rpa)MuIeCcKyIo
WJUTFOCTPALI0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.



DOyHKUIUHA

[Tonnmate U MCHONB30BaTh (PYHKLIMOHAJIBHBIE MOHATUS U SI3bIK (TEPMUHBL,
CUMBOJIMUECKUE O0O03HAYECHUsI), ONPENEATh 3HAYeHUE (PYHKIMU IO 3HAUYCHUIO
apryMeHTa, OIpeAeATh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

CtpouTts rpaduku GyHKIUHN , OMUCHIBATH CBOMCTBA YUCIOBOM (pyHKIINU TTO €&

rpaduky.

K konity o0yuenus B 9 kiacce o0yqaromunics TOMYyUUT CIEAYIOIINE TPEeIMETHBIC
pEe3yJIbTaTHhI:

Yucaa 1 BBIYMCICHUSA

CBOOOHO ONEpUPOBATH MOHATUSMU: KOPEHb #-U CTENEHHU, CTENEHb C
palMOHAJIBHBIM II0KA3aTENIEM, HAXOAUTb KOPEHb #H-U CTENEHH, CTENEHb C
palMOHAJIBHBIM [10KA3aTEJIEM, MCHOJb3ysd MPHU HEOOXOJUMOCTH KaJIbKYJSATOD,
IIPUMEHATH CBOMCTBA KOPHS 71-U CTENIEHHU, CTEIIEHU C PAllMOHAJIBHBIM [10KA3aTeJIEM.

Hcnonp30BaTh MOHATHE MHOXECTBA ACHCTBUTENIBHBIX YWCEN MPU PELICHUU
3a/1a4, MPOBEJCHNH PACCYKIAECHUN U I0KA3aTEIIbCTB.

CpaBHMBaTb M  YNOPSAJOYMBATH JEUCTBUTEIBHBIE YHUCIA, OKPYIJIATH
JICUCTBUTENIBHBIC YKCIIA, BBINOJHATh NIPUKUAKY PE3YJIbTaTa BBIYMCICHUM, OLECHKY
YHCIIOBBIX BBIPAXKEHUU.

AsreOpandecKkue BbIPAKEHUS

CB00OIHO ONEepUpPOBaTh MOHATUEM KBaJAPATHOTO TPEXWICHA, HAXOIUTh KOPHU
KBaJpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBaJIpaTHBIA TPEXWIEH HA JIMHEMHBIC MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

Pewrats nuHeNHbIE U KBaApaTHbIE yPABHEHHUS, yPABHEHHU S, CBOJIAILIAECS K HUM,
JIpOOHO-pallMOHAIbHBIE YPABHEHUS.

Pemars HECHOKHBIE KBaIpaTHBIE YPABHEHNUS C IAPAMETPOM.

PemaTe nuHENHBIE HEPABEHCTBA, KBAJpPATHBIE HEPABEHCTBA, MCIIOJIb30BATh
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB Ha YHCIOBOM MPSIMOM,
3aMCHIBATh PEUIEHUE C IOMOIIBI0 CUMBOJIOB.

Pemate cuctembl OBYX JIMHEWHBIX YPAaBHEHUN C JBYMS IEPEMECHHBIMU U
CUCTEMBI [IBYX YPAaBHEHHUMN, B KOTOPHIX OJTHO YPABHEHUE HE SIBISACTCS JIMHEHHBIM.

PemaTpe HeCOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C TAPAMETPOM.

[TpuMeHsATh METO/Ibl PABHOCHIIBHBIX MPEe0Opa3oBaHuii, 3aMEHbI IEPEMEHHOM,
rpauueckoro MeTo/ia Npyu pelIeHuU ypaBHEHUM 3-i U 4-ii cTeneHen.

Pemare  cHcTeMBl  JMHEHWHBIX  HEPABEHCTB, CUCTEMBl  HEPABEHCTB,
BKJIOYAIOLIME KBAJpaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMbI
HEPABEHCTB Ha YMCJIOBOM NPSMOMH, 3alMChIBATh PELIEHUE C TOMOIIBIO CHMBOJIOB.

Pemlatb ypaBHEHHs, HEPABEHCTBA W HX CHCTEMBI, B TOM YHCIE C
OTPaHUYCHMSMU, HAIIPUMED, B LIEJIBIX YHCIIAX.



[IpoBoauTh HCCIIENOBAaHNS YPAaBHEHUW M CHUCTEM YPAaBHEHHH, B TOM YUCIIE C
npuUMeHEHUEM rpaduyecKux MpeAcTaBieHui (ycTaHaBIUuBaTh, UMEET JIM ypaBHEHHUE
WIM CUCTEMA YPaBHEHUM PEIICHHUs], €CITU UMEET, TO CKOJIBKO, U MPOYEe).

Pemarp TekcTOBBIE 3amayM  anreOpanvdeckKuM CHOCOOOM €  MOMOIIBIO
COCTABJICHMS YPABHEHU, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHUS, HEPABEHCTBA W WX CUCTEMBI I COCTAaBJICHUS
MaTEMaTUYECKOM MOJENU peallbHOM CHUTyallud WM [pUKIAAHOW 3a/1ayu,
UHTEPHPETUPOBATH MOJYUYEHHBIE PE3YJIbTATHI B 3aJAHHOM KOHTEKCTE.

YucioBbie MOCAEAOBATEIBLHOCTH U IPOrPecCHu

CBOOOMHO oOmepupoBaTh TOHATHIMHU: 3aBUCUMOCTb, (yHKIMSA, rpaduk
byHKUMH, TpsMas MOPONOPLHUOHATIBHOCTb, JIMHEWHAss GyHKUUsS, oOparHas
POINOPIMOHATILHOCTb, MMapadoia, Tunepooia, KyCOUHO-3alaHHas PyHKITHS.

HccnenoBars PpyHKIMIO 110 €€ rpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIUIA:
00J1aCTh ONpEeNEeNeHUsl, MHOXXECTBO 3HAYEHUH, HYJIW (DYHKIUHU, TPOMEKYTKU
3HAKOIMOCTOSIHCTBA, MPOMEXYTKM BO3pacTaHUsl U yObIBaHHWs, UETHOCTb W
HEYETHOCTD, HAMOOJIbIIIEE M HAMMEHBIIIEe 3HAYEHUS, ACUMITOTHI.

PacriozHaBaTh KBaJpaTUUHYy10 (QYHKIMIO 110 (HopMyJie, TPUBOAUTH NPUMEPHI
KBaJIpaTUYHBIX QYHKINI U3 peanbHON )XU3HH, (PU3UKH, TEOMETPHUH.

Omnpenenars nojokeHue rpapuka KBaapaTuayHOU (YHKIIUU B 3aBUCUMOCTH OT
e€ Kod(PUIUECHTOB.

Crpoutrb rpaduk  KBagpaTU4yHONM  (YHKIMH, ONKHCHIBATH  CBOWCTBA
KBaIpaTUYHON QPyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHON (PYHKIMU I pELICHUS 3aa4.

Ha npumepe kBaapatnyHoil QyHKIMU cTpouTh rpaduk QyHkiuu y =af(kx +
b) + ¢ c momorpio npeodpazoBanmii rpaduka GyHkuun y=f(x).

WnnrocTpupoBaTh ¢ MOMOIIbIO Tpaduka peaabHyr0 3aBUCUMOCTb UJIH MPOIIECC
[0 UX XapaKTePUCTUKAM.

Apudmernyeckass U reoMeTpPHUYECKasA IPOrPecCuu

CB0OOIHO ONEPUPOBATDH MOHATUSAMU: MTOCIEA0BATEIBHOCTD, apupMeTHUIECKas
U T€OMETpHUYECKasi IPOrPECCHH.

3amaBaTh MOCJIENOBATEIBHOCTH PAa3HBIMU CIOCOOAMHU: OMHUCATENIbHbIM,
TaOJIMYHBIM, C TIOMOIIBI0 (POPMYIIBI #-TO WIECHA, PEKYPPEHTHBIM.

BoImonHATe  BBIYMCICHUS C HUCHOJIB30BaHWEM (opMyn n-ro  4jieHa
apuPMETUIECKON 1 T€OMETPUUECKON MTPOTPECCHIT, CYMMBI TIEPBBIX /1 YJICHOB.

N300pakath wiI€HBI IMOCJIEIOBATEIBHOCTH TOYKAMU Ha KOOPJMUHATHON
IJIOCKOCTH.

Pewate 3amaun, CBSI3aHHBIE C YMCIOBBIMHU I1OCJIEA0BATEIBHOCTIMU, B TOM
YHUCJIE 3a/1a4¥ U3 PEAIbHOM JKU3HU (C MCIIOIB30BAHUEM KaIbKYJSATOPA, IIU(POBBIX
TEXHOJIOTHH).



Pacrio3naBath ¥ NPUBOAUTH TNPUMEPHI KOHEYHBIX W OECKOHEYHBIX
MOCJIEIOBATEIbHOCTEH,  OTPAHMYEHHBIX  IOCJIEIOBATEIBLHOCTEH, MOHOTOHHO
BO3pacTaroux (YObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.

HMeTh nipeACTaBICHUE O CXOAUMOCTH TOCIIEOBATEIPHOCTH, YMETh HAXOUTh
CyMMy OE€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOMN MPOTPECCHUH.

[TpumeHsTH METOI MaTEMAaTUYECKOW MHYKIIMU TIPU PEIICHUU 3a/1a4.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

10

11

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMmMbl

UNCJIA 1 BBIUMCJIEHUA.
PannonanbsHblie uynciia (MOBTOPEHUE)

AJI'EBPAMYECKHE BBIPAXKEHM .
BeipakeHus ¢ nepeMeHHbIMU

YPABHEHUA U CUCTEMbI
YPABHEHUI. JIuneiinbie ypaBHEHHS

OYHKINU. KoopanHaTel u
rpaduku. yHKIHH
OYHKUUNUN. JIuneitHas GhyHKIH

UMCJIA U BBIYUCIIEHUA. Crenens ¢
HaTypaJIbHBIM IIOKa3aTelIeM

AJITEBPANYECKUE BBIPAKEHUW .
MHoro4ieHbl

AJITEBPAMYECKUE BBIPAXKEHN L.
DopMyJIbl COKPAILIEHHOTO YMHOKEHUS

UNCJIA U BBIYNCIIEHUA. [lenumocTts

YPABHEHU 1 CUCTEMBI
VPABHEHUM. CrcTeMbl TMHEHHBIX
ypaBHEHUH

[ToBTOpenue, o600mEeH e,
cUcTeMaTu3alus 3HaHU!

KoanuyecTBO 4acoB

Bcero

14

15

20

20

25

18

10

18

12

KonTpoJbHbIe
padoThl

IIpakTHyeckne
padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl



OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170



8 KIIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
NPorpamMmslI

AJITEBPAMYECKUE BBIPAXKEHU L.
JIpoOHO-palinoHabHBIE BRIPAKEHUS

AJITEBPANYECKUE BBIPAXKEHI L.
Crenenu

UNCJIA U BBIUNCJIEHUS. KBaapatHbrit
KOpEHb

®YHKIIU

YPABHEHUMA N HEPABEHCTBA.
KBanpaTtubie ypaBHeHUS

YPABHEHUMA U HEPABEHCTBA.
Hepasencrtpa

YPABHEHIA U HEPABEHCTBA.
JIpoOHO-palmoHaNbHbIE YPaBHEHHS

UNCJIA U BBIYUCIIEHUA. [lenumocTb

[ToBTOpenue, 06061IEeHNE,
CHCTeMaTHU3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOIPAMME

KoauuecTBO 4acoB

Bcero

19

17

22

20

22

22

23

18

170

KonTpoJbHble
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uu¢posBbie)
o0pa3oBaTe/bHbIE

pecypcebl



9 KIIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbI

®YHKIIU

YPABHEHUA U HEPABEHCTBA.
KBanparHble HepaBeHCTBa

YPABHEHUA 1 HEPABEHCTBA.
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI

YUMCJIOBBIE ITIOCJIEAOBATEJIBHOCTU
N ITPOI'PECCHU

AJITEBPANYECKUE BbIPAKEHU .
Crenens ¢ palMOHaIbHBIM ITOKA3aTENEM

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3aIUS
3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoauuecTBO 4acoB

Bcero

27

17

28

27

15

39

153

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl






IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Koan4yectBo 4yacos DJIEKTPOHHBIE

Hara nu@poBbIe
Ne ni/m Tema ypoka Koutpoasnubie IIpakTuyeckue
Bcero H3y4YeHUusi oOpa3oBaTeJIbHBIC

padoThl padoThI pecypenI

IToBTrOpenue. PanoHanbHbIE yKciia 1

[ToTOopenne. CpaBHEHUE,
2 YIOPSIIOYMBaHNE U apU(METUUECKHE 1
JEHCTBUS C pallMOHATIBLHBIMU YHCIIAMU

IToBrOopenue. Uucnosas npsamas,
MOJyJIb UUCIIa

IToBTopenue. [IponeHTsl, 3anUCh
4 MPOIIEHTOB B BHJIE ApoOU U ApodU B 1
BHUJIC MIPOIICHTOB

HOBTOpeHI/Ie. TpI/I OCHOBHBIC 3a1a491
Ha IMPOUCHTHI

IToBTrOopenue. Tpu OCHOBHBIE 3a1a4n
Ha TPOLICHTHI

[ToBTopenue. Tpu oCHOBHBIE 3a1aUn
HAa TIPOIICHTHI

IToBTOpeHue. Pemenne TeKCTOBBIX
3aa4 apupMETHUIECKUM CIIOCOOOM

IToBrOopenue. Pemenne 3anaq u3
peanbHON MPaKTUKU HA 4acTH, 1podHu,
HPOLIEHTHI, IPUMEHEHNE OTHOLIEHUH U
NPONOPLUMI IPU PEIIeHUH 3a/1a4



10

11

12

13

14

15

16

17

18

[ToBTOpenue. Pemenne 3amay u3
peaTbHON MPAaKTUKU HA YacTH, IpoOH,
MPOLIEHTHI, IPUMEHEHNE OTHOIICHUN 1
MPOTOPLUI TPU PEIICHUH 3a7a4
[ToBTOpenue. PeasbHbIe 3aBUCUMOCTH;
perieHue 3a1a4 Ha IBIDKCHHE, padoTy,
MOKYIIKH, HAJIOTH

[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;
peleHne 3a1a4d Ha JBKeHuE, padory,
MOKYTIKH, HAJIOTH

[ToBTOpenue. PeanbHble 3aBUCUMOCTH;
peleHue 3aa4d Ha JIBMKeHue, padory,
MOKYIIKH, HaJIOTH

KonTponbhas pabota mo teme
"PannoHanpHbIe ynucia"

BeIpaxxeHue ¢ nepeMeHHbIMH.
3HaYEHUE BBIPAKECHUS C
MePEeMEHHBIMU

BeIpaxxeHue ¢ nepeMeHHBIMH.
3HaueHue BBIPAXKEHHUS C
NepEMEHHBIMU

BeipakeHue ¢ nepeMeHHbIMH.
3HaueHue BBIPAXKEHHUS C
NIEPEMEHHBIMU

Bripaxkenue ¢ nepeMeHHbIMU.

3HaueHHue BBIPAXKCHUA C
MNEPEMECHHBIMU



19

20

21
22

23

24

25

26

27

28
29
30
31

32

33

34

35

[IpencraBieHue 3aBUCIMOCTH MEXTY
BEJIMYMHAMU B BUJE POPMYJIBI

IIpencraBneHue 3aBUCUMOCTH MEXKY
BEJIMYMHAMU B BUJIE POPMYJIBI

Beruuciienus mo gpopmyinam
Berancnenus o popmyinam

YpaBHEHHE ¢ OIHOU NIEPEMEHHOM.
Kopenb ypaBHeHUS

CBoiicTBa ypaBHEHU C OJJHOU
MepeMEHHON

CBolicTBa ypaBHEHHI ¢ OTHON
MEPEMEHHOMN

PaBHOCHUIIBHOCTH YpaBHEHUN

YPaBHeHI/Ie KaK MaTCMaTH4YCCKasa
MOJIEb PEATbHON CUTYalUHI

Yuciio KOpHEHR JIMHEWHOTO YpaBHEHHUS
Uucno KkopHEN TUHEUHOTO YpaBHEHUS
Yuciio KOpHEHR JIMHEWHOTO YPaBHEHHUS
Uucno KkopHEN TUHEUHOTO YpaBHEHUS
Pemienue TekCTOBBIX 3a1a4 ¢
ITOMOILBIO JINHEWHBIX YPAaBHEHHUU
Pelenne TekCTOBBIX 3a7a4 C
IIOMOILBIO JINHEWHBIX YPAaBHEHUU
Penrenune TeKCTOBBIX 3a7a4 C
MTOMOUIBIO JINHEHHBIX YPaBHEHUI
JIuneliHOE ypaBHEHME, COAEPIKALLEEe
3HAK MOAYJIA

—_—
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JIuHeitHoe ypaBHEHHUE, coJiepxKalee
3HaK MOZYJIS

Konrponsnas pabora no Temam
"BbIpaskeHus ¢ nepeMeHHbIMU",
"JIuneiiHble ypaBHEHUS"

Koopaunara Touku Ha npsmMoit
UucnoBbie TPOMEKYTKH
YuciioBble IPOMEKYTKH
UucnoBbie TPOMEKYTKH
YuciioBble IPOMEKYTKH

PaccrosHue Mexny AByMs TOUKaMH
KOOPAMHATHOU MPAMOI

PaccrosiHne Mexy 1ByMs TOUKaMH
KOOPJIMHATHOU IIPSIMOM

[TpsMoyrosibHas cucTeMa KOOpHHAaT.
Abcuucca ¥ opAMHATa TOYKU Ha
KOOPAMHATHOW ITIOCKOCTH
[TpsaMoyronbHas cucrema KOOpHHAT.
Abcuucca ¥ opAMHATa TOYKU Ha
KOOPJIMHATHOM MJI0CKOCTH

[Tpumeps! rpadukoB, 3a1aHHBIX
dbopmynamu

Yrenue rpauKoB pearbHbIX
3aBUCUMOCTEHN

@OyHKIMOHAIBHBIE 3aBUCUMOCTH
MEX]y BETMYMHAMU

S i S Y R Sy
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[Tonsitne pynkmuu. OyHKIHUS Kak
MaTeMaTH4eCKasi MOZEIIb PEAILHOTO
mporecca

[Tonsitue pynkunu. OyHKUIMSA Kak
MaTeMaTH4eCcKasi MOJEIb PEAJILHOTO
mporuecca

[Tonsitue pynkuu. OyHKIUSA KaK
MaTeMaTH4eCKasi MOZEIb PEAJILHOTO
nporuecca

Ob6unacts onpeaeneHus U 006J1acTh
3HAYCHUH (PYHKIUU

OO6nacTh onpeeneHus 1 001acTh
3HAYCHHUHN PYHKITUN

CnocoObI 3amanust QyHKIHH
I'paduk dynkmmm

KonTponbHas pabota no teme
"Koopaunats! u rpaduku. OyHkuun"

Jluneitnast pynkuus, e€ cBolicTBa
Jluneiinas Qynkius, e€ cBOCTBA
Jluneitnast pynkuus, e€ cBolicTBa
Jluneiinas Qynkius, e€ cBOCTBa
['padux nuHeiHOM QyHKINH
I'paduk nuHEHON PYyHKITUN
['padux nuHeiHOM QyHKINH
I'paduk nuHEHHONM QYHKITUN
['padux nuHeiHOM QyHKINH

I'paduk byakmpm y = | X |

—t e ek e e e e ek e
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I'paduk byakmmm y = | X |
I'paduk pyakuun y = | x |
I'paduk byakmmm y = | X |
I'paduk pyakuun y = | x |
Kycouno-3aannbie GyHKINH
Kycouno-3anannbie QyHKIUN
Kycouno-3aiannbie GyHKIUH
Kycouno-3anannbie QyHKINN
Kycouno-3aiannbie GyHKIUH

KonTponbHas pabota no teme
"JIuneitHast QyHKIHS"

CreneHsb ¢ HaTypaJbHBIM NIOKa3aTENEM

CBoiicTBa CTENEHU C HATYPATbHBIM
roKa3aTesieM
CBoJCTBa CTENEHU C HATYpaJIbHBIM
MoKa3aTeseM
CBolicTBa CTENEHU C HATYpaIbHBIM
MoKa3zaTesieM
CBoiicTBa CTENEHU C HATYPATIbHBIM
MoKa3aTeyieM
CBoJCTBA CTENEHU C HATYpaJIbHBIM
MoKa3aTeseM
CBoiicTBa CTENEHU C HATYpalbHbIM
MoKazareiem

3amnucek Yynucia B IeCITUYHON
MMO3UIIMOHHON CHUCTEME CUUCIICHHUS

— et e e e e e e
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3amnucek Yucia B IeCITUYHON
MMO3UIIMOHHON CHUCTEME CUUCIICHHUS

OpnnHounenbl. OJHOUIEH CTaHAAPTHOTO
Buja. CTeneHb OAHOUIIEHA

OpnHounenbl. OJHOYJIEH CTAaHAAPTHOTO
Buaa. CreneHs ogHOWIEHA

Mmuorowiensl. MHOrowiIieH
crangapTHoro Buaa. CTeneHb
MHOTOYJIEHA

Mmuorouwirensl. MHOrowieH
crangaptHoro Buaa. CTeneHpb
MHOTroO4IeHa

CnoxxeHre ¥ BBIYUTAaHHE MHOTOUYJICHOB
CnoxeHre ¥ BRIYUTaHHE MHOTOUYJICHOB
CnoxxeHre ¥ BBIYUTAaHHE MHOTOUYJICHOB
CnoxeHre ¥ BRIYUTaHHE MHOTOUYJICHOB
YMHOXKEHUE U JACJIICHHUC MHOT'OYJICHOB
VYMHOXEHHE B JACJICHHUEC MHOT'OYJICHOB
YMHOXKEHUE U JACJIICHHUC MHOT'OYJICHOB
VYMHOXKEHHE U JACJICHHNC MHOT'O4YJICHOB
YMHOXKEHUE U JACJIICHHUC MHOT'OYJICHOB

[TpeoOpa3oBaHue 11EJI0T0 BBIPAKEHUS
B MHOTOWJICH
[TpeoOpa3oBaHue 11ET0T0 BBIPAKEHUS
B MHOT'OWJIEH

[TpeoOpazoBaHue 1ETOTO BBIPAKCHHS
B MHOI'OYJICH

O e ] S Y i G W
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[TpeoOpa3oBaHue ETOTO BHIPAKECHHS
B MHOTOWJICH

Kopuu MHoOTOUIIEHA
KopHau MmHOTOUIEHA

ToxnaecTBo. TOXIECTBEHHBIE
peoOpa3oBaHUs ANTreOpPanIeCcKuX
BBIPAKECHHI

ToxnaecTBo. TOXKIECTBEHHBIE
npeoOpa3oBaHus aNreOpandecKux
BBIPAKCHUIN

ToxnectBo. ToxxnecTBEHHBIE
npeoOpa3oBaHus anredpandecKux
BBIPAKCHUI

ToxnectBo. ToOKIEeCTBEHHBIE
npeoOpa3oBaHmsl AreOpandecKux
BBIPAKEHUI

ToxnaecTBo. TOXKIECTBEHHBIE
peoOpa3oBaHUs ANTreOpanIecKuX
BBIPAKECHHI

Jloka3aTenbCTBO TOXKICCTB
KoHnTtponbhas paboTa mo TeMam
"CreneHb ¢ HaTypaJbHbIM
nokaszarejieM", "MHuorouiaeHs!"
KBagpart cymMbl 11 KBasipaT pa3sHOCTH
JIBYX BBIPAKECHHI

KBagpar cymMMbl 1 KBaJipaT pa3HOCTH
JIBYX BBIPQKCHUU
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KBanpaT cyMMBbl HECKOIBKUX
BBIPAKECHHI

KBazpaT cyMMBl HECKOJIBKUX
BBIPAKCHUIN

Ky6 cymMmBbI 11 kKy0 pa3zHOCTH JBYX
BBIPAKEHUI

Pa3HocTh KBaIpaToOB IBYX BBIPAKECHHI
[IpousBeneHne pa3HOCTH U CYMMBI
JIBYX BBIPQKEHUU

IIponsBeneHne pa3sHOCTH U CyMMBI
JIByX BBIPaKEHUI

CymMa 1 pa3HOCTb KyOOB JIBYX
BBIPAKCHUIN

CymMma u pa3HoCTh KyOOB IBYX
BBIPAKCHUI

Pa3nosxeHne MHOrO4YICHA HA
MHOKUTENH

[IpousBeneHne pa3sHOCTU CYMMBI IBYX
BBIpO)XEHUH, CyMMa U pa3HOCTh KyOOB
JIBYX BBIPAKECHHI

IIpoun3BeneHne pa3sHOCTU CYMMBI IBYX
BBIp)XEHUI, CyMMa U pa3HOCTh KyOOB
JIBYX BBIPaKEHUU

Pa3nosxeHne MHOrouseHa Ha
MHOKUTENH

BeiHecenune o011ero MHOXKHUTES 3a
CKOOKH

Meron rpynnupoBKu
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Metoa rpynnupoBKH

Konrponbnas padora no Teme
"@opMyJIbl COKpAIIEHHOTO
yMHOKeHus"

JemumocTs 1enbix yucenn. CBoucTBa
JIETMMOCTH

JemumocTs 1ienbix uncenn. CBoMcTBa
JIETMMOCTH

IIpocTeie u cocTaBHbIC Uynciia. YETHBIE
1 HCYETHBIC YUCIIa

[Ipuznaku genumoctu Ha 2, 4, 8, 5, 3,
6,9,10, 11

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

[Ipu3Haku AEIUMOCTH CYMMBI U
MIPOU3BEICHUS LIETBIX YUCEN MPHU
pELICHNH 3a1a4

HauOomnpmmii o0mmi qeIuTens U
HauMeHbIee o0Iee KpaTHOE IBYX
YHCel

B3anmHo nipocThie uncia

Anroput™ EBknupa. Jlenenue c
0CTaTKOM

CpaBHEHMS LIEIBIX YACEN 110 MOLYJIIO
HaTypaJIbHOTO YUCJIA

VYpaBHeHHE C ABYMS [IEPEMEHHBIMU

YpaBHeHUE ¢ 1ByMs IEPEMEHHBIMU
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I'paduk nuHEHHOTO YpaBHEHHS C
JBYyMSI TIepeMEHHBIMU

['padux MMHEHHOTO ypaBHEHUS C
JBYMS TIEPEMEHHBIMH

Cucrembl TMHEWHBIX YPaBHEHUN C
JByMsl TIEPEMEHHBIMU

CucTeMbl TMHEUHBIX YPABHEHUH C
JBYyMSI TIepeMEHHBIMU

['padmyeckuit MeTos penieHus
CHCTEMBI JINHEVHBIX YPAaBHEHUM C
JIByMsI TIEpEMEHHBIMU

['paduyeckuit MmeTox perieHus
CUCTEMBI JIMHEVHBIX YPABHEHUI C
JIByMsI IIEPEMEHHBIMU

Pemenne crucreM JTMHEHHBIX
YpaBHEHUI C ABYMS MTEPEMEHHBIMU
METOIOM IMOJICTAHOBKHA U METOIOM
CJIOJKCHMUSA

Pemenne cucremM JTMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
METOIOM IMOJICTAHOBKHA U METOIOM
CIIOKEHUS

Pemenne cucremM JTMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
METOJOM IOJICTAHOBKH M METOIOM
CIIOKEHUS

Perenue cucteM MTUHENHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU



METOJIOM IMOJCTAHOBKHU U METOIOM
CIIOJKEHUSA

Pemenue cucrteM MTMHENHBIX
153 ypaBHEHUH C ABYMS IEPEMEHHBIMHU

METOJ0M ITIOJACTAHOBKH U ME€TOJOM
CJIOXKCHHUA

Pemenue cucrteM MTMHENHBIX
154 ypaBHEHUH C ABYMSI IEPEMEHHBIMU

METOJO0M ITIOJACTAHOBKH U ME€TOJOM
CJIOXKCHHUA

Pemenne cucteM MTMHENHBIX
155 YPaBHEHUU € IBYMs IEPEMEHHBIMU

METOJAOM INOACTAaHOBKH U METOJOM
CJIOXKCHHUA

CucteMa AByX JMHEHHBIX YpaBHEHUI
156 C IByMs1 [IEPEMEHHBIMH KaK MOJIEIb
peabHON CUTyaluu

CucreMa IByX JUHEUHBIX YPaBHEHUI
157 C IByMs MIEPEMEHHBIMH KaK MOJIEeh
pealbHOM cUTyaruu

KonTponbHas pabota no teme

158 " o i
CucTeMbl TMHEWHBIX YpaBHEHUI
159 Konrponbnas padora no Teme
"CucTeMbl IMHENHBIX YpaBHEHUI"
160 [ToBTOpeHmEe 1 0600IIEHNE.
BeipakeHus ¢ nepeMeHHbIMU
161 [ToBTOpeHue n 06oOIIEHHE.

Bripaxkenus ¢ nepeMeHHbIMU
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[ToBTOopenue u 0606menne. CTeneHs ¢
HATYPaJbHBIM ITOKa3aTelIeM

[ToBTOopenue u o6o6menue. CTeneHs ¢
HaTypajabHbIM [I0Ka3aTelIeM

[ToBTOpeHue u 06001IeHNE.
OnHOYWIEHBI U MHOT'OWIEHEI.
ToxxaecTBeHHBIE TIPe0Opa3OBaHUS
anreOpandecKux BhIPAKCHUN

[ToBTOpenue u 06061eHne. opMyIIbl
COKpAIIEHHOTO YMHOXKEHUS
[ToBTOpenue u 06006meHne. DopMyITbl
COKPAIIEHHOTO YMHOXEHUS
[ToBTOpenue u o6oOIIEHHE.
Koopaunats! u rpaduku.

[ToBTOpenue u 06o0meHne. JInneiHas
byHKIUS U €€ CBOMCTBA

Htorosast KOHTpoJbHAs paboTa
[ToBTOpenue u 06o61meHue. Pemenue
CUCTEM JIMHEHHBIX YPABHEHUH C IBYMs
NepEMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170
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Kosn4yecTBo yacoB DJIeKTPOHHbIE
Jlara nudpoBbIe
Nen/m  Tema ypoka bp
u3ydeHusi o0pa3oBaTesbHbIE

pecypcbl
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CrnosxeHue ¥ BHIYUTaHUE
anreOpanvecKkux apooei
CnoxxeHue 1 BbIYUTaHUE
anredpandyeckux apooeit
CrnoxeHue 1 BbIUUTaHHE
anredpandeckux apooeit
YMHOXEHHUE U eJICHIE
anreOpanvecKkux apooei
YMHOKEHUE U JETIEHNE
anredpandyeckux apooeit
YMHOXEHUE U JelieHue
anredpandeckux apooeit
YMHOXEHUE U ACIICHHE
anreOpanvecKkux apooei
Bossenenue anredpandeckoit 1podu B

CTCIICHb

KonrtponbHas padorta no Teme
" IpoOHO-pallnOHANbHBIE BEIPAKEHUS'

CreneHn ¢ 1EJIBIM TT0Ka3aTeIeM

CBoiicTBa CTENIEHH C IEIIBIM
MoKa3aTejieM
CBoiicTBa CTEIEHH C LIEIBIM
MoKa3aTejIeM
CBolicTBa CTENEHH C LEJIBIM
IoKa3aTejieM

CBolicTBa CTEIICHU C OCJIbIM
IIOKa3aTcjieM
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[IpeoOpa3zoBanre BeIpaXKEHUH,
COJIEPKAIIUX CTETICHH C EJTBIM
nokasaresieM

[IpeobpazoBanue BbIpaKEHUI,
COJIEPKAIIUX CTETIEHH C IEIIBIM
nokasaresneM

[IpeoOpa3oBanme BEIpAKEHUH,
COJIEpKAIIUX CTETIEHH C LIETbIM
MOKa3aTeyieM

[TpeoOpa3zoBaHue BhIpAKECHHIA,
COJIepKalIUX CTETICHH C LEIbIM
ToKa3aTeyieM

CrangapTHBIN BU]T YKCIIa
CranpapTHbIN BUJ yncia

JlencTBUS ¢ YucaaMu, 3allMCaHHBIMU B
CTaHIapTHOM BH/JIE

JleficTBuUSA ¢ YMcIaMu, 3allMCaHHBIMU B
CTaHJAPTHOM BHJIC

JlelicTBHS C YKCIaMH, 3alIMCaHHBIMU B
CTaHJAPTHOM BHJIE

Pa3zMepbl 00bEKTOB OKpPY KaIOLIETO
MUpA, JUTUTEIBHOCTb MPOIIECCOB B
OKpY’KalolleM MUpe

Pa3zMepsl 00bEKTOB OKPYKAFOIIETO
MUpA, JJIUTEIHHOCTh MPOIIECCOB B
OKpY aloIieM MUpe
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Pa3zMepbl 00bEKTOB OKpPY KaIOLIETO
MUpA, JUIUTENBHOCTb IPOLIECCOB B
OKpY’KalolleM MUpe

KBangparnaslie KopHU

Apudmerndeckuil KBapaTHbIN KOPEHb

U €r0 CBOMCTBa

ApudmeTrndeckuii KBaJpaTHBIN KOPEHb

U €ro CBOMCTBA

[ToHsATHE MPPALIMOHAIBHOTO YUCIIA.
JeicTBrs ¢ HppallMOHAIBHBIMU
YUCIaMHU

[TonsiTHEe MPPaLlMOHAIBHOTO YUCIIA.
JleficTBUA ¢ HppALIMOHAIBHBIMU
YUCIaMHu

[TonsiTHE MPPALMOHAIIBHOTO YHCIIA.
JelicTBus ¢ MppallMOHAIIbHBIMU
YHUCIIaMU

CBoiicTBa IEWCTBUHA C
UPPAIMOHATLHBIMA YHCIIAMHU

CBoiicTBa IEWCTBUHA C
HUPPALMOHATIEHBIMU YHCIIAMH

CBoOMCTBa OEHCTBUH C
MPPALMOHAIIBHBIMU YU CIIAMU

CBoiicTBa IEUCTBUHA C
UPPAIMOHATLHBIMA YHCIIAMHU

CpaBHeHuE UppallMOHAIBHBIX YUCEI

CpaBHeHUE UppallMOHAIBHBIX YHCEI
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MHOXECTBO NE€HCTBUTENBHBIX YHCEIT.
[IpencraBneHust 0 pacHIUPEHHUSIX
YHCJIOBBIX MHOYECTB

JomycTtumble 3HaUYCHUSI TIEPEMEHHBIX B
BBIPAKEHUSIX, COACPIKAIITIX
apudmeTHUecKre KBaIpaTHbIE KOPHU

JlonmycTuMble 3Ha4YE€HUs IEPEMEHHBIX B
BBIPAKECHUSX, COACPKALIUX
apu@meTHUecKre KBaipaTHbIE KOPHU

ToxaecTBeHHbIE TPpeoOpa3oBaHU
BBIPXKEHMI, COAEPIKALINX
apudmMeTHUeCKre KBaIpaTHbIE KOPHU
ToxxnecTBeHHBIC TPEOOPa3OBAHUS
BBIPXKEHMI, COAEPIKALINX
apudmeTHUecKre KBaIpaTHbIE KOPHU
ToxnecTBeHHBIE TPEOOPA3OBAHUS
BBIPAXKEHUM, COJIEPIKALUX
apudMeTHUIECKHe KBaJpaTHbIe KOPHU
ToxaecTBeHHBIE TPe0oOpa3oBaHU
BBIPAXKEHHUI, COJIEPIKAINX
apudMeTUIECKHe KBaapaTHbIe KOPHU
ToxaecTBeHHbIE TPpeoOpa30BaHU
BBIPAXKEHHUI, COJIEPIKALLNX
apudmMeTHUeCKrUe KBaIpaTHbIE KOPHU
ToxxnecTBeHHBIC TPEOOPa3OBAHUS
BBIPXKEHMI, COAEPIKALINX
apudmeTHuecKre KBaJIpaTHbIE KOPHU
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KoHnTponbHas paboTta mo teme
"KBanpatHblii KOpeHb"

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HaYEHUHN QYHKIUU

OO6nacTb onpeneneHns 1 MHOKECTBO
3Ha4eHUN PYHKLIUU

Cnioco0wI 3amanust GyHKITAN
Crioco6b1 3aianust pyHKIHI
I'paduk pyskIIN

I'padux pyHkIHIH

UreHne CBOMCTB QyHKIIUH T10 €€
rpaduxy. [Tpumeps! rpaduxon
(YHKIHIA, OTpaKaIOIIUX PeabHBIC
IPOIIECCHI

UreHne CBOMCTB QyHKIIUH T10 €€
rpaduky. [Tpumeps! rpadukon
bYHKIUH, OTpaaroux peaabHbIe
MIPOIECCHI

DYHKIHH, OUCHIBAIOLIUE IPSIMYIO U
00paTHYIO MPONOPIIHOHATEHBIE
3aBUCUMOCTH, UX Tpaduku

@OyHKIUH, OIUCHIBAIOLIUE MPSIMYIO U
00paTHYO MPOMOPIIMOHAIBHBIC
3aBHCHUMOCTH, UX rpaduku
OyHKIUH, OTNIUCHIBAIOLIUE MPSIMYIO U
00paTHYI0 MPOIOPIUOHAIILHEIE
3aBHCUMOCTH, UX Irpaduku

[URE O I G G —Y
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@OYHKINH, OMMCHIBAIOLIUE MPAMYIO U
00paTHY0 MPOIOPLHUOHANIbHbIE
3aBUCHUMOCTH, UX TpaduKu

@yHKIM y = X2 U €€ cBOICTBa
OyHKUUA y = X2 U €€ CBOMCTBa
OyHkus y = X3 u €€ cBoiicTBa
OyHkuusa y = x3 u e€ CBOMCTBa
OyHKIUS Yy =K/X 1 e€ CBOICTBa
OyHKIUA Y =K/X U e€ cBOicTBa
DyHKIMA Yy =VX U €€ CBOWCTBA
KonTtponsHas pabota o teme
"Oyukuun"

KBagpaTHoe ypaBHeHHE

dopMyia KOpHEW KBaIPATHOTO
ypaBHeHus. KomnuecTBo
JIEUCTBUTEIbHBIX KOPHEU KBAIPAaTHOTO
ypaBHEHUS

dopMya KOpHEU KBaIPaTHOIO
ypaBHeHus. KonngecTso
JICMCTBUTEIIBHBIX KOPHEW KBAJPATHOIO
YPaBHEHHS

dopMya KOpHEU KBaIPaTHOIO
ypaBHeHus. KonnuecTBo
JICMCTBUTEIIBHBIX KOPHEW KBAJPATHOIO
ypaBHEHUs

dopmysia KOpHEN KBaIPaTHOIO
ypaBHeHHUs. KonnuecTBo

—t e e ek e
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JIEUCTBUTEIbHBIX KOPHEU KBAIPAaTHOTO
ypaBHEHUS

Teopema Buera

Teopema Buera

YpaBHeHUsI, CBOJIUMBIE K TUHEHHBIM
ypaBHEHHUSAM WX K KBaJIPaTHBIM
YpaBHEHUAM

YpaBHEHUSI, CBOAUMBIE K JINHENHBIM
YpaBHEHHUSAM WM K KBaJpaTHbIM
YpaBHEHUSAM

YpaBHEHUs], CBOAUMBIE K TUHEHHBIM
YPaBHEHHSAM WJIM K KBaJPaTHBIM
YPaBHEHUAM

KBaznpaTHOE ypaBHEHUE C MapaMEeTPOM
Pewienne kBagpaTHbIX YPaBHEHUM C
napameTpamu

Pemenue kBagpaTHBIX ypaBHEHUH C
napaMeTpamu

Pemienne kBagpaTHBIX YpPaBHEHMI C
napaMeTpamMu

Pewienne kBagpaTHbIX YpaBHEHU,
CoepKalIUX 3HaK MOAYJIS
Pemenue kBagpaTHBIX YpaBHEHUH,
CoJleprKaluX 3HaK MOIYJIs
Pemrenne kBagpaTHbIX YpaBHEHH,
COJIEprKalINX 3HaK MOZYJIS
YpaBHEHHE KaK MaTeMaTH4ecKast
MOJIEJIb PEATILHOM CUTYaLlMU
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102
103
104

105

106

107

108

109

110

Perrenne TeKCTOBBIX 3a4a4 C OMOIILIO
KBaIPAaTHBIX YPaBHCHUM

Pemenne TeKCTOBBIX 3a71a4 ¢ TOMOLIBIO
KBaIPAaTHBIX YPAaBHEHUM

Pemienne TeKCTOBBIX 3a71a4 ¢ TOMOIIIBIO
KBaJIpaTHBIX YPaBHEHHIA

KoHnTponbHas paboTta mo teme
"KBanpartusie ypaBHeHUs"

Hucnossle HEPaBEHCTBA

CBoliCcTBa YMCIOBBIX HEPABEHCTB
CBoiicTBa YKCIIOBBIX HEPABEHCTB
Jloka3aTenbCTBO HEPABEHCTB
HepagenctBo ¢ nepemennoit. Ctporue u
HECTPOTHE HEPABEHCTBA

HepagenctBo ¢ nepemennoii. Ctporue u
HECTPOTUE HEPaBEHCTBA

Crnoxenue u YMHOXKCHHUEC YU CIIOBBIX
HEPABCHCTB. OnenrBaHue 3HAYCHUS
BBIPAXKCHUA

CnoxxeHnue u YMHOXKCHHEC YN CJIOBBIX
HEPAaBCHCTB. OnenrBaHue 3HAYCHUS
BBIpaKCHUA

[TonsiTHE O pelIeHnN HEPABEHCTBA C
OJHOI nepeMeHHO. MHOKeCTBO
peLIeHn HEPAaBEHCTBA

[loHsiTHE O pelIeHNN HEPABEHCTBA C
OJHOU nepeMeHHON. MHOKeCTBO
peLIeHU HEPABEHCTBA

[SRE O I G G R —
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116
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120
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123

PaBHOCHITEHBIE HEPABEHCTBA.
HepaBeHncrtBo-ciencraue

Hucnossle MPOMEKYTKH
JIvuHeitHoe HEPaBEHCTBO C OJHOM

MEPEMEHHON 1 MHOKECTBO €TI0
peLIeHni

Pelienue MMHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHOM

Peuienne nuHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN

Pemenue nuHEHBIX HEPABEHCTB C
OJHOM IIEPEMEHHOU

Pemrenne nuHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHOM

Cuctembl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN

CucTembl TUHEHHBIX HEPABEHCTB C
OJHOM IEPEMEHHOU

Pemienne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OJTHOU
MepEeMEHHON

Pemienue TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO
JIMHEWHBIX HEPABEHCTB C OJTHOU
MEPEMEHHOMN

KonrtponsHas pabota o teme
"HepaBeHncrsa"

JpoOHO-paninoHa bHbIE YPaBHEHUS
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126

127

128

129

130

131

132

Pemenue npoOHO-paninoHaIbHBIX
YpPaBHEHUH, CBOJAIINXCS K TUHEUHBIM
YpaBHEHUSIM

Pemenne npo6GHO-paliioHaNbHbBIX
YPaBHEHUH, CBOJAIINXCS K TUHEUHBIM
YPaBHEHUAM

Pemenne npoOHO-paIiOHATBHBIX
YPaBHEHUM, CBOIAIINXCS K TUHEUHBIM
YPaBHEHUSAM

Pemenne npoOGHO-paioHaIbHBIX
YpaBHEHUM, CBOJIALINXCS K TUHEHHBIM
YpaBHEHUSAM

Pemenue npoOHO-paninoHaIbHBIX
YpaBHEHUI, CBOALIUXCS K KBAAPATHBIM
YpaBHEHUSIM

Pemenne npoOGHO-paliioHaNbHbBIX
YPaBHEHHH, CBOJAIINXCS K KBaIPAaTHBIM
YPaBHEHUSIM

Pemenne npoOHO-paIiiOHATBHBIX
ypaBHEHHA, CBOSIINXCSA K KBaIPaTHBIM
ypaBHEHHSIM

Pemenne npoOHO-paioHaIbHBIX
YpaBHEHUM, CBOASIIMXCS K KBaIPATHBIM
YpaBHEHUSAM

Pemenue npoOHO-paninoHaIbHBIX

YPaBHEHHUH METOJIOM 3aMEHBI
IIEPEMEHHOMN
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138
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141
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144

Pemenne npoOHO-palinoOHaTbHBIX
YpPaBHEHUN METOJ0M 3aMEHBI
IIEPEMEHHOMN

Pemenne npoOHO-palinoHaIBHBIX
ypaBHEHUN METOJOM 3aMEHBI
MepEMEHHON

Pemenne npoOHO-paIiOHATBHBIX
YpaBHEHHI METOZOM 3aMEHBI
MEPEMEHHOMN

Pemenne npoOGHO-paioHaIbHBIX
YpaBHEHUN METOJ0M 3aMEHBI
MEPEMEHHOM

Pemenne TeKCTOBBIX 33724 C TOMOIIBIO
JIpOOHO-paIOHANBHBIX YPaBHEHUH
PeeHne TEeKCTOBBIX 3a/1a4 C MOMOIIBEO
JIpOOHO-palMOHATILHBIX YpaBHEHUN
Pemrenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO
JIPOOHO-paIMOHANBHBIX YPaBHEHUI
Pemenne TeKCTOBBIX 33724 C TOMOIIBIO
JpOOHO-pAlOHANBHBIX YPaBHEHUH
PeieHne TEKCTOBBIX 3a/1a4 C MOMOIIBEO
JIpOOHO-palMOHATILHBIX YpaBHEHUN
Pemrenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO
JIPOOHO-paIMOHANBHBIX YPaBHEHUI
Pemenne TeKCTOBBIX 33724 C TOMOIIBIO
JpOOHO-pAlOHANBHBIX YPaBHEHUH
I'paduueckas uHTEpIIpETALIUSL
yYPaBHEHHUII C IByMs TICPEMEHHBIMH
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149
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151

152

153

154

155

156

KoHnTponbHas paboTta mo teme
" IIpoOHO-panioHa IbHbIC YpaBHCHUS"

JleneHue ¢ ocTaTKOM

CpaBHEHUS TIETBIX YHCEIT TTO MOTYJTIO
HATYpaJIbHOTO YKcia

CpaBHeHUS 1IENbIX YHCEN 10 MOJTYJIIO
HaATYpaJIbHOTO YKcia

CBolicTBa CpaBHEHUH 110 MOAYJIIO
CBolicTBa CpaBHEHUH 110 MOYJIIO

OcTaTKku CyMMBI U ITPOU3BEAEHHUS 110
JAHHOMY MOJYJIIO

KonrtponbHas pabora no Temam

nn

"Crenenn", " lenumocts"

[ToBTOpenue u 06061meHue. Pemenue
JIMHEWHBIX HEPABEHCTB C OJTHOU
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJITHOM IIEPEMEHHOM

[ToBTOpenue u 06061meHue. Pemenue
JIMHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJTHOM MEPEMEHHON

[ToBTOpenue u o6o0IICHNE.
ToxecTBeHHbIE TPeoOpa30OBaHUS
BBIPAXKEHHUI, COJIEPIKAINX
apudMeTHIeCcKe KBaJpaTHbIE KOPHU
[ToBTOpenue u o0o0IIEHNE.
ToxxaecTBEHHBIE TIPEOOPA30BaAHUS
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164

BBIPAXKEHUI, COJIEPIKAIUX
apu(pMeTHYECKUE KBaIpaTHbIe KOPHU
[ToBropenue u o6o0menue. Permenne
KBaJPaTHBIX ypaBHEHUU. Pemenne
TEKCTOBBIX 3aJ]a4 C IOMOIIIbIO
KBAJIpaTHBIX YPABHCHUN

[ToBropenue u o6o0menue. Pemenne
KBaJpaTHBIX ypaBHEHUM. Pemmenue
TEKCTOBBIX 3aJ]a4 C IOMOIIIbIO
KBaJIpaTHBIX YpPaBHEHUM

[ToBTOpenue u o6o6meHue. Pemenue
3a/1a4 U3 pearbHOU KU3HU

[ToBTOpenue u 0600mIeHNE. Permenune
3aJa4 U3 PeabHOM KU3HU

[ToBTOpEeHune u 06001IEHNE.
ToxecTBeHHbIE TPeoOpa30OBaHUS
palMOHAIBHBIX BBIPAKCHUN

[ToBTOpenue u o6o0IICHNE.
ToxxaecTBEHHBIE TIPEOOPa30BaAHUS
panuoOHaJIbHBIX BI)Ipa)I(eHI/IfI

[ToBTOpenue u o6o6meHue. Pemenue
IpOOHO-PalMOHANIBHBIX YPaBHEHUH,
CBOJISIIUXCS K THHEHHBIM WITH K
KBaJIpaTHBIM ypaBHEHUsIM. Penienue
TEKCTOBBIX 3aJ1a4 C IIOMOIIBIO JPOOHO-
palMOHAIBHBIX YPABHEHUN

[ToBTOpenue u o6o6meHue. Pemenue
IpOOHO-PAMOHAIBHBIX YPaBHEHUH,
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CBOJIAIIIMXCS K IMHEWHBIM WU K
KBaJ[paTHbIM ypaBHEeHUsM. Pemenue
TEKCTOBBIX 33124 C MOMOILBIO APOOHO-
paLMOHATIBHBIX YpaBHEHUN

[ToBTOpenue u 06061meHue. Pemenue
TEKCTOBBIX 33124 Pa3TUIHBIMU
crocobamu

[ToBropenue u o6o0menue. Permenne
TCKCTOBLIX 3a/ia4 pa3JIMdYHbIMHA
crocobamu

[ToBTOpenue u o6o6meHue. Pemenue
TEKCTOBBIX 3a7]a4 Pa3THYHBIMH
criocobamMu

HToroBas KOHTpOJIbHAS paboTa
[ToBTOpenue u 06061eHue. Pemenue
3a71a4 U3 peajJbHON KU3HU

[ToBTOpenue u o6o6meHue. Pemenue
3a/1a4 U3 peajbHOU KU3HU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170



9 KIIACC

Ne
n/n

KoanuyecTBo 4acos

Tema ypoka KonTpoJbHble
Bcero
padoThI

@Oynkius. CBoicTBa QyHKIMHA: HYJTH
(bYHKINH, TPOMEXKYTKH
3HAKOTOCTOSIHCTBA (PYHKITHH,
MIPOMEXYTKH BO3pACTaHUs U yObIBaHUS 1
byHKIMH, Y€THBIE U HEUETHBIE (PYHKINH,
HauOoJIbllIee M HAUMEHbIIIEE 3HAUCHUS

byHKIIH

@yukius. CBoicTBa QyHKIMA: HYITH

(bYHKIHHU, TIPOMEKYTKH

3HAKOIIOCTOSIHCTBA (DYHKIUH,

IIPOMEKYTKH BO3pACTaHUs U yObIBaHUS 1
byHKIMM, Y€THBIC U HEUETHBIC QYHKIINH,
HauOoJIbIIIee M HAUMEHbIIIee 3HAUCHUS
byHKIIUN

[Toctpoenwue rpadukoB GpyHKIHII ¢

MTOMOIIIBIO TTPe0Opa30BaHUA !
[Toctpoenue rpadukoB GpyHKIHII ¢ |
MOMOIIBIO TTpeoOpa3oBaHuit
[TocTpoenue rpadukoB PpyHKIHH C 1
MOMOILBIO TPeoOpa3oBaHuit
Ksagparsslii Tpéxunen. Kopau |

KBaAPaTHOTO TPEXUIIEHA

IIpakTH4eckue
padoThI

Jlara
HU3yYeHUS

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl
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PasnoxxeHue kBaipaTHOTO TpEXUieHa HA
JTUHEHbIE MHOXUTEIN

PasnoxxeHune kBaapaTHOro TpEXUsieHa Ha
JIMHEHbIE MHOXKUTEIN

KBagpatuunas pyHKLus 1 €€ CBOHCTBA
[Tapabosna, KOOpAUHATHI BEPIIUHbI
mapaboJIbl, OCh CHMMETPHH TTapadoJIbI
[Toctpoenue rpaduka KBaApaTUIHON
byHKIIUN

[TocTpoenue rpaduka KBagpaTUIHON
byHKIIUN

[TocTpoenne rpaduka KBaApaTHIHON
byHKITUN

[Toctpoenue rpaduka KBaApaTUIHON
byHKIIUN

[Tonoxenue rpaduka KBaIpaTHIHON
(GYHKIMU B 3aBUCUMOCTH OT €€

K03 (HULIHEHTOB

[Tonoxxenue rpauka KBaApaTUIHOMN
(GYHKIMU B 3aBUCUMOCTH OT €€
Koa(purmeHToB

Hcnons3oBaHue CBOMCTB KBAaIpaTUYHOU
(GYHKIMU 7151 peIIeHus 3a1a9
Hcnonp30BaHue CBONCTB KBaAPATUIHOMN
(GyHKIMU 17151 peleHus 3a1a4

Hcnonb3oBaHne CBOMCTB KBaAPATUIHOMN
GbyHKIHM 715 pelIeHus 3a1a49
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26

27

28

29

30

31

32

33

Crenennble GyHKUINU C HATYPATbHBIMU
MOKa3aTeIsIMU, UX TpapuKu U CBOKWCTBA

CreneHnble (YyHKIMU C HATYpPAIbHBIMU
MOKa3aTeJsIMH, UX TpapKH U CBOWCTBA
CreneHHble (PYHKIMU C HATypaJIbHBIMU
MoKa3aTessiMH, UX TpaMKH U CBOWCTBA
CreneHHble (PyHKIMH C HATYpaJIbHBIMU
MOKa3aTessIMU, UX TpaMKU U CBOWCTBA
I'paduku GyHkmmii: y =Vx ,y=3\x ,y=
| x|

I'paduxu GyHkmmit: y =\Vx ,y =*x ,y = |
X|

Ipaduxn GyHKmmic: y = \Vx ,y =3\x , y =
| x|

Konrponsnas pabora o Teme
"Oyukmun"

[ToHsATHE O pelIeHUuN HEPaBEHCTBA C
OJIHOM mepeMeHHON. MHOKeCTBO
peLIeHU HEPABEHCTBA

KBanpatHbie HepaBeHCTBA C OJTHOU
MepEMEHHOMN

KBanpaTHble HEpaBEHCTBA C OJTHOM
MEPEMEHHOM

Perienue HepaBeHCTB TpapUUECKUM
METOJIOM M METOJIOM UHTEPBAJIOB

Pemenne HepaBeHCTB rpaduuecKum
METOJIOM M METOJIOM UHTEPBAJIOB

HepaBenctBa, conepixaiiye 3HaK MOAYJIst
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HepapeHcTBa, coepkaniiue 3HaK MOJTYJIS

Cucrembl HEPaBEHCTB C OJHOM
MEPEMEHHOM

CucTeMbl HEpaBEHCTB C OJTHOM
IIEPEMEHHOM

Pemrenne TeKCTOBBIX 3a7a4 C ITOMOIIILIO
HCPaBCHCTB, CUCTEM HECPAaBCHCTB

Pelienne TeKCTOBBIX 3aaga4 ¢ IOMOIIIBIO
HCPaBCHCTB, CUCTCM HCPABCHCTB

Pemnrenre TeKCTOBBIX 3a7a4 C ITOMOIILIO
HEPaBEHCTB, CUCTEM HEPABEHCTB

HepaBeHCTBO ¢ AByMs ITE€pEMEHHBIMHU.
Pemenne HepaBeHCTBaA € IByMs
[IEPEMEHHBIMU

I'paduueckuii METOI pEIICHUs CHCTEM
HEPABEHCTB C JBYMsI IEPEMEHHBIMU
I'paduueckuii MeTO pelIeHUs CUCTEM
HEPABEHCTB C JBYMsI IEPEMEHHBIMU
CucreMbl HEpaBEHCTB C JBYMS
[IEPEMEHHBIMU

KonrponsHas pabora o Teme
"KBanpaTHble HEpaBeHCTBA"
buxBanpaTHble ypaBHEHUS

[IpuMepsl IpUMEHEHN METO0B
PaBHOCHIIBHBIX MPE0Opa30BaHMIA, 3aMEHBI
NEpPEMEHHOM, rpa)u4eckoro MeTo1a npu
pelLlIeHNH YpaBHEHU 3-i 1 4-11 cTeneHei
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[Ipumepsl NpUMEHEHHUIT METOA0B
PaBHOCWIIBHBIX NTPE0Opa30BaHUM, 3aMEHbI
NepeMEHHOM, rpa)u4eckoro MeTo1a npu
peuieHuu ypaBHeHU 3-i U 4-ii cTeneHei

[IpuMepsl IpUMEHEHN METO0B
PaBHOCWIIBHBIX NTPE0Opa30BaHUM, 3aMEHbI
IEpEMEHHOM, rpa)u4eckoro MeTo1a npu
peluieHun ypaBHeHU 3-ii U 4-ii cTeneHei
Pemenue 1poOHO-paliMOHaNIbHbBIX
YpPaBHEHUI U HEPABEHCTB

Pemenue 1poOHO-paliMOHATIBHBIX
YPaBHEHUN U HEPABEHCTB

Pemenue 1poOHO-paliMOHATIBHBIX
YPaBHEHHUI U HEPABEHCTB

Pemenue 1poOHO-paliMOHaIbHbBIX
YpPaBHEHUI U HEPABEHCTB

Pemenue cucrem ypaBHEHHI ¢ IBYyMs
IIEpEMEHHBIMU

Pemenue cucrem ypaBHEHHI C AByMs
[IEPEMEHHBIMU

Pemenue cuctem ypaBHEHHH ¢ IBYyMsI
NIepEMEHHBIMU

Pemenue cucrem ypaBHEHH ¢ IBYyMs

NEPCMCHHBIMU

Pemenue npocreimmx cuctem
HEJIMHEHBIX YPABHEHUH C IBYMsI
MePEeMEHHBIMU



58

59

60

61

62

63

64

65

66

Pemenue npocreimmx cuctem
HEJIMHEHBIX YPABHEHUN C IBYMsI
MePEeMEHHBIMU

Pemenne npocrenmmx cucreM
HEJIMHEHHBIX YPaBHEHUN C ABYMS
[IEPEMEHHBIMU

Pemenne npocrenmux cucreM
HEJIMHEUHBIX YPaBHEHUN C ABYMS
IIEPEMEHHBIMU

I'paduueckuii MeTOJI peIIeHus: CUCTEMBI
HEJINHEMHBIX YPABHEHUN C IBYMsI
[IEPEMEHHBIMU

I'paduaeckuii MeToa perieHUs] CUCTEMBI
HEJIMHEMHBIX YPABHEHUN C IBYMsI
IIEPEMEHHBIMU

Cucrema 1ByX HEJTMHEHHBIX YPAaBHEHUH C
IBYMsI IEPEMEHHBIMU KaK MOZEIIb
peabHOM CUTyaIuu

Cucrema 1ByX HEJTMHEHHBIX YPAaBHEHUHN C
JBYyMsI IEPEMEHHBIMU KaK MOJIEIIb
peaabHON CUTyalluH

Cucrema IByX HEJIMHEMHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
pealbHOM CUTyaluu

CucreMa IByX HEJIMHEHHBIX YPABHEHUH C

JBYMs IEPEMEHHBIMH KaK MOJIENb
peanbHOi CUTyaluu
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CucreMa HEIMHEHHBIX YPAaBHEHUM C
napameTpom

Cucrema HETMHENHBIX YPaBHEHUH €
IapaMeTpoM

Cucrema HETMHENHBIX YPaBHEHUH C
apamMeTpoM

[Ipocreiinine HEpaBEHCTBA C ABYMSI
MEPEMEHHBIMHU U UX CHCTEMBbI

IIpocreiie HepaBeHCTBA C IBYMsI
IIEPEMEHHBIMHU U UX CHCTEMBI

KonrponbHas pabora o Teme
"YpaBHEHMS, HEpPAaBEHCTBA U UX
cUCTeMBbI"

TTousaTue yncioBou
nociieroBarebHOCTH. KOoHEeuHbIE 1
OECKOHEUHBIE TOCIEN0BATEILHOCTH

OrpaHnueHHast MOCIeA0BATEIIbHOCTb.
MOHOTOHHO BO3pacTaromas
(yObIBaro1as) mocyie10BaTeIbHOCTh
Crioco0sI 3a/1aHuUs TIOCTIEIOBATEIIBHOCTH
OIMCATEIbHLIN, TAOJUUHBIN, C IIOMOIIBIO
(GOpMyJIBI N-TO YJIeHa, PEKYPPEHTHBIN

Apudmernueckas u reoMmeTpuyeckast
IIPOrpeCcCUu

Apugdmernueckas 1 reomeTpudecKas
IIPOrpeccuu

CBoiicTBa 4JICHOB apu(METHUECKON U
TF€OMETPUYECKON MTPOrpeECCUit
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CaoiicTBa 4jieHOB apru(METUIECKON U
reOMETPUUYECKON TPOrpecCHii

®opmyIibl N-ro WieHa apupMeTHIecKoil u
TF€OMETPUYECKON MTPOrpeCCuit

®opmyibl n-ro 4ieHa apupMeTudeckoil u
reOMETPUYECKON IPOrpecCuii

dopMyIIbl N-TO WieHa apuhMEeTUIECKON 1
reOMETPUUYECKON TPOrpecCHii

®opmyIibl N-ro WieHa apupMeTHdecKoil u
F€OMETPUYECKON MTPOrpeCCUit

@opMyIIbl CyMMBI IEPBBIX N YIECHOB
apu(MeTHUYECKOi U TeOMeTPHUIECKOI
IIporpeccuit

@opMyIIbl CyMMBI IEPBBIX N YWIEHOB
apupMeTHIECKON U TEOMETPUUIECKON
Iporpeccum

®opMyIIbl CyMMBI MIEPBBIX N YWICHOB
apu(PMEeTHIECKON U TEOMETPHIECKON
nporpeccui

®opMyIIbl CyMMBI MIEPBBIX N YICHOB
apu(PMEeTHIECKON U TEOMETPHUISCKON
porpeccui

3a/auy Ha MPOLIEHTHI, 0AHKOBCKUE
BKJIQJIbl U KPEIUTHI

3ajaun Ha MPOIICHTHI, OAHKOBCKHUE
BKJIJIbI U KPEJUTHI
3amaum Ha MPOLIEHTHI, OAHKOBCKUE
BKJIQJIBl U KPEIUTHI
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100
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3ajaun Ha MPOIICHTHI, OAHKOBCKHE
BKJIQJIBl U KPEIUTHI

3amaum Ha MPOLIEHTHI, OAHKOBCKUE
BKJIJIbl U KPEUTHI

3a/auy Ha MPOLIEHTHI, OAHKOBCKUE
BKJIQJIbI U KPEAUTHI

3ajaun Ha MPOIICHTHI, OAHKOBCKHE
BKJIQJIBI U KPEIUTHI

[IpencraBnenue 0 CXOAUMOCTH
MIOCJIEZI0BATEIBHOCTH, O CYMMHPOBAHUH
OCECKOHEYHO yOBIBaromIei
T€OMETPUUYECKON MTPOTrPECCUU
[IpencraBnenue 0 CXOAUMOCTH
MOCJIeI0BATEILHOCTH, O CYMMHUPOBaHUHU
OCECKOHEYHO yOBIBaromIei
reOMEeTPUUYECKOI Mporpeccuu

Mertox MaremMaTUYeCKON UHIY KLU
Meroa MaTeMaTH4ECKON UHIYKITUH
KonrponsHas pabora o Teme
"YucoBbie NOCIEI0BATENLHOCTH U
nporpeccun”

Kopens n-ii crenenu. CBoiicTBa KOpHS n-
U CTENEeHU

Kopens n-if crenenu. CBoiicTBa KOpHS n-
W cTeneHn

Kopens n-ii crenenu. CBoiicTBa KOpHS n-
U CTENEHU
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Cremnenb ¢ palliOHAIBHBIM MMOKa3aTeIeM
U €€ CBOMCTBaA

CTGHGHL C paI_II/IOHaJIBHI:IM I10Ka3aTcCJICM
U €€ CBOMCTBA

Crenenb ¢ pallMOHAIBHBIM ITOKa3aTeIeM
U €€ CBOMCTBa

ToxnecTBeHHbIE TPe0Opa30BaHUs
BBIPAYKEHUI, COJIEpKAIUX KOPEHb N-U
CTETICHH

ToxnecTBeHHbIe TpeoOpa3zoBaHUs
BBIPAKECHUI, COAEPIKAINX KOPEHb N-I
CTCTICHH

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKCHU, COAEPIKALLNX KOPEHb N-I
CTEIIEHU

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKEHUH, COAEPKAIUX KOPEHB N-I
CTEIIEHU

ToxnecTBeHHbIE TPe0Opa30BaHUs
BBIPAKEHUH, COAEPIKAILIUX CTEIEHB C
palMOHaIbHBIM NIOKA3aTENEM

ToxnecTBeHHble MpeoOpa3zoBaHUs
BBIPA)KEHUI, COJIEpKAILUX CTETEHb C
palMoOHAIBHBIM ITOKa3aTeIeM
ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKEHUI, COIepKAILUX CTENEHb C
paloHaIbHBIM NTOKa3aTeNeM



ToxxnecTBeHHBIC TTPEOOPA3OBAHMS
113 BBIPAYKECHHI, COJIEPIKAIUX CTEIEHb C
paloHaIbHBIM MTOKa3aTeIeM

114 Kontponbnas padota o teme "CrerneHb
C palMoHAIBFHBIM TTOKa3areneM"

[ToBTOpenue u 0606menue. Yncna u
115 BBIYHCIICHUS (3aMHCh, CPABHEHHE,

JIEUCTBUS C JCHUCTBUTEIbHBIMU YHUCIAMH,
YHCIIOBas IpAMast)

[ToBTOpenue u 06061menue. Yucna u
116 BBIUUCJICHUS (3aIUCh, CPABHEHUE,

JIEUCTBUS C JCHUCTBUTEIbHBIMU YHUCIAMH,
4KCIIOBas IpsAMast)

[ToBTOpenue u 06061menue. Yucna u
117 BBIYHCIICHUS (TIPOLIEHTHI, OTHOIICHHUS,

IIPOIIOPLINN)

[ToBTOpenue u 0600menue. Ynucna u
118 BBIYMCIICHHS (TIPOIEHTHI, OTHOIIICHHUS,

MIPOTIOPLINH)

[ToBTOpenue u 06061eHue. Yucna u
119 BBIYHUCIICHHS (pEelIeHUE 3a1a4 13

peaTbHOM KU3HN)

[ToBTOpenue u 0606menue. Yncna u
120 BBIUHCIICHUS (PEIICHUe 3a7a4 U3
peaIbHOM JKU3HU)

[ToBTOpenue u 0606menue. Yucna u
121 BBIUHCTICHUS (PEIIeHUe 3a7a4 U3
peaabHOM KU3HN)



122

123

124

125

126

127

128

129

[ToBTOopenue u 0600menue. Ynucna u
BBIYHCIICHUS (OKPYTJICHHE,
npuOIIKEeHNE, OLIEHKA)

[ToBTOpenue u 06o01meHne. TekcToBbIe
3a/auu (peleHrne TEeKCTOBBIX 3a1a
apupMETUYECKUM H aJIreOpandecKum
crioco6amu)

[ToBTOpenue u 0606menue. TekcToBbie
3a/auu (peleHrne TEeKCTOBBIX 3a1a
apuMeTHIECKUM U areOpandecKum
crioco6amu)

[ToBTOpenue u 06061menue. TekcToBbie
3a7a4n (peleHne TEKCTOBBIX 3aa4
apuMeTHIECKUM U areOpandecKum
criocobamu)

[ToBTOpenue u 06061menue. TekcToBbie
3a7a4uu (peIIeHre TEKCTOBBIX 3a1a4
apudmeTHuecKuM U anredbpandecKum
criocobamu)

[ToBTOpenue n 06o6uIeHNe. TekcToBbIe
3ajaun (pereHne TeKCTOBbIX 3a1a4
apu(pMETHYECKUM U anreOpanyecKum
criocobamu)

[ToBTOpenue n 06o6uIeHNe. TekcToBbIe
3ama4n (peleHne TEKCTOBBIX 3aa4
apu(pMETHYECKUM U anreOpanyecKum
criocobammu)

[ToBTOpenue n o606menne. TekcToBbIe
3ajauu (peIIeHre TEKCTOBBIX 3a1a4



apuMETUYECKUM U aJIreOpandecKum
crioco6amu)

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUS

130 (mpeoOpa3oBaHue anTreOpanIeCKux
BBIpXCHUH, COJIEPIKAIINX CTETICHB C
IIETTBIM ITOKa3aTesIeM )

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXeHUS

131 (mpeoOpa3oBaHue anTreOpanIeCKux
BBIpXCHUH, COJIEPIKAIINX CTETICHB C
LIEJTBIM ITOKA3aTeJIeM )

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXeHUS

132 (mpeoOpa3oBaHue anreOpanIecKux
BBIpXCHUH, COJIEPIKAIINX CTETICHB C
IIETTBIM ITOKa3aTesIeM )

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKeHUS

133 (mpeoOpa3oBaHue anTreOpanIeCKuX
BBIPAYKECHH, COJIEPIKAIINX
apudmeTnyecKuil KBapaTHbIN KOPEHb)
[ToBTOpeHne u 06001IEHNE.
Anrebpanyeckue BbIpaXeHUS

134 (mpeoOpa3oBaHue anTreOpandecKux
BBIPAYKECHH, COZIEPIKAIINX
aprupMeTHUIECKUA KBAIPATHBIA KOPEHB)

135 [ToBTOpenue u 06o0IIEHNE.
Anrebpanyeckue BbIpaXeHUS



136

137

138

139

140

141

(mpeobpazoBaHue anreOpanvaecKux
BBIPAYKECHH, COIEPIKAIINX
apumeTnuyecKuil KBaapaTHbIN KOPEHB)
[ToBTOpEeHMe u 06001IEHNE.
Anrebpanyeckue BbIpaXeHUS
(mpeobpazoBaHue anreOpanvaecKux
BBIPAYKECHH, COZIEPIKAIINX
apumeTnyecKuil KBaapaTHbIN KOPEHB)
[ToBTOpeHne u 06001IEHNE.
Anrebpanyeckue BbIpaXeHUS
(mpeobpazoBaHue ENBIX U IPOOHO-
paloHaIbHBIX BHIPAKEHUN)

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXeHUS
(mpeoOpa3oBaHHe LETBIX U IPOOHO-
panMOHAIBHBIX BBIPAKECHUI)

[ToBTOpenue u o6oOIIEHHE.
Anrebpanydeckue BbIPAKCHHS
(mpeoOpa3oBaHHe LETBIX U IPOOHO-
palMOHAIBHBIX BBIPAKCHUIT)

[ToBTOpenue u o6oOIIEHHE.
Anrebpanydeckue BbIPAKCHHS
(mpeoOpa3oBaHHe LETBIX U IPOOHO-
palMOHAIBHBIX BBIPAKCHUIT)

[ToBTOpeHue u 06001IIeHNE.
Anrebpanyeckue BbIPAKCHHS
(mpeobpazoBaHMe LENBIX U JPOOHO-
paIMOHAIBHBIX BBIPAKECHUH )



142

143

144

145

146

147

[ToBTOpeHmEe 1 0600IIEHNE.
Anrebpanyeckue BhIpaKEHUS
(pasnoskeHne MHOTOYJICEHA Ha
MHOYKHUTEIH, B TOM YHCIE C
MCIOJIb30BaHUEM (hOPMYJT COKPAIIEHHOTO
YMHOKEHU)

[ToBTOpeHme 1 0600IIECHNE.
Anrebpandeckue BhIPAKCHHS
(pa3ioxeHrue MHOTOYJICHA Ha
MHOJKHTEJH, B TOM YHUCJIC C
MCIOJIb30BaHUEM (hOPMYJT COKPAIIEHHOTO
YMHOKEHUS)

[ToBTOpeHue u 06001IEeHNE.
AnreOpanueckre BbIpaXeHHs
(pasnokeHue MHOIO4YIEHa Ha
MHOXHUTEIIH, B TOM YHCIIC C
MCIIOJIb30BaHUEM (HhOPMYJT COKPAIIEHHOTO
YMHOKEHUS)

[ToBTOpeHue u 06001IeHNE.
Anrebpanydeckue BbIPAKCHHS
(MozenMpoBaHKE C TOMOIIBIO (hopMyIT
peabHBIX MPOILIECCOB U SBJICHHI)
OyHkmH (MOCTPOCHUE, CBOWCTBA
M3YYCHHBIX (DYHKIIMIA)

[ToBTOpenue u 06061eHue. DyHKIUU
(mocTpoeHue, CBOMCTBA N3YyUEHHBIX
GyHKIHI)



148

149

150

151

152

153

[ToBTOpenue u 0600menne. PyHKIUN
(mocTpoeHue, CBOMCTBA N3yUYEHHBIX
byHKIHiN)

[ToBTOpenue u 06061eHue. DyHKIUU
(rpaduueckoe perieHrue ypaBHEHHN U UX
CUCTEM)

[ToBTOpenue u o6o0mmenue. PyHKIUU
(rpacduyeckoe perieHue ypaBHEHHH U UX
CHUCTEM)

[ToBTOpenue u 06o6meHue. yHKIUU
(rpaduueckoe pelieHre ypaBHEHHH U UX
CUCTEM)

Hrorosast koHTpoipHas paboTa
[ToBTOpenue u o6o0mmenue. PyHKIUU
(MomenMpoBaHNE PEaNbHBIX IMPOILIECCOB)

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

153






YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






