MHWHHUCTEPCTBO IMPOCBEIEHUA POCCUIACKOM ®EJEPAIIIN
MunucrepcTBo oopazoBanusi KpacHosipckoro kpas
Ynpasiaenue oopazoBanusi Kyparuackoro paiiona

MBOY bepésockasa COLI Nel

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PyxoBoautens HIMO 3amectutenb qupekropa  upexktop MbOY
no YBP bepezopckoit COIL Ne

10

K.H. XKenesnsaxosa
[Homep npukaza] ot «28» 08

H.H. CyxapeBa

2023 1. [Homep npukaza] ot «28» 08 ®.A. Sctpeb
2023 r. 157 oT «28» 08 2023 1.
OOKYMEHT NOANMCAH
SNEKTPOHHOW MOAMNCHIO
CepTudmkar: 7B032FC1BF8C220ED603F4D00221AF77
Bnapeneu: Actpeb ®enop AnekcaHaposuy
[Oewcteutener: ¢ 03.04.2023 no 26.06.2024
PABOYAS ITPOI'PAMMA

(ID 1615608)

y4eOHOro Kypca «AJreopa (yriy0JéHHbII YPOBEHb)»

Ut o0ydarommxcst 7 — 9 KiraccoB

c. bepe3oBckoe 2023



INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBis€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOLIETro
oOpa3oBaHUs: OHA 0OecTeuynBaeT U3yUeHHE JPYIUX JUCUUIUIMH 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 abCTpakmuii, Ccrmoco0e OTpPaKEHUS MaTeMaTHYEeCKOW HayKOH
SBJIEHUI U TPOLECCOB B NPHUPOJE M OOILIECTBE, POJIM MaTEMaTHYECKOrO
MOJIETMPOBAHUS B HAYYHOM IMO3HAHUH U B IPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HAyYHOI'O0 MUPOBO33PEHMS U KAUECTB MBIIUIECHUS, HEOOXOIUMBIX JJIs aalTaluy B
COBpeMEHHOM Iu(dpoBoM oO1iecTBe. M3yuenue anreOpsl o0ecrneunBaeT pa3BUTHE
yMEeHMsI Ha0monaTh, CpaBHHUBATh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTHU MBIIIJIEHUS, CIIOCOOHOCTU 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 mpenoiaraeT 3HaUuTeIbHbBIN
00BEM CaMOCTOSTEIHLHOM ACSITEIIBHOCTH 00YUaIOIIUXCS, TOITOMY CAMOCTOSITEIIbHOE
pelieHre 3a7ad  OOyYalolMMHUCA SBISETCS peaju3aluuei JesTeIbHOCTHOIO
OPUHIMIA O0yYEHHUS.

B crpyktype mnporpammbl y4eOHOTO Kypca «Anredpa» yriyOnEéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOINYECKHE JIMHUU:
«Uucna u BBIUKCICHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPAaBHEHHUS 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 OOydYarOIIMMCSl 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  OBJAQJACHHUIO  OOYYalOIIMMHUCA  OCHOB
YHUBEPCAIBHOIO MaTeMaTH4EeCKOro s3blka. CoaepaTeNbHOM M CTPYKTypHOU
0COOCHHOCTBIO y4eOHOro Kypca «AnreOpa» sBISETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Copepxxanue nuHUM «Yuclia W BBIYKMCIECHUS» CIYXKUT OCHOBOM IS
JabHEHIIIeT0 U3Y4YEHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOUIMXCS
JIOTUYECKOT'0 MBILIUIECHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BAThCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCETHEBHOM
*KU3HU. Pa3BuTHe MOHATUSA O YUCJIE HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUS
CBA3aHO C PALMOHAJBHBIMU W HPPALMOHAIBHBIMU YHCIaMH, (OPMUPOBAHUEM



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

ConepkaHue JByX alreOpandeckux JUHUN — « AIreOpandecKre BhIPaKECHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOYHAOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOAMMOTO JJIS PEeUIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKpY Karolel peaabHocTi. Ha ypoBHE OCHOBHOTO OOIIETO
oOpazoBaHMsi y4yeOHBIH Marepuan TPYNINHUPYETCS BOKPYT  PalMOHAIBHBIX
BBIpaKEHUN. Anredpa JEMOHCTPUPYET 3HAUYCHHE MaTEMAaTHUKHU KakK sI3bIKa s
MOCTPOCHUSI MaTEeMaTUYECKUX MOJEJEeH, ONUCaHMS TMPOLECCOB U  SBJICHUU
peanbHOTO MUpa. B 3amaun o0ydyeHus anreOpe BXOAAT TakKe adbHEHIIIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIIUICHHS, HEOOXOJUMOTO, B YACTHOCTH, JJIsI OCBOEHUS Kypca
uHPOpMATHKK, ¥  OBJIAJICHUE HAaBbIKAMH  JICIYKTHUBHBIX  PacCyXICHUMU.
[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
JUISl OTIMCAaHUs ¥ UCCIIEI0BaHUs PA3HOOOPA3HBIX MPOIECCOB U SIBIICHUM B MPUPOJIE U
oOmiecte. M3yuenue Matepuana CiocOOCTBYET Pa3BUTUIO y O0yUaIOIIUXCS YMEHUS
UCIIOIBb30BaTh PA3JIUYHbIE BBIPA3UTENBHBIE CpPEJCTBA S3bIKA MATEMaTUKH —
CJIOBECHOT'0, CHMBOJIMYECKOTO, Tpaduueckoro, BHOCUT BKJIaJ B (OPMUPOBAHUE
IPEICTaBICHUN O POJIM MaTeMaTUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYpPHI.

VYriyOnéHHbIl Kypc alire0pbl XapaKTepru3yeTcs: U3y4EeHUEM JOTIOJIHUTEIHLHOTO
TEOPETUUYECKOTO amnmapara ¥ CBsI3aHHBIX C HUM METOJIOB pelieHus 3aaa4d. Anredpa
SIBIIICTCS SA3BIKOM JIJIS1 OMMCAaHUS 0OBbEKTOB U 3aKOHOMEPHOCTEH, CITY>KUT OCHOBOM
MaTeMaTU4YecKoro mojaenupoBaHusi. [Ipu 3ToM camMu 0OBEKTHI MaTEMaTUYECKHUX
YMO3aKJIIOUEHU M TPUHAThIE B airedpe MNpaBWwia HUX KOHCTPYUPOBAHUS
CIOCOOCTBYIOT (POPMUPOBAHUIO YMEHUN OOOCHOBBIBATh U JIOKA3bIBATH CYXKICHUS,
Pa3BUBAIOT MATEMATUYECKYH0 HWHTYUIIMIO, KpPaTKO M HAarJJHO pPacKpbIBaIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHHM M ydaT X MpUMeHeHuo. Tem caMmbiM anredpa
3aHUMAEeT OJHO U3 BEAyUIMX MeCT B (OPMUPOBAHMHM HAYYHO-TEOPETUYECKOIO
MBIIUICHUST 00YyYarOIINXCsl.

CormacHo yueOHOMY IaHy B 7-9 Kjaccax w3ydaercs Y4eOHBIH Kypc
«Anre0dpay», KOTOPBIA BKIIOYAET CJECAYIOIIME OCHOBHBIE pa3/ieNibl COACPIKAHUS:
«Hucna ¥ BBUHCICHUA», «ANreOpanueckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DYHKIIUI.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoaurcs 408 yacos: B 7 kitacce —
136 yacos (4 yaca B Heenmi0), B 8 kiacce — 136 yacoB (4 yaca B Hefeqn0), B 9 Kiacce
— 136 yacoB (4 yaca B HeZeIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa 1 BBIYMCICHUSA

Panmonanbabie uncia. CpaBHEHHE, YMNOpSAIOYMBAHHE M apU(METHUYECKUE
JICUCTBUS C PAMOHAIBHBIMU YHCIaMU. YucaoBas mpsiMasi, MOLyJIb YUCIA.

Crenenb C HaTypajbHbIM IIOKa3aTeleM M €€ CBOMCTBA. 3amuCh 4YHCIA B
JECATUYHOU IMO3ULIMOHHON CUCTEME CUUCIICHUS.

Perienrie TeKCTOBBIX 3a/1au apudmeTudeckum crocobom. Pemenue 3anau u3
peanbHOM MPAKTUKU HA YaCTH, Ha JPOOU, HA IPOLICHThI, IPUMEHEHUE OTHOLIEHUN U
MPOTIOPIINI TIPH PEIISHUH 3a/1a4, PEIICHNE 3aa4 Ha JBKEHUE, paboTy, TOKYTIKH,
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 nenuMocTH CyMMbl U
IIPOU3BEICHUS LIEJIBIX YMCEII IIPU PEIICHUH 33/1a4 C IPAKTUYECKUM COAEPKAHUEM.

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

Jlenenue ¢ octaTkoM. ApudMeTruuecKkue onepanuy HaJl OCTaTKaMHu.

AuredpanvecKkue BbIPaKeHUs

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

ToxnectBo. ToxaeCTBEHHbBIE MPeOOpa30BaHUS AreOPandeCKUX BhIPAKCHUH.
JloKa3aTenbCTBO TOXKECTB.

OnHounensl. OHOYJIEH CTaHAAPTHOTO BUAA. CTENEHb OJTHOYJICHA.

Muorouniensl. MHoOrowieH crangapTHoro Buga. CTeneHb MHOTOWICHA.
CrnosxeHue, BbIYMTAHHE, YMHOXKEHHE U JieleHrue MHoroudjeHoB. [IpeoOpasoBanue
L[EJIOT0 BBIPaXEHHs B MHOTOUWIECH. KopHU MHOTOUJIEHA.

@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 BbIpaKEHHIA.

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

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHoi nepemenHoil. Kopenb ypaBHeHus. CBoNCTBa ypaBHEHHI
C OJHOW IepeMeHHOW. PaBHOCWIBHOCTH ypaBHEHUMH. YpaBHEHHE Kak
MaTeMaTH4eCKask MOJIENIb PEAIbHON CUTYAIUU.



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

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHHOrO ypaBHEHHS C ABYMSI
nepeMeHHbIMU. CHCTeMBbl JIMHEHWHBIX YpPAaBHEHHH C JByMs [EPEMEHHBIMHU.
['paduueckuii MeTON pEIICHHWS CHUCTEMbl JIMHEWHBIX YpaBHEHUUW C JBYyMS
nepeMeHHbIMU. PelieHne cucTeM JIMHEWHBIX YPaBHEHHH C JABYMs IEPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METOJNOM clokeHusa. Cucrema JByX JIMHEHMHBIX
YPaBHEHHU C IBYMS IIEPEMEHHBIMHU KaK MOJEINb PEAIbBHOW CUTYALUH.

DOyHKUIUHA

KoopanHara Touky Ha npsimoi. HucnoBsle mpoMexyTku. PaccrosiHue Mexy
JBYMS TOUKaMU KOOPJAMHATHOU MPSAMOM.

[IpsimoyroisibHast cucrteMa KoopAauHaT. AOcuucca M OpAMHATa TOYKH Ha
KOOpAMHATHOM TuiocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbX GopMynaMu. YteHue
rpaUKOB peallbHbIX 3aBUCUMOCTEIA.

@OyHKIHMOHAIBHBIE 3aBUCUMOCTU MeX1y BenuuuHamu. [loHsTHe (yHKUMH.
OyHKIMS Kak MareMmarhyeckas MojeNb peaidbHoro mpouecca. OO0xacTh
onpezaeneHus u o0aacTh 3HaueHu Qynkunnu. Criocoos! 3aganus Gynkuuu. ['padux
¢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 wuppanuoHanbHOro uucina. JleucTBHs € HppalUOHAIBHBIMU YHUCIIAMU.
CBolicTBa IEUCTBUI C UPPALMOHAIBHBIMUA YrciamMu. CpaBHEHNE UPPALIMOHAIBHBIX
qucel.

[IpencraBieHnss O pacIIMPEHUAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJbHBIX, LIENbIX, 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!

Anrebpanyeckass apoOb. JlomycTuMble 3HAa4YEHHS] NMEPEMEHHBIX B APOOHO-
paIMoOHANIBHBIX  BhIpaXKeHUsIX. (OCHOBHOE CBOWMCTBO anreOpamdeckoil mpoOwu.



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

PanmonanbHbie BBIPAXKEHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
pPalMOHAJIBHBIX BBIPAKECHUM.

JlomycTuMBIE 3HA4Y€HHsI IEPEMEHHBIX B  BBIPAXKECHUAX, COJIEPKALIUX
apudmMeTrnyeckue KBaJapaTHble KOpHH. ToOIecTBEHHble MpeoOpa3oBaHUs
BBIPAXEHUM, COlepKALUX apU(PMETUUECKHUE KBaIpaTHbIE KOPHHU.

CrerneHb ¢ 1IeJIbIM MOKa3aTesieM U e€ cBoiicTa. [Ipeobpa3oBaHue BoIpaXeHUid,
COZEPIKAIINX CTEIICHHU.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHenue. dDopmysa KOpPHEH KBAaJApPAaTHOIO ypaBHEHUS.
Konn4decTBo IEHCTBUTENBHBIX KOPHEM KBaJpaTHOTO ypaBHeHus. Teopema Buera.
VYpaBHEHUs, CBOAUMBIE K TUHEWHBIM YPAaBHEHUAM WU K KBAJAPATHBIM YPAaBHEHUSIM.
KBagpatHoe ypaBHeHHE ¢ mapameTrpom. PemnieHume TEKCTOBBIX 3a1ad ¢ ITOMOIIBIO
KBaJIpaTHBIX YPAaBHEHHUM.

JlpoOHO-palloHaNbHble  ypaBHEHUs. PemieHue  JpoOHO-paliOHaNbHbBIX
ypaBHeHUH. PelieHre TEKCTOBBIX 3aJad C MOMOILBIO JIPOOHO-PALMOHAIBHBIX
ypaBHeHUH. ['padmyeckas nHTepnpeTanys ypaBHEHHUI ¢ JByMsI IEPEMEHHBIMH.

Yucnosslie HepaBeHCTBA. CBOKMCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. CllokeHue
U YMHOXXCHHME YHCIOBbIX HEpaBeHCTB. OLEHWBAHME 3HAYEHUS BBIPAKECHUS.
Jloxa3arenbCcTBO HEPABEHCTB.

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

JInHEerHOE HEPABEHCTBO C OJHOM IMEPEMEHHOW MU MHOXKECTBA €r0 PEIICHUM.
Pemenne MTMHENHBIX HEPABEHCTB € OAHOU NepeMeHHOM. CHCTEMBI U COBOKYITHOCTH
JIMHEVHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN. PelieHue TEKCTOBBIX 3ajay C
MTOMOIIBIO JJMHEMHBIX HEPABEHCTB C OJTHON IEPEMEHHOM.

DOyHKUUHA

OO0nacTb onpezeneHuss U MHOXECTBO 3HaUeHUH QyHkiuu. CrnocoObl 3a1aHus
¢bynkuuid. ['padux dynkuun. Urenue cBoiicTB pyHkuuu no e€ rpadguky. Iprumeps
rpadukoB pyHKINN, OTpasKaIOIIUX PEAIbHBIE 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.

Aure0panvecKkue BhIPaKeHUs

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

KBanparusiii TpéxwieH. KopHu kBaaparHoro tpéxuneHa. PaznoxxeHue
KBaJpaTHOI'0 TPEXWIEHA 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 npoOHO-paliMOHAIbHBIX YPaBHEHUH.

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 YPABHEHUM C IBYMs IEPEMEHHBIMH KaK MOJIENIb PEaJIbHOM CUTYaLlUH.

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. IIpocTelile HepaBeHCTBA ¢ TAPAMETPOM.

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. Mcmonb3oBaHue CBOWCTB
KBaJpaTUuHOU (QyHKIMU [ perienus 3aaad. [loctpoenue rpaduka KBagpaTnaHON
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 rpadukoB GyHKIIHI ¢ TOMOIIBIO MPEe0Opa3oBaHUM.

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) 3K0JIOrH4e€CKOro 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 UX 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, MpuodpeTaTb B COBMECTHOW JESTENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONbITA IPYTUX;

HEO0OXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYJIUMPOBATh UJIEH,
NOHSATHS, TUIOTE3bl 00 00BEKTaX W SBJIEHUSAX, B TOM UYHUCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIMTHI COOCTBEHHBIX 3HAHUNW 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
HOCIeACTBUSL, (HOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDBI

B pesynbTare ocBoeHHS MpOrpaMMbl IO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOyyaroierocst 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTePU3YIOIIHECs OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATENFHBIMU  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 MEXIYy MOHATUSAMH, (POopMyIUpOBaThH
OTIpe/IeTICHNS TIOHATHI, YCTAHABIMBAThH CYIIECTBCHHBIN MPU3HAK KIACCU(DUKAIUH,
OCHOBAHUSI JIJIs1 000OIICHHS M CPAaBHECHHS, KpUTESPUHU ITPOBOJUMOTO aHAJIN3a;



BOCIIpUHUMATh,  (OopMyIupoBaTb U  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIIHE, 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, JCIYKTUBHBIX 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, HWCCIEAOBAHUS, 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 MHGOpMALMH, JaHHBIX,
HEOOXOUMBIX JIJISl peIICHHs 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 KOMOMHALIUSIMU;

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
LeJIAMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, JaBaThb MOSCHEHUS IO XOJy peUIeHus 3a/Jayu,
KOMMEHTHUPOBATh NOJIyYeHHBIN PE3YNIbTAT;

B X0/€ 00OCYXXJIeHUS 33JaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOMl TEMBI,
npoOyieMbl, peuiaeMol 3aJayd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pEILIEHNUs, COIMOCTABIIATH CBOM CYXKJIEHHUS C CYXACHUSMU JAPYTUX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh pa3jiM4Me W CXOJCTBO MO3ULHUNA, B KOPPEKTHOW (opme
(dbopMyIUpOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,

IIPEICTABIIATh PE3YyJIbTAThl PEIICHMS 3aJ1auy, SKCIIEPUMEHTa, UCCIIEI0BaHus,
IPOEKTa, CaMOCTOSTENbHO BbIOMpPATh (opMmaT BBICTYIUIEHHS C Y4YETOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH;

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

y4acTBOBaTh B TPYIIOBBIX GopMax paboTsl (0OCykaeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» U UHBIE); BHITIOJIHATH CBOIO YaCTh Pa0OTHI M KOOPUHUPOBATH
CBOM JICHCTBHSI C IPYTHUMH WICHAMH KOMaH/Ibl, OLICHUBATh KAYECTBO PE3yJbTaTa U
Ka4yeCTBO CBOEIO BKJaJla B OOIIMNA pe3ynbTar 10 KpUTEpUsIM, cHOpMyIMpOBaHHBIM
Y4YaCTHUKaMU B3aUMOJICUCTBHUS.

PeryisiTuBHbBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

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

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEeHIeHUs 3ajaud (UJu €ero
4acTh), BBIOMpaThb CHOCOO peleHus ¢ YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATh BapHaHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIHIH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJIETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS IMpollecca U pe3yJibTara
pelIeHus: MaTeMaTUYEeCKOM 3a]1auu, CAMOMOTHUBALIUU U PEPIIEKCUU;

IPENBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELUIECHUU 3a/1ayH,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJCHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



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 U (PAKTOB,
JaBaTh SMOIIMOHAJIBHYIO 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 BBIYHMCIICHUS, COCTABIISATh U OLIEHUBATh YMCJIOBBIE BBIPAXKEHUS
IIPU PEIICHUH MPAaKTUYECKUX 3a/1a4 U 33/1a4 U3 APYTUX YIeOHBIX MPEIMETOB.

OKpyTrasTh YKciia ¢ 33JaHHON TOYHOCTBIO, a TAKXKE 110 CMBICITY PAKTUYECKOM
CUTYyallM, BBIIOJIHATh IPUKHUIKY M OLEHKY pe3yJbTaTa BBIYHCICHUMN, OLEHKY
3HAYEHUN YHCIIOBBIX BHIPAXKEHU, B TOM YUCJIE MPU PELICHUU MPAKTUYECKUX 3aa4.

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

Pemate IpakTHKO-OPUEHTUPOBAHHBIE 3aJa4M, CBS3AHHBIC C OTHOILUECHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, WHTEPHPETUPOBATH
pe3ynbTaThl pelIeHUs 3a7a4 ¢ YYETOM OTrpaHUYEHMi, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpuBaEeMbIX OOBEKTOB.

J1emuMocCTb.



Jloka3bIBaTh U MPUMEHATH MPHU PEIICHUH 3aa4 MPU3HAKU JCIIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku J€IMMOCTH CYMMbI U IPOU3BEACHUS LETBIX YUCET.

PacknaapiBaTh Ha MHOXKUTEIIM HATypabHbIE YKCIIA.

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

HaxonuTh HamOOMbIINKA OOIIMK JETUTEIh M HaMMEHbIee 00Imee KpaTHOe
YKCeJl M UCIOJIb30BaTh UX MPHU PEIICHUH 3a/1a4, IPUMEHTh airoput™ EBkina.

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

AaredpanvecKkue BbhIPaKeHUsI

BripakeHus ¢ nepeMeHHbIMHU.

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

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

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

MHOTrO4JIEHBL.

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

BoinonusaTe neictBus (CI0KeHHE, BBIYMUTAHUE, YMHOKEHHUE) C OJJHOUJICHAMU
U C MHOTOWJICHAMHU, MPUMEHSTH (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaApaT U
KyO0 CyMMBI, KBapaT U KyO pa3HOCTH, Pa3HOCTh KBaJpPaTOB, 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 MOHATHEM OCTATKA IO MOJTYJIIO, IPUMEHSTH CBOMCTBA
CPaBHEHUH IO MOJYJIIO, HAXOAUTh OCTaTKH CYMMBI U ITPOU3BEIACHUS 10 JAHHOMY
MOZYJIIO.

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-i 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, CBOIAILIAECS K HUM,
IpOOHO-pallMOHAIbHBIE YPABHEHUS.

Pemars HECHOKHBIE KBaIpaTHBIE YPABHEHNUS C IAPAMETPOM.

PemaTe nuHENHBIE HEPABEHCTBA, KBAJpPATHBIE HEPABEHCTBA, MCIIOJIb30BATh
METOJI MHTEPBAJIOB, M300pakaTh pEIICHHE HEPABEHCTB HA YKCIOBON MNPSMOH,
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 ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIBHOCTD, apu(pMeTHIecKas
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 TE€OMETPUUECKON MTPOTPECCHl, 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

YNCJIA 1 BBIYMCIIEHH L.
ParonanpHele yncia (IOBTOPEHKE)
OVYHKIMU. KoopauHatel u

rpaduxu. yHKIIUU
AJITEBPAMYECKUE BBIPAXKEHUN .

BeIpaxxeHus ¢ nepeMeHHbIMU

YPABHEHUA 1 CUCTEMbI
YPABHEHUI. JIuneiinbie ypaBHEHHS

YMCJIA U BBIYUCJIIEHU . Crenens ¢
HaTypaJbHBIM I0Ka3aTeIIEM

AJITEBPANYECKUE BBIPAKEHU .
MHOTro41eHbI

AJITEBPAMYECKUE BBIPAXKEHU L.
DopMyJIbl COKPAILIEHHOTO YMHOXKEHHUS

YUCJIA 1 BBIUMCJIEHUS. [AenumocTth
OYHKUWU. JIuneiinas pyHKuus

YPABHEHU 1 CUCTEMBI
VPABHEHUM. CrcTeMbl TMHEHHBIX
ypaBHEHUH

[ToBTOpenue, o600mEeH e,
cUcTeMaTu3alus 3HaHU!

KoanuyecTBO 4acoB

Bcero

11

17

10

23

14

10
16

14

KonTpoJbHbIe
padoThl

IIpakTHyeckne
padoThI

DJIEKTPOHHBIE

(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl



OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136



8 KIIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
NPorpamMmslI

YPABHEHIA U HEPABEHCTBA.
Hepasencrtpa

YUCJIA 1 BBIYHMCJIEHU . KBaapaTHbrIit
KOpeHb

YPABHEHUMA 1 HEPABEHCTBA.
KBagpartusle ypaBHeHUS

AJITEBPAMYECKUE BBIPAXKEHU L.
JIpoOHO-palinoHabHBIE BRIPAKEHUS

YPABHEHUA 1 HEPABEHCTBA.
JIpoOHO-palinoHaNbHbIE YPaBHEHUS

®YHKINU

AJITEBPANYECKUE BBIPAXKEHI L.
Crenenu

UNCJIA U BBIYUCIIEHUA. [lenumocTb

[ToBTOpenue, 06061IEeHNE,
CHCTeMaTHU3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOIPAMME

KoauuecTBO 4acoB

Bcero

20

17

17

17

19

15

14

10

136

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

25

15

25

25

12

34

136

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl






IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Koan4yectBo 4yacos DJIEKTPOHHBIE
ara uudposbie
Ne ni/m Tema ypoka Kontpoabnubie IIpakTuueckue A p
Bcero HU3y4eHus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[ToBTOpeHue. PannoHaibHbIE YnCiIa 1 04.09.2023

[ToBTOpenue. CpaBHEHUE,
2 yHOpSAOYMBaHUE U apUPMETHUECKHE 1

. 05.09.2023

JEHCTBHS C palliOHATbHBIMU YHCIIAMU
[ToBropenue. Uucnosas npsamas, 1
MOJTyJIb YHCIa 06.09.2023
IToBropenue. IIponeHTsl, 3anUCh

4 MIPOIICHTOB B BHJIEC ApoOH 1 Apodu B 1 07.09.2023
BH/IC TTPOIICHTOB
[ToBTOpenue. Tpu OCHOBHBIE 3a7a4n 1
Ha TPOLICHTHI 11.09.2023
[ToBTOpenue. Tpu OCHOBHBIE 3a1a4n |
Ha MPOLEHTHI 12.09.2023
[ToBTOpenue. Penienre TEKCTOBBIX i
3a/1a4 apuhMETHICCKHM CITOCOOOM 13.09.2023
[ToBTOpenue. Pemenue 3anau u3
peaNbHOM MPaKTUKK HA 9acTH, APOOH, |
IIPOLIEHTHI, IPUMEHEHNE OTHOIIECHUN 14.09.2023

U IIPOIIOPLUH IIPU PELICHUU 3a]1a4



10

11

12

13

14

15

16

17

18

19

[ToBTOpenue. Pemenre 3amay u3
peanbHOM MPaKTUKK Ha 4acTH, APoOH,
MPOLICHTHI, TPUMEHEHUE OTHOLIECHU I
Y IPOTIOPIUI NP PELICHUU 33124
[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;
pellIeHre 3a1a4 Ha ABIKEeHUeE, paboTy,
MTOKYIIKH, HAJIOTH

BxonHas koHTponbHas padboTa

KoopanHaTa Touku Ha npsAMoii

UucnoBbie TPOMEKYTKH

YucoBble IPOMEKYTKH

[IpsiMoyronbHas cucteMa KOOpIMHAT.
Alcmucca v opuHaTa TOUYKH Ha
KOOPAMHATHOW INIOCKOCTH

[TpssMoyTosbHAsT cCCTEMa KOOP/IMHAT.
AOcnucca 1 opJIMHATa TOYKH Ha
KOOPJWHATHOM IJIOCKOCTH

[Tpumeps! rpadukoB, 3aTaHHBIX
dhopmynamu

Urenue rpaukoB peabHbIX

3aBUCUMOCTEN

PaccrossHue Mexny AByMs TOUKAMH
KOOPAMHATHOU MPSMOM

18.09.2023

19.09.2023

20.09.2023

21.09.2023

25.09.2023

26.09.2023

27.09.2023

28.09.2023

02.10.2023

03.10.2023

04.10.2023



20

21

22

23

24

25

26

27

28

29

30

cI)yHKHI/IOHa.]'II)HI)Ie 3aBHCHUMOCTH
MCXKIY BCIIMUYWMHAMUA

[Tonsatue Gpynkuun. OyHKIUSA KaK
MaTeMaTh4ecKasi MOJEIb PEAbHOTO
mpouecca

[Tonstue pynkunn. OyHKINA KaK
MaTeMaTu4ecKast MOJEJb PEaJIbHOTO
mpouecca

[Tonstue pynkunn. yHKINA KaK
MaTeMaTH4eCKasi MOZEIIb PEAILHOTO
mporuecca

OO6acth onpeesieHus 1 00J1acTh
3HAYCHUH (PYHKITUU

Ob6mnacTh onpeneneHus u 00J1acTh
3HAYeHUH QYHKIUU

Crnioco0sl 3a1anust GyHKIIUU

I'paduk bysakmmm

Konrponsnas pabora o Teme
"Koopaunats! u rpapuku. @yHkuun"

BLIpa)KeHI/IC C IICPEMCHHBIMHU.
3HaueHne BBIPAXKCHUA C
NEPCMCHHBIMU

Bripaxkenue ¢ nepeMeHHbIMHU.

3HaYEHHE BBIPAKECHUS C
MePEeMEHHBIMU

05.10.2023

09.10.2023

10.10.2023

11.10.2023

12.10.2023

16.10.2023

17.10.2023

18.10.2023

19.10.2023

23.10.2023

24.10.2023



31

32

33

34

35

36

37

38

39

40

41

42

43

Bripaxkenue ¢ nepeMeHHbIMHU.
3HaYEHHE BBIPAKECHUS C
MePEeMEHHBIMU

[IpencraBinenue 3aBUCUMOCTH MEXKILY
BEJMYMHAMU B BUJE (POPMYJIBI

IIpencraBieHue 3aBUCUMOCTH MEXKY
BEJIMYMHAMU B BUIE (OPMYIIBI

Boruncnenus no gopmynam

Brruucnenust mo popmynam

YpaBHEHHE ¢ OHOU NIEPEMEHHOM.
Kopenb ypaBHEeHU

CBoiicTBa ypaBHEHU C OJJTHOM
MepEMEHHOM

CBoiicTBa ypaBHEHH ¢ OHOU
MEPEMEHHOM

PaBHOCHUIIBHOCTH YpaBHEHUN

VYpaBHeHHE KaK MaTeMaTH4YecKas
MOJIETb PEaTbHOM CUTYaLMHU

Yucio KopHEHN JIMHEWHOTO ypaBHEHUS

Hucno KOpHEN JTUHEUHOTO YPaBHEHHUS

Perrenyie TEKCTOBBIX 3a7a4 C
MMOMOIIBIO JIMHEWHBIX YPaBHEHHI

25.10.2023

26.10.2023

30.10.2023

07.11.2023

08.11.2023

09.11.2023

13.11.2023

14.11.2023

15.11.2023

16.11.2023

20.11.2023

21.11.2023

22.11.2023



44

45

46

47

48

49

50

51

52

53

54

JIuHeitHoe ypaBHEHHE, COJIepKaIlee

3HaK MOIYJIs

Konrponsnas pabora o Temam
"BoIpaskeHus ¢ nepeMeHHbIMU",
"JIuHeilHble ypaBHEHUS"

CreneHs ¢ HaTypaJIbHbBIM
I1OKa3aTcjIceM

CBoiicTBa CTENEHH C HATYPATIbHBIM
MoKa3aTeieM

CBolicTBa CTENEHU C HATYpaJIbHbIM
IIOKa3aTeNneM

CBoiicTBa CTEIICHU C HaTypaJIbHbIM
I1OKa3aTcjIceM

3amnucek yucia B IeCITUYHON
MMO3UIIMOHHON CHUCTEME CUMCIIEHHUS

3ammce ynciia B IECATUIHOM
MO3UIMOHHOM CUCTEME CUUCIIEHUS

OpnHounensl. OMHOYIEH
crangaptHoro Bujaa. CreneHn
OJHOYJIEHA

OngowieHsl. OqHOYIEH
cTtangapTHoro Bujaa. CreneHnb
OJHOWJIEHA

Muorouiensl. MHOro4JieH
cTtaHaptHoro Buaa. CteneHp
MHOTroO4JIeHa

23.11.2023

27.11.2023

28.11.2023

29.11.2023

30.11.2023

04.12.2023

05.12.2023

06.12.2023

07.12.2023

11.12.2023

12.12.2023



55

56

57

58

59

60

61

62

63

64

65

66

67

Muorouiensl. MHOrowieH
ctangaptHoro Buaa. CTeneHn
MHOTOYJIEHA

CI10eHe U BEIUUTAaHUE
MHOTOYJICHOB

CnoskeHre ¥ BEIYUTaAHHUE
MHOT'O4JICHOB

CnoxeHre U BEIYUTAHHE
MHOTI'O4JICHOB

VMHOXKEHIE U JACJIICHHUEC MHOT'OYJICHOB

YMHOXEHHE U ACJIICHHUC MHOT'O4YJICHOB

VMHOXEHIE U JCJIICHNUEC MHOT'OYJICHOB

VMHOXKEHIE U JACJIICHHUEC MHOT'OYJICHOB

ITpeoOpa3oBaHue LETOTO BBIPAKEHUS
B MHOT'OYJIEH

[TpeoOpa3oBaHue ETOTO BHIPAKEHHS
B MHOTOYJICH

[IpeoOpazoBaHue 1IETOTO BBIPAKECHUS
B MHOI'OYJICH

KOpHI/I MHOI'O4JICHa

Kopuu mHorounena

13.12.2023

14.12.2023

18.12.2023

19.12.2023

20.12.2023

21.12.2023

25.12.2023

26.12.2023

27.12.2023

28.12.2023

09.01.2024

10.01.2024

11.01.2024



68

69

70

71

72

73

74

75

76

77

78

ToxnectBo. TOXIEeCTBEHHEBIE
npeoOpa3oBaHus AreOpandecKux
BBIPAYKEHUI

ToxnectBo. TokIECTBEHHbBIE
peoOpa3OBaHUs ANTreOPanIeCKUX
BBIPAYKCHHI

ToxnectBo. ToxIeCTBEHHbIE
npeoOpa3oBaHus anreOpandecKux
BBIPAKCHUI

ToxnectBo. ToxxecTBEHHBIE
npeoOpa3oBaHus anredpanyecKux
BBIPAKCHUIN

ToxnectBo. TOXIEeCTBEHHEBIE
npeoOpa3oBaHus anredpanyecKux
BBIPAYKEHUI

JlokazaTenbCTBO TOXKIECTB

KonrponsHas pabora o Temam
"CreneHp ¢ HaTypaJbHbIM
nokaszaresieM", "MuorousiaeHs!"

KBampar cymMMBbI U KBajipaT pa3HOCTH
JBYX BBIPAXKCHHUI

Ky06 cymmbl 1 Ky0O pa3HOCTH ABYX
BBIPAYKCHHI

KBampaT cyMMBbI HECKOTBKUX

BBIPAKCHUI

ITpou3sBeneHne pa3HOCTU U CyMMBbI
JBYX BBIpaXCHUN

15.01.2024

16.01.2024

17.01.2024

18.01.2024

22.01.2024

23.01.2024

24.01.2024

25.01.2024

29.01.2024

30.01.2024

31.01.2024



79

80

81

82

&3

84

85

86

87

88

89

90

91

IIponsBeneHne pa3sHOCTH U CyMMBI
JIBYX BBIPAXKECHHI

CymMma u pa3HocTh KyOOB IBYX
BBIPaKCHUI

CymMma u pazHocTh KyOOB IBYX
BBIPAYKEHUI

Pa3zHocTh KBaipaToB IBYX BBIPAKECHHI

Paznoxxenne MHOrOYIeHA Ha
MHOKHATEITH
Paznoxenne MHOro4JeHa Ha
MHOKHUTEIIN

BriHECEHHE 00LIETO MHOKUTENSA 3a
CKOOKH

Meroa rpynnupoBku

[IpousBeneHne pa3HOCTU CYyMMBI IBYX
BBIp@XKEHUI, CyMMa U pa3HOCTh KyOOB
JBYX BBIpaKCHUU

KonTtponbhas paboTa mo teme
"dopMyIIbI COKpPAIIEHHOTO
YMHOXeHUS"

JlemumocTh nenbix yucen. CBoicTBa
JNETUMOCTH

[Ipocteie u cocTaBHbIC uncna. YETHbIE
Y HEUETHBIE YHCIIA

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

01.02.2024

05.02.2024

06.02.2024

07.02.2024

08.02.2024

12.02.2024

13.02.2024

14.02.2024

15.02.2024

19.02.2024

20.02.2024

21.02.2024

22.02.2024



92

93

94

95

96

97

98

99

100

101

102

103

104

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

IIpu3Haku AeNUMMOCTH CyMMBI U
HpOI/ISBeIIGHI/ISI ICIbIX YUCCIT HpI/I
pelieHuu 3a1a4y

JemumocTh 1eabix uncel. CBOMCTBA
JICIIMMOCTH

HauOospmmii o01mmii qeIurens U
HaMMEHbIIIee 00IIee KPaTHOE ABYX
YUCcen

B3anMHO nipocThle ynciia

AnroputMm EBknnpa. Jlenenue c
OCTaTKOM

CpaBHEHHUS TIEJIBIX YHUCEIT TIO MOJTYJTIO
HATYpaJbHOTO YKCIa

Jluneitnast pynkmums, e€ cBolicTBa

Jluneiinas QpyHkuus, e€ CBOUCTBA

Jlunetinas Qynkius, e€ cBOCTBA

I'padux nmuHeHON QyHKIIHI

I'paduxk nuHeiHOM QyHKIHH

I'paduk nuHEHHON QYHKITUN

26.02.2024

27.02.2024

28.02.2024

29.02.2024

04.03.2024

05.03.2024

06.03.2024

07.03.2024

11.03.2024

12.03.2024

13.03.2024

14.03.2024

18.03.2024



105

106

107

108

109

110

111

112

113

114

115

116

117

118

I'paduk nuHEHHON QYHKITUN

I'padux pyHKIMM y = | X |

I'paduk pyHkuun y = | x |

I'paduk pynkmum y = | x |

I'paduk pyHkmun y = | x |

KycouHo-3a1anHbIe QYHKIUU

Kycouno-3anannbie pyHkunu

KycouHo-3a1annbie QyHKINU

KycouHo-3a1anHbIe QYHKIUT

KonTponbhas pabora no remam
"Nemumocts", "JIuneiHas dyHkums"

YpaBHeHHE ¢ JByMS IEPEMEHHBIMU

ypaBHeHI/Ie C ABYM: IICPCMEHHBIMUA

I'paduk MMHEHHOTO YpaBHEHUS C
IBYMsI IEPEMEHHBIMU

I'paduk nuHEHHOTO ypaBHEHUS C
IBYMSI IEPEMEHHBIMH

19.03.2024

20.03.2024

21.03.2024

01.04.2024

02.04.2024

03.04.2024

04.04.2024

08.04.2024

09.04.2024

10.04.2024

11.04.2024

15.04.2024

16.04.2024

17.04.2024



119

120

121

122

123

124

125

126

CucTeMbl TUHEUHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

BIIP. ITpomesxyTo4dHast arrecTanus

I'paduyeckuit MmeToz perieHus
CUCTEMBI JINHEMHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

I'paduaeckuii MmeToa pereHus
CUCTEMBI JINHEMHBIX YPABHEHUN C
IBYMsI IEPEMEHHBIMU

Pemenne cucteM THMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
METOJ0M IOJCTAaHOBKH U METOJIOM
CIIOKEHMS

Pemenne cucteM TMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
METOJ0M IOJCTAaHOBKH U METOJIOM
CIIOKEHMS

Pemenue cucteM TUHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
METOJIOM MOJICTAHOBKH U METOIOM
CIIOKEHUS

Pemenue cucteM TUHEHHBIX
ypaBHEHUU C ABYMSI IEPEMEHHBIMU
METOJIOM IOJCTAHOBKH U METOIOM
CIIOKEHHUS

18.04.2024

22.04.2024

23.04.2024

24.04.2024

25.04.2024

27.04.2024

02.05.2024

06.05.2024



127

128

129

130

131

132

133

134

135

136

CucreMa IByX JUHEUHBIX yYpaBHEHUI
C IByMs IEPEMEHHBIMH KaK MOJIEh
peasbHOM cUTyaIiu

KonTponbhas padbota no teme
"CucTeMbl IMHENHBIX YpaBHEHUI"

[ToBTOpeHue u 06001IIeHNE.
BripaxkeHusi ¢ mepeMeHHBIMU

[ToBTOpenue u o606menne. CTeneHs ¢
HATYPaJbHBIM ITOKA3aTelIeM

[ToBTOpEeHne u 06001IEHNE.
O[[HOLIJ'IGHBI 1 MHOI'OYJICHBI.
ToxxnecTBeHHBIE TPEOOPA30BAHUS
anreOpanyecKux BbIpaKCHUH

[ToBTOopenue u o6o0meHue. PopmyIIbl
COKpPAILEHHOT'O YMHOXEHUS
[ToBTOpenue u o6o6menue. Jluneitnas
byHKIUS U €€ CBOMCTBA

[ToBTOpeHue n 0600IIEHNE

[ToBTOopenue u o6o0mmeHue. Pemenue
CUCTEM JIMHEMHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

[ToBTOpeHue u 06001IICeHNE.
Koopaunats! u rpaduku.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136

07.05.2024

08.05.2024

13.05.2024

14.05.2024

15.05.2024

16.05.2024

20.05.2024

21.05.2024

22.05.2024

23.05.2024



8 KIIACC

Ne i/

AW N~

10

11

Tema ypoka

YuciioBble HEPABEHCTBA

CBolicTBa YHMCIOBBIX HEPABEHCTB
CBoiicTBa YKMCIIOBBIX HEPABEHCTB
JlokazaTenbCTBO HEPABEHCTB
HepasenctBo ¢ nepemenHoil. Ctporue u
HECTPOTHUE HEPABEHCTBA

HepasenctBo ¢ nepemennoi. Ctporue u
HECTPOTUE HEPaBEHCTBA

CrnosxeHue 1 yMHOKEHHE YUCTIOBBIX
HepaBeHCTB. OlleHUBaHUE 3HAYCHUS
BBIPAKECHUS

CrnosxeHue 1 yMHOKEHHE YUCIIOBBIX

HepaBeHCTB. OlleHMBaHUE 3HAYCHUS
BBIPpaXXCHUA

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

[ToHsaTHE O pellIeHNN HEPABEHCTBA C
OZHOU nepeMeHHOW. MHOXeCTBO
pelIeHni HEPaBEHCTBA
PaBHOCHIIBHBIE HEPABEHCTBA.
HepaBeHnctBo-ciencraue

KoanuyecTBO 4acos

Bcero

[ G ) S S—y

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

Jlara
HU3yYeHUS

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl



12

13

14

15

16

17

18

19

20

21

22

23

24

YucnoBble TPOMEKYTKU

JIuneliHOE HEPABEHCTBO C OJHOM
IIEPEMEHHON U MHOKECTBO €0
peueHui

Pemenue nuHeHBIX HEPABEHCTB C
OJHOM IIEPEMEHHOU

Pelienue MMHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHOM

Peuienne nuHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN

CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOM IIEPEMEHHOU

CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHOM

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

Kontponbhas paboTa no teme
"HepaBeHncrsa"

KBagpaTHbie KOpHU

Apudmernueckuii KBaapaTHbIN KOPEHb
Y €ro CBOMCTBA

ApudmeTndeckuii KBaApaTHBIA KOPEHb
1 €Tr0 CBOMCTBA

[TonsiTHE MppAMOHATIBHOTO YHCIIA.

JlelicTBUA ¢ MppallMOHAIBHBIMU
YHUCIIaMU



25

26

27

28
29

30

31

32

33

34

35

CBoiicTBa IEUCTBUH C
HUPPALMOHATILHBIMU YHCIIAMH

CBoiicTBa IEUCTBUHA C
UPPALMOHATIEHBIMU YHCIIAMH

CBoMCTBa OEHCTBUH C
MPPALMOHAIIBHBIMU YHCIIAMU

CpaBHEHHME UPPALMOHATIBHBIX YHCEI
CpaBHeHuE UppallMOHAIBHBIX YUCEI

MHOXECTBO NE€HCTBUTENBbHBIX YHCEIT.
[IpencraBneHust 0 pacIIUPEHHUSIX
YHCJIOBBIX MHOECTB

JomycTumble 3HaUYCHUSI TIEPEMEHHBIX B
BBIPAKEHUSIX, COACPIKAIITIX
apudmeTHyecKre KBaJipaTHbIE KOPHU

JlonmycTuMble 3Ha4YE€HUs IEPEMEHHBIX B
BBIPAKECHUSIX, COACPKALIUX
apu@meTHYecKre KBaJipaTHbIE KOPHU

ToxaecTBeHHbIE TPpeoOpa3oBaHUI
BBIPAXKEHHUI, COJIEPIKALLNX
apudmMeTHUeCKre KBaIpaTHbIE KOPHU
ToxxnecTBeHHBIC TPEOOPa3OBAHUS
BBIPXKEHHI, COAEPIKALINX
apudmeTHUecKre KBaIpaTHbIE KOPHU
ToxxnecTBeHHBIE TPEOOPA3OBAHUS
BBIPAXKEHUM, COJIEPIKAIUX
apudMeTUIECKHe KBaJIpaTHbIe KOPHU



36

37

38

39

40

41

42

43
44

45

ToxnecTBeHHbIE TPeoOpa3oBaHUs
BBIPAXKEHUM, COJIEPIKALIUX
apupMeTHYECKUE KBaIpaTHbIe KOPHU
KonTtponsHas padota o teme
"KBanpaTHblii KOpeHb"

KBanpaTtHoe ypaBHeHuE

dopmyia KOpHEN KBAJIPATHOTO
ypaBHeHus. KonnuectBo
NENCTBUTENBHBIX KOPHEW KBaIPATHOTO
ypaBHEHUS

dopMyia KOpHEW KBaIPaTHOTO
ypaBHeHus. KonnuectBo
JIEUCTBUTEIbHBIX KOPHEU KBAIPAaTHOTO
ypaBHEHUS

dopMyia KOpHEW KBaIPaTHOTO
ypaBHeHus. KomnuecTBo
JIEUCTBUTEIBHBIX KOPHEU KBAIPAaTHOTO
ypaBHEHUS

dopMya KOpHEU KBaIPaTHOIO
ypaBHeHus. KomnuecTBo
JICHCTBUTEIIBHBIX KOPHEW KBAJPATHOIO
ypaBHEHUS

Teopema Buera

Teopema Buera

YpaBHEHUsI, CBOAUMBIE K JINHEHHBIM
YPaBHEHUSAM WM K KBaJIpaTHbIM
YPaBHEHUAM



46

47

48

49

50

51

52

53

54

55

56

57

58

59

YpaBHEHUsI, CBOAUMBIE K JIMHEHHBIM
YpaBHEHUSM WIN K KBaJIPaTHBIM
YpaBHEHUSIM

KBanpatHoe ypaBHEHHE C TapaMeTPOM

Penienune kBagpaTHBIX YpaBHEHHUH C
napameTpamu

Penienue kBagpaTHBIX YPaBHEHUM C
napaMmeTpamu

Pewienne kBagpaTHbIX YpaBHEHU,
COJIEpIKalINX 3HAK MO

Pemenue kBagpaTHBIX YpaBHEHUH,
CoJleprKalIuX 3HaK MOIYJIs

YPaBHeHI/Ie KaK MaTCMaTH4YCCKasa
MOJIETb PEATbHOM CUTYaIIU

PeieHne TEKCTOBBIX 337124 C [IOMOLIBIO
KBaJPAaTHBIX YPaBHEHHUU

KonrtponbHas padorta no Teme
"KBagparusle ypaBHeHUs"

PaHI/IOHaJ'II)HBIG BBIPpAXKCHUA

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
palMoHaIbHBIX BBIPAXKECHUH
ToxnecTBeHHbIE TPeoOpa3oBaHUs
paLMOHATIBHBIX BBIPAXKEHUH
ToxaecTBeHHbIE TPe0Opa30BaHU

panuoOHaJIbHbIX BI)Ipa)KeHI/Iﬁ

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
paLOHAIBHBIX BBIPAKEHUN



60

61

62

63

64

65

66

67

68

69

70

71

72

Anrebpanueckast 1pobb. JlomycTumplie
3HAYCHUs TIEPEMEHHBIX B IPOOHO-
paIMOHATILHBIX BIPAKECHUSIX
Anrebpanueckast 1po0b. JlomycTumblie
3HAa4YCHUS IEPEMEHHBIX B IPOOHO-
palMOHAEHBIX BBIPAKCHUAX
Anrebpanueckas 1po0b. JlomycTumbie
3HAa4YeHHUsI IEPEMEHHBIX B IPOOHO-
paIMOHATEHBIX BBIPAKCHUIX

OcHOBHOE CBOMCTBO anredpandeckoi
Ipoou

OCHOBHOE CBOMCTBO aJIreOpandecKou
Ipodu

Cio)XeHue U BLIYUTAHUE
anredpandyeckux apooeit

CrnoxeHue 1 BbIUUTaHHUE
anredpandeckux apooeit

YMHOKEHUE U JETIEHUE
anreOpanvecKkux apooei

YMHOXKEHHUE U JICIICHUE
anredpandyeckux apooeit

YMHOXEHHE U JelieHue
anredpandeckux apooeit

BosBenenune anredpandeckoit 1podu B
CTENEHb

KonrtponsHas pabota o teme
" JIpoOHO-palnOHANbHBIC BEIpaKEeHUs"

JpoOHO-paninoHaibHbIe ypaBHEHUS



73

74

75

76

77

78

79

80

81

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
YpaBHEHUI, CBOALIUXCS K KBAAPATHBIM
YpaBHEHUSAM

Pemenue npoOHO-paninoHaIbHBIX
YpaBHEHUI, CBOALIUXCS K KBAAPATHBIM
YpaBHEHUSIM

Pemenne npoOGHO-paliioHaNbHbBIX
YPaBHEHHH, CBOJAIINXCS K KBaIPAaTHBIM
YPaBHEHUSIM

Pemenne npoOHO-paIiiOHATBHBIX
ypaBHEHHI METOZOM 3aMEHBI
MEPEMEHHOMN

Pemenne npoOHO-paioHaIbHBIX
YPaBHEHUN METOJO0M 3aMEHBI
MEPEMEHHOM

Pemennie npoOHO-palioOHaTbHBIX

YPaBHEHHUH METOJIOM 3aMEHBI
IIEPEMEHHOMN



82

&3

84

85

86

87

88

89

90

91

92

93
94

95

Pemenue 1poOHO-paniMoHaIbHBIX
YPaBHEHHI METOJIOM 3aMEHBI
IIEPEMEHHOMN

PeeHne TEKCTOBBIX 3a/1a4 C MOMOIIBEO
JIpOOHO-palMOHATIFHBIX ypaBHEHHI

PelieHne TeKCTOBBIX 3374 C IIOMOLIBIO
JIpOOHO-pallMOHATILHBIX yPaBHEHUN

Pemienune TekCTOBBIX 3ajjau C MOMOIIBIO
JIPpOOHO-pallMOHATIBHBIX YpaBHEHUN

PeeHne TEKCTOBBIX 3a/1a4 C MOMOIIBEO
JIpOOHO-pallMOHATIFHBIX ypaBHEHHI

PelieHne TeKCTOBBIX 3374 C IIOMOLIBIO
JIpOOHO-pallMOHATIBHBIX ypaBHEHUN

Penennie TeKCTOBBIX 3aa4 C IOMOIIBIO
JTPOOHO-PAIIMOHATILHBIX YPaBHEHUHT

I'paduueckas unTepnperanus
YpaBHEHUH C ABYMs [IEPEMEHHBIMU

KonTponbsHas paboTa mo Teme
" IpoOHO-palMoHaNbHbIC ypaBHEHHA"

OO0nacTpb onpeneneHns 1 MHOKECTBO
3HAYCHUH (PYHKITUN

OO6nacTb onpeneneHnss 1 MHOKECTBO
3HaYEHUN QPYHKINU

CrniocoOsI 3a1anus GyHKIUH
I'padux pynkumn

UreHue cBOMCTB PyHKIMHU 11O €€
rpa¢uxy. [Ipumeps! rpaduxon



96

97

98

99

100
101
102
103
104

105

106

107

108

109

GbyHKIUH, OTpa)karouIuX peasbHble
MIPOLIECCHI

OyHKIUH, ONIUCHIBAIOLIUE MIPSIMYIO U
00paTHYIO MPOMOPIIMOHATBHBIC
3aBHCHUMOCTH, UX rpaduku

OyHKIIMY, OMHUCHIBAIONIUE MPSIMYIO U
00paTHYI0 MPOIOPIUOHAIILHEIE
3aBHCUMOCTH, UX Irpaduku

@DyHKILUH, ONHUCHIBAIOLIUE MTPSIMYIO U
00paTHYIO MPONOPLHOHATIEHBIE
3aBHCUMOCTH, UX Irpaduku

DyHKIUA y = X2 U €€ CBOICTBA
@yHKIMS y = X2 U €€ CBOICTBa
®yHKIUA y = X3 U €€ CBOICTBA
OyHKIUA Y =K/X U e€ cBOicTBa
OyHKIUSA Y =K/X 1 €€ CBOHCTBA
DyHKIUA y =VX U €€ CBONCTBA
KoHnTponbHas paboTta mo teme
"OyHkuun"

CreneHs c 1eNbIM [T0Ka3aTeIeM

CBoiicTBa CTENIEHH C IEIIBIM
MoKa3aTejieM
CBoiicTBa CTENEHH C LIEIBIM
MOKa3aTejieM

CBOIiCTBA CTENEHH C IIEJBIM
[OKa3arejieM

— ek e ek e



[IpeoOpa3zoBanre BeIpaXKEHUH,
110 coAepKalIuX CTENEHHU C LEJIbIM
[IOKa3aTejieM

[IpeobpazoBanue BbIpaKEHUI,
111 COAEpKaIIUX CTENEHHU C LIEJIBIM
nokasaresiem

[IpeoOpa3oBanme BEIpAKEHUH,

112 COAEPXKAIIUX CTENEHHU C LIEJIBIM
IoKa3aTejieM

113 CranpapTHbIil BUA uyncia

114 CrangapTHbIN BUI yKcia

115 JleHicTBUS ¢ YKMCIIaMH, 3aIIFCAaHHBIMH B
CTaHJAPTHOM BHJIE

116 JlercTBuUS ¢ YncaaMu, 3allMCaHHBIMU B
CTaHJAPTHOM BH/JIC
Pa3Mepnl 00BEKTOB OKPYIKAIOIIETO

117 MHpa, JUINTEIBHOCTh MPOLECCOB B
OKPY’KaIOIIeM MHUPE
Pa3mepbl 00bEKTOB OKPYIKAIOIIETO

118 MHPA, JJIUTEIBHOCTH MPOLIECCOB B
OKPY’KaIOIIeM MHUPE
Pa3mepbl 00bEKTOB OKPYIKAIOLIETO

119 MUpa, JJIUTEIbHOCTh MPOLECCOB B
OKPY’KaIOIIeM MUPE

120 Jlenenue ¢ octaTkom

121 CpaBHEHUS LENBIX YUCEIT TIO MOJTYJIIO

HaTypaJIbHOI'O YUCIIa



122

123
124

125

126

127

128

129

130

131

CpaBHEHUS TEJTBIX YHCEIT TTO MOTYJTIO
HaTypaJIbHOTO YUCIIa

CBolicTBa CpaBHEHUH 110 MOAYJIIO
CBolicTBa CpaBHEHUH 11O MOYJIIO

OcraTku CyMMBI U TPOU3BEICHUS 110
JTAHHOMY MOJYJIIO

KonrtponbHas pabora no rTemam

nn

"Crenenn", " Jlenumocts"

[ToBTOpenue u 0600mIeHNE. Permenue
JIMHEWHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOMN U CUCTEM JIMHENHBIX
HEPABEHCTB C OJIHOM IIEPEMEHHOM

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

[ToBTOpEeHue u 06001IEHNE.
ToxaecTBeHHbIE TPe0Opa30BaHU
BBIPAXKEHUM, COJIEPIKALUX
apu(pMeTHYECKUE KBaIpaTHbIe KOPHU
[ToBTOpenue u 06061eHue. Pemenue
KBaJPaTHBIX ypaBHEHUU. Pemenne
TEKCTOBBIX 33124 C IOMOILBIO
KBaJPaTHBIX ypaBHEHU

[ToBropenue u o6o0menue. Permenne
3a71a4 U3 peajJbHON KU3HU



[ToBTOpeHme u 0600MIIEHNE.
132 ToxxnecTBeHHBIC TPEOOpPa3OBAHUS 1
paroHaIbHBIX BBIPAKEHUN

[ToBTOpenue u 06061meHue. Pemenue
JIpOOHO-pallMOHAIBHBIX YPaBHEHHH,

133 CBOZSIIIMXCSI K JIMHEHHBIM I K 1
KBa/IpaTHBIM ypaBHEHUsAM. Pemenne
TEKCTOBBIX 33/1a4 C TIOMOIIBIO IPOOHO-

palMOHATIBHBIX YpaBHEHUN

[ToBTOpenue u 06061eHue. Pemenue

134 TEKCTOBBIX 33/1a4 Pa3JIMYHBIMU 1
croco0aMu
135 Hrorosast KoHTpoJbHAS paboTa 1
136 [ToBTOpenue u o6o6meHue. Pemenue |
3aJa4 U3 PeabHOM KU3HU
OBILEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME



9 KIIACC

Ne
n/n

Tema ypoka

@Oynkius. CBoicTBa QyHKIMHA: HYJTH
(bYHKINH, TPOMEXKYTKH
3HAKOTOCTOSIHCTBA (PYHKITHH,
MIPOMEKYTKH BO3pACTaHHS U YOBIBAaHUS
byHKIMH, Y€THBIE U HEUETHBIE (PYHKINH,
HauOoJIbllIee M HAUMEHbIIIEE 3HAUCHUS
byHKIMN

@yukius. CBoicTBa QyHKIMA: HYITH
(bYHKIHHU, TIPOMEKYTKH
3HAKOIIOCTOSIHCTBA (DYHKIUH,
IIPOMEKYTKH BO3pACTaHUs U yObIBaHUS
byHKIMM, Y€THBIC U HEUETHBIC QYHKIINH,
HauOoJIbIIIee M HAUMEHbIIIee 3HAUCHUS
byHKIIUN

[Toctpoenwue rpadukoB GpyHKIHII ¢
MTOMOIIIbIO TTPeoOpa30BaHUA

[Toctpoenue rpadukoB GpyHKIHII ¢
MOMOIIBIO TTpeoOpa3oBaHuit
KBanpatusiii TpéxwieH. Kopau
KBaJPaTHOIO TpEXUJIeHa

Paznoxenne kBagpaTHOTO TpEXUIIEHA HA
JUHEWHBIE MHOXKHUTEIH

KoanuyecTBo 4acos

KonTpoJbHble

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
HU3yYeHUS

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTe/ibHbIE

pecypcbl
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11

12

13

14

15

16

17

18

19

Pa3nosxeHne kBazpaTHOro TpEX4IECHa HA
JIMHEHBIE MHOXKUTEIN

KBagparuunast pyHKuus 1 €€ CBOHCTBA
[Tapa6ona, KOOpAMHATHI BEPILINHBI
napaboJibl, 0Cb CHMMETPHUH 1apaboIbl
[TocTpoenne rpaduka KBaApaTHIHON
byHKIIH

[Toctpoenue rpaduka KBaApaTUIHON
byHKIIUN

[TocTpoenue rpaduka KBagpaTUIHON
byHKIIUN

[TonoxxeHnue rpauka KBaApaTUIHOMN
(GYyHKIMY B 3aBUCHMOCTH OT €€
Koa(purmeHToB

[Tonoxenue rpaduka KBaApaTUIHON
(GyHKIHMY B 3aBUCHMOCTH OT €€

KO3 PHUIIMEHTOB

Hcnonp30BaHne CBONCTB KBaAPATUIHON
(GyHKIMU 17151 peleHus 3a/1a4
Hcnonb3oBaHne CBOMCTB KBaAPATUIHOMN
(GyHKIMU A7 peleHus 3a1a4
Hcnons3oBaHue CBOMCTB KBAaIpaTUYHOU
(GYHKIMU 7151 peIIeHus 3a1a9
CreneHHble (PYHKIMU C HATypaJIbHBIMU

MOKa3aTessIMH, UX TpaUKH U CBOWCTBA

Crenennble GyHKUINU C HATYPATbHBIMU
MOKa3aTeIsIMU, UX TpapuKu U CBOKWCTBA



20

21

22

23

24

25

26

27

28

29

30

31
32

33

Crenennble GyHKUINU C HATYPATbHBIMU
MOKa3aTeIsIMU, UX TpapuKu U CBOKWCTBA

CrenenHble GYHKINU C HATYPATLHBIMU
MOKa3aTeJsIMH, UX TpapKH U CBOWCTBA
I'paduxy GyHxmmii: y =Vx ,y=3\x,y=
| x|

I'padukn dyskmmit: y =Vx , y=Vx ,y =|
X|

I'paduku GyHkmmii: y =Vx ,y=3\x ,y=
| x|

KonTponbhas pabota mo teme
"®yHkuun"

[ToHsiTHE O pelIeHUN HEPABEHCTBA C
OJIHOM mepeMeHHO. MHOKeCTBO
pELICHUI HEpaBEHCTBA

KBanpatHble HepaBeHCTBA C OTHOU
MEPEMEHHOM

KBagparHbsle HepaBeHCTBA ¢ OOHOM
MIEPEMEHHOM

Pemenne HepaBeHCTB rpaduuecKum
METOJIOM M METOJIOM UHTEPBAJIOB

Pemienue HepaBeHCTB TpapUUECKUM
METOJIOM U METOJIOM UHTEPBAJIOB

HepaBeHncTBa, coaepxaiiie 3HaK MOy Jist
HepaBeHcTBa, copepiKkanyie 3HaK MOJTYJIs

Cucrembl HEpaBEHCTB C OJHOU
MEPEMEHHOM



34

35

36

37

38

39

40

41

CucTeMbl HEpaBEHCTB C OJTHOM
MepEMEHHOM

Pelienne TeKCTOBBIX 3aga4 ¢ IOMOIIIBIO
HCPaBCHCTB, CUCTCM HCPABCHCTB

Pemenue TeKCTOBBIX 3371a4 C TOMOIIIBIO
HEPaBCHCTB, CUCTCM HCPABCHCTB

HepaBeHCTBO ¢ AByMs ITepeMEHHBIMHU.
Pemenuie HepaBeHCTBa ¢ IBYyMS
MepEeMEHHBIMU

I'padmyeckuit MeTO pEIICHUS CUCTEM
HEPABEHCTB C JIByMsI IEPEMEHHBIMHU

CucreMsl HEPAaBCHCTB C ABYyMs
NEPCMCHHBIMU

KonTtponbhas paboTa mo teme
"KBanparHsie HepaBeHCTBA"

bukBanpaTHbie ypaBHEHUS

[Ipumepsl NpUMEHEHNU METOA0B

PaBHOCHUIIBHBIX MPpeoOpa3oBaHuil, 3aMEHBI
MEPEeMEHHOH, rpauuecKoro MeTo/1a mpu
pelieHuu ypaBHeHUH 3-i u 4-ii crenenei

[Ipumepsl MpUMEHEHHUT METOA0B
PaBHOCHUIIBHBIX MPpeoOpa3oBaHuil, 3aMEHBI
MEPEeMEHHOH, rpauecKoro MeToia npu
pelieHuu ypaBHeHUH 3-i u 4-ii crenenei

[Ipumepsl MpUMEHEHHUIT METOA0B
PaBHOCWIBHBIX NIPE0Opa30BaHUM, 3aMEHbI
NepeMEHHOM, rpa)u4eckoro MeTo1a Npu
peluieHun ypaBHeHU 3-ii U 4-ii cTeneHei



45

46

47

48

49

50

51

52

53

54

55

Pemenne npoOHO-paliOHaNbHBIX
YpPaBHEHUI U HEPABEHCTB
Pemenue 1poOHO-paiMOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB
Pemenne npoOHO-paliOHaNbHBIX
YPaBHEHUI U HEPABEHCTB
Pemenne npoOGHO-palioHaNbHBIX
YpPaBHEHUI U HEPABEHCTB

Pewrenue cucreM ypaBHEHUN ¢ ABYyMS

MNEPEMECHHBIMU

Pemienue cuctem ypaBHEHHH ¢ IByMs

NEPpEMECHHBIMU

Pemenne npocrenmux cucreM
HEJIMHEMHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

Pemenne npocrenmux cucreM
HEJIMHEHHBIX YPaBHEHUN C ABYMS
IIEPEMEHHBIMU

Pemrenne npocrenimmx cucreM
HEJIMHEUHBIX YPaBHEHUN C ABYMS
IIEPEMEHHBIMU

Pemenue npocrenmumx cucrem
HEJIMHEMHBIX YPABHEHUN C IBYMsI
[IEPEMEHHBIMU

I'paduaeckuii MeToa perieHUs] CUCTEMBI

HEJIMHEHBIX YPABHEHUH C IBYMsI
MePEeMEHHBIMU
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57

58

59

60

61

62

63

64

65

['paduaeckuii MeToa peIIeHUs] CUCTEMBI
HEJIMHEHBIX YPABHEHUN C IBYMsI
MePEeMEHHBIMU

Cucrema ByX HEJTMHEHHBIX YPaBHEHUM C
JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb
peabHOM CUTyaIuu

Cucrema 1ByX HEJTMHEHHBIX YPAaBHEHUH C
JBYMs [IEPEMEHHBIMU KaK MOJIEIIb
peaabHON CUTYyalluH

Cucrema IByX HEJIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
pealbHOM CUTyaluu

CucreMa IByX HEJIMHEHHBIX YPABHEHUH C
IBYMsI IEPEMEHHBIMU KaK MOZEIIb
peaJIbHOM CUTyalH

Cucrema HETMHENHBIX YpaBHEHUH C
apaMeTpoM

Cucrema HETMHENHBIX YPaBHEHUH €
apaMmeTpoM

CucreMa HEIMHEHHBIX YPaBHEHUM C
apamMeTpoM

[Ipocreiinne HEpaBEHCTBA C ABYMSI
IIEPEMEHHBIMU M UX CHCTEMBI
Konrponsnas pabora o Teme
"VYpaBHEHMs1, HEpaBEHCTBA U UX
cucTembl"
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67

68

69

70

71

72

73

74

75

76

TTousaTue yncioBou
nociieroBarebHOCTH. KOoHEeuHbIe 1
OECKOHEUHBIE ITOCIEN0BATEILHOCTH

OrpaHn4eHHas TIOCJIEJ0BATEIEHOCTb.
MOHOTOHHO BO3pacTaromast
(yObIBaro1as) mocyie10BaTeIbHOCTh

CrniocoObI 3a1aHus TOCTIEI0BATEILHOCTH
OIHUCATEIbHBIN, TAOJUYHBIN, C TTOMOIILIO
(bopMyIIBI N-TO YICHA, pEKYPPEHTHBIN
Apudmernueckas u reoMmeTpuyeckast
IIPOrpeccuun

Apugdmernueckas 1 reomeTpudecKas
IIPOrpeccuu

CBoiicTBa 4JIeHOB apu(METHUECKON 1
TF€OMETPUYECKON MTPOrpeCCUit

CBoiicTBa 4IeHOB apu(METHUECKON U
reOMETPUYECKON IPOrpecCHuii

®opMyJIbl N-TO YieHa apuPMETUUECKON U
reOMETPUUYECKOM TPOrpeccHii

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

®opmyibl n-ro 4ieHa apupMeTudeckoil u
reOMETPUYECKON IPOrpecCuii

@opMyIIBI CyMMBI IEPBBIX N YWICHOB
apupMETHIECKON U TEOMETPUUIECKON
nporpeccui
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80
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82

83

84

85

86

87

@opMyIIbl CyMMBI IEPBBIX N YICHOB
apupMETHUIECKON U TEOMETPUUIECKON
Iporpeccum

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

3amaum Ha MPOLIEHTHI, OAHKOBCKUE
BKJIQ/Ibl U KPEIUTHI

3a/auy Ha MPOLIEHTHI, OAHKOBCKUE
BKJIQJIbI U KPEAUTHI

3ajaun Ha MPOIICHTHI, OAHKOBCKHUE
BKJIQ/IBI M KPETUTHI

3amaum Ha MPOLIEHTHI, OAHKOBCKUE
BKJIQJIbl U KPEIUTHI

3ajaun Ha MPOIICHTHI, OAHKOBCKHUE
BKJIQJIbI U KPEAUTHI

3ajaun Ha MPOIICHTHI, OAHKOBCKHUE
BKJIAJIBI U KPEUTHI

3aaum Ha MPOLIEHTHI, 0AHKOBCKUE
BKJIQJbl U KPEIUTHI

[IpencraBienue o0 CXOAUMOCTH
MOCJICIOBATEIBHOCTH, O CYMMHUPOBaHHH
OecKOHEeYHO yObIBaroleit
reOMETPHUYECKOM Mporpeccuu

[IpencraBienue 0 CXOAUMOCTH
MOCJICZIOBATEILHOCTH, O CYMMHPOBAHHUH
OecKOHEUYHO yObIBarolIeit
TEOMETPUYUCCKOM MPOTPECCUU
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92
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99

Meton MaTeMaTUYECKON MHIYKIIMH
Mertox MareMaTUYeCKON UHIYKIIMU

KonTtponbHas paboTa mo teme
"UuCII0BLIE TTOCIIEA0BATEILHOCTH U
nporpeccun”

Kopeuns n-if crenenu. CBoiicTBa KOpHS n-
! CTCTICHH

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

Kopens n-if crenenu. CBoMcTBa KOPHSA N-
W CTETIeHU

CreneHsp ¢ pallMOHaJIbHBIM [TOKA3aTEIEM
" €€ CBOMCTBA

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

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeIeM
" €€ CBOMCTBa

ToxnecTBeHHble MpeoOpa3zoBaHUs
BBIPAKECHUI, COAEPIKAINX KOPEHb N-I
CTCTICHH

ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAXKCHU, COAEPIKALLNX KOPEHb N-I
CTEIIEHU

ToxnecTBeHHbIe TPeoOpa3zoBaHUs
BBIPAKCHUI, COAEPIKALLNX KOPEHb N-I
CTEIIEHU



ToxxnecTBeHHBIC TTPEOOPA3OBAHMS
100 BBIPAYKECHHI, COJIEPIKAILUX CTEIEHb C
paloHaIbHBIM MTOKa3aTeIeM

ToxnecTBeHHbIe TpeoOpa3zoBaHUs
101 BBIPAXKECHUI, COAEPIKAILNX CTETIEHb C
palMoOHAIBHBIM ITOKa3aTeIeM

102 Konrponsnas padora no teme "Crenenn

C pallMOHAJILHBIM TOKa3areneM"

[ToBTOpenue u 0606menue. Yucna u
103 BBIUUCJICHUS (3aIUCh, CPABHEHUE,
JIEWCTBUSA C IEHCTBUTEILHBIMH YUCIAMU,

4KCIIOBas IpsAMast)

[ToBTOpenue u 0600menue. Ynucna u
104 BBIUMCJICHUS (3aIUCh, CPABHEHUE,
JIEWCTBUSA C IEHCTBUTEILHBIMH YUCIAMU,

4KCIJIOBas IpsAMast)

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

MIPOTIOPLINH)

[ToBTOpenue u 06061eHue. Yucna u
106 BBIUHCIIEHUS (ITPOLIEHTHI, OTHOIIEHHUS,

MIPOTIOPITUH)

[ToBTOpenue u 0606menue. Yncna u
107 BBIUHCIICHUS (PEIICHUe 3a7a4 U3

peaIbHOM JKU3HU)

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



109

110

111

112

113

114

115

116

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

[ToBTOpenue u 06o01meHne. TekcToBbIe
3a/auu (peleHrne TEeKCTOBBIX 3a1a
apuMETUYECKUM 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 alreOpandecKum
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)

[ToBTOpeHme 1 0600IIECHNE.
Anrebpandeckue BoIPAKCHHS
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118

119

120

121

(mpeobpazoBaHue anreOpanvaecKux
BBIpXCHUH, COJIEPIKAIINX CTETICHB C
IEJIBIM MTOKa3aTesIeM)

[ToBTOpEeHMe u 06001IEHNE.
Anrebpanyeckue BbIpaXeHUS
(mpeobpazoBaHue anreOpanvaecKux
BBIPAKCHUH, COJIEP)KAIINX CTEIICHD C
IEJTBIM TTOKa3aTeNIeM )

[ToBTOpeHne u 06001IEHNE.
Anrebpanyeckue BbIpaXeHUS
(mpeobpazoBaHue anreOpanvaecKux
BBIPAKCHUH, COJICP)KAIINX CTEIICHD C
IEJTBIM TTOKa3aTeNIeM )

[ToBTOpEeHne u 06001IEHNE.
Anrebpanyeckue BbIpaXeHUS
(mpeobpazoBaHue anreOpanvaecKux
BBIPAYKECHHI, COJIEPIKAIINX
apudmeTnyecKuil KBaapaTHbIN KOPEHB)
[ToBTOpeHue u 06001IEHNE.
Anrebpanyeckue BbIpaXeHUS
(mpeobpazoBaHue anreOpanvaecKux
BBIPAYKECHHI, COJIEPIKAIINX
apudmeTnyecKuil KBaapaTHbIN KOPEHB)
[ToBTOpEeHune u 06001IEHNE.
Anrebpanyeckue BbIpaXeHUS
(mpeobpazoBaHue anreOpanvaecKux
BBIPAYKECHH, COZIEPIKAIINX
apudmeTnyecKuil KBaapaTHbIN KOPEHB)
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[ToBTOpeHmEe 1 0600IIEHNE.
AunreOpanyecKue BRIPaKESHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
palMOHAIBHBIX BBIPAKECHUI)

[ToBTOpeHue u 06001IEHNE.
AnreOpanyecKue BRIpaKCHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
paIMOHAILHBIX BBIPAKCHUH )

[ToBTOpeHne u 06001IEHNE.
Anrebpanyeckue BbIpaXeHUS
(mpeobpazoBaHue ENBIX U IPOOHO-
panMOHAIBHBIX BBIPAKECHUI)

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

[ToBTOpenue u o6oOIIEHHE.
Anrebpanydeckue BbIPAKCHHS
(pa3noxxeHrne MHOTOUWICHA Ha
MHOYHUTEJIH, B TOM YHCIIE C
UCTIONIb30BaHUEM (DOPMYIT COKPALIIEHHOTO
YMHOKCHHS)

[ToBTOpeHne u 06001IEHNE.
Anrebpanyeckue BbIpaXeHUS
(pa3noXxeHrne MHOTOUWICHA Ha
MHOXKHTEIH, B TOM YHCIIE C
UCTIONIb30BaHUEM (DOPMYJT COKPALICHHOTO
YMHOXKEHHUSI)
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[ToBTOpeHmEe 1 0600IIEHNE.
Anrebpanyeckue BhIpaKEHUS
(pasnoskeHne MHOTOYJICEHA Ha
MHOYKHUTEIH, B TOM YHCIE C
MCIOJIb30BaHUEM (HOPMYJT COKPAIIEHHOTO
YMHOKEHU)

[ToBTOpeHme 1 0600IIECHNE.
Anrebpandeckue BhIPAKCHHS
(MomenMpoBaHUE C MOMOIIBIO (hopMyIT
PEATBbHBIX MTPOLIECCOB U SIBJICHUH)
OyHKMU (TOCTpOEHUE, CBOMCTBRA
M3YUYEHHBIX (DYHKITHIA)

[ToBTOopenue u o6o0mmenue. PyHKIUU
(moctpoeHue, CBONCTBA U3yUYEHHBIX
byHKITHI)

[ToBTOpenue u o6o0mmenue. PyHKIUU
(mocTpoeHue, CBOMCTBA U3yUEHHBIX
byHKIHI)

[ToBTOpenue u 06o6meHne. yHKIUU
(rpaduueckoe perieHue ypaBHEHUH U UX
CUCTEM)

[ToBTOpenue u 0600menne. PyHKIUN
(rpaduueckoe penieHrue ypaBHEHHA U UX
CUCTEM)

HToroBast KOHTpOJIbHAS paboTa

[ToBTOpenue u 06o6meHne. yHKIUU
(MOeTMpOBaHUE PEATBHBIX MPOILIECCOB)
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