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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OJHUM €3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
oOpa3oBaHusA: OHA O0ECIEYMBACT U3YUYCHHUE IPYTUX JUCIHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOKEHUsT 00pa3oBaHWs W JUIsl TIOBCEJHEBHOW ku3HU. PazBurne y
OOy4alolMXCs HAYYHBIX TPEJACTABICHUH O TMPOUCXOKICHUH U CYIIHOCTH
anredpanyeckux abCTpaklMif, crnoco0e OTpPaKeHHUs MaTeMaTUYeCKOM HayKou
SABIICHUI M TPOIECCOB B TPUPOJE H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICTHPOBAHUSI B HAYYHOM TIIO3HAHWU W B TMPAKTHKE CHOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KA4ECTB MBIILICHUS, HEOOXOIUMBIX
JUISL ajanTalid B COBpeMEHHOM IudpoBoM obmiectBe. M3yueHnue anreOpbl
o0ecrieunBaeT  pa3BUTHE yMEHHs  HaOmIOAaTh, CpaBHUBATh, HAXOJHTH
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBHIBATH CBOW JICHCTBUS, BBIBOJBI, (HOPMYIUPOBATH
yrBepxaeHuss. OcBOeHHE Kypca aireOpbl 00ecrleunBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUST OOYYarONIUXCsl: OHM HCHOJB3YIOT JCAYKTHBHBIC M WHIYKTHBHBIC
paccyxkaeHusi, 0000IeHne M KOHKPETHU3allUi0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anreOpe mpeanosaraeT 3HAYUTENBHBIA O0BEM CaMOCTOSATEIHHOM
JESTENBHOCTH  00YyYaloUUXCs, TMOITOMY CaMOCTOSITEIbHOE pelIeHUuEe 3ajay
0Oy4YaromMUMHUCS SBISIETCS peain3aleil AesITeIbHOCTHOTO PUHIIUITA 00yYeHUSI.

B crpykType mnporpammbl ydeOHOTO Kypca «Airedpay» yriayOJaEéHHOTro
U3Y4YCHHs] OCHOBHOE MECTO 3aHHMAIOT COJEpP>KATEIbHO-METOJUYECKUE JIMHHH:
«Yucna # BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «DyHkuum». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3yUYCHUS Kypca, B3aUMOJEHCTBYS C
JIpYTUMH €ro JUHUSAMU. B Xozme m3ydeHmsi Kypca OO0y4aromuMcs MPUXOJUTCS
JIOTUYECKU PacCyKIaTh, UCTIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3n
C 3TUM B MPOTpaMMy y4eOHOTo Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTABICHHBIE BO BCEX OCHOBHBIX pazjeliax MaTeMaTHYEeCKOTO
oOpa3oBaHUs H  CHOCOOCTBYIOIIME  OBJAJICHHUIO OOYYAIOIIMMHUCS  OCHOB
YHUBEPCATBHOTO MaTeMaTH4ecKoro s3bika. CoaepKaTelnbHOW W CTPYKTYypHOUM
O0COOEHHOCTBIO YYEOHOTO Kypca «AnredOpa» SBISETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Conepxxanve nuHUM «YWcia W BBIYHCICHUS» CIYXXUT OCHOBOW s
JaJbHEHIIET0 W3YYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOUIUXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS AITOPUTMAMH, a
TaK)Xe MPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMMBIX JIJISI TIOBCETHEBHON



*U3HU. Pa3BuTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBA3aHO C pAaLMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIAMHU, (POPMUPOBAHHEM
IIPEACTABICHUA O JACHCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHUS YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 00I1IeMy 00pa30BaHUIO.

Conepxanue IByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHAIOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro Jisi pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX IIPEIMETOB U OKpY:karouleil peasbHocTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3zoBaHus y4eOHBII MaTepuan TPYNIUPYETCS BOKPYT  pallMOHAJIbHBIX
BbIpaK€HUU. Anredpa JEeMOHCTPUPYET 3HAUCHHE MATeMAaTUKU KakK S3blKa JJis
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUsA TPOLECCOB U  SBJICHUU
peanbHOro Mupa. B 3amaum oOyueHuss anreOpe BXOJAT TakkKe JanbHeiiiee
pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOJIHMMOIo, B YAaCTHOCTH, Jis
OCBOCHHUSI Kypca HWH()OPMAaTUKWA, U OBJIAJICHWE HaBBIKAMU JICYKTHUBHBIX
paccyxnenuii. IlpeoOpa3oBaHue CHUMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKeHHMsI, CIIOCOOHOCTEN K MAaTEMaTHYE€CKOMY TBOPUECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMuMHCS 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeNH
JUTSL OTIUCaHUSI U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUIA B IPUPOJE
u obmectBe. M3yyeHune marepuana crnocoOCTBYET Pa3BUTHIO y OOyYaromiuxcs
YMEHUS UCIOJIb30BATh PA3JINYHbIE BEIPA3UTENIbHBIE CPEJICTBA SA3bIKA MATEMATUKH —
CJIOBECHOTO, CMMBOJIMYECKOr0, TpaduyecKkoro, BHOCUT BKJIaJ B (popmupoBaHue
IPEACTaBICHUN O POJIM MaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUN U KYJIbTYPHI.

VYrinyonénnbrit Kypc anreopbl XapaKTepU3yeTcs U3y4YeHHUEM
JOTIOJIHUTENIBHOTO TEOPETHYECKOTO ammnapaTta W CBSI3aHHBIX C HUM METOJIOB
pemieHust 3amady. AnreOpa SBISETCS S3BIKOM JJIsl ONMHUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEM, CIYKUT OCHOBOM MAaTeMaTH4YeCKOro wmozenupoBaHus. [Ipu
TOM CaMU OOBEKTHI MAaTEMaTHYECKUX YMO3AKIIOUEHUW W TPHUHATHIE B anredpe
mpaBWwia WX KOHCTPYHMPOBAHHUS  CIOCOOCTBYIOT (OPMHPOBAHUIO  yMEHHI
00OCHOBBIBATH M JIOKA3bIBaTh CYK/ICHUS, PA3BUBAIOT MATEMAaTUYECKYIO HHTYHUIIUIO,
KpaTKO M HarJISIAHO PACKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOEHUU U ydaT UX
npuMeHeHuto. Tem campiM anreOpa 3aHMMaeT OJIHO W3 BEAYIIUX MECT B
dbopMHUpOBaAaHNT HAYYHO-TEOPETUIECKOTO MBIIIICHUS 00YIatONTIUXCS.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax u3ydaetrcsi y4eOHbIH Kypce
«Anrebpay», KOTOpPBIM BKJIIOUAET CIEIYIOIINE OCHOBHBIE pa3esibl COAEpKaHUS:
«Yucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAXKEHUS», «YPaBHEHUS U
HEPABEHCTBA», «DYyHKIUNY.



Ha u3ydenue yueOHOro kypca «Anredpa» otBoautcs 442 4acos: B 7 Kjacce
— 170 gacoB (5 4acoB B Heneln0), B 8 kiracce — 136 gacoB (4 yaca B Heem0), B 9
KJ1acce — 136 4acoB (4 yaca B HEJICIIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. CpaBHEHHE, YNOPSAJIOYMBAHUE U apUPMETHUUYECKUE
JNEUCTBUA C pallMOHAIBHBIMU YKcIaMu. YucinoBas npsiMasi, MOJyJIb YKCIa.

CreneHp C HaTypaJdbHBIM IIOKa3aTeJeM M €€ CBOMCTBA. 3alMCh YHCIIA B
JNECATUYHOM MO3ULIMOHHOW CUCTEME CUUCIICHUS.

Pemiennie TekcTOBBIX 3a/au apupmMeTHIeCKUM criocodoM. Pemenue 3amau u3
peanpbHOM MPAaKTUKU HAa YacTH, Ha IpoOH, HA TIPOLICHTHI, TPUMEHEHHUE OTHOIICHUN
U TPONOPIMH MpU PEIICHUH 3a7ad, pEIIeHUEe 3ajad Ha JABWXKCHHE, padoTy,
MOKYIKH, HAJIOTH.

JenumocTs uenbix uncena. CBoicTBa JETUMOCTH.

IIpocthie U coctaBHble uucia. YETHble W He4y€THble uucha. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. TlpusHaku AOE€IUMOCTH CyMMBbl U
MPOU3BECHHUS 1IEJIBIX YUCET MIPU PELICHUH 3a7]a4 C MPAKTUUECKUM COACPKAHUEM.

HauGonbmuit oOmuii nenurens 1 HaMMEHbIee o0Iee KpaTHOe JBYX UYHCEIL.
B3anmuO npocTeie uncia. Anroputm EBkinaa.

Henenue ¢ octaTkoM. ApudmeTrndeckre ornepanuy Hajl OCTaTKaMH.

AsireOpanyeckue BbIpasKeHUS

BrelpaxkeHne ¢ nNEepeMEHHBIMHU. 3HAUYEHUE BBIPAXKEHUSI C IEPEMEHHBIMHU.
[IpencraBiienne 3aBUCUMOCTH MEXI1Yy BETUUMHAMH B BUE HOPMYJIBI.

ToxnectBo. ToxaecTBeHHBIE MPEOOPA30BAHKS ANTeOPANICCKUX BBIPAKEHUM.
JloKa3aTeabCTBO TOXKIAECTB.

Onnounenbl. OIHOYJIEH cTaHAAPTHOTO BU1a. CTeNEHb OJJHOYICHA.

MHorounenbl. MHorouseH craHgaptHoro Bujaa. CTeneHb MHOrOYICHA.
CrnoxeHue, BBIYMTAHHE, YMHOXKEHHUE U JeeHre MHorowieHoB. [IpeoOpa3zoBanue
LIEJIOT0 BbIpaXeHUsI B MHOrouieH. KopHu MHOrowieHa.

@opmyIibl COKPAIEHHOTO YMHOXKEHHUSI: KBAJIpaT CyMMBbl U KBAaJpaT pasHOCTU
JBYX BBIPAXKEHHHA, Ky0 CyMMBI W KyO pa3HOCTH ABYX BBIPAKEHHH, Pa3HOCTHh
KBaJpaTOB JIByX BBIPAXKECHUMW, IMPOU3BEICHUE PA3HOCTH U CYMMBI JBYX
BBIPKEHU, CyMMa U pa3HOCTh KyOOB JABYX BBIPAKCHHUIA.

Pa3noxeHre MHOTOYJIEHA HA MHOXUTEIU. BoiHeceHre 0011ero MHOXKHUTEINS 32
CKOOKH. MeTo1 TpynIupOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHoi nepemeHHo. Kopenb ypaBHeHus. CBoiicTBa ypaBHEHU
C OJHOW TMEpEeMEHHOW. PaBHOCHIBHOCTP ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTH4ECKasi MOJEIb PEAIbHON CUTYaLNH.



JIuHeliHOE ypaBHEHHE C OJHOW IIEPEMEHHOW. YUHCIIO KOpHEN JIMHEWHOIrO
ypaBHEHUs. PellleHne TEKCTOBBIX 3a7a4 C IIOMOLIBIO JIMHEHWHBIX YPaBHEHUM.
JIuneliHOEe ypaBHEHHE, COAEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOro ypaBHEHUS C ABYMS
nepeMeHHbIMU. CUCTEMBl JIMHEMHBIX YpPAaBHEHUHM C JBYMs II€pPEMEHHBIMHU.
I'paduueckuii MeTon pemieHus CUCTEMBbl JIMHEHHBIX YpaBHEHUH C JBYMs
IIEpEMEHHBIMU. Pernienue crucreM JIMHEWHBIX YpaBHEHUN C JBYMS NEPEMEHHBIMHU
METOJOM TIOJCTAHOBKM M METOJAOM cioxkeHus. Cucrema JABYyX JIMHEWHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHON CUTyallUH.

DyHKUUMA

KoopaunaTta Toukn Ha npsiMoil. YucioBble TPOMEXYTKH. PaccTostHue Mexay
IBYMSI TOYKaMH KOOPJIUHATHOW MPSIMOiA.

[IpsimoyrosibHasg cucteMa KoopAMHAT. AOcuucca M OpJIMHAaTa TOYKKA Ha
KOOpJuMHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3aganubix popmynamu. Urtenue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

OYHKIIMOHAIbHBIE 3aBUCUMOCTH MEXJy BeiauuuHamu. [loHstue (QyHKIMH.
OyHKIMS KAk MaTeMaThyeckas MoJeNb peanbHoro mponecca. O6mactb
omnpejeneHuss W obOnacte 3HaueHW ¢GyHKuMU. CrocoObl 3amaHus (QYHKIHH.
I'paduk dpynkuuu. IloHATHS MakcUMymMa U MUHHUMYyMa, BO3pacTaHus U yObIBaHUS
Ha IIpUMepax peaIbHbIX 3aBUCUMOCTEN.

Jlunetinas ¢yukius, e€ cBoicTBa. ['paduk nuneitHon ¢ynkumu. ['paduk
byukiun Y = |X|. Kycouno-3amanubie GyHKINN.

8 KUIACC

Yucia 1 BHIYUCICHUSA

KBamgpaTHbie kopHU. AprudMeTHIECKUN KBaApaTHBIM KOPEHb U €T0 CBOMCTBA.
[lonsTe wWppamuoOHAIBLHOrO 4Yucia. JIeWCTBUS C WPPAUMOHAJIBbHBIMHU YHUCIAMU.
CaoiicTBa IeicTBUI ¢ HppallMOHATbHBIMU YKciaMu. CpaBHEHHE HPPALMOHATBHBIX
YUCEJL.

[IpencraBneHnss O paclIMPEHUSX YUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJIbHBIX, IIE€JNbIX, PAlMOHAIBHBIX, JAEUCTBUTEIbHBIX uyuceld. CpaBHEHHE
yucell. YucaoBble MPOMEKYTKHU.

HedictBust ¢ octatkamu. Octatku creneHed. [IpumeHeHue ocTaTkoB K
PELICHUIO YPABHEHHM B LIEJIBIX YUCIAX U TEKCTOBBIX 3a7a4.

Pa3Mepbl 0OBEKTOB OKpPYXKAaIOIIEr0 MHpA, JJIUTEIBHOCTh MPOLIECCOB B
okpyxkatouieM mupe. CTaHJapTHBIN BU YKCIIA.

AuredOpanyeckue BbIpasKeHUsI

AnreOpanueckasi aApoOb. JlomycTUMble 3HAaY€HUS TMEPEMEHHBIX B JIPOOHO-
palMOHATIBHBIX BbhIpaKeHUSIX. OCHOBHOE CBOWCTBO anreOpanveckod JapoOwu.



CnoxxeHue, BBIYMTAHUE, YMHOXEHUE U [EJeHHE anredpandeckux JapoOei.
Boinenenue nenoit vactu anredOpanyeckoi 1poou.

Panyonanbubie BBIPAXKEHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAKECHU.

JlonyCcTuMble 3HAYE€HUSI TMEPEMEHHBIX B  BBIPAKEHUAX, COICPHKALIUX
apudMeTHUecCKue  KBaJpaTHble KOpHHU. TOXJECTBEHHbIE MpeoOpa3oBaHUS
BBIpaXKEHUH, cofiepKalnX apudMeTHIeCKUe KBaApaTHbIe KOPHHU.

Crenenbr ¢ 1enabIM TMOKa3aTteneM U e€ cBoictBa. I[IpeoOpasoBaHue
BBIPAXKECHU U, COAEPKAIIUX CTCTICHHU.

YpaBHeHUsS ¥ HEPABEHCTBA

KBanpatnoe ypaBHeHue. @opmyiia KOpHEH KBAaJpPAaTHOTO YpaBHEHMUS.
KonndecTBO neiCTBUTENBHBIX KOPHEW KBaJIpaTHOrO ypaBHeHus. Teopema Buera.
YpaBHEHHUs, CBOJUMBIE K JIMHEHHBIM YPaBHEHUAM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBajipaTHOe ypaBHEHUE ¢ TapaMeTpoM. PellleHne TeKCTOBBIX 331y ¢
MOMOIUIBIO KBAJIPATHBIX YPABHEHU.

JlpoOHO-parimoHaIbHBIE ~ ypaBHEHUs. PereHue  IpoOHO-pallMOHAIBHBIX
ypaBHeHU. PemnieHue TEKCTOBBIX 3aJad € IMOMOIIBIO JPOOHO-PAITMOHAIBHBIX
ypaBHeHui. ['paduueckast UHTEpIIpeTalus ypaBHEHUN C TBYMSI TIEPEMEHHBIMU.

Uucnosslie HepaBeHCTBA. CBOKCTBA YHCIOBBIX HEPABEHCTB.

HepaseHncTtBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBa. ClioxkeHue
U YMHOXEHHE YHCIOBBIX HEpaBEHCTB. OIlLICHUBAaHHE 3HAYECHUS BBIPAKECHMUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelieHuM HEPABEHCTBA C OJHOW HEPEMEHHON. MHOXKECTBO
pelIeHU HepaBEeHCTBA. PaBHOCUIIBHBIE HEPABEHCTBA.

JInHEelHOE HEpPaBEHCTBO C OJHOM NMEPEMEHHOM W MHOMXECTBA €T0 PEIICHUM.
Penienrie TMHEITHBIX HEPABEHCTB € OJJHOM NepeMeHHOM. CucTeMbl 1 COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PelleHne TEKCTOBBIX 3aday C
MMOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIUMN

OO6nacTpb onpesenennsi ¥ MHOXKECTBO 3HaueHn (yHKInU. CriocoObl 3a1aHus
bynkiuit. ['padux dyakuuu. Urenne cBoiictB GyHKuu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKIIHA, OTPAXKAIOMIUX peaTbHbIE MPOIECCHI.

Jlunevinas ¢yskiusa. DyHKUIMM, ONMUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO
MPOTIOPIIMOHATIEHBIE 3aBUCUMOCTH, WX TPadUKH.

Oynkmun y = kx, y=kx + b, y = k/x, y = x3, y = Vx, y = |x| 1 ux cBoiicrsa.
Kycouno-3anannbie GyHKINN.

9 KIIACC

Yuciaa 1 BLIYUCIEHUS



Kopenp n-ii cremenn wu ero cBoicrtBa. CTENeHb C PalMOHAIBHBIM
[I0Ka3aTesieM U €€ CBONCTBA.

AJireOpauyveckne BbIpa:KeHH sl

ToxaecTBeHHbIE NPeoOpa30BaHUS BBIPAKEHUN, COAEpXKAIIMX KOpPEeHb N-i
crenieHu. ToxaecTBEHHbIE MPEOOPa30BaAHUS BBIPAKEHHUH, COAEPKALIUX CTENEHb C
palMOHANILHBIM NIOKA3aTEeJIEM.

KBagpatHeiii TpéxuneH. KopHu KBagpaTHOro TpéxwieHa. PazmoxeHune
KBaJIpaTHOI'0 TPEXWICHA HA JINHEHHBIC MHOKUTEIU.

YpaBHeHUsS ¥ HEPABEHCTBA

bukBanparusie ypaBHeHus. [Ipumepsl mprUMEHEHU METOJI0B PaBHOCHIIHHBIX
npeoOpa3oBaHuil, 3aMEHbl NEPEMEHHOM, rpaUyecKoro MeTojAa MpU PEHICHUH
ypaBHEHUM 3-i U 4-i CTETIEHEM.

Pemenue apoOHO-paliMOHANBHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHUH ¢ IBYyMsI IEpeMEHHBIMU. Perienne mpocrenmmx
CHUCTEM HEJIMHEWHBIX YpPaBHEHUN C JBYMs MepeMeHHbIMU. ['paduueckuii MeTon
pelieHns CUCTeMbl HEJIMHEHHBIX YpaBHEHUW C AByMs nepeMeHHbIMH. Cuctema
JIByX HEJIWHEWHBIX YPaBHEHHH C JBYMS MEPEMEHHBIMHU KaK MOJCNb peaabHOMN
CUTYaIIHH.

UucnoBble HepaBeHCTBA. PellleHne TMHEWHBIX HEpaBEHCTB. J(OKa3aTenbCTBO
HEPaBEHCTB.

KBagpaTHeie HepaBeHCTBa C OJHON mepeMeHHOH. PelieHue KBaapaTHBIX
HEPABEHCTB IpaUUYECKUM METOJAOM M METOJIOM HMHTEPBAJIOB. METOJ MHTEPBAJIOB
IUTsl pallMOHAIBHBIX HepaBeHCTB. [IpocTeliline HepaBeHCTBA € MAPAMETPOM.

Pemiennie TeKCTOBBIX 3a/1a4 C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMsi nepeMEHHbIMH. PerieHue HepaBeHCTBA C ABYMS
nepeMeHHbIMU. CHCTEMBl HEpPaBEHCTB C ABYyMsl TepeMeHHbIMH. [ 'paduueckwuii
METO/ PEIICHHS] CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU.

DyHKIUMN

Oynkmus.  CBoiictBa  GyHKUMiA:  Hynmd  QYHKIWH,  [OPOMEXKYTKH
3HAKOMOCTOSHCTBAa (DYHKIIMHU, MPOMEKYTKH BO3pacTaHHUs M yObIBaHUS (PYHKIUH,
4ETHBIC U HEYETHBIC (DYHKIIMU, HAUOOIIbIIIEe U HAUMEHBIIIee 3HaYCHUS (QYHKITUU.

KBagpatnunas ¢ynkumss u  e€ cBoiicTtBa. lcmomb3oBaHHE CBOWCTB
KBaJpaTUYHOW  (QyHKIMU Uil pemieHust 3amad.  lloctpoenme  rpaduka
kBagpatuyHoi ¢GyHkumu. [lomokeHwe rpaduka KBaapaTUIHOW (QYHKIIUUA B
3aBHCUMOCTH OT €& ko3 dunuentos. I'paduxn Gpynxumii y =ax2,y = a(X — m)?u y
= a(X — m)? +n. IToctpoenue rpahuKoB QyHKIMI ¢ IIOMOIILIO TPE0OPA3OBAHMIA.

HpobHo-nuneitHas hynkums. MccnenqoBanue GyHKITUHN.

Oyukuus Y = X" ¢ HaTypaJIbHBIM TIOKa3aTeseM N u e€ rpaduk.

YucaoBble M0CJIe10BATEJIbHOCTH U MPOTrPeccuu



[lonstue wuMcioBOl mnocnenoBaTenbHOCTU. KoHeuHble M OECKOHEUHbIE
ocaenoBaTeNnbHOCTH.  OrpaHudeHHass  MOCIEOOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomias  (yObIBaromiasi)  mociegoBaTeabHOCTh.  CrmocoObl  3ajaHus
MOCJIEIOBATENBHOCTH: ONUCATENbHBINA, TAaOJWYHBIA, C MOMOUIBIO (HOPMYJBI N-TO
YJICHA, PEKYPPEHTHBIM.

Apudpmernyeckas U reoMmerpuyeckas mnporpeccuu. CBOHCTBa 4YJIEHOB
apupmeTndyeckoil u reoMerpuueckoil mporpeccuid. dopmynabl N-ro  uigeHa
apupMeTHYecKol U reomMeTpuyeckor mnporpeccuil. opmMyibl CyMMBbl HEPBBIX N
YJICHOB apu(METUUECKOH U TeOMETPUYECKON mporpeccuid. 3ajauu Ha MPOLIEHTHI,
OaHKOBCKHE BKJIa/bl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH IMOCIEAOBATEIBHOCTH, O CYMMHUPOBAHUU
0eCKOHEYHO yObIBaIOIEl TeOMETPUUYECKOM IPOrPECCUH.

Merton MaTeMaTH4YECKOU UHIYKIUH. IIpocreiimme [IPUMEPHL.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI YUEGHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIC Pe3yJbTATBI OCBOEHUSA IPOrPaMMbl MO MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PELICHUH, pacCyk JIeHUH, YMEHHUIO BHJIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MAaTEeMaTHMYECKOM HayKd Kak cdepbl UeI0BEUYECKOM
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
ITIO3HAHUSA MHpPA, OBJIAJCHUEM HABBIKAMM MCCIEA0BATENBCKON IEATEIIBHOCTH;

6) ¢usmyeckoro BocnuTaHUs, (OPMHUPOBAHUS KYJbTYPhI 310POBbSI H
IMOLMOHATBHOI0 0JIArONOJNyYHs:



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaaHCUPOBAHHBI PEXUM 3aHATAA M OTAbIXa, peryispHas Quznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacTH COXPAaHHOCTU OKPYXKAIIIeH Cpejbl, [UIAHUPOBAHUS TOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPYXKAIIIEH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX POOJIeM U MyTel UX PeIICHUs;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMATLHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHUCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUU, (HOPMYJIMPOBATH HJICH,
MOHSTHUS, TUIOTE3bl 00 O0OBEKTaxX U SIBJICHUSX, B TOM UHCJIE paHEEC HEWU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNA W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIOD  CHUTYallMI0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS NpOTpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOIO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eHCTBUA
ba3oBble Jornueckue aAecTBU:

BBUBJISITH M XapaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKUM MATEMAaTUUYECKUX
OOBEKTOB, TOHSTHHA, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
onpeieNieHHs TOHSTHH, YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KiIaccUuPUKaIUU,
OCHOBaHUS JIJ1s1 0000IIEHUS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3A;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUeHUN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTU4YeCKOW WHIYKIINH, OOOCHOBBIBATH COOCTBEHHEIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pEIICHUs, BBIOMpATh Haubolee TOAXOASIMHUNA C  Y4ETOM
CaMOCTOSITETTLHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJh30BaTh BOTPOCHl KAaK HCCIIENOBATEIIbCKUA HHCTPYMEHT IO3HAHMUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOATEIBHO COCTABICHHOMY IUJIaHy OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUSA,  HUCCJENOBAaHUS, OKCIIEPUMEHTa, OLICHUBATh
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpaduKoi 1 uX KOMOWHAIUSIMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
eI IMU OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pEUIeHHUs 3aJaud,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1a€MOW TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBaTh UJEH, HAIICJICHHbIE Ha IIOHMCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABISATh Pe3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEeIOBaHUS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONM M MHJIMBHUYyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JESATENBHOCTH, IUIAHMPOBATh OPraHHU3allMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TrOBbI€ IUTYPMBI» U MHBIE); BBIIOJHATH CBOIO YacTh pabOTBl WU
KOOPJAMHUPOBATh CBOM JAEMCTBUSA C JPYIMMM YJ€HAMH KOMAaH/bI, OLICHUBATb
Ka4ecTBO pe3ysbTaTa M KadecTBO CBOEro BKJIaJa B OOWIMI pe3yapTaT IO
KpPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUYSL.

PerynsiTuBHbIe YHHBepPcaJIbHbIE YUeOHbIEe AelicTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHS PEIICHUN (MHANBUAYaIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOHMpaATh CIIOCOO pEIICHUS ¢ Y4YETOM HMEIONIUXCS pPECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layuH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHUE pE3yJibTaTa JEATEIbHOCTH MOCTABICHHON L€ U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMU IMPU HM3YYEHUHU MATEMAaTHUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pelIeHUs 3a1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xonIty oOydeHus B 7 kjacce 00y4aromUics MOTYyUUT CIASAYIONHE MPEIMETHbBIC
pe3yJIbTaTHI:

Yucsia v BLIYUCTICHUS

Paunnonanbhbie yncia.

[lepexonuth OT ofHOM (OPMBI 3amucu 4Yuces K apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYH) B JCCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

Hcnonb3oBaTh MOHATUS MHOKECTBA HATYPAIBHBIX YMCEJI, MHOKECTBA 1IE€JIBIX
yucesl, MHOXKECTBAa palMOHAJIBHBIX YMCEI MpPU PEHICHUM 3aj]ady, MPOBEICHUU
paccyXIeHU U JOKa3aTeIbCTB.

[TonumaTh U OOBACHATH CMBICI TO3UIIMOHHON 3aTMCH HATYPAIBHOTO YHUCIIA.

CpaBHUBATh U YIIOPSAJOUYMBATH PAllMOHAJIBHBIE YUCIIA.

BoimonHaTh, codyeTas yCTHblE M NHCbMEHHBbIE NPUEMBI, apudMeTHuecKue
NEUCTBHS C PAllMOHAIBHBIMHM YHCIIAMH, UCIIOJIB30BAaTh CBOMCTBA YMCEN U IpaBUja
JNEVUCTBUM, MPUEMBI pAallUOHATIBHBIX BBIYUCIICHUM.

BbINONHATH 1€MCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU OKA3aTEISIMU.

HaxonuTh 3Ha4eHUs YMCIOBBIX BBIPAXKEHUH, COJAEpKAIIUX pPalMOHAJIbHbBIE
Yyclia M CTENEHU C HATypalibHBIM TIOKa3aTelieM, MPUMEHSATh pPa3HOOOpa3HbIe
CIOCOOBI ¥ IPUEMBI BBIYUCIICHUS, COCTABISATh U OIEHUBATH YHCIIOBBIC BHIPAKCHUS
MIpU PEIICHUU MPAKTUUYECKUX 3a/1ay U 3a/1a4 U3 APYrUX YUYEOHBIX MPEIMETOB.

OkpyrnisiTh uMciia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONM CUTyallud, BBINOJHATh NPUKUIKY M OLEHKY pe3yibTaTa
BBIUMCIICHUM, OILIEHKY 3HAYEHHUM 4YHCIIOBBIX BBIPAXKEHUH, B TOM YHCIE MPH
PEILICHUN MTPAKTUUECKUX 3a7a4.

PemaTte TekcTOBBIC 3amauu  apuPMETHUECKUM CHOCOOOM, HCIOJIB30BAThH
TaOJUIBI, CXEMbl, YEPTEXKH, APYTrU€ CPEACTBA MPEJCTABICHUS [aHHBIX MPH
peLIeHUN 3a7a4.

PemaTe npakTHKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMNOPUAOHAIBHOCTBI) BEJIUYWH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 3aJa4 C YYETOM OTPAaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.



J1eauMOCTb.

Jloka3bIBaTh U MPUMEHSTH MPU PEUICHUHU 3a]]a4 TPU3HAKU JIETUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npuzHaku 1eTUMOCTU CYMMBI U POU3BEICHUS 1IEIBIX YUCEN.

PacknaapiBaTh HAa MHOXKUTEIW HATypaJIbHBIC YHCIIA.

CBo0OOIHO oOMEpUpPOBaTh MOHATUSAMH: YETHOE YMCIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIC YUCTIA.

Haxonute Hambonbmiuii OOIIMI IEeIUTENh U HaUMEHbIlIee 00Ilee KpaTHOe
quces ¥ UCMOJIB30BaTh UX MPU PEIICHUH 3a]a4, MPUMEHSTh anroput™ EBkiuma.

OnepupoBaTh TOHSATHEM OCTaTKa [0 MOJAYJII, TPUMEHSTh CBOMCTBA
CpPaBHEHUU 110 MOYIIIO.

AJire0panyvecKue BbIpasKeHU s

BripaxeHust ¢ nepeMeHHBIMU.

Hcnons3oBaTh anreOpanvecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B mpoIecce 0CBOSCHUs y4eOHOTO MaTepurara.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAYCHUSAX

MEPEMEHHBIX.
Hcnonp3oBaTh  IMOHATHE  TOXKJIECTBA,  BBINOIHATL  TOXKJIECTBEHHBIC
npeoOpa3oBaHus BEIPAKEHUM, IOKA3bIBATh TOXKECTBA.
MHOro4yjeHsbl.

BoimonHaATh  mpeoOpa3oBaHHMS  EJIOrO0  BBIPAXKEHUS B MHOTOYWIECH
PUBEJICHUEM MOJOOHBIX CIIAaraeMbIX, PACKPBHITUEM CKOOOK.

BoInonHATh nelcTBUS (CIOKEHHUE, BBIYUTAHUE, YMHOKEHNE) C OJTHOWICHAMHU
U C MHOTOWIEHAMHU, PUMEHSTH (DOPMYJIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaapaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHKCJIE JIs1 YIPOIICHUS BEIUUCIICHUN.

Ocy1iecTBIATh Pa3’I0KEHUE MHOTOYIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIETr0 MHOXXHTENS, TPYIIIUPOBKU CIAraeMbIX, IPUMEHSS
(bopMyIIBI COKPAIIEHHOTO YMHOKEHHS.

[TpumensTs npeoOpa3oBaHKsl MHOTOWICHOB JIJISl PEHICHUS Pa3IUYHbBIX 3a7a4
13 MAaTEMAaTHUKU, CMEXKHBIX IPEAMETOB, U3 PEATbHON ITPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYypaJbHBIMU IIOKA3aTEJSIMHU IS
peoOpa3oBaHus BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOW INEPEMEHHOM, NMPUMEHAS MpaBuiIa
repexoaa OT UCXOJHOIO0 YPAaBHEHHUS K pABHOCWIBHOMY eMy. [IpoBepsaTs, siBiseTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[lonOupaTs mpuMepsl Tap YWCEN, SBIAIOIMIMXCS PEIICHUEM JUHEHHOTO
YpPaBHEHUS C ABYMsSI IEPEMEHHBIMH.



CtpouTh B KOOpAWHATHOW IJIOCKOCTH TpadUK JIUHEWHOTO ypaBHEHUS C
JIBYMsI TICPEMEHHBIMHU, TIOJB3YSACHh T'PAaPUKOM, TPUBOIUTH TPUMEPHI PEIICHUSI
YpaBHEHHUSI.

PemaTth cucTeMbl IBYX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMECHHBIMHU, B TOM
quciie rpaguuecku.

CocTaBnsaTh W pemiaTh JTWHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
ypaBHEHUIl 1O YCIOBHIO 3aJa4yd, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4y¥l MOJYYCHHBIN pe3ynbTar.

DyHKUUH

KoopauHate! u rpaduky.

N300paxaTh Ha KOOPIAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJAMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3aMTUCHIBATH YHCIOBBIC MPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH TI0 33JIaHHBIM KOOPIUHATAM.

O yHKIUY.

Ctpoutsb rpaduku TUHEHHBIX QYHKIIHM.

OnuceiBaTh € TIOMONIbIO (QYHKIHMIA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCThb, BpPEMs, pAacCTOSHHUE, II€HA, KOJIMYECTBO, CTOMMOCTH,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil cnocod MpeacTaBlIeHUs W aHalu3a WHGOpMaINH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEAIbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

Hcnons3oBaTh cBolicTBa (GYHKIHMH [Ji1 aHauu3a TpauKoB peaabHBIX
3aBUcUMoOCTe (Hynu (QYHKIHH, NPOMEXKYTKA 3HAKOTIOCTOSHCTBA (DYHKIIHNH,
IIPOMEXKYTKH BO3pacTaHusl W yObIBaHUS (DYHKIIMH, HAUOOJIbIIee W HAWMCHBIIICE
3Ha4YCHUS (DYHKITUN).

Hcnonb3oBaThk rpaguku Al KCCIECOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, MPHU
pElIeHNH 3a7a49 U3 APYTUX YUYCOHBIX MPEIMETOB U PEaTbHOM KU3HU.

K xoniry oOy4enus B 8 kiacce 00ydarOmuiics MOTYIUT CIEIYIONTNE TPEIMETHBIE
pe3yJIbTaThI:
Yucsa 1 BIYUCICHUSA
HppauronanbsHbie ynca.
[loHnmaTte W HWCHOJIB30BAaTh MPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.
CBOOOIHO OMEpPUPOBATH MOHITHIMU: KBAJIPATHBIA KOPEHB, apU(METHICCKUAN
KBaJIpaTHbIM KOPEHb, UPPALMOHAIIBHOE YKCJI0, HAXOJIUTh, OLICHUBATh KBaJpaTHbIE
KOpHU,  HCHOJIB3ySl  HOpU  HEOOXOJUMOCTH  KAJIbKYJSITOP,  BBIOJHSTH



npeoOpa3oBaHusl BBIPAXKEHUM, COAEpP)KALUIUX KBAJApPAaTHbIE KOPHH, HCIHOJIb3Ys
CBOWCTBA KOPHEM.

Hcnonp30BaTh HaydajabHBIE IMPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJIEHUSI U BBIYMCIEHUH, n300paxaTb E€HCTBUTEIbHBIC
Yycila TOYKAMU Ha KOOPAUHATHOMN IIPSAMOM.

Hcnonb3oBaTh 3amucy OOJBIIMX U MAJbIX YUCEN C MOMOIIBIO JE€CITHUYHBIX
npobeit m creneHed yucna 10, 3amuMchbiBaTh W OKPYIJISATh YHUCIIOBbIE 3HAYECHUS
pEabHbIX BEJIMYMH C UCIIOJIB30BAHUEM PAa3HBIX CUCTEM U3MEPEHUM.

J1eauMOCTb.

CBo0OOIHO omepupoBaTh MOHATHEM OCTaTKa MO MOJIYJIO, HPUMEHSThH
CBOMCTBAa CpPABHEHHUU MO MOAYJIIO, HAXOAUTh OCTATKH CYMMBbI U IIPOU3BEICHUS IO
JAHHOMY MOJYJIIO.

AJire0panyvecKue BbIpasKeHU s

JpoOHO-palinoHanbHbIE BBIPAKEHUS.

HaxomuTe nomycTuMble 3HAYEHUS TMEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAKCHUSIX.

[IpuMeHsTH OCHOBHOE CBOMCTBO PAIIMOHAIBHON JIPOOH.

BrinmonHaTs npuBeseHne anredpandeckux apoleil K o0iieMy 3HaMeHaTeNo,
CIIOKEHUE, YMHOKEHUE, JIeJIEHUE anre0pandeckux apooei.

BrInosiHATh TOXKAECTBEHHBIE TPE0OpPa30BaHUS PAllMOHAIBHBIX BBIPAXKEHUH.

[TpumensTh npeoOpa3oBaHus BEIPAXKEHUN JJIA PEIICHUs PA3INYHbIX 3a7a4 U3
MaTEeMaTHUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIbBHOU IIPAKTUKH.

Crenenu.

[IpyuMeHAT, MOHATHE CTENEHW C LEIbIM  II0Ka3aTesieM, BBINOJHSITH
npeoOpa3zoBaHus BEIPAKECHUN, COACPKAIINX CTENIEHHU C IEJIBIM MTOKa3aTeIeM.

HppaunronanbsHble BbIPAXKEHUS.

Haxonuts nonyctumMble 3HaU€HUS IEPEMEHHBIX B BBIPAXKEHUAX, COLEPIKALIUX
apu(pMETHIECKUE KBaIPATHBIE KOPHHU.

BreimonHaTh mpeoOpa3oBaHUS UPPAMOHATIBHBIX BBIPAKEHUN, HWCIONb3YS
CBOWCTBA KOPHEMN.

YpaBHeHUS U HEPABEHCTBA

PemaTe kBazpaTHble ypaBHEHUS.

Pemiats 1poOHO-paliniOHaNIbHBIE YPABHEHHUS.

Pemate nHHElHBIE ypaBHEHHS C MAapaMETPaMH, HECIOXKHbBIE CUCTEMBI
JIMHEMHBIX YPABHEHUH C MMapamMeTpaMH.

[IpoBOaUTE MCCIIENOBaHUSI YPABHEHUN U CHUCTEM YPABHEHHUI, B TOM YHUCJIE C
MpUMEHEHHuEM Tpaduyueckux TpelcTaBieHud (yCTaHAaBIWBATh, WMEET JIU
YpPaBHEHUE WJIA CHCTEMA YPABHEHUW PELICHMS, €CIU HMEET, TO CKOJIbKO, M
npodee).



[lepexonuth OT ciiOoBeCHOUN (OPMYIMPOBKU 3adauu K €€ airedpandeckoun
MOJEIU C TIOMOUIBK0 COCTaBJIEHHUS YPAaBHEHUS WIM CHUCTEMBI YpPAaBHEHUM,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJYYEHHBIN PE3yJIbTaT.

[IprMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB JUISI CPAaBHEHUSA, OLICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM INMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpauyecKyl0 WUIIOCTPAllUI0 MHOXKECTBa pEIICHUH HEPaBEeHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUUHA

[TonuMaths ¥ KCMOIB30BaTh (PYHKIIMOHAJIBHBIC MOHSTHUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUCHMS), OMPEACNATh 3HaueHHe (YHKIUU TO 3HAYEHUIO
apryMeHTa, ornpeessaTh CBOMCTBa QYHKIMU 10 €€ Tpaduky.

Crpouth rpaduku GyHKIIUNA , OMUCHIBATh CBOMCTBA YUCIOBOW (YHKIIMH IO
e€ rpaduky.

K xonity oOydenus B 9 kjiacce 00y4yarOmMics MOTyUUT CIASTYIONTHAE MPEIMETHBIC
pe3yJIbTaTHI:

Yucia v BbIYMCICHUS

CB0OOHO oOlepupoBaTh TOHATHUSAMHU: KOPEHb N- CTENEeHH, CTENEeHb C
pallMOHAJIBHBIM  IIOKa3aTejieM, HaxOAUTh KOPEHb N-Mi CTENEHH, CTENEHb C
paIlMOHANIHBIM TOKa3aTelieM, HCIHONb3yd NpHU HEOOXOJUMOCTH KaJIbKYJISATOD,
IIPUMEHSATH CBOMCTBA KOPHS N- CTEIEHU, CTEIIEHU C PAllMOHAJIBHBIM II0OKA3aTEeJIEM.

Hcnonp30BaTh NMOHATHE MHOMKECTBA JACHCTBUTEIBHBIX YMCEN IPU PELICHUU
3a71a4, TPOBEACHUH PACCYKICHUN U JOKa3aTEIIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JEUCTBUTEIBHBIE 4YHUCHA, OKPYIJIATH
JNEUCTBUTEIIBHBIE YNCJIA, BBINIOJIHATH MPUKUAKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY
YHUCIJIOBBIX BBIPAKECHHUI.

AJire0panyvecKne BbIpasKeHU s

CBOOOIHO oOmepupoBaTh MOHATHEM KBAJAPATHOTO TPEXUIIEHA, HAXOIUTh
KOpPHU KBaJpaTHOIO TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA IMHEWHBIE MHOXHUTEH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE M KBAaJApAaTHBIE YpPAaBHEHUs, YPAaBHEHMS, CBOISIIUECS K
HUM, IpOOHO-pAllMOHATIbHbBIE YPABHEHUS.

PemaTe Heclio)HBIE KBaApaTHBIE YPABHEHUSI C ITAPAMETPOM.

Pemate nuHeliHblE HEpaBEHCTBAa, KBaJApaTHbIC HEPABEHCTBA, HCIOJIb30BAaTh
METOJ] MHTEPBAJOB, M300pa)xaTh pEIICHUE HEPAaBEHCTB Ha YHCIOBOM MPSIMOH,
3alMChIBaTh PEIICHUE C IOMOIIBI CUMBOJIOB.

Pemate cuctembl ABYX JIMHEHMHBIX YPAaBHEHUW C JABYMSI NEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JIMHEHHBIM.

PemaTte HeClIO)KHBIE CUCTEMBI HEJTMHEVMHBIX YPABHEHUH € IMAPAMETPOM.



[IpyuMeHsATh METO/Ibl PAaBHOCHJIBHBIX NMPE0Opa30BaHMI, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToJa Npy pelieHu ypaBHEHU! 3-11 U 4-1 cTeneHen.

Pemlate  cucreMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alMChIBaTh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Pemlate ypaBHEHUs, HEpPABEHCTBA M HX CHCTEMBI, B TOM UYHCIE C
OTpaHUYEHUSMU, HAIIPUMED, B LIEIIbIX YNCIIAX.

IIpoBoauTh McClIENOBaHUs YPABHEHUN U CUCTEM YPaBHEHUU, B TOM YHUCIIE C
npUMeHeHHeM rpaduyecKux MpeAcTaBieHUd (yCcTaHAaBIMBAaTh, HWMEET JIH
YpPaBHEHHE WJIM CHCTEMA YPAaBHEHUM pELICHUS, €CIM UMEET, TO CKOJbKO, M
npouee).

Pemate TeKCTOBBIE 3aJaud aiareOpamvyeckuM CcrnocodoM C  MOMOIIBIO
COCTaBJIEHUSI YPaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHHMs, HEPABEHCTBA U HMX CHCTEMBI IS COCTABJICHUS
MAaT€MAaTHYECKOM MOJENN pPEAJIbHOM CUTyallud WM T[PUKIAJHOW 3a7ayH,
MHTEPIPETUPOBATH MOJTYUYEHHbBIE PE3YJIbTAThI B 3aJaHHOM KOHTEKCTE.

YucioBbIE MOCTECA0BATEIbHOCTH M MPOrPecCuH

CB0oOOIHO oOmnepupoBaTh MOHATUSMHU: 3aBUCUMOCTb, (YHKIMS, Tpaduk
GyHKIIMK, TpsMas MPONOPUMOHAIBHOCTh, JUHEWHas (QyHKIus, oOpaTHas
IPOMOPLHUOHATIBLHOCTB, Mapadoia, Tunepoosa, KycCouHo-3aqanHas yHKIHs.

UccnenoBarh PyHKIMIO 10 €€ rpauKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JacTh OMpeJeNeHHsl, MHOXKECTBO 3HA4YeHHM, HYyJIM (YHKIHUHU, MPOMEXKYTKH
3HAKOMOCTOSHCTBA, TPOMEXYTKH BO3pacTaHusi M yObIBaHUS, YETHOCTh W
HEYETHOCTh, HAMOOJIbIIIEe U HANMEHbIIIEE 3HAUCHUS, ACUMIITOTHI.

PacnioznaBaTh kBagpaTnyHyro QyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (YHKIIUNA U3 peabHOU KU3HU, QU3UKH, TEOMETPHH.

Onpenensate moyoxeHue rpaduka KBaJpaTUIHOW (DYHKIMH B 3aBHCHUMOCTHU
oT € Ko PUITMEHTOB.

Ctpoutrp rpaduk  KBaApaTUYHOW  (YHKIMH, OIHKCHIBATH  CBOMCTBA
KBaIpaTU4IHOU (PYHKIMH 10 €€ rpaduKy.

Hcnonp3oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUH JJIsI pEIICHUS 3a/1a4.

Ha mpumepe kBagparuyHoit pyHKIMU ctpouth rpaduk ¢pyHkiuu y =af(kx +
b) + ¢ ¢ momomrsio peodpazoBanuii rpaduka pynkun y=Ff(X).

WnmroctpupoBaTh C TMOMOIIBI0 TpauKa peanbHYI 3aBUCUMOCTb WIIU
IIPOLIECC IO UX XaPaKTEPUCTUKAM.

ApupmMeTHUecKas U reOMeTPUYECKAA IMPOrpeccuu

CB060OHO OnepUpOBATH MOHATHAMU: TOCIEA0BATEIbHOCTD, apu(pMETHIECKAs
Y TEOMETPUYECKAs IIPOIPECCUM.



3amaBaTh MOCIEJOBATEIBHOCTH PA3HBIMH  CHOCOOAMHU:  OMUCATEIBHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINOJNHATE  BBIYMCIEHHUS C HUCHOJb30BaHUEM (opMmMyl N-ro ujeHa
apu(pMETHUYECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300paxkaTh wieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIIOBBIMU IIOCIEIOBATEIBLHOCTAMU, B TOM
quCclie 3aJ1a4yd U3 PeajbHOM KU3HU (C UCIOJIb30BAaHUEM KaJbKYJIATOpa, HU(PPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W MNPUBOAUTH MPUMEPBI KOHEYHBIX M  OECKOHEUYHBIX
IIOCJIEA0BATEIIbHOCTEH,  OTPAHUYEHHBIX  IIOCJIEA0BATEILHOCTEH, MOHOTOHHO
BO3pacTarouux (yObIBaroIIMX) MOCIEI0BATEIHHOCTEH.

NmeTts npencraBieHre 0 CXOAUMOCTH NIOCIE0BATEIILHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPUUECKON MTPOTrPECCHH.

[IpruMeHATr METOX MaTEeMAaTU4YeCKOW WHAYKIMU I[pU pELICHUW 3aj]ad.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoiasbubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
1 UNCJIA U BBIUNCJIEHUW L. 11 1
PanmonaneHpie ncna (MOBTOPEHNUE)
9 OYHKIUMU. KoopauHatsl u 17 1
rpaduxu. OyHKIUN
3 AJITEBPAMYECKUE BbIPAXXKEHU . 7
Bripaxenus ¢ nepeMeHHBIMHU
4 YPABHEHUA U CUCTEMBI 20 1
YPABHEHUI. JIuneittsie ypaBHeHUs
5 UNCJIA U BBIYUCJIEHUS. Crenens ¢ 9
HaTypaJbHbIM [TOKa3aTelIeM
AJITEBPANYECKUE BbIPAKEHI .
6 25 1
MHorouseHsl
7 AJI'EBPANYECKUE BBIPAKEHU L. 16 1
@opMyIbl COKPAIEHHOTO YMHOXKEHUS
UUCJIA 1 BBIYUCJIEHUA. JlenumocTh 10
OVYHKIUWUN. Jluneitnas ¢pyHkuus 16 1
YPABHEHUA U CUCTEMBI
10 YPABHEHWH. CrcTeMs! THHEHHBIX 21 1
yYpaBHEHUH
11 [ToBTOpenue, 06061IeHNE, 18 1




CUCTEMAaTHU3alus 3HaAaHUI

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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8 KUIIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoiasbnbie | IIpakTuyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 YPABHEHUA N1 HEPABEHCTBA. 20 1
HepasencrBa
5 UNCJIA U BBIYMCIIEHUA. KBaapaTHbiii 17 1
KOpEHb
3 YPABHEHUA N1 HEPABEHCTBA. 17 1
KBagparHsle ypaBHEHUS
4 AJITEBPAMYECKUE BbIPAXXKEHI . 17 1
Jpo6HO-panioHaNbHbIE BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
Jpo6HO-panioHalbHbIE YypaBHEHUS
6 O VYHKINN 15 1
7 AJITEBPANYECKUE BbIPAKEHI . 14
Crenenu
8 UUCJIA Y1 BBIHUCJIEHMA. JlenumocTh 7 1
9 [ToBTOpEHME, O606IHCHI:IC, 10 1
cucTeMaTtu3alus 3HaHUH
BIIEE KOJIMYECTBO YACOB II
ObIIl O CTBO HYACOB I1O0 136 8 0

I[TPOTPAMME




9 KUIIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Konrpoiasbubie | IlpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 OYHKINN 25 1
9 YPABHEHUA N1 HEPABEHCTBA. 15 1
KBagparHbie HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
VYpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI
4 UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU o5 1
N ITPOI'PECCUUA
5 AJI'EBPANYECKUE BbIPAKEHI . 12 1
CreneHb ¢ pallMOHAJIBHBIM MOKA3aTEIEM
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 34 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabusie | IIpakTuueckue
Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
1 [ToBTOpenue. PanmonanbHble yncia 1
[ToBTOopenue. CpaBHEHUE,
2 YHOPSAA0YUBaHUE U apuPMETHIECKHE 1
NEUCTBUS C pallMOHATbHBIMU YHCIaMU
3 [ToBTOopenue. Unucnoas npsimasi, MO1YJb 1
qucna
[ToBTopenue. [TporeHTsI, 3aNKUCh
4 MPOIICHTOB B BUJIE ApoOU U 1poOH B BHJIE 1
IIPOLICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4uu HA 1
IIPOLICHTBI
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4uu HA 1
IIPOLICHTBI
7 [ToBTOpeHue. Perienne TeKCTOBBIX 3a7a4 1
apu(PMETHYECKUM CIIOCOOOM
[ToBTopenue. Pemenue 3anay u3
3 peanbHON NPaKTUKU HA 4acTH, Jpoou, 1
IIPOLIEHTBI, TPUMEHEHNUE OTHOILIEHUN U
IIPONIOPLIMH IIPU PELLIEHUH 3a7a4
9 IToBTOpenue. Pemenue 3anau u3 1




peasIbHOM NPAaKTUKHU HA YacTH, Apodu,
MIPOLICHTBI, IPUMEHEHNUE OTHOLIECHUN U
MIPONIOPLIUHI ITPU PELLICHNN 3a/1a4

[ToBTOpenue. PeanbHble 3aBUCUMOCTH;

10 peleHue 3a1a4d Ha IBIKEeHUE, padory, 1
MTOKYIIKH, HaJIOTH

11 Bxo1HOI KOHTPOJIb 1

12 KoopaunaTa Touku Ha npsMoit 1

13 YwucnoBbie TPOMEKYTKH 1

14 YucnoBsle MPOMEKYTKH 1

15 PaccrostHue MeX Iy IByMsI TOUKaMH 1
KOOPJIMHATHOM MPsIMOI
[IpsiMoyronbpHas cucTeMa KOOpIMHAT.

16 AOcmycca 1 opiMHATa TOYKHU Ha 1
KOOPJIMHATHOM MJIOCKOCTH
[IpsiMoyronpHas cucTeMa KOOpIMHAT.

17 AOcrucca 1 opiMHATa TOYKU Ha 1
KOOPJAMHATHOU TJIOCKOCTH

18 [Ipumeps! rpadmKoB, 3aJaHHBIX 1
dhopmynamu

19 Urenue rpaduKoB peaibHBIX 1
3aBUCUMOCTEH

20 OYHKIMOHATBHBIE 3aBUCUMOCTU MEXTY 1
BEIIMYMHAMH
[onsitue pyHkyuu. OyHKIMS Kak

21 MaTreMaThudeckas MoJIeNb PEabHOTO 1

nponecca




[Nonsitne GpyHkuyu. OyHKIHS KaK

22 MareMaThieckas MoJielib PeajbHOTO
npotecca
[Nonsitne GpyHkyy. OYHKIHS KaK

23 MaTeMaThdecKas MoJIelib PEalbHOTO
npotecca

24 O6unactb onpesenenus u 001acTh
3HaYeHUN QyHKINUU

o5 O6unactb onpeseseHus u 00J1acTh
3HaYeHUN QyHKUIUU

26 CriocoOsb1 3amanust GpyHKIMN

27 I'paduk pynkmm

08 KonTtponsHas padoTa o Teme
"Koopaunate! u rpaduku. yHkimn"

29 BripaxkeHue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPAXXEHHUS C IEPEMEHHBIMU

30 BeipaxkeHue ¢ nepeMeHHbIMU. 3HAUCHHE
BBIPAXXEHHUS C IEPEMEHHBIMU

31 BeipaxkeHue ¢ nepeMeHHbIMU. 3HAUCHHE
BBIPAXXEHHUS C IEPEMEHHBIMU

39 IIpencraBieHne 3aBUCUMOCTH MEXY
BEJIMYUHAMHU B BUE (HOPMYIIbI

33 [IpencraBineHne 3aBUCUMOCTH MEXY
BEJIMYMHAMHU B BUE (OpMYIIbI

34 Beruucnenus no popmynam

35 Beraucnenus no popmynam

36 YpaBHEHME € OTHOH IEPEMEHHOM.




KopeHns ypaBHeHUS

YpaBHEHHE ¢ OAHON ITEPEMEHHOM.

37
Kopens ypaBHeHUs

38 CBoiicTBa ypaBHEHUM C OJHOU
MEPEMEHHO N

39 CBoiicTBa ypaBHEHUM C OJHOU
MepPEMEHHO N

40 PaBHOCHIIBHOCTH ypaBHEHHI

41 VYpaBHEeHHE KaK MaTeMaTUYeCcKasi MOJIENb
peanbHOM CUTYyalllun

4 VYpaBHeHHE Kak MaTeMaTU4YecKasi MOJIeb
peanbHOM CUTYyallun

43 VYpaBHeHHE KaKk MaTeMaTUYeCcKasi MOJIENb
peanbHOM CUTYyalu

44 Uwucno kopHel TMHEHHOTO YpaBHEHUS

45 Uwucno kopHel TMHEHHOTO YpaBHEHUS

46 Pemenue TeKCTOBBIX 3a71a4 ¢ TOMOUIbIO
JIMHEHHBIX YpaBHCHUHN

47 Pemenune TeKCTOBBIX 3371a4 ¢ TOMOUIbIO
TUHENHBIX YpaBHEHUN

48 Pemenmne TeKCTOBBIX 33714 C TOMOMIBIO
TUHEIHBIX YpaBHEHUN

49 Pemenmne TeKCTOBBIX 33714 C TOMOMIBIO
JIMHEWHBIX YpaBHEHUN

50 Pemenne TeKCTOBBIX 3a7a4 ¢ TOMOLIBIO
JIMHEWHBIX YpaBHEHUN

51 JluneliHoe ypaBHEHHUE, COAepIKalIee 3HAK




MOTyJIs

JIuHeitHOE ypaBHEHUE, COJEpKaALIEe 3HAK

52
MOYJIS

53 JIuHeitHoe ypaBHEHHUE, COEpKaAIIEe 3HAK
MOYJIS

54 JIuneitHoe ypaBHEHHE, COJEpKalIee 3HAK
MOIYJIS
KonTponbHas paborta no temam

55 "BoIpaskeHus ¢ nepeMeHHbIMU",
"JIunelinble ypaBHEHHS"

56 CreneHb ¢ HaTypalbHBIM MTOKa3aTeIeM

S7 CreneHsb ¢ HATYpAJIBHBIM ITOKA3aTEIEM

58 CBolicTBa CTEIEHH C HATYpaJIbHBIM
roKasaresemM

59 CBolicTBa CTEMEHH C HATYpaJIbHBIM
roKasaresemM

60 CBoiiCTBa CTENEHU C HATYPaJIbHBIM
roKasaresemM

61 3anuce 4ucia B 1ECATUYHON
MO3UIIMOHHON CHCTEME CUHCIICHUS

62 3anuce 4ucia B 1eCATUYHON
MO3UIIMOHHON CHCTEME CUMCIICHUS

63 Opnnounenbl. OHOWIEH CTaHIAPTHOTO
Buaa. CTeneHb OJIHOWIeHA

64 Onnounenbl. OTHOWIEH CTaHIAPTHOTO
BHaa. CTeneHb OJTHOWICHA

65 MHorousneHbl. MHOTOUJIEH CTaHAAPTHOTO




Bumaa. CrereHs MHOTOWICHA

MHorounesnsl. MHOro4JieH CTaHIapTHOTO

66 1
Buja.CreneHb MHOrOYJICHA

67 CnoskeHue ¥ BEIYUTaHUE MHOTOYWIEHOB 1

68 CI10)KeHHe U BEIYUTAaHUE MHOTOUYJICHOB 1

69 CI1o)keHHe U BEIYUTAaHUE MHOTOUYJICHOB 1

70 VYMHOKEHUE U JIeJICHHE MHOTOYJICHOB 1

71 VYMHOXKEHUE U JICJICHHE MHOTOYJICHOB 1

72 YMHOXKEHUE U [IeJIEHHE MHOTOYJIEHOB 1

73 VYMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1

74 VYMHOXEHHUE U JIeJIeHUE MHOTOWIEHOB 1

75 [IpeoOpazoBaHue 1EIOTO BHIPKECHUS B 1
MHOTOWIEH

76 [IpeoOpazoBaHue 11EIOTO BHIPKCHUS B 1
MHOTOWIEH

77 [IpeoOpazoBaHue 11EJI0TO BHIPOKCHUS B 1
MHOT'OWIEH

78 [IpeoOpazoBaHue 11EJI0TO BBIPOKCHUS B 1
MHOT'OWIEH

79 KopHu MHOTOUICHA 1

80 KopHu MHOTOUIICHA 1
ToxnectBo. ToxxaecTBEHHBIE

81 npeoOpa3oBaHus alreOpandeckux 1
BBIpAXKCHUIN

82 ToxpaecTBo. ToxkIeCTBEHHBIE 1

npeoOpa3oBaHus aIredpanyecKux




BBIPAXKCHUMN

ToxnectBo. ToXXaeCTBEHHBIE

83 npeoOpa3oBaHus ANreOpandecKux
BBIPAKECHUHN
ToxnectBo. ToXKIECTBEHHBIE

84 peoOpa3oBaHMs aITreOpandecKux
BBIPAKECHUIN
ToxnaectBo. ToXAECTBEHHBIE

85 peoOpa3oBaHMsl aIreOpandecKux
BBIPAKEHUI

86 Jloka3aTelbCTBO TOXKACCTB
KonTtponsHas pabota no remam

87 "CreneHp ¢ HaTypalbHBIM IOKa3zareneM',
"MHorousneHs!"

88 KBanpat cymmBbI 1 KBaipaT pa3HOCTH
JIBYX BBIPAXKECHUI

89 KBanpat cymMmMBbl HECKOJIBKUX
BBIPAKCHUH

90 Ky06 cymmbI 1 Ky0 pa3HOCTH ABYX
BBIPAKCHUH

91 Pa3HoCTh KBa/IpaToOB ABYX BBIPAKCHUI

92 [IpousBeneHne pa3HOCTU U CYMMBI IBYX
BBIPaXECHUHN

93 [IpousBeneHne pa3HOCTU U CYMMBI IBYX
BBIpAXKCHUIN

94 CymMa u pa3HOCTh KyOOB JIBYX

BBIpaXKCHUIN




CyMMa 1 pa3HOCTh KyOOB IBYX

95 .
BBIpaKEHUI

96 PaznoxeHne MHOTO4JICHA HAa MHOXKUTEIH
[IpousBeneHne pa3HOCTH CyMMBI IBYX

97 BBIPAKEHUI, CyMMa U pa3HOCTb KyOOB
JBYX BBIpAKECHUN

98 PaznosxeHre MHOTOUJICHA HA MHOKUTEIH

99 Brraecenne o01iero MHOKHUTES 3a
CKOOKH

100 Brraecenne o0miero MHOXKHUTEIS 3a
CKOOKH

101 Meton rpynnupoBKu

102 Merton rpynnmupoBKU

103 KonTtponsHas padoTa o Teme
"®opMynbl COKPAIEHHOTO YMHOKEHUS"

104 Jemumocts 1enbix unces. CBoMCTBa
JEITMMOCTH

105 Jemumocts 1enbix unces. CBoMcTBa
JEITMMOCTH

106 IIpocTeie 1 cocTaBHBIE yncia. YETHBIE U
HEUYETHBIC YnCIa

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

108 [Ipu3naku nenumoctu Ha 2, 4, 8, 5, 3,6,
9,10, 11

109 [Ipu3Haku nenMMocTH CyMMBbI U

MPOU3BCACHUS LCIIBIX YHUCCII ITPU




pelieHuu 3a1a4y

Haubonpmmii 0OMi aeIuTeNb U

110 HanMeHbIee o0I1ee KpaTHOE JBYX YHCET 1
111 B3anmMHo mipocTthie uncna 1
112 Anroput™m EBknupna. Jlenenue ¢ 1
OCTaTKOM
113 CpaBHEHUS TIEITBIX YUCET TI0 MOIYJITIO 1
HATYpaJIbHOTO YHCIIA
114 Jluneiinast pyHkus, €€ cBOMCTBA 1
115 Jluneitnast pyHKIus, €€ cBOHCTBA 1
116 Jluneitnast pyHkus, €€ cBOHCTBA 1
117 I'paduk nuHeitHON GyHKIMH 1
118 I'paduk nmuHelHOM GyHKITUN 1
119 I'paduk munelHOM GyHKITUN 1
120 I'paduk nmuHelHOM GyHKITUN 1
121 I'paduk yakmm y = | X | 1
122 I'paduk byakmm y = | X | 1
123 I'paduk yakmm y = | X | 1
124 I'paduk pynkum y =| x | 1
125 Kycouno-3agannbie QyHKIUU 1
126 Kycouno-3agannbie QyHKIUU 1
127 Kycouno-3agannbie QyHKIUU 1
128 KycouHo-3a1anHbIe QYHKIIUH 1
129 KonTponpHast paboTa o Temam 1

"Nenumocts", "JInneitnas Gpynkuus"




130

VYpaBHEHHE € IBYMS [IEPEMEHHBIMU

131

VYpaBHEHHE € 1BYMS [IEPEMEHHBIMU

132

I'paduk TMHEHHOTO YpaBHEHHS C ABYMS
IIEPEMEHHBIMU

133

I'paduk TMHEHHOTO YpaBHEHHS C ABYMS
IIEPEMEHHBIMU

134

CucremMbl TUHEHHBIX YpaBHEHUH C IBYMs
IIEPEMEHHBIMU

135

CucremMbl TUHEHHBIX YPaBHEHUH C IBYMS
IIEPEMEHHBIMU

136

I'paduaeckuit MeTo pereHus CUCTEMBI
JIMHEWHBIX YPABHEHUH C JBYMS
IIEPEMEHHBIMU

137

I'paduaeckuit MeTo ] pereHus CUCTEMBI
JINHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

138

I'paduaeckuit MeTo ] pereHus CUCTEMBI
JIMHEHHBIX YPaBHEHUH C IBYMsI
MIepeMEeHHbIMU

139

Pemenue cucteM JTMHEMHBIX YpaBHEHUI
C IBYMS IEPEMEHHBIMH METOI0M
MOJCTaHOBKU U METOJOM CIIOKCHHUSI

140

Pemenue cuctem JTMHEHHBIX ypaBHeHI/Iﬁ
C ABYMs IIEPEMEHHBIMU MCTOI0OM
OACTAHOBKHU M MCTOAOM CJIOKCHHA

141

Pemenue cucreM TMHEWHBIX ypaBHEHUN
C IBYMs IEPEMEHHBIMU METOI0M




OACTAaHOBKHU M MCTOAOM CJIOKCHHA

142

Pewrenne cucrem IMHEWHBIX YpaBHEHUN
C ABYMsI IIEPEMEHHBIMA METOIOM
ITOJICTAHOBKH U METOJIOM CJIOKEHUS

143

Pemrenne cucrem IMHENHBIX YpaBHEHUN
C ABYMsI IEPEMEHHBIMHU METOJIOM
ITOJICTAHOBKH U METOJIOM CJIOKEHHS

144

Cucrema /1ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMSI IIEPEMEHHBIMHU KaK MOJIEIb
peanbHOM CUTYyalllun

145

Cucrema 1ByX JINHEVHBIX YPAaBHEHHM C
JBYMSI IIEPEMEHHBIMHU KaK MOJIEIb
peanbHOM CUTYyalllun

146

CucreMa IByX JUHEUHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
peanbHOM CUTYyalu

147

CucreMa IByX JUHEUHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
peaIbHON CUTYalNH

148

CucreMa IByX JUHEUHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
pealbHON CUTYaINH

149

KounTponsHas pabota no teme "Cucremsl
JIMHEWHBIX ypaBHEHUN"

150

IToBTOpenue u o6oOmeHue. Boipaxenus
C TepeMEeHHBIMU

151

IToBTOpenue u o6oOmeHue. Boipaxenus
C MepeMEeHHBIMU




152

[ToBTOpenue u o6o0menue. Crenens ¢
HaTypaJbHbIM IIOKa3aTCJICM

153

[ToBTOpenue u 06061meHue. CTenexs ¢
HaTYpaJIbHBIM ITOKa3aTeIIeM

154

[ToBTOpenue u 06061meHue. CTenexs ¢
HaTYpaJIbHBIM TTOKa3aTeIIeM

155

[ToBTOpenue u o6o6menne. OqHOUIECHBI
¥ MHOTOUWICHBI. TOX/IeCTBEHHBIC
npeoOpa3oBaHus AredpandecKux
BBIPAKEHUI

156

[ToBTOpenue u o6o6menne. OqHOUTIECHBI
1 MHOT'OYJICHBI. TO)K)ICCTBCHHBIC
npeoOpa3oBaHus aNre0pandecKux
BBIPAKCHU U

157

[ToBTOpenue u 06o6menne. OqHOUTICHBI
1 MHOTOYJIeHbI. TOX/1eCTBEHHbIE
npeoOpa3oBaHus aNreOpandecKux
BBIPAKCHUH

158

[ToBTOpenue u 06o6menne. PopmMyIibl
COKPAIIEHHOTO YMHOKEHHSI

159

[ToBTOpenue u 0606menue. opmysl
COKPAIIIEHHOTO YMHOKCHHSI

160

[ToBTOpenue u 0606menue. opmysl
COKPAIIIEHHOTO YMHOKCHHSI

161

IToBTOpenue u o6o0menue. Koopannatst
U TpaQUKH.

162

IToBTOpenue u o6o0menue. Koopanuars
U rpaduku




[ToBTOpenue u 0606meHue. JInuneitnas

163 f 1
¢byHKIUS ¥ €€ CBOWCTBA

164 [ToBTOpenue u o6ob6menue. Jlnneitnas 1
¢byHKIUS 1 €€ CBOWCTBA

165 [ToBTOpenue u o6obmenue. Jlnneitnas 1
(GyHKIMS 1 €€ CBOICTBA

166 Hrorosas koHTposbHas paboTa 1
[ToBTOpenue u 0606meHue. Peenue

167 CUCTEM JIMHEHHBIX YPABHEHUH C ABYMs 1
nepeMeHHBIMHU
[ToBTOpenue u o6ob6menue. Pemenne

168 CHCTEM JINHEHHBIX YPaBHEHUH C TByMS 1
nepeMeHHBIMHU
[ToBTOpenue u o6obmenHue. Pemenne

169 CUCTEM JIMHEHHBIX YPAaBHCHUH C ABYyMS 1
MepeMEHHBIMU
[ToBTOpenue u o6o6menHue. Pemenue

170 CUCTEM JIMHEHHBIX YPaBHCHHUH C IBYMS 1
MIepeMEeHHbIMU

OBIIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME




8 KUIIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabusie | IlpakTuueckue
Bcero u3yyeHusi | obGpa3oBaTe/bHbIE
padoTsbI padoThI
pecypchbl
1 Hucnossle HEpaBEHCTBA 1
2 CBolicTBa YHMCIOBBIX HEPABEHCTB 1
3 CBo¥CTBa YHCIIOBBIX HEPABEHCTB 1
4 JlokazaTenbCTBO HEPABEHCTB 1
5 HepasenctBo ¢ nepemennoi. Ctporue u 1
HECTPOTHE HEPABEHCTBA
6 HepasenctBo ¢ nepemennoii. Ctporue u 1
HECTPOTHE HEpaBEHCTBA
CrnosxeHre 1 yMHOKE€HUE YHCIIOBBIX
7 HepaBeHCTB. OIICHUBAaHWE 3HAUCHUS 1
BBIPAKEHUS
CrnosxeHre 1 yMHOKEHUE YHCIIOBBIX
8 HepaBeHCTB. OIICHUBAaHWE 3HAYCHUS 1
BBIPAKEHUS
[TonsiTHe O peleHNH HepaBeHCTBA C
9 OJIHOM TIepeMeHHON. MHOKeCTBO 1
pelIeHn HepaBeHCTBa
ITonsiTHE O pelIeHnu HEpaBEeHCTBA ¢
10 OJIHOY IepeMeHHON. MHOXkecTBO 1
peleHui HepaBeHCTBa
11 PaBHOCHIIBHBIE HEPABEHCTBA. 1




HepaBencrBo-cnencraue

12 UucnoBble TPOMEXYTKU

13 JIuHeitHOe HEPAaBEHCTBO C OJTHOU
IIEPEMEHHON U MHOKECTBO €r0 pelIeHUI

14 Pemrenne muHENHBIX HEPABEHCTB C OJJTHOM
MepPEMEHHO N

15 Pemenne nuHEHBIX HEPABEHCTB C OJTHOU
MePEMEHHO N

16 Pemenne nuHEHBIX HEPABEHCTB C OJTHOU
MepEMEHHO N

17 CucteMbl TUHENHBIX HEPABEHCTB C OJHOU
MepEMEHHO N

18 CucTteMbl TUHEWHBIX HEPABEHCTB C OJIHOM
MepEeMEHHO N
Penrenne TeKCTOBBIX 3a71a4 C IOMOUIBIO

19 JIMHEWHBIX HEPABEHCTB C OJTHOM
MepeMEeHHO N

20 KounTponbnas pabora no teme
"HepaBenctna"

21 KBanparHbeie KopHU

29 Apudmernueckuil KBaIpaTHBIA KOPEHb U
€ro CBOMCTBa

23 Apudmernueckuil KBaJIpaTHBIA KOPEHb U
€ro CBOMCTBA

24 [lonaTHE HpPPALIMOHATIBHOTO YHUCIIA.
JleficTBUS C UppaIlMOHAIIBHBIMU YUCIIAMHU

25 CpolicTBa AEUCTBUM ¢ UppPaLlMOHATIbHBIMU




qucjiaMu

CpoiicTBa AEWCTBUI ¢ UppallMOHATIbHBIMU

26
YHCIaMU

7 CaoiicTBa AeWCTBUI € MppallMOHATIbHBIMU
YHCIaMU

28 CpaBHeHUE UpPAITMOHATBHBIX YUCEIT

29 CpaBHeHUE UpPAIMOHATBHBIX YUCEIT
MHO0kecTBO IeUCTBUTEIILHEIX YUCE.

30 [IpencraBnenns o pacMpeHusIX
YHUCIOBBIX MHOYKECTB
JlommycTrMbIe 3HAYCHHSI IEPEMCHHBIX B

31 BBIPOKEHUSX, COJICPIKAITUX
apudMeTHUECKUE KBaIpaTHhIe KOPHU
JlomycTUMBIe 3HAYCHUSI IEPEMEHHBIX B

32 BBIPAKEHUSX, COJEPKAITUX
apudMeTHUECKUE KBapaTHbIC KOPHU
ToxxnecTBeHHBIC TPEOOpPa3OBaAHUS

33 BBIpAKEHUH, COJIEpIKAIINX
aprudMeTHYECKUE KBapaTHbIC KOPHU
ToxxnecTBeHHBIEC TPEOOpPa30BAHMS

34 BBIpKEHUH, COJIEpIKAIINX
aprudMeTHYECKHUE KBaIpaTHbIC KOPHU
ToxxecTBeHHBIC TPEOOPa30BaAHUS

35 BBIpAXKEHUH, COJIEpKaIIUX
apudmeTnyecKkue KBaapaTHble KOPHU

36 ToxxnecTBeHHBIE TPE0OpPa3OBaAHUS

BLIpa)KeHHfI, COACpKaInX




apupMeTHIECKIE KBaIpaTHbIE KOPHU

37

KonTtposneHas paboTa o teme
"KBanpaTHblii KOpeHb"

38

KBagparHoe ypaBHeHHE

39

Popmyia KOpHEHW KBAaJIpaTHOTO
ypaBHeHus. KoimyecTBo
JNEUCTBUTEIIBHBIX KOPHEN KBAaJPATHOIO
YpaBHEHUS

40

dopmyia KOpHEHW KBaJIpaTHOTO
ypaBHeHusA. KommyecTBo
JEHUCTBUTEIBHBIX KOPHEN KBAJPAaTHOTO
YpaBHEHUS

41

dopmyna KOpHEN KBaJIpaTHOTO
ypaBHeHus. KommuecTBo
JIEMCTBUTEIbHBIX KOPHEUW KBaJAPATHOTO
ypaBHEHUS

42

dopmysia KOpHEH KBaIpaTHOTO
ypaBHeHus. KonnuecTBo
NeHCTBUTENBHBIX KOPHEH KBaJIPaTHOTO
ypaBHEHUS

43

Teopema Buera

44

Teopema Buera

45

VYpaBHEeHUs, CBOIUMBIE K JINHEHHBIM
YPaBHEHUSAM WM K KBaJPAaTHBIM
ypaBHEHUSIM

46

VYpaBHeHUs, CBOIUMBIE K JIMHEHHBIM
YPaBHEHUSM WM K KBaJPAaTHBIM
ypaBHEHUSM




47

KBanpaTtHO€e ypaBHEHUE C MapaMeTPOM

Pemrenne kBagpaTHBIX YpaBHEHUN €

48
napaMeTpamu

49 Pemrenne kBagpaTHBIX YpaBHEHUN €
napaMeTpamu

50 Pemrenne kBagpaTHbIX ypaBHEHHH,
COJIeprKaluX 3HAK MO

51 Pemrenne kBagpaTHbIX ypaBHEHHH,
COJIepIKalUX 3HAK MOYJIst

52 VYpaBHEeHHE KaKk MaTeMaTU4YeCcKasi MOJIENb
peanbHOM CUTYyalllun

53 Pemenue TeKCTOBBIX 3a71a4 ¢ TOMOUIbIO
KBaJI[paTHBIX YpaBHEHUI

54 KonTtponsHas padoTa o tTeme
"KBanpartusie ypaBHeHUS"

55 PanmionanbHbIE BRIpaKEHUS

56 ToxnecTBeHHbIE TPeoOpa3oBaHUs
palMOHAIbHBIX BBIPAKCHUN

57 ToxnecTBeHHbIE TPeoOpa3oBaHUs
palMOHAIbHBIX BBIPAXKECHUN

58 ToxnecTBeHHbIE TPe0Opa3oBaHUs
palMOHAIbHBIX BBIPAXKECHUN

59 ToxnecTBeHHbIE TPe0Opa3oBaHUs
palOHaIbHBIX BBIPAXKEHUN
AnreOpanyeckast 1po6b. JlomycTumMble

60 3HAa4YeHHUsl IEPEMEHHBIX B IPOOHO-

PpallMOHAJIBHBIX BBIPAKCHUAX




Anrebpanyeckast 1po0Ob. JlomycTumble

61 3HAUEHUS IEPEMEHHBIX B APOOHO-
paMoOHATBHBIX BEIPAKCHUAX
Anrebpandeckas 1po0b. JlomycTumebie

62 3HAYEHUS IEPEMEHHBIX B APOOHO-
paMOHATBHBIX BBIPAKCHUAX

63 OcHOBHOE CBOICTBO anredpandeckon
npobu

64 OcHOBHOE CBOICTBO anredpanveckon
npobu

65 CrnoxeHne M BBIYUTaHHE areOpandecKux
npobeit

66 CrnoxeHne 1 BBIYUTaHHE areOpandecKux
npooei

67 YMHOKEHUE U JIelIeHHe alredpanyeckux
npooei

68 YMHOXEHUE U JIeJIeHHEe alredpanyeckux
npooei

69 YMHOKEHHUE U JIeJIeHHEe alredpanyeckux
npooei

70 Bo3sBenenue anredpandeckoit Apoou B
CTETEHb

71 KontponbHas padoTa no teme "J[pobHo-
palOHaIbHBIE BEIPAKCHUS "

72 JpoOHO-panoHaNbHbIe YpaBHEHUS

73 Pemienune 1poOGHO-paiMOHAIBHBIX

ypaBHeHHfI, CBOJAIIUXCA K IMHEHHBIM




YPaBHEHUSAM

74

Pemenne npo6GHO-parIMOHAIBHBIX
YPaBHEHUH, CBOJIAIINUXCS K JIMHEHHBIM
YPaBHEHUSM

75

Pemenne npoOHO-parimoHABHBIX
YpPaBHEHUH, CBOISIIMXCS K TUHEHHBIM
YpaBHEHUSAM

76

Pemenue npoOGHO-paliioHaNbHbBIX
YpaBHEHUM, CBOASIIUXCSA K KBAaJPAaTHBIM
YpaBHEHUSAM

77

Pemenne npoOGHO-paliioHaNbHBIX
YpaBHEHUM, CBOASIIMXCA K KBaJAPaTHBIM
YpaBHEHUSAM

78

Pemenne npoOHO-paiOHATBEHBIX
ypaBHEHUH, CBOSIIMXCS K KBaIPATHBIM
ypaBHEHUSIM

79

Pemenue npo6GHO-paliioHaNbHBIX
ypaBHEHUN METOJIOM 3aMEHbI
MepeMEHHO N

80

Pemenue npo6GHO-paiioHaNbHbBIX
YpaBHEHUH METOJ0M 3aMEHBI
TIEPEMEHHOU

81

Pemenne npoOGHO-paliioHaNbHBIX
YpaBHEHUH METOJ0M 3aMEHBI
IIEpEMEHHOMN

82

Pemenne npoOGHO-paliOHATBHBIX
YPaBHEHUN METOJIOM 3aMEHbI
IIEpEMEHHOM




Pemienne T€KCTOBBIX 3aga4 ¢ IOMOIIBIO

83 JIpOOHO-pallMOHATIBHBIX YPaBHEHUN

84 Pemrenne TeKCTOBBIX 33724 C TOMOUIBIO
JIPOOHO-PANMOHAIBHBIX YpaBHEHUHN

85 Pemenne TeKCTOBBIX 33724 C TOMOUIBIO
TpOOHO-palIMOHATIFHBIX YPABHEHU I

86 Perrenne TeKCTOBBIX 33724 C TOMOMIIBIO
TpOOHO-palIMOHATIFHBIX YPABHEHU I

87 Perrenne TeKCTOBBIX 33724 C TOMOMIIBIO
TpOOHO-PAIMOHATIFHBIX YPAaBHEHU I

88 Perrenne TeKCTOBBIX 337124 C ITOMOMIIBIO
TpOOHO-PaIMOHATFHBIX YPAaBHEHU I

89 I'paduaeckas naTEpIIpETANS YpaBHCHUMA
C IBYMS IEPEMEHHBIMU

90 KonTtponbHas padota o teme "J[pobHo-
palMoOHaIbHBIE YpaBHEHUA"

o1 O6nacTh onpeaeneHuss © MHOKECTBO
3HAYCHHUH (PYHKITIH

92 OO6nacTb onpeaeneHus: © MHOKECTBO
3HAYCHHUH (PYHKITUU

93 CriocoOsI 3a1anus QyHKIHIMA

94 I'paduk pynkun
UrteHnue CBOMCTB PYHKIIUU IO €€

95 rpa¢uxy. I[Ipumeps! rpadukoB GpyHKIUH,
OTpaXaroIIUX pealbHbIE POIECChHI

96 OYHKIIMH, OTIUCHIBAIOIINE MPSIMYIO U

00paTHYIO IPOMOPLHUOHAIEHEIE




3aBHCUMOCTH, UX I'paduKu

OyYHKIMY, ONIMCHIBAKOLIUE MIPAMYIO U

97 00paTHYIO POIOPIUOHAIBEHBIC 1
3aBUCUMOCTH, UX TpapuKu
ODYHKIMH, OTIMCHIBAIOIITUE MPSIMYIO H
98 00paTHYIO MPOITOPIUOHAIEHEIC 1
3aBHUCHUMOCTH, UX TpaduKu
99 Oynkus y = X2 u e€ CBOWCTBa 1
100 OyHkuMs y = X2 1 € cBOICTBa 1
101 Oynkuus y = x3 u e€ cBoiicTBa 1
102 OyHKIMS Y =K/X 1 €€ CBONCTBA 1
103 OyHKIMS Y =K/X 1 €€ CBOMCTBa 1
104 DYHKIUA Y =VX U € CBOHCTBA 1
KonTtponsHas padoTa o treme
105 " " 1
O yHKIMHU
106 CrteneHsp ¢ MeNbIM IMoKa3aTeIeM 1
107 CBolicTBa CTENEHH C IIEILIM ITOKa3aTeIeM 1
108 CBolicTBa CTENEHH C IEIbIM ITOKa3aTeIeM 1
109 CBolicTBa CTENEHH C IIEILIM ITOKa3aTeIeM 1
[IpeoOpazoBaHue BBIpAKEHUH,
110 COJIEp KAIUX CTETICHH C LEIIbIM 1
rmoxkasarejeM
[IpeoOpa3oBanme BEIpa)KEHUH,
111 COJIEpXKAaIIUX CTEIEHU C LEIbIM 1
MoKasaTeieM
112 [Ipeobpa3oBaHue BEIpaKEHUH, 1




COZACPpKAIUX CTCIICHU C LCIIbIM

rmoKasarejemM

113 CrangapTHbIi BUJ yncaa

114 CrangapTHBbIi BUJ yncaa

115 JlecTBus ¢ YyucaaMu, 3alMCaHHBIMU B
CTaHJIAPTHOM BHJIE

116 JlecTBuUs ¢ yucaaMu, 3alMCaHHBIMU B
CTaHJIAPTHOM BHJIE
Pa3mepbl 00BEKTOB OKPYKAIOIIETO MHPA,

117 JUTUTEIBLHOCTh MPOLIECCOB B
OKpPY)KAOIIIeM MUPE
Pa3mepbl 00bEKTOB OKPYKAFOIIETO MHPA,

118 JUTUTEIIBHOCTD MPOIIECCOB B
OKPYXKaIOIIEeM MHUPE
Pa3Mepsr 00bEKTOB OKPYKAIOIIET0 MHPA,

119 JUTUTEIILHOCTD MPOIIECCOB B
OKPYXKaIOIIeM MHUPE

120 Jlenenue ¢ ocTaTKOM

121 CpaBHEHHMS 1ENBIX YUCEIT TI0 MOTYJTIO
HaTypaJbHOTO YHCIIa

122 CpaBHeHUS LENBIX YHCEI 0 MOYIIO
HaTypaJIbHOTO YHCIa

123 CpoiicTBa CpaBHEHUI MO MOIYIIIO

124 CBolicTBa CpaBHEHUH IO MOYIIO

195 OcTaTku CyMMBI B IPOU3BEACHUS 110
JTAaHHOMY MOTYJTIO

126 KonTponpHast paboTa o Temam




"Crenenn", "Jlenumocts"

127

[ToBTOpenue u o6o0menue. Pemenne
JMHENHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM U CUCTEM JIMHEUHBIX
HEPABEHCTB C OJITHOW NEPEMEHHOMN

128

[ToBTOpenue u 0606meHue. Peenue
JIMHEIHBIX HEPABEHCTB C OJJHOU
MEPEMEHHOM U CUCTEM JIMHEWHBIX
HEPABEHCTB C OJITHOW MEPEMEHHON

129

[ToBTOpEeHME 1 0600IIEHNE.
ToxxnecTBeHHBIEC TPEOOpPa30BAHUS
BBIPAKEHUH, COACPIKAIINX
apudMeTHIECKUe KBaIpaTHhIe KOPHU

130

[ToBTOpenue u o6obmenHue. Pemenne
KBaJIpaTHBIX ypaBHEHU. Pemenue
TEKCTOBBIX 33/]1a4 C IOMOIIIbIO
KBaJI[paTHBIX YpaBHEHU

131

[ToBTOpenue u o6o6menue. Pemenue
3aJ1a4 U3 peabHOU KU3HU

132

[ToBTOpEeHME M 0000IIECHNE.
ToxmecTBeHHBIE TPEOOpa3oBaHUs
palMOHABHBIX BBIPAKCHUH

133

[ToBTOpeHue u 0600meHue. Pemenue
JIPOOHO-PAIMOHATILHBIX YPaBHCHUH,
CBOIIINXCS K JIMHEHHBIM HIIH K
KBaJIpaTHBIM ypaBHEHUsIM. Pemienue
TEKCTOBBIX 3a]1a4 C IOMOIIIBIO IPOOHO-
paloHaIbHBIX YpaBHEHUU




[ToBTOpenue u o6o0menue. Pemenne
134 TEKCTOBBIX 33J1a4 Pa3JIM4YHbIMU 1
ciocobamu
135 Wrorosas koHTposibHas paboTa 1
136 [ToBTOpEeHue u 0686HICHI/I€. Pemenne 1
3a7a4d U3 PeaTbHOM KU3HH
OBUIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Oynkuus. CBoiicTBa QyHKIMI: HYIH
(YHKIMY, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(yHKIMH, TPOMEKYTKH BO3pACTaHUS U
yObIBaHUS (QYHKINH, YETHBIE U HEUETHBIE
¢GbyHKIMY, HauOoJIbIIee U HaUMEHbIIIee
3HaueHus QYHKINUU

Oynkuus. CBoiicTBa QyHKIMI: HYIH
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
(GyHKIMH, TPOMEKYTKH BO3pACTaHUS U
yObIBaHMs QYHKITUHU, YETHBIC U HEUETHBIC
dbyHKIIMKM, HAMOOJIBIIIEE U HAUMCHBIIICE
3HaueHUs! GyHKINUU

[TocTpoenune rpadukoB GyHKITHH C
MOMOIIIBIO TTpeoOpa3oBaHui

[TocTpoenune rpadukoB GyHKITHH C
MOMOIIIBIO TTPeoOpa3oBaHui

KBanpatubiii TpéxwieH. Kopuu
KBaJIpaTHOTO TPEXUIIEHA

Paznoxenue KBaApaTHOT'O TpéaneHa Ha
JIMHENHBIE MHOKUTEIIN

Paznoxenue KBaApaTHOT'O TpéaneHa Ha
JIMHENHBIE MHOKUTEIIN




KBangpatuunas ¢pyHKIuUsS 1 €€ CBOKWCTBA

[Tapaboiia, KOOPAMHATHI BEPIITMHBI

9
napadoJIbl, 0Ch CHMMETPHUH 1TapadoIbl

10 [Toctpoenue rpaduka KBaApaTUIHON
GbyHKITIT

11 [TocTpoenue rpaduka KBaapaTUIHON
byHKIUN

12 [TocTpoenue rpaduka KBagpaTUIHON
byHKIUN
[Tonoxenue rpaduka KBaApaTHUHON

13 (GyYHKIMM B 3aBUCHMOCTH OT €€
K03 duUIIMEeHTOB
[Tonosxenne rpaduka KBaIpaTUIHON

14 (yHKIIUM B 3aBUCUMOCTH OT €€
ko3 urmeHToB

15 Hcnonb3oBaHue CBOMCTB KBAAPATUIHOM
GyHKIUM 1S penieHus 3a1a4

16 Hcnonp30BaHue CBOMCTB KBaIpaTUYHOU
GyHKIUM 1S penieHus 3a1a4

17 Hcnonp30BaHue CBOMCTB KBaIpaTUYHOU
GyHKIMM 1S penieHus 3a1a4

18 Crenenuble QyHKIUU C HATYPATbHBIMU
MOKa3aTessiMu, UX rpauKu U CBOWCTBA

19 CrenenHble QYHKIIUU C HATYPATbHBIMU
MoKa3aTesiMu, UX rpadKu U CBOMCTBA

20 CrenenHble QyHKIIUU C HATYpaIbHBIMU

IIOKa3aTCJIAMH, UX Fpa(bI/IKI/I U CBOMCTBa




CreneHnbie QYHKIIUU C HATYPATBHBIMU

21 MoKa3aTeNsiMH, UX TpadMKu U CBOMCTBA

29 Ipadukn Qyskmmit: y=Vx , y=3x, y=|
x|

23 ll“pacpHKI/I dyskmmit: y =Vx , y=3x, y=| x

24 Ipadukn Gyskmmit: y=1x , y=3x, y=|
x|

25 KonTponsnas pabora no teme "®@ynkuun"
[TonsiTHE O pelIeHNH HepaBEeHCTBA C OJTHOM

26 nepeMeHHOH. MHOKECTBO pelIeHui
HEpaBEeHCTBa

97 KBanpaTHbie HEpaBeHCTBA C OJTHOU
MepEMEHHO N

28 KBanpaTHbie HEpaBeHCTBA C OJTHOU
MepEeMEHHO N

29 Pemenue HepaBeHCTB rpaduuecKuM
METO/IOM M METO/IOM HHTEPBAJIOB

30 Pemenune HepaBeHCTB rpaduuecKuM
METO/IOM M METO/IOM HHTEPBAJIOB

31 HepasenctBa, coaepixaiiiye 3HaK MOyIs

32 HepasenctBa, coaeprxaiiiye 3HaK MOIYIs

33 CucremMbl HEpaBEHCTB C OJTHOU
IIEpEMEHHOM

34 Cucrembl HEpaBEHCTB C OJHON
IIEpEMEHHOMN

35 Pemenne TeKCTOBBIX 3aJja4 ¢ TOMOUIBIO




HCPaBCHCTB, CUCTCM HCPABCHCTB

36

Pemienne T€KCTOBBIX 3aga4 ¢ IOMOIIBIO
HCPaBCHCTB, CUCTCM HCPABCHCTB

37

HepaBeHcTBO ¢ ABYyMSI IEPEMEHHBIMH.
Pemenne HepaBeHcTBa C IBYMS
MepEeMEHHBIMU

38

I'paduueckuit MeTos pereHus: CuCTeM
HEPABEHCTB C ABYMS IEPEMEHHBIMU

39

Cucremsl HEPAaBCHCTB C IBYMsI
NEPEMEHHBIMHA

40

KonTponbnas paborta no teme
"KBanparHsle HepaBeHCTBA"

41

buxBanpaTHbie ypaBHEHUS

42

[TIpumepsl npUMEHEHHU METOA0B
PaBHOCHJIbHBIX TPe0Opa30BaHuil, 3aMEHbI
MepeMEeHHOH, rpauecKoro MeTo1a npu
pellleHNH ypaBHEHU 3-i u 4-1i cTeneHen

43

[Ipumepsl npUMEHEHU METOA0B
PaBHOCHIIbHBIX TPe0Opa3oBaHuil, 3aMEHbI
MepeMEeHHOH, rpauecKoro MeTo1a npu
peuieHun ypaBHeHU 3-i u 4-ii creneHnen

44

IIpuMepsl TPUMEHEHHI METOI0B
PaBHOCHIIBHBIX TPe0Opa30BaHuil, 3aMEHBI
MepeMEeHHOH, rpauecKoro MeToia npu
pelleHnn ypaBHEeHuM 3-i u 4-1 cTeneHen

45

Pemienune 1poOGHO-paIMOHAIBHBIX
ypaBHEHUH U HEPABEHCTB




46

Pemenne npo6HO-pariMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB

47

Pemenne npoOHO-panimoHABHBIX
YPaBHEHUH U HEPABEHCTB

48

Pemenne npoOHO-parIMOHABHBIX
YpaBHEHUIN U HEPABEHCTB

49

Pewrenne cucrem ypaBHEHUH C AByMs
IIEPEMEHHBIMU

50

Pewrenne cucrem ypaBHEHUH C ABYyMs
IIEPEMEHHBIMU

51

Pemrenne npocrenmmx cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

52

Pemenue npocreimmx cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

53

Pemenue npocrenmux cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MepeMEeHHbIMU

54

Pemenue npocrenmux cucrem
HEJIMHEWHBIX YPaBHEHUH C IBYMS
MIepeMEeHHBIMU

55

I'padmyeckuii MeTo perieHns CUCTEMBI
HEJMHEWHBIX YPaBHEHUH C IBYMS
[IEPEMEHHBIMU

56

I'paduueckuii MeTO pelIeHUs: CUCTEMBI
HEJIMHEHHBIX YPaBHEHUH C ABYMs
IIEPEMEHHBIMU




57

Cucrema 1ByX HEJTMHEIHBIX YPaBHEHUH C
JBYMS IIEPEMEHHBIMU KaK MOJIEIIb
peanbHOM CUTyalun

58

Cucrema 1ByX HEJTMHEIHBIX YpaBHEHUH ¢
JBYMS IIEPEMEHHBIMHU KaK MOJIEIIb
peanbHOM CUTyalun

59

Cucrema 1ByX HETMHEIHBIX YpaBHEHUH ¢
JBYMSI IIEPEMEHHBIMHU KaK MOJIEIb
peanbHOM CUTyallun

60

Cucrema IByX HEJIMHENHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMHU KaK MOJIEIb
peanbHOM CUTYyalluH

61

Cucrema HEIMHEMHBIX YPAaBHEHHM C
apaMmeTpoM

62

CucreMa HETMHEWHBIX YPABHEHUH C
rapamMmeTpom

63

CucreMa HEJIMHEHWHBIX YPABHEHUH C
rapamMmeTpom

64

[Ipocreiirie HEpaBEeHCTBA C IBYMS
MIEPEMEHHBIMU U UX CHCTEMBbI

65

KountponsHas paborta o teme "YpaBHeHwUs,
HEpPABEHCTBA U UX CUCTEMBI"

66

ITonsTre yuCcI0BOM MOCIEAOBATEILHOCTH.
Koneunrsie u OeckOHEYHBIE
IoCIICA0BATCIIbHOCTH

67

OrpaHuyeHHas NOCIeI0BATEIbHOCTb.
MoHOTOHHO Bo3pacTatolias (yobIBaromias)
MOCIIEI0BATEIbHOCTD




CnocoOsl 3aJaHHuA II0CJIICA0BATCIIBHOCTH

68 OIIMCATENIbHBIN, TAOJUYHBIN, C ITOMOIILIO
(bopMyIBI N-TO YJIeHa, peKyppEHTHBIN

69 ApupmeTrueckas ¥ reoOMeTpudecKast
Iporpeccun

70 ApupmeTrueckas 1 reoMeTpudecKas
Iporpeccuun

71 CpoiicTBa 4yieHOB apu(pMETHIECKON U
r€OMETPUUYECKON MPOrpeCCUit

79 CpoiicTBa 4jieHOB apu(pMETHIECKON U
T€OMETPUUYECKON MPOTrpeECCUit

73 ®opmyIbl N-ro YieHa apuPpMeTHIecKo 1
T€OMETPHUUYECKON MPOTrpeECCUit

74 dopMyItbl N-TO WieHa apuhMETUIECKON U
reOMETPUUYECKON TPOrpecCuii

75 dopMyItbl N-TO WieHa apuhMETUIECKON U
reOMETPUUYECKOM POrpeccuii
@opMmysbl CyMMBI IEPBBIX N YJIEHOB

76 apuMETUUECKON U TEOMETPUUECKOMN
nporpeccui
@opmysbl CyMMBI IEPBBIX N YJICHOB

7 apru(pMETHYECKON U TEOMETPUUICCKOMN
Mporpeccuu
®opmysbl CyMMBI TIEPBBIX N YJICHOB

78 apu(pMeTHYECKONH U TeOMEeTPUIECKOM
Iporpeccun

79 3amaun Ha MPOIEHTHI, 0AHKOBCKHUE BKIJIA]IBI




U KPEAUTHI

3ajaun Ha MPOIEHTHI, 0AHKOBCKUE BKJIAIbI

80
Y KPE/IUTHI

81 3aaun Ha MPOIICHTHI, 0AHKOBCKUE BKJIAIBI
Y KPE/IUTHI

82 3ajaun Ha MPOIIEHTHI, 0AHKOBCKUE BKJIAIBI
Y KPEJIUTHI

83 3ajaun Ha MPOIIEHTHI, 0AHKOBCKUE BKJIAIIBI
Y KPEJIUTHI

84 3amayu Ha POIICHTHI, OAHKOBCKHE BKJIAIbI
Y KPEJIATHI

85 3amauu HaA MPOIICHTHI, OAHKOBCKHUE BKJIAIBI
1 KPEIUTHI
[IpencraBnenue 0 CXO0AUMOCTH

86 MOCJIEI0BATEIILHOCTH, O CYMMHUPOBaHUHT
OCCKOHEYHO YOBIBAIOIICH T€OMETPUUCCKOM
MPOTPECCUU
[IpencraBneHue o CXoAUMOCTH

87 MOCJIEI0BATEIILHOCTH, O CYMMHPOBaHUHT
OCCKOHEYHO YOBIBAIOIICH T€OMETPUUYECKON
MPOTpECCUu

88 MeTto1 MaTeMaTHYECKOM HHIYKIIHH

89 MeTto MaTeMaTHYECKOM HHIYKIIHH

90 KonTposnpHas padota no teme "UucnoBble
MOCJIEI0BATENLHOCTH U IIporpeccun”

01 Kopens n-i1 crenenu. CBoiicTBa KOpHS n-ii

CTCIICHHU




92

Kopens n-i1 crenenu. CBoiicTBa KOpHS n-it
CTEIIEHU

93

Kopens n-i1 crenenu. CBoiicTBa KOpHS n-it
CTEIIEHU

94

CTGHGHI) C paIII/IOHaJII)HI)IM II0Ka3aTcJICM U
€€ CBOIiCTBa

95

CTGHGHL C paIII/IOHaJ'H)HI)IM II0Ka3aTcJIeM U
€€ CBOIiCTBa

96

CTGHGHL C paIII/IOHaJ'H)HI)IM II0Ka3aTcJIecM U
€€ cBOIiCTBa

97

ToxnecTBeHHbIe MpeoOpa3zoBaHUs
BBIPAXXEHUM, COJIEPKAINX KOPEHb N-I
CTENIEHU

98

ToxnecTBeHHble MpeoOpa3zoBaHUs
BBIPAKEHUI, COACPKAIUX KOPEHb N-i
CTETIeHU

99

ToxnecTBenHble MpeoOpa3zoBaHUs
BBIPAKEHUI, COCPKAIUX KOPEHb N-i
CTETeHU

100

ToxnecTBenHble MpeoOpa3zoBaHUs
BBIPKEHUH, COJEPKAIIUX CTEIIEHb C
paloHaIbHBIM MTOKa3aTeIeM

101

ToxecTBEHHEBIE npeo6pa30BaHH51
BLIpa)KeHHfI, coacpiKalux CTCIICHDb C
palluOHAJIbHBIM IMOKa3aTCJIEM

102

Kourponbaas pabora o teme "CreneHs ¢
p p
palMoHaNbHBIM MOKa3areaem"




103

[ToBTOpenue u o6oOmenue. Yucna u
BBIYUCIICHUS (3alUCh, CPABHEHUE,
JIEMCTBHUS C JICHCTBUTEIHFHBIMH YHCIIAMH,
YKCIIOBas IpsMast)

104

[ToBTOpenue u 06061menue. Yucna u
BBIYUCIICHUS (3aIUCh, CPABHEHUE,
JIEWCTBHUS C JICHCTBUTEIHLHBIMH YHCIIAMH,
4KCIIOBas MpsMast)

105

[ToBTOpenue u 06061menHue. Yucna u
BBIUMCIICHUS (MTPOICHTHI, OTHOIIICHHUS,
MIPOTIOPIINHN)

106

[ToBTOpenue u o6obmenue. Yucna un
BBIYUCIICHUA (HpOHeHTLI, OTHOIICHNA,
MIPOTIOPITHHN)

107

[ToBTOpenue u o6o6menue. Yucna u
BBIYHCIICHUS (pEIICHNE 33]1a9 U3 PeaIbHO
YKW3HU)

108

[ToBTOpeHue u o6ob6menue. Yucna u
BBIYHCIICHUS (pEIICHHE 33/]1a9 U3 PeaIbHOM
YKW3HU)

109

[ToBTOpenue u o6oo6menue. Yucna u
BBIUUCIICHUS (OKPYIJICHUE, IPUOITIIKEHHE,
OIIEHKA)

110

[ToBTOpenue u o6o0IeHNE. TEKCTOBBIC
3aaun (pelreHne TeKCTOBbIX 331a4
apudmeTryecKuM u anredpandecKum
criocobammu)

111

[ToBTOopenue u 0606meHue. TekcToBbIe




3aauu (pereHne TeKCTOBbIX 3a1a4
apudmeTnyecKuM U anreOpandecKumM
crioco0ammu)

112

[ToBTOpenue u o6odenue. TexcToBbIe
3a/1auu (peleHne TeKCTOBBIX 3a1a4
apuMeTHIeCKUM U alreOpandecKuM
criocobammu)

113

[ToBTOpenue u o6odmenue. TexcToBbIe
3a/1auu (peleHne TeKCTOBBIX 3a1a4
apuMETHYECKUM H aJIreOpandecKumM
crocob6ammu)

114

[ToBTOpenue u o6o6menue. TexcToBbIe
3a/1auu (peleHne TeKCTOBBIX 3aa4
apuMETUUECKUM H aJIreOpandecKum
crioco0amMm)

115

[ToBTOpenue u o6odmenue. TexcToBbie
3a1auu (perIeHne TeKCTOBbIX 3a1a4
apuMETUYECKUM H aJIreOpandecKum
crioco0aMm)

116

[ToBTOpEeHME M 0000IICHNE.
AureOpandecKkre BhIpaKeHHUs
(mpeoOpa3oBanue aareOpandecKux
BBIPaXCHUH, COJICPIKAIIUX CTETICHB C
EJIBIM [TOKA3aTeIIeM )

117

[ToBTOpeHue u oboOIIeHNE.
AnreOpanyeckne BBIPaKSHUS
(mpeoOpazoBaHue anredpanyecKux
BBIPa)KEHHH, COJICPIKAIINX CTETICHb C




LIEJIbIM TIOKa3aTesIeM)

118

[ToBTOpenue u oboOIIeHNE.
AnreOpandecKre BhIpaKeHUS
(mpeobOpazoBaHue anreOpanuecKux
BBIPAXKEHUH, COJIEPKAILUX CTEIIEHb C
LIEJIbIM TIOKa3aTesIeM)

119

[ToBTOpEenue u 06001IEHNE.
Anrebpandeckue BbIpaKeHHs
(mpeoOpazoBanue anredOpandecKux
BBIpAXKEHUH, COJIEpKAIIAX
apudmeTnyecKuil KBaJIpaTHbIN KOPEHb)

120

[ToBTOpEeHME 1 0000IIEHNE.
AnrebpandecKkue BbIpaKeHHs
(mpeoOpazoBanue anreOpandecKux
BBIPAKEHUH, COACPKAIINX
aprudMeTHUECKUIA KBaIPATHBIA KOPEHB)

121

[ToBTOpEeHME M 000OIIECHNE.
AureOpandecKue BoIPaKCHHS
(mpeoOpazoBanue anreOpandecKux
BBIPKCHUH, COIEPIKAIIUX
apu(METHYECKUI KBaIPATHBIM KOPEHB)

122

[ToBTOpEeHME M 00OOIIECHNE.
AureOpandecKue BhIpaKeHHUs
(mpeoOpa3oBaHue LEIBIX U IPOOHO-
paIoHaIbHBIX BBIPAKEHUN)

123

[ToBTOpeHue u oboOIIeHNE.
AnreOpandeckue BbIpaXKeHUs
(mpeoOpa3zoBaHue LENBIX U JPOOHO-




palMOHATBHBIX BEIPAXKECHUIN)

124

[ToBTOpenue u oboOIIeHNE.
AnreOpandecKre BhIpaKeHUS
(mpeoOpa3oBaHue LENIbIX U APOOHO-
palOHAaIbHBIX BbIPAXKEHUN)

125

[ToBTOpEHue u 06001IEHNE.
Anrebpandeckue BbIpaXKeHHs
(mpeobpa3zoBaHue LENBbIX U IPOOHO-
palOHaIbHBIX BBIPAXKEHUN)

126

[ToBTOpEeHME 1 0600IIEHNE.
Anrebpandeckue BeIpaxeHUs (pa3ioxKeHne
MHOTOYJIEHA HA MHO>KUTEJIH, B TOM YHCIIE C
HCI0JIb30BaHUEM (HOPMYJT COKPAILLIEHHOTO
YMHOKCHHUS)

127

[ToBTOpEeHME M 0000IIECHNE.
AnreOpandeckue BeIpakeHUs (pa3ioKeHne
MHOTOYJICHA Ha MHOXHTEJIH, B TOM YHUCIIE C
WCIOJIb30BaHUEM (POPMYJT COKPAIIEHHOTO
YMHOKCHHUS)

128

[ToBTOpEeHME M 000OIICHNE.
AnreOpandeckue BhIpaXCeHUS (Pa3jioKeHHe
MHOTOYJIEHA HA MHOXKHUTENH, B TOM YHCIIE C
WCIOJIb30BaHUEM (POPMYJI COKPAILIEHHOTO
YMHOKEHUS)

129

[ToBTOpenue u 06001IeHUE.
AJreOpandecKue BhIpaKeHUs
(MoaenMpoBaHKe C MOMOIIBIO (hopMyI
peabHBIX MPOIIECCOB U SIBJICHHN )




130 @yHKUMHU (IOCTPOEHUE, CBOMCTBA
M3YYCHHBIX ()YHKITHIA)

[ToBTOpenue u o6o0menne. OyHKIUH
131 (moctpoeHue, CBOMCTBA U3YYCHHBIX

yHKIHI)

[ToBTOpenue u 0606menne. yHkun
132 (mocTpoeHue, CBOKWCTBA U3YUECHHBIX

(ymKHiT)

[ToBTOpenue u 0606menne. yHkun
133 (rpaduveckoe perieHne YypaBHCHUN U UX
CHUCTEM)

[ToBTOpenue u o6o6menne. PyHKIN
134 (rpaduueckoe pereHre ypaBHEHUH U X
CUCTEM)

135 Hrorosas koHTpoJbHAs paboTa

[ToBTOpenue u o6obmenne. PyHKIH

136
(MonenupoBaHue peanbHbIX TPOLECCOB)

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

136







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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