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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
oOpa3oBaHusA: OHA 00ECNEYNBAET U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAy4yHOTO, TaK ¥ TyMaHHTapHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOaUMO IS
OPOJIOJDKEHUsT 00pa3oBaHMs M ISl T[OBCEAHEBHOM KW3HU. PasButue vy
OOyJalolmMXcs HAYYHBIX TPEJACTABICHUH O MPOUCXOKICHUU U CYIIHOCTH
anredpanyeckux aoOCTpaklMii, crnoco0e OTpaKeHHs MaTeMaTUYeCKOM HayKou
SABIICHUI M TPOIECCOB B TPUPOJAE H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICTHPOBAaHUS B HAYYHOM T[IO3HAHUM ¥ B TIPAKTHKE CIIOCOOCTBYET
(GOpPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS M KA4ECTB MBIIIJICHHS, HEOOXOIUMBIX
JUISL aJanTalud B COBpeMEHHOM IudpoBoMm obmiecTBe. M3yuenue anreOpbl
o0ecrieunBaeT  pa3BUTHE yMEHHS  HaOmIOAaTh, CpaBHUBATh, HAXOJHTH
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBIIIUICHHUS, CHIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHUS, BBIBOJBI, (DOPMYIHPOBATH
yTBepkaeHusa. OcBoeHue Kypca aireOpbl 00ecleyrMBaeT pa3BUTHE JIOTHUECKOTO
MBIIIUICHUS OOYYarOIIUXCSl: OHHM HCIOJB3YIOT JEAYKTHBHBIE W WHIYKTHBHBIC
paccyxkaeHusi, 0000IeHne M KOHKPETHU3aluio, abCTparupoBaHUE U AHAJIOTHIO.
OOyuenue anreOpe mpenanosaraeT 3HAYUTENBHBIA OO0BEM CaMOCTOSATEIHHOM
NESTENBbHOCTH  O0YYaIOUIUXCs, TOITOMY CaMOCTOSITEIbHOE pelIeHuEe 3ajay
00y4JaromMMHCS SBISIETCS pean3alueil AesiTeIbHOCTHOTO PUHIIUITA 00yYeHUSI.

B crpyktype mnporpamMmbl ydeOHOro Kkypca «Anredpa» yriryOnIE€HHOTO
U3Y4YEeHHs] OCHOBHOE MECTO 3aHHMAIOT COJEpP>KaTeIbHO-METOJUYECKUE JIMHUH:
«Yucna © BBIUKCICHUS», «ANreOpandeckue BBIPAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «DyHkuun». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUI pa3BUBAETCS Ha MPOTSHKEHUH TPEX JIET U3YUEHUsI Kypca, B3aUMOJIEHCTBYS C
IPYTMMH €ro JUHUSAMHU. B Xome u3ydeHHss Kypca OOy4arouuMCs TPHUXOIUTCS
JIOTUYECKHU PACCYXAATh, HCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3n
C 3TUM B Iporpammy yueOHOro Kypca «Airedpay BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JOTHKH, TpEACTAaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHUeCKOIo
o0pa3oBaHMs U  CHOCOOCTBYIOIIME  OBJIAJEHUI0  OOYyYaIOUIMMHCS  OCHOB
YHHUBEPCAIBHOTO MaTeMaTU4ecKoro s3bika. CopepxaTeabHOW U CTPYKTYpHOM
O0COOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro HHTErPUPOBAaHHBIM
XapakxTep.

Conmepxxanne nuHUM «Yucia W BBIYMCICHUS» CIYKXUT OCHOBOM ISt
JaJIbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydarOIIUXCs
JIOTHYECKOTO MBIIUIECHUS, (POPMHUPOBAHUIO YMEHHSI M0OJIb30BATHCS aITOPUTMaMHU, a
TaKXKe MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
CBSI3aHO C pALMOHAIBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (OpPMHUpPOBAHHEM



IIPEACTABICHUA O JACHCTBUTEIBHOM 4YHCJIE. 3aBEPLICHHE OCBOCHHs YHCIOBOM
JUHUU OTHECEHO K cpelHeMY 0011eMy 00pa30BaHHUIO.

Conepxanue IByX alreOpandeckux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTEMaTUYECKOro anmapaTta, HEOOXOJIMMOIo JJIsi PEIIeHMs 3ajady MaTeMaTUKH,
CMEXHBIX MIPEIMETOB U OKpYyKarouiel peaibHOCTU. Ha ypoBHE OCHOBHOTO 00111€T0
oOpa3zoBaHusa y4eOHBI MaTepuan TPYNIUPYETCS BOKPYT  pallMOHAIbHBIX
BbIpaKEHUU. Anredpa JEeMOHCTPUPYET 3HAUCHHE MATEMATHKW KakK s3blKa Jis
NOCTPOCHHUSI MAaTEeMaTUYECKUX MOJENEH, OINUCAaHUA TPOLECCOB W  SBICHUM
peanbHoro Mmupa. B 3amaum oOydeHus anreOpe BXOAST TakxkKe HalbHeiiiee
pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOIMMOIro, B YAaCTHOCTH, Jis
OCBOCHHUSI Kypca UWH(POPMAaTUKHA, U OBJIAJICHUE HaBBIKAMU JICYKTHUBHBIX
paccyxnenuil. IlpeoOpa3oBaHue CHUMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKeHMsI, CIIOCOOHOCTEN K MaTeMaTUYE€CKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-TpaUUecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOydJaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL ONTMCaHUSI U UCCJIEIOBaHUS Pa3HOOOPa3HbIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3yyeHune marepuana CrnocoOCTBYET Pa3BUTHIO y OO0Yy4aroU[MXcCs
YMEHUS UCIOJIb30BATh PA3JINYHBIE BBIPA3UTEIIbHBIE CPENICTBA S3bIKA MATEMATUKU —
CJIOBECHOTO, CHMBOJHMYECKOT0, TpadUuyecKkoro, BHOCUT BKJIaJ B (popmupoBaHue
NPEACTaBICHUN O POJIY MaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUU U KYJIBTYPHI.

VYrinyonénnbrit Kypc anreopbl XapaKTEPU3YyETCs U3Y4YEHUEM
JOTIOJIHUTENIBHOIO TEOPETHYECKOIO ammapaTta M CBSA3aHHBIX C HHUM METOAOB
pemieHust 3amady. AnreOpa SBISETCS S3BIKOM [JIsl ONMHMCAHUS OOBEKTOB U
3aKOHOMEPHOCTEM, CIYKUT OCHOBOM MAaTeMaTH4eCKOro wmozenupoBaHus. [Ipu
ATOM CaMU OOBEKTHl MAaTEMAaTHYECKUX YMO3AKIIOUCHHM U TMPUHATHIE B airedpe
npaBWiia WX KOHCTPYUPOBAHHS  CIIOCOOCTBYIOT (POPMHUPOBAHUIO  YMEHUM
000CHOBBIBATh M JIOKA3bIBATh CYK/ICHUS, PA3BUBAIOT MATEMAaTUYECKYIO HHTYHUILIUIO,
KpPaTKO M HAIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOEHUW W ydaT UX
npuMeHeHuro. Tem campIM anredpa 3aHMMaeT OJIHO W3 BEAYIIUX MECT B
dbopMHUpOBAaHUY HAYYHO-TEOPETUIECKOTO MBIIIIICHUS 00YIaIONTUXCS.

CormacHo yueOHOMY IIaHy B 7-9 Kiaccax wu3y4yaeTcs YYeOHBIH Kypc
«Anrebpa», KOTOPHIH BKIIOYACT CICAYIOLIUME OCHOBHBIC DPa3/Aeibl COACPIKAHUSA:
«Hucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHKIMN.

Ha u3ydenne yueOHOTO Kypca «Anredpa» otBoautcs 404 qacoB: B 7 Kiacce
— 136 yacoB (4 yaca B Hezeno), B 8 kinacce — 136 yacoB (4 yaca B Henelnw), B 9
kiacce — 132 yacoB (4 4yaca B HEJENIO).



COAEPXAHUE OBYUEHUA
7 KITIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. CpaBHEHHE, YNOPSAIOYMBAHUE M apuUPMETHUUYECKUE
JNEUCTBUS C PAallMOHAIBHBIMU YKclIaMu. YucinoBas npsiMasi, MOJyJIb YHCIa.

Crenenp C HaTypajdbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YWCIA B
JNECATUYHOM MO3ULIMOHHOU CUCTEME CUUCIIEHMUS.

Pemienne TexcToBBIX 3a/au apupmMeTHIeCKUM criocodoM. Pemienue 3anau u3
peanpbHOM MPAKTUKU HA YacTH, Ha IpoOU, HA TIPOLICHTHI, TPUMEHEHHE OTHOIICHUN
U TMPONMOpLUHMN MpU PEIICHUH 3aj7ad, pElIeHue 3ajad Ha JBWXKEHUE, padorty,
MOKYIIKH, HAJIOTH.

JenumocTs uenbix uncen. CBoHUCTBA JETUMOCTH.

IIpocthie U cocTtaBHble uuciia. YETHble W He4y€THble uyucha. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. TlpusHaku AeIUMOCTH CyMMBbI U
MPOU3BECHHUS 1IEIIBIX YUCEN MIPU PEUICHUH 3a7a4 C IPAKTUYECKUM COJICPKAHUEM.

HauGonpmmit oOmuii 1enurens 1 HaMMEHbIee 00IIee KpaTHOE JIBYX YHCE.
B3anmHO npocTeie uncia. Anroputm EBkinaa.

Henenue ¢ octaTkoM. ApudmeTrndecke ornepanuy Hajl OCTaTKaAMH.

AsireOpanyeckue BbIpasKeHUS

BelpaxkeHne ¢ nNepeMEHHBIMH. 3HAUYEHUE BBIPAXKEHHUS C IEPEMEHHBIMH.
[IpencraBienne 3aBUCUMOCTH MEX1Y BeTUUMHAMU B BUE (HOPMYJIBI.

ToxnectBo. ToxaecTBEHHBIE MPEOOPA30BAHKS ANTeOPANIECKUX BBIPAKEHUH.
JloKa3aTenbCTBO TOXKIAECTB.

Onnounenbl. OHOYJIEH cTaHAAPTHOTO BU1a. CTeNEHb OJJHOYICHA.

MHorouneHnbl. MHoOrousieH crasgapTHoro Buzaa. CTeneHb MHOTOYIEHA.
CrnoxxeHue, BBIYMTAHHE, YMHOKEHHE U JiejeHrue MHoroujieHoB. IIpeoOpasoBanue
L[EJIOTO BRIpAXKEHUS B MHOrowieH. Kopau MHOrowieHa.

@opmyIbl COKPAIEHHOTO YMHOXKEHHUSI: KBAJIpaT CYMMBbI U KBAaJpaT pasHOCTU
JIBYX BBIPAKEHHHA, Ky0 CyMMBl W KyO pa3HOCTH JABYX BBIpQKEHUU, PA3HOCTh
KBaJApaTOB [JBYX BBIP&XKCHUM, IPOU3BEICHUE PA3HOCTH U CYMMBI JBYX
BBIp@KEHUI, CyMMa M pa3HOCTh KyOOB JABYX BBIPaKECHHUIA.

Pa3noxxeHre MHOTOUYJIEHA HA MHOKUTENIU. BoiHeceHHE 00111eT0 MHOKUTENS 3a
CKOOKH. MeToT TpynIupOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHol nepemeHHO. Kopenb ypaBHeHus. CBoiicTBa ypaBHEHU
C OJHOW TMEpEeMEHHOW. PaBHOCHIBHOCTP ypaBHEHUH. YpaBHEHUE Kak
MAaTEMAaTHYECKasi MOJIEIIb PEAIBHON CUTYAIIUU.



JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW. UHCIIO KOpHEN JIMHEUHOrO
ypaBHEHUsA. PemeHne TEKCTOBBIX 3a1ady C MOMOLIBIO JIMHEHHBIX YpPAaBHEHUMU.
JIuneliHOEe ypaBHEHHE, COAEpKAIIEE 3HAK MOAYJIA.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOr0 ypaBHEHUS C ABYMS
nepeMeHHbIMH. CHCTEMBI JIMHEWHBIX YpPAaBHEHUHM C JBYMs II€PEMEHHBIMHU.
I'paduueckuii MeTon pelmieHus] CUCTEMbl JMHEHHBIX YpaBHEHHH C JABYMs
NEpEMEHHBIMU. PelleHne CUCTEM JIMHEWHBIX YPaBHEHHUU C JABYMS NEPEMEHHBIMU
METOAOM TMOJCTAaHOBKH W METOAOM cioxeHus. Cucrema JABYX JIMHEHHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHOM CUTYallUH.

DyHKUUMA

KoopaunaTta Touku Ha npsmoil. YuciioBble NpOMEKYTKH. PaccTosHne MExXTy
IBYMSI TOYKaMH KOOPJIHUHATHOMN MPSIMOA.

[IpsimoyrosibHasg cuctemMa KoopAMHAT. AOcuucca M OpJAMHAaTa TOYKMA Ha
KOOpJUHATHOW TuiockocTu. [IpumMepsl rpadukoB, 3aganHbix Gopmynamu. Urtenue
rpaduKOB peaibHbIX 3aBUCUMOCTEH.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [lonsthe (QyHKIMH.
OyHKIMS KAk MaTeMaThyeckas MoJeNb peanbHoro mponecca. O6macTb
ompejeneHuss W ob6nacte 3HaueHW ¢GyHKUMA. CrnocoObl 3amaHus (QYHKIHH.
I'paduk pynkuuu. IloHATHS MakcMMyMa U MUHHMYyMa, BO3pacTaHUs U yObIBaHUS
Ha IIpUMepax pealbHbIX 3aBUCUMOCTEN.

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

8 KUIACC

Yucia 1 BHIYUCICHUSA

KBangpaTHbie kopHU. AprudMeTHIECKUN KBaApaTHBIM KOPEHb U €T0 CBOMCTBA.
[lonsTe wWppamMoOHAIBLHOrO 4Yucia. JIeWCTBUS C WPPAUMOHAJIBHBIMH YHCIIAMMU.
CaoiicTBa IeMCTBUH ¢ HppallMOHATBHBIMU YKciaMu. CpaBHEHHE HPPALIMOHATIBHBIX
YUCEJL.

[IpencraBneHnss O paCHIMPEHUSIX YUCIOBBIX MHOXKECTB. MHOXecTBa
HAaTypaJIbHBIX, LEJIbIX, PAlHUOHAJIbHBIX, JEUCTBUTENbHBIX uHcen. CpaBHEHUE
yucell. YucaoBble MPOMEKYTKHU.

HedictBust ¢ octatkamu. Ocrtatku creneHed. l[IpumeHeHue ocTaTkoB K
PELICHUIO YPABHEHHM B LIEJIBIX YUCIAX U TEKCTOBBIX 3a/1a4.

Pa3Mepbl 0OBEKTOB OKpPYKAIOIIETO MHpPA, JIUTEIBHOCTh IMPOLIECCOB B
okpyxkatouieM Mupe. CTaHIapTHBIM BUJ YHUCIIA.

AuredOpanyeckue BbIpaKeHU

AnreOpanueckasi aApoOb. JlomycTUMble 3HAaY€HUS TMEPEMEHHBIX B JIPOOHO-
palMOHAJBHBIX BbhIpaKeHUSIX. OCHOBHOE CBOWCTBO anredpanveckod JapoOu.



CnoxxeHue, BbIYMTAaHUE, YMHOXEHUE U JeJeHUE aiaredpandyeckux JIpoOei.
Boinenenue uenoit yactu anredpanyeckoii T1poou.

Panyonanbubie BBIPAXKCHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAKCHUM.

JlonyCcTuMble 3HAYE€HUSI TEPEMEHHBIX B  BBIPAKEHUAX, COJCPHKAILIUX
apudMeTHUEeCKUe KBaJpaTHbie KOPHH. TOXKIECTBEHHBIC MpPeoOpa3oBaHUs
BBIPOKEHUH, CoAepKaIUX apuMETHUECKUE KBaIpaTHbIE KOPHHU.

Crenenbr ¢ 1enbiM TOKazateneM U e€ cBoictBa. IIpeoOpazoBanue
BBIPAXKECHU U, COJEPKAIINUX CTCTICHHU.

YpaBHeHUsS ¥ HEPABEHCTBA

KBanpatnoe ypaBHenue. @opmyiia KOpHEH KBAaJpPAaTHOTO YpaBHEHMUS.
KonnuecTBo nelCTBUTENBbHBIX KOPHEW KBaapaTHOro ypaBHeHus. Teopema Buera.
VYpaBHeHHUs, CBOJUMBIE K JIMHEHHBIM YypAaBHEHUSIM WIM K KBaJpaTHBIM
ypaBHeHUsAM. KBajipaTHoe ypaBHEHUE ¢ TapaMeTpoM. PellleHne TeKCTOBBIX 3aj1ay C
MOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JlpoOHO-pariioHaIbHBIE ~ ypaBHEHHUs. PereHue  ApoOHO-pallMOHAIBHBIX
ypaBHeHUN. PemieHue TEKCTOBBIX 3aJad C IMOMOIIBIO JIPOOHO-PAITMOHATBHBIX
ypaBHeHui. ['paduueckast HTEpIIpeTalus ypaBHEHUN C TBYMSI TIEPEMEHHBIMU.

Uucnossie HepaBeHCTBA. CBOKCTBA YHCIOBBIX HEPABEHCTB.

HepasencTtBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. COKEHHE
U YMHOXEHHE YHCJIOBBIX HEpaBEeHCTB. OIlICHUBAaHHE 3HAYECHUS BBIPAKECHMUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelieHuM HEPABEHCTBA C OJHOW HEPEMEHHOM. MHOXKECTBO
pEIIEHU HEpaBEeHCTBA. PaBHOCUIIBHBIE HEPABEHCTRBA.

JInHelHOE HEPaBEHCTBO C OJIHOM INMEPEMEHHOW M MHOXECTBA €r0 PEIICHHM.
Peuienrie TMHEITHBIX HEPABEHCTB C OJIHOM NepeMeHHON. CHCTeMbl U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM IIEpEMEHHOW. PenieHume TEeKCTOBBIX 3amad C
ITOMOIIBIO JTUHEMHBIX HEPABEHCTB C OJTHOM NMEPEMEHHOM.

DyHKIUMN

OO6mactpb omnpesenennst 1 MHOXKECTBO 3HaueHU GyHknu. CriocoObl 3aaaHus
bynkiuit. ['padux dynkuun. Urenne cBoitcTB GpyHKuu 1o e€ rpaduxy. [Ipumepst
rpadukoB GYHKIIHA, OTPAXKAIOMUX peaTbHbIE MPOIECCHI.

JIunevinas ¢Gyskuusa. DyHKIMHM, ONMUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO
MIPOTOPIIMOHATFHBIE 3aBUCUMOCTH, UX TPaQUKH.

Oynkmun Yy = kx, y = kKx + b, y = k/x, y = x3, y = VX, Y = |X| u ux cBoiicTBa.
Kycouno-3aganubie pyHKITUN.

9 KIIACC

Yuciaa 1 BLIYUCIEHUS



Kopenp n-ii cremenn wu ero cBocrtBa. CTENeHb C PalMOHAIBHBIM
[I0Ka3aTeseM U €€ CBOMCTBA.

AJireOpauyveckne BbIpa:KeHH sl

ToxaecTBeHHbIE NPeoOpa30BaHUS BBIPAKEHUN, COAEpKAIIMX KOpPEeHb N-i
crenieHu. ToxaecTBEHHbIE MPEe0OPa30BAHUS BBHIPAKEHUN, COAECPIKAIIUX CTEIEHb C
pPalMOHAJIbHBIM NTOKA3aTEeJIEM.

KBagpatHeiii TpéxuneH. KopHu KBagpaTHOro TpéxwieHa. PazmoxeHune
KBaJpaTHOI'O0 TPEXUICHA HA JIMHEUHbBIE MHOKHUTEIIU.

YpaBHeHUsS ¥ HEPABEHCTBA

bukBanparusie ypaBHeHus. [Ipumepsl mpuMEHEHU METOJI0B PaBHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl NEPEMEHHOM, rpauyecKoro MeTojAa MpU PEIICHUH
ypaBHEHUM 3-i U 4-i CTETIEHEM.

Pemenue apoOHO-paliMOHANbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHUI ¢ ABYyMs NepeMEHHbIMU. Pelienue npoctenmmx
CHUCTEM HEJIMHECWHBIX YpPaBHCHUN C JBYMs mepeMeHHbIMU. ['paduueckuii meron
pEIIeHUs] CHUCTEMbl HEJIMHEHHBIX ypaBHEHHMH C JByMs mepeMeHHbIMH. Cucrema
JBYX HEJWHEWHBIX YPaBHEHHH C JBYMS TEPEMEHHBIMU KaK MOJENIb peaabHOMN
CUTYaIIHH.

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

KBagpaTHeie HepaBeHCTBa C OJHON IepeMeHHOW. PelieHune KBaapaTHBIX
HEPABEHCTB IpaUUYECKUM METOJAOM M METOJIOM HMHTEPBAJIOB. METOJ MHTEPBAJIOB
JUIsl palliOHABHBIX HepaBeHCTB. [IpocTeiiline HepaBeHCTBA C MAPAMETPOM.

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

HepaBeHcTBO ¢ aAByMsi nepeMEHHbIMH. PerieHue HepaBeHCTBA C ABYMS
nepeMeHHbIMU. CHCTEMBI HEpPaBEHCTB C ABYyMs MepeMeHHbIMH. [ 'paduueckuii
METO/ PELICHHS] CUCTEM HEPABEHCTB C IBYMsSI IEPEMEHHBIMH.

DOyHKUUMA

Oynkmus.  CBoiictBa  GyHKUMiA:  Hymd  QYHKIWH,  [OPOMEXKYTKH
3HAKOTIOCTOSTHCTBA (DYHKITUH, TTPOMEKYTKH BO3pacTaHusA W yObIBaHUS (DYHKIIUH,
4ETHBIC U HEUETHBIC (DYHKIIMU, HAUOOIIbIIIEe U HAUMEHBIIIEe 3HAYCHUS (QYHKITUU.

KBagpatnunas ¢ynkumss u  e€ cBoictBa. lcmomb3oBaHHE CBOWCTB
KBaZpaTHYHOW  (PyHKIMM s pemeHus 3agad. [loctpoenue  rpaduka
kBagpatuyHor ¢yHkiuu. llomoxkenne rtpaduka KBagpaTHUHOW (QYHKIIMU B
3aBHCHMOCTH OT €€ Kod(duuuenTos. ['paduxu Gpynkuuii y =ax2, y = a(x —m)2uy
= a(Xx — m)? +n. IToctpoenue rpadhuKoB QyHKIMI ¢ IIOMOIILIO TPE0OPA3OBAHMIA.

HpobHo-nuneitHas hynkums. MccnenqoBanue GyHKITUHN.

Oyukuus Y = X" ¢ HaTypaJIbHBIM TTOKa3aTesieM N u e€ rpaduk.

YucaoBble M0CJIe10BATEJIbHOCTH U MPOTrPeccuu



[lonstue wuMcinoBoil mnociaenoBaTenbHOCTU. KoHeuHble W OECKOHEYHbIE
ocnenoBaTeNnbHOCTH.  OrpaHudeHHas  MOCJIEIOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pacrtaromasi  (yOwIBaromiasi)  mociefoBaTebHOCTh.  CrocoObl  3a1aHus
MOCJIEIOBATEILHOCTH: ONMUCATENbHBINA, TAaOJWYHBIA, C MOMOULIBIO (HOPMYJBI N-TO
YJI€Ha, PEKYPPEHTHBIM.

Apudpmernyeckas U TreoMmeTrpuyeckas mnporpeccud. CBOWCTBa YJIEHOB
apupmeTnyeckoil u reoMerpuueckoil mnporpeccuid. dopmynabl N-ro  uigeHa
apumeTniyeckol u reomeTpuyeckoi nporpeccuid. dopmysabl CyMMbl MEpPBBIX N
YJICHOB apu(METUUECKOW U T€OMETPUYECKON mporpeccuii. 3aJaul Ha MPOLIEHTHI,
O0aHKOBCKHE BKJIa/Ibl, KPEIUTHI.

[IpencraBieHne O CXOAMMOCTH IMOCIEAOBATEIBHOCTH, O CYMMHUPOBAHUU
0EeCKOHEYHO yObIBaIOIEl TeOMETPUUYECKOIN IPOrPECCHH.

Meton matematuyeckon nHaykuuu. [Ipocrenmme npumepsl.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI YUYEGHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM YPOBHE OCHOBHOI'O
OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS MPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTH)KEHUSM  POCCHUUCKUX
MAaT€MAaTUKOB M POCCHICKOM MAaTEMATHYECKOM IIKOJIBI, K HCIOJIb30BAHUIO ITUX
JTOCTHKEHUH B IPYTUX HAyKaxX U MPUKIAJAHBIX chepax;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEH IrpakJIaHUHA U peau3alliid ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHWH BCEH JXKU3HU JUIS YCIEIIHOW MpodeccCuoHaIbHOMN
NESTENHbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajJad, PEIICHWH, PACCYKICHUU, YMEHHUIO BHJEThH
MaTE€MAaTUYECKNE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallME B JIESITEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
peACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKA, MPUPOABI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, ATANOB €€ Pa3sBUTUSA M 3HAYMMOCTH U1 PAa3BUTHUSA LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MATE€MaTMKH U MAaTE€MaTHUYECKOW KYJIbTYPOU KaK CPEICTBOM
MMO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMU UCCIIEIOBATEIBCKON AEATENBbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJTYYHs:



TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUYECKHWE 3HAHUSI B HUHTEpPEcax CBOETO
3MI0POBBS, BEACHUS  3J0pOBOTO  00Opa3za  >KM3HU  (370pOBOE  MHTaHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HABBIKA PEQPIEKCUM, TPU3HAHHEM CBOETO
IpaBa Ha ONIMOKY M TaKOT0 K€ MpaBa APYroro 4eJIOBEKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JIaCTM COXPaHHOCTH OKpY)KAIollleW Cpenbl, IJIaHUPOBAHUS TOCTYIKOB U
OIICHKM HMX BO3MOXKHBIX TIOCIEJACTBUM IS OKPYXAIIeH Ccpejbl, OCO3ZHAHUEM
I00aTBLHOTO XapaKTepa HKOJOTHUECKUX MPOoOJIeM U MyTel UX PEeIICHUs;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMATLHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIMICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JeATeIbHOCTh, B TOM YUCIIC
YMEHUE YUYUThCA Yy JPYTUX JIOAEH, MPUOOpEeTaTh B COBMECTHOM JESATEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEO0OXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (HOPMYJIUPOBATH UJICH,
MOHSTHUS, TUMOTE3bI 00 OOBEKTaX U SIBJICHUSX, B TOM YHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIIeHUs] W JAeUCTBHUS, (QOpMyIUpOBaTH M OIEHUBATH PHUCKU U
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METAINPEJMETHBIE PE3YJIBTATBI

B pesynabTate oCBOEHHUS MPOrpaMMbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocst OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTEePHU3yIOIIHECs OBJIJICHHEM YHHUBEPCATbHBIMH
NO3HABATCIbHBIMH  JICHCTBUSIMH,  YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMH
JICHCTBUSMH U YHHBEPCAIBHBIMU PETYISATUBHBIMH JCHCTBUSIMHU.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUSA
ba3oBble Jornueckue AecTBU:

BBUIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHBIC IMPU3HAKK MAaTEMaTUUYECKUX
OOBEKTOB, TOHSTHA, OTHONICHUH MEXIy MOHATUAMH, (OPMYIUPOBATH
onpeiesieHHs] MOHSTUI, YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCcU(UKaILINH,
OCHOBaHUS JIJIs 000OIIEHUS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYyIUpOBaTh W  MPEoOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENbHBIC U OTPHUIIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIIAITH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (haKkTax, JaHHBIX, HAOMIOJEHUSIX M YTBEPKICHUSX, MpenjaraTb KPpUTEPUU IS
BBISBJIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUYUN;

7eNaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa3dupaTh 0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOTO), TPOBOJIUTH CAMOCTOSITEIBHO JIOKA3aTeIbCTBA MaTEMaTHUECKHX
¢dakTOB, BBICTpaWBaTh ApTyMEHTAIMIO, MPUBOAHUTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJl MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIIeHus;

BbIOMpaTh crnoco® pelmeHuss ydyeOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHWs, BBIOMpaTh HauWbOoNee MONXOASIMHUKA C  Y4ETOM
CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTeIbcKue AelicTBHS

UCTIOh30BaTh BOTPOCHl KAaK HCCIENOBATCIIbCKUA HHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTaHaBIMBAaTh MCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMeHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

OPOBOJUTh IO CAMOCTOSATENIBHO COCTABJIECHHOMY IUIaHY OSKCIEPUMEHT,
UCCIICJIOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro OObEKTa,
3aBHCUMOCTEH 0OBEKTOB MEXYy COOO;

CaMOCTOSITeILHO (OPMYJIMPOBATH OOOOINEHUS W BBIBOJABI 110 pe3yjbTaTaM
OpOBEAEHHOTO  HAONIONEHUs, MCCIEAOBAaHUS, OKCIEPUMEHTa,  OLECHUBATh
JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00OOIICHMIA;

OPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpOIecca, a TaKXKe BbIIBUraTh
IPEIIOJI0KEHUS O €ro Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JIaHHBIX,
HEOOXOAMMBIX JUIsl pEIICHUs 3a/1a4H;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(POPMAIUIO PAa3IUYHBIX BUIOB U (POPM MPEICTABICHUS;

BeIOMpaTh (GopMmy TpeAcTaBieHHS WHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMH, TuarpaMMaMu, HHOM rpaduKoi U ©X KOMOMHALIUSAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(opMyITUPOBAHHBIM CAMOCTOSTENIBHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBHH



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBHUSIMU U
eI IMU OOLIEHUS, SICHO, TOYHO, IPAMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U MUCBMEHHBIX TEKCTaX, /JaBaTh MOSCHEHHUS MO XOAY pEUIeHUs 3aJayu,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1aeMOW TEMBI,
npoOsieMbl, pemaeMoil 3ajaud, BBICKA3bIBaTh HJIEH, HAIEICHHbIE Ha IOUCK
pELICHUs], COIMOCTABIATh CBOM CYXACHHUS C CYXKICHUSMU JPYTHMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3iMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOWU (opme
(bopMynHpoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHUS;

NPEJICTABISATh Pe3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (OpMaT BBICTYIJICHUS C Y4ETOM 3ajad
pe3eHTAIMi 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh M HCIOIb30BATh MPEUMYILECTBA KOMAHAHOW U MHAMBUAYaTbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYECKUX 3a/ad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, IUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensTh BUIbl pabOT, JAOroBapuUBaThCs, OOCYKIATh MPOLECC M pPe3ybTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (GopMax paboTsl (00CYXIeHHs, 0OMEH MHEHUI,
«MO3rOBbI€ IITYPMBl» W UHBIE); BBIIOJHATH CBOIO YacTh pabOTBl |
KOOPAMHUPOBATh CBOM JAEMCTBHUA C JPYIMMM 4J€HAaMH KOMAaHMbI, OLICHUBATh
Ka4ecTBO pe3ysbTaTa M KadyecTBO CBOEro BKJIaAa B OOWIMH pe3ylbTaT IIo
KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBUSL.

PeryisiTUBHBbIC YHUBepPCAJIbHbIE y4eOHbIE JeHCTBHUS
Camoopranusanus:

BBISBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYyaIHSX,
OPUEHTHPOBATHCS B PA3NUYHBIX MNOJX0AaX NPUHATUSA PELICHUN (MHIUBUYaJIbHOE,
PYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3aayu (W €ro
94acTh), BBIOMpaATh CIOCOO pEmICHUS ¢ YYETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BaPUAHTHI
pElIeHH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJAJIETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHs] MaTeMaTHIeCKOM 3a/1a4i, CAMOMOTHBAITNH U pedIIeKcHH;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layH,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJICHHBIX OIKHOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa AESATEIBHOCTU MOCTABICHHOW LIETU U
YCIOBUSIM, OOBSACHATh NPUYUHBI JOCTUKEHUS WIM HEJOCTUKEHUS 1IeJIU, HAXOAMUTh
OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BbIp@)KaTh 3MOLMHU IMPU HM3YYEHUH MaATEMaTHYECKHMX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pPEUICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATBI

K xoHiy oO0yuenus B 7 kiaacce 00y4aromuics MOIyYUT CIAETYIONTUE MPEIMETHbBIC
pe3yJIbTaTHI:

Yucsia v BLIYUCTICHUS

Pannonanbhbie yncia.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

Hcnonb3oBaTh MOHATUS MHOKECTBA HATYPAJIBHBIX YMCEJI, MHOKECTBA 1IEJIBIX
yycesl, MHOXKECTBAa palMOHAJIBHBIX YHMCEN TpPU PEHICHUHM 3aj]ad, MPOBEICHUU
pacCyKJIeHUH 1 I0Ka3aTeIbCTB.

[TonumaTh U OOBACHATH CMBICI MO3UIIMOHHOMN 3aIMCH HATYPAJILHOTO YHCIIA.

CpaBHUBATh U YIIOPSAJOUYMBATH PALlMOHAJIbHBIC YUCIIA.

BrimoniHaTh, co4eTas yYCTHblE M NHCbMEHHBbIE MPUEMBI, apUPMETHUECKUE
NEUCTBHS C PallMOHAIBHBIMHM YHCIIAMH, UCIIOJIB30BAaTh CBOMCTBA YMCEN U IIpaBUja
JNEVUCTBUM, MPUEMBI pALITMOHATBHBIX BBIYMCICHUM.

BbINONHATH 1€MCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU OKA3aTEISIMU.

HaxonuTh 3Ha4eHUS YMCIOBBIX BBIPAXKEHUH, COJAEpKAIIUX PalMOHAJIbHbBIE
Yyclia M CTENEHU C HaATypaldbHBIM IIOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIe
CIOCOOBI ¥ TPUEMBI BBIUYMCIICHUS, COCTABISATh U OLIEHUBATH YHCIIOBBIC BBIPAKEHUS
IPU PEIICHUH MPAKTUYECKUX 3a7a4 U 3aJ1a4d U3 APYTUX YYEOHBIX TPEAMETOB.

OkpyryisiTh uMciia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
NPaKTUYECKOM CHUTyalld, BBINOJHATh NPUKUIKY U OLEHKY pe3yibTaTa
BBIYMCJICHUM, OLICHKY 3HAYEHHUW 4YHWCIOBBIX BBIPAXKCHUH, B TOM 4YHCIIE I[IpU
PELICHUY NMPAKTUUECKUX 3a7a4.

PemaTte TekcTOBBIC 3amauu  apu(PMETHUECKUM CIOCOOOM, HCIOJIB30BAThH
TAOJIUIIBI, CXEMBI, YEPTEXKH, APYTUE CPEICTBA MPEACTABICHHUS MaHHBIX MPHU
pELICHUY 3a1ay.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C OTHOLICHUEM
BEJINYKMH, MPONOPIMOHAIBHOCTBIO BEIMYMH, MPOLUEHTAMHU, HHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 3aJad ¢ YYETOM OTPAHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.



J1eIuMOCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUHU 3a]]a4 TPU3HAKU JIETUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, mpu3Haku AETMMOCTH CYMMBbI U TPOU3BEICHUS LIEJIBIX YUCEIL.

PacknaapiBaTh HAa MHOXKUTEIW HATypaJIbHBIC YHCIIA.

CB0OOTHO OMNEpUPOBATH MOHATUAMHU: YETHOE YHCIO, HEUYETHOE YHUCIIO,
B3aUMHO ITPOCTHIC YUCTIA.

Haxoaute Hambonbminii OOIIMI IEeIUTENh U HaUMEHbIlIee 00Ilee KpaTHOe
Yyuces ¥ UCTOJIb30BaTh UX MPHU PEIICHUH 3a/a4, MPUMEHTh anroput™ EBkiuza.

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

AJire0panyvecKue BbIpasKeHU s

BripaxeHus ¢ nepeMeHHBIMU.

Hcnonw3oBaTh anreOpanvecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSIThH
e€ B mpoIecce 0CBOSCHUS y4eOHOTO MaTepurara.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAYCHUSAX

MEPEMEHHBIX.
Hcnonp3oBaTh  IMOHATHE  TOXKJECTBA,  BBIIOJHATH  TOKJICCTBCHHBIC
npeoOpa3oBaHus BBIPAKEHUM, I0KA3bIBATh TOXK/ECTBA.
MHOro4yieHsbl.

BoimonHaTh  mpeoOpa3oBaHUS  IEIOr0  BBIPAXEHUS B MHOTOYWIEH
PUBEJICHUEM MOJOOHBIX CIIaraeMbIX, PACKPBHITHEM CKOOOK.

BoInonHATh nelcTBUS (CIOXKEHHUE, BHIYUTAHUE, YMHOKEHUE) C OJHOYIEHAMHU
U C MHOTOWIEHAMHU, PUMEHSTH (DOPMYJIBI COKpPAIIEHHOTO YMHOXKEHHUS (KBaapaT U
KyO CyMMBbI, KBajpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHKCJIE /JIs1 YIPOIICHUS BEIUUCIICHUN.

Ocy1iecTBIsATh Pa3l0KEHUE MHOTOYJIEHOB HA MHOXHUTEIW C IOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIETr0 MHOXXHTENS, TPYIIIUPOBKU CIAraeMbIX, IPUMEHSA
(bopMyIIbI COKPAIIEHHOTO YMHOKEHHS.

[TpumensaTs npeoOpa3oBaHKsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHbBIX 33724
U3 MaT€MaTUKH, CMEXXHBIX [IPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATYpPAJIbHBIMU IOKA3aTEISIMM IS
npeoOpa3oBaHUs BEIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiia
nepexoa OT UCXOAHOTIO YPAaBHEHHUS K pABHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YUCJIO KOPHEM YPAaBHEHMUSI.

[lonOupaTs mpuUMepsl Tap YWCEN, SBISIONIMXCA PEIICHHEM JHUHEHHOTO
YPaBHEHUS C ABYMsSI IEPEMEHHBIMH.



CtpouTh B KOOPAWHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
JIBYMsSl TICPEMEHHBIMHU, TOJB3YSACHh TPAaPUKOM, MPUBOIUTH TPHUMEPHI PEIICHUSI
ypaBHEHHUSI.

PemaTth cucTeMbl IBYX JIMHEWHBIX YPAaBHCHUH C IBYMS TIEPEMECHHBIMH, B TOM
quciie rpaguyecku.

CocTaBnsaTh W pemiaTh JTWHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUI 1O YCIOBHIO 3aJadd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4M MOJIYYEeHHBIH pe3yNbTaT.

DyHKUUH

KoopauHate! u rpaduky.

N300paxaTh Ha KOOPIAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATAM, JIY49H, OTPE3KH, HHTEPBAJIbI, 3aMTUCHIBATH YHCIOBBIC IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH TI0 33JIaHHBIM KOOPIUHATAM.

O yHKIUY.

Ctpoutsb rpaduku TUHEHHBIX QYHKIIHM.

OnucelBaTh € TIOMOIIBIO (QYHKIHWA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCThb, BpPEMs, pACCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTH,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00HEM paOOTHI.

HaxoauTe 3HaueHue QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBleHHUs U aHanIM3a UH(OpMAaIuH,
U3BJIEKATh U UHTEPIPETHUPOBATH HH(POPMAIIHMIO U3 TPA()UKOB PEaIbHBIX MPOIIECCOB
Y 3aBUCUMOCTEN.

Hcnons3oBaTh cBoicTBa (GYHKIMA Ui aHalu3a TpauKoB peaabHBIX
3aBUCUMOCTE (HynH (QYHKIHH, NPOMEXKYTKH 3HAKOTOCTOSHCTBA (DYHKIINH,
IPOMEXKYTKH BO3pacCTaHHWS M YOBbIBaHUA (DYHKIIMH, HAaWOOJIbIIEE W HaWMMEHBIIIEE
3Ha4YeHUS (DYHKITUN).

Hcnonb3oBaTh rpaguku Al KCCIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, TIPH
pElIeHNH 33724 U3 APYTUX YUYCOHBIX MPEIMETOB U PEATbHOM )KU3HU.

K xonIry 00yueHus B 8 kiacce oOydaromuiics TOTYyYUT CISAYIONTUE TPEIMETHBIC
pe3yJIbTaThI:
Yucsa 1 BIYUCICHUSA
HppauronanbsHbie yuca.
[loHnmaTte W HCHOJIB30BaTh MPEACTABICHUS O PACHIMPEHUN YHCIOBBIX
MHOKECTB.
CBOOOIHO OTIEPUPOBATH MOHITHIMU: KBAJIPATHBIA KOPEHB, apU(METHISCKUAN
KBaJIpaTHbIM KOPEHb, UPPALMOHAIIBHOE YK CIIO0, HAXOJIUTh, OICHUBATh KBAIPATHBIC
KOpHU,  HCHOJIB3ySl  OpU  HEOOXOJMMOCTH  KaJIbKYJISTOpP,  BBIIOJHSATH



npeoOpa3oBaHusl BBIPAKEHUHM, COAEP)KALIUX KBAaJApPAaTHbIE KOPHH, HCIOJIb3Ys
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HaydajabHBIE IMPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
Yucell JUIsl CPABHEHHUSI, OKPYTJIEHUSI M BBIYMCIECHUM, N300paxaTh JA€HCTBUTEIbHbIE
YyCila TOYKAMU Ha KOOPAUHATHOU IPSIMOU.

Hcnonb3oBaTh 3amucy OOJBIIMX U MAJBIX YUCEN C MOMOIIBIO JE€CITHUYHBIX
npobeit m creneHed yucna 10, 3amuchbIBaTh W OKPYIJISATh YUCIIOBBIE 3HAUYECHMUS
pEanbHBIX BEJIMYMH C UCIIOJIB30BAHUEM Pa3HBIX CUCTEM M3MEPECHUM.

J1eauMOCTb.

CBo0OOnHO omepupoBaTh MOHATHEM OCTaTKa MO MOJYJI0, TNPUMEHATH
CBOMCTBAa CPAaBHEHUW 0 MOAYJIIO, HAXOANUTh OCTATKH CYMMBbI U IIPOU3BEICHUS IO
JAHHOMY MOJYJIIO.

AJire0panyvecKue BbIpasKeHU s

JpoOGHO-palimoHanbHbIE BBIPAKEHUS.

HaxomuTe nomycTuMble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-PAlMOHATBHBIX
BBIPAXKCHUSX.

[IpuMeHsTH OCHOBHOE CBOWCTBO pallMOHAIIBHON JIPOOH.

BrinmonHaTs npuBeseHue anredpandeckux apoleil Kk o0iieMy 3HaMeHaTeNo,
CJIOKEHUE, YMHOXKEHUE, JIeJIEHUE aNre0pandyeckux apooei.

BrInosiHATh TOXKIECTBEHHBIE TPE00pPa30BaHUs pallMOHATBHBIX BBIPAKEHU.

[IpumensTs npeoOpa3oBaHusl BEIPAKEHUN JJI PELISHUs pa3IMYHbIX 33/1ay U3
MaTEeMaTHUKHU, CMEXKHBIX IPEAMETOB, U3 PEAIBHOU IIPAKTUKHU.

Crenenu.

[IpyuMeHAT, MOHATHE CTENEHM C LEJIbIM  II0Ka3aTesieM, BBINOJHITH
npeoOpa3zoBaHus BEIPAKEHUN, COAEPKAIINX CTENIEHHU C IEJIBIM MTOKA3aTEIEM.

HppaunronanbsHble BbIPAXKEHUS.

Haxonutes nonmyctumMble 3HaUCHUSI IEPEMEHHBIX B BBIPAKECHUAX, COACPKALINX
apu(pMETHIYECKUE KBaIPATHBIE KOPHHU.

BeimonHATh mpeoOpa3oBaHUS UPPAMOHATIBHBIX BBIPAKEHUN, HWCIONb3YS
CBOWCTBA KOPHEMN.

YpaBHeHUS U HEPABEHCTBA

PemaTe kBapaTHbIC ypaBHEHUS.

Pemiats 1poOHO-paliMiOHaNbHBIE YPABHEHHUS.

Pemate nHHElHBIE ypaBHEHHs C MapamMeTpaMH, HECIOXKHBIE CHUCTEMBbI
JIMHEWHBIX YPABHEHHM C ITapaMETPaMH.

[IpoBOaUTE MCCIIENOBaHNsI YPABHEHUN U CHCTEM YPABHEHHUI, B TOM YHUCJIE C
OpUMEHEHHEM Tpaduyeckux MpeAcTaBieHUl (ycTaHaBIWBaTh, HWMEET JIU
YpPaBHEHUE WJIA CHCTEMA YPAaBHEHUW PEMICHUS, €CIU HMMEET, TO CKOJbKO, H
npodee).



[lepexonuth OT ciiOBeCHOUW (OPMYIMPOBKU 3adauu K €€ airedpandeckoun
MOJEIN C TIOMOUIBK0 COCTaBJICHUS YPAaBHEHHUS WM CHUCTEMBI YpPAaBHEHUM,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN PE3ybTar.

[IprMeHATh CBOWMCTBA YHCIOBBIX HEPABEHCTB JISI CPAaBHEHUA, OLICHKH,
peuaTh JIMHEWHbIE HEPABEHCTBA C OJHOM INMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpaMyecKy0 WJUTIOCTPAllUI0 MHOXKECTBa pEIICHUNW HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUUHA

[TonnMats ¥ KCMONAB30BaTh (PYHKIIMOHAJIBHBIC MOHSTHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUCHMS), OMPEACNsITh 3HaueHHe (YHKIUMU TO 3HAYCHUIO
apryMeHTa, onpeessaTh CBOMCTBa (YHKIMU 10 €€ Tpaduky.

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

K xoHiy obyuenus B 9 kiaacce 00y4yaromuiics MoayyuT CISIYIONUE MPEIMETHBIC
pe3yJIbTaTHI:

Yucia v BbIYMCICHUS

CBo0OOTHO oOlepupoBaTh TOHATUSAMHU: KOPEHb N- CTENEeHH, CTENEeHb C
pallMOHAJIBHBIM IIOKa3aTelIeM, HaxOAUTh KOPEHb N-Mi CTENEHH, CTENEHb C
palMOHANIBHBIM TIOKa3aTesieM, HCIONb3yd NpU HEOOXOJUMOCTH KalbKYISTOP,
IIPUMEHSATH CBOMCTBA KOPHS N- CTEIEHU, CTEIIEHU C PALlMOHAJIBHBIM II0OKA3aTEeIEM.

Hcnonp30BaTh NMOHATHE MHOKECTBA JACHCTBUTEIBHBIX YMCEN IPU PELICHUU
3a71a4, IPOBEICHUM PACCYXKICHUMN U 1OKA3aTEIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JEUCTBUTEIBHBIE 4YHUCHA, OKPYIJIATH
JNEUCTBUTEIIBHBIE YNCJIA, BBINIOJIHATH MPUKUAKY PE3yJIbTaTa BHIYMCICHUM, OLICHKY
YHCJIOBBIX BBIPAXKEHUM.

AJire0panyvecKne BbIpasKeHU s

CBOOOIHO oOmepUpoBaTh MOHATHEM KBAJAPATHOTO TPEXUIIEHA, HAXOIUTh
KOPHH KBaJPaTHOI'O TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHbIE M KBAaJApaTHBIE YpPAaBHEHUs, YPAaBHEHMS, CBOISIIMECS K
HUM, IPOOHO-pAIOHATILHBIE YPAaBHEHUS.

PemaTe Heclio)KHBIE KBaAPATHBIE YPABHEHUS C TAPAMETPOM.

Pemate nuHeliHblE HEpaBEHCTBAa, KBaJApaTHbIC HEPABEHCTBA, HCIOJIb30BAaTh
METOJ, MHTEPBAJIOB, M300pakaThb pEIICHHE HEPABEHCTB HA YHUCJIOBOM MPSIMOiA,
3aIMChIBaTh PELIICHUE C TIOMOIIBI CUMBOJIOB.

Pemate cuctembl ABYX JIMHEHMHBIX YPAaBHEHUUW C JABYMSI NEPEMEHHBIMHU U
CHCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISIETCS JINHEHUHBIM.

PemaTe HeclI0)KHBIE CUCTEMBI HEJTMHEWHBIX YPABHEHHM C ITApaMETPOM.



[IpyuMeHsATHh METO/Ibl PAaBHOCHJIBHBIX MPE00Opa30BaHM, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToJa Npy pelieHu ypaBHeHU! 3-i U 4-i1 cTeneHen.

Pemlatb  cucremMbl  JMHEHHBIX  HEPABEHCTB, CUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pakaTb pELIEHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOU MPSMOM, 3aMUCHIBATH PELIEHUE C IOMOILIBIO CUMBOJIOB.

Pemlate ypaBHEHUs, HEpPABEHCTBA W HX CHCTEMBI, B TOM UYHCIE C
OTpaHWYEHUSAMU, HAIIPUMEP, B LIEIIBIX YNCIIAX.

IIpoBoauTh HcCClIENOBaHNs YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHUCIE C
npUMeHeHHueM rpaduyecKux MpeacTaBieHud (yCcTaHAaBIMBAaTh, HWMEET JIH
YpPaBHEHHE WJIM CHCTEMA YPAaBHEHUM pELICHUS, €CIM UMEET, TO CKOJbKO, M
npouee).

PemaTe TeKCTOBBIE 3ajaud aireOpauvyeckuM CIOCOOOM C  IMOMOIIBIO
COCTaBJIEHUSI YPaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMS, HEPABEHCTBA M MX CHCTEMBI JJIsI COCTAaBJIECHUS
MaTeMaTHYECKON MOJENN pPEAJIbHOM CUTyallud WM MPUKIAJHOW 3aJadH,
MHTEPIPETUPOBATH MOJTYUYEHHBIE PE3YIIbTATHI B 3aJaHHOM KOHTEKCTE.

YucioBbIE MOCTECA0BATEIbHOCTH M MPOrPecCuH

CBOOOIHO oOmnepupoBaTh MOHATUSAMH: 3aBUCHUMOCTb, (YHKIHMS, Trpaduk
GyHKIIMK, TpsiMas MPONOPUUMOHAIBHOCTh, JUHEWHas (QyHKIus, oOpaTHas
IPOMOPLHUOHATBLHOCTD, Tapadoia, Turepoosa, KycouyHo-3aanHas QyHKIIHS.

UccnenoBarh QyHKIMIO 10 €€ rpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JacTh OMpeNeieHusl, MHOXKECTBO 3HAYCHHM, HYIM (QYHKUHUU, MPOMEXKYTKH
3HAKOMOCTOSHCTBA, TPOMEXYTKH BO3pacTaHusi M yObIBaHUS, YETHOCTh W
HEYETHOCTh, HAMOOJbIIIEe U HANMEHbIIIEE 3HAUCHUS, ACUMITTOTHI.

PacrioznaBaTh kBaapaTuyHyro QyHKIHIO 1O (Gopmyse, MPUBOIUTH MPUMEPHI
KBaJIPaTUYHBIX QYHKIIUN U3 peaTbHOU KU3HH, PU3UKH, TEOMETPUH.

Onpenensate moyoxeHue rpaduka KBaJpaTUIHOW (DYHKIMH B 3aBHCHUMOCTHU
oT ¢ K03 PUITUEHTOB.

Ctpoutrp rpaduk  KBaApaTUYHOW  (YHKIIMH, OIHUCHIBATH  CBOMCTBA
KBaJpaTUIHOU (PyHKIMH 10 € rpaduKy.

Hcnonp3oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUH /IS PEIICHUS 3a71a4.

Ha mpumepe kBanparuuHoit pyHKIMU ctpouth rpaduk pynknuu y =af(kx +
b) + ¢ ¢ momomrkio peodpazoBanuii rpaduka pyakuu y=Ff(X).

WnmroctpupoBaTh C MOMOIIBI0 TpaduKa peanbHYK 3aBUCUMOCTb WU
IIPOLIECC IO UX XapPAKTEPUCTHUKAM.

ApupmMeTnyecKas U reoMeTpUYeCKasi MPOrpeccuu

CB060OHO OnepUpPOBATH MOHATHAMHU: TIOCIEA0BATEIbHOCTD, apu(pMETHIECKAs
U TEOMETPUYECKAs IPOIPECCUH.



3amaBaTh MOCIEJOBATENBHOCTH PA3HBIMH  CHOCOOAMHU:  ONHUCATEIBHBIM,
TaOJIMYHBIM, C IOMOILBIO (POPMYIIBI N-TO YJI€HA, PEKYPPEHTHBIM.

BbINOJNHATE  BBIYMCIEHHUS C HUCHOJb30BaHHEM (oOpMya N-ro 4jeHa
apu(pMETHUYECKON U F€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300paxkaTh wieHbl IMOCIENOBATEIHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIIOBBIMU IIOCIEIOBATEIBLHOCTAMU, B TOM
quClie 33/1a4u U3 PeabHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYISATOpa, HU(PPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W TNPUBOAUTH MPUMEPHl KOHEUHBIX M  OECKOHEYHBIX
IIOCJIEIOBATEIIbHOCTEH,  OIPAHUYEHHBIX  IIOCJIEA0BATEIILHOCTEH, MOHOTOHHO
BO3pacTarouux (yObIBaloOIIMX) NOCIE0BATEIbHOCTEN.

NmeTts npencraBieHue 0 CXOAUMOCTH MOCJIEA0BATEIIBHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPUUECKON MTPOTPECCHH.

[IprMeHAT METO MATEMATUYECKON MHIYKLMHU [IPU PELICHUHN 3a/1a4.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne i/ HaunmeHnoBanue pa3aejioB ¥ TeM NIPOrpaMMbl Konrpoanusre (wnpposeIe)
Bcero paboThI o0pa3oBaTe/IbHbIE
pecypchbl
1 YUCJIA 1 BBIYMCJIEHM . PamonansHele uncia 11 1
(moBTOpEHME)
2 OVYHKIWU. Koopaunate! u rpaduku. yHKIMH 17 1
3 AJITEBPAMYECKUE BBIPAXKEHUS. Beipaskenust 7 1
C MepEMEHHBIMU
4 YPABHEHMS U CUCTEMbBI YPABHEHMUIA. 10 1
JIuneitnble ypaBHEHUS
5 YNCJIA 1 BBIYHUCJIEHUS. Crenens ¢ 6
HaTypaJbHbIM IOKa3aTeleM
6 AJITEBPANYECKUE BBIPAXKEHU . MHorounenst 23 1
7 AHFEB{’AI/I‘{ECKI/IE BBIPAYKEHU . ®opmyist 14 1
COKPAIIEHHOIO YMHOKEHUS
8 UUCJIA 1 BBIYUCJIEHUA. JlenumocTh 10
9 OYHKUWU. JIuneiinas GpyHKus 16 1
10 YPABHEHUS U CUCTEMbI YPABHEHUI. 14 1
Cucrembl TMHENHBIX YPaBHEHUN
11 IToBTOpeHue, o0oOIIeHNE, CUCTEMATH3ALMs 3HAHUH 8 1
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 9




8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 YPABHEHUA N1 HEPABEHCTBA. 20 1
HepasencrtBa
9 UNCJIA 1 BBIUNCJIEHUS. KBaapaTHbrit 17 1
KOPEHb
3 YPABHEHUA N1 HEPABEHCTBA. 17 1
KBanpaTHbie ypaBHEeHUS
4 AJITEBPANYECKUE BbIPAKEHI L. 17 1
Jpo6HO-panioHaNbHbIE BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
Jpo6Ho-panoHanbHble YypaBHEHUS
6 O VYHKINN 15 1
7 AJI'EBPANYECKUE BbIPAKEHI . 14
Crenenn
8 UUCJIA 1 BBIYUCJIEHUA. JlenumocTh 7 1
9 [ToBTOpEHME, 0606H1€HI:IC, 10 1
cUcTeMaTu3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0




9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 OVYHKINN 25 1
) YPABHEHUA 1 HEPABEHCTBA. 15 1
KBagparHbie HepaBeHCTBA
3 YPABHEHUWA 1 HEPABEHCTBA. o5 1
VYpaBHEHUsI, HEPABEHCTBA M X CHCTEMBI
4 UMCJIOBBIE ITOCJIIEAOBATEJIBHOCTU o5 1
N I[MTPOI'PECCUU
5 AJITEBPANYECKUE BBIPAXKEHN L. 12 1
CreneHsb ¢ pallMoOHAIBLHBIM [TOKa3aTeIeM
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 34 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoiuyecTBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoxka KoHTpoJibHbIE HppoEKic
Bcero o0pa3oBaTejibHbIE
padoTsbI pecypebi
1 [ToBTOpenue. PanmonanbHble yncia 1
9 [ToBTOopenue. CpaBHEeHUE, YIOPSAIOUNBAHNE U 1
apudmeTHUecKue TeUCTBUS C PAIIHOHATBHBIMH YUCIIAMU
3 [ToBTOopenue. Uucnoas nmpsimasi, MOIyJIb YUCIa 1
4 [ToBTopenwue. [TporeHThI, 3aKCh TPOLIEHTOB B BUIE 1
IpoOu 1 ApoOH B BUJIE TIPOIIEHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4X HA MPOLIEHTHI
6 [ToBTOopenue. Tpu OCHOBHBIE 33]]a4X HA MPOIICHTHI
7 [ToBTOpeHue. Pemenne TeKCTOBBIX 3a/1a4 1
apu(PMETHIECKUM CIIOCOOOM
[ToBTOpenue. Pemienue 3a1a4y U3 peaibHOM MPAKTUKHU Ha
8 4acTH, APOOH, MPOIICHTHI, TPUMEHEHNUE OTHOIIEHUH 1 1
MIPOTIOPLIUNA IPU PEIICHUH 3a7a4
[ToBTOpenue. Pemenue 3a1a4 U3 peaabHON MPAKTUKU HA
9 4acTH, IpoOH, MPOLIEHTHI, IPUMEHEHNE OTHOIICHUH 1 1
MPOTIOPLIUN TIPU PEIIeHUH 3a7a4
10 [ToBTOpenue. PeanbHbie 3aBUCUMOCTH; pEIIEHHE 3a7au Ha 1
JBUXKEHHE, pab0Ty, MOKYIKH, HAJIOTH
11 KonTtponsHas padorta o teme "PannonansHbie yncna' 1
12 KoopaunaTa Touku Ha nmpsMoi




13

Hucnossie MIPOMEKYTKU

14 Hucnossle MPOMEKYTKA 1

15 Paccrosinne Mexay 1ByMs TOUKaMH KOOPIUHATHOMN 1
MPSIMOA

16 [IpssmoyromnpHas cucrema koopauHat. AdOcucca u 1
OpJMHaTa TOYKH Ha KOOPAMHATHOM MJIOCKOCTH

17 [IpsimoyronpHas cucrema koopauHat. AOciucca u 1
OpJMHaTa TOYKH Ha KOOPAMHATHOM IJIOCKOCTH

18 [Ipumeps! rpagukoB, 3a1aHHBIX (HOpMyTIaMu 1

19 Urenue rpauKoB peaibHbIX 3aBUCHMOCTEN

20 OyHKIMOHATbHBIE 3aBUCUMOCTH MEX/1y BEJIMYMHAMU 1

21 [Tonsarue Gpynkumu. OyHKINS KaKk MaTeMaTHIecKas 1
MOJIeIb peajbHOro Mpolecca

99 [Tonsarue Gpynkumn. OyHKINUS KaK MaTeMaTHIecKas 1
MOJIeIb peajbHOro Mmpolecca

93 [Tonstne pynkunu. OyHKIUSA Kak MaTeMaTH4YecKas 1
MOJIeIb peajbHOro Mmpoiecca

24 OO6uacTh onpeneseHus u 001acTh 3HaYCHUH (QYHKIIUH 1

25 Ob6nacTh onpeaeneHus U 00JIacTh 3HAUCHUN QYHKITUU 1

26 CriocoOsI 3a1anus QyHKIHH 1

27 I'paduk pynkun 1

28 KonTtposnpHas padota no teme "Koopaunatel u 1
rpa¢uku. Oynkuun"

29 BripaxkeHue ¢ nepeMeHHbIMHU. 3HaYeHNE BhIPaKEHUSI C 1
nepeMeHHBIMU

30 BripaxkeHue ¢ nepeMeHHbIMU. 3HaYeHHE BBIPAKEHHSI C 1

NEPpECMECHHBIMHA




BoipakeHue ¢ nepeMeHHbIMU. 3HaYEHUE BBIPAKEHUS C

31 1
nepeMeHHBIMHU

39 [IpencraBnenne 3aBUCUMOCTH MEXKTy BETMYNHAMHU B BUJIC 1
bopmybl

33 [IpencraBnenne 3aBUCUMOCTH MEXKTy BETHUYMHAMHU B BUJIC 1
hopmyIsl

34 Boruncnenus no popmynam 1

35 Boruncnenus no popmynam 1

36 VYpaBHeHUe ¢ 0fHON IepeMeHHoi. KopeHb ypaBHEHHS 1

37 CBoiicTBa ypaBHEHH C OJJHOW NTEPEMEHHOMN 1

38 CBoiicTBa ypaBHEHHH ¢ OJHOH TIepeMEHHOM 1

39 PaBHOCWIIBHOCTD ypaBHEHUI 1

40 YpaBHEeHHE KaK MaTeMaTHYECKasi MOJENb PeabHOMN 1
CUTYalluu

41 Ywucno kopHel TMHEHHOTO YpaBHEHUS

42 Uwucno kopHel TMHEHHOTO YpaBHEHUS

43 Pemienne TeKCTOBBIX 33aJa4 C MOMOUIBIO IMHEWHBIX 1
ypaBHEHUH

44 JluneitHOe ypaBHEHHE, COIEpIKalee 3HAK MOTYIs 1

45 KonTtponpHas padoTa o temMam "BripaxkeHus ¢ 1
nepemeHHbIMu", "JInHeliHbIE ypaBHEHU"

46 Crenens ¢ HaTypalIbHBIM [TOKA3aTEIEM 1

47 CBoJicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM 1

48 CBolicTBa CTENEHH C HATYPAIBHBIM [T0KA3aTeIEM 1

49 CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM 1

50 3anuce Yncna B AeCATUYHON NO3UIIMOHHOM cucteme 1

CUHCIICHUA




3amnmuce Ynciia B JECATUYHON ITO3UIIMOHHOM CUCTEME

51 1
CUHCJICHUS

52 Opnownenbl. OqHOUWIEH cTaHAapTHOTrO BUja. CTeneHb 1
OJHOYJICHA

53 Opnnounenbl. OHOWIEH cTaHAapTHOrO BUja. CTENeHb 1
OJHOYJIEHA

54 MHuorousnensl. MHOTOWIEH cTaHaapTHOTO Buaa. CTeneHb 1
MHOTOYJIEHA

55 MHorounensl. MHOrouieH ctaniapTHoro Buaa. CreneHn 1
MHOTOYJIEHA

56 CrnoxxeHne U BEIYUTaHNE MHOTOUJICHOB 1

57 CI10)KeHHE ¥ BEIYUTAaHHE MHOTOYJICHOB 1

58 Cl10)KeHHE ¥ BEIYUTAaHHE MHOTOYJICHOB 1

59 VYMHOKEHUE U [AeJIEHNE MHOTOYJIEHOB 1

60 VYMHOKEHUE U [AeJIEHUE MHOTOYJIEHOB 1

61 VYMHOKEHUE U [AeJIEHUE MHOTOYJIEHOB 1

62 VYMHOKEHUE U [eJIEHHE MHOTOYIEHOB 1

63 [IpeoOpazoBaHue 11EJI0T0 BRIPAKCHUS B MHOTOYJICH 1

64 [IpeoOpazoBaHue 11EJI0T0 BBIPAKCHUS B MHOTOUJICH 1

65 [IpeoOpazoBaHue 11EJI0T0 BRIPAKCHUS B MHOTOYJICH 1

66 Kopau MHOrO4IIEHA 1

67 Kopau MHOrO4IIEHA 1

68 ToxnectBo. ToxaecTBeHHbIE TPe0Opa30BaHU 1
anreOpanvdecKux BhIpaKEHUN

69 ToxnectBo. ToxaecTBeHHBIE TPe0Opa30BaHUS 1
anreOpanvdecKuX BhIpaKEHUN

70 ToxnectBo. ToxaecTBeHHBIE TPe0Opa30BaHUS 1




anreOpandecKuX BhIPaKEHHI

ToxnectBo. ToxaecTBeHHbIE TPpeoOpa3OBaHUs

71 . 1
anreOpandecKux BhIPaKEHUI

7 ToxnectBo. ToxkaecTBeHHBIE TPEOOpPa30BaAHUS 1
anreOpandecKux BhIPaKEHUI

73 JlokazaTelbCTBO TOXKACCTB 1

74 KonTponsnas pabora o temam "CrerneHb ¢ HaTypajibHbIM 1
nokasarenem", "MuorouieHs!"

75 KBagpar cymMmBbl ¥ KBaipaT pa3HOCTH JIBYX BBIPAKEHUN 1

76 KBagpar cymMMbl HECKOIBKHUX BBIPAKEHUN 1

77 Ky6 cymmBbI 1 KyO pa3HOCTH JIBYX BbIpaK€HUI 1

78 Pa3HocTh KBaipaTOB ABYX BBIPAKCHHMA 1

79 [IpousBenenne pasHOCTH U CYMMBI JIBYX BBIPQKEHUH 1

80 [IpousBeneHne pasHOCTH U CYMMBI IBYX BBIPQKEHUN 1

81 CymMa 1 pa3HOCTb KYOOB JIBYX BBIPQ)KCHUM 1

82 CymMa 1 pa3HOCTb KyOOB JIBYX BBIPQ)KCHUM 1

83 Pa3noxenne MHOTOUYJIEHA HA MHOKUTEIH 1

84 [IpousBeneHne pa3HOCTU CYMMBI JIBYX BBIPa)KECHUH, 1
CyMMa U Pa3HOCTh KyOOB JIBYX BBIPAKCHHI

85 Pa3noxxenre MHOTOUYIEHA HA MHOKUTEIH

86 Brinecenue 00111ero MHOKHUTEINS 32 CKOOKH

87 Meton rpynnupoBKu

88 KonTtponsHas pabota o teme "®@opmMyibl COKPAIIEHHOTO 1
YMHOXeHUs"

89 JlenumocTpb menbix uncen. CBoicTBa JeTUMOCTH

90 Jemumocts 1enbix uncell. CBOMCTBA ACTUMOCTH 1




91 [Ipoctele 1 coctaBHbie uncna. YETHBIE U HEYETHBIE YUCA 1
92 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 1
93 [Mpu3naku nenmumoctr Ha 2, 4, 8, 5, 3,6, 9, 10, 11
94 [Ipu3HaKH JETUMOCTH CYMMBI M IPOU3BEICHUS LENBIX 1
YHCeN MPH PEeIICHUH 337134
95 HanbGonpmmuii oOIIMi AeIUTEIb U HaUMEHbIIIEE 00IIee 1
KpaTHOE JIByX YHCell
96 B3aumHO mpocTeie ynciia 1
97 Anroput™m EBknupa. Jlenenue ¢ octaTkom 1
08 CpaBHEHUS TIEITBIX YUCEI TI0 MOAYJTIO HATYPaIbHOTO 1
qrcia
99 Jluneiinas QyHkums, e€ CBOMCTBA 1
100 Jluneiinas QyHkums, e€ CBOMCTBA 1
101 Jluneiinas QyHkums, e€ CBOMCTBA 1
102 I'paduk muHeliHON GyHKITUN 1
103 I'paduk muHelHOM GyHKITUN 1
104 I'paduk muHeliHON GyHKITUN 1
105 I'paduk nuneitHON GyHKIIMH 1
106 I'paduk pynkum y =| x | 1
107 I'paduk pynkum y =| x | 1
108 I'paduk pyHkImm y =| x | 1
109 I'paduk pynkmm y =| x | 1
110 KycouHo-3a1anHbIe QYHKIIUH 1
111 KycouHo-3a1anHble QYHKITUH 1
112 KycouHo-3a1anHbIe QYHKITUH 1
113 KycouHo-3a1anHbIe QYHKITUH 1




KonTtponsHast padota no Temam "/lenmumocts", "JIuneitnas

114 1
byHKIHIS"
115 VYpaBHeHME ¢ IBYMS [IEPEMEHHBIMU 1
116 VYpaBHeHME ¢ IBYMS [IEPEMEHHBIMU 1
117 I'paduk nuHEIHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU 1
118 I'pacduk nuHEHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMU 1
119 CucremMbl TUHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU 1
120 CucremMbl TUHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMHU 1
121 I'paduaeckuit MmeTo ] pereHus: CUCTEMBI IMHEWHBIX 1
YpaBHEHUH C ABYMS TIEPEMEHHBIMU
199 I'paduaeckuit MeTo ] pereHus: CUCTEMBI IMHEWHBIX 1
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU
Pemenue cucteM TMHEUHBIX YPAaBHEHUM C ABYMS
123 TepEMEHHBIMU METOIOM TMOACTAHOBKH U METOJIOM 1
CJIOXKEHHS
Pemenue cuctem TMHEHHBIX YpPAaBHEHUM C ABYMS
124 MepEMEHHBIMU METOI0OM IMOJACTAHOBKH U METOJIOM 1
CJIOXKEHHS
Pemenue cucreM JIMHEWHBIX YpaBHEHHH ¢ IByMS
125 MIEPEeMEHHBIMU METOJIOM MOJICTAHOBKU M METOJIOM 1
CIIOKEHHS
Pemenue cucteM TMHEHHBIX YPAaBHEHUM C ABYMS
126 MIEPEMEHHBIMU METOJ0M MOACTAHOBKU U METOJIOM 1
CJIOKEHUS
127 Cucrema IByX TUHEHHBIX YPaBHEHHH C IByMS 1
MePEeMEHHBIMU KaK MOJEb PeaTbHON CUTYaIluU
128 KonTtponsHas padora o Teme "Cucremsl JIMHEHHBIX 1

ypaBHeHui"




129 [ToBTOpenue u o6o0menue. Boipaxkenus ¢ nepeMeHHBIMU 1

130 [ToBTOpenue u 0600menue. CTeneHb ¢ HATypaIbHBIM 1
noKa3zaTesieM
[ToBTOpenue u 06o0menue. OAHOUWICHB 1 MHOTOYWICHBI.

131 ToxnecTBeHHble MpeoOpa3zoBaHus aNreOpanyecKux 1
BBIPAKECHUIN

132 [ToBTOpenue u 06o61eHe. POPMYITBI COKPAIIIEHHOTO 1
YMHOXCHHS

133 [ToBTOpenue u 06o0menue. Koopanaate! u rpaduky. 1

134 HOBjOpeHHe u o6o6menue. Jlnneiinas GyHkums u e€ 1
CBO¥CTBa

135 [TonyromoBas KOHTpoOJBHAS paboTa 1

136 Hrorosas koHTpoJbHAs paboTa 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136




8 KUIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

KonTpoJububie
Bcero P
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

YucnoBble HEpaBEHCTBA

CBoiicTBa YHCIOBBIX HEPABEHCTB

CBoOIICTBa YHCIIOBBIX HEPABEHCTB

AW IN|PF

Jloka3aTesbcTBO HEPABEHCTB

N

HepaseHnctBo ¢ nepemennoi. Ctporue u
HECTPOTHE HEpaBEHCTBA

HepasenctBo ¢ nepemennoii. Ctporue u
HECTPOTHE HEpaBEHCTBA

Cnoxenune u YMHOXCHHE YHCIIOBBIX
HCpPaBCHCTB. OHCHI/IBaHI/IC 3HA4YCHUA
BBIPAXKCHUA

CnoxeHnune u YMHOXCHHE YHCIIOBBIX
HCPABCHCTB. OHCHI/IBaHI/IC 3HA4YCHHUA
BBIPpAKCHUS

[TonsiTue 0 peleHur HepaBeHCTBA C
OZIHOM mepeMEHHON. MHO)eCTBO
pELLIEeHUI HEPAaBEHCTBA

10

[TonsTHE O pElIEHNN HEPABEHCTBA C
OZIHOM mepeMEHHON. MHO)eCTBO
pELLIEHUI HEPAaBEHCTBA

11

PaBHOCUIIBHEIE HCpPaBCHCTBA.
HepaBeHCTBO-CHe)ICTBI/Ie




12

Hucnossle IPOMEKYTKU

JIunelHOEe HEPABEHCTBO C OJHOU

13 IIEPEMEHHON U MHOKECTBO €r0 pelIeHUI

14 Pemrenne muHENHBIX HEPABEHCTB C OJJTHOM
MEPEMEHHO N

15 Pemenne nuHEHBIX HEPABEHCTB C OJTHOU
MepPEMEHHO 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 € IOMOUIBIO

19 JIMHEWHBIX HEPABEHCTB C OJTHOM
MepeMEHHO N

20 KounTponbnas pabota o teme
"HepaBenctna"

21 KBanparHbeie KopHU

29 ApubMeTHYECKHI KBaJIpaTHBIM KOPEHb U
€ro CBOMCTBa

23 Apudmernueckuil KBaIpaTHBIN KOPEHb U
€ro CBOMCTBA

24 [lonaTHE HPPALIMOHATIBHOTO YHUCIIA.
JleficTBUS C UppaIlMOHAIIBHBIMU YUCIIAMHU

o5 CaolicTBa AEUCTBUN ¢ MUppallMOHATIbHBIMU
YUCJIAMH

26 CaolicTBa AEUCTBUN ¢ MUppallMOHATIbHBIMU




qucjiaMu

27

CaoiicTBa A€WCTBUI ¢ UppalMOHATbHBIMU
YUCIIAMU

28

CpaBHeHue UppaloHaIbHbIX YUCEI

29

CpaBHeHuE UppaloHAIbHBIX YUCEI

30

MHO0XeCTBO NeHCTBUTEIBHBIX YUCEIL.
[IpencraBnenus o paclIMpeHUsax
YHCIOBBIX MHOKECTB

31

JlonmycTuMBble 3HAYE€HUSI IEPEMEHHBIX B
BBIPAXKEHUSX, COAEPIKAIIUX
apudmeTnyecKkue KBaapaTHble KOPHU

32

JlomycTuMble 3HaYeHHsI IEPEMEHHBIX B
BBIPAKEHUSX, COAEPIKALINX
apudmeTnyeckue KBaapaTHble KOPHU

33

ToxnecTBeHHble MpeoOpa3zoBaHUs
BBIPAKEHUH, CoAepKaIIuX
apudmeTnyecKkue KBaapaTHble KOPHU

34

ToxnecTBenHble MpeoOpa3zoBaHUs
BBIPKEHUH, COAepKAIINX
apudmeTnyecKkue KBaapaTHble KOPHU

35

ToxnecTBeHHbIE TPe0Opa3oBaHUs
BBIPAKEHUH, COAEPKAILINX
apupMeTHYeCcKre KBaIpaTHbIe KOPHU

36

ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKEHUH, COAEPKAILINX
apupMeTHUeCcKre KBaIpaTHbIe KOPHU

37

KonTtposneHas paboTa o teme
"KBanpaTHblil KOpEHB"




38

KBagparHoe ypaBHeHHE

39

PopmyIia KOpHEW KBaJIpaTHOTO
ypaBHeHus. KonndecTBo
JIEMCTBUTEIbHBIX KOPHEW KBaJAPATHOTO
YpaBHEHUS

40

®opmyta KOpHENW KBaJIPaTHOTO
ypaBHeHus. KoimyecTBo
JIEMCTBUTEIbHBIX KOPHEW KBaJAPATHOTO
YpaBHEHUS

41

dopmyna KOpHEN KBaJIpaTHOTO
ypaBHeHus. KosmyecTBo
JEUCTBUTEIBHBIX KOPHEN KBAJPAaTHOTO
YPaBHEHHUS

42

dopmysia KOpHEH KBaIpaTHOTO
ypaBHeHusa. KoanmuectBo
NeHCTBUTENBHBIX KOPHEH KBaJIPpaTHOTO
ypaBHEHUS

43

Teopema Buera

44

Teopema Buera

45

ypaBHCHI/IH, CBOJHUMBIC K JIMHEHHBIM
YPaBHCHHUAM HJIU K KBAIPpATHBIM
YPaBHCHUAM

46

VYpaBHeHUs!, CBOIUMBIE K JIMHEHHBIM
YPaBHEHUSM WM K KBaJPAaTHBIM
ypaBHEHUSIM

47

KBa,Z[paTHOC YPaBHCHHUC C ITapaME€TPOM

48

Perienue kBaapaTHBIX YpaBHEHHH ¢
napameTpamMu




Pemrenne kBagpaTHbIX YpaBHEHUN €

49
napameTpamMu

50 Pewrenne kBagpaTHbIX ypaBHEHHH,
COJIepKAIUX 3HAK MOTYJIS

51 Pewrenne kBagpaTHbIX ypaBHEHUH,
COJIep KAIUX 3HAK MOTYJIS

59 VYpaBHeHHNE KaK MaTeMaTu4decKasi MOJIeNb
peanbHOM CUTYallUH

53 Penrenne TeKCTOBBIX 3auz1at1 C TIOMOIIIHIO
KBaJ[paTHBIX YpaBHEHUI

54 KonTponbnas pabora o teme
"KBanpatusie ypaBHeHUS"

55 PanmionanbHbIe BEIpaKEHUS

56 ToxnecTBeHHbIE TPe0Opa3oOBaHUs
palMOHAIBbHBIX BEIPAXKEHUI

57 ToxnecTBeHHbIE TPe0Opa3oBaHus
palnMOHAIbHBIX BEIPAXKEHUIN

58 ToxnecTBeHHbIE TPe0Opa3oBaHus
panMoHaIbHBIX BEIPAXKEHUIN

59 ToxnecTBeHHbIE TPe0Opa3oBaHUs
panMoHaIbHBIX BEIPAXKEHUIN
AnreOpanyeckast 1po6b. JlomycTumMble

60 3HAa4YeHHUsl IEPEMEHHBIX B IPOOHO-
palMoHaIBHBIX BBIPAKEHUAX
AnreOpanyeckast 1po6b. JlomycTumMble

61 3HAa4YeHHUsI IEPEMEHHBIX B IPOOHO-
palMoHaIBHBIX BBIPAKEHUAX

62 AnreOpanyeckast 1po0b. JlomycTumble




3HAUEHUS IEPEMEHHBIX B APOOHO-
palOHAIBHBIX BBIPAKEHUSIX

OcHOBHOE CBOICTBO anredpanveckon

63
apoou

64 OcHOBHOE CBOICTBO anredpanveckon
npobu

65 CrnosxeHre ¥ BBIYUTaHHUE alredpandeckux
npobeit

66 CrnoxeHre ¥ BRIYUTAHHUE alreOpanvaecKux
npoOei

67 YMHOXEHWE U JeJICHUE alNTeOpandecKux
npooei

68 YMHOKEHUE U JIelIeHHe alredpanyeckux
npooei

69 YMHOKEHUE U JIelIeHHe alredpanyeckux
npooei

70 Bo3sBenenue anredpandeckoit Apoou B
CTENeHb

71 KontponbHas padoTa o teme "J[pobHo-
palroHaIbHbIE BEIpaXKeHU"

72 Jpo6HO-panoHaNbHbIe YpaBHEHUS
Pemenue npoOGHO-paliOHATBHBIX

73 ypaBHEHUH, CBOJSALINXCS K THHEHHBIM
ypaBHEHUSAM
Pemenue npoOGHO-paliOHATBHBIX

74 yYpaBHEHUH, CBOJSAIINXCS K THHEHHBIM
ypaBHEHUSAM

75 Pemenue npoOGHO-paiioHATBHBIX




YPaBHEHUH, CBOJIAIINUXCS K JIMHEHHBIM
YpaBHEHUSIM

76

Pemenne npoOHO-parimoHAIBHBIX
yYpaBHEHHH, CBOSIIUXCS K KBaJIPATHBIM
ypaBHEHHUSAM

77

Pemenue npoOGHO-paliioHaNbHbBIX
YpaBHEHUM, CBOASIIMXCA K KBAaJAPAaTHBIM
YpaBHEHUSAM

78

Pemenne npoOGHO-paliioHaNbHBIX
YpaBHEHUM, CBOASIIMXCA K KBAaJAPAaTHBIM
YpaBHEHUSAM

79

Pemenue npo6GHO-paliioHaNbHBIX
YpaBHEHUI METOJIOM 3aMEHbI
MepEeMEHHO N

80

Pemenue npo6GHO-paiioHaNbHBIX
ypaBHEHUN METOJIOM 3aMEHbI
MepeMEHHO N

81

Pemenue 1po6GHO-paliioHaNIbHBIX
yYpaBHEHUN METOJIOM 3aMEHbI
MepeMeHHO N

82

Pemenne npoOGHO-paliioHaNbHBIX
YpaBHEHUH METOJ0M 3aMEHBI
IIEpEMEHHOM

83

Pemienne TeKCTOBBIX 33724 C TOMOUIBIO
JIPOOHO-PAIIMOHANBHBIX YPaBHEHUH

84

Perienne TeKCTOBBIX 3a71a4 C TOMOUIbIO
JIPOOHO-PAMOHAIBHBIX YpaBHEHUN

85

Penienne TEKCTOBBIX 3a4a4 ¢ IOMOIIBIO




JIPOOHO-PANMOHAIBHBIX YpaBHEHUN

Pemenne TeKCTOBBIX 3aga4 C IOMOIIBIO

86 IpoOHO-PallMOHATIBHBIX YPaBHEHUH

87 Pemienne TeKCTOBBIX 33724 C TOMOUIBIO
JIPOOHO-PANMOHAIBHBIX YpaBHEHUH

88 Pemrenne TeKCTOBBIX 33724 C TOMOMIIBIO
TpOOHO-palIMOHATIFHBIX YPAaBHEHU I

89 I'pacdmueckas uHTEpIpeTalvs ypaBHEHUN
C IBYMS TIEPEMEHHBIMH

90 KonTponsnas pabora no teme "/Ipo6Ho-
palMoOHAIbHBIE YpaBHEHUA"

01 Ob6nacTh onpeaeneHus: © MHOKECTBO
3HAYCHHUH (PYHKITIH

92 OO6nacTh onpeaeneHuss © MHOKECTBO
3HAYCHHUH (PYHKITIH

93 Crioco0nl 3aganus GyHKITUN

94 I'paduk dyaxmIM
Utenue cBOMCTB (hyHKIIUHU 110 €8

95 rpaduky. [Ipumeps! rpadukoB GyHKIUH,
OTpaXKAIOIIUX pealbHbIE POIECChI
OYHKIHMH, OTTMCHIBAIOIINE MPIMYIO U

96 00paTHyIO MPONOPILHOHAIEHBIE
3aBUCHUMOCTH, UX TpaduKu
OYHKINH, OTIUCHIBAIOIINE MPSIMYIO U

97 00paTHYIO MPOTMOPLIUOHAIBHEIE
3aBUCHUMOCTH, UX TpaduKu

08 OYHKIMH, OTIUCHIBAIOIINE MPSIMYIO U

00paTHYIO IPOMOPIHUOHAIBHEIE




3aBHCUMOCTH, UX I'paduKu

99 Oynkus Y = X2 u e€ cBoicTBa 1
100 OyHKuMs Y = X2 1 €€ cBOMCTBA 1
101 @OyHkuus Y = X3 u e€ cBoiCTBa 1
102 OyHKIMS Y =K/X 1 €€ CBONCTBA 1
103 OyHKIMS Y =K/X 1 €€ CBONCTBA 1
104 OyHKIMS Y =VX U €€ CBOMCTBA 1
105 KonTtponsHas padoTa o teme 1
"®yakuun"
106 Crenens ¢ IeNbIM IT0Ka3aTeIeM 1
107 CBolicTBa CTENEHH C IEILIM ITOKa3aTelIeM 1
108 CBOMCTBA CTEINEHH C LIEILIM ITIOKA3aTEIEM 1
109 CBOMCTBA CTEINEHH C LIEILIM ITIOKA3aTEIEM 1
[IpeobpazoBaHue BhIpAKEHUH,
110 COJIEpKAIUX CTETICHH C LEIIbIM 1
rnokasarejeM
[IpeoOpazoBaHue BhIpAKEHUH,
111 COJIEpKAIUX CTETICHH C LEIIbIM 1
rmoxkasarejeM
[IpeoOpazoBaHue BBIpAKECHUH,
112 COJIEpKAIUX CTETICHH C LEIIbIM 1
MoKasaTeyieM
113 CranpapTHbIN BUJ yncaa
114 CranpapTHBIN BUJ yncaa
115 JlelicTBUS C YMCIIAMM, 3alIMCAaHHBIMHU B 1
CTaHJIaPTHOM BHUJIE
116 JleHicTBUSA C YUCIIaMH, 3alMCAaHHBIMU B 1




CTaHJIapTHOM BU/IE

PazMepsl 00BEKTOB OKPYKAIOIIETO MHPA,

117 JUTUTEIBbHOCTh MPOLIECCOB B
OKpYIKaroIeM MUpe
Pa3mepb1 00BEKTOB OKPYKAIOIIETO MHPA,

118 JUTUTEIILHOCTD MPOIIECCOB B
OKpYKaroIeM MUpe
Pa3mepbr 00bEKTOB OKPYXKAIOIIETO MHPA,

119 JUTUTEIIBHOCTD MPOIIECCOB B
OKpYIKaroIeM MUpe

120 JleneHne ¢ 0CTaTKOM

121 CpaBHeHUS LENbIX YHCEI 0 MOAYIIO
HaTypaJIbHOTO YHcia

122 CpaBHeHUS LENbIX YUCEI 0 MOAYIIO
HaTypaJIbHOTO YHcia

123 CBoiicTBa CpaBHEHUH IO MOTYJTIO

124 CBoiicTBa CpaBHEHUI IO MOTYJIIO

125 OcTaTku CyMMBI U IPOU3BEACHUS T10
JAHHOMY MOTYJTIO

126 KonTtponsHas pabora no temam
"Crenenn", "lenumocts"
IToBTOpenue u o6oOmenue. Pemenne

127 JTUHEINHBIX HEPABEHCTB C OJTHOU
IEPEMEHHOM U CUCTEM JIMHEHWHBIX
HEPABEHCTB C OJIHOW IIEPEMEHHOMU
[ToBTOpenue u o6oOmmenue. Pemenne

128 JIMHENHBIX HEPABEHCTB C OJHOMU

IEPEMEHHOM U CUCTEM JIMHEHWHBIX




HEPABEHCTB C OJIHOW IEPEMEHHOU

129

[ToBTOpenue u oboOIIeHNE.
ToxnecTBeHHble MpeoOpa3zoBaHUs
BBIPAXKEHUH, COJIEPKAIIAX
apu(pMeTHIECKIe KBaIpaTHbIE KOPHU

130

[ToBTOpenue u 0606meHue. Peenue
KBaJpaTHBIX YpaBHEHUM. Pemienne
TEKCTOBBIX 33/1a4 C [IOMOIIIbIO
KBaJPaTHBIX YPaBHEHUU

131

[ToBTOpenue u o6ob6menue. Pemenne
3a7a4 U3 peajJbHOM KU3HU

132

[ToBTOpEeHME M 0000IIECHNE.
ToxmecTBeHHBIE TPEOOpa30OBaHUS
paMoOHATFHBIX BEIPAYKCHUH

133

[ToBTOpenue u o6oomenue. Pemenne
JIPOOHO-PAMOHAIBHBIX YPaBHECHUH,
CBOJISIIMXCS K TUHEHHBIM MM K
KBaJIpaTHBIM ypaBHEHUSAM. Perienue
TEKCTOBBIX 33/]1a4 C TIOMOIIBIO IPOOHO-
palMOHAILHBIX YPaBHCHHN

134

[ToBTOpeHue u 0600meHue. Pemenue
TEKCTOBBIX 33/1a4 Pa3IMUHBIMH
crocodamu

135

Htoropas KOHTPOJIbHasA pa60Ta

136

IToBTOpenue u o6oOmeHue. Pemenne
3a7a4 U3 peaNbHON KU3HU

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136




9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Oynkuus. CBoiicTBa QyHKIMI: HYIH
(YHKIMH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
(GyHKIMY, TPOMEKYTKH BO3pPACTaHUS U
yObIBaHUS (QYHKIMH, YETHBIE U HEUETHBIE
(GbyHKIMY, HauOoJIbIlIee U HaUMEHbIIIee
3HaueHUs! QYHKIUU

Oynkiusa. CBoiicTBa GYyHKITUN: HYIIH
(yHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
(GyHKIMH, TPOMEKYTKH BO3pACTaHUS U
yObIBaHMs QYHKITUHU, YETHBIC U HEUETHBIC
dbyHKIIMKA, HAMOOJIBIIIEE U HAUMCHBIIICE
3Ha4YCHHS (PYHKITUH

[TocTpoenune rpadukoB GyHKITHH C
MOMOIIIBIO TTPeoOpa3oBaHui

[TocTpoenue rpaduxoB GyHKIUH C
MOMOIIIBIO TTPeoOpa3oBaHui

KBanparsslii Tpéxunen. Kopuau
KBaJIpaTHOTO TpEXWJIEHA

Paznoxenue KBaApaTHOT'O TpéaneHa Ha
JIMHENHBIE MHOKUTEIIN

Paznoxenue KBaApaTHOT'O TpéaneHa Ha
JIMHENHBIE MHOKUTEIIN




KBangpatuunas ¢pyHKIuUs u €€ CBOKWCTBA

[Tapaboiia, KOOPAMHATHI BEPITHHBI

o napaboJIbl, 0Ch CHMMETPHUH 1apadoIbl

10 [Toctpoenue rpaduka KBaApaTUIHON
GbyHKITIT

11 [TocTpoenue rpaduka KBagpaTUIHON
byHKIUN

12 [TocTpoenue rpaduka KBagpaTUUHON
byHKIIIN
[Tonoxenue rpaduka KBaApaTHUHON

13 (GyHKIMM B 3aBUCHMOCTH OT €€
ko3 urmeHToB
[Tonoxenue rpaduka KBaIpaTUIHON

14 (yHKIIUM B 3aBUCUMOCTH OT €&
ko3 urmeHToB

15 Hcnonp3oBaHue CBOMCTB KBaIpaTUYHOU
GyHKIMM 1S penieHus 3a1a4

16 Hcnonp3oBaHue CBOMCTB KBaIpaTUYHOU
GyHKIMM 1715 peuieHus 3a1a4

17 Hcnonb3oBaHue CBOMCTB KBAAPATUIHOMN
GyHKIMM 1715 penieHus 3a1a4

18 CrenenHble (DyHKIHU C HATYpaIbHBIMU
MoKa3aTeNsiMH, UX rpadMKu U CBOMCTBa

19 CrenenHble (PyHKINHU C HATYpaIbHBIMU
MoKa3aTeNsiMH, UX rpadMKu U CBOMCTBA

20 Crenennble (PyHKIHU C HATYPaIbHBIMU
MoKa3aTeNsiMH, UX rpadMKu U CBOMCTBa

21 Crenennble (PyHKIHU C HATYPaIbHBIMU




MOKa3aTeNsiMH, UX TpadMKH U CBOMCTBA

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

22
x|

23 |Fpa(i)I/IKI/I dysxmmit: y =Vx , y=3*x, y=| x

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

25 KonTponsnas pabora no teme "®@ynkuun"
[ToHsiTHE O pelIeHNH HepaBEeHCTBA C OJIHOM

26 nepeMeHHOH. MHOKECTBO perIeHui
HEpaBEeHCTBa

97 KBanpaTHble HEpaBeHCTBA C OJHOMN
MepEeMEHHO N

28 KBanpaTHbie HepaBeHCTBA C OJTHOU
MepEMEHHO N

29 Pemenune HepaBeHCTB rpaduuecKuM
METOJIOM 1 METOJIOM UHTEPBAJIOB

30 Pemenue HepaBeHCTB rpaduuecKuM
METOJIOM 1 METOJIOM UHTEPBAJIOB

31 HepageHctBa, conepixaiine 3HaK MOAYIs

32 HepageHctBa, conepikaiiye 3HaK MOy

33 Cucrembl HEpaBEHCTB C OJHON
IIEpEMEHHOM

34 CucremMbl HEpaBEHCTB C OJHON
MIEPEMEHHOMN

35 Pemenne TeKCTOBBIX 3aa4 ¢ TOMOLIBIO

HEPaBCHCTB, CUCTCM HCPABCHCTB




36

Pemienne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO
HCPaBCHCTB, CUCTCM HCPABCHCTB

37

HepaBeHcTBO ¢ ABYyMS IEpEMEHHBIMHU.
Pemrenne HepaBeHcTBaA C IBYMS
[IepEMEHHBIMU

38

I'paduueckuit MeTo ] pereHus: CUCTEM
HEPABEHCTB C ABYMS IEPEMEHHBIMHU

39

Cucrembl HCEPAaBCHCTB C IBYMs
NEPEMEHHBIMHA

40

KounTponbnas paborta o teme
"KBanparHsle HepaBeHCTBA"

41

buxBanpaTHbie ypaBHEHUS

42

[Tpumepsl npUMEHEHHU METOA0B
PaBHOCHJIbHBIX TPe0Opa3oBaHuil, 3aMEHbBI
MepeMEeHHOH, rpaueckoro MeTo1a npu
pellleHNH ypaBHEHU 3-i u 4-1i cTeneHen

43

[Ipumepsl npUMEHEHU METOA0B
PaBHOCWIBHBIX NPE0Opa30BaHUA, 3aMEHbI
NepeMeHHOH, rpaduyeckoro MeTo1a npu
peuieHun ypaBHeHH 3-i u 4-ii creneHnen

44

[Ipumepsl NpUMEHEHUI METOI0B
PaBHOCWIIBHBIX NPE0Opa30BaHU, 3aMEHbI
nepeMeHHOH, rpa)uyeckoro MeToia npu
pelleHnn ypaBHEeHUN 3-i u 4-1 cTeneHen

45

Pemenne L[pO6HO-paLII/IOHaHLHLIX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

46

Pemenne ,Z[pO6HO-paLII/IOHaHLHLIX
ypaBHeHI/Iﬁ 1 HCPABCHCTB




47

Pemenne npoOHO-paiMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB

48

Pemenne npoOHO-parimOHABHBIX
YPaBHEHUH U HEPABEHCTB

49

Pewrenne cucrem ypaBHEHUH C ABYyMs
IIEPEMEHHBIMU

50

Pewrenne cucrem ypaBHEHUH C AByMs
IIEPEMEHHBIMU

51

Pemrenne npocrenmmx cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

52

Pemenue npocrenmumx cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

53

Pemenue npocrenmumx cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

54

Pemenue npocrenmux cucrem
HEJIMHENUHBIX YPaBHEHUH C ABYMS
NepeMEeHHBIMU

55

I'paduueckuii MeTox peleHns: CUCTEMbI
HEJIMHENUHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

56

I'paduueckuii MeTO pelIeHns: CUCTEMBI
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

57

Cucrema 1ByX HETMHEIHBIX YPaBHEHUH ¢
JIBYMsI IEPEMEHHBIMH KaK MOJIENb




peanbHOM CUTYyallun

58

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

59

Cucrema 1ByX HEJTMHEIHBIX YpaBHEHUH ¢
JBYMSI IIEPEMEHHBIMHU KaK MOJIEIb
peanbHOM CUTYyallUH

60

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

61

Cucrema HEIMHEMHBIX YPaBHEHHM C
apaMeTpoM

62

CucreMa HETMHEHWHBIX YPABHEHUH C
napameTpom

63

CucreMa HETMHEWHBIX YPAaBHEHUN C
rapamMmeTpom

64

[Ipocreiirie HEpaBEeHCTBA C IBYMS
MIEPEMEHHBIMU U UX CHCTEMBbI

65

KourtpoabHaas pabora 1o teme "YpaBHeHUS
9
HEpPABEHCTBA U UX CUCTEMBI"

66

IlonsTHE YKCHOBOM oCJICJ0OBATCIIBHOCTH.
Koneunsle 1 O€CKOHEUHBIE
IOoCIICA0BATCIIbHOCTH

67

OrpaHuyeHHasl OCIeI0BATEIbHOCTb.
MoHOTOHHO Bo3pacTatolias (yobIBaroIas)
MOCIIEI0BATEIbHOCTD

68

CnocoObl 3aaHus IOCIEI0BATEIbHOCTH:
OIIHCATENIbHBIN, TAOJUYHBIN, C ITOMOIIBIO




(bopMyIbI N-TO YJIeHa, peKyppEeHTHBIN

ApupmeTrrueckas ¥ reoMeTpudecKast

69
Iporpeccun

70 ApupmeTrueckas ¥ reoMeTpudecKas
Iporpeccun

71 CpoiicTBa 4jIeHOB apu(pMETHIECKON U
r€OMETPUYECKON MPOrpeCCUit

7 CpoiicTBa 4jIeHOB apu(pMETHIECKON U
F€OMETPHUYECKON MPOrpeCCuit

73 ®opmysbl N-ro uieHa apuPpMeTHIecKon 1
F€OMETPHUYECKON MPOrpecCuit

74 dopmyibl N-T0 WieHa apuhMEeTUIECKON U
reOMETPUUYECKON TPOrpecCuii

75 dopmyibl N-To WieHa apuhMEeTUIECKON U
reOMETPUUYECKON TPOrpeccuii
@opMyIbl CyMMBI IEPBBIX N YIEHOB

76 apuMETUYECKON U TEOMETPUUECKON
nporpeccui
@opMyIbl CyMMBI IEPBBIX N YJIEHOB

7 apuMETUYECKON U TEOMETPUUECKOMN
nporpeccui
@opMysbl CyMMBI IEPBBIX N YIEHOB

78 apu(pMeTHYECKONH U TeOMEeTPUIECKOM
IIporpeccun

79 3aauy Ha IPOLIEHTHI, OAHKOBCKUE BKJIAbI
U KPEIUTHI

80 3amaun Ha MPOLEHTHI, OAaHKOBCKUE BKJIA bl

" KPpCAUTHI




3aayn Ha MPOLICHTHI, OAHKOBCKUE BKJI/IbI

81
Y KPE/IUTHI

82 3ajaun Ha MPOIICHTHI, 0AHKOBCKUE BKJIAIIBI
Y KPE/IUTHI

83 3ajaun Ha MPOIIECHTHI, 0AHKOBCKUE BKJIAIBI
Y KPEJIUTHI

84 3ajaun Ha MPOIIEHTHI, 0AHKOBCKUE BKJIAIIBI
Y KPEJIUTHI

85 3ajaun Ha MPOIICHTHI, 0AHKOBCKUE BKJIAIBI
Y KPEJIATHI
[IpencraBnenue 0 CXO0AUMOCTH

86 MOCJIEI0BATEILHOCTH, O CyMMUPOBaHUH
OECKOHEYHO YOBIBAIOIICH T€OMETPUUCCKOM
Mporpeccun
[IpencraBnenue 0 CX0AUMOCTH

87 MOCJIEI0BATEILHOCTH, O CyMMUPOBaHUH
OCCKOHEYHO YOBIBAIOIICH T€OMETPHUUCCKOM
Mporpeccuu

88 MeTto1 MaTeMaTHYECKOM HHIYKIIHH

89 MeTto1 MaTeMaTHYECKOM HHIYKIIHH

90 KontponbHas padota o teme "HucioBsie
MOCJIEI0BATENLHOCTH U IIporpeccun”

o1 Kopens n-i1 crenenu. CeoiicTBa KOpHS N-i
CTENEHU

92 Kopens n-i1 crenenu. CeoiicTBa KOpHS N-i
CTENEHU

93 Kopens n-i1 crenenu. CeoiicTBa KOpHS N-ii

CTCIICHHU




Crerens ¢ palOHAJIbHBIM IOKAa3aTCJICM U

94 .
e€ cBolicTBa

95 CreneHsp ¢ pallMOHAILHBIM [TOKA3aTENEM U
e€ CBOMCTBA

96 CreneHsp ¢ pallMOHAILHBIM [TOKA3aTENEM U
€€ CBOMCTBA
ToxnecTBeHHble MpeoOpa3zoBaHU

97 BBIPAXXEHUH, COJIEPKAINX KOPEHb N-I
CTETeHU
ToxnecTBeHHbIE TpeoOpa3zoBaHUS

98 BBIpaKCHUH, CO/IEpKaAINX KOPEHb N-i
CTENEeHU
ToxnecTBeHHbIE TPe0Opa3OBaHUs

99 BBIpAXKEHUH, COJIEp)KAIUX KOPEHB N-i

CTCIICHHU

ToxnecTBeHHBIE MpeoOpa3oBaHUs
100 BBIPQKEHUH, COJIEPIKAINUX CTETICHb C
palMoHaIbLHBIM [TOKa3aTeIeM

ToxaecTBeHHBIE MPeoOpa3oBaHuUs
101 BBIPQKEHUH, COJIEPIKAIINUX CTETICHb C
palMOHAIBLHBIM [TOKA3aTeIeM

Kontponsnas pabora no teme "CremneHs ¢

102
palMoHaNbHBIM MOKa3aTeaem"
[ToBTOpenue u 0606menue. Yucna u
103 BBIYHCIICHUS (3aHCh, CPABHEHHE,

JIENCTBUS C ACHCTBUTEILHBIMU qucCJiiaMu,
quCJI0oBas HpHMaﬂ)

104 [ToBTOpenue u 0606menue. Yucna u




BBIYUCIICHUS (3allUCh, CPABHEHUE,
JIECTBUS C JCHMCTBUTEIBHBIMA YHUCIAMHU,
YKCIIOBas IpsMast)

105

[ToBTOpenue u o6o0menue. Ynucna u
BBIYMCIICHUS (IIPOLICHTHI, OTHOIICHHS,
MIPOTIOPLINN)

106

[ToBTOpenue u 06061menue. Yucna u
BBIUMCIICHUS (MTPOICHTHI, OTHOLICHHUS,
MIPOTIOPIINHN)

107

[ToBTOpenue u o6ob6menue. Yucna u
BBIYMCIIEHUS (pElIeHre 3a/a4 U3 peallbHOM
KU3ZHN)

108

[ToBTOpenue u o6ob6menue. Yucna u
BBIYHCIICHUS (pEIICHNE 33a]1a9 U3 pealbHOM
YKW3HU)

109

[ToBTOpeHue u o6o6menue. Yucna u
BBIYUCIICHUS (OKpYTJICHUE, TPUOIIKEHNE,
OIIEHKA)

110

[ToBTOpenue u o6o0IeHNE. TEKCTOBBIC
3a7auu (peIIeHue TEKCTOBBIX 3a1a4
apu(METHYECKUM U areOpandecKuM
crioco0aMu)

111

IToBTOpenue u o6oOeHne. TekcToBbIe
3aaun (pelnreHrue TeKCTOBBIX 3a/1a4
apudmeTryecKuM U anredpandecKum
crocobammu)

112

[ToBTopenue u 0606meHue. TekcToBbIe
3a7auu (peIIeHNue TEKCTOBBIX 3a1a4




apudmeTnyecKuM U anreOpandecKuM
crioco0ammu)

113

[ToBTOpenue u 06001meHue. TekcToBbIC
3a/1auu (pelleHne TeKCTOBBIX 3a1a4
apuMeTHIecKuM U alreOpandecKuM
criocobammu)

114

[ToBTOpenue u o6odmenue. TexcToBbIe
3a/1auu (pelIeHne TeKCTOBBIX 3a1a4
apuMETUYECKUM H aJIreOpandecKum
crocob6ammu)

115

[ToBTOpenue u o6o6menue. TexcToBbie
3a/auu (peleHne TeKCTOBBIX 3a1a4
apuMETUYECKUM H aJIreOpandecKum
crioco0amMu)

116

[ToBTOpEeHME M 000OIIECHNE.
AureOpandecKue BRIPaKCHHUS
(mpeoOpa3oBanue aareOpandecKux
BBIPaKCHUH, COJICPIKAIINUX CTETICHb C
IEJIBIM TTOKA3aTEeIIeM )

117

[ToBTOpEeHME M 000OIICHNE.
AJreOpandecKie BhIPaKCHHS
(mpeoOpa3oBaHue aareOpandecKux
BBIPKEHUH, COZEPKAIIUX CTENIEHb C
L[EJTBIM TIOKa3aTesieM)

118

[ToBTOpeHue u oboOIIeHNE.
AnreOpanyecKkue BbIPaKSHHUS
(mpeoOpazoBaHue anredpanyecKux
BBIPaKEHHH, COJICPIKAIINX CTETICHb C
LEJTBIM TTOKa3aTeseM )




119

[ToBTOpenue u o6o0IIeHNE.
AnreOpandecKue BEIPaKCHHS
(mpeobOpazoBaHue anreOpanuecKux
BBIPAKECHUH, COACPKAILINX
apu(METHUECKII KBaIpaTHBIA KOPEHB)

120

[ToBTOpEHue u 06001IEHNE.
Anrebpandeckue BbIpaKeHHs
(mpeoOpazoBanue anredOpandecKux
BBIPAXXEHUH, COJIEpKAIIAX
apudmMeTnyecKuil KBaJIpaTHbIN KOPEHb)

121

[ToBTOpEeHME 1 0600IIEHNE.
AnrebpandecKkue BbIpaKeHHs
(mpeoOpazoBanue anreOpanvdecKux
BBIPAKEHUH, COACPKAILINX
aprudMETHUECKUIA KBAIPATHBIM KOPEHB)

122

[ToBTOpEeHME M 000OIIECHNE.
AunreOpandecKue BRIPaXKCHHS
(mpeoOpazoBaHue LEIBIX U APOOHO-
paIMOHATFHBIX BBIPAKCHUH )

123

[ToBTOpEeHME M 000OIICHNE.
AJreOpandecKie BhIPaKCHHUS
(mpeoOpa3oBaHue LEIBIX U IPOOHO-
paIoHaIbHBIX BBIPAKEHUN)

124

[ToBTOpeHue u oboOIIeHNE.
AnreOpandeckue BbIpaXKeHUs
(mpeoOpa3zoBaHue LENbIX U JPOOHO-
palMOHAIEHBIX BBIPAKCHUH )

125

[ToBTOpenue u oboOIIeHNE.
AnreOpanyeckre BbIPaKeHUS




(npeobpa3oBaHue LEIBIX U APOOHO-
palOHaIbHBIX BbIPAXKEHUN)

126

[ToBTOpEeHue u 06001ICHNE.
AunreOpandeckrie BhIpaXeHUs (pa3iokKeHne
MHOTOYJICHA Ha MHOXHTEJH, B TOM YHUCIIE C
WCTIOJH30BaHUEM (POPMYJT COKpAIIEHHOTO
YMHOKEHHUS)

127

[ToBTOpenue u 06oodIIEeHNE.
Anrebpandeckue BeIpaxeHUs (pa3ioxKeHne
MHOTOYJIEHA HA MHO>KUTEJIH, B TOM YHCIIE C
HCI0JIb30BaHKUEM (DOPMYJT COKPAILLIEHHOTO
YMHOKEHHUS)

128

[ToBTOpEeHME M 000OIIECHNE.
AnreOpanveckre BeIpaKeHUs (pa3ioKeHne
MHOTOYJICHA Ha MHOXHTEJIH, B TOM YHUCIIE C
UCIIOJIb30BaHUEM (POPMYJI COKPAIIECHHOTO
YMHOKCHHUS)

129

[ToBTOpEeHME M 000OIIECHNE.
AnreOpandecKue BhIPAKCHHS
(MozenpoBaHKe C MOMOIIBIO GopMyI
PCaIbHBIX MTPOLIECCOB U SIBJICHHUH )

130

®ynkuuu (mocTpoeHue, CBoiicTa
M3YyYEHHBIX (QYHKITHIA)

131

IToBTOpenue u o6o0menue. CyHKIUH
(mocTpoeHue, cBOCTBa N3y4EHHBIX

yHKIHIT)

132

[ToBTOpenue u o6o0menue. OyHKINH
(mocTpoeHue, cBOCTBAa N3yYEHHBIX

yHKImiT)




[ToBTOpenue u o6o0menue. CyHKIUH

133 (rpaduueckoe pereHnue ypaBHCHHN U UX 1
CHUCTEM)
[ToBTOpenue u o6o0menue. CyHKINH

134 (rpadudeckoe pemeHne YypaBHCHHN U UX 1
CHUCTEM)

135 Hrorosas koHTposbHas paboTa 1

136 [ToBTOpenue u 06061menne. yHkun 1
(MoenupoBaHUE PEATbHBIX MPOIIECCOB)

OBUIEE KOJIMYECTBO YACOB I10 136

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

e [O.H Maxapviues, H.I. Munorwxk, K.U. Hewrkos, C.b. Cysoposa. Anredpa.7 kinacc
: yaeOHUK 17151 001eo0pa3oBarenbHbIX yapexacauii — M. : [IpocBemienue, 2017

o /lyonuyein FO. Il. Anrebpa, 7 xin.:. temarmueckue Ttectbl/ HO.I1. JlymHunbrH,
B.JI.Kponrays — M.: [Ipocsemienue, 2011

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

o JKoxoe B.H. Ypoxu anreOpel B7 kiacce: kHura s yuutens / XKoxo B.U.,
KpaiineBa JI.b —M. : [Ipocsemienue, 2011

e 3gasuu JI.M. Anrebpa. [lunaktudeckue marepuansl. 7 kinacc / JI.B. 3BaBuy, JI.B.
Kysnenona, C.b. CyBopoBa. — 17-¢ u3a. — M. : IIpocBemenue, 2012

o JKypasnes C.I. KoOHTpOJNbHBIE M CaMOCTOSTEIbHBIE pPAbOTBI MO anredpe u
reomerpun: 7 kiracc / C.I'. XKypasnes, C.A. U3otoBa, C.B. Kupeepa. — 2-¢ u3n., nmepepad. u
ot — M. : U3pateabpcTtBO «OK3amen», 2016

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

* OtkpsITas mkoia https://2035school.ru/

» Mos mkosa https://myschool.edu.ru/

e Pemy BIIP https://math7-vpr.sdamgia.ru/



