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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIsieTCd OJHUM U3 OINOPHBIX KYpCOB OCHOBHOIO OOIIETo
o0pa3oBaHus: OHA 00ECNEYMBAET U3YUECHHE OPYTUX JUCUUIUIMH KaK €CTECTBEHHO-
HAyYyHOr0, TaK ¥ TyMaHUTAPHOIO LMUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIs
OpOAOKEHUsT O00pa3oBaHMs M JUId IIOBCEIHEBHOM ku3HU. PasButue y
OOydarolmuxcs HAYYHBIX TPEJACTABICHUH O MPOUCXOKICHUU U CYIIHOCTH
anreOpanyeckux aoOCTpaklMii, crnoco0e OTpaKEHUs] MATEeMATHYECKOW HayKoOu
SBJIGHUN M TPOLECCOB B TMPUPOJAE U OOIIECTBE, POJM MaTEeMaTHYECKOTO
MOJICIMPOBaHUsI B HAyYHOM I[IO3HAHUM M B IPAKTUKE CIIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIICHUS, HEOOXOAMMBIX
JUIsL ajantaiud B COBpPEMEHHOM IudpoBoM oOmiecTBe. M3yueHue anreOpbl
o0ecrieyrBaeT  pa3BUTHE yMEHUS  HaOmOJaTh, CpaBHUBaTh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILLUICHHUS], CIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYITHpPOBATH
yTBepkeHus. OcBoeHue Kypca anreOpbl 00ecreuynBaeT pa3BUTHE JIOTUYECKOTO
MBILUICHUS OOYYaroIIMXCS: OHM MCIONb3YIOT J€AYKTUBHbIE U WHAYKTUBHBIC
paccyXx/ieHus, 0000IIeHHEe M KOHKPETH3aluio, a0CTparMpoOBaHUE U aHAJIOTHUIO.
OOyuenue anreOpe MNpeanoNaraeT 3HAYUTENbHBIA O0BEM CaMOCTOSATEIBHOM
JESATENbHOCTH O0OYYaloOLUXCs, IO03TOMY CAMOCTOSITENbHOE pEUIeHUE 3a]ad
00y4aroLUMHUC SIBISIETCA pealin3alnen AesITeIbHOCTHOTO MPUHIUIA O0yYeHHS.

B crpykrype mnporpammel ydeOHOro kKkypca «Ausredpa» yriyoaéHHOro
M3Y4YEHUSI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOINYECKUE JTUHUU:
«Uucna u  BBIUKCIEHUS», «ANTreOpandyecKkue BBIPAXKEHUS», «YpaBHEHUA H
HEpaBeHCTBa», «DyHkium». Kaxgas U3 3THX colep)KaTelbHO-METOANUYECKUX
JUHUH pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJIEHCTBYSI C
ApPYTHUMH €ro JHWHUAMU. B Xoje u3ydeHus Kypca OOyYaromuMCs TPUXOIUTCS
JIOTHYECKH PacCy AaTh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3n
C 3TUM B MpOrpamMmy yueOHOro Kypca «Anredpa» BKIIOUEHBI HEKOTOPbhIE OCHOBBI
JIOTHKHU, TpEACTaBIECHHbIE BO BCEX OCHOBHBIX pa3jenax MaTeMaTHUYeCKOro
oOpa3oBaHUs M  CHOCOOCTBYIOIIME  OBJIQJICHUI0  OOYYalOIIMMHUCI  OCHOB
YHUBEPCAIBHOTO MAaTeMaTH4YeCKOro s3bika. ConepKaTenpHOM W CTPYKTYPHOM
O0COOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro HHTErpUPOBAHHBIN
XapakTep.

Copepxanne auHUM «Yuclia W BBIUMCICHUA» CIYXUT OCHOBOM MJid
JaIbHEMIIIEr0 U3y4YeHUsT MaTeMAaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYarolIUXCs
JIOTHYECKOT0 MBILIUIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aIrOpUTMaMHu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IOBCEAHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O YMCIE HAa YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (POpMHpOBaAaHHEM



MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJIE. 3aBEpIIEHHE OCBOCHMS YHCIOBOM
JMHUU OTHECEHO K CpeAHeMY 00111eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandeckux JUHUN — « AreOpandeckue BhIPaKEHUS
U «YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyHArOLIUXCS
MaTeMaTUYEeCKOro armapara, HeOOXOAUMOTO IS PEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MTPEJAMETOB M OKpYyXkarolel peaibHOCTH. Ha ypoBHE OCHOBHOTO 00111€T0
oOpazoBaHus Y4ueOHBI MaTepuaq TPYNINUPYETCS BOKPYT  PallMOHAIBHBIX
BbIpaXEHUU. ANreOpa JIEMOHCTPUPYET 3HAUYEHHE MATEMATHKU Kak S3bIKa sl
MIOCTPOCHUSI MaTEMaTUYECKUX MOJIEIEH, OINUCAHUS TMPOLUECCOB U  SBJICHUU
peanbHOro Mmupa. B 3amaum oOyueHuss anreOpe BXOJAT TakKe JalibHeiIiee
pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHS,, HEOOXOJMMOIO, B YACTHOCTH, ISt
OCBOEHHUS Kypca HUH(POPMATHKHA, U OBJIAJCHUE HABBIKAMU JI€TYKTUBHBIX
paccyxnaenuil. [IpeoOpa3oBaHue CUMBOJIBHBIX (OPM CIIOCOOCTBYET DPAa3BUTHUIO
BOOOpakeHUsI, CIOCOOHOCTEN K MAaTeMaTHYeCKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TparUuecKoil JIMHUK HAIEJIEHO HA MOJy4YeHHe
OoOy4YarOIIMMHUCS 3HAHUK O (PYHKLIMSIX KaK BaKHEHIEH MaTEeMaTUYECKON MOJENH
JUTSL OTIICAHUST M UCCIIEIOBaHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIE
u obOmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOydarouuxcs
YMEHHUSI UCTIOJIb30BaTh Pa3IMUHbIE BHIPA3UTENIbHBIE CPEACTBA SI3bIKAa MATEMATUKU —
CJIOBECHOT'O, CHMBOJIMYECKOr0, rpa)uyeckoro, BHOCUT BKJIaJd B (hOPMUPOBAHHE
MPEACTABICHUI O POJIM MATEMATUKU B PA3BUTUU LIMBUIN3ALMU U KYJIbTYPBHIL.

VYriny6néHubit Kypc anreopbl XapaKkTepu3yeTcs M3YUYECHHEM
JOTIOJTHUTENIBHOIO TEOPETHUECKOro amnmapara M CBSI3aHHBIX C HUM METOOB
pemieHus 3agady. AnreOpa sBISIETCS SA3BIKOM JUJIi ONUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEW, CIIY)KUT OCHOBOM MAaTeMaTHYE€CKOro mozaenupoBanus. llpu
ATOM CaMU OOBEKThl MAaTEMAaTHYECKHUX YMO3AKIIOUECHUN M MPHUHATHIE B anredpe
npaBujia UX KOHCTPYHMPOBAHHUS CIOCOOCTBYIOT (OPMHPOBAHUIO  yMEHUU
000CHOBBIBAaTh U JOKA3bIBaTh CYXJEHUS, Pa3BUBAIOT MAaTEMATUUECKYI0 UHTYUIIHIO,
KpaTKO U HAIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTMUYECKUX MOCTPOCHHUM U ydaT UX
npuMeHeHuto. Tem cambiM anredpa 3aHUMaeT OJHO W3 BEAYIIUX MECT B
(bopMHPOBAHUU HAYYHO-TEOPETUYECKOTO MBIILJIEHUSI 00yYatOIUXCsl.

CornacHo yueOHOMYy IIaHy B 7-9 kjaccax wu3yuaercs y4deOHbIM Kypce
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3/ieNbl COJICP>KAHUS:
«Yucna u BBIUKCICHUSN», «ANTeOpandecKue BBIPAKEHUS», «YPaBHEHUS W
HEpPaBEHCTBa», « DyHKINW.

Ha u3yuenne yueOHoro kypca «Anredpa» oroaurca 408 dacos: B 7 Kiacce
— 136 yacoB (4 yaca B Henento), B 8 kiacce — 136 yacoB (4 yaca B Henento), B 9
kiacce — 136 gacoB (4 yaca B HEZICIIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

PaunonanbsHbele uyucna. CpaBHEHUE, YNOPSAOYMBAHME WM apU(PMETHUECKHE
JEUCTBUS C pallMOHATBHBIMU YUCIaMu. YKcioBas mpsiMasi, MOJTyJIb YHCIA.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKUCh 4uCIa B
NECATUYHOM MO3UIITUOHHON CUCTEME CUMCIICHUS.

Pemenue TeKCTOBBIX 3a1au apupmeTnyeckuM criocobom. Perenue 3agayd u3
peaNbHOM TIPAKTUKH HA YacTH, HA IPOOH, HA MIPOIICHTHI, MPUMEHEHNE OTHOIICHUI
U TIPOTIOPIMI TpU pPEIICHUH 3a]a4, pEIIeHHue 3a7a4 Ha JBUXKEHHUEe, pabdorty,
MOKYTKH, HAJIOTH.

JlenumocTs 1enbix uncesa. CBolcTBa JCIMMOCTH.

IIpoctele u cocraBHble uunciia. YUETHble W Hed€THble uyucna. [lpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku ACITUMOCTH CYMMBI M
IPOU3BENCHUS LEBIX YMUCEI IIPU PELICHUH 33/1a4 C MTPAKTUYECKUM COJIEPKAHUEM.

HaunGonpimmii oOmmii nenuTenb 1 HauMeHblliee o01ee KpaTHOE JBYX YHUCENl.
B3aumno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. ApudMeTHIecKue ornepanny Hajl OCTaTKaMHu.

AJire0panyvecKue BbIPaKeHU s

BolpaxkeHre ¢ TEepeMEHHbIMU. 3HAUYEHHE BBIPAKEHHUS C IEPEMEHHBIMU.
[IpencraBienne 3aBUICUMOCTH MEXKy BETUYMHAMU B BUJE (POPMYJIBL.

ToxxnectBo. ToxkaecTBEHHBIE TPEOOPa30BaAHUS ANTECOPANYECKUX BHIPAKCHHIM.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowrensl. OqHOWIEH cTaHAAPTHOTO BUA. CTENEHb OAHOYJICHA.

MHuorowiensl. MHorousieH craHgapTHoro Buga. CTerneHb MHOrO4JIeHa.
CrnosxeHue, BbIUMTAHUE, YMHOKEHUE U JielieHne MHorowieHoB. [IpeoOpa3zoBanue
LEJIOr0 BBIpaXXEHUsI B MHOTOwIeH. KopHu MHOrOo4sIeHa.

@opMyJIbl COKPAIEHHOTO YMHOKEHMS: KBaAPaT CyMMBI M KBaJIpaT pa3HOCTU
JIBYX BBIPAKEHHH, Ky0 CyMMBI W KyO Pa3HOCTH JABYX BBIPOKEHUU, PA3HOCTH
KBaJpaTOB [JIBYX BBIPAKECHUH, TMPOU3BEICHUE PA3HOCTM U CYMMBI JIBYX
BBIPAXKEHUI, CyMMa U pa3HOCTb KyOOB JBYX BbIPXKECHH.

Pa3noxenue MHOrousieHa Ha MHOXKHUTENU. BeiHeceHue o01ero MHOXKHUTENA 3a
CKOOKH. MeTo1 TpyIIUpPOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue ¢ onHol nepemeHHOM. Kopenb ypaBHeHMs. CBONCTBA ypaBHEHUM
C OJHOM TNEpEeMEHHOW. PaBHOCWIBHOCTH ypaBHEHHH. YPAaBHEHHE  KaK
MaTeMaTU4yecKasi MOJEb PEaJbHON CUTYaLIHH.



JIuHetHOEe ypaBHEHUE C OJHOW MEpEeMEHHOU. YUHWCIIO KOpHEN JMHEWMHOTO
ypaBHEHHs. PermieHue TEKCTOBBIX 3a/ad C IOMOIIBI JUHEWHBIX YpPaBHEHUM.
JInneliHOEe ypaBHEHHE, COJEPKALIEE 3HAK MOYJISL.

VYpaBHeHUE ¢ IByMsI TepeMEHHBIMU. ['pauk TMHEHHOr0 ypaBHEHUS C IBYMsI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW C JByMS II€PEMEHHBIMHU.
I'paduyecknii MeToj peIICHUS CHUCTEMbl JIMHEHHBIX YpaBHEHUU C JIBYMs
IIEpEMEHHBIMU. Pernienue cucrteM JIMHEWHBIX YPABHEHHUW C JBYMs IEPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METONOM cioxkeHusa. Cucrema AByX JIMHEWHBIX
YpaBHEHHUI C IBYMS IEPEMEHHBIMH KaK MOJICNIb PEAIbHOW CUTYalIUH.

DyHKUNHA

Koopaunara Touku Ha npsimoil. YuciioBble NPOMEKYTKH. PaccTosiHue Mexmy
IBYMsI TOUKAMHU KOOPAMHATHOMN IIPSIMOM.

[IpsimoyronbHast cucreMa KOOpAMHAT. AOciucca M OpAMHATa TOYKM Ha
KOOpJMHATHOM TiockocTu. [Ipumeps rpadukoB, 3apanubix Gopmyinamu. UteHue
rpauKoOB peaibHbIX 3aBUCUMOCTEH.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [lonstue (yHKumu.
OyHKIMg Kak MaTeMaThyeckas MOJeNb peajdbHoro mnpouecca. OOmacTb
omnpeneneHuss W obnacte 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (QYHKIUU.
I'padux dynkumu. [oHATHS MakCUMyMa U MUHMMYMa, BO3pAacTaHUs U yObIBAHMS
Ha [IPUMEPAx PealbHbIX 3aBUCUMOCTEM.

Jluneitnas dyukumsi, e€ cpoiictBa. ['paduk nuueliHow dyukuuu. ['paduk
dbyukiuu y = |x|. Kycouno-3amannbie QyHKITUH.

8 KVIACC

Yucia 1 BBIYMCICHUSA

KBaapatnbeie kopHU. ApudMeTHUECKHUI KBaJAPATHBIN KOPEHb U €T0 CBOWMCTBA.
[lonsitne wppammoHaNbHOrO yucia. JIeWCTBUS € HpPpalMOHATIBHBIMU YHCIIAMMU.
CgolicTBa IEUCTBUI C HppALIMOHATIbHBIMU YuciaMu. CpaBHEHUE UPPALTMOHATIBHBIX
YuCell.

[IpencraBneHnss O paCIIMPEHUSIX YUCIOBBIX MHOXECTB. MHOXecTBa
HAaTypaJIbHBIX, LEJIbIX, PAlHUOHAIbHBIX, JECUCTBUTEIbHBIX 4Yuceld. CpaBHEHHE
yucell. YucaoBble MPOMEXYTKH.

HenctBus ¢ ocratkamu. Ocrtatkm creneHed. [IpumeHeHne ocCTaTkoOB K
PELICHUIO YPAaBHEHHH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pasmepsl OOBEKTOB OKPYXKAIOWIETO MHpPA, JUIMTEIBHOCTH IPOIIECCOB B
okpyxaronieM mupe. CTaHIapTHBIA BUJL YUCTIA.

AuredpanvecKkue BbIPpaKeHUA

Anrebpandeckass apoOb. JlomycTumbie 3HA4YEHUS TEPEMEHHBIX B JIPOOHO-
palMOHANIBHBIX  BbIpakeHUsIX. (OCHOBHOE CBOMCTBO anreOpanveckoil JpoOwu.



CrnoxxeHue, BbIUMTAHHE, YMHOXXEHHE U JeJieHHe anreOpanyeckux apoOei.
Brinenenue menoi yactu anredbpanueckout 1poomu.

PaunnonanbHubie BBIPAKECHUS. ToX1eCTBEHHBIE npeoOpa3oBaHuUs
PAlMOHAJIBHBIX BBIPAKECHUM.

JlomycTumble  3HA4YEHUs IIEPEMEHHBIX B  BBIPAKECHUAX, COIAEpIKAIIUX
apu(pMeTHYeCKue KBaJpaTHble KOpPHH. TOXXIECTBEHHbIE MpeoOpa3OBaHUS
BBIPAKEHUM, coiepxKalnX apupMeTUIeCKUe KBaJPATHbIE KOPHH.

Crenenb ¢ 1enbiM TOKazaTeneM U €€ cBoiictBa. IIpeoOpazoBanue
BBIPAXEHNN, COAEPIKAILIMUX CTEIICHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @dopMyrna KOpHEW KBaJApPAaTHOTO YpPaBHEHUS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBaJIpaTHOrO ypaBHeHHs. Teopema Buera.
YpaBHEHUS, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSAM WM K KBaJpaTHBIM
ypaBHeHUsIM. KBaJpaTHOE ypaBHEHUE C MapaMeTpPOM. Perienne TeKCTOBbIX 3a7a4 ¢
ITOMOIIBIO KBAJIPATHBIX YPABHECHUM.

JlpoOHO-paiinoHanbHble  ypaBHeHUsA. PemieHue  apoOHO-palmoHaIbHBIX
ypaBHEHUU. PelieHne TEKCTOBBIX 3aJady C IMOMOIIBIO JPOOHO-palOHATIBHBIX
ypaBHeHUi. ["padmyeckas uHTepIpeTalys ypaBHEHU ¢ IByMSI IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoi. Ctporue u HeCTporue HepaBeHcTBa. ClioxkeHue
U YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. OLEHUWBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

IlonsaTne O pelieHMH HEpPAaBEHCTBA € OJHOW NEepeMEHHOM. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeiHOe HEpPaBEHCTBO C OJHOM IEPEMEHHOW W MHOYKECTBA €r0 PEIICHUM.
Penienue TMHENHBIX HEPABEHCTB C OJIHOM MepeMeHHON. CUCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. PemieHune TEKCTOBBIX 3aaad ¢
ITOMOIIBIO JINHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DyHKUNHA

OO6unacThb onpesiesieHsi 1 MHOXECTBO 3HaueHui ¢yHKuuu. CrocoOsl 3a1aHus
¢bynkuuid. ['padux dynkuun. Urenue cBoilcTB pyHkuuu no e€ rpaduxy. Ilpumepsr
rpaukoB (yHKIHIA, OTPAKAIOIINUX PEATLHBIE MPOLECCHI.

Jlunetinas ¢yHkusa. DOyHKIUM, ONUCHIBAIONIME MPSIMYI0 H OOpaTHYIO
POIOPIIMOHATIFHBIE 3aBUCUMOCTH, UX TPAPUKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| 1 ux cBoiicTsa.
Kycouno-3aianabie pyHKINH.

9 KUIACC

Yucaa v BLIYUCICHUSA



Kopenb n-i1 crenmenu u ero cBoicTtBa. CTeneHb C palMOHAIBHBIM
NOKa3aTeJIeEM U €€ CBOWCTBA.

AJiredpanyvecKue BbIPaKeHHsI

ToxxnecTBeHHbIE TPEOOpPa30BaHUsl BBIPAKEHHM, COAEpKAUIUX KOpPEHb n-U
cteneHd. ToxaecTBeHHbIE MpeoOpa30BaHUsl BhIPAKEHHUM, CONEPIKALUX CTENEHB C
palMOHAJIbHBIM [TOKA3aTEJIEM.

KBagpatneiii TpéxuneH. KopHu KkBagpaTHOro TtpéxwieHa. PasnoxeHune
KBaJpaTHOTO TPEXUJIEHA HA JIMHEUHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBaapatsasie ypaBHeHUs. [IpuMepbl TPUMEHEHHIT METOA0B PABHOCUIBHBIX
npeoOpa3oBaHuid, 3aMeHbl MEPEMEHHOM, TpadUyecKoro MeToja NpH pEeUIeHUU
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue apoOHO-palMOHABHBIX YPaBHEHUH.

Peuienne cucrem ypaBHEHU C AByMs NIEPEMEHHBIMU. Penienne npocTenmmx
CUCTEM HENMHEWHBIX ypaBHEHHH ¢ JIByMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMBI HENMHEHWHBIX YPAaBHEHUU C IBYMs NepeMeHHbIMU. Cucrema
JBYX HEJIWHEWHBIX YpPaBHEHUW C JIByMs INEPEMEHHBIMM KaK MOJIENIb PEaJIbHOU
CUTYyaluu.

Hucnosble HepaBeHCTBA. PellieHue TMHENMHBIX HEPaBEHCTB. [oka3arenbcTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA ¢ OJHOM IEpeMEHHON. PemeHune KBaapaTHBIX
HEPABEHCTB Irpa)UUeCcKUM METOJOM M METOJIOM HMHTEpBajoB. MeTO/l MHTEPBAJIOB
JUISl pallMOHAJIBHBIX HEPAaBEHCTB. IIpocTeliine HepaBeHCTBA ¢ TapaMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHncTBO ¢ aByms IepeMeHHBIMM. PerieHue HepaBeHCTBA € AByMs
nepeMeHHbIMU. CHCTEMBI HEpPaBEHCTB C ABYMs MepeMeHHbIMHU. ['paduueckuii
METOJ] PEIIEHUS CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DOyHKIUU

Oynkrusa.  CBoiictBa  QyHKOMA:  Hynd  (QYHKIIUH,  [OPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (PYHKIIMHU, TTPOMEKYTKHA BO3pacTaHusi U yObIBaHUSA (PYHKIUH,
YETHBIC U HEYETHBIE (DYHKIMK, HaUOOJIbIlIee U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢yHknus u €€ cBoictBa. Mcmonb3oBaHHE  CBOWCTB
KBaJpaTuyHOW  GyHKIMU I pemienust 3amad.  [loctpoenme  rpaduka
kBagpatuyHoi ¢yHkuuu. Ilonmoxkenune rpaduka KBagpaTMuHONW (QYHKIUU B
3aBHCUMOCTH OT €& Koo punuentos. 'papuku dyukumii y =ax2, y = a(x —m)’u y
= a(x —m)’ +n. lloctpoenne rpapukoB GyHKIMI ¢ TOMOLIBIO IIPEOOPA3OBAHUIA.

Hpo6Ho-nuHeiHas ¢pyukuus. UccnenoBanue GyHKINN.

OyHKIMS y = X" ¢ HaTypaJIbHBIM TTOKa3aTeneM 1 U €€ rpaduk.

YucsioBbIe MOCJIEI0BATEILHOCTH U IIPOIrPeCcCUm



[Tonsitue wuwcinoBod mocnenoBaTenbHOCTU. KoHeuHbIE W OECKOHEUYHBIE
nocienoBarenbHOCTH.  OrpaHudeHHass  MOCIEN0BAaTEIbHOCTb.  MOHOTOHHO
Bo3pactatomias  (yObIBaromiasi)  mocliieoBarebHOCTh.  CrnocoObl  3adaHus
MOCJIEIOBATENbHOCTH: ONUCATENbHBIA, TAOJWYHBIM, C MOMOUIBIO (HOPMYJIBI 7-TO
YJI€HA, PEKYPPEHTHBIN.

Apudmernueckas u reomeTpuueckass mnporpeccuu. CBoiicTBa YJICHOB
apupMETHUYECKOH U TeoMeTpuueckoil mporpeccuit. @DopMmyibl #-ro  YjeHa
apu(PMETUUECKON M reoMeTpuyeckor nporpeccuil. @opMysbl CyMMbl MEPBBIX 71
YJICHOB apu(PMETHUECKOM M TE€OMETPUYECKOM Mporpeccuii. 3aadn Ha MPOIICHTHI,
OAHKOBCKHE BKJIA/Ibl, KPEAUTHI.

IIpencraBieHre O CXOAMMOCTH IOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHHUH
OECKOHEYHO yOBbIBAIOIIEH Fr€OMETPUYECKON MTPOTPECCHUM.

Meron matematnueckon nHaykuuu. [Ipocreimume npumepsl.



I[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI YUEBHOI'O
KYPCA «AJT'EBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpaMMbl IO MAaTeMaTHKe
XapaKTepU3yrTCs B YACTH:

1) mnaTpHOTHYECKOr0 BOCIIUTAHUS:

IIPOSIBJICHUEM HMHTEpeca K MPOLUIOMY W  HACTOSIIEMY POCCHMCKOU
MaTeMaTUKH{, L[IEHHOCTHbIM  OTHOLIEHMEM K  JIOCTMIKEHHMSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOW MATEMATUYECKOM ILIKOJIBbI, K HMCIOJIb30BAHUID ITUX
JOCTUXKEHUM B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 00S3aHHOCTEN IpaXkJIaHWHA M peaIU3ally ero
npaB, TMPEJACTaBICHUEM O MaTeMaTHYEeCKUX OCHOBaxX (PYyHKIIMOHUPOBAHMUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IPaKJaHCKOro 00IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHHUIO 3TUYECKHUX MPOOJIEM, CBA3AHHBIX
C IPAaKTUYECKUM NPUMEHEHHMEM JOCTHKCHUN HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPHUHIUIIOB B JIEITEIIBHOCTH YUYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MAaTeMaTU4YEeCKOM HAIIPABICHHOCTH, OCO3HAHWEM BA)KHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEHM JKM3HM JJISl YCHEMHON MNpodeccruoHaIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHJUBUYyAIbHON TPAEKTOPUH O0OpAa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3¢TETH4YECKOr0 BOCIIUTAHMSA:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PELICHWH, pacCyXICHUH, YMEHUIO BHUACTb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE! HAYYHOI'O NTO3HAHMS:

OpUEHTalMEl B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPObI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKd Kak cdepbl UeIOBEUYECKOi
NEATEIbHOCTH, ATAloOB €€ pa3BUTHUS M 3HAYMMOCTH JJIsl PA3BUTHS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3BIKOM MATEMATHKHA M MAaT€MAaTHYECKOM KYJIbTYpPOHl KaK CpelICTBOM
ITIO3HAHUS MHPA, OBJIAJECHUEM HABBIKAMU MCCIIEN0BATENBCKON IEATEIbHOCTH;

6) ¢pusmueckoro Bocnutanus, GopMHPOBAHMSA KYJIbTYPbl 310POBbSI U
3MOLMOHAJIBHOIO 0J1ArONOTyYHs:



TOTOBHOCTBIO TPUMEHSITh MaTeMaTHYEeCKHE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  oOpa3a >KWM3HM  (3I0pOBOE  TUTAHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAA U OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEKCUM, MNPU3HAHUEM CBOETO
MpaBa Ha OIMMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

OpUEHTaIlMel Ha NMPUMEHEHUE MAaTeMaTUYECKUX 3HAHUN JIJIsl PEeIIeHUs 3a/1a4
B 00JIACTM COXPAaHHOCTH OKPY>KAIOIIEH cpefpl, IUIaHUPOBAHUS IOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX MOCJEACTBUM [Ji1 OKPYKAIOIIEeW Cpellbl, OCO3HAaHUEM
rJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) ajanTanuM K M3MEHSIOMIUMCS YCJIOBMAM COUMAJIBbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, TMOBBIIMICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAESITEIbHOCTh, B TOM YHUCJIE
YMEHHE YUYUTBCS Yy JPYTUX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKA W KOMITCTCHIIMH U3 OTBITA IPYTHX;

HEO0OXOJAMMOCTHIO B (DOPMUPOBAHMH HOBBIX 3HAHUM, (HOPMYIUPOBATH UIEH,
MOHSTHS, TUIOTE3bl 00 00BEKTAX U SIBJICHUSX, B TOM YHCII€ paHee HEU3BECTHBIX,
0CO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIAaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CHUTYyallMiO, BOCHPUHUMATh
CTPECCOBYIO CUTYaIlMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIC PEIICHHUS W JACUCTBUSA, (OPMYIHPOBATH M OICHUBATH PHCKH H
MOCJIEICTBUSA, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHHs MPOrpaMMbl 10 MATEMATHKE HAa YPOBHE OCHOBHOTO
o01iero oo6pazoBanus y o0ydaroierocsi OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOITHECS OBJIaJICHUEM YHUBEPCATbHBIMA
MO3HABATEILHBIMU  JIEHCTBUSMH,  YHHUBEPCATBHBIMH  KOMMYHUKATUBHBIMU
JCHUCTBUSMU U YHUBEPCAIbHBIMU PETYJISITUBHBIMU JCHCTBUSMHU.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3zoBbie Jijornyeckue aeicTBUA:

BBISIBJISITh M XapPaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKUM MAaTEMATHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHHH MEXAYy TMOHATUIMH, (OPMYJIUPOBATH
OmpeieSICHHs] TOHITUHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccuukaiuy,
OCHOBaHUS JIJIsI 0000IICHHS M CPABHECHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTETbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAOMIOJACHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

pa3Ouparh J10Ka3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUU (MpsSMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEJbCTBA MAaTEMAaTHYECKUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHl U KOHTPIPHUMEDHI,
MPUMEHSITh METOJI MaTEeMaTHYeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpATh CMOCO0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pelIeHUs, BbIOMpaTh HamOoJiee TMOAXONAIIMA ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUER).

Ba3oBble uccienoBarejibckme AeiCTBUS:

HCIIOJb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HMCKOMOE W JaHHOE, (pOpMHUpPOBATh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITENIbHO COCTaBJIEHHOMY IUIaHYy 3KCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MAaTeMaTH4YeCKOoro OObeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKy COOOMH;

CaMOCTOSITENTbHO (HOPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAONIONCHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHNUI;

MIPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHUE TMpOllecca, a TaKkKe BBIJBUTATh
MIPEIOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTH HMH(POpPMALIUU, JTAHHBIX,
HEOOXOIMMBIX JJIsI PEIICHUS 3a/1auu;

BBIOMpaTh, aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UHOOPMAITUIO PA3TUYHBIX BUJOB U (OPM MIPEACTABICHHUSI;

BbIOMpaTh (opmy mpencTaBieHUs UHGOPMAIMM M WILTIOCTPUPOBATH
peliaeMble 3a/1a4ud CXeMaMu, JuarpaMMaMu, MHOU TpauKoi U UX KOMOWHAIUSAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIIMU O KPUTEPUSIM, MPEAJIOKEHHBIM WU
c(hOpMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHuKaTHBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE 1elCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMU  OOIIEHUS, SICHO, TOYHO, IPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PCEUICHUS 3a/JayH,
KOMMEHTHPOBATh TIOJIYYCHHBIA PE3YNIbTAT;

B XOJIe OOCYXKJIEHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYX IaeMOU TEMBI,
npoOyieMbl, pemaeMoil 3alayu, BBICKA3bIBATh WJEH, HAIEJICHHbIE Ha IOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSAMU IPYTHX YYACTHHKOB
auanora, oOHapy>KMBaTh Pa3IMYME U CXOACTBO MO3MIMH, B KOPPEKTHOH (opme
(bOopMyIUpPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

NPEJICTABIIATh PE3yJbTaThl PEIICHUs 3aJauM, IKCIIEPUMEHTA, UCCIEAOBaHMUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUICHUS € YYETOM 3amad
MPE3eHTALNN U OCOOCHHOCTEN ayIUTOPHUH;

MOHUMATh M MCIOJIH30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBHUIYaJIbHOM
paboThl MpU pelIeHUH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/lad, MNPUHUMATH LEhb
COBMECTHOH JESITeNbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPalOTHI,
pacmpenensiTs BUABI paboT, ITOTOBapHBAaThCs, OOCYXIaTh MPOILECC M PE3yNbTaT
paboThI, 0000IIaTh MHCHHUS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX dopmax paboThl (00CYXaeHUs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIIMHUPOBATh CBOM JCHCTBUS C IPYTUMH UYJICHAMH KOMAaHBI, OICHUBATH
KauecTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMIMI pe3ynbTaT IIo
KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbBIE YHMBepcaJlbHbIe Y4eOHbIe AeiiCTBHA
Camoopranuzanus:

BBISIBJIATH NMPOOJEMBI JUIsl PELIEHUS B JKU3HEHHBIX M Y4YEOHBIX CUTYyalMsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAUBUAYAJIbHOE,
IpyIIOBOE);

CaMOCTOATEJIBHO COCTABJIAThH ILUIAH, AJITOPUTM pEIICHMs 3anadu (WiId €ro
4acTb), BBIOMpPATh CHOCOO pelIeHHus C YYETOM UMEIOUIMXCA PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBAaThb M KOPPEKTUPOBATH BaPUAHTHI
pelIeHuii ¢ y4éToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI IIpoLecca U pe3yJibraTa
pelIeHs] MaTeMaTUYEeCKOM 3aaui, CAMOMOTHBALIUU U PEIICKCUY;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUU 33J]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH Ha OCHOBE HOBBIX OOCTOSATEJIBCTB,
Hal/IEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIbHOCTH MOCTABJIECHHON LENH U
YCIIOBUSIM, OOBSICHATH IPUUUHBI JTOCTHXKEHUS UM HEAOCTUIKEHUS LIEJIN, HAaXOJUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh 3MOLMU NPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB U (DAKTOB,
JaBaTh YMOLIMOHAIIBHYIO OLIEHKY PELEHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATHI

K xonIity oOyuenus B 7 kj1acce oOy4aromuiics MOJIyYuT CIAEAYIOUIUE MPEIMETHbBIC
pE3yNbTaThI:

Yucnaa v BIYMCICHUA

PanmonannsHbIC ynca.

[lepexoauTh OT 0AHON (HOPMBI 3aMHMCH YUCEN K APYro (mpeoOpa3oBbIBATH
JAECSITUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JECSITHUYHYIO IPOOB).

Hcnonb30BaTh NOHATHS MHOXKECTBA HATYPaIbHBIX YMCEI, MHOKECTBA II€JIbIX
YuCcell, MHOXKECTBA PAllMOHAJBHBIX YKMCEJl NpPHU PELICHWH 3a]ad, IPOBEIACHHUH
PacCyKJI€HUHU U JI0KA3aTEIbCTB.

[TonumaTh U OOBSACHATH CMBICI MO3UITMOHHON 3aMMCH HATYPAIBHOTO YHUCIIA.

CpaBHUBATh M YIIOPSIIOYMBATH PAIMOHAJILHBIE YHCIIA.

BreinonusaTh, couyeTas yCTHbIE W THUCbMEHHBIE MPUEMBI, apuMETHUYECKUE
JIEUCTBUS C pAllMOHAIIBHBIMU YKCIIAMH, UCIIOJIb30BaTh CBOMCTBA YUCEN U MpaBuja
JNEUCTBUH, MPUEMBI PAllMOHATIBHBIX BBIYUCIICHUM.

BbINoNHATH 1EWCTBHS CO CTENEHSIMU C HATypaJbHBIMU TTOKA3aTEISIMU.

HaxonuTe 3Ha4YeHHs] YMCIOBBIX BBIPAXKEHHUH, COJAEPXKAIIMX pPALMOHAIbHBIE
Yuclia M CTENEHW C HaTypaldbHBIM TIOKa3aTejieM, MPUMEHATH pPa3HOOOpa3HbIC
CIOCOOBI ¥ TPUEMBI BBIUMCIICHUS, COCTABJIATh U OLIEHUBATh YHCIIOBBIC BBHIPAKECHHUS
pU pelIeHUH MPaKTUYECKUX 3a7a4 U 3a/1a4 U3 JPYruX y4eOHbIX MPEeIMETOB.

OKkpyryisiTh  4YMciia € 33JaHHOM TOYHOCTBIO, a TAaKXKE II0 CMBICIY
MPAKTUYECKOM CHUTyallud, BBINOJHATh NPUKUJIKY W  OLEHKY pe3yJbTaTa
BBIUMCIICHUM, OLICHKY 3HAYEHUW 4YHWCIIOBBIX BBIPAXXECHUH, B TOM 4YHUCIE IIpU
pEIICHUH MPAKTHYECKUX 3a/1a4.

Pemate TekCTOBBIE 3a/auyd apU(PMETHUECKUM CIIOCOOOM, HCIOJb30BATh
TaONHIBI, CXEMBbI, YEPTEXKH, IPYrHe CPEACTBA MPEACTABICHUS HaHHBIX MPHU
pelieHny 3aaa4.

PemaTe mpakTUKO-OPUEHTHPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOIICHHEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLUEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PElICHUs 3a7a4 ¢ YUYETOM OTpaHUYEHUM, CBSI3aHHBIX CO CBONCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.



J1enmuMocCTb.

Jloka3bIBaTh U MPUMEHSTH MIPU PEIICHUHU 3a/1a4 TPU3HAKH JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npusHaku AETUMOCTH CYMMBbI U IPOU3BEACHUSI LIETBIX YUCE.

PacknaapiBaTh Ha MHOKUTENIU HATYpaIbHbIE YHCIIA.

CBoOOMHO oOmepupoBaTh MOHATHAMHU: YETHOE YHCIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIE YUCIIA.

HaxoauTe HamOoNbIIMK OOIIMI JEeTUTeIh M HauMeHbIllee 00Ilee KpaTHOe
Yyuces U UCIMOJIb30BaTh UX MPU PEIICHUH 3aa4, IPUMEHSTh anroput™ EBkiuna.

OnepupoBaTh TNOHSATUEM OCTaTKa IO MOMAYJIO, MIPUMEHSITh CBOMCTBa
CpaBHEHUH MO0 MOYJIIO.

AJire0panyvecKue BbIPaKeHUsI

BripaxkeHust ¢ nepeMeHHbBIMHU.

Hcnonp3oBaTh anreOpandecKkyl0 TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuara.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIPAKCHUN MNpU 3aJlaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

Hcnonb3oBaTh  MOHATHE  TOXKIECTBA,  BBINOJIHATH  TOXIECTBEHHBIC
npeoOpa3zoBaHus BEIPAKEHUIM, TOKA3bIBATh TOXK/IECTBA.

MHOTO4JIEHBI.

Beimonuate  nmpeoOpa3oBaHus — IIEJIOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHUEM TIOJIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BolimonHaTh fefcTBUS (CI0KEHUE, BRIUUTAHNUE, YMHOXKEHUE) C OJHOWICHAMHU
¥ C MHOTOWICHAMHU, MPUMEHSTH (DOPMYIIbI COKPAIIEHHOIO YMHOKEHU (KBaApaT u
KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJIpaTOB, CyMMa U pPa3HOCTh
KyOOB), B TOM YHCJIC JUTsI YIIPOILIEHUS BHIYUCICHHM.

OcyliecTBIATh Pa3IoKEHUE MHOTOWIEHOB Ha MHOMXHUTEIH C TOMOIIBIO
BBIHECEHMS 32 CKOOKH OOIIEro MHOXXHTEJNSI, TPYIIUPOBKHU CllaraeMbIX, IPUMEHSIS
(bopMyJIBl COKPAIEHHOTO YMHOXEHUS.

[IpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB JIJIsl PENICHHS PA3IMYHbBIX 33724
U3 MaTeMAaTUKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBa CTENMEHEH C HATypaJlbHBIMU TOKa3aTeJSIMU IS
peoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHeiHbIe ypaBHEHUS C OJHON MEPEeMEHHOW, NMPHUMEHssT MpaBuia
nepexo/ia OT UCXOJHOTO YpaBHEHHUsS K paBHOCUIILHOMY emy. [IpoBepsTh, sABIsIETCS
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TonOupaTes mnpuMepsl TAp YHUCEN, SBISIOMIUXCA PEIICHUEM JIMHEWHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.



CtpouTh B KOOPJIMHATHOW IJIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHS C
JIBYMSl TIEPEMEHHBIMHU, TMOJB3YACHh TpaUKOM, MNPUBOAUTH TMPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemate cucteMbl JByX JIMHEWHBIX YPAaBHEHUH C JBYyMS IEPEMEHHBIMU, B TOM
quciie rpaQuIecKu.

CocTaBnsaTe M pelmarb JMHEHHOE YPABHEHUE WM CHCTEMY JIMHEHHBIX
YpaBHEHUH 1O YCJOBHUIO 3a/layd, WHTEPHPETUPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4eHHbIN Pe3yJIbTaT.

DyHKUNHA

Koopnaunate! u rpaduku.

N3o0paxkath Ha KOOPAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KU, HMHTEPBAJbl, 3aAMMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anredpanvecKoM S3bIKE.

OtMmeyaTs B KOOPAMHATHON INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIUH.

Crpoutb rpaduku TMHEWHBIX (PYHKIUH.

OnuceiBaTh C TMOMOUIbIO (PYHKIMM W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsl, pPaCCTOSHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
MPOU3BOAUTENLHOCTh, BpeMsi, 00BEM padOTHI.

Haxonute 3HaueHre (PyHKIIMH MO0 3HAYECHUIO €€ apryMEeHTa.

[Tonumats rpadudeckuii cmocod MPeACTaBICHUS W aHalu3a WHGOpMAaINH,
U3BJIEKaTh U UHTEPIPETUPOBATH HHGOPMALINIO U3 TPa()UKOB PEaNbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh CBOMCTBA (PYHKUMH [ aHaiu3a Trpa@UKOB peabHbIX
3aBUCUMOCTEeN (HyJau (QYHKIMH, NPOMEXKYTKHM 3HAKONOCTOSHCTBA (DyHKLHH,
IPOMEXYTKH BO3pacTaHusi U yObIBaHUs (GyHKIHUM, HaOOJbIIEe W HAUMEHbIIIEe
3HaYEHUA PYHKIUN).

Hcnonb3oBaTh rpauku AJisl KCCIE0BAHUS MPOIIECCOB U 3aBUCUMOCTEM, IPH
pelleHny 3aa4 U3 JPYTUX YYEOHbIX MIPEIMETOB U PEaIbHOM JKU3HU.

K konity oOyuenus B 8 kj1acce oOy4aromuiics MOJIyduT CAEAYONUe MpeIMETHbIC
pEe3yJIbTATHI:
YucJia 1 BbIYUCIEHUS
HppanunonanbHbie YnCIa.
[ToHnmMath W WCHOOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUUA YHCIOBBIX
MHO>KECTB.
CB00OHO OIepHUPOBATh MOHATHUIMH: KBaJAPATHBIA KOPEHb, apu(METHUCCKUN
KBaJIpaTHBI KOPEHb, UPPALIMOHATIBHOE YKCJIO, HAXOJIUTh, OIIEHUBATh KBaJpaTHbIC
KOpHH, UCTIONB3ysd  TpPU  HEOOXOJAMMOCTH  KaJbKYJSATOD, BBIIIOJIHATH



npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KAUIMX KBaJpaTHbIE KOPHHU, HCIOJIb3Yys
CBOMCTBA KOpPHEM.

Hcnonp30BaTh HaydaJgbHBIE MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YuCell JUIsl CPAaBHEHHUSI, OKPYTJIEHUS U BBIYUCIEHUI, N300pakaTh 1€HCTBUTEIbHBIE
Yyycila TOYKaMU Ha KOOPAWHATHOM IIPSMOM.

Hcnonp30BaTh 3anucu OOJIBIIMX M MaJIbIX YHUCET C MOMOUIbIO JECATUYHBIX
npobeil u creneHed yucna 10, 3amuchiBaTh U OKPYTJISATH YHUCIIOBBIE 3HAUYEHMUS
PEaIbHBIX BEIUYUH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1enmuMocCTb.

CB0oOOHO omepupoBaTh IOHATHEM OCTAaTKa [0 MOAYJII0, IPUMEHSTH
CBOMCTBAa CPABHEHHM MO MOJYJIIO, HAXOJINUTh OCTaTKH CYMMBI U IIPOU3BEICHUS IO
JTAHHOMY MOJYJIIO.

AuiredOpanyeckue BbIpaKeHU s

JpoOHO-paliuOHaIbHbIE BBIPAXKECHHUSL.

HaxonuTte momycTUMble 3HAYEHUs MEPEMEHHBIX B APOOHO-paIllMOHATBHBIX
BBIPAKECHUSAX.

IIprMeHSAT, OCHOBHOE CBOMCTBO PAIIMOHAIIBHOM JIPOOH.

BoimonHaTe npuBeneHue anredpandyeckux Ipodeil Kk oOlemMy 3HaMeHaTesto,
CIIOKEHUE, YMHOKEHUE, JIeTICHUE alNredpandeckux apooei.

BBINIOHATH TOXKAECTBEHHBIE MPEOOPA30BAHMS PALIMOHATBHBIX BBIPAKEHUN.

[TpumensaTs npeoOpa3zoBaHUsl BEIPAXKEHHUM A7 PEIICHUS Pa3IMYHBIX 33]a4 U3
MaTEMaTUKH, CMEKHBIX [IPEAMETOB, U3 PEAJIbHON IPAKTUKH.

Crenenu.

[IppuMeHATP TOHATHE CTENEHW C LEJIBIM  IOKAa3aTelIeM, BBIIOIHATh
npeoOpa3oBaHus BEIPAXKEHHM, COIEPIKALINX CTENEHH C LENbIM TIOKa3aTeNeM.

HppauroHaabHbIe BBIPAXKECHUS.

HaxoauTe nonyctumele 3Ha4E€HHS IEPEMEHHBIX B BBIPAKECHUSIX, COAEPIKAIINX
apu(pMETUUECKUE KBAJAPATHBIE KOPHH.

Bremonusate npeoOpa3oBaHUsl HpPpalMOHANBHBIX BBIPAKEHUH, HCIONb3Ys
CBOMCTBA KOPHEM.

YpaBHeHUS U HEPABEHCTBA

Pemats kBafpaTHbIE ypaBHEHHS.

Pemars 1po6HO-palioHalIbHbIE YPABHEHHUS.

Pemate nuHEHHBIE ypaBHEHMS C IlapaMeTpamMH, HECJIOKHBIE CHUCTEMBI
JIMHEMHBIX YPABHEHUH C ITapaMeTpaMH.

[IpoBOAUTE HCCIIETOBaHKS YPABHEHUW M CUCTEM YPABHEHUM, B TOM YHCIIE C
NpUMEHEHHEM TrpapuuecKuX MpeAcTaBieHudl (yCTaHaBIMBaTh, HMEET JIU
YPaBHEHUE WJIM CUCTEMa YPaBHEHUW pELIEHUsS, €CIM HMEET, TO CKOJIBKO, U
npouee).



[lepexoauTh OT cioBecHOW (GOPMYIMPOBKH 3amauu K €€ anreOpamdecKoit
MOJEIM C TIOMOIIBK) COCTaBIICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHHIA,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]auM MOJYyUYEHHBIN pe3yJbTar.

[IpumeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLIEHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauueckyr0 WUTIOCTPALlMI0O MHOXKECTBA pEIICHUH HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[TonnMath ¥ MCHONB30BaTh (HYHKUIMOHAIBHBIE MOHATHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONPENENITh 3HaueHHe (YHKIMH MO 3HAYEHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crpoutb rpaduku (pyHKUMN , ONMHUCHIBATh CBOMCTBA YMCIOBOW (DYHKLUHHU IO
e€ rpaduky.

K koHiry 00yuyeHus B 9 ki1acce 00y4aromuics MoIyyuT CIEeIyOUUe IPpeIMETHbIE
pPE3yJIbTaTHI:

Yuciia ¥ BbIYMCICHUSA

CB0oOOHO omnepupoBaTh MNOHATHUSMU: KOPEHb n1-Ml CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKAa3aTelIeM, HAaXOAUTh KOPEHb H-U CTENEHHW, CTENEHb C
palMOHAJIBHBIM [1OKA3aTEJEM, MCIOJb3Yys MpPU HEOOXOJUMOCTH KaJbKYJSATOP,
IIPUMEHSTH CBOMCTBA KOPHS 71-U CTENIEHHU, CTEIIEHU C PALIMOHAJIBHBIM IOKA3aTEJIEM.

Hcnonp30BaTh MOHATHE MHOXECTBA ACHCTBUTENIBHBIX YUCEI NPU PELICHUU
3a/1a4, MMPOBEJCHNUN PACCYKIECHUN U TIOKA3aTEIbCTB.

CpaBHuBaTh M YNOPSAJOYMBATH JICUCTBUTEIBHBIE YHUCIA, OKPYIJIATH
JECUCTBUTENIBHBIE YUCIIA, BBITOIHATh NPUKUIKY PE3yJIbTaTa BBIYMCICHUN, OLICHKY
YUCJIOBBIX BBIPAKECHUM.

AJire0panyvecKue BbIPaKeHUs!

CBOOOHO oOMNEpUpPOBaTH IMOHATUEM KBAJAPATHOTO TPEXUIEHA, HAXOAMTH
KOPHU KBaJPaTHOTO TPEXUIEHA.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA JTUHEUHBIC MHOKUTEIIN.

YpaBHeHUS U HEPABEHCTBA

Pemwate yMHEVHBIE W KBAaJApPAaTHBIE YPAaBHEHMS, YPAaBHEHUS, CBOIAIIHAECS K
HUM, JIpOOHO-pallMOHAIBHBIE YPaBHEHHUSL.

Perats HECJIOKHBIE KBAaAPATHBIE YPABHEHUS C TAPAMETPOM.

Pewlaty nuHElHBIE HEPAaBEHCTBA, KBAaJApaTHbIE HEPABEHCTBA, HMCIOJIb30BATH
METOJI MHTEPBAJOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MpPSMOH,
3aIUCHIBATh PELICHUE C IIOMOLIBI0 CUMBOJIOB.

Pemwate cucreMsl IBYX JIMHEWHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUI, B KOTOPBIX OJJHO YPaBHEHUE HE ABJISETCS JTUHEUHBIM.

Pemrats HECOKHBIE CUCTEMBI HEJIMHEVMHBIX YPABHEHHUM C TAPAMETPOM.



[IpumeHsATh METOABl PABHOCHIBHBIX MPE0OpPa30BaHMM, 3aMEHBI ITEPEMEHHOM,
rpaduyecKoro MeToAa MpH PelIeHUH YpaBHEHUH 3-11 U 4-1 cTereHe.

Pemate  cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEpPABEHCTB,
BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, H300pakaTb pEIIEHHWE CHUCTEMBI
HEpaBEHCTB Ha YMCIIOBOM NPSIMOM, 3alIMChIBATh PEIEHUE C IOMOLIBIO CHMBOJIOB.

Pemiatb ypaBHEHHs, HEPABEHCTBA W HUX CHCTEMBbI, B TOM 4YHUCJIE C
OTrpaHUYECHUSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBOAUTE HCCIIETOBaHNS YPABHEHUW M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
NpUMEHEHHEM TrpapuuecKux MpeAcTaBieHudl (yCTaHaBIMBaTh, HMEET JIU
YPAaBHEHHE WM CHCTEMA YPAaBHEHUW pPEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath TEKCTOBBIE 3ajayM alreOpavdeckKuM CIOCOOOM C TOMOIIBIO
COCTAaBJICHHSI YPAaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHHS, HEPABEHCTBA M HMX CHUCTEMBI ISl COCTABJIEHUSA
MAaTEMaTU4YECKOW MOJEIM pEAIbHOM CUTyallud WU IPUKIAJHOW 3aJauy,
MHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI B 33JAHHOM KOHTEKCTE.

Yucii0BbIe MOCTEAOBATEIBHOCTH U IIPOTPeCcCHH

CB0OOOIHO oOmepupoBaTh TMOHITHSAMHU: 3aBHUCUMOCTb, (YHKIHS, Trpaduk
byHKUMH, TpsMas TOPONOPLHUOHAIBHOCTb, JIMHEWHAss (QyHKUUS, OOpaTHas
MPONOPLIUOHATIBHOCTD, Mapadoia, runep0osia, KyCOuHO-3alaHHast PyHKITUS.

UccnenoBarh pyHkImio o € rpaduky, ycTaHaBIMBATh CBOMCTBA (yHKIIHIA:
0o0JacTh oOmpeneraeHusi, MHOXKECTBO 3HAUYECHHM, HYyJIM (YHKIHUH, MPOMEXYTKH
3HAKOMOCTOSIHCTBA, TPOMEXYTKHM BO3pacTaHuss M YObIBaHUs, 4YETHOCTb U
HEYETHOCTb, HANOOJIbLIIEE U HAUMEHBIIEE 3HAYEHUS, ACUMIITOTBHI.

Pacno3naBaTth kBagpaTuuHyro QYHKIUIO IO (opMmysie, IPUBOAUTH MPUMEPHI
KBaIpAaTUYHBIX QYHKUIMN U3 peaabHOU KU3HU, PU3UKHU, TEOMETPUHU.

Onpenensate noynoxeHue rpaduka KBaJApaTUYHOW (PYHKIMU B 3aBUCUMOCTH
oT €€ K03 (DUITUEHTOB.

Crpouts rpaguk KBagpaTWUYHOW  (YHKIMH, ONMCHIBAaTh  CBOMCTBA
KBaJpaTUYHOU (PyHKIMH 10 €€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBAAPATUUHOW (PYHKIIMM JIJIs1 PEIICHUS 3a1a4.

Ha npumepe kBaapatuyHOW (PyHKIIMU CTPOUTH rpaduk GpyHkumu y =af(kx +
b) + ¢ ¢ momotbo MpeodpazoBanuii rpaduka GyHKIUN y=f(X).

WNnmroctpupoBaTh € TMOMOIIBIO TIpaduka peanbHYI0 3aBUCHUMOCTb WM
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

Apudmerndeckasi U reoMeTpHUYECKasi POrpeccCuu

CB060OHO ONEpUPOBATH MOHATUSAMU: TIOCIEA0BATENbHOCTD, apudMeTndecKas
U TEOMETPHUYECKAs IPOIPECCHUMU.



3amaBaTh MOCIEAOBATEIBHOCTH pPa3HBIMH CIIOCOOAMU: OMNHMCATEIbHBIM,
TaOJIMYHBIM, C IOMOIBIO0 (POPMYIIBI #-T'O WIEHA, PEKYPPEHTHBIM.

BbIMONHATL  BBIYMCIEHHUST C  HCMIOJIb30BaHHEM (OpPMYJ 7n-TO  4JieHa
apu(PMETUIECKON 1 T€OMETPUUECKON MTPOrPECCUil, CYMMBI IEPBBIX # YJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEIbHOCTH TOYKaMU Ha KOOPJIWHATHOU
IUIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YUCIOBBIMHU MOCIIEIOBATEIBHOCTIMH, B TOM
YUCIIe 33J1a4M U3 PEaJbHOM KU3HM (C MCIOJIb30BAHUEM KaJIbKYJISITOPA, HU(PPOBBIX
TEXHOJIOTHH).

Pacno3sHaBaTh ¥ NOpPUBOAUTH NPUMEPHl KOHEYHBIX M  OECKOHEYHBIX
MOCJIEIOBATENbHOCTEH,  OrPAaHUYEHHBIX  IOCJIEI0BATEIbHOCTEH, MOHOTOHHO
BO3pacTaroux (YObIBaIOIIUX ) MOCIEI0BATEILHOCTEH.

HMeTp npeAcTaBieHHe O CXOAUMOCTH NOCIEA0BATEIBHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO YOBIBaroOIIel reOMeTpUUECKOI MPOTrpeCCHH.

[IpumeHsATh METOA MAaTEMAaTHYECKOW UHIYKIMU MIPU PELICHUH 3a/1a4.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ni/m f::rn;::;);::me PAINIEIOn N TEM Beero KoHnTpoJabHbI IIpakTnueckue f:;l;:)sl:)(rab;:lbﬂue
e padoThl padoThI pecypebi
1 YUCJIIA U BBIYUCIIEHU . 1 1
PanmonanpHbie uncna (MOBTOPEHUE)
5 OYHKUMU. KoopauHate! u 17 1
rpadukn. OyHKIHHA
3 AJI'EBPAMYECKUE BbIPAXXEHU . .
BoipaxkeHus ¢ nepeMeHHbIMU
4 YPABHEHI/I{I N CUCTEMBI 10 |
YPABHEHUMU. JIunelinble ypaBHEHUS
5 UNCJIA 1 BBIYUCJIEHMA. Crenens ¢ 6
HaATypaJIbHBIM MOKa3aTeIeM
6 AJI'TEBPAMYECKUE BBIPAXXEHU . ” |
MHoro4ieHbl
. AJI'TEBPAMYECKUE BBIPAXXEHU . 14 |
dopMyIIbl COKPAIIEHHOTO YMHOXKEHUS
UNCJIA 1 BBIYUCJIEHUA. JenumocTb 10
9 OYHKIWUN. JIuneitras GyHKIHS 16 1
YPABHEHUA 1 CUCTEMBI
10 YPABHEHUWMU. Cuctembl TMHEHHBIX 14 1
ypaBHEHUH
11 [ToBTOpeHue, 00001IEHNE, 8 1




CUCTCMaTHu3alusa 3HAHWUMN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KUIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
Ne i/m KoHnTposbHbI IIpakTH4eckue
NMPOrpamMMbl Bcero o0pa3oBaTebHbIE
e padoThbl padoThI
pecypcbl
| YPABHEHUA 1 HEPABEHCTBA. 20 |
HepaBeHnctpa
5 UNCJIA 1 BBIUMCJIEHUA. KBanpaTHsiii 17 1
KOpEHb
3 YPABHEHUMA U HEPABEHCTBA. 17 1
KBagpartHble ypaBHEHUs
4 AJITEBPAMYECKUE BBIPAKEHU . 17 1
JpoOHO-paninoHaNbHbIE BRIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JpobHo-paninoHanbHbIe YpaBHEHUS
6 OYHKINN 15 1
. AJITEBPAMYECKUE BBIPAXXEHU . 14
Crenenu
8 UNCJIA 1 BBIUMCJIEHUA. JenumocTh 7 1
9 [ToBTOpenue, 06001IIEHNE, 10 1
CUCTeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 8 0




9 KUIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
KoHTpo/bHBI IIpakTH4eckue
n/n NPOrpaMMBblI Bcero o0pa3oBaTebHbIE
e padoThI padoThI
pecypcsl
1 OYHKINNU 25 1
) YPABHEHUA 1 HEPABEHCTBA. 15 |
KBagparubie HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. 25 |
VYpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI
4 UMCJIOBBIE [TOCJIEAOBATEJIBHOCTU 25 1
N ITPOI'PECCHUHN
5 AJITEBPAMYECKUE BBIPAXKEHIMA. 12 |
Crenens ¢ palMOHaIbHBIM [TOKA3aTENEM
6 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATU3AIIHS 34 |
3HaAHUHN
OBIIEE KOJIMYECTBO YACOB II0O ITPOTPAMME 136 6 0







IHOYPOYHOE IIJTIAHUPOBAHHUE
7 KUIIACC

Ne ni/m

Tema ypoka

KoaunyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

[ToBTOpeHue. PaninoHanbHbie yncia

[ToBTopenue. CpaBHeHue,
yIOPSI0YMBAHNE U apr(PMETHIECKUE
HeﬁCTBHH C paqiOHaJIbHBIMHU YU CJIaMU

[ToBTOpenue. Uucnosas npsmas,
MOJyJIb YHCIIa

[ToBTOpenue. IIponeHTsI, 3anKch
MPOIEHTOB B BHJIE ApoOu U 1podu B
BH/JIE IIPOLICHTOB

HOBTOpeHI/IC. TpI/I OCHOBHBIC 3a1a41 Ha
IMPOLCHTHI

[ToBTOpenue. Tpu OCHOBHBIE 3a/1a4X HA
MPOIIEHTHI

[ToBTOpeHue. Pemenne TeKCTOBBIX
3a/1a4 apuPMETHIECKUM CTIOCOOOM

[ToBTOpenue. Pemenne 3anau us3
peanbHON MPaKTHUKU Ha YacTH, Jpoou,
IPOLEHTHI, IPUMEHEHNE OTHOLLIEHUH U
IIPOIIOPLIMH IIPH PELICHUH 3a1a4

[ToBTOpenue. Pemenue 3anay us3
peaIbHOM MPAKTUKK HA YaCTH, APOOH,




MPOIEHTHI, MPUMEHEHNE OTHOLIECHUH U
MPOTNIOPIIMI TTPU PEIICHUU 3a7a4

[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelieHue 3a1a4 Ha IBI)KCHHE, padoTy,
MOKYTIKH, HaJIOTH

1 KonTponbhas padbora no teme
"PanmonanpHble yncnaa'

12 Koopaunara To4ku Ha IpsmMoi

13 YucioBbIE IPOMEKYTKU

14 YucnoBble TPOMEKYTKU

15 Paccrosinue Mexay AByMs TOUKaMH
KOOPJIMHATHOMN IPSIMOU
[IpssmoyronbHas cuctemMa KOOpAWHAT.

16 Abciucca v opMHaTa TOUYKH Ha
KOOPAMHATHOM IUIOCKOCTH
[IpsiMoyrosibHas cucTemMa KOOp/HHAaT.

17 Abcmucca 1 opauHaTa TOUKH Ha
KOOPAMHATHOM INIOCKOCTU

18 [Tpumeps! rpadukoB, 3a1aHHBIX
dopmymnamu

19 YreHue rpadMKoB peabHbIX
3aBUCUMOCTEN

20 @YHKIMOHAIbHbBIE 3aBUCUMOCTH MEXIY
BEJIMUYNHAMU
[Honsatue @pynkunn. yHKIMA Kak

21 MaTeMaTU4eCcKast MOJEIb PEAIbHOTO

nporiecca




[Tonstue pynakumn. OyHKINS KakK

22 MaremMaTudeckasi MOJIeb PEaIbHOIO
nporecca
[Tonsitue pynakunn. OyHKINS KakK

23 MaTeMAaTHYECKasi MOJIENb PEATTbHOTO
nporecca

24 OO6mactp ornpeesieHus u 00J1acTh
3HAYCHUH (PYHKIUU

25 OO6nacTh onpeneneHus U 00JIacTh
3HAYeHUH (PYHKINU

26 CriocoOb1 3a1anust pyHKIMH

27 I'padux hyHKIIHA

)8 KonTponbHas pabota no teme
"Koopaunats! u rpaduxu.dynkuun"

29 BripaxkeHue ¢ nepeMeHHbIMH. 3HaYeHHE
BBIPQKEHUS C IEPEMEHHBIMH

30 BripaxkeHue ¢ nepeMeHHbIMH. 3HaYeHHE
BBIPQ)KEHUSI C IEPEMEHHBIMU

31 BripaxkeHue ¢ nepeMeHHbIMH. 3HaUeHUE
BBIPQ)KEHUS C IEPEMEHHBIMU

1 [IpencraBnenne 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU B BUJIE (OPMYITBI

13 [IpencraBnenue 3aBUCUMOCTH MEKTY
BEJIMYMHAMU B BUIE (OPMYITBI

34 Boruncnenus no popmynam

35 Brruucnenus no gopmynam

36 YpaBHEeHUE ¢ OJTHOM MTEPEMEHHOI.




Kopenb ypaBHeHuUs

CBolicTBa ypaBHEHU C OJTHOM

37 .
HepeMEHHOM

18 CaolicTBa ypaBHEHHI ¢ OHON
MEPEMEHHOMN

39 PaBHOCMIIBHOCTB ypaBHEHUI

40 YpaBHEHME KaK MaTeMaTu4ecKas
MO/JIJIb PEAIbHOM CUTyalluu

41 Yucno KopHeH JIMHEWHOIO YpaBHEHUS

42 Hucno KopHEH JIMHEWHOIO YpaBHEHUS

43 Pemenne TekcTOBBIX 3a71a4 ¢ IOMOLIBIO
JIMHEHHBIX YPaBHEHUN

44 JIuneniHoe ypaBHEHHUE, COACPIKALICE
3HaK MOJyJIs
KonTponbHas paboTa no remam

45 "BripaxkeHus ¢ nepeMeHHbIMU",
"JIuneiiHble ypaBHEHUA"

46 CreneHs ¢ HaTypaJIbHBIM MTOKa3aTENEM

47 CBoIlicTBa CTENIEHU C HATYPAJIbHBIM
MoKa3aTeseM

43 CBolicTBa CTENEHU C HATYPAJIbHBIM
II0Ka3aTeJIeM

49 CBoiicTBa CTENEHH ¢ HaTypalbHbIM
II0Ka3aTeJIeM

50 3anuce 4Kciia B JeCATUYHON
MO3UIIMOHHOM CHCTEME CUMCIICHUS

51 3anuch yucia B 1€CATUIHON




HOSHHHOHHOﬁ CHUCTEMC CUHUCICHUA

Onnounenbl. OJHOWIECH CTaHAAPTHOTO

32 Buaa. CTeleHs O HOYICHA !
53 OpnnowieHbl. OJHOUWIEH CTaHAAPTHOTO 1
Buaa. CTeleHs O HOYICHA
MHuorousnenbsl. MHOTOYJIEH
54 crtangaptTHoro Bujaa. CteneHnb |
MHOTOYJICHA
MHorousnenbl. MHOro4JIEH
55 craHjaptHoro Buja. CreneHpb 1
MHOTOYJICHA
56 CrnoykeHne ¥ BEIYUTaHHE MHOTOUYJICHOB 1
57 Ciio’keH1Ee U BEIYUTaHNE MHOTOYJIEHOB 1
58 Cro’keHre U BEIYUTAaHHE MHOTOYJIECHOB 1
59 YMHOXEHHUE U JAeJICHNE MHOTOUYJICHOB 1
60 YMHOXXEHUE U JeJIeHUE MHOTOYWIEHOB 1
61 YMHOXKEHHE U [eJIECHNE MHOTOUYJICHOB 1
62 YMHOKEHHUE U JeJIEHNE MHOTOYIEHOB 1
63 [IpeoOpaszoBaHue 11ETOTO BBIPAXKEHUS B 1
MHOTOYJIEH
64 [IpeoOpa3zoBaHue 1IETOTO BHIPAKCHUS B |
MHOTOYJIEH
65 [IpeoOpa3zoBaHue 11ETOTO BHIPAKCHUS B |
MHOTOYJICH
66 Kopuu MHOTOUIIEHA 1
67 Kopau MHOrO4sI€HA 1




ToxnectBo. ToxxnecTBEeHHBIE

68 npeoOpa3oBaHus alTreOpandecKux
BBIPAKEHUU
ToxnectBo. ToXIEeCTBEHHEIE

69 npeoOpa3oBaHus aNTreOpandecKux
BBIpaXKEHUI
ToxnaectBo. TOXAECTBEHHBIE

70 npeoOpa3oBaHus aNreOpandecKux
BBIPAKECHHUN
ToxnaectBo. TOXKIECTBECHHBIE

71 npeoOpazoBaHus anredpandecKux
BBIPAKECHUN
ToxnectBo. ToxkaecTBEHHbBIE

72 npeoOpa3oBaHus aaredpandyecKux
BBIPAKECHUN

73 JloKa3aTeabCTBO TOXKIECTB
KonTtposnbhas paboTa no remam

74 "CreneHs C HATYpaJIbHBIM
rokasarejem", "MuorouiaeHs!"

75 KBaapat cymMmMBbI 1 KBaJpaT pasHOCTH
JIBYX BBIPaXCHUH

76 KBagpatr cyMMbI HECKOTBKUX
BBIPAKECHUN

77 Ky6 cymmbI 1 Ky0O pa3sHOCTH ABYX
BBIPAKCHUU

78 Pa3HocTh KBa/IpaToB JIBYX BBIPAKECHUI

79 [Ipou3sBenenne pasHOCTH U CYMMBI JIBYX

BBIpaKEHUI




[TpousBeneHue pasHOCTH U CYMMBI IBYX

80 .
BBIpaXECHHI

21 CymMmMa 1 pa3HOCTb KyOOB JIBYX
BBIpaXEHUI

%) CyMmMa 1 pa3HOCTb KyOOB JIBYX
BBIPAKECHUN

23 Pa3znoxxenne MHOrouieHa Ha
MHOXHTEIN
[Ipou3sBeneHre pa3HOCTU CYyMMBI JIBYX

84 BBIPOKECHH, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPaKCHHIA

25 Pasnosxenue MHOrouJIeHa Ha
MHO>KUTENN

26 Brinecenne 0011ero MHOKHTENS 3a
CKOOKH

87 MeTton rpynnupoBKu

28 Konrponsnas padora o Teme
"®opMyJIbl COKPAILIEHHOTO YMHOKEHUs"

29 JenmumocTh neibix uncesa. CBOMCTBA
JETUMOCTH

90 JenmumocTh neibix uncesa. CBOMCTBA
JETUMOCTH

91 [IpocTteie u cocTaBHbie uncia. YETHbIC U
HEYETHBIE YNCIIA
[Ipuznaku genumoctu Ha 2, 4, 8, 5, 3, 6,

92
9,10, 11

93 [Ipu3naku genumoctu Ha 2, 4, 8, 5, 3,6,




9,10, 11

[Ipu3HaKu 1eIMMOCTH CyMMBI U

94 IIPOU3BENIEHUS 1EJIbIX YHCET IpU 1
peleHny 3a1a4
HaubGonpmmii o01uii neaurens u
95 HaMMeHbIIee 00IIee KpaTHOE IBYX 1
yucel
96 B3aumMHo mipocThie uncina 1
97 AnroputMm EBkiupa. Jlenenue c 1
OCTaTKOM
08 CpaBHeHUS 1IeNbIX YHCET 0 MOJTYJIO |
HaTypalbHOIO YKcia
99 Jluneiinasa Qynkuus, e€ cBolicTBa 1
100 Jluneitnas yHkiws, e€ cBoiicTBa 1
101 Jluneitnas QyHkims, e€ cBoiicTa 1
102 I'padux nuHEIHHON QYHKITUN 1
103 ['paduk nuHEHON QyHKIIMH 1
104 I'padux nuHeitHOM QyHKINH 1
105 I'padux nuneiHOM PyHKINM 1
106 I'paduk pyHKIMH Yy = | X | 1
107 I'paduk pyHkuun y =| X | 1
108 I'padpux pyHkImm y = | X | 1
109 I'padpux pyHkumm y = | X | 1
110 KycouHo-3a1anHbIe (yHKIIUH 1
111 Kycouno-3anannsie pyHkunm 1
112 KycouHno-3anannbie pyHkunn 1




113

Kycouno-3ananusie pyHkunm

114

KonTponbHas paboTta 1o temam
"Ilenumocts", "JIunelinas pyHkuusa"

115

YpaBHeHHE ¢ IBYMS [IEPEMEHHBIMU

116

YPaBHeHI/IC C ABYyM: IICPCMEHHBIMU

117

['padux nMuHEHHOTO YpaBHEHUS C IBYMS
NepEeMEHHBIMH

118

['padux MHEHHOTO YpaBHEHUS C IBYMS
NEPEMCHHBIMU

119

Cucrempl TMHENHBIX YPaBHEHUH €
JBYMsI IIEPEMEHHBIMU

120

Cucrembl TMHEMHBIX YPaBHEHUH €
JIBYMSI IEPEMEHHBIMU

121

I'paduueckuiit MeTO peIeHHs CUCTEMBI
JIMHENHBIX YPABHEHUH C IBYMs
NIEPEMEHHBIMU

122

['padraeckuit MeTO PEIICHUS CUCTEMBI
JIMHEWHBIX YPAaBHEHUH C JBYMsI
IIEPEMEHHBIMU

123

Pemenne cucreM ITMHENHBIX ypaBHEHUN
C IByMs IEPEMEHHBIMHA METOJIOM
MIOJICTAHOBKHU ¥ METOJIOM CJIOKEHUS

124

Pemenne cucreM TMHENHBIX ypaBHEHUN
C ABYMS IEPEMEHHBIMH METOJIOM
IIOJICTAHOBKY Y METOJIOM CJIOKEHUS

125

Pewienne cucreM JIMHENHBIX YPaBHEHUN
C ABYMs IEPEMEHHBIMH METOJIOM




INOACTAHOBKH M MCTOAOM CJIOKCHHUA

126

Pemenue cucteM TMHENHBIX ypaBHEHUI
C ABYMS IEPEMEHHBIMH METOJIOM
MOJICTAHOBKHU M METOJIOM CJIO’KECHHUS

127

Cucrema ByX JIMHEHHBIX YpaBHEHUI ¢
JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb
peanabHON CUTyalluH

128

KonTponbhas padbora no teme
"CucreMbl TMHENHBIX ypaBHEHUN"

129

[ToBTOpenue u 06o61eHNe. Bripaskenus
C IEpEeMEHHBIMU

130

[ToBTOpenue u 0600meHNe. CTENeHb ¢
HaTYpaJIbHBIM ITOKa3aTelieM

131

[ToBTOpenue u 06o0menne. OqHOUTICHBI
¥ MHOTOWIEHBI. TOX/1eCTBEHHbIE
npeoOpa3oBaHus aNTreOpandecKux
BBIpaKEHUI

132

[ToBTOpenue u 0600meHne. PopmMyIibl
COKpPAILEHHOTO YMHOXKECHUS

133

[ToBTOpenue u oboOIIEHHE.
Koopaunats! u rpadguxu.

134

[ToBTOpenue u 0606meHue. JlnneitHas
byHKIMS 1 e€ CBOMCTBA

135

Hrorosast KoHTpoIbHAs paboTa

136

[ToBTOpenue u 06061meHue. Pemenne
CHCTEM JIMHEHHBIX YPaBHEHUN C IBYMS
NEPEMCHHBIMU




OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

136




8 KUIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

HucnoBbie HEpAaBEHCTBA

CBoJCTBa YNCIIOBBIX HEPABEHCTB

CBoJiCTBa YNCIIOBBIX HEPABEHCTB

AW IN]|—

I[OKaSaTeJ'IBCTBO HEPAaBCHCTB

—_— | | — | —

HepasenctBo ¢ nepemennoi. Ctporue u
HECTPOTHE HEPABEHCTBA

HepasenctBo ¢ nepemennoii. Ctporue u
HECTPOTHE HEPABEHCTBA

CrnoxxeHre 1 YMHOKEHHE YUCITOBBIX
HepaBeHCTB. OlleHUBaHUE 3HAYCHUS
BBIPXKCHUS

CrnoxeHue 1 yMHOKEHHUE YUCIIOBBIX
HepaBeHCTB. OLleHUBaHUE 3HAUYEHUS
BBIPAKCHUS

[TonsiTue o penieHnH HEPABEHCTBA C
OJIHOM mepeMeHHOU. MHOXKeCTBO
pelieHnii HepaBeHCTBA

10

ITonsiTHe 0 penIeHUH HEPABEHCTBA C
OJIHOM nIepeMeHHOU. MHOXeCTBO
pEILICHNI HEPaBEHCTBA

11

PaBHOCHIIEHBIE HEPABEHCTBA.




HepaBeHCTBO—CJ'ICI[CTBI/Ie

12 YuciioBble IPOMEKYTKH

13 JInHeitHOe HEPaBEHCTBO C OJTHOM
[IEPEMEHHOM U MHOYKECTBO €0 PEIICHUN

14 Pelienue nuHENHBIX HEPABEHCTB C OJJHOM
MIEPEMEHHOMN

15 Pelienue nuHERHBIX HEPABEHCTB C OJJHOM
MepEMEHHOI

16 Pemenne MMHENHBIX HEPABEHCTB C OAHOU
MepEMEHHOI

17 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOMN

18 CucreMbl TMHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN
Pemienne TeKCTOBBIX 3a7a4 C TOMOIIBIO

19 JIMHEVHBIX HEPABEHCTB C OJTHOU
MIEPEMEHHOMN

20 KonTponbnas pabota mo Teme
"Hepasenctna"

21 KBagpartHbie kopHH

2 Apudmernuecknii KBaapaTHBII KOPEHb U
€ro CBOMCTBA

3 Apudmernuecknii KBaapaTHBII KOPEHb U
€ro CBOMCTBA

24 [ToHsiTHE MPPALIMOHATIBHOTO YHCIIA.
JelicTBUs ¢ UppaIlMOHATILHBIMU YU CIIAMU

25 CBoiicTBa IEUCTBUI ¢ HPPALIMOHAIBHBIMHU




qucjiaMu

26

CBolicTBa IEUCTBUM C HPPAIMOHAIBHBIMU
qrciIaMu

27

CaolicTBa I€HCTBUH C MppallMOHAIBHBIMU
YUCIIAMHU

28

CpaBHEHHME UPPALMOHAIBHBIX YHCET

29

CpaBHeHI/IC HPppauOHAIIBHBIX YUCCIT

30

MHOXeCTBO NE€HCTBUTENbHBIX YHCEIT.
IIpencraBnenus o pacCHIMpPEHUSIX
YHUCIOBBIX MHOYKECTB

31

JomycTrMble 3Ha4E€HUS IEPEMEHHBIX B
BBIPAKECHUSIX, COAEPKALINX
apumMeTnyeckue KBaapaTHble KOPHU

32

JlomycTrMble 3Ha4E€HUS IEPEMEHHBIX B
BBIPAKECHUSX, COACPKALINX
apu(meTnyeckue KBaJapaTHble KOPHU

33

ToxecTBeHHbIE MTPeoOpa3zoBaHUs
BBIPAXXEHU, COEPIKALNX
apu(pMeTHYeCKHe KBaIpaTHbIe KOPHU

34

ToxecTBeHHbIE TPeoOpa3zoBaHUs
BBIPA)XXEHUI, coepxKammx
apupMeTHYeCcKHe KBaJIpaTHbIe KOPHU

35

ToxxaecTBeHHbIE TpeoOpa3zoBaHus
BBIPAXKEHUM, COJIEPHKAITUX
apumeTnyecKkue KBaapaTHbIe KOPHH

36

ToxxnecTBeHHBIC TPEOOPA3OBAHMS
BBIPAXKEHHUI, COJIEPHKAITUX
apupMeTHIECKHUE KBaPATHhIC KOPHU




37

KonTponbnas pabota no Teme
"KBanpatHblii KOpeHb"

38

KBanpaTHoe ypaBHEeHHE

39

®opMyIia KOpHEH KBagPaTHOIO
ypaBHeHus. KonngecTBo
JICUCTBUTEIbHBIX KOPHEW KBAJPATHOTO
ypaBHEHUS

40

®opMyia KOpHEN KBagPAaTHOIO
ypaBHeHus1. KonuuecTBo
JIEVUCTBUTEIbHBIX KOPHEW KBaJPATHOTO
YpaBHEHUS

41

dopmyJiia KOpHEN KBaApPaTHOIO
ypaBHeHus. KonnuecTso
JIEUCTBUTEIILHBIX KOPHEH KBAJAPAaTHOIO
ypaBHEHUs

42

®opMyia KOpHEH KBagpPaTHOIO
ypaBHeHusA. KonnuecTBo
JIEUCTBUTEIILHBIX KOPHEN KBaJAPAaTHOIO
YpaBHEHHUS

43

Teopema Buera

44

Teopema Buera

45

YpaBHEHUSA, CBOAUMBIE K TUHEUHBIM
YPaBHEHUSIM WM K KBaJPaTHBIM
YPaBHEHUSIM

46

VYpaBHEHUsI, CBOJIUMBIE K JIMHEHHBIM
YpaBHEHHSM WM K KBaJPATHBIM
ypaBHEHUSIM

47

KBanpaTtHoe ypaBHEHHE ¢ TapaMeTpoOM




Pemenne kBasipaTHBIX YpaBHEHHIA ¢

48
napaMeTpamu

49 Pemenne kBaapaTHBIX ypaBHEHUN €
napaMeTpamu

50 Pemenne kBaapaTHBIX YpaBHEHUH,
COJEPKALINX 3HAK MOIYJIS

51 Pelienue KkBaapaTHBIX YpaBHEHUN,
COJEPKALINX 3HAK MOIYJIS

5 VYpaBHEHME KaK MaTeMaTu4ecKasi MOJIENb
peaIbHOM CUTyaluH

53 Pemmenne TekCTOBBIX 3a7jad ¢ TOMOIIIbIO
KBaJIpaTHBIX YPABHCHUN

54 KonTponbhas pabota no teme
"KBanpaTHble ypaBHeHuUs"

55 PannoHanbHbIE BBIpAXKEHUS

56 ToxnecTBeHHbIE TPeoOpa3oBaHUs
palMOHaIbHBIX BBIPAXKEHUN

57 ToxnecTBeHHbIE TPeoOpa3oBaHUs
palMOHAIbHBIX BBIPAXKCHUN

53 ToxxaecTBeHHbIE TpeoOpa3zoBaHUs
palMOHAIbHBIX BBIPAXKECHUN

59 ToxxaecTBeHHbIE TpeoOpa3zoBaHus
palOHaNbHBIX BBIPAXKEHUIN
Anrebpanueckas 1po0b. JlomycTrumble

60 3HAYEeHMsI IEPEMEHHBIX B IPOOHO-
palOHAIbHBIX BBIPAXKEHUAX

61 Anre6Gpanueckas qpoos. JlomycTumblie




3HAYCHUSA IICPEMCHHBIX B ,Z[pO6HO-
PpalrOHAJIBHBIX BBIPAXKCHUAX

Anrebpanyeckas 1po0b. JlomycTumbie

62 3HAYCHUS MIEPEMEHHBIX B IPOOHO-
palOHaIbHBIX BBIPAXKEHUAX

63 OcHOBHOE CBOWCTBO aireOpandeckoi
Ipobu

64 OcHOBHOE CBOWCTBO ayreOpandeckoi
Ipodu

65 CrnoxeHue ¥ BBIUUTAHUE alreOpandyeckux
npobeit

66 CrnoxeHue 1 BBIUUTaHUE alreOpandyeckux
nIpoOeit

67 YMHOKEHUE U JIelIeHHEe alnredpandeckux
npo0Oeit

68 YMHOKEHUE U JIelIeHHEe alnredpandeckux
npobeit

69 YMHOXKEHHUE U JiefieHHe anreOpandeckux
npobeit

70 Bo3Benenue anredpandeckoit 1podu B
CTEIEHb

71 Kontponbhas padota no teme "J[poOHo-
palMoHaNIbHBIE BhIpXKEHUS"

72 JpobHo-paninoHanbHble ypaBHEHUS
Pemenne npoOHO-paliOHAIbHBIX

73 YPaBHEHUH, CBOJIALINXCS K JUHEUHBIM

YpPaBHEHUSIM




74

Pemenne npoOHO-panioHaIbHBIX
YpPaBHEHUH, CBOJAIINXCS K TUHEUHBIM
YpaBHEHUSM

75

Pemenne npoO6HO-palioOHaTBHBIX
YpPaBHEHUH, CBOJAIINXCS K TUHEUHBIM
YpaBHEHUSAM

76

Pemenne npo6HO-palioHaTIbHBIX
YpaBHEHUH, CBOAAIIMXCA K KBAJPaTHBIM
YpaBHEHUSM

77

Pemenne npoOHO-paliOHAIbHBIX
YPaBHEHUH, CBOAAIIMXCA K KBAaJPaTHBIM
YpaBHEHUSM

78

Pemenne 1poOHO-panioHaIbHBIX
YPaBHEHUH, CBOISIIUXCS K KBaJPAaTHBIM
ypaBHEHUSIM

79

Pemenne npoOHO-paliOHAIBHBIX
YpPaBHEHUN METOI0OM 3aMEHBI
MIEPEMEHHOMN

80

Pemenue 1poOHO-paliMoOHaIBHBIX
YPaBHEHHI METOJIOM 3aMEHBI
IIEPEMEHHOMN

81

Pemenne npoO6HO-palinOHATBHBIX
ypaBHEHUN METOJIOM 3aMEHBI
MepEMEHHOI

82

Pemenne npo6HO-palioHaTIbHBIX
YpaBHEHUI METOJIOM 3aMEHbI
MePEMEHHOI

&3

Perienne TeKCTOBBIX 3aJaa4 ¢ IOMOIIBIO




JIPOOHO-PAlIMOHAILHBIX YpaBHEHUH

Perrenne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO

84 JIpOOHO-pALMOHANIBHBIX YpaBHEHUN

25 Pemenne TekcTOBBIX 3a7ja4 ¢ IOMOIIIBIO
JIpOOHO-pALMOHANIBHBIX YpaBHEHUHN

26 Pemenne TekCcTOBBIX 3a7ja4 ¢ IOMOIIIBIO
JpOOHO-pallMOHATIBHBIX YpaBHEHUN

27 Perienue TeKCTOBBIX 3ajjayu C IOMOIIBIO
JpOOHO-pallMOHATIBHBIX YpaBHEHUN

28 Perienue TekCTOBBIX 3a71ayu C IOMOIIBIO
JIPOOHO-PALIMOHANIBHBIX YpaBHEHUHN

29 I'padmueckas uHTEpIpETALIUS YPABHEHUI
C IByMsI TIEpEMEHHBIMH

90 KonTponbhas padota no teme "J{poOHo-
paloHalbHbIE YpaBHEHUS"

01 OO6nacTh omnpeaeneHust U MHOXECTBO
3HAYEHUH PYHKIUU

9 OO6nacTp omnpeaeneHust U MHOXECTBO
3HAYEeHUH PYHKLIUU

93 Crioco0bl 3a1aHus QYHKIHMA

94 I'padux GpyHkIuU
YreHue cBOMCTB (PyHKIMU MO €€

95 rpaduxy. [lpumepsr rpadukoB GyHKIHUH,
OTPa)KaIOIUX PEAJIbHBIE MPOLIECCHI
@OyHKIMH, ONIUCHIBAIOLIIE MIPSIMYIO U

96 00paTHYIO NPOMOPLUOHATbHbIE

3aBUCUMOCTH, UX Fpa(l)I/IKI/I




OyYHKIIMU, OTIUCHIBAIOUINE MPSAMYIO U

97 o0paTHYO IPOIIOPIIMOHATIEHEIE 1
3aBHCUMOCTH, UX TpapuKu
DYHKITNH, OTMMCHIBAIOIIHE TPIMYIO U
98 o0paTHYO IPOIIOPIIMOHATIEHEIE 1
3aBUCUMOCTH, HX Tpaduku
99 @yHKIMA y = X2 U €€ CBOMCTBA 1
100 @OyHkuMA y = X2 1 €€ cBOiicTBa 1
101 @dyHkuuA y = X3 1 €€ cBoiicTBa 1
102 OyHKIUA y =K/X U e€ CBONCTBA 1
103 @OyHKIMA y =K/X U €€ CBOICTBa 1
104 @yHKIUA y =VX U €€ CBOMCTBA 1
105 Kontponbnas pabota nmo Teme |
"®dyHkun"
106 CreneHs ¢ MebIM ITI0Ka3aTeaeM 1
107 CBOICTBA CTCIICHH C ILICJIBIM ITOKa3aTeIeM 1
108 CBolCTBa CTCIICHH C LICNIBIM ITOKa3aTeIeM 1
109 CBoJiCcTBa CTEINEHH C LIEIBIM [TOKA3aTeIEM 1
[IpeoOpazoBanue BeIpaXKEHUH,
110 COJICPIKAIIUX CTETICHU C LETbIM 1
MoKa3zaTejieM
[IpeoOpazoBanue BeIpaKEHUH,
111 COJICPIKAIIMX CTETIEHU C LETbIM 1
IoKa3zaTejieM
[TpeoOpazoBaHue BBIpAKCHHIA,
112 COZEPKAIINX CTENEHU C LETBIM 1

IIOKa3aTcjIeM




113

CraHgapTHBIA BUJT YUCITA

114

CranaapTHbI BU] YUCIa

115

JleficTBuUs ¢ UMCIaMM, 3alTUCAaHHBIMU B
CTaHJapTHOM BHUJIE

116

JIelicTBUS ¢ YuClIaMH, 3alIMCaHHBIMU B
CTaHJaPTHOM BHUJE

117

Pa3zmMepbl 00bEKTOB OKPYKAIOLIETO MUPA,
JUINTENILHOCTh IPOLIECCOB B
OKpY>KaoIllEM MUpE

118

Pa3meprl 00bEKTOB OKPYKAIOIIET0 MUPA,
JUTUTEIHHOCTh IIPOLIECCOB B
OKpY>KaroIleM Mupe

Pa3meprl 00bEKTOB OKpYKArOIIET0 MUpa,

119 JUTUTEIBbHOCTD MPOLIECCOB B
OKPY’KaIoIleM MHUpe

120 JlemeHne ¢ ocTaTkOM

121 CpaBHEHHUS ETBIX YHUCENT 110 MOYITIO
HATYpaJILHOTO YKCia

122 CpaBHEHHSI 1IEJIBIX YHCETT IO MOTYJTIO
HATYPaJILHOTO YKCIa

123 CBoiicTBa CpaBHEHUM IO MOTYJIIO

124 CBoiicTBa CpaBHEHHH 110 MOTYJTIO

125 OcTaTKy CyMMBI U TIPOU3BEICHUS TI0
JAHHOMY MOJTYJTIO

126 KoHTponbHas paboTta 1mo Temam
"Crenenn", "JlenumocTs"

127 [ToBTOpenue u 0600meHne. Pemenue




JIMHEWHBIX HEPABEHCTB C OJHON
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJJHOM MIEPEMEHHOMN

128

[ToBTOpenue u 0600meHne. Pemenue
JMHEHWHBIX HEPABEHCTB C OHOU
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPaBEHCTB C OJHOW MTEPEMEHHOMN

129

IToBTOpEeHME U 00001IEHNE.
ToxxnecTBeHHBIC TPEOOPA3OBAHMS
BBIPAXKEHHUI, COJEPHKAIUX
apupMeTHIeCKUe KBaIpaTHbIe KOPHU

130

IToBTOpenue u o6od1eHue. Pemenue
KBaJpaTHBIX YpaBHEHU. Pemenne
TEKCTOBBIX 3aJ[a4 C TIOMOIIIBIO
KBaJIpaTHBIX YPaBHEHUN

131

[ToBTOpenue u o6obmmeHue. Pemenue
3a/1a4 U3 PeaIbHOM KU3HU

132

[ToBTOpeHnue u 06oOIIEHHE.
ToxnecTBeHHbIE TPE0OPA30BAHNUS
paLMOHAJIbHBIX BBIPAKEHUN

133

[ToBTOpenue u o6o6meHue. Pemenue
JIPOOHO-PAMOHAILHBIX YPAaBHEHUH,
CBOIAIINXCS K TMHEHHBIM HUJIN K
KBaJIpaTHBIM ypaBHEHUSAM. Perrenne
TEKCTOBBIX 3a7[a4 C TIOMOIIBIO TPOOHO-
palMOHATBHBIX YPaBHEHHIA

134

[ToBTOpenue u 0600mEeHne. Pemenue
TEKCTOBBIX 33134 pa3IMYHBIMU




cnocobamu

135 Hrorosast koHTpOsIBHAS paboTa

136 IToBTOpenue u o6od1eHne. Pemenue

3a/1a4 U3 peajbHOU KU3HU

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

136




9 KUIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

Oynkius. CBoicTBa QyHKINN: HYITH

(GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA

(GyHKIMU, TPOMEXKYTKH BO3pACTaHUS U
yObIBaHUS QYHKIUH, YETHBIE U HEUETHBIE
¢byHKUIMHN, HauboblIee 1 HaUMEHbIlee
3HaYCHUS YHKIIUN

Oynkuus. CoiicTBa QyHKIUN: HYJIU

GyHKIIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA

(GyHKIUH, TPOMEXYTKH BO3pACTaHUs U
yObIBaHUs (PYHKINHU, YETHBIE U HEUETHBIE
GbyHKIMHM, HauboJbIlIee U HaMEHbIIee
3HA4YeHUs! QYHKLUU

[Toctpoenue rpadukoB QpyHKIUH C
MIOMOIIbIO IPeoOpazoBaHuUl

[Toctpoenue rpapukoB GyHKIHIA ¢
MOMOIIbIO IPeoOpazoBaHuUl

KBanparsbiii Tpéxunes. Kopau
KBaJIpaTHOTO TpEXWIEHa

Paznoxenue KBaJIpaTHOT O TpéX‘IJ’IGHa Ha
JIMHEHBIE MHOXKUTEIN

Paznoxenue KBaJIpaTHOT O TpéaneHa Ha
JIMHEITHBIE MHOKHUTEIIH




KBanpatuunas ¢pyHKIus 1 €€ cBOIiCTBa

[Tapa6omna, KOOpIUHATHI BEPIITUHBI

7 1apaboJibl, 0Cb CHMMETPHUH 1apadoIIbl

10 [Toctpoenue rpaduka KBaAPaTUIHON
byHKITIN

1 [Toctpoenue rpaduka KBaAPaTUIHON
byHKIIUN

12 [Toctpoenue rpaduka KBaApaTUIHON
byHKIIUU
[Tonoxxenune rpaduka KBaApaTUIHON

13 (GYHKIIUHM B 3aBUCUMOCTH OT €€
ko3 purmeHToB
[Tonoxxenue rpadrka KBaApaTHUHOMN

14 (GYHKINU B 3aBUCHMOCTH OT €€
Koa(purmeHToB

15 Hcnonb30BaHne CBOKWCTB KBaAPATUIHOMN
(byHKUIMU 1715 pelieHus 3a1a4

16 Hcnonb3oBaHue CBOKWCTB KBAaAPATUYHOMN
(byHKUIMU 1715 pelieHus 3a1a4

17 Hcnonb3oBaHue CBOKWCTB KBAAPATUYHOMN
GYHKIUM 1715 peleHus 3a1a4y

13 Crenennpie (GYHKIMH C HATYPAITbHBIMA
MOKa3aTeNSIMH, UX TpaUKu 1 CBOHCTBA

19 Crenennpie (GYHKIMH C HATYPAITbHBIMA
MOKa3aTeNsIMU, UX Tpa(UKU U CBONCTBA

20 CreneHHble (YHKIIUU C HATYPATHHBIMU

MOKa3aTeNsIMU, UX TpaUKH U CBONCTBA




CreneHHble (YHKIIUU C HATypaTbHBIMU

21 MOKa3aTeNsIMU, UX Tpa(UKU U CBOHCTBA

2 Ipaduxn dyHkmmit: y =Vx ,y =3x,y=|
X|

3 |Fpa(1)1/11<1/1 dyskmmit: y =Vx , y=*x,y=|x

24 I'paduku Gynxmmit: y = Vx ,y =3x,y =]
X|

25 Konrponsnas padora no teme "®@yHkuun"
[TonsiTue 0 penieHny HEPABEHCTBA C OJTHOM

26 IepeMEeHHO. MHOXKECTBO pEeIIeHUN
HEpaBEHCTBA

27 KBanpatHble HepaBeHCTBa € OJTHOM
MePEMEHHOMN

73 KBazpaTHble HEpaBEHCTBA C OJJHOU
MePEMEHHOMN

29 Perienue HepaBeHCTB rpaduyeckum
METOJIOM U METOJIOM UHTEPBAJIOB

30 Pemennie HepaBeHCTB rpaguueckum
METOJIOM U METOJIOM UHTEPBAJIOB

31 HepasenctBa, coneprkaiiye 3HaK MOILYJIs

32 HepasenctBa, coneprkaiine 3HaK MOILYJIst

13 Cucrembl HEpaBEHCTB C OAHOM
IIEPEMEHHOMN

14 CucreMbl HEpaBEHCTB C OAHOU
[IEPEMEHHOMN

35 Pemennie TeKCTOBBIX 3a71a4 ¢ TOMOIIBIO




HCPABCHCTB, CUCTCM HCPABCHCTB

36

Pemmenne TekCTOBBIX 3aJa4 C IOMOIIBIO
HCPAaBCHCTB, CUCTEM HCPABCHCTB

37

HepaBeHCTBO ¢ 1ByMsI IEPEMEHHBIMH.
Pemenne HepaBeHCTBaA € IByMs
[IEPEMEHHBIMU

38

I'paduueckuii MeTO perIeHus: CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMU

39

Cucrembl HCPAaBCHCTB C ABYMA
MNEPEMCHHBIMU

40

KonTponbhas pabota no teme
"KBanparHbie HepaBeHCTBA"

41

bukBanpaTHble ypaBHEHUS

42

[Ipumepsl IpUMEHEHNH METO0B
PaBHOCHUJIBHBIX IIPe0Opa30BaHuil, 3aMEHBI
MIEPEMEHHOM, rpaduueckoro MeToa npu
pelieHuu ypaBHeHu 3-i u 4-i creneHen

43

IIpuMmepsl IpUMEHEHUN METO0B
PaBHOCHUJIBHBIX IIPe0Opa30BaHuil, 3aMEHbI
NEPEMEHHOM, rpauuecKoro MeToa rnpu
perieHnu ypaBHeHu 3-i u 4-i creneHen

44

IIpuMmepsl IpUMEHEHUN METO0B
PaBHOCHIIBHBIX NTPe0Opa30BaHUM, 3aMEHBI
NEePEMEHHOM, rpauuecKoro MeToaa Mpu
peleHny ypaBHeHui 3-1 u 4-1 creneHen

45

Pemenne qpoOGHO-palinoHaIbHBIX
ypaBHEHU U HEPABEHCTB

46

Pemenne npoOGHO-palinoHaIbHBIX




ypaBHEHUU U HEPABEHCTB

47

Pemenne npoOHO-pannoHaIbHBIX
YpPaBHEHUI U HEPABEHCTB

48

Pemenue 1poOHO-paioOHaIBHBIX
YpPaBHEHUI U HEPABEHCTB

49

Pemrenue cucreM ypaBHEHUN ¢ AByMs
[IEPEMEHHBIMU

50

Pemenue cuctem ypaBHEHHI ¢ IBYyMs
MepEMEHHBIMU

51

Pemenue mpocteimux cucrem
HEJIMHENHBIX YPABHEHUH C ABYMS
MepEMEHHBIMU

52

Pemenne mpocredmmx cuctem
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMHU

53

Pemenne mpocredmux cuctem
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

54

Pemenue mpocredmumx cuctem
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

55

I'paduueckuii MeTO/] peIIeHus! CUCTEMBbI
HEJIMHEVHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

56

I'padmyeckuit MeTo perieHus CUCTEMBI
HEJIMHEHBIX YPABHEHUH C IBYMsI
MepEMEHHBIMU

57

CucrtemMa IByX HEJTMHEWHBIX YPaBHEHUH C




IBYMsI IEPEMEHHBIMU KaK MOJIETh
peanbHOU CUTYyaIuu

58

Cucrema 1ByX HEJTMHEHHBIX YPaBHEHUN C
IBYMs IEPEMEHHBIMU KaK MOJEIb
peanbHON CUTyallun

59

Cucrema 1ByX HEJTMHEMHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU KaK MOJIEb
peanbHON CUTyalun

60

Cucrema IByX HEJIMHEHHBIX YPABHEHHI C
JBYMsI IEPEMEHHBIMU KaK MOJEb
peaNbHON CUTYaluU

61

Cucrema HETMHENHBIX YPABHEHUH C
rapaMeTpoM

62

Cucrema HETMHENHBIX YPABHEHUH C
I1apaMeTpoM

63

Cucrema HETMHEHHBIX YPaBHEHUH C
IapaMeTpoM

64

[Ipocrelinne HEpaBEeHCTBA C ABYMSI
MEPEMEHHBIMU U UX CUCTEMBbI

65

KonTponbnas pabota o Teme "YpaBHEeHuUS,
HEPaBEHCTBA U UX CUCTEMBI"

66

IloHsTHE YHCIIOBOM HNOCIEIOBATEILHOCTH.
Koneunrle 1 6eCKOHEUHBIE
OCICaA0BAaTCIBHOCTHU

67

OrpanudeHHas MocIeA0BaTeIbHOCTb.
MonoTtoHHO Bo3pacTaromias (yObIBaro1as)
MOCIIe0BATEIHHOCTh

68

Cnioco0n1 3aJaHus 1IO0CJIICIJ0BATCIBbHOCTH




OTHCATEIbHBIN, TAOJUYHBIN, C TTOMOIIBIO
(hOopMyJIBI N-TO WICHA, PEKyPPEHTHBIN

Apudmernueckas U reoMmeTpudecKas

69
IIPOrpecCum

70 Apudmernueckas U reoMmeTpudecKas
IIPOrpeCCUn

71 CBoiicTBa 4IeHOB apu(METUIECKOH U
F€OMETPUYECKOH ITPOrPECCUt

7 CBoiicTBa 4IeHOB apu(PMETUIECKOH U
FeOMETPUYECKON MPOrpeccuit

7 ®opMyJbl N-ro wieHa apupmeTnyeckon u
F€OMETPUYECKON MPOrpeccuit

74 ®opMyIIbl N-ro wieHa apupmeTndeckon u
Tr€OMETPUYECKOM ITPOrPECCUI

75 @®opmyIibl N-ro WieHa apuMeTHIECcCKon n
Tr€OMETPUYECKOM ITPOrPECCUI
@opMyIIbl CyMMBI IIEPBBIX N YICHOB

76 apu(MeTH4ecKoi U reOMeTPUUECKOM
porpeccuit
@opMyIIbl CyMMBI IIEPBBIX N YICHOB

77 apu(PpMETHICCKON U TEOMETPUIECCKOM
IIPOrpeccuit
@®opMysIbl CyMMBI IIEPBBIX N YJIECHOB

78 apupMETHIECKON U TEOMETPUIECKOM
Iporpeccuit

79 3a1aun Ha MPOLEHTHI, 0AHKOBCKUE BKJIA/IbI

" KpCAUThBI




33,[[3‘11/1 Ha IPOUCHTHI, 0OaHKOBCKHE BKJIaJbI

80
Y KpPEeIUTHI

21 3ajaun Ha MPOLICHTHI, OAHKOBCKHUE BKJIAIIBI
U KPEeIUTHI

2 3ajaun Ha MPOLICHTHI, OAHKOBCKHUE BKJIAIIBI
U KPEIUTBI

23 3aayn Ha MPOLIEHTHI, OAHKOBCKUE BKJIAIbI
U KPEIUTBI

24 3aaun Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI
U KPEIUTHI

25 3ajaun Ha MPOIICHTHI, OAHKOBCKHUE BKJIAIBI
U KPEIUTHI
[IpencraBnenue 0 CXOAUMOCTH

26 MOCJIEIOBATEILHOCTH, O CYMMHUPOBAHUH
OECKOHEYHO yOBIBAIOIICH TeOMETPHIECKOM
MIPOTPECCUH
[IpencraBnenue 0 CXOAUMOCTH

%7 MOCJIEIOBATEILHOCTH, O CyMMHUPOBAHUH
0eCKOHEYHO yOBIBAOIIEH reOMETPUIECKOIM
MPOTPECCUH

88 MeTton MaTeMaTH4ecKOl NHIYKIMH

89 Meroa MareMaTHueCKOM MHIYKIIUH

90 KonTtponbhas padota mo teme "Hucnossie
MOCJIE0BATEIHOCTH U IPOTPECCUN”

91 Kopensb n-ii crenenu. CBoiicTBa KOpHSI n-if
CTETIEeHU

92 Kopensb n-iif crenenu. CBoiicTBa KOpHS n-if




CTCIICHU

93 Kopens n-ii crenenn. CBoilcTBa KOpHS n-i

CTCIICHU

94 CTGHCHB C paI_II/IOHaJII:HBIM I10Ka3aTcJICM U
€€ CBOIICTBa

Crernens ¢ palOHAJIbHBIM IMOKAa3aTCJICM U

95 .o
e€ cBOICTBa

CreneHs ¢ palHOHAJIbHBIM IMOKA3aTCJIEM U

96 .
eé cBoiicTBa

ToxnecTBeHHbIe TPeoOpa30BaHUS
97 BBIPAXKECHMM, COAEPIKAUX KOPEHb N-1
CTEINEHH

ToxnecTBeHHBIE TPe0Opa30BaHUS
98 BBIPAKEHUI, CoiepKaluX KOPEHb N-i
CTEICHU

ToxnecTBeHHBIE TPe0Opa30BaHUS
99 BBIPAKEHUI, COIepKALLUX KOPEHB N-I
CTETICHH

ToxnecTBeHHbIE TPEOOPA3OBAHUS
100 BBIPAKCHUM, COAECPIKALUX CTEIIECHb C
paloHalIbHBIM IIOKa3aTelleM

ToxnecTBeHHBIE TPEOOPA30BAHUS
101 BBIPAXXEHUI, COAEPIKALIUX CTETEHb C
palMOHAIBHBIM ITOKAa3aTEIeM

KonrponsHas padora no teme "Crenens ¢

102
palMOHAJIBHBIM TTOKa3aTesaeM"

103 [ToBTOpenne u 0600meHue. Yncna u

BBIYMCIICHUA (3aHI/ICB, CPaBHCHHUC,




JCUCTBUS C ICHCTBUTEILHBIMU YNCIIAMH,
YHUCJIOBAsI TIpsiMast )

104

[ToBTOpenue u 06o61enHue. Yucna u
BBIYHMCIICHHSI (3aITUCh, CPABHEHUE,
IEUCTBHUS C JEUCTBUTEILHBIMHA YHCIAMU,
YHUCJIOBAsI TpsiMast )

105

[ToBTOpenue u 06o6menue. Yncna u
BBIYUCIICHHS (TIPOIICHTHI, OTHOIICHUS,
MIPOIOPLIUK)

106

[ToBTOpenue u o6o0mmenue. Yncna u
BBIYHCIICHUS (TIPOLICHTHI, OTHOILICHHS,
MIPOIOPLIUN)

107

[ToBTOpenue u 0606menue. Yncna u
BBIUKCIICHUS (pEIlleHue 3a7a4 U3 pealbHOM
KU3HH)

108

[ToBTOpenue u 06o06menue. Yncna u
BBIUMCIICHUS (pellleHue 3a7a4 U3 peabHOM
KU3HH)

109

[ToBTOpenue u 0600meHne. Yncna u
BBIYHCIICHUS (OKpYyTJIEHHE, TPUOINKEHHE,
OIICHKA)

110

[ToBTOpenue n 0600menne. TexcToBbie
3aauu (peleHne TEeKCTOBBIX 3a71a4
apu(PMETHYECKIM U alreOpandecKuM
crioco6amun)

111

[ToBTOpenue u 0600meHue. TekcToBbIC
3aauu (pemeHne TEKCTOBBIX 3a1a4
apru(pMETHIECKUM U anreOpandecKum




crioco0amMu)

112

[ToBTOpenue u 0600meHne. TexcToBbie
3a/auu (peleHne TEKCTOBBIX 3a71a4
apu(pMETHIECKUM U anreOpandecKum
crioco6amu)

113

[ToBTOpenue u 0606menHue. TekcToBbIe
3aauu (peleHne TEKCTOBBIX 3a71a4
apu(pMETUIECKUM U anreOpandecKum
criocobamun)

114

[ToBTOpenue u 06006meHue. TekcToBbIC
3a/1auu (pelleHne TEKCTOBBIX 3a1a4
apu(pMETUIECKUM U anreOpandecKum
criocobammu)

115

[ToBTOpenue u 0606menHue. TekcToBbie
3a7auu (pereHne TeKCTOBBIX 3a1a4
apuMeTHdecKuM U anredpandecKum
croco6amu)

116

[ToBTOpenue u o6oOIIEHHE.
AnreOpanyeckre BbIpaKeHUsI
(mpeobpazoBaHue aNreOpandecKux
BBIPQKCHUH, COJCPIKAIIUX CTEICHB C
LIEJIBIM TIOKa3aTesIeM)

117

[ToBTOpenue u o6oOIIEeHHE.
AnreOpanyeckre BhIpaKeHUsI
(mpeobpazoBaHue aNreOpandecKux
BBIPAKEHUH, COJEPIKAIIUX CTENEHB C
LIEJIBIM TTOKA3aTEJIEM )

118

[ToBTOpeHue u 06001IeHHE.




AnreOpandeckre BhIpaKCHUS
(mpeobpazoBaHue anreOpanvdecKux
BBIPKEHUH, COJIEPIKAIIUX CTEIICHD C
EJIBIM TTOKa3aTeeM)

119

[ToBTOpeHue u 06001IEeHuE.
AnreOpandyeckue BEIpaKCHUS
(mpeobpazoBaHue anreOpanvdecKux
BBIPKEHUH, COJIEpKAITUX
apupMeTHIECKUNA KBaIPaTHBIA KOPEHB)

120

[ToBTOpEeHMe u 06001IEHNE.
AnreOpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anreOpanvdecKux
BBIPa)XEHUI, cofepxKamux
apudmeTryecKuil KBaJIpaTHbII KOPEHb)

121

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHue anreOpanvdecKux
BBIPAXKEHUI, COJIEPHKAITUX
apudmeTryecKuil KBaJIpaTHbII KOPEHb)

122

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(mpeoOpa3oBaHHe LETBIX U IPOOHO-
PalMOHATBHBIX BBIPAKCHUI)

123

[ToBTOpenue u o6oOIIEHHE.
AnrebpanyecKue BbIPaXKEHUs
(mpeoOpa3oBaHHe LETBIX U IPOOHO-
palMOHABHBIX BBIPAKCHUI)

124

[ToBTOpenue u o6oOIIEeHHE.
AnrebpanyecKue BhIPAKCHHUS




(mpeobpazoBaHue METBIX U IPOOHO-
paIMOHATHHBIX BBHIPAXKCHUH )

125

[ToBTOpEeHMe u 06001IEeHNE.
AnreOpanyeckre BeIpaKeHHs
(mpeoOpa3oBaHHe LETBIX U IPOOHO-
palMOHABHBIX BBIPAKESHUI)

126

[ToBTOpenue u 06o0IIEeHNE.
AnreGpanueckue BbIpaxeHUs (pa3ioKeHue
MHOTOYJIEHa Ha MHOKUTENH, B TOM YHUCIIE C
HCIIOJIb30BaHuEM (OPMYJI COKPALIEHHOTO
YMHOKCHHS)

127

[ToBTOpenue u 06o0IIEeHNE.
Anrebpanueckue BoIpaXeHus (pasIoxKeHne
MHOTOYJIEHa Ha MHOKUTEJIH, B TOM YHUCIIE C
HCIIOJIb30BaHUEM (POPMYJI COKPALIEHHOTO
YMHO>KEHUS)

128

[ToBTOpeHue 1 0600IIeHHE.
Anrebpanueckue BoIpaxeHus (pazioxKeHne
MHOTOWJIEHA HA MHOXKHUTEIH, B TOM YHCIIE C
MCTIOJIb30BaHUEM (POPMYII COKpAIIEHHOTO
YMHO>KEHUS)

129

[ToBTOpenue u o6oOIIEHHE.
AnreOpanyuecKre BhIPaKCHUS
(MonenHMpoBaHue C MOMOIIBIO GopMyIT
peanbHBIX MPOLIECCOB U SIBJICHHI)

130

OyHkMu (MOCTPOEHUE, CBONWCTBA
M3yYEHHBIX (DYyHKITHI)

131

[ToBTOpenue u 0606menue. yHKIUU




(mocTpoeHue, CBOMCTBA U3yUEHHBIX

(hyHKIIHIA)
[ToBTOpenue u 06061eHne. yHKIUU

132 (mocTpoeHue, CBOMCTBA N3YYCHHBIX 1
byHKIIMI)
[ToBTOopenue u 0600meHne. OyHKIUHN

133 (rpaduueckoe peleHre ypaBHEHUH U UX 1
CUCTEM)

[ToBTOpenue u 06061meHne. OyHKIUHN

134 (rpacduyeckoe perieHue ypaBHEHHA U X 1
CUCTEM)
135 HroroBas koHTponbHAs paboTa |
136 [ToBTOpenue u 0600meHNe. DYHKITUN |
(MozenrpoBaHue peallbHbIX MPOLIECCOB)
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOT'PAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Anrebpa. 7 kiacc: yue6. mocodue st 001eo0pa3oBar. OpraHu3aiuii: yriayod.
ypoBeHb/ MakapsrueB, Mun ok, HemikoB u jip. - M.: IIpocBernienue
Anrebpa. 8 kiacc: yue0. mocobue s 0011eo0pa3oBar. opraHu3aiuii: yriyom.
ypoBeHnb/ MakapsrueB, Muniok, Hemkos u nip. - M.: [IpocBemienue
Anrebpa. 9 kiacc: yue0. mocobue s 001meoopa3oBar. OpraHu3auii: yriyom.

ypoBeHb/ MakapbrueB, Muntok, HemkoB u ap. - M.: [Ipocselenue

METOIUYECKHUE MATEPUAJIBI U151 YUUTEJIA

Anrebpa. Metoanueckne peKOMEHIAIUH. 7 Ki1ace : y4e0. mocodue s
obmeoopazosar. opranuzanmii / 1. E. deoktucros. — M. : I[IpocBemnienune
Anrebpa. Metoaudeckue pekoMeHIaIuu. 8 Kiace : yue0. mocooue mis
oOieo6pazosar. opranuzanuii / . E. ®eoktucros. — M. : IlpocBenienue
Anrebpa. Metonuueckue pekoMeHaanuu. 9 kiacc : yued. mocooue ajis

obieoopazosar. opranuzanuii / 1. E. deoktucros. — M. : IIpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET
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