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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
MPOJOKEHUS O00pa3oBaHWsl W IS TOBCEAHEBHOW KW3HU. PazButue vy
OOyJarolmuxcs HAYYHBIX TPEACTABICHUNH O TMPOUCXOKACHUH U CYIIHOCTH
anredpandecknux aOCTpakIMil, crnoco0e OTpaKeHUs MaTeMaTU4YEeCKOW HayKou
SBJIEHUH M TPOLECCOB B NpHUpPOJE M OOILIECTBE, POJIM MaTEMaTH4YECKOrO
MOJCIMPOBAaHUS B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYIHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOAMMBIX
JUIs. ajanTalydyd B COBpPEMEHHOM LudpoBoM obmiecTtBe. M3yuenuwe anreOpsl
oOecrieynBaeT  pa3BUTHE YMEHHs  HaOIOIaTh, CpaBHUBATh, HAXOJMTh
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBILLUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJBI, (HOPMYIHPOBATH
yrBepxacHusI. OcBOeHHE Kypca anreOpsl o0ecrednBaeT pa3BUTHE JIOTHYECKOTO
MBIIICHUS OOYYalOIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE
paccyxJeHus, o00OIleHHe U KOHKPETH3allUI0, a0CTparupoBaHUE U aHAJIOTHIO.
OO6yuenune anrebpe mpearnosgaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHLHOMN
JESTEIbHOCTH  OOYYaroIMXCsl, TMOITOMY CAaMOCTOSTEIBHOE pEIIeHHe 3a1ad
00yUaIOIUMUCS SBISIETCS pealin3ainel AesITeIbHOCTHOTO MPUHITUIIA O0yISHHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTOo
U3y4YEHHUS OCHOBHOE MECTO 3aHHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIUMCICHUA», «AJNreOpanyeckue BBIpaXEHUs», «YpaBHEHUA U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX COJAEp)KaTEIbHO-METOTUIECKIX
JIMHUM Pa3BUBACTCSA HA MPOTKEHUU TPEX JIET U3YUYEHUsI Kypca, B3aUMOJACHCTBYs C
JPYTUMHU €r0o JUHUSMU. B Xome u3ydeHuss Kypca OOyYaroIIMMCSl TPUXOIUTCS
JIOTHYECKH pacCyAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsi3U
C 9TUM B TporpamMmy yueOHOTro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3ieliax MaTeMaTHYeCKOro
oOpa3oBaHMsI W  CIOCOOCTBYIOIIME  OBJAJEHUI0  OOYYalOUIUMHUCS  OCHOB
YHHMBEPCAJIbHOIO MaTeMaTH4ecKoro s3blka. Coaep:KaTeNbHOM M CTPYKTYpHOMU



OCOOCHHOCTBIO y4eOHOro Kypca «AnredOpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapakTep.

Copepxxanne nuMHUM «YWCiia W BBIYMCICHHS» CIYKUT OCHOBOW JUIS
JanbHEHIIero U3y4eHus MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOPUTMaMHU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TIOBCEIHEBHOM
®KU3HU. Pa3BuTHE NMOHATHA O YMCJIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBS3aHO C PALMOHAIBHBIMU M UPPALMOHAIBHBIMM YHCIaMU, (HOpMUpPOBAHUEM
MPEACTABICHUN O JACHCTBUTEIBHOM 4YHCIIE. 3aBEPUICHUE OCBOCHHS YHCIIOBOU
JIMHUU OTHECEHO K CpeiHeMY 0011eMy 00pa30BaHMUIO.

Copnepkanue JByX aireOpanyecKux JUHUN — « AIreOpandecKue BhIPAKCHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHUYECKOro amnmnapara, HeoOXOAUMOIo JUIsl pelieHHs 3ajad MaTeMaTHKH,
CMEXXHBIX MIPEJIMETOB U OKpYyXarolien peabHOCTH. Ha ypoBHE OCHOBHOTO 001IETO
oOpa3oBaHus y4eOHBIH MaTepHall TPYHNIUPYETCSs BOKPYr  PallMOHAIBHBIX
BBIpOKEHUI. AnreOpa IEMOHCTPUPYET 3HAYEHUE MATEMaTUKH Kak s3bIKa s
NOCTPOEHUSI MATEMAaTHYECKMX MOJIEIE, ONMHCAHMs NPOLECCOB U SIBICHUUN
peanbHOro Mupa. B 3agaun oOyueHuss anreOpe BXOISAT TakkKe JalibHEHIIEe
pa3BUTHE AJITOPUTMUYECKOTO MBIIIICHUS,, HEOOXOAWMOIO, B YaCTHOCTH, MJif
OCBOCHMSI Kypca HMH(POPMATUKH, M OBJIAJICHUE HAaBBIKAMHU JEAYKTHBHBIX
paccyxaenuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaKEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-TpadUUIECKON JIMHUU HALEJIEHO Ha MOJyuYeHUe
OOyYarONIMMUCS 3HAHUNA O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTH4eCcKol MOJeNn
JUTSL ONTMCAHUS M UCCIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmiectBe. M3yueHue martepuana CHOCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHOT'0, CUMBOJINYECKOTO, IpaUuecKkoro, BHOCUT BKJaJ B (POpMHUpOBaHUE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

VYrinyOnéHHbIi Kypc anreopsl XapaKkTepU3yeTcs V3YYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammaparta M CBA3aHHBIX C HHUM METOJIOB
pemieHus: 3agad. Ausrebpa SBISETCS SA3BIKOM IS ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTeMaTH4eCKOro MoaenupoBaHus. llpu
TOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPUHATHIE B anredpe
npaBuia UX KOHCTPYMPOBAHHUSI  CIOCOOCTBYIOT (OPMHPOBAHUIO  yYMEHUU
00OCHOBBIBATh U JIOKA3bIBATh CYXACHUS, pa3BUBAIOT MATEMATUYECKYIO HHTYHUIIHIO,
KpPaTKO M HAIVISIIHO PACKPBIBAIOT MEXAHU3M JIOTMYECKHX MOCTPOCHHMM M y4yaT HX
npuMeHeHuto. Tem campiM anredpa 3aHUMaeT OJHO W3 BEAyIIUX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIIJICHUS 00YyUYarOIIUXCsl.



CormacHo yueOHOMY IIaHy B 7-9 kjaccax w3ydaercs Y4eOHBIH Kypc
«Anredpa», KOTOPbIA BKIIOYAET CJEAYIOIINE OCHOBHBIE pPa3Jielbl COJEPIKAHMUS:
«Yucna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKIIUI.

Ha uzydenue yyebHoro kypca «Anredpa» orsoautcs 408 yacos: B 7 kjacce
— 136 gacoB (4 yaca B Henelno), B 8 kinacce — 136 yacoB (4 yaca B Helelno), B 9
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Panmonanehele umcia. CpaBHEHHE, yNOpSAOYMBAaHUE U apUPMETHUECKHE
JEUCTBHS C PAllMOHAJIBHBIMU YHCIIaMU. YHcioBas psiMasi, MOIyJb YHACIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3UIMOHHON CUCTEME CUHUCIICHMUS.

Pemenne TekcTOBBIX 3a7au apuMeTHuecKuM crocoboM. Pemienue 3amau u3
peaIbHOM MPaKTUKK Ha 4acTH, Ha JPOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIECHUN
U IpONOpUMH MNpH pEelIeHUM 3ajad, pelIeHuEe 3ajad Ha JABM)KEHUE, paloTy,
MOKYTIKHU, HAJIOTH.

JlenmumocTs Leabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocraBHble uucia. YErHple W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku n€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEIBIX YUCEII IIPU PEIICHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

HauGonpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONIepalluy HaJl OCTaTKAMHU.

AuredpanvyecKue BbIPpAKEHUSA

BelpaxkxeHre C IEpEeMEHHBIMU. 3HAUYECHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBnenne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANTreOpanueCKUX BhIPAXKEHUH.
JloKa3aTenbCTBO TOXKIECTB.

Opnounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OHOUYIECHA.

MHuorounensl. MHorowsneH crasgapTHoro Buzaa. CTeneHb MHOTOWIEHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JieeHrne MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpQXEHHH, KyO CyMMbl M KyO0 pa3HOCTH JBYX BBIpaXXEHHH, pa3HOCTb
KBaJIpaTOB JIBYX BBIPD@KECHHUI, NPOU3BEIACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUIA, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

PaznosxeHne MHOro4uIeHa Ha MHOXKUTENU. BbiHECceHne 001Iero MHOXHUTENS 3a
CKOOKH. MeTo 1 TpyIIupOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHor. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YeCcKasi MOJENb PEaJbHON CUTyallUH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHNHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMbl JMHEWHBIX YpaBHEHUH C JByMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusd. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAK MOJIEIIb PEAIBHON CUTYAIIHH.

DOyHKINHA

Koopaunara Touku Ha npssMou. YnciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoOpaMHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM TuiockocTH. IlpuMepsl rpadgukoB, 3agaHHbix (popmynamu. Urtenue
rpauKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHartne QyHKOuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0xacTh
onpejienieHuss U o6nacTe 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHusi (PYHKIUH.
I'paduk pynkunu. IloHATHS MakcuMymMa U MUHHMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAX PeaNbHBIX 3aBUCUMOCTEMN.

Jluneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
bynkuuu y = |x|. Kycouno-3aganusie QyHKIum.

8 KVIACC

Yuciaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKHUIl KBaApaTHBIN KOPEHb U €r0 CBOMCTBA.
[TonsiTne uppanmoHanbHOrO uMcia. JleHCTBUA C HPpPALMOHATIBHBIMU YHUCIAMH.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

IIpencraBienuss O pacIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHncel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBust ¢ ocrtatkamu. OctaTku cteneHei. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl OOBEKTOB OKpYXAlOUIero MHpa, JIUTEIBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B APOOHO-
palMOHAIBHBIX  BBIpaKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckol apoOwu.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JCJICHUE anre0pamdeckux JIpoOeH.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUMH.

JonycTuMble 3HAa4Y€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue KBajApaTHble KOpHH. TOXJeCTBEHHbIE MpeoOpa3oBaHuUs
BBIPKEHHI, COIEpKAIMX apu(PMETUYECKHE KBAPATHBIE KOPHH.

Cremenb C 1eNbIM MOKazaTenemM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUI, COAEPKAIINX CTETICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAAPATHOTO YpPABHEHWS.
KosmmuecTBO NeNCTBUTENBHBIX KOPHEN KBAJIPATHOTO ypaBHEHUs. Teopema Buera.
YpaBHeHUs, CBOAWMbBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PenieHue TeEKCTOBBIX 3a1a4 ¢
MOMOILBIO KBAJIPaTHBIX YPABHEHHIA.

HpoOHo-pannoHanbHble  ypaBHEHHs. PeleHue  IpoOHO-pallMOHATBHBIX
ypaBHeHUH. PenieHne TEKCTOBBIX 3aJad C IOMOIIBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIisl YPAaBHEHHM C IBYMS TIEPEMEHHBIMHU.

Uucnossle HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaBeHncTBo ¢ nnepemenHoi. CTporue u HeCTporue HepaBeHcTBa. CloKEHNE
M YMHOXXECHHME YHUCIOBBIX HEpaBeHCTB. OILICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOKECTBA €r0 PEIICHUMU.
Penienne NMHENHBIX HEPABEHCTB C OHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DOyHKIUU

OO0uacTh onpeaeneHnst 1 MHOXECTBO 3HaueHui pyHkunu. CriocoObl 3a1aHus
bynkuunid. ['padux Gynkunn. Utenue coiicTB pyHkunu 1o e€ rpaduxy. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOMIUX PEeaTbHBIE MPOIECCHI.

Jluneninas Qynkrusa. DyHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIbHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| # ux cBoiicrBa.
Kycouno-3anannsie GyHKINN.



9 KIIACC

Yucnaa v BIYMCICHUSA

Kopenb n-i1 crenmenu u ero cBoictBa. CTENEeHb C PalMOHAIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxxecTBeHHbIE TIPeoOpa3oBaHUsl BBIPAKECHHM, COJEp)KallUX KOpPEHb n-U
crenieHu. ToXaecTBEHHbIE MPEeoOpa30BaHUs BHIPAKEHUM, COAEPKAIIUX CTEIECHb C
pPalMOHAJIBHBIM [TOKA3aTEIIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPAaTHOTO TPEXUWICHA HA TUHEHHbBIE MHOKUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBaaparasie ypaBHeHUs. [IpuMepbl TPUMEHEHUIT METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOH, rpaMyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-11 CTENICHEM.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUN.

Pemenue cucreM ypaBHEHMI C ABYyMs ITEpEMEHHBIMU. Pemenue nmpocrenmumx
CUCTEM HEJIMHEWHBIX ypaBHEHHWH ¢ JByMs nepeMeHHbIMH. ['paduueckuit meron
pELICHHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMI € JIByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C ABYMsS NEPEMEHHBIMH KaK MOJEIb PEajbHOU
CUTYalUU.

Uucnosele HepaBeHCTBA. PellleHne JNMHENHBIX HEPAaBEHCTB. /[oka3aTesbcTBO
HEPaBEHCTB.

KBanparHeie HepaBEeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM U METOJOM HHTEpPBAJIOB. MeTOa MHTEPBAJIOB
JUISl palluOHAIbHBIX HEpaBeHCTB. [IpocTeiiline HepaBeHCTBA C TapaMETPOM.

Pemenune TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO C 11ByMs IepeMeHHbIMH. PellieHne HepaBeHCTBa C JBYMs
nepemMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METO/1 pEUIEHUS] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMH.

DOyHKUIMHA

Oyukrusa.  CpodictBa QyHKUMA:  Hynd  (QYHKIIUH,  [OPOMEXYTKH
3HAKOMOCTOSIHCTBA (DYHKIIMHU, TIPOMEKYTKHA BO3pACTaHMsI M yObIBaHUA (PYHKIUH,
4YETHBIC U HEYETHBIE (DYHKIIMH, HAUOOJIbIlIeE U HAUMEHbIIEE 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢ynknus u e€ cBoicTBa. Mcmonb3oBaHHE CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemieHust  3amad.  [loctpoenme  rpaduka
kBaapatnyHo ¢GyHkmuu. [lomoxkenue rpaduka KBaapaTUdHOW GYHKIUUA B
3aBUCHMOCTH OT €€ k0o duuuentos. I'paduxu dynkumii y =ax2, y = a(x —m)’u y
= a(x —m)? +n. [locTpoenne rpapukoB GYHKIHUHA C MOMOIIBLIO IPeoOPa30BaHMUIA.

Jpo6uo-nuueiinas Gpyuknus. MccnenoBanue QyHKIIMA.



Oynkuus y = x" ¢ HaTypalbHBIM TOKa3aTelleM # U e€ Tpaduk.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPeccuu

[TonsiTue uymcnoBoil mocienoBatenbHOCTH. KoOHEUHbIE U OECKOHEUYHBIC
nocyIe0BaTenbHOCTH.  OrpaHMuYeHHas  IOCJIEN0BATEIBbHOCTb.  MOHOTOHHO
Bo3pactamomas  (yOsiBatomiasl)  mociiefoBareabHOCTh.  CrocoObl  3amaHust
MOCIIEZIOBATEIBLHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBI #1-TO
YJI€HA, PEKYPPECHTHBIMN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCKON mporpeccuid. DopMysbl #-ro0  4jieHa
apumeTnyeckol U reomeTpuyeckoi mporpeccuil. @opmynbl CyMMBbl MEPBBIX 71
YJIEHOB apu(PMETHUECKON U TE€OMETPUUYECKON mporpeccuii. 3agauu Ha MPOLEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

IIpencraBiieHne O CXOAMMOCTH IIOCIENOBATEIBHOCTH, O CYMMHUPOBAaHHUU
OECKOHEYHO yObIBaIOIIEH reOMETPUUECKON POTPECCHH.

Meron maremarnueckor MHAyKIuM. lIpocreiimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpuOTHYECKOro BOCIIMTAHMSA:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYX AEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIMHON MNpodecCruOHaTbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
MNOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHuUs U AKU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEYECKOM
NEATEIbHOCTH, 3TAaNoOB €€ pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LMBUJIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMaTUYECKOW KyJIbTypOoW Kak CpeJCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEILCKOMN IE€ITEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1arONMOy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIECKCHH, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIled cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOJKHBIX MOCJEACTBUN JJIsi OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
1J1I00aJIbHOTO XapaKTepa SKOJOTMYECKUX MPoOJIeM U IMMyTeH UX PEeIIeHNUS;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJBLHON M NMPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA JIPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM YHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPHUIIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIUPOBATH U OICHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0CBOEHHS MPOTpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeAMeTHbIE
pe3yJbTaThl, XapaKTEPU3YIOIIHECs OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYISATUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aelcTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIAcCHU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIESHHS M CPABHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareabcKue 1€l CTBUS:

UCTIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHMUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpolieMmy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MCKOMOE M JlaHHOE€, (hOpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHECHUE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABICHHOMY IIJIaHY OKCIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIPOIlECCa, a TaKXKe BbBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATh HEJAOCTATOYHOCTh W HM30BITOYHOCTHh HWHGOpPMAIWH, JaHHBIX,
HEOOXOMMBIX JIJISl pEIICHHS 3a/1a4H;

BBIOMpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UWHGOPMAIMM M WILTIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEII0KEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIHHO.



KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUA

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M NMHCHMEHHBIX TEKCTaX, JaBaTh TOSCHEHHUS IO XOAY PEUICHHS 3ajadu,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B XOJIe¢ OOCYXXJICHHS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMHI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSMU APYTUX YYaCTHUKOB
uanora, oOHapy)KMBaTh pa3IMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,

MIPEACTABIIATh PE3yJbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMAT BBICTYIUICHHS C YYETOM 3amad
MPE3EHTAllUU U 0OCOOEHHOCTEN ayIUTOpHUY;

MOHUMATh M MCIOJIL30BaTh MPEUMYIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboOThl TPU pEIICHWH Y4YEOHBIX MaTEMAaTHYCCKUX 3a]ad, NPUHUMATh IeJhb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHW3AIUI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUILI padOT, JOTOBapHBATHCS, OOCYKIATh MPOILECC W PE3yJbTaT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMH KOMAaH/bI, OIICHHBATh
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOMUN pe3ylbTarT IIo
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasitTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1l CTBUS
Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI JJIsi PEIICHUs B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
OpPUEHTUPOBATHCS B PA3IUUHbBIX MMOAXOAAaX MPUHATHS PElIeHU (MHAMBUAYAJIbHOE,
IpyHIoBOE);

CaMOCTOATENbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (WJd €ero
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ynbrara
pelieHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHBAILIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpXaTh AMOLUHM TPU U3yYCHHUH MaTEMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIry oO0ydyeHus B 7 kj1acce o0y4aromuiics MOTYYUT CIASTYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucsia v BbIYMCIEHUS

PammmonansHbBIE UnCHa.

[lepexoauTh OT 0fHON (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUUHYIO IPOOH).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pPallMOHAJIBHBIX YHCENT MpH pEUIeHUU 3aaad, MPOBEIACHUU
pacCcy’IeHUN U JOKAa3aTEIbCTB.

[ToHumMaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMU, UCIIOJIb30BaTh CBOMCTBA YMCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BHIYMCIICHUM.

BbINONHATH NEMCTBUS CO CTETIEHSIMU C HATYpaJIbHBIMU MTOKA3aTEISIMHU.

HaxoauTh 3Ha4YeHUs YUCIOBBIX BBIPAKEHUMN, COAEpKAIUX pPallMOHAIbHBIC
yucia M CTENEHM C HaTypalibHBIM IOKa3aTelieM, MPUMEHSITh pa3HOOOpa3HbIC
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
IIPY PEIICHUH PAKTUYECKUX 3a7a4 U 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONM CHUTyallud, BBINOJHATh MPUKUIKY W OIEHKY pe3yibTaTa
BBIYMCJIEHUW, OLIEHKY 3HAYEHUW YMCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pEUIEHNU MPAKTUYECKHUX 3a]ady.

Pemate TekcTOBBIE 3amauu  apu(PMETHUECKUM CIOCOOOM, HCIOJIB30BaTh
TaOJUIbI, CXEMBbI, YEpPTEXH, JPyTHe CPEeACTBA TMPEACTABICHUS JaHHBIX TMPU
pelieHuu 3aaa4.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 337a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIuMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npusHaKu AEITUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YUCEN.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

CBoOOIHO omepupoBaTh MOHATHAMHU: YETHOE YHCIO, HEUYETHOE YHCIIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOIBIIMI OOIMMIA JETUTETh U HaUMEHbIEe 00IIee KpaTHOE
YUCEJ U UCIIOJIB30BATh UX MPU PEUICHUH 3a/a4, IPUMEHSATh alroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJII, NPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AuredOpanveckue BbIPaKEeHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOCHHS Y4eOHOT0 MaTepurarna.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

HNcnonb30BaTh  MOHSATHE  TOXKAECTBA,  BBIIOJIHATH  TOXICCTBECHHBIC
npeoOpa3oBaHus BBIPAKECHUM, TOKAa3bIBATh TOXKICCTBA.

MHoOrouneHs!.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIPAXEHHWS B MHOTOWICH
MIPUBEICHUEM TTOJAOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoInonHTh eficTBUS (CI0KEHNE, BEIUMTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT u
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIUMCICHUM.

OcCylmecTBiIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXHUTEINW C IOMOILBIO
BBIHECEHUS 3a CKOOKH OOIIEr0 MHOXHUTEJNSI, TPYNIUPOBKHU ClaraeMbiX, MPUMEHSIS
(bopMyIIbI COKPAIEHHOTO YMHOXKEHUS.

[IpuMeHsTh peoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
M3 MAaTE€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATLHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYpAIbHBIMHU MOKA3aTEIAMU JJIs
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvMHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBUJIA
repexoia OT UCXOJITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBisieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTes mnpuMepsl Tap 4YUCEN, SBISIONIUXCS PEIICHHEM JHUHEHHOTO
YpaBHEHHUS C ABYMSI IEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucteMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU, B TOM
qucie rpadu4ecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4yd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4CHHBIN PE3yJIbTaT.

DOyHKINHA

Koopaunats! u rpaduxmu.

N306paxaTh Ha KOOPIAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 3aIlaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku TUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C MOMOMIbIO (YHKIHMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMSI, 00bEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMMU MO 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeAcTaBICHHUS W aHanu3a UH(pOpMaIluy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEHN.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoOB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMHM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DyHKIMU, HauOoJblllee M HaUMEHbILIEE
3HauYeHUS (PYHKITIN).

Hcnonp3oBath rpaduku A1 UCCIEA0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pELICHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HHU.

K xonIiry oO6ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPEIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BbIYUCJIEHUA
HNppaunonanpHble YnCIIA.
[loHuMaTh W HCIOJIB30BaTh IPEACTABICHUS O PACHIUPEHUH YHUCIOBBIX
MHOKECTB.
CB00OOHO OIepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHBb, apU(PMETHUCCKUN
KBAJIPaTHBIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOAUTh, OLICHUBATh KBAJPaTHbIC
KOpPHHU, HCTIOJIB3YSl pu HEOOXOINMMOCTH KaJIbKYyJIATOP, BBINIOJIHATh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxkaTh J1IEMCTBUTEIbHbBIC
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3anmucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATUYHBIX
npobeit m creneneld yucna 10, 3anuMchIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
peaNbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emuMoCTb.

CBoOOMHO omepupoBaTh MOHSATHEM OCTaTKa IO MOJYJIIO, TNPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JTAQHHOMY MOAYJIIO.

AuredpanvyecKue BbIPAKEHUSA

JpoOHO-pallnOHAIbHBIE BHIPAKEHUSI.

Haxonute A0OmMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BeimonuaTe npuBeneHue anredpandeckux podeil K o01ieMy 3HaMeHaTelto,
CJI0)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpanueckux apo0ei.

BBITTONHATB TOXKAECTBEHHBIE MPEOOPA30BAHUS PALIMOHATBHBIX BBIPAKEHHM.

[IpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs pEHICHUs] Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIBHON MPAKTUKHU.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHM C LEJNbIM II0Ka3aTeJIeM, BBbIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKEHUS.

HaxoauTe nonycrumele 3Ha4€HNS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh NpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBaspaTHbIe ypaBHEHUS.

Pemarb 1poOHO-palioHaNbHbIE YPaBHEHHUS.

Pemlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUW M CHUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpPUMEHEHHEM TrpapUuecKuX MpeAcTaBleHUuN (ycTaHaBIWMBaTh, HMEET JIU
YPAaBHEHME WJIM CUCTEMA YpPAaBHEHHUW PEIICHUSA, €CIIM HMEET, TO CKOJIBKO, U
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJIEIM C TIOMOIIbIO COCTaBJICHMSI YpPaBHEHHMS WJIM CHUCTEMBbl ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYCHHBIN pe3yNbTaT.

[TpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUIMHA

[TonnMath ¥ UCHONB30BaTh (DPYHKIMOHAJIBHBIE MOHATHS M SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O003HAUEHMs), ONPENENATh 3HAUCHHE (PYHKIMHM IO 3HAYCHUIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

Crpouts rpaduxu QyHKIUN , OMUCHIBATH CBOWCTBA YMCIOBON (DYHKIIUU IO
e€ rpaduky.

K xoHIiry oOyuyeHus B 9 ki1acce oOy4aromuiics MOTyYuT CIAEAYIONIME MPEIMETHBIC
PE3yIbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb A-H CTENEHH, CTENEHb C
palOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOPEHb H-U CTENEHU, CTEINEHb C
palMOHAIIBHBIM TIOKA3aTEeNeM, HCIHOJb3YsS MpH HEOOXOJUMOCTH KaJbKYJIATOD,
IIPUMEHATH CBOMCTBA KOPHS 11-1 CTEIIEHU, CTEIIEHHU C PALMOHAIbHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTEIBHBIX YUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M YNOPAJOYMBATH JICWCTBUTEIBHBIE YHCIA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIIA, BBIIIOJIHATh NPUKHUJIKY PE3YJbTaTa BBIYUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanyeckue BbIpaKeHUs

CBOOOIHO oOMNEepUpOBaTh MOHATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTh
KOPHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA TUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars yiMHEMHBIE W KBAaJApPAaTHBIC YPABHEHMs, YPAaBHEHUSA, CBOISILIMECH K
HUM, APOOHO-paIlMOHAJIHBIE YPABHEHHS.

Pemrats HECOXKHBIE KBapaTHBIE YPABHEHUS C TAPAMETPOM.

Pewars nuHeElHbIE HEPABEHCTBA, KBAJApaTHbIE HEPABEHCTBA, WCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBhIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemel ABYX JIMHEHHBIX YPAaBHEHHUH C JABYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTe HECIOKHBIE CUCTEMBI HEJTMHEUHBIX YPABHEHUH C ITAPAMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI MIEPEMEHHOM,
rpaduueckoro MeToa Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHei.

PemaTe cucTeMbl JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMChIBATh PELICHUE C TOMOIIBI0 CHUMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBouTh MccneaoBaHUsS YPABHEHHUN M CUCTEM ypaBHEHHUH, B TOM 4HCIE C
npuUMeHEeHueM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
ypaBHEHUE WM CHUCTEMa YPAaBHEHHM pEILIEHUS, €CId HMEET, TO CKOJbKO, M
npouee).

PemaTte TEKCTOBBIE 3amadyd adreOpaMveckKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, UX CHUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WM MPUKIAJHOWA 3a/1a4H,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YuciioBble MOCIEA0BATEILHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepuUpOBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKIUSA, Tpaux
byHKIMU, TpsMas MOPONOPIHMOHATIBHOCTh, JIMHEWHas QyHKIUS, oOpaTHas
MPONOPLUHUOHATIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas (PyHKIUs.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMI:
00JacTh ONPEIENIECHUsI, MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIHH, MPOMEKYTKU
3HAKOIIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAauOOJIbIlIEE U HAMMEHbILIEE 3HAUEHUSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTUyHyr0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMI U3 peaibHOM XKU3HU, (PU3UKU, TEOMETPHUHU.

Omnpenensars MmojiokeHue rpaduka KBaJpaTUUYHON (PYHKLHMHM B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpoutb rpaduk  KBagpaTMUYHONM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMU J1JIS pELICHUS 3a]1a4.

Ha npumepe kBaapatuyHoil GyHKIMM cTpouTh rpaduk GyHkuuu y =af(kx +
b) + ¢ ¢ momomipio IpeoOpazoBanuii rpaduka GyHkIMH y=f(X).

WnnmoctpupoBaTh € MOMOIIBIO TIpaduka pealbHYl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckass ¥ reoMeTPUYECKAs MPOrPeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apupMeTHIECKas
Y TEOMETPUYECKAsI TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 72-TO WICHA, PEKYPPEHTHBIM.

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJIB30BaHWEM (OpPMYJ 7-TO  dJieHa
apu(pMEeTHIECKON U TEOMETPUUECKOHN MPOTPECCHid, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh YIEHBI IOCIEIOBATEILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUTOCKOCTH.

PemaTte 3amaum, CBS3aHHBIE C YHCIOBBIMH ITOCJIEIOBATEIBLHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HH (C MCIOJIb30BaHUEM KaJbKyJsATOpa, MUPPOBBIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCTIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIONIUX ) MOCIEI0BATEIbHOCTEH.

HMmeTh nipeAcTaBieHHE O CXOIMMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CYMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOI MPOTrPECCUH.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N KoumnuectBo yacos DJIEeKTPOHHbIE
n/-n HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI Beero Konrpoabnbie Ilpakruueckue (uuppoBbie)
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsbl
| UNCJIA U BBIUMCJIEHUS. PannonanbHbie yucia 1 1
(moBTOpEHUE)
2 OYHKIUWU. Koopaunats! u rpadpuku. OyHKIIUU 17 1
3 AJI'EBPAMYECKUE BBIPAXKEHU . .
Beipaxkenus ¢ nepeMeHHbIMU
4 YPABHEHUS U CUCTEMbI YPABHEHMIA. 10 1
JIuneliHble ypaBHEHUs
5 UMCJIA U BBIYUCJIEHUA. Crenens ¢ 6
HaTypaJIbHBIM I10Ka3aTelIeM
6 AJITEBPAMYECKUE BBIPAKEHU . ” |
MHorounenst
7 AJITEBPAMYECKUWE BBIPAXKEHU . ®opmyisl 14 |
COKpAaLIEHHOT'O YMHOXEHHUS
UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
OYHKIUUN. Jluneiinas pyHKIus 16 1
10 YPABHEHUS U CUCTEMbBI YPABHEHMIA. 14 1
CucreMpl TMHENHBIX YpaBHEHUN
11 [ToBTOpEeHnue, 060061IeHNE, cUcTeMaTH3alus 3HAHUN 8 1
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 8 0




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
/i HaunmenoBanue pasiejioB 4 TeM NPOrpamMMbI Beero Konrpoabusie Ilpakruyeckue 06pa30BATEIBHBIE
padoThI padoThI pecypen
1 YPABHEHUA 1 HEPABEHCTBA. HepaBencrtsa 20 1
2 UMCJIA 1 BBIYMCIIEHUA. KBangpaTHblii KOpEHb 17 1
3 YPABHEHUWA 1 HEPABEHCTBA. KBanpatubie 17 1
ypaBHEHUs
4 AJITEBPAMYECKUE BBIPAYKEHU . ApobHo- 17 |
paloHaIbHbIC BBIPAKCHUS
5 YPABHEHUSA U HEPABEHCTBA. [Ilpo6Ho- 19 1
paloHaIbHbIE ypaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUE BBIPAXXEHU . Crenenn 14
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 7 1
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIS 3HAHUMA 10 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




9 KJIACC

No KoumnuectBo yacos DJIeKTPOHHbIE
11/-11 HauMeHoBaHue pa3iesioB M TEM IMPOrPaMMBbI Beero Konrpoabnbie Ilpakruueckue (uupposbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
1 OYHKINU 25 1
) YPABHEHUMSA 1 HEPABEHCTBA. KBanpatusie 15 |
HEpaBEHCTBA
3 YPABHEHUWA 1 HEPABEHCTBA. YpaBHeHus, ’s |
HEPABEHCTBA U UX CUCTEMBI
4 UMCJIOBBIE ITOCJIEAOBATEJIBHOCTHU U ’s !
I[MPOI'PECCUUA
5 AJITEBPAMYECKUE BbIPAXKEHUS. Ctenens ¢ 12 1
paloHaIbHBIM ITOKa3aTelIeM
6 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3alUsT 3HAHUN 34 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 0




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[ToBrOpenue. PanmonainbHble yncia

HOBTOpCHI/Ie. CpaBHCHI/Ie, YIOpAA0YNBAHUC U
apI/I(bMeTI/I‘leCKI/IC HeﬁCTBHH C palilMOHaJIbHBIMHA
qucCjiIaMHu

HOBTOpeHI/Ie. Yucnosas npsamas, MOAYJIb YHUCJIa

IToBTOopenue. IIponeHThI, 3aMUCh MPOLUEHTOB B
BUJIE 1poOu U 1poOU B BUJE MTPOLIEHTOB
IToBTOpeHue. Tpu OCHOBHBIE 3a1a4u HA
IIPOLICHTHI

[ToBrOpenue. Tpu ocCHOBHBIE 3a1a4n Ha
IIPOLICHTHI

[ToBTOpenue. Pemenne TeKCTOBBIX 3a/1a4
apupMeTUYECKUM CIOCOOOM

IToBTOpenue. Pemenne 3ana4 U3 peaabHOU
MPAKTUKU Ha YaCTH, JPOOH, MPOLIEHTHI,
IIPUMEHEHNE OTHOLIEHNUN U MPOIIOPLUUI [IpU
pemennu 3anad. [Ipopmuanmym.

[ToBTOopenue. Pemienue 3a1au U3 peaibHOM
MPAKTUKU HA YaCTH, JPOOH, IPOLIEHTHI,
MIPUMEHEHNE OTHOLIEHUN U IPOIIOPLUUN ITPU
pemenuu 3ana4. [IpopMuHIMYM.




[ToBTOpeHue. PeanbHble 3aBUCUMOCTH; PEILICHUE

10 3ajjay Ha JBM)KEHUE, pPadOTy, OKYIKH, HAJIOTH.
[TpopmuHEMYM.

1 KonTtponsnas padora no Teme "PanmonansHble
yucia"

12 Koopaunara Touku Ha npsiMoi

13 UucnoBble IPOMEXKYTKU

14 YuciioBble IPOMEKYTKH

15 Paccrosinue Mexny AByMs TOUKaMH
KOOPJAMHATHOU MPSIMO

16 [IpsimoyromnpHas cucrema koopauHat. Abciucca
Y OpAMHATA TOYKU HA KOOPAMHATHOM IJIOCKOCTH

17 [TpsamoyronbHas cucremMa KoopAuHat. Abcuucca
U OpJIMHaTa TOYKU Ha KOOPJMHATHOM MJI0CKOCTH

18 [Ipumeps! rpadukoB, 3axaHHBIX GopMyTamMu

19 Yrenue rpauKoB peabHbIX 3aBUCUMOCTEH

20 @DYHKIMOHAIBHBIE 3aBUCUMOCTH MEXIY
BEJIMYNHAMU

1 [HonsTne pynkunnu. @yHKIMS Kak
MaTeMaTh4yecKas MOJIeb peajlbHOro Mmpolecca

2 [Tonstue GyHkuu. OyHKIUSA KaK
MaTeMaTH4YeCcKas MOJIEb PEaIbHOIO MpoLecca
[Tonstue pynkuuu. OyHKIUSA Kak

23 MaremMaTuyecKas MOJEb PEaIbHOro Mpolecca.
[IpopmMuHUMYM.

24 OO6nacth onpeseneHns 1 001acTh 3HAYCHU N

byHKINA




Oo6uacTh ornpeeneHus ¥ 00J1aCTh 3HAYCHHA

25 1
byHKIUHA

26 Crioco0b1 3a1aHus PYHKIIUU 1

27 I'paduk dysakmm 1

73 KonTtponsnast padora no Teme "Koopannatst u 1
rpadpuku. OyHKIIH"

29 Bripaxkenue ¢ nepeMeHHbIMU. 3HAaYCHUE |
BBIPAKCHUS C IEPEMEHHBIMU

30 BolpakeHue ¢ nepeMeHHbIMU. 3HaYCHUE 1
BBIPAKCHUS C IEPEMEHHBIMU

31 BolpakeHue ¢ nepeMeHHbIMU. 3HaYCHHUE 1
BBIPAXEHUS C IEPEMEHHBIMU

1 IIpencraBieHne 3aBUCUMOCTH MEXY 1
BEJIMYMHAMU B BUI€ HOPMYIIbI

1 IIpencraBnenue 3aBUCUMOCTH MEXIY |
BEJIMYMHAMU B BUJI€ (HOPMYIIbI

34 Boruncnenus no popmynam. Ipopmunumym. 1

35 Boraucnenus no popmynam. Ilpopmuaumym. 1

36 VYpaBHeHue ¢ oaHON nepeMeHHoM. Kopenb |
ypaBHEHUS

37 CBolicTBa ypaBHEHUH C OAHON IIEPEMEHHOU 1

38 CaolicTBa ypaBHEHUH C OHON IIEpEMEHHOM 1

39 PaBHOCMIIBHOCTE ypaBHEHUI 1

40 VYpaBHeHHE KaKk MaTeMaTH4YecKasi MOJENb |
peanbHO# cutyaruu. [IpopMuHIMYM.

41 Yucno KopHEH TMHENHOTO YpaBHEHUS 1

42 Hucno KopHed TMHEMHOTO YpaBHEHUs 1




Pemenne TeKCTOBBIX 3aga4 C IIOMOIIIbIO

43 JTUHEHHBIX ypaBHeHUH. [IpopmMuHIMYyM. !

44 JInHeitHoe ypaBHEHHUE, COJEpKALIEE 3HAK 1
MOAYJIS

45 KoHnTtpoinbHas pabota mo Temam "BeipakeHust ¢ |
nepeMeHHbIMU", "JInHEHbIE ypaBHEHUS"

46 CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIEM 1

47 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeIEM 1

48 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTeIeM 1

49 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeIEM 1

50 3anuch Ynciia B ICCATUYHON MO3UIIMOHHON 1
CUCTEME CUHCIICHUS

51 3anuce 4Kciia B JeCATUYHON MO3UIIMOHHON 1
CHUCTEME CUUCIICHUS

57 Onnounenbl. OHOWIEH CTaHJAPTHOTO BUAA. |
Crenens 0JIHOWIEHA

53 Onnounenbl. OHOWIEH CTaHAPTHOTO BUAA. 1
Crenenb 0JIHOUJIEHA

54 MHorouneHsl. MHOTO4IEH CTaHIapTHOTO BUJA. |
CreneHb MHOTOYJICHA

55 MHorouneHsl. MHOTOUJIEH CTaHIapTHOTO BUA. 1
CreneHb MHOTO4JIEHA

56 Co’keHHe U BBIYUTAHHE MHOTOUYJIEHOB 1

57 C0keHHe U BBIYUTAHHE MHOTOUYJIEHOB 1

58 CnoxeHue u BBIYUTaHHE MHOTOUYJIEHOB 1

59 VYMHOKEHHUE U JIeJIEHIE MHOTOYWIEHOB 1

60 YMHOXEHUE U JeJIeHHEe MHOTOUJIEHOB 1




61

YMHOXKEHUE U JACJIICHUEC MHOT'OYJICHOB

62 VYMHOXKEHUE U JeI€HUE MHOTOYWIEHOB

63 [Ipeobpa3zoBanue 11€10T0 BHIpAXKEHUS B
MHOTOYJIEH

64 [Ipeobpa3zoBanue 11€10T0 BHIpAXKEHUS B
MHOT'OYJIEH

65 [IpeoOpa3zoBanue 1EIOT0 BBIPAXKEHUS B
MHOTOYJICH

66 Kopuu MHOTrOUNEHA

67 KopHau MHOTOUIEHA

68 ToxnaectBo. ToxaecTBeHHbIE TPEOOPA3OBAHUS
anredpandeckux BbIPAKEHUN

69 ToxnectBo. ToxxaecTBeHHBIEC TIPE0OPa30BaAHUS
anreOpanyecKuX BhIPaKEHHUH

70 ToxnaectBo. ToxaecTBeHHbIE TPEOOPA3OBAHHUS
anredpanvdeckux BhIPAKEHUN

71 ToxnectBo. ToxxaecTBeHHbIE TIPe0OPa30BaHU
anredpanvdeckux BhIPAKEHUN

7 ToxnectBo. ToxxaecTBeHHBIE TPEOOPaA30BaAHUS
anreOpandeckux BbIPAKEHUN

73 Jloka3aTenbCTBO TOXKACCTB

74 KonTponbHnas pabora o temam "CremneHs ¢
HaTypaJbHbIM NokazareneM", "MHorowieHs"

75 KBazpat cymmbI U KBaJpaT pa3HOCTH JBYX
BBIPKEHUI

76 KBagpatr cyMMbI HECKOIBKHUX BBIPAKEHUIM

77 Ky6 cymmbI 1 Ky0 pa3HOCTH JBYX BBIpaKEHHI




78

Pa3HoCTB KBaipaToOB ABYX BBIPAKECHUI

[TpousBenenre pa3sHOCTU U CYMMBI IBYX

79 N
BBIPKECHUI

20 IIpousBeneHne pa3HOCTH U CYMMBI JIBYX
BBIPAXKEHUI

81 CymMa U pa3HOCTh KyOOB JIBYX BBIPayKEHHIMA

82 CyMMa 1 pa3HOCTb KYOOB JIByX BBIPOKCHHM

83 Paznoxenne MHOTOUYICHA HA MHOKUTEIIH
[Ipou3sBeneHrne pa3HOCTU CYyMMBI JIBYX

84 BBIPQXEHHI, CyMMa U Pa3HOCTb KyOOB JIBYX
BBIPAKECHUI

85 Paznoxenue MHOTOYIEHA HA MHOYKUTEIIH

86 BriHeceHHEe 00I1Iero MHOKHTEIIS 32 CKOOKH

87 Meron rpynnupoBKu

28 KonTposabHas pabora no teme "®@opmyisl
COKpAILIEHHOT'O0 YMHOXEHUS"

89 JemumocTs 1enbix unceil. CBoicTBa ASIMMOCTH

90 JemumocTh 1iensix uncell. CBOMCTBA IETUMOCTH

01 IIpocTeie u cocTaBHbIE uynciia. YETHBIE U
HEYETHBIC YHUCIIa

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

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

94 [Ipu3Haku nenMMoCcTH CyMMBI U IPOU3BEACHUS
LEJIbIX YHCEeJI TPU PEILICHUH 3a/1a4

95 HauOonpimii o0Imuii 1eIuTenh 1 HauMEHBITIEe

o0111ee KpaTHOE ABYX YHCEN




96 B3aumHo mipocThie ynciia 1
97 Aunroput™m EBknupa. JleneHue ¢ ocTaTKoM. 1
[IpopmuHIMYM.
08 CpaBHEHUS LEIIBIX YUCEI 10 MOYIIIO 1
HaTypajbHOI'O YUCa
99 Jlunetinas QyHkims, e€ cBoiicTBa 1
100 Jluneiinas GyHkmus, e€ CBOMCTBA 1
101 Jlunetinas QyHkims, e€ cBoiicTBa 1
102 ['paduk nuHeHON GyHKITUN 1
103 I'paduk nuneitHON QyHKIINN 1
104 ['paduk nuHeHON HyHKIIUN 1
105 I'paduk nuneitHON QyHKIINN 1
106 I'paduk pynknmm y = | x | 1
107 I'paduk pyHkuun y =| X | 1
108 I'padux pynkumun y = | x | 1
109 I'padux pyHKIMN Y = | X | 1
110 KycouHno-3anannbie GpyHkunu 1
111 Kycouno-3anannbie GpyHKIUMN 1
112 KycouHno-3anannbie GpyHkunu 1
113 Kycouno-3anannbie GpyHKIUMN 1
114 KontponbHas padota o temam "Jlenumocts", |
"JIuneitnas GpyHkuus"
115 YpaBHEHUE € ABYMS [IEPEMEHHBIMU 1
116 YpaBHEHUE C IBYMS IEPEMEHHBIMU 1
117 ['paduk TUHEHHOrO ypaBHEHUS C IBYMS |

NEPEMECHHBIMU




I'paduk MHEHHOTO ypaBHEHUS C ABYMS

118
IIEPEMEHHBIMU
119 CucreMbl TUHENHBIX YPaBHEHUN € ABYMS
[IEPEMEHHBIMU
120 CucreMbl TUHEUHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU
121 I'paduueckuit MeTON pELICHUsI CHCTEMBI
JIMHEMHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMU
122 ['padmuueckuii MmeTo penieHus! CUCTEMBI
JIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU
Pemenue cucreM JIMHENHBIX ypaBHEHUH C IBYMsI
123 MIEPEMEHHBIMU METOJIOM IOJICTAHOBKHU U
METOJIOM CJIOKEHUS
Pewenne cucreM TMHEHHBIX YPaBHEHUH C IBYMsI
124 MIEPEMEHHBIMU METOJIOM IOJICTAHOBKHU U
METOJIOM CIIOKEHUS
Pemenne cucreM TMHEHHBIX YPAaBHEHUM C IBYMsI
125 MIEPEMEHHBIMHA METOJOM MOJACTAHOBKHU U
METOJIOM CJIO’KEHUS
Pemenne cucreM TMHEHHBIX YPABHEHUH C IBYMsI
126 MEPEMEHHBIMU METOJIOM MOJCTAHOBKHU U
METOJIOM CJIO’KEHUS
127 Cucrema 1ByX JTUHEHHBIX YPABHEHUH C ABYMS
NIEPEMEHHBIMH KaK MOJIENb PEAIbHON CUTYalUH.
128 KonTponbhas pabota no teme "Cucremsl
JUHENHBIX ypaBHEHUN"
129 [ToBTOpenue u 0600meHne. Boipaxkenus ¢

NEPEMECHHBIMU




[ToBTropenue u 0000menue. CreneHs ¢

130 1
HaATypaJIbHbIM I1OKa3aTeleM
[ToBTOpenue u 0606menne. OTHOYICHBI U

131 MHOTOWIEHBI. TOXIeCTBEHHBIE TPEOOPa3OBAHUS 1
anreOpanyecKrX BhIPasKEHHI

132 HOBTOp?HI/Ie u 0606meHne. opmyIbI 1
COKpAIIEHHOTO YMHOXECHUS

133 [ToBTOpenue u 0600meHNe. KoopauHate! u 1
rpadukH.

134 [ToBropenue u o6o0menue. JlnneitHas GyHKIHS 1
u e€ cBoiicTBa. [IpopMuHUMYM.

135 HroroBast KoHTpoIbHAs paboTa 1

136 [ToBTOpenue u 0600meHue. Pemenue cucrem |
JIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




8 KVIACC

KoanuecTBo yacon DJ1eKTPOHHBbIE
Ne Jlara

Tema ypoka Kontpoanubie | IIpakTnueckue uupposbie
n/n yp Bcero P P H3y"YCHHUs

padoThbI padoThI o0pa3oBaTejibHbIE
pecypcsl

UYucnosbie HepaBeHCTBa. [IpopMuHIMYM.

CBolicTBa YMCIIOBBIX HEPABEHCTB

CBolicTBa YHUCIOBBIX HEPABEHCTB

AW IN =
— = =

I[OKaSaTCJ'ILCTBO HCPABCHCTB

HepagenctBo ¢ nepemennoit. Ctporue u
HECTPOTHUE HEPABEHCTBA
HepaBenctBo ¢ nepemenHoil. Ctporue u
HECTPOTHUE HEPABEHCTBA

Crnoxenune u YMHOXCHUC YUCIIOBBIX
HCPAaBCHCTB. OI_IGHI/IBaHI/Ie 3HAYCHH BbIPpAKCHUA

Crnoxenue u YMHOXCHHUEC YUCIIOBBIX
8 HepaBeHCTB. OleHUBaHUE 3HAUCHUS 1
BbIpaxeHus. [IpopmuarMyMm.

[ToHsiTHE O pelIeHUuN HEPABEHCTBA C OJTHOU
9 nepeMeHHO. MHOXKeCTBO peleHHi 1
HEepaBEHCTBA

[ToHsiTHE O pelIeHUuN HEPABEHCTBA C OJTHON
10 NEPEMEHHOI. MHO>XECTBO peLIeHU 1
HEpaBEHCTBA

PaBHOCUIIBHEIE HCpPaBCHCTBA. HepaBeHCTBO-
CIICACTBUC

11

12 YuciioBble TIPOMEKYTKH 1




JInHeliHOE HEPABEHCTBO C OHOM NEPEMEHHOU U

13 MHO3KECTBO €r0 PEIICHUN

14 Peuienne nuHENHBIX HEPABEHCTB € OAHOU
MEPEMEHHOM

15 Pelienue TMHEHHBIX HEPABEHCTB C OJAHOM
MepEeMEHHOMN

16 Peuienne nuHENHBIX HEPABEHCTB C OAHOU
MepEeMEHHOMN

17 CucreMbl TUHEHHBIX HEPABEHCTB C OAHOMN
MEPEMEHHOM

13 CucreMbl TMHENHBIX HEPABEHCTB C OAHON
NepeMeHHOMN

19 Pemrenne TEKCTOBBIX 3a]1a4 € IOMOIIBIO
JIMHENHBIX HEPABEHCTB C OJJHOU IEPEMEHHOM.

20 KonTtponbsHas padora no Teme "HepaBencrna"

21 KBanpathusie kopau. [IpopmuHnMYyM.

” ApudmeTnueckuil KBaJpaTHbIH KOPEHb U €r0
CBOMCTBA

7 Apudmerndeckuil KBapaTHbII KOPEHb U €T0
CBOMCTBA

24 [TonaTne nppanroHanbHOTO YKcia. JleicTeus ¢
MPPaLMOHAIBHBIMU YU CIAMHU

)5 CaolicTBa AeHCTBUI ¢ UppaIlMOHATbLHBIMU
YUCIaAMHU

26 CBolicTBa AEWCTBUN ¢ UPpaLlMOHATIbHBIMU
qucIaMu

27 CaolicTBa AeicTBUI ¢ UppaIMOHATIBLHBIMU

qucjaaMu




28

CpaBHeHuE UppalOHAIbHbBIX YUCEI

29

30

CpaBHeHue UppaloHaIbHbIX YUCEI

MHoXecTBO NeliCTBUTENBHBIX YUCEIL.
[IpencrapieHus: 0 paCIIMPEHUIX YUCTOBBIX
MHOYKECTB

31

JlonycTuMble 3HaUE€HUS IEPEMEHHBIX B
BBIPKEHUSX, COACPIKALINX apU(PMETUIECKHE
KBaJ[paTHbIC KOPHU

32

33

34

JlonycTrMble 3HaYEHUs IEPEMEHHBIX B
BBIPKEHUSX, COACPIKAINX apUPMETUIECKHE
KBaJpaTHbIC KOPHU

ToxxaecTBeHHbIE TPe0Opa30BaHUs BBIPAXKECHUH,
coJleprKalInx apupMeTHIecKrue KBaIpaTHbIe
KOpHU

ToxxaecTBeHHbIE TPeoOpa30BaHUs BBIPAXKECHUH,
coJleprKalnx apupMeTHIecKrue KBaIpaTHbIe
KOpHU

35

ToxaecTBeHHbIE TpeoOpa30BaHUs BhIPAXKEHUH,
coJiepKalInX apupmMeTHIecKrue KBaJpaTHble
KOPHH

36

ToxaecTBeHHbIE TpeoOpa30BaHUs BhIPAXKEHUH,
coJiepKalInX apupMeTHIecKrue KBaipaTHbIe
KOpHHU

37

38

KonTtponbhas padora o Teme "KBagparHsiii
KOpeHb"

Kganparnoe ypaBuenue. [Ipopmunumym.

39

dopmyna KOpHEHW KBaIpaTHOTO YPaBHEHHS.
KonnyecTBO 1€HCTBUTENBHBIX KOPHEN




KBaJPaTHOI'O YpPaBHEHUS

dopmyia KOpHEH KBaJIpaTHOTO ypaBHEHUSI.

40 KonunuecTBo elcTBUTENBHBIX KOPHEH
KBaJIpaTHOI'O ypaBHEHUS
®dopmyia KOpHEH KBaIpaTHOIO ypaBHEHHUS.

41 KonnuecTBO 1€MCTBUTEIBHBIX KOPHEH
KBaJIpaTHOI'O ypaBHEHUS
®dopmyia KOpHEH KBaIpaTHOIO ypaBHEHHUS.

42 KonnuecTBo 1eMCTBUTENBHBIX KOPHEH
KBaJIpaTHOI'O ypaBHEHUS

43 Teopema Buera

44 Teopema Buera

45 VYpaBHEeHUs, CBOAUMBIE K TMHEHHBIM
YPaBHEHHUSAM WJIM K KBaJpaTHbIM YPaBHEHUAM

46 YpaBHEeHUSs], CBOAUMBIE K TMHEHHBIM
YpaBHEHUSM WJIM K KBaJJPaTHBIM YPaBHEHUSIM

47 KBaznpaTHOEe ypaBHEHHE C TapaMETPOM

43 Pemenne kBagpaTHbIX ypaBHEHUM C
napaMeTpamu

49 Peienne kBagpaTHbIX ypaBHEHU C
napaMeTpamu

50 Pemenue kBagpaTHEIX ypaBHEHUH, COAEpKAILUX
3HAK MOJYJIs

51 Pemenne kBagpaTHBIX ypaBHEHHM, COAEPKALUX
3HAaK MOJYJIsS

57 YpaBHEHME Kak MaTeMAaTUYECKasi MOJEINb
peanbHO# cutyaruu. [IpopMuHIMYM.

53 Pemenne TekCcTOBBIX 3a/1a4 ¢ TOMOIIBIO




KBaJpaTHBIX ypaBHEHH. [IpopMuHUMYM.

KoHntpoinbnas padota mo teme "KBanpaTHbie

54 "
ypaBHEHHS

55 Panmonansubie BeipaxeHus. [IpopmunumMym.

56 ToxnecTBeHHbIE TPeoOpa3oBaHuUs
palMoOHATBHBIX BBIPAKECHUH

57 ToxaecTBeHHble MpeoOpazoBaHuUs
paloHaIbHBIX BBIPAXKEHUN

58 ToxnecTBeHHbIE TPpeoOpa3oBaHUs
paloHaIbHBIX BBIPAXKEHUN

59 ToxnecTBeHHbIE TpeoOpa3oBaHuUs
palMOHAEHBIX BBIPAKECHUH
Anrebpanueckasi ApoOb. JlomycTuMble 3HaYCHUS

60 MEPEMEHHBIX B APOOHO-PAIIMOHATEHBIX
BBIPa)KEHUSIX
Anrebpanueckas 1poob. JlomycTMble 3HaYeHUS

61 NEPEMEHHBIX B APOOHO-PAIIMOHATBHBIX
BBIPAKEHUSX
Anrebpanyeckas 1po0b. [lomycTumbie 3HaUCHUS

62 MEPEMEHHBIX B JPOOHO-PALlMOHATIBHBIX
BBIPAKEHUSX

63 OcHOBHOE CBOMCTBO airedpandeckoi Jpoou

64 OcHOBHOE CBOWCTBO anredpanyeckon Apoou

65 CrnoxeHre M BBIYATAaHHUE aNreOpandecKux
npoOei

66 CrnoxeHue U BIYUTaHHE aNreOpanyeckux
npoobeit

67 YMHOXEHUE U JeJICHHE aNTeOpandecKux




npobeit

YMHOXEHHE " JCJIICHUEC anre6pa1/1qec1<1/1x

68 .
npoobeit

69 YMHOKEHUE U JIeJIeHHE alnredpandeckux
npobei

70 BosBenenue anredpandeckoil 1podu B CTETIEHb

71 KoHnTtpoinbnas padota mo teme "J[poOHo-
palOHAIbHBIE BBIpXKEHUA"

72 JpoOHo-paninoHaIbHbIE YpaBHEHUS

7 Pemenune npoOHO-paliiOHANBHBIX YPaBHEHUH,
CBOJISIIUXCSI K INHEHHBIM ypaBHEHUSM

74 Pemenune npoOHO-paliiOHANbHBIX YPaBHEHUH,
CBOJAIIUXCS K IMHEHHBIM ypaBHEHUSIM

75 Pemenne npoOHO-paIIOHAIEHBIX YPAaBHEHHIA,
CBOJISIIUXCS K INHEHHBIM ypaBHEHUSM

76 Pemenue npo6GHO-pallOHAIBHBIX YPAaBHEHUIH,
CBOJISIIUXCS K KBaJIPATHBIM YPABHCHUSIM

77 Pemenue 1po6GHO-paliOHAIBHBIX YPAaBHEHUIH,
CBOJSIIUXCS K KBaJJPATHBIM YPaBHEHUSIM

73 Pemenne npoGHO-paliioHaNbHBIX YPaBHEHUH,
CBOJISIIUXCS K KBaJIPATHBIM YPABHCHUSIM

79 Pemenune npo6GHO-paIlOHAIBHBIX YpaBHEHHH
METOJIOM 3aMEHBI TEPEMEHHOMN

20 Pemenune npoOGHO-paIiOHATBHBIX YpaBHEHHH
METOJIOM 3aMEHbI IIEPEMEHHOM

21 Pemenne npo6GHO-paliMOHaNIbHBIX YpaBHEHUN

METOJIOM 3aMEHBI TEPEMEHHOMN




Pemenune npoOHO-paIiOHAIBHBIX YpaBHEHHHA

82 METOJIOM 3aMEHbI IIEPEMEHHOU

23 Pemenune TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO APOOHO-
palMOHAIbHBIX YPAaBHECHUN

%4 Perienue TekCTOBBIX 3aJau C MOMOILBIO JPOOHO-
palOHaIbHBIX YPABHEHHN

25 Penienne TeKCTOBBIX 3a/1a4 C TOMOUIBIO IPOOHO-
palOHaIbHBIX YPABHEHHN

26 Penienne TeKCTOBBIX 3a/1a4 C IIOMOUIBIO IPOOHO-
panuoHanbHbIX ypaBHeHUH. [IpopmunnMyMm.

%7 Penienune TeKCTOBBIX 3a/1a4 € MOMOUIBIO IPOOHO-
palMOHATIBHBIX ypaBHEHUH. [IpopmMuHuMyMm.

28 Penienne TeKCTOBBIX 3a/1a4 C IIOMOUIBIO IPOOHO-
panuoHanbHbIX ypaBHeHUH. [Ipopmunnmym.

29 I'padmueckas uHTEpIIpEeTaLIs YpaBHEHUH C
JBYMsI IEpEMEHHBIMU

90 KonrponsHas pabora no reme "J[poGHO-
paloHaIbHbIE YPABHEHUS "

01 OO6nacth ornpeesieHnsl 1 MHOYKECTBO 3HAUCHUM
byHKIUN

9 OO6nacTh ornpeneneHuss 1 MHOXKECTBO 3HaUEHHH
byHKIUM

93 Crioco0b! 3a1aHus PYHKIUI

94 I'paduk pyHkuuu
Urenue cBOICTB QPyHKIINHU 110 €€ TpaduKy.

95 [Tpumeps! rpadukoB GyHKIMN, OTpaxaroIUX
peasnbHble npouecchl. [IpohMuHIMYM.

96 @DYHKIINH, OMKUCHIBAIOLIUE NPSAMYIO U 00paTHYIO




IPONOPIHUOHATIBHBIE 3aBUCUMOCTH, HX Tpa(uKu

OYHKIINH, OMHUCHIBAIOIIUE MPSMYIO H 00paTHYIO

o7 MPOMOPIHUOHAIILHBIC 3aBUCHMOCTH, UX TPaduKu !
08 DyHKIIUH, OTTUCHIBAIOLTHE IPSIMYIO U 00paTHYIO |
MIPOTOPITMOHAIBHBIC 3aBUCUMOCTH, UX TpaduKu
99 @yHKIMS Yy = X2 U €€ cBOICTBa 1
100 DyHKIMA Y = X2 U €€ CBOWCTBA 1
101 ®yHkuus y = X3 u e€ cBoiicTBa 1
102 OyHKIHS Y =K/X U €€ CBONCTBA |
103 OyHKIUS Yy =K/X 1 e€ CBOICTBa 1
104 DyHKIHUA Y =VX U €€ CBOMCTBA |
105 KonTtponsnas padora no teme "®dynkuun" 1
106 CreneHs C 1eNIbIM TTOKa3aTelIeM. |

[IpopmuarMYM.
107 CBolicTBa CTENEHH C IIEJIBIM IMOKa3aTeIeM 1
108 CBOJICTBA CTEIIEHHU C IEJIBLIM ITOKA3aTEIEM 1
109 CBolicTBa CTENEHH C IEJIBIM IMOKa3aTeaeM 1
110 [IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX |
CTEMEHU C IEJIBIM MTOKa3aTeIeM
11 [TpeoOpazoBaHue BEIpAKEHHIA, COIEPIKAIITIX |
CTEMNEHU C IEJIBIM MOKa3aTeIeM
112 [TpeoOpazoBaHue BEIpAKEHHIA, COIEPIKAIITIX |
CTEMNEHU C LEbIM MT0Ka3aTeIeM
113 CrangapTHBIN BUI YKcia 1
114 CranpapTHbII BUJ yncia 1
115 JlercTBUS ¢ YrcIaMH, 3alTMCAaHHBIMU B |

CTaH/IAPTHOM BUJIE




JlefcTBuUs ¢ UnciIaMu, 3alIMCaHHBIMU B

16 CTaHJApPTHOM BHJIE
Pa3mepsl 00bEKTOB OKpYKAIOIIEro MHUpa,

117 JUTMTEIIbHOCTD IIPOLIECCOB B OKPYKAIOIIEM
mupe. [IpopmunuMym.
Pa3meprl 00bEKTOB OKpYKAIOIIETr0 MUPA,

118 JUTUTEIIbHOCTD MPOLIECCOB B OKPYKAIOIIEM
mupe. [IpopmunuMym.
Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA,

119 JUTUTENIBHOCTD MPOLIECCOB B OKPYKAOLIEM
mupe. [IpobmunuMyMm.

120 Jlenenue ¢ octaTkoM

121 CpaBHEHUS LENBIX YUCEIT IO MOYJIIO
HaTypaJIbHOTO Yncia

122 CpaBHEHUS LENBIX YUCEIT IO MOYJIIO
HaTypaJIbHOTO YnciIa

123 CBoiicTBa CpaBHEHUH TTO MOTYJIIO

124 CBolicTBa CpaBHEHUH 11O MOZYJIIO

125 OcTaTKu CyMMBI U ITPOU3BEAECHHUS 110 TaHHOMY
MOJTYJIO

126 KonrtponsHas padora no remam "Crenenu",
"lenmumocTp"
[ToBTOpenue u 060061IeHNe. Pemenne TMHeHHbBIX

127 HEPaBEHCTB C OJIHOU IIEPEMEHHON U CUCTEM
JIMHENHBIX HEPABEHCTB C OJHOM MEpPEMEHHON
[ToBTOpenue u 06o0IIeHNE. Perenne TMHEHHBIX

128 HEPaBEHCTB C OJHOU IIEPEMEHHON U CUCTEM

JIMHEMHBIX HEPABCHCTB C OJHOM HepeMeHHOﬁ




129

[ToBTOpenue u 0600menHue. ToxIeCTBEHHBIC
peoOpa3oBaHusl BRIPAKCHUH, COCPIKAIINX
apu(pMeTHUECKHE KBaJPATHbIC KOPHU

130

[ToBTropenue u o600mmenue. Pemenune
KBaJpaTHBIX ypaBHEHUM. Perenne TeKCTOBbIX
3a/1a4 ¢ IOMOUIbIO KBaJIpaTHbIX YpaBHEHUN

131

132

[ToBTOpenue u 0600meHue. Pemenue 3amay u3
peanbHOU ku3HU. [IpoPMUHUMYM.

[ToBTOpenue u o6o6menue. ToxaeCTBEHHbIE
peoOpa3oBaHus PAllMOHAIBHBIX BBIPAKEHUI

133

[ToBTropenue u 0600menue. Pemenune npodHO-
panuoOHaJIbHBIX ypaBHeHHﬁ, CBOOAIIUXCA K
JIMHEWHBIM UM K KBAJIPATHBIM YPaBHCHHUSM.
PernieHne TEKCTOBBIX 33/1a4 C TIOMOIBIO APOOHO-
palMOHATBHBIX YPAaBHEHHIA

134

[ToBTOpenue u 06061eHue. Pemenue
TEKCTOBBIX 3aJ[a4d Pa3IMYHBIMHU CIIOCOOAMH.
[TpodmMuHUMYM.
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9 KJIACC

KosnyecTBo yacon DJ1eKTPOHHBbIE
Ne Jlara

Tema ypoka Kontpoanubie | IIpakTnueckue uupposbie
n/n yp Bcero P P H3y"YCHHUs

padoThbI padoThI o0pa3oBaTejibHbIE
pecypcsl

Oynkuus. CBolicTBa PyHKIMHI: HYIH QYHKIUH,
POMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKITUH,

1 POMEXYTKH BO3PACTaHHS U yOBIBAHUS 1
¢byHkunu, 4€THBIE U HEUETHBIE (PYHKITUH,
HauOOoJbIIee U HAaMEHbIIIee 3HAUCHUS (PYHKIHH

Oynkius. CBoicTBa GPyHKIMI: HYyTH QYHKIIUH,
IIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIUHY,

2 POMEXYTKH BO3PACTAHHS U yOBIBAHUS 1
¢byHkunu, 4€THBIE U HEUETHBIE (PYHKITNH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHUs (PYHKIUU

[HocTtpoenune rpadukoB pyHKIUN C TOMOILBIO
npeoOpa3oBaHUi

[Toctpoenue rpagukoB GyHKIMNA C TOMOIIBIO
npeoOpazoBaHui

KBanparssiii Tpéxunes. Kopau kBagpatHoro
TpEXUsIeHa

PaznoxeHune kBanpaTHOro TpEXUaeHa HA
JINHENHBIE MHOKUTEIIN

Paznoxenue KBaApaTHOTo TpéX‘-IJICHa Ha
JIMHEHHBIE MHOKUTEIIH

8 KBanparuunas ¢pyHKIMS U €€ cBOMCTBA 1

[Tapabona, KoOpIMHATHI BEPIINHBI TapabOoIIbI,

0Cbh CHMMETpPHH 1apaboIIbl




10 [Toctpoenue rpaduka KBaApaTUIHON PYHKIUU 1

11 [TocTpoenue rpaduka KBaapaTHIHON HYHKIIUH 1

12 [Toctpoenue rpaduka KBaApaTUIHON PYHKIUU 1

13 [Tono>xenne rpaduka KBaApaTUYHON QYHKIIUH B 1
3aBHCUMOCTH OT €€ K03(ppuumeHToB

14 [Tonoxenue rpaduka KBaApaTUYHON (YHKIUH B 1
3aBUCUMOCTH OT €€ KO3 PHuImeHToB

15 Hcnosb3oBaHue CBOWCTB KBAAPaTUYHOM 1
¢bynkuuu s pemenus 3anad. [ipopmuanMymMm.

16 Vcnonb30BaHue CBOMCTB KBapaTUUHOM 1
bynkuuu s pemenus 3anad. [ipopmuaMyMm.

17 Vcnonb30BaHue CBOMCTB KBapaTUUHOM 1
byHkuuu 11 perenus 3anad. [lpopmunumym.

13 Crenennble (PYHKIIMH C HATYypaTbHBIMU !
NOKa3aTeJsIMH, UX TpaprKH U CBOMCTBA

19 CrenenHble (PYHKIMU C HATypaTbHBIMU i
MOKa3aTeJsIMH, UX TpapUKH U CBOMCTBA

20 CreneHHble (PYHKIIMU C HATypaTbHBIMU |
noKa3aTessiMM, UX TpaMKH U CBOWCTBA

1 CrenenHble QyHKINHU C HATYpaIbHBIMU |
MOKa3aTeJsIMH, UX TpapUKH U CBOMCTBA

22 I'paduku Gyskmmit: y=Vx , y=*x,y=|x | 1

23 Ipaduxu Gpysxmmit: y =\x , y=3Vx ,y =| x| 1

24 I'padukn dyskmmit: y=Vx , y=3Vx , y=|x| 1

25 KonTtponbhas padora no teme "®dynkuun" 1

26 [ToHsATHE O pelIeHUN HEPABEHCTBA C OJTHOU i

IepeMEHHON. MHOKECTBO pPEIICHUN




HEpaBeHCTBA

27 KBanpaTHbie HepaBeHCTBA C OJIHOM MEPEMEHHOM 1

28 KBagparnsle HepaBeHCTBA ¢ OHON IIEPEMEHHOMN 1

29 Pemienne HepaBeHCTB TpapUUECKUM METOJIOM U 1
METOJIOM UHTEPBAJIOB

30 Pemienue HepaBeHCTB rpapuyecKuM METOIOM U 1
METO/I0M UHTEPBAJIOB

31 HepagenctBa, conepikaiiye 3HaK MOIYJIS 1

32 HepagenctBa, conepixaiiye 3HaK MOAYIsS 1

33 CucreMbl HEpaBEHCTB C OAHON IIEPEMEHHOM 1

34 CucTembl HEpaBEHCTB C OJHOU EepEMEHHON 1
Pemenune TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO

35 HEpPaBEHCTB, CUCTEM HEPaBEHCTB. 1
[TpodmuHEMYM
Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO

36 HEPaBEHCTB, CHCTEM HEPABEHCTB. 1
[TpodpmuHUMYM

37 HepaseHnctBo ¢ 1By™ms nnepeMeHHbIMU. Penienue |
HEPABEHCTBA C ABYMs [IE€PEMEHHBIMU

18 I'paduueckuii MeTOJI peIIeHus: CUCTEM 1
HEPABEHCTB C ABYMs [IEPEMEHHBIMU

39 CucreMbl HEpaBEHCTB C IBYMsI IEPEMEHHBIMU 1

40 KonTtponbHas padora no Teme "KBanparusie 1
HepaBeHCTBA"

41 bukBanpartHbie ypaBHEHUS 1

47 [Ipumeps! TpUMEHEHNH METO0B PABHOCUIIBHBIX |

npeoOpa3oBaHMii, 3aMEHBI IEPEMEHHOM,




rpaduuecKoro MeToa Mpu pelieHNH YpaBHEHUN
3-i1 u 4-11 cTerieHen

[Ipumepsl NpUMEHEHHIT METOA0B PABHOCUIIbHBIX
npeoOpa30BaHUil, 3aMEHBI IEPEMEHHOM,

43 rpau4ecKoro MeToa Mpy peleHNH ypaBHEHUN
3-ii u 4-11 crenenei
[TprMepsl MPUMEHEHHUH METOI0B PABHOCHIIBHBIX

44 peoOpa3oBaHuii, 3aMEHBI IEPEMEHHOM,
rpadM4ecKoro MeTo/1a MPH PEIICHUH YpaBHEHHHA
3-it u 4-11 creneneit

45 Pentenune 1poOGHO-paliMOHANIBHBIX YpaBHEHUH U
HEPABEHCTB

46 Penienune 1poOGHO-paliMOHANIBHBIX YpaBHEHUH U
HEPABEHCTB

47 Pemenne npoOHO-paniMOHAIBHBIX YpaBHEHUH 1
HEPaBEHCTB

43 Penenune npoOGHO-paniMOHANIbHBIX YpaBHEHUH 1
HEPABEHCTB

49 Pemenne cucrem ypaBHEHUH ¢ ABYMS
NIEPEMEHHBIMU

50 Pemenne cucrem ypaBHEHUH ¢ ABYMs
NePEMEHHBIMU

51 Pemenue npocrelmmx cCUCTEM HETMHEWHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

59 Pemrenne npocTenmmx cucTeM HEITUHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

53 Pemenne npocTenmmx cucTeM HEIMHEHHBIX

YPaBHEHUH € ABYMS IEPEMEHHBIMU




Pemenue npocrenmmx cucTeM HEMMHEWHBIX

>4 YPaBHEHHUH C IBYMs IEPEMEHHBIMU

55 I'paduueckuii METO pelIeHHUs] CUCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU

56 ['padpuaeckuii MeTOI PEIICHUS CUCTEMBI
HEJIMHEWHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMH

57 CucreMa 1ByX HEJTMHEHHBIX YPAaBHEHUH € ABYMS
IIEPEMEHHBIMH KaK MOJIEJIb PEaIbHON CUTyaluu

53 Cucrema 1ByX HEJTMHEIHBIX YPaBHEHUM ¢ ABYMs
IIEPEMEHHBIMH KaK MOJIEJIb pealbHON CUTYyalluu

59 Cucrema 1ByX HEJTMHEMHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU KaK MOJIEJIb PEaIbHON CUTYyaluu

60 Cucrema 1ByX HEJTMHEIHBIX YPaBHEHUH € ABYMS
NIEPEMEHHBIMH KaK MOJIE/Ib pEaJIbHON CUTYal[u1

61 CucremMa HeJIMHENHBIX ypaBHEHU C TapaMeTpoOM

62 CucreMa HEJIMHENHBIX ypaBHEHUH C TapaMeTPOM

63 CucremMa HeJIMHENHBIX YpaBHEHU C MapaMeTpoM

64 [Tpocreiime HEpaBeHCTBA € ABYMs
NIEPEMEHHBIMU U UX CUCTEMBI

65 KonTposabHas padora no teme "YpaBHeHus,
HEPaBEHCTBA U UX CUCTEMBI"

66 [ToHsiTHE YMCIIOBOM MOCIIEOBATEIBLHOCTH.
Koneunble 1 6eCKOHEUHBIE MTOCNIE0BATEILHOCTH
OrpanudeHHas 0CIE0BATEIbHOCTb.

67 MoHOTOHHO Bo3pacTaromas (yobIBaro1as)
MOCJIE0BATEIBHOCTD

68 Croco0Os! 3amaHus IT0CIEN0BATEIILHOCTH

OIKCaTEIbHBIN, TAOJHYHBIN, C TIOMOIIBIO




(bopMyIBI n-T0 YiieHa, PeKypPPEeHTHBIN

ApudmeTrnueckast U reoMeTpUyecKas

69
IIPOrPECCUU

70 Apudmernueckas 1 reoMmeTpuyecKas
IIPOrpeccuu

71 CBoiicTBa 4IeHOB apu(METHUECKON U
r€OMETPUYECKON ITPOrpeECCUi

7 CpoiicTBa 4lieHOB apupMETHIECKON U
r€OMETPUYECKON ITPOTrPeECCUi

7 @®opMyIibl N-ro wieHa apupMeTudecKoi u
reOMETPUUYECKON porpeccuid

74 @opmyIibl N-ro WieHa apu(GpMeTHIECKON 1
r€OMETPUYECKON ITPOTrPECCUi

75 @®opMyIibl N-ro wieHa apupMeTu4ecKoi u
r€OMETPUYECKON ITPOTrPECCUi
@opMysIpl CyMMBI IEPBBIX N YWIEHOB

76 apuQMeTUYECKOI U TeOMETPUUECKOI
IIPOrPECCUi
@®opMyJbl CyMMBI IEPBBIX N YWIEHOB

77 apuMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUi
@®opMyJIbl CyMMBI IEPBBIX N YIEHOB

78 apupMeTUIECKON U TEOMETPUUECKON
IIpOrpeccHit

79 3amauu Ha MPOIEHTHI, 0AHKOBCKUE BKJIAIbI U
KkpenuThl. [IpopmMuaumMym

20 3amauu Ha IPOILEHTHI, 0AHKOBCKUE BKJIa bl U

kpenuThl. [IpopmMuaumMym




3ama4yn Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIBI U

81 KkpenuTsl. [IpopMuHuMyM.

%) 3ama4yn Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIBI U
KkpenuTsl. [IpopMunumMym.

23 3aauu Ha IPOLIEHThI, 0AHKOBCKUE BKJIAIbl U
KkpenuTsl. [IpopmMuHuMyM.

%4 3amaun Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIBI U
KkpenuTsl. [IpopmMuHuMYM.

25 3anaun Ha MPOICHTHI, 0AHKOBCKUE BKJIAIbI U
KkpenuTsl. [IpopMuHIMYM.
[IpencraBiaeHne o CXOAUMOCTH

26 [0CJIEI0BATENIBHOCTH, O CYMMHPOBAHUU
0EeCKOHEUHO yOBIBAOLIECH reOMEeTPUIECKOi
POTPECCUu
[IpencraBiaeHne o CXOAUMOCTH

%7 MOCJIEI0BATENIBHOCTH, O CYMMHPOBAHUU
0EeCKOHEUHO yOBIBAIOLIECH reOMEeTPUIECKOi
pOrpeccuu

88 MeTton MaTeMaTUYECKON UHTYKIIUU

89 MeTton MaTeMaTUYECKON UHTYKIIUH

90 KonrtponbHas padora no reme "Yucnossle
NOCJIEI0BATEIbHOCTHU U Iporpeccun”

01 Kopensb n-if crenenu. CBoiicTBa KOpHS n-it
CTETIeHU

9 Kopens n-i1 crenenu. CBoiicTBa KOpHS n-it
CTETIEHU

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

CTCIICHU




CreneHb ¢ palliOHAIBHBIM [T0KA3aTEIEM U €€

94 .
CBOMCTBa

95 Crenens ¢ pallMOHATIBHBIM ITOKa3aTeIeM U eé
CBOMCTBA

96 CreneHb ¢ pallMOHAJIHBIM II0Ka3aTeleM U e
CBOMCTBA

97 ToxnecTBeHHbIE TPe0OPa30BaHUs BHIPAKEHUIH,
coJiepXKalX KOpeHb n-il cTenenu

08 ToxaecTBeHHbIE TPpeoOpa30BaHUs BbIPAXKEHUH,
COJIepKaIIMX KOPEHb N-I CTENIEHU

99 ToxnecTBeHHbIe IPe0OpPa30BaHUs BEIPAKEHUIH,
coJiepKalX KOpeHb n-il cTeneHu
ToxaecTBeHHbIE TpeoOpa30BaHUs BbIPAXKEHUH,

100 CoJIeprKalliX CTENEHb C pallMOHAIbHBIM
HokasaresieM
ToxaecTBeHHbIE TpeoOpa30BaHUs BhIPAXKEHUH,

101 COAEpKAIIMX CTENEHD C PAllHOHAIBHBIM
MoKa3aTesneM

102 KonrtponsHas padora no reme "Crenens ¢
palroHaIbHBIM MOKa3aresaem"
[ToBTOpenue u 06o6menue. Yncna u

103 BBIYUCIIEHUS (3alIUCh, CPABHEHUE, JIEHCTBUS C
JeMCTBUTENIbHBIMU YHCIIAMU, YU CIIOBAs IpsAMasi )
[ToBTOpenne u 0600meHne. Yncna u

104 BBIYHCIICHHS (3aITUCh, CPABHEHUE, ICHUCTBUS C
JeMCTBUTENBHBIMU YHCIIAMU, YU CIIOBAs IPSAMasi )

105 [ToBTOpenne u 0600meHue. Yncna u

BBIYUCICHU (HpOHeHTBI, OTHOIICHUA,




IIPOIIOPLIN)

106

107

108

[ToBTOpenue u 0600mIeHNEe. Yncna u
BBIUMCIICHHS (TTPOIIEHTHI, OTHOIICHUS,
IIPOIIOPLIN)

[ToBTOpenue u 0600meHue. Yucna u
BBIYHCIICHHS (PEIICHUE 3a71a4 U3 PeaIbHON
*ku3HM). [IpopMuHIMYM

[ToBTOpenue u 0600meHNe. Yncna u
BBIUKCJICHHS (pEIICHUE 3a1a4 U3 PeaIbHOM
*u3Hu). [IpopmMuHIMYM

109

[ToBTopenue u 0600menue. Yncna n
BBIUKCIIEHMS (OKpYTJIEHUE, TPUOIINKEHHE,
otuienka). [Ipopmunumym

110

111

112

[ToBTOpenue u 06061meHne. TekcToBbIe 3a1a4u
(permeHre TEKCTOBBIX 3a7a4 apu(PMETUIECKUM U
anredpandeckuM criocodamn). [IpopmuHnMy™m

[ToBTOopenue u o6o6mmeHune. TekcToBble 3a1a4K
(pereHre TeKCTOBBIX 3a7a4 apu(PpMETUIECKUM U
anredpandeckumM criocodamn). [IpopmuHnMy™m

[ToBTOpenue u 06061meHue. TekcToBbIe 3a1a4u

(pereHre TEKCTOBBIX 3a7a4 apu(pMETUIECKUM U
anreOpandyeckumM crocodamu). IIpopmuanmym.

113

[ToBTOpenue n o6odmenne. TexcToBbIe 3a7a4n
(perieHre TEKCTOBBIX 3a7a4 apu(PMETUIECKUM U
anreOpanyeckum crocodamu). [lpopmuanmym

114

[ToBTOpenue u 0600meHne. TexcToBbIe 3a1aun
(perieHne TEKCTOBBIX 3a7a4 apu(PMETUUECKUM U
anredpandeckumM crocodamn). [Ipopmuanmym




115

[ToBTopenue u 06001eHne. TeKCTOBbIE 3aJaun
(peleHre TEKCTOBBIX 3a7a4 apu(PMETUICCKUM U
anredpanveckuM criocodbamu). [TpopmMuHMyM

116

[ToBTopenue u o6o0ImeHne. Anredpanyeckue
BBIpXXCHUS (IPpeoOpa3oBaHue anreOpandecKiux
BBIPAXKCHUH, COJCPIKAIIUX CTEIICHb C LIEJIbIM
MTOKa3aTeJIeM )

117

[ToBTopenue u o6o0IeHNe. Anredpanyeckue
BhIpakeHU (IIpeoOpa3oBaHue anredpandecKux
BBIPAXKCHUH, COJCPIKAIIUX CTEIICHD C LIEJIbIM
MOKa3aTeJIeM )

118

119

120

121

122

[ToBTOpeHHE 1 0000IIEHNE. ANreOpandecKue
BhIpakeHU (IIpeoOpa3oBaHue anredpandecKux
BBIPAKEHUH, COJEPKAINX CTETIEHB C LEJIbIM
MOKa3aTeJIeM )

[ToBTOpenue n o6obmenue. Anredbpanyeckue
BbIpa)keHUs (IIpeoOpa3oBaHue anredpandyeckux
BBIPAXEHU, coiepKalux apupMeTHIecKuii
KBaJIpaTHbIN KOPEHb)

[ToBTOpenue n o6obmeHue. Anredbpanyeckue
BbIpa)keHUs (IIpeoOpa3oBaHue anredpandyeckux
BBIPAXEHU, coiepKalux apupMeTuIecKuit
KBaJIpaTHbIN KOPEHb)

[ToBTOpenue u o6o0IeHne. Anredpanyeckue
BbIpa)keHUs (IIpeoOpa3oBaHue anredpandyeckux
BBIp)KEHUI, cofiepKamux apuMeTnaeckuit
KBaJIpaTHbIN KOPEHb)

[ToBTOpenue u o6o0IeHne. Anredpanyeckue
BBIpaXEHUS (peoOpa3oBaHUe LEBIX U IPOOHO-




pallOHATBHBIX BBIPAKEHU )

123

124

125

[ToBTOpeHue u 00600IIeHNE. ANredpandecKue
BhIpa)keHUs (IIpeoOpa3oBaHue HEIbIX U APOOHO-
palMOHATBEHBIX BBIPAXKECHUN)

[ToBTOpeHue u 0600IIeHNE. ANredpandecKue

BBIpKEHHS (MMpeoOpa3oBaHue IENBIX U IPOOHO-
palMOHATIBHBIX BBIPAXKCHUH )

[ToBTOpeHue u 00600IIeHNEe. ANredpandecKue
BBIpKEHHS (MMpeoOpa3oBaHue IENbIX U IPOOHO-
palMOHATIBLHBIX BBIPAKCHUI)

126

[ToBTOpenue u 00o0mEeHne. Anredpanyeckue
BBIpa)KEHUS (Pa3JIoKeHNEe MHOTOUYJICHA HA
MHOXKUTEIH, B TOM YHCJIE C UCTIOJIb30BAHUEM
(hOpMyIT COKpAIIEHHOTO YMHOKCHH)

127

[ToBTopenue u 0000ImeHne. Anredpanyeckue
BBIpa)KEHUS (Pa3sioKeHNe MHOTOUYJICHA Ha
MHOYHTEJIH, B TOM YHCJIE C UCMIOIB30BAaHUEM
(bopMyIT COKpPAIIEHHOTO YMHOYKEHUS)

128

[ToBTOpenue u 06061meHne. Anredpanueckue
BBIpa)KEHUS (Pa3sioKeHUe MHOTOUYJICHA Ha
MHOXHTEJIH, B TOM YHCJIE C UCMIOIb30BaHHEM
(GhOopMyJT COKPAIIEHHOTO YMHOKEHHS)

129

130

[ToBTOpenue n o6obmeHue. Anredbpanyeckue
BBIPXKEHUS (MOJICTTMPOBAHKE C TOMOIIBIO
(bopMyJ peasbHBIX MPOIECCOB U SIBICHUH).
[TpopmuHrMYM

OyHKIMHU (MOCTPOCHUE, CBOMCTBA M3YUEHHBIX
yHKIHi)




[ToBTropenue u 0600menne. PyHKIUU

131 . . 1
(mocTpoeHue, CBOMCTBA M3YYCHHBIX ()YHKITHIA)

132 [ToBTOpenue u 0600menne. DyHKIUU 1
(mocTpoeHue, CBOWCTBA M3yYCHHBIX (PYHKIIUH)
[ToBTOpenue u 0600meHNe. DYHKITMH

133 (rpaduueckoe peleHne ypaBHEHUH U UX 1
CUCTEM)

[ToBTOpenue u 0600meHNe. DYHKITMN

134 (rpaduueckoe pelieHne ypaBHEHUA U UX 1
CHUCTEM)

135 Wrorosas koHTpoJsibHasA paboTa 1
[ToBTOpenue u 0606menue. DyHKIUU

136 (MoJIeTMpOBaHKE peabHBIX MPOIIECCOB). 1
[IpopmuanmMym

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anrebpa, 7 knacc/Mepsnsk A.T'., [TonskoB B.M.;

nop penakuueit [lononsckoro B.E., Akinonepnoe o0miectBo «M3aaTenscTBO
«ITpocsemieHue».

Anre6pa, 8 kitacc/Mepansak A.T'., Ionskos B.M.;

nop penakuueit [lononsckoro B.E., AkinonepHoe o0miectBo «M3aaTenscTBO
«ITpocsemnieHue.

Anrebpa, 9 kitacc/Mepainsak A.T'., Ionskos B.M.;

nox penakiueit [lomonsckoro B.E., Akinoneproe o61iectBo «M31aTenbcTBO

«IIpocsemienue».

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

bytiko, Mep3nsik, [Tononckuit: Anre6pa. 8 kinacc. Meroauueckoe mocooue.
VYriyonennsiit ypoBenb. @I'OC
bytiko, Mep3msik, [Tononckuit: Anredpa. 9 kinacc. Metoaudeckoe nocooue.

VYriy6nennsiit ypoBenb. @I'OC

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1.www. edu-"Poccuiickoe odpazoBanue" deaepanbHbIil TOPTA.
2.www.school.edu-"Poccuiickuii 00111€00pa3oBaTesbHbIN TOpTan".
3.www.school-collection.edu.ru/ Enunas kosnexius ugppoBbIX
00pa3oBaTeNbHbIX PECYPCOB

4. www.uchi.ru - obpa3zoBarenbHas oOHIaH-TIaTGOpPMA IS TKOJTHHUKOB, UX
POAMTENEN U YUUTEIICH.

5. www.resh.edu.ru - Poccuiickast 371eKTpoHHas MIKOJIA.
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