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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECNEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MPOJOJDKEHNST 00pa3oBaHWsl ® JUIsl TOBCEIHEBHOW O KW3HU. Pasputne vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJE/IMPOBAaHUS B HAyYHOM [IO3HAHMM M B TMPAKTHKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILUIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTH MBILLJIEHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEUCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0oOIIeHNEe M KOHKpETU3allnio, aOCTparupoBaHHWE M aHAJIOTHIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENBHBIM OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUuE 3aaad
00y4aroLUMUCS SBJSIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA O0yYEeHHUS.

B cTpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayO0naéHHOTro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJIEHUCTBYS C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsl MPUXOAUTCS
JIOTUYECKU PACCYKJATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBs3n
C 3TUM B MPOTpaMMy Y4eOHOro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTUYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM W CTPYKTYpHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» sBISETCS €ro HMHTETPUPOBAHHBIN
XapaxkTep.

Conmepxxanne nuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJISl IOBCETHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXXHBIX MPEMETOB U OKpYy:Karolel pearbHocTH. Ha ypoBHE OCHOBHOTO 00IIETO
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
INOCTPOEHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHUs TPOLECCOB U  SBJICHUMN
peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOIAT TaKXkKe JalbHEWIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YaCTHOCTH, MJIA
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KeHUs, CIOCOOHOCTENW K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne martepuana crocoOCTBYeT pPa3BUTHIO Y OO0y4arouuxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)UuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

Yriny6néHubii KypcC anreopbl XapaKkTepu3yercs M3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHH U MPUHATHIE B airedpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT MX
npuMeHeHuto. TeM cambpiM anrebpa 3aHUMAeT OJHO M3 BEOYIIUX MECT B
GbopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCSl.

CornacHo yueOHOMy MaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKkue BBIPAKEHUS», «YPAaBHEHUS U
HEPAaBEHCTBA», « DYHKIIMW.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 442 yacoB: B 7 kiacce
— 136 gacoB (4 yaca B Henento), B 8 kiacce — 136 gacoB (4uaca B Hezeno), B 9
kimacce — 170 gacoB (5 waca B Henemo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECSITUYHOW MO3ULIMOHHON CUCTEME CUHUCIICHUS.

Pemenue TeKCTOBBIX 3a/1a4u apupMeTHYecKuM crocoOoM. Pernenue 3agau us3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIIECHUN
U TPOMOPIUN MpU pEelIeHUH 3a/ad, pEIIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYMKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOM3BEICHUS LIEJIBIX YMCEII IPU PEIIECHUHU 33/1a4 C IPAKTUYECKUM COAECPKAHUEM.

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

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

BripakeHre ¢ NEpeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBienue 3aBUCUMOCTY MEXAY BETMUYMHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHoOroujieH cTaHaapTHOro Bujaa. CTeneHb MHOTOYICHA.
CrnoxeHue, BbIYMTAHUE, YMHOXKEHHE U JesieHre MHoroudieHoB. [IpeoOpas3oBanue
LIEJIOTO BBIpaXKeHUs B MHOTOUWIEH. KOpHM MHOrO4JIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAaT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJIpaTOB JIByX BBIPQXKEHUM, TMPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoit nepeMeHHol. Kopenb ypaBHeHusi. CBOiCTBa ypaBHEHUIM
C OJHOM TIEpEeMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHUE Kak
MaTeMaTH4YECKasi MOJAEIb PEAIbBHOW CUTYallNH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEHMHBIX YPaBHEHUM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JBYMs NEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoil. UncnoBsle TPOMEXKYTKU. PaccTosiHre Mexy
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIbHBIE 3aBUCUMOCTH MEXJy BenuuuHamu. [loHsatne QyHkuuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
ompejienieHuss U obnacte 3HaueHW ¢GyHkuuu. CrocoObl 3amaHus (QyHKIUU.
I'padux dbynkuuu. [oHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPaX peasibHbIX 3aBUCUMOCTEH.

JIuneiinas Qynkius, e€ cpoictBa. ['paduk nunelno ¢ynkuuu. ['padux
¢byuknuu y = |X|. Kycouno-3aganHbie QyHKIIHN.

8 KUIACC

Yucia ¥ BIYHCICHUSA

KBaaparHbie kKopHU. ApudMeTHUeCcKUil KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsaTe wppammoHaNbHOrO 4Yucnaa. J{eUcTBUsS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALUOHAIBHBIX
yucel.

[IpencraBiieHnss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoOXecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HetictBusi ¢ ocrtatkamu. OctaTku creneHeil. [IpuMeHeHue OCTaTkoB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OBEKTOB OKPYXKAIOLIETO MHpa, JIUTEIBHOCTh MPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJI YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckas apoOb. JlomycTUMble 3HAYEHHUS] MEPEMEHHBIX B JIPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUM.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTETICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
KonnuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsIM. KBasipaTHOE ypaBHEHHE C TapaMeTpoM. PellleHne TEKCTOBBIX 3a/1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHU#. ['padmyeckas MHTEpIIpeTaIis YPaBHCHUI C IBYMS IEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBeHncTBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. CloKeHue
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

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

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHne TEeKCTOBBIX 3alay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6usacTb onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['paduk dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHA, OTPAXKAIOIMINX PEeATbHBIE TMPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| # ux cBoiicTBa.
Kycouno-3aiannpie GyHKITHN.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIbHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanparusie ypaBHeHUA. [IpuMepbl IPUMEHEHUN METOA0B PABHOCUIIBHBIX
npeoOpa3oBaHuid, 3aME€Hbl MEPEMEHHOH, TpaHUuecKoro MeToJa MpH PELIECHUU
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHHM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHNsT CUCTEMbI HENMHEWHBIX YPAaBHEHUM C ABYyMs IiepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYyaLUU.

HucnoBble HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparHeie HepaBEeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
JUISl palliOHAIbHBIX HEpaBeHCTB. [Ipocrenine HepaBeHCTBA C MAPAMETPOM.

Pemienne TeKCTOBBIX 3a/1a4 € ITIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ AByms IepeMEHHBIMHM. PernieHue HepaBeHCTBA € JIBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ| PELIEHUS CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DyHKIUU

Oyuknus.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMHU, TMPOMEKYTKHA BO3pACTaHMs U yObIBaHUS (PYyHKIUH,
4YETHBIEC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢ynknouss u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBHCHMOCTH OT e& kod(durmentos. [paduru Gyukmii y =ax2, y = a(x — m)’u y
= a(x — m)* +n. [ToctpoeHue rpaduKoB ByHKIHMIA ¢ TOMOIIBIO TPEOOPa3OBAHHIL.

JHpob6no-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

®ynkius Y = X' ¢ HaTypaIbHBIM TI0Ka3aTeneM N u eé rpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJIEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
YJIeHa, PEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomeTpuueckor mnporpeccuid. Dopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aiauu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAMMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBJICHUEM MHTEpeca K TMPONUIOMY W  HACTOSAMIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pPean3alii €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIeM, CBSI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTUYECKOIrO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalUuel B [JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEeATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH IS Pa3BUTHS LIMBUIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpPECaX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TaKOTO e IpaBa JIPyroro 4yeaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUTIOTE3bI 00 00BEKTAX M SBIICHHUSIX, B TOM YHCIIC paHEe HEHU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUSA, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKM MaTEMATHYECKUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIPUHUMATh,  (OpPMYIUPOBaTb U  NPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MaTEMaTHYECKHX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIEHHUSA, BbIOMpaTh HauOoliee MOAXOASAIMMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHABIMBATh MCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUs HHPOpMAUUMU U WUIIOCTPUPOBATH
pelaemMbie 3a/1a4d CXeMaMu, IMarpaMMaMu, HHOU rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j€¢ 0OCYXXIIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(GbopMyIHUpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHSI,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaJa B OOMmMUN pe3ynbTarT TIo
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHM TPU H3yYCHHUH MaTEMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pE3ybTaThI:

Yuciia 1 BBIYUCTIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrou (ImpeoOpa3oBbIBATH
JEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHITUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1EJIBIX
YHCEJI, MHOXXECTBA PAIMOHAIBHBIX YHCENI MPU PEIICHUU 3a1a4, MPOBEACHUU
PaCCYyXICHUN U JOKA3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M yHOPSIAOUYUBATH PALIMOHAIBHBIE YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JICUCTBHS C PAllMOHAIBHBIMU YWCIIAMU, UCIIOJIb30BATh CBOMCTBA YKMCEN M IPaBHIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBITIONTHATE 1EUCTBHS CO CTEMEHSIMU C HATYPaJIbHBIMH ITOKA3aTEIISIMH.

Haxonuts 3HaY€HMSI YMCIIOBBIX BBIPAXKEHHM, COAEPKAIIMUX PAILMOHATBHbBIC
yycjga U CTEMEeHM C HaTypalbHBIM IIOKa3aTejieM, MPUMEHATh pPa3HOOOpa3HbIe
CIIoCOOBI M TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBBIC BHIPAKCHHS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 JIPYTUX YIEOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CUTyalluW, BBINOJHATh TMPUKUJKY M  OILEHKY pe3yJbTara
BBIUHCJICHUN, OLIEHKY 3HAYEHUM 4YHCJIOBBIX BBIPAKEHUN, B TOM UHCIE IIPU
PEILICHUM MTPAKTUYECKUX 3a]1a4.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXKH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MPU
pellIeHuu 3a1ay.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBI) BEIWYMH, MPOLEHTAMH, HWHTEPHIPETUPOBATH
pe3yJIbTaThl PEIICHU 3aa4 C YYETOM OIPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eTuMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 337a4 MPU3HAKU JEIUMOCTHU Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PackiianpiBaTh HAa MHOYKUATENU HATypajbHbIC YHCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IIPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeJl U UCII0JIB30BAaTh UX IPU PELICHUH 3a1a4, IPUMEHATh alnroputM EBknuaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CPaBHEHUM 110 MOAYJIIO.

AJuiredOpanyecKue BbIPpaKEeHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp30Barh anredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKAECTBA,  BBINOJHATH  TOXKIECTBEHHBIC
npeoOpa3oBaHus BbIpaXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHOrouneHs!.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BoImonHTh eficTBUs (CI0KEHNE, BEIUUTAHNUE, YMHOKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT u
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEr0 MHOXKUTEJNS, IPYNIUPOBKH CIIaraeMbIX, MPUMEHSIS
(bopMyIibl COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a7ad
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHOW MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IOKAa3aTENsAIMU I
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
[epexoia OT UCXOHOI0 YPAaBHEHUS K PAaBHOCUIBHOMY eMy. lIpoBepsTs, saBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[lonOupaTe npuMepbl MNap YWCEN, SBISIIONIMXCS PELIEHHEM JMHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucreMsl IByX JIMHEWHBIX YPaBHEHUH € IBYMs IIEPEMEHHBIMU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300pakaTh HA KOOPAUHATHOW MPSMON TOYKH, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C MOMONIbIO (YHKIHMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[TonnmaTe rpaduyeckuid cnocod MpeACTaBICHHUS W aHalu3a UH(OopMmanuwu,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (PYHKIMU, HauOoOJblllee M HaUMEHbILIEE
3HauYeHUS (PYHKITIN).

Hcnonp3oBath rpaduku A UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pelIeHuN 3a7a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniry 00y4yeHus B 8 ki1acce 00y4aromuics MOTYYUT CIEAYIONUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATHh MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METHISCKHIMA
KBaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOJAUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIb3YSl pu HEOOXOINMOCTH KaJIbKYJIATOP, BBINOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCeJ JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paXkaTh ACHUCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emuMoCTb.

CBOOOJHO oOmepupoBaTh MOHITHEM OCTAaTKa IO MOJAYJI0, HPUMEHSATh
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

HaxonuTe AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPKECHHUSIX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BrImonHATh IpUBEAcHUE anredpandeckux Apodei K o0meMy 3HaMeHaTeNto,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBINONHATH TOXKAECTBEHHBIE MPE0OPA30BaAHUS PALIMOHATBHBIX BBIPAKEHHM.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM JIs pelICHUs! Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

CrerneHu.

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM II0Ka3aTelIeM, BBIIOJIHSITH
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

WppanunoHaabHble BhIPAKEHUS.

HaxonuTe 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COAEPIKALLIUX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

Pemiats KBajipaTHbIC ypaBHEHUSI.

Pemarb 1poOHO-paliMoOHaNbHbIE YPaBHEHHUS.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUM C IMapaMeTPaMHu.

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUU U CUCTEM YPABHEHUM, B TOM YHCIIE C
OpUMEHEHHEM TrpapUuecKuX TMpeAcTaBleHuN (ycTaHaBIUBaTh, HMEET JIU
YpPaBHEHUE WM CHCTEMA YPAaBHEHHWM PEIICHHs, €CIM HMEET, TO CKOJbKO, WU
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WMHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IMOJYyYEHHBII pe3ysbTarT.

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

DyHKIMHA

[Tonnmate ¥ UCHOJB30BaTh (PYHKUHMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O003HAUEHMs), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpouth rpaduku pyHKUUN , OMMHUCHIBATH CBOMCTBA YMCIOBOW (YHKLIHUH IO
e€ rpaduky.

K koHiy 00yueHus B 9 ki1acce 00y4aromunics MOIyYuT CIeAyIOIUE TPEIMETHbIE
PE3YJbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM TMOKA3aTeNeM, HCIOJb3ysd MNpH HEOOXOJUMOCTH KaJbKYJATOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

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

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE YHCIA, OKPYTJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NPUKHUJIKY PE3yJbTaTa BBIUUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanyeckue BbIpaKeHUs

CB0OOOIHO oOMEepUpOBaTH MOHSATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTh
KOPHM KBaJpaTHOI'O TPEXUWICHA.

PacxiianbiBaTh KBaJApaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewlars JiMHEMHBIE U KBaApPATHBIE YPAaBHEHUS, YPaBHEHUs, CBOMSIIMECSH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewars nuHeEVHbIE HEPAaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, WCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MpPSMOMH,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pewate cucremsl IBYX JIMHEWHBIX YPAaBHEHUN C ABYMS I[IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIISCTCS JTUHEUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEIMHEMHBIX YPAaBHEHUH C TapaMETPOM.



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

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMChIBATh PEICHUE C TOMOIIBI0 CHUMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBouTh MccneAOBaHUS YPABHEHHUN M CUCTEM ypaBHEHHWH, B TOM 4HCIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayu  aJireOpamndeckuMm CrocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHCHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA MU HMX CHUCTEMBI JIsI COCTABJICHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CB0oOOMHO omepupoBaTh TMOHATUSIMHU: 3aBHUCUMOCTb, (yHKIHS, Trpaduk
byHKIMKA, TpsMas MOPONOPIMOHATIBLHOCTh, JIMHEWHAs QYyHKIUS, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIUIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh OMpeNeICHsl, MHOXKECTBO 3HAYCHHM, HYIM (QYHKIHUHU, MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus ¢ YyObIBaHUSA, YETHOCTh U
HEYETHOCTDh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peabHOM XKU3HU, PUZUKU, TCOMETPUH.

Onpenensaty MoyoxkeHue rpaduka KBaapaTUIHOW (PYHKIIMU B 3aBUCUMOCTH
oT e€ K03 PUITUEHTOB.

Ctpouts rpadux KBagpaTUYHOW  (YHKIIMH, OMNHUCHIBATH  CBOMCTBa
KBaJpaTUYHON PyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JJIS pELISHUs 3a]1a4.

Ha mpumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyaxiuu y =af(kx +
b) + ¢ ¢ momorsio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnnmocTpupoBaTh € MOMOIIBIO TIpaduka pealbHyl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApudmMeTnyeckas ¥ reoMeTpHYECKas MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apupMeTHUIecKas
Y T€OMETPUYECKasi TPOTrPECCHH.



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

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMH ITOCJIEIOBATEIBLHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W TNPUBOAUTH TMPUMEPHl KOHEUHBIX M OCCKOHEYHBIX
MOCIIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHOCTEH.

HMmeTh nipeAcTaBieHUe O CXOIMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  MpaxTmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI
1 UMCJIA U BBIYUCJIEHU . 7
PannonanbeHble yncia (IOBTOpEHNUE)
5 YPABHEHI/I}E N CUCTEMBI 15 1
YPABHEHMWMW. JIunelinbie ypaBHEHHUS
3 UMCJIA U BBIYUCJIEHUA. Crenens ¢ 8 1
HaTypaJIbHBIM IOKa3aTelleM
4 AJITEBPAMYECKUE BBIPAKEHU . 7
Boipaxkenus ¢ nepeMeHHbIMU
5 AJITEBPAMYECKUE BBIPAKEHU . 23 1
MHorousieHsl
5 AJITEBPAMYECKUWE BBIPAYKEHU . 16 1
DopMyJIbl COKPAIEHHOTO YMHOXKEHUS
7 OYHKIHNH. KoopanHaTsl n 8
rpaduku. OyHKIUH
8 OYHKIUWU. JInneiinas yHKIus 12 1
YPABHEHUA U CUCTEMBbI
9 YPABHEHUWMU. Cuctembl THHEHHBIX 16 1
YpaBHEHUI
10 UNCJIA U BBIYUCJIEHUA. [lenumocTh 10
11 [ToBTOpenue, o600mEH e, 14 1

cHCTEMAaTH3aInsI 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KVIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AJITEBPAMYECKUE BBIPAKEHU . 19 1
JpoOHO-palinoHalbHbIE BHIPAXKEHUS
5 AJITEBPAMYECKUWE BBIPAXKEHU . 14
Crenenu
3 UMCJIA U BBIYUCJIEHU . AenmumocTth 7 1
4 YPABHEHUA 1 HEPABEHCTBA. 20 1
Hepagencrtpa
5 UNCJIA U BBIUNCJIEHU . KBaapaTtHbrit 17 1
KOPCHB
6 OYHKINU 15 1
-, YPABHEHUWA 1 HEPABEHCTBA. 17 1
KBanpatHsie ypaBHEeHUS
8 YPABHEHUWA 1 HEPABEHCTBA. 13 1
JIpoOHO-palnoHanbHble ypaBHEHUS
9 [ToBTOpEHuUe, 06o6meHIfe, 14 1
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoaririe  Hpakruieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 OYHKINU 25 1
) YPABHEHUA N1 HEPABEHCTBA. o5 1
KBagparHsle HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. 30 1
VYpaBHEHMsI, HEpaBEHCTBA U UX CUCTEMBI
4 YMCJIOBBIE ITOCJIEAOBATEJIBHOCTU 30 1
N ITPOI'PECCHH
5 AJITEBPAMYECKUE BBIPAXXEHU . 20 1
CreneHb ¢ pallMOHAJIBHBIM [T0KA3aTEIEM
5 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 40 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Konrtpouabnbsie IIpakTnueckue Aara mupponsre
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTsbI pecypest
[ToBropenue. PanmonanbHble ynciia 1
[ToBTOpenue. CpaBHeHue,
YIOPSA0YUBAHUE U apUPMETHUECKHE 1
JEUCTBUS C pallMOHAIbHBIMU YU CIaMHU
[ToBropenue. Uucnosas npsmasi, 1
MOJ1yJIb YHCIIa
IToBTOpenue. [IponeHTsl, 3aMKch
IIPOLIEHTOB B BUJIE€ ApoOU U 1polu B 1
BU/JIE IPOIICHTOB
IToBTOpenue. Tpu OCHOBHBIE 3a7jaUn Ha 1
IIPOLIEHTHI
[ToBTOpeHue. Pemenne TeKCTOBBIX 1
3a/1a4 apu(PMETHIECKUM CTIOCOOOM
IToBropenue. Pemenne 3anad us3
peasibHOM MPaKTUKK HA 4acTH, ApoOu, 1
MPOLIEHTHI, IPUMEHEHNE OTHOIIEHUN U
MIPOTIOPLMI IPH PELICHUU 33]1a4
YpaBHeHHE ¢ OHOU [TEPEMEHHOM. 1
Kopenp ypaBHeHUS
CBoiicTBa ypaBHEHHI ¢ OAHOM 1

IIEpPEMEHHOM




CBoiicTBa ypaBHEHHI C OAHOM

10 .
IIEPEMEHHON

11 PaBHOCWIIBHOCTB ypaBHEHUN

12 Uwucio kKopHel TMHEHHOTO YpaBHEHUS

13 JInHeHoe ypaBHEHHE C OJJHOU
MEPEMEHHOMN

14 JIuneitHOe ypaBHEHUE, CoAeprKalliee
3HAK MOZYJIS

15 JIuHeitHoe ypaBHEHUE, coJepKalee
3HAK MOZYJIS

16 VYpaBHeHHE KaKk MaTeMaTu4ecKas
MOJEJIb peabHON CUTYalluH

17 Pemenne TeKCTOBBIX 3a1a4 ¢ IOMOIIBIO
JIMHEWHBIX YpaBHEHUN

18 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
JIMHEUHBIX Y paBHEHUMU

19 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
JIMHEWHBIX YPABHEHUHN

20 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO
JIMHEUHBIX YPaBHEHUN

21 Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO
JIMHEUHBIX YPaBHEHUN

99 KonTponbhas pabota no teme
"JIuneliHbIe ypaBHEHHS"

23 CreneHns ¢ HaTypalabHBIM IIOKA3aTENEM

24 CreneHb ¢ HaTypalbHBIM MTOKA3aTEIEM

25 CBolicTBa CTENEHU C HATYPAIbHBIM




IIOKa3aTcjiIcM

CBolicTBa CTENEHU C HATYpPaJbHbIM

26
[I0Ka3aTesieM

97 CBolicTBa CTENEHU C HATYpPaJbHbIM
MoKa3areieM

28 3anuce 4Kciia B 1eCATUYHOMN
MO3ULIMOHHON CUCTEME CUUCIICHUS

29 3anuce 4uciia B 1eCATUYHON
MO3UIIMOHHON CUCTEME CUHCIICHUS

30 KonTponbnas pabora no teme "CreneHpb
C HaTypaJbHBIM IOKa3aresaem"

31 Bripaxkenue ¢ nepeMeHHbIMH. 3HAUCHUE
BBIPKECHHUS C TIEPEMEHHBIMU

39 Bripaxkenue ¢ nepeMeHHbIMU. 3HAaYCHHE
BBIPKECHHUS C IEPEMEHHBIMU

33 Bripaxkenue ¢ nepeMeHHbIMH. 3HAUCHUE
BBIPKEHUS C IEPEMEHHBIMU

34 Brruncnenus no popmynam

35 Beruucnenus no popmynam

36 [IpencraBnenue 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU B BHJI€ (DOPMYIIBI

37 [IpeacraBnenune 3aBUCUMOCTH MEXY
BEJIMYMHAMU B BHJI€ (DOPMYITBI

38 Opnnounensl. OTHOWIEH CTAaHJAPTHOTO
Buja. CTeneHs OJTHOUICHA

39 Opnownenbl. OQHOWIEH CTaHAAPTHOTO

Bruga. CrerneHp OqHOWIEHA




Muorowiensl. MHOro4jieH

40 crangaptHoro Buaa. CTeneHnb 1
MHOT'OYJIEHA
MHuorousenbl. MHOrO4JIEH
41 crangaptHoro Buaa. CteneHnb 1
MHOTO4JIEHA
42 CrokeHne U BRIYMTAaHHE MHOTOYJICHOB 1
43 Cro’keHne ¥ BEIYUTAaHHE MHOTOYJICHOB 1
44 CrnoskeHue U BEIYUTAaHHE MHOTOYJICHOB 1
45 VYMHOXKEHHE U JeJIeHHe MHOTOYWIEHOB 1
46 YMHOKEHUE U JIeJICHHE MHOTOUYJIEHOB 1
47 VYMHOXKEHHE U JeJIeHHe MHOTOYWIEHOB 1
48 YMHOKEHUE U JIeJICHHE MHOTOUYJIEHOB 1
49 [IpeobOpazoBaHme EIOTO BEIPAKCHHS B 1
MHOTOYJICH
50 [IpeoOpazoBanme 11EI0TO BEIPAKEHUS B 1
MHOTOYJICH
51 [IpeoOpazoBanme 1EI0TO BEIPAKEHUS B 1
MHOTOYIEH
52 Kopau MHOrO4IIEHA
53 Kopuu MHOTOUIICHA
ToxnecTBo. ToxIeCTBEHHBIE
54 npeoOpa3oBaHus anredpandecKux 1
BBIPAKCHU I
ToxnecTBo. ToxIeCTBEHHbBIE
55 npeoOpa3oBaHus anredpandeckux 1

BBIPAKCHUI




ToxnectBo. ToxxIecTBEHHEIE

56 npeoOpa3oBaHus AreOpandecKux
BBIPAYKECHU I
ToxnectBo. ToxxnecTBeHHbIE

57 peoOpa3oBaHus anredpandecKux
BBIPAKCHUI
ToxnectBo. TOXIEeCTBEHHBIE

58 peoOpa3oBaHus anredpandecKux
BBIPAKCHUI

59 Jloxa3aTenbCTBO TOXKJIECTB

60 KonTponbhas padota no teme
"MHorouseHs!"

61 IIpousBeaeHne pa3HOCTU U CyMMBI IBYX
BBIPA)KCHUI

62 IIpou3sBeaeHne pa3HOCTU U CyMMBI IBYX
BBIPAKCHUI

63 Pa3zHOCTB KBaJpaTOB JABYX BBHIPAKECHHUN

64 KBagpar cymmBl M KBajipaT pa3HOCTH
JBYX BBIpaXKCHUHN

65 KBanpaT cymMMBbl HECKOJIBKUX
BBIPAKECHUI

66 Ky6 cymMBI 11 KyO pa3HOCTH IBYX
BBIPA)KCHU I

67 CymMa 1 pa3HOCTh KyOOB IBYX
BBIPAKECHUIN

68 CymMma 1 pa3HOCTb KyOOB JIByX

BBIPAKCHUI

69

PaznoxeHne MHOro4jieHa Ha




MHOXHUTCIN

[IpousBeneHne pa3HOCTU CYMMBI JIBYX

70 BBIpQ)XEHU, CyMMa M pa3HOCTh KyOOB
JIBYX BBIpa)KCHUI

7 Paznoxenue MHOro4sIeHa Ha
MHOKHUTEIN

79 Briaecenue o011ero MHOKHUTENS 32
CKOOKH

73 Mertox rpynmnupoBKU
IIpuMeHeHMe pa3IuYHbIX CIOCOO0B

74 pa3oKEeHUsI MHOTOUJIeHa Ha
MHOXKHUTEIN
[TpuMeHeHne pa3TuIHbIX CIIOCOO0B

75 Pa3ioKEHUsI MHOTOWJICHA Ha
MHOXKHUTEIN

76 KonTponbhas pabota no teme
"®opMyJIbl COKpPAIIEHHOTO YMHOXKEHNA"

77 KoopannaTa Touku Ha mpsMoii.
YucaoBble IPOMEKYTKH

78 PaccrosiHre MeXTy IByMs TOUKAMH
KOOPAMHATHOU IIPSAMON
[IpssMoyronbHas cucTeMa KOOpIUHAT.

79 Abcrucca 1 opJHaTa TOYKH Ha
KOOPJMHATHOM MJIOCKOCTH
ITpumeps! rpaduKoB, 3a1aHHBIX

80 ¢dopmynamu. Urenue rpaduxon
peanbHbIX 3aBUCUMOCTEN

81 DyHKIIMOHAIbHBIE 3aBUCUMOCTH MEXY




BEIn4YnHaMun

[Tonstue pynkmuu. OyHKIMA Kak

82 MaTeMaTH4eCcKasi MOJIEIIb PEAJILHOTO 1
npoiiecca

83 OO6umactp onpeaesieHus 1 00J1acTh 1
3HaYeHUN PYHKIHUH

84 CriocoOb1 3a1anust pyHKIHH 1

85 Jluneitnas Qpynkuus, e€ cBoiicTBa 1

86 Jluneiinas QyHKIus, e€ CBOHCTBA 1

87 Jluneitnas Qpynkuus, e€ cBolicTBa 1

88 I'paduk nuneitHON HyHKIIUU 1

89 I'padux nmuHEHHON QyHKIIH 1

90 I'paduk pynkuun y = | X | 1

91 I'padux pyHkumm y = | X | 1

92 I'paduk pynkuun y = | X | 1

93 Kycouno-3ananusie QyHKINU 1

94 KycouHo-3aanHble QyHKINU 1

95 Kycouno-3ananusie QyHKINU 1

96 KonrtponbHas pabora no Teme 1
"Jluneitnast pyHkuus"

97 VYpaBHeHHE ¢ IBYMsI TIEpEeMEHHBIMHU

98 VYpaBHeHHE ¢ IBYMsI TIEpEeMEHHBIMHU

99 I'paduk TMHEHHOTO ypaBHEHUS C ABYMS 1
NIEPEMEHHBIMU

100 I'paduk nuHEHOTO ypaBHEHUS C IBYMS 1
TIepEMEHHBIMH

101 CucreMbl TMHENHBIX YPaBHEHUH C 1




ABYMA ICPECMCHHBIMHA

102

103

CucreMbl TMHEUHBIX YPABHEHUH C
JBYMSI IEPEMEHHBIMU

I'paduaeckuii MeTO peIICHUsI CUCTEMBI

JIMHEHHBIX YPAaBHEHUU C IBYMsI
MIepeMEHHBIMU

104

I'padmyeckuit METO peIIeHHsI CUCTEMBI
JIMHEWHBIX YPABHEHUH C ABYMsI
IIEPEMEHHBIMU

105

Pemrenne cucreM TMHEHHBIX YpaBHEHUI
C IByMsI IEPEMEHHBIMU METOJIOM
ITOZICTAHOBKHU U METOJIOM CJIOKEHUS

106

107

108

Pemenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ
C ABYMs IIEPEMCHHBIMU METOI0M
IOACTAaHOBKH U METOAOM CJIOKCHHA

Pemrenne cucreM TUHEHHBIX YpaBHEHUN
C IBYMs IIEPEMEHHBIMU METOJIOM
IIOZICTAHOBKU U METOJIOM CJIOKEHUS
Pemrenne cucreM TMHENHBIX YpaBHEHUN
C IBYMs IIEPEMEHHBIMU METOJIOM
IIOZICTAHOBKU U METOJIOM CJIOKEHUS

109

Pemrenne cucreM TMHEHHBIX YpaBHEHUN
C IByMsl IEPEMEHHBIMHA METOJIOM
IIOZICTAHOBKHU U METOJIOM CJIOKEHUS

110

111

Cucrema 1ByX JINHEWHBIX YPAaBHEHUI C
JBYMS IEPEMEHHBIMU KaK MOJIEb
peanbHON CUTyallun

Cuctema ByX JTMHEHHBIX YpaBHEHHI ¢




JBYMSI IEPEMEHHBIMU KaK MOJIETb
pealibHOM cUTyaluu

KonrponsHas pabora o teme

112 " . .
Cucrembl TMHEHHBIX YpaBHEHUN

113 JemumocTs nenbix uncei. CBoMCTBa
JEJINMOCTH

114 JemumocTb nenbix gucesn. CBoicTBa
JEJIMMOCTH

115 [Ipocteie u coctaBubie uncna. YETHbIC U
HEUYETHBIC YuCia

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

117 [Ipusnaku genumoctu Ha 2, 4, 8, 5, 3,6,
9,10, 11
[Ipu3Haku AeIMMOCTH CYMMBI U

118 IIPOU3BEICHHUS LIEIIBIX YUCEI IIPU
pelieHuu 3a1a4y
HanbGonpmmuii o0t feTuTens U

119 HauMeHbIIee o01iee KpaTHOE JIBYX
qHCeNn

120 B3aumno npocTeie yncna

121 Aunroput™m EBknupa. Jlenenue ¢
OCTaTKOM

122 Anroputm EBknnna. Jlenenue ¢
OCTaTKOM

123 [ToBTOpenue u 0600menne. Beipakenust
C IEpEMEHHBIMU

124 [ToBTopenue u 0600menne. CTeneHs ¢




HaTypaJIbHBIM I10Ka3aTelIeM

[ToBTOpenue u 06o6menne. OqHOUTICHBI
A MHOTOWIEHBI. T0X/IeCTBEHHBIE

125
peoOpa3oBaHus anredpandecKux
BBIPAKCHUIN

126 [ToBTOpenue u 06o6menne. OqHOUICHBI
Y MHOTOWJICHBI.

127 [ToBTOpenue u 0606menue. opmybl
COKPALIEHHOTO YMHOKEHHS

128 [ToBTOpenue u 0606menne. opmyInbl
COKpAIIEHHOTO YMHOKCHHS.

129 [ToBTOpEeHME M 0OOOIICHNE.
Koopaunats! u rpaduku.

130 [ToBTOpenue u 0600menue. JluneitHas
byHKIMS U e€ cBoicTBa

131 [ToBTOpenue. Jluneitnast pyHkuus
IToBTopenue u o6o0mmenue. Pemenue

132 CUCTEM JIMHEMHBIX YPAaBHEHUH C IBYMS
NEPEMEHHBIMU
[ToBTOpenue u obod1eHue. Peenne

133 CUCTEM JIMHEMHBIX YPAaBHEHUH C IBYMS
NEPEMEHHBIMU

134 HroroBast koHTpOIBHAS paboTa

135 [ToBTOpeHue U cucreMaTH3anus Kypca
anreOpbl 7 Ki1acca

136 [ToBTOpeHUe 1 cucTeMaTH3aMs Kypca

anreOpbl 7 Ki1acca




OBIIEE KOJIMYECTBO YACOB I10

136
I[TPOT'PAMME



8 KVIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne /i Tema ypoxka Konrtpoabnbie IIpakruueckue Aara tupposkie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI pecypes:
PanmonanbsHblie BoIpasKeHUS
OCHOBHOE CBOWCTBO PAallMOHATIBLHOMN IpOOH
OCHOBHOE CBOMCTBO pallMOHAJIBLHOMN IpodH
Anrebpandeckas a1po0b. JlomycTumelie
4 3HAYCHHMS TICPEMEHHBIX B IPOOHO- 1
paIOHaTIbHBIX BBIPAKEHUSAX
Anrebpandeckas a1po0b. Jlomyctumelie
3) 3HA4YEeHUs IEPEMEHHBIX B IPOOHO- 1
paIMOHATIBLHBIX BBIPAKCHUSIX
6 CrnosxeHue ¥ BBIYUTAHHE ANreOpanvdecKux 1
npobeit
7 CrnosxeHue ¥ BBIYUTAHHE ANreOpandecKux 1
npoOeit
8 CrnoxeHue ¥ BRIUUTAHUE aITreOpandecKux 1
npobeit
9 YMHOKEHUE U JIeJICHHE alre0pandecKux 1
npobei
10 YMHOKEHUE U JISTICHHE alreOpandecKux 1
npoOeit
11 YMHOXEHUE U ICTICHUE alreOpandecKux 1
npobeit
12 BosBeznenue anredpandeckoit 1podu B 1




CTCIICHDb

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs

13 paIMOHATBHBIX BRIPAKCHUN

14 ToxxnecTBeHHBIC TPEOOPA30BAHMS
paIlMOHAIBHBIX BBIPAKCHUM

15 ToxnecTBeHHBIE TpeoOpa3zoBaHUs
paIMOHATBFHBIX BRIPAKCHUN

16 ToxxmecTBeHHBIC TPEOOPa30BAHMS
paIMOHATLHBIX BRIPAKCHUN

17 ToxxmecTBeHHBIC TPEOOPa30BAHMS
palOHAIBHBIX BBIPAKCHUM

18 ToxnecTBeHHBIE TPeoOpa3zoBaHUS
paIMOHATBLHBIX BRIPAXKCHUN

19 KontponbHas paboTa mo teme
"PannonanbHble BeIpakeHUs"

20 CreneHs ¢ 1eJIBIM ITOKa3aTeaeM

21 CBOMCTBA CTEIIEHU C IEIBIM IT0Ka3aTelIeM

22 CBoIicTBa CTCIICHH C IICJIBIM ITOKa3aTeIeM
[IpeoOpazoBaHme BhIpaXKEHUH,

23 COJIEPIKaIMX CTETICHH C T[EJTBIM
IOKa3aTrelieM
[Ipeobpa3oBaHue BbIpaxKeHHH,

24 COJIepKaIINX CTETICHH C 1ETTBIM
IOKa3aTreyieM
[Ipeobpa3oBaHue BbIpaXKEHUH,

25 coJiepKalluX CTENEHHU C LUEIbIM
IoKa3aTelieM

26 [IpeoOpazoBaHue BEIpAXKCHUH,




COoACpIKAIMX CTCIICHU C LCIIbIM

oka3aresem

27 CrangapTHbIN BUJ yncaa 1

98 JlelicTBUSA € YMCIaMH, 3alIMCAHHBIMU B 1
CTaHJApPTHOM BUJIE

29 JlecTBUs ¢ ynciaMu, 3alIMCaHHBIMU B 1
CTaHJapTHOM BHUJIE

30 OyHKMs Y =K/X U €€ CBOICTBa 1

31 OyHKIUA Y =K/X 1 e€ CBOICTBa 1

32 OyHKIMs Y =K/X U €€ CBOICTBa 1

33 OyHKIMS Y =K/X U €€ CBOICTBa 1

34 JlenumMocTh HaleJIoO U €€ CBOMCTBA 1

35 JleaeHue ¢ ocTaTKOM 1

36 CpaBHEHUS TETBIX YUCET 10 MOIYIIO 1
HATYpaJIbHOTO YUCIIa

37 CaolicTBa CpaBHEHUH 110 MOZYJIIO 1
HaunOGonpmmuii oOUui 1enuTens U

38 HaMMeHbIIee odIIee KpaTHoe. BzanMHo 1
IPOCThIE YKcIa

39 [Ipusnaku nenumoctu. [Ipoctsie n 1
COCTaBHBIE YHCIIA

40 KonrtponbHas pabora no teme 1
"lenumocTts"

41 UucnoBble HEPABEHCTBA 1

42 CBolicTBa YUCIIOBBIX HEPABEHCTB 1

43 CBoiicTBa YHCIOBBIX HEPABEHCTB 1

44 Jloka3aTesnbCcTBO HEPABEHCTB 1




Hepasencto ¢ nepemennoit. Ctporue u

4 HECTPOrve HEPaBEHCTBA
CnoxxeHne 1 YMHOKEHHE YHCIOBBIX

46 HepaBeHCTB. OlIeHUBaHUE 3HAUYCHUS
BBIPKCHUS
CnoxxeHue 1 yMHOKEHUE YUCITIOBBIX

47 HepaBeHCTB. OlICHUBAaHUE 3HAUYCHUS
BBIPKCHUS
[lonsiTHE O pelIeHnr HEPaBEHCTBA C OAHOU

48 nepeMeHHON. MHOKECTBO PEIICHHI
HEpPaBEHCTBA

49 PaBHOCHITbHBIE HEpABEHCTBA.
HepaBenctBo-cnencraue

50 PaBHOCHITBHBIE HEpABEHCTBA.
HepasenctBo-ciencraue

51 HucnoBble TPOMEKYTKH

5y JInHeiHOe HEPAaBEHCTBO C OJHOMN
IIEPEMEHHON U MHOKECTBO €0 PEIICHUI

53 Pemenue nuHEeHBIX HEPABEHCTB C OJHOM
MePEMEHHOMN

54 Pemienue nuHeHBIX HEPABEHCTB C OJHOM
IIEpEMEHHOM

cc Pemenue nuHEHBIX HEPABEHCTB C OJHON
MIEPEMEHHOMN

56 YpaBHEHUS U HEPABEHCTBA, COAECPIKAIINE
3HaK MOIYJIsS

57 YpaBHEHUS U HEPABEHCTBA, COAECPKAILINE

3HAaK MOIAYJIA




YpaBHEHUS U HEPABEHCTBA, COACPKAILINE

58
3HAK MOJYJIS

5g YpaBHEHUS U HEPABEHCTBA, COACPKAILINE
3HaK MOJYJS

€0 KontponbHas paboTa mo teme
"HepaBencrna"

61 KBagparusie KopHU

6 ApudmMeTrndeckuii KBaipaTHBIH KOPEHb U
€ro CBOMCTBA

63 [ToHsiTHE MppalMOHATILHOTO YHCIIA.
JelicTBusA ¢ UppallMOHAIBHBIMU YU CIaMU

64 CaoiicTBa A€HCTBUI C UppallMOHAIbHBIMU
YHUCIaMHU

&5 CBoiicTBa 1€UCTBUI C UppalIMOHATBHBIMU
YHUCIaMHU

66 CpaBHeHME UppalMOHAIBHBIX YHCEI
MHOXECTBO JCHCTBUTEIBHBIX YHCE]L.

67 [IpencraBnenus 0 pacIIMPEHUIX
YHCIOBBIX MHOKECTB
JlonycTuMble 3HaUeHUs IEPEMEHHBIX B

68 BBIpaXKCHUAX, COACPIKAIIUX
apudMeTHYeCKre KBaIpaTHbIe KOPHU
JlonycTuMble 3HaUeHUs IEPEMEHHBIX B

69 BBIpaXKCHUAX, COACPIKAIIUX
apudmeTnyecKue KBaapaTHbIE KOPHU
ToxxmecTBeHHBIC TPEOOPA3OBAHMS

70 BBIPAYKEHH, COJIEPKAILUX

apupMeTHYeCKUe KBaIpaTHbIe KOPHU




71

ToxnecTBeHHBIE MpeoOpa3oBaHUs
BBIpXXEHUI, COIepKaIUX
apudmeTnyecKkue KBaapaTHbIE KOPHU

72

ToxnecTBeHHbIE TPe0Opa3zoBaHUs
BBIPAKECHUH, COAEPIKALLUX
apu(pMeTHYECKIe KBaIpaTHbIE KOPHU

73

74

75

ToxxnecTBeHHBIC TPEOOPA30BAHMS
BBIPAYKEHH, COJIEPKAILUX
apudmeTHuecKre KBaIpaTHbIE KOPHU
ToxxmecTBeHHBIC TPEOOPA30BAHMS
BBIPAYKEHUI, COJIepIKAIIUX
aprupMeTHYECKHE KBaIpaTHbIC KOPHU
ToxxnecTBeHHBIC TPEOOPa30BAHMS
BBIPAYKEHUI, COJIepIKAILIUX
aprupMeTHYECKHE KBapaTHbIC KOPHU

76

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, COAEPIKALINX
apupMeTHYeCKUe KBaJIpaTHbIe KOPHU

77

78

Kontponbhas paboTa mo teme
"KBanpaTHblii KOpeHb"

OO6nacTh ornpeJieNeHUus] © MHOXKECTBO
3HaYeHUH PYHKLIUU

79

CrniocoOsl 3a1anus QyHKIUN

80

81

I'paduk pynkumm

UreHue cBOMCTB PyHKIINHU 10 €€ TpaduKy.
[Tpumeps! rpadukoB GyHKINH,
OTPaKAIOIINX peaTbHBIE MPOIIECCHI

82

UreHue cBOMCTB pyHKIINU IO €€ TpaduKy.




[Tpumeps! rpadukoB GyHKINH,
OTpPaKAIOIINX PEaTbHBIC MPOIECCHI

DyHKIMHU, OMUCHIBAIOIIUE NIPAMYIO U

83 00paTHYIO IPONOPIHOHATILHBIE 1
3aBUCUMOCTH, UX rpaduku
@DyHKIMH, ONMUCHIBAIOLIUE NIPAMYIO U
84 00paTHYO ITPOIOPIIMOHAIbHBIC 1
3aBUCUMOCTH, UX IrpaduKu
85 OyHkuua Yy = X2 u e€ cBoiCTBa 1
86 OyHkuMs Y = X2 u €€ cBoiicTBa 1
87 Oyukuusa Yy = X3 u e€ cBoiicTBa 1
88 Oyukuus y = x3 u e€ cBoiicTBa 1
89 @yHKIUA Y =VX U €€ CBOMCTBa 1
90 @yHKIUA Y =VX U €€ CBOMCTBA 1
91 OyHKIUA y =VX U €€ CBOICTBA 1
92 KonTponbhas padota no teme «OyHKIUN» 1
93 KBanpaTtHoe ypaBHEHUE 1
@opMyita KOpHEH KBaJPATHOIO
94 ypaBHeHus. KonnuecTBo NeiCTBUTENBHBIX 1
KOpHEW KBaJpaTHOTO YpPaBHEHHUS
@opMyita KOpHEH KBaJPATHOIO
95 ypaBHeHUs. KomnuecTBo 1eMCTBUTENBHBIX 1
KOpHEH KBaJpaTHOTO YpaBHEHUS
96 Teopema Buera
97 Teopema Buera
08 VYpaBHeHUsI, CBOAUMBIE K TMHEWHBIM 1

YPaBHCHUAM HIIM K KBaJApaTHBIM




YPaBHEHUAM
VYpaBHEHUsI, CBOJUMBIE K TUHEHHBIM

99 YpaBHCHHSAM UIIH K KBaJPaTHBIM
YPaBHEHUAM

100 KBanpatHoe ypaBHEHME C TapaMeTpOM

101 Pemrenne kBagpaTHBIX YPaBHEHUH C
rapameTpamu

107 Pemenne kBaapaTHBIX ypaBHEHMI €
rapameTpamu

103 Pemenue kBaapaTHBIX ypaBHEHUI,
coJepaKalluX 3HaK MOAYJIS

104 Pemrenne kBagpaTHBIX YpaBHEHUH,
coJep KalluX 3HaK MOAYJIS

105 YpaBHeHHE KaK MaTeMaTU4eCcKast MOJEb
peanbHON CUTYalluH

106 PelreHne TeKCTOBBIX 3a1a4 C IIOMOILIBIO
KBaJpaTHBIX YPaBHEHU

107 Pemrenne TeKCTOBBIX 33]1a4 C TIOMOIIBIO
KBaJPAaTHBIX YPaBHEHUU

108 PelreHne TeKCTOBBIX 3a1a4 C IIOMOIIBIO
KBaJpaTHBIX YPaBHEHUM

109 KonrtponbHas pabora no teme
"KBanpaTHbsle ypaBHEHUs"

110 JIpoOHO-palinoHanbHble ypaBHEHUS
Pemenue 1poOHO-paiMoHaIbHBIX

111 ypaBHeHI/Iﬁ, CBOISIINUXCA K JIMHEUHBIM
YPaBHEHUSIM

112 Pemenne npoOHO-paliioHaNbHBIX




YPaBHEHUH, CBOISIIMXCS K JIMHEUHBIM
YPaBHEHUSIM

Pemenue 1poOHO-paliioHaNbHbBIX
113 YPaBHEHUH, CBOIALINXCS K KBaJPAaTHBIM
YpaBHEHUSAM

Pemenue npoOHO-paninoHaIbHBIX
114 ypaBHeHI/Iﬁ, CBOASIIMUXCS K KBaApPaTHBIM
YpaBHEHUAM

Pemenue npoOHO-panioHaIbHBIX

115 ypaBHEHUH, CBOJIALINXCA K KBAAPATHBIM
ypaBHEHUSAM

Pemenue npoOHO-paliioHaNbHbBIX

116
YpaBHEHUH METO/I0M 3aMEHbI [IEPEMEHHOMN
117 Pemenue npoOHO-paninoHaIbHBIX
YPaBHEHUI METOJIOM 3aMEHbI IIEPEMEHHOMN
118 Pemenue 1po6HO-paliMoHaIbHBIX
ypaBHEHUI METO/I0M 3aMEHBI ITEpEMEHHOMN
119 Pemrenne TeKCTOBBIX 337124 C IOMOIIBIO
JIpOOHO-pallMOHANIbHBIX YpaBHEHUN
120 Pemrenne TeKCTOBBIX 337124 C TOMOIIBIO
JpOOHO-pallMOHANIbHBIX YpaBHEHUN
171 Perienue TeKCTOBBIX 3aJau C TOMOIIIBIO
JIpoOHO-pallMOHATBHBIX YPAaBHEHUH
KonTponbhas pabota no teme "J[poOHo-
122
panroHaNbHbIE YpaBHEHUA"
IToBTopenue u o6o0meHue. Pemenue
123 JINHEMHBIX HEPABEHCTB C OJTHOM

MEPEMEHHOMN U CUCTEM JIMHEHHBIX




HEPABEHCTB C OJAHOU IIEPEMEHHOMN

124

125

126

127

128

129

[ToBTOpenue u o6odmeHue. Pemenue
JIMHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN U CUCTEM JIMHEWHBIX
HEPABEHCTB C OJHOU IIEPEMEHHON

[ToBTOpEeHME M 00OOIICHNE.
ToxxnecTBeHHBIC TPEOOPA30BAHMS
BBIPAYKEHH, COJIEPKAILUX
apudmeTHUecKre KBaIpaTHBIE KOPHU
[ToBTOpEeHME M 0OOOIICHNE.
ToxxmecTBeHHBIC TPEOOPA30BAHMS
BBIPKCHHH, COJEPIKAIINX
apudmeTHuecKre KBaIpaTHbIC KOPHU
[ToBTOpenue u o6o0meHue. Pemenue
KBaJIpaTHBIX YpaBHEeHHUI. Perienue
TEKCTOBBIX 33]1a4 C TOMOIIbIO KBaIPaTHBIX
ypaBHEHUH

IToBTopenue u o6o0mmeHue. Pemenue
KBaJpaTHBIX YpaBHEHUM. Pemenue
TEKCTOBBIX 33/]1a4 ¢ IOMOIIbIO KBaIPATHBIX
ypaBHEHUH

[ToBTOpenue u obod1eHue. Peenne
KBaJpaTHBIX YpaBHEHUM. Pemenue
TEKCTOBBIX 33/]1a4 ¢ IOMOIIbIO KBAaIPATHBIX
ypaBHEHUH

130

[ToBTOpenue u o6obmeHne. Pemenue
KBaJPaTHBIX YpaBHEHU. Pemenne
TEKCTOBBIX 33/]1a4 ¢ IOMOIIbIO KBAaIPATHBIX
ypaBHEHUU




[ToBTOpenue u o0oOIIEHHE.
131 ToxxnecTBeHHBIC TPEOOPA30BAHMS 1
paIMOHALHBIX BRIPAKCHUH

[ToBTOpeHUE 1 0600IICHNE.
132 ToxnecTBeHHbIE TPeoOpa3zoBaHUs 1
paLMOHAILHBIX BBIPAKCHUI

133 Hrorosas koHTposbHas paboTa 1

134 [ToBTOpEeHUE U 0686H.[6HI/IG. Pemenue 1
3aJ1a4 U3 PeabHOM KU3HU

135 [ToBropenue u o6o0meHue. Pemenne 1

3a7a4 U3 peajgbHOU KU3HU

136 [ToBTOpenue u o6odmeHue. Pemenue 1
3aJ1a4 U3 peabHOMN KU3HH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136




9 KVIACC

Ne
n/n

KoaunuecTBO 4acoB

Tema ypoka KonTposbHbie
Bcero
padoThI

Oynknus. CBoicTBa QYHKIMN: HYITH
(GyHKLMHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
(YHKIMH, IPOMEXKYTKHU BO3pACTaHUs U
yObIBaHUs (YHKIINHU, YETHBIE U HEUETHBIE
¢yHKIMHM, HanOOIIbIIIee U HANMEHbBIIIee
3HaYeHUs (PYHKIUU

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Oynkuus. CoiicTBa QyHKLUI: HYIH
(YHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(yHKIIMH, TPOMEXKYTKHU BO3pACTaHUs U
yObIBaHUS QYHKIUH, YETHBIE U HEUETHBIE
(GyHKIIMM, HauOoJbIIee U HAaUMEHbIIIEe
3HaYeHUs (QYyHKIHUU

[Toctpoenue rpadukoB GpyHKIUM C
MOMOIIbIO TPe0Opa30BaHUI
[Toctpoenue rpadukoB GyHKIMIA C
MOMOIIBIO TPeoOpa30BaHMit

KBagparssiii Tpéxunen. Kopau
KBaJpaTHOIO TPEXWIECHA

Paznoxenune kBaipaTHOrO TpEXUsIeHa HA
JINHEHHBIE MHOKUTEITH

Paznoxenue KBaZApaTHOT O TpéX‘-IJICHa Ha
JIMHEWHBIE MHOKUTEIIN




KBanparuunas ¢pyHkuus u e€ CBOHCTBa

[TapaGosna, KOOPAUHATHI BEPIIMHbI

o napaboIIbl, 0Cb CHMMETPHH 1apadoIbl

10 [TocTpoenue rpaduka KBaapaTHIHON
byHKIUHA

1 [Toctpoenue rpaduka KBaapaTHIHON
byHKIIUN

12 [Toctpoenue rpaduka KBaApaTUIHON
GyHKITUN
[Tonoxxenue rpadrka KBaApaTUIHON

13 (GyHKIIMH B 3aBUCUMOCTH OT €€
ko3 purmeHToB
[Tonoxenne rpaduka KBaApaTUIHON

14 (GyHKINU B 3aBUCHMOCTH OT €€
ko3 purmeHToB

15 Hcnonb3oBaHue CBOMCTB KBAAPaTUUHOM
GYHKIUM JUIs pelieHust 3a1a4

16 Hcrnonb30BaHue CBOWCTB KBaIpaTUYHOU
(GyHKLIMU 1715 peleHus 3a/1a4

17 Hcnonb3oBaHue CBOWCTB KBaAPAaTUUHOM
(GyHKLIMU 1715 pelieHus 3a1a4

18 CrenenHble QyHKINU C HATYpaIbHBIMU
MOKa3aTeJsIMH, UX TpapUKH U CBOMCTBA

19 CrenenHble (PYHKIIMU C HATypaJbHBIMU
noKa3aTessiMH, UX rpadMKi U CBOMCTBA

20 CrenenHble QyHKINHU C HATYpaIbHBIMU
noKa3aTessiIMH, UX rpadMKu U CBOMCTBA

21 CrenenHble QyHKINU C HATYpaIbHBIMU




NoKa3aTessIMH, UX TpaMKu U CBOMCTBA

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

22
X|

93 |Fpa(1)I/IKI/I dyskmmit: y =Vx , y=3x,y=|x

24 I'paduxu Gpyrkmmii: y=Vx , y=3x,y=|
X|

25 KonTponbnas pabora no teme "Oynkuun"
[lonsATHE O penIeHnu HEPaBEHCTBA C OJTHOU

26 nepeMeHHO. MHOKECTBO PeIICHUM
HEPaBEHCTBA
[TonsATHE O penIeHnU HEPaBEHCTBA C OJTHOU

27 nepeMeHHO. MHOXECTBO peleHUi
HEpaBEHCTBA

08 KBanparHsie HepaBeHCTBA C OIHOM
MePEMEHHOMN

29 KBazpaTHble HEpaBEHCTBA C OJHOU
IIEPEMEHHOMN

30 KBanparHbie HepaBeHCTBa C OTHOM
MePEMEHHOMN

31 KBazpaTHble HEpaBEHCTBA C OJHOU
MepEMEHHOMN

29 Penrenue HepaBeHCTB TpapUUECKUM
METO/IOM U METOZI0M MHTEPBAJIOB

30 Pemienne HepaBeHCTB TpapUUECKUM
METO/IOM M METOJIOM HHTEPBAJIOB

31 Penrenne HepaBeHCTB TpapruecKuM

MCETOJOM U METOJIOM MHTCPBAJIOB




Pemienue HepaBeHCTB TpapUUECKUM

32 METOJIOM U METOJIOM UHTEPBAJIOB 1

33 HepaseHctBa, comeprkaniue 3HaK MOIYJIS 1

34 HepaBeHcTBa, copeprkaniue 3HaK MOTYJIS 1

35 HepaseHnctBa, conepkaine 3HaK MOLYJIA 1

36 CucTemMbl HEpaBEHCTB C OJTHOM IMEpEeMEHHON 1

37 CucreMbl HEpaBEHCTB C OAHON IIEPEMEHHOU 1

38 CucTtemMbl HEpaBEHCTB C OJJHOM NEPEMEHHOU 1

39 Pemrenne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO 1
HEPaBEHCTB, CHCTEM HEPaBEHCTB

20 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO 1
HEPaBEHCTB, CHCTEM HEPaBEHCTB

a1 Pemienmne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO 1
HEPABEHCTB, CUCTEM HEPaBEHCTB
HepaBeHCTBO ¢ IByMsI TepeMEHHBIMHU.

42 Pemrenne HepaBeHCTBaA € 1ByMs 1
HepEeMEHHbIMU
HepaBeHCTBO ¢ IByMsI TepeMEHHBIMHU.

43 Pemrenne HepaBeHCTBaA € 1ByMs 1
TIepEMEHHBIMH

a4 I'padrueckuii MeTOJ perIeHust CUCTEM 1
HEPaBEHCTB C JIByMS IEPEMEHHBIMU

45 ['padmyeckuii MeTo pelIeHus CUCTEM 1
HEPABEHCTB C JIByMS IEPEMEHHBIMU

46 CucTeMbl HEpaBEHCTB C IBYMS 1
TIepEMEHHBIMH

47 CucreMbl HEpaBEHCTB C JIBYMsI 1




MNEPCMCHHBIMU

Cucremsbl HEPABCHCTB C ABYM:1

48
[IEPEMEHHBIMU

49 CucreMbl HEpaBEHCTB C JIBYMsI
IIEPEMEHHBIMU

50 KonTtponbHast pabora o Teme
"KBaznparHble HepaBeHCTBA"

51 bukBagparHbie ypaBHEHUs

52 bukBanpaTHble ypaBHEHUS

53 bukBagparHbie ypaBHEHUs
[Tpumeprl MPUMEHEHHUI METOI0B

54 PaBHOCHJIBHBIX ITPE0Opa30BaHU, 3aMEHBI
HEepEeMEHHOM, rpau4ecKoro MeToa Mnpu
pelIeHn ypaBHEeHHM 3-i u 4-ii cTreneHnen
[IpuMepsl NpUMEHEHN METO0B

cg PaBHOCHJIBHBIX NTPe0Opa30BaHUi, 3aMEHBI
HEepeMEeHHOM, rpadu4ecKoro MeToia npu
peleHnn ypaBHeHU 3-1 U 4-11 creneHei
[IpuMepsl NpUMEHEHHI METOI0B

sg PaBHOCHJIbHBIX IPE0Opa30BaHUM, 3aMEHbI
HEepeMEeHHOI, rpaduuecKoro MeTo/ia npu
peleHnn ypaBHeHU 3-1 U 4-11 creneHei

57 Pemenne npoOGHO-paiioHaNIbHBIX
YpaBHEHUH U HEPABEHCTB

sg Pemenune npoOGHO-paiMOHATBHBIX
YPaBHEHUI U HEPABEHCTB

59 Pemenne npoOGHO-paIiOHABHBIX

YpaBHEHMI U HEPABEHCTB




60

Pemenune npoOGHO-paimOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

61

62

Pewienne cucreM ypaBHEHUN ¢ ABYMs
[IEPEMEHHBIMU

Pemienue cucrem ypaBHEHUM C IByMsI
NePEeMEHHBIMU

63

Pewenne cucrem ypaBHEHUHN € IBYMS
[IEPEMEHHBIMU

64

65

66

Pewmenne npocrenmmx cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

Pemenue npocreimux cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
NIEPEMEHHBIMU

Pemenue npocreimmx cuctem
HEJIMHENHBIX YPAaBHEHUH C IBYMs
[IEPEMEHHBIMU

67

Pemenne npocrenmmx cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

68

I'paduyeckuii MeTos perieHus: CUCTEMBI
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
NIEPEMEHHBIMU

69

70

I'paduueckuit MeTON pelIeHUs: CUCTEMBI
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IEPEMEHHBIMU

Cucrema 1ByX HETMHENHBIX YPAaBHEHUH C
JIByMs1 IEPEMEHHBIMH KaK MOJIENb




peaabHON CUTYallUH

71

72

73

CucreMa IByX HEJIMHEHHBIX YPABHEHUM C
JIBYMsI IEPEMEHHBIMU KaK MOJIEIb
peaabHON CUTYalluH

Cucrema JIByX HEJIMHEHHBIX YPABHEHUM C
JBYMsI IEpEMEHHBIMU KaK MOJIEIb
peasibHOI cUTyaluu

Cucrema 1ByX HETMHENHBIX YPABHEHUH C
JIBYMs1 IEPEMEHHBIMH KaK MOJIENb
peanabHON CUTyaluu

74

Cucrema 1ByX HEJTMHEIHBIX YPaBHEHUH €
JIBYMsI IIEPEMEHHBIMU KaK MOJIEIIb
pealbHOM CUTYyalluH

75

76

CucreMa HeJIMHENHBIX YpaBHEHUH C
napameTpoM

CucreMa HEIMHENHBIX YPaBHEHUH €
napameTpoM

77

CucreMa HeTMHENHBIX YpaBHEHU ¢
napameTpoM

78

79

CucreMa HeTMHENHBIX YpaBHEHU ¢
napameTpoM

ITpocreiimme HEpaBeHCTBA € ABYMs
NIEPEMEHHBIMH U UX CUCTEMBI

80

KonTtponbnas padota mo teme "YpaBHEeHUS,
HEpPaBEHCTBA U UX CUCTEMBI"

81

[ToHsiTHE YUCIIOBOH MOCIEI0BATEIHLHOCTH.
Koueunsie 1 OeCKOHEYHBIE
[I0CJIEOBATEIBHOCTHA




OI‘paHI/I‘IeHHaSI oCICa10BaTCIIbHOCTD.

82 MonoToHHO Bo3pacTaromias (yObIBaro1as )
II0CJIE0BATEIBHOCTD
CriocoObI 3a1aHUS TOCIIEI0BATEILHOCTH

83 OIMCATENIbHBIN, TAOJUYHBIN, C IIOMOIILIO
(dbopMyIbI N-TO wiieHa, PeKypPPEeHTHBII
CriocoOblI 3a1aHus 11OCIIE10BATEIbHOCTH

84 OIMCATENIbHBIN, TAOJUYHBIN, C IIOMOIILIO
(dbopMyIBI N-TO YiieHa, PeKypPPEHTHBIN

g5 Apudmernueckas 1 reoMeTpuuecKas
IIPOrpecCUm

g6 Apudmerndeckas 1 reoMeTpuIecKast
IIPOrpPeCcCUm

g7 CBoiicTBa WieHOB apu(hMETHIECKON U
r€OMETPUYECKON ITPOTrPECCUi

28 CBoiicTBa 4JIeHOB apu(METHUECKON U
T€OMETPUYECKON MTPOrpeECCUit

29 ®opMmyibl N-T0 YieHa apuPMETHUIECKON U
r€OMETPUYECKON MTPOrpeECCUit

90 ®opMmysbl N-TO YieHa apuPMETHIECKON 1
r€OMETPUYECKON MTPOrpeECCUi

o1 ®opmyIibl N-To iieHa apupMeTHIecKoi u
F€OMETPUYECKON MTPOrpeECCUit
@opMyIbI CyMMBI IEPBBIX N YJIEHOB

92 apupMeTUIECKON U TEOMETPUUECKON
IIPOrpeECCUit

93 DopMyIbI CyMMBI IEPBBIX N YJIEHOB

apupMeTUIECKON U TEOMETPUUECKON




IIPOrpeccuit

@DopMyJbl CyMMbI IEPBBIX N YIEHOB

94 apuQMETHUECKON 1 TEOMETPHUECKON
IIPOrpeccuit
@opMyIbl CyMMBI IEPBBIX N UJIEHOB

95 apupMeTUUECKON U TEOMETPUUECKON
nporpeccuit
@opMyIbl CyMMBI IEPBBIX N UJIEHOB

96 apuQMeTUYECKOI U reOMeTPUUECKOI
nporpeccuit
DopMyIbl CyMMBI TIEPBBIX N YJICHOB

97 apuPMETHIECKON 1 TEOMETPHUSCKOMN
nporpeccuit

08 3amaun Ha TPOLIEHTHI, OAHKOBCKHUE BKJIAIBI
U KPEIUTHI

99 3amaun Ha MPOIEHTHI, 0AHKOBCKUE BKJIAIbI
1 KPEIUTHI

100 3amaun Ha MPOLIEHTHI, 0AHKOBCKHUE BKJIAIbI
U KPEIUTHI

101 3amaun Ha POLIEHTHI, 0AHKOBCKHUE BKJIAIbI
U KPEIUTHI

107 3amaun Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIbI
U KPEIUTHI

103 3amaun Ha POIICHTHI, 0AHKOBCKHE BKJIABI
U KPEIUTHI

104 3amaun Ha TPOIEHTHI, 0AHKOBCKUE BKJIAIbI
1 KPETUTHI

105 [IpencraBnenue 0 CXOAUMOCTH




MOCIIEI0BATEIHHOCTH, O CYMMHUPOBAHUU
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM
POTpPEeCcCUu

IIpencraBienue 0 CXOAUMOCTH
MOCJIEI0BATEILHOCTH, O CYMMHUPOBAHUHU

106 0eCKOHEUHO yOBIBAIOIICH FreOMETPUIECKOI
IIPOrpeccuu
IIpencraBienue 0 CXOAUMOCTH

107 [0CJIEI0BATEIbHOCTH, O CYMMUPOBAHUU
0eCKOHEUHO yObIBAIOLIEH reOMETPUUECKON
IIPOrpeccuu

108 Meroa maTreMaTH4E€CKON MHAYKIIMHU

109 Meroa maTreMaTH4E€CKON MHAYKIIMHU

110 KonTpoapHas padora o Teme "HuncnoBbie
1OCJIEI0BATENbHOCTH U Iporpeccun”

111 Kopens n-ii crenenu. CBoiicTBa KOpHS N-i
CTETICHU

11> Kopens n-it crenenu. CBoiicTBa KopHS N-it
CTEEHU

113 Kopens n-it crenenu. CBoiicTBa KopHS N-it
CTEEHU

114 Kopens n-ii crenenu. CBoiicTBa KOpHS N-i
CTETIEHU

115 Kopens n-if crenenu. CoiicTBa KOpHs N-it
CTETEeHH

116 CreneHsb ¢ pallMOHAILHBIM [10KA3aTEIEM U
e€ cBolicTBa

117 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U




€€ CBOIiCTBa

118

119

CreneHsb ¢ pallMOHATIBHBIM ITOKa3aTeIeM U
€€ CBOIiCTBa

CreneHsb ¢ pallMOHATIBHBIM ITOKa3aTeIeM U
€€ cBOMCTBA

120

CTCHCHB C paI_[I/IOHaJIBHBIM I10Ka3aTcJICM U
€€ CBOIiCTBa

121

122

CreneHsb ¢ pallMOHAIBHBIM I10Ka3aTeIeM U
€€ CBOICTBA

ToxxaecTBeHHbIe MpeoOpazoBaHUs
BBIPAXXEHUM, COJIepKAITUX KOPEHb N-i
CTETICHH

123

ToxnecTBeHHbIE TpeoOpa3oBaHUs
BBIPAKECHUM, COAECPKAUX KOPEHb N-I
CTEIICHU

124

125

126

127

ToxnecTBeHHbIE TpeoOpa30BaHUs
BBIPAKEHUM, COAECPKAUX KOPEHb N-I
CTEIIEHU

ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKEHUM, COAECPKAUX KOPEHb N-I
CTEIIEHU

ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKECHUM, COACPIKALUX KOPEHb N-I
CTEIEHU

ToxaecTBeHHbIE TpeoOpa3oBaHUs
BBIPAKECHUM, COACPIKALUX KOPEHb N-I
CTEIEeHU

128

ToxnecTBeHHbIE MpeoOpazoBaHuUs




BBIPAXEHUI, COIEPIKALUX CTEIEHb C
paLMOHATIBHBIM IT0Ka3aTeleM

129

130

131

ToxnecTBeHHbIE TPeoOpa3oBaHus
BBIPAXEHUI, COIEPIKALUX CTEIIEHb C
paLMOHAIBLHBIM [T0KA3aTENEM

KoHntposnbnas padorta mo teme "CreneHs ¢
palMOHAIBHBIM TTOKa3aTeaeM"

[ToBTOpenue u 00600meHNEe. Yncna u
BBIUMCJICHHS (3aIMCh, CPABHEHHE, ICHCTBHS
¢ JeHCTBUTEILHBIMH YHCIIAMH, YACIIOBAS
npsiMast)

132

[ToBropenue u 0600menue. Yncna u
BBIYHCIICHUS (3aMCh, CPABHEHHE, ICHCTBUS
C ICHCTBUTEIBHBIMU YHCIAMH, YHCIIOBAS
npsiMast)

133

[ToBTOpenue u 06061menue. Yucna u
BBIYUCIICHHSI (TIPOIICHTHI, OTHOLIICHHUS,
IPOMNOPILIMHN)

134

135

136

[ToBTOpenue u 06061menue. Yucna u
BBIYUCIICHHS! (TIPOIICHTHI, OTHOIIICHHUS,
MPOIOPLIKN)

[ToBTOpenue u 06o6menue. Yncna u
BBIUHMCIICHHS (pELIeHUe 3a/1a4 U3 peaJbHOM
YKU3HN)

[ToBTOpenue u 0606menue. Yucna u

BBIYMCIICHUS (pELIeHUE 3a]]a4 U3 peaIbHOU
JKU3HH)

137

[ToBTOpenue u 0600menue. Yncna u




BBIYHCIICHUS (pELICHUE 3a1a4 U3 PeaIbHON
JKW3HH)

[ToBTropenue u 0600menue. Yncna n

138 BBIYUCIICHHS (OKpYTIIEHUE, TPUOIKEHHUE,
OIICHKA)
[ToBTOpenue u 0600IeHNEe. Yncna u

139 BBIYHCIICHUsI (OKpYTJICHUE, TIPUOIHKEHUE,
OIICHKA)

[ToBTOpenue u o6o0IIeHue. TekcToBbIC
3aJauu (peIIeHNe TEKCTOBBIX 3a1a4
apu(METHUECKUM U aIreOpandecKium
crioco6amu)

140

[ToBTOpenue u o6oOIeHue. TekcToBbIe
3aJauu (peIIeHre TEKCTOBBIX 3a1a4
apu(METHUECKUM U aIreOpandecKium
crioco6amu)

141

[ToBTOpenue u o6obmenne. TekcToBbie
3a/1a4M (pelIeHue TeKCTOBBIX 3a/1a4
apuMeTHYECKUM U anredbpandeckum
crioco6amu)

142

[ToBTOpenue u o6obmenne. TexkcToBbie
143 3a/1auu (pelIeHne TeKCTOBBIX 3a/1a4
apuMeTHYECKUM U anredbpandeckum

crioco6amu)

[ToBTOpenue u 0600meHne. TexcToBbie

144 3a1au (peleHne TeKCTOBbIX 3aa4

apu(METUUECKUM U aJIreOpandecKum

criocobamu)




145

[ToBTOpenue u 06001meHue. TekcToBbIe
3a7auu (pEIIeHHEe TeKCTOBBIX 3a/1a4
apupMETUUECKUM U aJIreOpandecKum
crioco6amu)

146

[ToBTOpenue u 06o0IIEHNE.
AnrebpanuecKue BHIPAKCHHS
(mpeobpazoBaHue anredOpanvdecKux
BBIPKEHUH, COJIEPIKAIIUX CTETICHb C
IEJTBIM TTOKa3aTesIeM)

147

[ToBTOpenue u 06o0IICHNE.
AnrebpanuecKue BRIPAKCHHS
(mpeobpazoBaHue anredpanvIecKux
BBIPKEHUH, COJIEPIKAIIUX CTETICHD C
IEJTBIM TTOKa3aTesIeM)

148

[ToBTOpenue u 06o0IICHNE.
Anrebpanyeckue BbIpaXKeHHs
(mpeobpazoBaHue anreOpanyecKux
BBIPAXKCHUH, COJEPIKAIIUX CTETICHb C
IETIBIM [TOKa3aTeNIeM)

149

[ToBTOpeHue u 060061IEHNE.
Anrebpanyeckue BbIpaKeHHs
(mpeobpazoBaHue anredOpanyeckux
BBIPAKCHUH, COJIEPIKAIINX
apu(pMETUUECKHI KBaJAPaTHBIA KOPEHb )

150

[ToBTOpeHue u 0600IIEHNE.
AnrebGpanyeckue BbIpaKeHHs
(mpeobpazoBaHue anredpanyecKux
BBIPKCHUH, COJIEPIKAIINX
apu(pMETHUECKHI KBaJPaTHBIA KOPEHb )




151

152

153

[ToBTOpenue u o6o0IICHNE.
AnrebpanuecKue BRIPAKCHHS
(mpeobpazoBaHue anredOpanvdecKux
BBIPKEHUH, CONIEpKAIIUX
apuMeTHuYeCcKuil KBaJIpaTHBIN KOPEHb)
[ToBTOpenue u o6o0IIeHNE.
AnredpanuecKue BRIPAKCHHS
(mpeobpazoBaHue anredOpanvdecKux
BBIPKEHUH, CONIEpIKAIIUX
apu(METHUECKUI KBaIPATHBIN KOPEHB )
[ToBTOpenue u 06o0IICHNE.
AnreOpanuecKue BhIPAKCHHS
(mpeoOpa3oBaHuUe NENBIX U IPOOHO-
palMOHAIBLHBIX BBIPAXKCHUI)

154

[ToBTOpenue u 06o0IICHNE.
Anrebpanyeckue BbIpaXKeHHs
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKEHUI )

155

[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaKeHHs
(mpeoOpa3oBaHue LEIBIX U JPOOHO-
palMOHATIBHBIX BBIPAXKEHUIN)

156

[ToBTOpeHue u 060061IEHNE.
Anrebpanyeckue BbIpaKeHHs
(mpeoOpa3oBaHue LEIBIX U JPOOHO-
paIMOHATEHBIX BBIPAKCHUN )

157

[ToBTOpenue u 06o0IIEeHNE.
Anrebpanyeckue BeIpaXeHHs (pa3iokKeHHe
MHOTOYJIEHa Ha MHOKUTEJH, B TOM YHCIIE C




UCTIOJIb30BaHUEM (DOPMYIT COKpAIIEHHOTO
YMHOKCHHS )

158

[ToBTOpeHue u 06001IEeHNE.
Anrebpanueckue BEIpaXEHUS (pa3IoxKeHHe
MHOTOWJIEHa HA MHOXKUTEIIU, B TOM YHCIIE C
UCTIOJIb30BaHUEM (DOPMYIT COKpAILIEHHOTO
YMHOKCHHS )

159

[ToBTOpeHue u 06001IEeHNE.
Anrebpanueckue BEIpaXeHH (pa3IoKeHHe
MHOTOWIEHA HA MHOXKUTEIH, B TOM YHCIIE C
UCTIOJIB30BaHUEM (DOPMYIT COKpAIIEHHOTO
YMHOXKEHHUS)

160

[ToBTOpenue u 06o0IICHNE.
AnrebpanuecKue BRIPAKCHHS
(MozenpoBaHKe € MOMOIIBIO (HhOpPMYT
peabHBIX MPOIIECCOB U SBICHUI)

161

162

163

[ToBTOpenue n o6oOIIEeHHE.
Anrebpanyeckue BbIpaKeHHs
(MoaenupoBaHue C MOMOIIBIO POPMYIT
peabHBIX MPOIIECCOB U SBICHUI)

@OyHKIMY (TOCTPOEHHUE, CBOMCTBA
M3YYEHHBIX (DYHKIU)

[ToBTOopenue u 06061meHne. OyHKIUH
(mocTpoeHue, CBOMCTBA U3yYEHHBIX

yHKIHi)

164

[ToBTOpenue u 06o06meHue. DyHKIUU
(mocTpoeHune, CBOMCTBA M3YICHHBIX

yHKIHi)




[ToBTropenue u 0600menne. PyHKIUU

165 (rpaduueckoe peleHne ypaBHeHUH U UX 1
CUCTEM)

166 Wrorosas KoHTpoJBbHAS paboTa 1

167 [ToBTOpenue u 0600meHNe. DYHKITMN 1
(MOACTMPOBAHKE PEATBLHBIX IIPOIECCOB)

168 [ToBTOpenue u 0600menne. DyHKIUU 1
(MOACTMPOBAaHKE PEATBHBIX IIPOIECCOB)

169 [ToBTOpenue u 06061meHne. DyHKITUU 1
(MOJIeTMpOBaHKE peaIbHBIX MPOIIECCOB)

170 [ToBTOpenue u 0606menue. DyHKIUU 1
(MOZCTMPOBAaHKE PEATBHBIX IIPOIECCCOB)

OBIIEE KOJIMYECTBO YACOB I10 170

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa. YranyOneHHbIN ypoBeHb: 7 kiacc; yueouuk/A.I.Mopakosuy, B.M.
[TonsikoB; mox penakmueit B.E.Ilononsckoro- M. :Bentana-I'pad, 2019
Anrebpa. YranyOieHHbIH ypoBeHb: 8 kiacc; yueOHuk/A.I'.Mopakosuy, B.M.
[TonsikoB; mox penakiueit B.E.Ilononsckoro- M. :Bentana-I'pad, 2019
Anrebpa. YraoyOneHHbll ypoBeHb: 9 kiacc; yueOHuk/A.I.Mopakosuy, B.M.

[TonskoB; mox penakiueit B.E.Ilononsckoro- M. :Benrana-I'pad, 2019

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edsoo.ru
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