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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GhOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajJanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenne anreOpsb
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSTEILHOM
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCH SBJSIETCS pealin3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B crpykrype mnporpammsl yueOHOro Kypca «AnreOpa» yriayOn€HHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJCHCTBYS €
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMcCsi MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3Jeiax MaTeMaTUYecKOoro
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxanve nuHUM «UYuWCia W BBIYUCICHUS CIYKUT OCHOBOW IS
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BuTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOUIIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue AByX anreOpandecKux JIMHAN — «AJreOpandecKue BhIPaKEHUSD)
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTH. Ha ypoBHE OCHOBHOIO 00ILIETO
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peanpHOro Mupa. B 3amaum oOydyeHuss anreOpe BXOJAT TakkKe JajbHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOyYaroIMXxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

VYrinyOnéHHbIi KypcC anreopsl XapaKTepU3yeTCs U3Y4YECHUEM
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 MAaTEMAaTUYECKHUX YMO3AKIIOUEHHI W MPUHATHIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npumeHeHuto. Tem cambpiM anreOpa 3aHUMAeT OJHO U3 BEIYIIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Panmonaneheie umcia. CpaBHEHHE, yNOPSAOYMBAaHUE U apUPMETHUECKHE
JEUCTBHS C PAllMOHAJIBHBIMU YMCIIaMU. YHcioBas psiMasi, MOIyJb YHACIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3ULUOHHON CUCTEME CUHUCIICHMUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MPAKTUKU Ha 4acTH, Ha APOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIEHUN
U TpONOpUMH MpH pEelIeHUM 3ajad, pElIeHuEe 3anad Ha JABM)KEHHEe, paloTy,
MOKYTKHU, HAJIOTH.

JlenumocTs Leabix uyncesl. CBOMCTBA ICIUMOCTH.

[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
IIPOU3BEIACHUS LEIBIX YHCEII IPU PEIICHUU 3a]1a4 C IPAKTHYECKUM COJIEP)KAHUEM.

HauGonpimuit o0muii 1enuTens 1 HauMeHbIee 00111ee KpaTHOE JIBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BelpaxkxeHre C IEpEeMEHHBIMU. 3HAUYECHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpeacraBieHne 3aBUCUMOCTH MEXAY BEIMUYMHAMU B BHJI€ (DOPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

OpnHounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OHOUYIECHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIECHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpQXKEHHUM, KyO CyMMbl M KyO pa3HOCTH JBYX BbIpaK€HHUI, pa3HOCTb
KBaJIpaTOB JIBYX BBIPD@KECHUI, NPOU3BEIACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeToT TpynIUupPOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYallUH.



JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW. UMCIO KOpHEHW JMHEWHOTrO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHUs CUCTEMBl JHMHEWHBIX YpaBHEHUH C JByMS
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. UncinoBble TPOMEXYTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

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

DYHKIIMOHAIbHBIE 3aBUCUMOCTH MEX1y BenuunHamu. llonsartue QyHkuuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MIPUMEPAX PEATbHBIX 3aBUCUMOCTEN.

JIuneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
¢dynkuu y = |X|. Kycouno-3a1anubie (GyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTie WppanMoOHANBLHOrO 4ucia. J[eWCTBUS C UPpALMOHAIBHBIMU YHUCIAMM.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

[IpencraBienuss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoXkecTBa
HAaTypaJbHBIX, LEIbIX, PALMOHAIBHBIX, JIEUCTBUTENBHBIX uHncel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OOBEKTOB OKpYXKAIOLIETO MHpa, JJIUTEIBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

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



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKECHUS. ToxXaecTBEHHbIE npeoOpa3zoBaHUs
PalMOHAJIBHBIX BBIPAXKEHUH.

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

Cremnenb cC 1enbIM TOKazaTenieM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHEeHUsA, CBOJWMBICE K JIMHEMHBIM YpPaBHEHUSAM WIH K KBaJpaTHbIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIisl YpaBHEHHM ¢ IByMs IEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloKeHue
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OLICHMBAHHWE 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.
Pemienne NMHENHBIX HEPABEHCTB C OJTHOW NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIUU

OO6usacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHU (pyHkunu. CriocoObl 3a1aHus
bynkuumid. I'paduk Gynkumru. Urenue cBoiicTB pyHkunu no e€ rpapuky. [Tpumepst
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATbHBIE MPOIECCHI.

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| u ux cBoiicTBa.
Kycouno-3anannbie pyHKINU.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIBHBIM
IIOKA3aTeJIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
creneHu. ToxaecTBeHHbIE MPeoOpa30BaHUs BBIPAXKEHHM, CONEPKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

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

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHni, 3aMEHBbl TMEPEMEHHOH, IpadHUuecKoro MeToja MpU pPELICHUH
ypaBHEHU 3-ii U 4-11 CTENEeHE.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX yYpaBHEHUI ¢ ABYMs IepeMeHHbIMU. ['paduueckuii meTon
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYaIINH.

UucnoBele HepaBeHCTBA. PellleHne JTMHEMHBIX HEPaBEHCTB. J[[oka3aTesbcTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBA € OJHOW NEpPEeMEHHOM. PemieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpPBajoB. MeTon MHTEpBaJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapaAMETPOM.

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

HepaBeHCTBO ¢ aAByms IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYyMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJI pEUIEHUS] CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMH.

DyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, MIPOMEKYTKHA BO3pACTaHHs M yObIBaHUSA (PYHKIUH,
YETHBIE U HEUETHBIE (PYHKIMHU, HAMOOIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunass ¢ynkaus u e€ cBoicTBa. Mcmonb3oBaHue CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkuuu. Ilonoxkenue rpaduka KBaapaTUYHOW GYHKUUHA B
3aBUCUMOCTH OT €& kod(puumenTon. I'papuku pyHkumii y =ax2, y = a(X — m)?u y
= a(x —m)? +n. Iloctpoenne rpaMKoB (yHKIHI ¢ MOMOIIBIO IIPEOOPA30OBAHUIA.

JpoGHo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMIA.

®Oynkuus Y = X" ¢ HaTypalbHBIM MOKa3aTeseM N u e€ rpaduk.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacTtaromas  (yObIBaromiasi)  mocieqoBaTebHOCTE.  CrHocoOBl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCcCKoil U reomeTpuueckor mnporpeccuir. opmynbl CyMMBbl TEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
OECKOHEYHO yObIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

Meron matematuueckon nHaykuuu. [Ipocrenmme 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) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, NPOLEAYp I'pakAaHCKOTo oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHHH NPAKTUYECKHUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHHH, pacCyXIE€HUH, YMEHHUIO BHJETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKud Kak cdepbl 4YenoBeuecKOon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHHUS KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy 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 PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpenpl, IUIaHUPOBAHUS TIOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCUCTBHUSAM B YCIOBHUAX HEONPEACITEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWUW, (HOPMYJIUPOBAThH UJIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMIO KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocs: 0yayt chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS U CPAaBHECHHS, KPUTESPUH ITPOBOAMMOTO aHAJIN3a;



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

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAONIOJACHUSIX U YTBEPXKIACHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

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

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKICHUM (MpsAMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMOCO0 peleHrus Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHUBOpEYHE,  MpoOJeMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTEeMaTHYECKOro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

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

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpoOIlecca, a TakKe BbBIJIBUTATh
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOMpATh, aAHATU3UPOBATH, CHUCTEMATU3UPOBATH W HUHTEPIPETHPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOIy PEIICHHs 3aaadd,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHUS C CYXICHUSMH IPYTHUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOCKTa, CaMOCTOSTEILHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a/ad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBAapHWBATHCS, OOCYKIATh IMPOIECC W pPe3yibTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UWICHAMH KOMAaHIBI, OIICHUBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISTH MPOOJIEMBI JJIsi PEIICHUS B JKM3HEHHBIX M yYEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh W KOPPEKTUPOBATH BapUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

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

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSM, OOBSACHATh MPUYUHBI JOCTHKECHUS WM HETOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucsia v BbIYMCIEHUS

PammmonansHbBIE UnCHa.

[lepexoauTh OT 0omHOM (HOPMBI 3aMMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B 0€CKOHEYHYIO ACCATUYHYIO JIPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU PEUIeHUWU 3a/ad, IPOBEIACHUU
pacCcy X IeHUN U JOKa3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSIOUYNBATH PAIUOHAIIBHBIC YUCTIA.

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINOMHATH IEMCTBUSA CO CTENEHSIMU C HATyPaJIbHBIMU MTOKA3aTEIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
IIPY PEUICHUHU IPAKTUYECKUX 3a1a4 U 33/1a4 U3 IPYTUX YUYECOHBIX PEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKOM CUTyallud, BBIMOJHATh, MPUKUJIKY U OIEHKY pe3ysibTaTa
BBIYMCJIEHUW, OLIEHKY 3HAYEHUU YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3aady.

PemaTte TekcTOBBIE 3amaun  apu(PMETHIECKUM CHOCOOOM, HCIOJIb30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYEHHI, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0ObEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKHUTENH HATYpaJIbHbBIC YUCIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

OnepupoBaTh TNOHATHEM OCTaTKa [0 MOXAYJII, NPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AuredOpanveckue BbIPAKECHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIpQKCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnonb30oBaTh  MOHSATHE  TOXKAECTBA,  BBINOJHATH  TOXICCTBECHHBIC
npeoOpa30oBaHus BHIPAKEHUM, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Beimonuate  mpeoOpa3oBaHus — II€JOTO  BBIPAXEHHUS B MHOTOWICH
MPUBEJICHUEM MTOJ00HBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BoInonHTh efcTBUs (CI0KEHNE, BEIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JIsl YIIPOIICHUS BBIUMCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXKHUTEIS, TPYNIUPOBKH CJIAraeMbIX, MPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
M3 MAaTE€MAaTUKH, CMEXHBIX TPEIMETOB, U3 PEATTbHOM MPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU IOKa3aTEISIMH IS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
nepexoJia OT UCXOJTHOTO YPABHEHUSI K PAaBHOCWIBHOMY eMy. [IpoBepsiTh, sSBIsIeTCS
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYyMsI TIEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHl PELICHUS
YpaBHEHUS.

Pemate cucTteMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl IIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON NMPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTh B KOOPAMHATHOM MNIOCKOCTH TOYKH I10 33JaHHBIM KOOPIMHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHHe PYHKIIMU IO 3HAUECHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpEeACTABICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynM (QYHKIUMH, TMPOMEXKYTKH 3HAKOIOCTOSIHCTBA (DYHKLHUU,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTUX YUYEOHBIX IPEIMETOB U PEAIbHOM KU3HH.

K xonIiry o0ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHHU, HCTIOJIB3YSl pu HEOOXOINMOCTH KaJIbKYJIATOD, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEP)KALIMX KBAJpaTHbIE KOPHHU, HUCHOIb3Ys
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3anmucu OOJBIIMX M MaJbIX YUCEI C IMOMOIIBI JECATUYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBoOOIHO oOmepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJIIO, TNPUMEHSThH
CBOMCTBA CPaBHEHHMU 110 MOJYJIIO, HAXOJUTh OCTATKA CYMMBI U IPOU3BEIACHHUS 10
JQHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BrinonHaTe npuBeneHue anredpandeckux poOel K o0IieMy 3HaMEHaTeNto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux Apo0ei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHUM JIs peHICHUs Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IPAKTHUKHU.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nonycrumele 3Ha4€HKS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(meTryecKue KBapaTHble KOPHHU.

BoInonHATh NpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBaspaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapaMeTpaMHu.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIWMBaTh, HWMEET JIU
YPAaBHEHHME WJIM CUCTEMA YPAaBHEHHUW PEIIEHUSA, €CIIM HMMEET, TO CKOJIbKO, U
npouee).



[lepexoauTts OT cimoBecHOW (GOPMYIMPOBKH 3amadu K e€ anrebpandeckoi
MOJIEIM C TIOMOIIbIO COCTaBJICHMSI YpPaBHEHHMS WJIM CHUCTEMBbl ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJIa4M MOJIYYCHHBIN pe3yNbTaT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTth JMHEWHbIE HEPaBEHCTBA C OAHOW IEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 10 €€ rpaduKy.

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

K xoHIiry oOyueHus B 9 ki1acce oOy4aromuiics MOTyYuT CIAEAYIONINE MPEIMETHBIC
PE3YJbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [MOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTEJNIEeM, HCIHOJb3yd NpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHSTH CBOMCTBA KOPHSA N- CTEIIEHHU, CTEIIEHHU C PALIMOHAIBHBIM [10KA3aTEIIEM.

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

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NPUKHUJIKY PE3yJbTaTa BBIUUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOMNEpUpOBaTH MOHATUEM KBAAPATHOIO TPEXUJIEHA, HAXOAUThH
KOPHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars JiMHEMHBIE M KBAApPATHBIE YPaBHEHUS, YPABHEHMs, CBOLALIMECH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBhIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremel ABYX JIMHEHHBIX YPAaBHEHHUH C ABYMsI IIEPEMEHHBIMU WU
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



[TpuMeHsTh MeTO/Ibl PAaBHOCUIIBHBIX MPeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOI],
rpaduueckoro MeToa Mpu perieHny ypaBHeHU 3-i u 4-ii cTeneHen.

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YUCIIOBOM MPSMOM, 3alIMCHIBATh PEHIEHHUE C IIOMOILIBIO0 CUMBOJIOB.

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

[IpoBOANTH KCCIIEIOBAHNS YPABHEHU M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpaBHEHHE WM CUCTEMA YpPABHEHHUU PEIIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemate TEKCTOBBIE 3amadyM aidreOpaMdecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJIEIA PEATbHOM CHUTyalldd WM TPUKIAIHOW 3a1a4H,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpauk
GyHKIMM, TpsMas [PONOPLUUOHAIBHOCTb, JMHEWHAass (YHKIMSA, oOpaTHas
MPONOPLUOHANIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3adaHHas PyHKIUs.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
001acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHUs U yObIBaHMs, UETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Omnpenensts nmoyiokeHue rpaduka KBaJApaTUYHON (PYHKIIMU B 3aBUCUMOCTHU
oT ¢ K03 PUITUEHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpauKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMM J1JI pEUISHUS 3a]1a4.

Ha nmpumepe kBaapatudnoit GyHKIMH cTpouth rpaduk dyaxiuu y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

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

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: TIOCIEAOBATEIBHOCTD, apuMeTHIecKas
Y TEOMETPUYECKAsl 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 YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a1a4d U3 PEATbHOHN JKU3HHU (C MCIMOJb30BAHUEM KaJbKYJIATOPA, IUPPOBHIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPHUBOAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIONIUX ) MOCIEI0BATEIbHOCTEH.

HMeTh nipeacTaBieHUe O CXOUMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/ P Konrpoubnble IIpakTHyeckue (ncpp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl

UHCJIA U BBIYMCJIEHUM L.

1 ¢ ¢ 11 1 https://resh.edu.ru/subject/16/
PanmonaneHble uncna (MOBTOpEHUE)

2 OYHKIHN. Koopautatst i 17 1 https://resh.edu.ru/subject/16/
rpaduku. OyHKIIUU
AJITEBPAMYECKUE BBIPAYKEHI .

3 1 ¢ 7 https://resh.edu.ru/subject/16/
BeIpaxxeHus ¢ nepeMeHHbIMU
YPABHEHUSA 1 CUCTEMBbI

4 . 10 1 https://resh.edu.ru/subject/16/
YPABHEHMUMN. Jlunelinble ypaBHEHUS DS.HITESh. ECLLILISLDIEC

5 HHACIA U BRITUCTEHIA. Crenens ¢ 6 https://resh.edu.ru/subject/16/
HaTypaJIbHBIM MOKa3aTeleM
AJITEBPAMYECKUE BBIPAXKEHNM .

6 23 1 https://resh.edu.ru/subject/16/
MHoT04JIeHBI
A .

7 HFEBPAHI{ECK__HE BBIPAMKEHWA 14 1 https://resh.edu.ru/subject/16/
DopMyIbl COKPAEHHOTO YMHOXKEHUS

8 UNCJIA U BBIUMCJIEHUS. JlenumocTs 10 https://resh.edu.ru/subject/16/

9 OYHKIUUN. Jluneiinas GyHKIsA 16 1 https://resh.edu.ru/subject/16/
YPABHEHUS 1 CUCTEMbI

10 VPABHEHUMN. CucreMsl JTMHEHHBIX 14 1 https://resh.edu.ru/subject/16/
ypaBHEHUH
[ToBTOpeHME, 0600MIIEHNE, .

11 8 1 https://resh.edu.ru/subject/16/

cucTeMaTH3alus 3HaHU!
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
PABHEHUWA 1 HEPABEHCTBA.
1 Y ¢ 20 1 https://resh.edu.ru/subject/16/
Hepagencrtpa
YNCJIA U BBIUMCJIEHUA. K i
2 1 1 BaIpATHbH 17 1 https://resh.edu.ru/subject/16/
KOpEHb
PABHEHUM 1 HEPABEHCTBA.
3 Y ¢ 17 1 https://resh.edu.ru/subject/16/
KBagparusle ypaBHeHUS
AJITEBPANYE .
4 CKUE BLIPAXEHNA 17 1 https://resh.edu.ru/subject/16/
JpoOHO-palinoHaNbHbIe BEIPAKEHUS
PABHEHUM 1 HEPABEHCTBA.
5 Y ¢ 19 1 https://resh.edu.ru/subject/16/
JIpoOHO-palmoHanbHbIe ypaBHEHUS
6 OVYHKINMN 15 1 https://resh.edu.ru/subject/16/
7 AJIFEBPAMHECKUE BbIPAMEHIL. 14 https://resh.edu.ru/subject/16/
Crenenu
8 UUCJIA 1 BBIUNCJIEHUA. JenumocThb 7 1 https://resh.edu.ru/subject/16/
IT
9 OBTOPEHHCE, O606meHIfe’ 10 1 https://resh.edu.ru/subject/16/
CUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 OVYHKINN 25 1 https://resh.edu.ru/subject/16/
PABHEHUMA 1 HEPABEHCTBA.
2 Y ¢ 15 1 https://resh.edu.ru/subject/16/
KBagparHsle HepaBeHCTBA
PABHEHUMA 1 HEPABEH .
3 M CTBA 25 1 https://resh.edu.ru/subject/16/
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI
UMCJIOBBIE [TOCJIEAOBATEJIBHOCTU )
https: h.edu. 1
4 Y IPOLPECCHI 25 1 ttps://resh.edu.ru/subject/16/
AJITEBPAMYECKUWE BBIPAXKEHU .
5) ¢ 12 1 https://resh.edu.ru/subject/16/
CreneHsp ¢ paliMoOHaJIbHBIM ITOKA3aTeIeM
I1
6 OBTOP eHe, 000DILIeHNE, CHCTeMATH3AN A 34 1 https://resh.edu.ru/subject/16/
3HAHUN
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 0



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

[ToBTrOpenue. PanmonanbHble ynciia

[ToBTOpenue. CpaBHeHue,
YIOpSAOYMBAHUE U aprUPMETHUECKUE
JIEUCTBUSI C pallMOHAIBHBIMU YUCTIAMHU

HOBTOpeHI/Ie. Yucnosas npsmas, MO4YyJIb
quciia

[ToBTOpenue. IIponeHTsl, 3anuCh
MIPOLICHTOB B BUJE IpoOU 1 JpoOu B BUJIE
MIPOLICHTOB

IToBTrOpenue. Tpu OCHOBHBIE 3a/1a4u Ha
IIPOLIEHTHI

HOBTOpeHI/IC. TpI/I OCHOBHBIC 3a/Jla4M Ha
IMPOLCHTHI

IToBTOpeHue. Pemenne TeKCTOBBIX 3a/1a4
apupMeTUIECKUM CII0OCOO0OM

[ToBTOpenue. Pemienue 3a1a4y U3 peaibHOM
MPaKTUKHU Ha YaCTH, APOOH, MPOIEHTHI,
IIPUMEHEHNE OTHOIEHNUI U TIPOTIOPIINA
MIpY PENICHUH 3a7a4

[ToBTOpenue. Pemienue 3a1a4y U3 peaibHOM
MPAKTUKU HA YaCTH, JPOOH, IPOLIEHTHI,
MPUMEHEHNE OTHOIIEHU U MPONOPIUNA




IIPU pELIECHUH 3a]a4

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHne 3aa4 Ha JABIKEHUE, padoTy,
MOKYIIKH, HAJIOTH

1 KonTponbhas pabota no teme
"PanonanbpHele ynuciaa'

12 KoopaunaTa Touku Ha mpsimoi

13 YucnoBble TPOMEXYTKU

14 HucnoBsle IPOMEKYTKH

15 Paccrosinre Mexay AByMs TOUKaMH
KOOPJIMHATHOM IIPSAMOM
[IpssmoyronbHas cucTeMa KOOpAMHAT.

16 Aflciucca v opuHaTa TOUYKH Ha
KOOPJIMHATHOM MJIOCKOCTH
[IpssmMoyronpHas cucTeMa KOOpAUHAT.

17 Aflciucca v opuHaTa TOUYKH Ha
KOOPJIMHATHOM MJIOCKOCTH

18 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu

19 Urenue rpaduKkoB peabHBIX
3aBHCUMOCTEN

20 @OyHKIIMOHATbHBIE 3aBUCUMOCTH MEXKIY
BEJIMYUHAMU
[Tonstue pynkuuu. OyHKIUSA Kak

21 MaTeMaTh4YecKasi MOJIeJb PeaIbHOTO
nporecca

99 [onsarue ¢pynkunu. OyHKIUS KaK

MaTE€MaTUYCCKasa MOJCJIb PEAJIBHOI'O




npoiiecca

[Tonstue hynakuuu. OyHKIHSA Kak

23 MaTeMaTh4yecKasi MOJIeJb PeaIbHOrO
nporiecca

24 O06nacth onpeaesieHust ¥ 00J1acTh
3Ha4YCHUH PyHKITUH

o5 OO6nacth ornpeesieHust 1 00J1acTh
3HauUCHUHN PYHKIUU

26 Crioco0b1 3a1aHus PYHKIIUU

27 ['paduk pynkuuu

28 KonTtponpHast pabora no Teme
"Koopnunats! u rpadpuku. Oyaxmm”

29 BripaxkeHue ¢ nepeMeHHbIMU. 3HAYCHHE
BBIPQ)KEHUS C IEPEMEHHBIMU

30 BripaxkeHune ¢ mepeMeHHBIMU. 3HAYCHHE
BBIPQ)KEHUS C IEPEMEHHBIMU

31 BripakeHune ¢ mepeMeHHBIMU. 3HAYCHHE
BBIPKEHUS C TIEPEMEHHBIMHU

39 [TpencraBieHne 3aBUCUMOCTH MEXTY
BeJIMYMHAMU B BUe GopMyIbl

33 [IpencraBieHue 3aBUCUMOCTH MEKTY
BeJIMYMHAMU B BUje GopMyIbl

34 Boruncnenus no popmynam

35 Brruucnenus no ¢popmynam

36 VYpaBHeHuHe ¢ oaHON nnepeMeHHoN. Kopenn
ypaBHEHUS

37 CaolicTBa ypaBHEHUH C OAHOMN




MEPEMEHHOMN

CBolicTBa ypaBHEHUM C OJTHOU

38 .
[IEPEMEHHOI

39 PaBHOCHIIBHOCTH ypaBHEHUI

40 VYpaBHEHME KaK MaTeMAaTUYECKasi MOJEINb
peaabHON CUTYalluH

41 Yucno KkopHel TMHEHHOro ypaBHEHUs

42 Yucno KopHeH JIMHEMHOTO YPaBHEHUS

43 Penienne TeKCTOBBIX 3a/1a4 C IOMOLIBIO
JIMHEUHBIX YpaBHEHUN

44 JluneliHoe ypaBHEHUE, co/ieprKallee 3HaK
MOyt
KonTponsHnas pabora no remam

45 "BoIpakeHus ¢ nepeMeHHbIMU",
"JIuHeliHble ypaBHEHUS"

46 CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeIeM

47 CBoiicTBa CTENEHU C HATYpaJIbHBIM
MOKa3aTeseM

48 CBolicTBa CTENEHU C HATYpaJbHBIM
noKa3aTresieM

49 CBoiicTBa CTENEHU C HATYPAJIbHBIM
MOKa3aTeJeM

50 3anuce Yncia B JECITUIHON
MO3UIMOHHOM CHUCTEME CUNCIICHHUS

51 3anuce Yncia B JECITUYHON
MO3UIIMOHHOM CUCTEME CUUCIIEHUS

52 Opnnowienbl. OJHOUIEH CTaHAAPTHOTO




Buaa. CTeneHp OqHOWIEHA

Onuounenbl. OTHOWICH CTaHIAPTHOTO

53 1
Buja. CTeleHb OJHOWICHA

54 MHuorowieHbsl. MHOTOWIEH CTaHJapTHOTO 1
Buaa. CTeneHb MHOrOWIeHa

55 MHorowieHsl. MHOTOUJIEH CTaHIAPTHOIO 1
Buja. CTelneHb MHOIrOWICHA

56 CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1

57 CioKeHHe U BEIYUTaHUE MHOTOYJIEHOB 1

58 CrokeHne U BElYUTaHuE MHOTOYJIEHOB 1

59 VYMHOXEHUE U AeJIEHHE MHOTOYICHOB 1

60 VYMHOXEHUE U EIEHNE MHOTOWIEHOB 1

61 YMHOKEHUE U JIeJIEHHE MHOTOYJICHOB 1

62 VYMHOXEHUE U AEIEHNE MHOTOWIEHOB 1

63 [TpeoOpa3zoBaHue IENOTO BBIPAKECHUS B 1
MHOTOYJICH

64 [IpeobpazoBanue 11€10T0 BHIpAKECHUS B 1
MHOTOYJIEH

65 [IpeoOpazoBanue 11E7T0TO BEIPAXKEHUS B 1
MHOTOYJIEH

66 Kopau MHOrOwIeHa

67 Kopuu MHOrO4sI€H 1
ToxnaecTBo. ToxkIeCTBEHHbBIE

68 npeoOpa3oBaHus anredpandecKux 1
BBIPAXKEHUM

69 ToxnaectBo. ToxaeCTBEHHBIS 1

npeoOpa3oBaHus aNredpandecKux




BBIPAKCHUM

ToxnectBo. TOXKIECTBEHHBIE

70 npeoOpa3oBaHus ANreOpanIecKux
BBIPAKCHUI
ToxnectBo. TOXKIECTBEHHBIE

71 npeoOpa3oBaHusl ATreOpanyecKux
BBIPAXKEHUM
ToxnectBo. ToxxnecTBEHHBIE

72 npeoOpa3oBaHusl AreOpanyecKux
BBIPAXKEHUM

73 Jloka3aTelIbCTBO TOXKICCTB
KonTponbhas pabota no Temam "CreneHpb

74 C HaTypaJbHBIM MTOKa3zarenaem",
"MHuorousnens"

75 KBanpaTt cymMMbI M KBaJpaT pa3HOCTH ABYX
BBIPAKECHUI

76 KBagpar cyMMBbI HECKOIIBKHX BBIPAKEHHUN

77 Ky0 cyMMBI 1 Ky0 pa3HOCTH IBYX
BBIPAKECHUI

78 Pa3HOCTB KBapaToOB ABYX BBIPAKECHUI

79 [IpousBeneHne pa3HOCTH U CYMMBI JIBYX
BBIPKECHUI

80 [IpousBeneHne pa3HOCTH U CYMMBI JIBYX
BBIPAKECHUI

81 CymMa 1 pa3HOCTb KyOOB JIBYX
BBIPAKECHUI

82 CymMa u pa3HOCTh KyOOB IBYX

BBIPAXKEHUIN




83

Paznoxxenne MHOro4IeHa Ha MHOXKHUTEIH

[TpousBenenne pa3HOCTU CYMMBI IBYX

84 BBIpKEHUI, CyMMa M pa3HOCTh KyOOB
JIBYX BBIPaKCHUU

85 PaznoskeHne MHOro4JIeHa Ha MHOXKUTEIIN

86 Brinecenune o0I1ero MHOXKHUTEIS 3a
CKOOKH

87 Merton rpynnupoBKu

88 KonTtponsHas padora no teme "®dopmyIs
COKpAIIeHHOT0 YMHOXeHUA"

89 JemumocTs nensix uncen. CBoiicTBa
JIEIMMOCTH

90 JemumocTs 1enbix uucen. CBoicTBa
JIeIMMOCTH

01 [IpocTteie u cocTaBHble uncna. YETHBIE U
HEYETHEIC YHCIIa

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

93 [Ipuznaku genumoctu Ha 2, 4, 8, 5, 3,6, 9,
10, 11
[Ipu3Haku AETUMOCTH CYMMBI U

94 MIPOU3BE/ICHUS LIETBIX YUCEII IPU PEIICHUH
3aja4

95 HaunOonpmmii 001l 1eIuTeNb U
HaWMEHbIIIee 0011Iee KPaTHOE ABYX YHCEI

96 B3anmHuo npocTsie uncna

97 Anroputm EBkinna. Jlenenue ¢ octaTkoM




CpaBHeHUS LENBIX YUCEN 10 MOJYJIIO

98 1
HaTypalbHOI'O YUCa

99 Jluneiinas QyHkius, e€ cBoicTBa 1

100 Jluneiinas GyHkmus, e€ CBOMCTBa 1

101 Jluneiinas QyHkims, e€ cBoiicTBa 1

102 I'padux nuHEHHON PyHKITUN 1

103 I'paduk nuneitHON QyHKIINN 1

104 ['paduk nuHeHON GyHKITUN 1

105 I'paduk nuneitHON QyHKIINN 1

106 I'paduk pyHkuun y =| X | 1

107 I'paduk pynknmm y = | X | 1

108 I'paduk pyHkuun y =| X | 1

109 I'padux pynkuun y = | x | 1

110 Kycouno-3anannble GpyHKIUMN 1

111 Kycouno-3anannbie GpyHKIUMN 1

112 KycouHno-3anannblie GpyHkunu 1

113 Kycouno-3anannbie GpyHKIUMN 1

114 KonTponsHnas pabora no remam 1
"enumocts", "JIuneitnas Gpynkuus"

115 VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU

116 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU

117 I'paduk uHEHHOTO ypaBHEHUS C ABYMS 1
HepEMEHHBIMU

118 I'paduxk uHEHHOTO YpaBHEHUS C ABYMS 1
NepPEMEHHBIMH

119 CucTemMbl TUHEHHBIX YpaBHEHUH C IBYMS 1




MNEPCMCHHBIMU

120

121

CucreMbl TUHEUHBIX YPABHEHUH C ABYMS
epeMEHHBIMU

['padpuaeckuii MeTO1 PEIICHUS CUCTEMBI

JIMHEWHBIX YPaBHEHUH C JBYMS
NePEeMEHHBIMU

122

I'paduueckuii MeTox perieHus: CUCTEMBI
JIMHEUHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

123

Pemenne cucreM nTMHENHBIX YPABHEHUH C
JBYMS IIEPEMEHHBIMU METOJIOM
IIOJICTAHOBKHU ¥ METOJIOM CJIOKEHUS

124

125

126

Pemenne cucremM JTHMHEHHBIX ypaBHeHI/Iﬁ C
ABYMs IEPEMCHHBIMU METOJI0OM
NOACTAaHOBKH U METOAOM CJIOKCHHUA

Pemenue cucrem NTMHENHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMU METOJIOM
MOJACTaHOBKH U METOJIOM CIIOKCHHS
Pemenne cucreM TMHENHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU METOJIOM
MOJACTaHOBKH U METOJIOM CIIOKCHHS

127

Cucrema 1ByX JINHEWHBIX YPAaBHEHHI C
JBYMsI IIEPEMEHHBIMU KaK MOJIEIb
peaNbHON CUTyaluu

128

129

KonTtponbnas pabora mo teme "CucreMbl
JIMHEWHBIX ypaBHEHUN"

[ToBTropenue u o6o0IeHue. Boipaxkenus ¢
NepPEMEHHBIMH




[ToBTropenue u 0600mmenue. CreneHs ¢

130 1
HATYpaJbHBIM ITOKa3aTeIIeM
[ToBTOpenue u 0606menue. OTHOYICHBI U

131 MHOrowIeHbl. ToxIecTBeHHbIE 1
npeoOpa3oBaHus ANreOpanIecKux
BBIPAKCHUI

132 [ToBTOpenue u 06o61meHue. opmyibl 1
COKpAIIEHHOTO YMHOKEHUS

133 [ToBTOpenue u o606menue. Koopauuaret 1
U rpaduky.

134 [ToBTOpenue u 0600meHue. JInHnelinas 1
GyHKIUS 1 €€ CBOHCTBA

135 HroroBast KoHTpoIbHAs paboTa 1
[ToBTOpenue u 06061eHue. Pemenue

136 CUCTEM JIMHENHBIX YPABHEHUH C ABYMS 1
HepEeMEHHbIMU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




8 KVIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

YHucnoBble HEPABEHCTBA

CBolicTBa YMCIIOBBIX HEPABEHCTB

A WD P

CBolicTBa YHUCIIOBBIX HEPABEHCTB

I[OKaSaTCJ'ILCTBO HCPABCHCTB

N R

HepagenctBo ¢ nepemennoit. Ctporue u
HECTPOTHUE HEPABEHCTBA

HepaBenctBo ¢ nepemenHoil. Ctporue u
HECTPOTHE HEPABEHCTBA

CroxeHue 1 yMHOKEHUE YHCIIOBBIX
HepaBeHCTB. OLieHNBaHUE 3HAYEHUS
BBIPKEHUS

CrnoxeHnue u YMHOXCHUEC YUCIIOBBIX
HepaBeHCTB. OlleHNBaHUE 3HAYCHUS
BBIPKEHUS

10

11

[TonsiTHE O pEenIEeHNN HEPABEHCTBA C OJTHOU
IepeMEHHON. MHOKECTBO pEeIICHUN
HEPABEHCTBA

[IoHsATHE O pelIEeHNH HEPABEHCTBA C OAHOU
[epEeMEHHOM. MHOKECTBO PEIICHUN
HEPABEHCTBA

PaBHocuibHBIE HEpaBeHCTBA. HepaBeHCTBO-
CIIEICTBUE

12

UucnoBble TPOMEXYTKH




JInneliHOE HEPABEHCTBO C OJHOU

13 MEPEMEHHON U MHOYKECTBO €r0 pelIeHUun

14 Pemienne nuHENHBIX HEPABEHCTB C OAHOU
MEPEMEHHOM

15 Pelienue TMHEHHBIX HEPABEHCTB C OAHOM
MepEeMEHHOMN

16 Pemienne nuHENHBIX HEPABEHCTB C OAHOU
NepeMeHHON

17 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM

18 CucTembl TUHEHHBIX HEPABEHCTB C OAHOU
NepeMeHHOMN
Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO

19 JIMHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOMN

20 KonTponbHas padora no teme
"HepaBenctpa"

21 KBanparsble KopHU

99 ApudmeTnueckuil KBaapaTHbIA KOPEHb U
€ro CBOMCTBA

93 Apudmernueckuil KBaJpaTHbII KOPEHb U
€ro CBOMCTBA

24 [lonsiTHE MPPALIMOHAIBHOTO YKCIIA.
JleiicTBYs ¢ MppallMOHATILHBIMH YUCIIaMU

o5 CaolicTBa AeWCTBUI ¢ UppaIlIOHATBHBIMU
YyHClIaMu

26 CBolicTBa AEUCTBUN ¢ UppaLIMOHATIbHBIMU

HYHUCJIaMHu




27

CBolicTBa A€WCTBUN ¢ UppaLlMOHATIbHBIMU
YHUCIIAMU

28
29

CpaBHeHuE UppalOHAIbHbBIX YUCEI

CpaBHeHue UppaloHaIbHbIX YUCEI

30

MHo)ecTBO NeliCTBUTENBHBIX YUCEIL.
IIpencraBnenus 0 paClIMPEHUSIX YACIOBBIX
MHOKECTB

31

32

33

JomnycTuMble 3Ha4YEHUs IEPEMEHHBIX B
BBIPAKECHUSIX, COACPKALINX
apu(MeTHIECKUE KBaIpaTHbIE KOPHU

JlomycTrMble 3HaYEHUS IEPEMEHHBIX B
BBIPAXEHHSIX, COJIEPKAIINX
apudmeTHyecKre KBaJIpaTHbIE KOPHU

ToxnecTBeHHbIE TpeoOpa3oBaHUs
BBIPAXECHUI, COEPIKALINX
apupMeTHUECKUe KBaJIpaTHbIe KOPHU

34

ToxaecTBeHHbIE TPeoOpa30BaHUS
BBIPAKECHUM, COAEPIKALUX
apu@meTHyecKre KBaJpaTHble KOPHU

35

36

37

ToxaecTBeHHbIE TpeoOpa3oBaHUs
BBIPAKEHHI, COAEPIKALUX
apudmeTnyecKre KBaJpaTHble KOPHU
ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAXEHU, COIEpPIKALINX
apu@meTnyecKre KBaJpaTHble KOPHU
KonTtponbHas pabora o teme
"KBanparHblii KOpeHb"

38

KBanpaTHoe ypaBHeHHE




®opmysa KOpHEH KBaJIpaTHOIO ypaBHEHUS.

39 KonndecTBO 1eHiCTBUTEIIBHBIX KOPHEH
KBaJpaTHOI'O ypaBHEHUS
®opmysa KOpHEH KBaJIpaTHOIO ypaBHEHUS.

40 KonnuecTBo neicTBUTENBHBIX KOPHEN
KBaJIpaTHOI'O ypaBHEHUS
®opmyia KOpHEH KBapaTHOIO ypaBHEHHUS.

41 KonnuecTBoO AENCTBUTENBHBIX KOPHEN
KBaJIpaTHOI'O ypaBHEHUS
®opmyia KOpHEH KBapaTHOIO ypaBHEHHUS.

42 KonnuecTBo neMCTBUTENBHBIX KOPHEH
KBaJIpaTHOI'O ypaBHEHUS

43 Teopema Buera

44 Teopema Buera
YpaBHEHMS, CBOAUMBIE K TMHEUHBIM

45 YPaBHEHHUSAM WJIM K KBaJPaTHBIM
YPaBHEHHUSAM
VYpaBHEeHUs, CBOAUMBIE K TMHEHHBIM

46 YPaBHEHHUSAM WJIM K KBaJpaTHBIM
YPaBHEHUSM

47 KBagpatHOoe ypaBHEHHE C TApaMeTpOM

48 Peuienne kBagpaTHBIX YpPaBHEHUI C
napaMeTpamu

49 Pemrenne kBagpaTHbIX ypaBHEHHUI C
napaMeTpamu

50 Pelienne kBagpaTHbIX YpaBHEHUH,
COJIEpKalINX 3HAK MOIYJIS

ol Pemenue kBaapaTHBIX ypaBHEHMI,




COZIePIKAIUX 3HAK MOJTYJISI

ypaBHeHI/IC Kak MaTeéMaThu4dcCKas MOJ€CJIb

52 peaabHON CUTYallUH

53 Perienue TeKCTOBBIX 3a/jay C NOMOILBIO
KBaJPaTHBIX YpaBHEHHH

54 KonTtponsnast padora no teme "KBanparusie
ypaBHeHUA"

55 PanmonanbHbIe BBIpaKEHUS

56 ToxnecTBeHHbIE TPeoOpa3oBaHuUs
paLMOHATIBHBIX BBIPAXKEHUH

57 ToxnecTBeHHbIE TPeoOpa3oBaHuUs
palMOHATFHBIX BBIPAKECHUH

58 ToxnecTBeHHbIe TpeoOpa3oBaHus
palMOHATIBHBIX BBIPAXKEHUH

59 ToxnecTBeHHbIE TPeoOpa3oBaHuUs
palMOHATIBHBIX BBIPAXKEHUH
Anrebpanyeckas n1po0b. JlomycTumblie

60 3HAYCHUS IEPEMEHHBIX B IPOOHO-
paIMOHAEHBIX BBIPAKCHUIX
Anrebpanueckas 1poob. JlomycTumble

61 3Ha4YeHHUs IEPEMEHHBIX B IPOOHO-
palMOHAEHBIX BBIPAKCHUSIX
Anrebpanueckas 1poob. JlomycTrumble

62 3Ha4YeHHUs IEPEMEHHBIX B IPOOHO-
palMOHATIBHBIX BBIPAXKEHUSIX

63 OcHOBHOE CBOMCTBO anredpandyeckon
npobu

64 OCHOBHOE CBOMCTBO aJIreOpandecKon




npodu

CrnokeHne U BEIYUTAHHE aJ'Il"C6paI/ILIeCKI/IX

65 .
npobeit

66 CrnoxeHue U BIYUTaHUE aIreOpanyecKux
npobei

67 YMHOXEHHE U JIeNIeHNe anreOpanyecKux
npobeit

68 YMHOXEHHE U JIefIeHUe anreOpanyeckux
npobeit

69 YMHOXEHHE U JielIeHUe anreOpanyeckux
npobei

20 Bossenenune anredpandeckoit 1pooH B
CTETICHb

7 KonrtponbHas pabora no reme "{poOHo-
paloHaIbHbIE BBIpAXKEHUS"

72 JpoOHo-paninoHa bHbIE ypaBHEHUS
Pemenne npoOHO-panoHaIbHbBIX

73 YpaBHEHUH, CBOJAIIMNXCS K TUHEUHBIM
ypaBHEHHSIM
Pemenune npoOGHO-paIiOHATBHBIX

74 YpaBHEHH, CBOJAIMINXCS K TMHEHHBIM
yYpaBHEHHSIM
Pemenune npo6GHO-paIiOHATBHBIX

75 YpaBHEHH, CBOAIMINXCS K TMHEHHBIM
yYpaBHEHHSIM
Pemenne npoOHO-panmoHaIbHBIX

76 YPaBHEHUH, CBOAAIIMXCS K KBaJAPaTHBIM

YpaBHEHUSIM




Pemenne npoOGHO-paiOHATBHBIX

77 YPaBHEHUH, CBOASAIIMNXCS K KBaIPpaTHBIM
YPaBHEHUSAM
Pemenne npoOGHO-paiOHATBHBIX

78 YPaBHEHUH, CBOAAIIUXCS K KBaJPaTHBIM
YPaBHEHUSIM

79 Pemenne npo6HO-paioHaIbHBIX
YpaBHEHUN METOJIOM 3aMEHBI IEPEMEHHOMN

80 Pemenne npo6HO-paiOHaIbHBIX
YpaBHEHU METOJO0M 3aMEHbI IEPEMEHHOMN

81 Pemenue npoOHO-pamOHAIBHBIX
YpaBHEHUN METOJIOM 3aMEHBI IEPEMEHHOMN

82 Pemenne npo6HO-paioHaIbHBIX
YpaBHEHUN METOJIOM 3aMEHBI TEPEMEHHOMN

83 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO
JIpOOHO-PAMOHANBHBIX YPaBHEHUH

84 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO
JTPOOHO-PAIIMOHATILHBIX YPaBHEHUHN

85 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO
JTPOOHO-PAIIMOHATILHBIX YPaBHEHUHN

86 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO
JIpOOHO-PAMOHAIBHBIX YPaBHEHUH

87 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
JIPOOHO-PAIMOHATILHBIX YpPaBHEHUHN

88 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO
JIpOOHO-PAMOHANTBHBIX YPaBHEHUH

89 I'padmueckas uHTEpHIpETALIUs YPaBHEHUI C

ABYMs ICPEMCHHBIMU




KonTtponsnast padora no teme "/IpodHo-

90 | 1
paloHaIbHbIC YPaBHEHUS

01 Ob6nacTp onpeneneHus: 1 MHOKECTBO 1
3HaYeHUN PYHKIUU

92 O6uacTh onpeaeneHus: 1 MHOXKECTBO 1
3Ha4YCHUH (PyHKITUH

93 Crioco0s1 3a1aHust PyHKIUI

94 ['paduk pynkuuu 1
Urenne CBOMCTB PyHKIMH 110 €€ TpaduKy.

95 [Tpumepst rpadukoB QyHKIIHIA, 1
OTpakaroIIUX peajbHbIe MPOIECCHI
QOyHKINH, OMMCHIBAIOIINE MPSIMYIO U

96 00paTHYIO IPOMOPIIUMOHATIEHBIC 1
3aBUCHUMOCTH, UX TpapuKu
OyHKIINH, OMTMCHIBAIOIINE MPSIMYIO U

97 00paTHYIO IPOMOPIIMOHATIEHBIC 1
3aBUCUMOCTH, UX TpapuKu
DyYHKIUH, ONMHUCHIBAIONIUE MTPSIMYIO U

98 00paTHYIO MPONOPLMOHAIEHBIE 1
3aBHCUMOCTH, UX TpaduKu

99 OyHkuu Y = X2 u e€ CBOMCTBa 1

100 OyHKM Y = X2 1 e€ cBoiicTBa 1

101 Oynkuug Y = X3 u e€ cBoiCcTBa 1

102 OyHKIMSA Y =K/X U €€ CBONCTBA 1

103 OyHKIHS Y =K/X U €€ CBONCTBA 1

104 DyHKIUA Y =VX U €€ CBOHCTBA 1

105 Kontponsnas padora o teme "®dynkuun" 1




106 CreneHs ¢ IeNIBIM IT0Ka3aTelieM 1
107 CBOICTBA CTEIIEHHU C LEJIBLIM [TOKA3aTEIEM 1
108 CBolicTBa CTETICHH C IIEJIBIM MTOKa3aTelleM 1
109 CBolicTBa CTETICHH C IIEJIBIM MTOKa3aTelIeM 1
110 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINX
CTEIEHH C IEJIBIM MTOKa3aTeIeM
111 [IpeoOpazoBaHue BEIpaXEHUH, COACPIKALTUX
CTCTICHH C TEJIBIM TTOKa3aTelieM
112 [IpeoOpazoBanue BhIpaXEHUH, COIEPKAIINX
CTEIEHH C IEJIBIM MTOKa3aTeIeM
113 CranjapTHBIN BUJI YKCIia
114 CrangapTHbIi BUJ yucaa
115 JleficTBHS ¢ ynCIaMu, 3alTMCAHHBIMU B
CTaH/JapTHOM BUJE
116 JlercTBuUA ¢ YMcIaMHM, 3alIMCaHHBIMU B
CTaH/IaPTHOM BHUJIE
Pazmepbl 00bEKTOB OKPYKAIOIIET0 MHPA,
117 JUTUTEITBHOCTD MPOLIECCOB B OKPYKAIOIIEM
MHUpE
Pazmepbl 00bEKTOB OKPYIKAIOIIETO MHPA,
118 JUTUTENIBHOCTD MPOILIECCOB B OKPYKAIOLIEM
MUpE
Pa3Mepsr 00bEKTOB OKPYIKAIOIIETO MHUPA,
119 JUTUTENIBHOCTD MPOLIECCOB B OKPYKAIOLIEM
MUpE
120 Jlenenue ¢ ocraTkoM
121 CpaBHeHUS LENBIX YUCEN 10 MOYJIIO




HaTypaJIbHOTO Yncia

122

123

CpaBHEHUS LEIIbIX YUCEI 10 MOIYIIIO
HaTypaJIbHOTO Yncia

CBolicTBa CpaBHEHUH 1O MOIYJIIO

124

125

CBolicTBa CpaBHEHUH 11O MOYJIIO

Ocratku CYMMBI U IIPOU3BEACHUA 110
AaHHOMY MOIYJIHO

126

KonTtponpHast padora o temam "Crenenu",
"lenumocTp"

127

128

129

130

131

[ToBTOpenue u 006001IeHNE. Pemenue
JUHEHWHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPaBEHCTB C OJIHOW ITEPEMEHHON

[ToBTOopenue u o6061meHue. Pemenue
JIMHEHHBIX HEPABEHCTB C OJIHOMN
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJJHOM MTEPEMEHHOMN

[ToBTOpenue u obobIIEeHHE.
ToxnecTBeHHbIe TpeoOpa3oBaHus
BBIPAKEHHI, COAEPIKALUX
apu@meTnyecKre KBaJpaTHble KOPHU
[ToBTropenue u o6o0mmenue. Pemmenue
KBaJpaTHBIX YpaBHEHUN. Pemenue
TEKCTOBBIX 3aJa4 C TIOMOIIIbIO KBaJPATHBIX
ypaBHEHUU

[ToBTOpenue u 06061meHne. Pemenue 3agau
U3 pEAIbHOM KU3HU

132

[ToBTOpeHme 1 0600IIEHNE.




ToxnecTBeHHbIE TPeoOpa3oBaHuUs
paLMOHATIBHBIX BBIPAXKEHUI

[ToBTropenue u o600menue. Pemenune
JIpOoOHO-pallMOHATILHBIX YPaBHEHUH,
CBOAAIIIUXCA K JIMHEUHBIM MIIH K

133 1
KBaJIpATHBIM ypaBHEHUsIM. Penienue
TEKCTOBBIX 337124 C MOMOIIBIO APOOHO-
palMOHATILHBIX YPaBHCHUN

134 [ToBTOpenue u 0600meHue. Pemenue 1
TEKCTOBBIX 33J1a4 PA3IMYHBIMH CITIOCOOaAMU

135 HroroBast KoHTpoIbHAs paboTa 1

136 HOBTOpeHI/If u 0000menue. Pemmenne 3amaq 1
U3 PEaTbHOM KU3HU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

Oynkuus. CBolicTBa PYHKIUI: HYTH
(GyHKINH, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
(GyHKINHU, TPOMEKYTKH BO3pACTaHUS
yObIBaHUs (DYHKIINHU, YETHBIC U HEUETHBIE
¢GyHKLIMYM, HauboblIee U HAaUMEHbIlIee
3HaYeHUs (PYyHKIUU

@ynkuus. CBoiicTBa pyHKUMN: HYIU
(GyHKINH, TPOMEXKYTKH 3HAKOMOCTOSTHCTBA
(GyHKINHU, TPOMEKYTKH BO3pACTAHUS H
yObIBaHUS (QYHKIINHU, YETHBIE U HEUETHBIE
¢byHKLMHM, HauboblIee U HAaUMEHbIlIee
3HaYeHUs (PYyHKIHUU

[Toctpoenue rpadukoB GpyHKIUM C
MOMOIIbIO IPe0Opa30BaHUM

[Toctpoenue rpadukoB GyHKIUH C
MOMOIIbIO TPe0Opa3oBaHUM

Ksanparnsiii Tpéxunen. Kopau kBagpaTHOro
TpEXUsIeHa

PaznoxeHune kBapaTHOro TpEXUIEHA HA
JINHEHHBIE MHOKUTEITH

Paznoxenue KBaZApaTHOr o TpéX‘-IJICHa Ha
JIMHEIHBIE MHOKHUTEIIH

KBanparuunas ¢pyHkuus u e€ cCBOHCTBa




[Tapabosna, KOOpAMHATHI BEPIIMHBI

| napaboJibl, 0Cb CHMMETPHUH MapadoIbl

10 [Toctpoenue rpaduka KBaapaTHIHON
byHKIIUN

1 [TocTpoenue rpaduka KBaIpaTHIHON
byHKIUHA

12 [TocTpoenwue rpaduka KBaapaTHIHON
byHKIIUN
[Tonmo>xenne rpaduka KBaApaTUIHON

13 (GyHKINU B 3aBUCHMOCTH OT €€
KO3 (P PHUIIHEHTOB
[Tonoxxenue rpadrka KBaApaTUIHON

14 (GYHKIIMH B 3aBUCUMOCTH OT €€
K03 (HULIUEHTOB

15 Hcnonb30BaHuE CBOMCTB KBaAPATUYHOU
GYHKIMY 1S peleHust 3a1a4

16 Hcnonb3oBaHue CBOMCTB KBAAPAaTUUHON
GYHKIMM IS pelieHust 3a1a4

17 Hcnonb30BaHuE CBOMCTB KBaAPATUYHOMN
GYHKIUY 1S peleHust 3a1a4

18 Crenennblie QyHKIUU C HATYpaTbHBIMU
MOKA3aTeNsIMH, UX TPaUKU ¥ CBOHCTBA

19 CreneHHbie PYHKITUU C HATYpATHHBIMHI
MOoKa3aTeNIsIMH, UX Tpa(uKu U CBOHCTBA

20 Crenennble QyHKIUU C HATYPaTbHBIMU
MOKA3aTeNsIMH, UX TPayKu ¥ CBOHCTBA

21 Crenennbie QyHKIUU C HATYPaTbHBIMU

NoKa3aTessIMH, UX TpadyKu U CBOMCTBA




22 I'paduxu Gpymxmmii: y=Vx , y=3x,y =| x| 1

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

24 I'paduku Gpymxmmii: y=Vx , y=3x,y=|x | 1

25 Kontponsnas padora no teme "®dynkuun" 1
[ToHsiTHE O pellIeHNH HEPABEHCTBA C OJIHOM

26 nepeMeHHO. MHOKECTBO peIIeHUA 1
HEpaBEHCTBA

97 KBanparHsie HepaBeHCTBa C OIHOM 1
NepEeMEHHOM

28 KBanpaTHble HEpaBeHCTBA C OJTHOM 1
MEPEMEHHOMN

29 Penienue HepaBeHCTB TpadUUECKUM 1
METO/I0M U METOI0M MHTEPBAJIOB

30 Pemenne HepaBeHCTB TpaduUecKuM 1
METO/IOM M METOJIOM HHTEPBAJIOB

31 HepagenctBa, conepixkaiie 3HaK MOAYJS 1

32 HepagenctBa, conepixkaiiue 3HaK MOAYIsS 1

33 CucTeMbl HEpaBEHCTB C O/THOM MepeMeHHON 1

34 CucreMbl HEpaBEHCTB C OAHON IEPEMEHHOU 1

35 Pemienne TeKCTOBBIX 3a/1a9 C IIOMOIIBIO 1
HEPaBEHCTB, CCTEM HEPaBEHCTB

36 Pernienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO 1
HEpPaBEHCTB, CUCTEM HEPaBEHCTB
HepaBeHCTBO ¢ ByMsI TepeMEHHBIMHU.

37 Pemenue HepaBeHCTBa ¢ IByMsI 1
NepPEMEHHBIMH

38 ['padpuaeckuii MeTO pEIICHUSI CUCTEM 1




HCPABCHCTB C ABYMs INICPCMCHHBIMU

39

40

Cucremsbl HEPABCHCTB C ABYM:1
MNEPCMCHHBIMU

Kontponbhas padota mo teme "KBampaTHbie
HepaBeHCTBA"

41

42

43

44

45

bukBanpartHbie ypaBHEHHUs

[Tpumepsl MPUMEHEHH METOI0B
PaBHOCUJIBHBIX TPe0Opa30BaHU, 3aMEHBI
MEPEeMEHHOM, rpauuecKoro MeToja npu
pelieHun ypaBHeHH# 3-i u 4-ii cTeneHei

[Tpumepsl MPUMEHEHH METOI0B
PaBHOCUJIBHBIX TIPe0Opa30BaHuU, 3aMEHBI
MePEeMEHHOI, rpaduueckoro MeToaa npu
pelieHuu ypaBHeHHH 3-i u 4-ii cTeneHei

IIpuMmepsl IPUMEHEHNUN METO0B
PaBHOCHJIBHBIX NTPe0Opa30BaHUi, 3aMEHBI
HEepeMEeHHOM, rpaduuecKoro MeTo/ia npu
peleHnn ypaBHeHU 3-11 u 4-11 creneHei

Pemenne npo6GHO-paliMOHaIbHBIX YpPaBHEHUN
Y HEPAaBEHCTB

46

47

48

Pemenne npoOHO-panioOHaIbHBIX YpaBHEHUH
Y HEPABEHCTB
Pemenne npoOGHO-paliMOHANBHBIX YpaBHEHUH
Y HEPaBEHCTB
Pemenne npoOHO-paniOHaIBHBIX YpaBHEHUH
Y HEPaBEHCTB

49

Pemienue cucrem ypaBHEHU ¢ IByMsI
NepPEeMEHHBIMU




50

Pewenne cucreM ypaBHEHUN ¢ ABYMs
[IEPEMEHHBIMU

51

52

Pemenue npocTenmmx cucTeM HEMTUHEUHBIX
YpaBHEHUU C ABYMS IEPEMEHHBIMU
Pemnienue nmpocTelmx CuCTeM HEJTMHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

53

Pemenue npocTenmx cucTeM HEJTMHEWHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMU

54

55

56

Pemenue npocTenmx cucTeM HEJTMHEUHBIX
YpaBHEHUH C JBYMsI IEPEMEHHBIMU

I'paduueckuii MeTo peleHus: CUCTEMbI
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
HepEeMEHHbIMU

I'paduyeckuii MeTos perieHus: CUCTEMBI
HEJIMHENHBIX YPAaBHEHUH C IBYMs
[IEPEMEHHBIMU

S7

Cucrema 1ByX HETMHEHHBIX YpaBHEHUH €
JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb PEAIBHOU
CUTyaluu

58

59

60

Cucrema IByX HEJIMHENHBIX YPAaBHEHUH C
JBYMsI IIEPEMEHHBIMU KaK MOJIENIb PEAIbHOU
CUTyaIuu

Cucrema 1ByX HETMHENHBIX YPAaBHEHUH €
JIBYMsI IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHOU
CUTyaIuu

Cucrema 1ByX HETMHENHBIX YPaBHEHUI C
JIBYMsI IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHOU
CUTyaluu




CucremMa HEJIMHENHBIX YpaBHEHUH €

61
napaMeTpoM

62 CucremMa HeJIMHENHBIX YpaBHEHU €
apaMeTpoM

63 CucreMa HEJIMHEHHBIX YPaBHEHUM C
napaMeTpoM

64 [Ipocreiimme HepaBeHCTBA C IBYMs
HNEPEMEHHBIMH U UX CHCTEMBI

65 KonTpomnpHas padota o Teme "YpaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI"
[ToHsATHE YMCIOBOM MOCIIEA0BATEILHOCTH.

66 Koneunble u 6ecCKOHEUHBIE
[0CJIE10BATEIbHOCTH
OrpaHudeHHas MoCle0BATEIbHOCTb.

67 MOoHOTOHHO Bo3pacTaromas (yObIBaroIas)
MIOCJIE0BATEIBHOCTD
CrocoOs! 3amaHus IT0CIEN0BATEIILHOCTH

68 OIMCATENIbHBIN, TAOJUYHBIN, C ITOMOIILIO
(dbopMyIibl N-TO UieHa, PEKyPPEHTHBII

69 ApudmeTrnueckasi U reoMeTpuyecKas
IPOrpeccuu

70 Apudmernueckas 1 reoMeTpuiecKas
IIPOrpeccCUum

71 CaoiicTBa 4jieHOB apupMETHIECKON U
T€OMETPHUYECKON MTPOTPECCUI

79 CBoiicTBa 4JIeHOB apu(METHUECKON U
TeOMETPUUYECKON TPOrpeccuii

73 @opmyIiel N-To wieHa apupMeTHIECKOi u




r€OMETPUYECKON MTPOrpeECCUit

®dopmyibl N-T0 YieHa apuhMEeTUIECKON 1

4 r€OMETPUYECKON ITPOrpeECCUit

75 ®dopmyibl N-T0 YieHa apuhMEeTUIECKON 1
FeOMETPUUYECKON TPOrpeccuii
DopMyIbl CyMMBI IEPBBIX N YJICHOB

76 apuQMETHIECKON 1 TEOMETPHUISCKOMN
nporpeccuit
DopMyIbl CyMMBI IIEPBBIX N YJICHOB

77 apu(METHIECKON U TEOMETPUIECKOI
IIpOrpeccuit
DopMyIbl CyMMBI TIEPBBIX N YIEHOB

78 apupMETUYECKON U TEOMETPUUECKON
IIpOrpeccHit

79 3amauyn Ha IPOIEHTHI, 0AHKOBCKUE BKJIA/IbI U
KPEAUTHI

80 3aauM Ha IPOLEHThI, 0AHKOBCKUE BKJIA/Ibl U
KPEIHUTHI

81 3amauyn Ha IPOIEHTHI, 0AHKOBCKUE BKJIA/IbI U
KPEIUTHI

82 3amaun Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIbI U
KPEIUTHI

83 3aauu Ha IPOLEHTHI, 0AHKOBCKUE BKJIA/IbI U
KPEIUTHI

84 3aaun Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIbI U
KPEIUTHI

85 3amaun Ha MPOIEHTHI, 0AHKOBCKUE BKJIA/IbI U

KpEIUTBI




IIpencraBienue 0 CXOAUMOCTH
MOCIIEI0BATEIbHOCTH, O CYMMUPOBAHUU

86 OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM
pOrpeccuu
IIpencraBienue 0 CXOAUMOCTH

87 MOCJIEI0BATEIBHOCTH, O CYMMHPOBAHUHU
0eCKOHEUHO yOBIBAOLIEH reoOMeTpru4ecKoi
porpeccuun

88 MeTtoa MaTeMaTH4eCKON HHIYKIIUN

89 MeTton MaTeMaTUYeCKON UHTYKITUH

90 KonTtponpsHas padora no teme "UnciaoBbie
N0CJIE0BATENbHOCTH U Iporpeccun’

01 Kopens n-it crenenn. CBoiicTBa KOpHS N-id
CTETIeHU

92 Kopens n-ii crenenu. CBoiicTBa KOpHS N-i
CTETIeHU

93 Kopens n-it crenenu. CBoiicTBa KopHS N-it
CTETIeHU

94 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeneM U e
CBOMCTBA

95 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeneM U e
CBOMCTBA

96 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€
CBOMCTBA
ToxnecTBeHHbIe TpeoOpa3oBaHus

97 BBIPAXEHU, COlEpKALIUX KOPEHb N-I1
CTENEHU

98 ToxnecTBeHHbIe TPeoOpa3oBaHus




BBIPAKECHUM, COACPKAUX KOPEHb N-I
CTCIICHU

99

100

101

ToxnecTBeHHbIE TPeoOpa3oBaHus
BBIPAKECHUM, COAECPIKAUX KOPEHb N-I
CTEIEeHU

ToxnecTBeHHbIe TPeoOpa3oBaHus
BBIPAXECHUI, CONEPIKALUX CTEIEHb C
palMOHAIBHBIM IIOKA3aTeIeM

ToxaecTBeHHBIE Hp606p330BaHI/IH

BLIpa)KeHHfI, CoACPKalIUuX CTCIICHD C
palrOHAJIbHBIM IIOKA3aTCIIEM

102

KonTtponsHas padora no Teme "CremneHs ¢
palMoOHAIbHBIM MTOKa3aTeaeM"

103

[ToBTOpenue u 06061menue. Yucna u
BBIYHUCIICHUS (3aITUCh, CPAaBHEHHE, ACUCTBUS C
NeCTBUTENLHBIMU YMCIIAMH, YHCIIOBAsI
npsimast)

104

105

106

[ToBTOpenue u o6o6menue. Yncna u
BBIUMCIICHHSI (3aIHCh, CPABHECHUE, ICUCTBUS C
JEHCTBUTEILHBIMY YUCIIAMH, YACIIOBAS
npsiMast)

[ToBTOpenue u 0606menue. Yucna u
BBIUKCIICHUS (TTPOLIEHTHI, OTHOIICHUS,
MIPOIOPLIKH)

[ToBTOpenue u 0606menue. Yucna u
BBIUKCIICHHUS (TTPOLIEHTHI, OTHOIICHUS,
IPOTIOPIIUHN)

107

[ToBTOpenue u 0600meHne. Yucna u




BBIYHCIICHUS (pELICHUE 3a]1a4 U3 PeaIbHOU
JKU3HH)

108

109

110

111

[ToBropenue u 0600menue. Yncna n
BBIYHCIICHUS (pElICHUE 3a]1a4 U3 PeaIbHOU
JKU3HU)

[ToBTOpenue u 0600mIeHNEe. Yncna u
BBIYHUCIICHUSI (OKPYTJICHUE, TPHOIIIKEHHE,
OIICHKA)

[ToBTOpenue u o6ooOIeHue. TekcToBbIe
3aJ1auu (peIIeHre TEKCTOBBIX 3a1a4
apu(METHUECKUM U aIreOpandecKium
crioco6amu)

[ToBTOpenue u o6oo6IeHue. TekcToBbIe
3a/1a4M (pelIeHue TeKCTOBBIX 3a/1a4
apuQMeTUYECKUM U anredpandeckum
crioco6amu)

112

[ToBTOpenue u o6obmenne. TexkcToBbie
3a/1a4M (pelIeHue TeKCTOBBIX 3a/1a4
apuQMeTHYECKUM U anreOpandeckum
crioco6amu)

113

[ToBTOpenue u 0600meHne. TexcToBbie
3a/1auy (penieHne TEKCTOBBIX 3a1a4
apuMeTHUECKUM U anredbpandeckum
crioco6amu)

114

[ToBTOpenue u 06o0meHne. TexcToBbie
3a/1auu (penieHne TEKCTOBBIX 3a1a4
apuMETUUECKUM U aJIreOpandecKum
criocobamu)




115

[ToBTOpenue u 06001meHue. TekcToBbIe
3a7auu (pEIIeHHEe TeKCTOBBIX 33134
apupMETUUECKUM U aJIreOpandecKum
crioco0amu)

116

[ToBTropenue u o6o0ImeHne. Anredpanyeckue
BhIpakeHUs (IpeoOpa3oBaHue
anreOpandecKux BBIPAKECHHM, COJCPIKALINX
CTEIEHb C LIEJIbIM IT0KA3aTeIIeM)

117

[ToBTopenue u 0o0o0ImeHne. Anredpanyeckue
BhIpakeHUs (IpeoOpa3oBanue
anreOpanvdecKuX BBIPAKEHUH, COACPKAIINUX
CTEICHB C LIEJIBIM TIOKa3aTeIIeM)

118

[ToBTropenue u 00o0meHne. Anredpanyeckue
BbIpaXkeHUs (IpeoOpa3oBaHue
anreOpanvecKux BhIPAKEHUM, COACPIKAIIIX
CTEIEHb C LIEJIBIM TT0Ka3aTeIIeM)

119

120

121

[ToBTOpenue n o6obmeHue. Anredbpanyeckue
BbIpaXXeHUs (IpeoOpa3oBaHue
anreOpandecKuX BBIPAKEHHUH, COepKAIIIX
apuMeTHyecKuil KBaJIpaTHbIN KOPEHb)

[ToBTOpenue u o6o0IeHne. Anredpanyeckue
BbIpaXkeHUs (IpeoOpa3oBaHue
anreOpanyecKuX BBIPAKEHHH, COePKAIIIX
apuMeTHuyecKuil KBaJIpaTHBIN KOPEHb)

[ToBTOpenue u o6o0IIeHNEe. Anredpanyeckue
BbIpakeHUs (IpeoOpa3oBaHue
areOpanyecKux BhIPAKEHHIM, COIEPIKALIIX
apuMeTUYECKUI KBaIpaTHBIA KOPEHB)

122

[ToBTOopenue u o6o0IeHNe. Anredpanyeckue




BBIpaXXeHUs (IPeoOpa30BaHUE IENBIX U
JIPOOHO-pAIIMOHATIBHBIX BBIPAYKCHU )

123

124

125

[ToBTropenue u 00o0ImeHne. Anredpanyeckue
BhIpaKeHU (IIpeoOpa3zoBaHue HETIbIX U
JIpOOHO-PallMOHATILHBIX BBIPAKEHUH )

[ToBTOpeHue u 00600IIeHNE. ANredpandecKue
BhIpaKeHUs (IIpeoOpa3oBaHUe IEIBIX U
JIpOOHO-PalMOHATILHBIX BBIPAKEHUH )
[ToBTOpeHHE 1 00001IEHNE. ANreOpandecKue

BbIpaxxeHHs (IpeoOpa3oBaHUE LENbIX U
JIPOOHO-PALIMOHAIBHBIX BBIPAXKECHHI )

126

[ToBTopenue u 00o0ImEeHne. Anredpanyeckue
BBIpaXCHUS (Pa3I0KEeHNUEe MHOTOYJICHA Ha
MHOXHTEJIH, B TOM YHCIIE C UCIOIb30BaHUEM
(bopMyIT COKpPAIIEHHOTO YMHOXKEHUS)

127

[ToBTOpenue u 06061meHne. Anredpanyeckue
BBIpa)KEHUS (Pa3sioKeHNe MHOTOUYJICHA Ha
MHOXHTEJIH, B TOM YHCIIE C UCIOIb30BaHUEM
(opMyIT COKpPAILIEHHOTO YMHOXKEHUS)

128

[ToBTOpenue u 06061meHne. Anredpanyeckre
BBIpa)KEHUS (Pa3JIoKeHNEe MHOTOUYJICHA Ha
MHOYHTEJIH, B TOM YHCJIE C HCMOIB30BaHHEM
(opMyIT COKpPAILIEHHOTO YMHOXKEHUS)

129

130

[ToBTOpenue u 0600IIeHNEe. ANredpandecKue
BBIpaKEHUS (MOJICIIMPOBAHHUE C TIOMOIIBIO
(GhopMyIT peaTbHBIX MPOIIECCOB U SIBICHHH)
@yHKIMM (IIOCTPOCHUE, CBOWCTBA
U3YYEHHBIX (DYHKITHIA)




[ToBTropenue u 0600menne. yHkuuu

131 (mocTpoeHue, CBOMCTBA U3YYCHHBIX 1
yHK M)
[ToBTropenue u 0600menne. PyHKIUU

132 (mocTpoeHue, CBOWCTBA N3yYEHHBIX 1
yHKIHi)
[ToBTOpenue u 0606menue. DyHKIUU

133 (rpadugeckoe penieHne ypaBHCHHA U UX 1
CUCTEM)
[ToBTOpenue u 0606menue. DyHKIUU

134 (rpaduueckoe perieHne ypaBHEHUA U UX 1
CUCTEM)

135 HroroBast KoHTpoIbHAs paboTa 1

136 [ToBTOpenue u o0odmeHrne. PyHKITUN 1
(MOJIeTMpOBaHKE peaTbHBIX MPOIIECCOB)

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anre6pa 7-9 knace. Yueonuk Mopakosud AT

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

https://Ibz.ru/books/977/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://Ibz.ru/books/977/



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

Anrebpa 7-9 knacc. Yuebnuk Mopakosuu A.T.

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://Ibz.ru/books/977/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://Ibz.ru/books/977/
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