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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHuUs: OHA 00ECIEYMBAET U3YYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOI'O LHKIOB, €€ OCBOCHHE HEOO0XOOUMO s
NpPOJOKEHUS O00pa3oBaHWs W I TOBCEAHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUU U CYUIHOCTH
anredpanyeckux abCTpakiuii, crmoco0e OTpakeHHs MAaTeMAaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, POJIM MAaTEMaTUYECKOIO
MOJIECMPOBAHUS B HAYYHOM TIO3HAHHUM W B TMPaKTHKE CIOCOOCTBYET
(GOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHHUSI U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajJanTalid B COBPEMEHHOM IudpoBoM oOmectBe. M3ydenune anreOpsb
o0ecrieunBaeT  pa3BUTUE yMEHUS  HaOMOJaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILIECHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS, BBIBOJBI, (HOPMYIHPOBATH
yTBepkIeHus. OcBoeHHE Kypca anreOpbl 00ecHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUSI OOYYarOUIMXCs: OHM MCIOJBb3YIOT JACIYKTUBHbIE M WHIYKTHUBHBIC
paccyxaeHus, 00OOIIeHHEe U KOHKpPETH3alluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe MpeanojaracT 3HAYUTENIBHBIM OOBEM CaMOCTOSITEILHOM
JEATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4arolUMUCS SBJSIETCS peain3alenl AesITeIbHOCTHOTO IPUHIUIIA O0yUYEHUSI.

B crpykrype mnporpammsl yueOHOro kypca «AnreOpa» yriayOGnEéHHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIIbHO-METOAMYECKUE JIMHUU:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HepaBeHCTBa», «DyHkium». Kaxnas w3 3TUX coaepKaTreabHO-METOIMYECKHX
JVHUHA pa3BUBAECTCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsi MPUXOAUTCA
JIOTUYECKU PACCYKIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH SA3bIK. B cBs3H
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYeCKOro
oOpa3oBaHHUS HW  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMHUCS  OCHOB
YHHMBEPCAJIbHOIO MaTeMaTH4ecKoro s3blka. CoaepiKaTelbHOM U CTPYKTYpHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» sBISETCS €ro HHTErPUPOBAHHBIN
XapaxkTep.

Conepxkanne nuHUM «UuWcCia W BBIYUCICHUS CIYXKUT OCHOBOW IS
JaNbHENUIIer0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIIEr0 0O0pa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOEHHSI YHUCIOBOMU
JUHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEMaTUYECKOro arnmapara, HeoOXOAUMOTro Uil pEelIeHUs 3ajad MaTeMaTUKH,
CMEXHBIX ITPEJAMETOB U OKpYyXkarolel peanbHocTH. Ha ypoBHE OCHOBHOTO 0011I€TO
oOpa3oBaHMsl yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTHYECKUX MOJIETEH, OIMCAHUS TMPOLECCOB U  SBJICHUU
peansHOro mupa. B 3agaum oOyuyeHus anreOpe BXOJAT TakkKe JanbHeiIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOEHHUS Kypca UWHGOPMATUKHA, M OBJAJCHHE HABBIKAMHU JIETyKTHBHBIX
paccyxaenuid. IlpeoOpazoBaHue CHMBOIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-TpaUUeCKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4JaromMMHUCS 3HAHUU O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUISL OIMCAHUS M UCCIEAOBAaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBJICHUN B MPUPOJIE
u odmectBe. M3ydueHne marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJIMYECKOTO, IpaUyeckoro, BHOCUT BKJIAJI B (hopMUpOBaHUE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPBI.

VYrnyOnéHHbIi KypcC anreopsl XapaKTepU3yeTCs U3Y4ECHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM IS ONUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTE€MAaTH4YeCKOro MojaenupoBanud. Ilpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKHUX YMO3AKIIOUEHHH M MPUHATHIE B anredpe
OpaBWja UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT — (OPMHUPOBAHUIO YMEHUH
00OCHOBBIBaTh U JIOKa3bIBaTh CYXJACHUS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT HX
npumeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEOYLIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DyHKIIMM.

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



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yuciia 1 BHIYMCIICHUS

Panmonanehele umcia. CpaBHEHHE, yNOpsSAOYMBAaHUE U apUPMETHUECKHE
JEUCTBHS C PAallMOHAJIBHBIMU YMCJIaMU. YncitoBas mpsaMasi, MOAyJIb YHCIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeleM M €€ CBOWMCTBA. 3alUCh YHCIA B
NECATUYHON MMO3UIMOHHON CUCTEME CUHUCIICHMUS.

Pemenne TekcToBBIX 3a7au apuMeTuuecKuM crocoboM. Pemienue 3amau u3
peabHOM MPaKTUKU Ha 4acTH, Ha APOOU, HA MPOLEHTHI, IPUMEHEHHE OTHOLICHUM
U TIpONOpUMH MpH pEelIeHUM 3ajad, pelIeHuEe 3ajad Ha JABM)KEHHE, paloTy,
MOKYTIKHU, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie m cocraBHble uucia. YErHple W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOeIMMOCTA CYMMBI H
IIPOU3BEIACHUS LEJBIX YHCEII IIPU PELICHUU 3314 C IPAKTHYECKUM COJIEP>KAHUEM.

HaubGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE BYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEpAllUU HAJl OCTaTKAMHU.

AuredpanvyecKue BbIPpAKEHUSA

BelpaxkxeHre ¢ IEepeMEHHbIMU. 3HAYEHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXIY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

OpnHounensl. OgHOUsEH cCTaHAAPTHOTO BUIA. CTENEeHb OAHOUJIEHA.

MHuorounensl. MHorowsneH crasgapTHoro Buzaa. CreneHp MHOTOWIECHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeeHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIp@XEHHH, KyO CyMMbl M KyO pa3HOCTH JBYX BBIpaXEHHH, pa3HOCTb
KBaJpaTOB JIBYX BBIP@KECHUI, NPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JBYX BbIPaKEHHI.

PasnoxeHne MHOro4wIeHa Ha MHOKUTENU. BbiHeceHne 001ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIupOBKH.

YpaBHeHMs U HEPABEHCTBA

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



JIuneliHOE ypaBHEHME C OJHOM IEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHHOTO ypaBHEHUS C JBYMSI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelieHus CUCTEMbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeETOAOM cioxeHus. CucremMa JAByX JIMHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHOM CUTYAIIMH.

DyHKIMHA

Koopaunara Touku Ha npssMou. YUnciioBbIe TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa KoOpaMHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOH TuiockocTH. [Ipumepsl rpadgukoB, 3agaHHbix (popmynamu. UteHue
rpauMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHartue QyHKOuu.
OyHKIUS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejienieHuss W o6nacTh 3HadueHW ¢yHkuu. CrnocoObl 3aaHus (QYHKIUU.
I'paduk pynkuuu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MIPUMEPAxX PEaNbHBIX 3aBUCUMOCTEMN.

JIuneininas Qynkuus, e€ cBoictBa. ['padux nuneitHoM (QyHkuuu. I['padux
GyHkuuu y = |x|. Kycouno-3ananubie GyHKIIHH.

8 KVIACC

Yucaa v BBIYMCICHUA

KBaapartHbie KOpHU. Apu(MeTHUECKUl KBaApaTHBI KOPEHb U €r0 CBOMCTBA.
[TonsiTue wuppanmoHanbHOrO uMcia. JleHCTBUA C HPPANMOHAIBHBIMU YHUCIAMH.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

IIpencraBiennss O pacIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HAaTypaJIbHBIX, LEJbIX, PALMOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

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

Pasmeppl 0OOBEKTOB OKpYXAlOUIET0 MHpa, AJUTEIBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredpanvyecKue BbIPpAKEHUA

AnreOpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B APOOHO-
paIMOHAIBHBIX  BBIpakKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckoil apoOwu.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JEJICHHE anreOpamdeckux IpoOeH.
Brinenenune menoit gactu anredOpandeckoit 1poomu.

Panmonanbnbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKECHUH.

JonycTuMble 3HAaY€HUsS] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBajApaTHble KOpHH. ToOXJeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHH, COIEpKAIINX apU(PMETUYECKHE KBAPATHBIE KOPHH.

Crenenb cC 1enbIM MOKazaTeneM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPIKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAAPATHOTO YpPABHEHWS.
KosmuecTBO neNCTBUTENIBHBIX KOPHEN KBAIPAaTHOTO ypaBHEHUs. Teopema Buera.
VYpaBHEeHUs, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJPaTHBIM
ypaBHeHUsM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PenieHne TeKCTOBBIX 3a4a4 ¢
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHo-pannoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIisl YPaBHEHHM ¢ IByMs ITIEPEMEHHBIMHU.

UYucnossle HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepasencTBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHcTBa. CloKeHue
U YMHOXXCHHME YHUCJIOBBIX HEpaBeHCTB. OILICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
pEIIECHU HepaBEHCTBA. PaBHOCWIIBHBIC HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHOM. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DyHKIUU

OO6uacTh onpeaeneHyss 1 MHOXKECTBO 3HaueHU (pyHkunu. CrocoObl 3a1aHus
bynkuuid. ['padux dynkumnn. Urenue coiicTB pyHkunu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIMIUX PEeaTbHBIE MPOIECCHI.

Jluneinas Qynkrus. DyYHKIUU, OMHUCHIBAIOIINE TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynkupn y = kx, y=kx +b, y=k/x, y = x3, y =Vx, y = |x| m ux cBoiicTaa.
Kycouno-3anannsie GyHKIUN.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopenp n-i1 crenenm u ero cBoicrtBa. CTeneHb C pPaLMOHAJIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHMs BBIPAKEHUN, COJEPXKAIIUX KOPEHb n-U
cTeneHu. ToxaecTBEeHHbIE PeoOpa30BaHUsl BbIPAKEHUM, COIEPIKALUX CTENEHD C
palMOHAIBHBIM [TOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPAaTHOTO TPEXWICHA HA JIMHENHBIE MHOXKUTEIH.

YpaBHeHUS U HEPABEHCTBA

buxBanpatHsle ypaBHeHuUs. [Ipumepbl NpUMEHEHUI METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHnii, 3aMEHBbl TMEPEMEHHOHM, IpadHUuecKoro MeToJa MNpU pPELICHUH
ypaBHEHU 3-ii U 4-1 CTENEeHE.

Pemenne npoOHO-palinOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pEIICHHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nepeMeHHbIMH. Cucrema
JIBYX HEJIMHEWHBIX YpPAaBHEHHWI C JBYyMSl MEPEMEHHBIMU KaK MOJIEIb pEalbHOU
CUTYaIINH.

UucnoBele HepaBeHCTBA. PellleHne JNMHENHBIX HEPaBEHCTB. /[oka3aTesbcTBO
HEPaBEHCTB.

KBanparneie HepaBEeHCTBA € OJHOM MEpeMEHHON. PemieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpPBajoB. MeTon MHTEpBaJIOB
JUISl pallMOHAJIBHBIX HEpaBeHCTB. [IpocTelimue HepaBeHCTBA ¢ TApaMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs mepeMeHHbIMH. PellleHne HepaBEeHCTBAa C JBYMs
nepeMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJI PELIEHUS] CUCTEM HEPABEHCTB C ABYMSI [IEPEMEHHBIMH.

DOyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hynd — (QYHKIUH,  [POMEXYTKH
3HAKOMNOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pACTaHUsI M YObIBaHUSA (PYHKIUHU,
YETHBIE U HEYETHBIE (PYHKIIMHU, HAMOOIbIIIEE U HAUMEHbILIEE 3HAUCHUS PYHKIUU.

KBagpatnunas ¢ynkaus u e€ cBoicTBa. Mcmonb3oBaHMEe CBOWMCTB
KBaJpaTuyHOW  GyHKIMKA 17 pemienust  3amad.  [loctpoenme  rpaduka
kBagpatnyHol ¢yHkuuu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUUA B
3aBHCHMOCTH OT e& kod(durmentos. I'paduxu GyHKumit y =ax2, y = a(x —m)° u y
= a(x —m)’ +n. IToctpoenne rpadhuKoB GyHKIHIT ¢ HOMOIIBIO TPeoOpas0OBaHHil.

Jpo6uo-nuueiinas Gyukaus. MccnenoBanue GyHKIIHIA.

DyHKIWs y = X" ¢ HATYPAILHBIM MOKa3aTesaeM n u e€ rpadux.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U



[Tonsitue 4wcnoBodt mocienoBaTenbHOCTH. KOHeuHbIE W OECKOHEUHBIE
nocyienoBaTeabHOCTH.  OrpaHMuYeHHas  IOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mociieqoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBIA, TAOJUYHBIM, ¢ TOMOUIBI0 (HOPMYIBI 71-TO
YJIeHa, pEeKyPPEHTHBIN.

Apudmernueckass U reomeTpuyeckas mporpeccur. (CBOHCTBa UJICHOB
apu(PMETHIECKON © TeoMeTpudeckoil mporpeccuit. Dopmynsl 7n-TO  dieHa
apu(pMeTHYecKoil u reomeTpuueckor mnporpeccuil. dopmynbl CyMMBbI TEPBBIX 71
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOILICHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHUH
OEeCKOHEYHO 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) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOIIEHWEM K  JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAIM3aLUU €ro
opaB, MpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsl Ha MPOTSHKEHUHM BCEH JKU3HU I YCHEIIHOW MpodeccHOHanbHON
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHocTel HAYYHOI'0 MO3HAHUSA:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbBIX
IpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI UelIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOI
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTYpOW Kak CPeJCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEIBCKOMN IE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHMSI  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, peErysapHas ¢uznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PpeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJICACTBHM JIsi OKPYXAIOUIEH Cpeibl, OCO3HAHHEM
1J100aJIbHOT0 XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX PelIeHHUS;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON M NMPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCWUCTBHUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS y JPYTUX JIOJIEH, MpUoOpeTarb B COBMECTHOU JEATEIHHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA JIPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUPOBATH UIEH,
MIOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM YHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTH COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATh
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (OPMYJIUPOBATH U OIEHUBATh PHUCKH W
MOCJICACTBHUS, (OPMHPOBATH OTIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CcBOEHHS MpPOTrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIIbHBIMU  JIEHCTBUSIMH,  YHUBEPCAIbHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSMH M YHUBEPCATBHBIMH PETYJISITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATh M XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUW MEXKIYy TMOHATHUSAMH, (POpMyIUpOBaATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIACCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUpPOBaTbH U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEIBLHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHI;

JieNaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsAMbIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSITEIBHO JOKA3aTENbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOJAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabckue A€l cTBUS:

UCTIONb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpolieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE M JlaHHO€, (hOpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

OPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHy OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YECKOTro OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX1y COOOI;

CaMOCTOATENEHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HMCCIEAOBAaHMSA, OKCIEpUMEHTa, OIICHHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BEIBOJAOB U 000OIICHHUIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIIECCa, a TakKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH WHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (popMy mpenactaBieHUss UHGOPMAIMM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 NX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE JeHCTBUS



BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0/¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7aud, BBICKA3bIBATh HJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXIEHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)XKUBaTh Pa3IMUUEe U CXOACTBO IMO3WIMH, B KOPPEKTHOU (opme
(dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaAT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIuTOpHUH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIHHOCTH, TUIAHMPOBATH OPTraHU3alUI0 COBMECTHOH paboTHI,
pacnpenensiaTh BUIbI padOT, JOTOBapHBATHCS, OOCYKIATh MPOILECC W pPe3yJbTaT
paboThI, 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCykaeHHsl, 0OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOWM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJabTaTa M KadeCTBO CBOETO BKJIajga B OOmMUN pe3yabTaT TIo
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUs B JKM3HEHHBIX M yYEOHBIX CUTYalUsX,
OPUEHTHPOBATHCS B PA3IMYHBIX MOAX0AaX MPUHATHS pelleHui (MHIUBUAYaIbHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEelIeHUs 3aJaud (WU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
penieHuit ¢ y4éToM HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTUYeCcKOH 3a1auu, CAMOMOTHBAILIMU U pedIieKcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaNJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLIEHWBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKEHHS WM HETOCTHXKEHUS LIEeTH, HAXOAUTh
OLIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHU NPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PAaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0O0yJaromuiics MOTYYUT CIASAYIONINE MPEeIMETHBIC
pe3yJIbTaTHI:

Yucsia v BbIYMCIEHUS

ParmmmonansHbBIE UnCHa.

[lepexoauth OT omHOM (OPMBI 3aMMKMCH YUCEN K JAPYyroi (mpeoOpa3oBhHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JACTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX 4YHUCEI MNpPHU pPEUIEHWU 3a/ad, MPOBEIACHUU
pacCcy)IeHUI U JOKa3aTEIbCTB.

[ToHnmaTh U OOBSACHATH CMBICI MO3UITMOHHOMN 3aMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

BrinonHsATh, coueras YCTHbIE W NMHUCHbMEHHbBIE TMPUEMBI, apu(PMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINONHATH NEMCTBUS CO CTETIEHSIMU C HATYpaIbHBIMU MTOKA3aTEISMHU.

HaxoauTh 3Ha4YeHUs YWCIOBBIX BBIPpAKEHUN, COAEpKAIIUX pallMOHAIbHBIC
Yucia W CTENEHW C HATypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATh YHCIIOBBIC BHIPAKECHHUS
IIPY PEIICHUHU PAKTUYECKUX 3a7a4 U 3a/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB.

OkpyryisiTb  4YMclia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONM CUTyallud, BBINOJHATh, MPUKUIKY U OIEHKY pe3yibTaTa
BBIYMCJIEHUW, OLIEHKY 3HAYEHWW YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3a]au.

Pemate TekcTOBBIE 3amauu apuPMETHUECKHUM CIOCOOOM, HCIOIB30BaTh
TaOJUIbI, CXEMBbI, YEpPTEX MU, JPyTHe CPEeACTBa TMPEJCTABICHUS JIaHHBIX TMPU
pelieHun 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yAbTaThl PELICHHS 337a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMmaTpuBaeMbIX 0ObEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PELICHUH 3a]1a4 IPU3HAKU JITMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIBIX YHCE.

PacknaapiBaTh HA MHOKUTENIHN HATYpaAJIbHbBIC YUCIIA.

CB0oOOIHO omepupoBaTh MOHATHAMHU: YETHOE YHCIIO, HEYETHOE YHCIIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOMBIIMI OOIMMNA AETUTETh U HaUMEHBIIEE 00INee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJII, TPUMEHATh CBOWMCTBA
CpPaBHEHMI1 IO MOJIYJIIO.

AsredOpanveckue BbIPAKCHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOCHHS Y4eOHOTo MaTepurarna.

HaxoauTh 3HaueHus OYKBEHHBIX BBIpQXXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

HUcnonb30BaTh  MOHSATHE  TOXKAECTBA,  BBINOJHATH  TOXICCTBECHHBIC
npeo0pa3oBaHus BHIPAXKEHUM, TOKA3bIBATh TOKICCTBA.

MHoOrouneHsl.

Breimonuate  mpeoOpa3oBaHUs — IIEJOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEJICHUEM MTOJAO0HBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoInonHATh elcTBUs (CI0KEHUE, BEIUUTAHUE, YMHOXKEHUE) C OJHOUJICHAMU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIEHHOTO YMHOKEHUS (KBaJpaT U
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIUMCICHUM.

OcCylmecTBIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEINW C IOMOILBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXKHUTEJS, TPYNIUPOBKH CIAaraeMbIX, MPUMEHSIS
(bopMyIIbl COKPAIIIEHHOTO YMHOXKEHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
Y3 MAaT€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypAIbHBIMH IOKA3aTEIsAMHU IS
npeoOpa3oBaHUs BHIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NPUMEHss IPAaBUJIA
nepexoia OT UCXOJIHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBisieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTes npuUMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW TIJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JByMsI TI€PEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHHUS.

Pemate cucTeMsl IByX JIMHEVHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
qucie rpaduuecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N3006paxaTh Ha KOOPIAUHATHON MPSIMON TOYKU, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE POMEKYTKH Ha
areOpanvyeckoM s3bIKe.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOMIbIO (YHKUHUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHHne (PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaguyeckuid cnocod MpeACTaBICHHUS U aHaIW3a MH(OpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEHN.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoOB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMHM, NPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMM, HAWOOJIbIIEE U HAaWMEHbILIEEe
3HauYeHUs PYHKIIN).

Hcnonp3oBath rpaduku A1 UCCIEA0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pELIeHUH 337a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HU.

K konIty oOyduenus B 8 kj1acce oOyJaromuiics MOTYIUT CASAYIONTUE MTPEIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BbIYUCJIEHUA
HNppaunonanpHble YnCIIa.
[loHuMaTh W HCIOJAB30BaTh IMPEACTABICHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBAJIPATHBIA KOPEHb, apHU(PMETHUCCKUN
KBaJPaTHbIM KOPEHb, UPPALMOHATIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJAPATHHIC
KOpPHHU, HCTIOJIB3YSl pu HEOOXOINUMOCTH KaJIbKYJIATOD, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCIICHUN, N300pakaTh JACHCTBUTEIbHBIC
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3anmucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JAECATUUHBIX
npobeit m crenenerd yucna 10, 3anuchbIBaTh M OKPYIVIATh YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emuMocCTb.

CBoOOMHO oOmepupoBaTh TMOHSATUEM OCTaTKa IO MOJYJIIO, TNPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CyMMBI U IIPOU3BENCHUS 110
JAHHOMY MOAYJIIO.

AaredpanvyecKue BbIPpAKEHUSA

JpoOHO-pallnOHAIbHBIE BHIPAYKEHUSI.

Haxonute AOMyCTHUMBbIE 3HAYEHUS MEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON IPOOH.

BeimonusaTe npuBeneHue anredpandeckux Ipodeil K o0lieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux apo0ei.

BBITTONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHAIBHBIX BBIPAXKECHHIM.

[IpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHUM JIs pEIICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIBHOU MPAKTUKHU.

CrerneHu.

[IpyMeHATH TOHATHE CTENEHHM C LEJNbIM II0Ka3aTeJIeM, BBIINOJIHATh
npeoOpa3oBaHus BbIPAXKEHU, COAEPKAIUX CTETIEHH C LIETBIM MOKa3aTeIeM.

HppanmoHanbHbIE BEIPAKEHUS.

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

BoInonHATh MpeoOpa3oBaHUsl UPPALMOHANIBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pemate kBajpaTHbIE ypaBHEHUS.

Pematb 1poOHO-paliMoOHaNbHBIE YPaBHEHHUS.

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

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TpapuyecKuX TMpeACTaBlIeHUN (yCTaHAaBIMBAaTh, HMEET JIU
YPAaBHEHME WM CUCTEMA YPAaBHEHHUU PEIICHUSA, €CIIM HMEET, TO CKOJIbKO, W
npouee).



[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIbIO COCTaBJICHHSI YpPaBHEHHMS WM CHUCTEMbl ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H MOJYYCHHBIN pe3ynbTar.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIMI0 MHOXECTBA pEIICHUH HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[Tonnmathe ¥ UCHONB30BaTh (DYHKIMOHAIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPEIENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeIeIIsITh CBOMCTBA (QYHKIUH 10 €€ rpaduKy.

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

K koHIiry oOyueHust B 9 kj1acce oOy4aromuiics MOTyYUT CIASAYIONINE MPEIMETHBIC
PE3YIbTaTHI:

Yucaa v BBIYMCICHUSA

CBOOOJHO oOmnepupoBaTh MNOHATUSIMM: KOPEHb n-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOPEHb H-U CTENEHU, CTEINEHb C
palMOHAIBHBIM IIOKA3aTEJNEeM, MCIOJb3Yd MNpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHATDH CBOMCTBA KOPHS 11-1 CTEIIEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh NMOHATHE MHOXKECTBA JCHCTBUTEIBHBIX YUCEIN IPU PELICHUU
3a/1a4, MPOBEACHNUH PACCYKICHUN U 10KA3aTEIIbCTB.

CpaBHUBAaTh M YNOPSAJOYMBATH JICUCTBUTEIBHBIE YHUCJIA, OKPYIJIATH
JNEWCTBUTEIBHBIE YUCIA, BBIOJIHATh IPUKHUJIKY PE3YJIbTaTa BBIUUCICHHM, OLIEHKY
YU CIIOBBIX BBIPAKCHUM.

AJiredpanyeckue BbIpaKeHUs

CBOOOIHO oOMNEepUpOBaTh MOHATUEM KBAAPATHOIO TPEXUJIEHA, HAXOAUTh
KOPHM KBaJpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars yiMHEMHBIE U KBAaJApPAaTHBIC YPABHEHMS, YPaBHEHUSA, CBOISILIMECH K
HUM, APOOHO-paIlMOHAJIbHBIE YPABHEHHS.

Pemrate HECIOKHBIE KBAIPAaTHBIE YPABHEHUS C TAPAMETPOM.

Pewars nMHEVHBIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemsl ABYX JIMHEHHBIX YPAaBHEHUH C JABYMsI IIEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISAETCS JIMHEUHBIM.

PemaTe HeCOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



[TpuMeHsTh METO/IbI PaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI IIEPEMEHHOM,
rpauueckoro MeToa Mpu perieHny ypaBHeHU! 3-i u 4-i cTeneHe.

Pemate cucTeMBl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, M300pa)xkaTh pEIIEHHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NMPSAMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemate ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHMSIMH, HAIPUMED, B LEJIBIX YHCIIAX.

[IpoBOANTH HCCIIEIOBAHNS YPABHEHUM M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEeHueM TpaduueckuxX TMpeAcTaBlieHuid (ycTaHAaBIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUU PEMICHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemarp TekcTOBBIE 3amauM  anreOpamdyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHHUS, HEPABEHCTBA M HX CHUCTEMBI JUISI COCTABIICHHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMH WIH NPUKIAJHOM 3aJadu,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JJTAHHOM KOHTEKCTE.

YucsioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpapuk
GyHKIMM, TpsMas [PONOPLUUOHANBHOCTb, JHMHEWHas (yHKUMA, oOpaTHas
MPONOPLUHUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIMIO 1O €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIHIL:
00JacTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBaApaTUYHYIO (PYHKIUIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaIpaTUYHBIX (DYHKIMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Omnpenensirs MojiokeHue rpaduka KBaJpaTUUYHON (PYHKIHMH B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpouth rpaduk  KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJIpaTUYHON QPyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMU JI pEUICHUS 3a]1a4.

Ha npumepe kBaapatuyHoit GyHKIMU cTpouTh rpaduk Gyukmuun y =af(kx +
b) + ¢ ¢ moMomIbio IpeoOpazoBanuii rpaduka GyHKIMH y=f{X).

WnnmoctpupoBaTh € MOMOIBIO Trpaduka peaibHyl0 3aBUCUMOCTH WIIU
MPOLIECC M0 UX XaPAKTEPUCTUKAM.

ApupmMernyeckass ¥ reoMeTPUYECKas MPOrPeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MTOCIEAOBATEIBLHOCTD, apupMeTHIeCcKas
Y TEOMETPUYECKAsI TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJTBI 71-TO WICHA, PEKYPPEHTHBIM.

BBITIONHITS  BBIYMCIICHHWSI C  HCIOJAB30BaHWEM (OpPMYJT n-TO  dJieHa
apu(pMEeTHIECKON U TEOMETPUUYECKOM MPOTPECCHiA, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh WICHBI IOCIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOU
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJIEIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/a4U U3 PEATbHOHN JKU3HH (C MCIOJIb30BaHUEM KaJbKyJIATOPa, IMU(PPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W TPUBOJAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCIIEZIOBATEIbHOCTEH,  OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIONIUX ) MOCIEI0BATEIbHOCTEH.

HMeTh nipeAcTaBieHHe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CYMMY O€CKOHEYHO yOBIBaIOIIEeH reOMETPUUYECKOM MPOTrPECCUU.

[IpuMeHATh METOT MaTEMAaTHIECCKOW MHTYKIIUH TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
No /it HanmeHnoBaHMe pa3aeioB U TeM Kontponssre  MpakTieckie (uudposBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
| UNCJIA U BBIUNCJIEHUA. 1 |
PanmonaneHbie yncina (IOBTOpeHUE)
) OVYHKUMU. KoopauHatel u 17 |
rpaduxu. OyHKIUu
3 AJITEBPAMYECKUE BBIPAKEHU . 7
Bripaxkenus ¢ nepeMeHHBIMU
4 YPABHEHI/I{[ N CUCTEMBI 10 |
YPABHEHMWMU. JIunelinbie ypaBHEHUs
5 UNCJIA U BBIUUCJIEHUS. Crenens ¢ 6
HaTypaJbHBIM TTOKa3aTelieM
6 AJITEBPAMYECKUE BBIPAKEHU . 2 |
MHorouseHsl
7 AJITEBPAMYECKUE BBIPAXXEHU . 14 |
DopMyIIbl COKPAIIEHHOTO YMHOKEHUS
8 UNCJIA U BBIUUCJIEHUS. lenumocTs 10
9 OYHKUUWU. JIuneiinas yHKIusA 16 1
YPABHEHUA U CUCTEMbBI
10 YPABHEHUWU. CucteMbl THHEHHBIX 14 1
YpaBHEHUU
1 [ToBTOpenue, 06001IeHNE, g 1

CHCTeMaTHu3alus 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136



8 KUIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 YPABHEHUA 1 HEPABEHCTBA. 20 |
HepasencrBa
) UNCJIA U BBIYMCJIEHW . KBanpatHblii 17 |
KOPCHB
3 YPABHEHUSA 1 HEPABEHCTBA. 17 |
KBanpatnsie ypaBHeHUs
4 AJITEBPAMYECKUWE BBIPAXKEHU . 17 !
JpoOHO-palnOHAIEHBIC BEIPAKEHUS
5 YPABHEHUSA 1 HEPABEHCTBA. 19 |
JIpoOHO-palnoHanbHble ypaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUWE BBIPAXKEHU . 14
Crenenu
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 7 1
9 [ToBTOpEHwUe, O606HICHI:I€, 10 |
CUCTeMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




9 KUIIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
Ne HanMeHoBaHMe pa3jeioB U TeM (uudgposbie)
n/n NPOrpamMMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 OYHKINNU 25 1
) YPABHEHUMA 1 HEPABEHCTBA. 15 1
KBanpaTHble HEpaBEeHCTBa
3 YPABHEHUA 1 HEPABEHCTBA. )5 |
VYpaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI
4 UMCJIOBBIE [TIOCJIEAOBATEJIBHOCTU )5 |
N ITPOI'PECCHUU
5 AJI'EBPAMYECKUE BBIPAYKEHM L. 12 1
CreneHs ¢ pallMOHAIBHBIM [T0OKA3aTEIEM
6 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 0







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

[ToBrOpenue. PanmonansHblie yncia

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

IToBTOpenue. CpaBHeHue,
YIIOPSIOYMBAHUE U ApUPMETUIECKHE
JEICTBUS C pallMOHAJIbHBIMU YHCIAMU

[ToBTOpenue. Yucnosas npsamas,
MOAYJIb YHCIIa

[ToBTOpenue. IIponeHTsl, 3anuch
MIPOIICHTOB B BUE IpOOU U IpOOH B
BUJIE TIPOIICHTOB

[ToBTrOpenue. Tpu OCHOBHBIE 3a/1a4n Ha
IIPOLIEHTHI

[ToBTOpenue. Tpu OCHOBHBIE 3a/1a4u Ha
MPOLIEHTHI

[ToBTOpeHME. Pemenne TeKCTOBBIX
3a/1a4 apu(pMETHIECKUM CIIOCOOOM

IToBTOpenue. Pemenue 3agau u3
peasibHOM MPaKTUKU Ha YacTH, 1poodu,
MPOLEHTHI, TPUMEHEHUE OTHOIIEHUH U
MPONOPILUI IPU PELUICHUU 33124

IToBTOpenue. Pemenue 3agau u3
peasibHOM MPaKTUKH Ha 4acTH, 1poodu,




IIPOLIEHTBI, IPUMEHEHUE OTHOLIECHUN 1
IIPONOPLUI IIPU PELIEHUH 33124

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHue 3aa4 Ha IBIKEHUE, padoTy,
IIOKYIIKH, HaJIOTH

1 KonTtponpHast pabora o Teme
"PanmonanpHble yncia'

12 Koopaunara Touku Ha npsMon

13 YuciioBble IPOMEKYTKH

14 HucnoBsle IPOMEKYTKH

15 Paccrostnie Mexny AByMs TOUKaMH
KOOPJMHATHOU MPSIMO
[IpssmoyronpHas cucreMa KOOpAHHAT.

16 Abcmucca 1 opuHaTa TOUYKH Ha
KOOPJMHATHOM INIOCKOCTH
[IpssmMoyronbpHas cucTeMa KOOpAUHAT.

17 Alcucca v opuHaTa TOUYKH Ha
KOOPAWHATHOM IIOCKOCTH

13 [Tpumeps! rpauKoB, 3a1laHHBIX
bopmynamu

19 Urenue rpadukoB peabHbIX
3aBUCUMOCTEN

20 @OYHKIMOHATbHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU
[Tonsarue pynkunu. OyHKIUS KaK

21 MaTeMaTH4YeCKas MOJIEb PEaIbHOTO
nporecca

22 [Tonarue pynkuuu. OyHKIUS KaK




MaTeMaTHYECKasi MOJCIb PEAbHOTO
nporiecca

[Tonstue hynkuuu. OyHKIHSA Kak

23 MaTeMaTu4yecKasi MOJIEIb PEAIbHOIO
nporecca

24 OO6uacTh onpeneneHus U 00J1acTh
3HaYeHUN PYHKIUU

’5 OO6uacTh onpeeneHus U 00J1aCTh
3HaYCHUN PYHKIUU

26 CniocoObI 3a1anus QyHKIUU

27 I'padux pynkumm

)3 KonTponbnas pabota no teme
"Koopaunats! u rpapuku. Oynkuun"

29 Bripaxenue ¢ nepeMeHHbIMH. 3HAYCHUE
BBIPAXEHHS C IEPEMEHHBIMU

30 Bripaxenue ¢ nepeMeHHbIMH. 3HAYCHUE
BBIPAXCHUS C TEPECMCHHBIMU

31 Bripaxenue ¢ nepeMeHHbIMH. 3HAYEHUE
BBIPAXXEHHS C IEPEMEHHBIMU

0 IIpencraBnenue 3aBUCUMOCTH MEXITY
BEJTMYMHAMU B BHJI€ (POPMYIIBI

13 IIpencraBnenue 3aBUCUMOCTH MEXITY
BEITMYMHAMU B BHJI€ (DOPMYIIBI

34 Brruucnenus no ¢popmynam

35 Boruncnenus no gopmynam

36 YpaBHEHHE C OHOU IIEPEMEHHOM.

Kopens ypaBHeHus




CBolicTBa ypaBHEHUM C OJTHOU

37 .
IIEPEMEHHOI

18 CBolicTBa ypaBHEHUM C OJTHOU
MepeMEeHHOMN

39 PaBHOCMIIBHOCTD ypaBHEHUI

40 VYpaBHEHHE KaK MaTeMaTu4ecKas
MO/IEJIb PEANbHOM CUTYyaluu

41 Yucno KopHeH JIMHEMHOTO YPaBHEHUS

42 Yuciio KopHe# JIMHEMHOTO YpaBHEHUS

43 Pemenne TeKCTOBBIX 3a/1a4 ¢ HOMOIIbIO
JIMHENUHBIX YpaBHEHUN

44 JIuHeitHoe ypaBHEHUE, COAEpKallee
3HAaK MOJYJIs
KonrponbHas pabora no remam

45 "BripakeHus ¢ nepeMeHHbIMU ",
"JIuHeliHble ypaBHEHUS"

46 CreneHsb ¢ HaTypajabHBIM [TOKA3aTeIEM

A7 CBolicTBa CTENEHU C HATYpaJbHBIM
MOKa3arenem

43 CBolicTBa CTENIEHU C HATYPaJIbHBIM
MOKa3aTeseM

49 CBolicTBa CTENEHU C HATYpaJbHbIM
MI0Ka3aTeseM

50 3anuce 4yncia B JeCITUIHON
MO3UI[MOHHOM CHCTEME CUMCIICHHUS

51 3anuch yucia B AECATUYHON

MO3UIIMOHHOM CHCTEME CUHCIICHUS




Onuounenbl. OTHOWICH CTaHIAPTHOTO

32 Buja. CTEIeHb OJHOWICHA !
53 Onuounenbl. OTHOWICH CTaHIAPTHOTO |
Buga. CTeneHb OMHOYICHA
MHuorousnensl. MHOrO4ICH
54 crangaptHoro Bujaa. CteneHnb 1
MHOTOYJICHA
MHuorousnensl. MHOrO4ICH
55 crangaptHoro Bujaa. CTeneHnb 1
MHOTOYJICHA
56 CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1
57 CioKeHne U BEIYUTaHUE MHOTOYJIEHOB 1
58 CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1
59 YMHOKEHHUE U JIeJIEHHE MHOTOYJICHOB 1
60 YMHOKEHHUE U JIeJIEHHE MHOT'OYJICHOB 1
61 YMHOXEHHE U [eJIEHHe MHOTOUYJICHOB 1
62 VYMHOXEHUE U [eJIEHNE MHOTOYIECHOB 1
63 [TpeoOpa3zoBaHue IENOTO BHIPAKECHUS B |
MHOTOYJICH
64 [Tpeobpa3zoBanue 11€10T0 BHIpAKECHUS B |
MHOTOYJICH
65 [TpeoOpa3zoBaHue IENOTO BBIPAKECHUS B 1
MHOT'OYJICH
66 Kopau MHOrOowiIeHa 1
67 Kopuu MHOTOUWIEHA 1
68 ToxnaecTBo. ToXIeCTBECHHEIC |

npeoOpa3oBaHus aNredpandecKux




BBIPAXKEHUM

ToxnectBo. ToXIeECTBEHHEIE

69 npeoOpa3oBaHus anredpanyecKux
BBIPAXKEHUM
ToxnectBo. ToxxaecTBeHHbIE

70 npeoOpazoBaHus ANreOpandecKux
BBIPAKECHUI
ToxnectBo. ToxxaecTBeHHbIE

71 npeoOpa3oBaHusl AreOpanyecKux
BBIPAKECHUI
ToxnectBo. ToxxnecTBEHHBIE

72 npeoOpa3oBaHusl AreOpanyecKux
BBIPAKECHUI

73 Jloka3aTenbCTBO TOXKACCTB
KonTponpsHas pabora mo Temam

74 "CremneHp ¢ HaTypaJbHBIM
nokaszarenem", "MuorouaeHs!"

75 KBazpat cymmBI 1 KBaJpaT pa3HOCTH
JBYX BBIpaXCHUUN

76 KBazpar cymMMBI HECKOJIBKUX
BBIPAKECHUI

77 Ky6 cymMbI 1 ky0 pazHOCTH JBYX
BBIPAKECHUI

78 Pa3HOCTB KBapaTOB ABYX BBIPAKECHUI

79 [Ipou3sBeneHne pa3HOCTH U CYMMBI JBYX
BBIPKECHUI

20 [Ipou3sBeneHne pa3HOCTH U CYMMBI JBYX

BBIPKECHUI




CymMa 1 pa3HOCTb KyOOB JIBYX

81 .
BBIPKECHUI

20 CyMMa 1 pa3HOCTh KyOOB ABYX
BBIPAXKEHUI

23 PaznoxkeHue MHOro4JI€Ha Ha
MHOKUTEIIH
[IpousBeneHne pa3HOCTH CYMMBbI JBYX

84 BBIPAXEHUI, CyMMa U Pa3HOCTb KyOOB
JIBYX BBIPaKCHUH

25 PasnoxxeHne MHOro4jecHa Ha
MHOHUTEIIN

26 BriHeceHHe 00IIero MHOKHTEIS 3a
CKOOKH

87 Meton rpynnupoBKu

28 KoHTposbHas pabora 1o Teme
"@opMyJIbl COKpPAILIEHHOTO YMHOKEHUs"

29 JemumocTh nensix uucen. CBoiicTBa
JIETAMOCTH

90 JemumocTs 1enbix uucen. CBoicTBa
JIETUMOCTH

91 [IpocTeie u cocTaBHbIe uncna. YETHBIE U
HEUYETHBIC YUCa

9 [Ipu3sHaku genumocTty Ha 2, 4, 8, 5, 3, 6,
9,10, 11
[Ipu3naku nenumoctu Ha 2, 4, 8, 5, 3,6,

93
9,10, 11

94 [Ipu3Haku AETUMOCTH CYMMBI U

MPOU3BCACHUS LCIIbIX YHUCCII ITPU




PEHICHUHA 3a1a4

Haubonpmumii 00LMi AeIUTEND U

95 HaMMeEHbIIIee 0011ee KpaTHOE ABYX 1
qucen
96 B3aumHo mipocTthie unciia 1
97 Aunroput™m EBknupa. Jlenenue ¢ 1
OCTaTKOM
08 CpaBHeHUS LEJIBIX YHCEN 10 MOJYJIO 1
HaTypaJbHOTO YUCIIa
99 Jlunetinas QyHkims, e€ cBoiicTBa 1
100 Jluneitnas ynkuus, e€ cBoiicTBa 1
101 Jlunetinas QyHkims, e€ cBoiicTBa 1
102 ['paduk nuHeHON GyHKITUN 1
103 I'paduk nmuneitHON QyHKIIUN 1
104 I'padux nuHeiHOM QyHKIIMM 1
105 I'paduk nuneitHoN QyHKIIMN 1
106 I'padux pyHKIMN y = | X | 1
107 I'padux pynkumun y = | x | 1
108 I'padux pyHKIMN y = | X | 1
109 I'padux pynkumun y = | x | 1
110 Kycouno-3anannbie GpyHKIUM 1
111 Kycouno-3aiannbie GyHKINN 1
112 KycouHno-3anannsie GpyHkunu 1
113 Kycouno-3aiannbie GyHKINN 1
114 KonTponbHas paboTa no remam 1

"enumocts", "JIuneinas Gpynkuus"




115
116

VYpaBHEeHUE C AIBYMS IEPEMEHHBIMU

YpaBHEHHE € IBYMS [IEPEMEHHBIMU

117

118

['paduk TMHEHHOTO YpaBHEHHS C IBYMS
epeMEHHBIMU

['paduk TMHEHHOTO YpaBHEHHS C IBYMS
NepPEeMEHHBIMHU

119

CucreMbl TUHENHBIX YPAaBHEHUH €
JBYMSI IIEPEMEHHBIMU

120

121

CucreMbl TMHENHBIX YPABHEHUH €
JBYMsI IEpEMEHHBIMU
['paduueckuii MeTo peleHus: CUCTEMbI

JIMHEUHBIX YPABHEHUH C ABYMS
HEepPEMEHHBIMU

122

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

123

Pemenne cucreM IMHENHBIX YpaBHEHUN
C ABYMs IIEPEMEHHBIMH METOJIOM
ITOICTAHOBKHU M METOJIOM CJIOKEHUS

124

125

126

Pemenue cucreM IMHENHBIX ypaBHEHUI
C IByMs1 IEPEMEHHBIMH METO/I0M
MOJICTAHOBKHU M METO/IOM CIIO’KEHHUS

Pemenue cucreM JIMHENHBIX ypaBHEHUN
C IByMsI IEPEMEHHBIMH METOI0M
MOJICTAHOBKH M METO/IOM CIIO’KEHHUS

Pemenne cucreM TMHENHBIX YpaBHEHUI

C ABYMs INICPCMEHHBIMU MCTOAOM
NOACTAaHOBKH U ME€TOAOM CJIOKCHHUA




CucremMa JIByX JUHEUHBIX YPaBHEHUH C

127 JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb 1
peaabHON CUTYalluH

128 KonrponbHas pabora no reme |
"CucreMbl JTMHEHUHBIX YpaBHEHUN"

129 [ToBTropenue u o6o0mmenue. Boipaxenus 1
C IIepeMEeHHBIMU

130 [ToBTropenue u 0600menue. CreneHs ¢ |
HaTypaJIbHbIM I10Ka3aTejeM
[ToBTOopenue u o6o61menne. OAHOUTIEHbI

131 U MHOTOYJIEHBI. TOX/1eCTBEHHbIE |
npeoOpa3oBaHusl AreOpanyecKux
BBIPAKECHUIN

132 HOBTOp?HI/Ie u 00o0mieHne. @opmMyIsl |
COKpAIIEHHOTO YMHOKEHUS

133 [ToBTOpenue u 06o0IIEHNE. |
Koopaunats! u rpapuku.

134 [ToBTOpenue u 06odmeHue. JlnHeHas |
byHKLUA U €€ CBONCTBA

135 HToroBas KOHTpoOJIbHAsA paboTa 1
[ToBTOpenue u 06061menHue. Pemenue

136 CUCTEM JIMHEIHBIX YPaBHEHUH C ABYyMS 1
NIepEMEHHBIMH

OBLIEE KOJIMYECTBO YACOB I1O 136

[NPOT'PAMME




8 KUIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

HucnoBble HEPABEHCTBA

CBolicTBa YHCIIOBBIX HEPABEHCTB

AW N =

CBolicTBa YHUCIOBBIX HEPABEHCTB
JI0Ka3aTenbCTBO HEPABEHCTB

HepasenctBo ¢ nepemennoii. Ctporue u
HECTPOTHe HEPaBEHCTBA

[URE N I G ) G Sy

HepasenctBo ¢ nepemennoii. Ctporue u
HECTPOT'Me HEPaBEHCTBA

Crnoxxenue u YMHOXCHUC YUCIIOBBIX
HCEPAaBCHCTB. OHCHI/IBaHI/Ie 3HA4YCHUA
BBIPpAXKCHUSA

CrnoxeHune u YMHOXCHHUC YUCIIOBBIX
HCEPAaBCHCTB. OHCHI/IBaHI/Ie 3HA4YCHUA
BBIPpAXKCHUSA

[ToHsiTHE O pelIEHNN HEPABEHCTBA C
OJIHOM mepeMEHHO. MHOKECTBO
pELIECHNI HEPAaBEHCTBA

10

11

[TonsiTHE O pelIeHNN HEPABEHCTBA C
OJIHOM mepeMeHHO. MHOKeCTBO
pelIeHn HEPaBEHCTBA

PaBHOCUIBbHEIE HCpPaBCHCTBA.
HepaBeHCTBO—CJ'Ie,Z[CTBI/IC




12

YucnoBbie TPOMEKYTKH

JInHeliHOe HEPABEHCTBO C OJHOMN

13 MEPEMEHHON U MHOKECTBO €T0 PEIICHUI

14 PemreHne MTMHENHBIX HEPABEHCTB C OJAHOU
MEPEMEHHOM

15 Penienue muHEeHBIX HEPABEHCTB C OJJHOM
MepeMEHHON

16 Pemrenne nuHENHBIX HEPABEHCTB C OJHOU
MepeMEeHHON

17 Cucrembl TUHEHHBIX HEPABEHCTB C OJAHOM
MEPEMEHHOMN

13 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
MepeMEeHHON
Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO

19 JIMHEHHBIX HEPABEHCTB C OJHOM
IIEpEMEHHOM

20 KonTponbhas padbota no teme
"HepaBencrsa"

21 KBanpathsle KopHU

2 ApudmeTnueckuil KBaJpaTHbI KOPEHb U
€ro CBOMCTBA

73 ApudpmeTnueckuil KBaJpaTHbI KOPEHb U
€ro CBOMCTBA

24 [loHsTHE MPPALIMOHAIIBHOTO YUCIA.
JleicTBYsI ¢ MppalliOHAILHBIMM YU CIIaMU

75 CaoiicTBa 1elCTBUH C UppallMOHATBHBIMU
qrclIaMu

26 CaolicTBa IE€HCTBUI C MppPallMOHAIBHBIMU




27

qucCjiaMu

CpolicTBa 1€HCTBUI C UppallMOHAIbHBIMU
4KCIIaMu

28
29

CpaBHeHuE UppalOHAIbHBIX YUCEI

CpaBHeHUE UppalMOHAIBHBIX YHCEI

30

MHO0keCTBO IeHCTBUTEIbHBIX YUCEI.
IIpencraBnenus o paclIMPEHUAX
YHCJIOBBIX MHOKECTB

31

32

33

JlonmycTuMBble 3Ha4YEHUs IEPEMEHHBIX B
BBIPAXKECHUSX, COACPIKALUX
apu(pMeTHIECKIE KBaIpaTHbIE KOPHU

JlomycTrMble 3HAaYEHUS IEPEMEHHBIX B
BBIPXKEHUSX, COJIEPIKALTIX
apudmeTnyecKue KBaapaTHbIE KOPHU
ToxaecTBeHHbIE TPpeoOpa3zoBaHUs
BBIPAKEHUH, COEPIKALUX
apupMeTHyeCcKre KBaJIpaTHbIe KOPHU

34

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKECHUH, COAEPIKALNX
apupMeTHYeCcKre KBaJIpaTHbIe KOPHU

35

36

37

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPA)KEHUH, COAEPIKAINX
apudmeTnyecKkue KBaapaTHbIe KOPHU
ToxnecTBeHHbIE TPeoOpa3zoBaHus
BBIPAXKEHUH, COIEpIKALUX
apudmeTnyeckue KBaapaTHble KOPHU
KonrponsHas pabora no Teme
"KBanpaTHslii KOpeHb"




38

39

KBanpatHoe ypaBHeHue

@opMyita KOpHEH KBaPAaTHOIO
ypaBHeHus. KonnuecTBo
JEHCTBUTEIBHBIX KOPHEN KBaIPATHOTO
YPaBHEHHUS

40

@opMyita KOpHEH KBagPAaTHOIO
ypaBHeHus. KonnuectBo
JEHCTBUTEIBHBIX KOPHEN KBAaIPATHOTO
YpaBHEHUs

41

@opMyita KOpHEH KBAaJPATHOIO
ypaBHeHus. KonnuectBo
JIEHCTBUTEIbHBIX KOPHEW KBAIPATHOTO
ypaBHEHUS

42

@opMyita KOpHEH KBaJPATHOIO
ypaBHeHus. KonnuectBo
JIEWCTBUTEIbHBIX KOPHEW KBAIPATHOTO
YpaBHEHUSA

43
44

Teopema Buera

Teopema Buera

45

46

47

YpaBHEHUSI, CBOAUMBIE K IMHEHHBIM
YPaBHEHUSAM WIH K KBaJPaTHBIM
YPaBHEHUAM

YpaBHEHUS, CBOAUMBIE K JIMHENHBIM
YPaBHEHUSAM WIH K KBaJPaTHBIM
YpPaBHEHUAM

KBa,[[paTHOC YpaBHCHHE C IapaMETPOM

48

Pemrenne kBagpaTHBIX YpaBHEHHH C
rapameTpamu




Pemienue kBapaTHBIX ypaBHEHUM C

49
napameTpamu

50 Pemenue kBagpaTHbIX ypaBHEHUH,
COJIepKALIMX 3HAK MOTYJIsS

51 Pemrenne kBagpaTHbIX ypaBHEHMUI,
COJIeprKaIMX 3HaK MOIYJIS

57 VYpaBHeHHE KaK MaTeMaTu4ecKas MOJIeJb
peanbHON CUTYalluH

53 Perienue TekcTOBBIX 3auz[aq C IIOMOLIBIO
KBaJIpaTHBIX YpaBHEHUI

54 KonTponbhas padota no teme
"KBanpaTHble ypaBHeHuUs"

55 ParmonasnbHbie BbIpaKeHUs!

56 ToxnecTBeHHBIE TPe0Opa30BaHUs
palMOHAIBHBIX BBIPAXKEHUIN

57 ToxnecTBeHHbIE TpeoOpa3zoBaHUs
palMOHAIbHBIX BBIPAXKEHUN

53 ToxnecTBeHHbIe TPeoOpa3oBaHUs
palMOHAIBHBIX BBIPAXKEHUN

59 ToxnecTBeHHbIE TpeoOpa3zoBaHUs
palOHATIbHBIX BBIPAXKEHUN
Anrebpaundeckas q1po0b. JlomycTumelie

60 3HAYEHUS IEPEMEHHBIX B APOOHO-
palOHATIbHBIX BBIPAKEHUAX
Anrebpanueckas ipo0b. JlomycTumbie

61 3HAa4YeHHUs1 IEPEMEHHBIX B IPOOHO-
paIMOHATIbHBIX BBIPAKEHUAX

62 Anrebpanueckas J1poOb. JlomycTumbie




3HA4YCHUS IIEPEMCHHBIX B I[pO6HO-
pallnOHAJIbHBIX BBIPAKCHUAX

OCHOBHOE CBOMCTBO aJIreOpandecKon

63
npodu

64 OcHOBHOE CBOWCTBO anredpanyeckon
npodu

65 CrnoxeHue 1 BIYNTaHUE AJIre0pandecKux
npobeit

66 CroxeHue 1 BbIYNTaHUE AJIre0pandecKux
npobei

67 YMHOKEHUE U JIeJIeHUE anredpandeckux
npobeit

68 YMHOXEHHE U JelIeHHe anreOpanyeckux
npobei

69 YMHOXKEHUE U JelIeHHe anredpanyeckux
npoOeit

70 BozBenenue anrebpandeckoii 1podu B
CTENEHb

71 KonrtponsHas padora no teme "{poGHo-
palOHAaIbHBIE BEIPAKCHUS"

72 JIpoOHO-palnoHanbHble ypaBHEHUS
Pemenue npoOHO-paliiOHaNbHbBIX

73 YPaBHEHUU, CBOJSIIMNXCS K IUHEHHBIM
YpaBHEHUSIM
Pemenue 1poOHO-paliMoOHaTBHBIX

74 YpaBHEHUH, CBOJSALIUXCS K TUHEUHBIM
YpaBHEHUSM

75 Pemenue 1poOHO-paiMoHaTBHBIX




76

YpaBHEHUM, CBOJISIIIIMXCS K JIMHEHHBIM
YpaBHEHUSIM

Pemenue npoOHO-paninoHaIbHBIX

YpaBHEHU, CBOAIIUXCS K KBaAPATHBIM
YpaBHEHUSM

77

Pemenue 1poOHO-panimOHATBHBIX
YpaBHEHHI, CBOJAIINXCSA K KBaIPATHBIM
ypaBHEHUSIM

78

79

80

81

Pemenue npoOHO-paliiOHaNIbHbBIX
YpaBHEHUM, CBOAAIIMXCS K KBAaJAPaTHBIM
YpaBHEHUSAM

Pemenne npo6HO-paiiOHANIBHBIX
YPaBHEHUI METOJIOM 3aMEHbI
MEPEMEHHOM

Pemenne npo6HO-paiiOHANIBHBIX
YPaBHEHUN METOJ0M 3aMEHBI
[IEPEMEHHON

Pemenne npoOHO-paliioHaNbHbBIX
YPaBHEHUN METOJIOM 3aMEHBI
IIEpEMEHHOM

82

Pemenue 1poOHO-paliiOHaNbHbBIX
YpaBHEHUI METOJIOM 3aMEHbI
MePEMEHHON

83

84

Pemenne TeKCTOBBIX 33/1a4 ¢ TIOMOIIIBIO
TPOOHO-pAIMOHATBFHBIX YPABHEHU I
Pemenne TeKCTOBBIX 33/1a4 ¢ TOMOIIIBIO
IpOoOHO-pallMOHANILHBIX YpaBHEHUN

85

Pemrenne TeKCTOBBIX 3a71a4 C IIOMOIIIBIO




JIpOOHO-pallMOHANIBHBIX YpaBHEHUN

Pemienne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO

86 IpOOHO-pALMOHATIBHBIX YPABHEHUIN

g7 Pemienue TeKCTOBBIX 3324 C TOMOIIBIO
JIPOOHO-pallOHAJIbHBIX YpaBHEHUN

28 Perienune TeKCTOBBIX 3aJa4 C IOMOIIBIO
IpOOHO-PALMOHATIBHBIX YPABHEHUIN

29 I'paduueckas MHTEpIIpETANS YpaBHEHHHA
C IByMsI IIE€pEMEHHBIMU

90 KonTponbnas padora no teme "J{poOHo-
palyoHaIbHble ypaBHEHUs"

91 OO6nacTh ornpeieeHUs] © MHOXKECTBO
3HaYEHUHN PYHKIUH

9 OO0acTh onpeeIeHus] © MHOKECTBO
3HaYEHUN PYHKIUH

93 CrniocoOnl 3a1anust GyHKIUN

94 I'padux pyHKIIIN
UreHue cBOMCTB PyHKLINHU 1O €€

95 rpaduky. [Ipumeps! rpadukoB pyHKINH,
OTpaKAIOIINX PeaTbHBIE MPOLIECCHI
DyHKIUY, ONHUCHIBAIOLIUE MIPSIMYIO U

96 o0paTHYI0 IPONOPLUOHAIIbHBIE
3aBUCHUMOCTH, UX TpaduKu
DyHKIUH, ONUCHIBAIOLINE MIPSIMYIO U

97 00paTHYIO IPOMOPLHOHATIBLHBIE
3aBUCUMOCTH, UX I'pauKu

08 @OyHKITUH, OTIMCHIBAIOIIUE MTPSIMYIO

00paTHYIO IPOMOPIIMOHATEHEIE




3aBUCHUMOCTH, UX Fpa(bI/IKI/I

99 OyHKIMs y = X2 1 €€ CBOMCTBa 1
100 OyHKIUA y = X2 U €€ CBOICTBA 1
101 OyHknusa y = x3 u e€ CBOICTBa 1
102 OyHKIMA y =K/X U e€ CBOICcTBa 1
103 OyHKIMS Y =K/X U €€ CBOIICTBa 1
104 @DyHKIMS Yy =VX U €€ CBOMCTBA 1
105 KoHntposbHas paboTta 1mo teme |
"OyHKuMKn"
106 CreleHsb ¢ IeabIM IToKa3aTelIeM 1
107 CBOMCTBA CTEIIEHH C IIEJIBLIM ITOKa3aTeIeEM 1
108 CBOMCTBA CTEIICHU C IIECJIBIM ITI0Ka3aTelIeM 1
109 CBOICTBA CTEIIEHH C [EJIBIM ITOKa3aTeleM 1
[IpeoOpa3oBaHue BEIpAKCHUH,
110 COJIEPIKAIMX CTENIEHH C LENIBIM 1
IMOKa3aTelieM
[IpeoOpazoBanue BhIpaXKEHUH,
111 COJZIEpPKAINX CTEIEHU C [ETBIM 1
IOKa3aTrelieM
[IpeoOpazoBaHue BhIpaXKEHUH,
112 COJZIEpPKAIINX CTEIEHU C [ETBIM 1
IOKa3aTrelieM
113 CranpapTHbIi BUJ Yyncia 1
114 CranmapTHBIN BU YKCIa 1
115 JleficTBUS ¢ ynCIaMU, 3alTUCAaHHBIMU B |
CTaHJApTHOM BHJIE
116 JleficTBHS ¢ YuclIaMU, 3allMCaHHBIMU B 1




CTaHJApTHOM BUIC

Pa3meprl 00bEKTOB OKpYXkaroIIero Myupa,

117 JUTUTEIILHOCTh MPOLIECCOB B
OKpY’KaloIlleM MUupe
Pa3mepbl 00bEKTOB OKpYXKaroIIero Myupa,
118 JUIUTEIBHOCTD MPOLIECCOB B
OKpY’KaIOIlleM MUpE
Pa3mepbl 00bEKTOB OKpYXkKaroIIero Myupa,
119 JUTUTEIbHOCTD MPOLIECCOB B
OKpY>KaIoIlleM MUpe
120 [enenue ¢ octaTkom
121 CpaBHEeHUS 1IEJIBIX YUCEN 110 MOJTYJIIO
HaTypaJIbHOT'O Yncia
122 CpaBHeHUS 1IENbIX YHCEeN 10 MO0
HaTypaJIbHOT'O Yncia
123 CaolicTBa CpaBHEHUH 110 MOZYJIIO
124 CBoiicTBa CpaBHEHUH IO MOTYJTIO
125 OcTaTku CyMMBI U TPOU3BENEHNUS 110
JAHHOMY MOZYJIO
KonTponbHas padota no temam
126 " " on "
Crenenn", "/lenumocts
[ToBTOpenue u o6od1eHue. Pemenne
127 JUHEIHBIX HEPABEHCTB C OAHON
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPABEHCTB C OJHOW IEPEMEHHON
IToBTropenue u o6o0menue. Pemenue
128 JINHEMHBIX HEPABEHCTB C OJHOM

MEPEMEHHOMN U CUCTEM JIMHEHHBIX




129

HEPABEHCTB C OJTHOM NMEPEMEHHON

[ToBTOpenue u o6oOIIEHHE.
TosxecTBeHHBIE TPE0OPA3OBAHUS
BBIP)KCHHH, COACPIKAIINX
apudMeTHUeCcKre KBapaTHbIC KOPHU

130

[ToBTropenue u o6o0mmenue. Pemenue
KBaJpaTHBIX YpaBHEHUMU. Pemenue
TEKCTOBBIX 33124 ¢ IOMOLIbIO
KBaJIpaTHBIX YPABHEHUM

131

132

133

134

135

[ToBropenue u o6o0menue. Pemenue
3a7a4 U3 peajgbHOU KU3HU

[ToBTOpEeHME M 00OOIICHNE.
ToxnecTBeHHBIE TPeoOpa3oBaHUS
paIMOHAIBHBIX BBIPAKCHUN

[ToBTOpenue u 06o0mEeHue. Permenue
JIpOOHO-pallMOHANBHBIX YPaBHEHU,
CBOIAIINXCS K IMHEHHBIM HMIIH K
KBaJIpaTHBIM ypaBHEHUsIM. PenieHne
TEKCTOBBIX 3aJ1a4 C TTOMOIIILIO IPOOHO-
palMOHAIBHBIX YPABHEHUIN

IToBTopenue u o6o61eHue. Pemmenue
TEKCTOBBIX 3371a4 Pa3InIHBIMU
crocobamu

Hrorosas KOHTPOJIbHAA pa60Ta

136

[ToBTOpenue u 06061meHue. Pemenune
3a7a4 U3 peaJbHON KU3HU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Oynxkius. CBolcTBa QyHKIMII: HYITH
(GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKLINHU, TPOMEXYTKH BO3paCTaHUs U
yObIBaHUs GYHKLNU, YETHBIE U HEUETHBIE
¢byHKLIMHU, HanboblIIee U HAUMEHbILIEe
3Ha4YeHUs QyHKLIUU

@Oynxkius. CBolicTBa QyHKIMIA: HYITH
(GyHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
(GyHKLINHU, TPOMEXYTKH BO3paCTaHUs U
yObIBaHUs GYHKLNU, YETHBIE U HEUETHBIE
¢byHK1MHK, HanboIbIIIee U HAUMEHbILIEe
3HaueHus: QyHKIUU

IToctpoenue rpadukoB GpyHKIMIA €
MOMOIIIBIO ITPeoOpa3oBaHui

[Toctpoenue rpadukoB QpyHKUINH C
MTOMOIIIIO TTPeoOpa30BaHUMA
KBanparnsiii Tpéxunes. Kopuu
KBaJPaTHOTIO TpEXUJIeHa

Paznoxenue KBaaApaTHOTO TpéX‘-IJ'ICHa Ha
JIMHEHBIE MHOXKUTEIN

Paznosxenue kBagpaTHOTO TpEXUIEHA Ha
JIMHEWHBIE MHOKUTEIN




KBagparnunas pyHkius u e€ cBoCTBa

[Tapaboia, KOOPAMHATHI BEPIITHBI

? napaboJibl, OCh CHMMETPHH MapadoJIbl

10 [TocTpoenue rpaduka KBaApaTUIHON
byHKIIUN

11 [TocTpoenue rpaduka KBagpaTHIHON
byHKIHH

12 [TocTpoenne rpaduka KBaApaTUIHON
byHKIIUU
[Tonoxenne rpaduka KBaApaTUIHON

13 (GyHKINU B 3aBUCHIMOCTH OT €€
KO3 PHUIIHEHTOB
[Tonoxxenue rpaduka KBaApaTUIHOMN

14 (GYHKIIUHM B 3aBUCUMOCTH OT €&
KO3 PHUIIHEHTOB

15 Hcnonp30BaHue CBOKCTB KBAAPATUIHON
GYHKIIUY 1715 peleHus 3a1a4

16 Hcnonb30BaHne CBOKWCTB KBaAPATUIHOMN
GYHKIUM 1715 peuIeHus 3a1a4

17 Hcnonb30BaHue CBOKCTB KBAAPATUYHOMN
GYHKIUM 1715 peuIeHus 3a1a4

13 CreneHHble (PYHKIIMU C HATYpaTbHBIMU
MoKa3aTessIMH, UX TpayKH U CBOWCTBA

19 Crenennble QyHKIUU C HATypaIbHBIMU
MOKa3aTeIsIMU, UX TpapuKu U CBOWCTBA

20 Crenennble (YHKIUU C HATYpaTbHBIMU
MOKa3aTeIsIMU, UX TpapuKu U CBOWCTBA

21 Crenennble (YHKIUU C HATYpaJIbHBIMU




IIOKa3aTeiIAMHu, UX I‘pa(bI/IKI/I H CBOICTBa

I'paduku Gpyskmmit: y=Vx , y=3x,y=|

22
x|

” |Fpa(b1/IKI/I dymkimit: y =Vx , y=3Vx , y=|x

24 Ipadukn Gyskmmii: y=Vx , y=Vx,y=|
x|

25 KonTponbhas padora no teme "®@yHkuun"
[TonsiTHe 0 pelieHny HepaBeHCTBA C OJIHOM

26 nepeMeHHO. MHOXXeCTBO pelIeHHi
HEpaBEHCTBa

7 KBanpaTHble HepaBeHCTBA C OJTHOM
MepeMEeHHON

)% KBanpaTHble HEpaBeHCTBA € OJJHOM
MepeMEeHHON

79 Pemenue HepaBeHCTB rpapuuecKuM
METOJIOM U METOJIOM UHTEPBAJIOB

30 Pemienue HepaBeHCTB rpapUUECKUM
METOZOM M METOZIOM HHTEPBAJIOB

31 HepaBeHnctBa, coneprkaine 3HaK MOILYJIA

32 HepaBeHncTBa, cofepxaiiue 3HaK MOAYJIs

13 Cuctembl HEPaBEHCTB C OHOM
IIEpEMEHHOMN

34 Cuctembl HEpaBEHCTB C OHOM
IIEPEMEHHOMN

35 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO

HCEPaBCHCTB, CUCTCM HCPABCHCTB




36

37

Pemennie TeKCTOBBIX 33a/1a4 ¢ TOMOIIIbIO
HEPaBEHCTB, CUCTEM HEPABEHCTB
HepaBeHCTBO ¢ 1ByMsi IEpEMEHHBIMH.

Pemenuie HepaBeHCTBa ¢ ABYMS
MIepEeMEHHBIMU

38

I'padmyeckuit MeTO peIIeHUs CUCTEM
HEPABEHCTB C JIByMs [IEPEMEHHBIMU

39

40

CucreMbl HEPABEHCTB C ABYMS
IIEPEMEHHBIMU

KonTponbnas pabora no teme
"KBanparnbie HepaBeHCTBA"

41

42

43

44

45

bukBanpaTHbie ypaBHEHUs

[Tpumepsl npuMEHEHN METOI0B
PaBHOCHIIBHBIX TPE0Opa30BaHuU, 3aMEHBI
MIEPEeMEHHOH, rpauIecKoro MeToia mpu
penieHun ypaBHeHUH 3-i u 4-ii cTeneHei

IIpuMepsl IpUMEHEHH METOL0B
PaBHOCHIIBHBIX NPE0Opa30BaHUMN, 3aMEHBI
NepeMEHHOH, rpau4eckoro MeTo1a Mpu
pelieHuu ypaBHeHHH 3-i u 4-ii cTeneHei

IIpuMepsl IpUMEHEHH METO0OB
PaBHOCHIIBHBIX NPE0Opa30BaHUMN, 3aMEHBI
NepeMEHHOH, rpauyeckoro MeTo1a Mpu
pelIeHnH ypaBHEHU 3-1 U 4-11 CTEneHein

Pemenue 1po6HO-paliMoHaIBHBIX
ypaBHEHUI U HEPABEHCTB

46

Pemenue npoOGHO-paninoHaIbHBIX
YpPaBHEHUI U HEPABEHCTB




47

48

Pemenne npoOHO-paiioHaNIbHBIX
YpPaBHEHUI U HEPABEHCTB

Pemenue npoOHO-paninoHaIbHBIX
ypaBHEHHU U HEPABEHCTB

49

50

51

Pemrenue cucreM ypaBHEHUH ¢ ABYMsI
MepeMEHHbIMU
Pemienue cucrem ypaBHEHH C AByMS
MepeMEHHBIMU

Pemenue npocreimmx cucrem
HEJIMHENHBIX YPAaBHEHUH C ABYMs
HIEPEMEHHBIMU

52

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

53

54

55

56

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

Pelrenne npocTenimmx cucTtemM
HEJIMHEHHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

I'paduueckuii MeTOJI peIIeHus: CHCTEMBI
HEJIMHEHHBIX YPAaBHEHUH C ABYMs
[IEPEMEHHBIMU

I'paduaeckuii MeTo peIeHUs: CUCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

57

Cucrema IByX HEJIMHEHHBIX YpaBHEHUN C
JBYMSI IEPEMEHHBIMU KaK MOJIETb




58

peasibHOM cUTyaluu

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUN C
IBYMs IEPEMEHHBIMU KaK MOJEIIb
pealbHOM CUTYyalluH

59

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUN C
JBYMS IIEPEMEHHBIMU KaK MOJIEIIb
peanbHON CUTYaluH

60

61

62

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUN C
JBYMS IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTyalluH

Cucrema HETMHENHBIX YPAaBHEHUH €
napaMeTpom

Cucrema HETMHENHBIX YpaBHEHUH ¢
IapaMmeTpoM

63

64

Cucrema HETMHENHBIX YpaBHEHUH ¢
rapamMeTpoM

IIpocreimme HeEpaBeHCTBA € ABYMs
MIEPEMEHHBIMHU U UX CUCTEMBI

65

Kontponbnas pabota no teme "YpaBHeHus,
HEPaBEHCTBA U UX CUCTEMBI"

66

67

68

IToHsATHE YNCIOBOM ITOCIEIOBATEIILHOCTH.
Koneunsle u OeckoHeYHbBIE
MMOCJIEIOBATCILHOCTH

OrpaHnueHHas MOCIeA0BaTEIbHOCTb.
MoHOTOHHO Bo3pacTaroias (yobIBaroias)
IMOCJIEIOBATEILHOCTD

CnocoObl 3a1aHus MOCIE0BATEILHOCTH:
OIUCATEIIbHBIN, TAOJUYHEIHN, C TTOMOIIBIO




(GhOopMyIIbI N-TO YJeHa, PEKypPPEHTHBII

Apudmernyeckas U reoMeTpudecKas

69
MIPOrpeccuun

70 Apudmerndeckas U reoMeTpudecKas
IIPOrpeccuu

71 CBoiicTBa 4IeHOB aprU(PMETUUECKON 1
F€OMETPUYECKON MpOorpeccuid

7 CBoiicTBa 4JIeHOB apu(METHIECKON U
reOMETPUYECKOMN Mporpeccuii

73 @opmMyITel N-To WieHa apuPpMETHIECKOH 1
Tr€OMETPUYECKON ITPOTPECCUI

74 @DopMyIIbl N-To WieHa apuPMEeTHIECKON U
reoOMETPUYECKON mporpeccuii

75 @opmMyITbl N-ro WieHa apuPpMEeTHIECKOHN 1
reoOMETPUYECKON Mporpeccuii
®opMysbl CyMMBI IEPBBIX N YWIEHOB

76 apru(pMETUYECKON U TEOMETPUIECKOM
Iporpeccuit
@opMysbl CyMMBI IEPBBIX N YWIEHOB

7 apu(pMeTHYECKON U FreOMeTPUIECKOM
IIporpeccuit
@opMysbl CyMMBI IEPBBIX N YWIEHOB

78 apu(MeTHUYECKON U TeOMeTPHUECKOMN
IIporpeccuit

79 3aayu Ha MPOLEHTHI, OAHKOBCKUE BKJIA/IbI
Y KPEUTHI

20 3aayu Ha MPOLEHTHI, OAHKOBCKUE BKJIA/IbI

" KpCAUTEI




3ajaun Ha IPOLICHTHI, OAHKOBCKHUE BKJIA B

81
Y KPEIUTHI

2 3aiayu Ha MPOLEHTHI, OAHKOBCKUE BKJIA/IbI
U KPEAUTHI

23 3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQJIBI
Y KPEIUTHI

24 3a/iayu Ha MPOLEHTHI, OAHKOBCKUE BKJIAIbI
Y KPEIUTHI

85 3aayn Ha MPOLIEHTHI, OAHKOBCKUE BKJIAIbI
U KPEIUTHI
[IpencraBnenue o CXOIUMOCTH

26 MOCJIE0BATEIHLHOCTH, O CYMMHUPOBAHHUH
0ECKOHEYHO yOBIBAOIIECH reOMETPHUIECKOM
MIPOrpeccuu
[IpencraBnenue o CXOIUMOCTH

%7 MOCIIE0BATEIIHFHOCTH, O CYMMHUPOBAHUH
0ecKOHEYHO yObIBaIoIIe reoMeTpruiecKon
MPOTPeCcCUu

88 Meroa maTreMaTH4eCKON MHAYKIINU

89 Meroa maTreMaTH4eCKON MHAYKIINU

90 Kontponbnas padota nmo teme "Hucnossie
MOCJIEI0BATENBHOCTH U Mporpeccun”

01 Kopens n-ii crenenu. CBoiicTBa KOpHS n-i
CTETeHU

90 Kopens n-it crenenn. CBoMCTBa KOPHS N-i
CTCTICHH

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

CTCIICHU




04 CreneHb ¢ palliOHAIBHBIM ITOKA3aTEIEM H
€€ CBOICTBa

CreneHs ¢ palOHAJIbHBIM IIOKA3aTCJIEM U

95 .
e€ cBoiicTBa

96 CTGHGHL C paI_II/IOHaJIBHBIM II0KA3aTCJIEM U
€€ CBOICTBa

ToxnecTBeHHbIe TPeoOpa3oBaHus
97 BBIPAKCHU, COAEPKAILUX KOPEHb N-U
CTEIIEHU

ToxnaecTBeHHbIE TPpeoOpa3zoBaHUs
98 BBIPAXXECHUI, COAEPKALIUX KOPEHb N-I
CTEIEeHU

ToxnecTBeHHBIE TPe0Opa30BaHUs

99 BBIPAXXEHUI, COAEPKALUX KOPEHb N-U
CTEIEeHU

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
100 BBIPAKEHM, COAEP/KAIUX CTENEHD C
paloHaIbHBIM ITOKa3aTelIeM

ToxnecTBeHHbIe TPeoOpa3oBaHUs
101 BBIPAKEHM, COAEP/KAIUX CTENEHD C
palOHAIBHBIM I1I0KAa3aTeIeM

KontponsHas padora no teme "Crenens ¢

102
palroHaNbHBIM MOKa3aTenem"

[ToBTOpenue u 06061menHue. Yucna u
BBIUUCIICHUS (3aIIUCh, CPABHEHUE,
JeUCTBUS C IeHCTBUTEILHBIMU YUCIIAMH,
YHCII0Bas MpsMast)

103

104 [ToBTOpenue u 06061menHue. Yucna u




105

106

BBIYMCIICHHS (3aIIUCh, CPAaBHEHHUE,
JIEUCTBUS C JCHUCTBUTEIbHBIMU YHCIAMU,
4KCIIOBas MpsMas)

[ToBTOpenue u o6o6menue. Ynucna u
BBIYUCIICHUS (TIPOICHTHI, OTHOIIICHHS,
MIPOTIOPITUN )

[ToBTropenue u o6o0menue. Yucna u
BBIYUCIICHUS (TIPOICHTHI, OTHOIIICHHUS,
MIPOTIOPITUH )

107

[ToBTopenue u 0600menue. Yncna u
BBIUMCIICHUS (pEllIeHUE 3a]ad U3 peaibHOI
KHU3HN)

108

109

110

111

[ToBropenue u 0600menue. Ynucna u
BBIUHCIICHUS (pEIlIeHue 3a]a4 U3 pealbHOM
KHU3HN)

[ToBTOpenue u 0606menue. Yucna u
BBIUKCIICHHS (OKPYTJIEHUE, PUOIIKEHHE,
OIICHKA)

[ToBTOpenue u o6o0meHue. TekCToBbIe
3aaun (peleHne TeKCTOBBIX 3314
apudmeTHuyecKuM U anredpandecKkum
crioco6amu)

[ToBTOpenue u o6o61eHne. TekcToBbIe
3a/aun (peleHne TeKCTOBBIX 3a/1a4
apudMeTHuyecKuM U anredpandecKum
crioco6amu)

112

[ToBTOpenue n o6obmenne. TekcToBbie
3a/1auu (pemeHrne TEKCTOBBIX 3a1a9




113

114

apu(METUYECKUM H aJIreOpandecKumM
criocobamu)

[ToBTOpenue u o6o6menne. TekcToBbie
3a7auu (PEIIeHHE TeKCTOBBIX 3a/1a4
apuMETUYECKUM H aJIreOpandecKumM
crocobamu)

[ToBTOpenue u 0600menHue. TekcToBbIie
3ajauu (pereHne TEKCTOBBIX 3a1a4
apu(METHYECKUM U AIITreOpandecKuM
crocobamu)

115

[ToBTOpeHue u 06001meHne. TekcToBbIe
3a/1auu (peleHrne TEKCTOBBIX 3a1au
apudmeTnyecKuM U anredpandyecKum
crocobamu)

116

[ToBTOpenue u o0oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredpanvaecKux
BBIPAKEHUH, COJICPIKAIINX CTETICHb C
EJTBIM TTOKa3aTeNeM )

117

[ToBTOpEeHuUe u 060061IEHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue areOpanyecKux
BBIPAKEHUH, COJICPIKAIINX CTETICHb C
EJTBIM TTOKA3aTeNIeM )

118

[ToBTOpeHue u 06061IEeHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue areOpanyecKux
BBIpQ)XEHUH, COJIepKaIUX CTENEeHb C
LIEJIBIM [TOKa3aTesIeM)




119

[ToBTOpEeHME M 000OIICHNE.
AnreOpanueckre BbIpaXeHUs
(mpeoOpa3oBaHue anreOpandecKux
BBIPAYKEHH, COJIEpKALLUX
apu(MeTHYECKUI KBaIPaTHBII KOPEHB)

120

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanuecKkre BbIpaXeHUs
(npeobpazoBanue anredOpandecKux
BBIPAYKEHHI, COJIEPKAILNX
apu(METHIECKUI KBaIPaTHBI KOPEHB)

121

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredOpandecKux
BBIPAYKEHHI, COJIEPKAILNX
apru(METHIECKUI KBaIPaTHBI KOPEHB)

122

123

124

125

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
paMoOHABFHBIX BBIPAKECHUH )

[ToBTOpenue u o6oOIIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeoOpa3oBaHue LETBIX U JPOOHO-
palOHaIbHBIX BBIPAXKEHUN )

[ToBTOpenue u o6oOIIEHHE.
AnrebpanuecKue BbIPAKCHHS
(mpeobpazoBaHMe LENBIX U JPOOHO-
paMoOHATFHBIX BBIPAKECHUH )

[ToBTOpenue u o6o0IIEHHE.
AnreOpandecKie BRIPaKSHHUS




126

127

128

129

130

(mpeobpazoBaHue IENBIX U IPOOHO-
paIMOHATIBLHBIX BBIPAKECHUH )

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BoIpakeHUs (pa3oKeHne
MHOTI'OYIEHA Ha MHOKHUTENH, B TOM YHCJIE C
HCIIO0Ib30BaHUEM (POPMYIT COKpAIICHHOTO
YMHOKEHUS)

[ToBTOpeHME M 060OIICHNE.
Anrebpanyeckue BeIpaXeHUs (pa3ioKeHne
MHOI'OWIEHA Ha MHOXKHUTEIH, B TOM YHCJIE C
UCIOJIb30BaHUEM (OPMYJI COKPAILIEHHOTO
YMHOKEHUS)

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanueckue BbIpakeHus (pa3iokKeHne
MHOTI'O4JIEHa Ha MHOXKUTEIH, B TOM YHCIIE C
UCMOJIb30BaHUEM (POPMYIT COKpAILIEHHOTO
YMHOKEHUS)

[ToBTOpenue u o6oOIIEeHHE.
Anrebpanyeckue BbIpaKeHUs
(MozenrpoBaHue C MOMOIIBIO (hopMyI
peabHBIX MPOLIECCOB U SBJICHUN)
@OyHKIUY (MOCTPOCHUE, CBOICTBA
M3YyYEHHBIX (DYyHKITHIA)

131

[ToBTOpenue u 06o61eHne. OyHKIUN
(moctpoeHue, CBOMCTBA U3YICHHBIX

yHKHin)

132

[ToBTropenue u o6o0meHue. PyHKIUU
(mocTpoeHue, CBOMCTBA N3YICHHBIX

ymxmin)




[ToBTOpenue u 0600menne. @yHKIUN

133 (rpacdmyeckoe pemieHue ypaBHEHUH U UX 1
CHUCTEM)
[ToBTOpenue u 0600menne. @yHKIUN

134 (rpaduueckoe perieHre ypaBHEHUH U UX 1
CHUCTEM)

135 HToroBasi KOHTpOJIbHASA paboTa 1

136 [ToBTropenue u o6o0menue. PyHKIUU |
(MozleTMpoBaHME peagbHbIX MPOIIECCOB)

OBLIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME
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