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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
o0pa3oBaHusA: OHa 00ECIEYMBAET U3YUYCHHUE JIPYTrUX JUCUUIIIMH KaK €CTECTBEHHO-
HAYyYHOTO, TaK W TYMaHUTApHOTO IHKJIOB, €€ OCBOCHHE HEOOXOMUMO IS
MPOJOKEHUsT 0o0pa3oBaHWsl W Uil TOBCEIHEBHOM JKU3HHM. PaszButue vy
Oo0yJarouxcs HAYYHBIX NPEACTABICHUNA O TMPOUCXOXKICHUH U CYIIHOCTH
anredpanyeckux aOCTpakiuii, crnoco0e OTpa)KeHUsT MaTEeMaTUYeCKOHM HayKou
SABIICHUI M TIPOIECCOB B TMPHPOAEC U OOIIECTBE, pPOJIM MaTEMaTHYECKOTO
MOJICTMPOBAHWST B HAyYHOM TIO3HAHMM W B TPAKTUKE CIIOCOOCTBYET
(GOpPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KaYECTB MBIIUICHHUS, HEOOXOIUMBIX
JUIA  aJanTaiid B COBpEMEHHOM IMdpoBoM obmecTBe. M3yueHue anreOpsl
o0ecrieurBaeT  pa3BUTHUE yMEHHUs  HaOmOnaTh, CpaBHUBAaTh, HAXOAWTH
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JCHCTBHSA, BBIBOJBI, (OPMYINPOBATH
yrBepkaeHuss. OcBoeHue Kypca anreOpsl oOecreuynBaeT Pa3BUTHE JOTHYECKOTO
MBIIIUICHUST OOYYarOIIMUXCS: OHHM WCIONB3YIOT JCIyKTUBHBIE W HHIYKTHBHBIC
paccykaeHusi, o00OIIeHne U KOHKpPETH3alHio, adCcTparupoBaHUE W aHAJIOTHIO.
OOyueHue anredpe TMpeanoyaracT 3HAYUTENbHBIE O0BEM CAMOCTOATEIBHON
JESITEIbHOCTH  00y4YaroIMXcsi, IOATOMY CaMOCTOSITEJIbHOE pEIIeHHue 3ajady
00y4aroUIMMHUCS SIBJIAETCS pean3aluel 1eaTeIbHOCTHOTO NPUHIUIA 00YYEeHHUS.

B crpykrype mnporpammbl ydeOHOro Kkypca «Asredpa» yriyoJ€HHOTO
U3yYEHUs OCHOBHOE MECTO 3aHHMAIOT COJIEP’KATEIbHO-METOANUECKUE JTUHHUMU:
«Yucna W BBIUUCIECHUA», «ANreOpanyeckue BBIPAKEHUS», «YPaBHEHUS W
HepaBeHCTBa», «DyHkiuu». Kaxgas U3 3TUX coaepKaTeabHO-METOINYECKUX
JMHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJCHCTBYS €
ApPYyTUMHU €ro JUHUAMH. B Xonae u3ydyeHus Kypca OOydarolUMCSl NPUXOIUTCS
JIOTHYECKH PacCyAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBsA3U
C 3TUM B MIporpamMmy yueOHOro Kypca «Anredpa» BKIIOUYEHbI HEKOTOPbIE OCHOBBI
JIOTUKHU, TpEACTAaBIEHHBIE BO BCEX OCHOBHBIX pa3Jenax MaTeMaTHUYecKOro
o0pa3oBaHMs U  CIOCOOCTBYIOUIME  OBJAJACHHUIO  OOYYalOIIMMHUCS  OCHOB
YHHUBEpPCAIBHOTO MaTeMaTH4ecKoro s3bika. ConaepikaTelbHOM U CTPYKTYpHOI
OCOOCHHOCTBIO Yy4eOHOro Kypca «Anredpa» SBISETCS €ro WHTETPUPOBAHHBIN
XapakxTep.

Copmepxxanne nuHMM «Uucna W BBIYUCICHUA» CIYKUT OCHOBOM IS
JalbHEHIIIET0 W3YYeHHUsS MATEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOydYarOIIMXCS
JIOTUYECKOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHUS MOIH30BATHCS aATOPUTMaMU, a
TaKXXe MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX JJIsl TOBCEAHEBHON
KHU3HU. Pa3BUTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
CBSI3aHO C PAIlMOHAIBHBIMH M HPPAIMOHAIBHBIMHU YHCIaMH, (POPMUPOBAHUEM



MIPEACTABICHUA O JCHCTBUTEIBHOM YHCJE. 3aBEPLICHWE OCBOCHHSI YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00I11IeMy 00pa30BaHUIO.

Copepxanne IByX anreOpanvdecKux JHHUN — « AreOpandecKkue BhIPaKEHUS»
U «YpaBHEHHS W HEPAaBEHCTBa» CIIOCOOCTBYET (HOPMUPOBAHHUIO Y OOYyUAIOUTUXCS
MaTeMaTHYECKOTO ammapara, HEOOXOJUMOTrO s PEIIeHUs 3aJad MaTeMaTHKH,
CMEXXHBIX MPEIMETOB U OKpYKarolIel pealbHOCTH. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs YYEOHBIH MaTepHayl TPYIIUPYETCS BOKPYT  PAIMOHATBHBIX
BBIpaXXCHHI. Anredpa IEMOHCTPUPYET 3HAUYCHHE MAaTEMaTHKHA KaK s3bIKa JIIs
MOCTPOSHUSI MaTEeMaTHUYECKUX MOJENei, OMUCaHUS TPOIECCOB U  SBICHHM
pearbHOTO MHpa. B 3amaum oOydeHus anreOpe BXOIAT TaKXKe albHEUIee
pa3BUTHE AITOPUTMHYECKOTO MBIIIJICHHUS, HEOOXOAMMOTO, B YAaCTHOCTH, JIsI
OCBOCHMS Kypca WH(POPMATHKH, U OBJIAJICHUEC HaBBIKAMHU JCTYKTHBHBIX
paccyxnenuii. IIpeoOpa3oBaHre CHMBOJIBHBIX (DOPM CIOCOOCTBYET pa3BUTHIO
BOOOpaKeHHMsI, CIOCOOHOCTEN K MAaTEMaTH4e€CKOMY TBOPUYECTBY.

Conepxxanne QyHKIIMOHATBHO-TPAPUICCKON JIMHUU HAIEJIICHO Ha MOJYYCHHE
oOydJaroIMMHCS 3HAHUH O (QYHKIHMIX KaK BaXKHCHIICH MaTeMaTHYeCcKOW MOJIeTu
JUTS OTIUCAHUSI M UCCIICJIOBAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUU B MPUPOJIC
u obmectBe. M3yueHue marepuana CHOCOOCTBYET PAa3BUTHUIO Y OOYyYaIOIIMUXCS
YMEHHS UCIIOJIH30BaTh Pa3IMYHbIe BBIPA3UTEIbHbBIE CPEICTBA SI3bIKA MATEMATHUKU —
CJIOBECHOTO, CHMBOJHMYECKOT0, TIpaduueckoro, BHOCUT BKJIaa B (OpMHpOBaHUE
IpEeJICTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUU IIUBUIIU3ALIUU U KYIbTYpPHI.

VYrnyonéunbrit Kypc anreopbl XapaKTepU3yeTcs HU3y4eHHUEM
JIOTIOJTHUTENIBHOTO TEOPETHUYECKOro ammapaTta W CBSI3aHHBIX C HUM METOJIOB
pemieHust 3amad. AnreOpa SBISETCA S3BIKOM JJIS  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEM, CIYKUT OCHOBOM MAaTEeMAaTHYECKOro MojeaupoBaHusa. Ilpwu
TOM CaMU OOBEKTHI MAaTEMAaTHYECKUX YMO3AKIIOUEHUU M TPHUHATHIE B anredpe
MpaBWwiia WX KOHCTPYMPOBAHHUS CIHOCOOCTBYIOT (OPMUPOBAHHUIO  yMEHHIA
00OCHOBBIBATH M JIOKA3bIBATh CYXK/ICHHUS, PA3BUBAIOT MATEMATHUYECKYIO HHTYHUIIHIO,
KpPaTKO M HAaIJISITHO PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUM U y4aT UX
nmpuMeHeHuto. Tem camMbpiM anrebpa 3aHUMaeT OJHO W3 BEAYINIUX MECT B
(dbopMHUpPOBaAaHNY HAYYHO-TEOPETUICCKOTO MBIIIJICHUS 00YJaFOIIHXCS.

CormacHo yueOHOMY TuTaHy B /-9 Kiaccax wu3ydaercs Y4YeOHBIA Kypce
«Anrebpa», KOTOPBIA BKJIIOYACT CICIYIONINE OCHOBHBIC Pa3/Ielibl COJCPIKAHUS:
«Yucna ¥ BBIUKACICHUS», «ANTeOpandeckue BBIPAXKEHUSN», «YPaBHCHHUS U
HEPABEHCTBA», «OYHKIIUN.

Ha w3ydenne yueOHOrO Kypca «Anredpa» orBogutcs 408 wacoB: B 7 kimacce
— 136 vacoB (4 gaca B Hezemo), B 8 kiacce — 136 vacos (4 yaca B Heneno), B 9
kiacce — 136 yacoB (4 yaca B HeZIEJIIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BbIYUCJICHUS

Panmonaneabie uncia. CpaBHEHHE, YHOPSJAOYMBAHHE U apuMETHUYECKHE
JNEUCTBUA C pallMOHAIIBHBIMU YucIaMu. YuciaoBas npsimasi, MOLYJIb YUCIIa.

CreneHb C HaTypaJbHBIM IIOKa3aTeleM MU €€ CBOMCTBA. 3aluCh YHWCIA B
JNECATUYHOM MO3ULIMOHHON CUCTEME CUUCIIEHHUS.

Pemiennie TekcTOBBIX 3a/au apupmMeTHYecKUM criocoboM. Pemienue 3amau u3
peaabHOM MPAaKTUKU Ha YacTH, HAa APOOHU, HA MPOILICHTHI, MPUMEHEHUE OTHOLICHUM
U TPOMOPLUN MpU PEIICHUH 3a7ad, PElIeHHe 3aJady Ha JBWXKEHUEe, padoTy,
MOKYIIKH, HAJIOTH.

JenumocTsb 1enbix uncen. CBOMCTBA IEIMMOCTH.

IIpocthie ¥ coctaBHble uucia. YETHble W HEYETHbIC uucha. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku ACTUMOCTH CYMMBI U
MPOU3BECHUS LIEJIBIX YUCEI TIPU PELICHUH 33/1a4 C MPAKTUUYECKUM COJCPKAHUEM.

HauGonpimuit oOmuii 1eauTeas 1 HauMEHbIlee o0Iee KpaTHOe ABYX YUCel.
B3aumHuo npocTeie yucna. Anroput™ EBkinaa.

Jenenue ¢ octaTkoM. ApupMeTUIecKre orepanuy Hajl OCTaTKAMU.

AJuireOpanyeckue BbIpasKeHUsI

BelpaxkeHne ¢ nNEpeMEHHbBIMHU. 3HAUYEHUE BBIPAKEHHUS C IEPEMEHHBIMHU.
[IpencraBiienne 3aBUCUMOCTH MEXI1y BEIMUUHAMHU B BUAE POPMYIIBI.

ToxnectBo. ToxknecTBeHHBIC TPeOOpa30BaHUs ANTreOPandECKUX BBIPAKCHHM.
JloKa3aTeabCTBO TOXKIECTB.

Onnounenbl. OIHOYJIEH cTaHAAPTHOTO BU1a. CTENEHb OJJHOYICHA.

MHorounenbl. MHoOrowieH craHgapTHoro Buzaa. CTeneHb MHOTOYIECHA.
CrnoxxeHue, BHIYMTAHHE, YMHOKEHUE U JieJieHne MHorowieHoB. [IpeoOpasoBanue
LIEJIOr0 BbIpaXeHUsI B MHOTOwieH. KopHu MHOrouieHa.

DopmyIbl COKPAIEHHOTO YMHOXKEHHS: KBAaJIpaT CyMMbI U KBaJIpaT Pa3HOCTHU
JIBYX BBIPAKEHHHA, Ky0 CyMMBI W KyO pa3sHOCTH IBYX BBIPOKCHHM, Pa3HOCTH
KBaJpaTOB JBYX BBIPAXECHUM, MPOU3BEACHUE PA3HOCTH M CYMMBI JBYX
BBIpaXEHU, CYMMa U pa3HOCTh KyOOB JBYX BBIPaKCHH.

Pa3znoxeHre MHOTOUYIEHA HA MHOKUTENU. BpiHECEHHE 001Iero MHOKUTENA 32
CKOOKM. MeTos1 rpynmupOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ onHoi nepemeHHON. Kopenb ypaBHeHus. CBOMCTBA ypaBHEHUM
C OJHOW TmepeMeHHOW. PaBHOCWIBHOCTh ypaBHEHUW. YPaBHEHHE  Kak
MAaTEMAaTHYECKasi MOJIENIb PEATBHON CUTYaIlUU.



JluHeriHOEe ypaBHEHHE C OJHOW NEepeMEHHOM. YUHCIO KOpHEW JIMHEWHOTO
ypaBHEHUsA. PelieHne TEeKCTOBBIX 3aJady C IOMOIIBIO JMHEHHBIX YPAaBHEHUM.
JIuneliHOEe ypaBHEHHE, COAEpKAIIEE 3HAK MOAYJIA.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHHOro ypaBHEHUS C IBYMS
nepeMeHHbIMU. CHCTEMBI JIMHEWHBIX YpPAaBHEHUW C JBYMS IE€PEMEHHBIMH.
I'paduueckunii MeToN pelIeHHs CHUCTEMbl JIMHEWHBIX YpPaBHEHUW C JBYyMs
MEpEMEHHBIMU. PellIeHre CUCTEM JIMHEWHBIX YPaBHEHHU C ABYMsSI MEPEMEHHBIMU
METOJIOM TOJACTAHOBKH M METOAOM cioxkeHus. Cucrema JByX JIMHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMU KaK MOJIEJIb PEATbHOM CUTYAIUH.

DyHKUUHA

Koopaunara Touku Ha npsimoii. UuciioBbie MPOMEKYTKU. PaccTosHue Mexay
JBYMsI TOYKaMHU KOOPJUHATHOM MPAMOIA.

[IpsmoyronbHast cuctema KoopawHaT. AOciucca W OpJWHATa TOYKH Ha
KOOpJMHATHOW TiIocKocTu. [Ipumepsl rpadukoB, 3agaHHbIX Ghopmynamu. UreHue
rpaMKOB peabHBIX 3aBUCUMOCTEH.

OYyHKIMOHAJIbHBIC 3aBUCUMOCTH MEXJy BeluunHamu. [loHsTtne ¢yHKIUU.
OyHKIMS KaKk MareMmaThueckass MOJeNb pealbHOro mnpoiecca. Ob6mactb
ompeneneHuss M obnacTh 3HaueHuWd QyHkuun. CrocoObl 3agaHus  (PYHKIUU.
I'padux dynkuuu. [MoHATHS MaKCUMyMa U MUHHUMYMa, BO3pAaCTaHUSA U YOBIBaHHUS
Ha IIpUMepax peajibHbIX 3aBUCUMOCTEM.

Jlunetinas ¢yukius, e€ cBoicrBa. ['paduk nuneitnoit dynkiuu. I'padux
byukuun Y = |X|. Kycouno-3amanusie QyHKINM.

8 KUIIACC

Yucia 1 BbIYMCICHUS

KBangpaTHbie kopHU. ApudMETHICCKUA KBaIpaTHBI KOPEHb U €r0 CBOWCTBA.
[lonsTe wppammoHAIBLHOrO 4ucia. JIeWCTBUS C UPPALMOHAIBHBIMU YHCIIAMU.
CBoiicTBa IeCTBUI ¢ MppallMOHATIBbHBIMU YKciiaMi. CpaBHEHUE UPPALMOHATIBHBIX
YUCEJL.

[IpencraBneHnss O paclIMpPEHHSIX YHUCIOBBIX MHOXECTB. MHOXecTBa
HaTypaJIbHBIX, LEJbIX, PAalHOHAIBHBIX, JEUCTBUTENBHBIX uncel. (CpaBHEHHE
yucell. YucaoBble MPOMEKYTKHU.

HedictBust ¢ octatkamu. Octatku cterneHeil. [IpuMeHeHue OCTaTKOB K
PELICHUIO YPABHEHUM B LIEJIBIX YUCIAX U TEKCTOBBIX 3a7a4.

Pasmepsl OOBEKTOB OKPYIKAIOMIET0 MHPA, JIIUTEIBHOCTH MPOIECCOB B
okpyxkatouieM Mupe. CTaHIapTHBIA BUJ YHCIA.

Auredpanyeckue BbIpasKeHUs!

AnreOpanueckass ApoOb. JlomycTumble 3HAY€HUsI MEPEMEHHBIX B JIPOOHO-
palMOHATIBHBIX BbIpakeHUsIX. OCHOBHOE CBOMCTBO aiareOpanyeckou apoowu.



CnoxxeHue, BBIYUTAHUE, YMHOXXEHHUE U JIeJIeHUE aireOpanvyeckux JIpoOei.
Boinenenue nenoit yactu anredpanyeckoit 1poou.

Panyonanbubie BBIPAXKCHHUSL. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAKECHUIA.

JlonyCcThMble 3HAYE€HUS TEPEMEHHBIX B  BBIPAXKCHUSAX, COAEPXKAIIUX
apudMeTHUEeCKUe  KBaJpaTHbie KOpPHU. TOXIECTBEHHbIE MpeoOpa3oBaHUs
BBIpaXKEHUH, CofiepKalnX apudMEeTHIECKUE KBaIpATHBIE KOPHHU.

Crenenbr ¢ 1enbIM TOKazaTeraeM u e€ cBoiictBa. [IpeoOpazoBanue
BBIPAXEHU U, COAEPKALIUX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBanparnoe ypaBHeHue. @opMyna KOpPHEW KBaJpaTHOTO YpPaBHEHMUS.
KonnuecTBO AeHCTBUTENBHBIX KOPHEW KBaJApaTHOro ypaBHeHus. Teopema Buera.
YpaBHeHUs, CBOJAWMBIE K JIMHEWHBIM YpPAaBHEHMSIM WM K  KBaJApaTHBIM
ypaBHeHUsAM. KBajipaTHOE ypaBHEHHUE ¢ TapaMeTpoM. PellleHue TeKCTOBBIX 3a]1a4 C
MOMOIUIBIO KBAJIPATHBIX YPABHEHUIA.

JlpoOHO-parimoHaIbHBIE  ypaBHEHHUs. PelmieHne  ApoOHO-paIiMOHATBHBIX
ypaBHEHUM. PereHne TEKCTOBBIX 3ajady C TOMOIIBI JPOOHO-paIlMOHATBLHBIX
ypaBHeHuil. ['paduueckas nuTepnperanys ypaBHEHUH C IByMs €PEMEHHBIMHU.

Uucnossie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepasencTtBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBa. CIOKEHHE
U YMHOXEHHE YHCJIOBBIX HEpaBEeHCTB. OIICHUBAaHHE 3HAYECHUS BbIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[lonsiTHE O pemIEHMM HEpPABEHCTBA C OJHOW IEPEMEHHOW. MHOXKECTBO
pelIEHU HEpaBEHCTBA. PABHOCHIIbHBIE HEPABEHCTBA.

JInHeHOE HEPaBEHCTBO C OJIHOM INMEPEMEHHOW M MHOYKECTBA €ro PEIICHUM.
Penienrie TMHENHBIX HEPABEHCTB C OJIHOM NepeMeHHO. CUCTEMBI 1 COBOKYITHOCTHU
JIMHEMHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PelieHue TEeKCTOBBIX 3amad ¢
MMOMOIIBIO IMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DyHKIUMN

OO6macTh onpeseNennsi 1 MHOXKECTBO 3HadeHu# QyHkiuu. CriocoOs! 3agaHus
bynkiui. I'paduk pynaknun. Urenne cBoicTB GpyHKuu o e€ rpaduxy. [Ipumeps
rpadukoB GYHKINN, OTPAKAIONTUX PEAThHBIC MPOIIECCHI.

Jlunetinas ¢Gyukusa. DOYHKIUW, ONHUCHIBAIONIME TPSIMYI0 H OOpaTHYIO
MPOTIOPIIMOHATILHBIE 3aBUCUMOCTH, UX TPaUKH.

Oynkmun y = kx, y = kx + b, y = kix, y = X3, y = Vx, y = |X| u ux cBoiicTaa.
Kycouno-3anannbie (yHKIUU.

9 KJIACC
Ymucsia v BBIYUCTIEHUSA



Kopenp n-ii cremenm u ero cBoiicTBa. CTENEeHb C  PallMOHAIBHBIM
[I0Ka3aTeseM U €€ CBOKCTBA.

AJire0pandecKue BbIpasKeHHUs

ToxaecTBeHHbIE TPeoOpa3oBaHUsl BBIPAXKEHHUH, COAEpXKAIIUX KOpEeHb N-U
crenieHd. ToxaecTBEHHbIE MPEOOPa30BaHUS BBIPAKEHUN, COACPKAIIUX CTEIEHb C
pPalMOHATIBHBIM [TOKA3aTEIIEM.

KBagpatneiii TpéxuneH. KopHum kBaapartHoro TtpéxuneHa. Paznoxenue
KBaJpaTHOr'0 TPEXWICHA HA JIMHEMHBIE MHOKUTEIIU.

YpaBHeHUs U HEPABEHCTBA

bukBanpatHele ypaBHeHHs. [[pumMepsl NpUMEHEHUIT METOI0B PaBHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOM, TpadUyuecKoro Meroja NpH PpPEeLIeHUU
ypaBHeHU 3- U 4-i1 cTeneHex.

Pemenue npo6HO-paliioHaIbHBIX YpaBHEHUH.

Pewienrie cucrem ypaBHEHU ¢ IByMs IEpeMEHHBIMU. Pelienne npoctenmmx
CUCTEM HEJMHEWHBIX ypaBHEHHH ¢ NByMs mnepeMeHHbIMU. ['paduueckuii meron
pelIeHNs CUCTEMbI HEIMHEHHBIX YpaBHEHUW C JBYMsI nepeMeHHbIMU. Cucrema
JIBYX HEJIWHEWHBIX YPaBHEHUN C JABYMs NEPEMEHHBIMH KaK MOJIENIb PEATbHOMU
CUTyalUu.

UucnoBble HepaBeHCTBA. PellleHne TMHEWHBIX HEpaBEHCTB. J(OoKa3aTenbCcTBO
HEPaBEHCTB.

KBagpaTHpie HepaBeHCTBa C OJHOM NEpeMEHHOH. PemnieHue KBaapaTHBIX
HEPABEHCTB I'paiuecKuM METOJOM M METOJIOM MHTEPBaIOB. MeTo] MHTEPBAJIOB
IUTsl palluOHAIbHBIX HEpaBeHCTB. [IpocTeiiiue HepaBeHCTBa ¢ TApaMETPOM.

Pemienrie TEKCTOBBIX 3a/1a4 C TOMOILbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMs NEepeMEHHBIMHU. PellleHHe HEpaBEeHCTBA C JIBYMsS
nepeMeHHbIMU. CHCTEMBI HEPAaBEHCTB C JByMsl MEpeMEHHbIMU. [ 'paduyeckuii
METOJ| PEIIECHUSA CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMHU.

DyHKIUMN

Oynkmus.  CpoiictBa  QyHkmmii:  Hynu  GYHKIHH,  TPOMEKYTKH
3HAKOTOCTOSHCTBAa (DYHKIIMH, TPOMEKYTKHA BO3pacTaHUs M yObIBaHUS (PYHKIUH,
4ETHBIC U HEUYETHBIC (PYHKIIMU, HANOOJIbIIIee M HAMMEHBIIIee 3HAYCHUS (DyHKITUH.

KBagpatnunas ¢Qyskmuss u e€ cBoiicTtBa. lcmomp3oBaHWE CBOWCTB
KBaJpaTuyHOW (yHKIMM nans  pemeHumst  3agad.  [loctpoenme  rpaduka
kBaapatuyHoii ¢GyHkmuu. [lomoxenue rpaduka KBaApaTUYHOW (YHKIIMK B
3aBHCHMOCTH OT e& Kod(bduruenTtoB. [padukn bynkmuii y =ax2, y = a(x — m)?u 'y
= a(x — m)® +n. [octpoerue rpadgukoB GYHKIHIT C IOMOLIBIO PE06Pa30BaHMIA.

HpoOHo-nuneitnas @ynkuus. MccnenoBanue QyHKIui.

®yukus Y = X' ¢ HATypaJIbHBIM TI0Ka3aTeneM N U eé rpaduxk.

YuciioBbIC OCTEA0BATEIbHOCTH U NIPOrPEeCCHH



[lonsTue 4ucioBol mociuenoBaTenbHOCTH. KoHeuHble W OeCKOHEUYHbIE
MIOCIEN0BATENBHOCTH.  OrpaHMyeHHas  IOCJIENOBATEIBHOCTb.  MOHOTOHHO
Bo3pactatomiass  (yObIBaromiasi)  moclieioBaTelbHOCTh.  CrocoObl  3aJaHus
MOCJIEIOBATEILHOCTU: OMUCATENIbHBIN, TAOJIMUYHBIN, C MOMOLIBIO (OPMYNBI N-TO
YJI€Ha, pEKYPPEHTHBIMN.

Apudpmernyeckas u reomeTpuueckas nporpeccu. CBoIlCTBa WIEHOB
apupMeTHYecKoil M TreoMeTpuyeckod mporpeccuil. DopMynsl N-ro  YieHA
apugmeTndyeckol U reomeTpuueckoi nporpeccuid. opmynasl CymMMbl HEPBBIX N
YJICHOB apu(METHUECKOW M T€OMETPUYECKO mporpeccuii. 3ajadyi Ha MPOLIEHTHI,
OaHKOBCKHE BKJIAJIbl, KPEIUTHI.

[IpencraBieHne O CXOAMMOCTH TOCIENOBATEIBbHOCTH, O CYMMHUPOBAaHHU
0EeCKOHEUHO yObIBaIOIEH T€OMETPUUYECKOM MPOrPECCHH.

Meton matematnyeckon nHAyKIuu. [Ipocrenmme npumepsl.



[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOT'PAMMBI YUEBHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM YPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbTATHI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHUS MpPOrpaMMbl IO MaTeMaTHKe
XapaKTEPU3YIOTCS B YACTHU:

1) naTpuoOTHYECKOTr0 BOCTIMTAHUS

IIPOSIBJICHUEM HHTEpeca K MPOLUIOMY M  HAaCTOALIEMY POCCUUCKOU
MaTEMaTUKH, ILEHHOCTHbIM  OTHOUIEHWEM K  JOCTHKEHUSM  POCCHUHUCKHX
MAaTE€MAaTUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOIb30BAHUIO ATUX
JOCTHXKEHUH B APYTUX HayKax U MPUKIAIHBIX cepax;

2) TpaKIaHCKOT0 U IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA U peallu3allii ero
npaB, TMPEACTAaBICHUEM O MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILENYyp TpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C TMPAKTUYECKUM TMPUMEHEHHEM JOCTHKEHUW HayKd, OCO3HAHMEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JEATEIIBHOCTH YYEHOTO;

3) TPYA0BOr0 BOCIIUTAHHUS:

YCTAHOBKOM HAa AaKTUBHOE YYacTUE€ B PEUICHWHU MPAKTUUYECKUX 3aaad
MaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHUs Ha TPOTSHKCHUU BCEW JKM3HM JIs YCIEMHON MpodheCcCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOIUMBIX yMEHHH, OCO3HAHHBIM BBIOOPOM H
OCTPOCHUEM MHANBUAYAIbHON TPACKTOPUM 00PA30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3CTeTHYECKOr0 BOCIIUTAHUSI:

CHOCOOHOCTBIO K OMOLMOHAJIBHOMY U  3CTETHMYECKOMY BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/Jay, PELICHHUM, pacCyX JeHUH, YMEHHIO BHUJAETH
MaTeMaTU4YeCKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEH HAYYHOT0 MO3HAHMS:

OpUEHTauuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPOJIBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHUYEeCKOW HAyKd Kak cQepbl Yel0BEYeCKON
NEATEeNIbHOCTH, ATANOB €€ Pa3BUTHA M 3HAUYMMOCTU JJISl Pa3BUTHUS LIMBUIU3ALINHY,
OBJIAJICHUEM S3BIKOM MAaTEMaTUKH U MAaTEMaTUYECKON KYyJbTYpOW Kak CPeICTBOM
MO3HAHUS MHUpPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEJOBATENICKOM IEATEIbHOCTH;

6) ¢u3myeckoro BOCHUTAHHUS, (POPMHUPOBAHUS KYJIbTYPHI 310pPOBbS U
3MOLMOHAJIBHOIO 0JIArOMOJIYYHs:



TOTOBHOCTBHIO TPUMEHSITh MAaTEMAaTHUYECKHE 3HAHUS B HMHTEpecax CBOETO
30POBBS, BEACHUS  3J0pOBOro  oOpa3a JKM3HU  (30pOBOE  MHUTaHWUE,
cOaaHCUPOBAHHBIN pPEXUM 3aHATUM M OTIbIXa, peryisipHas Qunueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pehIEKCUHU, MPU3HAHUEM CBOETO
MpaBa Ha OITMOKY U TAKOI'O JK€ MpaBa APYroro 4eJI0BeKa;

7) DKOJIOrHY€CKOr0 BOCIIUTAHHUS:

OpUEHTAIMEN HA MPUMEHEHNE MAaTEeMAaTUUECKUX 3HAHUM JIJIsl PEIICHUS 3a7a4
B 00JIaCTU COXPAaHHOCTH OKPYXAIOIIEeH Ccpelbl, IUIAHUPOBAHUS TOCTYIIKOB H
OIICHKM MX BO3MOXHBIX TOCIEACTBUI JJIsI OKpYXKaroleh cpejbl, OCO3ZHaHUEM
100aJIBLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUs;

8) amanTanmuM K W3MEHSIOIMUMCS YCJIOBHAM CONMAJIBHON M NMPHUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO JACSATEIbHOCTh, B TOM YHUCIIE
YMEHUE YYUThCA Yy JPYTUX JOJICH, MpUoOpeTaTh B COBMECTHOU JESITEIHbHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUHU U3 OIbBITA JPYTHUX;

HE0OXOAUMOCThIO B ()OPMUPOBAHUN HOBBIX 3HAHUU, (HOPMYIHPOBATH HJICH,
TOHSITHSI, TUIOTE3bI 00 00BEKTaX U SIBJICHUSX, B TOM YHCJIE paHEe HEH3BECTHBIX,
OCO3HaBaTh NEe(PUIMTH COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH, IJIaHUPOBATh
CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYallMiOo, BOCIHPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMMIA KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAaeMble DPEIICHUs U JACUCTBUS, (OPMYNHpPOBATH W OLIEHUBATH PUCKH U
NOCIIEICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe 0CBOEHHS NMPOrpaMMbl 10 MAaTEMAaTUKE HA YPOBHE OCHOBHOIO
oOmrero oOpa3oBanus y o0ydaromierocs: OyayT copMupoBaHbl MeTanpeAMeTHbIe
pe3yJabTaThl, XapaKTepU3yIOIINecs OBJIAICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU  JEUCTBUSIMU,  YHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMU
JNEUCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITABHBIMU J1€HCTBUSAMMU.

ITo3HaBaTe/IbHBIC YHHBEPCAJIbHbIC YYeOHbIE AeiCTBUS
ba3oBble Jioruyeckue JeMCTBUA:

BBUIBJISITH M XapaKTEPU30BaTh CYLIECTBEHHBIE NMPHU3HAKA MATEMAaTHYECKUX
OOBEKTOB, TMOHSTUW, OTHOIICHUH MEXKIy TMOHATUSIMU, (POpMYIUpPOBaATH
onpeiesieHUs MOHSITUHM, YCTaHABIMBATH CYIIECTBEHHBIN MpHU3HAK KiIaccuuKaiuy,
OCHOBaHUS JIJIs1 000OIIEHUS U CPABHEHU S, KPUTEPUH MPOBOJUMOIrO aHAJIN3a;



BOCTIpUHUMATh,  (QOPMYIUPOBATH W  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEpAUTENbHBIC U OTPUIATENbHBIC, EANHIUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAONIONEHUSX M YTBEPXKICHUSX, Mpeajaratb KpUTEpHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUYN;

7eNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHHUN (NPSAMBIE W OT
IPOTHBHOTO), TPOBOJUTH CAMOCTOSTENBHO JIOKA3aTeIhCTBA MaTEMaTHUYECKHUX
(dakTOB, BBICTpAaWBaTh APTyMEHTAIMIO, MPHUBOJUTH MPUMEPHl M KOHTPIPUMEPHI,
NPUMEHSATh METOJI MaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBHIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco0 pelieHuss Y4eOHOW 3ajaur  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  pCIICHUs, BbIOMpaTh Hambonee MOAXOAAIMH C  yd&ToM
CaMOCTOSITETTLHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBaTeIbCKue AeiicTBHSA:

UCTIOJIh30BaTh BOMPOCHI KaK HMCCIEAOBATEIBCKUN HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpEUYUE,  MpodieMy,
CaMOCTOSITEJIbHO YCTAaHaBIMBATh HCKOMOE M JaHHOE, (OpPMHpPOBATH THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHHUE;

IPOBOAUTH IO CaMOCTOATENbHO COCTABJICHHOMY IUIAaHY AKCIIEPUMEHT,
UCCJIEIOBAaHWE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIEHUS M BBIBOJABI IO Pe3yjIbTaTaMm
NPOBENEHHOTO  HAONIONEHUS, HUCCIEAOBAHMS, OKCIEPUMEHTa,  OICHUBATH
JIOCTOBEPHOCTD MOTYYEHHBIX PE3YJIHTATOB, BHIBOJOB 1 0000IICHUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BBIJIBUTATh
MPEIOI0KEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATh HENOCTATOYHOCTh U M30BITOUYHOCTH HMH(POpPMAIUH, JAHHBIX,
HEOOXOAMMBIX JIJISl pELICHUs 3a/1a4U;

BBIOMpATh, aAHAIU3HPOBATh, CHUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
MH(GOPMAIUIO PA3IINYHBIX BUAOB U (OPM MPEICTABICHUS;

BeIOMpaTh (opmy mpenctaBieHUs UWHGOPMAIMM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMH, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUSAMU;

OLIEHMBATh HAAEKHOCTh MHPOPMAIIUU TIO KPUTEPHUSAM, MPEIOKECHHBIM HIIN
chOopMyITUPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH



BOCIIPUHUMATH U (OPMYIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
LeasiMU  OOIIeHUSsI, SICHO, TOYHO, IPAMOTHO BBIpAaXKaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX M THUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHHS 3aJaud,
KOMMEHTUPOBATH MOJTYUYCHHBIN pe3yJbTar;

B XOJIe 0OCYXXJIeHMsI 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOUN TEMBbl,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBATh WJEH, HAllEJICHHbIE Ha TOUCK
pelIeHus, COIMOCTaBIATh CBOM CYXKACHUS C CYXIECHUSIMHU APYTUX YYaCTHUKOB
auanora, oOHapyKMBaTh pa3liMuMe U CXOACTBO MO3MUIUH, B KOPPEKTHOU (opme
dbopMynTUpoOBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS,

MPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJja4u, SKCIIEPUMEHTA, UCCIICI0BaHUs,
POEKTa, CAMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIJICHUS € YYETOM 3aaad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH;

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHAWBUIYAIHHOM
paboThl TPU pEIICHUU YYEOHBIX MaTEMAaTHYECKUX 3ajlad, MPUHUMATH IEeNh
COBMECTHOW JEATENbHOCTH, IIJIAHUPOBATh OPTraHU3alMI0 COBMECTHOM pPabOTHI,
pacrpenensaTh BUABl paboT, TOTOBapUBATHCS, OOCYXAaTh MPOIECC U PE3yJIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYyMMoOBBIX (hopMax paboTel (0OCyxkaeHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBD» ¥ HWHBIE); BBINOJHATH CBOIO YacTb pabOThl U
KOOPJIMHUPOBATH CBOU JACHCTBUS C JPYrMMU WIEHAMHU KOMAaH[IbI, OIICHUBATH
KayecTBO pe3yjibTaTa M KayeCTBO CBOETO BKJIaJa B OOMMNA pe3yiabTaT IIo
KpUTEPUSIM, CHOPMYIUPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHUBepPcaibHbIe YUueOHbIe 1elicTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHUS] B JKU3HEHHBIX M yUEOHBIX CHUTYaIUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0AaX MPUHITHS PEUICHUN (MHIUBUyaIbHOE,
IPYIIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEUIeHUs 3aaadu (WiIu €ero
9acTh), BBIOMpATh CIIOCOO pEHICHUS ¢ YYE€TOM MMEIOIHUXCSI PECYpCcoOB |
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh W KOPPEKTUPOBATH BapHAHTHI
pENIeHH ¢ YIETOM HOBOW HH(POPMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAJILHbI MHTEJLJIEKT:

BJAJI€Th COCO0aMH CaMOIIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHs] MaTEMaTHIEeCKOM 33191, CAMOMOTHBAINH U pedIiekcun;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPHU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYAHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YJbTaTa JACATEIBHOCTH MOCTABICHHOW LEIU U
YCIOBUSIM, OOBSICHSTh IPUYHUHBI JOCTHXKCHUS UM HEOCTHXKEHUSI 1IeJIH, HAXOUTh
OLINOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BbIp)XAaTh SMOLMM TPU H3YYCHUU MATEMATHUYECKUX OOBEKTOB U (DaKTOB,
JaBaTh YMOLIMOHAIBHYIO OLICHKY PEIICHUS 3a/1a4uH.

NPEAMETHBIE PE3YJIBTATHI
K xoniy o0yuenus B 7 kj1acce oOy4aromuiics MOMyYUT CAEAYIONIUE MPEIMETHbBIC
pe3yJIbTaTHI:

Yucsia v BIYUCJICHUS

Paunnonanbhbie ynca.

[lepexonuth OT ofHOM (OPMBI 3amucu 4Yuces K apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JICCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUYHYIO JECATUYHYIO IPOOH).

Hcnonb3oBaTh MOHATUS MHOKECTBA HAaTypaJbHBIX YHUCEJ, MHOXECTBA LIEJIbIX
yycelsl, MHOXKECTBA PAIIMOHAJIBHBIX YHCEJ MPHU PEIICHUU 3a7ad, MPOBEICHUU
pacCyKJIeHUH U JJOKA3aTeJIbCTB.

[ToruMaTh 1 OOBICHATH CMBICI TTO3UIIMOHHOM 3aIUCH HATYPaJIbHOTO YHCIA.

CpaBHUBAThH U YIOPSAOUYUBATh PALlMOHATBHBIE YHUCIIA.

BrimoniHaTh, codeTass yCTHbIE M NUChbMEHHBbIE MNPUEMBI, apuPpMETHUYECKUE
NEUCTBHS C PAallMOHAJIBHBIMYM YHCIIAMH, HUCIIOJIb30BAaTh CBOIMCTBA YMCEI U IpaBUja
JNEVUCTBUM, MPUEMBI PAITMOHAIBHBIX BEIYMCIICHUM.

BbINONHATH NEUCTBUS CO CTEMEHSIMU C HATYPaJIbHBIMH MOKA3aTEISIMU.

HaxonuTh 3Ha4eHUs YMUCIOBBIX BBIPAXKEHUM, COIEpPKALUIMX pPalMOHAIbHBIE
quclia M CTENEHW C HATypajbHBIM I[IOKa3aTelieM, MPUMEHSITh pPa3HOOOpa3HbIe
CIOCOOBI ¥ TPUEMBI BBIUMCIICHUS, COCTABIISATh U OIEHUBATh YUCIIOBBIE BBIPAKECHUS
IpU pEIIeHUH MPAKTHUYECKUX 3a/1a4 ¥ 3a]1a4 U3 APYTUX y4eOHBIX IPEIMETOB.

OkpyryisiTh 4uciaa € 3aJaHHOM TOYHOCTBIO, a TaKX€ IO CMBICIY
MPAKTUYECKON CUTyallud, BBINOJHATh NPUKUAKY U OLEHKY pe3yjbTara
BBIUMCIICHUHM, OLICHKY 3HAYE€HUW YKCJIOBBIX BBIPAXKCHUW, B TOM YHCIE NIpHU
PEILICHUN MTPAKTUYECKUX 3a7a4.

PemaTte TekcTOBBIE 3amaun apuPMETHIECKUM CIOCOOOM, HCIIOIh30BaTh
TaOJUIBI, CXEMBbI, YEPTEeXKH, JIPyrHe CPEACTBA MPEACTABICHUS JTaHHBIX MPU
pELICHUH 3a7a4.

Pemate npakTHUKO-OPMEHTUPOBAHHBIE 3a/1a4M, CBSA3aHHBIE C OTHOLICHUEM
BEJIMYMH, TMPONOPLHOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU, WHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 337a4 C YYETOM OTPAHUYEHHUM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaeMbIX OOBEKTOB.

JlemuMocCThb.



Jloka3bIBaTh U MPUMEHATH MPU PELICHUU 3a]1a4 MPU3HAKU JETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npuszHaku 1eTUMOCTHA CYMMBI U TIPOU3BEICHUS 1IEIBIX YUCET.

PackiianpiBaTh HA MHOXKHUTENN HATYPAJIBHBIE YUCTIA.

CB0OOTHO OMEPUPOBATH TMOHATUSAMHU: YETHOE YHUCIO, HEUETHOE YHUCIIO,
B3aUMHO MTPOCTHIE YUCTIA.

Haxoaute Hanbonpuii oOmMA JEIUTENh U HAUMEHbIIEE oO0lee KpaTHOE
YHCeJl ¥ UCMOJIb30BATh UX MPHU PELICHUH 33a/a4, TPUMEHSTh alroput™M EBkiuna.

OnepupoBaTh TMOHSITUEM OCTaTKa MO MOJYJII, MPUMEHATH CBOMCTBA
CpPaBHEHUH 10 MOYJIIO.

AJireOpanyvecKue BbIpasKeHUs

BripaxeHus ¢ mepeMeHHBIMU.

Hcnonp3oBaTh anreOpanvecKkyro TEPMHUHOJIOTHIO U CUMBOJIUKY, TIPUMEHSThH
e€ B mpoIiecce 0CBOEHUs y4eOHOro Marepuara.

HaxonuTh 3HaueHns OYKBEHHBIX BBIPAKCHUHN MPU 3aIaHHBIX 3HAYEHUIX
MEPEMEHHBIX.

HUcnonb3oBaTh  MOHSATHE  TOXAECTBA,  BBINOJHATH  TOXKJIECTBECHHBIC
npeoOpa3oBaHus BEIPAXKEHUM, TOKA3bIBATh TOXKICCTBA.

MHoOrouieHsI.

BoimonHaTe  mpeoOpa3oBaHMsl — LEJOTO  BBIPAKEHHS B~ MHOTOWIEH
NPUBEJICHUEM MOJOOHBIX CIIAaraeMbIX, PACKPHITUEM CKOOOK.

BoinonHaTh neficTBUs (CIOXKEHWE, BRIUMTAHUE, YMHOKEHHE) ¢ OJHOYWICHAMHU
U C MHOTOWIEHAMH, MPUMEHATH (DOPMYJIbI COKpPAIIEHHOTO YMHOKEHHUS (KBaapaT U
KyO CyMMBI, KBaJpaT M KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHCJIE JIs1 YIPOIICHUS BEIUUCICHUH.

Ocy1iecTBasATh Pa3jI0KEHUE MHOTOWICHOB Ha MHOXHUTEIU C IMOMOLIBIO
BBIHECEHHS 32 CKOOKM OOIIETr0 MHOXKHTEIS, TPYNIUPOBKH CIaraeMbIX, MPUMEHSS
(bopMyIIBI COKPAIIEHHOTO YMHOXKCHHUS.

[TpumensaTs nmpeoOpa3oBaHusi MHOTOWICHOB JIJIsl PEIICHUS Pa3TUYHBIX 33724
13 MaTEMAaTHUKHU, CMEKHBIX MPEJIMETOB, U3 PEATbHOMN MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTEIEHENM C HATypaJIbHBIMM MOKA3aTEIAMU IS
peoOpa3oBaHUs BRIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOW NEPEMEHHOM, MPUMEHSS IpaBUia
repexoaa OT UCXOJHOIO0 YPAaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsaTs, sBnsercs
JI1 YUCJIO0 KOPHEM YpPaBHEHUSI.

[logOupars npumepsl Map YKHCEN, SBISIOMIUXCA PEUICHUEM JUHEUHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMH.



CtpouTh B KOOPJMHATHOM TUIOCKOCTH TpaduK JTUHEHMHOTO YypaBHEHHUS C
JByMsl TEPEMEHHBIMH, TMOJIb3YSICh T'padUKOM, MNPUBOAUTH MHPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cucteMsbl ABYX JIMHEHMHBIX YPABHEHHU C ABYMS NEPEMEHHBIMH, B TOM
quclie rpauuecku.

CocTaBnaATh W peuiaTh JUHEWHOE YPABHEHHE WIM CHUCTEMY JIMHEHHBIX
YpaBHEHUN IO YCIOBHIO 3aJlaud, HWHTEPIPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3yJIbTarT.

DyHKUUMA

Koopaunate! u rpaduku.

N3o00paxaTh Ha KOOPIUHATHOM MPSIMOM TOYKHU, COOTBETCTBYIOIIHE 3a/JaHHBIM
KOOpAWHATAM, JTY4YH, OTPE3KU, HHTEPBAJIbI, 3AMMUCHIBATH YMCIOBBIEC MPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OtMmeyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH MO 33JaHHBIM KOOpPIMHATAM.

OyHKIUY.

Ctpoutsb rpaguku TMHEHHBIX () YHKINHN.

OnucpiBaTh C TOMOIIBIO (DYHKIMNA WM3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BPEMS, pACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOJIUTEIHLHOCTH, BPEMsi, 00BEM paOOTHI.

HaxoauTe 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil cnocod MpeAcTaBlIeHUS W aHanu3a WHGOpMAINH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPpa(UKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

Hcnons3oBaTh cBoMcTBAa (GYHKIUMH Uil aHanu3a TrpadUKOB pPeaTbHBIX
3aBUCUMOCTEH (HynH (QYHKIUH, TPOMEXKYTKHM 3HAKOMOCTOSHCTBA (PYHKITUH,
IIPOMEXKYTKH BO3pAcCTaHHs M yObIBaHUA (DYHKIIMH, HAaWOOJbIIEE W HaWMMEHBIIIEE
3HaYeHUs (PYHKIIHH).

Hcnonb3oBaTh rpaduku AJ1s1 KCCIEOBAHUS MPOIIECCOB M 3aBUCUMOCTEH, TIpH
pEIIeHNH 33729 U3 IPYTUX YUYCOHBIX MPEIMETOB U peaTbHOM KU3HH.

K xoniry 06y4yenus B 8 ki1acce 00ydaromuics MOIyduT CIECTYIONTUE TPEIMETHBIC
pe3yJIbTaTHhI:

Yucua v BbIYHUCICHUS

HppaunonanpHble yncia.

[loHnmaTre W HCHONB30BaTh MNPEACTABICHUS O PACHIMPEHUH YHUCIOBBIX
MHOKECTB.

CB00OOHO OomnepupoBaTh MOHATUAMU: KBAAPATHBIA KOPEHb, apu(PMETUUECKUIA
KBaJpaTHBIN KOPEHb, UPPALMOHAIBHOE YHUCIIO, HAXO/IUTh, OLICHUBATH KBaJIPATHbIE
KOPHH, UCIOIB3Yys MPU HEOOXOAUMOCTH KaJbKYJSITOP, BBINOIHATD



npeoOpa3oBaHus BBIPAXKEHUM, COACpPKAIMX KBAAPATHbIE KOPHU, MCIOJIb3Ys
CBOWCTBA KOPHEM.

Hcnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JECUCTBUTEIBHBIX
qyuces IJi1 CPAaBHEHUS, OKPYTJIEHUS U BBIUUCICHHUM, U300paXkaTh JEeUCTBUTEIbHBIE
YyCila TOYKAMU Ha KOOPAUHATHOU MPSIMOM.

Ncnonwp3oBaTh 3anmucu OOJBIIMX U MAJIBIX YHUCENI C MOMOIIBIO JECATUYHBIX
npoOeit u creneneit umcna 10, 3anuchiBaTh W OKPYIJISITH UYMCIOBBIE 3HAUYCHUS
pEaNIbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHHUIA.

J1eauMOCTb.

CBoOOMHO oOmepupoBaTh TMOHATHEM OCTaTKa IO MOJYJI0, MPUMEHATH
CBOWCTBA CPAaBHEHUH MO MOJYJI0, HAXOJAUTh OCTATKA CYMMBI U MPOU3BEICHUS IO
JAHHOMY MOJYJIIO.

AJire0panvecKue BbIpasKeHUs

JIpoOHO-paIiMoOHAILHBIC BBIPAXKCHHUS.

HaxonuTh nomyctumplie 3HA4YCHUS] TEPEMEHHBIX B APOOHO-pAIIMOHAIBHBIX
BBIPAKCHUSIX.

[TpuMeHsTH OCHOBHOE CBOMCTBO pallMOHAILHOMN ApOOH.

BrimonHaTs npuBeAeHne anredpandeckux apodeit Kk obiieMy 3HaMeHaTeNto,
CIIOKEHUE, YMHOKEHHE, JIeTIEHUE anredpandeckux aJpooei.

BoInosiHATh TOKIECTBEHHBIE MTPE00pa30BaHMsl PAllMOHAIBHBIX BRIPAKEHUH.

[IpumensTs npeoOpazoBaHusl BEIPAXKEHUN JJI PELISHUs pa3IMYHbIX 33/1a4 U3
MaTEeMaTHUKH, CMEXHBIX IPEAMETOB, U3 PEAIbBHON IIPAKTUKHU.

Crenenu.

[IpyuMeHATP TOHATHE CTENEHH C LEJIbIM II0KAa3aTelieM, BBIIOJHSATH
npeoOpa3zoBaHus BEIPAKEHUM, COACPIKAIIUX CTENIEHHU C LEJIbIM ITOKA3aTEIEeM.

HppauronanbpHble BBIPaKECHUS.

Haxonutes nonmyctuMble 3Ha4€HUS IEPEMEHHBIX B BBIPAKEHUAX, COAEPKALIUX
apuMeTHIEeCKUE KBaIpaTHBIE KOPHHU.

BreimonHATh TIpeoOpa3oBaHUsl HPPANMOHATBHBIX BBIPAKECHHUH, HCIIONB3YS
CBOWCTBA KOPHEM.

YpaBHeHUs U HEPABEHCTBA

PemaTte xBagpaTHbIC YpaBHEHUS.

Pemats npoOHO-panoHaIbHbIE YpaBHEHUS.

Pemate nuHElHBIE YypaBHEHHS C MapaMETPAMH, HECIOXKHBIE CHUCTEMBI
JIMHEMHBIX YPABHEHUH C MapaMeTpaMu.

[IpoBOaUTE HCClIENOBAaHNS YPAaBHEHUM U CHCTEM YPABHEHHH, B TOM YHUCIE C
MpUMEHEHUEM TpadUyecKuX MpelcTaBiIeHUN (ycTaHABIMUBaTh, HWMEET JIH
YpPaBHEHUE WM CUCTEMAa YPABHEHUM PELICHHS, €CIM HMEET, TO CKOJbKO, U
npodee).



[lepexonuth OT ciioBecHOM (HOPMYIUPOBKH 3a7ja4uu K €€ anredpandeckoit
MOJIEJIA C TIOMOIIBI0 COCTABJICHUS YpPAaBHEHUSI WJIM CHCTEMBl YpPaBHEHHIA,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MMOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB JIsI CPaBHEHUSA, OILICHKH,

peliaTh JIMHEWHbIE HEPABEHCTBA C OJTHOU MEPEMEHHON U UX CUCTEMBI, 1aBATh
rpaduyecKy0 WUTIOCTPALIMI0 MHOXKECTBA pEUICHUM HEPaBEHCTBA, CHUCTEMBI
HEpPABEHCTB.

DyHKUUH

[Tonumaths ¥ KCMONB30BaTh (PYHKIIMOHAIIBHBIC TMOHSITUS U SI3BbIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAYCHUS), OMpENesaTh 3HAUYCHHE (PYHKIHMH IO 3HAYCHUIO
apryMeHTa, OIpeesaTh CBOMCTBA QYHKIUU 110 €€ rpaduKy.

CrpouTth rpaduku QyHKIHN , OMUCHIBATH CBOMCTBA YMCJIOBOM (PYHKIIMU IO
e€ rpaduky.

K xonity obyuenus B 9 kjacce 00y4yaromuiics MoTyduT CASAYIONUEe MPEIMETHBIC
pe3yJIbTaTHI:

Yucsia v BIYUCJIEHUS

CBoOOMHO oOmepupoBaTh TMOHATUSIMHU: KOPEHb N-Ml CTENEHH, CTENEHb C
pallMOHAJIBHBIM II0KA3aTejIeM, HAaXOAWUTh KOpPEHb N-U CTENEHH, CTEIEeHb C
paIlMOHANILHBIM TIOKa3aTesieM, MCIONb3Yys NpU HEOOXOJUMOCTH KalbKYJSTOP,
IIPUMEHSATH CBOMCTBA KOPHsI N-1 CTEIIEHU, CTEIIEHU C PALIMOHAIBHBIM [10KA3aTEJIEM.

Hcnonp3oBaTh MOHATHE MHOMKECTBA JACHUCTBUTEIBHBIX YMCEN NPU PEIICHUU
3a7a4, IPOBEACHUH PACCYKIACHUN U JOKA3aTEIbCTB.

CpaBHUBaTh M yNOPSAJOYMBATH JICHCTBUTENbHBIE YHWCIA, OKPYIJIATH
JNEUCTBUTEIIBHBIE YNCIIA, BBINIOJIHATh NPUKUAKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY
YHUCIJIOBBIX BBIPAKECHHUI.

AJire0panyvecKue BbIPasKeHUS

CBOOOMHO oOIEpUPOBATh MOHSATHEM KBAJPATHOTO TPEXWICHA, HAXOIUTh
KOPHU KBAaJPaTHOIO TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIIECH HA JIUHEMHBIC MHOXKHUTEH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHbIE YPAaBHEHHWs, YPABHECHUS, CBOASIIMECS K
HUM, IPOOHO-PAIOHATILHBIC YPAaBHEHUS.

PemaTe Hecto)KHBIE KBAIPATHBIE YPABHEHUS C IAPAMETPOM.

Pemate nuHElHbIE HEpAaBEHCTBA, KBAJPATHBIE HEPABEHCTBA, MCIIOJIb30BATh
METOJI WHTEPBAJIOB, M300pakaTh pEIICHHNE HEPABEHCTB HA YHCJIOBOW MPSIMOM,
3alMChIBaTh PEUICHHUE C IOMOIIBI) CUMBOJIOB.

Pemate cuctembl ABYX JIMHEHMHBIX YPaBHEHHH C JBYMS NEPEMECHHBIMU M
CHUCTEMBI JBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISCTCS JIMHEHHBIM.

PemaTe HeciO)KHBIE CUCTEMBI HETMHEWUHBIX YPABHEHHM C TApaMETPOM.



[IpyuMeHsATs METO/ABl PABHOCHIIBHBIX MPEe0Opa3oBaHUil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToJa Npyu pelieHuu ypaBHeHUI 3-i1 u 4-i1 cTeneHeil.

Pemate cucTeMbl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pPEIICHHE CUCTEMBI
HEPaBEHCTB Ha YKMCIIOBOM MPSAMOM, 3aUCHIBATh PEIIEHUE C TOMOILbIO CUMBOJIOB.

Pemate ypaBHEHHMs, HEpaBEHCTBA M MX CHUCTEMbl, B TOM YHCIE C
OrpaHUYECHUSIMU, HAIIPUMED, B LIEJIBIX YUCTIAX.

IIpoBoauTh McCClIENOBaHUs YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHUCIE C
OpUMEeHeHHeM TrpaduyecKuxX NpeJcTaBleHuid (yCcTaHaBIMBaTh, MMEET JIU
ypaBHEHHE WJIM CHCTEMa YpPAaBHEHHMM pEIIEHHUs, €CIU HUMEET, TO CKOJIbKO, H
npouee).

Pemate TekcTOBBIE 3aJaud anreOpauvyeckuM CHoco0OM € TOMOUIbIO
COCTaBJICHUSI YPaBHEHUMN, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI JJI COCTaBJICHUS
MaTEMaTUYECKOM MOJIETM peaNbHOM CUTyallud WM MpUKIaAHOW 3a/Jaud,
UHTEPIPETUPOBATH MOJTYyYEHHBIE pe3yIbTaThl B 3aJAHHOM KOHTEKCTE.

YucaoBble MOCJI€10BATEILHOCTH H POrpeccuu

CB0OOOIHO oOmepupoBaTh MOHATHAMHU: 3aBUCUMOCTh, (YHKIUSA, Tpaduk
byHKIIMK, TpsMas MOPONOPLUUOHANBHOCTh, JIMHEWHas (QyHKUUA, oOpaTHas
IPOMOPLHUOHATBLHOCTD, Tapadoiia, Turnepoosa, KyCouHo-3a1aHHas QyHKIIUS.

UccnenoBath PpyHkIuIo 1o €€ rpaduKy, ycTaHABIMBATh CBOMCTBA (hYHKIIMIA:
o0JacTh oOmpenereHus, MHOXXECTBO 3HAYEHUH, HYIU (YHKIUHU, MPOMEKYTKU
3HAKOMOCTOSHCTBA, TPOMEXYTKH BO3pacTaHus U yObIBaHWs, UYETHOCTh W
HEYETHOCTh, HAMOOJBIIICe U HAMMEHbBIIIEE 3HAUCHHSI, ACUMITOTHI.

PacrioznaBaTh KBajpaTHYHyIO (QYHKIHIO TTO (HOpMyJe, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (YHKIIUNA U3 peaTbHOU KU3HU, QUBUKHU, TEOMETPHH.

Omnpenenary nojnoxeHue rpaduka KBaapaTUUHON (QYHKIUU B 3aBUCUMOCTHU
ot €€ Kod(hPUIMEHTOB.

Ctpoutrp rpaduk KBagpaTH4YHOW  (YHKIMHM, ONMUCHIBATH  CBOMCTBA
KBaIpaTUIHOU QPYHKINU 110 €€ rpaduKy.

Hcnonp3oBaTh CBOMCTBA KBAAPATUIHOW (PYHKITUH JIJISl PEIICHUS 3a7a4.

Ha npumepe kBanpatuunoit GpyHkuuu crpouth rpaduk Gynkmmm y =af(kx +
b) + ¢ ¢ momomisio ipeodpazoBanmii rpaduka Gyrkuu y=Ff(X).

WnniocTpupoBaTh C MOMOIIBIO TpaduKka pealbHyI0 3aBHCHUMOCTh  WIIU
IIPOLIECC 110 UX XaAPAKTEPUCTUKAM.

Apudmernyeckasi U reoMeTpu4ecKasi MPOrpeccum

CB00OOIHO ONEPUPOBATH MOHATUSAMHU: MOCIEI0BATENBHOCTD, apu(pMeTUYECKAS
Y T€OMETPUYECKasi TPOrPECCHH.



3amaBaTh MOCJIENOBATENBHOCTH Pa3HbIMU  CIIOCOOAMM: OMMCATENbHBIM,
TaOJIMYHBIM, C IOMOIIbIO (POPMYJIIBI N-TO YJIEHA, PEKYPPEHTHBIM.

BbINOJNIHATG  BBIYMCIEHHS € HCHOJB30BaHUEM (QopMysl N-ro 4YieHa
apu(PpMETHIECKON U TreOMETPUUYECKON MPOrPeCCUil, CyMMbI MIEPBBIX N UJICHOB.

N300paxkath uieHbl MOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPAMHATHOU
IIJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCIIOBBIMU I1OCJIENOBATEIBHOCTSIMU, B TOM
quCclie 3a/1a4yd U3 peajbHOM JKU3HU (C UCMOIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W TNPUBOAUTH TMpPUMEPHl KOHEUYHBIX U  OECKOHEYHBIX
IIOCJIE0BATEIIbHOCTEH,  OTPAHUYEHHBIX  IIOCJIEI0BATEIBLHOCTEM, MOHOTOHHO
BO3pacTarouux (yObIBalOIIMX) MOCIEA0BATEIHHOCTEH.

NmeTts npencraBieHue 0 CXOAUMOCTH MOCJIEN0BATEIBHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO yOBIBAIOIIEH reOMETPUUECKON MTPOTrPECCHH.

[IprMeHATs METO MATEMATUYECKON UHAYKIMY IIPU PELLICHUU 3a/a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UMCJIA 1 BBIYNCJIEHUAL. 11 1
PannonanbHble yncnia (IOBTOPEHNUE)
2 O VYHKINN. KoopaunaTel 1 17 1
rpaduxu. DyHKIIIH
3 AJITEBPANYECKHUE BBIPAXKEHU . 7
Beipaxenus ¢ nepeMeHHbIMU
4 VPABHEHI/I}} N CUCTEMBI 10 1
YPABHEHMWMU. JIunelinbie ypaBHEHUS
5 UNCJIA 1 BBIUUCJIEHUS. Crenens ¢ 6
HaTypaJbHbIM IIOKa3aTelieM
6 AJI'EBPANYECKUE BBIPAXKEHHM L. 93 1
MHorouseHsl
7 AJI'EBPANYECKUE BBIPAXKEHUM L. 14 1
@opMyIIbl COKpAIIEHHOTO YMHOKEHUS
UNCJIA 1 BBIYNCJIIEHUS. JenumocTtb 10
OYHKIUUN. JIunelinas GpyHkuus 16 1
YPABHEHUMA 1 CUCTEMbBI
10 YPABHEHWMH. Cuctemsl TMHEHHBIX 14 1
ypaBHEHUH
1 [ToBTOpEHnue, 0600IIeHNE, 8 1

CHCTeMaTHU3alus 3HaHUH




OBIIEE KOJIMYECTBO YACOB 110 [TPOTPAMME

136




8 KVIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoasnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
1 YPABHEHUMA 1 HEPABEHCTBA. 20 1
HepasencrBa
9 UNCJIA 1 BBIYMCJIEHUA. KBanpatasrii 17 1
KOPEHb
3 YPABHEHUMA 1 HEPABEHCTBA. 17 1
KBagpartHble ypaBHEHHS
4 AJI'EBPANYECKUE BbBIPAKEHI L. 17 1
Jpo6HO-panoHalbHbIE BEIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
Jpo6HO-panoHallbHbIE YpaBHEHUS
6 O VYHKINN 15 1
- AJI'EBPANYECKUE BBIPAXKEHUM L. 14
Crenenu
8 UNCJIA 1 BBIUNCJIEHUS. JenumocTtb 7 1
9 [ToBTOpEHME, 0606meHI/£e, 10 1
cucTeMaTtu3anus 3HaHU I
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 8 0




9 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Konrpoapnrre | Ipaxrireciie o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 OVYHKINN 25 1
) YPABHEHUWA 1 HEPABEHCTBA. 15 1
KBagparHsle HepaBeHCTBA
3 YPABHEHUWA 1 HEPABEHCTBA. o5 1
VYpaBHEHUsI, HEPABEHCTBA U X CHCTEMBI
4 UM CJIOBBIE ITOCJIIEJOBATEJIBHOCTHU o5 1
N I[MPOI'PECCUN
5 AJITEBPANYECKHUE BBIPAXKEHN . 12 1
CreneHs ¢ paloHaIbHBIM MOKa3aTeeM
6 [ToBTOpEeHME, 0000IIEHUE, CHCTEMATH3AIUS 34 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka Koutpoasubie | IIpakTuyeckue Aara unpposLre
Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThl padoThI pecypest
1 [ToBTOpenue. PanmonansHbIe ynca 1
[ToBTOpenue. CpaBHeHue,
2 YHOpsAA0YMBaHUE U apu(METHIECKHE 1
JEHCTBUS C PAIMOHAILHBIMU YHCIIAMA
3 [ToBTOpenue. Yucnosas npsamas, 1
MOJIYJIb YUCIIa
[ToBTopenwue. [IponeHTsI, 3aMch
4 MPOIICHTOB B BUJIE ApoOH  TpoOu B 1
BHJIE TIPOIICHTOB
5 [ToBTOpeHue. PenieHre OCHOBHBIX 3aa4 1
Ha HaXOXKJIEHUE MPOIIEHTAa OT YKCclia
[ToBTOpeHue. PenieHre OCHOBHBIX 3aa4
5 Ha HaXOXKJCHHE MPOIICHTa OJHOTO 1
yucna ot apyroro. Haxoxxnenue
MIPOLIEHTA OJTHOTO YKCIIA OT APYroro
7 [ToBTOpenue. Pemenune TeKCTOBBIX 1
3a/1a4 apuPpMETHUECKUM CITOCOOOM
[ToBTopenue. Pemenue 3amay u3
8 peaibHOM MPAaKTUKH HA YacTu, ApoOH, 1

MPOUCHTHI, IPUMCHCHHNC OTHOIIICHUN U
HpOHOpLII/Iﬁ IIpu pCHICHUH 3a1aY




IToBTOpenue. Pemenue 3anay u3
peanbHOM NIPaKTUKK Ha YacTH, 1poou,

o MIPOLICHTHI, TPUMEHEHUE OTHOIICHUH 1
MPONOPLUI IIPYU PELICHUH 3a]a4
[ToBTOpenue. PeanbHble 3aBUCUMOCTH;

10 peleHue 3a1a4 Ha JBIKEHHE, padboTy,
MTOKYIIKH, HAJIOTH

11 KontponbHas pabora no reme
"Panimonanbhpie yncia"

12 Koopaunara Touku Ha npsiMoit

13 YwrcnoBbie TPOMEKYTKH

14 YUucnoBsle TPOMEKYTKH

15 Paccrosinue Mexay IByMsl TOUKaMH
KOOPJIMHATHOM MPSIMOH
[IpsimoyromnpHas cucteMa KOOpAUHAT.

16 AOcrycca 1 opiMHATa TOYKHU Ha
KOOPJIUHATHOM TJIOCKOCTH
[IpsimoyronpHas cucreMa KOOpAUHAT.

17 AOcuucca v opJMHaTa TOYKH Ha
KOOPJIMHATHOU TUIOCKOCTH

18 [Tpumeps! rpaduKoB, 3aJaHHBIX
dbopmynamu

19 Urenue rpadukoB pearbHBIX
3aBUCUMOCTEN

20 OYHKIMOHATBHBIE 3aBUCUMOCTU MEXTY
BEITUYMHAMHU

21 [onsitne pyHkmu. OyHKIMS Kak

MaTeéMaTu4iceCKkast MOJCJIb p€aJIbHOTO




nporecca

[Nonsitne Gpynximm. OYHKIHS KaK

22 MaTreMaThieckas MoJIeNib PEalbHOTO
npotecca
[Nonsitne GpyHkyyu. OYHKIHS KaK

23 MaTreMaThdeckas MoJIeNib PEalbHOTO
npotecca

24 O6unacthb onpezeneHust 1 006JacTh
3HaYeHUN QyHKIHUU

o5 O6umacTtpb onpezeneHust u 006JacTh
3HauYeHUN QYHKIHUU

26 CrniocoOsb1 3aanust QyHKIAN

27 I'paduk byakum

28 KonTtponbHas padoTa o teme
"Koopaunate! u rpaduku. Oyakmmn"

29 BripaxkeHue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPAKEHUS C IEPEMEHHBIMU

30 Bripaxkenue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPAKEHUS C IEPEMEHHBIMU

31 Bripakenue ¢ nepeMeHHbIMU. 3HaYCHHE
BBIPAKEHUS C IEPEMEHHBIMU

39 [IpencraBieHne 3aBUCUMOCTH MEXKTY
BETUYMHAMHU B BUJE GOPMYITBI

33 IIpencraBieHne 3aBUCUMOCTH MEXKTY
BETUYMHAMHU B BUJE GOPMYITBI

34 Brraucnenus no popmynam

35 Brraucnenus no popmynam




YpaBHEHHE ¢ OAHON ITEPEMEHHOM.

3 KopeHns ypaBHeHUs

37 CaoiicTBa ypaBHEHH ¢ 0HOMN
MEPEMEHHO N

38 CaoiicTBa ypaBHEHHH ¢ 0JHOMN
MepPEMEHHO N

39 PaBHOCHIIBHOCTH ypaBHEHUH

40 VYpaBHeHHE KaKk MaTeMaTHYeCKas
MO/JIEJIb pEaJTbHOU CUTYalluH

41 Yucno kopHEN IMHEWHOTO YPaBHEHMS

42 Yucno kopHEN TMHEWHOTO YPaBHEHMS

43 Pemienne TeKCTOBBIX 3aJ1a4 C IOMOIIIBIO
JINHEHHBIX YpaBHEHUI

m JIuneitHoe ypaBHEHUE, coAepIKallIee
3HAK MOyt
KonTponbHas paboTa no remam

45 "BrIpaxeHus ¢ nepeMeHHbIMA",
"JIuneitnpie ypaBHeHHS"

46 CreneHb ¢ HaTypallbHBIM MOKa3aTeleM

47 CBoiiCTBa CTENEHH C HATYpPaJIbHbBIM
roKasaresjaemM

48 CBoiiCTBa CTENEHU C HATYpPaJIbHbBIM
MOKa3aTeneM

49 CBoiiCTBa CTENEHH C HATYPaJIbHBIM
MOKa3aTeneM

50 3anuck 4ucia B 1€CATUYHOMN

MO3UILIMOHHOM CHUCTEME CUMCICHUS




3amuce Ynciia B JECATUYHOM

°1 MMO3UIMOHHON CUCTEME CUMCIICHUS 1
52 Opnounenbl. OTHOUWIEH CTaHAAPTHOTO 1
Buja. CTeneHb OJHOYICHA
53 Opnounenbl. OTHOUWIEH CTaHAAPTHOTO 1
Buja. CTeneHb OJHOWICHA
MHuorouiensl. MHOTOYIIEH
54 crangaptHoro Bujaa. CteneHnb 1
MHOTOYJIEHA
MHuorouwiensl. MHOTOYIEH
55 ctangaptHoro Buaa. CTeneHn 1
MHOTOYJIEHA
56 CnoskeHue U BEIYUTaHHE MHOTOWIEHOB 1
57 CnoskeHue U BEIYUTaHWE MHOTOWIEHOB 1
58 CnoskeHye U BEIYUTaHHE MHOTOWIEHOB 1
59 VYMHOKEHUE U [eJIeHUE MHOTOWIEHOB 1
60 VYMHOKEHHUE U [eJIeHUE MHOTOWIEHOB 1
61 VYMHOKEHUE U [AeJIeHUE MHOTOYWIEHOB 1
62 VYMHOXEHHUE U AeJIeHHe MHOTOYIECHOB 1
63 [IpeoOpazoBaHue MEIOTO BEIPAKCHHS B 1
MHOTOWIEH
64 [IpeoOpaszoBanme 11EIOTO BBIPAKEHUS B 1
MHOTOYJICH
65 [IpeoOpaszoBanme 11EIOTO BBIPAKEHUS B 1
MHOTOYJICH
66 Kopau MHOTOWIIEHA 1
67 Kopau MHOTOWIIEHA




ToxnectBo. ToxXIecTBEHHEIE

68 peoOpa30BaHMsl ANTreOpandecKux
BBIPAKCHUI
ToxnectBo. ToXKIECTBEHHbBIE

69 peoOpa30BaHMSI ANTeOPANIECCKIX
BBIPAXKECHUIN
ToxnaectBo. Toxk1eCTBEHHbIE

70 peoOpa3oBaHMsl AITeOPanICCKIX
BBIPAXKECHUI
ToxnectBo. ToxkaecTBEHHBIE

71 peoOpa3oBaHus aNreOpandecKux
BBIPAKEHUI
ToxnectBo. ToKIESCTBEHHBIE

72 peoOpa30BaHMs ANTreOpanIeCKIX
BBIPAKCHU U

73 Jloka3aTenbCTBO TOXKJIECTB
KounTponbnas pabora no remam

74 "CTeneHs ¢ HaTypaJIbHBIM
nokasareneM", "Muoro4sieHs!"

75 KBazapat cymmbl U KBajipaT pa3HOCTH
JIBYX BBIPaXKE€HUU

76 KBazgpaT cymMMbl HECKOJIBKUX
BBIpAXKCHUIN

77 Ky6 cymmBbI 1 Ky0 pa3HOCTH IBYX
BBIpKEHUI

78 Pa3HOCTh KBaIpaTOB ABYX BBIpAKEHUMN

79 [IpousBeaeHne pa3HOCTH U CyMMBI IBYX

BBIPAXKCHUI




IIpousBeneHne pa3HOCTU U CyMMBI IBYX

80 N
BBIpaKEHUI

81 CymMma 1 pa3HOCTb KyOOB JBYX
BBIPAXKCHUI

82 CymMma 1 pa3HOCTb KyOOB JBYX
BBIPAKECHUI

83 Paznosxenne MHOTOYJIEHA Ha
MHOKHUTEIN
[IpousBenenne pasHOCTH CyMMBI IBYX

84 BBIPAKEHUH, CyMMa U pa3HOCTh KyOOB
JIBYX BBIPQKEHUU

85 Pasnosxenne MHOTOYJIEHA Ha
MHOKUTEIN

86 Briaecenne o011ero MHOKHUTES 3a
CKOOKH

87 Mertoa rpynnmupoBKH

88 KonTtponbHas padoTa o teme
"®opMyIbl COKPAIIEHHOTO YMHOXEHHS"

89 Jemumocts nenbix uncei. CBoMcTBa
IETUMOCTH

90 Jemumocts nenbix uncei. CBoMcTBa
IETUMOCTH

91 [Ipoctble u cocTaBHbIe yncia. YETHBIE U
HEYETHEIC Ynciia
[Ipu3naku nenumocTH Ha 2, 4, 8, 5, 3, 6,

92
9,10, 11

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

9,10,11




[Ipu3Haku neIMMOCTH CyMMBI U

94 MIPOU3BEICHHUS IIETBIX YUCET IIPH 1
peleHnn 3a1a4d
HauGonpmmii 00muit 1euTens u
95 HauMeHbIIIee 00IIee KpaTHOE IBYX 1
qrcen
96 B3aumHO mipocThie uncna 1
97 Anroput™m EBxinna. Jlenenue ¢ 1
OCTaTKOM
98 CpaBHEHUS TIETBIX YUCET IT0 MOJTYITIO 1
HATYpaJIbHOTO YHCIIA
99 JIuneiinas QpyHKIMs, € CBOMCTBA 1
100 Jluneiinas QyHkuus, e€ cBOWCTBA 1
101 Jluneiinas QyHkus, e€ cBOWCTBA 1
102 I'paduk nuHEIHON QYyHKIIIT 1
103 I'paduk nuHEHON QYyHKII 1
104 I'paduk nuHEHHON QYyHKITN 1
105 I'paduk nuHEHHON QYyHKII 1
106 I'paduk pyskIHM Y = | X | 1
107 I'paduk pysKIHH Y = | X | 1
108 I'paduk pyskIHM Y = | X | 1
109 I'paduk pyskImHH Y = | X | 1
110 KycouHo-3a1anHble QYHKIIHH 1
111 KycouHo-3a1anHbIe QYHKIIMH 1
112 KycouHo-3a1anHble QyHKIIHH 1
113 KycouHo-3agannblie QyHKIIMH 1
114 KonTtponsHas pabota no remam 1




"Nenumocts", "Jluneitnas pyHkius"

115 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMU

116 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU

117 I'padux TUHEHHOTO YpaBHEHHS C IBYMS
nepeMeHHBIMHU

118 I'paduk nuHENHOTO ypaBHEHUS C IBYMS
nepeMeHHBIMHU

119 CucremMbl TUHEHHBIX YpaBHEHUH C
TBYMSI TIEpEMEHHBIMH

120 Cucremsbl TMHENHBIX YPAaBHEHUH C
JBYMSI TIEpEMEHHBIMH
I'paduaeckuit MmeToa pelIeHUs] CUCTEMBI

121 JIMHEWHBIX YPABHEHUH C JBYMS
MIepEeMEHHBIMU
I'paduaeckuit MeTO1 pEIICHUS! CHCTEMBI

122 JIMHEWHBIX YpaBHEHUH C BYMS
MIepEeMEHHBIMU
Pemenue cucteM TMHEUHBIX YpaBHEHUI

123 C ABYMsI IEPEMEHHBIMH METOJIOM
MOJCTaHOBKU U METOJIOM CJIOKECHHUS
Pemenue cuctem MTUHEHHBIX YpaBHEHUN

124 C IBYMS IEPEMEHHBIMH METOI0M
MIOJICTAHOBKU M METOJIOM CIIOKEHHS
Pemienune cucteM TMHEHHBIX ypaBHEHUH

125 C IBYMs IEPEMEHHBIMU METOI0M
MOJICTAHOBKU U METOJIOM CJIO>KEHUS

196 Perienune cucteM IMHEHHBIX ypaBHEHUH

C AByMs IICPEMCHHBIMU MCTOIOM




OACTAaHOBKHU U MCTOAOM CJIOKCHHA

Cucrema 1ByX JTUHEHHBIX YpaBHEHUH C

127 JIBYMsI IEPEMEHHBIMU KaK MOJIEb 1
peanbHOM CUTYyalluH

128 KoHnTpoasHas paboTa o Teme 1
"CucreMbl TMHEHHBIX ypaBHEHUN"

129 [ToBTOpenue u 0600611eHNE. Bolpaskenus 1
C TIepEMEHHBIMH

130 [ToBTOpenue u o6o6menue. CTeneHs ¢ 1
HaTYpaJbHBIM ITOKa3aTelIeM
[ToBTOpenue u 0600meHNEe. OTHOWICHBI

131 ¥ MHOTOWICHBI. TOX/IeCTBEHHBIC 1
npeoOpa3oBaHus aNreOpandecKux
BBIPAKECHUHN

132 HOBTOp?HI/Ie u 00o6menne. PopmyInbl 1
COKpAIIEHHOTO YMHOKEHUS

133 [ToBTOpEeHME M 000OIICHNE. 1
Koopaunats! u rpaduky.

134 [ToBTOpeHue u o6o6menue. JlnneitHas 1
GbyHKIHUS U €€ CBOWCTBA

135 Hrorosas koHTposIbHas paboTa 1
[ToBTOpeHue u 0600meHue. Pemenue

136 CUCTEM JIMHEWHBIX YPAaBHEHUH C IBYyMs 1
MepEeMEHHBIMHU

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




8 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

HucnoBble HEPABEHCTBA

CBoiicTBa YHUCIIOBBIX HEPABEHCTB

CBOIICTBa YHCIIOBBIX HEPABEHCTB

AW |IN|PF

Jloka3aTenbCcTBO HEPaBEHCTB

I = I SN R SN

HepaseHnctBo ¢ nepemennoi. Ctporue u
HECTPOTHe HEPABEHCTBA

HepasenctBo ¢ nepemennoi. Ctporue u
HECTPOTHe HEPABEHCTBA

Cnoxenne u YMHOKCHHUE YUCIJIOBBIX
HCpPaBCHCTB. OI_[CHI/IBaHI/Ie 3HA4YCHUA
BBIPAXKCHUA

CnoxeHnune u YMHOXCHUE YUCIIOBBIX
HCPABCHCTB. OHCHI/IBaHI/Ie 3HAa4YCHUA
BBIPpAKCHUS

[ToHsATHE O pelIeHNU HEPABEHCTBA C
OJIHOM mepeMeHHOU. MHOXKECTBO
pelieHui HepaBeHCTBA

10

[TonsiTHE O pelIeHMN HEPABEHCTBA C
OJIHOM nepeMeHHON. MHOKeCTBO
pELLIEHUI HEPAaBEHCTBA

11

PaBHOCUIIBHEIE HCpaBCHCTBA.
HepaBeHCTBO-CHe)ICTBI/Ie




12

Hucnossie IPOMEKYTKH

JInnelHOEe HEPABEHCTBO C OJHOU

13 IIEPEMEHHON ¥ MHOKECTBO €0 PELICHUN

14 Penrenne nuHENHBIX HEPABEHCTB C OJTHOM
MEPEMEHHO N

15 Pemenne nuHEeHHBIX HEPABEHCTB C OJHOMN
MepEMEHHO N

16 Pemenne nuHEeHHBIX HEPABEHCTB C OJHOM
MepEMEHHO N

17 CucteMbl TMHENHBIX HEPABEHCTB € OJTHOMN
MepEMEHHO N

18 CucteMbl TMHEHHBIX HEPABEHCTB € OJTHOM
MepEeMEHHO N
Pemnrenne TeKCTOBBIX 33/1a4 C MIOMOIIBIO

19 JIMHEWHBIX HEPABEHCTB C OJTHOM
MepeMEHHO N

20 KoutponbHas pabora no teme
"HepaBenctna"

21 KBanparHbeie kKopHU

29 ApubMeTHUeCKHi KBaIpaTHbIM KOPEHb U
€ro CBOMCTBa

23 ApubMeTHUeCKHi KBaIpaTHbIM KOPEHb U
€ro CBOMCTBA

24 [lonsTHE HPPALMOHAIBHOTO YUCIIA.
JleficTBUSI ¢ MppallMOHATIBHBIMH YHUCIaMU

o5 CBolicTBa AEHCTBUI C NPPALMOHAIIBHBIMU
YUCIAMH

26 CBolicTBa AEHCTBUI C NPpaLlMOHATIBHBIMU




qucjiaMu

27

CpoiicTBa A€HCTBUI C HPPALMOHATIBHBIMU
YUCIIAMU

28

CpaBHeHUE UppALMOHAJIBHBIX YHCE

29

CpaBHeHUE UppALMOHAJIBHBIX YHCE

30

MHO0ecTBO JIeHCTBUTEIIHLHBIX YHCETT.
[IpencraBnenus o pacmpeHusx
YHCIOBBIX MHOKECTB

31

JlonmycTuMBble 3HaYEHUs IEPEMEHHBIX B
BBIPAXKEHUSX, COAEPIKAIUX
apudmeTnyecKkue KBaJpaTHbIe KOPHU

32

JlomycTMBbIe 3HaUYEHUS TTIEPEMEHHBIX B
BBIPAKEHUSX, COAEPIKALINX
apudmeTnyecKkue KBaJapaTHble KOPHU

33

ToxnecTBenHble MpeoOpa3zoBaHUs
BBIPAKEHUH, CoAepKaIIuX
apudmeTnyecKue KBaJapaTHbIe KOPHU

34

ToxnecTBeHHble MpeoOpa3zoBaHUs
BBIPAKEHUH, coAepKaIIuX
apudmeTnyecKue KBaJapaTHbIe KOPHU

35

ToxnecTBeHHbIE TPe0Opa3oBaHUs
BBIPAXXEHUH, CO/lepKalux
apupMeTHYeCKre KBapaTHbIE KOPHU

36

ToxnecTBeHHbIE TPeoOpa3oBaHUs
BBIPAKEHUH, COAEPKAILNUX
apupMeTHYeCcKre KBapaTHbIe KOPHU

37

KonTtponsHas paborta no reme
"KBanpaTHblii KOpeHb"




38

KBagparHoe ypaBHEHHE

39

Popmyia KOpHEHW KBaIpPaTHOTO
ypaBHeHus. KonndecTBo
JIEMCTBUTEIbHBIX KOPHEN KBAJPATHOTO
YpaBHEHUS

40

@opmyia KOpHEHW KBaJIpaTHOTO
ypaBHeHus. KosmyecTBo
JIEMCTBUTEIbHBIX KOPHEN KBAJPATHOTO
YpaBHEHUS

41

dopmyna KOpHEHW KBaJIpaTHOTO
ypaBHeHusA. KosmyecTBo
JNENCTBUTEIBHBIX KOPHEN KBAIPaTHOTO
YPaBHEHHUS

42

dopmysia KOpHEN KBAJIPaTHOTO
ypaBHeHus. KoanmdectBo
JIEMCTBUTEIbHBIX KOPHEN KBAJPATHOTO
ypaBHEHUS

43

Teopema Buera

44

Teopema Buera

45

ypaBHCHI/IH, CBOJHUMBIC K JIMHEHHBIM
YPaBHCHHUAM HJIU K KBAIPATHBIM
YPaBHCHUAM

46

VYpaBHeHUs, CBOIUMBIE K TUHEHHBIM
YPaBHEHUSM WM K KBaJIPaTHBIM
ypaBHEHUSIM

47

KBa,[[paTHOC YpaBHCHHUE C ITapaMEeTpOM

48

Perienue kBaapaTHBIX YpaBHEHHH ¢
napameTpamMu




Pemrenne kBagpaTHbIX YpaBHEHUN €

49
napameTpamMu

50 Pemrenne kBagpaTHbIX YpaBHEHUH,
COJIep KAIUX 3HAK MOTYJIS

51 Pemrenne kBagpaTHbIX YpaBHEHUH,
COJIep KAIUX 3HAK MOTYJIS

59 VYpaBHeHHE KaKk MaTeMaTHIecKasi MOJIEITh
peanbHOM CUTYyallUH

53 Penrenne TeKCTOBBIX 337124 C TOMOIIIBIO
KBaJ[paTHBIX YpaBHEHHHA

54 KontponbHas pabora no teme
"KBagparusle ypaBHeHUS"

55 PanmionansHbIE BRIpaXKEHUS

56 ToxnecTBeHHbIE TPe0Opa3oBaHUs
palMOHAIBbHBIX BEIPAXKEHUI

57 ToxnecTBeHHbIE TPeoOpa3oBaHUs
palnMOHAIbHBIX BEIPAXKEHUIN

58 ToxnecTBeHHbIE TpeoOpa3oBaHus
panMoHaIbHBIX BEIPAXKEHUIN

59 ToxnecTBeHHbIE TPe0Opa3oBaHUs
panMoHaIbHBIX BEIPAXKEHUIN
AnreOpanyeckast 1po6b. JlomycTumble

60 3HAa4YeHHUsl IEPEMEHHBIX B IPOOHO-
palMoHaIbHBIX BBIPAKEHUAX
AnreOpanyeckast 1poOb. Jlomyctumsie

61 3HAa4YeHHUs1 IEPEMEHHBIX B IPOOHO-
palMoOHAIBHBIX BEIPOKEHUAX

62 AnreOpanyeckast [poob. JlomycTumele




3HAUEHUS IEPEMEHHBIX B APOOHO-
palMOHAIBHBIX BBIPAKEHUSIX

OcCHOBHOE CBOMCTBO allreOpanydecKoi

63
apoou

64 OCHOBHOE CBOMCTBO allreOpanydecKoi
npobu

65 CrnoxeHue ¥ BEIYUTaHUE alNTreOpandecKux
npobeit

66 CrnosxeHre ¥ BRIYUTAaHHUE alreOpanvecKux
npoOei

67 YMHOKEHHUE U JIeJICHUE alreOpandecKux
npooei

68 YMHOXEHUE U IeTICHNE areOpandecKnx
npooei

69 YMHOXEHUE U IeTICHNE areOpandecKux
npooei

70 Bo3sBenenue anredpandeckoit 1podu B
CTEIEHD

71 KontponbHas padoTa o teme "J[poOHo-
paloHaIbHbIE BhIpaXKeHUs"

72 Jpo6HO-panoHalbHbIE YpaBHEHUS
Pemenne npoOHO-paiOHATIBHBIX

73 ypaBHEHUH, CBOJSALINXCS K THHEHHBIM
ypaBHEHUSAM
Pemenne npoOGHO-palioHaTBHBIX

aBHEHUU, CBOIAIINXCS K TUHEHHBIM

74 ,
ypaBHEHUSAM

75 Pemenue npoOHO-paliOHAIBHBIX




YPAaBHEHUH, CBOJALINUXCSA K TUHEUHBIM
YPaBHEHUSAM

76

Pemenne npoOHO-parimoHAIBHBIX
yYpaBHEHHH, CBOSIIUXCS K KBaJIPATHBIM
ypaBHEHHUSAM

77

Pemenue npoOGHO-paliioHaNbHbIX
YpaBHEHUH, CBOAAIIMXCS K KBaIPATHBIM
YpaBHEHUSAM

78

Pemenne npoOGHO-paliioHaNbHBIX
YpaBHEHUM, CBOAAIIUXCS K KBAaAPATHBIM
YpaBHEHUSAM

79

Pemenne npoOGHO-paninoHaTBHBIX
YpaBHEHUN METOJIOM 3aMEHBI
MepEeMEHHO N

80

Pemenue npo6GHO-paiioHaNbHBIX
ypaBHEHUN METOJIOM 3aMEHbI
MepeMEHHO N

81

Pemenue npoOHO-paliMOHAIbHBIX
yYpaBHEHUN METOJIOM 3aMEHbI
MepeMEeHHO N

82

Pemenue npoOGHO-paiioHaTbHBIX
YpaBHEHUH METOJO0M 3aMEHbI
IEpEMEHHOMN

83

Pemrenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO
JPOOHO-PALMOHAIBHBIX YpaBHEHUI

84

Perrenne TeKCTOBBIX 3a71a4 ¢ TOMOIIBIO
JIPOOHO-PALMOHAIBHBIX YpaBHEHUI

85

Penienne TEKCTOBBIX 3a7a4 C HOMOIILIO




JIPOOHO-PANMOHAIBHBIX YPABHCHHIA

Pemenne TeKCTOBBIX 3aaa4 C IOMOIIbIO

86
JIPOOHO-PANMOHAIBHBIX YPaBHEHUI

87 Pemenue TeKCTOBBIX 3371249 C IIOMOIIBIO
JIPOOHO-PANMOHAIBHBIX YPaBHEHUI

88 Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO
TpOOHO-palIMOHATFHBIX YPAaBHEHHI

89 I'padmueckas nHTEpIpeTanus ypaBHEHUM
C IBYyMSI TICpEMEHHBIMH

90 KonTtponbHas padota o teme "J[pobHo-
paloHaNIbHbBIE YpaBHEHUS "

01 OO6acth onpeaeeHnuss U MHOKECTBO
3HAYCHHUH (yHKITUU

92 Ob6nacTh ornpenenaeH s © MHOXKECTBO
3HAYCHHUH (YHKITUU

93 CriocoOnl 3a1anus GyHKITUH

94 I'paduk byakMn
Utenue cBOMCTB QyHKIIMH 11O €8

95 rpaduky. [Ipumeps! rpadukoB GyHKIUH,
OTpaXaroIIUX peaabHbIe MPOIECCH
OYHKINMH, OTIUCHIBAIOIINE MIPSAMYIO U

96 00paTHYIO IPOMOPLUUOHAIIEHBIE
3aBUCHUMOCTH, UX TpaduKu
OYHKIIMH, OTIHCHIBAIOIIIE MPSAMYIO U

97 00paTHyIO MPONOPHHOHAIEHBIE
3aBUCHUMOCTH, UX TpaduKu

08 OYHKIMH, OTIHCHIBAIOIIIE MPSAMYIO U

00paTHyIO MPONOPIIHOHAIEHBIE




3aBHCUMOCTH, UX I'papuKu

99 OynKIMs Y = X2 U e€ CBOWCTBa 1
100 OynKIys Y = X2 u e€ CBOWCTBa 1
101 Oynkus Y = X3 u e€ CBOWCTBa 1
102 OyHKIMS Y =K/X U €€ CBOWCTBA 1
103 OyHKIMS Y =K/X U €€ CBOICTBa 1
104 OyHKIMS Y =VX U €€ CBOICTBa 1
105 Kontponbhas paboTa mo teme 1
"®yakuun"
106 CreneHs ¢ LeIbIM ITOKa3aTeneM 1
107 CBoJicTBa CTENEHH C LIENLIM MOKa3aTEIEM 1
108 CBOMCTBA CTEIIEHHU C [EJIBIM [TOKA3aTeIEM 1
109 CBOMCTBA CTEIIEHU C [EJIBIM [TOKA3aTeIEM 1
[IpeobpazoBaHue BRIpaKEHUH,
110 COJICPIKAITUX CTCIICHH C IEJIBIM 1
rnoxasarejemM
[IpeoOpazoBaHue BhIpAKEHUH,
111 COJIEpPKAIUX CTETEHHU C IETBIM 1
rmokasarejemM
[IpeoOpazoBaHue BhIpaKEHUH,
112 COJICPIKAIIUX CTCIICHH C IEJIBIM 1
MoKasaTeyeM
113 CrannapTHbIM BUJ yncia 1
114 CrannapTHbIN BUJ Yncia
115 JlelicTBHUS C YMCIIAMM, 3alIMCAaHHBIMHU B 1
CTaHJIaPTHOM BHUJIE
116 JleficTBUS ¢ yncliaMHM, 3allUCAaHHBIMU B 1




CTaHJIapTHOM BUJE

PazMepsl 00bEKTOB OKPYKAIOIIETO MUPA,

117 JUTUTEIBbHOCTH MPOLIECCOB B
OKpPY)KAOIIeM MUPE
Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA,

118 JUINTEIBHOCTD IIPOLIECCOB B
OKpPYKAOIIeM MUPE
Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA,

119 JUTUTEIILHOCTD MPOIIECCOB B
OKpY)KaOIIeM MUPE

120 Jlenenrie ¢ OCTaTKOM

121 CpaBHEHUS TICITBIX YHCET IO MOTYITEO
HaTypaJIbHOTO YKClia

122 CpaBHeHUS 1IeNbIX YHCET 110 MOIYITI0
HaTypaJIbHOTO YKciia

123 CBoiicTBa CpaBHEHHUH 10 MOIYITIO

124 CBoiicTBa CpaBHEHHUH 10 MOIYITIO

125 OcTaTKu CyMMBI U IIPOU3BEACHUS T10
JTAHHOMY MOJIYIIO

126 KonTtponsHas paboTta no remam
"Crenenn", "lenumoctp"
[ToBTOpeHue u 0600meHue. Pemenue

127 JTUHENHBIX HEPABEHCTB C OJJHOU
IEPEMEHHOM U CUCTEM JIMHEHWHBIX
HEPABEHCTB C OJTHOM IIEPEMEHHOM
[ToBTOpenue u 0606meHue. Pemenue

128 JIMHENHBIX HEPABEHCTB C OJHOMU

IIEPEMEHHOM U CUCTEM JIMHENHBIX




HEPABEHCTB C OJHOU IIEPEMEHHOMN

[ToBTOpenue u oboOIIeHNE.
129 ToxxnecTBeHHBIEC TPEOOPA3OBAHUS
BBIPAKECHUH, COIECPKALINX

apu(pMeTHIECKHe KBapaTHbIE KOPHH

[ToBTOpenue u 0606meHue. Peenue
130 KBaJPaTHBIX YpaBHEHU. Pemienne
TEKCTOBBIX 33]1a4 C IOMOIIIbIO

KBaJPaTHBIX YPaBHEHUU

[ToBTOpenue u o6obmenue. Pemenne

131 .
3aJa4d U3 peanbHOU KU3HU

[ToBTOpEeHue u 06001IIEHHE.
132 ToxxnecTBeHHBIEC TPEOOPaA30BAHMS
paIMOHATFHBIX BHIPAKCHUN

[ToBTOpenue u o6o6menue. Pemenne
JIPOOHO-PAMOHAIBHBIX YPaBHECHUH,
133 CBOJISIIMXCS K TUHEHHBIM MM K
KBaJIpaTHBIM ypaBHEHUSAM. Perrenue
TEKCTOBBIX 33J1a4 C TIOMOIIBIO JIPOOHO-

PpalruOHaJIbHBIX ypaBHCHI/Iﬁ

[ToBTOpeHue u 0600meHue. Pemenue
134 TEKCTOBBIX 33J1a4 Pa3IMYHbIMHU
cnocobamu

135 HTorosas koHTpoJIbHAsA paboTa

IToBTOpenue u o6oOmenue. Pemenne

136
3a/1a4 U3 pearabHOM )KU3HU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136




9 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jlara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

Oynkuus. CBoiicTBa QyHKIMI: HYIH
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
(yHKIMY, TPOMEKYTKH BO3PACTaHUS U
yObIBaHUS (QYHKIMH, YETHBIE U HEUETHBIE
¢GbyHKIMM, HauOOJIbIIIee ¥ HAaUMEHbIlIee
3HaYeHUs! PYHKIHUU

Oynkiusa. CBoiicTBa GyHKITUN: HYIIH
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
(GyHKIMH, TPOMEKYTKH BO3PACTAHUS U
yObIBaHUS (PYHKIIUH, YETHBIC U HEUETHBIE
(dbyHKIMHA, HAaHOOIBIIIEE U HAUMEHBIIIEE
3Ha4YCHHS (QYHKITUU

[TocTpoenue rpadukoB GyHKIIHH C
MOMOIIIBIO TTPeoOpa3oBaHui

[TocTtpoenue rpadukoB GHyHKIHI ¢
MOMOIIIBIO TTPeoOpa3oBaHui

KBanpatubiii TpéxwieH. Kopau
KBaJPaTHOTO TPEXUJIEHA

Paznoxenue KBaApaTHOT'O TpéaneHa Ha
JIMHENHBIE MHOKUTEIN

Paznoxenue KBaJApaTHOT'O TpéX‘-IJ'ICHa Ha
JIMHENHBIE MHOKUTEIN




KBagparnunas GpyHkius u e€ cBoiicTBa

[Tapaboiia, KOOPAMHATHI BEPITHHBI

9
napaboJIbl, 0Cb CHMMETPHUH MTapadoIIbl

10 [Toctpoenue rpaduka KBaApaTUIHON
GbyHKITIT

11 [TocTpoenue rpaduka KBagpaTUIHON
byHKIUN

12 [TocTpoenue rpaduka KBagpaTUIHON
byHKIIIN
[Tonoxenue rpaduka KBaApaTUUHON

13 (GYHKIIMM B 3aBUCHMOCTH OT €€
K03 UIIMEeHTOB
[Tonoxxenue rpaduka KBaIpaTHIHON

14 (yHKIIUM B 3aBHCUMOCTH OT €€
ko3 urmeHToB

15 Hcnonp3oBaHue CBOMCTB KBaIpaTUYHOU
(GyHKUUU 171 pelieHus 3a1a4

16 Hcnonp3oBaHue CBOMCTB KBaIpaTUYHOU
(GyHKLIUY 111 pellieHus 3a/1a4

17 Hcnonbs3oBaHue CBONCTB KBaIPaTUYHOM
(GyHKUUU 1715 pelieHus 3a/1a4

18 CrenenHble (PyHKLIUHU C HATYpaJbHBIMU
MoKa3aTeNsiMH, UX rpauKH U CBOHCTBA

19 CreneHHble (PyHKIHHU C HATYpaIbHBIMU
MoKa3aTeNsiMH, UX rpagUKH U CBOHCTBA

20 Crenennble (PyHKINU C HATYpaJIbHBIMU
MoKa3aTeNsiMH, UX rpapUKH U CBOHCTBA

21 CreneHHble (YHKIIUH ¢ HATYPAIbHBIMU




MoKa3aTeNsIMH, UX rpaduKu U CBOMCTBA

Ipaduku byrkimit: y=Vx, y=3Vx,y = |

22
x|

23 ll“pa(i)I/IKI/I dysxmmit: y=Vx , y=*\x , y = | X

24 Ipadukn byrkrmit: y=Vx, y=3Vx,y = |
X

25 KonTponsnas padora no reme "®dyHkmn"
[TonsiTHE O perieHn HepaBeHCTBA C OJTHOM

26 nepeMeHHOH. MHOECTBO pelIeHui
HEpaBEeHCTBa

97 KBanpaTHble HepaBeHCTBA € OJTHOM
MepEeMEHHO N

28 KBanpaTHbie HepaBeHCTBA C OJJTHOM
MepEMEHHO N

29 Pemenune HepaBeHCTB rpaduuecKuM
METO/IOM M METOJIOM UHTEPBAJIOB

30 Pemenue nepaBeHCTB rpadudecKuM
METO/IOM M METOJIOM UHTEPBAJIOB

31 HepasenctBa, comepskaliiue 3HaK MOy

32 HepasenctBa, coaeprkaiiue 3HaK MOy

33 Cucrembl HEpABEHCTB C OJTHOU
NIEPEMEHHOMN

34 Cucrembl HEpaBEHCTB C OJHON
IIEpEMEHHOM

35 Pemenne TeKcTOBBIX 33Ja4 C IOMOILBIO

HCEPaBCHCTB, CUCTEM HCPABCHCTB




36

Pemienne TeKCTOBBIX 3ajaa4 ¢ IOMOIIbIO
HCPaBCHCTB, CUCTEM HCPABCHCTB

37

HepaBeHCTBO ¢ 1ByMsI IEpEMEHHBIMU.
Pemrenne HepaBeHcTBa C IBYMS
[IepEMEHHBIMU

38

I'paduueckuit MeTo penieHns CUCTEM
HEPABEHCTB C IByMsI IEPEMEHHBIMU

39

Cucremsbl HCPaBCHCTB C IBYMA
NEPEMEHHBIMHA

40

KoutponbHas pabora no teme
"KBanparHsle HepaBeHCTBA"

41

bukBanpaTHble ypaBHEHUS

42

[TIpumepsl npUMEHEHHU METOA0B
PaBHOCHIIBHBIX TIPE0Opa30BaHMIA, 3aMEHBI
NepeMeHHOH, rpauIeckoro MeTo 1 MpH
pelieHun ypaBHeHHH 3-1 U 4-11 cTeneHei

43

[Ipumepsl npUMEHEHU METOA0B
PaBHOCWIBHBIX NPE0Opa30BaHUM, 3aMEHbI
IepEMEHHOH, rpahu4eckoro MeToia pu
pelieHun ypaBHeHui 3-i u 4-ii cteneHei

44

[Tpumeps! NpUMEHEHHUI METOI0B
PaBHOCWJIBHBIX ITPeoOpa3oBaHuii, 3aMEHBI
nepeMeHHOH, rpa)uueckoro MeTo1a pu
peleHnn ypaBHeHu 3-if 1 4-it crenenen

45

Pemienune npo6GHO-pariMOHAIBHBIX
ypaBHEHUH U HEPABEHCTB

46

Pemenne ,Z[pO6HO-paLII/IOHaHLHLIX
ypaBHeHI/Iﬁ 1 HCPABCHCTB




47

Pemenune npo6HO-paIMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB

48

Pemenne npoOHO-panimOHABHBIX
YPaBHEHUH U HEPABEHCTB

49

Pewrenne cucreM ypaBHEHUH C 1ByMs
IIEPEMEHHBIMU

50

Pemrenne cucreM ypaBHEHUH C 1ByMs
IIEPEMEHHBIMU

51

Pemrenne npocrenmmx cucreM
HEJIMHENHBIX YPAaBHEHUH C IByMS
IIEPEMEHHBIMU

52

Pemrenne npocrenmmx cucreM
HEJIMHEHHBIX YPaBHEHUU C ABYMS
MIEPEMEHHBIMU

53

Pemenue npocrenmux cucrem
HEJIMHEHHBIX YPaBHEHUU C ABYMS
MIepEeMEHHBIMU

54

Pemenue npocrenmux cucrem
HEJIMHEHHBIX YPaBHEHUU C ABYMS
MepEeMEHHBIMU

55

I'padurueckuii MeTO1 pelIeHus: CUCTEMBbI
HEJIMHEUHBIX YPaBHEHUH C IByMs
IIEPEMEHHBIMU

56

I'padrueckuii MeTOJ1 peleHus: CUCTEMBbI
HEJIMHENHBIX YPAaBHEHUH C IBYMS
IIEpEMEHHBIMU

57

Cucrema 1ByX HEJIMHENHBIX YPaBHEHUH C
JIBYMSI IEPEMEHHBIMH KaK MOJIENb




peanbHOM CUTyaluu

58

Cucrema IByX HEJTMHEHHBIX YpaBHEHUH C
JBYMS IEPEMEHHBIMU KaK MOJIEIIb
peanbHOM CUTYyallUH

59

Cucrema IByX HEJIMHEHHBIX YpPaBHEHUH C
JBYMSI IIEPEMEHHBIMHU KaK MOJIEIIb
peanbHOM CUTYyalluH

60

Cucrema IByX HEJIMHEHHBIX YpaBHEHUH C
JBYMSI IIEPEMEHHBIMHU KaK MOJIEIb
peanbHOM CUTYyallnH

61

Cucrema HEIMHEMHBIX YPaBHEHHM C
rapaMeTpoM

62

CucreMa HEeTMHEWHBIX YPAaBHEHUN C
napaMmeTpom

63

CucreMa HEeTMHEHWHBIX YPAaBHEHUN C
napameTpom

64

[Ipocreiiirie HEpaBEHCTBA C IBYMsI
MIEPEeMEHHBIMU U UX CHCTEMBbI

65

KonTtponbHas pabota mo teme "YpaBHeHuUs,
HEpPaBEHCTBA U UX CUCTEMBbI"

66

IlonsTHE YKCIIOBOM IIOCJICA0OBATCIIbHOCTH.
Koneunrsie u OeckOHEYHBIE
IOoCIICA0BATCIIBHOCTH

67

OrpaHuyeHHas NOCIeI0BATEIbHOCTb.
MoHOTOHHO Bo3pacTatolias (yObIBaromas)
MOCIIeI0BATEIbHOCTD

68

CnocoObl 3aaHus MOCIEI0BATEIbHOCTH:
OIIHCATENIbHBIN, TAOJUYHEIM, C TTOMOIIIBIO




(opMyIbI N-TO wiieHa, PEKYPPEHTHBIH

ApudpmeTrueckas 1 TeOMeTprUYecKast

69
IIPOrpeCCuu

70 ApupmeTrueckas ¥ TeOMeTprYecKast
IIPOTpeECCUu

71 CpoiicTBa 4JIEHOB apU(PMETHUECKOH U
r€OMETPUYECKON MPOrpeccuit

79 CpoiicTBa 4JIEHOB apU(PMETHUECKOH U
F€OMETPHUYECKON MPOrpeccuit

73 ®opmyIbl N-ro uieHa apuPpMeTHIecKon 1
F€OMETPHUYECKON MPOrpeccuit

74 ®opmyIbl N-ro YieHa apuPpMeTHIecKon U
reOMETPUUYECKOH MTPOrpeccuii

75 dopMyItbl N-TO WieHa apuhMETUIECKON U
reOMETPUUYECKOH TPOrpeccuii
@DopMysbl CyMMBI IEPBBIX N YICHOB

76 apuMeTHyecKoil U TeOMETPUYECKOM
nporpeccui
@opMysbl CyMMBI IEPBBIX N YJIECHOB

77 apu(pMeTHYECKONH U TeOMETPUIECKOM
nporpeccui
@opMysbl CyMMBI IEPBBIX N YICHOB

78 apu(pMeTHYECKON U TeOMETPUIECKOM
Iporpeccun

79 3a7auy Ha MPOLEHTHI, OAHKOBCKUE BKJIA/IbI
U KPEANUTHI

80 3amaun Ha MPOLEHTHI, OAaHKOBCKUE BKJIA bl

" KPpCAUTBI




3ajaun Ha MPOIICHThI, 0AHKOBCKUE BKJIAJIbI

81
Y KPEIUTHI

82 3ajaun Ha MPOIECHTHI, 0AHKOBCKUE BKJIAIBI
Y KPE/IUTHI

83 3ajaun Ha MPOIICHTHI, 0AHKOBCKUE BKJIAIBI
Y KPEJIUTHI

84 3ajaun Ha MPOIICHTHI, 0AHKOBCKUE BKJIAIBI
Y KPEJIUTHI

85 3ajaun Ha MPOIICHTHI, 0AHKOBCKUE BKJIA B
Y KPEUTHI
[IpencraBnenue 0 CXO0AUMOCTH

86 MOCJIEI0BATEIILHOCTH, O CYMMHUPOBaHUHT
OCCKOHEYHO yOBIBAOIIECH T€OMETPUUECKON
Mporpeccun
[IpencraBnenue 0 CXO0AUMOCTH

g7 MOCJIEIOBATEILHOCTH, O CyMMUPOBaHUH
OCCKOHEYHO YOBIBAOIIIECH reOMETPUUECKOM
Mporpeccuu

88 Meroa MaTeMaTHYeCKOW WHTYKITUN

89 MeTto MaTeMaTH4ecKoi HHAYKIIUU

90 KontponbHas padota mo teme "YucioBbie
MOCJIEIOBATEILHOCTHU U Mporpeccun”

91 Kopens n-i1 crenenu. CBoiicTBa KOpHS n-i
CTENEHU

92 Kopens n-i1 crenenu. CBoiicTBa KOpHS n-i
CTENEHU

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

CTCIICHHU




94

CTGHCHB C paI_II/IOHaJIBHBIM II0KaA3aTcCJICM U
€€ CBOICTBa

95

CTCHGHI) C paHI/IOHaJII)HI)IM TI0KaA3aTcJICEM U
€€ CBOIiCTBa

96

CTCHGHI) C paHI/IOHaJII)HI)IM TIOKAa3aTcJICEM U
€€ CBOIiCTBa

97

ToxnecTBeHHbIe TpeoOpa3oBaHUs
BBIPAXKEHUH, COJIEPKAINX KOPEHb N-I
CTENIEHU

98

ToxnecTBeHHbIE IPe0OpazOBaHUs
BBIPAXXEHUM, COJIEPKAINX KOPEHb N-1
CTENIEHU

99

ToxnecTBeHHble MpeoOpa3zoBaHUs
BBIPAKEHUI, COACPKAIUX KOPEHb N-i
CTETeHU

100

ToxnecTBeHHble MpeoOpa3zoBaHUs
BBIPAKEHUH, COJepKAIUX CTENIEHb C
paloHaIbHBIM MOKa3aTeIeM

101

ToxnecTBeHHbIe MpeoOpa3oBaHUs
BBIPKEHUH, COJEPKAIIUX CTEIIEHb C
paloHaIbHBIM MOKa3aTeIeM

102

KonTtponsHas pabora no reme "CteneHs ¢
palroHaNbHBIM MOKa3aresaem"

103

[ToBTOpenue u 0606menue. Yucna u
BBIYHCIICHUS (3aHCh, CPABHEHHE,
NEUCTBUS C AeMCTBUTEIHHBIMU YHCIIAMH,
YHUCIIOBas IpsSIMast)

104

[ToBTOpenue u 06061menue. Yncna u




BBIYUCIICHUS (3aMIUCh, CPABHEHHUE,
JIEUCTBUS C JCUCTBUTEIILHEIMH YHCIIAMH,
YKCIIOBas IpsiMast)

105

[ToBTOpenue u o6o0menue. Ynucna u
BBIYUCIICHUS (ITPOIICHTHI, OTHOIICHHUSI,
MIPOTIOPIINHN)

106

[ToBTOpenue u 06061menue. Yncna u
BBIUMCIICHUS (MTPOIEHTHI, OTHOLICHHUS,
MIPOTIOPLINN)

107

[ToBTOpenue u o6ob6menue. Yucna u
BBIYMCIIEHUS (pellleHre 3a/1a4 U3 pealbHON
KU3ZHU)

108

[ToBTOpenue u o6o6menue. Ynucna u
BBIYHCIICHUS (PEIICHUE 3a/1a4 U3 peaTbHON
YKW3HU)

109

[ToBTOpeHue u o6ob6menue. Yucna u
BBIYUCIICHUS (OKpYTJICHUE, TPUOIKCHHE,
OIIEHKA)

110

[ToBTOpenue n 06001IeHNE. TeKCTOBBIC
3a/aun (pelIeHrne TeKCTOBBIX 3a/1a4
apu(PMETHYCCKUM U aJIreOpandecKuM
crioco0aMu)

111

[ToBTOpenue u o606menune. TekcToBble
3a/auu (pelnreHrue TeKCTOBbIX 3aa4
apuMeTHuYeCcCKuM U anredpanyecKum
crocobammu)

112

[ToBTOpenue n 06001eHue. TekcToBbIE
3a7auu (peIIeHue TEKCTOBBIX 3aa4




apuQMeTHUECKUM U anreOpandecKum
crioco0ammu)

113

[ToBTOpenue u 060061meHue. TekcToBbIC
3a/1auu (peleHne TEKCTOBBIX 3aj1a4
apuMeTHIeCKUM U alreOpandecKuM
criocobammu)

114

[ToBTOpenue u 06001eHNE. TeKCTOBBIE
3a/1auu (peleHne TeKCTOBBIX 3a1a4
apuMETUYECKUM U aNreOpandecKuM
croco6ammu)

115

[ToBTOpenue u 06001eHNE. TeKCTOBBIE
3a/auu (peleHne TeKCTOBBIX 3aa4
apuMETUYECKUM H aNTreOpandecKuM
crioco0amMu)

116

[ToBTOpEeHME M 000OIIECHNE.
AnreOpandeckue BhIpaXKEHUs
(mpeoOpazoBanue aareOpanvdecKux
BBIPKCHUH, COJICPIKAIIUX CTETICHB C
EJIBIM TTOKa3aTesIeM)

117

[ToBTOpEeHME M 000OIICHNE.
AJreOpandecKre BhIPaKCHHS
(mpeoOpa3oBanue aareOpandecKux
BBIPXKCHUH, COJICPIKAIIUX CTETICHB C
LIETBIM TIOKa3aTeNIeM)

118

[ToBTOpeHue u oboOIIeHNE.
AnreOpanyecKkue BbIpaKeHUS
(mpeoOpazoBaHue anredpanyeckux
BBIPa)KEHHH, COJICPIKAIINX CTETICHD C
LEJTBIM TTOKa3aTeNeM)




119

[ToBTOpenue u oboOIIeHNE.
AnreOpandecKkue BEIpaXKESHUS
(mpeobOpazoBaHue anreOpanuecKux
BBIPAKECHUH, COJICPKALINX
apru(METHIECKII KBaIpaTHBIA KOPEHb )

120

[ToBTOpEHue u 06001IEHNE.
Anrebpandeckue BbIpaKeHHs
(mpeoOpazoBanue anredOpandecKux
BBIPAKEHUH, COIEPKAIINX
apudmeTnyecKuil KBapaTHbII KOPEHb)

121

[ToBTOpEeHMe 1 0600IIEHNE.
AnrebpandecKkue BbIpaKeHHs
(mpeoOpazoBanue anreOpandecKux
BBIPAKEHUH, COIEPKAIINX
aprudMeTHIECKUA KBAPATHBIA KOPEHB)

122

[ToBTOpEeHME M 000OIIECHNE.
AureOpandecKue BRIpaKCHHS
(mpeoOpazoBaHue 1ETBIX U APOOHO-
paIMOHAEHBIX BBIPKCHUH)

123

[ToBTOpEeHME M 000OIICHNE.
AJreOpandecKre BhIPaKCHHS
(mpeoOpa3oBaHue 1ETBIX U APOOHO-
palMOHALHBIX BBIPKCHUT)

124

[ToBTOpeHue u oboOIIeHNE.
AnreOpandeckue BbIpaXKeHUs
(mpeoOpa3zoBaHMe LENBIX U JPOOHO-
palMOHAILHBIX BBIPAYKCHUI)

125

[ToBTOpenue u oboOIIeHNE.
Anrebpanyeckre BEIPaKESHHS




(mpeoOpa3zoBaHue LENBIX U IPOOHO-
palMOHATBHBIX BEIPAKECHHI)

126

[ToBTOpeHue u 06001ICHNE.
AunreOpandeckre BhIpaXeHHs (pa3iokKeHne
MHOTOYJICHA Ha MHOXHTEJH, B TOM YHUCIIE C
WCTIOJH30BaHMUEM (POPMYIT COKPALIEHHOTO
YMHOKEHHUS)

127

[ToBTOpenue u o6oodIIEHNE.
Anrebpandeckue BeIpakeHUs (pa3ioxKeHne
MHOTOYJIEHA Ha MHO>KUTEJIH, B TOM YHCIIE C
HCI0JIb30BaHUEM (POPMYJT COKPAIIEHHOTO
YMHOKEHHUS)

128

[ToBTOpEeHME M 0000IIECHNE.
AnreOpandeckue BeIpaXeHUs (pa3ioKeHne
MHOTOYJICHA Ha MHOXHTEJIH, B TOM YHUCIIE C
WCTIOJIb30BaHUEM (POPMYIT COKPALICHHOTO
YMHOKCHHUS)

129

[ToBTOpEeHME M 000OIIECHNE.
AnreOpandecKue BhIPAKCHHS
(MozenMpoBaHKUe C TOMOIIBIO (OPMYIT
PCAIbHBIX ITPOLIECCOB M SIBJICHUH )

130

®ynkuuu (MocTpoeHue, CBONCTBA
M3Y4YEeHHBIX (QYHKIU)

131

IToBTOpenue u 0606menune. yHkuun
(mocTpoeHue, cBOCTBAa U3yYEHHBIX

yHKIHiT)

132

[ToBTOpenue u o6o61meHue. OyHKIMH
(mocTpoeHue, CBOMCTBA N3yYEHHBIX

yHKIHi)




[ToBTOpenue u o6o6menue. OyHKIHH

133 (rpaduueckoe perieHne ypaBHEHHHA U UX 1
CHUCTEM)
[ToBTOpenue u o6o0menue. GyHKIUN

134 (rpaduueckoe pemeHue ypaBHCHUH U UX 1
CHUCTEM)

135 Wrorosas kKoHTpoJIbHAs paboTa 1

136 [ToBTOpenue u 0606menue. yHkun 1
(MozenpoBaHKe peaTbHBIX MPOIECCOB)

OBUIEE KOJIMYECTBO YACOB I10 136

[TPOI'PAMME













