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MNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBiseTCS OJAHUM W3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
oOpa3oBaHMsl: OHa oO0ecrieuMBaeT M3yuy€HUE JPYrUX JUCLHMIUIMH, Kak
€CTeCTBEHHO-HAy4YHOTO0, TaK W TYMaHUTAPHOTO IIMKIOB, €€ OCBOCHHE
HEOOXOIUMO ISl TPOAOJDKEHHs] 00pa3oBaHUS W B TOBCETHEBHOM IKU3HHU.
PazBurne y oOyd4arommxcsi HAay4HBIX MPEACTABICHUN O MPOUCXOXKICHHU |
CYIIHOCTH alireOpanvecKkux abCTpaKiuid, Coco0e OTpaKeHUS] MaTeMaTHIECKOM
HAYKOH SIBJICHHI W MPOLIECCOB B MPHUPOJE U OOIIECTBE, POIM MATEMATHYECKOTO
MOJICIMPOBAaHUsI B HAYYHOM TIO3HAHWM W B MPAKTHKE CIIOCOOCTBYET
(GOpMHpPOBaHHIO HAYYHOTO  MHUPOBO33PEHUS M  KAYeCTB  MBIIUICHHS,
HEOOXOMMMBIX I  aJanTallid B COBPEMEHHOM IM(POBOM  OOIIECTRBE.
N3yuenune anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUsS HaOJr0/1aTh, CPAaBHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCUCTBUS U BBIBOJIBI, (POPMYITHPOBATH
yrBepxkaeHust. OcBoeHHE Kypca anreOpbl 00ecrednBaeT pa3BUTHE JIOTHIECKOTO
MBIIUICHUS] OOYYaIOIIMXCS: OHU WCIIOJIB3YIOT NEAYKTUBHBICE W HHIYKTHUBHEIC
paccykJieHus, 0000IeHne U KOHKPETU3AINI0, a0CTparupoBaHuEe W aHAJIOTHIO.
OOyuenue anrebpe MpeanosiaraeT 3HAYUTEIBHBI O00BEM CaMOCTOATEIHLHOMN
JESITETPHOCTH OOYYAIOIIUXCs, MOITOMY CaMOCTOSITENIFHOE pEIIeHHe 3a/ad
SIBIISIETCSI peaTN3alfell e TeIbHOCTHOTO MPUHIIATIA O0YYCHHS.

B cTpykType mporpammbl yueOHOTO Kypca «Anredpa» IUisi OCHOBHOTO
oOmiero  00pa3oBaHUSI OCHOBHOE MECTO 3aHHUMAIOT  COAEp)KAaTeIbHO-
METOAMYECKHe JIMHUM: «Umcma W BBIUUCIEHUS», «AlnreOpandeckue
BBIPAXECHUD», «YpaBHEHUs W HepaBeHCTBay, «DyHkumm». Kaxnas w3 sTux
COJIEPKATEITHHO-METOIMIECKUX JIMHUN PAa3BHBACTCS HA MPOTSHKCHUU TPEX JIET
U3yUYeHHs Kypca, B3aUMOJICHCTBYS C APYTHUMH €0 JUHHUSIMH. B Xoz1e u3ydeHus
y4eOHOTO Kypca OOyYaromMMCsl TPUXOJUTCA JIOTHYECKH PaCCyXIaTh,
UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBS3M ¢ 3THM B mporpaMmy
yueOHOTO Kypca «AunreOpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTHKH,
NpEeCTaBICHHBIE BO BCEX OCHOBHBIX pa3feliaXx MaTeMaTH4eCKOTO 00pa3oBaHUs
U CIIOCOOCTBYIOIIME OBJAJICHUIO OOYYaIONIMMUCS OCHOB YHHBEPCAIBHOTO
MaTeMaTU4IecKoro s3bika. CoaepikaTenbHONM W CTPYKTYPHOM OCOOEHHOCTHIO
y4eOHOTO Kypca «Anre0pay SBIISETCS €r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanvie JaMHUM «YWCHa M BBIYKCICHUS) CIYXKHT OCHOBOW JIJIs
JaTbHEWIIEr0  W3y4YeHHs  MaTeMaTUKH, CIIOCOOCTBYET  PasBHTHUIO Y
OOyYaromMXxcsi ~ JIOTHYECKOTO  MBINUICHUS,  (OPMHPOBAHUIO  YMEHHUS
MIOJIH30BATHCS ATOPUTMAMHU, a TaK)Ke MPUOOPETCHUIO MPAKTUIECKIX HABBIKOB,
HEOOXOIUMBIX JUISl TOBCEJHEBHOW JKM3HU. Pa3BUTHE TOHATHS O YHUCIE Ha
YpPOBHE OCHOBHOTO OOIIET0 OO0pa30oBaHWs CBS3aHO C pPAIMOHAIBHBIMUA U
UppAalMOHATIFHBIMU ~ YHUCIIaMH,  (OPMUPOBAHMEM  TPEICTABICHHHA O
JICUCTBUTEIILHOM YHUCIIe. 3aBEpPIICHUE OCBOCHHS YHCIIOBOM JIMHUM OTHECEHO K
cpemHeMy o01eMy oOpa30BaHHUIO.

ComepkaHnue JAByX aireOpandyeckux JHHUA — «AJnreOpanyeckue
BBIPOKEHUS» U «YPaBHEHUS W HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y
00yJaromMXCcsi MaTeMaTHYeCKOro ammapara, HEOOXOAMMOTO ISl PEIICHHS
3a7]ad MAaTEeMAaTUKH, CMEXHBIX TPEJAMETOB U IPAKTHKO-OPHEHTUPOBAHHBIX
3agay. Ha ypoBHe oOCHOBHOro ooOmero oOpa3oBaHHs YyueOHBIH MaTepuan
TPYIIIUPYETCST BOKPYT PAIMOHAIBHBIX BBIPAKEHUH. ANreOpa JeMOHCTPUPYET
3HAYCHUE MATEMATHKH KaK SI3bIKA Ul IOCTPOSHHS MAaTEMAaTUYECKUX MOJEIEH,
OTMCaHWMsI TPOLIECCOB U SBIICHHI peaibHOro Mupa. B 3amaun oOydenus anredpe



BXOJAT TaKXKe JajbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO  MBIIUICHHUS,
HEOOXOJMMOr0, B YaCTHOCTH, JJII OCBOCHUSI Kypca HH(OPMATUKH, U OBJIaICHUE
HaBbIKAMU JIETYKTHBHBIX paccyxaeHuil. [IpeoOpa3oBanne CUMBOJIBHBIX (pOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHHs, CIIOCOOHOCTEH K MAaTeMaTHYeCKOMY
TBOPYECTBY.

Copepxanne  (GyHKIUOHATHHO-TPA(PUUYECKON JUHUU  HAIEICHO Ha
nojyueHue OOydaloIMMUCA 3HAaHUM O QYHKIUSX Kak  BaKHEHIen
MaTEeMaTUYeCKONM MOJENTH JUId OINHCAaHUS U HCCIEAOBAaHUS Pa3HOOOpa3HBIX
MPOILIECCOB W SIBIICHWHA B TpUpoje U obmiectBe. M3yueHue wmarepuaia
CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIONIUXCS YMEHUS HMCIOJIh30BaTh PA3IMYHbBIE
BbIpa3UTEIbHbIE CPEJICTBA SI3bIKA MAaTEMATHKU — CJIOBECHBIC, CUMBOJIHUYECKHE,
rpadguueckue, BHOCHT BKJIaJ B (OpMHpOBaHHE MPEACTABICHUNH O pONU
MaTEMaTUKH B Pa3BUTUU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY MmaHy B 7-9 kiaccax u3ydaercs y4eOHBIM Kypc
«Anrebpay», KOTOPHIN BKJIIOYAET CIIEIYIOIINE OCHOBHBIE Pa3/IeNbl COACPKAHUS:
«Uncma u BBIYUCICHHS», «ANTeOpandecKue BBIPAKEHUS», «YPABHCHHS W
HEPaBEHCTBA», « DYHKIIMMY.

Ha usyuenne yueOHOro kypca «Anredpa» orBoautcsi 306 uacoB: B 7
kiacce — 102 yaca (3 yaca B Hegento), B 8 kinacce — 102 yaca (3 yaca B Hezeli0),
B 9 knacce — 102 yaca (3 yaca B HeZIelIO).



COJAEPKXAHUE OBYUYEHUA
7 KJIIACC

Yucsia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE U AECATUYHBIC, IEPEX0 OT OJHON (OPMBI 3aMUCU
npobeit k gpyroil. IloHsTHE parMOHAIBHOTO 4YHCIA, 3alicCh, CpPaBHEHUE,
yOOPSA0YMBAHUE PALMOHATBHBIX YUCeN. ApuPMETHUECKHe ICHCTBHUS C
palroOHAIbHBIMUA YUCIaMU. PemeHne 3amad u3 peanbHOM NMPAKTUKU HA YacTH,
Ha ApOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeleM: OIpeneieHre, Mpeodpa3oBaHue
BBIp@XEHUI HA OCHOBE OINpEAeNeHUs, 3amuch Oonblux uyucen. [IpoueHTsl,
3aIlKCh MPOLIEHTOB B BUJE APoOU U ApoOH B BUJIE MPOIEHTOB. TpU OCHOBHBIC
3a/1a4M HA MPOLEHTHI, PEIICHUE 3a/1a4 U3 PEATbHOU MPAKTUKHU.

[IpuMeHeHne TMPU3HAKOB JEIMMOCTH, pAa3lO0KEHHE Ha MHOXUTEIU
HATypaJbHbIX YUCEIL

PeanpHple 3aBUCMMOCTM, B TOM uucie TmpsmMas u  oOpaTHas
IPONOPLHUOHAIBHOCTH.

AJireOpanveckne BbIpaKeHUs

[lepemeHHBIE, YHMCIIOBOE 3HAYECHHWE BBIPAXKEHUA C  IEPEMEHHOM.
Jlonyctumble 3HadeHMs nepemMeHHbIX. [IpencraBieHue 3aBUCHMOCTH MEXIY
BeJIMYMHAMU B BHUne (popmynsl. Beruncnenus no gopmynam. IlpeobpazoBanue
OYKBEHHBIX BBIPaKEHUW, TOXJECTBEHHO PAaBHbIE BBIPAKEHMS, IpaBUiIa
npeoOpazoBaHusi CyMM U TPOU3BEACHUN, MpaBWJIa PACKPBITUS CKOOOK U
NpUBEICHNUS TOJJOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHH C HATyPAJIbHBIM IOKA3aTEIIEM.

OpHounensl u  MHorowieHbl. CreneHp MHorouseHa. ClioXeHHe,
BBIYMTAHNUE, YMHOKEHUE MHOTOYIEHOB. DOpPMyIIbl COKPAIIEHHOTO YMHOXKEHHUS:
KBaJgpaT CyMMbl M KBaapar pasHoctu. dopMyna pasHOCTM KBaJIpaToB.
Paznoxenne MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHe, KOpeHb ypaBHEHHS, MpaBHia MPeoOpa3oBaHUS YpaBHEHHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JInHeliHOEe ypaBHEHME C OJHOM IMEPEMEHHOM, YMCIIO KOPHEU JIMHEHHOIO
YPaBHEHUS, pEUIEHUE JIUHEHHBIX ypaBHEeHHW. CoOCTaBlI€HHE YpAaBHEHUH I10
YCJIOBHIO 3a7jaui. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPAaBHEHUM.

JluneiitHoe ypaBHEHHE C JBYMs MepeMeHHbIMU U ero rpaduk. Cucrema
JIBYX JIMHEHWHBIX YPaBHEHUMM C JByMs IiepeMeHHbIMU. Pemenue cucrem
YpaBHEHUN CIOCOOOM MOACTAaHOBKH. [Ipumepbl pelieHus TEKCTOBBIX 3a7ad C
IIOMOIIBIO CUCTEM YPABHEHHM.

DyHKIUA

Koopaunara Toukm Ha mnpsmon. YUwucimoBble mpomexyTkd. PaccrosiHue
MEXKIy ABYMS TOUKAMH KOOPAWHATHOU IPSAMOM.

[TpsimoyronbHas cuctema KoopauHart, ocu Ox u Oy. Abcuucca U opArHATa
TOYKM Ha KOOPAMHATHOM miockocTu. Ilpumepsl rpadukoB, 3amaHHBIX
dbopmynamu. Urenne rpadukoB peanbHBIX 3aBuUcUMOCTell. [lorsTre QyHkmm.
I'padux ¢ynkuuu. CoiictBa ¢yHkumil. Jluneiinas ¢yHkuus, e€ rpaduk.
I'padux ¢dynkuum y = [x|. ['paduyeckoe pemieHne IWHEHHBIX YpaBHEHHH U
CUCTEM JINHENHBIX YPAaBHEHUM.

8 KUIACC



Yucsia ¥ BbIYMCICHUS

KBanpatneiii kopenb u3 umcia. [loHstre 00 uppanuoHaIBLHOM YHCIE.
JlecsaTuunbie NpUOIIKEHUS UPpaLMOHATBHBIX YHCElL. CaoiicTBa
apu(MeTHYecKuX KBaJpaTHBIX KOPHEM M MX MPUMEHEHHE K MPeoO0pa3oBaHUIO
YUCJIOBBIX BBIPAKEHUU U BBIYUCICHUAM. [[eiCTBUTENBHBIE YHUCIIA.

Crenenp c uenbIM MoOKa3arelieM U e€ cBoiicTBa. CTaHaapTHas 3amuch
YHUCIa.

AJiredpanveckne BbIpaKeHUs

KBagpaTHell TpEXUEH, pa3JIOKEHUE KBAJAPATHOIO TPEXWIEHA Ha
MHOXKHTEJIH.

Anre6panyeckass ApoOb. OCHOBHOE CBOICTBO airedpandeckor apoowu.
CnoxxeHrne, BBIYUTAHUE, YMHOXEHHUE, JCIICHHE anreOpandecKux ApoOeil.
PanmonanbHbie BoIpa)KEHUS M UX IPeoOpa3oBaHueE.

YpaBHeHHs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaJpaTHOTO YpPaBHEHHUS.
Teopema Bwuera. Pemenue ypaBHeHUM, CBOMSIIMXCS K JIMHEWHBIM U
kBaapaTHbIM. [IpocTeiiime 1poOHO-pallMOHAIbHBIE YPAaBHEHUS.

['paduueckas uHTEpIHpeTanus YpaBHEHHH C JBYMs TNEPEMEHHBIMU U
CHUCTEM JIMHEMHBIX YPAaBHEHUM C IBYMs IepeMeHHbIMU. lIpumepsl pemenus
CUCTEM HEJIMHENHBIX YPABHEHUI C IBYMs [IEPEMEHHBIMHU.

Pemenre TekCTOBBIX 3a7a49 anreOpandecKuM CriocoOoM.

UucnoBele HeEpaBeHCTBA W UX CBoWcTBAa. HepaBeHCTBO ¢ omHOU
nepeMeHHONU. PaBHOCHMIBHOCTE HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJAHOU
nepeMeHHOM. CUCTEMBI IMHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DOyHKIUA

[Tonstue ¢ynkuun. OOnacTp ompeneiaeHus M MHOXKECTBO 3HAUCHUU
¢ynximu. CrnocoOb! 3agaHust PyHKIIHHN.

I'paduk pynkiuu. Urenue cBoiicTB QpyHkumnu no e€ rpaduxy. [Ipumeps
rpadukoB QpyHKINN, OTPAXKAIOIIUX PEATbHBIE MPOIIECCHI.

OyHKIUY, OMUCHIBAIONIME MPSAMYI0 M OOpaTHYI MPONOPIIMOHATIHHBIC
3aBHCHMOCTH, uX rpadukn. ®Oyskmmn y = x2, y = x3, y = Vx, y=|x|.

['padmueckoe penieHne ypaBHEHUN U CUCTEM YPABHEHHIA.
9 KIIACC

Yucsia ¥ BbIYMCICHUS

PammonaneHple  4ncia,  UPpAalMOHAIBHBIE  YUCIA, KOHEYHBIE W
OeCKOHEYHbIE JAecATUYHbIe JpoOu. MHOXKECTBO [IEHCTBUTENIBHBIX YHCEl,
NCHCTBUTENBHBIE YHCTIAa KaK OECKOHEUHBbIE JAecSITHUYHbIe apoOu. B3aumuo
OIHO3HAYHOE COOTBETCTBUE MEXAY MHOXKECTBOM JECHCTBUTENIBHBIX YHCENl U
KOOPAUHATHOM IIPSAMOM.

CpaBHeHHE JACWCTBUTEIBHBIX UHCEN, apudmernyeckue IeHCTBUS C
JNEMCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl 00BEKTOB OKpPYXAlOIIEr0 MHpPA, IMTEIHHOCTh MPOILECCOB B
OKpY>KaroleM MHUDE.

[MTpuOmx€HHOe  3HAYeHHE  BEJIMYMHBL, TOYHOCTh  MPHUOIMKEHUS.
Oxpyraenue uncen. [Ipuknaka u oneHka pe3yabTaTOB BbIUMCIECHUN.

YpaBHeHHs U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemenne ypaBHEHUH, CBOAAIIMXCS K JINHENHBIM.



KBanpatHoe ypaBHenue. PemeHune ypaBHEHMH, CBOISIIMXCA K
KBaJpaTHeIM. bukBagpatHoe ypaBHeHue. Ilpumepsl pemeHus ypaBHEHHU
TPETHEU U YETBEPTOU CTEIIEHEN PA3JI0KEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-paliMOHANBHBIX ypaBHEHUH. PelieHne TeKCTOBBIX 3a1ad
aredpanvyecKuM METOJIOM.

YpaBHeHHe ¢ ABYyMsI IEPEMEHHBIMH U ero rpaduk. Pemenue cucreM nByX
JUHEWHBIX YPaBHEHUM C JBYyMs IIepeMeHHbIMU. Pemienue cucreMm IByx
YPaBHEHMM, OJHO W3 KOTOPBIX JMHEWHOE, a JpPYyroe — BTOPOM CTEIEHHU.
['padmueckas uHTEpIpETALIUS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenrie TekCTOBBIX 3a7a49 anreOpandecKuM CriocoOoM.

Yucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemenue nMHENHBIX HEPABEHCTB C OJHOM NEpeMeHHOU. Pemenne cucrem
JMHEWHBIX HEPAaBEHCTB C OJHOM IlepeMeHHOW. KBajparHele HEpaBEHCTBA.
['paduueckass mMHTEpIpeTalrs HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMH.

DOyHKIUA

KBanpatnunas ¢pyskuus, e€ rpaduk u coiictsa. [lapabona, koopauHaTHI
BEPILUHBI 1apadoIbl, OCb CHMMETPUHU NapaboJIbL.

I'padukn byskumit: y = kx, y =kx + b, y =k/x, y =x3, y=x, y = |x| u
MX CBOMCTBA.

YuciioBbIE MOCIEI0BATEILHOCTH U MIPOrPecCcum

[ToHsiTHE YMCIOBOW MOCIEAOBATENBHOCTH. 3aJaHUE IOCIEN0BATEIbHOCTH
pPEKyppEeHTHOM (popMyIioit U HopMyIIoi #-TO UeHa.

Apudmernueckas u reomeTpudeckas nporpeccurd. GopMyibl #-ro 4ieHa
apu(MeTUIECKON U TEOMETPUUYECKOI MPOTrPecCcril, CyMMbI IIEPBBIX 71 UJICHOB.

N300paxeHne wieHOB apu(METUYECKOM U TeOMETPUUYECKOM mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM TIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIHAIBHBINA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA IPOI'PAMMDBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

JINYHOCTHBIE Ppe3yJbTaThbl OCBOEHHS NPOrpaMMbl Y4eOHOro Kypca
«Anredpa» XapaKTepU3ylOTCs:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpPECa K MPOLUIOMY M HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHUSM POCCHICKUX
MAaT€MaTUKOB U POCCUMCKOM MATEMAaTUYECKOM IIKOJIbI, K MCIIOJIB30BAHUIO ITUX
JOCTHKEHHI B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH Tpa)KAaHWHA U peaTu3aliu
ero mpaB, MPEACTABICHUEM O MAaTEMaTHYECKHMX OCHOBaX (DYHKIHMOHHPOBAHUS
pa3MMYHBIX  CTPYKTYp, SIBICHHH, TMPOLEAYp TPa)xJaHCKOrO OOIecTBa
(HarpuMep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBIO K OOCYXACHHIO AITHYECKUX
npoOsieM, CBA3AHHBIX C TMPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUI HayKH,
OCO3HAaHUEM BAXKHOCTU MOPAIbHO-ITUYECKUX MPUHIMUIOB B JESITEIBHOCTH
YYEHOIO;

3) Tpyi0BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE YyYacTHE€ B PELICHUM MPAKTHYECKUX 3a/1a4
MAaTeMaTU4YECKOM HAIIPABICHHOCTH, OCO3HAHWEM BAXKHOCTH MAaTEMaTUYECKOIO
o0Opa3oBaHMs HA MPOTSHKEHUH BCEH JKU3HU I YCHEIIHOM mpodeccruoHanbHON
JESITEIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUU, OCO3HAHHBIM BHIOOPOM U
NOCTPOCHUEM HWHIUBUAYAJbHOW TPaeKTOpUU OOpa30BaHUS U IKUZHEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTH4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY U 3CTETUYECKOMY BOCIIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a]ay, PELICHUMN, pacCyXIACHH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTallUEe B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HbBIX
NPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YENIOBEKa, MPUPOIBI
U 001ecTBa, MOHUMAHUEM MaTeMaTUYECKON HayKH Kak c(epbl demoBeuecKon
NEeATENbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JUISl Pa3BUTHS [IUBUIIN3ALIAH,
OBJIQICHUEM S3bIKOM MAaTEMaTUKH M MAaTeMaTHYEeCKOM KyJbTypod Kak
CPEACTBOM  IO3HAHHWA MHpPA, OBJIAJACHUEM MPOCTEHIIMMH  HaBBIKAMU
VCCIIEI0BATENIbCKOM AESATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, GopMHUpoOBaHHE KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOTYYHs:

TOTOBHOCTBIO NPHUMEHATh MATEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOETO
3I0POBBSI, BEIEHHUS 30pOBOr0 o0Opa3a JKM3HM (3I0pOBOE MHUTAHHE,
cOAaMaHCUPOBAHHBIM PEXUM 3aHATHUA M OTHAbIXa, peryisipHas Quandeckas
aKTUBHOCTb), C(HOPMHPOBAHHOCTHIO HaBBIKA PEeQIIEKCHU, TMPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOT'O K€ MpaBa JAPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOE BOCIIUTAHME:

OpUEHTallMe Ha NPUMEHEHHE MAaTEeMAaTHYECKHX 3HAaHUW Ul PELICHHS
3a7a4 B 00JIaCTH COXPAHHOCTH OKPY>KaroIlel Cpeibl, INTaHUPOBAHUS MTOCTYIKOB



Y OIEHKH UX BO3MOXKHBIX MOCJIEACTBUI ISl OKPYKAIOIIEH Cpe/ibl, OCOZHAHUEM
JIO0ATHPHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM U IMyTe UX PEIICHNUS,

8) ajanranua K M3MEHAKWIUMMCH YCJAOBUAM COLHUAJBHON U
NPUPOIHOH Cpelbl:

TOTOBHOCTBIO K JICUCTBHUSIM B YCJIOBUSX HEOMPENEAEHHOCTH, TTOBBIIIICHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO NESITeIbHOCTh, B TOM
YUCJIe YMEHHWE YYUTHCS Y JAPYTHX JIOAeH, mnpuoOperatb B COBMECTHOM
JeSTETFHOCTA HOBBIC 3HAHUS, HABBIKH M KOMIICTCHITUH U3 OTBITA JPYTHX;

HEOOXOMMMOCTEIO B (POPMUPOBAaHWUM HOBBIX 3HAHWUH, B TOM YHUCIE
dbopMyIMpOBaTh WACH, TOHATHS, TUIIOTE3bl 00 OOBEKTaX W SIBJICHUSIX, B TOM
YHUCJIe paHee HEM3BECTHHIX, OCO3HABATH NE(MUIUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TNTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYID CUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIC PEIICHUs W JACHUCTBUSA, (OPMYIUPOBATh M OIEHUBATH PUCKU U
MOCJIeZICTBUSA, (DOPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTeJbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

Ba3oBble JJoruueckue aeicTBUA:

e BBIIBJIATH u XapaKTEpU30BaATh CYLIECTBECHHBIE MIPU3HAKU
MaTEMaTUIECKUX OOBEKTOB, IOHITHI, OTHOIICHUA MEXIY MOHSTUSIMH,
dbopmynrpoBaTh ONPEAECIEHUS MTOHSTHUH, YCTaHaBIINBATh

CYIIIECTBEHHBIN MPU3HAK KIacCU(HUKAIIMK, OCHOBAHUS I 0000IIEeHNs
Y CpaBHEHUS, KPUTEPHUH MPOBOAUMOTO aHAJIN3A,

e BOCIPUHUMATH, (OPMYJIUPOBATH H MPEOOPA3OBHIBATH CYKICHHUS:
YTBEPAUTEILHBIE U OTPUIATENIbHBIC, €IUHUYHBIC, YaCTHBIE U OOIIHeE,
YCIIOBHBIE;

e BBIIBIATHP MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U W
npotuBopeursi B akTax, JAHHBIX, HAOTIOJIEHUSX WU YTBEPKIACHUSX,
npemjiaraTh ~ KpUTEPUU  JJIST  BBISIBICHHUS  3aKOHOMEPHOCTEH W
IIPOTUBOPEYNI;

e JICNAaTh BBIBOJBI C HMCIOJIH30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIOUCHH 110 aHAJIOTHH;

e pa30upaTh OKa3aTEIHCTBA MATEMATUYCCKUX YTBEPKIACHUHN (TMPSIMbBIE U

OT  NIPOTHUBHOrO),  MPOBOAMTH  CAMOCTOSITEIBHO  HECIIOXKHbBIE
J0Ka3aTeIbCTBA MaTeMaTU4YECKUX ¢akToB, BBICTPAuBATh
apryMEHTaLMIO, IIPUBOJUTH IpUMEpel U KOHTPIIPUMEDHI,

000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTH croco0 perieHust yueOHOW 3amaun (CpaBHHUBATH HECKOJBKO
BAapHAHTOB pEIICHUS, BBHIOMpPATh HamOOJee MNOIXOMSAIMNA C YYETOM
CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebcKue 1eMCTBUA:

e HCIOJB30BAaTh BONPOCHI KAk MCCIEAOBATENbCKUII  MHCTPYMEHT
no3HaHusi, (OPMYyJIUPOBATh BOMPOCHI, (PUKCHUPYIOIINE MPOTHBOPEUHE,
npobseMy, CaMOCTOSITEIbHO YCTaHABIMBaTh KMCKOMOE M JIAHHOE,
(GbopMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

e TPOBOAHWTH MO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECIOXHBIN
OKCIEPUMEHT, HEOOJIbIIIOE  HUCCIENOBaHHE IO  YCTaHOBJIEHUIO



0COOEHHOCTEHl MaTeMaTH4YeCKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXITy COOO0H;

CaMOCTOSTENILHO  (popMynmupoBaTh O0OOIIEHHUST ¥  BBIBOABI  TIO
pe3ynbTaTaM MPOBEASHHOTO HAONIOJCHUS, MCCIEIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH TOJyYECHHBIX PE3YyIbTaTOB, BBIBOJIOB M 000OIIICHNUI;
MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCA, a TAK)KE BBHIJIBUTATH
MIPETOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(GOpPMAIUH, JAHHBIX,
HEOOXOIMMBIX JIJIsl peLICHHs 3a4a4u;

BbIOMpaTh, aHATU3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

BbIOUpaTh (HOpMy MpeAcTaBieHUS HMHDOPMALMHM U WUIUTIOCTPUPOBATH
pemaeMble 3aJa4d CXEMaMM, AUarpaMMaMy, HHOW Tpapukoil U X
KOMOMHAILIMSIMU;

OLICHHMBATh HAJ&KHOCTh MH(GOPMALIUU MO KPUTEPHUSM, MPEAIOKEHHBIM
yUUTEIEeM WIN CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKATHBHBIE YHHMBEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpUHUMATh U (QOPMYJTUPOBATH CYXXIEHUS B COOTBETCTBUHU C
YCIOBUSIMU U IIeNIIMA OOUIEHUS], SICHO, TOYHO, TPAMOTHO BBIPAXXaTb
CBOIO TOYKY 3pEHHS B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh
NOSICHEHHUS TI0 XOJYy pEIICHUs 3aJaud, KOMMEHTHPOBATh MOJIYYEHHBIN
pe3yJbTaT;

B X0Jie OOCYXK/IEHHUs 3a/aBaThb BOINPOCHI IO CYILECTBY O0CYXIaeMOi
TEMbI, MPOOJIEMBI, peIIaeMOoil 3a/1a4M, BbICKa3bIBaTh UICH, HAIlCTICHHBIC
Ha TOHMCK PEIICHHS, COIMOCTABIATH CBOM CYXKICHHS C CYXICHUSIMU
JIPYTUX YYaCTHUKOB AHaiiora, oOHapy>KUBaTh Pa3lIMYUE U CXOACTBO
HO3UIHMM, B KOPPEKTHOW (opMe (OopMyTupoBaTh pa3HOIIACHUS, CBOU
BO3PaKEHUS;

OPEICTaBISITh  Pe3yJbTaThl  pPELICHUS  3a/Jayd, OKCIEPUMEHTA,
UCCIIEIOBAHMSI, TMPOEKTa, CaMOCTOSITENIbHO  BBIOMpaTh  (opmar
BBICTYIUIGHHS C Y4€TOM 3a7ad [Mpe3eHTallid H O0coOeHHOCTeH
ay UTOPHH;

NOHMMAaTh U  WCIOJNB30BaTh  MPEUMYIECTBA  KOMaHIHOW U
WHAMBHUIYAJIbHON paOOThl MPHU PEIIeHUH Y4YEOHBIX MaTEMaTHYEeCKHX
3aj1ay;

OpUHUMATh  1eJdb  COBMECTHOM  JEATEIbHOCTH,  IUIAHUPOBATH
OpraHM3alli0 COBMECTHOM paboThl, pachpeiensiTh BHAbI pPadoT,
JIOTOBApUBATHCA, 00CYXKIaTh MPOIIECC U PE3yNbTaT paboThl, 0000IIATh
MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPyHmHoBbIX (opmax paboTel (0OCykaeHus, OOMeH
MHCHHUSIMH, MO3IOBBIC IITYPMbI U JPYyIHe), BBIIOJNHATH CBOKO 4acTh
paboTBl M KOOPAMHHUPOBATH CBOU JCHCTBHS C JPYTUMH UJICHAMH
KOMaH/Ibl, OI[CHUBATh Kaue€CTBO CBOEr0 BKJIaJa B OOLIMI MPOIYKT IO
KpUTEpUsIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YueOHbIe 1eliCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATH IUIAH, aJTOPUTM pELIEHHs 3aaayu (Win
ero 4acTh), BbIOMpaTh CMOCOO pEIEHUs C YYETOM HMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh U
KOPPEKTUPOBATh BApUAHTHI PELICHHUM ¢ y4€TOM HOBOM MH(OpMALIHH.



CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTEJLJIEKT:

e BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAaMOKOHTpOJI Ipolecca U
pe3yJibTaTa pelieHns MaTeMaTHUYeCKON 3a1auu;

e TPEIBUICTH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MpPH PpEUICHUU
3aJa4d, BHOCHUTHb KOPPEKTUBbI B JESATENbHOCTh HAa OCHOBE HOBBIX
00CTOATENHCTB, HAMIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHUE pe3yJibTaTa NAEATEIbHOCTH MOCTABICHHON
HeMd M YCIOBUSM, OOBSICHATH NPUYUHBI JOCTIODKCHHUS WU
HEJOCTIKEHUS  IIeNM,  HAXOAUTh  OWMOKY, JaBaTb  OLCHKY
npUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 7 kJjacce OOyYarONIMICS TMOJTYYUT CIIETYIOIIHE
pEeAMETHBIE PE3YIbTATHI:

Yucnaa 1 BbIYMCICHUSA

BrimonssTe, codeTas yCTHbIE U MUCHMEHHBIE MPUEMBI, apupMeTHIecKue
JEUCTBUS C pallMOHATbHBIMU YUCIAMU.

Haxomuth 3HaYeHUS] YUCIIOBBIX BBIPAKCHUH, MPUMEHATH Pa3HOOOpa3HbIE
CrocoObl W TPHUEMBI  BBIYUCICHUS 3HAYCHWW JIPOOHBIX  BBIPAKCHUH,
cozepxkanmx OOBIKHOBEHHBIC U JICCSITUIHBIC APOOH.

[lepexonuThk OT OHON (HOPMBI 3aMHUCH YUCEI K APYToi (MpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO APOOB).

CpaBHUBATH U YIIOPSOUYUBATH PALIUOHAIIbHBIC YUCJIA.

OKpyrasTh Yucia.

BpINOMHAT TPUKUAKY UM OLEHKY pe3yJibTara BBIYUCICHUH, OIEHKY
3HQYEHUN YHCJIOBBIX BBIPAKEHUM. BBINOTHATH NEHUCTBUSA CO CTEHEHSAMU C
HATypaJbHBIMU NTOKA3aTEISIMH.

[IpuMeHsT, NOpHU3HAKK  JICIMMOCTH, PA3J0KEHUE Ha MHOXKUTEIU
HATypaJbHBIX YUCET.

Pemath npakTUKO-OpUEHTUPOBAHHBIE 3a7]a4M, CBSI3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPOMOPIHUOHATBHOCTBIO BEIUYMH, MPOLEHTAMH, WUHTEPIPETUPOBATH
pe3yabTaThl pEelIeHUs] 3aJad C Y4€TOM OrpPaHUYEHHUM, CBS3aHHBIX CO
CBOMCTBAMH PAaCCMaTPUBAEMBIX OOBEKTOB.

AsredOpanvecKkue BbIPpaKeHUs

Hcnonp3oBaTh  anreOpanveckyrd  TEPMHUHOJOTHIO W CHUMBOJIHKY,
MPUMEHSTH €€ B IPOIIECCEe OCBOEHUS yUeOHOTO MaTepHalia.

Haxomuth 3HaueHUs1 OyKBEHHBIX BBIPAKEHWUW MPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BremonasaTe  mpeoOpa3oBaHMsi  1EJOTO  BBIPAKEGHHUS B MHOTOYICH
MIPUBECHUEM TIOIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BpInonHAT, YMHOXKEHHE OJHOYJIEHAa HA MHOTOYIEH M MHOTOYJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIATh PA3I0KEHHUE MHOTOUYJIEHOB HAa MHOXKHUTENH C TOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIIEer0 MHOXHUTENS, TPYNIUPOBKH CIIAraeMbIX,
npuMeHeHUsT HOPMYJIT COKPAIIEHHOTO YMHOKCHHUSI.

[IpumensaTe TpeoOpa3oBaHUsT MHOTOWICHOB IS DPEIICHUS Pa3IUIHBIX
3a/1a4 U3 MATEMATUKU, CMEXKHBIX TPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaldbHBIMU MOKA3aTEJSIMU IS
peoOpa3oBaHUs BHIPAKCHHM.



YpaBHeHHs U HEPABEHCTBA

Pemars mMHENHBIE ypaBHEHHS C ONHOW NEPEMEHHOM, IPUMEHSIS IIPAaBUIIA
nepexosa OT MCXOJHOTO YpPaBHEHUS K pPaBHOCHIBHOMY eMmy. [IpoBepsrs,
SIBJISICTCS JIX YUCIIO KOPHEM YPABHEHHSL.

[TpumensaTs rpaduyeckue METOIbl IPHU PEIICHUH JTUHEHHBIX YpPAaBHEHUHN U
UX CUCTEM.

[TonOGupare mpumepsl map 4YMCes, SBJSIOMNIMXCSA PEHICHUEM JHMHEHHOTrOo
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM TIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C
JIBYMsI TIEPEMEHHBIMH, TOJB3YSICh I'paUKOM, MPUBOAUTH MPUMEPHI PEIICHUs
YpaBHEHHS.

Pewmate cuctemsl ByX JMHEHHBIX YPABHEHUHN C IBYMs NEPEMEHHBIMH, B
TOM YHCJIe Tpa(UIECKH.

CocTaBnsiTh M pelIaTh JUHEWHOE YPAaBHEHHE WJIM CUCTEMY JIMHEHHBIX
YPaBHEHMM II0 YCJIOBHUIO 3aJayd, HHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4H ITOJy4YEHHBIN pE3yJIbTaT.

DyHKIUA

N300paxaTh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE
3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alMCHIBATH YUCIIOBBIE
MPOMEXYTKH Ha aIreOpanvdeckoM s3bIKe.

OTtmeyarb B KOOPAMHATHOW IJIOCKOCTM TOYKH MO  3aJaHHBIM
KOOpAMHATAM, CTPOUTHh Trpaduku JuHEeHHBIX GyHKIUH. CTpouTh rpadux
byHkn y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIUN HW3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BpEMs, PACCTOSIHUE, LIEHA, KOJIHMYECTBO, CTOMMOCTB,
POU3BOJIUTENBHOCTD, BpEMS, 00bEM PabOTHI.

HaxoauTs 3HaueHre (QyHKIUH O 3HAYCHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocoO MpeacTaBiIeHUs U aHau3a UHpopMaluH,
U3BJIEKaTh W MHTEPOPETUPOBATh HWHGOPMALMI0O U3 TPadUKOB pealbHBIX
IIPOLIECCOB U 3aBUCHUMOCTEM.

K xonmy obOydenus B 8 kiacce oOydarommuiics MOJIYYUT CIEIyIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucsia ¥ BbIYMCICHUS

Hcnonp30BaTh HAYAJIBHBIE MPEACTABICHUS O MHOKECTBE IEMCTBUTEIIBHBIX
gyycen S CPaBHEHMSA, OKPYIJIEHHS UM  BBIYUCICHUH, H300pakaTh
JEUCTBUTEBHBIE YMCIIA TOYKAMU Ha KOOPAUHATHOU ITPSMOMU.

[TpuMeHATh TOHATHE APUPMETHUECKOTO KBAJIPATHOTO KOPHSA, HAXOAWTH
KBaJIpaTHbIE KOPHH, UCTIOJIB3YS MPU HEOOXOAMMOCTH KAJIbKYJISTOP, BBHITOIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COJEPKAIIMX KBaJApaTHbIE KOPHH, HCHOJIB3YS
CBONMCTBA KOpPHEH.

Hcnonp30BaTh 3anucu OOJBIINX U MAJIbIX YHCEI C TOMOIIBbIO JECITHYHBIX
npoOeit u creneneit yncna 10.

AJireOpanveckne BbIpaKeHUs

[IpuMeHATh TOHATUE CTENEHU C LEJNbIM I[10Ka3aTeJIEM, BBIIOJHATh
npeoOpazoBaHus BIPAXKEHHM, COEPIKAIUX CTENEHH C LIETIbIM MOKA3aTENIEM.

BoInonHATE TOXKAECTBEHHBIE MPEe00pa30BaHUs PAlMOHATBHBIX BbIPAXKCHHI
Ha OCHOBE MpaBWJI ICHCTBUI HAJl MHOTOUWICHAMH U alreOpandecKuMu Ipo0sSMu.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIN.

[TpumensaTs npeoOpa30oBaHUs BBIPAXKEHUI AJIsl pEIICHUs Pa3IUYHbIX 3a7a4
W3 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEAIBHOU MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA



Pemars nuHeliHble, KBagpaTHBIE YPABHEHUS U PALMOHAJIBHBIE YPABHEHUS,
CBOJSAIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C IBYyMs IEPEMEHHBIMMU.

[IpoBOAUTE MPOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPaBHEHUU,
B TOM YHUCJIE€ C IPUMEHEHHEM TpauiecKuX MpeacTaBiIeHUN (yCTaHABINBATh,
MMEET JIM yPAaBHEHHWE WJIM CHUCTEMAa YPABHEHUM PELICHUS, €CIU HUMEET, TO
CKOJIbKO, U MPOYEE).

[lepexonuThs OT coBecHON (HOPMYIHPOBKHU 3aauM K €€ anredpandeckon
MOJENM C IIOMOLIBIO COCTABJIEHUS YPABHEHUS WM CHUCTEMBl yPaBHEHMH,
WUHTEPIIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJa4d I1OJyYECHHBIN
pe3yabTar.

[IppMeHATH CBOMCTBA YHMCIOBBIX HEPABEHCTB JUIA CPAaBHEHUS, OLICHKH,
pemaTs JIMHEMHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX CHCTEMBI, JaBaTh
rpaduyecKyr0 WIUTIOCTPAIMI0 MHOXKECTBA PEIICHUH HEpPAaBEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKIUA

[TonnMath 1 UCTIONB30BATh (PYHKIIMOHATBHBIE TTOHITUS U SI3bIK (TEPMUHBI,
CUMBOJINYECKUE 0003HAUECHMSI), OMPEENATh 3HAUeHUE (DYHKIUU MO0 3HAYEHUIO
apryMeHTa, OINpeesTh CBOMCTBA (YHKIUH MO €€ rpaduKy.

CtpouTts TpaduKu dIeMEeHTapHBIX (pyHKINUN BUIA:
y =k/x, y=x2, y = x3,y = |x|, y = VX, OIICHIBATH CBOICTBA YHCIOBON

dbyHKIMY 110 €€ rpaduKy.

K xoniy oOydyenuss B 9 kijacce OOyYarONIMIICS TMOTYYUT CIIETYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yuciaa 1 BbIYMCICHUSA

CpaBHUBaTh U yIOPSI0YMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

BoimonusaTe apudmernueckue ASHCTBUS € pPalMOHATBHBIMH YHCIAMHU,
codyerasg YCTHbIE M IHCbMEHHBbIE NPHUEMBI, BBIIOJHATH BBIYHCICHUS C
UppalOHATbHBIMU YHCIAMMU.

Haxomnte 3HaueHUs CTENEHEWM C LEIbIMHA TMOKA3aTeIsIMA U KOPHEH,
BBIUKCIIATH 3HAUEHUS YHCITOBBIX BBIPAXKECHHUIA.

OKpyrasTe AEUCTBUTENbHBIE YHCIIA, BBINOIHATH NPUKHUAKY pe3yibTaTa
BBIYMCJIEHNN, OLIEHKY YHCJIOBBIX BBIPAKECHUM.

YpaBHeHHs U HEPABEHCTBA

Pewmate nuHeiHbIE U KBaJApaTHbIE YPABHEHUS, YPABHEHHMSI, CBOIAIIUECA K
HUM, IPOCTEUIINE TPOOHO-PALIMOHAIBHBIE YPABHEHHS.

Pemate cuctembl ABYX JIMHEWHBIX YPaBHEHUH C ABYMS MEPEMEHHBIMU U
CUCTEMBbl JBYX YypaBHEHHMIl, B KOTOpPBIX OJHO YpaBHEHHE HE SBISIETCS
JIMHEVUHBIM.

Pemate TexkcTOBBIC 3amaunM alreOpandeCcKHM CIOCOOOM C TOMOIIBIO
COCTABJICHUS] YPaBHEHHsS WM CHUCTEMBl [BYX YpaBHEHUH C JBYMs
IIEPEMEHHBIMHU.

[IpoBOAUTE MpPOCTENUIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPaBHEHUU,
B TOM YHUCJIE€ C IPUMEHEHUEM TpaduiecKuX MpeacTaBiIeHUI (yCTaHABINBATh,
MMEET JIM ypAaBHEHHWE WJIM CHUCTEMAa YPABHEHUM PELICHUS, €CIU HUMEET, TO
CKOJIbKO, U MPOYEE).

Pemarp nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaThb
peleHrne HEPABEHCTB Ha YMCIIOBOW NIPSAMOM, 3aMACHIBATh PELIEHNE C IOMOLIBIO
CHMBOJIOB.



Pemare cuctembl JIMHEMHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,
BKJIFOYAIOIINE KBAJAPAaTHOE HEPABEHCTBO, H300pa)xkaTh PEIICHUE CHUCTEMBI
HEPABECHCTB HA YKCJIOBOM TMPSAMOM, 3alMChIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a4a4.

DOyHKIUA

Pacno3naBate (pyHKIMM M3ydeHHBIX BUAOB. [loKa3piBaTh CXeMaTUYECKU
pacmosoXkeHne Ha KOOPAMHATHOM IMIIOCKOCTU rpadukoB GyHKIUM Buaa: y = kx,
y=kx+b y=ki y=ax2 +bx+c y=x3 y=1x y=|x|, B 3aBHCHMOCTH OT

3HaYeHUH KOA()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMA.

CtpouTth u n300paxaTb CXeMaTUYEeCKH TpaduKu KBAAPATUIHBIX (PYHKIIHH,
OTHCHIBAaTh CBOMCTBA KBaAPATHUHBIX (DYHKIUH 1O UX rpadukam.

Pacno3naBate KBagpaTuyHyl0 (QYHKUHIO 1O QopMmyJsie, NPUBOAUTH
IpUMEpPHI KBaAPATHUHBIX (YHKIIUN U3 peabHON KU3HU, PU3UKU, TEOMETPHUU.

YucioBble NM0C/I€10BATEILHOCTH H POTrPeccUuu

PacnioznaBate apudmeTHUecKyl0 W TEOMETPUUYECKYI0 NpPOrpeccHuu mpu
pa3HBIX CIIOCO0aX 3a/IaHMUs.

BbINMOMHATE BBIUKCICHHUS C HCMIOJb30BaHHEM (QOpMYyJT N-ro 4YjIeHa
apu(MeTHIECKON U TEOMETPUUYECKOI MPOTrpecCcrii, CyMMbI IIEPBBIX N YJICHOB.

N300paxarh 4ieHBl MOCIEAOBATEIBHOCTH TOYKAMHM Ha KOOPIWHATHOU
TUIOCKOCTH.

Pemats 3amaum, CBA3aHHBIE C YHCIOBBIMU MOCIEA0BATEIBHOCTIMHU, B TOM
qHuclie 3aJayd U3 peaJbHON KHU3HU (C MCHOIB30BAHUEM KAaJbKYJIATOPA,
U(POBBIX TEXHOIOTHI).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KITACC
HanmenoBanue KosnuectBo yacos
Ne JIeKT
pa3jesioB H TeM KonTpoJsbHble IIpakTH4eckne
n/n Bcero o0pa3c
NporpamMmel paboThI paboThI
Yucna u
1 BBIUHCIICHMSL. 55 ) bubmm
PannonansHbIe https://1
yucia
Anrebpanueckue bubnn
2 27 1
BBIPAKECHUS https://t
YpaBHeHus u Butnu
3 20 1
HEpPaBEHCTBA https://t
Koopaunatel u bubnu
4 24 1
rpaduku. OyHKIUA https://1
5 [ToBTOpEHUE M 6 ) bubmm
00o00mIeHne https:/1
OBIIEE KOJIMYECTBO
YACOB I10 102 5 0
I[TPOI'PAMME




8 KUIACC

HanmenoBanue KosnuectBo yacos
Ne DJIeKT
Pa3JecjioB M TEM KonTpoJsbHble IIpakTHyeckne
n/n Bcero 00pa3sc
NnporpamMmMel padoThI padoThI
Yucna u
bubmun
1 BBIUMCJICHUS. 15
https://1
KBanparnusie kopHU
Yucna u
) BBIYHCIICHUS. 7 bubmm
CreneHs ¢ 1ENbIM https://1
noka3aresnem
Anrebpanueckue
3 BBIPAKEHUS. 5 ! bubmm
KBanparusiit https://1
TPEXUIIEH
Anrebpanyeckue
4 BBIPKCHHUSI. 15 ! bubnu
Anrebpanueckas https:/1
IpoOb
YpaBHeHus u
5 HEPaBEHCTBA. 15 ) bubnu
KBanpatHbie https://t
ypaBHEHUS
6 YpaBHeHus u 13 bubnu
HEPaBEHCTBA. https://1




Cucrembl
ypaBHEHUH
YpaBHeHuUs U
bubmu
7 HEPaBEHCTBA. 12
https://1
HepasencrtBa
@DYHKIMH. bubmm
8 5
OCHOBHbIE TIOHSTHS https://1
9 DYyHKITUH. 9 bubnu
Yucnobie GyHKIIUHA https://1
10 [ToBTOpEHUE M 6 bubmm
00o00mIeHne https:/1
OBIIEE KOJIMYECTBO
YACOB I10 102

ITPOTPAMME




9 KUIACC

No HaumMenoBaHnue Koyu4yecTBO UacoB 3
Jiel
n/ pa3ieJIOB U TEM KoHnTpoabHbIie IIpakTnyeckue
Bcero oope
1| nmporpaMmMsbl padoTbI padoThI
1 Yucna ¥ BEIYMCICHUS. 9 buo;
JleficTBUTENIbHEIC YHCIIa https
YpaBHeHus U
buo;
2 HEPABEHCTBA. Y PABHEHHUS 14 1
v o https
C OJIHOM IepeMEeHHOM
YpaBHeHus u
buo;
3 HepaBeHcTBa. CHCTEMBbI 14 1
" https
ypaBHEHUI
YpaBHeHus u
bu6;
4 HEpaBEHCTBA. 16 1
https
Hepasenctpa
bu6;
5 o
YHKIHH 16 1 https
6 UYucnosbie 15 1 buo;
MOCJIEIOBATEIILHOCTHU https
. [ToBTOpeHue, o6o0mIEeH e, 18 i bu6;
cucTeMaTH3alus 3HaHu! https
OBIIEE KOJIMYECTBO
102 6 0

YACOB 110 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4yacoB
Ne
JlaTa
n/ Tema ypoka KounTtpoJabHbie IpakTH4eckne
Bcero H3Y4YeHHs
n padoTbI padoTbI

[TonsaTHe parmoHaIbLHOTO
yucia

Apudmernueckue
JIEUCTBUS C
palMOHaIbHBIMU YU CIIAMU

Apudmernueckue
JIEUCTBUS C
palnMoHaTbHBIMU YUCIIAMH

Apudmernueckue
JIEUCTBUS C
palMoHaTbHBIMU YUCIIAMH

Apudmernueckue
JIEUCTBUS C
panoHaTbHBIMU YUCIIAMH

Apudmernueckue
JIEUCTBUS C
palMOHaIbHBIMU YU CIIAMU

CpaBHeHue,
YHOPSAOYMBAHUE




PpaluOHAJIbHBIX YHUCCIT

CpaBHeHue,
yYHOpSA0YUBAaHUE
palOHAIbHBIX YNCEI

CpaBHeHue,
YHOpSA0OYMBAHUE
palOHAIbHBIX YNCEI

10

CreneHs ¢ HaTypaJbHBIM
nokKasaresaem

11

CteneHpb ¢ HATypaJIbHBIM
noka3zaTeseM

12

CreneHs ¢ HaTypaJbHBIM
noKazarejaeM

13

CteneHb ¢ HaTypaJIbHBIM
nokaszaTeseM

14

CreneHs ¢ HaTypaJbHBIM
noKazaresaem

15

Perrenre ocCHOBHBIX 3aga4
Ha poOu, MPOLIEHTHI U3
peanbHOM PAKTUKH

16

Penrenuvie oCHOBHEIX 3a1a4
Ha ApoOH, MPOIIEHTHI U3
peaIbHOM MPaKTUKU




17

Perrenrie ocCHOBHBIX 3a1a4
Ha ApoOH, MPOIIEHTHI U3
peaIbHOM MPaKTUKU

18

Perrenrie oCHOBHBIX 3aa4
Ha IpoOu, MPOLIEHTHI U3
peanbHOM PAKTUKH

19

[Ipu3Haku nenumMocTu,
pas3noKeHus Ha
MHOKUTEJIA HATYpPaJIbHbIX
qucen

20

[Ipu3Haku nenumMocTu,
pa3noKeHus Ha
MHOKHUTEJIA HATYpPaJIbHbIX
qucen

21

PeanbHBIE 3aBUCUMOCTH.
[Ipsimast 1 oOpaTHas
MIPOTIOPITHOHATIEHOCTH

22

PeanpHBIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPOTIOPITHOHAIEHOCTH

23

PeanpHBIE 3aBUCUMOCTH.
[Ipsimast 1 oOpaTHas
MPOTIOPITHOHATIEHOCTH

24

PeannHbIe 3aBUCUMOCTH.
[Ipsimas u oOpaTHas
MPOMOPIIMOHAIEHOCTH




25

KonrtponsHas pabora o
TeMme "PanmosannHbIe
gucia"

26

bykBeHHbIe BhIpaKeHUS

27

IIepemeHnHsle.
JonmycTuMble 3HaUEHUS
MIEPEMEHHBIX

28

DopMmyisl

29

DopMmyIsl

30

[IpeoOpazoBanue
OYKBEHHBIX BBIPAKCHUH,
PacKpbITHE CKOOOK 1
MPUBEICHUE TTOT00HBIX
cllaraeMbIxX

31

[IpeoOpazoBanue
OYKBEHHBIX BBIPKCHUH,
PacKpbITHE CKOOOK 1
MPUBEICHUE TTOT00HBIX
cJlaraeMbIX

32

[IpeoOpazoBanue
OYKBEHHBIX BBIPKCHUH,
PacKpbITHE CKOOOK 1
MPUBEICHUE TTOT00HBIX
cJlaraeMbIX

33

[IpeoOpazoBanue




OYKBEHHBIX BBIPAKCHUH,
PacKpbITHE CKOOOK 1
MIPUBEICHUE TTOT00HBIX
cllaraeMbIX

CBoiicTBa CTENEHH C

34 HaTypaJIbHBIM
IIOKa3aTejieM
CBOMCTBa CTEIICHU C

35 HaTypaJIbHbIM
IIoKa3aTejieM
CBOMCTBa CTEIICHU C

36 HaTypaJIbHbIM
IIOKa3aTejieM

37 MHoro4JIeHBI

38 MHorouieHbI

39 CnoxxeHue, BEIYUTAHUE,
YMHOXXEHUE MHOTOYJICHOB

40 CrnokeHune, BRIYUTAHNUE,
YMHO)XKCHHE MHOTOYJICHOB

A1 CnoxxeHue, BEIYUTAHUE,

YMHOKCHHUC MHOTOYJICHOB




CrnoxeHune, BEIYUTAHNUE,

42
YMHO>K€HHE MHOTOYJIEHOB

43 DopMyIIbl COKPALIEHHOTO
YMHOKEHHS

44 DopmyJibl COKPAIIEHHOTO
YMHOKECHHS

45 DopmyJibl COKPAIIEHHOTO
YMHOKECHHS

46 DopMyIIbl COKPALIEHHOTO
YMHOKEHHS

47 DopmyJibl COKPAIIEHHOTO
YMHOKEHHS

43 PaznoxeHrne MHOTOYIEHOB
Ha MHOXXUTEJH

49 Pa3noxeHnne MHOTOWIEHOB
Ha MHO>XUTENN

50 PaznoxeHnne MHOTOYIEHOB

Ha MHOXXUTCIIN

51

Pa3noxeHrne MHOrO4WIEHOB




Ha MHOXXUTCIIN

52

KonrponsHas pabora o
Teme "AnreOpanueckue
BBIpaKEHUS"

53

YpaBHeHue, IpaBuia
npeoOpazoBaHus
YpaBHEHHS,
PaBHOCHJILHOCTb
ypaBHEHUH

54

JIuHeitHoe ypaBHEHHUE C
OJIHOM IIEPEMEHHON,
pELLICHUE JIMHENHBIX
ypaBHEHUH

55

JIuHeitHOe ypaBHEHHUE C
OJHOU EPEMEHHOM,
pellIeHUE JTUHENHBIX
ypaBHEHUH

56

JIuHeitHOe ypaBHEHHUE C
OJHOU IEPEMEHHOM,
pellIeHUE JTUHENHBIX
ypaBHEHUH

57

Penrenue 3amau ¢
MTOMOINIBIO YPABHEHHI

58

Pemenue 3anau c
MOMOINIBIO YPABHEHHI




59

Penrenue 3amau ¢
MMOMOINIBIO YPABHEHHI

60

Pewenune 3anau ¢
IIOMOIIBIO YPAaBHEHUIN

61

JIuHeitHOe ypaBHEHHUE C
JBYMsI IEPEMEHHBIMU U
ero rpaduk

62

JIuneiiHoe ypaBHEHME C
JBYMsI IEPEMEHHBIMU U
ero rpaduk

63

Cucrema AByX JINHEHHBIX
YPAaBHEHUH C ABYMsI
[IEPEMEHHBIMU

64

Cucrema AByX JINHEHHBIX
YPAaBHEHUH C ABYMsI
[IEPEMEHHBIMU

65

CucreMa IByX JTUHEUHBIX
YPAaBHEHUH C ABYMsI
NepeMEHHBIMU

66

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C JIBYMsI
NepeMEHHBIMHU

67

Penrenue cucrem
ypaBHEHUH




Penrenue cucrem

68 .
yYpaBHEHUH

69 Pemenue cucrem
YpaBHEHUH

70 Pemenue cucrem
ypaBHEHUH

71 Pemenue cucrem
ypaBHEHUH
KonrtponsHas pabota o

72 teme "JIuHeitHbie
ypaBHeHus"

7 Koopaunara Touku Ha
IpsIMOM

74 UucnoBble MPOMEKYTKU

75 YucnoBble MPOMEKYTKU
Paccrosinne mexny n1ByMs

76 TOYKAMU KOOPAMHATHOU
MPSAMOI
Paccrosinue mexny nByms

77 TOYKaMU KOOPAMHATHOU
IpsIMOM

78 [IpsimoyronbHas cucreMa




KOOpAWHAT Ha INIOCKOCTHU

IIpssmoyronbHas cucreMa

79
KOOpJMHAT Ha MJIOCKOCTH
20 [Tpumeps! rpadukoB,
3aJIaHHBIX (opMyITaMHu
81 [Tpumeps! rpadukos,
3aJaHHbIX (OpMyITaMU
%) [Tpumeps! rpadukoB,
3aJIaHHBIX (OopMyITaMHu
23 [Tpumeps! rpadukos,
3aJJaHHbIX (OpMyITaMU
84 Urenue rpadukoB
pEaJIbHBIX 3aBUCUMOCTEN
25 Yrenwne rpadukoB
pEaJIbHBIX 3aBUCUMOCTEN
86 [Tonsitne GyHKIIIN
87 I'padux Gpynkumm
88 CaoiicTBa (hyHKIMH




89 CaoiicTBa GHyHKIHHA

90 Jluneiinas GpyHKIUSA

91 Jluneiinas GyHKIUs

9 [Moctpoenue rpadpuka
JTUHEHHON (QYHKIUU

93 [Toctpoenue rpadpuka
JTUHEHHON QYHKIUU

94 I'padux pynkumm y =[x|

95 I'padux byskmmm y =X|
KonTposnbHas paboTa mo

96 teme "KoopauHaTel u
rpad¢uku. OyHKun"
[ToBTOpEHKME OCHOBHBIX

97 MOHATHI U METOJIOB Kypca
7 xj1acca, 0000IIcHHE
3HAHUHN
[ToBTOpEHME OCHOBHBIX

08 IIOHATUHI U METOJIOB Kypca

7 Ki1acca, 0000IIeHE
3HAHUM




99

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB Kypca
7 xj1acca, 0000IIcHHE
3HAHUI

100

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJI0B Kypca
7 Ki1acca, 0000IIeHE
3HAaHUU

101

Hrorosast KOHTpOJIBHAA
pabota

102

[ToBTOpEHME OCHOBHBIX
MOHATHI U METOJI0B Kypca
7 Ki1acca, 0000IIeHE
3HAHUHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




8 KUIACC

KoandyecTBO 4acoB

Ne
JlaTa
n/ | Tema ypoxka KoHTpoabHbIe IpakTuyeckue
Bcecero N3Y4YEeHHUS
n padoThI padoThI
1 KBagpaTHbIii KOpEHb U3
qucia !
) [TonsiTre 06
UPPALMOHATILHOM YHCIIE !
JlecaTUuHBIS
3 PUOTKEHUS 1
UPPALMOHATBHBIX YUCE
Jecsatuaabie
4 MPUOTMKESHUS 1
UppaLMOHATIBHBIX YHCE
5 JlericTBUTEIBHBIC YHCIIa 1
6 CpaBHeHue
JNEHCTBUTENBHBIX YHCET !
7 CpaBHeHue
JEUCTBUTENBHBIX YUCET !
g Apudmernueckuit
KBaJPaTHBIN KOPEHb !
9 YpaBHeHue Buaa X* = a 1

CBoiicTBa




apuMeTHIECKUX
KBaJIpaTHBIX KOpPHEH

11

CaoiicTBa
apuMeTHIECKUX
KBaJPaTHBIX KOPHEH

12

[IpeobpazoBanue
YUCJIOBBIX BBIPAXKEHUH,
coJieprKalInx
KBaJIpaTHbIE KOPHU

13

[IpeoOpazoBanue
YHCJIOBBIX BBIPAXKEHUH,
coJieprKalInx
KBaJIpaTHbIE KOPHU

14

[IpeoOpazoBanue
YHCIIOBBIX BBIPKEHUH,
CoJIepIKaIIIX
KBaJ[paTHbIC KOPHH

15

[IpeoOpazoBanue
YHCIIOBBIX BBIPKEHUH,
COJIepIKAIIIX
KBaJ[paTHbIC KOPHH

16

CreneHsb ¢ LEJIbIM
MOKa3aTejIeM

17

CrangaprHas 3amuch
gucia. Pasmepsl
00BEKTOB




OKpY’KaroIiero Mupa (0T
2JIEMEHTAPHBIX YaCTHUI]
710 KOCMUYECKHX
00BEKTOR),
JUINTEIILHOCTh
IPOLIECCOB B
OKpY’KarolleM MUpe

CBoiicTBa CTEIEHH C

18 IIEJIBIM TTOKa3aTelIieM

19 CBOICTBa CTEIICHU C
LICJIBIM II0KA3aTeIeM

20 CBolicTBa CTEIICHU C
IIEJIBIM TOKa3aTelIieM

71 CBOICTBa CTEIICHU C
LICJIBIM II0KA3aTeIeM

2 CBOMCTBa CTEIICHU C
LICJIBIM II0KA3aTeIeM

23 KBanpaTHbiii TpEXUIIeH

24 KBanpaTHbiii TpEXUIIeH
Paznoxenue

25 KBaJPaTHOIO TpEXUJICHa
Ha MHOXKHTCIU

26 Paznoxenue

KBaJPaTHOIO TPEXUJICHA




Ha MHOXXUTCIIN

27

KonrponsHas padora o
temaMm "KBagpatHbie
kopHU. CTeneHu.
KBanpaThslii TpexuseH'

28

Anrebpanyeckas 1poOb

29

JlonmycTuMble 3HaYEHUS
MIEPEMEHHBIX,
BXOJIALINX B
anreOpanveckue
BBIPAXKEHUS

30

JonmycTuMble 3HaUEHUS
MIEPEMEHHBIX,
BXOJISALINX B
anreOpanvecKue
BBIPAXKEHUS

31

OCHOBHO€E CBOWCTBO
anreOpanveckoit 1poou

32

Coxkpaienue apooei

33

Cokpaienue apooei

34

Coxkpaienue apooei

35

CrnokeHue, BRIYUTAHNUE,




YMHOKCHHEC U JCIICHUC
anreOpanvecKux
npobeit

36

CnoxxeHue, BEIYNTAHUE,
YMHOXXEHUE U JICIICHHE
anreOpanyecKux
npoOeit

37

CnoxxeHue, BEIYNTAHUE,
YMHOXXEHUE U JICTICHHE
anreOpanyecKux
npoOeit

38

CnoxxeHue, BEIYNTAHUE,
YMHOXXEHUE U JICTICHNE
anreOpanyecKux
npoOeit

39

[IpeoOpazoBanue
BBIPAYKCHHUI,
coJepKaInX
anreOpandeckue Ipoou

40

[IpeoOpazoBanue
BBIPAYKCHHI,
coJieprKalnx
anreOpandeckue aJpoou

41

[IpeoOpazoBanue
BBIPAYKCHHUI,
coJieprKalnx
anreOpandeckue aJpoou




KonrtponsHas padora o

42 teMe "AnreOpandeckas
JIpoOp"

43 KBanpaTHoe ypaBHEHHE

44 Henonnoe kBanpatHoe
ypaBHEHUE

45 Henonnoe kBanpatnoe
ypaBHEHUE
dopMya KOpHEH

46 KBaJpaTHOTO
ypaBHEHUS
dopmyna KOpHEH

47 KBaJI[paTHOTO
YpaBHEHUS
dopmyna KOpHEH

48 KBaJIpaTHOTO
YpaBHEHUS

49 Teopema Buera

50 Teopema Bueta
Pewienne ypaBHeHui,

51 CBOJSIIINXCS K

KBaApaTHbBIM




52

Pewienne ypaBHeHui,
CBOIAIIUXCS K
KBaJIPaTHBIM

53

[Ipocteiimme npoOHO-
panuoOHaJIbHBIC
ypaBHEHUSA

54

[Ipocteiimme apoOHO-
panuoHaJIbHBIC
ypaBHEHUS

55

Penienne TekcToBBIX
3a/1a4 ¢ IIOMOILBIO
KBaJPaTHBIX YPaBHCHUU

56

Penrenue TeKCTOBBIX
3a/1a4 C IIOMOIIILIO
KBaJIPAaTHBIX YPaBHCHUN

57

KonTtponbHas padota mo
teme "KBaapatHbie
ypaBHEeHUs"

58

JIuneiiHoe ypaBHEHHUE C
JBYMSI IEpEMEHHBIMU,
ero rpaduk, IpuMepbl
pellIeHNs] ypaBHEHHI B
LEJBIX YUCIIax

59

JIuneiiHoe ypaBHEHUE C
JBYMSI IEPEMEHHBIMH,
ero rpaduk, npuMepsl




pelIeHusl ypaBHEHUN B
LEJIBIX YUCIIaX

60

JIuneiiHoe ypaBHEHUE C
JBYMsI IEPEMEHHBIMH,
ero rpauk, mpuMepsl
peleHusl ypaBHEHUN B
LEJIBIX YUCIIaX

61

Pemenue cucrem aByx
JIMHEHHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

62

Pemenue cucrem aByx
JIMHEHHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

63

Pemenue cucrem aByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

64

[Tpumepsnl penieHus
CHCTEM HEJIMHEUHBIX
YpaBHEHUH C JBYMsI
NEePEMEHHBIMU

65

[Ipumepsnl penieHus
CHCTEM HEJIMHEUHBIX
YpaBHEHUH C JIBYMsI
NEePEMEHHBIMU

66

I'papuueckas
UHTEpIpeTaLns
YpaBHEHUSI C IBYMSI




NEPCMCHHBIMU U CUCTEM
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

67

I'padpuueckas
MHTEPIIPETALNS
YPaBHEHUS C ABYMs
NIEPEMEHHBIMU U CUCTEM
JIMHEUHBIX YPABHEHUN C
JIBYMsI IEPEMEHHBIMU

68

Pernrenue TeKCTOBBIX
3a7a4 C IIOMOIILIO
CUCTEM ypaBHEHUI

69

Pernrenue TeKCTOBBIX
3a7a4 C IIOMOIILIO
CUCTEM ypaBHEHUI

70

Penrenue TeKCTOBEBIX
3a7a4 ¢ IIOMOIIBIO
CUCTEM ypaBHEHUI

71

UucnoBbie HEPABEHCTBA
Y WX CBOWCTBA

72

UucnoBbie HEpABEHCTBA
Y WX CBOWCTBA

73

HepasenctBo ¢ oHOM
[IEPEMEHHON

74

JIuneliHbIe HEPABEHCTBA
C OJTHOM NIEPEMEHHOU U




UX pElIeHNe

75

JIuneliHbIe HEPABEHCTBA
C OJTHOM IIEPEMEHHOU U
UX pelIeHue

76

JIuneliHbIe HEPABEHCTBA
C OAHOM NEPEMEHHOU U
UX pelIeHue

77

CucTeMbl THHESHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOMN U UX
peuieHue

78

CucTeMbl THHESHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOMN U UX
perieHue

79

CucTeMbl THHESHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOMN U UX
penieHue

80

N3o00pakeHne pereHus
JIMHEITHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YHUCJIOBOM
PSMO

81

N3obpakenue pereHus
JIMHEHHOTO
HEpaBEHCTBA U UX




CUCTEM HA YUCJIOBOU
PSMO

82

KonrponsHas padora o
temaM "HepaBeHcTBa.
Cucremsl ypaBHeHUI"

83

[onarue GpyHkuUU

84

Ob6unacTp onpeaeneHus
Y MHOKECTBO 3HAYCHUI
byHKIIIN

85

Croco0s! 3aanust
byHKIII

86

I'padux bysxIIN

87

CaoiicTBa QyHKIINU, UX
0TOOpakeHHE Ha
rpaduke

88

YreHne 1 NOCTpOEHUE
rpa¢ukoB QyHKITHI

&9

[Tpumeps! rpadukoB
(GyHKUIUH, OTpaskaroLINX
peasibHbIe MPOLIECCHI

90

DyHKIMH,
OIHCHIBAIOLIUE MPSAMYIO
U 00paTHYIO
IIPONOPLUOHAIILHBIE
3aBUCUMOCTH, X




rpaduku

91

l'unepOona

92

['unepOoia

93

I'padux byskmmm y = x>

94

I'paduk Pynkmmu y = x>

95

OYyHKIUU y =X2, Y = X3,
y = VX, y =|[x[;
rpadguvecKoe pemeHue
YpaBHEHUH U CUCTEM
ypaBHEHUH

96

OYyHKIUU y =X2, Y = X3,
y = VX, y =|[x[;
rpaduueckoe pereHne
YPABHEHUH U CUCTEM
ypaBHEHUH

97

[ToBTOpEHME OCHOBHBIX
MOHSATHUN M METOJIOB
KypcoB 7 U 8 KJIaccoB,
000011IeHIE 3HAHUIT

98

[ToBTOpEHME OCHOBHBIX
MOHSATUHN U METOI0B
KypcoB 7 U 8 KJIaccoB,
000011IeHIE 3HAHUIT




99

[ToBTOpEHME OCHOBHBIX
IOHSATUN U METOIOB
KypcoB 7 1 8 KJ1accoB,
00001IeHE 3HAHUHT

100

[ToBTOpEHME OCHOBHBIX
MOHSATHUN M METOJIOB
KypcoB 7 U 8 KJIaccoB,
000011IeHIE 3HAHUIT

101

NtoroBast KOHTpoOJIbHAS
pabota

102

[ToBTOpEHKME OCHOBHBIX
IOHATUN U METOIOB
KypcoB 7 1 8 KJ1acCoB,
0000111eHIE 3HAHUT

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




9 KUIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTuyeckue
padoTbI

JlaTa
H3yUeHust

PanmonansHBIC UHCa,
HppaIMOHATILHBIE YHCTIa,
KOHEYHBIE U OECKOHEYHBIE
NECATUYIHBIC TPOOH

MHokecTBO
JIEMCTBUTEIBHBIX YUCET;
JIEMCTBUTEIBHBIC YHCIIa KaK
OeCKOHEUHbIE JSCATUYHBIE
Ipoou

BzauMHO ogHO3HAYHOE
COOTBETCTBUE MEKY
MHOKECTBOM
JICCTBUTEIIBHBIX YUCEI U
MHOKECTBOM TOUYEK
KOOPAMHATHOM MPSIMOi1

CpaBHeHue
JNEHCTBUTENHHBIX YHCEN,
apupMeTHIECKHUEe EeHCTBHS
C NE€HCTBUTEIbHBIMU
quclaMu

[TpubnmxEHHOE 3HAYCHNE




BEJIMYUHBI, TOYHOCTH
MPUOTKEHUS

OxkpyriieHue yucen

OxkpyrieHue yucen

[Ipukuaka u orieHKa

8 pE3yJIbTaTOB BBIYMCIICHUN

9 [Ipukuaka u orieHKa
pE3yJIbTaTOB BBIYMCIICHUN
JIuneliHoe ypaBHEHUE.

10 Pemenue ypaBHeHUH,
CBOJSAIIUXCS K JIMHEHHBIM
JIuneliHoe ypaBHEHUE.

11 Pewrenne ypaBHeHui,
CBOJSAIIUXCS K JIMHEHHBIM
KBanpaTtHOe ypaBHEHUE.

12 Pewenne ypaBHeHui,
CBOJAILIUXCS K KBAJPaTHBIM
KBanpatHoe ypaBHeHuUe.

13 Pemenue ypaBHenuit,
CBOIAIIMXCS K KBaJPAaTHBIM

14 bukBanpaTHble ypaBHEHUs

15 bukBangpaTHbie ypaBHEHUS




16

IIpumeps! pemeHus
YpPaBHEHUH TPEThEH 1
YeTBEPTOU CTENIEHEN
pa3oKEHUEM Ha
MHOXUTENH

17

IIpumeps! pemeHus
YPaBHEHUH TPEThEU U
YETBEPTOU CTEIIEHEH
pa3I0KEHUEM Ha
MHOKHTENH

18

Pemenue npo6HO-
paIMoHaIbHBIX YPaBHCHHIMA

19

Pemenne npo6HO-
palMOHAIbHBIX YPAaBHEHUI

20

Perrenuie TekCTOBBIX 3a4a4
anreOpandecKuM METOI0M

21

Perrenuie TekCTOBBIX 3a4a4
anreOpanvdecKuM METOA0OM

22

Pertenue TekCTOBBIX 3a4a4
anreOpanvdecKuM METOA0OM

23

Kontponbnas padota mo
Teme "YpaBHEHHS C OTHOU
nepeMeHHomn"

24

VYpaBHeHue ¢ IByMs
MIEPEMEHHBIMH U €r0




rpaduk

25

YpaBHeHHE ¢ IByMs
MIEPEMEHHBIMH U €I0

rpaduk

26

Cucrema ByX JIMHEHHBIX
YPaBHEHUH C IBYMsI
[IEPEMEHHBIMU U €€
pelieHue

27

CucreMa IByX JTUHEUHBIX
YpPaBHEHUH C IBYMSI
IIEPEMEHHBIMU U €€
perieHue

28

CucreMa IByX JTUHEUHBIX
YpPaBHEHUH C IBYMSI
MIEPEMEHHBIMHA U €€
peuieHue

29

CucreMa IByX JTUHEUHBIX
YpPaBHEHUH C IBYMSI
MEPEMEHHBIMHA U €€
peuieHue

30

Pemenue cucrem aByx
YpaBHEHUH, OJHO U3
KOTOPBIX JIMHEIHOE, a
JPyroe — BTOPOU CTENIEHU

31

Pemenue cucrem aByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JIMHEIHOE, a




IPYyroe — BTOPOH CTEIICHU

32

Pewenne cucreM nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOU CTENIEHU

33

Pewenne cucreM nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOU CTENIEHU

34

I'paduueckas
MHTEPIIPETALNS CUCTEMBI
YPaBHEHUH C IBYMsI
NIEPEMEHHBIMU

35

Pemrenue TeKCTOBBIX 3a1a4
anreOpandecKuM crocooom

36

Pemrenue TeKCTOBBIX 3a1a4
anreOpanvecKuM crocooom

37

Konrponbnas padora no
TeMe "CHucTeMbl
ypaBHeHUI"

38

UucnoBble HEPAaBEHCTBA U
UX CBOMCTBA

39

UucnoBble HEPAaBEHCTBA U
UX CBOMCTBA

40

JIuHeiiHble HEPABEHCTBA C




OJIHOW MEPEMEHHOU U UX
pelieHue

41

JIuHeliHbIE HEPABEHCTBA C
OJIHOW MEPEMEHHON U UX
peuieHue

42

JIuHeliHbIE HEPABEHCTBA C
OJIHOM MEPEMEHHOU U UX
peuieHue

43

CHcTeMbl THHEHHBIX
HEPABEHCTB C OJTHOM
IIEPEMEHHOMN U UX PEIICHUE

44

CHcTeMbl THHEHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOM U UX PEIICHUE

45

CHcTeMbl THHEHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOM U UX PEIICHUE

46

KBanpartHbsie HepaBeHCTBa U
UX pelieHue

47

KBanpaTHble HEpaBeHCTBA U
UX pelIeHNe

48

KBanparHbsie HepaBeHCTBa U
UX pelieHue

49

KBanpaTHble HEpaBeHCTBA U




UX pelIeHNe

50

KBanpaTHble HEpaBeHCTBa U
UX pelIeHNe

51

I'paduueckas
MHTEpIpeTaIys HEPaBEHCTB
Y CHCTEM HEPABEHCTB C
IBYMS IEpEMEHHBIMH

52

I'paduaeckas
MHTEpIpETAINS HEPAaBEHCTB
Y CHCTEM HEPaBEHCTB C
ABYMs ICPECMCHHBIMU

53

KonTtponbnas padota mo
teme "HepaBenctra"

54

KBangparuunas ¢pyHknus, eé
rpaduK U CBOMCTBA

55

KBangparuunas ¢pynkuus, eé
rpaduK U CBOICTBa

56

KBangparuunas ¢pynkuus, eé
rpaduK U CBOICTBa

57

[Tapabona, KOOpAUHATHI
BEPILINHBI TapalboIbl, OCh
CUMMETpPHUHU TTapadoIIbl

58

[Tapaboma, KOOpAUHATHI
BEPILIMHBI TapaboJIbl, OCh




CUMMETpPHUHU TTapadoIIbl

59

[Tapabona, KOOpAUHATHI
BEPILINHBI TapalboIbl, OCh
CUMMETpPHUHU TTapadoIIb

60

[Tapabona, KOOpAUHATHI
BEPILINHBI TapaboIbl, OCh
CUMMETpPHUHU TTapadoIIb

61

[TapaGomna, KOOpAUHATHI
BEPIIUHBI TapaboJIbl, OCh
CUMMETPHUH TapadoJIbI

62

[Tapabomna, KOOpAUHATHI
BEPIIUHBI TapaboJIbl, OCh
CUMMETPHUH TapadoIIbI

63

I'paduku pynkmmit: y = kx,
y =kx + b, y=k/x, y=x°,

y=VX, y=IX|

64

I'paduxu Qynkmii: y = kx,
y =kx + b, y=k/x, y=x3,

y=VX, y=Ix|

65

I'paduxu Qynkimii: y = kx,
y =kx + b, y=k/x, y=x3,

y=VX, y=Ix|

66

I'paduxu Qynkiwmii: y = kx,
y =kx + b, y=k/x, y=x3,

y=VX, y=Ix|

67

I'paduku pynkmmit: y = kx,




y =kx + b, y=k/x, y=x3,

y=VX, y=IX|

68

I'paduxu Qynkimii: y = kx,
y =kx + b, y=k/x, y=x3,

y=VX, y=Ix|

69

Konrponbnas padora mo
teMe "DyHKkuun"

70

TTousarue yncioBou
HOCIEI0BATEIbHOCTH

71

3aganue
MOCIIEI0BATEITLHOCTH
pEKyppeHTHOI (HOopMYIIOi 1
dbopMyII0ii n-TO YNeHA

72

Apudmeruueckas u
reoMeTpuuecKas
porpeccuu

73

Apudmernueckas u
reoMeTpuyIecKas
pOrpeccun

74

®opmyJibl N-TO WieHa
apupMeTHIECKON 1
reOMETPUYECKOMN
MPOTPECCUM, CyMMBbI
MEPBBIX N YJICHOB

75

®opmyJibl N-TO WieHa




apudmeTndeckoit u
reOMETPUYECKOMN
MPOTPECCUM, CyMMBI
MEPBBIX N YJICHOB

76

@opMyIIbl N-TO YJICHA
apudmeTndecKoit u
reOMETPUYECKOMN
MPOTPECCUM, CyMMBI
MIEPBBIX N YWICHOB

71

@opMyIIbl N-TO YJICHA
apudmeTndeckoit u
reOMETPUYECKOMN
MPOTPECCUM, CyMMBI
MEPBBIX N YWICHOB

78

@opMyIIbI N-TO YJICHA
apudmeTndeckoit u
reOMETPUYECKOMN
MPOTPECCUM, CyMMBI
MEPBBIX N YWICHOB

79

N3o0pakeHue uaeHOB
apudmeTndeckoit u
F€OMETPUYECKOU
MPOTPECCU TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

80

N3o0pakeHue 4aeHOB
apudmeTndecKoit u
reOMETPUYECKOMN




MPOTPECCU TOUKaMH Ha
KOOPAMHATHOM INIOCKOCTH

81

JIuHelHbIN 1
AKCIOHEHUHAIBHBIN POCT

82

CrnoHble TPOLIEHTHI

83

CrnoHble TPOLEHTBI

84

Konrponbnas padora mo
Teme "Yucnosbie
MOCJIEAOBATEILHOCTH "

85

[ToBTOpeHue, 06001ICeHNE 1
CHCTEMaTH3aIus 3HaHUH.
3anuce, CpaBHEHHUE,
JIEHCTBHUS C
JIEHCTBUTEIILHLIMHU
YHUCJIaMH, YACIIOBAs MpsiMast

86

[ToBTOpeHue, 06001ICHNE 1
cHCTeMaTH3alus 3HaHUH.
[IpoueHTsl, OTHOIIEHUS,
MPOTIOPIIUHU

87

[ToBTOpEeHmE, 0600mIEeHNE U
cucTeMaTu3alys 3HaHU.
Okpyrienue,
npuOIMKEeHNE, OlEHKA




88

[ToBTOpeHue, 06001ICHNE 1
cucTeMaTu3alys 3HaHU.
Pemrenue TeKCTOBBIX 3a1a4
apupMETHIECKUM
crmocodom

&9

[ToBTOpeHue, 06001IeHNE 1
CHCTEMaTH3aIus 3HaHUH.
Pertenuie TekCTOBBIX 3a4a4
apupMETHIECKUM
crmocodom

90

[ToBTOpeHue, 06001ICHNE 1
CHCTEMaTH3aIus 3HaHUH.
Perrenuie TekCTOBBIX 3a1a4
apu(pMETHIECKUM
CII0co00M

91

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTU3ALMs 3HAHUM.
ITpeoOpazoBanue
anreOpandecKux
BBIPKEHUH, TOMYCTHUMbBIS
3HAYEHUS

92

[ToBTOpeHue, 06001ICHNE 1
CUCTEMaTU3alMs 3HAHUM.
ITpeoOpazoBanue
anreOpandecKux
BBIPKEHUH, TOMYCTHUMbBIS
3HAYEHUS




93

[ToBTOpeHue, 06001ICHNE 1
cucTeMaTu3alys 3HaHU.
[TpeobpazoBanue
anre0pandecKux
BBIPQKEHUH, TOMyCTUMbIE
3HaYEHUS

94

[ToBTOpeHue, 06001ICHNE 1
CUCTEMaTU3ALUs 3HAHUM.
[IpeobpazoBanue
anre0pandecKux
BBIPQKEHUH, TOMyCTUMbIE
3HaYEHUS

95

[ToBTOpeHue, 06001ICHNE 1
CHUCTEMaTU3ALUs 3HAHUM.
@yHKIUU: TIOCTPOCHHUE,
CBOMCTBA M3YUYECHHBIX
byHKIMIA

96

[ToBTOpeHue, 06001ICHNE 1
CUCTEMaTU3ALUs 3HAHUM.
@yHKIUU: TIOCTPOCHHUE,
CBOMCTBA U3Y4YEHHBIX
byHKIUH

97

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTU3aLMUs 3HAHUM.
@yHKIUU: TIOCTPOCHHUE,
CBOMCTBA U3Y4YEHHBIX
byHKIUH




98

[ToBTOpeHue, 06001ICHNE 1
cucTeMaTu3alys 3HaHU.
OyYHKIMU: IOCTPOEHHUE,
CBOMCTBA M3YUYECHHBIX
byHKIMIA

99

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTU3ALUs 3HAHUM.
I'paduueckoe pemeHue
YPaBHEHUH U UX CUCTEM

100

[ToBTOpeHue, 06001IeHNE 1
CUCTEMaTU3alMs 3HAHUM.
I'paduueckoe pemeHue
YPAaBHEHUH U UX CUCTEM

101

Hrorosast KOHTpOIbHAS
pabora

102

O0006111eH1E U
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET
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