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INOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OJHMUM U3 OIMOPHBIX KYPCOB OCHOBHOTO O0OIIETO
oOpa3oBaHusA: OHA 00ECNEYNBACT U3YUYCHHE JIPYTUX JUCIUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IIMKIOB, €€ OCBOEGHHE HEOOXOAUMO ISt
OpofoJKeHUsT oOpa3oBaHUs U JUIsl TOBCEJHEBHOW >ku3HU. Pasputue y
oOydJaromuxcs HAyYHbIX MPEICTABIEHUNA O TPOUCXOKIACHUHM U CYIIHOCTH
anredpanyeckux abCTpakiuii, croco0e OTpakeHHsT MaTeMaTHYeCKOW HayKoi
ABJICHUA W TIPOLIECCOB B TMPHUPOJE U OOIIECTBE, POJM MaTeMAaTHYECKOIo
MOJICTMPOBAHMSI B HAYYHOM TIO3HAHUM M B TMPAKTUKE CHOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAUECTB MBIIIJICHUS, HEOOXOIUMBIX
JUIsL  ajJanTalid B COBpeMEHHOM Lu(poBoM obmiecTBe. M3yueHue anreOpbl
oOecrieynBaeT  pa3BUTHE yYMEHHMsS  HAONIONAaTh, CpaBHUBATh, HAXOAHUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH
apryMeHTUPOBAHHO OOOCHOBBIBATh CBOU JCHCTBUS, BBIBOJBI, (HOPMYITUPOBATH
yTBepkeHus. OcBoeHne Kypca aiareOpsl oOecreunBaeT pa3BUTHE JOTUYECKOTO
MBIIIJICHUST 00YyYaloUUuXcsi: OHU UCHOJIB3YIOT ACAYKTHBHBIE M WHAYKTHUBHBIC
paccyxkaeHusi, o000IIeHne M KOHKPETH3allio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenue anreOpe mpenanosaraeT 3HAYUTEIBHBIA O0BEM CaMOCTOSATEIHHOM
NESTENBHOCTH OO0YYalolUXCs, I03TOMY CaMOCTOATENbHOE pEIIeHHe 3aaad
OOy4YaromMMHUCS SBISETCS peanu3anueit AesiTeIbHOCTHOTO MPUHITUIA O0YUEeHHUS.

B ctpyktype mnporpamMmbl ydeOHOTO Kypca «Anrebpa» yriayO0ia&éHHOTO
U3YYCHHs] OCHOBHOE MECTO 3aHMMAIOT COJEP)KAaTEeIbHO-METOANYECKUE JIMHHM:
«Yucrna u BBIUKCICHUS», «ANreOpandeckue BBIpAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «DyHkuun». Kaxmas u3 3THUX coaepikaTeIbHO-METOIUYECKUX
JUHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHHUs Kypca, B3aUMOJEHCTBYS C
IpPYTMMH €ro JUHUSMU. B Xone u3ydeHHs Kypca OOydaromUMCsl MPUXOIUTCS
JIOTUYECKHU PacCyKIaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIH sI3bIK. B cBsi3n
C 3TUM B MPOTpaMMy y4eOHOro Kypca «Airedpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3JelaX MaTeMaTUuYecKoro
oOpa3oBaHHs U  CIOCOOCTBYIOIIME  OBJQJACHUIO  OOYYarONIMMHUCS  OCHOB
YHUBEPCAIBHOIO MaTeMaTH4ecKoro s3bika. Cojep)kaTeIbHOM M CTPYKTYPHOM
OCOOEHHOCTBIO YYEOHOro Kypca «AuredOpa» SBISETCS €ro HHTErPUPOBAHHBIHN
XapakTep.

Copepxanue JuUHUM «Yuclia W BBIYUCICHMS» CIY>KAT OCHOBOW JIs
JaNbHEUIIero U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYaroUIUXCs
JIOTUYECKOTO MBIIUICHUS, JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aITOPUTMAMHU, a
TaK)XKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBS3aHO C pAalMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIAMHU, (POPMUPOBAHHEM



NpEe/ICTaBIeHU O JEHCTBUTEIHLHOM 4YHCJE. 3aBepIIeHHUE OCBOEHUS YHCIIOBOM
JMHUU OTHECEHO K CpeIHeEMY 00111eMy 00pa30BaHUIo.

Copeprkanue qByX anreOpandyeckux JIMHUN — « ANreOpandeckre BhIPaKESHUs»
U «YpaBHEHUS W HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHHIO y OOYyYaIOUTUXCS
MaTEMaTUYECKOro armapaTta, HeoOXOJMMOIo NJisi penieHus 3aJad MaTeMAaTHUKH,
CMEXHBIX MIPEIMETOB U OKpYyXkaroleh peaibHOCTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3zoBaHusg y4eOHBI MaTepual TPYNIUPYETCS BOKPYr  palMOHAIBHBIX
BhIp@XKEHUU. Anredpa IEeMOHCTpUPYET 3HAUEHHE MaTeMaTHKW Kak s3bIKa IS
MOCTPOCHHSI MAaTEMaTUYECKUX MOJENeH, OINUCAaHUA TIPOLECCOB U  SIBICHUM
peanbHOro Mupa. B 3amaum oOyuyeHuss anreOpe BXOIAT Takke JanbHeiiiee
pa3BUTHE QJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIMMOIro, B YAaCTHOCTH, s
OCBOCHHS Kypca HHPOPMATUKH, ¢ OBJAJECHUE HABBIKAMH JI€IYKTHBHBIX
paccyxxnenuii. IlpeoOpaszoBaHue CUMBOJIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpaKeHHMsI, CIIOCOOHOCTEN K MAaTEMaTHYE€CKOMY TBOPUYECTBY.

Copeprxanue pyHKIIMOHAIBHO-TparuecKoil TMHUK HAllEJICHO Ha MOJIyYeHHe
oOy4JaromuMHCs 3HAHUN O (QYHKIMUAX KaK BaKHEHIIeH MaTeMaTHYeCKOW MOJeiu
JUTSL OIIMCaHUSI M UCCIIeI0BaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUI B MPUPOIE
u obOmectBe. M3yuenue marepuana crnocoOCTBYET pa3BUTHIO y OOyYaromiuxcs
YMEHUS UCTIONB30BATh Pa3InYHbIe BRIPA3UTENIbHBIE CPEICTBA S3bIKa MATEMATHUKU —
CJIOBECHOTO, CHMBOJHMYECKOT0, TpadUyuecKoro, BHOCUT BKJIaJ B (OpMHUpOBaHHE
Npe/ICTaBIEHUI O POJIM MaTEMAaTUKHU B Pa3BUTUU IUBWIN3AIUHN U KYJIbTYPBHI.

VYrnyOnénHuslit Kypc anreopbl XapaKTepu3yercs U3y4eHUEM
JOTIOTHUTENIBHOTO TEOPETHYECKOro ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHuss 3amady. AnreOpa SBISETCS S3BIKOM [IJIi  OMHCAHHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIY>KUT OCHOBOM MaTemMaTH4eckoro wmojenupoBanus. [Ipu
ATOM CaMU OOBEKThl MAaTEMaTUYECKHUX YMO3AKIIOUEHHUH M TMPUHATHIE B ainredpe
npaBWiia MX KOHCTPYHUPOBAHHUS  CIOCOOCTBYIOT (OPMHPOBAHUIO  yYMEHHUI
00OCHOBBIBATh M JOKA3bIBaTh CY>KJICHUS, Pa3BUBAIOT MATEMATHUECKYIO HHTYHIIMIO,
KpPaTKO M HAIJISIHO PACKPHIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOCHUU U yyaT HUX
npuMeHeHuto. Tem cambpiM anredpa 3aHUMaeT OJHO M3 BEAYIIUX MECT B
(bopMHPOBAHUY HAYYHO-TEOPETUUECKOTO MBIILICHUST 00YJYatOIIUXCS.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax wu3y4yaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIC pa3lielbl COACpP>KaAHUSA:
«Yucrna # BBIUKCICHUS», «ANTeOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», « DYHKITUNY.

Ha usyuenne yueO6HOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 gacoB (4 daca B Heneno), B 8 kiacce — 136 vacoB (4 yaca B Henelw), B 9
kiacce — 136 yacoB (4 4aca B HEJIENIO).



COJEPXAHME OBYYEHUA
7 KIIACC

Yucnaa v BBIYMCICHUA

Panuonansabie yucna. CpaBHEHHUE, YNOPSJOUYMBAHME U apU(DMETHUECKHE
NEUCTBHS C pallMOHANBHBIMU YUCIaMu. YHcIIoBas psiMasi, MOJ1yJIb YHCIA.

CreneHp C HaTypajdbHBIM IIOKa3aTeleM M €€ CBOMCTBA. 3alHUCh YHCIA B
NECATUYHOMN MO3UIIMOHHON CUCTEME CUMCIICHHUS.

Pemienue TekcTOBBIX 3a/1au apupMeTHdecKuM crocoboM. Pemenue 3anay u3
peaNbHON MPAKTUKHU HA YacTH, HA JAPOOH, HA MPOIEHTHI, MPUMEHEHHE OTHOLICHUN
M TIPOMOPIMI TpH pEIIeHUH 3aJay, pelleHHe 3aJad Ha JIBIKEHHe, padory,
NOKYIIKH, HAJIOTH.

HennmocTs nensix yucen. CBoiicTBa JEIUMOCTH.

IIpocTeie u cocraBHble uuncia. YETHble W Heu€THble uyucna. [IpuzHaku
nenumoct Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AEIMMOCTH CYMMBI H
IIPOU3BENICHUS LEIBIX YUCET IPU PEIICHUH 33/1a4 C MPAKTUYECKUM COJIEPHKAHUEM.

HauGonpmuit oOuuit genurenb 1 HaUMEHbIIee 00IIee KpaTHOE JABYX YHCE].
B3anmHO npocTeie uncia. Anroputm EBkinaa.

Jlenenue ¢ octaTkoM. ApudmeTrdeckue onepainu HaJl OCTaTKaMHu.

AJire0panvecKne BbIPa:KeHU s

BrelpaxkeHne ¢ TNEepeMEHHBIMH. 3HAUEHUE BBIPAKEHUS C IEPEMEHHBIMU.
[IpencraBienne 3aBUCUMOCTH MEXK1y BETUUMHAMU B BUIE (OPMYJIBI.

ToxnaecTBo. ToxkaecTBeHHbIE MTpeoOpa30BaHUs aNredpandyeckux BhIPaXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Onnouwnensl. OqHOWIEH cTaHAAPTHOrO Buaa. CTENEeHb OAHOYJICHA.

MHorounensl. MHorousieH crasgapTHoro Buaa. CTeneHb MHOTOYIEHA.
CrnosxeHue, BBIYMTAHHE, YMHOXKEHHE U JieleHre MHorouwieHoB. [IpeoOpazoBanue
LEJI0r0 BBIpAXKEHUSI B MHOTOWIeH. KopHM MHOTOUJIEHA.

@opMyJIbl COKPAIIEHHOTO YMHOKEHHUSI: KBaApaT CyMMbI U KBaJpaT Pa3HOCTU
JIBYX BBIPAXKEHHH, Ky0 CyMMBI M KyO pa3sHOCTH ABYX BBIPOXKEHHH, Pa3HOCTH
KBaJpaTOB [JBYX BBIPAXKEHHI, TMPOU3BEACHUE PA3HOCTH U CYMMBI JBYX
BBIp@XKEHUH, CyMMa M pa3HOCTh KyOOB JABYX BBIPAKECHHUIA.

Paznoxenune MHOrousIeHa HA MHOKHUTENU. BoiHeceHne o011ero MHOXKHUTEINS 32
CKOOKH. MeToJl rpynmupOBKH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHenue ¢ onHoi nepemenHoil. Kopenr ypaBHeHnus. CBOMCTBAa ypaBHEHUM
C OJHOW TEPEMEHHOW. PaBHOCWIBHOCTh ypaBHEHHH. YpPaBHEHUE Kak
MaTeMaTH4eCcKas MOJIENb PEaIbHON CUTYaLUH.



JluHerHOEe ypaBHEHME C OJHOW IIEpeMEHHOW. YUHCIO0 KOpHEH IJIMHEWHOTO
ypaBHeHUs. PelieHre TEKCTOBBIX 3a7ad C TOMOIIBI0 JMHEHHBIX YpaBHEHMUIA.
JluneitHoe ypaBHEHUE, coliepKalllee 3HaK MOTYJI.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOTO ypaBHEHUS C IBYMS
nepeMeHHbIMU. CHCTEMBl JMHEHWHBIX YpPaBHEHHUW C JBYMS TI€pPEMEHHBIMHU.
I'paduueckuii MeTon perieHus CUCTEMbl JIMHEWHBIX ypaBHEHUM C JByMs
nepeMeHHbIMU. PellieHne cucTeM JIMHEWHBIX ypaBHEHHUH C JIByMsl MEpPEMEHHBIMU
METOJIOM TIOJICTAHOBKM W MeToJoM cioxeHus. CucremMa JABYX JIMHEHHBIX
ypaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIENIb PEaIbHON CUTYaIIUH.

DOyHKUUMA

Koopnunara Touku Ha npsimoil. UucioBbie mpomMexyTku. Paccrosinue Mexny
JIBYMsI TOUKAMH KOOPAMHATHON MPSMOM.

[IpsimoyronibHas cucteMa KoopAuHaT. AOcuucca W OpAMHATa TOYKH Ha
KOOpAuHATHOW TiockocTu. [Ipumepsl rpadukoB, 3agaHHbix hopmynamu. Urtenue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

OYHKIIMOHAIIbHBIE 3aBUCUMOCTH MEXIy BelauunHamu. [loHsTue (QyHKIMH.
OyHKIMS KaKk MareMarthueckas Mojellb peajbHoro mpouecca. OOmacTh
onpeneneHuss U obnacte 3HaueHW GyHkIUU. CrocoObl 3amanus (QyHKIUH.
I'padux ¢pynkuuu. [ToHATHS MakcCUMyMa ¥ MUHUMYyMa, BO3pAacTaHUsS U YOBIBAaHUS
Ha IpUMepax peajbHbIX 3aBUCUMOCTE.

Jlunetinas Qyukiusa, e€ cpoiictBa. ['paduk nunHeiHo dynkiuu. I'padux
byukuu y = |x|. Kycouno-3aganubie GyHKIUH.

8 KUIACC

YucJia 1 BLIYUCJIEHUS

KBamgpaTHbie kopHU. ApudMETHISCKUN KBAIpaTHBIN KOPEHb U €ro CBOWCTBA.
[TonsaTue wuppauvoHanabHOro umcia. JeWCTBUS C MpPpAMOHATBHBIMU YHCIAMM.
CaolicTBa J€MCTBUM C UppallMOHATBHBIMU YKciiaMu. CpaBHEHUE UPPATUOHATIBHBIX
YHCel.

IIpencraBneHuss O PpACHIMPEHUSIX YHUCIOBBIX MHOXECTB. MHOXKeECTBa
HaTypaJbHbIX, UEJbIX, palMOHAIBHBIX, JACHCTBUTEIbHBIX 4Yucel. CpaBHEHHUE
yucesl. YucaoBble MPOMEKYTKHU.

HevictBus ¢ ocrtarkamu. OctaTku cteneHeidl. IIpuMeHeHune OocCTaTKoB K
PELICHUIO0 YPABHEHM B LI€JIBIX YUCIAX U TEKCTOBBIX 3a]1a4.

Pa3Mepbl 0OBEKTOB OKpPYKAWOIIETO MHpPa, JUIUTEIBHOCTh IPOIIECCOB B
okpy:xaromieM mupe. CTaHIapTHBIA BU YUCTIA.

AJireOpanyeckue BbIPpasKeHUA

Anrebpanueckass ApoOb. JlomycTHMble 3HAYCHHS TEPEMEHHBIX B JIPOOHO-
palMoHaIbHBIX BbIpaKEeHUsAX. (OCHOBHOE CBOWCTBO anreOpanyeckoi apoowu.



CnoxxeHue, BBIYUTAHUE, YMHOXEHUE U JeJeHHEe anredpandeckux JapoOei.
Brinenenue nenoi yactu aaredpandeckoit 1poou.

PannonanbHbie BBIPAXKECHUS. ToxecTBeHHBIE npeoOopa3zoBaHus
pallOHAJIBHBIX BBIPAKEHUIA.

JlonycThMble 3HA4Y€HUS IEPEMEHHBIX B  BBIPAKEHUAX, COJEPKALIUX
apugmeTHUYecKue  KBaJpaTHble KOpHH. TOXIeCTBEHHbIE MpeoOpa3oBaHUs
BBIp@XKEHUH, COIepkKAIINX apruPpMETHIeCKrEe KBAAPATHBIE KOPHHU.

CremeHb ¢ 1eNbIM  TOKa3aTeneM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPA)KEHUH, COAEPIKAIINUX CTENEHH.

YpaBHeHUsI 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue. @DopMyrna KOpHEW KBaJApaTHOTO YpPaBHEHHS.
KonnuecTBo AeWCTBUTENBHBIX KOPHEW KBAaJApaTHOrO ypaBHeHHs. Teopema Buera.
VYpaBHEHMS, CBOAUMBIE K JIMHEWHBIM YpPaBHEHUSIM WIH K KBaJApPaTHBIM
ypaBHeHHsIM. KBasipaTHOE ypaBHEHHE C TapaMeTpoM. PellleHne TEKCTOBBIX 3a/1a4 C
NOMOIIIbIO KBaJIPAaTHBIX YPABHEHUH.

JpoOHo-palioHanbHble  ypaBHEHHs. PemieHwe  1poOHO-paliMoOHATBHBIX
ypaBHeHUI. PelieHne TEKCTOBBIX 3a7ad C IOMOIIBIO JAPOOHO-PAIIMOHATBHBIX
ypaBHeHUil. ['padmyeckas nuHTepnpeTalys ypaBHEHUA ¢ TBYMS IEPEMEHHBIMHU.

Uucnossle HepaBeHCTBA. CBOKWCTBA YHCIOBBIX HEPABEHCTB.

HepaBeHncTtBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. ClOKEHHE
U YMHOXEHHE YHCJIOBBIX HEpaBeHCTB. OIICHUBAHHE 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

IloHATHE O pelleHuM HEpaBeHCTBAa C OJHOM IIepeMEHHOW. MHOXecTBO
pelieHnii HepaBeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHerHOEe HEpPAaBEHCTBO C OJHOW NMEPEMEHHOW M MHOYKECTBA €ro PEIICHUMU.
Penienrie TMHENHBIX HEPABEHCTB C OJJTHOW MepeMeHHON. CHCTEMBI U1 COBOKYITHOCTH
JUHEWHBIX HEPAaBEHCTB C OJIHOM NEPEMEHHOW. PemeHne TEeKCTOBBIX 3aJay C
NOMOIIBIO JUHEWHBIX HEPABEHCTB C OJTHOU MEPEMEHHOIA.

DOyHKUUMA

O6unacTtpb omnpezeneHust 1 MHOKeCTBO 3HaueHn GyHKunu. CriocoObl 3aaaHus
bynkauit. ['paduk dyakumun. UYrenue coiictB ¢pyHkmu 1o e€ rpaduky. [Ipumepsl
rpadukoB GyHKIHMA, OTPaXKAIOIIUX peaTbHbIE TIPOIECCHI.

Jluneitnass ¢Qynkuus. DyHKIUHU, OMNKUCHIBAIOIIME TPSIMYI0 U OOpaTHYIO
POMOPLIUOHATIBLHBIE 3aBUCUMOCTH, UX IPaPUKH.

Oynximn y = kx, y=kx + b, y =k/x, y = x3, y = VX, y = |x| # uX cBoiicTBa.
KycouHo-3ajanHbie QyHKIIUN.

9 KUIACC

Yucjaa v BLIYUCICHUSA



Kopenp n-ii crenenn u ero cBoictBa. CTeneHb C€ palMOHAIbHBIM
NOKa3aTeseM U €€ CBOMCTBA.

AJire0panvecKue BbIPa:KeHU s

ToxaecTBeHHbIE NpPeoOpa3oBaHUSI BBIPAKEHUM, COAEpPKAIIUX KOPEHb n-i
crenieHu. ToXaeCcTBEHHBbIE MPEeOOpPa30BaHUsl BHIPAKEHHM, COJEPKALUX CTETECHb C
palMOHATIBLHBIM [TOKA3aTEIIEM.

Keagpatusiii Tpéxunmen. KopHu kBaapaTHOro tpéxwieHa. Paszmoxenue
KBaJPAaTHOrO TPEXUIEHA HA TUHEHHBIE MHOKUTEIU.

YpaBHeHUsI 1 HEPABEHCTBA

bukBanparusle ypaBHeHHs. [IpuMepbl TpUMEHEHUIT METOJ0B PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl NEPEMEHHOM, rpadUyecKoro MeToja MpU PEHICHUH
ypaBHEHUM 3-i U 4-i1 CTeneHe.

Pemenue apoOGHO-paIiMOHaNbHBIX YPaBHEHUN.

Peuienrie cucreMm ypaBHEHUN C IBYMsI ITIepeMEHHBIMU. Pelienue npoctenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHHMH ¢ AByMs TNepeMeHHbIMU. ['paduueckuit mMeTon
pEelIeHNs CHCTEMbI HEJIMHEHHBIX YpPaBHEHUW C IBYMs mHepeMeHHbIMU. Cucrema
IBYX HEJIWMHEWHBIX YPaBHEHUI C JABYMS NEPEMEHHBIMH KaK MOJEJb pealbHOU
CUTYyalUu.

UucnoBble HepaBeHCTBA. PellleHne TMHEWHBIX HEpaBEeHCTB. J(OKa3aTenbCTBO
HEPaBEHCTB.

KBagpaTHpie HepaBeHCTBa C OJHOM IepeMeHHOU. PelleHue KBaIpaTHBIX
HEPABEHCTB IrpaUUeCKUM METOJOM M METOJIOM HMHTEpBajoB. MeToJ MHTEPBAJIOB
IUTsl pallMOHANIbHBIX HepaBeHCTB. [IpocTelilne HepaBeHCTBA € MAPAMETPOM.

Penienrie TEKCTOBBIX 3a/1a4 € MOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ ABymMs INepeMEHHBbIMHU. PenieHne HepaBeHCTBA C JIBYMs
nepeMeHHbIMU. CHCTEMBbl HEpPaBEHCTB C ABYyMs MepeMeHHbIMH. ['paduueckuii
METOJ PEIICHUS] CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DOyHKUUMA

Oynkius.  CBoiictBa  GyHKUMA:  Hynd  QYHKIUH,  NPOMEXYTKH
3HAKOMOCTOSHCTBA (DYHKIIUHU, MTPOMEKYTKU BO3pAacCTaHUS M yObIBaHUS (PYHKIUH,
YETHBIC U HEYETHBIE (DYHKIIMM, HAUOOJIbIIIEe U HAUMEHbIIIee 3HAUYCHUS (PYHKIIUH.

KBampatuunas ¢ynkuuss u e€ cBoiictBa. Mcmonb3oBaHHe CBOKWCTB
KBaipaTUYHOW  QyHKIMU Ui pemienust 3amad.  [loctpoenme  rpaduxa
kBagpaTuyHor ¢yHkuuu. Illomoxxkenne rpaduka KBaapaTUUHOW (QYHKIUU B
3aBUCHMOCTH OT €€ Kod(pduiento. ['papuku GyHKuui y =ax2, y = a(x —m)’u y
= a(x —m)’ +n. IlocTpoenue rpaduKoB PYHKIHUHA ¢ TOMOIILIO IPe0OPa3OBaHUIA.

HpoOHo-nmuneitHas Gynkuus. MccnenoBanue QyHKITUA.

OyHKIMS y = X" ¢ HATYpaJIbHBIM TOKa3aTesieM 1 U e€ rpaduk.

YucsioBbIEe MOCTEI0BATEILHOCTH U IPOTPeCcCUm



[lonstue wuucnoBoll mociuenoBaTeNbHOCTH. KoHeuHble U OeCKOHEYHbIE
nocienoBarebHOCTH.  OrpaHudeHHass  MOCIEI0BAaTE€IbHOCTb.  MOHOTOHHO
Bo3pacTatomiasi  (yObIBaromias) — mocjeaoBarenbHOCTh.  CrnocoObl  3aaHus
MOCIIEIOBATEIbHOCTU: OMHUCATENbHbIN, TaOMUYHBINA, C MOMOIIBIO (HOPMYJBI A-TO
YJIeHa, pEKyPPEHTHBIN.

Apudmernyeckas u TeoMmeTrpuyeckas mnporpeccuu. CBoWcTBa YJIEHOB
apupMEeTHUYECKON M TeoMeTpuueckor mporpeccuif. DopMmyiabl #n-ro 4jieHa
apupMeTHIeCKo U reomeTpuyeckor mnporpeccuit. opmMynbl CyMMBbl MEPBBIX 71
YJICHOB apu(METUUYECKOW M T€OMETPUYECKOM Mporpeccuil. 3aiauu Ha MPOIEHTHI,
O0aHKOBCKHE BKJIAIbl, KPEAUTHI.

[IpenacraBieHne O CXOAUMOCTH TMOCIEAOBATEIBHOCTH, O CYMMHPOBaHHUH
O0eCKOHEYHO yObIBaIOIIEeH FT€OMETPUUYECKON MTPOTPECCHUH.

Meron MmaTemaTruueckor MHAYKIMU. [IpocTenne npumepsl.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS ITPOIT'PAMMBI YYEBHOI'O
KYPCA «AJII'EBPA» HA VYTJYBJIEHHOM VPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE Pe3yJbTATBI OCBOCHHUS MPOTPaMMbl [0 MAaTeMaTHKE
XapaKTEpPU3YIOTCS B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

OPOSIBJIEHUEM HMHTEpPEca K NPOLLIOMY W  HACTOSIIEMY POCCHICKON
MAaT€MAaTHUK{, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSM  POCCHMCKUX
MAaTE€MAaTHUKOB U POCCHIICKOM MAaTeMaTHYE€CKOM IIKOJIbI, K HCIOJIb30BAHUIO 3TUX
JOCTHXKEHUHN B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

TOTOBHOCTBIO K BBITTOJTHEHUIO 00SI3aHHOCTEHN Tpa)KIaHUHA U peaTn3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (YyHKIMOHUPOBAHHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTtBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JIOCTUKEHHM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAaHOBKOI Ha AaKTMBHOE YyYacTM€ B PEUICHWH MPAKTUYECKUX 3a]1ad
MaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEHM JKM3HU I yCHEImHOW mpodeccrHoHaIbHON
NESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM UHANBUIYATbHON TPACKTOPUU 00OPA30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMUYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

CIIOCOOHOCTHIO K O3MOLMOHATBHOMY U 3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEIICHWH, pacCyXIECHUU, YMEHUIO BHUJEThH
MaTE€MaTHYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTE HAYYHOIO MO3HAHMS:

OpUEHTAIIMEN B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
npe/icTaBleHn 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsSI YETIOBEKA, MPUPOBI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTUYeCKOW HayKH Kak cdepbl 4YeI0BeHYeCKOi
NEATEIbHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAUYUMOCTH Ui Pa3BUTHUS LIMBUIIM3ALUH,
OBJIJICHUEM SI3BIKOM MAaT€MAaTHUKA M MAaTeMaTUYECKOW KYJIbTYpOH Kak CpPeACTBOM
NO3HAHMS MUpPAa, OBJIaJ€HUEM HABBIKAMH HCCIIEA0BATENBCKON E€ATEIIbHOCTH;

6) ¢uszmueckoro Bocnutanus, GopMHPOBAHHMS KYJbTYPbl 310POBbSI H
IMOIMOHAJIBHOIO 0JIarONOJIyYHs:



TFOTOBHOCTBIO IIPUMEHATH MAaTeMaTUYECKHUE 3HAHUA B HHTEpPEcCax CBOEro
3MI0pOBbS,  BEIEHHUA  30pOBOro  oOpaza JKU3HM  (3I0pOBOE  THUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peryspHas Quznyeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBBIKA peQIIEKCUH, MPU3HAHUEM CBOETO
npaBa Ha OUIMOKY M TaKOTO K€ MpaBa APYyroro 4eaoBeKa;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS

OpHMEHTAllMEN HAa IPUMEHEHNE MAaTEeMaTUYECKUX 3HAHUM JUISL PELICHHUs 3a/1ad
B 00JIaCTH COXPAHHOCTU OKPYKaIOIIeH Cpebl, IJIAaHUPOBAHMUS TOCTYNKOB U
OLIEHKM HX BO3MOJKHBIX IOCJIEACTBUM Il OKPYXKAIOLIEW Cpeabl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTel UX pelIeHUs;

8) ajanTanuyM K M3MEHAWIIMMCH YCJIOBUSIM COUMAJIBHON W NMPUPOIHOU
cpeabl:

FOTOBHOCTBIO K JIEUCTBHUSIM B YCIIOBUSAX HEONPEAECIEHHOCTH, ITOBBILICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO ESATEIbHOCTDh, B TOM YHCIIE
YMEHUE YUYUThCA Yy APYTUX JIOACH, MpUOOpeTaTb B COBMECTHOW IEeATEIbHOCTH
HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUN U3 OIIbITA IPYTUX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (HOPMYIUPOBATH WIEH,
MOHSITHSI, TUIOTE3bl 00 00BEKTaX W SIBJICHUSX, B TOM YHUCJIE PaHEe HEU3BECTHBIX,
OCO3HaBaTh JAEPUIUTH COOCTBEHHBIX 3HAHUA U KOMIIETEHTHOCTEH, IJIaHUPOBATh
CBOE pa3BUTUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPeOYIOUIUHA KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAaeMble pPEIIeHUs U JACUCTBUS, QOpMyIHpPOBaTH M OIEHUBATH PHUCKU U
NOCNEeCTBUS, (GOPMHUPOBATDH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbHI

B pesynbrare ocBOCHHS TpOrpaMMbl IO MaTeéMaTHKe Ha YPOBHE OCHOBHOTO
ob1rero o6pa3zoBanus y o0ydaromierocs 0yayT copMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJbTaThl, XapaKTepHU3yIOIIHeCs OBJIaJICHHEM YHHUBEPCAITbHBIMU
MO3HABATEILHBIMH  JIEHCTBUSIMH,  YHUBEPCAIBHBIMH  KOMMYHUKAaTHBHBIMU
JICHCTBUSMH U YHUBEPCATBHBIMU PETYISATUBHBIMH JEHCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUS
Ba3oBble JJoruyeckue JelicTBUA:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUUYECKHX
OOBEKTOB, TOHATHUW, OTHOIICHHUH MEXJy TMOHATHAMHU, (HOPMYIHPOBATH
ompeieNIeHUs] TIOHSITHH, YCTaHABIMBATh CYIIECTBEHHBIN NPU3HAK KiacCHU(pUKAIUH,
OCHOBAHUS I 000OIIECHHS U CPAaBHEHHMSI, KpUTEPUHU TIPOBOIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYJIUPOBaTH H  NPEeoOpa3OBHIBATh  CYXKICHHUS:
YTBEpAUTEIbHBIC U OTPUIIATENIbHBIC, EMHIUYHBIC, YACTHBIC H O0IIHE, YCIOBHBIC;

BBISIBIIITH MaTeMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IMIPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOIOJECHUSX W YTBEP)KICHUSX, MpeIaratb KPUTECPHH IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U TTPOTHBOPEUHIA,

JeNlaTh BBIBOJBI C WCIOJB30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

pa3dupaTh JT0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKACHHUU (TPSMBIE W OT
NPOTHBHOIO), TPOBOJUTH CAMOCTOSITEIIPHO JIOKA3aTeIhCTBA MaTEMaTHUYECKHX
(bakToOB, BBICTPAWBATh APTYMEHTALUIO, MPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
NPUMEHSATh METOJl MAaTeMaTHYeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHUs;

BBIOMpATh CIOCOO pemnieHus ydeOHOW 3amayu  (CpaBHHMBATh HECKOJBKO
BApUAHTOB  pEIICHUs, BBIOMpATh HaumbOonee TMOIXOAAIMHMA C  YIETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKHue 1eHCTBUSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIEIOBATEIbCKHA HHCTPYMEHT IIO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (DUKCHPYIOIIHE  MPOTHBOpPEUHE,  MpodseMy,
CaMOCTOSITETTFHO YCTaHABIMBaTh WCKOMOE W JIaHHOE, (hOpMHpOBATH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIIMIO, MHCHHUE;

NPOBOJIUTH IO CAMOCTOSATEIHHO COCTABICEHHOMY IUIAHY OKCIIEPUMEHT,
MCCIICJIOBAHUE TI0 YCTAaHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4ecKOoro OOBEKTa,
3aBHCHMOCTEH 00bEKTOB MEXKTY COOOIA;

CaMOCTOSITENTFHO (HOPMYITHPOBaTH OOOOIICHHUS W BBIBOJBI IO PE3yJIbTaTaM
NPOBEACHHOTO  HAONIONCHUsS, WCCIEAOBaHUS, OKCIIEPUMEHTa,  OIEHUBATh
JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHHUIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIEcca, a TakKXKe BBIIBUTATH
MPE/IIONI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pa6oTa ¢ undpopmanmeii:

BBISIBIIITH  HEIOCTATOYHOCTh W HM30BITOYHOCTH HWH(OPMAINH, JTaHHBIX,
HEOOXOMMBIX TSI pEIICHUS 3a/1a4H;

BBIOMPATh, aAHAIM3UPOBATh, CHCTEMATH3UPOBATh W HHTEPIPETUPOBATH
MHPOPMAITUIO PA3IMYHBIX BUIOB U (OPM TIPEICTABICHUS;

BBIOUpaTh (opMy TpeAcTaBieHHs WHGOpPMANUKW W  WUIFOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMHu, TharpaMMaMi, HHOM TpaduKoi U NX KOMOWHAIIMSIMH;

OILICHWBATh HAAEKHOCTh MH(DOpPMAIMK 1O KPUTEPHUSIM, TPEIIOKCHHBIM HIIH
chOopMyITUPOBAHHBIM CAMOCTOSITETHHO.

KomMmyHuKaTHBHBIE YHMBepPcaJbHbIe YUyeOHble 1eiCTBUSA



BOCTIPUHUMATH U (POPMYITHPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBUSMU H
HeNssMA  OOIICHHMsI, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOKO TOYKY 3pPCHHS B
YCTHBIX M THCBMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO XOAY PEIIeHUs 3a/Jayd,
KOMMEHTHPOBAThH IMOJTYYCHHBIN pe3yNbTarT;

B X0Jie OOCYXXIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOJieMbl, penraeMol 3aJadd, BBICKA3bIBATh WJCH, HAICJICHHBIE Ha TOWCK
pCIIeHUs, COIMOCTABIISATH CBOM CYXKIEHHUS C CYXICHUSMHU APYTUX YYaCTHHUKOB
auanora, oOHapyXHBaTh Pa3lIMyhe M CXOACTBO IMO3WIMH, B KOPPEKTHOH ¢opme
dbopMynTUpOBaTh Pa3HOIIIACHS, CBOM BO3PAXKCHIS;

NPEJCTABIIATh PE3yNbTAThl PEIICHUS 3a/1aud, KCIICPUMEHTA, MCCIICIOBaHNS,
IPOEKTa, CaMOCTOSTENILHO BHIOMpaTh (hOpMaT BBICTYIDICHUS C YY4ETOM 3amad
MPE3CHTAIlMU U 0OCOOEHHOCTEH ayTUTOPUH;

MOHUMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHOW M MHIWBUIYATHHOU
paboThl TpW pelIeHHH Y4YeOHBIX MaTeMaTHUECKHUX 3a/ad, NPUHUMATH IIeJb
COBMECTHOW JCSITENbHOCTH, TUIAHUPOBATh OPraHU3alliI0 COBMECTHOH paboTHI,
pacmpeneniaTh BUABI paboT, JTOrOBapHBaThCs, OOCYXKIATh MPOIECC U Pe3ybTatr
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYpMBbI» W WHBIE); BBIOTHATH CBOIO YacTh pabOTBl W
KOOPJAMHUPOBATh CBOW JACHCTBHS C JPYTUMH WICHAMH KOMaHIbI, OICHUBATH
Ka4ecTBO pe3ysbTaTa MW KadecTBO CBOEro BKJIaJa B OOMUH pe3yiabTaT IIo
KpUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe yUeOHbIE 1eiiCTBUA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS B JKM3HEHHBIX U YYEOHBIX CUTYyaIlUsX,
OPUEHTHPOBATHCS B PA3IUYHBIX MOAXOAAaX MPUHATHS PELIEHUN (MHIUBUIYaJIbHOE,
IPYIIOBOE);

CaMOCTOSATEIILHO COCTABJIAThH IUJIAH, aJTOPUTM pEIICHHS 3aaaud (Wid ero
4acTh), BBIOMpATh CHOCOO peleHus ¢ Y4ETOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BapPUAHTHI
perieHnii ¢ y4éToM HOBOUM MHGOpPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHbI HHTEJJICKT:

BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ynbTara
pElIeHHs] MaTeMaTUYEeCKOM 3aa4i, CAMOMOTHBAIIUU U PEIICKCUY;

OpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PELICHUHU 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;



OLICHMBATh COOTBETCTBHUE pe3yJbTaTa IEATEIBHOCTH MOCTABICHHOW IEIN U
YCIIOBUSAM, OOBSCHITH MPUYUHBI TOCTHXKEHUS UM HEIOCTHXKCHHSI 1I€TTH, HaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIp@XKaTh SMOIMU TMPU HM3YUYEHUH MATEMaTHYECKUX OOBEKTOB U (PakToB,
JaBaTh YMOIIMOHAIIBHYIO OIIEHKY pelleHUs 3aJa4H.

INPEJMETHBIE PE3YJIbTATBI

K xoniy o6yuenus B 7 kjacce 00y4Jaromuics MOIyduT CISTYIONTHEe MPeIMETHBIC
pe3yJIbTaTHI:

YucJa 1 BLIYUCJIEHUS

PamuonansHbIC Yncaa.

[lepexonuth OT OgHOM (OPMBI 3alUCH YHCEN K Apyrou (mpeoOpa3oBLIBATH
JECATUYHYI0 JIpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYH) B JCCATUYHYIO, B
YaCTHOCTH B 0€CKOHEYHYIO JECATUUHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOXKECTBA HaTypaJbHBIX YHUCEJ, MHOXKECTBA IEIBIX
Yyucesl, MHOXKECTBAa pallMOHAJIBHBIX YHCEN TPU PEIICHUM 3aj]lad, IMPOBEICHUU
pacCy>KJIeHUH U JI0Ka3aTeIbCTB.

[TorrMaTh 1 OOBSICHATH CMBICIT TTO3UIIMOHHOM 3aIMCH HATYpaIbHOTO YHCIIA.

CpaBHUBATH U YHOPSAOUYMBATH PAIMOHAIBHBIE YUCIIA.

BrImonHATh, coueTass YCTHbIE W IMHChbMEHHBIE TMPUEMBI, apudMeTHdecKue
JNEUCTBUS C pallMOHAJIIBHBIMU YUCIAMH, UCIIOJIb30BaTh CBOMCTBA YHUCEN M IIpaBUIIa
JNEVUCTBUM, MPUEMBI pAllHOHATIBHBIX BBIYUCIICHUM.

BbINoJIHATH 1€MCTBUS CO CTENEHAMU C HATYpalbHBIMU MOKA3aTEISMMU.

Haxonuth 3Ha4Y€HUs] YMCIOBBIX BBIPAXKEHHH, COJEpPKAIIMX pPAIlMOHAIIbHbBIC
yucjia W CTENEHM C HaTypalbHBIM IIOKa3aTejieM, NPUMEHATh pPa3HOOOpa3HbIe
CrocoObl ¥ TPUEMBI BBIYUCIICHUSI, COCTABIIATh U OIEHUBATh YUCIIOBBIC BBIPAKCHUS
IIPY PEIICHUH PAKTUUECKUX 3a71a4 U 3a/1a4 U3 APYTUX YIEOHBIX MPEIMETOB.

OkpyrasaTh 4Wciaa C 3aJaHHOM TOYHOCTBIO, a TaKXKe IO CMBICIY
NPaKTUYECKON CHUTyallMd, BBINOJHATh, MPUKUIKY M OIEHKY pe3ysbTaTra
BBIYMCJICHUHM, OIICHKY 3HAYEHUM 4YHCIIOBBIX BBIPAKECHUH, B TOM UHCIE MpHU
pELICHUH MPAKTUUECKUX 3a7a4.

Pemate TekcToBble 3amaun  apuMETHUYECKUM CIIOCOOOM, HCIOJIH30BATh
TaOJUIBI, CXEMBbI, YEPTEXKH, JPYyrHe CPEeIACTBa TMPEACTABICHUS JTaHHBIX MPHU
pellIeHnN 3aay.

Pemiate npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMUUH, MPONOPIMOHATIBHOCTHIO BEJIMYMH, MPOLEHTAMHU, HWHTEPHIPETUPOBATH
pe3yJbTaThl PElICHUs 3a7ad ¢ YYETOM OTpaHUYEHHUM, CBSI3aHHBIX CO CBOMCTBaAMHU
paccMaTpuBaeMbIX OOBEKTOB.



J1eauMOCTb.

Jloka3bIBaTh U MPUMEHSTH MPU PEIICHUM 33/1a4 TPU3HAKU JETUMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npusHaku 1eIUMOCTH CyMMBbI U POU3BEACHUS LEIBIX YUCE.

PackiianpiBaTh HA MHOXHWTENHM HATypaJlbHbIC YHCIIA.

CB0OOMHO OMEpHPOBATh MOHATHUAMH: YETHOE YHCIIO, HEUETHOE YHUCIIO,
B3aMMHO MPOCTHIE YHUCIIA.

HaxonuTh HamOoONMbIINKA OOIIMI JENUTENIb W HAaWMEHbBIIEE OO0Iee KpaTHOE
Yyucell U UCIIOJIB30BaTh UX MPH PEIICHUHN 3a]1a4, MPUMEHSITh alroputM EBkinuja.

OnepupoBaTh TOHATHEM OCTaTKa [0 MOJY/II, TPUMEHSIThH CBOWMCTBA
CpaBHEHU MO MOAYIIIO.

AJireOpanyeckue BbIPpasKeHUA

BripaxkeHus ¢ nepeMeHHbIMH.

Hcrnons3oBaTh anreOpanvecKyrd TEPMUHOJIOTHIO U CHUMBOJIHUKY, NMPUMEHSThH
e€ B mpoIiecce 0CBOSHUS Y4eOHOTO MaTepuara.

HaxonuTh 3HaueHuss OYKBEHHBIX BBIPOKEHUW TNPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Hcrnonp30BaTh  MOHSITHE  TOXJCCTBA,  BBINOJHATH  TOXKIESCTBCHHEIC
npeoOpa3oBaHus BEIPAXKCHHM, TOKa3bIBaTh TOXK/IECTBA.

MHOTO4JICHHI.

BeimonHATh  mpeoOpa3oBaHUs — IIEJIOTO  BBIPAXEHHWS B MHOTOWICH
IPUBEICHUEM TIOJIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BrInonHATh nelcTBUS (CIOKEHHE, BRIUUTAHUE, YMHOKEHHE) ¢ OJTHOUJICHAMHU
U ¢ MHOTOYJIEHaMH, IPUMEHATh (hOPMYJIBI COKPAIIEHHOTO YMHOXKEHHS (KBaJapaT U
KyO0 CyMMBI, KBaJpaT U KyO pa3sHOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJIC JIJIsl YIPOILCHHUS BEIYUCICHUH.

OcyliecTBISATh PaA3JIOKCHUE MHOTOUJICHOB HAa MHOMXKHUTEIU C IOMOIIBIO
BBIHECEHUSI 32 CKOOKH OOIIETO MHOXKHTEJIS, TPYIIIIUPOBKHU CllaraeMbIX, TPUMEHSIS
(hopMyJIbl COKpAIEHHOTO YMHOKEHHUS.

[TpuMmeHsaTh MPpeoOpa3zoBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IUYHBIX 3a7a4
U3 MaTeMaTUKH, CMEXHBIX TIPEAMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEN C HATypaJIbHBIMU IOKa3aTEIsIMHU IS
nmpeoOpa3oBaHus BEIPAKESHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiate nuHEHBIE ypaBHEHHsS C OJIHOM MEPEMEHHOM, MPUMEHAS MpaBuia
nepexojia OT UCXOJHOTO YPaBHEHUSI K paBHOCWIBHOMY eMy. [IpoBepAaTs, sSBIgeTCs
JIK YKCJIO KOPHEM YpaBHEHUS.

[Togbupare npuMepsl TAp YHCEN, SBISIIONIUXCS PEIICHUEeM JIMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMH.



Ctpoutb B KOOPAMHATHOW TUIOCKOCTH TpaduK JHUHEHHOrOo YypaBHEHHUS C
IBYMsI TIEPEMEHHBIMHU, MOJB3YyACh TpadUKOM, TPHUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemiath cuctemsl IBYX JIMHEHMHBIX YPaBHEHUN C IBYMs NIEPEMEHHBIMH, B TOM
quciie rpaguyecKu.

CocraBiAiTh M pelIaTh JHUHEHMHOE YpAaBHEHHE WM CHUCTEMY JIMHEHMHBIX
YpPaBHEHH TI0 YCIOBHMIO 33Jayd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/1a4 MOJYyYECHHBIN pe3yJIbTaT.

DOyHKUUA

Koopnunate! u rpapuku.

N300paxkaTh Ha KOOPAUHATHON MPSIMOI TOUKH, COOTBETCTBYIOIIUE 33/ IaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KU, UHTEPBAJIbI, 3aIIUCHIBATh YHCIIOBBIE IPOMEKYTKH Ha
anredpanvyeckoM s3bIKe.

OtMeuaTh B KOOPJAUHATHOM MIIOCKOCTH TOYKH IO 3a/IaHHBIM KOOPJUHATAM.

DOyHKINH.

CrtpouTth rpaduKu JIMHEHHBIX (QYHKIIHM.

OnuceiBaTh € TMOMOIIBIO (GYHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, pACCTOSAHHUE, LE€HA, KOJIUYECTBO, CTOMMOCTD,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00BEM pabOTHI.

HaxoauTe 3HaueHue QyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeAcTaBIeHHUs W aHalM3a WHOOpMAaIH,
U3BJIEKATh U UHTEPIPETHUPOBATH HH(POPMAIIHMIO U3 TPa(UKOB peabHBIX MPOIIECCOB
Y 3aBUCHUMOCTEM.

Hcnonb3oBaTh cBoOMcTBA (GYHKIMH g aHaidu3a TpaduKoB peasbHBIX
3aBUCUMOCTEe (HYynIH (QYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (PYHKIUH,
POMEXYTKH BO3pacTaHus W yObIBaHWsA (DYHKIIMM, HAUOOJbIIEe U HAaUMEHbIIEE
3HaueHUs PyHKIHH).

Hcnonb3oBaThk rpaduku A UCCIIEOBAHUS MPOIECCOB U 3aBUCUMOCTEH, MPU
pELIeHHUH 33724 U3 APYTUX YUYECOHBIX MPEIMETOB U PEATbHOMN KU3HU.

K xoniy o6yuenus B 8 kiiacce 00y4Jaromuiics MoayyuT CIeayoNue MpeIMEeTHbIC
pe3yJIbTaTHI:
YucJa 1 BLIYUCJIEHUS
HppaunonanbsHbie yuca.
[TonnmMaTh W HCHOJIB30BaTh MPEACTABICHUS O PACHIUPEHUM YHUCIOBBIX
MHOKECTB.
CB00OOHO OTeprupOBaTh MOHATHUAMU: KBaJAPATHBIM KOPEHb, apu(hMETHICCKUMA
KBaJ[paTHbI KOPEHb, UPPALIMOHATIBHOE YKCII0, HAXOJIUTh, OIIEHUBATh KBaJpaTHbHIC
KOpHH, UCIIOJNb3YS Ipyd  HEOOXOJMMOCTH  KaJIbKYJISATOD, BBITIOJTHATH



npeoOpa3oBaHusl BBIPAKEHUM, COJAEPKAIIUX KBAJApPAaTHbIE KOPHHU, HCHOIB3YS
CBOMCTBa KOPHEM.

Hcnonp30BaTh HayaJdbHbIE MPEICTABICHHS O MHOXECTBE JIEMCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, H300paxaTh 1€MCTBUTEIbHbIE
yycia TOYKaMU Ha KOOPAMHATHOM MPSMOM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YMCET C MOMOIIBIO JAECATUYHBIX
npobeit u crenenedd yucia 10, 3anmuchIBaTh MU OKPYIJIATH YKCIOBBIE 3HAYCHUS
pEeaIbHbIX BEJIMYHMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM HU3MEPEHHIA.

J1eauMOCTb.

CBo0OOIHO omepupoBaTh MOHATHEM OCTaTKa MO MOJIYJI0, TMPUMEHSThH
CBOMCTBAa CpPaBHEHUW IO MOJYJIKO, HAXOJIUTh OCTATKU CYMMBI U ITPOU3BEACHUS IO
JAHHOMY MOJYJIIO.

AJire0panvecKne BbIPa:KeHU s

JpoOGHO-paloHanbHbIe BEIPAXKEHUSI.

HaxoauTe momycTumble 3HAaY€HUs TEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAKCHUSX.

[TpuMeHsTh OCHOBHOE CBOMCTBO pallMOHAIBHON JPOOH.

BrimoniHaTh npuBeieHre anredpandeckux Apodeil k oliieMy 3HaMeHaTedlo,
CIIOKEHUE, YMHOKEHUE, JIeJIeHNE anre0pandyeckux apooei.

BrImosiHATh TOXK/IECTBEHHBIE MPE0OPa30BaHMS PAIMOHATBHBIX BBIPAKEHUN.

[IpumensTh npeoOpa3oBaHus BEIPAXKEHUM IS PEIICHUs PA3IMYHbIX 3a7a4 U3
MaTE€MAaTHKH, CMEKHBIX TPEAMETOB, U3 PEAJIbHON MPAKTUKH.

Crenenu.

[IpuMeHATP TOHATHE CTENEHU C LENbIM IOKa3aTEJIEM, BBINOJIHATH
npeoOpa3zoBaHus BEIPAKEHUM, COEPIKAIINX CTENEHHU C IEIBbIM MTOKa3aTelIeM.

HppanmoHanbHble BEIPAXKEHUS.

HaxonuThs nonycTrumble 3HaU€HHS IEPEMEHHBIX B BBIPAKEHHSIX, COJIEPIKALIUX
apu(pMeTHIeCKue KBaIpaTHbIE KOPHHU.

BrimosiHATh mpeoOpa3oBaHUsl UPPALMOHATIBHBIX BBIPAKEHUN, HCIONb3YS
CBOMCTBA KOPHEM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemrats KBajipaTHBIE YpaBHEHHUS.

PemaTe 1poOHO-paIiMoHanbHbIE YPaBHEHHUS.

Pemiatb nuHEHHbIE YpaBHEHUS C IapaMEeTPaMH, HECIOXKHBIE CHCTEMBI
JMHEWHBIX YPaBHEHUN C MapaMETPaMHU.

[IpoBOANTE MCCIENOBAHUSI YPABHEHU M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
npuMeHeHHueM rpaduyeckux TpeJcTaBlieHuil (ycTaHaBIMBaTh, HMEET JU
YpaBHEHHE WM CHUCTEMA YypPaBHEHUW pEIIEHUs, €CIM HMEET, TO CKOJIbKO, U
nmpouee).



[lepexoauth OT crnoBecHOW (GOPMYIMPOBKHA 3ajauv K €€ anredpanyeckoin
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ[a4M MOJTYYEHHBIN pe3yibTarT.

[IpuMeHsTh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIA CpPaBHEHHUs, OIICHKH,
pemarh JMHEHHbIE HEpaBeHCTBA C OJHOM MEPEeMEHHOM M HMX CHUCTEMBI, JaBaTh
rpauyuecKky0 WLIIOCTPALMIO MHOXKECTBA PEIIEHWH HEpaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUUMA

[lonumaTe ¥ UCIMONB30BaTh (DYHKIIMOHAJIbHBIC MOHATHS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAUYEHMsI), ONpENesITh 3HaueHHe (QYHKIHMH [0 3HAYCHHIO
aprymMeHTa, OrpeaeNaTh CBOMCTBA (PYHKIIMU 10 €€ rpaduKy.

Crtpouth rpaduku QyHKIUN , OMKUCHIBATH CBONCTBA YHUCIOBOW (DYHKIMH IO
e€ rpaduky.

K xoniy o6yuenus B 9 kjacce 00y4Jaromuiics MoayyuT CISayIONue MpeIMETHbIC
pe3yJIbTaTHI:

YucJia 1 BLIYUCJIEHUS

CBoOOHO oOlepupoBaTh MOHSATUSIMHU: KOPEHb #-U CTENEeHHU, CTENeHb C
palMOHAIBHBIM TIOKa3aTejieM, HaXOAUTh KOPEHb K- CTENEeHH, CTENEHb C
palMoHAJBLHBIM TIOKa3aTelIeM, HCIOJB3Yysl TMpU HEOOXOJAUMOCTH KaIbKYISATOD,
MPUMEHSITh CBOMCTBA KOPHS -1 CTENEHU, CTETIEHU C PAIlMOHAJIBHBIM MTOKA3aTEeJIEM.

Hcnonb3oBaTh MOHSATHE MHOXKECTBA JAEWCTBUTENBHBIX YHUCEN MPU PEUICHUHN
3a7a4, IPOBEJICHUHU PACCYXKICHUI U JJOKA3aTEIbCTB.

CpaBHUBaTh M  yHOPSAOYMBATHL JEUCTBUTEIBHBIC UHCHIA, OKPYIJISTH
JNEUCTBUTENILHBIE YNCJIA, BBHIMOIHATh NPUKUAKY pe3yIbTaTa BHIUUCICHUMN, OLICHKY
YUCJIOBBIX BBIPAKCHUM.

AJireOpanyeckue BbIPasKeHUA

CBoOOIHO oOmEpUPOBaTh IMOHATHEM KBAJIpaTHOTO TPEXWICHA, HAXOIUTh
KOPHHU KBaJPaTHOTO TPEXUJICHA.

PackiianpiBaTh KBaIpaTHBIN TPEXWICH HA TUHEMHBIE MHOKUTEH.

YpaBHeHUsI 1 HEPABEHCTBA

PemiaTe nuHENHBIE W KBaJpaTHBIE ypaBHEHWUs, YPaBHEHHS, CBOASIIMECS K
HUM, TpOOHO-paIMOHATBHBIC YPABHEHUSI.

PemiaTte HeclI0)KHBIE KBaJApaTHBIE YPAaBHEHUSI C TTAPAMETPOM.

Pemate nuHEWHBIE HEPABEHCTBA, KBAJpPAaTHbIE HEPABEHCTBA, MCIIOIL30BATh
METOJI MHTEPBAJIOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBON MPSIMOMH,
3alMChIBaTh PEIICHUE C MOMOIIBIO CUMBOJIOB.

Pemate cuctembl ABYX JHUHEHHBIX YPAaBHEHHH C JABYMS IEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJISIETCS JIMHEHHBIM.

PemiaTe HECJI0)KHBIE CUCTEMBI HEJTMHEUHBIX YPABHEHUH C MapamMeTpPOM.



[IpuMeHsTh METO/IBl PAaBHOCHIBHBIX MPeoOpa3oBaHUid, 3aMEHBI IEPEMEHHOM,
rpaduyecKoro MeTo/Ia MpH PelIeHUH YpaBHEHUH 3-11 U 4-i cTereHe.

Pemlatb  cuctemMbl  JMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIUE KBaJgpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMbI
HEPaBEHCTB HA YUCJIOBOU MPSIMOI1, 3alMChIBATh PELIEHUE C TIOMOIIBIO CHMBOJIOB.

Pemlatb ypaBHEHUs, HEpPABEHCTBA W HX CHCTEMBI, B TOM YHCIE C
OTpaHUYEHUSIMU, HAIIPUMED, B LIEJIBIX YHACIIAX.

[IpoBOANTE MCCIENOBAHUSI YPABHEHUW W CUCTEM YPAaBHEHUH, B TOM YHCIIE C
npUMeHeHHueM rpaduyecKux TNpelcTaBlieHuid (ycTaHaBIMBaTh, HMEET JU
YpaBHEHHE WM CHUCTEMA YypPaBHEHUW pEIIEHUs, €CIM HMEET, TO CKOJIbKO, U
nmpouee).

Pemate TeKkCTOBBIE 3ajauyd aiareOpamvyeckuM CrmocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHHS, HEPABEHCTBA M MX CHUCTEMBI ISl COCTABIICHUS
MaTeMAaTHYECKOM MOJEIM pealbHON CUTyalud WIA TPUKIAAHON 3ajayu,
MHTEPIPETUPOBATH MOJTYUYEHHBIE PE3YJIbTAThI B 3aJJaHHOM KOHTEKCTE.

YucsioBbIE MOCTEI0BATEILHOCTH U IPOTPecCUm

CB0OOOIHO oOmepupoBaTh MOHITHAMHU: 3aBUCUMOCTh, (QYHKIUS, Tpadux
byHKIMK, TpsMas MOPONOPLUHUOHATBHOCTh, JIMHEWHas ¢yHKUUA, oOpaTHas
IPOMOPIUOHATILHOCTB, MMapaboiia, runepoosia, KyCouHo-3aanHas QyHKIIHs.

Uccnenosath PyHKIMIO 10 €€ rpauKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JacTh OMNpeeeHusl, MHOXKECTBO 3HA4YCHHM, HYJIM (QYHKUUU, MPOMEXYTKH
3HAKOMOCTOSHCTBA, TPOMEXYTKH BO3pacTaHus ¢ yObIBaHUSA, UYETHOCTh U
HEYETHOCTh, HAMOOJbIIIEe U HAMMEHbIIIEe 3HAUSHHS], ACUMIITOTHI.

PacrioznaBaTh KBaapaTuyHyr0 (QyHKIHIO 110 Gopmysie, MIPUBOAUTH TPUMEPHI
KBaJIpaTUYHBIX (QYHKIIUNA U3 peabHOU KU3HU, GUZHKHU, TEOMETPHH.

Onpenenste noyioxkeHue rpaduka KBaJApaTUYHOW (PYHKIIMM B 3aBUCUMOCTH
oT € K03 PUITUEHTOB.

Ctpoutrp rpaduk  KBagpaTU4HON  (YHKIMHU, ONHCHIBATH  CBOWCTBA
KBaJIpaTUYHOU (PYHKIIMU 1O €€ rpaduKy.

Hcnonb3oBaTh CBOMCTBA KBaAPATUYHON (PYHKIIUU JJI PEIICHUS 3a/1a4.

Ha nmpumepe kBaapatudHo QyHKIHH CTPpOUTh Tpaduk GyHKIMH y =af(kx +
b) + ¢ c momorbo peodpazoBanuii rpaduka pyHkuu y=f(x).

WnnroctpupoBaTh ¢ TOMOIIBIO TpaduKka pealbHYyl0 3aBUCHUMOCTb WM
IPOLIECC IO X XapaKTEPUCTUKAM.

Apudmernueckasi 1 reOMeTpUYECKasA MPOTrPecCHu

CB00OIHO ONIEPUPOBATH MOHSATUAMHU: TIOCIEOBATENIBHOCTD, apupMeTUIECKas
U TEOMETPUYECKasl IPOTPECCHH.



3amaBaTh TOCIEIOBATEIBHOCTA Pa3HBIMH  CIIOCOOAMHU: OINUCATEIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJIIBI 71-TO WIE€HA, PEKYPPEHTHBIM.

BbInoyHATS  BBIYKMCIIEHHS C  HCNOJb30BaHHEM (opmMyn n-ro  4jeHa
apu(PpMETHIECKON U T€OMETPUUECKON MPOTPECCU, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxkath wieHBbl MOCIEN0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOMU
TUIOCKOCTH.

Pematps 3agaun, cBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIHHOCTIMH, B TOM
quCclie 3a/la4yd U3 PeabHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYJISATOpa, IIUGPOBBIX
TEXHOJIOTUH).

PacriozHaBaTh W NPUBOAUTH MNPUMEPHl KOHEYHBIX U  OECKOHEUHBIX
MOCIIEIOBATEIbHOCTEH,  OTPAaHUYECHHBIX  IOCJIEOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBalOIIMX) MOCIE0BATEIHHOCTEH.

HmeTh nipeicTaBieHHe O CXOJUMOCTH TIOCIEeI0BATENIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPUUECKON MPOTPECCHH.

[IpuMeHsATH METOI MaTEMAaTUUECKON MHIYKIIMU TIPHU PELICHUU 3a]1a4.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne KoaunuecTBO 4acoB
HaumeHoBaHue pa3/iesioB M TeM MPOrpaMMbI JIEKTPOHHBIE
n/n Bcero | Koutpoabubie | IlpakTnueckue
paGoTI paGoThI o0pa3oBaTejbHbIe pecypChl
1 UNCJIA 1 BBIYUCJIEHU . PannonanbHbIe 15 | bubmuoreka [JOK
yucia (MOBTOPEHUE) https://m.edsoo.ru/7f4131ce
) OYHKIUWU. KoopauHatel U rpauKH. 10 1 bu6mmoreka [JOK
OyHKIMU https://m.edsoo.ru/7f4131ce
3 AJITEBPAMYECKUE BBIPAXKEHU L. 10 bu6mmoreka [JOK
BripaxkeHus ¢ nepeMeHHbIMU https://m.edsoo.ru/7f4131ce
4 YPABHEHUS U CUCTEMbBI YPABHEHMIA. 20 | bu6mmoreka [JOK
JIuneitnble ypaBHEHUS https://m.edsoo.ru/7f4131ce
5 UNCJIA 1 BBIYUCJIEHUA. Crenens ¢ 10 bubmuorexa [JOK
HaTypaJIbHBIM NOKa3aTeleM https://m.edsoo.ru/7f4131ce
6 AJITEBPAMYECKUE BBIPAXKEHU L. 15 | bu6mmoreka [JOK
MHorousneHsl https://m.edsoo.ru/7f4131ce
. AJITEBPAMYECKUE BBIPAXKEHU L. 15 | bu6mmoreka [JOK
DopMyIbl COKpPAIIEHHOTO YMHOKEHHUS https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
8 YNCJIA 1 BBIYUCJIEHUA. denumocTb 10 hitps-//m.cdsoo.ru/7f413 1 ce
bu6mmoreka [JOK
? OYHKLN,. Jlnnetinas ynicuns 10 ! https://m.edsc]i).ru/ 7f4131ce
10 YPABHEHUS U CUCTEMbI YPABHEHMIA. 13 | bu6mmoreka [JOK
Cucrembl TUHEHMHBIX YpaBHEHUN https://m.edsoo.ru/7f4131ce
1 [ToBTOpEHUe, 0600IICHNE, CUCTEMATH3AIIHS 2 1 bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 136 2 0

I[TPOTPAMME




8 KUIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
No 11/in HanmeHoBaHMe pa3je/ioB U TeM Korrpoasmoie | Tpaxrsecise (uudgposbie)
NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeaI
1 YPABHEHUA N1 HEPABEHCTBA. 75 | bubmmoreka [JOK
Hepasencrpa https://m.edsoo.ru/7f4131ce
) UNCJIA U BBIMNCJIEHUA. KBagpatHbiit ’5 1 bubmmoreka [JOK
KOPEHD https://m.edsoo.ru/7f4131ce
3 YPABHEHUA N HEPABEHCTBA. )5 | bubmmoreka [JOK
KBanpaTHbie ypaBHeHUS https://m.edsoo.ru/7f4131ce
4 AJITEBPAMYECKUE BbIPAXKEHUA. 20 | bubmmoreka [JOK
JpoOHO-panMOHAIEHEIC BRIPKEHUS https://m.edsoo.ru/7f4131ce
5 YPABHEHUA N1 HEPABEHCTBA. ” | bubmmoreka [JOK
JpoOHO-pannOHAILHEIE YPaBHEHHUS https://m.edsoo.ru/7f4131ce
bubmmoreka [JOK
6 OYHKIMNU 15 ! https://m. edsocI)_.Iru/ 7f4131ce
. AJITEBPAMYECKUE BbIPAXKEHU . 14 bubmmoreka [JOK
Crenenu https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
8 UNCJIA U BBIMUCIIEHUSA. enumocTtb 7 1 https://m.edSO(])_.Iru/7f413 Lo
9 [ToBTOpEHue, 06001ICHNE, 16 | bubmuoreka [JOK
cUCTeMaTU3alus 3HAHUI https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 8 0 https://m.edsoo.ru/7f413 1 ce




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
bubmuorexa [JOK
1 OVYHKINN 1

YHKI 30 https://m.edsoo.ru/7f4131ce

) YPABHEHUA N1 HEPABEHCTBA. 20 | bu6mmoreka [JOK
KBanpaTHbie HepaBeHCTBA https://m.edsoo.ru/7f4131ce

3 YPABHEHUA N1 HEPABEHCTBA. 30 | bu6mmoreka [IOK
VYpaBHEHUSI, HEPABEHCTBA U KX CUCTEMBI https://m.edsoo.ru/7f4131ce

4 UNCJIOBBIE ITOCJIEAOBATEJIBHOCTH 30 | bu6mmoreka [JOK
N IMPOI'PECCHUN https://m.edsoo.ru/7f4131ce

5 AJITEBPAMYECKUE BbIPAXXEHUA. 20 | bu6mmoreka [JOK
CreneHb ¢ pallMOHAJIBHBIM MOKa3aTeIeM https://m.edsoo.ru/7f4131ce

6 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIUS 40 | bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/7f4131ce

bubmuorexa [JOK
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