PABOYASA ITPOT'PAMMA 110 YYEBHOMY IIPEJIMETY
AJITEBPA 7-9 knacc



MOSICHUTEJBHASA 3AIIUCKA

Anrebpa sSBISIETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMS:
OHa o0ecIieuynBaeT U3yuyeHNe NPYTUX JUCITUTUIINH, KaK €CTeCTBEHHO-HAYIHOTO, TaK
W TYMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAUMO JJISI MPOJOKCHUS
oOpa3oBaHMs M B TOBCEIHEBHOW >XW3HM. Pa3BuTHe y 0O0ydJarOmmXcs HayYHBIX
MPEACTABICHUM O MPOUCXOXKIECHUHU M CYIIHOCTH alreOpandyeckux alOCTpaKkIiui,
croco0e OTpaKeHUs MaTEMATUYECKON HAayKOM SBJICHUM U MPOLIECCOB B MPUPOJIE U
OOIIIECTBE, POJIM MATEeMaTHYECKOTO MOJICIUPOBAHMS B HAYYHOM TMO3HAHUU U B
MPaKTUKE CHOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAYECTB
MBIIUICHUS, HEOOXOIMMBIX JUISl aJJanTallid B COBPEMEHHOM LIHU(PPOBOM OOIIECTBE.
N3yyenue anrebpbl obecrieunBaeT pa3BUTHE yMEHUs HaOII0/1aTh, CPaBHUBATH,
HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBHSI W BBIBOABI, (hOPMYIHUPOBATH
yTBepxkaeHus. OcBoeHUE Kypca aireOphl 00ECleurMBaceT pPa3BUTHE JIOTHUECKOTO
MBIIIICHNAS OOYYalOIUXCSA: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIyKTHUBHBIC
paccykJIeHus, 0000IIeHNEe M KOHKPETH3allhio, aOCTpardupoBaHHWE W aHAJIOTHIO.
OOyueHnue anredOpe IMpeanojiaraeT 3HAYUTEIbHBIM O00BEM CaMOCTOSTEILHOU
JEATEeIbHOCTH 00YYaIOIIMNXCsl, TOATOMY CaMOCTOSITEIILHOE PELICHUE 3a]1a4 SIBJISIECTCS
peanu3anuen AesTeNbHOCTHOTO TPUHIMIA OOyUEHHS.

B cTpykType nporpaMmbl yueOHOTO Kypca « Anredpay JiJisi OCHOBHOTO OOIIETro
oOpa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOIUYECKUE JTUHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HepaBeHCTBa», «Dyukmun». Kaxmas w3 3TUX coaepkarelbHO-METOIUYECKHX
JIMHUYN pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYS C
JpYrUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOJIUTCS JIOTUUECKU PaCCykAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIM
sa3bIK. B CBSI3M C 3TUM B MporpamMmy ydeOHOro Kypca «Anredpa» BKIIOUYCHBI
HEKOTOpPBhIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIMMUCS
OCHOB  YHHMBEpPCaJbHOIO MaTeMaTthueckoro s3bika. ComepxkaTeabHOW U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nuHUM «Yucaa W BBIYHUCICHUS» CIYXXUT OCHOBOM  JIJIst
JTATbHEHIIET0 M3y4YeHHUs] MAaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HH. Pa3BUTHE MOHATHS O YKCIE HAa YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHUS
CBS3aHO C PAlMOHATBHBIMH W HUPPAMOHAIBHBIMU YHCTIAMU, (HOPMHUPOBAHUEM
MPEJICTABICHU O IEMCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHHUS YUCIOBOW JTUHUU
OTHECEHO K CpeHeMY 00111eMy 00pa30BaHUIO.

ConepxaHue IByX alreOpandecKux JUHUN — « AJIreOpandecKue BhIPaKEHUSD)
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y OOYYAIOIIUXCS
MaTE€MaTUYEeCKOro arnmapara, HeoOXOAMMOTro MJisi pelIeHus 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO



oOmiero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX
BbIp&KEHHI. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMaTUKH Kak s3blKa s
NOCTPOEHUSI MATEMATHYECKMX MOJIENE, ONHCAHMS NPOLECCOB U SIBICHUUI
peanibHOTO Mupa. B 3amaun o0yueHus anredpe BXOIAT TaKkKe AabHEHIIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
nHOOPMATUKHA, ¥  OBJIAJICHUEC HAaBbIKAMHU  JICIYKTUBHBIX  PaCCYKICHUHU.
[IpeoOpa3zoBaHre CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEM K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanve GyHKIHOHATBHO-TpaUUYECKON JIMHUN HAIEJICHO Ha MOTy4YeHue
OOy4YaroIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIeW MaTeMaTHYECKON MOJENH
JUTSI ONTMCAHUS U UCCIIEIOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U SABJICHUM B IPUPOJIE U
obmiecte. M3yuenue matepuasna cnocoOCTBYET pa3BUTHIO Y 00YUaIOUIUXCS YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUM O POJIM MAaTEMATHUKHU B PA3BUTUU LIMBUJIU3AIMU U KYJIbTYPBHI.

CornacHo yueOHOMY IITaHy B 7-9 Kiaccax uH3ydaeTcs Y4eOHBIM Kypc
«Anredpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEp KAHMS:
«HYucna u  BBIYUCICHUS», «ANTeOpanueckue BBIPAKECHUS», «YpPaBHEHUS U
HEPaBEHCTBa», « DYHKIIUN.

Ha u3yuyenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 kiacce —
102 gaca (3 yaca B Heneno), B 8 kitacce — 102 yaca (3 gaca B Heziento), B 9 kiacce
— 102 yaca (3 yaca B Hegento).

COAEPKAHUE OBYUEHUSA
7 KIIACC
Yuciaa v BbIYUCTICHUS

Jlpo6u OOBIKHOBEHHBIE M JECATUYHBIC, MEPEX0Jl OT OJHOW (HOPMBI 3arucu
npobeit k gpyroit. IloHsiTMe palnMOHANBHOTO 4YHCJA, 3alucCh, CpPaBHEHHUE,
YOOPSIIOUMBAHUE  pallMOHAIBHBIX  uucesl. ApudmeTudyeckue JEUCTBUA €
palMoOHAIIBHBIMU YuCIaMu. Pemienue 3aiay u3 peajibHOM MPaKTUKU HA YacTH, Ha
JpoOu.

CreneHb ¢ HaTypaJdbHBIM [IOKa3aTEJIEM: OIpeAesieHne, Npeodpa3zoBaHue
BBIPOKEHUI HA OCHOBE ONpeNeNeHus, 3auch 00nbIInuX yncen. [IpoleHTsl, 3anuch
MPOLIEHTOB B BUJE IpoOU U ApoOU B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jlayu Ha
MPOIIEHTHI, PELICHUE 3a7]a4 U3 PEaTbHON MPAKTHKHU.

[IpuMeHeHUEe TPU3HAKOB JICIMMOCTH, PA3JIOKEHHE Ha  MHOXKHUTEIU
HaTypaJbHBIX YHCEIL.

PeanpHbie  3aBUCHMMOCTH, B TOM 4HClIe TpsiMas W oOpaTHas
PONOPLMOHAIBHOCTH.

AsredpanyecKue BbIPpAKEHUSA

IIepemeHHbIE, YMCI0BOE 3HAYCHUE BBIPAXKECHUS C NepeMeHHOM. JlonmycTumelie
3HaueHUA NepeMeHHbIX. [Ipencrapnenne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
dbopmybl. Beruucienus no popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIpRXEHHS, TNpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHSI CKOOOK U MPUBEJEHUS MOJOOHBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.



OpHowieHsl 1 MHOTOWIeHbl. CTeneHb MHOrowieHa. CliokeHue, BhIUUTaHUE,
YMHOKE€HUE MHOTOWIEHOB. DOPMYJIbl COKPAIIEHHOTO YMHOKEHUS: KBAIPAT CYMMBI
Y KBaapar pasHocTu. Popmyiia pa3HOCTH KBAaIpaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKUTENU.

YpaBHeHus U HEPABEHCTBA

YpaBHeHHEe, KOpPEHb ypaBHEHHS, IpaBWiIa TPeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JIuHelHOE ypaBHEHHWE C OJHOW MEPEMEHHOW, YHUCJIO KOPHEW JIMHEWHOTO
YpaBHEHMUS, pEUICHUE JINHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHUI IO YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUH.

JIluneltHoe ypaBHEHHE C JBYMs MepeMEHHBIMHU U ero rpaduk. Cucrema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IEpeMEHHbIMU. PerieHue cucrem ypaBHEHUU
CIIocO0OM MOACTaHOBKU. [IpuMepsbl perieHus TeKCTOBBIX 3aa4 C IIOMOIIBIO CUCTEM
YPaBHEHHUI.

DOyHKINHA

Koopannara Toukn Ha nipsamoil. HucmoBbie MpOMEKYTKU. PaccrosaHue Mexy
JIBYMSI TOUKaMU KOOPJIVUHATHOW MPSIMOM.

[TpssmoyronbHast cuctemMa koopawHat, ocu OXx m Oy. AbGcumcca M opauHAaTa
TOYKU Ha KOOPAMHATHOU T1ockocTH. [IpuMepsl rpadukoB, 3alaHHBIX (popMyrIamu.
Yrenue rpadukoB peasnbHbIX 3aBUcUMOCTel. [lonsTue pynkuuu. I'paduk pyHKINAM.
CsoiictBa pyukuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk Gyskuuu y = |X|.
['paduueckoe perieHre TMHEWHBIX YPAaBHEHUHN U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KIIACC
Yuciaa v BIYMCICHUSA

KBaaparueiii kopenb u3 uyucna. [loHstTue 00 uppanvoOHATHLHOM YHCIIE.
JecsaTuunbie TpUOIMKEHUST UppAMOHANTBHBIX yncesn. CBoicTBa apuMeTUIECKIX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKEeHUN
Y BBIUHMCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKazaTeneM U e€ cBoiicTBa. CTaHaapTHas 3aUCh YKCIIA.

AJsiredOpanvecKue BbIPpAKEeHUA

KBanparnsiil TpEXWIECH, pa3iokKEHUE KBAAPATHOIO TPEXWICHA HA MHOKUTEH.

AnreOpanyeckas JpoOb. OCHOBHOE CBOMCTBO anreOpamdyeckod apoOH.
CnoxeHue, BBIYUTAHUE, YMHOXEHHE, JeJeHHE aireOpandeckux ApoOei.
PanronansHbIe BRIpRXKEHHS U X ITPeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, popmynia KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema
Buera. PemeHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHCHHUS.

['padrueckas nHTEpHpETAlMs YPABHEHHUM C JBYMSI MIEPEMEHHBIMUA U CHUCTEM
JVMHEMHBIX YPAaBHEHUW C JBYMs IIepeMEHHbIMU. lIpumepnl pelieHus cuctem
HEJIMHEHHBIX YPABHEHUH C IByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO € OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBIC HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.



DyHKIMHA

[Tonsitue pynkiuu. O61acTh ONpeIeTICHUS M1 MHOYKECTBO 3HAYCHUHN (QYHKITUU.
Crioco0Orb1 3amanus QyHKITHA.

I'padux dysaxkmum. Ytenue cBoicTB QyHKImu mo e€ rpaduxy. [Ipumepsr
rpauKoB HYHKIHHI, OTPAKAIOIINX PEATHHBIC TTPOIIECCHI.

OYHKINY, OMNKCHIBAIOIINE MPSIMYyI0 H OOpaTHYI MNPONOPLMOHAIBHBIC
3aBHCHMOCTH, uX rpaduxn. OyHKIuK Y = X2, Y = X3,y = VX, y=|x|. [paduaeckoe
pElLIECHUE YPaBHEHUHN U CUCTEM YPaBHEHUI.

9 KIIACC

Yuciaa v BBIYMCICHUSA

PanronanpHble yucia, UppalMOHANIbHBIE YKCIa, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIE ApoOou. MHOXKECTBO AEHCTBUTEIBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPJAUHATHOMN MIPSAMOI.

CpaBHeHUE JCHUCTBUTENBHBIX YHCEN, apuMETHYECKUEe JEHUCTBUSL C
JICUCTBUTEILHBIMH YHCIIAMH.

Pa3mepbl OOBEKTOB OKPYKAIOIIET0 MHpPA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MHpE.

[TpubnmxEHHOE 3HAYEHUE BEIWYUHBI, TOUHOCTh NpuOiImxeHus. OKpyTieHue
yucen. [Ipuknaka v olieHKa pe3yJabTaTOB BIYUCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCA K KBAJAPATHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemieHnst ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHne TeKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ JIBYyMs MEPEMEHHBIMU U €ro Trpaduk. PernieHue cucteM IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienre TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEWHBIX HEPABEHCTB C OJHOW mepeMeHHOM. PemeHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padrueckass wHTEepmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMM.

DOyHKUIMHA

KBagpartnunas dynkuus, e€ rpadux u cpoiictBa. IlapaGoma, koopauHaTHI
BEPIIMHBI TapadoJibl, 0OCh CAMMETPHHU MapadoIbl.

I'padukn byskmmit: y = kx, y =kx + b, y = kix, y =x3,y =X, y = |X|, 1 ux
CBOWCTBA.

YucaoBble MOC/IE10BATEILHOCTH U IIPOIPECCUH

[loHATHE YMCIOBOW TMOCIENOBATENBHOCTH. 3aJaHUE IOCIEN0BATEIBHOCTH
pekyppeHTHO (popMyoit u popmysiolt N-To wieHa.



Apudmernueckas U TeoMeTpuyeckas mnporpeccur. PopmMyibl N-ro yjieHa
apu(PpMETHICCKON ¥ TEOMETPHUUECKOU MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHne YiIeHOB apu(METHUECKOW U TEOMETPHUYECKOW MPOTpEecCuit
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAIBHBINA POCT.
CnoxHbIE TPOLICHTHI.

IINIAHUPYEMBIE  PE3YJIBTATbBI OCBOEHUS  ITPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJbTAaThl OCBOCHHS TNPOrpaMMbl y4eOHOro Kypca «Anredpa»
XapaKTEepU3yIOTCS:

1) maTpuoTnYecKoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOALIEMY POCCHUUCKOMN
MAaTEMATUKH, [IEHHOCTHBIM OTHOIIEHHEM K  JIOCTHXKEHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTUKEHUM B IPYTUX HayKax W MPUKIATHBIX cepax;

2) TpakIaHCKOEe U JYXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBITMOJHEHUIO O0SI3aHHOCTEH TpaKJaHUHA U peaIU3allKi €Tro
npaB, TMpPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO dTHUECKUX MPOOJIEM, CBI3aHHBIX
C IPAKTHYECKUM IPUMEHEHUEM JOCTVMIKCHUM HAyKH, OCO3HAHUEM Ba)XHOCTHU
MOPaJIbHO-3TUYECKUX IPUHLMIIOB B I€STEIILHOCTH YYEHOTO;

3) Tpy/10BOE BOCIIUTAHME:

YCTaHOBKOM Ha AaKTHBHOE YyYaCTHUE€ B PELUICHUM MPAKTUYECKUX 3a]ad
MAaTEMAaTUYECKOW HAIPAaBIEHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS yCNEIMHON MNpodeccruoHaIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCTIMTAHHE:

CIIOCOOHOCTBIO K  OMOIIMOHAJIBHOMY M  ICTETUYECKOMY  BOCHPUSITHIO
MaTeMaTHYECKNUX OOBEKTOB, 3ajiad, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MO3HAHUS

OpPUEHTALIUEX B JACATEIIBHOCTA HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
MPE/ICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJILI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEUYECKOU
JESATENPHOCTH, 3TANlOB €€ Pa3BUTHUS M 3HAYMMOCTH Uil PA3BUTUS LIMBUJIA3ALINH,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHUKH MU MAaTEMaTHUYECKOW KYJIbTYpPOM KaK CpeICTBOM
MO3HAHUS MHPA, OBJIAJCHHEM TMPOCTEHIIMMH HABBIKAMHU HCCIEA0BATEIIHCKOM
JIESITEbHOCTH;

6) pusnueckoe BocnUTaHUE, (POPpMHUPOBAHHE KYJLTYPbI 310POBbSI W
IMOLMOHAJIBLHOIO 0JIArONoJyYHs:



TOTOBHOCTBIO TPUMEHSATh MaTeMaTH4YeCKHE 3HAHUS B HMHTEpPEcax CBOETO
3I0POBBSI, BEACHUS  3J0pOBOr0  oOpa3a JKM3HH  (3I0POBOEC  IIMTAHUE,
cOaTaHCUPOBAHHBIA PEXKUM 3aHATHH M OTIbIXa, peryisgpHas ¢Qu3ndeckas
aKTHBHOCTB ), CPOPMHPOBAHHOCTHIO HaBBIKA PehIeKCHH, IIPU3HAHUEM CBOCTO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) PKOJIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAIMEN Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUU JJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
HX BO3MOXXHBIX MOCJICICTBUH ISl OKPYIKAOIIEH cpe/ibl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa dKOJOTHUYECKUX TTPOOJIeM U IMyTel UX PeIIeHuUs;

8) aganTanusa K M3MEHSIOIMUMCH YCJOBHSIM CONUAIBHONW W IMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCIOBHUSIX HEONMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH Yepe3 MPAKTHYECKYIO JEATeIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS y APYTrUX JIoAeH, MmpuoOpeTraTh B COBMECTHOH JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHITUH U3 OIbITA JPYTHX;

HEOOXOAUMOCTBIO B (POPMHUPOBAHMH HOBBIX 3HAHUM, B TOM YHCIE
dhopMyIHUpoOBaTh UACH, MIOHATHS, THIIOTE3bI 00 00BEKTAX M SABJICHUIX, B TOM UHCIIC
paHee HEM3BECTHBIX, OCO3HAaBaTh JePUIUTBI COOCTBEHHBIX 3HAHHH W
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyalMi0, BOCIPUHHUMATh
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHUPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble jornueckune geiicTBUS:

BBISIBIIATH M XApPaKTEPU30BATh CYLIECTBEHHBIC TMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OINpEJENeHHs MOHATUNA, YCTAHABIMBATh CYLUIECTBEHHBIN MPU3HAK KiacCU(UKaAIUY,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;
BOCIIPUHUMATh, (DOPMYIUPOBATh U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIIbHbBIE
U OTpUIIATeIbHBIC, SAUMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U NPOTUBOPEUYHUS B
dakTax, MaHHBIX, HAONIOJACHUSX W YTBEPKICHUAX, MpEJiaraTb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOJBI C UCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U UHAYKTHUBHBIX
YMO3AKJIIOYECHHUM, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pazOupaTh J0OKa3aTelbCTBA MATEMAaTUYECKUX YTBEPKIEHUM (MpsiMble U OT
INPOTUBHOIO), NPOBOJUTH  CAMOCTOATEIBLHO  HECIOXKHbIE  J10Ka3aTeIbCTBa
MaTeMaTH4eCKnX (paKTOB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;



BBIOMpATh CHIOCOO pelleHusl yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJiee NOAXOMAIMNA C Y4ETOM  CaMOCTOSITENBHO
BEIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCcKHe 1eiiCTBUS:

WCITOJIB30BaTh  BOIPOCHl KaK HCCIEAOBATCIIbCKUH WHCTPYMEHT TO3HAHUS,
dbopMyIMpOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUHE,  MpoOJIeMy,
CaMOCTOSATEIILHO YCTaHABIIMBaTh HMCKOMOE W JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

MPOBOJIUTH 1O CAMOCTOSITEILHO COCTABICHHOMY ILJIAHY HECJIOXKHBIN SKCIIEPUMEHT,
HEOOJIbIIIOE MCCIIEIOBAHUE IO YCTAHOBIICHHUIO OCOOCHHOCTEM MaTeMaTH4eCKOTrO
00BbEKTa, 3aBUCHUMOCTEH O0OBEKTOB MEXIY COOOiA;

CaMOCTOATENLHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pPE3yJbTaTam
MPOBENEHHOTO  HAOIOJIEHUS, HMCCJIECIOBAHUSA, OLIEHUBATh  JIOCTOBEPHOCTH
MOJYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE IMpoIlecca, a TakKKe BBIIBHUTATh
MIPEAIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ mundopmanmeii:

BBEISIBIIATH ~ HEJAOCTATOYHOCTh W HM30BITOYHOCTh  WHGOpPMAIMH, JaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a1a9H;

BEIOWpATh,  aHAJU3UPOBATh, CHUCTEMATU3UPOBATh W  WHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpaTh (hopmy mpeAcTaBieHUsS HHGOPMAIMK U WUIIOCTPUPOBATH pEIIaeMbIe
3aJlayu CXeMaMH, TuarpaMmmMamMu, HHOU rpaukoi U MX KOMOMHAIIMSIMUY;

OIICHMBATh HAJIEKHOCTh MH(DOpPMAIIUU 110 KPUTEPUAM, TIPEITIOKECHHBIM YUUTEIEM
WM CPOPMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXKACHUS B COOTBETCTBHHM C YCIIOBUSIMH U
IEIMHU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS TI0 XOJy peIICHUS 3aJadd,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJie¢ OOCYXIEHHS 3a/JaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIAaEMOW TEMHI,
mpoOJIeMBbl, pemaeMol 3adadd, BBICKA3bIBATh HJCH, HAIICJIICHHBIE Ha TIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHUS C CYXKICHHUSIMH JPYTUX YYaCTHHUKOB
nuarnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3yJbTaThl PEIICHUS 3a7a4d, SKCIEPUMEHTa, WCCIECIOBAHNUSA,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaAT BBICTYIUICHHS C YYETOM 3ajad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHANBUIYATBLHON pabOThHI
IIPY PEIICHUHN YU4eOHBIX MaTEMAaTHUYCCKUX 3a]1aY;

NPUHUMATh II€JIb COBMECTHOM JCATCIBHOCTH, INIAHUPOBATh OpPTaHU3AINIO
COBMECTHOM pabOThl, pacrpeaeyarh BUAbl paldOT, JOroBapuUBaThCs, O00CYXAATh
MpoLIeCC U PE3YNbTAT PAdO0ThI, 0000IIATh MHEHUS HECKOJIBKUX JOJEH;
y4acTBOBaTh B TIPYNMOBBIX (hopMax paldoThl (0OCYXJeHHS, OOMEH MHEHHUSIMU,
MO3TOBBI€ IITYPMbI U APYTHE), BHITOIHITH CBOKO YacTh pa0OThI U KOOPAUHUPOBATH



CBOM JEUCTBUS C APYTUMHU YIE€HAMHA KOMaH/bl, OIEHUBATh KAUECTBO CBOErO BKJIAJa
B OOmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aUMOJICUCTBUA.

PeryasiTuBHbIe yHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanms:

CaMOCTOATENIbHO COCTAaBJATh IUIAH, AJITOPUTM PELICHHS 3aJadd (WM €ro 4acTh),
BBIOMpaTh CHOCOO peIIeHHs] C YYETOM HMEIOIIUXCS PEeCypCcoB UM COOCTBEHHBIX
BO3MO>KHOCTEM, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIEHUN C YUETOM
HOBOM MH(pOpMaIIUU.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BIAJETh CIOCO0aMH CaMONPOBEPKH, CAaMOKOHTpOJS Ipollecca W pe3yjbTaTa
peLIEeHHs] MaTEMAaTUYECKOM 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPHIE MOTLYT BO3HUKHYTh IPU PEIICHUU 3aJ1ayu,
BHOCUTb KOPPEKTHUBbI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJICHHBIX OIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTH IOCTABICHHON LENH H
YCJOBUSIM, OOBSICHSITh IPUYMHBI JOCTYXKEHUS WM HEJIOCTUKEHUSI 11eJTh, HaXOUTh
OIKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI

K xoHIly 00yueHus B 7 Kjacce 00y4yaromMics MOTYYUT CIAEAYIOIIHNE TPEAMETHBIE
pe3yibTaThl:

Yucaa v BBIYUCTCHUSA

BrImonHATh, coueTass yCTHbIE U MHUCHbMEHHBIE MPUEMBI, apuPMETHUECKUE
JEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.

Haxonuth 3HaueHUs YHUCIOBBIX BBIPAKEHUN, MPUMEHSITh Pa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUMN, COIEPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTh OT ogHOW (QOpPMBI 3amucu 4yucen K Apyroi (mpeoOpa3oBbIBaTh
JECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JCCATUUHYIO IPOOH).

CpaBHUBAaTh U YIOPSI0YMBATH PALIMOHAIILHBIE YHCTIA.

OKpyrJsTh yncia.

BBINOMHATS PUKUAKY U OIIEHKY pe3yJibTaTa BHIUUCICHUM, OIIEHKY 3HAYCHU I
YUCJTIOBBIX BBIPAKCHHUU. BBIMONHATE AEHCTBHS CO CTENEHSIMH C HATypajIbHBIMU
MOKA3aTEeISIMH.

[IpuMeHATh NPU3HAKYU JETUMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATypaIbHBIX
YHUCeNl.

Pemiath mpakTHKO-OPUEHTUPOBAHHBIE 3a/a4M, CBS3aHHBIC C OTHOIICHHEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AsredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anredOpandyeckyro TEPMHUHOJIOTHUIO U CUMBOJIUKY, TPUMEHSTh €€
B IIPOIIECCE OCBOEHUSI yueOHOTO MaTepHalia.



Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW NPHU 3aJlaHHBIX 3HAYEHHUAX
MEPEMEHHBIX.

BrinonHaTs npeoOpa3oBaHus 1EJI0r0 BEIPAXKEHUS B MHOTOUJIEH MTPUBEICHUEM
MOOOHBIX CJTAaraéMbIX, PACKPHITHEM CKOOOK.

BBINOMHAT, YMHOXXEHHE OJHOWICHA Ha MHOTOWIEH W MHOrOYJeHa Ha
MHOTOYJICH, IPUMEHSTH (DOPMYJIbl KBaJIpaTa CyMMBbI U KBaJpara pa3HOCTH.

OcCylIeCTBIATh Pa3IOKEHUE MHOTOUYICHOB HAa MHOXUTEIM C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKHUTES, TPYIITUPOBKHU CIAraeMbIX, IPUMEHEHUS
bopMyIT COKpAIIEHHOTO YMHOKEHHUS.

[TpumensTh mpeodpa3oBaHUsi MHOTOUYICHOB JIJIsl pELISHUS Pa3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypaJlbHBIMU IOKA3aTEIsIMH IS
npeoOpa3oBaHUs BbIPAKEHUH.

YpaBHeHNS U HEPABEHCTBA

Pemate nuHEHHBIE YpaBHEHUSI C OJHOM IMEPEMEHHOM, MPUMEHSS IpaBuia
nepexo/ia OT UCXOAHOTO YpaBHEHUS K PaBHOCUIIbLHOMY emy. [IpoBepsaTh, sSBIsIETCS
JIM YUCJIO KOPHEM YpaBHEHUS.

[IpuMeHsTh TpaduuecKkre METObI MIPU PEIICHUH JTUHEUHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupates npuUMEpHl Map 4YHUCEN, SBIAIOUIMXCS PEHICHUEM JHUHEUHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPJUHATHOM IIOCKOCTH TpadUK JIMHEHHOTO YPaBHEHUS C JBYMS
NePEMEHHBIMH, MOJIB3YSCh TPahUKOM, TPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemiats cuctembl AByX JTUHEWHBIX YPAaBHEHUI C ABYMs IEPEMEHHBIMH, B TOM
qucIie rpa@uIecKu.

CocraBisTh M pellaTh JUHEWHOE YPABHEHHE WM CUCTEMY JIMHEWHBIX
YpaBHEHUI MO YCIOBUIO 3a7a4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
341441 MOJYYECHHBIN pE3yJIbTaT.

DOyHKIUU

N3o0paxkath HA KOOPAUHATHON MPSIMOUM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3aMIMCHIBATh YUCJIOBBIC IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOM TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJMHATaM,
CTpouTh Tpaduky THHEHHBIX GyHKIUNA. CTpouTh Tpaduk GyHKIMU Y = [X|.

OnuceiBaTh C TIOMOIIBI0 (DYHKIIMH W3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHUE, II€HA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaUueHre PyHKITMU TI0 3HAYCHUIO €€ apTryMeHTa.

[Tonnmate Tpaduueckuii crmocoOd TpencTaBlIeHUS W aHaIM3a WHPOPMAIINH,
W3BJIEKATh U UHTEPIPETUPOBATh UHGOPMAIIUIO U3 IPadUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyueHus B 8 KkJjacce oOydarIIuics TMOJYYUT CICAYIOIIUE
MIPEAMETHBIE PE3YIbTATHI:

Yuciaa v BBIYMCICHUA



Hcnonp30BaTh HaYaJIbHBIE NPEACTABIECHUS O MHOXKECTBE JIEMCTBUTEIIBHBIX
Yyucen JJis CPaBHEHUS, OKPYTJICHHS U BBIYUCICHUH, H300paKkaTh I€UCTBUTEIbHbBIC
YHCJIAa TOYKAMH HA KOOPJAWHATHOM MPSAMOM.

[IpumeHsaTh TOHATHE apU(PMETHIECKOTO KBAJAPATHOTO KOPHS, HAXOJWUTH
KBaJ[paTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBIOIHATH
npeoOpa3oBaHus BBIPAKCHUM, COJEPXKAIMIUX KBAAPATHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonb3oBaTh 3anucu OOJIBIIMX U MaJIbIX YUCEN C MOMOUIBIO JECATUYHBIX
npo0eit u creneneit yucia 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHATP TOHATHUE CTENEHW C L[EJIbIM IOKAa3aTeJIeM, BBIIOJIHITh
npeoOpa3oBaHus BbIPAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIOHATE TOXKIECTBEHHBIE TTPEOOPa30BaHUs PAIlMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE TpaBUJI JCHCTBUI HAJ MHOTOWICHAMHU U aJIreOpandecKUMu APOOsSIMH.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOKUTEIH.

[IpuMeHsaTh MpeoOpa3oBaHUs BIPAXKCHUN JIJIsl PEIICHUS Pa3IMUHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATbHOU MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiaty NuHEHBIE, KBaJpaTHbIC YPaBHEHUS U PallMOHAJIbBHBIC YpPaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM ypaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUU PEIICHUS, €CIIM HUMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTth OT cioBecHOW (OpMYIHUPOBKU 3afauu K e€ anreOpandeckoi
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUSI WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JIJIsI CPABHEHUS, OLICHKH, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHOU U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTFOCTPAIIUI0 MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[ToHuMaTh U UCHOJIK30BATh (DYHKIIMOHAJIBHBIE MOHATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONPEACNITh 3HaUeHHE (YHKUMHU O 3HAYEHUIO
apryMeHTa, ONpeIeNiATh CBOMCTBa (PYHKITNH 10 €€ rpaduKy.

Ctpoutsb rpaduku dIeMEeHTaPHBIX QYHKIIUNA BUJIA:

y=k/X,y = X2,y = X3,y = |X|, y = VX, OIIHCBIBATb CBONCTBA YHCIIOBON (PYHKIIHH
o e€ rpaduky.

K xoniy oOydeHus B 9 KJiacce oOy4aromuics TMOMYYUT CIEIYIONTNE
MpPEAMETHBIE PE3YIbTATHI:

Yuc/ia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Breinonuats apudmernueckue ASHCTBUS ¢ pallMOHAIBHBIMY YHCIIAMH, COYETast
YCTHBIE U NMHCbMEHHBIC MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPALMOHAJIbHBIMU
YUCJIaMU.



HaxonuTe 3HaueHUs CTENEHEN ¢ NENBIMU IIOKA3aTEIIMUA U KOPHEH, BBIYUCIIATh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasiTe JE€UCTBUTENIbHBIE YHWCJA, BBINOJHATh NPUKUIKY pe3yibTaTa
BBIYHCIICHUN, OLICHKY YMCIIOBBIX BBIPAXKEHUM.

YpaBHeHNs U HEPABEHCTBA

PemaTe IMHEWHbBIE U KBAJAPATHBIE YPABHEHUS, YPABHEHHUSI, CBOSIIMECS K HUM,
pocTeNIne APOOHO-PAIMOHAIIBHBIE YPABHEHHS.

Pemare cucreMbl IBYX JIMHEMHBIX YpPAaBHEHUM C JIBYMs IIEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIACTCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3adaun  anreOpaMyeckuM CHocoOOM ¢ TMOMOIIBIO
COCTABJICHHsI YPAaBHEHUS NI CUCTEMBI IBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

[IpoBOIUTE MPOCTEMNIINE UCCIETOBAHUS YPABHEHUN U CHCTEM YpPaBHEHMI, B
TOM YHCJI€ C IPUMEHEHHUEM IpapUuecKUX NpPeJCTaBICHUN (yCTaHaBIUBAaTh, UMEET
JU ypaBHEHUE WM CUCTEMAa YPAaBHEHUM pELICHUs, €CJIM HUMEET, TO CKOJbKO, U
mmpodee).

PemaTe 5MHEHBbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pElIeHHEe HEPAaBEHCTB HAa YMCIIOBOM NPSIMOM, 3aUCBHIBATh PEIICHHUE C MOMOIIbIO
CUMBOJIOB.

PemaTe cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHWE CUCTEMbl HEPABEHCTB Ha
YHUCJIOBOM NPSIMOM, 3alIMCBIBATh PELIEHUE C IIOMOLIBI0 CHMBOJIOB.

Hcronb30BaTh HEPABEHCTBA MTPU PEILIEHUN Pa3IUYHbIX 33a4.

DOyHKUIMHA

Pacno3naBath (yHKUMH H3y4eHHBIX BUAOB. I[lOKa3bpIBaTh CXEMaTHYECKH
pacmoyio)KeHHEe  Ha  KOOPJAWHATHOM  TJIOCKOCTH  TpadukoB  GyHKIUN
euma:y = kx, y = kx + b,y =k/x,y=ax2 +bx+c,y=x3,y= VX, y=
|X|, B 3aBuCHMOCTH OT 3HAUEHNIT KODPDHUIMEHTOB, ONUCHIBATE CBOWCTBA (DYHKIIHIA.

Crpouth U M300pa’kaTh CXEMATHUECKH TpaUKHU KBAJAPATUUYHBIX (PYHKIUH,
OMMCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUI MO UX Tpadukam.

Pacno3naBaTh KBagpaTHUuHyl0 QYHKIHUIO 10 (OpMysie, TPUBOJAUTh TPUMEPHI
KBaJPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

YuciioBbIe MOCTECA0BATEIBLHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apupMETHUECKYIO U T€OMETPUUECKYIO TPOTrPECCUU TPU Pa3HbBIX
croco0ax 3aJaHusl.

BbINONMHATE  BBIYMCICHUS C HCNONb30BaHHEM (opMysn N-ro 4jeHa
apu(PMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YJeHBl MOCIEAOBATEIBLHOCTH TOYKAMHU Ha KOOPAMHATHOM
MJIOCKOCTH.

PemaTte 3amaum, CBSI3aHHBIE C YUCIOBBIMU MOCIEIOBATEIBHOCTIMH, B TOM
YHCIIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KAJIbKYJSATOPA, HU(POBBIX
TEXHOJIOTHH).

TEMATHYECKOE IINTAHUPOBAHHUE



7 KIIACC

No HaumeHnoBanue KonnuecTBo yacos DneKkTpoHHbIE (TUGPOBHIC)
n/m||  paszenoB U TeM Beero|Kontponbusie|[Ipaktiueckue o0pa3oBaTeNIbHbBIE PECYPCHI
TIPOTPpaMMBbI paboTHI paboThI

1 |Uwucna u Beiumcienus. || 25 1 bu6anorexa LIOK
PanonansHble yncia https://m.edsoo.ru/7f415b90

2 ||Anrebpamveckue 27 1 bubanoreka LHOK
BBIPAKEHHUS https://m.edsoo.ru/7f415b90

3 |[VpaBHeHus u 20 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90

4 |[KoopauHAaThl 1 24 1 bu6mmoreka LIOK
rpadukn. OyHKIUN https://m.edso00.ru/7f415b90

5 |[loBTOpeHue u 6 1 bubnuorteka [IOK
0000menne https://m.edso0.ru/7f415b90

OBILEE KOJIMYECTBO | 102 5 0

YACOB I1IO

I[TPOTPAMME

8 KVIACC

No HaunmeHnoBanue KomnmuecTBo yacos ‘ DneKTpoHHbIE (LIUGPOBHIC)

/o pa3JesoB U TEM Beero|Konrponbusie|[[Ipaktiueckue 00pa3oBaTelbHbIE PECYPCh

HPOrpaMMbl paboTHI paboTHI

1 |Yucna u BEIYKCIICHUS. 15 but6mmoreka [IOK
KBanpaTtHbie KopHH https://m.edsoo.ru/7f417af8

2 |Ywucna ¥ BEIYUCICHHUS. 7 but6mmoreka [IOK
CTeneHp ¢ HesbIM https://m.edsoo.ru/7f417af8
1oKazaresaemM

3 ||AnreOpanueckue 5 1 bubnuorteka [IOK
BBIPYKEHUSI. https://m.edsoo.ru/7f417af8
KBanpartHblii TpEXUsIEH

4 ||Anrebpanyeckue 15 1 bubanoreka HOK
BBIPKCHHSI. https://m.edsoo.ru/7f417af8
AnreOpanueckast
poOh

5 ||[YpaBHeHus u 15 1 bubnnoreka [HOK
HEpPaBEHCTBA. https://m.edsoo.ru/7f417af8
KBagpartusle
YpaBHECHHUSI

6 |YpaBHeHus u 13 bubanoreka HOK
HepaBeHCTBA. CUCTEMBI https://m.edsoo.ru/7f417af8
YpaBHECHUU
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No HaumenoBanue KonunuecTBo wacos DneKkTpoHHbIe (TUGPOBBIC)
n/m pa3zienoB U TEM Beero|Kontponbusie|[Ipaktiueckue o0OpazoBaTelibHbIE PECYPChI
TIPOrpaMMBI paboThI paboThI
7 |[YpaBHEeHUs U 12 1 bubnuoreka [IOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8
Hepagencrtra
8 | ®ynkiuu. OCHOBHBIC 5 bu6mmoreka [IOK
[MOHATHUA https://m.edsoo.ru/7f417af8
9 | ®ynkiuu. YnucmoBbie 9 bu6mmoreka [IOK
byHKIMN https://m.edsoo.ru/7f417af8
10 |IToBTOpEeHME 1 6 1 bubanoreka HOK
00o0mIeHne https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO | 102 5 0
YACOB IIO
I[TPOTPAMME
9 KJIACC
Ne HaumenoBanue KonunuecTBo yacos ‘ OnexTpoHHbIe (IU(PPOBLIE)
/11 pa3eyioB U TEM Beero|Konrponbusie|[Ipaktiueckue o0OpasoBaTelIbHBIC PECYPCHI
TIpOTPaMMBbI paboThI paboThI
1 |Ywucna u BEIYKCIICHUS. 9 but6mmoreka [IOK
JleficTBUTEIIbHBIC https://m.eds00.ru/7f419d08
quCIa
2 ||[YpaBHeHus u 14 1 bubanoreka HOK
HEPABEHCTBA. https://m.edsoo.ru/7f419d08
YpaBHEHUS C OJHOU
MePEMEHHON
3 |[VpaBHeHus u 14 1 bubnuoreka [{OK
HEpPaBCHCTBA. https://m.edso0.ru/7f419d08
Cucrembl ypaBHEHHUI
4 ||YpaBHeHUs U 16 1 bubnuoreka IIOK
HEPAaBEHCTBA. https://m.edso0.ru/7f419d08
HepaseHncrtBa
5 ||DyHKUIMHK 16 1 bubanoreka HOK
https://m.edsoo.ru/7f419d08
6 |YwucroBsie 15 1 bu6mmoreka IIOK
[1I0CJIEA0BATEIBHOCTH https://m.edsoo.ru/7f419d08
7/ |[IloBTOpEHUE, 18 1 bu6aunoreka IJOK
00001IEHHE, https://m.edsoo.ru/7f419d08
CHUCTEeMaTH3allus
3HAaHUU
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Ne HanmenoBanue KonnyectBo vacos ‘ DnexTpoHHbIE (TU(POBHIE)

n/m pa3zienoB U TEM Beero|Kontponbsie|[Ipaktiueckue o0Opa3oBaTelibHbIE PECYpPChI
TIPOrpaMMBI paboTEI paboThI

OBIIEE KOJIMYECTBO | 102 6 0

YACOB I1O

ITPOTPAMME




