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HOACHUTEJIBHAA 3AIIUCKA

Anrebpa sBISETCS OIHUM U3 ONOPHBIX KYypCOB OCHOBHOTO OOIIETO
oOpa3oBaHusA: OHAa 00ECIEeYMBAET U3yUYECHUE APYTUX JUCHUIIINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAaHUTAPHOTO IHKIOB, €€ OCBOCHHE HEOOXOAMMO MJis
MPOAOJKEHUsI 00pa30BaHUs U B TOBCEIHEBHOM KU3HU. PazBuTre y 00yJarommxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXOKICHHM W CYIHOCTU anreOpandecKux
abcTpakimii, cnoco0e OTpakeHUs MaTeMaTUYeCKO HayKOH SIBJICHUI U MPOLECCOB
B TpUpOAEC W OOIIeCTBE, PO MATEMaTHYECKOTO MOJICIHPOBAHUSI B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS
Y Ka4eCTB MBIIUICHUS, HEOOXOJUMBIX JIJISl aIaliTalliil B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneunmBaeT pa3BUTHE YMEHUsS HAOII0aTh,
CpaBHHBaTh, HAXOAWTHb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJIHI,
dopmynupoBaTh yrBepxacHU. OCBOEHHE Kypca anreOpbl 00eCTICUnBACT Pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYalOIIMXCS: OHHM HCIIONB3YIOT JEAYKTUBHBIE WU
MHIYKTUBHBIC PacCyKICHHs, 0000IIeHNe W KOHKPETHU3aIlN0, a0CTparupoBaHue U
aHamoruto.  OOydenue  anreOpe  mpeamoyiaraeT  3HAYMTENBHBIA ~ 00BEM
CaMOCTOSITETIbHOW ~ J1€ATENbHOCTH OOYyYaloLUXcs, I03TOMY CaMOCTOATEIbHOE
pelleHue 3a1a4 ABISAETCs peanu3alueil JesTeIbHOCTHOTO IPUHIUIIA 00yUeHHUSL.

B crtpykrype mnporpammbl ydeOHOro Kypca «Anrebpa» ajii OCHOBHOTO
o01miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COJEP)KATEIbHO-METOANUECKIE
auHUK: «Yucna v BBIYMCIEHUS», «ANreOpandyecKkue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxaas u3 3THX colepiKaTelbHO-METOIUYECKUX
JUHUNA pa3BUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIEUCTBYs €
ApPYTUMHU €ro JHMHUAMU. B Xoje wu3yueHuss ydeOHOro Kypca oOydaromumcs
HPUXOJUTCS JIOTUUECKU PacCyXAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsi3u ¢ 3TMM B mporpamMMmy ydeOHOro Kypca «AinreOpa» BKIIOYEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, MPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTH4YeCKOro 00pa30BaHUS U CIIOCOOCTBYIOIIME OBJIAJACHUIO O0YJAIOMIUMHUCS
OCHOB  YHUBEPCAJBHOTO  MaTemaTHueckoro s3pika. CopaepkaTelbHON U
CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Uucna W BBIYMCICHUS» CIYKUT OCHOBOW JJis
JaJbHEHIIET0 W3YYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BAThCSA aIrOpPUTMaMHU, a
TaKke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX ISl TOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMH M MPPALMOHAIBHBIMH YUCIaMH, (popMHpOBaHHEM



MIPEACTABICHUA O JCHUCTBUTEIBHOM 4YHCJIE. 3aBEpLUICHWE OCBOCHHSI YHCIIOBOU
JIMHUU OTHECEHO K CpelIHEMY 001eMy 00pa30BaHUIo.

Conepxanue IByX areOpandecKux JUHUM — « AITeOpandecKue BhIPasKCHUSI»
U «YpaBHEHHS W HEPAaBEHCTBa» CIIOCOOCTBYET (HOPMUPOBAHHUIO Y OOYyYAIOMIMXCS
MaTeMaTHYECKOTO ammapara, HEOOXOJUMOTro s pEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TPEIMETOB U TNPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha  ypoBHe
OCHOBHOTO 001ero oOpa3oBaHMsl y4eOHBIM MaTepuan TPYIIUPYETCS BOKPYT
palMOHANBHBIX BBIpaXEHUH. Alredpa JeMOHCTPUPYET 3HAYCHHE MAaTEMaTHKH Kak
A3bIKa JUUISI TIOCTPOSHUS MATEeMAaTHYECKUX MOJENIeld, OMHCaHWs MPOIECCOB H
SABIICHUI peanbHOro MHupa. B 3amaum oOyueHus anreOpe BXOMAT TaKxKe
JalbHEHIIee pa3BUTHE aNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOTo, B
YaCTHOCTH, JMJII OCBOEHHS Kypca HWH(GOPMATUKH, M OBJIAJICHUE HaBBIKAMHU
JIeNYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanne CHMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTEeMaTHIECKOMY TBOPUYECTBY.

Conepxanne QyHKIIMOHATBHO-TPAPUIESCKON JIMHUU HAIIEJICHO Ha TOTYy4YCHHE
00yJaroMMHUCS 3HAHUNA O (YHKIUSAX KaK BKHEHIIEH MaTeMaTHYeCKOW MOJIEIH
JUTS OTIMCAHUSI M UCCIICIOBAHMS Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUN B MPUPOJIC
u obmiectBe. M3yueHue marepuana CHOCOOCTBYET Pa3BUTHIO Y OOYYarOIIMXCS
YMEHHS UCIIOJIH30BaTh Pa3IUYHbIe BBIPA3UTEIbHBIE CPEICTBA S3bIKA MATEMATHUKU —
CJIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKiIad B (GOpMHpPOBaHUE
NPEJICTABICHUI O POJIM MATEMATUKH B Pa3BUTUU IIUBUIU3ALNH U KYJIbTYPHI.

CornacHo ywyebHOMY IulaHy B /-9 Kiaccax wu3ydaercss Y4eOHBI Kypc
«Anrebpa», KOTOPBIA BKIIOYACT CIEAYIOIINE OCHOBHBIE pa3leNibl COICP>KAHUS:
«Yucna © BBIUKCICHUN», «ANTeOpandeckue BBIPAKCHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKIIUNY.

Ha usyuenue ydyeb6HOro Kypca «Anredbpa» orsoautcs 306 gacoB: B 7 Kjacce
— 102 gaca (3 waca B Hexemo), B 8 kiaacce — 102 gaca (3 vaca B Hezeno), B 9
kiacce — 102 ygaca (3 yaca B HeAemIO).



COAEPKXAHUE OBYYEHUA
7 KITIACC

Yucia v BbIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXOJ] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroil. I[loHsTHe panuMOHAIBHOIO YHUCJA, 3aluCh, CpPaBHEHHE,
yIOPSAIOYMBAHUE  pPAIMOHAIBHBIX 4ucel. ApudMeTudyeckue JeUCTBUS €
palMoOHANIBHBIMK YucIaMU. PemeHne 3aay U3 peaibHOM MPAKTUKUA HA YacTH, HA
TpoOHu.

CreneHnb C HaTypaJdbHBIM TIOKa3aTeJleM: ONpEJeNICHHe, MpeoOpa3oBaHKe
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOU B BHJE MPOILEHTOB. Tpu OCHOBHBIC 3aJa4M Ha
MPOLEHTHI, PEIICHUE 33]1a4 U3 PEATIbHON MPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIMMOCTH, pa3J0KEHHE Ha  MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCMMOCTH, B TOM 4uclie TpsMas W oOpaTHas
PONOPIIMOHATIBHOCTH.

AJuireOpanyeckue BbIpasKeHUsI

IlepeMeHHbIE, YNCTOBOE 3HAUCHHE BBIPAKECHUS C MEpeMEeHHOM. [JomycTumbie
3Ha4YEeHMS NepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTH MEXKY BETMUYMHAMH B BUJE
dbopmyinbl. Beruncnenus o popmynam. [IpeodbpazoBanme OYKBEHHBIX BbIpOXKEHUH,
TOXXKJIECTBEHHO paBHbIE BBIPAKEHMs, TNpaBWJIa MpPeoOpa3oBaHUs CyMM U
IPOM3BEICHHM, MTPaBUiIa PACKPHITHS CKOOOK U MIPUBEACHUS MOJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHH C HATYPAIbHBIM MOKA3aTEIEM.

OnHowieHbl 1 MHOTOwIeHbl. CTeneHb MHOroujaeHa. CloKeHHe, BBIYUTAHUE,
YMHOKEHUE MHOrOWICHOB. DOpMyJibl COKpAIIEHHOIO YMHOXXEHUS: KBajapar
CyMMBbl M KBaApar pa3zHocTH. Popmynia pa3HOCTH KBaApaTtoB. PazmoxeHue
MHOTOWIEHOB HAa MHOYKUTEIIU.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHUE, KOpEHb YypaBHEHHUSA, IMpaBujiia TPeoOpa3oBaHUS ypaBHEHHS,
PaBHOCUJIIBHOCTh YPABHECHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHHUSI, pEIICHHE JIMHEWHBIX ypaBHEeHUU. CoCTaBJI€HUE YpaBHEHHH MO
YCJIOBHIO 33Jaun. Penienne TEKCTOBBIX 3a/1a4 C HOMOIIBI0 YPaBHEHU.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIVHEMHBIX YPAaBHEHUW C JBYMS IEpPEMEHHBIMU. PemieHne cucteM ypaBHEHHU
crocoboM moAcTaHOBKH. [IpuMepbl pelieHusi TEKCTOBBIX 3ajlad C  [OMOIIBIO
CHCTEM ypPaBHEHUU.

DyHKIUA



Koopaunara Toukn Ha npsAmoii. YnuciioBble IpOMEXKYTKH. PaccTossHue Mexny
JIBYMsI TOYKaMU KOOPJIUHATHOU MPAMOM.

[IpsimoyronibHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opauHara
TOUYKHM Ha KOOpJAWHATHOH muiockoctu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYyIamMu.
Urenne rpadukoB peanbHbix 3aBucuMmocTeil. Ilonstue ¢ynkuun. I'paduk
¢ynkuuu. CoiictBa pyHkuuid. JIuneninas gyukuus, e€ rpaduk. ['padux Gynkunu
y = |X|. I'paduueckoe perieHue TUHEHHBIX YpPaBHCHUHW M CHUCTEM JMHEWHBIX
YPaBHEHUM.

8 KJIACC

Yucia v BbIYMCICHUS

KBampatheiii kopeHb u3 uwncia. [loHsarne 00 uUppaMOHAIBLHOM 4YHUCIE.
JlecaTuunble mpUOIMKEHUS] UpPAIlUOHATBHBIX uncesl. CBONWCTBA apuPMETUUESCKUX
KBaIPAaTHBIX KOPHEH M WX MPUMEHEHHUE K TPeoOpPa30BaHUIO YHCIOBBIX BBIPAXKESHUM
Y BBIYMCJICHUSAM. [{€MCTBUTENBHBIC YUCIIA.

Crenens ¢ 1eNbIM ITOKa3aTeneM U e€ cBoricTBa. CTaHIapTHas 3alliCh YUCTA.

AJire0panvecKue BbIPasKeHHUs

KBanpatuelii  TpEXuieH, pasjgokEeHHE KBAAPATHOTO TpEXWIeHAa  Ha
MHOHUTEIH.

Anrebpanueckass 1poOb. OCHOBHOE CBOHCTBO aireOpanyeckoil apoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, [eJeHHe alreOpandeckux JIpoOei.
PanronanbHbie BhIpaXKeHHUS U UX MPeoOpa3OBaHUE.

YpaBHeHUs 1 HEPABEHCTBA

KBampaTtHoe ypaBHeHue, QopMyna KOpHEH KBaJIpaTHOTO  YpaBHCHHS.
Teopema Buera. Pemienne ypaBHEeHUN, CBOISIIUXCS K JIMHEWMHBIM U KBaJPATHBIM.
[IpocTeiinmme qpoOHO-paIIMOHATBHBIC YPaBHEHUS.

I'paduueckas nHTEpHpeTalis YpaBHEHUN C ABYMsI IEPEMEHHBIMU M CHUCTEM
JIMHEWHBIX YPaBHEHUN C JByMs IlepeMeHHbIMH. [IpuMepsl penieHuss cHUcTeM
HEJIMHENHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 337124 anreOpanyecKuM CIocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBEeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DyHKIUA

[Tonsitne ¢ynkmuu. OOIacTh OmMpeneNeHus W MHOXKECTBO 3HAYCHHIM
bynkimu. CiocoObl 3a1anust PyHKITUH.

I'padux bynakmmun. Utenne cBoiicTB ¢yHKInu 1o e€ rpaduxy. [Ipumeps
rpauKoB QyHKIHHI, OTPaXKAOIINX pealibHbIE MPOIECCHI.



OyHKIMK, OMUCHIBAIOIIME TMPSAMYKD W OOpaTHYH NpPOMOPIHOHATIBHBIE
3aBHCHMOCTH, HX rpaduku. OyHkumn Y = X2, y = X3, y = Vx, y=|X|. ['paduueckoe
pelIeHUE YPABHEHUM U CUCTEM YPABHEHUM.

9 KJIACC

Yucia v BbIYMCICHUSA

PanmonanbHbie ynciaa, UppallMOHAIbHBIC YUCIA, KOHEYHbIE U OSCKOHEUHBIE
JecATUYHbIe 1poOou. MHOXKECTBO AEHCTBUTENBHBIX YHUCEII, JEUCTBUTEIbHBIC YHCTIA
KaKk OECKOHEYHBbIE JECATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]1y MHOKECTBOM JICHCTBUTEIbHBIX YACEII U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTHYecKue JCHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpPYXKAKIIETO MHpPa, IUTEIBHOCTh MPOIIECCOB B
OKPYKaIoIIEM MUPE.

[TpubnmxEnHOEe 3HaUCHWE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yJbTaTOB BHIUUCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JluneitHoe ypaBHeHUE. PellleHMEe ypaBHEHMM, CBOJSIIMXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHue. PenieHue ypaBHEHUN, CBOASIINXCS K KBaIpPaTHBIM.
bukBagpatHoe ypaBHeHuME. [IpuMepbl pemieHus: ypaBHEHUM TPEThEN U YETBEPTOU
CTEINEHEN pa3IOKEHUEM HAa MHOKUTEIU.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHMH. PerieHue TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMH M ero Tpaduk. PemeHue cuctem nByx
JIMHEWHBIX YPAaBHEHHUM C ABYMS IIEPEMEHHBIMU. PellieHrne cucTeM IBYX YpaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHW. ['paduueckas
UHTEpIpPETALUs CHCTEMbl YPABHEHUH C IBYMSI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM IEpEMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW mepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEepmpeTanus HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMHU.

DyHKIUN

KBagpatnunas ¢ynkus, e€ rpaduk u cBoiicTBa. [lapabGoma, koopauHATHI
BEPILIMHBI TapadoJibl, OCh CHMMETPHUH NapadoJIb.

I'paduxu Gpynximii: y = kx, y = kx + b, y = k/x, y =x3, y = Vx, y = |x| u ux
CBOMCTBA.

YucaoBbie MOCI€10BATEIBHOCTH U IIPOrPecCum



IloHsiTHE YHUCIOBOM IIOCIENOBATEIBHOCTH. 3aJaHUE II0CIEHOBATEIBHOCTH
PEKYppPEHTHOI popMynoi u Gopmysoi N-ro YjeHa.

Apudpmernyeckas U reoMerpuueckas nporpeccur. Popmynbl N-ro 4ieHa
apu(PpMETHUYECKON U T€OMETPUUYECKON TPOrPECCHil, CYMMBI IIEPBBIX N YJIEHOB.

N300pakeHne wiIeHOB apu(PMETHUYECKOM M T€OMETPUYECKOW Mporpeccuii
TOYKAMU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHWHBIM U 3KCIOHEHLMAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUA NPOrpaMMbl  y4eOHOTO Kypca
«Anredpa» XapakTepU3yIOTCS:

1) maTpuoTHYECKOe BOCTINTAHUE:

OpOSIBIIGHUEM MHTEpeca K TMPOIUIOMY U  HACTOSIIEMY POCCHICKOM
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIICHHUEM K  JIOCTHXKEHUSM  POCCHUMCKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHMYeCKOW IIKOJIbI, K MCIOIb30BAHUIO ITHX
JTOCTHXKEHUH B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpakIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEHN TpaXkJIaHUHA U PEaTU3alUU €ro
npaB, TMPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIIHMOHHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOILENYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTUKEHHUM HAyKHh, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B I€SITEIBHOCTH YUEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpaBICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHWH BCEH JKU3HU I YCHENTHON mpodeccroHaIbHOU
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUH 00pPa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOe BOCIMTAHHE:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY U  3CTETHYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHUH, PACCYX IACHUH, YMEHHIO BHIIETbH
MaTeMaTU4YeCKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHMS:

OpUEHTAIIME B JIESITEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4HBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOJILI U
oOIecTBa, MOHMMAaHUEM MAaTEeMaTHYeCKOW HAayKH Kak cQepbl UYeT0BEUYECKOU
NEeATEeNIbHOCTH, ATANoOB €€ pa3BUTUA U 3HAYUMOCTHU JUIsl PA3BUTHUS LMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTHUKU M MAaTeMaTH4YE€CKON KyJIbTYpOil KaK CpelICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEHUIIMMU HABBIKAMH HCCIIEA0BATEIbCKON
NEeATEeNIbHOCTH;



6) ¢usnmueckoe BocnuTanue, (GopMHpOBaHHE KYJIbTYPbI 310POBbSI H
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

TOTOBHOCTBHIO TPUMEHSTh MaTEMAaTHUYECKHE 3HAHUS B HHTEpPECcax CBOETO
3I0pOBbs,  BEJEHHUA  3J0pOBOro  o0Opasa IKM3HM  (310pOBOE  IHUTAHUE,
cOaaHCUPOBAHHBIM pPEXKUM 3aHATUM UM OTHObIXa, perysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPehIEKCUHU, MPU3ZHAHUEM CBOETO
IpaBa Ha OLIMOKY U TAKOTr0 K€ MpaBa IPyroro 4eioBeKa;

7) AKOIOTHYeCKOe BOCTIUTAHME:

OpUEHTAIMEN Ha MPUMEHEHUE MATEeMaTUYECKUX 3HAHUU ISl pelIeHus 3a7a4y
B 00JIaCTH COXPAHHOCTHU OKpYXKAlolIeld Cpejbl, IJIAaHUPOBAHUSA IOCTYNKOB U
OIICHKM MX BO3MOXHBIX TOCIEACTBUI JJIsI OKpYXKaroleh cpejbl, OCO3ZHaAHUEM
100aJIBFHOTO XapaKTepa SKOJOTMUYECKUX MPOOJIeM U IyTe X pelieHus;

8) amanTamusi K M3MEHSIIOIIUMCS YCJIOBHSIM COIHAJILHOW W NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JECHCTBHSIM B YCJIOBHUSIX HEOMNPEACIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JEeSITEIbHOCTh, B TOM YHCIIC
YMEHUE YYUThCA Yy JPYTUX JIOJIel, MpUOOpeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3 OTBITA IPYTUX;

HEOOXOUMOCThI0O B (OPMHPOBAHMM HOBBIX 3HAaHWUW, B TOM 4YHUCIE
dbopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(QUIUTHI COOCTBEHHBIX 3HAHUA U
KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyallMIO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOUUNA KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAaeMble PEIICHUs] U ACHCTBUS, (POPMYJIHpPOBATH U OILEHWBATH PUCKU U
NOCIIEZICTBUS, OPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble JJoruuyeckue aeicTBusa:

e BBISIBIATh U XapAaKTEPU30BATh CYIIECTBEHHBIE MTPU3HAKA MATEMAaTUYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHHH MEXIY IOHATHAMHU, (HOPMYIUPOBATH
ONpEJICJICHUs]  MOHSITHM, YCTAaHABIMBATH CYIIECTBEHHBIM  IMPU3HAK
KJ1acCH(pUKAIIMU, OCHOBAHUSA JJIsi OOOOINECHUS W CpPaBHCHMS, KPUTCPUHU
MPOBOJIMMOTO aHAIN3a;

e BOCHpHHUMATH, (OPMYJIHPOBATh U  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPJAUTEIbHBIE W OTPHUIIATENIbHBIC, €IWHUYHBIC, YacTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBISITh ~ MaT€MaTUYeCKUe  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
NpoTUBOpeurss B (akTax, AaHHBIX, HAOJIIOAEHUSAX U YTBEPKICHUSX,
npeajiaraTb ~ KpUTEpUU I BBISIBJICHUST ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

JieNaTh BBIBOJABI C HUCIOJb30BAHUEM 3aKOHOB JIOTUKH, JNEAYKTHUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUHN (MIPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSATEIBHO HECJOKHBIE OKa3aTelbCTBA
MaTeMaTU4YeCKUX (aKToOB, BBICTpAaUBATh APryMEHTALMIO, MPHUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaATh CMOCO0 pemieHus yuyeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapMaHTOB pelIeHHs, BbHIOMpaTh HauOojee TMOAXOASAIMMI ¢ y4EToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBarTejbCKHe JeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyIHpOBaTH BOMPOCHI, (PUKCHPYIOIIUE TMPOTHBOPEYHE, MPOOIEMY,
CaMOCTOSATEILHO YCTAaHABIIMBaTh MCKOMOE M JlaHHOE, (OpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINI0, MHCHUE;

NPOBOJIUTH [0 CAMOCTOSITENIbHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJbIIOe  WCCIEAOBaHWE IO  YCTAaHOBIICHHUIO
OCOOCHHOCTE MaTeMaTHYecKoro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy COO0M;

CaMOCTOSITENTFHO (hOPMYITHPOBATH 0OOOIIEHHUSI ¥ BBIBOJIBI MO Pe3yIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIIEAOBAHUS, OICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIECHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BHUTHE IPOIECCa, a TAKXKE BBIABUTATH
IPEIIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanueii:

BBISIBJISITh HEJAOCTATOYHOCTh W HW3OBITOYHOCTh WHGOpMAIUH, JTAHHBIX,
HEOOXOIUMBIX JJISl PEIICHHUSI 3a]1a4H;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATHU3UPOBATH W HMHTEPIPETUPOBATH
MHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM IIpE/ICTABICHUS;

BbIOMpaTh (QopMy TMpeacTaBlieHHs WHOOpPMAIMU W WILIIOCTPUPOBATH
perraemMpie 3aJadd  CXeMaMH, JIuarpaMMaMH, WHOW TrpaduKod W HX
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTHh WH(MOpPMAIUU TO KPUTEPUAM, MPEIIOKEHHBIM
yduTeIeM Wi CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHﬂi



BOCIIpUHMMATh W  (OPMYyIHpOBaTH CYXACHUS B COOTBETCTBHH C
YCIOBUSMH U LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
XOJy pelIeHus 3a/1a4i, KOMMEHTUPOBAThH MMOJTYUYEHHBIN pe3ysIbTarT;

B X0JIe 0OCYXXJCHHS 33/1aBaTh BOMPOCHI IO CYIIIECTBY 00CYK/1aeMOi TEMBI,
poOJIeMBI, perracMoi 3a1a4uu, BEICKA3bIBATh MJICH, HAIICJIICHHBIC HA ITOUCK
pEIICHMS, COIMOCTaBIATh CBOM CYXKICHHS C CYXACHHUIMH JIPYTHX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXUBATh PA3JIMYUE W CXOJICTBO ITO3WIIHMN, B
KOppeKTHOU (hopme hOpMyITHpPOBATh PA3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pE3yJabTaThl  pPEIICHUsS  3a]add,  JKCIICPUMEHTA,
UCCIICIOBAHUS,  TPOEKTa,  CaMOCTOSATEIBHO  BBHIOMpAaTh  dopmat
BBICTYIIJICHUS C YYETOM 3a/1a9 MIPE3CHTAIMHA U OCOOCHHOCTEH ayIUTOPHH;
NOHMMAaTh M  UCIOJb30BaTh  NPEUMYINECTBA  KOMAaHJHOMN u
WHAWUBUAYaTbHONH pabOThHl NMpU PpEHICHWH YYEOHBIX MaTeMaTHUYCCKHUX
3ajad;

NPUHUMATh IIeJIb COBMECTHOH JCSATCIIBHOCTH, TUTAHUPOBATH OPTraHU3aIINI0
COBMECTHOM pabOThI, pacmpeneiisiaTh BHUABI pabdOT, JIOrOBapUBATHCA,
00CyXJ1aTh TIPOIIECC M PE3yJbTaT pabOThl, 0000MATh MHCHHS HECKOJIBKHX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax paboTel (0OcyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBBI€ IITYpPMbl M JPYTHUE), BBIMIOJHATH CBOIO YaCTh
paboThl M KOOPJUHUPOBATH CBOM JIEUCTBUS C IPYTUMU WICHAMH KOMaH/IbI,
OLICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHUSI.

PerynsiTuBHbIe YHUBepcaJibHbIe YUeOHbIE 1elCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITH IUIaH, AJITOPUTM pEUICHUs 3adadyd (WU €ro
4acTh), BBIOUpATh CIOCOO pelIeHUsI C y4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh H KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ Y4ETOM HOBOM WH(MOpMAIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHBIN NHTEJIJIEKT:

BJIQJIETh CIMOCOOAMH  CaMOMPOBEPKHU, CAMOKOHTPOJS TMporecca |
pe3yJibTaTa pelIeHUs MaTEMAaTHYECKOM 3a/1a4H;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUH
3a7a4M, BHOCUTb KOPPEKTHBBI B JEATEIPHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, HAMICHHBIX OITUOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTAaTa JEATEIBHOCTU IMOCTABICHHOMN LIEIH
U YCIIOBUSIM, OOBSICHITH IPUYUHBI JIOCTUKEHUS WIIM HEJJOCTUKEHHUS 11EJIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOydenuss B 7/ kJjacce OOyYarolIUICS TMONYYUT CIEAYIOIINE
MpeAMETHBIE PE3YIbTATHI:

Yucsia 1 BLIYUCTICHUSA

BoinonHsATh, couyeTass YCTHbIE W THChbMEHHBIE MPUEMBI, apU(PMETHUECKUE
JEUCTBUS C PallMOHATBHBIMU YUCIIAMU.

HaxonuTh 3Ha4YeHUs 4YHCIIOBBIX BBIPAKECHUHN, MPUMEHSATH Pa3zHOOOpa3HBIC
crocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHbBIE TPOOH.

[lepexonuth OT OfHOM (OPMBI 3amucu 4Yucesl K Apyroi (mpeodpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI) B JCCSATUYHYIO, B
YaCTHOCTHU B 0€CKOHEUYHYIO JACCATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSAJOUYMBATH PAllMOHATIBHBIC YUCIIA.

OKpyrisTh yucna.

BrINOTHATS TPUKUIIKY U OIEHKY PE3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUYCHHIM
YUCJIOBBIX BBIpAXXEHUM. BBIMOMHATL ACHCTBUS CO CTENEHSMHU C HATypajJbHBIMU
MOKA3aTeJISIMU.

[IpuMeHAT,  OpU3HAKKW  JACNMMOCTH,  PA3JIOKEHUE HA  MHOXKHUTEIH
HATypPAJIbHBIX YUCEI.

Pemiath mpakTUKO-OPUEHTHPOBAHHBIE 33JaYd, CBSI3aHHBIE C OTHOLIEHHWEM
BEJIMYUH, MPONOPLUUOHAIBHOCTHIO BEJIMYHMH, NPOLEHTAMH, WHTEPIPETUPOBATH
pe3yAbTaThl pELIECHUs 3a7a4 C Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKue BbIPasKeHHUs

Hcnonb3oBaTh anreOpanyecKkyto TEPMHUHOJIOTUIO U CUMBOJIMKY, MPUMEHSTH
e€ B mpoliecce OCBOCHUS yueOHOro MaTepuara.

Haxonute 3HaueHUs: OYKBEHHBIX BBIPDOKEHHH MPH 3aJlaHHBIX 3HAYEHUSIX
MEPEMEHHBIX.

Beimonuate  mpeoOpa3oBaHWsA — IEIOTO0  BBIPAXKEHHS B~ MHOTOUIEH
MPUBEACHUEM TTOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH W MHOroWwieHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJITBI KBaJpaTa CYMMBI U KBajJipaTa pa3HOCTH.

Ocy1iecTBasATh Pa3jI0KEeHUE MHOTOWICHOB Ha MHOXHUTEIU C MOMOIIbIO
BBIHECEHUSI 32 CKOOKH OOIIEro MHOXHUTENsS, TPYNIUPOBKHA  CIAraeMbIX,
nmpuMeHeHUsT HOPMYIT COKPAIIEHHOTO YMHOKCHHUS.

[IpuMensTh peoOpa3zoBaHKsi MHOTOWICHOB JJIsl PEUICHUS Pa3IuYHbIX 3a7ad
13 MaTEMAaTUKHU, CMEKHBIX IIPEJAMETOB, U3 PEATIBHOU MPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYPAIbHBIMU IOKA3aTEISAMM IS
npeoOpa3oBaHUs BEIPAKCHUH.



YpaBHeHHUs M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHS C OJHOM IIEPEMEHHON, NPUMEHsA IpaBuUiIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K PaBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO KOPHEM yYpaBHEHUS.

[IpumeHsTh rpaguyeckue METObl MPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap YUCEN, SABIAIOUIMXCS PEHICHHUEM JUHEHHOTO
YPaBHEHMSI C IBYMsI IEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOW IJIOCKOCTH TrpaduK JIMHEHHOIO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMHU, TMOJb3YyACh TIpaUKOM, NPUBOJUTH MPUMEPHI PELICHUs
YpaBHEHHS.

PemaTh cucteMbl ABYX JIMHEWHBIX YPABHEHUH C IByMS IEPEMEHHBIMU, B TOM
quciie rpapuyecku.

CocrtaBiAiTh M pemiaTh JUHEWHOE YPAaBHEHHE WM CHUCTEMY JIMHEWHBIX
YpPaBHEHUW IM0 YCIOBHUIO 3aJadyd, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJyYECHHBIN pe3yJIbTarT.

DyHKUUMA

N300paxkaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, UHTEPBAJIbI, 3aIIUCHIBATH YUCIOBBIE IPOMEKYTKH HA
anredpanvyecKkoM si3bIKe.

OtMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpJHMHATaM,
CTpOUTh rpaduku JUHEHHBIX QyHKIUN. CTpouTh rpaduk GyHKINHN Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIMNA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, PACCTOSHHE, II€HA, KOJIUYECTBO, CTOMMOCTD,
IPOU3BOAUTEIBLHOCTD, BPEMSs, 00BEM pabOTHI.

HaxonuTe 3HaueHue GyHKIUM 110 3HAYCHHTO €€ apryMeHTa.

[Torumarte rpaduueckuii cmocod MPENCTABICHUS M aHaln3a HHQPOpPMAIUH,
U3BJIEKATh U UHTEPIPETHPOBATH HHPOPMAIIMIO U3 TPA(QUKOB PEaIbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xonmy oOyuenus B 8 Kjacce OOyYaromIuiics TMONYYUT CIEIYIONTUE
IIPEIMETHBIE PE3YJILTATHI:

Yucaa 1 BbIYHMCICHUS

Hcnonp30BaTh HavyaJIbHBIE IPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
quCcell JJIsl CPAaBHEHUS, OKPYIVIEHUS] U BBIYUCIICHHM, N300pakaTh JEHCTBUTEIbHBIC
YyCiia TOYKaMU Ha KOOPAWHATHOM MPSMOM.

[IpumensaTy moHsATHE apuPMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBa/IpaTHBIE KOPHU, WCIIONB3Ys TPH HEOOXOJUMOCTH KaJIbKYJISITOP, BBITIOJHSATH
npeoOpa3oBaHusl BBIPAKEHUW, COJEPXKAIIMX KBAJPATHBIE KOPHHU, MCHOIB3YS
CBOWCTBA KOPHEM.



Hcnonp30BaTh 3amucu OOJBITUX W MAJBIX YUCENT C MOMOIIBI0 EeCATUYHBIX
npoOeii u creneneit yucna 10.
AJire0pandecKue BbIpasKeHUS
[IpuMeHAT, TOHSATHE CTENEHH C IIEJIBIM  TIOKa3aTeJIeM, BBIMOJIHATH
peoOpa3oBaHuUs BEIPAKECHHM, COACPKAIIUX CTEIICHHU C IEJIBIM MTOKa3aTelIeM.
BBITIOJTHATE TOXKIECTBEHHBIE TPEOOpPa30BaHUS PAMOHATBHBIX BBIPAKCHUN
Ha OCHOBE IPaBWJI ICHCTBHIA HAJl MHOTOWICHAMH U aJreOpandecKuMu Apo0sMHU.
PacknanpiBaTh KBaApaTHBIM TPEXUWIEH HA MHOKUTEIH.
[TpuMeHATH MpeoOpa3oBaHMs BRIPAKCHUN IS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 PECATBHON TPAKTUKH.
YpaBHeHUs] M1 HEPABEHCTBA
Pemates JMHElHBIE, KBaJpaTHbIC YPaBHCHUS W palMOHAIBHBIC YpaBHCHHS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS TICPEMCHHBIMH.
[TpoBOIUTE MIpOCTEHINIE UCCACAOBAHNS YPAaBHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHECHUEM rpadUUuECKUX MPECTaBICHUH (yCTaHABIMBATH, UMEET
JU ypaBHCHUE WJIM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).
[TepexoauTh OT CIOBECHOM (OPMYITUPOBKH 3a/1auu K €€ areOpandeckoi
MOJIENTd C TIOMOIIBIO COCTaBJICHHUS YpPAaBHEHHS WJIM CHUCTEMbl YpaBHEHHI,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4U MOJYYSHHBIN pe3yibTarT.
[IpuMeHsAT, CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIA CPaBHEHUS, OIICHKH,
pemath JUHEHHBIE HEPABEHCTBA C OJHOU MEPEMEHHON U UX CUCTEMbI, JaBaTh
rpauyuecKy0 WIUTIOCTpPAIlMI0O MHOXECTBAa PpEUICHUN HEpPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.
DOyHKUUMN
[lonumaTe ¥ UCTONIB30BaTh (DYHKIIMOHAJIBHBIE TOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYCHMsI), ONpEACNsITh 3HaueHHe (YHKIMH IO 3HAYCHUIO
apryMeHTa, ONpeeaTh CBOMCTBA (DYHKIIUH 1O €€ rpaduKy.
Ctpoutsb rpaduku sMeMeHTapHbIX DYHKINH BUaA:
y =kix, y=x2, y = x3,y = [x, y = VX, omHCBIBaTh CBOICTBa UYHCIOBOIi
bynkiuu 1o e€ rpaduky.
K xonmy oOyuenus B 9 Kjacce O0OyYaromuiicss MONYYUT CIEIYIONTUE
MPEIMETHBIE PE3YJIbTATHI:
Yucua 1 BbIYMCICHUS
CpaBHUBAaTh W YNOPSJAOYMBATH PAIIMOHAIBHBIE W WPpPAlMOHAIBHBIC YHCIIA.
BeimonHaTh apudMeTHdecKkue NEeUCTBHs C PallMOHATHHBIMHA YHUCIIAMHU,
couetass YCTHBIE W TIUCBMEHHBIE TPUEMBI, BBITIOJHATh BBIYUCICHUS C
UPpaAMOHATHFHBIMHA YHCIIAMHU.



Haxonute 3HaueHus CTeEneHEeW C LEIbIMU [OKa3aTelasiMU M KOPHEW,
BBIUMCIISATh 3HAYEHUSI YUCIIOBBIX BBIPAKEHUM.

OKpyraaTh JEUCTBUTENBHBIC YHUCJA, BBIIOIHATh MPUKUJKY pe3ysbTara
BBIUMCJIEHUH, OLICHKY YMCJIOBBIX BBIPAXKECHUM.

YpaBHeHUs] M1 HEPABEHCTBA

Pemars nuHenHbIE M KBaJgpaTHbIE YPAaBHEHUSA, YPABHEHHS, CBOIALIMECS K
HUM, MpOCTeNIIne TpoOHO-pallMOHATbHbBIE YPAaBHECHHUS.

Pemate cucremsl ABYX JMHEHHBIX YPaBHEHUH C JBYMs IIEPEMEHHBIMU HU
CHUCTEMBI IBYX YPABHEHHH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISICTCS JINHEUHBIM.

Pemiate TekcTOBBIE 3amauM  aJreOpamdeckKuM CIoco0OM C  MOMOIIBIO
COCTABJICHUSI YPABHEHUSI UM CUCTEMBI JBYX YPABHEHUU C IByMsI IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIUBATh, UMEET
I YpaBHECHUE WJIM CHUCTEMA YPABHEHUW PEUIEHHUS, €CIIM MUMEET, TO CKOJIbKO, U
npouee).

Pemate nuHeliHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paKaTh
pElIEHUE HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMChIBaTh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate  cucrembl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHCTEMbI
HEPABEHCTB Ha YUCJIOBOU MPAMOM, 3alIMCHIBATh PELICHHUE C TTIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEpAaBEHCTBA IIPU PELICHUM PA3JIMYHBIX 3a/1a4.

DOyHKUUMA

PacriozHaBaTh (QyHKIIMM W3Y4YEHHBIX BUIOB. [loka3piBaTh cCXeMaTHYECKU

pacroiokeHre Ha KOOPAMHATHOMN IIOCKOCTH rpadukoB GyHKuil Buma: y = kX, Yy
=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3,y = Vx, y = ||, B 3aBucumoctn ot
3HaueHUN KOA((PHUIIMEHTOB, ONMMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth u n300paxaTh CXEeMAaTHYECKU TpapUKU KBAIPATHUYHBIX (PYHKIIUH,
OTMHCHIBATh CBOMCTBA KBAJPATHUHBIX (DYHKIUH IO UX Tpaduxam.

PacrioznaBaTh KBajipaTHUHYI0 (QYHKIHIO 1O (popmysie, TPUBOIUTH MIPUMEPHI
KBaIPaTUYHBIX (DYHKIUHA U3 peaTbHOM KU3HU, QU3UKH, TECOMETPHUH.

YucaoBblie MOCJI€10BATEILHOCTH M IPOrPecCHu

PacrioznaBaTh apuMeTHUECKYI0 W TEOMETPUYECKYIO TPOTPECCUU TIPH
Pa3HBIX CIIOCO0axX 3a/IaHuA.

BeImonHATS  BBIYMCIEHUS C  HWCIOJNBb30BaHWEM (opMya N-TO  dieHa
apu(PMETHIECKON 1 TEOMETPUUECKON TPOTPECCH, CYMMBI TIEPBBIX N YJICHOB.

N300pakath WICHBI TOCIEIOBATEIPHOCTH TOYKAMU Ha KOOPAWHATHOU
MJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YUCJIOBBIMHM IIOCIEIOBATECILHOCTIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOUW KU3HM (C MCIOJIb30BAaHUEM KaJIbKYISITOPA, UPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosu4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iaejioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [IOK
yucna https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
2 AJIreOpaNIeCKHe BHIPDKCSHH 2 ! https://m.edsoo0.ru/7f415b90
bu6mmoreka [IOK
3 YPaBHCHNS U HCPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 Koopauwatst u rpaguicu. yrkum 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
S Tosropere u 0bobmenue 6 ! https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
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8 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 Uucna n Beruncienus. KBagparusie KOpHU 15 https://m.edsoo.ru/7f417af8
9 Yucna u BergucieHus. CTENEHs C [EJIbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIPaKEHUS. 5 1 bubnnorexa [JOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanvecKre BRIPaKECHHUS. 15 1 bubnuorexa [JOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 YpaBHeHus v HepaBeHcTBa. CUCTEMBI 13 bubnuoreka [JOK
yYpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHCTBa 12 1 httos://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 PyrKuuH. OCHOBHEIE IOHATH S https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
o DyHKim. Tucnospie dynKimm o https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 TosTopenne 1 0boOmenHe 0 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
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9 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM udpoBbie
Ne i/ pasi Konrpoasubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW TTEPEMEHHOMN https://m.edso0.ru/7f419d08
3 YpaBHeHus v HepaBeHCTBA. CHCTEMBI 14 1 bubnuotexa [JOK
yYpaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHCTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
> Dymicuim 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEIOBATEIFHOCTH 15 1 https:/m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HAHUMN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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