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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa dBISIETCS OJIHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIEYNBAET U3YUYCHHE APYTUX JUCUHUILIINH, KaK €CTE€CTBEHHO-
HAyYHOTO, TaK W TYMaHUTApHOTO IHMKIOB, €€ OCBOCHHE HEOOXOJUMO JUIs
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM XKU3HU. Pa3BuTHe y o0yuaronmxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOKIACHUM U CYIIHOCTU alredpandecKux
abCTpakiuii, cnoco0e OTpaKEHHUsI MaTEMaTUYECKOM HAYKOW SIBJIEHUH U MPOLECCOB
B MPUPOJE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KayeCTB MBIIUICHUS, HEOOXOAUMBIX JJI aJanTalid B COBPEMEHHOM IU(GPOBOM
oOmectBe. M3ydyeHue anreOpsl obOecrneurBaeT pa3BUTUE YMEHUS HAOIIOAATh,
CpaBHMBaTh, HaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIJICHUS,
CHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JIEUCTBUS U BBIBOJBI,
dopmynupoBath yTBepkaeHU. OCBOEHUE Kypca aareopbl 00ecreunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OO0YYaroIMXCsA: OHM HCIOJIb3YIOT JEAYKTHUBHBIE U
UHAYKTUBHBIE PacCyXJeHus, 0000I1IeHNe U KOHKPETU3aIMI0, abcTparupoBaHue U
ananoruto. OOyuenwe  anreOpe  mpeArnosiaraeT  3HAYUTENBHBIM  O0BEM
CaMOCTOSITENTFHOM ~ JIEATEIHHOCTH OOYyYaIOIIUXCS, IO03TOMY CaMOCTOSITETbHOE
pelieHre 3aa4 IBIsSeTCs peaausaluen e TeIbHOCTHOTO MPUHIIUIA 00yYEHUS.

B cTpykType nporpaMmMsl yd4eOHOTro Kypca «Anredpa» 1jiss OCHOBHOTO OOILEro
o0pa30BaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEP’KaTEIbHO-METOJUUYECKHUE JIMHUU:
«Yucna W BBIUUCICHUS», «ANTeOpanuecKkue BBIPAKEHUSN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxngas u3 3TuxX copepKaTeabHO-METOIAUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YUYEHHUs Kypca, B3aUMOJCHCTBYS €
JpYTUMHU €ro JnuHusMH. B Xoje wu3ydeHuss ydeOHOTro Kypca OOydaroIIumcs
IPUXOJIUTCS JIOTHYECKH PacCy’KIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
sa3bIK. B cBSI3M ¢ 3TUM B mporpaMmy ydeOHOro kypca «AmreOpay» BKIIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTWKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTUYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME OBIAJEHUIO 00YUYarOITUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro si3pika. ConepikaTeabHOW |
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTro Kypca «Anredpa» SBISETCA €ro
WHTETPUPOBAHHBIN XapaKTED.

Conmepxxanne auHMM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOHM  JUIs
JaJbHENIIEr0 U3y4eHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOy4aroUIuXcs
JIOTHYECKOTr0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsI IIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHA O YMCiIe HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMH M HMPpAlMOHAIBHBIMU YHCIIaMHU, (OPMHUPOBAHUEM
MpeACTaBICHUN O ACHCTBUTEIILHOM YUCTE. 3aBEPIICHUE OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K CpeJHeEMY 00111eMy 00pa30BaHMUIO.

Coneprkanne qByX anreOpandecKux TUHUHN — « AnreOpandecKue BhIPasKEeHUsD»
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHPOBAHUIO Y OOYyYaAIOIIUXCS



MaTEeMaTHYECKOro ammapara, HeoOXOJUMOTro HJisi pelIeHus 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U MTPAKTUKO-OPHUEHTHPOBAaHHBIX 3a/1a4. Ha ypoBHE OCHOBHOIO
o0miero 0obpazoBaHusi y4eOHBIN MaTepHall TPYNINUPYETCS BOKPYT PAllMOHAIBHBIX
BbIpaXEHUI. Anredpa JAEMOHCTpUPYET 3HAYCHHE MaTEMaTHUKU Kak s3bIKa JUIs
IOCTPOEHUS MATEMaTU4YECKUX MOJEJEH, OINUCAaHUs MPOLECCOB U  SBICHUI
peasibHOro Mupa. B 3anaun oOyueHus anreOpe BXOJAT TakKe JalbHENIIee pa3BUTHE
AJITOPUTMHUYECKOTIO MBIIIJIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIIsl OCBOCHUS Kypca
UHPOpPMATUKHA, W  OBJAJECHUE HABbIKAMU  JEAYKTUBHBIX  PacCyKICHUIL.
[TpeoOpa3oBanne CHUMBOJBHBIX (OPM CIIOCOOCTBYET PA3BUTHIO BOOOpaXEHMUS,
CIOCOOHOCTEN K MATEMaTUYECKOMY TBOPUECTBY.

ConepxaHue (pyHKIMOHAIbHO-Tpa(UUECKON JIMHUU HALEIEHO Ha MOIy4YeHHE
0OyJaroIUMUCs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENH
JUIsL OIMCAHUS ¥ UCCIIEI0BAHUS pa3HOOOPa3HBIX MPOIIECCOB U SBJICHUHN B IPUPOJAE U
obmectBe. M3yuenne marepuana ciocoOCTBYET Pa3BUTHUIO Y O0yUaIOIUXCA YMEHUS
UCIIOJIB30BaTh PAa3JINYHbIE BBIPA3UTEIBHBIE CPEACTBA SA3bIKA MAaTEMaTUKA —
CIIOBECHBIE, CUMBOJINYECKUE, Tpaduyeckue, BHOCUT BKJIAJ B (OpPMHUPOBAHHE
IIPEICTABICHUN O POJIM MATEMATUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIBTYPBI.

CornacHo yueOHOMY IUIaHy B /-9 Kiaccax wu3ydaeTcssi Y4eOHBIM Kypce
«Anredpa», KOTOPBIM BKJIIOYAET CIIEIYIOUIME OCHOBHBIE PA3/EIbl COJEP KAHMS:
«Uucna u BBIUHCICHUSA», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHS U
HEpaBEHCTBA», « DyHKINW.

Ha uzyuyenue yueOHOro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kiacce —
102 gaca (3 gaca B Hegemo), B 8 kiacce — 102 gaca (3 gaca B Hemeno), B 9 kiacce
— 102 gaca (3 yaca B HEJIEIIIO).



COJAEPXXAHME OBYUYEHUA

KJIACC

Yuciaa v BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MIEPEXOJl OT OJHOU (OPMBI 3aIUCH
npobeit k gpyroil. IloHsiTMEe palMOHAIBHOTO 4YHWCIA, 3aluCh, CpPaBHEHUE,
YOOPSAIOYMBAHUE  pAllMOHAIBHBIX 4YHceNl. ApuMmeTHdyeckue JACUCTBUS C
palMOHAIBHBIMYA YHMCiaMu. PenieHue 3a1ad M3 peajabHOM MPAKTUKU HA 4YacTH, Ha
JpoOH.

CreneHb C HaTypaJbHBIM TIOKa3aTelieM: OIpeeieHne, npeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpE/IeNICHNs, 3auch 00abIKX uncel. [IporeHTsl, 3anuch
MPOLICHTOB B BUE poOU U IpoOH B BHUJE MPOIEHTOB. Tpu OCHOBHBIC 3a/layu Ha
IIPOLIEHTHI, PEIICHUE 3a7a4 U3 PEAIbHOU IMPAKTUKH.

[IpumMeHEHNE TPU3HAKOB  JEIMMOCTH, Pa3jIOKEHUE Ha  MHOKUTEIN
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCHMMOCTH, B TOM 4ucile TMpsMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvecKue BbIPAKEHUS

[lepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAXKECHUS C NEpeMEHHON. [JomycTumble
3HA4YEHUS NepeMeHHbIX. [IpencraBnenre 3aBUCUMOCTH MEXKY BENTUYMHAMU B BHUJIE
dbopmybl. Beraucnenus no popmynam. [IpeodpazoBanrne OyKBEHHBIX BBIPAKEHUM,
TOKJECTBEHHO paBHBIE BBIPAKEHUS, IpaBUia MPeoOpa3oBaHUs CyMM H
IIPOU3BENICHUH, TPaBUIJIA PACKPBITHS CKOOOK U IPUBEIECHUS OJOOHBIX CllaracMblX.

CBoNiCTBa CTENEHU C HATYpPaJIbHBIM ITI0KA3ATEIEM.

OpnHowiensl U MHOTOWIEHBI. CteneHb MHOrowieHa. CiioKeHue, BhIUUTAHUE,
YMHOXEHHE MHOTOWICHOB. DOPMyJIBI COKPAIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
1 KBaApar paszHocTu. GopMyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOYIECHOB Ha
MHOKHUTEJIN.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YypaBHEHMS, IMpaBWia MNpeoOpa3oBaHMs YpPaBHEHHS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YMCIO KOPHEU JMHEUHOTO
YpaBHEHUSI, PEIICHUE TMHEUHBIX YpaBHEHUN. COCTaBICHHE YPABHEHHUI 110 YCIOBUIO
3a7a4u. Pelienue TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUM.

JIuneiiHOe ypaBHEHHE C ABYMs MEPEMEHHbIMH U ero rpaduk. Cucrema IByX
JVMHEMHBIX YpaBHEHUW C JBYMS IE€PEMEHHBbIMU. PelleHue cucreM ypaBHEHUU
cnocoboM noAcTaHoBKU. [IprMeps! perieHnst TEKCTOBBIX 331a4 C TOMOIIbIO CUCTEM
YPaBHCHUM.

DOyHKIUU

Koopaunara Touku Ha npsMou. Uucnoseie pomMexyTKku. PaccTosgaue Mexay
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsimoyroisibHast cucreMa koopauHaT, ocu OX u Oy. Abcuucca U opauHara
TOYKHM Ha KOOPJAUHATHOM IIockocTH. [IpumMepsl rpadukoB, 3aJaHHBIX GOPMYIIaMH.
Yrenue rpadukoB peanbHbIX 3aBucuMocTteil. [lonstue pynkiuu. I'paduk GyHkumm.



CpoiictBa Qynkuuii. JIuneiinas ¢pynkuus, e€ rpaduk. 'padux dynkumm y = [X|.
['paduyeckoe perieHne TMHEHHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUIA.

KJIACC

Yucaa v BHIYMCICHUSA

KBagparueiii kopeHb u3 uwucia. [loHatue o0 uppanMOHATBLHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST HppallMOHAIbHBIX yucen. CBoiicTBa apupMeTUYECKUX
KBa/IPAaTHBIX KOPHEW U UX NMPUMEHEHHE K MTPEOoOPa30BAHUIO YHCIIOBBIX BBIPAXKEHUHN
Y BBIYUCJICHUAM. [[eiCTBUTEIbHBIC YUCIIA.

CreneHb ¢ LenbpIM MOKa3ateaeM U e€ cBoiicTBa. CTaHJapTHAS 3alMCh YUCIA.

AnreOpandeckue BhIpaKCHUSAJITe0pandecKue BbIPaKeHu sl

KBampaTHblil TpéxuiieH, pa3iokKeHUe KBAAPATHOTO TPEXUIECHA HA MHOKUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi IpoOwu.
CnoxeHue, BbIYUTAHHWE, YMHOXEHUE, JEJCHUE aireOpanueckux ApoOeH.
PannonanbHbIe BRIpAKEHHS U UX TPEOOpa30BaHHUE.

YpaBHEHUS ¥ HEPABEHCTBAY pAaBHEHMS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyiia KOpHEH KBaapaTHOTo ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCA K JIMHEWHBIM W KBaJPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIBHBIC YPABHEHHUS.

['paduueckas uuTEpHpeTanysi YpaBHEHUM C IBYMsI IEPEMEHHBIMU U CHUCTEM
JVHEWHBIX YpAaBHEHHN C JBYMS IepeMEHHBIMHU. lIpuMephl pelieHus cucrtem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Perienrie TEKCTOBBIX 3aj1a4 alreOpanyeckuM CIiocoOOM.

YucnoBble HEPABEHCTBA U WX CBOMCTBA. HepaBeHCTBO ¢ OAHON NMEPEMEHHOM.
PaBHOCMIBHOCTP HEpPABEHCTB. JIMHENMHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DOyHKIUU

[Tonstue pynkuu. O61acTh onpeeaeHUss 1 MHOKECTBO 3HAUCHUN (DYHKIIUU.
CrniocoOb1 3a1aHust QyHKIIUH.

I'padpux dbynxkumn. Utenue cpoiictB (yHkimu no e€ rpaduky. [Ipumepst
rpadukoB GyHKUUNA, OTPAKAIOLIUX PEaTbHbIE MPOLIECCHI.

OyHKIMY, OINUCHIBAIOIIUE TMPIMYI0O U OOpaTHYIO MPONOPIHOHATILHbIE
3aBHCHMOCTH, uX rpaduku. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

KJIACC

Yuca 1 BbIYUCIEHUSA

PanmonanpHbIe 4Ynciia, UppallMOHAIBHBIC YUCIIA, KOHEYHBIC M OCCKOHCYHBIC
JeCATHYHBIC APoOH. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, ICHCTBUTEIbLHBIC YHCIIA
KaKk OCCKOHEUHBIC JCCATHYHBIC ApoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
M€Ky MHO>KECTBOM JIEMCTBUTEIIBHBIX YACEN U KOOPAUHATHOM MPSIMOU.

CpaBHeHHE JICMCTBUTENBHBIX 4YHCEN, apumeThdeckue JEeUCTBUSA C
JIEUCTBUTEIIBHBIMHA YHCJIaAMH.



Pasmepbl OOBEKTOB OKPYXAIOUIETO MHPA, AJIUTEIBHOCTh MPOIECCOB B
OKPYXKarOIEM MHUpE.

[TpubnmxEéHHOE 3HAUYCHUE BETMYHMHBI, TOUHOCTh pUOmKeHusi. OKpyrieHue
yucel. [Ipuknaka v orieHKa pe3ynbTaToB BIYNCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOIAIINUXCA K KBAJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepsl pemieHns ypaBHEHUW TPETbEN U YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHHMH. PenieHue TEKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ AByMs NEPEMEHHBIMU U €ro rpaduk. PemieHue cucreM AByX
JIMHENHBIX YpPaBHEHUH C ABYMs IEPEMEHHBIMU. PellleHne cucreM 1ByX YpaBHEHMI,
OJJHO M3 KOTOpPBIX JIMHEWHOE, a JApyroe — BTOpoil cremeHu. I['paduueckas
UHTEpIIPETaLHs] CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpanyeckum crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW NEpeMEHHOM. PelmieHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOM TIiepeMeHHOM. KBanpaTHble HeEpaBEHCTBA.
['padprueckas wHTEpHpeTalysT HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUHA

KBangpatuunas ¢yukius, e€ rpadux m cpoiictBa. [lapabosia, KOOpAMHATHI
BEPIIMHBI 1apadO0JIbl, 0Cb CAMMETPHH ITAPaA0OJIBI.

I'padukn Gyrxmmit: y = kx, y = kx + b, y = kix, y = x3,y =Vx, y = |X| , n ux
CBOMCTBA.

Uucnosele  mociieoBaTebHOCTUYHMCI0BbIE  MOCJeI0BATEILHOCTH U
Nporpeccuu

[IoHATHE YMCIIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IOCIECA0BATEIBHOCTH
pEKyppeHTHOI (opmMynol U Gopmysoil N-ro uieHa.

Apudmernueckass U reoMmerpuyeckas mnporpeccur. Popmysbsl N-ro uieHa
apru(PpMETUYECKON U T€OMETPUUECKON MPOrpecCuil, CyYMMbI IEPBBIX N YJIEHOB.

N300paxkeHre YiIeHOB apU(PMETUYECKOM M T€OMETPUYECKOM Mporpeccui
TOYKaMHU Ha KOOPAMHATHOM IIOCKOCTHU. JIMHEMHBIN M 3KCIOHEHUUAIBHBINA POCT.
CI10HBIE IPOLICHTBHI.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOTI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Pe3yJbTAaThl OCBOSHUS MPOrPaMMbl y4eOHOTO Kypca «Anredpay
XapaKTEPHU3YHOTCH:

1) maTpuoTHYecKoe BOCIIMTAHHE:

IIPOSIBJICHHEM MHTEpEca K IPOLUUIOMY M HACTOSAIIEMY POCCHUMCKON MaTEMaTHKH,
LEHHOCTHBIM OTHOLLIEHUEM K TOCTHXKEHUSIM POCCUNCKUX MaTEMAaTUKOB U POCCUICKOMN
MaTEMAaTUYECKON IIKOJIBI, K MCIOJIB30BAHUIO ATUX JOCTMKEHUHN B IPYrUX HayKax W
NPUKIIAJHBIX cepax;

2) rpa;KIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOA3aHHOCTEHM TpakAaHWHA W peaju3aldd €ro
MpaB, MPEACTABICHUEM O MAaTEMAaTUUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SBJICHHI, Npolenyp TrpakJaHCKOro oOuiecTBa (Hampumep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYKICHHIO OJTHYECKUX HpoOJieM, CBSI3aHHBIX C
IPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUM HAYKH, OCO3HAHUEM BaXKHOCTH MOPaJIbHO-
ATUYECKUX MPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HA aKTHUBHOE YYacTME B pELICHUM MPAKTHYECKUX 3aJad
MaTEMaTUYECKOM HAINPABIEHHOCTH, OCO3HAaHUEM BAXXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHMsl Ha MPOTSHKEHUU BCEH MKU3HM MJIA YCIEMHON NpodecCHuoHaNIbHOU
NEeSATEIbHOCTY M Pa3BUTUEM HEOOXOAMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHAMBUIYAIbHON TPAEKTOPUU OOPA30BaHUS U JKU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYEeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  AMOI[MOHAJIBHOMY M 3CTETUYECKOMY  BOCIHPHUSATHIO
MaTEeMaTHUYECKUX OOBEKTOB, 3aJlad, pPELIEHUH, PacCyX JCHUH, YMEHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHUSI:

OpUEHTaUuel B JEATENbHOCTH HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS 4e€IOBEKa, MPUPOIbLI U
oOuiecTBa, MOHUMAHUEM MaTeMaTHMYECKON HAyKHM Kak c@epbl 4Yel0oBeuYeCKOn
NEeATEIbHOCTH, 3TaloB €€ pa3BUTHA M 3HAYMMOCTH JUISl Pa3BUTHS LMBUJIU3ALINH,
OBJIAJICHUEM S3BIKOM MATEMAaTHUKW U MaTEMaTUYECKON KYyJbTypOW KaK CpPEICTBOM
MO3HAaHHUS MHpA, OBJAJACHUEM NPOCTEUINMMU HaBBIKAMHU HCCIIEI0BATEIbCKON
NEATEIBHOCTH;

6) ¢usuueckoe BocnUTaHUE, (OPMHPOBAHHE KYJLTYPHI 310POBbSI H
IMOLMOHAJIBHOIO 0/1aroNoyYus:

TOTOBHOCTBIO TIPUMEHATh MATEMATHUYECKUE 3HAHUS B HMHTEpPEcax CBOETO
3JI0pOBBS, BEJICHUS 3/I0pOBOro o0pa3a *HU3HU (310pOBOE NUTAHUE,



cOaIaHCUPOBAHHBIN PEKUM 3aHATUN U OT/IbIXA, PETYJIsIpHas PU3NYECKasi aKTUBHOCTb ),
c(hOpMHPOBAHHOCTHIO HaBbIKa pedIIEKCHH, TPU3HAHUEM CBOETO IpaBa Ha OMIUOKY H
TAKOr'0 )K€ IIpaBa JAPYroro 4ea0BeKa,

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTallMel Ha MPUMEHEHNWE MAaTeMAaTUYECKUX 3HaHWM I pelieHus 3aj1ady B
00JIaCTH COXPAaHHOCTH OKPY>Karole cpeibl, INIAHUPOBAHUS MMOCTYIIKOB U OLEHKH MX
BO3MOXHBIX TOCIEJACTBUN MJIsi OKpYXalolleid Cpelibl, OCO3HAaHUEM TI00aJIbHOTO
XapakTepa 3KOJOTHYEeCKUX MPOoOieM U IMyTeil UX pelIeHHs;

8) aganTanmus K M3MEHSIIOIIUMCSL YCJIOBHSIM CONMAJBLHOW M MPUPOTHOMH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBUSAX HEONPEIEIEHHOCTH, MOBBIILIECHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH 4e€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIE
YMEHHE YUUTbCA Y APYTUX JIIOJIEH, IPUOOPETaTh B COBMECTHON JEATEIbHOCTH HOBBIE
3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTbITA APYTHX;

HEOOXOJUMOCTBIO B  (DOPMUPOBAHMM HOBBIX 3HAHM, B TOM 4HCIE
dbopMynupOBaTh HJEH, IOHATHUSA, TUTIOTE3bl 00 OOBEKTaX W SIBICHUSX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTb  JEePUIUTBl COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMi0 KaK BBI3OB, TPEOYIOMUNA KOHTPMEp, KOPPEKTHPOBATh MPUHHUMAEeMbIE
pelieHusT W JACWCTBHUA, (POPMYITUPOBATH W OLEHWBATH PUCKA W TIOCIEACTBHUSA,
(bopMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble jornueckune aeicTBUS:

e BBISBIATh U XapaKTEpU30BATh CYIICCTBEHHBIE MPU3HAKH MaTEMaTUYECKUX
O00OBEKTOB, TMOHATHA, OTHOIIEHUH MEXIY MOHIATUIMH, (HOPMYIUPOBAThH
omnpeneneHusl  MOHSATUH,  yCTaHABIMBAaTh  CYUIECTBEHHBIM  IMPHU3HAK
Kinaccupukanyuu, OCHOBaHUSA i OOOOIICHWS W CpaBHEHUS, KPUTECPUU
IIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (HOpPMYyIUpPOBaTH H  NPeOOPA3OBBHIBATH  CYXKICHHUS:
YTBEPAHWTENbHbIE W OTpHUIATEIbHBbIC, €IMHUYHBIC, YacTHbIE H 0OIIue,
YCIIOBHBIE;

e BBIABJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUMS
B (aKkTax, NaHHBIX, HAOMIOMCHUSIX W YTBEPXKICHUAX, MpeJiaraTh KPpUTEpUn
JUIS BBISIBJICHUSI 3aKOHOMEPHOCTENW U IPOTUBOPEYMH;

e JleJIaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKIFOUEHH 110 aHAJIOTUH;

e paszlupaTh J10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEpPXKIACHUU (NpsMble U OT
MIPOTUBHOTO), POBOJIUTH CAMOCTOSATEIBHO HECIOXKHBIE 10KA3aTEIbCTBA



MaTeMaTUYecKux (aKkToB, BBICTpauBaThb AapryMEHTAllUMI0, HPUBOJIUTH
MIPUMEPBI U KOHTPIIPUMEPHL, 00OCHOBBIBATH COOCTBEHHBIE PACCYHKACHUS;
BBIOMpaTh CMoco0 pemieHus ydeOHOW 3amaun (CpaBHMBATh HECKOJIBKO
BAPDUAHTOB pELICHUS, BbIOMpaTh HauOoJiee MNOAXOIAIUMNA C Y4ETOM
CaMOCTOSTENIbHO BBIIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/bCKHe JeiiCTBHA.

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUM HMHCTPYMEHT I103HAHUS,
(GopMynupoBaTh BONPOCHL, (PUKCUPYIOIIME MPOTUBOPEUHUE, MpoOIeMy,
CaMOCTOSITENIbHO YCTAHABIMBATh HCKOMOE U IaHHOE, (JOPMUPOBATH TUIIOTEZY,
apryMEHTHPOBATH CBOIO MO3UILINIO, MHEHUE;

OPOBOJAUTH IO CAaMOCTOATEIBHO COCTaBICHHOMY IUIAHYy HECJIOXHbBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIECAOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTU4YeCKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOM;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUSI W BBIBOJIBI IO pe3yJibTaTaM
MPOBEAEHHOIO HAOMIOAEHUS, HCCIEI0BaHUsA, OLIEHUBATh JOCTOBEPHOCTH
MOJIyYeHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0000IIECHHI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TakKe BBIIBUTATH
MPEIOJIOKEHUS O €TO PA3BUTHU B HOBBIX YCIOBHUSX.

Pabora c undgopmanmeii:

BBISBIIATh HEIOCTATOYHOCTh W HW30BITOYHOCTh WHGOpMAIMM, JTaHHBIX,
HEOOXOAMMBIX IS PEIICHMS 3aa4H,

BBIOMpPATh, AaHAIM3UPOBATH, CHUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
WH()OPMAITHIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BbIOMpaTh ¢GopMy TpeacTaBieHUus HHPOPMAMK W WLIIOCTPUPOBATH
permiaemMbie  3a7aud  CXeMaMH, JAuarpaMMaMy, HWHOW Tpadukod u ux
KOMOMHAIIUSIMU;

OIICHUBATh HAA&KHOCTh MH(POPMALUUA IO KPUTEPHUSIM, MPEATIOKEHHBIM
yUUTENIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuMKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIPUHUMATH U (hOPMYITUPOBATH CYXKJACHHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXkKaTh CBOIO TOUKY 3PEHUS B
YCTHBIX UM NHUCBMEHHBIX TEKCTax, HaBaTh IOACHEHUA IO XOAY pELICHUs
3aJ1a4l, KOMMEHTHUPOBATh MOJTYYEHHbBIN PE3YJIHTAT;

B X0/ie 00CYX/JICHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBbI,
mpoOJieMbl, pelraeMoi 3ajayu, BbICKA3bIBaTh WMJICH, HAIICJICHHBIC HA TMOUCK
pELIEHNS, COTIOCTABIIATh CBOU CYKIAEHUS C CYXKICHUSIMHU APYTUX YYACTHUKOB
nuajnora, oOHapy»XWBaTh pa3jIU4YUe M CXOACTBO TMO3WIIUMA, B KOPPEKTHOU
dbopme popmynupoBaTh pa3HOTIACHUS, CBOM BO3PAKEHMUS;

MPEACTABIATh PE3YJIbTATHI PEIICHUS 3a0a4M, IKCIIEPUMEHTA, UCCIEIOBAHUA,
MPOEKTa, CAMOCTOSITEIbHO BBIOMPATh (hOpMAT BBICTYIUICHUS C YYETOM 3a1a4
MpEe3eHTAM U OCOOCHHOCTEN ayIUTOPHUY;

IIOHMMAaTh W UCIOJb30BaTh NMPEUMYIIECTBA KOMAHIHON U WHIWBUYaJIbHOU
paboThI MpU PELICHUH YYEOHBIX MATEMATUUECKUX 3a/1aY;



e TMPUHUMATH II€JIb COBMECTHOM JIEATEIBHOCTH, IJIAHUPOBATh OPraHU3aIIUIO
COBMECTHOM paboOThl, pacmpeneisiTh BHIBI padOT, OTOBAPUBATHCH,
00CyXJaTh MPOLECC U pe3yJbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOICH;

e Y4acTBOBATh B IPyNHOBBIX (popMax pabOThI (00CYXKIEHHS, 0OMEH MHEHUSIMU,
MO3rOBBI€ IITYPMbl W JPYTHE), BBIIOJHATH CBOK YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JIEUCTBUS C JPYTMMU YJIEHAMU KOMaH/Ibl, OIIEHUBATh
KauecTBO CBOET0 BKJIaga B  OOMIMH MPOAYKT MO  KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIE YHUBepPCaJbHbIEe yUeOHbIe AelicTBUS
Camoopranusanus:

e CaAMOCTOSITEIBHO COCTAaBISATH IUIAH, AJITOPUTM pEIICHUs 3a7aud (WU €ero
4acTh), BBIOMpPATh CHOCOO pEIICHUS C Y4ETOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTb M  KOPPEKTUPOBATh
BApUAHTHI pELIEHUH C YYETOM HOBOW MH(OpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJJIEKT:

e BJAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca U pe3ylibTaTa
pelIeHus: MaTeMaTHYEeCKOM 3aauH;

e TMPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOHUKHYTH MPHU PEIICHUHU 33]1a4H,
BHOCHUTb KOPPEKTHBBI B JIESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OMMOOK, BBIIBJICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE pE3yJIbTaTa JIEATEIbHOCTH MOCTABIEHHON LeNH U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JTOCTIDKEHUS WM HEAOCTIDKCHUS ENH,
HAaxXOJIUTh OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIbTATBI

K koniy oOyueHuss B 7 KJacce OOydYarOUIUMNCS TMOIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Yucaa 1 BBIYMCICHUSA

BreinmonHaTh, coyeTas yCTHbIE M NHUCBMEHHBIC MPUEMBI, apU(DMETHUECKUE
JENUCTBUS C pallMOHATBHBIMU YUCIIAMU.

HaxoauTh 3HaueHMs] YHUCIOBBIX BBIPAKEHHUM, TPUMEHITh Pa3zHOOOpa3HbIE
CrocoObl U MPUEMBI BBIYUCIICHUS 3HAYEHUM JAPOOHBIX BBIPAKEHHUH, COACpPKAIINX
O0OBIKHOBEHHBIC U JECATUYHBIC TPOOH.

[lepexoqutes OT onHOM (OpMBI 3amucu yucend K Jpyroil (mpeoOpa3oBbIBaTh
JECATUIHYIO IPOOh B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B ICCSITHYHYIO, B YACTHOCTHU B
OCCKOHEYHYIO IECATUYHYIO APOOB).

CpaBHUBATH U yNOPAI0YMBATH PALIMOHAIBHBIEC YHCIIA.

OKpyTasiTh YKCIa.

BbINONHATh NPUKUIKY U OLEHKY PE3yJbTaTa BBIUUCICHHM, OLIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAKEHUN. BBIMONHATE AEUCTBUS CO CTENEHSAMH C HATypaJbHBIMHU
MOKa3aTeIIMH.



[IpuMeHATh NPHU3HAKKU JENMMOCTH, Pa3JIOKEHUE HA MHOXKHUTENIN HaTypaJlbHBIX
quced.

Pemlate npakTHKO-OPHEHTHPOBAHHBIE 3a/1a4M, CBSA3AHHBIE C OTHOILICHHUEM
BEJIMYMH, IPONOPUHOHAIBHOCTBIO BEJIWYMH, IPOLEHTAMH, HWHTEPIPETUPOBATD
pe3yJbTaThl PElICHUs 3a7a4 C YYETOM OTPAHWYCHMM, CBA3AHHBIX CO CBOWCTBAMH
paccMaTprUBaeMbIX OOBEKTOB.

AJuireOpandecKkue BbIPasKeHUs

Hcnonp30Bath anredpandeckyro TEpMUHOJIOTHIO U CUMBOIIUKY, IPUMEHSTH €€ B
IIPOLIECCE OCBOEHUS yU€OHOr0 MaTepHalia.

Haxonuth 3HaueHWs: OYKBEHHBIX BBIPAXEHUN TMPU 3aJaHHBIX 3HAYECHHSIX
IIEPEMEHHBIX.

BoinonHaTh peoOpa3oBaHus LEJIOT0 BBIPAXKEHHSI B MHOTOWIEH MPUBEACHHEM
NOJJOOHBIX CaraéMbIX, paCKpPhITHEM CKOOOK.

BBINONHATE yMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOIOYIEHAa Ha
MHOTOUJIEH, TPUMEHSTh (POPMYJIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIecTBIATh Pa3I0KEHUE MHOTOYJIECHOB HA MHOMKHTEIM C IOMOLIBIO
BBIHECEHHUS 3a CKOOKM OOILEro MHOXKUTENSI, TPYINIUPOBKHU ClIaraéMbIX, IPUMEHEHUS
(opMyJ1 COKpaIEHHOTO YMHOXKECHHUS.

[TpumeHsTh IpeoOpa3oBaHusi MHOTOUYICHOB /ISl PELICHUs PAa3IMYHBIX 337134 U3
MAaTEMaTUKH, CMEXHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTEIEHEM C HATYpaJbHBIMH IOKA3aTEIsAMH IS
npeoOpa3zoBaHUs BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemlare nuHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOW, INPUMEHsS NpaBUia
IIEpEX0/1a OT UCXOAHOTO YPABHEHUS K paBHOCWIBHOMY emy. IIpoBepsTsh, ABiseTcs nu
YHUCJIO KOPHEM YPaBHEHHS.

[TpumensTh rpaduueckre METOAbl MPHU PEIICHUH JUHEHHBIX YpaBHEHUUW U HX
CHUCTEM.

[Tonbupare mnpumepbl mHap YKCEN, SBISIOMIMXCS pEIIeHUeM JHMHEHHOro
YPAaBHEHHS C IBYMS ITIEPEMEHHBIMHU.

CTpouTh B KOOPJAMHATHOM TUIOCKOCTH IpadUK JMHEWHOTO YpaBHEHUS C JABYMS
MEPEMEHHBIMHU, MOJIb3YSACh TPa(UKOM, MPUBOAUTH IPUMEPHI PEILICHUS yPaBHEHUSI.

Pemats cucrembl AByX JMHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM
qucIie rpapuuecky.

CocCTaBIATh U pelIaTh JUHENHOE YPABHEHUE WM CUCTEMY JIMHENHBIX YPABHEHUM
0 YCJOBHUIO 3a/1a4M, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/1a4d
IIOJIy4YEHHBIN PE3yJIbTar.

DyHKUNHA

N300paxaTh Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOLIUE 33JaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3AlIUCHIBATh YHCIIOBBIE IIPOMEXKYTKM Ha
anreOpandecKoM sI3bIKe.

OrmedaTh B KOOPAMHATHOW IUIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TMHEHHBIX QyHKIMH. CTpoutsh rpaduk QyHkuuu y = [X|.



OnuceiBaTh C TMOMOIIBIO (PYHKIUHA M3BECTHBIE 3aBUCHUMOCTH  MEXKIY
BEJINYMHAMU: CKOPOCTb, BpEMS, PACCTOSHHUE, ILI€HA, KOJIMYECTBO, CTOMMOCTB,
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM pabOTHI.

Haxonuthb 3HaueHne QyHKIIMKU MO 3HAUYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii crmoco0 MpencTaBiCHHUs M aHalu3a HH(opmammu,
U3BJIEKaTh U UHTEPNPETUPOBATH HHPOPMAIIUIO U3 TPAPHUKOB peasbHbIX MPOIECCOB U
3aBUCUMOCTEM.

K xonny oOydyeHuss B 8 KkJjacce o0Oy4arolmUMics TOJYYUT CIEIYIOUTUE
NPEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUA

Hcnonp30BaTh HAYabHBIE MNPEACTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX
qucelsl Uil CPAaBHEHUS, OKPYIJIEHUS U BBIYMCIIEHUH, M300paxkaTh NEHCTBUTEIIbHbIE
YyCjla TOYKaMU Ha KOOPAUHATHOM IIPSAMOM.

[IpumeHsaTh TOHATHE AapU(METUYECKOrO0 KBaJAPATHOIO KOpPHS, HaXOAUTh
KBaJIpaTHbIE KOpPHHU, HCIOJB3YySl NpPU HEOOXOAMMOCTH KaJbKYJISTOP, BBINOJHATH
peoOpazoBaHus BRIPAXKEHUM, COAEpKAIMX KBAaJpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA
KOpHEM.

Hcnonp3oBaTh 3amucy OOJBUIMX W MajblX YHMCEN C HOMOIIbIO JECSITHUYHBIX
npobeit u crenenert uncia 10.

AJire0panvecKue BbIPaKeHUs!

[IpuMeHATP TMOHATHE CTENEHHM C LEIbIM  IIOKA3aTeJeM,  BBINNOJHATH
npeoOpa30BaHUs BbIPAKEHUH, COAEPIKAILMX CTENEHH C LETbIM MOKa3aTesIeM.

BBINONHATE TOXKIAECTBEHHBIE MPEOOPA30BaHUS PALMOHAIBHBIX BbIpAKEHUI Ha
OCHOBE IMPaBUJI IEUCTBUI HAJl MHOTOWICHAMH U aJIreOpanyecKUMHM IPOOSIMH.

PacknanpiBaTh KBaJpaTHBIM TPEXWICH HA MHOXKUTEIH.

[TpumeHsTh NpeoOpa3oBaHUs BBIPAXKEHUM JUIsl PEIICHUs Pa3JIMYHBIX 33734 U3
MaTE€MaTUKH, CMEKHBIX IIPEAMETOB, U3 PEaJIbHON ITPAKTUKH.

YpaBHeHMs H HEPABECHCTBA

Pemiath nuHelHbIE, KBaJpaTHbIE YpPaBHEHUSI W pALMOHAIbHBICE YpPaBHEHWS,
CBOJSILIAECS K HUM, CUCTEMBI JIByX YPABHEHHM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE IPOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUN, B TOM
qyclie ¢ MPUMEHEHUEM TpaduyecKuX MpeacTaBleHU (yCTaHaBIMBAaTh, UMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUH PEILIECHHUs, €CJIU UMEET, TO CKOJIBKO, U ITpoYee).

[lepexoauTh OT CIOBECHOM (HOPMYJIMPOBKH 3a]1a4H K €€ anreOpanyeckor Moaeu
C IOMOIIIBIO COCTABJICHUSI YPABHEHHUS WJIM CUCTEMBI YPaBHEHU, HHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y MTOJYYEHHBIN PE3YIIbTAT.

[IprMEHATH CBOWMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLIEHKH, PEIIATh
JMHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M UX CUCTEMBI, JaBaTh rpaQUUECKyrO
WJUTFOCTPALMIO MHOKECTBA PELIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[Tonnmath ¥ WCMONIB30BAaTh (YHKIMOHAJIbHBIE TOHATUSA M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), OMNpEAeNsATh 3HauyeHHe (YHKIUU 10 3HAYECHHIO
aprymMeHTa, OrpeAeaTh CBOMCTBa (PyHKIMM MO €€ rpaduky.



Crpoutb rpaduku 3J1eMEHTapHbIX (PYHKIIMNA BUJA:

y=k/x, y=x2,y=x3,y =|x|, y = VX, OHCHIBATb CBONCTBA YNCIOBOH ByHKINI
o e€ rpaduky.

K xoniy oOydyenuss B 9 Kkjacce o0Oy4aromuics TOJYYHUT CIETYIONTHE
IIPEIMETHBIE PE3YJIbTAThI:

Yucaa 1 BBIYMCICHUA

CpaBHHBATh U yIOPSI0YMBATh PAllMOHATIBHBIE U UPPALIMOHATIBHBIE YUCIIA.

BremonusaTe apudmernueckue IEHCTBUS C pallMOHATBHBIMU YHCIIAMHU, COYETast
YCTHBIE M IHCBMEHHBIE NPUEMBI, BBINOJIHATH BBIUYHCICHUS C HPPALMOHAIBHBIMU
YUCIIAMM.

HaxonuTh 3Ha4Y€HHs CTENEHEN C LEJIBIMU NIOKA3aTeNIMU U KOPHEH, BBIYUCIATD
3HAYEHHUS YUCIIOBBIX BBIPAKEHUMN.

OKpyrasiTe JEWCTBUTENIBHBIE YHWCIA, BBINOJIHATh NPUKUAKY peE3yJibTara
BBIYMCIICHNU, OLICHKY YU CJIOBBIX BBIPAKEHUN.

YpaBHeHus U HepaBeHCTBA

PemaTe nMHEHbIE U KBaJIpaTHbIE YPaBHEHUS, YPABHEHUS, CBOISIIMECS K HHUM,
MpOoCTENInE APOOHO-PAIIMOHATIBHBIE YPABHEHHS.

Pemate cucTembpl IBYX JIMHEMHBIX YPAaBHEHHW C ABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHM, B KOTOPBIX OJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarh TekcTOBble 3adaud aiareOpandeckuM CHocoOOM € MOMOUIbIO
COCTABJICHMS YPaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

[IpoBOANTE IPOCTEUIIINE UCCIAEAOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM
qyclie ¢ MPUMEHEHUEM TrpaduyecKuX IMpeacTaBieHUl (yCTaHABIMBATb, UMEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHUN pEILLIEHUs], €CITU UMEET, TO CKOJIBKO, U IPoYee).

PemaTe JnuHeElHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxaTh
pelIeHre HEpPaBEHCTB HAa YHUCJIOBOW MPSIMOMW, 3aMUCHIBATh PEUIEHUE C MOMOUIBIO
CUMBOJIOB.

PemaTte cucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLIUE
KBa/IpaTHOE HEPABEHCTBO, N300paXKaTh PEIlIEHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOMN
PsIMOM, 3alIMCBIBATh PELIEHUE C TTOMOUIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a]1ay.

DyHKIUU

Pacno3naBath (QyHKUMM HW3y4YeHHbIX BHAOB. I[loka3piBaTh CcXeMaTUYECKU
pacrooKeHue Ha KOOPAMHATHOM TIOCKOCTH rpadukoB GyHKImi Buia: Y = kX, y = kx
+b,y=kix,y=ax2 + bx +c,y=x3, y = Vx, y = |X|, B 3aBucHMOCTH OT 3Ha4CHHiT
K03((PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U U300pakaTh CXeMAaTUYECKH TpadUKU KBAAPATUYHBIX (PYHKIUH,
OIUCHIBAaTh CBOMCTBA KBAAPATUYHBIX (PYHKIIMH 110 UX TpaduKaM.

Pacno3HaBaTh KBapaTUYHYIO PYHKIMIO 110 (GOpMYyJie, IPUBOAUTH MTPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pearibHON )KU3HU, PU3UKU, TEOMETPUU.

YuciioBble MOCIEA0BATEIbHOCTH U NMPOTPecCuH

Pacno3HaBaTh apu(pMETHYECKYIO U T€OMETPUUECKYIO MPOTPECCUM NPU Pa3HbBIX
croco0ax 3agaHusl.



BBINONHATE  BBIUMCIEHMS C  HCIOJNb30BaHHMEM  (QopMya N-ro  4ieHa
apu(pMeTUYECKON U TeOMETPUUIECKOM MPOTPeCCHii, CyMMBI IIEPBBIX N UJICHOB.

N300paxaTh YiI€HBl MOCIEIOBATEIBHOCTH TOYKAMH HAa KOOPAUHATHON
IJIOCKOCTH.

Pemats 3a1a4um, CBA3aHHBIE C YUCIOBBIMU IOCJIEIOBATEIBHOCTSMU, B TOM YUCJIIE
3aJaul U3 peaJbHOW JKM3HM (C HCIIOJIb30BAHUEM KaJbKyJATOPa, LHUQPPOBBIX
TEXHOOTHI).
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