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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBis€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOTO OOWLIEro
oOpa3oBaHMs: OHa 00ECeUnBaET U3YUYCHHUE APYTUX AUCLUUIUIMH, KaK €CTeCTBEHHO-
HAayyHOro, TaK ¥ TyMaHUTAPHOIO LMKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
POJOJKEHUs 00pa30BaHus U B MOBCEIHEBHOM >kU3HU. Pa3BuTre y o0yuaromuxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXOXKIACHUM M CYLIHOCTH allreOpanyecKux
abcTpakuui, cnocobe OTpakeHHs MAaTEeMaTUYeCKOM HAyKOM SIBIIGHUH U MPOILIECCOB
B NpUpPOJE U OOIECTBE, POJU MaTEeMaTHYECKOIO0 MOJECIUPOBAHMS B HAyYHOM
NO3HaHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
¥ KaQ4eCTB MBIIIJICHHUS, HEOOXOIMMBIX JJIs aJanTallid B COBPEMEHHOM HU(POBOM
oOmectBe. M3yuenue anreOpbl oOecleuyMBAaeT pa3BUTHE YMEHHs HAOIIOJaTh,
CpaBHMBaTh, HaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JICHCTBUSL M BBIBOHI,
(dopMmynupoBath yTBepKAeHUI. OCBOEHUE Kypca anredpbl 00eCeurnBaeT pa3BUTUE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCs: OHU MCHOJIb3YIOT JAEIYKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHusi, 00001IeHNe 1 KOHKPETU3aIHio, abcTparnpoBaHue u
ananoruto. OOyuenume  anrebpe  TpenanonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITENIbHOM ~ 1€ATEIbHOCTH OOYyYaroLUXCsl, IO03TOMY CaMOCTOSATEIbHOE
pelieHue 3a7a4 SIBisieTCs peaqu3alren 1eaTeIbHOCTHOTO MPUHIINIA 00YYEHUS.

B crpyktype mnporpammbl yueOHOro kypca «Anredpa» uisi OCHOBHOTO
o0miero o6pa3oBaHHss OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOANUECKIE
auHUK: «Yucna U BeIYMCIEHUSY, «ANreOpandecKkue BhIpaKEeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxkgas U3 3THX colepiKaTeabHO-METOIUYECKUX
JIMHUM Pa3BUBAETCS HA MPOTKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJECHUCTBY C
JpPYrUMHU €ro JuHusAMU. B Xozme wu3ydeHus ydyeOHOro Kypca oOydaromumcs
IPUXOJIUTCS JIOTHUECKH PacCyKIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOPBIE OCHOBBI JIOTMKM, IPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasjernax
MaTeMaTU4eCKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBJIAJCHUIO O0YyYarOIIUMUCS
OCHOB  YHUBEpCaJIbHOro Maremaruueckoro s3bika. CopepxarenbHoO U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
UHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHUM «Yucna M BBIYUCICHUS CIY>KUT OCHOBOM ISt
JANbHEMIIEro U3y4eHUss MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYy4arOIIMUXCS
JIOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aIrOpPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
KU3HU. Pa3BUTHE NOHATHSA O YMCIIE HAa YPOBHE OCHOBHOI'O 00OILIEro oOpa3oBaHUs
CBS3aHO C pAINMOHAIBHBIMH M HPpAIOHATBHBIMU YHCIaMHU, (HOPMUPOBAHHUEM



MPEJCTABICHUM O JIEMCTBUTEILHOM YMCJE. 3aBEPUICHHME OCBOCHMS YHCIIOBOU
JIMHUU OTHECEHO K cpeAiHeMY 0011eMy 00pa30BaHHUIO.

ConepxaHue IByX anreOpanuecKkux JIMHUN — « AJITeOpanyecKue BhIPAKCHUS
U «YpaBHEHHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOyHAOUIUXCS
MaTEMaTUYECKOTO armapara, HeoOOXOJAMMOTro i PEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00I1Iero oOpa3oBaHus Y4YeOHBIH MaTepual TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. AnreOpa JEMOHCTPUPYET 3HAUEHHUE MAaTEeMaTUKHU KakK
SI3bIKa I TIOCTPOCHUSI MATeMAaTUYECKUX MOJIeNICH, OMUCAHUS MPOIECCOB H
SBJICHUM pealbHOTO Mupa. B 3amaum oOydeHwst anreOpe BXOIAT TakxKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUSA, HE0O0XO0AUMOro, B
YaCTHOCTH, JJIsI OCBOCHHSI Kypca HWH(POpPMATHKHU, W OBJAJEHHUE HaBBIKAMHU
JNEyKTUBHBIX paccyxkaeHui. [IpeoOpazoBanrne CUMBOJBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpAXKEHUSI, CHOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPYECTRY.

Conepxanue GyHKIMOHATHHO-TPAPUIECKON JTMHUHM HAIIEJICHO Ha MOJy4YeHUE
oOy4JaronMMucs 3HaHu 0 (PYHKIMSAX Kak Ba)KHEHIIeH MareMaTHuecKol Mojenu
JUISl OTIMCAHUsSI U UCCJIEI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SBJICHUM B MPUPOJIC
u obOmectBe. M3yueHne marepmana CIOCOOCTBYET DPA3BUTHIO Y OOYYaIOIIHUXCS
YMEHHSI UCIIOIb30BaTh Pa3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIEC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJl B (HOpMHUpPOBAHUE
NpeACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTUU IUBUIIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 KkJjaccax wH3ydaeTcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAECT CIEAYIONIME OCHOBHBIC Pa3/eNibl COACPKAHUS:
«Yucna u BBUHUCICHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKINW.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 4gaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B Heaemno), B 9
kiacce — 102 yaca (3 yaca B Hezenio0).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECSITHUYHBIE, NEPEXO] OT OJHOM (HOpPMBI 3amucu
npobeit k apyroi. [loHATHe panMOHAIBPHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yOOpSA0UMBAHUE  PALMOHAIBHBIX  uYuced. Apudmernyeckue JEHCTBUS C
pauMOHAIBHBIMU 4YnciIaMu. PemeHue 3aaad U3 peaylbHOW NMPAKTUKU HA 4YacTH, HA
JTpoOu.

CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeAesieHne, Npeodpa3oBaHue
BBIPQXXCHHUI Ha OCHOBE OIpENIEIeHHMs], 3aUCh 00NbIINX yncen. [IponeHTsl, 3anuck
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33aJjaul Ha
IPOLIEHTHI, PELIEHUE 3a7a4 U3 PEATbHON MPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIUMMOCTH, PA3jJ0KEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4YHcie mpsMas ©  oOpaTHas
IPONOPLMOHAIBHOCTH.

Asre0panvecKue BbIPAKEHUA

[IepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUSA C EPEMEHHOU. JlomycTuMBbIe
3Ha4Y€HHUs NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BEIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IlpeobpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia MpeoOpa3oBaHUsI CYMM U
IPOU3BEJCHUH, MPaBUIIa PACKPBITHSI CKOOOK U MPUBEEHUS MOJO0HBIX ClaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpnHounensl 1 MHOrowieHsl. Crenenp MHorounaeHa. Cio)keHue, BbIYUTaHUE,
YMHOKEHHE MHOTOWICHOB. @OpMysbl COKPAIIEHHOIO YMHOMKEHHSA: KBaJpar
CyMMBl M KBajpaT paszHocTu. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB Had MHOKHUTEIH.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUS, INpaBujia MpeoOpa3oBaHUS YypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUH.

JluHentHOe ypaBHEHHME C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHHMs, pEIICHHE JIMHEWHBIX ypaBHeHHU. COCTaBI€HHWE YPaBHEHHM IO
YCJIOBHIO 3a7a4u. PeneHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPaBHEHUM.

JIuneiliHOe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JMHENHBIX ypaBHEHUN C JABYMsS NEpEeMEHHBIMH. PellleHHe cucTeM ypaBHEHUN
croco0OM MOACTaHOBKU. [Ipumepbl peleHuss TEKCTOBBIX 3a/ady C IOMOIIbIO
CHUCTEM YPAaBHECHUM.

DOyHKIUHA



Koopannara Toukn Ha npsMoi. Yucnosbeie npoMexyTKU. PaccTosHue mexay
JIBYMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpsimoyroJsibHas cuctema koopauHar, ocu Ox u Oy. Abcuucca U opJUHaTa
TOYKH Ha KOOPAWHATHOM MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpaduxoB peanbHbIXx 3aBucuMoctei. [lonstue dynkuun. [paduk
¢bynkuuu. CoiicTBa Gynkuuii. JIunelinas ¢pynkuus, e€ rpapuk. ['paduk GyHximm
y = |x|. I'paduueckoe pelieHre JWHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHHI.

8 KUIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatueiii kopenb u3 uucia. [loHarue o0 uUppalMOHAIBLHOM YHCIIE.
Hecstuunbie TpUOIMKEHUST UppAllMOHAIBHBIX yucen. CBoiicTBa apupMeTUIECKUX
KBa/IPAaTHBIX KOPHEW M X MPUMEHEHHE K MPeoOPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIUHUCJICHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

CreneHb ¢ LETBIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAS 3alUCh YHUCIA.

AnreOpandecKkue BhIpaKCHUSAJITreOpandecKkue BbIPaKeHu sl

KBagpaTHpiii  TpEXwieH, pa3oKEHHE KBAJPAaTHOIO TpPEXWIEHA Ha
MHOXHUTEJIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckod JpoOu.
CrnoxeHve, BBIYMTAHHE, YMHOXXEHHE, [IeJIeHHE alreOpandecKux ApoOer.
PanmonanbsHbIe BRIpaXEHUS U UX MPE0Opa3OBaHHUE.

YpaBHEHUs1 1 HEpPABEHCTBAY PABHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmysia KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIINUXCS K JMHENHBIM U KBaJAPATHBIM.
[Ipocreiiine poOHO-palIMOHANIbHBIE YPABHEHUSI.

I'paduueckas uHTEpIpeTalMsl YpAaBHEHUI C ABYMSI NIEPEMEHHBIMU U CHUCTEM
JVMHEVHBIX YPAaBHEHUW C JABYMsl IE€peMEHHbIMHU. lIpumepsl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienne TEKCTOBBIX 3a/1a4 anreOpandecKuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJIHONM MEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM TEPEMEHHOI.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue ¢ynkuuu. OOMACTh ONpENeNeHUs] U MHOXKECTBO 3HAYEHUU
dbynknun. CiocoOb! 3a1anust PyHKITUH.

I'padux dynakmum. Utenue cBoiictB (yHkmuu mo e€ rpaduky. [Ipumeps
rpa@uKoB (QYHKIHMI, OTPAKAIOIINUX PEATIBHBIE IPOLECCHI.



OyHKIMU, OMHUCHIBAIOIIME TPSIMYI0 M OOpaTHYI MPOMOPIMOHATILHBIE
3aBHCHMOCTH, HX rpaduxu. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pelIeHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KUIIACC

Yucina 1 BIYMCICHUA

PaunoHnansHble yucia, UppallMOHAJIbHbBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JEeCATUYHBIE ApoOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUYHBbIE JAeCATUYHbIE ApoOu. B3auMHO OJIHO3HAUHOE COOTBETCTBUE
MEKJ1y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEI U KOOPAUHATHOM IIPSAMOM.

CpaBHEeHHME JI€MCTBUTENIbHBIX 4HCEN, apuU(pMETUYECKUe JIEUCTBUS C
JNEUCTBUTEIBHBIMU YU CIIAMHU.

Pa3smepsl OOBEKTOB OKpPY’KAIOIIETO MHUPA, JJIMTEIBHOCTH IPOIECCOB B
OKpY’KaroIleM MUpE.

[TpubnmxEéHHoe 3HAYEHUE BEJIMYMHBI, TOYHOCTb MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknuaka u onieHka pe3yibTaTOB BEIYUCIEHUN.

YpaBHeHHs U HEPABEHCTBA

JluneitHoe ypaBHeHuUE. PenieHne ypaBHEHUN, CBOASIIMXCA K TUHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUM, CBOASAIINUXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUN TPETbEW U YETBEPTOM
CTETICHEH PA3JI0KEHUEM HA MHOXKUTEIIU.

Pemenne apoOHO-paniMoHaIbHBIX ypaBHEHUU. PelieHme TEKCTOBBIX 3ajad
anredpandeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl MEpEeMEHHBIMU U ero rpaduk. Pemenue cuctem AByX
JIMHENHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. PellieHne cucTteM IByX YpaBHEHUM,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. [paduueckas
MHTEPIIPETANs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 alredpanyeckuM crocoooMm.

HucoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne JMHEHHBIX HEPAaBEHCTB C OAHOM IlepeMeHHOW. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
I'padmyeckas uHTEepIpeTalnds HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIMH

KBagpatuunas ¢yukums, e€ rpadux u cpoiictBa. [lapabona, koopAuHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH Mapa0OJIBI.

Ipaduxu pynxmmit: v = kx, y=kx + b, y =k/x, y=x3, y =Vx, y = [x| , 1 ux
CBONCTBA.



HucnoBele  mociienoBaTebHOCTUYHHCI0BBIE  MOCJIEA0BATEIBHOCTH M
Mporpeccuu

[TondaTre 4YKMCIIOBOM MOCIEAOBATEILHOCTU. 3aJaHUE IOCJIEI0BATEIbHOCTH
peKyppeHTHOM HopMyoit U GopMyJiol 1-Tro YJieHa.

Apudmernueckass U reoMmerpuueckas mporpeccur. PopMmylibl n7-ro yjeHa
apu(METHIECKON U TEOMETPUIECKON MPOTPECCHI, CYMMBI MIEPBBIX 71 YWICHOB.

N3obpaxkenne ujaeHOB apuMETHUYECKOH M TeOMETPUUYECKOM Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHLMAJIbHBIA POCT.
CI1oXHbIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4YHOCTHBIE pe3yJibTaThl OCBOCHMSI MpOrpaMMbl Yy4yeOHOro Kypca
«Anre0Opa» XapaKTepU3yHOTCs:

1) maTpuoTHyecKoe BOCIMTAHME:

NPOSIBIEHWEM MHTEpeca K TMPOHUIOMY M HACTOSUIEMY POCCHUHCKOU
MAaTeMaTUKH{, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTHKOB U POCCHUMCKOM MaTEMAaTHYECKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTHKEHUH B IPYrUX HayKax U NPUKIAAHbIX chepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakJIaHUHA U PEAM3aLUU €TI0
npaB, MpPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAECHHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHHEM JIOCTWMIKEHHM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3THYECKUX IPUHLHUIIOB B 1€ TEILHOCTH YYEHOTO;

3) TpyaoBO€ BOCIMTAHHUE:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacCTHE€ B PpEIICHWM NPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HaINpPaBICHHOCTH, OCO3HAHWEM BaXXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH >KM3HU IS YCHEUTHOW MpOo(ecCHOHAIbHOU
NESATENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBUAYAIbHON TPAaEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEHICHWH, pacCyXICHUH, YMEHHIO BHJIETh
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpHEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPENCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTE€MaTHYECKOW HayKd Kak cQepbl YeloBeYeCKOn
NEATENbHOCTH, JTANOB €€ pa3BUTUSA U 3HAYMMOCTH JJIA Pa3BUTHUS LUBUIIM3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTHKH U MAaTEMaTUYECKOW KyJIbTYypOW KaK CPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMHU HCCIIEIOBATENBCKON
NEeATEIIbHOCTH;

6) ¢usuyeckoe BocnuUTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBLHOIO 0J1arONOyYHUs:



TOTOBHOCTBIO MPUMEHATh MATEMATUYECKUE 3HAHUS B HHTEPECAX CBOETO
3l0pOBbsS, BEACHHS  37A0pOBOro  oOpa3a JKM3HH  (3J0pOBOE  IHUTAHHUE,
COQJIaHCUPOBAHHBIN pPEXUM 3aHATUH M OTAbIXa, peryjsipHas (usnveckas
AKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBblKa pPedIECKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAKOro K€ IpaBa JPYroro 4eIOBEKa;

7) 3K0JI0rHYecKoe BOCIIUTAHNE:

OpUEHTAallMel Ha MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JJaCTH COXPaHHOCTH OKpY>KaroIIell cpeapl, IJIAaHUPOBAHHUS MOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCIEACTBUN I OKPYXKAIOIIEH Cpelpl, OCO3HAHUEM
TJI00AJIBHOTO XapakTepa 3KOJIOTHUECKUX MPOOJIEM U MyTeH UX PEIICHUS;

8) ajanTanusa K M3MEHAIIMMCH YCJOBUSM COUMAJIBLHONH U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPEIEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
yMEHUE YUYUThCA y JAPYTHX JIOJIEH, MpuoOpeTraTh B COBMECTHOW JACSTEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA IPYTHX;

HEOOXOIMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(dbopMyIMpOBaTh UJIEH, TOHATHSA, TUTIOTE3bI 00 OOBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUA W
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyalUlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMbIC PEIICHUS W JACHCTBUA, (OPMYIUPOBATh W OICHUBATh PUCKH U
MOCIIe/ICTBUSA, (DOPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Ba3oBble Jiornyeckue AeicTBUA:

e BBISBISATh U XapaKTEpU30BATh CYNIECTBEHHBIC MPU3HAKK MAaTEMAaTHUUECKUX
00BEKTOB, TOHATUN, OTHOIICHUNW MEXIY MOHATHSAMHU, (HOPMYIUPOBATH
ONpPENCIICHUs]  TOHSATUM, YCTaHABIMBaTh CYIIECTBEHHBIA  IPU3HAK
KJaccu(uKanuy, OCHOBaHUSA JUIsl OOOOIIEHUS M CpPaBHEHHUS, KPUTEPUU
IPOBOJMMOI0 aHAJIN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh U  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHbIC, €IUHUYHBbIC, YaCTHbIE MU OOIIue,
YCIIOBHBIE;

e BBUBIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (DaKkTax, MAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX,
npejyiaratb ~ KpUTEpUM Uil BBIABICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;



JIeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTUH;
pa30upaTh J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPXKICHUN (MPSIMbIE U OT
IPOTHUBHOIO), MPOBOAUTH CAMOCTOATEIBHO HECIOKHBIE JI0Ka3aTelIbCTBa
MaTeMaTHYecKux (aKToB, BBICTpaMBaTh apryMEHTAllMIO0, MPUBOAMUTH
IpPUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BbIOMpATh crnoco0 pernieHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbHIOMpaTh HaubOonee MNOAXOAAMMI ¢ Y4ETOM
CaMOCTOATENIbHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarTejLCKHe 1eMCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT IMO3HAHMS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mpodiemy,
CaMOCTOSATENIbHO YCTAHABIMBATh WCKOMOE W JaHHOE, (OpMUPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIbIIOE  HKCCIEAOBAaHME MO  YCTAHOBIICHHUIO
OCOOCHHOCTEHI MaTeMaTHYECKOTO0 OOBCKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI MO pe3yIbTaTamM
MPOBENEHHOTO HAOJIOJEHHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA;

MIPOTHO3WUPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPETIOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMaIuuU, JTaHHBIX,
HEOOXOIMMBIX JIJIS PEIICHHS 3aa49H,

BEIOWPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
nHGOPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (opMy TMpeACTaBICHUS HWH(POpMAIMM U HWILTIOCTPUPOBATH
peliaemMble 3ajlayd  CXeMaMH, JIuarpaMMaMmH, WHOM rpadukod U HX
KOMOHWHAIIMSIMHU;

OIICHUBATh HAA&KHOCTh WH(POpPMAIUUA TIO KPUTEPHSIM, TMPEITOKESHHBIM
y4HUTENIEeM WIH CHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKAaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBHUA:

BOCIIpUHUMATh W  (DOPMYJIUpPOBATh CYXKJACHUS B COOTBETCTBUU C
YCJIOBUSIMH U IEJISIMUA OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX U MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUA IO
X0y peUIeHUs 3a1a4d, KOMMEHTHUPOBATH MTOJIYyYEHHBIN PE3YyJIbTAT;



B X0/ 0OCYKJeHHs 3a7aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIa€MOU TEMBI,
npoOIeMbl, perraeMoi 3aJjaum, BHICKAa3bIBATh UACH, HAIICJICHHBIEC HA MIOUCK
pEIICHUs, COIMOCTAaBIATh CBOM CYXICHHUS C CYXIACHHSAMH JAPYTHX
YYaCTHUKOB AHaiiora, oOHApYyXUBaTh Pa3InYMe M CXOJCTBO MO3HIIMMA, B
KOppeKkTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICJIOBAHMsSI,  TMPOEKTa,  CAMOCTOATEIHHO  BBIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUU;
MOHMUMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYAIbHOW pabOThl TPH PEIIEHWH YYEOHBIX MaTEMaTHYECKUX
3ajay;

IPUHUMATH 1EJIb COBMECTHOU JESATENbHOCTH, TUTAHUPOBATh OPTraHU3aIINIO
COBMECTHOM paboOThl, pachnpenensiTb BUIbI padOT, JOTrOBApUBATHCA,
0o0cyXmIaTh MpoIecc U pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYNNOBBIX ¢opMmax paboTel (0OCyX)aeHus, OOMEH
MHEHUSIMH, MO3TOBBIE INTYPMBI W JPYyTHE), BBHIIOJHATH CBOIO YacTh
pabOThI M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTUMU WICHAMH KOMaH/IbI,
OIICHMBATh KAa4YECTBO CBOETO BKJIaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISTH IUJIaH, AJITOPUTM PEIICHUS 3aa4yu (WId €ro
4acTh), BBIOMPATH CIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCYypCOB H
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBAaTh M KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(MOpMAIUu.

CaMOKOHTpOJIL, AMOIMOHAJILHbIN UHTEJJIEKT:

BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJS THpolecca U
pe3yJibTara peleHnsl MaTEMaTUIEeCKOM 3a/1auu;

IIPEABUETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IIPU PELICHUU
3a1a4d, BHOCHTb KOPPEKTHMBBI B [EATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSATENBCTB, HAACHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJbTaTa JACATEIBHOCTH ITOCTABICHHOW LIEIU
U YCIIOBUSIM, OOBSCHATH NPUYMHBI TOCTHKEHUS UM HEJOCTUKEHUS LIEIH,
HAXOJUTh OIIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI
K koHI1y 00yueHus B 7 kjacce 00y4aroUIHiiCs MOMYYHUT CIEAYIONINE MPEAMETHbIC

pe3ybTaThI:
Yucja v BLIYUCJICHUSA



BoinonHATe, coderas yCTHbIE M MUCbMEHHBIE NPHUEMBI, apu(pMETHUYECKHE
JNEUCTBUS C pPallMOHATIbHBIMU YUCIAMU.

Haxonuth 3HayeHUsi YUCIOBBIX BbIPAXKEHUH, NPUMEHSATh Pa3zHOOOpa3HbIE
CHOCOOBI U MPUEMBI BBIUMCICHUSI 3HAYEHUM JPOOHBIX BBIPAKEHM, COJEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[Tepexoauts oT oaHOW (HOPMBI 3amMUCH YUceN K Apyroi (mpeoOpa3oBbIBATh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO APOOH).

CpaBHHBAaTh M YIIOPSIOYMBATH PALMOHAJIBHBIE YHCIIA.

OKpyrisTh yucia.

BBINOMHATS TPUKUAKY U OLIEHKY PE3YJIbTaTa BEIYMCICHUM, OIEHKY 3HAYCHUI
YUCJIOBBIX BBIpAKEHUH. BBIMOMHATH ACHCTBUS CO CTENEHSMHU C HATypaJbHBIMU
ITOKA3aTEISAMH.

[IpuMeHATh  NpU3HAKKM  ACIUMOCTH,  PA3JOKEHUE HAa  MHOXMTEIU
HATypaJIbHBIX YUCET.

Pemate mpakTHKO-OpPUEHTHPOBAHHBIE 3a/1ayd, CBSI3aHHBIE C OTHOLICHHEM
BEJIUYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, WHTEPHPETUPOBATH
pe3yNbTaThl pelIEHUs 3a7a4 ¢ YYETOM OrpaHUYCHM, CBA3AHHBIX CO CBOMCTBaMU
paccMaTpruBaEeMbIX OOBEKTOB.

AsreOpandecKkue BbIPAKEHUS

Hcnonb3oBaTh anreOpanyeckyto TEPMHUHOJIOTHIO M CUMBOJIMKY, TPUMEHSThH
e€ B IIpoLecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonute 3HaueHusi OyKBEHHBIX BBIPRKEHUI IPU 3aJaHHBIX 3HAYEHUAX
NIEPEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHus — LETOTO  BBIPAKEHHUS B~ MHOTOWIEH
IPUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITHUEM CKOOOK.

BbBINONHATE yMHOXXEHHME OJHOWIEHa Ha MHOTOWIEH M MHOIO4WIeHa Ha
MHOTOYJIEH, TPUMEHSTh (POPMYJIbI KBajipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCy1ecTBIIATh Pa3IOKEHUE MHOTOWICHOB HA MHOMHTEIU C IOMOILBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXMTENsS, TPYNIUPOBKU  CIAracMbiX,
npuMeHeHus1 (OpPMyJT COKPAILIEHHOTO YMHOKEHHS.

[IpumeHnsATh npeoOpa3oBaHUsl MHOTOUYJIEHOB JJI PELIEHUs Pa3IMYHBIX 3a1a4
U3 MaTEMATHKH, CMEXXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEHW C HATYpajJbHBIMU IOKA3aTEISIMHU IS
npeoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOM, NMPUMEHSs NpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepsTh, sBisercs
JIM YUCJIO KOPHEM YPAaBHEHUSI.



[TpumensaTts rpaduyeckrie METOIbI IPU PEIICHUH JIMHEHHBIX YPAaBHEHUN U HX
CUCTEM.

[logObupats npuMepsl Tap YKHCEN, SBJSIIOIIUXCA PEHICHUEM JUHEWHOTO
YPaBHEHUS C ABYMsSI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEWHOTO YPaBHEHHUS C
JIByMSl TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MNPUBOJIUTH TPHUMEPHI PpELICHUS
ypaBHEHUS.

Pemate cuctemsbl IBYX JIMHEWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMHU, B TOM
quciie rpaduIecKu.

CocraBnsTh W pewmiaTh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHHII 10 YCIOBUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxkath HA KOOPAMHATHOMN MPSIMOM TOUKH, COOTBETCTBYIOIIUE 3aaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3alIMCHIBATH YNCIIOBBIE IPOMEKYTKHU HA
anreOpanveckoMm s3bIKe.

OTtmeyaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJHMHATaM,
CTpOUTH rpaduku JUHEHHBIX GyHKIMH. CTpouTsh rpaduk QyHKIHHA y = [X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, pACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
POU3BOAUTENLHOCTD, BpeMsi, 00BEM padOTHI.

Haxonute 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Torumate rpaduyeckuii coco0 MpeACTaBICHUS W aHaiM3a WH(OpMaIuy,
U3BJICKATh U MHTEPIIPETUPOBATH HH(MOPMAITNIO U3 TPaPUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenus B 8 kJjacce oOydYarolmUiCs TOJYYUT CIICIYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BIYMCICHUSA

Hcnonb30BaTh HayaiabHbIE MNPEACTABICHUS O MHOXKECTBE JIECUCTBUTEIBHBIX
YuCeN JUIsl CPAaBHEHMSI, OKPYTJICHUSI U BBIUUCIECHUHN, N300paxaTh JACHCTBUTEIbHbBIC
Yyyciia TOYKaMU Ha KOOPAMHATHOM MIPSAMOM.

[IpumensTh TOHSATHE apU(DMETUUYECKOrO0 KBAJIpPaTHOTO KOPHS, HAXOJWUTh
KBaJIpaTHbIE KOPHH, WCIIOJIB3YS TPHU HEOOXOAUMOCTH KAIBKYJSITOP, BBIMOIHSITH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJpPAaTHbIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anucu OONBIIMX W MaJbIX YUCEI C MOMOIIBIO JECATUYHBIX
npo0eii u creneneit yucna 10.

AuredpanvecKkue BbIPpaKEeHUA



[IpumeHsaTP NOHATHE CTENEHM C LEIbIM II0KA3aTelieM, BBIIOIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BrInmonHATh TOXAECTBEHHBIC MPEOOpa3OBaHUsl PAIMOHAIBHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI JCUCTBUIN HAJl MHOTOUJICHAMH U aJireOpanyecKuMu JpoOsIMHu.

PacknanpiBaTh KBaJIpaTHBIA TPEXWIEH HA MHOKHUTEIIH.

[TpumensaTy npeobpa3oBaHus BbIpAXKEHUH I pEIICHUs Pa3IMYHbIX 3a7a4 U3
MAaT€MaTHKH, CMEXKHBIX MIPEJIMETOB, U3 PEATLHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeNHbIEC, KBaJpaTHbIE YPABHECHUS W PAllMOHAJbHBIC YPaBHEHHS,
CBOJISIIIIMECS K HUM, CUCTEMBI ABYX YPABHEHUU C IByMS IEPEMEHHBIMU.

[IpoBOOUTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHHUI U CUCTEM YpPaBHEHUM, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpauiecKuX MpeACcTaBlIeHU (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WM CHUCTEMA YpPAaBHEHUW PEUICHHMS, €CIM UMEET, TO CKOJIbKO, U
npoyee).

[TepexoauTe OT ciioBecHON (HOPMYIUPOBKM 3aJaud K e€ anredpandeckon
MOJENN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUU,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4H MMOJYYEHHBIN pEe3yIbTar.

[IprimMeHSATh CBOMCTBAa YMCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OLIEHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpa@uyuecKyr0 WJUIIOCTPAIMI0 MHOXXECTBA PEIICHUNA HEpPaBEHCTBA, CHCTEMbI
HEpPABEHCTB.

DOyHKUUT

[ToruMaTe W KUCMONB30BaTh (PYHKITMOHAIBHBIC TOHSATUS U S3BIK (TCPMHHBI,
CUMBOJIMYECKUE O00O03HAUYCHUS), OMPENEATh 3HAUCHHE (DYHKIIMU IO 3HAYCHHIO
apryMeHTa, ONpeeNsiTh CBOMCTBA GYyHKIUU 1O €€ rpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX (QYHKIMM BUAA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTh CBOIHCTBA YHCIOBON
dbyHkIuu 1o e€ rpaduxy.

K xoniy oOydenus B 9 kJjacce 0Oy4aromuics TMOJMYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIbTATHI:

Yucya v BBIYUCICHUSA

CpaBHMBATH ¥ yHIOPSAOYMBATH PAUOHAIBHBIE U HPPALIMOHAIBHBIC YHCIIA.

BoeimonasaTe  apudMeTnyeckue JACUCTBUS €  PAlMOHAIBHBIMU YHCIIAMH,
coyeTrass YCTHbIE U TIMCbMEHHBIE MPHUEMBI, BBINOJIHATH BBIYUCICHUS C
UPpALMOHATBHBIMU YUCIAMHU.

Haxomute 3HaueHus CTENeHEeW ¢ NEeIbIMU [OKA3aTels MU M KOPHEW,
BBIYHCIISITH 3HAYEHHS] YUCIIOBBIX BBIPAKCHUM.

OKpyrisaTh J€UCTBUTENbHBIE YHCIIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIYUCJICHUI, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHeiiHble W KBaJApaTHbIC YPAaBHEHMs, YPaBHEHUS, CBOMSIIMECS K
HUM, POCTEHIIINE TPOOHO-PAMOHAIBHEIE YPaBHEHHS.

Pemarp cucTteMbl ABYX JNHMHEWHBIX YpaBHEHHUU C JIBYyMsS NEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHH, B KOTOPBHIX OJJTHO YPABHEHUE HE SIBJISIETCS TUHEHHBIM.

Pemate TekcTOBBIE 3amauu  anreOpaudecKMM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPaBHEHHUsI HJTU CHCTEMBI IBYyX YPaBHEHHI C ABYMS MTEPEMEHHBIMHU.

[IpoBOAUTH MpOCTENIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TrpaduuecKiX MpeCTaBICHUN (yCTaHABIUBATh, HMEET
Y ypaBHEHHUE WJIM CUCTeMa ypaBHEHUH pPEIICHHUs, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTh
pellieHre HEPaBEHCTB Ha YHCIIOBOW MPSMOM, 3alHMCHIBATh PELICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemarp cucTeMbl JIMHEHHBIX  HEPAaBEHCTB, CUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHHE CHCTEMbI
HEPaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTUCHIBATH PEIICHNE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUN PA3IUYHBIX 3a7a4.

DOyHKIUHA
PacnioznaBaTh (yHKIIMM U3y4YeHHBIX BUIOB. [loKa3bpIBaTh CXeMaTUYECKH
pacrnoiokKeH!e Ha KOOPAMHATHOM IIIOCKOCTH rpaduKoB PYHKIIUN BUIA: ¥ = kX,
=kx+b, y =k, y=ax2 +bx + ¢,y =x3, y="x, y = |x|, B 3aBHCHMOCTH OT
3Ha4YCHUM KOA(PPUITMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITUHA.
Ctpouth u m300paxaTh CXeMaTHUECKH rpaduK KBaIPaATUIHBIX (PYHKITUH,
OIHCHIBATh CBOWCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpaduxam.
Pacno3naBaTh kBajipaTUUHYI0 QYHKUHUIO MO (hOpMyJie, IPUBOIUTH IPUMEPHI
KBaJIpAaTUYHBIX QYHKINI U3 peanbHON )XU3HU, (PU3UKH, TEOMETPHUH.
YucioBbIe MOCT€10BATEIHLHOCTH U NPOrpeccun

Pacro3naBaTh apu(MeTHYECKYyI0 M TEOMETPUUYECKYIO TPOTPECCHH MPH

pa3HBIX crocoOax 3aaHusl.

BrIMONHATS,  BBIYUCICHHS €  HCHOJB30BaHWEM (opMyn n-ro dieHa
apu(pMETUIECKON U T€OMETPUUECKON MPOTPECCUid, CyMMbI MIEPBBIX N YJICHOB.

N300paxxath ujieHbl MOCIENI0BATEILHOCTH TOYKAMH HAa KOOPAMHATHOU
IIJIOCKOCTH.

Pemats 3ajaum, CBSI3aHHBIE C YUCIOBBIMHU IOCJIEIOBATEIBHOCTSIMU, B TOM
YHUCJIE 33/1a4l U3 PEAIbHOM JKM3HU (C HUCIIONIB30BAHUEM KAIbKYJISATOPA, ITU(POBHIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
N Hanmenopan | K0/1M4€CTBO 4acoB DIEKTPOHHBIE
o
n/ He pasneon Bcer | KoHTpoibH IIpakTHyeck (pponbie)
U TeM o0pa3oBaTejbHbIE
n 0 ble padoThI He padboThbl
NPOrpaMMmblI pecypcbl
Yucna u
bu6nuoreka [JOK
BBIYHCIICHUS.
1 25 1 https://m.edsoo.ru/7f415
ParmonanbHbl
b90
€ uucia
AnreGpanteck bubmmoreka [IOK
2 27 1 https://m.edsoo.ru/7f415
1€ BBIPAKCHUS
b90
VpaBHEHIS 1 bubnmoreka [JOK
3 P 20 1 https://m.edsoo.ru/7f415
HEpaBEHCTBA
b90
Koopaunats! u bubnmnorexka [JOK
4 rpaduKu. 24 1 https://m.edsoo.ru/7f415
OyHKIUU b90
bubmuoreka [JOK
[ToBTOpEeHUE N
5 6 1 https://m.edsoo.ru/7f415
o0oO0uIeHue
b90
OBILEE
KOJIMYECTBO
102 5 0
YACOB I1IO
I[MPOT'PAMME
8 KJIACC
Ne Hanmenopan | ROJTHYECTBO 4acoB DAeKTPOHHBbIE
n/ HEPAINCAOB U | poor Kontposbn IIpakTHyeck (npposrIc)
TeM o0pa3oBaTe/bHbIE
n 0 bIe padoThI ne padboTbl
NMPOrpaMmbl pecypcsl
Yucna u
bu6mmoreka [IOK
BBIYHCIICHHUSL.
1 15 https://m.edsoo.ru/7f417
KBagpartHsie
af8
KOPHH
Yucna u bu6mmoreka [IOK
2 BBIUMCJICHHUS. 7 https://m.edsoo.ru/7f417
Crenens c af8
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HEJTbIM
nokasaresjem
Anrebpanueck
ue bu6mmoreka [IOK
3 BBIPAKEHUS. 5 1 https://m.edsoo.ru/7f417
KBanpartHsrit afd
TpEXUIICH
Anrebpanueck
ue bu6mmoreka [JOK
4 BBIPAKCHMUS. 15 1 https://m.edsoo.ru/7f417
AunreGpanueck afd
ast Ipoob
YpaBHeHus u
bu6mmoreka [JOK
HEpaBEHCTBA.
5 15 1 https://m.edsoo.ru/7f417
KBagpatHsie
af8
yYpaBHEHHS
YpaBHeHus u
bu6mmorekxa [JOK
HEpaBEHCTBA.
6 13 https://m.edsoo.ru/7f417
Cucremsl
. afd
ypaBHEHHA
YpaBHeHus u bubnuorexa [IOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417
Hepasencrtsa af8
DyHKIHUN. bubnuoreka [JOK
8 OCHOBHBIE 5 https://m.edsoo.ru/7f417
HOHSATHUS af8
DyHKIMH. bubnnorexa [IOK
9 YucnoBbie 9 https://m.edsoo.ru/7f417
byHKIIUN af8
bu6mmoreka [JOK
IloBTOpEHME M
10 6 1 https://m.edsoo.ru/7f417
000011IeHNE
af8
OBUIEE
KOJIMYECTBO
102 5 0
YACOB IIO
I[MPOT'PAMME
9 KUIIACC
Ne | Haumenosanme | KOTMUECTBO YacoB DJIeKTPOHHbIE
n/ Pa3iesioB U TeM Bcer | KonTpoabH IMpakTHyec (uudposbIe)
1| IPOrpaMMbI 0 ble padoThI Kue padoTel | oOpa3oBaTe/bHbIE
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pecypchbl

Yucna u
bubmuoreka [JOK
BBIYHCIICHUSI.
S — 9 https://m.edsoo.ru/7f41
9d08
qucna
VYpaBHeHus u
HEpaBEHCTBA. bubnuoreka [IOK
YpaBHeHus ¢ 14 https://m.edsoo.ru/7f41
OJTHOM 9d08
MepEeMEHHOM
YpaBHeHus u
bu6mmoreka [JOK
HEpPaBEHCTBA.
CHCTeMEL 14 https://m.edsoo.ru/7f41
5 9d08
ypaBHEHUN
VYpaBHeHUs U bubnuorexa LIOK
HEpPaBEHCTBA. 16 https://m.edsoo.ru/7f41
HepasenctBa 9d08
bu6mmorexa [JOK
OyHKINU 16 https://m.edsoo.ru/7f41
9d08
YucnoBbie bu6mmoreka [IOK
MOCJIe1I0BATENLHO 15 https://m.edsoo.ru/7f41
CTH 9d08
[ToBTOpEHUE,
bu6mmoreka [JOK
00001IeHHE,
18 https://m.edsoo.ru/7f41
CI/ICTel\faTI/ISaL[I/ISI 9408
3HAHUU I
OBILEE
KOJIMYECTBO 102
YACOB I1O

I[TPOTPAMME
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