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HOACHUTEJBHASA 3AIINCKA

AnreOpa sIBISIETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIEro 00pa3oBaHUsA:
OHa oOecrieunBaeT HU3y4YeHUE APYIHX AUCIUIUIMH, KaK €CTEeCTBEHHO-HAYyYHOTO, TaK U
TYMaHUTApPHOTO IIUKJIOB, €€ OCBOEHHUE HEOOXOIUMO ISl MPOJOJKEHHST 00pa3oBaHus U B
MOBCEHEBHOM ku3HH. Pa3zButne y oOydarommxcss Hay4YHbIX MPEACTAaBICHUN O
IPOUCXOXKJEHUN W CYIIHOCTH airedpandeckux aOCcTpakuuid, crnoco0e OTpaKeHUs
MaTEMaTUYECKONM HAyKOW SIBIEHUH U TMPOLIECCOB B NPHUPOAEC W OOIIECTBE, POJIU
MaTEMaTUYECKOr0 MOJEIMPOBAHUS B HAYYHOM IO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(hOopMHUPOBAHMIO HAYYHOTO MHUPOBO33PECHHS U KAYECTB MBIIUICHHS, HEOOXOIUMBIX IS
ajjanTalud B COBpeMeHHOM IudpoBoM obmiectBe. M3ydenue anreOpnl obecreurBacT
pa3BUTHE yMEHUS HaOJI0JaTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JNEUCTBUSL U BBIBOABI, (OpMYyIUpOBaTh yTBepxkAeHUA. OCBOeHHE Kypca aireopsbl
oOecrieunBaeT Pa3BUTHE JIOTMUECKOTO MBIIUICHUS OOYYaroNIUXCsl: OHHM HCIOJB3YIOT
JNEIyKTUBHBIE M HWHIYKTUBHBIE PACCyXICHHUS, OOOOIIEHHE ¢ KOHKPETH3AIMIO,
abctparupoBanue u aHanoruto. OOydeHue anredpe npeamnoaracT 3HauuTEeIbHBIN 00bEM
CaMOCTOSATENLHON JIEATETFHOCTH 00YyYalouuxcs, MO3TOMY CaMOCTOSITEIBHOE pEeIICHUE
3a/1ay SIBJSIETCA peanu3anuei AesiTeIbHOCTHOTO IPUHIIUIA O0yUEHHUS.

B cTpykType mporpammbl y4eOHOTO Kypca «AJredpa» IJis OCHOBHOTO OOIIETo
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOIUYECKUE JIMHUMU:
«Hucna u BEIYHCICHUSD?, «ANTeOpandecKiue BHIPAKECHUS», « YPABHEHUSI U HEPABEHCTBAY,
«OyHKIMW». Kaxmas u3 3TUX COAEPKATEIbHO-METOJAUYECKUX JIMHUKA Pa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYEHUsI Kypca, B3aMMOJCUCTBYSl C JAPYTMMHU €ro JuHUsIMU. B
X0JI€ U3YUYEHHUsI Yy4EOHOro Kypca OOYy4YaroIIMMCs MPUXOJIUTCS JOTUYECKU PACCYkKIATh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM fA3bIK. B CBA3M C 3TUM B mporpamMmmy
y4eOHOT0 Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBHI JIOTHKH, TIPE/ICTABIICHHBIE BO
BCEX OCHOBHBIX pazlejiax MaTeMaTHYeCcKoro oOpa3oBaHUS M CHOCOOCTBYIOIIUE
OBJIQJCHUIO OOYYaIOIIMMHUCS OCHOB YHHMBEPCAJIBLHOIO MAaTEMaTHYECKOrO  S3bIKA.
ConepxaTeaIbHON U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpa» sBIseTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nUHUU «YHCia U BBIYUCICHUS» CIY>KUT OCHOBOM Ui JdalbHEHIIEro
M3yYCHHUS MATEMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaIOIIUMXCS JIOTUYECKOTO
MBIIIUICHUSL, (OPMUPOBAHUIO YMEHHMS TOJIb30BAThCS ~ aIFOPUTMaMU, a TaKxkKe
MPUOOPETECHUIO MPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX IS TOBCETHEBHOW JKHU3HHU.
Pa3BuTre MOHSATHS O 4YMCIIE HA ypPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS CBS3aHO C
pPaAIMOHAIBHBIMA W WPPAINMOHATLHBIMU YHCIIaMU, (DOPMUPOBAHHEM TPEICTABICHUN O
JNEUCTBUTEIBLHOM UYHCIIE. 3aBEPIIEHUE OCBOCHUS YUCIOBOW JIMHUU OTHECEHO K CPEIHEMY
o01emMy 00pa30BaHMUIO.



Conepxanue AByX anreOpandecKux JUHUN — «ANreOpandecKue BBIPAKCHUS» U
«YpaBHEHHSI W HEPABEHCTBa» CHOCOOCTBYeT (OPMUPOBAHHUIO Y OOYYAIOIIUXCS
MaTEeMaTHYECKOro anmnapara, HeoOOXOAMMOro JUIsl pEIIeHHs 3a1a4 MaTEMAaTHKH, CMEKHBIX
NpeIMETOB W MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajady. Ha ypoBHE OCHOBHOTO OOIIIETro
oOpa3zoBaHusl y4eOHBIH Marepuan TPYIIUPYETCs] BOKPYT PAIMOHAIBHBIX BBIPAKECHHM.
Anrebpa JEeMOHCTPUPYET 3HAUYCHHE MAaTEMaTHKH KaK s3blKa JJisi MOCTPOCHUS
MaTEeMaTHYECKUX MOJIEJICH, OMMCaHus MPOILIECCOB U SIBJICHUN peanbHOro Mupa. B 3amaun
oOydeHus anredpe BXOJIAT TakKe JalibHENIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIUICHHUS,
HEO0OXOIUMOT0, B YAaCTHOCTH, JJII OCBOCHUS Kypca HWH(MOPMATUKU, U OBJAJICHUE
HaBBIKAMHM  JICNYKTUBHBIX paccyxkiaeHuid. [IpeoOpazoBaHue CHUMBOJIBHBIX (HOpM
CIIOCOOCTBYET pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTBY.

Conepxanve (QyHKIMOHAIBHO-TpAQUUECKON JIMHUM HAIEJICHO Ha IMOJIYy4YeHHE
oOyJaronMMucsl 3HaHUW O (YHKIUSIX KaK Ba)KHEUIEH MaTeMaTH4eCKOW MOJAeNd s
OMHMCAHUS M KCCIENOBAaHUS Pa3HOOOPA3HBIX MPOIECCOB M SIBICHUH B NPUPOJAE U
oOmecTBe. M3ydyeHne marepualia CHOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS YMEHHS
MCIIOJIb30BaTh PA3IMYHBIC BBHIPA3UTENBHBIC CPEICTBA SI3bIKA MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHUE, Tpauyeckre, BHOCUT BKJIaJl B (POpMHUpPOBAHUE MPEACTABICHUNA O POIU
MaTEeMaTHUKHU B Pa3BUTUU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY TUIaHy B 7-9 kiaccax u3ydaercs y4eOHbIH Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CJEAYIOIIMEe OCHOBHBIE pa3lenbl coaepkanus: «Yucna u
BBIUHCIICHUS», «ANTreOpandecKkue BBIpOKEHUS», «YpaBHEHUS W  HEPABEHCTBA,
«DYHKIUW.

Ha usyuenue yueOHOro kypca «Anredpa» orBoautcs 374 yaca: B 7 kiacce — 136
vyacoB (4 vaca B Henenmo), B 8 kinacce — 136 yacoB (4 yaca B Hezeno), B 9 kinacce — 102
yaca (3 Jaca B HeJIeJIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gpyroi. IloHaThe panMOHANBHOTO YHCHA, 3aluCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeiesieHue, NpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo popmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOTOWIEHBI. CteneHb MHOTOWwIeHa. CloKeHue, BHIYUTAaHHE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHWsI, TMpaBuiia MpeoOpa3OBaHUS YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C ABYMS MEPEeMEHHbIMU U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncinoBble IPOMEXKYTKHU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa Qpynkumii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dynkimm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHANIbHBIX yucen. CBoiicTBa apu(pMEeTUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{eiCTBUTEIIbHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

Aare0panvyecKue BbIPAKEHUSA

KBagpaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAaJPATHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JCJIeHHE alreOpandecKkux ApoOer.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHHS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas muTepnperanrs ypaBHEHUN C IByMs NMEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IIepeMEHHbIMU. lIpumepnl pelieHus cuctem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKIMHA

[Tonsitue @ynknuu. OOnacTh oOmpeAesNeHus W MHOMXECTBO 3HAYCHHM
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuun. Yrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB PyHKIUN, OTpaXKAIOIIUX PEAbHBIE MPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHple 4ncna, MppallMOHANIBHBIC YHMCTA, KOHEYHBbIE U OCCKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHEHHE JIEWCTBUTENIBHBIX YHWCEN, apu(pMETUYecCKue JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHMS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUN. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JIMHEMHBIX HEPABEHCTB C OAHOM TniepemMeHHOW. KBaaparHele HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapadona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

I'paduxu dyuxmuit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyiabl N-ro udjaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA 1POI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl Y4YeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSMIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHHWEM K  JIOCTH)KCHHMSM  POCCHUICKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME!

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U pean3ali ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIHOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp I'pa)IaHCKOro oluiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE€ B PpELICHUU [PAKTHYECKUX 3a]a4
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM BAXXHOCTH MAaTEMATHYECKOIO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEM JKU3HU MJIsl yCHEIIHOM NpodeccrHoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KUZHEHHBIX TUIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMS

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHbIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHMYeCKONl HayKuM Kak cdepbl UeI0BEYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJI1 PA3BUTHS LIMBHIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH M MaT€MaTU4YECKON KYJIbTYpOH KaK CPEACTBOM
IIO3HAHMS MHpPA, OBJIAJCHUEM IIPOCTEHUINMMHU HABBIKAMM MCCIIEN0BATEIbCKOM
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATh MATEMaTHYECKUE 3HAHUA B HMHTEPECAX CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KM3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAHHBIA PEXUM 3aHATHM U OTAbIXa, peEryispHas (usnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(pICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOI'o K€ IIpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHHE MAaTEMaTHUYECKUX 3HAHUM NI pelIeHUs 3a/1ad
B 00JacTh COXPAaHHOCTH OKpYXalollell cpenpl, IIAaHUPOBAHMS IOCTYIKOB U
OLICHKM WX BO3MOJKHBIX IIOCJHEICTBUI [JIl OKPYXAIOWIEW Cpenbl, OCO3HAHUEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBbHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPEAEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTEIbHOCTb, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpEeTaTb B COBMECTHOM AESATEIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHMM HOBBIX 3HAHUWA, B TOM YHCIIE
bopMyaMpoBaTh UAECH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CUTYyallMl0, BOCHPHUHHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUNA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIMPOBATH U OLEHUBATh PUCKU M
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABISITh U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATHN, OTHOIICHUH MEXKIY IOHATUIMH, (OPMYIHPOBATH
OTpEJICICHUs] ~ TOHSATHUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHH
MIPOBOJIMMOTO aHAJTN3A;

e BOCHPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYKICHUS:
yTBEpIUTEIbHbIE W OTpPULIATEIbHBIC, €AWHUYHBIC, YaCTHBIE M OOIIHeE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTUBOpeurss B (akTax, AAHHBIX, HAONIONCHUAX U YTBEPKICHUSX,
npemjiaraTb  KPpUTEpPUM Ui BBIABICHHS ~ 3aKOHOMEPHOCTEH  H
MIPOTUBOPEUNH;

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, NIEIYKTHBHBIX W
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIILHO HECIOXKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh APTYMEHTAIIMIO, MPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CIOCO0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEILCHMs, BBHIOMpPATh HaubOoJee NOAXOMAUUMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIHCKUNA HHCTPYMEHT MO3HAHMUS,
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHBOpPEUYUE, HPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHAaBJIMBaTh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MATEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O pe3yJbTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, UCCIIEJOBAHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE NPOLECCa, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(MOpPMAIUH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOMpaTh, AHAIM3UPOBATH, CUCTEMATH3HPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpPMAIMM U WILTIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMH, JuarpaMMaMH, WHON Trpapukod u HuxX
KOMOHMHAIUSIMU,

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO KPUTEPHUSM, MPEATI0KECHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIIpUHUMATh U (OPMYyIUPOBATh CYXKIACHHS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, JaBAaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3aaun, BHICKa3bIBATh U/, HAIIEIEHHBIC HA MOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHHUAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIMH, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3YyJbTaTbl  PEIICHHs  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HUCIIOJNB30BaTh  IPEUMYIIECTBA  KOMAHIHOW W
UHAMBHUIYaJIbHON paboThl NpU pPELICHUH YYEOHBIX MaTeMaTHYEeCKUX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpenensTh BHUIbI padoT, JI0roBapUBaThCA,
00CyXIaTh MPOIIECC U Pe3yJbTaT pabOThI, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpynmnoBbIX (opmax paboTsl (0OcyxaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTh
paboThl U KOOPJUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPUSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIHO COCTAaBJIAThH IUIaH, AJITOPUTM PELIECHUs 33aJa4d (MU €ro
4acTh), BBIOMpATh CIOCOO pEIIeHUS C y4ETOM HMEIOIIMXCS PEeCypCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca W
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHMKHYTh MPH pEHICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHSITh MPUYUHBI JOCTHKCHUS WM HEJOCTIDKCHHUS 11ETTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BhITIONTHSTH, cOYeTass YCTHbIE W MHChbMEHHBIC MPUEMBI, apu(hMETHUCCKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUs YUCIIOBBIX BBIPAKEHHUM, MPUMEHSTH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BHIYUCIICHHS 3HAYCHHUUN JPOOHBIX BBIPAXKEHUM, COIEpPKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0AHON (HOPMBI 3aMKMCH YUCEN K APYrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyIJIsTh YuCa.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BHIUUCICHUM, OIIECHKY 3HAYCHUM
YHUCJIOBBIX BBIpQXCHUI. BBIMOMHATH JAEUCTBUS CO CTEMEHSMHU C HATypajJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JACIUMOCTH,  pPA3jOKEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4d, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOMOPIMOHAIBHOCTHIO BEJIMYWH, MPOIEHTAMHU, HWHTEPIPETUPOBATH
pE3yNbTaThl PelIeHUs 3a7a4 ¢ YYETOM OTrpaHUYCHH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHUIX
MePEMEHHBIX.

Breimonuate  mpeoOpa3oBaHUs — IIEJOT0  BBIPAXEHHUS B~ MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWIEHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOXUTEIU C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH  CIIAracMbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeobpa3oBaHusl MHOTOWICHOB [IJISl PEIICHHS PA3IMYHBIX 3a7a4
U3 MAaTEeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEAIbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU [OKa3aTeNIAMH IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwars yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA IIPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY emy. IIpoBepsaTs, sBasercs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKue METOIbI TP PEIICHUN JIMHEUHBIX YPABHEHUH U UX
CUCTEM.

[lonOupaTe npuMepsl Map 4YUCEN, SBIIOMIMXCA PEIICHHEM JHHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JBYMSl TIEPEMEHHBIMH, TOJIb3YSICh TI'paduKOM, MPUBOJIUTH MPUMEPHI PEUICHUS
YPaBHEHHS.

Pemiath cuctembl ABYX JIMHEHHBIX YPaBHEHUN C JBYMS NEPEMEHHBIMH, B TOM
qucie rpadu4ecKu.

CocraBisaTh W pemiaTh JWHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX
YPaBHEHMM II0 YCIOBHUIO 3aJa4d, HWHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N300pakath HaA KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, UHTEPBAJIbl, 3alIMCHIBATH YHCIOBbIE MPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIIUA W3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOJAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii cocod MPEACTaBICHHUS W aHalu3a WHGOpMAINH,
W3BJICKATh U UHTEPIIPETUPOBATH HH(MOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromwuiicss TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbIE MPEJACTABICHHUS O MHOXECTBE JEWCTBUTEIbHBIX
YuCcel JUIsl CPAaBHEHHUSI, OKPYTJIEHUSI M BBIYUCIEHU, N300paxkaTh JE€HCTBUTENIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTH
KBaJIpaTHBIE KOPHH, WCIOJIB3YysI MPU HEOOXOAMMOCTH KAJIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KAIIMX KBAJpPaTHBIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucy OOJBIIUX M MaJIbIX YHCET C TMOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpyMEHATP TOHATHE CTENEHUW C LEJNbIM IOKa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BhINONHATH TOXAECTBEHHBIC MPEOOpa30BaHUsl PAMOHAIBHBIX BBIPAKECHUI
Ha OCHOBE MPaBWJI JICUCTBUN HAJl MHOTOWJICHAMH U alreOpanyecKuMu Jpo0sMHu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIU.

[TpumeHsTh npeodpa3oBaHus BEIPAXKEHHUM JIs pEelICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHEWHBIC, KBaJpaTHbIE ypaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM M CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpauiecKux NmpeAcTaBieHu (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIIU UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTth OT crmoBecHOW (GOPMYITHPOBKH 3amadyu K €€ anre0pandeckoit
MOJEIN C TIOMONIBIO COCTABJIEHUS YPaBHEHUS WM CHUCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1ayi MOJTYYEHHBIN Pe3ysIbTarT.

[IpuMeHsATh CBOWCTBAa YMCJIOBBIX HEPABEHCTB JJIi CpPaBHEHUs, OICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CUCTEMBI, 1aBaTh
rpauyuecKyo WUIIOCTPALUI0 MHOXKECTBA PpEIIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHrMaTh ¥ KUCHOJIB30BATh (PYHKIIMOHAIBHBIC MOHSATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HaUYCHHE (YHKIMH TIO0 3HAYCHUIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoInonHATh  apupMeTHYeCKUe JEUCTBHUS C palMOHAIBHBIMU YHCIAMH,
coueTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU [OKAa3aTelsIMU M KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisITh  TEUCTBUTEIBHBIC YHWCIIA, BBINOJIHATh MNPUKUAKY pe3yJibTara
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHbIE ypaBHEHUWs, YPaBHEHMS, CBOJISIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemlate cuctemsl BYX JMHEWHBIX YPaBHEHUN C JBYMSI NEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aaydl aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIICTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHMS, €CIM UMEET, TO CKOJIBKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpPATHbIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABCHCTB HA YHUCIOBOW MPSIMOM, 3alMCHIBaTh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIONINE KBaJIpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUH PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacIoyio’keHNe Ha KOOPAMHATHOW IIOCKOCTH TpadukoB GyHKIMEA Buaa: Y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢, y=x3,y =%,y = |x|, B 3aBucumoctu ot
3HaYEHUN KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMMA.

Crpouth U HM300pakaTb CXeMaTHUYECKU TpauKU KBaJAPATUUYHBIX (DYHKIIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyio (QyHKIUIO 10 (opMylie, TPUBOIUTH IPUMEPHI
KBaJIpaTHYHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKH, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOTrpPeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C UCHOJb30BaHUMEM (opMyn N-TO  4jeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpecCHii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPJIMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YMCIOBBIMH ITOCIIEOBATEIBHOCTSIMH, B TOM
qHCclie 3a7aud U3 peaqbHON KU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IIHUPPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuecTBo yacoB DJIeKTPOHHbBIE
Ne HaunmenoBaHmue
Ilpakrnye (uudposbIe)
n/ | pasieoB U TeM Becer  Konrpoubn
CKHe o0pa3oBaTte/ibHbIE
1| MPOrpamMMbl 0 ble padoThI
padoThI pecypcol
Uuncna u
— bubnunorexa LIOK
1 ) 14 1 https://m.eds00.ru/7f415b
PannonanbHble 90
qyucia B
bubnuorexa [JOK
Anre6
2 fIrebparieciie 62 3 https://m.edsoo.ru/7f415b
BBIPAKCHUS
90
VpaBHEHIS 1 bubmnoreka IIOK
3 P 24 2 https://m.eds00.ru/7f415h
HEPABCHCTBA
90
TS —— bubmnoreka IIOK
4 P 24 1 https://m.edsoo.ru/7f415b
rpa¢uku. GyHkuun 90
oBTODeHIe 1 bubnuorexa [JOK
5 P 12 2 https://m.edsoo.ru/7f415b
00001IeHne
90
OBILIEE KOJIMYECTBO
YACOB IIO 136 9 0

I[TPOT'PAMME
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8 KUIIACC

KosnuuyectBo 4yacos DJIEKTPOHHBIE
Ne HaumenoBanue
Kontpo Mpakruy  (uudposbie)
n/ pa3aesioB U TeM
Bcero  JbHBIE ecKme o0pa3oBaTe/IbHbIC
n NMPoOrpaMmblI
padoThI padoThI pecypcol
bu6mmoreka [IOK
Yucna u BBIYUCIICHUS.
1 19 https://m.edsoo.ru/7f417a
KBagparusie kopHu f8
Yucna 1 BRIYUCIICHHS. bu6mmoreka [IOK
2 CreneHp ¢ 1eTbIM 9 https://m.edsoo.ru/7f417a
noKasaresnem f8
Anrebpanyeckue bubnuoreka [IOK
3 BBIPAKCHUS. ) 1 https://m.edsoo.ru/7f417a
KBaapatHblii Tpéxuien f8
AnrebGpanueckue bubnuorexa [JOK
4 BBIPOKCHHMS. 13 1 https://m.edsoo.ru/7f417a
AnreGpanyeckas 1po0b f8
YpaBHEeHUS U bubnnoreka [JOK
5 HEPABEHCTBA. 21 1 https://m.edsoo.ru/7f417a
KBanparnbie ypaBHEHUS f8
YpaBHeHus u bubnnoreka [JOK
6 HepaBeHcTBa. CHucTeMBI 10 https://m.edsoo.ru/7f417a
ypaBHEHHi f8
YpaBHeHus u bubnnoreka [JOK
7 HEPaBEHCTBA. 15 1 https://m.edsoo.ru/7f417a
Hepasenctsa f8
bubmuorexa [JOK
o .0
8 YHICINEL SICHOBHRIS 3 https://m.edsoo.ru/7f417a
MOHSITUS
8
bubmuorexa [JOK
o 4
9 YHICHIHH. ZHCTOBBIC 26 https://m.edsoo.ru/7f417a
byHKIUA
8
ToBTODEHIE 1 bu6mmorexa [IOK
10 p 17 2 https://m.edsoo.ru/7f417a
000011IEHNE
8
KOJIMYECTBO
OBIIEE 136 9 0

YACOB I10 ITPOITPAMME
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9 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne  HammeHoBaHme
(undposbie)
n/ | pasieioB U TeM Becer Koutpoasn = IIpakruueck
oOpa3oBaTe/ibHbIE
n NporpamMmel 0 ble padoThI ue padoThl
pecypcbl
Yucna u
T — bubnunoreka LIOK
1 . ’ 9 https://m.edso0o.ru/7f419
JleicTBUTENbHBIE
dos
qucrna
YpaBHeHus u
HEPaBEHCTBA. bubmmoreka [JOK
2 VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
OJTHOH do8
MePEMEHHOM
YpaBHeHus U
HeDABCHCTED bubnunoreka LIOK
3 P ' 14 1 https://m.eds00.ru/7f419
Cucrembl
y dos
YpaBHCHHIA
VYpaBHeHus u bubmuoreka [IOK
4 HEPABEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencraa dos
bubmmoteka IIOK
5 OyHKIIU 16 1 https://m.edsoo.ru/7f419
dos
YucoBkie bubnmorexa LIOK
6 MOCJIeIOBATEIHHO 15 1 https://m.edsoo.ru/7f419
CTH dos
[ToBTOpEHuUE,
oGoGrmeHe bubmuoreka [IOK
7 ’ 18 1 https://m.edsoo.ru/7f419
CUCTEMAaTH3aIIHS
y dos
3HAHUU
OBIIEE
KOJIMYECTBO
102 6 0
YACOBIIO 0
[TPOTPAMME
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