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IMNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHa 00ECIIEeYMBAET U3YUYEHUE JAPYTUX TUCUUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyMAaHUTAPHOTO IIUKJIOB, €€ OCBOGHHE HEOOXOAUMO s
IPOAOJKEHUs 00pa30BaHus U B TIOBCEIHEBHOM kU3HU. Pa3BuTHe y oOyuaronmxcs
HAYYHBIX TPEACTABICHUN O TPOUCXOXKJIECHUU M CYIIHOCTH ajre0panyecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTUIECKOW HAYKOH SIBICHUI U MPOIIECCOB
B MPHUPOAE M OOIIECTBE, PONM MATEeMAaTHUYECKOTO MOJACTUPOBAHUS B HAYyYHOM
MO3HAHHUH U B MPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBINIJICHUS, HEOOXOMUMBIX ISl aAaNTalli B COBPEMEHHOM ITU(HPOBOM
obmectBe. M3ydeHme anreOpbl oOecreymBaeT pa3BUTHE YMEHUS HaOIIOAaTh,
CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHYHOCTH MBINIJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICUCTBUS ¥ BBHIBOJFI,
dopmynupoBaTh yrBepxkAcHUL. OCBOCHHE Kypca anreOpbl 00eceunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUS OOYYalolmUXCs: OHM WCIOJB3YIOT JIeyKTUBHBIE U
WHIYKTHBHBIE PACcCYXJCHUS, 0000IIeHNe U KOHKPETU3AINI0, a0CTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENIbHBIA  O00BEM
CaMOCTOSITENIBHOM  JIEATEIbHOCTH  O0y4aroluxcs, MO3TOMY CaMOCTOSITENIbHOE
perieHue 3aa4 ABJISeTCs peaau3ainei 1esTeIbHOCTHOTO MPUHIIAIA 00YYCHHUS.

B crpykType mporpammbl ydeOHOro Kypca «Anrebpa» s OCHOBHOTO
oO1mrero 06pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOIUIYECKUE
auHUK: «Hucna u BeIUUCIEHUS», «AJTeOpandecKkue BhIpaKEHUN», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas M3 3THUX COAEpKATETbHO-METOIUYECKHUX
JMHUN pa3BUBAECTCS HA MPOTSHKEHUU TPEX JIET U3YyUEHHUS Kypca, B3aUMOJICHCTBYS C
IpPYyTMMH €ro JHUHHSMHU. B Xone u3ydeHus ydeOHOTro Kypca OOydaroIumcs
NPUXOAUTCS JIOTHYECKU PacCyKJIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3u ¢ 3TMM B mporpammy ydeOHOro kKypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTHMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeniax
MaTEeMaTUYeCKOTO 00pa30BaHMs M CIIOCOOCTBYIOIIME OBJIAJICHUIO O00YYaIOIIMMHUCS
OCHOB  YHHMBEpCAJIbHOIO  Maremathueckoro s3pika. CopaepxaTenbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca «Anredpa» SBISIETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucina W BBIUYKCICHUS» CIY)KUT OCHOBOW IS
JaTbHEUIIeT0 M3y4YeHHs] MaTeMaTHKH, CTIOCOOCTBYET Pa3BUTHIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIIEHUS, (POPMHUPOBAHUIO YMEHUS MOIH30BATHCS arOpUTMaMHU, a
TaK)Ke TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX ISl TIOBCETHEBHOM
KU3HU. Pa3BuTHe MOHATHSA O YKCIIE HAa YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH WM HMPPANMOHAIBHBIMU YHCIaMH, (OpMHpPOBaAHHEM



MPEJCTaBICHUM O JIEUCTBUTEILHOM 4YHCJIE. 3aBEPIICHHE OCBOCHMS YHCIIOBOU
JIMHUH OTHECEHO K CpeIHeMY 00I1IeMy 00pa3oBaHHIO.

Coneprkanue qByX anreOpanvecKkux JUHUN — « AIreOpanyecKue BhIPaAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYYArOITUXCS
MaTEMaTHYECKOTO armapara, HeoOXOAMMOIro i PEelIeHUs 3aja4 MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha yposHe
OCHOBHOT'O 001iero oOpa3oBaHusl Y4YEOHBIM Marepuan TPYNIHPYETCS BOKPYT
palMoOHANbHBIX BhIpAXXEHUN. AnreOpa AEMOHCTPUPYET 3HAUYECHUE MATEMAaTUKU Kak
S3bIKa JUISI TIOCTPOCHHS MAaTEMaTHYECKUX MOJIeIel, OMHMCAHHS TPOLECCOB U
SBJIGHUNA peajpbHOrOo Mupa. B 3agaum oOyueHus anrebpe BXOJAT TaKkKe
JabHeillee pa3BUTHE aAJTOPUTMHYECKOTO MBIIUICHUS, HEOOXOJUMOro, B
YaCTHOCTH, JJIS OCBOCHHMS Kypca HWH(OPMATUKH, W OBJIQJICHUE HaBBIKAMU
JNEAYKTUBHBIX paccyxiaeHui. [IpeoOpazoBaHue CUMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUs!, CHOCOOHOCTEN K MaTeMaTH4eCKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JIMHUM HAIICJICHO Ha MOyYeHHE
oOy4YaronMMHCs 3HAHUUA O (PYHKIMSIX KaK BaKHEHIIeH MaTeMaTHYecKON MOJENH
JUTSL OTIUCAHUSI M UCCIICIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUN B MPUPOJIE
u oOmectBe. M3yueHue marepuana CIOCOOCTBYET PAa3BUTHIO Yy OOYyYarOLIUXCS
YMEHUS UCIIOJIb30BaTh Pa3JIMYHbIE BBIPA3UTEIIBLHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CJIOBECHbIE, CHUMBOJIMUECKHE, rpaduueckue, BHOCHUT BKIaJd B (opMupoBaHue
IIPEICTAaBIICHUH O POJIM MATEMATHKHU B PA3BUTHH IUBUIM3AIIUN U KYJIbTYPHI.

CornacHo yueOHOMYy IulaHy B 7-9 Kkjaccax u3y4daercss y4deOHBIA Kypce
«AnreOpa», KOTOPBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE DPA3elibl COJEp KaHUS:
«Uucma w BBIUHACIEHUSA», «ANTEOpandecKHe BBIPAKCHUS», «YPaBHCHUS U
HEPABEHCTBAY, « DYHKITUN.

Ha u3yuenue yyeOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 yaca (3 gaca B Hemeno), B 8 kimacce — 102 yaca (3 vaca B Hemeno), B 9
kiacce — 102 gaca (3 yaca B HeJIelH0).



COJEPKAHUE OBYUYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUA

JpoOu OOBIKHOBEHHBIE U NECATUYHBIE, TIEPEXO] OT OJHOU (OPMBI 3amUCU
npobeit k apyroi. IloHATHe panMOHAIBLHOTO 4YHCHA, 3allCh, CpPAaBHEHHE,
yIOPSIOYMBAHUE  PAIMOHANIBHBIX  yuced. ApudMeThdeckue JCHCTBUSL  C
palMOHAIBHBIMYA YuciaMu. Perenue 3a1ad U3 peaibHON MPaKTHUKKA Ha 4acTH, HA
TpooHu.

CrereHb € HaTypaJIbHbIM TIOKa3aTeJeM: OIpejesieHrne, MNpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/ieNieHus, 3anuch Oonbiux yncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BHJIE pOOU U JpOoOH B BUJIE MPOLIEHTOB. TpU OCHOBHBIC 33a/layd Ha
IPOLIEHTHI, pELICHUE 3a7a4 U3 PEATbHON IPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JEIUMOCTH, PA3J0KEHUE HA  MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanbHble  3aBucHMMOCTH, B TOM  4YuCile T@psMas U oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

AJiredpandecKkue BbIPaKeHHU s

[IepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTUMBbIE
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKly BEINYNHAMH B BUJIE
dopmyinbl. Beruucnenus no ¢popmynam. [IpeobpaszoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJIECTBEHHO DaBHbIE BBIPAKEHMs, MpaBUia MpeoOpa3oBaHUd CYMM H
IPOU3BEACHUI, MPAaBUIIA PACKPBITHS CKOOOK U MPUBEACHUS MOJO0HBIX CIaraeMbIX.

CBoOIICTBa CTENEHU C HATYPAJIBbHBIM IT0KA3aTEJEM.

OpnounieHsl 1 MHOrowieHsl. CteneHp MHOrowieHa. CioKeHue, BBIYNTAaHHE,
YMHOKEHUE MHOIOYJIEHOB. DOpMyJIbl COKpPAIEHHOTO YMHOXKEHUSA: KBaJpar
CyMMBl M KBajpar pasHocTu. Popmyna pa3sHOCTH KBaaparoB. PazmoxeHne
MHOT'OYJIEHOB Ha MHOYKHTEJIN.

YpaBHeHUs] U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHUs, IMpaBuUjia NpeoOpa3oBaHUS YypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUH.

JluHeiHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YUCIO KOPHEW JMHEUHOTO
YPaBHEHMsI, pEUIEHUE JIMHEWHbIX ypaBHEHUU. COCTaBIIEHHE YpaBHEHHWM 110
YCJIOBMIO 3a7jaui. Penmenne TeKCTOBBIX 3a7a4 C OMOILBIO YPaBHEHUN.

JIuneiiHoe ypaBHEHME C ABYMS IE€peMEHHbIMH U ero rpaduk. Cucrema JIByX
JMHEVHBIX YpPaBHEHUW C JBYMs II€pEeMEHHbIMU. PemeHune cucrem ypaBHEHUU
crocoboM TMoAcTaHOBKU. [lpuMmepsbl perieHus: TEeKCTOBBIX 3aJad C IOMOIIbBIO
CHCTEM YPABHECHUM.

DOyHKIMHU



Koopannara Touku Ha npsiMon. UnciioBele MPOMEXKYTKH. PaccTosgHue mexay
JBYMsI TOYKaMHU KOOPJAMHATHOM IIPSAMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alciucca u opauHaTa
TOYKHM Ha KOOPJMHATHOM TuiockocTu. [Ipumepst rpadmkoB, 3a1aHHbIX (HOpMyTIaMHu.
Urenne rpadukoB peanbHbIX 3aBucuMoctei. [lonstue ¢ynknuu. [padux
¢bynkiuu. CoiictBa ¢pyHKuui. Jlunennas @yukius, e€ rpaduk. I'padux hyHkmun
y = |X|. I'paduyeckoe pelreHne JIMHEHHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX

YPaBHEHUH.
8 KIIACC

Yucsia 1 BBIYMCICHUSA

KBanmpatneiii xopenbp u3 uucna. [lonstue 00 wupparroHaIbLHOM YHUCIE.
JlecaTuuHble TPUOIMKEHUST UPPALIMOHAIBHBIX uncen. CBoiicTBa apuhMETUUECKUX
KBaJPAaTHBIX KOPHEW U WX MPUMEHEHHUE K TPE0oOpPa30BAHUIO YHCIOBBIX BhIPaOXKEHUN
Y BBIYUCIICHUSAM. [[eMICTBUTEIIbHBIC YHUCIIA.

Crenens ¢ 1enbIM nokasateneM U e€ cporicTBa. CTaHAapTHAs 3alKCh YUCIA.

AnreOpandecKkre BeIpaKCHUSIAJIredpandyeckue BbIPaKeHusi

KBagpatelii  TpEXwieH, pa3jIOKEHUE KBAJpPaTHOTO TPEXWIEHA Ha
MHOUTEH.

AnrebOpandeckass apoOb. OCHOBHOE CBOMCTBO anreOpanveckoil poOwu.
CnoxeHue, BbIYMTAHHE, YMHOXEHUE, [IEJICHHE alreOpandeckux AapoOei.
ParnmonanbHble BEIpaKEHUS U UX TTpeoOpa3oBaHUE.

YpaBHEHUS U HEPABEHCTBAY paBHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmyna KOpHEW KBaJIpaTHOrO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINXCSA K JJUHEWHBIM U KBAJPATHBIM.
[Ipocreiimue ApoOHO-paIllMOHAIbHBIE YPABHEHHUS.

I'padrueckas muTepnperanys ypaBHEHUN C JABYMS MEPEMEHHBIMU U CHCTEM
JMHEVHBIX YPAaBHEHUM C JAByMs NEpEeMEHHbIMU. [IpuMmepbl pemeHuss cucrem
HEJIMHEWHBIX YPABHEHUU C IBYMS IEPEMEHHBIMHU.

Pemenune TeKCTOBBIX 3a/1a4 anreOpandecKuM CII0OCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCHIIBHOCTL HEpABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

OyHKIUN PYHKUUHT

[Tonsitue @ynkuu. OOnacTh oOmpeAeNeHuss W MHOXKECTBO 3HAYCHUM
dbynkiuu. CriocoObl 3amanus QyHKIIHMA.

I'padux ¢ynkuuu. YUrenne cBoiictB ¢yHKImMU 1mo €€ rpaduxy. [Ipumeps
rpaduKoB GYHKINNA, OTPAKAIOIINX PEATbHBIE TTPOIIECCHI.



DyHKIMK, OMHUCHIBAOIINE TMPSMYI0 H OOpPaTHYI TMPOTOPIIMOHATHHBIC
3aBHCHMOCTH, HX rpaduki. OyHkuun Y = X2, y = X3, Y = VX, y=|x|. ['padudeckoe
pElICHUE YPAaBHEHUN U CUCTEM YPaBHEHHM.

9 KJIACC

Yucia 1 BHIYHCICHUA

PanrionanbHble yncia, MppalMoOHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
JecsITUYHbIEe ApoOU. MHOXKECTBO JAEUCTBUTENbHBIX YMCEN, JEHCTBUTEIbHBIE YU CIIA
Kak OECKOHEYHbIe JeCATUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXy MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHON NPSIMOIA.

CpaBHeHME JIEWCTBUTENIbHBIX 4HCENl, apupMeTHYecKue JEeHUCTBUS C
NENCTBUTENBHBIMU YUCIIAMHU.

Pa3zMepsl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIbHOCTh IPOLIECCOB B
OKPY’KAIOLIEM MHUpE.

[TpubnmxEHHOE 3HAUEHHE BEIMYUHBI, TOUHOCTh NpUOIKeHus. OKpyriieHue
yucen. [ Ipuknaka u oieHKa pe3yJIbTaTOB BEIYUCIEHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneliHOe ypaBHeHHE. Pemenne ypaBHeHUH, CBOASIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEU M YETBEPTOU
CTEIIEHEN Pa3I0KEHUEM HA MHOXKUTEH.

Pewienne npoOHO-pallMOHANBHBIX ypaBHEHMH. PeleHue TEeKCTOBBIX 3adad
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMs NEpPEMEHHBIMH U ero rpaduk. PemieHune cucreMm OByX
JIMHEWHBIX YPABHEHU C ABYMs NIEPEMEHHBIMU. PellieHne cucrteM IByX ypaBHEHUH,
OJTHO M3 KOTOPBIX JIMHEHHOe, a JApyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETALAS CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHEWHBIX HEPABEHCTB C OJHOM IepeMeHHOW. Pemenne cucrem
JVHEMHBIX HEPABEHCTB C OJHOM mnepeMeHHOW. KBaJapaTHble HEpaBEHCTBA.
I'padmyeckass WHTEpIpeTalys HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMU.

OyHKIUM O YyHKIUHT

KBagpatnunas ¢ynkuus, e€ rpaduxk u cBoictBa. [lapabomna, KoOpaAWHATHI
BEPIIMHBI TTapabOoIbl, 0Ch CAMMETPHUH MTapaOOJIBI.

Ipaduxu pyuxomit: ¥ = kx, y = kx + b, y = kix, y =x3, y =X, y = x|, ut ux

CBOMCTBA.



Uucnosele  mociaenoBaTeIbHOCTUYUMCIOBBIE  MOCAEI0BATEILHOCTH M
Nnporpeccuu

[loHsiTHE YMCIIOBOM IMOCIIENOBATEIBHOCTH. 3aJaHHME IOCJIEN0BATENBHOCTH
pPEKYppPEHTHOH (opMynol u (opmMyJoil N-ro wieHa.

Apudmernueckass u reomerpuueckas mnporpeccur. @opmyisbl N-ro 4jeHa
apu(pMETHUECKON U T€OMETPUUECKON MPOrPeCCUil, CyYMMBbI MIEPBBIX N YJIEHOB.

N300paxkeHrne 4iIeHOB apu(PMETHUECKOM W TeOMETpPUYECKOW MpOrpeccHii
TOYKAMHU HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA U DKCIIOHEHLMAJIBbHBIA POCT.
CnoxHbIE ITPOLICHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MporpamMmbl y4yeOHOro Kypca
«Anre0pa» XapakTepHU3yIOTCS:

1) naTrpuoTHYecKoe BOCIIMTAHME:

IPOSBICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY pPOCCHUICKON
MaTEMaTUKH, LEHHOCTHBIM  OTHOUIEHMEM K  JOCTHIKECHMSIM  POCCUHCKHX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHMYECKOM IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHXKEHUN B IPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00S3aHHOCTEN rpakJIaHWHA U peallu3allii ero
npaB, MPEACTaBICHUEM O MAaTeMAaTHUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TpakJIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPaKTUYECKUM TPUMEHEHUEM JIOCTH)KEHUN HAyKd, OCO3HAHHEM Ba)XXHOCTH
MOPaJbHO-3TUYECKUX MTPUHIIUIIOB B ACSITEIIbHOCTH YUEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTMBHOE YYacTHE B PEUICHUM MPAKTHYECKUX 3a]ad
MaTEeMaTUYECKON HamNpaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEH >KU3HU JJI1 YCHEIIHOW MpOoQecCHOHATbHON
NEeSATENbHOCT M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM M
NOCTPOEHUEM UHAUBUIYAILHON TPACKTOPUU O0pAa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIECTBEHHBIX MOTPEOHOCTEI;

4) 3creTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/Jay, PELICHHH, pacCyXICHUW, YMEHUIO BHUAETbH
MaTEMaTUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTaUuel B [JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
npeacTaBlIeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOmiecTBa, MOHUMAaHHEM MaTeMaTHYeCKONl HayKd Kak cgepbl UelI0BEYECKOM
JESATENBHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTH JUISl PA3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MaTeMaTUYECKOM KYJIbTYpOH KakK CpPeACTBOM
NO3HAHUS MHpPA, OBJIAJICHUEM NPOCTEHIIMMHU HABBIKAMH HCCIEN0BATEIbCKOM
NEeSATENBHOCTH;

6) ¢usuyeckoe BocnUTaHHE, (POPMHUPOBAHHE KYJIbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0J1ATONOTYyYHSA:



TFOTOBHOCTBIO NPHUMEHATh MaTEMaTUYECKHUE 3HAHHUS B HHTEpPEcax CBOETO
3I0pPOBBS,  BEJIEHUS  370pOBOr0  o0paza KU3HU  (30pOBOE  NHTAHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, pEryjspHas Qusnueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBblKa pediekcuu, NpU3HAHHEM CBOETO
[paBa Ha OLIMOKY U TaKOT0 K€ IpaBa IpYyroro 4eJioBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpHEHTalMel Ha IPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM Ui PELICHUS 3a]1a4
B 00JIaCTH COXPAaHHOCTH OKpYXKarolled cpenbl, IIaHUPOBAHUS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX MOCIEACTBUN I OKPYXKAKOIIEH Cpeabl, OCO3HAHUEM
r7100a1bHOIO XapaKTepa 3KOJOTHYECKUX IPOOJIeM U MyTEH UX peLeHUS;

8) aganTanusi K M3MEHAIUMCH YCJOBHAM COLMAJIBHON M NPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUSIX HEOINPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH Y€pe3 IMPAKTUYECKYIO ACSITEIBHOCTh, B TOM YHUCIIE
YMEHHE YYUThCA y JPYTUX JIOJAEH, MpuoOpeTaTh B COBMECTHOM JAESTeIbHOCTH
HOBBIE 3HAHUS, HABBIKUA U KOMIIETEHILIMU U3 OMbITA IPYTHUX;

HEOOXOIMMOCThIO B  (OPMUPOBAHUM HOBBIX 3HAHWUW, B TOM YHUCIE
(GbopMynHpoBaTh UJIEU, MOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(QUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYID  CUTYallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TpeOYIOIIUMH KOHTPMEpP, KOPPEKTUPOBATH
OPUHUMAEMbIe PEIICHHUs] W JAEUCTBUS, (POPMYIUPOBATH M OLEHUBATH PHUCKU U
NOCJIEACTBUSA, (HOPMHUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiicTBUS

ba3oBble JJornueckue aeicTBusa:

e BBUBJIATH M XapaKTEPU30BATh CYIIECTBEHHBIE MTPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXJy MOHATHIMH, (HOPMYITHPOBATH
ONpENCIICHUS]  TOHSATUM, YCTAaHABIMBATh  CYIIECTBCHHBIM  IPHU3HAK
KJIacCU(pUKAIIMA, OCHOBAaHHS JJI1 OOOOINCHUS W CpPaBHCHUS, KPUTEPUU
MPOBOAMMOTO aHAJIN3a;

e BOCHPHUHHUMATH, (OPMYJIHPOBATH U  NPEoOpPa3OBBIBATh  CYXKJICHHUS:
YTBEpAUTEIbHBIC W OTPHUIIATENIbHBbIC, CIWHHWYHBIC, YaCTHBIC M OOIIHeE,
YCIIOBHBIC;

e BBISBJISITH  MAaT€MaTH4YECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM W
IpoTHBOpeUns B (akTax, MJaHHBIX, HAOIIOJCHHUSAX M YTBEPKICHUSX,
npemjiaraTb  KpUTEpUUM I BBISIBIICHUS ~ 3aKOHOMEPHOCTEW U
IIPOTUBOPEUHNL;



JieNiaTh BBIBOJIBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTUH;
pa30upaTh I0Ka3aTebCTBA MAaTEMATUUECKUX YTBEPKICHUHN (MpAMbIE U OT
POTUBHOT0), MPOBOJUTH CAMOCTOSATEIHLHO HECJIOXKHBIE OKAa3aTelhCTBA
MaTeMaTH4YeCKUX (PAKTOB, BBICTpAaUBATh AapPryMEHTAIlMI0, MPHUBOJIUTH
IpUMEpHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHHUBATh HECKOJIBKO
BAPMAHTOB pEIIEHUsS, BBHIOMpPATh HaWOoJee TMOAXOMANINN C Yy4ETOM
CaMOCTOSITETTLHO BBIZICIEHHBIX KPUTEPHUER).

Ba3oBble ucciegoBarejnLcKye 1eCTBUA.

UCIIOJIb30BaTh BOMPOCHI KAK HCCIEIOBATEIbCKUM MHCTPYMEHT MO3HAHMS,
(GbopMyIHpOBaTh BOIMPOCHI, (PUKCHUPYIOIIME MPOTHBOPEYHE, NPOOIEeMY,
CaMOCTOSITCJILHO YCTAaHABIIMBAaTh HMCKOMOE U JaHHOE, (HOPMHPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO MO3UIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITCIIBHO COCTaBJICHHOMY IUIAaHY HECIIOXKHBIH
AKCIIEPUMEHT,  HEOOJIbILIOE  HKCCIAEAOBAHME 1O  YCTAHOBJIEHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy CO00ii;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBEIEHHOTO HAOJIOCHUS, WCCICAOBAaHMS, OIICHWBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIEHU;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCA, a TAaKKE BBHIIBUTATH
MIPEAMOI0KEHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M U30BITOYHOCTh HWH(OpMAINH, HAHHBIX,
HEOOXOIMMBIX JJIs pEUICHUs 3a]1a4u;

BBIOMpaTh, AaHAJIU3UPOBATH, CUCTEMATHU3UPOBATH W HUHTEPIPETUPOBATH
nH)OPMAITUIO Pa3TUIHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BEIOWpATh (opMy TIpeACTaBICHHUS WHOOpPMAIMM W WILIIOCTPUPOBATH
pelmaeMble 3aJlaud CXE€MaMH, JIuarpaMMamH, HWHOM rpadukod u ux
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HMH(MOpPMALMU IO KPUTEPUSIM, MPEITI0KEHHBIM
yauTeneM Wik cOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUA:

BOCIIpUHUMATh © (POpMyIHUpPOBaTH CYXKIEHUS B COOTBETCTBHUH C
YCIIOBUSIMH | TICJIIMH OOIIEHHMS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PE€HHUS B YCTHBIX M MUCBMEHHBIX TEKCTAX, JABAaTh IMOSACHECHUS I10
X0y pELICHUS 3aaui, KOMMEHTUPOBATh ITOJYYECHHBIN PE3YJIbTAT;

B X0JIe 00CYXJICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI,
npoOJIeMbl, perraeMon 3aaun, BRICKA3bIBATh MJICH, HAIICJICHHBIC HA TIOUCK
pELICHUs], COMOCTABIIATh CBOM CYXICHUS C CYXICHHUSIMHU JAPYTUX



YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3iMyUe M CXOJCTBO MO3UIIMM, B
KOppeKTHOU hopme popMynHpoBaTh pa3HOIIACHUs, CBOU BO3PAKEHUS;

e IIPEJACTaBISATh  pe3yJNbTaThl  pEIlIeHHs  3aJadyd,  IKCIEPUMEHTA,
UCCJIEIOBAHUSA,  TPOEKTa,  CAMOCTOSITEIBLHO  BbIOMpaTh  ¢opmar
BBICTYIUICHUS C YYETOM 3a]a4 IPE3CHTALMU U OCOOEHHOCTEHN ayAUTOPUH;

e IOHMMAaThb W  UCHOJB30BAaTh  NPEUMYILIECTBA  KOMAHIHOM U
UHAMBUIYaJbHOM pabOThl MpPH pEUIeHHH Y4YEeOHbIX MaTeMaTHUECKHX
3ajay;

e IIPUHMMATH LIEJIb COBMECTHOM JESITEIBbHOCTH, IUIAHUPOBATh OPraHU3ALUI0
COBMECTHOM paboThl, pacmpeneisiTb BUAbl padOT, JOroBapuBaTHCA,
o0Cy»XJaTh IPOLECC U pe3ysbTaT padboThl, 0000IIaTh MHEHHS HECKOJIBKUX
JIIOJICH;

e y4YacTBOBaTh B TIpynmnoBbiXx (opmax pabotel (oOcyxaeHus, oOMeH
MHEHMSIMHM, MO3IOBbI€ IITYpPMbl M JIpyrHe€), BBINOJHATH CBOK 4YacTb
paboThl M1 KOOPJAUHUPOBATH CBOU JIEUCTBHS C APYTUMH YJIEHAMU KOMaH/IbI,
OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBUSI.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE yueOHbIE 1eiicCTBUSA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBIIATH IUIaH, aITOPUTM PEIICHMs 3aJayu (WU €ro
4acTh), BBIOUpATh CHOCOO PEIICHUS ¢ YU4ETOM HMEIOIIMNXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTb U KOPPEKTHPOBATH
BapUaHTHI pelIEHUM ¢ Y4ETOM HOBOM MH(pOpMALUK.

CaMOKOHTPOJIb, 3MOIMOHAIbHBII HHTEJICKT:

e BIIQJETh CHOcOOAMU CaMOIPOBEPKH, CAMOKOHTpOJIA Mpolecca U
pe3ysbTaTa pelieHusl MaTeMaTUYECKOM 3a/1a4u;

e TPENBUACTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb NpPU PEIICHUU
3a/layd, BHOCHUTb KOPPEKTUBbI B JE€ATEIbHOCTh HA OCHOBE HOBBIX
00CTOATENBCTB, HAWJCHHBIX OMIMOOK, BHIABICHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBHE pe3ysbTaTa JAEATEIbHOCTH MOCTABIECHHOW LEIU
U YCIIOBUSIM, OOBSCHATH MPUUYUHBI TOCTUKEHUS WU HEJOCTHUKECHHS LEIH,
HAXOJHUTh OMHUOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TMOJXYYHUT CIETYIOIIHE
pPEAMETHBIE PE3YIbTATHI:

Yuciia v BbIYUCTICHUS

BrinonHsaTh, couyeTass yCTHbIE M THChMEHHBIE MNPUEMBI, apuPMETHUECCKUE
JICHCTBUS C PAIIMOHATLHBIMU YHCIIAMH.



HaxonuTe 3HaYeHUS YUCIOBBIX BBIPAXECHHM, MPUMEHITh pa3zHOOOpa3HbIE
CrOCOOBI U MPUEMBI BHIYUCIICHUS 3HAYCHHUI JPOOHBIX BBIPAKECHUM, COJEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OoT 0aHON (HOPMBI 3aMKMCH YKCeN K Apyrod (mpeoOpa3oBBIBATH
JECATUYHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JACCATUYHYIO IPOOBH).

CpaBHUBATH U YIOPSIOYUBATH PAIIMOHANILHBIE YHCTIA.

OKpyrasiTh YKcCIIa.

BhINONHATE MPUKUJIKY U OLEHKY pe3yJIbTaTa BHIYMCIICHHM, OLICHKY 3HAYCHUI
YHCIIOBBIX BbIpaXeHUI. BBIMOIHATH ACHCTBHS CO CTENEHSAMH C HATypajlbHBIMU
MOKAa3aTEeISIMU.

[IpuMeHsAT,  NpU3HAKK ~ JCIMMOCTH,  Pa3j0oKEHHE Ha  MHOXHUTEIH
HATypaJbHBIX YHCEIL.

Pemiate mpakTUKO-OpUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHUEM
BCJIMYHH, MPOTNOPIMOHAIBHOCTEIO BEIIMYWH, TPOIEHTAMH, HWHTEPIPETHPOBATH
pe3ynbTaThl PEIIEHUS 3a7a4 C YYETOM OrPaHUYEHUM, CBA3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanvecKkue BbIPaKeHHU s

Hcnonp30BaTh anreOpanvyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, MPUMEHSTh
e€ B IIpoLiecce OCBOEHUS y4eOHOro MaTepuarna.

HaxomuTe 3HaueHWs OyKBEHHBIX BBIPAKCHHH TPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Beimonuate  mpeoOpa3oBaHUs — IIEJOTO  BBIPAXEHUSI B MHOTOWICH
MPUBEJICHUEM TOJI00HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BpInonHAT, yMHOXXEHHE OJHOYWIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOT'OYJIEH, TPUMEHSTH (POPMYJIBI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcymiecTBIsATh Pa3I0KEHUE MHOTOWICHOB HAa MHOXHUTEIH C IMOMOUIBIO
BBIHECEHUSI 32 CKOOKM OOIEro MHOXKHTENS, TPYNIUPOBKH  CIAracMbiX,
npuMeHeHUsT (POPMYIT COKPAIEHHOTO YMHOKCHHUS.

[TpumensaTs mpeoOpa3oBaHUsI MHOTOWICHOB JIJIsl PEIICHUST Pa3IMIHBIX 3a/1a4
U3 MaTeMaTUKH, CMEKHBIX MIPEIMETOB, U3 PEATHHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEW C HATypadbHBIMH IMOKA3aTEISIMHU IS
peoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHUs] U HEPABEHCTBA

Pemarp nvHElHbIE YpaBHEHHS C OJHOM IIEPEMEHHOM, NMPUMEHSS IpPaBHIIA
nepexoaa OT UCXOHOTO YPaBHEHHUS K paBHOCWIbHOMY eMy. [IpoBepsTh, aBiseTcs
JIM YACTI0O KOPHEM ypaBHEHHUSI.

[TpumensTh rpadudecKkrue METOIbI TIPU PEIICHNUN JTUHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe mnpuMepsl Tap 4YHUCEN, SBISIONIMXCA PEIICHUEM JHHEHHOTrOo
YPaBHEHHUS C IByMs IIE€PEMEHHBIMHU.



Ctpouth B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEWHOTO YPaBHEHHUS C
JByMsI TIEPEMEHHBIMU, TOJB3YyACh TpaduKOM, MPUBOIUTH NPHUMEPHI PpEUICHUS
ypaBHEHHS.

Pemats cuctembl ABYX JIMHEMHBIX YPaBHEHUN C JBYMsI IEPEMEHHBIMU, B TOM
qucIie rpapuvecKu.

CocTaBisTh M pemaTh JWHEWHOE YpaBHEHHWE WM CHCTEMY JIMHEHWHBIX
YpPAaBHEHHI TIO YCJOBHMIO 3a/ladyd, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ MOJyYEeHHbIN pe3yJIbTar.

DOyHKIMHA

N300paxkath Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIHE 33 JaHHBIM
KOOpJMHATAM, JIY4H, OTPE3KH, HHTEPBAJIbl, 3aIMUCHIBATH YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTtMeuaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKH IO 3aJIaHHBIM KOOpJIMHATAM,
cTpouth rpaduku TuHeHHBIX QyHKIUHA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOIIBIO (DYHKIIUH HW3BECTHBIC 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMs, pACCTOSIHUE, LIE€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOJIUTEIBLHOCTD, BPEMsI, 00BEM pabOTHI.

Haxoauth 3HaueHne GyHKIIMU 10 3HAUYCHHIO €€ apryMeHTa.

[Tonnmats rpaguyeckuil cnocod MpeACTaBICHHUS U aHaU3a HWH(QOpMaluH,
U3BJIEKAaTh U UHTEPIPETUPOBATH MHPOPMAITUIO U3 TPAPUKOB PeabHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromiuiicsi MOMYYUT CIIEAYIOIIHE
peAMETHBIE PE3YIIbTAThI:

Yucsia 1 BBIYUCTICHUSA

Hcnonb3oBaTh HauyadbHBIE MPEJCTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YUCeN IJi1 CPABHEHUS, OKPYTJICHUSI U BBIUUCIICHUM, N300pakaTh JIEUCTBUTEIbHbIC
YyCia TOYKaMU Ha KOOPAUHATHOM MPSMOMU.

[IpuMeHsaT, TOHSITHE aApU(PMETUYECKOrO KBAJIpPaTHOTO KOPHS, HAXOJIUTh
KBaJpaTHbIE KOPHH, HMCIOJIb3ysl MPU HEOOXOJMMOCTH KaNbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHus BBIPAKEHUN, COJAEpXKAIIUX KBAJApPATHbIE KOPHHU, HCIOJIb3Ys
CBOWCTBa KOPHEM.

Hcnonb3oBaTh 3anucu OOJIBIIMX U MaJIBIX YHCEN C MOMOUIBIO JECATUYHBIX
npoOeii u crereHeit uncia 10.

AJiredpanvecKkue BbIPaKeHH I

[IpyMeHAT, MOHSTHE CTENEHU C 1EJAbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BEIPAKECHHM, COACPIKAIUX CTETICHH C IETTBIM ITOKAa3aTEeIeM.

BhINONHATE TOXK/IECTBEHHBIE MPEOOpPA30BaHMS PAITMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IMPaBUJI JICUCTBHUI HAa/l MHOTOYWICHAMH U aJIT€OpandecKUMH IPOOSIMH.

PacknanpiBaTh KBaJpaTHBINA TPEXUIICH HA MHOKHUTEIIH.

[TpumensTh mpeobpa3oBaHMs BEIPAKECHUM JJIs pEeNICHUS PA3IMYHBIX 33/1a4 U3
MaTE€MaTHKH, CMEKHBIX MTPEIMETOB, U3 PEATIbHON MPAKTUKH.



YpaBHeHUs] U HEPABEHCTBA

Pemate nuHEHHBbIE, KBaJpaTHbIE YpaBHEHUS W PalMOHAJIbBHBIE YpPaBHEHHS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHI C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh MpoOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHM, B
TOM YHUCJIE C TPUMEHEHUEM TrpaduyecKuX Mpe/ICTaBIeHUH (YCTaHABIMBATD, UMEET
JY YpaBHEHHE WJIM CHUCTEMa YPaBHEHHI PEIICHHs, €CIIM UMEET, TO CKOJbKO, U
npouee).

[Tepexoauth OT cioBecHOW (OPMYNTMPOBKM 3ajadu K €€ anredpandeckoit
MOJEIIM C TIOMOIIBK) COCTaBIICHUS YPAaBHEHHS WM CHUCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a1a4M MOJYYEHHBIN PE3YbTAaT.

[IpuMeHATP CBOKCTBA YHCIIOBBIX HEPABEHCTB [MJisi CPAaBHEHUS, OIEHKH,
pelmaTh JUMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JAaBaTh
rpa@uyuecKky0 WUIIOCTPALMI0 MHOXKECTBA PEIICHUM HEPaBeHCTBA, CHUCTEMbI
HEPaBEHCTB.

DOyHKUUHA

[lonuMaTh ¥ UCMOJIB30BaTh (PYHKIIMOHAJIbHBIE TOHSATHUSA M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUYEHHUsI), ONPENENSITh 3HaueHHe (YHKUUHU O 3HAYEHUIO
aprymeHTa, onpeaeaTh CBOMCTBa PyHKIUU 10 €€ rpadukKy.

Crtpoutb rpaduku 31eMeHTapHbIX QYHKUNNA BUJIA:

y = kix, y = x2, y = x3,y = [X|, Y = VX, OIHCBIBaTb CBOWCTBa YHCIIOBOA
byHkumu no e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOydarouIuiicsi MOJYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YIbTATHI:

Yucia 1 BHIYMCICHUA

CpaBHUBATH U YNIOPSAIOUYNBATH PALIMOHAJIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

Boinonuate  apudmMernyeckue JACUCTBUS € pallMOHAJIBHBIMH  YHUCIAMH,
coyeTass YCTHbIE W TIMCbMEHHBIE MPHUEMBI, BBINOIHATh BBIYUCICHHUA C
UPPALMOHATBHBIMU YUCIAMU.

Haxogute 3HaueHusi creneHed ¢ LEJIBIMA [OKa3aTelsIMU U KOPHEM,
BBIYMCIISITH 3HAYECHHS] YUCITOBBIX BBIPAKECHUM.

OKpyriarh JEUCTBUTENBHBIC YHUCJA, BBINOIHATH MPUKUJIKY PE3yJibTaTa
BBIUYMCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHElHBIE WM KBaJpaTHBIC YPAaBHEHHWS, YPABHEHUS, CBOASIIMECS K
HUM, IPOCTEHIINE TPOOHO-PALIMOHATILHBIE YPABHEHHUS.

Pemate cuctembl NBYX JHMHEHWHBIX YPAaBHEHHH C JABYMs INEPEMEHHBIMU WU
CHCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemiate TekcTOBbIE 3aauM  alreOpaMvyeckuM Croco0OM C  MOMOIUIBIO
COCTAaBJICHUS YPABHEHHS UM CUCTEMBI JIByX YPABHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBOAUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CHCTEM YPAaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpaUUeCKUX NMpeCcTaBIeHUi (YCTaHABINBATh, UMEET



JY ypaBHEHHE WJIM CUCTEMa YPaBHEHHI pEIIECHHs, €CId UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHeliHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHne HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATH PEIICHUE C MOMOIIbBIO
CHUMBOJIOB.

Pemiate  cucTeMBl  JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBaJIpaTHOE HEPABEHCTBO, H300pakaThb pEIIEHUE CUCTEMBI
HEPABEHCTB Ha YMCJIOBOM MPSIMOM, 3alUCHIBATh PEUIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUU PA3JIMYHBIX 33/1a4.

DOyHKUUHA

Pacno3naBate (yHKIMM H3ydeHHBIX BUJOB. Iloka3piBaTh CXeMaTUYECKH

pAacIoyIOKEHUE Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKImil Buga: y = kX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3,y =X, y = ||, B 3aBucumoctu ot
3Ha4YCHUM KOA(PPHUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth u n300pakaThb CXeMaTHUYECKU TpaduKu KBAaJAPATUUYHBIX (DYHKIIH,
OIHMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH 10 MX TpaduKam.

Pacno3naBathe kBajpatuyHyro QyHKIHIO 110 (Gopmysie, MPUBOAUTH MPUMEPHI
KBaJIPAaTUIHBIX PYHKIMHA U3 peaTbHOMN KU3HH, (DU3HKHU, TCOMETPHH.

YucaoBble MOCIEI0BATEIHLHOCTH H TPOTPECCHH

PacrozHaBate apu(METHYECKYI0 W TEOMETPUYECKYIO TMPOTPECCHH TpHU
pa3HBIX CIIOCO0ax 3aJaHMs.

BBIMONMHATE,  BBIYMCICHUS C HUCHOJIB30BaHWEM (opMysn N-To  4ieHa
apu(pMeTHIECKON U TEOMETPUUECKOHN MPOTPECCHiA, CyMMBI TIEPBHIX N YJICHOB.

N300paxkaTh WIEHBI TMOCJIEIOBATEILHOCTH TOYKAMHU Ha KOOPAWHATHOU
TUIOCKOCTH.

Pematp 3amaum, CBSI3aHHBIE C YUCIOBBIMH MOCIEAOBATEIHHOCTIMHU, B TOM
YHUCJIC 33JI1a4U M3 PEaIbHON JKM3HU (C MCITOJIb30BAaHUEM KaJIbKYISTOPa, MH(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Konn4yectBo yacos DJIEeKTPOHHBIE
HaumenoBanue
Ne (undposbie)
pa3esoB U TeM
n/n Bcero KP P o0pa3oBaTejibHbIE
NPOrpaMMbl
pecypcsl
1 Uucna u BEIYUCICHUS. o5 5 0 bubmuoreka [JOK
PanmonanpHbie ynca https://m.edso0.ru/7f415b90
) Anrebpandeckue 97 1 bubnmoreka [JOK
BBIPAKEHHUS https://m.edso0.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnmoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 KoopnuHnate! u rpaguxi. 24 1 bubnuoreka [TOK
OyHKUNN https://m.edso0.ru/7f415b90
5 [ToBTOpEHuE 1 6 1 bubnuoreka [IOK
00o0mIeHue https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO 102 6 0

YACOB I10 ITPOTPAMME



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

KosunvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBanue
Ne (undposrbie)
pa3iesioB U TeM
n/n Bcero | KP P o0pa3oBaTtejibHbIE
NMPOrpaMMblI
pecypcsbl
1 Uwucna u BEIYUCICHUS. 15 9 bubmuoreka [IOK
KBanpaTHbie kopHU https://m.edsoo.ru/7f417af8
Yucaa ¥ BRIYUCICHUS.
2 CreneHs C elbiM 7 0 bubmorexa [OK
H https://m.edsoo.ru/7f417af8
MmoKasarejieM
Anrebpanveckue
3 BBIPAKECHHUS 5 1 bubmorexa [JOK
p oo https://m.edsoo.ru/7f417af8
KBanpatnelii Tpéxunen
AnreOpandeckue
4 Bblra)erHI:/IIi{ ' 15 1 bubmorera [OK
P i https://m.edsoo.ru/7f417af8
Anrebpanyeckast ApoOb
YpaBHeHus u
5 HEpaBEHCTBA 15 1 bubmorexa [JOK
p ’ https://m.edsoo.ru/7f417af8
KBaaparHbie ypaBHEHHS
YpaBHeHuUs u
6 H: aBeHCTBa. CUCTEMBI 13 1 bubmorexa [JOK
p L https://m.edsoo.ru/7f417af8
ypaBHEHUH
YpaBHeHus u
7 HEpaBEHCTBA 12 1 bubmorexa [JOK
P ' https://m.edsoo.ru/7f417af8
HepaBencrtpa
Oyukiuu. OCHOBHBIE bubnmnoreka [HOK
8 5 0
TTOHSITHS https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yucnossle 9 1 bubmmoreka IIOK
byHKIMN https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHuEe 1 6 1 bubnunoreka LIOK
00o001mIeHHe https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO 102 9
YACOB I10 ITPOT'PAMME
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9 KUIIACC

KosaunyecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB (undposbie)
n/n U TeM MPOrpamMmbl Bceero KP 1P o0pa3oBaTe/ibHbIE
pecypcsl
1 Uucna 1 BEIYUCIICHHUS. 9 1 bubnuoreka [JOK
JlelicTBUTENBHBIC YMCTIA https://m.edso0.ru/7f419d08
YpaBHEHUs U HEPABEHCTBA.
2 YpaBHeHUs ¢ OJHOU 14 1 bubmorexa [JOK
P oon https://m.eds00.ru/7f419d08
TepeMeHHON
3 VYpaBHEHHS 1 HEPABEHCTBA. 14 1 bubnuoreka [IOK
CucteMsl ypaBHEHHH https://m.edsoo.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubmuorexa [JOK
Hepasencraa https://m.edso0.ru/7f419d08
Bbubnuoreka [JOK
5 o 16 1
YHKIHH https://m.edso0.ru/7f419d08
5 Yuciosbie 15 1 bubmuoreka [JOK
MOCJE0BATEIbHOCTH https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600ICHME, 18 1 bu6mmoreka [JOK
cucTeMaTu3anus 3HaHu! https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102 7 0
I1O ITPOI'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

MakapsrueB, Muntok, Henkos: Matematuka. Anredpa. 7 kinacce. Y 4eOHUK.

bazossiit ypoenb. ®I'OC, Mocksa, [Ipoceenienune, 2023

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

e Jlapuca KpaitneBa: Anredpa. 8 kinacc. KOHTpoibHBIE U CAMOCTOSITEIbLHbBIE

pa6otsl. bazoserit yposens, @I'OC, Mocksa, [IpocBemenue, 2023

e Anrebpa. Jlunaktuueckue marepuansl. 7 kinacc 3easuy JI. U., Ky3uenosa JI.
B., CyBoposa C. b. ®I'OC, Mockaa, [Ipocsemienue, 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPChBI CETHU
HUHTEPHET

bu6anorexa IJOK

Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOAMUCAH 3MEKTPOHHOW NOAMNMUCHIO

MYHULUUNAJIbHOE BIO)KETHOE OBLLEOBPA3OBATEJIbHOE 17.06.24 06:38 (MSK) Ceptudukat 00AD1F4B9B1DF68C9945C426165D2F4E41
YUYPEXXAEHMUE "CPEAHSASA LWKOJIA N2 6", Bepé3oBa TaTbsiHa AHaTO/MbEBHa,

[vipexkTop




