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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIsSE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa 00ECIIEYNBAET U3yUCHUE IPYTUX TUCHUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK M TyYMAaHUTAPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOJIOJDKEHUST 00pa30BaHUs M B MIOBCETHEBHOM JKM3HU. Pa3BuTne y 00ydaronmuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM U CYHUIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpaKeHUsI MaTEMaTUYECKON HayKOM SIBJICHHUM U MPOIIECCOB
B TIPHUpPOAEC W OOIIECTBE, POJIM MATEMATHYECKOTO MOJICTUPOBAHMS B HAYYHOM
MMO3HAHUU M B MPAKTHUKE CITOCOOCTBYET (DOPMUPOBAHHUIO HAYTYHOTO MUPOBO33PCHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTalliid B COBPEMEHHOM ITU(PpOBOM
obOmectBe. M3ydeHue anreOpnl oOecrieuynBaeT pa3BUTHE YMEHHS HaOJI0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOWM JICUCTBUS W BBIBOBI,
dbopmynupoBath yrBepxkaeHus1. OCBOCHHUE Kypca aareOpbl 00eCrieYuBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYy4YaloIMXCA: OHU HCIOJB3YIOT JCAYKTHUBHBIE H
UHAYKTUBHBIE pacCyXJAeHUs, 0000IIeHNe U KOHKPETU3AINI0, aOCTparupoBaHue U
anaioruto. OOyuyeHue  anrebpe  TpearnosaraeT  3HAYUTENbHBIA  O0BEM
CaMOCTOSTEIIbHON JCATENHHOCTH OOYYaIOIMUXCs, IMO3TOMY CaMOCTOSITEIIbHOE
pelIeHue 3aa4 IBIsSeTCs peaau3alue e TeIbHOCTHOTO MPUHIUIA 00yUYeHUS.

B crpykType mnporpammbl ydeOHOro kKypca «Anredpa» sl OCHOBHOTO
o01ero 00pa3oBaHUsi OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIHHO-METOUYECKIE
TuHUN: «Yncaa M BRIUUCIECHUD», K ANTeOpandecKue BBIPAKCHUN, «YPaBHEHUS U
HepaBeHCTBay, «DyHkmumy. Kaxmas w3 3TUX coaepkKaTeTbHO-METOAMYCCKUX
JUHUN pa3BUBACTCS HA TPOTSHKEHUN TPEX JIET U3yUCHUS Kypca, B3aUMOJICHCTBYS C
IpPYTUMHU €ro JuHusMA. B xome wu3ydeHuss y4eOHOro Kypca OO0ydaromuMmcs
MPUXOAUTCS JIOTUYECKH PACCYXKJaTh, MCIOJIB30BATh TEOPETHKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M C 3TMM B mporpaMMy ydeOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpPHIE OCHOBBI JIOTHKH, IPEJACTAaBICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAACHUIO OOYJaIOIIUMHUCS
OCHOB  yHUBEpCaJIbHOr0 MartemaTudeckoro s3bika. CopepkaTeiabHOM U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOro Kypca «Anrebpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Conepxanne muHUM «Uucna ©  BBIYUCICHHS» CIY)KUT OCHOBOM ISt
JATbHEHIIET0 U3yUYeHUsS] MAaTEeMAaTHKH, CTIOCOOCTBYET PA3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIIEHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke TPHOOPETCHHUIO MPAKTHUSCKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCETHEBHOM
*KW3HU. PazBuTHEe MOHATHUS O YHMCJIE Ha YPOBHE OCHOBHOrO 0OO0IIEro oOpa3oBaHUs
CBSI3aHO C PAIMOHAJIBHBIMH M UPPAMOHAIBHBIMKA YHCIaMHU, (HOPMHUPOBAHUEM



MIPEACTABICHUM O JEWCTBUTEIIBHOM YHCJIE. 3aBEPIIEHUE OCBOCHHS YHUCIOBOU
JMHUH OTHECEHO K CpeHeMY 001eMy 00pa30BaHUIo.

ConeprkaHue IByX anreOpandecKux JMHUN — « Alredpandeckue BhIPaKEeHUsD)
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHUIO y 0OYyYAIOLIUXCS
MaTEMaTUYECKOro amnrmapara, HeoOXOAUMOTro i PEelIeHUs 3a7ad MaTeMaTUKH,
CMEXHBIX TPEIMETOB UM INPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha  ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus Yy4eOHBIM MaTepHal TPYNIHUPYETCS BOKPYT
palMOHABHBIX BhIpAKEHUHN. AlreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JUIA TIOCTPOCHUS MAaTeMaTHYECKHX MOJIENICH, OIMCAHUS MPOLECCOB H
ABIICHUN peanbHOro MHpa. B 3amaun oOyueHust anreOpe BXOAAT TaKxke
JanbHENIIee pa3BUTHE AJTOPUTMUYECKOIO MBIIUIEHUSA, HEOOXOJUMOro, B
YaCTHOCTH, MJIA OCBOEHHUS Kypca HWH(DPOPMATUKH, W OBJIAJECHUE HABBIKAMHU
JIEeNyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUECTBY.

Conepxanve GyHKIIMOHAIBHO-TpaQUUECKON JMHUM HAlLIEJICHO HA TIOJTyYEHUE
oOyJaronMMuUcs 3HaHUW O (QYHKLIMSIX KaK Ba)KHEHIIEeW MaTeMaTHYECKON MOJENH
JUIS OTUCAHUS U UCCIIEOBaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHUI B IPUPOJIE
u obuecTtBe. M3yueHne matepuana cnocoOCTBYET Pa3BUTHIO Yy OO0y4aromuxcs
YMEHUS HUCIIONB30BATh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MATEMATHKHU —
CJIIOBECHBIEC, CHUMBOJIMYECKHE, TpauuecKkue, BHOCUT BKJIaa B (OPMHpPOBAHHUE
MIPEACTABICHUI O POJIM MATEMATHKHU B PA3BUTHUU LIUBUIN3AILUU U KYJIbTYPHI.

CormacHo ydeOHOMY TulaHy B /-9 Kjaccax wW3ydaeTcs y4eOHBIH Kypc
«Anre0Opa», KOTOPBIH BKJIIOYAET CJEIYIOIIME OCHOBHBIE pa3esbl COACpPHKaHUS:
«Yucna W BBIUMCIHCHUS», «ANreOpanueckue BBIPAKEHUSN», «YpaBHEHUA U
HEPABEHCTBa», « DyHKIUNY.

Ha u3ydenne yueOHOrO Kypca «Anredpa» orBogutcs: 306 yacoB: B 7 Kiiacce
— 102 4vaca (3 gaca B Hegemo), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9
kiacce — 102 gaca (3 gyaca B HeIeIi0).



COILEPKAHUE OBYUYEHUSA
7 KIIACC

Yucia 1 BIYMCICHUA

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, IIEPEXO] OT OJHOW (POpMBI 3amucu
apobeit k apyroil. IloHsATue palMOHaNBHOIO 4YHUCHA, 3alHMCh, CpPaBHEHHE,
YIOPSIOUMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JIEHCTBUS C
palMOHAIBHBIMYA YMCIIamMu. Pelenue 3aaad U3 peaJibHOW NPAKTHKW HA 4acTH, Ha
Ipoowu.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTeJIeM: ONpeJeeHHue, NpeoOpa3oBaHHe
BBIPQXEHHUI HAa OCHOBE OIpPEIEICHUs, 3aIUCh 0OIbIINX yucel. [IpoLeHTsl, 3anuch
IOPOLEHTOB B BUJIE ApoOU M ApoOU B BUJE MPOLEHTOB. Tpy OCHOBHBIE 3a/1a4u Ha
ITPOLIEHTHI, PEIICHHE 337124 U3 PEaJbHON MTPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PpA3J0KEHUE HA  MHOXKHUTEIH
HaTypAJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Mcle T@psMas M oOpaTHas
MIPONIOPLIMOHAIBHOCTH.

AJire0panvecKkue BbIpasKeHHUs

IlepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUS C EPEMEHHOM. JlomycThmble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenre 3aBHCUMOCTH MEXK/1y BEJIMYMHAMU B BUJIE
dopmynbsl. Beruucnenus no gopmynam. [IpeodpazoBanne OyKBEHHBIX BbIpAKEHU,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuja MpeoOpa3oBaHUs CYMM U
IPOU3BE/ICHUH, ITpaBUJIa PACKPHITHSI CKOOOK U MPUBEAEHUS MOAOOHBIX ClIaraeMblIX.

CBolicTBa CTENEHH C HATYpaIbHBIM [TOKA3ATEIEM.

OpnHounensl 1 MHOrouneHsl. CteneHb MHoOrounaeHa. Cio)keHne, BbIYUTaHUE,
YMHOXEHUE MHOTOWICHOB. DOpMyJIbI COKPAIIEHHOIO YMHOXEHUA: KBaApar
CyMMBl M KBaapar pasHoctd. Popmyiia pa3HOCTH KBaaparoB. Pazmoxenue
MHOTOYJICHOB HA MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IMpaBuia MpeoOpa3oBaHUs YypaBHEHHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO
YPABHEHMSI, pEIICHHE JIMHEWHBIX ypaBHEHHU. COCTaBIIEHHE YpaBHEHUH IIO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPABHEHUM.

JIuneiliHOe ypaBHEHHE C JBYMs IIEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JIMHENHBIX YpPaBHEHUW C JBYMs IIEpEeMEHHBIMU. PemieHue cucTeM ypaBHEHUM
Croco0OM TOJACTAaHOBKHU. [Ipumepsl pemieHusi TEKCTOBBIX 3a/ady €  I[OMOIIbIO
CHUCTEM YpaBHEHUU.

DyHKUNHA



Koopaunara Touku Ha npssmou. YnuciioBble MPOMEXKYTKU. PaccTtosinue mexny
JIBYMsI TOYKAMHU KOOPJAMHATHOU IPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca U opauHarta
TOUYKH Ha KOOpJAUHATHOM II0cKOCTH. [Ipumeps! rpadukoB, 3aJaHHBIX (GOpMyIaMu.
Urenune rpadukoB peanbHbIX 3aBUcUMOcTed. Ilonstue dyukmuu. ['padux
¢yukuu. CoiictBa Qpynkuwmii. Jlnneitnas Gynkuus, e€ rpaduk. ['padux dyHxmm
y = |X|. I'paduyeckoe pemieHne IWHEHHBIX ypaBHEHHH W CHUCTEM JHMHEWHBIX
YPaBHCHUU.

8 KJIACC

Yucaa u BbIYUCJICHUS

KBagpatueiii kopeHb u3 uwucia. [loHATne 00 uWppalMOHAIBLHOM YHCIIE.
Hecstuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPATHBIX KOPHEN U UX MPUMEHEHHUE K IPE0OPa30BAHUIO YHUCIOBBIX BHIPAKECHHM
Y BBIYUCIIEHUSIM. [[eliCTBUTEIbHBIE YHCIIA.

Crenensb ¢ 11ebIM IOKa3aresieM u €€ cBoiicTBa. CTaHIapTHAS 3allUCh YUCIIA.

AJire0OpanvecKkue BbIpasKeHHUs

KBampaTHblil  TpEXWieH, pa3loKEHHE KBaApaTHOTO TPEXWIEHA  Ha
MHOXUTEIH.

Anrebpandeckas Jpodb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxeHue, BbIYUTAHUE, YMHOXEHUE, JEJEHUE aireOpandeckux ApoOeH.
PanronanbpHbie BRIpaXKEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue, Gopmyia KOpPHEH KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOAAIINXCS K JIMHEWHBIM M KBaJPATHBIM.
[Ipocreiimure qpoOHO-paIMOHATBHBIC YPAaBHEHUSI.

['paduueckas uaTEpHpeTalvs YPAaBHEHUN C IByMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YpPaBHEHUW C JABYMsI II€peMEHHbIMHU. [Ipumepsl pemeHus cucrem
HEJIMHEVHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a71a4 AJIreOpaundecKUuM CIIoCOO0OM.

HucnoBble HEpABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOU.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

DyHKUNHA

[Tonsatue @ynkuun. OOIacTh ONpEACTICHUST W MHOXXECTBO 3HAYEHUU
bynkuu. CriocoOb! 3aaHus PYHKIIHM.

I'padux pynkmuu. Urenue cBoiictB PyHkiuu mo e€ rpaduxy. [Ipumeps
rpadguKoB GYHKIHMA, OTPAKAIOIINUX PEATbHBIE TPOIECCHI.



OyHKIMK, OINUCHIBAOIINE TPSIMYI0 M OOpaTHYIO IPOMOPIIMOHAILHBIC
3aBHCHMOCTH, HX rpaduku. Oyukumn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe
pelIeHUE YPAaBHEHNUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucia u BbIYUCJICHUS

PannonanbHble yucia, UppaloHaIbHbIE YHUCIIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIC ApoOH. MHOXKECTBO NEUCTBUTEIIbHBIX YHUCEI, IEUCTBUTEIIbHBIC YHCTIa
KaKk OeCKOHeuHble AecsITHUYHbIe ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE
MEXAY MHOXKECTBOM JEUCTBUTENIBHBIX YUCET U KOOPAUHATHOM MIPSMOI.

CpaBHEHHME JIEUCTBUTENIbHBIX 4HCEN, apupMeTUYecKue JEUCTBUS C
JNEUCTBUTELHBIMU YHCIIAMU.

Pa3mepsl OOBEKTOB OKpPYKAIOIIETO MHUPA, JIUTEIBHOCTh IPOIECCOB B
OKPY’KAIOIEM MHpE.

[TpubnamxEHHOE 3HaAUYCHUE BEIUYUHBI, TOYHOCTh NpubImKkenus. OKpyTieHue
yucell. [Ipuknika v oueHka pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JlunentHoe ypaBHeHHe. PelieHue ypaBHEHMH, CBOJSAIIMXCA K JIMHEHWHBIM.

KBampaTHoe ypaBHeHue. Pernienue ypaBHEHH, CBOASAIIMXCS K KBaJAPATHBIM.
buksanpatHoe ypaBHeHue. [IpumMepsl pelieHus ypaBHEHUNW TPETbEU U YETBEPTOU
CTETIEHEN Pa3I0KEHNEM HAa MHOKUTEIIH.

Pemenne npoOHO-pallMOHANIBHBIX YpaBHEHUW. PerieHue TEeKCTOBBIX 3ajay
anreOpanyecKkuM METOJIOM.

VYpaBHeHnue ¢ AByMs niepeMeHHbIMH U ero rpaduk. Pemienue cucreMm aBYX
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Pelienne cucrem 1ByX ypaBHEHUM,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi cTeneHu. ['paduueckas
WHTEPIPETALNS CUCTEMBI YPAaBHEHUH C JIByMS IEPEMEHHBIMU.

Pemienne TekCTOBBIX 3a/1a4 aNreOpandeckum CrocoOoMm.

HucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OAHOM mnepeMeHHOM. KBanpaTHele HepaBeHCTBa.
I'paduueckass uHTEpHpeTasi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
[IEPEMEHHBIMU.

DyHKUNHA

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHaThI
BEPIIMHBI TapaboJIbl, 0Ch CAMMETPHH TTapadOJIbI.

Ipaduxu pyuxmmit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| ,  ux
CBOMCTBA.

Yuci0BbIE OCTEA0BATEIbHOCTH M IPOTPECCHHU



IlonsTe 4YHCIOBOM MOCJIEHOBATEILHOCTH. 3aJaHHUE I10CJIEIOBATSIBHOCTH
pPEKyppeHTHOH opMyIoit u GopMyoi N-ro diieHa.

Apudmernueckass U TeoMeTpudeckas mnporpeccur. PopMynbl N-TO dWiICHA
apu(pMeTUYECKON U TEOMETPUYECKON MPOTPECCUid, CYMMBI MEPBBIX N YJICHOB.

N300paxxeHne 4YI€HOB apU(PMETUYECKOH M T€OMETPUYECKON MpOrpeccuid
TOYKaMH HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCHOHEHUIHUAIBHBIM POCT.
CJ105kHbBI€ MIPOLICHTHI.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMDbI
YYEBHOTI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKkTepU3yIOTCA:

1) naTpuoTHYeCKO€e BOCTIMTAHHE:

NPOSIBIECHUEM MHTEpeca K MPONUIOMY W HACTOSUIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHSIM  POCCHICKHX
MAaTEMATUKOB M POCCHMCKOM MaTEeMaTUYECKOM WIKOJIbI, K MCIOJIb30BAHUIO 3THUX
JTOCTUKEHUN B IPYTUX HayKaxX U MPUKIAJAHBIX chepax;

2) rpa’kIaHCKOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH TpakJlaHUHA U peajii3alliu ero
npaB, TMPEJICTABICHUEM O MaTEeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYP TPa)KJaHCKOTO oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKHUM MPUMEHEHUEM JIOCTUKEHHII HayKH, OCO3HAHHEM BaKHOCTH
MOPaIbHO-3TUYECKUX MTPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTUBHOE YyYacTME€ B PEIICHUUM NPAKTHUYECKUX 3a]a4y
MaTeMaTU4YECKOW HaIMpPaBICHHOCTH, OCO3HAHMEM BAXXHOCTU MAaTEMATHYECKOIO
o0pa3oBaHMsI Ha MPOTSHKEHUM BCEH >KU3HU Uil YCHENTHOW MpogeCcCHOHAIbHON
NEATeIbBHOCTY W Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MMOCTPOEHUEM WHINBUIYATHHOU TPAEKTOPUHU 00pa30BaHUS U KU3HECHHBIX TUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCITUTAHME:

CIIOCOOHOCTBIO K JMOIIMOHAIFHOMY UM  OCTETHUYECKOMY BOCHPUSITHIO
MaTeMaTUYeCKnX OOBEKTOB, 3aJad, PEUICHUH, PACCYXKICHUN, YMEHHIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO O3HAHMSA:



OpUEHTalMel B JIEATEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS U€IOBEKa, MPUPOABI U
oOuiecTBa, MOHMMAHUEM MaTEMaTHUYECKOM HAayKH Kak cQepbl 4YelloBE4YEeCKOU
JESTENIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYMMOCTHU JJIS Pa3BUTHUS LIMBUIN3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTUKH U MATEMaTU4YECKOW KyJIbTYpPOW KakK CpEeICTBOM
MIO3HAHHUS MHpA, OBJAJCHHUEM IMPOCTEHIIMMH HABBIKAMU HCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

6) ¢usnyeckoe BocmUTaHHE, (POPMUPOBAHUE KYJHTYPbI 310POBbSI H
IMOLMOHAJIBLHOT0 0JIArONOJYYHsI:

TOTOBHOCTBIO TNPUMEHATH MAaTEMaTUYECKUE 3HAHHMS B HHTEpPECaX CBOErO
3I0pOBbS,  BEIEHHUS  370pOBOro  oOpa3a KU3HM  (30pOBOE  MHUTAHUE,
COQIAaHCHUPOBAHHBIM pPEXUM 3aHATHH M OTAbIXa, peryjsipHas (Qusnyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCUM, MPU3HAHHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOTO K€ IpaBa JPyroro 4eJoBeKa;

7) 3K0JI0OrH4YecKoe BOCIIUTAHHE:

OpUEHTAallel Ha MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHMM NIl pelIeHUs 3a1a4
B O0JACTHM COXPAaHHOCTH OKPYKAIOIIEH Cpenbl, IJIaHUPOBAHUS IOCTYNKOB U
OLICHKM WX BO3MOXXHBIX TMOCIEACTBUM MJI1 OKPYXKAIOIIEH Cpeapl, OCO3HAHUEM
IJI00aJIbHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX PELICHUS;

8) aganTanmusa K M3MEHSIIOIIHMCS YCJIOBHSIM CONHMAJIbHONH M NMPHPOTHON
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 NMPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUThCA y APYIHX JIOJeH, MpuoOpeTaTb B COBMECTHOW JESTENbHOCTU
HOBbIE 3HAHUS, HABBIKU U KOMIIETEHIIUN U3 OMbITA IPYTHUX;

HEOOXOAUMOCTBI0O B (DOPMHUPOBAHMM HOBBIX 3HAHWA, B TOM YHCIE
(GopMynMpOBaTh UIEH, MOHATHSI, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyalUIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIICHUsT W ACUCTBHS, (OPMYyIUPOBATH M OIICHUBATh PHUCKU U
NOCJIeCTBUA, HOPMUPOBATH OMBIT.

METAINPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTeJbHBbIC YHUBEPCAJIbHBbIC Y4eOHbIE AelCTBUA

Bba3oBble JlornuyecKkue 1ecTBUSA:
e BBIBJATH U XapaKTEPU30BATh CYIIECTBEHHbBIC NMPU3HAKA MATEMATUUYECKUX
00BEKTOB, MOHATUN, OTHOIICHUNA MEXTY MOHSTHIMH, (HOPMYITUPOBATH



ONpeAeNeHUs] TMOHSATHM, YCTaHABIMBATh CYUIECTBEHHBIH  MPHU3HAK
KJaccupUKalMy, OCHOBaHMUS i1 OOOOLICHUS W CpPaBHEHUS, KPUTEPHUH
IPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTH M  NPEOOPA3OBBIBATH  CYXKIICHHUS:
yTBEPAUTENbHbIE U OTpULIATEIbHBbIC, €AMHUYHbIC, YaCTHbIE U OOIIue,
YCIIOBHBIE;

BBISIBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npenjiaraTb ~ KpUTEPUU  JJIs8  BBISBJICHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

JieNlaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCTYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHA, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa30upath 10Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUH (IpsIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHBIE JOKa3aTesIbCTBA
MaTeMaTHUeCKUX (PaKTOB, BBICTpAaMBaTh aAPTyMEHTAIMIO, MPHUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,
BBIOMpATh Ccroco0 perieHus yuyeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pElICHUs, BBHIOMpaTh HaubOosiee MNOAXOASAIUNA € YYETOM
CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBrle ncciiegoBarejbcKkHe AeCTBYA:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(GopMynMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, MpodIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE U JlaHHOe, (OpMHUPOBATH
TUIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

OPOBOJUTh IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECJIOXKHBIN
AKCIIEPUMEHT,  HEOOJbIIOE  HCCIEAOBAHHE IO YCTaHOBJICHHIO
OCOOCHHOCTEHI MaTeMaTHYSCKOr0 OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSATENLHO (OPMYJIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEAEHHOIO HAOJIOJIEHUS, HUCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIyYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOIecca, a TaKXKe BBIABUTATH
MPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M H30BITOYHOCTh HH(POpPMAIMH, JaHHBIX,
HEOOXOUMBIX JJIsl peLICHUS 3a1a4u;

BbIOMpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH
UH(GOPMAIUIO Pa3TUYHBIX BUIOB U (POPM Ipe/ICTaBIICHNUS,



BbIOMpaTh (GOpMYy TpPEACTaBICHUS HHPOPMAIMK M WILIIOCTPUPOBATDH
pelaeMble 3aJayd CXeMaMH, JuarpaMMaMi, WHOM Tpadukod ©u uX
KOMOHWHAIIUSIMU,

OLICHHMBATh HAAEKHOCTh HMH(OPMALIMKA MO KPUTEPUSIM, MPENTIOKEHHBIM
YUUTENEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHnKkaTHBHBbIE yHUBepPcaIbHbIE YUeOHbIe 1eiicTBUS:

BOCIIPUHUMATh U (QOPMYJIHPOBATH CYXKIACHUS B COOTBETCTBHUHM C
YCIIOBUSIMH M LIEJIIMHU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPEHHS B YCTHBIX M MUCBMEHHBIX TEKCTAaX, JAaBATh MOSCHEHHS IO
XOJly peLIeHUs 3a]1a4l, KOMMEHTUPOBATH IMOJTYYEHHBIN pe3yJbTaT;

B X0/I¢ 00CYKJIeHUS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
npo0JIeMbl, pelIaeMoi 3aaun, BbICKa3bIBATh UJI€U, HAlIEICHHBIE HA IOUCK
pELIeHUs, COIOCTaBIATh CBOM CYXKJIEHHA C CYXICHHSIMH JAPYTHX
YYaCTHUKOB JAMaiora, oOHapyXUBaTh Pa3IMyMe U CXOJCTBO MO3UILIMMH, B
KOPPEKTHOU popMe GopMyIMpOBaATH PA3HOIIIACHS, CBOU BO3PAKEHUS;

MMpCACTaBIIATD PE3YyJIbTaThI pCeUICHUA 3aJgadu, 9KCIICPUMCHTA,
HCCJIICAOBAaHM:I, IIPOCKTA, CaMOCTOATCIIBHO BBI6HpaTI> (I)OpMaT
BBICTYIIJICHUA C y‘{éTOM 3a1a4 IMPC3CHTAlU U 0COOCHHOCTEH AYIUTOPHUH,

IIOHHUMAThb u HCIIOJIB30BaTh mpeuMymiecCTBa KOM&HI[HOﬁ nu

WHIUBUIYyATBHOW pPAa0OTBI TIPW PEIICHHM YYeOHBIX MaTEeMaTHYECKHUX
3ajady;

NPUHUMATh 11EJIb COBMECTHOM JIEATEILHOCTH, INIAHUPOBATh OPraHU3aIINIO
COBMECTHOM pabOThl, pachpeneynsTh BUIbI padOT, JAOTOBapUBATHCH,
00CyXIaTh MPOIIECC U Pe3ynbTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOIeH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabotel (oOCyXaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI WU JPYTHE), BBITIOJHATH CBOIO YacTh
paboOThI U KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMU YWICHAMH KOMaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIE YUeOHbIE 1eiicCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO COCTAaBJIAThH IMJIaH, AJITOPUTM PEIICHUs 3aJadyul (WU €ro
4acTh), BIOUpATh CIOCOO pElICHUs C Y4ETOM HMEIOIIMXCA PECYpCcOB U
COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ Y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJIEKT:

BJIaACTDb crocodbaMu CaMOIIPOBCPKH, CAMOKOHTPOJIA IIpomecCa H
pe3ysibTata pCUICHUA MaTeMaTUYECKOM 3aJa4M,



e TMPEABUAECTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTb IIPH pPELICHUU
3a1a4M, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTH HA OCHOBE HOBBIX
0OCTOSTENBCTB, HAWJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3yjbTaTa ACATEIBHOCTU ITOCTABJICHHOW LU
U YCIIOBUSIM, OOBACHATh NPUYMHBI JTOCTHKEHUS WU HEJOCTUIKEHUSI LIENH,
HAXOJHUTh OMIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHus B 7/ KJjacce OOyYaroOUIUiCs MOJYYUT CIEIYIOLIUE
MPEMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYMCICHUA

BoinonHsaTh, coyeTas YCTHbIE M NHChbMEHHBIE MNPUEMBI, apumeTHUIecKue
JNEUCTBUS C PallMOHATbHBIMU YUCIAMU.

Haxonuth 3Ha4YeHUS YUCIOBBIX BBIPAKEHUM, MPUMEHSTH Pa3HOOOpa3HbIC
CIocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN NPOOHBIX BBIPAXKEHUM, COJIEPIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE TPOOH.

[lepexoauTh 0T 0AHON (HOPMBI 3aMMKMCH YUCET K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YNIOPAI0YMBATH PAIIMOHAIBHBIC YKCIIA.

OKpyrJsTh yncna.

BpInonHATE NPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUH, OLICHKY 3HAYCHUN
YUCJIOBBIX BbIPAaK€HHUU. BBINOIHATE AEHCTBHUS CO CTENEHSIMU C HATypalbHbIMU
MOKa3aTeIIMHU.

[IpuMeHsTH  TpU3HAKU  JACIUMOCTH, PA3JIOKEHHE HAa  MHOXUTEIU
HATypaJIbHBIX YUCET.

Pemate mpakTUKO-OPUEHTHPOBAHHBIE 3aJ1a4d, CBSI3AHHBIE C OTHOILLIEHHEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3aJad ¢ Y4€TOM OTPAaHMYCHHH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0OpanvecKkue BbIpasKeHHusl

Hcnonp3oBath anreOpanvecKyro TEPMUHOJIOTUIO M CUMBOJIMKY, TPUMEHSThH
e€ B Ipolecce OCBOCHHS Y4eOHOTO MaTepuara.

HaxoauThk 3HaueHuss OYKBEHHBIX BBIPAKCHHUM TMPHU 3aJaHHBIX 3HAYCHUSX
NIePEMEHHBIX.

BoeimonHsATs  mpeoOpa3oBaHUS  IEJIOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEJICHUEM TTOI0OHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BpINONHAT yMHOKEHUE OJHOYIEHA HAa MHOTOWIEH M MHOrOWieHa Ha
MHOT'OYJIEH, TPUMEHSITH (hOPMYJIbI KBaJpaTa CyMMBbI M KBaJipaTa pa3HOCTH.



OcCyliecTBIATh Pa3IOKEHUE MHOTOUYICHOB Ha MHOXXHUTEIH C TOMOIIBIO
BBIHECEHHMSI 32 CKOOKHM OOIIEro MHOXHWTENS, TPYNIUPOBKU  ClIaraeéMbIX,
npuMeHeHus1 (POPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHsaTh nMpeoOpa3oBaHUsi MHOTOWICHOB JJIsi PEIICHUS Pa3IuvHbIX 3a]la4y
U3 MaTeMAaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEHM C HATYpPaJIbHBIMU IIOKA3aTEISAMM IS
peoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHus 1 HEPaBEeHCTBA

Pemate nuHEiHbIE ypaBHEHUS C OJHOM TNEPEMEHHOM, MPUMEHSs MpaBHIia
nepexo/ia OT UCXOJHOTO YpaBHEHHUS K paBHOCHIbHOMY eMy. [IpoBepsTh, aBisercs
JIM YUCIIO KOPHEM YPaBHEHUSI.

[TpumensTh rpaduuecKre METObI IPU PELIEHUU JIUHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonGupate mpuMepsl Map YHUCEN, SIBISIONIMXCS PEIICHUEM JUHEHHOTO
YpaBHEHHUS C ABYMS MIEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOM IIOCKOCTU TpauK JIMHEHMHOrO YpaBHEHHUS C
IBYMsI NEPEMEHHBIMH, MOJIb3YSACh TIpaUKOM, MPUBOIUTH IMPUMEPHI PEIICHUS
YpaBHEHUH.

Pemats cucteMbl AByX JTUHEHHBIX YPaBHEHHH C ABYMs MEPEMEHHBIMHU, B TOM
qucie rpapuuecKy.

CocTaBniaTh M peuiarh JMHEHHOE YpaBHEHHE WM CHCTEMY JIMHEHHBIX
YpaBHEHUN 10 YCIOBHIO 3aJauyd, HHTEPHPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOTYYCHHBIN pe3yibTar.

DOyHKUUHA

N3o0paxkath Ha KOOPAMHATHOMN MPSIMOI TOUKH, COOTBETCTBYIOIIUE 33/ITaHHBIM
KOOpJMHATaM, JTy49H, OTPE3KH, MHTEPBAJIbI, 3alIMCHIBATh YNCIOBBIE IPOMEKYTKH Ha
anreOpandecKkoMm si3bIKe.

OTmeudaTh B KOOPIAMHATHOW IUIOCKOCTH TOYKU IO 3aJaHHBIM KOOPAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Yy = [X|.

OnuceiBaTh C TOMOIIBI0 (YHKIIMH HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMUMHAMU: CKOPOCTh, BpPEMs, pPAaCCTOSHHUE, II€Ha, KOJMYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoauTs 3HaueHue pyHKIMH MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS W aHaiW3a WH(OpMaIuy,
U3BIIEKATh U MHTEPIPETUPOBATH MHPOPMALINIO U3 TPAPUKOB PEATBHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenus B 8 kuacce 0OyYarOIIMHCA TMOJIYYUT CIEIYIOIINE
peaMeTHBIE Pe3yIIbTaThl:

Yucia 1 BBIYMCICHUSA



Hcnonb30BaTh HadalibHbIE MPEJICTABICHUSI O MHOXECTBE JICHCTBUTEIIBHBIX
YyuceN JUIsl CPaBHEHHMSI, OKPYTJIEHUSI U BBIUMCIECHUM, H300paxaTh 1€CTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPJUHATHOU MPSAMOM.

[IpuMeHATh TOHATHE apU(METHUECKOTO KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIIOJIB3Ysl MPU HEOOXOIUMOCTH KaJIbKYJSITOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEpXKAIIKUX KBaJApaTHbIE KOPHH, HCIOJb3Ys
CBOWCTBA KOPHEHN.

Hcnonb3oBath 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JIE€CSITHYHBIX
npoOeii u creneneit yucna 10.

AJireOpandecKkue BbIPAsKeHUS

[IpyuMeHATh MOHATHE CTENEHW C ILEJNbIM IOKa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BEIPAKEHUM, COIEPKAIINX CTEIIEHU C IIeJIBIM MOKa3aTesIeM.

BhINONMHATE TOXKAECTBEHHBIE MPEOOpPa30BaHUs PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IMTPaBUJI IEUCTBUI HAJl MHOTOWICHAMH U alre0pandecKuMu ApoOsiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUWIEH HA MHOKHUTEIH.

[IpumeHnsTh Mpeodpa3oBaHus BEIPAXKEHUM 1JIs1 pEIICHUS PA3IUYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEATbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHEHBIE, KBaJpaTHbIC YpaBHEHUSI M pallMOHAJIBHBIC YpPaBHEHMUS,
CBOJISILLIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUU C TBYMSI IEPEMEHHBIMU.

[IpoBOAUTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YpPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TrpadUUeCKUX MpeCTaBIeHUN (YCTaHABINBATh, UMEET
JY ypaBHEHWE WJIM CUCTEMAa YpPABHEHUN pELIEHUs, €CIU HUMEET, TO CKOJbKO, W
npouee).

[TepexoauTs OT cioOBeCHOM (GOPMYITHPOBKH 3a]1a4M K €€ anreOpandecKkoi

MOJEIN C TIOMONIBIO COCTABJICHUSI YPABHEHHS WM CHUCTEMbl YpPaBHEHUH,

MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJYyYEHHBIN pe3ybTaT.

[IpuMeHATh CBOMCTBAa YMCIIOBBIX HEPABEHCTB JMJid CPaBHEHHUSA, OLICHKH,

pelIaTh JMHEWHBbIE HEPABEHCTBA C OJJHOW MEPEMEHHOM U MX CHUCTEMBI, JaBaTh

rpa@uyUecKyr0 WUIIOCTPALUI0 MHOXKECTBA PEUICHUN HEpPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIUU

[TorumMaTe ¥ KCMONB30BATh (PYHKIIMOHAIBHBIE TIOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHUS), OMPENEATh 3HAUEHUE (PYHKIUMU IO 3HAYEHUIO
apryMeHTa, ONpeAeisaTh CBOMCTBA GYHKIUHU N0 €€ rpaduKy.

Ctpouts rpaduku 31eMeHTapHbIX PYHKIUN BUAA:

y =k/x, y =x2, y = x3,y = x|, y = VX, OIHCHIBaTh CBOIICTBAa UHCIOBOIL
dbyHKIMN 110 €€ rpaduKy.

K xoHiy oOydenuss B 9 kJjiacce oOydYaromuiicsi TMOJYYUT CJICAYIOIIHE
MPEAMETHBIE PE3YIbTATHI:



Yucya 1 BLIYUCIEHUS

CpaBHMBATh M YINOPAJOYMBATH PAllMOHAIBHBIC W HPpallMOHAIBHBIC YHUCIA.

Beimonuare apudmerndyeckre IeWCTBUS C palldOHAIBLHBIMUA YHCIIAMH,
coyerass YCTHbIE M TIMCbMEHHBIE TPUEMBI, BBINOJHATh BBIYUCICHUS C
HMppanMoOHaIbHBIMU YHUCITAMH.

Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKAa3aTelsIMU W KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHHUIA.

OKpyriarh JI€MCTBUTEIbHBIC 4YHCIIA, BBINOJHATh MPUKHUAKY pe3ysibTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAYKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEiiHbIE M KBaJpaTHbIE YpPAaBHEHUS, YPaBHEHHs, CBOISIIUECS K
HUM, IIPOCTEHIITNE APOOHO-PAITMOHATBHBIC YPABHCHHUSI.

Pemate cuctembl JABYX JMHEHHBIX YpPAaBHEHHH C JABYMsSI INEPEMEHHBIMU U
CHUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBIISCTCS JIMHCHHBIM.

Pemiath TeKCTOBbIE 3ajayu alreOpamdeckuMm Croco0OM C  TMOMOUIBIO
COCTAaBJICHUSI YPABHEHMS UM CUCTEMBI JIBYX YPAaBHEHUM C IBYMS TIEPEMEHHBIMM.

IIpoBoaAMTH MpOCTEMIINE UCCICAOBAHUS YPABHEHU U CUCTEM YpaBHECHUH, B
TOM YHCJIE ¢ TPUMEHEHUEM TpapuuecKux NmpeacTaBieHu (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WJIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CJIM UMEET, TO CKOJIbKO, U
npouee).

Pemare nuHelHBIC HEpaBEHCTBA, KBaJApaTHBIC HEPAaBEHCTBA, H300pakaTh
pelliecHue HEPaBEHCTB Ha YHUCJIOBOM MPSIMOM, 3aMMCBHIBATH PEIICHHE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cucTemMbl  JTMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPaBEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPaBEHCTBO, H300pa)kaTh pEIICHHE CHCTEMBI
HEPABEHCTB HA YHCJIOBOM MPSIMOM, 3alIMCHIBATh PEIICHUE C TTOMOIIbI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILICHUH Pa3IMYHbBIX 3a7a4.

DOYyHKIUU

Pacno3naBath (QyHKUIMM U3y4eHHBIX BHJIOB. [loKa3piBaThb CXEMaTHYECKU

pacIioyIoKEHUE Ha KOOPAWHATHOM IJIOCKOCTH TpadukoB GyHKImW Buna: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = Vx, y = |x|, B 3aBucHMOCTH OT
3HAYCHUN KOA(PPUITMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITHI.

CtpouTh U M300pakaTh CXEMaTUYECKH TpadUKU KBAAPATUUHBIX (DYHKITH,
OTHCHIBATH CBOMCTBA KBAJIPATHUHBIX (PYHKITUN MO UX Tpadukam.

PacmoznaBaTh kBagpaTHIHYIO QYHKIHIO TI0 (popMysie, TPUBOJUTH MPUMEPHI
KBaIPATUYHBIX (DYHKIIMHA U3 peaTbHOM KU3HU, PU3UKH, TCOMETPHH.

Yuc1oBbIe M0CJI€10BATETHLHOCTH H MPOTPeccuu



Pacmo3naBate apuMeTHuecKyr0 M TEOMETPUUYECKYIO TIPOTPECCHH TpHU
pa3HBIX CrlocoOax 3aaHusl.

BBITIONMTHATE  BBIYHMCICHUS C HWCIOJIb30BaHWEM (QopMya N-ro djieHa
apu(pMEeTUYECKON U TEOMETPUIECKON MPOTPECCUiA, CYMMBI ITEPBBIX N YICHOB.

N300paxaTh YJICHBI IOCJIEIOBATCIbHOCTH TOYKAMH Ha KOOPJWHATHOM
MJIOCKOCTH.

Pemate 3amaum, CBS3aHHBIC C YHCIOBBIMH ITOCIIEIOBATEIHLHOCTSIMH, B TOM
qrClie 3a7a9d U3 PEaTbHOMN JKMU3HM (C UCIOJIb30BAaHUEM KaJbKyJIsATOpa, MUPPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosunvecTBO 4acoB
Ne ni/m HanmeHoBaHMe pa3ae/ioB U TeM dueKkTpoHHbIE (LM POBbLIE)
KonTtpoabHble
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE PeCcypChl
padoThI
1 Yucna u BeruucaeHus. PanimonaibHbIe o5 1 bubmuorexa [JOK
qucIia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJITCOPaHHECKHE BHIPAXKCHIA 27 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 ¥ PaBHCHILA H HEPABEHCTBa 20 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopwmare n rpaguicu. Gynkin 24 L https://m.edso00.ru/7f415b90
bubmuorexa [JOK
° HosTopenne u 0dodmerme 6 L https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 5




8 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

Ne ni/m dyeKkTpoHHbIe (LM POBbLIE)
NPOrpamMmbl KonTpoJbhble
Bcero o0pa3oBaTejbHbIE pecypchl
padoThI
bubmuorexa [JOK
1 Uwucna u Berancienus. KBagparaele KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BeraucieHus. CTENeHb C [eIbIM 7 bubmuorexa [JOK
IIOKa3aTesneM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIPaKEHUS. 5 1 bubnuoreka [IOK
KBagparusiii TpéxuseH https://m.edsoo.ru/7f417af8
4 AnreOpandecKre BhIPaKECHHUS. 15 1 bubnmnoreka [JOK
Anrebpanyeckast ApoOb https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. KBaspaTHbie bubnuorexa [JOK
5 15 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBueHus u HepaBeHcTBa. CHCTEMBI bubnuorexa [JOK
6 . 13
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 PynKuuK. OCHOBHEIC IOHATHS S https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o Dyskun. ucnoBsIe pyHKiHH o https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5




9 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuyecTBO 4acoB

Ne ni/m JuaexkTpoHHbIe (HU(pOBbHIE)
NPOrpaMmblI KonTposbHbie
Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
1 Yucna u BeraucieHus. JlelicTBuTeIbHbIC 9 bubmuoreka [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuoreka [IOK
OJHOI IEpeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuoreka [IOK
ypaBHEHUI https://m.eds00.ru/7f419d08
bubmuorexa [JOK
4 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
° Dynxuun 16 1 https://m.eds00.ru/7f419d08
bubmuorexa [JOK
6 YucIioBbIE IMOCIEI0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, CUCTEMATH3ALUS 18 1 bubnuoreka [JOK
3HAHUM https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YHEHUKA

» Anrebpa (B 2 yactsx), 7 kiacc/ Yacte 1: Mopakosuu A.T'.; Yacts 2:
Mopakosuu A.I'. u npyrue; roa pegakuueit Mopakosuya A.I'., OO1IecTBO ¢
orpaHnueHHON 0TBeTCTBEHHOCThIO « MOl MHEMO3MHA»

» Anrebpa (B 2 gactsx), 8 kimacc/ Yacte 1: Mopakosuu A.T'.; Yacts 2:
Mopnkosuu A.I'. u apyrue, nox penakuueit Mopakosuya A.I"., OOmecTBo ¢
OrpaHr4eHHON 0TBETCTBEHHOCThIO « MOl MHEMO3MNHA»

» Anrebpa (B 2 yactsx), 9 knacc/ Yacts 1: Mopakosuu A.T'., Cemenos I1.B.;
Yacte 2: Mopakouu A.I'., Anekcannposa A.JL., Mumycruna T.H. u npyrue;
noj penakimerd Mopakosuua A.I'., O01ecTBO ¢ OrpaHUYCHHON
oTBeTCTBeHHOCTHIO « 1O MHEMO3MHA»

» AnreOpa, 7 knacc/ MakapsiueB FO.H., Munatok H.I'., Hemkos K.W. u
npyrue, AkimonepHoe oouiectBo «M3narenbctBo «IIpocBenieHue

» Anre6pa, 8 kiacc/ MakapsiueB FO.H., Munmtok H.I'., HemikoB K.U. u
npyrue, AkimonepHoe oomiectBo «M3marensctBo «IIpocBemenne

» Anre6pa, 9 kinacc/ MakapsiueB FO.H., Munmatox H.I'., HemikoB K.U. u
npyrue, AkimonepHoe oomiectBo «M3marensctBo «IIpocBemenne

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIS

JI.. MapteimoBa. KUM. Anre6pa. 7 kiacc, 9 kimacc. M.: BAKO

B.B. Uepnopyuxkuii. KUM. Anre6pa 8 kiacc. M: BAKO

A.I1. Epmoga, B.B. I'ono6opoasko, A.C. EpmoBa. CaMoCTOSITEIBHBIC U
KOHTPOJIbHBIE pabOTHI TIO anredpe U reoMeTpuu ajis 7 Kiacca, 8 kiacca, 9
kiacca. M.: MJIEKCA

JI.1.3BaBuy, JI.B. Ky3nenosa, C.b. CyBopoBa. Jlu1akTuueckre MmaTepuaibl 1o
anrebpe 7 kiacc. Mockga "lIpocsenienue”

B.N. Xoxos, FO.H. Makapserues, H.I'. Munatok. Jlugaktnueckue MaTepuabl
no anreope 8 knacc. Mockga "IIpocsenienue"

10.H. Makapsrues, H.I'. Munmiok, JI.b. KpaitneBa. Jlugaktuyeckue
Marepuaibl o anredpe 9 kimacec. Mocksa "I[Ipocsemenne”

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK
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