VHHHCTEPCTRBO HPOCBELLEHHS POCCH HCKOW ®EIEPAITHH

VUHHCTEPCTBO OBPASOBANHS H MOKONEKHOH L0 T HKRH Yypamckoi
Pecuyonnkn
Qe 00palonanud 0 MOIOICKRION HOTHTHRH MapunHcko- [locaackoro
MYHHIHIAL ILHOTO OKPYT2
MBOY "Cpeians 0610e0DpazoBa1e/bI1as WKLTA Wi, K. 1. ¥Ymuueroro”
. Mapnauncrni Hocan”

PACCMOTPEHO COTJIACOBAIID s-"r'm’-‘k",:'i"m@
Pyroroaurens MO Samec wiele JHPEKIOPE e}{r;jmj\jwp__, , ‘:}1
Fru )~ mo VBP 7 / ‘il :‘i vy
./f/};ff} A N, :Q,-on;l 10

Amrgnosa CoA =

[pera s |N:l s ‘\pu:ulb..s 0N ﬁp:ec.u M 1414 T 24

ot « 308, 2023 oT #31.% 08 2023 T. u xL\l 5092023 [
)., .«-‘

PAGOUAS IPOTPAMMA
(1D 3114388)

yuehnoro Kypea «Aarebpar

A4 00y UAILIHXRCH T-Y KIaccoR

r. Mapnnnerni TToean 2023



HOACHUTEJBHASA 3AIINCKA

AnreOpa sBJISIETCSI OJIHUM M3 OIMOPHBIX KypCOB OCHOBHOI'O OOIIEro 0Opa3oBaHMUS:
OHa O00€ecCleYnBaeT M3y4YEHHE APYIMX AMCLUIUIMH, KaK €CTECTBEHHO-HAy4YHOro, TaK H
T'YMaHUTapHOTO LUKIIOB, €€ OCBOEHUE HEOOXOIMMO ISl MPOAOJIKEHUs 00pa3oBaHus U B
NOBCEAHEBHON >kKM3HU. Pa3Butme y o0OydalmMXCSd HAy4YHBIX NPEACTABICHUA O
IMPOUCXOXKJEHUH U CYIIHOCTH airedpanuyeckux aOCTpakiui, crocode OoTpakeHUs
MaTEeMaTUYeCKOM HayKOW SBJICHMM M TIPOLIECCOB B TMpHUpPOAE U OOIIeCTBE, pOJIU
MaTEMaTUYECKOr0 MOJIETMPOBaHUS B HAyYHOM IMO3HAHWU M B IMPAKTHUKE CIIOCOOCTBYET
(GOpMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS M KAUYECTB MBIILIICHUS, HEOOXOAUMBIX IS
ajanTaiyy B COBpeMeHHOM LudpoBoM obmiectBe. M3yueHue anreOpbl oOecriedyrBaeT
pa3BUTHE yMEHUS HaOJI0JaTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOU
NEUCTBUS M BBIBOJBL, (opMylnpoBaTh yTBepkaeHUsA. (OcBOeHHE Kypca aireopsl
00ecreynBaeT pa3BUTUE JIOTUYECKOIO MBILUIEHUS OOYYalOIIMXCS: OHU HCIOIb3YIOT
NENYKTUBHbIE W UWHAYKTUBHBIE pacCyXACHHs, O0O00OlIeHue U KOHKPETH3ALHUIO,
abctparupoBanue U aHanoruto. OOyueHue anredpe MpeanonaraeT 3HaYUTENbHbIN 00BEM
CaMOCTOSITEJIbHOM JIEITEIbHOCTH OOYyYaroIIMXCsA, MO3TOMY CaMOCTOSITENIBHOE pEIICHUE
3aJlay SBJSETCS peann3aluuei AesiTeIbHOCTHOTO TPUHIIUMIA O0yUEHHUS.

B crpykType mporpammbl ydeOHOTro Kypca «AmireOpa» uisi OCHOBHOTO OOLIEro
o0pa30BaHMsl OCHOBHOE MECTO 3aHMUMAIOT CO/EpKaTeIbHO-METOANYECKUEe JIUHUNU: «Yucna
U BBIYUCIICHUS», «AJreOpanueckre BbIPAKECHUs», «YPaBHEHUS U HEPABEHCTBAY,
«Dynkunm». Kaxnas U3 3THUX COAEPKATEIbHO-METOIWYECKUX JMHUKA pPAa3BHBACTCA Ha
NPOTSHKEHUN TPEX JIET U3Y4YEHUs Kypca, B3aMMOJCHUCTBYsS C JPYTMMHU €ro JMHUSIMU. B
XO0JIe M3yYeHHs Y4eOHOro Kypca OOyHaroIIMMCS TNPUXOAUTCS JIOTUYECKH pPacCyKIath,
UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBs3U ¢ 3TUM B mporpammy y4eOHOTro
Kypca «Anredpa» BKIIOUYEHbI HEKOTOpPBIE OCHOBBI JIOTWKH, MPEJCTABIECHHBIE BO BCEX
OCHOBHBIX pa3lieflax MaTeMaTHUYecKoro oOpa3oBaHMsS M CHOCOOCTBYIOIIME OBJAICHUIO
00y4arouMMucs OCHOB YHHMBEPCAJIBHOIO MaTeMaTH4ecKOro s3bika. Coaep:kaTenbHOl U
CTPYKTYPHOM  OCOOEHHOCTBHIO  y4eOHOro  Kypca  «Aunrebpa»  SBISIETCS  €ro
VHTETPUPOBAHHBIA XapaKTep.

Conepxxanue 1uHUM «Yucna ¥ BBIUKUCICHUSD CIYKUT OCHOBOW JJIsl JalbHEHIIEro
U3YYeHUS] MaTE€MAaTHKH, CIHOCOOCTBYET pa3BUTHUIO Y OOYYarolUXCSl JIOTHYECKOTO
MBIIICHUSA, (POPMUPOBAHUIO YMEHHS  TOJIb30BAaThCA  QJITOPUTMAMH, a  TaKKe
OpUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOAMMBIX [JIsi TOBCEIHEBHOM >KHU3HH.
Pa3BuTHe TNOHATHSA O 4YMCIE HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS CBSI3aHO C
palMOHANBHBIMA U HUPPALMOHATIBHBIMU 4YHCIaMU, (POPMUPOBAHMEM MPEICTABICHUN O
JNEWCTBUTEIBLHOM YHCIe. 3aBEPIICHUE OCBOEHUS YHMCIIOBOW JIMHUM OTHECEHO K CPEIHEMY
o01eMy 00pa3oBaHUIO.

ConmepxaHue IByX anreOpandyeckux JHUHUNH — «Adredpanyeckue BBIPAKEHUS» U
«YpaBHEHHSI M HEpPAaBEHCTBa» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOydHaIOIIUXCS
MaTEMaTUYECKOro arapara, He00X0JUMOTO I pelIeHUs 3aJ1ad MaTeMaTUKU, CMEXHBIX



IPEIMETOB M INPAKTUKO-OPUEHTHPOBAHHBIX 3a4ad. Ha ypoBHE OCHOBHOro OOILIEro
oOpa3zoBanusi y4eOHBIM MaTepuay TPYIIUPYETCS BOKPYT PAlMOHAIBHBIX BBIPAKCHUM.
AnreOpa JEMOHCTpUPYET 3HAUY€HME MATeMaTHUKW KaK s3blKa JUIS  TOCTPOCHHS
MaTEeMaTUYECKUX MOJEJIeH, OMMCaHus MPOILIECCOB U SIBICHUM peanbHOro Mupa. B 3amaun
o0ydeHus: anredpe BXOAT TakKe AalbHEWIlee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS,
HEOOXOJMMOr0o, B YAaCTHOCTH, IJIsI OCBOEHHUS Kypca HWH(GOPMATUKH, W OBJIAJCHHE
HaBBIKAMHM  JCAYKTHBHBIX  paccyknaeHuid. [IpeoOpa3oBaHme CHMBOJBHBIX  (opM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUSI, CIIOCOOHOCTEN K MaTeMaTU4E€CKOMY TBOPUYECTBY.

Copnepxanve (QyHKIIMOHAJIBHO-TpaUUecKo JIMHUM HAIeIEHO Ha MOJy4YeHUe
oOydJarormuMucs 3HAHUK O (YHKIHSIX KaK BaKHEHIIEH MaTeMaTWYeCKOW MOJSTH IS
ONMMCAaHUSA W MCCIEJOBAaHUS PAa3HOOOpA3HBIX TMPOIECCOB M SBICHUM B MPHUPOAE H
oOmiectBe. M3yueHume maTepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYArOMIMXCS YMEHHS
WCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTENBHBIE CPEICTBA S3bIKA MATEMATHKUA — CIIOBECHBIE,
CUMBOJIMYECKHUE, rpadudecKrie, BHOCUT BKJIaJ B (pOPMUPOBAHUE MPEJCTABICHUN O pOJIU
MaTeMaTUKU B PA3BUTUU LUBWIN3ALNH U KYJIbTYpPHI.

CornacHo yuyeOHOMY IIaHy B 7-9 Kiaccax u3y4aercsi yuyeOHbI Kypc «Anredpay,
KOTOPBIM  BKIIIOYAET CJEAYIONIME OCHOBHBIE pasjielibl coiepxkaHus: «Yucna wu
BBIUHCIICHUS», «AJNTeOpanyeckue BbIpOXCHHUS», «YpaBHEHUS UM  HEPABEHCTBAY,
«DYHKIUW.

Ha u3ydenue yuebHOrO Kypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102
yaca (3 yaca B Henelmo), B 8 kiracce — 102 gaca (3 gaca B Heneno), B 9 kimacce — 102 gaca
(3 gyaca B Hezelo).



COJEPKXAHUE OBYUYEHUA

7 KIIACC

Yuciia ¥ BBIYUCICHHUS

JlpoOu OOBIKHOBEHHBIC M JECSITHYHBIC, TIEPEXO] OT OJHOW (OPMBI 3aIUCU
apoberi k apyrou. IloHATHEe palnMOHANBHOTO YHCIIA, 3alliCh, CpaBHEHUE,
VIOPSIOYMBAHUE  paAllMOHANBHBIX  Yuceld. Apu(METHUSCKHEe JEHCTBHS C
palMoHaANBHBIMU YHCIaMU. PelieHre 3a7ad u3 peanbHOW MPAaKTHUKHA HA YacTH, Ha
JpoOH.

CreneHb C HaTypaJbHBIM TIIOKa3zaTeleM: OIpeesieHue, IpeoOpa3oBaHue

BBIPQXEHUI HAa OCHOBE OIPENIEICHUS, 3aUCh 00bIIMX yuce. [IpouenTsl, 3anucey
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHIE MPOLEHTOB. TpH OCHOBHBIC 3a/layH Ha
IIPOLIEHTHI, PEILICHHE 3a7a4 U3 PEaIbHON IIPAKTHKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, pPAa3jIOKEHHME HAa  MHOMXKUTEIH
HATypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOMU. JloIyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
bopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAKEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEACHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbiX.

CBoJliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBagpar pasHocTu. Popmysia pa3HOCTH KBaAparoB. Pazmoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEHUH. CocTaBl€HUE YpAaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs NEPEMEHHBIMU U ero rpaduk. Cucrema JIByx
JIVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHue cucrem ypaBHEHUU
Croco0OM MOACTaHOBKU. IIpumepbl pelieHusi TEKCTOBBIX 3ajlad C IMOMOILBIO
CUCTEM YPaBHECHMM.

DyHKUMHA
Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXKYTKH. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.



ITpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcmucca U opAauHaTa
TOYKH Ha KOOPJMHATHOM IiocKkocTH. [Ipumepsl rpadukos, 3a1aHHbBIX (HOpMYyIaMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkiun. CpoiictBa Qpynkuwmii. Jluneitnas gynkuus, e€ rpaduk. ['padux dpynkimm
y = |X|. I'padmyeckoe penieHue ITMHEWHBIX YPABHEHUH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUVIACC
Yucaa v BLIYUCJICHUSA
KBamgpaTHeiii kopeHb u3 uucia. IloHsTHe 00 HppalMOHAILHOM YHCIIE.

Jecsatuunbie TpUOIMKEHUST UppallMOHAIBbHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKEHUMN
Y BBIUHUCJICHUAM. J|€HCTBUTEIIBHBIE YUCIIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CnoxeHue, BbIYUTAHWE, YMHOXXEHHE, [IEJICHUE alreOpandeckux ApoOeH.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHNS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpnpeTanys ypaBHEHUN C IBYMs MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpAaBHEHHUW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIUU

[Tonarue @ynkuun. OOnacTh ONPEACTICHUS W MHOXXECTBO 3HAUYCHUM
byukiuu. CiocoOsl 3aaHus PYHKIIHIMA.

I'padpux dynkumun. Yrenne cpoiictB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIMUX pPeabHbIE MPOIECCHI.

@DYHKIMU, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYI MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, ¥ = X3, y = VX, y=|x|. ['paduaeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KJIACC
YucJia ¥ BbIYUCTIECHUA



PanronanbHble 4yMCla, UppalMOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHbIE
JecATUYHBIE ApoOu. MHOXECTBO AEUCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHbIE JecATUYHBbIEe IpoOu. B3auMHO 0JHO3HAUYHOE COOTBETCTBUE
MEXKTY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JeHCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOWIET0 MHpa, JUIMTEIBHOCTh IIPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxEéHHOE 3HAUECHUE BEIIMYMHBI, TOYHOCTH NMpUOIMmKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCIICHUN.

YpaBHeHUs U HEPABEHCTBA

JInneriHoe ypaBHeHUE. Pellienue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JIMHEHNHBIX HEPABEHCTB C OJHOM mIepeMeHHOU. PemeHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMM.

DOyHKUIMHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGomna, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

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

Yucaosble buksagpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHHU
TPEThEU U YETBEPTOU CTENEHEN PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHue ¢ AByMs TIEpEeMEHHBIMH M ero rpaduk. Pemienune cuctem nByx
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMHU. PellleHne CUCTEM IBYX YpaBHEHHU,
OJIHO W3 KOTOpPBIX JHMHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

MOCJIEI0BATEJIBbHOCTH U IIPOrpPeccHu

[IoHsiTHE YMCIIOBOM IMOCHENOBATEIBHOCTH. 3aJaHHUE IOCJIEN0BATEIBHOCTH
peKyppeHTHOM (hopmysoit u popMyIioi N-ro ujeHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakenne WieHOB apu(METUYECKON M TEOMETPUYECKON Mporpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCHOHECHIHAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl Yy4eOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOLUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peai3alii ero
opaB, IMPEACTaBICHUEM O MaTeMAaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHUsl Ha MPOTSHKEHUHM BCEM JKU3HU MJIs YCHEIIHOM NpodeccruoHalbHON
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypod Kak CpeICTBOM
MO3HAHUS MHpA, OBJIAJICHUEM TMPOCTEUIIMMH HaBBIKAMHU MCCIEI0BATEIbCKON
NEATEIbHOCTH;

6) ¢usnueckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0/1ar0NOyYHUs:



FOTOBHOCTBHIO MPUMEHATh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHSI  3JI0POBOTO  00pa3a JKW3HU  (370pOBOE  IHUTAHHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMaTUYECKUX 3HAHWM JJIsl PELICHUS 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIeHl Ccpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX pPeIIeHNUs;

8) ajanranus K U3MEHAWINMMCSH YCJOBHAM COLMAJBLHON M NMPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIBHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MpUOOpETaTh B COBMECTHOHN JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMH U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, TUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (OPMYJIHPOBATh U OIEHUBATh PHUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METAINPEAMETHBIE PE3YJIbTATBI

IMo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoBble jornyeckue AecTBUS:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUN, OTHOUIEHWH MEXIY IOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUs]  MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  TMPU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATCIbHBIC, €AMHWUYHBIC, YaCTHBIC W oOIIue,
YCIIOBHBIE;

e BBIBJIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeurs B (akTax, MAHHBIX, HAONIOACHUSAX W YTBEPKIACHHUSX,
npemyiaraTh  KPUTEPUM  JUIA  BBISBICHHS ~ 3aKOHOMEPHOCTEH W
MIPOTHUBOPEUHNIL;



JieJ1aTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTHUYECKUX (PaKTOB, BBICTpaMBaThb AapryMEHTALUMI0, IPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 permeHus y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HamboJee MOAXOAAIIMK ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCITIOJIb30BaTh BOMNPOCHI KaK MCCIEI0BATEIbCKHI MHCTPYMEHT MO3HAHUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MPOOIEMYy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HKCCIEAOBAaHME MO  YCTAHOBIICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOi;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE MPOLECCA, a TAKKE BbIABUTATbH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, TaHHBIX,
HEOOXOUMBIX JJISl pEUIeHU 3a1a4u;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATh U WHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BbIOMpaTh GopMy TMpeAcCTaBiIeHUS HHPOpMAIMM U WLIIOCTPUPOBATH
pemaemMple 3aJadyd CXeMaMH, JuarpaMMaMH, WHOW rpadukod M HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTH WH(OOpPMAIUU TIO KPUTEPUSM, MPEIIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCIIPUHUMATh M (QOpPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly pelleHUs 3a/1a4i, KOMMEHTHPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0/ O0CYKIEHM 3a7aBaTh BOIPOCHI IO CYILECTBY O0CYKIAEMON TEMBI,
Ipo0JIeMBbI, pelIaeMoi 3a/1a4uM, BbICKAa3bIBATh UJIEU, HAIIEJICHHBIE HA TIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYKICHUAMH JPYTUX



YYaCTHUKOB Juanora, oOHapy>KMBaTh pa3inuvMe U CXOJCTBO IO3UIIMM, B
KOPPEKTHOI opme popMyIHpOBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;

e TMpPEACTABIATh  PE3yJbTAThl  PEHICHWS  3aJayd,  HKCIEPUMEHTA,
UCCJIEIOBAHMSI,  TNPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;

e MOHMMATh M  HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHJIHOW  H
WHIUBUIYyAIbHOW paOOThl TIPH PEMIEHWHW YYEOHBIX MaTeMaTHYCCKUX
3a/1ay;

e IPUHUMATH LI€TTb COBMECTHOU NI€ATENbHOCTH, MJIAHUPOBATh OPraHU3ALIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBApUBATHCH,
00CyX1aTh TIPOIIECC M PE3YJIBTAT pabOThI, 0000MATh MHEHHUST HECKOJIBKUX
JIIOJICH;

e VyYAaCTBOBaTh B TPYMNIOBBIX (opmax paboTsl (oOCyXaeHus, 0oOMeH
MHEHUSMH, MO3TOBbIE IITYPMBI M JIpyTWE), BBINOJHATH CBOKO YacTh
paboThI U KOOPJIMHUPOBATH CBOU JACHCTBUS C JPYTUMU WICHAMHU KOMaHIbI,
OIICHMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIHMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHHBeEpCcaJbHbIE Y4eOHbIE 1eHCTBUS
Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, ajJrOPUTM pElIeHUs 3adadd (WIH €ro
4acTh), BbIOMpATh CIOCOO pEIICHHS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATbh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:

e BIIQJETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTpOJISI Mpouecca U
pe3ynbTaTa peleHus MaTeMaTUYeCKON 3a/1auu;

e TMPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IpU pEUICHUHU
3a/layd, BHOCHUTh KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBUE pe3yjIbTaTa NEATEIbHOCTH MOCTAaBIECHHOMN LIeTn
U YCJIOBHSAM, OOBSICHATH MPUYUHBI JOCTHKCHUS WM HEJOCTHKCHUS T1EIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuyenuss B 7 kjacce OOydarOIIMHCS MOJYYUT CIEAYIOIINE
peIMEeTHBIC Pe3yIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

BbimonHsaTh, codeTas yCTHbIE M MUCBMEHHBbIE NPUEMBI, apUPMETHUECKHE
JEHCTBUS C palliOHAIbHBIMU YHUCIaMH.



HaxonuTh 3HaYeHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSTH Pa3HOOOpa3HbIE
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUSI 3HAYCHUHN JPOOHBIX BBIPAKECHUM, COMEPIKAIIIX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOH.

[lepexoauTh OT ofHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHUBATH U YIIOPSAIOYMBATH PAIUOHAIIBHBIC YHCIA.

OKpyrasTh YKCIIa.

BBINONHATS NPUKHUIKY U OLIEHKY PE3YJIbTaTa BEIUUCICHUM, OLIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAKCHUW. BBINOIHATE AEUCTBUS CO CTENEHSMHU C HATypajlbHBIMU
ITOKA3aTEIISIMH.

[IpumeHAT,  OpU3HAKK  JEIMMOCTH,  PAa3l0KEHHWE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemate npakTHUKO-OPUEHTUPOBAHHBIE 3aJ1aul, CBA3aHHBIE C OTHOLICHUEM
BEJIMYUH, IPONOPUAOHAIBHOCTBI) BEIUYUH, IPOLEHTAMHU, HWHTEPIPETUPOBATH
pEe3yJIbTaThl PEIICHUA 3a7a4 C YYETOM OTPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMH
paccMaTpUBaEeMbIX OOBEKTOB.

AaredpanvyecKue BbIPAKEHUSA

Hcnonb3oBaTh anreOpandecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B IpoLecce OCBOCHUS YUeOHOro MaTepuarna.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHsATh  mpeoOpa3oBaHUsT  IE€JOTO  BBIPAXKEHWUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BpInonHATE yMHOXKEHHME OJHOWICHA HAa MHOIOWIEH M MHOTOYJIEHa Ha
MHOTOYJICH, TPUMEHSThH (JOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXXHTENS, TPYMNIUPOBKU  CJIaraeMbIX,
npuMeHeHus: GOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[IpuMeHsTh peoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7ad
13 MAaT€MaTUKH, CMEXHBIX TPEIMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IIOKA3aTEISIMU LIS
npeoOpa3oBaHUs BBIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpaBUJIA
Mepexoia OT UCXOJTHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyecKkre METOIbI TIPH PEIICHUH JIMHEWHBIX YPABHEHUHN U MX
CUCTEM.

[logOupaTe npuMepbl Map 4YKCEN, SBISIONIMXCS PEIICHHEM JMHEHHOTro
YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU.



CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHHUS.

Pemiats cuctemsl IBYX JIMHENHBIX YPaBHEHUW C JBYMs IIEPEMEHHBIMH, B TOM
qucie rpa@uuecku.

CocrtaBisaTh W pemiaTh JIMHEHHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpPaBHEHUH TIO YCJIOBHUIO 33Ja4yd, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIy4eHHBIN Pe3yJIbTar.

DOyHKIMHA

N300pakath Ha KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 3a/JAHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3alIMCHIBATH YUCIOBBIC MPOMEXKYTKHU Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
IIPOU3BOJAUTENIBHOCTD, BpeMs, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMHU M0 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS U aHaiu3a WH(OpMaIuwy,
U3BJIEKATh U UHTEPIPETUPOBATh UHGOPMAIIHIO U3 IPadUKOB peabHbBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbIE MPEJCTABICHUS O MHOXXECTBE JEWCTBUTEIBHBIX
Yyucel JJIS CpaBHEHUs, OKPYTJICHHUS M BBIYUCICHUHN, N300pakaTh IEUCTBUTEIbHbBIC
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumensaTe moHsTHE apuMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUThH
KBaJIpaTHbIE KOPHM, UCIIOJIB3Yysl MPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBIMOJIHSATH
npeoOpa3oBaHus BBIPAKEHUW, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIIUX M MaJIBIX YUCET C MOMOIIBIO JACCATUYHBIX
npobeii u crenieHeit uucia 10.

AuredpanvyecKue BbIPAKEHUA

[IpyMeHATH, TOHSTHE CTEMEHU C IEJbIM IIOKa3aTeJleM, BBIMOJHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTEIEHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHATBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUJICHAMH U alreOpandecKuMH APOOSIMHU.

PackiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[TpumeHsTh npeodpa3oBaHus BEIPAXKEHUM IJIs pEICHUs] PA3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKHU.



YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPAaBHEHHS W PALHUOHAIBHBIE YPAaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI ABYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTEHIINE UCCIECIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TrpaduuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JM YpABHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTs OT cioBecHOW (GOPMYIMPOBKH 3amadu K €€ anreOpanveckoit
MOJEIN C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMEHAT, CBOWMCTBA YHCJOBBIX HEPABEHCTB I CPABHEHUSA, OLICHKH,
pellIaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKky0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUIMHA

[loHrMaTh ¥ UCMHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUYEHUS), OMNPEACATh 3HAUCHHE (PYHKIMHU IO 3HAYCHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIUNA BUJIA:

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

K xoHmy oOyuenus B 9 kJjacce oOydYarolmMiicsi TOJYYUT CJICIYIOIINE
IIPEIMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUA

CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Breinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMU  UYHCIIAMH,
coyeTas YCTHbIE M NUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUSA C
UppalMoOHaIbHBIMU YUCIAMH.

HaxoguTh 3HaueHWsI CTENEHEW C MEIbIMU IOKAa3aTeIsIMU M KOPHEW,
BBIYUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUH.

OKpyraaTh JEUCTBUTEIbHBIC YHMCJA, BBINOJHATh MPUKUIKY pe3yJibTaTa
BBIUYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHbIE YPABHEHHWs, YPABHEHUS, CBOISIIHUECS K
HUM, POCTENIIINEe TPOOHO-pallMOHATILHBIE YPaBHEHUS.

Pemate cucrtemsl ABYX JIMHEHHBIX YPAaBHEHHUH C JABYMsI IIEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pemate TekcTOBBIE 3amauM aiareOpanvdecKuM CIOCOOOM C  MOMOIIBIO
COCTAaBJIEHUS YPABHEHMS UIIA CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTHE MPOCTEUIIINE UCCIIEIOBAHUSA YPABHEHUM U CUCTEM YPABHEHWM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET



JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHMS, €CIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPABEHCTBA, KBAJPATHBIC HEPABEHCTBA, HU300paKaTh
pellleHue HEPaBEHCTB HA YHMCIOBOW MPSMOM, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIONINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh PEIICHHE CHUCTEMBI
HEPABEHCTB HA YUCIOBOM MPSIMOM, 3aMUCHIBATh PEIIEHUE C IOMOIILI0O CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHbBIX 3a7a4.

DOyHKIMHA

PacrosnaBaTh (yHKIHH W3Y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacIoyio’keHNe Ha KOOPJMHATHOW TIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+b y=kix,y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3HAYEHUN KOA()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

CrpouTh U HU300paXkaTh CXEMATUYECKU IpadUKH KBaJIpaTHUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX IpaduKaM.

Pacno3naBaTh KBajpaTUyHyr0 (QYHKIHIO 110 (opMyJie, TPUBOAUTH HPUMEPHI
KBaIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, T€OMETPHH.

YucsioBble MOCAEA0BATEILHOCTH H IPOTPeCCHH

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO0 MPOTPEcCCUU NpHU
pa3HbIX CIIOCO0aX 3a/laHuUs.

BbIMONHATS  BBIYMCIEHHS C  HCIOJb30BaHHEM (oOpMya N-rO  4jieHa
apru(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh WIEHbl MOCIEIOBAaTEIbHOCTH TOYKAaMU Ha KOOPJIMHATHOM
IJIOCKOCTH.

Pemate 3amauM, CBA3aHHBIE C YHCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PeaIbHOM JKU3HU (C UCIOIBb30BAHUEM KAJIbKYJISATOPA, HU(POBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIuKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edso0o.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso0o.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpagukn. Cyniian 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Toptopenne 1 obodwmenHe 6 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
N bu6mmoreka [IOK
1 PanmonansHbie IpoOM U UX CBOKCTBA 23 2 https://m.edsoo.ru/7f417af8
5 KBanpaTHbie KOpHU 20 9 bubnnoreka [JOK
https://m.edsoo.ru/7f417af8
3 KBangparHsie ypaBHEeHUS 19 5 bubmmoreka [IOK
https://m.edsoo.ru/7f417af8
4 HepaBenctBa 22 9 bubnnoreka [JOK
https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
5
CreleHs ¢ IeIbIM II0Ka3aTeIeM 11 1 https://m.edsoo.ru/7fA17af8
bu6mmorexa [IOK
6
Hosroperne i 0bobuente ! 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10 0
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
L Keanpaiimas Qynicuns 25 L https://m.edsoo.ru/7f419d08
5 YpaBHEHHS 1 HEPABEHCTBA C OJJHOM 15 5 bubnnorexa [JOK
IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHEHHUS 1 HEPABEHCTBA C IByMs 18 1 Bu6moteka [IOK
NepEeMEHHBIMU https://m.edso00.ru/7f419d08
4 Apudmerndeckas 1 reoMeTpuIecKast 15 5 Bbu6motreka [IOK
IIPOrPECCUM https://m.eds00.ru/7f419d08
5 DJIeMEeHThl KOMOMHATOPHUKHU U TCOPUHU 14 1 bubnuoreka [{OK
BEPOSITHOCTEN https://m.eds00.ru/7f419d08
6 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 15 1 bubmmnoreka HOK
3HaAHUHI https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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