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HOACHUTEJBHASA 3AIINCKA

Anre0Opa sBJISIETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOIO OOWIIEro 0Opa3OBaHUS:
OHa 00ecneuMBaeT M3y4eHHE IPYrHX AMCUMUIUIMH, KAaK €CTECTBEHHO-HAY4YHOTO, TaK U
TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHUE HEOOXOAMMO AJisl POAOJKEHUs 00pa30BaHUs U B
NOBCETHEBHON >ku3HU. Pazputue y o0OyyarolMxcs HAy4YHBIX MOPEACTABICHUNA O
MPOUCXOKACHUM W CYIIHOCTU aireOpandeckux alOCTpakiuid, cnoco0e OTpakeHus
MaT€MAaTUYECKOW HAyKOW SBJIICHWM W MPOLECCOB B MNPUPOJAEC M OOIIECTBE, POJIU
MAaTEeMAaTUYE€CKOr0 MOJEIMPOBAHUS B HAYYHOM MO3HAHUM W B MPAKTUKE CIIOCOOCTBYET
(OpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAUECTB MBILUICHUS, HEOOXOAUMBIX JJis
ajganTaluu B COBPEMEHHOM I[M(poBoM oOmiecTBe. M3ydenue anreOpbl oOecneunBacT
pa3BuTHE yMEHHUs HAOMIOAATh, CpPaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH  MBIIUICHHUS, CHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBLIBATH CBOM
JCUCTBUS UM BbIBOJBI, (OPMYJIUpPOBATh YTBEp:KACHUsA. OCBOEHHME Kypca ainreOpsbl
00ECMeUnBAEeT PA3BUTHE JIOTUUYECKOTO MBIIUICHUS OOYyYarOIUXCS: OHHM HCHOJBb3YHOT
JNCNYKTUBHBIE W  MHIAYKTUBHBIC PAacCyXACHUS, OOOOUICHHE U KOHKPETH3AIMIO,
aOcTparupoBaHue W aHajoruto. OO0ydeHue aareOpe MpeanojaracT 3HAYUTEIbHBIN 00BEM
CaMOCTOSITEJIbHOM JAEATENbHOCTA OO0YYaIOLIUXCs, MO3TOMY CaMOCTOSITEJIbHOE PELICHHUE
3a/1a4 SBJSIETCS pean3alueii AeaTeIbHOCTHOTO MPUHIMIA 00y YEHU S,

B crpykrype mporpammbl yueOHOro Kypca «AinreOpa» Ui OCHOBHOIO OOIIEro
0o0pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEPKATEeNIbHO-METOMUECKue JuHun: «Yucna
U BBIUUCIICHUSY, «ANTeOpanyeckue BBIPOKEHUS», «YPABHEHUS W HEPABEHCTBAY,
«Dynkuuny. Kaxnas v3 3TUX COACPKATEIbHO-METOUYECKUX JIMHUIM pa3BUBAETCs Ha
OPOTSDKEHUM TPEX JIET M3YUYCHHUs Kypca, B3aUMOJACHCTBYs C JPYTMMHU €ro JuHUsSMU. B
X0JIe M3Y4YeHUs] y4eOHOro Kypca oOyyarolIMMCsl TPUXOJMUTCS JIOTMUECKH PacCyAaTh,
UCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBI sI3bIK. B CBS3M C 3TUM B MPOrpamMmy yueOHOTO
Kypca «AnreOpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX
OCHOBHBIX pa3Jiejiax MaTeMaTH4ecKoro oOpa3oBaHUS W CHOCOOCTBYIOLIUE OBJIAJCHUIO
00yvarolMMHUC OCHOB YHHMBEPCAJIbHOTO MAaT€MaTHUecKoro sizbika. CoaepikaresibHOM |
CTPYKTYpPHOH ~ OCOOCHHOCTBEO ~ y4eOHOro  Kypca  «Anre0pa»  SBISETCI  €ro
WHTETPUPOBAHHEBIN XapakKTep.

Conepxanuie aMHUU «Yucaa U BBIYMCICHUS) CIAYXKUT OCHOBOW JUis JaJIbHEHMILETO
U3YUYEHUS. MATEMaTHKH, CIOCOOCTBYET PpA3BUTHIO Y OOYYarOIUXCs JIOTMYECKOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHUS  TOJB30BATbCA  AJITOPUTMAMHU, a  TaKXKe
OpUOOPETEHUIO MPAKTUYECKMX HABBIKOB, HEOOXOMMMBIX JJisl TOBCEAHEBHOM >KU3HM.
Pa3BuTHe MOHATHS O 4YKWCIE HA YPOBHE OCHOBHOIO OOWIEro 0Opa3oBaHWsl CBSI3aHO C
paLMOHATIBHBIMU U MPPALIMOHATIBHBIMU  YMClIaMK, (HOpPMUPOBAHMEM MPEACTABJIEHUH O
JCHCTBUTEILHOM YHCIIE. 3aBEPIICHUE OCBOCHHUSI YMCIOBOM JIMHUM OTHECEHO K CPEAHEMY
o01emMy 00pa3oBaHUIO.



Conepxkanue JABYX aNreOpanyecKux JMHUNA — «AJNreOpavyecKue BBIPAKCHUS» W
«YpaBHEHUST W HEPABEHCTBA» CHOCOOCTBYET (OPMUPOBAHHMIO Y  OOYYAROIIMXCS
MaTeMaTHYECKOro anmnapara, HeoOXOAUMOro Uil PEICHUS 3aa4 MaTEMATHKH, CMEKHBIX
OPEIMETOB W TPAKTHKO-OPUEHTUPOBAHHBIX 3adad. Ha ypoBHE OCHOBHOrO 0OLIErO
oOpa3oBaHMsl Y4EeOHbI Marepuan TPYHNIUPYETCS BOKPYT PaALMOHATIBHBIX BBIPAKECHUH.
Anrebpa JEMOHCTPUPYET 3HAUEHUE MATEMAaTUKA KaK s3blka JJI [OCTPOCHUS
MaTeMaTHYECKUX MOJETEH, ONMMCaHns MPOLECCOB W SIBJICHWM peasibHOro mupa. B 3amaun
00ydeHust anredpe BXOIAT TAKKe NATbHEHINEE Pa3BUTHE AITOPAUTMUYECKOTO MBILIIEHUS,
HEOOXOMMOr0, B YACTHOCTH, JJISi OCBOCHMS Kypca HWH(POPMATHKH, W OBJIAJICHHUE
HaBBIKAMU  JCAYKTUBHBIX  paccykacHuid. [IpeoOpasoBaHWe  CHMBONBHBIX  (POpM
CHOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEN K MATEMATHYECKOMY TBOPUYECTBY.

Conepxanne  (PyHKIMOHAIBHO-TPAQUYECKOH JIMHUM HALEICHO HA TOJYYEHHUE
oOydJarouumMucs 3HaHUH O (PYHKIMSAX KaK BaXHEHIICH MaTeMaTW4YeCKOW MOJEIN IS
OMHCAHWUST M WCCICAOBAHMUS PA3HOOOPA3HBIX TMPOLIECCOB M SBICHHA B MPUPOAE H
obmectBe. M3yuenne marepuana CrnocOOCTBYET Pa3BUTHIO Y OOYyYarOLIMXCS YMEHHS
WCIOJIb30BATh PA3JIMYHBIE BBIPABUTEIBHBIC CPEACTBA S3bIKA MATEMATUKHA — CIIOBECHBIC,
CUMBOJIMYECKHUE, TpauUeCKue, BHOCUT BKJIa B ()OPMUPOBAHKUE TPEACTABICHUN O POJU
MAaTEMATHKX B PA3BUTHH LIABUJIM3ALNN U KYJIBTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercs y4eOHBIH Kype «Anredpay,
KOTOPBI  BKJIFOYAET CICAYIOIIME OCHOBHBIC pa3denbl coaepkanusa: «Yucma u
BBIUHCIICHUSY, «ANTeOpanvYecKue BBIPAKCHHS», «YPAaBHEHHUS M  HEPABEHCTBAY,
«DYHKLIHAWY.

Ha mzyuenue yuyeOHoro kypca «Anreopa» orsoaurcs 306 dacoB: B 7 kiacce — 102
yaca (3 Jaca B Henenmo), B 8 kimacce — 102 Jaca (3 yaca B Henento), B 9 knacce — 102 yaca
(3 yaca B HEAECTIO).



COIEPKAHUE OBYYEHUA
7 KIIACC

Yucs1a 1 BIYHCICHHS

JlpoOu OOBIKHOBEHHBIE M AECATHYHBIC, IEPEXO] OT OAHOH (POPMBI 3amucu ApoOeH K
apyroi. IloHATHE panMoOHAIBHOrO YHWCHA, 3aluCh, CPAaBHEHHWE, YIOPAAOYMBAHUE
pPallMOHANBHBIX YUCENl. APHPMETHUECKUE JEHCTBHS C PAUMOHAIBHBIMHA YWCIIAMH.
Pewmenue 3a1a4 U3 peanbHON MPaKTUKK HA YaCTH, HAa APOOH.

CreneHb ¢ HATYpaJIbHBIM MOKA3ATENEM: ONPEACIICHUE, MPEOOPA30BAHUE BBIPAYKEHUIA
Ha OCHOBE OMPEACTICHMS, 3aMACh OONMBIIMX YnceN. [IPOLEHTHI, 3aMUCh MPOLICHTOB B BUE
apoOu 1 1poOu B BUAE MPOLEHTOB. Tpy OCHOBHBIC 3aJ]a4M HA TPOLEHTHI, PEUICHUE 334
W3 PEaJIbHON MPAKTHKH.

IIpuMeHeHe TPU3HAKOB ACITUMOCTH, Pa3JIOKEHUE HA MHOMKUTENIM HATYpPalbHBIX
YUCel.

PeanbHbIC 3aBUCUMOCTH, B TOM YMCIIEC TPsiMasi © 00paTHAs MPOMOPLHOHAIBHOCTH.

AnredpanvyecKkue BbIPpAKEHHS

IlepeMeHHBIE, YWCITIOBOE 3HAYEHWE BBIPOKEHHUS C NEPEMEHHON. JlomycTumele
3HAYCHMS TEPEMEHHBIX. [IpencTaBiicHHEe 3aBUCMMOCTH MEXKAY BEIUYMHAMU B BHJIC
(dopmynbl. Beruncnenns no Qopmynam. [IpeoOGpa3oBanue OyKBEHHBIX BBIPAKCHMIA,
TOKJIECTBEHHO PAaBHbIE BBIPAKECHMSI, MPaBuja NpeoOpa3oBaHUs CyMM W MPOW3BEACHUM,
NpaBUJIa PACKPBITHS CKOOOK M MPUBEACHUS MOJAOOHBIX CTAracMbIX.

CBOJiCTBA CTENEHM C HATYPAJIbHBIM NTOKA3aTEIIEM.

OpHounensl W MHOrowieHsl. CreneHb MHOrowieHa. CIloKeHUE, BBIYMTAHUE,
VYMHO)XEHHE MHOIOYICHOB. POpMYJIBl COKPAIEHHOIO YMHOMKEHMS: KBaApar CyMMBbI U
KBajgpar pasHoctd. Dopmysia pasHOCTH KBaaparoB. Pas3nokeHre MHOTOWIEHOB Ha
MHOYKUTEIIH.

YpaBHeHHS H HEPABEHCTBA

YpaBHEHHE, KOpPEHb  YPABHECHHMs, TpaBHIa  MPeoOpa3oBaHHMs  YPABHEHUS,
PABHOCUJIBHOCTE YPaBHEHUH.

JIuHelHOe ypaBHEHHE C OJHON NEPEMEHHON, YUCI0 KOPHEN JIMHEMHOTO ypaBHEHNUS,
peLIeHNE JIMHEHHBIX ypaBHEHUI. COCTaBIEHNE YPABHEHUI 110 YCIIOBHIO 3a1a4uu. Pelienne
TEKCTOBBIX 33/J1a4 C TOMOIIBIO YPABHEHUIA.

JluHelHOE ypaBHEHHME C JBYMs NEPEMEHHbIMM W e€ro rpapuk. Cucrema ABYX
JMHEMHBIX YPAaBHECHUN C JBYMs MEPEMEHHBIMU. PeleHWE CUCTEM YypaBHEHMIA COCOOOM
ITOACTAHOBKU. [ IpuMephI pelIeHUst TEKCTOBBIX 3a4a4 ¢ IIOMOILIBI0 CUCTEM YPAaBHEHUIA.

DOyHKIUU

Koopaunara To4ky Ha npssMoil. YUCIOBBEIE TPOMEXKYTKHA. PaccTOsIHUE MEXKAY ABYMS
TOYKaMH KOOPAUHATHON MPSIMOM.



[TpsimoyronbHas cucreMa KoopamHar, ocu Ox u Oy. AbGcuucca U OpArHATA TOYKHA Ha
KOOPAWHATHOH TUIOCKOCTH. [lpumepsl rpadgukoB, 3agaHHbIX (opmynamu. UYreHue
rpaukoB peabHbIX 3aBUcUMOCTEH. [lonsaTne Qynkumm. 'papux ¢yHkumu. CBoiicTBa
¢yHkumii. Jluneitnas Qynkuus, e€ rpapuk. ['padpuk Pynkumm y = |x|. ['paduueckoe
PELICHUE JIMHEWHBIX YPABHEHUMN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KUIACC

Yucaa v BBIYUCTCHUS

KBaaparHselii kopeHb u3 uncia. [loHsatre 00 uppauroHaIbHOM 4Hcie. JlecaTnuHbie
NpUOIMKEHAS MPPAlMOHANIBHBIX uncen. CBOMCTBA apuMETHUECKUX KBAIPATHBIX KOPHEH
U WX MNOPUMEHCHHE K MPeoOpa3OBaHMIO YHMCIOBBIX BBIPAKEHUH W BBIYMCIICHUSM.
JleMCTBUTENBHBIC YKCIIA.

Crenenp ¢ LeapIM MmoKasarenem u €€ cporictea. CTaHAapTHAS 3aUCh YACIIA.

AuredpanvecKkue BbIPpAKEHHS

KBagparHb1ii TPEXWIEH, Pa3I0KEHUE KBAAPATHOTO TPEXUWICHA HA MHOMKUTEIIH.

AnreOpanueckas n1poOb. OCHOBHOE CBOMCTBO ajreOpanmyeckoit apoou. CrokeHue,
BBIYMTAHUE, YMHOXKEHHUE, ICTEHUE anreOpandeckux apodeil. PaunoHalIbHbIE BIPAKEHUS U
uX npeoOpa3oBaHUe.

YpaBHeHHS H HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (opMmyia KOPHEH KBaapaTHOrO ypaBHEHus. Teopema
Buera. Peuienne ypaBHeHHH, CBOAAIIMXCA K JMHEHHBIM WM KBaAparHeIM. [Ipocreiime
ApOOHO-PALMOHAIIBHBIC YPABHECHHSI.

['padmueckas wHTEpHpeTalys ypaBHCHHWHA C JABYMs MEPEMEHHBIMHM M CHUCTEM
JIMHENHBIX YPABHEHUH C IBYMs NEPEMEHHBIMU. [IpuMephl pelieHUs: CUCTEM HEJIMHEWHBIX
VPABHEHUI C ABYMS TIEPEMEHHBIMM.

Pelienne TEKCTOBBIX 3a7a4 areOpanyeckum CrocoOoM.,

UucnoBble HEPABEHCTBA W KX CBOMCTBA. HepaBeHCTBO ¢ OIHONW MNEPEMEHHOM.
PaBHOCUIIBHOCTD HEPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW NMEpeMEHHON. CUCTEMBI
JIMHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHOM.

DOyHKIUU

[Tonstue ¢QyHkuuu. OOnNacTe ONPEACIICHUS W MHOXKECTBO 3HAUYCHUH (PYHKLIWH.
CnocoOsl 3ananust QyHKIUIA.

I'padpuk ¢pyHkumu. Urenue cBoiicTB (QyHKIuM no €€ rpaduky. [Ipumepsl rpagukon
(YHKIMIA, OTpaXKaromMX PEATbHBIC TPOLECCHL.

OYHKIHA, ONMKACHIBAIOLINE MPAMYIO U OOPATHYH TPONOPUUOHATIBHBIC 3aBUCUMOCTH,
nx rpadukn. Gyukimn y = x2, y = x3, y = VX, y=|x|. [padudeckoe pelieHne ypaBHeHHit 1
CHUCTEM YPaBHEHU.

9 KUIACC



Yucaa v BBIYUCTCHUS

PannoHanbHpie  uMcna, HMPPALMOHAIBHBIE YHCIA, KOHEYHbIE W OECKOHCUYHBIE
JAeCATHYHbIE ApoOH. MHOKECTBO NCHCTBUTENBHBIX YHCEN, ACHCTBUTEIBHBIC YMCIA KaK
OECKOHEUHBIE JACCATUYHBIC JApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM ACHCTBUTEIIBHBIX YACET U KOOPAUHATHON IIPSIMOH.

CpaBHEHHME  [JEHCTBHUTENIBHBIX  YMCEl, apupmMeTHIECKHE NEUCTBUSA €
NEHCTBUTEIBHBIMU YUCIAMHU.

Pa3mepbl 00BEKTOB OKPYKAKOLIETO MUAPA, JJTUTEIBHOCTh TPOLECCOB B OKPYKAKOIIEM
MHUPE.

[TpnOnm>kEHHOE 3HAUEHUE BEJIMYMHBI, TOUHOCTh NpUOIIKEHUsI. OKPYIJIEHUE YUCEIL
[Ipukuaka v OLIEHKA pE3YyIbTaTOB BEIYACIICHHM.

YpaBHeHHS U HEPABEHCTBA

JluHeiiHoe ypaBHEeHUE. PelieHne ypaBHEHUHN, CBOAALIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PernieHue ypaBHEHWH, CBOIALIMXCA K KBaJpaTHBIM.
bukBagparHoe ypaBHeHHe. lIpumepbl pelieHus YpaBHEHUH TPETbEW W YETBEPTOM
CTETICHEN PA3I0KEHUEM HA MHOKUTEITH.

Pemenne npoOHO-panMOHANBHBIX — YpaBHEHWH. PellleHue TEKCTOBBIX — 3a7a4
anreOpanyecKuM METOIOM.

YpaBHEHHE ¢ ABYMsI IEPEMEHHBIMHA U €ro rpaduk. Pemenne cuctem AByX JIMHEHHBIX
VPaBHEHUH C IBYMs MEPEMEHHBIMU. PellIeHUE CUCTEM ABYX YPaBHEHUN, OTHO U3 KOTOPBIX
JUHENHOE, a Jpyroe — BTOpod creneHH. ['paduueckas MHTEpHpeTanuss CUCTEMBI
VPaBHEHUH C ABYMs IIEPEMEHHBIMU.

Pelienne TEKCTOBBIX 3a7a4 aareOpanyeckum CrocoOoM.,

UncnoBele HEPABEHCTBA U UX CBOMCTBA.

Pelienne nuHERHBIX HEPABEHCTB C OAHOW NEPEMEHHON. Perenne cucreM JIMHEMHBIX
HEPABEHCTB ¢ OHOW mnepeMeHHO. KBanmparHele HepaBeHcTBa. [ 'padmyeckas
WHTEPIIPETALNS HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMs [IEPEMEHHBIMH.

DOyHKIUU

KBangparnunas pynkims, €€ rpadguk u cBoiictBa. [lapabGosa, KoOOpAWMHATHI BEPUIMHBI
napadoJIbl, OCh CUMMETPUU NapaOoJIbI.

Ipaduku Gynkumit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = x| ¥ ux
CBOMCTBA.

Yuc/10BbIE NIOC/1€10BATEILHOCTH U POrPecCHH

[ToHATME  YMCIOBOW  MOCHEAOBATENIIBHOCTH.  3aJaHUE  MOCIECA0BATEIBHOCTH
PEKYPPEHTHOH (hopMyioi 1 PopMyJIoi n-ro uieHa.

ApudpmeTnueckas H reoMerpuyeckas nporpeccur. DopMmynbl  #-r0  YiIeHA
apuPMETHUECKON U TEOMETPUYECKON MPOTPECCHIA, CyMMBI TIEPBBIX 71 YJIEHOB.

H3o6parkeHne 4aeHOB apupMETHUECCKON U TEOMETPUYECKOM MPOrPeCCrii TOUKAMH Ha
KOOPAMHATHOM TJIIOCKOCTH. JIMHEHHBINA U SKCIIOHEHIIUATIBHBIA POCT. CII0XKHBIE MPOLICHTHI.



IHHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA TPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHMS MPOrpaMMbl y4eOHOro Kypca «Anredpa»
XapaKkTEPU3YIOTCA:

1) narpuoTH4eckoe BOCIUTAHHE:

MPOSIBJICHUEM HMHTEpPECAa K NPOLUIOMY M HACTOSALIEMY POCCHMCKON MAaTEMAaTHKW,
LICHHOCTHBIM OTHOILICHUEM K JOCTWDKECHUSAM POCCUACKHX MATEMATHKOB U POCCHUHCKOMN
MAaTEMATAYECKONM IIKOJIBI, K MCIOJB30BAHUID 3TUX AOCTHMIKEHUH B APYTMX HAyKax M
NPUKIAIHBIX CPEpax;

2) rpa)kaaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOSI3aHHOCTEH TPaKIaHWHA W PEAM3allMK €ro IMpas,
NPEACTABICHHEM O MAaTEMATHUYECKAX OCHOBAX (PYHKIIMOHWUPOBAHUS PA3IMUHBIX CTPYKTYD,
ABJICHUH, MPOLEAYp TIPAKIAHCKOTO OOWECTBA (HAOPUMEP, BBIOOPBL, OMPOCHI),
TOTOBHOCTBIO K OOCY)KIEHUIO JTHYECKUX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM  JIOCTHOKEHUM HAyKH, OCO3HAHMEM BAXKHOCTH MOPAIBHO-ITHYECKUX
MPUHLMUIIOB B ACATEIBHOCTUA YYEHOT O,

3) Tpya0BO€ BOCIIUTAHHUE:

YCTAQHOBKOM HA AKTMBHOE y4aCTUE B PELICHUM NMPAKTUYECKUX 3a0a9 MATEMATAYECKOM
HaITPABJICHHOCTH, OCO3HAHUEM BOYXKHOCTU MAaTEMATHYECKOro 00pa30BaHMs HA MPOTKEHUU
BCCH OKM3HM Ui yCOEUIHOW Mpo(eCCHOHANBHOM  JIEATCILHOCTH W PA3BUTHEM
HEOOXOMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM W MOCTPOCHUEM WHIANBUAYAIBHON
TPAcKTOPUM OOPAa30BaHMsT M S>KU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX WHTEPECOB U
0OLIECTBEHHBIX MOTPEOHOCTEH;

4) scTeTn4ecKoe BOCIUTAHHE:

CHOCOOHOCTBIO K SMOLMOHATIBHOMY M 3CTETHYECKOMY BOCIPHUITHIO MATEMATHYECKUAX
OOBEKTOB, 3a/ay, PEIICHWH, PpaCCY>KICHHWHA, YMEHHUIO BHJETb MATEMAaTUYECCKHUE
3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTALMEN B NEIATETBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX NMPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YEJIOBEKA, TPUPOJbI M 0OOLIECTBA, TOHUMAHUEM
MaTeMaTHYECKONH HAYKM Kak c(peprl YEIOBEYECKONH NEATENILHOCTH, STANOB €€ Pa3BUTUS U
3HAYMMOCTHA JUISl PAa3BUTUS LMBWIM3ALMM, OBIAACHUEM S3BIKOM MATEMATUKU H
MAaTEMATAYECKON KYJIBTYPOI KaK CPEACTBOM IMTO3HAHUS MUPA, OBIAJACHAEM MTPOCTEHIIMMU
HAaBBIKAMH MCCIIEIOBATENBCKON ACATENBHOCTH,

6) ¢usuyeckoe BocnUTaHUE, (opMHpPOBaHHE KYJIBTYPbI 3A0pPOBbS H
IMOLHOHAIBHOTO 0J1ATr0NMOJyYHs:



TOTOBHOCTBIO MPUMEHATh MAaTEMaTHUYECCKHE 3HAHHUS B MHTEPECAX CBOETO 3/I0POBBA,
BEJCHHS 3J0POBOro o0pasa >KM3HHM (30POBOE NHUTAHWE, COATAHCUPOBAHHBIM PEXKUM
3aHATHIA W OTIBIXA, PEryJisipHas (pu3nueckas akTUBHOCTH), C(POPMHUPOBAHHOCTHIO HABBIKA
peduieKCHH, TPU3HAHUEM CBOETO NPABA HA OIIMOKY W TAKOTO K€ MPpaBa APYroro 4euoBeKa,

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

OpUEHTALIMCH HA MPUMEHEHUE MATEMATUYCCKUX 3HAHWNA JUIs PEIICHUS 331a4 B
00JaCTH COXPAHHOCTH OKPY>KAKOWICH Cpenbl, MIAaHUPOBAHUS TOCTYNKOB M OLEHKH WX
BO3MOJKHBIX MOCJIEACTBUAN JJIs1 OKPY>KAOLIEH Cpellbl, 0CO3HAHUEM IIOOAIBHOTO Xapakrepa
AKOJIOTHYECKHUX NMPOOJIEM U MyTEH X PELICHHUS,

8) aganTanus K N3MEHSIIOIMMCS YCJIOBHSIM COLHAIBHOI M NPUPOAHOIi Cpeabl:

TFOTOBHOCTBIO K JCHCTBHSM B YCIIOBUSX HEOMPEACTEHHOCTH, TMOBBILICHHID YPOBHS
CBOCH KOMIETEHTHOCTH 4Yepe3 MNPAKTHYECKYIO NEATECIbHOCTb, B TOM YHCIE YMEHHE
YUUATBCA Y APYTUX JHOACH, mproOpeTaTh B COBMECTHOM AEATEIBHOCTH HOBBIE 3HAHWS,
HABBIKM M KOMIIETEHIIUU U3 OMbITA IPYTHX;

HEOOXOMMOCTBIO B (DOPMUPOBAHWM HOBBIX 3HAHWH, B TOM YHCIE (OPMYIMPOBATH
WJIEW, TIOHSTHS, TUMOTE3bl 00 OOBEKTaX M SBJICHUSX, B TOM YHKCJIEC PAHEE HEM3BECTHBIX,
0CO3HaBaTh Ae(UUMUTE COOCTBEHHBIX 3HAHWI M KOMIIETEHTHOCTEH, MIAHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBK) OCO3HABaThb CTPECCOBYK) CUTYALMIO, BOCHPHHUMATH CTPECCOBYIO
CUTYalMI0 KaK BbI30B, TPEOYIOIINH KOHTPMEP, KOPPEKTUPOBATh TPHHUMACMBbIC PELICHHS
U AeicTBHA, (POPMYJIMPOBATh U OLICHUBATH PUCKHU U MOCJIEACTBUS, (POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3naBaTe/IbHBbIEC YHHBEPCAJIbHbBIC YUeOHbIE AeiiCTBUSA

ba3oBbie jJornyeckue aeiicTBus:

e BBIBIITH W XaPaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKKM MaTEMaTUYECKUAX
OOBEKTOB, TOHATHHA, OTHOIICHWHA MEXIy MOHATHAMH, (HOPMYJIHpPOBATH
OTIpPEACTIEHUS OHATUH, YCTAHABIMBAThH CYLIECTBEHHBIN MPU3HAK KIACCU(UKALMK,
OCHOBaHUSs A5l 0000UICHHS U CPAaBHEHM S, KPUTEPHAX MTPOBOAMMOIO aHAJIN3A,

e BOCIPHHUMATE, (opMynTUpOBaTH 51 npeoOpa3oBbIBATH CYXKICHHUS:
YTBEPAUTENbHBIC H OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIIOBHBIC,

e BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IIPOTUBOPEUYHS B
(axTax, TaHHBIX, HAOMIOACHHUIX W YTBEPKIACHMSX, NPEAjaratb KPUTEPUW JUIs
BBISBJICHHS 3aKOHOMEPHOCTENA W ITPOTHBOPEUNIA,

e J€naTh BBIBOABI € HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AK/IFOUCHUH 110 aHAJIOTHH,

e pa3duparh JOKA3aTEIbCTBA MATEMATUUYECCKUX YTBEPXKIACHWH (MpsAMBIE W OT
OPOTUBHOIO), TPOBOAWUTH  CAMOCTOSITEIBHO  HECJOXKHBIE  JOKA3aTeNIbCTBA



MaTeMaTHYECKUX (PAKTOB, BHICTPABaTh APTyMEHTALMIO, TPUBOIUTE MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS,

BbIOMpaTh CrOco0 penieHus y4eOHOM 3a1auu (CpaBHUBATh HECKOJIBLKO BAPHAHTOB
peleHus, BbIOMpPATh HAWOOJIEE TMOAXOAAIMHA C YYETOM CaAMOCTOSITENIBHO
BbIJICJICHHBIX KPUTECPHEB).

ba3oBbie ucciien0BaTeIbCKHE ACHCTBUS .

UCIOJb30BaTh BOMPOCHI KaK MCCIICAOBATENIbCKAA HMHCTPYMEHT  TO3HAHUS,
(GopMynupoBaTh  BOMPOCH,  (PUKCUPYIOIMIME  MPOTUBOPEUYHE,  Mpodiemy,
CaMOCTOSITENIBHO YCTAHABIMBATh MCKOMOE M JAHHOE, (POPMUPOBATH TUMOTE3Y,
apryMEeHTHPOBATH CBOIO MO3ULINID, MHCHHUE,

OPOBOJAWTH MO  CAMOCTOSITEIBHO  COCTABJICHHOMY  IUIAHY  HECIJIOXKHBIA
SKCIEPUMEHT, HEOONBIIOE MCCICAOBAHAE [0 YCTAHOBIICHUIO OCOOEHHOCTEH
MaTEMaTHYECKOTO 0OBEKTA, 3aBUCUMOCTEH OOBEKTOB MEKIY COOOIA;
CaMOCTOATEABbHO  (PopMyupoBaTh O0O0OMICHUS M BBIBOJABI IO PE3yJbTaTam
OPOBECAEHHOTO  HAONMIOACHMS,  MCCICAOBAHWSA, OLEHUBATh  JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB M 0000IIEHWIA;

NPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLECCca, a TaKXKE BbIJIBHIaTh
PEINOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCITOBUSIX.

PabGora ¢ nunpopmanueii:

BBISIBJISITH ~ HEAOCTATOYHOCTh M W30BITOYHOCTH  HMH(OPMALMK,  JAHHBIX,
HEOOXOMMBIX JJIsl PELICHMS 3a1a4H;

BbIOMpAaTh,  AHAJIM3UPOBATh, CUCTEMATM3MPOBATH WM  HMHTEPNPETUPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM IPEICTABICHHUS,

BbIOMpaTh (POpMy MPEACTaBICHHS MHPOpPMALMH M WIIHOCTPAPOBATH PELIACMBIE
32124l CXeMaMU, JuarpaMmMamMu, MHOHM rpagukoil 1 uX KOMOMHALMSMU,
OLICHWBATh HAAEKHOCTh MH(POPMALIMKA MO KPUTEPHAM, MPEATIOKEHHBIM YUATEIEM
WK C(POPMYJTMPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE AeHCTBHS:

BOCIIPUHUMATh U (OPMYIMPOBATH CYKACHHUS B COOTBETCTBUU C YCIIOBUSMH W
LEJISIMA  OOLICHHMS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOK) TOYKY 3PEHUS B
VCTHBIX M MHUCBMEHHBIX TEKCTAaxX, AABaTh IOSCHEHUS II0 XOMy PELICHUS 3a7auH,
KOMMEHTHPOBATH ITOJIYYCHHBIN PE3YIIbTaT;

B XOJ¢ OOCYKIEHMs 3aJaBaTh BOMPOCHI MO CYINECTBY OOCYXKHAEMOW TEMBI,
npoOJIeMbl, pEIIacMoil 3ajauv, BBICKA3bIBaTh HJCH, HAILICICHHBIE HA TOWUCK
PELICHNS, COMOCTABIATE CBOU CYXKICHHUS C CYKICHUAMHU APYIUX YYaCTHUKOB
auanora, OOHapy>KMBaTh Pa3iMuMe M CXOJCTBO MO3ULMI, B KOPPEKTHOH Qopme
(opMyIHpPOBaTE PA3HOINIACHS, CBOW BO3PAKECHUS,



e TMPEACTABIATH PE3YJbTAThl PEUICHHS 3aJa4M, SKCIICPUMEHTA, WCCICAOBAHHUS,
NPOEKTa, CAMOCTOSITENILHO BBIOMpPATh (hOpMar BBICTYIUICHHS C YYETOM 3a1ady
NPE3EHTALNN U OCOOCHHOCTEH ay TMTOPUH;

e TMOHMMATh M HCIOJIB30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUAYAIbHOMN
paboTHI X PELIEHUM YYEOHBIX MATEMATHUECKUX 3a/a4,

e TMPHHHAMATH 1EJIb COBMECTHOH JEATEIBHOCTH, IUIAHWPOBATh OPTaHU3ALUIO
COBMECTHOI paboThI, pacnpeAcisaTh BUAbI paboT, JAOTOBapHBAThCS, 00CYKIATh
MPOLECC U PE3YJIbTAT PA0O0THI, 0000IATH MHEHUS HECKOJBKUX JIFOJIEH;

e YYaCTBOBATh B TPYMNOBBIX (popMax padoTel (0OCYXKACHHUS, OOMEH MHEHUSIMHU,
MO3TOBBIE LITYPMBI M JAPYTWE), BBINOJHATH CBOK 4YacTb pabOTHl U
KOOPAVMHHUPOBATh CBOM JECHCTBUS C JAPYTUMH WICHAMU KOMAaHMbBI, OLECHUBATh
Ka4eCTBO CBOETO BKJIaAa B OOWMIA MPOAYKT MO KPUTEPUIM, C(HOPMYJIMPOBAHHBIM
YYaCTHUKAMHU B3aMMOJCHCTBUSI.

PeryasituBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE ACiiCTBUS

Camoopranu3anusi:

e CaMOCTOSITENIBHO COCTAaBJIATh IUIAH, aJTOPUTM PEIICHUS 3aa4M (MU €r0 4acTh),
BbIOMpATh CIMOCOO PEUICHHS C YYETOM MMEIOINUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEHM, apryMEHTUPOBATh M KOPPEKTHPOBATh BAPHAHTBI PELICHUNA C
y4€TOM HOBOM MH(pOpPMAaLIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJICKT:

e BIAJECTH CHOCOOAMHM CaMOINPOBEPKH, CAMOKOHTPOJIA Mpolecca M pe3yJprara
pELIEHUs] MaTEMATUYECKOM 3a1a4H;

e TMPEABHUIECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMUKHYTh NPU PCIICHUM 3aauM,
BHOCUTh KOPPEKTHBbI B JESATEIILHOCTH HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yabTaTa ACATCIBHOCTH MOCTABIEHHOW MLEM W
YCIIOBUSIM, OOBSCHATH MPUYHHBI JOCTH>KECHUS WIH HEJOCTHIKEHUS LIETTN, HAXOIUTh
OomuOKyY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 kjacce oOy4aroUuics MOJYYUT CIICAYHOUINE MPEAMETHBIC
PE3YJIbTATHI:
Ymucaa ¥ BbIMUCICHUS
BhINonHATE, coueTast yCTHBIE U TUCbMEHHBIE MPUEMBI, apU(PMETUUECKUE TCUCTBUS C
PaLMOHATBHBIMA YUCJIAMH.



HaxoauTe 3HaUeHUs YMCIIOBBIX BBIPAKEHUI, TPUMEHATh Pa3HOOOpa3HbIe COCOObl U
NPUEMBI BBIUMCTICHUS 3HAYCHUNA JPOOHBIX BBIPAKECHUH, COAEP)KAMIMX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.

[lepexomute OT oAHOH (HOPMBI 3amucu uYucend K ApPyroi (mpeoOpa3oBBIBATH
JECATHYHYHO APOoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JIECATUYHYIO, B YaCTHOCTH B
OECKOHEYHYIO IECATUUHYIO APOOB ).

CpaBHUBAThL U YNOPSIA0OYMBATH PALIMOHATIBHBIE YHACTA.

OKpyrasTe yncia.

BBIMONHATE TPUKUAKY M OLEHKY pe3yabrara BBIYACICHWH, OLECHKY 3HAYCHUMN
YUCJIOBBIX BBIPAKCHUI. DBBINMONHATE JOEHCTBHS CO  CTENEHAMM C HATypPaJbHBIMU
[T0Ka3aTeIIsIMHU.

[IpuMEHATH IPU3HAKK ACITIMMOCTH, PA3JIOKEHUE HA MHOYKUTEIN HATYPAIBHBIX YHCETT.

Pewmare npakTUKO-OPUEHTUPOBAHHBIEC 3a[1a49M, CBSA3AHHBIC C OTHOLICHUEM BEJIUYMH,
MPONMOPLUHUOHAIBHOCTBIO BEIMYMH, ITPOLEHTAMHU, MHTEPIPETUPOBATH PE3YJIBTATHI PEIICHHUS
3a/1a4 C yY€TOM OIPAaHUYCHHIA, CBS3aHHBIX CO CBOHCTBAMM PACCMATPUBACMBIX OOBEKTOB.

AJsre0panyecKue BbIPaKeHUs!

Hcnonb3oBare anreOpandyecKyr0 TEPMUHOJOTHUIO M CHUMBOJIMKY, MPUMEHITH €€ B
poLECcCE OCBOCHMS yUeOHOT0 Marepuana.

Haxomute 3HaueHHMs OYKBEHHBIX BBIPQKCHWWA TOPH  3aJaHHBIX 3HAYECHMSIX
MEPEMEHHBIX.

BeImonHATe npeoOpa3oBaHMs LENOT0 BBIPAKECHUS B MHOTOYIEH MPHBEACHUEM
NOJ0OHBIX CJIAracMbIX, PACKPBITHEM CKOOOK.

BBINOMHATE YMHOKEHUE OJHOWICHA HA MHOIOYJIEH U MHOIOY/IEHA Ha MHOTOYJIEH,
NPUMEHTH (POPMYJIBI KBapara CyMMBbI U KBaapara Pa3HOCTH.

OCYIIECTBIAT PA3N0KEHUE MHOTOWIEHOB HA MHOMKMTENIHA C MOMOLIBK) BBIHECEHUS
3a CKOOKM OOIIEr0 MHOKHTENS, TPYNIUAPOBKH ClAraéMblX, NPUMEHEHHS (OpMYT
COKpall¢HHOIO0 YMHOXKCHUS.

[TpumensaTh mpeoOpa3oBaHKWs MHOTOWICHOB JJIsS PELICHUS PAa3IMUHBIX 337a4 M3
MATEMATHUKH, CMEKHBIX MPEIAMETOB, U3 PEATBHON TPAKTUKH.

Hcnonb3oBare CBOMCTBA CTENEHEN €  HATYpPajlbHBIMA  TOKa3areiasMH Ul
npeoOpa3OBaHUSI BBIPAKECHUH.

YpaBHeHHs H HEPABEHCTBA

Perare IMHEHHBIE YpaBHEHNS C OJHOW MMEPEMEHHOM, MPUMEHSS IpaBuia mepexona
OT UCXOJHOTO YPABHEHHMS K PABHOCUIIBHOMY eMy. [IpOBEPATH, ABISETCSA JIM YUCIIO KOPHEM
YPABHEHUS.

[IpumeHsaTh TpaduuecKkue METOAbI MPH PEIICHUM JMHEHHBIX YPaBHEHUN W HX
CUCTEM.

[TonOupare npyMepsl AP YUCEI, SBISIOIMXCS PEIICHUEM JIMHEHHOTO YPAaBHEHUS C
JBYMS IEPEMEHHBIMMU.



CTpouTe B KOOPAMHATHON IUIOCKOCTH T'padUK JIMHEHHOTO ypaBHECHUS C ABYMs
NEPEMEHHBIMU, MOJIB3YSCh FPa(pUKOM, TPUBOJUTH MPUMEPHI PELICHHS YPABHECHHSI.

Pewmare cuctempl IBYX JTMHEHHBIX YPABHEHHN C ABYMsI IEPEMEHHBIMU, B TOM YHUCIIE
rpaduyecku.

CoCTaBnATh M PEIIaTh JIMHEWHOE YPABHEHUE WUITM CUCTEMY JIMHEHHBIX YPABHEHH 110
YCJIOBHIO 337141, UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOy YEHHBIH
pe3yabTar.

DyHKIUU

H3o0paxkaTe Ha KOOPAMHATHOM NPSIMOH TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOPAMHATAM, JIyYd, OTPE3KM, WHTEPBAIBI, 3alMCHIBATH YUCJIOBBIC IPOMEKYTKH HA
anreOpanvyeckoM SI3bIKE.

OrmeyaTte B KOOPAVMHATHON TMJIOCKOCTH TOYKM 1O 3aJaHHBIM KOOPAMHATAM, CTPOUTh
rpadukn muHeHbIX QyHKUMA. CTpouTh rpaduk QyHKImM y = [X|.

OnucelBaTh ¢ MOMOWIBIO (PYHKIUI W3BECTHBIE 3aBUCUMOCTH MEKIY BEIMYMHAMM:
CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIMUYECTBO, CTOMMOCTB, MPOU3BOAUTEIBHOCT,
BpeMsi, 00bEM paboTHL

HaxoauTe 3HaueHne (PyHKIMU N0 3HAYEHUIO €€ apryMeEHTA.

[Tonumare rpaduueckuii cnoco0 MNPEACTABICHUS W aHauu3a WH(pOpManuy,
U3BJIEKaTh M WHTEPHPETHPOBATH MH(POPMALMIO M3 T'Pa(QUKOB peabHBIX MPOLECCOB M
3aBHCUMOCTEH.

K xoH1y oOyueHus B 8 kiacce oOyyaromuiics MOMYYUT CIAEAYIOMIME MPEIAMETHBIE
PE3YJIBTATHI:

Yucaa 1 BbIYHCICHUS

Hcnonb30Bare HAYanbHBIE MPEACTABICHUS O MHOMKECTBE ACHCTBUTEIBHBIX YHUCEI
JUIS CPABHCHHWS, OKPYIJICHMST W BBIYMCICHWH, W300paXkaTh JCHCTBUTENBHBIC YHCIA
TOYKaMH Ha KOOPAWHATHOM ITPAMOiA.

[TpuMeHITh TOHITHE apU(PMETUIECKOTO KBAIPATHOTO KOPHS, HAXOAUTh KBAJAPATHBIC
KOPDHH, WCIOJIb3Ysl MPU HEOOXOAMMOCTH KalbKYJSATOP, BBIMONHATH MNPeoOpa3oBaHUs
BBIPOKEHUN, COAEPIKAIIMX KBaAPaTHBIE KOPHH, UCITOJIB3YsI CBOMCTBA KOPHEM.

Hcnonb30Bare 3anucH OONBIINX U MAIBIX YACET C MOMOIIBIO JECATUYHBIX APOOeii n
creneHnen yncna 10.

AJsre0panyecKue BbIPaKeHUs!

[IpUMEHITh TOHATHE CTENEHU € LEIBIM MMOKA3aTENIEM, BBIMOIHIATE TPE0Opa30BaHus
BBIPOKEHUM, COACPIKALIMX CTEIECHM C LETIBIM MMOKA3aTENEM.

BBINONMHATE  TOXKAECCTBEHHBIE NPEOOpPA30BaHUSl PALMOHAIBHBIX BBIPAKECHUI Ha
OCHOBE MIPABWJI ACHCTBUAN HAJ MHOTOWICHAMH U aNreOpandyecKuMu JpoOsIMH.

PacknanpiBaTh KBaApaTHBINA TPEXWICH HA MHOKUTEIIH.

[TpumensaTe npeoOpa3oBaHUsl BBIPAKCHHWA [UIsl PELICHMs] Pa3IMYHBIX 3a4ad M3
MATEMATHUKH, CMEKHBIX MPEAMETOB, U3 PEATBHON TPAKTUKH.



YpaBHeHHs H HEPABEHCTBA

Pewrare nMHEWHBIE, KBaApaTHbIE YPAaBHEHUS W palMOHAJIbHBIE YPaBHEHUS,
CBOJALLAECS K HAM, CHCTEMBI ABYX YPABHEHHI C ABYMS ITIEPEMEHHBIMHU.

[IpoBOaUTE MPOCTEHIINE WCCIEAOBAHUSA YPABHEHUA W CUCTEM YPaBHEHWIl, B TOM
YUC/IE € MNPUMEHEHMEM Trpa@uyecKuX TMPEACTABICHUN (yCTaHABIMBaTh, WMEET JIH
YPaBHECHHE WJIM CUCTEMA YPABHEHU I PELICHHUSI, ECIIH UMEET, TO CKOJIBKO, M MPOYEE).

[Tepexoauth OT cnoOBeCHOH (POPMYJIMPOBKM 3a7aud K €€ anreOpandecKkoil MOJen ¢
IIOMOIIBIO COCTABJICHWSI YPAaBHEHUS WJIM CUCTEMBl YpPaBHEHWN, WHTEPHNPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3a]1a4M [TOJTYUYEHHBINA PE3YIIbTAT.

IIpuMeHATE CBOMCTBA YWCIOBBIX HEPABEHCTB JUIA CPaBHEHWs, OLIEHKH, peLIaTh
JIMHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHCTEMBI, JaBaTh T'paUuECKyro
WJUTIOCTPALIMIO MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

[TonuMare W WCHONAB30BaTh (YHKIUOHAIBHBIC TIOHATHAS W S3bIK (TEPMUHBL,
CUMBOJIMYECKUE 0003HAYCHUS ), OTIPEACIATh 3HAYCHUE (PYHKIIMK MO 3HAYCHUIO ApPTyYMEHTA,
OMPEACIIATh CBOMCTBA PyHKIMMU N0 €€ TpaduKy.

Crpouts rpaQuKy 3JIEMEHTAPHBIX (PYHKIMI BUOA:

y=k/x, y = x2,y = x3,y = [x|, y = VX, OIHCHIBATH CBOMCTBA YMCIOBOM (PYHKIMHU MO
e€ rpaduky.

K xoH1y oOyueHus B 9 kiacce oOy4aromuiics MOMYYUT CIAEAYIOMIME MPEIAMETHBIE
PE3yAbTATHL:

Yucaa 1 BbIYHCICHUS

CpaBHEBATH U YIIOPSAOYMBATH PALMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BeImonHATE  apuMeTHUECKHE OEHCTBUS C PAUMOHAIBHBIMM YMCIAMH, COYETast
YCTHBIE W TUCHbMEHHBIE TPUEMBL, BBINIOJIHATE BBIYUCIIEHUS C UPPALMOHATIBHBIMUA YMCIIAMH.

HaxonuTh 3Ha4YeHUs CTENEHEW € LENBIMU IOKa3aTelssMU W KOPHEW, BBIYUCIATH
3HAYEHUS YUCITOBBIX BBIPAKEHUH.

OKpyrisiTe JEHCTBUTENBHBIE YU CIIA, BBITOJHATE TPUKUIKY PE3YJIBTATA BEIUMCIICHUH,
OLICHKY YMCIIOBBIX BBIPAKEHUM.

YpaBHeHHS H HEPABEHCTBA

Pewrare nMHEWHBIE W KBaJpaTHBIE YpPAaBHEHUWS, YPABHEHHS, CBOMSIIMECH K HUM,
npocreiimme JpoOHO-PANMOHAIBHBIE YPABHEHHSI.

Pemrare cucteMsl ABYX JMHEWHBIX YPABHEHUN C JBYMs NMEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBISAETCS JTUHEWHBIM.

Pemate TeKCTOBBIE 3aAauu anreOpanyecKuM CIocOOOM C MOMOLIBI) COCTABJICHUS
VPaBHEHUS WU CUCTEMBI IBYX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

IIpoBOaUTE MPOCTEMIINE HUCCIEAOBAHUSA YPABHEHUA W CUCTEM YPAaBHEHWH, B TOM
YUClie € MNPUMEHEHMEM Trpa@uyecKuX TMPEACTAaBICHUN (yCTaHABIMBAaTh, WMEET JIH
YPaBHECHHE WJIM CUCTEMA YPABHEHUI PELICHUS, ECITH UMEET, TO CKOJIBKO, U IPOUEE).



Pemare nuHElHbIE HEPABEHCTBA, KBAJpPATHbIC HEPABEHCTBA, M300paXkaTh PEIICHUE
HEPABEHCTB HA YUCJIOBOH MPAMOIA, 3aNIUChIBATH PELICHUE C TTOMOLUBK CUMBOJIOB.

Pemare cucrembl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIFOYAROLIUE
KBaJPAaTHOE HEPABEHCTBO, M300pa’kaThb PEHICHUE CUCTEMbl HEPABCHCTB HA YMCIOBOM
MPSMO#, 3aMUCBIBATh PELICHUE C TIOMOILIBK CUMBOJIOB.

Hcnonbe30Bark HEPABEHCTBA MPU PELICHUM PA3JIMYHBIX 3a0a4.

DyHKIUU
PacnoznaBate  (yHKIMM  M3YyYCHHBIX  BUJOB. [loKa3biBaTh  CXEMATUYECKU

PacronoXeHNe Ha KOOPAUHATHON ITOCKOCTH rpadukoB PyHKUMA Buaa: y = kx, y = kx +
b,y =kix,y =ax2 + bx + ¢, y = x3, y = Nx, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHII
K03 (h(PUIMEHTOB, ONMKMCHIBATH CBOMCTBA (PYHKIIMIA.

Crpoute W wu300pakaTb CXEMATHYECKH TpaduKh KBAAPATUUHBIX (PYyHKUWH,
OIMKCHIBATH CBOWCTBA KBAAPATHUHBIX (DYHKIMI MO MX rpadukam.

Pacno3naBath KBagpaTHuHyr) (QyHKOHIO 10 (QOpMyJe, NPUBOAUTH NPUMEPHI
KBaJAPATUYHBIX (DYHKUMI U3 PEATbHON XKU3HU, PU3UKHA, TCOMETPHUU.

YucioBblie NOC/IEA0BATEIBLHOCTH U NPOrpeccHm

Pacno3HaBaTte apu(METHUECKYI0O W TEOMETPHUYECKYI0 MPOrPECCMM TPH  Pa3HBIX
crnioco0ax 3aJaHusl.

BBINOMHATE BEIYACIEHUS C UCMONIB30BAaHUEM (POPMYJ N-r0 4ieHA apu(PMeTnyecKon
1 TEOMETPUYECKON IIPOTPECCUI, CYMMBI IIEPBBIX N WICHOB.

H3o6paxkaTe 4neHsl TOCAEA0BATENBHOCTH TOUYKAMHU HA KOOPIMHATHON TUIOCKOCTH.

Pemare 3amaum, CBS3aHHBIE C YKMCIOBBIMH TOCIEAOBATEIBHOCTAMH, B TOM YHCIIE
3a7]a44 U3 PEATTbHOM >KU3HU (C UCIOJIB30BAHUEM KAJTBKYJIATOPA, HA(PPOBBIX TEXHOJOTHIA).



TEMATUYECKOE INMNJIAHNPOBAHWE
7 KNNACC

Konmn4yecTtBo 4yacoB

HanmeHoBaHVe pa3fesnoB n TeM
Ne n/n KOHTpO/IbHbIE MpakTudeckue
nporpamMmmmbl Bcero
paboThl paboThl

Yucna u BbluncneHunsa. PaunoHasbHble

25 1
yucna
Anrebpanyeckue BblpaKeHns 27 1
Y paBHeHUA U HepaBeHCTBa 20 1
KoopauHatel n rpagukn. ®yHKLNUK 24 1
MoBTOpeHue n obobLeHNe 6 1

OBW EE KONMMYECTBO YACOB MO NMPOrPAMME 102 5 0

ONEeKTPOHHbIE

(undpoBble)
o6pasoBaTenbHble

pecypcsbl

buénmnoteka LLOK
httDs://m.edsoo.ru/7f415b90

bubnnoteka LOK
httos://m.edsoo.ru/7f415b90

buénmnoteka LOK
httos://m.edsoo.ru/7f415b90

Buonuoteka LLOK
https://m.edsoo.ru/7f415b90

buénmnoteka LLOK
https://m.edsoo.ru/7f415b90


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

Ne n/n

10

OBWEE KONMMNYECTBO HWACOB MO NPOITrPAMME

HavnmeHoBaHWe pa3fesioB U TeM
nporpamMmmbl

Uucna n BolyncneHnda. KeagpatHble KOpPHMU

Yuncna n BeluncneHnsa. CteneHb € LenbiM
noKasaTesiem

Anrebpanyeckune BbIpaKeHus.
KBagpaTHbIil TPEXUneH

Anrebpanyeckne BblpaxeHus.
Anrebpanyeckas gpobeb

Y paBHeHWs 1 HepaBeHCTBA. KBagpaTHble
ypaBHeHUA

YpaBHEHWA U HepaBeHCTBA. CUCTeMbl
ypaBHEHMW

Y paBHeHUs 1 HepaBeHCTBa. HepaBeHcTBa

DyHKUMN. OCHOBHbIE MOHATUA

DYHKUUKN. YHnucnoBble PYHKLUN

MoBTopeHune n obobLeHNe

8 KJ/IACC

Konmn4yecTtBo 4yacoB

Bcero

15

15

15

13

12

102

KOHTpO/IbHbIE
pa6oThbl

MpakTuyeckue
pa6oThl

ONEeKTPOHHbIE

(undpoBble)
o6pasoBaTesibHbIe

pecypcbl

buénnoteka LLOK
httDs://m.edsoo.ru/7f417af8

bubnmnoteka LOK
httos://m.edsoo.ru/7f417af8

buénnoteka LLOK
https://m.edsoo.ru/7f417af8

buénmnoteka LOK
https://m.edsoo.ru/7f417af8

buénnoteka LLOK
httos://m.edsoo.ru/7f417af8

bubnmnoteka LOK
https://m.edsoo.ru/7f417af8

buénmnoteka LOK
https://m.edsoo.ru/7f417af8

buénmnoteka LOK
https://m.edsoo.ru/7f417af8

bubnmnoteka LOK
httos://m.edsoo.ru/7f417af8

buénmnoteka LOK
httos://m.edsoo.ru/7f417af8


https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Ne n/n

OBW EE KONMMNYECTBO HWACOB MO NPOITrPAMME

HanmeHoBaHne pasfenos N Tem
nporpammbl

Yncna v BblUUCIEHUS. ﬂ,eVICTBMTeﬂbeIe
ymncna

Y paBHEHUSA 1 HEpaBEHCTBA. Y paBHEHUA C
OA4HOI NepemMeHHO

Y paBHeHUNA 1 HepaBeHcTBa. CucTembl
ypaBHEHMWN

Y paBHeHUA U HepaBeHCTBa. HepaBeHCcTBa

D yHKUNN

Yuncnosble NocreoBaTeNbHOCTHU

MoBTopeHue, 0606l EHNE, cCMCTEMATM3AL U

3HaHUMN

9 K/1IACC

Konmn4yecTtBo 4yacoB

Bcero

14

14

16

16

15

18

102

KOHTpoO/ibHbIE
pa6oThbl

MpakTnyeckue
pa6oThl

ONEeKTPOHHbIE

(undpoBbie)
obpa3oBaTefibHble

pecypcsbl

buébnuoteka LLOK
httDs://m.edsoo.ru/7f419d08

bubnunoteka LOK
https://m.edsoo.ru/7f419d08

bubnunoteka LLOK
httos://m.edsoo0.ru/7f419d08

bubnunoteka LLOK
httos://m.edsoo0.ru/7f419d08

bubnunoteka LOK
https://m.edsoo.ru/7f419d08

bubnunoteka LOK
https://m.edsoo.ru/7f419d08

bubnunoteka LOK
https://m.edsoo.ru/7f419d08


https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




