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JUIsl 00Y4aroIIKXCsl OCHOBHOT'O 00111ero 00pa3oBaHus

Ha 2021/2026 yueOHbIH TO



Hacrosimass pabowass mporpamma pa3paboTaHa B COOTBETCTBUM C OCHOBHBIMHU
MOJIOKEHUAMHU (heZiepalIbHOTO TOCYIAapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTa OCHOBHOTO
obmiero oOpa3oBaHus, IUIAHUPYEMBIMH pe3yJlbTaTaMM OCHOBHOIO 0OLIero oOpa3oBaHus,
TpeOOBaHUSMH OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3zoBaHUs
MOY «COHINely» 3MP, paboueii mporpaMmMoii BOCIIUTAaHUS U OPHEHTHPOBaHA HAa PabOTy 1O
yueOHuKy «Anredpa», asrop C.M. Hukonbckuii, ron nzganus 2016.

[Tporpamma mpenHa3sHaueHa s oOydaromuxes 7 — 9 kiaccoB 0011eo0pa3oBaTesIbHON
mKoJabl. OCOOEHHOCTH pa3BUTHS OOYYAIOLIMXCS JAaHHBIX KJIACCOB W YPOBEHb OOIIEro
00pa3oBaHus — CpEIHUM.

[Ipeamer oTHOCHUTCS K MpPEeAMETHOM obmacTu «MartemaTtuka U MHPOPMATUKa» U SBISETCS
00s13aTesIbHOM YacTh0 yuyeOHOro IIaHa. B cooTBeTCTBUM ¢ y4eOHBIM IUIAHOM U IPUMEPHOU
nporpaMMoil Ha mpeaMmer «Anredpa» B 7-9 kiacce otBoauTcs 3 yaca B Hexeno. Beero 306
YacoB.

IlnanupyemMblie pe3yibTAaThl OCBOCHUSA Y4eOHOTI0 MpeaMeTa «Ajaredpay».
JIuunocmmuuie pezyromameot.
JImdHOCTHBIE  pE3yJibTaThl OCBOEHHUS MIpPOrpaMMbl  y4eOHOTO TpeaMmeTa  «aiaredpa»
XapaKTEepU3YIOTCSI:
MaTPUOTUYECKOE BOCIIUTAHUE:

IIPOSIBJICHUEM HMHTEPECA K IIPOLUIOMY M HACTOALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOILIEHUEM K JOCTHUKEHUSM POCCHUICKUX MaTEMaTUKOB H
pOCCHUICKON MaTEMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JTIOCTHKEHHUH B IPYyTrUX HayKax
U TIPUKIIATHBIX cepax rpakIaHCKOe U JyXOBHO-HPABCTBEHHOE BOCITUTAHUE:
TOTOBHOCTBIO K BBHIMIOJIHEHUIO OOS3aHHOCTEH TpaKAaHWHA M peaIM3aldd ero Impas,
MPEJICTABICHUEM O MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYP,
SIBJICHU, TPOIEIyp TPAKIAHCKOTO oO0ImIecTBa (BBIOOPHI, OMPOCH M TP); TOTOBHOCTHIO K
00CYXXKJIEHUIO ATHUYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKEHUI
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKHX MPHUHIIUIIOB B JESITEIBHOCTH Y4EHOTO
TPYZIOBOE BOCIIUTAHUE:!
YCTAaHOBKOM Ha AaKTHUBHOE Y4YacCTHE€ B PEIICHUM MPAKTHUYECKUX 3a7ad MaTeMaTUYECKOU
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEeMAaTUYECKOTO 00pa3oBaHUsl Ha MPOTSKEHHUH
BCEH KU3HU JUIsl YCIEITHOW MPO(ECCHOHANBHON AESITENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHHI{; OCO3HAHHBIM BHIOOPOM M MOCTPOCHHUEM HHAWBUIYaTbHOU TPAeKTOPUU 0O0pazoBaHUs
U JKU3HEHHBIX IUJJAaHOB C YYETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX NOTPEOHOCTEH
DcTeTH4eCcKoe BOCIIUTAHUE:
CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPHUATHIO MaTeMaTHYECKHUX
00BEKTOB, 3a/ay, pEIICHWH, pacCyXJICHUW; YMEHHMIO BHAECTh  MaTEMaTHUUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE
LleHHOCTH HAYYHOI'O MO3HAHMSA:
OpUEHTAIle B JEATEeIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX NpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUs YEJIOBEKa, IPUPOJbI U OOIECTBA, MOHUMaHHEM
MaTeMaTHUYeCKON HayKu Kak cdepbl 4eIoBeueCKOW AeATeIbHOCTH, JITalloB €€ Pa3BUTHUS H
3HQUMUMOCTU JJIi  Pa3BUTHS  IMBWIM3AIMH; OBJQJCHHEM S3BIKOM MaTeMaTHKU W
MaTE€MaTUYeCKOW KyJIbTYpOH Kak CpPEACTBOM IO3HAHUS MHUpPA; OBJIAJIEHUEM MPOCTEUILINMHU
HaBbIKaMU HCCIIEA0BATEIBCKOM e TEIbHOCTH
Oduznyeckoe BOCMUTAHUE, (POPMUPOBAHUE KYIBTYPHl 3J0POBbS M  OMOIMOHAIHLHOTO
Oyaromnoyyuus:
TOTOBHOCTBIO MPUMEHATh MaTEMaTUUECKHE 3HAHUSI B MHTEpeEcax
CBOETO  370pPOBbsl, BENEHUS  3J0pOBOr0  oOpa3a  JKWM3HM  (30pOBOE  IHUTAHUE,
cOaNMaHCUPOBAHHBIM PEXUM 3aHATUH W OTHbIXa, peryisipHas (uU3HUecKas aKTUBHOCTH);
c(hOpMUPOBAHHOCTHIO HaBBIKA PEQIICKCHH, MPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TaKOTO
K€ TIpaBa JAPyroro 4ejaoBeKa
JKO0JI0rH4ecKOe BOCIIUTAHHE:



OpUEHTallel Ha NPUMEHEHHWE MAaTeMaTH4YeCKMX 3HAHWM i1 penieHusl 3agad B 00JacTH
COXPAHHOCTH OKPYXKAIOIIEH cpeipl, MIAHUPOBAHUS TMOCTYIIKOB M OIICHKH WX BO3MOXHBIX
MOCIEACTBUM JIJIS1 OKPY>KAIOIIEH Cpelibl; 0OCO3HAHUEM TJI00aIBbHOTO XapaKTepa SKOJIOTHYECKUX
Ipo0JIeM U IyTel UX peleHus

JMYHOCTHBIE PE3yJIbTaThl, 00ECIEUNBAIOIINE aIallTAllUI0 O0YYaAIOUIerocss K M3MEHSIOIIMMCS
YCJIOBHSIM COLIMAJIBHON U IPUPOIJHOU CPEbL:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NEeSATEIbHOCTh, B TOM YHCJIE YMEHHE YYHUTHCA Y
OpYTuX JIoJied, mpuoOpeTaTh B COBMECTHOM JESATENIbHOCTH HOBBIC 3HAHMS, HaBBIKU U
KOMIIETCHIIMH U3 OTBITA JIPYTHUX;

HEO0OXOUMOCTHIO B JOPMUPOBAHUHU HOBBIX 3HAHUU, B TOM YHCIIE

(dbopMynHpoBaTh UIEH, IOHATHUS, THIIOTE3Bl 00 0OBEKTaX M SBJICHUAX, B TOM YHCIEC paHee He
M3BECTHBIX, OCO3HABATh Je(PUIIUTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, IIIaHUPOBATh
CBOE pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIUIO
KaK BBI3OB, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATH NMPUHUMAEMbIC PEIICHUS U JCHCTBHS,
(dbopMyITUpOBATh U OLIEHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT
Memanpeomemmnuvle pe3yiomamel.

MetanpeameTHble pe3yabTaTbl OCBOCHUS MPOTPAMMBI  y4eOHOrO MpeAMeTa «anredpar
XapaKTEpU3YIOTCS  OBJIAJEHUEM  VHUBEPCANbHbIMU — NO3HABAMENbHLIMU — OeUCMBUIMU,
VHUBEPCAIbHBIMU  KOMMYHUKAMUBHBIMU OeUCMBUAMU U YHUBEPCATbHbIMU De2yIAMUSHbIMU
OelcmeusIMu.

1) Vuusepcanvuvie nozmasamenvhvle Oelicmeuss obecneuusarom ghopmuposanue 0a308vlx
KOZHUMUBHBIX NPOYECCO8 00y4aoumuxcs (0c8oeHue Memooo8 NOIHAHUL OKPYHCAIOWe20 MUpd,
NpUMeHeHUe  JI02UYeCKUX,  UCCe008ameNbCKUX — onepayuti, yMeHuni pabomams ¢
ungopmayueti). 6a30BbIC JIOTUIECKUE ACHCTBUA:

® BBIIBJIATH M XapaKTEPH30BATh CYIIECTBEHHBIC NPU3HAKKM MATEMaTHYECKHUX OOBEKTOB,
MOHITHUM, OTHOLICHUH MEXIy MOHATUAMU; (OPMYIHUPOBATH OMPENCIICHUS TMOHSATHUH;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCU(PHUKAIMHA, OCHOBAHUS Uil 000OIIEHHS U
CpaBHEHHUS, KpUTEPUU TPOBOAMMOTO aHAIIN3A,

® BOCIIPUHUMATh, (HOPMYIHPOBATh U TMPEOOPa3OBBIBATH CYXKACHUS: yTBEPAUTEIbHbIE U
OTpUIaTeNbHbIE, eANHIUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

® BBISIBJIATH MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOpEUUs B (haKTax,
JAHHBIX, HAONIOJICHUSX W YTBEPXKICHUSAX, Mpeaaratb KPUTCPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e Jle7laTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

e pa30upaTh JOKa3aTEeIbCTBA MATEMATHYECKUX YTBEPXKICHHUN (IIPSIMBIC M OT MPOTUBHOTO),
MPOBOAMUTHL CAMOCTOSITENIbHO HECIOXKHBIE J[0OKa3aTelbCTBA MaTeMaTHYeCKHX (HaKTOB,
BBICTpAWBaTh APTYMEHTAIIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYXKICHHUS,

e BBRIOMpATh cMOcO0 pemieHusi yuyeOHOW 3aJayu (CpaBHHUBAaTh HECKOJIBKO BapHaHTOB
pelieHusi, BIOMpaTh HanOoJee MOAXOIIIMNN C yI4ETOM CaMOCTOSITENIEHO BBIICICHHBIX
KpUTEPUEB)

0a3oBble Mccie10BaTe/bCKHe el CTBHUS:

® HCIIONIB30BaTh  BOMPOCHI ~ KaK  HMCCIIEOBATENbCKHA  WHCTPYMEHT  ITO3HAHHS,
(dbopMynHupoBaTh BOIPOCH], (PUKCHPYIOLIHE MPOTHBOpEUYHE, MpoOIeMy, CaMOCTOSATEIBHO
yCTaHABJIMBATh MCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3Y, apryMEHTHPOBATh CBOIO
MO3UIINIO, MHEHUE;

® IPOBOJUTH IO CAMOCTOSITENILHO COCTaBJICHHOMY TUIaHY HECIOXKHBIM JKCIEPUMEHT,
HEeOO0JIbIIIOE UCCIIEJOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEN MaTEMaTHUECKOro 00bEKTa,
3aBHCUMOCTEI 0OBEKTOB MEX 1y CO00i;



CaMOCTOSITENLHO (POPMYIIUPOBATH OOOOIICHHS W BBIBOABI MO Pe3yIbTaTaM MPOBEAEHHOTO
HAOIO/ICHUS, WCCIICIOBAHUS, OICHUBATh JOCTOBEPHOCTh IONYYCHHBIX pE3yJIbTaTOB,
BBIBOJIOB M 000OIEHNI;

MIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKXKE BBIJIBUTATh MPEATOI0KEHHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX

padora ¢ unpopmanueii:

BBISIBIISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(POPMAIINH, JTaHHBIX, HEOOXOAUMBIX JIJIS
peIleHUs 3a1a49H;

BEIOMpaTh, AHAIM3UPOBATh, CHUCTEMATHU3MPOBATh W HMHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMYHBIX BUIOB W (GOpPM TMpeiacTaBiicHUs; 6 BHIOMpaTh (GOpPMY TpPEACTABICHUS
uH(pOpMaIllMM YW WUTFOCTPUPOBATH pEIIaeMbIe 3aJa4yd CXEMaMH, JHarpaMMaMu, WHOU
rpaguKoi U UX KOMOMHAIMAMU;

OILICHUBATh HAJIE&KHOCTh MH(DOPMAIMKM TI0 KPUTEPHUSIM, MPEAJIOKCHHBIM YYUTEIEM HIIH
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEIILHO

2) VYuusepcanvhvie xommyHuxamusHvle Oelicmsus obecneuusaom coOpMuposaHHOCms

coyuanbHwlx Hagbikog obyuarowuxcs. OOIeHue:

BOCIIpUHHUMATh U (1)OpMy.HI/Ip0BaTI) CYKACHUA B COOTBECTCTBUU C YCIOBHAMU H LCIIAMU
OOILEHHS; $ICHO, TOYHO, T'PaMOTHO BBIP@XAaTh CBOIO TOYKY 3pPEHUS B YCTHBIX W
IMUCBbMCHHBIX TCKCTAaX, AaBaTb MOACHCHUSA IO XOAYy PCIICHHA 3ada4yd, KOMMCHTHPOBATH
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/i¢ OOCYXXJICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBbI, MPOOIEMBI,
perraeMoi 3a/1auu, BBICKa3bIBaTh WJEH, HAICJICHHBIC HA TIOMCK PEIICHHUs; COMOCTABIATh
CBOM CYXJIEHUS C CY)KICHUSIMU JAPYTUX YYACTHUKOB JIMAJIOra, 0OHapyKUBaTh pa3inyue u
CXOJICTBO IIO3MLMI; B KOPPEKTHOH ¢opme (GOpMYyIHpOBaTh pPA3HOINIACHS, CBOH
BO3PaKEHHUS;

NPEACTAaBIATh PE3yIbTAThl PEHICHUs 3a/laud, SKCIEPUMEHTA, WCCIEeIOBAHUS, MPOCKTa;
CaMOCTOSATENIFHO BBHIOMPATh (popMaT BBICTYIUICHHS C Y4ETOM 3a1a4 MPE3CHTAUUH |
0COOEHHOCTEHN ayAuTOpUH

COTPYAHUYICCTBO:

MOHUMAaTh U UCMOJIb30BATh NMPEUMYILECTBA KOMAaHIHON U WHAMBUIYAIbHON pabOThl MpU
pemeHnr  y4eOHBIX ~ MaTeMaTHYeCKWX  3ajlad; MpPUHAMATh [elb COBMECTHOH
NeSITeIbHOCTH, TIAHUPOBATh OPraHM3allii0 COBMECTHOH paboOThl, pacnpeaessTb BUIbI
pabot, moroBapuBaThCs, OOCYXKIaTh MPOIIECC U PE3YNbTaT padOTHl; 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboThl (00CYXaeHHS, OOMEH MHEHUSMHU, MO3TOBbIE
IITYPMBI U TP ); BBITIOJHSTH CBOIO 9acTh PaOOTHI M KOOPIUHHPOBATH CBOM JIEHCTBHS C
JPYTUMH 4iIeHaMHU KOMaH/Ibl; OLEHUBATh KAueCTBO CBOET0 BKJIaJa B OOLIMI MPOJYKT 1O
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aMMOACH CTBUS

3) Vuusepcanvnuvie pezynamugnvie Oeticmeus obecneuusarom Gopmuposanue cmbiCl06bIX

YCMAHOB0K U HCUSHEHHBIX HABbIKOE JUYHOCMU. CAMOOPTaHNU3aLIN:

CaMOCTOSITENIbHO COCTaBJISATh IUIaH, aJIrOPUTM pelIeHUs 3aJayd (WM €ro 4YacTb),
BBIOMpPATh CIOCOO pelleHus C Y4€TOM MMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATh BAapHAHTHl PEIIEHUN C Y4ETOM
HOBOH MH(pOopMaIH

CaAMOKOHTPOJIb:

BJIAACTH crocodamu CaMOIIPOBEPKH, CAMOKOHTPOJIA IMPOoLECCa U pE3yibTaTa PCHICHUSA
MaTeMaTH4eCKOM 3aga4u,
npeaABuACTbL TPYAHOCTH, KOTOPBLIC MOT'YT BO3HHUKHYTH INPH PCHIICHHUU 3ala4yd, BHOCHUTDH
KOPPEKTHUBBI B ACATCIIBHOCTh Ha OCHOBEC HOBBIX 06CTO$ITCJ'II)CTB, HaWJICHHBIX OH_II/I6OK,
BBIABJICHHBIX prI[HOCTCfI;



¢ OINCHHUBATL COOTBCTCTBUC PE3yJibTaTa ACATCIbHOCTHU MMOCTaBJIICHHOMI oejm U yCIIOBUSAM,

OOBSCHATH TMPUYNHBI JOCTHKCHUS WM HEAOCTHUKCHHSI 1IEJTH, HAaXOIUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

IlIpeomemmnoie pezyrvmameot.
7 kjacc

Yucna u éviuucnenus.

BrImonHATe, coueTass yCcTHbIE M NMUCHMEHHBIE NPUEMBI, apu(pMeTHUecKue IEHCTBUA C
paLMOHATIBHBIMU YUCIIAMU

HaxonuTh 3HaueHMs] 4YUCIOBBIX BBIPAXKEHUN; NPUMEHITHh Pa3HOOOpa3HbIE CIIOCOOBI U
npuéMBbl BBIYMCIICHUS 3HAYCHUH JPOOHBIX BBIPAXKEHUH, copep)Kalux OOBIKHOBEHHBIE U
JeCATUYHbIE TpoOU

ITepexoauth OT OHOM (OPMBI 3aMUCH YKMcen K Ipyroi (mpeoOpa3oBbIBATh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OE€CKOHEUYHYIO
JECATUYHYIO POOb)

CpaBHMBATh U YHOPSIOYMBATh pallMOHAIbHBIE YUCIIA

OxpyrisTh uucna

BBINonHATE 1EHCTBHS CO CTENEHSAMU C HaTYPaJbHBIMU I10KA3aTEIIIMU

[TpuMeHSTh PU3HAKK JETUMOCTH, Pa3JIOKEHUE HA MHOXKUTENN HATYPaJIbHBIX YHCEI
Pemate mpakTHKO-OPHEHTUPOBAHHBIE 3a7a4yl, CBS3aHHBIE C OTHOIIEHHEM BEJIMYHH,
IPONOPLHUOHATBHOCTBIO ~ BEJIMYMH, IPOLEHTaMH; HMHTEPIPETUPOBATh  PE3YJIbTATHI
peleHus 3a1a4 ¢ y4€TOM OrpaHMUYCHH, CBA3aHHBIX CO CBOMCTBAMH PAacCMAaTPHBAEMBIX
00BEKTOB.

Aneebpauueckue svipadceHus

Hcnonp3oBarh anreOpanyeckyrd TEPMUHOJIOTHIO M CHMBOJMKY, INPUMEHSATh €€ B
npoliecce OCBOCHUS y4eOHOro MaTepHara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH IIPU 33aHHBIX 3HAUCHHSIX EPEMEHHBIX.
BeinonsATe npeoOpa3oBaHus LEI0ro BbIPAXKEHHUs B MHOTOWIEH MTPUBEIEHUEM MTOA00OHBIX
CJIaraeMbIX, paCKpbITUEM CKOOOK.

BbInonHATE yMHOXEHHE OJHOYIEHAa HAa MHOTOWIEH W MHOTOYjeHa Ha MHOIOYIEH,
NPUMEHSTH (POPMYIIbI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBISITh Pa3ioKeHHE MHOTOWJIEHOB Ha MHOXHUTENIHM C MOMOIIBIO BHIHECEHHS 3a
CKOOKM OOIero MHOXHUTENs, TPYNIUPOBKU CJaraeéMblX, IPUMEHEHUs (HopMys
COKPAILIEHHOTO YMHOXEHHS.

[TpumeHsTh mnpeoOpa3oBaHUs MHOTOWIEHOB JJIsi pELICHMs] pa3MuYHBIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU ITPAKTUKU.

Hcnonb30BaTh CBOWCTBA CTENEHEN ¢ HATYpalbHBIMM MOKA3aTeNIIMU Il IpeoOpa3oBaHus
BBIPAKCHUI.

Ypasnenuﬂ u Hepaeencmea

Pemate MHEVHBIE YPAaBHEHHS C OJHOM NEPEMEHHOM, NMPUMEHs MpaBUIIa IEpexona OT
HCXOJIHOTO YPAaBHEHUS K PaBHOCWIBHOMY €My lIpoBepsTh, ABISIETCS JIM YACIO KOPHEM
YpaBHEHU.

[TpumeHsTH rpaduyeckre METO/Ibl IPU PELLICHUH JIMHEHHBIX YPaBHEHUN U X CUCTEM.
[TonGuparps mpuMepsl map 4MceN, SBISIOMIMXCS pEIIeHHeM JUHEHHOTO YpaBHEHUS C
JIBYMsI IIEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO YypaBHEHUS C JBYMs
MEePEMEHHBIMHU; MOJIb3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.
PemaTte cuctempl AByX JMHEHHBIX YpaBHEHHH C JABYMs IIEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBiATh M pelmarb JUHEHHOE YpPaBHEHHME WJIM CUCTEMY JIMHEMHBIX ypaBHEHUH IO
YCIOBHIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4yu
MIOJIyYEHHBIN pe3ysbTar.



Koopounamut u ecpagpuxu. @ynxkyuu

N300paxarb Ha KOOPAMHATHOM MNPSIMOW TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHAaTaM, Jy4d, OTPE3KH, MHTEPBAJIbl, 3alUCBHIBATH YHUCIIOBBIE MPOMENKYTKM Ha
areOpanyeckoM s3bIKe.

OrmedaTs B KOOPAMHATHOW IIJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATAM; CTPOUTH
rpaduku muHeHHbIX GyHKuuid. CtpouTh rpaduk GyHKIHH Y = X.

OnwuceiBaTh ¢ TOMOLIbIO (YHKIMNA HM3BECTHBIE 3aBUCUMOCTH MEXAY BEITUUYMHAMH:
CKOPOCTb, BPEMsl, PAacCTOSIHHME; LIEHA, KOJIUYECTBO, CTOMMOCTb; IIPOU3BOAUTEIBHOCTS,
BpeMsi, 00bEM pabOTBHI.

Haxoauts 3Hauenmne QyHKIMM 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cocod NMpeACTaBICHUS U aHaIN3a HH()OPMAIUK; U3BJIEKATh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(UKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 ki1ace

Yucna u evluucnenus.

Hcnonb3oBaTh HadaJlbHBIC MPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS
CpaBHEHHUS, OKPYIJICHUS U BBIYMCIICHHUM; M300pakaTh NEHCTBUTEIbHBIC YMCIA TOYKAMU
Ha KOOPJMHATHOM MPSIMOiA.

[TpumeHsTh TOHSTHE apU(PMETUYECKOro KBAJAPATHOIO KOPHS;, HAXOAUTh KBaJIpaTHbHIC
KOpDHHU, HUCIIOJB3Ysl TMPU HEOOXOIUMOCTH KaJIBKYJIATOP; BBIIOJHATH MPeoOpa3oBaHUs
BBIpQXXCHH, COIepPKAIUX KBAJAPAaTHBIE KOPHH, UCIIONB3YS CBOMCTBA KOPHEH.
Hcnonp3oBaTh 3amucu OONBIIMX M MaJlbIX YHCENl C MOMOIIBIO0 JECATHYHBIX JpoOed u
crenene yucina 10.

Anzebpauueckue evipasriceHusn

HpI/IMeHHTb INOHATHC CTCIICHU C LCJIBIM II0Ka3aTCJIEM, BBIIIOJIHATH Hp606p330BaHI/IH
BLIpB,)KGHHfI, CoACpIKAIIMX CTCIICHU C LICJIbIM ITOKA3aTCIICM.

BEIMOIHATE TOXIECTBEHHEIC HpCO6p330BaHI/I$I palruOHaJIbHBIX BI)Ipa)KeHI/Iﬁ Ha OCHOBC
IIpaBUI ﬂeﬁCTBHﬁ Haa MHOT'OYWICHAMHU U aHFe6paI/I‘leCKI/IMI/I I[pO6HMI/I.

PacknanpiBaTh KBaI[paTHBIﬁ TpéX‘{J'IeH Ha MHOXXUTCIIN.

HpI/IMeHHTB npeo6pa30BaHI/151 BBIpa)KeHI/Iﬁ AJid pCHICHUA pa3jIMdHbIX 3ada4 U3
MaTCMAaTUKH, CMC)KHBIX IPECAMETOB, U3 peaHBHOﬁ IMPAKTHUKHU.

Ypasnuenun u nepasencmea.

PemaTte nuHENHbIE, KBaJpaTHBIC YPABHEHUS U PAllMOHAIbHBIE YPABHEHHUS, CBOISAIINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMs IIEPEMEHHBIMH.

IIpoBOaUTE MPOCTEHIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHCIIE C
NPUMEHEHHEM TpapUUeCcKUX MpeCTaBlIeHUN (yCTaHAaBIMBATh, UMEET JIN YpaBHEHUE WIIU
cucTeMa ypaBHEHUI pelieHus, eclii UMEET, TO CKOJIbKO, U Ip ).

[TepexoauTe OT CIOBECHOH (GOPMYIUPOBKM 3ajJaud K e€ anreOpandeckod MOJIenu C
IIOMOIIBIO COCTABJICHHUSI YPABHEHUs WM CHCTEMBl yYpAaBHEHWH, HMHTEPIIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4¥ MOJIy4EHHBIN PE3YNIbTAT

IIpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB U1 CPAaBHEHMS, OLICHKH; PEIIATh JIMHEHHbIE
HEPAaBEHCTBA C OJHON MEPEMEHHOM M MX CHCTEMBI; 1aBaTh rpapMuecKyro MILTIOCTPAIUIO
MHOX€ECTBA,

pELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu.
[ToHrMaTh ¥ UCTIONB30BaTh (DYHKIIMOHAIBHBIE TIOHITHS U S3bIK (TEPMHUHBI, CHMBOJIMY €CKHE

0003HAUECHHMST); ONPENEeNATh 3HAUeHUEe (DYHKIMH MO 3HAYCHHUIO apryMEeHTa; OTMpEeAeisaTh
CBOMCTBa PYHK

uu 110 eé rpaduky. CTpouTh rpaduKH 2MeMEHTapHBIX GYHKIMH BHAA Y = ke, Y = X2,y = X3,

Y =X, Y = X ; ONHCHIBaTh CBOMCTBA YNCIOBON (YHKIIMHU O €€ rpaduKy.



9 kiacce
Yucna u eviyucienus.

CpaBHUBaTh U YIOPSA0UYNBATH PALlMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA.

BeimonuaTe apudmerndeckre eicTBUs ¢ pallMOHAIBHBIMU YUCIIAMH, COYETasi YCTHBIE U
IIACbMEHHBIE TPUEMBI, BBITIOIHATH BBIYUCICHUS C UPPALMOHAIBHBIMU YUCIIAMH.
Haxonuts 3Ha4Y€HUs CTENEHEN C LEIBIMU IIOKA3aTeIIMU U KOPHEH; BBIYUCIIATh 3HAUCHUS
YHCJIOBBIX BBIPAKCHUM.

OKpyrysiTh AEUCTBUTEIBHBIC YHUCIIA, BBIIOJIHATH NPUKUIKY DPE3yJbTaTa BBIYUCICHHH,
OLICHKY YHCIIOBBIX BBIPAXKCHUM.

Ypasnenuﬂ U HepaeeHncmea.

Pemare nuHElHBIE W KBagpAaTHBIC YPABHECHMS, YPABHEHMs, CBOISILNMECS K HHM,
npocTerime ApoOHO-paOHAIBHBIC YPAaBHEHUSI.

Pemats cucremsl JBYX JIMHEWHBIX YPAaBHEHHUU C IBYMs IIEPEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TeKkcTOBBIE 3a7aud anreOpanvyeckuM CrocoOOM C€ IOMOIIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMs IIEPEMEHHBIMHU.

[TpoBOAMTH MpOCTEUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
IPUMEHEHHUEM TpapUueCKUX MPECTaBICHUN (YCTaHABINBATh, UMEET JIN YPAaBHEHUE WIIU
cucTeMa ypaBHEHUI pelleHus, eClid UMEET, TO CKOJIBKO, U IIp ).

Pemate JMHEiHbIE HEpaBEHCTBa, KBaJpaTHble HEPAaBEHCTBA; H300pakaTh peIIeHUE
HEPaBEHCTB HA YUCJIOBOM IPSMOM, 3aIIUCHIBATH PELICHUE C IIOMOLIBIO CHMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAOLIUE
KBaJ[paTHOE HEPaBEHCTBO; M300pa)kaTh pEIIEHUE CHUCTEMbl HEpaBEHCTB Ha YMCJIOBOM
IIPSIMOM, 3aIIMCHIBATh PELICHHE C IOMOILBI CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA [IPU PELICHUH PA3JIMYHBIX 3a/1a4.

Dynkyuu.

Pacrnio3HaBaTh (yHKLMHU M3y4eHHBbIX BUI0B Iloka3biBaTh cXeMaTU4YeCKH pacloyIOKeHHe
Ha KOOPJAMHATHOM IIOCKOCTH rpadukos yHkimii Buma: y = Kx, y = kx + b, y =_¥, y = ax?
+bx+c y=x}y=X,y= x B3aBUCHMOCTH OT 3HaUEHHi1 KO3(DUIUEHTOB; OMUCHIBATH
CBOICTBa (PYHKIIMH.

Crtpouth 1 u3z00paxarbh cxeMaTHUeCKU I'padUKH KBaJpaTUUYHBIX (YHKIHH, OMHUCHIBATh
CBOWCTBA KBaIpaTUYHBIX (DYHKIMHA MO UX IpaduKam.

Pacno3HaBaTh KBajpaTuuHyro (QyHKIUIO 10  QopMmyle, MPUBOAUTHL IPUMEPHI
KBaJPaTUYHBIX QYHKLUI U3 peabHON KU3HHU, (PU3UKHU, TEOMETPHH.

Apuc]nuemultecmm U ceomempuveckas npozpeccuu.

PacrioznaBath apuMeTH4ecKyr0 U reOMETPUUECKYI0 IIPOIPECCHH MPH Pa3HBIX criocodax
3a/1aHMUs.

BBINONHATE BBIYUCIEHUS C UCMOJIb30BaHUEM (opMya N-ro wieHa apupMeTHYecKod U
F€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YICHOB..

N3006paxaTh 4ieHbl MOCIE10BAaTEIbHOCTH TOUKAMHU Ha KOOPAUHATHOMN INIOCKOCTH
Pemate 3amauu, cBA3aHHBIE C YHCIOBBIMH MOCIEAOBATEIBHOCTAMM, B TOM YUCIE 3a0a4H
U3 pealbHOM KU3HU (C MCIIOJIB30BaHUEM KaIbKYISTOPa, HU(POBHIX TEXHOIOTHA).

3HaTh TPUTOHOMETpUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C HX IOMOIIBIO
pa3jNyHble BJEMEHTHl MNPSMOYrOJBHOTO TPEYroJbHUKA («pelleHne NPSIMOYTOJbHBIX
TPEyroJbHUKOB»).  HaxomuTh (¢ MOMOIIBIO KAJIbKYJIATOpA) MJAMHBI W YIJIBI IS
HETaOJUYHBIX 3HAUYECHUH.

[Tonb3oBaTbes  ¢GopMylaMu  NPUBEAEHUS U OCHOBHBIM  TPUTOHOMETPUYECKUM
TOXKIECTBOM  JUIAI  HAXOXJACHUS  COOTHOIIEHUM MEXIy TPUTOHOMETPHUYECKHUMH
BEIIMYUHAMU.



e lcnonbp30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB U1l HAXOXKACHUS Pa3JIMYHBIX JIEMEHTOB
TPEYrojabHUKa («pEIIEHHWE TPEYrOJIbHUKOB»), MPUMEHATh MX MpPHU  pELICHUU
FeOMETPUYECKHX 3a1au.

Copepxxanue yuyeOHOro npeamera ajareopa.

7 knace

Yuciia 1 BBIYUCICHUSA.

PannonanbHble yncJa.

JpoOu 0OBIKHOBEHHBIEC M JIECATUYHBIE, TIEPEX0/1 OT OAHON (HOPMBI 3amUcH APOOEH K APYrou.
[ToHATHE palMOHAIBHOIO 4YHCIA, 3alluCh, CPAaBHEHME, YINOPSAAOYMBAHUE pALMOHAIBHBIX
yucen. Apudmernueckue IEHCTBUA C palMOHAIBHBIMH 4YHcIaMu. PemieHue 3amad w3
peasbHON MPAaKTUKU HA YaCTH, HA IPOOH.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeAeICHUE, NMPeoOpa3oBaHHE BBIPAKECHUN Ha
OCHOBE OIpE/IEICHNUS, 3aI1Ch OOIBIINX YHUCEIL.

[TpoueHTsl, 3anKiCh NPOLEHTOB B BHUJIE ApOOM U ApoOU B BHJE NMPOLEHTOB. TpU OCHOBHBIE
3aJ]aud Ha IPOLIEHTHI, PEIICHUE 3a/1a4 U3 peabHON MPAKTUKU

[TpuMeHeHre NPU3HAKOB JI€IMMOCTH, Pa3I0KEHNE HA MHOKMTEN HATypaIbHBIX YHCEN.
PeasnbHbple 3aBUCHUMOCTH, B TOM YHCIIEe MpsiMas W oOpaTHas MPONOPLUOHATIBHOCTH.
Auaredpanyeckue BbIpaKeHHUs

IlepemMeHHBIE, YKMCIOBOE 3HAYEHHE BBIPAKECHUS C NMEpPEMEHHOW. JlomycTuMble 3HA4YEHUA
nepeMeHHbIX.  lIpencraBieHne 3aBUCUMOCTH MEXKAY BEIUYUHAMH B BHUAE (HOPMYIIBI.
Berancnenus o hopmyiam.

[IpeoOpazoBanne OYKBEHHBIX BBIPRKEHUU, TOXKIAECTBEHHO pAaBHBIC BBIPAKECHHS, IpaBUIIA
npeoOpa3oBaHUs CYMM U TPOW3BEICHWH, NpaBHJa PACKPHITHS CKOOOK W TPUBEACHHS
MOJI0OHBIX CIaraeMbiX.

CBolicTBa cTelneHH ¢ HATYPAJbLHBIM MOKa3aTeJIeM.

OpnHounenbl 1 MHOrowieHsl. CreneHb MHorouseHa. Cro)keHHE, BBIUUTAHUE, YMHOKECHHE
MHOTOWICHOB. POpMYJIbl COKPAIEHHOIO YMHOXEHHS: KBapaT CYMMbI U KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHONOWICHOB HA MHOYKUTEIIH.

YpaBHeHus

VYpaBHeHUe, KOpPEHb YypaBHEHHs, NpaBWiia NpeoOpa3oBaHUs YpaBHEHHs, PaBHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHUE ¢ OJHOU NEPEMEHHOM, YUCIO KOPHEHN JIMHEHHOTO YPAaBHEHUs, pELICHUE
JTUHENHbIX ypaBHeHUI. CocTaBieHHE YpaBHEHHI IO YCIOBHIO 3a/auM. PerieHne TeKCTOBBIX
3a/1a4 ¢ IIOMOIIBIO YPaBHEHHH.

JluneiiHoe ypaBHEHHE C ABYMs NEepeMEHHbIMU M ero rpadgux. Cucrema ABYX JMHEWHBIX
YpaBHEHM ¢ JByMsl EepeMEHHbIMH. PeleHne cucreM ypaBHEHHMH cIOCOOOM MOACTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPAaBHEHM.

Koopounamut u zpagpuku. @ynkyuu.

Koopannara toukm Ha npsamoil. UwucioBble mpoMexyTku. PaccrosHme Mexay IByMms
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsmoyronbHast cuctemMa koopamHat, ocu OX m Oy. AOcmmcca W OpAMHATa TOYKM Ha
KOOpAMHATHOH 1uiockocTH. [Ipumeps! rpadukoB, 3a1aHHbIX Gopmynamu. YteHue rpadukoB
peanbHbIX 3aBUCUMOCTEM.

[Tonstue Qynkuuu. I[paduk ¢ynkumu. CpoiictBa ¢yHkumid. Jluneilinas ¢yHkuums, eé
rpaduk. ['padudeckoe pereHne IMHEHHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YpaBHEHUH.

8 kiaace
Yucaa u ebluucienus.



KBaaparueiii kopeHb u3 uyucma. [lonstue 00 wuppanuoHanbHOM uucie. JlecaTudHbIC
npuOJIMKEHNsT MpPaMOHANBHBIX uncen. CBoiicTBa apupMeTHYECKHX KBAJAPATHBIX KOPHEH U
UX TpPUMEHEHHE K [peoOpa3sOoBaHUIO  YHUCIOBBIX  BBIPQKEHUH U BBIYHUCICHUSM.
JlelicTBUTEIbHBIEC YHCIIA.

CreneHs ¢ 1enbIM NokasarenaeM u e€ cBoiictsa. CranzapTHas 3allUCh YHCHIA.
Anzebpauueckue ¢vipasicenus.

KBaznpaTHblil TpEXUIICH; Pa3I0KEHUE KBaJPATHOIO TPEXUICHA HA MHOKUTEIIN.
Anrebpanueckast apodb.  OCHOBHOE CBOWCTBO anreOpanyeckord npobu.  CroxxeHwue,
BBIUUTAHUE, YMHOXKEHHUE, JIeJIeHNe alre0pandeckux Apooei. PanonanbHble BEIpaXKEHUS M UX
peoOpazoBaHue.

Ypasnenus u nepasencmea.

KBangpatHoe ypaBHeHme, (opMyna KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Peuienne ypaBHEHHI, CBOASIIIMXCS K JIMHEWHBIM M KBAJIPATHBIM. [Ipocreiimue
IPOOHO-PAMOHAIBHEIC YPABHCHHS.

I'paduueckas MHTEpHpeTanys ypaBHEHHH C JByMsl NEpPEMEHHBIMH U CHCTEM JIMHEWHBIX
YPaBHEHUH C ABYMs IEpeMEHHBbIMU. [IpuMepsl pelieHuss CUCTEM HENMHEMHBIX YpPaBHEHUN C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CrIocoOoM.

YucnoBsle HEpaBeHCTBA U HUX CBOMCTBA. HepaBeHCTBO ¢ OJHOW INEpEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIMHENHbIE HEpaBEHCTBA C OJHOM nepeMeHHOH. Cucremsl
JIMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOI.

Dyukyuu.

[Tonsatue ynxuuu. OOnacTh onpeneneHuss U MHOXKECTBO 3HadeHUH ¢GyHKkuuu. CrocoObl
3amanus QyHKIUH.

I'paduk pynkuuu. Urenue cBoiicTB pyHKIMHU 1O €€ TpaduKy.

[lpumepsr  TpadukoB  (QYHKIUH, OTpaXkalOMUX pealbHble  mporecchl. DyHKIWH,
OINKCBIBAIOILIME MPSIMYI0 M OOpaTHYIO IPONOPLUUOHANBHBIE 3aBUCUMOCTH, UX TIpaduKu.
Qyukiyin y = X2, y =x3 y =Xy =x . Ipadudeckoe permieHne ypaBHEHHil U CHCTEM
YPaBHEHHUH.

9 kaace

Yucna u éviuucnenus.

JeiicTBUTEIbHBIE YUCJIA.

PanyonanpHble uyucia, UppalMOHAJIbHBIE YMCIA, KOHEYHbIE M OECKOHEUHbIE JEeCATUYHbIC
npobu. MHOXeCTBO AEUCTBUTEIBHBIX YHCEN; JEUCTBUTENbHBIE YMCIAa KaKk OECKOHEYHbIE
JeCATUYHbIE  ApOOH. B3auMHO OJHO3Ha4YHOE COOTBETCTBHE MEXKAY MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOM.

CpaBHeHUE JEHCTBUTEIbHBIX 4YMCEN, apu(MeTHUecKue JeHCTBUS C JAeHCTBUTEIbHBIMU
yrciamu U3mepeHusi, npudankeHnsi, OLEHKH.

Pa3zMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEIBLHOCTH MIPOLIECCOB B OKPYXKAIOIIEM MUPE.
[TpuOmmk€HHOE 3HAUYE€HUE BENMYUHBI, TOYHOCTb MpHOMMKeHus.  OKpyriieHue uwucedn.
[Tpukuaka v oLeHKa pe3ynbTaTOB BEIUNCICHUN. Ypaenenus u nepasencmea.

YpaBHeHus ¢ OJHOM NepeMEeHHOI.

JInnelinoe ypaBHeHue.. Pemenue ypaBHEHUH, CBOAAIIMUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHMe. Pemenue ypaBHEHMI, CBOIAIIMXCS K KBaJpaTHBIM. bHKBagpaTHOE
ypaBHeHue. lIpumepsl peleHns ypaBHEHUN TPEThEN U YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha
MHOXHUTEIH .

Pemienne npoOGHO-palMOHAIBHBIX YpaBHEHHIH.

Pemennie TEKCTOBBIX 3a7ja4 alNreOpanyeckuM METOIOM.

Cucrembl ypaBHeHHI.

VYpaBHeHHe C ABYyMs NEpEeMEHHbIMM M e€ro rpaduk. PemieHue cuctem ABYX JIMHEHHBIX
YPaBHEHUH C JIByMs NEPEMEHHBIMU. PelleHue cCUCTeM JBYX ypaBHEHHUH, OJTHO U3 KOTOPBIX



JUHEWHHOE, a Ipyroe — BTOpoi cteneHu. | paduueckas nHTEpIpeTaIis CUCTEMbI YpaBHEHUN
C IByMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1au alNredpandeckum crocoOom.

Hepasencmea.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OJHOM IlepeMEHHOW. PelleHne cuCTeM JIMHEHHBIX
HEPaBEHCTB ¢ 0HOM nepeMeHHoi. KBanpatusie HepaBeHcTBa. ['paduueckas nntepnperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

Dyukyuu.

KBamparnunass ¢yskmus, e€ rpaduk u cBoiictBa. Ilapabona, KOOpIWHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

Ipaduxu pynxmmit: y = kx, y =kx + b, y =%, y =x3, y =X,y = x u ux cBoiicTaa.

Yucnoevie nocinedosamenpHocmu.

Onpenesnenue u crocodbl 3aJaHUSA YHUCJIOBBIX N10C/1€10BATEIbLHOCTEI.

[loHsiTHE YMCITIOBOM IOCIIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH PEKYPPEHTHOU
dopmynoit u popmysoii N-ro wieHa apupMeTHUecKasi U reoMeTpUYecKasi MPOrpeccuH.
ApudmeTrndeckast 1 reomeTpuueckas mporpeccu. GopMyIbl N-ro wieHa apupMeTHIEeCKON U
r€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N3o0pakeHue 4ieHOB apuhMETHUECKON U TEOMETPUUYECKOMN nporpeccuii ToukaMu Ha KOOPAMHATHOI
IVIOCKOCTH. JIMHEWHBIHN U SKCIOHEHIMANBHBIA pocT. Cl0XKHbIE TPOLEHTHI.



TemaTnueckoe NJIaHNPOBaHUeE 7 KJacc.

Ne Tematuueckuit 6710k Koa- Mopyns Hcnons3oBanue Hcnonws3zoBanue
/T (Tema yueOHOTO BO BOCITUTATEIHLHOMN MIPOCKTHOM LHOP**
3aHSTHSI IPU 9acoB MIPOrpaMMbI (uccnenoBaTenbCeKO
OTCYTCTBHH T€M, 0JIOKa) «1IKOTBHBIN YPOK)» i) nesaTeapHOCTH *
1 | JelicTBUTENbHbIC YUCIA 15 | BxiroyeHue B ypOK UTPOBBIX IIPOLEAYP, KOTOPBIE TOMOTalOT 3 [IpesenTanus,
NOJ/IepP>KaTh MOTHBAIIMIO JAETEH K MOTY4YECHUIO 3HAHW, HaJIa)KUBAHUIO BUJICOYPOK,
MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIEHHH B KJ1acce, IOMOTaoT oOyuaroiue
YCTaHOBJICHHIO JTI0OOpOKETaTeIbHON aTMochepsl BO BpeMsl ypoKa 9JIEKTPOHHBIC TTOCOOUS
2 | AnreOpamdeckue 54 | IlpumeHeHune Ha YPOKE UHTEPAKTUBHBIX (POPM pabOThI yUaIUXCS: 5 [Ipesenranus,
BBIPKCHUS WHTEJUICKTYaTbHBIX UT'P, CTUMYJIUPYIONIUX [T03HABATEIIHHYIO BUJICOYPOK,
MOTHBAIIHIO IIKOJIHHUKOB oOyuarolue
3JICKTPOHHBIE TTOCOOUS
3 | JIuneiinble ypaBHEHUS 19 [ToOy>xeHue MKOIBLHIUKOB COOJII0IaTh HA YPOKE OOIICPUHSITHIE 2 [Ipesenranus,
HOPMBI TIOBEICHUS, TIPaBHJIa OOIIEHHS CO CTApUINMHU BUJICOYPOK,
oOyuarolue
3JICKTPOHHBIE TTOCOOUS
4 | IloBTOopenue 14 | [IpuBneueHH0 BHUMaHHS K 00CYKAaeMOH Ha ypoke HHpOpMaLuH, 1 IIpesenTanus,
AKTUBHU3AIMH TI03HABATEIILHON AEATEIbHOCTH BUJICOYPOK,
5 | Uroro 102
TemaTnyeckoe njaHupoBanue 8 kiaacc.
Ne Tematuueckuii 6J10K Koxn- Monyns Hcnons3oBanue HcnonwszoBanue
/11 (Tema yueOHOTO BO BOCIUTATEIbHOU MIPOEKTHOMN LHOP**
3aHATUA IPU 4acoB MIPOrpaMMbI (MccnenoBaTeNbCKOM)
OTCYTCTBHH T€M, OJIOKA) «LIKONBHBIN YPOK» JeSITeNIbHOCTH *
1 | ®ynkuuu u rpapuku 12 | BxuroueHue B ypOK UTPOBBIX MPOIEAYP, KOTOPHIE TOMOTAIOT 3 [Ipe3entanus,
MOAIEP>KaTh MOTHUBAIIUIO IETEH K MOTYYSHHUIO 3HAHUH, HaJa)KUBAHUIO BUJICOYPOK,
MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOIICHUH B KJIACCE, TOMOTAIOT o0yyJarorue
YCTaHOBJICHHIO TOOPOKeNIaTeNbHOM aTMoc(hephbl BO BpeMsi ypoKa JIEKTPOHHBIE TOCOOUS
2 | dyskuum y= X , y= X2, 7 [IpumeHeHne Ha ypOKEe MHTEPAKTUBHBIX (hOpM pabOTHI ydaIuxcs: 5 [Tpe3enTamnmus,
y=1/x HMHTEJUIEKTYalbHBIX UTP, CTUMYIUPYIONIUX T03HABATEIHHYIO BUJICOYPOK,
MOTHBAIIMIO IIKOJIbHUKOB oOyuarolme




DJIEKTPOHHBIE TTOCOOUS

3 | KBagparnbie KopHH 12 | IloOyxaeHne MKOIBHUKOB COOJII0IaTh HAa YPOKE OOIICTIPUHSATHIC [IpesenTanus,
HOPMBI TIOBEJICHHUS, IIPaBUJIa OOIIEHUS CO CTapLIMMU BUJICOYPOK,
oOyuatomue
JIEKTPOHHBIE TOCOOUS
4 | KBagpaTHble ypaBHEHUS 16 | IIpuBnedyeHnio BHUMAaHUS K 00CYKIaeMOM Ha ypoke HH(pOpMaIIHH, IIpesenranus,
aKTUBU3allMK TO3HABATEJIbHOU EATEIIbHOCTH o0yyaromue
DJICKTPOHHBIE TTOCOOUS
5 | PaunonanbHbie 13 | BxiroueHue B ypoK UIPOBBIX ITPOLENYP, KOTOPbIE IOMOTatOT ITpe3enranus,
YpaBHEHHS MOJIIEP>KaTh MOTHBAIIMIO JETEH K TOJTYYCHHUIO 3HAHHA, HaJTa)KUBAHUIO o0yyJaromue
MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOLICHUH B KJ1acce, TOMOTal0T 3JIEKTPOHHBIE TOCOOUS
YCTaHOBJICHHIO TI0OOpOKeIaTeIbHON atMocdepsl BO BpeMsl ypoka
6 | Cucremsl 8 [IpumeHeHne Ha YpOKEe HHTEPAKTUBHBIX (OPM pabOThI yUaIIuXCsi: [IpesenTanus,
panoHaIbHBIX MHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOLINX II03HABATEIbHYIO
ypaBHEHHH MOTHBAIUIO IIKOJIbHUKOB
7 Jluneitnas pyHkuus 9 [ToOy>x1eHue MKOJILHUKOB COOII0IAaTh HA YPOKE OOIIETPUHSITHIC [Ipesenranus,
HOPMBI TIOBEJICHHUS, TIPAaBUJIAa OOIIEHUS CO CTAPIIUMH BUJICOYPOK,
oOyuarolue
3JICKTPOHHBIE TTOCOOUS
8 | KBagparuunas pyHkims 9 [TpuBneueHnto BHUMaHUS K 00CyXIaeMoil Ha ypoke nHpopmanuy, ITpe3enTanyus,
aKTUBHU3AIMH TI03HABATEILHON JEATEIIEHOCTH BUJICOYPOK,
oOyuarolue
3JICKTPOHHBIE TTOCOOUS
9 | ApobHo-nuHelHas 5 [IpuMeHeHMe Ha ypOKe MHTEPAKTUBHBIX (OPM pabOThI yyaIuxcs: [Ipe3enranus,
byHKIHSA WHTEIUICKTYaJIbHBIX UTP, CTAMYJIHPYIOLINX TI03HABATEILHYIO
MOTHBAIMIO IIKOJIBHUKOB
10 | I'paduueckuii crmocoo 6 [ToOy>x1eHne MKOIbHUKOB COOII0IATh HA YPOKE OOIEPUHSATHIE [IpesenTanus,
peLIEHHs] CUCTEM HOPMBI TIOBEJICHHUS, TIPAaBUJIa OOIIEHUS CO CTAPIINMHU BUJICOYPOK,
ypaBHEHUM oOy4arorme
JIEKTPOHHBIE TOCOOUS
11 | IloBTOpeHue 5 [IpuBneueHnto BHUMaHUS K 00CYXkAaeMoi Ha ypoke nH(opMaluu, [Ipe3enranus,
aKTHBHU3AIMK TO3HABATEJIbHOU EATEIIbHOCTH
12 | Uroro 102




TemaTHuecKkoe ILIAHNPOBaHKE 9 Kiacc.

No TemaTuueckuii 010K Koi- Moaynb Hcnonp3oBanue HUcnonp3oBanue
n/n | (Tema yueOHOrO 3aHSATHS | BO BocnurarenbHoi IporpaMMbl IIPOEKTHOMN LHOP**
IIPU OTCYTCTBUU TEM, 4acoB «ILIKONBHBIN YPOK» (uccnenoBaTeNbCKOM)
O110Ka) JEATEILHOCTH *
1 | HepaBenctBa 34 | IlpumeHeHUE HA YPOKE HHTEPAKTUBHBIX (hOPM pabOTHI ydaluxcs: 3 [Ipesenranus,
WHTEJUIEKTYaTbHBIX UTP, CTUMYJIUPYIOIIUX TTO3HABATEIHHYIO BUJICOYPOK,
MOTHBAIIUIO IKOJIbHIUKOB oOyuaroiue
3JICKTPOHHBIE TTOCOOUS
2 | Crenens uncia 20 [ToOy>x1eHue MKOJILHUKOB COOIIOIAaTh HA YPOKE OOIETPUHSITHIC 5 [Ipesenranus,
HOPMBI ITOBEJICHMSI, MPaBUJIA OOIIEHUS CO CTAPITUMHU
3 | IlocnemoBarenpHOCTH 17 [IpuBneueHnto BHUMaHUS K 00CY)AaeMOi Ha ypoke nH(opmauu, 2 [Ipesenranus,
AKTUBH3AIMH TT03HABATCIILHON IEATEIHHOCTH BUJICOYPOK,
oOyuaroiue
3JICKTPOHHBIE TOCOOUS
4 | Tpuronomerpuueckue 17 | [IpumeHeHHe HA YPOKE HHTEPAKTUBHBIX ()OPM pabOThI yUaIIuXCsi: 1 AJIEKTPOHHBIE TOCOOUS
dhopMyIbL WHTEJJIEKTYabHBIX UTP, CTUMYJIHUPYIOIINX TO3HABATEIHHYIO
MOTHBAIIVIO IIKOJHHIUKOB
5 | DaeMeHTH 14 | [loOyxaeHue MKOIbHUKOB COOJI0aTh Ha YPOKE OOIENpUHATHIC 2 3JIEKTPOHHBIE TOCOOUS
MPUOITMKEHHBIX HOPMBEI ITOBEJICHHU S, PaBUIIa OOIIEHUS CO CTAPIITUMHU
BBIYMCIIEHHUI
6 | Uroro 102
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