NMosscHUTenbHasa 3anucka

B 06ue06pa3oBaTe/ibHbIX OpraHmnsauusx benropoackon obnacti ¢ 1 ceHTa6ps 2016 roga MmatemMaTtmka
n3yvaetcs Kak npegMeT «MateMaTtuka (anrebpa, reoMeTpus)», KOTOPbIi BKAOYAET B cebs U3ydeHue
ABYX AMCUMNANH: «Anrebpa» n «feometpusa».

Bcero Ko/IM4eCcTBO YacoB Mo MateMaTuKe B 7—9 Kiaccax npu npoao/KUTENILHOCTU y4ebHoro roga B 34
Heaenu coctaBaseT 170 YacoB (5 YacoB B Heaento):

e 7 Khacc: anrebpa — 54acoB B Hegento B 1 4eTBepTH, 3 4aca B HeAento B 2—4 4eTBepTSX;
reometpus — 0 4yacos B 1 yeTBepTH 1 2 Yaca B Heaesno B 2—4 4yeTBepTaX.

® 8—9 Knacchl: anrebpa — 3 yaca B HeJE0, reOMETPUS — 2 Yaca B HeAeslo.

Mpu U3y4eHnn Kypca MaTeMaTUKN UCMOoJIb3yeTcs 6104Has CUCTEMA NPenojaBaHus, KoTopas
OCYLLECTBAAETCA YepeAoBaHNEM TEM MO aarebpe 1 reoMeTpumn. 3aBepLieHneEM M3ydeHus 610Ka
CYMTAETCA KOHTPOJIbHAs paboTa UM 3a4ET.

MnaHMpoBaHWe COCTaB/IEHO Ha OCHOBE MPOrpaMM o6LLLEe0OPa30BaTE/IbHbIX YUPEXAEHUN:
e Anarebpa 7—9 knacchl, u3aatenbctBo «lpocBeweHmne» 2009, coctasutens T. A. BypmucTtposa.
o [eomMeTpusa 7—9 knaccel, coctasutesnib: T.A. bypMuctposa, - M.: lNMpoceelueHmne, 2009 rog,
YyebHuKU:

e Anrebpa 7—9: YyebHUK Ans 06LeobpasoBaTesibHbIX yupexaeHuit, 0. H. Makapbives, H. T.
MuHatoK, K. M. Hewkos, C. B. CyBopoBa. lNog, pepakuneit C. A. TenskoBckoro. M.: lNpocselleHme,
2011r.

¢ [eomeTpus Moropenos A.B.: YuebHUK ansa 7-9 kn. obleobpasoBaTesibHbIX
yupexaeHuin, — M.: MpoceeuleHme, 2008

B Xoje ocBoeHUs coAep>KaHus Kypca MameMamukKu y4yaiiuecs rnoJiy4aiom Bo3MOXKHOCMb:

® pasBUTb MNpPeACTaBAEHUSA O YUC/E M POAU BbIYUCAEHUN B YENOBEYECKOM MpPaAKTUKE;
cdopMMpoBaTL  MPaKTUYECKME  HaBbIKM  BbIMOJIHEHMUS  YCTHbIX, MUCbMEHHBIX,
MHCTPYMEHTaNbHbIX BbIYUCAEHWUI, PAa3BUTb BbIYUC/IUTESIbHYIO KYNbTYPY;

® 0OB/aJeTb CUMBOJIMMECKUM A3bIKOM anrebpsbl, BbipaboTaTtb ¢opManbHO-OMNepaTMBHbIE
anrebpanvyeckme yYMeHMs U HayuUTbCS MPUMEHATb UX K PELLUEHUD MATEMATUYECKUX U
HeMaTeMaTU4YEeCKUX 3aav;

®  U3y4yUTb CBOMCTBA U TrpadUKU 3INEeMEHTAPHbIX OYHKUMINA, HAy4YUTbCS WCMNOJIb30BaTb
dYHKUMOHaNbHO-TpadMyeckme npeactaBleHUs AN ONUCAHMUST U aHanu3a peasbHbIX
3aBUCMMOCTEMN;

® pasBUTb MPOCTPAHCTBEHHblIE NpPeACTaBleHUS U M300pasUTeNbHblE YMEHUSl, OCBOWUTb
OCHOBHble ¢aKTbl M MeToAbl NAAHUMMETPUU, MNO3HAKOMUTBCA C€ MNPOCTEMLLMMMU
NMPOCTPAHCTBEHHbIMU TENAMU U X CBONCTBAMMU;

®  MOAY4YMTb NPEACTAB/IEHMUS O CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX B peasisHOM MUpE U O
pa3nnyHbIX cnocobax ux nsyyeHms, 06 oCO6EHHOCTAX BbIBOAOB M MPOrHO30B, HOCALLUMX
BEPOATHOCTHbIN XapaKTep;

®  pPa3BUTb JIOTUYECKOE MbILLJIEHME U peYb — YMEHUS NOTMYECKM OOOCHOBbLIBATh CYXKAEHUS,
NpoBOAMTb HEC/IOXKHbIE CUCTEMATM3ALUN, NPUBOAUTbL MPUMEPbI U KOHTPNPUMEPHI,



MCMONIb30BaTb  Pa3/IMyHble  S3blKM  MaTeMATUKU  (CNIOBECHbINM, CUMBOIMYECKUN,
rpaduyecKmin) A UATKCTPaLUKU, UHTEPNIPETALMK, apryMEHTaLMM U 10KA3aTeNbCTBa;

e chopMUpoBaTb NpeAcTaBieHUs 06 M3y4aeMbIX MOHATUAX U METOAAX KaK BakKHEMLLMX
cpeficTBax MaTeMaTMYECKOro MOAEIMPOBAHUS peasibHbIX MPOLECCOB U SABJIEHUIA;

L4 CUCTEMATUYECKUN U3YHUTD CBOMCTBA reoMeTpnYeCKnX CI)VIpr Ha MJI0OCKOCTU, pPa3BUTb JIOTNUYECKOoE

MbILLIEHME U MOATOTOBUTL annapaT, He06X0AMMbIN AN U3YHEHUS CMEXKHBIX AUCLMINNH U Kypca
cTepeoMeTpun B CTapLLUNX Knaccax.

M3yquue MamemMamuKu Ha CTyneHnM OCHOBHOIO o6u.|,ero 06pa3OBaHVIFI HarnpaB/ieHO Ha AOOCTMXKEHUE
cnepyowmnx Uesaeu:
® OB/lafileHNEe CUCTEMOM MaTeEMATUYECKUX 3HAHMWU W YMEHUN, HeobXxoaMMbIX Ans
NPMMEHEHUS B MNPaKTUYECKOM [eATe/IbHOCTU, W3YYEHUS CMEXHbIX AUCLUMIUH,
NpoAo/KeHNs 06pa3oBaHuUs;
® MHTEeNNeKTya/bHOe pas3BuTMe, (QOPMMPOBaAHME Ka4vyeCcTB JIMYHOCTU, HEOOXOAUMBIX

YyeJIOBEKY AJ1S MOJHOLIEHHOM »XU3HM B COBPEMEHHOM OO6LLECTBE: SICHOCTb U TOYHOCTb

MbIC/IN, KPUTUYHOCTb MBILIEHUSA, WHTYUUUSA, JIOTUYECKOE MbILLIEHMNE, 3JIEMEHTbI

afOPUTMUYECKOM  KYJIbTYPbl, MNPOCTPAHCTBEHHbIX MpPeACTaB/l€HMN, CMOCOGHOCTb K

NPEoAO/IEHNIO TPYAHOCTEN;

e  ¢dopMUpoBaHMe NpeAcTaBieHU 06 Uaeax U MeTogax MaTeMaTUKKN KaK YHMBEPCAAbHOro

A3blKa HAYKU U TEXHMKM, CPeaCcTBa MOAENNPOBaAHNS ABNEHMI U MPOLLECCOB;

® BOCMUTAHME KYJIbTYpbl JIMYHOCTW, OTHOLWIEHMS K MaTeMaTMKe KaK K 4actu
obuleyeioBe4YECKON Ky/bTypbl, MOHMMaHWE 3HAaYMMOCTM MaTeMaTUKM OAS8 HayyHOo-

TEXHMYECKOro nporpecca.

OCHOBHblE pa3BUBalOLLME U BOCMIUTATE/IbHbIE LLEAU

PasBumue:

SCHOCTM M TOYHOCTU MbIC/IN, KPUTUYHOCTU MbIWIEHNA, UHTYULUUNU, NTOTUHECKOIO MbIWJIEHUA,
9J/1IEMEHTOB aﬂFOpMTMMHECKOVI KynbTypbl, NPOCTPAaHCTBEHHbIX HDEACTaBHEHMﬁ, CNOCOBHOCTU K
NpeoJoNneHNo TPYAHOCTEN; MaTEMATUYECKOM pPEeYU; CEHCOPHOM cdepbl; ABUraTeNIbHOM MOTOPUKMU;
BHUMaHUA; NaMATU; HABbIKOB CaMO- 1 B3aUMOIIPOBEPKU.

¢opmupOBaHue I'Ipe,EI,CTaBHEHMﬁ o6 naeiax n Metoaax MateMaTtukKmn KakK YHUBEPCA/IbHOIO A3blKa
HaYKW 1 TEXHWUKU, CPeACTBA MOAEIMPOBAHUSA SIBIEHMIA U NPOLLECCOB.

BocnumaHue:

Kyanypr JIMHHOCTU, OTHOLWLEHUA K MaTeEMATUKE KaK K 4aCTu o6u.|,eqen03eqecr<017| KynbTypbl,
NMOHUMaHME 3HAYMMOCTU MaTEMATUKN ON1A HAYHHO-TEXHUYECKOIO Nporpecca; BOJIEBbIX Ka4eCTB;

KoMMyHUKabelbHOCTH;

OTBETCTBEHHOCTHU.

MecTo npegmMerta B dpeaepasibHOM 6a3MCHOM Yy4e6HOM MNJlaHe

CornacHo ¢epepanbHOMy 6a3MCHOMY y4eOHOMY MfaHy A8 06pa3oBaTe/IbHbIX YYPEXAEHWUI
Poccuinckon ®depepaummn Ha U3ydyeHMe MaTeEMATMKUM Ha CTYMeHM OCHOBHOro obuiero obpasoBaHMs
oTBOAUTCA He MeHee 875 4 n3 pacyeTa 54 B Hegento ¢ V no IX knacc. Anrebpa nsyyaetcs B 7 knacce 3,54
B Hezento, Bcero 119 y; 8-9 knaccax 3 4 B Hegesnto, Bcero 102 y.

MpuMepHas nporpaMMa paccymtaHa Ha 875 y4yebHbix YacoB. [py 3TOM B HelM npeaycMOTpeH
pesepB CBOOGOAHOIO y4ebOHOro BpeMeHM B obbeMe 28 yyebHbIX 4acoB A1l peanmnsauum aBTOPCKUX
NoAXOM0B, MCMOJIb30BaHMS pa3HooOpa3Hbix ¢OpM oOpraHmMsaumu ydebHOro npouecca, BHeApPEHUs
COBpPEMEHHbIX MeToA0B 06y4yeHMs U Negarormyeckmux TEXHOIOTNi.

O6LLeyyebHbie yMeHUs, HaBbIKU U crnocobbl gesmenbHocmu.
B xoge npenogaBaHus MaTeMaTMKM B OCHOBHOWM LIKOAe, paboTbl Hag $GOPMUMPOBaHMEM Y
YYaLLMXCA NEPEUUCIEHHBIX B NPOrpaMMe 3HaHUI U YMEHUIA, cneayeT obpallaTte BHUMaHWE Ha TO, YTOObI



OHM OBfafeBann yMeHUAMU 06Ley4ebHOro xapakrtepa, pasHoo6pasHbIMU crnocobaMn AeaTelbHOCTH,
npuobpertanu onbIT:

v

v

NJaHUPOBAHMS U OCYLLECTBJEHUS aAJITOPUTMUYECKON [OesATEeNIbHOCTU, BbINOJHEHUS
3alaHHbIX M KOHCTPYUPOBAHMSA HOBbIX a/ITOPUTMOB;

pelleHnss pa3Hoobpa3sHbIX KJ1acCoB 3a4a4 U3 pasnyHbIX pa3fesioB Kypca, B TOM Yucie
3a4a4, TPEOYIOLLIMX MOUCKa NYTU U CNOCOOOB pelLleHus;

NUCCNenoBaTeIbCKON  AeATENBHOCTU, Pa3BUTUA MAEN, NPOBEAEHUS SKCMNEPUMEHTOB,
060061LeHNS, NOCTAHOBKU M GOPMYINPOBaAHUS HOBbIX 3a4au;

SICHOrO, TOYHOrO, FPaMOTHOIO N3/I0XKEHUS CBOMX MbIC/IEN B YCTHOM N MUCbMEHHON peyn,
MCMONb30BaHUA Pa3/IMYHbIX A3bIKOB MaTeMaTUKU (CIOBECHOro, CUMBOJINYECKOTO,
rpadpuyeckoro), cBO60JHOIO Nepexoja C OAHOro A3blka Ha APYron ANs UAMCTPaLUu,
MHTEpPNpEeTaLnu, apryMeHTalmnm 1 JoKasaTe/ibCTBa;

npoBeAeHns JoKa3aTesbHbIX PacCy>KAEeHUN, apryMeHTaLUMN, BblABUMKEHUS TUMOTE3 U UX
060CHOBaHUS;

Moucka, cucTeMaTusaumm, aHaaMsa U KnaccupuKkaumm uHpopmaumm, UCMOJb30BaAHUS
pa3sHoO0bpa3HbiX WMHPOPMALMOHHbIX MCTOYHMKOB, BK/KOYAs YYEOHYHO WM CNpaBOYHYHO
nTepaTtypy, CoBpeMeHHble MHPOPMaLMOHHbIE TEXHOJIOTUM.

M3yyeHne nporpaMMHOro mMatepmana no AUCUMINIMHE anrebpbl CTaBUT Nepe, yYalmMncs cieayrouime

3agauu:

0CO3HAMBb, 4YTO reoMeTpuyeckne GopMbl ABASKOTCA MAEaNM3NMPOBaAHHLIMU 0bpasamu
peanibHbIX OOBHEKTOB;

HAy4YumbCsl UCNOJIb30BaTb FEOMETPUUECKUI A3bIK A5 ONMUCAHUS NPEeAMETOB OKPYXKatoLWEro
MUpa;

roly4ums NPEACTaBAEHUS O HEKOTOPbIX 061aCTAX NPUMEHEHUS FTEOMETPUN B BbITY, HayKe,
TEXHUKE, UCKYCCTBE;

yCBOUMb  CUCTEMATU3UPOBAHHblE CBEAEHUS O TMNOCKMX GUrypax U OCHOBHbIX
reoMeTPUHECKUX OTHOLLIEHUSX;

npuobpecmu onbIT AeAYKTUBHbIX PacCyXJeHU: YMETb [10Ka3blBaTb OCHOBHbIE TEOPEMBI
Kypca, NpoBOAUTb OKa3aTe ibHble PacCyXXAeHUS B XO4e pelleHus 3a4aY;

HAay4YumbCs pelaTh 334341 Ha J0Ka3aTeNbCTBO, BbIMUCIEHNE U NMOCTPOEHUE;

oBdjgemb HabOPOM 3BPUCTUK, YaCTO MPUMEHSEMbIX NPU pELUEHUU MIAHUMETPUYECKNX
3a/la4 Ha BbIYUC/IEHUE U A0Ka3aTeNbCTBO (BblAeNeHWe KadeBon Gpurypbl, cTaHAapTHoe
[ONOJIHUTENILHOE NOCTPOEHUE, FEOMETPUYECKOE MECTO TOYEK U T. M.);

npuo6pecmu onbIT NPUMEHEHUS aHaNUTUYECKOro annapart (aarebpanyeckue ypaBHeHUs U
[p.) ANs peleHns reoMeTpUYecKmnx 3a1au.

LiensiMu nsyyeHus AUCLUNINMHbI FEOMETPUU ABAAIOTCS:

7 Knacc
- CUCTEMATUYECKOE M3yYeHMe CBOMCTB reoMeTpuIecKux Gmryp Ha nioCKoCTu;
- ¢dopMUpoBaHME NPOCTPAHCTBEHHbIX NPeACTaBJIEHNI;
-  pasBUTME JIOTMYECKOrO MbIWAEHNS W MOArOTOBKM anmnapaTta, HeobxoguMmoro nAns
N3YYEHUS CMEXHBIX AMCUMNAUH (GU3KMKa, YepueHne un T.4.) U Kypca CTepeoMeTpun B
CTapLUMX KJ1accax.
8 knacc

- pa3BnBaTb NPOCTPAHCTBEHHOE MbIWWJIEHNE N MAaTEMATUHECKYHO KY/IbTYpPY;
- Y4YUTb ACHO N TOYHO MU3J1aratb CBOU MbICJIN;



- ¢dopMUpOoBaTb KaYecTBa JIMYHOCTU HEOBXOAMMbIE YE/IOBEKY B MOBCEAHEBHOM XKXU3HU:
yMeHMe NpeoaoneBatb TPYAHOCTU, JOBOAUTL HAYaToe Ae/0 [0 KOHLa;
=  MOMOYb NPUOBPECTU OMbIT UCC/IEA0BATENBCKOMN PabOoThl.
9Knacc

- YCBOWTb NPU3HaKM NoA06Us TPEYroIbHUKOB M OTPaboTaTb HAaBbIKU UX
NPUMEHEHMUS;

- MO3HaKOMWTb YYaLMXCS C OCHOBHbIMU airOPUTMaMM pPeLEHMS MPOU3BOJIbHbIX
TPEYronbHUKOB;

=  paclumpunTb N CUCTEMATU3INPOBATL CBEAEHUNA O MHOIOYTroJibHUKaxX U OKPY>XHOCTAX.

- cbopMMpoBaThb Y yHalLMxcs obliee npeAcTaB/eHMe O NAOWAAN U YMEHNE
BbIYMCAATL Naowaau euryp;

- JlaTb HavyaJibHOe NpeACTaB/eHNE O TeNaX M MOBEPXHOCTSX B MPOCTPAHCTBE, O
PacnosIoXKeEHUN MPSIMbIX U NJOCKOCTEN B MPOCTPaAHCTBE.

- Qboowarouiee nosmoperue

CopaepxaHue y4yebHOro Kypca mateMaTukum

Anrebpa 7 knacc
1. Bbipa)keHus u ux npeobpasoBaHus. YpaBHeHUs

YncnoBblie BbIPAXXEHMS U BbIPAXXEHUMS C NepeMeHHbIMU. [pocTenwme npeobpasoBaHMA
BblpakeHUI. YpaBHeHNE C OAHUM HEU3BECTHbIM U €ro KopeHb, JIMHENHOe yYpaBHeHMe. PelleHne 3aaay
MeTOZO0M ypaBHEHU.

Llenb - cucremMatmsmnpoBaTh U 0606LLNTL CBEAEHMS O NPE0OPa30BaHNM BbIPaXXEHMN N PELLIEHNN
YpaBHEHWI C OAHUM HEU3BECTHbLIM, NOJIyYEHHbIE yYalLMMMCS B Kypce MaTeMaTuKm 5,6 Kiaccos.

3Hamb KaKue 4ucna SBAAKOTCS UEbiMU, APOOHLIMU, paLMOHaNbHbIMU, MONOXKUTENBHLIMY,
OTpULATENbHBIMU U Ap.; CBOMCTBA AENCTBUIM Hag, YMC/laMK; 3HaTb U MOHUMATb TEPMUHbLI «YUCAOBOE
BbIPayKEHME», «BbIPAXKEHME C NMEPEMEHHBIMU», «3HAYEHUE BbIPAXKEHUA», TOXKAECTBO, «TOXKAECTBEHHbIE
npeobpa3oBaHus ».

YMemb OCyWEecTBASATb B OYKBEHHbIX BbIPA)KEHUAX YMUC/IOBble MOACTAHOBKM M BbIMONHATL
COOTBETCTBYIOLLINE BbIYMUC/IEHUS; CPABHUBATb 3HAYEHWUSI OYKBEHHbIX BbIPAXXEHWI MpU  3aJaHHbIX
3HaAYEHUSAX BXOAALWMX B HUX MEPEMEHHbIX; MPUMEHATb CBOWCTBA JEWCTBUIA Haj 4MCiamMu npwm
HaXOXAEeHMWN 3HAYEHUIN YUCNIOBbIX BbIpaXXEHUMN.

2. dneMeHTbl CTaTUCTUKN U TEOPUN BEPOATHOCTEN
Céop W TrpynnMpoBKa CTAaTUCTUYECKUX JAaHHbIX. HarnsaHoe npeacTaBfeHME  CTaTUCTUYECKOWN
nHpopmauum

3. OyHKuMun

OyHKUMA, obnacTb onpedeneHns ¢GyHKUMmM, Cnocobbl 3agaHus GyHKUMKU. Tpadmk PyHKUUN.
DyHKUMA y=kx+b n e€ rpadpuk. PyHKUMA y=kx n eé rpadpumk.

Lienb - NO3HAaKOMUTb YYaLLMXCA C OCHOBHbIMU QYHKUMOHAbHBbIMU MOHATUSMU U C FpaduKamu
byHKUMIM y=kx+b, y=kx.

3Hamb onpepeneHns GyHKUuK, obnactn onpegeneHns GyHKUUKM, 061acTn 3HaYEHNI, YTO TaKoe
apryMeHT, KaKasi nepeMeHHasl Ha3blBaeTCs 3aBUCUMOM, KaKasi HE3aBUCUMOM; NMOHMMATb, YTO QYHKLUS —
3TO MaTeMaTtuyeckass Mofesb, MO3BOAKOWASA OMUCbIBaTb M M3ydaTb Pa3HOOOpasHbie 3aBMCMMOCTU
MeXIy peasbHbIMM BEMYMHAMM, UTO KOHKpPETHble TuUMbl OYyHKUMM (NpsMas u  obpaTHas
NPONOPLMOHANBHOCTU, IMHENHAA) ONMCLIBAIOT 60JbLLIOE pa3HoO6pa3ue peanbHbIX 3aBUCUMOCTEN.



YMemb npaBWbHO YNoTpebnsaTb GYHKUMOHAIbHYIO TEPMUHOJIOTUIO (3HayeHUe GYHKLMM,
apryMeHT, rpaduk GpyHKUuUK, obaacTb onpeaeneHme, obs1acTb 3Ha4YE€HUIM), MOHMMaTb ee B TEKCTe, B peyn
yuntens, B GOpMyAUPOBKE 3aJay; HaxoAuTb 3HayeHUs OYHKLMIA, 3aAaHHbIX GopMynon, Tabauuen,
rpadmKoM; pellaTb 0OpaTHY 3agavy; CTPOUTb FpaduKU JIMHEMHON (YHKLMKU, NMPSIMOM U OBpaTHOM
NPOMNOPLMOHANLHOCTU; UHTEPNPETUPOBATL B HEC/IOXKHbIX C/Ay4Yasix rpadMKM peasnbHbIX 3aBUCMMOCTEN
MeXay BeAMYMHaMK, OTBeYas Ha NOCTaB/IeHHbIe BOMPOCHI

4. CTeneHb € HaTypaJsibHbIM NOKa3saTesieM

CTeneHb C HaTypa/bHbIM MoOKasaTeneMm u eé csonctsa. OaHouneH. OyHKuMKM y=x>, y=x°, n ux
rpadukm.

Lenb - BblpaboTaTb YMeHME BbIMOAHATL [AEUCTBUA Hapd, CTENEHsMM C  HaTypasibHbIMU
nokasarensamMu.

3Hamb onpepeneHne cTeneHun, ofHO4YIEHA, MHOrFOY/IeHa; CBOMCTBA CTEMEHW C HaTypasibHbIM
nokasatenem, cBoncTa GpyHKUMIM y=x2, y=x>.

YMemb HaxoauTb 3HavyeHUs GYHKUMI, 3adaHHbIX GOpMysion, Tabauuen, rpadpuMkoMm; peLuatb
obpaTHYl0 3afady; CTPouTb rpadukm GYHKUMI y=x°, y=x°; BbIMOAHATb AENCTBMSA CO CTENEHAMU C
HaTypafibHbIM MOKasaTesieM; Npeobpa3oBbiBaTb BbIPaXEHUs, COAEpyKallMe CTENEHM C HaTypasibHbIM
nokasaTtesieM; NPUBOAMUTL OAHOUYJIEH K CTAaHAAPTHOMY BUAY.

5. MHorouneHsbl

MHorouneH. CnoXeHue, BblMUTaHME N YMHOXEHWE MHOTOYNEHOB. Pa3foykeHMe MHOro4yieHa Ha
MHOXUTENN.

Llenb - BbipaboTaTb YMEHME BbINOJIHATb C/AOXKEHME, BblYMTAHME, YMHOXEHNE MHOIOYJIEHOB U
pa3NoXXeHME MHOFOUYNIEHOB HA MHOXUTENN.

3Hamb onpefeneHMe MHOro4YsieHa, MOHUMaTb GOPMYAMPOBKY 3afaHWU:  «YMPOCTUTb
BbIPAXXEHME», «PA3JIOKUTb HA MHOXUTENN ».

YMemb NpuBOAMTL MHOFOY/IEH K CTaHAAPTHOMY BWAY, BbIMONHATL AENCTBUS C OAHOYJIEHOM U
MHOFOY/IEHOM; BbIMOJIHATL PAa3/IOKEHME MHOMOY/IEHA BbIHECEHMEM OBLIETO MHOXMUTENS 3a CKOOKU;
YMHO)aTb MHOFOYJIEH Ha MHOFOYEH, packaafblBaTb MHOIMOYJIEH Ha MHOXUTEAM Crnocobom
rPYNNUPOBKMK, AOKa3bIBaTb TOXKAECTBA.

6. DopMybl COKPALLEHHOTO YMHOXEHUSA

dopmynbl .

(a +b)* =a® +2ab + b, (a- b)(a =b) =a’ - b>, [(a +b)(a* F ab +b?)]

MpuMeHeHne GOpMyA COKPALLEHHOTO YMHOXKEHMS K Pa3/IOXKEHUIO HA MHOXUTENN.

Lenb - BblpaboTaTb YMEHWE MPUMEHSATb B HEC/NOXHbIX Caydasx GpopMysbl COKpallEHHOro
YMHOEHUS AN18 Npeobpa3oBaHUs LESbIX BbIPAaXKEHMIA B MHOTOYJIEHbI U A5 Pa3/IOXKEHUS MHOFOY/1EHOB
Ha MHOXUTENN.

3Hamb GOpMy bl COKPALLEHHOIO YMHOXEHUS: KBAAPaTOB CYMMbI M Pa3HOCTU ABYX BblPaXKEHWIA;
pa3INYHbIE CNOCOBLI Pa3NIOXKEHUS MHOTOY/IEHOB Ha MHOXUTENN.

YMemb yntatb GOpPMYy bl COKpALLEHHOTO YMHOMXEHUS, BbINOJIHATbL NPeobpasoBaHUE BblipaXKeHU
npUMeHeHNeM GOPMYJT COKPALLEHHOTO YMHOMXEHMUS: KBajpaTa CYMMbl M PasHOCTU ABYX BblpaXKeHue,
YMHOEHMS Pa3HOCTU [BYX BbIpaXXEHMN HA UX CYMMY; BbINOJIHATb Pas/IOXEHUE Pa3HOCTU KBaapaToB
JBYX BbIpaXEHUN Ha MHOXUTENW; MPUMEHATb Pa3/IMyHble Cnocobbl Pa3NoXKeHUs MHOFOY/JIEHOB Ha
MHOXUTENN; NPeobpasoBbiBaTh LIE/bIE BblIpayKEHUS; MPUMEHSTL NPeobpa3oBaHUE LIE/bIX BblparkeHUN
npu peleHnn 3agad.

7. CucTEeMbI IMHEHbIX YPaBHEHUM

CucteMa ypaBHEHUIA C ABYMS MEePeEMEHHbIMU. PelleHne CUCTEM [BYX NMHEMHBIX YpaBHEHUIA C
[BYMSs NepeMeHHbIMU. PellieHne 33424 MEeTO0M COCTaBJIEHUS CUCTEM YPaBHEHWUIA..

Llenb - Nno3HaKOMUTb y4alUXCA CO CNOCOB6aMU peLLIEHNSI CUCTEM JIMHENHBIX YPaBHEHUMN C ABYMSI
nepemMeHHbIMK, BbipaboTaTb YMEHME pellaTb CUCTEMbI YPaBHEHMIA U MPMEHSATb UX MPU peLleHumn
TEKCTOBbIX 3a4a4.

3Hamb, 4TO TaKoe JIMHENHOE YpaBHEHUE C ABYMSI NEPEMEHHbIMU, CUCTEMA YPaBHEHUI, 3HATb
pa3nnyHble Cnocobbl PeLleHUss CUCTEM YpaBHEHMIA C ABYMS MepPeMeHHbIMU: cnocob MNoACTaHOBKM,
CNocob CNOXEHMS; MOHMMATb, YTO YpaBHEHME - 3TO MaTeMaTMYeCKUI annapaT pelueHus
pa3HOO06pa3HbIX 33434 U3 MaTEMATUKU, CMEXHbIX 061acTEN 3HAHUI, MPAKTUKM.



YMemb npaBuAbHO YNOTPE6AATbL TEPMUHbI: «YpaBHEHUE C ABYMS MEPEeMEHHbIMU», «CUCTEMAY;
NMOHUMAaTb UX B TEKCTE, B PeUUN YYUTENS, NOHUMATL GOPMYIUPOBKY 3aa4M «PELIUTL CUCTEMY YPaBHEHUI
C ABYMS MepeMeHHbIMU»; CTPOUTb HEKOoTopble rpadUKM YpaBHEHUS C ABYMS MepeMeHHbIMU; peLlaTb
CUCTEMbI YpaBHEHUI C ABYMS NEePEMEHHbIMU Pa3/IMYHbIMU CNOCOBaMMU.

8. MoBTOpeHue. PelneHune 3apay
3aKpenieHne 3HaHWM, YMEHUI MU HaBbIKOB, MOJIYY4EHHbIX Ha YPOKax Mo AaHHbIM TeMaM (Kypc anrebpbl 7
Kfiacca).

Anre6pa 8 knacc
1. PauuoHanbHble apobu

PauuoHanbHas Apobb. OCHOBHOE CBOMCTBO Apobu, cokpalleHne papobenn. CrnoxkeHue,
BblYMTaHWNE, YMHOXEHUNE U JeNieHNe Apobe.

Mpeobpa3oBaHne paLMoHaabHbIX BbipaXkeHUNn. QYHKLUS " eé rpaduk.
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Llenb - BbipaboTaTb YMEHME BbINOAHATbL TOXAECTBEHHbIE NPE06Pa30BaHMSA paLMOHabHbIX
BbIPaXKEHUN.

3Hamb OCHOBHOE CBOMCTBO ApO6U, paLMOHasbHbIE, Liesble, APO6HbIE BblPaXKEHUS; NPaBUJIbHO
ynoTpebnaTb TEPMUHbBI «BbIPaXKEHME», «TOXKAECTBEHHOE NpeobpasoBaHUE», MOHMMATb GOPMYINUPOBKY
3aJaHUI: YNPOCTUTb BbIPa)KEHME, Pas3/IoXUTb Ha MHOXUTENWU, MPUBECTU K 06LIEMY 3HaMeHaTento,
COKpaTUTb Ap0obb. 3HAMb U noHUMAMb GOPMYANPOBKY 3a[laHUIA: YPOCTUTb BbipaXKeHME, PA3NOXKNUTb
Ha MHOXUTENN, NPUBECTM K 0OWEeMy 3HaMeHaTesllo, COKpaTUTb Apobb, CBOMCTBA 0Ob6paTHOM
NPoNopLMOHaNLHOCTH

YMemb OCyLLEeCTBAATb B paLMOHa/IbHbIX BbIPaXXEHUAX YMC/IOBblE MOACTAHOBKU U BbIMOJHATH
COOTBETCTBYIOLLME BbIYUCAEHUS, BbINOJHATD AEACTBUSA C/IOXKEHUS M BblMMTAHUSA C anrebpanyeckumm
Apo6saMu, CoKpalaTb ApPo6b, BbIMOAHATL PA3/IOKEHWE MHOFOY/IEHa Ha MHOXMUTENU MPUMEHEHUEM
$dOpMyN COKpalLleHHOro YMHOXEHMUS, BbIMOJIHATL NPeobpa3oBaHMe paLMOHaIbHbIX BbIpaXKEHUIA. YMemb
OCYLLECTBAATb B PaLMOHA/IbHbIX BbIPaXKEHUAX YMC/IOBblE MOACTAHOBKMU WM BbIMOJIHATL COOTBETCTBYIOLLME
BbIYMC/IEHUS, BbINOMHATL AENCTBUS YMHOXKEHUSA U JeNeHUs C aarebpanyeckmumm ApobsiMu, BO3BOAMTb
Apo6b B CTeneHb, BbIMOAHATL NPeobpasoBaHMe PaLMOHAJIbHBIX BblpaXEHWUI; NPaBU/IbHO YNoTPeonsaTb
OYHKUMOHANBbHYIO TEPMUHOJIOTUIO (3HaYeHne GYHKLUUKU, apryMeHT, rpaduK GyHKLUMK), CTpoUTb rpadpuk
0bpaTHOM NPONOPLMOHANBHOCTU, HAXOAUTL 3HAYEHMA PYHKUMK y=k/X no rpaduky, no popmyne.

2. KBaapaTtHbie KOpHU

MoHsATMe 06 MppaumoHanbHOM Yucne. Obuwme cBeAeHUs O AENCTBUTENbHbIX YACAX.
KBaapaTHbIlM KOpeHb, MPUOAMKEHHOE 3HaYeHMe KBaApaTHOro KopHs. CBOMCTBa KBaApaTHbIX KOPHEN.
npeobpa3oBaHMs BbIPaXKeHUN, coaeprKallMX KBaapaTHble KOPHU. DYHKUMSA M eé rpaduik.

Y =X

Llenb - cucteMaTMsmMpoBaTh CBEAEHMS O PaLMOHabHbIX YACAX U JaTb NpeacTaBiaeHme 06
UppaLMOHanbHbIX YAC/IaX, PacLUMPUB TEM CaMbIM MOHSATUE YNCAA; BbIPabOTaTb YMEHME BbINOJIHATb
npocTenilme npeobpa3oBaHUs BbipaXKeHUN, COAEPIKALLUX KBaAPaATHbIE KOPHMU.

3Hamb onpeaeneHns KBagpaTHOro KOpHS, apudMeTUHECKOTO KBaJpaTHOrO KOPHS, Kakue yncna
Ha3bIBalOTCA PaLMOHA/IbHBIMU, UPPaLMOHaIbHBIMKU, KaK 0603HAYaeTCcsl MHOMXECTBO paLUOHabHbIX
yuncen; CBOMCTBa apMPMETUYECKOIO KBaAPaTHOIO KOPHSI.

YMemb BbINONHATL NpeobpasoBaHUe YMC/IOBbIX BbIPaXXEHWUM, COAEPMKALLMX KBaAPaTHbIE KOPHU;
pelaTb ypaBHEHMs BUAA X’=a; HaXOAMTb MPUBAMXKEHHbIE 3HAYeHUs KBAAPATHOIO KOPHSA; HaXOA4MTb
KBaApaTHbI KOPEHb U3 NPOU3BEAEHUS, APOOU, CTENEHU, CTPOUTL rPadUK GYHKLMK N HaxoauTb

y=x

3HauyeHUs aTomn dDYHKLI,MM no rpachKy nanm no d)opMyne; BbIHOCUTb MHOXWUTEJIb NU3-NOJ, 3HAKa KOPHA,
BHOCUTb MHOXWUTEJIb MOJA, 3HAK KOPHA; BbINMOJJIHATL npe06pa3OBaHme Bblpa)KEHl/Il‘/'I, coaepXxaunmx
KBagpaTHbl€ KOPHMU.



3. KBagpaTtHble ypaBHEeHUA

KBagpaTtHoe ypaBHeHMe. PopMybl KOPHEN KBaApaTHOro ypaBHeHMA. Teopema Bueta. PelueHune
pauMOHasbHbIX YpaBHEHUN. PelleHune 3a4a4, NpUBOASALWMX K KBaAPaTHbIM U paLMOHaJIbHbIM
YPaBHEHUSAM.

Llenb - BbipaboTaTh yMeHUs pellaTb KBagpaTHble YpaBHEHUS, MPOCTENLLNE PaLMOHaNbHbIE
YPaBHEHUS U NPUMEHSATb U3 K PELLEHUIO 3a1au.

3Hamb, 4YTO TaKoe KBajApaTHOe YpaBHEHMEe, HEMOJIHOE KBafpaTHOE ypaBHeEHWe, NMpuUBeeHHOoe
KBapaTHoOe ypaBHeHME; GOpMybl AUCKPUMMHAHTA U KOPHEN KBaZpPaTHOro YpaBHEHMS, TepeMy Bueta n
obpaTHYl0 el; Kakue ypaBHEHMS Ha3blBaloTCs ApPOOHO-pauMOHaNbHbIMU, KakuMe ObIBalOT CNOCOObI
pelweHnss ypaBHEHWI, MOHUMATb, YTO YpaBHEHWE - 3TO MaTeMaTMYeCKMn annapat pelleHus
pa3HOO6pa3HbIX 33424 MaTeMaTMKK, CMEXKHbIX 061acTelt 3HaHUI, MPaKTUKMU.

YMemb peluatb KBagpaTHble ypaBHEHUS BblAe/ieHUEM KBafpaTa ABYY/IEHA, pellaTb KBagpaTHble
ypaBHeHMS no popmyne, pellatb HEMOJIHbIE KBafpaTHbIE YpaBHEHUS, peLlaTh KBaApaTHbIE YpaBHEHUS C
NnoMoLblo TeopeMbl, obpaTHON TeopeMe BueTa, UCNoAb30BaTb TeopeMy Buera ans HaxoxaeHus
K03$OUUMEHTOB U CBOBOAHOIO YieHa KBaApaTHOrO ypaBHEHUS; peLlaTbh TEKCTOBbIE 3a4a4M C MOMOLLbHO
KBaZlpaTHbIX YpaBHEHMWI; pellaTb ApOOHO-PaLMOHabHbIE YPABHEHMS, peLlaTbh YpaBHEHUS rpadUIECKUM
crnocobom, pellaTb TEKCTOBbIE 334241 C MOMOLLbIO APOOHO-paLMOHaIbHbIX YPaBHEHWUIA.

4. HepaBeHcTBa

YncnoBble HepaBeHCTBA M MX CBOWMCTBA. [1OYNEHHOE CAOXKEHUE WM YMHOXEHWE UYUCNOBbIX
HepaBeHCTB. [lpMMeHeHMe CBOWMCTB HEPABEHCTB K OLEHKE 3HauyeHUs BblpaXkeHus. JIMHenHoe
HEpPaBEHCTBO C OHOMN nNepeMeHHOoN. CUCTeEMA JIMHENHbIX HEPABEHCTB C OJHOM NEPEMEHHON.

LUenb - BbipaboTaTb YMEHUS pellaTb JIMHENHble HEPaBEHCTBA C OAHOW MEPEMEHHOM U KX
CUCTEMBI.

3Hamb onpeaeneHne YUCIOBOrO HepaBeHCTBAa C OAHOM MEPEMEHHOM, 4YTO Ha3bliBaeTCs
pelleHneM HepaBEHCTBA C OQHOM NEePEMEHHOM, YTO 3HAYUT PELLMTb HEPABEHCTBO, CBOMCTBA YMCNOBBIX
HepaBEeHCTB, NOHMMaTb GOPMYJIMPOBKY 3a[1a4M «PELLUUTb HEPABEHCTBO».

YMemb 3anucbiBaTb M YMTaTb YMCIOBbIE MPOMEXYTKU, M306paXkaTb MX Ha YMC/IOBOM MPSMOWN,
pelwatb JIMHEMHbIE HepaBeHCTBA C OAHOW MEePEMEHHOM, pelaTb CUCTEMbl HEPaBEHCTB C OJHOM
nepeMeHHOM; MPUMEHSTb CBOMCTBA HEPABEHCTBA NMpPU PeLIEHNM HEPABEHCTB U UX CUCTEM.

5. CTteneHb € LeNbiM NOKasatesnemM

CrteneHb C UenblM MNoKasateneM W eé cBoncTtBa. CTaHOApTHbIA BWA 4Mcia. 3anucb
NPUOAMMKEHHbIX 3HaYeHUI. [leMcTBUSA HaZ NPUBANMKEHHBIMU 3HAYEHUSMMU.

Lenb - cdopMupoBaTb YMeHME BbINOAHATL AENCTBUSA HaJ, CTEMEHAMMU C LIESIbIMU NOKa3aTeNsiMu,
BBECTU MOHATUE CTAaHAAPTHOIO BMAA YMcaa.

3Hamb onpegeneHne cTeneHu C UenbiM U LeNbiIM OTpULaTeNbHbIM MOKa3aTeneM; CBOMCTBA
CTeneHu ¢ ue/biM NMoKasaTtensiMu.

YMemb BbINOAHATL [EUCTBUSA CO CTEMEHSAMW C HaTypasbHbIM UM LUEAbIM oKasaTesaMu;
3anucbiBaTb YMCNA B CTAaHAAPTHOM BUJE, 3aNUCbIBATb NPUGAMMKEHHbIE 3HAYEHUS YMCEN, BbIMOJIHATb

AEeNCTBMA HaZ NPUBAMXKEHHbIMU 3HAYEHUSMMU.

6. dneMeHTbl CTaTUCTUKUN U TEOPUU BEPOATHOCTEMN
C6op w” TrpynnMpoOBKa CTAaTUCTMYECKUX AaHHbIX. HarnsgHoe npeacTaBfeHMe  CTaTUCTUYECKOWN
MHbopMaLmn

7. NoBTOpeHue. PelneHue 3agav
3aKpenJieHne 3HaHUI, YMEHWI U HABbIKOB, MOJTyYEHHbIX Ha YPOKax Mo AaHHbIM TeMaM (Kypc anrebpsbi 8
Knacca).

Anre6pa 9 knacc
1. KBagpatnuHas GyHKumus

®dyHKuusA. BospactaHue U ybbiBaHMe yHKUMU. KBagpaTHbI TpexuysieH. PasnoxeHue
KBaZlpaTHOrO TpexyjeHa Ha MHOXWUTenu. PellieHne 3agay nyTeM BbleNEHUS KBaapaTta AByY/ieHa U3
KBagpaTHoro TpexyneHa. @OyHKuus y=ax’> + bx + c, eé cBoicTBa, rpaduk. [pocTeiumne
npeobpasoBaHns rpadmnkoB GyHKUMA. PelleHMe HepaBEHCTB BTOPOM CTEMEHU C OAHON NMEPEMEHHOMN.
[PeleHne paumoHaabHbIX HEPABEHCTB METOIOM MHTEPBAJIOB. ]



Lenb - BblpabotaTtb yMeHMe CTpPouTb rpaduK  KBAZPATUHHOM OYHKLMM U MPUMEHSTb
rpaduyeckne nNpeacTaBieHns 4ns pelleHns HepaBeHCTB BTOPOM CTENEHM C O4HOIN NepeMeHHON; BBECTH
MOHATME KOPHS N-I CTEMNEHMN.

3HaTb OCHOBHblE CBOMCTBA QYHKUUIN, YMETb HaXoAWTb MNPOMEXYTKM 3HAKOMOCTOSHCTBA,
BO3pacTaHus, Yyb6biBaHUA YHKUUIA; onpedesieHne U CBOMCTBA YETHOM U  HevyeTHOM O YHKUUI;
onpegenieHne KOpHs N- 1 CTeNeHn, NMPU KakMxX 3Ha4YEHUSAX @ UMEET CMbIC/1 BbIpaXKeHne ; YUTO CTeneHb

n
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C OCHOBaHWEM, paBHbIM O onpeaenseTcs TONbKO A/ MONOXKUTENbHOTO APOOHOro NoKasaTens U 3HaTb,
YyTO CTEMNEeHM C APObHLIM MOKasaTeNeM He 3aBUCAT OT crnocoba 3anucu r B Buae Apobu; CBOMCTBA
CcTeneHel C pauMoHa/sbHbIM MOKasaTesleM, YMETb BbINOAHATL NpOCTeNlMe MNpPeobpasoBaHUs
BbIPaXXEHUN, COAEpPXKAWMX CTENEHM C APOOHBLIM TMOKasaTeNeM; CBOMCTBA CTEMEHHOM OGYHKUMK C
HaTypa/ibHbIM NoKa3aTesnem.

Ymertb:

HaxoAuTb 06acTb onpeaesieHns U 061acTb 3HAYEHUIN PYHKLUMN, YNTaTb rpaPpuK GYHKLUK;

pellaTh KBajpaTHble YpaBHEHUS, ONPeaensaTh 3HaKM KOpPHEN;

BbINOJIHATbL Pa3/I0XKEHME KBaApaTHOIO TPEXYIEHA HA MHOXUTENN;

CTPOUTL rpadumK GYHKLMM y=ax*’ BbINOHATb NpocTeiilune npeobpa3oBaHms rpapuKos GYHKLMIA;

CTpouTb rpaduK KBagpaTUYHOM GYHKLMK, BbINMOAHATL NPOCTENLLME Npeobpa3oBaHMs rpaduKoB
GyHKUMI;

CTpOUTb rpaduK KBaapaTU4HOM GYHKLMU» HaxoAUTb MO rpaduKky HyiM OYHKLUU, NMPOMEXKYTKM,
rae GYHKUUSA MPUHUMAET NOIOXKUTESIbHbIE M OTPULLATE/IbHbIE 3HAYEHUS;

nocTpouTb rpaduK GyHKUMM y=ax’ U NpUMeHsTb €€ CBOMCTBA. YMeTb MOCTPOUTb rpadmk
dyHKUMM y=ax? + bx + ¢ 1 NpUMeHATL eé CBONCTBa;

HaxoaMTb TOKU NnepecedyeHns rpadmka KBagpatuyHoi GpyHKLMN C OCAMU KOOPAUHAT;

Pa3fIoXKUTb KBaZPATHbIN TPEXUYNAEH HA MHOXUTENN;

pellaTb KBaJlpaTHOE ypaBHEHMUE;

peluaTb KBagpaTHOE HeEPaBEHCTBO asirebpanyecknm cnocobom;

peluaTb KBafipaTHOE HEPABEHCTBO C MOMOLbIO FpadmKa KBagpaTUUYHOM QYHKLNU;

pellaTb KBagpaTHOE HEPAaBEHCTBO METOLOM MHTEPBAIOB;

HaXxoAUTb MHOXECTBO 3HAa4YEHU KBagpaTUYHON YHKLMN;

peLaTb HEPaBEHCTBO ax’+BX+c.20 Ha OCHOBE CBOMCTB KBaAPaTUYHOM GYHKLMK;

yeTHas U HeveTHas GyHKUMK. OyHKUMA y=x", OnpegeneHne KOpHs N-1 CTENEHU;

CTPOUTb rpadmK GyHKUMKN y=X";

peLwaTb YpaBHEHUA X"=a NPU: a) YETHbIX U 6)HEYETHbIX 3HAYEHUAX N;

BbINONHATL NpOCTeNIME NPeobpasoBaHUA U BbIYUCIEHUS BbIPAXXEHUN, COAEPXKALLUX
KOpPHMU,

NMPUMEHAS M3yYeHHble CBOMCTBA apMPMETUYECKOTO KOPHS N-W CTEMEHW; BbINOAHATb
npeo6pa3oBaHMs BblpaXKeHWUI, coAepXKaLLUX CTENEHN C APOOHbLIM NOKa3aTe/IeM

2. YpaBHEeHUs U HEpPaBEHCTBA C O4HOM NepeMeHHOoM

Llenoe ypaBHeHME M ero KOpHU. PellieHne ypaBHEHWUI TPeTbeN U YETBEPTOM CTEMEHU C OAHUM
HEW3BECTHbIM C MOMOLLBIO Pa3/IOXKEHNS HA MHOXUTENN U BBEAEHWUS BCMOMOraTe/lbHOM NepeMEeHHON.
PellleHne cucteM, coaepyKalinx OAHO ypaBHeHMe (HepaBEeHCTBO) MEpPBOM, a Jpyroe BTOPOWN CTEMEHMU.
PelleHne 3aaa4 METOJOM COCTaBJIEHUS] CUCTEM.

Uenb - BbipaboTaTb yMeHME pelaTb MNPOCTENLLIME CUCTEMbI, COAEpPKaWMe YpaBHEHUs
(HepaBeHcTBa) BTOpPOM CTEMEHU C OAHOM MEPEMEHHOMN, U pellaTb TEKCTOBblE 3a/a4M C MOMOLLbHO
COCTaB/IEHUSI TAKMUX CUCTEM.

3HaTb MeTofbl peLlleHUs ypaBHEHWUI: Pa3/IOXKEHMEM Ha MHOXWUTENU; BBEAEHMEM HOBOM
nepeMeHHom; rpapuyeckum cnocobom.

Ymertb:

pellaTh Le/ible ypaBHEHWUS] METO0M BBEEHNSI HOBOM NEPEMEHHOM;

peLlaTb CUCTEMbI 2 YypaBHEHUI C 2 NepeMeHHbIMU rpadUyecKmM crnocobowm;

pellaTb ypaBHEHUS € 2 NepeMeEHHbIMU CNOCOOOM NMOACTAHOBKU U CJIOXKEHUS;



peLaTtb 334341 «Ha paboTy», «Ha ABUXKEHME» U APYTUe COCTaBAEHNEM CUCTEM YPaBHEHUI.

3. YpaBHeHUS U HeEpaBEHCTBA € ABYMSA NepeMeHHbIMU

YpaBHEHUE C ABYMS NEPEMEHHbIMU U ero rpaduK. YpaBHEHUE OKpYKHOCTU. PellleHne cuctem
ABYX YPaBHEHUI BTOPOM CTEMEHU C ABYMS NEPEMEHHbLIMMU.

Lenb - BbipaboTaTb YMEHUE peLlaTh NPOCTENMLLINE CUCTEMBI, COAEpXKaLUUe ypaBHEHUS BTOPOM
CTeneHu ¢ ABYMs NepeMEHHbIMU, U peLlaTh TEKCTOBbIE 3a/1a4M C MOMOLLbIO COCTaBAEHUS TAKUX CUCTEM.

3HaTb METOoAbl PELIEHMSI YPaABHEHUN: Pa3/IOKEHUMEM Ha MHOXUTENW; BBEAEHWEM HOBOM
nepemMeHHon; rpapuyeckmm cnocobom.

YMmertb:

pellaTb Uesible ypaBHEHMS METOAOM BBEIEHMS HOBOM NepeMeHHON;

peLlaTb CUCTEMbI 2 YpaBHEHWUI C 2 NepEMEHHbIMU rpadpUUECKMM CNOCOOOM;

pellaTb ypaBHEHUS C 2 NepeMeHHbIMM CNOCOBOM MOACTAaHOBKU U C/IOXKEHUS;

pellaTb 3a4a4M «Ha paboTy», «Ha ABMKEHME» N APYrUe COCTaBNEHUEM CUCTEM YPaBHEHUN.

4. Apudpmetunyeckas u reoMmeTpuyeckas nporpeccum

ApudmMeTmnyeckas n reometpudeckas nporpeccun. GopmMynbl N-TO YaeHa U CyMMbl N MepBbIX
Y/IEHOB Mporpeccumn.

Llenb - natb NoHATUE 06 apMPMETUYECKON U FTEOMETPUYECKON NPOrPeccHaX Kak YMCI0BbIX
noc/ieloBaTe/IbHOCTSIX 0cO60ro BuAaa.

Jobutbca  NOHUMaHMS  TEPMUHOB  «4YjleH  MOCNeAOoBaTeNbHOCTM»,  «HOMEpP  YieHa
nocaeaoBaTesibHOCTU», «dOpMya N -ro YaeHa apudMeTUHECKON NPOrpeccumn»

3Hatb PopMyay N -ro YaeHa apudMeTMHECKOM NPOrpeccum, CBOMCTBA Y1EHOB apnPMeETUHECKON
nporpeccum, cnocobbl 3aAaHns apuPpMeETUYECKON MPOrpeccuu; Kakas nociefoBaTe/slbHOCTb SABASETCS
reoMeTpuyecKon, YMeTb BbISIBASATb, SBASETCS /M NOC/AeA0BaTE/IbHOCTb FEOMETPUYECKON, ecn Aa, To
HaxoauThb .

YMmertb:

NPUMEHATb GOPMYJTY CYMMbI N —NEPBbLIX YIEHOB apUPMETUYECKON NPOrPeECCUM NpuU peLleHUmn
3ajav;

BbIYMCAATb NHOOON YNEH reoMEeTpUYECKOM Mporpeccmmn no ¢opmyse, 3HaTb CBOMCTBA Y/IEHOB
reoMeTpUYECKOM Nporpeccuu;

NPUMEHATb GOPMYNY NPU peLLEHNN CTaHAAPTHbIX 3aau4;

NPUMeHATb popmyny S= Npu peLeHnn NpaKTUYECKUX 3aaY;
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HaxoAUTb Pa3HOCTb apUPMETMHECKOM NMPOrpeccuu;

HaxoAMTb CYMMY N MepPBbIX YJIEHOB apUPMETUYECKOM NPOrpPeccumt;

HaxoAuTb Nt060M Y1IeH reOMETPUYECKOM NMPOrpeccuu;

HaxoAMTb CYMMY N NepPBbIX YJIEHOB rEOMETPUYECKON NPOrpeccuu;

peLlaTb 3aga4n.

5. dneMeHTbl CTaTUCTUKU U TEOPUM BEPOSITHOCTEN

KoMbuHaTopHble  3adadn. [lepecTaHOBKM, pasMelleHusi, codeTaHus. [epecTaHOBKM.
PasmeuleHus. CoueTaHns BeposaTHOCTb C/ly4aHOro cobbiTus

3HaTb popMy/ibl UMCNA NEPECTAHOBOK, Pa3sMELLEHMNIN, COYETAHUN U YMETb NMOJIb30BaTbCs UMMU.

YMeTb Nob30BaThCst POPMYNOI KOMOUMHATOPUKM MPU BbIMUCNEHUN BEPOATHOCTEN

7. NoBTOpeHue. PewweHue 3agav
3aKpenieHne 3HaHUIA, YMEHUI U HAaBbIKOB, MOJIyYEHHbIX Ha YPOKax Mo JaHHbIM TeMaM (Kypc anrebpbl 9
Knacca).

CopepxaHue Kypca reomeTpumn

CopaepykaHue NporpaMmbl COOTBETCTBYET 0653aTe/IbHOMY MUHUMYMY COAEPXKaHMs 06pa3oBaHNs U
MMeeT 60/bLLYIO MPaKTUYECKYH HanNpPaBAEHHOCTb



7 Khacc:

8 Knacc:

9 Khacc:

R

Sk owobdpe

Nou,sdwdhpe

OCHOBHblE CBOMCTBA MPOCTEMLLMX FEOMETPUYECKUX GUTYp
CMeXKHble 1 BepTUKaJIbHbIE YIJbl

Mpu3HaKM paBeHCTBa TPEYroNIbHUKOB

CyMMa yrnoB TpeyrosbHuKa

leoMeTpUYECKME NOCTPOEHUS

MNMoBTOpeHWe Kypca reoMeTpun 7 Knacca

[eomeTpuyeckme NocTpoeHus
YeTbIpexyrosibHUKU.

TeopeMma Muoaropa.

[lekapToBbl KOOPAMHATLI Ha MJ0CKOCTM.
[BuxeHue.

BekTopbl.

MNMoBTOpeHUe Kypca reomeTpum 8 Knacca.

Mopobue puryp

PeweHune TpeyronbHUKOB
MHOroyroibHMKu

Mnowagmn puryp

D/IeMeHTbI CTepeoMeTpumn
0606wl Kypc NAaHUMETPUN



TpeGoBaHUA K YPOBHIO NOAFOTOBKU y4alLLMXCA MO Kypcy
anreOpbl

B pesynbTaTte nsydyeHns MaTeMaTUKM YYEHUK LOJIXKEH

3HaTb/MOHUMaTb:

CyLLeCTBO NOHATUA MaTEMATUHECKOIO A0Ka3aTe/IbCTBa; NPUMEPbI JO0Ka3aTE/IbCTB;
CYLLECTBO NOHATUA aJITOPUTMaA; NMPUMEPDbI aJITOPUTMOB;

KaK UCMOJ1Ib3yHOTCA MaTeéMaTU4eCKmne d)OpMyan, YPaBHEHNA N HEPABEHCTBA,; NMPUMeEpPbI UX
NMPUMEHEHUA ONA peEHNA MaTEMAaTUYECKNUX U MPaAKTUYECKUX 3a4aY;

KaK MaTeMaTU4ecKK onpeaeneHHble GyHKLMM MOTYT ONKUCbIBaTb peasibHble 3aBUCUMOCTMU;
NPUBOAUTL NPUMEPbI TAKOTO ONMUCAHUS;

KaK I'IOTpE6HOCTVI NMPaKTUKU NMpPpUBEJIN MAaTEMATUHECKYHO HaYKY K HEO6XOJJ,VIMOCTVI paclmpeHunA
MOHATUNA YNCNA;

BEPOSATHOCTHbI XapaKTep MHOTMX 3aKOHOMEPHOCTEN OKPY>KaloLLLEro MMUpa; MPUMEpbI
CTAaTUCTMYECKNX 3aKOHOMEPHOCTEN U BbIBOAOB;

KaK1MM 06pa3oM reoMeTpust BO3HMKIIA U3 MPaKTUYECKMX 33434 3eMIeMepUs; MpuMepbl
rEOMETPUYECKNX OBBEKTOB U YTBEPKAEHUI O HUX, BAXKHbIX A1 MPaKTUKMK;

CMbIC/1 UAeann3aLum, No3BoAIOLLEN pellaTh 3a4a4M peasbHOMN AeACTBUTENIbHOCTU
MaTeMaTUYeCKMMU MEeToAaMM, MPMUMEpPbI OLLIMBOK, BOZHUKAIOLWMUX NPU naeanmsaumnm;

AJITEBPA

yMeTb

COCTaBNATb 6YKBEHHbIE BblpaXkeHUs U GOpPMyJibl MO YC0BUAM 33/1a4; OCYLLECTBAATL B
BbIpaXXeHMAX 1 GOPMYax YNCNOBbIE NOACTAHOBKN U BbIMOIHATbL COOTBETCTBYHOLLIME
BbIYMCNEHUSA, OCYLLECTBAATL NOACTaHOBKY OJJHOIO BbIPaXXeHUs B ApYroe; BbipaXkaTb U3 GpopMyn
OfIHY NEepeMEHHYI0 Yepes OCTa/lbHble;

BbIMOJIHATb OCHOBHbIE ,EI,GVICTBVIH CO CcTeneHAaAMU C LeNbIMU NOoKasaTenaMmn, ¢ MHOro4ysieHaMm n c
anre6pamquKMMM p,pO6FIMM; BbIMOJIHATb Pa3/1I0X)KEHME MHOIO4YJ1IEHOB Ha MHOXXUTENN,

BbIMOJIHATb TOXAECTBEHHbIE I'Ip606pa3OBaHMFI PaUunNOHaIbHbIX Bblpa)KeHMVI;

NPUMEHSTb CBOMCTBA apUPMETUYECKUX KBaAPATHbIX KOPHEN OJ151 BbIYUCIEHNS 3HAYEHUIA U
npeobpa3oBaHMii YNUCSIOBbLIX BbIPAaXXEHWUI, CoaepyKaLLMX KBagpaTHbIE KOPHU;

pewaTtb JINHENHbIE, KBaApaTHbIE YPaBHEHUA U PallMOHa/IbHbIE YPaBHEHUA, CBOAALLUNECA K HUM,
CUCTEMbI ABYX IMHEMHbIX YPABHEHMIN N HECJIOXKHbIE HENIMHEHbIE CUCTEMBI;

pellaTb IMHEHbIE U KBaipaTHblE HEPABEHCTBA C OAHOM NePEMEHHOMN U UX CUCTEMBI;



®  peLlaTb TEKCTOBbIE 33Ja4M anrebpanyeckumMm MeToJoM, UHTEPMNPETUPOBATL NMOYYEHHbIN
pe3yaLTaT, NPOBOAUTL OT6OP PeLLeHU, UcXoaa 13 GopMyINPOBKU 3a4a4u;

®  1306paXkaTh YMCIa TOYKAMM Ha KOOPAMHATHOM NPsMOW;

®  onpeaensTb KOOPAMHATLI TOYKU MIOCKOCTU, CTPOUTL TOUKM C 3a4aHHbIMU KOOPAUHATaMU;
n306paykaTb MHOXXECTBO peLleHUn IMHEMHOTO HEPABEHCTBA;

d pPacCno3HaBaTb apMd)MeTML-IeCKMe N reoMeTpnudecKmne nporpeccnu,; peLwatb 3aaa4m c
NMPUMEHEHNEM CI)OpMYIIbI o6u.|,ero Y/1IEHA U CYMMbl HECKOJIbKUX NMEPBbLIX YJIEHOB;

®  HaxoAuTb 3HAYEHMSA PYHKLUMK, 3aaHHON GOpPMYNoi, Tabauruen, rpadmMKoM Mo ee apryMeHTy;
HaxoAUTb 3HaYE€HME apryMeHTa no 3Ha4YeHuto GYHKLUKU, 3a4aHHOM rpadMKOM AN Tabanuen;

* onpepenatb cBOMCTBA GYHKUMU MO ee rpaduKy; NPUMEHSTb rpaduyecKkne npeactaBaeHns npm
peLlEHNM YPaBHEHWUI, CUCTEM, HEPABEHCTB;

®  ONMUCbIBaTb CBOMCTBA M3YYEHHbIX QYHKLNI, CTPOUTb NX FPaduKu;

®  UCMNOJIb30BaTh NPUOBPETEHHbIE 3HAHUA U YMEHUS B NPaKTUYECKON AeATENbHOCTU
WNOBCEHEBHOM XXU3HU ANS:

®  BbINOJIHEHMS pacyeToB Mo GopMyaM, COCTaBEHNS GOPMYJI, BbIPAXKAIOLMX 3aBUCUMOCTH
MeXy peanbHbIMU BEJIMYMHAMM; HAXOXKAEHUS HY>KHOM GOPMY/Ibl B CMPaBOYHbIX MaTepuanax;

b MOAENNPOBAHUA NMPAKTUYECKUX CVITyaLI,Mﬁ N nccnenoBaHmnM NOCTPOEHHbIX Mop,eneﬁ C
MCNONIb30BaHMEM alMaparta aﬂFGGDbI;

®  OMnMCcaHWUs 3aBUCUMOCTEN Mexay GU3UYECKUMU BeIMYMHAMU COOTBETCTBYHOLLMMU GpopMynaMum
Nnpu UccegoBaHNN HECSIOXKHBIX MPaKTUYECKUX CUTYaLUA;

®  UHTepnpeTauun rpadpuKoB peasibHbIX 3aBUCUMOCTEN MEX Y BEIMYNMHAMUA.

TpeboBaHUs K YPOBHIO NOArOTOBKU Y4aLUUXCA NO Kypcy
reomMeTpum

YcTaHOBJIEHbI B COOTBETCTBUWN C 00513aTE/IbHBIM MUHUMYMOM COAEPXKaHUS.
B pe3synbrate nsy4yeHus reoMeTpum YHeHUK AOKEH:
B 7 Khacce

®"  MOHMMaTb CYWECTBO TMOHSATUS MaTeEMATUYECKOro [IO0Kas3aTeNbCTBa; HEKOTOpble MpUMeEpHI
[l0Ka3aTe bCTB;

®" MOHMMaTb KakuM 06pasoM reoMeTpus BO3HUKNA M3 MPAKTUYECKUX 3ajay 3eMjieMepus;
NPUMepPbI FEOMETPUYECKMX OBBEKTOB U YTBEPXKAEHUN O HUX, BaXKHbIX /18 NPAKTUKMN.

" 0/Ib30BaTbCA A3bIKOM FEOMETPUM A1 ONMCAHNSA NMPEAMETOB OKPYXKatoLLLEro Mmnpa

= pacnosHaBaTb U3y4YeHHble reoMeTpudeckme GUrypbl, pasanyaTtb UX B3AUMHOE PaCroJIOXKeHME

= K306paXkaTb U3yYEHHbIE TEOMETPUYECKNE GUTYPbI, BbIMOSHATb YEPTEXKM MO YCIOBUIO 33434

= BbIYUCAATb 3HAYEHUE FTEOMETPUYECKUX BESIMUMNH: [JIUH U YI/IOB.



pelwaTtb reoMeTpuyeckue 3afayn, OMMpasCb Ha M3ydeHHble CBOMCTBA GUIryp M OTHOLIEHMI
MeXay HUMU, MPUMEHSS AOMNONHUTENIbHbIE NOCTPOEHMUS

NPOBOANTbL AOKA3aTe/IbHble PACCYKAEHUS NPU PELLEHNN 33434, UCMO/b3YS U3BECTHbIE TEOPEMBI,
06HapY»XMBas BO3MOXHOCTU /151 UX UCMOJIb30BaHMS

NPOBOANTb HEC/IOXKHbIE [OKa3aTe/bCTBa, NoAyYaTb NPOCTENLLIME CAEACTBUS U3 U3BECTHbLIX MK
paHee MONYYEHHbIX YTBEPXKAEHMI, OLLEHMBATb JIOTMYECKYHD MPaBUALHOCTb PaCCY>KAEHUM,
MCMONb30BaTb NPUMeEpPbl  AAS  WUIOCTPaALUUMM U KOHTPNpUMEpPbl  AJ1S  OMNpOBEPXKEHUS
YTBEPXKAEHUN;

Ucnonb3oBatb NPUOBPETEHHBbIE 3HAHUA U YMEHUS B NMPaKTUUYECKON AEeATe/IbHOCTU U MOBCEeAHEBHOM

YKU3HU gns:

OMNUCaHUA peasbHbIX CUTYaLMIA Ha A3bIKE reOMEeTPUM;

peLleHns MPOCTENLLMX NPaKTUYECKMX 33Jay, CBA3AHHbIX C HAXOXAEHWEM TeOMETPUYECKUX
BE/IMYUNH (MCMONb3YIO NMPU HEOBXOAMMOCTM CMPABOYHUKM U TEXHMYECKUE CPeCTBA);

NOCTPOEHMIN FEOMETPUYECKMMU UHCTPYMEHTaMU (IMHENKA, YTONbHUK, LLMPKY/b, TPAHCMOPTMP).

B 8 Knacce

" MOHWMaTb, YTO reoMeTpuYeckne GopMbl ABASIOTCA UAEAU3NPOBAHHBIMK 06pasamMu
peasibHbIX 06 BEKTOB; HAY4YUTbCS UCMOJIb30BaTb FEOMETPUYECKUNIA A3bIK AJ151 ONUCAHUS
NpeMEeTOB OKPY>KaloLEro MMpa; NoayunTb NpeacTaB/eHNE O HEKOTOPbIX 061acTaX
NMPUMEHEHMUS TEOMETPUN B BbITY, HayKe, TEXHUKE, UCKYCCTBE;

= pacro3HaBaTb Ha YepTexxax U MoJefisiX reoMeTpuieckne Gpurypbl (OTpesku; yribl;
TPEYIOIbHUKMN U MX YaCTHbIE BUbI; YETbIPEXYTOJbHUKN U UX YaCTHbIE BUJbI;
MHOTOYTOJIbHUKM; OKPYXXHOCTb; KPYT); M306paXkaTb yYKa3aHHble reoMeTpuYeckue Gurypbl;
BbIMOJIHATbL YEPTEXKM MO YCJIOBMIO 334a4U;

= BJIafleTb MPAKTUYECKUMM HABbIKaMU UCMOJIb30BaHUSI FEOMETPUYECKUX UHCTPYMEHTOB
0015 u3o6paxkeHust GUryp, a TakxKe A5 HaXoXKAEeHWUS JJIMH OTPE3KOB U BEJIMYMH YI/IOB;

= pewaTb 33/13a4M Ha BblMUC/IEHWNE TEOMETPUYECKUX BEANYUH, (ONWH, YIN0OB, NAoLAAEN),
NPUMEHSS U3y4YeHHble CBOMCTBa GUryp U GopMy/bl M NPOBOASA apryMeHTaLMIO B Xo4e
pelleHus 3agay;

= pellaTb 33/1a4M Ha JOKA3aTE/IbCTBO;

= BJIaJIETb aJFTOPUTMaMU PELLEHUSI OCHOBHbIX 3a/a4 Ha NOCTPOEHUe.

Ucnonb3oBatb NPUOGPETEHHbIE 3HAHUA U YMEHUSA B NPAKTUYECKON OeATE/IbHOCTU U NMOBCEAHEBHOM

YKU3HU ans:

OMNUCaHUsA peanbHbIX CUTYyaLMIA Ha A3bIKE FEOMETPUM;

peLleHUs MPOCTENLLMX NPaKTUYECKMX 33aJa4, CBA3AHHbIX C HAXOXAEHWEM TeOMETPUYECKUX
BE/IMYMH (MCNOJb3YIO NPU HEOBXOAMMOCTHM CIPABOYHMKM N TEXHUYECKNE CPEeACTBaA);

MOCTPOEHMIN FEOMETPUYECKMMU UHCTPYMEHTaMU (IMHENKA, YTONbHUK, LIMPKY/b, TPAHCMOPTMP).

B 9 Knacce

"  M0/Ib30BaTbCsl FEOMETPUYECKMM 53bIKOM /151 ONMCaAHUS NPeAMETOB OKPY KaIOLLLEro MMpa;

= pacno3HaBaTb reOMeTpUYECKNE GUrypbl, pasInMyaTh UX B3AMMHOE PaCcMoOXKeEHUE;

= K306parkaTb reoMeTpuyeckue GuUrypbl; BbIMOAHATL YEPTEXKM MO YCIOBUIO 3a4a4MK;
OCYLLEeCTBASATL Npeobpa3oBaHus Gpuryp;

"  pacrno3HaBaTb Ha YepTexkax, MOJEeNsiX U B OKpy»Katowen 06CTaHOBKE OCHOBHble
NPOCTPaHCTBEHHbIE TeNa, N306paxkaTb UX;

" B MNPOCTENLLNX CNy4asiX CTPOUTb CEYEHUS N Pa3BEPTKU NPOCTPAHCTBEHHbIX TeN;

"  [POBOAMUTH OMEpaLMm HaL, BEKTOPaAMMU, BbIMUCAATL AJIMHY U KOOPAMHATbLI BEKTOPA, Yro
MeXy BEKTOpaMMU;

" BbIMUCAATb 3HAYEHUS TEOMETPUYECKUX BEIMYMH (OMH, YINOB, Niollaaei, 06beMoB); B TOM
yuncne: gns yrnos ot 0° go 180° onpeaenstb 3Ha4YEHMUS TPUTOHOMETPUYECKNX GYHKLMI MO
3a/1aHHbIM 3HAYEHUAM YIJIOB; HAXOAUTb 3HAYEHUS TPUTOHOMETPUYECKUX QYHKLMIA NO



3HAYEHMIO OHOM U3 HWX, HAXOAWUTb CTOPOHbI, YI/Ibl U MJIOWAAMN TPEYTO/IbHUKOB, AJINHbI
JIOMaHbIX, Ayr OKPY>KHOCTW, MNJIOLLAAEN OCHOBHbIX FEOMETPUYECKUX GUTYp U dUryp,
COCTaBJ/IEHHBIX U3 HUX;

peluaTb reoMeTpuYeckme 3aaun, onmpasch Ha U3yyeHHble CBOMCTBa GUIyp M OTHOLLIEHUIA
MeXay HUMM, NMPUMEHSS JOMNOJIHUTE/IbHbIE MOCTPOEHWUS, anrebpanyeckuin u
TPUrOHOMETPUYECKUIA annapaT, COo6paXKeHUsi CUMMETPUN;

NPOBOAMTb A0Ka3aTe/IbHbIE PACCYXKAEHMS NPU PELLEHNM 334,34, UCMOJIb3YS U3BECTHbIE
TEeopeMbl, 06HaPY>KMBasi BO3SMOXKHOCTM /151 UX UCMO/Ib30BaHUS;

peluaTb NpocTeMlIne NJaHMMETPUYECKME 33a4M B MPOCTPAHCTBE.

Ucnonb3oBaTtb anOGpeTéHHble 3HaHUA U YMEHuUA B npaKTM‘-IeCKOﬁ AEATEJIbHOCTU U ﬂOBceAHeBHOﬁ

YXU3HU pNs:

onucaHne peanbHbIX CUTYaLMIN HA A3bIKE TEOMETPUM;

pacyeToB, BK/IOYAIOLWMX NPOCTENLLNE TPUTOHOMETPUYECKUX GOPMYJIbI;

peLleHns reoMeTpMYECcKuX 3aad € UCMoJib30BaHNEM TPUTOHOMETPUM;

peLLeHms NPaKTUYECKMX 3a4a4, CBA3AHHbIX C HAXOMX AEHMEM reOMETPUYECKUX BENUYUNH
(ucnonb3ys Npu HEOBXOAMMOCTM CNPABOYHUKM M TEXHMYECKME CPEACTBa);

MOCTPOEHUI rEOMETPUYECKMMU UHCTPYMEHTAMU (IMHENKA, YIONIbHUK, LIUPKY/b,
TpaHcnopTup).



Y4yeOHO-MeTOAMYECKMM KOMMNEKT No anrebpe

Mporpamma

MporpaMMmbl 0611e06pa3oBaTe/IbHbIX YYpexaeHUn. Anrebpa. 7-9 knaccol. / CocT.
Bypmuctposa T.A. - M.: lNpoceeuleHne, 2009

Y4yebHUKHU

1.

Anre6pa: Yueb. ana 7 kn. obuieobpasosat. yupexxkaeHmin / FO. H. Makapbiyes, H. T.
MuHatoK, K. U. Hewkos, C. b. CyBopoBa; noa, pen,. C. A. TensakoBckoro. - 16-e nsa. - M.:

MpoceeweHune, 2015

Anrebpa: Yueb. ans 8 k. obuweobpasosar. yupexaeHuin / F0. H, Makapbiyes, H. T.
Mungtok, K. U. Hewkos, C. b. CyBopoBa; nog, pea,. C. A. Tenskosckoro. - 15-e n3a.,
Jopab. - M.: MNpoceeweHne, 2011

Anre6pa: Yueb. ana 9 kn. obuieobpasosat. yupexxkgeHmin / HO. H, Makapbiyes, H. T.
MuHgatok, K. U. Hewkos, C. b. CyBopoBa; nog, pea. C. A. TenskoBckoro. - 14-e nsa. - M.:
MpoceeuweHune, 2011

Moco6ue anga yuurtens

1.

Anrebpa: aN1eMeHTbI CTaTUCTUKU U TEOPUM BEPOSITHOCTEN: Yy4eb. Nocobume Ans yyalmxcs
7-9 kn. obueobpasoBart. yupexgeHurt / H0.H. Makapsbiyes, H.I. MuHgtok; nopg, peg,. C.A.

TenskoBcKoro. -6-e n3fa. - M.: MpoceelleHune, 2008

N3yyeHune anrebpsbl B 7-9 Knaccax: KH. gns yumtens / HO.M. KonsaruH, FO.B. Cngopos, M.B.
TkaueBa u ap. - M.: MNMpoceeuleHme, 2008

Moypo4Hbie pa3paboTkm no anrebpe: 7knacc: K yduebHmnky FO.H. Makapbiyesa, H.TI.
MuHgtok n ap. «Anrebpa: 7 knacc» / Pypykun A.H., Jlynenko I.B., MacnheHHukoBa U.A. -
M.: BAKO, 2006

MNoypo4yHoe naaHMpoBaHue No anrebpe: 8 knacc: K y4ebHuky HO.H. MakapbiueBa, H.T.
MuHatok n ap. «Anrebpa: 8 knacc» / T.M. EpuHa. - M.: U3paTenbcTBo «3K3amMeH», 2008
Moypo4HoOe NnaHupoBaHUe o anredpe: 9 Knacc: K y4ebHuky HO.H. MakapbiyeBa, H.T.
MuHgtok n ap. «Anrebpa: 9 knacc» / T.M. EpuHa. - M.: U3patenbcTBo «9K3amMeH», 2008
Anrebpa. 9-11 knacc. lNoarotoBKa K rocygapcTBeHHon aTrectaumm - 2011, 2012: yyebHo-
MeToau4deckoe nocobue / nog pea. ®.®. JibiceHKo. - PocToB-Ha-[oHy: JlernoH-M., 2010,
2011

M'MA 2010. Anrebpa: c6opHUK 3agaHuit: 9 knacc / B.B. Kouarnn, M.H. KoyaruHa. - M.:
JKcMo, 2010

Moypo4Hblie pa3paboTkm no reomeTpumn: 7 Knacc. + Paboyas tetpaab - 2-e nsg,,
nepepab. n gon. - M.: BAKO, 2009

Moco6ue ang yyawmxca

1.

Anrebpa: aN1eMeHTbI CTaTUCTUKU U TEOPUM BEPOSITHOCTEN: Y4eb. Nocobume Ans yyalmxcs
7-9 kn. obueobpasoBart. yupexgeHuit / H0.H. Makapsbiyes, H.I. MuHgtok; nopg, peg,. C.A.
TenskoBcKoro. -6-e n3fa,. - M.: MpoceelleHune, 2008



2. Anre6bpa. 9-11 knacc. NoarotoBKa K rocyaapctBeHHoM aTrectaummu - 2011, 2012: yyebHo-
MeToau4yeckoe nocobue / noa pea. ®.P. JibiceHKo. - PocToB-Ha-[oHy: JlernoH-M., 2010,

2011
3. TWA 2010. Anrebpa: cbopHUK 3agaHui: 9 knacc / B.B. KoyarnH, M.H. KouarmHa. - M.:

JKcMmo, 2010
KOoHTponbHO-M3MepuTenbHble MaTepuanbl

1. Anrebpa: anpakt. matepuansl ana 7 kn. / JI. W. 3saeny, JI. B. KysHeuoBa, C. b. CyBopoBa.

— M.: lNpocBeweHne, 2007—2008.
2. Anrebpa: gnpakt. matepuanol gnsa 8 kn. / JI. W. 3BaBwny, JI. B. Ky3HeuoBa, C. b. CyBopoBa.

— M.: MNpoceelueHune, 2007—2008.
3. Anrebpa: guaakt. matepmansl ansa 9 kn. / JI. W. 3BaBuy, JI. B. Ky3HeuoBa, C. b. CyBopoBa.

— M.: lNpocBeweHne, 2007—2008.

Y4yebHO-MeTOANYECKNUA KOMMSIEKT MO reoMmeTpum

1. MNoropenos A.B. leoMmeTpusa: YUebHUK ans 7-9 Kn. obeobpasoBaTenbHbIX yYpEXAEHNN,
- M.: MNpoceelleHune, 2006

2. TyceB B.A., MegaHuk A.W. Anpaktndyeckne matepmansl nNo reoMetTpum ans 7 Knacca. -
M.: MpocseleHne, 2006

3. Epuwoa A.ll., lonobopoabko B.B., Epwioa A.C. CaMocTosiTe/NIbHbIE U KOHTPOJIbHbIE
paboTbl NO anredbpe 1 reoMeTpun ana 7 knacca, - M.: Mnekca, 2002.

4. TycesB.A., MegsHuk A.U. Ingaktnyeckme matepmanbl No reoMeTpum aas 8 knacca. -
M.: MpoceelleHne, 2006

5. Epuwosa A.., lono6opoabko B.B., EpwioBa A.C. CaMocTosiTENIbHbIE U KOHTPOJIbHbIE
paboTbl No anrebpe 1 reomeTpum ans 8 knacca, - M.: Unekca, 2002.

6. Epuwoa A.l.,lono6opoabko B.B, Epwiosa A.C. MaTtemaTtuka. CaMocTosiTe/NIbHbIE U
KOHTPOJIbHbIE paboTbl. Anrebpa, reomeTtpus 9 knacc - M.: Mnekca, 2005;

7. Tyces B.A., MegaHuk A.W. AnpakTniyeckne matepmansl nNo reoMmetTpum ansa 9 Knacca. -
M.: MpoceelleHne, 2006

8. lMporpamMmbl 06Le06pa3oBaTeNbHbIX yupexxaeHnn. feometpusa 7 - 9. CoctaButenb
T.A.bypmuctpoBa. MockBa. «pocselleHne», 2008.

9. TyceB B.A., MegaHuk A.U. lngaktnyeckmue matepuasbl No reoMeTpun ana 7 knacca. -
M.: lNpoceeleHmne.
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