AHHOTALMA K PABOYEW NPOrPAMME
no y4ye6Homy npeamety «Anrebpa» ansa 9 knacca

Pabouas nporpamma no npeamety «Anrebpa» gna 9 knacca coctaBneHa Ha
OCHOBaHUW CrneayrLnX JOKYMEHTOB:

- [Mpwukasza MuHuctepctBa obpasoBaHus n Haykm PP ot 05.03.2004r. N 1089
«O6 yTBEpXOEHUN dhefepanbHOro KOMMOHEHTa rocyaapCTBEHHbIX O0bpasoBaTenbHbIX
CTaHOapToOB HayanbHoOro obuiero, OCHOBHOro obuwero [lpyMepHbIX nporpamm
OCHOBHOrO 06Lero obpasoBaHus;

- [pumepHOM nporpammbl NO MaTeMaTUKe OCHOBHOro obuero obpasoBaHus:
Anrebpa. Paboune nporpammebl. MpeameTHas nuHusa yvyebHukos 0. H. MakapbiyeBa u
apyrux. 7-9 knaccbl: nocobue ansa ydntenen obuieobpasosaT. opraHusaumn / H. T.
Mwungtok. — 2-e n3ga., gopab. — M.: MNpoceeweHne, 2014;

- YyebHoro nnaHa MAOY COLU Ne 31 r. Mwmma Ha 2018-2019 yuyebHbini rog;

- lonoxeHua o CTpyKType, nopsiake pas3paboTkn K yTBepXOeHua paboumx
nporpaMmm y4yebHbIX NpeaMeToB, KYpCOB U KYpPCOB BHEYPOUYHOW AeATENbHOCTU

MyHMUMNANbHOTO  aBTOHOMHOIO obuweobpasoBaTenbHOrO  yyYpexaeHus
«CpegHsas obwieobpasoBaTtenbHas  wkona Ne 31 r. Nwumay, yTBEpPKOEHHOrO
npukasom gmpektopa wkonsl oT 29.06.2018r. Ne 214/1-op4.

Mporpamma nosBonsieT obecneunBaTb (OpMMpPOBaHME KakK MNpeaMeTHbIX
YMEHUN, TaK W YHMBEpCasnbHbIX Y4YebHbIX AencTBuin obydatowmxcsa. [porpamma
nossonsieT obecneymsaTb JOCTUXKEHME LieNen B HanpaBneHUn IMYHOCTHOrO pasBuUTUS,
B MeTanpeaMeTHOM U NpeaMeTHOM HarnpasBfieHUn.

[aHHasa paboyas nporpamma npegycmatpmBaeT usydeHune anredbpbl B 9 Knacce
B o6beme 102 yacos (3 yaca B Hegento).

Llenu n 3apgaun, pewaemMblie npu peanusauum paboyen nporpamMmmbl

N3y4eHne anrebpbl B 9 knacce HanpaBneHo Ha AOCTUMXEHNE Creayowmnx Lenen:

. NpoAoONMKUTbL OBNageBaTb CUCTEMOM MaTeMaTU4YEeCKMX 3HaHUMA U
YMEHUN, HeoOBXoaNMbIX AN MPUMEHEHUS B MPAKTUYECKON AEeATENIbHOCTU, U3y4YeHUus
CMEXHbIX UCLMUNIWH, NPOA0SIKeHNa obpasoBaHus;

o NPOAOIKUTL UHTENseKTyarbHoe pa3BuTue, (PopmMMpoBaHWE Ka4vecTs
NINYHOCTU, HEeOoOXOAMMBIX YernoBeKky nAfs MNOMHOUEHHOW XWU3HW B COBPEMEHHOM
obuiecTBe, CBOMCTBEHHbIX MaTeMaTU4YeCKOM OAEeATENbHOCTU: SCHOCTM M TOYHOCTU
MbICINWN, KPUTUYHOCTU MbILIIEHUS, WHTYUUUU, JIOTMYECKOrOo MbILNEHNSA, 3reMeHTOB
anropuTMMUYECKON KyNnbTypbl, MNPOCTPAHCTBEHHbLIX MNPeACTaBfeHNn, CNocCoBHOCTU K
npeosoneHnto TPYaHOCTEN;

o npoaonkutb dopmupoBaTb npeacTaBneHne o6 mageax u metTogax
MaTeMaTUKN KaK YHUBEPCAarbHOro A3blka Haykun U TEXHUKU, CpeacTBa MOAENUPOBaHUSA
SIBNEHNN N NPOLECCOB;

o NPOAONMKNUTb BOCMUTaHUE  KYNbTypbl JIMYHOCTWM, OTHOLWIEHMS K
MaTeMaTuke Kak K 4YacTu obLieyenoBevecKkon KynbTypbl, urpawoLien ocobyio pornb B
0o6LLEeCcTBEHHOM pa3BUTUN.

MaTtemaTnyeckoe o6pasoBaHMe B OCHOBHOM LUKONE CKnagplBaeTcs U3
crnefywwmnx  cogepxartesibHbIX KOMMOHEHTOB: «ApnmeTtnkay, «Anrebpay,
«eomeTpua», «OnemMeHTbl KOMOWHATOPWKK, TEOPUN BEPOATHOCTEW, CTATUCTUKUA U
Norvkny». JTU coaepXaTterbHble KOMMOHEHTbI, pa3BMBasCb Ha NPOTSXXEHUW Bcex neT
00yyeHus, ecTeCcTBEHHbIM 06pa3oM nepenneTarTca U B3aMMOO4eNCTBYHOT.

ApucdmeTtuka npusBaHa cnocobcTBoBaTb  NPUOBPETEHUIO  NPaKTUYECKUX
HaBbIKOB, HEOOXOAUMbIX ANSA MOBCEeAHEBHOM >M3HW. OHa cnyxuT 6ason gns Bcero



AanbHENLWero u3ydeHns maTemMaTuku, CnocobCTBYET JIOMMYECKOMY pPasBUTUIO U
POpPMMPOBaHNIO YMEHUS NOSb30BaTLCA anropuTMamu.

Anrebpa HaueneHa Ha ¢OpMMpPOBaHME MaTemMaTUyeckoro annapata pAns
pelweHna 3agady M3 MaTteMaTuKu, CMEXHbIX MpeaMeToB, OKpyXalLllen peanbHOCTU.
A3blk anrebpbl NOAYEpPKMBAET 3HAYEHWE MaTeMaTUMKM KakK A3blka ANA NOCTPOEHUS
MaTtemMaTU4Yeckmx MoAenen, npoLeccoB W SBMEeHWn peanbHoro mupa. OpgHon K3
OCHOBHbIX 3ajay u3yyeHna anrebpbl 4BMASETCA pasBUTME  ANrOPUTMUYECKOrO
MbILLMEHNs, HeobxogMMOro, B Y4aCTHOCTW, AN OCBOEHWUA Kypca WHMOpMaTUKY,;
oBfafeHne HaBblkamMn AeAyKTUBHbIX paccyxaeHun. MNpeobpasoBaHne CMMBOMNYECKMX
dopM BHOCUT CBOWN cneumdumnyecknin Bknag B pasButne BoobpaxeHusi, CnocobHOCTEN K
MaTeMaTuyeckomy TBOpYeCTBY. [lpyron BaxkHOW 3agadven usydeHust anrebpbl aBnseTcs
nosiydeHne LIKOSIbHUKaMW  KOHKPETHbIX 3HaHUM O YHKUMSX KakK BaXXHeuLen
MaTeMaTM4YecKon MoLenu Anga onucaHust U uccnefoBaHnsa pasHoobpasHbIX NPoLEeccoB
(paBHOMEPHbIX, PABHOYCKOPEHHbIX, 3KCMOHEHUMarnbHbIX, Nepnoandecknx n ap.), ons
dOpMUPOBaHUSA Y Yy4YalUXCA nNpeacTaBfieHMM O ponv MaTeMaTUKm B pasBUTUM
UMBUNN3ALNN N KYNbTYpbl.

AneMeHTbl NOrmKu, KOMOMHaATOPUKN, CTaTUCTUKU U TEOPUM BEPOSATHOCTEN
cTanu obsasaTtenbHbIM KOMMOHEHTOM LWKOMbHOrO 06pa3oBaHWs, YCUINMBAKOLWNUM €ero
NpuKNagHoe M npakTudeckoe 3HadeHue. IDTOT MaTepuan Heobxoaum, npexane BCero,
ans  opmMuMpoBaHus  (PYHKUMOHANbHOW rPaMOTHOCTM — YMEHWW BOCMPUHUMATL W
aHanuanpoBaTb WH(OpMauUno, NpeaCcTaBNeHHY B pasnuyHbix dopmax, MoHMMaTb
BEPOSATHOCTHbIN XapakTep pearbHbIX 3aBUCUMOCTEW, NPOM3BOAUTbL NpOCTenLLne
BEPOATHOCTHble pacyeTbl. M3yyeHne CHOB KOMOMHATOPUKM MO3BOMAUT Yy4aulemycs
OCYLLeCTBNATb pacCcMOTpeHMe cny4daes, nepebop 1 noacyeT yvicna BapuaHToB, B TOM
yucne B NPOCTENLLMX NPUKNALHbIX 3aga4ax.

Takum obpasom, B xoe OCBOEHUSA coaepaHusi Kypca obyyarouwuecs rnony4arom
803MOXXHOCMb:

. pa3BuBaTb NPEACTABNEHUS O YACIE U POSIM BbIYMCIIEHUI B YENTIOBEYECKOM
npakTuke; copMmMpoBaTb MPaKTUYECKNE HAaBbIKM BbIMOMHEHUSI YCTHbIX, NMUCbMEHHbIX,
WHCTPYMEHTanbHbIX BbIYMCIIEHWIA, Pa3BMBATb BbIYUCITUTENBHYIO KYNbTYPY;

. oBnageTb CUMBOMMYECKMM $3bIKOM anrebpbl, BbipaboTaTb ¢hopmanbHO-
onepaTtMBHble anrebpandeckne yMeHusi M HayuuTbCA MNPUMEHATb WX K peLleHuto
MaTemMaTUYECKMX N HEMaTEMaTUYECKMX 3a4au;

o N3y4ynTb CBOMUCTBA W rpadukM SNeMeHTapHbIX QYHKUUW, Hay4nTbCS
MCNonb3oBaTb  PYHKUUOHANbHO-rpaduyeckme npeacTaBneHns Ons  onucaHvus
aHanusa pearbHbIX 3aBUCUMOCTEN;

o pasBMBaTb MNPOCTPAHCTBEHHbIE MNpPeACTaBNeHnss un un3obpasntenbHble
YMEHNHA, OCBOWTb OCHOBHble aKTbl M MeToAbl NNAHUMETPUN, MO3HAKOMUTLCA C
NPOCTENLLUMMN NPOCTPAHCTBEHHbLIMU TENaMN N NX CBONCTBaMM;

o NonyyYnTb NPeacTaBfieHns O CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B
peanbHOM MUPE M O pasnnyHbiX cnocobax mx nlydeHusi, 06 ocobeHHOCTSAX BbIBOAOB U
MPOrHO30B, HOCALLMX BEPOSATHOCTHLIN XapakTep;

. pa3BUTb JIOMMYECKOE MbILLSIEHNE N peYb — YMEHUsI Norn4yeckm oBOCHO-
BblBaTb CYXXAEHWS, MPOBOAUTb HECIMOXHble CUCTemMaTusauumn, NpUBOAUTL NpUMeEpbl U
KOHTPNpPUMEpPbI, UMCMOMb30BaTb  pPasfuyHble  A3blkM  MaTtemaTukm  (CROBECHbIN,
CMMBOSNYECKUIA, rpachmyecknin) ansa UnnicTpaumm, MHTepnpetTaunm, aprymeHtTaumm m
AokasaTesibCTBa;

o copmmpoBaTb npeacTaBneHna o6 naydyaembixX MOHATUAX U MeTodax Kak
BaXXHENLWNX cCpeacTBax MaTeMaTU4ecKoro MoAenvMpoBaHWSA pearbHbiIX MPOLLEeCCOB WU
ABNEHNN.



N3yyeHne maTemMatMkm Ha CTyneHu OCHOBHOro obuwero obpasoBaHud
HanpaBsIieHO Ha JOCTUXEHWE CneayoLmx uenen:

oBnageHue CUCTEMOM MaTeMaTUYEeCKMX 3HAaHUWU U  YMEHUMU,
HeobXxooMMbIX AN NPUMEHEHUS B NPaKTUYECKON OeATeNbHOCTU, U3YYEeHUS CMEXHbIX
ANCUUNIIMH, NPOAOIMKEHMS 06pa3oBaHus;

MHTeNnneKTyanbHoe pasBuTMe, QopMUpPoBaHME Ka4vyeCcTB  JIMYHOCTWU,
HeobXoOMMbIX YernoBeKy AN MOMHOLUEHHOW XW3HW B COBPEMEHHOM obLiecTBe,
CBONCTBEHHbIX MaTemMaTU4yeckon [OeATeNbHOCTU: SACHOCTM W TOYHOCTU  MbICAN,
KPUTUYHOCTM  MbIWSEHUSA,  UHTYMUUKW,  FIOTMYECKOTO  MbILUNEHNSA,  3NIEMEHTOB
anropuTMUYECKON KynbTypbl, MNPOCTPaAHCTBEHHbIX MpeAcTaBneHnn, CrnocoBHOCTUM K
npeofoNneHnto TPYaHOCTEN;

copmupoBaHue npeacrtaBneHMn 06 maesx M MeTogax MaTeMaTuMKU Kak
YHMBEPCAnbHOMO $3blka HaykKM W TEeXHWUKW, CPeacTBa MOLENMPOBAHUSA SBMEHUA WU
npoLieccos;

BOCNUTaHMUE KYJbTypbl JINYHOCTWU, OTHOLLUEHMUS K MaTeMaTuke KaK K 4acTu
obLieyenoBeYyecKkom KynbTypbl, UrpatoLlen ocobyto ponb B 06LLECTBEHHOM pPa3BUTUMN.

NNAHUPYEMbIA YPOBEHb NMOAMOTOBKU B COOTBETCTBUU C
TPEBOBAHUAMU ITOC

B pesynbtate nayyeHus anrebpbl y4eHUK JOMKEH:

3HaTb/NOHMMATb

- CywecTBO NOHATUSA MaTeMaTUYECKOro  [oKas3aTenbCTBa; npumMepsl
[0Ka3aTernbCTB;

- CYLLLEeCTBO NOHATUSA anropuTma; NpuMepbl anropuTMoB;

- Kak ucnonb3ylTcd mMaTemaTuyeckne qOopMynbl, YypaBHEHUA W HeEpPaBEHCTBa,
npuMepbl UX NPUMEHEHNS ONSA pEeLIeHNns MaTeMaTUYeCKNX U NpakTUYeCcKnx 3agau;

- KaK MaTemaTuyeckum onpefeneHHble YHKUUM MOryT OMnuUChbiBaTb pearsibHble
3aBMCMMOCTU; NPUBOAUTL NPUMEPDLI TAKOro ONMCaHUs;

- KaK NOTPeOHOCTN NpPaKTUKN NPMBENN MaTeMaTUYECKYI0 HayKy K He0BXxoouMmocTu
pacLUMPEHNS NOHATUS YMUCna;

- BEPOSITHOCTHbIN XapakKTep MHOMMX 3aKOHOMEPHOCTEN OKpyXalLero Mupa;
npuMepbl CTaTUCTUYECKNX 3aKOHOMEPHOCTEN N BbIBOAOB;

- KakuMm oOpa3om reomMeTpusi BO3HWUKNA W3 NPaKTUYECKUX 3aday 3eMieMepus;
npuMepbl reoMeTPUYECKUX OOBEKTOB N YTBEPXKAEHUN O HUX, BaXXHbIX ANSA NPaKTUKW;

- CMbIC  maeanusayuu, nossondwwen pewatb 3agadn  pearnbHoOu
AEVNCTBUTENBHOCTN MaTeMaTU4YECKMMN MeToAaMu, NpUMEpPbl OWMOOK, BO3HUKAKLLNX
npu ngeanusaunm.

YMeTh:

- CcoCTaBnATb OYKBEHHblIE BbIPaXeHNA W GOPMynbl MO YCNOBUAM 3ajaud;
OCYLLECTBNATb B BbIpaXeHUAX U (opMyriax 4YucrnoBble MOACTAHOBKUM W BbIMOMHATb
COOTBETCTBYHKOLUNE BbIYMUCIIEHUS, OCYLLECTBMATL MOLCTAHOBKY OOHOrO BblpaXeHus B
apyroe; BblpaxaTtb 13 opMyn 0gHY NepeEMEHHYI0 Yepes OCTasbHbIE;

- BbINOJSIHATbL OCHOBHbIE [OEWNCTBUS CO CTEMNEHAMMU C LUEenbiMX MNoKasaTensamu, C
MHOrou4fieHamMum u ¢ anredpanyecknmm opobsiMn; BbINOMNHATL pPa3foXeHne MHOMo4SIeHOB
HA MHOXMWTENW; BbINOMHATL TOXOECTBEHHbIE MNpPeobpa3oBaHMs  pauMOHarnbHbIX
BbIpaXXEHWUW;

- MPUMEHATb CBOMCTBA apuUPMETUYECKMX KBaApaTHbIX KOPHEW AN BblYMCIEHUS
3Ha4YeHUn 1 NpeodpasoBaHM YNCMNOBbLIX BbipaXXeHUN, coaepKallmx KBaapaTHbIE KOPHW;

- pewaTtb JIMHEWHble, KBadpaTHble YpaBHEHUS W pauuoHarnbHble YpaBHEHUS,
CBOOALLMECSH K HUM, CUCTEMbI ABYX NMMHENHbIX YPaBHEHUN N HECMOXHbIE HENUHENHbIe
CUCTEMBI;



- pewaTb NMHEWHble N KBagpaTHble HepaBeHCTBAa C OOHOW MEepeMeHHOM U uX
CUCTEMBI;

- pewaTb TEKCTOBble 3adayn anrebpavyeckum MeToaoM, MHTepnpeTupoBaTb
NMOSTyYEeHHbIN pe3ynbTaT, MPOBOAUTL OTOOP peleHun wucxogsa wmn3 opMynMPOBKK
3agayu;

- n3obpaxaTtb Ymcna TodKamum Ha KOOpANHATHON NPSIMOW;

- onpegenaTb KOOPAWHATbl TOYKM MIAIOCKOCTU, CTPOUTb TOYKM C 3aJaHHbIMU
KoopAnHaTtamu; n3obpaxatb MHOXECTBO peLUeHNA IMHENHOrO HEPaBEeHCTBa;

- pacrnosHaBaTb apudmMeTU4ecKne 1 reomeTpudeckme nporpeccun; pewartb 3agadm
C NnpuMeHeHneM hopMynbl OBLLEro YfieHa U CYMMbl HECKOJSTbKUX NEePBbIX Y1EHOB;

- HaxoAauTb 3Ha4YeHus OyHKLMMK, 3agaHHON dopmMynon, Tabnuuen, rpadgukom, no
€e aprymMeHTy; HaxoOuTb 3HayeHwe aprymeHTa Mo 3HayYeHuo QYyHKUUWN, 3adaHHOW
rpacdonkom nnu Tabnuuen;

- onpefenaTb CBOMCTBA (OYHKUMM NO ee rpaduKy; NPUMEHATb rpadmyeckue
npegcTaBneHns Npu peLeHnn ypaBHEHUN, CUCTEM, HEPABEHCTB;

- ONUCbIBaTb CBONCTBA N3YYEHHbIX OYHKLMN, CTPOUTL UX rpadouKu;

ncnonb3oBaTth NPUOBPETEHHbIE 3HAHUS N YMEHUSA B NPaKTUYECKON AeATESNIbHOCTH
N NOBCEAHEBHOM XWU3HU ONS:

- BbINONHEHUS pacyeToB No ¢opMmynam, COCTaBfneHUs QOpMyr, BblpaXKaroLwmx
3aBUCMMOCTU MexXay pearnbHbIMU BeNMYMHaAMMU; HaXOXOEHUS HYXXHOW OopMynbl B
CrpaBOYHbIX MaTepuanax;

- MOOEeNnupoBaHWSA MNPAKTUYECKUX CUTyauui u uUccrnegoBaHnss MNOCTPOEHHbIX
MoZernen ¢ ucnonb3oBaHMeM annapaTa anrebpsl;

- OMUCaHNS 3aBUCMMOCTEN MeXay (PU3NYECKUMN BENMYMHAMU COOTBETCTBYHOLLMMU
dopmynamu npu nccnegoBaHnUM HECITOXHbBIX NPaKTUYECKNX CUTYaLUi;

- UHTepnpeTauumn rpadmMKoB peasbHbIX 3aBUCMMOCTEN MEXAY BENNYMHAMN.

OnemeHmbl  sl02UuKU, KOMOGUHamMOPUKU, cmMamucmukKu U meopuu
eepossimHocmeu

YmeThb:

- MPOBOANUTb HECNOXHble [OKa3aTenbCTBa, Nonyvyartb NPOCTeENIne CneacTsnsa u3s
M3BECTHbIX WM  paHee MNONYYEHHbIX YTBEPXOEHUW, OLEHMBATb  IOrMYECKYH
NPaBUNbHOCTb  PacCyXAEHWW, WCNofb3oBaTb NPUMEPbl  ANS  WANKCTpauMm U
KOHTpPNpUMEpbI 4151 ONPOBEPXKEHNS YTBEPXKAEHUN;

- u3Bnekatb UWHGoOpMauuio, nNpeacTaBneHHyw B Tabnuuyax, Ha Auarpammax,
rpacumkax; coctaBnATb Tabnuubl, CTPOUTb Anarpammbl U TPaUKK;

- pewaTtb KOMOMHaTOpHble 3agayn nyTeM cucTtematndeckoro nepebopa
BO3MOXHbIX BAPUAHTOB, a TaKXXe C UCMOMb30BaHMEM NpaBusia YMHOXEHNUS;

- BbIMMCNATb CpeaHne 3Ha4YEHNS pesyrbTaToB U3MEPEHWM;

- HaxoAWTb 4acToTy COObLITUS, UCNONb3ys COBCTBEHHbIE HABMOAEHUS N TOTOBbIE
CTaTUCTUYECKME AAHHbIE;

- HAXOOUTb BEPOATHOCTU CryYarHbIX COObITMI B MPOCTENLLMX CIyYasiX;

NCcnonb3oBaTh NPUOBPETEHHbIE 3HAHUS U YMEHUSA B NPaKTUYECKON AEATENbHOCTU
1N NOBCEAHEBHOM XWU3HW ONS:

- BbICTpavMBaHus apryMeHTauuu npu gokasaTtenbctBe (B ¢opme MoHorora wu
avanora);

- pacno3HaBaHus NOMMYECKN HEKOPPEKTHBIX PacCyXOeHWUM;

- 3anncu MaTeMaTU4ecKnx yTBepXaeHumn, ooKkasaTenbCTB;

- aHanusa pearnbHbIX YUCIOBbLIX [aHHbIX, NPEeACTaBlEHHbIX B BUAE Auarpamm,
rpadukoB, Tabnumu;



- peweHus MnpakTU4ecKnx 3ajad B MOBCEOHEBHOM W NpodeCcCUOoHanbHOm
AEATENbHOCTM C UCMONb30BaHMEM OENCTBUIA C YUCHaMK, NPOLEHTOB, ANWH, NNoLwanen,
00beMOB, BPEMEHMU, CKOPOCTMU;

- pelweHna y4yebHbIX W npakTU4eckux 3agad, Tpebyrumx cucTtemMaTuyeckoro
nepebopa BapMaHTOB;

- CPaBHEHMsI LUAHCOB HACTYMMEHUSA CryYamHbIX COObITUIA, OLEHKM BEPOSITHOCTU
Cry4anHOro cobbITUA B NPaKTUYECKMX CUTYaUUsIX, COMOCTaBNEHNs MOL4ENN C peanibHOM
cutyauuen;

- MOHMMaHNS CTaTUCTUYECKNX YTBEPXKOEHNN.

COLEPXAHUE YYEBHOIO NPEMETA
Anezebpa

Anrebpanyeckne BblpaxeHna. BykBeHHble BblpaxeHus  (BblpaxkeHusi ¢
nepemeHHbIMK). YucnoBoe 3HayeHne BYKBEHHOro BblpaXeHud. [onycTuMble 3Ha4YeHus
nepemMeHHbIX, BXoAsAwWMX B anrebpaunyeckme BblpaxeHus. lMoacTtaHoBKa BblpaXXeHUN
BMECTO nepemMeHHbIX. PaseHcTBO OYKBEHHbIX BblpaXXeHUM. ToxpgecTso,
AokasaTenbCTBO ToXAecTB. [1peobpaszoBaHna BbipaXKeHUN.

CsonctBa cTeneHen cC uenbiM nokasaTtenem. MHoroyneHbl. CrnioxeHue,
Bbl4MTaHME, YMHOXEHNE MHOro4YneHoB. ®opmynbl COKpaLLeHHOro YMHOXEHUS: KBagpaT
CYyMMbl M KBagpaT pasHOCTW, KyO cyMmbl M Ky6 pasHocTu. dopmyna pasHOCTU
KBagpaToB, (hopmMyna cymmbl KyboB 1 pasHocTM KyboB. PasnoxeHne MHoroyneHa Ha
MHOXUTenW. KBagpaTtHbI TpexuyneH. BbligeneHve nonHoro keBagpaTta B KBagpaTHOM
TpéxudneHe. Teopema BueTta. PasnoxeHune KBagpaTHOro TpexdnieHa Ha JIMHEWHble
MHOXWUTEnNU. MHorouneHsl ¢ ogHon nepemeHHoW. CteneHb MHorouvneHa. KopeHb
MHOrou4mneHa.

Anrebpanyeckaa gpobb. CokpaweHne gpoben. [encteua ¢ anrebpanyecknmm
apobamu.

PaunoHanbHble BblpaxeHuss U ux npeobpasoBaHus. CBOMCTBaA KBagpaTHbIX
KOPHEN N UX MPUMEHEHME B BbIYUCIIEHNAX.

YpaBHEHMST W HepaBeHCTBa. YpaBHeEHWEe C OAHouM nepemeHHoW. KopeHb
ypaBHeHud. JInHenHoe ypaBHeHue. KeagpaTHoe ypaBHeHue: opMyna KopHen
KBagpaTHOro ypaBHeHUs. PelleHue paumoHanbHbIX ypaBHeHWUW. [lpumepbl pelueHns
YPaBHEHNA BbICLUMX CTeneHen; MeTOoAbl 3aMeHbl MEePEeMEHHOW, pasrioXeHus Ha
MHOXMWTENMW.

YpaBHeHVe C [OBYMS MEPEMEHHbIMU; peLleHne YypaBHEHUs C  ABYMS
nepemeHHbiMn. Cuctema ypaBHEHUI; pelleHue cucTembl. Cuctema OBYX JIMHENHbIX
YPaBHEHNA C OBYMSA MNEPEMEHHbIMU; pelleHMe NoACTaHOBKOM M anrebpandeckum
CNnoXeHueMm. YpaBHEeHMe C HEeCKONbKUMWU nepeMeHHbiMU. [lpumepbl  pelueHus
HeNMHEeNHbIX cucTeM. Nprmepsbl pelleHns ypaBHEHUS B LIENbIX YUcnax.

HepaBeHCTBO C oOAgHOM nepemeHHOW. PelweHne HepaBeHcTBa. JIMHeWHble
HepaBeHCTBa C OAHOW MepeMeHHoOM U KX cuctembl. KBagpaTHble HepaBeHCTBa.
Mprmepsbl pelweHna ApobHO — NIMHENHbBIX HEPABEHCTB.

Uuncnosble HepaBeHCTBA N UX CBONCTBA. [loka3aTenbCTBO YMCIOBLIX U JIMHENHbIX

HEepaBEHCTB.
[Mepexon OT cnoBecHOW (POPMYNMPOBKU COOTHOLLUEHUW MexOy BervMyMHamMn K
anrebpanyeckon.
PelweHne TekCcToBbIX 3ag4a4 anredbpanyecknm cnocodbom.
Uncnosble nocrnenoBaTesNibHOCTU. [MoHsTME nocrnegoBaTesibHOCTU.

ApudmeTnyeckas u  reomeTpudeckass nporpeccun. dopmynbl  obwero  uyneHa
apumMeTnyeckon U reoMeTpuyeckomn NpPorpeccum, CyMmbl NepPBbIX HECKOSTbKNX YIIEHOB
apudmMeTUYecKon n reoMeTpmn4eCcKon nNporpeccun.

CnoxHble NpoLeHThI.



Uucnosble dyHKunn. [lMoHsaTne dyHkumn. OBnacTb onpegeneHns yHKUUn.
Cnocobbl 3agaHua dyHkumn. Mpaduk dyHKLMK, BO3pacTaHMe U yobiBaHME OYHKLNMN,
Hanbonbllee W HauMeHbluee 3HaYeHUs QYHKUUN, HYIU  QYHKUUK, NPOMEXYTKM
3HaKoOMNoOCTOAHCTBA. YTeHne rpacmnkoB PyHKLNN.

®dyHKLUMKM, OnNUCbIBalOLWME NPsSMYI0 U 00OpaTHYlO  MPONOPLMOHASbHYIO
3aBUCUMOCTH, UX rpadukn. JInHenHas pyHKUMNA, ee rpadukK, reoMeTpuyecknin CMbICh
koadppmumeHToB. [unepbona. KeagpaTuuHas dyHKuusA, ee rpaduk, napabona.
KoopauHatbel BeplwuHbl napabonbl, ocb cuMmmeTpun. CTeneHHble QyHKUMKM C
HaTypanbHbIM nokasaTenem, uUx rpadukn. pamkm yHKUMIA: KOpEeHb KBagpaTHbIN,
KOpeHb Kybudeckuin, mogynb. Mcnonb3oBaHue rpadukoB YHKUMA ON9  pelleHus
YPaBHEHUN U CUCTEM.

Mpumepbl rpaduyecknx 3aBUCUMOCTEWN, OTpaXKalLlUX pearbHble MNpPOoLEeCcChI:
konebaHue, nokasaTenbHbIN POCT. Yncnosble PyHKLUKN, ONUCHIBAOLLME 3TU MPOLLECCHI.

[MapannenbHbIn NepeHoc rpadukoB BAOOMb OCEN KOOpAMHAT U CUMMETPUA
oTHocuTenbHO ocen. KoopauHatbl. W3obpaxeHne 4yucen o4vkaMm KOOpPAUHATHOW
npsAMon. ['eoMeTpu4eckuin CMbIC Moayna vmcna. Ymcnosble NPOMEXYTKU: UHTepBan,
OTpPes30K, Ny4d. Popmyna pacCToOAHNA MeXay To4KaMn KOOPAUHATHOM NPSIMON.

[ekapToBbl KOOpAMHATBI HA MIIOCKOCTW; KoopAuHaTtbl Touku. KoopawuHathbl
cepeauHbl oTpeska. dPopmyna pacCTosHUA Mexay ABYMSA TOYKaMu MSIOCKOCTH.
YpaBHeHMe nNpAMON, YrrioBOM KOI(PPUUMEHT MPAMOWN, YCroBue napannenbHOCTU
NPAMbIX. YpaBHEHNE OKPYXXHOCTU C LLEHTPOM B Havarne KoopAamHaTt 1 B Ntobon 3agaHHOn
TOYKe.

"padhmnyeckan nHTepnpeTaumsi ypaBHEHUA C ABYMS NEPEMEHHBIMU U UX CUCTEM,
HepaBeHCTB C ABYMS NepeMEHHbBIMU N UX CUCTEM.

AnemeHmbl  s102UKU, KOMOGUHamMoOpPuKu, cmamucmukKu U meopuu
eepossimHocmeu

HokaszaTtenbctBo. OnpegeneHusi, AokasaTeNnbCTBa, akKCUOMbl W TeOpeMbl;
cneacTsnd. HeobxoauMble U AOCTaTOYHble ycnoBus. KoHTpnpumep. [lokasaTenbcTso oT
npoTusHoro. MNpamas n obpaTHasa TeopeMbl.

lMoHATMe 006 akcMomaTuKe M akCMOMaTUYECKOM MOCTPOEHUN reomeTpun. Matbin
noctynat 3sknvaa v ero uctopus. MHoxectBa M KomOuHaTtopuka. MHOXeCTBO.
OneMeHT MHOXecCTBa, noaMHoxecTBo. OObeguMHEHME U MNEepeceyYeHne MHOXECTB.
Ouarpammel Annepa. Npumepsl peweHnss KOMOUMHaATOPHbLIX 3aday: nepebop BapnaHTOB,
NPaBuoO YMHOXEHUS.

CraTtuctnyeckme gadHble. NpeacrtaBneHve gaHHbIX B BUAe Tabnuu, guarpamm,
rpacdmkoB. CpegHue pesynbTaTthl n3amepeHui. NoHATne o CTaTUCTUYECKOM BbIBOAE HA
OCHOBE BbIOOpPKN.

[MoHATHe n Npumepsbl CRyYamHbiX COObITUIA.

BeposaTHocTb. YacToTa cobbiTusi, BEPOATHOCTb. PaBHOBO3MOXHbIE COBLITUS ©
noacyeT ux BepoATHOCTU. [peacrtasneHne o reoMeTpn4eckon BEPOATHOCTMU.



