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Ils1anupyeMble pe3yJibTaThl OCBOCHHS Y4eOHOI0 nmpeaMeTa «AJredopa

PabGouass mporpamma yueOHOro mpeamera «Anredpa», 9 kimacc oOecmedyWBaeT TOCTHXKCHHE
CJICAYIOIIMX Pe3yJIbTaTOB OCBOCHHUSI 00pa30BaTeIbHON IPOTrpaMMbl OCHOBHOT'O 001IIer0 00pa3oBaHus:

Jluunocmmuoie pe3yiomantol.

dbopMupOBaHHE OTBETCTBEHHOTO OTHOILIEHUS K YYEHHIO, TOTOBHOCTHM U CIOCOOHOCTH
00y4aromuxcsi K caMOpPa3BUTHIO U CaMOOOpa30BaHUIO Ha OCHOBE MOTHBAIMU K OOYYEHUIO U
MO3HAHUIO, OCO3HAHHOMY IIOCTPOCHUIO HMHIUBUAYaJbHOH 00pa30BaTENbHOW TPACKTOPHUH C
Y4€TOM YCTOWYUBBIX MO3HABATEIIbHBIX HHTEPECOB;

¢dopMHpOBaHHE LEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOU MTPAKTUKY;

dbopMupoBaHHE KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIEHMH W COTPYJHHUYECTBE CO
CBEPCTHUKAMHM, CTApIIMMH U MJIAJIIUMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HON, YueOHO-
MCCJIEI0BATENbCKOM, TBOPUECKOM U IPYTUX BUJIAX JIEATEIbHOCTH;

YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOM M MUCbMEHHOM pedu, TOHUMATh
CMBICT TIOCTaBJICHHOM 3aJjaud, BBICTpAMBaTh AaApPryMEHTAIMIO, TPUBOAUTH MPUMEPHl U
KOHTPIPUMEDHIL;

KPUTHUYHOCTh MBIIIJICHHS, YMEHHUE paclo3HaBaTh JIOTUYECKH HEKOPPEKTHbIE BBICKA3bIBAHUS,
OTJINYATh TUNIOTE3Y OT (aKTa;

KpEaTUBHOCTh  MBIIUICHUS, HMHHUIMATABA, HAXOJYUBOCTh, AaKTUBHOCTb TPU  PEIICHUU
FEOMETPHUECKUX 3a7ay;

YMEHHME KOHTPOJIUPOBATh MPOIIECC U PE3YyIbTaT yueOHOI MaTeMaTHYECKON JesITEIbHOCTH.

Memanpeomemmoie pe3yibmanot.

YMEHHUE CAMOCTOSITEIIBbHO INIAHUPOBATh AJIbTEPHATUBHBIE ITYyTH JOCTHXKEHUS LI€JIEHd, OCO3HAHHO
BBIOMpAaTh Hanbosee F3PPEKTHBHBIE CITOCOOBI peIIeHHs YUeOHBIX U MO3HABATEIBHBIX 3a/1a4;
YMEHHUE OCYIIECTBIATh KOHTPOJIb IO pe3yiabTaTy M IO cHocoOy JAEHCTBUSL Ha YpOBHE
IPOM3BOJILHOIO BHUMAHUS M1 BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI,

YMEHHUE a/ICKBaTHO OLIEHUBATh MPABMIIBHOCTh WM OUIMOOYHOCTH BBIOJHEHHS Y4eOHOU 3a/1a4H,
€€ 00OBbEKTUBHYIO TPYJIHOCTb U COOCTBEHHBIE BOZMOKHOCTH €€ PEILICHUs;

OCO3HAaHHOE BIIAJICHUE JIOTMYECKUMM JeHCTBUAMHU OIpeNeNeHuss MOHATHH, 0000ueHus,
YCTAHOBJICHHsI aHAJIOTUH, KJIacCU(UKAIIMKM HA OCHOBE CAMOCTOSITEILHOI'O BBIOOpA OCHOBAHUH U
KPUTEPHUEB, YCTAHOBIICHHS POAOBUIOBBIX CBS3EH;

YMEHHME YCTAaHABIMBATh NMPUYMHHO-CIIEJCTBEHHBIE CBS3H, CTPOUTH JIOTMUECKOE PaCCyKICHHE,
yYMO3aKJIt04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTHUN) U BBIBOBI;

YMEHHE CO3/1aBaTh, IPUMEHSTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA, MOAEIIN
U CXEMBI JUIsl pelleHHsl yueOHBIX M T03HABaTEIbHbBIX 3a/1a4;

YMEHHUE OpPraHU30BBIBATh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO JESITEIBHOCTh C YUUTEIEM U
CBEPCTHUKAMHU: ONPENENATh L€, pacCIpeaesaTh QYHKIUU U POJIM YYACTHUKOB, 00IIHE CTIOCOObI
paboThl; yMeHHe paboTaTh B TpYIIe: HAXOIUTH O0Ilee pelIeHrue U pa3peliaTh KOHQIMKTHI Ha
OCHOBE COIVIACOBAaHUS MO3MLIMHA W Yy4€Ta MHTEPECOB; CiyllaTh NapTHEpA; (OpMYyIUPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

dbopMHupoBaHKEe U pa3BUTHE Y4eOHOW M OOIIENOJIb30BATEIHCKON KOMIETEHTHOCTH B 00JIACTH
MCIOJIb30BaHusl HH(GOPMAIMOHHO-KOMMYHUKaMOHHBIX TexHosoruil (UKT - komneTeHTHOCTH);
YMEHUE HaXOJUTh B PA3JIMYHBIX UICTOUHUKAX WHPOPMALINIO, HEOOXOTUMYIO JJISl peIIeHUs
MaTeMaTHYeCKuX MNpoOieM, U TMpeJCTaBlIATh €€ B MOHATHOM ¢opme; NMPUHUMATH pelIeHHE B
YCIIOBUSAX HEMOJHON M U30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOpPMaLINY;

YMEHHE IOHUMaThb M HCIOJIb30BaTh MAaTeMaTHYECKHE CpEACTBA HArJIsSAHOCTH (PUCYHKH,
YepTEeXKH, CXEMBI U JIp.) Ul WUTIOCTPALH, UHTEPIIPETAlluH, apryMEHTalluu;

YMEHHUE BBIIBUraTh TMIIOTE3bI MPHU PEHICHWH Y4eOHBIX 33734 U MOHMMAaTh HEOOXOAMMOCTb MX
IIPOBEPKU;



YMEHHE MPUMEHAITh MHIYKTUBHBIC U JCIYKTUBHBIE CIIOCOOBI PACCYXICHUI, BUJCTh PA3THMUHBIC
CTpaTeTuH pEIICHU 3a/1a4;

MOHMMaHHE CYITHOCTH aJITOPUTMUYECKUX MPEANMCAHUNA U YMEHUE IEHCTBOBATh B COOTBETCTBHU
C TIPEJVIOKEHHBIM alITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTAaBHUThH IIEJIH, BBIOMpPATh M CO3[aBaTh JTOPUTMBI U PEHICHUS
y4eOHBIX MAaTEeMaTHYECKUX MPOOIIEeM;

YMEHHE TUIAHUPOBATh M OCYIIECTBISTH JIEATEIBHOCTh, HAMPABICHHYID HA pPEIICHUE 3aJadu
UCCIIEIOBATEIBCKOTO XapaKTepa;

Ilpeomemmnvie pesyromamot.

OBJIaJicHUEe 0a30BbIM MOHATUWHBIM aNIaparoM [0 OCHOBHBIM pa3fellaM COACpKaHUS;
MpeJICTaBlICHHEe 00 OCHOBHBIX H3Yy4aeMbIX MHOHATUAX (YHCIO, reoMeTrpuueckas ¢Gurypa) Kax
BAKHEUIIMX MAaTEMAaTHYECKUX MOJEIAX, IO3BOJAIOIIMX OIMUCHIBATD M M3y4aTbh pEAJIbHbIC
IIPOLIECCHI U SIBJICHNUS,

yMeHue paboTaTb ¢ MaTEeMaTHYECKUM TEKCTOM (aHAJIM3UPOBATh, M3BIIEKATh HEOOXOIMMYIO
UH(POPMALIMIO), TOYHO U TPAMOTHO BBIPAKaTh CBOM MBICIM B YCTHOH M NHUCHhMEHHOH pedd C
MIPUMEHEHUEM MATEMaTUYECKON TEPMUHOJIOTUU U CUMBOJIMKH, UCIIOJIb30BaTh PA3JIMYHbIE A3BIKU
MaTeMaTHKH, TPOBOAWTH KJIacCHU(UKALWHU, JIOTHYECKHE OOOCHOBAHMA, JOKa3aTeIbCTBA
MaTE€MaTUYECKUX YTBEPKICHMUII;

OBJIQJICHUE HABBIKAMU YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAJIbHbBIX BBIYMCIICHUI;

OBJIQJICHHE T€OMETPUYECKUM SI3BIKOM, YMEHHE HCIIOJIb30BATh €r0 I OIUCAaHUs IPEIMETOB
OKpY’KaloIllero MHUpa, pa3BUTUE MPOCTPAHCTBEHHBIX IPEACTABICHUI U H300pa3UTEIbHBIX
YMEHH, TPHOOpEeTEeHNE HABBIKOB TEOMETPUUYECKUX TTOCTPOCHUI;

YCBOGHHE CHCTEMATHYECKMX 3HAHMH O IUIOCKHX (Urypax W WX CBOMCTBAaxX, a TaKXke Ha
HalJIIHOM YpPOBHE — O IPOCTEMIIMX NPOCTPAHCTBEHHBIX TeElaX, YMEHUE IPHUMEHSITh
CHUCTEMAaTUYECKHUE 3HAHUS O HUX ISl PEeLLIEHUs T€OMETPUUYECKHUX U MPAKTUYECKUX 3a]1ay;

YMEHHE U3MEpATh JJIMHBl OTPE3KOB, BEIMYMHBI YIJIOB, HCIOJB30BaTh (HOPMYIBI IS
HAXO0XJICHUS IEPUMETPOB, UIoMIaiel 1 00bEMOB TeOMETPUUECKUX PUTYD;

YMEHHE MNPUMEHATh M3YYEHHBIC TOHATHS, PE3YyJbTaTbl, METOAbl U1 PEUICHUs 3ajad
IIPAaKTUYECKOr0 XapakTepa M 3a4a4 M3 CMEKHBIX JWCHUIUIMH C MCIOJIB30BAaHUEM IIpU
HEO0OXOIMMOCTH CIIPABOYHBIX MAaTEPHANIOB, KATbKYISATOPA, KOMIIBIOTEPA.

BeinnyckHuk Hayuumcs:

COCTaBJIATh OYKBEHHBIE BBIpRKEHUS U (OPMYJbI MO YCIOBUSAM 3ajady; OCYILECTBIATh B
BBIp@KEHUSAX U (OpMyJax UHCIOBbIE TIOJCTAHOBKM M BBINOJHATH COOTBETCTBYIOILUE
BBIUMCJIEHMSI, OCYILIECTBIATh NMOACTAHOBKY OJHOTO BBIPRXKEHUS B JIPYroe; BhIpaXXaTb U3 GopMyJ
OJIHY IIEPEMEHHYIO YE€PE3 OCTAIILHBIE;

BBIITOJIHATh OCHOBHBIE JIEHCTBUS CO CTENEHAMM C LEJIBIMU MIOKA3aTeIsIMHA, C MHOIOYIEHAMU U C
anredpandecKuMu ApoOsSMHU; BBIIOJIHATH Pa3I0KEHUE MHOTOUIEHOB Ha MHOXKHTEIH; BBIIOIHATh
TOKJECTBEHHBIE MPEOOpa30BaHMsl PAllMOHATIBHBIX BIPaKEHU;

MPUMEHSTh CBOWCTBAa apU(PMETHUECKUX KBAJPAaTHBIX KOpPHEH MJs BBIUMCIEHMS] 3HAUYEHUU U
peoOpa3oBaHuil YHCIOBBIX BBIPAKEHUH, COJEPKAIINUX KBAPATHBIE KOPHHU;
peuiaTh JIMHEWHbIE, KBAJAPAaTHBIE YPABHEHUS U palliOHAIbHBIE YPABHEHUS, CBOIAIINECS K HUM,
CUCTEMBI JIBYX JIMHEMHBIX YPAaBHEHUHN U HECIIOKHBIE HEJIMHENHBIE CUCTEMBI,
peniaTh JIMHEWHBIEC U KBaJAPAaTHBIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM M UX CUCTEMBI;
pemarh TEKCTOBBIE 3a/ladyd anreOpanyeckuM METOJIOM, HMHTEPHPETUPOBATH MOJIyUYEHHBIH
pe3ysbTart, MPOBOAUTE OTOOP PELICHUH, HCXO0 I U3 (POPMYIMPOBKU 33J1auu;

n300paxkaTh YMCiIa TOUKAMU Ha KOOPAMHATHOM NMPSMOI;

ONpENEeNATh KOOPAWUHATHI TOYKH IUIOCKOCTH, CTPOMTh TOYKM C 3aJaHHBIMU KOOPAMHATAMM;
n300paxkaTh MHOXKECTBO PELIEHUI IMHEHHOTO HEPaBEHCTBA,
pacrio3HaBaTh apu(MeTHUecKue M TeOMETPUYECKHE NPOTPEecCHH; peliaTh 3aJadu ¢
npUMeHeHHeM (OPMYIIbI OOIIETO YIeHa U CyMMbI HECKOJIBKUX MEPBBIX YWICHOB;

HAXOJWUTh 3HaueHUs (YHKIMH, 3aJaHHON (GopMysoif, Tabmuuel, rpagukoM Mo ee apryMeHTy;
HAXOJUTh 3HAUEHUE apryMEHTa M0 3HaYeHHUI0 QYHKIINH, 3aJaHHON rpaduKoM Wi TabiIuLei;
OTpeNeNATh CBOWCTBA (PYHKLMU MO ee rpaduKy; NPUMEHATh rpaduuecKue MpecTaBIeHus Ipu
pELICHUN YPAaBHEHUM, CUCTEM, HEPABEHCTB;



OIMCHIBATh CBOMCTBA N3YUEHHBIX (DYHKIIHIA, CTPOUTH UX TpaduKH;

UCMOJIb30BaTh IMpPUOOPETEHHBbIE 3HAHMA M YMEHMs B IPAKTHYECKOW JESATEIbHOCTH U
IIOBCECITHEBHOM JKU3HM JUISL:

BBIMOJIHATE pacyeThl o (popMyliaM, COCTaBIATh (POPMYIIBI, BEIPAXKAIOIIUX 3aBUCUMOCTH MEXKIY
peabHBIMH BEJTMUYMHAMM; HAX0XKICHUS HYKHON ()OPMYIIbI B CIIPABOYHBIX MaTepHaax;
MOJEIMPOBaTh INPAKTUYECKUE CHUTyallud M HUCCIENOBAHHMS IOCTPOCHHBIX MOJEIEH ¢
UCIIOJIb30BaHUEM allnapaTa ajareopsl;

OIKCHIBATH 3aBUCUMOCTH MEXIY (PU3HMUECKUMH BETUYMHAMH COOTBETCTBYIOUIMMH (OpMyTIaMu
IIPU UCCJICIOBAHUH HECIIOKHBIX MIPAKTUYECKUX CUTYALIUH;

IIPOBOAMTH HECJIOXKHBIEC TOKA3aTENbCTBA, MOJIY4aTh IPOCTEHIINE CIEACTBUS U3 U3BECTHBIX HIIU
paHee IOJIY4YCHHBIX YTBEPXKACHHUH, OLCHUBATh JIOTMYECKYIO IPaBUIBHOCTb PAaCCYXICHUM,
UCIIOJIB30BAaTh MIPUMEPBI JUIsl WILIIOCTPALUU U KOHTPIIPUMEDSHI JJI1 OIIPOBEPIKEHUS] YTBEPKIACHUM;
U3BJIeKaTh UH(OPMALIMIO, IPEICTABICHHYIO B Ta0IMIIaX, HA AUarpaMMax, rpadukax; cocTaBIlsATh
TaOJIUIIBI, CTPOUTH JUArpaMMbl U rpaduku;

pematb KOMOMHATOPHBIC 3a/1a4M ITyTEM CUCTEMAaTHYECKOro mepedopa BOZMOKHBIX BapUAHTOB, a
TAK)KEe C UCIIOJIb30BAHUEM ITPaBUIIa YMHOXKCHMS;

BBIYUCIIATH CPEHUE 3HAUYCHHUS PE3YyIbTaTOB U3MEPEHUN;

HAXOJIUTh YaCTOTY COOBITHS, UCTIONB3YSl COOCTBEHHBIC HAOIIOACHUS U TOTOBBIE CTATHCTUYECKUE
JIaHHBIE;

HaXOJIUTh BEPOSTHOCTH CIy4alHbBIX COOBITHH B IPOCTEHIINX CITydasiX;

HCII0JIb30BATh HpHOﬁpeTeHHbIe SHAHUA U YMCHHUSA B HpaKTH‘IECKOﬁ HACATECJIBbHOCTH M
NOBCEAHEBHOM KM3HM JIJIS:

BBICTpAaUBaHUs apryMEHTAIlMU TPU JOKa3aTeNbCTBE (B popME MOHOJIOTA U AUAJIOTA);
pacro3HaBaHUs JIOTHYECKH HEKOPPEKTHBIX PACCyKICHUN;

3aMUCU MaTEMaTUYECKUX YTBEPKICHUMN, JOKA3aTEIbCTB;

aHaJIM3a PEATbHBIX YMCIIOBBIX JAHHBIX, TIPEJCTABICHHBIX B BUJE TUArpaMM, rpaukoB, TaOJIHII,
peuieHusT TPAKTUYECKUX 3a7ad B TOBCEAHEBHOM U TPO(ECCHOHATBHON NEATEITBHOCTH C
WCIIOJIb30BAaHUEM JICHCTBUM C YHUCIaMH, MPOIEHTOB, JJIMH, IUIOMIA[EH, 00BEMOB, BPEMEHH,
CKOpOCTH;

peuieHuss y4eOHBIX U TPAKTUYECKHX 3aJad, TPeOYIOIUX CHUCTEeMAaTHUYecKoro mepedopa
BAPHUAHTOB;

CPaBHEHMsS IIAHCOB HACTYIUICHUS CIYYalHBIX COOBITHH, OIEHKH BEPOSTHOCTH CIy4alHOTO
COOBITHSI B IPAKTUYECKUX CUTYaIUSAX, COMOCTABIEHUS MOJIENU C pealbHOU CUTYaIueH;
MOHUMAaHUS CTATUCTUYECKUX YTBEPKICHUH.

BBIITyCKHMK nomyyum 603mM04CHOCMb HAYYUTHCS:
YpaBHeHHS U HEPABEHCTBA

OnepupoBaTb TMOHATUSMHU: PABEHCTBO, YHUCIOBOE PAaBEHCTBO, YpaBHEHHUE, YHCIOBOE
HEPABEHCTBO, HEPABEHCTBO, KOPEHb YPABHEHHUs, PELICHUE YPABHEHMSI, PEIIEHUE HEPABEHCTBA,
pPaBHOCUJIbHBIE ypaBHEHHs, o00JacTb ONpeeNieHUusT ypaBHEHHUs (HEpPaBEHCTBA, CHUCTEMBbI
YpaBHEHMI WM HEPABEHCTB);

IIPOBEPSATH CNIPABEJINBOCT YNCIOBBIX PABEHCTB U HEPABEHCTB;

peliaTh JMHEHHbIE HEPAaBEHCTBA M HECTIOKHBIE HEPABEHCTBA, CBOASIIMECS K TMHEWHBIM;

pemiath JUHEHHbIE YpaBHEHUS U YpPaBHEHHUS, CBOJSIIMECS K JIMHEHHBIM, C TIOMOIIBIO
TOKJIECTBEHHBIX MpeoOpa3oBaHMii;

IPOBEPSATH, SBIAETCS JH JAaHHOE YHCIIO PELICHUEM YPaBHEHUS (HEPaBEHCTBA);

pelaTh KBaJpaTHble ypaBHEHHUs 10 (opMysie KOpHEH KBaJpaTHOTO YpaBHEHUS;

pelaTs KBaJApaTHbIE YPABHEHMsI M YpPaBHEHUS, CBOJSIIMECS K KBAaApaTHBIM, C IOMOIIbIO
TOKJECTBEHHBIX ITPe0Opa30BaHUM;

peliaTh CUCTEMbI HECTIOKHBIX JTMHEHHBIX YpPaBHEHUHN, HEPABEHCTB;

n300pakaTh pelIeHusI HEPAaBEHCTB U UX CUCTEM Ha YHCIIOBOM MPSMO;

pewatb JpoOHO-TMHENHHbIE YPABHEHUS;

pelaTe IpoCTENIINE UppallMOHAIbHBIE YPAaBHEHUS;

peliaTh ypaBHeHuUs Buja X" = a;

pelaTh ypaBHEHHs CIOCOOOM Pa3yioKeHUsI HA MHOXKHTEIH U CIIOCOOOM 3aMEHbI EpEeMEHHOM’;



®  ICIIOJIB30BATh METOJI MHTEPBAJIOB JUIsl PEIICHHUSI LIETBIX M IPOOHO-PAIIMOHABHBIX HEPABCHCTB;

® pelIaTh JUHEHHbIE YPAaBHEHHUs U HEPABEHCTBA C ITapaMeTpamMu;

e  pelaTh HECIOKHBIE KBA/IPAaTHBIE YPAaBHEHHUS C TapaMETPOM;

® pelaTh HECJIOKHBIE CUCTEMBI JINHEWHBIX YPABHEHU C ITapaMeTPaMU;

e pelaTh HECJIOXHBIE YPAaBHEHMS B ILIEJIBIX YMCIaX. B MOBCEAHEBHON XU3HM M NPU U3YYECHUH
JIPYrUX MpeIMETOB:

® COCTaBJIITh M pelIaTh JIMHEWHBIE YPAaBHEHUS M KBAJAPATHbIE YPABHEHUS, YPABHEHUS, K HUM
CBOJIAILIMECS, CUCTEMbI JMHEWHBIX YPaBHEHUM, HEPABEHCTB NPU PELICHUM 3aJad HU3 JPYTrux
yu4eOHBIX PEIMETOB;

® BBINOJIHATH OIICHKY MPABAOINOMOOMS PE3ylbTAaTOB, MOTYYAEMBIX IMPH PEIICHUH JTUHEHHBIX U
KBaJpaTHbIX YPaBHEHUW M CHUCTEM JIMHEHMHBIX YPABHEHHI M HEPABEHCTB IPHU PELICHUM 3a1ad
JIPYTUX y4eOHBIX MPEIMETOB;

e BbHIOMpATh COOTBETCTBYIOIIME YpAaBHEHHUs, HEPABEHCTBA WJIM WX CHUCTEMbI JJIi COCTaBIICHHS
MaTeMaTU4YeCKOW MOJEININ 33JaHHON pealbHOM CUTyalluy WJIU NPUKIAIHON 33/1a4H;

® yMETh MHTEPHPETUPOBATh NOJYUYEHHBIA NIPU PELICHUM YPAaBHEHUS, HEPABEHCTBA WJIA CHUCTEMBI
pEe3yJIbTaT B KOHTEKCTE 3a- JAHHOM PEabHOM CUTYyalluH WM NPUKIAJHON 3a1a4H.

DOyHKIUT

OnepupoBaTh MOHATUAMHU: (YHKIMOHATIBHAS 3aBUCUMOCTh, (QYHKIUS, rpaduk QyHKIHH,
crocoObl 3amaHusi (YHKIUU, apryMEHT MW 3HadcHWe (QyHKOHH, OOJIAcTh OIpPEHCICHHS W
MHOXECTBO 3HAueHUH (QYyHKUMH, HYIH (YHKIUM, POMEXKYTKH 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTH (DYHKIIHH, YETHOCTH/HEUETHOCTD (DYHKIINH;

HaXOJUTh 3HaueHHE (PYHKIMHU 10 33JaHHOMY 3HAYCHUIO apr'yMEHTa,

HAaXOJUTh 3HAUYCHHE apryMEHTa 0 3aJJaHHOMY 3HAaYE€HUIO (YHKLUU B HECIIOXKHBIX CUTYaLUsX;
OIpesieNATh MOJOXKEHUE TOUKH M0 €€ KOOpAMHATaM, KOOPJIMHATHI TOUKH MO €€ MOJI0KEHUIO Ha
KOOPJIMHATHOM IMJI0CKOCTH;

no rpaduKy HAXOIUTh OOJIACTh ONpEICNICHHs, MHOXXECTBO 3HAYCHWH, HyIW (YHKIHH,
IPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKHM BO3pacTaHusi M yObIBaHUs, HamOosblee U
HauMEHbIIIee 3HAYEHUS PYHKIINH;

CTpOUTH TpaduK TUHEHHON (PYHKINH,

pOBEPATh, SBISAETCA JM JaHHbIM Trpaduk rpadukoM 3aJaHHOM (GYHKUMM (JMHEHHOM,
KBaJJpaTUYHOM, 0OpaTHON MPONOPLUUOHAIBHOCTN);

onpeAensaTh NpUOIMKEHHBIE 3HAUEHUSI KOOPAUHAT TOYKU NIepecedeHtsl rpadUuKoB PYHKIIMIA;
CTPOUTH TpapuKy JTUHEWHOM, KBaJApaTUUHON QYyHKIIMHA, 00paTHON IPONOPIMOHATIBHOCTH,;

Ha MpUMepe KBaJApaTUYHON (PYHKIIMH, UCIIOIB30BaTh NpeobpazoBanus rpaduka pynkuun y = f
(x) nns moctpoenus rpapuka pynkuuun y = af (kx +b) + ¢;

COCTaBIIATh ypAaBHEHUE NPSIMOW IO 3aJaHHBIM YCIOBHMAM: IPOXOJSAIIEH Yepe3 NIBE TOYKH C
3aIaHHBIMM  KOOpJMHATaMH, IpO- XOIAUIEH dYepe3 AaHHYH TOYKY M NapajljIeNbHOW JaHHOU
IPSAMON;

UCCIIe0oBaTh (PyHKIINIO 10 €€ rpaduKy;

HaXOJUThb MHOXXECTBO 3HAYEHWUH, HYJIM, MPOMEXYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH
KBaJIpaTUUHON QPYHKIINH;

ornepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSAMH: TIOCIEJOBATEIBHOCTh, apudMeTHuecKas
IIpOrpeccusi, FeOMETpUIECcKasi POrPeECCHs;

pemarb MpOCThle 3aJadyd Ha MPOrpPecCUd, B KOTOPBIX OTBET MOXET OBITh MOJIy4EH
HEIMOCPEICTBEHHBIM MOJCYETOM O€3 TPUMEHEHUs POpMYIT,

pemath 337a4i Ha apuMETHYECKYI0 U TEOMETPUUECKYIO ITporpeccuio. B moBceAHEBHOM XHU3HU
Y TIPY U3YYEHUU APYTUX NIPEAMETOB!

MCIIOJIb30BaTh TpaduKU peajbHBIX MPOILIECCOB M 3aBUCHUMOCTEH ISl ONpEEeNeHUs UX CBOMCTB
(HauOonplIMe W HAMMEHbIIME 3HAYEHUs, MPOMEXKYTKH BO3pacTaHUs U yObIBaHMs, 00JIacTH
MIOJIO’KUTEBHBIX U OTPULATENBHBIX 3HAYEHUH U T. I1.);

UCIIOJIb30BaTh CBOMCTBA JMHEMHON (QyHKIMH U €€ rpa@uK NpHU PEelIeHWH 3aaad U3 JPYTUx
y4eOHBIX IPEMETOB;

WUTIOCTPUPOBATh € TMOMOUIbI0 Tpaduka peaspbHyI0 3aBUCUMOCTh WJIM TpOIEcC MO HUX
XapaKTepUCTUKAM;



UCTIOJIb30BaTh CBOMCTBA W TrpadUK KBaJAPaTWUYHON (YHKIMU NPH PEHICHUH 3a7ad U3 JIPYTUx
y4eOHBIX TPEIMETOB.

TexcToBbIE 3a1a4H

Pemrate HecoXKHBIE CIO’KETHBIC 3a/1a4M PA3HBIX THIIOB HAa BCE apupMEeTHYECKHE ACHCTBUS;
pemath MPOCTHIE U CIIOKHBIC 3a7]a4l Pa3HBIX TUIIOB;

CTPOUTH MOJICJb YCJIOBUS 3alaud (B BHJE TaOJMUIBI, CXEMbI, PUCYHKa), B KOTOPOW JaHbI
3HAYCHUsl JBYX W3 TPEX B3aMMOCBS3aHHBIX BEJIHYWH, C IEJIBI0 TOWCKA PEIICHHs 3a]ayu;
UCIIOJIb30BaTh Pa3HbIC KPATKUE 3aMHUCH KaK MOJETU TEKCTOB CIOXHBIX 33]a4 JJIsl MOCTPOCHHUS
TIOUCKOBOW CXEMBI U PEIICHUS 3a/1a4;
pa3indatb MOACJIb TCKCTAa W MOJACIIb PCIICHHA 3aJjadid, KOHCTPYHMPOBATH K OI[HOﬁ MOoACIn
peIIeHUs HECIOKHOM 3a7]aui pa3HbIe MOJICIIH TEKCTa 33/1a4H;

OCYIIECTBIISITH CIIOCO0 MOKMCKA PEIICHHS 32/1a41, B KOTOPOM PacCYKICHHE CTPOUTCS OT yCIOBHUS
K TpeOOBaHWIO WM OT TpeOOBaHHWS K YCJIOBHUIO; 3HATh M INPHMEHATh 00a crocoba Toucka
pelieHus 3a- 1a4 (0T TpeOOBaHUS K YCIOBHIO U OT YCIOBUS K TPEOOBAHHMIO);
pelaTh HECJIIOKHBIC JIOTHYCCKHE 3a7[adyl METOJIOM PACCYXJICHUH, MOJICITUPOBATh PACCYKICHHS
IIPY TIOUCKE PEIICHUS 3a/1a4 C TIOMOIIBIO Tpad-CXEeMBbI;

COCTAaBJIATH IUIaH PCIICHUSA 3aJa4M; BBIACIATL 3TAIllbl pCHICHUA 3ada4u U COACPIKAHUC KAKIOTO
JTana;

aHAJIU3UPOBATH 3aTPYNHEHU IIPY PEIICHUN 3a1aY;

BBITIOJHATL Pa3JIMYHBIC HpeO6paBOBaHI/I$I npezmon(eHHoﬁ 3ala4i, KOHCTPYHPOBATb HOBLIC
3a/1a4¥ U3 JIaHHOM, B TOM YHUCJIe OOpaTHbIE;

UHTEPIPETUPOBATH BHIYUCIIUTEIILHBIC PE3YJIbTAThI B 3a]aUe, HCCIIC0BATh MOJyYCHHOE PEIICHUE
3aj1auu;

AHAJIIM3UPOBATL BCCBO3MOXKHBIC CHUTyalMM B3aWMMHOT'O pPacCIOJIOKCHHA JIBYX 00BEKTOB H
U3MEHEHHUE UX XapaKTePUCTUK IIPU COBMECTHOM JIBUJKEHUU (CKOPOCTb, BPEMsl, pACCTOSIHUE) IIPU
pelieHHH 3a7a4 Ha JBI)KEHHE JBYX OOBEKTOB KaKk B OJHOM HaNpaBJICHUU, TaK H B
MIPOTUBOIIOJIOKHBIX HANPAaBICHUAX;, * 3HATH pa3jMuue CKOPOCTEH OOBEKTa B CTOSUCH BOJIE,
NPOTHB TEYCHHUS U 10 TCUCHHIO PEKH; MCCJICIOBATh BCEBO3MOXKHBIE CHTYallMU TPU PEUICHUU
3a/1a4 Ha JBMKCHHE 10 PEKe, pACCMaTPUBATh Pa3HbIC CUCTEMBI OTCUETA;
pemiath 3aJa4dl Ha HAXOXKJCHHME YacTH YHUCIIA U YHUCIA [0 €r0 YacTH, PeliaTh pa3HooOpa3HbIe
3aJ]auu «Ha 4aCThy;

HaXOJUTh MPOIEHT OT YHCJA, YHUCIO 1O €ro MPOIEHTY, MPOIEHTHOE OTHOIICHUE JIBYX YHUCEII,
MPOLEHTHOE CHMYKEHHE WJIH MTPOLIEHTHOE MOBBIIIIEHUE BETUYHHBI;
peliaTth 3a7aud Ha MPOLIEHTHI, B TOM UYHCJE CIOXHBIE MPO- IEHTHI ¢ 000CHOBAaHUEM, HCIIONB3Ys
pasHbIe CIIOCOOHI;
peliaTh, 0CO3HAaBaTh M OOBSACHATH UASHTHUYHOCTD 33/1a4 Pa3HbIX TUIOB (Ha padoTy, HA MOKYIIKH,
Ha JIBUKCHHE), CBA3BIBAIOIINX TPHU BEIMYUHBI, BBIJACNIATH 3TU BEITUYHHBI U OTHOLIECHUS MEXIY
HUMU, IPUMEHATh UX MPHU PEIIeHUHU 3a/1a4, KOHCTPYHUPOBaTh COOCTBEHHBIE 3aJaul yKa3aHHBIX
THUTIOB;

BJIaACTb OCHOBHBIMU METOJaMU PCHICHUA 3a/la4 Ha CMECH, CIIJIaBbl, KOHIICHTPAI[UH

B noBceaqHeBHOM KH3HHU U IPpUA H3YYCHUH NPYIrUX NPEAMETOB:

BBIJIBUT'aTh THIOTE3bl O BO3MOXHBIX IPEJENbHBIX 3HAYEHUSAX MCKOMBIX BEJIMYMH B 3a/aye
(Ienath MPUKUIIKY)

CraTucTHKa B TEOPUA BCPOHTHOCTeﬁ

HMMmeTe npencTaBleHHE O CTATUCTUYECKMX XapaKTEPUCTHKAX, BEPOSATHOCTH CIIy4alHOTro
COOBITHS, KOMOMHATOPHBIX 3ajayax;

pelaTh nIpocTeiine KOMOMHATOPHBIE 3a/1a4l METOI0M IPSIMOTO M OPTaHU30BaHHOTO 1epedopa;
MPEJICTaBIIATh JaHHBIE B BUJIE TaOJIHII, JUarpamMmm, rpa(uKos;

YUTaTh UH(OPMAIIHIO, IPEJCTABICHHYIO B BUJIE TaOJIUIIbI, AUATPAMMBI, rpaduKa;

U3BJIEKaTh WH(POPMAIIKIO, TPEACTABICHHYIO B TaOJIMIIAX, HA TUarpaMMax, rpapukax;
OTIpeNieNIATh OCHOBHbBIE CTATUCTUYECKUE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;

OLIEHUBATh BEPOSATHOCTH COOBITHS B IPOCTEHIIINX CIydasX;

UMETb MPECTABICHNUE O POJIM 3aKOHA OOJBIINX YUCEN B MACCOBBIX SIBIICHUSIX;

Hcropust MaTeMaTHKHU



e OnuckIBaTh OT/AEJbHBIC BBIAAIOUIUECS PE3YNIbTAaThl, MOJIYYEHHBIE B XOJ€ Pa3BUTHSI MAaTEMaTUKHU
KakK HayKH;

e 3HATh NPUMEPHl MATEMaTHYECKUX OTKPBITUA M KX AaBTOPOB B CBA3M C OTCUYECTBEHHOW U
BCEMHUPHOH UCTOPUEH;

® [IOHHMMAaTh POJIb MATEMATHKH B pa3BUTUU Poccuu;

MeTtoanl MAaTEMATHKU

e BriOuparh moaXoAsIIUN U3YICHHBIA METOJT ISl PEIICHUU W3- YICHHBIX TUIIOB MAaTEMaTUYECKUX
3aaa4;

® [IPUBOJIUTH MPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIICH IEeMCTBUTEILHOCTH U
MPOMU3BEJICHUSIX UCKYCCTBA.

Coaepixanue yueOHOro npeamera «Ajaredpa»

CaoiicTBa Qpynkuuii. Kaaparnunas ¢pyHkuus.

Oynkius. CpoiictBa Gynkuuil. KBagpaTHblil TpexuneH. PaznoxkeHne KBaJpaTHOro TpexuseHa Ha
mHOkuTemn. Dyrkus y = ax> + bx + ¢, ee cBoiicTBa 1 rpaduk. CTeneHHas (yHKIHL.

OcHOBHasl LeJIb — PaCIIMPUTh CBEAECHUS O CBOWMCTBaX (DYHKIMH, O3HAKOMHUTH YYaIIHUXCS CO
cBoOiicTBaMM U rpa)KOM KBaJpaTUYHON QPYHKIINH.
B Havane TeMbl cucTeMaTU3UPYIOTCS CBeleHUs O (QYHKIMAX. [IOBTOPSIOTCS OCHOBHBIE MOHATHUSA: () YHKIIHS,
apryMeHT, O0O0JacTh omnpejesieHuss (YHKIUU, TpadUK. MAIOTCS TOHITHS O BO3pACTaHUM W YOBIBAHUU
(GyHKLIMH, TPOMEXYTKaX 3HAKOMOCTOSHCTBA. TeM caMmbIM co3faercs ©Oas3a JUIsl YCBOEHHUS CBOWCTB
KBaJIpaTUYHOM U cTeneHHOW QYHKIMM, a Takke Juis JajbHEHIIero yriyOlieHus (YHKIHMOHAIbHBIX
NpeCTaBICHU PU U3YyYEHNH Kypca anreOpsl 1 Hadajl aHalIu3a.
[ToAroTOBUTENBHBIM IIarOM K U3yYEHHUIO CBOMCTB KBapaTUYHON (DYHKIIMU SBISETCS TaKKe paCCMOTPEHHE
BOIIpOCa O KBAJpPaTHOM TPEXWIEHE M €ro KOPHSAX, BBIIEICHUM KBajapaTa JABYWIEHAa M3 KBaJpaTHOTO
TpeXwIeHa, pa3IoKeHUU KBaIpaTHOTO TPEeX4ieHa Ha MHOKUTEH.
W3ydeHne KBajgpaTHuHONW (YHKIMH HA4YMHAETCA C PAcCMOTpeHHs (YHKIMH y = ax2, ee CBOHCTB u
ocobenHoOCTeil rpaduKa, a TAaKKe APYTHX YACTHBIX BHAOB KBAAPATHUHOH (yHKIMHM — (QyHKIHH y = ax? +
b, y = a (x -m). DTH cBeleHUs UCMOB3YIOTCA MPH U3YyUEHHH CBOIMCTB KBAJPATHUHON (hyHKIMH OBIIEro
BuJa. BaxxHo, yTOOBI yyaluecs MoHsIM, 4YTo rpaduk GpyHKINUN



y = ax? + bx + ¢ MoxeT 6bITh MoNydeH u3 rpaduka GYHKIUM y = ax’ ¢ HOMOMIBIO JBYX MapajlielbHBIX
nepeHocoB. IIpueMsl mocTpoeHns rpaduka QyHKIMH y = ax® + DX + ¢ 0TpabaThIBAaIOT Ha KOHKPETHBIX
npumepax. [Ipum sToM o0coboe BHHMaHUE ClIeAyeT YyISIUTh (DOPMHPOBAHUIO Yy VYUANIMXCS YMEHUS
yKa3bIBaTh KOOPIMHATHI BEPIINHBI TApaOOIIbI, €€ OCh CHMMETPHH, HAIIPaBJICHNE BETBEW MapadoIIb.

[Ipu u3yueHUM 3TOM TeMbI NanbHEWIIee pa3BUTHE MOYYaeT YMEHHE HAXOIUTh MO TpaduKy MPOMEKYTKU
BO3paCTaHMs U YObIBaHUs (DYHKIIMH, a TAK)KE IPOMEKYTKH, B KOTOPBIX (DYHKIIHSI COXpAHSET 3HAK.
Vuyaiuecst 3HaKOMATCS CO CBOMCTBAMH CTETIEHHON (PYHKIMK Y = X" IIPH YETHOM M HEYETHOM HATYPaJIbHOM
nokazarese N. BBomuTcs moHsTHEe KOpHS N-i creneHW. OHU MOJMYYarOT NPEACTABICHUE O HAXOXKICHHU
3HAUEHUN KOPHS C TMOMOIIBI0 KAIBKYISATOpA, MPHYEM BBIPAOOTKA COOTBETCTBYIOIIMX YMEHHUH He
TpedyeTcs.

YpaBHeHNsI M HEPABEHCTBA C OJHOI NepeMeHHOM.

Lenbie ypaBHeHUs, ApoOHBIE pallMOHATbHBIE ypaBHeHHS. HepaBeHCTBa BTOpPOIl CTEmeHH ¢ OJHOU
nepeMeHHoi. MeToa MHTEPBaJoB.

OcHoOBHaAsl HeJIb - CHCTEMAaTU3MPOBATh M OOOOIIUTH CBEACHHS O PEHICHUH LEJIBIX U JPOOHBIX
paLMOHATIBHBIX YPAaBHEHUH C OHOM IepeMeHHOH, c(hOpMUpPOBATh YMEHUE pelllaTh HEPABEHCTBA.
B sroii Teme 3aBepuIacTCs U3y4EHUE PALMOHAIBHBIX YPABHEHUN C OJHOM MEPEMEHHOW. B CBSA3M C 3TUM
IPOBOJUTCS HEKOTOpoe 0000IIeHUe U yriayOieHue cBeJileHui 00 ypaBHEHUsX. BBOASATCS NOHATHUS 1i€10r0
PalMOHAIBHOIO YPAaBHEHMS M €r0 CTEICHU. YUalluecs 3HAKOMATCA C PEIICHWEM YPaBHEHHMM TpeTbel
CTETIICHM M YETBEPTOM CTENEHHU C IMOMOILBIO PAa3JIOKEHHUsI HA MHOXKHTEIU U BBEICHMS BCIIOMOTIaTEIIBHON
NepeMeHHON. MeTon peuleHuss ypaBHEHHH ITyTeM BBEIEHHUS BCIOMOTATEIbHBIX TEPEMEHHBIX OyzaeT
IIMPOKO MCIIOJIBb30BaThCs B JAlbHEHIIEM IMpPU PEIIeHUH TPUTOHOMETPUUYECKHUX, JIOrapu(pMUUYECKUX U
JIPYrUuX BUJOB YPaBHEHUM.
PacmmpsitoTcst cBeieHMs O pPELIeHUH JPOOHBIX PAlMOHANBHBIX ypaBHEHMH. Ydaliuecs 3HAKOMSTCA C
HEKOTOPBIMU CHEIUAIIbHBIMU IIPUEMaMH PEIICHUs TAKUX ypaBHEHUI.
dopMHUpOBaHHE YMEHMH pellaTb HEPaBEHCTBA OCYIIECTBIISAETCS C OMOpPOM Ha CBENEHHA O rpaduke
KBaJpaTHYHON (HYHKIIMHK (HAIIpaBlIeHHE BETBEH MapadoJibl, € PacloI0kKEeH OTHOCHTENBHO ocH OX).
VYyamuecss 3HAKOMATCA C METOAOM HHTEPBAJIOB, C IIOMOIIBK) KOTOPOTO PpEUIArOTCS HECIIOKHbIE
palroOHaIbHbIE HEPABEHCTBA.

YpaBHeHHS U HEPABEHCTBA ¢ ABYMS IlepeMEeHHbIMU.

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U ero rpaduk. CucTeMbl ypaBHEHHH BTOpPOii cTerneHu. Pemenne
3a7a4 C IMOMOIIBIO CHUCTEM YypaBHEHUN BTOpoM creneHu. HepaBeHcTBa C IByMs NEPEMEHHBIMM M HX
CHUCTEMBI.

OcHoOBHas1 HeJb - BbIpab0OTaTh YMEHHE pellaTh MPOCTEHIINE CUCTEMBI, COAEpIKaIlNe YpaBHEHUE
BTOPOM CTEIEHHU C JBYMS IIEPEMEHHBIMH, U TEKCTOBBIE 331a41 C TOMOIIBIO COCTABIICHUS TAKUX CUCTEM.

B nanHOl TeMe 3aBeplaeTcs U3y4eHHE CUCTEM YPaBHEHUH C JABYMs IepeMeHHbIMU. OCHOBHOE BHUMaHUE
yAEIAeTCsl CUCTEMaM, B KOTOPBIX OJHO W3 YPABHEHUW NEPBOM CTENEHH, a JAPYroe BTOPON HM3BECTHBIN
y4aluMcs Croco0 MOJCTAaHOBKM HaXOJUT 3/€Ch JalibHelIee IPUMEHEHHE U MT03BOJISIET CBOAUTh PELICHHUE
TaKUX CHCTEM K PEIICHUIO KBAaIPaTHOTO YPaBHEHHS.

O3HakoOMJIEHHE YYalIUXCs C MpPUMEpaMHM CHCTEM YpaBHEHMH C JBYMS IE€pPEMEHHBIMH, B KOTOpBIX 00a
YpaBHEHUS BTOPOM CTENEHH, JOJKHO OCYIIECTBIIATHCS C JOCTATOYHOM OCTOPOKHOCTBIO M OTPAaHUYHUBATHCS
IIPOCTEUIINMHU IIPUMEPAMU.

[IpuBneueHne M3BECTHBIX ydalIUMCs IpaUKOB MO3BOJISET MPUBECTH NMPUMEPHI TPadUUYECcKOro pereHus
cucteM ypaBHeHuIl. C MOMOIIBIO TpapUuecKuX NpPeACTAaBICHUNH MOXHO HAIJIAIHO MOKa3aTh YYallUMCH,
YTO CHCTEMBI JIBYX YPaBHEHHMH C JIByMs IIEPEMEHHBIMH BTOPOM CTENEHW MOTYT MMETh OJHO, J1Ba, TPH,
YEThIpEe PELICHUS WIA HE UMETh PELICHUMN.

Pa3paboranHblif MaTeMaTH4ecKuil anmapaT MO3BOJSET CYHIECTBEHHO PACIIMPHUTh KJIacC COAEPKATEIbHBIX
TEKCTOBBIX 3a]1a4, PELIAEMBbIX C IIOMOILBIO CUCTEM YPAaBHEHU.

N3yuenue TeMbl 3aBepIIAETCS BBEACHUEM IOHATUN HEPABEHCTBA C JIBYMsI NEPEMEHHBIMH M CHCTEMBI
HEpaBEHCTB C JABYMsi mepeMeHHbIMH. CBeneHHs o rpadukax ypaBHEHUH C JBYMsI IE€pEeMEHHBIMU
WCITOJIB3YIOTCSL TIPU WJUTFOCTPALIMM MHOKECTB PEIICHHM HEKOTOPBIX IMPOCTEHIIMX HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU U UX CUCTEM.

IIporpeccun
Apudmernueckas U reoMmerpuueckas mnporpeccud. @opmysbl N-ro uYjieHa U CyMMBbI MEPBBIX N
4JICHOB Iporpeccuu. beckoHeuHo yObIBatoIasi reOMeTpUYecKas MpOrpeccusl.



OcHoBHasi UeJb - JaTh TOHATHS 00 apu(METHYECKOW M TEOMETPHUYECKOH MPOrpecchsx Kak
YHCIIOBBIX MOCIIEI0BATEIBHOCTSX 0COOOr0 BUA.
[Ipu u3yyeHun TeMbl BBOJIUTCA MOHATHUE MOCIEAOBATEIBHOCTH, Pa3bsICHIETCS CMBICT TEPMUHA N-U WieH
MOCIIEI0BATEIbHOCTH, BhIpabaThIBaeTCSI YMEHUE HCIOJIb30BaTh MHJIEKCHOE 00O3Hau€HHE. JTU CBEACHUS
HOCSIT BCTIOMOTATEJIbHBIN XapakTep U UCHOJB3YIOTCS I U3YYCHHs apu(METUISCKONU U TE€OMETPUUYECKOM
MPOTPECCUI.
Pabora ¢ ¢opMyrnamMu N-ro 4ieHA U CyMMBI MEPBLIX N YICHOB MPOTPECCUI, TOMUMO CBOErO OCHOBHOTO
Ha3HA4YCeHMs, TIO3BOJIIET  HEOJHOKPAaTHO  BO3BPALAThCS K  BBIUMCICHHUSIM,  TOXJIECTBEHHBIM
peoOpa3oBaHUsIM, PEIICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmaTpuBaroTcs xapakTepuCcTHUYECKHE CBOMCTBA apu(METHYECKOW U T€OMETPUYECKON MPOrpeccuid, 4To
MO3BOJISIET PACIIUPUTE KPYT MpeAJiaraeMbIX 3a/1au.

DJleMeHThl KOMOMHATOPUKHU U TEOPHH BePOSITHOCTEH

KomOunaTopHoe npaBuiio ymHoxkeHus. [lepectaHoBkH, pa3menieHus, couetanus. OTHOCUTENbHAs
4acTOTa M BEPOATHOCTH CIyYaHOTO COOBITHS.

OcHoBHas HeJIb — O03HAKOMUTb YYaIUXCS C MOHATUSAMH IIEPECTAHOBKH, Pa3MEIIEHUS, COUETaHUS
¥ COOTBETCTBYIOIIMMHU (POPMYIIAMHU JIJIs TIO/ICYETA MX YMCIIA; BBECTH MOHATUS OTHOCHTEIBHOW YacTOTHI U
BEPOSTHOCTH CIIy4aifHOIO COOBITHS.
N3ydyenne TemMpl HayMHAETCS C pEUIEHMs 3a4ad, B KOTOpPbIX TpeOyeTcs COCTaBUTh T€ WM HHbIE
KOMOUHAIMM 3JIEMEHTOB U IMOJCUYUTATh UX YUCIO. PazbscHseTcs KOMOMHATOPHOE MPAaBHIO YMHOMKCHMS,
KOTOpPOE HCIOJNB3yeTCsl B JalbHEHIIEM MpH BbIBOAE (GOPMYN [Js MOJCYETa YHCIa TEePECTaHOBOK,
pasmenieHuid u coderaHuil. Ilpm wm3yueHMM AaHHOrO Marepuana HEOOXOJUMO OOpaTUTh BHUMAaHHE
yUYaIIUXCsl Ha Pa3Inyue MOHATHIA pa3MEeNIeHNE U COYeTaHhe COPMHUPOBATH Y HUX YMEHHUE ONPEACIATh, O
KaKoM BHJIe KOMOMHALIMI UJIeT peub B 3ajaye.
B JIaHHOH TeMe ydyallliecs 3HaKOMSTCS C HadaJlbHBIMHM CBEJECHUSIMU - U3 TEOPUHU BeposiTHOCTEH. BBonsaTcs
HOHATHUS «CllyyailHOE COOBITHE», «OTHOCHUTENbHAs YacTOTa», «BEPOSTHOCTb CIY4aifHOIO COOBITHSI».
PaccmaTpuBaroTCcsi CTaTUCTUYECKUI M KIACCHUYECKUN MOJIXOJbl ONPENEICHUIO BEPOSTHOCTU CIy4ailHOIro
coObITUs. BakHO 0OpaTuTh BHMMaHHUE Y4aIlMXCsl HAa TO, YTO KIJIACCHYECKOE OIpENIeIEHUE BEPOATHOCTHU
MOKHO HPHUMEHSATH TOJBKO K TaKMM MOJENSM pEealbHBIX COOBITUH, B KOTOPBIX BCE HCXOJbI SIBIISIOTCS
PaBHOBO3MOXHBIMH.



IloypoyHoe miiaHupoBaHue

9 kiace
Ne JlaTta npoBeeHust
ypoKa Tema ypoka Ilnan dakrt
BBo1HOe NOBTOpPeHUE -S54
1. [ToBTOpeHue. BeipaxeHus u uX npeodpa3oBaHuUs 2.09
2. [ToBTOpenue. BeipaxkeHus u ux npeodpa3oBaHuUs 4.09
3. [ToBTOpenue. YpaBHEHNs 1 HEPABEHCTBA. 6.09
4, IToBropenune. DyHKIMHU ¥ UX TPAPUKH. 9.09
5. BxoaHast KOHTposibHas paboTta 11.09
I'nasa |. KBagparuunas pyukums — 22 4.
§ 1 dyHkuum u Ux cBoiicTBa -5 4
6 ®Oyuknus. O61acTh ONpeaeaeHns 1 00JacTh 3HAYEHUH HYHKIHMH. 13.09
7 Oynkiusa. O6nacTh onpeaeseHus u 00macth 3HadeHuit Gpyaknun. | 16.09
8 @ynkuus. O6nacTh onpeeneHus 1 00JacTh 3HAYSHUH QYHKIHH. 18.09
9 CoiicTBa QYHKIHH. 20.09
10 CaoiicTBa QYHKIHH. 23.09
§ 2 KBaaparHblii TpexuieH -4 4
11 KBaapaTHbIil TpeX4IieH U €ro KOPHHU. 25.09
12 KBaapaTHbIil TpEX4JIEH U €ro KOPHH. 27.09
13 PasjiokeHne KBaIpaTHOTO TPEXWICHA HA MHOYKHTEIIH. 30.09
14 Pa3znoxeHne KBaJpaTHOTO TPEXWICHA HA MHOYKHTEIH. 2.10
15 Konmponvnaa paboma Ne 1 « @ynxyuu. Keaopammnuiii 4.10
mpexuineny.
§ 3 Kpaaparnunasa pyHkuus u ee rpauk -8 4
16 AHanu3 KOHTpPOJBHOH paboThl. ®ymkims y = ax®, ee rpaduk u | 14.10
CBOIICTBA.
17 dynkius y = ax’, ee rpaduK U CBOHCTBA. 16.10
18 I'paduk Gynkmmy y =ax>+n, y =a(x - m)? 18.10
19 I'paduk GyHKImME y = ax>+n, y =a(x - m)? 21.10
20 Ipaduk GyHKImE y = ax>+n, y =a(x - m)? 23.10
21 [TocTpoenue rpaduka KBagpaTnIHON QYHKINH. 25.10
22 ITocTpoenue rpaduka KBaApaTUYHON (GYHKLUH. 28.10
23 [ToctpoeHnue rpaduka KBaApaTHIHON QYHKIIHH. 30.10
24 Konmponvnaa paboma Ne 2 «Keadopamuunas goynkyus u ee 1.11
zpaghury.
§4 Crenennas pynkuus. Kopensn n-ii crenenu - 4 4.
25 Oyuknus y = x”" 6.11
26 Kopens 7 - oii crenenu. 8.11
27 CBoiicTBa apr(METHUIECKOTO KOPHSI. 11.11
28 CpoiicTBa apu(PMETHIECKOTO KOPHSI. 13.11
I'nasa |l. YpaBHeHuMs1 M HepaBeHCTBA ¢ OHOI MepeMeHHOI —
14 u.
§ 5 YpaBHeHus ¢ 01HOI nepeMeHHOM -8 4
29 Iesnoe ypaBHEHHE U €T0 KOPHH. 15.11
30 Ieoe ypaBHEHHE ¥ €T0 KOPHH. 25.11
31 Lenoe ypaBHeHHE 1 ero KOpHU. HeKOTOpbIe MPUEMBI peLICHNUs 27.11
1eTIbIX YPaBHEHUIA.
32 Ienoe ypaBHeHHe 1 ero KOpHH. HekoTopble npréMbl pemeHus 29.11
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[IEJIBIX YPABHEHUH.

33 JIpoOHbIe parrioHaIbHbIE YPaBHEHHS. 2.12
34 JIpoOHbIe paroHa bHbIC YPABHEHHUS. 4.12
35 JIpoOHBIE palMOHAIBHBIC YPAaBHEHHSI. 6.12
36 JIpoOHbIe paloHAIbHBIC YPABHEHHUSI. 9.12
§ 6 HepaBeHcTBAa ¢ 0/1HOI TIepeMeHHOH - 5 4
37 PerieHre HEpaBEHCTB BTOPOM CTENEHH C OJHON IIEPEMEHHOM. 11.12
38 PerieHre HEpaBEHCTB BTOPOU CTENEHH C OJHON MEPEMEHHOM. 13.12
39 PerieHre HEpaBEHCTB BTOPOM CTENEHH C OJHOM IMEPEMEHHOM. 16.12
40 Penienue HepaBeHCTB METOZIOM HHTEPBAJIOB. 18.12
41 Perrenue HepaBeHCTB METOZIOM HHTEPBAJIOB. 20.12
42 Konmponvnas paboma Ne 3 «Ypasnenus u nepasencmea c 23.12
00HOUl nepemMenHol)
I'nasa lll. YpaBHeHus 1 HepaBeHCTBA C ABYMA
nepeMeHHbIMHU — 17 4.
§ 7 YpaBHeHus ¢ ABYMs lepeMeHHBIMH M X cHcTeMbl -10 4.
43 AHajM3 KOHTPOJILHOM paboThl. YpaBHEHUs C IByMs epeMeHHbiMu | 25.12
1 ero rpaduk.
44 I'paduueckuii criocod pereHns: CHCTEM YpaBHEHHIA. 27.12
45 I'paduueckuii ciocod pemeHns: CUCTEM YpaBHEHHH. 10.01
46 Pemenne cucteM ypaBHEHH BTOPOH CTENICHU. 13.01
47 Pemrenne cucreM ypaBHEHMI BTOPOU CTETIEHH. 15.01
48 Perrenue cucteM ypaBHEHHUI BTOPOH CTEICHH. 17.01
49 Perrenue 3aa4 ¢ MOMOIIBIO CUCTEM YPaBHEHHIA BTOPO CTEIICHH. 20.01
50 Pemenne 3a1a4 ¢ NOMOIIBIO CHCTEM YPaBHEHUH BTOPOI CTETIEHH. 22.01
51 Perrenue 3aa4 ¢ MOMOIIBIO CHCTEM YPaBHEHHI BTOPO CTEICHH. 24.01
52 Pemenue 3aa4 ¢ IOMOIIBIO CHCTEM YPaBHEHHUH BTOPOH CTEIICHH. 27.01
53 Pemenue 3ama4 ¢ mOMOIIBIO CHCTEM YpPaBHEHUIN BTOPOIl CTETICHH 29.01
§ 8 HepaBeHcTBa ¢ IByMsI NepeMEHHBIMH M HX CHCTEMBI - 6 4.
54 HepaBeHcTBa ¢ qBYMsI IEPEMEHHBIMH. 31.09
55 HepaBeHcTBa ¢ IBYMSI IEPEMEHHBIMH. 3.02
56 CucteMbl HEPaBEHCTB C BYMsI IEPEMEHHBIMH. 5.02
S7 CucreMbl HEPaBEHCTB C IByMSI IEPEMEHHBIMHU. 7.02
58 CucreMbl HEpPaBEHCTB C IByMSI IEPEMEHHBIMHU. 10.02
59 Pemenne HEpaBEeHCTB ¢ IByMs IEPEMEHHBIMHU M MIX CUCTEM. 12.02
60 Konmponvnas paboma Ne 4 «Ypaeuenus u nepasencmea c 14.02
08YMA nepemMeHHbIMUY.
I'aasa IV. Apudgmernyeckasi 4 reoMeTpUYecKasi MPOrpeccuu
— 154,
§ 9 Apudmeruueckasi nporpeccus - 7 4
61 Ananu3 KOHTpOJIbHOI padoTsl. [TocienoBarensHOCTH. 24.02
62 Onpenenenne apudmerndeckoit mporpeccuu. @opmyia n-ro wiena | 26.02
aprMETHUECKON MPOTrPECCHH.
63 dopmyna n-2o uneHa apuhMETHIECKON MPOTPECCHH. 28.02
64 dopmyra 7 -ro dieHa apupMETHICCKOM MPOTPECCHH. 3.03
65 dopmyna cyMMBI 72 IEPBBIX WICHOB apudmeTnueckoil nmporpeccun. | 5.03
66 HaxosxaeHne cyMMbl N IEPBBIX YWICHOB apr()METHUESCKON 7.03
OPOTPECCHH.
67 HaxosxaeHre cyMMbl N IEPBBIX YWICHOB apr()METHUESCKON 10.03
POTPECCHH.
68 KonrpoJsbHasi pagora Ne 5 «Apudpmernyeckas nporpeccusi». | 12.03
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§ 10 I'eomeTpuyeckas nporpeccusi - 6 4.

69 AHanu3 KOHTPOJIbHOW paboThl. OnpeaeneHne reoMeTpUIecKoil 14.03
nporpeccuu. opmysna n-ro 4ieHa reoOMETPUIECKON NPOrPECCHH.
70 Ornpeienienne reoMeTpudeckoit nporpeccun. ®opmysa n-ro wiena | 17.03
reOMETPUIECKOI POrPECCHH.
71 dopMmylia CyMMBI 72 IEPBBIX WICHOB reoMeTpuueckoit nporpeccun. | 19.03
72 dopMyIia CyMMBI 72 IEPBBIX WICHOB reoMeTpuueckoi mporpeccun. | 21.03
73 dopMmylia CyMMBI 72 IEPBBIX WICHOB reoMeTpuueckoi nporpeccun. | 24.03
7 HaxosxaeHne cyMMbI N TIEPBBIX YWICHOB F€OMETPHUESCKON 26.03
POTPECCHH.
75 Konmponvnas paboma Ne 6 «I'eomempuueckas npozpeccusy. 28.03
I'maBa V. DileMeHTbI KOMOMHATOPUKHU U TEOPUH
BeposiTHOCcTEl — 13 4.
§ 11 DjeMeHThI KOMOMHATOPUKH — 9 4.
77 AHanM3 KOHTPOJIbHOM paboThl. [IprMepbl KOMOMHATOPHBIX 31.03
3ajad.
78 [TepectaHoBKH. 2.04
79 [TepecTanoBkw. 4.04
80 Pazmenienusi. 14.04
81 Pasmemenus. 16.04
82 Coueranus. 18.04
83 CoueraHusl. 21.04
84 ITepecranoBku. Coueranus. PazmenieHusl. 23.04
85 [TepecranoBku. Coueranus. Pazmenienus. 25.04
§ 12 HauasbHble cBe/IeHUsI U3 TEOPUH BeposiTHOCTEl — 3 4.
86 OTHOCHTE IbHAsI YaCTOTA CIIYYailHOTO COOBITHSI. 28.04
87 BeposTHOCTh paBHOBO3MOYKHBIX COOBITHI. 30.04
88 Pemrenue 3amay mo TeOpuu BEPOSITHOCTEH. 5.05
89 KonTtpouabHnas padora Ne 7 «1eMeHTbl KOMOMHATOPUKH H 7.05
TEOPUH BEPOSITHOCTHY.
IloBTOpenue — 13 u.
90 AHanm3 KOHTPOJIBHOM paboThl. Beipaxkenus n ux 12.05
peoOpa3oBaHMUs.
91 Apudmernueckuil KBapaTHbIM KOPEHb U €0 CBOWCTBA. 14.05
92 VpaBHEHHS U CUCTEMBI YPaBHEHHI. 16.05
93-94 HepaBeHcTBa U CHCTEMBI HEPABCHCTB. 19.05
95-96 OyHKIUY U UX TPaUKH. 28.05
97-98 Perienue TEKCTOBBIX 3aa4. 23.05
100 O60061aroniee TOBTOPEHHUE. 26.05
101-102 | HUrorosas KOHTpOJIBHAS paboTa 21.05
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