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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JINYHOCTHBIE Pe3yJIbTAThI OCBOSHUS MPOTPaMMBbI y4eOHOTO Kypca «ANredpay XapakTepu3yrTCs:
1) naTpuoTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEPECA K MPOUUIOMY M HACTOSILIEMY POCCHMCKOW MAaTEMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JIOCTHKEHUSIM POCCHICKHUX
MaTEMaTHKOB M POCCUNCKON MaTeMaTUYECKOU LIKOJBI, K HCIIOIB30BAHUIO 3TUX JOCTIKEHUH B IPYTUX HAayKaxX U MPUKIATHBIX cepax;

2) IpaKaIaHCKO€C H JYXOBHO-HPABCTBEHHO€ BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHCHUIO OOSI3aHHOCTEH TpakJaHWHA M peaM3aliil ero IMpaB, IPEACTABICHUEM O MaTeMAaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHHUSI PA3IHMUHBIX CTPYKTYP, ABIEHUH, IPOLIEYp IPasKIaHCKOTO 0011IecTBa (HallpuMep, BBIOOPHI, OTPOCHI), TOTOBHOCTBIO K 00CYKI€HUIO
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHKEHMM HAayKH, OCO3HAHHEM Ba)KHOCTH MOPAIbHO-ITHYECKUX MPUHIIUIIOB B
NeSITeIbHOCTH YU4E€HOTO;

3) Tpya0BOE BOCIUTAHME:

YCTaHOBKOﬁ Ha aKTUBHOC Y4aCTUC B PCIICHHUU NPAKTUYCCKUX 3aaa4 MaTeMaTH4ECKOU HampaBJICHHOCTHU, OCO3HAHUECM BAXKHOCTH MAaTCMATHUICCKOT' O
0o0pa3oBaHMs HAa MPOTSDKEHUHM BCEW YKU3HU I YCHEITHOW MPO(ECCHOHAIBHON JEATEIBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM
BI)I60pOM U TIOCTPOCHHUEM I/IHI[I/IBI/I]:[ya.TII)HOI\/’I TPACKTOPUHU 06pa30BaHI/I$I N XKHU3HCHHBIX IIJIaHOB C yqéTOM JIMYHBIX HWHTCPECOB U O6III€CTBCHHI)IX
MOTpeOHOCTENH;

4) 3cTeTHYECKOEe BOCITUTAHHE:

CHOCOOHOCTBIO K AMOLIMOHAIBHOMY U CTETUYECKOMY BOCIIPUSATUIO MaTEMaTUYECKUX O0OBEKTOB, 3a]1a4, PEIICHUH, pacCy ACHUH, YMEHUIO BUJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHMS:

OpHUEHTAIIHEH B IEITETLHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIIOBEKA, TPUPOJIBI
1 001ecTBa, MOHUMAaHUEM MaTeMaTHYeCKOW HayKu Kak cdepbl UeloBEYECKOM AESITeNbHOCTH, STAloB €€ pa3BUTHS W 3HAUYMMOCTH JJISl Pa3BUTHUS
[MBUIIN3AIUH, OBJIAJICHIEM SI36IKOM MATEMATHKH U MATEMAaTUIECKON KyIbTYypOU Kak CPEJCTBOM MO3HAHUS MUPA, OBJIaICHUEM MTPOCTEHIIIMMH HABBIKAMH
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;



6) (1)n3nqec1c0e BOCIIMTaHHE, (bopan()Ba}me KYJbLTYPHbI 310POBbA U SMOLIMOHAJIBHOT'O 6JIaFOHOJ1y‘lI/IH:

TOTOBHOCTBIO NPUMEHATh MaTeMaTHMUYECKUE 3HaHMsS B MHTEpECax CBOErO 37J0POBbs, BEAEHUS 3/I0POBOTO 00pasa *HU3HHU (310pOBOE IHUTAHUE,
cOaTaHCUPOBAHHBIN PEXXUM 3aHATHH U OTIBIXA, PETYIApHas PU3NUECKasi aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBBIKA PE(PICKCHH, TPU3HAHUEM CBOETO
[IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa JIPyroro 4einoBeKa;

7) 3K0JIOTHYECKOEe BOCIIUTAHME:

OpHEHTAaIell Ha NMPUMEHEHUE MaTeMaTW4YeCKMX 3HAHWM Ui pelIeHus 3ajad B OOJIACTH COXPAHHOCTU OKpY’Karolled cpeibl, MJIaHUPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX MTOCIIEICTBUH ISl OKPYXKAFOIIEH Cpefibl, OCO3HAHUEM TII00aIbHOTO XapaKTepa SKOJIOrHYECKUX MPOOIeM U ITyTel
UX pELIeHHUS;

8) aJanranus K UISMCHAKOIIUMCHA YCJI0OBUAM COIMAILHOM U l'[pHpO)IHOﬁ Ccpeabl:

TOTOBHOCTBIO K IIGﬁCTBPI?IM B YCJIOBUAX HGOHpeILCHéHHOCTI/I, IOBBIIICHUIO YPOBHA CBOCH KOMIICTCHTHOCTH 4YCpe3 NPAKTUICCKYIO ACATCIbHOCTD, B
TOM YHUCJIC YMCHUC YUUTHCA Y APYIUX HIO,HCﬁ, HpI/IO6peTaTL B COBMECTHOM ACATCIIbHOCTHU HOBLIC 3HAHU A, HABBIKH 1 KOMIICTCHIIUU U3 OIIbITa APYI'UX;

HCO6XO)II/IMOCTI>IO B (1)0pMI/Ip0BaHI/II/I HOBBIX 3HaHI/II\/'I, B TOM 4YHCJIC q)OpMYJIPIpOBaTI) nacu, MOHATUA, TUIIOTE3BI 00 00BeKTax u SABJICHUSAX, B TOM
YHUCJIC paHCC HCU3BCCTHBIX, OCO3HABATDH I[C(l)I/II_II/ITBI COOCTBEHHBIX 3HAHHH U KOMHCTCHTHOCTCﬁ, IJIAaHUPOBATH CBOE Pa3BUTHC,

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAllMI0, BOCIPUHUMAThH CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIINUN KOHTpMEP, KOPPEKTUPOBAThH
MPUHUMAEMbIE pEelIeHUs U AeHCTBUS, POPMYIHpPOBATh U OLEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATHI
ITo3naBaTenbHBIC YHHBepcaJbHbIe YueOHbIe AelicTBUsiba3oBble Jornyeckue AeficTBus:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMATHUECKUX OOBEKTOB, MOHITHIA, OTHOLICHHH MEXIY MOHSATUSMH, (HOPMYIHPOBATH
oTpesieNieHUs MOHATHH, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KiIaccu(UKaIMK, OCHOBaHUS 1Jis1 0000IIEHNS U CpaBHEHUS, KPUTEPUH IIPOBOJAUMOTO
aHaIN3a;

BOCIPUHUMATh, OPMYIUPOBATH U MPe0OPa30BBIBATh CYKIEHUS: YTBEPAUTEIbHbIE U OTPHUIIATENbHBIE, IMHUYHbIE, YACTHBIE U 00II1E, YCIOBHBIE;
BBISIBJISITH MAaTEMATHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U POTUBOPeUns B (pakTax, JaHHBIX, HAOTIOCHUSIX U YTBEPKICHUAX, IPeIaraTh KPUTEPUU
JUIS1 BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

ACIaTh BBIBOJbI C UCITIOJIb30BAHNUECM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U HMHAYKTUBHBIX YMOSaKqueHHﬁ, YMO3aKHIOquHﬁ I1I0 aHaJIOI'uH,

pa3buparh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKIACHHM (IpsMble U OT MPOTHUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIOKHBIE JJ0Ka3aTelbCTBa
MaTeMaTHYeCKUX (PaKTOB, BHICTpaMBATh apryMEHTALINIO, IPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;



BBIOMpPATh CIOCOO pemeHus y4eOHOM 3ahadu (CpaBHMBAaTh HECKOJIBKO BApUAHTOB pEIICHUs, BHIOMpaTh Haubosiee MOAXOAMIUN C y4ETOM
CaMOCTOSITEJILHO BbIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTelbCcKue AeiicTBHS.

HCIOJIB30BaTh BOMPOCHI KaK HCCIENIOBATEIbCKUI HMHCTPYMEHT MO3HAHUS, (OPMYIHUPOBATH BOMPOCHL, (DPUKCHUPYIOIIHE MPOTHBOpEYHE, Mpodiemy,
CaMOCTOSITENIbHO YCTaHABJIUBATh HCKOMOE U JaHHOE, JOPMUPOBATH THIIOTE3Y, ApPTYMEHTHUPOBATh CBOIO MO3UIINI0, MHEHHE;

MPOBOJIUTH IO CAMOCTOSTEIILHO COCTAaBJICHHOMY IIJIaHY HECJIOKHBIA KCIEPUMEHT, HEOOJBIIOE HMCCICIOBAHUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTEeMaTHYeCKOro 00BbEKTa, 3aBUCUMOCTEN O0BEKTOB MEXTY COOOi;

CaMOCTOSITENTFHO (OPMYITHPOBATH OOOOIIEHHSI W BBIBOJBI IO PE3yJIbTaTaM HPOBENEHHOTO HAOIIOICHHS, MCCICIOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIECHNUI;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOLIECCA, @ TAKKE BBHIABUTATh IPEINOJIOKEHNS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTD U U30BITOYHOCTh HH(POPMALINH, TaHHBIX, HEOOXOIUMBIX [l PELICHUS 3aau;

BbIOMpATh, aHAJTM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IMYHBIX BUIOB U (OPM MPECTABICHUS;

BbIOMpPATh GOpMY MpeICTaBIeHUs HH(OPMAIMK U WILTIOCTPUPOBATh pelllaeMble 33JJaul CXeMaMH, TuarpaMMaMu, HHOW TpauKoi U X KOMOMHAIUSAMU;
OLIEHHMBATh HAAEKHOCTh HH(OPMALINY IO KPUTEPUSIM, TTPEITIOKEHHBIM YUUTENEM UIH CPOPMYITHUPOBAHHBIM CAMOCTOSITENILHO.

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JedCcTBHUA:

BOCIIPUHUMATh U ()OPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSAMH U LENISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pPEHUS
B YCTHBIX ¥ MUCHbMEHHBIX TEKCTaX, 1aBaTh IMOSICHEHUS 110 XO/Iy PEIICHHS 3a]]aui, KOMMEHTHPOBATH TOTYYE€HHBIN pe3ylbTarT;

B X0JIe 00CYXJIEHHs 3371aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOi TeMBbI, TPOOJIEMBbI, PelIaeMoil 3a/1a4H, BbICKA3bIBaTh MJIEH, HALlEJIEHHBIE HA TIOUCK
pEIIeHHsI, COTIOCTABIISATH CBOH CYXKIIEHHSI C CYXICHUSMH APYIHX YIaCTHUKOB JTUAIIOTA, OOHAPYKUBATh PA3JIMUNAE U CXOJCTBO MO3UIHNA, B KOPPEKTHOH
dopme hopMynupoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

MIPECTABIATH PE3YJIbTAThI PEIICHHUS 3a/1a4H, DKCTIEPUMEHTA, NCCIIEIOBAHHUS, TPOEKTA, CAMOCTOSITEITLHO BEIONPATh (hOpMaT BBICTYIUICHUS C YIETOM 3a1a4
MPE3EHTAIMU U OCOOCHHOCTEN ayAUTOpHUH;

MMOHWMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW U HHIUBUIYaTIHHON paObOTHI PU PEIICHUH YIeOHBIX MAaTeMaTHUECKUX 3a]1a4;

MPUHUMATB 11€1b COBMECTHOM 1€ TeIbHOCTH, IJITAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, paclpeIeNsiTh BUABI pabOT, 10roBapuBaThcs, 00CYKIaTh
MIPOIIeCC U pe3yiabTaT paboThl, 00001IaTh MHEHHUS HECKOIBKHX JTFOJICH;

Y4acTBOBaTh B TPYNIOBHIX (hopmax paboTbl (0OCYkaeHUs, OOMEH MHEHHUSMH, MO3TOBBIC IITYPMBI M JIPYTHE), BBIMOJHATH CBOIO 4YacTh pabOTHI U
KOOPAMHUPOBATh CBOM JECWUCTBHS C JPYTHMH WICHaMH KOMAHJBI, OIEHMBATh KadyeCTBO CBOETO0 BKJIAAa B OOLIMH MPOAYKT IO KPUTEPHSIM,
c(OpMyYIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.



PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eliCTBUA
Camoopranuszaums:

CaMOCTOSITEJIHO COCTABJIATH IUIAH, aIrOPUTM PELICHMs 3aJaud (MM €ro 4acTh), BBIOMpPATh CIIOCOO pelIeHHs] ¢ y4ETOM HMMEIOLIUXCS PecypcoB U
COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEIICHUI ¢ y4€TOM HOBOM HH(OpMaInu.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJLJIEKT:
BJIQ/IETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS MIPOLIECCa M pe3ysibTaTa PeuIeHUs] MaTeMaTHYeCKOU 3a/1a4H;
NpeABUACTb TPYAHOCTHU, KOTOPBIC MOT'YT BOSHUKHYTH IIPpHW PCIICHUHU 3ala4, BHOCUTb KOPPEKTHUBLI B ACATCIbHOCTE HA OCHOBC HOBBIX O6CTO$[T€JII)CTB,
HaWJCHHBIX OIIMUOOK, BHIIBICHHBIX TPYIHOCTEH;
OLCHUBATH COOTBCTCTBUC PE3YyJIbTaTa ACATCILHOCTU IIOCTaBJICHHOU e U yCJIOBHAM, 00BSICHITH MNPUYIUHBI JOCTUKCHUA WM HECOAOCTUXKCHUA LCJIH,
HAXOJUTh OMIMOKY, 1aBaTh OIIEHKY TPHUOOPETEHHOMY OIIBITY.
IIpeameTHbIC
K xonity 00yuenus B 7 kjacce 00y4Jarouuics MoxyquT CICAYIONUE TPEIMETHBIE PE3YJIbTATHI:
Yucaa v BbIYUCIEHUSA

BBIHOJ'IHSITI), coucTas YCTHBIC 1 TMCbMCHHBIC HpI/IéMI)I, apI/I(i)MeTI/ILIeCKI/IC IlefICTBHH C paqMOHaJIbHBIMHU YHCJIaMU.

HaxonuTh 3HaueHUs YHUCIOBBIX BBIPAKEHUH, MPUMEHSITh Pa3HOOOpa3Hble CHOCOOBI U MPHUEMBI BBIYMCICHUS 3HAYEHHUH IPOOHBIX BBIPAXKECHHI,
coJiepKaiux OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[TepexoauTh OT 01HOM (HOPMBI 3aIMUCH YUCEN K IPYroi (IpeoOpa3oBhIBATh ACCATUIHYIO TPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO,
B YACTHOCTH B O€CKOHEUHYIO AECITHYHYIO IPOOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.
OKpyriaTh yncia.

BBINOMHATE NPUKUIKY W OLIEHKY pe3yJibTaTa BBIYMCICHUN, OLIEHKY 3HAUYEHWN YHCIIOBBIX BBIPAKCHUW. BBIMONMHATH AEHCTBUS CO CTEMNEHSIMHU C
HaTypaJIbHBIMHU IMOKA3aTCIIAMMU.



HpI/IMeHHTL MPU3HAKH ACTIMMOCTH, PA3JIOKCHUC HAa MHOKUTCIIU HATYPAJIbHLIX YUCCII.

Pemare npakTHMKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIIEHUEM BEJIWYMH, IPONOPLHMOHAIBHOCTBIO BEJINYUH, IPOLECHTAMH,
MHTEPIPETHPOBATH PE3YJIbTATHI PELICHUS 337a4 ¢ YYETOM OrpaHHUEHHH, CBS3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX OOBEKTOB.

AnredpanyecKkue BbIpaskeHUs

Hcnonb30Bath anredpandeckyto TEPMUHOJIOTHIO U CHMBOJIUKY, IPUMEHSTH €€ B ITPOIIECCE OCBOCHUS Y4eOHOTO MaTepuaia.

HaxoauTh 3HaueHus OYKBEHHBIX BBIPAXKEHUN IIPU 3aJaHHBIX 3HAUCHUAX TIEPEMEHHBIX.

BrimonHaTs TpeoOpa30BaHus 1EJI0TO BEIPAKCHHS B MHOTOWICH MPUBEICHUEM ITOJOOHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BhBINONMHATE YMHOXKEHHE OJTHOYJIEHA HA MHOTOYJICH U MHOTOWJIEHA HA MHOTOYJICH, MPUMEHITH (POPMYJIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh Pa3IoKeHNE MHOTOWICHOB Ha MHOXKHTEIHM C IMOMOIIBIO BEIHECEHHUS 32 CKOOKH OOIIETr0 MHOKHUTEIS, TPYIITHUPOBKHU CIIaraeMbIX,
npUMeHEeHHs (POPMYJT COKPAIIEHHOTO YMHOXKEHHUS.

[TpumMeHsTH IpeoOpa3zoBaHKs MHOTOWIECHOB ISl PEIICHUS Pa3IMyYHbIX 3a/1a4 U3 MaTEeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PeaIbHOW MPAKTUKH.
Hcnonp30Bath CBOICTBA cTENEHEH ¢ HaTypalbHBIMU NOKA3aTENISIMHU JUIsl IPE0OPa30BaHUS BHIPAKEHUH.
YpaBHeHUsI M HEPaBEHCTBA

Pemrate nuHelHbIE ypaBHEHUS C OJHOW ITEPEMEHHOM, TPUMEHSS ITPABUJIA MIEPEX0/Ia OT HCXOJTHOIO YPaBHEHUS K PABHOCWIBHOMY eMy. [IpoBepsTs,
SIBJISIETCS JIM YUCJIO KOPHEM YPaBHEHUS.

[IpumensTh rpaduueckre METOIbI IPU PEIIEHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.
[TonGupath npuMepsI ap Yucel, ABISIOUMXCS PeIIeHUEM JIMHEHHOTO YPaBHEHHUSI C IBYMsI TIEPEMEHHBIMHU.

CrtpouTh B KOOPJIMHATHOW IJIOCKOCTH TpauK JTUHEHHOrO0 YpaBHEHHS C JBYMS NEPEMEHHBIMH, IMOJIb3YACh IpaHUKOM, MPUBOAUTH MPUMEPHI
peLICHUs ypaBHEHUSL.

Pematsb cucrteMbl IBYX TMHEWHBIX YpaBHEHUH C IByMS IIEpEMEHHBIMU, B TOM YHCIe TpadUiecKH.



CocTaBiaTh U peuaTth JIMHEHHOE YpaBHEHHE WJIM CUCTEMY JIMHEHHBIX YPaBHEHUM 110 YCIOBHIO 3a/ladl, MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yy IOJIy4CHHBIN pe3ynbTar.

DYyHKIUH

N300paxaTh Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM KOOPJAUHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3alIUCHIBATh YHCIIOBBIC
MIPOMEXYTKH Ha areOpandeckoM s3bIKe.

OTmeuaTs B KOOPJIMHATHOM MJIOCKOCTH TOYKH MO 33/IaHHBIM KOOPAUHATAM, CTPOUTH Tpaduku TUHEHHbIX QyHKuMiA. CTpouth rpaduk GyHKIUH Y
= [x].

OnuchIBaTh ¢ MOMOIIBIO (PYHKIMI U3BECTHBIE 3aBUCUMOCTU MEX/y BEIMUMHAMU: CKOPOCTb, BPEMsI, paCCTOSIHUE, 1IEHa, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOIUTENILHOCTD, BpeMsl, 00bEM pabOThI.

HaxoauTs 3HaueHne QyHKIUH 10 3HAYEHUIO €€ apryMeHTa.

ITonnmatsb rpadudeckuii crocod npeAcTaBiIeHUs U aHaIU3a HHPOPMAaIIUY, U3BJIEKAaTh U MHTEPIIPETUPOBATh HHPOPMALIHIO U3 TPaMKOB peabHbIX
IIPOLIECCOB U 3aBUCHMOCTEN.

K xoniy 00yuenus B 8 kj1acce 00y4Jaronuiics moayquT CIEIYIONNE TPEAMETHBIC PE3YJIbTAThI:

K xonIy 00yuenus B 8 kj1acce 00yJaronuics MoxyquT CICAYIONHE TPEIMETHBIC PE3YJIbTATHI:
Yucja v BLIYMCIEHUS

Hcnonp30BaTh HayalbHbIE MPEICTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEN JUISl CPABHEHHMS, OKPYIJIEHUS M BBIYMCICHUH, M300paxarb
JNEUCTBUTEIIBHBIE YHCIIA TOUKAMHU Ha KOOPJIAWHATHOMN MPSIMOM.

[IpumeHsTh MOHATHE apUPMETHUECKOrO KBaJpPaTHOTO KOPHS, HAXOAWTh KBaJpaTHbIE KOPHHU, UCHOJIB3YS MPHU HEOOXOAMMOCTH KaJbKyJIATOD,
BBINOJIHATH MPEOOPa30BaHMsI BEIPAXKECHUH, COIEPKAIIMX KBAIpaTHBIE KOPHH, UCTIOJIb3Ysl CBOWCTBA KOPHEH.

Hcnonb30Bath 3amucy OOIBIIUX M MAJBIX YHUCEN C TOMOIIBIO AECATUYHBIX Ipo0ei u creneHei uncna 10.



AnredpanyecKkue BbIpaskeHUs
[IpuMeHATh MOHATHE CTEIICHHU C IIEIBIM ITOKa3aTeJIeM, BBIOIHATE MTPeoOpa30BaHUsl BRIPAXKEHUH, COJIEPIKAIINX CTEMEHHU C IEIBIM MTOKa3aTeIeM.

BBbIMOSTHSITE TOXIECTBEHHBIE TPEOOPa30BaHUS PAIlHOHATBHBIX BBIPAKECHHN Ha OCHOBE MTPABWII JICHCTBUI Hal MHOTOWICHAMHU M aJIr€OpandeCKUMU
TPOOSIMHL.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpumMeHnsaTH Ipeobpa3zoBaHus BEIPAXKEHUH JUIsl pelIeHUs PAa3JIMYHbIX 33124 U3 MaTEMAaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.
YpaBHeHNSI 1 HEPABEHCTBA

Pemars nuHelHbIE, KBaJpaTHbIE YPABHEHUS U PALlUOHAIILHBIE YPaBHEHUS, CBOASILNECS K HUM, CHCTEMBI IBYX YPaBHEHUH € IBYMS [IEPEMEHHBIMHU.

[IpoBoauTh mpocTeilne HCCIEN0BaHUS YpPaBHEHUH W CHCTEM YpaBHEHHM, B TOM YHUCJIE C HNPUMEHEHHEM TIpapUuecKUX IpeiCTaBICHUM
(ycTaHaBIMBaTh, UMEET JIM YPAaBHEHHUE UM CHCTEMA YPAaBHEHUI PELICHMS, €CIIM UMEET, TO CKOJIBKO, U IIPOUEE).

HepeXOI[I/ITB OT CIIOBECHOH (bOpMy.]'II/IpOBKI/I 3aJa4dM K eé anre6paI/IquK0ﬁ MOZCIIN C TOMOIIBIO COCTABJICHUS YPAaBHCHUS NI CUCTCMbI ypaBHeHHﬁ,
HHTCPHIPECTUPOBATE B COOTBETCTBUU C KOHTCKCTOM 3aaa4un HOJ'IyLICHHHﬁ pE3yiabTart.

IIpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB Ul CPABHEHUS, OLICHKH, PEIIaTh JIMHEWHBIE HEPABEHCTBA C OAHOW NEPEMEHHON U UX CHUCTEMBI,
JaBaTh rpaMuecKyro WLTIOCTPALIMI0 MHOKECTBA PELICHU HEpaBEeHCTBA, CUCTEMbl HEPaBEHCTB.

DOyHKIUHT

[Tonumath U UCHOIB30BaTh (PYHKIIMOHAIBHBIE MOHATHUS U S3bIK (TEPMHUHBI, CHMBOJIMUECKHE 0003HAUEHHUS), ONPEeIesATh 3HaueHne QYHKIIMH 110
3HA4YEeHHUIO apryMEHTa, ONPEeIATh CBOMCTBA (PYHKIUH 110 € rpaduky.

Crpouts rpaduKu 31€eMEeHTapHbIX PYHKINN BUA:

y =KIX, y = X2, Y = X3,y = x|, y = VX, ONIHCBIBATH CBOHCTBA IHCIOBOI QYHKIMH 110 & rpaduKy.



K koHIty 00y4enus B 9 kjacce 00yJaromHiics MOJIYIUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:
Yuciia u BbIYMCTICHUS
CpaBHUBaTh U YHIOPSAJ0YMBATH PALIMOHAIIbHBIE U HPPALIMOHATILHBIC YHCIIA.

BrmonssaTe apI/I(bMeTI/I‘IeCKI/Ie ﬂCﬁCTBHﬂ C paliMOHAJIbHBIMH 4YHCJIaMH, COYE€Tasd YCTHBIC W IIMCBbMCHHBLIC HpI/IéMI)I, BBIIIOJIHATG BBIYMCIICHUA C
HppaiOHAJIbHBIMU YHUCJIIAMU.

Haxonuth 3HaueHUs cTeNeHel C LeIbIMU MTOKA3aTeNISIMU U KOPHEH, BBIYUCIISITh 3HAYEHUSI YUCIIOBBIX BBIPAKEHUN.

OKpyrisaTh J€HCTBUTENbHBIC YHCIIA, BBIIOJIHATD IPUKUAKY PE3YyJIbTaTa BBIUYUCICHUN, OLIEHKY YACIOBBIX BHIPAXKEHUH.
YpaBHeHNSI 1 HEPABEHCTBA

Pemars mmHeHbBIE 1 KBaJApaTHBIC YPAaBHCHUA, YPABHCHU A, CBOAAIIUCCSA K HUM, HpOCTCfIHIHG IIp06HO-paIII/IOHaHI)HI)I€ YpaBHCHUA.

Pemate cructemsbl IByX JIMHEHMHBIX YPABHEHUW C ABYMS MEPEMEHHBIMH M CUCTEMBI JIByX YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBISCTCS
JIMHENHBIM.

Pemarp TexkcToBble 3ajaud aireOpanvyeckuM CIIOCOOOM C IOMOIIBIO COCTaBICHHUS YPABHEHMSI WM CUCTEMBl JIBYX YpPaBHEHHUH C JBYMs
[IEPEMEHHBIMU.

[TpoBoUTH HpOCTEHIINE HCCIIEAOBAHUS YpaBHEHHM M CHUCTEM YpaBHEHHH, B TOM 4YHCle C MpPUMEHEHHEM TrpaduyecKux MpeIcTaBIeHUH
(ycTaHaBnMBaTh, UMEET JIU ypaBHEHHE UM CHCTEMa YpaBHEHUH pelIeHMs], €CIIH UMEET, TO CKOJIbKO, U IpoUee).

Pemarp nuHeliHble HEpaBEHCTBA, KBapaTHbIE HEPABEHCTBA, N300paXkaTh pElIeHHEe HEPaBEHCTB HA YHMCIOBOW MPSMOM, 3alUChIBaTh PELICHHUE C
IIOMOILIBKO CUMBOJIOB.

Pemrate cucTemMsl ITHHEHHBIX HEPABCHCTB, CUCTEMBI HCPABCHCTB, BKIIOYAIOIIMWC KBaAPaTHOC HCPABCHCTBO, H306pa}KaTB PEIICHUE CUCTEMBI
HCPAaBCHCTB Ha YHCIOBOM HpHMOﬁ, 3aIlIMCbIBATh PCIICHUEC C ITIOMOIIBIO CUMBOJIOB.

Hcnonp3oBaTh HCPAaBCHCTBA NPpH PCHICHUHU PA3JIMYHBIX 3a1a4.

DOyHKIUH



PacriosHaBath (yHKIMM H3y4eHHbIX BHUJOB. IIoKa3bIBaTh CXEMaTHYECKU PACHOIO0KEHHE HAa KOOPAMHATHOM IUIOCKOCTH rpaukoB (yHKUMI
puna: Y =KX,y =kx+ b,y =kix,y=ax2 +bx+c,y=x3,y= \/X, Yy = |X|, B 3aBucumocTH OT 3HaueHMH KO>(PPHUIMEHTOB, ONHUCHIBATH
CBOMCTBA (QYHKIIHIA.

Ctpouthb 1 n300paxarb cxeMaTHYeCKH rpaduKku KBaApaTHUHBIX (PYHKIU, ONMMCHIBATH CBOWCTBA KBAIPATUYHBIX (DYHKIMUN 1O UX TpaduKaMm.
Pacrnio3naBaTh KBaJpaTHYHYIO (YHKIHIO 10 (hopMyJie, TPUBOAUTH IPUMEPHI KBAIPATUYHBIX (YHKIMN U3 peabHOU KHU3HH, (PU3UKU, TECOMETPHUH.
Yuc/10BbIe MOCIE10BATEIbHOCTH U IPOTPecCHH

PacriozHaBath apuMeTHIECKyIO U TEOMETPHUYECKYIO IIPOrPECCUH IIPU Pa3HBIX CIOCO0aX 3aJaHusl.

BBIMOTHSTE BBIYHCIIEHHS C UCIIOIB30BaHUEM (DOPMYIT N-TO WieHa apu(pMETHIECKONW 1 TeOMETPUIECKOH MPOTrPEeCCHid, CyMMBI IIEPBBIX N YWICHOB.
N300paxkaTh 4IEHBI IOCIEI0BATEILHOCTH TOYKaMH HA KOOPAWHATHOMN TNIOCKOCTH.

Pemrate 3amaum, CBSI3aHHBIE C YHCIOBBIMH MTOCIIEIOBATEIHLHOCTSIMH, B TOM YHCIIE 3a/1a4H U3 PEATbHON KHU3HH (C MCIIOJIb30BaHHEM KaJIbKYJIATOPA,
U(PPOBBIX TEXHOIOTU).



CoaepixkaHue nporpamMmsl

IToBTOpenue kypca anaredpsl 8 kiaacca

KBagparuunas pyHkumst

®ynxuus. Cpoiicta (GyHkumii. KsagpaTaeii Tpexunen. PasnoxkeHne KBajpaTHOro TpexuleHa Ha MHoxuTenu. OyHknus y = ax’+ bx + c, eé
cBolicTBa U rpaduk. HepaBeHcTBa BTOpOIi cTeneHu ¢ OAHOM nepeMeHHoN. MeTo ] HHTepBajoB.

Heab: pacmmpuTh CBEJCHUS O CBOWCTBAaX (PYHKIMH, O3HAKOMHUTH OOYYaIOUIMXCS CO CBOWCTBAMU M TpaMKOM KBaJApPaTUYHOW (YHKIUH,
c(OpMHPOBATH YMEHHUE pelaTh HepaBeHCTBA BUA ax>+ bx + ¢>0 ax?+ bx + ¢<0, rae a# 0.

B nHauane TemMbl CHCTEeMAaTHU3UPYIOTCS CBeleHUS O (GyHKIMAX. [IOBTOPSIOTCS OCHOBHBIC MOHATHS: (DYHKIHMS, apTyMEHT, 00JIACTh OIpEIeIICHUS
bynkuuy, rpaguk. JaroTcs moHATHA 0 BO3pAaCTaHUU U yObIBaHUM (DYHKLIUH, IPOMEKYTKAX 3HAKOIIOCTOSIHCTBA. TeM camMbIM co3siaeTcs 0a3a 11l yCBOCHUS
CBOWCTB KBJIPATUYHOM M CTETIEHHOW ()YHKIMH, a TakKe JJIs JaJbHEHIIero yriyoneHus (yHKIMOHAJIBHBIX IMPEICTABICHUH MPHU U3yYEeHHH Kypca
anreOpbl M Havasl aHaJIn3a.

[ToAroToBUTEIBHBIM IIATOM K U3YYEHHUIO CBOMCTB KBaAPATUUHON (DYHKIIMH SBISIETCSA TAKKE PACCMOTPEHUE BOMPOCA O KBAJAPATHOM TpPEXUJICHE U
€ro KOpHSX, BBIJACICHUU KBaJapaTa ABYWICHA U3 KBAIPATHOIO TPEXWICHA, PA3JIOKEHUU KBAJPATHOTO TPEXWIEHA HA MHOKUTEIIH.

H3ydeHue kBaapaTUIHOM HKIIMHM HAYNHACTCA C paCCMOTPCHUA KITUH1 :aXZ, e€ CBOICTB 1 0COOCHHOCTEH rpaduka, a TaKxKe P\ X YaCTHBIX
2

BUJIOB KBAPATHIHOH QYHKIMH — QyHKIME y=ax>+N, y=a(x-M)2. DTH cBeIeHNs HCTOIb3YIOTCS IPU H3YdeHHH CBOMCTB KBAAPATHIHOH (QYHKIIMH 06IIET0
BuAa. BaxkHo, 4T06bI 06yUaromyecs MOHsIH, 9To Tpadguk QYHKIMK y = ax’+ DX + ¢ MOKeT 6bITh MOTydeH U3 rpaduka QYHKIUH Y = ax’C TIOMOIIBIO
IBYX MapalIenbHBIX MepeHocoB. [IpuéMbl mocTpoeHus rpaduka GpyHKIHN y = ax’+ DX + ¢ oTpabaTeIBaroTCA Ha KOHKPETHBIX TpHMepax. IIpu sTom
oco00oe BHUMaHME CIIEAYeT YAEIUTh (OPMHUPOBAHHIO y OOYUAIOIIMXCS YMEHHUS YKa3bIBaTh KOOPAMHATHI BEPLIMHBI 1Mapabojibl, €€ 0Ch CUMMETpPHUH,

HalpaBJieHHE BeTBEH MapadoJIbl.

[Ipu u3ydeHun 3Toil TeMbl JalbHEWIee pa3BUTHE MOJTyYaeT YMEHHE HaXOAUTh 10 rpaduKy MPOMEKYTKH BO3pacTaHUs U yObIBaHUS QyHKIUH, a
TaKXe MPOMEXYTKH, B KOTOPHIX (DYHKIIMS COXPAHSET 3HaK.

dopMuUpoBaHUEe yMEHHI pelliaTh HepaBeHCTBa Bua ax>+ bx + ¢>0 ax?+ bx + ¢<0, rje a # 0, ocylecTBIsSETCsS ¢ OMOPOii Ha CBeJIeHHs O rpaduKe
KBaJpaTUYHON (YHKIMH (HalpaBJIeHHE BETBEH MapadoIIbl ee pacioioKeHue OTHOCUTEIbHO 0cHOX).

OGytmroumeca SHAKOMSTCA C MCTOJOM UHTCPBAJIOB, C TIOMOIIBIO KOTOPOT'O PCHIAKOTCA HECIIOKHBIC PAllTUOHAJILHBIC HCPABCHCTBA.



OOy4arorecs: 3HAKOMSTCS CO CBOMCTBAMH CTEIICHHON (GyHKIMH y=X"[IPH Y€THOM M HEYETHOM HATYPaJIbHOM MoKa3atese N.. BBoauTCst moHsTHE
KOpHS N-ii crenienu. OOydJaromecs A0DKHBI TOHUMATh CMBICI 3amuceil Buaa 3—27, 481. OHM MOMyYaroT MpeCTaBICHHE O HaXOXKICHUH 3HAYCHUIN
KOPHSI C TOMOIIBIO KaJbKYJIATOpa, IpUYEM BhIpaOOTKa COOTBETCTBYIOIIMX YMEHUI He TpeOyeTcs.

YpaBHeHUs] 1 HEPABEHCTBA C OHOI MepeMeHHOo

Llenbie ypaBHEHUs. Y paBHEHHUE C IBYMS IEPEMEHHBIMU 1 ero Tpaduk. CHCTeMbl ypaBHEHUI BTOPOil cTeneHu. Pemenue 3a1ad ¢ HOMOIIBIO CUCTEM
YpaBHEHU BTOPOM CTEMECHHU.

].le.]]b: CUCTCMATU3UPOBATH U O606H_II/ITB CBCIACHUS O pCIICHUHU LECJIbIX C OJIHOM HepeMeHHOﬁ, BLIpa6OTaTB YMCHHC pCHIATh HpOCTGfIH.IPIG CHUCTCMBI,
COACPpIKAIINEC YPaBHCHHUC BTOpOfI CTCIICHU C ABYMS IEPECMCHHBIMU, U TCKCTOBBIC 3a/1a4r C IIOMOIIBIO COCTABJICHUA TAKUX CHUCTCM; BI)Ipa6OTaTI> YMCHUC
peuiaTb HpOCTCﬁH.IHC CUCTCMbI, COACPIKAIUC YPABHCHUC BTOpOﬁ CTCIICHU C ABYM: IICPEMCHHBIMU, U TCKCTOBBIC 3a/1a4U C IIOMOIIBIO COCTABJICHHUA TAKUX
CUCTEM.

B 571011 Teme 3aBepiuaeTcs n3ydeHUE pallMOHAIbHBIX YPaBHEHUN C OJHOM IepeMeHHON. B cBA3M ¢ 3TUM NMPOBOAUTCS HEKOTOpOE 0000IIeHHE U
yriryOJsieHHe CBeIeHUH 00 ypaBHEHUAX. BBOAATCS MOHATHS IETIOT0 PAlHOHAIBHOTO YpaBHEHHUs U ero creneHn. O0yJaromuecs 3HaKOMSITCS ¢ pEIICHUEM
YPABHEHUN TPEThEM CTENEHW M YETBEPTOM CTEIEHU C IOMOILBIO PA3JIOKEHUS HAa MHOXKHUTEIHM M BBEJEHHUs BCIIOMOIaTeNIbHOW IepeMeHHOU. Meron
pelieHusl ypaBHEHHMH TIyTeM BBEIEHHUS BCIIOMOTATENIbHBIX IEPEMEHHBIX OyleT LIMPOKO MCIOJB30BaThbCs JAajbHEUIIEM IpH PelIeHUU
TPUTOHOMETPUYECKHX, JIOTAPU(PMUUECKHUX U IPYTUX BUJIOB YPABHEHHH.

B nannOl TEMe 3aBepHIacMcs H3y4EHUE CUCTEM YPaBHEHH ¢ ABYyMs.NepeMEHHbIMU. OCHOBHOE BHUMAaHUE YJENAETCS CUCTEMAM, B KOTOPBIX OHO
U3 YpaBHEHHUU IEpBOM CTENEHH, a Jpyroe BTOpoil. M3BecTHBIN 00ydaromuMcs CIoco0 MOJCTAHOBKM HAXOAWT 3/I€Ch JajibHEHIlee NMPUMEHEHUE U
II03BOJISIET CBOJAUTH PEIICHUE TAKMX CUCTEM K PELICHUIO KBaIPaTHOIO YPaBHEHHUS.

O3HakoMJIeHHE 00YYaroLUXCcsl ¢ IPUMEpaMH CHCTEM YpaBHEHHH C ABYMs IE€PEeMEHHBIMHU, B KOTOPBIX 00a YpaBHEHUS! BTOPOW CTENEHH, JT0JIKHO
OCYILIECTBISATHCS C IOCTATOYHON OCTOPOKHOCTHIO M OTPAaHUYMBATHCS MPOCTEUITMMH PUMEPAMHU.

[IpuBneueHne U3BECTHBIX OOydyaroUMMCs TpaduKOB MO3BOJISIET MPUBECTH MPUMEPHI TpaduyecKoro pemieHus cucrteM ypaBHeHu. C mOMOIIbIO
rpaduUecKuX MpeaACcTaBICHUI MOXKHO HATJIsTHO TOKa3aTh 00yYaroIIUMCs, 4YTO CUCTEMBI IBYX YPaBHEHUH € IBYMsI TIEPEMEHHBIMU BTOPO CTENIEHN MOTYT
MMETbh OJHO, /1BA, TPH, YETHIPE PEIICHUS WIIH HE UMETh PEIICHUM.

Pa3paboranHblii MaTeMaTHYeCKHIl ammapaT TMO3BOJSET CYHIECTBEHHO PACIIMPHUTHh KJIAacC COAEPKATEIbHBIX TEKCTOBBIX 3ajad, PELIAeMBIX C
MOMOIIBIO CUCTEM YPAaBHEHUU.

YpaBHeHus U HEPABEHCTBA ¢ IBYMS NlepeMeHHbIMH

Heab:BoipaboTath yMeHUe pemiaTh IpOCTEHIINE CUCTEMBI, COJIEpIKalllie ypaBHEHNE BTOPOM CTENEHHU C ABYMsS IEPEMEHHBIMU, U HEPaBECTBA C
IBYMsI TIepeMeHHBIMI. TeKCTOBBIE 3a7]a4i ¢ TIOMOIIBIO COCTABIICHUSI TAKHX CHUCTEM; BBIPA00OTaTh YMEHHUE PEIIaTh MPOCTEUIITNE CUCTEMBI, COIECPIKAIIUE
ypaBHEHHE BTOPOI CTETIEHU C IBYMS IEPEMEHHBIMH, U TEKCTOBBIE 33]a4l C TIOMOIIIbIO COCTABICHUS TAKUX CHCTEM.



B nannoii Teme 3aBepiraemMcs U3yuyeHUE CUCTEM YpaBHEHUH ¢ IByMsl.liepeMeHHbIMU. OCHOBHOE BHUMAHHE YJIEISETCS CUCTEMaM, B KOTOPBIX OJTHO
U3 YpaBHEHUI IEpBOM cTeneHu, a Jpyroe BTOpol. M3BecTHbI 0O0ydarommmcs crnoco0 MOJCTAHOBKM HAXOAWT 3/€Ch JNalbHEWIee NMPUMEHEHHE U
MO3BOJISIET CBOJAUTH PEIICHHUE TAKMX CUCTEM K PEUICHUIO KBAIPaTHOTO YPaBHEHHUS.

O3HakomIIeHHE 00YUYaIOUIMXCS C IPUMEPAMH CUCTEM YPaBHEHHH ¢ ByMs IEPEMEHHBIMH, B KOTOPBIX 00a YpaBHEHUSI BTOPOM CTENEHHU, JOIKHO
OCYILIECTBIATHCS C JOCTATOYHON OCTOPOKHOCTBIO M OIPAaHUYMBATHCS IPOCTEUITMMH IPUMEPAMH.

[IpuBreyeHre U3BECTHBIX O0yYarOMIMMCS IpadUKOB MO3BOJISET MPUBECTH MPUMEPHI I'paduyecKoro peieHus: cucteM ypaBHeHU. C MOMOIIBI0
rpaduUecKuX MpeACTaBICHUI MOXKHO HATJISTHO TIOKA3aTh 00YyJarOIUMCS, YTO CHCTEMBI IBYX YPaBHEHUH € IBYMsI IEPEMEHHBIMHU BTOPO CTETIEHU MOTYT
HUMETbh OJHO, /1BA, TPH, YETHIPE PEILICHUS I HE UMETh PEIICHUII.

Omnpenenstb, SBIASETCS JU Mapa 4YHCeNl pelieHrueM HepaBeHcTBa.M300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBO TOYEK, 3aJaBaeMoe
HepaBeHCTBOM. UtrocTpupoBaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBO PEIICHHUI CHCTEMbl HEPABEHCTB.

Pa3zpaOoTanHblif MaTeMaTHUECKUIl anmapaT MO3BOJIAET CYIIECTBEHHO PACIIMPHUTh KJIAcC COJAEpPKATEIbHBIX TEKCTOBBIX 33/ay, PEIIaeMbIX C IOMOIIbIO
CUCTEM ypaBHEHUM.

IIporpeccuu.

Apudmerrueckas U reomerpudeckas nporpeccud. @opmysbl N-ro wieHa M CyMMbl IEPBBIX NUIEHOB Nporpeccuu. beckoHeuHo yObIBaromias
TrE€OMETpUYECKast IPOTPECCHUs.

Heab: nath noHsATus 00 apudMeTnyecKkoil U reOMeTPUUYECKOM Mporpeccusx Kak YUCIOBBIX MOCIEA0BATENbHOCTAX 0C000r0 BUAA.

HpI/I HU3YUCHUU TCMbI BBOJUTCA ITOHATUC IMOCIICA0BATCIbHOCTH, PA3BACHACTCA CMBICII TCPMHUHA «N-¥ 9neH I10CJICAOBATCIILHOCTH ), BI)Ipa6aTI>IBaCTC$I
YMEHHUE UCIOJIb30BaTh MHJIEKCHOE 0003HaYeHNe. DTU CBEJICHHSI HOCAT BCIIOMOTaTeNbHbIM XapakTep U UCTIONb3YIOTCS I U3YUYEHUS apu(PMETUIECKON U
F€OMETPUYECKON ITPOTPECCUM.

Pa6ora ¢ popmymnamu N-ro 4ieHa ¥ CyMMBbI IEPBHIX N WIEHOB MPOTPECCU, TOMHUMO CBOET0 OCHOBHOI'O Ha3HA4YEeHMs, TIO3BOJISIET HEOAHOKPATHO
BO3BpAIaThCs K BEIYUCIECHUSIM, TOXKAECTBEHHBIM NIPE0Opa30BaHUSM, PEIICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.

PaCCManI/IBaIOTCH XapaKTCPUCTUICCKUC CBOICTBa apH(l)MCTH‘{CCKOfI n FGOMCTpI/I‘IeCKOﬁ nporpeccnﬁ, YTO IMMO3BOJIACT paCHIMPUTL KPYT IPpEAIaraCMbIX 3aaa4.
JJieMeHTbl KOMOMHATOPUKH ¥ TEOPUM BePOSITHOCTEH
KombunaTtopHoe npasuiio ymHokeHus. [lepectanoBku, pazMerienus, couetanus. OTHOCHTEIbHAS YaCTOTa U BEPOSTHOCTh CIYYaiHOTO COOBITHSI.

I_[e.m,: O3HaKOMUTH 06yl1a}oumxc;1 CIIOHATUAMU NECPCCTAHOBKU, PAa3MCIHICHUA, COUCTAHNA U COOTBCTCTBYIOIIIUMU (l)OpMy.HaMI/I JJIA 1oacdeTa ux
YHrcia, BBECTHU IIOHATUA OTHOCHUTEIHLHOMN YacTOTHI K BCPOATHOCTHU cnyqaﬁHoro COOBITHSL.



W3yuenne TeMbl HAUMHACTCS C PEUICHUS 3a]1a4, B KOTOPBIX TPeOYyeTCsl COCTaBUTh TE€ MM HHbIE KOMOMHAILIUY 3JIEMEHTOB M. IOJICUUTATBUX YHUCIIO.
Pa3pscHseTcs KOMOMHATOPHOE MPABUIIO YMHOKEHHsI, KOTOPOE MCIIOJIHATCS B JajbHENIIEM NPpH BbIBOJE (HOpMYI Ui MOACUYETA YUCTIa IEPECTAHOBOK,
pasmenieHuii U couetanuil. [Ipu u3yyeHnn JanHOro Marepuaia HeoOX0IMMO OOPaTUTh BHUMAaHKUE O0YJaOLINXCS HA pAa3IMYUe MOHATUH «pa3MeIIeHHe»
U «COYeTaHue», copMUPOBATh Y HUX YMEHHE ONpeNeNiATh, O KAKOM BHJI€ KOMOMHALMI UIET peyb B 3a/1a4e.

B HaHHOﬁ TEMC 06yqa}omnec;1 3HAKOMSATCA ¢ Ha4YaJIbHBIMH CBCACHUAMU U3 TCOPHUH BCpOHTHOCTeﬁ. BBOI[HTCH IIOHATHA «CJ'Iy‘I&fIHOC CO6BITI/IG»,
«OTHOCHUTCIIbHAA 4aCTOTa», «BCPOATHOCTH cnyqaﬁHoro COOBITHS. PaCCManI/IBaIOTCSI CTaTUCTUYCCKUN M KJIACCUUYCCKHUU noaxodbl K OIPCACIICHUTIO
BEPOATHOCTH CHy‘I&fIHOl"O coObITHs. BaxkHo O6paTI/ITB BHUMAaHUEC 06yqa}01u1/1xc;1 Ha TO, YTO KJIIACCHYECKOE ONPEACTICHUEC BEPOATHOCTHU MOKHO ITPUMCHSATH
TOJIBKO K TaKUM MOJCJISAAM PCAJIbHBIX CO6BITHI>1, B KOTOPLBIX BCC UCXOJbI ABJIAIOTCA paBHOBO3MOKXHBIMH.

Hrorosoe nosropenue

Heus: [ToBTOpenne, 06001IeHIE U CHCTEMATHU3aLUsl 3HAHUW, YMEHHI U HABBIKOB 3a KypC ajre0pbl OCHOBHOM 00111e00pa30BaTEIbHOM MIKOJIBI.

I1l. TemaTnueckoe NJIaHMPOBaHHE

Homep Tema yyeOHOro Koum
YPOKa 3aHATHA 4ecTB
0
4acoB
IToBTOpenue 3a Kypce 8 kiracca 44
1 [TpeoOpa3oBaHue palioHAIbHBIX BhIpaXKeHUH. CTEeNeHb C LIeIbIM MoKa3aTelleM 1y
2 Pemrenne KBagpaTHBIX YPaBHEHUU 14
3 PelieHne TMHENHBIX HEPABEHCTB 1y
4 JlnarHocTuyeckasi KOHTpOJIbHasi paboTa 1y

I'nasa |.KBaapaTuunas pynkuus, 22 4

5,6 Oynkiua. O61acTh onpeaesieHns ¥ 001acTh 3HaYeHUH QYHKINH 24
7,8 CaoiicTBa GyHKIHIA 24
9,10 KBanpatublii TpéxueH 249
11,12,13 PaznokeHue KBagpaTHOro TPEXUJIEeHA HA MHOXKHUTENIU 3q
14 Kontponsnast padora Nel no treme «CBoiictBa ¢pyHkimu. KBagpaTHblil TpexuieH» 1y
15 ®yHKIHs y=ax?, eé rpadHK U CBOICTBA ly
16,17,18 I'paduxn byHKIMH y=ax>+m,y=a(x-m)? 34
19,20,21 [TocTpoenue rpaduka KBaApaTUIHON QYHKIIUU 34

22 OyHKIUA y=X" 14




23,24 Kopens n1-ii crenenn 24
25 O6o0maromuii ypok 1o teme «KBanpatudnas ¢yHKIH 14
26 KontponsHast padota Ne 2 o teme «KBagpatnunasi QyHKIHISI» 1y
I'nasa Il. YpaBHeHus1 1 HEpaBeHCTBA ¢ O/IHOI epeMeHHOoM, 14 4
27,28,29,30 | Ilenoe ypaBHEHHUE U €r0 KOPHU 44q
31,32.33,34 | IpoOHbIe pallOHATIbHbBIC YPAaBHEHHS 44
35,36 Pemennie HepaBEeHCTB BTOPOM CTENICHH C OJTHOHN MIepEeMEHHOU 249
37,38,39 Pernrenre HepaBeHCTB METOJIOM MHTEPBAJIOB 3y
40 KonTponpnas padora Ne 3 mo teme «HepaBeHCTBa BTOPOIA CTENEHU C OHON IEPEMEHHOI) lu
I'naBa |ll. YpaBHeHus 1 HepaBeHCTBA ¢ IBYMs epeMeHHbIMU, 17 4
41,42 YpaBHeHHE ¢ ABYMS MIEPEMEHHBIMH U €ro rpaduk 24
43,44 ['paduueckuii criocod peneHns CUCTEM YpaBHEHUH 2y
45,46,47 Pemenue cucreM ypaBHEHUI BTOPOH CTENEHU 34
48,49,50 Penrenue 3a1a4 ¢ HOMOIIBIO CUCTEM YPaBHEHHM 3q
51,52,53 HepaBeHcTBa ¢ 1ByMs IepeMEHHBIMU 34
54,55,56 Cucrembl HEpaBEHCTB C IBYMs IEPEMEHHBIMU 349
o7 KonTponbhast padota Ne4 1o teme: «YpaBHEHHUS U HEPABEHCTBA C JIBYMsI IEPEMEHHBIMU ly
I'nasa IV. Apudgmernyeckasi U reoMeTpuyeckasi nporpeccuu, 17 4
58 ITocnemoBaTensHOCTH 1y
59,60,61 Omnpenenenue apupmernyeckot mporpeccu. Popmyna n —To wieHa apupMeTHIeCKON IPOrpeccui. 34
62,63,64 @dopmysa CyMMBI N IEPBHIX WIEHOB apu(METHUYECKOM MPOrpeccuu 349
65 KontponbHast pabota Ne 5 o teme: «Apudmernyeckast IpOrpeccus» 1y
66,67,68 OnpeseieHre TeOMETPUIECKON rporpeccun. @opmysia Mm-ro 4ieHa reOMeTPUISCKON MPOrpeccu 349
69,70,71 @opmysa CyMMBI N IEPBHIX WIEHOB T€OMETPUUYECKON NTPOrpeccun 34
72 KonTposbHas padota Ne 6 1o Teme «I eomeTpudeckas mporpeccus lg
I'naBa V. DjeMeHTbI KOMOMHATOPUKH H T€OPUH BEPOSITHOCTH, 13 4
73,74 [TpuMepsl KOMOMHATOPHBIX 3a]1a4 24
75,76 [lepecTaHOoBKH 2
77,78 Pasmemienus 2
79,80,81 Coueranns 3
82 OTHOCHUTENBHAS YaCTOTA CIYYaifHOTO COOBITHSI. 14




83 BeposTHOCTh paBHOBO3MOKHBIX COOBITHI 14
84 Pemenue 3anau OI'D o teme: «3neMeHTH KOMOMHATOPUKY U TEOPUH BEPOSATHOCTEI ly
85 KonrponsHast padota Ne 7 o Teme: «1eMeHThl KOMOMHATOPUKU M TEOPHH BEPOSITHOCTEH» ly
IoBTOpeHue, 14 u
86,87 [ToBropenue. Apudmernueckue Bpruncienus. CTeneHpb 2y
88,89 IToBropenue. [Iponentsl. [Iponopuuu. Pemenne 3axad Ha TPOLICHTHI 24
90,91 [ToBTOpenue. ToxaecTBEHHBIC IPeOOpa3OBaHus Apodei 249
92,93,94 [ToBTOpeHME. YpaBHEHMS, HEPABCHCTBA M UX CHCTEMBI 3y
95,96 IToBropenne. DyHKIMM U UX TpaduKu 24
97,98 [ToBTopenwue. [Iporpeccuu 249
99. Hrorosasi kouTpoJibHasi padora(Tect B popme OI'D) ly




