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Jannas pabouast mporpaMmma OpMEHTUPOBAHA HA YYUTEJICH MaTeMaTUKH, paboTaromumx B 7-9
kiaccax mo YMK FO.H.MaxkapsrueB u 1ip. 1 pa3paboTaHa B COOTBECTBUU CO CICTYIOIIUMU
HOPMAaTUBHBIMH JOKYMEHTaMHU:

1. denepanbHOTO rocy1apcTBEHHOIO 00Pa30BaTENBFHOIO CTAHAPTa OCHOBHOTO OOIIETO
obpazoBanust ot 17.12.2010 Nel1897.

2. OcHoBHasi oOpa3oBaTenbHasi IporpaMMa OCHOBHOTO 00111ero o0pa3oBaHusl.

3. Ilpumepnsbie mporpaMMbl o0 y4eOHBIM ITpeaMeTaM. Maremaruka 5-9 kiraccol — 3-¢
u3nanue, nepepadorannoe — M. Ilpoceemenne. 2011 — 64¢. (cTanAapTH BTOPOTO
MTOKOJICHUS ).

4. Tlporpammsl K yueOHHKaM anredpa 7-9 kimaccel 001eo0pa3oBaTeIbHbBIX KO aBTOPOB
10.H.MakapsiueB, H.I'. Munaiok, K.H. Hemkos, C.b. CyBopoBa, coctaButens T.A.
Bbypmuctposa. — M.: «IIpocBemienuey, 2014)

Co3HaTenpHOE OBJIa/ICHUE yYAIlUMHICS CUCTEMOH alredpandecKux 3HaHUN U YMEHUI
HE0O0XO0UMO B ITOBCEHEBHOM KM3HU JIUISl U3yUEHUS! CMEKHBIX JUCLMILIUH U IIPOIOJIKEHUS
obOpazoBaHwUs.

[TpakTHyeckast 3HAUMMOCTb LIKOJIBHOTO Kypca aredpbl 00ycIoBIeHa TeM, 4TO €€ 00bEKTOM
SBJISIFOTCS KOJIMYECTBEHHBIE OTHOIICHUS AEMCTBUTENBHOIO MUpa. MareMaTuueckasi HoJAroTOBKa
HeoO0XouMa JIJIsl TOHUMaHUS TIPUHIIUMIIOB YCTPOICTBA U UCIIOJIb30BAHUS COBPEMEHHOM TeXHUKH,
BOCTIPUATHS HAYYHBIX M TEXHHUUECKUX TOHATUHN U ullel. MaTteMaTuka sSBISETCs SI3bIKOM HAyKU U
TexHUKH. C €€ MOMOIIBI0 MOJCIUPYIOTCS U U3Y4YalOTCs SIBJICHUS U TIPOLIECCHI, MPOUCXOIAIINE B
PUPOJIE.

Anrebpa sBISETCS OJJHUM U3 ONOPHBIX MIPEIMETOB OCHOBHOM IIKOJIBI: OHA 00ECIeUnBaET
U3y4YEeHUE APYTUX JUCLUIUIMH. B miepByro ouepenb 3T0 OTHOCUTCA K IpeaMeTaM
€CTeCTBEHHOHAYYHOT'O 1IMKJIA, B YACTHOCTH K (u3HKe. Pa3BUTHE TOrHYE€CKOTr0 MBIIIUIEHUS
y4amuxcst mpu o0yuyeHuH anredpe crnocoOCTBYET YCBOSHHUIO IPEIMETOB T'YMAHUTAPHOTO [IUKJIA.
[TpakTHyeckre yMeHUs U HaBBIKM alreOpanyeckoro xapakrepa He0OXOJUMBbI [T TPYAOBOH U
pohecCuOHaNBbHON MOATOTOBKH IIKOJIBHHUKOB.

PazButne Y ydJaluxcs nmpaBUJIbHBIX Hpe)ICTaBHeHI/Iﬁ O CYHIHOCTH U IMPOUCXOKACHUN
anreOpanvecKkux abCTpakKIuii, COOTHOIIEHUH PEATHHOTO M UICaTLHOTO, XapaKTepe OTPAKEHUS
MaTeMaTU4YeCKOW HAyKOH SIBIEHUU U TTPOIIECCOB PEATbHOTO MUPA, MECTE anreOphl B CHCTEME
HAyK U PO MAaTEMATHYCCKOT'O MOACIIMPOBAHUA B HAYYHOM ITO3HAHUH U B IIPAKTHKE
croco0cTByeT (hOPMUPOBAHHUIO HAYIHOTO MUPOBO33PEHHUS YHAIIUXCS U KA9€CTB MBITUICHHS,
HEOOXOTUMBIX JIJISl aIallTAl[ii B COBPEMEHHOM WH(GOPMAITMOHHOM OOIIIECTBE.

Tpebys OT ydanuxcsi YMCTBEHHBIX M BOJIEBBIX YCHIJIMN, KOHIIEHTPAIIMM BHUMAHUS, aKTUBHOCTH
pa3sBUTOr0 BOOOpaskeHUs1, anreOpa pa3BUBaeT HPABCTBEHHBIE YEPThI JMUYHOCTH (HACTOHYMBOCTb,
LEJIEYCTPEMIIEHHOCTD, TBOPYECKYIO aKTUBHOCTD, CAMOCTOSITEIIbHOCTD, OTBETCTBEHHOCTb,
TpyAoI00ue, TUCUUIUIMHY U KPUTUYHOCTD MBILIUICHHS) U YMEHHE apI'yMEHTHPOBAHO
OTCTaMBaTh CBOU B3TJIABI M YOEXKICHUS, a TAK)KE CIIOCOOHOCTh MPUHUMAThH CAMOCTOSITETILHBIE
peuieHus.



N3ydeHue anredpbl CyIIECTBEHHO PaCHIMPSET KPYro30p yJalluxcsi, 3HaKOMsI UX C MHIYKIHEH 1
JIeayKiuen, o000IIeHreM U KOHKPETH3AINEH, aHAIM30M U CUHTE30M, KIlacCH(pUKaIUeH 1
cucreMarusaluei, abcTparupoBaHleM, aHAJIOTHEe. AKTHUBHOE UCIIOJIb30BAaHUE 33a/1a4 Ha BCEX
JTanax y4eOHOro mporecca pa3BUBaeT TBOPUECKHUE CIOCOOHOCTH IIKOJILHUKOB.

Wzyuenue anredpel Mo3BojseT POpMUPOBATH YMEHUS U HABBIKM YMCTBEHHOI'O TpyAa —
IUTAHUPOBAHKE CBOEH pabOThI, MOMCK PAlMOHAIBHBIX MyTel €€ BHIOIHEHUS, KpUTUYECKas
OIICHKA pe3ysbTaToB. B mporecce n3ydenus anreOpbl MKOIbHUKU JOHKHBI HAYUUThCS U3JIaraThb
CBOM MBICJIU SICHO U UCYEPIIBIBAIOIIE, JAKOHUYHO U EMKO, TPUOOPECTH HABBIKU YETKOTO,
AKKypaTHOT'O U IPAMOTHOTI'O BHITIOJIHEHHUSI MAaTEMAaTUYECKUX 3aIUCEH.

Baxwneiimeii 3ajaueil MIKOJIBHOTO Kypca anreOpbl sIBISETCS Pa3BUTHE JOTHYECKOTO MBIIIICHHS
yuamuxcs. CaMu 00beKThl MATEMAaTHUYECKUX YMO3AKIIOUCHNUN U IPUHATHIE B anreOpe mpaBuiia
UX KOHCTPYHUPOBAHHS CIIOCOOCTBYIOT (POPMHUPOBAHHMIO YMEHUI 0OOCHOBHIBATH U JIOKA3bIBAThH
CYXJICHUS, IPUBOJUTH YETKHE OMPECIICHHS, PAa3BUBAIOT JJOTHUECKYIO0 HHTYHIIHIO, KPATKO U
HArJSITHO PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MMOCTPOSHHH U y4aT UX IpuMeHeHn 0. Tem
caMbIM anredpa 3aHMMAaET OJHO U3 BeIyIIMX MECT B (POPMHUPOBAHUN HAYIHO-TEOPETHUECKOTO
MBIIICHHS IIKOJIHUKOB. PacKpbIBasi BHYTPEHHIOI TAPMOHHIO MaTEMATUKU, (OPMHPYS
MOHMMaHHE KPacoOThI M U3AIIECTBA MATEMAaTHUECKUX PACCYKACHUH, anredpa BHOCHT
3HAYUTEIbHBINA BKJIa]] B 3CTETHYECKOE BOCITUTAHUE YYAIIIXCSL.

O0mias xapakTepucTHKa Kypca

B kypce anreGpbl MOKHO BBIICTHUTD CIEAYIOUINE OCHOBHBIE CO/ICPIKATENIbHBIC JINHUU:
apudmeruka; anreOpa; QyHKIINH; BEPOSITHOCTh U cTaTucTuka. Hapsany ¢ aTuM B copepkanue
BKJIFOUEHBI JIBA JIONOJHUTENIHBIX METOJIOJIOTUYECKUX pa3/ielia: JOTMKa 1 MHOXKECTBA,
MaTeMaTrKa B ICTOPUYECKOM Pa3BUTHH, YTO CBS3AHO C peajin3anuei ueneu
OOLIEMHTEIUIEKTYaIbHOIO U OOIIEKYIbTYpHOTO pa3BuTHs yuyauxcsa. CoaeprkaHue Kakaoro u3
ATHX Pa3/esIOB pa3BOPAUMBAETCS B COJAEPKATEIBHO-METOANYECKYIO JIMHHIO, IPOHU3BIBAIOIIYIO
BCE OCHOBHBIE cOZiepKaTebHble IMHUAU. [Ipu aTOM nepBast muHus — «Jloruka u MHOXKECTBa» —
CILY>KMT LIEJIM OBJIAaJICHUs yJalllUMHCS HEKOTOPBIMH 3JIEMEHTaMU YHHUBEPCAIBHOIO
MaTEMaTUUYECKOTO SI3bIKa, BTOpas — «MaTtemaTuka B ICTOPHYECKOM Pa3BUTHH) —
CIOCOOCTBYET CO3AAHUIO OOIIEKYIBTYPHOIO, TYMAHUTApHOTO (POHA U3yUEHHSI Kypca.

Conepxanne TMHUUA «ApudMETHKay CIY>KUT 0a30M ISl TadbHEUIIEro N3y4eHUsT yIaluuMHUCs
MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO UX JIOTHYECKOTO MBINLICHUS, (DOPMUPOBAHUIO YMEHUS
MOJIH30BATHCS AJITOPUTMAMU, a TAKXKE TPHUOOPETECHUIO MPAKTUUECKUX HaBBIKOB, HEOOXOUMBIX B
IIOBCEIHEBHOM XN3HU. Pa3BUTHE MOHATHUS O YHUCJIE B OCHOBHOI IIKOJIE CBA3aHO C
parMoHATBHBIMHA U UPPAITMOHAIEHBIMU YUCIIAMH, (POPMUPOBAHUEM TIEPBUYHBIX MIPEICTABICHUN
0 JICUCTBUTEIILHOM YHCIIC.

CO,Z[Cp)KaHI/IC JJUHHUH «Anre6pa» CHOCO6CTByCT (I)OpMHpOBaHI/IIO Yy yqJalquxcs MaTeMaTu4eCKoro
arrapara Jis peuICHUA 3a1a4 U3 pas3acsiOB MAaTCMATHUKHN, CMCKHBIX MIPEAMCETOB U oxpyxcalomeﬁ
PCAIBHOCTH. SI3BIK aJIFerBI HOI[‘{épKI/IBaCT 3HAYCHHUC MATCMATHUKU KaK A3bIKa JJI TIOCTPOCHUA
MaTEMAaTHYCCKUX MOJIG.]'IGf/i MponeccoB U SIBIICHHI PE€AJIBHOIr0 MHpa.

Pa3Butue AJITOPUTMHUYCCKOI'O MBIIIJICHUA, HeO6XOJIHMOFO, B 4aCTHOCTH, JJIs1 OCBOCHUA KypcCa
WHPOPMATHKH, U OBJIAJICHNE HABBIKAMH JICTYKTHBHBIX PACCYKICHUHN TaKKe SIBIISTIOTCS 3a1a9aMu
n3ydeHus anreopsl. [IpeodbpazoBanre CHMBOIBHBIX (HOPM BHOCHUT CIICIM(PUICCKUN BKIA B
pa3BUTHE BOOOPAKEHUS YUAIINXCS, HX CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpYecTBY. B
OCHOBHOM ILIKOJIE MaTEPUAJI TPYIIIUPYETCS BOKPYT PALIMOHAJIBHBIX BBIPAXKCHUMH.



Conepxxanue pasznena «OyHKIMN» HaLEJIEHO HA MOJYyYEHHUE IKOJbHUKAMU KOHKPETHBIX 3HAaHUI
0 (pyHKIIMM KaK BaKHEUIIEH MaTeMaTUIeCKOW MOJICIH JIJIsl OMTUCAHUS M UCCIICIOBAHUS
pa3Ho0Opa3HbIX MpoleccoB. M3ydeHnue 3Toro Marepuaia crocoOCTBYET Pa3BUTHIO Y YUAIIUXCS
YMEHHUS UCTIONB30BATh PA3JIMYHBIC SI3bIKK MATEMATUKH (CIIOBECHBIN, CUMBOJIMYECKUH,
rpaduueckuii), BHOCUT BKJIaJ B (GOPMHpPOBAHUE MPEACTABICHUI O PO MAaTEMATHKH B Pa3BUTHHI
LIMBWIA3ALUU U KYJIbTYPBI.

Pasnen «BepogaTHOCTh U CTaTUCTHKAY — 00s3aTeNbHbIN KOMIIOHEHT IKOJIBHOTO 00Opa3oBaHusl,
YCUJIMBAIOIIUHI €ro MPUKIAAHOE U MPAKTUYECKOE 3HaUYECHUE. DTOT MaTepral HEOOXOAUM,
Ipeske Bcero, g GOopMHUPOBaHUS Y yyaluxcsi GyHKIIMOHAILHOU IPaMOTHOCTH — YMEHUS
BOCIPUHUMATh U KPUTUYECKU aHATTM3UPOBATh HH(DOPMALINIO, TPEICTABICHHYIO B Pa3IMUHbIX
dbopMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX PeajbHbIX 3aBUCUMOCTEH, MPOU3BOAUTH
MpoCTeiiiire BepOATHOCTHBIE pacu€Thl. M3ydeHne oCHOB KOMOMHATOPUKY MO3BOJIUT yJaleMycst
OCYIIECTBIISITh PACCMOTPEHHUE ClTyuaeB, epedop U MOACUET Yncia BApUAHTOB, B TOM YHUCIIE B
IPOCTEHIINX NPUKIAIHBIX 33/1a4ax.

[Tpu M3y4eHUH CTATUCTUKHU U BEPOSITHOCTH 000TrallatoTcs MPeICTaBICHUS O COBPEMEHHOM
KapTHHE MHpa U METOAAX €r0 UCCIeNOBaHMs, (POPMHUPYETCS TOHUMAHUE POITU CTATHCTUKU KaK
MCTOYHUKA COLIMATIbHO 3HAYMMON MH(OpPMAaLIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBILIICHHS.

Mecto npeamMera B y‘leﬁHOM IJIaHe

ba3ucHblil yueOHbIH 1aH Ha U3y4deHHe anreopsl B 7 — 9 Kaccax OCHOBHOM IIKOJIBI OTBOAMT 110
3 yaca B HEJIeINIO B TEYCHHE KaXK0T0 rojia o0yueHus, Bcero 303 ypokos.

Tpeﬁona}mﬂ K pe3yJibTarTamM Oﬁy‘leﬂl/lﬂ H OCBOCHMA COACPKAHUS KypcCa

[Tporpamma oGecriedrBaeT JOCTIKEHHE CIEAYIONINX PE3yIbTaTOB OCBOCHHS 00pa30BaTEIbHOM
pOTrpaMMbl OCHOBHOTO 00I11eTr0 00pa30BaHus:

JAUYHOCMIHbLE:

- ¢(OpMHUPOBAHHOCTb OTBETCTBEHHOI'O OTHOIIEHUS K YYEHUIO, TOTOBHOCTh U CLIOCOOHOCTH
00yyaroImuxcst K cCaMOpa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE MOTHUBAIIUH K 00YUYEHUIO U
MO3HAHUIO, BBIOOPY JanbHENIIero o0pa3oBaHus Ha 6a3e OpUEHTUPOBKH B MUpE Npodeccuit u
npodecCHOHATBHBIX MPEANOUYTEHU I, 0CO3HAHHOMY OCTPOESHUIO WHANBUYaIbHOM
00pa3oBaTeNbHON TPAGKTOPHH C YIETOM YCTOMUMBBIX MTO3HABATENILHBIX HHTEPECOB;

- C(i)OpMHpOBaHHOCTB KOMITOHCHTOB LEJIOCTHOTO MUPOBO33PCHUA, COOTBETCTBYIOIICTO
COBPCMCHHOMY YPOBHIO Pa3BUTHA HAYKU U O6H.ICCTBCHHOﬁ IIPAaKTUKH,

- ¢hOpMHUPOBAHHOCTH KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH U COTPYIHUYECTBE CO
CBEPCTHHUKAMH, CTAPIIUMHU ¥ MIAANIMMHU, B 00pa30BaTeIbHON, OOIIIECTBEHHO MOJIE3HOM, yueOHO-
MCCJIEI0BATENbCKOM, TBOPUYECKOUN M IPYTUX BUJAX IEATEILHOCTH;

- YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICJIM B YCTHOM U MMCbMEHHOH peyuH,
MOHUMATh CMBICIT IOCTAaBJICHHOM 3aj]aui, BBICTpauBaTh apryMEeHTAIUI0, TPUBOJAUTH IPUMEPHI U
KOHTPIPUMEDHI,

- IPEJCTaBICHUE O MAaTEeMaTHUECKOM HayKe Kak c(hepe YeTOBEUECKON AeATeNbHOCTH, 00 Tanax
e€ pa3BUTHS, O €€ 3HAUMMOCTH JUIsl pa3BUTHSI LIUBUIIN3ALINY;

- KPUTUYHOCTb MBIILICHUS, YMEHUE PACIIO3HABATh JOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTJIMYATh TUIOTE3Y OT (aKTa;



- Kp€aTHUBHOCTb MBIIIJICHUSA, MHUIIUATHBA, HAXOAYNBOCTh, AKTUBHOCTD ITPU PCIICHUN
aJ'Il"e6paI/I‘l€CKI/IX 3aaa4,

- YMCHHEC KOHTPOJIHUPOBATE IIPOLUECC U PE3YIIbTAT yqe6H0171 MaTeMaTHIeCKOMI JACATCIIBHOCTH,

CIOCOOHOCTH K AMOLIMOHAILHOMY BOCTIPUSATHIO MaTEMaTHUECKUX O0BEKTOB, 3a/1a4, PeIICHUH,
pacCy X ICHHUI.

MCTaIIPEAMETHBIC:

- YMEHHE CaMOCTOSATENHHO IJIAHUPOBATh aJIbTEPHATHBHBIC IIYTH JOCTHIKECHUS LIEJICH, OCO3HAaHHO
BBIOMpaTh Hanbosee F3PPEKTUBHBIE CITOCOOBI peIIeHHs YIeOHBIX U MO3HABATEIbHBIX 33a4;

- YMEHHUE OCYUIECTBIISATh KOHTPOJIIb 110 Pe3yJabTaTy | Mo crnocoly AeicTBUS Ha yPOBHE
IPOM3BOJILHOIO BHUMAHUS U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI,

- YMEHHE aJIeKBaTHO OIEHUBATH MPABHILHOCTD WM OMIMOOYHOCTH BBITIOJHEHUS YIeOHOM
3a/1a4n, €€ O0BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;

- OCO3HAHHOE BJIAJICHUE JIOTHYECKUMHU JIEHCTBUSMU OIIpEeIICHUS TOHATUIH, 00001IeHMS,
YCTAHOBJICHHsI aHAJIOTUH, KJIaCCU(PUKALMU HA OCHOBE CAMOCTOATEIBHOIO BEIOOPAa OCHOBAHUH U
KPUTEPUEB, YCTAHOBIICHHS POAOBUIOBBIX CBS3EH;

- YMCHHC yCTaHAaBJIWBATh NPUINHHO-CIICACTBCHHBIC CBA3H, CTPOUTL JIOTUYCCKOC PACCYIKICHHC,
YMO3aKJIKUCHUC (I/IH,ZLYKTI/IBHOC, ACAYKTHBHOC U 110 aHaJ'IOFI/II/I) U BBIBOJbI,

- YMCHHEC CO31aBaTh, IPUMCHATH U Hp606paSOBBIBaTb 3HAaKOBO-CUMBOJINYCCKUC CPCACTBA,
MOZACIIN U CXEMBI JJI pCUHICHUA y‘IC6HI>IX U IO3HAaBAaTCJIBHBIX 3aaa4,

- YMCHHC OPraHU30BLIBATH y‘~IC6H0€ COTPYAHUYECCTBO U COBMECTHYIO JACATCIbHOCTD C YUUTCIIEM
Y CBEPCTHUKAMMU: OMPEEISTh 1EJIH, pacrpeaesienne GyHKINI 1 poie y4aCTHUKOB,
B3aUMOJICUCTBHUE U OOIIUE CIIOCOOBI pabOTHI; yMEHHE padoTaTh B TPYIIIE: HAXOIUTh 00I1IIee
pelieHue u pa3pemarb KOHQJIUKTH Ha OCHOBE COTJIAaCOBAHUS MO3UIIMHA U YIETa HHTEPECOB;
CIIymiath naptuépa; GopMynupoBaTh, apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

- chopMHUPOBAHHOCTH YU4EOHOH U OOIIIETI0Ib30BATENHCKON KOMIIETEHTHOCTH B 001aCcTH
WCIIOJIH30BaHUS MHPOPMAIITMOHHO-KOMMYHUKAIIMOHHBIX TexHoyoruil (MK T-koMrieTeHTHOCTH);

- ICPBOHAYAJIBHBIC MTPCACTABJICHUA 00 nACIX U 0 METOAaX MaTEMaTUKH KaK 00 YHUBCPCAJIbHOM
SA3BIKC HAYKU U TCXHUKU, O CPCACTBC MOACIINPOBAHUSA SIBJICHUH U MponecCoB;

- YMEHHUE BUJIETh MaTEMAaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHON CUTYallMH B APYTHX
JUCLHUIIIINHAX, B OKPYKaIOLIEH )KU3HH;

- YMEHHE HaXxOJUTh B Pa3IMYHBIX UCTOUHUKAX UHPOPMAIIIIO, HEOOXOAUMYIO JUIsl PEeIlIeHUs
MaTeMaTHUYeCKUX MpoOJIeM, U MPEICTaBIATh €€ B MOHATHON (opMe; IPUHUMATh PELICHHE B
YCIIOBUAX HEMOJHON M U30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOpMAIINH;

- YMEHHE TIOHUMATh U UCII0JIb30BAaTh MAaTEMATUUYECKNE CPEJCTBA HATVISIAHOCTH (PUCYHKH,
YepTEeXKH, CXEMBI U JIp.) Ul WUTIOCTPAIH, UHTEPIIpETallK, apryMEHTalllu;

- YMEHUE BBIABUTaTh THUIIOTE3bI IPU PEIICHUHU YI€OHBIX 33]]a4 M TIOHUMAaTh HEOOXOJMMOCTb UX
IIPOBEPKU;

- YMEHHE MPUMEHATh UHIYKTUBHBIC U I€TYKTUBHBIE CIIOCOOBI pacCyKAE€HUHN, BUAETh PA3IUYHbIE
CTpaTeruu pelIeHus 3a/1a4;



- IOHUMAaHHEC CYIIHOCTH aJITOPUTMHUYCCKUX npez[rmcaHI/Iﬁ U YMCHHUEC HeﬁCTBOBaTB B
COOTBETCTBUM C TPCATOKCHHBIM aJITOPUTMOM;,

- YMCHHC CaMOCTOATCIIBHO CTaBUTh LICJIN, BBI6I/IpaTI: H CO3J1aBaTh aJITOPUTMBbI JJIA PpCIICHUSA
y‘Ie6HHX MaTEMaTHYCCKUX HpO6J’I€M;

- YMCHHC IUIaHUPOBATh U OCYHICCTBIIATE ACATCIBbHOCTDL, HAIIPABJIICHHYIO HAa PECIICHUE 3a/1a4d
HCCIICA0BATCIILCKOI'0 XapaKTepa.

npeomemmubwie:

- yMeHHe paboTaTh ¢ MaTEMaTHUYECKUM TEKCTOM (CTPYKTYpPHpPOBaHUE, U3BJICUECHIE HEOOXOAUMOI
uH(pOpMalK), TOYHO U TPAMOTHO BbIpaXXaTh CBOU MBICTH B YCTHOM U MUCHMEHHOU peuw,
MPUMEHSISI MATEMaTUYECKYIO0 TEPMUHOJIOTHIO M CUMBOJIMKY, UCIIOJIB30BaTh PA3IMYHbIC S3bIKU
MaTeMAaTHKH (CJIOBECHBIN, CHMBOIMUYECKUM, Tpadudeckuii), 000CHOBBIBATh CYXKICHUS,
MIPOBOJMTH KJIACCU(PHUKALINIO, JOKA3bIBATh MATEMATHICCKHE YTBEPKICHHUS,

- BlIaJICHHE 0A30BBIM MOHITHIHBIM alliapaTOM: UMETh IIPEJICTABICHHUE O YUCIIC, BIIaJICHUE
CUMBOJIBHBIM SI3IKOM aJIreOphl, 3HAHKUE AJICMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCHMOCTEH,
(dbopMHupoBaHKE NMPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U O
Pa3IMYHBIX CIIOCO0axX UX U3yUeHHUs, 00 OCOOCHHOCTSX BBHIBOJOB M MPOTHO30B, HOCAIIUX
BEPOSTHOCTHBIN XapaKTep;

- YMEHHE BBITIONHATH aireOpandeckue mpeoopa3oBaHus palliOHATbHBIX BBIPAKEHUHN, IPUMEHSITh
UX JUIsl pelIeHUs yueOHBIX MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4, BOSHUKAIOIINX B CMEKHBIX yU4EOHBIX
npeaMeTax;

- YMEHHUE T0JIb30BaThCSl MATEMATHUYECKUMU (DOpMYSIaMHi U CaMOCTOSITEIHHO COCTaBIISTh
(bopMyJIBI 3aBUCUMOCTEN MEXY BEIMYMHAMU Ha OCHOBE 000OIIIEHUS YaCTHBIX CIIY4aeB U
DKCIIEPUMEHTA;

- YMCHHC pCIIaTh JINHENHBIE YpaBHCHHA U HEPABCHCTBA, a4 TAKKC IMPUBOJUMBIC K HUM
YpaBHCHU:, HCPABCHCTBA, CUCTCMBI; IIPUMCHSATDH rpaqmqecm/le MNPEACTAaBJICHUA IJId PCIICHUA U
HUCCICO0OBaHUA ypaBHeHPIfI, HEPABCHCTB, CUCTCM,; IPUMCHATH ITOJTYYCHHBIC YMCHUS JIS1 pCHICHUS
3a1a4 U3 MaTCMaTuKHU, CMCKHBIX MTPEAMETOB, ITPAKTUKH,

- OBJIQZICHUE CUCTEMON (PYHKIITMOHATBHBIX TOHATUH, (YHKIIMOHAJIBHBIM SI36IKOM U CUMBOJIUKOH,
yMEHHUE CTPOUTH rpaduku PyHKITUH, OMMMCHIBATh KX CBOKWCTBA, UCIIOIH30BaATh (DYHKIIMOHATHHO-
rpadudecKkre MpeACTaBICHUS I ONMMMCAHUS U aHAJTN3a MAaTeMaTHIECKUX 3a71a4 U PeaTbHBIX
3aBHCHUMOCTE;

- OBJIaACHUE OCHOBHBIMHA crocobamu OpeACTAaBICHUA U aHaJIM3a CTATUCTUYCCKUX TaHHBIX]

- YMCHHC NIPUMCHATH U3YUCHHBIC ITOHATHA, PE3YJIbTAThl U MCTOABI IIPXU PCIICHUHU 3a1a4 U3
Pa3IMYHBIX pa3acsoB Kypca, B TOM YHCJIC 3a1a4, HC CBOAANIUXCA K HCIIOCPECACTBEHHOMY
MPUMCHCHHUIO U3BCCTHLIX aJITOPUTMOB.

Conep:xanue Kypca
Apupmernka

PanuonanbHble YHcIa. PaCHII/IpCHI/IC MHOXXCECTBa HATYPaAJIbHBIX YHUCCII 10 MHOXCECTBA LEJIbIX,
MHOXECTBA LEJIBIX YUCCI 1O MHOXKECTBA pallMOHAJIbHBIX. PanmonannHOE 9HClIO Kak
m

oTHOoleHue M , [€ m — HeJI0€ YUCJI0, N — HAaTypPaJIbHOC. CreneHs C 1eJIBIM ITOKa3aTeIIeM.



HeiicTBuTenbHBbIE YHcaa. KBagpaTHbIN KOpeHb U3 uncia. KopeHb TpeThel cTeneHu. 3anuch
KOPHEi ¢ TOMOIIbIO CTETIEHHU C IPOOHBIM [TOKa3aTeIeM.

[TonsiTrie 06 ppanMoHATEHOM yuciie. ppanmoHaabsHOCTh Yrciia 2 u HECOU3MEPUMOCTh
CTOPOHBI U TMaroHaiu KBajaparta. JlecssTuuHbie MpUOIMKEHNUS UPPALUOHAIIBHBIX YHCE.

MHOKECTBO IEHCTBUTEIIBHBIX YUCEIT; MPEACTABICHUE ICUCTBUTEIBHBIX YHCENT OCCKOHESYHBIMH
JIECATHYHBIME Ipo0siMu. CpaBHEHHE JCHCTBUTEILHBIX YHUCE.

Koopnunatnas npsimasi. 1300pakeHue yucen TOYKaMyd KOOPIAMHATHOM MpsiMoii. YncinoBsie
IIPOMEXKYTKH.

N3mepenusi, npudianskenns, oueHk. Pazmepsl 00beKTOB OKpYKaIoLIero Mupa (ot
3JIEeMEHTApHBIX YacTHIl 10 BcenenHoil), AMUTENbHOCTD MPOILIECCOB B OKPYKAIOIIEM MUDE.
Brinenenne MHOKUTENS — CTETICHU JIECSTH B 3alIMCH YUCIIA.

[TpubnmxEHHOE 3HAYEHNE BETMYMHBI, TOYHOCTH puOmkeHus. [Ipukuaka u oneHka
pE3yIbTAaTOB BBIYUCIICHUS.

Auredpa

AJredpanyeckue BbIpaskeHHs1. bykBeHHbIE BbIpaKEHUS (BBIPAXKEHHsI C IEPEMEHHBIMH).
UucnoBoe 3HaueHNE OYKBEHHOTO BhIpakeHHUs. JlomycTHMble 3HaU€HUsI IEPEMEHHBIX.
[ToacranoBka BeIpaXEHHI BMECTO TepeMeHHBIX. [Ipeobpa3oBanne OyKBEHHBIX BBIPAKECHUH Ha
OCHOBE CBOMCTB apu(pMeTHuecKuX AeicTBUil. PaBeHCTBO OyKBEHHBIX BbIpaxeHUH. ToxXIecTBO.

CreneHsb ¢ HaTypaJabHBIM [TOKa3aTeIeM U €€ cBoicTBa. OAHOWIEHBl U MHOTOWIeHBI. CTeneHpb
MHorouseHa. Ciio’keHue, BBIYUTaHUE, YMHOKEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO
YMHOXXEHUS: KBaJpaT CyMMBbI U KBaJpaT pazHocTu. Popmyra pa3HOCTH KBaIpaToB.
[TpeoOpa3oBaHue 11€710T0 BEIPAXKEHHUS B MHOTOWIEH. Pa3nokeHre MHOrO4JIEHOB Ha MHOKUTEIH.
MHorousnens! ¢ ogHoi nepeMeHoi. Kopenb MHorowiena. KBagpaTHelil TpeXwieH; pa3iokeHHe
KBaJIpaTHOT'O TPEXWJIEHA HA MHOXKUTEIIH.

Anrebpanyeckas poOb. OCHOBHOE CBOMCTBO aiiredpandeckoit n1podu. CiioxkeHue, BEBIYUTAHUE,
YMHOX€EHHeE, JieJIeHne anredpandeckux Apoodeil. CteneHs ¢ HaTypaabHbIM MTOKa3aTeleM U eé
CBOMCTBA.

PannonanbHble BeIpaskeHUsl U MX IpeoOpazoBanus. Jloka3aTeabCTBO TOXKIECTB.

KBanpatHusie kopHH. CBOICTBa apu(hMETHUECKUX KBaJPATHBIX KOPHEH U UX MPUMEHEHHUE K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYUCIICHUSM.

YpaBHeHnusi. YpaBHeHue ¢ ogHoi nepemenHoil. Kopenb ypaBHeHus. CBoWcTBa YMCIOBBIX
HEPaBEHCTB. PABHOCWIIBHOCTD YpaBHEHUH.

Jluneiinoe ypaBHenue. KBanpatHoe ypaBHeHue: popMysia KOpHEH KBaAPaTHOTO YpaBHEHHUS.
Teopema Buera. Pemenne ypaBHeHHI KBaApaTHOTO YPABHEHUN, CBOASAIIMXCA K JIMHEWHBIM U
KBaApaTHbIM. [IpuMepsl pellieHns ypaBHEHUN TPEThEN U YETBEPTOM cTeneHen. Pemenue
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUH.

YpaBHeHue ¢ AByMs lepeMeHHbIMU. JIuHeliHoe ypaBHEHHE C IBYMSI IEpEMEHHBIMH, TPUMEPHI
pelleHUs] ypaBHEHUH B IIENIBIX YHCIIaX.



CucreMa ypaBHEHUH ¢ IBYMs IEPEMEHHBIMHU. PaBHOCUIBHOCTE cucTeEM. CHUCTEMBI ABYX
JIMHEHHBIX YPABHEHUH C ABYMsI [IEPEMEHHBIMU; PEILIEHUE ITOJACTAHOBKOMN U CII0KEHUEM.
[Ipumepsl pelieHNs HEJIMHENHBIX YPABHEHH C IBYMs IEPEMEHHBIMHU.

Penrenne TekCTOBBIX 3aJa4 aJ'IFe6paI/I‘ICCKI/IM CII0CO0OM.

JlexapToBbI KOOpAMHATHI Ha TUIOCKOCTH. [ paduyeckas MHTepHpeTanys ypaBHEHUS C IBYMS
nepeMeHHbIMH. ['paduk muHEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMH; YTIIOBOM KO3 puiireHT
MPSIMOIA; YCITOBUE TTApAJICIbHOCTH MPSAMBIX. ['paduku IpOCTEHIITMX HETMHEWHBIX YPaBHEHUH:
napaboia, runep0oiia, OKpy>KHOCTb. [ paduueckas nHTepIpeTalys CHCTEM ypaBHEHUH C TBYMsI
MEePEMEHHBIMH.

HepaBencrBa. YncioBbie HEpaBEHCTBA U X CBOMCTBA.

HepaBeHcTBO ¢ 0/1HOM niepemeHoi. PaBHOCMIIBHOCTD HEpaBEeHCTB. JIMHElHbIE HEPABEHCTBA €
oaHoU niepemenHoi. KBanpaTHeie HepaBeHCcTBa. CHCTEMBI HEPABEHCTB C OJIHOM MEPEMEHHOI.

DOyHKIUHA

OcHoBHbIe MOHATHUS. 3aBUCUMOCTH MeXy BennunHaMu. [lonarue ¢pynkiuun. O6nactb
oTpezieNieHus] U MHOXKECTBO 3HaueHuH QyHkuuu. CriocoOsl 3aganus ¢yukiun. ['paduk
¢byukun. CoiicTBa pyHKIMH, X 0TOOpaxenue Ha rpaduke. [Ipumeps! rpaduxos
3aBHCHUMOCTEH, OTPAXKAIOIINX PealIbHBIC TPOIIECCHI.

YucsoBble pyHKIMU. OYyHKINH, OMMCHIBAIOIINE MPSIMYIO H OOPATHYIO MPOMOPIIMOHAIBHBIC
3aBHCUMOCTH, UX rpaduku 1 cBoiicTBa. JInHeiHas ¢pyHKIus, €€ rpad K 1 CBOMCTBA.
KBanparuunas ¢pyHkius, e€ rpa¢uk u cBoiictBa. CTeneHHble PYHKINU C HATYPAJIbHBIM

3 —
nokasaresneM 2 1 3, ux rpaduku u cBoiictea. I'paduxu Gymkmmii y=Vx, =Vx, y= x| |

YucsioBble MOCA€A0BATEIbHOCTH. [[0HATHE YMCTIOBOI OCIEA0BATENBHOCTHU. 3a/1aHHE
MOCJIE0BATEIBHOCTH PEKYPPEHTHBIM CIIOCOOOM U (hOPMYIIOH N-TO YJeHa.

Apudmernueckas u reomeTpuyeckas nporpeccusi. @opmyiibl n-ro wieHa apudmMeTundeckon u
FeOMEeTPUUECKOM MPOTrpecchii, CyMMBI MEPBHIX N-X WieHOB. M300pakeHue ujieHoB
apru(MeTHUECKON U TeOMETPUYECKOM MPOrpeccHii TOUKaMu KOOPJMHATHON TIIOCKOCTH.

BCPOHTHOCTI) H CTATHCTHKA

OnucareabHasi craTucTuka. [IpencrapieHue JaHHBIX B BUAE TaOIUL, 1UarpaMm, rpaukoB.
CrnyuaitHas u3MeH4MBOCTh. CTaTHCTUYECKUE XapaKTEPUCTUKHU Habopa TaHHBIX: CpeHEE
apudmernyeckoe, MeJaHa, HauboJbllee U HauMeHblllee 3HaueHus, pasmax. [Ipencrasienue o
BBIOOPOYHOM HCCIIEIOBAaHUH.

Cayuaiinble COOBITHSI U BEPOSITHOCTD. [IOHATHE O CiTydaifHOM OIBITE U CIy4ailHOM COOBITHH.
YacToTa ciay4yaiftHOro coObiTrs. CTaTUCTHUECKUH MOAX0/] K IOHSATHIO BEPOSTHOCTH.
BeposiTHOCTH TPOTUBOMONOXKHBIX cOObITUN. He3aBucumble cOObITHS. Y MHOXKEHUE
BEPOSATHOCTEN. JlocTOBepHbIE M1 HEBO3MOKHBIE COOBITHS. PABHOBO3MOKHOCTH COOBITHIA.
Knaccuueckoe omnpeneneHne BepOsITHOCTH.

KomOunaTopuka. Pemenne koMOMHATOPHBIX 3a71a4 riepedopom BapuanToB. KomOmHaTOpHOE
npaBmIIo yMHOXeHUs. [lepecTaHoBka u pakTopHuall.

Jloruka u MHO’KeCTBA



TeopeTHUKO-MHOKeCTBEHHbIE MOHATHA. MHOKECTBO, 3JIEMEHT MHOKECTBA. 3aJJaHUE€ MHOYKECTB
MIEPEYUCIICHUEM DJIEMEHTOB, XapaKTEPUCTUICCKUM CBOMCTBOM. CTaHIapTHRIC 0003HAYCHUS
YHCIIOBBIX MHOXECTB. [IycToe MHOKeCTBO U ero obo3Hnadenue. [lonmuoxkectBo. O0ObeIMHEHNE U
MepeceueHre MHOXKECTB, PAa3HOCTh MHOXECTB.

Wnmroctpanyisi OTHOLLIEHUI MEKy MHOKECTBAMU C IIOMOILBIO Tuarpamm Diiiepa — Benna.

JaeMeHTHI Joruku. Iloustue o PaBHOCHUIIBHOCTH, CJICOJOBAHUE, yrIOTp€6J'IeHI/Ie JJOTHYCCKHUX
CBs30K €CJIH..., TO..., B TOM 1 TOJIbKO B TOM CJIy4ac, JIOTUYCCKUEC CBA3KHU U, UJIU.

MareMaTHKa B HCTOPHYECKOM Pa3BHTHH

HcTopust hopMupoBaHus MOHITHS YUCIIA: HATypaJIbHbBIE YKCIa, APOOU, HETOCTATOYHOCTh
palMOHAIBHBIX YHCEI JUIsl TEOMETPUUECKUX U3MEPEHUH, HppalMOHaIbHbIe Yicia. CTapuHHbIE
cuctemsl 3anucu uncen. [Ipobu B Basunone, Erunrte, Pume. OTKpbITHE 1ECATUYHBIX IPOOCH.
Crapunnble cucteMbl Mep. JlecsaTuunbie 1podu 1 MeTpuueckas cuctema mep. [losBrnenue
OTpULATENbHBIX yncen U vy, JI. Marauukuii. JI.Ounep

3apoxaeHue anredpsl B Henpax apupmeruku. Al - Xopeamu. Poxxnenne OykBeHHOM
cumBoiuky. [1.depma, @.Buer, P.[lekapt. cTopust Bonpoca o HaxoxaeHHH (HOpMyIT KOpHEH
anreOpanvyecKrX ypaBHEHUH, HEPA3PEIIMMOCTh B paJiKaliaX yPaBHEHUH CTENICHH, OOJIbIIeH
yetbipex. H.Tapranss, Jx. Kapnano, H.X. AGens, O. ['anya.

N300peTenne MeToja KOOPAMHAT, T03BOJISAIOLIETO IEPEBOIUTh TEOMETPUUECKHE OOBEKTHI Ha
a3bIK anreopsl. P. [lexapt u I1. depma. [Ipumepsl pa3nudHbIX cUCTEM KOOPAMHAT HA IJIOCKOCTH.

3anaua Jleonapyo [Tuzanckoro (PuboHauyun) o Kpoiaukax, uncia @udonauyu. 3agada o
IaXMAaTHOU JTOCKE.

Hcroku Teopun BEPOATHOCTEN: CTpaxoBoe A€o, azapTHble Urpsl. 11. depma u b. ITackans. S1.
bepnymu. A. H. Konmoropos

Ilnanupyemsble pe3yabTaThl H3y4YeHHs Kypca ajaredopsl B 7 — 9 kiaccax
PanuonaJibHbIE YHCJIA

Buinycknux nayuumcs:

- IOHUMAaTh OCOOEHHOCTH AECATUYHON CHCTEMBI CUMCIICHH,

- BJIaJICTh ITIOHATHUAMMU, CBA3aHHBIMU C NCJIIMMOCTBIO HaTypaJIBHLIX YHUCEII,

- BBIPpAXATh YKUCJId B SKBUBAJICHTHBIX (popMax, BLI6I/Ipa}I HanOoJee noAXOAAINYI0 B 3aBUCUMOCTHU
OoT KOHKpCTHOfI CUTyalluu,

- CpaBHHUBATH U YHOPAAOYUBATH PAIITUOHAJIBHBIC YUCJIA;

- BBITIOJIHATDL BBIYUCIICHUA C pallUOHAJIBHBIMHA YUCIIAMHU, COYCTAsA YCTHBIC U TMCbMCHHBIC HpI/IéMBI
BBI‘IHCH@HHIZ, OPUMCHCHUC KAJIbKYJIATOPA,

- UCIIOJIB30BATh MMOHATHUA U YMCHUS, CBA3AHHBIC C IPOITOPIHUOHAIIBHOCTHIO BEJIMYUNH,
MMPOLCHTAMH B XOAC€ PCHICHUA MaTEMATHYCCKUX 3a/la4 U 3a1a4 U3 CMEXKHBIX IMPEAMETOB,
BBITIOJIHATH HCCJIIOKHBIC TPAKTUYICCKHUC PACUCTHI.

Bbll’lyCKHMK noydunt 603MOAHCHOCNIb.!

- IO3HAKOMMUTBCA C NTO3UITUOHHBIMH CUCTEMaMH CHUCICHUA C OCHOBaHUAMM, OTJIMYHBIMHU OT 10,



- YIIIyOUTh ¥ pa3BUTh MPEJCTABICHHS O HATypalbHBIX YUCIIAX U CBOMCTBAX JIEIMMOCTH;

- HAYYHUTHCA HUCII0JIb30BATh HpI/IéMBI, PAUOHATIU3UPYIOIIHEC BEIYUCIICHUA, HpI/IO6peCTI/I
IMPUBLIYKY KOHTPOJUPOBATH BBIYUCIICHUS, BBI6I/Ip35I HO,Z[XO,Z[HHII/Iﬁ JJIA CUTyalluun croco0.

JleficTBUTEIBLHBIE YU CJIA

Buinycknux nayuumcs:

- UCIIOJI30BaTh HAYaJIbHbIE IIPEJACTABICHUS O MHOXKECTBE JIECTBUTEIIBHBIX YHCEIT;
- BIQJIETh ITOHATUEM KBAJAPaTHOIO KOPHS, IPUMEHATh €r0 B BEIYMCIICHUSX.
Buinycknuk nonyuum o3modcHocms:

- Pa3BUTh NIPEACTABICHHUE O YHCIIE U YUCIIOBBIX CUCTEMaX OT HaTypalbHBIX JO I€HCTBUTEIIbHBIX
YHUCEJT; O POJIM BBIUUCIICHUH B YEJIOBEYECKON IPAKTHKE;

- pa3BUTh U YIIIYOUTh 3HAHUS O ICCATUIHOMN 3aMUCH JICHCTBUTEIBHBIX YUCEN (TIEPUOTUICCKUE H
HEIMePUOIUYECKHE IPOoOH).

HN3mepenus, npudanKeHUus1, OLEHKH
Buinycknux nayuumes:

- UCIIOJIB30BATh B XOJC PCHICHUA 3a/1a4 SJICMCHTAPHBIC TPCACTABJICHU A, CBA3aHHLIC C
HpI/I6J'H/I)K€HHbIMI/I 3HAa4YCHUIMU BCINYHH.

Bbll’lyCKHuK noJjtydunt 603MOHCHOCNIb.

- IIOHATH, YTO YHCJIOBBIC JaHHBIC, KOTOPBIC UCIIOJIB3YOTCA AJId XapaKTCPUCTHKU 00BEKTOB
OKPYKaromero M1upa, sABJIAIOTCA MPEUMYILICCTBEHHO HpI/I6J'II/DKeHHI)IMI/I, YTO I10 3aIluCu
HpI/I6J'II/I)KeHHI)IX 3Ha‘~IeHI/II\/'I, COACPpIKAMUXCA B I/IH(i)OpMaHI/IOHHI)IX HCTOYHHKAX, MOXHO CYyOAUTh O
MOTrpeIIHOCTHU HpI/I6J'II/I)I(eHI/I$I;

- [IOHATH, YTO MOTPCIIHOCTL PE3YyJIbTAaTa BBIYHCICHUI JOJDKHa OBITh consmepuma €
MOrp€IIHOCTHIO NCXOJHBIX JaHHBIX.

AuredpanyecKkmne BbIPaKeHUs
Buinycknux nayuumcsa:

- BJIQJICTh MOHATHUAMH «TOXIECTBOY», «TOXKJIECTBEHHOE MTPeoOpa3zoBaHuey, PelIaTh 3a1a4H,
coJieprkanire OyKBeHHbIE JaHHbIE; paboTaTh ¢ hopMynamu;

- BBIIIOJIHATH Hp606p330BaHI/I${ BBIpa)KeHI/Iﬁ, COZACPpKAMMX CTCIICHU C LNCJIBIMHA ITOKa3aTCIAMU U
KBaApPAaTHBIC KOPHH,

- BBITIOJTHSATH TOXKACCTBEHHBIE MMPE00Pa30BaHMs PAIIHOHATBHBIX BRIPAKEHUN HA OCHOBE MPABUIT
JIEHCTBHUI HAaJl MHOTOUYJICHAMH U aJITeOpandecKuMU ApOOsMU;

- BBITIOJIHATL Pa3JIOKCHUEC MHOT'OYJICHOB HAa MHOXKUTCIIN.
Bbll’lyCKHMK noydunt 603MOANCHOCNb.!

- HAYYUTHCS BBITOJIHATH MHOTOIIIATOBBIE MPEOOPa30BaHMsl pallMOHATIBHBIX BEIPAKEHUH,
MIPUMEHSIS IMUPOKUH HAOOP CIIOCOOOB M IPUEMOB;



- IPUMEHSTH TOXK/IECTBEHHBIE TPE00Pa30BaHUs Ul PEIICHUS 3a]a4 U3 Pa3IMUHbIX Pa3/IesioB
Kypca (HampuMmep, Uit HaXOXKICHHsI HanOOoJbIIero/ HAMMEHBIIEr0 3HAYSHUST BHIPAYKEHUS )

YpaBHeHus
Buinycknux nayuumes:

- peniaTb OCHOBHBIE BU/IbI INHEWHBIX YPABHEHUN C OJTHOW IIEPEMEHHOM, CUCTEMBI JBYX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU;

- IOHUMATh YPABHEHUE KAK BAKHEHUIITYI0 MAaTEMAaTUYECKYIO MOJEINb /Il OIUCAHUS U U3YUEHUS
pa3HOO0Pa3HBIX PEANTbHBIX CUTYAIlUH, PEelIaTh TEKCTOBBIC 33/1a4H aNTreOpandecKuM METOJIOM;

- IPUMEHSATH rpadudecKre MpeACTAaBICHUS ISl UCCIIEOBAHUS YPAaBHEHU, UCCIICIOBAHUS U
pELICHU CUCTEM YPABHEHUH C IBYMs IIEPEMEHHBIMU.

Bbll’lyCKHuK noaydun 603MOAHCHOCNIb.

- OBJIAJIETh CIELIMAIBHBIMU TPUEMAMHU PELLICHUS] YPABHEHUHN U CUCTEM YpaBHEHUH; YBEPEHHO
IPUMEHSATH anmnapaT ypaBHEHHUH JUIs pelIeHus: pa3HOOOpa3HbIX 3a/1a4 U3 MaTEMaTHUKHU, CMEXHBIX
IIPEAMETOB, IIPAKTHKH;

- IPUMEHSTH TpaQUIeCKHUe MPEICTABICHHUS ISl HCCIICIOBAHUS YPAaBHEHUH, CHCTEM ypaBHEHUH,
coJiepkaiux OyKBeHHbIE KOO PUIIUECHTHI.

HepaBencrBa
Buinycknux nayuumcsa:

- IOHUMAThb U MIPUMCHATH TCPMHUHOJIOTUIO U CUMBOJIUKY, CBA3aHHBIC C OTHOILICHHUEM
HCPAaBCHCTBA, CBOMCTBA YHCIOBBIX HCPABCHCTB,

- peuaTh JIMHEHbIE HEPABEHCTBA C OAHOU MEPEMEHHON U UX CUCTEMBI; PEIIATh KBAIpaTHbIE
HEpaBEHCTBA C OMOPOH Ha rpaduUecKue MPeICTABICHNUS,

- IPUMCHATD alllrapaT HEPABCHCTB JIA1 pCHICHUA 3a/la4 U3 PA3JIMYHBIX PA31€JIOB KypcCa.
Bbll’lyCKHuK noJjiydunt 603MOACHOCNIb.

- pa3HOOOpa3HBIM IIPHEMaM J0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHO MPUMEHSTH anmnapar
HEPaBEHCTB ISl pEIIeHUs Pa3HOOOpa3HbIX MAaTEMAaTHUYECKHX 3a]a4 U 3a]1a4 U3 CMEXHBIX
IPEIMETOB, IPAKTHUKH;

- TPUMEHSTH rpaduuecKue MpeICTaBIeHUs ISl HCCIIE0BAaHUS HEPABEHCTB, CUCTEMBbI
HEPaBEHCTB, COJIEPKALINX OYKBEHHbIE KOO(PPUIIUEHTHI.

OcHoBHbIe NOHATHSA. YHCI0BbIEe PYHKIIUH
Buinycknux nayuumces:

- IOHUMATh U UCTIONB30BaTh (DYHKIIMOHATHHBIC TOHATHUS U SI3bIK (TEPMUHBI, CAMBOJIUYECKHE
0003HaveHMS ),

- CTpOUTH TpaduKU FNEMEHTAPHBIX (PYHKIINI; CCIIEI0BATh CBOMCTBA YMCIOBBIX (DYHKUINN Ha
OCHOBE M3Y4EHUS MOBEACHUS UX IPaHKOB;



- IOHUMATh (PYHKIHIO KaK BaXKHEHUIIIYI0 MAaTEMaTUYECKYIO MOJIENb JIJIsl ONMCAHUS MPOIIECCOB U
SIBJICHUI OKPYIKAIOIIEr0 MUPA, IPUMEHATh (PYHKIIMOHAIBHBIN S3bIK JJI51 ONHCAHUS U
MCCJIEIOBAHMSI 3aBUCUMOCTEN MEXTy (PU3NUECKUMH BeTMYMHAMY;

Bbll’lyCKHuK nojiydun 603MOACHOCNb HAYUYUMbCA.!

- IPOBOJUTH UCCIIEIOBAHUS, CBSI3aHHBIE C U3YUYE€HUEM CBOMCTB (PYHKIIMIA, B TOM YHCIIE C
HCIIOJIb30BaHUEM KOMIIBIOTEPA; HA OCHOBE TpaMKOB U3YUYECHHBIX (DYHKIUI CTPOUTH OoJiee
CIOXHBIE Tpadukh (KyCOYHO-3a/JaHHBIC, C «BBIKOJIOTHIMU)» TOYKAMH H T.I1.)

- UCTIOJI30BATh (PYHKIMOHAIBHBIE IPEICTABICHHUS U CBOWCTBA (PYHKIUI T pelIeHUS
MaTEeMaTUYeCKUX 3a/1a4 U3 pas3IMYHBIX Pa3JesoB Kypca.

YucioBble MOCTE10BATEIBLHOCTH
BbinmyckHUK HayduTCs:

- MOHUMATh U UCIIOJIb30BaTh S3bIK MOCIIEIOBATEIBHOCTEH (TEPMUHBI, CAMBOJIMYECKHEC
0003HaueHMUs ),

- IPUMEHSATH (OPMYJIbI, CBS3aHHBIE C apUPMETHUECKOI 1 TE€OMETPUUECKOM MpOrpeccueil, u
anmnapar, cQOpMUPOBAHHBIN MPU U3YYEHUH JIPYTHX Pa3fesioB Kypca, K pelIeHHIo 3aa4, B TOM
YHCIie C KOHTEKCTOM M3 pealbHON KU3HU.

Bbll’lyCKHuK noJydunt 603MOAHCHOCNTIb HAYUYUMbCAL:

- pemaTh KOMOMHUPOBAHHBIE 33/1a4U C IPUMEHEHHEM (POPMYIT N-TO YjeHa U CyMMBbI IEPBBIX N
YJIEHOB apu(hMETUIECKOM U TEOMETPUUYECKON MPOrpecCcuid, MPUMEHsIS TP STOM afmapar
YpaBHEHUI U HEPABEHCTB;

- IOHUMAaTh apU(PMETHUECKYIO U TEOMETPUUECKYIO MPOTPECCUU KaK (QYHKIIMH HATypalbHOIO
apryMeHTa; CBA3bIBATh apU(PMETHUECKYIO IPOIPECCHUIO C IMHEHHBIM POCTOM, TEOMETPUUYECKYIO —
C DKCIIOHEHLUAJILHBIM POCTOM

OnucarejbHasi CTATHCTHKA

BoInycKHUK Hay4UTCs HCTIOIB30BaTh MPOCTEUIITNE CITIOCOOBI ITPEICTABICHHS U aHAIN3a
CTaTUCTHYECKUX JAHHBIX.

BBIHYCKHI/IK MOJIYYHUT BO3MOXKXHOCTDb HpHOGpeCTI/I HepBOHa‘-IaJIBHHﬁ OIIBIT OpraHu3alunu cGopa
JaHHBIX P IPOBCACHUUN OIIPpOCa O6IJ.ICCTB€HHOFO MHCHUS, OCYHICCTBJIATH UX aHAJIU3, IIPCI-
CTaBJIATh PE3YJIBTAThI OIIPOCa B BUJIC Ta6J'II/II_[BI, JuarpaMMabl.

Cay4aiinble COOBITHSI H BEPOATHOCTD
BbInMyCKHUK HAyYHUTCS HAXOIUTHh OTHOCUTEIBHYIO YaCTOTY M BEPOSTHOCTh CIyYaifHOTO COOBITHS.

BBIHYCKHI/IK MOJIYYHUT BO3MOXKXHOCTDb HpI/I06peCTI/I OIIBIT IMTPOBCACHUA CHy‘-Iﬁ.fIHLIX 9KCIICPUMCHTOB,
B TOM YHCJIE, C IOMOIIbIO KOMITIBIOTEPHOTO MOACTIUPOBAHWA, HHTCPIPETAIIUU UX PE3YJIbTATOB.

Kom0unnaropuka

BrInycKHUK HAy4UTCsl periaTh KOMOMHATOPHBIE 33724l Ha HAXOXK/ICHHE YUClia 00BEKTOB WIIN
KOMOWHAINI.

BBIITyCKHUK MOTyYUT BO3MOXKHOCTh HAYYUTHCS HEKOTOPHIM CHEIUATBHBIM IIPUEMaM PEIICHHS
KOMOWHATOPHBIX 33/1a4.



TemaTnuyeckoe JIAHMPOBaHHe 7 KJacce

Ne n/m HaumenoBanue KouuuyecrBo BocnurareanbHbIii KOMIIOHEHT

pa3jiena 4acoB

1 Boipaxkenus, 22
TOXKIIECTBA,
ypaBHECHHUS

2 OYHKIIH 11

3 CrerneHs ¢ 11
HATYpaJbHBIM
roxasarejieM

4 MHoro4ieHb! 17

coriaacuo PIIB

-BOCIIUTHIBAaTHL ~ HMHTEpPEC K  MaTeMaThKe,  AaKTUBHOCTb,
OpraHMW30BaHHOCTb, CAMOCTOSITEIbHOCTD;

-BOCITUTHIBATH TPYAOTIO0UE, AKKYPATHOCTh, IPABHILHOCTh
3alKCU PeleHUs YIPaKHEHUH;

- YUUTh yyanmxcs aHaAJIM3UPOBATh, CpaBHMBATb,
KOHKPETH3UPOBATh U MPECTABIATH 00pa3HO BEIUYUHBI U
(bakThl, OTHOCAUIMECS KIKOHOMUYECKHM SIBIICHUSIM, SIBICHUIM
COLIMANILHOM U OOIIECTBEHHON KHU3HU;

-popmupoBaTh GUHAHCOBYIO TPAMOTHOCTH IIKOJIHLHUKOB.

- IpUBJEKaTb BHUMAHUE LIKOJbHUKOB K IIEHHOCTHOMY acIIEKTY
U3y4yaeMbIX Ha YpOKax SBJCHUH, OpraHu3auus HMX paboThl ¢
MOJIy4aeMOM Ha YpOKe COLMAIbHO 3HAYMMOHN UH(opMalien

— WHULUHMPOBAHUE €€ OOCY)KJEHHsI, BbICKa3bIBAaHUS YUYaIlUMHUCS
CBOEIO MHEHMsI IO €€ IOBOJY, BBIPAOOTKM CBOEro K HeH
OTHOILICHMUS,;

- TOKa3bIBaThb OOYyYarOIMMCS CBSI3b IpeAMeTa C UCTOpUEH Hu
HNPAaKTUYECKUM IPUMEHEHHUEM B JKU3HU;

- (opMupoBaTh OTBETCTBEHHOE OTHOIIEHHE K OOYYEHHIO,
TOTOBHOCTb K CAMOPA3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE
MOTHBAIIMM K 00YYEHHIO U NO3HAHUIO; (POPMHUPOBATH HABBIK
CaMOCTOSITENIbHOM ~ pa0oThl, aHanu3a CcBoel  paboTel U
00BEKTUBHOM OIICHKH CBOETO TPY/a.

- TPUMEHATh HA YPOKE MHTEPAKTUBHBIE (OPMBI PpabOTHI
yUYallUXCsl:  HMHTEUIEKTYalbHble  WUIpP,  CTUMYJIHpPYIOIIHE
MO3HABATENBHYI0 ~ MOTHBAIMIO  IIKOJBHHUKOB;  JHCKYCCHH,
KOTOpBIE JIAlOT YYaIIUMCS BO3MOXKHOCTh MPHOOPECTH OIIBIT
BEICHUS

KOHCTPYKTMBHOTO J1Majiora; rpyIioBy0 padoTy uiu pabory B
napax, KOTopast y4uT HIKOJbHHKOB KOMaHTHOW paboTe u
B3aWMOJICHCTBHIO C IPYTUMH JIETHMU;

- BOCIIUTHIBATH OTBETCTBEHHOE OTHOIIIEHHE K YUCOHOMY TPYIY,
Pa3BHBATh JIOTHYECKOE MBIIUICHHE, JTI0003HATEIbHOCT, YMEHHE
MIPOBEPATH M OIICHUBATH BBHITOJHEHHYIO paboTy.

BOCIIMTBIBATb CTPEMIICHUE HIKOJIBHUKOB K CaMOO6p330BaHI/IIO;

- BOCIIUTHIBATE KYJIBTYPY YMCTBEHHOTO TPYIa;

- BOCIIUTBIBATE Yy YyYalllUXCH HOTpe6HOCTI/I HCHUTH, YBaXXaTb U
Oepeub CBOE 3/I0POBHE;

- BOCHHUTBIBATL HHTCPEC K anre6pe, IMPUMCHASA HWHTCPCCHBIC
3aJIaHusl, UCTIOJB3YS pa3audHbie HOPMBI padOoTHI; HOPMUPOBAHHUE
JUYHOCTHBIX ~Ka4eCTB: TOYHOCTh U SICHOCTh CJIOBECHOTO
BBIpAXKCHUA U MBICIHU; COCPCAOTOUCHHOCTL W BHHUMAHHC,
HAaCTONYUBOCTH U OTBCTCTBCHHOCTD, NIATPUOTU3M



S) Dopmyisl 19
COKpAIIEHHOT'0
YMHOKEHUS

6 CucreMnl 16
JIMHEHHBIX
yYpaBHEHUU

[ToBTOpEHME 6

NTOI'o

102

- BOCIHTaTh OTBETCTBEHHOE, TBOPYECKOE OTHOIIECHHE K
yueOHOMY

TPYAY;

- BOCIIUTBIBATh OTBETCTBEHHOCTH 32 BBIITOJHEHHYIO paboTYy;

- BOCIIUTBHIBaTH YMCHHE IMPABHIBLHO OLECHUBATh PE3YJIbTaThl
CBOETO TPY/Ia;

- WCIOJIb30BaTh BOCHHUTATEIILHBIC BO3MOXHOCTH COJCPKAHUS
y4eOHOTO TpeaMeTa dYepe3 JEMOHCTPAIMIO JETSM IMPHUMEPOB
OTBETCTBCHHOTO, TPAXJAHCKOTO  IIOBEJICHUS,  MPOSBICHUS
YEJIOBEKOMIOOMsT W JIOOpPOCEepACYHOCTH, 4epe3  Moja0op
COOTBETCTBYIOIIUX TEKCTOB 3aj1a4 JIJIsl PEIICHUS, TPOOIEMHBIX
CUTYyaIHid JJ1s1 OOCYKIICHHS B KJIacce

- COAEMCTBOBATh BOCIIUTAHUIO UHTEPECA K MAaTEMATHUKE,
AKTUBHOCTH, OPraHU30BAHHOCTH M B3aUMOIIOMOLIM, 4Yepe3
paboTy B mapax M B Irpymmax, CiIymarh cOOECeIHHKAa U BECTH
JIAaor,

apryMEHTHUPOBATh CBOIO TOUKY 3PEHUS;

- NPUBJIEKATh BHUMAHUE WIKOJbHUKOB K IIEHHOCTHOMY aCIIEKTYy
M3y4aeMbIX Ha ypoKax sIBICHUH, opraHu3anmusi X padoThl C
MOJTy4aeMOU Ha yPOKe COLHUATBHO 3HAYMMOU HH(pOpMaIuei

— WHHUIOWHUPOBAHUC €C O6CY)KIICHI/I$I, BBICKA3bIBAHHA YYalllUMUCA
CBOEr0 MHEHHMS IO €€ IIOBOJY, BBIPAOOTKM CBOEro K He
OTHOIIICHUS,

- OpPraHu30BLIBATH Hle(i)CTBO 0ojiee CHIIBHBIX ydyamuxcsa Halg
C1a0bIMM OTHOKJIACCHUKAMHU.

- BOCIIUTBIBATH KYJIBTYPY JINYHOCTH;

- BOCIIHUTHIBATH OTHONIEHWE K MaTeMaTHKe KaK K 4YacTu
0011e4eI0BeYeCKOl KyIbTYpHI;

- BOCIHTHIBATH TIOHUMAaHWE 3HAYUMOCTH MAaTEMAaTUKU IS
HAYYHO-TEXHHYECKOTO TIPOrpecca;

-BOCITUTHIBATH aKTUBHOCTD, CaMOCTOSITEIIEHOCTH,
OTBETCTBEHHOCTH, TPYA0JI00UE;

-BOCIIMTHIBATH MATPUOTUIECKOE OTHOIICHUE,

- WCTOJNB30BaTh KpPaeBEAUECKUI MaTepuall TPU HAIMOIHEHUU
YpOKa 1 JTOMallHUX 3aJaHui

Copepxxanue TeMm y4eOHOro Kypca ajaredpa 7 kjace

1. Boipa:keHus, TOK1eCTBa, yPABHEHUS

YucnoBsle BeIpakeHUs ¢ nepeMeHHbIMU. [IpocTeiiue npeodpa3oBaHyst BEIpaKEHUH.
YpaBHeHUE, KOpeHb ypaBHEHUS. JIMHEHOE ypaBHEHUE C OJHOM nlepeMeHHOU. Pelenne
TEKCTOBBIX 3aJ]a4 METOJIOM COCTABJIEHUs ypaBHEHUN. CTaTUCTUUECKNE XapaKTEPUCTUKH.

OcHoBHasi eJIb — CHCTEMAaTH3UPOBATh M 000OIIUT CBEJICHUS O TTPEOOpPa30BaAHUSIX
anreOpanyecKrX BBIPAXKEHUH U pEIIeHUH YpaBHEHHH ¢ OJJHOM epeMEeHHOM.

[TepBast Tema Kypca 7 Kiacca sIBISICTCS CBA3YIOLINM 3BEHOM MEXy KypcoM MaTeMaTuku 5—~6
KJIACCOB M KypcoM anreOpbl. B Hell 3aKperIsoTCsl BBIYMCIUTENbHBIE HABBIKH,



CHUCTEMaTHU3UPYIOTCS B 0000IIAI0TCSI CBEACHUS O MPE0OPa30BaHUIX BRIPAKEHUN U PEIICHUN
YpaBHEHUH.

HaxoxxneHne 3Ha4eHni YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUH TAaET BO3MOXKHOCTH IOBTOPHUTH C
0o0yyJaronMucs rnpaBuiia AHCTBUN ¢ PallMOHAIbHBIMU YUCJIAMH. Y MEHUS BBITIOJIHATD
apudMeTHUecKue NeiCTBUA C pallMOHAIILHBIMU YHCIIAMU SIBJIIIOTCS] OIOPHBIMU JUISI BCETO Kypca
anreOpbl. CrieyeT BBISICHUTB, HACKOJIBKO IIPOYHO OBJIA/IEIM UMH YYalllUecs, U B Cilydae
HE00XO0IMMOCTH OPraHU30BaTh IOBTOPEHUE C LIEbIO JTUKBUAALMY BbIBICHHBIX POOEIIOB.
Pa3BuTHIO HABBIKOB BBIYHUCIICHUI TOJDKHO YIEIATHCS CEPhE3HOE BHUMAHME U B JAJIbHEHIIEM ITPU
W3YYEHUHU JAPYTUX TEM Kypca aiareopsl.

B cBs13u ¢ paccMOTpeHHEM BOIIpOCa O CPaBHEHUM 3HAUEHUIN BBIPAKEHUM pacIIUpsIOTCs
CBEJICHUS O HEPAaBEHCTBAX: BBOJATCS 3HAKU > U <, 1aeTCs NOHATHUE O IBOIHBIX HEPABEHCTBAX.

[Tpu paccmoTpennu nmpeodpa3oBaHuil BEIpaKEHUH (PopMallbHO-ONIEPaTUBHBIE YMEHUS OCTAIOTCA
Ha TOM K€ YPOBHE, y4alllUecs IOJJHUMAIOTCSl HA HOBYIO CTYIIEHb B OBJIQJICHUU TEOPUEH.
BBoasTCs MOHATHA «TOXACCTBEHHO PABHBIE BBIPAKEHUS», «TOXKIAECTBO», KTOXKIESCTBEHHOE
npeoOpazoBaHre BIPAKEHHI», COAepKAHIE KOTOPHIX OYIET MOCTOSHHO PACKPBIBATHCA U
yrayOIsThCsl IPU U3yYEHUU TpeoOpa30BaHUil pa3TUYHbBIX alre0pandecKuX BhIPAKEHUH.
[TomuepkuBaeTcs, YTO OCHOBY TOXK/IECTBEHHBIX IPeoOpa30BaHUIl COCTABIISIIOT CBOKWCTBA
JNEeUCTBHI HAJ| YHUCIAMH.

VYcunuBaercs poiib TEOPETUUECKUX CBEJIEHUH IPU pacCMOTpeHUH ypaBHeHUl. C 11ebio
o0ecrneyeHrs: OCO3HAHHOT'O BOCTIPUATHUS 00YUYaIOIUMUCS aJIFTOPUTMOB PEIIEHUS] YPaBHEHUIN
BBOJIMTCSI BCTIOMOTaTEJIbHOE MOHATHE PABHOCWIIBHOCTH YPaBHEHUN, (OPMYyIUPYIOTCS U
Pa3bACHAIOTCA Ha KOHKPETHBIX IPUMEpPax CBOMCTBA PaBHOCHIIBHOCTH. JlaeTcs MoHsTHE
JIMHENHOTO YPAaBHEHMS U MCCIIEIyETCsl BOIIPOC O YHCIIE €ro KOpHER. B cucreme ynpakHeHHN
0c000€e BHUMaHUE YENSETCsl PeIIEHUI0 YpaBHEHUH BUAA ax=b Mpu pa3InYHbIX 3HAUECHUSAX a U b.
[Iponomxkaercs padota 1o GOPMHUPOBAHHIO Y 00YUAIOIIUXCS YMEHUS UCIIOJIB30BATh amnmapar
YPaBHEHHH KaK CPEACTBO JJIs PEILIEHUS TEKCTOBBIX 3a/1a4. Y POBEHb CIOKHOCTH 3314 3/1€Ch
OCTaeTcsl TAaKUM ke, Kak B 6 Kiacce.

I/I3y‘{eHI/IC TEMBbI 3aBCPIIACTCS O3HAKOMIICHUCM 06yqa}0m1/1xc;1 C HpOCTCfIH.IPIMPI
CTaTUCTUYCCKUMU XapPAKTCPUCTUKAMU: CPCAHUM apI/I(l)MeTI/ILIeCKI/IM, MOHOﬁ, MeHHaHOﬁ,
pasMaxom. Vyamuecs JOJIKHBI YMETH ITOJIB30BATDh 3T XAPAKTCPHUCTHUKU IJId aHAJIM3a psaaa
JaHHBIX B HECJIOKHBIX CUTYyaAllUAX.

2. ODyHKUMHA

OyHK1Ms, 0067acTh onpeesneHus GyHKIuu. Borancnenue 3HaueHni GyHKIMK 10 hopMmyie.
I'padux Gynkiuu. [Ipsimas nponopunoHaIbHOCTh U ee rpaduk. JIunelnas GyHkuus u eé

rpaduxk.

OcHoBHasi eJIb — 0O3HAKOMUTDH 00Y4YaOIIUXCsl ¢ BAKHEHIIUMU (DYHKIMOHATBHBIMU MOHSITHSIMU
U ¢ rpaduKaMu PSIMO MPONOPLUUOHATBHOCTH U TUHEHHOM (pyHKIMK 00111ero BUaA.

JlaHHas TeMa sBJIAETCS] HaYallbHBIM 3TAllOM B CHCTEMaTH4YecKoi (PyHKIIMOHAIBHOM MOATOTOBKE
oOyyaromuxcs. 3/1eCb BBOAATCS TaKUe MOHATHUS, KaK (PYHKIUS, apryMeHT, 00J1acTh ONpeaesieH s
¢bynkuuy, rpadpuk GyHkuun. OyHKIMS TPAKTyeTCsl KaK 3aBUCUMOCTh OJJHOM MIEPEeMEHHON OT
Jpyroii. Yuamuecs MojiyqaroT IepBoe NpeAcTaBiIeHne o crnocobax 3afganus GpyHkuuu. B nannoi
TeMe HauuHaeTcs padoTra o GOpMHUPOBAHUIO y 00YUAIOMIUXCSl YMEHUN HAXOJUTh 10 (hopmyIie
3HaYeHHe (PYHKLUU 110 U3BECTHOMY 3HAUCHHIO apTyMEHTA, BBIMOIHATH TY K€ 33Ja4y 110
rpaduKy U pemars 1o rpadpuky oopatHyto 3aaaqy. OyHKIIMOHAIBHBIC TTOHATHUS TTOJIYYAIOT CBOIO



KOHKPETHU3AIUIO NTPH U3YUCHUH JIMHEHHON (DYHKITMHU M €€ YaCTHOTO BUJIa — MPSIMOU
MPOMOPLIUOHATILHOCTH. Y MEHHSI CTPOUTH U YUTATh PaQUKU ITUX QYHKIHH ITUPOKO
UCTIOJNIE3YIOTCS KaK B CAMOM Kypce aJireOphl, TaK U B Kypcax reoOMeTpuH u (pu3uKku. Yuammecs
JIOJIKHBI TIOHUMATh, KaK BIUSET 3HAK KO (UIIMEHTA Ha PACTIONIOKECHIE B KOOPIUHATHON
TUIOCKOCTH rpaduka GyHKINHM Y=KX, T1e K+0, Kak 3aBUCHT OT 3Ha4e€HUH K U b B3anMHOE
pacnoyioxkeHue rpaduKoB ABYX GYHKIMHA BUOA Y=KX+b.

dopMuUpoBaHUe BCeX (PYHKIIMOHATIBHBIX MMOHATHIA U BHIPAOOTKA COOTBETCTBYIOIINX HABBIKOB, a
TAK)KE M3YYCHHE KOHKPETHBIX (DYHKIIHI COMPOBOXKIAIOTCS PACCMOTPEHUEM IIPUMEPOB PeaibHBIX
3aBUCHMOCTEH MEXK/1y BEJTMYMHAMH, YTO CIIOCOOCTBYET YCHUIICHHIO MTPUKJIIHOM
HAIPABIEHHOCTH Kypca aiareOpel.

3. CteneHb ¢ HATYPAJIbHBIM NOKA3aTeJIEM

CreneHnsb ¢ HaTypajabHBIM ITOKa3areneM U ee cBoricta. OnHowieH. @ynkunu y=x2, y=x3 u ux
rpaduKy.

OcHoBHAas ueJjab — BLIpa6OTaTI> YMCHUC BBIIIOJIHATH HeﬁCTBHH Haa CTCIICHAMMU C HAaTypaJIbHBIMU
IIOKa3aTCIsIMU.

B nanno#i TeMe gaeTcs onpeeneHnue CTeNeH! C HaTypaJIbHBIM MTOKa3aTeneM. B kypce
MaTeMaTHKH 6 KJlacca ydaliuecs yKe BCTPeUaluch ¢ IpuMepaMu BO3BEICHUSI YMCET B CTEIICHb.
B cBsI3U ¢ BhIUKCIIEHMEM 3HAYEHU CTENIEHU B 7 KJIACCE HAETCS MPEICTABICHUE O HAXO0XKICHUN
3HAUYEHUM CTETEHH C IOMOILBIO KaNbKYJIsATOpa; PaccmaTpuBaroTcs CBOKMCTBA CTETIEHU C
HaTypaJbHbIM NOKa3zareneM: Ha npumMepe nokazarenbcTBa CBOMCTB am * an = am+n; am : an =
am-n, rae m > n; (am)n = am-n; (ab)m = ambm yuyariuecs BrepBbie 3HAKOMSITCS C
JI0Ka3aTeNbCTBAMU, TPOBOJAMMBIMU Ha anre0OpandeckoM MaTtepuaie. Y Ka3aHHbIe CBOHCTBA
CTEINEHU C HATypaJbHbIM MOKA3aTeJIeM HaXO0IAT IPUMEHEHUE TP YMHOXKEHUU OJTHOWICHOB U
BO3BEJCHUH OJIHOWICHOB B CTeleHb. [Ipy HaX0KIeHNU 3HaYE€HUI BBIPAXKEHUM COAEPKALUX
CTENEeHH, 0c000€ BHUMAaHUE ClIeAyeT OOpaTUTh Ha MOPSA0K JIEHCTBUM.

Paccmotpenune pynknmii y=x2, y=x3 M03BOJISIET MPOJOIIKUTE PabOTy 1Mo (HOPMUPOBAHHIO
YMEHMH CTPOUTH U YUTaTh rpaguku ¢GyHKIMi. BaxkHo 00paTuTh BHUMaHUE 00yJaromuxcs Ha
oco0eHHoCTH Tpaduka GyHKINHA y=X2: rpadUuK IPOXOJUT Yepe3 Hauajlo KOOpauHaT, och Oy
SBJISIETCS €r0 OChI0 CUMMETPUH, IpauK paclo0OkKeH B BEPXHEH MOIYMI0OCKOCTH.

Ymenue ctpouts rpapuku QyHKIMHA y=X2 U y=X3 UCMHOIb3YyeTCs Ul 03HAKOMJICHHUS
oOydaronuxcs ¢ rpaduyecKuM crocoooM penieHus] ypaBHEHHH.

4. MHOTO4YJIeHbI

MHoroureH. CJ'IO)KCHI/IG, BBIUUTAHUC U YMHOKCHHUEC MHOT'OYJICHOB. PaznoxxeHrne MHOTOYJIECHOB Ha
MHOXUTCIIN.

OcHoBHas eJab — BLIpa6OTaTL YMCHUC BBIIIOJIHATE CJIOKCHUEC, BBIYUTAHUC, YMHOXKCHUC
MHOT'OYJICHOB U PAa3JIOKCHHUE MHOT'OYJICHOB HA MHOXKUTCIIN.

JlanHast TeMa urpaet pyHIaMeHTaIbHYIO poJib B (GOPMUPOBAHUHM YMEHHUS BBIITOIHSTD
TOKJIECTBEHHBIE TPE0Opa3OBaHusl aNredpandeckux BoipaxkeHuil. DopMupyemsbie 3/1eCh
(opMasbHO-ONIEPATUBHBIE YMEHMSI SABIISIOTCS ONOPHBIMU NPH U3Y4YE€HUH JEHCTBUI C
paLMOHATIBHBIMU JPOOSIMHU, KOPHIMHU, CTENIEHSIMHU C PallMOHAIbHBIMU MOKA3aTEeNIAMU.

I/ISYT-IGHI/IC TCEMBI HAUMHACTCA C BBCACHUA MMOHATHH MHOTr'owicHa, CTaHJapTHOTO BUJa
MHOIo4jJc€Ha, CTCIICHM MHOI'O4JICHA. OCHOBHOE MECTO B 3TOM TeMe 3aHUMAIOT AJITOPUTMBI



JEUCTBUI C MHOTOWIEHAMH — CJIO’KEHUE, BBIYMUTAHUE U YMHOXKCHHE. Y YaIIUECs TOJKHBI
[IOHUMATh, YTO CYMMY, Pa3HOCTb, IIPOU3BEICHUE MHOTOWICHOB BCET1a MOKHO IIPEJCTaBUTh B
BH/JIC MHOTOWICHA. [[eHCTBHS CII0OKEHUS, BBIYUTAHNUS U YMHOKEHUS MHOTOWICHOB BBICTYIIAIOT
KaK COCTaBHOW KOMITOHEHT B 33/IaHUSX Ha MPeoOpa30oBaHUs LENbIX BeIpakeHHid. [loaTomy
HELEJIEC000Pa3HO NEPEXOIUTh K KOMOMHUPOBAHHBIM 3aJJaHUSIM MPEXK/IE, YEM YCBOEHBI
OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHIMaHKE B 9TOH TeMe yJesIeTcsl pa3IosKeHUI0O MHOTOWICHOB HA MHOXKUTEIIH C
IIOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIIEro MHOKHTEIIS M C TIOMOIIBIO TPYIIITUPOBKH.
CooTBeTCTBYIOIIME TPE0OPa30BaHU HAXOIAT IMPOKOE IPUMEHEHHE KaK B Kypce 7 Kiacca, TakK
U B MOCIIEAYIOIINX Kypcax, OCOOCHHO B JICMCTBUAX C PAlMOHAIBHBIMU APOOSMH.

B nanHoi#i Teme yuaruecs: BCTpEUaroTesi ¢ IPUMEPaMH HCIIOJIb30BAaHMSI pacCMaTPUBACMBIX
npeoOpa3oBaHuil IPH PEIICHUH Pa3HOOOPA3HBIX 33/1a4, B YACTHOCTH MPH PEIICHUH YPaBHEHUH.
DTO MO3BOJISET B XOA€ U3YyUSHHSI TEMBI IIPOJIOJKUTH PadOTy 10 (POPMUPOBAHUIO YMEHHS PEUIaTh
YpaBHEHHSI, a TAK)KE PEIIaTh 33/1a9l METOJIOM COCTABIICHHS YpaBHEHH. B uncio ynpaxaeHui
BKJIFOUAIOTCSl HECIIOJKHBIC 3a/IaHMs Ha JOKA3aTeIbCTBO TOXK/ECTBA.

5. ®opMyJibl COKPAIIEHHOT0 YMHOXKEHH S

Qopmynei (a-b)a+tb)=a2-b2,(axb)2=a2+2ab+b2,(axb)3=a3+3a2b+3ab2+b3,
(a£Db) (a2 - ab+b2)=a3 £ b3. [Ipumenenne GopmMys COKpPAIEHHOTO YMHOKECHUS B
peoOpa3oBaHMSIX BBIPAKCHH.

OcHoBHAas ueJjab — BLIpa6OTaTI> YMCHHUC TPUMCHATDH (1)OpMyJ'IbI COKpAICHHOI'O YMHOKCHUS B
HpeO6p330BaHI/I$IX OCIIBIX Bpra)KeHPIfI B MHOT'OYWICHBI U B Pa3JIOJKCHUHW MHOT'OYWICHOB Ha
MHOXUTCIIN.

B nanHoii Teme npoaokaeTcs padora o GopMHPOBAHHUIO Y 00YyUaIOIIUXCSl YMEHUS BBIOIHSTD
TOXJICCTBCHHBIC HpCO6p330BaHI/I$I I EIbIX BI)Ipa)KCHI/II\/JI. OcCHOBHOE BHUMaHHE B TEME YACITACTCA
dopmymnam (a - b)(a+b)=a2-b 2, (a£b)2=a2+2ab+b2. Yyammecs 10/KHBI 3HATH 3TH
(bopMyJIbl U COOTBETCTBYIOIINE CIOBECHBIE (POPMYITUPOBKH, YMETh IPUMEHSTh UX KaK «CJIeBa
HaIpaBoy, TaK M «CIpaBa HaJeBo». Hapsay ¢ yka3aHHBIMU pacCMaTPHUBAIOTCS TaKKe (POPMYITBI
(axb)3=a3+3a2b+3ab2+b3,(axb)(a2 - ab+b2)=a3 £b3. OgHako oHN HAXOAAT
MCHBUICC MPUMCHCHHUEC B KYPCC, ITIOOTOMY HE CIICAYCT U3JIUITHE YBJICKATHCA BBIITOJTHCHUEM
yNpakHEHUH Ha UX MCIIOJIb30BaHHE.

B 3akmr0unTENbHOM YaCTH TEMBI PACCMATPUBAETCS IPUMEHEHHUE PA3ITMYHBIX IPUEMOB
pa3’I0KEHUSI MHOTOYWICHOB HA MHOXKHTEIH, a TAKXKE HCIOIh30BaHUE MPEOOPA30BAHMM LIETBIX
BBIPAXKEHUM I PELICHHS IIIMPOKOTO Kpyra 3aj1ay.

6. CucremMbl IMHEHHBIX YPaBHEHHU

Cucrema ypaBHeHuil. PemieHne cucteMsl IByX JTMHEWHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU U
€ro reoMeTpuyecKas MHTepIperanus. Pelenrne TeKCTOBBIX 3a/1a4 METOJOM COCTaBIIEHUs CUCTEM
YpaBHEHUM.

OcHoBHasi eJIb — 0O3HAKOMUTDH 00YYaIOIIUXCs CO CIIOCOO0M pEelIeHHs CUCTEM JIMHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH, BEIPA0OTAaTh YMEHHE pPelllaTh CUCTEMbI YpaBHEHH U
IIPUMEHSATD UX IIPU PELICHUU TEKCTOBBIX 3a/1a4.

N3ydeHne cucteM ypaBHEHMM pacnpeensercs Mexay Kypcamu 7 u 9 kinaccos. B 7 knacce
BBOJMTCS ITOHATHE CUCTEMBI U PACCMATPUBAIOTCS CHCTEMBI JIMHEMHBIX YPABHCHUM.



W31m05xeHne HAYNHAETCS C BBEICHUS OHATHS JIMHEHHOE YPAaBHEHHE C IBYMs IIEPEMEHHBIMM.
B cucremy ynpaxHEHMI BKIIFOYAIOTCS HECIIOKHBIE 3aJaHuUs HA PEIICHUE JIMHEUHBIX YPABHEHUN
C IByMs IEPEMEHHBIMU B LIEJIBIX YHCIAX.

dopmupyeTcst yMEHHe CTpOUTh Tpaduk ypaBHeHH ax + by=c, rae a0 wim b#0, npu
pa3IMYHBIX 3HAUCHHSX a, b, c. BBenenue rpaguyecknx o0pa3oB 1aéT BO3MOKHOCTH HArJISAHO
MCCJIEI0BATh BONIPOC O YHCIIE PELICHUH CHCTEMBI IBYX JIMHEHHBIX YPaBHEHUH C ABYMS
nepeMeHHbIMA. OCHOBHOE MECTO B JAHHOM TeME 3aHNMAEeT U3y4YEHHE aJITOPUTMOB PEIICHUS
CHCTEM JBYX JIMHEHHBIX yPaBHEHHUH C IBYMS IEPEMEHHBIMHU CITIOCOOOM TTOACTAHOBKH U
CIIOCOOOM CIIOKeHHS. BBeneHne cucteM mo3BossieT 3HaYuTeIbHO PACHIMPUTH KPYT TEKCTOBBIX
3a/1a4, peIaeMbIX C OMOIIBIO anmapara anreOpsl. [lpumenenne cucteM ynpomaeT nporecc
NepeBo/ia IaHHBIX 3a/1a4i C OOBIYHOTO S3bIKA Ha S3BIK YPaBHEHUH.

7. IlloBTOpenne

TemaTnyeckoe miaHupoBaHue 8 Kiacc

Ne i/m HaumenoBanue Koiaunuecrso BocnurareJabHbI KOMIIOHEHT

1

pasaeiia yacoB

coriiacuo PIIB

Panmonanbueie 23 - IPUBJIEKaTh BHUMAHUE LIKOJIBbHUKOB K LIEHHOCTHOMY aCIIEKTY
npobu M3Yy4aeMbIX Ha ypOKax sIBJICHUM, OpraHu3alus ux padoTel C

[0JIy4aeMOl Ha ypOKe COLMaIbHO 3HAUMMON nHpopManuen
— HWHHUIOHUHUPOBAHUC €C O6CY)KIICHI/I$I, BBICKA3bIBAHUA yHalllUMUCA
CBOET0 MHEHHS IO €€ OBOJTY, BEIPAOOTKH CBOETO K HEl
OTHOILICHUS,

- IOKa3bIBaTh OOYYAIOUIUMCS CBSI3b IIPEIMETA C HUCTOpUEH

" NPpaKTUYCCKUM MMPHUMCHCHUCM B )KHU3HU,

- ¢opMHpoOBaTH  OTBETCTBEHHOE OTHOIIICHUE K
00y4eHHIO, TOTOBHOCTh K CaMOPa3BUTHIO CaMOOOPa30BAHUIO
Ha OCHOBE€ MOTHBaIlUHU K 06y‘-ICHI/IIO U II03HAHHUIO,
(dhopMUpOBaTh  HABBIK CAMOCTOSITEIbHOW PabOThI, aHAIM3a
cBoeil paboThl M OOBEKTUBHOMN OLIEHKH CBOETO TPYAA.

KBagparusie 19 -no0YXAaTh IIKOJIBHUKOB COOJIIO/IaTh HAa YPOKE OOIENPUHSTHIE
KOpHHU HOPMBI TTOBEJICHUS, paBUiia OOIEHUS CO CTAPIIUMU

(YuuTensiMu) U CBEPCTHUKAMU (IIKOJIbHUKAMH);

-IIPUMEHATh HAa YypOKE MHTEpPaKTUBHbIE (OpPMBI pabOTHI:
MHTEJUIEKTYaJIbHbIE UIPbI, TUIAKTUYECKUH TeaTp, AMCKYCCHUH,
paboThI B apax u Jp.;

- IIPUBJIEKaTh BHUMAHUE LIKOJIBHUKOB K IIEHHOCTHOMY aCIEKTY
M3Yy4aeMbIX Ha ypOKax sBJICHUN;

- OpraHM3OBbIBaTb HUX pabOTy ¢ TOIy4yaeMOd Ha ypoke
COLIMAJIBHO

3HaYMMOI HH(popMaIel — MHUIIMUPOBATh €€ 00CYXKJIeHHE,
BBICKa3bIBAaTh CBOE MHEHUE T10 €€ MIOBOAY

KBanpatHsie 21 -pa3BUBaTh UHTEPEC K U3YUYECHUIO MAaTEMATUKH, [IOArOTaBINBATh
ypaBHEHUS

o0yyaromuxcss K NPUMEHEHHMIO 3HAaHMM B HECTaHAAPTHOM
CUTYaLUH;
- BOCIIUTBIBATH BOJIIO U HACTOMYUBOCTD ISl TOCTHKCHUS



KOHEUHBIX Pe3y/bTaTOB;
- BOCITUTHIBATh HH()DOPMALIMOHHYIO KYIbTYPYy 00YUIArOIINXCS;

- BOCIUTBHIBaTh YMEHHME CIyIIaTh HUBCTYNaTh B JHAJIOT,
y4acTBOBaTh B KOJUICKTUBHOM OOCYKICHUH

po0JIeMbl, 00BEAMHATHLCS B TPYIIIBI M CTPOUTH IPOTYKTUBHOE
B3aHUMOJICHICTBHUE.

-pa3BUBaTh HABBIKK CaMOCTOSITEIIbBHOW paOOThI MPHU BBIMOJHEHUN
pa3IMYHBIX 3a/IaHAH HA YPOKE;

-BOCTIMTBIBATh aKKYPaTHOCTbh, TUCIUIUIMHUPOBAHHOCTD.

4 HepasenctBa 20 - COJEHCTBOBaTh BOCIUTAHHIO MHTEpeca K MaTeMaTHKe,
AKTUBHOCTH, OpPraHM30BAaHHOCTH ¥ B3aMMOIIOMOIIM, 4Yepes3
paboTy B mapax W B TPYIax, CIYIIaTh COOCCEIHUKA M BECTH
JIAAJIOoT,
apryMEHTHPOBATh CBOIO TOUYKY 3PEHHSI,

- TpUBJICKaTh BHUMAHHUE MIKOJHHUKOB K IIEHHOCTHOMY aCIEKTY
W3yYaeMbIX Ha YpOKaxX SBJICHUH, OpraHu3amus uUX pabdoThI C
MOJTy4aeMO# Ha YpOKe COLUAIBHO 3HAYMMOHN HH(OopMaIren

— WHUIMAPOBAHUE €€ OOCYXKIICHUS, BHICKA3bIBAHUS yJaIlUMHCS
CBOETO MHEHHS II0 €€ IOBOJY, BBIPAOOTKH CBOEro K HEH
OTHOILICHUS;

- OpFaHI/I30BI)IBaTI> I_He(bCTBO 6OJ'I€€ CUJIBHBIX yqanmxcs[ Haxg
cJ1a0BIMHM OJHOKJIACCHHUKAMH.

5 Crermens ¢ 11 - YUUTH yqalmxcst AQHaJIM3UPOBATh, CpaBHMBATD,
LIEIBIM KOHKPETHU3UPOBATh U MPEJCTABIATH 00Pa3HO BEIUYMHBI U
MOKa3aTeJieM. (baKThI, OTHOCSIIMECS K SKOHOMUYECKUM SIBJICHUSIM, SIBJICHUSM
DJeMeHThI COLMAJILHOM M OOIESCTBEHHON JKU3HU;

CTaTUCTUKH -hopmupoBaTh PUHAHCOBYIO TPAMOTHOCTH IIKOJIBHUKOB;

- 00y4aTh yMEHHIO paboTaTh B KOMaH/I€, KOPPEKTHO BECTH CIIOD;
- (popmMHpOBaTH TOJIEPAHTHOE OTHOLIEHUE K JIHOJSIM

IToBTOpeHue 8 - BOCITUTHIBATH KYJIbTYPY JTHUYHOCTH;
- BOCTIUTHIBATh OTHOIIICHHE K MAaTEMaTHKE KaK K YacCTH
o011e4eI0BeYeCcKOi KyJIbTypHl;
- BOCIHTHIBATH TIOHUMAaHWE 3HAYUMOCTH MATEMAaTHKH JUIS
Hay4YHO-TEXHHUYECKOT0 Iporpecca;
-BOCITUTHIBATH aAKTUBHOCTD, CaMOCTOSITENIbHOCTb,
OTBETCTBEHHOCTH, TPYA0JIIO0HE;
-BOCIIUTHIBATh MATPUOTUIECKOE OTHOIICHHUE;
- HCIOJIb30BaTh KpaeBeIUeCKUH Marepuan NpH HaNoJHEHUH
YpPOKa U IOMAIIHUX 3aJaHUM.

UTOIro 102
Copnepxxanue TeMm y4eOHOro Kypca ajaredpa 8 kiace
1. PaniuonasibHbIE IPOOH

PanmonansHas qpo6s. OCHOBHOE CBOMCTBO ApoOHU, CokpaleHue qpooeil. ToxkaecTBeHHbIE

npeoOpa3oBaHus pallMOHAIBHBIX BhIpaykeHU. OyHKIHUSA y =7 U e€ rpaduk.



OcHoBHasl 11€TIb - BBIPA0OTAaTh YMEHHE BHITIOIHAThH TOXKAECTBEHHBIE TPEOOPa30BaAHUS
paloHaIbHBIX BHIPAKEHUH.

Tak kak IEHCTBUS C pAlMOHATBLHBIMH JPOOSIMH CYIIIECTBEHHBIM 00pa30M OMMUPAIOTCS Ha
HeﬁCTBHH C MHOT'O4JICHaAMH1, TO B Ha4YaJIC TCMBI H€O6XOI[I/IMO IMOBTOPHTL C O6y‘{aIOH_II/IMI/IC$I
npeoOpa30BaHUsl 1IEJIBIX BHIPAXKCHHI.

['maBHOE MeCTO B JaHHOW TeME 3aHUMAIOT aJITOPUTMBI ICUCTBHH C IPOOSIMH. YUaliuecs: O KHBI
MMOHUMATh, YTO CYMMY, Pa3HOCTb, TPOU3BEJICHUE U YaCTHOE APOOCH BCEra MOXKHO MPEICTABUTh
B BHJie 1poOu. [IprnoOpeTacmbie B TaHHOW TeME YMEHUS BBITIOJIHITH CIIOKEHUE, BRIYUTAHUE,
YMHOXEHHE U JieJIeHne Apo0ei SBISIOTCS OMIOPHBIMU B IIPe0Opa30BaHUSIX JPOOHBIX BHIPAKECHUH.
[ToaTomy uM crieqyer yneiauTh ocodoe BHUMaHue. HerenecooObpasHo MepexouTh K
KOMOMHHPOBAHHBIM 33JJaHUSIM Ha BCE JCHCTBUS C IPOOSMU MPEXK/Ie, YeM OyIyT YCBOCHBI
OCHOBHBIC aJITOPUTMEI. 3a/IaHUS HA BCE ICHCTBUS C IPOOSIMHU HE JIOJDKHBI OBITH U3JTUIITHE
TPOMO3AKUMU U TPYJOSMKUMH.

HpI/I HaxXO0XJCHUN 3HAYEHH I z[po6el71 Jar0TCA 3aJaHKsA Ha BBIYHMCIICHHUA C IIOMOIIBIO
KaJIbKYJISITOpPA. B nannoi Teme PacrpAOTCA CBEACHUA O CTATUCTUYCCKUX XaPAKTCPUCTHUKAX.
Bpoaurcsa nonstue CpCAHCIO TapMOHUYCCKOT'0 pPAZid IMOJOXKUTCIIbHBIX YUCCIL.

W3yueHre TeMbl 3aBEpIIACTCsl PACCMOTPEHUEM CBOMCTB rpaduka PyHKIUHN y =7
2. KBagpaTHble KOpHH

[TonsTue 06 nppanmoHanbHbIX yrcaax. O0mye cBeIeHHsI O 1eHCTBUTENBHBIX YUCIIAX.
KBanpatHslit kopeHb. [ToHATHE 0 HAX0XKIEHUH MTPUOIHKEHHOTO 3HAYeHHs KBaJPaTHOT'O KOPHSI.
CoiicTBa kBagpaTHBIX KOpHEH. [IpeoOpazoBanms BbIpakeHUI, coJlepKalluX KBaJIpaTHbIE
KOpHU. QYHKIMS Y = +=, €€ CBOMCTBA U TpaduK.

OcHoBHasl 11€7Ib — CUCTEMAaTU3UPOBATh CBEACHUS O PAllMOHAIIBHBIX YKCIaX U 1aTh
IpeJicTaBlIeHne 00 NPPalMOHAIBHBIX YHCIaX, PACIIUPUB TEM CaMbIM MTOHITHE O YUCIIE;
BbIpa0OTaTh YMEHUE BBINOIHATH MpeoOpa30oBaHUs BhIPAKEHUHN, COJEpKAIIUX KBaJIpaTHbIE
KOPHHU.

B nanno# Teme y4aiuecs moay4yaroT HadalbHOE IPEICTABICHNUE O MOHSATHH JIEHCTBUTEILHOTO
yrcna. C 3Toi 1enpio 060011aI0TCsl U3BECTHBIE 00YYAIOIIUMCS CBEIEHUS O PAllMOHAIBHBIX
yrcnax. [l BBeIeHUsI TOHATUS UPPAIMOHATFHOTO YUCIIa UCTIONB3YEeTCSI UHTYUTUBHOE
MPEJICTABICHHUE O TOM, YTO KK/l OTPE30K UMEET JUTMHY U MIOTOMY Ka)XJI0H TOUKe
KOOPJMHATHOM MPSMOI COOTBETCTBYET HEKOTOpOe uncio. [loka3piBaeTcs, 4To CyIIeCTBYIOT
TOYKH, He UMEIOIIHE PAIlHOHATBHBIX a0CITUCC.

[Ipu BBeieHNHU MOHSTHS KOPHS MOJE3HO 03HAKOMUTh 00YYaIOIIMXCS C HAX0KIEHUEM KOpHEH C
IIOMOILBIO KAJIBKYJIATOPA.

OcHOBHOE BHUMaHHE YJIENAETCS MOHATHIO apU(PMETHUECKOTO KBaJPaTHOIO KOPHS M CBOHCTBaM
apu(dMeTHUECKUX KBaJpaTHBIX KOpHEH. /l0Ka3bIBAIOTCS TEOPEMBI O KOPHE U3 MPOU3BEICHUS U
Ipo0H, a TAKKE TOKAECTBO + =Fl, KOTOpBIE MOTYyUaArOT IPUMEHEHUE B TIPEOOPa30BAHHSIX
BBIPAXEHU, COlEpKAIUX KBaJApaTHbIe KOpHU. CrieinanbHOE BHUMAHUE YAEIAETCS

a a
0CBOOOXKIEHHIO OT UPPALMOHAILHOCTH B 3HAMEHATENE IPOOH B BBIPAKEHUAX BUja -+ , #=F,
YMenue npeoOpa3zoBbIBaTh BHIPAKEHUS, COJEPIKAIINE KOPHH, YACTO UCTIOIb3YeTCsS KaK B CAMOM
Kypce anreOphl, Tak U B Kypcax TeOMETpUH, anreOpbl U Haual aHaIu3a.



[Tponomxaercs paboTa 1Mo pa3BUTHIO PYHKIIMOHAIBHBIX MPEACTABICHUHN YUaIOIINXCS.
PaccmarpuBarorcest GyHKIMS y=+&, e€ cBoiicTBa U rpaduk. [lpu u3ydeHnn GyHKInum y=+,
MOKAa3bIBACTCS €€ B3aUMOCBS3b ¢ pyHKIHMEH y = x2, rae x > 0.

3. KBajgpaTHbie ypaBHeHUsS

KBanparnoe ypaBuenue. @opmMyia KOpHel KBaIpaTHOTO ypaBHEHUs. PelieHne panoHanbHbBIX
ypaBHeHUH. Perienue 3a1a4, npuBOIAIINX K KBaIPATHBIM YPaBHEHUSAM U MPOCTEUIITIM
palMOHAIbHBIM YPABHEHUSM.

OcHoBHasl L1€7b — BBIpa0OTaTh YMEHHUS PELIaTh KBaAPATHbIE YPABHEHUS U IIPOCTEMIINE
paluoHaIbHbIE YPABHEHUS U IPUMEHATD UX K PEILICHUIO 3a1a4.

B Hagane TeMbl IPUBOJATCS PUMEPHI PELICHHS HETIOJIHBIX KBaJIPAaTHBIX YPABHEHUH. DTOT
MaTepuai CUCTeMaTU3UpyeTcs. PaccMaTpuBaroTCsl alropuTMBbl PELLIEHUST HEMOJIHBIX KBaPATHBIX
YPaBHEHUI Pa3IM4HOrO BUAA.

OcHOBHOE BHUMAaHHUE CIIAYET yIIEIUTh PEIICHUI0 YpaBHeHUH Bua ax2 + bx +c=0,tnea = 0, ¢
UCTIOIb30BaHueEM (popMyIiel KopHEl. B maHHO# Teme ydammecs: 3HaKOMSITCs ¢ popMyliaMmu
Buera, BelpaxaromyMy CBS3b MEXYy KOPHSAMHU KBaJPAaTHOTO YPABHEHUS U €TI0

ko3P unrenTamMu. OHU UCTIONB3YIOTCS B JAIbHEHIIIEM MPH TOKA3aTEIbCTBE TEOPEMBI O
pa3I0KEHUH KBAAPATHOIO TPEXWICHA HA JINHEHHBIE MHOKUTEIH.

Yyaiuecs OBIaI€BalOT CIIOCOOOM peIIeHUs TPOOHBIX PAlMOHATBHBIX YPaBHEHHH, KOTOPHIHA
COCTOHUT B TOM, YTO PEIICHHE TAKUX YPABHEHUN CBOJUTCS K PELICHUIO COOTBETCTBYIOIINX LIEIIbIX
YpaBHEHUH € MOCIEAYIOIIUM UCKIFOUEHUEM MOCTOPOHHUX KOPHEH.

N3yuenne naHHOM TeMBI ITO3BOJISIET CYIIECTBEHHO PACIIMPUTH allapaT ypaBHEHUH,
UCIIOJIB3YEMBIX IS PELICHUS TEKCTOBBIX 3a1a4.

4. HepaBeHncTBa

HucnoBsle HEPaBEHCTBA U UX CBOMCTBA. [TousieHHOE ClI0KEHNE U YMHOXKEHNE YUCIIOBBIX
HepaBeHCTB. [lorpemHocTh U TOUHOCTH NMpUOKeHN. JINHelHble HepaBEeHCTBA C OAHON
MIEPEMEHHON U UX CUCTEMBI.

OcHoBHasl 11eTTh — 03HAKOMUTH 00YYaIONINXCs ¢ TPUMEHEHUEM HEPABEHCTB JJIsl OLIEHKH
3HaUEHUH BRIPAXKEHUI, BEIPAOOTAaTh YMEHHUE peniaTh TMHEHHbIC HEPABEHCTBA C OJTHOM
MEPEMEHHOMN U UX CUCTEMBI.

CBo¥iCTBa YHCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPO OCHOBAHO PEIIICHHE
JIMHEMHBIX HEPABEHCTB C OJIHOW NMepeMEHHOM. TeopemMbl O MOYWIEHHOM CI0KEHUHA U YMHOKEHUHU
HEPABEHCTB HAXOAT MPUMEHEHUE MPH BBITOJHEHUU MTPOCTEUIINX YIIPAKHEHUNA HA OLIEHKY
BBIPOKEHHI 10 METOAY T'paHuIl. BBOASTCS MOHATHS aOCOTIOTHON MOTPEITHOCTH ¥ TOYHOCTH
NpUOIMKEHUS, OTHOCUTEILHOU MOTPEIIHOCTH.

YMenus MNpOBOAUTDH ACAYKTHUBHBIC PACCYKICHUA IMOJTYHarOT Pa3BUTUC, KAK IIPU JOKA3aTCIILCTBAX
YKa3aHHBIX TCOPEM, TaK U IIPH BBIITOJTHCHHUHN ynpa>KHeH1/H71 Ha JOKa3aTCJIbCTBA HCPABCHCTB.

B cBs3M ¢ penieHreM JIMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM TAeTCsl MOHATHE O YHUCIOBBIX
MIPOMEKYTKAX, BBOJSITCS COOTBETCTBYIOIIHME Ha3BaHUS M 0003HaYeHUs. PaccMOTpeHHIO cucTteM
HEPaBEHCTB C OJIHOU MEPEMEHHON MPEAIIECTBYET 03HAKOMIICHHE 00YJArOITUXCS C TIOHATHIMHU
nepecedeHus 1 00beTUHCHHSI MHOXKECTB.



Ne ni/m

[Ipu pemieHnn HEPABEHCTB MCTIOIB3YIOTCSI CBOMCTBA PABHOCHIIBHBIX HEPABEHCTB, KOTOPHIE
Pa3BACHSIOTCSA HAa KOHKPETHBIX IpuMepax. Oco0oe BHUMaHUE CIIEyeT yISIUTh OTPadOTKe
YMEHHsI pelIaTh MPOCTEHIIINe HEPABEHCTBA BHU/IA aX > b, ax < b, OCTAHOBUBIIKCH CIIEITUAIBHO HA
ciydae, kornaa a<o.

B sToit Teme paccMaTpruBaCTCA TaKXKE PECIICHUE CUCTEM IBYX JIMHEHHBIX HCPaAaBCHCTB C OHHOﬁ
HepeMeHHOﬁ, B 4aCTHOCTHU TaKUX, KOTOPLIC 3allMCaHbl B BUJIC I[BOfIHLIX HCPaBCHCTB.

5. CteneHsn ¢ HEeJIBIM IOKa3aTeJIeM. 9J1eMeHTBbI CTATHCTHKH

CrerneHs ¢ 1eJbIM [T0Ka3aTeleM U ee cBoiicTBa. CtaHaapTHBIN BUA ynciia. HauanbHble cBeieHNS
00 OopraHu3alnyy CTaTUCTUYECKUX UCCIIEI0BaHUM.

OcHoBHas oeib — BBIpa6OTaTB YMCHUEC ITIPUMCHATH CBOMCTBA CTEIICHU C LESJIBIM ITOKA3aTCJIEM B
BBIYUCICHUAX U Hp606pa3OBaHI/I${X, C(l)OpMI/IpOBaTL Ha4daJIbHBIC ITPCACTABICHUA O c6ope u
TpYHOIIUPOBKE CTATUCTUUCCKUX JAaHHBIX, UX HaIJISIHOMN HUHTCpIpCTAllUU.

B 31011 TEMe popMyIHPYIOTCSI CBOWCTBA CTENEHH C LIEJIBIM ITOKa3aTeneM. MeTon 10Ka3aTenbCTBa
9TUX CBOMCTB I1OKa3bIBAETCS HA IPUMEPE YMHOKEHUS CTEIIEHEN C OMHAKOBBIMU OCHOBAHUSIMHU.
JlaeTcs moHATHE O 3alIMCH YMCIIa B CTaHAAPTHOM BUje. [IpuBoasSTCS IpUMEphI UCTIONb30BaHUS
TaKOM 3anucH B pu3MKe, TEXHUKE U APYTUX O0IACTAX 3HAHUM.

VYuamuecs MOJIYHAaOT HaYaJIbHBIC IPCACTABJICHUSA 00 opraHu3anuu CTaTUCTUYICCKUX
I/ICCJIG,I[OBaHI/Iﬁ. OnHu 3HAKOMSTCS C IOHITHSIMH reHepanLHoﬁ n BLI60pO‘IHOI>i COBOKYIIHOCTH.
HpI/IBOI[HTCH IpUMEPLI IIPCACTABIICHUA CTATUCTUUCCKUX JAHHBIX B BUJIC Ta6J'II/II_I 4aCTOT U
OTHOCHUTCIIBHBIX YaCTOT. O6y‘IaIOIJ_II/IMC}I npeajararoTcsd 3alaHvsd Ha HaAXOKIACHUC T10 Ta6n1/1ue
HJaCTOT TaKUX CTATUCTUYCCKUX XAPAKTCPUCTUK, KaAK CPECAHEC apI/Iq)MeTI/I‘leCKOG, Mozaa, pasmMax.
PaCCManI/IBaCTCH BOIIPOC O HarIsaHON HHTEpIIpETallun CTaTUCTUYECKOMH HH(bOpMaI_[I/II/I.
H3BecTHBIC O6y‘IaIOHII/IMC${ CIIOCOOBI HarJi1iAHOro nNpeacTaBjICHUA CTATUCTUYCCKUX JJaHHBIX C
IIOMOIIBIO CTOJIOYATHIX U KPYTOBBIX JUarpaMM paciupsArOTCAa 3a CHET BBEACHUA TaKUX HOH?ITI/II\/'I,
KaK ITOJIMTOH U TuCTOorpamMmma.

6. [loBTOpEHUE

TemaTnyeckoe miaHupoBaHue 9 Kiacc

HaumenoBanue KoanuecTtBo BocnmurareabHbI KOMIIOHEHT

pasaesa 4acoB coriacuo PIIB

KBagparuunas 22 -pa3BUBaTh HMHTEPEC K H3YUEHUIO MATEMATUKH, MOArOTABIMBATH

byHKIISA oOydJalmuxcsi K MPUMEHEHUI0 3HAaHUW B HECTaHIAPTHOU
CUTYallUH;

- BOCITUTBIBATh BOJIFO M HACTOMYHBOCTD JJIS JIOCTHKCHUS
KOHEUYHBIX PE3YJIbTATOB;

- BOCITUTHIBATh HH()OPMALIMOHHYIO KYJIbTYPY 00YHarOIINUXCS;

- BOCIHUTHIBaTh yMEHHUE CIyllaTb M BCTyNaTb B JUAJIOT,
y4acTBOBATh B KOJJIEKTUBHOM OOCYXJICHUU

po0sieMbl, OOBEIUHATHCS B TPYIIBI U CTPOUTH MPOJYKTHBHOE
B3aNMOJEHCTBHE.

-pa3BUBATh HABBIKM CAMOCTOSATEILHON PabOThI MpH

BBITIOJITHCHUH PA3JIMYHBIX 3a/IaHUI Ha YPOKE;

-BOCTIMTHIBATh AKKYPaTHOCTb, TUCIUILTMHUPOBAHHOCTD.

YpaBHeHus u 14 -oOy’X1aTh MIKOJIHLHUKOB COOIOIATh HAa YPOKE



HEPABEHCTBA C
OJHOM
MEPEMEHHOMN

YpaBHeHus u 17
HEPaBEHCTBA C
JBYMSI
NePEeMEHHBIMU

Apudmernueckas 15
u

reoMeTpHuuecKas
porpeccust

OneMEeHTbI 13
KOMOMHATOPUKHU

U TEOPUH
BEPOSATHOCTEU

[ToBTOpEeHME 21

OOIIECTIpUHATBIE HOPMBI TOBEIEHUS, MpaBuja OOIICHUS CO
CTapLIMMH (YUYUTEISIMU) U CBEPCTHUKAMHU (IIKOJIbHUKAMMU);
-IPUMEHATh HAa ypPOKE HWHTEpPaKTHUBHBIE (GOpMbI  pabOTHI:
UHTEJUIEKTYaJbHbIC WUIPBI, IUIAKTUYECKUH TeaTp, AUCKYCCHH,
paboThl B apax u Jp.;

- 00yuyaTh YMEHHUIO pabOTaTh B KOMaH/1€, KOPPEKTHO BECTH CIIOP;

- (hopMUPOBATh TOJEPAHTHOE OTHOLIEHHUE K JIFOJISIM.

- MpUBJIEKaTh BHUMAHUE IIKOJBbHUKOB K IIEHHOCTHOMY AaCIEKTYy
M3Yy4aeMbIX Ha ypoKax sIBIICHUHN, OpraHu3alus ux

paboThl C TMONy4yaeMOW Ha YpOKE COLMAIbHO 3HAYUMOI
uHpopmarmein

— MHUIMMPOBaHUE ee OOCYXKIEHHS, BBICKA3bIBAHUS YUYAIUMHUCS
CBOET0 MHEHHUS T10 €€ MTOBOJY, BHIPAOOTKHU

CBOETO K HEHl OTHOILIEHUS;

- IOKa3bIBaTh OOYUAIOLIUMCS CBSI3b MPEAMETA C HICTOPHEH U
MPAKTUYECKUM MPUMEHEHHEM B KU3HU;

- (hopmHpOBaTH OTBETCTBEHHOE OTHOIICHHE K 00YUYECHHUIO,
TOTOBHOCTh K CaMOpPa3BUTHUI0O U CamMOOOpa30BaHUIO Ha OCHOBE
MOTHUBAllMK K OOYYEHHMIO M T[O3HaHUIO; (HOpMHpPOBATH HABBIK
CaMOCTOSITENIbHOM pabOThl, aHAJIN3a

cBOeH pabOThl 1 OOBEKTUBHON OIEHKH CBOETO Tpy/a.

- YUUTh y4anmxcs aHAJIM3UPOBATb, CpPaBHHBATb,
KOHKPETH3UPOBATh U MPEJCTABIATH 00pa3HO BETUYHHBI U

bakThl, OTHOCSIIMECS K SKOHOMHUYECKHM SIBIICHUSIM, SBIICHUSM
COIMAJILHOM U OOIECTBEHHON KU3HH;

-popMHpoBaTh (HPUHAHCOBYIO TPAMOTHOCThH IIKOJBHUKOB;

- BOCHHTBIBaTh OTBETCTBEHHOE OTHOLIEHHE K y4E€OHOMY TpPYAY,
pa3BUBATh JIOTMYECKOE MBIIIJIEHUE, JH0003HATEIbHOCTh, YMEHHE
MIPOBEPSITH U OLICHUBATh

BBITIOJIHEHHYIO padoTy;

- BbIpa0aThIBaTh YMEHHE CIyLIaTh, padOTaTh B KOMaH/IE,
TOJIEPAHTHOCTh

- YYHTH YYaIuxcs aHATM3UPOBATH, CpaBHUBATb,
KOHKPETH3UPOBATh M MPECTABIISATH 00pa3HO BEIMUUHBI U

(aKThl, OTHOCAIINECS K IKOHOMHUYECKUM SIBIICHUSIM,

SIBJICHUSM COIMAIILHOM M OOIIIECTBEHHOM KU3HU;

-opMupoBaTh (HPUHAHCOBYIO TPAMOTHOCThH IIKOJBLHUKOB;

- 00y4aTh yMEHHIO paboTaTh B KOMaH/€, KOPPEKTHO BECTH CIIOP;

- (hopmupoBaTh TONIEPAaHTHOE OTHOIICHUE K JHOISIM

- BOCIIUTHIBATH KYJIbTYPY JINYHOCTH;

- BOCIIUTBIBATH OTHOIICHHUEC K MATEMATHUKE KaK K YacCTu
0011e4eI0BeYecKOil KyabTypHl;

- BOCIIUTBIBATH ITIOHUMAHNUEC 3HAYNUMOCTHU MAaTEMATUKHN 151
HAYYHO-TEXHHUYECKOTO TIPorpecca;

-BOCIIMTHIBATh AKTUBHOCTh, CAMOCTOSTEIIBHOCTb,
OTBETCTBEHHOCTb, TPYIOTIO0UE;

-BOCHIUTBHIBATH MAaTPUOTUYCCKOC OTHOILICHUC,



- UCIIOJI30BaTh KPAacBEIUECKUI MaTepHUall IPU HAITOJHEHUH YPOKaA
M JOMAIITHUX 3aJaHuH.

UTOIo 105

Conep:kanue TeM yueOHOro Kypca ajareopa 9 kiaace
1. CpoiicTBa pynkumii. KBaaparnunas GpyHkuus

Oynknus. CroiicTBa hynkumii. KBagparasiii TpexuieH. PaznojkeHne KBaapaTHOro TpexwieHa Ha
MHOkuTenn. OyHkmws y = ax2 + bx + ¢, e€ cBoiictBa u rpaduk. CreneHHast PyHKIIHS.

OcHoBHasI 1IeJIb — PACHIMPUTH CBEICHUS O CBOMCTBAX (PYHKIIMIA, 03HAKOMHUTH O0YJAIOIINXCS CO
cBoiicTBaMH U rpaKOM KBaJIpaTHUYHON (YHKIIHH.

B Havane Tembl cucTeMaTU3UpYyIOTCs cBelieHus 0 pyHKIUAX. [IOBTOPAIOTCS OCHOBHBIE MOHSATHUS:
byHKIMS, apryMeHT, 001acTh onpenenenus pyHkuuu, rpaduk. JJaroTcs MOHATHS O BO3pACTaHUU
U yObIBaHUM (DYHKIIMHU, TPOMEKYTKAX 3HAKOIOCTOSHCTBA. Tem caMbIM cozfaeTcs 0aza Juis
YCBOEHHUS CBOMCTB KBAaJPATUYHON U CTETICHHON (PYHKIINA, a TaKkKe Ui JaIbHEUIIEro
yrayonenust QyHKIMOHAIBHBIX MIPEICTABICHUNA TPH U3YICHUH Kypca aareOpbl M Havasl aHaIu3a.

[ToAroTOBUTENBHBIM IIATOM K U3YYEHHUIO CBOMCTB KBAJIPATHUHON (DYHKIIMH SIBJISIETCS TAKXKe
paccMOTpEeHHUE BONPOCA O KBAAPATHOM TPEXUICHE U €r0 KOPHSX, BBIJICTICHUH KBaJApaTa JABY4JICHA
Y3 KBAJPATHOTO TPEXWICHA, PA3JIOKEHUHU KBAAPATHOTO TPEXWIEHA HA MHOKUTEIIH.

N3y4yenue KBapaTHYHOHN (HYHKIUM HAYMHACTCS C pacCMOTPeHHsI QYHKIUH y=ax2, e€ CBOWCTB U
ocobeHHOCTeH rpaduka, a TaKKe APYruX YaCTHBIX BUOB KBaPAaTHUHOW (QYHKIMU — QPYHKIIUH
y=ax2+n, y=a(x-m)2. OTH CBeJeHUs UCTIOIb3YIOTCS MPU U3YUEHUHU CBOMCTB KBaJIpaTUYHOMN
¢byHkuuu obero Buaa. BaxxHo, 4ro0pl 0Oyuatrormuecs MOHsUIH, 4To rpaduk GyHKIMHU y = ax2 +
bx + ¢ MokeT ObITh OJTYYEH U3 Tpaduka PyHKINH y = aX2 ¢ MOMOILBIO ABYX MapaslielbHbIX
nepeHocoB. [Tpuémsl noctpoenus rpapuka GyHKIuN y = ax2 + bx + ¢ orpabaTbIBaroTCs Ha
KOHKPETHBIX npumMepax. [Ipu 3 ToM ocoboe BHUMaHHE CIeAyeT YACTUTh (GOPMUPOBAHHIO Y
00yJaromuxcst yMEHHUS YKa3bIBaTh KOOPMHATHI BEPIINHBI TApaboIIbl, €€ 0OCh CHMMETPHH,
HarpaBJieHUe BeTBel mapaboJibl.

[Tpu n3yueHnn 3Toi TeMsbl JalbHeHIee pa3BUTHE NOIYYaeT YMEHHE HaXOAUTh 10 rpaduky
IPOMEXXYTKH BO3PACTaHMsI U yObIBaHUS (PYHKIIMH, A TAK)KE IPOMEXYTKHU, B KOTOPBIX (PYHKIUSA
COXpaHsIeT 3HaK.

OO6yuarorirecs 3HaKOMSTCS CO CBOWCTBAMH CTEMEHHOM (PYHKIIMM y=Xn MPH YETHOM U HEYETHOM
HaTypaJIbHOM MoKa3aTelne n. BBoguTcs nonsitue kopHs n-i crenenu. O0yyaronyecs J0IKHbI
MOHUMATh CMBICI 3amuceit Buaa ¥, ¥ OHM NOoTydYaroT MpeACTaBICHUE O HAX0XKICHUU
3HAYEHUI KOPHS C MOMOIIBIO0 KAJIBKYIISITOPA, IPUYEM BbIPAaOOTKA COOTBETCTBYIOIINX YMEHUN HE
Tpebyercs.

2. YpaBHeHUS U HEPABEHCTBA € OJIHOM NepeMeHHOoM

[enbie ypaBHeHUs. [[poOHBIE palinoHalbHEIE ypaBHeHHs. HepaBeHCTBa BTOPOIA CTENEHH C
OJHOI epeMeHHON. MeTo1 HUHTEPBAJIOB.

OcHoBHasi eJIb - CUCTEMaTU3UPOBATh U 000OIINTE CBEACHUS O PEIICHUH LENbIX U JPOOHBIX
paIrMoHAIBHBIX YPABHEHHH C OJJHOM MepEeMEeHHOMN, CHOPMHUPOBATh YMEHHE PEIIaTh HEPABEHCTBA
BHOa ax2 + bx + ¢>0 mm ax2 + bx + ¢<0, raoe a-0.



B 51011 Teme 3aBepiiaeTca U3ydeHue palliOHAIbHBIX YPaBHEHUH C OJIHOM nepemMeHHou. B cBsa3u
C 9TUM MPOBOAUTCS HEKOTOpOE 0000IIeHNe U yriy0ieHue cBeieHui 00 ypaBHeHuUsAX. BBoasrcs
MOHATHS LIEJIOT0 PAMOHAIIEHOTO YPaBHEHHS U ero cTerneHu. O0yJaromuecs: 3HaKOMSTCS ©
pELICHUEM YPAaBHEHMI TPEThEH CTEIIEHN U YETBEPTOU CTEIIEHHU C ITIOMOILBIO Pa3JIOKEHUS Ha
MHOKUTEJIM U BBEJICHUSI BCLIOMOTaTeJIbHON NEPEMEHHON. MeTo1 pelieHns] YpaBHEHU TyTEM
BBEJICHUSI BCIIOMOTATEIbHBIX MIEPEMEHHBIX OYyJeT MIMPOKO MCIIOJIb30BATHCS JaTbHEHIIIEM MIPH
pEIIeHUN TPUTOHOMETPUYECKHUX, JOrapu(PMUUECKUX U JPYTUX BUIOB ypaBHEHUH.

PaCH_II/IpHIOTCH CBCACHUA O PCHICHUHA ,I[pO6HO PadHuOHAJIbHBIX ypaBHCHI/Ifl. anmnec;l 3HAKOMATCA
C HCKOTOPBIMH CIICHHUAJIBHBIMHA IpUEMaMHU PCUICHUA TaAKUX ypaBHCHHﬁ.

dopMHpOBaHUE YMEHUH pelIaTh HepaBeHCcTBa BUaa ax2 + bx + ¢>0 nim ax2 + bx + ¢<0, rae a-
0, ocymecTBIsIETCS € OMOPOI Ha CBEJCHUS O IrpaduKe KBaApaTHYHON (PYHKIUH (HATpaBICHUE
BETBEH Mmapadosibl, €€ pacrnoaokeHne oTHocuTeNbHO ocu OX).

Vuaiuecs 3HaKOMSTCS C METOA0M HHTCPBAJIOB, C IIOMOIIBIO KOTOPOI'O pCHIAOTCA HECIIOKHBIC
panuoHaJIbHbIC HCPABCHCTBA.

3. YpaBHe}mﬂ H HEPABCHCTBA C IBYMA IIEPEMECHHBIMU

VYpaBHeHUE ¢ ABYMS IEPEeMEHHBIMU | ero rpaduk. CHCTEeMBbl YpaBHEHUI BTOPOH CTETICHU.
Pemenne 3a1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHMM BTOpOM creneHu. HepaBeHcTBa ¢ 1ByMs
IIEPEMEHHBIMU U UX CUCTEMBI.

OcHoBHAas ueJjab - BBIpa6OTaTI> YMCHHC pCIIaATh HpOCTGﬁH.IPIC CUCTCMBI, COACPIKAIIINUEC YPABHCHUC
BTOpOfI CTCIICHU C ABYMA IICPEMCHHBIMU, U TECKCTOBBIC 3aa4U C IOMOIIBIO COCTABJICHUSA TAKHUX
CHCTCM.

B nanHoOIi Teme 3aBepiiaeMcsi U3y4€HHE CUCTEM YPaBHEHUM ¢ ABYMs NepeMeHHbIMU. OCHOBHOE
BHUMAaHHE YJENISAETCS CUCTEMaM, B KOTOPBIX OJTHO U3 YPAaBHEHUM IIEPBOM CTENEHH, a IPYroe
BTOpOil. 3BecTHBIN 00yyarommmcs crnoco0 Mo ICTAaHOBKM HAaXOAUT 3/1€Ch NajbHelIee
IIPUMEHEHHNE U NTO3BOJISIET CBOJANTH PEHIEHNUE TAKUX CUCTEM K PELICHUIO KBaJAPAaTHOIO
ypaBHeHHs. O3HaKOMIICHHE 00yYaroIuXcs ¢ IpUMEepaMH CUCTEM YpaBHEHHH C IByMsI
NEPEMEHHBIMH, B KOTOPBIX 00a ypaBHEHHsI BTOPOM CTENEHH, TOHKHO OCYIIECTBIATHCS C
JIOCTATOYHOM OCTOPOXKHOCTBIO U OTPAaHUYUBATHCA NPOCTEHIIMMU IpuMepaMu. [IpuBinedenune
U3BECTHBIX 00yUaromuMcs TpauKoB MO3BOJISET IPUBECTH MPUMEPHI ITpaUUecKoro pereHus
cucteM ypaBHeHUH. C MOMOIIBIO rpadUuecKUX MPEeICTaBICHUA MOYKHO HArJISIHO MTOKa3aTh
00y4aromuMcsi, YTO CUCTEMBI IBYX YPaBHEHMH C IByMsI IEPEMEHHBIMHI BTOPOM CTETIEHU MOTYT
UMETb OJIHO, /IBa, TPH, YEThIPE pEIIeHU U HEe UMETh perieHuil. PaspaboTanHblii
MaTeMaTUYECKUH armnapar Mo3BoJIsAeT CYIECTBEHHO PACIIMPUTh KIACC COAEPIKATEIbHBIX
TEKCTOBBIX 3a]1a4, PELIAEMBbIX C IIOMOILBIO CUCTEM ypaBHEHM. [3ydeHne TeMbl 3aBepiaeTcs
BBEJICHUEM IOHATUI HEPABEHCTBA C ABYMsI [IEPEMEHHBIMU U CUCTEMbI HEPABEHCTB C ABYMS
nepeMeHHbIMH. CBeJleHHs 0 rpaduKax ypaBHEHHI ¢ IByMsI IEPEMEHHBIMU HCIIONB3YeTCs TIPU
WJUTFOCTPALIMM MHOKECTBA PELIEHUI HEKOTOPBIX MPOCTEMIINX HEPABEHCTB C JBYMS
MIEPEMEHHBIMU U UX CUCTEM.

4. Ilporpeccuu

Apudmernueckas 1 reoMmeTpuueckas mporpeccuu. @opMyIbl n-ro YieHa U CyMMBI IIEPBBIX N
YJIEHOB IIporpeccuu. beckoHeuHo yObIBaroIas reoMeTpuyecKas Iporpeccusl.

OcHoBHasi weJb - 1aTh MOHATHSA 00 apu(PMETHIECKOM U TEOMETPUUECKON MPOTPECCUAX KaK
YUCJIOBBIX ITOCIICO0OBATCIIbHOCTAX OCO6OF0 BHUAA.



[Tpu u3ydeHnu TeMbl BBOJUTCS MOHATHE TIOCIEI0BATEIbHOCTH, Pa3bsICHAETCS CMBICI TEPMUHA
«n-¥ YJIeH MOCJIeI0BATEIbHOCTU Y, BHIPA0ATHIBACTCSI YMEHHE UCIIOIB30BaTh MHIEKCHOE
0003HaueHHe. DTH CBEACHUS HOCSIT BCIIOMOTATEIbHBIN XapakTep U UCIOJIb3YIOTCS JIs U3yUeHUs
apupMETUYECKON U TEOMETPUUYECKON TTPOTPECCHiA.

Pabora ¢ popmynamu n-ro ujieHa ¥ CyMMbI IEPBBIX N YWICHOB MPOTrPECCHil, TOMHUMO CBOETO
OCHOBHOTI'O Ha3HAYE€HUs1, TO3BOJISIET HEOJHOKPATHO BO3BPALIATHCS K BBIYMCICHUSM,
TOKIECTBEHHBIM MPEOOPA30BAHMSM, PEIICHUIO YPAaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmaTpuBaroTCs XapaKTepuCTUUYECKHE CBOMCTBA apu(hMETHUECKON U T€OMETPUUYECKOM
IIPOTPECCHUi, YTO MO3BOJISIET PACIIUPUTD KPYT IpelaraeMbIx 3ajau.

5. Dy1eMeHTBhI KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEH

KOM6I/IHaTOpHOC MMpaBHUJIO YMHOKCHMUL. HepeCTaHOBKI/I, pasMCIICHUs, COUCTAaHUA.
OTHOCHTEIbHAS YaCcTOTa U BCPOATHOCTDH cnyqaﬁﬂoro COOBITHSI.

OcHoBHas meJb - O3HAKOMUTD 06yqa}01111/1xc;1 C NOHATHUAMU NIEPCCTAHOBKH, PAa3MCIICHN,
COUCTaHuA U COOTBECTCTBYIOIIMMHA q)OpMYJIaMI/I JJIA 1IoACUYETa UX YHCilia, BBECTH ITIOHATUA
OTHOCHUTEJIBbHOM YaCTOTHI U BCPOATHOCTH cnyqaﬁHoro COOBITHS.

W3ydeHne TeMbl HAUMHAETCS C PEIICHHs 33/1a4, B KOTOPBIX TpeOyeTcs COCTaBUTh T€ WM HHbBIE
KOMOHMHAIIMU 3JIEMEHTOB U MOACYUTATh UX YUCI0. PazbsicHsAeTCss KOMOMHATOPHOE MTPaBUIIO
YMHOXEHHUS, KOTOPOE HCIONb3YeTCs B JalIbHEHIIIeM MPH BbIBOAE (popMyIT s moacuéra ynucia
MePEeCTaHOBOK, pa3MelleHu u coueTanuii. [Ipu u3ydennn naHHOro MaTepuana He0OXO0AUMO
0o0paTUTh BHUMaHHE O0YUYaIOIUXCsI HAa Pa3IMuue MOHATUH «pa3MEIIeHUEe» U «COYETaHHe,
chopMupOBaTh Y HUX YMEHHE OMPEACIIATh, O KAKOM BHJI€ KOMOUHAIIMI HJIET PeUb B 3aa4e.

B nanno#i TeMe oOydarouecs 3HaKOMSTCS ¢ HaYaJIbHBIMH CBEICHUSIMU U3 TEOPUH
BEpPOSTHOCTEH. BBOASATCS MOHATHS «CITy4ailHOE COOBITHEY, «OTHOCUTEIIbHASI 4aCTOTa,
«BEPOATHOCTD CIy4aHOTO COOBITHS». PaccMaTpuBalOTCs CTATUCTUYECKUN U KITACCUYECKUN
MOAXOBI K OMPEACIICHUIO BEPOATHOCTH CIIy4altHOTO COOBITHS. BakHO 0OpaTUTh BHUMAHHE
00y4aromuxcs Ha TO, YTO KJIACCHUECKOE OMpPEIETICHHE BEPOSITHOCTH MOYKHO MTPUMEHSITh TOJIBKO
K TaKUM MOJIECJISIM PEaTbHBIX COOBITUH, B KOTOPBIX BCE UCXOIBI SBIISIFOTCS PABHOBO3MOKHBIMH.

6. IloBTOpenue
Y4eOHO-MEeTOANIECKHH KOMILIEKC

Anrebpa-7:yueOnuk/aBrop: F0.H. Makapsrues, H.I'. Munatok, K.H. Hemkos, C.b. CyBoposa,
IIpocsemenue, 2021 rox.

Anrebpa-8:yueonuk/aBrop: F0.H. Maxkapsrues, H.I'. Munmtok, K.H. Hemkos, C.b. CyBopoBa,
ITpocsemenue, 2019 rox.

Anrebpa-9:yueOnuk/aBrop: F0.H. Makapsiues, H.I'. Munatok, K.H. Hemkos, C.b. CyBoposa,
IIpocsemenue, 2019 rox.

Munmiok H.I'., Paboune mporpammer Anredpa 7-9 knaccsl, M.: IIpocBemenne, 2014r
I'mazkoB 0.A., I'anamBumu M.S1., Tectsl mo anredpe 7 kinace, M.: Dk3amen, 2015

I'mazkoB 0.A., 'anamBuim M.S., CamocTosTeNbHBIE U KOHTPOJIBHBIE pa0OTHI 10 anredpe 7
knacc, M.: Ok3amen, 2015

Epuna T.M., PaGouas terpaas no anredpe B 2-X yacTsax 7 kiacc, M.: Dx3amen,2015



Epuna T.M., PaGouas terpans no anredpe 8 kinacc, M.: Dk3amen,2015
Epuna T.M., PaGouas terpaap no anredpe 9 kimacc, M.: Ox3amen,2015
I'mazkoB 0.A., I'anamBwm M.S1., Tectsr o anredpe 8 kinace, M.: Dk3amen, 2015
I'nmazkoB 10.A., I'anamBumm M. ., Tects o anredpe 9 kimace, M.: Dx3amen, 2015

Hynuaunpsia FO.I1., Kponrays B.JI., Anrebpa 8 kinacc Temarnueckue tectsl, M.: [IpocBemenue,
2016

Hynuaunpsia FO.I1., Kponrays B.JI., Anrebpa 7 kinacc Temarnueckue tectsl, M.: [IpocBemenue,
2016

Hynuuneis FO.I1., Kponrays B.JI., Anrebpa 9 knacc Tematuueckue tectsl, M.: [IpocBemienue,
2017

MaxkapsrueB FO.H., Munatok H.I'., KpaitneBa JI.b., Anre6pa 9 knace lunaktuueckuil MaTepua,
M.: Ilpocsemienue, 2015

Makapseiues FO.H., Munaiok H.I'., Kpaitnesa JI.b., Anrebpa 7 xnacc J{ugaktuueckuil marepual,
M.: IIpocemienue, 2016

MaxkapsrueB FO.H., Munatok H.I'., KpaitneBa JI.b., Anre6pa 8 knace Jlunaktuueckuil MaTepua,
M.: Ilpocsemienue, 2017

HUcnouab3oBanue 6anka KMUMoB o npeamery

MakapsrueB FO.H., Munaiok H.I'., KpaitneBa JI.b., Anrebpa 9 xnacc ugaktudeckuii marepual,
M.: [Ipoceemienue, 2015

MakaperueB FO.H., Munatokx H.I'., Kpaiinesa JI.b., Anrebpa 7 kiacc /lunaktnyeckuil Mmatepuad,
M.: [Ipoceemenue, 2016

MakapserueB FO.H., Munaiok H.I'., Kpaitnesa JI.b., Anre6pa 8 knacc ugaktuueckuil marepual,
M.: IIpocBemenue, 2017

Hcnoab30Banne coBpeMeHHbIX 00pa30oBaTeIbHbIX TEXHOJIOTH B 00pa3oBaTe/ibHOM
npouecce.

pasBUBaloIee 00y4yeHue;

npo0OiieMHOE 00y4YeHHUE;

JIMYHOCTHO — OPUECHTHPOBAHHBIC TEXHOJIOTUH
pPa3HOYpOBHEBOE OOYUEHHUE;

KOJUIEKTUBHYIO CUCTEMY OOyUEHUs;

TEXHOJIOTUIO H3y4eHHs n3o0peTarensckux 3anad (TPU3);
UCCIIEeI0BAaTEIbCKHE METO/Ib B 00YyUCHNUY;

IPOEKTHBIC METOABI O0yUYeHNS;

TEXHOJIOTHIO MCIIOJIh30BaHUSA B O0YYCHHH HTPOBBIX METOJIOB: POJICBBIX, ICIOBBIX U IPYTHX
BUJIOB O0YYArOIINX UTP;

0o0ydeHue B COTpYAHNYECTBE (KOMaH/IHAs, TPYIIOBas padoTa);



UH(POPMALMOHHO-KOMMYHUKALMOHHBIE TEXHOJIOTHH;
310pOBbecOEperaroIue TEXHOJIOIHH.

s obecriedeHus mI010TBOPHOTO Y4eOHOTO Mpoliecca MpenoiaraeTcs NCIob30BaHue
uH(pOpPMAIIUK U MaTEPUAIIOB clieAyromux NHTepHeT — pecypcoB:

MunncrepeTBo obpasoBanus Pd: hitp://www.ed.gov.ru/ ; hitp://www.edu.ru

Tecruposanwue online: 5 - 11 kmaccsr: http://www.kokch.kts.ru/cdo

[lenarornueckas Cerb «MetoaucTbl.py» MaTtemaruka B 1IKOJIE

HoBele TexHomoruu B oopasosanuu: http://edu.secna.ru/main

[MyreBoauTens «B Mupe HAyKH» JUIS MIKOJIBHUKOB: hitp://www.uic.ssu.samara.ru

Merasuuukinonenus Kupumna u Medoaus: http://mega.km.ru

caiitel «QHUMKIoOnenuin»: http://www.rubricon.ru/; http://www.encyclopedia.ru

CaiT I caMo00pa30BaHus U OH-JalH TecTupoBanus: http://uztest.ru/

JIOChE IIKOJILHOTO YYUTeNsl MareMatuku: http://www.mathvaz.ru/

Caiit yuurens mareMatuku lllanomuankosa M.M.
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