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B 2022-2023 yu.r. mpu cocTaBieHnn padoveil mporpaMMbl YUTEHBI:

- Konuenmus npenoaaBanus yue6Horo kypca « Anare6pa» B 00pa3oBaTeIbHbIX OPraHU3aIMIX
Poccwuiickoii penepammu, peaan3yrmux OCHOBHBIE 0011e00pa3oBaTeIbHbIe TPOrPaAMMBI,
yTBepkaeHa pemenreM Komerun Munucrepctsa npocsenieHus Poccuiickoit @enepanuu
(mpotoxout ot 23 okTsa6pst 2020 1. No [1K1BH);

- METOAMYECKUE PEKOMEHIALNH JIIsl 00pa3oBaTeNbHbBIX opranusamnuii KpacHomapckoro kpas o
npernoiaBaHuy yuyeoHoro npeamera «Anredpa» B 2021—- 2022 yyeGHoM roay;

- PEKOMEH/IALIUU IO COCTABJICHUIO pabouuXx MporpamMm yueOHbIX mpeameToB, KypcoB u KTII ot
13.07.2021 Ne 47-01-13-14546/21, nononHUTENbHBIC PAa3bSICHEHUS K PEKOMEHIAIHSM OT
10.08.2021 Ne 47-01-13-16923/21,;

- [Ipumepnas [Iporpamma Bocimranus (OnoOpeHa pemeHneM (eneparbHOTo y4eOHO-
METOAMYECKOr0 00bEeTUHEHHUS 110 001IeMy 00pa3oBanuio (mpoTokos ot 2 utons 2020 r. Ne 2/20).
B cootrBercTBuu ¢ Ilpukaszom Munnpocsemenust Poccun ot 11.12.2020 Ne712 o BHECEHUH
n3meHeHuit Bo ®I'OC obmiero o6pa3oBaHus, B 4aCTH pabOYMX MPOTPaMM YI€OHBIX MPEIMETOB,

KypcoB, koTopble ¢ 2021-2022 yyeOHOro roga J0HKHbBI COAEPKATh TEMaTHYECKOE IUIAHUPOBA-
HUE, ¢ yUETOM IIPOrpaMMbl BOCIIUTAHUS, C YKa3aHUEM KOJIMYeCTBa YacOB, OTBOJIMMBIX Ha
OocBOeHHME Kax 10l TeMbl. Ha ocHoBanuu pacnopsokenus [Ipasutenscrsa PO ot 29.05.2015r
Ne996-p «O6HOBNIEHNE BOCIIUTATENLHOTO Mpoliecca ¢ y4ETOM COBPEMEHHBIX JOCTHKECHUN HAYKU
Y Ha OCHOBE OTEUECTBEHHBIX Tpaauuuii» Ctpareruu pa3sutus Bocnutanus B PO Ha nepuon 1o
2025 rona uCHoab3yIOTCSI OCHOBHBIC HAPABICHUS BOCIIUTATEIBHOMN 1€ATeIbHOCTHU:

1. I'paxxgaHcKoe BOCTIUTAHUE;

2. [larpuoTnueckoe BocruTaHue U GOPMUPOBAHUE POCCUNCKON UIEHTHUYHOCTH;
3. JlyXOBHO€ U HPABCTBEHHOE BOCIIMTAHUE JICTEH HA OCHOBE POCCUICKUX IIEHHOCTEH;
4. Ocretnyeckoe BocnuTanue. [IpuoOiienue aeTeit K KyabTypHOMY HACIIEIHIO;

5. dusnueckoe BocnuTaHue, GOPMUPOBAHUE KYIBTYPHI 310POBbS M SMOLIMOHAIBHOIO
Onaromnoay4us;

6. TpymoBoe BocriuTanue u MpodecCHoHaATHFHOE CaMOOIIPEICIICHHIE;
7. DKOIOTMUECKOE BOCIIUTAHHUE;

8. ]_IeHHOCTI/I HAY4YHOTO ITO3HAHUA.

1.JInyHOCTHBIE , METANIPEIMETHbIE M NpPeAMEeTHbIE Pe3yJbTAThl OCBOEHUSA

Kypca ajareOpnl 7- 9 Kiacchl

[Iporpamma obecnieunBaeT GOpMUPOBAHNE TUIHOCTHBIX, METANPEIMETHBIX, TPEAMETHBIX
pe3yJIbTaTOB, JOCTHKEHHUE CICIYIONINX PE3YJIbTaTOB OCBOCHHS 00pa30BaTEIbLHOM MPOrpaMMBbI
OCHOBHOTO 00IIIeT0 00pa30BaHMS:

JIuunocmmuuie pe3yibmamol OMpa’x;carom, 8 MOM YUCIE 8 YACHU:

1. Ilampuomuuecrkoeo 6ocnumanus:
LIEHHOCTHOT'O OTHOLLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HayYHOMY HacJI€JHI0, IOHUMAas 3HaYEHHsI MATEMaTHKU B )KM3HU COBPEMEHHOIO
o01iecTBa, CHOCOOHOCTH BJIAIETh JOCTOBEPHOM HH(pOpMAaLMEN O IEePEIOBBIX
JOCTHUKEHUSX U OTKPBITUAX MUPOBOM U OTE€UECTBEHHOW MaTEMaTHKH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa U 00OIIECTBA;



2. I'pasicoanckozo éocnumanus u HpaBCMBEEHHO20 0CNUMAHUA 0emell Hd OCHO8e
POCCUTICKUX MPAOUYUOHHBIX YEHHOCMEl.!

MPEJICTABICHUE O COITMAIBHBIX HOPMax | MpaBHUIIaX MEXIMYHOCTHBIX OTHOIICHU! B
KOJUIEKTHUBE, TOTOBHOCTH K Pa3HOOOPa3HOIl COBMECTHOMN JESATEIbHOCTH MIPH BBITOJTHEHUT
yueOHBIX, I03HABATEIbHBIX 33144, BHIIOJIHEHUN YKCIEPUMEHTOB, CO3JJaHUN Y4EOHBIX
IPOEKTOB, CTPEMJICHHSI K B3aMMOTIOHMMAHHUIO ¥ B3aMOIIOMOIIY B IPOILECCE ITOM
y4eOHOIl 1eITeNbHOCTH; TOTOBHOCTH OLIEHHUBATh CBOE MOBEJCHHUE U MOCTYIIKU CBOUX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCIIEACTBUI MOCTYIIKOB;

3. Honynsapusayuu Hayunwix 3uanuu cpeou demeil (Llennocmu HayuHo20 NO3HANHUS):
MupoB033pEeHYECKHX MPEICTABICHUI COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKH U COCTABIISIONINX OCHOBY JJIsi HOHUMAHUS CYIIHOCTHA HAYYHOU KapTHUHBI
MUpa; MPEeACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTUS IPUPOJIBI,
B3aMMOCBSI35IX YEJIOBEKA C MPUPOIHON CPEO, O POJIM MATEMATHKH B TO3HAHUU
3aKOHOMEPHOCTEM;

MO03HABATEJILHBIX MOTHBOB, HAIIPABIIEHHBIX Ha MOJTy4Y€HUE HOBBIX 3HAHUI MO MaTeMaTuUKe,
HEOOXOUMBIX 7151 OOBSICHEHHSI HaOJII01aeMbIX MTPOIIECCOB U SBIICHUI;

MO3HABATEIILHON ¥ MH(DOPMAIIMOHHON KYJIBTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENILHOM paboThI ¢ yUeOHBIMU TEKCTAMH, CIIPABOYHOM JINTEPATYPOil,
JOCTYITHBIMU TEXHUYCCKUMU CPEACTBAMH HH(DOPMAIIMOHHBIX TEXHOJIOTHH;

UHTepeca K 00yYeHHIO U TIO3HAHUIO, JII0003HATEIbHOCTH, FTOTOBHOCTH U CIIOCOOHOCTH K
camM000pa3oBaHuI0, UCCIIEOBATENHCKOM 1eATEeIbHOCTH, K 0OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTH U YPOBHS O0yUYCHUS B TabHEHIIIEM;

4. Qusuuecko2o 6ocnumManus U GopmMupo8aHus Kyiomypvl 300p06bsl
Oco3HaHus IEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLIEHHUSI K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3JI0POBBI 00pa3 U3HU, OCO3HAHUS MMOCIEICTBUN U HETIPUSATHS BPEIHBIX
MPUBBIYEK, HEOOXOIUMOCTH COOJIIOICHHS MPABHII OE€30MTACHOCTH B OBITY M peabHOM
KU3HU;

5. Tpyoosozo éocnumanus u npogheccuoHarbHO20 CamoonpeoeneHus
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, Y4eOHO —
UCCIIEIOBATEIHCKON, TBOPUECKON U IPYTHUX BHUIIAX ACATEIBHOCTH; HHTEpeca K
NPaKTHIECKOMY U3YUEHHIO MPO(ECcCHii U Tpy/a pa3iMyHOro pojia, B TOM YHCJIe Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUHM, 0CO3HAHHOTO BIOOpA MHANBUAYAILHON TPAEKTOPUU
MPOJOHKEHHUST 00pa30BaHUS C YU€TOM JTUYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K
MaTeMaTHKe, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH;

6. Oxonocuuecko2o socnumanus



9KOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOLIEHHUS K IPUPOJE KaK HCTOYHUKY JKU3HU Ha 3emile,
OCHOBE €€ CYIIIECTBOBAHHUS, TOHUMAaHHUs [IEHHOCTHU 37I0POBOr0 U 6e30macHoro oopasa
YKU3HHU, OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY
3JI0POBbIO, OCO3HAHMSI IEHHOCTH COOJIIOIEHUS ITPaBUJl 0€30I1aCHOr0 MOBEIEHUS NIPH
paboTe C BellecTBaMu, a TAK)XKE B CUTyallUsAX, YTPOXKAIOLIUX 3JOPOBbIO M KU3HU JIIOJEH;
CHOCOOHOCTH MPUMEHSATH 3HAHUS, TIOTyd9aeMble IPU U3yUCHUH TPEAMETa, I PELICHUs
3a/1a4, CBA3aHHBIX C OKPY’KAIOIIEH IPUPOJIHON CPENOM, TOBBIIICHUS YPOBHS
9KOJIOTUYECKOH KYIbTYphl, 0CO3HAHMS INI00AIBHOIO XapaKTepa 3K0JI0rMYECKUX IpolieM
U IyTeH UX peLIeHHs NOCPEICTBOM METOI0B MaTEMAaTHUKH;
HKOJIOTHYECKOTO MBIIIUICHUS, YMEHHUSI PYKOBOACTBOBATHCS UM B ITO3HABATEIHHOMH,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

B memanpeomemmnom nanpagnenuu:

1) yMeHue caMOCTOATENbHO IIJIAHUPOBATh aJbTEPHATUBHBIE IIYTH JOCTMXKEHUS LENeH,

OCO3HAHHO BBIOMpATh HanOoJee 3PPEeKTUBHBIC CIIOCOOBI PEIICHUs YUYEOHBIX U MO3HABATEIHLHBIX

3a/1a4;

2) yMeHHE OCYHIECTBIISITH KOHTPOJIb 1O Pe3yJibTaTy M IO CHocoOy JCHCTBHS Ha YpOBHE

IMPON3BOJILHOI'O BHUMAaHHA U BHOCHUTD H€06XO[[I/IMI)I€ KOPPCKTHUBLI;

3) yMeHHME aJeKBAaTHO OIICHUBATh MPaBUJIBHOCTh WJIM OMIMOOYHOCTH BBINOJTHEHUS y4eOHOM

3aJaa4u, eé 06’LCKTI/IBHYIO TPYAHOCTDb U COOCTBEHHBIE BO3MOYKHOCTH €€ peLICHUA;

4) 0CO3HaHHOE BIIAJIECHUE JIOTHYECKUMHU JCUCTBUSIMU OMPEEICHUST TOHITHI, 0000IIeHus,
YCTaHOBJICHHS aHANIOTUH, KiIaccu(UKAIMM Ha OCHOBE CaMOCTOSITEIBHOTO BHIOOpAa OCHOBAHUU U

KPHUTCPUCB, YCTAHOBJICHUA POAOBUIOBBIX CBH3Cﬁ;

5) YMCHHUEC YCTAHABIIMBATD NPUINHHO-CICACTBCHHBIC CBA3H, CTPOUTH JIOTUICCKOC PACCYKICHUC,

YMO3aKJIHOUYCHUEC (I/IHIIYKTI/IBHOG, ACAYKTHBHOC U 110 aHaJ'IOFI/II/I) " BBIBOJbI,

6) yMeHue co3daBaTh, NMPUMEHATh M MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMYECKHE CPEJCTBA,

MOJACIIN U CXEMBI JJId pCUHICHUA y‘—Ie6HI)IX M I1I03HABAaTCJIbHBIX 3a/1a4,

7) yMeHuEe OpraHHU30BBIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JI€ATEIBHOCTH C
YUHTEJIEeM U CBEPCTHUKAMH: OINpPENeNsITh LeIH, pacnpeaeneHue QyHKIUN U pojeil yuacTHUKOB,
B3auMoJIeiicTBUe U 00muMe crnocoObl paboThl; yMeHHe padoTaTh B TpyIIe: HaxXoIuTh oOIee
peleHre M paspemiatb KOH(QIMKTHI Ha OCHOBE COIJIACOBaHMS MO3MLMH W y4é€Ta HWHTEpPECOB;

CIIymath napTaépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

8) cdopMHpPOBAaHHOCTh Y4e€OHOW | OOIIENOJB30BATEIILCKOM KOMIETEHTHOCTH B 00JacTH

UCIIOJIb30BaHUsl MH(POPMAIIMOHHO-KOMMYHUKaMOHHBIX TexHonoruil (MKT-komnereHTHOCTH);



9) MepBOHAYAIbHBIC TPEACTABICHUs 00 HACSIX MU O METoJaX MaTeMaTHKh Kak o0

YHUBEPCAIbHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEIICTBE MOJCIMPOBAHUS SIBJICHUHN U IIPOLIECCOB;

10) ymeHue BHIETh MaTeMaTHYECKYIO 33Jady B KOHTEKCTE MPOOJEMHON CUTYaIlMH B JIPYTUX

JUCLHUIIIIMHAX, B OKPYKaIOLIEH KU3HH;

11) ymeHHMe HaXOAWTH B PA3IMYHBIX MCTOYHHMKAX MHPOPMALHNIO, HEOOXOIUMYIO JUIS PEIICHHUS
MaTeMaTHYeCKuX MpoOIeM, W TMPeICTaBlIATh €€ B MOHATHOH (opMme; MPUHUMATH pEIIeHUE B

YCIIOBUSIX HEMOJHOM U N30bITOYHON, TOYHON U BEPOSTHOCTHOM HH(OpMALINK;

12) YMCHHE IMOHUMAThb M HCIIOJB30BAaTh MaTEMAaTHYCCKHUEC CPpEACTBa HAIrJIAAHOCTH (pI/ICYHKI/I,

YEepTEekKH, CXEMBI U JIP.) JUIS WUTIOCTPALIUH, UHTEPIIPETAINH, apTyMEHTAllUH;

13) YMCHHC BbIIBUT'aTh I'MIIOTE3bI IIPHU PCIICHUU y‘IC6HLIX 3aJa4 U IIOHUMAaThb HCO6XOI[I/IMOCTL

UX MPOBEPKH;

14) YMCHHUEC MNPUMCHATbL HWHAYKTUBHBIC W JACAYKTHBHBIC CII0COOBI paccyxcz[eHHﬁ, BUICTH

PA3JIMYHBIC CTPATCTHUU PCUICHUS 3a4a4,

15) noHuMaHue  CYIIHOCTH QIrOPUTMHYECKUX IPEANUCAaHUNH U YMEHHME JIEHCTBOBAaTb B

COOTBCTCTBUH C ITPCAJIOKCHHBIM AJITOPUTMOM;

16) ymeHue camMOCTOSITEIbHO CTaBUThH LIE€H, BBIOMPATh U CO3/1aBaTh aIrOPUTMBbI JJIsl PELICHUS

y4eOHBIX MaTeMaTUYECKUX MPoOiIeM;

17) ymeHMe MIaHUPOBATh U OCYLIECTBIISTH JAEATEIbHOCTh, HAIIPABJIEHHYIO HAa pElIeHHE 3a/1a4

MCCJIEI0BATENBbCKOTO XapakTepa.
B npeomemmnom nanpagnenuu:

1) yMeHHe paboTaTh € MaTeMaTHYEeCKUM TEKCTOM (CTPYKTYpUPOBAaHUE, W3BIICUCHHE
HeoOXxoauMol MH(pOpMalMK), TOYHO M TPaMOTHO BbIpaXaTh CBOM MBICIM B YCTHOH U
IIMCbMEHHOW PEUM, NMPUMEHAS MAaTEMaTHYECKYI0 TEPMHUHOJIOTMIO U CUMBOJIMKY, MCIOJIb30BaTh
pa3inyHble S3bIKM MaTeMAaTUKH (CIIOBECHBIH, CHUMBOJIMYECKUU, rpaduueckuii), 000CHOBBIBATH

CYXKIACHUA, MPOBOANUTH K.]'IaCCI/I(l)I/IKaL[I/IIO, JOKa3bIBATh MaTEMATUUYCCKUEC YTBCPKIACHU A,

2) BiajgeHue 0a30BBIM TMOHSATHWHBIM amnmapaToM: MMETh MPEACTABICHHE O 4YHCIe, BIaJcHUE
CUMBOJIHBIM SI3BIKOM  aNreOphl, 3HAHWE OJIIEMEHTAPHBIX (PYHKIIMOHAIBHBIX 3aBUCHUMOCTEH,
dbopMUpOBaHUE MPEACTABICHUN O CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEalbHOM MHUPE U O
Pa3IMYHBIX CHoco0ax WX H3ydeHus, 00 OCOOEHHOCTSX BBIBOJIOB M IPOTHO30B, HOCSIIUX

BEPOSITHOCTHBIN XapaKTep;



3) yMeHHE BBINIOJHATH alreOpanyeckre MpeoOpa3oBaHMs PAIMOHAIBHBIX BBIPAKCHUH,
MMPUMCHATh HUX I PCHICHHA y‘-ICGHBIX MAaTEMATHYCCKUX 3aJa4 H 3aJa4d, BO3HHMKAIOIIHUX B

CMEXHBIX YUeOHBIX MTpEeIMeTax;

4) yMmeHHEe TOJb30BATHCS MATEMaTHUYECKUMH (QOPMYIaMU U CaMOCTOSITEIIBHO COCTaBIISThH
(GopMynbl 3aBUCUMOCTEHl MEXIy BEIMYMHAMH Ha OCHOBE OOOOLICHMS YacCTHBIX CIY4aeB U

OKCIICPUMCHTA,;

5) yMmeHue pemiath JMHEWHbIE U KBaJpaTHbIC YPAaBHEHMsI U HEPABEHCTBA, a TAK)Ke MPUBOAUMBIE
K HUM YpaBHEHHs, HEPaBEHCTBA, CUCTEMbl; MPUMEHATh rpaduueckue MpencTaBICHUS s
pELIeHUs] U UCCICIOBAHUS YpaBHEHUN, HEPABEHCTB, CUCTEM; MPUMEHATH MOJIYYCHHBIC YMEHUS

AJid pCHICHUA 3aaa4 U3 MaTCMAaTUuKH, CMCKHBIX IIPCAMETOB, IIPAKTUKH

6) OBJIAJICHUEC CHUCTeMOH (DYHKIMOHAIBHBIX TIOHATHH, (QYHKIMOHATHHBIM SI3BIKOM H
CHUMBOJIMKOW, YMEHHE CTPOUTh Tpaduku (QYHKIUI, ONHCHIBATH MX CBOWCTBA, HCIOJIbH30BATh
(GyHKIMOHATBHO-TpaGHUECKIE MTPEICTABICHHS IS OTIUCAHKS U aHAJTN3a MATEMAaTHYCCKHX 3a1a4

Y pEaJbHbIX 3aBUCUMOCTEN;

7) OBJIAAICHUC OCHOBHBIMHU crocodamMu NpeaACTaBJICHNUA W aHaJIn3a CTATUCTHUYCCKHUX IdHHBIX;

YMCHHUEC pCUIaTh 3aa4u Ha HAXOXKACHHUEC YaCTOTbI U BEPOATHOCTU CJIy‘IB,fIHI:IX CO6I)ITI/H>'I;

8) YMCHUC [TPUMCHATD U3YUCHHBIC ITOHATHSA, PE3YJIbTAThl U METOABI IIPU PCIICHUU 3a1aY U3
PA3JIMYHBIX Pa3acioB Kypca, B TOM YHCJIC 3aJia4, HC CBOAAIINUXCA K HCITOCPECACTBECHHOMY
MPUMCHCHUIO U3BCCTHBIX aJITOPUTMOB

IMaanupyemsblie pe3yabTaThl OCBOEHHSI Kypca ajredpsl B 7—9 kiaaccax

7 kjaacc

PAILIMOHAIJIBHBIE YNCJIA
BrinmyckHUK HayuduTCA:
1) moHUMaTh OCOOEHHOCTH JIECATHYHONW CHUCTEMBI CUUCIICHUS;
2) BIAJETh TOHSTHSIMH, CBSI3AHHBIMHU C JCJIMMOCTBIO HATYpaJIbHBIX YHCEIT,
BBIITyCKHUK TOJIYYUT BO3MOKHOCTb:
3) NO3HAKOMUMbCA C NOZUYUOHHBIMU CUCMEMAMU CYUCTEHUSI C OCHOBAHUAMU, OMAUYHBIMU
om 10;
ﬂEﬁCTBHTEHBHBlE YHUCJIA

BBIITYyCKHUK Hay4YUTCS:

1) ucnonp30BaTh HayallbHBIE IMPEICTABICHHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN,

Buinycknux noiyuum 603Mo*CHOCMb.

2) pazeumv npedcmagienue O UYUCAe U YUCTIOBLIX CUCMEMAX Om HAMypaibHblX 00
0eticmeumenbHuIX Yuces;, 0 POau 8bIYUCTICHULL 8 YeTI08eYeCKOU NPAKmuKe:

N3MEPEHUA, TIPUBJIMDKEHM A, OHEHKU

BBIITyCKHUK Hay4YuTCS:
1) ucronk30BaTh B XOJI€ PEIICHHUS 3a1ad DIEMEHTApHBIC IPEICTABICHUS, CBS3aHHBIC C
NpUOMMKEHHBIMU 3HAYEHUSIMU BEJIUYHH.



Buinycknuux nonyuum 603mMoHCHOCHb:

2) NOHAMb, YMO YUCLOBbIE OAHHbIE, KOMOPbIE UCNOAb3VIOMCSA 0Nl XAPAKMEPUCIUKU
00bEKMOo8 OKpydHcaouje2o Mupa, A6IAMCA NPEUMyWecmeeHHO NPUOTUNCEHHBIMU,
umo no 3aNUCU NPUOIUINCEHHBIX 3HAYCHUU, COO0epHCAUUXCS 8 UHPOPMAYUOHHBIX
UCMOYHUKAX, MOJNCHO CYOUMb O NOZPEUHOCTNU NPUOTUNCEHUSL,

3) nonsime, umo nocpewHocms pe3yibmama EbIYUCICHUL OO0JNCHA OblMb COUMEPUMA C
NO2PEUHOCBIO UCXOOHBIX OAHHBIX.

AJITEBPAYECKHUE BBIPAXEHNA

BbINyCKHMK HayduTCs:

1) BiafeTh MOHATHAMHU «TOXJIECTBO», «TOKIECTBEHHOE MpeoOpa3oBaHHE», pellaTh
3aJa4u, cojieprkaiire OyKBeHHbIE JaHHbIe; paboTaTh ¢ GOpMysIaMu;

Buinycknux nonyuum 603modcnocms:
2)Hayuumvcsa GbINONHAMbL MHO20ULA208blE NPeobPA308aHUs PAYUOHANLHBIX GbIPAINCEHU,
NPUMEHSS, WUPOKULL HAOOP ChOCOO08 U NPUEMOS.

YPABHEHUA
BrpinmyckHUK HayuduTCS:
1) pemiaTh OCHOBHBIE BHJIbI PAllMOHAIBHBIX YPaBHEHHH C OJIHOI MEpEMEHHOM.
Buvinycknux nomyuum 603modicHocmy.:
2) ognademuv cneyuanbHbiMUu NpUeMami. peuleHus ypasHeHul.

8 kiacc
PAIIMOHAJIBHBIE YMCJIA

BrITTycKHUK Hay4dUTCS:

1) BeIpaXaTh YKclIa B SKBUBAJICHTHBIX (OpPMax, BbIOMpas HamOojee MOAXOIAIIYIO B
3aBUCHUMOCTH OT KOHKPETHOW CUTYaIUH;

2) cpaBHUBATh U yNOPSIOYMBATH PAllIOHATIBHBIC YHCTIA;

3) BBINOJHATH BBIYUCICHHUS C PAIIMOHAIBHBIMU YHCIIAMH, COYETasl YCTHBIC U MTMChMCHHBIE
MpUEMBI BRIYUCIICHUN, TPUMEHSAThH KaJIbKYIATOD;

BBITTyCKHUK TTOJTYYUT BO3MOKHOCTD:

4) nosHakoMumvcs ¢ ROZUYUOHHBIMU CUCEMAMU CUUCTEHUsSL C OCHOBAHUAMU, OMJIUYHBIMU
om 10;

5) yenybumo u pazeumos npedcmaesieHusi 0 HAMypaibHbIX YUCIAX U CEOUCMBAX OCNUMOCTIU,

JEMCTBUTEJILHBIE YUCJIA

BhIycKHUK HaydHTCS:

1) BMameTh MOHSATHEM KBAJPATHOTO KOPHS, MPUMEHSITH €r0 B BBIYHCIICHHSX.

Boinycknux noayuum 603mMoNCHOCHb.

2) passumv npedcmaegienue O Uucle U UYUCLIOBbIX CUCMEMAX OM HAMYPAIbHbLIX 00
0eliCmEUMEeNbHbIX YUCE]L, O PO BbIYUCTICHULL 8 YeTI08eUEeCKOU NPAKMUKe.

MN3MEPEHN A, TTPUBJIMOKEHMS, OLIEHKU

BoeiyckHUK Hay4dHUTCS:

1)ucrosib30BaTh B XOJIE PEIICHHS 3aJad dJIEMEHTapHbBIC IPEJICTABICHUS, CBSI3aHHBIC C

NpUOIMKEHHBIME 3HAYECHUSIMU BEJIMYHH.

Buinyckuux nonyuum 603mMoiCHOCTb:

2)nouams, umMoO YUCI08ble OAHHble, KOMOpble UCHONb3VIOMCA OJisl XApaKmepucmuKu

00bEKMO8 OKPYIHCAIOWEe20 MUPA, SGISIOMC NPEUMYUWECEEHHO NPUOTUNCEHHBIMU, YO NO

3anucu  NPUOTUNCEHHBIX 3HAYEHUL, COOepIHCAWUXC 68 UHDOPMAYUOHHBIX UCTOYHUKAX,

MODJICHO CYOUMb 0 NOCPEUIHOCTIU NPUOTIUNCEHUSL,

AJITEBPANYECKHUE BBIPAJKEHUM A
BBITyCKHUK HAy9IHTCS:
1) BBIMONHATH TPEOOpPa3OBaHUS BBIPAKEHUH, COJEP)KAIIMX CTENEHH C IebIMU
MOKAa3aTeSIMM U KBaJPATHBIC KOPHH;



2) BBINOTHATH TOXAECTBEHHBIC MPEOOPa30BaHUsl PAIMOHAIBHBIX BBIPAKECHUN Ha

OCHOBE NpaBWI ACUCTBUI HajJ MHOTOWICHAMH M aIreOpandecKuMu JpoOsMu;

3) BBINOJHATH DPa3/I0KEHUE MHOTOYJIEHOB HAa MHOXHTEIH,
Buinyckunux nonyuum 603mMoxicHOCMb.!
4)nayuumoca 8bINOAHAMb MHO20UIACOBblE NPEOOPA308AHUA PAYUOHANLHBIX GbIPAINCEHU,
NPUMEHSISL WUPOKULL HAOOP CNOCOO08 U NPUEMO8B,
YPABHEHUA

BhIyckHMK HaydHTCSA:

1) pemaTe OCHOBHBIE BHUIbl PAllMOHAIbHBIX YPaBHEHHWI C OJHOW NEPEMEHHOM, CHUCTEMBbI
JIByX YpPaBHEHHUH C IBYMs NEPEMEHHBIMU;

2) NoHMMaTh YpaBHEHUE KaK BAa)KHEHIIYI0O MaTEMaTHYECKYIO MOJEIb Ui OIUCAaHUS U
U3y4eHHs] Pa3sHOOOPA3HBIX pEANbHBIX CUTYAIUi, peliaTh TEKCTOBbIE 3aJjaud aareOpanyeckum
METOJOM;

3) npuMmeHsaTh  rpaduyeckue — NpeACTaBIE€HUS AN HUCCIEN0BaHMs YpaBHEHUI,
UCCJIE0OBAHNS U PELICHUS CUCTEM YPABHEHUM C JIBYMsl IEPEMEHHBIMH.

Buinyckuux nonyuum 603MOoHCHOCHb:

4) oenademv cneyuanbHLIMU NPUEMAMU PeuleHUs YPAGHEeHUll U CUCmeM VPA6HeHUll,
VBEPEHHO NPUMEHAMb annapam YpaeHeHull Ons peuleHusi pPasHooOPasHbIX 3a0ay U3
MAmemMamuKu, CMeNCHbIX NPeOMemos, NPaAKMuKuU,

HEPABEHCTBA

BeIlTycKHUK Hay4HTCS:

1) moHMMAaTh W TPUMEHATH TEPMHHOJIOTMIO M CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM

HEpPaBEHCTBA, CBOWCTBA YHCIIOBBIX HEPABEHCTB;

BoinycKHUK noayyum 603MOMCHOCMb HAYYUMbCA:

2) paznoobpasHbim npuemam 00Ka3amenbCmed HepaseHcms.

OCHOBHBIE TIOHATHUSA. YMCIIOBBIE ®YHKINU

BhInmyckHUK Hay4yuTCs:

1) crpouth TpaduKu DIIEMEHTAPHBIX (PYHKIMH; HUCCIEAOBATh CBOMCTBA YHCIOBBIX
(GyHKLIUI HA OCHOBE HM3y4YeHMs MOBEACHUS HX Ipa(UKOB;

BoinycKHUK noayuum 603MOMCHOCMb HAYYUMBCA:

2) npo8ooumsv uccied08anus, C8A3aAHHbIE C U3YUEHUEM CEOUCTNE (DYHKYUI.

9 ki1acc
PAIIMOHAJIBHBIE YUCIIA

BhITyCKHUK Hay4IHTCS:

1) wucmonb30BaTh MOHATHS U YYEHHsS], CBSI3AHHBIE C MPOMOPIHOHATBHOCTHIO BEIUYHH,
MPOIEHTAMH B  XOJI€ PCIICHUS MATeMAaTHYSCKUX 3a/ad W 33a7a4 W3 CMEXKHBIX IPEIMETOB,
BBITIOJTHATH HECTIOKHBIE TPAKTUYECKHIE PACUETHI.

BBITyCKHHK TIOJTYYUT BO3MOYXKHOCT:

2) Hayuumvcsa UCNONBL3068AMb NpUEMbl , PAYUOHATUSUPYIOWUE BbIYUCIEHUs, Npuobpecmu
NPUBBLIYKY KOHMPOIUPOBAMb BbIYUCTIEHUS, 8blOUPAS NOOXO0OAWUL Ol CUMYAYULU CNOCOO.

JIEMCTBUTEJILHBIE YNCJIA

BBINTyCKHUK HAay4HTCS:

1) BmajgeTh MOHSATHEM KBAJPATHOTO KOPHS, MPUMEHSTHh €r0 B BBIUYHCICHHSX.

BoinyckHux noayuum 603mMoNCHOCMb.

2) pazeums u yenyoumv 3HAHUA O OECAMUYHOU 3ANUCU OeticEUMEeNbHbIX YlUcel
(nepuoouueckue u Henepuooudeckue opoou,).

AJITEBPAYECKHUE BBIPAXEHU A
BBITyCKHUK HAy4IHTCS:
1) BBHIMOJHATH TOXJIECTBEHHBIE MPEOOpPA3OBaHUs PALMOHANBHBIX BBIPAXKEHUN Ha

OCHOBE TIPaBWJI JCWCTBUI HaJ MHOTOWICHAMH U aJreOpandecKuMu IpoOsMu;



2) BBHIMOJHATH Pa3I0KEHHE MHOTOUWICHOB HAa MHOXHUTEIH,
Buinycknux nonyuum 603modcHocms:

3) npumeHamb mModxicoecmeeHHbvle Hpeobpas’oeanus ONsl peueHus 3a0a4 U3 pPasiudHbIX

pazoenos Kypca (Hanpumep, ONs HAXONCOEHUS HAUOOIbULE2O/HAUMEHbUIE2O 3HAUEHUS.

BbIPAICEHUST).

YPABHEHU A

BrInmyCKkHUK HayduTcs:

1) moHMMaTh ypaBHEHHE KaK BRKHEHIIYI0O MAaTEMAaTUYCCKYIO MOJCIb IS ONUCAHHS W
U3yYeHHsI Pa3sHOOOPA3HBIX pEANbHBIX CUTYAIMH, pelIaTh TEKCTOBBIE 3aJaudl aireOpandyecKum
METO/IOM;

BoinyckHUK noayuum 603MOHCHOCMb:

2)npumenams epaghuueckue npeocmasieHus Ol UCCLeO08AHUS YPABHEHUU, Ccucmem

VpasHenutl, cooepicaujux OykeeHHvle Kodgh@uyuenmol.

HEPABEHCTBA

BrInyCKHUK HayduTcs:

1) pemarp JMHEWHBIE HEPABEHCTBA C OJHOM TICPEMEHHOW W WX CHUCTEMBI; PEIlaTh

KBaJpaTHbIC HEPABEHCTBA C OMOPOW Ha TpaduyecKre NpeACTaBICHUS;

2) NMPUMEHATH ammapaT HEPAaBEHCTB VIS PEIICHUs 3a7ad W3 Pa3InYHbIX Pa3JesioB Kypca.

BuinyckHUK noayuum 603mMOHNCHOCHb HAYUUMbCA:

3) pasnoobpasHvim npuemam 00KA3aMenbCmeéa HepaseHcms, VEEPEeHHO NpPUMEHSIMb

annapam Hepagencme OJisi peuleHus pa3HooOPA3HbIX MAMeMAmu4yecKux 3a0ay u 3a0ay

CMEJICHBIX NPEeOMemo8, NPAKMUKU,

4) npumenamov epaguyeckue npeocmasieHus Oas UCCLe008AHUSL HEPABEHCMS, CUCHeEM

Hepagencma, cooepacauux OyKeeHHvle Ko3gpuyuernmal.

OCHOBHBIE TTIOHATUSA. YNCJIOBBIE ®YHKIIWN

BBINyCKHUK Hay4duTCS:

1) moHMMaTh W  WCIOJNB30BaTh  (PYHKIMOHAIBHBIC TOHSTHS M S3BIK  (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUCHUS);

2) crpouTh TpadUKU OBJIEMEHTApHBIX (YHKIHIA; UCCIENOBAaTh CBOMCTBA UYHMCIIOBBIX
GyHKIMI HA OCHOBE HM3y4YEHHS TMOBEACHHS WX TpadUKOB;

3) noHuMaTh (QYHKIUIO KaK BaXHEUIIYI0 MaTEMaTHYECKYI0 MOJENIb JUIsl ONMUCAHUS
MPOILIECCOB U  SBIEHUN OKPYKAIOIIErO0 MHUpPA, NPUMEHATh (YHKIIMOHANBHBIM S3BIK IS
OTIMCAHMsI M MCCIIEIOBAHUS 3aBHCHUMOCTEH MeXIy (GU3MUECKMMH BETHYMHAMHU.

Boinycknux noayuum 603mMOoNCHOCMb HAYUUMbCA:

4) npoooums uccre008aHus, CéA3aHHbIe C U3YUEeHUeM CEOUCME (YHKYUL, 6 MOM 4Yucie ¢
UCNONB308AHUEM KOMAbIOMEPd, HA OCHOBe 2PAPUKO8 U3YYEHHBIX (YHKYUL cmpoums 6oiee
CILOdICHbIE 2pauKu (KYCOUHO-3A0auHble, C «BLIKOIOMBIMUY MOYKAMU U M.N.);

5) ucnonvzosamv yHKYUOHATbHBIE NPEOCMABNEHUs U CBOUCMBa (QYHKYUll 018 peuleHus
MamemMamuyecKux 3a0ay U3 pasiuidHbix paz0enos Kypcd.

UHNCJIOBBIE [TOCJIEAJOBATEJIBHOCTU

BhITyCKHUK Hay4IHTCS:

1) mnoHMMaTh M HCIONB30BATh S3BIK IMOCIEIOBATENHFHOCTEH (TEPMHUHBI, CUMBOJINYECKUE
0003HaveHMS ),

2) npuMmeHsATh  (GopMynbl, CBA3aHHBIE C  apUMETHYECKOW U TeOMETPUYECKOU
IpoTpeccusiMU, W amnmapar, CcOPMHUPOBAHHBIM IPH M3YyYCHWH MAPYTHX pa3leNoB Kypca, K
PELICHUIO 3a/1a4, B TOM YHUCIJIE C KOHTEKCTOM W3 PealbHOM KU3HU.

BoinyckHux noayuum 603mMONCHOCHb HAYUUMbCAL:

3) peuwiams KOMOUHUPOBAHHbBIE 3A0AYU C NPUMEHEHUEM PopmY N-20 YleHa U CYMMbl NePBbIX
Nurenos apupmemuyeckoll u 2eoMempudeckol npocpeccull, NPUMeHsmMb NPpU SMOM annapam
VPasHeHUll U HepaseHCcma,

4) nonumamv apupmemuyeckyilo U 2eoMempudecKyro npoepeccuu  Kak — @yHKyuu
HamMypanbHo20 apeymMeHma, CeA3bl8aAmyb apUphmMemuieckyro npocpeccuio ¢ JUHEUHbIM POCMOM,
2e0MempuiecKyIo — ¢ IKCHOHEHYUATbHbIM POCHOM.

OIMMCATEJIbHAS CTATHUCTUKA



BrIyCKHUK HAy4YUTCs WCIONB30BaTh MPOCTEUIINE CIIOCOOBI NPEACTABICHUS U aHAIHU3a
CTAaTHCTHYECKHUX JIAHHBIX.

Buinyckuux nomyuyum 803MOJ}CHOCHb NpUOOpecmu NepeoOHAYANIbHLIL ONbIM OP2aAHU3AYUU
cOopa OamHbIX NPU NPosedeHuU Onpoca 0OWEeCmE8eHH020 MHEHUs, OCYWECMEImMb UX AHAIU3,
npeocmasisims pe3yibmamsl Onpoca 8 uoee madauysvl, OUASPaAMMbI.

CJIVYHAUMHBIE COBBITUS U BEPOSITHOCTbD

BBITyCKHUK HAy4YUTCSI HAXOJIUTh OTHOCHTEIBHYIO YacTOTy U BEPOSTHOCTH CIYyYaiHOTO
COOBITHSL.

Buinyckuux  noayuum  803MOJCHOCMb — Npuobpecmu  ONbIM  NPOBEOeHUsl  CVUAUHBIX
IKCNEPUMEHMNOB, 8 MOM YUCTe C NOMOWDBIO KOMNbIOMEPHO20 MOOEIUPOSANUS, UHIMEPNPEeMayuu
Ux pe3yibmamos.

KOMBHUHATOPHUKA

BriyckHUK ~ Hay4dWTCsl pemiaTh KOMOWHATOpDHBIC 3a/Jadyd  Ha HAaXOXKJCHUE 4YHCIa
00BEKTOB WM KOMOWHAIIUH.

Buinyckuux  nonyuum 603MONCHOCMb HAYYUMBCS HEKOMOPbIM CNEYUATbHbIM NpUeMam
peuteHust KOMOUHAMOPHBIX 3a0a.

OO0mas xapakTepucTHKAa Kypca ajreopsl B 7 - 9 kiiaccax.

B kypce anreOpsl MOXHO BBIACIUTH CIEIYIOIIME OCHOBHBIE COJIEp)KATEIbHbIC JIHHHHU:
apudmeTrka; anredpa; GyHKIHH; BEPOSITHOCTh M CTaTHCTHKA. Hapsmay ¢ 3TuM B conepxaHue
BKIIIOUEHBI [[BA JIOMOJHUTENBHBIX METOJIOJIOTUYECKUX pasliena: JIOTUKa U MHOXKECTBA;
MareMaThka B  HMCTOPUYECKOM  PpAa3sBUTHHM, 4YTO CBSI3aHO C  peajnu3anuer  neneu
OOLIEMHTEIUIEKTYATbHOTO U OOLIEKYIBTYpHOTO pa3BuThs ydanuxcs. CoaepxkaHue KaxIoro u3
ATUX pa3/elioB Pa3BOPAUMBAETCS B COJAECPIKATEIBHO-METOJUUYECKYIO JINHUIO, IIPOHU3BIBAIOILYIO
BCE OCHOBHBIE cojiepkarenbHble TUHUH. [Ipu aToM nepBas muHust — «JIoruka u MHOKECTBaY —
CIIY’)KAT LEeNH OBJAJCHUS  YYAIIMMHUCS HEKOTOPBIMH  JJIEMEHTAaMH  YHHBEPCAJIHLHOTO
MaTeMaTUYeCKOTro s3blka, BTOpas — «MaremMatuka B HCTOPUYECKOM pPa3BUTUU» —
CIOCOOCTBYET CO3/IaHUIO OOIIEKYJIBTYPHOTO, TYMAaHHTAPHOTO (POHA M3yUdeHUs Kypca.

Copepxanne JUHHUM «ApudMeTHKa» CIHYyKUT 0a30i AN JanbHEHIIero U3ydeHus
yYaIlIUMHUCS ~ MaTeMAaTHKH, CHOCOOCTBYET  Pa3sBUTHIO WX  JIOTUYECKOTO  MBIIUICHUS,
(OpPMHPOBAHNIO YMEHHUS IOJIb30BATHCS AITOPUTMAMH, a TaK)Ke MPUOOPETEHUIO MPAKTHUYECKHX
HaBBIKOB, HEOOXOAMMBIX B IMOBCEJHEBHOH >XU3HU. Pa3BUTHE MOHATHS O YHUCIE B OCHOBHOM
IIKOJIE CBSI3aHO C PAlMOHAIBHBIMH UM UPPAIMOHATBHBIMUA YHUCIaMH, (OPMUPOBAHHUEM
IIEPBUYHBIX IIPEACTABICHUHN O JEHCTBUTEILHOM YHCIIE.

Conmepxanne JMHUU  «Anrebpa»  crocoOCTByeT  (OPMUPOBAHHMIO Yy  YYalIUXCS
MaTeMaTHYECKOTo ammapaTa Uil peUmIeHHs 3ajad M3 pa3[elioB MaTeMaTUKH, CMEXHBIX
IPEIMETOB M OKPY)KaIoLIeH peasbHOCTH. SI3bIK anreOphl MOAYEPKUBAET 3HAYEHUE MAaTeMaTUKH
KaK sI3bIKa /7151 IOCTPOEHUSI MaTEMAaTUYECKUX MOJIeJIel IIPOLECCOB U SIBJICHUI pealbHOro MUpA.

Pa3zButue aaropuTMHMUYECKOro MBILIUIEHHUs, HEOOXOAWMOro, B YAaCTHOCTH, AJS OCBOEHUS
Kypca WH()OpPMAaTHKH, W OBJIAJICHUE HABBIKAMHU JCIYKTUBHBIX PACCYKIEHHUH TaKKe SIBISIOTCS
3agayaMu u3ydyeHus anredpsl. I[IpeoOpa3oBaHue CUMBOJBHBIX (POPM BHOCHUT crenM(pHUUECKHi
BKJIQ/I B Pa3BUTHE BOOOPAKEHUS YyUAIUXCS, KX CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPYECTBY.
B ocHOBHOI 11KOJIE MaTepHall TPYIIHPYETCS BOKPYT PAllMOHAIBHBIX BBIPAXKEHUH.

Copnepxanue paznena «DyHKIUK» HAIEIEHO HA MOJyYEHHE MIKOJIbHUKAMU KOHKPETHBIX
3HaHUHN O (PYHKUMHU KaK BaKHEHIIell MaTeMaTndeckoi MOAETH Ul OMMCAHUS U UCCIIeI0BaHUS
pa3zHo00pa3HbIX MpolieccoB. M3ydeHune 3Toro Matepuana criocoOCTBYET Pa3BUTHIO Y yUalluXcs
YMEHHUSl UCIOJb30BaTh Ppa3IMuYHbIE S3bIKM MAaTEeMaTUKU (CIIOBECHBIM, CHUMBOJIMUYECKUI,
rpaguveckuii), BHOCUT BKJIad B (opMUpOBaHWE NPEACTABICHHA O POJM MaTEMaTUKH B
Pa3BUTUU IIUBUIH3AINH U KYJIbTYPHIL.

Paznen «BeposSTHOCTP W CTaTUCTUKA» — OOSA3aTENBHBIA KOMIIOHEHT IIKOJBHOTO
00pa30BaHus, YCHWJIMBAIOUIMHA €ro MNPHKIAJHOE M MPAKTUYECKOe 3HayeHHe. DTOT Marepual
HEOO0XO0UM, TIPEXIe BCEro, Uit (POPMHUPOBAHUS Yy yJalmuxcsl (QYHKIIMOHAILHOW TPAMOTHOCTH
— YMEHHUS BOCHPHUHHMMATh U KPUTHYECKH aHAIM3UPOBATh MH(POPMAIUIO, TPEICTABICHHYIO B
pa3nmuyHBIX (hopMax, MOHUMATh BEPOSTHOCTHBIA XapakTep MHOTHX peajbHBIX 3aBHCHMOCTEH,
IPOM3BOJIUTH TPOCTEHIINE BEPOATHOCTHBIE pacuéThl. M3yueHWe OCHOB KOMOMHATOPUKHU
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MO3BOJIMT YYalleMycs OCYIIECTBIIATh PAacCCMOTpPEHHE cly4yaeB, Mepedop M MOACUET Yucia
BapMAaHTOB, B TOM YHCJIE B IIPOCTEUIINX NPUKJIAJHBIX 3a1a4ax.

[Ipy U3y4eHUH CTATUCTHKU U BEPOATHOCTH OOOTAINAIOTCS MPEICTABICHHUS O COBPEMEHHOMN
KapTHHE MHMpa U METOJAX €ro uccienoBaHus, (GOpMHUPYETCs OHUMAHUE POJIM CTAaTUCTUKH Kak
UCTOYHMKA COLMAIBHO 3HAYMMON HMH(pOpMAIMHM U 3aKJIaJbIBAIOTCSA OCHOBBI BEPOSITHOCTHOTO
MBILLICHHUS.

Heanio n3yvyenus Kypca ajareopol B 7 —9 kjaccax siBjsieTcs:

o C(bOpMI/IpOBaTI) MPAKTUYCCKUEC HABbBIKHM BBINOJHCHUA YCTHBIX, NHCbMCHHBIX, HWHCTPYMCHTAJIbHBIX
BBIYUCJICHUU, PA3BUTh BBIYUCIUTCIBHYIO KYJIBTYPY,

e OBJAJCTh CHMBOJIMYECKUM SI3BIKOM alreOphl, BEIpaboTaTh GopMaIbHO-ONIEPATHBHBIC AIreOpandecKue
YMCHHA U HAYUUTHCA MPUMCHATH UX K PCHICHUIO MATECMATUUCCKUX U HCMATCMATUYCCKUX 3a/1a4;

® W3YYUTh CBOWMCTBA W TPadUKU AIIEMEHTAPHBIX (YHKIIHA, HAYYHUTHCS MCIIONB30BaTh (yHKIIOHAIBHO-
rpaduUIecKue IPEICTABICHUS I OTIMCAHMS M aHAJIN3a PEaTbHBIX 3aBHCHMOCTEH;

® PAa3BUTH JIOTUYCCKOC MBIIUJICHUC U PC€Yb — YMCHUS JIOTUUCCKU 000CHOBBIBATD CyXXKACHUs, IPOBOAUTH
HCCJIOKHBIC CUCTCMATHU3AllUH, MPUBOAWUTL MPUMEPBI U KOHTPHOPUMEPLI, HCIOJb30BaTh PA3JTIUYHBIC
SI3BIKM MAaTEMATHKH (CIIOBECHBIN, CHMBOIMYECKUH, TpadyMIecKuii) I WILTIOCTPAIlUH, HHTEPIIPETALINH,
apryMEHTalluU U 10KA3aTeNbCTBA;

e chopMUPOBaTh MPEACTABICHUS 00 M3y4YaeMbIX IOHATHUSAX M METOJaX KaK BaXKHEHINUX CPeICTBax
MaTEMAaTUYCCKOI'0 MOJACINPOBAHN pC€AaJIbHBIX IIPOUECCOB U ABJICHUU.

B ocHoBe 00y4eHHS MaTeMaTHUKH JIS)KUT OBJIAJICHUE YYAIUMUCS CICAYIOIIMMH BHIAMHU
KOMIETCHIIMI: MPEAMETHON, KOMMYHHKATHUBHOW, OpPraHM3allMOHHOM M OOUIeKyIbTypHOU. B
COOTBETCTBUHU C 3TUMH BUJAMH KOMIIETEHUUW BBIIEJICHBI OCHOBHBIE COJEPKATEIbHO-LIEIECBbIE
HaIpaBlieHUs (JIMHUU) PAa3BUTHUS yYaAIUXCS CPEICTBAMU MpPEIMETa MaTeMaTHKA.

IIpenmernasi kommeTreHuMs. 37eChb IOJ MPEIMETHOW KOMIIETEHIMEN MOHUMAETCs
OCBEJOMJICHHOCTh IIKOJIbHUKOB O CHCTEME OCHOBHBIX MAaTeMaTHYE€CKUX IPEACTABICHUN U
OBJIQJICHUE HMHU OCHOBHBIMH TNPEAMETHBIMH YMEHUSAMH. DOpMHpYIOTCS  CIEayrOlIne
oOpa3yromue 3Ty KOMIIETCHLIMIO IPEACTABICHHS: O MAaTeMaTUYECKOM S3bIKE KaK CpEeICTBE
BBIPAXKEHHUSI MATEMATHYECKUX 3aKOHOB, 3aKOHOMEPHOCTEM H T.JA.; O MaTEeMaTHYECKOM
MOJEIUPOBAHUM KAK OJHOM M3 Ba)XXKHBIX METOAOB ITO3HaHUsA mMupa. POpMUPYIOTCS CIEAYIOLIUE
o0pasyromue 3Ty KOMIETEHIIMIO YMEHHUS: CO3/1aBaTh MPOCTEHITNE MaTeMaTHYECKHUE MOJIEIH,
paboTaTh ¢ HHMMH ¥ HWHTEPIPETHUPOBATH IMONYYECHHBIE pe3yNnbTaThl; NpUoOpeTaTh U
CHCTEMaTHU3UPOBATh 3HAHUS O CIIOCO0AX PEIICHHs] MAaTEeMAaTHYEeCKUX 3ajad, a TaKKe MPUMEHSTh
9T 3HAHUS U YMEHUS JUIsl peIIEHUs MHOTUX KU3HEHHBIX 3a/1a4.

KoMmyHnkaTuBHasi KoMIeTeHIHA. 371€Ch 10 KOMMYHHUKATUBHOM KOMITETEHIIMEH
MOHUMAETCs CPOPMUPOBAHHOCTh YMEHHUS SICHO M YETKO U3JaraTb CBOM MBICIH, CTPOUTH
apryMEHTHUPOBAHHBIE PACCYXACHUS, BECTH AUAIIOT, BOCIPHHUMAsI TOUKY 3peHHUs coOeceTHrnKa 1
B TO K€ BpeMs IMOJBEpTasi ee KpuTHuueckoMmy aHanuzy. opmupyrorcs cieayroiue oopasyroiye
3Ty KOMIIETEHIIMI0 YMEHHS: W3BIEKaTh HWHGOPMAIMI0O M3 Pa3HOTO poJa HUCTOYHHKOB,
peoOpa3oBbIBasi €€ MpU HEOOXOAUMOCTH B Ipyrue GopMbl (TEKCTHI, TAOIHUIIbI, CXEMBI U T.J.).

Opranu3anMoHHasi KOMIIETeHUMs. 3]1eCb [0 OpPraHU3alMOHHON KOMIETEHIUEH
MOHUMAETCs C(HOPMUPOBAHHOCTH YMEHHS CaMOCTOATENbHO HAxXOJWTh U TPUCBAMBATh
HEOOXOIUMBIC yYalllUMCS HOBBIE 3HaHUA. DOPMHUPYIOTCS CcleAyromue o0pas3ylomue 3Ty
KOMITETCHIIMIO YMEHHUS: CaMOCTOSITEIbHO CTaBUTh ydeOHYIO 3amady (Ienib), pa3ouBaTh €€ Ha
COCTaBHBIE YaCTH, Ha KOTOPHIX OYIET OCHOBBIBATHCS MPOLIECC €€ PEIICHUS, aHAIU3HPOBATH
pe3ynbTaT JEHUCTBHS, BBIABIATH JOMYIIEHHBIE OIIMOKA W HETOYHOCTH, HWCIPAaBIATh UX U
MPEJICTaBISITh MOMYyUYEHHBIH pe3ynbTaT B ¢GopMe, JErKo JOCTYMHOW AJisi BOCIPHUSTHS IPYTHX
JIOJIEH.

OO0meKyJbTYpHAsI KOMIETeHUHs. 37ech TOJ OOMEKYIbTYpHOW KOMIETEHITHEH
MOHUMAETCSI OCBEIOMJIEHHOCTh IMKOJPHUKOB O MaTEMAaTHKE KakK DJIEMEHTE OOIIeYesIOBEUECKON
KYJbTYpBI, €€ MECTE B CUCTEME JAPYIMX HAYK, a TAKXE €€ POJU B PA3BUTUU IPEACTABICHUN
YeJIoBeYeCTBa O IIEJIOCTHOM KapThHe Mupa. DOpPMHUPYIOTCS CIENyIONmne 00pa3yrolue 3Ty
KOMIIETSHIIMIO TPEACTaBICHUS: 00 ypOBHE Pa3BUTHS MATEMAaTUKH HA Pa3HBIX HCTOPHYECKUX
JTanax; O BBICOKOM MPAKTUYECKOW 3HAYMMOCTH MAaT€MaTUKU C TOYKM 3pPEHHUs] CO3JaHus U
Pa3BUTHSL MaTE€pUAIbHOW KYyJIbTYpbl YEJIOBEUECTBA, & TAKXKE O BAXKHOU POJIM MATEMATUKH C
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TOYKH 3pCHUA q)OpMI/IpOBaHI/II/I TaKUX 3HAYUMbIX 4YCPT JIMYHOCTH, KaK HC3aBUCHUMOCTb H
KPUTHYHOCTDH MBIIIJICHUS, BOJIA U HACTOMYHUBOCThH B AOCTHIXKCHUU LCIIU U JP.

B PaMKaXx YKa3aHHbIX JMHUHA pelIalTCHd CJICAYIOIIUE 3a1a'un:

v\ OBJIaJICHUE CHUCTEMOIl MATeMATHYECKUX 3HAHUU U YMEHH, HEOOXOJUMBIX ISt
NPUMEHEHUSI B MPAKTUYECKON JEATEIbHOCTH, U3YyYEHHUS CMEXKHBIX JHUCIUILIUH,
POI0IDKEHHUS 00pa30BaHUs;

v (opMHpOBaHHE MHTEIUIEKTA, A TAKKE JINYHOCTHBIX KAYeCTB, HEOOXOAMMBIX YETIOBEKY IS
MOJHOLEHHOM JKW3HHU, pPa3BUBAEMbIX MATEMAaTUKOW: SICHOCTU M TOYHOCTH MBICIIH,
KPUTUYHOCTH  MBIIUICHUS, UHTYUIIMH, JIOTUYECKOTO  MBIIUICHUSA,  AJEMEHTOB
QITOPUTMUYECKONW KYJIBTYpPbI, MPOCTPAHCTBEHHBIX MPEICTABICHHA, CIIOCOOHOCTH K
MPEOJO0JICHUIO TPYAHOCTEH;

v’ (opMHpOBaHUE NPEICTABICHUI 00 MIEIX U METOJaX MATEMATHKHM KaK YHMBEPCAIbHOIO
sI3bIKa HAYKW U TEXHUKHU, CPEACTBA MOJICIIUPOBAHUS SABJICHUN U MPOLECCOB;

v BOCIIUTaHME OTHOLIEHUS K MareMaTMKE KaK K 4YacTH OOINEYEeIOBEYECKOM KYIbTYpHI,
dbopMupoBaHHEe TOHHUMAaHHUS 3HAUYMMOCTH MAaTE€MaTHUKUA Ui Hay4YHO-TEXHHUYECKOTO
nporpecca.

2. Conep:xaHue Kypca aJjredopsi 7-9

Conepxxanne 7 kaacca (102 9, 3 4 B Hezeno)

1. Boipa:kenus. (22 u)

UucnoBele BbIpaxkeHUs C IepeMeHHbIMU. [lpocreline npeoOpa3oBaHUsl BbIPAKEHUM.
VYpaBHeHue, KOpeHb ypaBHEHHs. JIMHEWHOE ypaBHEHHE C OJHOW NEpeMEHHOW. Pemenne
TEKCTOBBIX 33J]a4 METOJIOM COCTaBJIEHUs ypaBHEHUNH. CTaTUCTUUECKUE XapaKTEPUCTUKH.

OcHOBHas 1Ledb - CHUCTEMaTHU3UPOBAThb M O0OOOIIMTH CBEIEHUS O MpeoOpa3zoBaHUSIX
anreOpandeckux BHIPAKEHUHN U PEIICeHUN YPaBHEHUH C OHON IIEPEMEHHOM.

[TepBas Tema Kypca 7 Kjacca SIBISETCS CBSI3YIOIIMM 3BEHOM MEXIY KypCOM MaTeMaTHKu 5—~6
KJIacCOB M  KypcoM anredpbl. B Hell 3akpemnsitorcs  BBIUMCIUTENbHbIE  HABBIKH,
CUCTEMATHU3UPYIOTCS U O0O0OIIAIOTCS CBENEHUS O MPeoOpa30BaHUSAX BBIPAKEHUN U pELICHUH
YpaBHEHUM.

HaxoxneHue 3HaueHUl YUCIOBBIX U OYKBEHHBIX BBIPAYKEHUH /1ae€T BO3MOKHOCTb IMOBTOPUTH C
yyallMMHCsl TpaBWia JEeHCTBUH C palMOHAIBHBIMU YWUCIAMH. YMEHHS  BBINOIHSTDH
apu@meTnyecKkre JeHCTBUS ¢ pallMOHATIBHBIMU YHUCIaMU SIBJISIOTCS ONOPHBIMM JAJIsL BCETO Kypca
anreOpbl. CrieyeT BBIICHMTH, HACKOJIBKO IPOYHO OBJIAAEIM HMMH Y4Yalluecs, M B ciydae
HEOOXO/IMMOCTH OpPraHHW30BaTh IMOBTOPEHHE C LENbI0 JIMKBUAAIMHM BBIABICHHBIX MPOOENIOB.
Pa3BuTHIO HaBBIKOB BBIUMCIEHMH JOJKHO YAEIATHCS CEPbE3HOE BHHMAHUE U B JAJIbHEHIIEM
IpY U3yYEHHUHU APYTHX TeM Kypca anreOpsl.

B cBia3u ¢ paccMOTpCHHUEM BOIIpOCa O CpaBHCHHUU 3HAYCHUI BBIpa)KCHI/Iﬁ PaCIIUpPAOTCA
CBCACHUSA O HCPABCHCTBAX: BBOAATCA 3HAKU > M < JaeTcs IOHSATHE O IBOMHBIX HCPAaBCHCTBAX.

[Ipu paccmoTpeHun mpeoOpa3oBaHUN BBIpAXXKEHUNH (HOPMaIbHO-ONEPATUBHBIE YMEHHS
OCTaloTCsd Ha TOM, K€ YpPOBHE, ydallluecs IOJHHMMAIOTCS Ha HOBYIO CTYIEHb B OBJIAJCHUU
Teopuel. BBOJATCA TNOHATHS  «TOXKIECTBEHHO PpABHBIE  BBIPAXKECHMS», «TOXKIECTBOY,
«TOXKJECTBEHHOE TNpeoO0pa3oBaHUE BBIPAKEHUI», COAEp)KaHUE KOTOPBIX OYyAET MOCTOSHHO

12



pPacKpbIBaThCA W YIIYONATbCS NMPU M3YUYEHUU NPeoOpa3oBaHUN DPA3NIUYHBIX anredpanvdecKux
BhIpakeHH. [loguepkuBaeTcsi, YTO OCHOBY TOXKIECTBEHHBIX IPEOOpPa30BAHUI COCTABIISIOT
CBOMCTBA JCHUCTBUI HAJl YACIIAMH.

YcunnBaercss pojb TEOPETHYECKUX CBENECHUM IIPH PaCCMOTPEHHMH ypaBHeHu. C 1enbro
o0OecrieyeHHss OCO3HAHHOI'O BOCHPHSTHUSI YYALIUMUCS QJITOPUTMOB PpELICHUs] YpaBHEHMM
BBOJIUTCSL BCIIOMOTATEIbHOE TMOHATHE PABHOCWIBHOCTH YpaBHEHHH, (GOpPMYIHPYIOTCS W
Pa3bACHAIOTCA HAa KOHKPETHBIX IPHUMEpPax CBOMCTBA PaBHOCHIBHOCTH. Jlaercss nonsTue
JIMHEHHOIO YpaBHEHMsI U MCCIEAYETCS BOIPOC O YHUCIE €ro KOopHed. B cucreme ynpakHEHHM
0co00e BHUMaHKE yIEeNISeTCS PEUICHUIO YPaBHEHHI BUIA ax = D Ipu pa3inyHbIX 3HAYCHHSX a U
b. INpomomkaercss paboTa 1Mo (HOPMUPOBAHHIO Y YYAIMXCS YMEHHUsI UCIIOJB30BAaTh alapar
YPaBHEHHH KaK CPEACTBO Ul PEIICHUs TEKCTOBBIX 3a7ad. YPOBEHb CIOKHOCTH 3aJad 31ECh
OCTaeTCs TAKUM K€, Kak B 6 Kiacce.

I/ISYLIGHI/IC TEMBbI 3aBCpHIACTCA O3HAaKOMJICHHEM ydalmuxcs C HpOCTefIIHHMI/I
CTaTUCTUYCCKHUMH XaPAKTCPUCTUKAMH: CPCIHUM apI/Iq)MeTI/I‘leCKI/IMI/I, MOI[Oﬁ, MCHHaHOfI,
pasMaxoMm. Yuyamuecs JOJKHBI YMEThb HUCIIOJIB30BATh OTU XAPAKTCPUCTHUKU JISI aHAJIM3a pAaa
JAaHHBIX B HECJIOKHBIX CUTYAlUAX.

2. Oynkumu (11 49)

Oyuknus, obnactb onpenenenus ¢yHkiuu, CrnocoObl 3amanus ¢yHkiun. ['paduk
byukiyn. Oyukius Yy=kx+b u e€ rpapuk. Oyukims y=KX u eé rpaduk.

OcHOBHAasi 1eJb - O3HAKOMHUTH YYAIIUXCS C BAXHEWIIMMH (YHKIHOHAIHHBIMH
MOHITUSIMH U € TpaduKaMu IPSIMON IPONOPIIUOHATIFHOCTH U IMHEHHON (DyHKIIUU O0IIero BUA.

JlanHast TeMa SBISETCS HayalbHBIM JTAallOM B CHUCTEMATUYECKOM (QYHKIIMOHAIBHON
MOJArOTOBKE ydJaluxcs. 3/1eCh BBOJSATCS TakUe MOHATHUS, KaK (DYHKIMs, apryMeHT, o0jacTb
onpenenenuss (GyHkuuu, rpadpuk QyHkuuu. OyHKIMS TpaKTyeTcs Kak 3aBUCUMOCTh OJIHOM
HNepeMEeHHOI OT Apyroi. Yuamuecs MOJy4aroT MEpBOE MPEJCTAaBICHHE O CIOco0ax 3aJaHMs
¢ynkuuu. B paHHONM Teme HaumHaercss pa®oTa MO (OPMHMPOBAHUIO Y YYALIUXCS YMEHMH
HaXoJuTh 1Mo (GopMyse 3HadeHHe (QYHKIMU MO W3BECTHOMY 3HAYEHMIO apryMEHTa, BBHIIOIHSTH
Ty K€ 3a/1a4y 1o rpaduKy U pemarh 1o rpaguky oOpaTHyro 3a1a4dy.

QOYHKIMOHAIbHBIE TIOHATHS IOJIY4alOT CBOIO KOHKPETH3aLUIO MPU HU3YyYEHUH JIMHEHHOU
(GYHKIIMM U €€ 4aCTHOro BHUJA — HPSIMON MPOMOPLHOHATBHOCTH. YMEHHS CTPOUTH U YHUTATh
rpaduku 3TUX QYHKIHUNA HIMPOKO HCIOJIB3YIOTCA KaK B CAMOM Kypce alreOphl, Tak U B Kypcax
reoMeTpuu W (QU3MKH. Ydaliuecs NOJKHBI IMOHHMMAaTh, Kak BIMsSET 3HaK Kod(pduuueHTa Ha
pacnookeHne B KOOPAMHATHOH MI0CKOCTH rpaduka ¢pyHkuun y = Kx, rae K#0, kak 3aBHCUT OT
3HaueHMi K u b B3anMHOe pacmonoxeHnue rpagukoB AByX QpyHKImiA Buna y = kx + b

q)OpMI/IpOBaHI/Ie BCEX (bYHKLII/IOHaJ]LHBIX MOHATUH H BBIpa6OTKa COOTBCTCTBYIOIIIHUX
HAaBBIKOB, a TaKiXKX€ HU3YYCHHC KOHKPCTHBIX (I)yHKI_II/Iﬁ COMMPOBOXKAAOTCA PACCMOTPCHHUEM
MMpUMEPOB PCAJIBbHBIX 3aBUCHUMOCTEN MCXKAY BCIUYUMHAMH, YTO CHOCO6CTByeT YCHUIICHHUIO
HpHKHaHHOﬁ HaIpaBJICHHOCTH KypcCa aJ'II‘C6pBI.

3. CteneHsb ¢ HATYpPaJbHBIM NoKka3areeMm (11 1)
CremneHs ¢ HATYpaIbHBIM TOKa3aTeNleM U ee cBoiicTBa. OnHounen. OyHKIUH y = X2, y = X° 1

uX rpaduKy.
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OcHoOBHa#A oeiap — BBIpa60TaTB YMCHHUEC BBIINIOJIHATH ,Z[efICTBPIH Haa CTCICHSAMU C
HaTypaJbHBIMU ITOKA3aTCIIAMMU.

B nanHoll Teme maetrcs ompeiesieHHWE CTENEHW C HATypaldbHbIM IOKazaTenemM. B kypce
MaTeMaTHKH 6 Kjacca ydaluecs yKe BCTPEUaauch ¢ MpUMepaMu BO3BE/ICHUS YHCEIl B CTETICHb.
B cBA3M ¢ BBIYMCIEHUEM 3HAYEHUM CTENIEHU B 7 KJIAcCe AAETCA MPEACTaBIECHUE O HAXOXKICHUU
3HAQYCHUI CTEMEHU C TOMOIIBI0 KaJbKyJsATOpa. PaccMaTpuBaroTCsi CBOWCTBA CTENEHU C
HaTypalbHBIM IoKasaresieM. Ha npuMepe qokasarenscra cBoiict a™ ¢ a” =a™ ™ a™ :a" = a™"
rme m > n, (@M)" = a™, (ab)" = a"b" yuammecs BHepBBIC 3HAKOMSTCSA C JOKa3aTEIbCTBAMH,
MPOBOAMMBIMU Ha anreOpandeckoM Marepualie. YKa3aHHbIe CBOMCTBA CTENEHU C HATYpaTbHBIM
MoKa3aTesieM HaXOAAT MPUMEHEHHE IPU YMHOKEHUU OJHOWICHOB U BO3BEJCHUH OJIHOYJICHOB B
crenenb. [Ipu HaxoXIeHUU 3HAUYEHUUN BBIPAKEHUH, COAEPXKALIUX CTENeHHU, 0co00e BHUMaHUE

ciemyeT oOpaTUTh Ha MOPSIOK ISHCTBH.

Paccmotpenne GyHKIH y = X2, y = X°

MO3BOJIAET MPOAOJKUTE paboTy 1o (hOPMUPOBAHHIO
YMEHHH CTpOUTh M uuTaTh rpaduxu ¢yHKiui. BaxkHo 0oOpaTUTh BHMMAaHUE y4yallUXCs Ha
ocobeHHOCTH rpaduka GYyHKIMH y = X° : rpadMK IPOXOIUT 4epe3 Hadaio KOOpAWHAT, ochk Oy

SABJIACTCA €0 OCbKO CUMMCTPHH, Fpa(I)I/IK PAacCIIOJIOKCH B BerHefI MOJIYIITIOCKOCTH.

YMeHue CTPOUTDH l"pa(bI/IKI/I Q)YHKHHI;’I y = X2 ny-= X3 HCIIOJIB3YCTCA IJII O3HAKOMIICHUS

yuanmxcs ¢ rpadpu4eckuM crnocoOoM perieHus ypaBHEHHH.
4. MHorowieHbl .®0opMyJibl COKPAIIEHHOT0 YMHOKeHHus (17 4)

MHoroureH. CJIO)KGHI/IC, BbIYUTAHUC U YMHOKCHHNEC MHOT'OYJICHOB. Paznoxenue MHOTOYICHA
Ha MHOXXUTCIIHN. cDO}’)MYJ’I]&:I COKPALICHHOI'0 YMHOKCHHA. HpI/IMeHeHI/Ie q)OpMy.TI COKpaH_[éHHOFO
YMHOKCHHUA K Pa3JI0OKCHUIO HAa MHOXUTCIIN.

OcHoBHas ociabp — BBIpa60TaTB YMCHHC BBIIIOJHATL CJIOXCHUC, BbIYUTAHUC,
YMHOK€HNUE MHOTOYJICHOB 1 PA3JIOKCHUC MHOTOWICHOB Ha MHOKHUTCIIHN.

JlanHast TeMa urpaeT QyHIaMEHTAJIbHYIO0 POJb B ()OPMUPOBAHWU YMEHHMS BBIIOJIHATH
TOKJECTBEHHBIE IpeoOpa3oBaHMs anreOpanyeckux BblpakeHHid. dopMmupyemsble 37ech
(dopManbHO-ONIEPAaTUBHBIE YMEHMs SBISIOTCS ONOPHBIMM IPH HW3y4YeHUM JEWCTBUH ¢
paLMOHATIBHBIMU IPOOSIMHU, KOPHIMHU, CTENIEHSIMH C PAllMOHAIbHBIMU TTOKA3aTENISIMU.

N3yuyeHue TeMbl HAYMHAETCSA C BBEACHMS IOHATHM MHOIOWIEHA, CTAaHAAPTHOIO BHJIA
MHOTOYJIEHA, CTENEHW MHorouwieHa. OCHOBHOE MECTO B 3TOM TeME€ 3aHMMArOT aJIrOPHUTMBI
JEUCTBUM C MHOTOWICHAMH - CJIOKEHHME, BBIYUTAHHE M YMHOXKEHHE. Ydaliuecs IOJIKHBI
[IOHUMATh, YTO CYMMY, Pa3HOCTb, IIPOM3BEIACHUE MHOTOWICHOB BCEr/a MOXHO IIPEICTaBUTH B
BHJI€ MHOTOWIEHA. /[eliCTBHS CIOKEHHUsI, BBIYUTAHUS U YMHOXXEHUS MHOTOWICHOB BBICTYIAIOT
KaK COCTaBHOM KOMIIOHEHT B 3aJjaHUSIX Ha IMpeoOpa3oBaHHs LENbIX BbIpakeHUU. [loaTomy
HEIeJIeCO00pa3HO TMEepexXOoAuTh K KOMOMHUPOBAaHHBIM 33JaHUSM MpEXJe, YEeM YCBOEHBI
OCHOBHBIE aJITOPUTMBI.

Cepbe3Hoe BHHUMAaHHE B OTOH TeMe YACISIETCS PAa3JIOKECHHI0 MHOTOYICHOB Ha
MHOXUTECIIN C IIOMOIIBKO BBIHCCCHUS 3a CKOOKH O6HICFO MHOXUTCIII WU C IIOMOIIBIO
rpynnupoBku. COOTBETCTBYIOLIME MpeoOpa3oBaHUsl HAXOAAT UIMPOKOE NPUMEHEHHE Kak B
Kypce 7 Kiacca, Tak M B IMOCIEAYIOIIUX Kypcax, OCOOCHHO B JICHCTBHSIX C PallMOHAIbHBIMU
IpOOsIMU.
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B nmaHHON TeMme  ydyaluMecss ~ BCTPEYAKOTCS €  INPUMEpPaMU  HCIIOJIb30BAHHUS
paccMaTpuBaeMBbIX NMPeoOpa3oBaHMM MpPU PEIIeHWH Pa3HOOOpa3HBIX 3a/lady, B YACTHOCTH MpPH
peLICHUH YypaBHEHUH. OTO TO3BOJSET B XOJE H3YYEHHS TEMBl INPOJODKUTH paboTy 1o
(GOPMUPOBAHUIO YMECHHSI PEIIaTh ypaBHEHUS, a TAKXKE pEIIaTh 33aJa4d METOJOM COCTaBIICHUS
ypaBHEHUM. B 4uClO yIpa)XHEHUH BKIIOYAKOTCA HECJIOKHBIE 3aJaHHs Ha J0KA3aTeJIbCTBO
TOXK/IECTBA.

5. ®opmyJibl COKpalIeHHOr0 YMHOkeHus (19 4)

®opmyisl (a + b)? = a2+ 2ab + b?, (a£ b)®=a®+ 3a’b + 3ab? £ b%, (a+ b) (a®> £ ab + b?) =
a% + b3. IIpumenenne GopMyI1 COKPAIIEHHOTO YMHOKEHHS B IIPE0OPA30BAHMAX BEIPAKEHHIL.

OcHoBHas 1eJNb — BbIPadOTATh YMEHHE MPUMEHATH (POPMYJIBI COKPAIIEHHOTO
YMHOXEHHUSI B MPEoOpa3oBaHMSIX LEJIbIX BBIPAKEHUH B MHOTOWIEHBI U B Pa3JIOKEHUU
MHOTOYJICHOB Ha MHOKUTEJIH.

B jaHHO# TeMe mpojoirKaercss paGoTa mo (OPMHPOBAHMIO y YYAIIMXCS YMEHHMS
BEHITIONHATH TOXIECTBEHHBIE NMPEOOPa30BaHUs LENbIX BhIpakeHHil. OCHOBHOE BHUMAHHE B TEME
ynensercs popmynam (a - b) (a + b) = a? - b% (a = b)? = a? ++ 2ab + b2 Yyammecs T0mKHBI
3HaTh 9TU (POPMYIIBI M COOTBETCTBYIOLINE CIIOBECHBIE (POPMYIIMPOBKU, YMETh IPUMEHATH MX KaK
«CJIeBA HATIPABOY», TAK H «CIIPaBa HAJICBOY.

Hapsiny ¢ yka3aHHBIME paccMaTpuBaroTcs Takxke dopmyisl (a + b)® = a® + 3a?° + 3ab? +
b3, a® £ b® = (a + b) (a® + ab + b?). OxHaKo OHM HAXOAAT MeHbIIEE IPUMEHEHHE B KyPCE, TOITOMY
HE CIIEyeT U3JIUIIHE YBIEKATHCS BBIIOJIHECHUEM YIPAKHEHHUI Ha UX MCIIOJIB30BAHHUE.

B 3axnrouMTenbHONW 4acTU TEMbl PACCMATPUBACTCS NMPUMEHEHHE Pa3jIMYHbIX IPUEMOB
pa3JIoKEHUS] MHOTOWIEHOB HAa MHOXKMTENH, a TAaKXKe HCIOJIb30BaHUE NPeoOpa3oBaHUM IENbIX
BBIPAKEHUM JUIsl pEIIEHNs LIMPOKOT0 Kpyra 3a1ad.

6. Cucrembl TuHeHHBIX ypaBHeHHH (16 1)

Cucrema ypaBHEHMH ¢ IByMsl IepeMEHHBbIMU. PelnieHne cucreM ByX JMHEHHBIX ypaBHEHUMN
C ABYMs IlepeMeHHbIMU. Pelienne 3a1a4 METOA0M COCTaBIEHUSI CUCTEM YPaBHEHUM.

OcHOBHas 1L€db - 03HAKOMUTH YYAIUXCSI CO CIOCOOOM pEIIeHHs CUCTEM JIMHEWHBIX
YpaBHEHUH C JIByMsl INE€PEMEHHBIMHU, BbIpa0OTaTh YMEHHE pelaThb CUCTEMbl YPaBHEHUH H
MIPUMEHSATH UX IIPU PEUICHUU TEKCTOBBIX 3a/1a4.

W3ydyeHue cucTeM ypaBHEHUU pacrpenaensercss Mexay Kypcamu 7 u 9 kmaccos. B 7
KJIaCCC BBOJUTCA MOHATUC CUCTEMBI U paCCMaTpUBAIOTCA CUCTEMBI JIMHEHHBIX ypaBHeHHﬁ.

W3noxeHne HAYMHAETCS C BBEICHHS TOHATHS <JIMHEHHOE YpPaBHEHHE C JBYMs
IIEpEMEHHBIMUY. B cUCTEMy yHpa)KHEHHMI BKIIOYAKOTCS HECIIOXKHBIE 3aJlaHHsl Ha pelIeHUe
JIMHENHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMHU B IIEJIBIX YHCIIAX.

dopmupyeTcs yMeHHE CTPOUTH Tpaduk ypaBHeHHs a + Dy = ¢, rme a # 0 wim b # 0, npu
pa3MUuUHBIX 3Ha4YCHUsX a, b, c. BBeneHne rpadguueckux o0pa3oB JaeT BO3MOXKHOCTh HArJISIHO
UCCIIE0BATh BOIIPOC O YHUCIE PELIEHUH CHCTEMBbl [BYX JIMHEMHBIX YpPaBHEHHUH C JBYMS
NIEPEMEHHBIMH.
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OCHOBHOE MECTO B JaHHOM TE€ME 3aHUMAET U3yYEHNE AITOPUTMOB PEILIEHUs CUCTEM JIBYX
JUHEHHBIX YpaBHEHUN C ABYMS MEPEMEHHBIMH CIIOCOOOM MOJCTAHOBKH U CIIOCOOOM CIIOKEHUS.
BBeneHnue cucreM MO3BOJSET 3HAUUTENBHO PACIIMPUTh KPYr TEKCTOBBIX 3ajad, PEIIaeMbIX C
NOMOIIBIO amnmapara anredpsl. [IpuMeHeHHe CcHCTeM yIpolaeT MpoLecc MEepeBojaa JTaHHBIX
3a[a4u C OOBIYHOTO S3bIKA HA S3BIK YPABHEHUH.

7. IloBTopenme. Pemenne 3agau (6 4)
3akperuicHUe 3HaHW, YMEHUH U HABBIKOB, MTOJIYYCHHBIX HA YPOKaX IO JaHHBIM TeMaM
(xypc anrebpsl 7 kiacca).
Conep:xxanue 8 kinacca (1364, 4 4 B Hemen0)
1. PanuonasbHbie apodu (304)

PanmonaneHass apo6b. OCHOBHOE CBOHCTBO JpoOm, cokpamieHue apobeid. CroxeHwue,
BbIUWTAaHUE, YMHOXEHHME M JeieHue apooeil. IlpeoOpa3zoBaHue palMOHAIBHBIX BBIPAXKEHUU.
Oyukuus Y = k/x u e€ rpaduxk.

Lean — BeIpaboTaTh yMEHHUE BHIMOJHATH TOXKICCTBEHHBIE TIPEOOPA30BAHUS PAllHOHATBHBIX BHIPAKCHUH.

3nambs OCHOBHOE CBOHCTBO JpOOH, palMOHANbHBIC, Nelble, APOOHBIC BBIPAXKCHUS, MPABUIBLHO
yIoTpeOsITh TEPMHUHBI «BBIPAKCHHUE», «TOKICCTBEHHOE NpeoOpa3oBaHKUE», MOHUMATh (HOPMYIMPOBKY
3aJaHUN. YOPOCTUTH BBIPAKEHHE, PA3JIOKUTh Ha MHOXKHTENH, MPHUBECTH K OOLIEMy 3HaMEHATEIo,
COKpaTHTh JIpo0b. 3nHamv u nonumams GOPMYIHPOBKY 3aJaHUN: YIPOCTUTH BhIpaKEHHE, Pa3IoKUTh Ha
MHOXHTENIM, IMPHUBECTH K O0OIIeMy 3HaMEHATeNl0, COKpaTuTh JpoOb, CBOWCTBa 0OpaTHOMN
MIPOMOPIIUOHATBHOCTH.

Ymems ocymecTBIATH B pAlMOHAIBHBIX BBIPAKECHUSAX YHCIOBBIC TIIOJCTAHOBKHM U  BBIIOJIHATH
COOTBETCTBYIOIINE BBIYMCIICHUS], BBIOJIHSITH JCHCTBUSI CIOKEHWS M BBIYHTAHHS C anreOpandecKuMu
IpoOsiMH, COKpaiiate ApPOOb, BBIIONHATH PA3JIOKEHWE MHOTOWIEHA HAa MHOXUTEIH NPUMEHECHHEM
(opMyJI COKpAIIEHHOIO YMHOXEHUS, BBIIOJIHATH MPeo0pa3oBaHre PAllMOHAIBHBIX BBIpOXKEHUH. Ymems
OCYIIECTBISTh B PAIMOHAIBHBIX BBIPAKEHUSX YHUCIOBbIE MOJICTAHOBKHU U BBINOJHATH COOTBETCTBYIOIINE
BBIYMCIICHHS], BBIIOJHATEH JIEHCTBUS YMHOXCHHUS M JEJCHHS C ajdredpandeckuMu JIpoOsMH, BO3BOAUTH
JIpoOb B CTENEHb, BHINOIHATH NMPEOOpa30oBaHUE PAIMOHAIBHBIX BBIPAXKCHUH, MPABUIBHO YIOTPEOIATH
(GYHKIHOHAIBHYIO TEPMHHOJIOTHIO (3HaueHHe (DYHKIUH, apryMeHT, rpaduk GYHKIUH), CTPOUTH rpaduk
00paTHOIi POMOPIUOHATIEHOCTH, HAXOAUTh 3Ha4YeHHs1 PpyHKIMHU Y=K/X 1o rpaduky, mo Gopmyie.

2. KBagpaTusblie KopHH (25 4)

[Monsitnie 00 wuppaunuoHanbHOM umuciie. OOmMe CBeNeHHsS O JIeHCTBUTENBHBIX uuciax. KBampaTHbIH
KOpEeHb, MPUOIMKEHHOE 3HaYeHNE KBaApaTHOro KOpHs. CBOICTBa KBaApaTHBIX KopHEH. [IpeoOpa3zoBanus
BBIpQXCHHH, COJIepKaIINX KBaapaTHble KOpHU. DYHKIHMA Y = X 1 e€ rpaduk.

I_IeJIL — CHUCTCMATU3UPOBATh CBCACHHA O palUOHAJBbHBIX YHCIAX W OaTb MNPCACTABICHUC 00
UppalMOHAJIBHBIX YMCJIaX, PACIIHPHUB TEM CaMbIM IIOHATHE 4YHCIIA, BI)Ipa6OTaTB YMCHHUE BBIINIOJIHATH
HpOCTCﬁIHPIG npeo6pa30BaHH$1 BBIpa)KeHI/If/i, COACPKAIIUX KBA/IPATHLIC KOPHU.

3namo ompeneneHus KBAJIPAaTHOTO KOPHS, apu(METHYECKOrO0 KBAJPATHOTO KOPHS, Kakue 4YHCia
Ha3bIBAIOTCS PAlMOHAJBLHBIMH, HPPALMOHAIBHBIMH, KaK O003HA4aeTcs MHOXECTBO pPalHMOHATBHBIX
YHCell; CBOWCTBA apu(h)METHIECKOTO KBaAPATHOTO KOPHSI.

Ymemo BEIIOTHATH npeo6pa3OBaHMe YHCJIOBBIX BBIpa)KeHHﬁ, coacpxKalrx KBaapaTHbIC KOPHH, pelIaTh
YpaBHCHUA BUOA X2=a; HaXOJUThb HpI/I6JII/I)KeHHLIe 3HA4YCHUs KBAIPATHOTO KOPHs, HAXOOUTh KBaHpaTHBIﬁ
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KOPEHb M3 TIPOU3BEICHHS, APOOH, CTETICHH, CTPOUTH rpaduK (YHKIHH ¥ = \X I HAXOIUTh 3HAUCHHS STOI
¢ynkuun mo rpaduky WM 1o ¢GopMmylie; BBIHOCHTH MHOMKUTEIb W3-TIOJ 3HAaKa KOPHS, BHOCHUTD
MHOHTENb TOJA 3HAaK KOPHs; BBHINOJNHATH MpeoOpa3oBaHME BBIPAKCHUH, COIAEPKALIMX KBaJpaTHBIE
KOpPHH.

3. KBaaparusbie ypaBuenus (30 1)

KBanpatnoe ypaBHenune. DopMmynsl KOpHEH KBaapaTHOro ypaBHeHHsA. Teopema Buera. Pemenue
pannoHaNIbHBIX YpaBHEHUH. Penenune 3a1a4, NpUBOASIIMX K KBaAPATHBIM M PALIMOHAIBHBIM YPABHEHHSIM.

He.]'lb - BI)Ipa60TaTI> YMCHUA pEIIaTh KBAJAPAaTHLIC YPABHCHHA, HpOCTCI\/'IHII/IC palOHAJIbHBIC YPABHCHUS U
IIPUMCHSATH U3 K PECHICHUIO 3a1a4.

3Hamp, 4TO TaKOE KBAJIPaTHOE YpaBHEHUE, HETIOIHOE KBAJPATHOE YpaBHEHHUE, TPUBEACHHOE KBAPATHOE
ypaBHeHue,; (HopMyIBl TUCKPIMHUHAHTA U KOpHEH KBagpaTHOTO YpaBHEHHUs, TepeMy Buera m oOpaTHYyIO
eil.

Ymems pemaTe KBagpaTHblE YpaBHEHHs BBIAEICHHEM KBajpaTa IBYWICHA, peEIIaTh KBaJpaTHBIC
ypaBHEHUs 10 GopMyJie, pelarh HEeMoJHbIe KBaApaTHbIC ypaBHEHUs], pelaTh KBaApaTHbIe YPaBHEHUs C
MOMOIIBIO TeopeMsbl, oOpaTHOH Teopeme Buera, ncnosnb3oBaTh TeopemMy Buera ans HaxokaeHUs
K03(pPUIIMEHTOB ¥ CBOOOJHOTO YJieHa KBAJAPATHOTO YpPaBHEHHS; PelIaTh TEKCTOBBIC 3a/1a4l C TIOMOUIBIO
KBaJIpaTHBIX ypaBHCHU.

3namb xaxue ypaBHEHHs HA3bIBAlOTCS IPOOHO-PAIMOHANBHBIMHU, KakKhe OBIBAIOT CIOCOOBI pElICHHS
YpaBHEHUH, IOHUMATh, YTO YPaBHEHHE — 3TO MaTeMaTUIECKU anmnapar peleHns pa3sHooOpa3HbIX 3amad
MaTeMaTHKH, CMEXKHBIX 001acTel 3HaHWM, IPAKTUKH.

Ymems pemars npoOHO-paliOHANBHBIC YpPaBHEHUS, peLIaTh YpaBHEHHSA TIpaduyeckuM crocoOom,
pelaTh TeKCTOBBIE 3a/1a4i ¢ TOMOIIBIO IPOOHO-PAIHOHAIEHBIX YPaBHEHUH.

4. HepaBencrtBa (24 4)

UYucnoBele HepaBEHCTBA U MX CBoiMcTBa. IlowieHHOE CNOKEHHE M YMHOXEHHE YHCIOBBIX HEPABEHCTB.
IIpuMeHeHne CBOWCTB HEPAaBEHCTB K OLIEHKE 3HAYCHMs BBIpAKEHUs. JIMHEIIHOE HEpaBEHCTBO C OJHOU
nepeMenHoi. CructemMa TMHEWHBIX HEPABEHCTB C OJIHOM MEPEeMEHHOM.

Hean — BeIpaboTaTh YMEHHS penIaTh JIMHEWHBIC HEPABEHCTBA C OJHON MIEPEMEHHON U UX CHUCTEMEL.

3name omnpeneneHUe YHCIOBOIO HEPABEHCTBA C OJHOM IIEPEeMEHHOH, 4YTO HA3bIBAETCS PEIICHHEM
HEPaBEHCTBA C OJITHOM MEepeMEHHOMN, YTO 3HAYUT PEIINTh HEPABEHCTBO, CBOKWCTBA YMCIOBBIX HEPABEHCTB,
NOHUMATh (POPMYJIMPOBKY 334a4H «PEIIUTH HEPABEHCTBOY.

Ymemps 3anuceiBaTh W UMTATh YUCIOBBIE TIPOMEXKYTKH, M300pakaTh MX HAa YHCIOBOW MpPSMOM, pemarhb
JIMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOM, peIlaTh CHCTEMbI HEPABEHCTB C OHOM MEPEMEHHOM.

Ymems npuMeHATH CBOWCTBAa HEPABEHCTBA MIPH PEIIICHIH HEPABEHCTB U UX CHCTEM.
5. CTeneHb ¢ HeJIbIM MOKAa3aTeseM. DJIEMEHTHI CTATHCTHKH M TeopuHu BeposTHocTei (13 1)
Crenesb ¢ LeTbIM MOKa3aTeneM U e€ cBoiictBa. CTaHAAPTHBIN BUA YUCia. 3alUCh

NpUOMKEHHBIX 3HaueHWH. JleHcTBus Han NpUOMMKEHHbIMH 3HaueHHssMd. COOp W TrpynmupoBKa
CTaTUCTUYECKUX JaHHBIX. HarisiHoe npencTaBieHne cTaTHCTUIECKOW HH(popMalmy.

ueJIL - C(i)OpMHpOBaTI) YMCHHEC BBIIIOJIHATH ,I[eﬁCTBHS[ HaJ CTCIICHAMU C IICJIbIMHA

ImoKasaTejiAMu, BBECTU IMMOHATUC CTAHAAPTHOI'O BUAA YMUCIIa, C(bOpMI/IpOBaTB Ha4YaJIbHBIC MTPEACTABJICHUA O
c6ope U IrpynIurupOBKE CTATUCTUYCCKUX JAaHHBIX, UX HAr J'ISII[HOﬁ HUHTCPHOPCTALUN.
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3namo OIIPCACICHUE CTCIICHU C LECJBIM M LEIbIM OTPHULATCIIBHBIM IIOKA3aTCIIEM, CBOMCTBA CTENIECHHU C
OCJIBIM IIOKAa3aTCIIsIMMU.

Ymemo BHINOTHATE ASHUCTBUSI CO CTEICHSIMU C HaTypaJbHBIM U LEJIbLIM IIOKA3aTCISIMHU, 3alIMChIBATh YHCJIa
B CTaHAJApTHOM BHJIC, 3allUChIBATH HpI/I6J'II/I)KCHHI)IC 3HAUCHHUS 4YMCEJ, BBIIOJHATH ACHCTBUS Hal
HpI/I6J'II/I)X(CHHI)IMI/I 3HAYCHUSAMMU.

7. lloBTOpenne. Pemenne 3aga4 (144)

3akpervieHne 3HaHWH, YMEHUI W HaBBIKOB, TIOJYYEHHBIX Ha ypOKax IO JaHHBIM TeMaM (Kypc anreOpsl 8
KJacca).

Conep:xanue 9 kiaacca (102 4, 3 u B HeeJ110)
1.IloBTOpPeHue kypca 8 kiaacca (64)
2. KBagpaTuunas ¢pynkuus (22 4)

Oynkuus. Bospactanue u yOwpiBanue ¢yHkuuu. KsajgpaTHblii TpexuieH. PasznoxeHue
KBaJIpaTHOI'O TPEXWIEHA Ha MHOXUTENU. Penienne 3ai1ay myTeM BbIAEIECHUS KBagpara JBy4YIcHa
U3 KBaJpaTHOro TpexwieHa. OyHkims y=ax2 + bx + ¢, e€ cBoiictBa, rpaduk. [Ipocreiiue
npeoOpazoBanus rpadukoB QyHknmic. PelneHne HepaBEeHCTB BTOPOW CTENEHH C  OJHOUN
IIEPEMEHHOM.

Heas — BeIpaboTaTh YMEHHE CTPOWTH TpaguK KBAAPATUYHOH (YHKIUHM W TPUMEHSATH
rpaduvecKre MpeACTaBICHNUS IS PEIICHUS] HEPABEHCTB BTOPOI CTENEHH C OJHOM IepeMEeHHOM.

3HaTh OCHOBHBIE CBOWCTBAa (YHKLUHMH, YMETh HAXOAWUTh IMPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3pACTaHMsA, yOBIBAaHUS (PYHKITHIA.

YMeTh HaxoIuTh 00JIaCTh ONpEIENCHHs M 00JacTb 3HAu€HUH (QYHKIUHM, 4YUTaTh Tpaduk
byHkuuu. YMeTh pemiaTh KBaJpaTHbIE YpaBHEHHs, ONpEAENSATh 3HAKU KOpHEH. YMeTb
BBITMIOJHATh PA3JIOKEHUE KBAJPATHOTO TPEXWIeHa HAa MHOXHUTEIU. YMEThb CTPOUThH TIpaduk
ynkmuu y=ax? , BHIIONHATH TNpOCTeiIINe TpeodpazoBanHus TpaduKoB (GYHKIUHA. YMETh
CTPOUTH IpadUK KBaAPAaTUYHON (YHKIIMH, BBIOIHATH IpocTeiliine npeoOpa3zoBaHus rpa(uKos
byHKIMH. YMeTh CTpOUTh rpaduK KBaJApaTUUHON (YHKIMM» HAXOOUTh MO IpaduKy HYIH
(GyHKLIMH, TPOMEXYTKHM, TrAe (QYHKUHUS TNPUHUMAET IMOJIOKUTENbHbIE W OTpULIATENbHbIE
3HaYeHUsA. YMeTb MNOCTPOUTh Tpapuk (YyHKIMM y=ax2 M NPUMEHATh €€ CBOHCTBA. YMeETh
noCTpouTh rpaduk pyHKIMK y=ax2 + bx + ¢ U NpUMEHATH € CBOWCTBA. YMETh HaXOIUTh TOKU
nepeceueHus rpaguka KpagpatuuHoi (yHKIMU C OCSIMH KOOP/AMUHAT.

YMeTb pas3ioKUTh KBAAPATHBIA TPEXUICH HA MHOXHUTEIHM. YMETh pelaTb KBaJgpaTHOE
ypaBHEHHE. YMeTh pellaTh KBaJpaTHOE HEPAaBEHCTBO ajredpandyeckuM crnocoOoM. YMeTh
pemiath KBaJpaTHOE HEPAaBEHCTBO C MOMOINBIO Trpaduka KBaJApaTUYHOH (YHKIMU. YMETb
pemars KBaJJpaTHOE HEPABEHCTBO METOJOM MHTEPBAJIOB. Y METh HAXOIUTh MHOXECTBO 3HAYECHUN
kBagpaTnaHoi QpyHknuu. Oyukuus y=X", OnpeaeneHne KOPHs N-il CTENCHU.

3. YpaBHeHUsI U HEPABEHCTBA ¢ 0HON nepemenHoii (14 1)

[lenoe ypaBHeHHE W ero KOpHHU. [[poOHBIE palMoHanbHBIC ypaBHEHHs. Pernenue ypaBHEHUI
TPETbEN U YETBEPTOU CTENEHU C OJHUM HEU3BECTHBIM C MOMOILBIO PA3JI0KEHUSI HA MHOKUTEIN
M BBEICHUS BCIIOMOTraTeIbHOW TNepeMeHHOW. HepaBeHCTBa BTOpPOW CTENEHUW C OJHOU
nepeMeHHo. MeToa MHTEpPBaJIOB.
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Hean - cucremMatu3upoBaTh MW OOOOHIMTH CBEACHHS O PEIICHUHU IENBIX M JPOOHBIX
paIrMoOHATBHBIX YPaBHEHHUM C OJTHON MEPEeMEHHOU, ChOPMHUPOBATh YMEHHUE peliaTh HEPABEHCTBA
Bua ax+bX+c>0 umm ax?+bx+c<0, rie a He paBHO 0.

4, YpaBHeHHUsI M HEPaABEHCTBA ¢ AByMs nepeMeHHbIMHU (17 4)

VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMH U ero rpaduk. YpaBHEHHE OKPYKHOCTHU. Pemenue cucrem,
collepKallMX OJHO YypaBHEHHE TIeEpBOM, a Jpyroe BTOpoil creneHu. Pemenue 3amay
METOJIOMCOCTABJICHHUsSI CUCTeM. PelieHue cucTeM JBYX YpaBHEHUU BTOPOW CTENEHU C ABYMS
MepEeMEHHBIMHU.

Leab — BbIpaboTaTh YMEHHE pELIaTh MPOCTEHIINE CUCTEMBI, COAEpKAIIUe YpaBHEHHsSI BTOPOI
CTEMEHH C JIByMs IIEPEMEHHBIMHU, U PelIaTh TEKCTOBBIE 3aJ]a4l C MOMOIIBIO COCTABICHHS TaKUX
CUCTEM.

3HATBh METO/Ibl PEIICHUS YPAaBHCHUN:
a) pa3joKEeHUE Ha MHOXKUTEJIH;

0) BBeZICHUE HOBOW IMEPEMEHHOM;
B)rpaduueckuii crocoo.

YMerhb pemiars Lenble ypaBHEHUS METOJIOM BBEJCHHMS HOBOM IEPEMEHHOH. YMEThb pellarhb
CHCTEMBI 2 YpaBHEHUH C 2 IEPEMEHHBIMH IrpaudecKuM CriocoO0M. YMETh pemaTh ypaBHEHHUS C
2 mepeMeHHBIMH CITIOCOOOM TOICTAHOBKH U CIIOKEHHS. YMETh peliaTh 3a/1la4i «Ha paboTy», «Ha
JBUKEHHE» U IPYTHe COCTABICHUEM HCTEM YpaBHEHUU.

5. ApudmMerunyeckasi M reomerpudeckasi nporpeccun (15 u)

Apudmernueckas U reomerpuueckas mporpeccud. Gopmyssl n-To WieHa U CyMMBI N MEPBBIX
YJIEHOB IIPOTPECCUMU.

IIEJ'IB — JaTb IIOHATHC 00 apH(bMeTquCKOﬁ )51 FCOMeTqueCKOﬁ MMporpecCudgx Kak YHCIIOBBIX
MNOCICAOBATCIBHOCTAX ocoboro BUIa.

JloOUTBHCSA TOHMMaHU TEPMUHOB «UJIEH IOCIEI0BATEIBHOCTHY, KHOMEDP YIEHa
HOCJIEI0BATEIBHOCTY, «(pOopMylia n —To WieHa apu(pMETHIECKOI porpeccumn»
3HaTh GopMyIly n —TO YieHa apuPMETHUECKON MPOTPECCUH, CBOICTBA YIEHOB
apu@MeTHYecKoil mporpeccuu, CocoObl 3aJaHus apuPMETHUIECKON POTPECCUH

YMerhb NpUMEHATH (OPMYNy CYMMBI N —IEpPBBIX WIEHOB apU(METHUYECKON MPOrPECCHU IpH
pelIeHnu 3a1a4

3HaTB, Kakasa 1oCaca0BaTCIIbHOCTb ABJIACTCA FCOMeTpI/I“ICCKOI\/'I, YMCThb BBIABJIATD, ABJISICTCA JIA
noCiaca0BaTCIbHOCTDb I’COMCTpH‘-ICCKOfI, €CJIn Aa, TO HaXOOUTh

YMeTb BBIYMCIATH JIIOOOW 4IEH IeOMEeTpUYecKoi mporpeccuu mo ¢opmyie, 3HaTh CBOMCTBa
YJICHOB F€OMETPUUECKOI Mporpeccuu. Y MeTh NPUMEHTh (GOpPMYIy TPU PELICHUH CTaHAAPTHBIX
3a1a4. YMETh HaXOAWUTh PAa3HOCTh apU(PMETHYECKOH MpPOrpeccud. YMeTh HAaXOIUTh CYMMY h
MEPBBIX WICHOB apu(METHUECKON MPOrpeccuu. YMETh HaXOJUTh JHOO0N UjieH reoMeTpUUecKOi
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MPOrpeccud. YMeTh HaXOJUTh CyMMY N MEPBBIX WICHOB M€OMETPUUECKON MPOrpeccuu. Y MeTh
pelaTh 3aJauu.

6. DJ1eMeHThI CTATUCTUKHN U TeopUM BeposiTHOCTel (13 u)

KombOunaropusie 3amaun. IlepecraHoBku, pasmelieHus, coderanus. IlepecTaHOBKH.
Pazmemenus. Coueranuss BeposSTHOCTb ClTydaiiHOTO COOBITHS.

3HaTh QOpMyIIBI YKCIIa IEPECTAHOBOK, pa3MEIIEHUH, COYETaHUIl U yMETh MOJIb30BATHCS UMHU.
YMeTsb 1osib30BaThes HopMyIoid KOMOMHATOPUKH IPY BBIYMCICHUH BEPOSTHOCTEH

1. IloBTopenme. Pemenue 3agay (15 u)

7 kiacce
Pasnen Koa Tembl Koa- OcHOBHBIE BHBI OcHoBHBIE
-BO BO AeATeIbHOCTH 00y4aroIIMXcs (Ha | HanpaBJIeHUs
4acoB 4acoB YPOBHe y4eOHBIX AeliCTBHIi)  |BOCIMTATEJIbHOMI
AeSITeJIbHOCTH
Boipaxenus. 22 |BplpaxxeHus 5 HaxoauTh 3HaueHus 1,2
ToxpnecTna. YUCJIOBBIX BBIPAKEHUM, a TAK¥Ke
YpaBHeHus. BBIPAKEHUM C IIEPEMEHHOM IIPU
YKa3aHHBIX 3HAYEHUSIX
[IpeoOpazoBanus 4 rnepeMeHHbIX. Mcnosib30BaTh 3HAKU 1,6
BBIPAYKCHU I >, <, 2, <, YdTaTb U COCTABJIATH
KoHTpoJjbHAas 1 IBOMHBIC HEPABEHCTBA. 2,5
pa60Ta Ne 1 o BrInoaHATh HpOCT@ﬁH.IHG
Teme «BbipaskeHust MpeoOpa3oBaHUsI BHIPAKEHUM:
U TOKIECTBAY. PUBOINUTH MOAOOHBIE ClIaraeMble,
VpaBHEHHUE C OJTHOI 7 pacKpbIBaTh CKOOKHU B CYMMe M 3,6
I1epEeMEHHOII. Pa3HOCTH BBIPAKEHUM.
Cratuctuueckue 4 Pewats ypaBHeHns Bija ax = b npu 4,5
XapaKTePHCTUKH pa3IMYHBIX 3HAYCHUSIX A U D, a
KoHTponbHas 1 TaK)K€ HECJIOKHbIE YPABHEHMUS, 5
paGota Ne 2 1o CBOJALIMECS K HUM.
TeMe «YpaBHEHHS» I/Icnom)vsoBaTb amnmapar
YPaBHEHUN JJIs PELLICHUS
TEKCTOBBIX 3aJ1a4,
MHTEPIPETUPOBATH PE3YJIbTAT.
Hcnons3oBate npocreimme
CTaTUCTUYECKUE XaPAKTEPUCTUKH
(cpennee apupmMeTnIeCcKoe,
pa3max, MOJa, MeJIMaHa) s
aHaJIM3a psAaa JaHHBIX B
HECJIOKHBIX CUTyalHsIX.
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DyHKIUn 11 |®yHkuus u ux Bbrunciate 3HaueHus PyHKIUH, 1,6
rpaduku 3alaHHON (POPMYJITIOH, COCTABIIATH
Tabauib! 3HaueHn Qynkmu. I1o
rpadguky GyHKIIMA HAXOIUTh
3HaYeHHEe (PYHKLUU 110 H3BECTHOMY
3HAUEHUIO apryMEHTa U peulaTh
oOpatHyto 3an1aqy. CTpouThH
rpauKu MpsMoun
[POIOPUMOHATIBHOCTH U IMHEMHOMN
JInnetinas Gynkius (YHKIIMH, OIIMCBIBATH CBOMCTBA 3,5,6
Tux QyHKuui. [lonnMaTs, Kak
KoHTpobHast BiMsIET 3HaK K03 duimenrta K Ha 5
pabota Ne 3 o pacroio’keHue B KOOPAUHATHON
TeMe «DYHKIUW» MI0CKOCTH rpaduka GyHKIUU Y =
kx, rae K # 0, Kak 3aBUCHT OT
3HaveHuit K u b B3anMHoe
pacrosoKeHue rpauKoB JABYX
byukimii Buga y = kX + b,
WITIOCTPUPOBATH 3TO HA
KommbioTepe. HTepnpeTupoBaTh
rpadUKu peabHBIX 3aBUCHMOCTEH,
OMMCHIBAEMBIX (OpMyTIaMu BUAA
y=kx, rae k#0 u y=kx+b
Crenens ¢ 11 |CreneHn u ee BeryuciaTh 3HaY€HUS BBIPAXKECHUN 1,4
HATYPAJIbHBIM CBOWCTBA BH/a &", TJIe @ — POU3BOJILHOEC
nokasareJjieMm OnHOYJICHBI YKCII0, YCTHO M MUCbMEHHO, a 2,3
KonTponbHas TaKXKe C TIOMOIIBIO KAIBKYJIATOPA. 5
pabota Ne 4 o DopMynMpoBaTh, 3aIUCHIBATH B
teme «CTeneHb ¢ CHMBOJIMYECKOH popme u
HATypaTbHBIM 00OCHOBBIBAaTh CBOICTBA CTETIEHU C
[TOKA3aTeIEM» HATYPaJbHBIM ITOKa3aTEIIEM.
[IprMeHATH CBOMCTBA CTENEHU IS
peoOpa3oBaHMs BBIPAKEHUM.
BBIOTHATE YMHOXKEHUE
OJTHOYJICHOB U BO3BEJICHHE
OJTHOWIEHOB B cTeneHb. CTPOUTh
rpaduku GyHKIuit y=x> n y=x°.
Pemats rpadHUecKy ypaBHEHHS X 2=
kx +b, x3=kx+b, rme k u b —
HEKOTOpBIC YHCTIA.
MHuoro4J/ieHbl 17 |CymMma u pa3HOCTh 3anuchIBaTh MHOTOYJICH B 1,2,3
MHOTOYJICHOB. CTaH/IaPTHOM BUJIE, OTPEEINIATh
CTETIeHb MHOTOYJICHA. BBITOTHATS
CJIO)KCHHE U BEIUUTAHUE
[Iponssencaue MHOTOYWICHOB, YMHOKEHUE 45
OAHOTWICHA 1 OJIHOYJICHA Ha MHOTOYJICH U
MHOTOMIICHA MHOTOYJICH Ha MHOTOWJICH.
BBITIOTHATE pa3ioKeHne
KonrponbHas MHOTOUJIEHOB Ha MHOKHTEIIH,
pabota Ne 5 o VICTIOJIb3YS] BBIHECEHUE MHOKHUTEIS 5
reme «Cymma 1 32 CKOOKM U CIOCOO IPYIIHMPOBKH.
PasHOCTD [IpUMEHSTH IEHCTBHUS C
MHOTOJICHOB. MHOTOYJICHAMH [PH PEIIEHUM
[Ipoussenenne Pa3HOOOpa3HbIX 33/1a4, B YaCTHOCTH 13,6
MHOTOYJICHOB.
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KoHTpoibHas 1 [IpU PELLICHUH TEKCTOBBIX 3a]1a4 C S)
pabota Ne 6 o MMOMOIIIbIO YPABHECHHIA.
TEMe
«IIpousBeneHue
MHOT'OUYJICHOB)
DopmyJibl 19 KBanpaT cymmbI 1 5 Jloka3bIBaTh CIIPABEIITUBOCTD 3,4,6
COKPAIIEHHOT0 KBaJpaT pa3HOCTH (hopMyI1 COKPAILIEHHOTO
YMHOKeHU I Pa3zHocThb 6 YMHOXEHHUS], IPUMEHATh UX B 1,2
kBagpaToB. Cymma MpeoOpa3oBaHUAX LIETbIX
1 pa3HOCTH KyOOB BBIpOKCHUI B MHOTOWICHBI, a
KoHTtposbHas 1 TaKOKe U Pa3aoKeHUs 5
pabota Ne 7 o MHOTOWICHOB Ha MHOKUTEIIN.
Teme «Dopmyiibl crionb30BaTh pa3iuyHbIe
COKpAIICHHOTO MpeoOpa3oBaHus LEITbIX
YMHOKEHHUSI BBIPXCHU NPU pEeLICHUH
[IpeoOpaszoBanue 6 YpaBHEHUH, JOKA3aTEIbCTBE 4.6
[[CJTBIX BBIPKECHUHN TOKJIECTB, B 33/1a4aX Ha JIETUMOCTb,
B BBIYMCIICHUH 3HAYCHUHN
HEKOTOPBIX BBIPAKEHUH C
KonTposbas 1 MOMOIIBIO KaJIbKYJISITOPA. 5
pabota Ne 8 o
Teme
«[IpeoOpazoBanue
[[EJTBIX
BBIPAYKCHUI»
CucreMbl 16 Uluneiinoe 5 Onpenensrsb, SIBISETCS JIU Tapa 1,4,6
JIMHEIHBIX YpaBHEHHUE C ABYMS YUCEN pEIICHUEM JaHHOTO
YpaBHeHH [EePEeMEHHBIMHU 1 UX YpaBHEHUS C ABYMs NIEPEMEHHBIMHU.
CHUCTEMBI Haxoauth mytem niepebopa 1ienbie
pELICHUS JIMHEHHOTO YPaBHEHHUS C
nByMSs iepeMeHHBIMU. CTPOUTH
rpaduk ypaBHeHus ax+by=c, rue
a#0 wu b#£0. Perrats rpadguueckum
CIIOCOOOM CHCTEMBI IMHEHHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMH.
[IpuMeHsTh cr1ocO0 MOJCTAHOBKH U
CHOC00 CI0KEHUS IPU PEeLICHUU
CHCTEM JIMHENHBIX YPABHEHUH C
ByMS IepeMEHHBIMU. Pemath
TEKCTOBBIE 3a/1a4H, UCIIOJIb3YsI B
PCI.HCE-II/IC CHCTEM 10 |kauecrse anreOpandeckoi MOJETH 3.4
JTHHCHUHBIX CHCTEMY YpaBHECHUI.
YpaBHEHHH HHTeprpeTupoBaTh pe3ysbTar,
1 MOJIYYCHHBIN MPU PEIICHUH 5
KontposbHas CHCTEMEL
pabota Ne 9 o
teme «Cucremsl
JTMHEWHBIX
YPaBHEHUN U UX
pereHus »
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IHoBTOpEHME 6 |DyHKUMH. 1 2,3
OIHOYIEHEL. 1 4.5
MHOTOYJIEHEI. 1,6
DopMyIIbI 1 14
COKpAIIIEHHOTO
YMHOXCHHSI.

JIunelinbie 1 2,6
YpaBHEHUSI.
Cucremsl
ITMHEMHBIX
YpaBHEHU.
KoHTpoiabHas 1 S)
pabota Ne 10
(nToroBas)
O0001Ienue no 1
Kypcy anreopsl 7
Kjacca
8 kiacc
Pa3nen Koa- Tembl Kou- OcHOBHBIE BUIBI JeATEJIbHOCTH OcHOBHbBIE
BO 4aCOB BO o0yuaruuxcs (Ha ypoBHe HaTpaBJIeHUS
qacoB y4eOHBIX J1eiicTBHI) BOCIIUTATEJIDb
HOIl
JeATEJbHOCTH
PanuoHaJbH 30 ParnnonannHEIE 5 ®opMyIHUpPOBaTH OCHOBHOE 2,34
ble 1poou poOu U ux CBOMCTBO PaIlMOHAILHON APOOH 1
CBOIiCTBa MIPUMEHSITh €r0 Ui TPeo0pa3oBaHUs
nIpoOeii. BEITIONHATE ClIOKEHHE,
CyMM% 1 pasHOCTb 8 BBHIUMTAHKE, YMHOKEHHE U JEICHHE 13,6
ypo0eid palMOHANIBHBIX Ipo0eH, a TaKKe
KoHTposbHas 1 BO3BEJICHHE JIPOOH B CTENEHb. 5
pabora Nel 10 BBITTONHATE pa3nuyHbIe
teme: Teme «CyMmma peoOpa3OBaHUs PAIIMOHATBHBIX
1 PA3HOCTD BBIpa)KeHI/Iﬁ, JIOKa3bIBaTh
[pPalTMOHAIILHBIX TOXIECTBa. 3HATH CBOICTBA
fpobeii» GyHKIHHN Y = E, rae k # 0, u ymeTs
[IpousBenenue u 15 o 136
aacTHOE ApOGei cTpouTh e€ rpaduk. Mcmnonb3oBarh
KOMITBIOTEP JIJIS1 UCCIICTOBAHMS
MOJIOKEeHUs Tpaduka B
KOOPJIMHATHOM MJIOCKOCTH B
3aBHCUMOCTH OT K
Kontponbras 1 5
pabota Ne 2 o
TeEME: «
YMHOXKEHHUE U
neyieHue
parroHaTbHBIX
TpoOeH.
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KBaapaTHubie JleficTBUTEIIHHEIC 3 [IpuBOAUTH IPUMEPHI 2,45
KOPHH yucna palMoHATBFHBIX U UPPAIMOHATBHBIX
. 6 yrcen. Haxoauts 3HaueHUs 15,6
ApmbMeTerCKHH BBIPOKEHUS apU(PMETHICCKIX
KBAZIPaTHLIM KOP CHb KBaJIPATHBIX KOPHEH, UCIIONIB3YS TIPH
CaoiicTsa 4 HE0OXOMMOCTHU KaJIbKYJIATOP. 12
apudmeriIeckoro JI0Ka3bIBaTh TEOPEMBI O KOPHE 3
KBa/IPaTHOT'O IPOM3BECHUS U IPOOH, TOKIECTBO
KOPH: v a2 = |a|, npuMeHsTH NX B
1 npeoOpa30BaHUSAX BbIPAKEHUI. >
KoHTponbHas OcBOOOXIATHCS OT
pabota Ne 3 o HPPALUOHAIIBHOCTH B 3HAMEHATEIIAX
TEeME npobeii Buia —, - = BBIHOCHTH
«ApupmeTnuecKuit VB b
KBATpATHBII MHOYHTEJb 32 3HAK KOPHS U
o5 [KOpeHbY BHOCHUTH MHOXKUTEIIb TI0J] 3HAK
Tpumenene 10 | kopHs. Vcrnons3oBaTh KBajgpaTHbIe 13
CBOMCTR KOPHHU JIJISl BRIPQXKCHHUSI IEPEMEHHBIX
ApHdMETHIECKOTO 13 TCOMETPHUCCKUX M (PH3UICCKIX
KBAIPATHOTO (I)OpMyJ'I.'_CTpOI/ITB rpaduk QyHKIMH
KopHst: Beiecenue Y = +/x ¥ WUTIOCTPUPOBATH HA
MHOXUTEJIS I‘pa(i)I/IKe €€ CBOUCTBA.
1 5
KonTponbHas
paborta Ne 4
0 TEME
«IIpumenenune
CBOWCTB
apupMeTHIECKOro
KBaJIPATHOTO
KODHSD)
Ksanparnsbie 16  |Pemath KBajpaTHblE ypaBHEHMS. 1,4
YPaBHEHUA KBazparioe Haxonuts no100poM KOpHU 5)
YPaBHCHHC 11 €ro KBaJIpAaTHOTO ypaBHEHUS, HCIOJb3Ys
KOpHH teopemy  Bmera.  Mccrmemosats
1 KBaJ[paTHBIC ypaBHEHUS o
KonTposbHas JIMCKPUMHUHAHTY ¥ KO3 UIMEHTaM.
pabota Ne 5 1o Peniath  ApoOHBIE  palMOHAIBHBIE
30 eme «Kpanpatnbre YpPaBHEHHs, CBOJs PEUICHHE TaKHX|
YPaBHCHISD) YPAaBHEHUH K  PEUICHUIO |
KBaJpaTHBIX YpaBHEHUH c1:3.5
TipoGHbLe MOCIIeTyIOIUM | MCKIIOYeHUEM
DAIHOHATEHbIE 1 l'IOC];[OpOHHI/IX KOPHEH.
emaTh ~ TEKCTOBBIE  3aJ[ayH,
YPABHCHHA UCTIONB3Ys B KadecTBe
1 anredbpanveckon MOJIEIH 5
KBaJpaTHbIE 51 IpoOHbIE
KoHTponbpHas palrrioHaIbHbIC YPaBHEHUS
pabota Ne 6 o
TeMe «J{poOHbIE
panroHaTbHBIE
YpaBHEHHUSI»
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HepasencrBa Uucnossie 9 DopMyIMpOBaTh U 10OKA3bIBaTh 2,3
HEPaBEHCTBA U UX CBOIICTBA YMCIIOBBIX HEPABEHCTB.
CBOMCTBA Vcrionb30BaTh anmnapar HEPABEHCTB
KoHTtposbHas 1 JUIS1 OLIEHKU MTOTPENIHOCTH U 5
pabota Ne 7 o TOYHOCTHU MPUOJIMKEHUS.
Teme: «HucnoBbie Haxonuts nepeceuenue u
HEPAaBEHCTBA M MX 00BeIMHCHUE MHOKECTB, B
CBOMCTBa) YaCTHOCTH YUCJIOBBIX TPOMEKYTKOB. 46
13 PemaTte nuHeliHbIE HEPABEHCTBA.
Pemate cucteMbl JTMHEHHBIX
HEPaBEHCTB, B TOM YHCJIC TaKUX,
24 Hepasencrsa ¢ KOTOPBIE 3aMKMCaHbl B BUJI€ JBOMHBIX
OJIHOU IIEPEMEHHOMN HEPaBEHCTB.
U UX CUCTEMBI
KoHTposnbHas 1 5
padora Ne 8 o
TeMe:
««HepaseHnctna ¢
0JIHOI TTepeMEeHHON
U UX CUCTEMBI»
13  |CremneHs ¢ menbiM 9 3HATH ONPE/ICIICHUE U CBOWCTBA 1,6
MOoKa3aTeseM U ee CTETCHH C IEJIbIM MTOKAa3aTeJIEeM.
CBOMCTBA [IppHUMAaTh CBOKCTBA CTEIIEHHU C
[[eJIbIM TIOKa3aTesIeM MU
BBITIOJIHCHUH BBIYUCIICHUHN 1
KonrpoibHas 1 MpeoOpa30BaHUU BBIPAKCHHUI. S
pabota Ne 9 o M crionp30BaTh 3aMuCh YKCEI B
Teme: «CTeneHs ¢ CTaHJAapTHOM BHUAC JJIS BBIPAXKECHUA U
L(E€JIBIM COTIOCTABJICHHS pa3MEPOB OOBHEKTOB,
[TOKa3aTCIEM» JUTENBHOCTH MPOLIECCOB B
DIIEMEHTBI 3 |OKpyXaroIeM MHPE. 135
CTaTUCTUKHU HpI/IBOI[I/ITB MMPpUMEPHbI
[pETIPE3eHTaTUBHON U
HEepenpe3eHTaTUBHOM BHIOOPKHU.
3Bnexats nHPOPMALIUIO U3 TAOJIHI]
YacTOT U OPTraHU30BBIBATh
nH(pOpMaIKIo B BUE TaOIUIl YaCTOT,
CTPOUTHb UHTEPBAIIbHBIN PSI.
crionp30BaTh HATMISAHOE
[pEeACTABICHUE CTATUCTUYECKOM
nH(pOpMaIUK B BUIE CTOIOYATHIX U
KPYTOBBIX IMarpamm, MOJUTOHOB,
TUCTOTPaMM.
Crenensn ¢
HeJIbIM
nokasareJieMm.
JIeMEeHTBI
CTATUCTUKH.
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IloBTOpPEHME

14

[IpeoOpa3zoBanme
parroHaTbHBIX
BBIPAKCHUI.

Brinecenue u
BHECCHUC
MHOKUTEIIS IO
3HAK KOPHSI.

KBanpaTHbie
YpaBHEHUS.

Pemenue
HEPaBEHCTB C
O0JHOI IEPEMEHHOM.

Pemenne cucrem
HEPABEHCTB C
OJIHOW IIEPEMEHHOMN

\Umoeosas

KOHMPOIbHASL
paboma Nel(

[[po1ieHTHI.
Pemrenue 3agad Ha
[POIICHTHI.

2,34

1,3,4

1,6

3,4,6

3,4,6

Pewenue
[IPaKTUKO-
OPUEHTHUPOBAHHBIX
3a7a4. YpOIIEeHHE
BBIPAKECHUI

4,5

4,5

Ypok
00001IaI0IIETO
MOBTOPEHHSL.

9 kjaacce

Pa3nen

KoJua-Bo
JacoB

Tembl

Koa-
BO
4acoB

AeSITeJIbHOCTH 00y4aroIMXCs
(Ha ypoBHe y4eOHBIX JeilcTBUIl)

OcHOBHBIE BUABI

OcHoBHbIE
HANPABJICHUS
BOCIIUTATEJIbHOM
JesTeJILHOCTH

IloBTOpPEHME
Kypca 8 kiacca

IloBTOpPEHME
Kypca 8 kiacca

6

Hayuutbcst npuMeHsTh Ha
NPAaKTUKE U B peaibHON JKU3HU
JUTsL OOBSICHEHUS OKPY>KAIOIINX
BeIlIel TEOpPEeTUUECKUI MaTepual,
M3YYEHHBIH 3a Kypc anreOpsl 8

KJ1acca:

2,4,6
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KBagparnunas 22 DYHKIMY U UX 3) BbIuucisaTh 3HaUeHUS PYHKITUH, 2,3
byHkuus CBOMCTBA 3alaHHON (HOPMYJIION, a TaKKe
BYMsI 1 TpeMsi popMyIamu.
OmnuceIBaTh CBOMCTBA (DYHKITHH Ha
KBaapaTHbIil 4 OCHOBE UX IpauIecKoro 45
TpexuIeH. [pE/ICTaBICHHUS.
KoHTponbHas paboTa 1 VHTEeprpeTUpoBaTh rpa(?mcn 5
Ne 1 o Teme [pealIbHBIX 3aBUCUMOCTEHA.
«KBajpaTHbIil [Toka3bIBaTh CXEMATHYECKU }
TPEXTICH [OJI0KEHUE HA KOOPAUHATHOH
KpajpaTnumas 8 HJIOCZKOCTI/I I‘ga(bI/IKOB (byHKuHHZy 124
bymKIHs U ee = axs, y = ax +n,y:a(x—m).2
rpaduK (I:TpOI/ITB rpaduk GyHKIUU Y = ax
CrenenHast GyHKIIHS 3 * DX + C,yMeTs ykashisath 3.4
Koperb N — ii KOOP/IMHATBI BEPUIHHBI mapadoJbI,
e OCb CUMMETpHUH, HAlpaBJICHHE
CTCTICHH 9
BeTBel napaboiibl. Micnonb3oBath
Konrpoannas 1 KOMITBIOTEP ISl UCCTIEI0OBAHUS 5
patora e 2 MOJIOKEHUS TpaduKa B
«Keanparianas KOOPJMHATHOM MJIOCKOCTH.
(ynxuma. Crenennas 300pakaTh CXeMaTUUECKH
ymans. rpaduk QyHkiuH Y = X" ¢ YETHBIM
1 HEYCTHBIM N. TIOHUMATH
CMBICH 3anucel Buia ya, Yau T.
1., TI€ @ — HEKOTOPOE YHCIIO.
IMeTh NpeacTaBiIeHUE O
HAXO0XJICHUU KOpHEU N-ii CTeneHu
C TIOMOIIIBIO KAJIBKYJISITOpA.
YpaBHenusi u |14 YpaBHEHHS C 8 Peliath ypaBHEHHs TPETHEH 2,4
HepaBeHCTBa C 6] I[HOfI IIE:TBE:pTOI‘/JI CTCIICHU C ITIOMOIIIBKO
OI[HOi/i HepeMeHHOﬁ. PA3JIOKCHHUA Ha MHOKHUTCIN U
HepeMeHHOf/i. BBCICHUEC BCIIOMOT'aTCIIbHbBIX
HepaBeHCTBa c 5 [IEPEMEHHBIX, B YaCTHOCTH 3,5
OI[HOﬁ peaiaTb 6I/IKB3.):[paTHLIe YpaBHCHUA.
HepeMeHHOﬁ. Perath qpoOHbIC pallMOHAIBHBIC z
YpaBHEHUA, CBOAA UX K LCJIbIM
KoHTpOmbHast 1 YPaBHEHHIAM C nocvnezlylomeﬁ
paGota Ne3 1o [IPOBEPKOI KOPHEH. §
TeMe «Y paBHEHHs Pemrate HEpaBeHCTBA BTOPOi
CTCIICHU, UCIIOJIb3Ys Fpa(l)I/I‘{€CKI/I€
. Hep\,aBeHCTBa ¢ MIPCACTABJICHUS. Hcmons3oBats
OAHOH o MCTO/] MHTCPBAJIOB IJIA PCHICHUA
[ICPEMCHHON HECIIOXKHBIX PAlIMOHAIIBHBIX
HCPAaBCHCTB.
Ypasuenusi u (17 VYpaBHeHus C 10  Crpouts rpaduku ypaBHeHMH C ABYMS 1,3,6
HepaBeHCTBa c ﬂByMH IICPEMCHHBIMU B IPOCTCUIINX CIIydasax,
KoTJa rpauKOM SIBIISIETCS TpsAMast,
ABYyM3 TICpCMCHHBIMH 1 MIX mapabosa, runepboa, OKPyKHOCTB.
[ePpEeMEHHBIMH. CHCTEMBI crons30BaTh X 1yis rpaduueckoro
[PELIEHUS] CUCTEM YPABHEHU C JBYMsI
TICPEMEHHBIMU.
HepaBeHCTBa c 6 PermaTth ciocoOOM MOACTAaHOBKU 24

JBYMSI
MIEPEMEHHBIMH U X
CHUCTEMBI

CUCTEMBI JIBYX YPAaBHEHHH C IByMs
[EPEMEHHBIMH, B KOTOPBIX OJHO
YpaBHEHME NIEPBOH CTENEHU, a APYrou —
BTOpPO CTENEHH.
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KOHTpO JIbHAS Pemath TEKCTOBBIE 3a7a4H, UCTIOJIb3YS B 5
pabora Ne4 110 Teme KauecTBe anre6panlv1eCK0H Mozenn
CHCTEMY ypaBHEHHH BTOPOW CTETIEHH C
«YpaBHEHUS U .
IBYMsI IEPEMEHHBIMHI; PEIIaTh
HEpaBCHCTBA C COCTABJIEHHYIO CHCTEMY,
ABYMA MHTEPIPETUPOBATH PE3YIILTAT.
INEPEMEHHBIMN ).
Apnd)Meane- 15 ApI/I(bMeTI/IIIeCKaH [TprMeHATh WHACKCHBIC 0003HAYCHUS JIJIS 1,4,6
cKast H Iporpeccus. YJICHOB MOC/IE0BATEIEHOCTEH.
[IpuBOANTH PUMEPHI 3aAaHUSL
reomerpuye- y y
KOHTpOJILHaH pa60Ta rocienoBaTenabHoCcTeN hopMyoii N-ro 5
CKast NoS 1o Teme ujleHa U PEKyPPEHTHOM (QOPMYIOii.
Mporpeccun. A BriBoauTE (hOpMYIIHI N-TO WieHa
«ApupmeTueckas apu(MeTHIECKON IPOTPECCHH U
[porpeccusy reOMETPHYECKOI MPOrPecCuH,
['eomeTpuueckas CYMMBI IEPBBIX N IICHOB 1,3,6
nporpeccus apncpMeTHLieCKoﬁ U TEOMETPHIECKOM
KoHTpombHas [porpeccuii, pemarh 3agauu ¢ 5
HCTIOJIb30BaHUEM ATHX (POPMYIL.
pabota Ne6 1o Teme Jloxa3bIBaTh XapaKTepUCTHIECKOE
«["eomeTpuyecKas CBONCTBO apH(pMETHIECKOMN 1
IIPOTrPECCU. rEOMETPUUYECKON TIPOTPECCUi
[TpyuBOANUTH TPUMEPHI INHEHHOTO POCTa
WICHOB HEKOTOPBIX apH(PMETHIECKUX
[porpeccuii 1 SKCIMOHEHIUAIBHOTO POCTa
"WICHOB HEKOTOPBIX T€OMETPHUYECKUX
[Iporpeccui.
PemaTs 3a1a4n HA CIO0XKHBIC TPOIICHTEHI,
MCTIONB3YS IpU He00X0a BHIMONTHUTE
nepeGop BceX BO3MOXKHBIX BAPUAHTOB
IUIs TIepecdeTa 00bEeKTOB M KOMOMHAIIHH.
[IpuMeHATH IPaBUIO KOMOMHATOPHOTO
YMHOXKEHUS.
Pacrio3HaBaTh 3a/ja4X Ha BEIYUCIICHHE
YHCIIa TIEPECTaHOBOK, Pa3MEICHNH,
COUeTaHNH U IPUMEHSTh
COOTBETCTBYIOIINE (POPMYIIBL.
BBIYHCIATE 4aCTOTY CIIy4aiiHOTO
coObITHs. OTIEHNBATH BEPOSITHOCTh
CITy4aiiHOrO COOBITHS C IIOMOIIIBIO
JaCTOTHI, yCTAHOBICHHON OITBITHBIM
myTeM. HaxoauTe BepoSITHOCTH
CITy4aiHOTO COOBITHSI HA OCHOBE.
JJIeMEeHTbI 13 |DaeMeHThbI BEITIOTHATE TIepedop BceX BO3ZMOKHBIX 1,4,5,6
KOMOHHATOPH- KOMOUHATOPHKH BapUaHTOB /LA TlepecteTa 00BEKTOB U
KoMOuHanMi. [IpuMeHsITh IpaBUIIO
KU U TEOPUH 6
. KOMOMHATOPHOTO YMHOKEHHSI.
BCPOSITHOCTEH. Pacro3HaBaTh 3aa4H Ha BHIUMCICHUE
HauanbHbie 4HCIIa TIEPECTAHOBOK, PAa3MEIEHHUIA, 3,9,6
CBCIICHUS U3 TCOPHUHU COYETAHUH U IPUMEHATH
BCPOHTHOCTCﬁ. COOTBETCTBYIOIIHE (HOPMYITHI.

KonTposibHas padbota
Ne7 o Teme
«OTIEMEHTBI
KOMOMHATOPHUKU U
TEOPHUH
BEPOATHOCTEN»

BBIYUCIIATE 4aCTOTY CIIy4aiiHOTO
coObITHsI. OLIEHUBATH BEPOATHOCTH
CITy9aifHOTO COOBITHS C IIOMOIIIBIO
4aCTOThI, YCTAHOBJIIEHHOHN OMBITHBIM
mytem. HaxoauTb BEposITHOCTh
CITy9aifHOTO COOBITHS Ha OCHOBE
KJIACCUYECKOI0 OTpeIeNICHuUs
BeposITHOCTH. [IpMBOIUTE ipUMeEpPHI
ITOCTOBEPHBIX M HEBO3MOXKHBIX COOBITHIA.
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IloBTOpEHUE

KBagparuunas
b yHKIHS

YpaBHEHUS U
HEpaBEHCTBA C OJJHOU
[EpEMEHHOMN

YpaBHEHUS U
HEpPaBEHCTBA C JIByMs
[epEeMEHHBIMH.

YpaBHEHUS U
HEPaBEHCTBA C ABYMS
TMCPCMCHHBIMMU.

Apudmernueckas u
reoMeTpHYeCcKast
[IPOTPECCHH.

DJIEMEHTHI
KOMOWHATOPHUKH U
TEOPHU
BEPOSITHOCTEM.

Hrorosas
KOHTpPOJIbHAs paboTa

3,4

2,5

4,6

1,3

4,5

2,5,6

CormacoBaHo

[IpoTokon 3acenanus
METOAMYECKOTO 00BETUHEHUS
YUMTEJIEH €CTECTBEHHO — HAYYHOT'O
nukita MBOY COUI Nel5

ot 29 aBrycta 2022roaa Nel

A.Il.T'acniapstH

COI''TACOBAHO
3aMecTuTeNb TUPEKTOpa
no YBP
3.A. Pamosin

29 aBrycra 2022 r.
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