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PabGouas ImporpamMma COCTaBJICHA Ha OCHOBC HOPMATHUBHO-IIPABOBbIX TOKYMCHTOB!

- ®enepanbHoro 3akoHa ot 29 nexadps 2012 r. Ne 273-D3 «O06 obpa3oBaHuu B
Poccuiickoin ®@enepannn»;

- @ezrepalIbHOTO TOCYIAPCTBEHHOI 0 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOT'O 001IEro
o0pa3oBaHus;

- OCHOBHOI1 00pa30BaTenbHON MPOrpaMMbl OCHOBHOTO O0IIIEr0 00pa3oBaHus
obmreobpazoBaTenbHOi mKombl pu [ToconsctBe Poccuu B Erunre;

- IPUMEPHOM POTrPaMMBbI 110 MaTEMAaTHKE OCHOBHOT'O 00IIIEro 00pa3oBaHus, aBTOPCKOM
nporpammel o marematuke I'.B. Jlopogeesa, U.®. lllapriruna, C.b. CyBoposa, E.A.
BynumoBuy u np., cocraButens T.A. BypmucrtpoBa «Anredpa, 7-9 kiaccel» M.: [IpocBenienue,
2011 r.

IInanupyemble pe3y1bTaThl 0CBOEHHS Y4eOHOI0 NpeaMeTa
1) oco3HaHME 3HaYEHMs] MATEMATHKU JJIs [TOBCE/IHEBHOM KU3HU YEJI0BEKA;
2) TmpencTaBleHHE O MATEMAaTUYECKOW HayKe Kak cpepe MaTeMaTH4EeCKON AeSITeNbHOCTH, 00
JTanax e€ pa3BUTHUs, O €€ 3HAUMMOCTH JJIsl pa3BUTHU I IUBUIIM3ALUY;
3) pa3ButHe yMeHU# paboTaTh C y4eOHBIM MAaTEMATUUECKUM TEKCTOM (aHAJTU3UPOBATh,
U3BJIEKaTh HEOOXOAMMYIO0 HH(OPMAILIHIO), TOYHO U T'PAMOTHO BBIPa’KaTh CBOM MBICIIU C
IIPUMEHEHUEM MaTeMaTU4ECKOW TEPMUHOJIOIMU U CUMBOJIMKHU, ITPOBOIUTD KJIacCUPUKAIIIH,
JIOTHYSCKHE 00OCHOBAHMUS,
4) BiajneHue 0a30BBIM MMOHATHIHBIM aNapaToM [0 OCHOBHBIM pa3jieiiaM COIEp KaHMUS;
5) cucremaTHYecKHe 3HAHUS O PYHKIMAX U UX CBOWCTBAX;
6) NpaKTUYECKU 3HAYMMbIE MATEMATUYECKUE YMEHUS U HABBIKH, UX IPUMEHEHHUE K PELICHUIO
MaTEMAaTUYECKUX U HEMAaTEMAaTUYE€CKUX 3a7a4 IPEAIOJIararoilee yMeHus:
*  BBINOJHATH BHIYMCIICHUS C JEUCTBUTENbHBIMU YHCIIAMU;
*  pewaTh ypaBHEHHUsI, HEPAaBEHCTBA, CUCTEMbl YPABHEHUH 1 HEPABEHCTB;
*  pelmaTh TEKCTOBBIC 33724l apu(PMETUYECKUM CIIOCOOOM, C TOMOIIBIO COCTABIICHUS U
pelIeHrs ypaBHEHU, CHCTEM ypaBHEHHI U HEPABEHCTB;
*  HCIOJIb30BaTh alre0pandeckuil A3bIK JUIsl OMMCaHUs IPEIMETOB OKPYKAIOIIEro MUpa 1
CO3J/1aHUs COOTBETCTBYIOIIMX MaTEMaTHUECKUX MOJIETIEH;
*  IPOBEPHUTH NPAKTUUECKUE PACUETHI: BBIYMCIECHUS C IPOLEHTAMMU, BBIUMCIEHUS C YUCIOBBIMU
I10CJIEI0BATEIbHOCTSIMH, BBIYMCIIEHUS! CTATUCTUYECKUX XapaKTEPUCTUK, BBIIIOJHEHHE
MPUOINKEHHBIX BHIYUCICHU;
*  BBINOJHATH TOXK/IECTBEHHBIE IPEe00pPa30BaHMs palliOHAJIbHBIX BbIPAKEHUH;
*  BBIIOJHATH ONEPALUU HaJ MHOXKECTBAMH;
*  HCCenoBaTh PYHKLUUU U CTPOUTH UX TpadUKu;
*  YUTATh U MCMIOJIb30BaTh HHPOPMALIHIO, TPEACTABICHHYIO B BH/I€ TaOIMIIBI, AUATPAMMBbI
(cTonbuaToii WM KpyroBom);
*  pelaTh NpocTeline KOMOMHATOPHBIE 3a/1a4U.
Paznen «Apudmernkar
PanuyonansHbie yncia
BrIlTyCKHUK Hay4uTCS:
CpaBHHMBATh U yIOPSA0YMBATH palliOHAIbHBIE YUCIIA;
BBIMIOJIHATH BBIYUCIICHHS C PALIMOHAJIBHBIMHM YHCIIAMHU, COUETast YCTHBIE U MUCbMEHHBIE TPUEMbI
BBIYMCIIEHUH, TPUMEHEHHUE KaJIbKYJISITOPa;



HCII0JIb30BaTh MOHSITUS U YMEHUS, CBSI3aHHBIE C TPONOPIIUOHATBHOCTBIO BEJIMUHH, TPOIEHTAMU
B XOJI€ PEIICHUA MaTEMAaTUYECKUX 3a/1a4 U 33724 U3 CMEXKHBIX IPEAMETOB, BHIIIOJIHATD
HECJIOKHBIE TPAKTUYECKUE PACUETHI

MPAUMEHATH MTOHSTHS, CBSI3aHHBIE C IETTMMOCTBIO HATYPAJIbHBIX YHCET

BrImyCKHUK OTYYUT BO3MOXKHOCTD:

TMMO3HAKOMHUTHCS C MMO3UIIMOHHBIMHI CHCTEMaMHU CUHMCIIEHHUS C OCHOBAHHUSAMH, OTJIMUYHBIMU OT 10;
yrayOUTh U Pa3BUTH MPECTABICHUS O HATYPAJIbHBIX YHCIIAX U CBOMCTBAX JIEITMMOCTH;
Hay4HUThCS HCTIOJB30BATh MPUEMBI, pAallHOHATU3UPYIOIINE BEIYUCIICHUS, TPUOOPECTH MPUBBIUKY
KOHTPOJMPOBATH BHIUUCIICHUS, BHIOUPAs TTOIXO SN IS CUTyaIluu CIOCO00.
JleficTBUTENbHBIE YHCIIA

BbInyCKHUK HayIUTCS:

UCIOJIb30BaTh HaYaIbHbIE MPEACTABICHUS O MHOXKECTBE 1€ CTBUTEIIHHBIX YHCET;

BJIAJIETh IIOHATHUEM KBAJPATHOr O KOPHS, IIPUMEHSATD €r0 B BBIYUCIICHUSX;

BbIIyCKHUK NOTYYUT BO3MOXHOCTB!

Pa3BUTh MPEICTABIEHNUE O YUCIIE U YHUCIOBBIX CUCTEMAaX OT HATYpaJbHbIX A0 JEHCTBUTEIbHBIX
YUCEJI; O POJIM BBIYHUCICHUH B 4EJIOBEUYECKON IIPAKTUKE;

pa3BUTh U YIIIyOUTb 3HAHUS O JECATUYHOMN 3alCH AeHCTBUTENIBHBIX Yncel (IEpUOANYECKUE U
HEeNepuoudecKue 1podu).

W3mepenus, npuOIMKeHns, OLlEHKH

BbInycKHUK HayIUTCSL:

UCIOJIb30BaTh B XO/1€ PEIlIEHUs 3a7a4 AJIeMEHTapHbIE MPEACTABIICHUS, CBI3aHHBIC C
NpUOIMKEHHBIMU 3HAYEHUSIMU BEJINYHH.

BbIIyCKHUK MOTYYUT BO3MOXHOCTB!

MOHSTh, YTO YHCIIOBbIE JTAaHHBIE, KOTOPBIE UCHOJIB3YIOTCS AJIsl XapaKTePUCTUKH 00BHEKTOB
OKPY’KaIOIIEro MUPA, ABJISIOTCS IPEUMYIIECTBEHHO NMPUOJINKEHHBIMH, YTO T10 3aHCH
NpUOIMKEHHBIX 3HAUEHUH, CoZiepKalMXcsl B MHPOPMAIIMOHHBIX HCTOYHUKAX, MOKHO CYAUTH O
MOTPEIIHOCTH MPUOIIMKCHHS;

MIOHSITh, YTO MOIPELIHOCTh PE3yJIbTaTa BEIUUCICHUS 10JKHA ObITh COM3MEpUMa ¢
MOTPELIHOCTHI0 UCXOIHBIX IaHHBIX.

Anredpandeckue BbIpaKeHUS

BbInycKHUK Hay4quTCSL:

- OIIEpUPOBAThH MOHATUSIMU "TOXKAECTBO", ""TOXKIECTBEHHOE ITpeoOpa3oBaHue", pemaTs 3a1auu,
copepxalire OyKBEeHHbIE JaHHbIE, paboTaTh ¢ (OpMyJIaMu;

- OIIEPUPOBATH MTOHATUAMM "KBAJPATHBII KOPEHB', IPUMEHSTH €r0 B BBIYACIICHUAX;

- BBIIOJIHATH peo0pa3oBaHUE BHIPAKEHUH, COAEpKAILUX CTEEHHU C LIETbIMU [T0Ka3aTeISIMU U
KBa/IpaTHbIE KOPHU;

- BBIIOJIHATH TOXK/IECTBEHHBIE IPEOOPa30BaHUs pallMOHAIbHBIX BHIPAYKEHUI Ha OCHOBE IPAaBHII
NeUCTBUN HAJ MHOTOWJIEHAMH U alreOpandecKuMu JIp 00sIMH;

- BBIIIOJIHATH Pa3JI0KEHNUE MHOIOYJIEHOB HA MHOXUTEIIN;

- IPUMEHSTh IPEOOPa30BAHUS BBIPAKEHU [JIs1 pELIEHU Pa3IMUYHbIX 3a7a4 U3 MaTEMaTHKH,
CMEKHBIX IIPEMETOB, U3 PEAJIbHOM MPAKTUKU.

BbIyCKHMK OTYYUT BO3MOXHOCTb HAYUUTHCS:

- BBIIIOJIHATH MHOTOLLIATOBBIE TPE00Pa30BaHMsI pallMOHAIbHBIX BBIPAKEHUHN, IPUMEHSS IIUPOKUM
Ha0Op crocoOO0B U MPUEMOB;

- IPUMEHSTH TOXKECTBEHHBIE IPE00OPA30BaHUS I PELICHMS 3a/1a4 U3 Pa3JINUHBIX pa3zesioB

Kypca.



YpaBHeHUs

BbIyCKHUK HayYUTbCS:

- pemaTh OCHOBHBIE BU/Ibl palliOHAJIbHBIX YPABHEHUH C OAHOM I1€PEMEHHOM, CUCTEMBI IBYX
YPaBHEHHI C JBYMs I1I€PEMEHHBIMU;

- IPUMEHSTh aHAJTUTUYECKUN U rpadUuecKuil A3bIKU 111 UHTEPIIPETalluK TOHATHH, CBSI3aHHBIX C
MTOHATHEM yPaBHEHMS, ISl PEIICHNS] YPABHEHUI U CUCTEM ypaBHEHUII;

- IOHUMATh YPAaBHEHUE KaK BaXKHEHIIYI0 MATEMaTUIECKYIO0 MOAEIb JJI1 ONMUCAHUS U U3YUYEHUS
pa3zHOOOpa3HbBIX pealbHbIX CUTYalli, pellaTh TEKCTOBbIE 3a/Ja4H aaredpanyeckKuM METOA0M;

- IPOBOJIUTH NIPOCTENUIIINE UCCIIEOBAHUS YPABHEHUI U CHCTEM YPaBHEHUM, B TOM YHCIIE C
MpUMEHEHNEM TpapruecKiX IpeacTaBieHui (ycTaHaBIUBaTh, UMEET JIU ypaBH €HUE WIH
cHCTeMa ypaBHEHHI pelIeHUs, eCIid UMEET, TO CKOJIBKO U Tp.)

BhIITyCKHUK MOTyYHUT BO3MOKHOCTB: UCITOIb30BATh IIMPOKHUI CIEKTP CHEUaIbHBIX IPUEMOB
pellIeHUs] ypaBHEHUHN U CUCTEM YPaBHEHUM; YBEPEHHO IPUMEHSATS allapaT YPaBHEHUN U
HEpaBEHCTB IS pellieHus Pa3HOOOpa3HbIX 3a/1a4 U3 MATEMATUKH, CMEXHBIX IIPEIMETOB,
peanbHON MPaKTUKU

HepaBenctsa

BbIycKHUK HayqUTbCS:

- IOHUMATb TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLLIEHUEM HEPABEHCTBA, CBOMCTBA
YUCIIOBBIX HEPABEHCTB;

- pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW NIEPEMEHHOM U UX CUCTEMBI; pelIaTh KBaIpaTHbIE
HEPaBEHCTBA C OMOPO Ha rpadudecKue MPEACTABICHHUS;

BBIITyCKHUK MOJTyYUT BO3MOKHOCTB!

- OCBOUTb Pa3HOOOpa3HbIE MPUEMBI JOKa3aTEIbCTBA HEPABEHCTB;

- IPUMEHSTH IpauuecKue IpeCcTaBICHU 11 UCCIeJOBaHUS HEPAaBEHCTB, CUCTEM HEPaBEHCTB,
copiepxamux OyKkBeHHbIE K03 (PUIIUEHTHI.

- IPUMEHSITH allllapaT HePaBeHCTBA ISl pEIIeHUs] pa3HOOOpa3HbIX MaTEMaTHUYECKUX 3aa4, 3a7a4
U3 CMEKHBIX IIPEIMETOB U MPAKTUKH.

Paznen «®yHkuum»

UYuciioBble MHOXKECTBA

BrlIllyCKHUK Hay4uTCS:

- IOHUMAaTb TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C [IOHSTHEM MHOXECTBA, BBIITOJIHSATH
Ollepallid Ha MHOXKECTBAMU;

- HCIIOJIb30BaTh HA4aJIbHBIC IPECTABICHUS O MHOKECTBE I CTBUTEIBHBIX YHCEIL.
BBIITyCKHUK MOJTyYUT BO3MOKHOCTB:!

- pa3BUBaTh IPEACTABICHUE O MHOXKECTBAX;

- pa3BUBAaTh IPEACTABICHUE O YUCIIE U YUCIIOBBIX CUCTEMAaX OT HATYPAJIBHBIX 10
JEMCTBUTEIIBHBIX YUCENT; O PO BBIYUCICHUN B IPAKTUKE;

- pa3BUBATh U YIIIYOUTb 3HAHUS O NE€CATHUHOMN 3aIIUCH €l CTBUTENIbHBIX YK CeN (MIEPHOANY ECKHE
Y HENEPUOIUYECKUE JPOOH ).

YuciioBbie QyHKIIUN

BrlTyCKHUK Hay4uTCS:

- IOHUMATb U MCII0JIb30BaTh (PYHKIIMOHAIBHBIE TIOHATHUS, A3BIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaUCHUA);

- CTPOUTH TPaGUKH FTEMEHTAPHBIX (DYHKIIMIA, HCCIE0BATh CBOMCTBA YUCIOBBIX (DYHKIUI HA
OCHOBE M3y4Y€HUS MMOBEJEHUS UX I'paUKOB;



- HOHUMAaTh (PYHKIIMIO KaK BaKHEHIIYI0O MaTeMaTHUYECKYI0 MOJEIb JJI ONMCAHUs IPOL[ECCOB U
SIBJICHUI OKPY’KaOILEro MUpPa, MPUMEHATH () YHKIIMOHAJIBHBIN A3bIK JUIsI ONUCAHUS U
UCCJIEZIOBAHUS 3aBUCUMOCTEN MeX Ay (PU3MUECKUMU BETUYUHAMU.

BbIIyCKHUK MOTYYUT BO3MOXHOCTB!

- IPOBOAMTD UCCIIEIOBaHUS, CBSI3aHHBIE C U3yYE€HUEM CBOUCTB (DyHKLUM, B TOM YHUCIIE C
UCIOJIb30BaHUEM KOMITbIOTEPA; HA OCHOBE rpaMKOB U3y4EHHBIX (DYHKIMI CTOUTH Oosee
CIIO’KHBIE IpaUKH (KyCOUHO-3aJaHHbIE, C "BBIKOJOTHIMU" TOYKAMU U T. I1.);

- UCII0JIb30BaTh (yHKIMOHAJIbHBIE MTPEICTABICHUS U CBOMCTBA (DYHKIUHN AJIs pelIeHHs
MaTeMaTUYECKUX 3a/1a4 U3 Pa3IMYHbIX pa3/esioB Kypca.

Paznen «YucnoBele nocaeq0BaTeIbHOCTI

ApudmeTrueckue U reOMeTpHUECKHe POrpeccun

BbInycKHUK HayIUTCS:

IIOHUMATh U UCIOJIb30BATh SA3bIK [10CIIEA0BATENLHOCTEH (TEPMUHBI, CAMBOJIUYECKHE
0003HAYEHUSA);

- IPUMEHSTHh (POPMYJIbI, CBSI3aHHBIE C apU(PMETUUECKON U T€OMETPUYECKON IPOrpecCusMu, U
anmnapart, copMHUpOBaHHBIN NPU U3YUYEHUHU APYTUX pa3/ielioB Kypca, K PELIEHUIO 3a]1a4, B TOM
YHCJie C KOHTEKCTOM U3 peabHOM JKU3HHU.

BbIIyCKHUK MOTYYUT BO3MOXHOCTh HAYUUTHCS:

- pemaTth KOMOMHUPOBAHHBIE 33/1a4U C IPUMEHEHHEM (POpMYJI N-T'o 4JieHa U CyMMbI NIIEPBBIX
YIEHOB apu(PMETHUECKON U T€OMETPUUECKON IPOrpeccuii, MpUMEHSS IpU 3TOM anmnapaT
YpaBHEHUI U HEPABEHCTB;

- HOHMMATh apUPMETUUECKYIO U TEOMETPUUECKYIO ITPOrPECCUU KaK PYHKIIMU HATYpaJlbHOTr O
apryMeHTa; CBS3bIBaTh apU(PMETUUECKYIO POTPECCUIO C IMHEWHBIM POCTOM, T€OMETPUUECKYIO -
C 9KCIIOHEHIIUAIbHBIM POCTOM.

Paznen «BepoSATHOCTD U CTATHCTUKA»

OnucarenbHas CTaTUCTUKA

BrlIlTyCKHUK Hay4uTCS:

- MCII0JIb30BaTh IPOCTEHINNE CIIOCOOBI IPEICTABIEHUS U aHAIN3a CTATUCTUYECKUX IaHHBIX.
BbIIyCKHUMK MOTYYUT BO3MOXHOCTB!

- IpHUOOpPECTH NEPBOHAYAIIBHBIN ONBIT OpraHu3aly cOopa JaHHBIX IPU MPOBEIECHUH OIIpoca
00I11€CTBEHHOI O MHEHHSI, OCYIIECTBIIATh UX aHAJIN3, IIPEICTaBIATh PE3yJIbTAaThl OIPOCa B BUJIE
TaOJIUIIBI, IUArPaMMBI;

- HAyYUThCS IPUBOAUTH COZIEP)KATEIbHbIE ITPUMEPHI UCIIOJIb30BAHUS JJI ONMCAHUS JAHHbIX.
CnyuaiiHble COOBITUS U BEPOSITHOCTh

BbInyckHUK Hay4duTCS:

-HaXOJUTh OTHOCUTEJIbHYIO YACTOTY U BEPOSITHOCTD CIIy4alHOT'O COOBITHSL.

BbIyCKHUK OTYYUT BO3MOXHOCTB!

-[IpUOOPECTHU OMBIT MPOBEACHUS CIIYYalHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C IIOMOIIbIO
KOMIIBIOTEPHOT O MOJEIIUPOBAHMSI, UHTEPIPETALMU UX PE3YJIBTATOB.

Kom0Ounaropuka

BrlTyCKHUK Hay4uTCS:

-pemaTh KOMOMHATOPHBIE 3a/1a4M Ha HaXOXKCHUE YHCIa 00BEKTOB MM KOMOWHAITHH.
BBIITyCKHUK ITOJIy4UT BO3MOKHOCTB!

-Hay4UTbCs HEKOTOPBIM CHEHAIbHBIM NIPHUEMAM pEIIEHNsT KOMOMHATOPHBIX 3a/1ay.
DneMeHThI PUKJIaJHON MaTeMaTUKU

BrlIllyCKHUK Hay4duTCS:



- KCIIOJIb30BATh B XOJI€ PEUICHUS 3a/1a4 3JIEMEHTAapHBIC IIPECTaBIEHUS, CBA3aHHBIC C
NpUOIMKEHHBIMU 3HAYEHUSIMU BEJINYHH.

BBIITyCKHUK MOJTyYUT BO3MOKHOCTB!

- IOHSTbh, YTO YUCIIOBBIE JAHHbIE, KOTOPBIE UCIOJIB3YIOTCS AJIs XapaKTEPUCTUKU 00bEKTOB
OKPY’KaIOIIEro MUpPa, IBJISIOTCS MIPEUMYILIECTBEHHO MPUOIMKEHHBIMU, YTO T10 3aHCH
NpUOIMKEHHBIX 3HAUEHUH, COZIepKAIMXCS B MHPOPMAIIMOHHBIX HCTOYHUKAX, MOKHO CYAUTH O
MOTPEITHOCTU TPUOIMKEHUS

-[IOHSTh, YTO MOTPEIIHOCTh Pe3yJIbTaTa BIYMCICHUHN T0KHA OBITh COM3MEpUMa C
MOTPEIIHOCTBIO MCXOJHBIX JAHHBIX

Conep:kanue y4eOHOro nmpeamera

7 kaacce
Jpobu u nporeHTbl. OOBIKHOBEHHbIE U JECSATUYHbIE IPOOU, BBIUMCIEHHS C PALlMOHAIBHBIMU
yuciaamu. CTeneHb ¢ HaTypalbHBIM ITOKa3aTeneM. Pemenne 3an1a4 Ha nporieHThl. CTaTUCTHYECKHUE
XapaKTepUCTUKU: CpeaHee apu(pMeTHIecKoe, MOJ1a, pa3Max.
Ipsimast u oOpaTHas nponopuroHaIbHOCTU. [IpescraBieHne 3aBUCUMOCTH MEXAY BEIMUNHAMU C
nomouibio Gopmyi. Ilpsmo mponopruoHanpHas U 00paTHO MPOMOPLMOHATIbHASL 3aBUCUMOCTH.
[Iponopruu, pemenue 3a1a4u ¢ IOMOLIBIO MPOIOPLUH.
Beesenue B anre6py. bykBeHHbIE BBIpa)KE€HUS, YN CIOBBIE [10JICTAHOBKH B OYKBEHHOE BhIPayKEHHUE.
IIpeoGpa3oBanne OyKBEHHBIX BBIPRKEHHH: pacKpbITHE CKOOOK, IpHUBEIEHHE MOJO00HBIX
ClIaracMblX.
YpaBuenus. YpaBHenus. Kopuu ypaBHenus. JIuHeitHoe ypaBHeHue. PellieHne TeKCTOBBIX 3a7a4
METOJIOM COCTABJICHUS yPaBHEHMS.
Koopaunatel u rpaduku. UYucnoBele NpoMexyTKd. PaccrosHMe MexIy TOYKaMHU Ha
KOOpAMHATHOM mpsMoil. MHOXecTBa TOYEK Ha KOOPAMHATHOW TMIOCKOCTH. ['paduku
3aBUCHMOCTEN y = X, Y = X2, y = X°. ['padMKy peanbHbIX 3aBUCHMOCTEH.
CBONCTBa CTENEHM C HATypaJbHBIM TokazaTeneM. lIpou3BeneHne M 4acTHOE cTeneHeill ¢
HaTypaJbHbIMU TOKa3zarensMu. CTemeHb CTENeHH, TMpou3BeaeHHss M ApoOHu. Pemienue
KOMOMHATOPHBIX 3aj]1a4, (hOpMyJia MepecTaH OBOK.
MHorousensl. OgHOUIEHBI U MHOTO4JIEHBl. ClI0)KEHUE, BBIYMUTAHUE U YMHOKEHHE MHOTI' OUJICHOB.
@opMyJIbl COKpAIIEHHOT0 YMHOXEHHS: KBaApaT CyMMbI U KBaJIpaT Pa3HOCTH, KyO CyMMBI U KyO
Pa3HOCTH.
PasnojkeHne MHOrouJIeHOB Ha MHOXKMTEIU. BoiHeceHne ob1iero MHOKHUTEN 3a ckoOku. Criocod
rpynnupoBku. Popmyia pa3sHOCTH KBaJApaToB, (GopMmyia CyMMbl KyOOB M pa3HOCTH KyOOB.
Penienne ypaBHEHUH C MOMOIIBIO PA3JI0KEHHS] HA MHOKUTENH.
Yactota u BeposTHOcTb. YacroTa citydaitHOro coObiTHsi. OleHKa BEpOSITHOCTH CIIydyalHOIo
coObITHS 110 ero yactore. ClokeHne BepOsITHOCTEH.

8 ki1ace
Anrebpanyeckre 1podu

Uro Ha3pIBaIOT ayiredpandeckor Apoorto. OCHOBHOE CBOIMCTBO npodu. CioKeHNe 1 BRIYUTAHUE
anredpandeckux apodei. YMHOKEHHE U JeeHne anredpandeckux apooei. CteneHs ¢ 1eabiM
nokaszareneM. CBOMCTBA CTENICHH C IIEIIBIM TI0Ka3aTeseM. Pemenne ypaBHeHHI U 3a/1a4

KBaapatHble KOpHU

3aava 0 HaXOXKJCHUU CTOPOHBI KBajipaTa. Mpparmonanbubie uncia. Teopema [Tudaropa.
KBaapatHblit KOpeHb - anreOpandeckuii moaxo. CBoicTBa KBaJApaTHBIX KOPHEH.
[IpeoGpazoBanue BoIpaKeHHH, COAEpKAIIMX KBaipaTHbie KopHU. KyOuueckuii KopeHb

KBaI[DaTHBIe YPAaBHCHUSA




Kakue ypaBHeHUs Ha3bIBAIOT KBaApaTHBIMU. DopMyia KOpHEH KBaJApaTHOTO ypaBHEeHUs. Bropas
(dhopmMyra KOpHEH KBapaTHOrO ypaBHeHus. Pemenne 3agau. Hemonubie KkBagpaTHbIEe YpaBHEHHUS.
Teopema Bueta. PaszioxeHnne KBaaApaTHOro TpEX4JI€Ha HA MHOKHUTEH.

Cucrema ypaBHEHUN

JIuneiiHoe ypaBHEHHUE C IByMs IIEPEMEHHBIMU U €ro rpaduk. Y paBHeHue npsiMol Buaa y=kx+1.
Cucremsbl ypaBHeHUH. Pernienue cucreM crnocodoM ciokenus. Pemenne cucreM crnocobom
MOJICTAaHOBKH. Perienne 3aa4u ¢ moMOIIbI0 CHCTEM YpaBHEHUH. 3a1a4u HA KOOPAMHATHOMN
MIJIOCKOCTH.

DOyHKIMU

Urenue rpadukoB. Uto Takoe Qpynkuus. ['papuk ¢pynkmuu. CoiictBa pynkuuu. JInneitnas
¢byukuus. Oynknus Y=K/x u ee rpaduxk.

BeposaTHOCTL U cTaTUCTUKA

CratucTuueckue XapakTepucTHKH. BeposTHOCTh paBHOBO3MOXKHBIX COOBITHH. ['eomeTprueckne
BEPOSITHOCTH.

IloBTOpEHUE

VYyammecs npuoOpeTaoT U COBEPIIEHCTBYIOT OIbBIT:

HOCTpOGHI/If{ H UCCJIICOOBAaHUA MAaTEMATHYCCKUX Moz[eneﬁ JJI1 OTMCAHUA W PCIICHUS
NMPUKIIAHBIX 3a4a4, 3aJ1a4 U3 CMCKHBIX U CIHUILINH.

BrimmoaHeHnss 1 caMOCTOSITEILHOI'O COCTaBJICHUSI AJIrOPUTMHUYCCKU X HpeI[HI/IcaHI/Iﬁ u
WHCTPYKIIMKA HA MAaTEMATUUYECKOM MaTEpHUalie; BBIIIOJHEHUE PACUETOB IMPAKTUYECKOTO
XapaKTepa; UCIOIb30BAHMS MATEMATHYCCKUX (DOPMYII M CAMOCTOSITEIbHOI'O COCTaBJICHUS
(dhopMysT Ha OCHOBE 00OOIICHHS YaCTHBIX CIy9aeB M IKCIIEPHUMEHTA.

CaMocTosiTeNnbHOI pabOThI ¢ ICTOYHUKOM HH(OpManiu, 0000IIEHHUS U CUCTEMATH3AINH
MONy4eHHOW WH(OPMAIIUN, HHTETPUPOBAHUS €€ B JIMYHBINA OIIBIT.

[IpoBenenus nokazaTeabHBIX PACCYKACHUMN, JJOTHYECKOr0 00OCHOBAHUSI BHIBOJIOB, PA3JINUCHUS
JIOKa3aHHBIX U HEJIOKA3aHHBIX YTBEPKIAECHUN, apITyMEHTUPOBAHHBIX U YMOLIMOHAIILHO
yOenUTENbHBIX CYXKIECHUH.

CaMOCTOSTEIIbHON M KOJUICKTUBHOM JACATCIIbHOCTHU, BKIIIOUCHH CBOUX PE3YJIbTATOB B
PE3YyJIbTAThI pa60TLI Tpynrbl, COOTHECCHUC CBOCT'O MHCHUS C MHCHUEM APYTI'UX YHAaCTHUKOB
yT-I€6HOFO KOJUICKTUBA U MHCHUCM aBTOPUTCTHBIX HCTOYHUKOB.

9 knacc

APUOMETHUKA

PanmonanpHblie uncna. PacmpeHne MHOXKECTBA HATYPaJIbHBIX YMCEN IO MHOXKECTBA LIEJIBIX.
MHo’kecTBa 11€J1bIX YK Ce 10 MHOXKECTBA palliOHaIbHBIX. PalioHanbHOE 4MCIIO KaK OTHOILIEHUE
m/n, 1€ T — LI€JI0€ YUCII0, 1 — HaTypasibHOe. CTENeHb C LIeJIbIM [10Ka3aTeIIeM.
HeiictButenbHble uncna. KBagpaTHelii kopeHb u3 uucia. Kopenb TpeThell creneHu. 3amuch
KOpHEH C MOMOIIBIO CTENEHU C IPOOHBIM MTOKA3aTEIIEM.

[TonsiTe 00 upparroHaibHOM unciie. MppamoHaaIbHOCTh YU CIa U HECOM3MEPUMOCTh CTOPOHBI
U AMaroHaiu kBajpara. JlecarnyHble NpUOIMIKEHU S HPPALIMOHAJIBHBIX YU CEI.

MHOX€eCTBO JefCTBUTEIbHBIX YHCEIT; IPEICTaBICHHUE JeiCTBUTEIBHBIX YKCell OECKOHEUHBIMU
NeCATUUHBIMU Apo0siMu. CpaBHEHHE NEeHCTBUTENbHBIX YU CE.

Koopnunatnas mpsmasi. M3o0paxeHne ducell TOYKAMHU KOOPAMHATHOW MpsMoi. UucioBwie
IIPOMEKYTKU.

WN3mepenus, npuOImxeHus, OLEHKU. Pa3Mepbl 00BEKTOB OKpyskaromero Mupa (oT
AJIEeMEHTAPHBIX YacTUIl 10 BceneHHON), NIUTENBHOCTh MPOIECCOB B OKPYKAIOIIEM MUPE.



Boiienenne MHOXHTENS — CTENEHU JecsiTd B 3amucu 4ucia. [IpubmmxénHoe 3HaueHHE
BEJIMYUHBI, TOUHOCTh NpUOIKeHus. [Ipukuaka u olleHKa pe3yabTaTOB BHIYUCIECHUH.
AJITEBPA

AnreOpandeckue BblpakeHHS. BykBeHHbIE BBIpaKEHUS (BBIPA)KEHUS C IEPEMEHHBIMHU).
UucnoBoe 3HauyeHWe OYKBEHHOTO BbIpakeHHs. JlomycThmble 3HAUEHHUSI I1EPEMEHHBIX.
[ToncranoBKa BeIpakeHUH BMECTO IepeMeHHbIX. [IpeoOpa3zoBaHne OyKBEHHBIX BhIpaKCHHUM Ha
OCHOBE CBOWCTB apu(pMeTHuuecKuX AeicTBuld. PaBeHCTBO OyKBEHHBIX BhIpakeHUH. T oxaeCTBO.
CreneHb ¢ HaTypaJbHBIM MOKa3zaTeneM U €€ cBoulcTBAa. ONHOUYIEHB U MHOroudjieHbl. CTeneHpb
MHoroujieHa. CloKeHHe, BBIYUTAHHE, YMHOXEHHUE MHOIO4JIEHOB. DOpMyIBl COKpAIEHHOIO
YMHOXEHUS: KBAaApaT CyMMBl M KBajgpaT pa3zHocTH. @DopMyna pa3HOCTHM KBaJpaToOB.
[IpeoGpazoBaHue 11€10r0 BbIPpaKEHUSI B MHOT04JIeH. Pa3ioxeHne MHOr04JIEHOB HA MHOXKUTEIIH.
MHorousieHsl ¢ ogHoM nepeMenHon. Kopenb MHOroudsieHa. KBagpaTHelil TpEXUIICH; pa3I0KEHUE
KBaJpaTHOIO TPEXUJIEHA HA MHOKHUTEIIH.

Anrebpandeckas Apo06s. OCHOBHOE CBOICTBO airedpanyeckoi npodu. CinoxeHune, BBIYUTaHUE,
YMHOKEHUE, JelieHne anredpandeckux apodeii. CTeneHsb ¢ HenbIM MoKa3aTeleM U e€ CBOWCTBA.
PanmonanbpHbIe BRIpaXKEHUS U UX IpeoOpa3oBaHus. JloKka3aTelbCTBO TOXKIECTB.

KBanpatHbeie kopHu. CBolicTBa apu(pMETUUYECKUX KBaAPAaTHBIX KOPHEH M MX NPUMEHEHHE K
IpeoO0pPa30BaHUIO YMCIIOBBIX BHIPAKEHUN U BHIYMCIICHUSIM.

VYpaBHeHMs. YpaBHeHHE C OnHOW nepeMmeHHO. Kopenb ypaBHeHus. CBONMCTBAa YHCIIOBBIX
paBeHCTB. PaBHOCUIBHOCTh YpaBHEHUIA.

Jluneiinoe ypaBHeHue. KBaapatHoe ypaBHeHHE: Qopmylia KOpHEH KBaJApaTHOI'O ypaBHEHHUS.
Teopema Buera. Penienve ypaBHEHUH, CBOIANIMXCS K JMHEHMHBIM U KBaApaTHBIM. [Ipumeps
pelieHuss ypaBHEHHH TpeTheld W 4YeTBEPTOM creneHed. Pemenue apoOHO-parmoHaIbHBIX
YPaBHEHUH.

VYpaBHEeHME C IByMs IIepeMEHHbIMU. JINHEIHOE ypaBHEHUE C ABYMs IIEPEMEHHBIMH, ITPUMEPHI
pelIeHus ypaBHEHUH B LIEJIbIX YU CTIaX.

Cucrema ypaBHEHMH C JByMsl I€pEeMEHHBIMU. PaBHOCHMIBHOCTH cucTeM. CHCTEMBI ABYX
JIMHENHBIX YpaBHEHUN C JBYMs II€PEMEHHBIMH; DPELIEHUE IOJCTAHOBKOW U CIIOKEHHUEM.
[IpuMeps! perieHns: CHCTEM HEIMHEHHBIX YPAaBHEHUN C IBYMsI IE€PEMEHHBIMM.

Pemenne TekCTOBBIX 3a/1a4 airedpandeckuM CrocoOoM.

JlexapToBBI KOOpPAMHATHI Ha MJIOCKOCTH. ['paduueckas mHTepHpeTanusi ypaBHEHHUS C JBYMS
nepeMeHHbIMU. [ paduk TMHEHHOr0 YypaBHEHHU S C IBYMSI IEPEMEHHBIMHU; YTI0BOH K03 PUIimeHT
MPSIMOM; YCJIOBHUE MapajuIeIbHOCTH NpAMbIX. ['paduky npocTelmMX HEIMHEWHBIX YpaBHEHUI:
napabosna, runepooia, oOKpyKHOCTh. I'paduueckas uHTEpIIpeTalus CUCTEM ypaBHEHHH C IByMs
EepEMEHHBIMU.

HepaBenctBa. UnucnoBble HEpaBEHCTBA U UX CBOWCTBA.

HepaBenctBo ¢ onHOM nepeMeHHON. PaBHOCHIIBHOCTE HEepaBeHCTB. JIMHENHbIE HEPABEHCTBA C
oqHoi nepemeHHol. KBaapaTHbie HepaBeHCTBA. CHCTEMbBI HEPABEHCTB € OHOM MEPEMEHHOM.

OYHKINU

OCHOBHBIC MMOHATHUS. 3aBUCUMOCTH MEXy BennunHaMu. [lonstue Gynkiuu. Odnacth
onpenescHuss ¥ MHOXECTBO 3HaueHuM QyHkuuu. CrocoObl 3amanus ¢yHkiuu. ['paduk
¢byakuuu. CoiictBa (yHKIUH, uX oToOpaxkeHue Ha rpaduke. [Ipumepst rpadukoB
3aBHCHMOCTEN, OTPAKAIOIINX PEabHBIC TPOLECCHI.

UuciioBple  QyHknuu. DyHKIWMM, ONHCHIBAIOIUE MPAMYHO W OOpaTHYIO
MIPOIOPIHOHATILHBIE 3aBUCHMOCTH, UX I'paduKku u cBoiicTBa. JluneitHas Gynakums, e€ rpaduk u
cBoiictBa. KBanmpatumunas ¢ynkius, e€ rpadux u cBoiictBa. CreneHHble QYHKIUU C

. . k
HATYpaJIbHBIMH MOKa3aTelsaMu 2 u 3, ux rpaduku u cBoiictsa. ['paduku dpynkumii y=kx+l, Y=

Jy=1[x1|.

BEPOATHOCTB U CTATUCTUKA

OnwucarenbHast cratucthka. llpenctaBieHue NaHHBIX B BHAE TaOJMIl, TUarpamm,
rpadukoB. CiydaiiHass W3MEHYMBOCTh. CTaTHCTUYECKHE XapaKTEPUCTHKUM HAOOpa HTaHHBIX:



cpeaHee apudmernueckoe, MeAMaHa, HauOOJbIIEe W HaUMEHbIIEe 3HAYCHUs, pa3Max.
[IpencraBiaeHne 0 BLIOOPOYHOM UCCIIEAOBAHUU.

Cnyyalinple COOBITHS U BEpOSATHOCTh. [IOHATHE O Cily4ailHOM OIBITE U ClIydailHOM
cobbiTiu. YacToTa ciryyallHOro coObITHS.

CraTuCTHYECKHUM MOAX0/ K NOHATUIO BEPOITHOCTH. BEpOSITHOCTH MPOTUBOIOI0KHBIX
coObITuii. HezaBucrumbie coOOBITHS. YMHOXKEHUE BEpOSITHOCTEH. J1OCTOBEpHBIC U HEBO3MOXKHBIC
coObITHsA. PaBHOBO3MOXKHOCTE cOOBITHI. Kaccuueckoe onpeneneHmne BeposTHOCTH.

KomOunaTtopuka. Pemenne KOMOWMHATOPHBIX 3amad  mepedOpoM  BapHUAHTOB.
Komb6unaTopHoe npasuio ymHoxkeHus. [lepectaHoBky 1 GakTOpHal.

JIOTUKA 1 MHOXECTBA

TeopeTnko-MHOXKECTBEHHBIE MOHATUSI. MHOXECTBO, 3JEMEHT MHOXECTBA. 3aJaHue
MHOXECTB II€PEUYMCICHUEM 3JIEMEHTOB, XapaKTepUCTHUYECKUM CBOMCTBOM. CTaHAapTHBIE
0003HaYeHUsl YUCIOBBIX MHOXeECTB. [lycToe MHOXecTBO U ero o6o3Hauenue. [logmMHOXKeCTBO.
O0benuHeHne U nepeceueHne MHOXKECTB, Pa3HOCTh MHOMKECTB.

Nnmoctpanusi OTHOIIEHUH MEXY MHOKECTBAMU C MOMOIIBIO AHarpamMm Diinepa —
BenHna.

OnemeHTsl Joruku. IloHsITHE O paBHOCHJIBHOCTH, CJEJOBAaHUHU, YHoTpeOsieHue
JIOTUYECKUX CBSI30K €CJIH..., TO ..., B TOM U TOJIBKO B TOM CJIy4ae, JJIOTMUYE€CKHE CBA3KH U, UIIH.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHUU

Hctopuss QopmupoBaHus MOHSTHS  YWClIa: HATypajlbHble 4ucha, Japodu,
HEJOCTATOYHOCTh PALlMOHAIBHBIX YHCEN JJIs T€OMETPUUECKUX M3MEPEHUM, HPpPAallMOHAJIbHBIC
yycia. CTapuHHbIe cUCTeMBbl 3anucu uyucen. Jpodu B Basunone, Erunte, Pume. OtkpbiTHe
necATHUHBIX npoOeit. CtapuHHBIE cucTeMbl Mep. [lecsaTuunble 1poOu U MeTpUuuecKas cucTeMa
Mep. [losiBieHUE OTpULIaTeNbHBIX yKcen U HyJis. JI. Marauukuii. JI. Dinep.

3apoxaenue anreOpel B Heapax apudmeTuku. An-Xopesmu. Poxnenne OykBeHHOU
cumBonuki. [1. ®epma, @. Buer, P. [lekapt. Mcropus Bompoca o HaX0xASHHH (POPMYIT KOpHEH
anre0panvdeckux ypaBHEHHI, HEPa3peIIMMOCTh B paJuKajiaXx ypaBHEHHH CTEMEHH, OOJbIIen
yetbipéx. H. Tapramss, k. Kapgano, H. X. A6ens, O. l'anya.

N300peTeHne MeTofa KOOpPAMHAT, IO3BOJISIIOLIETO MEPEBOAUTH TIE€OMETPUYECKHE
00BexThl Ha s3bIK anreOpsl. P. Jlekapt u I1. ®@epma. [IpuMeps! pa3iudHbIX CUCTEM KOOPAWHAT
Ha IJIOCKOCTH.

3anaua Jleonapno IIuzanckoro (®ubonayumn) o kponukax, yucia Gubonauuu. 3agaya
0 IIaXMAaTHOM JTOCKE.

HcToku Teopun BEpOSITHOCTEW: CTpaxoBoO€ Aelio, azapTHbie urphl. 1. depma u b.
[Tackans. A. bepnymm. A. H. Konmoropos.

TemMaTn4eckoe MJIAHUPOBAHHUE

7 kiaacc
Ne KosmuecrBo KosnuecrBo
I /;1 HaunmeHoBanue Tema (pasjeJia) 4acoB Ha YPOKOB
u3yyeHmne KOHTPOJIs
1 JIpoGH U IPOIIEHTHI 12 1
2 [Tpsimast u oOpaTHas MPOMOPIHOHATBHOCTh 8 1
3 Benenmue B anredpy 10 1
4 YpaBHenus 11 1
5 Koopaunats! u rpaduku 1
6 CBoiicTBa cTENEeHN C HATypaJbHBIM ITOKa3aTEIeM 1




7 MHOrouJjieHsbl 17 2
8 Pa3jioxeHne MHOrO4JIEHOB HAa MHOKUTEIN 17 1
9 YacroTa ¥ BEpOSATHOCTh 5 1
10 IToBTOpEeHUE 4 1
8 kaacce
Ne KoanuecrBo KoanuecrBo
I /;1 HaumenoBaHue Tema (pasaena) 4acoB Ha YPOKOB
H3yyeHue KOHTPOJIst
1 AnreOpandeckue 1poou 22 2
2 KBagpatHbie KopHH 14 1
3 KBanpatHble ypaBHEHHUSI 20 1
4 CucreMbl ypaBHEHHI 16 1
5 OyHKIMN 14 1
BeposTHOCTB U cTaTHCTHKA 7 1
6
v Hrorosoe moBTopeHue 7 1
8 Peseps 2
9 Uroro 102 8
10
9 kiacc
KomnuectBo
KoymuectBo <OB
Ne 94acoB Ha ypo
HaumenoBanue pazziena KOHTPOJIS
/i W3ydeHue .
3HaHUU
1. IToBTOpEHUE 4 1
2. Hepasencrsa 18 .
3. KBanpatuunas ¢pyHkus 19 1
4. VYpaBHEHUS U CUCTEMbI ypaBHEHUN 26 1
5. Apudmernueckasi U reoMeTprUecKasi IPOrPeCCHH 18 1
6. BeposTHOCTD ¥ CTaTHCTHKA 9 )
7. Htorosoe noBTopeHue 6 1
8. Peseps 2 )
UTOI'O 102 6
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