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MHHOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma pazpaboTaHa Ha OCHOBE CIEAYIOIINX HOPMATHBHBIX JOKYMEHTOB

U MaTepHaJoB:

1. ®enepanbubiii 3akoH Poccuiickoit ®enepanun  «OO0 oOpazoBanuun B Poccuiickoii
Oeneparumy» (ot 29.12.2012 No 273-D3).

2. ODenepanbHBI TOCYIAapCTBEHHBIH 00pa30BaTEeNbHBIA  CTaHAAPT OCHOBHOTO  OOIIEro
obpa3zoBanus (nprka3 MuHoOpHayku PO ot 17.12.2010 Ne 1897).

3. Ilpuxaz MunucrepcrBa mnpocsemeHuss Poccunm ot 28 gekabps 2018 Ne 345 «O
benepanbHOM MepeyHe y4eOHHMKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHHIO MPH peaTu3alliu
UMEIOIUX TOCYAapPCTBEHHYIO aKKpEIUTAlUi0 00pa30BaTENbHBIX NPOTPaMM HAa4YaJbHOTO
00111eT0, OCHOBHOTO OOIIEr0, CPEAHETO OOIIEro 00pa3oBaHMUs»

4. Tlpuxa3z MunuctepctBa npocseuienus Poccuiickoit @enepanuu ot 8 mast 2019 r. Ne 233 «O
BHECEHMHM W3MEHEHUH B (QeaepalbHbIi TepedyeHb YYeOHHWKOB, PEKOMEHAYEMBIX K
WCTIONIb30BAHUIO TPH  peAM3alliid  UMEIOIIUXCS TOCYJApCTBEHHYIO  aKKpEIUTAIUI0
00pa3zoBaTeNbHBIX MPOTPaMM HAYaJILHOTO OOIIEro, OCHOBHOIO OOIIEro, CPeHEro OOIIEero
00pa3oBaHus, YTBEPXKICHHOTO TMpHKa3oM MwuHuUCTEpCTBAa TpocBenieHuss Poccuiickoi
Oenepanun ot 28 nexadpst 2018 r. Ne 345»

5. VYueonsi mian MAOY «COII NelO» r. Kyarypa nma 2023 - 2024 y4yeGHBIN TOI.

[InannpoBaHMe COCTABICHO HA OCHOBE YUeOHOM MPOrpamMMBbl JjIsl 001e00pa30BaTeIbHBIX KO,

rUMHa3ul, auneeB: Maremartuka: nmporpaMmsel 5-9 kiacesl /A.I. Mepansk, B.b. Tlononckuii, M.C.
Sxup, E.B. Bymnko. - 2 wusn., mopab. - M.: Benrana-I'padp ISBN 978-5-360-03890-0/,
pexoMeHioBaHHOW [lemapTaMeHTOM 00IIero cpemHero oopasoBanus MuHHCTEpPCTBa 00pa30BaHUs
Poccuiickoit ®enepanumu.

CootBercTtByeT  (hefepalbHOMY TOCYAapCTBEHHOMY  00pa30oBaTElbHOMY  CTaHAApPTY
OCHOBHOTO 00111eT0 00pa30BaHMs.

PabGovass mporpamMma OpuUEHTHpOBaHAa Ha HCIOJb30BaHHME yueOHMKa «Anredpa 9 kiacey:
y4eOHMK TSl ydamuxcsi obmeoOpa3zoBarenbHbix opranusanuii / A.I'. Mepansk, B.b. [Tononckuid,
M.C. Sxup. — M. : Benrana-I"pad, 2019 .

I'naBHO# 1eJIbI0 IKOJIBHOTO 00PAa30BaHMSI SIBIISICTCS Pa3BUTHE peOCHKA KAaK KOMIIETEHTHOM
JUYHOCTH MyTE€M BKIIIOUEHUS €r0 B Pa3jIMuHbIe BUIbl IIEHHOCTHOW YENOBEUECKOM IesITebHOCTHU:
yueba, TO3HaHME, KOMMYHHKAIMSA, Mpo(ecCHOHANbHO-TPYAOBOM  BBIOOp,  JIMYHOCTHOE
caMOpa3BHUTHE, IEHHOCTHbIE OPUEHTALIUU, MTOUCK CMBICIOB JKU3HEeAEATeIbHOCTU. C 3TUX MO3ULIMIMA
oOyueHue paccMaTpUBaeTCs KakK MPOIecC OBJIAJICHUS HE TOJIBKO ONpEeAeICHHON CyMMOW 3HaHUWH U
CUCTEMOW COOTBETCTBYIOLIUX YMEHUU U HABBIKOB, HO U KaK IMPOLIECC OBIAJACHUS KOMIICTECHIUSIMHU.
DT0 onpenenuao ueau o0ydeHus: MaTeMaTHKe:

e OBJIQJICHUE CHUCTEMOM MAaTEeMaTHYE€CKUX 3HAHUM H YMCHHﬁ, HCO6X0,I[I/IMBIX JJIA
IIPpUMCHCHUA B HpaKTH‘IGCKOﬁ ACATCIIBHOCTH, H3YUCHUA CMCKHBIX JUCHUILIINH,
PO AOCJIKCHHA 06pa3013aHH51;

® UHTEJUIEKTyallbHOE pa3BUTHE, (POpMHpOBaHHE KaueCTB JHMYHOCTH, HEOOXOIUMBIX
YeNoBEKy ISl TIOJHOLIEHHOM KM3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh U TOYHOCTH
MBICJI, KPUTUYHOCTb MBILIUICHUS, MHTYULUH, JIOTUYECKOE MBILIJIEHUE, JJIEMEHTHI
QITOPUTMUYECKOU KYJIbTYPHI, MPOCTPAHCTBEHHBIX MPEACTABIECHUN, CHOCOOHOCTh K
MIPEOIOJIEHUIO TPYAHOCTEN;

e (QopmupoBanue mpencTaBiIeHM 00 UAEIX W METOAAX MaTeMaTHKH  Kak
YHUBEPCAIBHOTO S3bIKA HAYKW W TEXHHUKH, CPEACTBA MOJEIMPOBAHUSA SBICHUU U
MPOLIECCOB;

e BOCHUTAaHHUE KYJIbTYpPhl JIMYHOCTH, OTHOIIEHUWE K MAaTeMaTUKE KakKk K 4YacTd
oOIIedeNIoBeuecKoi KyabTyphl, TOHUMAHUE 3HAYMMOCTH MaTeMAaTUKH JUIsl HAay4HO-
TEXHUYECKOTO MpOorpecca.



O0masi xapakTepucTHKA Kypca ajredpol B 9 Kiacce

Conepxanne Kypca ainreOpel B 9 Kiacce TPEACTABICHO B BHJAC  CICAYIOIIUX
CONepKATENbHBIX  pa3felioB:  «AJredopa», «DyHKUMM», «IJEeMEHTbl NPUKJIAJAHOM
MaTeMAaTHKW», «AJredépa B HCTOPUYECKOM PA3BUTHI.

Conepxanue pazaena «AJjaredopa» QopmupyeT 3HaAHUS O MaTEMaTHYECKOM SI3BIKE,
HEOOXOMMBIE JUIS pEeIIeHUs] MaTEeMaTHUECKUX 3ajad, 3a/1a4 U3 CMEXKHBIX JUCLIUIUINH, a TaKXKe
NpaKTUYECKUX 3anad. l3ydeHume wmarepmana crnocoOCTBYyeT (GOPMHPOBAHUIO Yy YYaIIUXCS
MaTeMaTHYECKOTO armapara pemeHus 3a1a4 ¢ MOMOIIBI0 YPaBHEHUH, CHCTEM YpaBHEHHH U Hepa-
BEHCTB. MaTepuall JaHHOTO pa3zeiia MPEICTaBICH B aCIeKTe, CIIOCOOCTBYIOMIEM (POPMHUPOBAHUIO
y YYalIuxcsi yMEHHs TOJb30BaThCs anroputMamu. CymiecTBEHHAs POJIb MPH 3TOM OTBOAUTCS

Pa3BUTHUIO QJITOPUTMHYECKOTO MBIIUIEHUS — BaXHOW COCTABJISIIOIICH HWHTEIUIEKTYaJIbHOTO
pa3BHUTHS YEIOBEKA.
enp conmepxkanusi pasnena «OYHKUMHM» — TOJYYEHUE IIKOJIbHUKAMU KOHKPETHBIX

3HaHUN o QYHKIMU KaK BaKHEUIEH MATeMaTHYECKOW MOJENH ISl OMUCAHUS M MCCIIECIOBAHUS
MPOLIECCOB U SIBIEHUI OKpyxkatomero mupa. COOTBETCTBYIOUIMII MaTepHall CHOCOOCTBYET
Pa3BUTHUIO BOOOPa)KEHUS M TBOPUYECKUX CIOCOOHOCTEH Yydaluxcs, yYMEHHUIO HCIOJIb30BaTh
pa3IMyYHbIE SI3bIKM MaTeMAaTUKHU (CIIOBECHBIN, CUMBOJINYECKH, rpaduyeckuil).

Copepxanue pasfena «jeMeHTbl MNPHUKIAAHONH MATeMaTHKH»  PACKPHIBAET
MPUKJIAIHOE 1 MPAKTUYECKOE 3HAUEHUs MaTeMaTHKH B COBPEMEHHOM Mupe. MaTepuan NaHHOTO
paznena crnocoOcTByeT (OPMHUPOBAHMIO YMEHMsSI NPEJICTABISTh U aHAJIM3UPOBATH PA3IUYHYIO
nH(pOopMalKIo, MOHUMAHHUIO BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEN.

Paznen «Anareépa B MCTOpHYECKOM Pa3BUTHW» NpeaHa3HadyeH A (HopMHUpOBaHUS

MPE/ICTaBICHU O MaTeMaTHKe KaK YacTH YelOBEYECKOW KYyJIbTYphl, ISl OOIIEro pa3BUTHA
HIKOJIBHUKOB, CO3/1aHUs KYJIbTYPHO-UCTOPUUYECKON Cpeibl 00ydeHUs.

YyeOHO-TEMaTHYECKUH IIJIAH

No/mt | 3yuaembrit MmaTepuat K-Bo KosnmuecTBo
4acoB KOHTPOJIbHBIX
pabor
1 | HoBropenue kypca anre6ps 7 — 8 4
KJIaCCOB
2 | HepaBencrna 21 1
3 | KBagpatuunas pyHkius 33 2
4 | DneMeHThl MPUKJIAIHON MaTeMaTHUKU 21 1
5 | YUucnoBsie mocnea0BaTeIbHOCTH 19 1
[ToBTOpEHUE U cucTEMATU3AIIHS 38
6 | yueOHOTO MaTepuana.
HUTOI'O 136 5

B pa0o4eit nporpaMmMe npeaycMOTPEHO S KOHTPOJIbHBIX PadoT.

KonTposabHbie padoTsl MO TEeMaM:

1. «HepaBencTtBay.

2. «KsagpatnynHas QyHKIU.

3. «KBaznpaTHble HEpaBEHCTBAY.

4. «OneMeHTHI NPUKIATHON MaTEeMaTUKM».
5.  «YucnoBble NOCIeI0BATEIBHOCTHY.



MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo (enepanbHOMY 0a3uCcHOMY y4eOHOMY IIaHY JJisi 00IIe00pa30BaTEIbHBIX YUPEKICHUN
Poccuiickoit ®enepannu Ha u3ydeHue anreOpsl B 9 kiacce oTBoautcs 136 wacoB u3 pacuéra 4
qaca B HEJIENIO.

IIpennosnaraembie pe3yabTaThl 0OCBOCHHS YU4eOHOI0 Kypca

N3ydyeHne MmaTeMaTHKH 1O JJAHHOM MPOTrpaMMe CIIOCOOCTBYET (POPMUPOBAHUIO Y yUAIIUXCS

JUYHOCIMHDBIX, MEMaAnPeOMemHnblX, NPEOMEmHbIX Pe3ynbmamos 00y4enus, COOTBETCTBYIOUINX
TpeboBanusM DenepaabHOro TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa OCHOBHOTO 00IIEro
o0OpazoBaHwUsl.

Juunocmnule pezyromamol:

1) BocCmUTaHWE POCCHHCKOW TPaXKJAHCKOH WICHTHYHOCTH: TATPUOTU3MA, YBAKEHHS K
OteuecTBY, 0CO3HAHUS BKJIaa OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOIl HAYKH;

2) OTBETCTBCHHOE OTHOIICHHWE K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIUXCS K
CaMOpa3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHBAILMU K 00YUEHUIO U ITO3HAHUIO;

3) OCO3HaHHBI BBIOOP W TOCTPOCHHE JajJbHEHINCH WHAWBUAYATbHOW  TPAaeKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpe Hpodeccuil 1 mpodecCuOHATbHBIX MPENNOUYTeHUN ¢
y4€TOM YCTOWYMBBIX TIO3HABATENBHBIX MHTEPECOB, a TakKe Ha OCHOBE (OPMHUPOBAHUS
YBa)XUTEIBLHOTO OTHOLIEHUS K TPYy, pa3BUTHE OIbITa YYaCTHUS B COLIMAILHO 3HAUUMOM TPYIIE;

4) yMeHHE KOHTPOJHPOBATH TMPOIECC H PE3ylbTaT y4eOHONM ©  MaTreMaTHYeCKOH
NesITeNIbHOCTH;

5) KpPHTHYHOCTh MBIIUICHUS, HMHUIMATUBA, HAaXOJUYUBOCTh, AKTHBHOCTh HPH PELICHHU
MaTeMaTHYECKUX 3a1a4;

Memanpeomemmnuwie pe3yiomamol:

1) yMeHHE caMOCTOSATEIBHO OMPEACIIATH IICIH CBOCTO 00YUEHHS, CTaBUTh U (DOPMYITHPOBATh ISt Ce0s
HOBBIE 33J]au B yu€Oe, pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEILHOU NEATENILHOCTH;

2) YMEHHE COOTHOCUTh CBOM JIEHCTBUSA C IUIAHUPYEMBIMH pe3ylbTaTaMU, OCYIIECTBIAThH
KOHTPOJIb CBOCH JEATENIbHOCTH B MPOIECCE NOCTHIKEHHS pe3ybTaTa, ONpPeesaTh CIOCOObI NeHCTBUI
B paMKax MpPeaoKEeHHbIX YCIOBUN U TpeOOBaHM, KOPPEKTHUPOBATh CBOM JCHCTBHS B COOTBETCTBUU C
HU3MEHSIOIICHCS CUTYallUeH;

3) YMCHHC OIIPpCACIIATD IIOHATHA, CcOo31aBaThb 0606HJCHI/IH, YCTaHaBJINBATb aHaJIOT'uH,
KJ'IaCCI/I(bI/II_[I/IPOBaTB, CaMOCTOATCIIBHO BBI6I/IpaTI> OCHOBaHMs U KPUTCPUU IJIA KJ'IaCCI/I(i)I/IKaHI/II/I;
4) YMCHHC YCTaHABJIMUBATH IIPUINHHO-CIICACTBCHHBIC CBA3U, CTPOUTD JIOTUYCCKOC PACCYKICHUC,

YMO3aK/IIo4eHne (MHAYKTUBHOE, IEAYKTUBHOE U 10 aHAJIIOTUU) U JIeNaTh BHIBOJIbI;
5) pa3BuTHE KOMIICTEHTHOCTH B 00JAaCTH HMCIOJIb30BaHUs HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH;

6) mepBOHAuYANbHBIC MPEACTABICHHS 00 UACSIX U O METOJaX MAaTEeMAaTUKH Kak 00 YHHBEPCaJIbHOM
A3BIKE HAYKU U TEXHUKE, O CPEACTBE MOACIUPOBAHUS SIBJIEHUHI U ITPOLIECCOB;

7) yMeHHE BHIECTh MAaTEMaTHUYCCKYIO 33[a4y B KOHTEKCTE MPOOJIEMHOM CUTYallH B APYTUX
JUCLUIIINHAX, B OKPYKAIOIIEH KU3HH;

8) yMeHHe HaXOJUTh B Pa3IMYHBIX HCTOYHUKAX HH(POPMAIUIO, HEOOXOAUMYIO TS PELICHHS
MaTeMaTH4YeCKUX Mpo0OJieM, U IPeACTaBIATh €€ B MOHATHOU (popMe, MPUHUMATh PELICHHE B YCIOBUSAX
HEMOJHOHN MK N30BITOYHON, TOUHOM WIIN BEPOSTHOCTHOM HH(OpMAIH;

9) ymeHHe MOHMMATh U HCIOJb30BATh MATEMATHUYECKUE CPEICTBA HATISIHOCTH (rpaduky,
TaOIUIIBI, CXEMBI U JIp.) JUISl WIUTIOCTPALIUH, HHTEPIPETALUU, apTyMEHTAIUH.

10) ymeHHe BBLIBUTATH TUIIOTE3bI IPU PEIICHUH 337a4H IOHUMATh HEOOXO0IMMOCTh UX
IIPOBEPKU;

11) moHMMaHWE CYHNIHOCTH QITOPUTMHYECKHX MpPEINUCAaHWH H YMEHHUE JeWCTBOBAaTh B
COOTBETCTBUU C MPEUIOKEHHBIM aJITOPUTMOM.



Ilpeomemmnoie pezynomamol:

1) OCO3HAHME 3HAYCHHSI MATEMATHKH JIJIsl IOBCETHEBHOM KU3HU YETIOBEKA,

2) MIPEJICTABICHHE O MAaTEeMaTHYEeCKON HayKe Kak cdepe MaTeMaTHUeCKON AeSITeTbHOCTH, 00
JTamax €€ pa3BUTHUs, O €€ 3HAUUMOCTH IS PA3BUTHS [TUBUIIH3AIINH;

3) pa3BuUTHE YMEHHI paboTaTh C y4eOHBIM MaTEeMATHUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh

HE0O0X0IUMYI0 HH(POPMAITUIO), TOYHO ¥ TPAMOTHO BBIPAXKaTh CBOU MBICITH C
HpI/IMCHeHI/ICM MaTCMaTHHCCKOﬁ TepMI/IHOJIOFI/II/I U CHUMBOJIHUKH, HpOBOI{I/ITB KJIaCCI/I(bI/IKaIII/II/I,
JIOTHYECKHE 000CHOBAHUS;

4) BJIaJIeHHE OA30BBIM MOHATUIHBIM aIapaTOM 10 OCHOBHBIM Pa3JieiaM COJepPIKaHuUS;

5) CHCTEMaTHUYECKHE 3HAHUS O PYHKIUSAX M UX CBOICTBAX;

6) MPAKTUYECKH 3HAYMMBIE MATEMAaTWYECKHE YMEHHUS M HABBIKH, MX MPUMEHEHHE K PEIICHUIO
MaTeMaTH4YeCKUX U HEeMAaTeMaTHUECKHX 3aJ1ay, MPe/IoIaraoliee yMeHue:

> BBITIOJTHSATE BBIYUCIICHHS C IEHCTBUTEILHBIMU YUCIIAMHU;

> pemaTh ypaBHEHHs, HEpaBEHCTBA, CUCTEMbl YPaBHEHUH M HEPAaBEHCTB, CHCTEM ypPaBHEHUH H
HEPaBEHCTB;

> pemaTh TEKCTOBBIE 3a/1a4 C TOMOIIBIO COCTABJICHUS M PEUICHNS YpaBHEHUI;,

> WCTIONb30BaTh alNreOpandecKuil s3bIK ISl OTHCAaHWS TPEIMETOB OKPYKAIOMIETO MHUpa H
CO3JIaHUS COOTBETCTBYIOIINX MAaTEMAaTHIECKUX MOJICIICH;

> MPOBOJIUTH MPAKTUYCCKHE PACUETHI: BBIYMCICHUS C TPOIIEHTAMH, BBIYHCICHUS C YHACIOBBIMU

MOCJIEI0BATEIILHOCTSMU, BBIYUCICHUS CTATUCTUYCCKUX XaPaKTEPUCTHK, BHITIOJHEHNUE TTPUOINKEHHBIX
BBIYHCIICHUM;

> BBITIOJIHATH TOXJAECTBEHHbIE TPE0Opa30BaHUs PallMOHAIBLHBIX BBIPAXKECHUH;

> UCCIEeI0BaTh GYHKIUU U CTPOUTH UX IPaUKH;

> YUTaTh M MCIOJIb30BaTh MH(MOPMALUIO, MPEICTABICHHYI0 B BUAE TAOJIULBI, AWArpaMMbI
(cTonG4aTo UM KPyroBoii);

> pelaTh NpocTeiie KOMONHATOPHBIE 3a0a4H.

BbinmyckHuK HayuuTcs B 9 Kiacce (/151 MCNMOJIb30BAHUS B NMOBCEIHEBHON KU3HU U
od0ecrieyeHnsi BO3MOKHOCTH YCIEITHOT 0 MPOJA0JIKeHUs 00pa3oBaHusi HA 0a30BOM YPOBHe)

DJieMeHTbI TEOPHMU MHOKECTB M MATEMATHYECKO JIOTUKH

e  OnepupoBarh Ha 0a30BOM ypOBHE MOHITHSIMH: MHOXECTBO, MJIEMEHT MHOXKECTBA,
MO IMHO’KECTBO, IMPHUHAJIC)KHOCTD;

®  337aBaTh MHOXXECTBA MEPEUYHCICHUEM UX 3JIEMEHTOB;

® HaxOJHUTh MepecevyeHre, 00bEIMHEHHE, TOJMHOKECTBO B IIPOCTEUIIINX CUTYAIIUX;

e ornepupoBaTh Ha 0A30BOM YPOBHE IMOHATHUSMH: OIpe/eiieHHe, akCHoMa, TeopeMa,
JI0KA3aTeIbCTBO;

® IIPUBOJUTH MPUMEPHI K KOHTPIPUMEPHI JIJIsI TTOATBEPIKICHUS CBOMX BhICKA3bIBAHUM.
B noBcegHeBHOI KU3HU M IPH U3YYEHHUH IPYTHX MPeIMETOB:

®  JCIOJIb30BaTh I'papruecKoe MpeCTaBICHNE MHOKECTB JJIsSI ONMCAHUSI PeaTbHBIX
MIPOLIECCOB U SIBIICHUH, IPHU PEIICHUU 33724 JPYTUX Y4EOHBIX TPEIMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM ypOBHE MOHATHUSIMU: HATYpaIbHOE YHCIO, LEI0€ YHUCIIO,
OObIKHOBEHHasi Jpo0Ob, JAecATHYHas ApoOb, CMemaHHas JpoOb, palMOHAIBHOE YHCIIO,
apudmeTnuecKuit KBaJIpaTHBIN KOPEHb;

®  JCIOJIb30BaTh CBOIMCTBA YHMCEJ U IIPaBUiIa IEUCTBUMA MPU BBINOJHEHUH BBIYUCIICHUI;

®  UCIOJIb30BaTh MPHU3HAKU JEIUMOCTU Ha 2, 5, 3, 9, 10 npu BINOJHEHUU BBIUKCIECHUN U
pELIEeHUN HECIOKHBIX 33/1a4;

®  BBINOJHATH OKPYIJIEHUE PALIMOHAILHBIX YUCET B COOTBETCTBUHM C MTPaBUJIAMU;

®  OILICHMBATh 3HAYEHUE KBAJIPATHOTO KOPHSI U3 MOJOKUTEIBHOTO 1I€JIOr0 YUCIA;

®  pacro3HaBaTh PAllMOHAJIbHBIE U UPPALIUOHAIIbHBIC YNCIA;

®  CpaBHHMBATh YHUCIA.
B noBceHeBHOI :KU3HM U MIPU U3YYEHUH APYTUX MPeIMETOB:

®  OILICHMBATh PE3YyJIbTaThl BEIUUCICHUN MIPU PELICHUN TPAKTUYECKUX 3a/a4;

®  BBINOJIHATH CPABHEHHE YUCEN B PEATbHBIX CUTYaUSX;

®  COCTaBJISITh YHCIIOBBIE BBIPAKECHUSI IIPU PEUICHUU MPAKTUYECKUX 33/1a4 U 3a]a4 U3



JIPYruX y4eOHBIX MPEIMETOB.
ToxnecTBeHHbIE IPe0OpPa30BaAHUA

e BHIMONHATE HECIOXHBIE NPEOOpa3oBaHMs JJIS BBIYUCICHHUS 3HAYEHUH YHCIOBBIX
BBIPDAKEHUH, COJEp)KallUX CTENEHW C HaTypajJbHbIM IIOKA3aTEJIEM, CTEINEHU C LEJIbIM
OTpULATENIbHBIM IOKa3aTeNIEM;

®  BBINOJHITH HECIIOXKHBIE IMpPeoOpa3oBaHMs LEJIbIX BBIPaXXEHUI: pacKpbIBaTh CKOOKH,
MPUBOANTH TIOJOOHBIE CllaraeMble;

®  UCHOJB30BaTh (OPMYNBI COKPAIIEHHOTO YMHOXXEHHUS (KBaapaT CyMMBI, KBaJpar
Pa3HOCTH, PA3HOCTH KBAAPATOB) ISl YIIPOIIEHHUS BEIYMCICHUHN 3HAUCHU I BBIPAKECHUN;

®  BBINOJHATH HECJIOXHBIE IpeoOpa3oBaHMsl APOOHO-TMHEHHBIX  BBIPAXKEHUH U
BBIPAKEHUI C KBAJPaTHBIMU KOPHSIMMU.
B noBcegHeBHOM KU3HHU M IPH U3YYEHHUH IPYTHX NPeIMETOB:

® [IOHMMAaTh CMBICII 3aIIMCH YUCIIA B CTAaHAAPTHOM BUJIE;

e omnepupoBaTh Ha 0a30BOM YpPOBHE NOHSTHEM «CTAaHIApTHAs 3aIllMCh YHCIIa».
YpaBHeHusi U HepaBeHCTBA

e OmnepupoBath Ha 0a30BOM YpOBHE MOHSATUSIMU: PAaBEHCTBO, YHUCIOBOE pPaBEHCTBO,
ypaBHEHHE, KOPEHb YypaBHEHHs, pEIICHHWE YpAaBHEHHS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelleHre HEPaBeHCTBA;

®  [IPOBEPATH CIPABEIMBOCTH YMCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEeHHbIE HEPaBEHCTBA U HECTIOKHbBIE HEPABEHCTBA, CBOSIINECS K IMHEHHBIM;
pelaTh CUCTEMBI HECJIOKHBIX JIMHEWHBIX YpaBHEHUHN, HEPAaBEHCTB;
MIPOBEPSTH, SIBJISIETCS JIU JAaHHOE YKCJIO PELIEHUEM YpaBHEHUS (HEPABEHCTBA);
pelaTh KBaJpaTHble YpaBHEHUS 10 GOpMyJie KOpHEH KBaJJpaTHOIO ypaBHEHUS;

e  y300paXkaThb pEIICHHUsI HEPABEHCTB U UX CHCTEM Ha YUCJIOBOM MPSAMOH.
B noBcegHeBHOM KU3HU M NIPH U3YYECHHUH IPYTHX IPEAMETOB:

®  COCTaBJIATH U PEIIATh JIMHEHHBIE YPABHEHUS IIPH PEIICHUHN 3a/1a4, BOSHUKAIOIINX B
APYruX y4eOHBIX NpeIMeTax.
D yHKUUHA

e Haxoauth 3HaueHHe QYHKIUH 10 33JaHHOMY 3HAYEHHIO apryMEHTa;

®  HaXOJUTh 3HAaYEHHE apryMEHTa IO 3aJaHHOMY 3HAYEHUIO (PYHKIMH B HECIIOMKHBIX
CUTYalUsX;

®  OIpEleNATh IOJI0KCHHE TOYKH II0 €€ KOOpAMHATaM, KOOPAMHATHI TOYKHU IO €€
II0JIO’KEHHIO Ha KOOPAMHATHOM INIOCKOCTH;

e 110 rpauKy HAXOJUTh 00IACTH OMPE/ICICHUs, MHOXECTBO 3HAYCHUH, HYIU (DYHKIHH,
MPOMEXYTKA 3HAKOTIOCTOSIHCTBA, TPOMEKYTKHM BO3pACTaHWsi M YObIBaHHsS, HawOOJbIIee W
HaMMCHBIIICEe 3HAYCHUST (PYHKITHH;

e  cTpouth rpaduK JMHEHHON QPYHKINU;

®  TIPOBEPSATH, SBJSCTCA JIM JaHHBIN rpaduk rpadukom 3amaHHON (DYHKIUU (JIMHEHHOM,
KBaJIpaTUYHO, 00paTHOW MPOTIOPIUOHATBHOCTH);

e  ompeneNaTh NPUOIMKCHHBIC 3HAUCHHSI KOOPAMHAT TOYKU TEPECCUCHHS TPapUKOB
(b yHKIIHIA;

e omepupoBaTh Ha 6230BOM YpOBHE MOHATHUSAMU: MOCIEI0BATENBHOCTh, apudMeTHIecKast
MpOrpeccusi, TeOMeTprudecKasi IpOTrpeccHs;

e pemarh 3aJa4d Ha TMPOTPECCHHM, B KOTOPHIX OTBET MOXKET OBITh MOJy4YeH
HEMOCPEJCTBEHHBIM TOJICYETOM 0e3 MpuMeHEeHHS HOPMYIL.

B noBcegHeBHOI KU3HHU M IPH U3YYEHHUH IPYTHX MPeIMETOB:

®  HCMOJB30BaTh IPaUKU pealbHBIX MPOIECCOB W 3aBUCUMOCTEH JUIsl OMpENeieHHs] UX
CBOMCTB (HanOOIBIITNE U HAUMEHBIIINE 3HAUYCHUS, TPOMEKYTKH BO3pACTaHUS U YObIBaHUS, 00IACTH
MOJIOKUTETBHBIX U OTPUIATENIbHBIX 3HAYCHU U T.I1.);

®  ICMOJB30BaTh CBOWCTBA JIMHEWHOW (YyHKIMU U ee Tpaduk Mpu peuieHuH 3aaad H3
JIPYTrUX y4eOHBIX MPEIMETOB.

CraTucTHKA M Teopusi BEPOSITHOCTEH

e UwMeTh mpeacTaBIeHUE O CTATHCTUYECKUX XapaKTePUCTUKAX, BEPOSATHOCTH CIy4aitHOTO

COOBITHSI, KOMOMHATOPHBIX 3a/1a49aX;



e pemath mpocreiimue KOMOMHATOPHBIC 33Ja4d METOJOM MPSIMOTO U OPraHU30BAHHOTO
nepedopa;

® TpEACTaBJIATH JaHHbIEC B BUJE TaONHUL, TUarpaMm, rpadukos;

®  uyuTaTh UH(GOPMAIHIO, IPEACTABICHHYIO B BUJIEC TaOIUIIbI, AUATPAMMEI, Ipaduka;

®  OmpeneniaTh OCHOBHBIE CTATUCTHUECKUE XapaKTEePUCTUKH YUCIOBBIX HAOOPOB;

®  OLEHMBATh BEPOSTHOCTH COOBITHS B IPOCTENIINX CIIydasiX;

®  UMETh NPE/CTABIICHUE O POJIM 3aKOHA OOJIBIIMX YHCENl B MACCOBBIX SIBJIICHUSX.
B noBcegHeBHOM KU3HHU M IPH U3YYEHHUH APYTHX NIPeIMETOB:

®  OLEHMBATh KOJUYECTBO BO3MOKHBIX BAPUAHTOB METO/I0M Iepedopa;

®  UMETh NPEJCTABIIEHUE O POJIM IPAKTUUYECKH IOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA;

® CpaBHUBAaTh OCHOBHBIE CTATHUCTUYECKHE XapaKTEPUCTHKH, MOIYUYECHHbIE B MpoIlecce
pelIeHNs IPUKIIaJAHON 3a1a4i, U3yUEHUSI pEaIbHOTO SBJICHUS;

®  OLIEHMBATh BEPOSITHOCTh pPEaTbHBIX COOBITHI U SIBJCHUN B HECJIOKHBIX CUTYAIUIX.
TexcTroBble 3a1a4un

e PemaTe HeCIOXXHbIE CIOKETHBIE 3aJjaud pa3HbIX THUIOB Ha BCE apUpMETHUYECKUE
JICVCTBHUS,

®  CTPOWTH MOJIETH YCJIOBHS 3a/1a4M (B BHJIE TaOIHIIbI, CXEMBbI, PUCYHKA WJIM YPaBHEHUS), B
KOTOpO#l NaHbl 3HAUYEHHUS JIBYX W3 TPeX B3aMMOCBSI3aHHBIX BEJIMYMH, C IEJNbI0 MOUCKA PELICHUS
3a/1auu;

®  OCYUIECTBJISITH CHOCOO MOMCKA peleHus 3a/1a4k, B KOTOPOM PacCyKJI€HUE CTPOUTCS OT
yCIIOBHUSA K TPEOOBaHUIO WM OT TpeOOBaHUS K YCIOBHIO;

®  COCTaBJISITH IUIaH PELIEHUs 3aauu;

®  BBIJIEJIATH 3TAIbl PEIICHUS 3a/1a4H;

®  UHTEPIPETUPOBATh BBHIYMCIUTEIIBHBIE PE3YIbTAThl B 3a/laue, UCCIEN0BaTh MOJIy4YEHHOE
peleHue 3a1auu;

® 3HATh Pa3IM4Ue CKOPOCTEHl 0OBbEKTa B CTOSAYEH BOJAE, IPOTHB TEUEHUS U MO TEUEHHUIO
peKy;

e  pelaTth 33J1a4M Ha HAXOKJIEHUE YaCTH YUCJIAa U YUCIIa [0 €ro YacTH;
e  pelath 33Ja4d Pa3HbIX TUIOB (Ha PabOTy, HA MOKYIKH, HA IBUKEHHUE), CBSA3bIBAIOLIUXTPH
BEIMYUHBI, BBIACIATH OTHU BEIMYUHBI 1 OTHOILICHUA MEXKAY HUMU,

®  HAXOIUTh NPOLECHT OT YHCJIA, YUCIO IO MPOLEHTY OT HEro, HaXOAWTh IPOLIEHTHOE
CHI)KCHHE WIX IIPOLIEHTHOE TIOBBIIICHUE BEJIUYNHBI,

®  pelIaTh HECIIOKHBIE JIOTHYECKUE 3a1a4l METOJ0M PaCCYXACHUM.
B noBcegHeBHOM KU3HHU M IIPH U3YYCHHUH APYTHX NIPEMETOB:

e  BBIIBUTAaTb TMIIOTE3bl O BO3MOJKHBIX IIPEAEIBHBIX 3HAUEHUAX HCKOMBIX B 3ajade
BEITMYMH (eTaTh MPUKUIIKY).
MeTtoabl MaTEMATUKH

e BpiOupare mnoAXOIAIMI M3Yy4EHHBIM METOA JJIs DPELIeHHs W3YYEHHBIX THUIIOB
MaTeMaTHYECKUX 3a1a4;

e [IpuBoauTH mHpUMEpPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEM B  OKpYKarolleu
JNEVCTBUTEIBHOCTH U ITPOU3BENECHUSAX HCKYCCTBA.

BbInyCKHHUK MOJIy4YHT BO3MOKHOCTh HAYYHTHCH B 9 Kiacce 1JIs1 o0ecniedeHHs1 BO3MOKHOCTH
YCHELIHOr0 MPOJOJIKeHHs 00pa3oBaHus HA 02a30BOM M yIuIy0JIeHHOM YPOBHSIX

JIEeMEHTBI TEOPHH MHOKECTB H MAaTEeMATHYECKOM JTIOTUKH

o  Onepuposamv  nouwamuamu: onpeoeienue, meopemda, aKCUOMA, MHOICECMBO,
XapakmepucmuKku MHONCECmBd, JleMeHm MHONCeCmad, mnycmoe, KOHeuHoe U OecKOHeuHoe
MHOIHCECNBO0, NOOMHONCECMBO, NPUHAONEHCHOCIY, BKIIOUEHUE, PABEHCTNBO MHOMCECTE;

®  U300padicamov MHONCECMBA U OMHOULEHUE MHONCECME C NOMOWbIO Kpy2os8 Jinepa;

®  onpedenamov NPUHAONEHCHOCL IIEMEHMA MHOXMCECMBY, 00beOUHEHUIO U NepecedeHUrO
MHOJICECB;

®  300a8amb MHONCECMBO C NOMOWbIO NEPEYUCTEHUS INEMEHMOB, CI0BECHO20 ONUCAHUSL,

®  onepupoeamv NOHAMUAMU. 6bICKA3bIBAHUE, UCMUHHOCMb U JOHCHOCMb 6bICKA3bIBAHUS,
ompuyanue 8blCKa3vbl8aHUll, ONepayuul Hao BbICKA3LIBAHUAMU: U, UTU, He, YCI08HbIe 8blCKA3bIGAHUS



(umnauxayuu);

®  Ccmpoums 8bICKA3bIBAHUS, OMPUYAHUS BbICKAZLIBAHUI.
B noBceqHeBHOM KU3HU M TPH U3YYEHHUH IPYTUX MPeEIMETOB:

®  cmpoumbs YenouKu YMO3AaKIIOYeHU HaA OCHOBE UCHOIb30BAHUS NPAGUIL TOSUKU

®  UCNONB308AMb  MHOJCECMBA, ONEpayuu ¢ MHOMNCECmeamu, ux epaguyeckoe
npeocmasieHue 01 ONUCAHUSL PEabHbIX NPOYECCO8 U SAGNIEHUU.
Yucaa

e  Onepuposamv NOHAMUAMU: MHONCECMEO HAMYPALLHLIX YUCEN, MHONCECMBO YeNblX
yucen, MHOMCECME0 PAYUOHANBHBIX HYUCeN, UPPAYUOHANbHOE YUCNO, KBAOPAMHbIL KOPEHb,
MHOJCECMBO OCUCMBUMENTbHBIX YUCET, 2eOMempudecKkas unmepnpemayusi HamypaibHblX, Yevlx,
PAYUOHATLHBIX, OEUCMBUMENbHBIX YUCE,

®  noHUMams U 0OBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCILA;

®  GLINOIHAMb BbIYUCIEHUS, 8 MOM YUCAe C UCNONIb308AHUEM NPUEMO8 DPAUUOHATLHBIX
BbIYUCTICHULL,

®  GLINONHAMb OKPY2TleHUE PAYUOHALLHBIX YUCEN C 3a0AHHOU MOYHOCMbIO,

®  CpasHusamv payuUoOHAIbHbIE U UPPAYUOHAIbHbBLE YUCIA,

®  npedcmasnAmsb payuoOHAIbHOE YUCTIO 8 BUOE OeCAMUYHOLU OPOoOU

®  YNopsA0oUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOE OObIKHOBEHHOU U 0eCAMUYHOU OpooU,

o naxooumv HOJ/[ u HOK uucen u ucnonv3osams ux npu peueHuu 3a0ad.
B noBceqHeBHOM KU3HH M TPH U3YYEHUHU APYTHX MPEIMETOB:

®  NPUMEHAMb NPABUNLA NPUOTUNHCEHHBIX BbIYUCTEHUL NPU PeulenUuy NPAKMUYecKux 3a0a4 u
peuteHuu 3a0ay Opyeux yueOHvIX npeomemos;

®  GLINONHAMb CPABHEHUEe Pe3YIbMamos 8bIYUCIEeHUL NPU peleHUl RPAKMUYecKux 3a0ad,
8 MOM HUCIe NPUOTIUNCEHHBIX bIYUCTIEHUL,

®  cocmasname U OYEeHUBAMb YUCTOBbLE BLIPANCEHUS NPU PeUleHUU NPAKMUYECKUX 3a0ay U
3a0a4 U3z opy2ux y4eOHvix npeomemos;

®  3anucvleamv U OKPYelAMb YUCTIO0BblE 3HAYEHUS PeaNbHblX GelUYUH C UCNONb308AHUEM
pasnvix cucmem usmeperus. ToxIECTBEHHBIE IPeOOPa30BaHHs

e Onepuposams NOHAMUAMU CENEHU C HAMYPATbHLIM NOKA3AMeneM, CmeneHu ¢ yeavim
OMpuUYaAmenbHbIM NOKA3amenem;

®  GLINONHAMbL NPeoOPA308AHUS  YEIbIX — GLIPANCEHUU.  Oelicmeus ¢ OOHOYJIeHaMU
(cnooicenue, evluUmMaHUe, YMHOJNCEHUE), OCUCMBUs. C MHO2OYNEHaMU (CNOJCeHue, Bbluumanue,
VMHOJICEHUE),

®  GLINOJHAMb PA3IONHCEHUE MHOLOYICHO8 HA MHOJNCUMENU OOHUM U3 CNOCO0O08. 8bIHEeCEeHUe
3a CKOOKY, epYNnuposKa, UCnoab308anue Gopmyi COKPAWEHHO20 YMHONCEHUS,

®  gvldenAmb K8AOpam CyMmul U paA3HOCU OOHOUIEHO8,

®  pPacknaovleamv HA MHOMCUMENU K8AOPAMHbBLU MPexUieH,

®  GLINOIHAMbL NPeoOPA306aAHUS  BbLIPAICEHUL,  COOEPAHCAUWUX CMENeHu ¢  Yeablmu
OMPUYAMENbHLIMU  NOKA3AMENAMU, Nepexooums Om 3anucu 6 6ude CMmeneHu ¢ yeavlm
OmpuyamenbHbiM NOKaA3amenem K 3anuc 6 guoe opoou,

®  GLINOIHAMbL NPeodpPa306anus OPOOHO-PAYUOHANBHBIX — BLIPAJNCEHUN:  COKpaWeHue
Opobell, npusedenue ancedopaudeckux opodell K 0dwemy 3HaAMEeHaAmento, ClONHCeHUue, YMHOMICeHuUe,
OelleHue anzedpauyeckux O0pobel, 6o3eedeHue aneebpauyeckol Opodu 6 HAMYpPAIbHYIO U Yeyio
OMPUYAENbHYIO CHIeNeHb,

®  GBINOIHAMb NPEOOPAZOBAHUS BLIPANCEHUL, COOEPHCAUYUX KBAOPAMHBLE KOPHU,

®  gulOeNAMb K8AOPAM CYMMbL ULU PA3HOCHU O8VUIEHA 8 GbIPANCEHUSX, COOEPICAUUX
K6aO0pamHule KOPHU,

®  GLINOIHAMb NPe0OPA308AHU BLIPANCEHUL, COOEPUCAUUX MOOYITb.
B noBceHeBHOM KM3HM M NIPU U3YYeHUM APYTHX MPeIMeTOoB:

®  GLINOIHAMb NPeodPA306aHUs U OEUCMEUs C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM
guoe;

®  GLINOIHAMb NPeobPA308aHUs ANCEOPAUECKUX BbIPACEHUL NPU PeuleHUU 3a0ay Opyeux



VUeOHbIX NPeoMemos.
YpaBHeHUs] U HEPABEHCTBA

e  Onepuposamv nouaAMuUAMU: YPAGHEHUEe, HEPABEHCMBO, KOPEHb VPAGHEHUs, peuleHue
HepaseHCcmea, PAasHOCUIbHble YPAGHeHUus, 001acmb onpedeneHus YpasHeHus (HepaseHcmaa,
cucmembl ypagHeHull Uiy HepageHcms),

®  pewams JUHElHble YPAGHEHUS U VPABHEHUS, CB00UMble K JUHEUHbIM C HOMOWbIO
MOHCOeCMBEeHHbIX NPeobPa3068aHUl,

®  pewams K8AOpamuvle YPAGHEHUs U YPAGHEHUsl, CBOOUMbLE K KBAOPAMHBIM C NOMOUBIO
MOHCOeCMBEHHbIX NPeobPa3068aHUl,

®  pewiamsb OpOOHO-TUHEUHbLE YPABGHEHUS,

® pewams  npocmeuwiue  UPPAYUOHANbHLIE  VPAGHEHUs  GUOA ,/f (X)
ACENIOE

e pewamv ypasuenus euoa X' =a;

®  pewiamv ypasHeHUs CHOCOOOM PA3NIONCEHUS HA MHOMCUMENU U 3AMEHbl NePEMEHHOU,

®  UCNONBL306aMb MEMOO UHMEPBANO08 OJisl peuieHus: Yeavlx U OpoOHO-PAYUOHATTbHBIX
HepaeeHcme,

®  pewamv TUHEUHbIe YPAGHEHUS U HEPABEHCEA C NAPAMEMPAMU

®  pewiams HeCN0NCHbIE KBAOPAMHbLE YPABGHEHUS C NAPAMEMPOM;

®  pewams HeCI0HCHbIE CUCTEMbl TUHEUHbIX YPASHEHUU C Napamempamu,

®  pewams HeCI0NHCHbIE YPABHEHUS 6 YelblX YUCTAX.
B noBceaHeBHOM KU3HM U MPU M3YYEHUH APYTUX NPEIMETOB:

® cocmaeiameb U peulams JUHElHble U K8AOpamuvie YPAGHEHUs, VDABHEHUS, K HUM
c800sUeCs], CUCHEMbL TUHEUHbIX YPAGHEHUll, HEPABEHCME NPU peueHuU 3a0ay Opyeux y4eOHbIX
NnpeoMemos,; 8bINOIHAMb  OYEHKY Npagoonododus pesyibmamos, HNOLYYAeMbIX NHpU  peueHuU
JIUHEIHBIX U K8AOPAMHBIX YPAGHEHUL U CUCTNEM JIUHEUHbIX YPAGHEHUN U HEPABEHCME NPU PeuleHUU
3a0au Opy2ux y4eOHviX npeomemos;

®  gwIOUpamb COOMBEeMCmMEywUe YPAGHEeHUs, HEPABEHCMEA UMW UX CUCmeMbl Os
COCMABIEHUSI MAMEMAMUYEeCKOU MOOeIU 3A0AHHOU PeabHOl CUMYAYUU UTU NPUKIAOHOU 3A0aY;

®  YMemb UHMEPNPEMUpO8ams NOLYYEHHLIL NPU peuleHUul YPAGHEeHUs, HepaseHCmea il
cucmembl pe3yrbmam 6 KOHMeKcme 3a0aHHOU PeaibHOU CUMYayuu Uiy NPUKIAOHOU 3a0a4u.
D yHKUUHA

o  Onepuposamv NOHAMUSAMU. QVHKYUOHANLHASL 3A6UCUMOCTb,  (DYHKYUs, epapuk
@yHKyuU, cnocodwvl 3a0anusi GyHKYuu, apeymeHm u sHauenue QyHKyuu, 0o1acmv onpeoeieHus u
MHOJICECMB0  3HAYeHUU  (QYHKYuu, HYIU  QYHKYUU,  NPOMEICYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCMb PYHKYUU, YeMHOCHb/HEeUemMHOCb PYHKYULU,

e cmpoums  epaghuku JIUHEUHOT, K8aAOpaAmMuyHo @yHryui, obpamuotl
NPONOPYUOHATLHOCIU, PYHKYUU 8U0A. Y = a + x—kk—b’ y = /X1y =3, y=|x|3

® Ha npumepe KEAOPAMUYHOU (DYHKYUU, UCNOAL306AMb NPeodpazoeanus 2paguxa
Gyurxyuu Y=F(X) ona nocmpoenus epaguxos gynkyuii y — af (kx+b)+c;



®  cocmaeiame YpasHeHus NpAMOU NO 3A0AHHBIM YCI0UAM: NpOXoosauel yepe3 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Oduell yepe3 OAHHYI0 MOYKY U NApaLIelbHOU OAHHOU
NpAMOU;

® uccrnedosamsv QYHKYUIo no ee cpaguxy;

®  HAXOOUMb  MHOMNCECMBO  3HAYEHUU, HYIU, NPOMENCYMKU  3HAKONOCMOSAHCMEA,
MOHOMOHHOCIU KEAOPAMUYHOU (DYHKYUU,

®  onepupogamv NOHAMUAMU. HOCIE008AMENbHOCIb, APUPMEMUYecKds npocpeccus,
2eomMempuyeckas npoepeccusi;

®  pewams 3a0a4u HA APUDMEMULECKYIO U 2eOMEMPULECKYIO NPOCPECCUIO.

B noBceqHeBHOM KU3HHU ¥ TPH U3YYEHHUHU IPYTHX MPeIMETOB:

®  ULIIOCMPUPOBAML C NOMOWDBIO 2PAPUKA PeanbHylo 3A8UCUMOCTb ULU NPOYECC NO UX
XapakmepucmuKkam,

®  UCNOIB308AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (QYHKYUU NpU peuleHuu 3a0ad u3
Opyeux yueOHblX npeomMemos.

TekcToBbIE 321aUH

e Pewams npocmvle U CIONHCHbIE 3a0a4U PA3HBIX MUNOE, A MAKNHCE 3A0aAYU NOBLIUEHHO
mMpyoHoCmu,

®  UCNONL308aMb pPA3HbBIE KPAMKUE 3aANUCU KAK MOOelu MeKCMO8 CIONCHBIX 3a0ad Ol
nOCMpOeHUst NOUCKOBOLL CXeMbl U pelleHUs 3a0ad;

®  paziuuames MoOelb MeKCma U MOOelb peuleHus 3a0adi, KOHCMpYyupogams K OOHOU
MOOenu peuleHusi HeCI0HCHOU 3a0ayu pasHvle MOOeIU MmeKcma 3a0ayu,

®  3HAMb U NPUMEHAMb 00a cnOcoOa NOUCKA peuleHus: 3a0a4 (0m mpedosaHus K YCio8ur
U om yCio8us kK mpebosanuio);

®  MOOenUpo8ams pacCylcOeHus npu NOUCKe peuenus 3a0ay ¢ NOMOWbIO 2pagh-cxembi,

®  gvldeNAMmb YMAaNbl peuleHUs 3a0a4u U Co0epIHcAHUe KAicO02o dmand,

*  yMemb GbIOUPAMb ONMUMATLHLIL MEMOO peweHUs 3a0ayu U O0CO3HABAMb 8blOOD
Memooda, paccmMampueamv pasiudHble Memoobl, HAXOOUMb pa3Hble peuleHus 3a0aqu, eciu
B03MOJCHO,

®  QHAIUBUPOBAMDb 3aMPYOHEHUs NPU PeuleHUuy 3a0ay,

®  BHLINOIHAMb PA3IUYHBIE NPEOOPA306AHUSL NPEONONHCEHHOU 3a0ayu, KOHCMPYUPO8ambs
HOoBble 3a0ayu U3 OAHHOU, 8 MOM Yucie 0OpamHbie;

®  UHMEpPNPemuposamsv  GLIUUCIUMENbHblE — pe3yIbmamvl 6 3adaue, UCCIe008amb
NONYYEeHHOe  peuleHue  3a0aqu, AHATU3UPOBAMb  BCEBO3MOICHbIE — CUMYAUUU  63AUMHOSO
PACnOoNodNCeHUs. 08YX 00BLEKMO8 U USMEHEHUe UX XaApaKmepucmux npu COBMECHHOM OBUNCEHUU
(ckopocmb, 8pems, paccmosiHue) npu peuleHuu 3a0ay Ha 08udlceHue 08yx 00beKmos KaKk 8 0OHOM,
MAax u 8 NPOMUBONOJLONCHBIX HANPABILEHUSIX,

®  UCCIe008amb 8CEBO3MOJICHBIE CUMYAYUU NPU PEUEHUU 3A0ay HA O8UdICEeHUe NO pPekKe,
Paccmampusams pazuvie CUCHeMbl OMcuema

®  pewams pazsHOOOPA3HbLE 3A0aAUU «HA YACTIUY,

®  pewams u 0O0OCHOBLIBAMb CB0€E peuleHue 3a0ay (8bl0enamb MAmemMamuyecKyo 0CHO8Y)
HA HAXO0JICOEeHUe Yacmuy YUCIA U YUCAA NO €20 YACMU HA OCHO8€ KOHKPEMHO20 CMbLCIA Opodu;

®  0COo3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0a4 PA3HbIX MUNO0G, CEA3bIBAIOUUX MPU
geuyUnbl (Ha pabomy, Ha NOKYNKU, HA OBUJICEHUE), BblOENSAMb MU GEIUYUHBL U OMHOUEHUS.
MeNHCOY HUMU, NPUMEHAMb UX NPU PeeHuu 3a0ay, KOHCMPYUposamv CoOCMEeHHble 3a0ay
VKA3AHHBIX MUNOG;

®  grnademb OCHOBHbIMU MEMOOAMU PeUleHUs 3a0ay Ha CMeCU, CNasbl, KOHYESHMpPayuu,

®  pewiams 3a0ay¥u HA NPOYEHMbL, 8 MOM YUCIe, CIONHCHbIE NPOYEHMbL C 000CHOBANHUEM,
UCNONbL3Y5 paA3HbLE CNOCOObL,

®  pewiams n02utecKue 3a0ayu pazHeIMUu CHOCOOaMu, 8 Mom yucie, ¢ 08yMs OIOKAMU U C
mpems OJI0KAMU OAHHBIX C NOMOWbIO MAOTUY,

® pewams 3a0auu N0 KOMOUHAMOpUKe U Meopuu 6eposimHocmell HA OCHO8e
UCNONb308AHUS U3YUEHHBIX MEMOO08 U 0OOCHOBLIBAMb PeUleHUe;

®  pewiams HeCONHCHbBLE 3a0aYU N0 MAMEMaAMUu4eckol Crmamucmuke;

®  061a0emb OCHOBHBLIMU MEMOOAMU DPeUleHUs CIOHCeMHbIX 3a0ay. apugmemudeckul,



aneebpauveckuil, nepebop 8apuaHmos, 2eo0MempudecKkutl, epapuieckutl, NPUMeHAmMsb UxX 8 HOBbIX NO
CPABHEHUIO C UZYYEHHbIMU CUMYAYUSIX.
B noBcegHeBHOM KU3HU M TPH U3YYEHHUH IPYTUX MPeEIMETOB:

® gwidenAmb Npu peweHuu 3a0ay  Xapakmepucmuku paccmMampusaemou 8 3aodaue
cumyayuy, OmiuyHvle Om pPealbHblX (Mme, Om KOMOPLIX AOCMPAUPOBAIUcCyh), KOHCMPYUPO8ambs
HOBble CUMYayuu ¢ Y4emom DSMux XapaKxmepucmukx, 6 UYACMHOCMU, NpU peuleHuu 3a0ad Ha
KOHYeHmpayuu, y4uumsiéams NJIOMHOCIb Geuecmad;

®  pewams u KOHCMPYUPOBAMb 3a0aYU HA OCHOBE PACCMOMPEHUS PEANbHbIX CUMYAYUll, 8
KOMOPbIX He mpeOyemcs MOYHbIU 8bIYUCTUMENbHBLU Pe3YIbman,

®  pewams 3a0auu HA OBUIICEHUE NO peKe, PACCMAMPUBAs PA3HbLE CUCTEMbl OMCYemd.
CTaTHCTHKA U Teopusi BePOSITHOCTEH

o Onepuposamv NOHAMUAMU: CMOAOUAMbLE U KPY208ble OUACPAMMbL, MAOIUYbl OAHHbIX,
cpedHee apugmemuyeckoe, MeouaHa, Haubolvbulee U HAUMEHblUlee 3HAYEHUsI 8blOOPKU, PA3MAX
8bI00PKU, OUCNEPCUsL U CIMAHOAPMHOe OMKIOHEHUe, CTYYAUHASL USMEHUUBOCTb,

®  u3snEeKAmMb UHGDOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUACPAMMAX, epauKax,

® cocmasnams madauYbl, CMPOUmMd OUAZPaAMMbL U 2PAPUKU HA OCHOBE OAHHBIX;

®  onepupogamv NOHAMUAMU. (DAKMOPUANL YUCIA, NEPEeCMAHOBKU U  COYemanus,
mpeyeonvrux Ilackans,

®  NPUMEHAMb NPABGUILO NPOU3BEOEHUs NPU PEULeHUU KOMOUHAMOPHBIX 3A0aY,

®  onepupogamv NOHAMUAMU: CIVYUAUHBIL ONbIM, CAVHAUHBIL 6blIOOp, UCHBIMAHUE,
INeMeHmapHoe  CaydatiHoe cobvimue (Ucxod), Kiaccuieckoe onpeoeneHue  8epOMHOCMU
CYYAlIHO20 COObIMUSL, ONnepayuu Hao CIYYaAuHbIMU COOLIMUAMU;

®  npedcmasnsims UHGOPMAYUIO ¢ NOMOWDBIO KpY2os Diiiepa,

®  pewams 3a0ayu HA BbIYUCLEHUE BEPOSIMHOCU C NOOCYEMOM KOIUYECHEd 8apUAHMO8 C
NnOMOUWbI0 KOMOUHAMOPUKU.
B noBceqHeBHOI KM3HU M MPU U3YYEHUH APYTHX MPEIMETOB:

®  u38IEKamb, UHMEPNPEMUPoO8anms U NPeobpa308bleanv UHGOPMAYUIo, NPEOCMABIeHHYIO
6 mabauyax, Ha OUAPaAMMAax, 2paghuKax, OMpaXicarouyio C8OUCMed U XapaKmepucmuKku peailbHbLX
npoyeccos u AGNeHUlL; ONPeOeisms CMAmucmuyeckue  Xapakmepucmuxu 86100POK no
maoauyam, Ouazpammam, 2papuxkam, blNOJIHIMb CPABHEHUE 8 3ABUCUMOCMU OM Yelu PeuleHus
3a0ayvu;
®  OYEHUBAMb BEPOSMHOCHb PEAIbHbIX COOLIMULL U SI8eHUIL.

Ilnanupyemblie pe3y/ibTaThl H3y4YeHHs1 aJredpol B 9 Kiacce

YpaBHeHus
Obyuarowutics Hayuumcs:

- peuath CHCTEMBI ABYX YPaBHEHHH C ABYMs IIEPEMEHHBIMH;

- MOHMUMATh YpaBHEHHE KaK BAKHEHIITYI0 MaTeMaTHYECKYI0 MOJENb /IS ONUCAHUS U
U3y4YCHUS! Pa3HOOOPA3HBIX pEaJbHBIX CHUTYyallMd, peIlaTh TEKCTOBBIC 3aJadll aireOpanvyecKum
METOIOM;

- MPUMEHATH rpadUuecKre MPEeICTaBICHNUS U UCCIEOBAHMS U PEILICHNS CUCTEM
YPaBHEHHI C IByMs IEpPEMEHHBIMH.

Obyuarowuiics nNOIYYUm 803MOACHOCb!

- OBJIAZIETh CHELMAIBHBIMU TpUEMaMU pELICHUs CHCTEM YpPaBHEHMH; YBEPEHHO
NPUMEHATH anmnapaT ypaBHEHHMH /sl pelleHHs] pa3HOOOpa3HbIX 33/7ad U3 MaTeMaTHKH, CMEXHBIX
NIPEIMETOB, IPAKTHUKH;

- MPUMEHSATH rpaduyeckre NpeacTaBiIeHUs A1 UCCIeI0BaHHUs CUCTEM YpaBHEHUH,
coJiepKalux OyKBeHHbIE KOI(D(DUITUEHTHI.

HepaBencrBa
Obyuarowuiica Hayuumcs:
- TIOHUMAaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIIIEHHEM HEPABEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;
- pelaTh TMHEeHHbIE HEPAaBEHCTBA C OJHOM MePEMEHHOM U UX CUCTEMBI; PeIIaTh
KBaJIpaTHBIE HEPABEHCTBA C OMOPO HA TpaduvecKue
MIPE/ICTaBJICHHS;



MPUMEHSATH anmnapaT HEPaBEHCTB JUIS PELICHHS 3a1a4 U3 Pa3IMYHBIX Pa3/IesIOB Kypca.
Obyuarowuiicss noIyYUm 603MOHCHOCMb.

- OBIIAJIETh PAa3HOOOpa3sHbBIMM NpUEMaMH  JIOKAa3aTEIbCTBA HEPABEHCTB; YBEPEHHO
MPUMEHSATH almapaT HepaBEHCTB Ul PELICHHUS Pa3sHOOOpa3HBIX MAaTEeMaTHYECKUX 3ajad, 3ajad U3
CMEXHBIX ITPEIMETOB U MPAKTHKH;

- NPUMEHATH rpaduyecKue MpeaCTaBICHUS T NCCIeIOBAHMS HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJIEpKAIUX OYKBEHHBIE KOI()(DUITUCHTHI.

D yHKIUUH

Obyuarowuiics Hayuumcs:

- MOHUMATh U UCTIOJIb30BaTh (PYHKIIHOHAIBHbIEC TOHATHS, SI36IK (TEPMUHBI,
CHUMBOJIMYECKUE 0003HAUEHUS);

- CTPOUTH IpaUKH 3JIEMEHTAPHBIX (PYHKIUH, UCCIIEAOBATH CBOMCTBA YMCIOBBIX (DYHKIIUI
Ha OCHOBE M3Y4YEHHMsI IOBEJICHUS UX IPapUKOB;

- MOHUMAaTh (DYHKIMIO KaK BaKHEMIYI0 MaTeMaTU4YecKyl0 MOJENb JUIsl OMHCAHMS
IIPOLIECCOB U SIBJIEHUN OKPYKAIOLIEro MUpa, MPUMEHSTh (DYHKIIMOHAJIBHBIN SI3bIK JIJIs1 ONMCAHUS U
HCCIIEIOBAHUS 3aBUCUMOCTEN MEXly (PU3MUECKUMHU BETMUMHAMY;

- [MOHUMATh U HUCIOJIb30BATh SA3bIK MOCIEA0BATEIBHOCTEN (TEPMUHBI, CUMBOJIHNYECKHE
0003HaYCHHS);

- NPUMEHSITh  (OPMYNbI, CBsI3aHHBIE C  apUPMETHUYECKOH M  T'eOMETpUUYECcKOM
MIPOrPECCUsIMH, U ammapaT, CQOPMUPOBAHHBIN MPU U3YUYEHUHU JIPYTUX pa3lieloB Kypca, K peleHUI0
3aJ1a4, B TOM YHCJIE C KOHTEKCTOM U3 pealbHON KU3HH.

Obyuarowuiics noayuum 603MOHNCHOCHb!

- MPOBOJIUTHh HWCCIICIOBAHUS, CBSI3AHHBIC C M3yYEHHUEM CBOMCTB (DyHKIMIA, B TOM
YlClieé C HCIOJB30BaHMEM KOMIIbIOTEpA; HAa OCHOBE TpaduKOB H3yYEHHBIX (DyHKUUN
CTpOuTh OoJiee cIOXKHBIE TpaduKu (KYyCOUHO-33/JaHHBIE, C «BBIKOJOTHIMU» TOYKAaMU U
T.I1.);UCIIONIB30BaTh (YHKIMOHAIbHBIE MPEJICTABICHUS M CBOWCTBA (DYHKIUN pelieHus
MaTeMaTHYECKHX 33/1a4 U3 Pa3IMuHbIX pa3/ieloB Kypca;

- pemath KOMOMHHUPOBAHHBIE 33/Ja4dl C NpUMEHeHHeM (OpMya N-TO 4YjieHa U CyMMBbI
MEPBBIX N YIEHOB apu(METHUYECKONW U T€OMETPUUYECKON MPOTrpeccuii, MpUMEHss IPU 3TOM arnapar
YpaBHEHU U HEPABEHCTB;

- MOHUMATh apu(METUYECKYI0 U TEOMETPUYECKYI0 TMpOTpeccHH Kak (QyHKIUU
HATypaJIbHOTO apryMeHTa; CBSI3bIBaTh apu(METHUYECKYI0 IMPOTPECCHI0 C JIMHEHHBIM POCTOM,
F€OMETPUUECKYIO — C SKCIIOHEHI[UAIBHBIM POCTOM.

JJieMeHThbI NPUKJIATHOH MATEMATHKH

Obyyarowuiicsa Hayuumcs:

- HCIOJIb30BATh B X0JI€ PEIICHUS 3a/1a4 3JIEMEHTapHbIE MPE/ICTaBICHUS, CBI3aHHBIE C
npUOINKEHHBIMU 3HAYEHUSIMU BEJIMYUH;

- UCIOJIb30BaTh MPOCTEHILINE CIIOCOOBI MPEICTABICHUS U aHAIN3a CTATUCTUYECKUX
JAHHBIX;

- HaXO0JIUTh OTHOCUTEIbHYIO YAaCTOTY U BEPOSATHOCTh CIIYy4alfHOTO COOBITHS;

- pemaTh KOMOMHATOPHBIE 33/1a4M Ha HAXOK/JEHHE YKciia 00bEeKTOB MIIM KOMOMHALINH.
Obyyarowuiics nNOIY4Um 803MONCHOCMb.!

- MOHATH, YTO YUCIIOBBIE JaHHBIE, KOTOPBIE UCTIONB3YIOTCS JUI XapaKTEPUCTUKU OOBEKTOB
OKpYXXAlOILlEr0  MHpa, SBJSAIOTCS NPEUMYILIECTBEHHO MNPUOMIDKEHHBIMHM, YTO 1O  3alMCch
IPUOINKEHHBIX
3HA4YEeHUH, COJepKAUIMXCS B HH(MOPMAIMOHHBIX HCTOYHHMKAX, MOXXKHO CYAUTh O TOTPEIIHOCTH
NPUOIINKEHUS;

- MOHATH, YTO TOTPEUIHOCTh PE3yJbTaTa BBIYUCIEHHH JOKHA OBITH COM3MEpPHMA C
MOTPEUTHOCTHIO UCXOAHBIX TAaHHBIX;

- npuoOpecTy MepBOHAYATIBHBINA ONBIT OpraHu3aluu cOopa JAaHHBIX HPU MPOBEICHUU
ornpoca OOIIECTBEHHOTO MHEHHS, OCYIIECTBIISATh UX aHAJIU3, MPEJCTABIATh pe3ybTaThl ONpOca B
BUJIe TaOJIUIIBI, TUATPaAMMBI;

- pUOOPECTH OTBIT MPOBEJCHUS CIYyYalfHBIX KCIIEPUMEHTOB, B TOM YHCIIE C TOMOIIBIO
KOMIBIOTEPHOT'O MOJCTUPOBAHMS, HHTEPIPETAIIMU UX PE3Y/IbTATOB;

- HAy4YUTHCS HEKOTOPBIM CIIEHUAIBbHBIM NpUEMaM pelIeHrss KOMOMHATOPHBIX 3aj1ay.



Copep:xanue Kypca aaredpnl 9 kiacca
1. HepaseHncrsa.
UucnoBsle HepaBeHCTBA M HX CBOMCTBA. llouwleHHOE CIIO)KEHME UM YMHOKEHHE YHCIOBBIX
HEpaBEHCTB. JINHENHbBIE HEPABEHCTBA C OJJHOW IEPEMEHHOMN U UX CUCTEMBI.
OcHOBHasl Ll€JIb — O3HAKOMUThH Y4YallUXcs C INPUMEHEHUE: HEPAaBEHCTB JJIs OLIEHKH 3HAueHUil
BBIPAKEHUH, BbIPA0OTaTh YMEHHE pELIaTh JIMHEHHbIE HEPAaBEHCTBA C OJHOW IEPEMEHHOW U HX
cucreMbl. CBOMCTBA YHCIIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, Ha KOTOPOH OCHOBAaHO pelIeHHe
JIMHEWHBIX HEPABEHCTB C OJHOM NEpEeMEHHON. TeopeMbl O NMOWIEHHOM CJIOKEHHH U YMHOKECHHH
HEPABEHCTB HAXOJAWTh IPUMEHEHHE IIPU BBINOJIHEHUU MPOCTEHIIMX YIPAaXXHEHUI Ha OLEHKY
BBIPDAKEHUI IO METOJy rpaHull. BBoaATCS MNOHATUS aOCOIIOTHOW MOTPEIIHOCTH U TOYHOCTHU
NpUOIMKEHHS, OTHOCUTEIHHON MOTPENIHOCTH. YMEHHs TPOBOIMUTH ACAYKTUBHBIC PACCYXKICHUS
MOJIYYalOT pPa3BUTHE KaK MpU J0Ka3aTebCTBAX YKa3aHHBIX TEOPEM, TaK U TMPU BBINOIHEHUU
YIOPAKHEHUHN Ha JOKA3aTelbCTBA HEPABEHCTB.
B cBs3u ¢ penieHneM JIMHEWHBIX HEPABEHCTB C OJHOM NMEPEMEHHO: JaeTcs MOHITHE O YHMCIOBBIX
MIPOMEXYTKaX, BBOJSTCS COOTBETCTBYIOLME Ha3BaHMsI M 0OO3HaueHusa. PaccMoTpeHuio cucrem
HEpPAaBEHCTB OJHOM TMEpEeMEHHOW NpPEIIIeCTBYeT O3HAKOMJICHHE Y4aIlMXCs C MOHATUSAMHU
nepeceyeHust 1 00beTMHEHUS] MHOXKECTB.
[Ipn pemieHMM HEPABEHCTB HCIOJB3YIOTCS CBOMCTBAa pPAaBHOCWIBHBIX HEPAaBEHCTB, KOTOpPbIE
Pa3bACHAIOTCSA Ha KOHKPETHBIX npuMmepax. Oco0oe BHUMaHUE CleyeT YACIUTh OTpaboTKE YMEHHUS
pemar npocreiie HepaBeHCTBa BHUJa ax >b, ax <b, oCTaHOBHUBIIMCH CIEHUAIBHO Ha CIyyae,
xorma <0.
B »T0ll TEeme paccmaTpuBaeTCs TAaKKE PEUIEHUE CUCTEM JIBYX JIMHEWHBIX HEPaBEHCTB C OJHOU
MIEPEMEHHOM, B YaCTHOCTH TaKUX, KOTOPBIE 3alHCaHbl B BU/I€ IBOMHBIX HEPABEHCTB.
Y4YeHUK HAYYUTCS:
Pacnosnasams M IpUBOAUTH IPUMEPHI YUCIIOBBIX HEPABEHCTB, HEPABEHCTB C NIEPEMEHHBIMY,
JINHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM, IBOMHBIX HEPABEHCTB.
Dopmynuposamo:
ONpEICICHUsA: CpaBHEHMs JBYX UYHCEN, pPEHICHWs HEPAaBEHCTBA C OJHOM  IIEPEMEHHOW,
PaBHOCWIBHBIX HEPABEHCTB, pEIICHUS CUCTEMbl HEPAaBEHCTB C OJHON IEepeMEHHOMH, 00JacTH
OTIPECIICHUS BBIPAXKCHHUS;
CBOMCTBA YUCIIOBBIX HEPABEHCTB, CJIOKEHUS U YMHOKEHUS YUCIOBBIX HEPABCHCTB
/Llokazvieamy: CBOWCTBA YMCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIO)KCHUU M YMHOKEHUH YHCIOBBIX
HEPABEHCTB.
Pewamy nuHeliHplE HEPAaBEHCTBA. 3alMChIBaTh DPEIICHUS HEPAaBEHCTB W HMX CUCTEM B BHJIE
YHCIIOBBIX IIPOMEKYTKOB, 0OBEANHEHUS, IEPECEUEHUS YNCIOBBIX NIPOMEXKYTKOB. Pemiare cucremy
HEpaBEHCTB ¢ OJHOM mnepemeHHO. OueHuBaTh 3HaueHUWe BbIpakeHus. M3o0paxaTh Ha
KOOPJIMHATHOMU NPAMOM 3aJaHHbIE HEPABEHCTBAMU YUCIIOBBIE IPOMEKYTKH
2.1. KsaaparuuHas QyHKUUS.
Oynkius. CpoiictBa Gynkiuil. KBagpaTusiil TpexwieH. PaznoxkeHue KBaJpaTHOro TpexwieHa Ha
MHOKuTenn. DyHKIua y = ax® + bx + ¢, ee cBoiicTsa u rpaduk. CTeneHHas GyHKIHUS.
OcHOBHas Lielb — pPACUIMPUTh CBEAEHUS O CBOMCTBaX (YHKIUI, O3HAKOMUTbH Y4alllUXCs CO
CBOMcTBaMH U rpapUKOM KBaJPaTHUHON (PYHKLIUU.
B Hauane Tembl cuCTEeMaTU3UPYIOTCA CBeAeHUS O (QyHKUUsAX. [IOBTOpSAIOTCS OCHOBHBIE MOHSTHSL:
GbyHKIUS, apryMeHT, 001acTh onpeeneHus GyHKIUH, rpaduk. JlaroTcs MOHATHS O BO3pacTaHUU U
yObIBaHUU (YHKLMHU, HPOMEXKYTKAaX 3HAKONOCTOSHCTBA. Tem cambIM co3jaerca 0Oaza ais
YCBOEHHsI CBOMCTB KBaJpaTMYHON M CTENEHHOW (DYHKUMH, a Takxke A JalbHEHIero yriayoaeHus
(GYHKIMOHATIBHBIX MPECTABICHUN NIPU U3YUYEHUH Kypca ainredpbl U Hadal aHaIu3a.
[ToAroTOBUTENBHBIM IIArOM K M3YYEHHUIO CBOMCTB KBAaJPAaTHUHOW (YHKIMM SBISIETCS TaKkKe
paccMOTpEHHUE BOIIPOCa O KBAJAPAaTHOM TPEXUIEHE M €ro KOPHSX, BBIACICHUM KBaJpaTa JIBy4JIEHa
13 KBAJPaTHOTO TPEXWIEHA, PA3JIOKEHUH KBAJAPATHOTO TPEXWIEHA HA MHOXKUTEIH.
W3yuenne kBaJpaTHYHON (YHKIIMM HAYMHAETCS C PACCMOTPEHHUs (QYHKIUHU y = ax°, ee CBOMCTB M
ocobeHHOCTeH rpaduka, a TakkKe JPYruX YaCTHBIX BUJOB KBaIPATUUHON PyHKIMH — QYHKIUHA y =
ax’> + b, y = a (x - m)?. DTH cBeJeHHs HCMOJB3YIOTCS NP H3Y4EHMH CBOWCTB KBaJpaTHUHOM
dynkiuu obuiero Buaa. BakHo, 4ToObl ydaruecs MOHSIM, 9T0 Tpaduk yHKIUU y = ax® + bx + ¢
MO3KeT OBITh TIONydeH U3 rpaduka GYHKIMM y = ax°C MOMOINIBIO JABYX HapaliedbHbIX ePEeHOCOB.
I[Ipuemb! mocTpoenus rpaduka GyHKUUM Y = ax? + bx + ¢ 0TpabaThIBAIOTCA HA KOHKPETHBIX
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npumepax. [Ipu sToM oco6oe BHUMaHHE CIEAYET YACTUTHh (OPMHUPOBAHUIO Y yUAIIUXCS YMEHHS
yKa3bIBaTh KOOPAMHATHI BEPIINHBI TApabOIIbl, €€ OCh CHMMETPHH, HAIPABJICHUE BETBEH MapaloJIbL.
[Ipu m3yueHHH 3TOW TEMbI NAbHEHIIee pa3BUTUE MOIy4aeT YMEHHE HAaXOAUTh MO TpaduKy
MPOMEKYTKA BO3pAaCTaHUs M yOBbIBaHUS (DYHKIMH, a TaKKe MPOMEXKYTKH, B KOTOPBIX (DyHKIHA
COXpPAaHSET 3HaK.
VYuyaiuecss 3HaKOMATCS CO CBOWCTBAMHU CTENEHHOW (YHKIMM Yy = X NPU YETHOM M HEUETHOM
HaTypaJlbHOM TOKa3aTene N. BBoauTcs mnonsTHe KOpHSA N-i creneHu. OHM  HOJy4aroT
IIPEJICTAaBICHUE O HAaXOXJACHWU 3HAUEHUH KOPHS C MOMOILBIO KAJIBKYJIATOPA, IpUYEM BbIpabOTKa
COOTBETCTBYIOLIUX YMEHHUI HE TpeOyeTcsl.
2.2 HepaBeHcTBa ¢ 0HON NepeMeHHOMH
Lensle ypaBHeHus. JpoOHble panuoHanabHble ypaBHEeHUsA. HepaBeHCTBa BTOpOIl CTENEHU C OJHOU
IIEpEMEHHON. MeTOo 1 UHTEPBAJIOB.
OcHoOBHasl 1eJlb — CHCTEMATU3UPOBAaTh M OOOOUIUTH CBEACHHS O PEIICHHWU LEIbIX U JIPOOHBIX
paloOHaJIbHBIX ypaBHEHUN C OJHOW NEepeMEeHHOM, c(OpMHUpOBaTh YMEHHE pEllaTh HEPaBEHCTBA
Buma ax’ + bx + ¢ >0 mwm ax® + bx + ¢ <0, rue a #0.
B 31011 TeMe 3aBepiaeTcs U3ydeHUe pallMOHANIBHBIX YPaBHEHUN C OJHOW MepeMeHHOW. B cBA3m ¢
9TUM TIPOBOJUTCA HEKOTOpoe 0000IeHue W YriyOlieHHe  CBEACHHM 00 ypaBHEHHUSIX.
BBOIATCATIOHATHS 1IEJIOTO PAallMOHAILHOTO YPAaBHEHMSI M €0 CTENEHHU. Yyalluecs 3HAKOMSTCS C
pelIeHueM ypaBHEHUN TPETbEW CTENEHM M YETBEPTOM CTENEHH C IOMOINBIO pPa3OKEHHUS Ha
MHOXKUTEIM M BBEACHUS BCIIOMOTATEIBHOM MEPEMEHHON. MeToj pelleHuss ypaBHEHHH IyTeM
BBE/ICHUSI BCIIOMOTaTeJIbHBIX MEPEMEHHBIX OyJIeT IIMPOKO HCHOJb30BaThCS B JalbHEHIIEM IMpHU
pELICeHUH TPUTOHOMETPUUYECKUX, JIOTAapU(PMUUECKUX U IPYTUX BUAOB YPaBHEHUH.
Pacmmpsrorcest cBeieHHs 0 pelIeHnH APOOHBIX pallMOHATIBHBIX YPAaBHEHUN. YUaliuecs 3HaKOMSTCS
C HEKOTOPBIMU CIICIIHATIBbHBIMA IPUEMAMH PEILECHUS TAKUX YPABHEHUH.
dopMHpOBaHIEe YMEHHIT pelaTh HepaBeHCTBA BUIA ax> + bx + + ¢ > 0 mmm ax? + bx + ¢ <0, rae a #
0, ocyrecTBasI€TCS ¢ OTIOPOM HAa CBEACHHS O TpaduKe KBaApaTUIHOMN (QYHKITHH.
VYyamuecss 3HaKOMATCS C METOJOM HHTEPBAJIOB, C IOMOIIBIO KOTOPOTO PEIIAOTCS HECIOXKHBIC
palOHaIbHBIE HEPABEHCTBA.
2.3. HepaBeHcTBa ¢ ABYM#A NepeMeHHbIMH

VYpaBHeHHe ¢ ABYMsI IepeMeHHBIMU M ero rpaduk. CucteMbl ypaBHEHUH BTOpPOW CTEHEHH.
Pemenune 3agad ¢ NOMOLIBIO CUCTEM YpAaBHEHUH BTOpoM creneHu. HepaBeHcTBa ¢ IBYyMs
IIEPEMEHHBIMU U UX CHUCTEMBI.
OcHoBHas 11e/Ib — BbIPA0OTaTh YMEHUE pelllaTh NPOCTEUIINE CUCTEMBI, COAEpIKalllUe ypaBHEHUE
BTOPOM CTENEHHU C ABYMs NEPEMEHHBIMH, M TEKCTOBBIE 3aladdl C IIOMOILBIO COCTABJICHMS TAKHX
CHUCTEM.
B naHHOHN Teme 3aBeplIaeTCsi M3YYEHHE CHCTEM ypaBHEHUHN € JByMs IepeMeHHbIMH. OCHOBHOE
BHUMAHHUE YJIENSIETCd CHCTEMaM, B KOTOPBIX OJHO W3 YpaBHEHUH IEPBOM CTENEHH, a Jpyroe
BTOPO1.
W3BecTHBI ydamuMmcs Crnoco0 MOJCTAHOBKM HAXOAWUT 374€Ch JaJbHEHIlee NpPUMEHEHHE |
II03BOJISIET CBOJAUTD PEIICHUE TAKUX CUCTEM K PELICHHIO KBAaJPAaTHOTO YPABHEHMSL.
O3HakOMJIEHHME YyYaluxcs C IPUMEpaMU CUCTEM YPABHEHMH C ABYMs IEPEMEHHBIMH, B KOTODPBIX
o0a ypaBHEHHs BTOPOHl CTEMEHH, JOJIKHO OCYLIECTBISATHCS C JOCTATOYHOH OCTOPOXKHOCTBIO U
OTPaHUYMBATHCSA NPOCTEUIIMMHU IPUMEPAMHU.
[IpuBnedyeHne M3BECTHBIX YdYalIMMCs Tpa(UKOB IO3BOJISET MPUBECTH HPUMEPHI TI'padUuecKOro
pemieHust cucreM ypaBHeHHH. C momouibio rpaduyuecKux NpPeACTAaBICHUH MOXKHO HarsaHO
II0Ka3aTh YYalllUMCs, YTO CUCTEMBI JIBYX YpPaBHEHHUHN C JABYMs IEPEMEHHBIMHM: BTOPOH CTENEHU
MOTYT UMETb OJIHO, [1Ba, TPH, YETBHIPE PELICHUS] I HE UMETh PELICHU.
Pazpa®oTanHbplii MaTeMaTW4YeCKUH ammapaT [O3BOJISIET CYHIECTBEHHO paCIIMPUTh  KJacce
COJIEpKaTeNNbHBIX TEKCTOBBIX 334, PEIIAEMBIX C TIOMOIIBIO CUCTEM YPaBHEHUH.
N3ydeHne TeMbl 3aBEpIIAETCS BBEACHUEM MOHITHI HEPABEHCTBA ABYMS MEPEMEHHBIMHU U CHUCTEMBI
HEPaBEHCTB C JBYMS NepeMeHHbIMHU. CBeleHus O rpadukax ypaBHEHUH C JBYMS MEPEMEHHBIMU
HCIOJIb3YIOTCSL IIPH MJUIIOCTPALMM MHOXECTB PEIICHUN HEKOTOPBIX MPOCTEHIINX HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CHCTEM.
Y4eHHK HAYy4YUTCH:
Onucvieams noHATHE (PYHKIMU KaK MpaBHJIa, YCTAHABIMBAIOIIETO CBSI3b MEX]Y 3JIEMEHTaMH JBYX
MHO>KECTB.



Dopmynuposamy:

ompeneneHus: Hynd (QYHKIUHM;, TPOMEXKYTKOB 3HAKOMOCTOSHCTBA  (pyHKuMHU;  (HYHKIHH,
Bo3pacTaronieil (yObIBaroIeil) Ha MHOXKECTBE; KBapaTUIHOW (DYHKITUH; KBAJJPATHOTO HEPABCHCTBA;
CBOICTBA KBaAPATUYHON (YHKIIUH;

IpaBuIia MOCTPOCHUS IpaKOB PYHKLUI ¢ TIOMOIIIBIO ipeodpa3oBanmii Buaa f(x) — f(x)+a;

f(x) — f(x + a); f(x) — kf(x).

Ctpouts rpaduku GyHKIMI ¢ moMoIIbio peodpazoBanuii Buaa f(x)— f(x)+ a;

f(x) — f(x + a); f(xX) — kf(x).

Cmpoums Tpaduk kBagpatnuHoi GyHkmmu. [lo rpaduky KBagpaTHUHON (YHKIIMH OMUCHIBATH €€
CBOMCTBA.

Onucvleams CXeMAaTUYHOE PACTIOJIOKEHHE Napaboibl OTHOCUTEIHHO OCH a0CHIUCC B 3aBUCHMOCTHU
OT 3Haka crapmero koddpduiuenTa W JAUCKPUMHUHAHTA COOTBETCTBYIOUIETO  KBAJPATHOTO
TpéxwieHa.Peuiams KBaJpaTHbIE HEPABEHCTBA, HCIIOJB3Ysl CXEMY pPAacIOJIOKEHUs Mapadobl
OTHOCHTEJIBHO OCH a0CLIUCC.

Onucvieams TpadUUECKUil METOJ pEIIeHUS CHCTEMBl IBYX YPAaBHEHUH C IBYMS NEPEMEHHBIMH,
METOJ[ TOJCTAHOBKH W METOJ CIIOKEHHUS ISl PEIICHHWs CHUCTEMBI JIBYyX YPaBHEHUH C JByMs
MEPEMEHHBIMH, OJTHO U3 KOTOPBIX HE SBISIETCS JIMHEHHBIM.

Pewamp TEKCTOBBIE 3aJaud, B KOTOPBIX CHUCTEMa JBYX YpPaBHEHHH C JBYMS NEPEMEHHBIMH
SBIISIETCSI MAaTEeMaTWYeCKOH MOJENbI0 PEANBbHOTO Tpolecca, W HHTEPIPETHPOBATH PE3YJbTaT
peIIeHHs] CHCTEMBI

3. JJIeMeHThI PUKJIAAHOH MAaTEeMaTUKH.

MaremaTrueckoe MojenupoBanue. [IporneHTHBIe pacderhl. [IpHOMMKEHHBIE BBIYHACICHUS.
OcHoBHBIE TpaBWiIa KoMOWHATOpWKH. OTHOCHTENBHAs YacTOTa M BEPOSTHOCTH CIYY4aiHOTO
cobbiTus. Kiaccuueckoe onpeneneHue BeposiTHOCTU. HauanbHble CBEIEHUS O CTAaTUCTHKE.
OcHOBHas 11e71b — O3HAKOMUTH y4alllUXCs ¢ MOHATUAMU NIEPECTAaHOBKH, Pa3MEIEHNUs, COUETaHUsl U
COOTBETCTBYIOIIUMH (OpMyIaMu JUIsl HOJCYETa HMX YHUCIA; BBECTU IOHITUS OTHOCUTEIbHOMN
Y4aCTOTHI U BEPOSTHOCTH CIIy4ailHOTO COOBITHSI.

W3yueHre TeMbl HaYMHAETCsl C PEIIEHUs 3a/1ad, B KOTOPBIX TpeOyeTcsl COCTaBUTh T€ WM WHbIE
KOMOMHAIMM 3JEMEHTOB M IMOJCYUTATh HMX YHUCIO. Pa3bicHsAeTcs KOMOMHATOpHOE IPaBUIIO
YMHOXEHHs, KOTOPOE€ HUCIOJb3YeTCs B JalbHENIIEeM NpH BbIBOAE (BopMyn i MojAcdeTa vucia
IIEPECTAHOBOK, pa3MelleHuil u coderanuil. Ilpu wm3yueHum naHHOro Matepuaga HEOOXOIUMO
oOpaTuTh BHUMAaHUE Y4alllUXCAd Ha pa3Muue MOHATUH «pa3MEIEHUEe» U «COYeTaHHe»,
c(opMHpOBATh y HUX YMEHHE ONPENEeNATh, O KAKOM BHJIe KOMOMHALMI UJIET peub B 3a/1a4e.

B naHHOM Teme ywaluecs 3HAKOMSTCS C HadalbHBIMU CBEJICHMSIMU U3 TEOPUH BEPOATHOCTEH.
BBogsTcsa noHATHS «ciydaiiHOe cOOBITHE», «OTHOCUTENbHAS YacCTOTa», «BEPOSATHOCTh CIIy4alfHOTO
coObITUs». PaccMaTpuBarOTCsl CTATUCTUYECKMH UM KJIACCHMYECKUIM MOAXOJbl K OIpPeNesIEHUI0
BEPOATHOCTH CilydyallHOro coObITHs. BakHO o0O0paTHTh BHUMaHUE YyyallUXcd Ha TO, YTO
KJIACCUYECKOE ONpEEICHUE BEPOSTHOCTH MOXKHO MIPUMEHATh TOJBKO K TAKMM MOJEIISIM peallbHbIX
COOBITHH, B KOTOPBIX BCE UCXO/IbI SBJISAIOTCS PABHOBO3MOYKHBIMH.

Y4YeHuK HayYuTCs:

IIpusooums npumepwi:

MaTeMaTH4YeCKUX MOJeNeH pealbHbIX CUTYyallMid; NMPUKIAJHBIX 3a/1a4; NpUOIMKEHHBIX BEIMYUH;
UCTOJIb30BAHUS KOMOMHATOPHBIX NMPaBUJI CyMMbI U NTPOU3BEICHNUS; CIIy4aifHbIX COOBITUH, BKIIIOYast
JOCTOBEPHBIE U HEBO3MOXKHBIE COOBITHS; ONBITOB C PAaBHOBEPOSITHBIMU MCXOJaMH; MPEICTABICHHS
CTaTUCTMYECKUX JIaHHBIX B BUJAE TaONMIl, JTUarpamM, rpaukoB; MCIOJb30BAHUS BEPOSTHOCTHBIX
CBOMCTB OKPYKAOIIMX SBJICHUMN.

Dopmynuposams:

onpeodeneHus. abCONIOTHOIN MOTPEIIHOCTH, OTHOCUTENFHON MOTPELIHOCTH, IOCTOBEPHOTO COOBITHS,
HEBO3MOXHOT'O COOBITHS; KJIACCHYECKOE OIpeIe/ieHHE BEPOSATHOCTH;

npasuna: KOMOMHATOPHOE MPABUIIO0 CYMMbI, KOMOMHATOPHOE MPABUIIO TPOU3BEICHHUS.

Onucviéams 3Tanbl peISHUs MPUKIIATHOM 3a1auu.

[TosicHaT, W 3anMchiBaTh (HOPMYITY CIIOKHBIX HPOLEHTOB. [IpOBOAWTH MPOLIEHTHBIE PACUETHI C
UCIOJIb30BAHUEM CIIOKHBIX IPOLIEHTOB.

Haxooums TOYHOCTH TNpHOMIKEHHS 1O Tabnaume NpUOMMKEHHBIX 3HAYEHUH BEJMYMHBL
Hcnonb3oBath pa3nuyHble (HOPMBI 3amucy NPUOMMKEHHOTO 3HaueHHUs BenuuuHbl. OIeHHWBATh
npUOIMKEHHOE 3HAYCHNUE BEIMUHHBL.



[IpoBOANTE OMBITHI €O CiIydailHBIMU HcXoAaMu. [10sICHATH U 3amuchIBaTh (OPMYIy HAXOXKICHHUS
YaCTOTHI CIIy4alHOTO COOBbITHSA. ONMUCHIBATH CTATUCTHYECKYIO OIICHKY BEPOSITHOCTH CIIy4aifHOTO
COOBITHSL. HaXOHI/ITb BCPOATHOCTDH cnyqaﬁﬂoro COOBITHS B OIIBITAX C PaBHOBCPOATHBIMU UCXOAMHU.
Onucvleams 3Tanbl CTATUCTHYECKOTO HccieaoBanust. Odopmisate HHGOPMAIUIO B BHJIE TaOIUI] U
muarpamM. M3Bnekats MHGOpMaLUio U3 Tabiaum U auarpaMMm. HaxoauTh ¥ MPUBOIUTH IPUMEPHI
HCIIOJIb30BAHUA CTATUCTUUCCKUX XAPAKTCPUCTUK COBOKYITHOCTH AAHHBIX: CPECAHECC 3HAYCHUC, MO/IA,
pa3Max, MenruaHa BEIOOPKHU

4. YucJi0BbIE NOCJIE10BATEIbHOCTH.

YucnoBble Mociea0BaTeIbHOCTH. AprudMeTHieckas U reoMeTpudeckas nporpeccun. @opmyisl N-
ro Wi€Ha M CyMMbl IEPBBIX N YJIEHOB Iporpeccud. beckoHeuHo YObIBarolash reoMeTpuyecKas
Iporpeccusi.

OcHoBHasl 1enb — JaTh MOHATUS 00 apu(pMETHUYECKOW M TeOMETPUUYECKOW MPOTrpeccHsiX Kak
YHCIIOBBIX MOCIIEI0BATEIILHOCTIIX 0CO0O0T0 BUA.

[Ipu n3yuyeHuu TeMbl BBOJUTCS MOHITHE MTOCIIEOBATENILHOCTH, Pa3bsCHAETCS CMBICT TEPMUHA «N-I
YJIeH TOCJeI0BaTeNbHOCTH», BBIPA0OATHIBAETCSI YMEHHE HCIOJIb30BaTh HMHJEKCHOE 0003HAaYEeHHE.
DT CcBeleHUS HOCAT BCIOMOTATEIbHBIM XapakTep M  HCHOJIB3YIOTCA s HU3yUYEHHs
apu(mMeTryecKoil 1 reOMEeTpUUECKON IPOTPECCHIA.

PabGora ¢ ¢opmynamu N-ro ujgeHa U CYMMBbI NEPBBIX WIEHOB IPOTPECCHil, TMOMHUMO CBOETO
OCHOBHOTO  Ha3HA4Y€HHs, [O3BOJISIET HEOJHOKPAaTHO  BO3BpallaTbCsd K  BBIYHMCICHUSM,
TOKJIECTBEHHBIM ITPe00pa30BaHUSM, PEIICHUIO YpaBHEHU, HEPABEHCTB, CUCTEM.
PaccmaTpuBaroTcsi  XapakTepUCTUYECKHME CBOWCTBA apu(METHUYECKOW M T€OMEeTpUYECKOM
MPOrpeccui, YTO MO3BOJISET PACHIUPUTH KPYT MpeIaraeMbIX 3a/1a4.

Yd4eHuK HAy4YUTCH:

Ilpusooums TpUMEpHI: TOCIEI0BATEIILHOCTEH; YHUCIOBBIX MOCIEIOBATEIbHOCTEH, B YaCTHOCTU
apu(METHYECKOH ¢ TEOMETPHUYECKOM TPOTPECCHid; HCIOIB30BaHUS TOCIIECI0OBATEILHOCTEH B
peaibHOM JKM3HM; 3a/lady, B KOTOPBIX pAacCMAaTPUBAIOTCA CYMMBI C OECKOHEYHBIM UHCIOM
ClIaraeMblIX.

Onucviéams: TIOHATUE TOCIEA0BATEIBHOCTH, 4IEHA IOCIEeI0BAaTEIbHOCTH, CIOCOOBI 3aJaHUs
MOCJIEI0BATEIBbHOCTH.

BbruncnsaTe 4ieHbl OCIe10BaTeIbHOCTH, 33/1aHHOM POPMYIION N-roO YWieHa I PeKYpPPEHTHO.
Dopmynuposams.

onpedeneHus. apuHMeTHIECKON MPOrpeccuu, FeOMETPUUECKON POTrPECCHH;

ce80licmaa 4IeHOB FeOMETPUYECKON U apu(MeTHYeCcKO Mporpeccuil.

3aoasame apuPMETUYECKYIO U TEOMETPUUECKYIO IIPOTPECCUH PEKYPPEHTHO.

3anucvieamv M noachuams GopmyIbl 001IEro YieHa apuPpMeTHUeCKOl U reOMETPUIECKON
IIPOIPECCUN.

3anucvieamv u dokazviéams: GOPMYIIBI CYMMBI N TIEPBBIX YWICHOB apU(PMETUUECKON U
reOMEeTPHUECKOM Mporpeccuii; GopmyIbl, BRIpaKarolile CBONCTBA WICHOB apu(PMETUUECKON U
F€OMETPUUECKOU MPOTPECCUH.

Buiuucnams cymmy GeCKOHEUHOM reOMeTprudecKo mporpeccuu, y kotopoii | q | < 1. IIpeacraBnsarte
OecKOHEUYHbIE MEPUOANYECKUe IPOOH B BUJIE OOBIKHOBEHHBIX.

5. IloBTOpEHuUe (UTOrOBOE)

OcHoBHas 1enb. [ToBropuTs, 3akpenuts u 00001MTH 0OcHOBHBIE 3YH, nomyyenHsle B 9 kiacce.

OcHoBHBIC THIIBI Y4E€OHBIX 3AHATHH
YPOK U3Yy4€HHUSI HOBOTO y4eOHOTO MaTepuana;
YPOK 3aKpEIUIEHNs U IPUMEHEHNUS 3HaHUM;
YPOK 00600111ar0111ero MOBTOPEHUS U CUCTEMATH3alMK 3HAHUI;
YPOK KOHTPOJISI 3HAHUN U YMEHHUM.
OCHOBHBIM THUIIOM ypOKa SIBJISIETCS KOMOMHUPOBAHHBIM.

®opMbI Opraiu3anuu y4eOHoro npouecca
WHAMBUIyalbHas, PpOHTAIbHAS, TAPHAS, TPYIIIIOBAsL.



TemaTHyeckoe IVIAHUPOBAHME N0 ajredope 9 Kiacca

Tema(paznen) | Comepkanue Conepxxanue [Inanupyemsble pe3ynbTaThl [Ipunoxxenue c
/qacel (KOHTpONbHBIE BOCIIUTAHUS C KM
AIEMEHTEL yaeroum PITB JIMYHOCTHBIE MeTarnpeaIMeTHbIe MpeMETHbIE
COJIepKaHusl)
IToBTOpEHUE WnremnexryansHoe | 1 BocriuTanue | 1 MEHHE CaMOCTOSTENbHO | 1) oOco3HaHWe 3HAYEHHs
p y
Marepuaja 8 BOCIIUTAHUE. poccuiickoi OIIPENENATh e CBOETO | MaTEeMaTUKHU JUIst
KJacca 3akperuieHue TPaXIAHCKOM o0y4enwus, CTaBUTh U | MOBCEIHEBHOU JKU3HUA
0a30BBIX UACHTUYHOCTH: Q)OpMyHI/IPOBaTI) JUISA ceOs1 HOBBIC YeJIOBEKa,
MaTEMATUYECKUX naTpuoTrusma, 3a4a4u B yllé6e, pa3BuBaTh MOTHBEI 2) IIPEACTaBICHUE 0
3HAHUUN YBAKCHUA K| H HWHTEPEChL cBoOeH MaTEMAaTUYECKOU HaykKe
T'aaBa l Yucnosbie HuTennekryanbHoe Oreuectny, IIO3HABATCIIbHOMN ACATCIIbHOCTH, Kak  chepe Koutponsuas
HepaBeHCTB HEpaBEHCTBA. BOCIIUTAHUE. OCO3HaHUuA BKJIaaa 2) YMEHUE COOTHOCUTH CBOH MaTEMATHYECKOMI paGOTa Nel
a (21 uac) Ocnosnble cpoiicTBa | OcBoeHne 6a30Bpix | OTCICCTBCHHBIX ACUCTBHS c IUIAHUPYEMBIMH | IEATENBHOCTH, 00 dTamax | «HepaBeHcTBa»
YHCIIOBEIX MATEeMATHUECKHX YYEHBIX B Pa3BUTHE | pe3yJibTaTaMH, OCYILECTBJIAATh | €€  pa3BUTHA, O  eé
HEPABEHCTB. HOHSITHI MHUPOBOW HAYKH; KOHTPOJIb CBOEH JEITEIHHOCTH B | 3HAYUMOCTH ISl Pa3BUTHA
CIIOKEHHE U TpynoBoe 2) OTBETCTBEHHOE | MPOLECCE JOCTHIKEHUS PE3YIIbTATa, | [IHBUIIH3AINH;
YMHOKEHHE BOCIIATAHME. OTHOILICHUE K | ompenensTh CImocoObl NeHCTBUil B | 3)  pa3BUTHE  YMCHHUI
UHCIIOBBIX MCHonb30BaHNE YUYEHHUIO, paMKax NpeIOKEHHBIX YCIOBHH M | pabotath ¢ y4eOHBIM
HEPABEHCTB. MATEMATHYECKUX TOTOBHOCTb U Tp(E6OBaHI/H/I, KOPPEKTHPOBATh CBOM | MAaTEMaTHUYECKUM TEKCTOM
OlLieHUBaHKE SHaAHWI WIS CIIOCOOHOCTH JIECTBUSI B  COOTBETCTBHH  C | (QaHAJIM3UPOBATH,
SHAYCHHAA peLeHnst 00y4aronmxcsi K | W3MEHSIOUICHCS CHTYaIUeH; U3BJIEKaTh HEOOXOAUMYIO
BBIPAKCHHSL. IPAKTHYECKIX CaMOngiBHTI/HO | 3) yMEHuE onpeneiiaTh | HGOPMAIMIO), TOYHO U
caMo00pa30BaHMIO
HepaseHcTsa ¢ a2 oo po ‘ HOHATHS, CO3/laBaTh 0000IIEHNS, TPaMOTHO BBIPAYKATh CBOU
N . H HOB
OJTHOH TIEpEMEHHOI. yCTaHaBIINBaTh AHAJIOTHH, | MBICIH C
Penrenne MgTHBaHI/II/I K | KjJaccupHUIIIPOBATH, NPUMCHCHHEM
o 00y4YEeHHIO u i
HEPABEHCTB C OMHOI y4 ' CaMOCTOATEIbHO BBIOMPATh | MaTeMaTHYECKON
TepEeMEHHOi. NO3HAaHHUIO; _ | ocHOBaHMS M KPMTEPMH Ui | TEPMHUHOIOIUH u
10 P 3) OCO3HAaHHBIM | graccuuKaLuy; CUMBOJIMKHY, MPOBOJUTH
TPOMEKYTKH BBIOOD 1 4) YMEHHE  YCTaHABIMBATH | KJIACCUDHKALUH,
- HOCTpOCHNE [PHYMHHO-CJIEACTBEHHBIE  CBA3H, | JOTMYECKHE OOOCHOBAHMS;
CucreMsl IMHENHBIX N
HEpaBEHCTR ¢ OJIHO AaJbHENIICH CTPOMTH JIOTUYECKOE paccyxkiaeHue, | 4)  BiageHne  0a30BBIM
TepeMeHHO. UHIUBUyaIbHOU YMO3aKIIIOYEHUE (MHIYKTUBHOE, | IOHATHIHBIM  amnmapaToMm
TPacKTOpHUH JIENYKTUBHOE ¥ 10 aHAJIOTHH) W | 0 OCHOBHBIM pa3jenaM
T'nasa 11 [ToBTOpEHue u OcreTuyeckoe 6 Koutponrnas
ACIIDEHIE BOCIITAHIC 00pa3oBaHuA Ha | nenaTh BBIBOJBI; COIEpIKAHUS; 5 No 2
: abota Ne
Keanpariin Ic)Be eHII)/Iﬁ 0 Kpacora nunuii base OpHEHTHPOEKH | 5) PasBHTHE ) CHCTEMATITICCKHC EHOCT oeHue
ast pyHKIus A . P B MHpE NPOQECCHil | kommeTeHTHOCTH B 061aCTH 3HaHUS O (PYHKIHAX U HX P
¢ynkuuu. CoiictBa | rpadukoB u Gpopm rpauKoB




¢ynkunu. Kak
MOCTPOHTH
MOCTPOUTH Tpaduk
¢dyskimun y = kf(x),
€CJIM U3BECTECH
rpaduK GyHKIHMH y =
f(x). Kak moctponth
rpaduku GyHKOUH Y
=f(x)+b

ny = f(x + a), ecim
W3BECTEH TpaduK

" nipeoOpa3oBaHUi

¢bynkuy y = f(x).

Ksagpatuunas

¢bynkuus, eé rpaduk

1 CBOMCTBA.

Pemenue

KBaIpaTHBIX

HEPaBEHCTB.
T'masa II1. MaremaTtuyeckoe HaTennexkryanbHOe
3ﬂeMeHTbl MOOCINPOBAHUE. BOCIIMTAHHC.
MPHKJIATHO HpOI{eHTHHe OcBoeHne 6a30BbIX
MaTemaTHin | PACHETHL MaTeMaTHYECKUX

AbcomoTHas u TTOHSITHIA

OTHOCHTENIbHAS

MTOTPEITHOCTH.

[IpubmmxénHbIe

BBIYHCIICHUS.
T'aasa 4 Hucnoseie Tpynosoe
Yuc1oBbIe [TOCIIE0BATENBHOCTH | BOCIIUTAHHE.
0CJIe0BATE Apudmernyeckas Hcnonp3oBanue
JILAOCTH nporpeccus. CymMmMa | MaTeMaTHYECKHX

N MEpBBIX WIEHOB 3HAHHUH JJIs

apupMeTnIecKon perieHus

IIPOTPECCHH. MIPaKTUYECKUX

I'eomerpuueckas 3a1a4y

nporpeccust. Cymma
N TEPBBIX YICHOB

u
npodeCCHOHATBHBI
X TIPEIIOYTEHHH C
y4E€TOM
YCTOMYHUBBIX
IIO3HAaBATCIBbHBIX
WHTEPECOB, a TAKKE
Ha OCHOBE
(hopmupoBaHUs
YBAXXUTEIIBHOI'O
OTHOILIICHUA K
Tpyay,  Pa3BUTUE
OIlbITa Yy4acCTUsd B
COIMAIIEHO
3HAYUMOM TPYJIE;
4) yMEHHe
KOHTPOJIMPOBATH
npoiiecc u
pe3ynbTaT yaeOHOH
U MaTeMaTHYECKON
JIeSITeLHOCTH,

5)  KpHUTHYHOCTBH
MBIIIICHUS,
WHUIHATUBA,
HAXOMTIHBOCTb,
AKTUBHOCTh
penieHuu
MaTeMaTHYECKUX
3aa4

npu

UCIIOJIh30BaHMs WH()OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;
1. MepPBOHAYATILHBIC
npesacTaBieHust o0 WAeIX HU O
METOJIaX MAaTEMAaTHUKH KakK 00
YHHBEPCAIBHOM SI3BIKEC HAYKU U
TEXHUKE, 0 cpencree
MOJIETIMPOBAHUS SIBJIEHUU u
MIPOIIECCOB;

2. yMEHue BUJIETH
MaTEeMaTUYECKYIO 3ajiauy B
KOHTEKCTE MPOOJIEeMHON CHUTyallnH
B JPYrHMX  JUCIHUIUIMHAX, B
OKpY>Karolllen KU3HH;

3. YMEHHE  HaxOAWTh B
Pa3IMUHBIX HMCTOYHHUKAX
UHPOPMAINIO, HEOOXOJIUMYIO ISt
peleHus MaTEeMaTHYECKUX
mpobJieM, W TIPEACTaBIATH €€ B
NOHATHOW  (opMe,  TPUHHMATH
pelieHne B YCIOBHSX HEIMOIHOM
WIA H30BITOYHOM, TOYHOM WM
BEPOSTHOCTHOW MH(MOPMAIIHH;

4, yMEHHE€  TOHHMAaTh W
MCIIOJIH30BATh MaTeMaTHYECKHe
CcpencTBa HarISAHOCTH (Tpaduku,
TaOMMIBI, CXeMBI ®W JAp.) A
WJLTIOCTPAIINH, WHTEPIPETAIHH,
apryMeHTaIiH.

5. yMeHHe BBIJIBUTATH
TUTIOTE3Bl TIPH PpeIIeHUH 3a7adu
MOHUMAaTh  HEOOXOMUMOCTh  HX
TIPOBEPKH;

6. MMOHUMaHUe CYIIHOCTH
AJTOPUTMHUYECKUX TPEANHUCAHUN U
yMEHUE NeHCTBOBAThH B
COOTBETCTBHH C TIPEAJIOKEHHBIM
aJTOPUTMOM.

CBOMCTBAX;
6) MPaKTUYECKU 3HAUUMBIC
MaTeMaTUYECKUE YMEHUS U
HaBBIKH, UX MPUMEHEHUE K
pelIeHnIo
MaTeMaTUIECKUX u
HeMaTeMaTH4YecKuX 3ajad,
MIperosaraplee yMeHue:
> BBITTOJIHSATH
BBHIYUCIICHUS c
e CTBUTENbHBIMU
YHCIIAMU;
> pemaTh
YpaBHEHHUS, HEPAaBEHCTBA,
CUCTEMBbl YPABHEHUH U
HEpaBEHCTB, CUCTEM
YpaBHEHUI U HEPABEHCTB;
> pemaTs TeKCTOBBIE
3a1a4u c [TOMOLIBIO
COCTABJICHHUSI U  PEIIEHUs
YpaBHEHUH;
> WCIIOJIB30BATh
areOpanvecKuil S3bIK IS
OMmUCaHus MPEIMETOB
OKPYXKAIOILIEro  Mupa H
CO3JaHus
COOTBETCTBYIOLINX
MaTeMaTHIEeCKHX MOJICIEH;
> MIPOBOJIUTH
[MPaKTUYECKUE pacuérsl:
BBHIYMCIICHUS C MPOLIEHTAMH,
BBHIYMCIICHUS C YUCIOBBIMU
[1OCJIE0BATEIBHOCTSIMU,
BBHIYMCIICHUS
CTATUCTUYECKUX
XapaKTEPUCTUK,
BBITTOJIHEHUE

KBaJpaTUYHON
(GyHKITII
KonTponpHas
paGota Ne 3
«Pemenue
KBa/IpaTHBIX
HEpPaBEHCTB»

KonTtponsHas
pabota Ne 4
«DNEeMEeHThI
NPUKIATHON
MaTEeMaTHUKI»

KouTtponrnas
pabota Ne 5
«Hucnossie
MOCIIEA0BATENbH
OCTH»




FeOMETPUYECKOU
nporpeccun. Cymma
OECKOHEUHOI
reOMETPUYECKOU
MIPOrPECCHH, Y
Koropoit || < 1.

MpUOIIMKEHHBIX
BBIYHCIICHUI;

> BBINIOTIHATE
TOXKIECTBEHHEIC
peoOpa3oBaHUs
paIMOHAaIBHBIX BBIPAKECHHIA;
> HCCIIEN0BATh

IToBTOpEHUE
u
CHCTeMaTH3a
M
y4eOHOro
MarepHuaJa

HNuTennekryanbHoe
BOCIIUTAaHUE.
3akperuieHue
0a30BBIX
MAaTEMAaTHYECCKUX
3HAHUU

(GYHKIUM W CTPOUTH HX
rpaduKHy;

> YUTaATh u
MCIIOJIb30BATh
WH(pOpMAIHIO,
MpE/ICTaBICHHYI0 B BUJE
TaOJIUIIBI, JarpaMMbl
(cTonbuaToii WITH
KpPYTOBOH);

> pemars
MpocTeime
KOMOHMHATOPHBIC 33 IaUH.




KaﬂeHIlapHO-TEMaTI/I‘IeCKOC IJIAHUPOBAHUE 110 TCOMETPUH

Ne n/n Tema XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITeJILHOCTH Y4eHHKa (HA YpOBHE mian | gakr
} Y4eOHBIX el cTBHII)
IlepBas yerBepTh 32 yaca
IToemopenue mamepuana 8 knacca (4 uaca)
1. IToBTOpenue «IIpeobpasoBaHue palOHATBHBIX
BBIPAKCHUI»
2. [IpeobpazoBanue BhIpasKEHHIA, COACPIKAIIIIX
KBaJpaTHBIE KOPHU
3. Penienue kBagpaTHBIX ypaBHEHUN
4, Bxoanas KOHTpoJbHasi padoTa
8 1. Yucnosvie nepasencmea (3 uaca)

5. Yucnosble HEPaBEHCTBA UucnoBele HEPABEHCTBA U UX CBOMCTBA. l[0WIEHHOE CII0’KEHNE U YMHOKEHUE
6. CpaBHeHE 3HAUCHHI BBIPaXKEHUH YUCIIOBBIX HEPABEHCTB. JIMHEHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX
7. JlokazaTeanCTBO HEPAaBEHCTB CUCTCMBI.

§ 2. OcHoOGHbBIE CEOIICMEA YUCTOEbIX HepagseHCmE (2 OcHOBHas 11e]Ib — 03HAKOMUTh ydamuxcs ¢ IpUMEHCHUE. HEPABCHCTB JIA

yaca)

8. OcHOBHBIE CBOICTBA YHMCIIOBBIX HEPABEHCTB.
9. IIpumeHeHrEe OCHOBHBIX CBOMCTB YMCJIOBBIX
HEpPaBEHCTB
8 3. Cnosicenue u ymnoscenue 4uci08biX HepaseHcms.
Ouenueanue 3nauenus evipaxycenus. (3 uaca)
10. CrnoxeHne 1 yMHOXXEHHE YNCIIOBBIX HEPABEHCTB
11. OTtpaboTKa HABBIKOB CIIOKEHUS 1 YMHOKEHUS
YHCIIOBBIX HEPABEHCTB.
12. OneHnBaHNe 3HAYCHUN BBIPKEHU I
8 4. Hepasencmea c 00noii nepemennoii (1 uac)
13. ‘ HepagenctBa ¢ 0/1HOM EpeMEHHON

§ 5. Pewienue nuneinnvlx HepagenHcme ¢ 00HOI nepemenHou.
Yucnoswvie npomexcymru (5 uacos)

14. UwicnoBbie TPOMEKYTKH

15. HepasenctBa ¢ ogHol nepemeHHoN YncnoBbie
MIPOMEKYTKH.

16. HauOomnbliiee 1 HauMeEHBIIIEE LIEJIOE 3HAUEHHE

OIIEHKH 3HAYCHUI BBIpAXKEHUH, BEIPA0OTaTh YMEHHUE peliaTh JUHEHHBIC
HEpPABEHCTBA C OJIHOM MEPEMEHHOMN U UX CUCTEMBI.

Pacnoznasams v NPpUBOAUTH TIPUMEPHI YNCIOBBIX HEPABEHCTB, HEPABEHCTB C
MepEMEHHBIMU, JIMHEHHBIX HEPABEHCTB C OJJHOM MEepEMEHHOM, IBOMHBIX HEPABEHCTB.
Dopmynuposamp:

onpeoenenusa: CpaBHEHUs IBYX YUCENl, PELICHUSI HEPABEHCTBA C OHOM MEPEMEHHOM
PaBHOCHIIBHBIX HEPABEHCTB, PEIICHUS CHCTEMbI HEPABEHCTB C OJJHOMN TIEpEMEHHO,
00JTacTy OIpeNeNeHus BEIPaKEHHS,

CB80IicImea YNCIIOBBIX HEPABEHCTB, CIIOYKEHSI I YMHOXKEHHUST YHCIIOBBIX HEPAaBEHCTB.
/loka3vieamsb: CBOWCTBA YHCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUH U YMHOKEHUHU
YHUCIIOBBIX HEPABEHCTB.

Pewamyp: nuHelHbIC HEPABEHCTBA. 3aNIUCHIBATH PELICHUS HEPABEHCTB U UX CUCTEM
B BU/IE YHCIIOBBIX MPOMEXYTKOB, O0BEIMHEHUS, TIEPECCUSHHS YUCIIOBBIX
MIPOMEXKYTKOB. PelaTh crucreMy HepaBeHCTB C OJTHOU

nepeMeHHoi. OneHnBaTh 3HaueHUE BeIpakeHs. M300paxkaTh Ha KOOpAMHATHON
TIPSIMOH 33JIaHHBIE HEPABEHCTBAMU YHCIIOBEIE TPOMEKYTKH.

b




HEpaBEHCTB

17. 3anaHus ¢ napaMerpamMmu

18. OTpaboTKa HABBIKOB PEIICHUS HEPABEHCTB C OJHOMN
nepeMeHHON

8 6. Cucmemol 1UHEIIHBIX HEPABEHCME C OOHOU
nepemennoii (7 uacos)

19. Cucrembl JTUHEHHBIX HEPABEHCTB C OJHOM
TIEPEMEHHON

20. Pemenue cucreM HEpaBeHCTB C OAHOM ITEPEMEHHOMN

21. Pemienvie TBOMHBIX HEPABEHCTB

22. Pemenvie HepaBeHCTB ¢ MOAYJIEM.

23. OT1paboTKa HABBIKOB PEIICHUS CHCTEM HEPAaBEHCTB

C OJIHOH TIepeMEHHO}.
24, [loBTOpeHME M cHCTEMaTH3AINS YIeOHOTO
MaTepHana
25. Koutpoabhas padora Nel 3a ueTBepTh

«HepaBeHcTB)

I'nasa ll
KBaaparuunas pyHxuus

§ 7. Illoemopenue u pacuiupenue ceéedenuii o pynxkuuu (3

[ToBTOpeHUe U paciuperue cBeacHui o GyHkiuu. CBoicTBa (YHKIIHUH.

yaca)
26. IToBTOpEHME 1 pacIINpEHre CBENAEHHH 0 (HYYHKIINN
27. Ob6mnacTp ornpenenenrs (HyHKIIMH U MHOKECTBO
3HauYeHUHA (HYHKINH
28. O6nactsb onpenenenus pynkiuu. lloctpoenne Onucsiéamp oHSTHE QYHKIINN KaK MPaBUIa, YCTAHABIMBAIOIIETO CBSI3b MEXKIY
rpagukos 5JIEMEHTAMH JIBYX MHOYECTB.
8 8. Ceoiicmea pynkyuu (3 uaca) Dopmynuposam:
29. CBoiicTBa QyHKIHH onpedenenua: Hynn (GYHKIUHM;, T[POMEKYTKOB 3HAKOMOCTOSHCTBA (YHKLUH,
30. Uccnenosanne GyHKIINN HA MOHOTOHHOCTD (dhyHaKIIIN, BO3pacraromiei (yObIBaromiei) Ha MHOXKECTBE; KBaJIpaTHYHON (DyHKIIH,
31. I'padmku KycOUHBIX QyHKIHUH. KBaJIpaTHOIr0 HCPABCHCTBA,

8 9. Iocmpoenue zpagpuxa ynxyuu y = Kf (x) (2 waca)

ceoiicmea KBaJpaTUIHON (QyHKINH;
npaeuia ocTpoeHus rpaduKoB GyHKIHI C TOMOIIHI0 TpeoOpa30BaHM BH/IA

32. Kak noctpouts rpadux dynkiun Y =kf(x), ecnu
usBecteH rpaduk Gynakiun y = f(X) f(x) 1 f(x) +b; f(x) — f(x +a); f(x) [ kf(x).
Bropasi yerBepTh 32 yaca
33. Iocrpoenne rpaduka dynxumn Y = kf(x), ecan Cmpoums rpaduku GyHKIHUI ¢ mOMOLIBIO ipeobpazoBanuii Buza f(x) [ f(X) +

u3BecTeH rpaduk GyHkuun y = f(x)

8 10. Ilocmpoenue zpaguroé pynxyuin Yy =1 (X) +b u

y="f(x +a) (4 uaca)

b; f(x) — f(x + @); f(x) 0 kF(X).

Cmpoums rpadux kBagpatuuHod ¢yHkuud. [lo rpaduky kBagpaTtuuHON (QyHKUMK




34. Kak nmoctpouts rpaduk Gpynkuun y = f(x) + b,
n3BecteH rpaduk pynkipm y = f(X)

35. OtpaboTKa HaBBIKOB IIOCTPOCHUS TPaPUKOB

¢byukiumit y = f(X) + b, usBecren rpaduk hpyHkINN
=1(X

36. Kak nmoctpouts rpaduk pynkuun y = f(X + a), ecnu
u3BecteH rpaduk gpynkuun y = f(X)

37.

OtpaboTKa HABBIKOB ITOCTPOCHUS rpaduKoB
¢byukiuit y = f(X + @), ecniu u3BecteH rpaduk
dynxuun y = f(x)

§ 11. Keaopamuunas pynkuyus, eé zpagux u ceoiicmea (7

4acoe)
38. KBanpatuanas pyHKIus.
39. I'paduk kBagpaTHUHOMN HYHKINH.
40. CBolicTBa KBaApaTUYHON (YHKIINH.
41. OTpaboTKa HaBBIKOB ITOCTPOCHHS IPaPUKOB
KBaJApaTHYHOU (YHKIIHH.
42. I'paduaeckoe permenne ypaBHEHHIA.
43, [IpumeHenue rpa)KoOB KBaAPATHIHON ()YyHKIHH
[IPH PElIeHUH 3aJaHHH C TapaMeTpami.
44. Konrpoabnas pabora Ne 2 «IlocTpoenue

rpauMKoB KBAAPATHYHONH PpyHKIIUM

OIMCBIBAThL €€ CBOMCTBA.

Onucovleams CXeMaTUYECKOE PACIIONOKEHHUE MapadoIbl OTHOCUTENILHO OCH a0CIUCC
B 3aBHCHMOCTM OT 3Haka crapmero KodhQuIueHTa W JAUCKPUMHUHAHTA
COOTBETCTBYIOIIEI0 KBaAPATHOTO TPEXUIICHA.

Pewamp xBapaTHBIC HEPABCHCTBA, UCIIONB3YS CXEMY PACIIOIOKEHHSI TapadoIIbI
OTHOCHTEIBLHO OCH abcCIrcC.

Onucvieamsp TpadUvecKUii METOJ pEIICHHUs] CHCTEMBI JIBYX YpPaBHEHHH C JIByMs
HCpCMeHHI)IMI/I, METO NOACTAHOBKHU M METOJ CIIOXKCHUA IJIs1 peHIGHI/Iﬂ CUCTEMBEI ABYX
ypaBHeHI/Iﬁ C ABYMsL HepeMeHHBIMI/I, OHO U3 KOTOpBIX HEC ABJISACTCA J'II/IHeI\/'IHI)IM.
Pewamb TEKCTOBBIE 3aJlayd, B KOTOPBIX CHUCTEMA JIBYX YPAaBHEHHM C JBYyMs
MEPEMECHHBIMU ~ SBJISIETCS. MAaTEMaTUYECKOM MOJIENBI0 PEANIbHOrO IIporecca, u
HHTEPIIPETUPOBATE PE3YJIBTAT PELICHUSA CUCTEMBI.

8 12. Pewenue xeaopamuvix nepasencme (6 uacos)

OcHoBHas EJIb — CUCTEMATU3HUPOBATh U O606H_II/ITI> CBCACHUA O PCIICHUN

45, KBazapaTHbie HepaBEeHCTBA. IEJIBIX U APOOHBIX PAIMOHATIBHBIX YPABHEHHUH C OJTHOM MEPEeMEHHOM,
46. Perrenme KBapaTHBIX HEPABCHCTB. c(hopMHUpPOBaTh YMEHHE PellaTh HEPABEHCTBA BU/A ax? + bx + ¢ >0 umm ax? +
47. HaxosxieHre MHOXeCTBa pernennii Hepasenctea | bX + ¢ <0, rne a # 0.
48. Meron nHTEpBaIOB
49. Haxox/eHne o0I1acTy Onpe/Ie/eH s BBIPaXCHUS 1 YpaBHeHHe ¢ IByMs MIEPEMEHHBIMU U ero rpaduk. CUCTeMbl ypaBHEHUI
(pynxun BTOPO# cTerneHu. Perenue 3a1a4 ¢ HOMOIIBIO CUCTEM YpaBHEHHH BTOPOii
50. OtpaboTKa HABBIKOB PEIICHUS KBaPaTHBIX renenn. H
HEPABEHCTS, crenieHd. HepaBeHCTBa ¢ [ByMs IEPEMEHHBIMU U UX CUCTEMBI.

§ 13. Cucmemut ypasnenuii c 0eyms nepemennvimu (7

uacoe)

OcHoBHas Ociib — BBIpa6OTaTL YMCEHUEC pCIIATh HpOCTeI\/'IH_II/IC CHUCTCMBI,




51.

Cucrembl ypaBHeHI/Iﬁ C AByMs ICPEMCHHBIMU

COAEpKaIIMEe YPaBHEHUE BTOPOU CTENEHHU C IBYMsI IEPEMEHHBIMU, U

52. I'paduueckuii MeTo pelIeHUs! CUCTEM C ABYMSI TEKCTOBBIE 3a1a4H C MTIOMOUIBIO COCTABJIEHUS TAKUX CUCTEM.
epeMEHHBIMU
53. MerTo/ MOICTAHOBKH PEIISHHSI CHCTEM C IBYMSI
MepeMEeHHBIMU
54. Meron cl0KeHUs pEIICHUs] CUCTEM C JIBYMSI
MepeMEeHHBIMU
55. Pemenwust cucrem ¢ 1ByMs iepeMEHHBIMH
Pa3IUYHBIMH CIIOCOOAMH.
56. OTpaboTKa HABBIKOB PEIICHHUS 33/1a4 C TOMOIILIO
CHCTEM ypaBHEHHI BTOPOI CTEIICHH.
57. KonTpoabHas padora Ne 3 «Pemenne
KBaJPATHBIX HEPABEHCTB
Inasa lll.
DJIeMEHTHI MPUKJIATHON MAaTeMATHKH
§ 14. Mamemamuueckoe modenuposanue (3 uaca) Marematideckoe MoJeIupoBaHue. [IporeHTHbIE pacyéTbl. AOCONIOTHAS H
58. MareMaTH4eCKOe MOJICTUPOBAHNE OTHOCUTENbHAsT morpeimHocTd. OCHOBHbIE TMpaBWia KoMOWHATOpHKH. Yacrora W
59. 3a/1aun Ha JIBHKCHUE BEPOSITHOCTh CIIy4ailHOro coObiTHs. Kiaccudeckoe oIpenesieHne BepOsSTHOCTH.
60. 3ama0 Ha pAsOTy HavanbHbIe CBEZICHUS] O CTATHCTHUKE.
= OcHOBHasl 1Ieb — O3HAKOMHUTH YYaIlIUXCS C TOHSATHSIMHU IEPECTAaHOBKH,
8 15. Ilpouenmmnote pacuémot (3 uaca)
— pasMelleHus, CodeTaHusli W COOTBETCTBYIOIMIMMHU (GOpMynamMu JJisi ToAcYeTa X
61. TIpoueHTHbIE pacyeTel YpCIa; BBECTH MOHATHS OTHOCHTENBHON YACTOTHI M BEPOSTHOCTH CIYYaifHOTO
62. Tpu ocHOBHBIE 3a/1a4H Ha IPOLICHTEI COOBITHS; 03HAKOMUTH OOYYAIOIIUXCS C aJITOPUTMOM pPEIIeHHS KOMOMHATOPHBIX
63. [IpocTeie 1 CIOXKHBIC MPOIICHTHI 3aJ1a4, paboTaTh CO CTATUCTUICCKUMH JTAHHBIMU.

8 16. A6conomuas u omuocumenvnas nozpeuinocmu (2

yaca)
64. ‘ [TpuOmmKkEHHbBIC BEIYHCICHUS
Tperbsi yeTBepTh 44 yaca
65. ‘ AOCOITIOTHAS U OTHOCUTENbHAS MTOTPEIIHOCTh . .
IIpueooums npumepsl: MaTEMaTUIECKUX MOJIENIEH peabHBIX CUTYaIlUH;
8 17. Ocnosenvie npasuna komounamopuku (3 uaca) i )

56 MIPUKJIATHBIX 33/1a4; MPUOIIKEHHBIX BETUYHUH; UCIIOIh30BaHUS KOMOHMHATOPHBIX

: OcnoBHbI€ nIpaBuIa KOMOMHATOPHKH HPaBHJI CyMMBI M IIPOM3BEICHUS; CIyYalHBIX COOBITH, BKIIIOYAsi JOCTOBEPHBIE
67. ITpaBuiio CyMMBI U IPOU3BENECHUS HEBO3MOXKHBIE COOBITHSI;, OIIBITOB C PABHOBEPOSITHRIMHU HCXOAAMH; ITPEICTABICHUS
68. OtpaboTKa HABBIKOB IPUMEHEHUS MIPABUII CyMMBI U | CTATUCTHYECKUX JaHHBIX B BUJIE TaOIHUIL, rpaduKOB, THarpaMM; HCIIOIb30BAHHSI

IIPOU3BCACHUA

§ 18. Yacmoma u eepoamuocms cayuaiiHozo coovimus (2
uaca)
69. Cray4dalinbie COOBITHS
70. YacroTa 1 BEpOSTHOCTD CIIy4alHOTO COOBITHS

8§ 19. Knaccuueckoe onpedenenue eeposmuocmu (3 uaca)

BEPOSITHOCTHBIX CBOWCTB OKPY)KAIOIIHX SIBIICHUH.

Dopmynuposams:

onpedenenua: aOCONIOTHOM  IOTPEUIHOCTH, OTHOCHUTENBHOH  MOTPEHIHOCTH,
JOCTOBEPHOI'0 COOBITHSI, HEBO3MOXHOTO COOBITHS, KJIACCHYECKOE OIpeIeiIeHne
BEPOSTHOCTH;

npaeuna:  KOMOWHATOPHOE
MIPOU3BENICHHUS.

Onuceleamp STaIbl pElICHNUS TPUKIIATHON 3a1a4H.

IMpaBUJIO CYMMEI, KOM6I/IHaTOpHO€ IMpaBUJIO




71.

Krnaccudeckoe ompenenenue BeposTHOCTU

[osicHATH 1 3aMMCHIBATH GOPMYITY CIIOKHBIX

72. Pelllenne BepOSTHOCTHBIX 3a/1a4. nporeHToB. IIpoBOAUTE MPOIEHTHBIE PacCUETHI C UCTIONB30BAHUEM CIOKHBIX
73. Pemenne BeposITHOCTHBIX 3a/1a4. TPOLCHTOB. .
Haxooump TOYHOCTh TPUOIMKEHUS TIO TaOmuIe MPUOIMKEHHBIX 3HAYeHHN
3 U L8l A § A (5 BennurHbel. Mcnmonb30BaTh pa3nuuHbie (OPMBI 3alUCH MPUOIMKEHHOTO 3HAYCHHUS
/4. Hata1bHbIE CBENEHNA O CTATHCTHKE BeNM4rHBL. OueHuBaTh MPHONNKEHHOE 3HAYCHNE BETMYMHEL.
75. CriocoObl IpeNicTaBIeHUs TaHHBIX IIpo6ooums onbITHI co CIlyJaiHBIMH
76. OCHOBHBIE CTaTUCTHYECKUE XapaKTEPUCTUKU ucxogamu. IosicHATH 1 3anMCHIBATH (HOPMYIY HaXOXKACHHUS YACTOTHI CIYyYaiflHOTO
77. [ToBTOpEHME U CHCTEMATH3ALMS yIEOHOTO coOpITHsl. OnMCHLIBATHL CTATHUCTUYECKYIO OIEHKY  BEPOSITHOCTH  CIyYalHOTO
Marepuaia coObiTrsi.  HaxomuTh  BEpOATHOCTH  CIy4alHOro  COOBITHSI B ONBITax C
78. PaBHOBEPOSTHBIMH ucxonamu. Onucslgams 3Tanbl CTaTHUCTHUYECKOTO
uccnenosanus. OgopmisiTe HHGOPMAIUIO B BHJIC Ta0JIUIL u
quarpamM. HaxonuTh ¥ NMPUBOIUTH NPUMEPHI HCIOJNB30BAHUS CTATHCTHYCCKUX
XapaKTEepUCTUK COBOKYITHOCTH JAaHHBIX: CpPeAHEe 3HaueHHe, MO/a, pa3Max, MeIuaHa
KonTtpoabnas padora Ne 4 «jieMeHTHI BBIOOPKH.
NMPUKJIATHOH MaTeMATHKH
I'nasa 4
YucioBble MOCTEI0BATEIHLHOCTH
8 21. Yucnosvle nocnedosamenvrocmu (2 uaca) YuciioBbIe MOCIEN0BATEIEHOCTH.
79. UwcnoBas OCIEOBATENbHOCTD. AHATUTHYECKHH | Apudmerrueckas mporpeccus. Cymma N MepBbIX WICHOB apu(QMeTnIecKon
Croco0 3a/1aHus OCIEN0BATENBHOCTH nporpeccuu. ['eomerpudeckas mporpeccus. Cymma N IEpBHIX YICHOB
80. C10BeCHBIi 1 PEKYPPEHTHBIi CIIOCOOBI 3a/1aHus reomerpudeckoit mporpeccun. CymMma 0€CKOHEUHON reOMETPHUECKOM IIPOrPECCHH, Y
byHKIY. KOTOpOW MOyJNh 3HaMeHaTeNst MeHbIe 1.
81. KoutpoabHasi paboTa 32 4eTBepTh 0 . 6 o o
CHOBHAJ I1€J1b — JaTh MOHATHS 00 apu(PMETHIESCKON U TEOMETPUUECKON
MIPOTPECCHUAX KaK YUCIOBBIX IMOCIEA0OBATEIIBHOCTIX 0CO00T0 BHIA.
8§ 22. Apugpmemuueckasn npozpeccus (4 uaca) IIpugooums npumepwl: MOCIEAOBATEIBHOCTEH, YHCIOBBIX MOCIEA0BATEILHOCTEH, B
82. Apudmernyeckas nporpeccust. opMyna n-ro YaCTHOCTH apu(PMETHIEeCKO ¢ TEeOMETPHYECKOW MPOTPECcCUid; WCIOIh30BAHUS
YJIeHa. ITOCTIEIOBATENIFHOCTE B peambHOM JKM3HHW; 337ad, B KOTOPBIX PacCMaTPHUBAIOTCA
83. Pemenne 3a1a49 Ha mpuMeHeHne GOpPMYITBI N-TO CYMMBI C OECKOHEUHBIM YUCIIOM CJIaraeMbIX.
wieHa apudMeTHIecKON MTPOrPECCHH. Onucwiéams: TIOHATHE TIOCIIEAOBATEIBHOCTH, YIIEHA ITOCIEIOBATENFHOCTH, CIIOCOOBI
84. XapakTepuCTHIECKOE CBOHCTBO. 3a/IaHus TTOCIIEA0BATEEHOCTH.
85. Pemenne 3ama4 o teme: «Apudmerndeckas Boviuucnamp dneHsl 1mMoCienOBaTENFHOCTH, 33/IaHHONW (OpMyIIOi N-TO 4JieHa WA
porpeccus. PEKYPPEHTHO.
§ 23. Cy.wna N nepewvix uienos aput]memuuecxoﬁ (Dopmyﬂupogamb;
npozpeccuu (4 uaca) onpedenenusn: apu)METHIECKON MTPOTPECCHH, TEOMETPUIECKOH MPOrPECCH;
86. ‘ dopmya cyMMBI YWIEHOB KOHEYHOM




apr(METHIECKON POrPEeCcCru.

87.

Pemenue 3a1a4 Ha HAXOXKICHUE CYMMBI Y4JICHOB
KOHEYHOI apuMerndeckoil mporpeccun

88.

Pewienre 3ana4 Ha HAX0XKACHUE CYMMBI YJIEHOB
KOHEUHOM apu(p)METHICCKON IPOrpeccuu

89.

Pemenue 3aaa4 nmo reme: « ApudmMerudeckas
MIPOTPECCUSI»

8§ 24. I'eomempuueckas npozpeccus (3 uaca)

90.

I'eomerpuueckas nporpeccus. opmyia N-ro
YJIeHa.

91.

Pemrenne 3a1a4 Ha mpuMeHeHune GOpPMYITBI N-TO
YIeHa T€OMETPUYECKOU IPOrPECCUH

92.

Perienue 3a1a4 Ha mpuMeHeHue GOpMYyJIbl N-To
4JIEHa FEOMETPUYECKON IPOTrPECCUM.

§ 25. Cymma n nepevix uneHoe zeomempuuecKkoul
npozpeccuu (2uaca)

93.

®opmysia CyMMbI YJI€HOB KOHEYHOMH
TeOMETPUYECKON MPOTrPECCUH

94.

Pemenue 3ala4 Ha HaXO0XJICHHUE CYMMBI 4JICHOB
KOHEYHOW reOMETPUUECKOI TPOrpeECCH .

8 26. Cymma 6eckoneunoli 2eomempuiecKkoii NPozpeccu, y

Komopoii mooyns 3namenamena menvute 1 (4 uaca)

C80IiCMea YIICHOB TEOMETPUYECKON 1 apUMETHYECKON POrpeccuil.

3adasams apudmMeTHUECKYIO U TEOMETPUUYECKYIO IPOTPECCUU PEKYPPEHTHO.
3anucvieamo 1 nosacuamep Gopmynsl  olOmero  ujieHa — apupMETHUYECKOH U
reOMETPUYECKON IIPOrPECCUi.

3anucvieams v 0okazvieams: HoOpMyabl CyMMBI N TIEPBBIX WICHOB apu(METHUECKON
Y T€OMETPUUECKOMN MPOrpeECCHil.

Boruucnames cyMmmy OECKOHEUHOW T'e€OMETPHYECKOW Mporpeccuu, y kortopoi [g|<l.
[IpencrarnsaTh OECKOHEUYHBIE IEPUOAUYECKUE TPOOU B BUJIC OOBIKHOBEHHBIX.

95. Cymma GecKOHEYHOI reOMeTpUYIECcKOi IPOrpeccuH,
y Koropoii || <1
96. Pemenue 3ana4 Ha HAXOXKIEHUE CYMMBI
OCCKOHEUHOM TeOMETPHUICCKOI TIPOTPECCHH
97. Pemenne 3anay Ha HAXOXKIEHUE CYMMBI
OECKOHEYHOH TeOMeTPUISCKON ITPOrpecCuu
98. Koutpoabnasi padora Ne 5 «UucioBbie
110CJIeI0BATEIbHOCTH
Iloemopenue u cucmemamu3zayus yueoH020 mamepuana
99. IToBTOpenue. HepaBeHCTBA ¢ 0IHOM MepeMEHHON [loBTOpenne u cucremarusanusi yueOHOro marepuana 3a Kypc anreOpsl 9
KJacca.
100. [[loBTopenwue. Permenne KkBagpaTHBIX HEPABEHCTB
101.  [[loBropenue. CucTeMbl TMHEHHBIX HEPABEHCTB C
OJTHOI IepeMEHHOI
102.  [[loBropenue. KBanpaTuunas GpyHKUIus
103.  [[loBropenue. [TocTpoenue rpaduka Gpynkuun y = kf
(x)
104 [ToBTopenue. [Tocrpoenue rpaduxos Gynkmii y = f

(X)+bu




y=f(x+a

105 [loBTopenue. KBaaparuunas gpynkums, e€ rpaduk u
CBOICTBA

106 [loBTOpeHue. Pemenne kBaapaTHBIX HEPABEHCTB

107 [ToBTopenue. CucteMbl ypaBHEHUH C IBYMsI
MepeMeHHBIMU

108 [loBTOpeHre. MaremaTHueCKOE MOJIETMPOBAHHE

YerBepTas yeTBepTh 28 yaca

109 [osTopenue. [IporieHTHBIE pacYEThI

110 [ToBTOpenue. AOCOMIOTHAS M OTHOCHTEIbHAS
MOTPENIHOCTH

111 [ToBTopenne. OcHOBHBIE MpaBHia KOMOMHATOPUKHU

112 [loBTopenne. OCHOBHBIE TIPaBHJIa KOMOMHATOPUKH

113 [ToBTOopenue. CirydaiiHbIe COOBITHS

114 [ToBTOpenue. YacToTa ¥ BEPOSITHOCT CTy4aifHOTO
COOBITHS

115 IToBTOopenue. Kitaccuueckoe onpenencHue
BEPOSITHOCTH

116 [ToBTOpeHue .Permenre BepoITHOCTHRIX 3a/1ad.

117 [ToBTOpeHue. Permenre BepOSTHOCTHRIX 3a/1ad.

118 [loBTOpenue. HauanbpHbIE CBEACHUS O CTATHCTUKE

119 [MosTopenue .CrocoObl MpeACTaBICHHS JAHHBIX

120 [loBTOpeHne .OCHOBHBIE CTATUCTHYECKHE
XapaKTePUCTUKU

121 [loBTOpenue. Yuciopas mociae0BaTeIbHOCTb.
IAHAJINTHYECKUH CIIOCO0 3a/1aHMsI OCIIEI0BATENbHOCTH

122 [loBTopenune. Cii0BeCHBIN U PEKYPPEHTHBIN CIIOCOOBI
3ataHuAQYHKIHH.

123 [loBTOpenue. Pemenne 3a1a4 Ha IpUMEHEHUE
(hopmyIiel N-rousieHa apuMETHIecKOW MPOrPECCHH.

124 [loBTOpenue. Pemenne 3anaq no TeMe:

«AprdMeTHYeCKasIIPOrpeccusi»




125

[loBTOpenue. Pemenne 3a1a4 Ha IpUMEHEHUE
(hopMyITBI N-TOUJIeHa TEOMETPUUECKON MPOTrPECCHH.

126 [loBTopenue. ®opMyna CyMMBI WIEHOB KOHEYHOMH
rEOMETPUYECKON MPOTrPECCUU

127 [ToBTOpenue. Perenne 3a1a4 Ha HAXOXKACHUE CyMMBI
4JIEHOB KOHEYHOM T€OMETPUUECKON TPOrPECCUH.

128 [loBTOpeHue. Pelienre 3aj1a4y Ha HAX0XKAEHUE CYMMBI
OCCKOHEUHOIH T€OMETPHYECKON MPOrpPecCuu

129 [ToTOpeHue. [eiicTBUS ¢ JECATUUHBIMU U
0OBIKHOBEHHBIMH JIpO0OsiMU. Pelienue 3amanuii us
oTKpbITOro Oanka dunu

130 [ToBTOpeHue. Pemenune TMHENRHBIX, KBAAPATHBIX U
pIX ypaBHEHM. Pemenue 3a1aHuii H30TKPBITOrO
0anka dunu

131 IToBTOpEHue. Pemienne cucteM ypaBHEHHH.
Perrenre 3aJaHUi U3 OTKPBITOr0 OaHKa Durm

132 yeHue. Pemenue cucrem ypaBHenuil. Pemenue
3aJaHUK U3 OTKPBITOro OaHka Dumm

133 IToBTOpeHue. PelieHne cucteM ypaBHEHHI.
Pemenme 3amanuii 3 OTKPBITOro 6anka Oumnu

134 . Pemienne MHEHWHBIX W KBaJpaTHBIX
HepaBeHCTB. CHCTeMBI HEPAaBESHCTB

135 . Pemenne cucrteM ypaBHeHUH. Pelienne
3aJaHui U3 OTKPBITOro 0anka dunu

136 . Pemenue cucrteM ypaBHeHul. Pelienne

3aJaHUI U3 OTKPBLITOro Oanka dumu




Cucrema OLleHKH IJIAHUPYEMBIX
pe3yabTaToB
JUJ1s1 OLIEHKY TUTAHUPYEMBIX PE3yJIbTaTOB JaHHOM IPOrPaMMOMN IPEAYCMOTPEHO UCIOJIb30BAHUE:
- BOIIPOCOB U 33JaHUH JJIs CAMOCTOSTEIbHOM ITOATOTOBKH;
- 3aJaHu¥l 1A NOATOTOBKU K UTOTOBOM aTTECTALlUH;

- TECTOBBIX 3aJ[aHUS JJIsl CAMOKOHTPOJIS;
Bujabl KOHTPOJISI U Pe3yJILTATOB 00YYeHHU s
1. Tekymuii KOHTPOJIb
2. TemaTnuecKuil KOHTPOJIb
3. HUTOroBbIi KOHTPOJIb
MeToabl 4 (pOPMBI OPraHU3aUN KOHTPOJIS
1. Vcrasrii onpoc.
2. Momnosoruyeckas Gopma yCTHOTO OTBETA.
3. TluceMeHHBIH OnpocC:
1) MaremaTu4eckuii IUKTaHT;
2) CamocrosiTenbHas paboTa;
3) KonrpossHas paboTa.
Oco0eHHOCTH KOHTPOJISI M OLIEHKH 110 MaTeMaTHKe.
Texkymuit KOHTPOJIb OCYILECTBISETCS KaK B MUCHbMEHHOW, Tak M B YCTHOM (opme mpu
BBITIOJTHEHUH 3aJIJaHHI B TETPAJIH.

IInceMennbIe pa60Tr,1 MOXXHO MIpPOBOJUTH B BHJAC TCCTOBBIX HIIM CAMOCTOATCIIBHBIX pa60T Ha
Oymare. Bpemst paboTbl B 3aBUCHMOCTH OT CJIOKHOCTH paboThl 5-10 wmm 15-20 muHyT Yypoxa.
[Ipu >TOoM BO3MOXXHO BBEJCHHE OIICHKH «3a oOIlee BIEYATIEHHE OT MHUCbMEHHOW paboTh»
(aKKypaTHOCTb, 3CTETHKA, YHCTOTAa, W T.J. ). DTa OTMETKA MIONOJHHUTENbHAs W B IKypHAI
BBIHOCHTCSI 10 JKEJTaHUIO peOeHKa.

WToroBelii KOHTPOJIb MPOBOAUTCA B (OPME KOHTPOJIBHBIX pabOT MpakTH4ecKoro Tuma. B a3tux
paboTax c Hayaja OTIEIBHO OLICHMBAETCS BBIMOJHEHUE KAXKJIOTO 3aJaHUs, a 3aTeM BBOJUTCS
uToroBasi oTMeTKa. [Ipu 3TOM UTOroBast OTMETKa ABJIAETCSA HE CpeIHUM OaiioM, a OIpeenseTcs
C Y4ETOM TE€X BHUJIOB 3aJJaHHii, KOTOPBIE I TaHHOU pabOThI SABISIOTCS OCHOBHBIMH.

Kpurepun onieHkn ypoBHS JOCTHKEHHH 00y4YarOIMXCsl

OueHka 0TBETOB yYaIIUXCst
Or1eHKa — 3TO ONpECIICHUE CTETICHN YCBOCHHUS YYAIUMUCS 3HAHUH, YMEHUN, HaBBIKOB B
COOTBETCTBUU C TPEOOBAHUSIMH IFOCYIAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTA.

OTBeT oLleHMBaeTCs OTMETKOI «5», e/ yYeHUK:

® TIOJIHO PacKpbUI COJIep)KaHUE Marepuaia B 0O0beMe, IPEIyCMOTPEHHOM IPOrpaMMOH M
y4eOHHUKOM;

® U3JI0XKHWJI MaTepuan TPaMOTHBIM SI3BIKOM B ONPEIEICHHOMN JIOTMYECKOW MOCIe0BaTeIbHOCTH,
TOYHO HCHOJIb3Yys MaTEMAaTHYECKYI0 TEPMHHOJIOTHIO U CUMBOJIHKY;

® [IPAaBUJIBHO BBINIOJHUI PUCYHKH, YEPTEKHU, I'PaUKH, COIYTCTBYIOIINE OTBETY;

® [0Ka3aJl yMEHHE WIIIOCTPUPOBATh TEOPETUUECKHUE MTOJIOKEHHUS] KOHKPETHBIMU IPUMEPaMH,
MPUMEHSATh X B HOBOM CUTYaIlMM MPH BBIIOJIHEHUH NPAKTHUECKOTO 3a/laHMs;

¢ IMPOACMOHCTPHUPOBAI YCBOCHUC paHee N3YUCHHBIX COIMYTCTBYROIIIUX BOIIPOCOB,
C(bOpMI/IpOBaHHOCTB n YCTOﬁqHBOCTL HCIIOJIb3YEMBIX ITPpH 0Tpa6OTKC yMeHI/Iﬁ 1 HaBBIKOB,;



e OTBEUall CaMOCTOSATEIILHO 0e3 HaBOJAIIUX BOIIPOCOB YYUTCIIA. Bo3MOXXHEI oaHa - JB€
HCTOYHOCTH IPH OCBCUICHUH BTOPOCTCICHHBLIX BOIIPOCOB HJIM B BBIKJIAJIKAX, KOTOPBIC YUCHHUK
JICTKO UCIIPAaBUJI IO 3aMCHYAHUIO YUUTCIIA.

OtBer OIICHMBAaETCsl 0TMETKOIl «4», €CJIM OH YAOBJIETBOPHET B OCHOBHOM TpeﬁoBaHI/IﬂM
Ha OUHCHKY ((5)), HO IIPA 3TOM HMEET OAUH U3 HEJOCTATKOB:

¢ B U3JIOKCHUHU AOIMYHICHBI HeOOJIbIIHE HpO6€JII)I, HC MCKA3UBIINC MATCMATUYCCKOC COACPKAHUC

OTBETA;
e JIONyIIEHbl OJUH — JBa HEJOYeTa IPU OCBELIEHUU OCHOBHOIO COJEpXKaHUS OTBETA,
HCIIPABJICHHBIE 110 3aMEYaHUIO YUUTEIS;
o JOoMylleHbl omuOka win  Oojiee  JIBYX  HENOYETOB  IPU  OCBEILEHUU
BTOPOCTENEHHBIX BOMNPOCOB WM B BBIKJIAJKAX, JETKO HCIPABICHHbIE II0 3aMEYaHUIO
YUUTEIS.

OtmeTKa «3» CTAaBUTCS B CJEAYIOLINX CIyYasix:

® HEMOJHO WM HEMOCIE0BAaTENBHO PACKPBITO COJEpKAHWE MaTepHaja, HO TO0Ka3aHo ooIiee
IIOHUMAHUEC BOIpPOCa MU MPOACMOHCTPHPOBAHbBI YMCHHA, JOCTATOYHLIC [JIA HaﬂbHeﬁmeFO
YCBOGHHUS TMPOTPAaMMHOTO MaTepuayiia (ompeneneHHble «TpeOOBaHUAMH K MaTeMaTHYECKOU
MTOJITOTOBKE 00YJAIOIITUXCS»);

® HMMCIWCH 3aTPYAHCHUA WIHW JOITYHICHBI omMOKH B ONpCACICHNN HOHS[TPII;'I, HUCIIOJIB30BAHNU
MaTeMaTH4YECKOU TEPMHUHOJIOTUH, YCPTEIKAX, BBIKIAJAKAX, HUCIIPABJICHHBIC ITOCJIC HCECKOJIIBKUX
HaBOJAIINX BOITPOCOB YUUTCIIA,

® VY4YCHHMK HE€ CIpaBHIICA C IPHUMCHCHUEM TCOpHU B HOBOU CUTyallul TIIPpU BBIIIOJIHCHHUU
MPAKTUYECKOTO 3aJaHMs, HO BBITIOJIHMI 33/IaHUs 0053aTEIFHOTO YPOBHS CIOKHOCTH TIO TAHHOH
TeMe;

® TIpU 3HaHUM TEOPETUYECKOTO MaTepHaja BhISBICHA HEAOCTATOYHAS! CPOPMHUPOBAHHOCTh
OCHOBHBIX YMEHHI 1 HAaBBIKOB.

OTMeTKa «2» CTABUTCH B CJIEIYIONIUX CIydasX:

® HE PACKPHITO OCHOBHOE COJIep)KaHHEe y4eOHOTro MaTepuaa;
e 00HapyXEHO HE3HAHUE WJIM HEMOHUMAaHUE YUEHUKOM OOJIbIIIeH Wi Hanbosee BaKHOM YyacTH
y4eOHOro MaTepuana;
o JIOTIYILIEHbI OITMOKH B OMPE/ICIICHUN MTOHSATHM, TP UCIIOJIb30BAHUN MAaTEMaTHUECKON
TEPMHHOJIOTHH, B PHUCYHKax, deprexkax WM Trpadukax, B BBIKIAJKAX, KOTOPbIE
HE UCHPABIICHBI M10CJIe HECKOJIBKUX HABOSAIINX BOIIPOCOB YUUTEIS.
OrMmeTrka «1» cTaBUTCS, €CJIM:

® YUCHHUK O6Hapy)KI/IJ'I IMOJIHOC HC3HAHUC U HCIIOHMMAHUC U3Yy4ACMOTI'O y‘Ie6HOFO Marcpurajia
WM HE CMOI' OTBCTUTL HH Ha OJHWH U3 IOCTABJICHHBIX BOIIPOCOB II0 H3Yy4YaCMOMY
Marepuainy.

OIEHKA ITMCBMEHHBIX KOHTPOJIBHBIX PABOT OBYYAIOIIUXCA 11O
MATEMATHKE

OT1MeTKa «5)» cTaBUTCSL, €CJIN:

e paboTa BHIMIOJHEHA MOJHOCTbIO;
® B JIOTHYECKUX PACCYKJIEHUSX U 000CHOBAHHMHU PEIIEHUS HET MPOOENIOB U OMHOOK;
® B pEIICHUH HET MATEeMATUYECKUX OMMOOK (BO3MOKHA OJJHA HETOYHOCTh, OMTUCKA, HE
SIBJISFOINASACS CIIEICTBUEM HE3HAHUS WM HEMIOHUMaHUs y4eOHOTO MaTepuana).
OTMmeTKAa «4» CTAaBUTCA, €CJIN:



paboTa BBIMOJTHEHA TIOJHOCTHIO, HO 000OCHOBAHMS [IATOB PEIICHUS] HEIOCTATOYHEI (eCIH
yMEHHE 000CHOBBIBATh PACCYKICHHS HE SBIISTIOCH CIIEITHATBHBIM 00 BEKTOM IMPOBEPKH);
JIOTyIIIEHA OJTHA OMIMOKA WU IBAa-TPU HEJA0YETA B BBIKIIAJKAX, PUCYHKAX, UEPTEkKAX HITH
rpadukax (eciau 3T BUJBI paOOTHI HE SIBIBIUCH CIICIUATBHBIM 00BEKTOM IMPOBEPKH).

OT1MeTKAa «3» CTaBUTCS, €CJIN:

JIOTIYILIEHbI O0Jiee 0THOM OLIMOKH UK 0o0Jiee ABYX-TPEX HEJAOUYETOB B BBIKJIAIKAX,
yepTekax
WK TpaduKax, HO yJalIuidcs BIaeeT 00s3aTeIbHBIMU YMEHUSMHU 110 TIPOBEPSIEMOM TeMe.

OTMeTKa «2)» CTaBUTCS, €CJIN:

AOIMYIICHBI CYyIIECTBCHHBIC OIHI/I6KI/I, IIOKa3aBIIHUE, YTO y‘IaHII/If/'ICSI HEC BJIaACCT
00s13aTeILHBIMU YMCHHUAMU T10 I[aHHOﬁ TEME B OJIHOM MeEpe.

OtMeTKka «1» cTaBUTCS, €CTIN:

paboTa rnokaszajia MoJHOE OTCYTCTBHE y yUalIerocst 00s13aTeIbHbIX 3HAHUN U YMEHUH TI0
MPOBEPSIEMOI TEME UM 3HAYNTEIbHAS YaCTh pa0OTHI BHITIOJTHEHA HE CAMOCTOSITENIBHO.

OBIIASA KTACCUPUKALINA OLIUBOK

I'pyObiMu cuMTaroTCsl OIIMOKH:

HE3HAHWE OIPEICICHUS OCHOBHBIX IOHSATHH, 3aKOHOB, MPABUJI, OCHOBHBIX TOJIOKECHUI
TEOPHH, He3HaHHE (POPMYJI, OOIIETIPUHATHIX CUMBOJIOB 0003HAYCHUI BEJTUYHH, €IUHUI] UX
U3MEpEHUS;

HE3HaHWE HAMMEHOBAHUH EIMHUI] H3MEPEHNS,

HEYMEHUE BBIJICINTH B OTBETE TJIABHOE,

HEYMEHHUE MTPUMEHSATh 3HAHUS, AITOPUTMBI JIJIs1 PEIICHUS 3a/1a4;

HEYMEHUE JIeJIaTh BBIBOJIBI M 000O0IICHUS;

HEYMEHHUE YUTaTh U CTPOUTH TpaduKH;

MOTEPs] KOPHS WU COXPAHEHHE TIOCTOPOHHETO KOPHS;

oTOpackiBaHue 0€3 00BICHEHU OJTHOTO U3 HUX;

PaBHO3HAYHbBIC UM OLITUOKH;

BBIYHCJINTENbHBIE OIINOKHU, €CJIIM OHU HE SIBJISIOTCS OIIMCKOM;

JIOTHYECKHE OIIHNOKHU.

K Herpy0bIiM ommmOKkam cjieyeT OTHEeCTH:

HETOYHOCTh (DOPMYIHUPOBOK, OIpPEACICHHUM, MOHITHH, TEOpui, BhI3BAHHAS HEMOJIHOTOM
0XBaTa OCHOBHBIX IPU3HAKOB OIPEIEISIEMOr0O MOHATHS HIIM 3aMEHOM OJJHOTO - IBYX M3 ATUX
MPU3HAKOB BTOPOCTETICHHBIMU;

HETOYHOCTH Ipaduka;

HEepalMOHAIBHBIN METOJ PEIICHHUS 33a4i WM HEIOCTATOYHO MPOAyMaHHBIN IJIaH OTBETA
(HapylIeHue JIOTUKH, IT0AMEHA OTJENbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIEHHBIMHU);
HepalMOHAIbHBIE METO/IbI pa0OTHI CO CIIPABOYHOM U APYroil TUTEPATypOii;

HEYMEHHE pelllaTh 3aJlaui, BBITIOIHATH 3a/1aHus B 00IIEeM BUJIE.

Henoueramu sABJISAIOTCH:

HepalMOHAIbHbIE MpPUEMbl BBIYMCICHUH M MNpeoOpa3oBaHUil; HEOPEKHOE BBINOJHEHHE
3amnucei, yepTexeil, cxem, rpadukon

Kpurepuu BbICTaBICHHS OLIEHOK 32 TPOBEPOUYHBIE TECTHI.

Bpemst BeImosHeHHs paboThl: Ha ycmoTpeHue yuutens.Omenka «5» - 100 — 90%
MPaBUIILHBIX OTBETOB,

«4» - 70-90%,

«3» - 50-70%,

«2» -meHee 50% NpaBUIIbHBIX OTBETOB.



yqeﬁHO-MeTOI[I/I‘leCKOC H MaTepuaJbHO TECXHUYIECKOEC o0ecneuyeHue
06pa30BaTeJILHOr0 nmpouecca

Mepsask A.I'. Matemaruka: nporpammsl: 5 — 9 kimacesl / A.I'. Mepsnsik, B.B.ITonouckui,
M.C. Sxup, E.B.bynko. — M: Benrtana_rpad, 2013.

Mepsasik A.I'. Anrebpa: 9 knacc: y4eOHHMK JUIsl ydamuxcsi oOmeo0pa3oBaTelbHBIX
opranm3anmii / A.I'.'Mep3isik, B.B. [Tononckuii, M.C. Slkup — M: Benrana-I'pad, 2014 — 2017.

Mep3ask A.I'. Anrebpa: aupakTH4ecKue Marepuaibl: 9 Kiacc: mocoOue Ui ydaluxcs
obmieoOpazoBarenbHbIx opranu3amuii / A.I'. Mepsnsk, B.b.Ilononckuii, E.M. PabunoBuy u np. —
M: Benrana-I'pag, 2016.

Byuko E.B. Anre6pa: 9 kinacc: meroaudeckoe nocobue / E.B. Bynko, A.I'. Mep3isik,
B.b.ITonmonckuii, M.C. SIkup — M: Benrana-I'pag, 2016.

HNHpopmannoHHbIe cpeacTBa
1. Konnexus MmenuapecypcoB, 3JIEKTPOHHbIE 0a3bl JAHHBIX.

2. MaTepHeT pecypcsl, TU(pOBbIe 00pa3oBaTeIbHBIC PECYPCHI:
e Poccuiickoe oOpa3oBanue - GenepanbHbIil moprain http://www.edu.ru/
e Poccuiickuii 06meo0pa3oBarenbHbIi optai. http://school.edu
e [lopran unpopmanuonnoit noanepxxkku Equnoro ['ocynapcTBeHHOrO sK3aMeHa

http://ege.edu

e EnuHoe oKHO JIocTyna kK 00pa3oBaTeIbHbIM pecypcaM MaTeMaTuKa
http://window.edu.ru/catalog/resources?p rubr=2.1.11&p page=4
e Enmnoe okHO mocTyma K 00pa3oBaTenbHBIM pecypcam http://window.edu.ru/



http://www.edu.ru/
http://school.edu/
http://ege.edu/
http://window.edu.ru/catalog/resources?p_rubr=2.1.11&p_page=4
http://window.edu.ru/
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