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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma pazpaboTaHa Ha OCHOBE CIEIYIOIIUX HOPMATHBHBIX JOKYMEHTOB

Y MaTepHaJoB:

1. ®enepanpublii 3akoH Poccuiickoit ®enepanun  «O06 oOpazoBanmu B Poccuiickoit
Oenepanun» (0T 29.12.2012 Ne 273-D3).

2. O®enepanbHBI TOCYNApCTBEHHBIH 00pa30BaTENbHBIM CTAaHAAPT OCHOBHOTO  OOIIETO
oOpazoBanus (rmpuka3 MunoO6puayku PO ot 17.12.2010 Ne 1897).

3. Ilpukaz MunucrepctBa mnpocBemieaus Poccum ot 28 pmexabps 2018 Ne 345 «O
(denepabHOM TEepeuHe yIeOHHKOB, PEKOMEHAYEMBIX K WCIIOJIB30BAHUIO MPHU PeaTH3alluu
MMEIOIUX TOCYAAPCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTEIbHBIX MPOrpaMM HAYaJIbLHOTO
00111€T0, OCHOBHOTO OOIIEro, CPEHETO OOIIET0 00pa30BaHU

4. Tlpuxa3z MunuctepctBa npocseuieHus: Poccuiickoit @enepanuu ot 8 mas 2019 r. Ne 233 «O
BHECECHUU U3MCHEHUH B (QenepanbHblii TepeYeHbh YYCOHWKOB, PEKOMEHIYEMBIX K
WCIOJIb30BAHNI0 TIPH  peaM3alliii  MMEIONIMXCS  TOCYAAPCTBEHHYIO  aKKPEIUTAIIHIO
00pa3oBaTeNIbHBIX MPOTrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oomero
00pa3zoBaHus, YTBEPXKICHHOTO TNpHKa3oM MuHuCcTepcTBa mpocBenieHus Poccuiickoit
Oenepanun oT 28 nexadpst 2018 r. Ne 345

5. Vuebnsrit uian MAOY «COIIl Ne10» r. Kyarypa wa 2022 - 2023 y4eOHBII rojI.

[InanupoBaHue COCTaBICHO HA OCHOBE YIECOHOUM MPOTpaMMBbl [Tt 001Ieo0pa3oBaTeIbHbIX KO,

TUMHa3Mi, oureeB: Maremaruka: porpamMmmbl 5-9 kiacceel /A.I. Mepsmsik, B.b. Tlononckuit, M.C.
Sxup, E.B. Bymko. - 2 w3m., nmopab. - M.: Benrana-I'pap ISBN 978-5-360-03890-0/,
pexoMeHZoBaHHOW [lemapramMeHTOM 00IIero cpemHero oOpasoBaHus MUHUCTEPCTBA 00pa3oBaHUs
Poccuiickoit @enepanuu.

CootBercTtByeT  (hefepadbHOMY  TOCYAApCTBEHHOMY  OOpa30BaTENbHOMY  CTaHIAPTY
OCHOBHOTO 00111eT0 00pa30BaHMsI.

PabGoyass mporpamMmma OpuMeHTHpOBaHAa Ha HCIOJIb30BaHWE y4yeOHHMKA «Anrebpa 9 Kimaccw:
Y4eOHMK ISl ydamuxcs obmeoOpa3zoBarenbHbix opranmu3anuii / A.I'. Mepsnsak, B.b. Tlononckwuii,
M.C. Axup. — M. : Benrana-I'pad, 2019 .

I'naBHO# 1eJIBbI0 KOJBLHOT0 00pa30BaHMs SBIISICTCS pa3BUTHE PEOCHKA KaK KOMITIETCHTHOM
JUYHOCTH MyTE€M BKIIOYEHHS €0 B pa3lIMYHbIC BHUJIbI LIEHHOCTHOI YeIOBEYECKOW AeATeIbHOCTH:
yueba, TO3HaHME, KOMMYHHUKAlUs, MNPO(ecCHOHANbHO-TPYIOBONH  BBIOOpP,  JIMYHOCTHOE
caMOpa3BHUTHE, IEHHOCTHHIE OPUEHTAIIMU, MTOUCK CMBICIOB JKU3HENEATENIbHOCTH. C 3THX MO3UIUI
oOyueHue paccMaTpUBaeTCs KakK MPOLIECC OBJIAJICHUS HE TOJIbKO OMPEICIIEHHON CyMMOW 3HaHUU U
CUCTEMOW COOTBETCTBYIOIIMX YMEHUU U HABBIKOB, HO M KaK MPOIECC OBJIAICHHUS KOMIIETCHIUSMHU.
DTO0 ompenenuio Heau 00ydeHus MaTeMaTHKe:

e OBJIQJICHUE CHUCTEMOM MAaTeMaTHUYECKHUX 3HAaHUN U YMeHHﬁ, HCO6XOI[I/IMBIX JJIA
IIPUMCHCHUA B HpaKTI/I‘leCKOﬁ ACATCIIBHOCTH, H3YYCHHA CMCKHBIX JOUCHUILINH,
PO AOJIKCHHA O6p830B8.HI/IH;

® UHTEJUIEKTyaJbHOE pa3BUTHE, (HOPMUPOBAHME KAuyeCTB JIMYHOCTH, HEOOXOAMMBIX
YeJIOBEKY /IS TTOJIHOLIEHHOW KM3HHM B COBPEMEHHOM OOILECTBE: SCHOCTh M TOYHOCTh
MBICIM, KPUTHUYHOCTb MBIIIJICHUSA, WUHTYULUHU, JIOTUYECKOE MBIIUICHUE, JJIEMEHTHI
AITOPUTMUYECKON KYJIbTYphl, MPOCTPAHCTBEHHBIX MPEACTAaBIECHUH, CIIOCOOHOCTH K
[IPEOJOJICHUIO TPYAHOCTEH;

e (opMupoBaHME MpeACTaBICHHH 00 UAeIX M MeToJax MaTeMaTHKH Kak
YHUBEPCAJIBHOTO $3bIKA HAYKH M TEXHUKH, CPEICTBA MOJCIUPOBAHUA SBJICHUM U
IIPOLIECCOB;

® BOCIUTaHUE KYJIbTYpbl JIMYHOCTH, OTHOLICHHME K MaTE€MaTUKE KaK K YacTH
o0111e4eIOBeYeCKO KylIbTypbl, TOHUMAHHE 3HAYMMOCTH MAaTEeMaTUKU JJIsl HAy4yHO-
TEXHUYECKOTO IpOTpecca.



O0mas xapakrepucTuKa Kypca aiaredopsl B 9 kiacce

Conepxanne Kypca anreOpel B 9 Kjgacce TMPEACTaBIEHO B BHJE CICAYIOUIMX
CONepKATENbHBIX  pa3feioB:  «Ajaredopa», «DYHKUUM», «JJIeMeHThl NPHUKJIATHOM
MaTeMAaTHKW», «AJIredpa B HCTOPUYECKOM Pa3BUTHI.

Cognepxanne paszznena «AJredpa» ¢GOpMUPYET 3HAHUS O MATEMaTHYECKOM SI3BIKE,
HEOOXOMMBIE JUIS PEIICHHs] MaTeMaTHYECKHX 3a]ad, 3a7ad U3 CMEXKHBIX JUCLIUIUIMH, a TaKXKe
NpaKTUYeCKUX 3aj1ad. l3ydyeHume Martepuasna crocoOCTBYeT (OPMHUPOBAHHIO Yy YYALIHXCS
MaTeMaTHYECKOTO arnmapara penieHus 3a1a4 ¢ IOMOIIBI0 YPaBHEHUH, CHCTEM ypaBHEHHUI U Hepa-
BEHCTB. MaTepuall JaHHOTO pa3Jiena MPeICTaBlIeH B aClleKTe, CIIOCOOCTBYONMIEM (GOPMHUPOBAHUIO
y YYalIuxcsi yMEHHs TOJIb30BaThCsl anroputMamu. CyliecTBeHHAash poJib MPH 3TOM OTBOAUTCS

Pa3BUTHIO QJITOPUTMUYECKOTO MBIIUICHUS — Ba)XHOW COCTABJISIONIEN HWHTEIJIEKTYaJlbHOTO
pPa3BUTHS YEIOBEKA.
Lenbp conmepxkanus paznena «@yHKUMH» — TMOJYYCHUE IIKOJbHHUKAMH KOHKPETHBIX

3HaHUHM o PYHKIIMU KaK Ba)XKHEHIIEH MaTeMaTWYeCKOW MOJIEIH IS OMMCAHUS U UCCIEIOBAHUS
MPOLIECCOB U SIBJICHMHM OKpykarouero mupa. COOTBETCTBYIOIIMM MaTepuana CIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS U TBOPYECKHX CIIOCOOHOCTEH YydYalluxcs, YMEHHIO HCIOJIb30BaTh
pa3INyYHbIE SI3bIKM MATEMATUKHU (CIIOBECHBIN, CUMBOJINYECKUH, rpapUuecKuit).

Copepxanue pasfena «JieMeHTbl MNPUKJIAIHOW MaTeMaTHMKH»  PacKpbIBaeT
MPUKIIAIHOE 1 MPAKTUYECKOEe 3HAYEHMs] MAaTeMaTHKH B COBPEMEHHOM Mupe. Marepuan JaHHOTO
paznena crnocoOCTBYeT (OPMUPOBAHMIO YMEHHUS MPEACTaBIATh U aHAJIU3UPOBATH PA3TUUYHYIO
nH(pOpMaLKI0, TOHUMAHUIO BEPOSITHOCTHOTO XapaKTepa peabHbIX 3aBUCUMOCTEH.

Paznen «Anareépa B HMCTOPHYECKOM Pa3sBUTHW» IMpeJHa3HAuYeH Ui (OPMUPOBAHUA

MIpPEe/ICTaBJICHU O MaTeMaTUKe KaK YacTU YeJIOBEYECKON KyNIbTyphl, A7 OOIIEro pa3BUTHUS
HIKOJIbHUKOB, CO3/IaHMsI KyJIbTYPHO-UCTOPUUYECKOMN Cpe/ibl 00yUEeHMSL.

YyeOHO-TEMaTHYECKUH IIJIAH

Ne/n | U3yqaemslii maTepuan K-Bo KosnmuecTBo
4acoB KOHTPOJIbHBIX
pabot
1 | lloBTOpenue Kypca anre6psr 7 — 8 4
KJIACCOB
2 | HepaBencraa 21 1
3 | KBagparnunas pyHKIus 33 2
4 | DneMeHThl IPUKIAJHONW MaTeMAaTUKH 21 1
5 | YucnoBkle MocCiieI0BaTeIbHOCTH 19 1
[ToBTOpEHUE U cucTEMaTH3AIUS 4
6 | yueObHOrO Marepuaa.
HUTOI'O 102 5

B pa0o4eit nporpaMmMe npeaycMOTPeHO S KOHTPOJIbHBIX padoT.

KonTposabHbIe padoThI 10 TEMaM:
1. «HepaBeHnctBay.
2. «KBanmparuuHas GyHKIHS.
3. «KBazapaTHble HEpaBEHCTBAY.
4. «OneMeHThI MPUKIATHOW MAaTEMAaTHKI.
5.  «YucnoBble MOCIeI0BATEILHOCTH.
Mecto yueOHOro Kypca B y4eOHOM IJIaHE



CornacHo (enepanbHOMY 0a3ucHOMY y4eOHOMY IIaHY JJisi 00IIe00pa30BaTEIbHBIX YUPEKICHUN
Poccuiickoit @enepannu Ha u3ydeHue anreOpsl B 9 kiacce otBoautest 102 gaca u3 pacuéra 3 yaca

B HEJIEIIO.
Paspnen Koun4yecTrBo yacos B | KosinyecTBo 4acos B
NpHMepHOH padoueii nporpamme
nporpamme
1 | IloBropenne kypca ainreOper 7 — 8
KJIacCOB 0 4
2 | HepaBenctBa 20 21
3 | KBagparuunas QyHKIus 38 33
4 DeMeHTHI IPUKIIaIHON MaTeMaTHK! 20 21
5 | YucnoBkie MOCIIEI0BATEILHOCTH 17 19
6 [ToBTOpeHue " CUCTEeMaTH3aIHus
y4eOHOTro MaTepuara. 10 4
UTOro 105 102

IIpeamosiaraembie pe3yJibTaTbl 0CBOEHHSI Y4eOHOr0 Kypca

I/I3yquI/Ie MaTeMaTuKu 1o }IaHHOﬁ Imporpamme CHOCO6CTByeT q)OpMI/IpOBaHI/IIO Y ydamuxcs

JUYHOCHHBIX, MEMANPEOMEMHBIX, NPEOMEMHBIX PE3YTbMamoe 00yueHus, COOTBETCTBYIOLIUX
TpeboBanusaM PDeepanbHOrO roCcyAapcTBEHHOTO 00pa30BaTEeIbHOTO CTaHIapTa OCHOBHOIO OOIIEro
o0OpazoBaHwUsI.

JIuunocmmnuwle pezynomameot:

1)  BOCHOHTaHHWE POCCHUHCKOW TpakKIAHCKOW HWACHTHYHOCTH: TAaTPHOTH3MA, YBAXKCHHS K
OteuecTBY, 0OCO3HAHMS BKJIa/1a OTEUECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOIICHHWE K YYEHHIO, TOTOBHOCTh M CIHOCOOHOCTH OOydarommuxcs K
CaMOpPa3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHUBALIUU K 0OYUEHUIO U MO3HAHUIO;

3) oco3HaHHBIH BBHIOOP W [OCTPOCHHE JajbHEHINCH WHIUBHIYaIbHOW TPAaeKTOPHU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKHU B MUpe mpodeccuil U MpodecCHOHATbHBIX MPEANOUTEHUN C
y4€TOM YCTOWYMBBIX II03HABATEIbHBIX HHTEPECOB, a TakKke Ha OCHOBE (DOPMHUPOBAHUS
YBXXHUTEIBHOTO OTHOLLIEHUS K TPYY, Pa3BUTHE OMbITA YUYaCTUS B COIIMAILHO 3HAYMMOM TPYIIE;

4) yMeHHEe KOHTPOJHUpPOBAaTh TWPOLECC U pe3yibTarT yd4eOHOW ©  MaTeMaTHYeCKOM
NesITeNIbHOCTH;

5) KPUTUYHOCTH MBIIUICHHUS, WHHUIMATHBA, HAXOAYMBOCTh, AKTHBHOCTh TMPH PELICHUH
MaTeMaTHYeCKUX 3a/1a4;

Memanpeomemmnoie pe3yibmamol:

1) yMeHHe caMOCTOSITENIHO ONPEAETATh LEeIU CBOEro 0OydeHusl, CTaBUTh U (POpMYIHUpOBaTh i ceOst
HOBBIE 33/1a4i B yuéOe, pa3BUBaTh MOTHBBI U HHTEPECHI CBOEH MO3HABATEIHLHON IESTENbHOCTH;

2) YMEHHE COOTHOCUTH CBOM JIEUCTBUS C IUIAHUPYEMBIMH pE3yJIbTaTaMH, OCYILIECTBIATh
KOHTPOJIb CBOEH JIEATENILHOCTH B TIpOIlecce JOCTMIKEHHs pe3yabTaTa, OMpeesaTh ClocoObl eiCTBHI
B paMKax MPeaoKeHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTHPOBATh CBOM JEHCTBUS B COOTBETCTBUU C
W3MEHSIOLIEUCS CUTYaLlUE;

3) YMCHHC ONpCACIIATH IIOHATHA, CO3aBaThb O606IJ_ICHI/I$I, YCTaHaBJINBATb aHaJIOTHH,
KJ'IaCCI/I(l)I/II_[I/IpOBaTB, CaMOCTOATCIbHO BLI6I/IpaTB OCHOBAHUA U KPpUTCPUU IAJIA Knaccn(bmcaunn;
4) YMCHHC YCTaHABJIMUBATH IIPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTD JIOTUYCCKOC PACCYKICHUC,

YMO3aKTI4YeHNEe (MHAYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTHUH) U JIeNIaTh BBIBO/IBI,
5) pa3BuTHE KOMIIETCHTHOCTH B OOJIACTH UCIIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOT Ui



6) mepBoHaYaNbHbBIC TPEICTABICHUS 00 HIISSIX U O METOJaX MaTeMaTUKU Kak 00 YHUBEPCAIbHOM
SI3bIKE HAYKU U TEXHUKE, O CPEICTBE MOJACINPOBAHUS ABJICHUN U IIPOLIECCOB;

7) yMeHHE BHIETh MAaTEMAaTHYECKYIO 3aJadyy B KOHTEKCTE MPOOJIEMHON CHTyallMd B IPYrHX
JUCLUIIIMHAX, B OKPYKAIOLIEH KU3HH;

8) yMeHHMe HaxXOIHMTh B Pa3IMYHBIX HUCTOYHHMKAX HH(POPMALMIO, HEOOXOJUMYIO [UIS DPEIICHHS
MaTeMaTHYEeCKUX MPOOIIeM, U TIPEACTABIIAT €€ B MOHATHOU (popMe, MPUHUMATh PELICHUE B YCIOBUSX
HETIOJHOM MM N30BITOYHON, TOYHOM MIJIM BEPOSTHOCTHON HH(pOpMaIm;

9) yMeHHME NOHMMATh W HCIOJIb30BaTh MaTEMaTHYECKUE CpPEACTBA HAIISIHOCTH (TpaduKy,
TAOJUIIBI, CXEMBI U JIp.) VIS WIDTFOCTPAIMU, HHTEPIIPETAIINH, apTyMEHTALIH.

10) yMmeHue BBIOBMraTh THUIOTE3bl IPU PEIICHUM 33aJa4dl MOHUMATh HEOOXOIMMOCTh HX
IIPOBEPKHU;

11) nmoHMMaHME CYI[HOCTH aITOPUTMHYCCKUX TMPEANUCAHUNA W YMEHHUE [ICHCTBOBAaTh B
COOTBETCTBUU C IPEIIOKEHHBIM aJITOPUTMOM.

Ilpeomemmnuie pe3yromamul:

1) OCO3HAaHHUEC 3HAUYCHUA MaTEMAaTUKU IJId HOBCG}IHGBHOfI KHN3HHU YCJIIOBCKA,

2) Mpe/ICTaBJICHHE O MaTeMaTU4YeCKOll Hayke Kak cdepe MaTeMaTHYecKON AeATelNbHOCTH, 00
Jranax e€ pa3BUTHS, O €€ 3HAUUMOCTH Il Pa3BUTHUS LIUBUIU3ALUY;

3) pa3BUTHE YMEHHI paboTaTh ¢ yueOHBIM MaTeMAaTHYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJICKATh

HE0O0X0MMYI0 HH(OPMAITUIO), TOYHO ¥ TPAMOTHO BBIPAXKAaTh CBOW MBICIIH C
MPUMEHEHHEM MaTEeMaTHYeCKOW TEPMHUHOJOTHM W CHMBOJIMKH, TIPOBOJUTH KIacCU(PHUKAIINH,
JIOTUYECKHEe 000CHOBAHUS,

4) BJIaZicHHEe 0a30BBIM MOHSATUIHBIM amapaToM IO OCHOBHBIM pa3JielaM COAep KaHMUs;

5) CHUCTEMAaTUUYECKHUE 3HAHUA O (YHKIUSAX U UX CBOWCTBAX;

6) MPAaKTUYECKH 3HAYMMBIC MAaTEMAaTWYECKHE YMCHHS M HaBBIKM, UX TPUMEHEHHE K PEUICHUIO
MaTeMaTUYEeCKUX U HEeMAaTeMaTHYECKHX 3a/1a4, MPE/Ioararliee yMeHHe:

> BBITIOJTHSATE BBIYMCIICHHS C ICHCTBUTEIbHBIMH YHCIIAMU;

> pemaTh ypaBHCHHUs, HEPABCHCTBA, CUCTEMbl YPaBHCHHWH W HEPABEHCTB, CUCTEM YpaBHEHUH U
HEPaBEHCTB;

> pelaTh TEKCTOBBIE 3a/1a41 C TIOMOIIBIO COCTABIICHUS U PEIICHUS YpaBHEHHUIA,

> WCIIONb30BaTh alreOpayuecKuil s3bIK JUIS OINWCAHUS TIPEJAMETOB OKPYXKAIOIIEro MHpa |
CO3JIaHUS COOTBETCTBYIOIIUX MATEMAaTHYCCKUX MOJICIICH;

> MIPOBOJIUTH MPAKTUYCCKUE PACUETHI: BBIYMCICHUS C TPOIICHTAMH, BBIYHUCICHUS C YUCIOBBIMHU

MOCJIEI0BATEIILHOCTSAMHU, BBIYUCICHUS CTATUCTHYCCKUX XapAaKTEPUCTHK, BHITIOJHEHUE TPHOIUKEHHBIX
BBIYHCIICHUH;

> BBITIOJTHATE TOXJICCTBEHHBIC IPe00OPa30BaHus pallMOHAILHBIX BBIPAKCHUH;

> UCCIIeI0BaTh (QYHKIIMH U CTPOUTH MX TPAUKH;

> YUTaTh W HCIOJb30BaTh HH(MOPMAIMIO, TMPEACTABICHHYIO B BHJIC TAaOIHIBI, JHArPaMMbI
(cronbuaToii WK KPyroBoii);

> pelaTh MpoCTeHIue KOMOMHATOPHBIC 3a/1a4H.

BrinyckHUK Hay4yuTcs B 9 Kiacce (1 HCIOJIb30BAHHUS B NIOBCEAHEBHOM KU3HHU U
o0ecrneyeHNsI BO3MOKHOCTH YCIIEIIHOI0 MPOAOJIKeHHs 00pa3oBaHusi HAa 0a30BOM YPOBHe)

DJIEeMEHTBI TEOPHH MHOKECTB 1 MaTeMAaTHYECKOH JTOTHKH

e OnepupoBaTb Ha 0a30BOM YpPOBHE MOHATHUAMHU: MHOXKECTBO, JJIEMEHT MHOKECTBA,
MIOAMHO>KECTBO, IIPUHAJIEKHOCTB;

®  33/1aBaTh MHOKECTBA NIEPEUUCIIEHUEM UX DIIEMEHTOB;

® HaxOIWThb NepeceueHue, 00beTMHEHNE, TOIMHOXKECTBO B MPOCTEHIIINX CUTYaLUsX;

e omepupoBaTh Ha 0a30BOM YpPOBHE TMOHATHSAMHU: ONpEIEICHHE, aKCHOMa, Teopema,
JI0Ka3aTeNbCTBO;

® TIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI [Tl HOATBEP>KICHHUS CBOMX BBICKAa3bIBAaHHIA.
B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPeIMETOB:



®  JCMOJB30BaTh TpaHUuecKoe IMPEJICTaBICHHE MHOXKECTB JMJIS OMNHMCAHUS peabHBIX
MIPOIIECCOB U SIBJICHHUH, IPU PEIICHUH 33124 APYTHX YIEOHBIX IPEIMETOB.
Yucaa

e OmnepupoBarb Ha 0a30BOM YpOBHE MOHATHSAMHM: HATYpaJbHOE YHCIO, IEJI0€ YHCIIO,
OOBIKHOBEHHAss JIpo0b, JecATHYHAs JpoOb, CMemaHHas JpoOb, palMOHAIBHOE YHCIIO,
apu(METHUECKII KBaIPaTHBIN KOPEHB;

®  JCIOJIB30BaTh CBOMCTBA YMCEJI U NTpaBUJIA ACUCTBUI IIPU BBIIIOJIHEHUHU BBIYUCIICHUN;

®  JCIOJIb30BaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBIIOJTHEHUHN BBIYUCICHUN U
pELIEHUHN HECIOKHBIX 3a1a4;

®  BBIIOJIHATH OKPYIJICHUE PAL[MOHAIBHBIX YHUCET B COOTBETCTBUH C IPAaBUIIAMU;

e  OIICHMBATh 3HAYEHHE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO €00 YUCIIa;

®  pacrno3HaBaTh PALMOHAJIBHBIE U UPPALlMOHAIBHBIC YUCIIA;

e  CpaBHHUBATh YHCIA.
B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:

®  OLEHMBATh PE3yJbTaThl BHIYMCIECHUHN MPU PELIEHUH MPAKTUYECKUX 3a]1a4;

®  BBINOJIHATH CPABHEHUE YHCET B pEabHBIX CUTYaLIUSX;

® COCTaBJISITh YHUCIIOBBIE BBIPAKEHUS NpPHU PEIICHWH MPAKTHUECKUX 3a7ad U 3ajad U3
IPYTrUX y4eOHBIX IPEIMETOB.
ToknecTBeHHBIE NPEOOPA30BAHUA

e BroinonHATE HECHOXHbIE NpeoOpa3oBaHUs JUIsl BBIYUCICHHUS 3HAYEHUH YHMCIOBBIX
BBIPDOKEHUH, COJIEp)KallMX CTENEeHU C HaTypalbHBIM IIOKa3aTeleM, CTeNeHH C LENbIM
OTPHLIATEIIbHBIM [TOKA3aTelIeM;

®  BBLINOJIHATH HECJOXKHBIE MPEoOpa3oBaHUsl IENbIX BBIPAKEHUN: DPACKpPHIBATh CKOOKH,
MIPUBOJIUTH OJOOHBIE CaraeMsbie;

®  WCIOJIb30BaTh (POPMYNBI COKPAIIEHHOTO YMHOXKEHHUs (KBaJapaT CyMMbI, KBajpar
Pa3HOCTH, PA3HOCTH KBAIPATORB) JJIsl YIIPOIIICHUS BEIYMCICHUNM 3HAUCHUH BBIPAKCHUH;

® BBLINOJIHATH HECJIOXHBIE MpeoOpa3oBaHUs  JPOOHO-TUHEMHBIX  BBIPAKEHUH U
BBIPAKEHUI C KBAaIPATHBIMU KOPHSAMH.
B noBceaHeBHOI KU3HM U IPH M3YYEHHUH JAPYTUX IPeAMETOB:

e [IOHMMAaTh CMBICII 3aIIMCH YHCIIA B CTAHJAPTHOM BHJIE;

e  omepupoBaTh Ha 6Ga30BOM YPOBHE MOHATUEM «CTaHAAPTHASI 3aIUCh YHCIAY.
YpaBHeHUs] M HEPABEHCTBA

e OrnepupoBaTh Ha 0a30BOM YpOBHE TMOHATHUSMU: PAaBEHCTBO, YHCIOBOE pPAaBEHCTBO,
YpaBHEHUE, KOPEHb YPAaBHEHUs, pEIICHHE YpPaBHEHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelieHue HEPaBEHCTBA;
MPOBEPSTH CIPABEAJIMBOCTD YNCIOBBIX PABEHCTB U HEPABEHCTB;
peuaTh JIMHEHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOAIINECS K JIMHEHHBIM;
peuiaTh CUCTEMbI HECIIOKHBIX JIMHEHHBIX YPaBHEHH, HEPABEHCTB;
MIPOBEPSATH, SBJSETCS JIU IaHHOE YUCIIO PelIeHUeM ypaBHEHUs (HEpaBEHCTBA);
peuiath KBaJpaTHbIe ypaBHEHUS 0 (hopMylie KOpHEW KBaIpaTHOTO ypaBHEHUS;

e  u300paXkaTh pelIeHHsI HEPABEHCTB U UX CUCTEM Ha YHCIOBOM MPSIMOIL.
B noBcegHeBHOI KU3HM U TP M3YyYEHHUU JAPYTUX PeAMETOB:

® COCTaBJISITH U pPEIIATh JIMHEWHBbIE ypaBHEHMs INpPU PELICHUU 3a]ad, BO3HHUKAIOIIUX B
JIpYrux y4eOHbIX IpeaMeTax.
DyHKUUH

e HaxoauTs 3HaueHne QYHKIMH 110 3aJaHHOMY 3HAUEHHUIO apTyMEHTa;

® HaxoJIUTh 3HAUEHUE apryMEHTa MO 33JaHHOMY 3HAa4CHHIO (DYHKIIUU B HECIOKHBIX
CUTYalHSIX;

®  OIpEleNiTh IIOJIOKEHHE TOUYKM II0 €€ KOOpAMHATaM, KOOpJAUHAThl TOYKH IO €€
MIOJIOKEHHIO Ha KOOPAMHATHOM INIOCKOCTH;



e 10 rpaduky HaxXoIUTh OOJIACTH OTpPENENICHUsl, MHOKECTBO 3HAUYEHUH, HYyIH (YHKINH,
MPOMEKYTKA 3HAKOTIOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHUsl W YObIBaHHUS, HauOoiblIee U
HaMMEHbIIee 3HAYCHUS (PYHKIIH;

®  CTpPOWTH rpaduk TUHEHHONU (PyHKINU;

®  TIPOBEPATH, SABISETCA JU AaHHBIA rpaduk rpadukoM 3aJaHHON (DYHKUIWHU (JIMHEHHOM,
KBaJIpaTUYHOM, 00paTHON IPONOPLUUOHATILHOCTH);

e ompeneniTh MNPUOIMKEHHbIE 3HAUEHUs KOOPAMHAT TOYKU IepecedyeHus Ipaduxos
(b yHKIIHIA;

e onepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMU: MOCIEI0BATEIBHOCTD, apupMeTHIecKast
Iporpeccusi, reoMeTpuyecKas Iporpeccus;

e pemarh 3aJaud Ha IMPOrPECCMU, B KOTOPBIX OTBET MOXKET OBbITh MOJYy4YeH
HETIOCPEACTBEHHBIM MOJICYETOM 0€3 MPUMEHEHHS (POPMYIL.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NMPeIMeTOB:

®  WCIOJIb30BaTh I'papUKU peanbHBIX MPOLIECCOB M 3aBUCUMOCTEH Ui ONPENENICHUs UX
CBOMCTB (HanOOJIbIINE U HAUMEHBILINE 3HAUYEHUS, TPOMEXYTKH BO3pACTaHUs U YObIBaHUS, 00JaCTH
MOJIOKUTETBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.I1.);

®  WCIIOJIb30BaTh CBOMCTBa JUHEHHONW (GYHKIMM W ee rpauK IpHU pelieHuu 3a7ad U3
IPYTrUx y4eOHbIX IPEIMETOB.

CraTuCTHKA U TeopHusi BepOSITHOCTEel

e lMeTh mpeacTaBieHNE O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOATHOCTU CIIy4aitHOTO
cOOBITHSI, KOMOMHATOPHBIX 3a]la4ax;

e  pelmiarh NpoCTEHWIINE KOMOMHATOPHBIE 33a4d METOJOM MPSMOT0 U OPraHU30BAHHOTO
nepedopa;

®  NpEACTaBIATH JaHHBIE B BUE TaOJMLL, AUarpamMmm, rpaduKoB;

e uyuTaTh HHGOPMAIIHIO, MPEJCTABICHHYIO B BUIC TaOIHIIBI, JUArpaMMBbl, Tpaduka;

®  OMpeneniaTh OCHOBHbIE CTATUCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

®  OIICHUBATb BEPOATHOCTh COOBITHS B IPOCTEHIINX CIydasx;

®  UMETh IPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YHUCENl B MACCOBBIX SBJICHHSIX.

B noBcegHeBHOM KU3HHM U NIPH U3YYCHUH APYTUX NPEIMETOB:

®  OILIGHUBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM IIepedopa;

®  UMETh IPEJCTABICHUE O POJIM IPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUH;

® CpaBHUBATb OCHOBHBIC CTATUCTUYECKUE XAPAKTEPUCTHKH, IOJyYEHHBIE B IIPOLECCE
peLIeHNs IPUKIAJHON 3a1a4M, U3Y4YECHUs PEAIbHOTO SIBJICHHUS,

®  OLICHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SBJICHUN B HECTIOKHBIX CUTYaLUAX.
TexcToBBIC 327291

e PemaTh HECIIOXHBIE CIOKETHBIE 3aJaud pa3HbIX THUIIOB Ha Bce apupMeTHUYECKHe
JIeHCTBUS,

®  CTPOMTH MOJIEJIb YCIIOBUS 3a/1a4H (B BUJI€ TaOIHULIbI, CXEMbl, PUCYHKA UJIM YpaBHEHUS), B
KOTOpPO# J1aHbl 3HAYEHHUs JBYX U3 TPEX B3aUMOCBA3aHHBIX BEIMYUH, C LIEIbIO NOMCKA PELICHUS
3a/1a4H;

®  OCYLIECTBIATH CHOCOO MOKMCKA PELICHHUs 3a/1a4i, B KOTOPOM PACCYXJIEHHE CTPOUTCS OT
yCJIOBHS K TpeOOBAHUIO MM OT TpeOOBaHHUS K YCIOBUIO;

®  COCTaBJIATH IUJIaH PELICHUS 3aJa4u;

e  BBIJCIIATH JTAlbl PELICHUS 3a1a4U;

®  HHTEpNPETUPOBATH BBIUMCIMTEIbHBIE PE3YIbTAThl B 331a4€, HCCIENA0BATH MOJyUYEHHOE
pELIECHNE 3a/1auH;

e 3HATh pa3NM4Me CKOpOCTeH 0ObEKTa B CTOSUEH BOJE, IPOTHUB TEUECHHUS U MO TEYCHHUIO
peku;

e  pelarh 33/1a4M Ha HaX0>K/IEHUE YaCTH Yncia U YKcia 10 €ro 4acTu;

e  pemiath 33724 Pa3HbIX TUIOB (Ha paboTy, HA MOKYIKH, HA JBM)KEHUE), CBSI3BIBAIOLINX
TPH BEJINYMHBI, BBIJEIATH 3TH BEJINYNHBI U OTHOILIEHUS MEX1Yy HUMH;



®  HAXOJIUTHh MPOIEHT OT YHCJA, YMCIO MO MPOIEHTY OT HEro, HaXOJIUTh MPOIIEHTHOE
CHIDKEHHE WM TPOIIEHTHOE TOBBIIICHUE BEIMYHHBI,

®  pemaTh HECJIOXKHBIE JIOTHYECKUE 33/1a41 METOJIOM PACCYKICHHMA.
B noBceqHeBHO¥ KM3HM M NIPU U3YYEeHHUH IPYIUX NPeAMeTOB:

®  BBIIBUTATh THUIOTE3bl O BO3MOXKHBIX MPEICIbHBIX 3HAUYECHUSAX HCKOMBIX B 3ajadye
BEJIMYUH (JIeNIaTh MPUKHUJIKY).
MeToabl MAaTEMATHKHU

e BpiOupaTe NOIXOAAUIMIA W3YYEHHBIH METOJ JUIS pEIIeHUS H3yYeHHBIX THIIOB
MaTeMaTHYECKUX 3aJ1a4;

e |lpuBoauTh mNpHUMEpPHl MATEMAaTUYECKUX  3aKOHOMEpPHOCTEM B OKpPY’KaoIIeH
JEWCTBUTENFHOCTH U MTPOU3BEACHUSIX UCKYCCTBA.

BbINyCKHHUK MOJIYYHT BO3MOKHOCTH HAYYUThCS B 9 Kilacce /15l o0ecnedeHusl BO3MOKHOCTH
YCIENIHOT0 MPOA0IKeHHs 00pa30BaHHUA HA 6A30BOM U YIJIy0JIeHHOM YPOBHAX

JJIeMEeHTbI TEOPUH MHOKECTB U MATEeMATHYECKOH JJOTMKH

o Onepuposamb NOHAMUAMU:  ONpedeleHue, meopemd, aKCUoMd, MHONMCECMBO,
XapakmepucmuKky MHONCECMBa, JJeMeHm MHONCecCmed, Nycmoe, KOHeYyHOoe U OecKOHeyHoe
MHOIHCECB0, NOOMHONCECMBO, NPUHAOTEHCHOCHb, BKIIOYUEHUE, PABEHCINBO MHONCECTE,

®  U300padiCamb MHONCECMBA U OMHOULEHUE MHONMCECTE C NOMOWbIO KPY208 Diliepa,

®  onpeodenimv NPUHAONIEHCHOCMb INIEMEHMA MHONCECMEBY, 00bEOUHEHUIO U NepeceyeHuio
MHOJCECmS;

®  3a00a6amb MHONICECMBO C NOMOWbIO NEPEUUCTIEHUS ITEMEHMO08, CTIOBECHO20 ONUCAHUS,

®  onepuposamv NOHAMUAMIU: BbICKA3bIBAHUE, UCIIUHHOCMb U JIONCHOCHb 8blCKA3bI8AHUS,
ompuyanue 8biCKA3bl8AHUL, ONePayuu HA0 8bICKA3LIGAHUAMU. U, UIU, He, YCIO08HbIE 8bICKA3bIBAHUS]
(umnauxayuu);

®  CcmMpoums GbICKA3bIBAHUS, OMPUYAHUSL 8bICKA3bIGAHUI.
B noBceqHeBHON KM3HHM M IIPU U3YyYE€HHUH JPYIUX NPEAMETOB:

®  cmpoumbs Yenoyku YMO3IAKIIOYEHUL HA OCHOBE UCNONb308AHUSA NPABGUIL IO2UKU,

®  UCNONBL306AMb  MHONCECMBA, ONepayuu ¢ MHOMCECM8AMu, ux epaguueckoe
npeocmasnenue Ojisk ONUCAHUS PEeATIbHbIX NPOYECCO8 U ABTEHU.
Yucaa

e  Onepuposamb NOHAMUAMU: MHOICECMEO HAMYPANbHBIX YUCET, MHONCECMBO UYenblX
yycen, MHOJICECMBO PAYUOHATbHBIX HUCEN, UPPAYUOHATIbHOE YUCNO0, KEAOPAMHBI KOpPEeHb,
MHOJICECBO OCUICMBUMENbHbIX YUCEeT, 2e0OMEeMPUYecKas UHmMepnpemayus HAmypaibHbuIX, Yeblx,
PAYUOHATIbHBIX, OEUCMBUMENbHBIX YUCE,

®  NOHUMAMb U OOBACHAMb CMBICT HOSUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOAHAMb BLIYUCTIEHUS, 8 MOM YUCIe C UCNONb308AHUEM NPUEMOE DAYUOHANbHBIX
8bIYUCTCHUU,

®  BLINOAHAMY OKPY2IeHUE PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  CPABHUBAMb PAYUOHANbHBIE U UPPAYUOHANLHBLE YUCTA,

®  npedcmasiAmb payUoOHAIbHOE YUCILO 8 8Ude 0eCAMUUHOU 0poouU

®  YNopA00UUBAMb YUCIA, 3ANUCAHHbBIE 8 8UOe OOLIKHOBEHHOU U 0eCAMUYHOU OpoOuU,

e naxooums HOJ u HOK uucen u ucnonv3o8ams ux npu peuwienuu 3a0ay.
B noBceqHeBHO¥ KM3HM M NIPU U3YYE€HHUH JPYIUX NPeAMETOB:

®  NPUMEHAMb NPAGUILA NPUOTIUICEHHBIX BLIYUCTEHUL NPU peuleHul NPAKMUYecKUx 3a0ay u
peutenuu 3a0a4 Opyeux yueOHbix npeomemos;

®  GLINOAHAMb CpAGHEHUEe Pe3VIbMAMo8 GblUUCIeHU NPU peuleHUul NPaKmuyeckux 3aad,
8 MOM YUCLEe NPUOTUNCEHHBIX BbIYUCTICHULL,

®  cocmasnams U OYEHUBAMb YUCI08ble BbIPANCEHUS NPU PEUEHUU NPAKMUYECKUX 3a0ay U
3a0ay u3 Opyaux y4eOHvlx npeomemos,

®  3anucvléams U OKPYlAMb YUCIOBble 3HAUEHUS PealbHbIX BeIUUUH C UCNOIb308AHUEM
PA3HBIX CUCTEM U3MEPEHU.



ToxnecTBeHHbIE IPe0OPa30BaAHUA

e Onepuposamv NOHAMUAMU CIMENEHU C HAMYPATbHLIM NOKA3amenem, CmeneHu ¢ Yeaivim
OMpUyamenbHbiM NOKA3amenem,

®  GLINOAHAMbL NPeoOPA308aHUSA  YENbIX  BbIPAXCEHUU. Oelicmeusi ¢ O0OHOUEeHaMU
(cnooicenue, GvluUMAHUE, YMHOMCEHUE), OeUCmeuUsi ¢ MHO20YIEeHAMU (CNOJCeHUe, BblYUMAaHUe,
VMHOCEHUE),

®  GLINONHAMb PA3IONCEHUE MHOLOUICHO8 HA MHONCUMENU OOHUM U3 CNOC0008: 8biHeceHUe
3a CKOOKY, 2PYINUPOBKA, UCNONb308AHUE POPMY COKPAUJEHHO20 YMHONCEHUSL,

®  guidenamb K8aopam CyMmbl U pa3HOCMU OOHOUJIEHO8,

®  PAackIaovlamv HA MHONCUMENU KBAOPAMHbIUL  MPEXUIeH;

®  GLINONHAMbL NPeodPA308AHUS  GbIPANCEHUN, COOEPHCAWUX CMEneHu ¢  Yeavblmu
ompuyamenbHelMU  NOKA3ameniaMy, nepexooums Om 3anucu 6 6uoe CmeneHu ¢ Yelvlm
ompuyamenbHblM NOKa3amenem K 3anucu 8 uoe opoou;

®  GLINONHAML Npeobpaszo8aHuss OPOOHO-PAYUOHANLHBIX — BLIPANCEHUU:  COKpaujeHue
Opobeii, npusedenue anreedopaudeckux opoodel K odwemy 3HameHamento, CloNHceHue, YMHONMCeHUe,
OelleHue aneebpaudeckux Opoobet, 6036edeHUe aleeOpaudeckol Opoou 6 HaAmypaibHylo U Yeryio
OMpUYAMENbHYIO CIMEeNneHb,

®  GLINONHAMb NPEoOPAZOBAHUSA BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbBLE KOPHU,

®  gblOenAMb K8AOpam CYMMbl UNU PAZHOCMU O8VUNIEHA 8 BbIPANCEHUAX, COOEPHCAUIUX
K6aopammubvle KOpHU,

®  BLINOJHAMb NPEoOPAZOBAHUS BIPANCEHUL, COOEPAHCAUUX MOOYTb.
B noBceaHeBHOM KU3HHM ¥ MIPH U3YYEHUH APYTUX MPEAMETOB:

®  GLINONHAMb NPeobPa308aHUs U OCUCMBUL C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
suoe;

®  GLINONHAMb NPEeoOPA308aAHUSL ANICEOPAUYECKUX BbIPANCEHUL NPU peulenuy 3a0ay Opy2ux
VUEOHBIX NPEOMEMO8.
YpaBHeHUs] M HEPABEHCTBA

o Onepuposamv NOHAMUAMU. YpABHEHUe, HEPABEHCHB0, KOPEHb YPAGHEHUs, peuleHue
HepageHcmea, pAaeHOCUNIbHblE YpasHeHus, o0nacms onpeoeieHus ypaeHeHus (Hepaeencmaa,
cucmemvl ypagHeHUll Uy HepaseHCcms),

®  pewiams JUHEliHble YPAGHEHUs U YPABHEHUs, C800UMble K JUHEUHbIM C HOMOWbIO
MOHCOeCMBEeHHbIX NPeobPa3068aHUlL,

®  peuwiams K8aOpamHvle YPAGHeHUs U YPAGHEHUs, C80OUMble K K8AOPAMHBbIM C NOMOUbIO
MONCOeCMBEeHHbIX NPeobPa3068aHUlL,

®  peuwams OpoOHO-UHElIHbIE YDAGHEHUSL,

® pewams  npocmelwiue  UPPAYUOHANbHbIE  VPAGHEHUs  QUOA Jf (X) =a,
VT = a0

e  pewams ypagHenus 6uoa X" =a;
®  peuwiams YpagHeHUs CHOCOOOM PA3NONCEHUS. HA MHONCUMENU U 3AMeHbL NePeMEeHHO,

®  UCNONB306aMb MEMOO UHMEPBANO8 Ol PeUeHUs. Yeablx U OpPOOHO-PAYUOHAIbHBIX
Hepasencms;

®  pewams TUHEUHbLE YPAGHEHUS U HEPABEHCMEA C NAPAMEMPAMU,

®  pewams HeCI0HCHbIE K8AOPAMHbLE YPABHEHUsL C NAPAMEMPOM,

®  peuams HeCIOHCHbIE CUCMEMbL TUHEUHBIX YPAGHEHUTL C NaApaAMempamu,

®  peuams HeCIONCHbLE YPAGHEHUS 8 YeNblX YUCTIAX.
B noBceqHeBHO¥ *KM3HU ¥ TPU U3YYEHUH JPYTUX MPEAMETOB:

® cocmaenimv U peulamsv JUHelHble U KEAOPAMHble YPAGHEHUs, YPAGHeHUs, K HUM
c8ooAwUecs, cucmembvl TUHEUHbIX YPAGHEHUl, HePABeHCE NpU peuleHuu 3a0ay Opyeux y4eOHbIX
npeomemos;



®  GLINOAHAMbL OYEHKY Npagoonoododusi pe3yibmamos, NoAYYAeMblX Npu peuleHuu
JIUHEIHBIX U K8AOPAMHBIX YPAGHEHUL U CUCTEM TUHEUHbIX YPAGHEHUl U HEPABEHCME NPU peuleHUU
3a0ay Opy2ux y4eOHbIX npeomMemos;

®  guLIOUpamb COOMBEMCMBYIOWUE YPABHEHUs, HEPABEHCMBAd Ul UX CUCmeMbl 07
COCMABIeHUS MAMEMAMUYeCKOL MOOenU 3a0AHHOU PealbHOU CUMyayuu uiu NPUKIaoHol 3a0adu,

®  YMemb UHMEPNPEMUpO8ams NOLYYEHHbIU NPU PeueHUU YPABHEeHUs, HepaseHCmea Uil
cucmemul pe3yibmam 6 KOHMeKCme 3a0aHHOU PeailbHOU CUmMyayuu uiu NPUKIaoHou 3a0adu.
DyHKUUHA

e  Onepuposameb noHAMUAMU: DYHKYUOHANbHAS 3A6UCUMOCMb, (DYHKYUs, 2pagux
@yHKyuu, cnocobsl 3a0anus QYHKYUU, apeymeHm u 3HauveHnue yHKyuu, obracms onpeoeieHus: u
MHOJCECMBO — 3HAYEHUU  (DYHKYuu, HYIU  QYHKYuu, NpoMedtCymku  3HAKONOCMOSAHCMEA,
MOHOMOHHOCMb QYHKYUU, YeMHOCMb/HeUemHOCb (YHKYULU,

e cmpoums epaghuxu JIUHEUHOL, K8AOpaAmuyHou @ynkyuil, 0bpamuoli
NPONOPYUOHATLHOCIU, PYHKYUU 8UOA: Y = a+%b, y=~x,y=%x, y=|x;

® Ha npumepe K8AOPAMUYHOU (DYHKYUU, UCHOIL308AMb Npeobpa3zosanus epaguxa
ynxyuu Y=Ff(X) ons nocmpoenus epagpuxos pynxyuil y = af (kx +b)+c ;

® cocmasnams YpasHeHUusi NPAMOU NO 3A0AHHLIM YCI0GUSAM: NPOX0ooaujell uepes 0s8e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0Oosauell yepes OaHHYI0 MOYK)Y U NApallelbHOtU OaAHHOU
NpAMOU,

® uccredosamov YHKYUIO O ee epaguxy;

®  HAX00UMb  MHOJNCECMBO  3HAYEHUU, HYIU, NPOMENCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU (DYHKYUL,

®  onepuposamv NOHAMUAMU. NOCAEO08AMENLHOCMb, aApPUPMEeMU4ecKas npocpeccs,
2eoMempuyeckas npoepeccusi;

®  pewams 3a0ayu HA APUPMEMUYECKVIO U 2eOMEMPUYECKYIO NPOSPECCUIO.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YYEHHUU IPYTUX MPEAMETOB:

®  ULIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEANbHYI0 3A8UCUMOCHb WU NPOYECC NO UX
XapakmepucmuKkam,

®  UCNONL308AMb CBOUCMEA U 2PAPUK KEAOPAMUYHOU (DYHKYUU NpU PeueHuu 3a0ay u3
Opy2ux yueOHblx npeomemos.
TekcToBBIC 3a1a4YH

o Pewams npocmvle U CIONCHbIE 3A0A4U PA3HLIX MUNOG, d MAKI’CE 3A0a4U NOBLIULEHHOU
mpyoHocmu,

®  UCNONL308aMb PA3HLIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CILOJNCHBIX 3a0ay 05
HOCMPOEHUsL NOUCKOBOLL CXeMbl U PeuleHUst 3a0ay,

®  paziuuames MOOelb MEKCMmAa U MOOelb PeuleHus 3a0adu, KOHCMPYUposams K OOHOU
MOOenu peuerusi HeCI0NCHOU 3a0ayu paszuvlie MoOelu MeKCma 3a0a4du;

®  3HAMb U NPUMEHAMb 00a cNOCcoba NOUCKA peuleHust 3a0ay (om mpebo8aHus K yCio8uio
U om yCiosus kK mpebosanuio);

®  MOOenUpo8amb PAcCylcOeHUst NPU NOUCKE PEUEHUs. 3a0ay ¢ NOMOWbIO 2PpAgh-cxembl,

®  8blOeNAMb IMANbL peulenUsl 3a0auU U COOePAHCAHUE KadCO020 2manda,

®  yumemb GbIOUPAML ONMUMAILHBIL MemoO peuleHUus 3a0aqu U O0CO3HABAMb 6blOOP
MEmMooda, paccmMampueamv PpasiudHble Memoobl, HAXOOUMb PA3Hble PEUeHUsT 3a0adu, eciu
B03MOJICHO,

®  QHATUBUPOBAMDb 3aMPYOHEHUs NPU PEULEHUU 3A0at;

®  GLINOAHAMb pPA3IUYHbIE NPEoOPA308aHUSA NPEONIONCEHHOU 3a0ayll, KOHCMPYUPOSAMb
HO8ble 3a0ayu U3 OAHHOU, 8 MOM Yucie 0opammble;

®  UHMEpNpemupo8amsb  GbIYUCIUMENbHbIE —pe3yIbmamsl 6  3adaue,  UCCIe008amy
NOyYeHHOe peuleHue 3a0a4u;



®  QHANUZUPOBANL BCEBOZMONCHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX 00BEKMO8
U UBMEHeHUe UX XAPAKmepucmuk Npu COBMECHMHOM OBUICEHUU (CKOPOCMb, 8peMs, pAcCmosHuUe)
npu peweHuu 3a0a4 Ha O08udiCeHue 08yX 00bEKmMOo8 KaK 6 OOHOM, MAK U 6 NPOMUBONONONCHBIX
HAanpasieHusx;

®  UCCe008amb BCE8O3MONCHbBIE CUMYAYUU NPU peuleHUul 3a0ay HA O8UdCeHue no pexe,
PAccMampusams pazmvie CUCHEMbl OmMcyema,

®  pewiams pazHOOOPA3HbIE 3A0AYU KHA HACMUY,

®  pewamsb U 000CHOBLIBAMb C80€ peuleHUue 3a0ay (8bl0enamb MaAMeMamuieckKyo 0CHOB))
Ha HAX0JCOeHUe Yacmuy YUCia U Yucia no e20 Yacmu Ha 0CHO8e KOHKPEMHO20 CMbLCIA Opoou;

®  0CO3HABAMb U OOBACHAMb UOSHMUYHOCb 3A0AY PA3HLIX MUNOS, CEA3BIEAIOWUX MPU
BeUYUHBL (Ha pabomy, HA NOKYNKU, HA OBUJCEHUEe), 8blOeNdmb MU BelUYUHbL U OMHOUEHUS.
MedHCOYy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ad, KOHCMpPYupogams coOCMEeHHble 3a0ay
VKA3AHHBIX MUNO8;

®  gnademv OCHOBHbIMU MEMOOAMU PeUleHUsl 3a0ay HA CMeCU, CNABbl, KOHYEHMPayuu,

®  pewiams 3a0ayu HA NPOYEHMDbL, 8 MOM HUC]Ie, CIOHCHbIe NPOYEHMbL ¢ 0OOCHOBAHUEM,
UCNONBL3YS paA3HbLE CNOCOObI;

®  pewiams n02uUtecKuUe 340U PAHLIMU CNOCOOAMU, 8 MOM YUCe, ¢ 08YMs OJLOKAMU U C
mpemsi O10KaAMU OAHHBIX C NOMOWbIO MadIuy,

® pewams 3a0auu N0 KOMOUHAMOpUKe U Meopuu 6epOSMHOCME HA OCHOBe
UCNONb308AHUS U3YHUEHHBIX MEMO008 U 0DOCHOBLIBAMb PelleHUe,

®  peuwams HeCNONCHbLE 3a0adU NO MAMEMAMUYeCKol CIamucmuke;

®  061a0emb OCHOBHbLIMU MEMOOAMU PeUleHUsl CIOHCEMHbIX 3a0ay: apupmemuyeckull,
aneebpauveckuil, nepebop 8apuanmos, 2eoOMempudecKull, epapuieckui, NPUMEHmMs UX 8 HOBbIX N0
CPABHEHUIO C UZYYEHHBIMU CUMYAYUSIX.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YYEHHUH IPYTUX MPEAMETOB:

® guidenamb NpU peuleHuu 3a0ay Xapakmepucmuku paccMampueaemou 6 3adaue
cumyayuuy, OmIuyHvle OMm DedanbHblX (me, om KOMOpvblX aOCMpacupo8aiucs), KOHCMpyuposams
HOBble CUMYayuu ¢ YYemom HSMux XapaKkmepucmux, 6 YACMHOCMU, NPU peuweHuu 3a0ay Ha
KOHYeHmpayuu, y4umsléams NIOMHOCHb Geujecmad;

®  pewams u KOHCMPYUPOBAMb 3A0AUU HA OCHOBE PACCMOMPEHUsL PEAIbHbIX CUMYayull, 6
KOMOPbIX He Mpebyemcs MOYHbIU GbIYUCTUNENbHBLI Pe3VIbman;

®  pewams 3a0auu HA OBUNCEHUE NO PeKe, PACCMAMPUBASL PA3HbLE CUCMEMbl OMCYemd.
CraTncTUKa U TeOpHsi BEPOATHOCTEM

o Onepuposame NOHAMUAMU. CIONOUAMbBLE U KPY2OBble OUASPAMMbL, MAOIUYbL OAHHBIX,
cpedHee apugmemuueckoe, MeOuaHa, HauboIbulee U HAUMEHbULee 3HAYeHUs BbIOOPKU, pPAZMax
8bIOOPKU, OUCNEPCUSL U CMAHOAPMHOe OMKIOHEHUE, CLYHAUHAL USMEHYUBOCTD,

®  u3BIEKAMb UHPOPMAYUIO, NPEOCMABIIEHHYIO 8 MAOIUYAX, HA OUAPAMMAX, 2paAuKax;,

® cocmasnsims madbauYybl, CMPOUMb OUASPAMMYL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepuposéamv NOHAMUAMU: (DAKMOPUAN HUCIA, NEePeCMAHOBKU U  COYEMAHUs,
mpeyeonvrux Ilackans,

®  NPUMEHAMb NPABGUILO NPOU3BEOCHUSI NPU PEUEHUU KOMOUHAMOPHBIX 3a0a4;

®  onepuposéamv NOHAMUAMU: CAVYAUHLIL ONbIM, CAYYAUHBIL  6bIOOP, UCHBIMAHUE,
aleMenmapHoe  ciyuaiHoe coovimue  (UCXo0), Klaccuueckoe —OnpeoeieHue  8eposmHOCmU
CYHALIHO20 COObIMUSL, Onepayuu Hao CIYYAUHBIMU COOLIMUSAMU,

®  npedcmasiamsv UHGOPMAYUIO ¢ NOMOWDBIO KpY208 Diliepa,

®  peuwams 3a0ayuU HA BLIYUCTICHUE BEPOSMHOCMU C NOOCYEMOM KOIUYeCmE8d 6apUAHmMos ¢
HNOMOWbIO KOMOUHATNOPUKU.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPEIMETOB:

®  Uu361eKAMb, UHMEPNPEMUPOBAMYb U NPeodPa308bI8aMb UHGOPMAYUIO, NPEOCMABIeHHYIO
6 mabauyax, Ha OUAzPamMMax, epapuKrax, Ompaxicarouwyio c6OUCMEa U XapaKmepucmuky peailbHbixX
npoyeccos u A1eHull;



L4 onpeaeﬂﬂmb cmamucmudeckue xapakmepucnmuku 6bl60p0K no ma@zuuaM,
duaepaMMaM, zpaqbuKaM, BbINOJIHAMb CPABHEHUE 6 3A6UCUMOCMU OmM Yelu PeULeHUA 3(10(1’!1/{,'
L4 OYeHusambvp 6€pPOANTHOCMb pealbHblX cobblmuil U s6/1eHU.

IInanupyemMsble pe3yJbTaThl H3y4eHHs aaredpol B 9 Ki1acce

5 YpaBHeHus
Obyuarowuiica Hayuumcs:

- peuaTh CUCTEMBI JIByX YPABHEHUH C JABYMS IIEPEMEHHBIMU;

- [IOHMMAaTh YPaBHEHUE KaK Ba)KHEHIIYI0O MaTeMaTHYECKYI0 MOJENb JJIs ONHUCAaHUS U
U3Y4YEHHs pa3HOOOpa3HbIX pEaJbHBIX CHUTYalUil, peuiaTb TEKCTOBBIE 3aJaud alredpandeckum
METOJI0M;

- MPUMEHSATH rpadudeckre NpeACTaBICHUS ISl HCCICOBAHUS M PEIICHHS CUCTEM
YpaBHEHUH € ABYMS IEPEMEHHBIMHU.

Obyuarowuiics NOIYUUM B03MOACHOCIb!

- OBJIQJIETh CHEUMaIbHBIMU NPUEMaMU pELIEHUS CHCTEM YypaBHEHHil; YBEpPEHHO
MPUMEHSTH anmnapar ypaBHEHUH JUIsl pelleHHs pa3HOOOpas3HbIX 3ajady M3 MaTeMaTUKH, CMEXHBIX
MIPEIMETOB, MPAKTUKH;

- MPUMEHSTH rpapuuecKre MpeICTaBICHUs sl UCCIIeI0BaHUs CUCTEM YpPaBHEHMIH,
coJiepKaliux OyKBeHHbIE KOAPPUIIUEHTHI.

HepasencrBa
Obyyarowuiicss Hay4umcs:

- TIOHUMAaTh TEPMHUHOJIOTHIO M CUMBOJIMKY, CBSI3aHHBIE C OTHOIIICHUEM HEPABEHCTBA, CBOMCTBA
YHCIIOBBIX HEPABEHCTB;

- pelaTh JIMHEHHbIE HEPABEHCTBA C OJTHOM MTEPEMEHHOM U UX CUCTEMBI; pElIaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPOI Ha rpaduyeckue

MIpe/ICTaBJICHMUS;

MIPUMEHSTH alapaT HepaBeHCTB JUIsl pElISHUs 3a/1a4 U3 Pa3IMYHbIX Pa3esioB Kypca.
Obyuarowuiica noay4um 603MOHNCHOCIb:

- OBJIaJIeTh Pa3HOOOpPA3HBIMU NpHUEMAMU JI0OKA3aTENIbCTBA HEPABEHCTB; YBEPEHHO
MIPUMEHSTH anmnapaT HEpaBEHCTB Ui PEIIeHUs pa3HOOOpa3HbIX MaTeMaTHYeCcKUX 3ajad, 3a/1ad u3
CMEXHBIX IIPEIMETOB U MPAKTUKH;

- NpUMEHSATH rpaduvecKue MpeaCTaBICHUS IS UCCIEA0BAHNS HEPABEHCTB, CUCTEM
HEPaBEHCTB, COJCPKAITUX OYKBEHHBIC KOI(PPHUITUEHTHI.

D yHKIUHA

Obyuarowuiicss Hayuumcs:

- MMOHUMATh U UCTIOJB30BaTh (YHKIIMOHATbHBIE TIOHATHUS, S3bIK (TEPMUHBL,
CUMBOJIMYECKHE 0003HAYCHHUS ),

- CTPOUTH rpaUKuU dIEMEHTAPHBIX (DYHKIINI, HCCIET0BATh CBOMCTBA YHCIOBBIX (PYHKINN
Ha OCHOBE MU3y4YEHUS MOBEICHUS UX IpaUuKoB;

- MOHUMAaTh (PYHKIMIO KaK BAXKHEUIIYIO MaTEeMaTHUeCKyl0 MOJENb MJs ONHUCaHUs
MIPOLIECCOB U ABJICHUHN OKPYXKAIOMIEr0 MUPA, IPUMEHATh (YHKIIMOHATIBHBIN S3bIK Ui OMHCAHUS U
WCCIIeTIOBAHUS 3aBUCUMOCTEN MEX Iy PU3NIECKIMU BEIMYUHAMM;

- MMOHUMATh U UCTIOJB30BaTh SA3bIK MOCIEI0BATEIHHOCTEN (TEPMUHBI, CHMBOJIHYECKHE
0003HaYeHMUS);

- NpUMEHSITh  (OPMYINBI, CBsSI3aHHBIE C  apU(PMETUYECKON U  TeoMeTpUYecKou
MPOTPECCUSIMH, U ammapar, CQOPMUPOBAHHBINA MPU U3YUYEHUHU JIPYTHX Pa3JesioB Kypca, K pelIeHHIO
3a/1a4, B TOM YHCJIEe C KOHTEKCTOM U3 PEallbHOM KU3HHU.

Obyuarowuiics NOIYUUM 803MONCHOCNb!

- MIPOBOJIUTH WCCIIEIOBAHUS, CBA3aHHBIE C M3YYCHHEM CBOMCTB (DYHKIMI, B TOM YHUCIE C
WCIOJIb30BAHMEM KOMIIBIOTEpPa; HAa OCHOBE TpadUKOB M3Yy4EHHBIX (YHKIHMA CTPOHUTH Ooliee
cloXxHbIe Tpaduku (KyCOUHO-33aJaHHBIC, C «BBIKOJIOTHIMIY» TOYKAMH U T.11.);



- UCIOJB30BaTh ()YHKIIMOHAIBHBIEC IPEICTABICHHS U CBOUCTBA (DYHKIMI pereHus
MaTeMaTUYECKUX 3a/1a4 U3 Pa3JINYHbIX Pa3JEeoB Kypca;

- pemaTh KOMOWHUPOBAHHBIE 33/a4d C TMPUMEHEHHEM (GOopMyl N-TO 4YiICHAa U CYMMBI
MEPBHIX N WICHOB apu(METHUECKON U T€OMETPUUYECKON MPOTPECCUid, MPUMEHSS IIPU 3TOM armapar
YPaBHEHUH U HEPABEHCTB;

- MOHUMAaTh apUPMETUYECKYI0 M T'COMETPUYECKYI0 TMPOTPECCHH KakK  (PYHKIHH
HATYpaJIbHOTO apryMEHTA; CBS3bIBATh apU(METHUYECKYIO MPOTPECCHI0 C JIMHEHHBIM POCTOM,
F€OMETPHUUYECKYIO — C DKCIIOHEHIIHAJIBHBIM POCTOM.

DJieMeHThI NPUKJIATHOH MATeMATHKH

Obyuarowuiics Hayuumcs:

- WCIIOJIb30BaTh B X0JI€ PEIICHUS 3a/1a4 JIEMEHTAPHBIE TIPEJICTABIICHUS, CBSI3aHHBIE C
MPUOIMKEHHBIMU 3HAYCHUSIMH BEJIMYUH;

- WCIIOJIb30BaTh MPOCTEHIINE CTIOCOOBI TPEICTABIICHUS 1 aHAJIM3a CTATUCTHYECKUX
JTAHHEIX

- HaXO0JIUTh OTHOCUTEJIHHYIO YACTOTY U BEPOSTHOCTh CIIYUallHOTO COOBITHS;

- peraTh KOMOMHATOPHBIE 33/1a4l Ha HAX0KJICHHE Yncia 00bEKTOB UM KOMOUHAITUH.
Obyuarowuiicst NOIY4Um 603MOHNCHOCMb!

- TOHATh, YTO YHCIIOBBIC IAHHBIE, KOTOPHIE UCTIOJIb3YIOTCS JJI XapaKTePUCTUKH OOBEKTOB
OKPYXAIOIET0 MHpAa, SBISIOTCS MPEUMYIIECTBEHHO MNPUOMMKEHHBIMH, YTO TIO  3aIlHUCH
MPUOIHKEHHBIX
3HAYEHHM, CcoJep)Kamuxcs B HMHPOPMAIMOHHBIX HMCTOYHUKAX, MOXHO CYIUTh O TOTPEIIHOCTH
MPUOIKEHNUS;

- MOHATh, YTO TOTPEIIHOCTh pPE3yJbTaTa BBIYUCICHUN JOJKHA OBITH COM3MEpHMaA C
MTOTPEITHOCTHIO UCXOIHBIX JTAHHBIX;

- MPUOOPECTH TIEPBOHAYAIILHBIN OIBIT OpraHU3auu cOOpa NaHHBIX MPH MTPOBEICHUU
ompoca OOIIEeCTBEHHOTO0 MHEHHs, OCYIIECTBIATh UX aHAIM3, MPEACTABIATh PE3YJIbTAaThl OMpOca B
BH/JIC TaOJHIIBI, TUATPAMMBI;

- MPUOOPECTH OMBIT MPOBEJICHUS CIIYYaiHBIX SKCIIEPUMEHTOB, B TOM YHCJIE€ C IIOMOIIIBIO
KOMIIBIOTEPHOTO MOJICTUPOBAHUS, HHTEPIIPETAIIUN UX PE3YJIbTATOB;

- Hay4UThCSI HEKOTOPHIM CIEIIUATBLHBIM MPUEMaM peIlieHUsI KOMOMHATOPHBIX 3a7ad.

Conep:xanue Kypca aare0dpsbl 9 kiacca
1. HepaBeHncrtaa.
UucnoBbsle HEpaBEHCTBA W WX CBOWcCTBa. [loWwIEHHOE CJIOKEHHE W YMHOXXEHHUE YHCIIOBBIX
HepaBeHCTB. JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI.
OcHOBHasg  IIeJIb — O3HAKOMHUTBH y4aIllUXCs ¢ MPUMEHCHHE: HEPABEHCTB JIJIsl OIICHKW 3HAYCHUM
BBIPKEHUH, BBIPA0OTAaTh YMEHHUE pelllaTh JIMHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHOW U UX
cuctembl. CBOMCTBA YHCIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, Ha KOTOPOW OCHOBAHO pEIICHHE
JTUHEIHBIX HEPaBEHCTB C OJHOM mepeMeHHOW. TeopeMbl O MOUYIEHHOM CIOKEHUU U YMHOXCHUH
HEPAaBEHCTB HAXOJWUTh MPUMEHEHHE IPHU BBHIMOJIHEHUHM MPOCTEUIINX YIPAKHEHUM HAa OLEHKY
BBIPOKEHUN MO METOAy TpaHull. BBoaaTcs mMOHSTHS aOCOTIOTHOM MOTPEIIHOCTH W TOYHOCTHU
MpUOIMHKEHUS, OTHOCUTEIBHOW MOTPEIIHOCTH. YMEHHS MPOBOJAUTH ACAYKTUBHBIC PACCYKICHHS
MOJIYYarOT Pa3BUTHE KaK IpPH JOKa3aTelbCTBaX YKA3aHHBIX TEOPEM, TaK M MpPU BBIINOJHEHUU
YIPa)KHEHHUI Ha I0Ka3aTeIbCTBA HEPABEHCTB.
B cBs3u ¢ penieHueM JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHO: JAeTCsl MOHATHE O YUCIOBBIX
MIPOMEXKYTKaX, BBOISATCS COOTBETCTBYIOIIME Ha3BaHUS W o0Oo3HaueHHs. PaccMoTpeHUIo cuctem
HEpPAaBEHCTB OJHOM MEPEMEHHOM NPEALIECTBYET O3HAKOMJIEHHE YYallUXCAd C MOHATUAMHU
nepeceyeHus 1 00beTUHEHHS] MHOKECTB.
[Ipu pemieHrMH HEPABEHCTB HCIOJB3YIOTCS CBOWCTBA PABHOCHIIBHBIX HEPABEHCTB,  KOTOPHIE
Pa3BACHSIOTCS Ha KOHKPETHBIX npuMmepax. Oco0oe BHUMaHHE CIEAyeT YACTUTh OTPaOOTKEe YMEHUS
pemar mpocTelle HepaBeHCTBAa BUAA ax >b, ax <b, OCTaHOBUBIIHMCH CHENHAIBLHO Ha Ciydae,
xorga <0.



B aroil Teme paccMarpuBaeTcs TAKKE PEIICHUE CHUCTEM JBYX JIMHEWHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM, B YACTHOCTH TaKUX, KOTOPBIE 3aIIMCaHbl B BUJIE IBOMHBIX HEPABEHCTB.

Y4eHuk HayuuTcs:

Pacnosnasams M TIpUBOANUTH TPUMEPHI YMCIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMU,
JIMHEWHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOM, IBOMHBIX HEPABEHCTB.

Dopmynuposams:

ONIIPENETICHUS: CPABHEHUS JIBYX 4YHCEll, pellieHHsT HEpaBEeHCTBAa C OJHON IEepEeMEHHOM,
PaBHOCHJIbHBIX HEPABEHCTB, PELIEHUS CHUCTEMbl HEPAaBEHCTB C OJIHOM IepeMeHHOH, olnactu
OTIpE/ICNICHUS BBIPAXKECHMUS;

CBOMCTBA UMCIIOBBIX HEPABEHCTB, CIOKEHHUS M YMHOKEHUS YUCIOBBIX HEPABEHCTB

/lokazvleams: CBOWCTBA YHMCIOBBIX HEPABEHCTB, TEOPEMbI O CIOKEHUU U YMHOKEHUU UYHCIOBBIX
HEPABEHCTB.

Pewamy nuHeliHble HEpaBEHCTBA. 3alUChIBaTh PEIIEHUS HEPABEHCTB UM HX CUCTEM B BUJE
YHCJIOBBIX IPOMEXKYTKOB, 00bEIMHEHUS, IEPECEUEHNUs] YUCIOBBIX MPOMEKYTKOB. Pemiate cucremy
HEpPaBEHCTB € OJHOW mnepeMeHHOW. OrneHuBaTh 3HaueHUEe BbIpaxkeHus. M3o0paxarh Ha
KOOPJIMHATHON MPSIMOM 3aJJaHHbIE HEPABEHCTBAMU YHCIIOBBIE TIPOMEXKYTKI

2.1. KsaaparuuynHas QyHKUHs.

Oynkuus. CpoiictBa QyHkuui. KBaapaTHsiii TpexwieH. Pa3nokeHue KBaJpaTHOTO TpexuwieHa Ha
MHoxuTen. DyrKIHNs y = ax> + bx + ¢, ee cBoiicTa u rpaduk. CTeneHHas ByHKIISL.

OcHOBHas 1eJIb — pPacCIIUPUTh CBEJCHHUSI O CBOMCTBAX (PYHKIMH, O3HAKOMHTH YYAIIUXCA CO
CBOMCTBaMH U IrpaKOM KBaJpaTUUHON QYHKINH.

B nauane tembl cucteMaTu3upyroTcs cBeAeHUS O (GYHKUUSX. [IOBTOPSIIOTCS OCHOBHbBIE MOHSTHS:
(GyHKIMS, apryMeHT, o01acTh onpeaeneHus GyHKuuu, rpapuk. /{aroTcs moHATHS O BO3pacTaHUU U
yObIBaHMHM  (PYHKIIMHM, TPOMEXKYTKaX 3HAKOMOCTOSHCTBA. TeM caMbIM co3maeTrcs 0aza ajis
YCBOCHUS CBOWCTB KBAJIpaTUYHOU M CTEMEHHOW (YHKIMH, a TaK¥Ke M1 NadbHEHIIIEro yriyoaeHus
(YHKIIMOHATIBHBIX MPEJCTABICHUN IPU U3YUYEHUH Kypca anreOphl U Havyall aHalln3a.
[ToAroTOBUTENBHBIM IIArOM K W3YYEHUIO CBOMCTB KBaJApaTUYHOM (YHKIMM SIBISETCS  TaKkKe
paccMOTpEHHE BONPOCAa O KBAJAPATHOM TPEXWICHE M €r0 KOPHSX, BBIJICJICHUU KBAJparTa JIBy4JICHa
13 KBAJIPATHOTO TPEXWIEHA, Pa3JI0KEHUH KBAaPATHOIO TPEXUIEHA HA MHOKHUTEIH.

3yuenne KBaJpaTHuHON (PYHKIMM HAYMHAETCS C PACCMOTpeHHs (YHKUUM y = ax’, ee CBOMCTB M
ocoOeHHOCTeH rpaduka, a TaKkKe IPYruX YacTHBIX BUIOB KBaJIpaTUYHOU PyHKIIUU — (YHKUIMHA y =
ax> + b, y = a (x - m)% DTu cBejileHUs MCHOJbL3YIOTCA NPH M3ydEHHUH CBOMCTB KBaApaTHUHOI
¢yHKIME 06mIero BuAa. BaxkHo, 4TOOB! yuamuecs MOHSIM, 4To rpaduk GyHKIUM y = ax? + bx + ¢
MOYeET OBITh TONTydeH M3 rpaduka QyHKIUM y = ax°C IOMOIIBIO JABYX MapalllelbHbIX IEPEHOCOB.
IIpueMbl mocTpoenus: rpaguka GyHKIMH y = ax? + bx + ¢ oTpabaThiBalOTC HAa KOHKPETHBIX
npumepax. [Ipu 3Tom ocoboe BHMMaHUE clieyeT YAeTuTh (GOPMUPOBAHUIO y yUAIIUXCS YMEHUS
yKa3bIBaTh KOOPAMHATHI BEPIIMHBI TapaboJIbl, €€ OCh CAMMETPHUH, HAalIpaBJICHUE BeTBEH MapadoIIbL.
[Ipyn u3ydeHuu 5TOM TeMbl NallbHEWIEe pa3BUTHE TMONIy4aeT YMEHHE HAXOIUTh MO Tpaduky
MPOMEXYTKU BO3pacTaHusd M yObIBaHHUS (PYHKIMHU, a TaKKe MPOMEXKYTKH, B KOTOPBIX (DYHKIHS
COXpaHseT 3HaK.

VYyamuecss 3HaKOMATCS CO CBOWCTBAMHU CTENEHHON (PYHKIMU y = X MpPU YETHOM U HEUETHOM
HaTypaJIbHOM IIOKa3arene N. BBomurcs mnoHAtHe KOpHA N-  creneHu. OHU  MOJIy4aroT
MPEJCTAaBICHUE O HAXOXJIEHUHM 3HAUEHUI KOPHS C MOMOIUIbIO KaJbKYJIATOPa, MPUYEM BbIpaOOTKa
COOTBETCTBYIOLIX YMEHHH He TpedyeTcs.

2.2  HepaBeHcTBa ¢ 0HOIi NepeMeHHOM

Lenbie ypaBHeHUs. J[poOHbIe panMoHanbHble ypaBHeHHs. HepaBeHcTBa BTOPOH CTENEHU C OJTHOU
IepeMeHHON. MeTo1 HHTepBaoB.

OcHOBHas 1eNIb — CHUCTEMAaTU3UPOBaTh U OOOOIIUTH CBEACHHUSA O PELICHUH LENbIX U JPOOHBIX
palnMoHaNbHBIX YpaBHEHHH C OJHOW NepeMeHHO#, cpopMHUpOBaTh YMEHHME pellaTh HEpaBEHCTBA
Bua ax’ + bx + ¢ >0 mnm ax® + bx + ¢ <0, rae a £ 0.

B oroit TeMe 3aBeplaeTcs U3y4eHUE PALMOHAIBHBIX YPABHEHUN C OJHOM IepeMEeHHOW. B cBs3u ¢
TUM HPOBOJUTCS HEKOTOpoe oOoOmieHne u yriyOneHue cBeleHH 00 ypaBHeHHsAX. BBomsrcs



IIOHATHUSA LIEJION0 PAlMOHAIBHOIO YPAaBHEHMS U €r0 CTEICHHU. Ydaluecs 3HAKOMATCS C PELICHHEM
YPAaBHEHUN TPEThEN CTEIEHUM W YETBEPTOM CTEIECHU C MOMOILBIO PA3JIOKEHUS HA MHOXKUTEIH U
BBEJCHUS BCIIOMOTAaTEJIbHOW IIEpEMEHHOM. MeToa peleHus ypaBHEHUN IIyTeM BBEACHUSA
BCIIOMOTATEJBHBIX MEPEMEHHBIX OY/AeT IIMPOKO HCIOJb30BATHCA B JAIbHEHIIEM IMPH PELICHUU
TPUTOHOMETPUYECKHX, JIOTapU(PMUIECKUX U APYTHX BUIOB YpaBHEHHM.
Pacumpsrorcest cBeieHMs 0 pelIeHnH IPOOHBIX pallMOHANIbHBIX ypaBHEHUI. Ydaluecss 3HaKOMSITCS
C HEKOTOPBIMH CIIEHUAJIbHBIMU IPUEMAMU PEIICHUS TAKUX YPAaBHEHUM.
@opMHUpOBaHNE YMEHUH pEIIaTh HEPABEHCTBA BUIA ax?+bx++c>0mm ax? + bx + ¢ <0, rae a #
0, ocymIecTBIsIeTCS C ONOPOH Ha CBEICHUS O TpaduKe KBAAPATUIHON (YHKITHH.
VYyamuecss 3HaKOMATCS € METOJOM HHTEPBAJIOB, ¢ IOMOILIBIO KOTOPOTO PEHIalOTCs HECIOKHBIE
panroHalIbHbIE HEPABEHCTBA.
2.3. HepaBeHcTBa ¢ IByMs NepeMeHHBIMH

VYpaBHeHHE ¢ ABYMS NEpPEMEHHbIMU M ero rpaguk. CucTeMbl ypaBHEHH BTOPOW CTENEHH.
Pemrenne 3agad ¢ NOMOIIBIO CHCTEM YpaBHEHMH BTOpoW creneHu. HepaBeHcTBa ¢ 1Byms
IIEPEMEHHBIMU U UX CHUCTEMBI.
OcHoBHasl 11eJ1b — BbIpa0OTaTh YMEHUE pellaTh MPOCTEHIINE CUCTEMBI, COJEPKAIUE ypaBHEHUE
BTOPOM CTENEHM C JBYMsS IEPEMEHHBIMM, M TE€KCTOBBIE 33/1a4uM C IOMOILNBIO COCTABJICHHS TAKUX
CUCTEM.
B nanHOW Teme 3aBepuiaeTcs M3ydEHHE CUCTEM YPAaBHEHUM € JIBYMs nepeMeHHbIMH. OCHOBHOE
BHUMAaHUE YJAENAETCA CUCTEMaM, B KOTOPBIX OJHO W3 YPABHEHUM IEPBOM CTENEHH, a APYroe
BTOPOM.
W3BecTHbIN y4amuMmcs crnoco0 TOJCTAaHOBKM HAaXOJWUT 3/IeCh JajibHeillliee NpUMEHEHHE |
ITO3BOJIIET CBOJUTH PEIIEHNE TAKMX CUCTEM K PELICHUIO KBAJPAaTHOIO YPaBHEHUSI.
O3HaKOMJICHHE yYallUXCsl ¢ MPUMEPAMH CHUCTEM YPABHEHMM C IBYMs NEPEMEHHBIMH, B KOTOPBIX
o0a ypaBHEHHs BTOPOHl CTENEHHU, JOJDKHO OCYIIECTBIATHCA C JOCTATOYHON OCTOPOKHOCTBIO U
OTPaHMYUBATHCA IPOCTEHIINMHU IIPUMEPAMHU.
[IpuBnedyeHne M3BECTHBIX YdYallMMCS TIpadUKOB MO3BOJSET NMPUBECTH INPHUMEPHI I'paUuecKoro
pemeHuss cucteM ypaBHeHHH. C MOMOIIBI0 TpaduueckuxX MPEACTABICHHH MOXKHO HAarJIsIHO
[I0OKa3aTh YYalUMCS, YTO CHUCTEMBI [BYX YPABHCHMM C JBYMs II€PEMEHHBIMHU: BTOPOH CTENEHU
MOTYT UMETb OJIHO, [1Ba, TPH, YETHIPE PELICHHS UM HE UMETh PELICHU.
PazpaOoTanHbplii MaTeMaTH4eCKUH ammapar IO3BOJIAET CYIIECTBEHHO pPAacCIIMPUTh  KJ1acc
COJZIepKaTeNbHBIX TEKCTOBBIX 3aJa4, PEIIAEMBbIX C IIOMOILBIO CUCTEM YPABHEHUM.
W3ydyeHne TeMbl 3aBEPILACTCS BBEACHUEM IIOHATUN HEPABEHCTBA JIBYMS IIEPEMEHHBIMU U CUCTEMBbI
HEpaBEHCTB C ABYMs nepeMeHHbIMU. CBefeHus o rpadukax ypaBHEHHH ¢ AByMsI N€peMEHHBIMU
HCIOJIB3YIOTCS IIPH WUIIOCTPALIMM MHOKECTB PELICHUI HEKOTOPBIX MPOCTEHIINX HEPABEHCTB C
IBYMsI IEPEMEHHBIMU U UX CUCTEM.
Y4YeHUuK HAYy4YuTCH:
Onucvieams NoHsATHE (QYHKLINHU KaK [IPaBUJIa, YCTAHABIMBAIOILETO CBA3b MEXK/Y JIEMEHTAMHU JIBYX
MHO>KECTB.
Dopmynuposamo.:
ompeneneHus: Hylsd (QyHKIMM; HPOMEXKYTKOB 3HAKOIOCTOSIHCTBA  (YHKUUM;  (QYHKIUH,
Bo3pacratoleit (yObIBaromeil) Ha MHOKECTBE; KBAIpaTUYHON (PYHKIMH; KBaIpaTHOTO HEPABEHCTBA,
CBOICTBA KBaApaTUYHON (PYHKIUH;
IIpaBUJIa MOCTPOEHU rpauKoB GYHKIUI ¢ moMolIbI0 ipeoOpa3oBanmii Buaa f(x) — f(x)+a;
f(x) — f(x + a); f(x) — kf(x).
Crpourts rpaduku QpyHKIIUH ¢ TOMOIIBIO TpeoOpa3oBanmii Buaa f(x)— f(x)+ a;
f(x) — f(x + a); f(x) — kf(x).
Cmpoums rpaduk kBagpatuuHoil ¢pyHkiuu. [lo rpaduky KBagpaTHUHOW (YHKIIMH OMUCHIBATH €€
CBONCTBA.
Onucvieams CXeMaTUYHOE PacIONIOKEHUE MapaboJibl OTHOCUTENHHO OCH a0CIMCcC B 3aBUCHMOCTH
OT 3Haka crapuero koddduiueHTa u TUCKPUMHHAHTA COOTBETCTBYIOUIETO KBaJPAaTHOTO
TPEXWICHA.



Pewamb xBagpaTHBIE HEPABEHCTBA, HCIIOJB3YS CXEMY DPACHOJIOKEHHsS Mapadoiibl OTHOCHTEIBHO
ocu abcrucc.

Onucvieams TpadUUEcKUil METOJ pEIIEeHUS CHCTEeMBbl IBYX YPAaBHEHUH C IBYMS NEPEMEHHBIMH,
METOJi IOJCTAaHOBKM U METOJ CJIOKEHHS [UIsl PEIICHUs CUCTEMBI JBYX YpaBHEHUH C JBYMs
IIEPEMEHHBIMH, OJIHO U3 KOTOPBIX HE ABJISETCS JIMHEHHBIM.

Pewamy TexkcToBble 3a7aud, B KOTOPHIX CHUCTEMA JABYX YpPaBHEHUH C JBYMs I[E€PEMEHHBIMU
SBJIIETCS MaTeMaTH4YEeCKOW MOJIEIbI0 PEAJbHOr0 Ipoliecca, W HHTEPIPETUPOBATh PE3YJIbTAT
pELIEHUS CUCTEMBI

3. DJIeMeHThI PUKJIATHONH MaTeMATHKH.

Maremaruueckoe wmojenupoanue. IIpouentHsie pacuersl. [IpuOIMKEHHBIE BBIYMCICHUS.
OcHoBHblEe MpaBuwia KOMOMHATOpUKH. OTHOCUTENBHAs YacTOTa M BEPOATHOCTH CIIy4ailHOro
coObITHs. Kiaccuueckoe onpezaeneHue BepossTHOCTH. HauanbHble cBeIeHUS O CTaTUCTHKE.
OcHoOBHasl 11eJ1b — 03HaKOMUTh yJalllUuXCsl C IOHSITUAMM NIEPECTAHOBKH, pa3MELICHHs], COUETaHUs U
COOTBETCTBYIOIIMMHU (opMyJaMHu JUIsl MMOJACYETa HMX YHCIA; BBECTH IOHATUS OTHOCHUTEIBHOMN
Y4acTOThI U BEPOSTHOCTH CITYy4allHOTO COOBITHSL.

W3ydyeHrne TeMbl HauWHAETCSl C PELIEHHs 3ajad, B KOTOPHIX TpeOyeTcs COCTaBUTh T€ WJIM HHBIE
KOMOHMHAIIMM 3JEMEHTOB U MOACYUTaTh HUX 4YHCIO. Pa3bsicHsieTcss KOMOMHATOpPHOE MPaBHIIO
YMHO’KEHHUS, KOTOpOE HCHOJb3yeTCs B JaJIbHEWIIEM MpH BbIBoAE (GopMyN JUIsl MOJACYeTa 4Hcia
MEPEeCTaHOBOK, pa3MelleHud U coderaHuid. [Ipy W3ydyeHuMH naHHOrO MaTepuana HeoO0XOAUMO
oOpaTUTh BHUMaHUE YyYaIIMXCS Ha pa3inyle TMOHIATHM «pa3MElIeHHe» U «COUYETaHHuey,
chopMHUpPOBaTh Y HUX YMEHHUE ONPEAENATh, O KAKOM BUJIe KOMOMHALMN UAET peub B 3aJaue.

B nanHolf Teme yuwamiMecs 3HAKOMSTCS C HayalbHBIMU CBEJECHUSMHM U3 TEOPUH BEPOSITHOCTENL.
BBonsTcs noHATHA «ciay4ailHOoe coObITHE», «OTHOCUTENbHAs YacTOTa», «BEPOSITHOCTh CIy4ailHOTO
coObITUs». PaccmMaTpuBarOTCsl CTATHUCTUYECKUH M KJIACCUYECKUH MOAXOIbl K OIpPEICIICHUIO
BEPOATHOCTH CIIydyalHOro coObITHsA. BaxHo 0OpaTuTh BHUMaHME Yy4allUXcsi Ha TO, 4TO
KIJIACCUYECKOE OIPENEICHUE BEPOATHOCTH MOKHO IPUMEHATH TOJIBKO K TAKMM MOJENISM PEAIbHBIX
COOBITUH, B KOTOPBIX BCE UCXOJbI SIBJIAIOTCS PABHOBO3MOKHBIMU.

Y4YeHUK HAYYUTCSH:

IIpusooums npumepuol:

MaTeMaTU4YECKUX MOJENEeH pealbHbIX CUTyalMi; NMPUKIAAHBIX 3ajad; NPUOIMKEHHBIX BEIHYUH;
UCIOJIb30BAHUS KOMOMHATOPHBIX NPABHJI CyMMbl M IPOM3BEACHUS; CIIydailHbIX COOBITHI, BKIIIOYAs
JOCTOBEPHBIE U HEBO3MOKHBIE COOBITHS; OIBITOB C PAaBHOBEPOSATHBIMU HCXOJAaMU; MPEICTABICHUS
CTaTUCTMYECKMX JIaHHBIX B BUJE TaONIUL, JUarpamm, rpaMKoB; MCIOJIb30BAHUS BEPOSITHOCTHBIX
CBOMCTB OKPY)KAIOUIUX SBJICHUH.

Dopmynuposamo:

onpeodenenus: aOCOIIOTHOMN MOrPENIHOCTH, OTHOCUTEIbHOMN MOTPEUIHOCTH, JOCTOBEPHOI'O COOBITHS,
HEBO3MOXHOT'O COOBITHSL; KJIACCUYECKOE OIPEe/ICHHE BEPOSATHOCTH;

npaeuna: KOMOMHATOPHOE IPAaBUIJIO CYMMbI, KOMOMHATOPHOE MPABUIIO TPOU3BEICHHUS.

Onucvieams 3Tallbl pELICHNs IPUKIAIHON 3a1a4H.

[TosicHAT, M 3anuchiBaTh (POPMYNY CIIOKHBIX NMPOLEHTOB. IIpoBOIUTH MPOLEHTHBIE PAacUYETHI C
HCII0JIb30BAHUEM CJIOKHBIX ITPOLIEHTOB.

Haxooums TO4YHOCTH mNpuONMXKEHHS 1O Tabnauue MNpUOIMKEHHBIX 3HAYEHUH BEIMYUHBIL.
Hcnonp3oBate pa3nuuHble (OpPMBI 3aIMCH HPUOIMIKEHHOTO 3HAUYeHUs BeNW4uHBL OIleHUBaTh
npuOINKEHHOE 3HAYCHUE BEIIMYHMHBI.

[IpoBOAUTE OMBITHI CO Ciay4ailHBIMU UcXoJaMH. [I0SCHATH W 3amuchIBaTh (GOPMYITY HAXOXKJICHHS
9acTOThl CiydyalHOTo coObITHSA. ONMCHIBaTh CTaTMCTUYECKYIO OLIEHKY BEPOSITHOCTH CIy4ailHOTO
coObITUs. HaxoauTh BEPOSITHOCTD CIIy4aifHOIO COOBITHS B OTIBITAX C PABHOBEPOSTHBIMU UCXOIAMHU.

Onucvléams 3Tanbl CTATUCTHUECKOTO HccienoBanus. OGopmisTe nHGOpMaLMIO B BUJE TaOIUI] U
muarpamM. V3BrnekaTh MHGOpMannio U3 Tabmul U auarpaMM. HaxoauTe M MpUBOAUTH MPHUMEPHI
HCII0JIb30BAHUS CTATUCTUYECKUX XapaKTEPUCTUK COBOKYITHOCTH JTaHHBIX: CPEHEE 3HAUEHHE, MO/JIa,
pa3max, MeJuaHa BbIOOpKU

4. YucaoBblie MOCTEI0BATEIBHOCTH.



YucnoBble MoCaea0BaTeIbHOCTH. ApudmMeTnueckas U reoMerpuueckas nporpeccur. @opmyinsl N-
ro 4jeHa M CyMMBbI HEpPBBIX N YJICHOB Iporpeccuu. beckoHedHO yOBIBaIOIIas reoMETpUYecKas
IIpOrpeccusl.

OcHoBHas 1eNb — JaTh HOHATHS 00 apu(METHYECKOW W T'e€OMETPUYECKON MPOTpeccHsiXx Kak
YHCIJIOBBIX OCJIEI0BATENBHOCTAX 0COOOr0 BUA.

[Ipu u3ydeHUu TeMbl BBOJIUTCA MOHATHE MOCIEI0BATEILHOCTH, PA3bICHICTCS CMBICI TEPMUHA «N-H
YJIeH IOCJIE0BATEIbHOCTUY, BbIPA0ATHIBAETCS YMEHHUE HCIOJb30BAaTh MHIEKCHOE 0003HAYECHHE.
OTU CBEJECHMSI HOCSAT BCIIOMOTATENbHBI  XapakTep M MCIOJNB3YIOTCA JUId  HU3YYEHUS
apu(METHIECKON U TEOMETPUIECKOM MPOTPECCHIA.

Pabota ¢ ¢opmynamu N-ro 4YjieHa W CyMMBl INEPBBIX UICHOB IPOTPECCHH, MOMHMO CBOETO
OCHOBHOTO  HA3HA4Y€HMs, IIO3BOJISIET  HEOJHOKPAaTHO  BO3BpalIaTbCsi K  BBIYUCIICHUAM,
TOKJIECTBEHHBIM ITPEOOPa30BaHUSIM, PEILICHUIO YpaBHEHU N, HEPABEHCTB, CUCTEM.
PaccmaTtpuBaroTcsi  XapakTepUCTHYECKHE CBOIcTBa apuMeTHdecko U IeOMETPUYECKOM
MPOrpeccui, YTO TMO3BOJSET PACHIMPUTH KPYT MpeAsiaraeéMbIX 3a/1ad.

Y4eHUK HAYYUTCH:

Ilpusooums TIpUMEpHI: TMOCIEIOBATEILHOCTEH; YHMCIOBBIX IOCIEI0BATEIBHOCTEN, B YaCTHOCTH
apu(mMeTHyecKoil M TeOMETPUUECKOM MpPOTrpPecCHil; HCIOJIb30BAHUS IOCIIEOBATEIbHOCTEH B
peaJibHOM JKM3HM; 3a/Jad, B KOTOPBIX pAacCMAaTPUBAIOTCS CYMMBI C OECKOHEYHBIM YHCIOM
CllaraeMbIX.

Onucviéams: TIOHATHE TIOCIENIOBATEIBHOCTH, WIEHA IOCIIENOBATEIbHOCTH, CHOCOOBI 3aJaHUs
MOCJIEIOBATENbHOCTH.

BbruncnsaTh uieHsl Mocie0BaTeIbHOCTH, 3aJaHHON (OPMYIION N-To YjeHa UIIU PEKYPPEHTHO.
Dopmynuposamo:

onpedenenus. apuHMeTHIECKON MPOrpPecCuu, FreOMETPUUECKON TPOTPECCU;

C601CMEa YICHOB T€OMETPUIECCKON U apu(PMETHIESCKOU MPOTPECCUH.

3aoasame apuPMeTUUECKYIO U T€OMETPUUECKYIO ITPOTPECCUN PEKYPPEHTHO.

3anucvieamv U noscuame (HOpMyNbl OOIIEr0 YieHa apU(PMETHUYECKOH U TeOMEeTpUUEeCKOM
MPOTrPECCUil.

3anucvieamv 1 dokazvieams: GOPMYIIBI CYMMBI N IEPBBIX YWICHOB apU(PMETHUECKOM U
reOMEeTPHUECKOM Iporpeccuii; popmybl, BeIpakaroliue CBONCTBA YWICHOB apu(METUUECKON U
reoOMEeTPUUYECKON POrpecCuid.

Buviuucnams cyMmmy OECKOHEUHOM reOMETPUIECKOM mporpeccuu, y kotopoi | q | < 1. IIpencraBaars
OecKOHEUYHbIE MePUOANUEcKre IpoOH B BUJIE OOBIKHOBEHHBIX.

5. IToBTOpEHUE (MTOrOBOE)

OcHoBHas 1enb. [ToBTOpUTH, 3aKpenuTh U 0000mUTH, OCHOBHBIE 3YH, mosryueHHbIe B 9 Kiiacce.

OcHoBHBIEC THIIBI Y4eOHBIX 3AHATHH
YPOK M3Yy4€HHUsI HOBOTO y4eOHOTO MaTepuana;
YPOK 3aKpeIUIeHUs ¥ IPUMEHEHHsI 3HaHUH;
YPOK 0000111aI0I11ero NOBTOPEHHSI U CUCTEMaTH3alluu 3HaHUH;
YPOK KOHTPOJISI 3HAHUM U YMEHHH.
OCHOBHBIM THIIOM YpOKa SIBJISE€TCS] KOMOMHUPOBAaHHBIH.

®opMbI OpraHu3anuy y4eOHOro npouecca
WHAWBUyallbHas, GpOHTANbHAs, TApHAsl, TPYNIIOBasl.



TemaTnyeckoe IAHUPOBaHHUE 1O ajredpe 9 Kiacca

Tema(paznen) | Comepkanue Conepxanue [Inanupyemsbie pe3yabTaThl [punoxenue c
/qacel (KOHTpOJBbHEIE BOCIIUTaHHUS C KM
AIEMEHTEL yaeroum PIIB JIMYHOCTHBIE MeTanpeaMeTHbIE MpeAMEeTHbIE
COoJIepKaHusl)
IMoBTOpEHUE Wnremexryanpaoe | 1) BocnuTaHue | 1) yMEHUE camocTosTenbHO | 1)  oco3Hanue 3HauyeHus: | KoHTponbHas
martepuaia 8 BOCITIUTaHUE. pOCCUICKON OTIPENECIISTh LeNH CBOEr'0 | MaTeMaTHKH st | pabora
Kaacca 3akpernieHne TPaXIAHCKOM o0y4eHus, CTaBHTh U | TIOBCETHEBHOM xu3HH | «BxomHast
0a30BBIX UJACHTHYHOCTH: (dopmynupoBaTh sl ceOsi HOBBIC | YellOBEKA; KOHTPOJIGHAS
MaTeMaTHYeCKNX aTpuoTUu3Ma, 3aja4u B yuéOe, pa3BUBaTh MOTHBBI 2) TIPECTABIICHUE 0 | pabora»
3HAHUH YBaXCHUSA K| n MHTEPECHI CBOCH | MaTeMaTUYECKOU HayKe
T'naBa 1 YucnoBblie HHTemnekTyansHoe Oreuecty, MIO3HABATENBHOM JEATEIbHOCTH,; Kax chepe | KourponbHas
HepaBencTB | HEPaBEHCTBA. BOCIIMTaHHE. OCO3HaHMs  BKJIaJa 2)v YMEHHE COOTHOCHUTH CBOM | MaTeMaTHYEeCKOMH paGora Nel
a (21 uac) OcHrosHsle cBoiicTBa | OcBoeHue 6asoppix | OTCHCCTBCHHBIX ACHCTBUA € IIAHUPYEMBIMH | JIEATENBHOCTH, 00 dTamax | «HepasercTsay
YHCIIOBBIX MaTeMaTHYECKUX YHCHBIX B PasBUTHC | pe3yabTaTaMH, OCYIIECTBIIAATE | €€  pasBUTHA, O €€
HEPaBEHCTB. HOHSTHUH MHUPOBO HAYKH, KOHTPOJIb CBOEM JEATENBHOCTH B | 3HAYUMOCTH JJISi Pa3BUTHS
CIIOKEHHE B TpynoBoe 2) OTBETCTBEHHOE | MPOLECCE JOCTHXKEHUS PE3YJIbTATA, | [UBUIH3ALIUH;
YMHOKEHHE BOCITHMTAHIIC. OTHOIIICHHUE K | onpenensaTh CIocoObl JNEHCTBUH B | 3) pa3BHUTHE yMEHHIH
YHCIIOBBIX Hcrnons3oBanue YHCHHIO, paMKaX MPEIoKEHHBIX YCIOBUH M | paboTaTh ¢ y4eOHBIM
HEPaBEHCTB. MAaTeMaTHYECKIX TOTOBHOCTB U | TpeOOBaHMUiA, KOPPEKTHPOBATH CBOM | MATEMAaTHYECKUM TEKCTOM
OneHnBaHue 3HAHMH IS CIOCOOHOCTH JEUCTBHA B COOTBETCTBUM  C | (QaHAJIU3UPOBATH,
SHAYEHHS peleHust 00y4aroIMXCs K | y3MeHstiomeiics cuTyarueii; U3BJIEKaTh  HEOOXOIUMYIO
BBIPaKEHHAL. TIPAKTHYECKHIX CaMOpasBUTHIO W | 3) yMeHHe ompenensaTh | HHQOpMaIKI0), TOYHO H
Hepasenctsa ¢ 3a7au CaMOOOPa30BaHUIO | [OHATHS, CO3MABATh OOOOIICHMUS, | TPAMOTHO BBIPAXKATh CBOM
OJIHOI TIepeMeHHOi. 33(1) _— OCHOBC | ycTaHaBIHMBaTh aHAJIOTHH, | MBICIIH C
Pemmentie nuH K | xmaccupuInpoBaTs, MIPUMEHEHUEM
HEpABEHCTR ¢ OTHO 06Y‘{eHI’HO' U | caMOCTOSTEIBHO BBIOMPATh | MaTeMaTHIECKON
TTepeMEHHO. ITO3HAHUIO, _ | ocHOBaHMSL M KpUTEpHM  JUIS | TEPMHHOJIOIHH u
Ypcnosbie 3) OCO3HAaHHBIN | graccuuranumy; CUMBOJIMKH, MPOBOJUTH
TPOMEIKYTKH. BBIOOD u | 4) YMEHHE  yCTaHaBJIHMBATh | KIACCUDHKALUH,
CHCTEMEI THHEHHEIX OCTpOCHUE IPHYMHHO-CJIEACTBEHHBIE  CBSI3H, | JOTHYECKHE OOOCHOBAHMS;
HEpaBEHCTB ¢ OJIHO AanbHEMIIEH CTPOUThH JIOTUYECKOE paccyxicHue, | 4) BJIAJICHHE 0a30BBIM
TepeMeHHOiL. HHAMBUAYaJIbHOU yMo3akitodeHne  (MHAYKTUBHOE, | MOHATHWHBIM  allapaToM
TPaeKTOpHUH JNENYKTUBHOE ¥ T1I0 aHAJIOTHH) W | 10 OCHOBHBIM pa3zenam
T'nasa 11 [ToBTOpEHUE N OcreTuyeckoe 0Opa3oBaHus Ha . ] Koutponrsnas
JieNaTh BBIBOJBI; CoJIep)KaHus;
Keanparmin PACIHPEHIE SOCTIMTARHE. 0a3e OpHEHTHPOBKH | 5) pa3BHUTHE 5) CUCTEMATUYECKUE padora o 2
ast pyHKuust | CPCASHMAG Kpacora mirit B MHpE HPOGECCHIl | koMIeTeHTHOCTH B o0nacTu | 3HaHUsS O (PYyHKIMAX M HX «loctpoerie
¢ynkuumu. CoiictBa | rpadukoB u Gpopm rpadukoB




¢ynkunu. Kax
MOCTPOHTH
MOCTPOHTH Tpaduk
¢dyskimun y = kf(x),
€CJIM U3BECTECH
rpaduK GyHKIHH y =
f(x). Kak moctponts
rpaduku QpyHKIHN y
=f(x)+b

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

" nipeoOpa3oBaHUi

¢bynkuy y = f(x).

KsagpaTnunas

¢bynkuus, eé rpaduk

U CBOMCTBA.

Pemienue

KBaJpaTHBIX

HEPaBEHCTB.
T'aasa II1. MaremaTtrueckoe HuTennekryanbHoe
3ﬂeMeHTbl MOOCINPOBAHHUE. BOCIIMTAHHC.
PUKJIAXHOI HpOI{eHTHHe OcBoenne 6a30BBIX
MaTemaTuku | PACIETEL MaTeMaTHYECKUX

AbGcomoTHas 1 TIOHSITHIA

OTHOCHTEIbHAS

MTOTPETTHOCTH.

[IpubmmxénHbIe

BBIYHCIICHUSI.
T'i1aBa 4 YucioBwie Tpynosoe
YucJI10BbIe MTOCTIEIOBATENNFHOCTH | BOCITUTAHHE.
mocJIe10BaTe Apudmernyeckas Hcnonb3oBanue
JIEHOCTH mporpeccus. CyMMa | MaTeMaTHYECKUAX

N MepBHIX WICHOB 3HAHWUW 15

apudmernaeckoit pemreHus

MIPOTPECCHH. MIPAKTUIECKUX

I'eomerpuueckas 3ama4y

nporpeccust. Cymma
N IEepBBIX YWICHOB

u
podeCCHOHATBHBI
X TPENNOYTEHUN C
y4E€TOM
YCTOMYUBBIX
IIO3HAaBATCIbHBIX
HMHTEPECOB, a TaKXKe
Ha OCHOBE
(dhopmupoBaHUs
YBAXKXUTEIIBHOI'O
OTHOLIICHUA K
TpyAy,  Ppa3BUTHE
OombITa Y4JaCTusd B
COIIMATBHO
3Ha4YUMOM TPYIE;
4) yMEHHUe
KOHTPOJIMPOBATH
mporiecc u
pe3ynbTaT yaeOHOoi
U MaTeMAaTHYECKOH
JIesITeTbHOCTH;

5)  KpPUTHYHOCTH
MBIIIUIEHUS,
WHUINATHBA,
HaxOJ9NBOCTb,
aKTHBHOCTH
pereHnn
MaTeMaTHIECKUX
3ama4y

pu

HCIIOJIb30BaHUA I/IH(bOpMaHI/IOHHO-
KOMMYHHKAIIMOHHBIX TeXHOJ’IOI‘HfI;

6) MepBOHAYATIBHBIC
mpeAcTaBicHUss 00 uaesx W O
METOAaX MaTeMaTUKU Kak 00
VHHBEPCAILHOM SI3bIKE HAyKd U
TEXHUKE, 0 CPEICTBE
MOJIETIMPOBAHUS SIBJICHUH "u
MIPOIIECCOB;

7) YMEHHE BU/JICTh
MaTEeMaTUYECKYIO 3a/1auy B
KOHTEKCTE TMPOOJIEeMHON CHTyalluu
B JIpYyrHX  JUCHMIUIMHAX, B
OKpPYXKarOIEeH KU3HU;

8) yMEHHE  HaXOIWTh B
Pa3IMUHBIX HCTOYHHMKAX
nHpopMaIii0, HEOOXOAUMYIO IS
peleHus MaTEeMaTHYECKUX
mpobyieM, W TPEACTABISITH €€ B
MOHSATHOM  ¢opMe, TNPUHUMATH

pelIeHre B YCIOBUAX HEMOITHOU
WIA HW30LITOYHOM, TOYHOH WU

BEPOATHOCTHON MH(OpMAIUH;
9) yMeHHE  IOHMMaTh H
UCITIOJIb30BATh MaTeMaTHYCCKUE

CpencTBa HATISIIHOCTH (TpaduKH,
TaOMMIBI, CXeMBl ® 1p.) UL
WJUTIOCTPALIUH, HHTEPIIPETaIUH,
apryMeHTaIlHH.

10) yMEHHE BBIIBUTaTh
TUIOTE3bl TPHU PCIICHHH 3a/a4d
IIOHUMAaTh  HEOOXOOUMOCTH  HX
MIPOBEPKHU;

11) HOHMMaHHE CYIIHOCTH
AITOPUTMHUYCCKUX TMPEANUCAHUN U
yMEHHE IeCTBOBATD B
COOTBETCTBHU C TPEIIOKECHHBIM
AJTOPUTMOM.

CBOMCTBAX;

6) MpakTHYECKd 3HAYUMEBIC
MaTeMaTUYECKUE YMEHUS U
HaBBIKH, UX TPUMEHEHUE K

pelIeHnIo
MaTeMaTHYECKUX u
HEeMaTeMaTH4YecKuX 3ajad,
Mpe/rosaramolee yMeHue:
> BBITIOTHSATh
BBIYHCIICHUS c
el CTBUTENbHBIMU

I CIIaMU;

> pemaTh
ypaBHEHHUS,  HEPaBEHCTBA,
CUCTEMBl  ypaBHEHMU U
HEpPaBEHCTB, CUCTEM
YpPaBHEHUI U HEPABEHCTB;

> pemaTs TeKCTOBBIE
3a/1aun c MTOMOIIIBIO
COCTABJIEHHUSI W  PELICHUs
YpaBHEHU;

> WCIIOJIB30BATh
anreOpanvecKuil SI3bIK IS
onucaHus MIPEIMETOB
OKpYXaroLIEero  Mupa U
CO3JaHus
COOTBETCTBYIOIINX
MaTeMaTHICCKHX MOJICIICH;
> MIPOBOIUTH
MMPaKTUYECKUE pacy€rsl:

BBIYUCJIICHUA C IIPOLICHTaMU,
BBIYHUCICHUSA C YHCIOBBIMU
MOCICA0OBATCIIBPHOCTAMU,
BBIYHCIICHU A
CTATUCTHYCCKHX
IXapaKTCPUCTHUK,
BBITIOJTHCHHUEC

KBaJPaTUYHOU
GyHKITII
KonTponpHas
pabota Ne 3
«Pemenue
KBa/IpaTHBIX
HEpPaBEHCTB»

KoHnTponbHas
pabora Ne 4
«DNEeMEeHThI
NPUKIAHON
MaTEeMAaTHUKI»

KontponsHas
pabota Ne 5
«Hucnossie
MoCJeNoBaTeNbH
oCTH»




reOMETPUYECKOU
nporpeccun. Cymma
OecKOHEYHOM
reOMETPUYECKOU
MIPOTPECCHH, Y
KoTopoii | q | < 1.

MPUOIIMKEHHBIX
BBIYHCIICHUI;

> BBINIOTHATE
TOXKIECTBCHHBIC
peoOpa3oBaHUs
paIlOHABHBIX BBHIPAKECHHIA;
> HCCIIEN0BATh

IloBTOpEHUE
u
CcHCTeMaTH3a
M
y4eOHOro
MarTepuaJa

HuTennekryanbHoe
BOCIIUTAaHUE.
3akperuieHue
0a30BBIX
MaTEMAaTHYECKUX
3HAHUU

(YHKIMM W CTPOHTh HX
rpaduKHy;

> YUTaATh u
MCIIOJIb30BATh
WHpOpMAIHIO,
MpE/ICTaBICHHYI0 B BHUJE
TaOJIHIIEL, JarpaMmbl
(cTonbuaToif WIH
KpPYT'OBOH);

> pemars
mpocTennime
KOMOMHATOPHBIE 3a]1a4u.




KaﬂeHIlapHO-TEMaTI/I‘IeCKOC IJIAHUPOBAHHUE 110 TEOMETPUM

Ne n/n Tema XapaKkTepuCcTHKA OCHOBHBIX BH/IOB /1eSITEJILHOCTH YUeHHKA (HAa YPOBHE mian | ¢pakrt
YueOHBIX JelCTBHIl)
IlepBas yeTBepTh 27 YacoB
Ilosmopenue mamepuana 8 knacca (4 uaca)

1. IToeTOpenue «IIpeoOpa3oBanne paliMOHATBEHBIX

BBIPAXXCHUU»
2. [Ipeobpa3oBaHue BeIpaKEHUH, COEPKAIUX

KBaJIPaTHbIE KOPHU
3. Pemienue kBapaTHBIX ypaBHEHUI
4, Bxoanas koHTpoabHast paboTa
§ 1. Yucnoswvie nepasencmea (3 uaca)
5. UmcnoBble HepaBeHCTBA YucnoBble HEpaBEeHCTBA U UX CBOMCTBA. [lousieHHOE ClTOKEHNE U YMHOKEHUE
6. CpaBHeHHE 3HAYEHUH BBIPAKCHHI YUCIIOBBIX HEPABEHCTB. JIMHEHbIE HEPABEHCTBA C OJHON EPEMEHHOM U HX
7. Jl0Ka3aTenbCTBO HEPABEHCTB CUCTCMBI.
§ 2. OcHoGHbIE CEOLICMEA YUCTIOBLIX HepageHcme (2 OcHoBHasA LEJIb — O3HAKOMUTDH YyJallUuXCs ¢ IPUMCHCHUEC: HCPABCHCTB IJIs
yaca) OIIEHKH 3HAYCHHI BBIPAKEHUH, BEIPA0OTaTh YMEHUE pEIaTh JIMHCHHbBIC

8. OCHOBHBIE CBOICTBA YUCIIOBBIX HEPABEHCTB. HEpaBEHCTBA C OJHOU MEPEMEHHOMN U UX CHCTEMBI.
9. IIpumeHeHEe OCHOBHBIX CBOMCTB YHCIIOBBIX

HCPaBCHCTB Pacnosnaeamb ¥ MPUBOANTH IPUMEPHI YMCIOBBIX HEPABEHCTB, HEPABEHCTB C

§ 3. Cnoorcenue U YMHOJICEHUE HUC/I06bIX HEPABGEHCME.

QOuenusanue 3navenun gvlpaxcenus. (3 uaca)

10. CrnoxeHne 1 YMHOXXEHHE YHCIIOBBIX HEPABEHCTB
11. OtpaboTKa HaBBIKOB CIIOKEHUS M YMHOKCHUS
YHCIIOBBIX HEPABEHCTB.
12. OreHnBaHKe 3HAYCHUH BBIPAKCHIH
§ 4. Hepagencmea c o0noii nepemennoii (1 uac)
13. ‘ HepageHnctBa ¢ 0/1HOM TEpeMEHHOM

§ 5. Pewenue nuneiinbIX HEPAGEHCME C 0OHOIL NEPEMEHHOII.
Yucnoevie npomexncymu (5 uacos)

14. UwicnoBblie MPOMEKYTKH

15. HepaseHnctBa ¢ onHoil nepemenHoi YucnoBbie
MIPOMEIKYTKH.

16. HaunOosnbliiee 1 HanMEHBIIIEE 1E€710€ 3HAUEHHE

TepEMEHHBIMU, JTMHEHHBIX HEPABEHCTB C OHON MEePEMEHHOM, TBONHBIX HEPABEHCTB.
Dopmynuposamp:

onpeoenenusa: CpPaBHEHUS ABYX YHCEI, PEIICHUS HEPABEHCTBA C OHOM IEPEMEHHOM,
PaBHOCHIIBHBIX HEPABEHCTB, PEIICHUS CHCTEMBI HEPABEHCTB C OJJHOM TIEpEMEHHOI,
00JTacT! OTpe/IeNeH s BEIPAKEHNUS;

C80licImea YNCIIOBBIX HEPABEHCTB, CIIOKEHUS 1 YMHOXEHHUS YHCIIOBBIX HEPABEHCTB.
/loka3vieams: CBOVICTBA YUCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUH U YMHOKEHUHT
YHUCIIOBBIX HEPABEHCTB.

Pewamp: nuHeiHBIC HEPABEHCTBA. 3aAMUCHIBATH PEIICHUS HEPABEHCTB U X CHCTEM
B BU/I€ YHCIIOBBIX MMPOMEXKYTKOB, OOBEANHEHUS, TIEPECEUEHHS YUCITOBBIX
MpoMeXyTKOB. PemiaTrh cucremy HEpaBEHCTB C OTHOM

nepeMeHHoi. OneHnBaTh 3HaueHue BeIpakeHs. M300paxkaTh Ha KOOpANHATHON
TIPsIMOH 3aJ[aHHBIE HEPABEHCTBAMH YHCIIOBBIE IPOMEKYTKH.




HEPaBEHCTB

17. 3ajianusi ¢ mapaMeTpamu

18. OT1paboTKa HABBIKOB PEIICHUS HEPABEHCTB C OJTHOM
nepeMeHHOI

§ 6. Cucmemol 1uHelHBIX HEPABEHCME C 00HOIL
nepemennou (7 uacos)

19. Cucrembl JIMHEHHBIX HEPABEHCTB C OJHOM
nepeMeHHOoN

20. Pemenne cucrem HepaBeHCTB ¢ OJHON MepeMeHHOMN

21. Pelienuie 1BOMHBIX HEPABEHCTB

22. Perienrie HepaBEHCTB ¢ MOJTyJIEM.

23. OTpaboTKa HABBIKOB PEIICHUS CUCTEM HEPAaBEHCTB

C OJIHOH TepeMeHHO.
24, [loBTOpeHHEe U cUcTeMaTH3aIs Y4eOHOTO
MaTepuaa
25. KoutpoabHas padora Nel 3a ueTBepTh

«HepaBeHcTBa»

I'nasa Il
KBagparnunas QpyHKuus

§ 7. lloemopenue u pacuwmupenue ceedenuii o pynxyuu (3

[ToBTOpeHUe U paciuupenne ceeaeHuii o GpyHkiuu. CBoMCTBa (PyHKIIUH.

yaca)
26. [ToBTOpEHME U paclIMpEeHHE CBEACHUN 0 QDYHKIUH
27. Oo6nacTh onpeneacHus QYHKIUN U MHOXKECTBO
3HAYEHHH (DYHKIHMH
Bropast yerBepTh 21 yac
28. OGmnacts onpenenenus pynkuun. [locrpoenue Onucsiéams nioHsITHE GYHKIMH KaK MMPABUIIA, YCTAHABIUBAIOIIETO CBA3h MEXKIY
rpauKoB JJIEMEHTAMH JBYX MHOKECTB.
§ 8. Ceoiicmea ¢pynrkyuu (3 uaca) Dopmynuposam:
29. CaoiicTBa QyHKINH onpedenenua: Hym1  (QyHKINW; TPOMEKYTKOB 3HAKOIOCTOSHCTBA  (DYHKITHH;
30. HccnenoBanue QyHKINM HA MOHOTOHHOCTb (dhyHKIIMYN, BO3pacTamomiei (yOpIBaromiel) Ha MHOXKECTBE; KBaJIpPaTHYHON ()yHKIIH,
31. I'pavku KyCOUHBIX ()yHKITHIA. KBaZpaTHOTO HEpaBCHCTBA,

§ 9. Ilocmpoenue zpagpuxa pynkyuu 'y = Kf (X) (2 uaca)

32. Kak moctpouts rpaduk dyukmuu y =Kf(X), ecnu
usBecteH rpaduk Gyuakiun y = f(X)
33. IMToctpoenue rpaduka Gynkiuu Y = Kf(x), eciiu

n3BecTeH rpaduk GyHknuu y = f(x)

§ 10. Hocmpoenue zpagpuros pynxkuyuin y =T (X) +b u

y=f(xX+a) uaca)

ceolicmea KBaIpaTHIHON DYHKIHY,

npaeua ocTpoeHus TpadpuKoB PYHKIUH C ITOMOIIBIO MPeoO0pa3oBaHUi BUIA
f(x) O f(x) +b; f(X) - fix + a); f(x) O ki(x).

Cmpoums rpaduxu GyHKIHIA ¢ TOMOIIbIO ipeobOpazoBanuii Bua f(x) [1 f(x) +
b; f(xX) - f(x +a), f{x) [ kf(X).

Cmpoums rpadux xBagpatuuHod ¢yHkuuu. Ilo rpaduky kBagpaTuuHOM (QyHKUMM




34. Kak nmoctpouTts rpaduk ¢pynkuun y = f(x) + b,
u3BecteH rpaduk hyukuuu Y = f(X)

35. OtpaboTka HaBBIKOB MOCTPOCHUS IPapUKOB

byukiuit y = f(x) + b, ussecren rpaduk GpyHKIpH
y =f(x)

36. Kak moctpouts rpaduk dyukimu y = f(X + a), ecau
u3BecteH rpaduk hyukuuu y = f(X)

37.

OtpaboTKa HaBBIKOB MTOCTPOCHUS rPpaduKOB
¢byukiuit y = f(x + a), ecm u3Becten rpadux
dynxuun y = f(x)

$§ 11. Keaopamuunasn pynkuyus, eé zpagux u ceoiicmea (7

4acoe)
38. Ksanpatuunas GyHKIus.
39. I'paduk kBagpaTUIHON QYHKIIHY.
40. CBolicTBa KBaApaTHUHON (YHKIIHH.
41. OtpaboTKa HaBBHIKOB ITOCTPOCHHUS TpaduKoOB
KBaJApaTHYHOU (YHKIIHH.
42. I'padmueckoe pemienne ypaBHEHUH.
43, [IpumeHenue rpaMKoB KBaAPaTUIHON (BYHKIINN
[IPH PELIeHUH 3aJaHHH C TTapaMeTpamu.
44. Koutpoabnas padota Ne 2 «IlocTpoenue

rpaduKoOB KBAAPATHYHONH (DYHKIIMH

OITMCBIBATh €€ CBOMCTBA.

Onucovleams CXeMaTUIECKOS PACIIONIOKEHNE Tapabobl OTHOCUTEILHO OCH a0CITUCC
B 3aBHCHMOCTH OT 3Haka crapmiero Ko3(QQUIMEeHTa W JUCKPUMHHAHTA
COOTBETCTBYIOIIEI0 KBaAPATHOTO TPEXUIICHA.

Pewamp xBafpaTHBIC HEPABCHCTBA, UCIIONB3Ys CXEMY PACIIOIOKEHHSI TapadoIbI
OTHOCHUTEILHO OCH a0CIIHCC.

Onucvieams rpadyueckuli METOJ] PEIICHUS CHCTEMBbI IBYX YPaBHEHHH C JBYMS
HCpCMeHHI)IMI/I, METO IMMOACTAHOBKHU M METOJ CIIOXCHUA IS0 pCHICHI/Iﬂ CUCTEMBI ABYX
ypaBHeHI/Iﬁ C ABYM: HepeMeHHI)IMI/I, OIHO U3 KOTOpI)IX HC SABJIACTCSA HI/IHGI‘/'IHBIM.
Pewamb TEKCTOBBIE 3a/aud, B KOTOPBIX CHCTEMa JBYX YPaBHEHHMU C JByMs
MEPEMECHHBIMU  SIBJIIETCS. MAaTEMaTHYECKOM MOJENbI0 peallbHOro IIporecca, |
HHTEPIPETUPOBATE PE3YJIBTAT PELUIEHUS CUCTEMBI.

§ 12. Pewuenue xeaopamnuix nepasencme (6 uacos)

OcHoBHas EJIb — CUCTEMATU3HUPOBATh U 0606H_II/ITI> CBCIACHUSA O pCHICHUA

45, KBazapaTHbie HEpaBEHCTBA. HEJIBIX U APOOHBIX PAIMOHAILHBIX YPAaBHEHUH C OJTHON NEPEMEHHOM,
46. Penrenne KkBaipaTHBIX HEPABEHCTB. c(hopMHUpPOBaTh YMEHHE pelllaTh HEPABEHCTBA BU/A ax? + bx + ¢ >0 umm ax? +
47. Haxoxnenue MHOMKECTBA peIIEHUI HEpaBEHCTBA bx + ¢ <0, re a # 0.
48. Meron uHTEpBAaIOB
Tperbs yeTBepTh 33 yaca
49. Haxox/eHne o01acTi Onpe/IereH s BBIPaXCHHS 1 VYpaBHeHHe ¢ AByMs MEPEMEHHBIMU U ero rpaduk. CuctemMsl ypaBHEHUN
byHKIA BTOPO cTeneHu. Pelenue 3a1a4 ¢ HOMOIIBIO CHCTEM yPaBHEHHI BTOPOii
50. OTpaboTKa HABBIKOB PEIIEHUS KBaIPaTHBIX H
HEPABCHCTB. crerneHu. HepaBeHcTBa ¢ IByMs IEPEMEHHBIMU U UX CUCTEMBI.

§ 13. Cucmemut ypasnenuii c 0eyms nepemennvimu (7

uacos)

OcHoBHas OCJib — BBIpa6OTaTL YMCHUC PCIIATh HpOCTCfIHIHC CHUCTCMBEI,




51.

Cucrembl ypaBHCHI/Iﬁ C IBYMs IIEPEMECHHBIMU

COAEpKaIIue YPaBHEHUE BTOPOU CTENIEHU C JIBYMS IIEPEMEHHBIMU, U

52. I'paduueckuii MeTo[ pellIeHUsI CUCTEM C IBYMS TEKCTOBBIE 33J1a4U C IIOMOILBIO COCTABIIEHUS TAKUX CUCTEM.
nepeMeHHBIMU
53. Mertoa MOACTAHOBKH PEILEHHUsI CHCTEM C IBYMS
nepeMEeHHBIMU
54. Meron coXKEeHHUs pelIeHNs] CHCTEM C IBYMS
nepeMeHHBIMU
55. Pemrenns cucrem ¢ AByMs IepeMeHHBIMU
pa3INYHBIMH CIIOCOOAMH.
56. OTpaboTKa HABBIKOB PEIICHUS 33]1a4 C TIOMOIIbIO
CHCTEM ypaBHEHUI BTOPOH CTEMEHH.
57. Koutpoabnas padora Ne 3 «Pemenue
KBaJIPaTHBIX HEPABEHCTBY
I'naea I11.
DJieMeHTHI MPUKJIATHONH MaTEMATHKH
§ 14. Mamemamuueckoe modenupoganue (3 uaca) Marematnueckoe MozenupoBanue. [IpomeHTHBIE pacdérbl. AOCOMIOTHAS H
58. MaremaTtnyeckoe MOJICITHPOBaHNE OTHOCHUTeNbHAs TorpemHocTH. OCHOBHBbIE TpaBwia KoMOWHATOpuku. Yacrora u
59. 3a/1aun HA ABIKCHUE BEPOSITHOCTh  CiTydaiiHoro coObiThs. Kilaccudeckoe ompeneneHne BepOSTHOCTH.
60. 3aaan Ha pabory HavanbHbIe CBeJIeHUsI O CTATUCTHKE.
) OcHOBHasl 1eb — O3HAKOMHUTH YYAIMXCS C TIOHSATHUSMH TIEPECTAHOBKH,
§ P - pasMelieHus, COYETaHHs M COOTBETCTBYIOIIMMHU (opMyJaMH JUIs TOJACYETa X
61. TIpoLeHTHbIE pacyCTLl YyCIa; BBECTH TOHATHS OTHOCHTENBHON 4YacTOTBI M BEPOSTHOCTH CIy4aifHOTO
62. Tpu ocHOBHbIE 33/1a9K HA IPOIICHTHI COOBITHS; O3HAKOMHUTH OOYYAIONTUXCS C QJITOPUTMOM pEIICHUS KOMOWHATOPHBIX
63. [IpocTeie U CI0KHBIE MPOIECHTHI 3ajia4, paboTaTh CO CTATUCTUYCCKUMHU JTAHHBIMU.
§ 16. Aoconromuan u omuocumenvhas nozpewnocmu (2
uyaca) IIpugooums npumepsvl: MATEMAaTUYECKUX MOJEIEN pealbHbIX CUTYaLIUi;
64. [TprOIMKEHHBIE BEIYHCIECHHS MPHUKIAJHBIX 33a]1a9; TPUOIMKEHHBIX BETNYHH; UCTIOIB30BAHUS KOMOWHATOPHBIX
65. AGCOITIOTHAs 1 OTHOCHTENbHAS [TOMPELIHOCTD MIPAaBUJI CyMMBI U IPOU3BENICHHS;, CITyYalHBIX COOBITHH, BKITIOYAsl JOCTOBEPHBIC U
§ 17. Ocnosnvie npasuna Komounamopuru (3 uaca) HEBO3MOYKHBIE COOBITHS; OIBITOB C PABHOBEPOSATHBIMU HCXOJIaMH; MPEACTABICHUS
66. OCHOBHbIC PaBIIA KOMOHHATOPHKN CTATHCTHECKHX JAHHBIX B BUJIC TaOJHIL, rpa(bnme, Jarpamm; UCTIOIb30BaAHUS
BEPOSITHOCTHBIX CBOWCTB OKPYKAIOIINX SBICHUH.
67. [IpaBuiio cymMMBI 1 IpOU3BENECHUS Dopmynuposams:
68. OtpaboTka HaBBIKOB IPUMEHEHUS PABUII CYMMBI 1 | gpnegenenusn: abCOMIOTHON  [OMPEIIHOCTH, — OTHOCHTEIBHOH  MOrpEIIHOCTH,
78T, [IPOM3BCACHHA 5 5| AOCTOBEpHOTO COOBITHS, HEBO3MOXKHOIO COOBITHS; KIACCHYECKOE ONpeAeicHue
§18. Yacmoma u Kep0ﬂmZZZ’IZb CAYUAln020 coovimus (. BEOSTHOCTH:
69. Cotyuaiisbic oG ﬁpg;tg:;z:.eHHﬁK0M6HHaTopH0e MPaBUJIO  CYMMbI, KOMOWHATOpPHOE  MPABHJIO
70. Yacrora 1 BEpOSITHOCTH CITY4aifHOTO COOBITHS g ! .

8 19. Knaccuueckoe onpedenenue seposmuocmu (3 uaca)

Onucvleams dTanbl PCLHICHU HpHKHaHHOﬁ 3aJa4u.




71.

Kiaccudeckoe onpezneneHne BEpOSTHOCTH

HosicHATH 1 3anUCchIBATH HOPMYITY CIOKHBIX

72. Pelltenne BepOSTHOCTHBIX 3a/at. npoueHToB. IIpoBoaAMTH IPOLIEHTHBIE PACUETHI C UCIONB30BaHUEM CIIOXKHBIX
73. Pemenue BeposSITHOCTHBIX 3a/1a4. HPOLCHTOB. N
Haxooump TO4HOCTh TIPUOJIDKEHHUS] 1O TaOJMIe TNPUOMMKCHHBIX 3HAYCHUUN
§ 20. Hauanonuie céedenusn o cmamucmuke (5 uaca)
BennurHbl. Menob30BaTh pazanyHble OPMBI 3aMUCH MPHONIMKEHHOTO 3HAYCHHUS
4. HauanbHble CBE/ICHUS O CTATHCTHKE BeNMYUHBL. ONeHuBATh NMPUOINKEHHOE 3HAUCHUEC BEIMYUHBI.
75. CriocoObl IpeNicTaBIeHUs TaHHBIX IIpogooums onbITH co CITydaiiHBIMK
76. OCHOBHBIE CTATUCTUYECKHUE XaPAKTEPUCTHKU ucxogamu. IosicHSITH 1 3anMCBHIBATH POPMYITY HAaXOXKIEHHUS YacTOTBI CIy4aiHOTO
17. HOBTOpeHI/Ie " CUCTEMATU3alud yqe6H0ro coObITHs. OnUCHIBATH CTaTUCTHYCCKYIO OLICHKY BEPOATHOCTH cnyqaﬁﬂoro
MaTepuaia coObiTuss. HaxoauTh BEpOSTHOCTh  CIly4alHOr0  COOBITHS B ONBITAX €
78. PaBHOBEPOSTHBIMH ncxonamu. Onuceslgams 3TaTbl CTaTHCTHUYECKOT O
uccnenosanus. OgopmisiTe nHbOPMAIIIO B BHJIE Ta0IHIL u
muarpamm. HaxonuTh ¥ MpUBOAMTH NIPUMEPHl  MCIOJNB30BAHUS  CTATUCTHYECKHUX
XapaKTepUCTUK COBOKYIHOCTH JIaHHBIX: CpeJHEe 3HadeHHe, MoJa, pa3Max, MeluaHa
KoutpoabHas padora Ne 4 «eMeHTbI BBIOOPKH.
NPUKJIATHOH MATEMATHKHY
I'nasa 4
YnciaoBble MOCJIeT0BATETbHOCTH
§ 21. Yucnosvie nocnedosamensnocmu (2 yaca) YucoBeIe ITOCIEN0BATEILHOCTH.
79. Yucnosas mocne10oBaTeNnbHOCTh. AHAIUTHYECKHI | Apudmerndeckas mporpeccust. Cymma N mepBbIX WICHOB apru(METHYECKOM
croco0 3a1aHus MOCIEN0BATENbHOCTH nporpeccuu. ['eomerpudeckas nporpeccuss. Cymma N mepBhIX WICHOB
80. CrioBecHbIH M PEKYPPEHTHBIH CIIOCOOBI 3a1aHUA | reomerprueckoil porpeccun. CyMMa GeCKOHEUHOI TeOMETPHIECKOi IIPOrPeCcCrH, y
byHKUHK, KOTOPOI MOZYJIh 3HAMEHATeNIsd MeHbIIe 1.
81. KoHnTposbHas padoTa 3a 4yeTBepTh . N
OcHOBHas 1eJIb — J1aTh MOHATHS 00 apu(PMETHIECKOM U TEOMETPUUECKON
MIPOTPECCHUAX KaK YUCIOBBIX TOCIEIOBATEIHHOCTIX 0COO0TO BU/IA.
YerBepTasi 4eTBepTh 24 yaca
8§ 22. Apugpmemuueckasn npozpeccus (4 uaca) Ilpueodumsv npumepwbi: OCIEAOBATEIHLHOCTEN, YUCIOBBIX MOCIEN0BATEILHOCTEN, B
82. Apudmernueckas nporpeccus. @opmyia n-ro YaCTHOCTH apu(pMETHIYeCKOH W TEOMETPHUYECKOH WIPOTrpeccHii; HCIOIb30BAHMS
YJIeHa. ITOCTIEIOBATENFHOCTEH B pEabHON JKU3HHU; 3a/a4, B KOTOPHIX pPaCCMAaTpPUBAIOTCS
83. Pemenue 3a1a4 Ha IPUMEHEHUE (I)OpMyJ'IBI n-ro CYMMEI C OECKOHEYHBIM YHCIIOM CJIaracMbIX.
wieHa apuhMETHIECKON TTPOTPECCHH. Onucobiéamsp: IOHATHE TIOCIIEIOBATENBHOCTH, WICHA MOCIEN0BATENIFHOCTH, CIIOCOOBI
84. XapaKTepUCTHUECKOE CBONCTBO. 3a/laHUs MOCIIEA0BATENBHOCTH.
85. Pemenue 3a1a4 o reme: «Apudmerndeckast Buvluucname qneHsl 1OCIENOBATENFHOCTH, 3aJlaHHOW (HOpMyJON N-TO WiieHa WITH
IIPOTPECCHSI. PEKyppEHTHO.
§ 23. Cymma n nepevix unenos apughmemuueckoii Dopmynuposams:
npozpeccuu (4 uaca) onpedenenusn: apuPpMeTHIecKOl IPOrpecCcui, TeOMETPHUECKON TPOTPECCUU;
86. ‘ dopMyJsia CyMMBI YIEHOB KOHEUHON




apu(METHUECKON IPOrPECcCUH.

87.

Pewienne 3a1a4 Ha HAXOXKIEHUE CYMMBI YWIEHOB
KOHEUHOM apru()METHIESCKON MPOrpeccuu

88.

Pewienre 3a1a4 Ha HAXOXKIEHUE CYMMBI YIEHOB
KOHEUHOM apr(pMETHISCKON IPOrpecCuu

89.

Pemenue 3anad o Teme: «Apudmernyeckas
MIPOTPECCUSI

§ 24. I'eomempuueckan npozpeccus (3 uaca)

90.

I'eomerpuueckas nporpeccus. @opmyna n-ro
YJIeHa.

91.

Pemrenne 3a1au Ha mpriMeHeHue GopMyITBI n-ro
YIeHa T€OMETPUYECKON IIPOrPeECCU

92.

Perienue 3a1a4 Ha npuMeHeHHe GOPMYIIbI N-ro
4JIeHa TEOMETPUUYECKOU MPOrPECCHUM.

o

25. Cymma N nepevix 4ieH08 2eOMemMPUUECKOUl
npozpeccuu (2uaca)

93.

®opmMysia CyMMBbI 4WIEHOB KOHEYHOU
reOMETPUYECKON MTPOrPECCUU

94.

Pemenne 3amay Ha HAXOXKICHUE CYMMBI YJICHOB
KOHEUHOW IeOMETPHYECKON ITPOrpECCHH.

§ 26. Cymma 6eckoneunoit zeomempuyeckoit npozpeccuu, y

KOmopoii Mooyab 3namenamens menvuie 1 (4 uaca)

C80IiCMea YIICHOB TeOMETPUYECKON M apu(hMETHIECKOI MPOrpecCHid.

3adasams apudmMeTHUECKYIO H TEOMETPUIECKYIO POIPECCUU PEKYPPEHTHO.
3anucvieamo v nosacuamep GopMynsl  o0IIEro  wieHa  apUPMETHUECKOH |
TeOMETPUYECKON MPOTrpecCUil.

3anucwvieamp v doxazvieamsp: GOPMyIbl CyMMBI N MEPBHIX YJICHOB apUPMETHUYECKOI
Y TEOMETPUUECKOIN MTPOTPECCUM.

Boiuucnamp cymmy OSCKOHEUHOM T€OMETPHUECKOW Mporpeccuu, y koropoi |q|<l.
[IpencrarnsTh OECKOHEUHBIE IEPUOANYCCKUE TPOOH B BUJIC OOBIKHOBCHHBIX.

95. Cymma OecKOHEYHOM TeOMETPUYECKON IPOTPECCHH,
y KoTopoii || <1
96. Pemienue 3aj1au Ha HaXOXIEHUE CYMMBbI
OECKOHEYHON I'eOMETPHIECKON IPOrPECCHH
97. Pemennie 3aa9 Ha HAXOXKIEHIE CyMMBI
OECKOHEYHO! I'eOMETPHIECKON IPOrpecCHu
98. Koutpoabnas padoTa Ne 5 «HucaoBblie
MOCJeT0BATEIbHOCTHY
Iloemopenue u cucmemamusayus yueoHo20 mamepuana
99. [ToBTopenwue. JIeicTBUsA € NECATUIHBIMU U IToBTOpEHHE M CHCTEMATH3alMs y4eOHOro Marepuajia 3a Kype aiaredpel 9
OOBIKHOBEHHBIMH Ap0o0sMu. Pemenne 3ananuii U3 | gpacea.
OTKpBITOro Oanka dunu
100. [ToBTOpeHue. Penienne MTMHENHBIX, KBAAPATHBIX U
paLMoOHaNbHBIX YpaBHEHUH. Pelienue 3aganuii u3
OTKpBITOro OaHka Punm
101. [ToBTOpeHue. Pemienne cucreM ypaBHEHUIA.
Pemenne 3a1aHuii U3 OTKPBITOro 6anka Oumnu
102. [ToBTOpeHue. Perienne MTMHERHBIX U KBaAPATHBIX

HCPABCHCTB. Cucrembl HCPAaBCHCTB







Cucrema OIICHKH INIAaHUPYEMBIX
pe3yJbTaTOB
JIJ1s1 OLIEHKU IIJIaHUPYEMBIX PE3YJIbTATOB JaHHOW MPOTPaMMOM IIPEAYCMOTPEHO UCIIOJIb30BAHUE:
- BOIIPOCOB U 33JaHUH IS CAMOCTOSATEILHOM MOATOTOBKH;
- 33JaHUM I NOATOTOBKU K UTOTOBOM aTTECTALNM;
- TECTOBBIX 3aIaHM 111 CAMOKOHTPOJIS;
Buabl KOHTPOJIS M Pe3yIbTATOB 00y4YeHus!
1. Texyuuii KOHTPOIIB
2. TemarudecKuii KOHTPOIIb
3. UTOroBbIi KOHTPOIb
Metoanb! U (popMBbI OPraHu3aluu KOHTPOJIS
1. Vernsiii onpoc.
2. Momnonoruyeckas popMa yCTHOTO OTBETA.
3. TluchbMeHHBII OnpocC:
1) MaremaTu4ecKHii IMKTaHT;
2) CamocrosiTenbHas paboTa;
3) KonTpomnbHas pabdora.
Oco0eHHOCTH KOHTPOJISI U OLIEHKH 110 MaTeMaTHKe.
Texymuii KOHTPOJIb OCYIIECTBIISETCS Kak B IUCbMEHHOW, TaKk W B YyCTHOW ¢opMme mpu
BBITIOJIHEHUH 33/1aHUN B TE€TPAJIH.

[TuceMeHHbIEe pabOTHI MOKHO IMPOBOAMTH B BHJI€ TECTOBBIX WM CaMOCTOATEIbHBIX PabOT Ha
Oymare. Bpemsi paGoThl B 3aBUCHMOCTU OT CJIOKHOCTH paboThl 5-10 umu 15-20 MuHyT ypoka.
IIpu 5TOM BO3MOXHO BBEJECHHE OLIEHKH «3a 0Ollee BIEYaTIeHHE OT MUCbMEHHOW paboThD»
(aKKypaTHOCTb, ICTETHKA, YUCTOTa, U T.A. ). ODTa OTMETKAa JOMOJIHUTEIbHAas U B KypHal
BBIHOCHUTCS IO XKEJaHUIO peOeHKa.

WToroBelii KOHTPOJIb IPOBOAUTCA B (OPME KOHTPOJBHBIX PabOT MpakTHYecKoro tuma. B atux
paboTax ¢ Hayajla OTAEIbHO OLICHWBAETCS BBHIMOJIHEHHE KaXKJIOTO 3aJaHMs, a 3aT€M BBOJUTCS
uToroBasi orMeTka. [Ipu 3ToM UTOrOBasi OTMETKA SBISETCSA HE CPEIHUM OalllIoM, a ONpeAeseTCs
C YYeTOM TeX BHJIOB 3aJJaHUI, KOTOPBIE JUIsl TaHHOW pabOThI SBISIOTCS OCHOBHBIMH.

Kpurepun oneHku ypoBHSI JOCTHKEHUI 00y4al0IIAXCHA

OueHka 0TBETOB y4alMXCs
OneHka — 3TO ONpeJesieHne CTETIEHU YCBOCHUS yYallUMUCS 3HAHUM, yMEHUH, HaBBIKOB B
COOTBETCTBUU C TPEOOBAHUSAMU rOCYAAPCTBEHHOTO 00pa30BaTEIHLHOIO CTaHAApTA.

OTBeT OLIeHNBAETCH OTMETKOH «5», eC/IM yYeHHK:

® T[IOJIHO pacKpbUI CoOJep)KaHHE MaTepuaia B OObeMe, INPEeIyCMOTPEHHOM IPOrpaMMOd U
Y4EOHHUKOM;

® H3JIOXKWJI MaTepuaj IpaMOTHBIM SI3bIKOM B OIIPENEICHHON JIOTHYECKOM MOCJIENI0BATEIBHOCTH,
TOYHO MCHOJIb3ysd MaTEMaTHYECKYIO0 TEPMUHOJIOTHIO U CHMBOJIUKY;

® [IPaBUJIBHO BBINIOJHWII PUCYHKH, YEPTEXKH, TPaQUKH, COMYTCTBYIOIINE OTBETY;

e [I0Ka3aJl yMEHNE WLTIOCTPUPOBATh TEOPETUUYECKUE TOJI0OKEHUS KOHKPETHBIMU IIPUMEPAMU,
MPUMEHATh UX B HOBOW CUTYaIlUH NPH BBIIOJIHEHUH NPAKTHUECKOTO 3aJaHHUS;

® IIPOJIEMOHCTPUPOBAJ  YCBOGHHE  paHee  M3Y4YEHHBIX  COMYTCTBYIOIIUX  BOIIPOCOB,
Cc(OPMHUPOBAHHOCTh M YCTONUMBOCTD UCTIOJIB3YEMBIX IPU OTPAaOOTKE YMEHUI U HABBIKOB;



e OTBEUaJl CaMOCTOSATEIILHO 0¢3 HaBOOAMIUX BOIPOCOB YYUTCIIA. Bo3MOXHEI oJgHa - JB€
HCTOYHOCTH IIPpU OCBCIICHWUN BTOPOCTCIICHHBIX BOIMPOCOB WJIM B BBIKJIAJKAX, KOTOPLIC YYCHHUK
JICTKO UCHIpaBUJI IO 3aMCYAHUTO YUUTCIIA.

OtBer OIlEHMBAETCSl O0TMETKOI «4», €CJIM OH YAOBJIETBOPHAECT B OCHOBHOM TpeﬁoBaHI/IﬂM
Ha OLHCHKY «5», HO ITPHU 3TOM UMEET OAUH U3 HECAOCTATKOB:

¢ B U3JIOKCHUHU AOIMYHICHBI HEOOJIBIIINE HpO6GJII)I, HC MCKA3UBIINEC MATCMATHYCCKOC COACPKAHUC

OTBETA;
® JIONYIIEHBl OJWH — JIBA HEJOYETa IPH OCBEIICHUU OCHOBHOTO COJIEpXKAHUS OTBETA,
WCIIPaBJICHHBIE TI0 3aMEYAHUIO YUUTEIS;
. JIOmylieHsl  ommOka Wik Oojiee  JOBYX  HEJAOYETOB  MPH  OCBEHICHUH
BTOPOCTETICHHBIX BOMIPOCOB HJIM B BBIKJIAJKAX, JIETKO HCIPaBJICHHBIE IO 3aMEYaHUIO
YUHUTEIIS.

OT1MmeTKa «3» CTABUTCH B CJIEAYIOIIMX CJIy4dasix:

e HEMOJIHO WM HENOCJIENOBATEeIbHO PAcKphITO COJEp)KaHUWE MaTepuana, HO IMOoKa3zaHO oOlee
IIOHUMAHUEC BOIIpOCa H MNPOACMOHCTPUPOBAHBI YMCHHUA, AOCTATOYHBIC JJIA I[aJ'II)HGI\/'IHIeFO
YCBOEHHUS MPOTPAaMMHOTO Matepuaia (ompeneneHHbie «TpeOoBaHHSIMH K MaTeMaTHYECKOM
MTOJITOTOBKE 00YUAIONTUXCS»);

® HMMCIWCh 3aTPYAHCHUA HWIIH JONMYIICHBI OLIMOKKA B OIpEaACICHUN HOHﬂTHﬁ, HNCITIOJIB30BaHUU
MaTeMaTH4YECKOU TEPMHUHOJIOTUH, YCPTEKAX, BBIKIIAJKaX, HCIIPABJIICHHBIC IMOCJIC HECKOJIBKUX
HaBOJAIINUX BOITPOCOB YUUTCIIA;

® VYEHUK HE CHOpPaBWICSI C NPUMEHEHHMEM TEOPUM B HOBOW CHUTYyallMd TPU BBINOJHEHUHN
MPAKTUYECKOTO 3a/1aHusl, HO BBITIOJIHUJ 3aJaHUsI 00S13aTEIbHOTO YPOBHS CIO0XKHOCTH IO TaHHOM
TeMe;

® [IpU 3HAHUH TEOPETUUYECKOT0 MaTepHalia BhIsIBICHA HEIOCTaTOYHAsl CPOPMHUPOBAHHOCTH
OCHOBHBIX YMEHUH U HaBBIKOB.

OTMeTKa «2» CTABUTCH B CJEAYIOMUX CIYydasax:

® HE PacKphITO OCHOBHOE COJIepKaHUE yUEOHOTO MaTepHana;
e 0oOHapy)XeHO HE3HAHHE WJIM HETIOHUMAaHHUE YYEHUKOM OO0JIbIIeH Wi HanboJiee BAKHON 4acTh
y4eOHOT0 MaTepuana,
. JOTIYIIIEHBI OITMOKY B OTNIPEACIICHUN MMOHATHH, TTPH UCTIOJIb30BAaHMH MaTEMaTHICCKOM
TEPMUHOJIOTHH, B PHCYHKaX, 4YepTekax wid rpadukax, B BBIKIAJKaX, KOTOPHIC
HE HCIIPABJICHBI MOCIIE HECKOIBKUX HABOISIIMX BOTIPOCOB YUUTEIS.
OtMmeTKa «1» cTaBUTCH, €CJIN:

® VYUYCHHK O6Hapy)KI/IJ'I MMOJIHOC HC3HAHHUC U HCIIOHMMAHUC U3Yy4aCMOI'0O yqe6H0r0 Marcpuraia
WM HE CMOI' OTBCTUTb HU Ha OJHWH H3 IIOCTABJICHHBIX BOIIPOCOB II0 H3Yy4YaCMOMY
Marepuainy.

OIEHKA ITIMCBMEHHbBIX KOHTPOJIBHBIX PABOT OBYYAIOIIUXCA 11O
MATEMATHKE

OT1MeTKa «5)» CTaBUTCS, €CJIN:

e paboTa BHIMOJIHEHA MOJHOCTbIO;
® B IJIOTHUYECKUX PACCYKJEHHUSAX U 000CHOBAHHUH PEIICHHUs HET MpoOEeJIoB U OIINOOK;
® B pCHICHUH HET MAaTEMAaTUYECKUX OMIMOOK (BO3MOXKHA OJTHA HETOYHOCTh, OTTUCKA, HE
SIBJISFOINASCS CIIEICTBUEM HE3HAHUS WJIM HEMOHUMAaHUs y4eOHOTO MaTepuana).
OT1MmeTKa «4» CTAaBUTCH, €CJIN:



e paboTa BHITMIOJIHEHA MOJIHOCTHIO, HO 00OCHOBAHUS MIATOB PEIICHUS HEAOCTATOYHBI (€CITu
yMEHHE 000CHOBBIBATh PACCYXKJCHUS HE SIBISUIOCH CIICIIUATBLHBIM 00BEKTOM IPOBEPKH );
e JIOMYIICHA OJHA OIIMOKA WM JIBa-TPHU HEJOYETa B BRIKIAJIKAX, PUCYHKAX, YEPTEKAX WU
rpadukax (ecau 3T BUJIBI paOOTHI HE SIBISUIACH CIICIIMATBHBIM 00EKTOM TIPOBEPKH ).
OT1MeTKAa «3)» CTaBUTCH, €CJIN:

e JOMyIICHBI O0Jiee OJJHOM OMMOKM 1Tl OoJiee IBYX-TPEX HEIOUETOB B BHIKJIAIKAX,
yepTrexax
Wi rpaduKax, HO yJalluiics BiIaseeT 00s3aTeIbHBIMA YMEHHUSIMHU 110 TIPOBEPSIEMOM TEME.
OtMeTKka «2» cTaBHTCS, €CJIM:

® JIOMYIICHBI CYIIECTBEHHBIE OIIMOKH, MTOKA3aBIIUeE, YTO YUYAIIHICsI HE BIaJCeT
00s13aTeTbHBIMU YMEHHUSMH TI0 IAHHOM TeMe B TIOJIHOM Mepe.
OtMeTKka «1» cTaBUTCS, €CJIN:

e paboTa Mmokasajia MoJHOe OTCYTCTBUE Yy yUalIerocst 00s3aTebHBIX 3HAHUN U YMEHUM 110
MPOBEPSIEMOI TEME WM 3HAUUTEIIbHAS YaCTh PaOOTHI BHIMOJHEHA HE CAMOCTOSATEHHO.

OBILIASA KITACCU®PUKALIUA OHINBOK
I'pyObiMH cunTaOTCS OIIMOKU:

® HE3HAHWE ONpPEACNICHUS OCHOBHBIX MOHSATHH, 3aKOHOB, MPaBWJ, OCHOBHBIX TOJIOKEHHUI
TEOPHH, He3HaHHE (POPMYJI, OOMIETIPUHATHIX CHMBOJIOB 0003HAYCHUI BEJTUYHH, €IUHUI] UX
U3MEpEHUS;
HE3HAHWE HAUMEHOBAHUN €TMHUIL U3MEPCHHUSI;
HEYMEHUE BBIJICIINTh B OTBETE IJIABHOE;
HEYMEHHUE MTPUMEHATH 3HAHUS, AITOPUTMBI JUTSI PEIICHUS 3a/1a4;
HEYMEHHE JIeJIaTh BHIBOJIBI M 0000IICHNS;
HEYMEHHUE YUTaTh U CTPOUTH TpauKu;
MOTEPst KOPHSI WJIM COXPAaHEHHE IMMOCTOPOHHETr0 KOPHS;
oTOpackiBaHue 0€3 0OBSICHEHUI OJTHOTO U3 HUX;
® PaBHO3HAYHBIC UM OIIUOKU;
®  BEIYHCIMTEIbHBIE OIIMOKH, €CJIH OHH HE SIBJISIIOTCS OITMCKOM;
® JIOTMYECKHE OIIHOKH.
K HerpyObiM ommmbkam cijiexyer OTHECTH:
® HETOYHOCTHh (POPMYIUPOBOK, OMpENEICHUHN, TMOHITHH, TEOpPUH, BhI3BAaHHAS HEMOJHOTOM
0XBaTa OCHOBHBIX MPU3HAKOB OIPEAEIAEMOT0 MOHITHS WM 3aMEHOM OJJHOTO - IBYX M3 3TUX
MIPU3HAKOB BTOPOCTEIICHHBIMH,
® HETOYHOCTb Irpaduka;
¢ HEpaIMOHATBHBIA METOJI PELICHUS 3314 WJIK HEIOCTATOYHO MPOAyMaHHbBIN J1aH OTBETa
(HapylIeHue JIOTUKH, TT0JIMEHA OT/ICIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMHU);
® HEpalMOHAIBHBIE METO/IbI PAOOTHI CO CIIPABOYHOM U APYroil INTEPaTypoil;
e HEyMEHHE pelIaTh 3a/a4M, BHIIOIHATh 3aJJaHHsI B 00IIeM BUJIE.
HemoyeramMu sIBJISIOTCAH:

e HepalUOHaIbHbIE IPUEMBbI BEIUMCIICHUH U MpeoOpa3oBaHMii;
HeOpeKHOe BBINOJIHEHUE 3aInceil, yepTexeil, cxem, rpahukoB

KpnTepIm BBICTABJICHUA OLICHOK 3a MPOBEPOYHLIC TECTLI.

e Bpewms BbINOIHEHUS pabOThI: HA YCMOTPEHUE YUUTEIS.



e Ormenka «5» - 100 — 90% mpaBUIIEHBIX OTBETOB,
«4» - 70-90%,
«3» - 50-70%,

«2» -menee 50% mpaBUIIbHBIX OTBETOB.



Y4eGHO-MeTOAMYECKOE H MATEPHATbHO TEXHHYECKOE o0ecreyeHne
o0pa3oBaTeILHOIO Npolecca

Mep3ask A.I'. Marematuka: nporpammsl: 5 — 9 kinaccet / A.I'. Mep3aisik, B.B.ITonoxckuid,
M.C. Skup, E.B.byniko. — M: Benrana rpad, 2013.

Mepsasik A.I'. Anrebpa: 9 xmacc: y4eOHHMK i ydammxcsi 0OIIeoOpa3oBaTeIbHBIX
opranm3zaruii / A.I.Mep3isk, B.b. [Tonouckuii, M.C. Sxup — M: Benrana-I'pad, 2014 — 2017.

Mepsasik A.I'. Anrebpa: qumakTudeckue Matepuaibl: 9 kimace: mocobue s ydanuxcs
obmieoOpazoBarenbHbIx opranm3anmii / A.I. Mep3nsk, B.b.Ilononckuii, E.M. PabunoBu4 u np. —
M: Benrana-I'pad, 2016.

Byuxo E.B. Anrebpa: 9 xiacc: metoguueckoe mocooue / E.B. Bymnko, A.I'. Mep3msik,
B.Bb.ITonouckwuit, M.C. SAxup — M: Benrtana-I'pad, 2016.

HNupopmannoHHble cpeacTBa
1. Konnexus MennapecypcoB, 2JIEKTPOHHbBIE 0a3bl JaHHBIX.

2. UnTtepHeT pecypcsl, HUdpoBbIe 00pa3oBaTeIbHbIE PECYPCHI:
e Poccuiickoe oOpa3oBanue - peaepanbHblii moptan http://www.edu.ru/
e Poccuiickuii 06meo0paszoBaTensHbIi moprai. http://school.edu

e [lopran undpopmarnuonHoit nognepxxkku Enunoro ['ocynapcTBeHHOroO sK3aMeHa

http://ege.edu
e EnuHoe okHO JocTymna K 00pa3oBaTeIbHBIM pecypcaM MaTeMaTHKa

http://window.edu.ru/catalog/resources?p rubr=2.1.11&p page=4
e Enmnoe okHO focTyma Kk 00pa3oBarebHBIM pecypcam http://window.edu.ru/
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