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Cpoxk pecarH3anuH IPOrPaMMbL, YICOHBIH I'0/ 2023-2024 \

KomngecTBo 4acoB o y4eGHOMY ILIaHY Bcero 99 yacos B roA: B HeJeMrO 3 Jaca,

ITO COCTARIAET 19 COCTABHEIX ypOKa

TI1aHHPO3AaHHE COCTaBIEHO Ha ocHoBe: IIPMIMEPHOIlI OCHOBHOII OBPA3OBATEJIBHOH ITPOTPAMMBI CQCHOBHOI'O OBIIEIO
OBPA3OBAHHA/OJOBPEHA pemerneM deaepaapHOro yIeOHO- METOOHISCKOIO o0beaHHEHHA mo obmemy obpasosaHdaro (OgoGpeHa pemIeHHEM OT
08.04.2015, nporoxou Nol/l‘ (B pena.anm npo*ro;cona Ne 1/20 ot 04. 02 20’0) ) fgosreestr m. H aBTOpCKOI‘fI nporpaMMsel Anredpa. COopHHK padodHx

VyaeGHHK.; AnreGpa. 9 knacc. YueGHHK a714 o6meoOpasoBaTenbHbIX opragusanuil. B 2 4. 11 1. /A.I. Mopakosaud. — M.

MmuemoznHa, 2017, , Anre6pa. 7 knacc. Y1ueOHHK 11 00meo0paz0BaTeIbHEIX opranuzanuii. B 2 m. Y. 2/ [A. T. Mopakosiriu ap.]; mox
pen. A. IT'. MopakoBH4Ia. — 24-¢ H3I.. cTep. — M.: MHeMoar[Ha. 2022.
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IHosicHuTeIbHAA 3aNUCKA.

OCHOBHBIMM ~ TNPUHIHUIIAMH  TOCYJAapCTBEHHOM  MOJMUTUKA W IPABOBOTO
pEeryJIupoBaHusl OTHOIIEHHH B cdepe oOpa3oBaHUs SBISAIOTCS oOOecleyeHue IpaBa
Ka)XKJI0T0 Ha 00pa3oBaHHUeE, HEAOMYCTUMOCTh JAUCKPUMHUHAIMU B cdepe oOpa3oBaHuUS;
I'YMaHMCTHYECKUI XapakTep oOpa30BaHHUA, aJalTUBHOCTh CHCTEMbI OOpa30OBaHHS K
YPOBHIO MOATOTOBKU, OCOOCHHOCTSIM Pa3BUTHSI, CIIOCOOHOCTSIM U MHTEPECaM YEJIOBEKa.
®enepanbHblii 3ak0H 0T 29.12.2012 No 273-03 «O06 oOpazoBanuu B Poccuiickoit
Qenepaunn» (manee - 3akoH Ne 273-03) oTmaeT NPUOPUTET HWHKIIO3UBHOMY
00pa30BaHUIO JIMI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 310pOBbs. 1101 HHKITFO3UBHBIM
oOpazoBaHueM, coriacHo 1.27 cT.2 3akoHa Ne273-®3, moHuUMaeTcsi OOecleueHUe
paBHOTO JOCTyNa K 00pa3oBaHUIO Ui BCEX OOYYAIOUIMXCA C YYETOM pa3HOOOpas3us
0CcO0BIX 00pa30BATENBLHBIX MOTPEOHOCTEN U UHANBUAYAIBHBIX BO3MOKHOCTEH.

B cootBercTBum ¢ .16 c. 2 3akona Ne 273-®3, oOy4aromumMcs ¢ OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 3710poBbs (OB3) siBisiercs pusnueckoe Mo, UMEIOIee HETOCTATKU B
¢uznueckoM U (WIM) TICUXOJIOTUYECKOM pPAa3BUTUH, MOJTBEPKIEHHBIE IICHXOJIOTO-
MEIUKO-TIEarOrnueCcKoil KoMHuccruel U NpensTCTBYIOINE MOTyUYeHUI0 00pa3oBaHus 0e3
CO3JaHMs CIELUATIbHBIX YCIOBUN.

Cornacno 4. 1 cr. 79 3akona Ne 273-®3, coxepxkanue oOpa30BaHUS U YCIOBUS
opraHmzalMu oO0yuyeHuss W BocnuTaHus oOydaromuxcst ¢ OB3  onpenensorces
aJanTUPOBAHHON 00pa30BaTENbHOMN MPOrPaMMOM.

B cootBerctBun ¢ 1n.24 npukaza MunoOpnayku Poccuiickoit ®enepamuu ot 30
asrycta 2013 r. Ne 1015 «O6 ytBepxknenuu llopsaka opraHu3aiuu U OCYyIIECTBICHHUS
00pa3oBaTeNbHOMN JEATEIbHOCTH M0 OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOrpaMMaM —
o0pa3oBaTeNbHBIM MPOrpaMMaM HayajbHOTO OOIIEr0, OCHOBHOI'O OOIIETr0 W CPEAHEro
oOmero oOpa3oBaHMs» JUIsl TMOJYyYEHHUS KaueCTBEHHOTO OO0pa3oBaHUs JHIAMHU C
OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbS 0€3 JUCKPUMHUHALIUN

[TporpamMma obGecrieunBaeT COOJIIOJEHUE T'apaHTUPOBAHHBIX 3aKOHOJATEIbCTBOM
MpaB  poauTesied  (3aKOHHBIX  NPEACTaBUTENEH) JeTell ¢  OrpaHUYEHHBIMU
BO3MOKHOCTSIMU  3/I0POBBSI  BBIOUpATh (OPMBI TOIMYYEHUS JETbMU OO0pa3oBaHUS,
oOpa3oBaTeNbHbIC YUPEXKICHUS, 3aIIMILIATh 3aKOHHBIE TIPaBa U UHTEPECHI JeTeil

PaGouast mporpamma OCHOBHOTO 001Iero 0Opa3oBaHMs COCTaBlieHA Ha OCHOBE
DyHIaMEHTAILHOTO  s/ipa CoJAepKaHusg o0miero ooOpa3oBanusi u TpeboBaHuii K
pe3ylnbTaTaM OCBOCHHS OCHOBHOW 0011e00pa30oBaTENbHON MPOrpaMMbl OCHOBHOTO
obmero  oOpa3oBaHusA, TpeACTaBICHHBIX B DeaepadbHOM  TOCYAapCTBEHHOM
o0pa3oBaTeIbHOM CTaHAApPTE OCHOBHOTO oOmiero oOpa3zoBanusi. B Hel Takke
YYHUTHIBAFOTCS OCHOBHBIC HJIeH W TOJIOkKeHUs [IporpamMmbl pa3BUTHS B (GOPMUPOBAHUS
YHUBEPCAIBbHBIX YUEOHBIX ACHCTBUMN AJIE OCHOBHOTO O0OIIEro 00pa3oBaHuUs.
PaGouas mporpamma coctaBieHa Ha OCHOBE

1. 3akoHa P® «O06 obpazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012 Ne273-D3

2. DenepanbHBIA TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO OOIIETO
obpazoBanus (Ilpukaz MunucrtepctBa obpasoBanust U Hayku PD ot 17 gexabps
2010r.  Nel897  «O6  yrBepxkaeHnn  (eaepaibHOTO  TOCYAAPCTBEHHOTO
00pa30BaTeNbHOrO CTaHAapTa OCHOBHOTO 001IEro 00pa3oBaHMsl)

3. [Ipuka3 Muno6pnayku Poccum ot 31.12.2015 Nel577 «O BHeceHUU W3MEHEHUU B
(denepanbHBIl TOCYAapCTBEHHBIH 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOTO OOMIETO



oOpa3oBaHMsi, YTBEPXKIACHHBIM MpHUKa3oM MUHHCTEpCTBA O0pa3oBaHUS W HAYKH
Poccuiickoit @eneparuu ot 17 nexadbps 2010r. Nel1897»

+. TIPUMEPHAS OCHOBHA#A OBPA3OBATEJIbBHASA [TPOTPAMMA
OCHOBHOI'O OBILIEI'O OBPA30OBAHUA/OAOBPEHA pelIEHUEM
dbenepaabHOrO y4eOHO- METOJIUYECKOTO OOBEIMHEHHUS IO 00IIeMy O0O0pa30BaHHIO
(Ono6pena pemenneM ot 08.04.2015, mporokon Nel/15 (B penakiuu mpotokosia Ne
1/20 ot 04.02.2020) ) Fgosreestr.ru

5. DenepanbHbIl TepedeHb yueOHUKOB Ha 2022-2023 y4yeOHBIN roj, yTBEPKAEHHBIM

[Tpukazom Munnpocewmenust Poccun Ne 254 ot 20 mast 2020 r. ¢ ©U3MEHEHUSAMH OT
23.12.2020 (yTBepxaensl npukazoM MunnpocsenieHus: Poccuu Ne 766).

6. AIAIITUPOBAHHASA OCHOBHAS OBPA3OBATEJIBHAA IIPOITPAMMA
OCHOBHOTI'O OBILEI'O OFPA3OBAHUS OBYUYAIOIMXCS C 3AJIEPXKKON
[ICUXNYECKOI'O PA3BUTHUA MBOY rumuazuun Ne 44 um. Jleeea B.H. ot
30.08.2021

7. Anredbpa. COopHUK pabouux mnporpamMm. 7— 9 kjaccel: ydeO. mocodue s
obmeoOpazoBar. opranuzanuit/[ coct. T.A. Bypmuctpona]. - M.: Ilpocsemienue,
2018.

[Iporpamma COOTBETCTBYET yUeOHUKAM:

- Anre6pa. 9 kimace. B 2 4. Y. 1. YueOHuk 1151 yyanuxcst o01eo0pa3oBaTeIbHbIX
yupexxaenuii / A. I'. Mopakosuu. — M. : Muemo3una, 2022. — 215 c., Anrebpa. 7
kiacc. B 2 u. Y. 2. 3agayHuk 1715 ydamumxcsi 00111eo0pa3oBaTeNbHbIX yUpexKaeHu / [A.
I'. Mopakosud u ap.]; mox pea. A. I'. MopakoBuua. — 24-¢ u3g., crep. — M.:
Mmuemo3suna, 2022. — 270 c.

OBIIAA XAPAKTEPUCTUKA YUYHEBHOI O ITPEJIMETA

Ocol0eHHoOCTH 1eTel € 32/1ePKKOM MCUXUYECKOT0 Pa3BUTHS

3anepkka TCHUXMYECKOTO pa3BUTHSI —  KOMIUIEKC HErpyObIX HapylIeHHM
pa3BUTHS MOTOPHOM, TO3HABATENIbHOM, HMOIMOHAIBLHO-BOJIEBOM cdep, peuu, ¢
TeHJeHIuen Kk ux komneHcauu. [louarue “3aneprkka ncuxudeckoro pazsutus” (3I1P)
yHnoTpeOsieTcss 0 OTHOLIEHUIO K JIeTAM C MHUHUMAJIbHBIMU OPraHUMYECKUMHU WIIU
(YHKIMOHATBHBIMU TOBPEXACHUSIMU LIEHTPAJIbHOM HEpBHOW cucteMbl. i HUX
XapaKTEepHbl ~ HE3PEJIOCTh SMOLMOHAIBHO-BOJIEBOM  chepbl U HEJOpPa3BUTHUE
[TIO3HABATEJIbHOW JIESATEIBHOCTH, YTO JEJAET HEBO3MOXKHBIM OBJIAJICHHE MPOTrPaMMON
MAaCCOBOM ILIKOJIBI.

HenocratouHasi BbIpa)KE€HHOCTh IO3HABATEIbHBIX HHTEpecoB y aeted c¢ 3IIP
COYETAETCSI C HE3PEJIOCThIO BBICHINX MCUXUUECKUX (PYHKIIHIM, C HAPYIICHUAMHU, TaMSITH,
C (YHKIMOHAIBHON HEIOCTATOYHOCTBHIO 3PHUTEIBHOTO U CIYyXOBOTO BOCIPHSTHS, C
IJIOXOM KOOpAMHALWEH ABMKEeHUN. Manas auddpepeHInpOBaHHOCTh IBUKEHUN KUCTEH
PYK OTPULATENIBHO CKa3bIBACTCS HA NPONYKTMBHOM  JEATEIBHOCTM  —  JICIKE,
PUCOBAHUM, KOHCTPYUPOBAHUH, IIUCHME.


http://kaygorodova.ru/images/stories/7_klass/mord_2_chasty.zip
http://kaygorodova.ru/images/stories/7_klass/mord_2_chasty.zip

CHIKEHUE T[I03HABATEJIbHOW AaKTUBHOCTH TMPOSIBISIETCSI B  OrPAHUYEHHOCTH
3amaca 3HaHUM 00 OKpYXalollleM  MHUpEe M  IPaKTUYECKUX  HaBBIKOB,
COOTBETCTBYIOIIUX BO3PACTY U HEOOXOAMMBIX PEOCHKY MPU OOYUYEHHUH B IIKOJIE.

N3ydenune anreOpsl B OCHOBHOM IIKOJIE JOHKHO OOCCTICUUTh JOCTHKCHHUE CICTYIOIINX

neJjeu:

1) B HanpaBJIeHUH JUIYHOCTHOTO PA3BHTHSI
* Pa3BUTHE JIOTHYECKOTO M KPUTUUECKOTO MBIILICHHS, KYIbTYpPhl PEUH, CIIOCOOHOCTH
K YMCTBEHHOMY SKCIEPUMEHTY;
* hopMUpOBaAHUE Y YUAIIUXCA UHTEIJIEKTYaJIbHOM YeCTHOCTH U O0BEKTUBHOCTH,
CITOCOOHOCTH K MIPEOJIOJICHUIO MBICIIUTENIBHBIX CTEPEOTUIIOB, BHITEKAIOIINUX U3
OOBIJICHHOTO OIBITA;
* BOCITUTAHHUE KAYECTB JIMYHOCTH, 00ECTICYMBAIOIINX COLIMAIBHYI0 MOOMIBHOCTD,
CITIOCOOHOCTh MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHHUS;
* (hopMUPOBaAHNE KAYECTB MBIIIICHUS, HEOOXOUMBIX JJISI aIalTal[uu B
COBPEMEHHOM MH(GOPMAIIMOHHOM OOIIECTBE;
* pa3BUTHE UHTEPECA K MATEMATUYECKOMY TBOPUYECTBY U MATEMATUUYECKUX
CIIOCOOHOCTEIA;

2) B MeTanpeIMeTHOM HANPABJIEHNH
* (hoopMupOBaHUE MIPEJCTABICHUI O MaTeMaTHUKE KaK 4YacTH OOIeueTI0BEYECKOM
KYJBTYpPbI, 0 3HAUMMOCTH MAaTEMaTHUKH B Pa3BUTHUU LIUBWJIM3AIMU U COBPEMEHHOTO
00111eCTBa;
* pa3BUTHE MPEICTABICHUN O MaTEMAaTHKE KakK (popMe OMUCAHUS U METO/IC TTIO3HAHUS
JNEeHCTBUTEILHOCTH, CO3JJaHNE YCIOBUM JJIs TPUOOPETEHHS TIEPBOHAYATIBLHOTO OIbITa
MaTeMaTU4YECKOT0 MOJICIMPOBAHMS;
* hopMupOBaHUE OOIIMX CIIOCOOOB MHTEIUICKTYaIbHON IEATCIIbHOCTH, XapaKTePHBIX
JUIS MATEMAaTUKU U SIBJISTIOIIMXCSI OCHOBOM MO3HABATEIHLHON KYJIBTYpPbl, 3HAUMMOI
JUTSL pPa3IUYHBIX cep ueToBeUeCKOU eI TENHbHOCTH;

3) B IpeAMEeTHOM HANPABJICHUHU
* OBJIQJICHUE MAaTEMATHYCCKUMHU 3HAHUSIMU U YMEHUSIMHU, HEOOXOTUMBIMH JIJIsI
MPOJIOIKEHUS O0YyUCHUS B CTapIIe IIKOJIE UIM MHBIX 00111e00pa3oBaTeIbHbIX
YUPEKICHUSIX, U3YUCHUST CMEKHBIX JUCHUTLIINH, MPUMEHEHHUS B TOBCETHEBHOM
JKHU3HH,
* co3ganue pyHIaMeHTa JJIsi MaTEMaTUYeCKOTO pa3BUTHs, (POPMUPOBAHUS
MEXaHU3MOB MBIILJICHUS, XapaKTEPHBIX JJIsI MATEMAaTUUYECKON JIeSITETbHOCTH



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEBHOTI'O ITPE/IMETA

TpedoBanuss K  pe3yJbTaTaM OCBOEHHSI NPOrPpaMMbl  KOHKPETH3HUPYIOTCS
NPUMEHUTEIbHO K Kaxaomy oOydawmemycs ¢ 3IIP B cooTrBercTBHM ¢ ero
MOTEHIHAIHLHBIMU BO3MOKHOCTSIMH M 0COOBLIMH 00Pa30BaTeIbHBIMU MOTPEOHOCTIMM.

Ilnanupyembie pe3ybraThbl 00ydeHus aerei ¢ 3I1P.

CampiM 06muM pesyiabTatoMm ocBoeHus AOIT OO0, obyuaromuxcs ¢ 3[1P qomxHO cTaTh
MOJIHOIIEHHOE OCHOBHOE 00ImIee oOpa3oBaHWE, pPA3BUTHE COIMUATIBHBIX (KU3HCHHBIX )
KOMIIETEHIIMM, JTOCTaTOYHbIE [UIsi TPO(GECCHOHATBLHOTO CAMOOMNPEICICHU U  YCIEIIHOM
agantaiuu B coumyme. O0yyaromuiics ¢ 3I1P nmomyyaet oOpa3oBaHue, K MOMEHTY 3aBEpPILIECHUS
OoOyueHHUsI TIOJHOCTBIO COOTBETCTBYIOIIEE 10 MTOTOBBIM JIOCTHXKEHUSM 0Opa30BaHUIO
oOyJaromuxcsi, He MMEIOIMIUX OTPAHWYCHHH MO BO3MOXXHOCTSIM 3JI0POBBS, B T€ KE CPOKHU
oOyueHusi. B pesynbrare OoCBOEHHST OCHOBHOrO 0OIIero oOpa3oBaHHUs MO aJalTHPOBAHHOU
oOpa3oBaTeNbHOM MpOrpaMMe y4Yalluiicsl MOJy4aeT BO3MOXHOCTh OCBOUTH OCHOBHOE
coJiepkaHue 0o0pa3oBaHus, omnpeaenéHHoe (eaepaabHbIM KOMIOHEHTOM TOCYAapCTBEHHBIM
oOpa3oBaTeNbHbIM CTaHAAPTOM OCHOBHOI'O OOIIEro 0Opa3oBaHus, a TAK)KE COBEPUICHCTBOBATH
U pacIIMpUTh KPYr OOLIUX YYEOHBIX YMEHUMN, HABBIKOB U CIIOCOOOB AesTeIbHOCTH. OBllaieHIe
OOLIMMH YMEHUSIMH, HaBbIKAMHU, CIIOCOOAMHU JEATEIIBHOCTH KaK CYIIECTBEHHBIMU 3JIEMEHTaMU
KYJBTYPBI SIBJISIETCSI HEOOXOMMBIM YCIOBUEM Pa3BUTHUS U COLUAIN3AIMH IIKOJIBHUKOB.

BeinyckHMK HAy4YuTcs B 7-9 kiaccax (s MCIOJIb30BAHUA B NOBCEIHECBHOM 'KU3HU
U o0ecreyeHHs BO3MOKHOCTH YCIEHIHOIO IPONOJIKEHUS 00pa3oBaHusi Ha 0a30BOM

YPOBHe)
JIeMEeHThI TEOPHH MHOKECTB U MaTEMATHYeCKOM JIOTUKH

e omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSMH: MHOXECTBO, AJIEMEHT MHOXKECTBA,
MMOJIMHOKECTBO, MPUHAJIEKHOCTD;

® 33aJ1aBaTh MHOKECTBA MEPEUNUCICHUEM UX DJIEMEHTOB;

® HAaXOJUTh MepeceueHue, 00beAMHEHNE, TOJMHOXKECTBO B MPOCTEUIIIUX CUTYAIUSX;

e OIepHUpOBaTh Ha 0A30BOM YpPOBHE: OIpe/ielieHHe, aKCHOMa, TeopeMa, JI0Ka3aTelIbCTRO;

® [IPUBOJIUTH MPUMEPHI JJIsl TOATBEPKACHUS CBOUX BBICKA3bIBAaHUM.

B noBceHeBHOM KU3HU M NP U3YYEHUM JPYTUX MPeIAMETOB:

1. OpPHCHTHUPOBATHCSI B TpadUUECKOM TPEACTABICHUM MHOXECTB JIJII OIHMCAaHHS
peaTbHBIX TPOIECCOB U SIBJICHUH, TIPU PEIICHUH 33729 IPYTUX YICOHBIX TIPEIMETOB.

Yucaa

e omnepupoBaTh Ha 0A30BOM YpPOBHE IMOHSTHSIMU: HATypaJdbHOE YHUCJIO, IIEJ0€ YUCIIO,
OOBIKHOBEHHAsI JpoOb, JeCATUYHAs JApoOb, CMEIIaHHas JApoOb, palMOHAIBLHOE YHCIIO,
apu(pMeTUYeCKUil KBaJApaTHBIN KOPEHb;

® CHOJIb30BaTh CBOMCTBA YMCEII U MPABUJIA ICVCTBUM IIPU BBINIOJHEHUN BbIYUCIICHUN;

® 1CMOJIb30BaTh MPU3HAKU JETUMOCTHU Ha 2, 5, 3, 9, 10 ipu BBINOTHEHNH BBIYUCICHUN U
pEILIEHUHU HECJIOKHBIX 3a/a4;

® BBINOJHATH OKPYTJICHUE PAlMOHAIBHBIX YUCET B COOTBETCTBUU C MPABUIIAMU;

¢ ONCHHMBATHb 3HAYCHHUC KBAAPATHOI'O KOPHA U3 IMOJOKHUTCIbHOI'O ICJIOTO YKUCJIa,



® UMETh NPEJICTABIICHNE O PAllMOHAIbHBIE U UPPALIMOHAIBHBIEC YNCTIA;

® CpaBHMBATh YUCIJIA.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYTHX NMPeAMeTOB:

® OILICHUBATh PE3yJbTaThl BBIYMCICHUIN NPH PELICHUH MPAKTUYECKUX 3a/1a4;

® BBINOJHATH CPABHEHUE YUCEN B PEATIbHBIX CUTYALUX;

® COCTaBJIATh YMCJIOBBIC BBIPAKECHHS IIPU PELICHUN NPAKTUYECKUX 3a7ad U 3a1ad U3
APYTUX Y4EOHBIX MPEIMETOB.

ToxnecTBeHHbIEe IPe0Opa3oBaHUs

® BBINOJHATH HECIOKHBIE NPeoOpa3oBaHWs ISl BBIYHUCICHUSA 3HAYEHHUM YHCIOBBIX
BBIPDAKCHUW, COAEPKAIMX CTENEHU C HATypaJbHBIM IIOKA3aTelIeM, CTENEHH C LEJIbIM
OTpHULATEIbHBIM [T0KA3aTEJIEM C UCIIOJIb30BaHUEM CIPAaBOYHOM MH(POpMAIUY;

® BBINOJHATH HECIOXKHBIE MPEOOPa30OBaHUS LIEJIBIX BBIPAXKEHUI: pacKpbIBaTh CKOOKH,
MPUBOAMTH MOJOOHBIE CIIaraeMbI€;

® 1CHOJIb30BaTh ()OPMYJIbl COKPAILEHHOIO YMHOXEHHUS (KBaJpaT CyMMBbI, KBajapaT
pPa3HOCTH, Pa3HOCTh KBAJPAaTOB) JUIsl YHPOIICHUS BBIUMCICHUA 3HAYCHUH BBIPAKEHUH C
HCIIOJIb30BaHUEM CIPABOYHON MH(POpPMAIIH;

® BBINOJHATH HECIOXKHBIE TpeoOpa3oBaHus JIpPOOHO-IMHEWHBIX BBIPAKEHUUW U
BBIPAXKEHHI C KBaJPATHBIMUA KOPHSIMHU.

B noBceqHeBHOM KU3HH M IIPH U3YYEHHH APYIHX MPEAMETOB:

e [IOHMMAaTh CMBICJ 3aIIMCH YUCJIA B CTAHIAPTHOM BHJIE;

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHATUEM «CTaHAAPTHAS 3aIIUCh YHCIIay.

YpaBHeHHS U HEPABEHCTBA

2. omepupoBaTh Ha 0a30BOM YpOBHE MOHSTHSIMHU: PABEHCTBO, YMCIOBOE PABEHCTBO,
YPaBHEHUE, KOPEHb YPaBHEHHUs, PEIICHHE YPABHEHUS, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pElIeHNE HEPABEHCTBA,;

3. TPOBEPSTH CIIPABEIJIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB (MpU HEOOXOJMMOCTH
C omopoi Ha oOpaszen);

4. pemiaThb JMHEHHBIE HEPABEHCTBA M HECIIOKHBbIE HEPABEHCTBA, CBOISIIMECS K
JIMHCHUHBIM;

5. pemaTb CUCTEMbl HECIOKHBIX JUHEHHBIX YpaBHEHUH, HEPABEHCTB;

6. IIPOBEPSTH, ABJISIETCS JIM JAHHOE YKCJIO PELIEHUEM YPAaBHEHMSI (HEPABEHCTBA);

7. pewmaTh KBaJpaTHbIE ypaBHEHHS MO (opMmyse KOpHEHl KBaJpaTHOTO YpaBHEHHUS C
OTIOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO;

8. HM300pakaTh pelIeHUs] HEPABEHCTB U UX CUCTEM Ha YUCJIOBOM MPSIMOIA.

B noBceHeBHOM KM3HU M NIPU U3yYeHHUHU APYTHUX NPeIMETOB:

® COCTaBJISITh M PEIIaTh JIMHEWHbIC YPABHEHUS MPU PEUICHUM 3a]lay, BOZHUKAIOIIUX B
APYTUX Y4eOHBIX MpeIMeTax ¢ BU3yalbHON OMOpPOH.

DyHKIUU

9. HaXOAWTH 3HaUYeHHE (QYHKUIMHU MO 33JaHHOMY 3HAUEHHIO apTyMEHTa 0 BU3YyaJbHOMN
orope;



10. HAXOJWUTh 3HAYEHUE ApTYMEHTa MO 33JaHHOMY 3HAUEHUIO (PYHKIIMH B HECIIOXKHBIX
CUTYaIIMsIX apryMEeHTa [0 BU3YyaJIbHOU OIopeE;

11. OmpenensaTh MOJOKEHHE TOYKH IO €€ KOOpAMHATaM, KOOPAMHATHl TOYKH IO €€
MOJIOKEHUIO HA KOOPJUHATHOM MIIOCKOCTH;

12. 1o rpaduKy HaXOJIUTh 00JIACTh ONPEIENICHNUsI, MHOKECTBO 3HAUCHUH, HYIH (PYyHKIIUH,
MPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3pAacTaHUS U YOBIBaHMS, HauOOIbIIEEC U
HaUMEHbIIIee 3HaYCHUS (PYHKIMH;, CTPOUTH TpaduK JTUHEHHON (YHKIINH;

13. TIPOBEPSTD, SIBISIETCA JIM JAaHHBIA rpaduK rpa@uKoM 3aJaHHONW QPYHKIHMU (JTUHEHHOMH,
KBaJpaTUYHOM, 0OpaTHON NPOMOPLHOHATIBHOCTH);

14. omnpenensaTh NPUOIMKEHHBIE 3HAYCHUS KOOPJIWHAT TOUYKHM IepeceueHus rpapukoB
byHKIUH;

15. OpPUEHTHUPOBAThCA B TOHATHSIX W ONEpUPOBaTH HMH Ha 0a30BOM YpOBHE:
MOCJIEIOBATEIbHOCTD, apu(hMETHUECKAS] IPOTPECCUs, TEOMETPUUYECKAS POTPECCUSL;

16. pelIaTh MPOCTEUIINE 3aa4l HA IPOTPECCUU, B KOTOPBIX OTBET MOXKET OBbITh MOJIy4YEH
HETOCPECTBEHHBIM MOJICUETOM 0€3 MpUMeHEeHUs popmMy.

B noBce1HeBHOM KM3HU M NIPH U3YyYE€HHHU JPYTHX NMPEIMETOB:

17. UCMOJIb30BaTh rpadMKH peabHBIX MPOIIECCOB U 3aBUCUMOCTEH IS ONPEICTICHUS X
CBOMCTB (HauMOOJIbIIINE W HAUMEHbBIIHUE 3HAYCHHS, TMPOMEKYTKH BO3pACTaHHUS U YyOBIBaHUS,
00JIaCTH MOJIOKUTEIbHBIX U OTPUIIATEIIbHBIX 3HAYCHHUH U T.11.);

18. HCMOJIb30BaTh CBOMCTBA JIMHEHHON (yHKIMHU U €€ rpaduK Npu pelIeHUU 3aaad U3
JIPYTUX YIeOHBIX MPEIMETOR.

CrarucTHKa M TEOpHs BEPOATHOCTEM

19. UMETh TMPEJCTaBICHUE O CTATUCTUYECKUX XaPAKTEPUCTHUKAX, BEPOSTHOCTH
CITy4aiHOTO COOBITHS, KOMOMHATOPHBIX 33J1auax;

20. TIPEJICTABIIATH JaHHBIC B BUJIE TAOJHII, TUarpamMM, TpauKoB ¢ OIOPOM Ha oOpaserr;

21. 9yuTaTh MHGOPMAIIHIO, MPECTABICHHYIO B BUJIE TAOJIUIIbI, TUarPAMMBI, TpauKa;

22. OIIEHUBATH BEPOSITHOCTHh COOBITUSI B MPOCTEHIINX CIyUasx;

23. MMETb MPEACTABICHUE O POJIU 3aKOHA OOJIBIINX YKCET B MACCOBBIX SBJICHUSX.

B noBce1HeBHOM KM3HH M TIPH U3yYE€HUH APYTHX MPeAMETOB:

® OILICHMBATh KOJIMYECTBO BO3BMOXKHBIX BAPUAHTOB METO/I0M Iiepedopa;

® WMETh MPEACTaBICHUE O POJU MPAKTUYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITHI;

® UMETh MPEJCTAaBICHUE O CPABHEHUU OCHOBHBIX CTATUCTUYECKUX XaPaKTEPUCTHK,
MOJIYYCHHBIX B TIPOIIECCE PEIICHUS MPUKIIAIHON 3a/1auM, U3yUYCHUS PEaTbHOTO SIBJICHUS;

24. OIICHUBATH BEPOSITHOCTh PEATTbHBIX COOBITHH U SIBJICHUI B HECIOKHBIX CUTYaIIHsIX.

TexkcroBbIe 3a1a4u

® pelaTh HECIOXHBIC CIOKETHBIC 3aJa4d PAa3HBIX THUIIOB HAa BCE apU(PMETHUCCKUE
JICUCTBUS,

® CTpOUTh MOJENb YCJIOBUS 3anauu (B BHJE TaOJMIbl, CXEMbl, PUCYHKa WU
ypaBHEHHUS), B KOTOPOW JaHbI 3HAUEHUS JIBYX M3 TPEX B3aMMOCBSA3aHHBIX BEJHMYWH, C IIEJIBIO
MIOMCKa PELICHMs 337a4t 110 BU3yaJbHOMY 00pasiy;

® COCTaBJIATH IJIAH PEIICHUS 3a/1a4K;



®  BBIICJIATH 3TANBI PELICHUA 3a/1a4U;

® UHTEPIPETUPOBATH BBIYMCIUTENIBHBIE pE3yJbTaThl B  3ajaye, HCCIEA0BAThH
MOJYYEHHOE PEIICHUE 3a/1a4H;

® 3HATh Pa3INYNE CKOPOCTEH 00BEKTa B CTOSUYECH BOJIE, TPOTHUB TCUCHHSI U TT0 TCUCHHUIO
peKu;

® pellaTh 33/1a4¥ Ha HaXOX/JICHUE YaCTH YMCJIA U YUCJIa TI0 €ro YacTH;

e pemiaTh 3aJa4d Pa3HbIX TUMOB (HA TOKYIIKH, Ha JIBHDKCHHUE), CBSI3BIBAIOIIUX TPH
BEJIMYUHBI, BBIJICIATh 3TU BEJIUYMHBI U OTHOILLICHUS MEXXAY HUMU;

e pemaTh 33a/1a4u Ha pabOTy, CBA3BIBAIONINX TPU BEITUINHBI, BBIJCIATH TH BEITUIUHBI U
OTHOIIICHUS MEXKy HUMU T10 aJITOPUTMY YUE€OHBIX JICHCTBUI;

® HAaXOJIUTh MPOILEHT OT YUCJA, YUCIO MO MPOLEHTY OT HEro, HaXOJWTh MPOIIEHTHOE
CHIKEHUE WM MPOLIEHTHOE MOBBIIIEHUE BEJIUYNHBI,

® pEIIAaTh HECIIOXKHBIC TIOTUYECKUE 3aa4M METOJIOM PACCYKICHUM.

B noBceHeBHOM KU3HU M NIPU U3YYEHUHU APYITUX NPeIMETOB:

® yYacTBOBaTh B OOCYXKIEHHMH THIIOTE3bl O BO3MOXHBIX MPEICIbHBIX 3HAYCHHUIX
HMCKOMBIX B 33j]a4€ BETUYUH (JeaTh IPUKUJIKY ).

BekTOpbI 1 KOOPAMHATHI HA IVIOCKOCTH

® HMETh NPEACTABICHUE O MMOHATHUSAX: BEKTOpP, CYMMa BEKTOPOB, POU3BEAECHUE BEKTOPA
HA YMCJI0, KOOPJAUHATHI HA INIOCKOCTH;

e ONpeaeNsITh MNPUOIMKEHHO KOOPAWMHATHI TOYKM TI0 €€ H300paKCHUI0 Ha
KOOPJUHATHOM TNTIOCKOCTH.

B noBceHeBHO KU3HU M NP U3YYEHUH JPYTUX MPeAMETOB:

® OpPUEHTUPOBATHCS B MCIOJB30BAHMUU BEKTOpA IS PEIICHUS MPOCTEHMINMX 3a7ay Ha
OIPEJICJIEHUE CKOPOCTH OTHOCUTEIBLHOTO JIBUKECHUS.

Hcropusi MaTeMaTUKH

® UMETh NPEICTABICHUE O HEKOTOPHIX (DaKTax U3 UCTOPUU MATEMATUKH;

® [IOHMMATh POJIb MAaTEMATUKH B pa3BuTuu Poccum.

MeToabl MaTEMAaTHKH

® OpPUEHTUPOBATHCS B U3YUYEHHBIX METOJAX PEUICHUS PA3HBIX TUIIOB MAaTEMaTHUYECKHUX
3aja4;

® UMETh IMPEJACTABICHUE O MATEMaTUUYECKHUX 3aKOHOMEPHOCTSIX B OKpPYXKAIOLIEH
JNEUCTBUTENBHOCTHA U IPOU3BEACHUSIX UCKYCCTBA.

BhInyCKHMK MOJIYYUT BO3MO:KHOCTH HAY4YUThCS B 7-9 kiaccax qJis odecriedeHust
BO3MOYKHOCTH YCIIEIIIHOTO MPOJ0JIKEHUs 00pa3oBaHusl HA 02a30BOM YPOBHeE

JJIeMEeHTbI TEOPUU MHOKECTB U MATEMATUYECKOM JIOTUKH

o Onepuposamv nOHAMUAMU: ONpeoesieHue, meopema, aKCUoOMa, MHOICECMBO,
Xapakmepucmuku MHONCECMBA, 3JIeMeHm MHOJICeCmsed, nycmoe, KOHeYyHoe U OecKOHeuHoe
MHOIHCECTBO, NOOMHONCECMBO, NPUHAOTIEHCHOCHb, BKAIOYEHUE, PAGEHCINEO MHOMCECE;

® U300padcamsv MHOMCECMBA U OMHOUEHUE MHONCECME C NOMOWbI0 Kpy2o8 Jiliepa,
UCNONB3YS ANOPUMM YUEOHbIX OellCmBUlL;



® onpedensamv  NPUHAONEHCHOCMb  IJIEMEHMA  MHONCecmey,  00beOUHeHUuro U
nepeceueHur MHOJICecms;

® 3a0a6amb MHONCECMBO C NOMOWDIO NEPEHUCTICHUS DJIeMEeHMO8, CIOBECHO20
onucanus;

® onepupogamv  NOHAMUAMU:  BbICKA3bIBAHUE,  UCMUHHOCMb U JIOHCHOCHD
BbICKA3bIBAHUS, OMPUYAHUE BbICKA3LIBAHUL, ONepayuu HAO BbICKA3LIBAHUAMU. U, UIU, He,
YVCI0BHbIE 8bICKA3LIBAHUSL (UMNAUKAYUU),

®  CIMpoumbs 8bICKA3bIBAHUS, OMPUYAHUS BLICKA3bIEAHULL.

B noBceHeBHOM KU3HHU M TPH U3YYEHHHU APYTUX MPEIMETOB:

25. yuacmeosamv 8 NOCMPOeHUU YenouKu YMO3AKIIOUeHULl HA OCHO8e UCHONb308AHUs
NPABUIL JIOCUKU,

26. UCNOBL306AMb  MHOJNCECMBA, ONEpayuu ¢ MHONCECMBAMU, UX epaghuyeckoe
npedcmasieHue 05t ONUCAHUSL PEANbHbIX NPOYECCO8 U S6IeHULL.

Yucaa

® onepuposamv NOHAMUAMU: MHONCECMBO HAMYPAILHLIX YUCET, MHONCECHBO YeblX
yucen, MHOMCECME0 PAYUOHATILHBIX YUCEN, UPPAYUOHATIbLHOE YUCTO, KBAOPAMHbIUL KOpPEHb,
MHOJICECMBO  OCUCMBUMENbHBIX HUCET, 2eOMEeMPUdecKdas UHMepnpemayus HamypaibHbiX,
YenvlX, PayUOHANIbHBIX, OClCIMEUMETbHBIX YUCE,

®  NOHUMAMDb U 0OBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCTA,

®  GLINOJIHAMb BLIYUCIEHUS, 8 MOM YUCTEe C UCNOIb30BAHUEM NPUEMOE DAYUOHATILHBIX
8bIYUCTEHUU,

®  GLINOJIHAMb OKPY2IEHUE PAYUOHANBHBIX YUCETl C 3A0AHHOU MOYHOCbIO,

®  (CpasHUamMb payUOHATbHbIE U UPPAYUOHATbHBIE YUCA,

®  npPeocmasisims PAYUOHAIbHOE YUCTO 8 BUOe 0eCAMUYHOU Opobu

® ynopaodouusams YUCId, 3aNUCAHHbIE 8 BUOe 0ObIKHOBEHHOL U 0eCAMUYHOU OpoOU;

e naxooumov HOJ/] u HOK uucen u ucnonvzosamo ux npu peuieHuu 3a0ad.

B noBcetHeBHOM KU3HHU M TPH U3YYEHHHU APYTUX MPEIMETOB:

27. NpUMEHAmMb NPasula NPUOIUNCEHHBIX BLIYUCICHULU NPU pPeuleHuy NpPpaKmuyecKux
3a0a4 u pewieHuu 3a0ay Opyeux yueOHbvix npeomemos;

28. BBINOJHAMb CPABHEHUE pe3yIbMmamos GblUUCIeHUNl NPU peueHUul NpaKmuidecKux
3a0ay, 8 mom yucie NPUOTUNCEHHBIX BbIYUCTEHULL

29. cocmasnAms U OYEeHUBamyv HUCIOBbLE GbIPANCEHUS NPU PEeUeHUU NPAKMUYECKUX
3a0a4 u 3a0a4 U3 Opy2ux y4eOHvlX npeomemos,

30. 3aNUCHIBAMb U OKPY2IAMb YUCTIO0B8blE 3HAYEHUS PEANbHbIX 8EIUYUH C UCNOIb308AHUEM
PA3HLIX CUCmeM U3MepPeHUsL.

TosxkaecTBeHHBbIE TPeo00pa3oBaHUA

31. onepuposamv NOHAMUAMU CHMENeHU C HAMYpalbHblM NOKA3ameiem, CHeneHu ¢
yenvlM OMmpuyamenbHulM HOKA3amesiem,

32. BbINOIHAMbL NPeoOPA308AHUA  YENbIX GbIPANCEHUN. OelUcmeusi ¢ O0OHOUJIeHAMU
(cnooiceHue, blyumaHue, YMHOJICEHUE), OCUCMBUL C MHOLOUIEHAMU (CLOJCeHUe, 8bIYUMAHUE,
VMHOICEHUE),



33. BBINOJHAMb PA3IONCEHUE MHO20UIeHO8 HA MHOJCUMENU OOHUM U3 CHOCO0OS:
8bIHECeHUe 3a CKOOKY, 2PYNNUPOBKA, UCNOIb308aHUE DOPMYI COKDAUWEHHO20 YMHONCEHUSL,

34. @blOeNsIMb K8AOPAM CYMMbL U PASHOCMU OOHOYIEHOB,

35. PACKAAObIBAMb HA MHONCUMENU K8AOPAMHbBIL MPEXYIeH;

36. GBINOJHAMb NPEeoOPAZ0BAHUS  BLIPANCEHUL, COOEPAHCAWUX CMEeNneHU C YeablMu
OMPUYAMENbHBIMU  NOKA3AMeENAMU, Nepexooums Om 3anucu 6 6ude CmeneHu C yYeavim
ompuyamenbHbiM noKazamenem K 3anucu 8 guoe opoou;

37. GbLINOJHAMbL NPeodpPaz06anusi OPOOHO-PAYUOHANLHBIX BbIPAMCEHULL: COKpaujeHue
opobeil, npusedenue aneeopaudeckux opobeti K oOwemy 3HAMEHaAmento, CLONHCEeHUE,
VMHOJICEHUe, OelleHue aleedpauyeckux Opoobell, 6038edeHue aleebpaudeckol Opoou 8
HAMypaioHyo U Yyeuyo OmpuyamenvHyo Cmenens;

38. BBINOJHAMb NPEOOPAZ0BAHUSL BLIPANCEHULL, COOEPAHCAUUX KBAOPAMHBLE KOPHU,

39. GvIOeNAMb K8AOPAm CYMMbl UU PAZHOCMU O8YYNEHA 8 BbIPANCEHUAX, COOEPHCAUJUX
K8aopammbvie KOPHU,

40. 8BLINOIHAMb NPEOOPAZOBAHUSL BIPANCEHUL, COOEPHCAUUX MOOYTb.

B noBce1HeBHOM KM3HU M NIPH U3YyYE€HHHU JPYTHX NMPEIMETOB:

®  GLINOIHAMb NPEOOPA30BAHUSL U OCUCMBUSL C YUCTAMU, 3ANUCAHHLIMU 8 CIAHOAPIMHOM
guoe,

®  GLINOIHAMb NPeodPA308aHUL ANRCOPAUUECKUX BbIPANCEHUL NPU peuleHuUu 3a0ay
opyaux yuebHvix npeomemos.

YpaBHeHMs U HEPABEHCTBA

41. onepuposamv NOHAMUAMU. YPABHEHUe, HEPAGeHCMEB0, KOPEHb VPAGHEHUS, peuleHue
HEepageHcmea, pAasHOCUNIbHbIE YPAGHEHUs, 001acmb onpeoeleHusi ypasHenus (HepaseHcmaa,
cucmemvl YpagHeHUll Ul HEPAGeHCME),

42. pewiamv JuHelHble YPAGHEHUs U YPABHEHUs, CBOOUMble K JUHEUHbIM C NOMOWbIO
MOIHCOECMBEHHBIX NPEoOPA308AHUL,

43. pewamv KeaOpamuvle YPAGHEHUS U YPABHEHUs, CBOOUMble K KBAOPAMHLIM C
HOMOWBIO MOACOECMBEHHBIX NPeodPA308aAHULL

44. pewamv OpOOHO-TUHElIHbLE YPAGHEHUS,

45. pewamv npocmeniuie uppayuoHatbHvie ypasnenus uda ([ f (x) =a, \/ f(x)= \/ g(x);

46. pewiamov YpasHeHUs 8U0a x"=a ;

47. pewamsv YPAasHeHUsi CNOCODOM PA3NIONCEHUS HA MHOICUMETU U 3AMeHbl NePEMEHHOU;

48. UCNONBL306AMbL MEMOO UHMEPBANO8 O/ peuleHusl Yeavlx U OpOOHO-PAYUOHATILHBIX
HepageHcms.

B noBceHeBHOM KM3HU M NIPU U3YyYE€HHHU APYTHUX NMPEIMETOB:

49. cocmaensimes U pewlams JUHElHble U KAOpamHuvle YPAGHEHUs, YPAGHEHUs, K HUM
c8O0sUUECS, CUCMEMbl TUHEUHbIX VPAGHEHUU, HEePABeHCME Npu peuweHuu 3a0ai Opyeux
VUEOHBIX NPeOMemos;

50. BbINOJHAMb OYEHKY HNpPABOON0000Us pe3yIbmamos, NoIY4aemMblXx Npu peueHuu
JIUHEUHBIX U KBAOPAMHBIX YPAGHEHUU U CUCMEM JUHEUHbIX YPAGHeHUll U HepaseHcme npu
peueHuu 3a0ay Opyeux y4eonvix npeomemos;



51. 8bIOUpaAmMb COOMEEMCMBYIOWUe YPAGHEHUS, HEPABEHCMEd UM UX CUcmemvl OJid
COCMABNIEHUsT MAMEeMAMUYECKol MOoOenu 3A0aHHOU PeaibHOU Ccumyayuu uid NpuKiaoHou
3a0ayu;

52. yMemb UHMEPNPemuposams NoJIYy4eHHbll NPU peueHul YPasHe s, HepaseHCmaea Uil
cucmemul pe3yibmam 8 KOHmeKcme 3a0aHHOU PealbHOU CUMYayuu Uiu NPUKIAOHOU 3a0a4iu.

DOyHKIUU

53. onepuposamv NOHAMUAMU. QYHKYUOHANLHASA 3ABUCUMOCTb, YHKYUA, 2pauk
@yHKyuU, cnocodwvl 3a0anus GyHKYuU, apeymeHm u sHadenue QyHKkyuy, 0o61acms onpeoeneHus
U MHOJMCECMBO 3HAYEHUl QYHKYUulU, HYIU Q@YHKYUY, NPOMENCYMKU 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb (DYHKYUU, YeMHOCMb/HeUemHOCMb QYHKYUU,

54. cmpoumv  epaguxku  JTUHEUHOL, K8aopamuyHou  QQyHKyuil, obpamuol

NPONOPYUOHATLHOCIU, DYHKYUU BUOA: Y = a+Lb vy =X y=Xs y=|x:
X+

55. HA npumepe K8AOPAMU4HOU @OYHKYUU, UCNOIb3068aMb NPeodpa3osanus epapuxa
@yuxyuu Y=f(X) o1 nocmpoenus epagpuxos ynxyuii y - af (kx+b)+c ;

56. COCMABNAMb YPAGHEeHUs. NPAMOU N0 3A0AHHbIM YCIOBUAM: NPOX0OAwel yepe3 08e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0Oswell depe3 OAHHYI0 MOYKY U NApAilelbHOU
OAHHOU NPAMOLL;

57. ucciedosamv YYHKYUIO no ee epaguxy;

58. HAXOOUMb MHOJNCECMBO 3HAYEHUl, HYIU, NPOMENCYMKU 3HAKONOCMOSAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU DYHKYUU,

59. onepuposamv NOHAMUAMU: NOCACO08AMENbHOCIb, APUPMEMU1ecKas npocpeccus,
2eomempu1ecKkas npocpeccust;

60. peuams 3a0ayu Ha APUDMEMULECKYIO U 2eOMEMPULECKYI0 NPOCPeCCUro.

B noBce1HeBHOM KNU3HU M NIPH U3yYE€HHH APYTUX NMPeIMETOB:

61. WLIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEATbHYIO 3A8UCUMOCTb UTU NPOYECC NO UX
Xapakxmepucmukam,

62. UCNOAB3068AMb CEOUCMBA U 2PAPUK KBAOPAMUYHOU (YHKYUU NPU PeuleHuU 3a0ay U3
opyaux yuebHvix npeomemos.

TexkcTOBBIE 321aYN

63. peuiams npocmole U CI0AHCHbLE 3A0AYU PAZHBIX MUNOB,

®  UCNONBL308AMb PA3HblE KPAMKUE 3aNUCU KAK MOOelU MeKCMO8 CIONCHBIX 3a0ay O
NOCMPOEHUS. NOUCKOBOU CXeMbl U PeuleHUsl 3a0al;

64. pazIUYaAmMb MOOelb MEKCMA U MOOelb peuleHus 3a0ayu, KOHCMpPYyuposams K 0OHOU
MOOeU peuleHUsl HeCJIOHCHOU 3a0ayl pazHvle MoOeau meKCma 3a0adu,

® 3HamMb U NPUMEeHAMb 00a cnocoba noucka pewieHus 3aoad (om mpedo8aHus K
VCI08UIO U OM YCI08UsL K MPpeb0BaHUI0);

®  MOO0enuposams paccylcoeHusi npu NOUcKe peuleHus 3a0a4 ¢ NOMOwbIo epag-cxeml,
UCNONIL3YS ANOPUMM YUeOHBIX OellcnEull;

®  BblOEIAAMb dMANbL peuleHus 3a0aiu U COOePHCAHUE KANCO020 dIMAaNd,



® JyMemb 6bIOUPAMb ONMUMATLHBIL MemoO peuleHUus 3a0ayu U OCO3HABAMb BblOOP
Memood, paccmampuéams pasiuyHble Memoobl, HAX00Umb pa3Hble pPeuleHUus 3a0ayu, eciu
B03MOIICHO;

®  QHATU3UPOBAMb 3aMPYOHEHUs. NPU PeuleHUl 3a0ay;

®  BLINONHAMb PA3IUYHbIE NPEOOPA30BAHUSL NPEONONCEHHOU 3A0ayl, KOHCMPYUPOBAMb
HOBble 3a0aiu U3 OAHHOU, 8 MOM YUCle 0OpamHbvle;

® UHMePnpemuposamsb  GLIYUCIUMENbHbIE pe3YIbmamsl 6 3adauye, UCCAe008aAMb
NOJyYeHHOe peuleHue 3a0a4u;

®  QHATUBUPOBAMDb  BCEBO3MOJICHbIE —CUMYAYUU  B3AUMHO20  PACNONONCEHUST  O8YX
00beKMO8 U UBMEHEHUE UX XAPAKMEPUCUK NPU COBMECMHOM OBUMCEHUU (CKOPOCMb, 8peMsl,
paccmosnue) npu peuweHuu 3a0ai Ha O08UdCeHUe 08YX 00beKmos8 KaK 8 OOHOM, MAK U 8
NPOMUBONOJIONCHBIX HANPABLEHUSIX,

®  UCCNIe008aMb BCEBO3MOIICHbIE CUMYAYUU NPU PeUeHUU 3a0ay HA 08UdCeHUe NO pekKe,
paccmampusams pasivle CUCHeMbl OMCcUema,

® pewams pazHooOpa3Hble 340a4U «HA YACMUY,

® pewamsb U 0O0CHOBbIBAMb CB0€ peuleHue 3a0ay (8blOesimb MaAMemMamudecKyio
OCHOBY) HA HAXOMCOeHUe YaCmU YUCIA U YUCTA NO €20 YACMU HA OCHO8e KOHKPEMHO20 CMbICIA
opobu,

® 0COo3HABAMD U 0OBACHAMb UOSHMUYHOCb 3A0aY PA3HLIX MUNOS, CE3bl8AIOWUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUICEHUE), BblOCISIMb MU GEIUYUHbL U OMHOULCHUS
MexHCOy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMmpPYuposams coOCMEeHHble 3a0ay
VKA3aHHBIX MUNOB;

® glademv OCHOBHLIMU MEMOOAMU PeLeHUs. 3a0ay Ha CMeCU, CNIABbl, KOHYEHMpPayuu,

® pewams 3a0a4u HA NPOYEHMbl ¢ 000CHOBAHUEM, UCNONb3YS PA3HbLE CNOCOObL;

® pewams 3a0aui HA CAOJCHbIE NPOYEHMbL C 0OOCHOBAHUEM, UCNONb3YS ANCOPUMM
VUeOHbIX Oeticmeull;

® pewams n02udecKue 3a0a4u PAsHLIMU CNOCOOAMU, 8 MOM HUCTe, C 08YMs OIOKAMU U
c mpemst O10Kamu OAHHbIX C NOMOUbIO MAOIUY;

® pewams 3a0auu NO KOMOUHAMOpUKe U Meopuu BeposimHOCmell HA OCHOGe
UCNOIb308AHUS U3YUEHHBIX MeMO0008 U 0O0CHOBLIBAMb pelleHUe;

®  peuams HeCI0ACHbLE 3A0adU N0 MAMEeMAMUYeCcKol CmamucmuKe;

® 061a0emb OCHOBHBIMU MEMOOAMU PeUleHUsi CIONHCeMHbIX 3a0ay. apuhmemuyecKkui,
aneebpauyeckutl, nepedoop BaApUAHMO8, 2eoMempudecKull, 2papuuecKuii, NPUMEHAMb UX 8
HOBbIX N0 CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceiHeBHOM KU3HHM M IPH M3YYEHHHU APYTUX MPEIMETOB:

65. 6bl0CNAMb NPU PeuleHul 3a0ay XapaKmepucmuku paccmampusaemoil 8 3aodaue
cumyayuu, OMiuyHvie Om pedibHvlX (me, 0m KOmopvix abCmpazuposaiucs), KOHCMpYyuposams
HOBble CUMYAYUU C Y4emoM IMUX XapaKkmepucmuk, 8 YACMHOCMU, NPU peueHuu 3a0ay Ha
KOHYeHmpayuu, y4umulamos niomHOCMb 8eUjecmad,

66. peulams U KOHCMPYUpPO8ams 3a0ayul Ha OCHO8E PACCMOMPEHUS PEAlbHbIX CUMYAyUll,
8 KOMOPbIX He mpedyemcst MOYHbIU GLIYUCTUMETbHBIU Pe3)Ibmant,;



67. pewiamsv 3a0a4u Ha O8UdICEHUE NO peKe, PACCMAMPUBAs pa3Hble CUCTEMbl OMCYemda.

CTaTHCTHKA U TeOpHs BePOSITHOCTEM

68. ONEpuUpPOBaAmMb NOHAMUAMU. CmoNOYamvle U Kpyeosvle Ouazpammbvl, madIuybl
OaHHbIX, cpedHee apupmemuieckoe, MeOuana, Hauboivuiee U HauMeHbluee 3Ha4eHus 8b1O0PKU,
PAa3max 8bl00pKU, OUChepCUs U CMaHOApmHoe OMKIIOHEeHUe, CTYYAUHASL USMEHYUBOCTb,

69. U3IeKamv UHGOpMaAYUlo, NPeoCMAasieHHyl0 8 mabauyax, Ha Ouaspammax,
epaghuxax;

70. cocmasnams mabauysl, CMpoums OUAePaAMMyvl U 2papuKy Ha OCHO8e OAHHbBIX,

71. onepuposamv HOHAMUAMU. HAKMOpUAL 4YUCid, NepecmaHosKu U COYemauus,
mpeyeonvuux Ilackans,

72. NPUMEHSMb NPABULO NPOU3BEOCHUS. NPU PeuleHUuU KOMOUHAMOPHBIX 3404y,

73. Onepuposamv NOHAMUAMU: CAVYAUHBIL ONbIM, CAYYAUHBIL GbIOOP, UChbIMAHUe,
NeMeHmapHoe CayyauHoe coovimue (UCX00), Kldccuyeckoe OnpeoeseHue B8eposmHOCHmu
CYYAUH020 cOObIMUSA, ONepayuu Hao CYYAUHBIMU COOLIMUAMU,

74. Npeocmasnams UHQGOPMAYUIO ¢ NOMOWDBIO Kpy2o8 Jiliepa, UCNONb3Ysa alcopumm
VUeOHbIX Oeticmeull;

75. pewiamv 3a0ayu HA BbIYUCIEHUE BEePOSIMHOCIU C NOOCHEMOM KOJIUYeCmed
BAPUAHMOB C NOMOUBIO KOMOUHAMOPUKUL.

B noBceHeBHOM KM3HU M NIPU U3yYe€HHHU APYTHUX NPeIMETOB:

76. U3B7IeKamy, UHmMepnpemuposamy u npeoopazoevieams unghopmayuro,
npeoCmasieHHyr0 8 Mabauyax, Ha Ouazpammax, pagpukax, Ompaxcaruwyio Cceoucmsea u
XapaxkmepucmuKuy peaibHblX npoyeccos U sA6JNeHuUl;

77. onpeoenimb  CMAMUCMUYECKUe XAPAKMEPUCMUKU  8b100pOK NO  mabauyam,
ouazpammam, epagpuram, bINOIHAMb CPAGHEHUE 8 3ABUCUMOCU OM Yelu peuleHUs 3a0adu;

78. OYEeHUBAMb BEPOSIMHOCIb PEAIbHbIX COOLIMULL U SGTIeHULL.

BeKTOpbI M KOOPAMHATHI HA MJIOCKOCTH

® Onepuposamv NOHAMUAMU BEKMOp, CYMMA, PAIHOCMb 6EKMOPO8, NPOU3BEOEHUE
BEKMOpA HA HUCLO, Y201 MeHCOYy BEeKMOPAMU, CKAJSAPHOe NpoussedeHue GeKmopos,
KOOPOUHAMmbl HA NIOCKOCMU, KOOPOUHAMbL 6eKMOpa,

®  GLINOJIHAMb OelicmBUs HAO BeKMOPAMU (CLOJHCEeHUe, Gbluumanue, YMHONMCEHUE Ha
YUCI0), BLIYUCTAMb CKANAPHOE Npou3eedeHue, Oonpeoeisimv 8 HPOCMeUUUx Cayuasx 2ol
MedcOy BeKmopamu, BbINONHAMb PA3N0NCEHUe BeKMopa HA COCMABNAowue, NPUMEHSMb
NOJIy4eHHble 3HAHUA 8 (husuKe, NOIb308AMbCA (YOPMYIOU BLIYUCICHUS PACCMOAHUSL MENHCOY
MOYKAMU NO U3BECHHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUSA (ueyp O/ peuleHus 3a0ad,

® NpUMEHSAMb GEeKMOpPbl U KOOPOUHAMbL Ol PEeUleHUsl 2eOMempUulecKux 3a0ad Ha
8bIUUCTEHUE ONUH, V2Il08.

B noBce1HeBHOM KMU3HU M NIPH U3YYE€HUHU APYTUX MPEIMETOB:

®  UCNONB308AMb NOHAMUSL BEKMOPO8 U KOOPOUHAmM OJisl peuleHuss 3a0a4 no gusuxe,
eeoepaguu u opyeum yueoHvim npeomeman.

HUcTopusi MaTeMaTHKH

®  Xapakmepu3o8amv 6KIAO GblOAIUUXC MAMEMAMUKOE 8 PA3GUMUe MAMeMamuKy u
UHBIX HAYYHBIX 0O1acmell;



®  NIOHUMAmMb Poib Mamemamuku 8 passumuu Poccuu.

MeToabl MAaTEMaTHKH

® UCNONL3YA  UBYYEHHble Memoobl, HpPOBOOUMb  OOKA3AMENbCMBO,  BbINOJHAMD
onposepoicerue;

®  guIOUPamMb U3YUEeHHbIe MemOoObl U UX KOMOUHAYUU O peuleHus MamemamuiecKux
3a0ay;

® UCNOIbL308AMbL Mamemamudeckue 3HAHUSL Ol ONUCAHUSL 3AKOHOMEpHOCmell 8
OKpYHCaloweli 0eucmeumenrbHOCmu U NPOU38E0eHUSX UCKYCCMBA,

®  npumeHAmb npocmeuuiue npocpammmule cpedcmea u 971eKMPOHHO-
KOMMYHUKAYUOHHbLE CUCMEMbl NPU PeULeHUU MAMEeMAmU4eckKux 3a0au.

TpedoBaHnus K MpeAMETHBIM Pe3yJbTATAM OCBOCHHA y4eOHOro npeamera «Maremaruka
(BriI04as anredpy, reoMeTpHIO, BEPOATHOCTb M CTATHCTHKY)», Pacnpe/ie/ieHHbIE 10
rogam od0y4eHust

Pesynpratel mo romam QOpMyNHMpYIOTCA MO MNPUHUUIY J00aBIEHUS HOBBIX
pe3yNbTaTOB OT Trofa K rofy, YK€ Ha3BaHHbIE B MPEIBIAYIIMX roAax MO3MUIMH, KaK MpaBuilo,
JOCJIOBHO HE MOBTOPSIIOTCS, HO YYUTHIBAIOTCS (PE3yJbTaThl OYEPEAHOrO Tofa MO YMOIYAHUIO
BKJIFOYAIOT PE3yJIbTAThl NPEIbIAYIINX JIET).

[IpenMeTHbIe pe3yiabTaThl 10 UTOraM TPeThero roja MU3ydyeHusi yueOHOro MpeamMera
«Marematuka (BkiIO4as anreOpy, TE€OMETPHIO, BEPOSTHOCTb M CTAaTUCTUKY)» JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh YMEHHUIA:

— OpHUEHTUPOBATHCS B MOHATUAX U ONEPUPOBATH UMHU Ha 0a30BOM YpPOBHE: alreOpandyeckoe
BBIPAKEHHUE, CTENEHb C HATYpPAJbHBIM IOKa3aTeleM; OJHOYJIEH, MHOIOWIEH, CTEMEHb
MHOIOYIEHA, CTAaHJAPTHBIM BUJ MHOIOWIEHA, MHOIOWIEH C OJHOM II€PEMEHHOM;
BBITIOJIHATh MIPEOOpa30BaHUsl BBIPAKEHHUM, COAEpXKAIIMX CTENeHH C HaTypalbHBIM
[OKa3aTeleM, BBINOJHATh JEWCTBUS C MHOTOUYIEHAMM, HCIOJb30BaTh  (HOPMYIIbI
COKpAIIEHHOTO0 YMHOEHHS (C OMOpod Ha CIpaBOYHYIO MH(OpMAIIMIO), B TOM YHCIE, IS
BBIYKCIICHUS 3HAUEHHUI YHMCTIOBBIX BBIPAKEHU;

— OpHEHTUpPOBATHCS B TMOHATUAX M ONEPUPOBATH MMU Ha 0a30BOM YpOBHE: YHCIOBOE
PaBEHCTBO, YPaBHECHHE C OJHOW MEPEMEHHOM, KOPEHb YpPaBHEHHWS; pElIaTh JIMHEHWHBIE
YpaBHEHHUS C OJHOU MEPEMEHHOM; pemarh anredpandeckuM crnocoOOM TEKCTOBBIEC 3aJauH,
MPUBOJIAIINE K JIMHEHHBIM YPaBHEHHUSIM 110 BU3YaJIbHOW OTIOPE;

— OPHUEHTUPOBATHCS B MOHATHUSIX U ONEPUPOBATH MU HA 0a30BOM ypoBHE: (QyHKIIMS, Tpaduk
byHKUuMU, TpaduK 3aBUCUMOCTH, CBOMCTBA (D)YHKIIMI (Bo3pacTaHue, yObIBAHUE), ApTyMEHT
byHKUMM, 3Ha4YeHHe (YHKIUU, NOpsiMas TPONOPLUOHAIBHOCTh, JIMHEWHAs (QYHKUUA,
yraoBo kodduiment mnpsmoir (rpaduka JUHEHHOW (YHKIMH), CTPOUTH Tpadukx
JUHEWHON (YHKINH, 3aJaHHOU (POPMYJION, ONpenensTh CBOMCTBA JMHEHHON (YHKIIUH TO
rpaduky;

— OpHUEHTUPOBATHCS B TOHATHSIX W ONEPUPOBATH MMU Ha 0a30BOM YpOBHE: JIMHEWHOE
YpPaBHEHHE C JBYMS NEPEMEHHBIMH;, CHCTEMA JABYX JIMHEWHBIX YpPAaBHEHUU C JBYMs
MEPEMEHHBIMU; PEIIaTh CUCTEMbI JBYX JUHEUHBIX YPaBHEHUU C JBYMS MEPEMEHHBIMU;



MOJIb30BAThCS CHCTEMaMH JIMHEWHBIX YpPaBHEHUW TPHU PEIICHUU 3aJad Ha JBUKEHUE,
paboTy, AOJH, IPOLIEHTHI MO ANTOPUTMY YUEOHBIX NEHCTBHI;

MOJIb30BaThCS TAONMIIAMU, IUarpaMMaMu, Tpaukamu UIsi TPEICTaBICHHUS pPEaTbHBIX
JAHHBIX, OTHCAHMUS 3aBUCHUMOCTEH pealbHBIX BEIMYMH W PEIICHUS TPOCTHIX 3a/ay;
MOHUMATh POJb CIy4allHOM W3MEHYMBOCTH B OKPYXKAIOIIEM MHUpPE, pacro3HaBaTh
M3MCHYMBBIC BEIMYUHBI, B YACTHOCTH, PE3YIbTaThl N3MEPCHH;

OPUCHTHUPOBATLCSA B TMOHATHUSX M ONEPUPOBATH MMH Ha 0a30BOM ypOBHE: OMpeIeicHUE,
aKCHoMa, TeopeMa, I0Ka3aTeIbCTBO, CBOMCTBO, MPU3HAK;

OPUEHTHPOBATHCS B TOHATHSIX W OMEPUPOBATH UMHU Ha 0a30BOM YpPOBHE, CBSI3aHHBIMU C
OCHOBHBIMH (PpUTYpaMH Ha IUIOCKOCTH: TOYKA, psMasi, OTPE30K, JIyd, yroJ, IJIUHA OTPE3Ka,
Benu4MHA (Mepa) yria, BEPTUKAIBHBIC YIJIBI, CMEXKHBIC YIJIBI; YIJIBI, OOpa3oBaHHBIC
MEPECECUCHNEM JIBYX TMPSMBIX TPETbeH, — OJHOCTOPOHHHE, HAKPECT JISKAIIHe,
COOTBETCTBEHHBIC; MAPAJUICIbHOCTh U NEPICHAUKYIISIPHOCTh MPSIMbBIX, OTHOIICHHUE «JICKATh
MEXIy» JJIs TOUEK, BHYTPEHHsIs1 00JIaCTh yIiia, Yyroid MEXIy MPSAMbIMU, MEPICHIUKYJIISP U
HAKJIOHHAs; UMETh NPEJICTABIICHHE O MPOCTEUIINX TEOpeMax O B3aUMHOM PAaCIIOJIOKEHUU
NPSMBIX Ha INIOCKOCTH (CBOMCTBAX BEPTHKAIBHBIX W CMEXKHBIX YIJIOB, TMPHU3HAKAX H
CBOMCTBAax Tapa/UICIIbHBIX TMPSAMBIX) W JOKA3bIBaTh WX C ONOPOH Ha 3PHUTEIBHYIO
HarJISIAHOCTh W/UIK BepOaIbHYIO Onopy (KJII0YEBbIE CI0BA, IIaH, BOIPOCHI);
OPHUEHTHUPOBATLCSA B TMOHATHIX W ONEPUPOBATh UMH Ha 0a30BOM YypOBHE, CBS3aHHBIMH C
TPEYrOJIbHUKAMU: TPEYTOJIbHUK, PABHOOCIPEHHBIA TPEYroJIbHUK (OCHOBAaHHUE, OOKOBBIC
CTOpPOHBI), PAaBHOCTOPOHHUI (MPaBUIIbHBIN) TPEYTOJbHUK, MPSIMOYTOJIBHBIN TPEYTrOJbHUK
(KaTeThl, THUIIOTEHY3a); YroJ TPEYroJIbHWKA, BHEIIHWHA YTOJI TPEYrojibHWKa, MEIuaHa,
BBICOTA, OMCCEKTpHCA TPEYTOJbHUKA;

OPHUEHTHUPOBATLCSA B MOHATHSIX W ONEPUPOBATH MMM Ha 0a30BOM YPOBHE, CBS3aHHBIMH C
paBeHCTBOM (uUTyp: paBHbIE (GUTYpHI, paBHbIE OTPE3KH, paBHBIC YIJIBI, pPaBHbBIE
TPEYrOJIbHUKH, TPU3HAKM W CBONCTBA pPaBHOOEIPEHHOTO TPEYroJbHUKA, MPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TPU3HAKA PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,;
JTOKa3bIBaTh HEKOTOPHIE TECOPEMBI (CBOWCTBA PAaBHOOCAPEHHOTO TPEYTOJbHUKA, MPU3HAKU
paBEHCTBa TPEYTOJbHUKOB, B TOM YHCJIE — MPSIMOYTOJIBHBIX) C OMOPON Ha 3PUTEIHLHYIO
HarJISAHOCTh W/UK BepOabHYIO OMopy (KJIF0YEBbIE CI0BA, TJIaH, BOMPOCH);

WCITOJIB30BaTh HW3YYEHHBIC TEOMETPUYECKUE TMOHATHSA, (PAKTBI M COOTHOIICHHS TIPH
pelIeHNH 3a7a4; pemarh 3aJaud  Ha BBIUMCICHUE JUIMH H  YIJIOB, TIPOBOIUTH
JTIOKA3aTeNIbCTBA HECIIOKHBIX TEOMETPHUUECKUX YTBEP KICHHIA;

MU300paKaTh IUIOCKUE (PUTYPBI OT PYKH, BBIMOJIHATH MMOCTPOSHUS C IMOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB, DJICKTPOHHBIX CpEJCTB, H300pakaTh TeOMETpUYECKUE (UTYPHI TI0
TEKCTOBOMY WJIM CUMBOJIbHOMY OTIHCAaHHUIO;

WCIIOJIb30BAaTh CBOWCTBA TE€OMETPUYECKUX (UTYp M TEOMETPUYECKHE OTHOIICHHS IS
pelIeHns MPOCTEHIMX 3a7ad, BO3HUKAIOIIUX B PEANBHOHN JKW3HM, OICHHBATh pPa3Mephl
peaNbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.



O01mas xapakTepucTHKa Kypca ajaredopsl B 9 Kiiacce

[[IxonmbHOE 00Opa3oBaHWe B COBPEMEHHBIX yCIOBUSX TMPU3BAHO  OOECIEYHTH
(GYHKIMOHATBHYI0 TPaMOTHOCTh M COIHAIBHYIO aJanTalui0 OOyYaroIIMXCS Ha OCHOBE
NpUOOpPETEHUSI MMM  KOMIIETGHTHOCTHOTO ONbITa B cdepe  ydeHHs, TO3HAHUA,
poeCCHOHATTEHO-TPYAOBOTO BBIOOpA, JTMYHOCTHOTO Pa3BUTHsI, IIEHHOCTHBIX OPHCHTAIMA U
CMBICJIOTBOPUYECTBA. IJTO  NPEAONPENETseT HANpaBICHHOCTh IleJled  OoOydeHHs  Ha
dbopMHpOBaHHE  KOMIETEHTHOW  JIMYHOCTH, CIOCOOHOM K  KU3HENEATENbHOCTH U
CaMOOTIpeIeICHHI0 B MH(GOPMAIIMOHHOM  OOIIECTBE, SICHO MPEJCTaBISIONIEH  CBOM
NOTEHIIMAIbHBIE BO3MOKHOCTH, PECYpPChl U CIOCOOBI peaju3alii BBHIOPAHHOTO >KU3HEHHOTO
yTH.

[enpto m3ydyeHus: kypca anreOpsl B 9 kiacce SBISETCS Pa3BUTUE BBIUMUCIUTENBHBIX WU

(hopMalIbHO-OTIEPATUBHBIX AJIFeOpanyecKUX YMEHHH 10 YPOBHS, MO3BOJISIONIETO YBEPEHHO

MCIIOJIb30BaTh UX TMPH PEIICHUHU 3a/1a4 MATEMATHUKU U CMEXKHBIX MpeaMeToB ((hu3uKa, XuMus,

OCHOBBI MH()OPMATHUKHU U BBIYUCIUTEIBLHON TEXHUKH U JIp.), YCBOEHHUE ammapara ypaBHEHUN U

HEPABEHCTB KaK OCHOBHOI'O CPEJCTBA MaTEMaTUUYECKOTO MOJICTMPOBAHUS MPUKIIAIHBIX 3a/1ad4,

ocyllecTBiIeHUE (PYHKIITMOHATBLHON MOATOTOBKH IIKOJIBHUKOB.
3agauu Kypca:

e pacuMpeHue kiacca (YHKIUNA, CBOMCTBAa U TrpadUKd KOTOPHIX M3BECTHBI YyUYaIIUMCH;
nanbHeiee (HOpMUpOBaHHUE TMPEACTABICHUN O Takux (yHIAMEHTAIBHBIX TOHATHIX
MaTeMaTUKH, KaKUMU SIBIAIOTCS TMOHATUS (yHKIUM, €€ o0JacTu ompeneicHus,
OTPaHUYCHHOCTH, HEMPEPHIBHOCTH, HaWOOJIBIIET0 U HAUMEHBIIETO 3HAYCHUN Ha 3aJJaHHOM
MIPOMEKYTKE;

® pa3BUTHUE MPEACTABICHUE O YHWCIE€ WU POJM BBIYUCICHUNA B YEIOBEYECKOW MPAKTHUKE;
dbopMUpOBaHME  MPAKTUYECKUX  HABBIKOB  BBIMIOJIHEHUS  YCTHBIX,  IHUCHMEHHBIX,
MHCTPYMEHTAJIbHBIX BHIYUCIICHUM, PA3BUTHE BBIYUCIUTEIBLHON KYIbTYPHI;

® OBJAJCHHE CHMBOJMYECKUM SI3bIKOM aireOpbl, BbIpabOTKa (pOopMaIbHO-ONEPATUBHBIX
anreOpanvyeckux YMEHMM UM TPUMEHEHHWE HX K PEHICHHI0 MaTeMaTHYeCKUX M
HEMaTeMaTUYeCKnX 3anay; GyHKUWNA, HAYyYUTbCS HCIMOJIb30BaTh  (DYHKIIMOHAIBHO-
rpaduyecKue npeIcTaBIeHUs JJIs ONMCAHUS U aHAIM3a PeabHbIX 3aBUCUMOCTEHH;

® Da3BHUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUA W HM300pa3UTEIbHBIX YMEHHM, OCBOCHUE
OCHOBHBIX (akTOB ©  METOJOB IUTAHUMETPUU, 3HAKOMCTBO C  MPOCTEHUIIUMHU
MPOCTPAHCTBEHHBIMH TEJIAMU U UX CBONCTBAMU;

® [IOJy4YCHHUE TMPEACTABICHUS O CTAaTUCTHYECKUX 3aKOHOMEPHOCTSX B PEajbHOM MHpE U O
Pa3IUYHBIX CIMOCO0aX UX HU3y4YeHHUs, 00 OCOOEHHOCTSAX BBIBOJOB U MPOTHO30B, HOCSIIUX
BEPOSITHOCTHBIN XapaKTep;

® Da3BHUTHE JIOTUYECKOTO MBIIUICHHUS] U PEYU — YMEHHS JIOTHUYECKH OOOCHOBBIBAThH CYKICHUS,
MPOBOAUTH HECIOXKHBIE CUCTEMAaTU3alMM, TPUBOAUTH MPUMEPHI M KOHTP MPUMEPHI,
HCIIOJIb30BaTh PA3JIMUHbIC SI3bIKM MAaTEMAaTUKU (CJIIOBECHBIN, CHMBOJIMUECKUH, TpaduuecKuii)
JUTSL WUTFOCTPAIlMU, UHTEPIIpETallui, apTyMEHTAIlUN U JI0Ka3aTelbCTRA,;

e (opMmupoBaHuE TMpEACTaBICHUS 00 H3Yy4aeMbIX TMOHATUIX M METOJaX KaK BaKHEHIIHUX
CpeACTBax MaTeMAaTHYECKOTO MOJICTMPOBAHUSI PEAJIbHBIX MTPOIIECCOB U SBJICHUM.

B ocHOBY Kkypca anreOpsI 17151 9 Kitacca MoI0KeHbl TAKUE IPUHITUIBI KaK:

e [[esoCTHOCTh M HENMPEPHIBHOCTh, O3HAYAIOIIMUE, YTO JIaHHAs CTYIEHb SIBIISIETCS Ba)KHBIM
3BEHOM €JIMHOM OOIIENIKOJIBHON TOJATOTOBKHU TI0 MaTeMaTHKE.

e HayuyHocTh B coue€TaHMM C JOCTYMHOCTBbIO, CTPOTOCTh U CHUCTEMATUYHOCTH H3JIOKECHHUS

(BKIIOUEGHHE B COJEpKaHHe (PYHIaMEHTAIbHBIX TIOJOKEHUW COBPEMEHHON HAyKu C

Y4ETOM BO3PACTHBIX OCOOCHHOCTEH 00y4YaeMbIX ).



¢ [IpakTHKO-OpUEHTHPOBAHHOCTH, OOecreynBaromiasi 0TOOp coaep KaHus, HAMpPaBIECHHOTO Ha
pelIeHre NPOCTENIINX TPAKTUYECKUX 3a1a4

IUTAaHUPOBAHHUS JESATEILHOCTH, ITOMCKA HYKHOW HH(pOpMaIUK.

e [Ipunuun pasBuBarouiero o0yuyeHus: (00y4eHHEe OPUEHTHUPOBAHO HE TOJBKO HA IOJYyYEHHUE
HOBBIX 3HAaHWW, HO M AaKTHUBU3ALMIO MBICIUTEIBHBIX MPOLECCOB, (POPMUPOBAHUE U
pa3BUTHE Yy IIKOJIBHUKOB OOOOIIEHHBIX CHOCOOOB JEATEIBHOCTH, (PopMHpOBaHUE
HaBBIKOB CAMOCTOSATEIILHOU pabOThI).

MartemaTtuueckoe oOpa3oBaHHE SBISETCS 00S3aTE€IbHOW W HEOTHEMJIEMOM YacThbiO OOIIETo
00pa30BaHMs HA BCEX CTYNEHSX IIKOJIBI.

Auredpa siBasiercsi OJTHUM W3 OMOPHBIX IPEIMETOB OCHOBHOW IIKOJIBI: OHA 00eCIeYrBacT
U3Yy4YECHHUE IPYTUX TUCLMIUIMH. B mepByro odepenn 3T0 OTHOCUTCS K IIPEAMETAM €CTECTBEHHO-
Hay4YHOTO IMKJa, B YaCTHOCTH K (pu3uKe. Pa3BUTHE JIOTMYECKOTO MBIIIJICHUS y4YalUuXCcs MpU
OoOyuyeHMH MaTeMaTHKE CHOCOOCTBYET YCBOCHHUIO IHPEIMETOB T'yMaHUTAPHOTO IIMKIIA.
[IpakTHueckre yMeHMsI 1 HaBBIKM MaT€MaTHYECKOro XapakTepa HeoOXOIUMBI Ui TPYAOBOH U
po(hecCHOHANBHOM MOATOTOBKH IIKOJIBHHUKOB.

OcoGeHHOCTBIO Kypca SBIIIETCS TO, YTO OH SBJIAETCA MPOJOJDKEHHEM Kypca anreopsl,
KOTOpBIM Oa3upyercss Ha (PyHKUHMOHAJIBHO - Ipa@HUuecKoM MOAXO0/AE. DTO BBIPAXKAETCA B TOM,
YTO KakoH Obl Ki1acc PyHKIMH, ypaBHEHHUI U BBIPAXXEHUN HE U3ydaliCs, IOCTPOCHHUE MaTeprana
IIPAKTUYECKA BCETA OCYIIECTBISAETCS MO KECTKOoW cxeme: DyHKumsa — VYpaBHEHUS —
[IpeoOpazoBanus.

Kypc xapakrepusyercst IOBBIIIIEHUEM TEOPETUUYECKOTO YPOBHS OOY4YEHUS, IMOCTEIIEHHBIM
YCUJIEHUEM POJM TEOPETHUUYECKUX OOOOIIEHUH U JEAyKTUBHBIX 3akitoueHuil. Ilpukiamnas
HaIpaBJIEHHOCTh Kypca O0O0ECHe4YMBaeTCsl CHCTEMAaTHUYECKUM OOpallleHHeM K MpUMepaM,
PACKpBIBAIOIIMM BO3MOKHOCTH IPUMEHEHUS MATEMATHKU K M3YYEHHIO JACHCTBUTENBHOCTU U
PELIEHUIO TPAKTUYECKUX 3a/1a4.

B xoze ocBoeHus conepxkaHus Kypca, ydalrecs NoJaydaroT BO3MOKHOCTB!
® Da3BUTh INPEACTABICHHUS O YHCIE€ M POJIM BBIYMCICHHM B YEJIOBEYECKOW NPAKTHUKE;

chopMHpPOBATh  NPAKTUYECKUE  HABBIKM  BBIIIOJIHEHHS  YCTHBIX,  [HCbMEHHBIX,

MHCTPYMEHTAJIbHBIX BBIYUCIICHUH, Pa3BUTh BBIUUCIUTENBHYIO KYJIBTYPY;
® OBJAJECTh CHUMBOJHMYECKUM SI3bIKOM aireOpbl, BbIpadOTaTh (POPMaAILHO-ONEPATUBHbBIE

anreOpandyeckue yYMEHHsST M HAYYUThCS MNPUMEHATh HX PEIICHUI0 MaTeMaTHYEeCKUX H

HEMaTeMaTHYECKHX 33]1ay;
® U3y4YUTh CBOWCTBAa M TpaduKU DIEMEHTAPHBIX (QPYHKIMHA, HAYYUTbCA HCHOJIb30BATh

GbyHKIMOHANbHO-TpauuecKkue TMPEACTaBICHUS JJi1 ONHCAaHWs aHallh3a peallbHBIX

3aBUCHUMOCTEH;

® pa3BUTh U300pA3UTEIIbLHBIE YMEHUS, OCBOUTH OCHOBHBIE (DAKTHI U METObI IIJITAHUMETPHH;

® [IOJIYYUTh TMPEACTABICHHUS O CTATHCTHYECKUX 3aKOHOMEPHOCTAX B pPEabHOM MHpPE U O

pa3IMyYHBIX Croco0ax MX H3y4YeHHs,, 00 OCOOEHHOCTSAX BBIBOJIOB U MPOTHO30B, HOCSLIMX

BEPOSITHOCTHBIN XapaKTep;
® Da3BUTH JIOTMYECKOE MBIIUICHUE U pedb — YMEHHE JIOTUYECKH OOOCHOBBIBAThH CYKJICHUS,

IIPOBOJIUTH HECJIOKHBIE CUCTEMATU3ALMKM, NPUBOAUTH MPUMEPHI M KOHTPIPHUMEDSI,

MCIIOJIb30BATh PA3IMYHbBIC SI3bIKM MATEMATUKHU (CIOBECHBIN, CHMBOJIMYECKUN, paQUUecKuil)

JUTSL WTKOCTPAaLu, UHTEPIIPETAL[MU, APTYMEHTAMK U 1OKa3aTeJIbCTBA;

e chopMUPOBaTh MPEACTABICHUS 00 M3y4yaeMbIX MOHATUAX M METOJAaX KaK Ba)KHEHIINX

CPEICTBaX MaTeMaTUYECKOI0 MOJECIMPOBAHUS PEAIBHBIX IPOLECCOB U SIBJICHUM.



JInuHOCTHBIE, MeTANIPEIMETHBIE U MPeIMETHbIE Pe3YJbTATHI OCBOEHM S
COJIePKAHUA Kypca

[Iporpamma oOecrieunBaeT JOCTHKEHUE CIEAYIOIINUX PE3YIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE  pe3yNbTaThl  OCBOEHHUS  MporpaMmbl  yd4eOHOTO  Kypca  «AmnreOpay
XapaKTEPHU3YHOTCH:

HanMOanecxoe BOCIIMTAHUC.

MPOSIBJIEHUEM HMHTEpPECA K MPONUIOMY M HACTOAIIEMY POCCHICKOM MAaTEMATHKH, LIEHHOCTHBIM
OTHOIIEHHEM K JOCTHXKEHHSIM POCCHMCKMX MATEMaTUKOB U POCCHMCKOM MaTeMaTUYE€CKOU
IITKOJIBI, K UCITOIb30BAHUIO 3THX JOCTHKEHUN B IPYTHX HayKaX M MPHUKIATHBIX cepax.

Fpamancxoe H TYXOBHO-HPaBCTBC€HHOEC BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOA3aHHOCTEM TpaxJaHMHA W peaju3aldh €ro Ipas.,
MPEACTABICHHEM O MAaTEMaTUYECKUX OCHOBaX (YHKIMOHUPOBAHUS PaA3IMUYHBIX CTPYKTYP,
ABJICHUM, MPOLENyp TIpakJIaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHl M Mp.); TOTOBHOCTBIO K
00CYXJIEHHIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHUKEHUHN
HAayKH, OCO3HAHUEM BaXKHOCTH MOPAIbHO-3TUYECKUX PUHLIUIIOB B IESITEIIBHOCTH YUEHOTO.

Tpynosoe Bocniuranue:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM TMPAKTHYECKUX 3aJlad MaTeMaTH4YeCKOu
HaIMpaBJICHHOCTH, OCO3HAHWEM BAXHOCTHM MaTEMaTUYECKOro O0pa3oBaHHUs Ha MPOTSIKEHUU
BCEH KU3HU JUIsl yCHEUHON Mpo(deCCUOHAIBHOM AESATEILHOCTH U PAa3BUTHEM HEOOXOIMMBIX
YMEHUU;

OCO3HAaHHBIM BBIOOPOM M TOCTPOCHUEM WHJWBUIYaJbHOW TpaeKkTOpuu oOpa3oBaHUs WU
KU3HEHHBIX IIAHOB C YYETOM JIMUHBIX HUHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEM.

ICcTeTHYECKOE BOCIIUTAHUE:!

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY W OCTETUYECKOMY BOCTIPUATHIO MaTEMaTHYECKUX
00BEKTOB, 3a7a4, PEIICHUH, pacCyKICHHUI; YMEHUIO BUIETh MAaTEMAaTHICCKHE 3aKOHOMEPHOCTH
B HUCKYCCTBE.

HCHHOCTI/I HAYYHOI'O IIO3HAHMUA:

OpUEHTAllUed B JEATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS UEJIOBEKA, NPHUPOABI M OOIIEeCTBa, MOHMMAaHUEM
MaTeMaTUYeCKOW HayKH Kak c(epbhl YeIOBEUECKOW MESTEIIbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH ISl PA3BUTHS IUBUJIA3ALIHH;

OBJIAJICHUEM SI3bIKOM MAaTeMaTHKW U MaTeMaTHYEeCKON KyJIbTYpOMl KakK CpeJICTBOM MO3HAHUS
MUDA;



OBJIaACHUECM HpOCTﬁﬁHIPIMH HaBBIKaMH HCCHCHOB&TGHBCKOﬁ JCATCIIPHOCTH.

dusuyeckoe BOCNHTAHME, (OPMHMPOBAHME KYJIbTYPbl 310POBbS W 3MOLMOHAJIBHOIO
0/1aromoJry4us:

TOTOBHOCTBIO MPUMEHSATh MATEMaTUYECKUE 3HAHUSI B MHTEPECAX CBOETO 370POBbs, BEACHUS
310pOBOTO 00pasa >KU3HU (30pOBOE MUTAHKE, COATAHCUPOBAHHBIA PEKUM 3aHITHUH U OTIbIXA,
peryisipHas ¢puznueckasi akTUBHOCTb);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHMEM CBOETO MpaBa Ha OMIMOKY U TaKOTO ke
IpaBa APyroro 4yejaoBeKa.

IK0JIOruYecKoe BOCIIUTAHUE:

OpUEHTAllMEe Ha MPUMEHEHME MAaTEMaTHYEeCKMX 3HaHMM JUIs peleHus 3ajad B o0iactu
COXPAaHHOCTH OKPY’KAIOIIEH cpefpl, IUIAHUPOBAaHUS IIOCTYNIKOB M OLEHKH WX BO3MOXXHBIX
MOCJIEACTBUM ISl OKPY’KAIOLEN CPEbL;

OCO3HaHHEM TJI00aTLHOTO XapaKTepa S9KOJOTHYICCKUX HpO6JI€M )51 HYTeﬁ X PpCUICHMA.

JInYHOCTHBIE  pe3yJabTaThbl, oO0ecHeYMBAKIINE  AJANTANMI0  O0yYaWOIIeroca K
U3MEHAIIMUMCS YCJI0OBHSAM COIMAJIbHOM U MPUPOIHOM CPeabl:

e TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBHUSIX HEONPEIECIEHHOCTH, ITOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU YEPE3 MPAKTUUECKYIO IEATENBHOCTD, B TOM YUCJIE YMEHHUE YUUTHCS Y
OPYTUX JIIOJIeH, IPUOOPETaTh B COBMECTHOU J€ATEILHOCTH HOBBIE 3HAHUSI, HABBIKU U
KOMIIETEHLIUH U3 ONBITA IPYTHX;

¢ HEO0OXOIUMOCTBHIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4HCIie GOPMYIUPOBATH UICH,
HOHATHUSA, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM UUCIIE paHEE HE U3BECTHBIX,
OCO3HAaBaTh ACPUIIUTH COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH, IIIAaHUPOBATh CBOE
pa3BUTHE;

¢ CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYAIMIO KaK BBI30B, TPEOYIOIINNA KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMbIE PEILICHUS
U AeicTBuUs, (OPMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE  pe3yJIbTaThl OCBOCHHS IPOTPaMMBI  ydeOHOTro Kypca «AunreOpay
XapaKTePU3yIOTCS  OBIIAQJICHUEM  VHUBEPCAIbHLIMU — HO3ZHAGAMETbHBIMU  OeliCMEUsIMU,
VHUBEPCATbHLIMU KOMMYHUKAMUBCHBIMU OCliCMBUSMU U YHUBEPCATbHbIMU Pe2YAAMUCHbIMU
oelcmeusimu.

1)  Vuuseepcanvnvie noznasamenvhwvle Oevicmeusi obecneuusarom Gopmuposanue 0OA308bix
KOZHUMUBHBIX NPOYECCO8 00y4arouuxcs (0coenue Memooo8 NO3HAHUSL OKPYIHCAIOWe20 MUpa,
npuMeHenue J102ULeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHul pabomams ¢ uHgopmayueti).

Ba3oBble Jijornueckue 1eiicTBUA:

¢ BBIABJIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKN MAaTEMAaTHYECKUX OOBEKTOB,
MOHSTH, OTHOIICHUN MEXTY MOHATUAMU; (OPMYIMPOBATH OMPECICHUS TOHITHI;



YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKALIMU, OCHOBAHUS JIJIs1 0000IIeHNS U
CpaBHEHUSI, KpUTEPHUH IPOBOJIUMOIO aHAIIN3A;

e BOCIPHUHHMATh, POPMYJIUPOBATH U NPEOOPA30BBIBATH CY)KJICHUS: YTBEPAUTEIbHBIE U
OTpHULaTENbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHUE; YCIOBHBIE;

o BBIABJIATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUMS B PaKTax,
JaHHBIX, HAOJIIOJICHUSAX U YTBEPKACHUSX; IPeyIaraTb KpUTEPUH JIJIs1 BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;

o JICJIaTh BBIBOJIbI C UCIIOJB30BAHNEM 3aKOHOB JIOTUKH, JE€TYKTUBHBIX U MHIYKTUBHBIX
YMO3AKJIIOUE€HUH, YMO3aKIIIOUEHHH 110 aHAJIOTUY;

o pa3zOupaTh AOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIAECHUN (TIPSMBbIE U OT IPOTUBHOIO),
MIPOBOANTH CAMOCTOSITEIbHO HECIIOKHBIEC TOKA3aTeIbCTBA MaTEMaTHUECKHX (DaKTOB,
BBICTPANBaTh apryMEHTALMIO, IPUBOANTH IPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATh
COOCTBEHHBIE PACCYKICHUS;

o BBIOMpaTh CIOCOO penieHus: yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
penieHusi, BBIOUpaTh HanboJee NOAXOAAIUN ¢ YYETOM CaMOCTOSATEIBHO BbIIEJIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCcKHe JeiiCTBUS:

e HCIIOJIb30BAaTh BOMPOCHI KaK UCCIIEIOBATEIILCKUM MHCTPYMEHT MO3HAHMUSI;
dbopMyIUpOBaTH BOMPOCHI, (PUKCHUPYIOLTHE MPOTUBOPEUHNE, TPOOIEMY, CAMOCTOSITETLHO
yCTaHABJIMBATh HCKOMOE M JJaHHOE, (OPMHPOBAThH THIIOTE3Y, ApTYMEHTHPOBAThH CBOIO
ITO3UIIHNI0, MHCHHE;

e TIPOBOJUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IJIaHY HECIIOKHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE TI0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO 00BEKTA,
3aBUCHMOCTEH 00BEKTOB MEKIY COOOM;

e CaAMOCTOSITEIHLHO (hOPMYJIUPOBATH OOOOIICHHUS U BBIBOJIBI IO pe3yJIbTaTaM IPOBEAEHHOTO
HaAOJII0/ICHUSI, KCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTAaTOB,
BBIBOJIOB M 00OOIIIEHUIA;

e TPOTHO3UPOBATH BOZMOXKHOE Pa3BUTHUE MPOIIECCA, a TAKXKE BBIIBUTAThH MPEATNOI0KEHUS O
€ro pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

¢ BBIBJISITH HEIOCTATOUHOCTh U U30BITOYHOCTh MH(POPMALIUU, JAHHBIX, HEOOXOIUMBIX JIJIS
peuieHus 3a1a4u;

¢ BBIOMpaTh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPHPETUPOBATH UH(HOPMALIHIO
Pa3IMYHBIX BUJOB U POPM IMPEACTABICHHUS;

« BBIOMpaTh GOpMY IpeaCTaBICHUS UHPOPMALIUU U WILTIOCTPUPOBATH PelllaeMble 3a/1a4u
cXeMaMmu, IuarpaMmmaMu, HHOU rpaukoi U uX KOMOUHALIMSIMU;

o OIICHMBATh HAJEKHOCTH MHPOPMALIMH 110 KPUTEPHSIM, PEATIOKEHHBIM YUUTEIEM UITU
c(hOpMyYITUPOBAHHBIM CAMOCTOSITENBHO.

2) VHuueepcanvhbie KOMMYHUKAMUGHbBIE Oelicmeus 00ecnequsarom c@hopmMuposanHoCmy
COYUATILHBIX HABBIKOG 00VUAIOUJUXCSL.

OO0mmenmue:



¢ BOCHPUHUMATH U (POPMYITUPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMH
0OLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPayKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U
NMCbMEHHBIX TEKCTaX, 1aBaTh MOACHEHUS 10 X0y PEIICHUS 3a1a4l, KOMMEHTHPOBATh
MOJIYYEHHBIN PE3YIbTAT;

e B X0jie OOCYXKJIEHUs 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1a€MOU TEMBI, POOJIEMBI,
pelmaeMon 3aa4t, BbICKa3bIBaTh UJICH, HALICJIICHHBIE HA MIOUCK PEIIEHUS; COITOCTABIISITh
CBOM CYXKJIEHUS C CYXKJICHUAMHU JIPYTUX YYACTHUKOB JIUajora, OOHapy>KMBATh pa3inyue u
CXOJICTBO MO3UIMI; B KOPPEKTHOU PopMe HopMyTupoBaTh pa3HOTIACHS, CBOU
BO3PAKEHUS;

o TPEACTABIATH PE3YJIbTATHI PEIICHUS 3a/1a4U, SKCIIEPUMEHTA, HCCIIEJOBAHUS, IPOEKTA;
CaMOCTOSITENIEHO BHIOMPATh (hOpMaT BRICTYIUICHHUS C YUETOM 3a]a4 MPE3ECHTAIH U
0COOEHHOCTEH ayTUTOpPHUHU.

CoTpyaHuyvecTBo:

e TOHMMATh U UCMOJIB30BATh MPEUMYILECTBA KOMAHJAHOU U UHAUBUIYIHLHON pabOThI IpH
pelIeHun y4eOHBIX MaTeMaTUYECKUX 3a]1a4;

e TPUHUMATH I1I€JIb COBMECTHOM JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThI, pacripeAeisaTh BUIbl PadOT, JOTOBAPUBATHCS, 0OCYKAATh MPOLIECC U PE3yJIbTaT
paboThI; 00001IaTF MHEHUSI HECKOJBKUX JIFO/ICH;

e YUYacCTBOBATh B IpyNmnoBbIX PopMax paboThl (00CYKIeHUs, 0OOMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U JIp.);

¢ BBINOJHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOU JIEUCTBUSI C IPYTUMU WICHAMHU
KOMaH/Ibl;

e OIIEHMBATh KAYECTBO CBOETO BKJIAJa B OOIINI MPOIYKT MO KPUTEPHSIM,
c(hopMyIMPOBaHHBIM YUaCTHUKAMH B3aUMOCHCTBHUS.

3) Vuueepcanvuvie pecynsamuenvle Oelicmsus 0b6ecneuuaronm @GOoOpMuposarHue CMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKO TUYHOCTIU.

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, aJTOPUTM pEIICHUs 3a7ayu (WM €ro 4acTh), BhIOMpaTh
Croco0 pemieHuss ¢ Y4ETOM HUMEIOIIUXCA PECcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIBb:

e BJAACTh CIIOCOOAMU CAMOITPOBEPKH, CAMOKOHTPOJIS MPOIEecca U pe3yIbTara PelieHus
MaTEMaTHYE€CKOM 3a/1a4H;

e TMPEABUAECTH TPYIAHOCTHU, KOTOPHIE MOTYT BO3SHUKHYTH IPU PELICHUHU 3a/1a4l, BHOCUTh
KOPPEKTUBBI B ACSATEILHOCTh HA OCHOBE HOBBIX O0OCTOSITEILCTB, HAWICHHBIX OIIHOOK,
BBISIBIIEHHBIX TPYIHOCTEM;

e OLECHHMBATh COOTBETCTBUE PE3YJIbTATA NCATEIBHOCTH MMOCTABICHHOW LIEIU U YCIOBHUSIM,
OOBSCHSITH MPUYUHBI TOCTYKCHUSI HIIM HEJOCTIKECHUS 11€T1, HAXOAUTh OINOKY, 1aBaTh
OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI



1) OCO3HaHHWE 3HAYEHUS] MAaTEMATUKH JIJIs1 IOBCEHEBHOM JKU3HU YEJIOBEKA;

2) TPECTaBJICHHWE O MAaTEMAaTHYECKOM HayKe Kak cdepe MaTeMaTHYeCKOH AESITeNbHOCTH, 00
JTanax e€ pa3BUTHsA, O €€ 3HAUMMOCTH JJISl Pa3BUTHS LIMBWIN3ALNY;

3) pa3BUTHE yMEHMH paboTarh C y4eOHBIM MaTEMaTHUYECKUM TEKCTOM (aHAJIU3UPOBATh,
U3BJIEKaTh HEOOXOAMMYIO0 HH(OpMAlLNIO), TOYHO M TPaMOTHO BbIpaKaTb CBOU MBICIU C
MPUMEHEHUEM MaTeMaTUYeCKOM TEPMHUHOJIOTMH M CHMBOJIMKH, MPOBOAUTH KJacCHU(PHUKAIUH,
JIOTHYCCKUE 00OCHOBAHUS,

4) BnazeHue 6a30BBIM MOHATUWHBIM aNapaToM MO0 OCHOBHBIM pa3JieiaM COACpIKaHMUS,

5) CHCTeMaTU4YeCKue 3HAHUS O PYHKIHUAX U UX CBOMCTBAX;

6) MPAKTHUYECKU 3HAYMMbIE MATEMAaTUUYECKHE YMEHMS U HABBIKHM, UX IPUMEHEHUE K PEILICHUIO
MaTeMaTUYECKUX U HEMaTEMaTUUECKUX 3a7a4 IPeINoJIaraioiiee yMeHus:

*  BBIIOJIHATH BBIYUCJICHUS C IEUCTBUTEIILHBIMU YUCIIAMY;

+  pelaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMbI YPABHEHUIN U HEPABEHCTB;

« pelarh TEKCTOBbIE 3aJayd apu(PMETHUYECKUM CIOCOOOM, C IMOMOIIBIO COCTaBICHUS W
pEelIeHNs YPaBHEHUM, CUCTEM YPABHEHUM U HEPABEHCTB;

«  HUCIOJIb30BaTh AJNreOpanyecKuid S3bIK Ui OMUCAHUS MPEIMETOB OKPYKAIOUIEro MHUpa U
CO3JaHMUsl COOTBETCTBYIOIMX MAaTEMAaTUYECKUX MOJIEIIEH;

+ IIPOBEPUTH IIPAKTUYECKHE PACUETHl: BBIUYMCIEHUS C MPOLEHTAMH, BBIYUCICHUS C
YUCJIOBBIMU  IOCJEAOBATEIBHOCTAMHY,  BBIYMCICHUS  CTaTUCTUYECKHX  XapaKTEPUCTHK,
BBINIOJIHEHHE NMPUOIMKEHHBIX BBIYUCICHU;

*  BBINOJIHATH TOXK/IECTBEHHBIEC TPEOOPA30BAHUS pALlMOHATBHBIX BBIPAKEHUN;

*  BBINOJIHATH ONEPALIK HAJl MHOXKECTBAMU;

«  UCCJeNoBaTh PYHKIIMU U CTPOUTH UX IPapuKH;

+ 4YNUTaTh U HUCMOJb30BaTh MH(OPMALMIO, MPEACTABICHHYIO B BUAE TaOJUIIbI, JUArpaMMbl
(cTronbuartoit WU KpyroBom);

.+ pelaTh npocrenine KOMOMHATOPHBIE 3a4a4u.



Ilnanupyemble pe3yJbTATHI H3yUYEeHUS
Kypca ajare0psl B 9 kiacce

K koHIy n3y4denus kypca anreOpsl B OCHOBHOMH IIKoJIe OyneT o0ecrnedeHa roTOBHOCTh
yuyalnmxcs K JanbHenemMy 00pa3oBaHuIo, JOCTUTHYT HEOOXOAUMBII YPOBEHb UX
MaTEMaTUYECKOIO Pa3BUTHSL:

- OCO3HaHNE BO3MOYKHOCTEMN U POJIM MATEMAaTUKHU B IO3HAHUU U ONMCAHUM PEaTIbHBIX
CUTyallull OKPY’KalOIEro MUpa, IOHUMAaHNE MAaTEMATUKU KaK YacTH 00IEUYeI0OBEYECKON
KYJIBTYDBI;

- OCO3HAHHE TOT0, KAK MAaTEMAaTUYECKH OIpeIeTICHHbIE (YHKIIMH ONUCHIBAIOT PEalIbHbIE
IIPOLIECCHI M 3aBUCHUMOCTH, YMEHUE NIPUBOJUTE IPUMEDHI;

- YMEHHUE MOJICIINPOBATh PEAJIbHBIE CUTYAIINH;

- IOHUMaHKE TOT0, KaK MOTPEOHOCTH MPAKTUUECKOMN ACSITEIbHOCTH YEIOBEKA MPUBEIN K
PACHIMPEHUIO TIOHATHS YUCTA;

- IOHUMAaHUE TOT'0, KaK UCIIOJIb3YIOTCA MaTeMaTH4YeCKUuEe (POpMYJibl, YDABHEHHS U
HEpaBEHCTBA; YMEHUE IPUBOAUTH MPUMEPHI MX TPUMEHEHUS I pELICHUS] MAaTEMAaTUYECKUX U
MPaKTUYECKHX 3a]1ay;

- CIIOCOOHOCTh TOHUMATh CYLIECTBO MOHATHS MaTEMAaTUYECKOTO JOKA3aTeIbCTBA,
aIropuT™Ma JIEeHCTBYS, IPUBOAUTH UX IPUMEPBL;

- CIIOCOOHOCTh POBOIUTH MaTEMaTHUECKOE HCCIIE0BAHNE, AHATTU3UPOBATh, 0000111aTh,
JIeJaTh BBIBOJIBI;

- IPUMEHEHNE YHUBEPCAIbHBIX YU€OHBIX A€WCTBUI (aHAIU3, CpaBHEHUE, 0000LIEHHE,
KJ1acCupUKaLus) A5 yIOpsI0YMBAHUS, YCTAHOBJICHUS 3aKOHOMEPHOCTE Ha OCHOBE
MaTeMaTu4ecKux (haKkToB;

- 0CO3HAHUE BEPOSITHOCTHOI'O XapaKTepa MHOTMX 3aKOHOMEPHOCTEN OKPYXkKAIOLEro MUpa;
MOHUMAHUE CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

- OCYILIECTBJIEHHE MTOMCKA HEOOX0AMMOM HHPOpMalMK B y4eOHON U CIIPaBOYHOM
nuteparype u B IHTepHETE;

- OCYILIECTBJIEHUE MTPOBEPKHU XOJa PEILICHUS U OLIEHKU PE3YJIbTATA BHIOTHEHUS
MaTeMaTUYeCKOro 3a/1aHusl, OOHapyKEHUE U UCIPABICHUE OMIHOOK.

I[li1anupyemsbie pe3yJbTaThI
[IpenMeTHbBIC pe3yJbTaThl OCBOCHUS MMPOTPAaMMBbl y4€OHOTO Kypca K KOHITYy 0Oy4eHUs B 9
KJ1acce.

YucJa 1 BbIYUCIEHHUS.

e (CpaBHUBATH U YNOPSAOUYUBATH PAIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCIIA.

e BrimonHAT apudMeTHUECKUue AEUCTBUS C PANMOHAIBHBIMM YHCIAMU, COUYeTast

YCTHBIE U MHACHbMEHHBIE MPUEMBI, BBINIOJHATh BBIUUCICHUSA C UPPAUMOHAIBHBIMU

YHCIaMH.

e HaxoauTh 3HAYEHUS] CTENEHEN C LEJbIMHU IOKa3aTeIsIMU U KOPHEH, BBIYMCISATH

3HA4YCHUA YHUCIIOBBIX BBIpa)KGHI/II\/'I.



OprrJIHTB HeﬁCTBHTeHBHBIe qucia, BBIITIOJIHATD MMPUKHUAKY pe3yliibTara

BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YPaBHeHI/IH N HEPABCHCTBA.

Pemare nuHElHbIE W KBagpaTHBIE YPABHEHHWs, YPABHEHHs, CBOIAIIMECS K HHM,
npocTeiire ApoOHO-pallMOHANIbHBIE YPABHEHNUS.

Pemats cuctempl IByX JIMHEMHBIX YPABHEHHUU C JBYMs IIEPEMEHHBIMU U CHCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SIBJIACTCS JIMHEMHBIM.

Pemarp TekcToBbIE 3a1aun anreOpanuyeckuM CIIOCOOOM € MOMOIIBIO COCTaBJICHMUS
YPAaBHEHMS WM CUCTEMBI JBYX YPABHEHUU C JBYMs IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHI, B TOM
YHUCJE€ C MPUMEHEHHEM TpaUuecKUX Mpe/ICTaBICHUN (YyCTaHABIMBATH, UMEET JIU
YPaBHEHUE WIIM CHUCTEMA YPAaBHEHUU PEILICHMs, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemars nuHeliHbIE HEPABEHCTBA, KBAIPATHBIE HEPABEHCTBA, N300paXaTh pPELICHUE
HEPABEHCTB HA YUCJIOBOM IIPSIMOM, 3alIMChIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.
Pemrate cucTteMsbl JTMHEWHBIX HEPABEHCTB, CHUCTEMBbI HEPABEHCTB, BKIIKOYAIOIIME
KBaJIpaTHOE HEPABEHCTBO, H300paXaTh pEUIEHUE CHUCTEMbl HEPaBEHCTB Ha
YUCJIOBOU MPSIMOM, 3alIUCBIBATDH PEILIEHUE C TIOMOIIBIO CUMBOJIOB.

Hcnoab3oBaTh HCPABCHCTBA IIPpH PCHICHWUUN PA3JIMYHBIX 3aaa4.

DYyHKIUH.

Pacrnio3naBath (bYHKI_II/II/I HN3YUYCHHBIX BHIOB. Iloka3piBaTh CXEMATHUUYECKU

pacnoyioKeHUe Ha KOOPAMHATHOM IUJIOCKOCTH TpadukoB (yHKUMA BUAA:

y=hx, y=Ax+b, y=2  y—axP+bx+c, y=

y=Vx, y=Ixl B 3aBUCUMOCTH OT 3HayeHUM KO3 UIIMEHTOB, OMHUCHIBATH
CBOMCTBA (DYHKIIHIA.

Crpouth W HU300paXaTb CXEMAaTHMYECKH TpaduKyd KBAJAPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 110 UX IpaduKaM.

Pacno3naBaTh KBaapaTHUyHyI0 (YHKIHIO 1O (Qopmyse, NPUBOAUTH MPUMEPHI

KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucjioBble NMOCI€I0BATEILHOCTH U IpOrpeccun.



e Pacrno3HaBaTh apU(PMETHUSCKYI0O M TEOMETPHUYECCKYIO TPOTPECCHUH IIPH Pa3HBIX
crioco0ax 3ajaHusl.

e BEHIIOAHATH,  BBIUMCIACHHS C  KCIOJb30BaHHEM  (GOpMyl N-ro  djcHa
apr(PMETUYCCKON U TEOMETPHUYECKOM MPOTrPECCHii, CyMMBI IIEPBBIX N YJICHOB.

e 11300paxaTh YICHBI OCICIOBATSIIEHOCTH TOYKAMH Ha KOOPAMHATHOM IIOCKOCTH.

e Pemarp 3a1a4un, CBSI3aHHBIE C YHUCIIOBBIMHU IOCIEAOBATEIHHOCTIMHU, B TOM YHCIIE
3aJaud M3 pealbHON >KM3HH (C HCIOJb30BAHHEM KaJbKyJIATOpa, LU(POBBIX

TEXHOJIOTHUH).

Conepxxanue Kypca
IToBTOpEeHMe Kypca ajaredpsl 8 Kiaacca.
OcHoeHas uenv:
0000111eHrEe U cUCTeMaTU3alus 3HAaHUW 110 OCHOBHBIM TeMaM Kypca aiareOpsl 8 kiacca;

(bOpMHpOBaHHe ITIOHMMAaHHN BO3MO>KHOCTH HCIIOJIb30BaHUA HpI/I06peT€HHI>IX 3HAHUU U YMGHI/Iﬁ
B HpaKTquCKOﬁ ACATCIBbHOCTH U HOBC@I[HGBHOﬁ KHU3HU.

Palll/IOHaJILHLIe HEPABCHCTBA U UX CUCTEMBI.

JIuneliHOE W KBaJPAaTHOE HEPABEHCTBO C OJIHOM NMEPEMEHHOM, YacTHOE U O0OIllee pelieHue,
PaBHOCUJIBHOCTh, PAaBHOCHWJIbHBIE MpeoOpa3oBaHus. PalmoHaibHbIE HEPABEHCTBA C OIHOU
MIEPEMEHHOM, METO/I HHTEPBAJIOB, KpHBasi 3HAKOB, HECTPOTUE U CTPOTME HEPABEHCTBA. DIIEMEHT
MHOKECTBa, MOJIMHOKECTBO JIaHHOTO MHOXECTBa, IycTo€ MHOXecTBO. Ilepeceuenne u
oObenuHeHne MHOXKecTB. CHCTeMbl JIMHEWHBIX HEPaBEHCTB, YacTHOE M 0O0Iee pelieHue
CHUCTEMbI HEPABEHCTB.

OcHoeHas uenv:

(dhopMUpOBaHHE MPEICTABICHUN O YaCTHOM M OOIIEM PElIeHUH PAallHOHAIBHBIX HEPABEHCTB 1
HX CHUCTEM, O HEPABEHCTBAX C MOAYJISIMHU, O PAaBHOCHJILHOCTHA HEPABEHCTB;

OBJIAJICHUE YMEHUEM COBEPIIIATh PABHOCUJILHBIC TPE0Opa30BaHMsl, peliaTh HEPaBEHCTBRA
METOJIOM UHTEPBAJIOB,;

pacimpenre u 0000IeHe CBEICHUM O palliOHaIbHBIX HEPABEHCTBAX U CIIOCO0ax MX
pelIeHus: METOI HHTEPBAJIOB, METO/1 3aMEHbI TTIEPEMEHHOIA.

Cucrembl ypaBHEHUH.

PanmonansHOe ypaBHEHHE C JAByMs [EPEMEHHBIMH, pPELICHWE YpPAaBHEHUS C JAByMSA
NEPEeMEHHBIMH, PAaBHOCWJIBHBIE YpaBHEHUS, pPaBHOCWUJIbHBIE TmpeoOpazoBanus. ['padux
YpPaBHEHMS, CUCTEMA YPABHEHHMM C IBYMsI NEPEMEHHBIMH, PEIICHUE CUCTEMbI YPABHEHHUU C
IBYyMsI TEPEeMEHHBIMHU. MeTol TMOJCTAaHOBKH, METOJ alreOpanvdeckoro CIOXKEHHs, METOJ
BBEJICHUS HOBBIX [IEPEMEHHBIX, TpauUECKUIl METO/, PABHOCUJIbHBIE CUCTEMBI YPaBHEHUI.



OcHoeénas yenv:

dbopMHpOBaHUE IPEICTABICHUN O CUCTEME IBYX PAllMOHATIBHBIX YPAaBHEHHM C ABYMSI
[IEPEMEHHBIMU, O PALlMOHAJILHOM YPABHEHUHU C IBYMs IIEPEMEHHBIMY;

OBJIAJICHUE YMEHUEM COBEPILATH PABHOCUIIbHBIE TPEOOPA30BAHMUS, pelIaTh YPABHEHUS U
CUCTEMBI YpaBHEHHH ¢ ABYMsI IEPEMEHHBIMU;

0TpaboTKa HABBIKOB PEIICHHS YPAaBHEHUS U CUCTEMbl yPaBHEHUI pa3TUYHBIMU METOIAMH:
rpaduyecKuM, NOJCTAHOBKOM, aJIreOpanvecKoro CiI0XKEHUs!, BBEIEHNUS HOBBIX IEPEMEHHBIX.

YucsoBbie PyHKIMH.

OyHKIMSg, 00JaCTh OINpeAeseHHe M MHOXECTBO 3HAYeHUH (QYHKIUH. AHATUTHUYECKUH,
rpaguueckuii, TaOJMYHBIM, CIOBECHBIA cMocoObl 3amanus (QyHKUMH. ['paduk GyHKUIHH.
MOHOTOHHOCTh (BO3pacTaHve W yObIBaHME) (YHKLUHHU, OTPAHUYEHHOCTh (PYHKUIUU CHU3Y U
CBEpXY, HaUMEHbIIIEe U HauOoJbplIee 3HaYeHUs (YHKLIHUH, HENpephIBHAS (DYHKIMUS, BBITyKIas
BBEpX WM BHM3. DieMeHTapHble (pyHkunu. YeTHas m HeueTHas (QYHKIMM U UX TpaduUKH.
CreneHHble (yHKIMM C HaTypaJbHBIM IOKa3aTelleM, WX CBoiicTBa u rpaduxu. CBoiicTBa U
rpadUKy CTENEHHbIX (YHKIMA C YETHBIM M HEYETHBIM IOKa3aTeNsIMHM, C OTPHULATEIbHBIM
LIEJIBIM TIOKA3aTEJIEM.

OcHoeHas uenv:

dhopMUpOBaHHE MPEJICTABICHUHN 0 TaKUX (DyHIaMEHTAIBHBIX MIOHATUSAX MAaTEMAaTHKH, KAKUMHU
SIBJISIFOTCS TOHATHS (PYHKIIMH, €€ 001aCTH ONpeACIIeH s, 00JIaCTH 3HAYCHUS; O Pa3IMYHBIX
criocobax 3agaHus PyHKIUK: aHATUTHYECKOM, rpaduueckom, TaOJIMYHOM, CJIOBECHOM;

OBJIAZICHUE YMEHNUEM IPUMEHEHHS YETHOCTU WJIM HEYETHOCTH, OTPAHUYEHHOCTH,
HEIMPEPHIBHOCTH, MOHOTOHHOCTH (DYHKIIUH;

(dhopMupoBaHUE YMEHUI HAXOIUTh HAUOOJIbIIIEE U HAUMEHbIIICE 3HAUYCHNUE HA 3aJJaHHOM
MPOMEXKYTKE, pelliasi IPaKTUYECKUE 3a0a4u;

(dhopMHpOBaHNE MOHUMAHUS TOTO, KaK CBOMCTBA (PYHKIMI OTPAXKAIOTCS HA MOBECHUU
rpa@ukoB QyHKIHA.

IIporpeccumn.

Yucnosas nocneaoBarenbHOCTh. CIOCOOBI 3a1aHNS YUCIOBOM MOcienoBaTeabHoCcTH. CBOMCTBA
YUCJIOBBIX  TOCJICIOBATEIHHOCTEH, MOHOTOHHAS  MOCJIENOBATEILHOCTh, BO3pacTaIoIIas
MOCJIEIOBATEILHOCTh, YOBIBAIONIAsl IOCJIENOBATEILHOCTh. ApH(pMETHYecKas MNpOTrpeccus,
pa3HOCTh, BO3pacTarolasi TMporpeccus, KOHEYHas Tporpeccus, Gopmyiaa n-ro ujIeHa
apupMeTHYecCKoil mporpeccuu, QopMyna CyMMbl WICHOB KOHEYHOW apupMETHYECKON
MIPOTPECCHH, XaPAKTEPUCTUUECKOE CBOMCTBO apupMeTUYECKON mporpeccud. ['eomerpudeckas
nporpeccusi, 3HaMeHaTeIb MPOTPECCHU, BO3pPACTAIOIIAsi MPOTPECCHs], KOHEYHAsl MPOrpeccus,
dbopMylia n-ro UYjIeHa TEOMETPUYECKOW mporpeccuu, (opmyrna CyMMbI UYJIECHOB KOHEYHOW
r€OMETPUYECKON TIPOTPECCUH, XapAKTEPUCTHUECKOE CBOMCTBO TEOMETPHUIECKOM MPOTPECCHUH.

OcHoeHas uenv:



(dhopMupOBaHUE MTPECTABICHUI O MMOHSATUU YHCIIOBOM TOCIEA0BATEIILHOCTH, apU(PMETHICCKON U
F€OMETPUYECKON MPOTPECCUAX KaK YACTHBIX CIIy4YasiX YMCJIOBBIX MOCIEA0BATEIIBHOCTEN; O TPEX
crioco0ax 3a7aHus OCIEOBATEIPHOCTH: aHATMTUIECKOM, CIIOBECHOM U PEKYPPEHTHOM;

chopMUpOBaTH U OOOCHOBATH PSJT CBOMCTB apu(METHIECKON U T€OMETPUIECKON MTPOrpeccuil,
CBECTH UX B OJIHY Ta0JIULLy;

OBJIaJICHHE YMEHHEM peIIaTh TEKCTOBBIC 3a/]a4M, UCIIONB3YS CBOMCTBA apU(PMETHUECKOHN U
reOMETPUUYECKOIN MPOTrPECCHH.

JIeMeHTBI KOMﬁI’IHaTOpHKH, CTATUCTHKHA U TEOPUH BepOHTHOCTeﬁ.

Metoapl penieHuss NpOCTEUIINX KOMOWHATOPHBIX 3ajay (mepedop BapUaHTOB, MOCTPOCHUE
JiepeBa BapUaHTOB, MPaBWIO YMHOXeHUs). Dakropuan. OOmmMi psa AaHHBIX U Pl JAHHBIX
KOHKPETHOTO W3MEPEHUS, BapuUaHTa psAla NAHHBIX, €€ KpPaTHOCTb, YAacCTOTa W NPOLICHTHAas
4acToTa, CTPYIIUPOBAHHBIN Psi/i JaHHBIX, MHOTOYTOJIbHUKK pactipeaenieus. OobeM, pa3zmax,
Mozda, cpeaHee 3HadyeHue. CiydailHble COOBITHA: JOCTOBEPHOE U HEBO3MOXKHOE COOBITHA,
HECOBMECTHBIE COOBITHSI, COOBITHE, MPOTHUBOIIOJIOKHOE JTAaHHOMY COOBITHIO, CymMMa JIBYX
ciaydailHeix coObiTHil. Kilaccuueckass BeposiTHOCTHasi cxema. Kiaccudeckoe omnpenesieHue
BEPOSATHOCTH.

OcHosHas uenv:

(dbopMHpOBaHNE IPECTABICHUI O BCEBO3MOKHBIX KOMOUHAIIMSIX, O METO/IaX CTATUCTUUECKON
00pabOTKH pe3ynbTaTOB U3MEPEHUM, MOJyUYEHHBIX IPU IPOBEACHUH SKCIIEPUMEHTA, O
YHUCJIOBBIX XapaKTePUCTUKAaX UH(OpMALIHH;

OBJIAJETh YMEHUEM PEILICHUS TPOCTEUIINX KOMOMHATOPHBIX U BEPOSTHOCTHBIX 3aj1ay.
IloBTOpEHHe.

OcHoeHas uenv:

000011IeHNe U CHCTEeMATH3alMsl 3HAHUI 110 OCHOBHBIM T€MaM Kypca aJreopsl 3a 9 kiacc;
NMOATrO0TOBKA K OCHOBHOMY I'OCYAapPCTBEHHOMY IK3aMEHY;

(opMupoBaHue NOHMMAHMS BO3MOXHOCTH MCITOJIB30BAHUS TPUOOPETCHHBIX 3HAHUU U
YMEHUU B IPAKTUYECKOMN AEATEIBHOCTHA U MOBCEIHEBHOW KU3HU.
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3. AumnekcanapoBa JI.LA. Anrebpa. 9 xmacc. KoHTpombHBIE pabOTHI IS yYamIuxcs
obmeoOpaszoBarenbHbIX yupexaenuit /JI.A.Anekcanaposa; moa pea. A.I.Mopakosuya. — 3-¢
W3M., uctp. u gom. — M.: Maemosuna, 2009. — 39 c.: ui.

4. AnexcanapoBa JI.A. Anrebpa. 9 kmacc. Tematnueckue mpoBepodHbIE PabOTHI B HOBOMU
dbopme s yyanuxcsi 001eoopa3oBaTeNbHbIX yupexkaenuii /JI.A.AnekcanapoBa; moj pe.
A.I''MopnkoBuya. — M.: Muemo3suHna, 2011. — 79 c.: un.

5. Mopakosuu A.I'. Anre6pa. 7-9 xnaccel. TecThl miig ydammxcs 0011e00pa3oBaTEIbHBIX
yupexaenuit /A.I'. Mopakosuy, E.E. Tynsunnckas; non pea. A.I'Mopakosuua. — 8- uzn.,
ucrp., crep. - M.: Muemo3una, 2009. — 119 c.: uin.

HNuTepHer-pecypcesl

http://www.edu.ru - ®enepanbhblii moprai Poccuiickoe oOpa3zoBaHue
http://www.school.edu.ru - Poccutickuii 0011eo0pa3oBaTebHbIN TOPTAI

WWW.UQ.IU - «YYuTeNnbCKas ra3era

www.lseptember.ru - Bce mpunoxeHus K razere «1ceHTsops»
www.informika.ru/text/magaz/herald — «BecTHuk 0Opa3oBaHUsD)
http://school-sector.relarn.ru —mkoMbHBIN CEKTOP AUCTAHITMOHHOTO 00OPa30BaHHS
http://school-collection.edu.ru — equHas KOJICKIUS ITUPPOBBIX 00pa30BaTEIILHBIX PECYPCOB
http://vschool.km.ru Bupryansnas mkona Kupuia u Medonus

http://college.ru/ oTKpBITHIN KOJIIEIK

http://mat-game.narod.ru/ mMaremaTu4eckas THMHACTHKA
http://www.ken.ru/school/vestnik/n36.htm maremarmyeckas rocTuHas

http://www.zaba.ru maremaTruecKue OJUMITHAILI M OJIMMIIHAIHBIE 381241
http://mathc.chat.ru/ matemaTHueckuii Kaaeig0CKOI

http://www.mccme.ru MOCKOBCKHUH IIEHTpP HEMPEPHIBHOIO MAaTEMaTHYECKOTO 00pa30BaHuUs


http://kaygorodova.ru/images/stories/7_klass/mord_2_chasty.zip
http://kaygorodova.ru/images/stories/7_klass/mord_2_chasty.zip
http://www.edu.ru/
http://www.school.edu.ru/
http://www.ug.ru/
http://www.1september.ru/
http://www.informika.ru/text/magaz/herald
http://school-sector.relarn.ru/
http://school-collection.edu.ru/
http://vschool.km.ru/
http://college.ru/
http://mat-game.narod.ru/
http://www.kcn.ru/school/vestnik/n36.htm
http://www.zaba.ru/
http://mathc.chat.ru/
http://www.mccme.ru/

http://www.krug.ural.ru/keng/ Kenrypy

http://www.mathematics.ru Otkpsiteiid Komnemk. MaTemaruka

http://golovolomka.hobby.ru/ T'on0BoONOMKH TSl YMHBIX JIFO €K

http://math.child.ru Caiit u mas yuureneii MaTeMaTUKH

http://www.uroki.net/docmat.htm - as yunTens MaTreMaTHKH, alreOpbl U T€OMETPUN
http://matematika-na5.narod.ru/ - matemaruka Ha 5! CalT Ui yuuTeneil MaTeMaTHKH
http://www.alleng.ru/edu/mathl.htm - k ypoky MmaTemaTuKu

http://www.mathvaz.ru/ - nocke MKOILHOTO YUHUTEIS MATEMATHKH

http://www.math.ru Caiit s BcexX, KTO HHTepecyeTcss MaTeMaTHKoi. KHUTH, BUIEO-TIEKIINH,
3aHUMAaTeIbHbIC MaTeMaTHYeCKUe (aKThl, Pa3IMUHBIC 110 YPOBHIO U TEMATHKE 3aJ1auH,
OTJICJIbHBIC HCTOPHUH U3 KU3HU YUEHBIX, MATEPHAIIBI TSI YPOKOB, OJIUMITHA/IBI, O(DUITHATHHBIC
JTOKYMEHTBI, MeJIMaTeKa, OMOINOTeKA.

http://www.etudes.ru «Marematndeckue 3TIoibI». Ha caliTe pecTaBIeHbI 3TIOIBI,
BBITIOJTHEHHBIE C UCIIOJIh30BaHUEM COBPEMEHHOM KOMIbIOTepHOM 3D-rpaduku, yBieKkaTeIbHO U
WHTEPECHO PacCKa3bIBAIONINE O MATEMATHKE U ¢ PUIoKeHUsX. [To3HaBaTeIbHBIC SKCKYPCHUU
M0 KPAaCHBBIM MaTeMaTHICCKUM 3aj[adaM.

http://www.mathnet.ru O6mepoccuiickuii MaTeMaTHIeCKui oprai. JKypHaibsl, KOH(DEPEHIUH,
CEMHUHApHI, TyOTUKAIINU, BUICOTEKA, POTPAMMHOE 00ECTIIeYeHNEe TI0 MaTeMaTHKe.
http://le-savchen.ucoz.ru «Cait yaurens MmaTeMatuku». ABTop npoekra — CaBueHko Enena
MuxaitnoBaa (MOY rumnazust Nel, r. [onspusie 3opu, MypmaHckas 0651acTb). ABTOPCKUE
pa3paboTKH, MPE3CHTAIUH 110 MaTeMAaTHKE, KOMITBIOTEPHBIC TECTHI, IPE3CHTAIUH JIJIS KITACCHBIX
94acoB, 3aHUMAaTEIIbHBIC 3a/1a9u, «MaTeMaTHndecKas IIKaTy/IKa, TBOPUYSCTBO 00YJIArOIIHXCS.
http://www.pm298.ru TlpuknagHas mareMatuka. [IpuMepsl pemenus 3aaad. CripaBOYHUK
MaTteMaTU4ecKux (Gopmyii.

http://www.academiaxxi.ru/WWW _Books/HM/toc.htm DnexrponHoe yueOHOE mocobue
«Bpicuias MmaremaTrkay. AHanuTA4Yeckas reometpus. Jluneiinas anredpa. yHKUMHM OTHOM
nepeMeHHou. MHTerpansHoe neuncienne. OyHKIMN HECKOJIBKHAX ITEPEMEHHBIX.
OObIKHOBEHHBIE TU(DPepeHIIaIb"HbIe YPABHEHUS U CUCTEMBI.
http://olympiads.mccme.ru/ustn YcTHbIe MaTeMaTHYECKUE OJTMMITHAIIBI. 3aIaHUS C PEIICHUSMH.
http://school.msu.ru «Marematrka B IIKoJIe». Y 4eOHO-KOHCYIbTAIIMOHHBINA TTOPTAIL. 3a1auH,
CTaTbH, IOCOOUS.

http://www.exponenta.ru O6pa3oBaTenbHbI MaTeMaTHYSCKUN caiiT. MeToInIecKue
pa3palboTKu, 337a4u 110 MaTEMaTHUYECKOMY aHaIU3Yy, TMHEHHOH anreOpe, aHaIuTUYECKOM
reOMEeTpHH, OOBIKHOBCHHBIM JTH(DPEpeHITNATBHBIM YPaBHEHUSIM, TCOPUN BEPOSITHOCTEH,
BBIYHCIUTEIILHOM MaTeMaTHKe, TCOPUH (PYHKIMHA KOMILIEKCHOTO MTEPEMEHHOTO.
http://www.school.edu.ru, Poccutickuii 001ieo0pa3oBaTeIbHbINA OPTAJL.

Bnanenen caira: N3pnarensctBo «lIpocsemieHuey.

[esb co3manus caiita: opraHu3alys eAMHOTO 00pa30BaTEILHOTO HHPOPMAIIMOHHOTO
MIPOCTPAHCTBA.

http://www.gosekzamen.ru/, Poccutickuii oOpa3oBaTelibHbIN mopTai ['ocok3amMeH.py.
Bnanenen caitta: ['ocokzamen.Py. Co3nanue, noaaepxka u npoasrxeHne MoCKOBCKUI LIEHTP
WHTEPHET MapKETHHTA.

[leneBas ayauTOpwsl: y4amyecs, CTyACHTbI, a0UTYPUESHTHI, PETOIaBaTEIIH, POIUTEIIH.
http://www.proshkolu.ru/ (6ecrutaTHbIN MIKOJIBEHBIA TOPTAN)

http://cerm.ru/ (Opyaut mapadoH I ydaImuxcs)

http://www.minobr.org/ (6ecrutaTHbie KOHKYPCHI JIJIS IIIKOJILHUKOB)

http://www.znania.ru/ (ITonckoBo- 0Opa3oBaTEIbHBIN TOPTAJI, IS BBITYCKHUKOB)


http://www.krug.ural.ru/keng/
http://www.mathematics.ru/
http://golovolomka.hobby.ru/
http://math.child.ru/
http://www.uroki.net/docmat.htm
http://matematika-na5.narod.ru/
http://www.alleng.ru/edu/math1.htm
http://www.mathvaz.ru/
http://www.math.ru/
http://www.etudes.ru/
http://www.mathnet.ru/
http://le-savchen.ucoz.ru/
http://www.pm298.ru/
http://www.academiaxxi.ru/WWW_Books/HM/toc.htm
http://olympiads.mccme.ru/ustn
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http://www.school.edu.ru/
http://www.gosekzamen.ru/
http://www.proshkolu.ru/
http://cerm.ru/
http://www.minobr.org/
http://www.znania.ru/

http://www.farosta.ru/ (Bcepoccuiickrie KOHKYpPChI, BAKTOPHHBI H OJTUMITHAIBI TIO
MaTeMaTHKe, aHTJIMHACKOMY SI3BIKY, TUTEpaType, PyCCKOMY sI3bIKY, reorpaduu, OHOIOTHUN)
https://resh.edu.ru/subject/ — Poccuiickas 3JeKTpOHHAS IIIKOJIA


http://www.farosta.ru/
https://resh.edu.ru/subject/

Kaneﬂnapﬂo-TeMaaneCKoe IIAaHUPOBAaHHE.

Auaredopa. 9 kiaaccbl (3 yaca B Helesno, Bcero 99 yacon).

Ne n/m IIynkr Pasnes u ocHOBHOeE coiepKaHue TeMbl KOJIH- Hdara Jara
yqeﬁ[{[/[ 4eCTBO mo 1Imjia”ny (l)aKTl/I‘IECKI/I
Ka JacoB

1. 2
YPOK BBOJHOTO TOBTOPEHHUSI.
I'maBa 1. HepaBeHcTBa M CHCTEMbl HEPABEHCTB. 14

2. §1 . 2
JluHeliHble M KBaJlpaTHbIE HEPABEHCTBA .

3. §2 2
PanmoHnanbHbIE HEPABEHCTBA.

4. §2 2
ParyioHaibHble HEpaBEHCTBA.

5. §3 2
MHoxecTBa 1 onepariy Hajl HUMH.

6. §4 2
CucTeMbl pallMOHAJIBHBIX HEPABEHCTB.

7. §4 2
CucTeMbl pallMOHAJIHBIX HEPABEHCTB.

8. §§1-4 | Cucremsl paliiOHAILHBIX HEPABEHCTB. 2
Konmponovnas paboma no meme: ""Hepasencmea u cucmemut
Hepasencme''.

I'naBa 2. CucremMbl ypaBHEHUIA. 14
9. §5 2

OCHOBHBIE TTOHATHUSA




10. §6 2
MeTo/ibl pelieHusi CUCTEM YPaBHEHUM
11. §6 2
MeTo/ibl pelieHus: CUCTEM YPaBHEHUI
12. §7 2
CucreMbl ypaBHEHUH KaK MaTeMaTHUYECKHE MOJICNIN peabHbIX CUTYalUi
13. §7 2
CucTeMbl ypaBHEHUH KaK MaTeMaTHYECKHE MOJICNIN PEAIbHBIX CUTYallui
14, §7 CucreMbl ypaBHEHUI KaK MaTeMaTHYECKHE MOJICIIN PEabHBIX CUTYaIUil 2
15. §§5-7 | Cucremsbl ypaBHEeHHH KaK MATEMAaTHYECKHUE MOJIENN PEATBHBIX CUTYAIUH 2
Konumponvnas paboma no meme: ""Cucmemst ypasnenuii''.
I'naBa 3. UncaoBbie pyHKIHN. 26
16. §8 Omnpenenenne yrcioBoit Gpyakimu. O6IacTh onpeaeneHus, 001acTh 2
3HaYeHUS] PYHKIIHMH.
17. §8 Onpenenenne unciaoBoi pynkiuu. O6macte onpeneneHus, 00JacTh 2
3HaueHusl QyHKINH.
18. §9 2
CrniocoOsl 3a1anust QyHKIUH.
19. §10 2
CaoiicTBa (hyHKITUH.
20. §10 2
CgoiicTBa QYHKIIHA.
21. 11 n . 2
3 YérHble 1 HEYETHBIC (DYHKIIHM.
22. 2
§§8- | UérHble n HEUETHBIE QYHKLIUU.
11 Konmponvnas pavoma no meme « Hucnogvie pynkyuuy




23. §12 2
QDYHKIMH Y = X B CTEIICHU N, UX CBOWCTBA U rpauKu.

24, 2
Peseps

25. §13 2
QDYHKIIUH Y = X B CTENICHHU -N, KX CBONCTBA U TPaUKH.

26. §13 2
DYHKIMY Y = X B CTENICHU -N, KX CBOMUCTBA U TPa(UKH.

27. §14 OyHKIHS Y= KOPeHb KyOU4eCKHii U3 X, e€ CBOICTBa U rpaduxk. 2

28. §§12- | OyHkuMs y= KOpeHb KyOHUECKHii U3 X, €€ CBOICTBa U rpaduk. 2

14 Konumponvnasa paboma no meme: " @ynkyuu cmenennple'.
I'nasa 4. Ilporpeccum. 14

29. §15 UYmcnoBbie MOCIEI0BATEIBHOCTH 2

30. §16 2
Apudmernueckas mporpeccus

31. §16 2
Apudmernueckast nporpeccus

32. §17 ['eomeTpryeckas nporpeccus 2

33. §17 2
['eomeTpuueckast mporpeccus

34, §17 2
['eomeTpuueckast mporpeccus

35. §§15- 2

17 ['eomeTpuueckast mporpeccus
Konumponvnas paboma no meme "'Ilpozpeccuu’’.
I'maBa 5. J1eMeHTHI KOMOMHATOPUKHU, CTATUCTHKHU U TEOPUH BEPOSATHOCTEH. 18




36. §18 2
KombOunaropssle 3a1aun

37. §18 2
KombOunaropssle 3a1aun

38. §19 2
CraTtrcTuka — Au3aiiH HHPOpMauu

39. §19 2
CrarucTrka — 1u3aitH nHGOpMaIu

40. §20 2
IIpocreiimre BEpOSTHOCTHBIE 3a/1a4U

41. §20 2
ITpocreiinye BEpOSITHOCTHBIE 3a7ja4l

42. §21 2
DKcIepuMEeHTATbHBIE TAHHBIEC U BEPOSTHOCTH COOBITHI

43. §21 2
DKcIepuMEeHTATbHBIE TAHHBIEC U BEPOSTHOCTH COOBITHI

44, §§18- | DkciepuMeHTANIbHBIE TAHHBIE U BEPOSATHOCTHU COOBITHIA 2

21 Konmponvnasa paboma no meme ""Inemenmol cmamucmuu,
KOMOUHAmMOpUKYU U meopuu geposamnocmen’".
I'naBa 6. UToroBoe moBTopeHmue. 10

45. 2
IToBTOopenue o teme: «CUCTEMbI YypaBHEHHUH U HEPABEHCTB).

46. 2
Hmozoean konmpoawvhasa paboma.

47. 2
[ToBTopenue o teme: «CUCTEMbI YpaBHEHHH U HEPABEHCTBY.

48. 2
IToBTOpenue o teme: «HucnoBbie YyHKITUN.

49. 2

[ToBTOpenue no teme: «IIporpeccumm».
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