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ITosicHuTebLHAS 3aNIHCKA

Pabouas mnporpamma mnpenvera «MATEMATUKA» o0sA3aTenbHOM NpeaIMETHOM
oomactu «MATEMATUKA N HNHOPOPMATHUKA" i1t OCHOBHOro OOIIETo
oOpa3oBaHus pa3paboTaHa Ha OCHOBE

- HOPMATUBHBIX JJOKYMEHTOB!

1.

3akoH 00 obpazoBanuu B Poccuiickort Deneparuu : OeaepalibHbIA 3aKOH OT 29
nexadbpst 2012 . Ne 273-D3,

06 yrBepxxaenun CanlluH 2.4.2.2821-10 «CaHuTapHO-3MUAECMHUOIOTHYECKUE
TpeOOBaHUsI K YCJIOBUSIM U OpraHu3aiuu oOydeHHUss B 00IIe00pa30BaTEIbHBIX
YUPEXKACHUAX»: TIOCTAHOBJIEHUE [JIaBHOrO TIoOCYAapCTBEHHOIO CAHHUTApPHOIO
Bpaua Poccuiickoit @enepaunu ot 29 pexabpst 2010 r. Ne 189, r. Mocksa,
3apeructpupoBano B Muntocre PO 3 mapra 2011 r.

O6 yrBepxaeHUM (deaepanbHbIX TepeuyHeld Yy4eOHHUKOB, PEKOMEH/IOBAHHBIX
(momymieHHbIX) K  HUCIOJB30BaHUIO B  00pa3oBaTeIbHOM  TIpollecce B
00pa30BaTENIbHBIX YUPEKIACHUSIX, PEATU3YIOIIUX 00pa30BaTeIbHbIE MPOTPAMMBI
oOuiero o0pa3oBaHUsi M UMEIOIIHUX TOCYJApPCTBEHHYIO aKKpEIuUTaluio, Ha
2013/14 yuebHbA TOA: mnpuka3 MwuHHCTEpcTBA OOpa3oBaHUS M HAYKHU
Poccuiickoit @eneparuu ot 19 nexadbps 2012 r. Ne 1067, r. Mockaa.
denepalibHBI  TOCYAapCTBEHHBIM  00pa30BaTENbHBIA  CTAaHAAPT OCHOBHOTO
oOmrero oopazoBanus : npukaz Munoopaayku Poccuu ot 17 nexkadbpst 2010 1. Ne
1897.

[Tpuka3z MunucrepctBa oopazoBaHusi u Hayku PD ot 29 nexabps 2014 roma Ne
1644 «O BHeceHMM M3MEHEHHUH B npuka3 MuHHUCTEpCTBA 00pa3oBaHUsl U HAYKH
Poccuiickoit denepanun ot 17 nexadbpsa 2010 r. Ne 1897 «O6 yrBepxaeHUH
denepanbHOro0 roCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApPTa OCHOBHOI'O
o011ero o0pa3oBaHUs»

OcHoBHast oOpa3oBaTeibHAas MporpaMma OCHOBHOTO OOIIEro oOpa3oBaHUs
MBOY COIII Ne 1.

- HHq)OpMaIII/IOHHO-MeTOIll/I‘leCKI/IX MaTepHuaJjIoB:

7.

[IpumepHast ocHOBHast oOpa3zoBareibHas MporpaMMa  00pa3oBaTEIHHOIO
YUpeXACHUS: MHUCHMO JenapraMeHTa oO0miero ooOpasoBaHus MwuHHCTEpCTBA
oOpa3oBanus Hayku Poccuiickoit @eneparun ot 01 Hosi6ps 2011 1. Ne 03-776.
PaGouass mporpamma «Martematuka 5-9 wimacce» A .I. Mepsnsak, B.b.
[Tononckuii, M.C.Sxup. —M.: Benrana —I'pad, 2013. -58c.

Anrebpa. COOpHHK pabouux MporpaMM. 7-9kiaccel: mocoOue s y4duTeneu

o01eo0Opa3oBaTeNbHbIX  yupexaenuit / cocraButrens T.A. Bypmucrposa/ -
M.:IIpocBemenue,2013. — 96¢.

10. I'eometpusi. COopHUK pabouyux mporpamm. 7-9kjaccel: mocoOue sl yuyuTenen

oOmeoOpa3oBaTenbHBIX yupexaeHuit / cocraButens T.A. Bypmucrpoma/ -
M.:IIpocBemienue,2013. — 96¢.



11.TIpumepHble porpaMMbl 10 y4eOHBIM npeameraM. MaTematuka 5—9 Kiacchl. —

3-e u3n., mepepadb. — M. : [Ipocsemenue, 2011. — 64 ¢. — (CtaHmapTsl BTOPOTO

MTOKOJICHUS ).

MaremaTndyeckoe oOpa3oBaHHUE SBISICTCS O0S3aTEIbBHOW W HEOTHEMIIEMOM
4acThl0 OOIIEro oOpa3oBaHUsl HA BCEX CTYIMEHAX MIKONbl. OO0yueHue MaTeMaTUKE B
OCHOBHOM IIKOJI€ HAIIPaBJIE€HO HA JOCTHXKEHUE CIEAYIOIINX Yelel:

1) 6 nanpasnenuu 1uUHOCMHO20 PA3GUMUSL.

e ®dopMHUpOBAHUE MpEICTaBICHUN 0 MaTE€MaTUKe KaK  4acTu
00IIeYeIoBeYeCKOl KYIbTyphl, O 3HAYMMOCTH MAaTEMAaTHKH B Pa3BUTHU
IIUBUJIN3AIMHA U COBPEMEHHOTO O0IIECTBA;

e PazBurue IOrMYECKOr0 ¥ KPUTUYECKOT'O MBINUICHUS, KYJIbTYpPhl PEYH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;

o ®dopMHpOBaHWE WHTEIICKTYATbHOW YECTHOCTH ©  OOBEKTHBHOCTH,
CIIOCOOHOCTHU K MPEOJIOJICHUIO MBICIIUTEIBLHBIX CTEPEOTUIIOB, BBITEKAIOIINX
13 OOBIJICHHOT'O OITBITA;

e Bocmuranme KadecTB  JUYHOCTH, OOECIECUUBAIOIINX  COIHAIBHYIO
MOOUIILHOCTh, CHOCOOHOCTh MMPUHUMATH CAMOCTOSITENIbHbIE PEILICHNUS;

e ®dopMHpOBaHHWE KAYEeCTB MBINUICHUSA, HEOOXOMMMBIX IS ajanTallid B
COBPEMEHHOM HMH()OPMAITMOHHOM OOIIIECTRBE;

e PazBurue mHTEpeca K MaTEMaTUYECKOMY TBOPYECTBY M MATEMAaTHUECKUX
CITIOCOOHOCTEI;

2) 6 MemanpeoMemHoM HANnPAGLeHUL:

e PazBurue mpencraBieHUl 0 MareMaTHKe Kak (OpMe OMHCAHUS U METOJIE
MO3HAHUS JICHUCTBUTEIBHOCTH, CO3JaHHE YCIOBHMA I TPHOOPETCHUS
MEPBOHAYATILHOTO OIMbITA MATEMATUYECKOTO MOCIIUPOBAHUS;

o @dopmMmupoBaHue OOIMX CINOCOOOB HWHTEUIEKTYaJIbHON JIESITebHOCTH,
XapaKTEPHBIX I MaTEeMaTUKUA W SBJISIOMIUXCS OCHOBOW IMO3HABATEILHOMN
KYJIbTYPBI, 3HAUMMOM ISl pa3IMUHbIX cep 4eIoBEUECKON AeITEIbHOCTH;

3) 6 npeomemHoM HANPasLeHUU:

e OpyajicHUe MaTEMaTUYECKUMU 3HAHUSAMH U yMEHUSIMHU, HEOOXOIUMBIMU
JUISE  TPOAOJDKEHHMS 00pa3oBaHUsA, W3YYEHUS CMEXKHBIX JUCHUIUIUH,
MIPUMEHEHUS B MIOBCETHEBHOMN KU3HU;

o Cozmanme (pyHIaMEHTa JJII MaTEMAaTHYECKOTO Pa3BHUTHs, (popMUpOBaHUS
MEXaHU3MOB  MBIIUICHUS,  XapaKTepHBIX [ MaTeMaTHYEeCKOM
TESTENHHOCTH.

B cootBercTBHU ¢ TpeOoBaHUAMU (eaepaTbHOrO TOCyIapCTBEHHOT'0 00pa30BaTEIbHOTO
cTaHJapTa OCHOBHOro oOmiero obpazoBanus B MBbOY Macnsaunckoir COII Ne 1
pazpaboTaHa CuUCTEMa OIICHKH, OpPHEHTHPOBAHHAas Ha BBISBICHHE H  OIEHKY



00pa30BaTEIbHBIX JOCTIKEHUH yUYalluXCs TPU TOIYYCHHH OCHOBHOTO OOIIEro
oOpa3oBaHus.
I[lnanupyembie pe3yabTaTbl OCBOEHHSI Y4YeOHBIX W  MEKIMCHHINIHHAPHBIX

nporpamMm.
OTu pe3yibTaThl MPUBOIATCA B OJokaxX «BBIMYCKHUK HAayduTCs» W «BBITyCKHUK
MOJIYYUT BO3MOXKHOCTh HAy4HUThCsS» (IJITAaHUPYEMbIE pe3yJbTaThl JTOro OJoka
BBIJICIISIFOTCS. KYPCUBOM) K KXKJIOMY pa3ieny y4eOHOU nporpamMmel.

JlocTkeHne TUTAHHPYEMBIX PpE3yJbTaTOB, OTHECEHHBIX K OJOKy «BBITyCKHUK
Hay4YUTCS», BBIHOCUTCS Ha UTOT'OBYIO OLIEHKY, KOTOpasi MOKET OCYIIECTBIISIThCSA KakK B
Xoj1e 00y4deHus (C TOMOIIBIO HAKOTIJICHHOW OLIEHKHU WM TOPT(dENs JOCTHKESHHI ), TaK U
B KOHIIE OOy4YeHHs, B TOM 4Yucjie B (OpMe TOCyIapCTBEHHON HTOTOBOM aTTECTAIIUM.
OneHka JIOCTMDKCHHSI TUIAHUPYEMBIX PE3YJbTaTOB JATOrO OJIOKAa Ha YPOBHE,
XapaKTEepU3YIOIIEM HCIIOJHUTEIBCKYI0 KOMIIETEHTHOCTh y4YalllUXCs, BEHOETCA C
MOMOIIBIO 3aJlaHiil 0a30BOT0 YpOBHS, a HA YPOBHE JCHCTBUM, COCTABISIONIMX 30HY
OJrKaImero pasBUTHS OOJBITMHCTBA OOYYaIOIIMXCS, — C IIOMOIIBIO 3aJaHUM
MTOBBIIEHHOTO YPOBHS. Y CIIEIHOE BBINOJHEHHE 00yYAlIIMMUCH 3aaHui 02a30B0Or0
YPOBHSl CJIYKHT €JIMHCTBEHHbBIM OCHOBAHUEM /ISl MOJIOKMTEJIbHOI0 pelleHus:
BOIIPOCAa 0 BO3MOKHOCTH IEePexo1a HA CJeAYIOLIYI0 CTYIIeHb 00y4YeHusl.

YacTuyHo 3a/aHusi, OPUEHTUPOBAHHBIE HA OIEHKY JOCTHUXKEHHUS IUIAHUPYEMBIX
pe3ynbTaToB M3 0OJioka «BBIMYCKHUK MOJYYUT BO3MOXHOCTH HAYUHUTHCS», MOTYT
BKJIFOUAThCSI B MaTE€pUAIIBI UTOrOBOTO KOHTPOJISl. OCHOBHBIE LIEJIM TAKOTO BKIIFOUCHHS
— TMPEeAOCTaBUTh BO3MOXKHOCTh OOYYArOIIMMCSl TPOIAEMOHCTPUPOBATH OBJIAJICHUE
0osiee BBICOKMMH (IO CpPaBHEHHIO C 0a30BBIM) YPOBHSIMHU JOCTH)KCHHN U BBHISIBUTh
JUHAMUKY POCTA YHUCJIEHHOCTH TPYIIbl HanOOJee MOJATOTOBJICHHBIX OO0YYAOUIUXCH.
[Ipy 5TOM HeBBINOJHEHHE 00yYAKIIMMHUCH 32IaHUI, ¢ IOMOIIBI0 KOTOPBIX BeeTCS
OLIEHKA [IOCTHKECHUSl IUIAHUPYEMbBIX Pe3y/bTATOB JAHHOI0 0JI0Ka, He SIBJISIETCS
NpensircTBUeM Ui TOJYYeHUS cpeaHero o0mero ooOpasoBanusi. OIEHKY
JOCTHKEHUS TUIAHUPYEMBIX PE3YylbTaTOB ATOro OJIOKA I1eIecCO00pa3HO BECTH B XOE
TEKYIIEro U MPOMEKYTOUHOT'O OIEHWBAHWSI, a TIOJyYEHHBIE pe3yJIbTaThl ((UKCUPOBATH B
BUJIE HAKOIUICHHOM OLIEHKH (Hampumep, B ¢popMe nopTdenst JOCTUKEHUN) U YUUTHIBATD
MIPY OMPEJIEIICHUU UTOTOBOM OLICHKH.

HNroroBasi oueHka pe3yabTaTOB OCBOCHHS OCHOBHOW 00pa30BaTENbHON MPOTrPaMMBbI
OCHOBHOI'0 OOWIEro o0pa3oBaHUsl OIpPEAeNsAeTcs MO Pe3ysibTaTaM MPOMEKYTOUHON U
WUTOTOBOM aTTeCTAIMH 00yUYaIOIIUXCSI.

Pezynomamut npomesxxcymounoin ammecmayuu, npeocmaeiaiom coOOi pe3ynbTaThl
BHYTPHUIIKOJILHOI'O MOHUTOPHWHIAa WHAWBHUIYAJIbHBIX OOpa30BaTEIbHBIX JOCTHXKEHUN
O0y4YarIINXCS, ompaxcarom OUHAMUKy GOPMUPOBAHUS UX CIIOCOOHOCTU K PEIICHUIO
y4eOHO-TIPAKTUYECKUX M Y4EOHO-TIO3HABATEJIbHBIX 3a7a4 M HABBIKOB MPOEKTHOM
nesTenbHOCTU. [IpoMexxyTouHasi aTTecTalusi OCYIIECTBISETCS B XOJIE COBMECTHOMU



OLICHOYHOM JEeSATEIbHOCTH YYaCTHUKOB O0Pa30BaTEIbHBIX OTHOIICHHUH, T. €. SIBISICTCS
6HYMPEHHEU OUEeHKOU.

Pe3ynomamot umozoeoii  ammecmauyuu  6bINYCKHUKO8 (6 mom  yucie
20CY0apCMEEeHHOol)  XapaKTePU3YIOT  YPOBEHb  JIOCTMDKCHHS  NPEAMETHBIX U
MeTanpeAMETHBIX (TT03HABATEIBHBIX, KOMMYHHUKATUBHBIX, PETYJISITUBHBIX) PE3Y/IHTaTOB
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHMS,
HEOOXOAMMBIX TSI  TPOAO/DKCHHSI oOpa3oBaHus. [ocymapcTBEeHHass HMTOroBas
aTTecTalsi BBIYCKHUKOB OCYIIECTBISIETCS BHEIIHWUMH (110 OTHOIICHHIO K
OpraHM3alliK, OCYIIECTBIISIONICH 00pa30BaTEIbHYIO JEATCILHOCTh) OpraHaMH, T. €.
SIBJISICTCS. 6HEULHEeU OUECHKOIL.

OCHOBHBIM O0BEKTOM MTOTOBOW OIEHKH IOATOTOBKH BBITYCKHHUKOB MPH MOJTYYCHHU
OCHOBHOT'O 00111ero 00pa3oBaHUsT B COOTBETCTBUU CO CTPYKTYpOU TUIAaHUPYEMBIX
pe3yJbTAaTOB BBICTYMAIOT ITUTAHUPYEMBIC PpE3YNIbTAThl, COCTABIISIIOIINE COACPKAHHE
0JI0KOB «BBINTYCKHHK HAYYHUTCS» BCEX M3YYaeMbIX ITPOIPAMM.

HtoroBas ormeHka OOYy4YalOIIUXCS OIMpPEAENeTcs ¢ y4€TOM WX CTapTOBOTO YPOBHSA U
JTMHAMUKU 00pa30BaTEIbHbBIX JOCTHKCHUH.
Cuctema OLIEHKHA JOCTIKECHHUS TUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUsl MpeArnojaraer
KOMNJIEKCHbLIL NOOX00 K OUeHKe pe3yibmamoeé O0Opa30BaHMs, MO3BOJISIOIIUNA BECTH
OLICHKY JIOCTHKEHHUSI OOYydYaloImMMHCS BCEX TPEX TPYNNI PE3YIbTaTOB OO0pa30OBaHUS:
JAUYHOCMHBIX, MEMANPEOMEMHBIX U NPEOMEMHbBIX.

OrneHka WHAMBUIYAIBHBIX 00pa30BaTENbHBIX JOCTWKEHWN BBICTPAWBACTCS Ha

OCHOBE «METOJIa CIIOXKEHUS», MPU KOTOPOM (PUKCUPYETCS JOCTHXKEHUE YPOBHS,
HEO00XOIUMOr0 JIJIsl YCHEIIHOr0 MPOAOJKEHUSI 00pa30BaHUsl U PEANbHO JTOCTUTAEMOTO
OOJIBIIMHCTBOM YYaIlIUXCsl, YTO MO3BOJIAET BHICTPAUBATh MHANBUIYAJIbHBIE TPACKTOPUU
JBIDKCHHUS C Y4YETOM 30HBI OJIIDKaIIero pas3BuUTHSA, (GOPMUPOBATH MOJOXKHUTEIHHYIO
y4eOHYIO U COIMAIbHYI0 MOTHUBAITHIO.
Ha ocnoBe mpesicraBieHHONW OO0OOIEHHON CHUCTEMBbI OLICHKH JTOCTHXKEHHM ydaluxcs
pazpadotano IloJsio:kenune 00 oneHouHOoi AesTesibHOCTH B MBOY MaciassHuHCKOM
COHLI Nel, B KOTOpOM ONMCaHAa OpPraHU3alMsi U COJEPKAHUE MPOMEKYTOUHOU
aTTecTalui Oo0ydYarolUXxcs B paMKax YpOUHOM M BHEYPOUHOM JESATEIHLHOCTH, MpaBUiia
BBICTaBJICHUS] UTOTOBOM OLIEHKH, OIEHKH MPOEKTHOM JESITEIbHOCTH 00YyJarOIINXCA.
OO0s3aTeNbHBIMU  COCTABIISIIOIIMMHU CUCTEMBI BHYTPHUIIKOJIBHOIO MOHUTOpPHUHIA
00pa30BaTEIbHBIX JOCTIKEHUN SBIISIOTCS MAaTEPHUAITBI:
* CIMapmogoli OUA2HOCMUKU,;
* TEKYILErO BBIIIOJIHEHUSI YYeOHbIX UCCIe008AHULL U YYEeOHbIX NPOEKMO8,;
* NPOMENCYMOUHBIX U UMO208bIX KOMNIEKCHbIX pabom HA MedCnpeoMemHou OCHOGe,
HaIPaBJICHHBIX Ha OIIEHKY C(OPMHPOBAHHOCTH TMO3HABATENIBHBIX, PETYJISTUBHBIX U
KOMMYHUKATHBHBIX JEHCTBUW TIPU PEIICHUH Y4YEOHO-TIO3HABATEIBHBIX M Y4eOHO-
NPaKTUYECKUX 3aJ]a4, OCHOBAHHBIX HA PabOTE C TEKCTOM;



* TEKYyIICro BBIMIOJIHEHUSI  BBIOOPOYHBIX  VYEOHO-NPAKMUYECKUX U Y4eOHO-
NO3HABAMENbHBIX 3A0AHUU, TBOPUECKUX PabOT.
CucreMa OIIEHKM TPEIMETHBIX PE3yJbTaTOB OCBOEHUS YYEOHBIX MPOrPaMM C

y4€TOM YpOBHEBOr0 Mojxoja, npuHsToro B CraHmapre, NperoyiiaracT BblAeJeHUe
0a30BOro ypoBHSI JOCTHKEHUI KAK TOYKH 0TCYETA MMPU MOCTPOECHUU BCEH CUCTEMBI
OLICHKHU ¥ OpPraHU3allii UHIUBUYAIbHON PabOThl ¢ 00yYaIOIUMUCH.

JUis omucaHusi JOCTIDKEHUN OOYy4alomIMXCs YCTAaHABIMBAIOTCS CIEAYIOIIUE TMATh
YPOBHEM:

ba3oBblil ypoBeHb JOCTH:KEHMII — YpOBEHb, KOTOPBIA JIEMOHCTPUPYET OCBOEHUE
y4eOHBIX JCHCTBUN C OMOPHOM CHUCTEMOW 3HAHMM B paMKax auama3oHa (Kpyra)
BbIZICJICHHBIX 3a7ad. OBinazeHue Oa30BbIM YPOBHEM SBIISETCS JIOCTATOYHBIM JIJISI
NpOAOKEHNs OOy4YeHHs Ha Clenylolled CTynmeHu oOpa3oBaHHsA, HO HE IO
npouIbHOMY HampaBlieHUIO. JJoCTHXKeHNI0 6a30BOr0 YPOBHSA COOTBETCTBYET OTMETKA
«yJOBJIETBOPUTENIBHO» (WM OTMETKAa <«3», OTMeTKa «3auTreHoy). llenecooOpaszHo
BBIJICJIUTH CJIEAYIOIIHE /1BA YPOBHS, NPEeBbIIIAKOIINE 0A30BbIH:

* NOBBIIIECHHBIN YPOBEHb JIOCTH)KEHUS TUIAHUPYEMBIX PE3YIbTATOB, OLEHKA «XOPOIIO»
(oTMeTKa «4»);

* BBICOKMH YPOBEHb JOCTH)KCHHUS IUIAHHUPYEMBIX PE3YJIbTATOB, OLEHKA «OTIHMYHO
(oTMeTKa «5»).

WuauBunyaibHble  TpaeKTOpuuW OOydeHHs  OOydYaromMXcCs, JIEMOHCTPUPYIOLIUX
MOBBIIIIEHHBI W BBICOKMM YPOBHMU JOCTHXKEHUM, IleecooOpa3Ho (opMUPOBATH C
y4€TOM HMHTEPECOB 3THUX OOydaloluxcs M MX IUIaHOB Ha Oyaymee. Ilpu Hamuuun
YCTOMYUBBIX UHTEPECOB K yUeOHOMY NPEIMETY U OCHOBATEIbHOM MOJATOTOBKH MO HEMY
TaKue 00y4aroluecs MOryT ObITh BOBJIEUEHBI B IPOECKTHYIO AESITEIbHOCTD MO MPEIMETY
U COPUEHTHUPOBAHBI HA MPOJOJDKEHHE OOYYEeHHsI B CTapIIMX KJaccax MO JIaHHOMY
npoduito. Jns onucaHus MOATOTOBKU O0YYaOIIMXCS, YPOBEHb JOCTH)KEHUM KOTOPBIX
HMKe 0230BOr0, BBIJIEISAIOT 1BA YPOBHS:

* NOHM)KEHHBbIN YPOBEHb JOCTHXEHHUH, OLICHKA «HEYIOBJIETBOPUTEIHHO» (OTMETKA
«@2@»);

Henoctuxenue 06a30Boro ypoBHsS (NMOHM)KEHHBIM M HU3KUH YPOBHHM JOCTHXKEHUM)
(¢ukcHpyeTcss B 3aBUCUMOCTH OT OOBbEMa M YPOBHS OCBOEHHOIO M HEOCBOEHHOIO
COJIEp>KaHMSI IPEAMETA.

HopMmbl OlLIEHKM B COOTBETCTBHM C BBIJIEJICHHBIMH YpPOBHSMH OMNHUCAHbl B pabOuMx
porpaMmax 1o OTAEIbHBIM Y4eOHBIM MPEAMETaM.

Pemienue o MOCTM)KEHHMM WM HEAOCTIDKEHHM IUIAHUPYEMBIX pPE3ylIbTaToOB WIH 00
OCBOECHUHU WJIM HEOCBOEHUH y4e€OHOIr0 MaTepuasa MIpUHUMAETCS Ha OCHOBE PE3YyJIbTaTOB
BBITIOJTHEHHS 3aJaHuii 6a30Boro ypoBHs. Kpurepuili mocTrkeHHs/0CBOGHUSI y4eOHOTrO
maTepuana 3aaaércs kak nonydeHue 50% oT MakcMMalbHOro Oajia 3a BBIMOJIHEHHUE
3a1aHuil 0a30BOTO YPOBHSI.

Ha wuTOroByro OIEHKY NpU TOIYYCHHH OCHOBHOTO OOIIEro oOpa3oBaHUS

BBIHOCATCA mMOJIbKO npedmemﬂble u Memanpedmemﬁble pesyibmantvl, OINUCAHHBIC B



pasniene «BBIMYCKHUK HAay4YUTCS» IJIAHUPYEMBIX pPE3YyJIbTaTOB OCHOBHOTO OOIIETO
oOpa3zoBaHus.

HrTorosas oneHka BbINYCKHUKA (DOPMUPYETCS HA OCHOBE:!

* pe3yJibTATOB BHYTPHUIIKOJIHHOTO MOHHUTOPHUHIA OOpPa30BATENbHBIX JIOCTHXKEHUM IO
BCeM TmpeaMeraM, 3adUKCHUPOBAHHBIX B OIEHOYHBIX JIHCTaX, B TOM 4YHCIE 3a
MIPOMEKYTOUYHBIE U UTOI'OBbIE KOMILJIEKCHBIE PA0OTHI Ha MEXKITPEIMETHON OCHOBE;

* OIICHOK 32 BBITIOJIHCHHE UTOTOBBIX Pa0OT MO BCEM YUYEOHBIM IIPEIMETaM;

* OLICHKU 3a BBINOJIHEHUE U 3aIUTY UHIUBUAYaAIbHOTO MPOEKTA;

* OLICHOK 3a pabOThl, BEIHOCUMBbIE Ha TOCYIApPCTBEHHYIO UTOTOBYIO aTTECTAIMIO (Jaee
—ITHA).

[Ipu 5TOM pe3ynbTaThl BHYTPUILIKOJIHHOTO MOHUTOPUHTA XapaKTEPU3YIOT BBIMOIHEHUE
BCEH COBOKYITHOCTH TUIAHUPYEMBIX PE3YJIbTaTOB, a TAK)Ke JUHAMUKY 00pa30BaTEIbHBIX
JOCTHXKEHUU OOy4YarolMXCs 3a MepHoj] 00ydeHHus. A OILEHKH 3a UTOTrOBbIe PabOThI,
WHJMBUAYaIbHBIA MPOEKT U paboThl, BeiIHOCUMBbIE HA [MIA, xapakTepu3yrT ypOBEHb
YCBOCHUSI OOYYaIONMMUCS OMOPHOM CHCTEMbl 3HAHWU IO M3y4aeMbIM IpEAMETaM, a
TaKe YPOBEHb OBJIQJICHUSI METANPEAMETHBIMU JACHCTBUSIMU.

Ilemarornyeckuii coBer MBOY Macnsaunckorr COIIl Nel Ha ocHOBE BBIBOJIOB,
CHCIIAHHBIX KIJACCHBIMM PYKOBOIUTEISIMH W YUYHUTEISIMHU OTIEIBHBIX IPEIMETOB 10
Ka)XJIOMY BBIIIYCKHUKY, paccMaTpUBaeT BONPOC OO0 YCHEIIHOM OCBOEHHH JTaHHBIM
o0y4yarmmMcsl OCHOBHOHM 00pa30BaTe/IbHOIl NPOrpaMMbl OCHOBHOIO 001IEro
o0pa3oBaHMsi M BBIIaYH JOKYMEHTAa TIOCYAapCTBEHHOro ooOpasua o0 ypoBHe
o0pa3oBaHusi — aTTecTaTa 00 OCHOBHOM 001IeM 00Pa30BaHMU.

B cayuae, ecan mosiydyeHHble 00y4alOUIUMCS MTOTOBbIE OIEHKH He IO3BOJISIIOT
ceIaTh OJHO3HAYHOIO0 BBHIBOJA O JOCTHKEHUM IUIAHHUPYEMbIX pe3yJbTaToOB,
pelleHre O BblJaue JOKyMEHTa rocyJapCTBEHHOro oOpasia 00 ypoBHE 00pa3OBaHUS —
aTTecTtara 00 OCHOBHOM 00II[eM 00pa30BaHUM MPUHUMAETCS MEAarorudyeCKuM COBETOM
Cc y4€TOM JIHUHAMHKU OOpa30BaTENbHBIX JIOCTH)KCHHM BBIMMYCKHUKA U KOHTEKCTHOMU
nHpopManmu 00  yCJIOBUSIX W OCOOEHHOCTAX €ro OOydyeHHs B  paMKax
pErJlaMEeHTUPOBAHHBIX TPOIEAYP, YCTaHABIMBAEMbIX MHUHHCTEPCTBOM OOpa30BaHUS U
Hayku Poccuiickon denepamnuu.

Pemienrie 0 BbIZaYe [JOKYMEHTAa TOCYJapCTBEHHOro o0pa3uma o0 YypoBHe
o0pa3oBanuss — arrecTata 00 OCHOBHOM 00meM O00pa30BaHUM IPUHHUMAETCS
OJIHOBPEMEHHO C PACCMOTPEHUEM U YTBEPKJICHUEM XaPAKTEPUCTHKHU 00y4aroIerocs,
C Yy4€TOM KOTOPOM OCYIIECTBIISIETCS IPUEM B NPO(HUIIbHBIE KIACCHI CTapILIEeH IIKOJIbI.

OO0mas xapakTepucTKa y4e0HOr0 npeamera, Kypca

HaCTOSIHIaH nporpamMma 10 MAaTEMAaTUKE JJId OCHOBHOM IIIKOJBI SIBJISIETCS
JOTMYCCKHUM IIPOAOJLKCHHUEM IIPpOIrpaMMbl LA HAyaJIbHOM IIIKOJBI M BMECTE C HeH



COCTaBJISIET OIKMCAHUE HENPEPBIBHOIO Kypca MaTeMatuku ¢ l-ro mo 9-i kiacc
00111e00pa30BaTEeNbHON IKOJIBI.

Cooeporcanue mamemamuieckoeo 00pazoéanusi B OCHOBHOM IIKOJEe (HOPMHUPYETCS
Ha OCHOBE (DYHJIAMEHTAJBHOTO sApa IIKOJIBHOIO MaTeMaTH4yeckoro obOpasoBaHus. B
IporpaMMe OHO MPEACTABICHO B BUJIE COBOKYITHOCTHU COAEPKATENbHBIX Pa3/iesioB, KOH-
KPETU3UPYIOIIUX COOTBETCTBYIOLIUE OJIOKH (PYHIAMEHTAIBLHOTO Spa MPUMEHUTEIbHO
K OCHOBHOW mikoje. [IporpamMma permaMeHTHpyeT 00beM MaTepuaina, 00s3aTeIbHOTO
JUISl U3yYEHHs] B OCHOBHOM IIKOJIE, a TAaKXKE JIa€T €ro pacrpeieieHue Mexay 5—6 u
/—9 knaccaMmu.

CopepkaHue MaTeMaTH4eCKOro oOpa3oBaHUSI B OCHOBHOM IIIKOJIE BKJIIOYAET
CIeNyWIIue pa3fenbl: apugmemuka, aneeopa, QYHKYuU, BepoIMHOCMb U
cmamucmuka, 2eomempus. Hapsigy ¢ 3TUM B HEro BKJIFOYEHBI JIBA JOMOJHUTEIbHBIX
paszena: Jjocuka U MHONMCeCmed, MamemMamurxa 6 UCMOPUYECKOM pAa36Uumuu, 4YTO
CBA3aHO C peaju3alueid 1ened OOMEHHTEIJIEKTYaIbHOr0O M OOLIEKYJIbTYPHOIO
pa3ButTusa ywamuxcs. Conep:KaHHE KaXKJIOro M3 3THUX Pa3/ie]IoB pa3BOpPAuMBAETCS B
COJIepKATEIbHO-METOUYECKYIO JIMHUIO, MPOHU3BIBAIOIIYI0O BCE OCHOBHBIC pPa3Jleibl
coJiep KaHusl MaTEMaTHIECKOro 00pa3oBaHMs HAa JAHHOM CTYIEHU 00ydYeHUSI.

Copepxanue pazzaena «Apudmerrka» CiaykKUT 0a30il uisl JanbHEUIIEro U3y4eHHs
yYallUMUCS MaTEeMaTUKH, CIOCOOCTBYET Pa3BUTHI0 HMX JIOTUYECKOTO MBbIIUIEHUS,
(GbOopMUPOBAHUIO yMEHUS TOJb30BAThCS ANTOPUTMAMHU, a TaKKe MPUOOPETCHUIO
MPAKTUYECKHUX HABBIKOB, HEOOXOJAMUMBIX B MOBCEAHEBHOM KU3HU. Pa3BUTHE MOHITUS O
YHUCJIE€ B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBLHBIMU U UPPAMOHAIBHBIMU YHUCIIAMH,
dbopMupoBaHUEeM MEPBUYHBIX MPEACTABICHUN O JEHCTBUTEIHLHOM YHUCIIC. 3aBEpPIICHUE
YUCJIOBOM JIMHUM (CUCTEMAaTH3allds CBEACHUW O JICUCTBUTENBbHBIX YHCIAX, O
KOMIUIEKCHBIX YHCIIaX), TaK >K€ Kak M 0ojiee CIOXKHbIE BOIPOCHl apU(DMETHKU
(anroputm EBKIIMIA, OCHOBHAs Teopema apu(METHKH), OTHECEHO K CTYNEHU OOIIEro
cpenHero (oJIHOro) 0Opa3oBaHUsI.

Conepxxanue pasnena «Anredpa» HamnpaplIeHO Ha (OPMHUPOBAHUE Y YYAIIUXCS
MaTeMaTU4YEeCKOro amrapara JJig pelieHus 3aJad W3 Pa3HbIX pa3felioB MaTeMaTUKH,
CMEXKHBIX TPEAMETOB, OKPY)KaloIIe peallbHOCTH. S3bIk airedpbl MOAYEPKUBACT
3HAQUEHUE MATEMaTUKW KakK s3bIKa JIS TOCTPOCHHMS MAaTEMaTUYECKUX MOenei
IPOIIECCOB M SBJICHUHA pealbHOr0 Mupa. B 3amaum n3ydeHus anreOpbl BXOIAT TaKKe
pa3BUTHE AJITOPUTMHUUYECKOTIO MBIIIUICHUSI, HEOOXOAUMOI'0, B YaCTHOCTH, JJIsl YCBOCHHUS
Kypca UWH(pOpMATHUKH, OBJIAJICHUS HABbIKAMH  JCHYKTHBHBIX  PaCCYKICHHIA.
[IpeoOpa3zoBaHue CUMBOJIBHBIX (OPM BHOCHUT cHeUu(UUECKUl BKJIaa B pa3BUTHE
BOOOpaXEHUs] yYalluxcs, HUX CIOCOOHOCTEM K MaTreMaTH4ecKoMy TBOpYecTBy. B
OCHOBHOHM WIKOJE Marepual TpYNNUPYeTcsl BOKPYT PalMOHAIBHBIX BBIPAKCHUM, a
BOIIPOCHI, CBSI3AHHBIE C UPPALMOHAIBHBIMU BBIPAKCHUSMH, C TPUTOHOMETPUUECKUMU
GyHKIMAMH W TPeoOpa3oBaHUSIMHU, BXOIAT B COJEpKaHHE Kypca MaTeMaTHKd Ha
cTapIieil CTyneHu o0y4eHus B IIKOJIE.



Conepxanue paszgena «DyHKUMW» HALEIEHO HA IMOJIYYEHHE [IKOJIbHUKAMHU
KOHKPETHBIX 3HAaHUA O (PYHKUMU KaK Ba)KHEHIIEH MaTeMaTUYECKOM MOJIENIH IS
ONMMCAHMS M UCCIIENOBAaHMS Pa3HOOOpa3HbIX MpolreccoB. M3ydenue 3Toro marepuana
CIIOCOOCTBYET PpAa3BUTHUIO Yy YYalIUXCS YMEHMSI HCIOJIb30BaTh pPa3jUYHbIEC SA3BIKU
MaTeMaTUKH (CIIOBECHBIM, CHUMBOJIMYECKHM, Tpaduyeckuii), BHOCUT BKJIaJ B
dbopMUpoOBaHUE TPEJICTABICHUNA O POJIM MATEMAaTUKH B Pa3BUTUU [UBWIM3ALUUA U
KYJIBTYpBI.

Paznen «BepoATHOCTH M CcTaTHUCTHKA» — 0O0S3aTEIbHBIH KOMIIOHEHT IIKOJIBHOTO
o0pa3oBaHus, YCWIMBAIOIIUNA €ro MNPUKIAJHOE U NPAKTUYECKOE 3HAYEHUEe. ITOT
MaTepuanl HEOOXOAMM Mpexnae Bcero ains  (GOpMHpPOBaHMS y  ydalluXcs
(YHKIMOHAIBHOW TpaMOTHOCTM — YMEHUM BOCIHPUHUMATh M KPUTHYECKHU
aHAIM3UPOBATh MH(POPMAIIUIO, TMPEACTABICHHYIO B Pa3IMUHBIX (opmax, MOHUMATh
BEPOSITHOCTHBIN XapaKTep MHOTHX PEAJIbHBIX 3aBUCUMOCTEMN, MPOBOJAUTH MPOCTEUIINE
BEPOATHOCTHBIE pacueTbl. M3yyeHue OCHOB KOMOWHATOPHKHM I103BOJIUT YYalluMCs
paccMaTpuBaTh Clyyau, OCYUIECTBIIATH MepedOp M MOJCYET YMCiIa BapUaHTOB, B TOM
YUCJIE B MMPOCTENIINX NPUKIAAHBIX 3a7a4ax.

Ilpr wu3y4yeHMHM CTATUCTUKA W BEPOATHOCTH PACLIUPSIOTCS NPEACTABICHUA O
COBPEMEHHOW KapTHHE MUpPA U METOJAX €ro UccieaoBaHus, popMupyercs IoHUMaHue
pOJIM  CTAaTUCTUKU KAaK HCTOYHMKA CONHMAJBbHO 3HAYMMOM HWH(POpMALUU U
3aKJIaJbIBAOTCSI OCHOBBI BEPOSITHOCTHOIO MBIIIUIEHUS.

Ilens  comepxanuss  pasgena «l'eomerpuss» —  pasBuTh y  ydauuxcs
MPOCTPAHCTBEHHOE BOOOPaKEHHE M JIOTUYECKOE MBIIUICHHE MyTeM CUCTEMATHYECKOro
U3Y4YCHHUS] CBOWMCTB TI'E€OMETPUYECKMX (UTYyp Ha IUIOCKOCTH M B MPOCTPAHCTBE U
MMPUMEHEHUS 3TUX CBOMCTB IPHU PELICHHUU 33/1a4 BBIYUCIUTEIBHOTO U KOHCTPYKTUBHOTO
xapakrepa. CyllecTBeHHas pojib HPH 3TOM OTBOJIUTCS PA3BUTHUIO T€OMETPUUECKOMN
nHTYMInd. CodeTaHue HariasJHOCTU CO CTPOTOCTBIO SIBIIETCS HEOTHEMIIEMOM YaCThIO
reOMETPUYECKUX 3HAaHUW. Martepuan, orHocsmmiics Kk Onokam «KoopauHaTel» u
«BekTopbl», B 3HAUUTENbHON CTENEHU HECET B ce0e MEKIIPEAMETHbIEC 3HAHUS, KOTOPhIE
HaxoAsT NPHUMEHEHHE KAK B PA3JIUYHBIX MAaTEMATHYECKUX IUCLUIUIMHAX, TaK U B
CMEXKHBIX MPEIMETaX.

Oco0eHHOCTBIO pazniena «JIoruka 1 MHOXKECTBa» SBIIAETCS TO, YTO IPEACTABICHHBIN
B HEM MATEpHANl IPEUMYIIECCTBEHHO M3Y4aeTCs U HUCIOJb3YETCS PaCIpPEleIeHHO — B
XO0JI€ PAaCCMOTPEHUS Pa3JINYHbIX BONPOCOB Kypca. COOTBETCTBYIOIIMI MaTepuas Hale-
JIeH HAa MAaTeMaTU4YeCKOe Pa3BUTHE ydaluxcs, (OpMUPOBAHHE Yy HUX yYMEHHUS TOYHO,
CKaTO M SICHO U3JaraTh MBICJIU B YCTHOM U MUCbMEHHOM PEYH.

Paznen «Marematnka B MCTOPHYECKOM  DPa3BUTHUW»  MPEAHA3HAYCH  JUIA
dbopMUpOBaHUSI MPEICTABICHUN O MaTeMaTHKE KaK YacTH YeJIOBEYECKOW KYJbTYPHI,
JUIsL OOILEro pa3BUTHS LIKOJBHUKOB, ISl CO3/IaHUS KYJIbTYPHO-UCTOPUYECKON CpEIIbI
oOyuenusi. Ha Hero He BbIIeNAeTCs CHEIHUAIBHBIX YPOKOB, YCBOCHHE €ro He
KOHTPOJIUPYETCS, HO COAEPKaHUE 3TOTrO pasziesa OpraHuyHO MPUCYTCTBYET B yUeOHOM



mpoliecce Kak CBOEro poja T'yMaHWUTapHbIA (OH MPHU PACCMOTPEHUH MPOOIEMATUKHU
OCHOBHOT'O COJIEP>KaHUSI MAaTEMAaTUYECKOT0 00pa30BaHUsI.
Ilennocmmuvie opuenmupol co0epiHcanus y4eoHo20 npeomema

Marematndeckoe 00pa3oBaHHE UTPAET BAXKHYIO POJIb KaK B MPAKTUUYECKOM, TaK U B
JTyXOBHOM KU3HM 00IecTBa. [IpakTudeckass cTOpOHa MaTeMaTHYeCKOTO O0O0pa3oBaHUs
cBsi3aHa ¢ (OpPMHUPOBAHUEM  CIIOCOOOB  JIEATEIBHOCTH, JyXOBHasT — C
WHTEJUICKTYaJIbHBIM Pa3BUTHEM YEIIOBEKa, (DOPMUPOBAHUEM XapaKTepa U OOIIeH KyIb-
TYpBI.

[IpakTuyeckas MOJIE3HOCTh MAaTEMaTUKU OOYCJIOBJEHA TEM, 4YTO €€ MPEeAMETOM
SBISIOTCS QyHIAMEHTAJIBHBIE CTPYKTYPhI pEAJIbHOTO MUpPa: MIPOCTPAHCTBEHHBIE (POPMBI
U KOJMYECTBEHHbIC  OTHOIIEHUS — OT TNPOCTEMININX, YCBaWMBaE€MbIX B
HETOCPEICTBEHHOM OIIBITE, JO0 JOCTATOYHO CJIOKHBIX, HEOOXOAMMBIX ISl Pa3BUTHS
HAy4YHbIX M TEXHOJOTMYECKMX HJIed. be3 KOHKPETHBIX MaTeMaTUYE€CKUX 3HaHUM
3aTPYJHEHO MOHMMAHUE MPUHIIUIIOB YCTPOMCTBA M KCIIOJIB30BAHUS COBPEMEHHOMU
TEXHUKH,  BOCTIPUATHE W  HMHTEpPIpETAlUs  PasHOOOPAa3HOM  COIMATbHOM,
AKOHOMHYECKOM, TMOMUTHYECKOM HHPpopManuu, ManodPQeKTUBHA MOBCEAHEBHAs
paKkTUyeckas JeaTeibHOCTh. KakoMy 4YeloBEeKYy B CBOEH >KM3HU NMPUXOIAUTCS BBI-
MOJIHATH JIOCTATOYHO CJIOXKHBIE PACUeThl, HAXOAUTh B CIPABOYHHKAX HYKHBIE
dbopMynBl M TMPUMEHATH WX, BIAJETh MPAKTHUYECKUMHU MPHUEMAMH TE€OMETPUUYECKHUX
U3MEPECHUH W TMOCTPOCHUH, YUTaTh MH(POPMAIIMIO, TPEACTABICHHYIO B BHY TaOJIMII,
auarpaMM, rpaukoB, MOHUMATh BEPOSTHOCTHBIM XapakTep CIy4alHBIX COOBITUH, CO-
CTaBJISITh HECJIOKHBIC AITOPUTMBI U JP.

be3 0a30Boii MaTeMaTUYeCKOW MOATOTOBKM HEBO3MOXKHO CTaTh OOpPa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM. B IIKoJIe MaremMaTuKa CIyKUT OMOPHBIM MPEAMETOM IS
U3YyUYCHUS  CMEXHBIX  JUCHUIUIMH. B MOCIEmKOIbHOM  KU3HU  PeaJbHOU
HEOOXOJMMOCThIO B HAIlIM JTHU SIBJISIETCS HEMpPEPhIBHOE OOpa3oBaHUE, 4TO TPeOyeT
MIOJTHOIICHHOM 0a30Boii  00mmIeo0Opa3oBaTeNbHON IOATOTOBKH, B TOM 4YHCIE U
MateMatudeckor. 11 HakoHel, Bce O0JbIle CIeNHAIbHOCTEH, I/Ie HEOOXOIUM BBICOKUI
YpPOBEHb O0pa30BaHUS, CBSI3aHO C HEMOCPEICTBEHHBIM MPUMEHEHUEM MaTEMaTHKU
(7xoHOMUKa, Ou3Hec, (hUHAHCHI, PU3HMKA, XUMUS, TEXHHUKA, MHHOPMATHUKA, OMOJIOTHS,
ncuxosiorust u ap.). Takum o0pa3om, pacmiupsercs: Kpyr MIKOJIbHUKOB, JJIsi KOTOPBIX
MaTeMaTUKa CTAHOBUTCS 3HAYMMBIM MIPEIMETOM.

Jns KU3HU B COBPEMEHHOM OOIIECTBE BaXHBIM SIBJISIETCS (POpMHUpOBaHUE
MaTeMaTU4YECKOr0 CTUJISL MBIILUICHUS, MPOSIBIAIONIETOCS B OMPEAEICHHBIX YMCTBEHHBIX
HaBbIKaxX. B mporecce MaTeMaTuuecKou JeSITENbHOCTH B apCEHal IPUEMOB U METOJI0B
YEeJIOBEYECKOI0 MBINIJICHUSI E€CTECTBEHHBIM 00pa30M BKIIIOYAKOTCS UHIYKIUS U
NeAyKIys, OOOOIEHHEe M KOHKPETH3allWs, aHajdu3 M CHHTE3, KiIacCupUKalus U
cucreMmarusanus, aOctparupoBaHue u  aHajorus. OOBEKTHl MaTEeMaTUYECKHUX
YMO3AKIIOUYECHUN U MpaBUjia UX KOHCTPYMPOBAHHUS BCKPHIBAIOT MEXAHU3M JIOTMYECKHUX
MOCTPOCHHH, BhIpAOATHIBAIOT yMEHUs (PopMyIupoBaTh, 0OOCHOBBIBATh U JOKa3bIBaTh



CY)XKJIEHHsI, TE€M CaMblM pPa3BUBAIOT JIOTUYECKOE MbIlIUIeHUEe. Benymas ponb
MPUHAICKUT MaTeMaThuke B (POPMHUPOBAHWUU QITOPUTMUUYECKOTO MBIIUICHUS U
BOCIIUTAHUM YMEHHMI JI€MCTBOBATH IO 3aJaHHOMY aJIrOPUTMY M KOHCTPYHPOBATH
HOBbIe. B xone pemieHus 3amady — OCHOBHOM y4eOHOM AESTEIBLHOCTH Ha YpOKax
MaTEMATHUKHA — PAa3BUBAIOTCSI TBOPUECKAS] U NPUKIIATHAS CTOPOHBI MBIIIJICHHUS.

OOyyeHue MaremMaTuKe JJaeT BO3MOXHOCTb pa3BUBaTh Yy YYalluXcsl TOYHYIO,
SKOHOMHYI0 U WH(GOPMATHBHYIO p€4Yb, YMEHHE OTOMpaTh HauOoJiee MOIXOJISAIIHE
S3BIKOBBIE (B YACTHOCTH, CUMBOJIMYECKUE, TpauuecKue) CpeacTBa.

Marematndyeckoe 00pa3oBaHHE BHOCUT CBOM BKjIaJ B (QopMHUpoBaHUE O0OIIeH
KyJIbTYphl uenoBeka. HeoOXoIuMbIM KOMIIOHEHTOM OOIIel KyJIbTYphl B COBPEMEHHOM
TOJIKOBAaHHUH SIBJISIETCS OOIII€e 3HAKOMCTBO C METOJAMH IMMO3HAHUS JEeHCTBUTEIHHOCTH,
MpPEACTAaBIICHHE O TMpEeAMETe M METOJ€ MaTEeMaTHKW, €ro OTJIUYUS OT METOJ/OB
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSAX MPUMEHEHHUSI MAaTEMATUKH JIJIs
pelleHrs HayYHbIX U NPUKJIAHBIX 3a]1a4.

N3ydenne wmaTeMaTHUKUA CIIOCOOCTBYET OSCTETUYECKOMY BOCIUTAHUIO YEIIOBEKa,
MOHUMAHHMIO KPAacOThl M U3SIIECTBA MAaTEMaTHYECKUX PACCYXKIACHUU, BOCIPHUSTHIO
reOMETPUIECKUX (OPM, YCBOCHUIO UJIEU CUMMETPHH.

Hctopust pa3BUTUSI MAaTEMAaTUYECKOTO 3HAHMS TAET BO3MOXHOCTbH IOIMOJHUTH 3amac
HUCTOPUKO-HAYYHBIX 3HAHUHN HIKOJTBHUKOB, CHOPMHUPOBATH y HHUX MPEICTABICHUS O
MaTEeMaTUKe KaK 4YacTh OOIIEYEIOBEYECKONW KYNIbTYphl. 3HAKOMCTBO C OCHOBHBIMU
HMCTOPUYECKUMH BE€XaMH BO3HHKHOBEHHUS W Pa3BUTHUS MaTEMaTHUYECKOW HAYKH, C
HWCTOPUEN BEIIMKUX OTKPBITUWA, UMEHAMU JIIOAEH, TBOPUBIIUX HAYKY, JOJDKHO BOWTHU B
MHTEJUIEKTYaIbHbBIN Oaraxk KaXKJoro KyJabTypPHOTO YEJIOBEKa.

3. Onucanue Mecta yuye0OHoOro npeamera «MareMaTuka» B yueOHOM ILIaHe

Ha u3yyeHue MareMaTuku B OCHOBHOM IIKOJIE OTBOJUT 5 y4€OHBIX YaCOB B HEJIETIO
B TEUCHHUE KaXJOI0 rojia 00ydeHus, Bcero 875 ypokoB.

B coorBerctBuM ¢  TpeOoBaHusMu  DeneparbHOrO  TOCYAAPCTBEHHOIO
0o0pa30BaTEIbHOrO  CTAHAApTa OCHOBHOrO  oOmiero  oOpa3oBaHHUA  MPEAMET
«MareMatuka» U3ydaercst ¢ /-ro mo 9-ii kjacc B BUJE CIEAYIOUIUX YYEOHBIX KYpCOB:
/-9 xnaccax mnpeamer «Martematuka» (Anredpa u ['eomerpus).

Pacnpenenenne yuyeOHOro BpeMEHH MEXAY 3THUMU IpeaMeTaMH IPEACTABICHO B

Tadue.

Kuaaccesl | IIpeamersl KosmyecTBO 4YacoB Ha CTyneHH
MaTeMaTHYEeCKOr0 HUKJIA OCHOBHOI'0 00pa30BaHuUs

5-6 Maremartuka 350

7-9 Anre0pa 315
["eomeTpus 210




Bcero 875

HBY‘IGHI/IG BCPOATHOCTHO-CTATUCTHUYCCKOI'O MaTcpualia OTHECCHO K 5—6, Kk 7—9
KJIacCaM.

1.Ilnanupyemblie pe3yJbTaThl 0OCBOCHHUSI Y4eOHOro npeamera «MaremaTuka
Txiace
JInyHOCTHBIE YHHBepCcaJbHbIe y4eOHble AeiCTBUSA

B pamkax KOTHUTHBHOI0 KOMIIOHEHTA OyayT COPMHUPOBAHBI:

* OPUEHTAIUS B CUCTEME MOPAJILHBIX HOPM U LIEHHOCTEH,

* 3KOJIOTUYECKOE CO3HAHUE, 3HAHME OCHOBHBIX MPHUHIIMIIOB U MPaBWJI OTHOLIEHUS K
IpUpoJie; 3HAHUE OCHOB 3/I0pOBOTO oO0pa3a KU3HU, TMpaBWI T[OBEACHHUS B
YpEe3BbIYAHBIX CUTYaLHAX.

B paMkax HEHHOCTHOI0O M  JIMOIMOHAJBHOIO KOMIIOHEHTOB  OyIyT
c(hOpMHUPOBAHBI:

* YBa)KE€HUE K UCTOPHUH, KyJbTYPHBIM U UCTOPUUYECKUM MaMITHUKAM;

* YBOXKCHHE K JIMYHOCTH U €€ JIOCTOMHCTBY, J0OpOKeNaTeIbHOE OTHOIICHHE K
OKPY’KaoIllM, HETEPIUMOCTh K JIFOOBIM BHJIaM HACHUJIUS U TOTOBHOCTH IIPOTUBOCTOSATH
uM;

* yBa)XCHHE K IIEHHOCTSAM CEMbH, JIOOOBb K MPHUPOAE, NpPHU3HAHHE LEHHOCTU
3J10pPOBbSI, CBOETO U JIPYTUX JIFOJIE€H, ONTUMHU3M B BOCIIPUSATUN MUPA;

* IOTPEOHOCTH B CAMOBBIPAKEHUHU M CAMOpEaIN3allii, COLMAIBHOM MPU3HAHUM;

B pamkax [1eITeJIbHOCTHOrO  (NOBeAEHYECKOr0) KOMIIOHEHTa  OynyT
c(OpMHUPOBAHBI:

* TOTOBHOCTh M CIOCOOHOCTh K BBIIIOJIHEHUIO HOPM M TPEOOBAaHUM IIKOJIBHOU
KU3HU, IPAB U 00S3aHHOCTEN YUCHHKA;

* YMEHHE BECTHM JUAJIOI HAa OCHOBE PABHONPABHBIX OTHOLIEHWH M B3aUMHOIO
YBa)XCHUS U IIPUHSTHS,

* TOTOBHOCTb U CHOCOOHOCTH K BBITIOJIHEHHUIO MOPATIBHBIX HOPM,

* IOTPEOHOCTH B yYaCTHH B OOILIECTBEHHO IOJIE3HON AESATEIbHOCTH;

* YCTOMYMBBIN [T03HABATEIbHBIN HHTEPEC
PerynsiTuBHBIC YHHBeEpCAJbHbIE Y4eOHbIE NelCTBUA
- YUUTBIBaTh PA3HbIE MHEHUS U CTPEMUTHCA K KOOPAMHALMU PA3IUYHBIX NO3ULUN B

COTPYJHUYECTBE;

- (dopmynupoBaTh COOCTBEHHOE MHEHHE U TIO3MIIMIO, AapryMEHTHUPOBATH U
KOOPJAUHUPOBATh €€ C MO3ULUSIMU MapTHEPOB B COTPYAHUUYECTBE MPHU BHIPAOOTKE
OOIIIEro peneHns B COBMECTHOM JESTEIIbHOCTH;

- yCTaHaBJWBaThb U CPAaBHMUBATh pPa3Hble TOYKU 3PEHUs], MPEKIAE YeM NPUHUMATH
pelieHus U ieJaaTh BbIOOD;

- apryMEHTHUPOBATh CBOI TOYKY 3PEHHS, CIOPUTH U OTCTaUBATh CBOIO MO3UIMIO HE

BpPaXKJ€OHBIM JJIs1 ONMIOHEHTOB 00Pa30M;



- 3a/1aBaTh BONPOCHI, HEOOXOAUMBIE ISl OPraHU3allUd COOCTBEHHOW IEATENBHOCTH U
COTPYIHHUYECTBA C NAPTHEPOM;

- OCYLIECTBJIATH B3aWMHBIM KOHTpPOJIb M OKa3blBaTb B COTPYAHUYECTBE
HEOOXOUMYIO B3aUMOIIOMOIIIb
KoMMyHHKaTHBHBIC yHHMBepcCaibHbIe YU4eOHbIE AeHCTBUS
- YUYUTBHIBATh PAa3Hble MHEHUSA U CTPEMUTHCS K KOOPAMHALIMU PA3JIUYHBIX IO3ULIUN B

COTPYJHUYECTBE;

- (opMyIupOBaTh COOCTBEHHOE MHEHHUE U TTO3HITHIO,

- YCTaHaBJIMBATh W CPAaBHHWBATh pa3HbIC TOYKW 3PCHHS, MPEKIEe YeM NTPUHUMATh
pEIICHHSI U JIeTaTh BIOOD;

- apryMEHTHUPOBATh CBOI TOYKY 3PCHHUS, CIIOPUTh U OTCTAWBATh CBOIO TO3HIMIO HE

Bpax/1€OHBIM JJI1 ONIIOHEHTOB 00Pa30M;

- 3a71aBaTh BOMNPOCHI, HEOOXOAMMBIE ISl OpraHU3alMKd COOCTBEHHOW NEATEILHOCTH U
COTPYIHHUYECTBA C MAPTHEPOM;

- OCYILECTBJISATh B3aUMHBIA KOHTPOJIb M OKa3bIBaThb B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

- aJIEKBaTHO HCIIOJIb30BATh PEYb IS IUITAHUPOBAHUS U PETYISIIUU CBOEH IEATENbHOCTH;
- QJICKBaTHO WHCIIOJNB30BaTh pPEUYEBbIE CPEACTBA JUISl  PEIICHUS  Pa3IU4HbIX
KOMMYHUKATHBHBIX 3a/lay; BJAJETh YCTHOW M MHCbMEHHOM pEYbl0; CTPOUTh
MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- OpraHu30BbIBaTh M IUIAHUPOBATh Y4eOHOE COTPYAHUYECTBO C YUUTEIEM U
CBEPCTHUKAMH, ONPEAEIATh UENH U (PYHKIIMH YYACTHUKOB, CIOCOOBI B3aUMOJEHCTBUS;
IJIAaHUPOBATH OOIIME CITIOCOOBI PaOOTHI;

- padorathb B Trpynme — YyCTaHaBIMBaTh pabouyue OTHOIICHUS, 3PHEKTUBHO
COTPYAHMYATh M CIIOCOOCTBOBATH MPOJAYKTHUBHOW KOOIEpali; UHTErpUpOBATHCA B
IpyNIy CBEPCTHUKOB U CTPOUTH MPOAYKTHUBHOE B3aUMOJCHCTBUE CO CBEPCTHHKAMU U
B3POCJIBIMU;

- OCHOBaM KOMMYHUKAaTHUBHOU pediekcuu;

- HCIOJb30BATh AaJICKBAaTHBIE SI3bIKOBBIE CPEJCTBA JUIsl OTOOpPAKEHUSI CBOMX UYBCTB,
MBICJIE, MOTUBOB M TTIOTPEOHOCTEH;

- 0TOOpakaTh B peuu (omucaHue, OObICHEHHE) COJEpKaHHE COBEPIIAEMbIX JEHCTBUN
Kak B popMe TPOMKOM COLIMATU3UPOBAHHOM peur, Tak U B GopMe BHYTPEHHEH peun.
Ilo3naBaTe/ibHbIEe YHHBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

- OCHOBaM pealu3aldd  MPOEKTHO-UCCIENOBATENbCKON  JEATEIbHOCTH MO
PYKOBOJICTBOM YUMTEIIS;

- MPOBOJIUTH HAOIIOJEHUE U IKCIIEPUMEHT O]l PYKOBOJCTBOM yUUTEINS;

- OCYUIECTBJIATh PACIIUPEHHBIN MOUCK WHGOPMAIMU C HCIOJb30BAHHEM PECYPCOB
oubimorek u MlHTepHera;

- 1aBaTh OIPEENICHNUE TOHITUSIM;

- YCTaHABJIMBATh IPUUYUHHO-CIIE/ICTBEHHBIE CBA3H;

- OCHOBaM O03HAKOMHUTEJIbHOT 0, U3Y4aIOIIEero, YCBAUBAIOLIEI0 U MMOMCKOBOTO YTEHMS;

- CTPYKTYpUPOBaTh TEKCTHI, BKJIOYAas YMEHHUE BBLACIATH INIABHOE W BTOPOCTEIEHHOE,
TJIaBHYIO HJICI0 TEKCTa, BEICTPAUBATD MOCJIEI0BATEILHOCTh OMUCHIBAEMBIX COOBITHIA;



- pabotaTh ¢ MeTapopaMu — MOHUMATh MIEPEHOCHBIN CMBICT BBIPAXKEHUHN, TOHUMATh U
ynoTpeOaaTh O0OpOTHI PEYM, MOCTPOCHHBIE HAa CKPBITOM YHOA0O0JEeHUH, OOpazHOM
COJIYKEHUU CJIOB.

OcCHOBBI Y4€OHO — HCCJIEI0BATEIbCKON U MPOEKTHOM 1eATeJIbHOCTH

- IJIAHUPOBATHh U BBHITIOJNHATH y4eOHOE HMCCIEAOBAaHUE W YYCOHBIN MPOEKT, UCTIOIb3YS
000py/I0BaHMUE;

- UCIOJB30BaTh TAKHWE €CTECTBEHHO-HAYUYHBIC METOABl U MPUEMBI, KaK HaOJIOJCHUE,
MOCTaHOBKA MPOOJIEMbI, BBIIBUKEHUE «XOPOIIIEH TUIOTE3bI», SKCIIEPUMEHT;

- HCIOJB30BaTh HEKOTOPhIE METOJbl TMOJY4YEHUsT 3HAHUW, XapakTepHbIe IS
COIIMANIBHBIX W HCTOPUYECKUX HAYK: IOCTAaHOBKA MpPOOJIEMbl, OMPOCHI, OIKCAHUE,
CPaBHUTEIBHOE HUCTOPUYECKOE onHCcaHue, 00BsICHEHHE, UCIIOJIb30BaHUE
CTaTUCTUYECKUX JTAHHBIX, UHTEpIpeTarys GaKkToB;

- SICHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY 3pPEHHS, UCIIOJIb30BATh SI3BIKOBBHIE
CpencTBa, aJleKBaTHbIE 00CyXkaaeMoi mpolieMe;

- ommuath (PaKThl OT CYKIEHWUW, MHEHUHW W OIICHOK, KPUTHYECKH OTHOCUTHCS K
CYXKIEHUSIM, MHEHHUSIM, OIIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHHUSI.

Pabora ¢ TekcToM: mouck MH(GOpMANIUM U MTOHUMAHUE TPOYUTAHHOIO

1. OpMEeHTUPOBATHLCS B COICPIKAHUU TEKCTA U MOHUMATh €r0 IEIOCTHBIN CMBICI:

— OMpPEETATh TJIABHYIO TEMY, OOIIYIO 1e/1b WU Ha3HAYCHUE TEKCTa;

— BBIOMpATh U3 TEKCTA WIHM MPUIYMaTh 3ar0JIOBOK, COOTBETCTBYIOIIUN COJEPIKAaHUIO U
o0IIeMy CMBICITY TEKCTa;

— IPEIBOCXHUINATH COAEPKaHUE MPEIMETHOTO IJIaHA TEKCTA IO 3aroJIOBKY U C OMOPOi
HA TPEIBIIYIIAN OIBIT;

— OOBACHSATH MOPAAOK YaCTEH/UHCTPYKIUH, CONEPIKAIIUXCS B TEKCTE;

— COITOCTABJISITh OCHOBHBIC TEKCTOBBIC M BHETEKCTOBBIC KOMIIOHEHTHI: OOHAPYKUBAThH
COOTBETCTBHE MEXIy YacThl0O TEKCTa W ero ooOmel wuaeed, chopmynupoBaHHON
BOIPOCOM, OOBSCHSITh HA3HAYECHHUE KapThl, PUCYHKA, MOSCHITh 4YacTU rpaduka WUiu
TaOJINIBI U T. 1.;

2. HaxomuTh B TeKcTe Tpedyemyro wuHopMamuio (mpolOeratb TEKCT TJia3aMu,

OIPEJICTSATh €r0 OCHOBHBIC 3JIEMEHTBI, COMIOCTABIATh (hOPMBI BBIpAXKSHHSI HH(POpMAITUN
B 3aIIPOCE U B CAMOM TEKCTE, YCTaHABJIUBATh, SIBJISIIOTCS JIM OHU TOXKICCTBEHHBIMHU WU
CUHOHMMHUYECKUMU, HAXOJUTh HEOOXOIUMYIO STUHUITY MHPOPMAIINH B TEKCTE);

3. pemarh y4eOHO-TIO3HABATENIbHBIE W Y4YEOHO-TIPAKTUUYECKUE 3ajadyu, TpeOyrolume
MOJTHOT'O ¥ KPUTHYECKOTO TOHUMAaHUSI TEKCTA:

— ONpPEAEATh HA3HAYEHHUE PA3HBIX BUOB TEKCTOB;

— CTaBWUTh Tiepesa coOOM I1eNlb YTCHUS, HAaMpaBisisi BHUMaHKUE Ha TMOJIE3HYIO B JIAHHBIM
MOMEHT MH(OPMAIIHIO;

— BBIJICJISITH HE TOJIBKO TJIABHYIO, HO M M30BITOUHYIO MH()OPMAIIHIO;

— COMOCTABJATh pa3HbIE TOYKMA 3PEHUS M pPa3Hble HCTOUHUKUA HHGOpPMALUHU TI0
3aJaHHOM TeME;

Pabora ¢ TekcToM: npeodpa3oBaHue U MHTepHpeTanus MHOPMAIUKT

1. uHTEpIIPETUPOBATH TEKCT:

— CpaBHMBaTh M MPOTHUBOIOCTABIATH 3aKIIOYEHHYIO B TEKCTE MH(OPMAIIMIO Pa3HOIro
XapakTepa;



— OOHapy»XUBATh B TEKCTE JIOBOABI B MOATBEPK/ICHNE BHIABUHYTHIX TE3UCOB;
— JIeN1aTh BBIBOABI U3 C(HOPMYIUPOBAHHBIX MMOCHUIOK;

— BBIBOJUTH 3aKJIFOUEHHE O HAMEPEHUU aBTOPA WJIM TJIABHOW MBICIIU TEKCTA.
Pabora ¢ TekcToM: oneHKa MH(pOpMALUH

1. oTKIMKAaThCS HAa COAEpPIKAHNE TEKCTA:

— CBSI3bIBaTh MH(pOpPMAIINI0, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSIMU M3 JIPYTUX
HMCTOYHUKOB;

— OLICHUBATh  yTBEPXKIECHUS, CHEJNaHHbIE B TEKCTE, MCXOAi U3 CBOUX
[IPEICTABICHUN O MUPE;

— HaXOJUTh JIOBOJBI B 3aIIUTY CBOCU TOUKU 3PEHUS;

2. Ha OCHOBE WMEIOIIMXCS 3HAHUW, >KU3HEHHOIO ONbITa IOABEPraTh COMHEHHIO
JOCTOBEpHOCTh ~ MMeoIIelcss  uH(popManuu, OOHApYXKHUBaTh  HEIOCTOBEPHOCTH
nojgydyaemMor uHbopMaiuu, mpodensl B MHGOPMAIIMM U HAXOJUTh MYTH BOCIOJIHEHUS
ATUX MPOOETOB;

3. B mpormecce pabOThl C OJHUM WIA HECKOJIBKUMU HMCTOYHUKAMHU BBISBIATH
COJIEPIKAILYIOCS B HUX MPOTUBOPEUUBYIO, KOH(MIMKTHYIO HH(OpMAIHIO;

WCIIOJI30BATh TIOJYYCHHBINH OIBIT BOCHPHUATHS WH(GOPMAIMOHHBIX OOBEKTOB IS
oOoraiieHus: 9yBCTBEHHOTO OMbITA, BHICKA3bIBATH OIICHOYHBIE CYXKJICHUSI U CBOIO TOUKY
3pEHUs O MOJIYYEHHOM COOOIIEHUH (IPOYUTAHHOM TEKCTE).

Oopamenue ¢ ycrpoiicreamu UKT

* MIPAaBUJILHO BKJIIOYATh M BBIKIIOYATh ycTpoiicTBa KT, BXOAUTE B onepaimoHHYIO
CHUCTEMY W 3aBepliaTh pabOTy C HEW, BBHIMOIHATH 0a30BbIC JEHCTBUSA C SKPAHHBIMU
oOBbekTamMu (TepeMelleHne Kypcopa, BhIJIEICHHUE, TPSIMOE TIepeMEIIeHIE, 3alIOMUHAHKE
U BbIpPE3aHUE);

* BBIBOJUTH MHGpOpManio Ha Oymary, MpaBWIBHO OOpamaThCsi C PACXOIHBIMU
MaTepHallaMu;

* coOmomath TpeOOBaHMS TEXHUKA O€30MaCHOCTH, TUTHEHBI, JPrOHOMUKHU U
pecypcocOepexenust npu padore ¢ ycrpoiictBamu MKT, B yacTHOCTH ydHTHIBaroIIne
crienuuky padoThl ¢ pa3IMUYHBIMU SKpPAHAMU.

e moakmoyaTh ycrporctBa MKT k snexTpuyeckuM U uHGOPMAIMOHHBIM
CETSIM, UCIIOJb30BaTh AKKYMYJISITOPHI,
» coequHAaTh yctporictBa MKT (610ku kKoMIbroTepa, yCTpoWcTBa ceTed, IMpUHTED,
MIPOEKTOP, CKAHEP, U3MEPUTEIIbHBIE YCTPOUCTBA U T. JI.) C UCIIOJIB30BAHUEM MPOBOJHBIX
1 OECITPOBOIHBIX TEXHOJIOTUMI

dukcanus U300paskeHnil 1 3ByKOB

* IPOBOJUTH  00paboTKy  1udpoBeix  (ororpaduii ¢  UCHOIL30BAaHUEM
BO3MOXKHOCTEH CIEIHAIbHBIX KOMIBIOTEPHBIX WHCTPYMEHTOB, CO3/1aBaTh MPE3EHTALNN
Ha OCHOBE IU(PPOBBIX (poTorpaduii;

OpOBOAUTH  00pabOTKYy  HU(PPOBBIX  3BYKO3amUCEed €  HCIOJIb30BAHHEM
BO3MOXXHOCTEH  CIENHAIBHBIX  KOMIBIOTEPHBIX ~ WHCTPYMEHTOB,  IPOBOIUTH
TpaHCKpUOMpPOBaHUE LU(PPOBBIX 3BYKO3AIUCEH;

OCYILECTBIAThH (PUKCALNI0 M300paKEHUH U 3BYKOB B XOJ€ Mpolecca 0O0CyXKIeHus,
NPOBEJCHUS HKCIEPUMEHTa, MPUPOAHOTO Ipolecca, (GUKCALUI0 XO0Aa U Pe3yJbTaToB
MIPOEKTHOM JEATEIbHOCTH;



Co31aHue NUCbMEHHBIX COO0IIEHUI

OCYILECTBIIATh PETAKTUPOBAHUE U CTPYKTYPUPOBAHUE TEKCTA B COOTBETCTBUHU C €TI0
CMBICIIOM CPEJICTBAMU TEKCTOBOI'O PEAAKTOPA;

CO3/1aBaTh TEKCT HA PYCCKOM SI3bIKE C MCIOJIb30BAHUEM CJIETIOrO AECATUIIAIBIIEBOT O
KJIABUATYPHOT'O NIUCHhMA,;

UCIIONIb30BaTh CpelncTtBa opdorpad@uyeckoro M CHHTAKCUMYECKOTO KOHTPOJIA
PYCCKOTO TEKCTA U TEKCTA HA HHOCTPAHHOM SI3BIKE.

CKaHUPOBATh TEKCT U OCYLIECTBIIATh PACHIO3HABAHUE CKAHUPOBAHHOI'O TEKCTA;

Co3nanne rpagpuuecKux 00bEKTOB

co3laBaTh  pa3jMYHbIE  TEOMETPUYECKHEe  OOBEKTHI C  HCIOJIH30BAaHUEM
BO3MOKHOCTEW CHENUATbHBIX KOMITBIOTEPHBIX HHCTPYMEHTOB;

CO3/1aBaTh JUArpaMMbl Pa3IUYHBIX BUIOB (QIrOPUTMUYECKUE, KOHIIENTYyaJIbHbBIE,
KJIaccu(UKaIMOHHbIe, OpPraHU3AIMOHHBIE, POJACTBA M JIp.) B COOTBETCTBUU C
pelaeMbIMU 3aa4aMH;

* CO3/1aBaTh CIEIUATM3UPOBAHHBIE KapThl MW JUArpaMMbl: Teorpaduyeckue,
XPOHOJIOTHYECKUE;

KommyHuKkanus 1 couajibHOe B3aUMOAEHCTBHE

cOOJII0/IaTh HOPMBI MH(MOPMAIMOHHONW KYJIBTYPhI, 3TUKHA M TpaBa; C YBaKEHUEM
OTHOCHUTBCS K YaCTHOU UH(POpMAIMU U UHPOPMAITMOHHBIM IIpaBaM JIPYTHUX JIIOJICH.

OCYIIECTBIISITh ~ 00pa3oBaTeIbHOE  B3aMMOJEHCTBUE B  MHGOPMAIIOHHOM
MPOCTPAHCTBE 00PA30BATENBHOTO YUpEexACHUs (MOJyYeHUE W BBIMOJHEHUE 3aJaHui,
MOJTYYCHUE KOMMEHTApHUEB, COBEPIICHCTBOBAHUE CBOEH paboThI, QopMupoBaHUE
nopTdonmno);

HCIIOIb30BaTh BO3MOXKHOCTH 3JIEKTPOHHOM MOYTHI 1151 UHHOPMALIMOHHOTO OOMEHa;

ITouck u opranm3anus XpaHeHusi UHGOPMaAUU

UCIIOJIH30BaTh pa3JIMuHble MPUEMBI noucka nHpopmanuu B IHTepHETEe, MOMCKOBBIC
CEPBUCHI, CTPOUTH 3aMPOCHI sl OMCKa MH(OpPMALIMM U aHAJTU3UPOBATh PE3YIbTAThI
MOUCKa;

WCIIOIB30BaTh MPUEMBI TOMCKA WHGOpPMAIlUM HAa TMEPCOHAILHOM KOMIIBIOTEPE, B
UHGOPMAITMOHHON Cpe/ie YUPEKISHUS U B 00pa30BaTEIbHOM IIPOCTPAHCTBE;

UCIIOJIb30BaTh pa3fuyHble OUOIMOTEYHBIE, B TOM YHUCJE AJIEKTPOHHBIE, KATaJIOTU
JUTS TIONCKA HEOOX OJTMMBIX KHUT

AHaaun3 uHGoOpMallUU, MATEMATHYECKAsA 00Pa0d0TKA TaHHBIX B HCCJIE0BAHNH

CTPOUTH MAaTEMATUYECKUE MOJICIIH.

8 kuacce
JIn4HOCTHBIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBHUS

B paMkax KOTHUTMBHOT0 KOMIIOHEHTa OYyIyT C(hOPMUPOBAHBI:

* OPUEHTALIUS B CHCTEME MOPAJIbHBIX HOPM U LIEHHOCTEW U UX UepapXu3alus,

* DKOJIOTUYECKOE CO3HAHMUE, IMPU3HAHUE BBICOKOM ILIEHHOCTU >KU3HU BO BCEX €€
MIPOSIBJIEHUAX; 3HAHUE OCHOBHBIX IIPUHIIMIIOB U MPABUJI OTHOLIEHUS K IIPUPOAE; 3HAHUE
OCHOB 3J0pOBOro o0Opa3za >KHM3HH U 3J0pOBbECOEperarmmx TEXHOJOTHUM; MpaBuUil
MOBE/CHUS B YPE3BbIYANHBIX CUTYaLUSX.

B paMkax UEeHHOCTHOT0O ¥  3MOIHOHAJBLHOIO KOMIIOHEHTOB OyayT
c(OpMHUPOBAHBI:

* YBAXXCHHUE K UCTOPUU, KYJIbTYPHBIM U UCTOPUUYECKUM MaMSITHUKAM;



* YBOXKCHUE K JIMYHOCTH U €€ JOCTOMHCTBY, T00pOXkKenaTelbHOE OTHOIIEHHE K
OKPY’KaroIUM, HETEPITUMOCTD K JIFOOBIM BUAaM HACUJIUS U TOTOBHOCTh MPOTUBOCTOATH
WM,

* YBOXKCHUE K IICHHOCTSIM CEMbH, JIO0OBb K NPHUPOJE, MPU3HAHUE IIEHHOCTH
310pOBbsI, CBOETO U JPYTUX JIKOJEH, ONITUMU3M B BOCIIPUSITUN MUPA;

* MOTPEOHOCTH B CAMOBBIPAXKCHUHU M CaMOpEaIM3alliy, COLIMAIIbHOM MPU3HAHWY;

B  pamkax JesiTeJIbHOCTHOrO (IOBEJEHYECKOr0) KOMIIOHEHTa  OyIyT
c(hOpMUPOBAHBI:

* TOTOBHOCTh U CIIOCOOHOCTh K BBIMIOJJHEHHIO HOPM W TPeOOBaHUU IIKOJbHOU
KU3HH, TIPAaB ¥ 00I3aHHOCTEH YUEHUKa,;

* YMEHHUE BECTHM JMAJIOr HAa OCHOBE PAaBHONPABHBIX OTHOIICHWH M B3aUMHOIO
YBOKEHHUS U IPUHSATHUSI; YMEHUE KOHCTPYKTUBHO pa3peiiaTh KOHPIUKTHL;

* TOTOBHOCTh M CHOCOOHOCTH K BBINIOJTHEHHWIO MOpPAJIbHBIX HOPM B OTHOIICHUH
B3POCIIBIX U CBEPCTHUKOB B IIKOJIE, JOMa, BO BHEYUEOHBIX BUIAX JEATECIbHOCTH,

* YCTOMYMBBIA MO3HABATEIbHBIA HHTEPEC U CTAHOBJIEHHUE.

PeryasitTuBHbIe yHHBepcaJibHbIE YUeOHbIE 1eiCTBUS

- [IeJIeTI0JIaraHrIo, BKJIFOYasl MIOCTAHOBKY HOBBIX II€JI€H, MpeoOpa3oBaHue MPAKTUUECKON
3aJla4d B IIO3HABATEIBHYIO;

- CaMOCTOSITEJIbHO AHAJIU3UPOBATH YCIOBUS JOCTH)KEHUSA IIEIM HAa OCHOBE Y4€Ta
BBIJICJICHHBIX YUYUTEJIEM OPUEHTUPOB JCHCTBUS B HOBOM Y4€OHOM MaTepHalie;

- IUIAaHUPOBATH MYTU JTOCTUKECHUS LIENEH;

- YCTaHABJIMBATH LEJIEBbIE TPUOPUTETHIL;

- YMETh CAMOCTOATEIBHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABJIAThH UM;

- IPUHUMATh PElIeHUs B IPOOJIEMHON CUTYyallUl HAa OCHOBE MIEPETOBOPOB;

- OCYILIECTBIIATh KOHCTATUPYIOIIMKA U MTPEABOCXHUILIAIOIINN KOHTPOJIb IO PE3YJIbTATy
1 110 cioco0y JAEHCTBUS; aKTyaJIbHBIM KOHTPOJIb Ha YPOBHE MTPOU3BOJILHOIO BHUMAHMUSI.
KoMMyHUKATHBHBIE YHMBepcajbHble YUeOHbIE TeiCTBUSA
- YUYUTHIBATh Pa3Hble MHEHHUS U CTPEMHUTHCS K KOOPJUHAIUM PA3IUYHBIX MO3UIMK B

COTPYJHUYECTBE;

- (¢opmynupoBaTb COOCTBEHHOE€ MHEHHE W TIO3ULHUIO0, apryMEHTHpPOBaTh U
KOOPJMHUPOBATh €€ C MO3ULMSIMH MapTHEPOB B COTPYJHUYECTBE IPU BBIPAOOTKE
00LIEro peleHrs B COBMECTHOM AESTEIbHOCTH;

- YCTaHaBIMBaTh W CPAaBHHUBATh pPAa3HbIE TOYKH 3PEHMsI, MPEKIAE YEM NPUHHUMATH
pelIeHus U JIenaTh BbIOOD;

- apryMEHTUpPOBATh CBOK TOYKY 3PEHHSA, CHOPUTh U OTCTAWBATh CBOIO MO3ULHUIO HE

Bpa}K,Z[€6HBIM JJIs1 OIIIIOHCHTOB 06p330M;

- 3a71aBaTh BOMPOCHI, HEOOXOAMMBIC Il OPraHW3alUUd COOCTBEHHOMW NEATETHLHOCTH H
COTPYJIHUYECTBA C MAPTHEPOM;

- OCYIIIECTBJISATh B3aUMHBIA KOHTPOJb M OKa3bIBaThb B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

-aJICKBaTHO UCTIOJIb30BATh PEUb JIJIs TFIAHUPOBAHUS U PETYIISIIIUN CBOCH IESITEIHbHOCTH;
- aJeKBAaTHO MWCIOJIb30BaTh PEYEBBIE CPEJCTBA [UJIsi PEIICHUS  Pa3TUYHBIX
KOMMYHUKATHBHBIX 3ajJlay; BIAJETh YCTHOM W THUCbMEHHOW pEYbl0; CTPOUTH
MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;



- OpraHu3oBbIBaTh M IUIAHUPOBATH Y4YEOHOE COTPYJHHUYECTBO C YUHUTEIEM H
CBEPCTHUKAMH, OMPEACNATh eI U (PYHKIIMU YYaCTHUKOB, CIIOCOOBI B3aUMOJEHCTBUS;
TUTAHUPOBATH OOIIIHE CIIOCOOBI padOTHI;

- padorathb B Trpynme — YyCTaHaBIMBaTh pabouue OTHOIICHUS, 3PHEKTUBHO
COTpYAHUYATh U CIOCOOCTBOBATH NPOJYKTHMBHOW KOOIEpAllUM; WHTErPUPOBATHCS B
IpyNIy CBEPCTHUKOB U CTPOUTH MPOAYKTHBHOE B3aUMOJECHCTBUE CO CBEPCTHHKAMU U
B3POCIIBIMU;

- OCHOBaM KOMMYHUKAaTHUBHOU pediekcui;

- HUCIOJIb30BaTh aJCKBATHBIC SI3BIKOBBIC CPEACTBA JJIsi OTOOpPa)KEHUS CBOMX UYBCTB,
MBICJIE, MOTUBOB M TTIOTPEOHOCTEH;

- 0TOOpakaTh B peuu (omucaHue, OObICHEHHE) COJEpPKaHHE COBEPIIAEMbIX JEHCTBUN
KakK B (popMe TPOMKOM COLIMATU3UPOBAHHOM peur, Tak U B (hopMe BHYTPEHHEH pedn.
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

- OCHOBaM peajiu3alii NPOEeKTHO-UCCIIEN0BATENbCKON JeATENbHOCTH;

- MPOBOJIUTH HAOIIOJICHUE M IKCIIEPUMEHT TOJ] PYKOBOJCTBOM yUUTEIS;

- OCYILECTBIATh PACHIMPEHHbIA MOMCK WH(GOpPMAIMU C HCIOJIB30BAHHUEM PECYPCOB
oubimorek u utepHera;

- CO3/1aBaTh M MPeoOpPa30BhIBATH MOJICIM U CXEMBI JIJISl PEIICHUS 3a/1a4;

- OCYIIECTBJISATH BBIOOp Haunbonee 53PGEKTUBHBIX CHOCOOOB pEIICHUS 3a7ad B
3aBUCUMOCTH OT KOHKPETHBIX YCIOBUM;

- 1aBaTh OIpe/ieNIeHuEe MOHATUSIM;

- YCTaHABJIUBATh NPUUYUHHO-CIIC/ICTBEHHBIE CBA3H;

- OCYIIECTBJSATh JIOTUYECKYIO OIEpaldi0 YCTAHOBIICHUS POJAOBUIOBBIX OTHOIIEHUH,
OTpaHUYEHUE MMOHSITHS;

- 00001aTh MOHATHS — OCYIIECTBIISITH JJOTHIYECKYIO OMEPAITUIO MEPEX0/ia OT BUIOBBIX
MIPU3HAKOB K POJIOBOMY IOHSITHIO, OT MOHSATHUS C MEHBIIUM OOBEMOM K TIOHSITHUIO C
OO0NBIIIM 00BEMOM;

- OOBSCHATH SIBJIEHUS, IPOILIECCHl, CBSI3M M OTHOIICHUS, BBISBISEMbIE B XOJE
UCCIIeI0BaHNUS;

- OCHOBaM 03HAKOMUTEIBHOI0, U3y4YaIOIIEro, YCBAaUBAIOIIETO U TOMCKOBOT'O UTCHMUS;

- CTPYKTYpUPOBaTh TEKCThI, BKJIIOYAs YMEHHUE BBIACIATH IIABHOE W BTOPOCTEIIEHHOE,
TJIABHYIO HJICI0 TEKCTA, BRICTPAUBATh MTOCIIEIOBATEIILHOCTH OMMUCHIBAEMBIX COOBITHIA;

- pabotaTh ¢ MeTapopaMu — MOHUMATH MIEPEHOCHBIN CMBICT BBIPAXKEHUMN, TOHUMATh U
yHoTpeOsIITh 00OpPOTHI PEYM, IMOCTPOCHHBIE HAa CKPBITOM YNOJA00JEHUH, OOpa3HOM
COJIMYKEHUU CJIOB.

OcHOBBI Y4€0HO — HCCJIEI0BATENbCKOI U TPOEKTHOM eI TeIbHOCTH

- IUTAHUPOBATH U BBIMOJIHATh Y4€OHOE MCCIICIOBAHUE M YUEOHBIN MPOEKT, UCHOJb3Ys
o0opyaoBaHUE, MOJICIIHN, METOBI U IPUEMBI, aJIEKBaTHBIEC UCCIIENYEMOM TpodieMe;

- BEIOMPATh M UCIIOJIb30BATh METO/IbI, PEJIEBAHTHBIE pacCMaTPUBAEMO MpodiemMe;

- WCIOJIb30BaTh TAaKHE €CTECTBEHHO-HAYYHBIE METOAbl M MPUEMBI, KaK HaOIIOJCHUE,
MOCTaHOBKA MPOOJIEMBI, BBIABUKEHUE «XOPOIIEH TUIOTE3bI», IKCIIEPUMEHT;

- HCMOJb30BaTh HEKOTOPHIE METOJbl MOJY4YEHUsI 3HAHUM, XapaKTepHbIe IS
COLIMANIBHBIX W HUCTOPUYECKUX HAYK: IOCTAHOBKA MPOOJIEMBI, OMPOCHI, OMHCAHUE,
CPABHUTEIBHOE UCTOPUYECKOE onuCcaHue, 00BsICHEHHUE, UCIIOJIb30BaHUE
CTaTUCTUYECKUX JIAHHBIX, HHTEpTIpETanus (PaKkToB;



- SICHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PEHUS, HCIIOJIb30BATh S3BIKOBBIC
CpencTBa, aJileKBaTHbIE 00CYyX)aaeMoi poleMe;

- ornuyaTh (akThl OT CYXIACHUN, MHEHHH W OIICHOK, KPUTUYECKU OTHOCUTHCA K
CYXKJICHUSIM, MHCHHSIM, OIIEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHHUSI.

PadoTa ¢ TekcTomM: mouck uHGopManuu ¥ NOHMMAHNE POYUTAHHOTO

1. OpHeHTUPOBATHLCS B COACPKAHUU TEKCTA U MOHUMATh €r0 IEIOCTHBIN CMBICI:

— OMpPENENATh TJaBHYIO TEMY, OOIIYIO 1[eb WU Ha3HAYCHUE TEKCTA;

— (OpMYJIHPOBATH TE3UC, BHIPAKAIOIINMI OOIINI CMBICT TEKCTA;

— COTOCTAaBJIATh OCHOBHBIE TEKCTOBBIE M BHETEKCTOBBIE KOMIIOHEHTHI: OOHAPYKUBAThH
COOTBETCTBHE MEXKJy YacThl0 TEKCTa M ero oomed wumeed, chopmMyaIupoBaHHOU
BOIIPOCOM, OOBSICHSATH Ha3HAUEHHE KapThl, PUCYHKA, MOSICHATh YacTH Tpaduka WiIH
TaOJIMIBI U T. [I.;

2. HaxoauTh B TekcTe TpedyeMyto wuHbopmaluio (mpoberatb TEKCT TJIa3aMu,

OIpENENATh €ro OCHOBHBIE 3JIEMEHTHI, COMIOCTABIISATH ()OPMBI BBIpaXE€HUS WH(OpMaLIUU
B 3aIlpOCE ¥ B CAMOM TEKCTE, YCTaHABJIMBATh, SBIISIOTCS JTU OHU TOXKICCTBEHHBIMH WU
CUHOHMMHWYECKUMU, HAXOIUTh HEOOXOIUMYIO €TMHUILY HH(POPMALIMH B TEKCTE);

3. pemaTh y4eOHO-TIO3HABATEIbHBIE W YYEOHO-TIPAKTUYECKHUE 3a7adyd, TpeOyromue
MOJIHOTO U KPUTUYECKOTO MOHUMAHUS TEKCTA:

— ONpEeNATh Ha3HAYEHNE PAa3HbIX BUJIOB TEKCTOB;

— CTaBUTH Tepesl OO0 IeNb YTEHUs, HAMPaBJssl BHUMAHUE HA TOJIC3HYIO B JIAHHBIN
MOMEHT UH(POPMAILIHIO;

— pa3InyaTh TEMBI U IOATEMBI CIICIIUATLHOTO TEKCTA;

— BBIJIEJISATH HE TOJBKO TJIABHYIO, HO M U30BITOYHYIO HH(GOPMAIIHIO;

— MPOTHO3UPOBATH MMOCIIEI0BATEILHOCTD U3JI0KEHUS UJIEN TEKCTA;
— COIOCTABJIATh pa3Hble TOYKH 3pPEHUS U pa3Hble HCTOYHUKUA HH(POpPMAIMU 10

3aJaHHOU TEME;

— ¢opMUpOBaATh HA OCHOBE TEKCTAa CUCTEMY apryMEHTOB (JOBOJIOB) I OOOCHOBAHUS
ONPEAEIIEHHON NTO3ULINH;

— MOHUMATh TYIIEBHOE COCTOSHUE MEPCOHAKEN TEKCTa, CONEPEKUBATH UM.

Pabora ¢ TekcToM: nmpeodpa3oBaHue U MHTEpHpeTanus HHPOPMALUHA
- CTPYKTYypUpOBaThb TEKCT, HCIOJb3yd HYMEPALMIO CTPAaHMIl, CHUCKH, CCBHUIKH,
OIJIaBJIEHUE; MPOBOAUTH IMPOBEPKY IMPABONMCAHUS; HUCIIONB30BAaTh B TEKCTE TAOJIMLIBI,
H300pakeHus,
- UIHTEPIIPETUPOBATH TEKCT:

— CpaBHHMBaThb W TPOTHUBOIOCTABIIATh 3aKIIOYEHHYIO B TEKCTE€ HMH(POPMAIIHIO
Pa3HOr0 XapakTepa;

— OOHapyXUBaTh B TEKCTE JIOBO/bI B MOATBEPKACHUE BbIIBUHYTHIX TE3UCOB;

— JIeJIaTh BBIBOJbI U3 CPOPMYIMPOBAHHBIX MOCHUIOK;

— BBIBOJUTH 3AKJIIOYEHHE O HAMEPEHUH aBTOpPAa WU IJIaBHOM MBICIIU TEKCTA.
Pabora ¢ TekcToM: oneHKka uHopmMaunu
1. OTKIMKATBCS HA COAEPIKAHUE TEKCTA:

— CBS3BIBaTh MH(OpMAIMIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSMU U3 JIPYTUX
HUCTOYHUKOB;



— OLICHMBATh YTBEPXKACHUSA, CHCIAHHBIE B TEKCTE, HCXOOd M3 CBOUX
IIPEACTABICHUNA O MUPE;

— HaXOJUTb TOBOBI B 3aIIUTY CBOECH TOUKU 3PECHU;
2. OTKJIMKAThCA Ha (pOpMY TEKCTa: OLICHUBATh HE TOJBKO COJIEpKaHUE TEKCTa, HO U €ro
¢dbopMmy, a B IIEIOM — MAaCTEPCTBO €r0 UCTIOTHEHMUS;
3. Ha OCHOBE HMEIOIIUXCS 3HAHWM, XU3HEHHOI'O0 OIbITa IMOJBEPraTb COMHEHUIO

JIOCTOBEPHOCTh ~ UMEIoIIelics  WHGoOpMari, OOHApY>KHUBaTh  HEJOCTOBEPHOCTH
nojiyqaemMoid uHpopmaIu, npodensl B HHGOPMAIMU U HAXOJIUTh MYyTH BOCIIOJTHEHUS
ATUX TPOOEIOB;

4. B mporecce pabOThl C OJHUM WIA HECKOJIbKUMH HWCTOYHUKAMHU BBISIBIISTH
COJIEpIKaIYIOCS B HUX MTPOTUBOPEUHUBYIO, KOHPIMKTHYIO HH(OPMALIUIO;

5. UCHONB30BaTh IMOTYYEHHBIN OMBIT BOCTIPHUATHS WH(OOPMAIMOHHBIX OOBEKTOB IS
o0oraileHus: 9yBCTBEHHOT'O OMbITA, BHICKA3bIBATh OIIEHOYHBIE CYXK/ICHUS U CBOIO TOUKY
3pEHHUSI O MOJTYYEHHOM COOOIIEHUU (IPOYUTAHHOM TEKCTE).

Oopamenue ¢ ycrpoiicreamu UKT

* IPAaBUJILHO BKJIIOYATH U BBIKIIOYATh ycTpoiicTBa KT, BXOAUTh B onepaIimoHHYIO
CHUCTEMY W 3aBepliaTh pabOTy C HEW, BBINOIHATH 0a30BbIE JEHUCTBUS C IKPAHHBIMU
o0BbekTaMu (TepeMelleHne Kypcopa, BhIJIEICHHUE, IPSIMOe TepeMEIIeHIE, 3allOMUHAHKE
U BbIpE3aHue);

* BBIBOJUTH MH(pOpMalnio Ha Oymary, MpaBWIBHO OOpamaThCsi C PACXOIHBIMU
MaTrepuagaMu;

* coOmomath TpeOOBaHMWS TEXHUKA O€30MACHOCTH, THUTHEHBI, JPrOHOMUKHU U
pecypcocbepexenus: npu pabore ¢ ycrpoiictBamu MKT, B yacTHOCTH y4duThIBarouume
crenuuky padoThl ¢ pa3IMUHBIMU SKpPaHAMU.

. nonkmovath ycrporctBa MKT kx smexkrpudyeckum u wHPOPMAITMOHHBIM

CCTsAM, UCIIOJBb30BATh AKKYMYIIATOPEI,

 coequnATh ycrpoiictBa MKT (010Kku KOMIBIOTEpPA, YCTPOWCTBA CETEH, MPUHTED,
IPOEKTOp, CKaHEP, U3MEPUTEIbHBIE YCTPONCTBA U T. J1.) C UCIOJIB30BAHUEM ITPOBOAHBIX
1 OECITPOBOJIHBIX TEXHOJIOTHI;

® OCYIIECTBIATH HH(GOPMALMOHHOE TMOJKIIOYEHUE K JIOKAIbHONW CeTH U
riobanbHOM cetu HTEpHeT;
dukcanus u300paskeHnil U 3BYKOB

* MPOBOAUTH  00paboTKy  1udpoBeix  ¢doTorpaduil ¢  HUCIMOIB30BAHUEM
BO3MOXHOCTEH CIEeUaAIbHBIX KOMIBIOTEPHBIX MHCTPYMEHTOB, CO3/1aBaTh NMpE3eHTAIIUN
Ha OCHOBE LU(pPOBBIX (poTorpaduii;

OpOBOAUTH  00pabOTKy  HU(POBBIX  3BYKO3almUCEHd €  HCIOJb30BAHUEM
BO3MOXKHOCTEH  CHEIHATbHBIX  KOMIBIOTEPHBIX  HHCTPYMEHTOB,  MPOBOIUTH
TpaHCKPUOMpPOBaHUE TU(PPOBBIX 3BYKO3AIUCEH;

OCYUIECTBIIAThH (PUKCAlMI0 M300paKEHUH U 3BYKOB B XOJI€ Ipoliecca 00CYXKIEHUS,
MPOBEJCHUS HKCIEPUMEHTa, MPHUPOJHOTO Ipoliecca, (HUKCALNUI0 XOAa U Pe3yIbTaToB
MIPOEKTHOM e TETHHOCTH;

BbIOMpaTh TexHuueckue cpeactsa MKT mns gukcaumm m3o0pakeHuid U 3BYKOB B
COOTBETCTBHH C ITOCTABJIECHHOW LIEBIO;



YUHUTBIBATh CMBICII U COJICP)KAHHE JICATCIBHOCTH TMPU OpraHu3alnuu (pukcarumu,
BBIJICIATH JJ1s1 PUKCAIIMU OTJIETbHbBIE 3JIEMEHTHI OOBEKTOB U MPOIECCOB, 00ECTIEUNBATh
Ka4eCcTBO (PUKCAIIUU CYIICCTBEHHBIX JICMEHTOB;

Co3aaHue MUCbMEHHBIX CO00IIEeH it

CO3/1aBaTh TEKCT HA PYCCKOM SI3bIKE C UCIOJIb30BAHUEM CJIENOrO JECATUNANBIIEBOIO
KJIABUATYPHOT'O TIMCHhMA,;

* CKaHUPOBATh TEKCT U OCYIIECTBISATh PACMO3HABAHUE CKAHUPOBAHHOTO TEKCTA;

* OCYILIECTBIIATh PEAAKTUPOBAHUE U CTPYKTYPUPOBAHHE TEKCTa B COOTBETCTBHUM C
€ro CMBICIIOM CPEJCTBAMH TEKCTOBOI'O PEAKTOPa;

* co3/aBaTh TEKCT Ha OCHOBE pacmM(PpOBKH ayauo3alUCH, B TOM YHCIIC
HECKOJIbKUX YYaCTHUKOB OOCYXKICHHUS, OCYIIECTBIATH IMHCBbMEHHOE CMBICIOBOE
PE3IOMHUPOBAHNE BBICKA3bIBAHUM B X0J1€ 00CYKJICHHUS;

* HCIIOJIb30BaTh cpeacTBa opdorpaduyeckoro M CHUHTAKCHYECKOrO0 KOHTPOJIS
PYCCKOI'0 TEKCTa U TEKCTa HA MHOCTPAHHOM SI3BIKE.

Co3nanue rpadpuyeckux 00beKTOB

CO3/aBaTh  pa3JIUuHble  T'E€OMETPUYECKUE  OOBEKTBI C  HCIOJh30BaHUEM
BO3MOXKHOCTEH CHEIUaIbHBIX KOMITbIOTEPHBIX HHCTPYMEHTOB;

* CO3/IaBaTh JIMarpaMMbl Pa3JIMYHBIX BUAOB (QJITOPUTMHUUYECKHE, KOHIENTYaJIbHBIC,
KJIacCU(UKAIIMOHHbIE, OpraHU3allUOHHBIC, POJICTBA W JpP.) B COOTBETCTBUHU C
peliaeMbIMU 3aJja4aMu;

* cO3/aBaTh CICIMATIM3UPOBAHHBIC KapThl W JWarpaMMbl: Teorpaduueckue,
XPOHOJIOTUYECKUE;

* co3aBarh rpaduueckue oOBbEKTHI MPOBEICHUEM PYKOH MPOU3BOJILHBIX JIMHUM C
WCIIO0Ib30BaHUEM CIICIIUATTM3UPOBAHHBIX KOMIBIOTEPHBIX HHCTPYMEHTOB U YCTPOMCTB.

KoMMmyHuKanus u confuajibHOe B3aUMOJAeiCTBHE

co0Jr01aTh HOPMBI MH(GOOPMALIMOHHOW KYJIBTYpPBI, 3TUKM U TIpaBa; C yBaKEHHUEM
OTHOCHUTBCS K YaCTHOU MH(POpMALIUU U UH(POPMAIIMOHHBIM MTpaBaM JAPYTrUX JIIOACH.

OCYIIECTBJSITh ~ O00pa30oBaTelIbHOE  B3aUMOJAEHCTBHE B MH(OPMAIIMOHHOM
MPOCTPAHCTBE O0PaA30BATEIBHOIO YyUpexkJaeHUs (MOJIydeHHE U BBITIOJIHEHHUE 3aJaHUl,
MOJIy4eHHE KOMMEHTApHUEB, COBEPIICHCTBOBAHHE CBOEH paboOTh, (opMUpOBaHHE
noptdosnuno);

WCITOJI30BaTh BO3MOKHOCTH 3JICKTPOHHON TTOYTHI 1T HH(POPMAITMOHHOTO 0OMEHa;

BBICTYNIATh C  ayJAUOBHJICOMOJJICP)KKOW,  BKJIKOYAs  BBICTYIUICHHUE  TEpeN
JVCTAaHIMOHHOW ayIUTOPUEN;

ITouck u opranm3anus XpaHeHusi UHGOPMaUU

UCIIOJIB30BaTh pa3IMuHble TPUEMBI Moucka uHdopManuu B UHTEpHETE, MOUCKOBBIE
CEPBUCHI, CTPOUTH 3aMPOCHI sl TOMCKa MH(OpPMALMM U aHAJIU3UPOBATh PE3YIbTAThI
MOMCKa;

UCIIOJIB30BaTh MPUEMBI MOWCKAa MH(POpPMAIMKM Ha TMEPCOHATBLHOM KOMIIBIOTEpPE, B
MH()OPMAITMOHHOM Cpejie YUPEKICHUS U B 00pa30BaTeIbHOM IMPOCTPAHCTRE;

UCIIOJIH30BaTh pa3JIMuHble OMOJMOTEYHBIC, B TOM YHUCJIE SJEKTPOHHBIC, KaTaJlOTH
JUTSI TIONCKA HEOOX OJIMMBIX KHUT
ucKaTh WH(OpMaNMIO B pa3IWyHBIX 0a3ax JaHHBIX, CO37aBaTh M 3aIlOJHATH 0asbl
JTAHHBIX, B YaCTHOCTH MCIOJIb30BaTh Pa3IMYHbIC OMPEACIUTEIH;

AHaau3 uHGopMaluU, MATEMATHYECKAs 00Pad0TKA TaHHBIX B HCCJIE0BAHNH

CTPOUTHh MAaTEMATHUYECKHUE MOIEIIH;



BBOJUTH PE3yJbTaThl U3MEPEHUN U Apyrue HUPpOBbIE JaHHBIE ISl UX 00pabOTKH, B
TOM YHCJI€ CTATUCTUYECKOU U BU3YyalIU3allUu;

9 kJacc
JInuHOCTHBIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUS

B paMkax KOTHUTMBHOT0 KOMIIOHEHTa OyayT ChOPMUPOBAHBI:

* OCBOCHHE OOIIEKYJbTYpHOTro Hacienus Poccun u oOMIeMHPOBOrO KYJIbTYPHOTO
HacJIeIus;

* OpUEHTALIMS B CHCTEME MOpPAJbHBIX HOPM M IIEHHOCTEH M HMX Hepapxu3aliusl,
MOHMMAaHHUE KOHBEHIIMOHAIBHOI'O XapaKTepa MOPAJIH;

* OCHOBBI COLMAJIbBHO-KPUTUYECKOTO0 MBIILJICHUS, OPUCHTAIUsI B OCOOEHHOCTSIX
COLMAJIbHBIX OTHOIIECHUHW W B3aMMOJICMCTBHM, YCTAHOBJICHUE B3aUMOCBSI3U MEXIY
0OIIIECTBEHHBIMU M ITOJIUTUYCCKUMHU COOBITHSIMU;

* HKOJIOTMYECKOE CO3HAHME, NMPU3HAHUE BBICOKOM IIEHHOCTH >KHU3HHU BO BCEX €€
MPOSIBJICHUAX; 3HAHUE OCHOBHBIX MPUHIIMIIOB U MPABUJI OTHOIIEHHUS K MIPUPOAE; 3HAHUE
OCHOB 3JIOPOBOTO 00pa3a >KM3HU M 3]I0pOBhecOEperaromux TEXHOJIOTUM; MpaBUI
TOBE/ICHUS B UYPE3BbIYANHBIX CUTYaAIIUSX.

B pamMkax 1eHHOCTHOIO H  JIMOIMOHAJIBHOIO KOMIIOHEHTOB  OYyIyT
c(hOpMHUPOBAHBI:

* YBAXXCHHUE K UCTOPUH, KYJIbTYPHBIM U UCTOPUUECKHUM MNaMSITHUKAM;

* YBOKCHHUE K JIMYHOCTH U €€ JOCTOMHCTBY, MOOpOKENaTeIhbHOE OTHOIIECHHE K
OKPY’KarOITUM, HETEPITUMOCTD K JIFOOBIM BHJaM HACHJIUS U TOTOBHOCTH IPOTUBOCTOSTH
HM;
* YBOKEHHE K IIEHHOCTSIM CEMbH, JIO0OOBb K TPHUPOJE, MPU3HAHHWE IIEHHOCTH
3I0POBBSI, CBOETO U JAPYTUX JIFOACH, ONTUMU3M B BOCIIPUSTHH MUPA;

* IOTPEOHOCThH B CAMOBBIPAXKEHUHU U CaMOpPEaIN3alliK, COLIMAIIbHOM NPU3HAHUY;

* IO3UTUBHASI MOpAJIbHAS CAMOOIIEHKA U MOpaJbHbI€ YYBCTBAa — YYBCTBO I'OPJOCTH
MpU  CJEJOBAaHUM MOPAJIbHBIM HOpPMaM, TNEpEeKUBAHUE CThIIa M BHUHBI TPU HX
HapyIICHUH.

B pamkax esiTeJIbHOCTHOrO (NOBEJEHYECKOI0) KOMIOHEHTa  OyayT
c(hOopMUpPOBaHBI:

* TOTOBHOCTb U CIIOCOOHOCTH K YYaCTHIO B IKOJIBHOM CaMOYIIPaBISHUH B TIPEIeiIax
BO3PACTHBIX KOMIIETCHIIMN (JIKYpPCTBO B IIKOJI€ W KJacce, ydyacThe B JETCKUX U
MOJIOJIEKHBIX ~ OOIIECTBEHHBIX  OpPraHM3alldsIX, IMKOJbHBIX M  BHEIIKOJIbHBIX
MEpPOTIPUATHUSAX);

* TOTOBHOCTh U CIIOCOOHOCTh K BBIMOJHEHHIO HOPM U TPEOOBaHUN IIKOJbHOU
KU3HM, TIPAB ¥ 00S3aHHOCTEH YUEHUKa;

* YMEHHE BECTH JIUAJIOI HAa OCHOBE PABHOINPABHBIX OTHOIICHUM W B3aUMHOIO
YBKCHHS U MIPUHATHS; yMEHHUE KOHCTPYKTUBHO pa3peniath KOHMIUKTHI,

* TOTOBHOCTh M CIOCOOHOCTh K BBITIOJIHEHUIO MOpPAJIbHBIX HOPM B OTHOIIEHUU
B3POCIIBIX U CBEPCTHUKOB B LIKOJIE, JOMa, BO BHEYYEOHBIX BUIAX JEATEIbHOCTH;

* MOTPEOHOCT, B YYaCTHH B OOIIECTBEHHON >XM3HU OJMKAWIIEro COIUAIbLHOTO
OKPY>KEHHUSI, 00ILIECTBEHHO MOJIE3HOMN AESATETbHOCTH;

* YMEHUE CTPOUTH JKU3HECHHBIE IUIAHBI C YYETOM KOHKPETHBIX COLHAIbHO-
HUCTOPUYECKUX, TTOJIMTUIECKUX U SKOHOMHUYECKUX YCIOBUH;



* YCTOMYMBBIA IIO3HABATENbHBII HMHTEpPEC U CTAHOBJIEHHE CMBICI000pa3yoIen
(yHKUIMY TO3HABATEILHOIO MOTHUBA;

* TOTOBHOCTH K BBIOOPY pOUIILHOTO 00pa30BaHUs.
PeryiasiTuBHbIC YHUBEpPCAJIbHbIC YUYeOHbIE 1eiCTBUA
- LIEJIETIOJIATaHU IO, BKJIIOYAs TIOCTAHOBKY HOBBIX LIENEM, MpeoOpa3oBaHNe NPaKTHIECKOM
3a/1a4y B IIO3HABATEIIbHYIO;
- CaAaMOCTOSITEJIbHO AaHAIU3UPOBATH YCIOBHS IOCTYIKECHHs LIEIM HAa OCHOBE YYETa
BBIJICTICHHBIX YUUTEIEM OPUEHTUPOB JEHCTBUS B HOBOM YUYEOHOM MaTepHUae;
- IUIAHUPOBATH IIYTH JOCTHKECHUS LIETIEH;
- YCTAHABJIMBATh LIEJIEBbIE IPUOPUTETHI;
- YMETb CaMOCTOATEIIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIPABIIATH UM;
- IPUHUMATD PEIICHUS B IPOOJIIEMHOM CUTYaIlMd HA OCHOBE TIEPErOBOPOB;
- OCYIIECTBJISITh KOHCTATUPYIOIIMI ¥ MPEIBOCXUIIAOUIMN KOHTPOJIb MO PE3yibTaTy U
0 CIOCO0yY ACHCTBUS; aKTyaJbHbII KOHTPOJIb HA YPOBHE MPOU3BOJILHOIO BHUMAHMS;
- QJIEKBaTHO CaMOCTOSATEJIBHO OLICHMBATh IPABUJIBHOCTb BBINIOJIHEHUS JEHCTBHUA H
BHOCUTb HEOOXOIMMBIE KOPPEKTHUBBI B HCIOJHEHHE KaK B KOHIE JCHCTBUS, TaKk U IO
XOJly €ro peanu3ainuu;
- OCHOBaM IIPOTHO3MPOBAHMS KaK MpenBHJEHUS OyayluX COOBITUM W pa3BUTHUSA
mporiecca.
KoMMyHHKaTHBHBIC YHHMBepcalbHbI¢ Y4eOHbIE AeHCTBUSA
- YUYUTBIBaTh PA3HbIE MHEHUS U CTPEMUTBHCA K KOOPAMHALMU PA3IUYHBIX NO3ULUN B

COTPYJHUYECTBE;

- (¢opmynupoBaTb COOCTBEHHOE€ MHEHHE W TO3ULHUI0, apryMEHTHpOBaTb U
KOOPJMHUPOBAaTh €€ C MNO3UUHUAMH MAPTHEPOB B COTPYAHUYECTBE NPH BBIPAOOTKE
O0I1IeTo pelIeHnsI B COBMECTHOM JI€ATEIbHOCTH;

- yYCTaHaBJMBaTb U CPAaBHMBATh pa3Hble TOYKHU 3PEHUs, MPEXKIE YeM NpPUHUMATh
pELIeHMs U JIenaTh BbIOOD;

- apryMEHTUpPOBaTh CBOIO TOYKY 3PEHHUS, CIIOPUTh U OTCTauBaTh CBOK IMO3UIHUIO HE

BpPaXKJI€OHBIM JJIs1 ONMIOHEHTOB 00Pa30M;

- 3a/1aBaTh BOMNPOCHI, HEOOXOAUMBIE ISl OpPraHU3allid COOCTBEHHOW IESATENbHOCTH U
COTPYIHHUYECTBA C MAPTHEPOM;

- OCYLIECTBJISATh B3aMMHBIA KOHTPOJb M OKa3blBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aUMOIIOMOILLIb;

-aICKBATHO MCIIOJIb30BATh PEYb IS IUIAHUPOBAHUS U PETYJIALIMU CBOEH IEATEIBHOCTH;

- AIEKBaTHO MWCIOJIb30BAaThb pPEYEBBIE CpPENCTBA [JUIA PELICHUA  Pa3IMYHBIX
KOMMYHUKAaTUBHBIX 3aJay; BJIAJECTh YCTHOM U INHUCBMEHHOW pEUYbl0; CTPOUTH
MOHOJIOTMYECKOE€ KOHTEKCTHOE BBICKA3bIBAHMUC,

- OpraHu3OBBIBaTb M IUIAHUPOBATH Y4EOHOE COTPYAHMYECTBO C YUYUTEIEM U
CBEPCTHUKAMH, ONPEAEIATh UENH U (PYHKIIMH YYACTHUKOB, CIIOCOOBI B3aUMOJEHCTBUS;
TUTAHUPOBATH OOIIHE CIIOCOOBI padOTHI;

- OCYILECTBIIATh KOHTPOJIb, KOPPEKIMIO, OLIEHKY IeUCTBUI NapTHEPA, YMETh YOEXK/1aTh;

- paboratb B Trpynine — YCTaHaBIWBaTh pabodyue OTHOMmEHUS, 3PHEKTHBHO
COTPYAHMYATh M CIIOCOOCTBOBATH MPOJAYKTHUBHOW KOOIEpall; UHTErpUPOBATHCA B
IPYIILY CBEPCTHUKOB M CTPOUTH IMPOIYKTUBHOE B3aUMOJECHCTBUE CO CBEPCTHHKAMH U
B3POCIIBIMU;



- OCHOBaM KOMMYHUKAaTHUBHOU pediekcu;

- WCIOJBh30BaTh aJICKBATHBIC SI3BIKOBBIC CPEICTBA ISl OTOOpPAKEHUS CBOMX UYBCTB,
MBICJICH, MOTUBOB U IOTPEOHOCTEH;

- 0TOOpakaTh B peuyu (omucaHue, OOBSICHEHHUE) CONEpPKaHUE COBEPIIACMBIX JCHCTBUI
Kak B (hopMe TpOMKOM COIMATU3UPOBAHHOM peyH, TaK U B (hopMe BHYTPEHHEH PEUH.
Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE JAelicTBUS

- OCHOBAM peash3aIiiy MPOSKTHO-NCCIEI0BATEILCKON A TeILHOCTH;

- MPOBOJIUTH HAOIIOJIEHUE U KCIIEPUMEHT O]l PYKOBOJCTBOM yUUTEINS;

- OCYIIECTBIIATh PACHIMPCHHBIH TOWCK WH(OpPMAIMU C HCIOJIH30BAHUEM PECYPCOB
o6ubnuorek u Murtepuera;

- cO3/1aBaTh U MPeoOpa30BbIBATH MOJIEIH U CXEMBI JIJISl PEIICHUs 3a/1a4;

- OCYHICCTBJISITH BBIOOp HambOosiee S()QPEKTUBHBIX CIIOCOOOB pEIIeHUS 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

- 1aBaTh OIpeeSICHNE TTOHATHUSIM;

- YCTAaHABIMBATh MPUINHHO-CIICACTBEHHBIC CBSI3H;

- OCYUIECTBJISTH JIOTMYECKYIO OMNEpPAIMIO YCTAHOBJICHHS POJIOBUIOBBIX OTHOIICHU,
OTPaHUYCHHE TTOHSATHS;

- 000011aTh MOHATUS — OCYIIECTBIISATH JIOTHUECKYIO ONEpaIfio epexoaa OT BHIOBBIX
MPU3HAKOB K POJOBOMY ITOHSATHIO, OT TOHATHS C MCHBIIMM OOBEMOM K IOHSTHIO C
OOJIBLIINM 00BEMOM;

- OCYIIECTBIJISITH CPaBHEHUE, CEPHUAIMIO U KJIACCU(PUKAIINIO, CAMOCTOATEIHLHO BbIOMpas
OCHOBAHWSI I KPUTEPUU TSI YKa3aHHBIX JJIOTHYECKUX OTEpaInii;

- CTpPOUTHh KIACCU(DUKAIIMIO HA OCHOBE JUXOTOMHYECKOTrO JeNieHus (Ha OCHOBE
OTpULIAHUA);

- CTPOUTH JIOTUYECKOE PAaCCYXKJIEHWEe, BKIIOYAIONIEE YCTAHOBICHHE MPUYUHHO-
CJICJICTBEHHBIX CBSI3CH;

- OOBSCHATH SIBJCHUS, IIPOIECCH, CBSI3M W OTHOIICHWS, BBISBISEMBIE B XOJC
HCCIIeIOBaHNUS;

- OCHOBaM 03HAKOMHUTEILHOTO, U3YJAIOIIEeT0, YCBAMBAIOMIETO U MTOMCKOBOTO UTCHHS;

- CTPYKTYpUPOBaTh TEKCTHI, BKIIIOYAss YMEHHE BBIJCISTH TJIABHOE M BTOPOCTEIEHHOE,
TJIaBHYIO MJICI0 TEKCTa, BEICTPAUBATD MOCJIEI0BATEILHOCTH OMUCHIBAEMBIX COOBITHIA;

- pabotaTth ¢ MeTapopaMu — MOHUMATH MTEPEHOCHBIN CMBICT BBIPAXKEHUH, TOHUMATh U
yHoTpeOssiTh O00OpPOTHI PEYM, IMOCTPOCHHBIE HAa CKPBITOM YNOJA00JEHUH, OOpa3HOM
COMKCHUH CJIOB;

- OCHOBaM pe(ICKCHBHOTO YTSHHS.

OcCHOBBI Y4€OHO — UCCJIEI0BATEILCKOM U MPOEKTHOI 1eATeILHOCTH

- IJJAHUPOBATHh W BHITIOJNHATH y4eOHOE HMCCIEAOBAaHUE M YYCOHBIN MPOEKT, MCTIOIB3YS
o0opyaoBaHUE, MOJICIIH, METOBI U IPUEMBI, aJIEKBATHBIC UCCIIENYEMOM TpodieMe;

- BBIOMpaTh M UCTIOIh30BaTh METOBI, PEIICBAHTHBIC pacCMaTpUBAEMOM mpodieme;

- pacrno3HaBaTh U CTaBUTh BOMPOCHI, OTBETHI HA KOTOPHIE MOT'YT OBITh MOTYYEHBI MMyTEM
HAy4YHOT'O  HUCCJEAOBAaHMs, OTOMpATh  aJE€KBAaTHbIE  METOJbl  HCCIIEOBaHUS,
(GhOopMyIHPOBATH BHITEKAIOIINE U3 UCCIICIOBAHUS BHIBOIHI,

- HUCIOJNIb30BaTh TaKHE€ MAaTEMAaTHUYECKHE METOAbl W TPHUEMBI, KaKk aOCTpakius Hu
ujcaIn3aIus, JT0Ka3aTeIbCTBO, MOKA3aTebCTBO OT MPOTHBHOTO, JTOKA3aTEbCTBO IIO
aHAJIOTHH, ONPOBEPKEHNE, KOHTPIIPUMED, UHITYKTUBHBIC U JEAYKTUBHBIC PACCYKICHUS,
MOCTPOCHUE M MCTIOJTHEHUE alTOPUTMA;



- UCIOJIb30BaTh TAaKHE€ €CTECTBEHHO-HAYYHbIE METOAbl M MPUEMBI, KaK HaOIIO[CHUE,
MMOCTAHOBKA TMpPOOJIEMBI, BBIJIABUKEHUE  «XOpPOLIEH THUIOTE3bD», SKCIEPUMEHT,
MOJACIUPOBAHUE, HUCIOJB30BAHUE  MATEMAaTHYECKUX  MOJENEH, TEOpEeTUYECKOe
000CHOBaHME, YCTAHOBJICHUE TPAHUI] TPUMEHUMOCTH MOJICJIA/TEOPHUH;

- HCMOJB30BaTh HEKOTOPHIE METOJbl TMOJY4YEHUsI 3HAHUM, XapaKTepHbIe IS
COLIMANIBHBIX W HUCTOPUYECKUX HAYK: IOCTAHOBKA MpPOOJIEMBI, OMPOCHI, OMHCAHUE,
CpPaBHUTEILHOE HUCTOPUYECKOE OTMCaHuUeE, 00BsICHEHUE, HCII0JIb30BaHUE
CTATUCTUYECKUX JIAHHBIX, UHTEpIpeTalus (PakToB;

- SICHO, JIOTHYHO M TOYHO W3JlaraTh CBOKO TOYKY 3PEHMs, HCIIOIB30BATh SI3BIKOBBIS
CpEeICTBa, aJieKBaTHbIC 00CYKIaeMol MpooIeme;

- oTM4Yath (PAaKThl OT CYKJIEHUH, MHEHUHW U OIICHOK, KPUTHYECKHM OTHOCUTHCS K
CYXKJICHUSIM, MHEHHSIM, OIIEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHMUS;

- BUJETh U KOMMEHTHUPOBATHb CBSI3b HAYYHOIO 3HAHUS M LEHHOCTHBIX YCTAHOBOK,
MOPAJIbHBIX CYXIEHUU MPU MOJYYEHUHU, PACIPOCTPAHCHUU W MPUMEHEHUU HAYYHOTO
3HAHUSL.

Pa6ora ¢ TekcToM: mouck HHGOPMANUM U TOHUMAHUE TPOYUTAHHOTO

1. opueHTHpOBATHCS B CO/IEP>KAHUU TEKCTA M IOHUMATh €r0 1eJIOCTHBINA CMBICI:

— ONpENENsATh MNIABHYIO TeMY, OOIIYIO 11eJIb WM Ha3HAUYEHUE TEKCTA;

— BBIOMpAaTh M3 TEKCTa WIM MPUAyMaTh 3arojoBOK, COOTBETCTBYIOIIMI
COJIEpKAHHIO U OOIIIEMY CMBICITY TEKCTa;

— (GopMyIHUpOBaTh TE3UC, BHIPAKAIOIINA OO CMBICHT TEKCTa;

— NPEIBOCXHUILATh COJIEPKAHUE TMPEIMETHOrO IUlaHa TEKCTa MO 3arojloBKY W C
OMOpPOW Ha MPEABIAYIINHN OIBIT;

— OOBSACHSTH MOPSIIOK YaCTEH/MHCTPYKIIUH, COJIEPIKALTUXCS B TEKCTE;

— COINOCTABJISITh  OCHOBHBIE  TEKCTOBbIE UM  BHETEKCTOBBIE  KOMITOHEHTHI:
OOHapyXUBaTh COOTBETCTBHME MEXJY YacThblO TEKCTa M ero oOmel wujee,
c(hopMyJIMPOBAHHOI BOMPOCOM, OOBSACHITH HAa3HAYEHHUE KAPThI, PUCYHKA, MOSCHSITH
yacTy rpaduka Wik TabIUIbI U T. 1.;

2. HaxoauTh B TeKcTe Tpedyemyro wuHopManuio (mpolOeratb TEKCT TJia3aMu,

OTIPEENSATh €r0 OCHOBHBIC 3JIEMEHTHI, COMOCTABIATH (DOPMBI BhIpaKEHUS WH(GOpMAITIT
B 3aIpOCe M B CAMOM TEKCTE€, YCTAaHABIIUBATD, SIBJISFOTCS JIM OHU TOXKJIECTBEHHBIMU HITH
CUHOHMMHUYECKUMU, HAXOJUTh HEOOXOIUMYIO STUHUITY MHPOPMAIINH B TEKCTE);

3. pemaTh y4eOHO-TTO3HABATEIBHBIE U y4eOHO-TIPAKTHYECKHUE 3a/auH, TpeOyroIme
MOJTHOTO U KPUTUIECKOTO MTOHUMAHUS TEKCTA:
— ONpENeNATh Ha3HAYEHHE PAa3HBIX BUOB TEKCTOB;
— CTaBUTH Tepe]; cCO00M 1eNb YTCHHS, HAMPABIIAS BHUMAHHUE HA TOJIC3HYIO B JaHHBIH
MOMEHT MH(OPMAIIHIO;
— pa3nuyaTh TEMbI ¥ MOATEMBI CTIICIIHAIEHOTO TEKCTa;
— BBIJICTIATH HE TOJBKO TJIABHYIO, HO ¥ H30BITOYHYIO HH(OPMAIIHIO;

— IIPOTrHO3HUPOBATD ITOCIICIOBATCIbHOCTD U3JIOKCHUA Hﬂeﬁ TCKCTA,
— COIIOCTAaBJISITb PA3HBIC TOYKHU 3PCHHA W Pa3HbIC HWCTOYHHUKHU I/IH(I)OpMaI_[I/II/I 10

3aJaHHOU TEME;
— BBITIOJIHATH CMBICJIOBOE CBEPTHIBAHUE BBIICJICHHBIX (DAKTOB U MBICTICH;



— (opMUpOBaTh Ha OCHOBE TEKCTa CUCTEMY apryMEHTOB (JOBOJOB) I OOOCHOBAHUS
ONpeAeNEHHON MO3ULINY;

— NOHUMATh TYIIEBHOE COCTOSIHUE MEPCOHAXKEN TEKCTA, COMEPEKUBATD UM.

Pabora ¢ TekcToM: mpeodpa3oBaHue U MHTepHpeTanns MHPOPMAIUHT

- CTPYKTYypUpOBaTh TEKCT, WCIOJb3Yysd HYMEpAIMI0 CTPaHMIl, CIHCKH, CCBHUIKH,
OTJIaBJICHHUE; TPOBOAUTH MPOBEPKY MPABOMUCAHUS; HUCIIONH30BATh B TEKCTE TaOJIUIIHI,
M300paKeHNUS;
- TIpeoOpa3oBbIBaTh TEKCT, HCIONB3Ys HOBBIE (POPMBI MpPEACTaBICHHUS WH(GOPMAIUU:
dbopmynbl, TpadukH, AUArpaMMbl, TaOnHWIBl (B TOM 4YHCIE JHHAMHYECKHE,
DIIGKTPOHHBIE, B YAaCTHOCTH B TMPAKTUYECKHX 3aJadax), IMEPEXOAUTh OT OIHOTO
MIPEICTABJICHUS JIAHHBIX K IPYTOMY;
- UHTEPIIPETUPOBATH TEKCT:

— CpaBHHMBaTh W TMPOTHUBOIMOCTABIATH 3aKIIOYEHHYIO B TEKCTEe HH(OPMAIIHIO
Pa3HOTO XapaKTepa;

— OOHapyXMBaTh B TEKCTE JIOBO/IbI B MOATBEP>KICHUE BbIIBUHYTHIX TE3UCOB;

— JIefaTh BBIBOJIBI U3 C(HOPMYITUPOBAHHBIX MOCHUIOK;

— BBIBOJUTH 3aKJIIOYEHHE O HAMEPEHUH aBTOPA WJIU TJIAaBHON MBICIH TEKCTA.
PadoTa ¢ TekcTOM: OlleHKA HH(OPMALMHU
1. OTKIUKATHCS HA COACPIKAHUE TEKCTA:

— CBSI3BIBaTh MH(OpPMAIHMIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSMU U3 JPYTUX
HMCTOYHUKOB;

— OLIEHMBATh  YTBEPXACHUS, CJCIaHHbIE B TEKCTE, HCXOJsi U3 CBOUX
MIPEACTABICHUNA O MUPE;

— HaXOJIUTh JIOBOJIBI B 3AIIUTY CBOCH TOUKHU 3PEHUS;
2. OTKIUKAThCS Ha GOpPMY TEKCTa: OIICHUBATh HE TOJIBKO COACP)KaHUE TEKCTa, HO U €ro
¢dbopMmy, a B LIEIOM — MaCTEPCTBO €r0 UCTIOTHEHMUS;
3. Ha OCHOBE HMEIOIIMXCA 3HAHUW, XU3HEHHOr'O OIbITa MOABEPraTh COMHEHUIO

JOCTOBEPHOCTh ~ UMerollelicas  uHpopMaluy, OOHapyKUBaThb  HEJOCTOBEPHOCTh
nojgyyaeMoil mHpopMaluu, npodensl B HGOPMAllMd U HAXOAUTh MYyTH BOCIIOJIHEHUS
ATUX TPOOEIIOB,;

4. B mnpouecce pabOTbl C OJHUM WJIH HECKOJIbBKHMMH HWCTOYHHKAMU BBISBISThH
COJIEpIKAILYIOCS B HUX MPOTUBOPEUNBYIO, KOHQIIMKTHYIO HH(OPMALHUIO;

5. KCMONIBb30BaTh MOJYYEHHBIM OMNBIT BOCHPUATHS HMH(DOPMALMOHHBIX OOBEKTOB IS
o0oraIieHys 4yBCTBEHHOI'O OIbITa, BHICKA3bIBATh OL[EHOYHBIE CYKJIEHUS U CBOI TOUKY
3pEHUs O MOJIYYEHHOM COOOIIEHUH (MPOYUTAHHOM TEKCTE).

6. Kpumuuecku OMHOCUMbCA K PEKIAMHOU UHGopmayuu,

[. Haxooumuv cnocoodwvl NPOBEPKU NPOMUBOPEUUBOU UHGOpMaYyULL,

Oopamenue ¢ ycrpoiicreamu UKT

* MPaBWJIbHO BKIIFOYATh U BBIKITIOYaTh ycTpolictBa KT, BXOAUTE B OmepaioHHy 0
CHUCTEMY W 3aBepliaTh pabOTy C HEW, BBIMOJIHATH 0a30BbIC JICHCTBUS C 3KPAHHBIMHU
oOBekTamu (TIepeMeIIeHne Kypcopa, BhIICICHHE, TPSIMOE TIepeMEIIeHIE, 3alIOMUHAHIE
U BBIPE3aHMUeE);



* BBIBOJUTH HMH(pOpMalMio Ha OyMmary, MpaBUJIbHO OOpallaThCsd € PACXOAHBIMU
MaTtepuaaaMu;

* cOOMIOIaTh TPEOOBAaHUS TEXHUKH OE30MAaCHOCTH, THUTHUCHBI, JPTrOHOMUKH H
pecypcocOepexenust npu padore ¢ ycrpoiictBamu MKT, B 4acTHOCTH ydMTHIBAIOILINE
cnenuuKy paboThl C pa3IMYHBIMH SKPAHAMH.

e moakmodaTh yctpoiictBa MKT k snekTpudeckumM W HMHQPOPMAITMOHHBIM

CETSM, UCIIOJIb30BaTh AKKYMYJISATOPHI,

* coenuusTh ycrporctBa MKT (0510ku KOMIIbIOTEpa, YCTPOMCTBA CETEM, MPUHTEP,
MIPOEKTOP, CKAHEP, U3MEPUTENbHbBIE YCTPOMUCTBA U T. JI.) C UCIOIb30BAHUEM MPOBOJAHBIX
1 OECIPOBOIHBIX TEXHOJIOTUH;

® OCYIIECTBIATH HH(OPMALIMOHHOE IMOJAKIIOUEHUE K JIOKAIbHOM CeTH U

riobanbHOM cetu HTepHeT;

® BXOJWUTHh B HH(POPMALMOHHYIO Cpey 00pa30BaTEIbHOIO YUPEKICHUS, B TOM
yucie yepe3 MHTepHer, pa3meniate B UHOOPMALIMOHHONW Cpele pazIudHbIe
UH(GOpPMALIMOHHBIE O0BEKTHI;

dukcanus U300paskeHnil 1 3ByKOB

* OCYUIECTBJIATh (PUKCALIMIO U300PAKEHUI U 3BYKOB B XOJI€ Ipoliecca 00CyXKIeHNu,
MIPOBEICHUS IKCIIEPUMEHTA, MPUPOJHOr0 Ipolecca, (GUKCALUI0 XO0Aa U PEe3ylbTaToB
MPOEKTHOM JEATEIbHOCTH;

* YYUTBIBATh CMBICI U COJEpKaHHE AEATEIbHOCTH MPU OpraHu3alu (PUKCalNH,
BBIIETIATH JUIsl (PUKCALIMU OTJENIbHBIE AIEMEHThl 00BEKTOB U MPOIECCOB, 00ECTIEUNBATh
KauyecTBO (PUKCALUU CYIECTBEHHBIX 3JIEMEHTOB;

* BeIOUpaTh TexHnueckue cpeactsa UKT nns ¢ukcanum m3o0pakeHuil U 3ByKOB B
COOTBETCTBHH C ITOCTaBIECHHOW LIEIBIO;

* IPOBOAUTH  00paboTKy  1udpoBbIX  ¢oTorpaguii €  HUCIOIB30BAHUEM
BO3MOXHOCTEN CIELUAIBHBIX KOMIIBIOTEPHBIX MHCTPYMEHTOB, CO3/1aBaTh NPE3EHTAL[UU
Ha OcHOBE LU(PPOBBIX poTorpaduii;

* IPOBOAUTH  00pabOTKYy  LHMQPPOBBIX  3BYKO3alUCEH C  HMCIOJIb30BAaHUEM
BO3MOXHOCTEM  CIIEIMAJIBHBIX  KOMIBIOTEPHBIX  HMHCTPYMEHTOB,  IPOBOJUTH
TpaHCKpUOMpPOBaHKE HU(PPOBBIX 3BYKO3ANUCEH;

* OCYILECTBIIATh BHUAECOCHEMKY W MPOBOJWUTH MOHTaX OTCHATO Marepuana c
UCIIOJIb30BAaHUEM BO3MOXKHOCTEH CIIEIMAJIBHBIX KOMIIBIOTEPHBIX HHCTPYMEHTOB.

Co3naHue NUCbMEHHBIX COO0IIEHU I

CO3/1aBaTh TEKCT HA PYCCKOM SI3BIKE C UCIIOJIB30BAHUEM CJIEIIOTO JECATUIAIBLIEBOIO
KJIABUATYPHOTO NMHChMa;

* CKAHUPOBATh TEKCT U OCYILIECTBIIATh PACIIO3HABAHNE CKAHUPOBAHHOI'O TEKCTA;

* OCYILECTBIIATh PEAAKTUPOBAHUE U CTPYKTYPHUPOBAHHE TEKCTA B COOTBETCTBHUH C
€ro CMBICIIOM CPEJICTBAMH TEKCTOBOT'O PENAKTOPA;

* co3ZaBaTh TEKCT Ha OCHOBE pacliM(pOBKU ayquo3alucH, B TOM 4YHCIIE
HECKOJIBKUX YYAaCTHUKOB OOCYKJIEHHUS, OCYUIECTBJISATh IHUCbMEHHOE CMBICIOBOE
PE3IOMUPOBAHNE BBICKA3bIBAHUH B X0/1€ 00CYXKICHUS;

* HCIIOJIb30BAaTh CpeACTBa oOpdorpaduyeckoro M CHHTAKCHUYECKOIO KOHTPOJISA
PYCCKOr0 TEKCTa U TEKCTAa HA MHOCTPAHHOM SI3bIKE.

Co3nanue rpadpuyeckux 00beKTOB



CO37aBaTh  pa3JIUYHble  T'E€OMETPUYECKUE  OOBEKTBI C  HCIOJh30BaHUEM
BO3MOXKHOCTEH CIIEIMAIbHBIX KOMITBIOTEPHBIX HHCTPYMEHTOB;

* CO3/1aBaTh JMArpaMMbl Pa3IUYHBIX BUIOB (UITOPUTMHUYECKHE, KOHIIETTYalIbHBIEC,
KJaccu(UKAIMOHHBIC, OpraHW3AIlMOHHBIC, POACTBA MW Jp.) B COOTBETCTBHHU C
pelraeMbpIMA 3a1a9aMU;

* cO3/aBaTh CICHMATIM3UPOBAHHBIE KapThl W JAWAarpaMMbl: Teorpaduueckue,
XPOHOJIOTHYECKHE;

* co3aBarh rpaduueckue oOBEKTHI MPOBEICHUEM PYKOM MPOW3BOIBHBIX JIMHUM C
HCITOJIb30BAaHUEM CIEITUATM3UPOBAHHBIX KOMITBIOTEPHBIX HHCTPYMEHTOB U YCTPOMCTB.

KoMMmyHukanusi u conuajbHOe B3aUMoAelicTBHE

* BRICTYNaTh C  ayJUOBUJICONOAJCPKKON, BKIIOYAs  BBICTYIUICHHE  TEpen
JVCTAaHIMOHHOW ayIUTOPUEN;

* yJacTBOBaTh B OOCyxJeHuu (ayauoBuaeodopyMm, TEKCTOBBI Qopym) ¢
WCIIOJIb30BaHUEM BO3MOXHOCTeH MHTEepHETA;

* HCTIOIH30BaTh BO3MOXXHOCTU DJEKTPOHHOM TOYTHI JJisi HWH(POPMAIMOHHOTO
oOMeHa;

* OCYIIECTBIIATh  OOpa30BaTE€IbLHOE  B3aUMOJCHCTBHE B  MHGOPMAIMOHHOM
MPOCTPAHCTBE O0PA30BATEIHHOTO YUpEXKACHHS (MOJyYEeHUE W BBIMOJHEHUE 3aJaHUM,
MOJIYYCHUE KOMMEHTApHEB, COBEPIICHCTBOBAHWE CBOEH paboThl, (OpMHpPOBAHUE
nopTdonmno);

* COOI0/1aTh HOPMBI MH(OPMAIIMOHHON KYJIBTYPhI, STUKH W TpaBa; C yBaKCHUEM
OTHOCHUTHCS K YaCTHOUM mH(pOpMaIu 1 WHOOPMAITMOHHBIM ITPaBaM IPYTUX JIFOICH.

IHouck u opranusanus XpaHeHus1 UHGOpMaLUU

WCITOJIB30BAaTh Pa3IMYHbIC TPUEMBI TTOMCKA WHGopMaIu B VIHTepHETE, MTOMCKOBEIE
CEPBUCHI, CTPOUTH 3AMPOCHI I MOUCKA WHPOPMAIIUA U aHAJIM3UPOBATH PE3YIbTAThI
TIOVCKA;

* HCTIOJIh30BaTh MPUEMBI MMOMCKAa MH(POPMAIMA HA MEPCOHAILHOM KOMITBIOTEPE, B
MH()OPMAITMOHHON Cpejie YUPEKICHHUS U B 00pa30BaTeIbHOM MPOCTPAHCTRE;

* HCIIOJIh30BaTh PA3IMYHbIE OMOJIMOTEYHBIC, B TOM YHCIIC DJICKTPOHHBIE, KaTajloTH
JUTSI TIOUCKA HEOOXOMMBIX KHHT;

* UCKaTh MHGOPMAIIUIO B Pa3JIMUHBIX 0a3aX JaHHBIX, CO37aBaTh M 3aIOIHATH 0a3bl
JAHHBIX, B YACTHOCTH UCIIOJIb30BAaTh PA3IMYHEIC ONPEACIUTEIH;

* dopMupoBaTh COOCTBEHHOE HH(POPMAIMOHHOE TPOCTPAHCTBO:  CO3/JaBaTh
CHUCTEMBbI TANOK W pa3Memarb B HUX HYXHbIC HWH(POPMAIMOHHBIE WCTOYHUKH,
pasmemath nHpopmaruio B IHTEpHETE.

AHaau3 nHpopMaIun, MaTeMaTHYecKasi 00padoTKa JaHHBIX B HCCJIeI0BAHUN

BBOJIUTH PE3YJIBTATHl U3MEPECHUN U Ipyrue MUGpoBbIe JaHHBIC 1T UX 00pabOTKH, B
TOM YHCJI€ CTATUCTUYECKON M BU3YyaJIU3aIlUH;

* CTPOHWTHh MAaTEMaTHIECCKUE MOJICTIH;

* MPOBOJIMTHh IKCIIEPUMEHTHI M HWCCJIENOBAHMS B BHUPTYAJIbHBIX Ja0OpPATOPUAX IO
€CTEeCTBEHHBIM HayKaM, MaTeMaTHUKe U HH(OpMaTHKe.

MoaeaupoBaHue, IPOEKTHPOBAHUE U YIIPaBJIeHHUE

MOJICJIMPOBATH C UCIIOJIb30BAHUEM BUPTYAJIbHBIX KOHCTPYKTOPOB;

* KOHCTPYHUPOBAaTh W  MOJCIHUPOBaTH C  HCIOJIB30BAHHEM  MaTepUaIbHBIX
KOHCTPYKTOPOB C KOMIIBLIOTEPHBIM YIIPaBIECHUEM U 00paTHOU CBS3bIO;

* MOJICITMPOBATH C UCITOJIb30BAaHUEM CPEIICTB MPOTrPaMMHUPOBAHUS;



* IPOCKTUPOBaTh W OPraHU30BBIBATH CBOK HHIWBHIYAIBHYIO U T'PYIIIOBYIO
NEeATENbHOCTh, OPraHU30BBIBATH CBOE BpeMs ¢ ucnonb3oBannem UKT.

IlpeaMeTHBIMH pe3yJibTATAMHM H3Y4YeHUS TIpeaMera «MareMaTukay SBISFOTCS
CIEYIOIINE YMEHHUSI.

7-# KJaace.

Auare0pa

Hcnonvzoéams TpuU pelIEHUH MaTeMAaTUYECKUX 3a4ad, UX OOOCHOBaHMMU U
MIPOBEPKE HANIEHHOTO PEIIeHUs] 3HaHUE O:
- HATypaJbHBIX, LEJIBIX, PAlMOHAIbHBIX, HPPALUOHAIBHBIX, IEHCTBUTEIbHBIX

YHUCax;
- CTEIMEHU C HATYpaJIbHBIMU MMOKA3aTENISIMU U UX CBOMCTBAX;

OJHOWIEHAX W IMPaBUJIaX JICUCTBUM C HUMU;
MHOTO4YJICHAX Y NMpaBUiIax JCUCTBUU C HUMU,

dbopmyax COKpanEHHOro YMHOKCHHUSI;

TOXICCTBAX, MCTOAaX A0KA3aTCIILCTBA TOXKICCTB,

JIMHEWHBIX YPABHEHUAX C OAHOM HEM3BECTHOU M METOAAX UX PELICHHUS;

CUCTEMAaxX JIBYX JINHEWHBIX YPABHEHUW C JBYMS HEU3BECTHBIMU M METOJAX MX
peLIeHHUS.

- Bvinonnsame neucTBUs ¢ OJJHOYJICHAMH U MHOTOYJICHAMU;

- Y3Haeéamb B BBIpAXEHUSIX (POPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS U MIPUMEHSIThH
X,

- packiaoviéams MHOTOWICHBI HA MHOKHTEIIH,

- 8bINONHAMb ~ TOXKIECTBEHHBIE MpPeoOpa3oBaHUsl LENbIX  alredpandecKux
BBIPAKCHUU;

- 00Ka3bl8amb MPOCTEHUIINE TOXKIECTBA;

- HaxoO0umbs YUCJIO COYETAHUN U YKCIIO pa3MEILCHUI;

- peuiambs JIMHEWHBIE YPABHEHUS C OJTHOM HEU3BECTHOM;

- pewiamv CUCTEMbI JIByX JIMHEHHBIX YPaBHEHUW C JBYMsS HEU3BECTHBIMHU
METOIOM TOJICTAHOBKH M METOJIOM aJIreOPardeCKOro CI0KEHUS;

- peuwiamsb TEKCTOBBIE 33/1a4M C TIOMOIIBIO IMHEUHBIX YPABHEHUN U CUCTEM;

- HAX00umbs PEIICHUS <CKM3HEHHBIX» (KOMIETEHTHOCTHBIX) 3ajJa4, B KOTOPBIX
HCTIOJIb3YIOTCA MaTEMAaTUYECKUE CPEICTBA;

- co30agamb TPOAYKT (pe3ynbTaT MPOEKTHOW AESTEIbHOCTH), ISl U3YyUYEHUS U
OMHUCAaHUSI KOTOPOTI'O UCIOJIB3YIOTCS MAaTEMAaTUYECKUE CPEICTRA.

/-1 KJ1acc.
I'eomeTpus
Ucnonvzosames Tipu pelIeHUH MaTEMaTHUYECKUX 3ajJad, UX OOOCHOBAaHUM U
MMPOBEPKE HANJIEHHOIO PEIIEHUs 3HAHUE O:
- OCHOBHBIX T€OMETPUYECKUX TMOHATHUIX: TOYKa, NpsMas, IUIOCKOCTh, JyY,

OTPE30K, JIOMaHasi, MHOI'OYT'OJIbHUK;



- OIpEACIICHUH YTJia, OUCCEKTPHUCHI YIJIa, CMEXKHBIX U BEPTUKAJIBHBIX YIJIOB;

- CBOMCTBAaX CMEKHBIX U BEPTUKAIbHBIX YTJIOB;

- ONpEACIICHUH PAaBEHCTBA T'€OMETPUYECKUX (QUryp; MNpU3HAKAX pPaBEHCTBA
TPEYroJIbHUKOB;

- TEOMETPUUECKUX MeECTax TO4YeK; OHCCEeKTpHUce yria U  CEPEeIUHHOM
MEPIIEHAUKYIISIPE K OTPE3KY KaK TEOMETPUUYECKUX MECTaX TOUYEK;

- ONPEACICHUH NapasuIeNbHbBIX NPSAMBIX; TPU3HAKAX U CBOWCTBAX IMapaJUICIbHBIX
MPSMBIX;

aKCHOMeE NapaJlIeIbHOCTH U €€ KPaTKOW UCTOPUH;

dbopmysie CyMMBI YTJIOB TPEYTOJIbHUKA;

ONPENEICHUU U CBOUCTBAX CPEIHEN JTMHUU TPEYT OJIbHUKA,

teopeMe Daneca.

HpuMeH}ln’Zb CBOMCTBA CMEXXHBIX U BCPTUKAJIBHBIX YIJIOB IIPHU PCIICHUH 3a/1a4;

HaxoOumsv B KOHKPETHBIX CUTYAIIUSIX PaBHbIC TPEYTrOJIbHUKHU U JIOKA3bIBATh MX
PaBEHCTBO;

- ycmauaenuéams — TMApaJUIENIbHOCTh  MPSMBIX W NPUMEHATh  CBOMCTBA
napajuiesIbHbIX MPSMBIX;

- NpUMeHsMb TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA;

- UCNONL308aMb TEOPEMY O CPEAHEHN JIMHUM TpeyroibHuKa U teopemy dDaneca
IIpU PELICHUU 33/1a4;

- HaxoOumbs PEUICHUS <CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX
UCIIOIb3YIOTCS MAaTEMaTUYECKUE CPENICTBA;

- co30asamb TPONYKT (PE3yNbTaT MPOEKTHOW NEATENbHOCTH), JJISl M3YUYCHHS U
OMUCAaHUs KOTOPOT'O UCTOIb3YIOTCSI MAaTEMAaTUUECKUE CPECTBA.
BoinyckHuk HaydyuTcess B 7kiacce (IJI UCNOJIL30BAHUS B NMOBCEIHEBHOM KM3HU U
o0ecneyeHUsi BO3MOKHOCTH YCIIEIIHOTO NMPOAOJIKEeHUs 00pa3oBaHusl Ha 0a30BOM
YPOBHe)

JIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYECKO JIOTUKHU
1
e OmnepupoBatb Ha 0a30BOM YpPOBHE TMOHSTUSMH: MHOXECTBO, JJIEMEHT

MHO>KECTBA, OJMHOKECTBO, TPUHAIJICKHOCTb;
® 3aJlaBaTh MHOXXECTBA MEPEUUCIICHUEM UX JIEMEHTOB;
e ornepupoBaTh Ha 0a30BOM YpOBHE TMOHSITUSIMH: OIpEACICHUE, aKCUoMa,
TEOpeEMa, JI0Ka3aTeIbCTBO;
® NPUBOJAWUTH TIPUMEPHI M KOHTPHOPUMEPHI JI1 TOATBEPKHEHUS CBOMX
BBICKA3bIBaHUI.
B noBceHeBHOI KM3HU M NPHU U3YYEHUH APYTUX NPeAMETOB:

1 .

31ech U Janee — paclo3HaBaTh KOHKPETHBIE TPUMEPHI OOIIMX MOHATHH 110 XapaKTEePHBIM NTPU3HAKaM, BBIIOIHSATh
JIEWCTBHS B COOTBETCTBHH C ONPEAEIEHUEM M IPOCTEHIINMH CBOHCTBAMH TIOHSTHH, KOHKPETH3UPOBATh IPUMEpaMH 001IHe
TOHSTHS.



® 1CNOJIb30BaTh IpaUuecKkoe MPEICTAaBICHUE MHOXECTB IS OINHUCAHUS
pealIbHBIX MPOLECCOB U SIBJICHUH, IIPU PELISHUH 3a7a4 IPYruX Y4eOHbIX PEIMETOB.

Yucaa
e OmnepupoBarh Ha 0a30BOM YpOBHE MOHATHUSMH: HaTypajibHOE YHCIIO, IIEJI0e

YKCII0, OOBIKHOBEHHAs ApOo0b, AeCATHYHAs JpOOb, CMEIIaHHAs APOOb;

® WCIIOJIb30BaTh CBOMCTBA YMCENI W TMpaBWiIa JICUCTBUUA NPU BBITOJHEHUU
BBIYHCJICHUM;

® HCHOJIb30BaTh MPU3HAKU JeIUMOCTA Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU
BBIYMCJICHUN U PEIICHUU HECIIOKHBIX 3a/1a4;

®  BBINOJHATH OKPYTJICHUE PAIIMOHAIBHBIX YMCEI B COOTBETCTBUU C MPABUIIAMHU

® CpaBHUBATH YMCIIA.
B noBceHeBHOM KM3HU M NPHU U3YYEHUH APYTUX NPeAMETOB:

® OIICHUBATh PE3YJIbTAThl BBIYMCICHUN MPU PEUICHUH IPAKTUYECKUX 3a/ad;

® BBINOJHATH CPABHEHUE YHCEI B PEATIbHBIX CUTYAIUAX;

® COCTaBJATh YMCIIOBBIE BBIPAKEHUSI MPU PELUICHUU NPAKTUYECKUX 3a/1ad U
3a/1a9 U3 APYTUX YICOHBIX IIPEIMETOB.

TosxkaecTBeHHbIE IPeo0pa3oBaHUA
e BbINONHATH HECIOXHBIE NpeoOpa3oBaHUsl [Jsi BBIUYMCICHUS 3HAYEHUI

YHUCJIOBBIX BBIPAKECHUMN, COAEPHKALIUX CTENICHHU C HATYpPaJIbHbIM ITOKA3aTEIIEM;

® BBINOJHATH HECJIOXKHBIE MPEe0Opa3oBaHMs IIETbIX BBIPAKEHHUIH: PacKphIBaTh
CKOOKH, MPUBOJIUTH MOJIOOHBIE ClIaraeMbI¢;

® WCHONB30BaTh (HOPMYJIBI COKPAIIEHHOTO YMHOXEHUS (KBaApaT CYMMBI,
KBaJpaT Pa3HOCTHU, Pa3HOCTh KBAJPATOB) [JIsi YIPOIICHUS BBIYMCICHUN 3HAYCHUU
BBIPAXKCHUU

YpaBHeHUs M HEpaBEHCTBA
e OmnepupoBarb Ha 0a30BOM YPOBHE TMOHATHUAMH: PABEHCTBO, YHCIOBOE

PaBEHCTBO, YPaBHEHHUE, KOPEHb YPAaBHCHMS, pCIICHUE YPABHEHUS, YHUCIOBOE
HEPABEHCTBO;

® [POBEPATH CIPABEIJIUBOCTh YUCIOBBIX PABEHCTB ;

® pelaTh CUCTEMBbI HECIIOKHBIX JTUHEUHBIX YPABHECHUM;

® TIPOBEPSATH, ABJISCTCS JIA TAHHOE YKUCIIO PEIICHUEM YPABHEHHUS ;
B noBcegHeBHOI KM3HU U NIPHU U3YYEHUH APYTUX NMPEAMETOB:

® COCTaBIATh W pEIIATh JIMHEHMHBIE YPaBHEHHUsS TIPU pEIICHUW 3aj1ad,
BO3HHUKAIOIIUX B APYTUX YU4EOHBIX MpEIMETaX.
DyHKIUU

e Haxoauts 3HaueHue GyHKIMU MO 3aJTaHHOMY 3HAYEHUIO apryMEHTa;

® HaxOJWTh 3HAYCHHWE apryMeHTa II0 3aJlaHHOMY 3HA4YCHUI0 (YHKIHMH B
HECJIOKHBIX CUTYaIUAX;

®  OIPEIEIATH MOJT0XKEHNUE TOUKH IO €€ KOOpANHATAM, KOOPAUHATHI TOYKH IO €€
TOJIOKEHUIO Ha KOOPJIMHATHOM TIOCKOCTH;



® CTpOuTh rpaduK JTUHEHHOU PYHKITNU

e omnpeAeniaTb NpUOTMKEHHBIE 3HAYEHUS KOOPAMHAT TOYKH IEpECcCeUeHHUs
rpadukoB QyHKIIHIA
B noBceHeBHOI KM3HU U TIPH U3YyYE€HHHU APYTHUX NMPEIMETOB:

® CMONB30BaTh TpaQuUKU peajJbHBIX TPOIECCOB W 3aBHCHUMOCTEH s
ONPENEIICHUS UX CBOMCTB ;

® HCIOJB30BaTh CBOMCTBA JUHEHHON (yHKUMH U ee rpaduK NpHU pelieHUuU
3a/1a4 U3 JpYruX yueOHbIX PEAMETOB.

CraTtucTika v Teopusi BepOosITHOCTENH
e liMerp mpencTaBieHHE O CTATUCTUYECKUX XaPaKTEPUCTHUKAX, BEPOSTHOCTH

CIIy9aifHOTO COOBITHS, KOMOWHATOPHBIX 3a7a4ax;

e pemarh TMPOCTEHIINEe KOMOWHATOPHBIC 3aJa4ll METOJIOM TMPSIMOTO U
OpPTaHU30BaHHOTO Tepedopa;

® TIPEICTaBIATH JIAHHBIC B BUC TaOUI, TUarpamMmm, rpaukoB;

e unuTaTh WHQPOPMAIHMIO, TPEICTABICHHYIO B BHIE TaONWIBI, JUATPaMMEI,
rpaduka;

® OIIpeaAciIiATb OCHOBHBIC CTATUCTUYCCKHEC XaPAKTCPUCTHUKH YHUCIIOBBIX Ha60p0B;

B IIOBCC)IHCBHOﬁ JKU3HU M IIPH U3YYCHUH IPYIUX NpeaMeToB:
® OICHHMBATHb KOJUMYCCTBO BO3SMOKHBIX BApUAHTOB MCTOAOM Hepe60pa;

® CpaBHHMBATh OCHOBHBIC CTAaTUCTHMUECKHE XapaKTEPUCTUKH, MOJYYEHHBIE B
MpOIIEeCCE PEIICHUs TPUKIIAHOM 3a/1a4M, U3YUECHUS PEaIbHOTO SABJICHUS,
TekcToBBIE 3aJaUYH

e PemaTe HECIOXHBIE CIOKETHBIE 3aJlaud  pa3HbIX TUIIOB Ha  BCE
apudMeTHIEeCKre JeUCTBU;

® CTPOWUTH MOJIEIh YCIOBUA 3a1aud (B BHUAEC TaOJUIbI, CXEMbI, PUCYHKA WJIU
YpaBHEHMS1), B KOTOPOI JIaHbl 3HAUYCHUS JIBYX W3 TPEX B3aUMOCBS3aHHBIX BEIUYMH, C
IIEJIBI0 TIONCKA PelIeHUs 3aa4H;

® OCYIIECTBIATh CIOCOO TMOMCKAa pelIeHUs 3aJadd, B KOTOPOM pPaccCyKJICHHUE
CTPOUTCS OT YCIOBHUS K TPEOOBAHHUIO HIIM OT TPEOOBAHUS K YCIIOBHIO;

® COCTaBJIATH IUIAH PEUICHUS 3a]1auu;

®  BBIJICJATH ATAIlbl PEIICHUS 3a/1a4H;

® UHTEpIPETUPOBATH BBIUKMCIHUTEIBHBIE PE3yJbTaThl B 3ajayde, HCCIEI0BATh
MOJIy4Y€HHOE PEIICHUE 3a/1a4H;

® 3HATh pa3IMYKUe CKOPOCTEH OO0BEKTa B CTOSIYEH BOJIE, MPOTUB TEYEHUS U T10
TEUEHUIO PEKU;

e pellaTh 3a/1a4M Ha HAXOXKJCHUE YaCTH YMUCJIa ¥ YKUCJIa IO €ro 4YacTu;

e pemaTh 3a7ayd pa3HbIX THUMOB (HAa paboOTy, HA TOKYNKH, Ha JIBH)KEHHUE),
CBSI3BIBAIOIINX TPU BEJIMUUHBI, BBIJICIATh STU BEIMUUHBI U OTHOIIICHUSI MKy HUMH;



® HaXOIWUThb IIPOLHCHT OT 4YHCJI4, YHUCIIO II0 IIPOOCHTY OT HCIo, HAXOIUTb
IMPOUCHTHOC CHMIKCHUEC NI ITPOLCHTHOC IMMOBBINICHHUEC BCIIMYNHBI,
¢ pfuaTtb HCCIOXKHBIC JIOTMYCCKHUC 3aJa49 MCTOAOM paCCYX(ﬂGHHﬁ.

B noBceagHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:
® BBIJIBUIaTh THUIIOTE3Bl O BO3MOYKHBIX MNPEIEIBHBIX 3HAYEHUSAX HCKOMBIX B

3a/1a4€ BEJIMYUH (JIe7aTh NPUKUAKY).
I'eomerpuueckune Gpurypsi

e OmnepupoBarh Ha 6a30BOM YPOBHE MOHITUSIMU T€OMETPUUECKUX PUTYD;

e m3BJEKaTh MH()OPMAIMIO O TEOMETPUYECKHX (UTYypax, MPEACTABICHHYIO Ha
4yepTeKax B IBHOM BUJIE;

® [PUMEHSTh IJis PElICHUs 3a/lady TeOMEeTpUYECKUe (PaKThl, €CIU YCIOBUS UX
NPUMEHEHUS 3aJ]aHbl B IBHOU (opMme;

e pemiaTh 3aJa4d Ha HAXOXKJIEHWE T€OMETPUUECKHUX BEJIMYMH MO o0pa3uam Uiu
ITOPUTMaM.
B noBceqHeBHOM JKM3HU M IIPH U3YYE€HHHU APYTHX NPEIMETOB:

® CIIOJIb30BAaTh CBOMCTBA I'€OMETPUYECKUX (QUIYp JUIsl PELICHHUS TUIIOBBIX
3a/lay, BO3HHUKAIOIIMX B CHUTYalUSX IOBCEIHEBHOW MW3HM, 3aJlay MPAKTHYECKOIrO
COJIEpKaHUS.

OTHO1ICHUA
e OmnepupoBarh Ha 0a30BOM YpPOBHE MOHATHUSAMH: PAaBEHCTBO (UIYp, paBHbIE

(burypsl, paBEHCTBO TPEYTOJIHHUKOB, MapaLICIHLHOCTh MPSMBIX, TEPICHANKYIIPHOCTD
MPSIMBIX.
B noBceaHeBHOM KM3HU M NIPHU U3YYEHUH APYIUX NPEAMETOB:

® HCHOJIb30BaTh OTHOILIEHUS JJIsl PELICHUS MPOCTEHIIMX 3a7a4, BO3HUKAIOLINUX
B pEaJIbHOM KU3HU.

N3mepenns U BEIYMCICHUSA
e DBbINONHATE HW3MEpEHUE JIMH, PACCTOSHHUM, BEIWYMH YIJVIOB, C IIOMOIIBIO

MHCTPYMEHTOB JUIsl U3MEPEHUH JIJIMH U YTJIOB;

® [pPUMEHATh (POPMYJbl NEPUMETPA, IUIOWEAAM M 00bEMA, IUIOLIAU
HOBEPXHOCTH OTAEJIBbHBIX MHOIOTPAHHUKOB IIPU BBIYMCIEHUSX, KOTJA BCE JaHHbIE
UMEIOTCS B YCIIOBUU;

B noBceHeBHOM KM3HU M NIPU U3YyYE€HHHU APYTHX MPeIMETOB:
® BBIUUCIATH PACCTOSAHMS HAa MECTHOCTH B CTAHJIAPTHBIX CUTYalMSIX, TUIOLIAAH

B TMPOCTEHIIHMX Cily4yasX, HOPUMEHATh (OPMYJbl B MPOCTEUIIMX CHUTyalHsIX B
IIOBCETHEBHOM KU3HU.

I'eomeTpuyeckue nocTpoeHust
e l300paxkaTh TUIIOBBIC TIOCKKUE (PUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKH U

C TIOMOILIbIO UHCTPYMEHTOB.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU JPYTUX NPeIMETOB:



® BBHINOJHATH MPOCTEHINIME TMOCTPOCHHs] HA MECTHOCTH, HEOOXOIHUMbIE B
pEANIbHOU JKU3HMU.

I'eomeTpuyeckne npeodpazoBaHus
e Crpoutrb Qurypy, CUMMETPUUYHYIO JaHHOW (UType OTHOCUTEIBHO OCU H

TOYKH.

B noBceHeBHOM KM3HU M NIPU U3YYE€HHHU APYTHUX NMPeIMETOB:
® pAaCMO3HABaTh ABMKEHUE OOBEKTOB B OKPYKAIOIIEM MHUPE;

® pAacCMO3HABaTh CUMMETPHUUYHBIE (PUTYPHI B OKPYKAIOILIEM MUPE.

Hcropust MmaTeMaTUKH
e OmnuceiBaTh OTHEJIbHBIE BBIJAIOIINECS PE3YJIbTAThl, MOJIYYEHHBIE B XOHAE

pa3BUTHUSI MATEMATUKU KaK HAYKU;
e 3HAaThb NPUMEPbl MATEMAaTUYECKUX OTKPBITMM W KX aBTOPOB, B CBSI3U C
OTE€YECTBEHHOW U BCEMUPHON UCTOPHUEM;
® [IOHMMATh POJIb MATEMAaTUKH B pa3BuTuu Poccum.

MeToabl MATEMATHKH
e BriOuparh NMogxoasimuii H3y9eHHBIM METOJT JUIS PEIICHUH U3YYEHHBIX THIIOB

MaTeMaTUYECKUX 3a]1ay;
e [lpuBoauTh NMpHUMEpPH MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B OKPYXKAIOLIEH

JIEUCTBUTENHHOCTU U MTPOU3BEICHUSX UCKYCCTBA.

BbInNyCKHMK MOJYYMT BO3MOKHOCTH HAYYHUTHCHA B 7 KJacce I oOecrevyeHust

BO3MOKHOCTH yCIIEIIIHOTO MPOAOJI2KeHUS 00pa30BaHMs HA 02a30BOM M yIJIy0JEHHOM

YPOBHSIX

J1eMeHTbI TECOPHHU MHOZKECTB U MaTeMaTH4YeCKOM JIOTUKH
2
L4 Onepupoeamb NORAMUAMU. onpe()eﬂeime, meopema, axKkcuoma, MHoaIcecnaeo,

Xapakxmepucmuku MHONCECMBA, dNeMeHN MHONCECMEA.

® onpedenamsv NPUHAONIEHCHOCHb INeMEHMA MHOHNCECM8Y, 00bEOUHEeHUI0 U
nepeceyeHur0 MHONCeCms,

®  300a8amb MHONCECMBO C NOMOWDbIO NEPEeHUCTeHUS INEMEHMOB8, CI08ECHO20
OnUCaHusl,

®  CcMpoumb B8blCKA3LIGAHUSL, OMPUYAHUS BbICKA3bIBAHUIL.
B noBce1HeBHO KM3HU U NIPH U3YyYE€HHHU APYTHUX NMPEIMETOB:

® cmpoumv Yenouku YMO3AKIIOUEeHUNl HA OCHOB8e UCNOAb3068AHUS NPAGUIL
JNO2UKU;

®  UCNONL308AMb MHONCECMBA, ONepayul ¢ MHONCeCmeamu, ux epaguueckoe
npeocmaeienue 0 ONUCAHUS PealbHbIX NPOYUECCO8 U SGLEHULL.

Yucia
e  Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPATLHBIX YUCET, MHOHMCECBO

yeivlx yucel.

% 3/1ech U Janee — 3HATh ONpE/IENeHHE IOHATHS, YMETh TOSCHSTh €r0 CMBICILYMETh HCIIONB30BATh IOHSTHE M €r0 CBOHACTBA
IIPU MIPOBEICHUH PacCyKIACHUH, TOKa3aTeNbCTB, PEIICHIH 3aa4.



®  NIOHUMAMb U 00BACHAMb CMBICA NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCHA,

®  BLINOJHAMb GLIYUCTEHUS, 6 MOM UYUcCle C UCNONb308AHUEM NPUEMOS
DPAYUOHATILHBIX 8bIYUCTEHULL,

®  GLINOJHAMb OKPY2IEeHUE PAYUOHANLHBIX YUCETl C 3A0AHHOU MOYHOCbIO,

® ynopsaodouusamsv yucia, 3aNUCAHHbIE 8 Ude OOBLIKHOBEHHOU U O0eCSAMUYHOU
opoou,

o naxooums HOJ/[ u HOK uucen u ucnonvzosams ux npu peuienuu 3a0ay.

B HOBCCI[HEBHOﬁ KU3HU M TIIPH U3YYCHUH IPYIruxX NpeamMeToB:
®  NPUMEHANb npasuia I’lpu6ﬂ1/l.9fC€HHblx BbIYUCTICHUU npu pewerHuu

NPAKMUYeCcKUx 3a0a4 U peuleHul 3a0ay Opyeux y4eOHvix npeomemos;

®  GLINOJIHAMb  CPABHEHUe  Pe3VIbMAmo8  GbIYUCICHUN  Npu  peueHuu
NPAKMUYECKUX 3a0a4, 8 MmoM YUcie NPUOIUNCEHHBIX BbIYUCTEHUL,

® cocmaenamv U OYEHUBAmMsb  YUCIO0Bble  BbIPAJCEHUA NPU  peuleHuu
NPAKmMu4ecKux 3a0a4 u 3a0ay u3 opy2ux y4eonHvix npeomemos,

® 3anucvléamv U OKpPY2IAMb HUCIOBble 3HAYEHUS PEeabHbIX BelUdUH C
UCNONIL308AHUEM PASHBIX CUCTEM USMEPEHUSL.

ToxnecTrBeHHbIE IPe00pPa3oBaHUA
e Onepuposamsv NOHAMUAMU CIMENEHU C HAMYPATbHbIM NOKA3AMeNeM,

®  GLINONHAMb NPeoOPA308AHUSL YENbIX BbIPANCEHUU: OeUCmBUsl ¢ 0OHOUIeHAMU
(cnooicenue, vluUMAanUe, YMHOJICEHUE), OelUCmeuss ¢ MHO2OUIeHAMU (ClLodCeHuUe,
gbluumanue, YMHONCEHUE),

®  GLINOJIHAMb PA3NONHCEHUE MHOSOUIEHO8 HA MHONICUMENU OOHUM U3 CHOCO008:
BblHeceHue 3a CKOOKY, 2pYynnuposKa, UCNOIb308anHue Gopmynr COKPAUWEHHO20
VMHONCEHUS,

®  gblOeNAMb K8AOPAM CYMMbL U PASHOCIU OOHOYIEHO8,

®  gblOeNAMb KBAOPAM CYMMbL UNU PASHOCMU O8YYIEHA 8 BbIPAICEHUSX

B noBceaHeBHOM KU3HU U NPU U3YYEHNH IPYTUX NMPEAMETOB:
®  BHLINOIHAMb NPeodPA306aHUs ANCeOPAUUECKUX BbIPAJCEHUN NPU peuleHUU

3a0a4 opyaux yueOHuIX npeomMemos.

YpaBHeHUS U HEPABEHCTBA
e  Onepuposamsv NOHAMUAMU. YPABHEHUE, HEPABEHCIMBO, KOPEHb YPABHEHUS.

® peuamo JIUHelUHble ypaeHeHus U YpPAaeHEHUA, Cc800UMbIE K JIUHEUHbIM C
nomMoubio MOoNCOECMBEHHBIX npeo6pa306anu12;
® pewuams YpaeHeHus cnocobom PA3N0IHCEHUA HA MHOIMNCUMETIU,

B IIOBCC)IHCBHOﬁ KU3HU M IIPH U3YYCHHUH IPYIuX NMpeaMeToB:
® cocmaendms U peuiantb JUHelHble YpAaBHEeHUA, K HUM 0600}11/141/!60}1, cucmemabl

JIUHEUHBIX YPAGHEHUL,



®  GLINOJIHAMb OYEHKY NpABOON000OUs Pe3ylbmamos, NOAy4aemvlx npu
peuieHuU JTUHEeUHbIX VPAGHEeHULl U CUCTEM JIUHEUHbIX YPAGHEeHUll Npu peueHuu 3a0ay
Opy2ux yueoHvix npeomemos;

® gulOUpamb COOMEEMCMEYIWUe YPAGHEHUS, UX CUCMEMbl Ol COCMABIEHUS
Mamemamuyeckou Mooeiu 3a0aHHOU PeanbHOl CUMYyayuy uid NPUKIaoHou 3a0aqu,

®  yMemb UHMEPNPEmupos8ams NOJLYYEeHHbIN NPU peueHUulU YPAGHEeHUs, CUCTEeMbl
pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanibHOl CUMYayuu Uiy NPUKIAOHOU 3a0ayul.
DOyHKUNHA

o Onepuposamv NOHAMUAMU. DYHKYUOHATbHASL 3A8UCUMOCTb,  QYHKYU,
epaghux yHxkyuu, cnocodbvl 3a0anusi QYHKYUU, apeymeHm u 3HaveHue QYHKYuu,
o0b1acms onpeoeneHust U MHOMCECMB0 3HAYEHUN (DYHKYULUL.

®  COCmMagAmy YpasHeHus NPAMOU NO 3A0AHHBIM YCILOBUAM. NPOX0OsWell uepes
08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0Oodwel uepe3 OAHHYI0 MOYKY U
napaiienrbHol OAHHOU NPAMOL,

B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:
®  ULIIOCMPUPOBAMb C HOMOWDBIO 2PAQUKA  PeanbHylo  3a8UCUMOCMb  ULU

npoyecc no ux xapakmepucmuxam,

TekcTOBBIE 3a1aYN
e Pewams npocmoule u ClOdCHBIE 3A0a4U PA3HLIX MUNOSE, A MAKJCe 3a0aqu

NOBLIUEHHOU MPYOHOCMU,

®  UCNONL308aMb PA3HLIE KpAMKUe 3aNuUci KAk MOOeiu MeKCmO8 CILONCHLIX
3a0ay 0151 NOCMPOEHUsL NOUCKOBOU CXeMbl U PeuleHUst 3a0ay;

®  paziuuams Mooeilb MeKCma U MoOelb peulenus 3a0a4u, KOHCMpPYUposams K
OOHOU MOOeNU peuleHUsl HECIOHCHOU 3A0adU pasHble MOOeNU MmeKcma 3a0ayu,

®  3HAMb U NPUMEHAMb 00a CROCODA NOUCKA peuleHus 3a0ay (om mpebo8anusl K
VCA08UIO U OM YCI08USL K MPeDO8AHUI0);

®  MO0enUPOBaAmsb PACCyHcOeHUs NPU NOUCKe peuleHus 3a0ay ¢ NOMOWbIo epagh-
cxembvl;

®  8blOCNIAMb IMANBL PEULeHUSL 3A0AUU U COOEPHCAHUE KAHCO020 dMANA;

®  yuemb GblOUPAMbL ONMUMATLHBIL MEMOO peueHUus 3a0a4u U 0CO3HABAMb
8bI00p Memooda, paccmMampueams paziuinble Memoobvl, HAX00UmMb pPA3Hble peuleHus
3a0auu, eciu 603MONCHO,

®  aHanusUpo8amsv 3ampyOoHeHUs NPU peuleHuu 3a0ay;

®  GLINONHAMb  pA3IUYHbIE  NPeobpa308anus — NPEONONCeHHOU  3adauu,
KOHCMPYUpo8ams HOBble 3a0ayu U3 OAHHOU, 8 MOM YUCle 0OpamHule;

®  UHmMEPNPemuposams bIHUCTUMENbHbIE Pe3YIbMamyl 8 3a0aye, UCCLe008amy
NOIY4eHHOoe peulenue 3a0a4u,



®  QHAIU3UPOBAMb BCEBO3MOINCHBIE CUMYAYUU B3AUMHO20 PACNONIONCEHUS 08YX
00beKmMo8 U U3MEeHeHUue UX XapaKmepucmux npu COBMeCmHOM OBUNCEHUU (CKOPOCMDb,
8peMsl, paccmosiHue) npu peuleHun 3a0ay Ha 08UdICeHUe 08yX 00beKmMo8 KaK 6 00HOM,
Max u 8 NPOMUBONOJONCHLIX HANPABIECHUAX,

®  UCCIe008amb BCEBO3MOICHbIE CUMYAYUU NPU PeueHUU 3a0ay HA O0B8UINCEHUe
no peke, paccmampusamys pazHsle CUCEMbl OMCYEémMa,

® pewambs pazHoOOPA3HLIE 3A0AYU «HA YACTIUY,

® pewamsb U  000CHOBbIBAMbL  C80e  peuwleHue  3a0ad  (vl0enimob
MAmMemMamuyeckyro OCHO8Y) Ha HAXOHCOeHUe Yacmu YUcid U 4Yucia no e2o0 4acmu Ha
OCHOB€ KOHKDEMHO20 CMbICAA OpoOU;

® ocosHasamv U  O00BACHAMbL  UOEGHMUYHOCMb  3A0a4  PA3HLIX  MUNOS,
CBA3BIBAIOWUX MPU BETUYUHBL (HA paOOMY, HA NOKYNKU, HA OBUJICEHUE). BbLOCIMb IMU
BEIUUUHbL U OMHOWIEHUS. MedCcOy HUMU, NPUMEHAMb UX NpU peuleHuu 3aoad,
KOHCMPYUpoeams cobCmeenHbvle 3a0ay YKA3AHHbIX MUN08;

® pewams 3a0a4u HA NPOYEHMbL.

® pewams jo2udecKue 3a0a4u pasHbIMU Cnocodamu,

B noBceaHeBHOM KU3HU M IPU U3YYEeHHH IPYTUX MPeAMETOB:
® guidenamb NpU peuleHuu 3a0ay Xapakmepucmuku paccMampusaemol 6

3a0aye cumyayuu, OmIUYHble OM pPealbHblX (me, Om KOMmOopwlX abcmpasuposanics),
KOHCMPYUPO8amsv HOGblE CUMYAYUU C YUEMOM IMUX XAPAKMEPUCMUK,

® pewamsb U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE PACCMOMPEHUs. DealbHbIX
cumyayuii, 8 KOMopwIX He mpedyemcsi MOYHbBIU GbIYUCTUMENbHBIL De3YIbman,

CrarucTuka v TeOpusi BepOATHOCTE
o Onepuposame NOHAMUAMU: CIMOAOUAMblE U KPY208ble OUAZPaAMMbl, MAOIULbL

OaHHbIX, CpedHee apugmemuyeckoe, MeOuana, Hauboivuiee u HauMeHbuiee 3HAYeHUs.
8bLOOPKU, PA3MAX BbIOOPKIUL,

® uzgrekamv uHpopmayuio, NPeOCMasieHHYI0 8 madbauyax, Ha ouazpammax,
epaghukax;

® cocmasnameb madbiuysbl, CMPOUmMs OUASPAMMBL U 2PAPUKU HA OCHOBE OAHHBIX,

® pewams 300a4U HA BbIYUCIEHUE BEPOSMHOCMU C NOOCYEMOM KOIUHeCmed
BAPUAHMOB C NOMOWBIO KOMOUHAMOPUKUL.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:
® u3gIeKaAmMb, UHMEPNPemuposams U Npeobpasoevleams  UHGOPMaAYUo,

npeoCcmasieHHy0 8 mabauyax, Ha OUASPaAMMAx, 2pagurax, Ompaxcarouyyro c8oUCmMea u
XapaxkmepucmuKky peaibHblX npoyeccos U A61eHU;

® onpeodenimes CMamMuUcCmMuyeckKue Xapaxkmepucmuxu 6blOOpOK no mabauyam,
ouazpammam, 2papuxkam, 6bINOIHAMb CPABHEHUE 6 3A8UCUMOCIU OM Yeau peuleHusl
3a0auu;

® Oyerueantb 6EPOANMHOCMb pedjlbHblX coobImull U A61eHUII.



I'eomeTpuyeckne purypsl

o  Onepuposams NOHAMUAMU 2EOMEMPULECKUX PUSYD;

® u36lEeKamb, UHMEPNPemuposams U npeoopazoevleams UHGOpMayuio o
2eoMempuiecKux Gueypax, npeoCcmasieHHyI0 Ha Yepmencax,

® npumenAmb 2eomMempuyeckue akmvl 01 peueHuss 3a0ad, 8 Mom yucie,
npeonoazaruux HecKOJIbKO UWa208 peuletus,;

® popmynuposams 6 NpOCMEUUUX CYHAAX CBOUCMBA U NPUSHAKU pueyp;

®  00KA3bIBAMb 2eOMEMPUYECKUE YIMBEPHCOCHUSL,

® grademv CMAHOAPMHOU Klaccugurayueli niockux gueyp (mpey2oibHUKos).

B noBcegHeBHOM KU3HU M IIPU U3YYEHHHU APYTUX NPEIMETOB:
®  UCNONL308aMb CBOUCMBA 2e0oMempudecKux ¢ueyp O peuieHus 3a0ay

npakmuuyeckoco xapakmepa u 3a0a4 U3 CMENCHbIX 0MCL;L{I’ZJZMH.

OTHOIIeHUA
o Onepuposamov NOHAMUAMU. PABEHCMBO hucyp, pasHvie pueypbl, pageHCcmeo

Mpey201bHUKO8, NapaiielbHOCHb NPAMbIX, NEPREHOUKYIAPHOCHb NPIMBIX.
B noBceqHeBHOM KM3HU M NIPU U3YyYE€HUHU APYTHX MPeIMETOB:

®  UCNONBL308aMb OMHOUIEHUS! O/l peuleHUs 3a0ay, G03HUKAIOWUX 8 DeanbHOuU
JHCUSHU.

N3mepenusi U BIYUCIEHUS
e  Onepuposamv npeocmasgieHusMu o ONuHe, NIOWaAoU, 00véme Kak

genuuunamu. Ilpumensamo gopmynvl niowaou, o6véma npu peueHur MHO2OULA208bIX
3a0ay, 8 KOMOpbIX He 6ce OaHHble NPeoCMmAslieHbl 56HO, A MpedVIOm BblUUCeHUL,
onepuposamsv  Oolee  WUPOKUM  KOAUYeCMBOM  (OpMyn  ONuUHbl,  NIOWAOU,
00bEMaAnpo8OOUmMs NPOCMble BLIYUCTEHUS HA 0O0LEMHBIX MENax,

® ¢opmyruposams 3a0ayu Ha GblUUCIEHUe ONUH, Naowacel U 00bEMO8 U
peuwamsy ux.
B noBceHeBHOI KM3HU M TP U3yYe€HHUH APYTHX NMPeIMETOB:

®  1POBOOUMb BLIYUCTEHUS HA MECIHOCTU,

®  NpUMeHAMb POPMYIbL NPU BLIYUCTEHUSIX 8 CMEHCHBIX YUEOHbIX NPeoMemax, 8
OKpYyIHcaowerl 0etiucmeumelbHOCmiL.

I'eomeTpuyeckue mocTpoeHust
e /300pasxxcams ceomempuueckue Gueypbl NO MeKCmO8OMY U CUMBOTbHOMY

ONUCAHUIO;

® CB0000HO ONepuposamv UEPMENCHLIMU UHCIPYMEHMAMU 8 HECH0NHCHBIX
CLYUasX,

®  GLINOJIHAMb NOCMPOECHUS MPEY2oIbHUKO8, NPUMEHAMb OMOebHble Memoobl
NOCMPOEHULl YUpKyiem U JAUHEUKOU U Nposooums npocmeluiue UcCie008anus Yucid
peuienut;

® u300padxcamv mMunosvie NiOCKue @ueypvl U 0OveMHble mena ¢ NOMOWbIO
NPOCMetUUx KOMNbIOMEPHLIX UHCMPYMEHMO8.



B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NMPEIMETOB:

®  GLINONHAMb HNpOCmelwue NOCMPOEHUs HA MeCMmMHOCMU, HeobXooumvle 8
PeanvbHOU HCUZHU,

®  OyeHUBamb pazmepuvl PEAbHbIX 00bEKMO8 OKPYICAIOUe20 MUpa.

Hcropus maTeMaTHKHU
e  Xapaxmepuzoeamsv 6KIAO  BbIOAIOWUXCA MAMEMAMUKO8 6  pa3eumue

mamemamuKk U UHBIX HAYYHbLX 06]161071’!81;{,'
®  JIOHUMAmMb pOjlb MAMeMAMUKU 6 pA36UmMuu Poccuu.

MeToanl MATEMATHKH
o Ucnonwv3ys usyuenHvie mMemoovl, NPo8oOUMsb O0KA3AMENbCMEO, GbINOJIHAMb

onposepoicenue;

® gulOUpamb  U3VUEeHHble MemoObl U UX KoMOumayuu 0N peuleHus
mamemamuyeckux 3a0ay;

®  UCNONBL308AMb MamMeMamuiecKue 3HaHus Ol ONUCAHUSL 3AKOHOMePHOCmell 8
OKpydHcalowell OeticmeumenbHOCMu U NPOU3BE0EHUAX UCKYCCMBA,

® NpuUMeHAmb  npocmeluiue  NpoSpaAMMHble  CPeoCmea U INeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbL NPU PeUleHUU MamemMamuidecKux 3a0ad.

8- KJacec.
Auredpa
Hcnonvszoéams Tpu pelIeHUH MaTeMaTUYECKUX 3aJad, X OOOCHOBAaHWU U
MIPOBEPKE HANIEHHOIO PEIICHUs] 3HAHUE O:
- anreOpanyecKkou 1poOu; OCHOBHOM CBOMCTBE ApOOU;

- TIpaBWJIax JACHCTBUM C aireOpanyecKuMu IpoOsIMH;
- CTCTEHSX C IEIBIMH IMOKA3aTeIIMU U UX CBOMCTBAX;
- CTaHJapTHOM BUJIE YMCIIA;

- QpynKkuuax y=kx+b, y=x%, y= E, WX CBOMCTBax U rpadukax;
X

- TMOHATUU KBAJPATHOIO KOPHS U apu(PMETHUECKOr0 KBaAPATHOI'O KOPHSI;

- CBOICTBax apu(PMeTHUEeCKUX KBAJIPATHBIX KOPHEH;

- GyHKIMHA y = /X , €€ CBOICTBAX M rpaduKe;

- (opMmyJie sl KOpHEN KBaJIpaTHOIO ypaBHEHUS;

- Teopeme Buera 1151 npuBei€HHOrO U 00IIEro KBaAPaTHOIO YPaBHEHMUS;

- OCHOBHBIX METOAAX PELICHUS LEJIbIX pPalUOHAIbHBIX YPAaBHEHHW: METOZE
pa3IoKEHUs Ha MHOXKUTEIU U METOE 3aMEHbl HEU3BECTHOM;

METOJIe pENICHUS IPOOHBIX PAIMOHATBHBIX YPABHCHHI;,

OCHOBHBIX METOJIaX PEIICHUSI CUCTEM PaIliOHATBHBIX YPaBHEHHIA.
Cokpawams anredpandeckue 1poou;

8bINOIHAMb apU(PMETHUECKUE AEUCTBUS C ANredpandyecKUMH Ipo0sIMH;

UCNONb308amb CBOMCTBA CTEMEHEW C ILETbIMU TOKa3aTelsIMU TPHU PEIIeHUU
3aj1a4;



- 3anucseieamsv 41Cila B CTAHIAPTHOM BUC,
- 6blnoJjiHAMb TOXKIACCTBCHHBIC Hp606pa3OBaHI/I$I palrOHAJIBHBIX BBIp&)KCHHfI;

. 2 k
- cmpoums tpaduku QyHKIMM y=Kkx+b, y=x°, y=— u ucmoiap3oBaTh HX

X
CBOWCTBA MPU PELIECHNHN 33134,

- gblyUCAAMb APUPMETUUECKUE KBAIPATHBIE KOPHU;

- NpuMeHsmb CBOWCTBA apU(PMETUUYECCKUX KBAJAPATHBIX KOPHEW TPU PEIICHUU
3a/1ad;

- cmpoums TpaduK (YHKIMH y=+/X M HCIOJb30BaTh €ro CBOWCTBA IPH
pELICHUH 3a/a4;

- peuiams KBaAPATHBIC YPABHEHUS;

- npumenams TeOpemMy Buera npu pemenuu 3aaau;

- pewiams 1ENbIE PALMOHAIBHBIE YPABHEHHUS METOJIOM pAa3joKEHUs Ha
MHOKHUTEIU U METOJIOM 3aMEHbI HEU3BECTHOM;

- pewams NPOOHBIC YPABHEHUS;

- peuiamsb CUCTEMbI PAIIMOHAIBHBIX YPABHEHUI;

- pewiamsv TEKCTOBBIE 33aJa4M C IIOMOLIBI0 KBAJPAaTHBIX M PALMOHAIBHBIX
YPaBHEHUI U X CUCTEM;

- HaxoOumbs PEUICHUS <GCKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX
HCIIOJIb3YIOTCS MaTEMATUYECKUE CPEICTBA;

- co30asamb TPONYKT (PE3yNbTaT MPOEKTHOW NEATENbHOCTH), ISl M3YUYEHHS U
OMMCaHUSI KOTOPOr'0 UCIIOIb3YIOTCS MATEMATUYECKUE CPEIICTBA.

8-# kaace.
I'eomerpusn

Hcnonvzo6ams TpU pelIEeHMM MaTEeMAaTUYEeCKMX 3aJady, UX OOOCHOBAaHUM U
IPOBEPKE HAMJIEHHOrO PElIeHNs] 3HAHUE O:
- OIPENEIECHUH MapajulesorpaMma, pomOa, NPsIMOYTOlbHHMKA, KBaApaTa; HX

CBOWCTBAX U NPU3HAKAX;

- ONPENENICHUU TpaIlelnH; JJIEMEHTAX TPANECLUU; TEOPEME O CpPEOHEU JIMHUU
Tpaneuuu;

- ONpENIEICHNH OKPYKHOCTH, Kpyra U UX 3JIEMEHTOB;

- TeopeMe 00 U3MEPEHHUH YIJIOB, CBA3AHHBIX C OKPYKHOCTBIO;

- ONpENIEICHNH U CBOMCTBAX KacaTeJIbHbIX K OKPYKHOCTH; TEOPEME O PAaBEHCTBE
JIBYX KacaTeJbHbIX, IPOBEAEHHBIX U3 OHOU TOYKH;

- ONpPEAECICHUHU BIMCAHHOU U ONIMCAHHOM OKPYXXHOCTEM, UX CBOMCTBAX;

- ONpPEACIICHUH TPUTOHOMETpUYECKHEe (YHKIHUM OCTPOrO yIja, OCHOBHBIX
COOTHOLIEHUW MEXAY HAMU;

- IpUEMAax PEIIEHUS MPSAMOYTOJIbHBIX TPEYT OJIbHUKOB;

- TPUTOHOMETpUYEeCKUX QyHKUUAX yriaoB oT 0 mo 180°;



TCOPEMEC KOCMHYCOB H TCOPEMC CUHYCOB;

pUuéMax peIeHus MPOU3BOJIBHBIX TPEYTOJIbHHUKOB;

dopmynax ISl IIIOMAAN TPEYTOJIbHUKA, TTapajlieiorpaMMa, Tpamneumy,
teopeme ITudaropa.

- [Ipumensamo IPU3HAKU U CBOWMCTBA  MapajuiesiorpaMmma, pomOa,
MPSAIMOYTOJIbHUKA, KBaJpaTa IIPU PELICHUH 3a/1a4;

- peuiams TPOCTEUIINE 3a]a4N Ha TPATEIHIO;

- Haxooumsv  TPAIyCHYID MEpy YIJIOB, CBS3aHHBIX C  OKPYKHOCTHIO;
YCTaHABJIMBATh UX PAaBEHCTRBO;

- NpuMeHsamb CBOWCTBA KAcaTENIbHBIX K OKPYKHOCTH IPU PEIIEHUU 3a/1ay;

- pewiamys 3aJ1a4d HA BIIMCAHHYIO U ONTMCAHHYIO OKPY>KHOCTb;

- 8bINOIHSAMb OCHOBHBIE T€OMETPUUECKHUE MOCTPOCHHUS C MOMOIIBI0 LUPKYIS U
JIMHEUWKH;

- HaxoOums 3HAYEHUSI TPUTOHOMETPUYECKUX (YHKIUMUA OCTpPOro yria dvepe3
CTOPOHBI IPSIMOYTOJILHOTO TPEYT OJIbHUKA;

- NpUMeHsAmMb COOTHOILICHUS MEXIYy TPUTOHOMETPUUYECKUMU (PYHKUHMSIMU MpHU
pEIIeHUH 3aj/1a4y; B YaCTHOCTHU, MO 3HAYEHUIO OHON M3 (DYHKIMI HAXOIUTh 3HAYCHUS
BCEX OCTAJIbHBIX;

- peuiams TPSIMOYTOJIbHBIE TPEYTOJIbHUKY;

- ¢800ums paboTy ¢ TpUroHOMeTpruYecKuMH GyHKIusIMHU yriaoB ot 0 mo 180° k
CIIy4aro OCTPBIX YIJIOB;

- npumeHams TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB ITPY PELICHUU 3a]a4;

peuianmsv NMMPOU3BOJIbHBIC TPCYTIOJIbHHUKH,

HaxoOoumy IUIOMIAJAN TPEYTOJIbHUKOB, MApaIIJICIIOrPaMMOB, TpaIeLnii;
npumensims Teopemy Iludaropa npu pemennn 3anay;

HAaxooums MPOCTEUIINE FT€OMETPUIECKUE BEPOSITHOCTH;

HAxoOums PEUICHUS <GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Jad, B KOTOPBIX
UCIIOJIb3YIOTCSl MAaTEMAaTUYECKUE CPE/ICTBA;

- co30asamb TNPOAYKT (pe3ynbTaT MPOEKTHOW AESATEIBHOCTH), ISl U3YyUYCHUS U
OINMHMCAHMSI KOTOPOT'O HCMOJIb3YIOTCSI MaTEMaTHUYECKUE CPEICTBA.

Boinycknuk HaydyuTtes B 8 kiacce (Il HCIIOJIb30BAHNS B NMOBCEAHEBHOM KU3HH H
o0ecneyeHUsi BO3MOKHOCTH YCIIEIIHOTO NMPOAO0JIKeHHUs 00pa3oBaHusl Ha 0a30BOM
YPOBHe)

JJieMEeHTHI TEOPUU MHOXKECTB U MATEMATHYECKOI JIOTHKH
3
e OmnepupoBarb Ha 0a30BOM YpPOBHE TOHSATUSMH: MHOXECTBO, JJIEMEHT

MHOXCCTBA, IIOAMHOXKXCCTBO, IIPHUHAIJIC)KHOCTD,

3 .

31ech U Jajnee — paclo3HaBaTh KOHKPETHBIE IPUMEPHI OOIIMX MOHATHH 110 XapaKTEPHBIM MPU3HAKAM, BBIIIOJIHATh
JIEWCTBHS B COOTBETCTBHH C ONPEAEIEHUEM M IPOCTEHIINMH CBOHCTBAMH TIOHSTHH, KOHKPETH3UPOBATh IPUMEpaMH 001IHe
TOHSTHS.



® 33/]aBaTh MHOYKECTBA IIEPEUYUCIICHUEM UX BJIEMEHTOB,;

® HAaXOIUTh IIepeceueHHe, OOBEAUHEHHE, IOJAMHOXKECTBO B MPOCTEUIINX
CUTYyaLUsIX;

e omepupoBaTh Ha 0a30BOM YpOBHE TMOHATHSMH: OIPEACICHUE, aKCHoMa,
TeopeMa, J10Ka3aTeIbCTBO;

® NPUBOJAWUTH NPUMEPBI MW KOHTPOPUMEPHI JJIsi MOATBEPKHEHUS CBOUX
BBICKa3bIBaHUM.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU JPYTUX NPEIMETOB:
® WCIONB30BaTh Tpaduueckoe TMPENCTAaBICHUE MHOXKECTB IS OMHMCAHUS

pEaIbHBIX MPOIECCOB U SIBJICHUH, IPU PEIICHUH 3a7a4 JIPYruX y4eOHBIX MPEIMETOB.

Yucaa
e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSMH: HAaTypPaJIbHOE YHCIIO, IIETI0C

YHUCJI0, OOBIKHOBEHHAs! APOOb, JECATHYHAS APOOb, CMEIIaHHas APoOb, palMoOHAILHOE
YHCII0, apU(PMETHUECKUI KBAIPATHBIN KOPEHB;

® JCIIOJIb30BaTh CBOMCTBA YMCEN M MpaBWIA JCUCTBUHW NPU BBIOJHEHUU
BBIUMCJICHUM;

® HCHOJIb30BaTh NPU3HAKU JenuMocTd Ha 2, 5, 3, 9, 10 npu BbINOJHEHUU
BBIYMCJICHUN U PEIICHUN HECIIOKHBIX 3a]1a4;

® BBINOJHATH OKPYTJICHUE PAlMOHAIBHBIX YUCET B COOTBETCTBUU C MPABUIIAMU;

® OLICHMBATh 3HAYEHHUE KBAJPATHOI'O KOPHS U3 MOJOKUTEIBHOTO 1IEJIOTO YHCIIA;

® pAcCHO3HABATh PALMOHAJIBHBIE U UPPALUOHAIBHBIC YUCTIA;

® CpaBHHUBATh YHUCIIA.

B IIOBCCI[HGBHOVI KU3HU M IIPH U3YYCHUH IPYIruX NMpeamMeToB:
¢ OLCHHMBATH PC3YJIbTAThL BBIUHCJICHU I IIPpU pCIICHUHA ITPAKTUICCKHX 3aaa4,

® BBINOJHATH CPABHEHUE YHCEII B PEATIbHBIX CUTYaIIUSAX;
® COCTaBJAATh YMCIIOBBIE BBIPAXKEHHS NPU PELUICHUM IPAKTUYECKUX 3a4a4 U
3a/1a4 U3 APYruxX Y4eOHBIX MPEIMETOB.

ToxknecTBeHHbIE TPEOOPA30OBAHUS
e BruIMOMHATE HECIOXKHBIC TIpeoOpa3oBaHUS JJI BBIYUCICHUS 3HAYCHUI

YHCJIOBBIX BBIPAXKEHUH, COJEPKALIUX CTENEHU C HATYypaJIbHbIM I1OKA3aTENEM, CTETIEHH C
LEJIBIM OTPULIATENIBHBIM IIOKA3aTEeNEM;

® BBINOJHATh HECIOXHbBIE MPEeoOpa3OBaHUs LENbIX BBIPAKEHUH: PACKPHIBATH
CKOOKH, IPUBOJIUTH MOJAOOHBIE CIIaracMbI¢;

® HCIOJNB30BaTh (OPMYJIBI COKPAIIEHHOTO YMHOXEHHS (KBaApaT CyMMBI,
KBaJpaT Ppa3HOCTH, Pa3HOCTb KBAJPaTOB) MJs YINPOIIEHUS BBIYUCICHUM 3HAUYECHUI
BBIPAKECHU;

® BBINOJHATh HECIOXKHBIE MPEoOpa3oBaHUs JPOOHO-TUHEHHBIX BBIPAXKEHUN U
BBIPAKEHUI C KBAJAPATHBIMU KOPHIMHU.
B noBceqHeBHOM JKM3HU M NIPH U3YYE€HHHU APYTHX NPEJIMETOB:



¢ JIOHMMATb CMBICJI 3allMCHU YKUCJIa B CTAHAAPTHOM BHAC,
¢ OIICpUPOBATH Ha 0a3oBOM YPOBHC IMOHATUCM «CTAHAAPTHAA 3aIIMCh YUCJIA).

YpaBHeHUS U HEPABEHCTBA
e OmnepupoBath Ha 0a30BOM YpOBHE TMOHATUAMH: PABEHCTBO, YHCIOBOE

PaBEHCTBO, YpaBHEHHUE, KOPEHb YPABHEHMS, pEIICHUE YPABHEHUS, YHUCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA;

® [POBEPATH CIPABEAIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pellaTh JUHEHHbIC HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOMASIIMAECS K
JIMHEHHBIM;

® pemaTh CUCTEMbI HECIIOKHBIX JIMHEMHBIX YPABHCHUH, HEPABEHCTB;

® TIPOBEPSTH, SABJISAETCS JIU JAHHOE YKCIIO PEIICHUEM YpaBHEHUS (HEPaBEHCTBA);

e pemiaTh KBaJpaTHbIE YpaBHEHUs 10 (opMysie KOpHEM KBaJapaTHOTO
YpaBHEHUS;

e p300paxaTh pPEIIeHUs HEPABEHCTB U MX CHCTEM Ha YHCIIOBOM MPSMOI.

B noBcenHeBHOM JKM3HU M NIPH U3YYECHHHU APYTHX NPEJIMETOB:
® COCTaBJIATh M pElIaTh JIMHEWHBIE YpPaBHEHHUS IMPU PELICHUU 3a/ad,

BO3HUKAIOIIUX B IPYTUX YYEOHBIX MIPEIMETAX.
DOyHKUNHA

e Haxonute 3HaueHne QyHKLIUU 0 33 JaHHOMY 3HAUEHUIO apTyMEHTa;

® HaxOIuUTh 3HAYEHUE apryMeHTa II0 3a/JlaHHOMY 3HA4YeHHI0O (YHKLIUU B
HECJIOKHBIX CUTyalUsIX;

®  OMNpEACNATh MOJ0KEHUE TOUKHU M0 €€ KOOPAUHATaM, KOOPJIMHATHI TOYKH I10 €€
MIOJIO’KEHHIO HA KOOPAUHATHOM IIJIOCKOCTH;

® CTpOUTh I'papyk TMHEHHOU DYHKLINH;

® [POBEPAThH, SBISETCA JIM JAHHBIA TpaduK rpapuKoM 3aJaHHOW (YHKLHH
(TMHEeHOM, 00paTHOM MPOMOPIIMOHAIBHOCTH);

e omnpeAeniarb NpUOMMKEHHBIE 3HAYEHUS KOOPAMHAT TOYKH IEpECeUCHHUs
rpadukoB QyHKIUI;
B noBceqHeBHOM JKM3HU M NIPU U3yYeHHHU APYTHX NPeIMETOB:

® JCIONB30BaTh TIpaUKu peabHBIX MPOLECCOB U 3aBUCUMOCTEH IS
ONpPEIEIICHUS UX CBOMCTB

® HCIOJB30BaTh CBOMCTBA JUHEHHOW (YHKIMU U €€ rpaduK NpU peuieHUuU
3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB.
CrarucTuka v TeOpusi BepOATHOCTE

e lMerh mpeACTaBIEHHE O CTATUCTUYECKUX XAPAKTEPUCTUKAX, BEPOSITHOCTH
CIIy4ailHOro coObITHS, KOMOMHATOPHBIX 33]a4ax;

e pemarh MpOCTEHIINEe KOMOMHATOPHBIE 3aJaud METOIOM TPSAMOIO U
OpPraHU30BaHHOTO TIepedopa;

® TPEJCTaBIATH JJAHHBIE B BUE TaOJIUI, 1UarpamMmm, rpaukos;



e yyTaTh HMH(pOpPMAIMIO, NPEJACTABICHHYIO B BHJE TaOJIMLBbL, JUArpaMMBbl,
rpaduxka;

®  OIpEAeNATh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKH YUCIOBBIX HAOOPOB;
B noBceqHeBHOM KM3HU M NIPU U3YYE€HUHU APYTHX MPeJIMETOB:

® OLICHUBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOJIOM IIepedopa;

® CpaBHMBaTh OCHOBHBIE CTAaTUCTHYECKUE XapaKTEPUCTUKH, IOJIYyYEHHBIEC B
IpOLECCE PELICHUs TPUKIIATHON 3a/1aui, U3YyUEHUsI pEaJIbHOTO SIBJICHMUS,

TexcTOBBIE 3aJavuun
e Pemarsn HCCJIOXKHBIC CIOKCTHBIC  3ada4d  pPa3HbIX  THIIOB Ha  BCC

apumeTuiyecKue AeiCTBUS;

® CTpOUTh MOJENb YCJIOBUS 3a7aud (B BHJE TAOJUIBI, CXEMbI, PUCYHKA WIIU
YpaBHEHHUs1), B KOTOPOI JIaHbl 3HAYEHUS JBYX U3 TPEX B3aUMOCBA3AHHBIX BEIUYMH, C
LEJbIO TIOKCKA PEIIEHUS 3a/1a4H;

® OCYHUIECTBJISTH CIOCOO MOMCKA pEelIeHUs 3a7aud, B KOTOPOM pACCY>KIEHUE
CTPOUTCS OT YCJIOBHSI K TPEOOBAHUIO WIIA OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PELICHUS 33/1a4U;

®  BBIJICJIATH ATaIlbl PEIICHUS 3a/1a4H;

® UHTEPNPETUPOBATH BBIUUCIUTENbHBIE PE3YNbTaThl B 3a7ade, HCCIEAOBATH
MOJIYYEHHOE PEIICHUE 3a/1a4H;

® 3HATh pa3IMuUe CKOPOCTEeH 00BEKTa B CTOSYEH BOJAE, MPOTUB TEUEHHUS U IO
TEUEHUIO PEKU;

® pelaTh 3a/1a4d Ha HAXO0XKAEHUE YaCTH YUCIIa U YKCIIA MO0 €ro YacTH;

e DpemaTh 337a4d pa3HBIX TUIOB (Ha paboTy, HAa MOKYIKH, Ha JBUKEHUE),
CBSI3bIBAIOIINX TPU BEJIMUUHBI, BBIJICISATh 3TU BEIMUUHBI U OTHOIICHUSI MKy HUMU;

® HaxOAWTh MPOLEHT OT YHUCJIA, YUCIO IO TMPOLEHTY OT HEro, HaXOAWUTh
NPOLIECHTHOE CHUKEHUE WJIU MTPOLIEHTHOE NOBBIIIEHUE BEJINYNHBI;

® pElIaTh HECI0XKHBIE JJOTHYECKHE 3aa4l METOIOM PACCYXKICHUN.

B noBceHeBHOM KM3HU M NIPU U3YyYE€HHHU APYTHX MPeIMETOB:
® BBIBUTAaTh TUIOTE3bl O BO3MOXKHBIX MPEACIIbHBIX 3HAUYCHUAX HMCKOMBIX B

3a/1aye BEIUYUH (JeN1aTh MPUKHUIIKY).

I'eomerpuyeckue purypsl
e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHITUSIMH FT€OMETPUUECKUX UTYD;

® U3BJIEKaTh MHGOPMAIIUIO O TEOMETPUYECKUX (DUrypax, MpeaCcTaBICHHYIO Ha
YEepPTEXKax B IBHOM BHUJIE;

® TPUMEHSTH JJIsl PElICHUs 3a/lady TeoMeTpUYecKre (akThl, €CIU YCIOBHUS UX
MIPUMEHEHUS 3a/1aHbl B IBHOU (popMe;

e pemaTh 3a7a4M Ha HAXOXKICHHE T€OMETPUUYECKUX BEIIMUMH MO0 00pasiaM Wiiu
aJIrOpUTMaM.
B noBcegHeBHOM KM3HU M NP U3YYEHUH APYTUX MPEAMETOB:



® HCIOJB30BaTh CBOMCTBA T'€OMETPUYECKUX (UTYp [JISi PEIICHHUS THUIIOBBIX
3a7a4, BO3HUKAIOIIMX B CUTyalMSX NOBCEIHEBHOW >XU3HU, 3aJa4 MPAKTUYECKOTO
COZIEpIKaHMUSL.

OTHO1ICHUA
e OmnepupoBarh Ha 0a30BOM YpPOBHE MOHATHUSAMH: PAaBEHCTBO (UIYp, paBHbIE

(burypsl, paBEHCTBO TPEYTOJIHHUKOB, MapPAILIEIbHOCTh MPSIMBIX, MEPICHIAUKYISIPHOCTD
MPSMBIX.
B noBceaHeBHOM KM3HU M NIPHU U3YYEHUH APYIUX NPEAMETOB:

® HCHOJIb30BaTh OTHOIIEHUS ISl PELICHUS MPOCTEHMIIMX 3a7a4, BO3HUKAOIINUX
B pEAIbHOM KU3HHU.

I/I3MepeHI/Iﬂ H BBIYHUCJICHUSA
e  BhINOJIHATH HU3MCPCHUC [JIMH, paCCTOHHHﬁ, BCIIMYMUH YIJIOB, C IIOMOHIbIO

WHCTPYMEHTOB JIJIsl U3MEPEHUMN JIJTUH U YTJIOB;

e TpuMEHATH GOPMYyNIBl TEpPUMETpa, IUIomMEAAM © 00bEMa, IUIIOMATU
MMOBEPXHOCTH OTHEJbHBIX MHOIOTPAHHUKOB IIPU BBIYUCIIEHUSAX, KOrJa BCE JaHHBIC
MMEIOTCS B YCIIOBUH;

e npumeHiaTh Teopemy I[ludaropa, dopmynbsl 1IomAAEH B MNPOCTEUIINX
CIIyYasx.

B noBceqHeBHOM KM3HU M NIPU U3YyYE€HHHU APYTHX NMPeEIMETOB:
® BBIUHCIATH PACCTOSHHS HAa MECTHOCTH B CTaHIAPTHBIX CUTYAIUSX, TUIOIIAIN

B MPOCTEUIUX CIydasX, NPUMEHATh (OpPMyJIbl B MPOCTEUIINX CUTyalUsIX B
HOBCEIHEBHOU KU3HU.

I'eomeTpuyeckue nocrpoeHus
e l300paxkaTh TUIOBBIE MIIOCKKUE (PUTYPBI U GUTYPHI B MPOCTPAHCTBE OT PYKH U

C ITIOMOUIIBI0 UHCTPYMEHTOB.
B noBceHeBHOI KU3HU U NPHU U3YYEHUH JAPYTUX NPeIMETOB:

® BBINOJHATH NPOCTEHUIINE TOCTPOCHUSI HAa MECTHOCTH, HEOOXOIUMbIE B
peAbHOU JKU3HHU.

Hcropust MmaTeMaTUKH
e OmnuchiBaTh OTAEIBHBIE BBIAAIOIIMECA PE3YJIbTAThl, IOJIYYEHHBIE B XOJE

pa3BUTHSA MAaTEMATUKHU KAK HAYKH;
e 3HaThb NIPHUMEPbl MAaTEMAaTHYECKUX OTKPBITUH M HX aBTOPOB, B CBS3U C
OTEYECTBEHHON U BCEMUPHOU UCTOPHEN;
® [IOHMMATh POJIb MAaTEMATUKH B pa3BuTuu Poccun.

Metoabl MaTeMaTHKH
e BpiOupaTh NOAXOASIINNA W3YyYEHHBINM METOA JIJIsl PELIEHUU U3YYEHHBIX THIIOB

MaTeMaTUYECKUX 3a]1ay;
e [lpuBoauTh mpUMEpbl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B OKpYyXKarouleu
JEUCTBUTEIILHOCTH U MIPOU3BEICHUSIX UCKYCCTBA.



BbInycKHHK MOJYYHT BO3MOKHOCTH HAYYHUThbCS B 8 KJjacce sl ob0ecrevyeHUs
BO3MOKHOCTH YCIIEIIIHOTO MPO/I0JIKeHUs1 00pa3oBaHusA HA 02a30BOM U YIIy0JEHHOM
YPOBHSIX
DJieMeHTbl TEOPUU MHOKECTB M MAaTEMATHYECKOI JIOTHKH

o  Onepuposams” nonsmuamu: onpeoeienue, meopemd, aKkcuomd, MHOICECEO,
Xapaxkmepucmuky MHONCECMBA, dNIeMeHm MHONCECMBA,

® onpedenimsv NPUHAONEHCHOCMb DNeMEHMA MHONCECMBY, 00bEOUHEeHUID U
nepeceyeHur0 MHO}CeCms,

®  3a0a6amb MHONCECMBO C NOMOWDBIO NEPEUUCTIeHUsl IIEMEHMO8, ClLOBECHO20
Onucanus;

®  CMpoumbs 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIGAHULL.

B noBceagHeBHOM KU3HU U IIPU U3YYEHHHU APYTUX NPEIAMETOB:
® cmpoumv Yenouku YMO3AKNIOYEHUN HA OCHOBE UCNONb306AHUS NPAGUIL

J02UKU,
® Ucnoniv3oeanib MHodCecmeda, onepayuu ¢ MHOMIcCeCcmedmu, Ux epaqbuuecme
npeacmaeﬂelme 07151 ONUCAHUS PEANbHbIX npoyeccos u SGNeHUl.

Yucaa
o  Onepuposamv NOHAMUAMU. MHONCECMBO HAMYPAIbHBIX YUCET, MHOHNCECBO

YevixX Yucen, MHOMCeCm80 PAyuOHANbHLIX YUCe]l, UPPAYUOHATIbHOE YUCTIO, K8AOPAMHbL
KOpEeHb, MHOMCECMBO OelUCMmEUMENIbHbIX YUCEeT, 2eOMempUudecKas UHmepnpemayus
HAMYPAaIbHbIX, YElblX, PAYUOHATbHBIX, OCUCBUMENbHbIX YUCE,

®  NOHUMAMb U 0OBACHAMb CMbICIL NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCLA,

®  GbINONHAMb BLIYUCICHUS, 6 MOM HYUCle C UCHONIb308AHUEM HNPUEMOS
PAYUOHATILHBIX BLIYUCTCHULL,

®  BbINOJHAMb OKPY2NEeHUE PAYUOHAIbHBIX YUCETL C 3A0AHHOU MOYHOCIbIO;

®  CpPasHUBAMb PAYUOHATIbHBIE U UPPAYUOHATbHBLE YUCIA,

®  npPeocmasisims PAYUOHAILHOE YUCTO 8 8UOe 0eCAMUYHOU 0pooU

®  YNopsa0ouueamv HuUcClid, 3aNUCaHHble 8 8U0e O0OLIKHOBEHHOU U O0eCAMUYHOU
opoou,

o naxooumv HOJ u HOK uucen u ucnonvzosamo ux npu peuieHuu 3a0adu.

B noBceaHeBHOM KU3HU U NIPU U3YYEHHH JPYTUX NMPeAMETOB:
® NpUMEHAMb  NPAauid  NPUOTUNCEHHBIX  GbIYUCIEHUU  NpU  peuleHuu

NPAKMUYECKUX 3a0ay U peuleHuu 3a0ay Opy2ux yueoHblx npeomemos;

®  GLINOJIHAMb  CPABHEHUe  Pe3YIAbMAmo8  GbIYUCICHUN  Npu  peuleHuu
NPAKMUYECKUX 3a0a4, 8 Mmom YuUcie NPUOIUNCEHHBIX GLIUUCTICHUL,

® cocmaenamv U OYEeHUBAmMdb  YUCIO0Bble  BbIPAJNCEHUA NPU  peuleHuu
NPAKmMu4ecKux 3a0a4 u 3a0ay u3z opy2ux y4eonvix npeomemos,

* 311ech 1 anee — 3HATH ONPE/IEICHIE TOHATHS, YMETh MOSACHSATH €I0 CMBICI,YMETh HCII0Ib30BaTh OHSTHE H €ro CBOICTBA
IIPU MIPOBEICHUH PacCyKIACHUH, TOKa3aTeNbCTB, PEIICHIH 3aa4.



® 3anuceleamsvb U OKpyeAmsb 4HUucjiloevle 3HAYEHUA pedlbHblX e6eludur ¢
UCNOJIb306AHUEM PA3HbBIX CUCMEM USMEDPEHUAL.

ToxknecTBeHHbIE TPEOOPA30BAHUS
o Onepuposams NOHAMUAMU CMENEHU C HAMYPATbHbIM NOKA3AMmenem, CmeneHu

C YenblM OMpUYamenbHbiM HOKA3amenem,

®  GLINONHAMb NPeoOPA308AHUSL YENbIX BbIPANCEHUU: OeUCmBUsl ¢ 0OHOUIeHAMU
(cnooiceHue, vluumManue, YMHOJCEHUE), OelCmeusi ¢ MHO2OUIeHAMU (CllodCceHue,
gbluUmManue, YMHONCEHUE),

®  GLINOJHAMb PA3NONACEHUE MHOSOUTICHO8 HA MHOMNCUMENU OOHUM U3 CHOCO008:
BblHeceHue 3a CKOOKY, 2epYynnuposKka, UCNOIb308anue Gopmynr COKPAUWEeHHO20
VMHONCEHUS,

®  gblOeNSAMb KBAOPAM CYMMbL U PASHOCIU OOHOUIEHO8,

®  PACKIAO0bIBAMb HA MHOJCUMENU KBAOPAMHBLL MPEXUIEH,

®  GLINOIHAMb NPEoOPA30BAHUS BLIPANCEHUL, COOEPAHCAWUX CMENneHU C YeablMU
OMpUYAMeIbHbIMU NOKA3amMenamu, nepexooums Om 3anucu 8 euoe CmeneHu ¢ Yeibim
OMpuUyameIbHblM NoKa3amenem K 3anucu 8 guoe opoou;

®  GuINONHAMbL  Npeobpaz0éaHusi  OPOOHO-PAYUOHANILHBIX — BbIPANCEHULL:
cokpawenue Opobeltl, npusedeHue aieebpaudeckux Opobeli Kk obuiemy 3HameHamerio,
Cll0JICeHUe, YMHOMCEHUe, OeleHue aneedpauieckux opobell, 86036edeHue aneebpauieckou
OpooU 6 HAMYPATLHYIO U YELYI0 OMPUYAMENbHYIO CIENetb;

®  GLINOIHAMb NPe0OPA308AHUSL  BLIPAICEHUL, COOEPAHCAUUX  KBAOpaAMmHble
KOPHU,

® guloenamy Keaopam CYMMbvl WU PA3ZHOCU O8YUIEeHA 6 BbIPANCEHUSX,
cooeparcauux KeaopamHvle KOPHU,
B noBceHeBHO KM3HU M NIPU U3YyYE€HHHU APYTHUX NMPEIMETOB:

®  GLINOIHAMb NPeodPa308anus U Oelcmeus ¢ YUCIAMU, 3ANUCAHHbIMU 8
CMAaHOAPMHOM 8UOe;

®  GLINOIHAMb NPeoOPA308aHUsL ANCCOPAUUECKUX BbIPANCEHUU NPU peuleHuU
3a0a4 Opyeux y4eOHvIX npeomMemos.

YpaBHeHUSI U HEPABEHCTBA
e  Onepuposamv NOHAMUAMU. YPAGHEHUE, HEPAGEHCMBO, KOPEHb YPAGHEHUS,

peulenue Hepagencmed, pasHOCUIbHbLE YDABHEHUS,

® pewams JUHEUHble YPAGHEHUs U YPABHEeHUs, CBoO0UMble K JUHEUHbIM C
NOMOWBIO MOAHCOECMBEHHBIX NPEOOPA308aAHUL,

® pewamsb Keaopammubvie YPAGHeHUsl U YPABHEHUs, C800UMble K KBAOPAMHBbIM C
NOMOWBIO MOAHCOECMBEHHBIX NPEOOPA308AHULL,

® peuwamsb OpOOHO-TUHEUHbLE YPABHEHUSL,

® pewamsb YPABHEeHUs. CHOCOOOM PpA3NONCEHUs] HA MHONCUMENU U 3AMEHbl
nepemMeHHOU;



B noBceHeBHOM KM3HU U NIPHU U3yYEeHHUH APYTUX NMPeIMETOB:

® cocmasnamsb U peuams JuHelnvle U K8aopamHvle YPAaGHeHUsl, VPAGHEeHUs, K
HUM CB800sWUECs, CUCTNEMbl TUHEUHbIX YPABHEeHUll, HepaseHCme Npu peuleHuu 3a0ad
Opyeux yueOHvix npeomemos;

®  GbINOJHAMbL OYEHKY Npagoonododus pe3yibmamos, Noay4aemvix npu
peuleHuy TUHEeUHbIX U K8AOPAMHLIX YPAGHEeHUU U CUCMeM JUHEUHbIX VPAGHeHUU U
HepaseHcme npu peteruu 3a0ayd 0py2ux y4eonsix npeomemos,

®  guIOUpamb COOmMBEeMCmMBYywWUe YPABHEHUS, HEPABEHCMBA WML UX CUCMEMbl
OISl COCMABNEHUsT MAMEeMAMUYECKOl MOO0elu 3A0AHHOU PealbHOU CUmyayuu uil
NPUKIIAOHOU 3a0a4u;

® yuemb UHMEPNPEemupo8ams NOAYYEHHbI NPU  peuleHUUu  YpPagHeHusl,
HepaseHcmea Ulu cCucmemvl pe3yibmam 8 KOHmeKcme 3a0aHHOU PeaibHOl Cumyayuu
UNU NPUKTIAOHOU 3A0aUU.
DyHKUNHA

o  Onepuposamv NOHAMUAMU. QYHKYUOHAILHAS 3ABUCUMOCTMb,  (DYHKYUS,
epaghux yuxkyuu, cnocobvl 3a0aHus QGYHKYUU, apeymenm u 3HayeHue QYHKYUu,
obacms onpeoeneHusl

® cmpoumbs epaghuku IuHeuHoU, 0OPaAMHOL NPONOPYUOHATILHOCTU,

® cocmasnams YpasHeHUs NPAMOL NO 3A0AHHbIM VCIIOBUAM. NPOX00suell uepe3
08¢ MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXoOoAuel udepe3 OAHHYI0O MOYKY U
napannienbHol OaHHOU NPAMOUL,

B noBceqHeBHOM KM3HU M NIPU U3YyYE€HHHU APYTHX NMPeIMETOB:
® ULTIOCMPUPOBAMb C HOMOWDBIO 2PAPUKA DeanvHyl0 3a8UCUMOCHb  UTU

npoyecc no ux xapakmepucmuxkam,

TexkcToBBIC 3aa4YU
e Pewamv npocmvle u ClOJdCHbIE 3A0ayll PA3HLIX MUNO8, A MAKICE 3A0adu

NOBLIUEHHOU MPYOHOCU,

®  UCNONL308aMb PA3HLIE KpAMKUe 3aNUcU KaK MOOeiu MeKCMO8 CLONCHLIX
3a0ay OJis1 NOCMPOEHUSL NOUCKOBOU CXeMbl U peuleHUsl 3a0ay;

®  paziuuams Mooeilb MeKCma U MoOelb peulenus 3a0a4u, KOHCMPYUposams K
0O0HOLL MOOeIU PeUleHUs HeCIONCHOU 3a0ayl pa3Hble MOOeIU MeKCma 3a0adu;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peulerus 3a0ad (om mpebosanus K
VCI08UIO U OM YCII08USL K MPeO0BAHUIO);

®  MO0enUposamsb paccydcoeHus npu NOUCKe peulerus 3a0ay ¢ NoMowbio epagh-
cxemol;

®  B8blOENAMb IMANBL PeUleHUss 3a0aiu U COOEPHCAHUE KAHCO020 dDMAana,

® yuemb GbIOUPAMbL ONMUMALLHLINL MEMOO peuleHuss 3a0aiu U 0CO3HABAMDb
8bI00p Memood, paccMampueéams pPA3UYHbIE MemooObl, HAXOOUMb DA3Hble PEeuleHUs]
3a0a4u, eciu 603MOANCHO;



®  agHaIU3UPOBAMb 3aMpPYOHEHUs NPU PeuleHUU 3a0ay;

®  GLINONHAMb  pA3IUYHLIE — NPeoOpA308aHUsl  NPeONIONCeHHOU  3a0ayl,
KOHCMPYUpo8ams HOBble 3a0ayu U3 OGHHOU, 8 MOM YuUcie 00pamHubie;

®  UHMeEPNPemupo8ams BbIYUCIUMENbHbIE Pe3YIbMmambl 8 3a0aye, UCCle008amb
NOIy4eHHOoe peulenue 3a0a4u,

®  QHANIU3UPOBAMb BCEBO3MOICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX
00beKmMo8 U UBMEHeHUe UX XAPaAKMepUucmux npu COBMeCHmHOM OBUNCEHUU (CKOPOCMb,
8peMs, paccmosnue) npu peuleHuu 3a0ay Ha 08UMCeHUue 08yxX 00beKmo8 KaK 6 00OHOM,
Max u 8 NPOMUBONONONHCHLIX HANPABIEHUSAX,

®  UCCIe)08amMb BCEBO3MOINCHbIE CUMYAYUU NPU PeueHUU 3a0ay HA O0B8UICEeHUe
no peKe, paccmampusams pasHvle CUCmeMbl OMCcYeéma,

® pewambs pazHoobpaAsHvle 3A0aYU «HA YACTIUY,

e pewams U  000CHOBbIBAMbL  C80e  peuwleHue  3a0a4  (8vl0enimb
MAMemMamu4eckyro 0CHO8Y) Ha HAXONCOeHUe Yacmu YUCid U HYUcia no e2o0 4acmu Ha
OCHOBE KOHKDEMHO20 CMbICAA OpoOU,

® ocosHasamv U  00BACHAMbL  UOEGHMUYHOCMb  3A0a4  PA3HLIX  MUNOS,
CBA3LIBATOWUX MPU BEIUYUHBL (HA paOOMYy, HA NOKYNKU, HA OBUMNCEHUE). BbIOEIAMb IMU
BEIUUUHbL U OMHOWIEHUS. MedHCcOy HUMU, NPUMEHAMb UX NpU peuleHuu 3aoad,
KOHCMPYUpo8ams coOCmMEeHHbvle 3a0ay YKA3AHHbIX MUNO08;

® glademv OCHOBHLIMU MemoOaMU peulenus 3a0ad Ha CcMecu, CHIasbl,
KOHYEeHMpayuu,

® pewamv 3a0ayu HA NPOYEHMbl, 8 MOM UUCTe, CILOJNCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNONB3YSL PA3HBIE CNOCOODI;

® pewambv n02uyecKue 3a0ayu PA3HLIMU CHOCOOAMU, 8 MOM YUCAe, C 08YMS
onoxamu u ¢ mpems OJ10KamMu OAHHbIX C NOMOWbI0 MAOIUY;

® pewams 3a0auu N0 KOMOUHAMOPUKE U MeopUuu 6epOSMHOCMel HA OCHOBe
UCNONIL30BAHUS USYYEHHBIX MEMO008 U 0O0CHOBLIBAMb peLUeHUE,

®  peuwambs HeCI0JCHbIE 3A0aUl N0 MAMEMAMULECKOU CIamucmuKe;

® o061a0emb  OCHOBHLIMU ~ MEMOOAMU  peuleHUsi  CIOMCEeMHbIX  3a0au:
apugmemuueckuti,  anreebpauyeckui, nepebop  6APUAHMO8,  2EOMEMPUYECKUL,
epaguueckull, NPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YUEHHBIMU CUNYAYUSX.

B noBceqHeBHO KM3HU M NIPU U3YyYE€HHHU APYTHUX NMPEIMETOB:

® guidenamb NpU peuleHuu 3a0ay Xapakmepucmuku paccMampusdaemol 6
3a0ave cumyayuu, OMIUYHble OM PealbHblX (me, om KOMOpvbIX abCcmpacupos8anucy),
KOHCMPYUpo68ams HOGble CUMYAyuu ¢ Y4Emom dMux Xapakmepucmuk, 8 4acmHoCmu,
npu peutenuu 3a0a4 Ha KOHYeHmpayuu, y4umsléams nIOMHOCHb 8eUlecmed,

® pewamsv U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE PACCMOMPEHUs PeanlbHblX
cumyayutl, 8 KOMmopwvlx He mpeoyemcsi MOYHbIU 8bIYUCTUMENLHBIU Pe3)IbInam;



® pewamo 3a0auu Ha OBudXdceHue no pekKe, paccmampueas pdad3Hble CUCMEMDb
omcuema.

CrarucTuka v Teopusi BepOATHOCTE
o Onepuposame NOHAMUAMU: CIMOAOUAMblE U KPY208ble OUAZPaAMMbl, MAOIULbL

OaHHbIX, cpedHee apughmemuueckoe, meduana, HauboIvuiee U HAUMeHbulee 3HAYeHUs.
8bLOOPKU, PA3MAX BbIOOPKIU,

® uzglexkamev UHpopmayuio, NPeoCMasieHHY0 8 madbauyax, Ha ouazpammax,
epaghukax;

® cocmasgnams mabauysbl, CMpoUums OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU JPYTUX NPEIMETOB:
® u38IeKaAmb, UHMEPRpPemuposams U Npeoopazoevleams  UHGOPpMaAYUIo,

npeoCcmasieHHyIo 6 maoIuyax, Ha OUASPAMMAx, 2paPuUKax, OMmpaxcarouwyro ceouUcCmed u
Xapakmepucmuku peaibHblX NPoyeccos U A61eHUll,

® onpeodenimeb CMAMUCMUYECKUe XAPAKMEPUCMUKU BbIOOPOK NO mabauyam,
ouazpammam, 2paghuxkam, GbINOIHAMb CPAGHEHUE 8 3ABUCUMOCINU OM Yeau peuleHus
3a0ayu;

I'eomeTpuyeckue purypbl
o Onepuposamsv NOHAMUAMU 2€OMEMPULECKUX uyp;

® u36IEeKAMb, UHMEPNPEMUpo8ams U Nnpeoopazoevieamsv UHGOPMAYUo o
2eomempuieckux Queypax, npeocmasieHuyI0 Ha Yepmencax,

® npumeHsmb 2eomempudeckue Gakmovl Ol peuleHuss 3a0a4, 8 MoM Yucie,
Npeonoazaruux HeCKOJIbKO Wac08 peuletus,;

*  gopmynuposams 6 NpOCMeEUWUX CYUAAX CEOUCMBA U NPUSHAKU DUSyD;

®  00KA3bIBAMb 2eOMEMPUYECKUE YIMBEPHCOCHUSL,

® grademb CMAHOAPMHOU Kiaccugurayuel niockux ueyp (mpeyeoibHuUKos8 u
YembipEXy20IbHUKOSB).

B noBcegHeBHOM KU3HU U NIPU U3YYEHHHU APYTUX NPEIMETOB:
®  UCNONL308AMb CBOUCMBA 2e0OMempudecKux ¢uayp Ol peuieHus 3a0ay

npakmuuyeckoco xapakmepa u 3a0a4 U3 CMENCHbIX ducuunﬂuﬂ.

OTHOIIeHUA
o Onepuposamov NOHAMUAMU. PABEHCMBO hucyp, pasHvie Gueypbl, PAGEHCMBEO

MPey2oNbHUKOS, NAPANIEIbHOCHb HPAMbBIX, NEPHeHOUKVIAPHOCMb NPAMbIX, Ho0oOuUe
Queyp, nooodrvle hucypol, N0O0OHBIE MPEY2ONbHUKU,

o npumensmo meopemy Daneca u meopemy 0 NPONOPYUOHATILHBIX OMPE3KAX
npu peutenuu 3a0ay;

®  Xapakmepu3o8amv 63AUMHOE PACNOJIONCEHUe NPAMOU U OKPYIHCHOCMU, O8YX
OKPYHCHOCmEU.
B noBcexHeBHOM KU3HH M MPH U3YYEHHHU APYTUX MPEIMETOB:

®  UCNOAB308aMb OMHOULEHUs OISl PeueHusl 3a0a4, B03HUKAIOWUX 8 PedbHOU
JHCUBHUL.



N3mepenusi U BHIYUCIEHUS
e  Onepuposamv npeoCcmagieHusMu o ONuHe, NIoWaou, o00véme Kak

seauyunamu. Ilpumensmo meopemy I[lughacopa, ¢opmynvr niowaou, od6véma npu
peuteHuy MHO20UA208bIX 3a0ay, 8 KOMOPbLIX He 8ce OaHHble NPeoCcmasieHvl 6HO, d
mpebyom 8blYUCTIeHUlL, Onepuposams 0ojiee WUPOKUM KOIUUeC8OM GOopMYa ONUHbL,
niowaou,

B noBceHeBHO KM3HU M NP U3yYeHHUU APYTUX NPeIMETOB:
®  1POBOOUMb BLIYUCIEHUS HA MECIMHOCTU,

®  NPUMEHAMb HOPMYNbL NPU BLIUUCTEHUSAX 8 CMENCHLIX YUeOHbIX NpeomMemax, 8
OKpYHcaroueti 0eticmeumenrbHoCmu.

I'eomeTpuyeckue mocTpoeHust
e /300pasxxcams ceomempuueckue Gueypbl NO MeKCMO8OMY U CUMBOTbHOMY

onucauuio;

® CB0000HO 0ONepuposamd YEPMENCHLIMU UHCMPYMEHMAMU 8 HECLOHNCHLIX
CILYUasX,

®  GLINOHAMbL NOCMPOEHUS MPEY20IbHUKOS, NPUMEHAMb OMOeIbHble MemoObl
NOCMPOEHULl YUPKYleM U JUHEUKOU U Npo8ooums npocmeliuiue Uccie008aHus Yucia
peuienut,

® u300pasxcamv munosvie NIOCKUe @ueypvl U 00beMHble meld C HOMOUBIO
NPOCMetuux KOMNbIOMEPHLIX UHCMPYMEHMO8.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:

®  GHLINOIHAMb Npocmeluue NOCMPOEHUss HA MeCmHOCMU, HeobXooumvie 6
DeanvbHOU HCUSHU,

®  OYeHU8amv pamepwvl PearbHbIX 0O0BLEKMOB OKPYHCAIOULe20 MUpA.

Hcropust MmaTeMaTuKH
o  Xapaxmepuzoeamsv 6KNAO  6bIOAOWUXCA MAMEMAMUKOE 6  pa3eumue

mamemamuKu U UHbIX HAYUYHbLX o6ﬂacmeﬁ;
®  NIOHUMAMb pOjlb MaAmMemMamuKu 6 pa3eumuu Poccuu.

MeToabl MaTEMATHKH
o Vcnonwv3ys usyueHnnvie mMemoovl, NPo8OOUMb OO0KA3AMENbCMEO, GbINOJIHAMb

onposepoicenue;

® @gblOUpamMb  U3YHUEHHble Memoobl U UX KOMOuHayuu O peuleHus
Mamemamuyeckux 3a0ay;

®  UCNONBL308AMb MamemMamuyecKue 3HaHus 051 ONUCAHUSL 3AKOHOMEPHOCMeEll 8
OKpydCcalowell OeticmeumelbHOCMuU U NPOU3BEOCHUAX UCKYCCMBA,

® NpuMeHAmb  npocmeluiue NpPoSPAMMHbIe  CPeOCm8d U INEeKMPOHHO-
KOMMYHUKAYUOHHBLE CUCMEMbL NPU PEULeHUU MAMEeMAMUYeCKUX 3a0ay.

9-i1 KJ1acc.
Aare0pa



Hcnonvzoéams npu pelIeHUN MaTEMaTHYECKUX 3ajad, UX OOOCHOBAaHUM M IPOBEPKE
HAaWJICHHOT'O PEIIECHNs] 3HAHME O:
- CBOMCTBAX YHCJIOBBIX HEPABEHCTB;

- METOjaX peuIeHUsl JIMHEHHBIX HEPABEHCTB;

- CBOMCTBAaX KBaJ[paTUYHON (DYHKIINH;

- METOjaX PelIeHUs KBaJIPAaTHBIX HEPABEHCTB;

- METOJI€ UHTEPBAJIOB JJIsl PEIICHUS PalliOHATbHBIX HEPABEHCTB;

- METOZAaX PELICHUs] CUCTEM HEPABEHCTB;

- CBOWCTBax ¥ rpaduke QyHKIHH y = X" TPU HATYPAITHLHOM N,

- OIPEICIICHNHU U CBOMCTBAX KOPHEHN CTENEHHU N;

- CTEMEHSIX C palluOHAJILHBIMM MOKA3aTeNISIMU U UX CBOMCTBAX;

- OTPECIICHUH U OCHOBHBIX CBOMCTBax apupMeTnueckoil mporpeccun; popmyie
JUTSL HAXOXKJIEHUS CYMMBI €€ HECKOJIbKUX TEPBbIX YJICHOB;

- OMpPEJICNICHUN U OCHOBHBIX CBONCTBAX reOMETPUUYECKON mporpeccuu; Gopmyse
IUTS1 HAXOKJIEHUSI CyMMBI €€ HECKOJIBKUX TIEPBBIX YJICHOB;

- dopmysie Il CyMMBbl OE€CKOHEYHOM T'€OMETPUYECKOM MPOTPEecCHr CO
3HaMEHAaTEeJIeM, MEHBIIUM IO MOAYJIIO €IMHUIIBI.

- Hcnonv3o6ams  CBOWCTBA YHUCJIOBBIX HEPABEHCTB Uil  MpeoOpa3oBaHUs
HEPABEHCTB;

- 00Ka3vl8ams MPOCTEHIIINIE HEPABCHCTBA,;

- peuiams JTUHEHHBIC HEPABEHCTBA,;

- cmpoums TpapuK KBAAPATUYHOW (PYHKIIMU M UCIOJIB30BATh €ro MPH PEIICHUU
3ajay;

- peuiamsv KBaJpaTHbIC HEPABEHCTBA;

- pewiams palioHATbHbIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

- peuiams CUCTEMbI HEPABEHCTB,;

- cmpoumbs TpaduK GYHKIMH y = X" MPU HATYpPaJIbHOM N U UCIIOJIL30BaTh €ro MpU
pelieHny 3aau;

- HAxoO0ums KOPHU CTEIICHU N,

- UCNONL3068aMb  CBOMCTBA KOpPHEW CTEMEHHM N TpU  TOXKACCTBEHHBIX
npeo0pa3oBaHUsX;

- Haxooumbu 3HAYCHUSI CTETICHEH C pallMOHAIbHBIMU MTOKa3aTeNIIMU;

- pewiamb OCHOBHBIC 3aJlaud Ha apu(PMETUUECKYIl0 U TE€OMETPUUYECKYIO
MIPOrPECCHUH;

- Haxooums  CyMMy  OECKOHEYHOW  TE€OMETPUYECKOH  MpOrpeccuud  co
3HaMEHaTeNIeM, MEHBIIUM IO MOAYJIO €IMHUIIBI;

- HaxoO0ums PEUICHUS <CKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX
UCIIOIB3YIOTCS MaTEMaTUYECKUE CPEICTBA;

- co30asamb TNPOAYKT (pe3yibTaT MPOEKTHOW AESATEIbHOCTH), ISl U3YyUYEHUS U
OIMHUCAaHUs KOTOPOTO UCIIOIB3YIOTCA MaTeMaTHYeCKue CPEeICTRa.



9-if kJacc.

I'eomeTpus
Hcnonvzosams Tipu pelieHUH MaTEMaTUUECKUX 3a/ad, UX OOOCHOBAHUM M TMPOBEPKE
HAaWJICHHOT O PEIIEHUs 3HAHUE O:
NpU3HAKAX 000U TPEYTrOJIbHUKOB,;

TCOPCMC O IMPOIIOPHHOHAIBHBIX OTPC3KaAX;

CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHUKA;

IIPONOPLIHUOHAIIBHBIX OTPE3KAX B MPSIMOYTOJIbHOM TPEYTOJIbHUKE;

MIPONOPIUOHATIBHBIX OTPE3KAX B KPYTE;

TeopemMe 00 OTHOIIEHUH TLIOIIAIeH OI00HBIX MHOTOYTOJILHUKOB;

CBOMCTBaxX IPAaBWIBHBIX MHOIOYTOJIBHUKOB; CBSI3M MEXKIY CTOPOHOU
IPAaBWIBHOIO MHOI'OYI'OJIbHUKA U PAaJyCaMH BIIMCAHHOI'O U OIIMCAHHOI'O KPYr'OB;

- OIPEACIICHUH JITTUHBI OKPYKHOCTH U (OpMYJIe IS €€ BBIUUCICHUS;

- (popMmyJie IIOIa U NPAaBUIBLHOI'O MHOTOYTOJIbHUKA;

- OIpEACNICHUH IUIomaau Kpyra u ¢opmyse sl €€ BblUUCIeHus; popmyne s
BBIYMCIICHUS IUIOIIAAEN YaCTEN KPyTa,

- IPaBWJIE HAXOXKJICHHSI CyMMBI M pa3HOCTH BEKTOPOB, IPOU3BEICHHS BEKTOPA Ha
CKAJIAP; CBOMCTBA ITUX ONEPALU;

- ONPEIEIIEHUHU KOOPAUHAT BEKTOPA U METOAAX UX HAXOXKIECHUS,

- TIpaBWJIE BBITIOJIHEHU orepanuii HaJ BEKTOpaMH B KOOpAUHATHOU Gopme;

- ONpPENEICHUH CKAJSIPHOTO NPOU3BEICHUS BEKTOPOB M GopMmylie sl ero
HaX0XKJICHUS;

- CBSI3U MEKJy KOOPIMHATAMU BEKTOPOB M KOOPIUHATAMU TOYEK;

- BEKTOPHBIM M KOOPJIMHATHBIM METO/JAX PEIICHUs FT€OMETPUYECKUX 3a/1a4.

- ¢popmynax o00ObEMA OCHOBHBIX MMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYp:
napasuienenurnesna, Kyoa, mapa, HIWIHHIpa, KOHYca.

- Ilpumensamo IpU3HAKU 110100MS TPEYTOJIBHUKOB IPU PELLICHUH 33/1a4;

- pewiams TPOCTEUILNE 3aa41 HA IPOIIOPLMOHAIIBHBIE OTPE3KHU;

- pewiams NPOCTEHIINE 3aJa4H HA IIPABUIIbHBIE MHOIOYTI'OJIbHUKHY;

- HaxoOumy JUIMHY OKPYKHOCTH, IUIOLIA/Ib KpyTra U €ro 4acTew;

- BbINOAHAMb ONEPALMU HAJl BEKTOPAaMU B T'€OMETPUUYECKOM M KOOPAMHATHOU
opme;

- HaX0O0umob CKAJSIPHOE IIPOU3BEIEHUE BEKTOPOB MW MPUMEHATH €ro s
HAXOXKIEHUS Pa3JIMYHbIX T€OMETPUYECKUX BEJINYMH;

- peuiams TEOMETPUYECKHUE 3a1a9l BEKTOPHBIM U KOOPIMHATHBIM METOA0M;

- npuMeHsmb TEOMETPUUECKHE TNpeoOpa3oBaHUs IUIOCKOCTU IPU PEIICHUU
TrEOMETPUYECKHUX 3a/1a4;

- HaxoOumv OOBEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETpUUYECKUX (Uryp:
napajienenunena, Kyoa, mapa, HWIMHIAPA, KOHYCAa;

- HaX0O0umo PEUICHUS (GKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aJad, B KOTOPBIX



UCIOJIb3YIOTCSl MAaTEMAaTUYECKUE CPE/ICTBA;
- co30asamb TPONYKT (PEe3yNbTaT NPOEKTHOW IEATEIbHOCTH), JJISl U3YUYEHHS WU
OINMHUCAHMS KOTOPOTO UCTIOIB3YIOTCS MaTEMaTHYECKUE CPENICTBA.

BeinyckHuk HayuurTcess B 7-9 kiaccax (QJis MCIOJIb30BAHUSI B INOBCEIHEBHOM
JKM3HM M o0ecrmeYyeHHs] BO3MOKHOCTH YCIICLIHOIO NMPOJOJIKEHUsI 00pa30BaHUs Ha
0a30BOM ypOBHE)

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTHKHU
5
e OmnepupoBath Ha 0a30BOM YpPOBHE TOHSATUSMH: MHOXECTBO, JJIECMEHT

MHOKECTBA, MOJIMHOKECTBO, NPUHAJIEKHOCTD;

® 33/]aBaTh MHOYKECTBA IEPEUYUCICHUEM UX BJIEMEHTOB,;

® HAaXOJUTh I[epeceueHue, OOBEAUHEHHE, TOJMHOXKECTBO B MPOCTEUIITUX
CUTYyalHsIX;

e omepupoBaTh Ha 0a30BOM YpOBHE TMOHATHSMH: OIPEACICHUE, aKCHoMa,
TeopemMa, 10Ka3aTeabCTBO;

® NPUBOJAUTH NPUMEPBI MW KOHTPOPUMEPHI JJisi MOATBEPKHEHUS CBOUX
BBICKa3bIBaHUM.

B HOBCCI[HBBHOﬁ KM3HM 1 IPH U3YYCHHHU JIPYTHX NIPECAMETOB:
® HCIIOJB30BaThb rpa(l)quCKoe nNpeACTaBJICHUC MHOKCCTB JJIdI OIMCAHUA

pEAIbHBIX MPOIECCOB U SBJICHUH, IIPU PEIICHUH 3a7a4 IPYTUX YICOHBIX IPEIMETOB.

Yucaa
e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSTUSIMH: HATypaJbHOE YMCIIO, LET0E

YUCJI0, OOBIKHOBEHHAs! APOOb, MECATHYHAS APOOb, CMEIIaHHas APoOb, pallMoOHAIBLHOE
YHCII0, apU(PMETHUECKUI KBAIPATHBIN KOPEHB;

® JCIIOJIb30BaTh CBOMCTBA YMCEI M TMpaBWIA JCUCTBUA TPU BBIIIOJHEHUU
BBIUMCJICHUM;

® HCHOJIb30BaTh NMPHU3HAKU JeIUMOCTA Ha 2, 5, 3, 9, 10 npu BBINOJHEHUU
BBIYMCJICHUN U PEIICHUN HECIIO0KHBIX 3a]1a4;

®  BBINOJHATH OKPYIJICHUE PALMOHAIBHBIX YHCET B COOTBETCTBUH C IIPABUJIAMU;

® OLICHMBATh 3HAYECHHUE KBAJAPATHOI'O KOPHS U3 MOJOXKUTEIBHOTO LIEJIOT0 YUCTA;

® pACHO3HABATh PALMOHAIIbHBIE U UPPALUOHAIBHBIC YUCTIA;

® CpaBHHUBATh YHUCJIA.

B IIOBCC)IHCBHOﬁ KU3HU M IIPH U3YYCHHUH IPYIuX NMpeaMeToB:
® OLCHHMBATH PC3YJIbTAThI BBIYMCIICHUHA ITpU pCIICHUHU ITPAKTHUYICCKHX 3aaa4,

® BBINOJHATH CPABHEHUE YHCEII B PEATIbHBIX CUTYaIIUSAX;
® COCTaBJIATh YHUCJIOBBIE BBIPAXKEHHS IIPU PEIICHUHM MNPAKTHUYECKUX 3aJad M
3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB.

*371ech U Janee — pacIio3HaBaTh KOHKPETHBIE IPHMEPHI OBIIHX MOHSTHIA 1O XapaKTEPHBIM IPH3HAKAM, BBITOTHATH
JIEWCTBHS B COOTBETCTBHH C ONPEAEIEHUEM M IPOCTEHIINMH CBOHCTBAMH TIOHSTHH, KOHKPETH3UPOBATh IPUMEpaMH 001IHe
TOHSTHS.



ToxkaecTBeHHBbIE IPeo0pa3oBaHuA
e BbINONHATH HECIOXHBIE TpeoOpa3oBaHUs [Js BBIUYMCICHUS 3HAYCHUH

YHCJIOBBIX BBIPAXKEHUH, COJIEPIKAIINUX CTENEHU C HATypaIbHBIM MOKA3aTEJIEM, CTETIICHH C
IIEJIBIM OTPUIIATEIILHBIM TTOKA3aTeIeM;

® BBHINOJHATH HECIOXKHBIE MPEoOpa30BaHUS IEIBIX BBIPAXKEHUN: PACKPHIBATH
CKOOKH, IPUBOJIUTH MOJAO0HBIC CIIaracMbI¢;

® WUCHOJB30BaTh (HOPMYJIBI COKPAIICHHOT'0 YMHOXEHUS (KBaapaT CYMMBI,
KBaJpaT Pa3HOCTH, PA3HOCTh KBAAPATOB) ISl YNPOIICHHS BBIYHCICHUN 3HAYCHUI
BBIPAKCHUU;

® BBHINOJHATH HECIOXKHBIC MPeoOpa3oBaHus APOOHO-TUHEHHBIX BBIPAKEHUN U
BBIPOKECHUI C KBAJPATHBIMU KOPHIMHU.

B noBceagHeBHOM KU3HU U IIPU U3YYEHHHU APYTUX NPEIAMETOB:
® [IOHMMATh CMBICJI 3AIIMCH YUCJIA B CTAHAAPTHOM BUJE;

e omnepupoBaTh HA 0A30BOM YPOBHE MOHATHEM «CTaHAApPTHAs 3alIUCh YUCTIa».

YpaBHeHUs U HEPABEHCTBA
e OmnepupoBarh Ha 0a30BOM YpOBHE TMOHATUAMH: PABEHCTBO, YHCIOBOE

PaBEHCTBO, YpaBHEHHWE, KOPEHb YPAaBHCHMS, pCIICHUE YPABHEHUS, YHUCIOBOE
HEPAaBEHCTBO, HEPABEHCTBO, PEIICHNE HEPABEHCTBA;

® MPOBEPATH COPABEAIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pellarh JUHEHHBIE HEPABEHCTBA M HECI0XHBIE HEPABEHCTBA, CBOASIIMAECS K
JIMHEHHBIM;

® pellaTh CUCTEMbI HECIIOKHBIX JTUHEUHBIX YPABHEHUM, HEPABEHCTB;

® TIPOBEPSTH, SBJISETCS JU JAHHOE YHUCJIO PEUICHUEM YpaBHEHUs (HEpaBEHCTBA);

e pemaTrh KBaJpaTHbIC YpaBHEHUS TO0 (QopMysie KOpHEH KBaJApaTHOTO
ypaBHEHUS;

e n300paxaTh peIIeHUs HEPABEHCTB U UX CUCTEM Ha YKMCJIIOBOM MPSIMOI.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NMPeIMETOB:
® COCTaBJIATb M pEIIaThb JIMHEHHBIE YpPaBHEHHS NPU pEIICHUU 3aaad,

BO3HUKAIOIIUX B APYTUX YUEOHBIX MpeIMETaXx.
DyHKUNHA

e Haxoauts 3HaUeHME QYHKIMHU 110 33JTAHHOMY 3HAYCHHUIO apTyMEHTa;

® HaxOJWTh 3HAYCHHE apryMeHTa II0 3aJlaHHOMY 3HA4YeHUI0 (QYHKIHUH B
HECJIOKHBIX CUTYalUsX;

®  ONPEAECIATH MOJIOKEHUE TOYKH T10 €€ KOOpAMHATaM, KOOPAUHATHI TOYKH I10 €€
MOJIOKEHUIO HAa KOOPIMHATHOW MIOCKOCTH;

e 10 rpaduKy HaXOAUTh 00JIACTH OMpPENENICHHs, MHOKECTBO 3HAUCHUM, HYIH
(GYHKIIUU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKU BO3pAacTaHUs W yOBIBaHUS,
HauOoJbIlIee U HAUMEHbIIIEE 3HaUYCHUS (PYHKIINY;

e cTpouTh rpaduk TUHEHHON QYHKIUY;



® TIPOBEPATH, SBJISETCSA JIM JAaHHBIA Tpaduk rpadukoM 3a7aHHOW (QYHKIMH
(JIuHEeWHOM, KBaIpaTUYHOM, 0OpaTHOW MPONOPIUOHAIBHOCTH);

e ompeAeniaTh NPUOMMKEHHBIE 3HAYCHUS KOOPIAWHAT TOYKH IEPECEUCHUS
rpaduKoB GyHKIIHIM;

e omnepupoBaTb Ha 0a30BOM YpOBHE MOHATHSMHU: MOCIEAOBATEIbHOCTD,
apumeTndecKas mporpeccusi, reoMeTpruIecKasi Iporpeccus;

® pemaTh 3a/Jayd Ha MPOrPECCHH, B KOTOPBIX OTBET MOXET ObITh IMOIy4YeH
HETOCPEACTBEHHBIM MOJICUETOM 0€3 mpuMeHeHus popmyi.

B noBceHeBHOM KM3HU M NIPU U3YyYE€HHHU APYTHX NMPeIMETOB:
® UCHONB30BaTh TpaUKu peabHBIX TPOLECCOB W  3aBUCUMOCTEH  JUIs

olpenesieHus WX CBOWCTB (HAaMOONbIIME W HAWMEHBIINE 3HAYCHHUS, NPOMEXKYTKU
BO3pacTaHusl U yObIBaHUs, OOJACTH MOJOXKUTENIbHBIX U OTPULIATENIbHBIX 3HAUEHUU U
T.IL);

® JCHOJB30BaTh CBOMCTBA JUHEHHON (YyHKUMM U ee rpaduK MpU pELICHUU
3a/1a4y U3 JPYrux yueOHbIX MIPEAMETOB.
CTaTHCTHKA U TeOpHs BePOSITHOCTEMH

e llmerp mpencraBiIeHHE O CTATHCTUYECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTHU
CIIy4aitHOr0 COOBITHS, KOMOMHATOPHBIX 3a/a4ax;

e pemarh MpocTeilline KOMOMHATOPHBIE 3aJaud METOJOM NpsIMOro U
OpraHHU30BaHHOIO Mepedopa;

® [pEACTaBIAThH JaHHBIE B BUJE TaOIUL, TUarpaMm, rpaduKoB;

e uyuTath HMHGPOPMAILIMIO, NPEJICTABICHHYIO B BHUIE TaOIHIIbI, JUATPAMMBbI,
rpaduka;

® ONpEeaeNsITh OCHOBHBIE CTATUCTUYECKUE XapaKTEPUCTUKU YUCIOBBIX HAOOPOB;

® OILICHUBATh BEPOATHOCTH COOBITHUS B MIPOCTEUIIINX CIIydasiX;

® UMETh NPEJICTABIIEHUE O POJIM 3aKOHA OOJIBIINX YUCEN B MACCOBBIX SIBICHUSX.
B noBceHeBHOM KU3HHM M IPH U3YUYEHHH APYTUX NPeJIMETOB:

® OLEHUBATh KOJMYECTBO BO3MOKHBIX BAPUAHTOB METOJIOM Itepedopa;

® UMETh NMPEJCTABICHUE O POJIM MPAKTUYECKU JIOCTOBEPHBIX U MAIOBEPOSTHBIX
COOBITH;

® CpaBHUBaTh OCHOBHBIE CTATUCTUYECKUE XAPAKTEPUCTHKH, IOJYyYEHHBIE B
Ipoliecce pelieHys MPUKIaTHON 3a/1a4u, U3yUEHHUsl PEATbHOTO SIBJICHHUS;

® OICHUBATh BEPOSTHOCTh PEATbHBIX COOBITUH W SBIECHUN B HECIOXKHBIX
CUTYaIUsIX.

TexkcToBBIC 3aa4YU
e Pemath HECIOXHbIE CIOKETHBIE 3aJayd  pa3HbIX THUIIOB Ha  BCE

apuMeTHyecKue AeCTBUS;



® CTPOUTH MOJIENIb YCJIOBUS 3ajaud (B BHJE TAOJMUIBI, CXEMbI, PUCYHKA WIIU
YpaBHEHMS), B KOTOPOU JIaHbl 3HAUYCHUS JIBYX W3 TPEX B3aMMOCBS3aHHBIX BEIUYMH, C
LEJIBIO0 TIONCKA PEUIECHU 3aa4H;

® OCYHIECTBIIATH CIMOCOO TMOMCKA pEIEeHUs 3a]add, B KOTOPOM pacCyKIeHHE
CTPOUTCSI OT YCJIOBHUS K TPEOOBAHUIO WIIM OT TPEOOBAHUSA K YCIOBHIO;

® COCTaBJIATH IUIAH PEUICHUS 3a/1a4u;

®  BBIJICISATH ATAIllbl PEHICHUS 3a]1a4u;

® UHTEPIPETUPOBATH BBIUMCIMUTEIBHBIC PE3yJbTaThl B 3ajade, HCCIEI0BATh
MOJIyYEHHOE PEIICHHE 3a4a4H;

® 3HATh pa3IMYMe CKOPOCTEH 00BEKTa B CTOSYEH BOJE, MPOTUB TEUCHUS U TIO
TEUCHUIO PEKU;

® peliaTh 33/1a44 Ha HAXO0XKJACHUE YaCTH YUCa U YKCIIA 110 €ro YacTu,

e pemiaTh 3aJayd pa3HbBIX TUNOB (Ha pabOTy, HAa MOKYIKH, HA JIBUKEHUE),
CBSI3BIBAIONINX TPU BEIMYUHBI, BBIICTSATh 3TH BEIMUYUHBI U OTHOIIECHUS MEXAY HUMU;

® HaxOAWTh MPOLEHT OT YHUCJIA, YUCIO IO TMPOLEHTY OT HEro, HaXOAUTh
MPOLIEHTHOE CHUKEHUE UITU MPOLEHTHOE MOBBIIIIEHUE BEIMYUHBI;

® pelaTh HECIOXKHBIE JIOTHYECKHUE 3a]]a4l METOZOM PACCYKIICHUM.

B noBceqHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:
® BBUIBUTATh THUINOTE3bl O BO3MOXKHBIX TPEACIBbHBIX 3HAUYCHUSIX HCKOMBIX B

3a/iaue BEJIMYUH (JeN1aTh MPUKHUIIKY).

I'eomerpuyeckue purypsl
e OmnepupoBath Ha 6230BOM YPOBHE MOHITHUSIMU T€OMETPUIECKUX PUTYD;

® U3BJIEKaTh MHPOPMAILIUIO O TE€OMETPUYECKUX (PUrypax, Mpe/ICTaBICHHYIO Ha
YepTekax B SIBHOM BUJIE;

® TPUMEHSTH JJIs PEIICHUS 33/1ad TeoOMEeTpUYecKue (akThl, €CIU yCIOBUS UX
NpUMEHEHUS 3aJIaHbl B IBHOU (opMe;

e pemaTh 33Ja4d Ha HAXOXK/IEHHE T€OMETPUUYECKUX BEJIMYMH MO o0pa3laM WM
aJIrOpUTMaM.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU JPYTUX NMPEIMETOB:

® JCIOJB30BaTh CBOMCTBA TE€OMETPUYECKHX (PUryp HJisi pEIIeHHs] TUIOBBIX
3a/71a4, BO3HUKAIONIMX B CUTYyallMsX MOBCEIHEBHOW JKMU3HU, 3a/ady MPaKTHUYECKOTO
COZIepKaHMUs.

OTHolIeHUA
e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHITHSIMH: PAaBEHCTBO (UTYp, PaBHBIC

(burypsl, paBEHCTBO TPEYTrOJILHUKOB, MAPaICIbHOCTh MPAMBIX, TEPIEHIUKYISIPHOCTh
MPSMBIX, YIJIbI MEXAY NPSAMBIMH, NIEPIICHAUKYJIISAP, HAKJIOHHAS, TPOCKIIUSL.
B noBcegHeBHOI JKM3HU U NIPHU U3YYEHUH APYTUX NMPEAMETOB:

® HCHOJIb30BaTh OTHOIIEHUS JJIsl PEIICHUS] MPOCTEHIINX 3a7a4, BO3HUKAIOIINUX
B PEAIbHOM KU3HHU.



I/ISMCPEHHH H BBIYUCJICHUSA
e BuINoOIHATH U3MCPCHUC MJIMH, paCCTOHHHﬁ, BCJIMYUH YIJIOB, C IIOMOUIIBIO

WHCTPYMEHTOB JUIsl U3MEPEHUH JUIVH U YTJIOB;

e TnpuUMEHATh GOpMyJbl TEpUMETpa, IUIOMEAAM U 00bEMa, IUIOLIATU
MOBEPXHOCTH OTJEIbHBIX MHOTIOIPAaHHUKOB NPHU BBIYUCIECHHSX, KOI/la BCE JAHHBIE
UMEIOTCSI B YCIIOBUU;

e qnpumeHsaTh  Teopemy  Iludaropa,  0a30Bbie  TPUTOHOMETPUUECKHUE
COOTHOILIEHUS JIJISl BBIYMCIEHUS JUIHH, PACCTOSIHUM, IJIOMAAeH B MPOCTEUILINX CITydasiX.

B noBcegHeBHOM KU3HU U NIPU U3YYEHHHU APYTUX NPEIMETOB:
® BBIYUCIATH PACCTOSHHS HA MECTHOCTH B CTAHJAAPTHBIX CUTYALMSIX, ILUTOMIAAN

B TMPOCTEUIIHNX Cydasx, NPUMEHATh (OPMYJIbI B TMPOCTCHIINX CHUTyalusX B
NOBCEIHEBHOM KU3HH.
I'eomeTpuyeckue nocTpoeHust

e l300paxkaTh TUIIOBBIC TIOCKKUE (PUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKH U
C IOMOILIbKO NHCTPYMEHTOB.
B noBceaqHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:

® BBINOJHATH NPOCTEHIINE TMOCTPOEHUSI HAa MECTHOCTH, HEOOXOJUMbIE B
peAIbHOU KU3HHU.
I'eomeTpuyeckue npeodpazoBaHus

e Crpouth (urypy, CHMMETPHUUHYIO JaHHOW (UType OTHOCHUTEIHLHO OCH H
TOYKHU.
B noBceqHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:

® pacro3HaBaTh ABMKEHUE OOBEKTOB B OKPYKAIOIIIEM MUDE;

® pAacMo3HaBaTh CUMMETPHUUYHBIE (PUTYPHI B OKPYKAIOIIEM MUPE.

BexkTopbl U KOOPAUHATHI HA IJIOCKOCTH
e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSIMH BEKTOP, CyMMa BEKTOPOB,

MPOU3BECHUE BEKTOPA HA YHUCJI0,KOOPIMHATHI HA IJIOCKOCTH;

® ONpeneniarTh MNPUONMKEHHO KOOPAWHATHI TOYKH MO €€ H300paKEHUI0 Ha
KOOPJIMHATHOM TUIOCKOCTH.
B noBceHeBHOM KM3HU U NIPHU U3YYEHUH APYTUX MPEAMETOB:

® HCHOJIb30BaTh BEKTOPHI ISl PELICHUS MPOCTEUIINX 3a/1ady Ha OMNpPEEIICHUE
CKOPOCTH OTHOCHUTEJILHOT'O JIBUKCHUS.

I/ICTOpI/IH MaTEeMaTHKH
e OnuceIBaTh OTACJIBHBIC BbIJAOIMINUCCA PE3YJIbTAThl, IIOJIYYCHHBIC B XOAC

pPa3BUTHA MaTEMATUKHU KaK HAYKH;

e 3HaTh NpPUMEPBI MATEMATHYECKHX OTKPBITUM M HX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHON UCTOPHUEM;

e [IOHMMATh POJIb MATEMATUKH B pa3BuTun Poccum.
MeToabl MAaTEMATHKH



e BriOupaTh nMogxoasmuii U3ydeHHBIM METOJT JJIsl PEIICHUN U3YYEHHBIX THIIOB
MaTeMaTHUYECKHX 3aJ]1a4;

e [lpuBoauTh MpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B OKpYXaromiei
JNEUCTBUTEIIBHOCTH Y MPOU3BEACHUAX UCKYCCTBA.

BbInyCKHUK MOJYYMT BO3MOKHOCTH HAYYHUThCH B 7-9 Kijaccax aJsi o0ecrnedeHust
BO3MOKHOCTH YCIIEIIHOTO NPOAOJI:KeHUsI 00pa30BaHUA HA 0230BOM M yI1y0JIEHHOM
YPOBHSIX

JIeMeHThI TCOPHHU MHOZKECTB U MaTeMaTH4ecKoii JOruKH
6
L Onepupoeamb NOHAMUAMU. onpedeﬂeHue, meopema, aKcuoma, MHOMICecmeo,

XaApaKmepucmuxky  MHONCECMBAd, dIeMEeHm  MHONCeCmeda, nycmoe, KOHeyHoe U
OecKkoOHeuHoe — MHOJCeCcmeo,  NOOMHONCECMB0,  NPUHAONEHCHOCHb,  BKIIOYEHUe,
PABEHCMBO MHOHCECNE,

®  U300padcamb MHOMNCECMBA U OMHOUWEHUE MHONCECE C NOMOUbIO KPY208
Dunepa;

® onpedensamsv NPUHAONIEHCHOCHb INeMEHMA MHONCECM8Y, 00beOUHEeHUI0 U
nepeceuenuro MHONCeCms,

®  3a0a8amb MHOMCECMBO C NOMOWLIO NEPEeUUCIeHUsl INeMEHMO8, CLOBECHO20
ONUCAHUSL;

® onepuposamv NOHAMUAMU. BbICKA3bIGAHUE, UCMUHHOCMb U JONCHOCHDb
BbICKA3bIBAHUSL, OMPUYAHUE BbICKAZLIBAHUL, ONepayuu HAo BblCKA3bIBAHUMU: U, UL,
He, YCI08Hble BbICKA3bIBAHUS (UMNIUKAYUU),

®  CmMpoumbs 8bICKA3LIBAHUS, OMPUYAHUS BLICKA3LIBAHUII.

B HOBCCI{HCBHOﬁ KM3HM 1 IIPH U3YYCHHHU JIPYTHX MIPECAMETOB:
®  cmpouniv UYeENno4dKu ymoaammueHuﬁ HA OCHOB€ UCNOJIb306AHUA NpABUL

JO2UKU,
®  UCNONBL308AMb MHONCECMBA, ONEPayuu ¢ MHOICECMB8aMU, Uux epaguieckoe
npeocmaeienue 0jisi ONUCAHUSL PeabHbIX NPOYECCO8 U SGTIEHULL.

YucJa
e  Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPAILHBIX YUCET, MHOHMCECBO

yenvlx duces, MHoacecmeo payuoOHAalIbHblXx Yucenl, uppayuoHaiIbHoe 4YUcio, Keadpamezd
KOpeHb, MHOIHCECMBO0 oeticmeumenbHbix yucen, ceomenpudecKkasd uHmepnpemauyust
HamypauibHolx, yeivlx, payuOHA/IbHbLX, oelicmeumenbHbix yucelii,

®  NOHUMAMb U 0OBACHAMb CMBICIL I’l03ul4u0HHOﬁ 3anucu HamypajibHO20 Yucia,

®  GBbINOJIHAMb 6bIYUCTEHUA, 6 NmOoM Yucie C UCNOIb308AHUEM npuéMoe
PAUUOHAIbHbIX Gbl’{MCﬂeHMﬂ,'

®  BbINOJHAMb OKPYeleHUe payUuOHAIbHbIX YUceil C 3a0AHHOU mo4YHoCmyvio,

® 351ech 1 fanee — 3HATH OMpE/IENeHHe IOHATHS, YMETh TOSCHSTh €r0 CMBICILYMETh HCIIONE30BATh IOHATHE H €r0 CBOHACTBA
IIPU MIPOBEICHUH PacCyKIACHUH, TOKa3aTeNbCTB, PEIICHIH 3aa4.



®  CpasHUBAMb PAYUOHANIbHBLE U UPPAYUOHATbHBLE YUCLA,

®  npeocmasiims PAYUOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU Opobu

® ynopsadouusamv 4uUCla, 3aNUCAHHblE 8 BU0e OOLIKHOBEHHOU U 0eCAMUYHOU
opoou,

o naxooumv HO/ u HOK yucen u ucnonvzoeams ux npu peulenuu 3a0au.

B noBceaqHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:
® NpUMEHAMb  NPAUId  NPUOJUNCEHHBIX  GbIYUCIEHUU  NpU  peuleHuu

NPAKMu4ecKux 3a0a4 u peuleHuu 3a0ay Opyeux yueOHvlx npeomemos;

®  GLINOIHAMb  CpABHEHUe  pPe3VIbMmamo8  GblYUCIEHUN  Npu  peuleHuu
NPAKMUYECKUX 3a0a4, 8 MOM YUCTLe NPUOTUNCEHHBIX BbIYUCTCHULL,

® cocmagnamv U OYEeHUBAMb  YUCIAO0BblE  BBIPAJICEHUS. NPU  peuleHuu
NPAKMUYeCcKux 3a0a4 u 3a0ay u3z opy2ux y4eonvix npeomemos,

®  3anucvléamsv U OKpY2IAMb HUCLOBblE 3HAYEHUS PEAlbHbIX BEIUYUH C
UCNONIL30BAHUEM PAHBIX CUCTEM USMEPEHUSL.

ToxknecTBeHHbIE TPEOOPA30OBAHUS
e Onepuposams NOHAMUAMU CMENEeHU C HAMYPATbHbIM NOKA3amenem, cmeneHu

C YenbiM OMmpUYamenbHbiM HOKA3amenem,

®  GLINOIHAMb NPEOOPA308AHUSL YENbIX BbIPANCEHUL: OeUCmBUsl ¢ 0OHOUIeHAMU
(cnooicenue, @vluumManue, YMHOJICEHUE), OelUCmeUsi ¢ MHO2OUIeHAMU (ClLOdCeHlUe,
gbluUmManue, YMHONCEHUE),

®  GLINOJIHAMb PA3IONHCEHUE MHOSOUTICHO8 HA MHOMCUMENU OOHUM U3 CHOCO008:
BblHeceHue 3a CKOOKY, 2SpYyNnuposKa, UCNOIb308aHue GopmMyl  COKPAUWEHHO20
VMHONCEHUS,

e guidensamyb Keaopam CyMMbl U paA3HOCMU OOHOUNEHO8,

®  PACKIAObIBAMb HA MHOJICUMENU KBAOPAMHbIL MPEXUICH,

®  GLINOIHAMb NPEOOPA30BAHUS BLIPANCEHUL, COOEPAHCAUUX CMENEHU C YeablMU
OMPUYAMENLHBIMU NOKA3AMENAMY, Nepexooums om 3anucu 6 guoe CmeneHu ¢ Yeibim
OMpUYAMeENbHbIM NOKA3amenem K 3anucu 8 guoe opoou;

®  GULINONHAMbL  NPeodpasz0éaHusi  OPOOHO-PAYUOHANILHLIX — BbIPANCECHULL:
coxpawjenue opobdeli, npusedenue aneedpauyeckux opodei K obujemy 3HAMEeHaAmenro,
Cl0JICeHUe, YMHOMCEHUe, OeleHue aneedbpaudeckux opobell, 86036edeHue aneedpauieckou
OpooU 6 HAMYPATLHYIO U YELYI0 OMPUYAMETbHYIO0 CMENeHb;

®  GLINONHAMb NPeobPA308aHUS  BbIPAINCEHUL, COO0EPHCAUUX KBAOPAMHbIe
KOPHU,

® guloenamb Keaopam CYMMbvl UMW PA3HOCU O8YUIEeHA 8 BblPAICCHUSX,
cooeparcauux Keaopamuvle KOpHIL,

®  GLINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHUU, COOEPIHCAUUX MOOYTb.
B noBceHeBHO KM3HU M NP U3YyYE€HUU APYTUX MPEAMETOB:



®  GLINOIHAMb NPeodPa308anuss U Oelucmeuss C YUCIAMU, 3ANUCAHHBIMU 6
CMAaHOapmMHOM 8UOe;

®  GLINOIHAMb NPeoOPA308aHUsL ANCCOPAUYECKUX BbIPANCEHUL NPU peuleHuu
3a0a4 Opyeux yueOHuIX NpeomMemos.

YpaBHeHUA U HEPABEHCTBA
e  Onepuposamv NOHAMUAMU. YPAGHEHUE, HEPAGEHCMB0, KOPEeHb VPAGHEHU,

peulenue HepaseHcmeda, pasHOCUlbHble YPAGHeHUsl, 00aacms onpeoenenusi YpaeHeHUs
(nepasercmea, cucmembvl yYpasHeHUull Ul HePaBeHCmMs);

® pewamsb JUHEUHble VPAGHEHUs U YPABHEHUs, CBOOUMble K JUHEUHbIM C
NOMOWBIO MOAHCOECMBEHHBIX NPEOOPA308AHULL,

® pewamsb Keaopammuvle YPAGHEeHUsl U YPAGHEHUs, C80OUMblE K KBAOPAMHbLIM C
NOMOWBIO MOAHCOECMBEHHBIX NPEOOPA308AHULL,

® pewamsb OpOOHO-TUHELHbLE YPABHEHUSL,

* pewams npocmetiuue UPPAYUOHATbHbIE YpasHenus euda  \[f(x)=a,

JEO)=ya(x);

e pewams ypaeHenus eudax" =a;

® pewamsb YPABHEHUs. CHOCOOOM PpA3NONCEHUS] HA MHONICUMENU U 3AMEHbl
nepemMeHHOU;

®  UCNONBL308aAMb MemOo0 UHMEPBANos O/l peuleHUuss yeilx U OpoOHO-
PAYUOHATILHBIX HEPABEHCNE,

® pewams JUHElHble YPAGHEHUS U HePABEeHCMBA C NapaAMempamu;

®  pewams HeCloHCHble K8AOPAMHble YDABHEHUS C NAPAMEMPOM;

®  peuams HeCIOHCHbIE CUCTNEMbl TUHEUIHBIX YPAGHEHUL C NApaAMempamu,

®  peuams HeClOoNCHbIE YPABHEHUS 8 YElblX YUCIAX.

B noBceagHeBHOM KU3HU U IIPU U3YYEHHHU APYTUX NPEIAMETOB:
® cocmaenamv U pewams JUHElHble U K8AOPamHubvle YPAGHEHUs, YPAGHEHUs, K

HUM C800AWUecs, CUCmemMbl TUHEUHbIX YPAGHEeHUl, HepaeeHcme Npu peulenuu 3a0ay
Opyeux yuebHvix npeomemos;

®  GLINOIHAMb OYEHKY HNpasoonooodusi pe3yibmamos, NOLYYaemMblX npu
peuleHuy ITUHEeUHbIX U K8AOPAMHLIX YPAGHEeHUU U CUCMeM JUHEUHbIX VPAGHEeHUU U
HepaseHcme npu peueruu 3a0ayd 0py2ux y4eonvix npeomemos;

® guIOUpamb COOmMEemMcmeaywue YpPasHeHus, HepaseHcmea Uil ux CUcmembl
051 COCMABIeHUs MamemMamuieckol MoOoelu 3A0aHHOU PedaibHOU CUMYayuu Uil
NPUKIIAOHOU 3a0a4u;

®  YMemb UHMEPNPEmupo8amsv NOAVYEHHBI NPU  peuleHuu  YPasHeHUsl,
HepaseHcmea Uiy CUCmeMvl pe3yibmam 6 KOHmMeKCme 3a0aHHOU peanbHOU cumyayuu
UNU NPUKTIAOHOU 3A0aUU.
DyHKUNHA



o Onepuposamv NOHAMUAMU. (DYHKYUOHATbHASL  3ABUCUMOCTb,  (YVHKYUS,
epaghux yuxkyuu, cnocobvl 3a0aHus QGYHKYUU, apeymenm u 3HayeHue QYHKYUU,
obnacms  onpeoeieHuss U MHONCECMB0O  3HAYeHUuu  @QYHKyuu, HYau  QyHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMb (DYHKYUU, YEMHOCHb/HEUEMHOCTb
@yHKYuU,;

o cmpoumsv 2paghuku  IUHEUHOU, K8AOpamuyHou QyHKYul, obpamHou
NPONOPYUOHANLHOCMU, DYHKYUU 8UOA: y:a+%b, y=+/x,y=%¥x, y=x;

® Ha npumepe K6AOPAMUYHOU (HYHKYUU, UCNOIb308AMb NPeodpPA308aHUs
epagpuxa pynkyuu Y=f(X) ona nocmpoenus epaguxoe @ynkyuii y =af (kx+b)+c;

® Ccocmagnams ypasHenus NPAMOU No 3a0aHHbIM YCI08UAM: NPOXoosaujell yepes
08e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXoodwel uepe3 OAHHYI0O MOYKY U
napanienvbHol OaHHOU NPAMOUL,

® uccredosams YHKYUIO NO e€ epagpuxy;

®  HAXOOUMb MHONCECMB0 3HAYUEHUU, HYIU, NPOMENCYMKU 3HAKONOCHMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

® onepuposamv — NOHAMUAMU.  NOCAE008AMENbHOCHb,  apupmemuieckas
npozpeccus, 2e0MempudecKds NPoSpeccusl,

® pewams 3a0a4u HA APUPDMEMUYECKYIO U 2E0MEMPUYECKYIO NPOSPECCUIO.

B noBceHeBHO KM3HU M NIPH U3YyYE€HHHU APYTHUX NMPEIMETOB:

®  WIIIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA  pPeanbHyio  3A8UCUMOCMb UL
npoyecc no ux Xapakxmepucmuxkam,

®  LUCNOAB308aMb CEOUCMBA U SPAPUK KBAOPAMUUHOU (DYHKYUU NPU peuleHuu
3a0a4 u3z opyaux yueOHvlX npeomemos.

TexkcToBBIE 3a1a4UN
o Pewamb npocmvie u CLOJHCHbIE 3A0aAUU PA3HLIX MUNO8, A MAKICe 3a0adu

NOBLIWEHHOU MPYOHOCMU,

®  UCNONB308aMb pA3HbIE KpamKue 3anucu Kaxk MOOelu MEeKCMO8 CIONHCHLIX
3a0ay 015 NOCMPOEHUs NOUCKOBOU CXeMbl U peuleHUst 3a0ay,

®  pasiuuamv MoOelb MeKCma U MoOelb peueHus 3a0a4u, KOHCmpyupo8ams K
OO0HOLL MOOEIU PeULeHUsI HECTONCHOLL 3A0a4U Pa3Hble MOOeU MeKCma 3a0ayl,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHus 3a0ad (om mpebosanus K
VCI08UIO U OM YCI08USL K MPebO8AHUIO);

®  M00enuposamsb paccydcoeHus npu NOUCKe peulenus 3a0ay ¢ NoMowbio epagh-
cxemvl;

®  guIdeNAMb d9Mansl peulenus 3a0a4u U CO0epHCanue Kaxcoo2o smand;

®  yuemb 6blOUPAMbL ONMUMATLHBIL MEmoO peuleHus 3a0a4u U 0CO3HABAMb
8bIO0P Memood, paccmMampueams pasiuinble Memoobl, HAXOOUMb PA3HblE PeuleHUs
3a0auu, eciu 603MONCHO,



®  agHaIU3UPOBAMb 3aMpPYOHEHUs NPU PeuleHUU 3a0ay;

®  GLINONHAMb  pA3IUYHLIE  NPeoOpA308anus — NPEONONCEHHOU  3a0auu,
KOHCMPYUpo8ams HOGble 3a0ayu U3 OaHHOU, 8 MOM YUCe 0OpamHule,

®  UHMeEPNPemupo8ams BbIYUCIUMENbHbIE Pe3YIbMmambl 8 3a0aye, UCCle008amb
NOIy4eHHOoe peulenue 3a0a4u,

®  QHANIU3UPOBAMb BCEBO3MOICHBIE CUMYAYUU B3AUMHO20 PACNONONCEHUS 08YX
00beKmMo8 U UBMEHeHUe UX XAPAKMEePUCMUK NPU COBMECIHOM OBUINCEHUU (CKOPOCHb,
8peMs, paccmosnue) npu peuleHuU 3a0ay Ha 08UMCeHUe 08X 00beKmMo8 KaK 6 0OHOM,
Max u 8 NPOMUBONONONHCHLIX HANPABIEHUSAX,

®  UCCIe)08amMb BCEBO3MOINCHbIE CUMYAYUU NPU PeueHUU 3a0ay HA O0B8UICEeHUe
no peKe, paccmampusams pasHvle CUCHEMbl OMCYEMa,

® pewams pazHoobpasHvle 3a0ayU «HA YACUY,

e pewams U  000CHOBbIBAMbL  C80e  peuwleHue  3a0a4  (8vl0enimb
MAMemMamu4eckyro 0CHO8Y) Ha HAXONCOeHUe Yacmu YUCid U HYUcia no e2o0 4acmu Ha
OCHOBE KOHKDEMHO20 CMbICAA OpoOU,

® ocosHasamv U  O00BACHAMbL  UOSHMUYHOCMb  3A0a4  PA3HLIX  MUNOS,
CBAZBIBAIOWUX MPU BETUYUNBL (HA paOOmYy, HA NOKYNKU, HA OBUdCEHUE). 8bl0eNaMb MU
BEIUUUHbL U OMHOWIEHUS. MedHCcOy HUMU, NPUMEHAMb UX NpU peuleHuu 3aoad,
KOHCMPYUpo8ams coOCmMEeHHbvle 3a0ay YKA3AHHbIX MUNO08;

® glademv OCHOBHLIMU MemOoOaMU peuleHus 3a0ad Ha CcMecu, CHIasbl,
KOHYEeHMpayuu,

® pewamv 3a0ayu HA NPOYEHMbl, 8 MOM HUCIE, CLONCHblE NPOYEHMbL C
000CHOBAHUEM, UCNONB3YSL PA3HBIE CNOCOODI;

® pewambv n02uyecKue 3a0ayu PA3HLIMU CHOCOOAMU, 8 MOM YUCAe, C 08YMS
onoxamu u ¢ mpems OJ10KamMu OAHHbIX C NOMOWbI0 MAOIUY;

® pewams 3a0auu N0 KOMOUHAMOPUKE U Meopuu 6epOSMHOCMeEl HA OCHO8e
UCNONIL30BAHUS USYYEHHBIX MEMO008 U 0O0CHOBLIBAMb peLUeHUE,

®  peuwambs HeCI0JCHbIE 3A0aUl N0 MAMEMAMULECKOU CIamucmuKe;

® o061a0emb  OCHOBHLIMU ~ MEMOOAMU  peuleHUsi  CIOMCEeMHbIX  3a0au:
apugmemuueckuti,  anreebpauyeckuil, nepebop - 6APUAHMO8,  2EOMEMPUYECKUL,
epaguueckull, NPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YUEHHbIMU CUMYAYUSIX.

B noBceqHeBHO KM3HU M NIPU U3YyYE€HHHU APYTHUX NMPEIMETOB:

® guidenamb NpU peuleHuu 3a0ay Xapakmepucmuku paccMampusdaemol 6
3a0ave cumyayuu, OMIU4YHble OM PedalbHblX (me, om KOmopwulx abCcmpazuposaiucs),
KOHCMPYUpo6ams HOBble CUMYAYUU C YUEMOM IMUX XAPAKMEPUCMUK, 8 YACMHOCU,
npu peutenuu 3a0a4 Ha KOHYeHmpayuu, y4umsléams nIOMHOCHb 8eUlecmed,

® pewamsv U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE PACCMOMPEHUs PeanlbHblX
cumyayutl, 8 KOMopwvlx He mpeoyemcs MOYHbLU 8bIYUCTUMENbHBIU Pe3)IbIMam;



® pewamo 3a0auu Ha O6udceHue no pekKe, paccmampueasl pasHvle CUCMEMDbl
omcuema.

CrarucTuka v Teopusi BepOATHOCTE
o Onepuposame NOHAMUAMU: CIMOAOUAMblE U KPY208ble OUAZPaAMMbl, MAOIULbL

OaHHbIX, CpedHee apupmemuyeckoe, Meouana, Haudovuiee U HauMeHbulee 3HAYEHUS]
8bI00pPKU, pasmax 6vlOOpKU, OUCnepcusi U CMAHOApmMHOe OMKIOHeHUe, CYYAUHAS
UBMEHYUBOCb,

® u3gIeKamv UHpopmayuio, NPeOCMAasieHHyl0 6 madauyax, Ha ouazpammax,
epaghukax;

® cocmasnams maodaUYysbl, CMPOUMb OUACPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

® onepupogamv NOHAMUAMU: HAKMOPUAT YUCIA, NEPECMAHOBKU U COYemaHusl,
mpeyzonvruk Ilackans,

®  NPUMEHAMb NPABUIO NPOU3BEOEHUs NPU PeUeHUU KOMOUHAMOPHBIX 3A0a4;

® Oonepuposamv  NOHAMUAMU:  CAVYAUHBIL  ONbIM,  CHYYAUHbLIL  BbIOOD,
ucnvlmanue, dieMeHmapHoe ClyyatiHoe coovimue (Ucxoo), Kiaccuyeckoe onpeoeenue
8EPOAMHOCMU CIYYAUHO20 COObIMUS, ONePaAyUU HAO CLYYAUHBIMU COOLIMUIMU,

®  npedcmasnAmsb UHGOPMayuIo ¢ NOMOubIO Kpy2oe Jiliepa,

® pewamsb 3a0a4U HA GbIYUCIEHUE BEPOSMHOCMU C NOOCYEMOM KOIUYecmeda
8apUAHMOE C NOMOWbIO KOMOUHAMOPUKUL.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NMPeIMETOB:
® u3sIeKamb, UHMEPNPemuposams U NpPeodpaz’06vleams  UHGOPMAYUIO,

npeoCcmasieHHy0 8 maoauyax, Ha OUASPaAMMAax, 2pauKax, Ompaxcarouwyro ceolucmsed u
Xapakmepucmuku peaibHblxX npoyecco8 U A61eHUll,

o onpeodensimb CMAMUCMUYECKUE XAPAKMEPUCMUKU BbIOOPOK NO mabdauyam,
ouazpammam, epapuxkam, GbINOIHAMb CPABHEHUE 6 3AGUCUMOCTMU OM UYelu pPeuleHus
3a0ayu;

®  OYeHUBAMb BEPOSMHOCTb PEAlbHbIX COObIMULL U A8TeHULL.

I'eomeTpuueckune Gpurypsi
e Onepuposamb NOHAMUAMU 2€OMEMPULECKUX Puyp;

® u361EeKamb, UHMEPNPemMuposamsv U npeoopazoevleams UHPOPMaAyUio o
2eomempudecKkux uaypax, npeocmasieHHyo Ha 4epmexicax;

®  npuMeHAmb 2eomempudecKkue hakmol Ol peuieHusi 3a0ay, 8 MOM HUcie,
npeononazaruux HeCKoJIbKO Wazo8 peuletus;

*  gopmyruposams 8 NPOCMEUUX CYUAAX CEOUCMEA U NPUSHAKU DuUayp;

®  00KA3bIBAMb 2e0MEMPUYECKUE YMBEPHCOCHUS,

® grademv CMAaHOApMHOU Kidccuguxkayuel niockux gueyp (mpeyorvHuKos u
YemubIPEXY20IbHUKOB).
B noBceaqHeBHOM KU3HU U NIPU U3YYEHUHU JPYTUX NPEIMETOB:



®  UCNONL308AMb CBOUCMBA 2e0oMempudecKux ¢ueyp Ol peuieHus 3a0ad
NPAKMU4ecKo2o Xxapaxkmepa u 3a0ay U3 CMeNCHbIX OUCYUNTIUH.

OTHoIeHUA
o Onepuposamsv NOHAMUAMU. PABEHCMBO hucyp, pasHvie Queypsl, paseHCcmeo

MPEY20IbHUKOS8, NAPANNeTbHOCb  NPAMbIX, NEePHEeHOUKYIAPHOCHb NPSAMbIX, Y2ilbl
MeHCOY NPAMBIMU, NEPNEeHOUKVIAD, HAKIOHHAA, NpoeKyus, nooobue gueyp, nooobHbie
Guzypol, n000OHbIE MPEY2ONbHUKU,

® npumenamos meopemy Daneca u meopemy 0 NPONOPYUOHANLHBIX OMPE3KAX
npu peueruu 3a0au,

®  Xapakmepuso8amv 63aUMHOE PACNOJIONCEHUE NPAMOU U OKPYIHCHOCMU, 08X
OKPYHCHOCM EU.
B noBceHeBHO KM3HU M NIPH U3YyYE€HHHU APYTHX NMPEIMETOB:

®  UCNONBL308aMb OMHOULEHUsT Ol peuleHUs 3a0ay, B03HUKAIOUWUX 6 PeanbHOuU
JHCUSHU.

N3mepenusi M BLIYUCIEHHS
e  Onepuposamv npeocmasieHusMu o ONuHe, NIOWaAou, o00véme Kak

seauyunamu. Ilpumensmo meopemy Ilughacopa, opmynvt niowaou, ob6wvéma npu
PeuleHuU MHO20ULA208bIX 3a0al, 8 KOMOPbIX He 8ce OaHHble NpedCmdsieHbl S6HO, d
mpeoyom 6blYUCIEeHUL, ONepuposams 6ojiee WUPOKUM KOTUYECEOM (OPMYT ONUHDL,
naowaou, 006véma, BbIYUCTAMb XAPAKMEPUCMUKU KOMOUHayuil hueyp (OKpysicHocmell u
MHO20Y20/IbHUKOB) — GbIUUCTIAMb — PACCMOAHUSL — MeHcOy — ueypamu,  NPUMEHAMb
mpueoHoMempuyeckue @opmynvl ONsl  BbIYUCIEHULL 6 00nee CIONHCHLIX CAYYAsX,
NPOBOOUMb BLIYUCTEHUS HA OCHOBE PABHOBEIUKOCMU U PABHOCOCMABIEHHOCTU,

®  1POBOOUMb NPOCTIbLE GLIUUCTICHUS HA 00BEMHBIX MENaAX,

®  Qopmynuposams 3a0auu HA 6vIYUCIEHUe ONUH, niowjadeu u 00HLEMOE U
peuams ux.
B noBcexHeBHOM KU3HHM M TPH U3YYEHUHU APYTUX MPEIMETOB:

®  NPOBOOUMb GbIUUCTICHUS. HA MECIMHOCTNU,

®  npumeHsmsb GopmYIvl NPU GLIYUCTIEHUSIX 8 CMENCHLIX YHeOHbIX NpeoMemax, 6
OKpYdHcarouers 0elucmeumeibHOCm.

I'eomeTpuyeckue nocrpoeHust
e  Uszobpaxcamev 2eomempuueckue @ueypbl no mMeKcmosomy U CUMBOTbHOMY

ONUCAHUIO,

® CB00O0OHO ONEepUPOBaAMb UEPMENCHLIMU UHCMPYMEHMAMU 8 HECI0NHCHLIX
CAYHAsIX,

®  BbINOJHAMbL NOCHMPOCHUS MPEY2OJIbHUKO8, NPUMEHAMb OMOeIbHble Memoobl
noCMpoeHull Yupkyiem u JAUHeUKolu U nposooums npocmeliiue UcCie008anus Yucia
peuienut,

® u300padxcamv Munosvie NIOCKUe @ueypvl U 00vbeMHble meia ¢ NOMOUbIO
npocmeiuux KOMnbIOMepHuLX UHCIMPYMEHMO8.



B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NMPEIMETOB:

®  GLINONHAMb HNpOCmelwue NOCMPOEHUs HA MeCMmMHOCMU, HeobXooumvle 8
PeanvbHOU HCUZHU,

®  OyeHUBamb pazmepuvl PEAbHbIX 00bEKMO8 OKPYICAIOUe20 MUpa.

IIpeoOpa3oBanus
o Onepuposamov NOHAMUEM OBUNCEHUSL U NPeodpazosanus noooous, 61a0emnb

npuémamu nocmpoeHusi Gueyp ¢ UCNONb30BAHUEM OBUNCEHUU U NPeodpa3’08aHull
nooobus, NPUMEHAMb NONYYEHHble 3HAHUSA U ONbIM  HOCMPOEHUl 6 CMEHCHBIX
npeomMemax u 8 peaibHblX CUMYAYUSX OKPYHCAIOWe20 MUpa,

e cmpoums ¢hueypy, noOOOHYIO OAHHOU, NOAL308AMBCSA CBOUCMBAMU NOOOOUS
07151 000CHOBAHUS CBOUICME PUYD;

® NpuMeHsmb  CEOUCMBA  OBUJICEHUL Ol  NPOBEOCHUsT  NPOCMEeUuux
000CHOBaHULL c8OlICME hucyp.

B noBcenHeBHOM KM3HU M TIPH U3YyYe€HHH APYTHX NMPEIMETOB:
®  NPUMEHAMb CEOUCMBA OBUNCEHUL U NPUMEHMb No0oOuUe 0l NOCMPOECHULL U

8bIYUCICHUII.

BekTopbl 1 KOOPAUHATHI HA TJIOCKOCTH
o Onepuposamv  NOHAMUAMU  BEKMOp, CYMMA, PA3ZHOCMb  BEKMOPOS,

npouseedeHue 8eKmopa Ha 4Ucio, Y20l Mextcoy 8eKMOopaMuU, CKAIspHoe Nnpoussedenue
8EKMOPO8, KOOPOUHAMbL HA NJIOCKOCMU, KOOPOUHAMbL 8EKMOPA;

®  GLINOIHAMb OCUCMBUL HAO BeKMOPAMU (CLOJCEHUE, BbIYUMAHUE, YMHONCEHUE
HA 4UCTI0), BLIYUCTAMb CKANAPHOE NPoU3sedetue, Onpeoeiams 8 NPOCmeumux Ciyuasnx
Yeon Medcoy BeKmopami, GbINOIHAMb PA3I0JCeHUe BeKMOopa HA COCMAGIsoujuUe,
NPUMEHAMb NONYYeHHble 3HAHUA 6 (u3UuKe, NOIb308AMbCA YOPMYNIOU BbIYUCTIEeHUs
PACCMOsIHUA  MeHCOYy  MOYKaMU N0 U38ECMHbIM  KOOPOUHAMAM, UCNHOJIb308AMb
ypasHenus hueyp 0ns peuleHus 3a0ad,

®  NpUMeHAMb 8eKMOPbl U KOOPOUHAMbL OJisl PEUeHUsT 2eOMEeMPUYECKUX 3a0ay
Ha 8bIYUCTIEHUE ONUH, Y2Tl08.
B noBceHeBHOI KM3HU M TP U3yYE€HHH APYTHUX NMPEIMETOB:

®  UCNONB308aMb NOHAMUSA BEKMOPO8 U KOOPOUHAm OJisl peuleHuss 3a0ad no
Quszuke, ceoepaguu u Opyeum yueOHviM npeomeman.
HcTopus maTeMaTuKu

o Xapakmepuzosamv 6KIAO  BbLOAIOWUXCSA MAMEMAMUKO8 6  pa3sumue
MAMeMamuKy U UHbLX HaY4HblX obaacmeti,

®  NOHUMAMb POTbL Mamemamuxu 6 pazsumuu Poccuu.

MeToabl MaTEMAaTHKH
o Ucnonwv3ys usyuenHvie mMemoovl, NPo8oOUmMsb OO0KA3AMENbCMEO, GbINOJHAMb

onpoeepoicenue;
® gblOUpamMb  U3YHUEHHble Memoobl U UX KOMOuHayuu Ol peuleHust
mamemamuyeckux 3a0au;



®  UCNONBL308aAMb MameMamuiecKue 3HaHus OJisi ONUCAHUSL 3AKOHOMePHOCmell 8
OKpYdHCcarowell 0eticmeumelbHOCMu U NPOU3BE0eHUAX UCKYCCMBA,

®  pUMEHAMb  npocmenuiue  NpocpamMmHvle  Cpeocmed U - INeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbL NPU PeUleHUU MamemMamuiecKux 3a0adu.
BbhINyCKHMK MOJYYHT BO3MOKHOCTHL HAYYMTHCH B 7-9 Kiaccax 1l yCHENIHOTO
NMPOI0JIKeHHsI 00pa30BaHus HA YIJIy0JJEHHOM YPOBHE

DJIeMeHTbl TEOPUU MHOKECTB 1 MaTeMaTHYeCKOM JIOTHKH
e CBOGOIHO ONEPHPOBATH'  MOHATHSAMH: MHOXECTBO, XapaKTEPHCTHKH

MHOKECTBA, JJIEMEHT MHOXKECTBA, IyCTOE, KOHEYHOE U OECKOHEUYHOE MHOXKECTBO,
MOJIMHOXECTBO, NPHHAMJIEKHOCTb, BKIIOUYEHHUE, PABEHCTBO MHOMXECTB, CIIOCOOBI
3a/laHiE MHOXKECTBA;

® 33j1aBaThb MHOXKECTBA Pa3HbIMU CIIOCOOAMU;

® TPOBEPATH BHIOJIHEHHUE XapaKTEPUCTUUECKOT O CBOMCTBA MHOYKECTBA;

e CBOOOJHO ONEPUPOBATh MOHATHUSMH: BBICKa3blBaHWE, MCTHHHOCTb U
JOXHOCTh  BBICKA3bIBaHUS, CIIOXKHBIE UM IPOCTbIE BBICKA3bIBaHUS, OTPHULAHHE
BBICKA3bIBaHUI; UCTUHHOCTh M JIO)KHOCTh YTBEP)KIEHHUS U €ro OTPUIIAHMS, Olepaluu
HaJ| BBICKA3bIBAHUSIMU: U, WJIN, HE;yCIIOBHBIE BBICKA3bIBaAHMUS;

® CTPOUTH BBICKA3bIBAHUS C UCIIOJIb30BAHUEM 3aKOHOB aJIr€Opbl BHICKAa3bIBAHUH.
B noBceqHeBHOM JKM3HU M NIPH U3YYECHHUHU APYTHX NPEJIMETOB:

® CTPOUTH PACCYXKIEHHUS HA OCHOBE UCIIOIb30BAHUS MMPABUJII JIOTUKH;

® CIOJIb30BaTh MHOJKECTBA, ONEpalMd C MHOXECTBaAaMH, HX Trpadpuieckoe
MPEICTABICHNUE /JIsl ONMKCAHUS PEANIbHBIX MPOLIECCOB U SIBICHUM, MPU PEHICHUM 3a/1a4
APYIUX Y4€OHBIX MPEAMETOB.

Yucaa
e (CB0OOOJHO OMNEPUPOBATH TMOHATUSIMHU: HATYpPAJIbHOE YHCIO, MHOXKECTBO

HaTYPAJIbHBIX YHCEN, IEJI0e YHCIIO, MHOXKECTBO IICIbIX YHCE, OOBIKHOBEHHAS JIPOOb,
JecsATUYHass JpoOb, CMEIIAHHOE YHWCIO, pallMOHAJBbHOE YHCJIO, MHOXECTBO
pallMOHANBLHBIX YHUCEN, UPPAIMOHATBLHOE YHUCIO, KOPEHb CTENEHU N, ACHCTBUTEIIBHOE
YUCJIO, MHOXECTBO JICCTBUTEIBHBIX YHCEI, TEeOMETpUYecKas MHTepIpeTaius
HaTypaJIbHBIX, LIETBIX, PAlMOHATLHBIX, JEHCTBUTEIBLHBIX YHCE,

® [IOHUMATh M OOBSICHATH PaA3HUILy MEXKIY MO3UIMOHHOW W HEIO3UIIMOHHOMN
CHCTEMaMH 3aIliCH YUCEIT;

® [IEPEBOJUTH YKCJIAa M3 OJHOM CHUCTEMBbl 3amUCH (CUCTEMbI CUHUCIICHHUS) B
APYTYIO;

e JI0Ka3bIBaTh M MCIIOJIB30BaTh MPU3HAKHU AEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11 cymMBI ¥ IPOU3BEICHUS YKCEIT MPU BHIMIOJHEHUH BBIYMCICHUN U PEIICHUU 3a]1a4;

7 o

3,Z[CCL " Jajie€ — 3HaTh ONPEACIICHUEC IIOHATUS, 3HATh U YMETH JOKA3bIBaTh CBOMCTBA (HpI/I3HaKI/I, €CJIM OHH CCTL) TIOHATHA,
XapaKTEpHU30BaTh CBA3U C APYTMMHU NOHATUAMU, MPEACTABIIAL OJHO NOHATUC KaK YaCTh CJIOCTHOTO KOMILJICKCA,
HCITIOJIb30BAaTh ITIOHSATHE U €r0 CBOMCTBA IIpyu TPOBEACHNU paccy)Kz[eHHﬁ, JI0Ka3aTeJIbCTB, PCIICHUU 3a1a4.



® BBINOJHATH OKPYIJICHUE PAUMOHAIBHBIX W HUPPALMOHAIBHBIX YHCET C
3aJaHHOM TOYHOCTBIO;

® CpaBHMBATH JICHCTBUTEIBHBIC YHCIIA Pa3HBIMHU CITOCOOAMU;

® VIOPSJIOYMBATH YHWCJIA, 3allMCAaHHBIC B BUIC OOBIKHOBCHHOM M JECATHYHOU
po0u, YKClia, 3alMCaHHbIE C UCTIONb30BAaHUEM apU(PMETHYECKOro KBaJIPaTHOIO KOPHS,
KOpHEH CTerneHu OobIIe 2;

e HaxoauTth HOJ] m HOK uuncen pa3zHpiMu crioco6amMu ¥ MCIOJIB30BAaTh UX IIPHU
pelIeHUN 3aa4;

® BBLINOJHATH BBIUKUCICHUS U TMPEeoOpa3OBaHUSI BBIPAXKEHUM, COJIEPHKALIUX
NEUCTBUTEIIbHBIE YUCTIA, B TOM YUCJIE KOPHU HATypaJbHbBIX CTEIICHEH.

B noBceaHeBHOM KM3HU U NP U3YYEHUH APYITUX MPEAMETOB:
® BBHINONHATh U OOBACHATH PE3YyIbTaThl CPABHECHUS PE3YIhTAaTOB BBIUYMCICHUI

OpU PEIICHUH MPAKTUYECKUX 3a7ady, B TOM YHCIE NPUOIMKEHHBIX BBIUYMCICHUMH,
HCIIOIb3YS pa3Hble CIIOCOOBI CPaBHEHUIA;

®  3aIKCHIBATh, CPABHUBATH, OKPYIJISITh YACIOBBIE JAHHBIE PEATIBHBIX BEJIMYHH C
HCIIOIb30BaHUEM PA3HBIX CUCTEM U3MEPECHMUS;

® COCTaBJIATh U OLICHHBATh PA3HBIMU CIOCOOAMH YHUCIOBBIE BBIPAXEHUS MPU
pEIICHUH MPAKTUYECKUX 33/1a4 U 33J1a4 U3 JPYTUX YUeOHBIX MPEIMETOB.

ToxnecTrBeHHbIE IPe00pa3oBaHUA
e (CB0OOOJHO oOmNEpUPOBATHh TMOHATUAMH CTENEHHM C LEIbIM U JAPOOHBIM

IIOKa3aTeleM;
® BBINOJHATh JOKA3aTEIIbCTBO CBOMCTB CTENEHU C LEIbIMH U JPOOHBIMU
ITOKA3aTEISAMH;

®  OIIEpUPOBATH NOHATUSAMHU «OJHOWIEH», «MHOTOWIECH», «MHOTOYJIEH C OJHOMU
NEPEMEHHON», «MHOTOWIEH C HECKOJbKMMH MEPEMEHHBIMUY», KOI(P(UIIMEHTHI
MHOT'OWJIEHA, «CTaHIapTHAs 3allKCh MHOTOYJIEHAY, CTEIIEHb OJIHOWIEHA U MHOIOYJICHA;

e CBOOOAHO BIAAECTh NpHEMaMU MNpeoOpa3oBaHUs IENBIX U JAPOOHO-
palMOHAJIBHBIX BBIPAXKEHUM;

®  BBINOJHATH Pa3JI0KEHHE MHOTOWIECHOB Ha MHOXXUTENIH Pa3HBIMU CIIOCOOaMHU,
C MCTIOJIb30BAHUEM KOMOMHALIMNA Pa3INuHbIX TPUEMOB;

e ucnonb30BaTh TeopeMy Buera u Teopemy, oOpaTHyio Teopeme Buera, mis
IIOMCKA KOPHEW KBAAPATHOIO TPEXWICHA W JUIS PELICHHs 3a/1ad, B TOM YHCIIE 3a1a4 C
rapamMeTpaMH Ha OCHOBE KBaJIPaTHOI'O TPEXWICHA;

®  BBINOJHATH JEICHUE MHOIOYWIEHA HA MHOI'OWIEH C OCTaTKOM;

® JIOKa3bIBaTh CBOWCTBA KBAJPATHBIX KOPHEW U KOPHEN CTENEHH N;

® BBINOJHATH NIPEOOPA30BAHUS BBIPAKEHUM, COAEPIKALIMX KBaJIpaTHbIE KOPHHU,
KOPHHM CTETECHHU N;

e CBOOOJHO OINEpPUPOBATh MOHATUSMU  «TOXKIECTBO», «TOXKIECTBO Ha
MHO>KECTBE», «TOXIECTBEHHOE NMPeoOpa3oBaHKEe»;



® BBINOJHATH Pa3jIUYHbIC TPEOOPA30BAHUS BHIPAKECHHM, COACPIKAIIUX MOYIIH.
() =
B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:

® BBHINONHATH MPeoOpa3oBaHMsI M JCHCTBUS C OYKBEHHBIMU BBIPAKCHUSIMU,
YUCJI0BBIE KOA((PUITMEHTHI KOTOPBIX 3alTMCAHbI B CTAH/IAPTHOM BHJIC;

® BBINOJHATH NPeoOpa3oBaHUs pPAlUOHATBHBIX BBIPAKEHUM MpPU pPEIICHUU
3a/lay APYrux y4eOHBIX IPEIMETOB;

® BBINOJHATH MPOBEPKY MPaBAONOA00UsS (PU3NUECKUX U XUMUUYECKUX (POpMYJ
Ha OCHOBE CPaBHEHHUSI Pa3MEPHOCTEN U BAJICHTHOCTEMN.

YpaBHeHUs] M HEpaABEHCTBA
e (CBOOOIHO  omepwpoBaTh  MOHATUSIMH:  yYpaBHEHUE,  HEPABEHCTBO,

paBHOCWJIbHBIC YpaBHEHUSI W HEPaBEHCTBA, YpaBHEHME, SBISIOLICECS CIIEICTBUEM
APYroro ypaBHEHUS, YypaBHEHHs, pPaBHOCWIBHbIE HAa MHOXECTBE, PaBHOCHIIbHBIC
npeoOpa3oBaHusl ypaBHEHUM;

e pemiath pa3Hble BUIbl YPaBHEHHM M HEPABEHCTB M MX CHUCTEM, B TOM YHCIIE
HEKOTOpbIe ypaBHEHUs 3 U 4 cTeneHel, IpoOHO-palliOHAIbHBIE U UPPALIMOHAIBLHBIE;

e 3HaTh TeopeMmy Buera 1 ypaBHEHHI CTENIEHU BBILIE BTOPOW;

® T[OHMMaThb CMBICI TEOPEM O PaBHOCWIBHBIX M  HEPaBHOCHIBHBIX
npeo0pa3oBaHUsAX YPABHEHHUI U YMETh UX JI0Ka3bIBaTh;

® BIIAJETh Pa3HBIMU METO/JAMH PEIICHHS yPaBHEHUH, HEPABEHCTB M UX CHCTEM,
YMETh BBIOMPATh METO/I PEIICHUS 1 00OCHOBBIBATH CBOM BBHIOOD;

® JCIOJB30BaTh METOJ MHTEPBAIOB JJIA PEUICHUS HEPABEHCTB, B TOM YHUCIE
ApOOHO-PAIIMOHATIFHBIX M BKJIIOYAIOIINX B ce0s MPpallMOHATLHBIE BEIPAKECHUS;

e pemarh anreOpanvyeckue YpaBHEHHs] UM HEPABEHCTBA M HUX CHCTEMBI C
napameTpaMu anredpandeckKuM U rpauaeckuM MeTOIaMH;

® BIJIAJETh PA3HBIMU METOJAMH JJOKA3aTEIbCTBA HEPABCHCTB;

® pemaTh YpaBHEHHUS B LIENBIX YUCIAX;

e 1300pakaTh MHOXXECTBa Ha IUIOCKOCTH, 3aJaBacMble YpaBHEHHUSIMH,
HEPaBEHCTBAMHU U UX CUCTEMaMHU.

B noBcegqHeBHOM KU3HU U NIPU U3YYeHHHU APYTUX NPeIMETOB:
® COCTaBJIATh U PEIIATh YPaBHEHUS, HEPABEHCTBA, UX CHCTEMBI MPU PEIICHUU

3aJa4 Ipyrux y4yeOHbIX IIPEIMETOB;

® BBINOJHATH OIEHKY MPaBIONOA00MS pe3yJabTaToOB, IMOJy4YaeMbIX MpHU
pELLIEHUH Pa3InYHbIX YPABHEHHM, HEPABEHCTB U UX CUCTEM IPU PELIEHUU 3a7a4 JPYyTrux
y4eOHBIX NMPEAMETOB;

® COCTaBJIATh W pEIIaThb YPABHEHUS W HEPABEHCTBA C NapaMeTpaMH IpU
pellleHuH 3a7a4 APYrux y4eOHbIX IPEeIMETOB;



® COCTaBJIAITb YPaBHEHUE, HEPABEHCTBO WJIM HMX CHCTEMY, OIMCHIBAIOLIUE
pEIbHYI0 CHUTYallMI0 WM MPUKIAAHYIO 3aJady, HHTEpPIPETUPOBATH IOJYyUYEHHbIE
pE3YJIBTATHI.
DyHKIUU

e (CBOOOIHO omepHpoBaTh MOHATUAMH: 3aBHUCUMOCTb, (PYHKIMOHAJIbHAs
3aBHCUMOCTb, 3aBUCHMasi M HE3aBHUCUMas IMepeMeHHbIE, (QYHKIUSA, CIOCOOBI 3aJaHus
(GyHKUMM, apryMEHT W 3HauyeHue (yHKIHUH, 00JacTh ONpPENETeHUs M MHOXKECTBO
3HaYeHHs] QYHKUWHU, HYyIW (YHKIHH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA, MOHOTOHHOCTD
byHKUIMM, HAWOOJbIIEEe M HAaMMEHbIIEe 3HAYCHHs, YETHOCTH/HEYETHOCTh (YHKIIMH,
NepUOaNIHOCTh  (yHKIMH, Tpaduk (YHKIMH, BEepTUKAIbHAs, TOPU3OHTAILHAS,
HAKJIOHHAs! aCUMIITOTHI; TPaQUK 3aBUCUMOCTH, HE SABJISIOIICHCS QYHKIIUEH,

e crpouth rpaduku GYyHKIUN: JTUHEHUHOMW, KBAaJAPAaTUUYHOU, TPOOHO-TUHEHUHOM,
CTENEHHOM IIPU Pa3HbIX 3HAUYEHMAX IOKA3aTENs CTENEHH, Y =|x];

® UCIONB30BaTh NpeoOpa3oBaHus rpaguka GyHKIUU y= f(X) AT DOCTPOCHUS
rpagukoB QyHKui y=af (kx+b)+c;

® aHANMM3UPOBATH CBOWCTBA (YHKIMHA U BUJ rpaduka B 3aBUCUMOCTH OT
apameTpoB;

e CBOOOJHO OINEPUPOBATH MOHATHAMU: IOCIEAOBATEIBHOCTh, OTPAaHUYEHHAs
MOCJI€I0BAaTENbHOCTh, MOHOTOHHO BO3pacTaromias (yObIBarolas) Mociae10BaTeIbHOCTb,
npenen  MOCJIeNoBaTeNbHOCTH, apudMeTHYecKas MpPOrpeccus, TreoMeTpuyecKas
MPOrpeccHsi, XapaKTEPUCTUUYECKOE CBOMCTBO apu(MeTHdeckoil (reoMeTpuYecKon)
MPOrPECCHH;

® JCHOJB30BaTh METOJ MAaTeMaTHYE€CKOM HWHAYKUMU i1 BbIBOAa (opmyd,
JI0Ka3aTeNbCTBA PABEHCTB U HEPABEHCTB, PEUICHUS 3a7a4 Ha JAEJIUMOCTb;

®  HCCIIEN0BATh MOCIEA0BATEILHOCTH, 3aJaHHBIE PEKYPPEHTHO;

e pemaTh KOMOMHUPOBAHHBIE 337a4i Ha apu(METUYECKYIO U T€OMETPUUECKYIO
IIPOrPECCUM.

B noBcegHeBHOM KU3HU U NPHU U3YYEHUH APYTUX MPEeAMETOB:
® KOHCTPYHUPOBaTb M UCCIEAOBaTh (YHKIHH, COOTBETCTBYIOIIHME pPEabHBIM

mpolieccaM U SIBIICHUSM, UHTEPIPETUPOBATH MOIYYEHHBIE PE3YJIbTAThl B COOTBETCTBUU
CO CHEIM(UKON HCCIETYEMOTO MPOIIECCa WIH SBIICHUS;

® WCHONB30BaTh TpPaUKKA 3aBUCHUMOCTEH [IJII HCCIEAOBAHUS pPeabHBIX
MPOLIECCOB U SBJICHUH;

® KOHCTPYHPOBAaTh M UCCIENOBAaTh (PYHKIMH TPU PEIICHUH 3adad JIPYTHUX
y4eOHBIX MPEAMETOB, UHTEPIPETUPOBATH MOTYICHHBIC PE3YIBTATHl B COOTBETCTBUH CO
crieniupuKon yaeOHOro mpeamera.

CraTucTika M TeOpUsi BePOSITHOCTENH
e (CB00OmHO OmNEPHPOBATh MOHATHSIMHU: CTONOYATHIE U KPYTrOBBIE AHATPAMMBI,

Ta6JII/IHI>I JaHHBIX, CPCIHCC apI/I(bMCTI/I‘-ICCKOG, MCIHaHa, HanOOoNbIIeC W HAaWMMCHBIIIEE



3HAUEHUs BBIOOPKH, pa3Max BBIOOPKH, IUCHEPCHS M CTaHIIAPTHOE OTKIOHEHHE,
Cly4ailHasg U3MEHYHUBOCTb;

e BEIOMpaTh Haubosee yAOOHBIM cHoco0 mpenacTaBieHus WH(opMaluy,
aJICKBaTHBIN €€ CBOMCTBAM U LIEJISIM aHAJIN3A,

®  BBIYUCIIATH YHCIOBBIE XapAKTEPUCTUKHU BEIOOPKHU;

e CBOOOJAHO OMEPUPOBATH TMOHATUAMU: (PaKTOpUan dYUCIa, NEPECTAHOBKH,
COUETaHMS U pa3MelleHus1, TpeyroibHuK [lackans;

e CBOOOJHO ONEPUPOBATH MOHATUSAMM: CIyYalHBIA OMBIT, CIy4ailHbIA BBHIOOP,
UCIIBITAHHUE, DJIEMEHTAPHOE CIydaliHOe COOBITHE (MCXOJ), KIACCHYECKOE OMpe/eIeHue
BEPOSITHOCTH  CIy4allHOTO COOBITHSI, OINEpaluu HajJ CIy4dalHBIMU COOBITHSIMU,
OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBI;

e CBOOOJHO ONMEPUPOBATH MOHATUSMU: CITyYalHBIA OMBIT, CIy4YailHBIA BBHIOOP,
WCIIBITAHUE, DJIEMEHTAPHOE ClydaiiHOe COOBITHE (MCXOJ), KJIACCHUECKOE OIpeseeHre
BEPOSITHOCTU  CIy4allHOTO COOBITHS, OINEpaluu HajJ CIy4YalHbBIMU COOBITHSIMU,
OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;

® 3HATh MNPUMEPHI CIIyYalHBIX BEJIUYMH, U BBIUUCIATH UX CTATUCTHUYECKHE
XapaKTEePUCTUKU;

® UCIOJB30BaTh (POPMYJIbl KOMOWHATOPUKHU TMPU PEIICHUH KOMOWHATOPHBIX
3azay;

® peliaTh 3a/1a4M Ha BBIYKMCIICHUE BEPOSITHOCTH B TOM YKCJIE C UCIIOJIb30BAHUEM
dhopmyiL.

B noBceaqHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:
® TIPENCTaBIATh HHPOPMAIIUIO O PEATHHBIX MPOIECCAX U SBJICHHIX CIIOCOOOM,

aJIcKBaTHBIM €€ CBOMCTBAM U 11T UCCIICIOBAHMUSI;

® aHANM3UPOBATh U CPABHUBATh CTATUCTUYECKHE XAPAKTEPUCTUKU BBIOOPOK,
MOJIYYEHHBIX B MPOLIECCE PEIICHUS MPUKIATHON 3a/1a4, U3yUEHHS PEATbHOrO SABJICHUS,
pelIeHUs 3a7]a4M U3 APYTUX y4eOHBIX MPEAMETOB;

® OIICHUBAaTh BEPOATHOCTh pPEATbHBIX COOBITUM M SABJICHUNW B Pa3IMUHBIX
CUTYyalUsIX.

TexcTOBBIE 3aJavuun
e Pemarsn INPOCTBIC MW CIIOXKHBIC 3adadd, a TaKKC 3aJaydu MOBBIIIICHHOM

TPYAHOCTH U BBIIETSATh UX MATEMATUYECKYIO OCHOBY;

® pAacMO3HABaTh Pa3HbIC BUbI U TUIIBI 33/1a4;

® HCIOJb30BaTh Pa3Hble KPATKUE 3aMMCU KaK MOJIECIIM TEKCTOB CJIIOKHBIX 3ajJ1au
M 3a7a4 TMOBBILICHHOW CIIOXKHOCTH [JIs MOCTPOCHUSI MOMCKOBOM CXEMbI M PEIICHUS
3a/1a4, BBHIOMpaATh ONTHUMAJbHYIO JJIs pacCMaTpUBAeMOW B 3ajadye CHUTYyallMH MOJIEIb
TEKCTa 3aa4H;

® pa3nuyaTh MOJENb TEKCTAa M MOJIENb PEIICHUs 3a/aud, KOHCTPYUPOBaTh K
OJTHOM MOJIETN PEIIEHHUs CJIOKHBIX 3a7[a4 pPa3Hble MOJIETN TEKCTa 3a/1a4u;



® 3HATh M NPUMEHITh TPH CIOCOOa MOMCKA pelIeHus 3aaad (0T TpeOOBaHUS K
YCJIOBHIO U OT YCJIOBUS K TpeOOBaHUIO, KOMOUMHUPOBAHHBIN);

® MOJIETTUPOBATH PACCYKICHHUS MPH MOMCKE PEIICHUS 3a/1a4 C MOMOIIbIO Tpad-
CXEMBI;

®  BBIJCJATH ATAlbl PEIICHUS 3a/1a4U U COJEpKaHuEe KaKI0Tro ITara;

® yMETh BBIOMPATH ONTUMAJIbHBIA METOJ PEIICHUS 3aJa4l U OCO3HABATh BHIOOP
METO0/1a, PACCMATPUBATh PA3IUYHBIE METOJIbI, HAXOJUTh Pa3HbIC PEIICHUs 3aJlauH, €CIH
BO3MOJKHO;

® aHANM3UPOBATh 3aTPYJHEHUS IPU PEIICHUH 3a]1aY;

® BBHINONHATH  pPA3IMYHbIE  MPEeoOpa3oBaHMS  MPEIIOKEHHOW  3a/1ayw,
KOHCTPYHUPOBATh HOBBIC 33/1a4M U3 JAHHOH, B TOM YHCJIE OOpaTHBIE;

® UHTEpIPETUPOBATH BBIUKMCIHUTEIbHBIE PE3YJbTaThl B 3ajayde, HCCIEI0BATh
MOJIyYEHHOE PEIICHUE 3a/1a4H;

® U3MEHATH YyCJIOBUE 3a7a4 (KOJMYECTBEHHbIC WM KaueCTBEHHBbIC IaHHbBIC),
MCCIIENOBAaTh U3MEHEHHOE MPEe0Opa30BaHHOE;

® AHAIM3UPOBATH BCEBO3MOXKHBIC CHUTYAIlMM B3aUMHOI'O DPACIOJIOXKEHHS JIBYX
O0OBEKTOB M U3MEHEHHUE MX XapaKTEPUCTUK MPU COBMECTHOM JBUKEHUU (CKOPOCTb,
BpEMsl, PACCTOSIHUE).IIPU PEIICHUE 3a/lad Ha JIBUKEHUE JBYX OOBEKTOB KakK B OJIHOM,
TaK U B TPOTUBOIOJIOKHBIX HAMNPABJICHUSX, KOHCTPYUPOBATh HOBBIE CHUTYyallUd Ha
OCHOBE U3MEHEHHUS YCIOBU 3a7]a4M TIPU JIBUKEHUU T10 PEKE;

®  HCCIIE0BAaTh BCEBO3MOXKHBIE CUTYAllUU MPU PEIICHUH 3aa4 Ha JBUKEHUE T10
peKe, paccMaTpHUBaTh pa3HbIE CUCTEMBI OTCUETA;

® pemiaTh pa3HOOOpA3HBIC 3a/1aUn «HA YaCTH»;

e pemaTh U 0OOOCHOBBIBATH CBOE PEIICHHE 3a7a4 (BBIACIATH MaTEMAaTHUECKYIO
OCHOBY) Ha HaXO0JICHHE YaCTH YUCJIA U YUCIA [0 €ro 4YaCTU Ha OCHOBE KOHKPETHOTO
CMbICIIa Apoou;

® OOBSCHATH WJAEHTUYHOCTHh 3aJa4 pPa3HbIX THIIOB, CBS3BIBAIOIIUX TPHU
BeIMYMHBI (HAa paldoTy, Ha TMOKYIKH, Ha JBUKEHHE). BBIACIATH STU BEIUYUHBI U
OTHOIICHUS MEXIYy HUMH, NPUMEHITh WX TPHU pEIICHUH 3a/1ad, KOHCTPYHPOBATH
COOCTBEHHBIE 3a]1a4 YKa3aHHBIX TUIIOB;

® BJAJETh OCHOBHBIMM METOJIaMHU pEIIeHUs 3aJad Ha CMECH, CIUIaBHI,
KOHIICHTPAIIMH, UCTI0JIb30BAaTh UX B HOBBIX CUTYaIlUSX MO OTHOIICHUIO K U3YYEHHBIM B
npoliecce 00yueHus;

e pemiaTh 3ajJadyd Ha TMPOIEHTHl, B TOM 4YHUCJE, CJIOXHBIE TMPOLEHTHl C
000CHOBaHUEM, UCTIONB3YS Pa3HbBIE CITOCOOHI;

® pemaTh JIOTHYECKUE 3a7aud Pa3HbIMU CIOCOO0aMu, B TOM YHCIE, C JABYMs
0JI0OKaMu U ¢ TpeMs 0JI0KaMU JJAaHHBIX C TTOMOIIbIO TaOJIHIL;

e pemiaTh 3a/Jauyd MO KOMOMHATOPUKE W TEOPUU BEPOSTHOCTEW HAa OCHOBE
MCIOJIb30BAHUS U3YYEHHBIX METOJIOB U 0OOCHOBBIBAThH PEIICHUE;



® pelIaTh HECIIOXKHBIE 3aJa4U [10 MATEMAaTUYECKOU CTATUCTUKE;

® OBJAJAETh  OCHOBHBIMM  METOAAMU  pELICHUS  CIOKETHBIX  3ajad:
apupMeTHYeCKuid,  anreOpandeckuii, mepedop  BapUAHTOB, TEOMETPHUUYCCKH,
rpaduueckuii, IPUMEHATh UX B HOBBIX 10 CPABHEHHUIO C U3YYCHHBIMH CUTYaIUSX.

B noBcegqHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:
® KOHCTPYHMPOBATh HOBbIC ISl TAHHOW 3aJauM 3aJlayHble CUTYallMu C YYETOM

peanbHbIX XapaKTEPUCTHUK, B YACTHOCTH, MPHU PEUICHUM 33Jad Ha KOHUEHTpPAIUH,
YUYUTBIBaTh IUIOTHOCTh BEHIECTBA; pEIIATh M KOHCTPYMPOBATh 3aJadyd HA OCHOBE
pacCMOTpPEHHsT  pealbHBIX CHUTyallMid, B KOTOPBIX HE TpeOyeTcs TOYHBIH
BBIUHCIIUTENbHBINA PE3YJIbTAT;

e pemarh 33Ja4M Ha JIBUKEHME [0 PEKe, paccMaTpuBasi pas3HbIe CHUCTEMBbI
OTCU€Ta;

® KOHCTPYHMpOBaThb 3aJayHble CHUTyallud, NPUOIIDKEHHBIE K peajabHOMI
JIEHCTBUTEIBHOCTH.

I'eomerpuyeckue purypsl
e (CBOOOIHO OMEpUPOBATh F€OMETPUUYECKUMHU MOHATUSIMHU NPU PEUICHUU 3a]1a4

Y IIPOBEJEHNH MATEMAaTUYECKUX PACCYKICHUM;

®  CaMOCTOSATENHHO (HOPMYIUPOBATH OMNpENETCHUSI TEOMETPUUECKUX (GuUryp,
BBIJIBUTaTh THUIIOTE3bl O HOBBIX CBOMCTBAX M MMpPHU3HAKaX IeOMETPHUYECKUX (QUTYp U
00OCHOBBIBaTh MJIM ONPOBEPraTh UX, 0000IIATh WIM KOHKPETU3UPOBATh PE3yIbTaThl Ha
HOBBIE KJIAcChl (PUTyp, MPOBOAUTH B HECIOXKHBIX CIydasX KiacCcupUKauio Guryp mno
Pa3JIMYHBIM OCHOBAaHMSIM;

® HCCIENOBaTh YEPTEXKM, BKIOYas KoMOuHanuu  GUryp, HU3BJIEKATh,
MHTEPHPETUPOBATh U NPEe0OPa30BbIBaTh HHPOPMALIHIO, MPEICTABIECHHYIO HA YepTexax;

e pemarh 3a1a4d reOMETPUYECKOr0 COJIEPKAHMsI, B TOM YMCIE B CHTYaLHAX,
KOTJla aJITOPUTM PEILIEHUS HE CeyeT SIBHO U3 YCIIOBUS, BBINOIHATh HEOOXOAUMBIE AJIs
pelieHus 3aJadd  JOMNOJIHUTENIbHBIE IOCTPOEHUS, HUCCIEAOBaTh BO3MOYKHOCTH
NPUMEHEHUS TeopeM U (pOpMyIT 7S pelieHus 3a/1a4;

e (GOopMyIMPOBATH U TOKA3BIBATh T€OMETPUUECKHUE YTBEPKICHUSI.

B noBceaqHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:
® COCTaBIIATh C  WCIOJB30BAaHUEM  CBOWCTB TE€OMETPHUECKHX  (QUTYD

MaTeMaTUYeCKUe MOJENU JUIsl PELICHUs 3a/lady MPAKTUYECKOTO XapakTepa W 3ajay H3
CMEXHBIX JTUCIUIUINH, WCCJIENOBATh TOJTYyYEeHHBIE MOJAEIW W HWHTEPIPETHPOBATH
pe3ynbTar.

OTHOIEeHUA

e Braaerh MOHATHEM OTHOIICHUSI KaK METANPEAMETHBIM;

e CBOOOJHO OMEPHPOBATH MOHATHSAMHU: PAaBEHCTBO (uUryp, paBHbIC (DUTYDHI,
PaBEHCTBO TPEYTOJIBHUKOB, MapaJICIIBHOCTh MPSIMBIX, MEPIICHIUKYISAPHOCTD MPSIMBIX,
VIIBl MEXIY TPSIMBIMH, TEPIICHIUKYISP, HAKIOHHAS, TMPOCKIHWsA, Momodue ¢uryp,
10/100HbIe (UTYPBI, TTOAOOHBIE TPEYTOIBHUKHY;



® JCIOJB30BaTh CBOMCTBA MOJ00MS M paBEHCTBA (PUTYp MPU PEIICHUH 3a7a4.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NMPeIMETOB:

® UCIOJb30BaTh  OTHOIIEHUS  JJIi  T[OCTPOCHUSI U HCCIENOBaHUs
MaTeMaTUYeCKUX Mojieliell 00bEKTOB peaibHOU KU3HHU.

HN3MepeHust M BLIYMCICHUS
e (CB0OOOIHO OmEepUPOBATH MOHATUSIMU JUTHHA, IUIOMA b, 00bEM, BETUINHA yTia

KaK BEJIMYMHAMH, HCIIOJIb30BaTh PABHOBEIUKOCTh W PAaBHOCOCTABJICHHOCTHh IPH
pEIICHUH 3a71a4 Ha BBIYUCIICHHE, CAMOCTOSTEIBLHO MOJIYyYaTh U UCIIOIB30BaTh (POPMYIIBI
JUIsl BBIYMCTICHUHN IUIomaned u o0bEMOB (GuUryp, CBOOOIHO OMEPUPOBATH IIUPOKUM
HaObopoM (HOpMyYJT Ha BRIUHCICHUE TIPU PEIICHUM CIIOXKHBIX 3a7a4, B TOM YHCJIE U 3a]1a4
HAa BBIYUCJIICHHME B KOMOMWHAIIUSX OKPYKHOCTH U TPEYTrOJIbHUKA, OKPYXHOCTH U
YEeTHIPEXYTOJILHUKA, a TAKKE C MPUMEHEHUEM TPUTOHOMETPHH;

®  CaMOCTOSATEILHO (POPMYIMPOBATH TUIIOTE3BI U MIPOBEPSTH X JOCTOBEPHOCTD.

B noBceHeBHOM KM3HU M NIPU U3YyYE€HHHU APYTHX MPeIMETOB:
e CcBOOOJHO omepupoBaTh GOPMYyJIAMH MPHU PEHICHUH 3a/1a4 B APYTUX YUEOHBIX

npeamMeTax u 1pr NpoOBCACHUU HGO6XOI[I/IMBIX BBIYMCJICHUH B peaanoﬁ KHU3HU.

I'eomeTpuyeckue nocrpoeHust
e Omnepuposatb HOHATHEM Habopa JJIEMEHTOB, OIpEAEISIOIUX

reOMETPUIECKYI0 PUrypy,

® BJaJEeTh HAOOPOM METOIOB MOCTPOCHUN ITUPKYIIEM U TUHEHKOM;

® [IPOBOAUTH AHAJIU3 U PEAIM30BBIBATH 3TAIMbI PEUICHUS 337124 HA TOCTPOCHHE.
B noBceaHeBHOM KM3HU U NIPHU U3YYEHUH APYITUX MPEAMETOB:

®  BBINOJHATHh NOCTPOCHUS HA MECTHOCTH;

® OILICHUBATh Pa3MepPhl PEAIbHBIX O0BEKTOB OKPYIKAIOIIETO MHUPA.

IIpeoOpa3oBanus
L4 OHepI/IpOBaTB ABUXKCHUAMU U HpGO6p&30BaHI/IﬂMI/I KaK MCTaIlpCcIMCTHBIMHA

MOHSATUSIMU;

e OMNepupoBaTh TMOHITHEM JBWXEHUS W TpeoOpa3oBaHUs NOAO0US JUIs
00OCHOBaHUHM, CBOOOJHO BJIAAETh IMpPHEMaMH MOCTPOCHUA (UTYP C MOMOUIBIO
JIBUKEHUHN U MpeoOpa3oBaHus MOA00us, a TAaKKe KOMOMHAIIUSIMU JIBUYKEHUHN, ABUKEHUN
¥ TIpeoOpa3oBaHUl;

® WCIONB30BaTh CBOMCTBA ABWMKEHUN W TPeoOpa3oBaHUU IJIsi MPOBEICHUS
00OCHOBaHHUS M JOKa3aTelIbCTBa YTBEPKICHHM B TE€OMETPUU U JIPYTUX YYEOHBIX
MpeaMeTax;

® TI0JB30BAaTHhCS CBOWCTBAMH JBMKEHUN U TPeoOpa3oBaHUN MPHU PEIICHUU
3a/1ad.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:

® IIPUMCHSITH CBOMCTBA JIBM)KCHUU W MPUMEHSATH MOJ00ME IS IMOCTPOCHUN U
BBIYMCIICHUH.
BekTopbl 1 KOOPANHATHI HA MJIOCKOCTH



e (CB00OIHO omepupoBaTh MOHATUAMHU BEKTOpP, CyMMa, pPa3HOCTb BEKTOPOB,
MIPOU3BEIECHUE BEKTOpPA HA YUCIIO, CKAJISIPHOE MPOU3BEIEHHE BEKTOPOB, KOOPJUHATHI Ha
IUIOCKOCTH, KOOPJIMHATHI BEKTOPA;

® BJIAJICTh BEKTOPHBIM U KOOPAMHATHBIM METOJOM Ha IJIOCKOCTH JUISl PEeILIEHUS
3a]1a4 Ha BBIYMCIICHHUE U JI0KA3aTEIbCTBA,;

® BBINOJHATH C MOMOIIBIO BEKTOPOB M KOOPAMHAT J0KA3aTEIbCTBO M3BECTHBIX
eMy reoMerpudeckux (hakToB (CBOICTBA CpeAHUX JIMHMMA, TEOPEM O 3aMeydaTelbHbIX
TOYKax U T.II.) ¥ MOJTy4YaTh HOBbIE CBOWCTBA U3BECTHBIX (PUTYD;

® CIMOJIb30BAaTh ypaBHEHHUS (UTYp Ui pelieHUs 3a1ad U CaMOCTOSTEIbHO
COCTaBIIATh YPABHEHUS OT/IENbHBIX IJIOCKUX QUTYD.

B noBceqHeBHOM JKM3HU M NIPH U3YYEHHHU APYTHX NPEIMETOB:

® JCHOJB30BaTh IOHATHS BEKTOPOB M KOOPAMHAT JUIsl pELIEHUs 3aaad Io

¢busuke, reorpaduu 1 IpyruM yueOHbIM IPEeIMETaM.

Hcropus maTeMaTHKHU
e JlonuMarp MaTeMaTuKy Kak CTPOTO OPraHU30BAHHYIO CHUCTEMY HAYYHBIX

3HaHI/H>'I, B 49aCTHOCTH BJIaJICTbL NPCACTABJIICHHUAMU 00 aKCHMOMAaTHYECKOM IMOCTPOCHUHU
IrCOMCTPHUHN U IICPBUYHBIMU IIPCACTABJICHUAMU O HCCBKIIMAOBBIX I'COMCTPUAX ]

® pacCMaTpuBaThb MATCMATUKY B KOHTCKCTC UCTOPUU PA3BUTHUA HUBUIM3AIIUU U
HCTOPHH PA3BUTHA HAYKH, IOHUMATb POJIb MATCMATUKHU B PA3BUTHUH Poccumn.

MeToabl MATEMATHKH
e Bianerp 3HaHUSMH O PA3IUYHBIX METOAaX OOOCHOBAHHS M OMPOBEPKCHHS

MaTEMAaTHYCCKUX y'TBCp)KI[GHI/II\/II N CaMOCTOATCIbHO IMTPUMCHSATD HX;

¢ BJIAJICTb HABBIKAMHW aHAJIM3a YCJIIOBUA 3aJladv W OIPCACICHUSA ITOAXOIAINX
AJI pe€ieHus 3a1a4 U3YUCHHBIX METOJ 0B UIIN UX KOM6HH3HPII>1;

® XAapaKTCpU30BaATbL IMPOU3IBCIACHHUA HCKYCCTBA C y‘léTOM MaTEMAaTHUYCCKHUX
BaKOHOMepHOCTeﬁ B IPpHUPOAC, HCIIOIB30BATb MATCMATHYCCKHC 3aKOHOMCPHOCTH B
CaMOCTOATCIIBHOM TBOPYCCTBC.



MaremaTuka. Ajareopa. I'eomerpusi.

HarypajabHbie uncia. /[poou. PanmonajbHbie yncia

BrInyCKHUK HAy4YUTCS:

* IOHUMAaTh OCOOCHHOCTH JIECATUYHON CUCTEMbI CUUCIICHUS;

* OIIEpUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C JEIMUMOCTBIO HATYPAJIbHBIX YHCEIL,

* BBIpaXaTh 4KCJIa B HKBUBAJICHTHBIX (popMax, BeIOMpasi HamOoliee MOIXONSAIIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYyalluu;

* CPaBHUBATH U YNOPSAIOUYNBATH PALIMOHAIIbHBIC YUCIA;

* BBITIOJIHATH BBIYMCIICHUS C PallMOHAILHBIMUA YHUCIIAMH, COUETast YCTHBIC U MUChbMEHHBIS
MPUEMBI BEIYUCIIEHUN, IPUMEHEHUE KAIbKYIISITOPA;

* UCIIOJNb30BaTh MOHATUS W YMEHUS, CBSI3aHHBIE C MPONOPLMOHAIBHOCTHIO BEJIUYMH,
MPOLUEHTAMH, B XOJE PEUICHHS MaTEMAaTUYECKUX 3a7ad M 3aJad M3 CMEXHbBIX
MIPEAMETOB, BBITIOIHATH HECIIOKHBIE TPAKTUUYECKUE PACUETHI.

Buinycknuk nonyuum 6o3modicHocmy:

*  NO3HAKOMUMbCA C NOZUYUOHHLIMU CUCMEMAMU CUUCIEHUs C OCHOBAHUSMU,
omaudnvimu om 10;

* yenyoums u paseums NpPeoCmasieHus O HAMYPALbHbIX YUCAAX U CBOUCMBAX
oenumocmu,

* HAYYUMbCS UCNONB308AMb NPUEMDL, PAYUOHATUSUPYIOWUE BbIYUCTEHUS, Npuobpecmu
NPUBBLIYKY KOHMPOIUPOBAMb  BbIYUCIEHUS, 8bl0Upas NOOXO0OAWUL Ol CUMYayuu
cnocoo.

JeiicTBUTEIbHbIC YHCJIA

BbilyCKHUK HAYYUTCS:

* KCIOJIb30BaTh HAYAJIbHBIE MPECTABICHUS O MHOXKECTBE JEUCTBUTEIbHBIX YHUCEIT;

* OIIEpUPOBATH MOHATHEM KBAJPATHOTO KOPHS, PUMEHSTh €0 B BHIYUCIICHUSX.
Buinycknuk nonyuum 6o3modicHocmu:

* passums npeocmasieHue O Yucie U YUCIOBbIX CUCMeMax Om HAMYpPaibHblX 00
OelicmeumenbHblX Yucesl; 0 poau 8bIYUCTeHUU 8 NPAKMUKE;

* pazeumev U yeryoums 3HAHUAL O OeCAMUYHOU 3aNuUcU OeucmeumenbHulx 4ucel
(nepuoouueckue u Henepuoouyeckue opoou).

N3mepennsi, npulInKeHNs], OLEHKHU

BrInyCKHUK HAy4YUTCS:

* WCIMOJB30BaTh B XOJI€ PEIICHUS 3ajJlau 3JIEMEHTApHbIC MPECTABICHUS, CBA3AHHBIC C
pUOTMKEHHBIMYI 3HAYCHUSIMU BEITUYHH.

Buinycknuk nonyuum 603modcHocmb:

* NOHAMb, YMO YUCA0Bble OAaHHble, KOMOpble UCNOb3YIOMCA Ol XAPaKmepucmuKy
00bEeKMOBOKPYIHCAIOWE20 MUPA, AGNIAIMCA NPEUMYUECMEEHHO NPUOTUNCEHHBIMU, YMO
no  3anucu  NPUOTUNCEHHBIX  3HAYEHUU, COO0epHcauuxci 6 UHGDOPMAYUOHHBIX
UCTMOYHUKAX, MONHCHO CYOUMb O NOCPEULHOCMU NPUOTUINCEHUSL,

* NOHAMb, YMO NOCPEULHOCTb PE3YIbMama GblYUCIEHUL O0JIHCHA OblMb COUZMEPUMA C
NO2PEeUHOCMbIO UCXOOHBIX OAHHBIX.

AnredpanvecKkue BbIPaKeHUs

BbInyCKHUK HAYYUTCS:

* OIIEPUPOBATH MOHATHIMU «TOXKIIECTBO», «TOXKJECTBEHHOE MPe0oOpa30BaHUE), PEIIATh
3a/1a4d, cojiepkaiire OyKBEHHbIE JaHHbIE; paboTaTh ¢ HopmMyiamu;




* BBINIONHATH TPEOOpa30BaHUS BBIPAKCHHMA, COJACPKAIINX CTENEHH C IEIBIMU
MOKA3aTeNIIMA U KBAJPATHBIC KOPHHU;

* BBITIOJIHATH TOXJACCTBEHHBIE MPE0OPA30BAHMS PAIMOHAIBHBIX BRIPAXKEHUN HAa OCHOBE
MIPaBUIT ICWCTBHIA HAJl MHOTOWICHAMH H allTeOpandeCKUMHU JPOOSIMU;

* BBITIOJTHSTH PA3JI0KEHNUE MHOTOUJICHOB HA MHOKHUTEIIH.

Bulnyckuux nonyuum 603mMOoMCHOCHb HAYYUMbCSL:

* GLINOJIHAMb MHO20UIA208blE NPEOOPA308AHUL PAYUOHATILHBIX BbIPANCEHUL, NPUMEHSS
wWupoxutl Habop noco6os u NPUEM0s;

* NPUMEHAMb MONCOECHBEeHHblEe NPeoOPA308aHUsL Ol peuleHus 3a0ay U3 paziuiHblx
pazoenog Kypca (Hanpumep, 01 HAXOHCOEHUS HAUOONbULE2O/HAUMEHbUIE20 3HAYEHUS]
BbIPAIICEHUS).

YpaBHeHus

BrInyCKHUK HAy4YUTCS:

* pemaTh OCHOBHBIE BUJBI PAllMOHANTBHBIX YPABHCHHUHA C OJHOW MEPEMEHHOM, CHCTEMBI
JIBYX YpaBHEHU C IByMs IePEMEHHBIMU;

* MOHMMATh YPaBHEHHE KaK BKHEUIITYI0 MaTeMaTHYECKYIO MOJEINb /I ONMHCAHUS U
M3YYCHHUS Pa3HOOOpPA3HBIX pealbHBIX CHUTYallUid, pemaTh TEKCTOBBIC —3aadyd
anreOpandecKuM METOOM;

* TMPUMEHATH TrpaduyecKue TMPEACTABICHHUS JUII HCCIACAOBAHWS  ypPaBHCHH,
WCCJIEIOBAHUS U PEIICHUS CUCTEM YPABHEHH C IBYMS TTIEPEMEHHBIMHU.

Buinycknuk nonyuum 603moicHocms:

* 0gnademsv CHeyuarbHbIMU HPUEMAMU peuleHUsl YPAGHEeHUll U CUCmeM YPAGHEeHUL,
VBEPEeHHO NPUMEHAMb annapam ypaeHneHuu OJisl peuleHus pasHoOOPA3HbIX 3a0ay U3
Mamemamuru, CMeNHCHbIX NpeoMemos, NPaAKmuKu,

* npumeHAmMb 2paguueckue npedcmaegneHus Ol UCCLe008aHUS VPAGHEHUL, CUCeM
VpasHeHutl, cooepicawux byKeeHHvle Ko puyueHmoi.

HepaBeHncrBa

BrInyCKHUK HAy4YUTCS:

* IOHUMAaTh M MPUMEHITh TEPMUHOJOTHIO MU CUMBOJIMKY, CBSI3aHHBIE C OTHOUIEHHUEM
HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

* peuarh JUHEMHBICE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HMX CHUCTEMBI; pElIaTh
KBaJIpaTHbIC HEPABEHCTBA C OMOPOU Ha rpauUUEeCKUe MPEICTABICHUS;

* IPUMEHSTH aNnapaT HEPABEHCTB JJIs PEUICHUS 3a7a4 U3 Pa3JIMYHbIX pa3elioB Kypca.
Buinycknuk noiyuum 803M04CHOCHb HAVYUMbCAL:

* PAa3HOOOPA3HBLIM NPUEMAM OO0KA3AMeNbCmea HepPaGeHCms, YE8EePeHHO NPUMEHAMb
annapam HepaseHcmae Ol peuleHus pasHo0OPA3HbIX MAMmemMamuieckux 3a0ay u 3a0ay
U3 CMENCHBIX NPEeOMemo8, NPAKMUKU,

* npumensams 2paguueckue Npeocmasienuss 0N UCCLe008aHUs HEPABEHCMS, CUCMeM
HepaseHcmae, cooepicamux OyKeeHHvle KOIQhpuyueHmoi.

OcHoBHbIe OHATHSA. UKc/I0BbIe QYyHKIIUN

BhINyCKHUK HAYYHTCS:

* TIOHMMATh M HCIOJL30BaTh (PYHKIHMOHAJIbHBIC TIOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAUEHU);




* CTPOUTH TpauKK dIEMEHTapHbIX (YHKIMMA; HCCIEOBAaTh CBOWCTBA YHUCIOBBIX
(yHKUIMN Ha OCHOBE M3YyYEHHUS IMOBEICHUS UX TPa(UKOB;

* MOHUMATh (YHKIMIO KaK BaXHEHIIYI0 MaTeMaTHYECKyI0 MOJENb ISl ONMUCAHUSA
MPOIIECCOB U SIBICHUM OKPYKAIOIIEr0 MHUpPA, MPUMEHATh (DYHKIIMOHATIBHBIN SI3BIK IS
OTMCAHMSI ¥ KCCIICOBAHUS 3aBUCUMOCTEN MEXTY GU3MUESCKIMU BETUIHHAMH.
BulnyckHuk nonyuum 603mM0%#CHOCHb HAYYUMbCA:

* NPOBOOUMb UCCIE008AHUSL, CEA3AHHbIE C U3YUeHUEeM CBOUCME (DYHKYUL, 8 MOM YUcie C
UCNONIL308AHUEM KOMNbIOMEPA, HA OCHO8E 2PAPUKO8 U3VYEHHBbIX (DYHKYUU CMpOoUmv
bonee cnodichvie epaguxu (KycouHo-3a0aHHble, C «BLIKOIOMBIMUY MOUKAMU U M. N.),

* UCNONBL306aMb PYHKYUOHATbHBIE NPEOCMABNEeHUs U C8OUCMBA (YHKYUL O peuleHUs
mMamemamuyeckux 3a0a4 U3 pasiuyHulx pazoenos Kypca.

YucioBbIE MOCIEI0BATEILHOCTH

BrInyCKHUK HAYYUTCS:

* MOHUMATh W HUCIOJIb30BATh SI3BIK MOCIEAOBATEILHOCTEN (TEPMHUHBI, CUMBOJIUYECKUE
0003HaYeHU );

* TOpUMEHATH (QOPMYINbI, CBSI3aHHbIE C apUPMETHUYECKOM U TeoMeTpUYeCcKOn
Mporpeccueit, u ammapar, c(popMUPOBAHHBIN MPU U3YUYECHUM JIPYTUX PA3JIEIOB Kypca, K
PEIICHHIO 33]1a4, B TOM YHUCJIE C KOHTEKCTOM U3 peajbHOM KU3HHU.

Bulnycknuk nonyyum 603Mo#CcHOCHb HAYYUMbCA

* peuiamb KOMOUHUPOBAHHBIE 3A0A4U C NPUMEHEHUeM QOPMYL N-20 4leHa U CYMMbl
NnepeviX N UNeHO8 apUuhMemuyecKou U 2eoMempuyeckou Npozpeccuu, NpuMeHss npu
9MOM annapam ypasHeHuu U HepageHCcms;

* NOHUMAmMb apupmemuyeckyio U 2eoMempuueckyio npocpeccurd Kaxk @yHKyuu
HAmMypaibHo20 ap2yMeHma, C6s3bl6amsb aApUu@OMemudecKyro npocpeccuro ¢ JTUHEUHbIM
POCMOM, 2e0MEMPULECKYI0 — C IKCNOHEHYUATbHBIM POCHIOM.

OnucartejbHasi CTATUCTHKA

BbIlyCKHUK HaYYUTCS UCTOIB30BaTh MPOCTEHIINE CIIOCOOBI MPEICTABICHUS U aHAJIN3a
CTaTUCTUYECKUX JTAHHBIX.

Buinycknuk nonyyum 603moorcHocms npuobpecmu nepeoHa4anibHblil ONbIm Opeanu3ayuu
cOopa OaHHbIX NpU NPOBEOEHUU ONPOCA ODWECMBEHHO20 MHEHUs, OCYWeCmEsms Uux
AHanU3,npedCcmasisims pe3yibmamsl ONpoca 6 8uoe madiuysl, OUACPAMMbL.
Cuyyaiinbie COOBITHSI M BEPOSITHOCTh

BhIyCKHUK HAYYUTCS HAXOJIUTh OTHOCUTEIBHYIO YaCTOTY M BEPOATHOCTH CIy4alHOTO
COOBITHSI.

Buinycknuk _noayuum 603modcHocmb  npuodpecmu  Onwvim  NPOBeOeHUsl CAYYAUHBIX
IKCNEePUMEHMO8, 6 MOM UUCle C NOMOWDbIO KOMIBLIOMEPHO20 MOOENUPOBAHUS,
uHmMepnpemayuu ux pe3yaomamos.

KomoOunaropuka

BbIlyCKHUK Hay4WTCsi peliaTh KOMOWHATOPHBIE 3ajlaud Ha HaXOXJICHHE YHCIIa
00BEKTOB I KOMOMHAIITIA.

BulnyckHuk nonyuum 603MOMCHOCMb HAYYUMbCA HEKOMOPLIM CHEYUATbHbIM NPUEMAM
peuienus KOMOUHAMOPHBIX 3A0aH.

Haznaonasa zeomempus

Buinycknuk nayyumes:

* PACNO3HABAMb HA YEPMENCax, PUCYHKAX, MOOEIAX U 8 OKPYICalowemM Mupe niocKue u
NPOCMPAHCmMeEeHHble 2eoMempuyeckue gueypuol;




* pacnosHasamev pazeépmKuU Kyba, NpaMOy20IbHO20 napaiileienuneod, NpasuilbHOU
nuUpamuowbl, YUiuHopa u Kouyca,

* CIMpoumv paseépmru Kyoa u npsamoy2oibH020 napaiieienuneod,

* onpeoensimsb No JUHEUHbIM PA3MeEPAM PA36EPMKU Pueypul TUHEUHble pazmepsbl camou
Queypvl u Haobopom;

* BBIYUCTIAMb 00BEM NPAMOY20TILHO20 NAPANIelenuneod.

Bulnycknuk nonyuum 603mMoxucHOCIb:

* HAyuumuvCs GblYUCHAMb 00bEMbBI NPOCMPAHCMBEHHBIX 2e0MEemPUYecKux @ueyp,
COCMABNEHHBIX U3 NPAMOY20NbHBIX NAPALIENEeNUNE008s;

* yenybums u pazeumev npeocmasieHusi O NPOCMPAHCMBEHHBIX 2e0OMempUuidecKux
Queypax;

* Hayuumvcs NPUMEHAMb NOHAMUE pA3GEPMKU 0N BbINOIHEHUS NPAKMUYEeCKUX
pPac4emos.

TI'eomempuueckue ghuzypoi

Buinycknux nayyumes:

* NOJIb3068AMbCS AZLIKOM 2eoMempuu OJisi ONUCAHUSL NPEOMEMO8 OKPYIHCAoULec0 Mupa u
UX 83AUMHO20 PACHOONHCEHUSL,

* pacrio3HaBaTh U U300paKaTh HA YEPTEKaX U PUCYHKAX TCOMETPUUYECKHUE PUTYPHI U UX
KOH(UTypaluu;

* HAXOJUTh 3HAUYCHUS JJIMH JIMHEWHBIX JIEMEHTOB (PUTYP U UX OTHOIIEHUS, TPATYCHYIO
Mepy yrioB ot 0° no 180°, mpumeHsist onpeaesieHus, CBOMCTBA U NMPU3HAKK PUTYp U UX
AJIEMEHTOB, OTHOIIEeHUs (¢Guryp (paBeHCTBO, TMOAO0OME, CHMMETPHH, IOBOPOT,
napasuIeNIbHBINA MEPEHOC);

* ONEpHpOBaTh C HAYAJIbHBIMH TOHATHUSAMH TPUTOHOMETPHH W  BBITIOJIHATH
AJIIEMEHTAPHBIE orepanuu HajJ QyHKIIUSIMHA YTIIOB;

e pemarh 3a7a4d Ha JIOKA3aTelIbCTBO, OMUPAsICh Ha HM3YyYCHHBIC CBOMCTBA (Duryp u
OTHOIICHUI MEXITY HUMHU U TIPUMEHSS N3YIECHHBIC METOBI IOKA3aTEIbCTB;

* pemiatb HECIOXHbIE 3aJladyd Ha IOCTPOCHHUE, TPHUMEHSSE OCHOBHBIE aJITOPUTMBI
MOCTPOCHUS C TIOMOIIBIO IUPKYJIS U JIMHCHUKH;

* pemaTh MPOCTEHIINE MTAHUMETPUIECKHE 3a/1a4u B TPOCTPAHCTRBE.

Buinycknuk nonyuum 603moacHocHb:

* 0611a0emb Memooamu peulenusl 3a0a4 Ha 8bIYUCTeHUsl U 00KA3amenbCmed: MemoooM
om NpPoOMuUH020, MemoOOM NO00OUs, MemoOoM nepedopa 6apuaHmos U Memooom
2eoMempudecKux Mecm mouex,

* npuobpecmu OnvIM NPUMEHEHUs a12edpauyeckoc0 U MmMpUSOHOMempuUyecKo2o
annapama u uoet 08UMCEHUsl NPU PeUeHUU 2e0MEeMPUUECKUX 3a0ay;

* oenademv MpAOUYUOHHOU CXeMOU peuleHusi 3a0a4y HA NOCMPOeHue ¢ NOMOUbIO
YUPKYA U TUHEUKU. AHAIU3, NOCmpoeHue, 00KA3AMeNbCmMBE0 U UCCe008aHUe,

* HAyuyumsbCa pewlamsv 3a0ayu HA NOCMPOEHUe MemooOM 2eoMempuidecKko2o mecma
Mouex u MemoooM no00OUsL,

* npuobpecmu onvlm UCCIe008AHUL CEOUCME NIAHUMEMPUYECKUX ueyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM,

* npuobpecmu onvim BLINOJHEHUs Npoekmos no memam «l eomempuueckue
npeobpazosanus Ha niockocmuy, «llocmpoenue ompeskos no gpopmyner.

H3mepenue zeomempuueckux eenuyun

Buvinyckuux nayyumecs:




* UCNONIL308AMb CEOUCMBA UMEPeHUsL ONIUH, NIOWAOell U Yel08 NPU peueHuu 3a0a4 Ha
HaxoodcoeHue ONUHbL OMmpe3Kd, ONUHbL OKPYICHOCMU, ONUHbL OyeU OKPYICHOCHU,
2paodycHoll Mepul yend,

*  BLIYUCAAMb NAOWAOU MPEYOIbHUKOS, NPIMOY2OIbHUKO8, NAPANLIEN02PAMMOS,
mpaneyuti, Kpy208 u ceKkmopos,

* BBIYUCTISIMD ONIUHY OKPYAHCHOCU, OTUHY OYeU OKPYHCHOCMU,

* BHIYUCTAMb OJIUHbL JTUHEUHbIX JJIEMEeHMO8 hueyp U ux yeuvl, UCNONb3Ys (HopMYIibl
ONIUHBL OKPYIHCHOCMU U OTUHBL OY2U OKDYAHCHOCIU, (hOpMYIbL nowaoel hpueyp;

* peuams 3a0a4u Ha 00KA3AMENbCMBO C UCHONb308AHUEM (DOPMYIL ONUHBL OKPYICHOCIU
U OUHBL Oy2U OKPYICHOCTU, (hopMyn naowadell gueyp,

* pewamv Npakmuyeckue 3a0auul, CEA3aHHble C HAXONCOCHUEM 2eOMempudecKux
BeUYUH (UCNOIL3YS NPU HEODXOOUMOCTU CNPABOYHUKU U MEeXHUYeCKUue cCpeocmaa,).
Bulnycknuk nonyuum 603mox4cHOCHb HAYYUMbCA:

* BLIYUCTAMb NAOWAOU Pu2yp, COCMABIEHHBIX U3 08YX UIU Oojlee NPAMOY2ONbHUKOS,
Napanienocpammos, mpeyeoibHuKos, Kpyea u CeKmopa,

* BBIYUCTAMb NIOWAOU MHO2OY2ONbHUKOS8, UCNOIb3Ysl OMHOUWEHUS PABHOBEIUKOCMU U
PABHOCOCMABIEHHOCU,

* NPUMEHAMb AN2eOPAUHEecKUll U MPUSOHOMEMPUYECKULL annapam u uoeu OBUICEHUS
npu peweruy 3a0a4 Ha 8blYUCIeHUe NI0uadel MHO20Y20N1bHUKOS.

Koopounamowi

Buinycknuxk nayuumes:

* BBIYUCIIATH JUIMHY OTpe3Ka MO KOOPAWHATAM €r0 KOHIIOB; BBIYUCIATH KOOPIUHATHI
CEpeIMHBI OTPE3Ka;

* HCIIOJIH30BaTh KOOPAMHATHBINA METOJT ISl U3YYCHHS CBOMCTB MPSMBIX M OKPYKHOCTEH.
Buinycknux nonyuum 803modicHocmy.:

* o081a0emb KOOPOUHAMHBbIM MeMOOOM peuleHus 3a0ai HaA GblYUCIeHUS U
0oKazamenbcmeda;

* npuobpecmu Onvim UCHONb308AHUSL KOMNBIOMEPHBIX NPOSPAMM OIS AHAIUZA YACTIHBIX
CILYUaAes 3aUMHO20 PACNONONCEHUSL OKDYICHOCMEL U NPIMbIX,

* npuobpecmu Onvlm GbINOJHEHUs NPoekmos Ha memy «lIpumeneHue KOOPOUHAMHO2O
Memooa npu peueHuy 3a0a4 Ha 8bIYUCTIEeHUS U OOKA3AMEeNbCIEaAy.

BekTopsl

BhINTyCKHUK HAYYUTCS:

* OIEPUPOBATH C BEKTOPAMHU: HAXOJUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX
IrCOMETPHYECKH, HAXOJIUTh BEKTOP, PaBHBIM IIPOM3BEACHUIO 3aJaHHOTO BEKTOpa Ha
YHCIIO;

* HaxXOJUTh JJISI BEKTOPOB, 3aJaHHBIX KOOpPJIWHATAMH: JUTMHY BEKTOpPA, KOOPIUHATHI
CYMMBI M Pa3HOCTH JIBYX M Oojiee BEKTOPOB, KOOPJIWHATHI MPOU3BEICHUS BEKTOpa Ha
YHUCJIO, TPHUMEHSS TpPH HEOOXOIMMOCTH COYETATEIbHBIN, TNEPEMECTHTEIbHBIN |
pacIpeeTuTeIbHbIN 3aKOHbI,

* BBIYHCIIATH CKaJsIPHOE MPOU3BEACHUE BEKTOPOB, HAXOJUTh yroJl MEXIY BEKTOPaMH,
YCTaHABIUBATh MEPTICHAUKYISIPHOCTD TIPSIMBIX.

Bulnycknuxk nonyuum 603mosicHocmo .

* os61a0emb BEeKMOPHbIM MemoOOM Ol peuleHus 3a0ad Ha BblYUCTeHUs U
ooKazamenbcmeda;




* npuobpecmu ONvIM BbINOJIHEHUSI NPOEKMO8 HA MeMy «NPUMEHEHUe BeKMOPHO20
Memooa npu peueHuy 3a0a4 Ha bIYUCTEeHUs U O0KA3ameabCmeay.
5. Conep:xxanue yueOHOro npeamera «MareMmaTuka

AJITEBPA.

Anre0panvyeckue BbIpa:keHHMsl. bDyKBEHHbIE BBIp@XKEHHS  (BBIPAXKEHHUS C
nepeMeHHbIMH). YncaoBoe 3HaueHne OyKBEHHOr0 BbIpaxkeHus. JlomycTuMble 3HaYeHHUsI
nepemeHHbIX. [lofcTaHOBKa BBIpaXXEHUH BMECTO IHepeMeHHbIX. [IpeoOpa3zoBanue
OYKBEHHBIX BBIpQ)XCHHI Ha OCHOBE CBOWCTB apu(mermueckux nercTBuii. PaBeHCTBO
OYKBEHHBIX BbIpakeHHi. Tox1ecTBo.

Crernenp ¢ HaTypaJIbHBIM IOKa3aTesieM U €€ CBOMCTBAa. OAHOUIEHBI 1 MHOIOYJIEHBI.
Crenenp MHOrowieHa. CinoXeHue, BBIYMTAHUE, YMHOXKEHUE MHOTIOYIECHOB. DOpMYJIbI
COKpPALIEHHOI'0 YMHOXEHUS: KBaJgpaT CyMMBI M KBaJpaT pasHocTu. DopMyiia pa3HOCTH
kBajgpaToB. I[IpeoOpa3oBaHue 1€lOr0 BBIpAXKEHHS B MHOTrOWIeH. PaznoxeHue
MHOTOYJIEHOB Ha MHOXWUTENW. MHOrowieHsl ¢ OJHOW mnepeMeHHou. KopeHb
MHOrouseHa. KBagpaTHbIM TpexuseH; pa3jloKEHHWE KBAaJpPaTHOIO TPEXWIEHA Ha
MHOHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO ajreOpamdeckoid Apoou. CrioxeHue,
BBIUMTAHUE, YMHOXEHHUE, JieJeHue anreOpanueckux apobeit. CreneHbp ¢ IeIbIM
NIOKAa3aTeJIEM U €€ CBOWCTBA.

ParmonanbHbie BhIpaKeHUs U UX npeoOpa3oBaHus. J{okazaTenbCTBO TOXKIECTB.

KBagpatueie kopuu. CBoicTBa apu(pMETHUYECKUX KBAJPATHBIX KOpPHEH U UX
MIPUMEHEHUE K MPEOOPa30BaHUIO YHNCIOBBIX BBIPAXKEHUI U BHIYUCICHHSIM.

YpaBHenusi. YpaBHeHue ¢ onHou mnepemeHHou. Kopens ypaBHeHus. CBoiicTBa
YUCJIOBBIX PABEHCTB. PABHOCUIIBHOCTD YpaBHEHHIA.

Jluneitnoe ypaBHenue. KBampaTHoe ypaBHeHue: (opmyna KOpHEH KBaJpaTHOTO
ypaBHeHusA. Teopema Bwuera. PemieHue ypaBHEHUM, CBOISIIMXCS K JIMHEWHBIM H
KBagpaTHbIM. [IprMephl pemeHnst ypaBHEHU TPETbEN U YETBEPTOMN CcTEeNeHU. Pemenue
JIPOOHO-palMOHAIBHBIX YPaBHEHUH.

VYpaBHEeHHE ¢ IBYMs IIEPEMEHHBIMU. JINHEWHOE ypaBHEHHE C ABYMsI IIEPEMEHHBIMU,
IIPUMEPHI PELICHUSI YPABHEHUM B LIEJIBIX YUCTIAX.

Cucrema ypaBHEHHU C NIByMsl MepeMEHHbIMHU. PaBHOCHMIBHOCTD cucTeM. CHCTEMBI
JIBYX JIMHEWHBIX YPABHEHUW C JABYMS NEPEMEHHBIMH; PEIICHUE ITOACTAHOBKOW H
cinoxkeHnneM. [Ipumepbl pelmeHHsi CHCTEM HEJIMHEWMHBIX YpPaBHEHUW C JOBYMS
IIEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 aNredOpandeckum CriocoOOM.

JlexkapToBbI KOOPAMHATHI Ha TUIOCKOCTU. ['paduueckas MHTeprpeTanus ypaBHEHHUS C
JIBYMsSl TIEpEMEHHbIMHU. [paduk JIHHEHHOTO ypaBHEHUS C JABYMS IIE€PEMEHHBIMU;
yra0BOM KOI(PPUIMEHT TpsIMOM; YCIOBUE NapajUIeNbHOCTH TpsMbIX. [ 'paduxu



OpOCTEHIINX  HEIMHEHHBIX ypaBHEHMM: mapaborna, rumnepbona, OKPY>KHOCTb.
I'paduueckas unTEepnpeTalis CUCTEM YPaBHEHUM C IBYMs IEPEMEHHBIMH.
HepaBencrBa. UucioBbie HEpABEHCTBA U UX CBOMCTBA.
HepaBenctBo ¢ omHOM mnepeMeHHOW. PaBHOCUIIBHOCTH HEpPABEHCTB. JIMHEWHBIE
HEpaBEHCTBA C OJHOM nepeMeHHoil. KBagpaTHbie HepaBeHCTBA. CUCTEMBI HEPABEHCTB C
OJHOU MEPEMEHHOM.

®YHKLIMH

OcHOBHbIe TOHATHSI. 3aBUCHUMOCTHM MEXIy BenuunHamu. [lpencraBieHue
3aBucumocteit popmynamu. [Tousatue QyHKium.

OO6nacth onpeneneHus U MHOXKECTBO 3HaueHUH GyHKinu. CriocoObl 3a1aHus HyHKIIHH.
I'padux ¢ynkumu. CpolicTBa (yHKIUN, UX oToOpakeHue Ha rpaduke. [Ipumeps
rpauKOB 3aBUCUMOCTEH, OTPAXKAIOIIHNX PEATIbHBIE MPOLECCHI.

Yucaosble ¢Qynknuu. DyHKIMH, ONUCHIBAIONIUME TPSIMYI0 H  OOpaTHYIO
OPOIMOPLIMOHATIbHBIE 3aBUCUMOCTH, UX Tpaduku U cBocTBa. JIuHeilHas GyHKUUS, ee
rpaduk u cBoiictBa. KBampatuunas ¢yHkuums, ee rpadgux u cBoicTBa. CTeneHHbIE
(GYHKIMU ¢ HATYypalIbHBIMH MOKa3aTelsIiMu 2 U 3, UX rpauKu U CBOMCTBA.

I'paduku dyrkmmit y=4/6,, y =6, y = [x|.

YucnoBble MOCIAEA0BATEIBHOCTH. [loHATHE 4YMCIOBOW IOCIIEIOBATEIBLHOCTH.
3aanue mocieI0BaTeIbHOCTH PEKYPPEHTHOM (hopmyioi u popmyIioi N-ro djeHa.

Apudmernyeckas M reoMmerpuyeckas mnporpeccud. Dopmynbl  N-ro  wieHa
apuPMETUIECKON ¢ TEOMETPUYECKOW TPOTPECCHil, CYMMBI TEPBBIX N YICHOB.
N3o00paxkenne uneHOB apu(METUYECKOW MU TeOMETPUUYECKOW MpOrpeccuid TOYKaMu
KOOPJAWHATHOM TIUIOCKOCTH. JIMHEMHBIH MW SKCNOHEHUUAIbHBIA pocT. CIOXKHbIE
IIPOLICHTBI.

BEPOSATHOCTDb U CTATUCTUKA .

OnucatenbHas cratucTuka. [IpeacraBieHne NaHHBIX B BUJE TaOJUIL, JUATPAMM,
rpadukoB. CraydaitHas W3MEeHUMBOCTh. (CTAaTUCTUYECKHE XapaKTEPUCTHKU Habopa
JIAaHHBIX: CpelHee apu(dMeTHIecKoe, MeIMaHa, HauooJbIee U HAUMEHbIIIee 3HAYCHUS,
pa3max. [IpencraBnenue o BBIOOPOYHOM HCCIIEOBAaHUU.

Ciyuaiinple cOObITHSI W BePOATHOCTBb. [loHsATHME O ciaydailHOM OmNbITE U
cinydyaitHoM coObiTuH. YacTora ciydaitHoro coObiTHs. CTaTUCTHYECKUMM MOAXOA K
MOHATHIO BEPOSTHOCTH. BEpOSATHOCTH MPOTUBOIOJIOKHBIX COObITHI. JlocCTOBEpHBIE U
HEBO3MOXHBIE COObITHSI. PaBHOBO3MOXHOCTH cOObITHH. Kiaccuueckoe ompeneneHue
BEPOSATHOCTH.

KomOunaropuka. PemieHne KOMOMHATOpHBIX 3a7ady IepedOpoM BapHUaHTOB.
Kom6unaropHoe npasuiio ymHoxxkenud. [lepectanoBku u pakTopuar.

I'EOMETPUA 2554.



Harnsignas reomerpusi. Harnmsannele npencraBieHus o ¢urypax Ha MIIOCKOCTH:
npsiMas, OTpEe30K, JIy4, YroJl, JOMaHas, MHOTOYIrOJIbHUK, OKpPY’KHOCTb, KpYT.
YUeThIpexyroapHUK, NPSMOYTOJIBHUK, KBaApaT. TpeyroibHUK, BHIbI TPEYTrOJIbHHUKOB.
[IpaBunbHbIe MHOTOYrONBbHHUKU. M300paxkeHue reomerpudeckux ¢uryp. Bzaummuoe
pPacmoJiOKEHUE ABYX MPSAMBIX, IByX OKPY>KHOCTEH, MPAMON U OKPY>KHOCTH.

JlnuHa otpeska, nomaHou. llepumerp MHoOroyrospHuka. EauHMIBI H3MeEpeHUA
IvHbL. I3MepeHue JUIMHbl 0TpEe3Ka, MOCTPOCHUE OTPE3KA 3aJaHHOM JJIMHBI.

Bunsr yrios. I'pagycHas mepa yria. MI3mMepeHre U OCTPOCHHUE YITIOB C TOMOIIBIO
TPaHCIIOPTHUDA.

[lonsatue tulomanu GUTYpbl; €IUHUIBI  U3MepeHus Iiomaau. [liomans
MPSMOYTOJIbHUKA W TUIONIAIb KBaaparta. [Ipubmmkennoe u3MepeHue miomanei Guryp
Ha KJjeTdyaTtoi Oymare. PaBHoBenmkue Gurypsl.

Harnsanele npencraBieHuss 0 NPOCTPAHCTBEHHBIX (Urypax: KyO, mapaienenunen,
mpu3Ma, mupaMuja, map, chepa, KoHyc, muiusaap. M3o0paxkeHne mpocTpaHCTBEHHBIX
¢uryp. [Ipumepsl ceyennii. Muororpannuki. [IpaBuiibHble MHOTOrpaHHUKH. [IprMepsl
Pa3BEPTOK MHOTOTPAHHUKOB, LIWJIMHIPA U KOHYCA.

[Tonsitue obbema; enunHuibl 00bema. OObeM MPAMOYTOIBHOTO Napalielenunena,
KyoOa.

[Tonsitue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas W 3€pKajlbHAs CUMMETPHH.
N3o0pakeHrne CHMMETPUYHBIX UTYP.

I'eomeTpuueckue purypsl. [Ipsvbie u yribl. Touka, npsimas, miockocTb. OTPE30K,
nyd. Yrosa. Bunsl yrinos. BepTukanbHble U1 CMEXHBIE YIUIbL. bUCCEKTpHCA yria.

[TapayutenbHble W TIepecekaromuecs npsiMblie. [lepneHauKynsipHbIE TPSIMBIE.
Teopembl 0 MapaaIeNnbHOCTH M TMEPIEHAMKYISIPHOCTU NOpsMbIX. llepneHaukynsap u
HAaKJIOHHAas K npssMoi. CepeanHHbIN NEPIICHINKYISP K OTPE3KY.

I'eomerprueckoe Mecto Todek. CBOWMCTBAa OHMCCEKTPHUCHI yrjia W CEPECIAUHHOTO
NEPNEHANKYJIIAPA K OTPE3KY.

TpeyronsHuk. BeicoTa, MenuaHa, OUCCEKTpHUCa, CpEIHSA JIUHUS TPEYroJbHHUKA.
PaBHOOeApeHHbIE W PaBHOCTOPOHHHE TPEYrOJbHUKH; CBOWMCTBA M MPU3HAKHU
paBHOOEIPEHHOr0 TpeyroibHuka. [Ipu3Haku paBeHCTBa TpeyroiabHUKOB. HepaBeHCTBO
TpeyroiibHuKa. COOTHOIIEHUSI MEXAY CTOPOHAMHU W yrjlamMu TpeyroibHuka. Cymma
yIJI0B TpeyrojbHuka. BHemnuwe yrisl TpeyroibHuka. Teopema @aneca. [logoOue
TpeyroibHUKOB. [Ipu3znaku momgoOust TpeyronbHUkoB. Teopema Iludaropa. Cunyc,
KOCHHYC, TaHT'€HC, KOTAHT'€HC OCTPOro yIJIa MPSMOYTOJbHOIO TPEYTrOJbHHUKA U YIJIOB
ot 0 no 180°; mpuBeneHne K OCTpOMY yriry. Pemenre npsiMoyroiapHbIX TPEYTOJIbHUKOB.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. DOpPMYJIbI, CBS3BIBAIOIINE CHUHYC,
KOCHHYC, TaHT€HC, KOTaHI€HC OJHOrO W TOro e yria. PelieHue TpeyroabHHUKOB:
TeopemMa KOCUHYCOB M TEOpEMa CHHYCOB. 3aMe4aTelIbHbIE TOUYKHU TPEYTOJIbHUKA.



YerslpexyronpHuk. lapamienorpamm, ero cpoiictBa U npusHaku. [IpsamMoyroibHuK,
KBaJpat, poMO, X CBOMCTBA U MpU3HaKU. Tpanenus, CpenHss JIMHUAS Tpareuuu.

MHoroyronbHuK. Bblnykiible  MHOroyroibHUKd. CyMma YIJIOB  BBIIYKJIOTO
MHOTOyroJjibHUKa. [IpaBuibHbIE MHOTOYT OJIbHUKH.

OxpyxHocth M Kpyr. Myra, xopma. Cektop, cermeHT. lLleHTpanbHBIN yroJ,
BIIMCAHHBIN yroji; BEJIMYMHA BIMCAHHOrO yria. B3anMHOE pacmnojioKeHue MpsMou U
OKPYKHOCTH, ABYX OKpyxHOcTen. KacarenpHass m cexkymas K OKPYKHOCTH, HX
CBOMCTBA. BrMcaHHbIE M ONHMCAHHBIE MHOTOYTOJIBHUKH. OKpYKHOCTb, BIIMCAHHAS B
TPEYTrOJIBHUK, W OKPYXKHOCTb, OIIMCAaHHAas OKOJIO TpEyroJbHUKa. BrnucanHele u
OIMCAHHBIE OKPYKHOCTH IIPABUIIBHOI'O MHOT'OYT OJIbHUKA.

['eomerpuueckue mnpeodOpazoBanusi. Ilonstue o pasenctBe ¢uryp. I[lonsitue o
JIBWKECHUM: OCEBAasl U LECHTPaJIbHAs CUMMETPUH, MAPAJIICIBHBINA IIEPEHOC, MOBOPOT.
[Tonsitue o mogo6uu Guryp u roOMOTETHH.

Pemrenne 3a1a4 Ha BBIYMCIIEHUE, 1OKA3ATEIBCTBO U IMTOCTPOCHUE C UCIOJIB30BAHUEM
CBOMCTB U3y4YEHHBIX (pUryp.

HN3mepenue reomeTpuyecKux BeJUYMH. J[inHa orpe3ka. PaccrosiHue OT TOUKH 110
npsMon. PacctosHne Mexay napanienbHbIMU NPSMBIMU.

[IepuMeTp MHOTOYTOJIbHUKA.

JInvuHa OKPY>KHOCTH, YMCIIO JI; JUIMHA TYyTH OKPYKHOCTH.

I'panycHas Mmepa yryia, COOTBETCTBHE MEXKIY BEIMYMHOM LEHTPAIBHOIO yIJIa
JUTMHOM 1YT'H OKPY>KHOCTH.

[Tonarue mnomaan wiockux ¢uryp. PaBHOCOCTaBI€HHbIE U PAaBHOBETUKHUE (PUTYPHI.
[Tmomans npssmoyronsHuKa. [Inomanu napamienorpamma, TpEYroJibHUKA U TPATIEIIUU.
[Inomanes MHoOroyronsHuka. Ilmomane kpyra u miomanb cektopa. CooTHoLIeHue
MEXIY TUIOIIAIsIMU TTOJIOOHBIX PUTYD.

Pemrenne 3amad Ha BBIYMCIEHHE M JTOKA3aTEIBCTBO C HCIIOJIb30BAHUEM H3yYEHHBIX
dbopmy.

Koopaunarsl. YpaBHenue npsmoil. KoopaunaTtel cepenuubl orpeska. dopmyna
PACCTOSHUS MEXAY JBYMS TOUKaMU INIOCKOCTH. Y PABHEHUE OKPYKHOCTH.

BekrTopsl. Jliinna (Monmynb) BekTopa. PaBeHcTBo BekTopoB. KosmnHeapHbie
BEKTOpbI. KoopauHaTel BEKTOpa. YMHOXKEHHE BEKTOpPA Ha YHUCJIO, CyMMa BEKTOPOB,
Pa3oKEeHHE BEKTOPA 10 JBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKaJsIpHOE NPOU3BEACHUE
BEKTOPOB.

JIOI'UKA U MHOXECTBA 10u4.

TeopeTuk0-MHOKECTBEHHbIe TMOHATHA. MHOXECTBO, DJJEMEHT MHOXECTBA.
3ajaHue MHOXKECTB TNEPEUUCICHUEM 3JIEMEHTOB, XapaKTEPUCTUUYECKUM CBOWCTBOM.
CrannmapTHbie 0003HAYECHMSI YHCIOBBIX MHOXKECTB. I[lycToe MHOXECTBO U €ro
o0o3Hauenue. [lonmuoxecTBo. OOBEeAMHEHUE U TIEPECEUECHUE MHOKECTB.



NtrocTpanysi OTHOIIEHUM MEX1Y MHOXKECTBAMH € IIOMOILBIO JUarpaMm Oiiepa —
Benna.

JuieMeHThbl JIOTMKH. OmnpeneneHue. AKCHOMBI M TeopeMsbl. J[oka3aTenbCTBO.
Jloka3zaTrenbCTBO OT mpoTuBHOro. Teopema, oOparHas nanHod. [lpumep wu
KOHTpPIIpUMED.

[ToHATHE O PAaBHOCUIIBHOCTH, CIIEJOBAHHUHU, YIIOTPEOICHNUE JIOTUYECKUX CBA30K eciu
..., MO 6 MOM U MOJILKO 8 MOM CJlyyae, JIOTUYECKUE CBSI3KU U, UU.

MATEMATHKA B UCTOPUYECKOM PA3ZBUTHUMN.

(Conepxanue paszzenia BBOJUTCA [0 MEpE U3yUEHHUs IPYTrUX BOIPOCOB.)

Uctopuss ¢dopmupoBaHus TIOHATUS YWCIA: HATypalbHbIE 4YHCTA, Jpoow,
HEJOCTATOYHOCTh  pPAallMOHAIIBHBIX  YWCEN I T[EOMETPUYECKUX  HU3MEpPEHHIA,
uppauvoHanbHble yucia. CTapuHHbIE CUCTEMbl 3anmucu uucen. JpoObu B Basuione,
Erunre, Pume. OTkpbiTHE necsaTuuHbIX apoOeit. CtapuHHble cucTeMbl mep. Jlecarud-
HbIE Ipo0U U MeTpuueckas cucreMa mep. [losiBieHue orpunaTenbHbIX yucen v Hys. J1.
Marnuukuit. JT. Diinep.

3apoxaenue anreOpsl B Henpax apudmernku. An-Xopesmu. Poxaenue OykBeHHOI
cumBonuku. I1. ®epma, @. Buer, P. Jlekapt. UcTopus Bonpoca 0 HaxoxaeHUU GopMy
KOpHEW anre0panveckux ypaBHEHHUH, HEpa3pelmmMoCcTb B pajguKalax ypaBHEHUUN
crenenu, oonbineit uersipex. H. Tapranbs, k. Kapnano, H. X. AGens, O. Nanya.

N300perenre Meroma KOOPIWHAT, MO3BOJSIONIETO MEPEBOJUTH TE€OMETPHUECKUE
0o0bekThl Ha s3bIk anredpel. P. [exapt u II. ®@epma. Ilpumepsl pazaudHbIX CUCTEM
KOOPAMHAT Ha IJIOCKOCTH.

3amaua Jleonapno Iluzanckoro (®PuboHa4yum) O Kpojaukax, 4yucia DuOoHAYYM.
3agada o mraxMaTHOM JTOCKE.

HcTokn Teopun BEpPOSTHOCTEM: CTPAXOBOE N€JI0, a3apTHbie urpel. II. @epma u b.
[Tackane. 4. bepnymu. A. H. Koamoropos.

Ot 3emmemepuss k reomerpuu. I[ludarop um ero mkoma. Damec. Apxumen.
[TocTpoenne ¢ mnOMOWIBIO UUPKYAss ©  JuHEWKu. [locTpoeHne mpaBUIIBHBIX
MHOroyroibHukoB. Tpuceknus yria. KBagparypa kpyra. YaBoenuwe kyOa. Vcrtopus
yucia 5. 3omoroe ceuenue. «Hawama» EBknwmma. JI. Diinmep. H. U. JlobGaueBckuii.
Hctopus naroro nocrymara.

Codusmebl, mapaoKChl.

Pezeps spemenu — 55 u



Iloypounoe nnanuposanue yuednozo mamepuana (anzeopa)’ knacc

Haumenosanue Buo
pazoena Ne Tema ypoka Tun ypoka OcHoeHble nOHAMUA Yueonwvie oeiicmeusn yuawuxcsa KOH- | npumeuanus
npozpammol mpona
I'nasa | Jluunocmmuuie YY/[
Bripaxenwusl, - (hopMupoOBaHUE yCTOWYNBOM MOTHUBALMU K U3YUECHHUIO HOBOT'O;
TOXIECTBA, -opMHUpOBaHHE HABBIKOB aHAIIN3a, TBOPUYECKON HHUITMATUBHOCTH U aKTUBHOCTH;
ypaBHEHHUS, - (hopmupoBaHKE MO3HABATEILHOTO HHTEPECA
20 gacos Kommynukamuenvie YY/I-

-OCYILECTBIATh COBMECTHYIO AESITEIBHOCTh B TPYIIIIE;

-3alaBaThb BOIIPOCHI C LCJIbIO MOJIYYCHUS I/IH(I)OpMaLII/II/I;

-C 1OCTAaTOYHOMU IMOJTHOTOU Y TOYHOCTBIO BbIpAXKaTh CBOU MBICJIIM B COOTBETCTBHUHU C 3ala4aMH U YCIIOBUAMH KOMMYHUKAIIUH,

- YCTaHaBJIMBATh U CPABHUBATL PAa3HBIC TOYKU 3PCHUSA, IPCIKAC YCM IPUHHUMATDh PCIICHUC U ACJIATh BI)I60p;

-MHTCPECOBATHCA YYKUM MHCHHEM U BBICKA3bIBATH CBOC;

-IIPOABJIATD YBaAXXKUTCJIBHOC OTHOIICHUE K OJHOKJIACCHUKaM, BHUMAaHUE K JIMYHOCTHU APYTOro,

Pecynamuenvie YY/I:

- CTaBUTh Y4eOHYIO 3a/1ady Ha OCHOBE COOTHECEHHUS TOTO, YTO YK€ U3BECTHO U YCBOCHO, U TOTO, YTO €IIIe HEU3BECTHO
-CaMOCTOATEIbHO (HOPMYIUPOBATH MO3HABATEIBHYIO LIEJIb U CTPOUTH JIEUCTBUS B COOTBETCTBUM C HEH;

-COCTaBJIATh IUJIAH U TMOCJIEI0BATEIbHOCTh ACHCTBUI; MPEIBOCXUINATh BPEMEHHBIC XapaKTEPUCTUKU JOCTHXKEHUS pe3ysbTaTa (OTBEYaTh Ha
BOIPOC « KOrJa OyAeT pe3yabTaT?»)

-OIICHUBATh PA0OTY; HCTIPABIIATH U OOBICHSATH OITHOKU

-aJIeKBAaTHO OLICHMBATh CBOM JIOCTHUKEHUS, OCO3HABATh BO3HUKAIOIINE TPYIHOCTH, UCKATh UX IPUYMHBI U IYTH MIPEOJIOJIEHUS
- CIMYATh CIOCO0 U Pe3yIbTaT CBOMX JEHCTBUH C 3aJaHHBIM 3TaJIOHOM, OOHAPY)KUBATh OTKIIOHCHHSI i OTJIMYHSI OT 3TaJIOHA
Hoznasamenvhnuvie YY/I:

-IPOBOJIUTH aHAJIM3 CIIOCOOOB PEIICHUS 3aa4H ¢ TOUKH 3PEHUS UX PAIIMOHATBLHOCTH U SKOHOMUYHOCTH

-IPUMEHSTH CXEMBI, MOJIETH JIJIsl TOJTY4YeHHs] MHPOpPMAIINH;, YCTaHABIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U

- BBIpaXaTh CMBICII CUTYAIIMH PA3JIMUYHBIMU CpeACTBAMU( PUCYHKU, CHUMBOJIBI, CXEMBbI, 3HAKH)

-BBITIOJIHATH OTEPaIK CO 3HAKAMU U CUMBOJIAMU; BBIJIEIATH OOBEKTHI U MPOIIECCHI C TOUKH 3PEHUS LEIO0Tr0 U YacTeit
-OCYIIECTBIISITh CHHTE3 KaK COCTaBJICHUE II€JIOT0; YCTAaHABIMBATH AaHAJIOTHH

-BBIJIBUTATh U OOOCHOBBIBAThH TUTIOTE3BI, IIPEJIaraTh CIIOCOObI UX MPOBEPKH; BRIOMPATH BUJ TpaduuecKoil MoaeTH
-BBIOMpaTh Hanboee 3 PekTUBHBIE CIOCOOBI pelIeH s 3a/1a4,

-BBIBOJIUTH CJIEACTBUS U3 UMEIOLIUXCS JAHHBIX

- BBIOMpaTh CMBICIIOBBIE €IMHUIIBI TEKCTA M YCTAHABIMBATH OTHOIICHUS MEXIY HUMHU

-OCYIIECTBIISITh aHATN3 OOBEKTOB C BBIICICHUEM CYIIIECTBEHHBIX M HECYIIECTBEHHBIX MPU3HAKOB




1-2 HucIioBbIE BBIPAKEHUS. KY YHCJIOBBIE BBIPAKECHUS, -YMETb BBIIOJIHSATh D0
VII3Y 3HAUYEHUE YUCIOBOTO aprudMeTHIecKre AeHCTBUS C UPJ
BBIpAXEHUS paIMOHAIBHBIMA YHCTIAMHU
3-4 Bripaxenwns ¢ KY MepeMeHHas, BRIPAKCHHE C -OCYIIECTBIISATh B BBIPAXKEHUSIX dO
IIEPEMEHHBIMU. Y3UM [IEpEMEHHBIMY, 3HAYCHUE IIOJCTAaHOBKU U BBIIIOJIHATE ITP
BBIP@)KEHHUS C IEPEMEHHBIMH, COOTBETCTBYIOIME BEIYUCIICHHUS
(bopMynbl
5 CpaBHeHHE 3HaYeHUN KY CTpOTO€, HECTPOTroe, ABOWHOE -YMETb 3alHChIBaTh U YUTATh @0
BBIPAXKECHUH. HEPABEHCTBO HEPaBEHCTBA; UpPJ
-yMETh CpaBHUBATh 3HAYECHUS
BBIpAKEHU I
6 CBo¥icTBa JeHCTBUI HAT VII3Y KY MEPEMECTUTENBHOE, -3HaTh CBOMCTBA JICUCTBUI HaJl DO
YHUCIaAMU. COYeTaTeNbHOE, YHCIaMU; npra
pacrpeaeauTeIbHOe CBOHCTBO -YMETh HaXOJIUTh 3HAYCHHE Cp
BBIPKEHHS, UCIIOJIB3YS ATH
CBOICTBa
7 Bxoanas OIPEAECIIUTh YPOBEHb
CTAHIAPTU3UPOBAHHAS OOYY4EeHHOCTH  ydYalluxcs 3a
KOHTPOJIbHAst paboTa Kypc «MaremaTtuka 6.
8 ToxnecTsa. YOHM TOXJIECTBO, TOKIECTBEHHbBIE -YMETb IIPOU3BOJUTE 3aMEHY @0
VII3Y KY npeoOpa3oBaHus, IPUBEICHHE BBIPKCHHS TOKIECTBEHHO NP
9 ToIeCTBEHHbIE NOJOOHBIX CllaraeMalXx, pPaBHBIM; CP
npeoOpa3oBaHusL PacKpBITHE CKOOOK -YMETbh MPUBOTUTH MTOT00HBIE
10 BBIPAKEHHUIA. cllaraeMble, pacKpbIBaTh CKOOKH CO
3HAKOM «ILUIKOC» U CO 3HAKOM
Permienune ynpaxHeHui Ha CMHUHYC» HEPCA HUMH
TOKAECTBEHHBIE
peoOpazoBaHus
BBIP@YKEHHUM.
11 KonTpoabHnas paGora Nel - YMETh BBITIOJHATH KP-1
«BpIpaxenns. ToxaecTsa. apu(pMeTHIeCKUe IeHCTBHS ¢
panroOHANBHBIMHU YUCIAMU;
-yMETh YIPOIIATh BBIpAXKEHNUS,
MIPUMEHSSA TOXK/IECTBEHHbIE
peoOpazoBaHus
12 YpaBHEHHE U €r0 KOPHH. KY YpaBHEHHE C OTHOU -YMETb PEIlaTh YPaBHECHUS, @0
MEpEMEHHOM, KOPEHb -yMEeTh N0JIb30BaThCs cBoMicTBamu | UPJ]




I'nasall
®ynkuuy,13yacos

ypaBHEHUs], paBHOCHUJIbHbBIE
YpaBHEHUS

ypaBHEHUI

13 JluneliHoe ypaBHEHHE C KY YOHM JMHEHHOE ypaBHEHUE C OJHOHM | -3HATh OOLIMIA BU JIMHEHHOTO D0
OJIHOU MepeMeHHOM. YII3Y TepeMeHHON YpaBHEHUS; npra
14 Pewenune ypaBHeHui -YMETb PEIIaTh ypaBHEHUE BUA CP
ax=b TP a =0, NP a=0 U b =0,
TPU a=0 U b=0
15-16 | Pemenue 3amau c KY YOHM YCIIOBUE 3a/1a4H, COCTaBJICHUE -YMETb IPABUIBHO ONPEIEIUTh (0[]
TOMOILBIO YPaBHEHUH. VII3Y Y3UM | ypaBHEeHHIT HEU3BECTHOE U COCTAaBUTH CP
YpaBHEHHE; T
-3HaTh AJTOPUTM PELICHHUS 337a4 C
MOMOIIBIO YPaBHEHUH
17 Cpemnee apupmernyeckoe, | KY YOHM YIOPSIOYCHHBIHN P, CpeaHee -yMeTh peIIaTh 3a/1a4u, HCrmoab3ys | ®O
pasMmax u Moja. apudmernueckoe, pazMax u CTaTUCTUYECKHE XaPAKTEPUCTUKU nupra
MOJIa PsI/ia YHCEel
18 Menunana Kak KY VII3Y YIOPSIOYCHHBIN PAJT C YETHBIM | -yMETh OIIPENETIATh MEIHAHY dO
CTaTUCTHYECKas Y HEUETHBIM YHCIIOM YJIEHOB, MIPOU3BOJIBHOTO PsAJIa YUCET 14191
XapaKTepPUCTHKA. MeanaHa
19 Vpok o6o6menns 3Hannit | YOH3 3aKkperieHUue 3HaHWUH,
YMEHUH U HaBBIKOB,
MOJIYYEHHBIX HA YPOKax I0
JTAaHHOM TeMe
20 KounTtpoJsannasi padora Ne2 -YMETbh peIlIaTh YPaBHEHUA, KP-2

«YpaBHeHUSI C OJHOI
mepeMeHHON.

CBOJSIILIMECS K JIMHEHHBIM;
-yMETh peIaTh 3a1a4 Ha
COCTaBJICHUE YPaBHEHHI

Jluunocmuvie YY/[
- (hopMupOBaHUE yCTOWYMBOM MOTUBALMU K U3YIECHUIO HOBOI'O;

-(popMupoBaHne HABBIKOB aHAIN3a, TBOPYECKON MHUIIMATUBHOCTH U aKTHBHOCTH;
- (hopMHUpOBaHUE I03HABATEIBHOTO HHTEPECA
Kommynuxamuenvie YY/I.
-CIyIIaTh U CIBIIIATh COOECEeTHNKA, BCTYNATh C HUM B YU€OHBIN JUAJIOT
-yMeTh ( WJIM pa3BUBATh CIIOCOOHOCTH) OpaTh HA ce0sl HHUIIMATUBY B OPTaHU3AIMHA COBMECTHOTO JICHCTBHUS,

-OpCACIIATh OCIIN U (I)YHKI_II/II/I Y4aCTHHKOB, CII0COOBI B3aHMOHeﬁCTBHH; MNOHUMAThb BO3MOKHOCTH CYHICCTBOBAHUS PA3JIMYHBIX TOYCK 3PCHUS,




HE COBMAJAIOIIUX ¢ COOCTBEHHOM; yMETh YCTaHABIUBATh U CPABHUBATh Pa3Hble TOUKH 3PEHUs, IPEXkK/Ie YeM IPUHUMATh PELICHUS U J1e1aTh
BbIOOD

-aJIeKBaTHO MCII0JIb30BaTh PEUYEBBIE CPENICTBA I AUCKYCCUU U ApIYMEHTALIMK CBOEH MO3ULINH;

-[IPOSIBJIATH TOTOBHOCTD aJI€KBaTHO PEarupoBaTh Ha HYXKAbI APYTUX, OKAa3bIBaTh MOMOIIb U YMOLIMOHAJIBHYIO MOJIEPKKY IapTHEpaMm;
Pezynamuenvie YY/[:

-IIPUHUMATh [TO3HABATEIIHHYIO 11€JIb, COXPAHATH €€ MPH BHIMOJIHEHUH Y4eOHBIX ICHCTBHH,

- CINYaTh CBOM cI0cO0 AEHCTBUM € 331aHHBIM 3TAaJOHOM, BHOCUTh KOPPEKTHBBI M JJOIIOJHEHHSI B COCTABJICHHBIE TUIAHBI;

- CTaBUTh Y4EOHYIO 3a]1a4y Ha OCHOBE COOTHECEHUS TOT0, YTO YXKE U3BECTHO U YCBOEHO, U TOTO, YTO €I11€ HEU3BECTHO

- CaMOCTOSATEJIbHO (POPMYIUPOBATH IO3HABATEIBHYIO LI€JIb U CTPOUTH JIEHCTBHSI B COOTBETCTBUU C HEMl

- COCTaBJIATh IJIaH U TOCJIEI0BAaTEIbHOCTh JEHCTBUM; MPEABOCXUIIATh BPEMEHHbIE XapaKTEPUCTUKU JOCTUKEHMSI pe3yibTaTa (0TBeUaTh Ha
BOIIPOC « KOrJa OyaeT pe3yinbTar?»)

Ho3nasamenvnvie YY/I[:

- BBIBOJIUTD CJICJICTBUS U3 UMEIOIIUXCS B YCJIOBUM 3a/1a4y JJAHHBIX; YCTAHABIMBATh IPUUNHHO-CIIEICTBEHHBIE CBS3H;

- BBIIBUTaTh U OOOCHOBBIBATh FMIIOTE3bI, MPEJIaraTh COCOObI UX MPOBEPKHU; CTPOUTD JOTMUYECKHE LIETTOUKH PACCYXICHUM;

-3aMEHSATh TEPMMHBI ONPEIETICHUSAMU; BBIIEIATH 0000IIEHHBIN CMBICT U (POPMAIBHYIO CTPYKTYPY 3a/1a4M

- BbIOMpaTh HanOosiee 3¢ (heKTUBHBIE CTIOCOOBI PEIICHHUS 314K B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI

- CTPYKTYPHUPOBATh 3HAHMS; BBIIEIATh OOBEKTHI M IMTPOLECCHI ¢ TOUKHU 3PEHUS 1IeJI0r0 U yacTen

- BBIPAXKaTh CMBICJI CUTYallUU PA3IMYHBIMU CpPeICTBAMU( PUCYHKH, CHUMBOJIbI, CXEMBI, 3HAKH)

21 Uro Takoe ¢pyHKIHA? KY YOHM He3aBUCHUMas IEPEMEHHAs, -YMETb 10 3HAUCHUIO apryMEeHTa 0O
3aBUCHMasi IIEPEMEHHAs, HaXOJIUTh 3HaUEHHE (PYHKIIUH I10 NP
dbyHKIMA, 007aCTh rpaduky;
omnpeseneHust PyHKIUH -yMeTh 3a/1aBaTh HopMyIIoi

3aBUCHMOCTb OJJHOH BEJIMYHMHBI OT
JApYyTOi;

-BBIpaKaTh U3 GOPMYI OHY
MIEPEMEHHYIO Yepe3 OCTAIbHBIC

22 Brrunicnenue 3HaueHuit KY VII3Y ¢byHKIMS, 00MaCTh - YMETb 110 3HAYECHUIO apI'yMEHTa @0
¢dbyHKIUY 10 hopMyIte. ompesieneHust PYHKIUH HaXOAWTh 3HaYeHHE (QyHKIIHH, HPK,
3aJJaHHOHN (POPMYIION; NP

M
A-1.2

23-24 | I'paduk GpyHKIUH. KY VII3Y ¢byukuus, rpaguk QyHKINY, -YMETh 3al0JIHATH TaOIHILy @0
abcrucca, opanHATA 3HAYCHUM; NP1

-ONpPENEATh NPUHAIIEKHOCTD CP

TOYKH 10 popmye;
-yMeTh paboTarthb ¢ rpad KoM




25-26 | IIpsmas KY VII3Y npsiMasi MPONOPIUOHAIBHOCTb, | YMETh CTPOUTH I'paduK QYHKIHN D0
NPONOPLUUOHATIBHOCTD HayaJlo KOOpJAUHAT, YTIOBOM OpsIMOI NPONOPLUOHAIBHOCTH; UPJ
ko3 purenT -yMeThb 10 rpaduKy HaXOAUTh CP
3HAYEHUSA X U Y, T
- OTIpeNeIISATh MIPHHAITICKHOCTD
TOYKH rpaduky 1o dhopmyie;

27 [TocTpoenne rpadguxon Y3UM yraoBo# ko3 dunment, -3HaTh O NMAapaJLICIBHOCTH U @0
psIMOH YOC3 B3aMMHOE PaCIIOJIOKEHHE nepeceyeHny rpadrukos; NP
TIPOTIOPITHOHATIEHOCTH VIIK3Y rpadUKOB JMHEWHBIX QYHKITUH | -yMETh HAXOJHUTH TOUKY Cp

nepeceyeHus TpaguKkoB QyHKIHMHA

28 JluneitHast QyHKIHS KY nuHeiHas GyHKUus, 001acTh -yYMETb 3a/1aBaTh JINHEHHYIO (O]0)

omnpeneneHus: GYHKIUH, TpaduK | GYHKIHIO; NP1

29 I'paduk muHeitHOM ¢byHKIIHN -YMETh CTPOUTH rpaduK GyHKIIUN
(dhyHKIH YOHM BHJA y =k« +b;

30 [octpoenue rpadukoB -HE BBINOJIHASA TOCTPOCHUS,

JUHEHHBIX (YHKIUHA VII3Y HaXOJIUTh KOOPANHATHI TOYECK
MepeceyeHns C OCSIMU KOOPHHAT
rpaduka QyHKIUHN

31-32 3amanue QyHKIUH KV VII3Y DO
HECKOJIbKUMH (popMynamMu 120911

Cp
T
33 Kourpoabnas pagora Ne3 -CTPOUTH TpaduK JTUHEHHO KP-3
«/IuHeliHasA PyHKUMSA U eé ¢$byHKLIMY;
rpagux». - YMETh 10 rpaduKy HaAXOUTh

3HAUYCHUS X U Y,
-OIpe/IENATh B3aUMHOE
pacrioyioxeHue rpauKoB
dbyHKIMiA

I'naBa Il1
CreneHs ¢
HaTypaJ'II)HI)IM
IoKasaTeieM
15 gacos

Jluunocmmuuie YY/[

- (hopmupoBaHUE YCTOWYHBONH MOTHUBAIIUH K H3yYEHHIO HOBOTO;
-(opMHUpOBaHKE HABBIKOB aHAJIN3a, TBOPUECKON MHUIIMATUBHOCTH U aKTUBHOCTH;

- (hopMUpOBaHUE IO3HABATEIHHOTO HHTEpECa
Kommynuxamuenvie YY/I.




-NPOJTyKTHUBHO OOIIATHCS M B3aUMOJICHCTBOBATH C KOJUIEraMU 110 COBMECTHOM JICITEIBHOCTH;

-OCYILECTBIISITh COBMECTHOE LIeJICTIONIaraHie U IUIAHUPOBAHUE OOIIMX CIIOCOOOB PabOThI HA OCHOBE MPOTHO3HPOBAHMUS

-3aaBath BOMPOCHI C LEIBIO TOTydeHHs HHPOPMAaLUH

-OCYILECTBIISITh COBMECTHYIO IEATEIBHOCTD B MapaX M pabovnX rpyIax ¢ y4eTOM KOHKPETHBIX y4eOHO-TI03HaBaTeIbHBIX 3a/1a4;

-CIylaTh U CIBIIIATh COOECEeIHNKA, BCTYNATh C HUM B Y4€OHBIH quanor

-yMeTh ( WM pa3BUBATh CIIOCOOHOCTH) OpaTh Ha Ce0s1 HHUIIMATUBY B OPraHU3aIMA COBMECTHOTO JICHCTBUS;

-ONpeeNsITh HeIu U PYHKIUU YYACTHUKOB, CIIOCOOBI B3aUMOICHCTBHS; TOHUMATh BO3MOKHOCTD CYILIECTBOBAHUS PA3IMYHBIX TOUEK 3PEHUS,
HE COBITAJIAIONINX C COOCTBEHHOW; yMETh YCTAHABIMBATH M CPABHUBATH PA3HBIC TOUKH 3PEHUS, TIPEXKJIC YeM MPUHUMATH PEIICHUS U JIeJIaTh
BBIOOD

-aJICKBaTHO MCITOJIb30BaTh PEYEBBIE CPEJCTBA I IUCKYCCUM U APTYMEHTALIMU CBOEH MO3ULINH;

-IIPOSIBIISATh TOTOBHOCTD aJIEKBATHO PEArupoOBaTh HA HYX bl IPYIUX, OKa3bIBaTh OMOILb U YMOLIMOHAJIbHYIO MOAAEPKKY apTHEPAM;
Pezynamuenvie YY/[:

-IPUHUMATDH [T03HABATEIBHYIO 11€]1b, COXPAHATh €€ MPH BBITOJIHEHUU YUeOHBIX AeHCTBHIA,

- CIMYaTh CBOM cOCO0 ACMCTBUM C 3aJaHHBIM 3TaJIOHOM, BHOCUTb KOPPEKTUBBI U JOMOTHEHUS B COCTABJICHHBIC TIIaHBI;

- CTaBUTh Y4eOHYIO 3a/1ady Ha OCHOBE COOTHECEHUS TOTO, YTO y’e U3BECTHO U YCBOEHO, U TOTO, YTO €Ille HEU3BECTHO

- CAMOCTOSITEIHHO (POPMYIUPOBATH TIO3HABATEIBHYIO II€]Ib U CTPOUTH JICHCTBUS B COOTBETCTBHH C HEH

- COCTaBJISITh IJIaH U TOCJIEI0BATEIbHOCTh JEHCTBUMN; MPEIBOCXUIIATh BPEMEHHbBIE XapaKTEePUCTUKU JOCTHXKEHUS pe3yibTaTa (0TBeYaTh Ha
BOTIPOC « KOTJa OyeT pe3yabTaT?»)

-OIICHUBATh JOCTUTHYTHIN PE3yNbTaT; UCIIPABIATH U OOBSICHATH OLIHOKH;

-aJICKBaTHO OLICHUBATh CBOW PE3YJbTAThl, 0CO3HABATh BO3ZHUKAIOIIUE TPYIHOCTH, HCKATh UX IPUYUHBI U ITyTH PEOIOJICHHUS.
Ho3znasamenvhnwvie YY/I:

- BBIBOJUTH CJIEJCTBUS U3 UMEIOIIUXCS B YCIOBUU 3aJa4M JAHHBIX; YCTAHABIMBATh PUYUHHO-CIICICTBEHHbBIE CBSI3H;

- BBIIBUTATh U 00OCHOBBIBATh TUIOTE3bI, MpE/IaraTh CIIOCOObI UX MPOBEPKHU; CTPOUTH JIOTHUECKHE LIETTOUKH PaCCyKIACHHIA;

-3aMCHSATh TEPMUHBI ONPEACIICHUSIMU; BBIICSATH 0000IICHHBIN CMBICIT U (POPMATILHYIO CTPYKTYPY 3a7a9n

- BEIOMpaTh Hanboee 3¢ (heKTUBHBIE CIOCOOBI PEIICHHUS 33a/Ia4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUM

- CTPYKTYpUPOBATh 3HAHMUS; BBIICIIATH OOBEKTHI U MPOIIECCHI C TOUKH 3PEHUS IEJIOT0 U 9acTei

- BBIpaXKaTh CMBICJI CUTYALIMH PA3JIMUYHBIMU CpeACTBAMU( PUCYHKU, CUMBOJIbI, CXEMBbI, 3HAKH)

-HCTIOJIb30BATh MPUOOPETCHHBIC 3HAHUS U YMEHHUS B MPAKTUIECKOM M MTOBCETHEBHOM KU3HU

34- | OnpeneneHne CTETIEHN C KY YV3UuM CTEIEHb, I0KAa3aTeNb CTEIICHH, -YMETb 3alKChIBaTh pousBeneHue | ®O
35 | HaTypaJbHBIM IIOKa3aTeIeM OCHOBAHUE CTEIICHH, B BUJIE CTCIICHU; UPA,
BO3BEJICHHE B CTETICHb -YMETb BO3BOJUTH B CTECIIEHb

OTpULIATENIbHBIE YHCIIA;
-BBINIOJIHATH BO3BEACHUE B CTEIIEHb




I'maBalv
MHoro4JIeHbI
,18uacoB

KY YOHM CTEIeHb, II0KAa3aTelIb CTEIICHH, -3HaTh OCHOBHOE CBOMCTBO DO
OCHOBaHHE CTEIICHH, mn  m+n HUPJ,
36 | YMHOXeHHE CTENEHEH YMHOKEHHE U JIeJICHIE CTCHCHM: a a =a M,
_ CTENeHeH a":a" =" ", 2% -1 u ymers ero
37 | Henenue crencHeit NPUMEHATH
38 | Bo3BejneHue B cTeNeHb KY CTEIICHb, MI0KA3aTelb CTCICHH, -3HaTh U YMETh IIPUMCHSTh (0]0)
TIPOU3BEICHUS YOC3VII3Y | ocHOBaHHE CTEIICHH, . ) nonon P/,
CBOWCTBA CTETICHH: (ab) —ab ,
39 | Bo3BeneHue CTENEHU B BO3BE/ICHHC B CTCIICHD Cp
CTCIICHD TIPOU3BEIEHHS U CTEMIEHN (am)“ _m
40 | OxHOYIIEH H €70 KY YOHM OJTHOYJIEH, CTAHJAPTHBIN BUJL -yMETb NPUBOJNUTH OJHOYWIECH K DO
CTaHJAPTHBIA BUJ OIHOWJIEHA, KOA(OHULUEHT U CTaHIAPTHOMY BHIY; %191
CTETIeHb OJTHOYJICHA -onpeienaTh KOdQOUIMEHT |
CTEIICHb OJTHOYJICHA
41 | YMHOXEHHE OJHOYIIEHOB KV VII3Y OJTHOYJICH, KOOPPUIIMEHT U -YMETb NEPEMHOKATh OAHOWIEHbI;, | DO
CTEICHb OJTHOYJICHA, -YMETh BO3BOJIUTH OJHOWICHBI B CP
42 | Bo3Benenue oHOYIEHA B CTaHJIapTHBIN BUJ OJHOYJIEHA, CTEIICHb WP, T
CTEICHb MPAaBUJIO YMHOKCHUS U
43 | Bo3BeneHne oHOYIICHA B BO3BEICHUS B CTCIICHD
CTETIeHb OJIHOYJICHOB
44 | Oyukmms y = x° u eé
rpaduk
45 | OyHKIOUA y = X ed KY V3UM napaboa, cBo¥cTBa (HYHKITUH - YMeTb 10 rpauKy HaXOIUTh dO
rpadux y=x%, rpaduk Kybudeckoit 3HAYEHUS X HY; 14191
¢yHKIIMH U €€ CBOICTBa -YMETb 3aIOJHATH TaOJIHITy
3HAYCHU;
-cTpouts rpaduKH QYHKIMH Y=X
1 y=x
46- | Iloctpoenue rpadukoB -yMETh IPUMEHATH BCE CBONCTBA KP-4
47 | byHKIMi CTEIEeHb B KOMILIEKCE;
-CTPOUTH rpaduKy PyHKIMH Y=X
48 | KouTpoabHas pa6ora u y=X" 1 110 rpapuKy HAXOAUTH

«CTenens ¢ HaTypaJbHbBIM
MmoKa3saTeJIeM».

3HA4YCHHUA X 1Y

Jluunocmmuuie YY/[
- opMupoBaHHE YCTOWINBON MOTHBAIIMH K H3yYCHUIO HOBOTO;

-opMHUpOBaHKE HABBIKOB aHAIIN3a, TBOPUECKON MHUIIUATUBHOCTH U aKTUBHOCTH;
- (hopmupoBaHMe MMO3HABATEIILHOTO HHTEPECa




- IPOSBIISATH CIOCOOHOCTH K CAaMOOIICHKE

Kommynuxamuenvie YY/I-

-pa3BUBaTh YMEHHE HUCIIOJIb30BATh S3bIKOBBIE CPEJCTBA, aJleKBaTHBIE 00CYKIaeMoii pobiieme; yMeTh (WK pa3BUBAaTh CIOCOOHOCTH) €
MIOMOIIIHIO BOIIPOCOB JOOBITH HEAOCTAIONTYI0 HH(DOPMAIIHIO;

-IIPOSIBIISATh TOTOBHOCTD JIEKBATHO PEarupoBaTh HA HYX /bl APYTUX, OKa3bIBATh IOMOLIb U SMOLIMOHAJIBHYIO MOJJIEPKKY OJJHOKIACCHUKAM;
-C IOCTATOYHOM MOJHOTON U TOYHOCTHIO BBIPA’KaTh CBOM MBICJIM B COOTBETCTBUU C 3aJ]a4aMU U YCIOBUSIMU KOMMYHUKaLUU;

-yMeTh ( WJIM pa3BUBATh CIIOCOOHOCTH) OpaTh Ha ce0sl MHULIMATUBY B OPraHU3allMd COBMECTHOTO ACHCTBUS;

- aJICKBaTHO MCITOJIb30BaTh PEUYEBBIE CPEACTBA I JUCKYCCUU U apI'yMEHTALUK CBOEH MMO3ULNH;

-pa3BUBaTh YMEHHE OOMEHHUBATHCS 33JaHUSIMU MKy OJHOKIACCHUKAMU JJIsl IPUHATHS COBMECTHBIX PEIICHUN

Pezynamuenvie YY/[:

-OIICHUBATh YPOBEHb BIAJACHUs YU€OHBIM JIEHCTBHUEM (OTBEYATh HA BOMPOC « UTO S HE 3HAIO M HE YMEI0?))

-OIPENIEIIATh OCJIEA0BATEIbHOCTH MPOMEKYTOUHBIX LEJIEH C YYETOM KOHEYHOIO PE3YJIbTaTa;

-COCTABJIATH IJIaH MOCJIEI0BATEIILHOCTH IEUCTBUM;

- CTaBUTh YUEOHYIO 3a/1a4y Ha OCHOBE COOTHECEHHUS TOTO, YTO YK€ U3BECTHO U YCBOEHO, U TOTO, YTO €I11€ HEU3BECTHO;

-0CO3HAaBaTh KAYE€CTBO U YPOBEHb YCBOCHMUS;

-BHOCHUTH HEOOXOIUMBIE JOTIOJHEHUSI U KOPPEKTHUBHI B IJIaH JEHCTBUI B CITy4ae paCXOKICHUS ITaJO0HA, PEATbHOTO IEUCTBUS U €TO
pe3yabTara;

-IPOTHO3UPOBATH PE3YIBTAT U YPOBEHb YCBOCHUS,

-CaMOCTOATEIHHO (HOPMYIUPOBATH MO3HABATEIBHYIO IIEJIb U CTPOUTH JIEUCTBUS B COOTBETCTBUU CHEI; UCIIOJIb30BATh PA3IMYHBIC PECYPCHI
JUISL JOCTHIKEHUS 11U, BEIOMPATH YCTICIITHBIE CTPATETHH B TPYIHBIX CUTYAITHASIX

Ho3nasamenvnuvie YY/I[:

- BBIpAXXaTh CMBICIT CUTYAIIMH PA3JIMYHBIMU CpeACTBAMU( PUCYHKH, CHMBOJIBI, CXEMBI, 3HAKH)

-BOCCTaHABJIMBATh MIPEIMETHYIO CUTYAI[HIO, ONMCAHHYIO B 3a/1aue, MyTeM nepedopMyIupOBaHuUs, YIIPOIIEHHOTO MepecKas3a TeKCTa, C
BBIJICJIECHHEM TOJIBKO CYIIIECTBEHHOM JJI PEIICHUS 3a/1a4H;

-BBIOMpaTh Hanboee > pekTUBHBIE CIOCOOBI pelIeHHs 3a/1a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUI;

-yCTaHaBJIMBATh MPUUNHHO-CJIEACTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKHUE IIETIOYKU PACCyKICHUI; BBIIBUTaTh U 00OCHOBBIBATh TUIIOTE3HI;
-BBIJICNATh W (POPMYTUPOBATH IMO3HABATEIBHYIO II€7b, AHAIM3UPOBATH YCIOBUS WU TPeOOBaHWs 3aJadyd; CAMOCTOSTEIHHO CO3/1aBaTh
AJITOPUTMBI JESATEIBHOCTH NP PEIICHUH MTPOOJIeM TBOPUYECKOTO U IIOMCKOBOTO XapaKTepa

49- | MHOTOYIEH U €T0 KY M0T0OHBIE YIIEHBl MHOTOWICHA, | -yMETh ITPUBOIUTH MTOI00HEIC DO
50 CTaHJIapTHBIN BU/I. MHOTOYJIEH CTAHAAPTHOI'O BU/A, | YJICHBI, NPJ]
CTEIIeHb MHOTOYJICHA -3aMUCHIBAaTh B CTAHAAPTHOM BHUJIE
MHOTOYJICH
51-52 | CnoxxeHue ¥ BEIYUTAHUE Ky CyMMa, pa3HOCTh MHOTOYJICHOB | -3HATh KaK PacKpbITh CKOOKH CO @0
MHOT'OYJICHOB. VII3Y 3HAKOM «ILIIOC» WU «MHUHYC» NP
YOHM Hepesl HUMY; CP
-YMETh MIPUBOTUTH MTOTOOHEIE
claaraeMbie




53-54 VYMuoxenue oquowieHa Ha | KY OJTHOYJICH, MHOT'OYJICH, -3HATh MPABUIIO YMHOXKCHUS DO
MHOTOYJIEH. VII3Y MPOU3BEIACHUE OJHOUJICHA U OJIHOWJIEHA Ha MHOT'OYJICH; I1P
VIIK3Y MHOT'OWIEHA -BBIIOJIHATh YMHOXKEHUE 110
MIPaBILTY
55-56 | BeiHecenue o01ero KY pasio’KeHne MHOTOWICHA Ha -BUJICTH OO MHOXUTEb U O
MHOKHTEIS 32 CKOOKH. VII3Y MHOKHUTEJIN, BBIHECEHUE BBIHOCHTE €T'0 34 CKOOKH; HUPJ]
57 Ypok 06o61mIaronero YOHM 00IIIer0 MHOYKHUTENS 38 CKOOKH | ~yMETh pelnaTh ypaBHEHUS
IIOBTOPEHHUS
58 KonTtpossnas padota Ne4d -IIPOBOJMTH CIIOKEHUE U KP-5
«Ci1o:keHHe M BBIYMTAHUE BBIYMTAaHNE MHOTOYJICHOB;
MHOT0YJIEHOBY -BBITIOJTHATh YMHOXKEHHE
OJIHOYJIEHA Ha MHOTOYJICH;
-YMETb BBIHOCHUTH OOIIHH
MHOYHTEJIb 32 CKOOKH
59-61 | YMHOXeHHE MHOTOWIEHA VII3Y IIPOU3BEICHUE MHOIOYJIEHA HA -3HATh IPABUJIO YMHOXCHUS @0
Ha MHOTOYJICH. YOHM MHOTOYJIEH MHOTOYJIEHA HA MHOT OYJICH; nupra
YOC3 -BBIBOJUTD (HOPMYITY CP
(at+b)(c+d)=ac+bc+ad+hbd
62-64 | PasnmoxeHne MHOTOUJICHA VII3Y CHoco0 rpymIUpOBKU -3HaTh U MPUMEHSATH AJNTOPUTM @0
Ha MHOXXHTEJH CIIOCOO0M VIIK3Y Pa3IoXKeH:nsT MHOTOUYIeHA Ha UPJ
TPYHIUPOBKU. YOHM MHOXHTEIH CII0cO00M CP
TPYIITAPOBKU
65 JoxkazarenscTtBo ToxkAecTB. | KY VII3Y TOKJIECTBO, TOXKJECTBEHHBIC -YMETb JOKa3bIBaTh TOK/IECTBA, DO
npeoOpa3oBaHUsI KCHOJIB3Ysl MPEOOPa30BaHUS €T0 UraA, T
JIEBOM WJIM IPABOM YacTH
66 KonTtpoasnas padora Ne5 -yMeTh NIepeMHOKaTh MHOrowieHsl | KP-6

«IIpousBenenune
MHOT04JICHOB».

" pacCKjiaJbIBaTh UX Ha
MHOXUTCIIN,
-YMEThb JOKa3bIBaTh TOXICCTBA

I'maBa V
DopMynbl
COKpALIEHHOT O
YMHOKEHHUSL.

Jluunocmmuuie YY/[
- (hopmupoBaHKE YCTOWYMBON MOTHBAITUH K H3y4EHHIO HOBOTO;

'(I)OpMI/IpOBaHI/Ie HaBBIKOB aHaJIn3a, TBOp‘-ICCKOfI WHUIHUATUBHOCTHU U aKTUBHOCTU,
- (hopmupoBaHKe MO3HABATEILHOTO HHTEPECa




194acosB

- IPOSBIISATH CIOCOOHOCTH K CAaMOOIICHKE

Kommynuxamuenvie YY/I-

-pa3BUBaTh YMEHHE UCII0JIb30BATh SI3BIKOBHIE CPEJICTBA, aJIeKBaTHBIE 00CYXk/1aeMoil mpobieme; yMEeTh (MU pa3BUBaTh CIIOCOOHOCTD) C
MIOMOIIIHIO BOIIPOCOB JOOBITH HEAOCTAIONTYI0 HH(DOPMAIIHIO;

-IIPOSIBIISATh TOTOBHOCTD aJIEKBATHO PEAarupoBaTh HA HYK/Ibl IPYTHX, OKa3bIBATh IOMOIIb M SMOLMOHAIBHYIO OIIEPKKY OJHOKIACCHUKAM;
-C IOCTAaTOYHOM MOJHOTON U TOYHOCTBIO BBIPA’KaTh CBOM MBICJIM B COOTBETCTBUU C 3a/1a4aMH U YCIOBUSIMUA KOMMYHUKALUU;

-yMeTh ( WM pa3BUBATh CIIOCOOHOCTD) OpaTh Ha ce0sl MHUIIMATUBY B OPraHU3allud COBMECTHOT'O ICHCTBHUS;

- aJICKBaTHO MCITOJIb30BaTh PEUYEBBIE CPEACTBA I TUCKYCCUU U apTyMEHTALIMU CBOCH MO3UIINU;

-pa3BUBaTh YMEHHE OOMEHHUBATHCS 33JaHUSIMU MKy OJHOKIACCHUKAMU JJIsl IPUHATHS COBMECTHBIX PEIICHUN

Pezynamuenvie YY/[:

-OIICHUBATh YPOBEHb BIaJICHUS YU€OHBIM JIEHCTBUEM (OTBEYATH HA BOMPOC « YTO 51 HE 3HAI0 U HE YMEI0?»)

-OIPENIEIIATh OCJIEA0BATEIbHOCTH MPOMEKYTOUHBIX LIEJIEH C yU€TOM KOHEYHOTO PE3YJIbTaTa;

-COCTABJIATH IJIaH MOCJIEI0BATEIILHOCTH IEUCTBUM;

- CTaBUTh YUEOHYIO 3a/1a4y Ha OCHOBE COOTHECEHHUS TOTO, YTO YK€ U3BECTHO M YCBOEHO, M TOTO, YTO €IIle HEU3BECTHO;

-0CO3HAaBaTh KAYE€CTBO U YPOBEHb YCBOCHMUS;

-BHOCHUTH HEOOXOJIUMBIE JOTIOJTHEHHUSI U KOPPEKTHUBHI B IJIaH JEUCTBUM B CITy4ae paCXOKICHUS ITaJIOHA, PEaTbHOTO IEUCTBUS U €T0
pe3yabTara;

-IPOTHO3UPOBATH PE3YIBTAT U YPOBEHb YCBOCHUS;

-CaMOCTOATEIBHO (HOPMYIUPOBATH MMO3HABATEIBHYIO 1[€]1b U CTPOUTH ICUCTBUSA B COOTBETCTBUU CHEH; HCTIIOIB30BaTh PA3IMYHBIE PECYPCHI
JUISL JOCTHIKEHUS 11U, BEIOMPATH YCTICIITHBIE CTPATETHH B TPYIHBIX CUTYAITHASIX

Ho3nasamenvnuvie YY/I[:

- BBIpaXaTh CMBICII CUTYAIMH PA3JIMYHBIMU CpeACTBAaMU( PUCYHKH, CHMBOJIBI, CXEMBI, 3HAKH )

-BOCCTaHABJIMBATh MIPEIMETHYIO CHUTYAIINIO, ONMCAHHYIO B 33/1aue, MyTeM nepedopMyIupoBaHHs, YIPOIISHHOTO Mepeckas3a TeKCTa, C
BBIJICJIECHHEM TOJIBKO CYIIIECTBEHHOM JJI PEIICHUS 3a/1a4H;

-BBIOMpaTh Hanboee d(hpekTUBHBIE CTIOCOOBI PEIICHHS 3a/1a4i B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;

-yCTaHaBJIMBATh MPUUNHHO-CJICACTBEHHBIE CBSI3U; CTPOUTH JIOTUYECKUE LIETIOYKU PACCYKIEHUI; BBIIBUTATh U 000CHOBBIBATH THIIOTE3HI,
-BBIJICNATh W (POPMYITUPOBATH IMO3HABATEIBHYIO II€7b, AHAIM3UPOBATH YCIOBUS WU TPeOOBaHUs 3a/Jaud; CAMOCTOSITEILHO CO3/1aBaTh
AITOPUTMBI JEATEIBHOCTH NP PEIICHUH MTPOOJIeM TBOPUYECKOTO U MIOMCKOBOTO XapaKTepa

67 Bo3ssenenue B kBazgpar KY VII3Y (OpMyIIBI COKPAIIEHHOTO -3HaTh (POPMYJIBL: @0
CYMMBI U Pa3HOCTHU JBYX YOHM YMHOXEHUS, GOpMyJIa KBajapara (a . b)2 2 4 b NP
BBIPAKECHUH. CYMMBI U Pa3HOCTH 0T HUPK

68 S —— -yMETh NPENCTABISATH B BULIE
L MHOT'OWIEHA KBAIPaT CyMMBI U

pasHoCTH

69 Paznoxenue Ha KY (OpMYIIBI COKpPAIIEHHOTO -yMETh NPeNCTaBIATh TpexwieH B | OO
MHOYKHTEH ¢ TIOMOIIBIO YMHOXEHUS, GOpMyJIa KBajipata | BUJE KBaJpara JBYy4JIcHA 15191
($hopMyn KBagpaTa CyMMBI H CYMMBI M Pa3HOCTH I1P




KBaJpaTa pa3HOCTH.

70 Pasnoxenue MHOrousaeHa
Ha MHOKHUTEJIH
71-72 | YMHOXEHHUE Pa3HOCTH KY YOC3 (bopmyIia npon3BeaeHUs -YMETb BBIIOJIHAT YMHOKEHUE @0
JIBYX BBIpQXXCHUN Ha UX PA3HOCTH IBYX BBIP@XEHUM HA | pa3HOCTH BYX BbhIpakeHuid Ha ux | UPJ]
CyMMYy. X CyMMY cyMMmy 1o popmyiie:
(a—b)(a+b)=a2 —bz
73-74 | PaznoskeHue pa3HOCTH VIIK3Y (dbopmyra pa3HOCTH KBaJIpaToOB -3HaTh (OPMYITY: dO
KBaJpaToB HAa MHOXKuTenu. | Y3UM 2 2 . HUPJ]
a —-b :(a—b)(a+b), CP
-yMETh MPaBUILHO IPUMEHSTh
hopmyty
75-76 | PaznoxxeHue Ha KY YOC3 (dopmyIia CyMMBI U pa3HOCTH -3HaTh POPMYJIBL: @0
MHOXXUTEIU CYMMBI U KyOOB, HETIOJIHBIN KBagpar ( )3 - ( )( 5 2), NP
pasHOCTH KyOOB. PasHOCTH, HENOJIHBIA KBaJpaT axb) =laspflat Favrbt), .
CYMMBI -YMETh BBIACISTH HETOJIHBIN
KBaJIpaT CyMMbI MJIM pa3HOCTH
77 KonTtposbnas padora Ne6 -yMeTh nosb30Barbes popmymnamu | KP-7
«@opMYJIbI COKPALIIEHHOT O COKPAILEHHOTO YMHOKECHUS U
YMHOKEHH . UCTIOJIB3YS UX YIPOLIATh
BBIpKEHHUS
78 Ypok o6o01IaroIIero
MIOBTOPEHHUS
79-80 | IIpeoOpazoBanue 1EnOTO KY VII3Y LeJIoe BeIpaXkeHue, HopMyJibl -3HaTh, YTO JIIOOOE LIesIoe @0
BBIPAXXEHUS B MHOTOUJICH. YOHM COKPAILLEHHOI'0 YMHOXXEHUS BBIPQ)KEHHUE MOXKHO IIpeAcTaBuTh B | PJ]
BHJIE MHOTOYJICHA; I1P
-yMETh IPUMEHSATH (POPMYITBI T
COKpPAILEHHOTO YMHOEHUS NPH
BBIYUCIICHUSX, HAXOXKICHUH
3HAYEHUM BbIpaKEHUN 1
YIPOUICHUH BbIPAKCHUM
81-82 | IlpumeHeHHE pa3IHMIHBIX KY VII3Y BBIHECEHHUE OOLIETO MHOXKHTENS | -yMETh IPUMEHSTh @0
croco0oB s paznoxenus | YOHM 3a CKOOKH, TPYIIIIHPOBKA, MOCJIEeA0BaTEIbHO HECKOJIBKO UpPa
Ha MHOXHTEJIIH. YIIK3Y (hOpMYJIBI COKPAIICHHOTO CHOCOOOB JIJISl PA3JIOKCHUS; CP
Y3UM YMHOXEHUS -3HaTh, YTO HAYMHATH
83 Perenne ypaBHeHUI U peoOpasoBaHusl CleayeT ¢

YIPOIIEHUE BBIpAKEHUN

BBIHCCCHU A 06H_ICFO MHOXUTCIIA 3a




I'mapa VI
Cucremsl
JIMHEHHBIX
YpaBHEHU,
12yacoB

84 [Mpumenenue Gopmyn K CKOOKH
peoOpa3oBaHMIO LEBIX
BBIPAKECHUI
85 KonTtpoasnas padora Ne7 -MIPaBUIIBHO OTIPENIEUTH CIIOCO0 KP-8
«IIpeoOpa3zoBaHue HeabIX JUTS PA3JIoKEHUsT HA MHOKUTEIN;
BhIpaskeHHiD» -3HaTh (POPMYJIBI COKPAILIEHHOTO
YMHOXECHHUS
86 JluneitHoe ypaBHEHUE € Ky JIMHEIHOE YpaBHEHUE C IBYMS -3HaTh, KAKOE YPaBHEHUE (0[]
JIBYMs [IEPEMCHHBIMU. YOHM IIEPEMEHHBIMY, PELICHUE Ha3bIBACTCS JIUHEHHBIM NP
YpaBHEHUs, paBHOCHIIbHBIE YPaBHEHUEM C JBYMsI
ypaBHEHUS MepeMEHHBIMU;
-YMETb ONPEIEIATH SIBISIETCS JIH
rapa yuces pelieHueM YpaBHEeHuUs

Jluunocmmuuie YY/[

- opMHUpOBaHKE YCTOWYNBOI MOTHBALIH K H3yYECHHUIO HOBOT'O;

'(l)OpMI/IpOBaHI/IC HaBBIKOB aHaJIn3a, TBOp‘-ICCKOﬁ WHUIHUATUBHOCTHU U aKTUBHOCTU,

- opMHUpOBaHKE O3HABATEILHOIO HHTEpECa

- IPOSIBIISATH CLIOCOOHOCTh K CAaMOOILICHKE

Kommynuxamuenvie YY/I-

-OpraHu30BbIBATh U IJIAHUPOBATh Y4€OHOE COTPYIHUYECTBO C YUUTENIEM U CBEPCTHUKAMHU

- OCYILIECTBJIATH COBMECTHOE 1I€JIeTIONIaraHue U TUIaHUPOBaHUE OOIIMX CIIOCOO0B pabOTHl HA OCHOBE MPOTHO3UPOBAHUS;

-KpPUTUYHO OTHOCHUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPU3HABaTh OMIMOOYHOCTH CBOET0 MHEHUS ( €CJIM OHO TaKOBO) U
KOPPEKTHPOBATH €T0;

-BOCIIPMHHUMATD TEKCT C YYETOM MOCTaBICHHON yueOHO! 3a/1auM; HaXOIUTh B TEKCTE MH(OPMALINIO, HEOOXOTUMYIO JUISl pEIICHHUS;
--OTIPEJIeNIATh 1eNU U (PYHKIIMN YYaCTHUKOB, CIIOCOOBI B3aMMOACHUCTBHS; TOHUMATh BO3MOXKHOCTD CYIIIECTBOBAHUS PA3JIMYHBIX TOUCK
3peHusi, He COBMAAAIOIINX C COOCTBEHHOM; YMETh YCTaHABIMBATh U CPABHUBATH Pa3HbIE TOUKHU 3PEHUS, IPEK/E YEM IPUHUMATh PELICHUS U
JienaTh BEIOOD;

-pa3BUBaTh YMEHUE SICHO, JIOTUYHO U TOYHO U3J1araTh CBOK TOUYKY 3PEHHUS

-paboTaTh B rpymIe; OCYIIECTBIATH KOHTPOJIb U KOPPEKIIMIO X0/a U PE3YJIbTaTOB COBMECTHOM JI€ATEIbHOCTH;

Pecynamuenvie YY/I:

- CTaBUTh Y4EOHYIO 3aJ1aqy Ha OCHOBE COOTHECEHUS TOTr0, YTO YK€ U3BECTHO U YCBOEHO, U TOT'O, UTO €11[€ HEU3BECTHO;
-(popMyIMpoBaTH MO3HABATENIBHYIO 1I€Th U CTPOUTH ACHCTBHS B COOTBETCTBUHU C HEH; UCTIOIB30BaTh PA3IUYHbBIC PECYPCHI I JOCTHKEHUS
LeJIH;

-BHOCUTH HEOOXOAMMBIE JOMOIHEHUS U KOPPEKTHUBHI B TUIaH JACHCTBHM B clyyae pacXoXKACHHS 3TalOHA, PEaTbHOTO ACHCTBUS U €T0
pe3ynbTaTa

-COCTaBJIATH IJIaH MOCJIEI0BATEILHOCTH IEUCTBUM;

-OlICHUBAaTh YPOBEHb BJIaJCHMs Y4€OHBIM JIeHCTBUEM (OTBEYATh HA BOMPOC « UTO s HE 3HAIO M HE YMEI0?»)




- aJ€KBAaTHO OLICHUBAThL CBOM PE3YJIbTAThl, 0CO3HABATh BO3ZHUKAIOIIME TPYAHOCTH, UCKATh UX IIPUYHUHBI U IIYTH IPEOJOJIEHUS
-OLICHUBATh IOCTUTHYTHIN PE3YJIbTAT;

Ho3znasamenvhnuvie YY/I[:

-OMPEACIISITh OCHOBHYIO U BTOPOCTETICHHYIO HH(OPMAIINIO; BBIJEISATH KOJTHMUYECTBEHHBIC XapaKTEPUCTUKNA 0OBEKTOB, 3aJaHHBIC CIIOBAMU;
-BOCCTaHABJIMBATh MIPEIMETHYIO CUTYAIHIO, ONMCAHHYIO B 33/1aue, MyTeM nepedopMyIupoOBaHus, YIIPOIIEHHOTO MepecKas3a TeKCTa, C
BBIJICTICHUEM TOJIBKO CYIIECTBEHHOW IS PEIICHUS 3a/1a4u HH(POpMAIIHH;

-BBIOMpaTh Hanboee 3(hpekTUBHBIE CIOCOOBI pEIICHHS 3a/1a4i B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;

--aHAIM3UPOBATH YCIOBHS U TPeOOBAHUS 3aJ]a4H; BEIONpATh 0000IIEHHbIE CTPATETHH PEIISHN 3a/1a4H;

-yCTaHaBJIMBATh AHAJIOTUHU, TPUYMHHO-CIIEACTBEHHBIE CBA3U; CTPOUTD JIOTUYECKUE LEMOYKH PACCYKIACHHUI;

-BBIJICTISATH CYIIECTBEHHYIO HH(POPMAIIHIO U3 TEKCTa

87 I'padux nuHEHHOTO KY rpaduK ypaBHCHHS -3HaTh, 4TO TpadukomM JuHeHOTO | DO
ypaBHEHUSI C IBYMS ypaBHEHUs ¢ IByMs nepeMenubiMu | MPJ]
MePEMECHHBIMHU. SIBIISICTCS TIPSIMAST,;

-OIPE/IEIIATh PUHAIICKHOCTD
TOYKH TpaduKy;
-YMETh CTPOUTH rpauK

ypaBHEHUS
88 Cucrembl IHHEHHBIX YOHM CUCTEMBI YPABHEHUH, pELIEHUE | -yMETb PELIUTh CUCTEMY @0
YpaBHEHUI ¢ IByMS Y3UM CUCTEMBI, Tpapuueckuii crocod | JIMHEHHBIX YpaBHEHUH C AByMS P
nepeMEHHBIMH. pEIIeHHUs] CUCTEMBI MepeMEHHBIMU
89 Crioco0 moACTaHOBKH. KY CHCTEMBI YpaBHEHHI, cr1oco0 -3HaTh alrOpUTM pemenus cucrem | GO
VII3Y HOJICTAaHOBKH JBYX JIUHEIHBIX YpaBHEHUU CP
90 Pelllerie cucTeM YOHM CrocoOOM TOACTaHOBKHU
JIMHEWHBIX YpaBHEHUN
CIoco0OM MOACTAaHOBKHU
91-92 | Cnoco0 cnoxeHus. KY CHCTEMBI YpaBHEHHH, cr1oco0 -3HaTh AJITOPUTM perieHus cucrem | @O
VII3Y CIIOXKEHUS IBYX TUHEHHBIX YpaBHEHUN Cp

YOHM CII0OCOOOM CIIOKEHUS




93 HroroBas OIPEACIUTD YPOBEHB
CTAHAAPTU3HPOBAHHAS OOYUEHHOCTH  ydYalluxcs 3a
KOHTPO/IbHAsi paboTa Kypc «MaremaTtuka 7».
94-96 | Pemenue 3amau ¢ KY CUCTEMEBI YpaBHEHUH, CII0co0 -OIPEIENISATh HEM3BECTHBIE U 0]0)
MIOMOILBIO CHCTEM YII3Y CIIOKEHHS U CII0c0o0 COCTaBUTH CUCTEMY ypaBHeHHit o | CP
ypaBHEHUII. YOHM MOJCTaHOBKH YCIIOBUIO 3a1a4U; T
-YMETh peIIaTh CHCTEMY Pa3HBIMHU
crocobamu
97 KountposabHast paGora Ne§ -YMETb PEIIATh CUCTEMBI KP-9
«CucTeMbl THHEHHBIX ypaBHEHHUH criocoboM
YPAaBHeHHUI». MOJICTAHOBKH U CII0OCOOOM
CJIOXKEHUS;
-pemarp 3a1a41 Ha COCTABJICHHUE
CHCTEM;
-yMETbh 3a/1aBaTh JTUHEHHYIO
¢yHKIMIO GopMynol Mo IByM
TOUYKaM
Hmoecosoe 8 Juunocmuvie YY/|
nosmopenue - opMHUpoOBaHKE YCTOWYMBOM MOTHUBAILIMYU K U3yUYECHUIO HOBOTO;

-popMupoBaHKE HABBIKOB aHAIN3a, TBOPYECKON HHULIIMATUBHOCTH U aKTUBHOCTH;

- (hopMupoBaHue MO3HABATENHLHOIO HHTEpECa

- IPOSIBIIATH CIOCOOHOCTH K CAMOOIIEHKE

Kommynuxamuenwvie YY/I-

-YMETh YCTaHABJIMBATh U CPABHUBAThH PA3HbBIC TOUKHU 3PCHHUSI, IPEXK/E YeM MIPUHUMATH PEIICHUS U JIeJaTh BEIOOD;
-CIIyIIaTh IPYTUX, MBITAThCS MPUHATH IPYTYIO TOUKY 3pEHHsI, OBITh TOTOBBIM H3MEHHUTH CBOIO;

-OCYIIECTBIISTH COBMECTHOE IeJIeToaranue v MIaHUpOBaHUE OOIIUX CIIOCOOOB pabOTHI HA OCHOBE MPOTHO3UPOBAHUS

- pa3BUBATh YMEHHUE UCIOJIH30BATh S3BIKOBBIC CPEACTBA, aJICKBaTHBIE 00CYX/1aeMoi rpobiieMe; yMeTh (HJIU pa3BUBAThH
CIIOCOOHOCTH) € MOMOIIBIO0 BOMPOCOB JOOBITH HEAOCTAIOIIYIO HH(POPMAIIHIO;

-apryMEHTHPOBAaTh CBOIO TOUKY 3pEHHsI, OTCTAUBATh CBOIO MO3UIMI0 HABPAXAECOHBIM JIs1 ONTIOHEHTOB 00pa3oMm;

Pezcynamuenvie YY/[:

-popMyIMpOBaTh TMO3HABATEIBHYIO II€JIb M CTPOUTH JEHCTBHUS B COOTBETCTBHHM C HEW; HCIOJB30BaTh PA3IUYHBIC PECYpPCHI IS
JOCTHXKEHUS LIEIIH;

-CaMOCTOATENbHO (OPMYITUPOBATH MO3HABATEILHYIO 1I€JIb U CTPOUTH JICHCTBUS B COOTBETCTBUHM C HEI;

-COCTaBJIATH IUIAH U NIOCJIEA0BATEIBHOCTD IEMCTBUM; BHOCUTh KOPPEKTUBBI U JIOIIOJIHEHHUS;

-CJINYaTh CIOCO0 M PE3yJIbTAT CBOUX JICHCTBUM C 3aJIaHHBIM TAJIOHOM, OOHAPY)KUBATh OTKJIIOHEHUS U OTJIMYUS OT dTaJOHA.

- CIIMYaTh CBOM CIIOCO0 JIEHUCTBUH C 3aJaHHBIM 9TAJIOHOM, BHOCHUTb KOPPCKTUBBI K JOMOJIHCHUS B COCTABJICHHLIC TIJIAHBI,




-0CO3HaBaTh Ka4E€CTBO U YPOBEHb YCBOCHUS; OLICHUBATh JOCTUTHYTHIN pe3yabTaT

Ho3nasamenvnwvie YY/[:

-UCII0JIb30BATh 3HAKOBO-CUMBOJIMYECKNUE CPEACTBA, B TOM YUCJIC MOACIIN, CXEMbI JI1 PCIICHUA 3a1a4,
-aHAJIM3UPOBATh YCIIOBUS U Tp66OBaHI/I$I 3aJa4u, BI)I6I/IpaTI> 0606H.ICHHI>I€ CTpaTeruu peuiCHud 3a1a4u;
-OPUEHTUPOBATHCS Ha pa3HOOOpa3ue Croco00B pPelieHHs 3a/1a4;

-OCYIIECTBIISITh aHATTN3 00BEKTOB C BBIJCIIEHUEM CYIIIECTBCHHBIX U HECYIIICCTBCHHBIX PU3HAKOB;
-BBIJICTIATH CYIIECTBEHHYIO HH(OPMAIUIO U3 TEKCTOB Pa3HBIX BUIOB;

-yCTaHaBJIMBATb aHAJIOTUU, TPUYUHHO-CJICACTBCHHLIC CBA3H,; CTPOUTDH JIOTHYCCKUC LCIIOYKU paCCY)K,IICHI/If/'I;
-CTPYKTYPHPOBATh 3HAHUS; BEIOUPATh OCHOBAHUS U KPUTEPUU AJIs CPaBHEHHS, KilacCU(PUKALIUU OOBEKTOB
-BBIOMpaTh Hanboee 3(pPeKTuBHBIC CTIOCOOBI PEHICHHUS 33]]a4l B 3aBUCIMOCTH OT KOHKPETHBIX yCIOBUH;

98 Beipaxkenus, Toxxnectsa, | KY 3akperieHue 3HaHUH,
ypaBHEHUS. OyHKIIUU. YMEHHUH U HAaBBIKOB,
99 Crenenb ¢ HatypasibHbiM | YIIT ITOTYy4CHHBIX HA YPOKaX I10 ©O
MIOKa3aTEeJIEM. JAHHBIM TEMam NP
100- DopMyItsl KY ©O
101 COKPAILEHHOI'O 17191\
YMHOKCHHSI.
102- Cucrembl ypaBHECHUI VII ®O
103 WP]I
104 Hrorosas (O[0) D0
KOHTPOJILHAsI padoTa 1P
105 Hrorosoe 3ansTue YKHO3




KanennapHo-remaTuyeckoe IJiaHupoBaHue (reomeTpusi) 7 Kjiace

Pazoen Ne
npozpammul, | ypox Tun Buo
Koiu4ecmeo a Tema ypoxa ypoxa OcnogHnble nonamusn Yueonuvie oeiicmeusn yuawuxca KOH- npumeuanus
uacoe na mpos
paszoen
JIuunocmuwvie YY/I: bhopMupoBaHHE TOJOXKHTEIBHOTO OTHOIICHHS K YYCHHWIO, JKEJIAHHUIO TPHOOpETaTh HOBBIC 3HAHHMA M YMCHWS,
I'nasa | COBEPILICHCTBOBATh UMEIOIINECS;
Ipocretimm - (hopMHpOBaTH JKETaHHE OCO3HABATH CBOU TPYAHOCTH U CTPEMUTHCS K UX MPEOJI0JICHHUIO;
e - TIPOSIBIIATH CIIOCOOHOCTH K CAMOOIIEHKE
reomerpue Ilo3nasamenwvnoie YY/[: niepenaBatb OCHOBHOE COACpPXKAHHUE B CKATOM, BELIOOPOYHOM M Pa3BEPHYTOM BHIE;
crue - BBIOUpaTh Hauboee Y3pPEeKTHBHBIE CIOCOOB! PEIIeHNs 3a1a;
E;I?];gglc:m -CTPYKTYpUPOBATh 3HAHUS, 3aMEHATh TEPMUHBI ONIPEACICHUAMMU;
15 4acos -BOCCTAHABJIMBATh MPEIAMETHYIO CHUTYallMI0, OMHCAHHYIO B 3ajiaue, MyTeM MepedopMyInpoBaHusi, YMPOIICHHOTO MepecKa3a TEeKCTa, C

BBIJICJIEHUEM TOJIBKO CYILIECTBEHHOM Ul peleHHs 3aaui HHPOpMaLny;

-COTIOCTABIISITh XapaKTEPUCTUKU OOBEKTOB 110 OJHOMY FITH HECKOJIBKHM TPU3HAKAM;

- BBISIBJIATH CXOJICTBA U PA3JINYMs OOBEKTOB;

- IPOBOJUTH aHAJIN3 CITIOCOOOB PEICHUS 3a/1a4H ¢ TOYKH 3PEHUS HX PAIlMOHAILHOCTH U S KOHOMUYHOCTH;

- IienaTh MpeanoaoxkeHus 00 HHPpOpMaLuK, KOTOpast HyXKHa JJIs PEeLIeHUs 3a7auu.

Pezynamuenvie YY/[. onpenensits 1eib YI€OHON AEATETLHOCTH, OCYIIECTBISATh MTOUCK €€ TOCTHKCHHS;

- oOHapyXuBaTh U (OPMYIHPOBATH YUEOHYIO TPOOIEMY COBMECTHO C YUUTEIIEM;

- paboTaTh 1O COCTABICHHOMY IIaHY; UCIIOIB30BaTh €T0 HAPSy C OCHOBHBIMHU U JTOTIOJIHUTEILHBIMH CPEJICTBAMH,

- CTaBUTh y4eOHYIO 3a/1a4y Ha OCHOBE COOTHECEHUS TOT0, YTO YK€ NU3BECTHO M YCBOEHO, ¥ TOTO, YTO €Ille HEU3BECTHO;

- COCTaBJIATH TUIAH BBITIOJHEHHUS 3aJJaHUSI COBMECTHO C YUUTEIIEM;

- OLICHUBATh JOCTUTHYTHINA Pe3yibTaT;

-IOHUMAaTh MPUYMHBI CBOETO HEYyCIeXa U HAXOIUTh CIIOCOOBI BBIXOJ1a U3 ATOW CUTYaIUH.

Kommynukamuenvie YY/[: cnymath U CiblaTh COOECETHNKA, BCTYNATh C HUM B Y4eOHBIN IHUAJIOT;

-BCTyHaTh B IMAJIOT, Y4aCTBOBATh B KOJJIEKTUBHOM OOCYKICHHUH MPOOIEMBI;

-aJIeKBaTHO HMCIIOJIb30BaTh PEUEBbIE CPECTBA JJISl AUCKYCCUU M apTyMEHTALUU CBOEH MO3UINH;

-yMeTb ( WJIK pa3BUBATh CIIOCOOHOCTH) OpaTh Ha ce0s1 MHUIIMATUBY B OPTaHU3AIlMd COBMECTHOTO JICHCTBUS,
-OTIPEACTIATH LENH U (PYHKIIUH YYaCTHUKOB, CIIOCOOBI B3aUMOJICHCTBHUS; TOHUMATh BO3MOXKHOCTD CYIIIECTBOBAHHS PA3IMYHBIX TOUYCK 3PECHUS, HE
COBMAJIAIOIINX ¢ COOCTBEHHOM; YMETh YCTaHABIMBATh U CPABHUBATH Pa3HbIe TOUKH 3PEHHMSI, IPEK/E YeM NPUHUMATh PEUICHHs U IeJaTh BHIOOP.

1-2 YOHM -3HaTh, YTO Yepe3 JABE TOYKH MOKHO IPOBECTH DO
TOJIBKO OZHY TIPSIMYIO; WPl
-ONPEENSTh B3aNMHOE PACTIONOKEHNE TOUKH U

NIPSIMOM

MIpeMeT FeOMEeTPHs, TOUKa,
npsmas

Touku u npsimMbIe




3-4 | Otpesok YOHM | 0Tpe3ok, KOHLBI OTpe3Ka -3HATh OIPEENICHNS PABHBIX OTPE3KOB, CEPEAUHBI [0]0)
5 JlnnHa oTpeska KY OTpe3Ka, pacCCTOSHUS MEXIY IBYMS TOUKaMHU P
6-7 | Jlyu. Yroxn. Usmepenne yriioB VII3Y | Jy4, Hayalo J1y4a, yro, -3HaTh CBOHCTBA JIy4a; @0
KY CTOpPOHBI yIJIa, BEPIIUHA YIia, , -yMeTb CTPOUTH U 0003HAYATH IIyd; UPJ(
OHCcceKTpHca yIiia, pa3BepHYTHIH | -yMeTh CTPOUTH M 0003HAYATH YT, [P ?
yroJ, rpajycHas Mepa yria, - YMETh CTPOUTH OUCCEKTPUCY YTJIa C TOMOIIBIO
Y3UM | pasHbIe yrie, mpaMoit, ocTpHIi, TPaHCIOPTHUPA,; Cp
TYIOH yron
8 I/I3MepeHI/Ie YIJIOB. KY yroJi, rpajycHas Mepa yria, -YyMETb HaXOAUTh I'PaayCHyI0 Mepy yriia u crpouts | PO
paBHBIE YIJIbI, IPSIMOM, OCTPBIH, YIJIbI 33JaHHOM IpalyCHON Mepoii; UPJ(
TYIOH yron -pa3nauyaTh NpsIMOH, pa3BepHYTHIH, OCTPBIA 1 CP
TYNOH YIJbl
9 CMexxHbIe YIJIBI VYOHM | cMexHble ¥ BepTUKAJIbHbIC YIJIbI, | -yMETb CTPOUTH YroJl CMEXHBIM C TaHHBIM YIJIOM, DO
10 | BepTHKaibHbIC YIIIbI V3UM | TePUEeHIUKyIApHbIE MPsMbIe BEPTUKAJIbHBIA YTOJL; UPJ(
C -YMETh OIPENENATh UX 110 YEPTEKY; TP
11 MEXHBIC U BEPTUKAJIBHBIC -YMETb CTPOMUTH IEPIEHAUKYIIIPHBIE IPSIMbIE
YIJIbI
12 [eprieH UK YISIPHBIE TTPSIMBIE. VYOHM | nepneHOuKyispHbIE IPsSMbIE - YMETb CTPOUTH NEPIEHIUKYIIPHBIC IPSMBIC; (0]}
- YMETb CTOUTH NEPIEHAUKYIAP U3 JaHHOH TOUKH K [P
npsiMoi
13 AKCHUOMBI YOHM | axcuomsr -3HaTh, YTO TAKOC aKCHOMA, IIPUBOJUTH IPUMEPHI I/IP}I
14 | [loBTOpEHUE U CUCTEMATH3AIIUS YOC3 | mpocreiiine reOMETPUYECKUE | -yMETh PEIaTh 33/[a9H Ha BRITHCTICHHUE U HNPK
y4eGHOro MaTepHaia (uUrypsl 1 ux cBoiicTBa JIOKa3aTeNbCTBO, IPOBOS HEOOXOIIMBIE
JIOKa3aTelbHbIe PACCYKACHUS
15 | KoHTpoJbHas padoTa « -YMETb HaXOIUTh JUTMHY OTPE3Ka; KP-1

IIpocreiimue reoMeTpu4ecKue
¢urypsl u ux cpoiicrea»

-3HATh CBOMCTBA CMEXHBIX U BEPTUKANBHBIX YTIIOB,;
-YMETh CTPOHUTH OUCCEKTPHUCY YTIIa C TIOMOIIBIO
TPaHCIIOPTUPA

JIuunocmnwte YY/[: bopMupoBaHHE NOJOXKHUTEIHHOTO OTHOIICHUS K YYCHMIO, JXEJIAHUIO NPHOOpEeTaTh HOBBIC 3HAHHMA U YMEHHS,

COBEPILIEHCTBOBATh UMEIOIIINECS;
- (hopMHpOBATH JKEITAHHE OCO3HABATH CBOU TPYAHOCTH U CTPEMHUTHCS K UX MPEOJI0JICHHUIO;
- IPOSABIIATH CIOCOOHOCTH K CAMOOIICHKE;
- (hopmMupoBaHUE YCTOWYMBOM MOTHBAIINH K TPOOIEMHO-TIOMCKOBOM JESTEIBHOCTH,

Ilo3nasamenvuvie YY/I: niepeaBatb OCHOBHOE COJEP)KaHKE B CKATOM, BHIOOPOYHOM U Pa3BEPHYTOM BH/IC;
- BbIOMpaTh Hanbosee 3(h(HheKTUBHBIE CTIOCOOBI pEIIeHus 3a/1a4;
-CTPYKTYpPHUpPOBATh 3HAHUS, 3aMEHATh TEPMUHBI ONPEEICHUSMY;
-COTIOCTABIISITh XapaKTEPUCTUKU OOBEKTOB 110 OJHOMY MM HECKOJIBKMM IPU3HAKaM; BBIABISITH CXOJCTBO M Pa3INYHS;
- IeNaTh MpenoyiokeHns 006 nHdopMalum, KOTopast Hy>KHa JJIs PeIleHus 3aJauH.
- 3aITMCHIBATh BBIBOJIBI B BUJIE MPABUII « €CITH, TO..»;
-CTPOMUTB JIOTUYECKUE LENH PACCYKICHUN;




-COIIOCTABIISITh U OTOUpaATh HH(MOPMAITUIO, TTOTYUECHHYIO U3 PA3IMYHBIX HCTOYHUKOB ( CTIpaBOYHUKH, IHTEpHET)

- BBIIBUTATh U 0OOCHOBBIBATH THITOTE3bI, ITPEIaraTh CIOCOOBI X MPOBEPKH;

- BBIOMPATH CMBICIIOBBIE €IMHUIIBI TEKCTA U YCTAHABIMBATH OTHOIICHHS MEKIY HUMU

Pezynamuenvie YY/[: onpenensits 1eb y4€OHON AEATEILHOCTH, OCYIIECTBISATH MMOUCK €€ TOCTHKECHHUS;

- 00HapyXKUBaTh U POPMYITUPOBATH YUEOHYIO MPOOIEMY COBMECTHO C YUUTEIEM U CAMOCTOSATEIBHO;

- paboTaTh 110 COCTAaBICHHOMY IIJIaHy; UCII0JIb30BaTh OCHOBHBIE U JIONIOJIHUTENIbHBIE HCTOYHUKH;

- CTaBUTh Y4eOHYIO 3a/1ady Ha OCHOBE COOTHECEHHS TOT0, YTO Y’KE U3BECTHO U YCBOEHO, U TOTO, UTO €Ill¢ HEM3BECTHO;
- COCTaBJIATH IUIAH BBIIOJHEHUS 3aJaHHsI COBMECTHO C YUUTENIEM;

- OLIGHUBATh JOCTUTHYTHINA pe3yibTaT;

-BHOCHTbH KOPPEKTHBHI U JIOTIOJHEHHS B COCTABICHHBIC TUIAHBI

- CIIMYaTh COCO0 M pe3yIbTaT CBOUX JCHCTBUI C 3aJaHHBIM 3TAJIOHOM, OOHAPYKMBATh OTKIOHEHHS U OTJIMYMS OT TaJOHA.
Kommynuxamuenwvie YY/[: cnymats U cibliath coO€CeHUKA, BCTYNaTh C HUM B yU4e€OHBIN AUAJIOT;

-BCTYIAaTh B IUAJIOT, y4aCTBOBATh B KOJUIEKTUBHOM O0CYKI€HUU POOIIEeMBbI;

-aJIeKBaTHO MCIOJIb30BaTh pEUYEBbIC CPEJICTBA AJIsl JUCKYCCUU U apryMEHTAIMK CBOEH MO3UIINH;

-yMeTb ( WM pa3BUBaTh CIIOCOOHOCTH) OpaTh Ha ce0st UHUIIMATUBY B OPTaHU3ALMU COBMECTHOTO JCHCTBUS;

-ONpeAeNATh e U PYHKIUHY YYaCTHUKOB, CIIOCOOBI B3aUMOICHCTBUSA; IOHUMATh BO3MOXKHOCTb CYLLIECTBOBaHMSI Pa3IMYHbIX TOUEK 3PEHUs, HE
COBIIAJIAIOIINX C COOCTBEHHON; YMETh YCTAHABIMBATh M CPABHUBATH Pa3HbIE TOUKU 3PCHMS, IPEXKJIE YeM IPUHUMATh PEIICHUs U JeNaTh BEIOOp

I'naBa Il 16- | PaBHble TpeyronpHUKH. BhicoTa, KY 3JIEMEHTBI TPEYTrOJIbHUKA, -3HATh MOHSATHE «PABHBIC PHUIYPEDY; ®0
Tpeyroabuu 17 | menumana, GuccekTpuca BBICOTA, MEIMAHA, -3HATh OINPEJIEIEHUs U CBOHCTBA BBICOTEHI, NP/
KU TPEYTrOJILHUKA 6I/ICCGKTpI/Ica TpPEYyTroJIbHUKaA MeJlI/IaI‘{BI, 6I/ICCCKTpI/IICI)I TPEYroJIbHUKA, IIP
=3HAaTh PJOPMYJIHPUBKY | 1T N3HARA,
18 yacos POPRHPEERY TR 0]
KY MEpBbIY MTPU3HAK PABEHCTBA UP[
18_ HepBLII‘/’I HpI/I3HaK paBeHCTBa yOHM TprrOHLHI/IKOB 'yMe’Tb NPUMCHATH MPU3HAK NIPU PEIICHUM 3a1a4 HP
19 TPEYTOJbHUKOB. VII3Y
20 Bropoii npu3Hak paBeHCTBa KY Bropoii npusHak paBeHcTBa | -3HaTh popMynnposky |l npusHaka; ®0
21 TPEyTrOIBHHIKOB. VOHM | Tpeyronsuukos -YMeTh IPHMEHSTh NPU3HAK IIPH PEIICHHUH 33134 UPJ
22 YII3Y I1P
23 | PaBHOOEApEHHBIN TPEYTOIBHUK KY PaBHOOE/PCHHBII 1 @0
v YVOHM | PaBHOCTOpOHHHIH TpeyronbHIK, -3HaTh OMpeZIeTeHNe PABHOGEIPEHHOTO NP
24 | CrolicTsa paBHOGespeHHOro VII3Y CBOWCTBa PABHOOEIPEHHOTO TPEYTONBHHKA, CPI[
25 | TpeyronbHHUKa TpPEYroabHUKA -yMETb T0JIb30BATHCS TEOPEMOH O CBOHCTBAX
26 PaBHOGENIPEHHOTO TPEYTOILHUKA
27- | IlpusHaku paBHOOCAPEHHOTO YOHM | npu3Haku paBHOOEIPEHHOTO | -yMeTh J0Ka3bIBaTh MIPU3HAKU WP
28 TPEYroJIbHUKA TPEYroJIbHAKA paBHO6C,Z[pCHHOI‘O TPEYroJIibHUKa
29- | Tperuii mpu3HaK paBEeHCTBA Ky TpeTHii IPU3HAKN PaBEHCTBA -3HATh TEOPEMY TPETHETO MPHU3HAKA PABEHCTBA [10)
30 | TpeyroJabHHUKOB. VYOHM | TPEYTOTbHIKOB TPEYTOMBHHKOB, 4191
-YMETh peliaTh 3a/la4u Ha IPUMCHCHUEC TCOPEMBbI
V3UM YMETE P p p CP




31 Teopembl VY3UM | Teopema -3HaTh OIPEICICHUE «TEOPEMBD», ONMCHIBATH M/
CTPYKTYpY TEOPEMBI; TEOPEMBI, 0OPaTHOMN NaHHON
32 IToBTOpEHME U cUCTEMaTU3AIUS VO3C | mepsblid, BTOPOH, TpETHI -yYMETh IIPUMEHSTH BCE MPU3HAKU PAaBEHCTBA HUPJ1
yqe6H0r0 MaTepI/IaJ'Ia IMpU3HAKU paBECHCTBA TPEYroJIbHUKOB U CIICACTBUSA B KOMIUIEKCE IIPU I/IPK
TPEYrOJIbHUKOB PCIICHUH 3a/1a4
33 KonTtpoasnas padora -YMEThb IIPUMEHSATh MOTy4€EHHbIE 3HaHus B cucreme | KP-2

«TpeyroabHuKN»

I'nasa |11
Hapannens
HbIE
npsimMble.
Cymma
yIJI0B
TpeyrojbHU
Ka

16 yacoB

Juunocmnuute YY/I: - popMupoBath xeaHHE 0CO3HABATH CBOU TPYAHOCTH U CTPEMHUTHCS K HX TPEOI0ICHHIO;

-- (hopMuUpOBaHHUE YCTONIMBON MOTHUBAITUHU K TPOOJIEMHO-TIONCKOBOW JIESITEIIbHOCTH;

-(I)OpMI/IpOBaHI/IC HaBBIKOB aHaJIu3a, TBOp‘ICCKOfI WHHUIIMATUBHOCTHU U aKTUBHOCTH,

- (QopmHupoBaHUE MOJOXKUTEIBHOTO OTHOUIICHHMS K YYEHHUIO, JKEJAHUIO MPHOOpeTaTh HOBBIE 3HAHHWA WU YMEHHMsS, COBEPILEHCTBOBATh

HMEIOIIUECS;

Ho3nasamenvnwvie YY/I.

- BBIJIBUTATh U 0OOCHOBBIBATH TUITOTE3bI, ITPeIaraTh COCOOBI X MPOBEPKH;

- BBIOUPATh CMBICIIOBBIE €IMHUIIBI TEKCTA M YCTAaHABJINBATh OTHOIIEHUS MEKAY HUMU

-CO37aBaTh CTPYKTYPY B3aUMOCBSI3€H CMBICIIOBBIX €IMHUI] TEKCTA;

- BBIJIEJISITh KOJINYECTBEHHBIE XapaKTEPUCTUKU OOBbEKTOB, 3aJaHHBIMH CJIOBAMU;

-BBIIETISITH 000OIICHHBIN CMBICT U (POPMATTBHYIO CTPYKTYPY 3a/1a4H;

- YMETh BBIBOAUTH CIEACTBUS U3 UMEIOLIUXCS B YCIOBUM 3a/1a4M JaHHBIX;

-aHAJIM3UPOBATH YCIOBUS M TPEOOBAHUS 331a4H;

- BBIOMpaTh Hanbousee 3¢ (HheKTUBHBIE CIOCOOBI PEIICHUS 33124,

-BOCCTAHABJIMBATh TPEJIMETHYIO CHUTYAIMIO, OMMCAaHHYIO B 3ajade, IMyTeM mnepedopMyIupOBaHUs, YIPOIIEHHOTO TepecKa3a TeKCTa, C

BBIACIICHUEM TOJIBKO CYIHCCTBCHHOﬁ AJIsT pCHICHUA 3a1aur I/IH(I)OpMaI_II/II/I;

Pezynamuenvie YY/[. - ciimdath crioco0 W pe3ysIbTaT CBOMX JCHCTBHM C 3aIaHHBIM dTAJIOHOM, OOHAPYKUBATh OTKIIOHCHUS U OTIUYHS OT

OTaJIOHAa.

-BHOCHTbH KOPPEKTHBBI H JIOTIOJHEHHS B COCTABJICHHBIC TUTAHBI

- OTIpeNIETATh 1eJb y4eOHON ACSITEIBbHOCTH C IIOMOIIBIO YUUTEIS M CaMOCTOSITEIbHO, HCKATh CPE/ICTBA €€ OCYILECTBICHMS;
- 0CO3HABaTh KAYECTBO M YPOBEHb YCBOCHHS,

-COCTaBJIATh IUIAH U MOCJIEA0BATEIbHOCTD JICHCTBHIA;

-OIICHUBATh IOCTUTHYTHIN PE3yJIbTaT;

-[IOHUMATh NPUYMHBI CBOETO HEYCIeXa U HaXOAUTh CIIOCOOBI BBIXOA U3 ITOM CUTYaAIUH.

Kommynuxamuenwie YY/I:- yctanaBnuBaTh 1 CPaBHUBATH PAa3HbIE TOUKH 3PEHUS, IPEXKIEC YeM IPUHUMATD PEIICHHE U JeJIaTh BHIOOP;
- apryMEHTHPOBAThH CBOIO TOUYKY 3pEHHSI, OTCTAUBATh CBOIO MO3UIIMIO HEBPAXKAECOHBIM JIJIsl OIIIIOHEHTOB 00Pa3oM;
-IUTAHUPOBATH OOIIHE CITOCOOBI padOTHI;

-BBINIOJIHATH PA3JIUYHBIEC POJIM B IPYIIE, COTPYAHUYATH B COBMECTHOM PEIICHUH 3a/1a4H;

-OpraHU30BbIBATh YU€OHOE B3aUMOJACHCTBHE B IPYIIIE, CTPOUTHh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHUS CO CBEPCTHHUKAMU
-yMeTb ( I pa3BUBaTh CIIOCOOHOCTH) OpaTh Ha ce0st UHUIIMATUBY B OPraHU3aLMU COBMECTHOTO JICHCTBUS;

- IOHNMMAaTh BO3BMOXXHOCTh CYIICCTBOBAHUS PA3JIMYHBIX TOYCK 3PCHHA, HC COBIIAJAIOINX C CO6CTB€HHOﬁ; YMETh yCTaHaBJIMBATh U CpaBHHUBATh




Taasa IV

Oxkpy:xHOCT
b U KPYT.
I'eomeTpuue
cKHe
NMOCTPOEHUs

pa3Hble TOUKH 3PEHUs, IPEKIE YeM MPUHUMATh PEUICHHs U J1e71aTh BEIOOD.

34 [MapanensHbIE IPSIMBIE KY nmapajuieJbHbIC IPSMBIC, HAKPECT | -3HATh KaKWe MPSIMbIC Ha3bIBAOTCS [0]0)
yOHM JIe)Kalue yribl, OMHOCTOPOHHUE napauiC/ibHbIMU I/IPI[
y3HM YIiibl, COOTBETCTBCHHBIC YIJIbBI, -YMETb CTPOUTH ITapaJuICIbHBIC IPSAMBIC C CP

IIOMOIIBIO JIMHENWKU U YroJibHUKa
-TeOpEeMBbl IPU3HAKOB TAPaUIEIEHOCTH; M

35_ HpI/I3HaKI/I HapaﬂHeHBHOCTH -IOKa3bIBaTh HAKPECT JIC)KAIIUE, OAHOCTOPOHHHUC,

36 HByX HpﬂM])IX MPpU3HAKHU apaJlICIIbHOCTHU COOTBETCTBCHHBIC YTJIbI

37 CBolicTBa MapajuIeIbHBIX MPSIMBIX KY aKCHOMa MapaieIbHbIX -3HaTh TEOPEMBI O CBOWMCTBAX MapauieIbHbIX [0]8)

38 yOHM TMPSAMBIX, CIIEACTBUA TPSAMBIX I/IPI[

-YMETb JOKa3bIBaTh TCOPEMEI O CBOMCTBax

39 YH3Y MapajuICIbHOCTH NPAMBIX CP

40- | CyMMa yriioB TpeyroJpHIKA KY CyMMa YTJIOB TPEYroJIbHUKA -3HaTh CBOWCTBA CyMMbI YIJIOB TPEYrOJbHHKA d0

41 | CymMma yrjioB TpeyrojbHHKa YOHM “/IOKA3BIBATE TCOPEMY O CYMMC YIJI0B UPJI

42- | Pemenne 3aga4 o Teme « Cymma VII3Y TPEYTOIIPHII, O BHELIHEM YIIC TPEyTOTbHiia Cp

43 | yrJIOB TPEYroJbHUKA»

44- | TIpAMOYTOIBHBIN TPEYTOJIBHUK KY HPSAMOYTOJIBHBI ~3HaTb ONpe/IeNeH e NPSIMOYTOIbHOTO d0

45 VOHM | Tpeyronsuuk TPEYroibHUKA, TUTIOTEHY3bI U KaTeTa; NPU3HAKU UPJl

PaBEHCTBA NPSAMOYTOIBHBIX TPEYTOJIbHUKOB
YII3Y CP
46- | CgoiicTBa MPAMOYTOJIBHOTO KY CBOIICTBA NPSAMOYTOJILHOTO -3HaTh CBOWCTBA NIPSIMOYTOJILHOTO TPEYTONBHHUKA T

47 TpeyroIbHHIKA VOHM | Tpeyronbuuka -JI0Ka3bIBaTh TEOPEMBI O CBOMCTBAX
VI3 MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

48 | IloBTOpeHHE U CUCTEMATH3AIHSI IMapanienbHble OpsIMBIE. -yMeTb IPHMEHSTh BCE H3y4CHHBIC CBOMCTBA B VIIK3Y

y‘le6HOF0 MaTepI/IaJ'Ia CyMMa erIOB TpeyroanﬂKa KOMIUICKCE IpH PCIICHUM 3a1a4

49 KOHTpOJIbHaH pa60Ta -yMEThb IPUMEHATH IIOJy4EHHbIE 3HaHuA B cucremMe | KP-3

«IlapajienbHbIE MPSIMBIE.
CyMMa yrJjioB TPeyrojibHHKOBY»

Juunocmnuwte YY/[: GopmupoBaHuE€ NOJOKUTEIBHOTO OTHOIIEHHS K YYEHMIO, JKEJIaHUI HpUOOpeTaTh HOBbIE 3HAHUS U yMEHUS,

COBCPHICHCTBOBATH UMCIOIIIHUECCH ]

- (opmupoBaHuEe yCTOWYNBON MOTHBAIIMU K MPOOJIIEMHO-TTOMCKOBOM JACSATEIHHOCTH,

-opmMupoBaHUE HABBIKOB aHAJIHM3a, TBOPUECKONW MHUIIMATUBHOCTH U aKTUBHOCTH;

- (hopmMHpOBaHUE JKEITAHHE OCBAUBATH HOBBIC BUJIBI ICITEILHOCTH, Y9aCTBOBATh B TBOPUYECKOM M CO3HUIATEILHOM IpoIiecce.
Ilo3nasamenvhnoie YY/[: niepenaBatb OCHOBHOE COACPKAHHUE B CKATOM, BELIOOPOYHOM UM Pa3BEPHYTOM BHIE;
-COIOCTABIISAITh U OTOUPaATh HHMOPMAITHIO, TTOTYYECHHYIO U3 Pa3IMYHBIX HCTOYHUKOB ( CITPaBOYHHMKH, THTEpHET)

- BBIPAXKATh CTPYKTYPY 3a/1a4u Pa3HBIMU CPEACTBAMU;

- BBISIBJISITH OCOOCHHOCTH( Ka4eCTBa, MPU3HAKH) Pa3HBIX 0OBEKTOB B IIPOIIECCE MX pacCMaTPUBAHUS;

-CpaBHUBATH, Pa3INYaTh OOBEKTHI: BBIACISTH U3 MHOXKECTBA OJMH UM HECKOJIBKO OOBEKTOB, UMEIOIINX OOIINE CBOMCTBA,

- BBIOMpaTh HauboJee A3(h(PEeKTUBHBIE CTIOCOOBI PEIICHUS 3a/1ay;




16 yacos - BBIOMPATH CMBICJIOBBIE €IMHUIIBI TEKCTA U YCTAaHABIMBATH OTHOLICHUSI MEXKIY HUMU

-BBIOMpATh 3HAKOBO-CUMBOJINUECKHUE CPEICTBA JIJIsl TOCTPOSHUSI MOCIIH

-BBIpa)KaTh CMBICT CUTYAIlMH PA3TUYHBIMU CpECTBAaMU( PUCYHKH, CHUMBOJIBI, CXEMBI, 3HAKH)

- BBIOMpaTh Hanbosee 3(h(heKTHBHBIE CTIOCOOBI PEIICHHS 33/1a49U B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH.

-yCTaHaBJIMUBATh MIPUUYUHHO-CIICACTBECHHBIE CBS3H

Pezynamuenvie YY/I.

- CJIMYAaTh CIOCO0 U pe3yabTaT CBOMX JEHCTBUI C 3aJaHHBIM 3TaJJOHOM, OOHAPYKUBATh OTKIIOHEHHSI U OTJIUYHS OT 3TaJOHA.
-BHOCHUTH KOPPEKTHBBI U TIOTIOJIHEHUSI B COCTABJICHHBIC TIJIAHBI

-paboTaTh MO COCTABIEHHOMY ILUIAHY; UCIIOJIb30BATh JOMOJHUTEIbHBIE HICTOYHUKU HHPopMaIuu( cripaBouHas qureparypa, u MKT)
-IIOHUMATh MPUYUHBI CBOETO HEYCIIEXa U HAXOJIUTh CIIOCOOBI BBIXO/A U3 ATOW CUTYaIluH;

-BBIJIENISATh U OCO3HABATH TO, UTO YK€ YCBOCHO U YTO €LIE MOJAJIEKHUT YCBOCHUIO, OCO3HABATh KAYECTBO U YPOBEHb YCBOCHHS;
- OIIEHUBATh IOCTUTHYTHIN pe3yJIbTaT;

-ONpeeNsaTh Ielb YIeOHOM NeITeTbHOCTH, OCYIIECTBIISIThH MOUCK €€ JOCTHKCHHUS,

-CaMOCTOSATEIBFHO CO3/aBaTh aJITOPUTMBI I€ATEILHOCTHU IPU PELIEHUH MPoOIeM TBOPUECKOIO U TIOUCKOBOTO XapaKTepa;

-B IMAJIOTE C YUUTEJIEM COBEpPIICHCTBOBATh KPUTEPUU OLICHKHU U MOJIb30BATHCS MU B X0J1€ OLIEHKH M CAMOOLIEHKH!
Kommynuxkamugnoie YY/[: cinymath U CIIBIIIATh COOECETHUKA, BCTYIIATh C HUM B YU€OHBIN JUAJIOT;

- IOHUMATh BO3MOXXHOCTh CYIIECTBOBAHMSI PA3IIMYHBIX TOUEK 3PEHUs, HE COBMAAAIOIINX C COOCTBEHHOM;

-yMETh YCTaHaBJIMBATh U CPABHUBATH Pa3HbIe TOUKH 3PEHUS, IPEKIEC UeM IPUHUMATh PEUICHUS U JIeaTh BHIOOD.

- KPUTUYHO OTHOCUTCS K CBOEMY MHEHHIO;

- 0OPMIISITH MBICJIA B YCTHOM M MMUCbMEHHOM PeUH C y4ETOM PEUEBbIX CUTYaALIUM;

-yMeTh ( WJIH pa3BUBATh CIIOCOOHOCTH) OpaTh HA ce0s MHUIIMATUBY B OPTaHU3AIMHA COBMECTHOTO JCHCTBHUS,

-[IPOSIBJIATH TOTOBHOCTD aJIeKBaTHO PEarupoBaTh Ha HYXKAbI APYTUX, OKa3bIBaTh OMOIIb U SMOLIMOHAIBHYIO MOIIEPKKY MapTHEPAM;

50- | I'eomMeTpHUYECKOE MECTO TOUEK. KY Ormpenenenns I'MT, -YMETb € TOMOLIBIO LUPKYIIA U THHEHKH o0
OK] HOCTB, TUaMETpP, LECHT] BBIIIOJIHATH IIOCTPOCHUC OK] HOCTH, 3aJaHHOI'O
51 | OKpyXHOCTH U KPyT VOHM | O¥PyX p P P PyX NP
OKpYKHOCTH, XOpJa, 1yra paauyca
Y3UM CP
YIIZ3Y
52 Hexotopsie cBoiicTBa okpyxHocTH. | YOHM CBOMCTBa KacaTelbHOMU K - 3HaTh OIPEJIEIEHUE U CBOMCTBA KacaTeIbHOM K WP/
53- | KacaTennuas K OKPYKHOCTH OKPY)KHOCTH, IPU3HAKU OKpYXHOCTH, IPU3HAKHU KacaTeIbHON
54 KacaTeJIbHOU
55 Onuca”Has U BIIMCaHHAas KY ONHMCaHHAs U BIIMCAHHAS -3HATH OMpe/IeNeHrss OMMUCAHHON U BITMCAHHOM dO
56 | OKpPY>KHOCTH TPEYTrOJbHHUKA VYOHM | OKpYKHOCTH TPEYroJbHUKA OKPY>KHOCTEU TPEYrOJIbHUKA, HPJ]
-yMeTh M300pakaTh Ha PUCYHKAX OMUCAHH
57 V3UM ™ P pucyH yio | Cp
VII3Y U BIIUCAHHYIO OKPY;KHOCTH TPEYrOJIbHUKA
58 3agaun Ha MOCTPOEHUE -pelaTh OCHOBHEIE 3aJa49M Ha ITOCTPOCHUE: DO
HOCTPOCHUE yTIJia, paBHOI'O JaHHOMY; ITIOCTPOCHUC
YOHM P T8, P AQHHOMY: HOCIPOCHIE | prp T
CEPENUHHOI0 NEPIEHAUKYIIIpA TaHHOIO OTPE3Ka,
59 3azauu Ha 1O CTpocHHUe Y3UM MIOCTPOCHUE MPAMOH, IPOXOIAIIEH Yepe3 JaHHYIO HPK




60 3agaun Ha IOCTPOCHUE VII3Y TOUKY U MEPIEHAUKYISIPHON TaHHOM MPSMOI;
HOCTpOeHHEe OHCCEKTPUCHI JaHHOTO YIJIa;

MIOCTPOCHHE TPEYTOIBHHUKA 110 ABYM CTOPOHAM U
yIIIy MEXJy HUMU; 110 CTOPOHE U ABYM
MIPUJISKAIINM K HeH yrnam

61 MeTo/1 reOMETPHUYECKHUX MECT VOHM | T™MT -3HATh CBOWCTBA CEPEIMHHOTO MEPICHINKYIISIPa DO
62 | Touek B 3a1auax Ha MOCTPOEHHE Y3UM xak I'MT; GuccekTpuost yria kax [MT; WPJ
63 VII3Y -JI0Ka3bIBaTh TEOPEMBI O CEPEANHHOM
TIepIeHIUKYIsApe U OuccekTpuce yria kak [MT; Cp
Pemars 3anaun Ha nocrpoenue Merogom 'MT
64 IToBTOpEHME U cUCTEMATHU3ALUA YO3C OKpYyXHOCTb U KPYT. -peuiath 3a/1a4i Ha BHIMUCIICHUE, 10Ka3aTC/ILCTBO 1
y49e0HOT0 MaTepuaia I'eomeTpuueckue nocrpoenus | MOCTPOCHHC
65 KOHTpOJ‘leaﬂ paﬁoTa -yMETb NMPUMEHSTh MOJYYCHHBIC 3HAHUS B KP-4

«OKpYKHOCTB M KPYT. KOMILIEKCe

FeOMeTpnqecmle MMOCTPOCHUS»

Jluunocmuwie YY/[

- (opmupoBaHUEe YCTOWYHBOW MOTHUBAIIUH K H3yUYEHHIO HOBOTO;

'd)OpMI/IpOBaHI/Ie HaBBIKOB aHaJIU3a, TBOp‘IeCKOﬁ MHHUIIMAaTUBHOCTHU U aKTUBHOCTH,

- (I)OpMI/IpOBaHI/Ie IMMO3HABATCJIbHOTO UHTCPCCA

- MPOSIBIISITH CITOCOOHOCTH K CAMOOIIEHKE

Kommynuxkamuenvie YY/I.

-yMeTb YCTaHABJIMBATh U CPAaBHUBATH Pa3HbIC TOUYKH 3PEHUS, IPEKJIC YeM IPUHUMATH PEIICHUS U JIeJIaTh BHIOOD;
-CIyIaTh IPYTUX, TBITATHCS MPUHATH APYTYIO TOYKY 3PEHHUS, OBITH TOTOBBIM H3MEHUTH CBOKO;

-OCYIIECTBIISITh COBMECTHOE IIEJICTIONaraHnie 1 IJIaHUPOBAaHKUE OOIIUX CIIOCOO0B pabOTHI HA OCHOBE MPOTHO3UPOBAHHMS

- pa3BUBaTh YMEHHUE MCIIOJIb30BaTh SI3bIKOBBIE CPEJICTBA, aJIEKBATHBIE OOCYKIaeMOi IpodiemMe; yMeTh (MU pa3BUBATh CIIOCOOHOCTH) €
MTOMOIIIBIO BOTIPOCOB JOOBITh HEJIOCTAOIIYIO HH(POPMAIIHIO;

-~apryMmeHTHPOBATH CBOIO TOUKY 3pPCHHA, OTCTaBAaTh CBOIO NMO3ULIUIO HaBpa)KI[€6HLIM IJIs1 OIIITIOHEHTOB 06p330M;

Pezynamuenvie YY/[:

-(opmMynupoBaTH MO3HABATENHHYIO II€JIb U CTPOUTH JIEHCTBUS B COOTBETCTBHH C HEH; MCIOJIB30BaTh PA3IIUYHBIC PECYPCHI JUIS JTOCTHKCHUS
1eJIH;

-CaMOCTOSATEIHFHO (DOPMYIIHPOBATH MTO3HABATEIBHYIO 1[EJ1h U CTPOUTH JICUCTBUS B COOTBETCTBHH C HEM;

-COCTaBJIATH IJIaH U TIOCIICIOBATEILHOCTD ICHCTBUI; BHOCUTh KOPPEKTUBBI M IOTIOJTHCHHS;

-CIIMYaTh CIIOCO0 U Pe3yJbTaT CBOMX JICMCTBUH C 3aJJaHHBIM 3TAJIOHOM, OOHAPYUBATH OTKJIOHEHUS U OTIUYHS OT TaJOHA.
- CJIMYaTh CBOM CIOCO0 JEMCTBUM C 33JaHHBIM 3TaJJOHOM, BHOCUTH KOPPEKTUBHI U IOTIOJTHEHUS B COCTABJICHHBIE MJIaHBL;
-O0CO3HaBaTh Ka4CCTBO U YPOBCHbL YCBOCHU A, OLICHUBATDL ):[OCTI/IFHyTLII‘/'I pe3yiibTar

Ilo3nasamenvhnvie YY/I[:

-UCIIOJIb30BATh 3HAKOBO-CUMBOJJIMYCCKUEC CPEACTBA, B TOM HYUCJIC MOACIIN, CXCMbI IJI PCHICHUA 3a4a4,

-aHAIIM3UPOBATh YCIOBUS M TPEOOBaHMUS 3a/1a4H; BBIOMPaTh 000OIIECHHBIC CTPATErHU PELICHHS 3a1a4H;

-~OPUCHTHUPOBATLCA Ha p33H006pa31/Ie croco0oB peUICHuA 3a4a4;

-OCYIIECTBIISITh aHAJN3 OOBEKTOB C BBIACICHUEM CYIIIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB;




-BBIIETISITHh CYLIECTBEHHYIO HH(POPMALIMIO U3 TEKCTOB PAa3HBIX BUIOB;
-yCTaHaBJIMBATh AHAJIOTMH, IPUUNHHO-CJIEACTBEHHBIE CBSI3U; CTPOUTH JIOTHYECKHUE IIETIOUKHU PACCyKICHHM;
-CTPYKTYpPHPOBATh 3HAHU; BBIOMpPATh OCHOBaHMS U KPUTEPUU JJIS1 CPAaBHEHMS, KITacCU(PUKAIIMU O0BEKTOB
-BBIOMpaTh Hanbosee 3(h(peKTHBHBIE CIIOCOOBI PEIICHHUS 3a7aud B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBU;

O0600menne
"
CHCTEMATH3
anus
3HAHHUH
yqammxcsi

5 yacoB

IIpn3Haku paBeHCTBa KY
66 | tpeyronbuukos. PaBHoGepeHHbIit
TPEYTOJIbHUK
67 | IlapaiesnbHble IpPsIMbIC KY
68 COOTHOILEHUE MEKITY VII3Y
CTOPOHAMH U yriaMu VIIK3Y
TPEYrOJIbHHUKA
69 | [IpsMOyroJbHBINH TPEYTrOJILHUK U €T0
CBOMCTBA
70 | KoutpoabHasi pa6ora «O006uieHne

M CUCTeMaTH3alusl 3HAHUI
yYyammxcs

MpU3HAaKN PaBCHCTBA
TPEYTrOJIbHUKOB;

IPU3HAKY NapajieIbHOCTH
MPSIMBIX;

TeopeMa O CyMMe YIJIOB
TPEYroJbHUKA,

CBOICTBa MPSIMOYTOIBHBIX
TPEYrOJIbHUKOB

-yMeTb I0JIb30BaThCs IPU3HAKaMU PaBEHCTBA
TPEYrOJIbHUKOB,

-3HaTh TEOPEMY O CyMMe yIJIOB,;

-yMETh pellaTh 3a/la4M, UCIIOJIb3Ys 10Ka3aTeIbHYIO
0azy

-yMeTh IPUMEHSAThH BCE IIOTy4€EHHbIC 3HAHUS 32
Kypc reoMeTpun 7 Knacca

D0

WPJl

CP

KP-5







