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IHosscHuTeIbHAA 3aNMUCKA

PaGouas mnporpamma mnpenmera «MATEMATUKA» oOs3atenpHOl mnpeamerHoit obmactu  «MATEMATUKA U
NHOOPMATHUKA" niist ocHOBHOTO 00111er0o 00pa3oBaHus pazpaboTaHa Ha OCHOBE

- HOpPMATHUBHBIX TOKYMCHTOB.

1.
2.

7.

3akoH 00 oOpa3zoBanuu B Poccuiickoit @enepanuu : denepanbHbiii 3akoH oT 29 nexadps 2012 r. Ne 273-D3.

06 yrBepxknennn CanlluH 2.4.2.2821-10 «CaHuTapHO-31IMAEMHUOIOIMYECKUE TPEOOBAaHUS K YCJIOBHSIM M OpPraHu3aluu
oOydeHHsi B 00111€00pa30BaTENbHBIX YUPEKICHUIAX)»: MOCTAHOBIIEHHWE [ JTaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOTO Bpaya
Poccuiickoit @enepaunn ot 29 aexadpst 2010 r. Ne 189, r. MockBa; 3apeructpupoBano B Muntocte P® 3 mapra 2011 r.
O6 yrBepxkneHun GeaeparbHBIX TMepeyHell Y4EeOHHKOB, PEKOMEHJIOBAHHBIX (JOMYIICHHBIX) K HCIONIH30BAHUIO B
o0pa3oBaTeIbHOM TpOllecCe B 00pPa30BATENbHBIX YUPEKICHUSAX, PEATU3YIOMUX 00pa3oBaTelbHbIE MPOrpamMMbl OOIIETrO
o0pa3oBaHUs M HMMEKIINX TOCYAapCTBEHHYIO akkpeautauuto, Ha 2013/14 y4ueOHblii roa: mpukaz3 MwuHuUCTEpCTBa
oOpa3oBanus u Hayku Poccuiickoii ®eneparuu ot 19 nexadps 2012 r. Ne 1067, r. Mockaa.

denepalibHBIN TOCYAapPCTBEHHBI 00pa30BaTeNbHBIM CTaHAAPT OCHOBHOTO 0O0IEro 00pa3oBaHus : Mpuka3 MuHoOOpHayKu
Poccunm ot 17 mekabpst 2010 r. Ne 1897.

[Ipuka3z MunuctepctBa oOpazoBanus u Hayku PD ot 29 nekabps 2014 roma Ne 1644 «O BHeceHUH M3MEHEHUN B MIPUKaA3
MunuctepctBa oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 pexabps 2010 r. Ne 1897 «OO0 yrBepxkaeHuu

(1)C,Z[€paJIBHOI‘O TrocyaapCTBCHHOI'O 06pa3OBaT€JII>HOI‘O CTaHaapTa OCHOBHOI'O O6I[I€FO 06p330BaHI/IH»

[Tpuka3 MunucrepctBa obpazoBanus U Hayku Poccuiickoit ®eneparuu ot 31.12.2015 Ne 1577 "O BHeceHun u3MeHeHMH B (henepaibHbIi
rocyJlapCTBEHHbIN 00pa30BaTENIbHbBIN CTaHAAPT OCHOBHOI'O 00ILEro 00pa3oBaHMA, YTBEPKACHHBIN MpUKa3oM MuHUCTEpCTBAa 00pa3oBaHus U
Hayku Poccuiickoii @enepanuu ot 17 gexadps 2010 r. Ne 1897" (3apeructpuposan B Muntocte Poccun 02.02.2016 Ne 40937).

OcHoBHast oOpa3zoBarenbHas MporpaMmma OCHOBHOro o61ero oopazoBanus MbBOY COIII Ne 1.

- HH(POPMALMOHHO-METOAUYECCKHUX MATEPHAJIOB:

8.

[IpumepHast ocHOBHasi oOpas3oBaTefbHAas IMporpamMma OO0pa30BATEIBHOrO YUPEXKIEHHUS: MUCHMO JemapTaMeHTa OOILero
oOpa3oBanus MunuctepcTBa oopazoBanus Hayku Poccuiickoit @eneparuu ot 01 Hoss6pst 2011 r. Ne 03-776.

Pabouas nmporpamma «Marematuka 5-9 kimaccei» A .I'. Mepsnsak, B.b. [lononckuii, M.C.Axup. —M.: Benrana —I'pad,
2013. -58c.



10.Anre6pa. COopHHMK pabouyux mporpamm. 7-9kimaccel: mocobwe Mg yduTened o001meoOpa3oBaTeNbHBIX YUPEKICHUH /
cocrasurenb T.A. Bypmuctposa/ - M.:IlpocBemenne,2013. — 96c¢.

11. I'eometpusi. COOpHUK pabouux mporpamm. 7-9kiaccel: mocodue ans yuurenedl oOmeoOpa3oBaTeNbHbIX YUpexAeHUN /
cocrasutenb T.A. bBypmuctposa/ - M.:IIpocBemenne,2013. — 96¢.

12.IlpumepHble mporpaMMbl MO y4yeOHBIM mpeameraM. Matematuka 5-9 kmaccel. — 3-e u3fd., mepepad. — M.
IIpocsemenne, 2011. — 64 ¢. — (CranaapTsl BTOPOrO MOKOJIEHUSA).
MaremaTnueckoe o0pa3oBaHHE ABISIETCS 00s3aTEIbHON U HEOTHEMIIEMOW YaCThIO 00IIEro 00pa30BaHUs Ha BCEX CTYNEHAX
Kosibl. O0ydeHue MaTeMaTUKE B OCHOBHOM IIKOJI€ HAIIPABJIEHO HA JOCTHXKEHUE CIENYIOLIUX Yeel:
1) 6 Hanpasnenuu TIUUHOCMHO20 PA3GUMUSL.
e @dopMHpOBaHUE TMPEACTABICHUHA O MaTEeMaTUKE KaK YacTh OOILEeYeIOBEUYECKOM KyJIbTYpbl, O 3HAYUMOCTH
MaTeMAaTUKH B Pa3BUTUU HUBWIM3ALMN U COBPEMEHHOIO O0IIECTBA;
e Pa3zBuTHE TOrUYECKOTr0 U KPUTUUECKOTO MBILUICHUS, KYJIbTYPhl PE€UH, CIIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;
o QDopMHpPOBAHNE MHTEIUICKTYAThHOW YECTHOCTH W OOBEKTUBHOCTH, CIIOCOOHOCTH K MPEOOJICHUIO MBICTUTEIBHBIX
CTEPEOTUIIOB, BBITEKAIOIIUX M3 OOBIIEHHOTO OIbITA;
e Bocnuranue KkayecTB JIMYHOCTH, OOECIEUMBAIOLUIMX COLMAIBHYI0 MOOWIBHOCTb, CIOCOOHOCTh IPUHUMATh
CaMOCTOSITENTbHBIC PEIICHUS;
o QDopMHUpPOBAHUE KAYECTB MBIILICHHUS, HEOOXOIUMBIX JJIs aJanTalli B COBpEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE;
e Pa3BurHe nHTEpeca K MaTeMaTHYECKOMY TBOPUYECTBY U MAaTEMaTHUYECKUX CIIOCOOHOCTEH;
2) 6 MemanpeoMemHoM HanpPaeiLeHUl:
e PasBurue npeacraBieHUl 0 MaTeMaTUKE Kak (pOpMe OMHUCAHMUS M METOJI€ MO3HAHUS AEHCTBUTEIBHOCTH, CO3/IaHUE
YCIIOBUH 117151 IpUOOpETeHHs IEPBOHAYAIBHOIO OIbITa MATEMAaTHYECKOTO MO/IETUPOBAHUS;
e @dopMmupoBaHHWE OONIUX CIOCOOOB WHTEIEKTYadbHON JIEATENbHOCTH, XapaKTEepHBIX HJisi MaTEeMaTUKH U
ABJISIOIINXCA OCHOBOM MO3HABATENbHOM KYJIBTYpPbI, 3HAUUMOM JIs1 Pa3IUYHbIX CPEp YEIOBEUECKOU e TENbHOCTH;



3) 6 npeomemmnom nanpasienu:
e OBgnaseHne MaTeMaTHYECKUMU 3HAHUAMH U YMEHUSIMU, HEOOXOAUMBIMU JJIs1 IPOJOJIKEHHSI 00pa30BaHUs, U3YUCHHUS
CMEXKHBIX TUCLUIUINH, IPUMEHEHHUS B IOBCEITHEBHOM KU3HH;
e Co3nanue (pyHIaMeHTa JJi1 MaTEMAaTHUYECKOro Pa3BUTHS, (POPMUPOBAHUS MEXAHM3MOB MBILUIEHUS, XapaKTEPHBIX
IUIs1 MATEMAaTUYECKOM A TEIbHOCTH.

B coorBerctBUM ¢ TpeOoBaHUsAMHU (heepatbHOrO0 TOCYAAPCTBEHHOTO O0pa30BAaTEIbHOIO CTAaHAApTa OCHOBHOTO OOIIEro
oopazoBanusg B MbOY Macnaaunckoit COIL Ne 1 pazpabGorana cucrema OlEHKH, OPUECHTUPOBAHHASI Ha BBISIBIICHUE U OICHKY
00pa30BaTENbHBIX JOCTHKEHUN yYalllMXCs PU MOJTYYEHUH OCHOBHOI'O 00ILIEr0 00pa3oBaHUsl.

Ilnanupyembie pe3yabTaThl OCBOCHUS Y4EOHBIX H MEKAUCHUIIMHAPHBIX POrPaMM.

OTu pe3ynbTaThl NPUBOASATCA B OJokax «BBIMYCKHUK HayduTCs» M «BBIMYCKHUK MOMXYYUT BO3MOXHOCTH HAyYUTHCS»
(TUTaHUpyeMbl€ Pe3yabTaThl ATOT0 0JIOKA BBIACISIOTCS KYPCUBOM) K KaXIOMY pa3ielly yueOHOU MPOrpaMMBbl.

JlocTkeHue TIaHUPYEMbIX pe3yJbTaTOB, OTHECEHHBIX K OJIOKY «BBIMYCKHUK HAYYUTCS», BBIHOCHUTCS Ha MUTOTOBYIO OIICHKY,
KOTOpasi MOXET OCYIIECTBISATHCS KaK B X0/¢ 00y4eHHUs (C MOMOIIBI0 HAKOIUICHHOM OLICHKU WU MOPT(dEs TOCTUKEHHIT), TaK U B
KOHIIE OOy4yeHHusi, B TOM 4YHUClIe B (oOpMe TroCyJapCTBEHHON HTOroBo arrectauuu. OIeHKa JOCTHKEHUS IIaHUPYEMBIX
pE3yJbTAaTOB ATOr0 OJIOKA HA YPOBHE, XapaKTEPU3YIOIIEM HCIOIHUTENbCKYI0 KOMIETEHTHOCTh YYallluXCsl, BEAETCS C MOMOIIbIO
3aaHuil 0a30BOr0 YpPOBHSA, a Ha YPOBHE JCHCTBHIA, COCTABISIOUINX 30HY OMMIKANIIero pa3BUTHs OOJBIIMHCTBA 00Y4arOIIUXCS,
— C IIOMOIIBIO 33/IaHUK TOBBILIEHHOTO YPOBHs. YCHEIIHOE BBINMOJHEHHEe O0y4YalUMMHCH 3aAaHuil 0a30BOro ypoBHA
CJIY’KUT €AUHCTBEHHBIM OCHOBAHHMEM /ISl MOJIOKUTEIBHOI0 PelIeH!s] BONMPOCa 0 BO3MOKHOCTH Iepexo/ia Ha CJIeAy ULy
CTYIleHb 00y4YeHusl.

YacTuuHo 3a7aHusl, OPUEHTUPOBAHHBIE HA OLIEHKY JTOCTHXKEHHS IUIAHUPYEMBIX pe3yJbTaTOB M3 0JIoKa «BBIMTYCKHUK MOTY4HT
BO3MOXHOCTh HAyYHTHCS», MOI'YT BKIIFOYAThCS B MaT€pHUalibl UTOrOBOrO KOHTPOJIsl. OCHOBHBIE LENM TAaKOI'O BKJIFOUEHUS —
MIPEIOCTABUTh BO3MOKHOCTh OOYYaroUIMMCsl MPOJIEMOHCTPUPOBATh OBJaZeHUE Oojiee BHICOKMMH (110 CPaBHEHUIO C 0a30BBIM)
YPOBHSIMM JIOCTHMKEHUN M BBISIBUTH JMHAMUKY POCTA YMCIEHHOCTH TPYIIbI Haubojee MOArOTOBIEHHBIX oOywaromuxcs. [Ipu
TOM HEBBINOJHECHHE O00yYaKIMMHUCH 3a[aHUH, ¢ NMOMOIIBI0 KOTOPBIX BeleTCs OLEHKA JOCTHKECHHS IJIAHMPYEMBIX



pe3yJibTATOB JAAHHOr0 0JIOKA, He SABJSIETCS NPensiTCTBHMEM /JIsi MOJYy4YeHHsl cpeaHero odmero oopasoBaHusi. OLEHKY
JOCTHXKEHHUS TIAHUPYEMBIX PE3yJIbTaTOB 3TOT0 OJIOKA 11e1eco00pa3HO BECTH B XOJ€ TEKYIEro U MPOMEKYTOYHOI'O OLCHUBaHMUS,
a TOJIy4eHHbIE pe3yJbTaThl (PMKCUPOBATh B BHUJE HAKOIUICHHOM OLEHKH (Hampumep, B (opme mnopTdens NOCTHXKEHHI) U
YUMTBIBATH [IPU ONPEAECICHUH UTOIOBOU OLIEHKH.
HroroBasi omeHka pe3yibTaTOB OCBOCHHMS OCHOBHOM 00pa3oBaTeNbHOM NpOrpaMMbl OCHOBHOrO 0OHIEro oOpa3oBaHUS
OIpEAEIISIETCS MO PE3YJIBTATAM MPOMEKYTOUYHONW U UTOTOBOM aTTECTALIMU 00 yYarOIINXCA.
Pezynomamul  npomescymounon ammecmayuu, npeocmaegnardm codool pe3yabTaTbl BHYTPUIIKOJIBHOTO MOHUTOPUHIA
WHAMBUIYATbHBIX 00pa30BaTEIbHBIX JOCTHKEHUN 00YyYalolUXCs, ompaxcarom ounamuky HOpMHPOBAHUS UX CIOCOOHOCTH K
pELICHUI0 Yy4eOHO-TIPAaKTUYECKUX U y4eOHO-TIO3HABATEIbHBIX 33Jau M HABBIKOB MPOEKTHOM nesTenbHOCTH. [Ipomexyrounas
aTTeCTalUsl OCYILIECTBIISIETCS B XO/I€ COBMECTHOI OLICHOYHOW JEATENbHOCTH YYaCTHHUKOB OOPAa30BATEIbHBIX OTHOUIEHWM, T. €.
ABJISACTCS 6HYMPEHHEU OUEHKOU.
Pe3ynomamut umozo60it ammecmayuu 6bInYCKHUKOG (6 MOM uucae 20Cy0apcmeeHHoll) XapakTepru3yoT YPOBEHb JOCTUKECHUS
MPEIMETHBIX M METANpEeIMETHBIX (II03HABATEIbHBIX, KOMMYHUKATUBHBIX, PETYJSTUBHBIX) PE3yJIbTAaTOB OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOTPaMMBI  OCHOBHOT'O  00mIero oOpa3oBaHUs, HEOOXOMMMBIX IS MPOJAOJDKCHUS 00pa3oBaHUS.
['ocynapcTBeHHass WTOroBasi AaTTECTAlMsl BBITYCKHUKOB OCYILECTBIIAECTCS BHEMIHMMHU (MO OTHOLIEHHUIO K OpraHU3allMH,
OCYLIECTBIISIIOLIEN 00pa30BaTENbHYIO AEATEIBHOCTD) OpraHaMHu, T. €. IBJIIETCS GHeulHell OUEeHKOI.
OCHOBHBIM OOBEKTOM HTOIOBO#l OLEHKH IOATOTOBKH BBIMYCKHMKOB IPU IOJYYEHHMH OCHOBHOI'O O0IIEro oOpa3oBaHUS B
COOTBETCTBHUH CO CTPYKTYPOU IJIAHUPYEMBIX PE3YJbTAaTOB BHICTYIAIOT IJIAHUPYEMbIE PE3YJIbTAThI, COCTABISIOIINE COIEpKAHUE
0J10KOB «BBIMYCKHUK HAYYHUTCS» BCEX M3YYAEMbIX TPOrPAMM.
HrtoroBas oneHka 00y4arolmuxcsi OnpeaensieTcs: C y4ETOM UX CTapTOBOI'O YPOBHS U JUHAMUKHU 00pa30BaTENbHBIX JOCTUKEHUH.
Cucrema OIICHKH JOCTHMKEHHS TUIAHUPYEMBIX PEe3YyJbTaTOB OCBOCHHS OCHOBHOI 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO
o011ero 00pazoBaHus NPEANOIATAECT KOMNIEKCHBLIL NOOX00 K OUYEHKe Pe3yibmamoe 00pa30BaHNs, TO3BOISIIOIINN BECTH OLIEHKY
JOCTUKEHUSI 00YYaIOIMMUCA BCEX TPEX IPYIII PE3YJILTATOB 00PAa30BaAHUS: IUYHOCHIHBIX, MEMANPEOMENHbIX U NPEOMEMHbBIX.
OneHka UHIUBUYaJIbHBIX 00pa30BaTENbHbBIX JOCTH)KEHUN BBICTPAUBAETCS HA OCHOBE «METO/1a CIIOKEHHUS», IIPU KOTOPOM
(bukcupyercsi JOCTUKEHHE YPOBHSA, HEOOXOIUMOrO IJsi YCIEHUIHOIO MPOJOJDKEHUS 00pa3oBaHUs U PEAJbHO JOCTUIaeMOro



OOJIBIIMHCTBOM YYaIlUXCSl, YTO MO3BOJISIET BBICTPAMBATh UHAMBHIyaIbHbIE TPACKTOPUU JBHKEHUSA C YUETOM 30HBI OJIMKAUIIEro
pa3BUTH, GOPMUPOBATH TOJTOKUTEIbHYIO YIEOHYIO U COITMAIBHYIO MOTHUBAIIHIO.

Ha ocHoBe npezacTaBieHHOM 0000UIEHHOW CHCTEMBI OLIEHKU JOCTHXKEHUN ydamuxcs pazpadorano Ilosioxkenne 00 oneHOYHOM
nesareabHocTH B MBOY Macasaunckoid COIID Nel, B KoTOpoM omucaHa OpraHu3anusi U COJEPKAHUE MPOMEKYTOUHOU
aTTeCTallMK O0YYaIOIUXCSl B paMKaX YpPOUHOW U BHEYPOUHOMU JESTEIIbHOCTH, MPaBUia BBICTABICHUS UTOI'OBOM OIIEHKHU, OLIEHKU
IIPOEKTHOU JEATENBHOCTH 00YYarOIIUXCSl.

O0s3aTeNbHBIMU COCTABJISIONIUMU CHUCTEMbl BHYTPHUIIIKOJIBHOI'O MOHUTOPHHTA 00Pa30BaTENbHBIX JOCTHKCHHUM SIBIISIOTCS

MaTepuabl:

* CITNapmogo OUA2HOCMUKU;

* TEKYIIETO BHITIOTHEHUS YYeOHbIX UCCIeO08AHUL U YUeOHBIX NPOEKMO8,

*  NPOMEXNCYMOUHLIX U UMO208bIX KOMNIEKCHbIX padom HA MedCnpeOMemHou OCHoge, HANpPaBICHHBIX Ha OLEHKY
c(hOpMHUPOBAHHOCTH TTO3HABATEIbHBIX, PEr'YJISTUBHBIX 1 KOMMYHUKATUBHBIX JEUCTBUI NIPHU pEUICHUU y4eOHO-TTO3HABATENbHBIX U
y4eOHO-TIPAKTUYECKUX 3a]a4, OCHOBAHHBIX HA Pa00TE C TEKCTOM;

* TEKYIIETO BHIIIOJHEHUS BBIOOPOUHBIX Y4eOHO-NPAKMU4eckux u y4ebHo-no3sHasamenbhbix 3a0aHutl, TBOPUYECKUX padoT.

CucreMa OIIEHKU MPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS YUE€OHBIX MPOrpamMM C YYETOM YPOBHEBOTO MOAXOA, MPUHATOTO B
Cranpapre, npeanonaract BblaejJieHHe 02a30BOr0 YPOBHS JOCTHKEHMH KAaK TOYKHM OTCYETA IIPU MMOCTPOEHUU BCEU CHCTEMBI
OLICHKHU ¥ OpPraHU3alliyd UHIUBUYAIbHONU PabOThI ¢ 00yYaIOIUMUCH.

Jjist onucanus JOCTUKEHU 00yYaroluXCsl YCTaHABIMBAOTCS CIEAYIOIINE NSATh YPOBHEM:

ba3oBblii ypoBeHb M0CTH:KEHUIT — YPOBEHb, KOTOPHIA JEMOHCTPUPYET OCBOCHHE yUEOHBIX JCHCTBUN C OMOPHOW CHCTEMOM
3HAHMM B paMKax Juana3zoHa (Kpyra) BblIeJeHHBIX 3anad. OBnajeHue Oa30BbIM YPOBHEM SIBISIETCA JOCTATOYHBIM IS
MPOAOKEHUS 00YUYEHHsI Ha CIEAYIOIIeN CTYIeHH 00pa30BaHus, HO HE MO MPOPMIbHOMY HampaBieHHio. JlocTimkennto 6a30BOro
YPOBHSI COOTBETCTBYET OTMETKAa «YyIOBIETBOPHUTENHHO» (WM OTMETKa «3», OTMETKa «3adyTeHoy). Llenecoobpa3sHo BbIIETUTH
CJIEAYIOIINE 1BA YPOBHSI, MPeBbIIIAIOIIHE 0a30BbIii:

* NOBBILIEHHBIH YPOBEHb JJOCTUKEHUS INIAHUPYEMBIX PE3YJIbTATOB, OLICHKA «XOPOIIO» (OTMETKA «4»);

* BBICOKHMIi YPOBEHb JIOCTIKECHUS TUNIAHUPYEMBIX PE3yJIbTAaTOB, OLICHKA «OTIMYHO» (OTMETKA «5»).



NHauBuyabHbIE TPAGKTOPUH OOYy4YEHHs O0YYAIOIIMXCS, IEMOHCTPUPYIOLIUX MOBBIIICHHBI U BBICOKUNA YPOBHHM JOCTUKEHUH,
1esnecooopasHo GopMUPOBATH C YUETOM MHTEPECOB 3TUX OOYYArOMIMXCSA M MX IUIaHOB Ha Oynyuiee. [Ipu HamuuumM ycTOMYMBBIX
MHTEPECOB K YYEOHOMY MpPEAMETY M OCHOBATENbHON IMOATOTOBKU IO HEMY Takue OOydYaroliuecss MOT'YT OBbITh BOBJICYEHBI B
IIPOEKTHYIO JEATEIbHOCTh 0 MPEIMETY U COPUEHTHUPOBAHBI HA MPOJODKEHUE OOydYEHHs B CTapIIMX KjIaccax MO JAAHHOMY
npodwito. s onucanusi MOArOTOBKU 00YYarOIIMXCsl, YPOBEHb JOCTHKEHUI KOTOPHIX HUKe 0a30BOr0, BHIIEISIOT /IBa YPOBHS:

* IOHUKEHHBbI YPOBEHb JOCTUKEHUH, OLICHKA «HEYOBIETBOPUTENBHOY» (OTMETKA «2»);

* HU3KUIl YPOBEHb JOCTHKECHUH, OLIEHKA «IIJ10X0» (OTMETKa «1»).

Henoctuxxenne 6a30BOro ypoBHS (IMOHMKEHHBIM M HU3KUU YPOBHH JOCTHXKEHUU) (PUKCHPYETCS B 3aBUCHUMOCTU OT 00BEMa U
YPOBHSI OCBOEHHOI'O M1 HEOCBOEHHOI'O CO/IEPKAHUS ITPEAMETA.

HopMbl OlLleHKH B COOTBETCTBMM C BBIJEIECHHBIMH YPOBHSMM OIIMCaHbl B pa0OuYMX MpOrpamMMmax IO OTIEIbHBIM Y4YEOHBIM
MIpEeIMETaM.

Pemenne o AOCTMKEHMHM WIM HEAOCTH)KEHUU IUIAHUPYEMBIX PpE3YyJlIbTaTOB WJIM OO0 OCBOCHMM WJIM HEOCBOEHUHM Y4eOHOro
MaTepuaia MPUHUMAETCS HA OCHOBE PE3YJIbTAaTOB BBINOJIHEHUS 3aJaHui 0a30BOro ypoBHsA. Kpurepuil mocTmxeHus/oCBOEHUs
yueOHoro Matepuana 3afgaéresa kak noirydernue 50% oT MakcCuMalbHOTO Oaslia 3a BBIIIOJIHEHUE 3aJJaHui 6a30BOTr0 YPOBHHI.

Ha wuroroByro OlLIEHKY MpU TOJTYYEHUH OCHOBHOTO OOLIEro 0Opa3oBaHUS BBIHOCATCS MOJIbKO HpeoMemHble U
Memanpeomemuvie pe3yibmamyl, ONKUCAHHbIE B paszjene «BBITYCKHHK Hay4dyuTCs» IUIAHUPYEMBIX pPE3YJIbTATOB OCHOBHOTO
o01ero oopazoBaHMs.

HrTorosas oneHka BbINYCKHUKA (DOPMHUPYETCH HA OCHOBE:!

* pe3yJabTaTOB BHYTPHUIIKOJIBHOTO MOHHTOPHHra OOpa30BaTENbHBIX JOCTHMKEHHHM MO BCEM MpeAaMeTaM, 3a(UKCHUpOBaHHBIX B
OLICHOYHBIX JIUCTAX, B TOM YKCJIE 32 TPOMEKYTOUHBIE U UTOIOBblE KOMILIEKCHbIE PAOOThI HA MEKIIPEAMETHOM OCHOBE;

* OLICHOK 32 BBIIIOJIHEHHE UTOIOBBIX pa0OT MO BCEM Y4EOHBIM IPEIMETaM;

* OLICHKH 32 BBIMOJIHEHNE U 3aIIUTY UHIUBUYAJIbHOTO MPOEKTAa;

* OLICHOK 3a pa0O0Thl, BHIHOCUMBbIE Ha TOCYJJaPCTBEHHYIO UTOrOBYIO aTTecTanuio (qanee — ['NA).

IIpu 3TOM pe3ynbTaThl BHYTPUIIKOIBHOTO MOHUTOPHMHIA XapaKTEPU3YIOT BBIIIOJIHEHHE BCEW COBOKYITHOCTH IUIAHMPYEMBIX
pE3yJbTaTOB, & TAKXKE JAMHAMUKY 00pa30BaTENbHBIX AOCTMXKEHUN OOYyYaroIMXCs 3a IEpUoj 00ydeHHs. A OLIEHKH 3a UTOI'OBbIE



paboThl, MHAMBUIYATIbHBIA MNPOEKT M paboThl, BbiIHOCUMBbIe Ha ['MA, xapakTepu3ylOT YpPOBEHb YCBOCHHS OOYYarOIIMMUCS
OIOPHOM CUCTEMBI 3HAHUU 110 U3YyYaE€MbIM MPEIMETAM, a TAK)KE YPOBEHb OBJIAJACHUSI METANPEIMETHBIMU AEHCTBUSIMU.
[Tenarornueckuii coBer MbOY Macnsaaunckoit COIIl Nel Ha ocHOBE BBIBOJOB, CIIEJIAHHBIX KJIACCHBIMU PYKOBOAUTEIAMHU U
VYHUTETSIMA OTACIBHBIX TPEIMETOB IO Ka)XJIOMY BBIITYCKHHKY, PacCMaTpPUBAET BOMPOC 00 YCHEIIHOM OCBOEHUM JTAHHBIM
00y4alIMMcsi OCHOBHOW 00pa3oBaTeJIbHOM MNPOrpaMMbl OCHOBHOIO 001ero 00pa3soBaHUSA W BbIJAYM JOKYMEHTA
rocyJ1apCcTBEHHOr0 o0pa3ua 00 ypoBHe 00pa3oBaHHUsi — aTTecTaTa 00 OCHOBHOM 00111€eM 00Pa30BaHMU.

B ciayuae, ecqu mosiydyeHHbIe 00yYAKOIIMMCH HUTOrOBbIE€ OLEHKH He MO3BOJSIIOT C1eJaTh OJHO3HAYHOI'0 BBIBOAA O
AOCTHKEHUN IUIAHUPYEMBIX Pe3yJbTATOB, pEIICHUWE O BbIJaYe JOKYMEHTa TOCYJapCTBEHHOro oOpas3ia o0 ypoBHE
oOpa3oBaHUs — arTecTara 00 OCHOBHOM OO0IIeM OOpa30BaHWM MPUHUMAETCS MEAArOTMYECKUM COBETOM C YYETOM JTUHAMHKU
o0pa3oBaTeIbHBIX JOCTUKEHUU BBITYCKHUKA U KOHTEKCTHOW MH(MOpMAIUMu 00 YCIOBUSAX M OCOOCHHOCTAX €ro oOydeHHs B
paMKax perjiaMeHTHPOBAHHBIX MPOIEAYpP, YCTaHABIMBAaEMbIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit deaepariuu.
PelieHre 0 BbIaye JOKYMEHTA rOCyJapCTBEHHOr0o odpa3ua o0 ypoBHe 00pa3oBaHHMsi — arTecTaTa 00 OCHOBHOM 001EM
00pa3oBaHMU MPUHUMAETCS OJJHOBPEMEHHO C PACCMOTPEHUEM U YTBEPKICHUEM XaPAKTEPUCTHKHU 00y4aKIIerocsi, C yuéTomMm
KOTOPOU OCYIIECTBISETCS MPUEM B IPODUITBHBIE KJIACCHI CTAPIIICH IIKOJIBI.

OO0mas xapakTepucTKa y4e0HOr0 npeamera, Kypca

Hacrosmiast mporpaMmmMa 1o MaTeMaTHKE JIJII OCHOBHOM IIIKOJIBI SIBJISIETCS JIOTMYECKUM TIPOAOIKECHUEM IPOrPaMMBbl JIIS
HAYaJIbHOW TIIKOJIBI M BMECTE€ C HEH COCTaBIsAE€T OMHCAaHWE HEMPEePHIBHOTO Kypca MareMathukd ¢ 1-ro mo 9-i1 kimacc
00111e00pa30BaTEeIbHON MIKOJIBI.

Cooepotcanue mamemamuuecko2o 006pazosanuss B OCHOBHOM IIKojie (OpMHUpPYETCS Ha OCHOBE (YHIAMEHTAJIBHOTO Sapa
IIKOJIbHOTO MAaTeMaTHYeCKOro oOpa3oBaHHs. B mporpamMMe OHO MPEACTABICHO B BHJE COBOKYITHOCTH COZIEpPXKATEIbHBIX
pa3zenoB, KOHKPETH3UPYIOIIMX COOTBETCTBYIOIIHE OJOKM (PYHIAMEHTAJIBHOTO SApa MPUMEHUTEIHHO K OCHOBHOHM IIKOJIEC.
[Iporpamma periamMeHTHpYeT 00bEM Marepuana, 00s3aTeNbHOrO Il M3y4YeHHs B OCHOBHOW IIIKOJIE, a TaKXKe JaeT €ero
pacmpeaeneHue Mexay 5S—o6 u 7—9 kimaccamu.



CopepkaHrne MaTeMaTH4ecKoro oOpa3oBaHMsI B OCHOBHOM IIKOJIE BKJIIOUYAET CIEAYIOLIME pa3felbl: apugmemuxa, aneebpa,
@YHKYUU, 8epOAMHOCMb U cmamucmuka, ceomempus. Hapsiny ¢ 5TUM B HEro BKJIIOUYEHBI JIBa JOMOTHUTENBHBIX pa3Jiena: 102UuKd
U MHOJMCECmBAd, MAmemMamurka 8 UCMOPUYeCKOM pa3eéumul, 4YTO CBSI3aHO C peaju3aluei 1enel OoOIEeMHTEIEKTYyalbHOIO U
OOIIEKYIbTYpHOTO pa3BuTHs ydammxcsa. ComepkaHuE KaKIOro M3 JTHX pa3JelioB Pa3BOPAYMBACTCS B COACpPIKATEIHHO-
METOJIMYECKYIO JIMHUIO, MMPOHU3BIBAIOIIYI0 BCE OCHOBHBIC pa3/ieibl COJEPKAHHMS MaTeMaTHYeCKOro oOpa3oBaHUsA Ha JaHHOM
CTYIEHH O0yYEHUS.

Coneprkanue paznena «Apumerukay CIyKuT 0a30¥ IS HalbHEHIIEro U3y4eHHs yJaluMUCsI MAaTeMaTHKU, CIIOCOOCTBYET
Pa3BUTUIO HX JIOTMYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUS TOJIh30BaThCS aJrOPUTMAMH, a TaKXe MPUOOPETECHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B MOBCEIHEBHOMN >XKM3HU. Pa3BUTHE MOHSATHUS O YKCIE B OCHOBHOW WIKOJE CBSI3aHO C
pPalMOHAIBHBIMU U HUPPALMOHAJIbHBIMU YHUCJIaMH, (OPMHUPOBAHUEM IEPBUYHBIX MPEJCTABICHUNA O JCHCTBUTEIHHOM YHCIIE.
3aBepllieHue YUCIOBON JTUHUU (CUCTEMATH3alMsl CBEACHUN O JEUCTBUTEIBHBIX YUCIAX, O KOMIUIEKCHBIX YHCIAX), TaK K€ Kak U
Oosee crnoxkHbIe BOMpockl apudMeTruku (anroputMm EBkinma, ocHOBHasi Teopema apuMETHKH), OTHECEHO K CTYNEHHU OOIIEro
cpenHero (ImoJIHOro) oOpa3oBaHUsl.

Conepxxanue pazaena «Anredpa» HampaBieHO Ha (GOPMHUPOBAHHME Y YYAIIUXCS MAaTEMAaTHUECKOTO ammapara JJisS PEeIICHUs
3a/lady U3 pa3HbIX Pa3/IeIOB MAaTEMAaTHUKH, CMEXKHBIX MPEIMETOB, OKPYXaIolled peanbHOCTU. SI3bIK anreOpbl MOAYEpPKUBAECT
3HAYEHUE MATEMATHKH KaK A3bIKa JJI1 MOCTPOCHUS MAaTEMAaTUYECKUX MOJENEN MPOLIECCOB U SIBIIEHUW pealbHOrO Mupa. B 3agaun
U3Y4EeHHS anreOpbl BXOAAT TAK)KE Pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIUMOI0, B YaCTHOCTH, JIJIsl YCBOEHUS Kypca
uH(DOpMATUKH, OBJAJEHUA HaBBIKAMHU JEAYKTHUBHBIX paccyxaeHuid. [IpeoOpazoBaHue CHUMBOJIBHBIX (OPM BHOCHUT
cnenurUYecKuii BKJIaJ B pa3BUTHE BOOOPAXKEHUS yUAIIUXCs, X CIIOCOOHOCTEH K MaTeMaTH4YeCKOMY TBOPYECTBY. B ocHOBHOI
IIKOJIE MaTepual TCPYNIUPYETCS BOKPYT PAlUOHAIBHBIX BBIPAKEHHUM, a BOMNPOCHL, CBS3aHHBIE C HPPANUMOHAIBHBIMU
BBIPOKCHHUSIMH, C TPUTOHOMETPUYCCKUMU (YHKIHMSIMU W TIPEoOpa3OBaHUSIMHE, BXOIST B COJEp)KaHHE Kypca MaTeMaTHKH Ha
cTapiiel CTyneH! 00y4eHHUs B MIKOJIE.

Conepsxanue paznaena «DyHKIMKY HAICIICHO Ha MOJIYYEHHE MIKOJIbHUKAMU KOHKPETHBIX 3HAaHUN 0 (PYHKIIMM KaK BaKHEHIIeH
MaTEMaTUYECKOM MOJAENU JJisi ONHUCAHUS W HCCIEAOBaHHUS Pa3HOOOpa3HBIX TMpoleccoB. M3ydeHue »dTOro Marepuaia



CHOCOOCTBYET PAa3BUTHIO y YYAIUMXCS YMEHHUS HCHOJIb30BATH PA3JIMYHbBIEC S3bIKM MATEMATHKHU (CIOBECHBIM, CUMBOJIMYECKHIA,
rpaduyeckuii), BHOCUT BKJIaJa B (GOPMUPOBAHUE MIPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTUU HUBWIN3ALUN U KYJIbTYPBIL.

Paznen «BeposSTHOCT M CTaTUCTHKa» — 00s3aTelbHbIA KOMIIOHEHT WIKOJIBHOTO OOpa30BaHMUs, YCHIMBAIOIIMA €ro
NPUKJIAJHOE M MPaKTUYECKOE 3HAa4YeHHe. DTOT MaTepual HeoOXOauM IMpexae Bcero s (OPMUPOBAHMA Yy ydalIUXCs
(YHKIIMOHAIBHOM I'PAMOTHOCTH — YMEHUI BOCHPHUHHMMATh M KPUTHUYECKH aHAIM3UPOBATh MH(OpPMALMIO, IPEICTABICHHYIO B
pa3nuuHbIX (opmax, MOHMUMATh BEPOSTHOCTHBIM XapakTep MHOTHUX peaJbHBIX 3aBHCHUMOCTEH, MPOBOAMTH MPOCTEHIINE
BEPOSITHOCTHBIE pacueThl. V3yuyeHne OCHOB KOMOMHATOPHUKHM IO3BOJMT YyYalllMMCS pPAacCMaTpUBaTh Clydau, OCYIIECTBISATH
nepedop U MOACYET YUCIIA BAPUAHTOB, B TOM YHCJIE€ B MPOCTEUIINX MPUKIAIHBIX 3a7a4ax.

IIpy n3ydeHun CTaTUCTUKU U BEPOSTHOCTU PACIIMPSIOTCS MPEACTABICHHS O COBPEMEHHOM KapTUHE MUpPAa U METOAAaX €ro uc-
CJIeZI0BaHMs, (POPMUPYETCS MIOHUMAHUE POJIM CTATUCTUKHU KaK UCTOYHHMKA COLMATIBHO 3HAUMMOM MH(OpPMAIUK U 3aKJIa/bIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIUIECHUS.

Ilenp conepkanust paznena «l'eomeTpus» — pa3BUTh y YydallUXcs NPOCTPAHCTBEHHOE BOOOpa)KEHHE M JIOTMYECKOe
MBIIJIEHUE MYTEM CUCTEMATUYECKOIO HM3YYEHHS] CBOWCTB T'€OMETPUYECKUX (PUIYyp HA IUIOCKOCTH M B HPOCTPAHCTBE H
IIPUMEHEHUS 3TUX CBOMCTB NPU PELICHUU 337a4 BBIUYMCIUTEIBHOIO U KOHCTPYKTUBHOIO xapakrepa. CyliecTBEHHas poJib IpH
ATOM OTBOJHUTCSI Pa3BUTHUIO F'€OMETPUUECKON UHTYyHIMU. COYETaHWE HAIVISIAHOCTH CO CTPOTOCTHIO SBISIETCS HEOTHEMIIEMOMU
4acThI0 T€OMETPUUECKUX 3HaHUM. Martepuai, oTHocsumics Kk 0aokaM «KoopauHaTel» U «BEKTOphI», B 3HAUUTEIBHOW CTENEHU
HEceT B ce0e MEKIIPEeIMETHbIE 3HaHUsI, KOTOPbIE HaXOAT MPUMEHEHNE KaK B Pa3IMYHbIX MATEMAaTUYECKUX JAUCHUUIUIMHAX, TaK U
B CMEKHBIX IIPEAMETAX.

OcobenHocThIO pazzaena «Jloruka U MHOXKECTBa» SIBISETCS TO, YTO MPEACTABICHHBIM B HEM MaTepual MPEUMYIIECTBEHHO
U3Yy4aceTCsl M HUCIOJB3YETCs PACIPENECICHHO — B XOJ€ PAacCMOTPEHHs Pa3IMYHBIX BONPOCOB Kypca. COOTBETCTBYIOIIMM
MaTepuai HaleleH Ha MAaTeMaTH4YeCKOe pa3BUTHE ydaluxcs, GOpMUPOBAHHE Yy HUX YMEHHUS TOYHO, C)KATO MU SICHO M3Jararb
MBICJIA B YCTHOW U NTMCBMEHHOW PEYH.

Paznen «Maremarnka B UCTOPUYECKOM Pa3BUTUW» MpeAHA3HAuYeH A1 (POPMUPOBAHMS MPEACTABICHUN O MaTEMaTUKE Kak
YaCTH YeJIOBEUECKON KYJbTYPBbI, 1JIs1 OOIIETO Pa3BUTHS IIKOJIBHUKOB, JI CO3aHUS KYJIbTYPHO-UCTOPUYECKOM cpeibl 00yUeHusl.
Ha Hero He BbIIENSETCS CIENUAIbHBIX YPOKOB, YCBOCHUE €TI0 HE KOHTPOIUPYETCS, HO COAEPKAHUE 3TOTO pa3fena OpraHudHO
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MPUCYTCTBYET B Y4E€OHOM IIpOIIECCEe KAaK CBOETO PoOJia T'yMaHUTAPHBIA (DOH MPU PACCMOTPEHUHU NPOOJIEMATHUKUA OCHOBHOIO
coJiep KaHusl MaTEMaTUIECKOro 00pa30OBaHMs.
Ilennocmmuoie opuenmupul cooepicanus yuedH020 npeomema

MaremaTudeckoe 00pa3oBaHUE WIPaeT BAXKHYIO pPOJb KaK B MPAKTHYECKOW, TaK W B JYXOBHOW >KH3HU OOIIECTBA.
[IpakTuueckas CTOpoHa MaTeMaTHUYeCKOro oOpa3oBaHUs CBA3aHA ¢ (POPMHUPOBAHMEM CIIOCOOOB JEATEIHHOCTH, TYXOBHAas — C
WHTEJUICKTYaJIbHBIM Pa3BUTHEM YEIIOBEKa, POPMUPOBAHUEM XapaKTepa U OOIIeH KYIbTYPHI.

[IpakTuueckas MoJe3HOCTh MaTEMaTUKU OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SBISIOTCS (yHIAaMEHTaIbHbIE CTPYKTYPbI
peaIbHOr0 MHpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIC OTHOIIEHUS — OT TMPOCTEHIINX, YCBAaMBAEMbIX B
HEMOCPEACTBEHHOM OIBITE, A0 JOCTATOYHO CJIOXKHBIX, HEOOXOAMMBIX ISl pa3BUTHUSl HAyYHBIX M TEXHOJOrHueckux uueu. bes
KOHKPETHBIX MAaTEMaTUYECKUX 3HAHUM 3aTPYJHEHO ITOHMMAaHHUE IPUHLMUIIOB YCTPOMCTBA M HCHOJb30BAHHUS COBPEMEHHOU
TEXHUKHU, BOCIPUATHE W HHTEpHpETalMs pa3sHOOOpa3HOM COIUAIbHONW, SKOHOMHYECKOW, MOJIUTUYECKOW uH)OopMaiuuy,
Manod(PeKTUBHA MOBCEIHEBHAS MpaKTUYECKas NEATeIbHOCTh. KakqoMy 4eloBeKYy B CBOEH >KM3HU MPUXOJUTCS BBITOIHATH
JIOCTAaTOYHO CJIOKHBIE PACU€Thl, HAXOAUTh B CIPABOYHUKAX HYKHBIE ()OPMYJIbI U IPUMEHSTH UX, BIQJETh MPAKTUUECKUMU MpUE-
MaM{ TEOMETPUYECKHX H3MEPECHUM W TOCTPOCHUU, YUTaTh HHQPOPMAIHIO, TPEICTABICHHYIO B BHIY TaOJHIl, JUarpaMm,
rpaduKOB, TOHUMATh BEPOATHOCTHBIN XapaKTep CIYYalHBIX COOBITHI, COCTABIATh HECIIOKHBIE aITOPUTMBI U JIP.

be3 06a30BOil MareMaTHYECKON MOATOTOBKM HEBO3MOXKHO CTaThb OOpa30BAHHBIM COBPEMEHHBIM YEJIOBEKOM. B mikoie
MAaTE€MATHKa CIYKAT OMNOPHBIM MPEAMETOM ISl HU3YYEHUS CMEXKHBIX AUCUHUILUIMH. B TOCIEMIKOIbHON KU3HU peaJbHOU
HEOOXOAMMOCThIO B HaIllM JHU SIBJISIETCS  HENpPEphIBHOE OOpa3oBaHUE, 4YTO TpeOyeT IMOJHOLECHHOM 0a30BOM
o01eo0pa3oBaTeIbHOM IOATOTOBKH, B TOM 4YHCIEe M MareMmaTudecko. W HakoHel, Bce OOJbIle CHCIUAIBLHOCTEH, TIJIe
HEO0OXOJUM BBICOKHU YPOBEHb 0Opa30BaHUsI, CBSI3aHO C HEMOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTUKHU (PKOHOMHKA, OU3HEC,
¢uHaAHCH, (U3WKA, XUMUS, TEXHUKA, WHPOPMATHKA, OWOJIOTHS, TICUXOJOTHUS W Ap.). Takum 00pa3oM, pacuIupsieTcss Kpyr
IIKOJIbHUKOB, JJISI KOTOPBIX MAaTEMATHKA CTAHOBUTCS 3HAUUMBIM MPEIMETOM.

JI71s1 5KM3HU B COBPEMEHHOM OOIIECTBE BaXKHBIM SBJISIETCS (POPMHUPOBAHUE MATEMATHUYECKOT'O CTHJISI MBIILICHHUS, TIPOSBIISIO-
HIerocs B ONpPEACIICHHbIX YMCTBEHHBIX HaBblKax. B mpolrecce MaTeMaTHYeCKOW JIEATEIbHOCTH B apCEHANl MPUEMOB U METOJIOB
YeJIOBEYECKOI'0 MBIIIICHHUSI €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKUMS U IEYKIUs, 0000IIeHNE U KOHKPETU3AlIMs, aHAIN3
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U CUHTE3, Kiaccuukanus v cucteMaTusalus, adctparupoBaHue u aHaiaorus. OObEeKThl MAaTEMAaTUUYECKUX YMO3AKIIOUYECHUU U
NpaBWia MX KOHCTPYHUPOBAHMS BCKPBIBAIOT MEXAHM3M JIOTUYECKUX IMOCTPOCHHUM, BBIPAOATHIBAIOT yMEHHUS (HOPMYIHUPOBATH,
00OCHOBBIBaTh M JIOKAa3bIBATh CYXKJEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIILJICeHHE. Beayias posib NPUHAMIECKUAT
MaTeMaTuKe B (POPMUPOBAHUU AITOPUTMHUYECKOTO MBINIICHUS ¥ BOCTUTAHUU YMEHUH JIeHCTBOBATH 10 3aJaHHOMY aJTOPUTMY U
KOHCTPYHUPOBaTh HOBbIE. B X0/1€ pelienus 3aja4 — OCHOBHOM Y4eOHOM JIEATEIbHOCTH HA YPOKaxX MaTeMaTUKU — Pa3BUBAIOTCS
TBOpYECKAs U MPUKJIAJIHAS. CTOPOHBI MBIIILICHUS.

OOyueHnue MaTeMaTUKE J1a€T BO3MOXKHOCTh Pa3BHBATh y YYalIUXCs TOYHYIO, JKOHOMHYIO M MH(POPMATUBHYIO PeUb, YMEHUE
oTOMpaTh HanboJee MOAXOAIINE A3bIKOBbIE (B YACTHOCTU, CUMBOJIMYECKHE, rpadrueckue) cpeacTna.

MaremaTudeckoe oOpa3oBaHHE BHOCHT CBOW BKJIaJ B opMupoBaHue 00IIel KyIbTyphl yenoBeka. HeoOxoamMbpIM KOMITOHEH-
TOM O0OIlIel KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUM SBIISIETCS OOIE€e 3HAKOMCTBO C METOAAMH IMO3HAHMS JIEHCTBUTEIBLHOCTH,
MPEACTABICHUE O MPEIMETE U METOJE MAaTEeMaTUKH, €ro OTJIWYHUS OT METOJI0OB E€CTECTBEHHBIX M T'YMAaHUTapHBIX HayK, 00
O0COOEHHOCTSIX MPUMEHEHHUSI MaTEeMAaTHKH JJI PEIICHNS] HAYYHBIX U IPUKIIAIHBIX 33]1a4.

N3yueHne maTeMaTWKd CIOCOOCTBYET SCTETHUUECKOMY BOCIUTAHUIO YEIOBEKa, MOHUMAHHUIO KpPAacoThl U HU3SIIECTBA
MaTEeMaTUYECKHUX PACCYX ACHUH, BOCTIPUATHIO TEOMETPUUECKUX (POPM, YCBOCHHIO HIEH CHMMETPHUH.

Uctopust pa3BuTHs MaTeMaTUYECKOTO 3HAHUS JA€T BO3MOXKHOCTH IMOMOJIHUTH 3arac UCTOPUKO-HAYYHBIX 3HAHHWM HIKOJbHU-
KOB, C(DOPMHUPOBATH Y HUX MPEJCTABICHUS O MATEMATUKE KaK 4acTU OOIIEeUeTI0BEYECKON KYIbTYphl. 3HAKOMCTBO C OCHOBHBIMHU
UCTOPUYECKUMHU BEXaMH BOSHUKHOBEHHUS U PA3BUTHS MAaTEMaTUUYECKON HAYKHU, C ICTOPUEH BETUKUX OTKPBITUH, UMEHAMU JIIOJCH,
TBOPUBIIUX HAYKY, JOJPKHO BOWTU B MHTEIUICKTyaIbHBIN Oaraxx Kaxaoro KyJbTYpHOT'O YeIOBeKa.

Onucanue mecta yueOHoro npeamera «MaremaTnka» B y4eOHOM IIaHe
Ha u3ydenue maTeMaTUKU B OCHOBHOM IIKOJE OTBOAMUT 5 y4EOHBIX YacOB B HENETIO B TEUEHHE KaXJOro roja oOydyeHwus,
BCEro 875 ypoOKOB.
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B coorBercTtBUM ¢ TpeboBanusiMu denepalibHOr0 rocyJapCTBEHHOIO 0Opa30BaTENIbHOIO CTAaHJAapTa OCHOBHOI'O OOMIEro
oOpa3oBanus mpenMer «MaTeMaTukay H3ydaercs ¢ 5-To mo 9-if Kjacc B BUJIE CIENYIONIUMX Y4eOHBIX KypcoB: 5—6 Kiacc —
«MartemaTtuka» (MHTEIrpUPOBaHHBIN npeamMer), 7-9 kinaccax mnpenmer «MaremaTtukay (Anredpa u ['eomerpus).

Pacnipenenenne yaeOHOTO BpeMEHU MEXKIY STUMU MIPEAMETAMHU MPECTABICHO B TaOJIHIIE.

Kaaccsl | IIpenmerst KoimuyecTBO 4YacoB Ha CTyNEHH
MATeMATHYECKOI0 HMKJIa OCHOBHOI0 00pa30oBaHusi

5-6 Marematuka 350

7-9 Anrebpa 315
["'eomerpust 210

Bcero 875

[Ipenmer «MaremaTtuka» B 5S—6 Ki1accax BKJIIOYAET apu(PMETHUECKUN MaTepual, 3IEMEHThI aire0pbl U TEOMETPUH, & TAKKE
AJIEMEHTBHl BEPOSITHOCTHO-CTaTUCTHUecKON suHuu.Ilpenmer «Anrebpa» BKIIOYaeT HEKOTOPbIE BOIPOCH apu(METHKH,
pa3BHUBAIOIIME YMCIOBYIO JIMHUIO 5—6 KJIacCOB, COOCTBEHHO alreOpanvecKkuil Marepuall, 3JIEMEHTapHble (DYHKIMH, a TaKkKe
AJIEMEHTHl BEPOSTHOCTHO-CTATUCTHUECKOM JMHUU.B pamkax ydeOHOro mpeamera «l'eomMeTpus» TpPaJUIIMOHHO H3y4aroTCs
€BKJIUJIOBA TE€OMETPHUs, DIIEMEHTbl BEKTOPHOW anredpbl, TreoMeTpuyeckue mpeoOpa3zoBaHus..lI3yueHre BepOSITHOCTHO-
CTaTHCTHYECKOr 0 MaTepraja OTHECEHO K 5—6, k 7—9 knaccam.

|. Ilianupyemblie pe3yabTaThbl
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JIMYHOCTHBIE, MeTANpeIMEeTHbIE U NPeAMETHbIE Pe3yJbTAThl 0CBOCHHS Y4eOHOro npeamera «MaremaTuka»
Skaace

JIn4HOCTHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBHUS

B paMKkax KOrHUTHBHOT0 KOMIIOHEHTa OyayT ChOPMHUPOBAHBI:

* OPUEHTALMS B CUCTEME MOPAIBHBIX LEHHOCTEH,

* SKOJIOTUYECKOE CO3HAHWE, 3HAHWE OCHOBHBIX NMPABWJI OTHOIICHUSA K MPUPOJE, OCHOB 3J0POBOT0 OOpa3a *KU3HHU, MPABUI
MOBEJICHUSI B UPE3BbIYAMHBIX CUTYAIUAX.

B paMkax eHHOCTHOT0 ¥ IMOIMOHAJIBLHOT0 KOMIIOHEHTOB Oy1yT ChOPMHUPOBAHBI:

* YBO)KEHUE K UCTOPUH, KYJIbTYPHBIM U UCTOPUYECKUM NAMATHUKAM;

* YBOXKCHUE K JINYHOCTU M €€ JOCTOUHCTBY, JOOpOXKENIATEIbHOE OTHOIIEHHWE K OKPYXKAIOIIUM, HETEPHUMOCTh K JIFOOBIM
BUJIaM HACUJIHS,

* YBOXXCHUE K IICHHOCTSIM CEMbH, JIIOOOBh K MPUPOJE, ONTUMU3M B BOCIIPUATHH MUPA;

* MOTPEOHOCTH B CAMOBBIPAKCHUH,

B pamkax nesiTe IbHOCTHOTO (MOBeIeHYECKOI0) KOMIIOHEHTA OyayT chOpMUPOBAHBI:

* TOTOBHOCTbH K BBITIOJIHEHUIO TPEOOBAHUM IIKOJbHOU KU3HU, MTPaB U 00S13aHHOCTEN YUECHHKA;

* YMEHHUE BECTH TUAJIOT HA OCHOBE B3aUMHOI'O YBAKCHUS U IPUHSATHS;

* MOTPEOHOCTh B YYaCTHUHU B OOIIECTBEHHO MOJIE3HOU NESITEIHHOCTH;

* YCTOMYMBBIN ITIO3HABATEIIbHBIN UHTEPEC.
PeryasiTuBHbIE YyHUBeEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
- 1IeJIeTNOJIaraHuI0, BKIIFOYAsi TOCTAaHOBKY HOBBIX I1eJIel, peoOpa3oBaHue MPAKTUYECKON 3aJa4M B TO3HABATEILHYIO;
- aHAJIU3UPOBATH YCIOBUS JOCTHKEHUS LI€TTM HA OCHOBE yU&Ta BBIJCIICHHBIX YUUTEIEM OPUEHTUPOB JACHCTBUS B HOBOM Y4EOHOM
MaTepuale;
- IUIAHUPOBATH YTH JTOCTUKEHUS LEIEH C TOMOILBIO YUUTEIS;
- IPUHUMATD PEIIeHHs B IPOOJIEMHON CUTYallMu HA OCHOBE MEPErOBOPOB.
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KoMMmyHukaTUBHBIE yHHBepcajbHbIe YueOHbIe J1elicTBUSs

- YYUTBIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHAIIMH PA3JIMYHBIX MMO3UIIUNA B COTPYTHUYECTBE;

- (opMyaupoBaTh COOCTBEHHOE MHEHHUE U MO3UITHIO,

- YCTAaHABJIMBATh U CPABHUBATH PA3HBIC TOUKH 3PCHHUS, MPEKC YeM MPUHUMATH PEIICHUS U JIeJaTh BHIOOD;

- apryMEHTHPOBATh CBOIO TOUKY 3PEHHUS, CIIOPUTh U OTCTAUBATh CBOO MO3HIINIO HE BPAKICOHBIM JIJIsl OIITOHEHTOB 00pa3oMm;
- 3a71aBaTh BOMPOCKI, HCOOXOAMUMBIC JIJIsl OPTaHU3aIl COOCTBEHHOU MEATEILHOCTH U COTPYAHUIECTBA C TAPTHEPOM;

- OCYIIIECTBIIATh B3aUMHBIN KOHTPOJb U OKa3bIBAaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIb;

- HCTIOIh30BaTh aJIEKBATHBIC SI3BIKOBBIC CPEACTBA JJISI OTOOPaKEHHS CBOMX YYBCTB, MBICIIEH, MOTHBOB H IIOTPEOHOCTEH;
- OCHOBaM 03HAKOMHUTEIHHOTO, U3YJAIOIIETO, YCBANBAIOIIETO U TTIOMCKOBOTO YTCHHUS;

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE AelicTBUS

- OCHOBaM peain3alii MPOEKTHO-UCCIET0BATEIbCKON AESITENFHOCTH MOl PYKOBOJACTBOM yUUTEIIS;

- POBOANTH HAOIOICHNE U SKCTICPUMEHT TI0]] PYKOBOJICTBOM YYHTEJIS;

- 1aBaTh OIPEeIICHNE TTOHITHUSIM;

OcHOBBI Y4e0OHO — HCCJIEJ0BATEIBCKOM U MPOEKTHOM 1eATeJIbHOCTH

- INTAHUPOBATh M BBIMOIHATH YUeOHOE HCCIICOBAaHUE U YUCOHBIN MPOCKT;

- HCTIOJIh30BaTh TaKME €CTECTBEHHO-HAYYHBIC METOBI U IPUEMBI, KaK HAOJIFOICHNE, TTOCTAHOBKA TIPOOJIEMBI.

PadoTa ¢ TekcToM: mouck uHGopMaIuu ¥ IOHMMAHUE POYUTAHHOTO

1. OpHEHTHPOBATHLCS B COACPIKAHUU TEKCTA U IOHUMATh €T0 IEJIOCTHBIN CMBICI:

— ONpPENEeNATh IIaBHYI0 TEMY, OOIIYIO Ie/1h I Ha3HAYCHHUE TEKCTa,

— BBIOMpATh U3 TEKCTA WU PHUIyMaTh 3aroJIOBOK, COOTBETCTBYIOIIHMA COACPIKAHUIO M OOIIEMY CMBICITY TEKCTa;

— TMPEABOCXHINATH COACPKAHUE TIPEIMETHOTO TJIaHa TEKCTa IO 3ar0JI0BKY M C OMOPOH Ha MPEbITYIINI OIIbIT;

— OOBSCHATH MOPSATOK YACTEH/MHCTPYKITUH, COEPKAIIUKCS B TEKCTE;

2. pemath y4eOHO-TIO3HABATEIbHbIC U Y4EOHO-TIPAKTHYECKHE 3aa91, TPEOYIONIHE TTOJTHOTO U KPUTHIECKOTO TOHMMAaHUS TEKCTa:
— ONpENeNATh Ha3HAYCHHE PA3HBIX BUJIOB TEKCTOB;

— CTaBUTh Tiepe] COOOH IeNTb YTSHHSI, HANIPABIIsisi BHUMaHUE Ha MMOJIE3HYO0 B IaHHBI MOMEHT HH()OPMAIIHIO;
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— BBIJIEJIATH HE TOJBKO INIAaBHYIO, HO M U30BITOYHYIO MH(OPMALIMIO.
Pabora ¢ TekcToM: mpeodpa3oBaHue U MHTEPHpeTalus HHPOPMALUHA
. vHTEPNIPETUPOBATH TEKCT C MOMOIIbI0 YYHUTEJIA:
— CpaBHHBATh U MPOTUBOMOCTABIISITH 3aKITFOYEHHYIO B TEKCTE HH(OPMAITHIO Pa3HOTO XapaKTepa;
— OOHapy»XUBATh B TEKCTE JIOBObI B MOATBEPKICHNE BBIIBUHYTHIX TE3UCOB.
Pabora ¢ TekcToM: onleHka uHGopMannu
1. OTKIMKAaThCS HA COAECPIKAHUE TEKCTA:

— CBSI3bIBATh UH(POpMALUIO, 0OHAPYKEHHYIO B TEKCTE, CO 3HAHUSMU U3 IPYTUX UCTOYHUKOB;

— OLICHUBATbh YTBEPIKIACHHUsI, CEIIAHHBIE B TEKCTE, NCXO/AS U3 CBOMX IPEACTABICHUN O MUPE;

— HaXOJUTh TIOBOABI B 3AIIUTY CBOEU TOUKU 3PEHUS;
2. WUCIOJIb30BaTh MOJYYEHHBIM OMNBIT BOCHPHUATHS HH(POPMALMOHHBIX OOBEKTOB JUIsi OOOralleHUs] YyBCTBEHHOI'O OIbITA,
BBICKA3bIBaTh OLIEHOYHBIE CYXK/ICHUS U CBOIO TOUKY 3PEHUS O MOJIYYEHHOM COOOIIEHNU (IPOYUTAHHOM TEKCTE).

Oopamenue ¢ ycrpoiicreamu UKT

* MPaBWJILHO BKJIIOYATh U BHIKIIOYATh ycTporictBa MKT, BXoauTh B OMEpamoHHYI0 CUCTEMY W 3aBepiiath paboOTy C HEW,
BBITIOJIHATH 0a30Bble JEUCTBUS C JKpaHHbIMU OO0beKTaMu (TIEpeMellleHHe Kypcopa, BbIJECIECHHE, MpsMOE TMepeMelleHuE,
3alIOMUHAHUE U BbIPE3aHUE);

* BBIBOJUTH MH(MOpMAIINIO HA OyMary, MpaBUILHO 00paIaThCsi C paCXOJHBIMHU MaTepUaIaMu;

* coOmoaTh TpeOOBaHMS TEXHUKH O€30MacHOCTH, TUTMEHBbI, AIPrOHOMHUKM M pecypcocOepexeHuss mnpu padoTe ¢
ycrporictBamu KT, B 4acCTHOCTH yuuThIBaroIue crenu@uky padoThl C pa3IMYHBIMHU KpPaHAMH.

dukcauus U300paxKeHuil U 3BYKOB

* IPOBOAUTH 00PabOTKYy IMGPOBBIX QoTorpaduil ¢ HCIOIB30BAHUEM BO3MOXKHOCTEH CIEHUATBHBIX KOMIIBIOTEPHBIX
WHCTPYMEHTOB, CO3/1aBaTh MPE3CHTALIMN HA OCHOBE IIU(PPOBLIX (oTorpaduii;

Co3naHue NUCbMEHHBIX CO00IIeHn I

OCYIIECTBIJISITh PENAKTUPOBAHUE U CTPYKTYPUPOBAHUE TEKCTa B COOTBETCTBHHM C €0 CMBICIIOM CPEACTBAMHU TEKCTOBOI'O
penaxkTopa;
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CO3/1aBaTh TEKCT HA PYCCKOM SI3BIKE C UCITOJIb30BAHUEM CJIECTIOTO AECATUIIAIBLIEBOrO KJIIABUATYPHOI'O TUCHhMA;

Co3nanue rpadpuyeckux 00beKTOB

CO3/1aBaTh paA3JIMUHbIC TEOMETPUUECKHE OOBEKTHI C UCIOIb30BAHUEM BO3MOXKHOCTEH CHEIHAIbHBIX KOMIBIOTEPHBIX
WHCTPYMEHTOB;

KommyHukanus u couajibHoe B3aUMOACHCTBHE

COOJTI0IaTh HOPMBI MH(POPMAIIMOHHON KYJIBTYPHI, 3TUKH W TpPaBa; C YBAXKCHHEM OTHOCHUTHCS K 4YAaCTHOW WHOOpPMAIUU U
MH(OPMAITMOHHBIM MTpaBaM JPYTUX JOJIEH.

IHouck u opranu3anus XpaHeHus1 UHGOpMaALUU

WCIIOIb30BaTh PAa3IuYHbIe MPUEMBI TOMCKA UHPOpMaluu B IHTepHEeTe, MOMCKOBBIE CEPBUCHI, CTPOUTH 3aMPOCHI ISl OUCKA
uH(pOpMaIUU U aHAJIU3UPOBATH PE3YJIbTaThl IOUCKA;

6kiacc

JIMYHOCTHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

B paMkax KOTHUTMBHOT0 KOMIIOHEHTa OYyIyT C(hOPMUPOBAHBI:

* OPUEHTALIUS B CUCTEME MOPAJIbHBIX HOPM U LIEHHOCTEM,

* JKOJIOTUYECKOE CO3HAHHWE, 3HAHWE OCHOBHBIX IMPHHIMIIOB W TPaBWJI OTHOIICHHUS K MPHUPOJE, OCHOB 370pOBOro obpasza
YKW3HU, PABUJ TOBEICHUS B UPE3BbIYANHBIX CUTYALIUSX.

B paMkax eHHOCTHOT0 M IMOLMOHAJIBLHOT0 KOMIIOHEHTOB Oy1yT ChOPMHUPOBAHBI:

* YBAXXECHHUE K UCTOPUH, KYJIbTYPHBIM U UCTOPUUECKUM MaMSITHUKAM;

* YBOKEHHE K JUYHOCTU M €€ JIOCTOMHCTBY, OOPOXKENATETLHOE OTHOIIECHHWE K OKPYXAIOIUM, HETEPIUMOCTh K JHOOBIM
BHUJIaM HACWJIMS U TOTOBHOCTh IMIPOTHUBOCTOSITH UM;

* YBOXKCHUE K IICHHOCTSIM CEMbH, JIIDOOBB K MPUPOJE, ONTUMU3M B BOCIIPUATHHI MUPA;

* MOTPEOHOCTH B CAMOBBIPAXKEHUU U CaMOpeaIn3alliy;

B pamkax nesiTe IbHOCTHOTO (MOBEIeHYECKOT0) KOMIIOHEHTA OyayT cPOPMUPOBAHBI:

* TOTOBHOCTH K BBITMIOJTHEHUIO HOPM U TPEOOBAHMM IIKOJIBHOM KU3HU, TIPAB U 00sI3aHHOCTEHN yUEHUKA,

* YMEHHUE BECTH TUAJIOT HA OCHOBE PABHONPABHBIX OTHOUIEHUI W B3AUMHOI'O YBaKCHHS U IPUHATHUS,
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* TOTOBHOCTB U CITOCOOHOCTH K BBITIOTHEHUIO MOPATBHBIX HOPM,
* MOTPEOHOCTH B YYaCTHUHU B OOIIIECTBEHHO IMOJIC3HOM JIEITCIIBHOCTH;
* YCTOMYMBBIN [TO3HABATEIbHBIA HHTEPEC
PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
- TIeJIeToJIaraH 1o, BKIIFOYasi TOCTAaHOBKY HOBBIX I1eJIeH, TpeoOpa3oBaHue MPAKTUIECKOM 3a7a4M B TTIO3HABATEILHYIO;
- QHAIM3UPOBATH YCIOBUS JTOCTHUKEHUS €T HA OCHOBE YUETA BBIICIICHHBIX YUYUTEIEM OPUCHTUPOB JCHCTBUS B HOBOM Y4€OHOM
Marepuale;
- INTAHUPOBATh MYTH JOCTHKEHUS IIeJIeH C TTIOMOIIBIO YUUTEIS;
- MPUHUMATD PENICHUS B IPOOJIEMHON CUTYaIlMH HAa OCHOBE ITEPErOBOPOB.
KoMMyHHKaTHBHBIE YHHBepcaJbHbIEe Y4eOHbIE TeicCTBUSA
- YIUTHIBATh PA3HBIC MHEHUS U CTPEMUTHLCS K KOOPAMHAINY PA3JIMYHBIX MMO3UIIUN B COTPYIHUICCTRE;
- (opMyIHMpoBaTh COOCTBEHHOE€ MHEHHE W TO3UIIMIO, apryMEHTHPOBATh W KOOPJAMHHUPOBATH €€ C MO3UIMSIMHU TMapTHEPOB B
COTPYTHHYECTBE NP BHIPAOOTKE OOIIEro PEIICHHsI B COBMECTHOM NIEATEIEHOCTH;
- YCTaHaBJIMBATh U CPABHUBATH Pa3HbIC TOUKH 3PCHHUSI, MPEXKIC YeM MPUHIUMATh PEIICHUS U JIeNIaTh BHIOOD;
- aQpryMEHTHUPOBATh CBOIO TOUKY 3PCHHS, CIIOPUTH U OTCTAWBATh CBOIO IMO3MITUIO HE BPakICOHBIM JIJIT ONIIIOHEHTOB 00pa3oM;
- 3a71aBaTh BOMPOCKI, HEOOXOAMUMBIE JIJIsi OpraHU3alud COOCTBEHHOM NEATETLHOCTH M COTPYIHUYECTBA C TTAPTHEPOM;
- OCYIIECTBJIATh B3aUMHBIN KOHTPOJIb M OKa3bIBaTh B COTPYTHHYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIb;
- OpraHM30BBIBATh M IIAHUPOBATH YYEOHOE COTPYAHHYECTBO C YYUTEINEM M CBEPCTHHUKAMH, ONPEACIATH HENH U (QYHKIHH
YYaCTHHUKOB, CIIOCOOBI B3aUMO/ICHCTBHS; TUTAHUPOBATH OOIIKE CIIOCOOBI PaOOTHI;
- paéoTaTh B rpynne — yCTaHaBJIMBAaTh pabOYWe OTHOMICHHS, dPPEKTHBHO COTPYIHUYATh U CITOCOOCTBOBATH MPOAYKTUBHOMN
KOOTICpAIlNK, WHTETPUPOBATHCS B TPYIITYy CBEPCTHUKOB M CTPOUTH NPOAYKTUBHOE B3aMMOJICUCTBHE CO CBEPCTHHKAMU H
B3POCIIBIMU;
- HCTIOJIh30BaTh aJIEKBATHBIC S3BIKOBBIC CPEACTBA JJISI OTOOPaKCHUS CBOMX YYBCTB, MBICIICH, MOTHBOB M IIOTPEOHOCTEH.
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUSA
- OCHOBaM peaJIn3alluy MPOEKTHO-UCCIIEN0BATENBCKON IEATEIIBHOCTH MOJT PYKOBOACTBOM YUUTEIS;
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- POBOJIUTH HAOIIOJEHUE MOJ PYKOBOJCTBOM YUUTENS;

- 1aBaTh OIPENIEIICHNE TOHATUAM;

- YCTAaHABJIMBATh MPUYNHHO-CIIEACTBEHHBIE CBSI3H;

- OCHOBaM 03HAaKOMHUTEJIBHOI' 0, U3YYAIOIIEr0, YCBAUBAIOLIErO U TOMCKOBOI O YTEHHS;

- CTPYKTYpHpPOBATh TEKCTHI, BKJIOYas YMEHUE BBIACIATH [NIABHOE U BTOPOCTEIICHHOE, TJIABHYIO HJICI0 TEKCTA.
OcHOBBI Y4e0HO — HCCJIeI0BATEIbCKOI U IPOCKTHO AeATeIbHOCTH

- IJJAHUPOBATh U BBIIOJIHATH Y4eOHOE HCCIeI0BaHuE U YUEOHBIH MPOEKT;

- HCTIOJIb30BaTh TAKHE €CTECTBEHHO-HAYYHbIE METO/IbI U IPUEMBI, KaK HAOJIIO/IeHHE, TOCTAHOBKA IPOOIEMBI,

- HCIIOJNb30BaTh HEKOTOPBIE METO/bl MOJYYEHHs] 3HAHUN, XAPAaKTEPHbIE I COLUAIBHBIX U UCTOPUUYECKHUX HAyK: NMOCTAHOBKA
po0JIEMBI, OIPOCHI, OIUCAHUE.

PadoTa ¢ Tekcrom: mouck uHGopManuu ¥ MOHMMAHUE POYUTAHHOIO

1. opueHTHpPOBATHCS B COAECPKAHNUN TEKCTA U IOHUMATh €r0 LEIOCTHBIN CMBICIL:

— ONPEAENATh IIaBHYI0 TEMY, OOIYIO LENb WK Ha3HAYEHHE TEKCTa;

— BBIOMpATH U3 TEKCTa WU IPUIyMaTh 3arojI0BOK, COOTBETCTBYIOIIMNA COIEPKaHUIO U OOIIIEMY CMBICTY TEKCTa;
— IPENBOCXUILNATH COJIEPHKAHNE NMPEIMETHOIO TUIaHA TEKCTA M0 3aroJ0BKY U C OIOPOW HA MPEIBIAYIIHN OIIbIT;
— OOBACHATH NOPAJIOK YACTEH/MHCTPYKIUI, COAEPIKALUXCS B TEKCTE;

2. pemiaTh yueOHO-I103HABATENbHbIE U Y4EOHO-TIPAaKTUYECKHUE 3a7auH, TPEOYIOLIUE MOJTHOI0 U KPUTUYECKOTO IOHUMAaHUS TEKCTa:
— OIpEeAeNATh Ha3HAYEHHE Pa3HbIX BUJOB TEKCTOB;

— CTaBUTbh Mepes] cOOOM 1eNb YTSHMsI, HAlIPaBJisisd BHUMaHUE Ha MOJIE3HYIO B IaHHBI MOMEHT HH(OPMAILINIO;

— BBIJIEJIATH HE TOJBKO TIaBHYIO, HO M U30BITOYHYIO MH(OPMAILIHIO;

— NOHUMATh TYIIEBHOE COCTOSIHUE MTEPCOHAXKEN TEKCTA, CONEPEKUBATD UM.

Pabora ¢ TekcToM: npeodpa3oBaHue U MHTepHpeTanus HHGOpMaALMHU

l. nHTEpIIPETUPOBATH TEKCT:

— CpaBHUBATh U MPOTHUBOIOCTABIISATh 3AKIIOUEHHYIO B TEKCTE HH(OPMALIHIO PA3HOT0 XapaKTepa;

— OOHapy’KUBaTh B TEKCTE JI0BOJIbI B IIOATBEPKACHNUE BbIIBUHYTHIX TE3UCOB;
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— JIe7aTh BBIBOJBI U3 C(POPMYIMPOBAHHBIX NOCHUIOK € MOMOIIBIO YUHTEJIS;
— BBIBOJUTH 3aKJIIOYEHUE O HAMEPEHUH aBTOPA WM TNIABHOW MBICIIN TEKCTA ¢ MOMOIIBI0 YYUTEJIA
PadoTa ¢ TekcTOM: OLleHKA HH(OPMALMHT
1. oTKIMKATBHCA HA COJIEpKAHUE TEKCTA:

— CBA3BIBATh HH(OpPMALIMIO, 0OHAPYKEHHYIO B TEKCTE, CO 3HAHUSMU U3 JPYTUX UCTOYHUKOB;

— OLICHUBATbH YTBEPIKIACHHUS, CIEIIAHHBIE B TEKCTE, NCXO/AS U3 CBOMX IPEACTABICHUN O MUPE;

— HaXOJUTb OBOBI B 3aILUTY CBOCU TOUYKU 3PECHUS;
2. WUCIOJIb30BaTh MOJYYEHHBIM OMBIT BOCHPHUATHS HH(GOPMALMOHHBIX OOBEKTOB JUIsl OOOTalleHUs] YyBCTBEHHOI'O OIbITA,
BBICKA3bIBaTh OLICHOYHBIE CY>K/ICHHSI U CBOIO TOUKY 3PEHUS O IMOJIYYEHHOM COOOIIEHNH (IPOYUTAHHOM TEKCTE).

Oopamenue ¢ ycrpoiicreamu UKT

* IPaBUJIbHO BKJIIOYAaTh U BIKIOYATh ycTpoircTtBa MKT, BXoauTh B ONEpALIMOHHYIO CUCTEMY M 3aBeplIaTh pabOTy C HEW,
BBIMOJIHATh 0a30Bble JEUCTBHUS C HKpPaHHBIMU OOBEKTaMH (II€pEMEIEHUE Kypcopa, BBIJCIEHUE, MPSAMOE IEpeMEllEHuE,
3alIOMUHAHUE U BBIPE3aHUE);

* BBIBOJIUTH MH(OPMAIMIO HAa OyMary, MpaBUiIbHO 00paIaThes ¢ paCXOJHBIMU MaTepUaIaMH;

* coOmoaarh TpeOOBaHMS TEXHUKU O€30MacCHOCTH, TUTHMEHBI, AIPrOHOMHUKHM M pecypcocOepexeHuss mnpu padore cC
ycrporictBamu MKT, B 4aCTHOCTH yduThIBaroIue cueuu UKy padoThl C pa3IMYHBIMU 3KpPAHAMH.

. nonkiovath ycrpoiictBa MKT k snexkTpudeckuMm U MHGOPMAIIMOHHBIM CETSIM, UCTIOJIb30BaTh aKKyMYJISITOPHI;

 coenuHATh ycTpoiictBa MKT (610ku kommbroTepa, YCTpOHCTBA CeTeil, NPUHTEP, MPOEKTOp, CKaHEp, U3MEPUTEIIbHbIE
YCTPOMCTBA U T. JI.) C UCIIOJIB30BAaHUEM MPOBOIHBIX U OECITPOBOAHBIX TEXHOIOT U,

Dukcauus U300paKeHUuil U 3BYKOB

* IPOBOAUTH 00pabOTKy UM(POBBIX QoTorpaduii ¢ HCHOIB30BAHUEM BO3MOMKHOCTEH CIEUHUAIBHBIX KOMIIBIOTEPHBIX
WHCTPYMEHTOB, CO3/1aBaTh NMPE3CHTAIIMNA HA OCHOBE IU(POBBIX GoTorpaduii;

Co3aaHne NUCbMEHHBIX COO00LICHUI

OCYILECTBIISITh PENAKTUPOBAHUE U CTPYKTYPUPOBAHME TEKCTa B COOTBETCTBHM C €r0 CMBICIIOM CPEACTBAMH TEKCTOBOI'O
penakTopa;
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CO3/1aBaTh TEKCT HA PYCCKOM SI3bIKE C UCIIOJIb30BAHUEM CJIEMOr0 AECATUNANBIEBOIO KJIABUATYPHOI'O MUCHhMA;

UCTIONIb30BaTh CpencTBa Opdorpapuyeckoro U CUHTAKCUYECKOrOo KOHTPOJSI PYCCKOTO TEKCTa M TEKCTa Ha WHOCTPAHHOM
SI3bIKE

Coznanne rpagpuuecKux 00beKTOB

CO3/aBaTh pa3JIMYHbIE TEOMETPUYECKUE OOBEKTHl C MCIOJb30BAHMEM BO3MOXKHOCTEH CHEIMATbHBIX KOMIIBIOTEPHBIX
MHCTPYMEHTOB;

CO3/aBaTh JUArpaMMbl Pa3IUYHBIX BUJOB (UITOPUTMUYECKHE, KOHIIENTYalbHbIE, KIacCU(PUKAIIMOHHBIE, OpTraHU3alMOHHBIE,
POJZICTBA U JIP.) B COOTBETCTBUU C PEIIAEMbIMU 3a/1a4aMHU;

KoMMyHuKanus ¥ cOUATBHOE B3aUMO/IeiCTBHE

coOI0JaTh HOPMBI MH(POPMALIMOHHON KYJIBTYphl, 3TUKH W MpaBa; C YBAKEHHEM OTHOCUTBHCS K YaCTHOW HMH(pOpMalUU U
MH(OPMAIMOHHBIM [IpaBaM JPYTrUX JIIOJIEH.

OCYHIECTBIISITh 00pa30oBaTeIbHOE B3aUMOJCHCTBHE B HH(POPMAIIMOHHOM MPOCTPAHCTBE OOPA30BATEIBHOTO YUYPEKICHUS
(monmydyeHue U BBINOJHEHHE 3aJaHUM, MOJy4eHUE KOMMEHTApUEB, COBEPIICHCTBOBaHUWE CBOeH paboThl, (GopMupoBaHUE
nopTdonmno);

Iouck u opranuzanusi XxpaHenuss ”HGopMauMu

WCIIOIb30BaTh Pa3IuyHbIe MPUEMBI TOMCKA UHPOpMaluu B IHTepHEeTe, TOMCKOBBIE CEPBUCHI, CTPOUTH 3aMPOCHI ISl OUCKA
uH(pOpMAIUU U aHAJIU3UPOBATH PE3YJIbTaThl IOUCKA;

UCITIOJIH30BaTh MPUEMBI TTOMCKa WH(OpMaLMKM Ha MEPCOHATBHOM KOMIBIOTEPE, B MH(POPMAILIMOHHON Cpe/ie YUpeKIAeHUs U B
o0pa3oBaTeILHOM MPOCTPAHCTRBE;

Txyace
JIn4HOCTHBIE YHUBEPCAJIbHbIE YUeOHbIEe NeHCTBHUS

B paMKkax KOrHUTHBHOI0 KOMIIOHEHTa OynyT ChOPMHUPOBAHBI:

* OpUEHTAIIUS B CUCTEME MOPAJIbHBIX HOPM U IIEHHOCTEH,

* 5KOJIOTUYECKOE CO3HAHHME, 3HAHWE OCHOBHBIX MPUHIMIIOB U IMPaBUJI OTHOIIEHUS K MHPHUPOE; 3HAHHE OCHOB 3/I0POBOTO
oOpa3a *U3HHU, TPaBUJI MOBEICHUS B UYPE3BbIYAHHBIX CUTYAIUSX.
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B paMKkax eHHOCTHOr0 ¥ IMOLMOHAJIBHOI0 KOMIIOHEHTOB Oy1yT C()OPMHPOBAHBI:
* YBaKEHUE K HCTOPHH, KYJbTYPHBIM U UCTOPUYECKUM MTaMITHUKAM;
* YBOXKEHUE K JIMYHOCTU M €€ JIOCTOMHCTBY, JOOPOXKENATETbHOE OTHOLIECHHWE K OKPYXKAIOIIMM, HETEPHIUMOCTb K JIFOOBIM
BHJIaM HAaCWJIMS U TOTOBHOCTb IPOTUBOCTOSATH UM;
* YBa)XEHHE K LIEHHOCTSIM CEMBbH, JIIOOOBb K IPUPO/JIE, IPU3HAHHUE LIEHHOCTH 310POBbsI, CBOET'0 U APYIUX JIOAEH, ONTUMHU3M B
BOCIIPUSATHU MUDA;
* IOTPEOHOCTh B CAMOBBIPAKEHUU M CAMOpEaIN3allii, COUAIbHOM NPU3HAHUY;
B paMkax 1eiTeJIbHOCTHOTO (MMOBEJEeHYECKOr0) KOMIIOHEHTa OyayT C(hOPMUPOBAHBI:
* TOTOBHOCTb U CLIOCOOHOCTH K BBIMIOJIHEHUIO HOPM U TPeOOBaHMIA IKOJIBHOM JKU3HU, TIPAB U 00SI3aHHOCTEH YUCHHKA;
* YMEHHE BECTH JUAJIOr HA OCHOBE PaBHOIPABHBIX OTHOLIEHUH U B3aMMHOI'O YBAKCHUS U IPUHATUSA,
* TOTOBHOCTb U CITOCOOHOCTH K BBITTOJIHEHUIO MOPAJIbHBIX HOPM,
* IOTPEOHOCTh B YYAaCTHH B OOILIECTBEHHO MOJIE3HON JESITENbHOCTH;
* YCTOMYMBBIN [T03HABATEIbHBIN HHTEPEC
PerynsiTuBHBIC YHUBeEpPCAJbHbIE Y4eOHbIE NelCTBHA
- YYUTBIBATh PAa3HbIE MHEHHUS U CTPEMUTHCA K KOOPJIUHALMHU PA3JINYHBIX O3ULIUNA B COTPYAHUYECTBE;
- (opmynupoBaTh COOCTBEHHOE€ MHEHUE M IO3UIUI0, apryMEHTUPOBATh M KOOPAMHHMPOBATH €€ C MO3HUIMUSIMU NapTHEPOB B
COTPYAHHYECTBE NPU BBIPAOOTKE OOIIEr0 PELICHUSI B COBMECTHOM J1€ATEIbHOCTH;
- yCTaHaBJIMBATh U CPABHUBATH Pa3HbIEC TOUKU 3PEHHUSI, MPEXKIEC YEM IPUHUMATh PELICHUS U JeNaTh BHIOOD;
- apryMEHTHPOBATh CBOIO TOUKY 3PEHUS, CIIOPUTh U OTCTAUBATh CBOIO MO3UIIMIO HE BPAKIEOHBIM JIJIsl ONIIOHEHTOB 00pa3oM;
- 3371aBaTh BONPOCHI, HEOOXOANMBIE JIJIsl OpraHU3aluy COOCTBEHHON AEATEIbHOCTH U COTPYAHUYECTBA C MAPTHEPOM;
- OCYIIECTBIISAATH B3aMMHBIIl KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOIUMYIO B3aMMOIIOMOIIh
KoMMyHHUKaTHBHBIC yYHHMBEpPCAJbHbIC Y4eOHbIE AeHCTBUSA
- YYUTBIBATh PAa3HbIE MHEHHUS U CTPEMUTHCA K KOOPJIMHALMHU PA3JINYHBIX MO3ULNANA B COTPYAHUYECTBE;
- (opMyIupOBaTH COOCTBEHHOEC MHEHHUE U TTO3HITHIO,
- YCTaHABJIMBATh U CPAaBHUBAThH Pa3Hble TOUKU 3PEHUS, IPEXK/IE YEM IPUHUMATh PEIICHUs U JIeJaTh BBIOOP;
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- apryMEHTHPOBATh CBOIO TOUKY 3PEHUS, CIIOPUTh U OTCTAUBATh CBOIO MO3UIIMIO HE BPAKIEOHBIM JIJIsl ONIIOHEHTOB 00pa3oM;

- 33/1aBaTh BONPOCHI, HEOOXOAUMBIE /JIsl OPraHNU3alMU COOCTBEHHOM NEATENbHOCTH U COTPYIHUYECTBA C MAPTHEPOM;

- OCYIIECTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOANMYIO B3aMMOITOMOIITH;

- aJIeKBaTHO MCIIOJIb30BATh PeUb I IUIAHUPOBAHMS U PETYIIALUN CBOCH JIEATENbHOCTH;

- aJIecKBaTHO HCIIOJIb30BaTh pPEYEBBIC CPEACTBA Ui PELICHHS pPa3IMYHBIX KOMMYHUKATHUBHBIX 3a/ay; BIAJeThb YCTHOW U
MUCHbMEHHOU PEYBIO; CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BHICKA3bIBAHNUE;

- OpraHU30BBIBATh U IJIAHUPOBATh y4eOHOE COTPYAHMYECTBO C YYUTENIEM M CBEPCTHUKAMH, ONPECNSITh LEIH U (YHKIHUH
YYaCTHHKOB, CIIOCOOBI B3aUMOJIEUCTBUS; TUIAHUPOBATH 00IIIE CTOCOOBI padOTHI;

- padoTaTh B rpynine — yCTaHaBIMBAaTh pabO4YHe OTHOILIEHUS, Y3PPEKTUBHO COTPYAHUYATh U CIIOCOOCTBOBATH MPOTYKTUBHOM
KOOIEpallui; HHTErPUPOBATHCA B TPYIIY CBEPCTHUKOB U CTPOUTh NPOAYKTHBHOE B3aUMOJEHCTBHE CO CBEPCTHUKAMHU U
B3pPOCIIBIMH;

- OCHOBaM KOMMYHUKaTUBHOW pediekcun;

- ACTIONIb30BaTh aJIeKBATHBIC S3BIKOBBIE CPEICTBA ISl OTOOPaYKEHUSI CBOUX YYBCTB, MBICIICH, MOTUBOB U TIOTPEOHOCTEIH;

- oroOpaxaTb B peud (omucaHue, OOBSICHEHHE) COAEpKAHHE COBEpIIAEMBIX JEUCTBUH Kak B (opme TIpoMKOi
COLIMATM3UPOBAHHON peyH, TaK U B popMe BHYTPCHHEH peUn.

Ilo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUueOHbIe JeicTBUSA

- OCHOBaM peain3aliy MPOEeKTHO-UCCIIEA0BATENIBCKOM NEATETLHOCTH M0JI PYKOBOJCTBOM YUHTEJS;

- POBOANTH HAOIIOICHNE U SKCTIEPUMEHT TI0J] PYKOBOJICTBOM YUHTEJIS;

- OCYUIECTBJIATH PaCIIMPEHHbIN MOMCK HH(OPMALIMHU C UCTIONb30BaHUEM pecypcoB Oubnuorek u MHTepHeTa;

- IaBaTh OIpEICTICHHE MTOHSITHSIM,

- YCTaHaBIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U;

- OCHOBaM 03HaKOMHTEIBHOT 0, U3Y4YaIOIIer0, YCBaUBAIOUIETO U TIOUCKOBOT'O UTEHHUS;

- CTPYKTYypUPOBaTh TEKCTHI, BKJIIOYAs yMEHHE BBIJICIATH TJABHOE M BTOPOCTETNICHHOE, TIaBHYIO HJICI0 TEKCTa, BHICTPAUBATh
MOCJIEI0BATENbHOCTh ONKCHIBAEMBIX COOBITUH;
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- pabGortate ¢ MeradopaMuM — IOHUMATh MEPEHOCHBIM CMBICI BBIPAKEHUW, MOHUMATh W YHOTPEOIATH OOOpPOTHI peuw,
MTOCTPOCHHBIC HA CKPBITOM YITOJ00JICHUH, 00pa3HOM COJIMYKEHUH CIIOB.

OcHOBBI Y4€0HO — HCCJIEI0BATEIbCKOI U IPOECKTHO eI TeJIbHOCTH

- IJJAHUPOBATh U BHITIOJIHATH Yy4eOHOE HCCIeI0BaHNEe U YUEOHBIHM MPOEKT, UCIIONB3Ysl 000py10BaHUE;

- HCIOJb30BaTh TAKUE ECTECTBEHHO-HAYYHBIE METOJbl U MPUEMBI, KaK HAOJIOJIEHHWE, MOCTAHOBKA MPOOJIEMbI, BBIIBUKEHUE
«XOpOIIEH TUITOTE3bI», IKCIIEPUMEHT;

- HCIOJIb30BaTh HEKOTOPBIE METOJIbI MOJIYYEHHUs 3HAHUM, XapaKTEpHbIE JJIsl COLUAJbHBIX M MCTOPUYECKHUX HAYK: MOCTAaHOBKA
po0JieMbl, OMPOCHI, OMUCAHUE, CPABHUTEILHOE HCTOPUYECKOE OMHCAaHUE, OOBSICHEHUE, HCIOJIb30BAHME CTATHCTHUYECKHUX
TaHHBIX, HHTEpIIpeTaIus (HaKkToB;

- SICHO, JIOTUYHO M TOYHO H3JIaraTb CBOI TOYKY 3pEHMsI, UCIOJIb30BaTh SI3bIKOBBIE CPEICTBA, aJEKBATHBIE OOCYKIaeMOM
npooieme;

- ornuyaTh (aKThl OT CYXIACHUN, MHEHHM U OILICHOK, KPUTHYECKU OTHOCUTHCA K CYXKICHUSAM, MHEHHUSAM, OIICHKaM,
PEKOHCTPYHUPOBATh UX OCHOBAHUS.

Padora ¢ TekcTomM: mouck uHGpopManuu ¥ NOHMMAHUE POYUTAHHOTO

1. OpreHTUPOBATHCS B COIEPKAHUU TEKCTA U MOHUMATh €0 LEIOCTHBIN CMBICI:

— ONPEAENATh MIaBHYI0 TEMY, OOIIYIO LENb WM Ha3HAYEHHE TEKCTa;

— BBIOUpATh U3 TEKCTA WU MPUIYMaTh 3aroJIOBOK, COOTBETCTBYIOIIHMM COAEPKAHUIO U OOIIEMY CMBICITY TEKCTa;

— MPEABOCXMILATH COIEPKAHUE IPEIMETHOIO IJIaHa TEKCTa MO 3aroj0BKY U C OMOPOM Ha MPEIbIAYIINI OIbIT;

— OOBSCHATH MOPAAOK YaCTEH/MHCTPYKITUH, COICPIKAIIUXCS B TEKCTE;

— COIIOCTaBJISTh OCHOBHBIE TEKCTOBBIE W BHETEKCTOBbIE KOMIIOHEHTBI: OOHAPYKMBAaTh COOTBETCTBHE MEXIY YaCThbIO TEKCTA U
ero oOmieil uaeeit, chopMyIUpPOBAHHOM BOMPOCOM, OOBACHATH HAa3HAUYECHUE KapThl, PUCYHKA, MOSCHATH YacTU TpaduKa WU
TaOJINIBI U T. 1.;

2. HaxoaWTh B TeKcTe TpeOyemyr uHPpopmaluio (mpoOeratb TEKCT TIJja3aMH, ONPEACNSTh €ro OCHOBHBIC JJIEMEHTHI,
COTMOCTaBIATh (OpPMBI BBIpAKEHHUS HMHPOpMANUM B 3ampoce W B CaMOM TEKCTE, YCTAHABIUBATh, SBISIIOTCA JIM OHU
TOXJIECTBEHHBIMU WJIM CHUHOHUMHUYECKUMU, HAXOJUTh HEOOXOIUMYIO €TUHUILY UH(OPMALIMH B TEKCTE);
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3. pemath yueOHO-TIO3HABATEIbHbIE U YUEOHO-TIPAKTUYECKHE 3a4a4i, TPEOYIOIME OJTHOIO U KPUTUUECKOTO TOHUMAHUS TEKCTA:
— OMpENENATh HA3HAUYECHHUE PAa3HbIX BUIOB TEKCTOB;
— CTaBUTH Niepe] cOO0H 1eNb YTEHUs, HAIlpaBJisisl BHUMaHKUE Ha MOJIE3HYIO B JaHHBIA MOMEHT UH(OpPMAIIHIO;
— BBIJICTIATH HE TOJBKO TJIABHYIO, HO ¥ H30BITOYHYIO HH(OPMAIIHIO;
— COIIOCTABJIATh Pa3HbIE TOUKU 3PEHUS U Pa3HbIe UICTOYHUKU MH(OpPMAIUU 110 33/IaHHOU TEME;
Pabora ¢ TekcToM: npeodpa3oBaHue U MHTepHpeTaNns MHPOPMALIUHA
l. uHTEpIIPETUPOBATH TEKCT:
— CpaBHMBATh U MPOTUBONOCTABIISIThH 3aKIIOYEHHYIO B TEKCTE MH(POPMALIMIO Pa3HOT O XapaKTepa;
— OOHApyXUBATh B TEKCTE JOBO/JIbI B MOATBEPKACHUE BbIIBUHYTHIX TE€3HCOB;
— JIe7aTh BBIBOJBI U3 CPOPMYITUPOBAHHBIX MOCHLIOK;
— BBIBOJUTH 3aKJIOYEHUE O HAMEPEHUU aBTOPA WU TJIABHOM MBICIIU TEKCTA.
Pa0ora ¢ TekcToM: oueHka uHopmMaunu
1. OTKIMKATBCS HA COAEPIKAHHUE TEKCTA:
— CBSI3BIBAaTh MH(POpMAINIO, 00OHAPYKEHHYIO B TEKCTE, CO 3HAHUSIMU U3 JIPYTUX UCTOYHUKOB;
— OLIEHMBATh YTBEP)KIICHMUSI, ClIEJIaHHbIE B TEKCTE, UCXO/Isl U3 CBOUX MPEACTABICHUI O MUPE;
— HAaXOJUTh JOBOJIBI B 3AILUTY CBOEH TOUKHU 3PEHUS;
2. Ha OCHOBE HMEIOIIMXCS 3HAHWM, dKU3HEHHOI'O OMbITAa MOJBEpraTh COMHEHUIO JOCTOBEPHOCTh HUMEIONICHCS HH(POpMAIINH,
OoOHapy>KHUBaTh HEIOCTOBEPHOCTh MONIy4yaeMoil MHpopManuu, npodenbl B MHPOPMALMK U HAXOAWUTh IYyTH BOCIHOJIHEHUS 3THUX
po0eIIoB;
3. B mpouecce pabOThl C OJHMM WJIM HECKOJBKUMHU HCTOYHMKAMHU BBISIBISTH COJIEPHKAILYIOCS B HUX MPOTUBOPEUYUBYIO,
KOH(IMKTHYIO0 HH()OPMALIHIO;
UCIOJIb30BaTh TOJYYEHHBIM ONBIT BOCHPUATHS WHOOPMAIIMOHHBIX OOBEKTOB i OOOralieHus 4YyBCTBEHHOTO OIBITA,
BBICKA3bIBaTh OLICHOYHBIE CY>KJICHUS U CBOIO TOUKY 3PEHUS O MOJIYYEHHOM COOOIIEHNUU (IPOYUTAHHOM TEKCTE).
Oobpamenue ¢ ycrpoiicreamu UKT
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* IPAaBUJIbHO BKJIKOYATh U BIKIOYATh ycTporcTtBa MKT, BXoauTh B ONEpAllMOHHYIO CUCTEMY M 3aBeplliaTh pabOTy C HEW,
BBIMOJHATh 0a30Bble JEHCTBUS C SKpaHHBIMU OOBEKTaMH (I€peMEIlEeHUE Kypcopa, BBIJCIEHUE, MPSAMOE IepeMelleHue,
3alIOMUHAHUE U BBIPE3aHUE);

* BBIBOJIUTH MH(OPMAIIMIO HA OyMary, MpaBUiIbHO 00paIiaThCs ¢ PaCXOJHBIMU MaTepUaIaMH;

* coOmoaTh TpeOOBaHMS TEXHUKM O€30MaCHOCTH, TUIHEHbI, APrOHOMUKH M pecypcocOepexeHus npu padbore ¢
ycrpoiictBamu UKT, B yacTHOCTH yunThIBatomue crneunuky paboThl C pa3TuYHBIMHU 3KpaHAMHU.

o moaxmovaTh ycrpoiictBa UKT k anexkrpudeckuM u nHGOOPMAITMOHHBIM CETSAM, UCIIOJIb30BATh aKKyMYJISITOPHI;
e coequnaTh ycrporictBa MKT (O10ku koMmbroTepa, YCTpoicTBa ceTed, NpPUHTEpP, MNPOEKTOp, CKaHEp, U3MEpPUTEIbHBIC
YCTPOMCTBA U T. J.) C UCIIOJIb30BAHUEM MPOBOJAHBIX U OECIIPOBOIHBIX TEXHOJIOT Uil

Dukcauus U300paKeHuil U 3BYKOB

* IPOBOAUTH 00paboTKy 1M(POBBIX QoTorpaduii ¢ HMCHOIB30BAHHMEM BO3MOXKHOCTEH CIEUHUAIBHBIX KOMIIBIOTEPHBIX
WHCTPYMEHTOB, CO3/1aBaTh MPE3CHTAIIMN HA OCHOBE IU(PPOBHIX (oTOorpaduii;

OPOBOJAUTH O00paOOTKY LM(PPOBBIX 3BYKO3alMCEH C HCIOIb30BAHMEM BO3MOXKHOCTEH CHEIUAIbHBIX KOMIIBIOTEPHBIX
MHCTPYMEHTOB, ITPOBOJUTH TPAHCKPUOHPOBaHKE LU(POBBIX 3BYKO3AIUCEN;

OCYILECTBIATh (PUKCAIMIO U300paKEHUI U 3BYKOB B XOJI€ Mpoliecca 00CYKIAEHHsI, TPOBEAEHUS IKCIIEPUMEHTA, IPUPOJTHOTO
nporecca, (PUKCaluIo X0/1a U Pe3yJIbTaTOB MPOEKTHOM J1eATETbHOCTH;

Co3naHne NUCbMEHHBIX CO00IICHUIT

OCYLIECTBIISTh PEJAKTHUPOBAHUE M CTPYKTYPUPOBAHUE TEKCTAa B COOTBETCTBHM C €rO CMBICIOM CPEICTBAMHM TEKCTOBOI'O
penakropa;

CO3/1aBaTh TEKCT HA PYCCKOM S3BIKE C UCIIOJIB30BAHUEM CJIETIONO JECATUIIAIBIEBOIO KIIABUATYPHOI'O MUChMa;

UCIIOJIb30BaTh CpeAcTBa opporpauyeckoro U CHMHTAKCHUECKOrO0 KOHTPOJS PYCCKOTO TEKCTa M TEKCTAa HA MHOCTPAHHOM
A3BIKE.

CKaHHPOBATh TEKCT U OCYLIECTBIIATH PACIIO3HABAHNE CKAHUPOBAHHOI'O TEKCTA;

Coznanne rpagpuuecKux 00beKTOB
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CO3/1aBaTh paA3JIMUYHbIE TEOMETPUUYECKUE OOBEKTHl C HCIOJIb30BAHUEM BO3MOXKHOCTEH CHEIHUATbHBIX KOMIIBIOTEPHBIX
MHCTPYMEHTOB;

CO3/1aBaTh JUArpaMMbl Pa3IUYHBIX BUIOB (AJITOPUTMHUUECKHE, KOHIENTYalIbHbIE, KIACCU(PUKAIMOHHBIE, OpTraHU3aIllMOHHBIE,
POJZICTBA U JP.) B COOTBETCTBUU C PEIIAEMBIMU 3a/1a4aMHU;

* CO3/1aBaTh CHEIHAIU3UPOBAHHBIE KAPTHI U IUarpaMMbl: reorpadudeckue, XpoOHOJIOTHYECKHE;

KommyHuKkanus 1 couajibHoe B3aUMOAEHCTBHE

coOII0IaTh HOPMBI MH(POPMALIMOHHON KYNbTYphI, STUKH U TpaBa; ¢ YBAKEHHWEM OTHOCUTHCS K YaCTHOW HH(OpMAIUU H
MH(OPMAIMOHHBIM [TPaBaM JPYTrUX JIOJIEH.

OCYIIECTBIISATH 00pa30BaTEIbHOE B3aMMOJICHCTBHE B HMH(POPMAIIMOHHOM NPOCTPAHCTBE O0OPA30BATEIHLHOTO YUPEKICHHS
(monyuyeHrWe ¥ BBHINOJIHEHHME 3aJaHUM, MOJYyYEeHHE KOMMEHTapHeB, COBEPILICHCTBOBaHUE CBOeW paboThl, (QopMuUpoBaHUE
nopTQoJIno);

UCIIOJIb30BaTh BO3MOXKHOCTHU AJIEKTPOHHOM TOUTHI /1711 MH()OPMAIIMOHHOTO 0OMEHa;

IHouck u opranusanus XxpaHeHus1 UHGOpMaALUU

MCIOJIb30BATh Pa3IMUHbIC TPUEMBI TTOUCKa nHpopmaruu B UHTepHEeTe, MOUCKOBBIE CEPBUCHI, CTPOUTH 3aMPOCHI JIJIsi TIOMCKA
nH(pOpMAIIMKU ¥ aHATTU3UPOBATH PE3YJIbTAThI IOUCKA;

HCIIOIb30BaTh MPUEMBI MOMCKA MH(POPMAIIMU HA MEPCOHATBLHOM KOMIIBIOTEpE, B MHPOPMAIMOHHON Cpeie YUPEKICHUS U B
o0pa3oBaTe’IbHOM MPOCTPAHCTBE;

UCIIOJIH30BaTh Pa3nyHbie OMOIMOTEYHBIE, B TOM YHCIIC SJIEKTPOHHBIE, KATAJIOTH JJIsl TOMCKA HEOOXOIUMbBIX KHUT

AHaan3 uHGoOpMaIlUU, MATEMATHYECKAs 00Pa00TKA TaHHBIX B MCCJIEIOBAHUH

CTPOUTHh MAaTEMATHUUYECKHUE MOJICIIH.

8 kiacc
JIn4HOCTHBIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBHUS
B pamMkax KOTHUTMBHOI0 KOMIOHEHTa OyayT c(hOPMHUPOBAHBI:
* OPUEHTAIIUS B CUCTEME MOPAJIbHBIX HOPM U IIEHHOCTEH U UX UepapXu3alus,
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* SKOJIOTHYECKOE CO3HAHUE, MPU3HAHKUE BBICOKOIN LIEHHOCTH JKU3HH BO BCEX €€ MPOSBICHUAX; 3HAHNE OCHOBHBIX MPUHIUIIOB
U IpaBWJI OTHOILIEHUS K NPUPOJIE; 3HAHME OCHOB 3/I0pOBOro 00pa3a >KU3HU U 370pOBbECOEpEraroluX TEXHOJOTUH; MpaBuil
MOBEJICHUS B UYPE3BBIYAIHBIX CUTYAIIUSIX.

B pamkax eHHOCTHOI0 ¥ IMOLMOHAJBLHOT0 KOMIIOHEHTOB OyIyT COPMUPOBAHBI:

* YBOXXCHHUE K UCTOPUH, KYJbTYPHBIM U UCTOPUIECKUM MaMATHUKAM;

* YBOXXCHHE K JIMYHOCTH U €€ JOCTOMHCTBY, JOOPOXKEIaTelnbHOE OTHOUICHHE K OKPYXKAIOIIUM, HETEPIUMOCTh K JIOOBIM
BUJIaM HACUJIMSI U TOTOBHOCTb IIPOTUBOCTOSATh UM;

* YBOXXCHHE K IIEHHOCTSIM CEMBH, JIIOOOBb K TPUPO/JIE, TPU3HAHNE [ICHHOCTH 370POBbsI, CBOETO H JIPYTUX JIOJEH, ONTUMU3M B
BOCTIPUSITUN MUPA;

* MOTPEOHOCTH B CAMOBBIPAKEHUH M CAMOpEaIN3allii, COIUAITBHOM MPU3HAHNM;

B pamkax nesiTeJibHOCTHOTO (IIOBeIeHYECKOI0) KOMIIOHEHTa OyayT c(hOPMUPOBAHBI:

* TOTOBHOCTB U CIIOCOOHOCTH K BBIMIOJIHCHUIO HOPM U TPEOOBAHMIA ITKOJIBHOM JKU3HM, MTPaB M 00S13aHHOCTEH yUCHHKA;

* YMEHHE BECTH JUAJIOT Ha OCHOBE PaBHOIIPABHBIX OTHOIICHWH M B3aUMHOTO YBa)KEHUS U PUHATHUS; YMEHHE KOHCTPYKTHUBHO
paspeniath KOH(JIUKTHI,

* TOTOBHOCTH M CITOCOOHOCTH K BBITIOJTHEHHIO MOPAJIBLHBIX HOPM B OTHOIICHUHU B3POCIBIX U CBEPCTHUKOB B IITKOJIE, IOMA, BO
BHEYUEOHBIX BHJIAX JEATEIHHOCTH;

* YCTOWYMBBIN TTO3HABATEILHBIN HHTEPEC U CTAHOBJICHHE.
PerysisiTuBHBIe yHUBepcajbHble yueOHbIE 1eiicTBUSA
- LIeJIeTI0araHuIo, BKIIF0Yasi IOCTaHOBKY HOBBIX IIeiel, MpeoOpa3oBaHUE MPAKTUYECKOM 3aaun B IO3HABATENbHYIO;
- CaMOCTOSITEJILHO aHATM3UPOBAThH YCIOBUS JOCTHKCHHS IIeJTH HA OCHOBE yu&€Ta BBIJICTICHHBIX YUUTEIEM OPUEHTHPOB ACHCTBHS
B HOBOM yue€OHOM MaTepuae;
- IDTAHUPOBATH ITYTH TOCTHKEHUS TIeIICH;
- YCTaHaBIIMBATh IEJIEBBIC PUOPUTETHI;
- YMETh CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIPABIATh UM;
- IPUHUMATD PEIICHHUS B IPOOJIIEMHOM CUTYaIlMd HA OCHOBE TIEPErOBOPOB;
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- OCYILECTBJIATh KOHCTATUPYIOIIUKA U MPEJBOCXMILAIOMINA KOHTPOJIb MO PE3yJbTaTy U MO CHOCO0Y NEWCTBUS; aKTyaJlbHbBIN
KOHTPOJIb HAa YPOBHE IIPOU3BOJILHOI'O BHUMAHMUS.
KoMmyHMKaTHBHBIE YHHMBepcajbHbIe YueOHbIE AeliCTBUS
- YYUTBIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPJAMHALIMY PA3JIMYHBIX MMO3ULIUN B COTPYAHUYECTBE;
- (opMmynupoBaThb COOCTBEHHOE MHEHHE M IO3ULUIO, apIyMEHTHPOBAaTh U KOOPAUHHUPOBATh €€ C MO3ULUAMHU NApTHEPOB B
COTPYAHHYECTBE NIPH BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM J1€ATEIbHOCTH;
- yCTaHaBJIUBAaTh U CPAaBHUBATH Pa3Hble TOUKU 3PEHMUS, IPEXK]IEC YEM IPUHUMATD PELIEHUS U JIeNaTh BHIOOD;
- ApryMEHTHUPOBATh CBOIO TOUKY 3PEHMSI, CIIOPUTh U OTCTAMBATH CBOIO MO3UIIMIO HE BPaXK1€OHBIM J1JIsi ONIIOHEHTOB 00pa3oMm;
- 33/1aBaTh BOMPOCHI, HEOOXOAUMBIE /JIsl OPTaHMU3alMKA COOCTBEHHOM NESTEIbHOCTH U COTPYIHUYECTBA C TAPTHEPOM;
- OCYUIECTBJIATH B3aUMHbBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIIb;
-aJIEKBaTHO MCMOJb30BATh PeUb IS IJITAHUPOBAHMS M PETYJISILIUH CBOEH IEATEIbHOCTH;
- QJIEKBaTHO HCIIOJIb30BaTh PEYEBBIE CPEIACTBA JUIS PELICHMS PAa3jIMYHbIX KOMMYHUKAaTHBHBIX 3a/ad; BJIAJE€Th YCTHOM U
MMCBMEHHON PEYbl0; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKa3bIBAaHUE;
- OpPraHW30BBIBATh U IJIAHUPOBATh y4EOHOE COTPYAHMYECTBO C YYUTENEM M CBEPCTHUKAMH, OINPENEIATh HEeTd U (QYHKUIUHU
YYaCTHUKOB, CIIOCOOBI B3aUMOJIEUCTBHUS; TUIAHUPOBATH 00IIME CITIOCOOBI padOTHI;
- padoTaTh B rpynne — yCTaHaBJIMBATh pabOYHUe€ OTHOWICHUS, dPPEKTUBHO COTPYAHUYATh U CIIOCOOCTBOBATH MPOAYKTUBHOMN
KOOIEpALMK; HHTETPUPOBATHCS B TPYIIYy CBEPCTHUKOB M CTPOUTH NPOAYKTHMBHOE B3aMMOJEHCTBHE CO CBEPCTHHKaMHU U
B3POCJIBIMU;
- OCHOBaM KOMMYHHKAaTHUBHOU peduieKcHy;
- HCTI0JIb30BaTh aJIEKBATHBIE S3bIKOBBIE CPEACTBA AJII OTOOPaKEHUs] CBOMX UYBCTB, MbICIIEH, MOTUBOB M MOTPEOHOCTEN;
- oroOpaxaTb B peun (omuMcaHue, OOBSICHEHHE) COACpKAHHE COBEpIIAEMBIX JEUCTBUH Kak B (opme TpoMKOI
COLIMAIM3UPOBAHHOM peun, Tak U B popMe BHYTPEHHEN peun.
Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIe 1efiCTBUA
- OCHOBaM peaJIn3aliyi POEKTHO-UCCIIEN0BATENBCKON EATENbHOCTH;
- IPOBOAUTDH HAOIOIEHUE U SKCIIEPUMEHT MO PyKOBOJCTBOM YUMTENS;
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- OCYUIIECTBJIATH PACIIMPEHHBIN MOMCK MH(OPMALIMHU C HCTIONIB30BAHUEM pecypcoB Ombnmorek u HTepHera;

- co371aBaTh U MPeoOPa30BbIBATH MOJIEIH U CXEMBI JIJIsl PELICHUS 3a/1a4;

- OCYILECTBIIATH BBIOOp Hanbosee 3(h(PeKTUBHBIX CIOCOOOB PEIICHUS 3a]]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

- IaBaTh OIpeJIeJICHUE MTOHITHSIM;

- YCTaHAaBJIMBATh IPUUUHHO-CJIEICTBEHHBIE CBSI3U;

- OCYIIECTBJIATH JIOTHUECKYIO OTMEPALIMIO YCTAHOBICHHS POJIOBUIOBBIX OTHOIICHUN, OTPAaHUYEHHUE TOHSATHS;

- 00001aTh MOHATUS — OCYLIECTBIIATH JIOTUYECKYIO OIEpallio Mepexoaa OT BUJIOBBIX MPU3HAKOB K POAOBOMY IOHATHIO, OT
MMOHATHS ¢ MEHBIITUM 00BEMOM K ITOHATHUIO ¢ OOJIBIINM 00BEMOM;

- OOBSCHATD SIBJICHUSI, IPOLIECCHI, CBA3H U OTHOIICHHUS, BBISBIISIEMbIE B X0O/I€ UCCIIEIOBAHUS;

- OCHOBaM 03HaKOMUTEJIBHOT 0, U3y4alOIer0, YCBAaUBAIOLIErO U MOMCKOBOIO YTEHUS;

- CTPYKTypUpPOBaTh TEKCTHI, BKJIIOYAass yMEHHUE BBIACNIATH TJIABHOE U BTOPOCTENCHHOE, TJIABHYIO HJICI0 TEKCTa, BHICTPAUBATh
MOCJIEI0BATENbHOCTh ONKCHIBAEMBIX COOBITUH;

- pabGortate ¢ MeradopaMuM — TOHUMATh MEPEHOCHBIM CMBICI BBIPAKEHUW, MOHUMATh W YHOTPEOIATH OOOpPOTHI PEYH,
MOCTPOEHHBIE HAa CKPBITOM YITOJ00JICHUH, 00pa3HOM COJMKCHHUH CIIOB.

OcHOBBI y4eOHO — HCCJ1e10BATEeIbCKOI U NMPOEKTHO /1esiTeIbHOCTH

- MJIAaHUPOBATh W BBHIMONHATH Y4eOHOE MCCIENOBAaHME U y4YEOHBIH MPOEKT, MCHOJIB3ys O0OpyAOBaHWE, MOJENH, METOIbI H
npUEMBI, aJIeKBaTHbIE UCCIENYEMON MpodieMe;

- BBIOMPATh U MCIIOJIb30BaTh METO/IbI, PEIEBAHTHBIE PAcCCMAaTPUBAEMOM MTPOOIIeME;

- HCIIOJIb30BAaTh TaKHE ECTECTBEHHO-HAYYHbIE€ METOJbl U NPHUEMBI, KaK HaAOJIOJIEHUE, MOCTAaHOBKAa MPOOJEMbI, BBIIBHKEHUE
«XOpOIIIEH TUITOTE3BI», SKCTIEPUMEHT;

- WCIOJIb30BaTh HEKOTOPBIE METOJBI MOJNYUYECHHUs 3HAHUM, XapaKTEpHbIC ISl COLMAIbHBIX W MCTOPHUUECKHX HAYK: IMOCTAaHOBKA
npoOJIeMbl, OMNPOCHI, ONUCAHUE, CPABHUTEIBHOE HCTOPUYECKOE ONHCAHHUE, OOBSICHEHHE, HCIOIb30BAHUE CTATUCTUUYECKHUX
JTaHHBIX, HHTEpIpeTanus (HakToB;

- SICHO, JIOTMMHO M TOYHO H3JIaraTh CBOK TOYKY 3pEHMsI, HCIOJIb30BaTh S3bIKOBBIE CPEJCTBA, aJEKBAaTHBIE OOCYX IAaeMOn
npoOieme;
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- oriau4arh (aKThl OT CYXACHU, MHEHUH M OLIEHOK, KPUTHYECKH OTHOCUTHCA K CYXKICHHSIM, MHEHHUSM, OLICHKaM,
PEKOHCTPYHUPOBATh UX OCHOBAHUS.

PadoTa ¢ Tekcrom: mouck HHGpOpPMaNuM ¥ MOHMMaHUE IPOYUTAHHOTO

1. oprueHTHPOBATHCS B COAEPKAHUN TEKCTA U MOHUMATh €r0 LEIOCTHBII CMBICI:

— ONPEJENATh [VIABHYIO TEMY, OOIIYIO LIE/Ib UM Ha3HAUYEHUE TEKCTa;

— (popMynHpoOBaTh TE3UC, BHIPAYKAIOLINI OOIINN CMBICT TEKCTA;

— COINOCTaBJISTh OCHOBHBIE TEKCTOBBIE U BHETEKCTOBbIE KOMIIOHEHTBHI: OOHApYXUBaTh COOTBETCTBUE MEXIY YaCThIO TEKCTa U
ero obmei uaeei, cHopMyaIupoBaHHOW BONPOCOM, OOBSCHATh HA3HAUEHHE KAPThI, PUCYHKA, MOSICHATh YacTH Tpaduka HUiIu
TaOJIMIBI U T. II.;

2. HaxXoOuUTh B TeKcTe TpedyeMyro HH(popmanuioo (mpolerarb TEKCT IJIa3aMM, ONPEAENATh €ro OCHOBHBIE JIIEMEHTHI,
COIMOCTAaBIATHh (OpPMBI BBIPAKEHHUS HMH(POpMAUMKM B 3alpoce€ M B CaMOM TEKCT€, YCTAaHABIMBATh, SBISIIOTCA JH OHU
TOKJ€CTBEHHBIMU WJIM CHHOHUMUYECKUMU, HAXOJIUTh HEOOXOAUMYIO €AUHUILY HH(POPMAIIUHU B TEKCTE);

3. pemath yueOHO-TIO3HABATEIbHbIE U YUEOHO-TIPAKTUYECKHE 3a4a4i, TPEOYIOLIME TOJTHOIO U KPUTUUECKOTO TOHUMAaHUS TEKCTa:
— OIIPENENATh Ha3HAYEHHUE Pa3HbIX BUJOB TEKCTOB;

— CTaBUTH Niepe]; cOO0M 1eNb YTEHUs, HAIIPaBJIsisi BHUMaHKUE Ha MOJIE3HYIO B JaHHBIA MOMEHT UH(OpPMAIIHIO;

— pa3iInyaTh TEMBI U MMOATEMBI CIIELIUATIBHOIO TEKCTA;

— BBIJEIIATH HE TOJIBKO [VIaBHYIO, HO U U30BITOUHYIO HH(POPMAIIHIO;

— MPOTHO3UPOBATH MOCIIEI0BATENBHOCTD U3JI0KEHUS UIEH TEKCTa;

— COMOCTABJIATH Pa3HbIE TOUKHU 3PEHUS U Pa3Hble HCTOYHUKU MH(POPMAIUH 110 33JaHHON TEME;

— (opMUpPOBaATh Ha OCHOBE TEKCTa CUCTEMY apryMEHTOB (JOBOJIOB) /i1 0OOCHOBAHUS OIpPEAeIEHHON TO3ULINH;

— NOHUMATh JYIIEBHOE COCTOSIHHUE MEPCOHAXKEN TEKCTa, CONEPEKUBATDH UM.

Pa0ora ¢ TekcToM: npeodpa3oBaHue U HHTepnpeTauus UHGOpMaUMHU

- CTPYKTYPHUPOBATh TEKCT, UCIOIb3Ysl HyMEpaIUIO CTPaHULl, CIUCKH, CCbUIKH, OTJIaBJIEHUE; TPOBOJUTH MPOBEPKY MPABOMUCAHUS;
HCIIOIb30BaTh B TEKCTE TAOIHUIIbI, H300paKCHHUS;

- UHTEPIIPETUPOBATH TEKCT:
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— CpaBHMBATh U MPOTUBONOCTABIIATH 3aKJIIFOUEHHYIO B TEKCTE HH(POPMALIUIO Pa3HOrO XapaKTepa;

— 0OHapy»XUBaTh B TEKCTE JIOBOJIbI B MOJATBEPIKICHNE BbIIBUHYTHIX T€3HCOB;

— JiefaTh BBIBOJIBI U3 C(HOPMYTUPOBAHHBIX OCHUIOK;

— BBIBOJIUTH 3aKJIIOUEHUE O HAMEPEHUH aBTOpa WU TJIaBHOM MBICIIU TEKCTa.
Pabora ¢ TekcToM: oneHka uHGopManMu
1. OTKIMKATBCS HA COAEPIKAHHUE TEKCTA:

— CBS3BIBaTh UH(OpMALIMIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSMHU U3 JIPYTUX UCTOYHUKOB;

— OLIEHUBATh YTBEP)KIIECHHUSI, C/IETIaHHbIE B TEKCTE, UCXO/s U3 CBOUX MPEACTABICHUI O MUPE;

— HAaXOJUTh JOBOJIBI B 3AILUTY CBOEH TOUKH 3PEHUS;
2. OTKIUKAThCS Ha (OPMYy TEKCTa: OLEHUBATH HE TOJBKO COJIEP)KaHUE TEKCTa, HO U ero GopMy, a B IIEJIOM — MacTEpPCTBO €ro
UCIIOJIHEHUS,
3. Ha OCHOBE HMMEIOUIMXCS 3HAHWM, >KU3HEHHOI'O OIbITa MOJBEPraTh COMHEHHIO JOCTOBEPHOCTH HMEIOIIEecs WH(opmaluy,
OoOHapy>KMBaTh HEIOCTOBEPHOCTh IMONIYyYaeMOl MH(pOpMalMH, MpoOenbl B MHPOPMALMK U HAXOAWUTh ITyTH BOCIOJIHEHHS 3THUX
po0eIIoB;
4. B mpolecce pabdOThl C OAHUM WIM HECKOJIbBKUMHM HCTOYHUKAMH BBISBISTH COAEPKAIIYIOCS B HHUX NPOTUBOPEUUBYIO,
KOH(DJIMKTHYIO HHPOpPMALUIO;
5. HCMONb30BaTh TMOJYYEHHBIH OMNBIT BOCHPUATHS WHOOPMAIMOHHBIX OOBEKTOB JUIsi OOOTallleHHUs YYBCTBEHHOI'O OIIbITA,
BBICKA3bIBaTh OLICHOYHBIE CY)KJICHUS U CBOIO TOUKY 3PEHUS O MOJIYYEHHOM COOOIIEHUH (IPOYUTAHHOM TEKCTE).

Oobpamenue ¢ ycrpoiicreamu UKT

* MPAaBUJILHO BKJIIOYATh U BhIKIOYaTh ycTporcTtBa MKT, BXoauTh B ONEpallMOHHYIO CUCTEMY U 3aBeplliaTh paboOTy C HEW,
BBIMIOJHATh 0a30Bble JEHCTBUSL C SKpaHHBIMH OOBEKTaMHU (TEpeMEIIeHHEe Kypcopa, BBIIEICHHE, NPAMOE MepeMelieHHe,
3alIOMUHAHUE U BBIPE3aHUE);

* BBIBOJUTH MH(OpMAIIMIO HAa OyMary, MpaBUIbLHO 00paIlaThCsi C pAaCXOJHBIMHU MaTepuaIaMu;

* coOmomath TpeOOBaHMSI TEXHUKH O€30MacHOCTH, TUTHMEHBI, JIPrOHOMHUKHM W pecypcocOepexeHuss mnpu pabdoTre ¢
ycrpoiictBamu UKT, B yacTHOCTH yuuThIBaroue cnenu@uky padoThl C pa3IMYHbIMHU SKpaHAMH.
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e  noaxiaoyaTh ycTpoiictBa UKT k anekTpuyeckuM U MHPOPMAITMOHHBIM CETSIM, UCTIOIb30BaTh aKKYMYJISITOPHI,

 coequuaTh ycrpoiictBa UKT (650ku KOMIBbIOTEpa, YCTPOWCTBA CETEH, MPUHTEP, MPOEKTOP, CKaHEp, W3MEPUTEIHHBIC

YCTPOUCTBA U T. JI.) C UCIOIb30BaHUEM MPOBOHBIX U OECIPOBOIHBIX TEXHOIOT A
® OCYHIECTBIATh MHGOPMAIMOHHOE TTOAKIIOUCHHE K JJOKAJIbHOM CeTU U rio0anbHol cetu HTepHeT;
dukcanus u300paskeHnil 1 3BYKOB

* MPOBOJUTH 00pabOTKy I1MdpoBBIX QoTorpaduili ¢ MCMOIH30BAaHUEM BO3MOXKHOCTEH CIHEIHAIBHBIX KOMIBIOTEPHBIX
MHCTPYMEHTOB, CO3/1aBaTh MPE3EHTAIIMH HA OCHOBE IIUPPOBBIX (oTorpaduii;

NPOBOJUTH 00paOOTKY HHMQPPOBBIX 3BYKO3AMUCEH C HCIOJB30BAHUEM BO3MOXHOCTEH CIEHAIbHBIX KOMIIBIOTEPHBIX
MHCTPYMEHTOB, MPOBOJAUTH TPAHCKPUOHpPOBaHUE ITU(POBHIX 3BYKO3AMUCEH;

OCYHIECTBIIATH (PUKCAINIO U300paKEHUI U 3BYKOB B X0JI€ TIpoliecca 00CYXICHHUsI, TPOBEICHHSI SIKCTIEPUMEHTA, TPUPOTHOTO
npotecca, (PUKcaIuIo X0/1a U Pe3yJIbTaTOB MMPOEKTHOM JIeATEIbHOCTH;

BBIOMpaTh Texuudeckue cpencrsa MKT miis pukcanmm n300paskeHnid ¥ 3ByKOB B COOTBETCTBUH C TIOCTABICHHOM IIENTBIO;

YUUTBIBATh CMBICI U COJIEp)KaHUE JEATETbHOCTH MpPU OpraHU3alUM (PUKCALUU, BBIACIATH Ui (UKCAILMU OT/AENbHbIE
AJIEMEHTBI O0BEKTOB U MPOLIECCOB, 00ECIIEUNBATh KAYECTBO (PUKCALIMU CYIIECTBEHHBIX AJIEMEHTOB;

Co3naHne NUCbMEHHBIX CO00IICHUIT

CO3J1aBaTh TEKCT HA PYCCKOM SI3BIKE C UCITOJIb30BAHUEM CJIENOr0 JECATUNANBLEBOr0 KJIABUATYPHOI'O MHUChMA;

* CKAaHUPOBATh TEKCT U OCYIIECTBIISITh PACTIO3HABAHUE CKAHUPOBAHHOI'O TEKCTA;

* OCYUIECTBIIATh PENAKTUPOBAHUE U CTPYKTYPUPOBAHUE TEKCTA B COOTBETCTBHM C €r0 CMBICIIOM CPEICTBAMH TEKCTOBOI'O
penakropa;

* cO3/laBaTh TEKCT HAa OCHOBE pacliMdpPOBKH ayAHO3alUCH, B TOM YHCIE€ HECKOJbKMX YYaCTHUKOB OOCYXKIEHHUS,
OCYHIECTBJISITh TUCbMEHHOE CMBICIOBOE PE3IOMUPOBAHUE BBICKA3bIBAHUI B XOZ€ OOCYKIEHUS;

* HCIIOJIb30BaTh CPEACTBA OpPOrpaguuecKoro U CUHTAKCUYECKOTO KOHTPOJISI PYCCKOTO TEKCTa M TEKCTa Ha MHOCTPAHHOM
A3BIKE.

Co3nanne rpagpuuecKkux 00bEKTOB
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CO3/1aBaTh pa3JIMUHbIE TEOMETPUUECKUE OOBEKTHI C UCIOIb30BAHUEM BO3MOXKHOCTEH CHEIMaIbHBIX KOMIIBIOTEPHBIX
MHCTPYMEHTOB;

* CO3/1aBaTh JAMArpaMMbl pa3IMYHBIX BUAOB (AITOPUTMUUYECKHUE, KOHIIENTyalIbHbIC, KJIacCU(UKAIMOHHBIE, OPTaHU3alIUOHHbIE,
POJZICTBA U JP.) B COOTBETCTBUU C PEIIAEMBIMU 3a/1a4aMHU;

* CO3/1aBaTh CHEIMAIU3UPOBAHHBIC KaPThl U TUATPAMMBbI: TeorpapuuecKkue, XpOHOJIOTUIECKUE;

* co3/aBaTh rpaduueckue 0OBEKTHI MPOBEICHUEM PYKOW MPOU3BOJIBHBIX JTUHUN C MCTIOJB30BAHUEM CIICIIHATH3UPOBAHHBIX
KOMIIBIOTEPHBIX HHCTPYMEHTOB U YCTPOUCTB.

KommyHuKkanusi 1 couajibHOe B3aUMOACHCTBHE

COOTI0IaTh HOPMBI MH(POPMAIIMOHHON KYNhTYPHI, STUKH U TPaBa; ¢ YBAKEHHWEM OTHOCHUTHCS K YaCTHOW HWH(OpMAIUU H
MH(OPMAIMOHHBIM [TpaBaM JPYTUX J0JIEH.

OCYIIECTBIJISITh 00pa30BaTEIbHOE B3aUMOJIEUCTBUE B HH(OPMALMOHHOM TPOCTPAHCTBE OOPA30BATEIBHOTO YUPEKICHUS
(monyyeHre ¥ BBHINIOJIHEHHWE 3aJlaHWM, MOJYyYEeHHEe KOMMEHTapHeB, COBEPIICHCTBOBaHUE CBOEW paboThl, (QopMuUpOBaHUE
nopT¢oJIno);

MCITOJIb30BATh BO3MOKHOCTH SJICKTPOHHON MTOYTHI JJIsI HHPOPMAITMOHHOTO OOMEHA;

BBICTYIIATh C ayJMOBUACONOAACPKKOM, BKIIIOYAsl BBICTYIUIEHUE MEPE JUCTAHIIMOHHOW ayJIUTOPUEH;

IHouck u opranusanus XpaHeHus1 UHGoOpMaALUU

UCIIOJIb30BaTh pa3inyHble TPUEMBI TTorcKa HGopmanuu B IHTepHETE, MOMCKOBBIE CEPBUCHI, CTPOUTH 3aIPOCHI JJIsl OMCKA
nH(pOpMaIIMKU ¥ aHATTU3UPOBATH PE3YJIbTAThI IOUCKA;

MCIOJIb30BaTh MPUEMBI NMOMCKA HHGOPMAIIMKA HA TEPCOHAITBHOM KOMIBIOTEpE, B MH(GOPMAIIMOHHON Cpe/ie YUPEKICHUS U B
o0pa3zoBaTeIbHOM MIPOCTPAHCTBE;

MCITOJIb30BATh PAa3IMYHbIC OMOINOTEUHBIE, B TOM YUCIIE SJIEKTPOHHBIC, KATAJIOTH JIsl TIOUCKA HEOOXOUMBIX KHUT;
MCKAaTh MHPOPMALIMIO B PA3JIMYHBIX 0a3aX JaHHBIX, CO37aBaTh U 3aMOJHATH 0a3bl JAHHBIX, B YACTHOCTH UCIIOJIH30BATh Pa3IMYHbIC
ONpEACITUTENH;

AHaau3 uHGopMallUU, MATEMATHYECKAs 00PA00TKA TaHHBIX B MCCJIEIOBAHUH

CTPOUTHh MATEMATHYECKUE MOJEIH;
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BBOJUThH pE3YyJbTaThl M3MEPEHHU W Jpyrue HU(PPOBBIE NaHHbIE I MX OOpabOTKH, B TOM YHCIE CTAaTUCTHYECKOW U
BU3yAJIN3aLINY;

9 kaace

JInuHOCTHBIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBHS

B paMkax KOrHUTHBHOT'0 KOMIIOHEHTa OyayT ChOPMHUPOBAHBI:

* OCBOCHHE OOIIEKYJIbTYPHOr0 Hacieaus Poccuu v 001ieMUpOBOro KyIbTYpPHOT'O HACIICIHS;

* OpUEHTAIIUS B CUCTEME MOPaJIbHBIX HOPM M IIEHHOCTEW U MX HepapXu3ailusi, MOHMMaHUE KOHBEHI[MOHAJILHOIO XapakTepa
MOpaJu;

* OCHOBBI COIIMAIBHO-KPUTHYECKOTO MBIIIIJICHUS, OPUEHTAIIMSI B OCOOCHHOCTSIX COLIMAIBHBIX OTHOIIEHUM U B3aUMOJICUCTBUH,
YCTAHOBJICHUE B3aMMOCBSI3U MEXY OOIIECTBEHHBIMU U MOJIUTHYECKUMU COOBITUSMU;

* JKOJIOTHYECKOE CO3HAHKE, ITPU3HAHNE BHICOKON IIEHHOCTH JKM3HU BO BCEX €€ MPOSBICHUSX; 3HAHUE OCHOBHBIX IIPUHIIUIIOB
Y MpaBUJ OTHONIEHUS K NPUPOJIC; 3HAHHUE OCHOB 3JI0POBOTO o0pasa »U3HU U 310POBhEeCOEpEraroiuX TEXHOJIOTUH; MpaBUl
MOBEJICHUSI B YPE3BbIYANHBIX CUTYAIUSX.

B paMkax meHHOCTHOT0 M IMOIIMOHAJIBLHOT0 KOMIIOHEHTOB OYy/1yT CHOPMUPOBAHBI:

* YBOXKEHHUE K UCTOPUU, KYJbTYPHBIM U UCTOPUUECKUM MAMSITHUKAM;

* YBOXKCHUE K JINYHOCTH M €€ JOCTOUHCTBY, JOOpOXKENaTeIbHOE OTHOIICHHE K OKPYXKAIOIIUM, HETEPIUMOCTh K JIFOOBIM
BHJIaM HaCWJIMSI U TOTOBHOCTh MPOTUBOCTOATh UM;

* YBaXKCHHUE K IIEHHOCTSM CEMbH, JIIOOOBb K MPUPOJIC, IPU3HAHUE IIEHHOCTH 3J]0POBbs, CBOECTO U IPYTHX JIIOACH, ONTUMHU3M B
BOCIIPUSATUH MUDA;

* MOTPEOHOCTH B CAMOBBIPAKCHUH U CaMOpeaTn3allui, COIMATLHOM NIPU3HAHUU;

* IO3UTHBHAS MOpaJIbHAsi CAMOOIIEHKA M MOPaJIbHbIE YyBCTBA — YYBCTBO T'OPJIOCTH IIPH CJIEAOBAaHUU MOpPaJIbHBIM HOpMaM,
MepeKUBAHKUE CThIIA U BUHBI TIPU UX HAPYIICHUHU.

B pamkax nesiTe IbHOCTHOI0 (MOBeIeHYeCKOro) KOMIOHEeHTa OyayT chOpMHUPOBAHBI:
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* TOTOBHOCTbh M CITIOCOOHOCTh K YYAaCTHIO B IIKOJIBHOM CaMOYIIPABJIE€HUHU B MPEAEIax BO3PACTHBIX KOMIIETEHIIUH (1€KYypCTBO
B INIKOJI€ M KJacce, ydacThe B JETCKMX M MOJOAEKHBIX OOLIECTBEHHBIX OpraHU3alUsAX, UIKOJbHBIX M BHEMIKOJIbHBIX
MEpPOTIPUATHUSAX);

* TOTOBHOCTb U CLIOCOOHOCTH K BBIIMIOJIHEHUIO HOPM U TPEOOBAHHM IIKOJIBHOM JKU3HH, MTPaB M 00sI3aHHOCTEN yUCHHKA;

* YMEHHUE BECTH JIUAJIOr HA OCHOBE PABHOIIPABHBIX OTHOLICHUH W B3aUMHOI'O YBa)KECHUS U IIPUHATHS; YMEHHE KOHCTPYKTUBHO
paspeniath KOH(INKTHI,

* TOTOBHOCTb M CITIOCOOHOCTH K BBIIIOJHEHUIO MOPAJIBHBIX HOPM B OTHOILIEHUHU B3pPOCIBIX U CBEPCTHUKOB B IIKOJIE, IOMa, BO
BHEY4YEOHBIX BUIAX JAEATEIbHOCTH;

* IOTPEOHOCTh B YYaCTUU B OOIIECCTBEHHOM >KM3HU ONMKAMIIEro COIMaIbHOrO0 OKPY>KEHHUS, OOIIECTBEHHO IOJIE3HOM
NESTENbHOCTH;

* YMEHUE CTPOUTH KU3HEHHBIE IJIAHBI C YYETOM KOHKPETHBIX COLMAIBHO-UCTOPUYECKHUX, TOJIUTUYECKUX U HIKOHOMUYECKUX
YCIIOBUU;

* YCTOMUYMBBIN MTO3HABATENbHBIA UHTEPEC U CTAHOBJIEHUE CMBICTI000pa3ytouiel ()yHKIIMK [TO3HABATEIbBHOIO MOTHUBA;

* TOTOBHOCTH K BBIOOPY PO HUIEHOTO 00pa30BaHMS.
PerynsiTuBHbIe YHUBepcaJbHbIe YyueOHbIe AeiiCTBHA
- LIeTIENOJIaraH1I0, BKJIIOYAsi IOCTAHOBKY HOBBIX LI€JIel, TPeoO0pa3oBaHME NPAKTUUECKOM 3a]]a4 B TIO3HABATEIbHYIO;
- CAaMOCTOAITEJIbHO aHAIM3UPOBATH YCIOBUS JOCTHXKEHMSI LIEIM HA OCHOBE YUETa BBIIIECICHHBIX YUYUTEIEM OPUEHTUPOB NEUCTBUSA
B HOBOM y4€OHOM MaTepuare;
- INIJAHUPOBATh MYTU JOCTHKEHUS LIETIEH;
- YCTaHaABJIMBATH 1LI€JIE€BbIE MPUOPUTETHI;
- YMETbh CaMOCTOATEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIPABIATH UM;
- IPUHUMATD PELICHUS B IPOOJIIEMHON CUTYallMd HA OCHOBE IIEPErOBOPOB;
- OCYILIECTBJISATh KOHCTAaTUPYIOIIUA W NPEIBOCXMUINAIONIMI KOHTPOJIb MO PEe3yjibTaTy M MO CHOCOO0Y NEMCTBUS; aKTyalbHbIN
KOHTPOJIb HA YPOBHE NPOU3BOJILHOI'O BHUMAHMS;
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- AJeKBATHO CAMOCTOSTENbHO OLIEHUBATh MPABWIBHOCTH BBINOJIHEHUS JACUCTBUS MU BHOCUTH HEOOXOAUMBIE KOPPEKTUBBHI B
WCIIOJIHEHHE KaK B KOHIIE JE€HUCTBHUSA, TaK U M0 XOAY €ro pealu3aluuu;

- OCHOBaM MPOTHO3UPOBAHMS KaK MPEABUIACHUS OyIyIIMX COOBITUN U pa3BUTHUS MIPOLIECCa.

KoMMyHunkaTHBHBIE YHMBepCaJIbHbIe YueOHbIe qeiCTBUS

- YUUTBIBaTh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALUY PA3IMUHBIX O3ULUNA B COTPYIHUYECTBE;

- (hopMmynupoBaTh COOCTBEHHOE MHEHHE M MO3UIMIO, apTyMEHTHUPOBATh W KOOPAMHHUPOBATH €€ C MO3UIUSIMHU MApTHEPOB B
COTPYAHHUYECTBE IPU BHIPAOOTKE OOIIEr0 PEeLIEHUsI B COBMECTHOM J1€ATEIbHOCTH;

- yCTaHaBJIMBATh U CPABHUBATH PA3HbIE TOUKH 3PEHHUS, MPEXKIEC YEM NPUHUMATh PELIECHUS U JeNaTh BbIOOD;

- apryMEHTHPOBATh CBOIO TOUKY 3PEHUs, CIIOPUTH U OTCTAaUBATh CBOIO MO3UIIMIO HE BPAKIECOHBIM JIJIsl ONIIOHEHTOB 00pa3oMm;

- 33/1aBaTh BOIPOCHI, HEOOXOAUMBIE J1JIs1 OPraHNU3aLMUA COOCTBEHHOM NEATEIBHOCTH U COTPYIHUYECTBA C APTHEPOM;

- OCYILIECTBIIATh B3aUMHBIN KOHTPOJIb U OKa3bIBAaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIb;

-aJIEKBaTHO MCIIOJIb30BaTh peyb JUIsl IJIAHUPOBAHUS U PErYISLIMU CBOEH EATEIbHOCTH;

- aIeKBaTHO HCIIOJIb30BaTh PEYEBBIE CPEJACTBA IS PEIICHMS pPa3jIMYHbIX KOMMYHUKATHBHBIX 3a/1ad; BIJIaJ€Th YCTHOM U
IIMCBMEHHOMN PEYbI0; CTPOUTh MOHOJIOTMYECKOE KOHTEKCTHOE BbICKa3bIBAaHUE;

- OpraHM30BbIBATH M IJIAHUPOBATH YYEOHOE COTPYAHHYECTBO C YYUTENEM M CBEPCTHUKAMH, OINPEAENATh LETU U (QYHKIUU
YYaCTHHKOB, CIIOCOOBI B3aUMOJIEUCTBUS; TUIAHUPOBATH 00IIME CITOCOOBI padOTHI;

- OCYUIECTBJIATh KOHTPOJIb, KOPPEKIINIO, OLIEHKY JeHCTBUI MapTHEpPaA, yMETh yOEXK1aTh;

- padoTaTh B rpynne — yCTaHaBJIMBATh pabOuMe OTHOLICHUS, dPPEKTUBHO COTPYIHUYATh U CIIOCOOCTBOBATH MPOAYKTUBHOMN
KOONEPALMH;, WHTErPUPOBATHCS B TIPYIIYy CBEPCTHUKOB M CTPOUTH MPOAYKTHBHOE B3aMMOJEHCTBHE CO CBEPCTHHKAMHU U
B3POCIIBbIMU;

- OCHOBaM KOMMYHHKATHUBHOU peQIieKCcHH;

- HCIIOJIb30BaTh aJICKBAaTHBIE S3bIKOBBIE CPEICTBA JUIsl OTOOPAYKEHUS] CBOUX UYBCTB, MBICJIEH, MOTUBOB U IOTPEOHOCTENH;

- oroOpaxarb B peud (omucaHue, OOBSICHEHUE) COJEpKAHHE COBEpLIAEMbIX JEHCTBUA Kak B (opMe TpoMKOH
COIMATTM3UPOBAHHOMN peuH, Tak U B (popMe BHYTPEHHEH PEUH.

Ilo3naBaTe/ibHbIEe YHHBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS
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- OCHOBaM peain3aliy MPOEKTHO-UCCIIEA0BATEIbCKON e TENbHOCTH;

- MPOBOJIUTH HAOIIOJIEHUE U KCIIEPUMEHT O] PYKOBOJCTBOM yUUTEIS;

- OCYIIECTBIIATh PACITUPEHHBIN MTOMCK WH()OPMAITUH C UCTIOIB30BaHUEM pecypcoB Onbnmmorek u MHTepHeTA;

- CO3/1aBaTh ¥ MPeoOPa30BBIBATH MOJIEIH U CXEMBI JIJISl PEIICHUS 3a/1a4;

- OCYIIECTBJIATH BEIOOP HanOomee 3pPeKTUBHBIX CIIOCOOOB pelIeHus 3a7a9 B 3aBUCHMOCTH OT KOHKPETHBIX yCIIOBHA;

- 1aBaTh OIPEeIICHNE TTOHITHUSIM;

- YCTaHABJIMBATh MPUYNHHO-CIIEACTBEHHBIEC CBSI3H;

- OCYIIECTBIIATH JIOTHYECKYIO ONEPAINIO YCTAHOBIICHUS POJTOBHIOBBIX OTHOIICHUM, OTPAaHUYCHHE TTOHSATHS,

- 00001IaTh MOHATUS — OCYIIECTBIIATH JOTHUYECKYIO OIMEPAII0 Mepexoaa OT BHIOBBIX MPHU3HAKOB K POJIOBOMY MOHSTHIO, OT
MOHATHUS C MEHBIINM 00BEMOM K TIOHSATHUIO C OONBIIUM 00BEMOM;

- OCYIIECTBJIATh CPaBHEHHUE, CEPUAIMIO M KIACCU(DHUKAIINIO, CAMOCTOSTEIHHO BHIOMPAsi OCHOBAHUS M KPUTEPHH I YKa3aHHBIX
JIOTUYECKHX OTIepAIHii;

- CTPOHTH KJIACCU(PHUKAINIO HA OCHOBE TUXOTOMUYECKOTO JCICHHs (Ha OCHOBE OTPHUIIAHUA);

- CTPOHTH JIOTHUECKOE PACCYXKCHUE, BKIIOUAIOIIEE YCTAHOBJICHHE MPUYUHHO-CIICCTBEHHBIX CBSI3CH;

- OOBSICHATH SIBJICHUS, TIPOIIECCHI, CBSA3HM M OTHOIICHUS, BBISBIIIEMBIC B X0/1¢ UCCIICIOBAHNS,

- OCHOBaM 03HAKOMUTEIIbHOTO, H3y4aIOIIer0, YCBAUBAIOIIErO U IIOMCKOBOTO YTEHHUS;

- CTPYKTYpHPOBaTh TEKCThI, BKIIIOYas yYMEHHE BBIICIATH TJIABHOE M BTOPOCTEIICHHOE, TIABHYIO HICI0 TEKCTa, BHICTPAUBATh
MOCJICIOBATEIHFHOCTD OMUCHIBAEMBIX COOBITHIA;

- pabortath ¢ MmeradhopamMu — TOHUMATh TEPEHOCHBIM CMBICT BBIPAKEHUN, TMOHUMATh W YHNOTPEOISATH OOOpPOTHI pEuH,
MIOCTPOCHHBIE HA CKPHITOM YIO00JIEHUH, 00pa3HOM COJIMIKEHUHU CJIOB;

- OCHOBaM PEQIICKCUBHOTO YTCHUS.

OcHOBBI y4eOHO — HCC/1e10BATEeIbCKOI U MPOEKTHO /1esiTeIbHOCTH

- TUTAHUPOBATh W BBINIOJIHATH y4eOHOE HCCICIOBAaHWE W YYCOHBIH IPOEKT, UCIONB3Yys OOOpYJAOBaHHE, MOJICTH, METOIBI U
npUEMBI, aJIEKBaTHBIEC UCCIIENYEMOM TPodIeMe;

- BBIOMPATh U HCIIOJIb30BaTh METO/IbI, PEIEBAHTHBIE pacCMaTpUBaeMOi mpooieme;
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- pacmo3HaBaTh M CTAaBHTh BOIPOCHI, OTBETHI Ha KOTOPHIE MOTYT OBITH MOJYYCHBI MyTEM HAYYHOTO HCCIIEIOBAaHUS, OTOUpATh
aZIcKBaTHBIC METOJIBI HCCIIeIOBaHMs, (DOPMYJIUPOBATH BHITCKAIOIINE U3 UCCIICTIOBAHUS BBIBO/IBI;
- ACTIOBH30BaTh TAKHE MAaTEMATHUYECCKUE METOJbI U MPUEMBI, KaK aOCTPAKITUS W HAcaTN3aIlus, T0Ka3aTeIbCTBO, JOKA3aTEIbLCTBO
OT MPOTHUBHOTO, JOKA3aTEIhCTBO IO AHAJIOTHH, OMPOBEPKEHUE, KOHTPIPUMEP, UHAYKTHUBHBIE M JCAYKTHUBHBIC PACCYKICHHUSI,
IIOCTPOCHHUE M HCTIOJTHEHUE aJITOPUTMA;
- WCTOJBh30BaTh TAKHUE ECTECTBEHHO-HAYYHBIC METOIBI M MPUEMBI, KaK HAOIOEHWEe, MOCTAHOBKA MPOOJIEMBI, BBIIBIIKECHUE
«XOpPOIIEeH THMOTE3b», DSKCIEPUMEHT, MOACIUPOBAHUE, HCMOJIb30BAaHUE MaTEMaTHYECKUX MOJIeIeld, TEeOpeTHIECKOe
000CHOBaHUE, YCTAHOBJICHUE TPAHUIL TPUMEHUMOCTH MOJIEITH/TEOPUH;
- HCIIONH30BaTh HEKOTOPHIC METOMABI MONYYCHHS 3HAHWUW, XapaKTEPHbBIE IS COIMATBHBIX M MCTOPUUYECKUX HAYK: MOCTAHOBKA
pOOJIEMBI, OMPOCHI, ONMHUCAHWE, CPABHUTEIBHOEC HCTOPUYECKOE ONHUCAHUE, OOBSICHEHWE, HCIOJIb30BAHUE CTATHCTHYECKHUX
TaHHBIX, HHTEpIIpETaIus (aKToB;
- SCHO, JIOTUYHO M TOYHO H3jaratb CBOIO TOYKY 3PCHHS, HCIIOJIB30BaTh S3BIKOBBIC CPEACTBA, aJeKBaTHBIC O00OCYKIaeMOU
npooieme;
- ornnyath (aKThl OT CYXJCHWUH, MHEHHM W OIICHOK, KPUTUYECKH OTHOCUTHCA K CYXICHUAM, MHEHUSAM, OIICHKAM,
PEKOHCTPYHUPOBATh UX OCHOBAHUS;
- BUJIETh U KOMMEHTHPOBATh CBS3b HAYYHOTO 3HAHHWS W IICHHOCTHBIX YCTaHOBOK, MOPAIBbHBIX CYXKIECHUW TPH IOITYyYEHUH,
pacnpoCTpaHECHUH ¥ MPUMEHEHHH HAYYHOTO 3HAHUS.
PadoTa ¢ TekcToM: mouck UHGpoOpMaINUU ¥ IOHMMAHUE POYUTAHHOTO
1. OpueHTHPOBATHCS B COJICPIKAHNH TEKCTA M IOHUMATh €0 IEeJIOCTHBIN CMBICI:

— ONPENENATh IIABHYIO TeMY, OOIIYIO Ie)Ib WM Ha3HAYCHHUE TEKCTa,

— BBIOMpATh U3 TEKCTA WU MPUIyMaTh 3ar0JIOBOK, COOTBETCTBYIOIIHNIA COACPIKAHUIO U OOIIEMY CMBICITY TEKCTa;

— (GopMyIHPOBATh TE3UC, BEIPAKAFOIIMA OOIIHMIA CMBIC] TEKCTa;

— MPEABOCXHUIIATE COJIEPKaHUE TIPEIMETHOTO TTaHa TEKCTa IO 3ar0JI0BKY M C OMOPOH Ha MPEIbITYIIUI OIIBIT;

— OOBSACHSTH TMOPSIOK YaCTCH/MHCTPYKITUH, COJIEPIKAITUXCS B TEKCTE;
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— COMNOCTABJISITh OCHOBHBIE TEKCTOBBIC M BHETEKCTOBBIC KOMITOHEHTBI: OOHAPY)KMBATh COOTBETCTBHE MEXIY YaCThIO TEKCTa
U ero odmel uaeei, chopMyaIupoBaHHOM BOMPOCOM, OOBSCHATH HA3HAUEHUE KapThl, PUCYHKA, MOSCHATh YacTU Tpaduka wiu
TaOJINIBI U T. 11.;
2. HAXoAuTh B TeKkcTe TpeOyemyro wuH(popmaruio (mpoberatb TEKCT TJa3aMH, OINPEACIATh €ro OCHOBHBIC JJIEMEHTHI,
COIOCTABJIATh (OPMBI BBIpOKEHUS HWHPOpMAMK B 3ampoce M B CaMOM TEKCTE, YCTaHABJIMBATh, SIBJISIOTCS JIM OHU
TOXKJIECTBEHHBIMH WJIM CHHOHUMHUYECKUMU, HAXOJUTh HEOOXOIUMYIO €TUHUITY HH(OPMAITNH B TEKCTE);

3. pemarh y4eOHO-TIO3HABATENbHBIE U YU4EOHO-NIPAKTUYECKHUE 3a7a4uM, TPEOYIOINUE MOJTHOTO U KPUTHYECKOTO MOHUMAHMS
TeKCTa:
— ONpENeNsATh Ha3HAYCHHE PAa3HBIX BUIOB TEKCTOB,;
— CTaBUTh Tiepe]] COOOM 1eNIb YTSHHSI, HANIPaBIIss BHUMAaHUE Ha MOJIE3HYIO B IAaHHBI MOMEHT HH()OPMAIIHIO;
— pa3IuyaTh TEMBI U IOATEMBI CIICIIMATLHOTO TEKCTA;
— BBIJICIIATH HE TOJIBKO TJIABHYIO, HO U M30BITOUHYIO HH(POPMAITHIO;
— TMPOTHO3MPOBATH MOCIIEIOBATEIHFHOCTh U3JI0KEHUS UICH TEKCTA;
— COITOCTABJIAThH Pa3HbIC TOUKU 3PEHUS U Pa3HbIC HCTOYHUKY WH(DOPMAIIUU TI0 33 TaHHOU TEME;
— BBITOJHATH CMBICIIOBOC CBEPTHIBAHKE BBIJICIICHHBIX ()aKTOB U MBICIICH;
— (opMuUpOBaTh Ha OCHOBE TEKCTA CUCTEMY apryMEHTOB (JI0BOJIOB) 1t 0OOOCHOBAHUS ONPEACIEHHON MO3ULINH;
— MOHUMATH TYIIEBHOE COCTOSIHUE IEPCOHAKEN TEKCTa, CONIEPEKNUBATH UM.
PadoTa ¢ TekcToM: npeodpa3oBaHue U HHTePIpeTaAlUsA HH(POPMALMHU

- CTPYKTYpUPOBATh TEKCT, UCTIOb3Ysl HyMEpallUIO CTPAHUII, CIIUCKH, CChUIKH, OTJIaBJIEHHUE; IPOBOIUTH IIPOBEPKY MPABOIUCAHUS;
UCIIOIb30BaTh B TEKCTE TAOIUIIbI, H300paKEHMUS;

- MpeoOpa3oBLIBATh TEKCT, UCIOJB3Ys HOBBIC (POpMBI MpeacTaBieHus nHPpopMaruu: ¢GopMysibl, rpadUKy, JUArpaMMbl, TaOIUIIbI
(B TOM uucle AMHAMUYECKHE, DJIEKTPOHHBIC, B YACTHOCTU B MPAKTHUYECKUX 3aJlavyax), MEPEeXOAUTh OT OJHOTO MPEICTaBIICHUS
JTAHHBIX K APYTrOMY;

- HIHTEPIPETUPOBATH TEKCT:
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— CpaBHMBATh U MPOTUBONOCTABIIATH 3aKJIIFOUEHHYIO B TEKCTE HH(POPMALIUIO Pa3HOrO XapaKTepa;

— 0OHapyXUBaTh B TEKCTE JIOBOJIBI B MOATBEPKICHUE BBIIBUHYTHIX TE3UCOB;

— JieJ1aTh BBIBOJBI U3 C(HOPMYJIUPOBAHHBIX MTOCHLIOK;

— BBIBOJUTH 3aKJIIOYCHHUE O HAMEPEHUH aBTOPA WJIU TJIABHON MBICIH TEKCTA.
Pabora ¢ TekcToM: oneHka uHGopManMu
1. OTKIMKATBCS HA COAEPIKAHHUE TEKCTA:

— CBSI3bIBAaTh UH(POpMAIUIO, 00OHAPYKEHHYIO B TEKCTE, CO 3HAHUSMU U3 IPYTUX UCTOYHUKOB;

— OLICHUBATH YTBEP K CHUSI, CICJIaHHBIE B TEKCTE, UCXOS U3 CBOUX MPEJICTABICHUN O MUPE;

— HaXOJUTh JIOBOJBI B 3aIIUTY CBOEU TOUKU 3PEHUS;
2. OTKIUKAThCS Ha (OPMYy TEKCTa: OLEHUBATH HE TOJBKO COJIEP)KaHUE TEKCTa, HO U ero GopMy, a B IIEJIOM — MacTEpPCTBO €ro
WCIIOJTHEHUS,
3. HA OCHOBE UMEIOIIUXCS 3HAHUM, KM3HEHHOTO OMbITAa MOJBEpraTh COMHEHMIO JIOCTOBEPHOCTh UMEIoIelcs HuH(opmaiuu,
OOHapyXUBaTh HEAOCTOBEPHOCTHh MOJIydyaeMoW HH(pOpMaIuu, npodesbl B UHPOpMAIMM U HAXOAUTh MYTU BOCIIOJHEHUS ITHX
po0eIIoB;
4. B mporecce pabOThl C OJHUM WJIM HECKOJBKMMHM HCTOYHUKAMHU BBISIBISATH COJEPXKAIIYIOCS B HUX IPOTUBOPEUYMBYIO,
KOH(DJIMKTHYIO HHPOpPMALUIO;
5. WCHOJB30BATh MOJYYEHHBIH OMBIT BOCHPUATHS HHPOPMAIMOHHBIX OOBEKTOB JJii OOOralieHus YyBCTBEHHOT'O OIIbITa,
BBICKA3bIBaTh OILICHOUHBIE CYKJACHUS U CBOIO TOUKY 3PEHUS O TOJIY4EHHOM COOOIIEHUH (POYUTAHHOM TEKCTE).
6. Kpumuyecku OMHOCUMbCA K PEKIAMHOU UHGopmayuu;
[. HaxoOumuv cnocoodwvl NPOBEPKU NPOMUBOPEUUBOU UHGOpMAYULL,

Oopamenue ¢ ycrpoiicreamu UKT

* MPAaBUJILHO BKJIIOYATh U BBIKIIOYATh ycTpoircTtBa MKT, BXoauTh B OmepaliMoHHYI0 CUCTEMY U 3aBepIiiaTth paboTy C HEW,
BBITIOJTHATh 0a30BbI€ JEUCTBUS C HKPAHHBIMU OO0BEKTamMu (MEepeMelIeHUe Kypcopa, BbIJEIEHUE, MPsSMOe IepeMeIleHHE,
3alIOMUHAHWE U BbIPE3aHUE);

* BBIBOJUTH MH(MOpMAIIUIO HA OyMary, MpaBUILHO 00paIiaThCs C pACXOJHBIMHU MaTepUaIaMu;
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* coOmoAaTh TpeOOBaHMUS TEXHUKH O€30MACHOCTH, TUTMEHBbl, J3PrOHOMHUKM M pecypcocOepexeHus mpu padbore c
ycrporictBamu UKT, B 4aCTHOCTH yuuThIBaroiue crnenu@uky padoThl C pa3IMYHBIMHU KpaHAMH.
e noakiaodaTh ycrporictBa KT k anexkTpuyeckum U nHPOPMAIIMOHHBIM CETSIM, UCIIOIb30BaTh aKKYMYJISITOPHI;
* coequnATh ycrporictBa MKT (0510ku KoMIblOTEpa, YCTpOWMCTBA CETEW, MPUHTEP, MPOEKTOp, CKAHEP, U3MEPUTEIbHBIE
YCTPOMCTBA U T. J1.) C UCTIOJIb30BAHUEM MPOBOJAHBIX M OECIIPOBOIHBIX TEXHOJIOTHIA;
® OCYHIECTBIATHh MHGOPMAIIMOHHOE TTOAKIIOUCHHE K JIOKAJIbHON ceTU U rio0anbHoi cetu HTEpHET;
® BXOJUTHb B MHPOPMAIMOHHYIO Cpey 00pa30oBaTENbHOrO YUpexXIAeHHUs, B TOM uucie uepe3 MHTepHET, pa3meniath B
nHGOPMAIIMOHHOM Cpejie pa3IudHble HH(DOPMAIMOHHBIE 00 bEKTHI;
Dukcauus U300paKeHUuil U 3BYKOB
* OCYIIIECTBIATH (PUKCAIUIO N300paKEHU 1 3BYKOB B XO/I€ MpoIlecca OOCYKIECHHUs, TPOBENCHISI SKCIIEPUMEHTA, IPUPOTHOTO
npoliecca, (PUKCaIUIo X0/1a U Pe3yJIbTaTOB MMPOECKTHOM JIeATEIbHOCTH;
* YYUTHIBATh CMBICH U COJEpKaHUE JEATCIbHOCTH TPU OpraHu3anuu (UKCAIUM, BBIACIITH s (QUKCAIMU OTACIbHBIC
AJIEMEHTHI 00BEKTOB U MPOIIECCOB, 00ECTIEUNBATh KAYECTBO (PUKCAIIMU CYIIIECTBEHHBIX AJIEMEHTOB;
* BeIOUpaTh TexHuueckue cpeactsa MKT nns pukcanmu n3obpakeHuit v 3ByKOB B COOTBETCTBUU C IMOCTABICHHOM 11€JIbIO;
* MPOBOANTHh 00pabOTKy TMGPOBBIX QoTorpaduii ¢ HMCHOTHL30BAHHEM BO3MOXKHOCTEH CIEIHATBHBIX KOMITBIOTEPHBIX
WHCTPYMEHTOB, CO3/1aBaTh MPE3EHTALIUNA HA OCHOBE IU(PPOBBIX PoTOorpaduii;
* IPOBOJUTH 00PaOOTKYy HHUQPPOBBIX 3BYKO3AMUCEH C HCIOIH30BAHUEM BO3MOXKHOCTEH CHEIUAIbHBIX KOMIIbIOTEPHBIX
WHCTPYMEHTOB, ITPOBOJIUTH TPAHCKPUOMPOBAHUE ITU(DPOBBIX 3BYKO3AIUCEH;
* OCYILIECTBIIATh BUAECOCHEMKY U MPOBOJIUTH MOHTAX OTCHATOrO MaTepuaja ¢ UCIOJIb30BAHUEM BO3MOKHOCTEN CIIEHMATIBHBIX
KOMIIBIOTEPHBIX HUHCTPYMEHTOB.
Co3aaHne NUCbMEHHBIX CO00LICHUI
CO371aBaTh TEKCT HA PYCCKOM SI3BIKE C MCIIOJIB30BAHUEM CIIENIOTO AECATUNAIBIEBOIO KIABUATYPHOI' O ITMCHMa;
* CKaHHPOBATh TEKCT U OCYIIECTBISATh PACIO3HABAHUE CKAHUPOBAHHOI'O TEKCTA;
* OCYILIECTBIATh PEIAKTUPOBAHMUE M CTPYKTYPHUPOBAHUE TEKCTA B COOTBETCTBUHU C €r0 CMBICIOM CPEACTBAMU TEKCTOBOTO
penakropa;
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* co3/laBaTh TEKCT Ha OCHOBE paclM(PpOBKM ayauo3alnucy, B TOM YKCIE HECKOIbKUX YYaCTHUKOB OOCYXKIEHUS,
OCYIIECTBIISITh MUCBMEHHOE CMBICIIOBOE PE3IOMUPOBAHUE BBICKA3bIBAHUH B X0JI€ OOCYKIICHNUS,

* UCTIOJIb30BaTh cpencTBa opdorpaduyeckoro ¥ CUHTAKCUYECKOr0 KOHTPOJS PYCCKOro TEKCTa M TEKCTa Ha MHOCTPAHHOM
S3BIKE.

Co3nanue rpadpuyeckux 00beKTOB

CO3/aBaTh pA3INYHBIE TEOMETPUUYECKHE OOBEKTHI C WCIOIB30BAHMEM BO3MOXKHOCTEH CIIEIMATBHBIX KOMITBIOTEPHBIX
WHCTPYMEHTOB;

* CcO3/1aBaTh JAMArpaMMbl pa3IMYHBIX BUAOB (AITOPUTMUUYECKUE, KOHIIENTYaIbHbIC, KJIACCU(PUKAIIMOHHBIE, OpraHU3aI[MOHHBIE,
POJZICTBA U JP.) B COOTBETCTBUU C PEIIAEMBIMU 3a/1a4aMHU;

* CO3/1aBaTh CHEIHATU3UPOBAHHBIE KAPTHI U IUArPAMMBIL: Teorpaduiyeckre, XpoHOJIOrHUYeCKue;

* co3aBath rpaduyeckrue 0ObEKTHl MPOBEACHUEM PYKOUM MPOU3BOJIBHBIX JIMHUN C UCIOJIL30BAHUEM CIECIIMATIM3UPOBAHHBIX
KOMIIBIOTEPHBIX MHCTPYMEHTOB U YCTPOUCTB.

KommyHukanusi ¥ couajibHOe B3aUMOAEHCTBHE

* BBICTYIIATh C ayAUOBHICONOICPKKOM, BKIIIOUAs BBICTYIUICHUE MEPEA AUCTAHIIMOHHON Ay IUTOPUEH;

* Yy4aCTBOBaTh B 00CYKJICHUH (ayIUOBHI€0(POPYM, TEKCTOBBIN (POpYM) ¢ UCTIOIB30BaHHEM BO3MOXHOCTeH HTEepHeTa;

* CIO0JIb30BaTh BO3MOXXHOCTH AJEKTPOHHOM MOUTHI J1s1 UHOOPMALIMOHHOTO OOMEHA;

* OCYILIECTBIIATh 00OpPa30BaATEIIbHOE B3aUMOJCHCTBUE B WH(OPMAIMOHHOM MPOCTPAHCTBE OOPA30BATEIBHOTO YUPEXKIICHUS
(mosmyyeHue ¥ BBINOJHEHHE 3aJaHUM, IOJy4eHHE KOMMEHTApHEB, COBEPIICHCTBOBAHME CBOEH paboThl, (HOpMUpOBAHUE
nopTdonmno);

* co0MI0/1aTh HOPMBI MHGOPMAIIMOHHON KYJIBTYpPhI, STUKH U IpaBa; ¢ YBAXKEHUEM OTHOCUTHCA K YacCTHOM HHGpOpMAIUU U
MH()OPMAIIMOHHBIM MpaBaM JPYTUX JHOJCH.

IHouck u opranusanus XxpaHeHus1 HUHGopMaLuu

UCIIOJIb30BaTh Pa3IMUHbIC TPUEMBI TTOMCKa MH(popManuu B MIHTepHETEe, TOUCKOBBIE CEPBUCHI, CTPOUTH 3aIIPOCHI JIJIS MOMCKa
uH(pOpMAITUU U AaHAJIM3UPOBATH PE3YNIbTAThI TOUCKA;
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* UCIOJIb30BaTh MPUEMBI MOKMCKA MH(POpPMALIMKM HAa IEPCOHATIBHOM KOMIIbIOTEPE, B MHPOPMAITMOHHOM Ccpeie yUpeKAeHUs U B
o0pa3oBaTeIbHOM MPOCTPAHCTRBE;

* HCTOJIb30BaTh Pa3IM4HbIC OUOIUOTEUHbIC, B TOM YUCIIE AIEKTPOHHBIE, KATAJIOTH JJISI IOMCKA HEOOXOUMBIX KHMT;

* UCKaTh WH(OPMAIUIO B Pa3IMUYHBIX 0a3axX JAaHHBIX, CO3/1aBaTh W 3aMOJHATH 0a3bl JAHHBIX, B YACTHOCTH HCIOJIH30BATh
pa3nuYHbIE OMPEETUTEIN;

* popmMupoBaTh COOCTBEHHOE WH()OPMAITMOHHOE MPOCTPAHCTBO: CO3/1aBaTh CHUCTEMBI MAMOK W Pa3MENIaTh B HUX HYKHBIC
nH(pOpMAIIMOHHBIC UCTOYHUKH, pa3Meliath nHpopmaiuio B MluTepHere.

AHaau3 nHpopMalnun, MaTeMaTuyeckasi 00padoTKa JaHHBIX B HCCJIE0BAHUN

BBOJUTH PE3YyJIbTaThl W3MEPECHUU W JIpyrue mudpoBbIC MaHHBIE IJIT UX OOpabOTKH, B TOM YHCIE CTATHCTHYECKOU M
BU3YaIU3allUH;

* CTPOUTH MaTEMaTUYECKUE MOJIEIIH;

* POBOJIUTHh HKCIIEPUMEHTHI U HCCJIEIOBAHUS B BUPTYaJbHBIX JIA0OPATOPHUSX IO €CTECTBEHHBIM HayKaM, MaTeMaTHKE U
uH(pOpMaTHKE.

MopeaupoBaHue, NPOEeKTHPOBAHME U yIIPABJIEHUE

MOJICJIMPOBATH C UCIIOJIb30BAHUEM BUPTYATIbHBIX KOHCTPYKTOPOB;

* KOHCTPYUPOBATh U MOJIEIUPOBATH C HUCIOJIH30BAHUEM MaTE€pPUATIbHBIX KOHCTPYKTOPOB C KOMIBIOTEPHBIM YIPaBICHUEM U
00paTHOI CBS3bI0;

* MOJIETTUPOBATH C UCTIOJIB30BAHUEM CPEJICTB IIPOrpaMMUPOBAHMUS;

* MPOEKTHUPOBATh U OPTaHU30BBIBATH CBOI MHIWBHUAYAIHHYIO U TPYIIOBYIO JIEATEILHOCTh, OPTaHU30BBIBATH CBOE BPEMS C
ucnonp3zoBanuem MKT.

IIpeamMeTHBIMHU pe3yJibTaTaAMM U3YUYCHUS NpenMera «MaTeMaTukay sIBISIOTCS CIEAYIOUIUE YMEHUS.
5-il KJ1ace
Hcnonvzosams 1ipu pelICHUU MaTeMaTUYECKUX 3a/1a4, UX 0OOCHOBAHUU U MIPOBEPKE HAMICHHOTO PEIICHUSI 3HAHUE:
- Ha3BaHHU W TIOCIIEOBATEIILHOCTU YKCeN B HaTypaibHOM psiay B mpenenax 1 000 000 (c kakoro umcia HAUMHAETCS ATOT
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psil, Kak 00pa3yercst KaxkJ10€ CIEAYIOIIEe YUCIO B 3TOM PSAY);
- Kak o0pa3yercs Kaxaas CleAyromias CUéTHas eIUHUIIA;
- Ha3BaHUS U MOCJIEI0BATEILHOCTh Pa3psA0B B 3alMCH YHCTIA;
- Ha3BaHWSI ¥ TMOCJIENOBATEILHOCTh TIEPBBIX TPEX KIIACCOB;
- CKOJIBKO Pa3psIOB COACPKHUTCS B KAXKIOM KJIacce;
- COOTHOIIICHHUE MEXKY pa3psaaaMu;
- CKOJIBKO €IMHHMII KaKJI0T0 KJIacCa COACPIKUTCS B 3aITUCH YUCTIA;
- KaK yCTPOCHA IMO3UIIMOHHAS JECATUYHAS CUCTEMA CUMCIICHNUS,
- CIWHMIIBI U3MEPEHUSI BEIMUWH (JIJTMHA, Macca, BPeMsl, TUIOIIA/Ib ), COOTHOIICHUS MEXTY HUMU;
- IeCATUYHBIX POOSX U MpaBWiIaX NEHCTBUI ¢ HUMU;
- CpasHuBamMd NECATUIHBIE IPOOH;
- GbINOIHAMb ONIEPALNN HAJI IECATUYHBIME TPOOSIMU;
- npeobpaszosvieanv NECITUUHYIO APOO0b B OOBIKHOBEHHYIO U HA00OPOT;
- OKpyensims NENble YUCIa U JECATUIHBIC TPOOH;
- Haxooumbs MPUOIMKEHHBIC 3HAUCHUS BEJTMYHMH C HEJIOCTATKOM M H30BITKOM;
- 8bINOIHAMb TPUOTKEHHBIC BEIYUCIICHUS U OIICHKY YHCIIOBOTO BBIPAKCHUS,

(GYHKIIMOHAIBHOW CBSI3M MEXJy TpynnaMu BeIWYUH (II€HA, KOJIMYECTBO, CTOMMOCTbB, CKOPOCTb, BpPEMs, PacCTOSHUE;
MIPOU3BOAUTENHLHOCTE TPYAQ, BpeMs padoThl, paboTa).

Buinonname yctabie Bbruucienus (B mpenenax 1 000 000) B cioyuasx, CBOAMMBIX K BblUMcCIeHUAM B mnpenenax 100, u
MMUCHMEHHBIE BBRIUHMCIICHUS B OCTATBHBIX CIIYYasiX; BBIMOIHATH IPOBEPKY MPABUILHOCTH BHIYUCIICHHI;

8b1N0IHAMb YMHOXKeHUE U aeneHue ¢ 1000;

8bIYUC/IAMb 3HAUCHUS YUCIIOBBIX BhIpaXKeHUM, coaepxkammx 3—4 neilcTBusl Co CKOOKamMu U 0€3 HUX;

peutanivb IIPOCTHIC 1 COCTABHBIC TCKCTOBLBIC 3a1a4H,

eblnucovleanib MHOKXCCTBO BCCBO3MOJKHBIX PE3YJIbTATOB (I/ICXO,Z[OB) HpOCTeI\/JIH_II/IX CﬂyqaﬁHBIX OKCIICPUMCHTOB,
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- HaxoO0ums BEPOSTHOCTU MPOCTEUIINX CIy4YalHBIX COOBITHUIA;

- pewiams YOOOHBIM NJisi ceOsi criocoOoM (B TOM YHMCJIE M C TIOMOIIBIO TaOIUIl U TpadoB) KOMOMHATOPHBIC 3aJa4M: HA
MEPECTaHOBKY U3 TPEX IEMEHTOB, MPABUIIO IPOU3BEICHNUS, YCTAHOBIICHUE YMCIIA Map HA MHOXKECTBE U3 3—5 AJIIEMEHTOB;

- pewiams yIOOHBIM JIJIs1 C€0s1 CTOCOOOM (B TOM YHCIIE U C TIOMOIIBIO0 TabuIl U rpad)oB) JJOTHIECKUE 3a/1a9H, CONCPKAIIHEC
He OoJiee TPEX BhICKA3bIBAHUI;

yumams THHOPMAIUIO, 3aMMMCAHHYIO C TOMOIIBIO JINHEHHBIX, CTOIOYATHIX U KPYTOBBIX IHATPaMM;

cmpoums MPOCTEUITNE TUHEHHBIC, CTOIOYATHIC U KPYTOBBIE TUArPAMMBI;

HAX0O0UMb PEIICHUA <GKU3HCHHBIX» (KOMHGTGHTHOCTHBIX) 3aJla4, B KOTOPBIX UCIIOJIB3YIOTCA MAaTCMATUUICCKUEC CPCACTBA,

co3z0asamsb TPOAYKT (pe3ynbTaT MHPOEKTHON NESITENbHOCTH), JJIsl U3YYEHUS W OMHCAHUS KOTOPOTO HCIOIb3YIOTCS
MaTeMaTUYECKHUE CPENICTBA.
Ilnanupyembie pe3yJbTAThI 00yYeHUsI
MATEeMATHKH 5 KJ1acce
BoInyCKHMK HAYYMTCH B 5 (/151 HCNOJIH30BAHNS B MOBCEAHEBHOM KU3HU U o0ecneYeHUs] BO3MOKHOCTH YCIEHIHOTO
NPoaoJIsKeHusI 00pa3oBaHusl HA 02a30BOM YPOBHe)
e OmnepupoBarh Ha 6a30BOM ypOBHe1 MOHSATUAMU: MHOXECTBO, 3JIEMEHT MHOYKECTBA, TOJIMHOKECTBO, IPUHAIJIEKHOCTB;
® 33J1aBaTh MHOKECTBA MEPEUNCICHUEM UX DJIEMEHTOB;
B noBceqHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPeIMETOB:
® pacro3HaBaTh JIOTMYECKU HEKOPPEKTHBIE BHICKA3bIBAHMSI.
Yucaa
e OmnepupoBathb Ha 0a30BOM YpOBHE MOHSATHUSMHU: HATypaJbHOE YHCIO, OOBIKHOBEHHAs ApOOb, NECATHUYHAs JpOOb,
CMEUIaHHOE YUCJIO;
® CMOJIb30BaTh CBOWCTBA YUCEN U IpaBUjla AEHCTBHUI C pallMOHAIbHBIMHU YHCIIAMH IPU BBIIOJIHEHUU BBIYMCIIEHUN;
BBITIOJIHSITH OKPYTJICHUE YHCEl B COOTBETCTBUU C MTPaBUIIAMU;

311ech 1 manee — pacrno3HaBaTh KOHKPETHBIC IPUMEPbI OOIIMX [IOHSATHIL [0 XapaKTEPHBIM [PH3HAKAM, BBIIIOJIHATh JCHCTBHS B COOTBETCTBHH C ONPEICICHAEM U POCTCHIINME
CBOIICTBaMU MOHATUH, KOHKPETU3UPOBATh IPUMEPaMH OOIIKE TTOHATHS.
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® CpaBHUBATH pPAllMOHAIbHBIEC YUCIIA.
B noBceHeBHOM KU3HM M IPH U3YYECHHH APYTUX NPeJIMETOB:

® OLICHUBATbH PE3YJbTAThl BHIYUCICHUI NPU PEIICHUH TPAKTUUYECKUX 33]1a4;

® BBINIOJIHATH CPABHEHHE YMCEN B PEAJIbHBIX CUTYaIUsX;

® COCTaBJISITh YHCIIOBBIE BBIPAXKEHUS MTPU PEICHUU MPAKTUYECKUX 3314 U 33/1a4 U3 IPYrUX Y4eOHbIX MPEIMETOB.
CraTtucTika v Teopusi BepOsITHOCTEMH

e [IpencraBisaTh 1aHHBIE B BUJE TAOJIMLL, JUarpamm,

® yyTaTh MHPOPMALIMIO, MPEICTABIECHHYIO B BUJI€ TAOIHILIbI, AUATPAMMBI.
TexcToBBIC 3aa4YU

e Pemiath HECIOXKHbBIE CIOKETHBIE 3a7]a4l Pa3HbIX TUIIOB Ha BCe apu(METUUECKHUE JEHCTBUS;

® CTPOUTHh MOJENIb YCIIOBUS 3aJaud (B BUAE TaOJMIIbI, CXEMbl, PUCYHKa), B KOTOPOM JlaHbl 3HAYEHHUS ABYX U3 TPEX
B3aUMOCBSI3aHHBIX BEJIMYMH, C LIEJIbIO TOMCKA PELICHUS 3a0a4H;

® OCYIIECTBIATH CIIOCOO MOMCKA PEIIECHUs 33/1a4d, B KOTOPOM pacCyKACHHE CTPOUTCS OT YCIOBUS K TPEOOBAHUIO WIIA OT
TpeOOBaHUS K YCIOBUIO;

® COCTaBJIATH IUIAH PELICHMS 3a]auH;

® BBIJCIIATH 3TAIBl PELIECHUS 3a/1a4H;

® UHTEPIPETUPOBATH BEIYMCINUTEIBHBIE PE3YNIbTAThI B 337a4€, UCCIIEI0BATh ITOJIYYEHHOE PEIICHHE 3a0a4H;

® 3HATh Pa3IMUUE CKOPOCTEN 00BEKTA B CTOSIUEH BOJIE, POTUB TEUECHUS U 110 TEUCHUIO PEKHU;

® pelarh 33Ja4M Ha HaXOXKJEHUE YaCTH YMCia U Yucia MO €ro 4YacTH;

e pemaTh 3a7aud pa3HbIX TUMOB (Ha paboTy, Ha MOKYINKHU, HA JBUKEHHE), CBA3BIBAIOIINX TPU BEIUYUHBI, BBIICIATH 3TH
BEJIMYMHBI U OTHOILIEHUS MEXY HUMU;

® HaxOJIUTh MPOLIEHT OT YMCJIA, YACIO MO MPOLEHTY OT HEro, HaXOJUTh MPOLIEHTHOE OTHOUIEHUE JBYX YMCEJ, HAXOJIUTh
IIPOLIEHTHOE CHM)KEHUE WJIN ITPOLIEHTHOE MOBBIILICHUE BEINYUHBI;

® pelIaTh HECTIOKHBIE JJOTMUECKHE 3a/1a4ll METO/IOM PacCyKICHUI.
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B noBceaqHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:

® BBIJIBUT'aTh TUIIOTE3bI O BO3MOXKHBIX MPEETbHBIX 3HAYCHUSIX UCKOMBIX BEJIMYMH B 3a/1a4e (1e1aTh NPUKHUIIKY)
Harasignas reomerpust
I'eomerpuyeckue purypsl

e OmepupoBarh Ha 0a30BOM YPOBHE MOHATUAMHU: (PUTypa,TOUKA, OTPE3OK, MpsiMas, JIyd, JOMaHasi, yroji, MHOTOYTOJIbHUK,
TPEYrOJIbHUK U YETHIPEXYTOJIBHUK, MPSIMOYTOJBHUK U KBaJIpaT, MPSAMOYTOJIbHBIN Mapaiienenumne, kyo. M300paxars nzydaeMole
(GUTYpBI OT PYKH U C TIOMOIIBIO JIMTHEWKHU U TIUPKYJISL.

B noBceaHeBHOM KU3HU U TIPU U3YYEHUHU JPYTUX NMPEAMETOB:

® pelaTh NPakTUYECKHEe 3a7a4l ¢ IPUMEHEHUEM MTPOCTEUIINX CBOUCTB QUryp.
N3mepennst U BBIYMCJICHUSA

® BBINOJHATh U3MEPEHUE JIUH, PACCTOSIHUM, BEJIMYHMH YIJIOB, C IOMOILbIO MHCTPYMEHTOB JIJIsl U3MEPEHUM IJIMH U YIJIOB;

® BBIUNCIATH IUIONIAAU IPSAMOYTOJIBHHUKOB.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:

® BBIUUCIATH PACCTOSHUS HA MECTHOCTH B CTAHJIAPTHBIX CUTYaALIMSIX, IUIONIAAU IPSIMOYTOJIbHUKOB;

® BBINIOJIHATH MPOCTEHIINE OCTPOCHUS U U3MEPEHHSI HA MECTHOCTH, HEOOXOAMMbIE B PEAIbHOM KU3HH.
Hcropust MmaTeMaTHKHU

® OIKCHIBATH OTJIETbHBIC BBIJAIONINECS PE3YIbTATHI, TOJYYEHHBIE B X0/I€ PA3BUTHS MAaTEMATUKHU KaK HAYKH;

® 3HATH [IPUMEPBI MATEMATUYECKUX OTKPBITUHN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOW U BCEMUPHOM UCTOPUEH.
BhInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHMTBHCHA B 5 Kjacce (I oOecriedeHUs] BO3MOKHOCTH yCIEIIHOTO MPOAO0JIKEeHUS
o0pa3oBaHusi HA 0230BOM U YIJIYOJIéHHOM YPOBHSX)
JJIeMEeHTHI TEOPUU MHOXKECTB U MATEMATHYECKO JIOTHUKH
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o Onepuposamv’ NOHAMUAMU: MHOHCECIBO, XAPAKMEPUCTIUKY MHONCECMEA, HNEMEHIN MHONICECMEA, NYCHOe, KOHEUHOe
U becKoHeuHoe MHOMCeCmao, NOOMHONCECMBO, NPUHAOTIEHCHOCY,

® onpedensimb NPUHAONEHCHOCHb INEMEHMA MHONCECMBY, 00beOUHEHUI) U Nepecevdenuio MHONICeCms,; 3a0asambs
MHOXHCECMBO C NOMOWBIO NEPEUUCTIEHUSL INEMEHINO8, CI0BECHO20 ONUCAHUAL.
B noBcexHeBHOM KU3HH M MTPH U3YYEHUH APYTUX MPEIMETOB:

® PACnoO3HABAMb 102UHECKU HEKOPPEKMHbIE BbICKA3bIBAHUS,

® cmpoums YenouKu yMO3axKuoueHull Ha 0CHO8e UCNOIb308AHUSL NPABUTL TOSUKU.
Yucna

o  Onepuposamsv NOHAMUAMU. HAMYPATbHOE YUCILO, MHONCECMBO HAMYPANbHBLIX Yucel, yeioe 4Ucio, 0ObIKHOBEHHAs.
O0pobb, decamuunas Opodb, CMEULAHHOe YUCTO, PAYUOHATILHOE YUCTO, 2e0MEeMPUYECKas UHMEePRpemayusl HamypaibHbIx,

®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

®  GLINONHAMb BLIYUCICHUSA, 8 MOM YUCIe C UCNONb308AHUEM NPUEMOB PAYUOHAILHBIX BbIUUCIEHUL, 0OO0CHO8bIBAMD
AnCoOpUMMbL 8bINOIHEHUST OUCMBULL,

®  GLINOJIHAMb OKPY2IeHUEe HAMYPATLHBIX YUCEeT U 0eCAMUYHBIX Opobell ¢ 3A0AHHOU MOYHOCIbIO,

®  YnopA0ouUBAMb YUCIA, 3ANUCAHHbIE 8 BUOE OOLIKHOBEHHBIX U OeCAMUUHBIX OPObell;
B noBce1HeBHOI KM3HU U TIPH U3YyYE€HHHU APYTHUX NMPEIMETOB:

® NpuMeHAmMb NPABULA NPUOIUNCEHHBIX BbIYUCIEHUN NPU peuleHUuU NPaAKmudeckux 3a0ay U peuweHuu 3a0ay opyaux
VUebOHbIX npeoMemos,

®  GLINOJHAMb CPAGHEHUE PE3VIbIMAMO8 8bIMUCICHUL NPU PeueHUl NPAKMUYeCKUX 3a0ay, 8 mom Yucie npuOIUNCeHHbIX
BLIYUCTICHU,

®  COCMABAMb YUCTIOBbIE BbIPANCEHUS U OYECHUBAMb UX 3HAUEHUs NPU peuleHUU NPAKmu4eckux 3a0ay u 3a0a4 u3z opyaux
VUEOHbIX NPeOMemos.

2 N N
31ech U Jajee — 3HaTh ONpEJIE/ICHHE MMOHSTHS, YMETh MOSICHATH €r0 CMBICI, YMETh UCIIOJIb30BATh MOHSITHE M €r0 CBONCTBA MPH MPOBEACHUH PACCYXKACHHIA, I0Ka3aTEIbCTB,
peLIeHUH 3a/1ad.
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YpaBHeHUA U HEPABEHCTBA

L4 Onepupoeamb NOHAMUAMU. DABEHCNIBO0, UYUCI0B60€ PABEHCMEBO, YPABHEHUE, KOPEHb YPABHEHUA, peulerHue YpPasHEeHUA,
YUCII060€ HEPABEHCMEBO.

CraTucTika v Teopusi BeposiTHOCTEM

o  Onepuposams NOHAMUAMU. CIMOJIOYamMbIE U KPY208ble OUazpammul, mabauybl OGHHbIX, cpeoHee apupmemuyeckoe,

®  u3gIeKamo, UHGOpMaAyUI0, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX;

® cocmagnamv madbIuYsbl, CMPOUMsb OUASPAMMbL HA OCHOBE OAHHDIX.
B noBcexHeBHO KU3HHU M TPU U3YUYEHHHU APYTUX MPEIMETOB:

®  u361EeKaAMb, UHMEPNPEMUPO8anms U npeoopas308bléams UHGOpMayUio, nNpedCmasieHHyI0 6 madauyax u Ha Ouazpammax,
OMPpAdNCAOWYI0 CEOUCMBA U XAPAKMEPUCTNUKU PEATbHBIX NPOYECCO8 U s8IeHUII.
TexcToBbIe 3a124N

e Pewamsb npocmoie u CI0HCHbIE 3A0AYU PAZHBIX MUNOS, A MAKICE 3a0a4U NOBLIULEHHOU MPYOHOCIU,

®  LUCNOAB308aMb PA3Hble KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CILONCHBIX 3A0ay 0/ NOCMPOEHUs NOUCKOBOU cXembl U
peuieHust 3a0au;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuterus 3a0ay (om mpebdosanusl K YCI08UIO U OM YCI08US K mMPeDOsanuio),

®  MO0enUPOBaAmMs PACCyHCOeHUs NPU NOUCKe PeleHUsl 3a0ad ¢ NOMOWbIO epagh-cxembl;

®  gbIdeNAMb 9Mansl peulenusl 3a0a4u U CO0epHCanue Kaxcoo2o smand,

®  UHmMepNnpemuposamsv BbIUUCIUMEIbHbIE Pe3YIbmamyl 8 3a0aye, Uccied08ams NOLYUYeHHOe peuleHue 3a0a4u;

®  QHANU3UPOBAMb  BCEBO3MOJICHBIE CUMYAYUU B3AUMHO20 PACHONONCEHUS 08YX O00BbEeKMO8 U USMEHeHUue Ux
Xapaxkmepucmux npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 6peMs, pAcCmosiHue) Npu peuleHuu 3a0ad Ha O08UdCeHue 08YX
00beKmMo6 Kak 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTIEHUSX,

®  UCCned08amb BCEBOIMONCHLIE CUMYAYUU NPU PeuleHuu 3a0a4 Ha O8UICEHUe NO peKe, PACCMAmpuéamv pda3uble
cucmemuvl omcuema,

¢ pewuanbs pa3H005pa3Hbl€ 3a0a4u «Ha yacmuy,
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® peuwamsb U 000CHOBLIBAMb CBOE peuleHue 3a0ay (8bl0esAmMb MAMeMamuyecKyro 0CHO8Y) Ha HAXOHCOeHUe YaCmuU YUcia
U YUCIA NO €20 4acmu Ha OCHO8€ KOHKPEMHO20 CMbICIA OpoOU;

®  0COo3HABAMb U OO0BACHAMb UOCHMUYHOCMb 3A0aY PA3HLIX MUNOS, CEA3BIBANWUX MPU BeIUdUHbl (Ha pabomy, Ha
NOKYNKU, HA OBUdCEHUE), BblOeNdmb SMU GEeIUYUHbL U OMHOULEHUS MeXCOV HUMU, NPUMEHAMb UX NpU peuleHuu 3aoad,
KOHCMPYUpo8amuv coOCMeEeHHble 3a0a4u YKA3AHHbIX MUNOB.
B noBceHeBHOM KM3HU U NIPHU U3YYEHUH APYTUX MPEAMETOB:

®  gblOeNAMb NPU peuleHul 3a0ad XapaKkmepucmuKy paccmampusaemol 8 3aoaie cumyayuu, OmiuyHvle om peanrbHblx
(me, om KOMoOpwvIX AOCMPALUPOBATIUCH), KOHCIMPYUPOBAMb HOBbLE CUMYAYUU C YHEMOM IMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NPU
peuleHuu 3a0ay4 Ha KOHYeHMpayuu, y4umsléams nI0MHOCHb 8elecmaed;

® pewams U KOHCMPYUPOBAMb 3a0ayl HA OCHOBE DACCMOMPEHUSl PEeAbHblIX CUMYAYUll, 8 KOMOPbIX He mpedyemcs
MOYHBLU BLIYUCTIUMETLHBIU Pe3yabman,

®  peuwams 3a0ayu HA OBUIICEHUE NO peKe, PACCMAMPUBASL PA3HbLE CUCHEMbL OMCYemd.
Harasinnas reomerpust
I'eomerpuyeckue purypsl

o /zenekamv, uHmepnpemuposams u npeoopazosvléams UHGOPMAYU 0 2eoMempudeckKux gueypax, npedcmasienHyro
HA Yepmexncax,

® u300padicams uzyuaemvle Queypsbl 0m pyKu U ¢ HOMOWbIO KOMNLIOMEPHBIX UHCMPYMEHMO8.
HN3mepeHust M BHIYUCTICHUS

®  BbINOJHAMb UMEpPeHUe OJIUH, PACCMOAHUL, GEIUYUH V2Tl08, C NOMOWbBIO UHCIMPYMEHMO8 OJisl U3MePEeHULl OIUH U Vel08;

®  BLIUUCAAMb NIOWAOU NPAMOY2OTILHUKOS, K8AOPAMO8, 00bEMbL NPAMOY2OIbHLIX NAPALLENeNnunedos, Kyooa.
B noBceHeBHOI KU3HU U NP U3YYEHUH APYTUX MPeJIMeTOB:

®  BLIUUCAAMb PACCMOAHUS HA MECMHOCMU 8 CIMAHOAPMHbLIX CUMYAYUSX, NIOWAOU YUACMKO8 NPIMOY20IbHOU hopmbl,
00bEMBL KOMHAM,;

° 8LINOJIHAMb NPOCMeliue NOCMPOEHUSL HA MECIHOCMU, He0OX00UMble 8 PEAslbHOU HCUSHU,
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®  OYeHUB8amb pamepwvl PealbHbIX 0OBLEKMOB OKPYHCAIOULe20 MUpA.
HUcropusi MaTeMaTUKH
o Xapaxmepuzosamuv 6K1a0 8blOAIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHbIX 0Oaacmell.
6-i kaace
Hcnonvzoeams Tipu pellICHUH MaTEMaTHYECKHUX 3a]1a4, UX 0OOCHOBAaHUM U IPOBEPKE HAMIEHHOTO pelIeHNus 3HaHHE O:
- packiaoviéams HaATypaIbHOE YUCIIO Ha MPOCThIE MHOKUTENH;
- HaxoOumv HauOOJBIINK OOLINI TETUTETh U HaMMEHBIIIee 0011Iee KPAaTHOE HECKOJIBKHUX YHCET,
- OTHOLLIEHUSIX U MPOIOPLUHUIX; OCHOBHOM CBOWCTBE IPOIOPLINH;
- TIpsIMO U 0OpPATHOM MPONOPLUHOHAIBHBIX 3aBUCUMOCTSIX U UX CBOMCTBAX;
- IIPOLICHTAX;
- LENbIX U IPOOHBIX OTPUIIATENBHBIX YUCIaX; pallMOHAIbHBIX YHCIIAX;
- IIPaBUJIE CPABHEHUS PALMOHAIBHBIX YHCEIT;
- IpaBWJiax BBIIIOJHEHUS OllEpallui HAJl pallMOHAIbHBIMU YUCIAMU; CBOMCTBAX OIEpALUH.
- O0eums YUCJO B JAHHOM OTHOILICHHH;
- HaxoOumv HEU3BECTHBIN WIEH MPOIOPLUY;
- Haxooumbs JAHHOE KOJWYECTBO MPOLIEHTOB OT YUCIA U YUCIIO [0 U3BECTHOMY KOJIMYECTBY MPOLIEHTOB OT HETO;
- Haxo0umbv, CKOJIbKO MPOLEHTOB OJTHO YHUCIIO COCTABIISIET OT JIPYroro;
- ygeauyueams U yMEHBIIATH YUCIIO HA JJAHHOE KOJIMYECTBO MPOLICHTOB;
- peuiamsv TEKCTOBBIE 3a1a4X HA OTHOLIEHUS, IPONOPLIMH U MPOLIEHTBHIL;
- CcpasHuéambs J1Ba PAllMOHAJIbHBIX YHCIIA;
- 8bINOJAHAMb ONIEPALIMM HAJ PALIMOHAIBHBIMU YHCIIAMH, UCIIOJIB30BATh CBOMCTBA ONEPALIN I YIIPOILIEHUS BBIYMCICHUN;
- pewiams KOMOMHATOPHBIE 3a/1a4H C MIOMOIIBIO MIPABIIA YMHOKECHHUS,
- HaxoOumbs BEPOSTHOCTH MPOCTEUIITNX CIydaHBIX COOBITHIA;
- peuiamsb TPOCTEUILNE 3aa41 HAa OCEBYIO U LEHTPAIBHYIO CUMMETPHIO;
- pewiams POCTEHIINE 3a]]a4X HA pa3pe3aHue U COCTaBICHUE T€OMETPUUYECKUX PUTYD;
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- HaxoO0umbs PEUIeHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCIOJIb3YIOTCSI MaTEMaTUUECKUE CPEIICTRA;
- co30aséamb TPOAYKT (pe3yibTaT MPOEKTHOW AESTENBHOCTH), NIl U3YYCHHUS M OIMCAaHUS KOTOPOT'O HCIOIb3YIOTCS
MaTEMaTH4YECKUE CPEACTBA.
Ilnanupyembie pe3yJibTaThl 00yYeHUsI
MaTeMaTHkH 6 Kiacce
Apugpmemuxa
[To oxoHUYaHMH U3YYEHHS KypCa YUalIUIC HAYUUTCS:
® IOHUMATh OCOOCHHOCTH JIECITUIHON CUCTEMBI CUUCIICHUS;
® LCMOJIB30BaTh MOHATHS, CBI3aHHBIE C JIETMMOCTBIO HATYpaIbHbBIX YHCEIT,
® BBIpaXXaTh YKCJIa B SKBUBAJICHTHBIX (popMax, BHIOMpas Hanbosee MOIXO0IAIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIlUU;
® CpPaBHUBATH U YNOPSAJOUYMBATH PAIUOHATIbHBIC YUCIIA;
® BBINOJHATh BBIUYHUCICHHUS C PpALUMOHAIBHBIMU YHUCJIAMH, COYETAasl YCTHbIE M IHCbMEHHBIE MPUEMBI BBIYUCICHUM,
MIPUMEHEHUE KAJIbKYIISATOPA;
® LCMOJb30BaTh IMOHATHUS W YMEHHS, CBA3aHHBIE C MPOMOPIUOHATBHOCTHIO BEIWYMH, MPOLIEHTaAMHU, B XOJI€ PEIICHUs
MaTeMaTHYECKUX 3a/a4 U 3a]1a4 U3 CMEKHBIX ITPEAMETOB, BBITIOHATH HECJIOKHBIE TPAKTUUECKUE PACUETHI;
® AHAIM3UPOBATH rpaUKu 3aBUCUMOCTEN MEXK]1y BEJIMYMHAMU (pacCTOSIHUE, BpeMs; TeMIiepaTypa U T.I1.).
Yuawutica nonyuum 603modncHocms:
® NO3HAKOMUMBCSL C NOZUYUOHHBIMU CUCTNEMAMU CYUCTEHUSI C OCHOBAHUAMU, omaudHbimu om 10;
® yenyoums u pazeums npeoCcmagienuss 0 HamypaibHblX YUCIAX U CBOUCMBAX 0eTUMOCMU,

® HAYUUMbCA  UCNONB306AMb  NPUEMbBL,  PAYUOHATUZUPYIOWUE  GbIYUUCIEHUS, NPUOOpecmu HABbIK  KOHMPOIUPOBAMb
BbIYUCIEHUSL, 8bIOUPASL NOOXOOAWULL OJIsL CUMYAYUU CROCOO.
Hucnoswvie u dykeennbvle gvipasriceHus. Ypaseuenus
[1Io oxoHYaHMY N3ydEeHUS KypCa y4aIluMCs HAYIUTCS:
® BBINOJIHATH ONEPALNH C YACIOBBIMH BBIPAKEHUSIMU;

53



® BBLINOJIHATH MPeo0pa3oBaHusl OYKBEHHBIX BBIPAKEHUM (PACKPBITUE CKOOOK, TPUBEICHHUE MOJOOHBIX ClaraeMbIX);

® penaTh JUHEWHbIE YPABHEHUS, PEIlIaTh TEKCTOBBIC 3a1a4M AIreOpandecKUM METOI0M.

Yuawutica nonyuum 603modrcnocms:

® PazsuUmMs NPeocmasienust 0 OYKEEHHbIX GbIPANCEHUAX U UX NPeobPA3068aAHUSX;

® 061a0eMb CHEYUATbHLIMU NPUEMAMU  peuleHUsi YpPAeHeHUull, NPUMEHAMb annapam YpasHeHuu ONsl peuleHusi Kax
MEeKCMOoBbIX MAK U NPAKMu4ecKux 3a0ay
T'eomempuueckue guzypel.
H3zmepenue zeomempuyeckux 6eiuuuH

[To oxkOHYaHMU U3YyYEHUS KypCca YUAIIUIICsd HaAyYUTCS:

® pacro3HaBaTh Ha YEPTEXKaX, PUCYHKAX, MOJICIISIX U B OKPYXKAIOIIEM MUPE TUIOCKUE U MPOCTPAHCTBEHHBIC T€OMETPUUECKHUE
(GUTYypBI ¥ UX DIIEMEHTHI;

® CTPOUTH YTJIbI, ONPENETATh UX FPALYCHYIO MEPY;

® pacro3HaBaTh U U300pakaTh pa3BEPTKU KyOa, MPSMOYTOJIBLHOIO Mapasuielienunesa, NpaBmibHON MUPaMUIbI, TUIUHIPA U
KOHY(Ca;

® OMpE/IEIATh N0 JTUHEHHBIM pa3MepaM pa3BEPTKU (HUTYPHI IMHEHHBIE pa3Mepbl caMoi GUTYPBI K HA000POT;

® BBHIYUCIISTH 00BEM MPSIMOYTOJIBHOTO TapalijIesienuIeia u Kyoa.

Yuawuucs nonyuum 603moxcHocmy .

® HAYUUMbCA  BLIUUCTAMbL 00BbEM NPOCMPAHCMBEHHBIX 2€0MEMPUYECKUX QUSYp, COCMAGIEHHbIX U3 NPAMOY20NbHbIX
napanenenuneoos;

® yenyoums u pazeums npeoCcmaegienusi 0 NPOCMPAHCMEEHHbIX 2e0MeMPUYecKUx gueypax;

HAYYUMBCS NPUMEHAMb NOHAMUE PA36EPMKU 0I5l 8bINOJIHEHUS NPAKMUYECKUX PACUEMO8.

Inemenmvt cmamucmuxu, gepoaimuocmu. Komounamopnuie 3aoauu
[1o oxoHYaHMK W3ydEeHUS KypCa yUaIuNCs HaAyYUTCS:

® JCIIOJBb30BaTh HpOCTGfIHIHG CITOCOOBI NpCaACTAaBICHNA U aHaJIN3a CTATUCTUICCKUX JaHHBIX
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e periaTh KOMOMHATOPHBIC 3a]a4M Ha HAXOXKIECHUE KOJIMUEeCTBA 00bEKTOB WM KOMOUHAITUH.
Yuawuucsa nonyuum 803modcHocms.
® npuobpecmu NepeoOHAUAILHLINL ONbIM OP2AHU3AYUU COOPA OAHHBIX NPU NPOBEOEHUU ONPOCAd 0OWEeCMBEHH020 MHEHUS,
OCYUWecmeanams Ux anaiu3, npedCmasisims pe3yibmamsl Onpoca 8 8uoe maoauysl, OUASPaAMMbL;
® HAYUUMBCS HEKOMOPBIM CHeYUATIbHLIM NPUEMAM peuleHUss KOMOUHAMOPHBIX 3A0ay.
BpinmyckHuk Hayuurcsi B 6 kiacce (isl MCHOJIb30BAHMSI B NOBCEJHEBHOM KHU3HU U oOecrevyeHHs] BO3MOKHOCTH
YCIEIIHOT 0 MPOA0JIKEeHUs1 00pa3oBaHus HaA 02a30BOM yPOBHeE)
e OmnepupoBaTh Ha 6a30BOM y];)OBHe3 MOHSITUSIMHA: MHOKECTBO, DJIEMEHT MHOKECTBA, IMOJIMHOXKECTBO, IPUHAJIC)KHOCTD;
® 33/1aBaTh MHOYKECTBA IEPEUYUCIICHUEM UX 3JIEMEHTOB;
® HaXOIuTh MepeceueHue, 00beAMHEHNE, TOMHOXKECTBO B MPOCTEUIIIUX CUTYAIIUAIX.
B noBceHeBHOI KM3HU M MIPHU U3Y4YEHNH APYTUX NPeAMETOB:
® PaCIO3HABATH JIOTUYECKU HEKOPPEKTHBIC BHICKA3bIBAHMUSI.
Yucaa
e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSATHUAMU: HATypajdbHOE YHCIIO, 11€JI0€ YUCI0, OOBIKHOBEHHAs JIPOOb, AECATUYHAS
po0b, CMEIIAHHOE YHCII0, PAIIMOHAIIBHOE YHCIIO;
® CIIOJIb30BaTh CBOMCTBA YKCEI U MpaBUIa ICUCTBUH C pallMOHAILHBIMY YMCJIaMU MPU BBIMOJHEHUN BBIYUCIICHUN;
® KCIIOJIB30BATh MPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHNH BEIYMCICHUN U PEIICHUHN HECTIOKHBIX 3a/1a4;
® BBIIOJHATh OKPYTJICHUE PALIMOHAIBHBIX YUCE B COOTBETCTBUHU C PABUIIAMU;
® CpaBHMBATh pallMOHAJIbHBIE YUCIIA.
B noBceHeBHOM KM3HU U NIPHU U3YYEHUH JAPYTUX MPeAMETOB:
® OILICHUBATh PE3YyJIbTAThl BHIYUCICHUN MPU PEIICHUN MPAKTUYECKHUX 3a]1a4;

¢ BbLIIIOJHATL CPABHCHUC YHUCCII B PCAJIbHBIX CUTYAIUAX,

*3J1ech 1 ajee — pacro3HaBaTh KOHKPETHBIC PHMEPBI OOLIMX OHSTHIA 110 XapaKTEPHBIM MPH3HAKAM, BBITIOJIHSTH ACHCTBHS B COOTBETCTBUH C OIPEICICHAEM H IIPOCTEHIIIMA
CBOIICTBaMU MOHATUH, KOHKPETU3UPOBATh IPUMEPaMH OOIIKE TTOHATHS.
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® COCTaBJISITh YHCIIOBBIE BBIPAXKEHUS MTPU PELIICHUN MPAKTUYECKUX 3a]a4 U 3a/1a4 U3 IPYrUX Y4eOHbIX MPEIMETOB.
CrarucTuka ¥ Teopusi BepOATHOCTEN

o [IpeacraBisaTh AaHHBIE B BUJE TAOJUII, AUATPaAMM,

® yyTaTh UHPOPMALIMIO, MPEICTABIECHHYIO B BUJI€ TAOIHILIbI, AUATPAMMBI.
TexcrToBble 3a1a4n

e PemaTh HECI0KHBIE CIOKETHBIC 33/1a4M PA3HBIX TUIIOB HAa BCe apruMeTUYECKUE JEeHCTBUS,

® CTPOUTHb MOJENIb YCJIOBUS 3ahaud (B BUAEC TaOJUIBI, CXEMbl, PUCYHKa), B KOTOpOM JaHbl 3HAYEHUS ABYX U3 TPEX
B3aMMOCBSI3aHHBIX BEJINYMH, C LIEJIBIO ITOMCKA PEILICHUS 3a/1a4H;

® OCYIIECTBISITH CIIOCOO MOMCKA PEIICHUS 33/1a4d, B KOTOPOM pPacCyKACHHE CTPOUTCS OT YCIOBHS K TPEOOBAHUIO WIIA OT
TpeOOBaHUS K YCIOBUIO;

® COCTaBJIATH IUIAH PELICHUS 3a1a4H;

® BBIJICTATH 3TAMbl PEUICHUS 3a]1a4U;

® HMHTEPIPETUPOBATH BHIYUCIHUTEIBHBIE PE3YJIbTATHI B 33]1a4€, UCCIIEN0BATh MOIYYEHHOE PEIICHUE 33/1a4H;

® 3HATh pa3IMUMe CKOPOCTel 00BEKTa B CTOSTUEH BOJIE, POTUB TEUCHUS U 110 TEUCHUIO PEKHU;

e pemaTh 3a7a4M Ha HAXOKJACHNE YAaCTH YNCIIA U YUCHa 10 €T0 YaCTH;

® pemiath 3a7a4d Pa3HBIX TUMOB (Ha paboTy, HA TIOKYNKH, HA JABWKEHUE), CBA3BIBAIOIINX TPU BEIMYHMHBI, BBICIATH 3TU
BEJIMYMHBI U OTHOLLECHUS MEXIY HUMU;

® HAXOAUTh MPOLEHT OT YMCJIA, YUCIO MO MPOUEHTY OT HETO, HAXOAWTh NPOLIEHTHOE OTHOUIEHUE JBYX YMCEI, HAXOJIHUTh
MPOIICHTHOE CHUKEHUE UITU MPOIEHTHOE MOBBIIIIEHUE BEIUNUUHBI;

® penaTh HECJIOKHBIE JIOTUYECKHE 3a]1a4U METOAOM PACCYKICHUM.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU JPYTUX NPEAMETOB:

® BBIJIBUTATh TUIOTE3bI O BO3MOXKHBIX MPEAETbHBIX 3HAUYCHUSIX UCKOMBIX BEJIMYMH B 3a/1a4e (J1eJaTh NPUKUIKY)
Harasanas reomerpus
I'eomeTpuyeckue Gpurypol
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e OmnepupoBarh Ha 0a30BOM YPOBHE MOHATUAMHU: (PUTypa,TOUKA, OTPE3OK, MpsMas, JIyd, JOMaHasl, yrojl, MHOTOYT OJIbHUK,
TPEYTOJIbHUK M YETHIPEXYTOJNIbHUK, MPSIMOYTOJIBHUK U KBaJpaT, OKPYKHOCTh M KPYT, MPSAMOYTOJbHBIN Mapajienenumnes, Kyo,
map. M3006paxars udyyaeMble GUTYphl OT PYKH U C TTIOMOIIBIO JIMHEUKHU U LIUPKYJIS.

B noBceHeBHOM KU3HU U NIPU U3YYEHHHU APYTUX NPEAMETOB:

e pemaTh NPAKTUYECKUE 3a7aUu C MPUMEHEHUEM MPOCTENUIINX CBOMCTB QUTyp.

HN3mepennst U BHIYMCICHUSA

® BBINOJHATh U3MEPEHUE JUIMH, PACCTOSHUM, BEIMYMH YIJIOB, C IOMOILIBI) HHCTPYMEHTOB JUJII U3MEPEHUN JIJIUH U YTJIOB;

® BBIUNCIATH IUIOLIAAU IPAMOYTOJIBHUKOB.
B noBcegHeBHOM KU3HU M IIPU U3YYEHHHU APYTUX NPEIMETOB:

® BBIUNCIATH PACCTOSAHUSA HA MECTHOCTH B CTAHJAPTHBIX CUTYALMSIX, IUTOIIAAN IPSIMOYTOJIbHUKOB;

® BBIIOJIHATH IPOCTEMIINE TOCTPOECHUS U U3MEPEHHSI HA MECTHOCTH, HEOOXOIUMBIE B PEAJIbHOMN KU3HHU.
Hcropuss MmaTeMaTUKHU

® OIIMCHIBATH OTJIEJIbHBIC BBIAIOIINECS PE3YIBTATHI, OJYYEHHBIE B XO/I€ PA3BUTHS MATEMATUKHU KAK HAYKH;

® 3HATH [IPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBS3U C OTEYECTBEHHON U BCEMUPHON UCTOPUEH.
BhINyCKHMK MOJYYMT BO3MOKHOCTH Hay4YuTbcss B 5-6 kiaccax (a1s1 oOecmeyeHUs] BO3MOKHOCTH YCIEHIHOIO
NPO0JIKeHHs 00pa30BaHNs HA 0230BOM M YI1y0/J1¢HHOM YPOBHSIX)

JIeMEHTbl TEOPHU MHOKECTB 1 MaTEeMAaTHYEeCKOM JIOTHKH

o Onepuposams” nOHAMUAMIU: MHONCECIBO, XADAKMEPUCTUKI MHONCECIEA, NEMEHN MHONCECMEA, NYCMOe, KOHEUHOe
U becKoHeuHoe MHOICeCM80, NOOMHOINCECMBO, NPUHAOTIEHCHOCD,

® onpeodensamb NPUHAONEICHOCMY INEeMEHMA MHOICECMEY, O00bEOUHEHUIO U NepecevyeHur0 MHOJICeCms, 3a0aéambs
MHOJICECBO C NOMOWbIO NEPEYUCTIEHUA ITIEMEHMOG, CI08ECHO20 ONUCAHUAL.

B noBceaqHEeBHOM KU3HU M IIPU U3YYEHHHU APYTUX NPEAMETOB:

4 o o
31ech U Jajee — 3HaTh ONpEJIE/ICHHE MMOHSTHS, YMETh MOSICHATH €r0 CMBICI, YMETh UCIIOJIb30BATh MOHSITHE M €r0 CBONCTBA MPH MPOBEACHHH PACCYXKACHHIA, JI0Ka3aTEIbCTB,
peLIeHUH 3a/1ad.
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® PACNO3HABAMDb JIOCUYECKU HEKOPPEKMHbLE GbICKA3bIGAHUSL,

® Cmpoumv YenouKu YMO3aKuo4eHull Ha OCHO8€e UCHOIb30BAHUS NPABUIL IOSUKU.
Yucna

o  Onepuposamov NOHAMUAMU. HAMYPAIbHOE YUCTIO, MHONMCECIE0 HAMYPALbHbIX YUCET, Yeloe YUCTO, MHONCECTNBO YETIblX
yucen, 00bIKHOBEHHAsE OpoOb, OecAMUYHAsL OPOOb, CMEULAHHOE YUCTO, PAYUOHATbHOE YUCIO, MHOMCECMBO PAYUOHAILHBIX YUCE]L,
2eoMempuuecKas UHmepnpemayus HamypaibHbiX, Yeavlx, payuoHAIbHbIX,

®  NOHUMAMb U 0OBACHAMb CMBLCI NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCILA,

®  GbINOJHAMb BLIYUCTCHUS, 6 MOM YUCIE C UCNOIb308AHUEM NPUEMOE DPAYUOHANbHBIX BbIYUCAEHUU, 0OO0CHOBLIBAMb
aneopumMbol 8bINOJHEHUSL OCUCTNBULL,

® ucnoavzosams npushaku deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u npouzsedenus uucei npu GblNOJHEHUU
8LIYUCTICHUN U peuleHUU 3a0ad, 000CHO8bI8aMb NPUSHAKU OeTUMOCTU,

®  BBLINONIHAMb OKPY2IeHUE PAYUOHANbHBIX YUCEN C 3A0AHHOU MOYHOCMbIO,

®  YNopsa0ouU8amsv YuUcCid, 3aNUCAHHbIE 8 8UOe 0ObIKHOBCHHBIX U 0eCAMUUHBIX Opobel;

o naxooumv HO/J u HOK uucen u ucnonv3ogams ux npu peueHuu 3a0a, .

®  Oonepupos8amv NOHAMUEM MOOY]Ib YUCILA, 2e0MEeMPULecKas UHmepnpemayusi MooyJisi Yucia.
B noBceHeBHOI KM3HU M TIPH U3YyYE€HHHU APYTHX NMPEIMETOB:

®  NPUMEHAMb NPAGUNA NPUOIUNICEHHBIX BGLIYUCIECHUN NPU peuleHUU NpaKkmuyeckux 3a0ai U peuleHuu 3aoad Opyeux
VUEOHbIX NPeOMemos;

®  BHLINONHAMb CPABHEHUE Pe3YIbMAmMO8 8bIUUCIeHUL NPU Peule U NPAKMUYeckKux 3a0ad, 8 mom 4ucie npudIUHICeHHbIX
8bIUUCTEHU,

®  COCMasnAmMb YUCIOBbIE BLIPANCEHUS U OYEHUBAMb UX 3HAUEeHUSl NPU PpeuleHUU NPAKMUYeCcKUx 3a0ad u 3a0ad u3 opyeux
VUeOHbIX NPeoMemos.
YpaBHeHUA U HEPABEHCTBA
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L4 Onepupoeamb NOHAMUAMU. PABEHCNB0, YUCI060€ pPABEHCME0, YPABHEHUE, KOPEHb YPABHEHUA, PEeULEHUE YPABHEHUA,
YUC1060€ HEPABEHCMEBO.

CraTucTiKa U TeOpUsi BEPOATHOCTEMH
e Onepuposamov NOHAMUAMU: CMONOYAMbLE U KPY208ble OUACPAMMbL, MabIuYybl OAHHbLX, CpeoHee apupmemudecKoe,
®  u3gIeKamsw, UHpoOpMaAyUI0, NPeOCMABIeHHYI0 8 MAbAUYaAxX, HaA OUASPAMMAX;
® cocmagiams madbauYsbl, CMPOUmMsb OUASPAMMBL HA OCHOBE OAHHDIX.
B noBceHeBHO KM3HU M NIPH U3YyYE€HHHU APYTHUX NMPEIMETOB:
®  u3GlIEeKaAmMb, UHMEPNPEMUPO8ams U npeobpas’08vléams UHGOpMayuio, NpedCmasieHHy0 6 madauyax u Ha ouazpammax,
OMPpaAdXCaAoWyI0 C8OUCMBA U XaAPaAKMePUCIUKU PEAbHbIX NPOYECCO8 U s61eHUII.
TexcroBbIe 321241
o Pewams npocmvie u C104CHBIE 3A0AYU PAHBIX MUNOS, A MAKIHCE 3A0aAYU NOBLIUEHHOU MPYOHOCIU,

®  UCNONB308aMb PA3Hble KPAMKUE 3aNUCU KAK MOOENIU MEKCMO8 CJLONCHBIX 3A0ay 0 NOCMPOEHUs. NOUCKOBOU cXeMbl U
peuleHust 3a0au,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peueHUsl 3a0ad (0m mpebosanus K yClo8uro U 0m yclous K mpebosanuro),;
®  MOOenuposams paccyxicoenus npu NOUCKe peuerus 3a0a4 ¢ NOMOWbIo epag-cxemvl;

®  gblOCNAMb IMANBL PeUleHUs 3a0aYU U COOEPACAHUE KAIHCO020 IMANd,

®  UHMEPNPemuposamsv BbIMUCIUMETIbHbLE PE3YIbMamyl 8 3adaye, Uccied08ams NOLYUeHHOe peuleHue 3a0a4u;

®  QHANU3UPOBAMb  BCEBO3MOJCHbIE CUMYAYUU B3AUMHO20 PACHONONCEHUSI 08YX O00beKmMo8 U U3MEHeHUue Ux

Xapakmepucmuk npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMs, pPACCMOsiHUe) NpU peuleHuu 3a0ad Ha O8udiceHue 08yx
00bEeKmMOo8 Kak 8 00HOM, MAK U 8 NPOMUBONOLONCHBIX HANPABICHUSX,

® UCCNed0B8amb BCEBO3MONCHbLE cumyayuu npu peuweHuu 3a0a4 Ha OsudceHue no peke, pacemampueaniob pas3Hbsble
cucmembl OMcyéma,

® pewams pazHooOpazHvle 3a0adU «HA YACmUY,
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® peuwamsb U 000CHOBLIBAMb CBOE peuleHue 3a0ay (8bl0esAmMb MAMeMamuyecKyro 0CHO8Y) Ha HAXOHCOeHUe YaCmuU YUcia
U YUCIA NO €20 YaCMU HA OCHOBE KOHKPEMHO20 CMbICIA Opoou;

®  0CO3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0a4 PA3HLIX MUNO0BG, CEA3bIBAOWUX MPU eIUHUHbL (Ha pabomy, Ha
NOKYNKU, HA OBUdCEHUE), BblOeNdmb SMU GEeIUYUHbL U OMHOULEHUS MeXCOV HUMU, NPUMEHAMb UX NpU peuleHuu 3aoad,
KOHCMPYUpo8amuv coOCmeenHble 3a0a4u YKA3AHHbIX MUNO8.
B noBceHeBHOM KM3HU U NIPHU U3YYEHUH APYTUX MPEAMETOB:

®  gblOeNAMb NPU peuleHuy 3a0ad XapaKkmepucmuKky paccmampusaemol 8 3aoaie cumyayuu, omiuyHbvie om peanbHblX
(me, om KOMoOpwbIX AOCMPALUPOBATIUCH), KOHCIPYUPOBAMb HOBbLE CUMYAYUU C YUEMOM IMUX XAPAKMEPUCTNUK, 8 YACMHOCIU, NPU
peuleHuu 3a0ay4 Ha KOHYeHMpayuu, y4umsléams nI0MHOCHb 8elecmaed;

® pewams U KOHCMPYUPOBAMb 3a0ayll HA OCHOBE DACCMOMPEHUSl PEeAbHbIX CUMYAYUll, 8 KOMOPbIX He mpedyemcs
MOYHBLU BLIYUCTIUMETLHBIU Pe3yabman,

®  peuwams 3a0ayu Ha 0BUIICEHUE NO peKe, PACCMAMPUBASL PA3HbLE CUCEMbL OMCUemd.
Harasinnas reomerpust
I'eomerpuyeckue purypsl

o /3enekamv, uHmepnpemuposams u npeoopazosvléams UHGOPMAYU 0 2eoMempuyeckKux gueypax, npedcmasieHHyo
HA Yepmexncax,

® u300padicams uzyuaemvle Queypsbl 0m pyKu U ¢ HOMOWbIO KOMNLIOMEPHBIX UHCMPYMEHMO8.
HN3mepeHust M BHIYUCTICHUS

®  BbINOJHAMb UMEPeHUe OJIUH, PACCIMOAHULL, 8EIUYUH Y2ll08, C NOMOWbBIO UHCIPYMEHMO8 OJis U3MEPEHUl OJIUH U Y2l08;

®  BLIUUCAAMb NIOWAOU NPAMOY2OTILHUKOS, K8AOPAMO8, 00bEMbL NPAMOY2OIbHLIX NAPALLENeNnunedos, Kyooa.
B noBceHeBHOI KM3HU U NIPHU U3YYEHUH APYTUX MPEAMETOB:

®  BLIUUCAAMb PACCMOAHUS HA MECMHOCMU 8 CIMAHOAPMHBIX CUMYAYUAX, NIOWAOU YUACIMKO8 NPAMOY20TbHOU hopmbl,
00bEMBL KOMHAM,;

° 6bINOJIHANb I’ZPOCI’}’IGIZWMQ nOCMpOEHUA HA MeCmMHOCmUu, Heobxooumble 6p€d]le0L7 IAHCU3HU,
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®  OYeHUB8amb pamepwvl PealbHbIX 0OBLEKMOB OKPYHCAIOULe20 MUpA.
HUcropusi MaTeMaTUKH
o Xapaxmepuzosamuv 6K1a0 8blOAIOWUXCS MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U UHBIX HAYYHBIX 00]1acmel.
/-1 KJ1acc.
Aare0pa

Hcnonvzosams 1ipu pelieHUN MaTEeMaTUYECKUX 3a/1a4, UX 0OOCHOBAHUU U MIPOBEPKE HANIEHHOTO PEIICHUsI 3HAHUE O:

- HaTypaJIbHBIX, LEJIbIX, PALlMOHAJIbHBIX, UPPALIMOHAIIbHBIX, JE€HCTBUTEIIbHBIX YUCIIAX;

- CTENEHU C HATYypAJIbHBIMU MOKA3aTEeJISIMU U UX CBOMCTBAX;

- OJHOWIECHAX M ITpaBWIax JEUCTBUU C HUMU,

- MHOTOYJIEHAaX U NpaBUJIax ACHUCTBUI C HUMU;

- dopMyrax COKpamEHHOr0 YMHOXKEHUS;

- TOXKJIECTBAX; METOAAX JI0KA3aTEIbCTBA TOXK/IECTB;

- JIMHEWHBIX YPABHEHUAX C OHON HEU3BECTHOU U METOAAX UX PEILLICHUS;

- CHCTEMAX JIBYX JIMHEHHBIX YPABHEHUH C IByMS HEU3BECTHBIMHU U METOJIAX UX PELICHUS.

- Bvinonnsame 0evcTBUS ¢ OJJHOYJICHAMU U MHOTOYJICHAMU;

- Y3HA6amMb B BBIPAKCHHUSIX (POPMYIIBI COKPAIIEHHOTO YMHOKCHUS ¥ IPUMEHSATD HX;

- pack1aoviéams MHOTOUJICHBI HA MHOKUTEIH;

- 8bINONHAMb TOXKJIECTBEHHBIE MPE0OPa30BaHUS LIEJIbIX AIreOpandecKuX BhIPAKCHHUI;

- 00Ka3vl8amb MPOCTEUIIINE TOKICCTBA;

- HaxoO0umbs YUCJIO COYETAHUM U YHCIIO pa3MEILCHU;

- pewiams JTVHEVNHBIE YPABHEHUS C OHOM HEU3BECTHOM;

- pewiams CUCTEMbl [IBYX JIMHEWHBIX YPAaBHEHUM C JBYMS HEU3BECTHBIMU METOJIOM TMOJCTAHOBKH M METOAOM
anreOpanyecKoro CIOKEeHHUS;

- pewiamsb TEKCTOBBIE 33/1a4M C ITIOMOILBIO JIMHEUHBIX YPABHEHUM U CUCTEM;
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Haxo0ums PeleHus «KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 3a71a4, B KOTOPBIX UCIOJIB3YIOTCSI MATEMATUYECKHUE CPEJICTBA;
coz0asams TPOAYKT (pe3yibTaT MPOEKTHON NESITENbHOCTH), IJIi M3YYEHHs] W OMUCAHUS KOTOPOTO HCIIOIB3YIOTCS

MAaTCMaTUUICCKUC CPCACTBA.

7-# KJaacc.
I'eomerpusn

Hcnonvzosams IIpH PCIICHUN MAaTCMATUYCCKUX 3a/1av, UX 00OCHOBAHUH U IMPOBCPKC HaﬁﬂCHHOFO peIICHUs 3HAHHEC O:

OCHOBHBIX '€OMETPUYECKUX MMOHATUAX: TOUKA, IIPsIMas, INIOCKOCTh, JIy4, OTPE30K, JIOMaHasi, MHOIOYTI'OJIbHUK;
OIPEAEIICHUH YIJia, OUCCEKTPHUCHI YIIIa, CMEXKHBIX U BEPTUKAIbHBIX YIJIOB;

CBOMCTBAaX CMEXHBIX U BEPTUKAJIBHBIX YIJIOB;

OIpENIETICHUH PAaBEHCTBA T€OMETPUUECKUX (DUTYpP; MPU3HAKAX PABEHCTBA TPEYIOJbHUKOB;

TF€OMETPUUYECKUX MECTaX TOYEK; OMCCEKTpUCE yIila U CEPeAUHHOM MEPIEHIUKYISIPE K OTPE3KY KaK Ie€OMETPUYECKUX

MECTax TOYCK,

ONPEEIICHNN NapAJIIEIBHBIX NPSIMBIX; IPU3HAKAX U CBOMCTBAX MTApaJUICIIbHBIX MTPSMBbIX;

AKCHMOME NapaJIEIbHOCTU U €€ KPATKOM UCTOPUH;

(dbopMyIie CyMMBI YIJIOB TPEYT OJIbHUKA;

ONPEJIETICHNH U CBOMCTBAX CPEAHEN JIMHUN TPEYTOJIbHUKA;

teopeme Darneca.

lIpumensams CBOWCTBA CMEXKHBIX U BEPTUKAJIBHBIX YTJIOB IIPU PELIEHUH 3a/1a4;

HaxoO0umsv B KOHKPETHBIX CUTYaLUSIX PABHBIE TPEYTOJIBHUKH U JOKA3bIBATh UX PABEHCTBO;

yCmanasenueams NapajlieIbHOCTh MPAMBIX U IPUMEHSTh CBOKWCTBA NApaJUIEIbHBIX NPSIMBIX;

NpUMeHAmMsb TEOPEMY O CYMME YIJIOB TPEYTI'OJIbHUKA;

UCNONIb306aMb TEOPEMY O CPEIHEN JIMHUM TPEYTOIbHUKA U TeopeMy Paiieca Npu pelIeHNN 3a/1ay;

HAaxoo0umy PelieHus! «GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCIIOJIb3YIOTCSI MaTEMaTUYECKHUE CPEICTBA;
coz0asamsb TPOAYKT (pe3yibTaT NPOEKTHOM JAESITEIBHOCTH), JUII M3Y4YEHHS] M OIMCAaHUS KOTOPOI'0 HCIOJIb3YIOTCS

MATEMATUYCCKUC CPCACTBA.
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BrinyckHMK HAyYHTCsl B 7KJIacce (IS MCIIO0JIb30BAHNS B NMOBCEIHEBHO KN3HM U o0ecne4YeHUs] BO3MOKHOCTH YCIEIHOTO
NPOoI0JIsKeHHsI 00pa3oBaHusl HA 02a30BOM YPOBHeE)
JJIeMEeHTbI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKHU

e OmnepupoBaTh Ha 6a30BOM YPOBHE® OHSATHSMI: MHOXECTBO, SIEMEHT MHOXKECTBA, [IOJMHOXECTBO, IPHHAIICKHOCTD;

® 33/1aBaTh MHOKECTBA MEPEUUCICHUEM UX AJIIEMEHTOB;

e OnepupoBaTh HA OA30BOM YPOBHE MOHSITHUIMU: ONPEEICHUE, AKCUOMA, TEOPEMa, JI0Ka3aTeIbCTBO;

® [PUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI JJIsl TOATBEPKHEHUS CBOMX BHICKA3bIBAHUM.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPeIMETOB:

® HCIOJB30BaTh IrpaduuecKkoe MpeCTaBICHUE MHOKECTB ISl OMMMCAHUS PEAIbHBIX TIPOIIECCOB U SIBJICHUH, TP PEUICHUN
3a/1a4 JIPYyrux y4eOHbBIX IPEIMETOB.
Yucaa

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHUAMH: HATYpaJbHOE YKCIIO, IIEJI0€ YUCII0, OOBIKHOBEHHAS APOOb, JECATUUHAS
IpoOb, CMeIIaHHast 1po0b;

®  WCIIOJB30BaTh CBOMCTBA YMCEIN U NPABUIIA NEVCTBUN IPY BBITOTHEHUH BBIYUCICHUM;

® HCHOJIb30BaTh MPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOJIHEHUN BHIYUCICHUN U PEIICHUM HECTOKHBIX 3a/1a4;

®  BBINOJHATH OKPYIJICHUE PALIMOHAIBHBIX YUCET B COOTBETCTBUU C ITPaBUIIAMHU

® CpaBHMBATh YHUCJIA.
B noBcegHeBHOM KU3HU M NIPU U3YYEHHHU APYTUX NPEIMETOB:

® OIICHMBATh PE3YJIbTAThl BEIUMCICHUI [TPU PEIICHUU TPAKTHUECKUX 33/1a4;

®  BBINOJHATH CPAaBHEHUE YUCET B PEATbHBIX CUTYaIIUSX;

® COCTaBJIATh YUCJIOBBIC BHIPAXKEHUS MIPU PEUICHUH MPAKTUYECKUX 3aJ1a4 U 3aJ1au U3 IPYrux y4eOHbIX MPEAMETOB.
TosxkaecTBeHHbIE TPe00pPa30BaHUA

*3J1ech 1 jjajiee — pacio3HaBaTh KOHKPETHBIC PHMEPBI OOLIMX [IOHSTHIA 110 XapaKTEPHBIM MPH3HAKAM, BBITIOJIHSTE ACHCTBHS B COOTBETCTBUH C OIPEICICHAEM H IPOCTEHIINMA
CBOIICTBaMU MOHATUH, KOHKPETU3UPOBATh IPUMEPaMH OOIIKE TTOHATHS.
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e BbINONHATH HECIIOKHBIE MPE0OPa30BaHMs ISl BBIYMCICHUS 3HAYEHUN YMCIIOBBIX BBIPAXKEHHM, COJEPKAIUX CTENEHU C
HaTypAJIbHBIM IIOKA3aTeNEM;

®  BBINOJIHATH HECJIOXKHBIE IPe00pa30BaHUs LIEbIX BBIPAKEHUI: paCKpbIBATh CKOOKH, IPUBOJIUTh OJJOOHBIE CIIaraeMbI€;

® 1UCHOJB30BaTh (POPMYJIbl COKPALIEHHOTO YMHOXKEHHUS (KBapaT CyMMBbI, KBaJpaT Pa3HOCTH, PaA3HOCTh KBAJAPATOB) AJIS
YIPOILECHHS BEIYMCIICHUN 3HAYEHUM BBIPAXKEHUN
YpaBHeHUs M HEpaABEHCTBA

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHSTUSIMU: PABEHCTBO, YHCIOBOE PaBEHCTBO, YpaBHEHHE, KOPEHb YpPaBHEHUS,
pelieHre ypaBHEeHMs1, YUCIOBOE HEPABEHCTBO;

® [IPOBEPATH CIPABENIMBOCTD YUCIOBBIX PABEHCTB

® pelaTh CUCTEMbI HECIOXKHBIX JIMHEMHBIX YPABHCHUH;

® [IPOBEPATH, SABISAETCS JIU JAHHOE YUCIIO PEUICHUEM YPAaBHEHUS ;
B noBceqHeBHOM JKM3HU M IIPH U3YYE€HHHU APYTHX NPEJIMETOB:

® COCTaBJIATH U PelIaTh JIMHEHHbIE YPABHEHUS NIPU PELICHUH 33a4, BO3HUKAIOUINX B APYTUX YUEOHBIX NPEAMETaX.
DyHKIUU

e Haxonute 3HaueHne QyHKIUHU 1O 33JaHHOMY 3HAUEHUIO apTyMEHTa;

® HaxOJUTh 3HAYEHHE apryMEHTa I10 33JJaHHOMY 3HaYEHUIO (YHKIIUU B HECIOKHBIX CUTYaIUsX;

® OIpeAcNATh IIOJIOKEHUE TOYKUM IO €€ KOOPAMHATAM, KOOPAMHATBI TOYKH II0 €€ IOJIOKEHUI0 Ha KOOPIMHATHOM
IIJIOCKOCTH;

® CTpouTh rpauiK TUHEHHONU PYHKIINN

e OnpenenITh NpUOIMKEHHBIE 3HAUEHNS KOOPAMHAT TOUKH IepecedeHus rpaukoB GyHKINUN
B noBceaqHEeBHOM KU3HU M IIPU U3YYEHHHU APYTUX NPEAMETOB:

®  ICIOJIb30BaTh IPa(UKHU peanbHBIX MPOLIECCOB M 3aBUCUMOCTEH /ISl OTIPEAeNIEHUSI UX CBOMCTB |

® CIIOJIB30BAaTh CBOMCTBA JIMHEHHOW (DYHKIIMU U €€ rpauK Mpu pelIeHUH 3a1a4 U3 APYruX y4eOHbIX MPEIMETOB.
CraTucTika M TeOpusi BepOsATHOCTENH
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e liMeTp mpencTaBiIeHUE O CTATUCTUYECKHUX XapaKTEPUCTHUKAX, BEPOSTHOCTH CIYyYaWHOrO COOBITHS, KOMOMHATOPHBIX
3a/1a4ax;

e pemiath NpocTeiIne KOMOMHATOPHBIE 3aa4l METOOM IIPSIMOr0 U OPraHU30BAHHOIO Iiepedopa;

® [PEJCTaBIATH JJAHHBIE B BUE TaOJIUL, 1Uarpamm, rpaukos;

® 4YHUTaTh MHPOPMAILIKIO, IPEACTABICHHYIO B BUJE TaOIUIIbI, TUArpaMMBbl, Tpaduka;

¢ OHpeAcCiIATbh OCHOBHBIC CTATUCTHUUCCKHUC XaPAKTCPUCTUKHU YU CIIOBBIX Ha60pOB;

B noBceqHeBHOM JKM3HU M NIPH U3YYE€HHHU APYTHX NPEJIMETOB:

® OLICHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOJIOM NIEpedopa;

® CpaBHUBAaTbh OCHOBHBIE CTAaTUCTUYECKHE XapPAKTEPUCTUKH, IOJYYECHHBIE B IIPOLIECCE PEILEHUS NPHUKIAIHON 3adadd,
M3YYEHUS PEAIbHOTO SIBJICHHUS;
TexcrToBbIe 3a12a4n

e PemaTh HECIOXKHBIE CIO’KETHBIE 3a/1a4M Pa3HbIX TUIIOB Ha BCe apu(pMeTnyecKue NencTBus;

® CTPOUTH MOJIEJIb YCJIOBHS 3a7auu (B BUI€ TaOIUIIbl, CXEMbI, PUCYHKA WM YPAaBHEHHUS ), B KOTOPOH JaHbl 3HAUEHHSI IBYX
13 TPEX B3aMMOCBSA3aHHBIX BEJIMYMH, C LIEJIBIO MIOMCKA PELICHUS 3a/1a4U;

® OCYILIECTBIISITH CIIOCOO MOKCKA PEHICHHs 3a7a4, B KOTOPOM PacCyJA€HHE CTPOUTCS OT YCJIOBUS K TPEOOBAHUIO WU OT
TpeOOBaHUS K YCIOBUIO;

®  COCTaBJIATH IUIAH PELICHUA 3a1a4H;

®  BBUIEIATH 3Tallbl PELICHUS 33]1a4U;

® UHTEPIPETUPOBATH BBIUNCIUTEIBHBIC PE3YJIBTATHI B 33/1a4€, UCCIIEI0BATh MTOJIy4YCHHOE PEIICHHE 3a1a4H;

® 3HATh pa3IM4YMe CKOPOCTEN 00BEKTA B CTOSIUYEH BOJIE, IPOTUB TEUEHUS U 110 TEUECHUIO PEKH;

® pelaTh 33/1a4¥ Ha HaXO0XKICHHE YaCTH YKCIIa U YKCIIa MO €r0 YacTu;

e pemiaTh 3aJa4M Pa3HbIX TUNOB (Ha paboTy, HA MOKYIKH, HA JBUKEHHUE), CBA3BIBAIOLIUX TPHU BEIUYMHBI, BBIIEISATH 3TH
BEJIMYMHBI U OTHOLICHUS MEXIY HUMU;
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® HaxXOJUTh MPOLEHT OT YMCIA, YHUCIO MO MPOLEHTY OT HEro, HaXOAUTh NPOLEHTHOE CHIXKEHHE WM TPOLIEHTHOE
MOBBIILIEHNE BETUYNHBL;

® peIaTh HECIOXKHBIE JIOTHYECKUE 3aJa4l METOZOM PACCyKICHUM.
B noBceqHeBHOM JKM3HH M TIPH U3YYCHHHU APYTHX NMPEIMETOB:

®  BBIIBUIaTh FMIIOTE3bI O BO3MOXHBIX MPEAEIbHBIX 3HAUEHUSIX UCKOMBIX B 33/1a4€ BEIMYUH (JeJ1aTh MPUKUIIKY).
I'eomerpuyeckue purypbl

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

® U3BJIEKATh HHPOPMAIIHIO O TEOMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YePTEKax B IBHOM BHUJIE;

® MPUMEHATH AJS PEUICHHS 3a/1a4 TeoMeTpruieckue (PaKThl, €CIIM YCIOBHS UX MPUMEHEHUS 3aJjaHbl B IBHOH (QopMe;

e pemiaTh 3a/1a4M Ha HaX0XK/IEHUE T€OMETPUUYECKUX BEJTMUMH 10 00pa3liaM UiIH allrOPUTMaM.
B noBceqHeBHOM KM3HU M NIPH U3YyYECHUHU APYTHX NPEIMETOB:

® ICIOJIb30BaTh CBOMCTBA TE€OMETPUYECKUX (UTYyp ANl pelIeHUs] THUIOBBIX 3a7a4, BO3HUKAIOIIUX B CHUTYaIHsIX
IIOBCEIHEBHOM KM3HU, 33]1a4 MPAKTUYECKOr0 COAEP/KAHMS.
OTHO1ICHUA

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHSAMH: PaBEHCTBO (UTYp, paBHbIE (UTYpHI, PAaBEHCTBO TPEYTrOJIbHHUKOB,
[apaJJIENbHOCTD MPSMBIX, IEPIEHAUKYISIPHOCTD MPSMBIX.
B noBceqHeBHOM JKM3HU M NIPH U3YyYECHHHU APYTHX NPeEJIMETOB:

®  JCHOJIB30BaTh OTHOLIEHUS IS PEIICHUS MPOCTEMIINX 3a/1a4, BOSHUKAIOUINX B PEaIbHON KU3HMU.
N3mepeHust M BBIYUCICHUSA

e BbINONHAT U3MEPEHHE JITUH, PACCTOSIHUI, BEJIMYHH YTJIOB, C TOMOUIBI0O HHCTPYMEHTOB JIJISl U3BMEPEHUMN JUIUH U YTJIOB;

® MpuUMEHATh (OPMYNBI MEpUMETpa, IUIoMAnAd U 00bEMa, TUIOMIAN MOBEPXHOCTH OTICIBbHBIX MHOT'OTPAHHUKOB MpPHU
BBIYHCIICHUSX, KOTJ1a BCE JaHHbIE NMEIOTCS B YCIIOBUU;
B noBcenHeBHOM KM3HU M NIPH U3YyYECHHHU APYTHX NPEJIMETOB:
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® BBIYUCIATH PACCTOSIHUSA HAa MECTHOCTHM B CTAHJAPTHBIX CHUTYalMSAX, IUIOIIAANA B MPOCTEUIIMX CIIy4yasx, NPUMEHSATH
(bopMyIibl B MPOCTEUIIINX CUTYALUAX B TIOBCEIHEBHON KU3HU.
I'eomeTpuyeckue nocTpoeHust
e l300paxkaTh TUIOBBIE MIIOCKKE (GUTYPHI U GUTYPHI B MPOCTPAHCTBE OT PYKHU U C MOMOIIbIO HHCTPYMEHTOB.
B noBceqHeBHOM KU3HU M IIPU U3YYEHHHU APYTUX NPEAMETOB:
®  BBINOJIHATH NPOCTEHIINE IOCTPOEHUSI HA MECTHOCTH, HEOOXOUMbIE B PEAIbHON KU3HU.
I'eomeTpuyeckue npeodpazoBaHus
e Ctpouts QpUrypy, CAMMETPUUHYIO JTaHHON UTrype OTHOCUTENHLHO OCH U TOUYKHU.
B noBcegHeBHOM KU3HU M IIPU U3YYEHHHU APYTUX NPEIMETOB:
® pAaCMO3HABaTh ABMKEHUE OOBEKTOB B OKPYKAIOIIEM MHUPE;
® pacno3HaBaTh CHMMETPHUYHBIE (PUTYpPBI B OKPY>KAIOIIEM MHpE.
Hcropuss MmaTeMaTUKHU
e OnuceIBaTh OTACIIBHBIE BBIIAIOIINECSA PE3YIIbTAThI, TOJIYYEHHBIE B XO/I€ Pa3BUTHUS MATEMATUKH KaK HAYKU;
® 3HATh IIPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C OTEUECTBEHHON U BCEMUPHOU UCTOPUEH;
® [IOHMMATh POJIb MAaTEMATUKH B pa3BuTuu Poccun.
MeTtoabl MAaTEMATHKH
e BpiOupaTh NOAXOASAIIMN U3y4YEHHBINH METOJ JJIsl PELICHUH U3YUYEHHbBIX THUIIOB MAaTEMATHYE€CKUX 337124,
e [lpuBoauTh HpUMEpPHl MAaTEMATHYECKHUX 3aKOHOMEPHOCTEW B OKPYXKAIOWIEW IEHCTBUTEINBHOCTH W IPOU3BEIACHUAX
HCKYCCTBA.
BpInyCKHMK NMOJYYUT BO3MOKHOCTh HAYYHMThCH B 7 Kjacce JJs1 o0ecnied4eHUs] BO3MOKHOCTH YCIEIIHOIO NMPOAOJIKeHUSs!
oOpa3oBaHusi HA 0230BOM M YIJIyOJIEHHOM YPOBHSIX
DJIEMEHThI TEOPUHM MHOKECTB H MATEMAaTHYECKOM JIOTUKHU
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6
L4 Onepupoeamb NOHAMUAMU. onpec)eﬂenue, meopema, axKcuoma, MHOHCeCme0o, XapaKkmepucmuku MHOoMcecmed,
AJleMEeHM MHOoJIcecmed.

® onpeodensamb NPUHAOLEHCHOCIb INIEMEHMA MHONCECMEBY, 00EOUHEHUIO U NEPECEYCHUIO MHOIHCECE,
®  3a0a6amb MHOICECBO C NOMOUWBIO NEPEYUCTIEHUS INEMEHINO8, CIOBECHO20 ONUCAHUSL,
® Ccmpoumbs 6blCKA3bIEAHUS, OMPUYAHUSA BbICKA3LIEAHUIL.
B noBcegHeBHOM KU3HU U IIPU U3YYEHHHU APYTUX NPEIMETOB:
® Ccmpoums YenouKu yMOo3akI04eHUl Ha OCHO8e UCNONb308AHUA NPAGUT TOSUKU,

®  UCnOoib306ANTb MHOJMCECMEA, onepayuu ¢ MHoaxcecmeamu, uUx 2pagbuqe01<oe npedcmaeﬂeﬁue 015 onucauus PEeAIbHbLX
npoyeccos u SGIeHUU.

Yucaa
o Onepuposamsb NOHAMUAMU. MHONCECTNEO HAMYPATILHBIX YUCEN, MHOICECMBO YeblX YUCell.
®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,
®  GLINOJIHAMb GLIYUCTCHUS, 8 MOM YUCLE C UCNONIb30BAHUEM NPUEMOB PAYUOHATbHBIX BbIYUCTEHULL
®  GLINOJHAMb OKPY2IeHUE PAYUOHATILHBIX YUCETL C 3A0AHHOU MOYHOCMbIO,
®  YNopsa0ouU8amsv Yucid, 3aNUCAHHbBIE 8 8U0e 0ObIKHOBEHHOU U 0eCAMUYHOU OpodU,
e naxooumo HOJ/[ u HOK uucen u ucnonvzosamo ux npu peuwieHuu 3a0ad.
B noBcenHeBHOM KM3HU M TIPH U3YyYE€HHHU APYTHX NMPEIMETOB:

® NpuMeHAmMb NPAGULA NPUOIUNCEHHBIX BbIMUCICHUL NPU peueHUuU NpaKmudeckux 3a0ay U peuweHuu 3a0ay Opyeux
VUEOHbIX NPeOMemos;

®  BLINOJHAMb CPABHEHUE Pe3YIbIMAmMO8 GbIUUCTIeHUL NPU peuleHUU NPAKMUYECKUX 3a0a, 8 MoM YUcie NPUOTUNCEHHBIX
B8bLIYUCTCHULL,

6 N N
31ech U Jajee — 3HaTh ONpEJIE/ICHHE MMOHSTHS, YMETh MOSICHATH €r0 CMBICI, YMETh UCIIOJIb30BATh MOHSITHE M €r0 CBONCTBA MPH MPOBEACHUH PACCYXKACHHIA, I0Ka3aTEIbCTB,
peLIeHUH 3a/1ad.
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® CcoCmasnamv U OYEeHUBAMb YUCI0BbLE BbIPANCEHUS NPU PeleHUul NpaKmudeckux 3a0ay u 3a0ay u3 opyeux yueOHvix
npeomemos,

®  3aNUCLIBAMDb U OKPY2IAMb YUCLO8ble 3HAYEHUS PeATIbHbIX 8eUYUH C UCNOIb30BAHUEM PA3HBIX CUCTEM USMEPEHUS.
ToxknecTBeHHbIE TPe00pa30BaHUA

o Onepuposams NOHAMUAMU CIMENEHU C HAMYPATLbHbIM NOKA3amenem;

®  GLINOIHAMb NPEeoOPA30BAHUS YENbIX BbIPANCEHULL: OelCMEUsl ¢ 0OOHOUIeHAMU (CLOJdCEeHUe, SblYUmanue, YMHONCEHUE),
Oeticmeusl ¢ MHO2OUIeHaMU (C0JICeHUe, GblUUMAaHUe, YMHONCEHUE),

®  GLINOJHAMb PA3NONCEHUE MHO2OUNIEHO8 HA MHONCUMENU OOHUM U3 CNOCO008: 8blHeceHUue 3a CKOOKY, cpYNnuposKd,
UCNOIb308aHUE POPMYTI COKPAUJEHHO20 YMHONCCHUS,

®  gvlOenAMb KBAOPAN CYMMbL U PAZHOCIU OOHOUICHO8,

®  gblOenAMb KBAOPAM CYMMbL UNU PASHOCMU O8YYIEHA 8 BbIPAICEHUAX
B noBceHeBHOM KU3HH M TPH U3YYEHUH APYTUX MPEIMETOB:

®  GLINOIHAMb NPEOOPA30BAHUS ANCEOPAUUECKUX BbIPANCEHUL NPU PeleHUU 3a0ay OpYeUx Y4eOHbIX npeomemos.
YpaBHeHUs] U HEPABEHCTBA

e Onepuposams NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, KOPEHb YPABHEHUS.

® pewamb quHelHble YPAGHEHUs U YPABHEHUS, CB0OUMDbLE K TUHEUHbIM C NOMOWBIO MONCOECHBEHHBIX NPEOOPA308AHULL

®  pewamv ypasHeuus CnoCoOOOM PA3N0NCEHUS HA MHONCUMETNU,
B noBceqHeBHOM KM3HU M NIPU U3YyYE€HHHU APYTHX NMPeEIMETOB:

® CcoCcmaegnamv u peulams JuHelnble YPaeHeHUs, K HUM C800uuUecs, Cucmembl TUHEHbIX YPAGHEHUL,

®  GLINOJHAMb OYEHKY NPA8OON00oOuUs pPe3yIbmamos, NOLYYAeMblX NpU peueHUul JTUHElHbIX VPAGHeHUU U cucmem
JIUHEUHBIX YPABHEHUU NPU peuleHUulU 3a0ay Opyeux yueOHvlX npeomMemos;

® gulOUpamMb COOMBEMCMBYIOWUE VPAGHEHUS, UX CUCMEMbl Ol COCMABNIEHU MameMamuieckol Mooenu 3a0aHHOl
PeanvbHOU cCumyayuy Ui NPUKIaoHou 3a0aqu,
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®  yMemb UHMEPNpPemuposamsd NOJIYYEHHbIL NPU peuleHUUu YPAGHeHUsl, CUCMeEeMbl pe3yabmam 6 KOHMeKCcme 3a0aHHOL
PeanbHOU CUmyayuy Uiy NPUKIAOHoU 3a0a4u.

DyHKIUU
o Onepuposamov NOHAMUAMU. PYHKYUOHANbHAS 3ABUCUMOCTb, PYHKYUL, paduK GYHKYUU, cnocodwl 3a0anus QyHKYuu,
apeymenm u 3HaveHue QyHKyuu, 001acms onpeoeneHus: U MHOMICeCmeo 3Ha4eHull yHKyuu.

® cocmasnams YpaGHeHus NPAMOU NO 3A0AHHBIM VCIOBUAM. NPOX0oOAuel uepe3 08e MOYKU C 3A0AHHLIMU
KOOpOUHamamu, npoxoosueli yepez OaHHy10 MOYKY U NapaiielvbHou OAHHOU NPSAMOU;

B HOBCCI{HCBHOﬁ KU3HU M IIPH U3YHYCHHUH IPYIuX NMpeamMeToB:

®  ULIIOCMPUPOBANb C NOMOUWBIO 2PAPUKA PeanbHyI0 3a8UCUMOCTb UTU HPOYECC NO UX XAPAKMEPUCTNUKAM,
TexkcToBBIE 3a1a4YU

e Pewamo npocmole U CloasHCHble 3a0ayu PA3HbIX MUnoe, a maxkakce 3a0a4u NOBbLIUEHHOLL mpydﬂocmu;

®  UCNONL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CILONCHBIX 3a0ay O/l NOCMPOEHUsL NOUCKOBOU CXeMbl U
peuienus 3a0auy;

®  paziuuams MoOeib MEeKCma U MoOelb peuleHuss 3a0ayu, KOHCMPYyuposamv K O0OHOU MOOeiU PeueHuss HeCl10NCHOU
3a0a4u pasHvie Mooeiu mexcma 3a0avu,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peleHUs 3a0ay (om mpebo8aHus K yCi08Uio U 0m YCi08us K mpebosaHur),
®  MOOeIUPOBAMb PACCYHCOCHUS. NPU NOUCKE PeUleHUsl 3a0ay ¢ NOMOWbIO 2pagdh-cxembl,
®  8blOCNAMb IMANBL PEULeHUS. 3A0AUU U COOEPHCAHUE KAHCO020 dDMANA;

®  ymembo 6bl6updl’7lb ONMUMATLHBLUL MEMOO pewerus 3a0a4u U 0CO3HABAMb 6bl60p Memoc)a, paccmampueanto pasjiuirnsle
Memodbz, HAX00Umb PA3HblE PeuleHUs 3a0aqu, €CJjiu BO3MOIHCHO,

®  aHANU3UpPOBamMv 3ampyOHeHUsl NPpU peuleHUU 3a0ay;

®  GBLINOIHAMb PA3IUUHbIE NPEO0OPA3068aAHUS NPEONONCEHHOU 3a0ayl, KOHCMPYUpo8ams HOGble 3a0adu U3 OAHHOU, 8 MOoM
yucne obpammoie;
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®  UHmMEpPNPemupo8amsb BbIYUCIUMEIbHbLE Pe3YIbmamyl 8 3adaye, Ucce008ams NOLYUYeHHOe peuleHue 3a0a4u,

®  QHANU3UPOBAMb  BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACHONONCEHUSI 08YX 00beKmo8 U U3BMEHeHUue Ux
Xapaxkmepucmuk npu COBMECMHOM OBUJCEHUU (CKOPOCMb, 8peMsl, pAcCmosiHue) Npu peulenuu 3a0ay HA O08UdCeHUue 08yX
00beKmMo6 Kak 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTIEHUSX,

®  UCCIe008amb BCEBO3MOJCHbIE CUMYAYUU NPU peueHulu 3a0ad Ha O08UdceHue no peke, paccMampueéams pasHble
cucmemuvl omcuéma;

® pewambs pazHoOOPA3HLIE 3A0AYU KHA YACTIUY,

® pewamsb u 000CHOBHIBAMb CB0E peuleHle 3a0ay (8bl0elAmb MAMeMamuyecKylo 0CHO8Y) Ha HAXOHCOeHUue YaACU YUCld
U YUCTIA NO €20 YACU HA OCHOBE KOHKPEMHO20 CMbLCIA OpoOU,

® 0co3HABaAmMb U O0OBACHAMb UOCHMUYHOCIb 3A0aY PA3HLIX MUNOS, CEA3BIGANWUX MPU BelUYUHbl (Ha pabomy, Ha
NOKYNKU, HA O8UXCEeHUe). BbloeNamb MU GeUYUHbL U OMHOUIEHUS MeHCOy HUMU, NPUMEHAMb UX HNpU peuleHuu 3aoau,
KOHCMPYUpo8ams coOCmeeHHbvle 3a0ay YKA3AHHbIX MUNos;

® pewams 3a0a4u HA NPOYEHMDL.

® pewams jocuiecKue 3a0a4u pasHulMU cnocoodamu,
B noBceHeBHOI )KM3HU M TPHU U3YYE€HHH APYTHX NMPEIMETOB:

®  gblOeNAMb NpU peueHul 3a0a4 Xapakmepucmuky paccmampusaemol 8 3a0ave CUmyayuu, OmiuyHvle om peailbHbIX
(me, om KOMOPwIX AOCMPALUPOBATIUCH), KOHCIPYUPOBAMb HOBbIE CUMYAYUU C YUEMOM IMUX XAPAKMEPUCTIUK,

® pewamsv U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PEalbHblX CUMYaAyull, 8 KOmMopbvlx He mpebyemcs
MOYHBIL BLIYUCTUMEILHBLU Pe3YIbIMam,
CraTucTika M Teopusi BepOosiTHOCTEMH

e Onepuposamv NOHAMUAMU: CMONOYamMble U KPY208ble OUASpAMMbl, MabaUybl OAHHBIX, CpeoHee apughmemuyeckoe,
Meouana, Hauboavulee U HauMeHbUee 3HaA4YeHUsl 8blO0PKU, PA3MAX 8bIOOPKU;

® u3gIeKamv UHpopmayuro, NPeOCMasieHHy0 8 mabauyax, Ha OUALPAMMAax, spapurax;

® cocmagnams madbauysbl, CMpoums OUAZPaAMMblL U 2PAPUKU HA OCHOBE OAHHBIX,
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® pewams 3a0a4u HA BbIYUCTIEHUE 8EPOSMHOCIU C NOOCUEMOM KOIUYECMBa 8aPUAHMO8 C NOMOUbIO KOMOUHAMOPUKU.
B noBcexHeBHOM KU3HH ¥ TPH U3YYEHHHU APYTUX NMPEIMETOB:

®  u36IEKAMb, UHMEPNPEMUPOBAMb U NPEOOPA308bIBAMb UHDOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX,
epagukax, ompaxcarowiyro c8oUCMEa U XapaKmepucmuku peaibHulX NPoYeccos U A61eHUU;

® onpedenamsv CMamMucmudecKue XapaKxmepucmuku 6blOOpoK Nno mabauyam, Ouazpammam, cpaguxkam, 6bINOJIHAMb
CpasHeHue 8 3a8UCUMOCMU OM Yelu peueHUs 3a0a4u,

®  OyeHuBamv 8ePOSMHOCMb PEdbHbIX COOLIMULL U S6TEeHULL.
I'eomeTpuyeckue purypbl

e Onepuposams NOHAMUAMU 2EOMEMPULECKUX PUSYD;

®  u3GIEKAMb, UHMEPNPEMUPOsams U Npeodpaz0eviéams UHGOPMAYUIO O 2eOMemPUUecKUX Gueypax, npeocmasieHtyio
Ha Yepmedtcax;,

® npumensAmb 2eomempuueckue Qakmel 0N peuweHus 3a0ady, 8 MOM 4ucie, npeononazarujux HeCcKOIbKO WA208
peulerus,

* popmynuposams 6 NpOCMEUUUX CYHAAX CBOUCMBA U NPUSHAKU (ucyp;

®  00KaA3bI8AMb 2eOMEMPUYECKUe YMBEPHCOCHUSL,

® grademvb CMAHOAPMHOL Klaccupurayueli n1ockux gueyp (mpey2oibHUKos).
B noBceHeBHOI KM3HU M NIPH U3YyYE€HHHU APYTHUX MPEIMETOB:

®  UCNONB308aMb CEOUCMBA 2eoMempudecKux ¢ueyp Ol peulenus 3a0ay NpaKmuyecko2o Xxapakmepa u 3a0ad us
CMENCHBIX OUCYUNTIUH.
OTHO1ICHUA

o Onepuposamv NOHAMUAMU: DPABEHCMBO (hueyp, pasHvle ¢huaypvl, pPABEHCMEO MPeEY2OIbHUKOS, NAPALLETbHOCHb
NPAMBIX, NePREeHOUKYISAPHOCTNb NPIMDBIX.
B noBceHeBHO KM3HU M NIPU U3YyYE€HHHU APYTHUX NMPEIMETOB:

®  UCNONB308aMb OMHOUIEHUs OJisl peulenUsl 3a0ay, 603HUKAIOWUX 8 PealbHOU HCUSHUL.
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N3mepenusi U BHIYUCIEHUSA

e Onepuposamv npeocmagienusmu o OnuHe, niowjaou, obvéme kax geruuunamu. llpumensams gopmynvl niowaou,
00véMa npu peuleHuu MHO20ULA208bIX 3A0a4, 8 KOMOPbIX He 6ce OaHHble NpedCmAasieHbl SIBHO, a mpedyIom GblYUCIeHUl,
onepuposamu 00J1ee WUPOKUM KOTULECMBOM (YOPMYI ONUHBL, NIOWAOU, 00BEMANPOBOOUMb NPOCHIbIE BLIYUCTIEHUS HA 0OBLEMHBIX
menax;,

® opmyruposams 3a0auu Ha BbIYUCTIEHUE OIUH, NaoWadell U 00bEMOB U peulams UXx.
B noBceHeBHOM KM3HU M NIPU U3YyYE€HHHU JPYTHUX MPEIMETOB:

®  POBOOUMb BLIUUCTICHUS. HA MECIHOCTIU,

® npumeHsmsb POPMYIbl NPU BIYUCTICHUIX 8 CMENCHBIX YUEeOHBbIX NPeOMemax, 8 OKpylcarowel 0elucmeumeibHOCHU.
I'eomeTpuyeckue nocTpoeHust

e Uszobpadxcame ceomempuieckue Quaypvl N0 MeKCmo8OMY U CUMBOIbHOMY ONUCAHUIO,

®  C80D0OHO OnEpUPOBaAMb YePMENCHLIMU UHCMPYMEHMAMU 8 HECTIONCHBIX CLYUASX,

®  GLINOJIHAMb NOCMPOEHUS MPEY2OIbHUKOS, NPUMEHAMb OMOelbHble Memoobl NOCMPOeHUN YUPKYIeM U JIUHEUKOU U
npo8oOUMsb npocmeuuiue UCcie008aHUs YUCIa peuleHul;

® u300padicamv munogvie NIOCKUe ueypvl U 00veMHble meid ¢ NOMOWbI NPOCMEUUUX KOMNbIOM EPHBIX
UHCMPYMEHMO8.
B noBceqHeBHOM KM3HU M NIPU U3YyYE€HHHU APYTHX NMPeIMETOB:

®  GLINOIHAMb NPOCMelUe NOCMPOEHUsL HA MeCIHOCMU, He0OX00UMble 8 PEANbHOU HCUSHU,

®  OyYeHUBamb pamepsl PealbHbIX 00BbEKMO8 OKPYIICAIOUec0 Mupa.
HcTropus maTeMaTHKHU

e Xapakmepu3oamwv 6K1a0 8blIOAIOWUXCL MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX obacmel;

®  NOHUMAMb PONbL Mamemamuxu ¢ pazsumuu Poccuu.
MeToabl MaTEMAaTHKH

o Ucnonv3ysa uzyuennvie Memoovl, npo8ooUmMs 00KA3amenbCmeo, 8blNOIHAMb ONPOBEPHCEHUE;
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®  8blIOUPAMb U3YYEHHDBIE MEMOObL U UX KOMOUHAYUU OJIS1 peuleHUs MamemMamuyeckux 3a0ad,
®  UCNONBL308AMb MAMeMamuiecKue 3HaHus OJisl ONUCAHUSL 3AKOHOMEPHOCMeEU 8 OKpycaowel O0elucmeumenrbHOCmuy U
NpouU38e0eHUsIX UCKYCCMBA,
®  NpUMEHAMb Npocmeluiue NpoSPAMMHbIE CPeOCmea U INeKMPOHHO-KOMMYHUKAYUOHHbIE CUCMEeMbl NPU peuleHul
mamemamuyeckux 3a0au.
8-# kJacc.
Auaredpa
Hcnonvzosams TIpU pEIICHUH MaTEeMaTHIECKUX 3a/1a9, UX 0OOCHOBAHUH U IIPOBEPKE HAMICHHOTO PEIICHUSI 3HAHUE O:
- anreOpanyecKkou 1podu; OCHOBHOM CBOWCTBE ApOOH;
- TpaBUJIax JACHCTBUM ¢ aireOpandecKuMu ApoOsiMH;
- CTEIEHSX C IeJIBIMU MOKa3aTEeIsIMH U UX CBOICTBAX;
- CTaHJapTHOM BUJIE YNCJIA;

- Qynkumax y=kx+b, y=x?, y= K , IX CBOMCTBax M rpadukax;
X

- TIOHATHH KBaJPaTHOrO KOPHA U apu(hMETUYECKOI0 KBAJPATHOI'O KOPHS;

- CBOICTBaxX apu(PMeTHueCcKrX KBAJIPATHBIX KOPHEH;

- gynkumun y =+/x , €é cBOMCTBax u rpaduke;

- dopmyIie s KOpHEH KBapaTHOTO YpaBHEHUS;

- Teopeme Buera 115 npuBe1€EHHOIO U 00IEro KBaAPaTHOIO YPaBHEHMUS;

- OCHOBHBIX METOJAaX PELICHUS LENbIX PALIMOHAIIBHBIX YPABHEHUIN: METOAE PA3JIOKEHUS HA MHOKHUTEIIN U METOJIE 3AMEHBI
HEHU3BECTHOM;

- METO/Ie pelIeHus APOOHBIX PallMOHAIBHBIX YPaBHEHUH;

- OCHOBHBIX METOJIaX PEIICHUSI CUCTEM PaIlMOHAJIBHBIX YpaBHEHUH.

- Coxkpawams anrebpandeckue Apoou;

- 8bINOIHAMb apu(PMETHUECKUE TCUCTBUS C ANITreOpandecKUMH IPOOSIMHU;
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- UCNOJIb306aMb CBONCTBA CTEICHEH C LCJIBIMU ITOKA3aTCIIAMU ITIPpHU PCHICHWH 3a1a4;
- 3anuceieamsv 4UCila B CTAHIAPTHOM BHUC,
- 8blnoJiIHAMb TOXKIACCTBCHHBIC HpCO6p&30BaHI/IH palrOHAJIbHBIX BprEl)KCHPIfI;

o k .
- cmpoumps rpaduku GyHKUMI y =kx+b, y=x?, y=— M MCIIOIB30BaTh MX CBOICTBA NPH PEIICHUH 3a/1a4;
X

- gblyUCAAMb APUPMETHUECKUE KBAIPATHBIE KOPHU;

- npuMeHsimsb CBONCTBA apu(METHIECKUX KBAIPATHBIX KOPHEH MPHU PEIICHUN 3a/1a4;

- cmpoums TpaduK QYHKIUK y =+/X U UCIOJB30BaTh €ro CBOWCTBA MPH PELICHUH 33/1ay;

- peuiamsv KBaJAPATHbIC YPABHEHUS;

- npumeHnsms TeopeMy Buera npu peueHuu 3a1ay;

- pewiams UEINbIE PallMOHATIBHBIE YPABHEHUS METOI0M Pa3JI0KEHHSI HA MHOYKUTEIN U METOJOM 3aMEHbl HEM3BECTHOM;

- pewiams APOOHBIE YPABHEHUS;

- peuiams CUCTEMBI PAllMOHAJIBHBIX YPABHEHU;

- peuiams TEKCTOBBIE 331441 C TIOMOIIbIO KBAJIPATHBIX U PAIIMOHATBHBIX YPABHEHUHN U UX CUCTEM;

- HaxoO0umby PelIeHHs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a]1a4, B KOTOPBIX UCIOJIB3YIOTCSI MaTEMaTUUYECKUE CPENICTBA;

- co30agamb TPONYKT (Ppe3yJabTaT MPOEKTHOW JESITENbHOCTH), NI W3YUYEHHUS] M OMNHCAHUS KOTOPOr0 MCHOJIb3YHOTCS
MaTeMaTUYeCKHUe CPEACTBRA.

8- Ki1acc.
I'eomerpus

Hcnonvzo6ams ipy pelICHUH MaTeMaTUYECKUX 3aa4, UX OOOCHOBAHUM U MPOBEPKE HANICHHOTO PEHICHUs] 3HAHHE O:
- OmpeNleNIeHUH napajiieorpaMma, pomoa, IpsSMOYyToJIbHUKA, KBaJpaTa; UX CBOMCTBAX U MPU3HAKAX;

- ONpENIEICHUH TPANEINU; AIEMEHTaxX Tparelurun; TEOPEME O CPEAHEN JTUHUN TPAIICLNH;

- OMpPEIENICHUH OKPYXKHOCTHU, Kpyra U UX 2JIEMEHTOB;
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- TeopeMe 00 U3MEPEHUU YTIIOB, CBSI3AHHBIX C OKPYKHOCTBIO;

- ONpPEJCICHUN M CBOMCTBAX KacaTeJbHBIX K OKPY)KHOCTH; TEOPEME O PABEHCTBE JBYX KacaTeJIbHBIX, MPOBEAEHHBIX W3
OJIHOM TOYKH;

- ONPEAECICHUHU BIMCAHHON U ONIMCAHHOM OKPYXKHOCTEH, UX CBOMCTBAX;

- OMpEJICTICHUH TPUTOHOMETpUYECKHe (PYHKIIMU OCTPOTO YIJIa, OCHOBHBIX COOTHOIIICHUM MEXTY HUMU;

- IpuéMax pelieHus NPSMOYTOJbHBIX TPEYTOJIbHUKOB,;

- TPUTOHOMETPUYECKUX PYHKIUAX yrioB oT 0 1o 180°;

- TeOpeMe KOCUHYCOB U T€OPEME CUHYCOB;

- IpuéMax pelIeHus! MIPOU3BOJIbHBIX TPEYT OJIbHUKOB,;

- (opmynax 1 TIOMIAIU TPEYTOJIbHUKA, TTapajuiesiorpaMma, Tpamneluu;

- Teopeme [lTudaropa.

- [Ipumensims pU3HAKU U CBOMCTBA MapajuieorpaMma, poM0a, MpsSMOyToJibHUKA, KBaJipaTa IpH PEIICHUH 3a]1a4;

- pewiamsb IPOCTENIINE 3a]]a41 HA TPAICLHIO;

- HaxoO0ums TPaAyCHYIO MEPY YIJIOB, CBSI3AHHBIX C OKPYKHOCTBIO; YCTAHABIMBATH UX PABEHCTBO;

- npumeHsmMb CBOWCTBA KacaTeNIbHBIX K OKPY>KHOCTH TPHU PEIICHUU 3a/1ay4;

- peuiams 3aJ1a4u HA BIMCAHHYIO U OMMCAHHYIO OKPY>KHOCT;

- BbINOJIHAMb OCHOBHBIE T€OMETPUYECKHUE MMOCTPOCHUS C MOMOIIBIO [IUPKYJISI U JTMHEUKY;

- HaxoOumbs 3HAYEHUSI TPUTOHOMETPUUECKUX (QYHKIIUH OCTPOro yrijia 4epe3 CTOPOHBI MPSIMOYTOJIbHOTO TPEYT OJIbHUKA,;

- NpuMeHsmsb COOTHOIICHUS MEXTY TPUTOHOMETPUYSCKUMHU (PYHKIMAMHU TPH PEIICHUH 3a7a4; B YaCTHOCTH, 110 3HAYCHUIO
OJIHOM M3 (YHKIMH HAXOUTh 3HAUYCHUSI BCEX OCTAIBHBIX;

- peuiamsv TPSIMOYTOJIbHBIE TPEYTOJIbHUKY;

c600umsv paboOTy ¢ TPUTOHOMETPUICCKUMH (YHKITUAMH yriioB oT 0 70 180° k ciiydaro OCTpBIX YIJIOB;
npumeHsms TEOPEMY KOCUHYCOB M TEOPEMY CUHYCOB IIPH PELICHUH 33/1aY;

peutanivb IIPOU3BOJIBHBIC TPCYTI'OJIBHUKHU,

Haxoo0umpy TIOIIAIA TPEYTOJbHUKOB, MapajuieIorpaMMOB, TpareLuii;
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npumensims Teopemy lludaropa npu pemennn 3anay;

Haxoo0umu MPOCTEHUIINE TEOMETPUUECKHIE BEPOSITHOCTH;
HAxo0ums PeleHus «KU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 3a/1a4, B KOTOPHIX UCIIOJIB3YIOTCS MAaTEMAaTHYECKHUE CPEJICTBA;
- co30agamsb TPONYKT (Pe3yJabTaT MPOEKTHOW NESITENbHOCTH), NI W3YUYEHHUS] M OMNMCAHUS KOTOPOr0 MCHOJIb3YHOTCS

MATCMATUYICCKUC CPCACTBA.

BeinyckHuk Hayuyurcss B 8 Kiacce (1S HMCIOJIB30BAHUSI B IOBCEJIHECBHOH JKM3HM M oOecledYeHHsl BO3MOKHOCTH
YCIEIIHOT 0 MPOI0JIKeHUs 00pa3oBaHus HA 02a30BOM yPOBHe)
JIeMEHTbl TEOPHU MHOKECTB 1 MaTeMAaTHYEeCKOM JIOTHKH
e OmnepupoBaTh Ha 0a30BOM ypOBHe7 MOHATUAMU: MHOXECTBO, 2JIEMEHT MHOXKECTBA, IIOJIMHOKECTBO, IIPUHAJIEKHOCTD;
® 33/1aBaTh MHOXKECTBA IIEPEUYUCIICHUEM UX DJIEMEHTOB;
® HaxOJUTh MEpECEUEeHHE, 00bEIMHEHNE, TOJIMHOKECTBO B MPOCTEUIINX CUTYALIUAX;
e ornepupoBaTh Ha 0A30BOM YPOBHE MOHITUAMM: ONPEEICHNE, aKCHOMa, TEOPEMa, T0Ka3aTeIbCTBRO;
® [IPUBOJUTH IPUMEPHI U KOHTPIIPUMEDPSHI [ TOATBEPKHEHUS CBOMX BBICKA3bIBAHUN.
B noBceaqHEeBHOM KU3HU M IIPU U3YYEHHHU APYTUX NPEAMETOB:
®  JCHOJB30BaTh I'paUUECcKOe NPEACTABICHUE MHOKECTB JIJIsl OMMCAHUS PEAIbHBIX MTPOLIECCOB U SIBJICHUM, ITPU PELLICHUH
3aJa4 Ipyrux y4yeOHbIX MIPEIMETOB.
Yuciaa
e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMU: HATYpaIbHOE YHCIO, 1I€JI0€ YNUCI0, OOBIKHOBEHHAS IPOOb, NECATHYHAS
Apo0b, cMelIaHHas ApoOb, pallMOHAIbHOE YUCIIO0, apU(PMETUYECKUI KBaIpaTHBIN KOPEHb;
® 1CIOJIb30BaTh CBOMCTBA YUCEI U NPABUJIA IEUCTBUM IIPU BBIIIOJIHEHUN BBIYUCIICHUN;

® HCHOJIb30BaTh NPU3HAKH JCIIUMOCTH Ha 2, 5, 3, 9, 10 npu BRINOJIHEHNH BEIYMCICHUN U PEIICHUH HECTIOKHBIX 3a/a4;

7 o o .
31ech u qanee — pacrno3HaBaTh KOHKPETHBIC MPUMEPHI OOIIUX MOHSATHIA [0 XapaKTePHBIM MPU3HAKAM, BBITIOIHSTH JICHCTBYS B COOTBETCTBHH C ONPEACICHUEM H PO CTCHIITIMHU
CBOIICTBaMU MOHATUH, KOHKPETU3UPOBATh IPUMEPaMH OOIIKE TTOHATHS.
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®  BBINOJHATHh OKPYTJICHUE PAMOHAIBHBIX YUCET B COOTBETCTBUU C MPABUIIAMU;

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

® pAacHoO3HABATh PALMOHAJIbHBIE U UPPALUOHAIBHBIC YUCIIA,

® CpaBHUBATH YMCIIA.
B noBcegHeBHOM KM3HU U NIPHU U3YYEHUH APYITUX MPEAMETOB:

® OLICHUBATh PE3YyJbTAThl BBIYMCICHUN DU PEIICHUHU NMPAKTUYECKUX 3a/1a4;

® BBINOJHATH CPABHEHUE YHCEII B PEATIbHBIX CUTYaIIUAX;

® COCTaBJIATH YUCIIOBBIC BHIPAXKEHUS TIPU PEUICHUH MPAKTUYECKUX 3aJ1a4 U 3aJ1ayu U3 IPYTrux y4eOHBIX MPEAMETOB.
ToxknecTBeHHbIE TPe0OpPa30BaHUA

e BHINMOMHATH HECIIOKHBIE TPEOOPa30BaHUS SISl BEIYMCICHNS 3HAYEHUN YMCIIOBBIX BBIPAXKEHHM, COJIEPIKAIUX CTEIEHU C
HaTypaJbHbIM NTOKA3aTEJIEM, CTETIEHU C LIEJIBIM OTPUILIATEIbHBIM MTOKA3ATEIIEM;

®  BBINOJHATH HECIIOXKHBIE TPEOOPA30BAHUS 1IEJIIX BBIPAXKEHUMN: PACKPHIBATh CKOOKH, MPUBOJIUTH MOJIOOHBIE ClIaraeMbie;

® HCHOJB30BaTh (HOPMYJIBI COKPAIIEHHOTO YMHOXKEHHS (KBaapaT CyMMBbI, KBAJpaT Pa3HOCTH, PA3HOCTh KBAJAPATOB) JJIS
YIIPOILEHUS BBIYUCIICHUN 3HAYCHUMN BBIPAKEHHUI;

®  BBINOJHATH HECIOKHBIE TPE0Opa30BaHuUs JPOOHO-TUHEUHBIX BBIPAKEHUN U BBIPAXKEHUM C KBAJIPATHBIMU KOPHSIMHU.
B noBceaHeBHOI KU3HU M MPHU U3YYEHUM APYTUX MPeJIMETOB:

® [IOHMMATh CMBICJI 3alUCH YKCIIA B CTAHAAPTHOM BUJE;

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3alUCh YUCIIAY.
YpaBHeHUA U HEPABEHCTBA

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHSTUSMU: PABEHCTBO, YHCIOBOE PaBEHCTBO, YpaBHEHHE, KOPEHb YpaBHEHUS,
pelIeHre ypaBHEHMs], YHCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILICHUE HEPABEHCTBA;

® MPOBEPATH CIPABEMIMBOCTh YHCIOBBIX PABCHCTB U HEPABEHCTB;

e pelaTh JMHEWHBIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSILIUECS K JIUHECUHBIM;

® pemaTh CUCTEMbI HECIIOKHBIX JINHEWMHBIX YPAaBHEHU, HEPABEHCTB;
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® TIPOBEPSTH, SIBJISETCS JIU JAaHHOE YKCIIO PEIICHUEM YpaBHEHUS (HEPaBEHCTBA);

® pemiaTh KBaJpaTHbIE YpaBHEHUS 10 (HhopMyIie KOPHEN KBaApaTHOrO ypaBHEHUS,

e p300paxaTh PEIICHUs HEPABEHCTB M MX CHCTEM Ha YHCIIOBOM MPSMO.
B noBceaHeBHOM KM3HU U NIPHU U3YYEHUH APYITUX MPEAMETOB:

® COCTaBJIATH M PEIIATh JIMHEHHbIC YPABHEHUS MIPU PEIICHUU 3a/1a4, BOSHUKAIONIUX B IPYTrUX yU€OHBIX MpeaMeTax.
DyHKUNH

e Haxoauts 3HaueHME QYHKIIMHU 110 33]JTAHHOMY 3HAYCHHUIO apTryMEHTa;

® HaxOJWTh 3HAUYCHHE apTyYMEHTA 110 33JaHHOMY 3HAYEHHUIO (YHKIIMU B HECIOXKHBIX CUTYaIIUsIX;

® OIPEIENATh NOJIOKEHUE TOYKH MO €€ KOOpAWHATaM, KOOPJIHMHATHI TOYKM IO €€ MOJIOKEHUIO Ha KOOPAWHATHOMN
IIOCKOCTH;

® CTpOuUTh Ipapuk JIMHEHHON DYHKIINHY;

® QpOBEpATh, ABJISETCS JIM  JaHHbIA Tpaduk rpadukomM  3anaHHOM  (QyHKUMH  (JUHEHHOH, oOpaTHOM
MPONOPLUHUOHATILHOCTH);

® OnpenenITh NpUOIMKEHHBIE 3HAUEHHSI KOOPJUHAT TOUKH IepecedeHus rpadukoB QyHKINHI;
B noBceqHeBHOM JKM3HU M NIPH U3YYECHHUHU APYTHX NPEIMETOB:

® CIIOJIb30BaTh IPaQUKHU peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN JIsl ONPEAEIIEHUS UX CBOMCTB

® 1CIIOJIb30BATh CBOMCTBA JIMHEHHOW (DYHKIIMU U €€ IrpaduK NP pelIeHnH 3a7a4 U3 APYyruX y4eOHbIX IPEIMETOB.
CraTucTika M TeOpUsi BEPOATHOCTEMH

e lIMeTp mpeAcTaBIEHUE O CTATHUCTUYECKHX XapaKTEPUCTUKAX, BEPOSTHOCTH CIYYaHHOIO COOBITHSA, KOMOMHATOPHBIX
3aJa4ax;

e pemarh IpocTeiIe KOMOMHATOPHBIE 33a4l METOAOM IIPSIMOI0 U OPraHU30BAHHOIO Iepedopa;

® [PEJCTaBIATH JAHHBIE B BUE TaOJIUL, 1Uarpamm, rpaukos;

® uyuTaTh MHPOPMAIIHIO, IPEACTABICHHYIO B BUJIE TaOIUIIbI, TUAarpaMMbl, Tpaduka;

® ONpEIENsITh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKU YUCIOBBIX HAOOPOB;
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B noBceqHeBHOM JKM3HU M NIPH U3YYECHHUHU APYTHX NPEIMETOB:

® OLICHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOJIOM NIEepedopa;

® CpaBHUBaTb OCHOBHbBIE CTAaTUCTMYECKHUE XapaKTEPUCTHKH, MOJyUYEHHBIE B IPOLECCE PELIECHUs NMPHUKIAJHON 3a1aud,
U3YYEHUS PEATIbHOTO SIBJICHHUS;
TexcroBbIe 3a1a4u

e PemaTh HECIIOXKHBIE CIO’KETHBIE 3a/1a4M PAa3HbIX TUIIOB Ha BCE apU(PMETHUECKUE AEHCTBYS;

® CTPOUTH MOJIEJIb YCJIOBHS 3a7auu (B BUE TaOIMUIIbl, CXEMbI, PUCYHKA WM YPaBHEHUS), B KOTOPOH JaHbl 3HAUEHHS IBYX
U3 TPEX B3aMMOCBA3aHHBIX BEJIMYMH, C LIEJBIO [IOMCKA PELICHUS 3a1a4H;

®  OCYILIECTBIIATH CIIOCOO MOKMCKA peUIeHHs 3a7aur, B KOTOPOM PacCy>KIE€HUE CTPOUTCS OT YCIOBHSI K TPEOOBAHUIO WIIH OT
TpeOOBaHUS K YCIOBUIO;

®  COCTaBJIATH IUIAH PELICHUA 3a4a4H;

®  BBUICIATH 3Tallbl PELICHUS 33]1a4U;

® MHTEPHPETUPOBATH BBIUMCIUTEIbHBIE PE3YIbTATHI B 33]1a4€, UCCIEAOBATH MTOJyUEHHOE pPEIlIeHUE 3aJauH;

® 3HATh pa3jiMyMe CKOPOCTEH 00BEKTA B CTOAUYEH BOJIE, TPOTUB TEUEHUS U MO TEUEHUIO PEKH;

® pelaTh 33/1a4d Ha HaXO0XKIEHHE YaCTH YKCJIa U YKCIIa MO €ro YacTu;

e pemiaTh 3aJa4d pa3HbIX TUNOB (Ha paboTy, Ha MOKYIIKH, HA JBUKEHHE), CBSA3BIBAIOLINX TPU BEJIIMYUHBI, BBIACIATH 3TH
BEJIMYMHBI U OTHOILIEHUS MEXY HUMU;

® HaxXOJUTh MPOLEHT OT YMCIA, YHMCIO MO MPOLEHTY OT HEro, HaXOAUTh NPOLEHTHOE CHI)KEHHE WM IPOLEHTHOE
MOBBIILICHNE BEJTUYNHBL;

® pelIaTh HECIOXKHbIE JIOTHYECKUE 3aJa4d METOJIOM PaCCyKACHUM.
B noBceqHeBHOM KM3HU M NIPU U3YYEHHUHU APYTHX NPeJIMETOB:

®  BBIIBUIaTh FMIIOTE3bI O BO3MOXHBIX MTPENEIBbHBIX 3HAUEHUSIX HCKOMBIX B 33/1a4€ BEIMYHUH (JeJ1aTh MPUKUIIKY).
I'eomerpuueckne Gpurypsi

e OmnepupoBath Ha 6a30BOM YPOBHE MOHITUSIMU T€OMETPUUECKUX PUTYD;
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® U3BJIEKAaTh MH(OOPMAIIUIO O TEOMETPUUYECKUX (PUTypax, IPEACTaBICHHYIO Ha YePTEkKax B SBHOM BUJIE;
® [IPUMEHSTH ISl PEIICHUs 3a/1a4 TeOMETpUUECKUe (PaKThl, €CIU YCIOBUS UX MPUMEHEHUS 3aJJaHbl B SBHOU (hopMme;
® pemaTh 3a/1a4d Ha HAXO0XJICHHE T€OMETPUUECKUX BEIMYUH 10 00pa3IaM WM allfOPUTMaM.
B noBceaHeBHOM KM3HU U NIPHU U3YYEHUH APYITUX MPEAMETOB:
® UCIOJb30BaTh CBOMCTBA TI'E€OMETPUYECKUX (UTYp [JIs pEUICHUs] TUIOBBIX 3aJay, BO3HUKAIONIUX B CHUTYaIMSIX
ITIOBCEHEBHOM KU3HU, 3374 ITPAKTUYECKOTO COJAEPIKAHUS.
OTHOMIEeHUA
e OmnepupoBath Ha 0a30BOM YpPOBHE MOHSATHUSMH: PAaBEHCTBO (UTYp, paBHbIE (DUTYpHI, PAaBEHCTBO TPEYTOIHHUKOB,
MapaJIEIbHOCTD MPSAMBIX, IEPIEHAUKYISIPHOCTD NPSIMBIX.
B noBcegHeBHOM KM3HU U NIPHU U3YYEHUH APYTUX NMPEAMETOB:
® HCHOJIb30BaTh OTHOLICHUS [T PELICHUS MPOCTEUIINX 3a/1a4, BOSHUKAOIINX B PEATbHON KU3HH.
N3mepeHust M BHIYUCTICHUS
e BpINONHATH UBMEPEHUE JIMH, PACCTOSHUM, BEJIMUUH YIJIOB, C IOMONILI0O HHCTPYMEHTOB 11 U3MEPEHUN JIJIMH U YIJIOB;
® [pUMEHITh (OPMYJIbI MEpUMETpPa, IJIOMAAN U 00bEMa, IUIOMIAAN MOBEPXHOCTU OTACIBbHBIX MHOTOIPAaHHUKOB IPHU
BBIUHCIICHUSX, KOT'J1a BCE JAaHHBIE UMEIOTCS B YCIIOBUU;
e npumMmeHsTh Teopemy [Iudaropa, bopmyssl momaaei B MpOCTEUINX CIIydasiX.
B noBcegHeBHOM KM3HU U MIPHU U3YYEHUHM JAPYTrUX NPeIMETOB:
® BBIUUCIATH PACCTOSIHUA HAa MECTHOCTH B CTAHJAPTHBIX CHUTYalUAX, IUIOMIAAW B MPOCTEHIIUX CIIy4dasX, NPUMEHATH
(bopMyIIbl B MPOCTEUIINX CUTYALUSIX B IOBCETHEBHOMN KU3HU.
I'eomeTpuyeckue nocTpoeHust
e l300paxkaTh TUIIOBBIE IIOCKKE (GUTYPHI U GUTYPHI B IPOCTPAHCTBE OT PYKHU U C IIOMOIIHIO HHCTPYMEHTOB.
B noBceHeBHOI KM3HU U NIPHU U3YYEHUH APYTUX NMPEAMETOB:
®  BBINOJHATH MPOCTEUIITINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOIMMbIEC B PEAIbHOM JKU3HU.
HUcropuss MmaTeMaTUKH
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e OnuceIBaTh OTAEIIBHBIE BBIIAIOIINECSA PE3YIIbTATHI, ITOJIYYEHHBIE B XO/I€ Pa3BUTHUS MATEMATUKH KaK HAYKU;

e 3HATh IPUMEPHI MATEMATHYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEUECTBEHHON U BCEMUPHON UCTOPUEN;

e [IOHMMATh POJIb MAaTEMATUKU B pa3BUTHHU Poccun.
MeToabl MaTEMATHKH

e BpiOupaTh NOAXOASAIIMN U3yYEHHBINA METOJ JJIsl PELICHUH U3YYEHHBIX THUIIOB MATEMATHYECKUX 337124,

e [lpuBoauTh mpuUMEpPbl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEW B OKPYXKAIOWIEH NEUCTBUTEIBHOCTH M MPOU3BEIACHUSIX
UCKYCCTBA.

BpInyCKHHK MOJYYUT BO3MOKHOCTh HAYYHUTHCH B 8 Kilacce s o0ecrnedeHHsl BO3MOKHOCTH YCHELIHOTO NPONOJIKEHUS
o0pa3oBaHus Ha 0230BOM U YIJIy0JEHHOM YPOBHSAX
JIeMEHTbl TEOPHU MHOKECTB 1 MaTeMAaTHYECKOM JIOTHKH

o Onepuposamv® nousmuamu: onpedeiienue, Meopema, aKCUOMA, MHOICECMBO, XAPAKMEPUCTUKU MHONCECME,
S1eMEHN MHONCECMEA,

® onpeodensamb NPUHAOLEIHCHOCY INIEMEHMA MHOICECMEBY, 00EOUHEHUIO U NePECeUeHUI0 MHOICECTE,

®  3a0a6amb MHONCECMBO C NOMOUWbIO NEPEYUCTIeHUs. 2NEMEHINO8, CIOBECHO20 ONUCAHUSL,

®  CmMpoumbs 8blCKA3LIGAHUS, OMPUYAHUS BbICKA3LIEAHUIL.
B noBceaqHeBHOM KU3HU M IIPU U3YYEHHHU APYTUX NPEAMETOB:

®  CMpOUmMdb YenouKu yMo3aKAYeHUll Ha OCHOBE UCNONb306AHUS NPABUT TIOCUKU,

®  UCNONB306AMb MHOMNCECMBA, ONEPayUU ¢ MHOMCECMBAMU, UX cpaghuueckoe npeocmasieHnue OJisi ONUCAHUS PealbHbIX
npoyeccos u A61eHUl.
Yuciaa

8 N N
31ech U Jajee — 3HaTh ONpEJIE/ICHHE MMOHSTHS, YMETh MOSICHATH €r0 CMBICI, YMETh UCIIOJIb30BATh MOHSITHE M €r0 CBONCTBA MPH MPOBEACHHH PACCYXKACHHIA, JI0Ka3aTEIbCTB,
peLIeHUH 3a/1ad.
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e Onepuposamv NOHAMUAMU: MHOHCECMBO HAMYPATLHLIX YUCET, MHONCECMBO YENbIX YUCE]l, MHOMCECMBO PAYUOHATbHBIX
yuces, UppayuoHalIbHoe YUCio, K8AOPAMHbll KOPEHb, MHOMCECEO OeUCMBUMENbHbIX YUCEe, 2e0MeMPUIEecKas UHmepnpemayus
HAmMypaibHbuIX, YeblX, PAYUOHATbHBIX, 0eUCTN8UMENbHbIX YUCE],

®  NIOHUMAmMb U 00BACHANMb CMBICA NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCTA,

®  GLINOHAMb GLIYUCTEHUS, 8 MOM YUCTE C UCNOTb308AHUEM NPUEMOS PAYUOHATbHBIX 8bIYUCTEHU,

®  GBINONIHAMb OKPY2IeHUEe PAYUOHANbHBIX YUCEeN C 3A0aAHHOU MOYHOCMbIO;

®  CPasHUBAMb PAYUOHANIbHBLE U UPPAYUOHAIbHBIE YUCA,

®  1pPeoCcmasisims paYUOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU Opobu

®  YHnopsa0ouU8amsv Yucid, 3aNUCAHHbIE 8 8U0e 0ObIKHOBEHHOU U 0eCIMUYHOU OpoOU,

o naxooumv HOJ u HOK uucen u ucnonv3osamo ux npu peuieHuu 3a0au.

B noBceHeBHO KM3HU M NIPU U3YyYE€HHHU JPYTHUX NMPEIMETOB:

®  pUMEHAMb Npasua NPUOTUNCEHHBIX GbIYUCIEHUN NPU peueHUuy Npakmuyeckux 3a0ay u peuleHuu 3a0ay Opyeux
VUEOHbIX NPeOMemos;

®  GBLINONIHAMb CPABHEHUE Pe3YIbMAmMOo8 8bIUUCIeHUL NPU PeuleHUU NPAKMUYecKux 3a0ad, 6 mom ducie nPpUOIUHNCeHHbIX
BLIYUCTICHU,

® cocmasniams U OYEHUBAMb YUCIOBblE GLIPANCEHUS NPU PeuleHUU NPAKmuyeckux 3a0ad u 3a0ay u3 opyeux yueOHulX
npeomemos;

®  3aNUCHIBAMb U OKPY2IAMb YUCTI08ble 3HAYEHUS PEeATIbHbIX eIUYUN C UCNOTIb308AHUEM DA3HBIX CUCTEM U3MEPEHUS.
ToxnecTBeHHbIE Pe0Opa30BaAHNS

o Onepuposamv NOHAMUAMU CMENeHU C HAMYPAIbHbIM NOKA3AmeNeM, CMeneHu ¢ YelvlM OMmpUuyameibHbiM
nokaszamesnem,

®  GLINOIHAMb NPEodPA3068aAHUS YETbIX BbIPANCEHUU: OeUCMBUS C OOHOUIEHAMU (CIOJCeHUe, 8blYUmAanue, YMHOMCEHUE),
Oelicmeusi ¢ MHO2OUJIeHAMU (CNIOdCeHUe, BbIYUMAHUE, YMHONCEHUE),
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®  GLINOJIHAMb PA3N0NCEHUE MHO2OUIEHO8 HA MHONCUMENU OOHUM U3 CNOCO008: 8blHeceHue 3a CKOOKY, SPYNNUposKd,
UCNnoIb308aHUe POPMYTI COKPAUJEHHO20 YMHONCEHUS,

®  gblOenAMb KBAOPAM CYMMbL U PAZHOCU OOHOUICHO8,

®  PACKIA0bIBAMb HA MHOJMCUMENU KBAOPAMHBIUL MPEXUIEH,

®  GLINOIHAMb NPeodOPA30BAHUA BbIPANCEHUN, COOEPAHCAWUX CMENneHU C YeabiMU OMPUYAMenbHbIMU NOKA3amensamu,
nepexooums om 3anuUcl 8 8ude CMeneHu C YeavlM OmpuyameibHulM noKazamenem K 3anucu 6 auoe opoou;

®  BbINOJHAMb NPeobpPa308anUsi OPOOHO-PAYUOHATILHBIX BLIPANCEHULL COKpaweHue opoobeli, npusederue areedpauiecKux
Opobeiti Kk 00wemy 3HaMeHamentro, CLoNCeHUue, YMHOJICeHUe, OelleHue aneedpauieckux opooell, 8038edenue areedpauyeckoi opoou
8 HAMYPATLHYIO U YENVI0 OMPUYANENbHYIO CIEeNeHb,

®  GLINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHUU, COOEPIHCAUUX KBAOPAMHbLE KOPHUL,

®  gblOeNAMb KBAOPAM CYMMbL UNU PASHOCMU O8YYIIEHA 8 BbIPANCEHUSAX, COOEPHCAUUX KBAOPAMHbBLE KOPHU,
B noBceHeBHOM KU3HH M MPH U3YYEHHH APYTUX MPEIMETOB:

®  GLINOIHAMb NPEoOPA30BAHUS U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPIHOM BUOE,

®  GLINOIHAMb NPEOOPA30BAHUS ANICEOPAUUECKUX BbIPANCEHUL NPU PeueHUU 3a0ay OpYeux y4eOHbIX npeomemos.
YpaBHeHUs U HEPABEHCTBA

o  Onepuposamev NOHAMUAMU: YPAGHEHUE, HEPABEHCMEB0, KOPEHb YPABHEHUs, peuleHue HepaseHCmed, PABHOCUNbHbLE
YpasHeHus,

®  pewams qUHelHble YPAGHEHUs U YPAGHEHUS, CBOOUMbLE K TUHEUIHbIM C NOMOUbIO MOHCOECBEHHBIX NPE0OPA308AHULL

® pewamsv KEAOpamHvle YPAGHEHUs U YPAGHEHUs, C8OOUMble K KBAOPAMHBLIM C HOMOWbIO MOHCOECMBEHHbIX
npeobpazosanuii;

® peuwamsb OpOOHO-TUHEUHbLE YPABHEHUSL,

®  pewams ypasHenus CnocoOOM PA3N0NACEHUS HA MHONCUMENU U 3aMeHbl NepeMEHHOU;

B noBceHeBHOM KM3HU U NIPHU U3yYEeHHUH APYTUX NMPeIMETOB:
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® cocmaegnamv U peuilams JTUHeliHble U K8AOPAmHble YPABHEHUs, VPABHEHUs, K HUM CB00AUUECs, CUCMEMbl IUHEUHbIX
VPasHeHUll, HepaseHCcme npu peuleHuy 3a0ay Opy2ux yueoHvlx npeomMemos;

®  GLINOJIHAMb OYEHKY NPABOON0000UsL Pe3YIbMamos, NOAYYAeMblX NPU PeuleHUuU TUHEUHbIX U K8AOPAMHBIX YPAGHEHUU U
cucmem TUHEHbIX YPAGHEHUl U HePABEHCME NPU peleHUl 3a0ay OpYeUux y4eOHbIX npeomemos,

® gulOUpamb COOMEEMCmMEyIoWUe YPAGHeHUs, HepPaABeHCMBAd Ul UX CUCmeMbl Ol COCMAGIEeHUs MameMamuyecKol
MoOenu 3a0aHHOU PealbHOU CUMYayu Uil NPUKIAOHOU 3a0adu;

®  yMemb UHMEPNPemuposamv NOJYYEHHbIU NPU pPeuleHUU YPAGHEHUsl, HepPABeHCMed UIU CUCMeMbl pe3yibmam 6
KOHmeKcme 3a0aHHOLL PeanlbHOU CUmMYyayuu Uil NPUKIAOHOU 3a0a4u.
DyHKUNHA

o Onepuposamov NOHAMUAMU. PYHKYUOHANbHAS 3ABUCUMOCTb, QYHKYUS, 2paduK GYHKYUU, cnocobwl 3a0anus yHKyuu,
apeymenm u 3uadenue QyHKyuu, 001acms onpeoeieHusl

® cmpoumbs 2paguxu TUHEUHOU, 0OPAMHOU NPONOPYUOHATLHOCTIU,

® cocmasnamv YpPAasHeHus NPAMOU NO  3A0AHHLIM  YCIOBUSAM. NPOX0OsAulell uepe3 08e MOUKU C 3A0AHHLIMU
KOOpOUHamamu, npoxoosuell uepesz OaHHY0 MoYKy U NapaiieivHou OAHHOU NPAMOL,
B noBceHeBHOI KM3HU U TIPH U3YyYE€HHHU APYTHX NMPEIMETOB:

®  ULIIOCMPUPOBATb C NOMOWBIO 2PAPUKA PeanbHYI0 3A8UCUMOCHIb UTU NPOYECC NO UX XAPAKMEPUCTUKAM,
TekcTOBBIC 3a1aYN

e Pewamo npocmbvle U Cl0odsHCHble 3a0ayu PA3HbLX MuUunoe, a maxkace 3a0a4u NOBbIULEHHOLL mpydﬂocmu;

®  LUCNOAB308aMb PA3HblE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CILONCHBIX 3A0ay 0/l NOCMPOeHUs HOUCKOBOU cXembl U
peuieHust 3a0au;

® paziuuamov MoOelb MEeKCmda U MoOelb peulenus 3a0adu, KOHCMPYUpo8ams K OOHOU MOOeNU pPeueHUsi HeCA0NCHOLL
3a0a4u pasHvie Mooeiu mexcma 3a0avu,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peueHUsl 3a0ad (0m mpebosanus K yClo8uro U om ycilous K mpebosanuro);
®  MOOenuposams paccyricoenus npu NOUCKe peueHus 3a0a4 ¢ NOMOWbIo epagh-cxemvl;

85



®  8blOENIAMb IMANBL PEULeHUSL 3A0AUU U COOEPHCAHUE KAHCO020 dDMANa;

®  yMemb gblOUPAMb ONMUMATLHBIN MEMOO PeueHUs 3a0ayu U 0CO3HABAMb GbIOOP MEMOo0d, paccCMampuéams pa3iuiHvle
MemoOobl, HAX0OUMb PA3HbIE PEULeHUS 3A0aYU, eClU 803MONHCHO,

®  QHANU3UPOBAMb 3aMPYOHEHUs. NPU PeUleHUU 3a0ay;

®  BLINOJHAMb PA3IUYHbIE NPE0OPAZ0B8AHUSL NPEONONCEHHOU 3A0ail, KOHCMPYUPOBAMb HOBble 3a0aiu U3 OAHHOU, 8 MOM
yucie obpammole;

®  UHMEPNPemuposams SbIYUCIUMENbHbLE Pe3YIbmambl 8 3a0aue, UCCled08ams NOJVUEeHHOe peuleHue 3a0adu;

®  QHANUBUPOBAMb  BCEBO3MOJICHbIE CUMYAYUU  3AUMHO20 PACNOJIOJNCEHUSL O08YX O00BbEKMO8 U UBMEHEeHUe Ux
Xapakmepucmux npu COBMECHMHOM OBUNCEHUU (CKOPpOCMb, 6peMs, pACCMmOsHUe) Npu peuleHuu 3a0ad Ha O08UdCeHue 08YX
00bEeKmMOo8 KaK 8 00HOM, MAK U 8 NPOMUBONOLONCHBIX HANPABIICHUSX,

®  UCCe008amb BCEBO3MOICHbIE CUMYAYUU NPU peueHUuu 3a0ad Ha O08UdCeHue no peke, pPaccMampueéams pasHble
cucmemvl omcuéma;

® pewambs pazHoOOPA3HLIE 3A0AYU KHA YACTIUY,

® pewamsb u 000CHOBVIBAMb CB0E peulerue 3a0ay (8bl0elAmb MAMeMamuyecKylo OCHO8Y) Ha HAXOHCOeHUe YaACU YUCId
U YUCIIA NO €20 YACU HA OCHOBE KOHKPEMHO20 CMbLCIA OpoOU,

® 0Co3HaABaMb U 00BACHAMb UOCHMUYHOCb 3A0a4 PA3HLIX MUNOS, CEA3bIBAIOWUX MPU BelUHUHbL (Ha pabomy, Ha
NOKYNKU, HA O8UdCEeHUe). BblOeNsamb MU BeIUYUHbL U OMHOUWEHUS MexCOy HUMU, NPUMEHAMb UX Npu peuleHuu 3a0ad,
KOHCMPYUpoeams cobCmeenHbvle 3a0ay YKA3AHHbIX MUNO08;

®  gr1ademv OCHOBHLIMU MEMOOAMU PeleHUsl 3a0ay Ha CMecCU, CHIA8bl, KOHYEHMPAayuu,

® pewams 3a0a4u HA NPOYEHMbL, 8 MOM HUCIIE, CLONHCHbIE NPOYEHMBL C 0OOCHOBAHUEM, UCNONL3YS PA3HbIE CNOCOObL;

® pewams JocuyecKue 3a0auu pazHbIMU CHOCObAMU, 8 MOM Yucie, ¢ 08yMs OJOKAMU U C mpemsi OJOKAMU OAHHBIX C
nOMOWbI0 MadIUY;

® pewuams 3a0ayu no KOM6uHam0pu7<e u meopuu 6€p0}ll’}1HOCWl€L7 HA OCHOB€ UCNOJIb306AHUA U3YUYEHHbLX Memooos u
000CHOBbIBANb peuterue;
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®  peuams HeCI0XCHbIE 3A0aUl N0 MAMeMAmU4ecKol Cmamucmuxe,

® 061a0emb OCHOBHLIMU MEMOOAMU peuleHUsl CIOHCEeMHbIX 3a0ay. apumemudeckull, ancedpaudeckuil, nepeobop
8apUAHMO8, 2eoMempPUdecKull, epaguieckuti, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHbIMU CUNYAYUSIX.
B noBceHeBHOM KM3HU M NIPU U3YyYE€HHHU APYTHUX NMPeEIMETOB:

®  gblOeNAMb NpU peueHul 3a0ad XapaKmepucmuky paccmampusaemol 8 3a0ave CUmyayuu, OmiuyHvle om peanlbHbIX
(me, om KOMOPbIX aOCMPALUPOBANUCH), KOHCMPYUPOBAMb HOBblE CUMYAYUU C YUEMOM IMUX XAPAKMEPUCTNUK, 8 YACMHOCMU, NPU
peulenuu 3a0ay Ha KOHYeHmpayuu, yY4umsleams niomHOCMb 8eUieCmed;

® pewamsv U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PeanlbHblX CUMYayull, 8 KOmopulx He mpedyemcs
MOYHBIU BLIYUCTUMENbHBLU Pe3YTbmam,

® pewams 3a0a4U Ha 08UNCEHUE NO peKe, PACCMAMPUBAs pa3Hble CUCTeMbl Omcyema.
CraTtucTika M Teopusi BepOsITHOCTENH

o  Onepuposamev NOHAMUAMU: CMOJOYAmMble U KPY208ble OUazpammvl, mabiuybl OAHHLIX, CpeoHee apughmemuyecKoe,
Mmeouana, Haubonvulee U HauMeHbulee 3Ha4eHusl 8blOOPKU, PA3Max 6bl00PKU;

®  u3gIeKamsb UHpopMayulo, NPeOCMasieHHy0 8 MmabauYax, Ha OUALPAMMAax, spapurax;

® cocmasniams mabauUysbl, CMPOUMsb OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,
B noBceHeBHO KM3HU M NIPH U3YyYE€HHHU APYTHUX NMPEIMETOB:

®  U387IeKaAmb, UHMEPRPEMUPOBAMb U NPeobPa308bl8aMb UHGOPMAYUIO, NPEOCMABNIeHHYI0 8 MabaUYax, Ha OUazpammax,
2pagurax, ompaxicarouyro cOUCMEAa U XApaKmepucmuku peaibHblX nPoyeccos U A61eHUl;

® onpeodenaims CMaAmMuUcCmuiecKue Xapaxmepucmuku 6blOOPOK No mabauyam, OUazpammam, pagukam, 6blNOIHAMb
CpasHeHue 8 3a8UCUMOCMU OM Yelu peuenus 3a0ayu,
I'eomerpuyeckue purypsl

o  Onepuposamsb NOHAMUAMU 2€OMEMPULECKUX uyp;

® u3GIEeKAMb, UHMEPNPEeMUposams U npeobpazosviéams UHGOPMAYUIO O 2eOMempuieckKux Gueypax, npeocmasieHHyo
Ha Yepmedtcax;,
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® npuMeHAmb 2eomempuyeckue ¢hakmol Ol peuieHuss 3a0ay, 8 mMoM uucie, NPeonolaaruux HecKOIbKO Wa2o8
pewienusl;

® hopmyruposams 8 npocmMenuux CIyuasx ceOUCmMaa u NPUHaKu ueyp;

®  0OKa3bLIBAMb 2e0MempuUYecKue YmeepHcOeHus,

® grademsv CMAHOAPMHOU Kldccugurayueli n1ocKux gueyp (mpey2oibHUK08 U 4emvipeéxy2oibHUKOB).
B noBcenHeBHOM KM3HU M TIPH U3YyYE€HHHU APYTHX NMPEIMETOB:

®  UCNONBL308AMb CBOUCMBA 2eOMempudecKux Gueyp 0ns1 pewlenuss 3a0ay NPAKMu4ecKko2o Xxapakmepa u 3a0ay U3
CMEIAHCHBIX OUCYUNTIUH.
OTHOMmIEHUA

o  Onepuposamov NOHAMUAMU: PABEHCMEO (hueyp, pasHble @uaypbl, PABEHCMBO MPEY20IbHUKOS, NAPANLIETbHOCHb
NPAMBIX, NePREeHOUKVIAPHOCIb NPAMBIX, N0000Ue hucyp, no0obHbIe hucypol, NOOOOHbIE MPEY2ONbHUKU,

® npumenams meopemy DPaneca u meopemy o nNPONOPYUOHAIbHBIX OMPE3KAX NPU peUeHUU 3a0aY,;

® Xapaxmepuzosams 83AUMHOE PACNONONHCEHUE NPIAMOU U OKPYICHOCIMU, O8YX OKDYHICHOCELL.
B noBceHeBHO KM3HU M NIPU U3YyYE€HUHU APYTHUX NMPEIMETOB:

®  UCNONBL308AMb OMHOWEHUS OJIsl peuleHuUs 3a0ad, 603HUKAIOUUX 8 PEATIbHOU HCUZHU.
N3mepenusi U BLIYUCIEHUS

o  Onepuposamv npeocmasieHusmMu o OIuHe, niowaou, oovéme xax eeruuunamu. Ilpumensmo meopemy Ilugpacopa,
Gdopmynvl naowaou, o6vémMa npu peuleHuU MHO20UA208bIX 3a0al, 8 KOMOPbIX He 8Cce OaHHble NPeOCmAasiieHbl sI8HO, a mpeoyom
BbIYUCICHUL, ONEPUPOBAMb O0Nee WUPOKUM KOIULECMBOM (hOPpMYL ONUHbL, NIOWAOU,

B noBceqHeBHOM }KM3HU M NIPU U3YyYE€HUHU APYTHX MPeIMETOB:

®  1POBOOUMb BLIYUCIEHUS HA MECIHOCTU,

®  npumMeHsAmsb HOPMYIbl NPU BLIYUCTEHUAX 8 CMENHCHBIX YUeOHbIX npeoMemax, 8 OKpyicaroujell 0elucmeumenbHoCmu.
I'eomeTpuueckue mocTpoeHus
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e /306pasxcamsv ceomempuieckue huzypvli no meKcmo8oMy U CUMBOAbHOMY ONUCAHUIO,

®  c80000HO ONEpupPo8amsb YePMENCHLIMU UHCIPYMEHMAMU 8 HECTONCHBIX CTIYYASX,

®  GBLINOJHAMb NOCMPOEHUS MPEY20JIbHUKOS, NPUMEHAMb OMOebHble MemoObl NOCMPOCHUL YUPKYIeM U JUHEUKOU U
npo8oouUmsb npocmeriuiue UCcie008aHUsl YUCia peueHul;

® u300paxcamv mMunosvle NIOCKUe Queypvl U 00vbeMHble meld ¢ NOMOWbBIO NPOCMEUUUX KOMHLIOMEPHbIX
UHCMPYMEHMO8.
B noBceHeBHOM KM3HU U NIPHU U3YYEHUH APYTUX MPEAMETOB:

®  8bINOJHAMb NpOCMeEUUUe NOCMPOEHUSL HA MECHHOCMU, HE0OX00UMbLE 8 PealbHOU HCUSHU,

®  OYeHUBAmMb pazmepvl PeabHbIX 00BLEKMOB8 OKPYHCAIOUe20 MUpa.
Hcropust MmaTeMaTHKHU

o  Xapaxmepuzosams 6K1a0 8bIOAIOUSUXC MAMEMAMUKOB 8 PA3BUMUE MAMEMAMUKU U UHbIX HAYYHBIX 00acmell;

®  NIOHUMAamb pojib Mamemamuxu 8 pazeumuu Poccuu.
MeToabl MaTEMAaTHKH

o Vcnonwv3ysn uzyueHHvle Memoobl, NPOBOOUMb OOKA3AMENbCMEBO, 8bINOIHAMb ONPOBEPIHCEHUE,

®  gbIOUPAMb U3VYEHHBIE MEMOObL U UX KOMOUHAYUU OJIS1 peulenuss Mamemamuyeckux 3a0ad;

®  UCNONBL308AMb MamMeMamudecKue 3HaHUus 051 ONUCAHUS 3AKOHOMEPHOCMeEll 8 OKpycaowell 0ellcmeumenibHOCmuy u
NnpoU38e0eHUsX UCKYCCMBA,

®  NpUMEHAMb HNpocmenuiue NpocpammHvle Cpeocmea U 3INeKMPOHHO-KOMMYHUKAYUOHHbIE CUCMEMbl NPU peuleHul
mamemamuyeckux 3a0au.

9-ii kaace.
Aaredpa

Hcnonvzosams TIpU PEIICHHN MaTEMAaTHYECKUX 3a/1a4, UX 000OCHOBAHHMH M MIPOBEPKE HAWICHHOTO PEIICHHS 3HAHUE O:

- CBOMCTBAaX YMCIIOBBIX HEPABEHCTB;

- METOJ|ax PEIICHUS JUHEHHBIX HEPABEHCTB;
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- CBOICTBax KBaJ[paTUYHON (PYHKIINH;

- METOJIaX PELICHUs KBaJAPAaTHBIX HEPABEHCTB;

- METOJE UHTEPBAJIOB ISl PELICHUS PAalMOHATIbHBIX HEPABEHCTB;

- METOZAaX PELICHHsI CUCTEM HEPABEHCTB;

- CBOMCTBax W rpaduke QyHKIHUH y = X" MPH HATYpaJIHHOM N;

- ONpPEIEIICHNH U CBOMCTBAX KOPHEU CTENEHU N,

- CTENEHSX C pallMOHAIBHBIMH [TOKA3aTENIIMU U UX CBOMCTBAX;

- OIpEACIICHUH U OCHOBHBIX CBOMCTBAaX apu(MeTHuecKor nporpeccuu; Gopmye AJid HaXOXKACHUS CYMMBbI €€ HECKOJIbKHUX
MIEPBBIX WICHOB;

- OIPEJIETIEHUH U OCHOBHBIX CBOMCTBaX reéOMETPUUECKON Iporpeccuu; popmyne i HaX0XKJIEHUS CyMMBl €€ HECKOIbKUX
MIEPBBIX WICHOB;

- (opmysie s CyMMbl OECKOHEUHOM T€OMETPUUYECKON MPOrpeECCUU CO 3HAMEHATENEM, MEHBIIIMM 10 MOYJIIO €ANHUIIBI.

- Hcnonv306ams CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIs IPeoOpa30BaHusl HEPABEHCTB;

- 00Ka3bl8amb NPOCTEHIIINE HEPABEHCTBA;

- peuiamsv JIMHENHBIE HEPABEHCTBA,;

- cmpoumbs Tpa@UK KBaAPATUYHOW (PYHKIIMU U MCIOIb30BATh €r0 MPU PEIICHUH 3a/1a4;

- pewiamb KBaJIpaTHbIE HEPABEHCTBA,

- peuwiams pALMOHAIIbHBIE HEPABEHCTBA METOIOM HUHTEPBAJIOB;

- peuiams CUCTEMbI HEPABEHCTB;

cmpoums Tpa@uK GYHKIUH y = X" MPU HATYPATBLHOM N M UCIIOJIb30BATh €ro IIPH PEIICHUH 3a7ad;

HAxoO0umsv KOPHU CTETIEHU N,

UCNOIb306aNMb CBOMCTBA KOpHeﬁ CTECHECHU N IIPHU TOXKACCTBCHHBIX Hp€O6paBOBaHI/IHX;

HaxoOums 3HAYCHUS CTEIICHEH C panrOHAJIbHBIMU IMOKA3aTCIIAMU,

peutams OCHOBHBIC 337291 Ha apu(METUUYECKYIO U TEOMETPUUECKYIO IPOTPECCHUH;
Haxooums cCyMMy 0€CKOHEUHON T€OMETPUYECKOM MPOrpeccur co 3HaMEHATENEM, MEHBIIINM 110 MOAYJIIO €AUHUIIBI;
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- HaxoO0umbs PEUICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a7a4, B KOTOPBIX UCIOJIB3YIOTCS MAaTEMAaTHUYECKUE CPEICTBA;
- co30aseamb TPOAYKT (pe3yibTaT MPOEKTHON NESITENbHOCTH), IJISi M3YYEHHs] W OIMUCAHUS KOTOPOTrO HCIOJIBb3YIOTCS
MaTeMaTUYECKHUE CPENICTBA.

9-i KJ1acc.
I'eomerpus
Hcnonvzosamo IMIpHU pCIICHUHU MATCMATHYCCKHUX 3a/1a4, UX O60CHOBaHI/II/I " ITPOBCPKC HaﬁHeHHOFO peUICHUA 3HAHUC 0.

MPU3HAKaX MOJA00US TPEYTOJbHUKOB,;

TeopeMe O MPOIOPIIMOHAIBHBIX OTPE3KaX;

CBOMCTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;
MPOIMOPILIMOHATIBHBIX OTPE3KAX B MPSAMOYTOJIbHOM TPEYTOJIbHUKE;

IPOIMOPIIMOHATBHBIX OTPE3KaX B KPYTE;

TeopeMe 00 OTHOILIEHHH IIOMIAAeH MOJ00OHBIX MHOTOYT OJIbHUKOB;

CBOMCTBAaxX IPAaBWIBHBIX MHOI'OYI'OJIbHUKOB; CBSI3M MEXAY CTOPOHOM IIPAaBWJIBHOIO MHOTOYTOJIBHHKA W PaJdyCaMH
BIIMCAHHOT'O U OIIMCAHHOI'O KPYTOB;

- OIpPEACIICHUH JITTUHBI OKPYKHOCTH U (OpMyJIe 115 €€ BBIUUCICHUS;

- (opMyJie IIOIa U NPAaBUIBHOI'O MHOTOYT'OJIbHUKA;

- OIpEACNICHUH IUIOIAAU Kpyra u popmyiie [uist €€ BeIYUCIeH s ; GopMyJie s BBIYUCICHUS IUIOIAIel yacTeil Kpyra;

- IIPaBUJIEC HAXOXKIEHUS CYMMBI M PA3HOCTH BEKTOPOB, IIPOU3BEICHNS BEKTOPA HA CKAJIAP; CBOWCTBA ITUX OIEPALNN;

- ONpENIEICHNU KOOPANHAT BEKTOPA U METOAAX UX HAXOKICHUS;

- TpaBUJIC BBHIMTOJHEHUH OIepaluii HaJl BEKTOpaMu B KOOPAUHATHOM (opme;

- ONpENEICHUH CKAJIIPHOTI'O ITPOU3BEACHUS BEKTOPOB U (OpMYJIe JJis €ro HaX0KJICHUS;

- CBSI3U MEKJly KOOpIMHATAMU BEKTOPOB M KOOPJIMHATAMU TOYEK;

- BEKTOPHBIM M KOOPAMHATHBIM METOJIAaX PEIICHUS TEOMETPUUECKUX 3a/1a4.
(popmynax 00bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX '€OMETPUUYECKUX (PUryp: mapajenenunena, Kyoa, mapa, HHIMHIPA,
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KOHYCa.
- Ilpumenams npyU3HAKY TTOO0MS TPEYTOJBHUKOB MPHU PEIICHUH 3a/1a4;
- peuwiamsb IPOCTEUILINE 3aJa4l Ha IPOIIOPLUMOHAIBHBIE OTPE3KH;
- pewiamsb NPOCTENIINE 3aa41 HA IPABUIIBHBIE MHOT'OYT OJIbHUKH;

Haxooums JIJIUHY OKPY>KHOCTH, IUIOIA/Ib KPyTra U €ro 4YacTeu;

8bINONHAMb ONIEPAIIMU HAJ BEKTOPAMHU B TEOMETPUUECKON U KOOPAUHATHOU (hopme;

Haxoo0umsv CKaJsipHOE TPOU3BEICHUE BEKTOPOB U TMPUMEHSATHh €ro JUisl HaXOXKACHHS PA3THYHBIX T€OMETPUYECKUX
BEJIUYUH;

- peuiams TEOMETPUUYECKUE 3a/1a4l BEKTOPHBIM U KOOPJAMHATHBIM METO0M;

- NpuMeHsmb TEOMETpUUECKUEe IPeo0pa3oBaHusl IIIOCKOCTH NP PEIIEHUH FT€OMETPUUYECKUX 3a]1ay;

- HaxoOums 00BEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX MEOMETPUUYECKUX (PUTYp: Mapaluienenumnena, Kyoa, mapa, UInHApA,
KOHYCa;

- HaxoO0umbs PEUICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCIOJIb3YIOTCSI MaTEMaTUUECKUE CPEIICTBA;

- co30agamsb TPONYKT (pe3yJabTaT MPOEKTHOW NESITENbHOCTH), I W3YUYEHHS] M OMNHCAHUS KOTOPOr0 MCHOJIb3YIOTCS
MaTeMaTU4YECKHUE CPEJICTRA.

BeinyckHuk HayuuTcsa B 7-9 kiaccax (1Js1 MCIOJIb30BAHUSI B IOBCEAHEBHOM KM3HM M o0ecreYeHUs] BO3MOKHOCTH
YCIEIIHOT0 MPOJ0JIKeHUs1 00pa3oBaHuA Ha 0a30BOM YPOBHe)
JIeMEHTbl TEOPHU MHOKECTB 1 MaTeMAaTHYEeCKOM JIOTHKH
e OmnepupoBath Ha 6a30BOM yPOBHE® MOHATHAMHU: MHOKECTBO, S]IEMEHT MHOKECTBA, MOAMHOKECTBO, IIPUHAICKHOCTH;
® 33/1aBaTh MHOYKECTBA NIEPEUYUCIICHUEM HX DJIIEMEHTOB;
® HaxOJIUTh MEepeceUeHNe, 00bEeIMHEHNE, TOJIMHOKECTBO B MIPOCTEUIINX CUTYaLUsX;

® OIICpHUPOBATH HA 0a3oBOM YPOBHEC IMOHATUAMUA: OIIPCACICHHUC, aKCMOMA, TCOPCMA, 1OKA3ATCIILCTBO,

®3Jiech 1 jjasee — paco3HaBaTh KOHKPETHBIC PHMEPBI OOLIMX [IOHSTHIA 110 XapaKTEPHBIM MPH3HAKAM, BBITIOJIHSTE ACHCTBHS B COOTBETCTBUH C OIPEICICHAEM H IPOCTEHIINMH
CBOIICTBaMU MOHATUH, KOHKPETU3UPOBATh IPUMEPaMH OOIIKE TTOHATHS.
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® TPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI ISl TOATBEPKHEHUS CBOMX BHICKA3bIBAHUM.
B noBceHeBHOI KM3HU M NIPHU U3YYEHUH APYTUX NPeAMETOB:

®  HCIIOJB30BaTh rpaduuecKoe MpeACTaBICHHe MHOXKECTB JIJISI ONMMCAHUS PEaJIbHBIX MPOIECCOB U SBJIICHUH, MTPH PEIICHUH
3a/1a4 IPyTUX y4eOHbBIX MPEIMETOB.
Yucaa

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHITHSMH: HATypaIbHOE YKCIIO, IIEJI0€ YKHCIIO, OOBIKHOBEHHAS JAPOO0b, ASCATHYHAS
Ipo0b, cMellIaHHas APo0b, pallMoOHAIBLHOE YUCII0, apu(PMETHIECKUI KBaApaTHBIM KOPEHb;

®  JCIIOJIb30BaTh CBOMCTBA YHCEN Y MpaBWia JCUCTBUM MPU BBIMOJIHEHUN BBIYUCIICHU;

® KCHOJIb30BaTh MPU3HAKU JCIUMOCTU Ha 2, 5, 3, 9, 10 npu BHINOJHEHUU BEIYUMCICHUN M PEIICHUM HECTIOKHBIX 3a/a4;

® BBINOJHATH OKPYTJICHUE PAlMOHAIBHBIX YUCET B COOTBETCTBUU C MPABUIIAMU;

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

® pacCIO3HABATh PALIMOHAJIBHBIC U UPPALIMOHAJIBHBIC YHCIIA;

® CpaBHMBATH YMCIIA.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU JPYTUX NPEIMETOB:

® OIICHUBATh PE3YJIHTAThHI BEIYUCICHUHN MIPU PEIICHUU MTPAKTUUECKUX 3a/1a4;

® BBINOJHATH CPABHEHUE YHCEIT B PEaIbHBIX CUTYAIIUSX;

® COCTaBJIATH YMCJIOBBIC BBIPAKEHUS MPH PEIICHUH MPAKTUYECKUX 3a7a4 M 3aJ]1a4 U3 JIPYTUX YICOHBIX MTPEIMETOB.
ToxknecTBeHHbIE TPe0OpPa30BaHUA

e BrInonaHATh HeCI0XKHbIE TPEOOPA30BAHUS 1JI BEIYMCIICHUSI 3HAYEHUN YHCIIOBBIX BBIPAXKEHUM, COIEPIKALIUX CTEIICHU C
HaTypaJbHBIM MTOKA3aTEJIEM, CTETICHH C 1IeJIBIM OTPUILIATEIbHBIM MTOKA3aTEIIEM;

®  BBINOJHATH HECIIOKHBIE TPE0OPa30BaHUS 1IEJIBIX BIPAKEHUMN: paCKphIBaTh CKOOKH, MPUBOJIUTH MOJIO0OHBIE ClIaraeMbi¢;

®  HCIOJb30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXKEHHS (KBaApaT CyMMbI, KBaJpaT Pa3HOCTH, PA3HOCTh KBaApPAaTOB) IS
YIIPOILIECHUS BBIYUCIICHUN 3HAYCHUM BBIPAKEHHUI;

®  BBINOJHATH HECIIOXKHBIE TPe0oOpa3oBaHus IPOOHO-TUHEHHBIX BBIPAKEHUN U BBIPAXKEHUM ¢ KBAJIPAaTHBIMU KOPHSIMHU.

93



B noBceHeBHOM KM3HU M NIPU U3YyYE€HHHU APYTHUX MPeEIMETOB:

® TIOHMMATh CMBICI 3aIMCH YUCJIA B CTAHIAPTHOM BH/IC;

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3alUCh YHUCIIAY.
YpaBHeHUA U HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHITHSIMH: PaBEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHHE, KOPEHb YPaBHEHHS,
pellleHre YpaBHEHUsI, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILIEHUE HEPABEHCTBA,

® MPOBEPATH CIPABEITUBOCTD YHCIOBBIX PABEHCTB U HEPABECHCTB;

® pemiath JUHEWHbIE HEPABEHCTBA U HECIIOKHBIC HEPABEHCTBA, CBOSIINECS K TUHEHHBIM;

® pemaTh CUCTEMBI HECIIOKHBIX JIMTHEWHBIX YPaBHEHU, HEPABEHCTB;

® TIPOBEPSTH, ABIIAETCA JIU JAHHOE YUCIIO PEIICHUEM YpaBHEHUS (HEpaBEHCTBA);

e pemaTh KBaJApPaTHBIC YpaBHEHUS 10 (hOpMYyJie KOPHEH KBAPATHOT'O YPABHEHUS;

e 1300paXkaTh PEIICHHSI HEPABEHCTB M UX CUCTEM Ha YHUCIOBON MPSIMOM.
B noBcenHeBHOM KM3HU M TIPH U3YyYE€HHHU APYTHX NMPEIMETOB:

® COCTaBIIATH U peIIaTh JIMHEWHbIE YPABHEHUS NPHU PEIICHUH 3a/1a4, BO3HUKAIOMINX B IPYrUX YYEOHBIX MpPEIMETax.
DyHKUNHA

e HaxoauTs 3HaueHre QYHKIMH 110 33JITAaHHOMY 3HAYCHHUIO apTyMEHTa;

® HaXOJUTh 3HAYEHHUE apTyMEHTA 10 33JJaHHOMY 3HAYEHUIO (DYHKIIMU B HECIIOKHBIX CUTYyAIHSIX;

® ONpeneNnsITh IOJOKEHHWE TOYKH MO €€ KOOpAMHATaM, KOOPAWHATHI TOYKH MO €€ TMOJOKEHHIO Ha KOOpAWHATHOU
TIOCKOCTH;

e 110 rpaduKy HAXOAUTh 00JACTh OMPEEICHUS, MHOKECTBO 3HAUCHUM, HYIH (QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
MIPOMEKYTKU BO3pACTaHus U YObIBaHMSI, HAUOOJbIIIEE U HAUMEHbIIIee 3HAUCHUS (DYHKITUY;

® CTpOUTH I'papyK JIMHEHHOU (DYHKIINH;

® TIPOBEpATH, SBISETCSA JIM JaHHBIM Tpaduk TpadukoMm 3amaHHONW GyHKUMU (JIMHEWHOW, KBaJpaTUYHOW, OOpaTHOU
MPONOPILIMOHATILHOCTH);
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e OnpeaeATh NPUOIMKEHHBIC 3HAYCHHS KOOPIUHAT TOUKH IepeceueHus rpadukoB QyHKIUHI;

e OnepupoBaTh Ha 0A30BOM YpPOBHE MOHATHSAMU: MOCIEAOBATEIBHOCTD, apru(pMeTHIecKas Mporpeccus, TeoMeTpudIecKas
pOrpeccus;

e pemiath 3aJa4d Ha IPOrPECCHH, B KOTOPBIX OTBET MOXKET OBITh IOJyYeH HEMOCPEACTBEHHBIM IMOACYETOM 0e3
npuMeHeHus: Gopmy.
B noBcexHeBHOM KU3HHM M TPH U3YYEHHHU APYTUX MPEIMETOB:

® HCIIOJIb30BaTh I'paUKH peaIbHBIX IMPOIECCOB M 3aBUCHUMOCTEH IS ONpEACICHHS WX CBOMCTB (HAWOOJBIINHE H
HaMMEHBIIE 3HAYCHHMSI, POMEXYTKH BO3pACTaHUS M YOBIBAHHUS, 00JIACTH MOJIOKUTEIBHBIX H OTPUIATSIILHBIX 3HAUYCHUH U T.11.);

® HCIIOJIB30BAaTh CBOMCTBA JIMHEHHOW (DYHKIIMU U €€ TpauK Mpu pelIeHUH 3a/1a49 U3 APYruX YIeOHBIX MPEIMETOB.
CTaTHCTHKA H TeOPHs BePOSITHOCTEM

e lIMmerp mpeacTaBlIeHWE O CTATUCTHYSCKUX XapaKTEPHCTHKAX, BEPOSTHOCTH CIYYAHHOTO COOBITHS, KOMOWHATOPHBIX
3aa4ax;

e pelIath MPOCTEHINEe KOMOMHATOPHBIEC 3a7a4l METOOM MIPSIMOI0 K OPraHM30BAHHOI'O TIepedopa;

® MPEACTaBIIAThH JAHHBIC B BUJIC TAaOJHUII, TUArpaMM, rpauKoB;

® YyuTaTh MH(POPMAIIHIO, MPEJACTABICHHYIO B BUJIC TAOJHUIIGI, JUArpaMMbl, Tpaduka;

®  ONpEIeNITh OCHOBHBIE CTATUCTUYCCKUE XapAKTCPUCTHUKH YHCIIOBBIX HAOOPOB;

® OIICHUBATh BEPOSTHOCTH COOBITHS B MPOCTEHININX CITyYasix;

® HMETh IIPEJCTABICHHUE O POJIM 3aKOHA OOJIBIIINX YUCEIT B MACCOBBIX SIBJICHHUSX.
B noBce1HeBHOI )KM3HU ¥ NIPH W3YYEeHUH IPYTHX MPEIMETOB:

® OIICHUBATh KOJMUYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tepedopa;

® KMETh MPEJCTABICHUE O PO MPAKTHUECKHU JIOCTOBEPHBIX  MAJIOBEPOSTHBIX COOBITHH;

¢ CpaBHUBATb OCHOBHBLIC CTATHUCTHYCCKHC XAPAKTCPUCTHUKHU, IMOJIYUCHHBIC B IIPOLICCCC PCHICHHA HpHKJIaI[HOﬁ 3aJa4u,
H3YUYCHUA PCATIBHOIO ABJICHUA,

® OHOCHHBATDH BCPOATHOCTDL PCAJIBHBIX COOBITHH U SBJICHUN B HECIIOKHBIX CUTyanusix.
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TexkcrToBble 3a1a4n

e Pemath HECIOKHBIEC CIOKETHBIC 33124l Pa3HBIX TUTIOB Ha BCE apu(PMETUICCKUE ACHCTBUS;

® CTPOUTH MOJIEJb YCJIOBUS 3a7auu (B BUE TaOIHUIIbl, CXEMbI, PUCYHKA WM YPAaBHEHHS ), B KOTOPOU JTaHbl 3HAYEHUS ABYX
13 TPEX B3aMMOCBSI3aHHBIX BEJIUYUH, C LIEJIbI0 MOUCKA PEIIEHU 3a/1a4H;

® OCYILECTBIATH CIIOCOO MOUCKA PEIICHUS 3a7a4u, B KOTOPOM PacCyKJI€HUE CTPOUTCS OT YCJIOBUS K TPEOOBAHUIO WIIH OT
TpeOOBaHUS K YCIOBUIO;

® COCTaBJATH IUIAH PEUICHUS 3a7a4u;

®  BBIJCJATH ATAlbl PEIICHUS 3a/1a4H;

® UHTEpIPETUPOBATH BHIUUCIUTEIbHBIE PE3YIbTATHI B 3aJ]a4€, UCCIEIOBAThH OJYYEHHOE PEILICHUE 3a/1a4u;

® 3HATh pa3lInYMe CKOPOCTEH 00BEKTa B CTOSUYEH BOJIE, TPOTUB TEUEHUS U MO TEUECHUIO PEKH;

e pelaTh 33/1a4M Ha HAXO0XJCHHUE YaCTH YMCIIa U YKCIia MO €ro 4YacTH;

® pemiaTh 3aJa4d pa3HbIX TUMOB (Ha pabOTy, HA MOKYIKH, HA ABUXKEHHE), CBSI3BIBAIOIIUX TPU BEIUYUHBI, BBIICIATH 3TU
BEJIMYMHBI U OTHOILLICHUSI MEKly HUMHU;

® HaxOAWUTh MPOLEHT OT YKCIA, YHACIO MO MPOLEHTY OT HEro, HaXOIWTh NPOLEHTHOE CHW)XEHUE WJIU TMPOLEHTHOE
MOBBIIIIEHUE BEJIMUUHBIL;

® pelaTh HECI0XKHBIEC TOTHUECKUE 3aa4l METOIOM PACCYXKICHUN.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU JPYTUX NMPEIMETOB:

® BBIJIBUTaTh T'MIIOTE3bI O BOBMOXKHBIX MPEAEIbHBIX 3HAUYEHUAX UCKOMBIX B 3aJlaue BEJTUYUH (Je/1aTh TPUKUJIKY ).
I'eomeTpuyeckue purypol

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMU T'€OMETPUUECKUX PUTYD;

® U3BJIEKaTh MHGOPMAIIMIO O TEOMETPUUYECKUX (PUTYpaX, MPEJCTABICHHYIO Ha YepTekKaxX B SBHOM BUJIC;

® TIPUMEHSTH IS PEILICHUs 3a]1a4 TEOMETPUUECKUE (PAKThI, €CIIM YCIOBUS UX NPUMEHEHHUS 3aJ]aHbl B IBHOU (opMme;

® pemaTh 3a/1a4u Ha HAXOXKJICHUE T€OMETPHUECKUX BEIMYMH 10 00pa3IaM WM aJirOPUTMaM.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU JPYTUX NPEAMETOB:
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® UCIOJh30BaTh CBOMCTBA TI'E€OMETPUYECKUX (UTYp [JIs pelIeHHs THUMOBBIX 3aJay, BO3HHUKAIOIIUX B CHUTYaIMSIX
MOBCEIHEBHOM KM3HU, 3a]1a4 MPAKTUYECKOT0 COACPKAHUS.
OTHoOIEeHUs
e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHSTHUSIMHU: PABEHCTBO (UTYp, paBHbIE (PUTYPBI, PABEHCTBO TPEYTrOJbHUKOB,
MapaJUIETLHOCTD NPSMBIX, NEPIICHAUKYISPHOCTD MPSIMBIX, YIJIbl MEXIY MPSIMBIMH, TIEPIECHINKYJISIP, HAKJIOHHAS, POCKIIUA.
B noBceHeBHOM KM3HU U NIPHU U3YYEHUH APYTUX MPEAMETOB !
® HCHOJIb30BaTh OTHOILLIECHUS JIJIA PEIICHUS MPOCTEUIINX 3a/1a4, BOSHUKAIOIINX B PEAIbHOW KU3HH.
N3mepeHust M BHIYUCTICHUS
e  BhINONMHATH U3MEPEHUE JJIMH, PACCTOSHUMN, BEIMUMH YTJIOB, C TOMOIILI0 HHCTPYMEHTOB 11 U3MEPEHUI JIJTUH U YTJIOB;
® [pPUMEHATh (OPMYJIbI MEpUMETpPa, IJIOMAAN U 00bEMa, IUIONIAAU TMOBEPXHOCTU OT/ACIBHBIX MHOTOIPAHHUKOB IPU
BBIYMCJICHUSAX, KOTJa BCE IAHHBIC NMEIOTCSI B YCIIOBHH;
e mpuMeHATh Teopemy Iludaropa, 6a30BbIe TPUTOHOMETPUYECKUE COOTHOIIEHHUS ISl BBIYMCICHUS JUIMH, PACCTOSHUM,
TUIOLIA/IEN B IPOCTENIINX CIIyUdaAsIX.
B noBceHeBHOI KM3HU M MIPHU U3YYEHUH JPYTUX NMPeAMeTOB:
® BBIUKUCIIATH PACCTOSIHUS HAa MECTHOCTU B CTAHJAPTHBIX CUTYAIUAX, IUIOMIAJAM B MPOCTEHIIUX CiIydasiX, NPUMEHATH
(dhopMyIibl B MPOCTEUIIINX CUTYAIUSAX B MOBCEAHEBHOM KU3HMU.
I'eomeTpuyecKkue NOCTpoeHMs!
e U300paxkaTh TUMOBBIC MIIOCKKE GUTYPBI U (PUTYPHI B TPOCTPAHCTBE OT PYKHU U C TTIOMOIIbIO HHCTPYMEHTOB.
B nmoBceHeBHOM KM3HU M NIPU U3YYEHUU APYTUX NPeAMETOB:
®  BBINOJHATH MPOCTEUIITHE ITIOCTPOCHUS HA MECTHOCTH, HEOOXOIMMbBIEC B PEAIbHOM JKU3HHU.
I'eomeTpuyeckue npeodpazoBaHus
e Ctpouth Gurypy, CAMMETPUUYHYIO TaHHOU (PUTYpe OTHOCUTEIHLHO OCU U TOUKH.
B noBceHeBHOI KM3HU M NIPHU U3YYEHNH APYTUX MPeAMETOB:
® pacIo3HaBaTh JIBI)KCHUE 00BEKTOB B OKPYXKAIOIIIEM MUPE;
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® pACMO3HABaTh CUMMETPHUYHBIE (PUTYPBI B OKPYKAIOLIEM MUPE.
BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YpOBHE IOHATUSIMHU BEKTOp, CyYMMa BEKTOPOB, IIPOM3BEJIEHUE BEKTOpa Ha
YHCJI0,KOOPAUHATHI HA IJIOCKOCTH;

® ONpeAeNATh NPUOIMKEHHO KOOPAMHATHI TOYKHU 110 €€ H300paKEHUIO HA KOOPJIANHATHOMN TIOCKOCTH.
B noBceqHeBHOM KM3HU M NIPU U3YYE€HUHU APYTHX NPeIMETOB:

® JCIOJB30BaTh BEKTOPHI ISl pEHICHUSI TPOCTEUIINX 3a]]a4 HAa ONpeIeTIEHUE CKOPOCTH OTHOCUTEIBHOTO ABUKECHHUSI.
Hcropust MmaTeMaTUKH

e  OnuceIBaTh OTJEIbHBIE BBIJAIOIIUECS PE3YIIBTATHI, IOJYUYECHHBIE B XOJ€ PA3BUTHSI MATEMATHKYU KaK HAYKH;

® 3HATh IPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBSA3HM C OTEUECTBEHHOW U BCEMUPHOI UCTOPUEN;

® [IOHMMATh POJIb MATEMAaTUKHU B pa3BuTHH Poccuu.
MeToabl MaTeMAaTHKH

e BrpiOuparh NoaXOAAIIMMN U3YyUEHHBINH METOA JIUIsl PELIEHUH N3YYEHHBIX TUIIOB MaTEMaTUYECKHUX 33]1a4;

e [IpuBonuTh HpUMEpPbl MATEMaTHUYECKUX 3aKOHOMEPHOCTEH B OKpY’KaOIIeW JAEHCTBUTENBHOCTH M TMPOU3BEIICHUIX
HCKYCCTBA.

BpinyCKHMK MOJTYYHUT BO3MOKHOCTh HAYYUTHCHA B 7-9 Kiaccax s odecnedyeHus: BO3MOKHOCTH YCIIEIIHOI0 NMPOAOJIKEHU S
o0pa3oBaHus Ha 0230BOM U YIJIy0JIEHHOM YPOBHSX
DJIeMeHTbl TEOPUU MHOKECTB 1 MaTeMaTHYeCKOM JIOTHKH

o Onepuposamv™® nowsmusmu: onpederenue, meopema, aKCUOMA, MHOICECMBO, XAPAKMEPUCHIUKU MHOICECMSA,
INEeMEHM MHOMCECMBA, Nycmoe, KOHeUHOe U OeCKOHeUHOe MHOMCECMBO, HOOMHONCECMBO, NPUHAONIEHCHOCHb, GKII0UeHUe,
PABEHCIMBO MHOICECTE;

10 . N
31ech U Janee — 3HaTh ONpEJIe/ICHHE MOHSTHS, YMETh MOSICHATH €r0 CMBICII, YMETh UCIIOJIb30BATh MTOHSATHE M €r0 CBONCTBA MPH MPOBEIACHUH PACCYKACHHIA, JI0Ka3aTEIbCTB,
peLIeHUH 3a/1ad.
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®  U300padxcamsb MHONCECMBA U OMHOUEHUE MHONCECTE C NOMOWbIO Kpyeos Jiinepa;,

® onpeoensamsb NPUHAONEHCHOCNb DNIEMEHINA MHONHCECMBY, 00BEOUHEHUIO U NePeceyeHuo MHONCECE;

®  3a0a8amb MHONMCECMBO C NOMOWbIO NEPEUUCTEHUSL DTIeMEHMO8, CLOBECHO20 ONUCAHUSL,

® onepupogamv NOHAMUAMU. BbICKA3bIBAHUE, UCMUHHOCb U JIOHCHOCMb BbICKA3bIBAHUS, OMPUYAHUE BbICKA3bIBAHUL,
onepayuu HAo BbICKA3bIGAHUAMU: U, UTU, He, YCTO08HbIE 8bICKA3bIBAHUS (UMNIUKAYUU),

®  CMpoumb 8bICKA3LIGAHUS, OMPUYAHUS BbICKA3LIGAHULL.
B noBceHeBHO KM3HU M NIPH U3YyYE€HHHU APYTHUX NMPEIMETOB:

® CcmMpoums YenouKu YMO3aKIOYeHUl HA OCHO8E UCNONb308AHUS NPABUT TOSUKU,

®  UCNONBL308AMb MHONCECMEA, ONEPAYUU C MHONCECMBAMU, UX cpaguueckoe npeocmasienue 05l ONUCAHUSA PeanbHblX
npoyeccos u sA61eHuUll.
Yuciaa

e Onepuposamb NOHAMUAMU: MHOIHCECMBO HAMYPATLHBIX YUCET, MHONCECMBO YENbIX YUCE]l, MHONCECMBO PAYUOHATbHBIX
yuces, UppayuoHailbHoe YUcio, K8aOpammbslii KOPeHb, MHONCECMBO OeliCMBUMENbHbIX YUCe], 2e0MemPUYecKads uHmepnpemayus
HAmMypaibHuILX, YeblX, PAYUOHATbHBIX, 0eUCTNEUMENbHbIX YUCE],

®  NOHUMAMb U 00BACHAMb CMBICA NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCTA,

®  GLINONIHAMb GLIYUCTEHUS, 8 MOM YUC/IE C UCNONb30BAHUEM NPUEMOE PAYUOHANHBIX GbIUUCTIEHULL,

®  GBINONIHAMb OKPY2IleHUEe PAYUOHANbHBIX YUCe C 3a0AHHOU MOYHOCMbIO,

®  CpasHUBamMb payUOHAIbHbIE U UPPAYUOHAIbHBIE YUCTA,

®  1pPeoCcmasisims payUuoOHAIbHOE YUCTO 8 8UOe 0eCAMUYHOU Opobu

®  YNopsa0ouuU8amsv Yucid, 3aNUCAHHbIE 8 8U0e 0ObIKHOBEHHOU U 0eCAMUYHOU OPpoOU,

o naxooumv HOJ/[ u HOK uucen u ucnonv3osams ux npu peuienuu 3a0ay.
B noBce1HeBHO KM3HU M NIPU U3YyYE€HHHU APYTHX NMPEIMETOB:

® npuMeHsAmMb NPAGULA NPUOIUNCEHHBIX BbIYUCIEHUL NPU peueHUuu NpaKkmuyeckux 3a0ay u peuweHuu 3a0ay Opyeux
VUEOHbIX NPeoOMemos;
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®  GLINOJHAMb CPAGHEHUE PE3VIbINAMO8 8bIYUCIEHUL NPU peuleHUU NPaKmu4eckux 3a0ay, 8 mom ducie npudIUHNCeHHbIX
GLIYUCTICHUU,

® COCmagAmMb U OYEHUBAMb YUCTOBbLE BLIPANCEHUS. NPU PeleHUY NPAKmu4eckKux 3a0ay u 3a0ay u3 opyeux y4eOHvix
npeomemos;

®  3anucvIBamv U OKpPY2iamb YUCIOBble 3HAYEHUS PeAIbHbIX eIUYUH C UCNOIb308AHUEM PA3HBIX CUCEM USMEPEHUs.
TosxkaecTBeHHbIE IPe00pa3oBaHusA

o Onepuposamv NOHAMUAMU CMENEHU C HAMYPALLHLIM NOKA3AmeneM, CMmeneHu ¢ YeiblM OmpuyamenbHbim
nokasameinem,

®  GHLINONIHAMb NPEoOPA308AHUS YENbIX BbIPANCEHUL: OeUCMBUsl C OOHOYIEHaAMU (CloJCeHuUe, 8blYUmMAanue, YMHOMCEHUE),
Oelicmausl ¢ MHO2OUNeHAMU (CILOJICEeHUe, BLIYUMAHUE, YMHONCEHUE),

®  GLINONHAMb PA3N0NCEHUE MHO20UNIEHO8 HA MHOMCUMENU OOHUM U3 CNOCO008: 8blHeceHue 3a CKOOKY, SpYNNuposKd,
UCNONIb308AHUE POPMYT COKPAUIEHHO2O YMHONCEHU,

®  gblOenAMb KBAOPAM CYMMbL U PAZHOCIU OOHOUICHO8,

®  PACKIA0bIBAMb HA MHOMCUMENU KBAOPAMHBIL MPEXUTIEH,

®  GLINONHAMb NPeodPA3Z0BAHUS BbIPANCEHUN, COOEPIHCAWUX CMENneHU C YeabiMU OMPUYAmMenbHbIMU NOKA3amensimu,
nepexooums om 3anuUcl 6 8ude CMeneHu C YeavlM OmpuyameibHulM noKazamenem K 3anucu 6 auoe opoou;

®  BbINOJHAMb NPeobpPa308anUsi OPOOHO-PAYUOHATLHBIX BbIPANCEHUN COKpaweHue opooel, npusedenue aneedpauiecKux
Opobell Kk 0b6uemy 3HameHamenio, ClOXCeHUe, YMHOJCeHUe, OelleHue dleeopaudeckux 0pooell, 8036edeHue aleebpauieckoll Opoou
8 HAMYPATLHYIO U YETVI0 OMPUYAMETbHYI0 CIEeNneHb,

®  GLINOIHAMb NPEOOPA30BAHUS BLIPANCEHUU, COOEPIAHCAUYUX KBAOPAMHBLE KOPHU,

®  gblOeNAMb KBAOPAM CYMMbL UNU PASHOCMU O8YYIIEHA 8 8bIPANCEHUSAX, COOEPHCAUUX KBAOPAMHbLE KOPHU,

®  GLINONHAMb NPEOOPA308AHUS BLIPANCEHUU, COOEPAHCAUJUX MOOYTb.
B noBcexHeBHOM KU3HHU M TPH U3YYEHUHU APYTUX NMPEIMETOB:

®  GLINOIHAMb NPEoOPA308AHUS U OCUCMBUSL C YUCIAMU, 3ANUCAHHBIMU 8 CHAHOAPMHOM 8UOe;
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®  BbINOJHAMb NPeobPA308aHUS ANI2eOPAUUECKUX BbIPANICEHUL NPU peuleHUU 3a0ay Opyeux Y4eOHbIX npeoMemos.
YpaBHeHUs U HEPABEHCTBA

o Onepuposamev NOHAMUAMU: YPAGHEHUE, HEPABEHCMB0O, KOPEHb YPABHEHUs, peuleHue HepaseHCcmed, PABHOCUNbHbLE
ypasHenus, obracms onpeoeyieHus ypasHeHus (HepaseHcmaea, Cucmemsl YypasHeHutl Uiy HepaseHcms),

®  pewams qUHelHble YPAGHEHUs U YPABHEHUS, CBOOUMbLE K TUHEUHbIM C NOMOUBIO MOHCOECMBEHHBIX NPEOOPA308AHULL

® pewiamv KEAOpAmMHvle YPAGHEHUS. U YPABHEHUs, CBOOUMble K KBAOPAMHbIM C HOMOWDBIO MONCOECBEHHBIX
npeoobpazosanuii;

® pewamsv OpOOHO-TUHELHbIE YPABHEHUSL,

* pewams npocmeliuiue uppayuoHaIbHbie ypasenus euda \[f(x) =a, \/ f(x)= \/g(x) ;

e pewams ypasHeHus euoa x" =a;

® pewams YpasHeHUs CHOCOOOM PA3NONCEHUSL HA MHONCUMENU U 3AMeHbl NePeMEeHHOlL,

®  UCNONBL308AMb MEMOO UHMEPBALO8 0I5l PeUleHUs. YelblX U OPOOHO-PAYUOHAIbHBIX HEPABEHCNG,

® pewams JUHeliHble YPABHEHUS U HePABEeHCMEA C NapAMempamu;

®  peuams HeClOHCHbLE K8AOPAMHbLE YPASHEHUS C NAPAMEMPOM;

®  peuams HeCI0HCHbLE CUCTNEMbl TUHEUHbIX YPAGHEHUL ¢ NAPAMEempPamu,

®  peuams HeClO0NCHbIE YPABHEHUS 8 YETblX YUCTAX.
B noBcenHeBHOM KM3HU M TIPH U3YyYe€HHH APYTHX NMPEIMETOB:

® cocmasniame U peuams JUHElNble U K8AOPAMHble VPABHEHUs, VPABHEHUs, K HUM C800SUIUECs, CUCTEMbl JTUHEIHbIX
VPABHEeHUll, HePABeHCME NPU pelueHUuU 3a0a4 0pyaux y4eOHbIX NPeoMemos;

®  BHLINONHAMb OYEHKY NPasoono0oduUs pe3yibmamos, NoayuaemMvlx npu peuleHuu TUHeHbIX U K8AOPAMHbIX VPAGHEHUN U
cucmem JTUHEHbIX YPAGHEHUL U HEPABCHCME NPU PeUeHUU 3a0a OpYeUx yueOHbIX NPpeoMemos;

® guIOUpamb CcOOmMEemMcmeyoujue YpasHeHus, HepaseHCmea Uil Ux cucmemvl 01 COCMABIEHUS MAMeMamuyecKou
MOO0enu 3a0aHHOU PealbHOU CUMYayuy Ulu NPUKIAOHOU 3a0adu;
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®  yMemb UHMEPNPemuposams NOJYVUEHHbIU NPU peuleHUu YPAaeHeHUsl, HepaseHcmed UIU CUCMeMbl pe3ylbmam 8
KOHMmMeKcme 3a0aHHOU PeanbHOl CUMYayuu Uiy NPUKIaOHOU 3a0a4iu.
DyHKIUU

o  Onepuposamov NOHAMUAMU. PYHKYUOHANbHAS 3ABUCUMOCTb, QYHKYUL, epaduK GYHKYUU, cnocodwl 3a0anus GyHKyuu,
apeymenm u 3HayeHue @yHKyuu, obIaACmMb ONnpeoeleHUss U MHOMCECME0 3HAYEeHUl (QYHKYUU, HYIU QYHKYUU, NPOMENCYMKU

SHAKONoCcmoAaAHcmed, MOHOMOHHOCHb d)yHKT/ﬁ/tu, YEMHOCMb/HEYEMHOCMb QbyHKl/ﬂ/lu,

N . . . k
® cmpoums epaguru TUHEUHOU, K8AOPAMUYHOU PYHKYUU, 0OPAMHOL NPONOPYUOHATLHOCU, (DYHKYUU 8U0A. Y =a+——,
X

+b
y=x,y=%x, y=|x

® Ha npumepe K8AOPAMUYHOU (DYHKUUU, UCNOAb306amMb npeobpazosanus epaguxa Gyukyuu Y=F(X) o1 nocmpoenus

epaguxos ynkyuti y=af (kx+b)+c;

® Ccocmaegnamv YpPAasHeHus NpAMOU NO 3A0AHHbIM  YCA0GUAM: Npoxoosawjel uepe3 08¢ MOYKU C 3A0AHHLIMU
KOOpOUHamamu, npoxoosujeli yepe3 0aHHY10 MOUYKY U NAPaLIelbHOl OAHHOU NPAMOU,

® uccredosams QYHKYUIO No e€ cpagpuxy;

®  HAXOOUMb MHOHCECMBO 3HAUEHUL, HYIU, NPOMEIICYMKU 3HAKONOCIMOSHCIEA, MOHOMOHHOCU K8AOPAMUYHOU (DYHKYUL,

®  0onepuposamv NOHAMUAMU: NOCIEO08AMENbHOCMb, APUDMEMUUecKast NPOSPeCcCUsl, 2eOMeMmpUYecKas npoepeccusi;

® pewams 3a0a4u HA APUPMEMUYECKYIO U 20MEMPUUECKYIO NPOCPECCUTO.
B noBceHeBHOM KU3HH M TPH U3YYEHHH JAPYTUX MPEIMETOB:

®  WILIIOCMPUPOBANb C NOMOWBIO 2PAPUKA PeaTbHYIO 3A8UCUMOCTIb WU NPOYECC NO UX XAPAKMEPUCTIUKAM,

®  UCNONBL308AMb CBOUCMBA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU peuleHUU 3a0al U3 Opyeux y4eOHbIX npeoMemos.
TexcrToBbIe 3a1a4n

o Pewamsb npocmoie U CI0JCHbIE 3A0AYU PAZHBIX MUNOS, A MAKICE 3A0aAYU NOBBIUEHHOU MPYOHOCIU,

®  LUCNOAB308aMb PA3HblE KPAMKUE 3aNUCU KAK MOOeIU MEeKCMO8 CILONCHBIX 3a0ay 051 NOCMPOEHUsi NOUCKOBOU CXeMbl U
peuienus 3a0auy;
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®  paziuuamos MoOeib MeKCma U MoOelb peuleHuss 3a0ayu, KOHCMPYupo8amv K O0OHOU MOOenU peueHuss HeCl0NCHOU
3a0ayu pasnvie MOOeaU MeKCcma 3a0adu,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peleHUs 3a0ad (0m mpebosanus K yClo8Uro U Om YClo8us K mpebosanuio);

®  MO0enUuposams paccyicoenus npu NOUCKe peueHus 3a0ad ¢ NOMOWbI0 epag-cxemvl;

®  guIdenAMmb 9Mansl peulenus 3a0a4u U CO0epHCanue Kaxcoo2o Smand;

® ymembvb 6bl6upamb ONMUMATILHBLIL MEMOO peulenu: 3a0a4u U 0CO3HABAMb 6bl60p Memoda, pacemampueaniv pasjiudHovle
Memodbl, HAX00UMb PA3HblE peutlerHusl 3a0atm, eCiu 603MOIHCHO,

®  aHANU3UPOBAMb 3aMPYOHEHUs. NPU PeUleHUU 3a0ay;

®  GLINOIHAMb PA3TUUHbIE NPEOOPA3068aAHUS NPEONONCEHHOU 3a0ayl, KOHCMPYUpo8amy HOGble 3a0auu U3 OAHHOU, 8 MOM
yucne oopammoie;

®  UHMepPNPemupos8ams 8bIYUCIUMENbHbIE PEe3yIbmamyl 8 3a0ayde, UCCLe008amb NOAYUeHHOe peuleHue 3a0ayu,

®  QHANUZUPOBAMb  BCEBO3MOJNCHLIE CUMYAYUU 63AUMHO20 PACNONONCEHUs O08YX OO0BbEeKmo8 U USMEHEHUe Ux
Xapakmepucmuxk npu COBMEeCMHOM OBUNCEHUU (CKOPOCMb, 8peMs, pPACCMOsiHUe) Npu peuleHuu 3a0ad Ha O8UdCeHue 08yX
00beKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOJIOHCHLIX HANPABIEHUSX,

® UCCne0oB8amb BCEBO3MOINCHDIE cumyayuu npu peweHuu 3a0a4 Ha O08UdCEHUe No peke, pacemampueantb pas3Hsle
cucmemabl omcqé'ma;

® pewams pazHooOpazHvle 3a0adU «HA YACMUY,

® pewamsb u 060CHOBbIBAMb C8OE peuleHue 3a0ay (8bl0eNamb MamemMamuiecKyro OCHO8Y) Ha HaxX0XdcOeHue Yyacmu Yucid
U YUCTIA NO €20 YACU HA OCHOBE KOHKPEMHO20 CMbLCIIA OpoOU;

® 0co3HaABamMb U 00BACHAMb UOEHMUYHOCHb 3A0ai PA3HBLIX MUN08, CEA3bIBAOWUX MPU BeIUYUHbl (HAa pabomy, Ha
NOKYNKU, HA OBUdCEHUE). BblOeNAMb MU BEIUYUHbL U OMHOWEHUS MedXHcOy HUMU, NPUMEHSMb UX HpU peueHuu 3aoad,
KOHCMpPYUpoeams cobCmeenHbvle 3a0ay YKA3aHHbIX MUNos;

® grademsv OCHOBHLIMU MEMOOAMU PeueHUsl 340ad Ha CMeCU, CNIA8bl, KOHYeHMPayuu,

® peuanisb 3a0a4u Ha npoyennvbl, 6 MOM 4ucie, CJ10HCHblE NPOYEHMDbL C 06OCH06ClH1/l€M, Ucnov3ys pasnole CnOCO6bl,'
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® pewams J02udecKue 3a0ayu pazHublMu Cnocobamu, 8 mom ducie, ¢ 08yMs OI0KAMU U ¢ mpems OJOKAMU OAHHBIX C
noMoOwbio maoauy;

® pewambs 3a0ayu N0 KOMOUHAMOPUKE U MeOpul 8epOSMHOCMEL HA OCHO8E UCNOIb308AHUSL U3VHEHHLIX Memoo08 U
060CcHOBbIBAMY peuleHue;

®  pewams HeCI0JCHbIE 3A0ayl N0 MAMeMAMUYecKol CImamucmuke;

® 061a0emb OCHOBHBLIMU MEMOOAMU PeuleHUs: CIONCEMHbIX 3a0ay. apugpmemudeckuil, arcedpaudeckuil, nepeoop
8APUAHTNO8, 2eOMEMPUYECKUT, epapuiecKull, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSIX.
B noBcexHeBHO KU3HH M TPU U3YUYEHUHU APYTUX MPEIMETOB:

®  gblOeNAMb NpU peueHul 3a0ay Xapakmepucmuky paccmampusaemou 8 3a0ave CUmyayuu, OmiuyHvle Om peanbHblX
(me, om KOMOPwIX AOCMPALUPOBATIUCD), KOHCIMPYUPOBAMb HOBblEe CUMYAYULU C YHEMOM IMUX XAPAKMEPUCMUK, 8 YACIMHOCIU, NPU
peuleHuu 3a0ay Ha KOHYeHRmpayuu, yY4umsléams njiomHOCMb 8eulecmaed;

® pewiamv U KOHCMPYUPOBAMb 3A0AYlU HA OCHOBE PACCMOMPEHUs. PealbHblX CUMYayull, 8 KOMOpulX He mpedyemcs
MOYHBIU BLIYUCIUMETbHBIU Pe3yabman,

®  pewams 3a0a4u HA OBUdNCEHUE NO peKe, PACCMAMPUBAsL PA3HbIE CUCMEMbl OMCUemd.
CrarucTuka ¥ TeOpusi BepOATHOCTEH

o  Onepuposams noHAMUAMU: CMONOYAmMble U KPY208ble OUAzpamMmvl, mabauysbl OAHHBIX, CpeoHee apughmemuyeckoe,
Meouaua, Haubolvuiee U HAUMeHblUlee 3HAYEHUS BblOOPKU, pazmax 6blOOpKU, OUCNepcusi U CMAaHOapmHoe OMKIOHEHUe,
CYYAUHAS USMEHYUBOCID,

® u3gIeKamv UHGopmayuro, NPeOCMasieHHy0 8 mabauyax, Ha OUAPAMMAax, spapurax;

® cocmagnams madbauysbl, CMpoUms OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamsv NOHAMUAMU: PAKMOPUAT YUCIA, NEPECMANHOBKU U coyemanus, mpey2onvhuk Ilackans,

®  NpuMeHsAmMb NPAGUILO NPOU3EEOEHUS NPU PEUUeHUU KOMOUHAMOPHBIX 3a0ay,

®  Onepuposamv NOHAMUAMU: CAVHAUHBIN ONbIM, CIVYAUHBIL 8bIOOD, UCNbIMAHUE, dIeMeHmapHoe CaydatiHoe coovimue
(ucxo0), knaccuueckoe onpedenenue 8epoamHOCIU CIYYALIHO20 COObIMUS, ONepayuu Hao CIY4auHbIMU COOBIMUAMU,
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®  npeocmasiams UHGopMayuio ¢ NOMowb10 Kpyeos Jiinepa,

® pewams 3a0a4u HA BbIYUCTIEHUE 8EPOSMHOCIU C NOOCUEMOM KOIUYECmBa 8apUaHmos ¢ NOMOubI0 KOMOUHAMOPUKU.
B noBceHeBHOI KM3HU M TIPH U3YyYE€HHHU APYTHUX NMPEIMETOB:

®  u36IEeKAMb, UHMEPNPEMUPOBAMb U NPEOOPA308bIBAMb UHDOPMAYUIO, NPEOCMABIEHHYI0 8 MAOIUYAX, Ha OUASPAMMAX,
epagukax, ompaxcarowiyro coUCMEa U XapaKmepucmuku peaibHulX NPoYeccos U A61eHUU;

® onpedensimb CMAMUCUYECKUEe XAPAKMePUCMUKU blOOPOK No mabauyam, ouacpammam, epagurkam, 6blNOIHAMb
CpasHeHue 8 3a8UCUMOCMU OM Yelu peleHus 3a0adu,

®  OyeHuBamv 8epPOSMHOCHb PEAlbHbIX COOLIMULL U S8TIeHUII.
I'eomeTpuyeckue purypsol

o Onepuposams NOHAMUAMU 2EOMEMPULECKUX PUSYD;

®  u36lEeKAmMb, UHMEPNPEemUposams U npeoopazo8viéams UHGOPMAYUIO O 2e0MeMPUYECKUX Queypax, npeocmasieHHyo
Ha Yepmedtcax;,

® npumeHAmb 2ceomempuueckue Gakmvl OAs8 peueHus 3a0ay, 8 MOM Hucie, NPeonoIaearWux HeCKOIbKO Wacos
peuierus,

* Jopmynuposams 6 NPOCMEUWUX CYUAAX CBOUCMBA U NPUSHAKU DUeyp;

®  00KA3bIBAMb 2COMEMPUYECKUE YIMBEPHCOCHUSL,

® grademv CMAHOAPMHOU Klaccugurayueli niockux gueyp (mpey2oibHUK08 U 4emvblpéxyeoibHUKO0B).
B noBceHeBHOM KM3HU M NIPU U3YUYEHUH APYTUX MPeIMETOB:

®  UCNONB308aMb CEOUCMBA 2e0MempuYecKux ¢uayp Onsl peulenus 3a0ay NpaKmuyecko2o Xxapakmepa u 3a0ad U3
CMENCHBIX OUCYUNTIUH.
OTHoOmIEeHHsA

e Onepuposamsb NOHAMUAMU: DPABEHCMBO (hueyp, pasHvle uaypvl, pPABEHCMEO MPeEY20IbHUKOS, NAPALLETbHOCTb
NPAMbIX, NEPNEeHOUKYIIAPHOCIb NPAMbBIX, Yelbl MeHCOy NPAMbIMU, NEPNEeHOUKYIAP, HAKIOHHAA, NpoeKyus, nodoodue gueyp,
noo0ooubie hueypsl, NOOOOHBIE MPEY2OTIbHUKU,
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® npumensmo meopemy Paneca u meopemy o NPONOPYUOHATLHBIX OMPE3KAX NPU PpeuleHUU 3a0ay,

®  Xapakmepuzo8ams 83AUMHOE PACHOLONCEHUE NPAMOU U OKPYHCHOCIU, O8YX OKPYHCHOCHIEIL.
B noBceHeBHOI KM3HU M TIPH U3YyYE€HHHU APYTHUX NMPEIMETOB:

®  UCNONB308aMb OMHOULEHUsL OJIsl peuleHUsl 3a0ay, 603HUKAIOWUX 8 PealbHOU HCUZHUL.
N3mepenusi U BHIYUCIEHUSA

o  Onepuposamev npeocmasieHusmMu o OIuHe, Niowaou, oovéme kax eenuuunamu. lIpumenams meopemy I[lughazopa,
Gopmynvl nrowaou, 06véMA NPU peuleHuy MHO20UWA208bIX 3a0al, 8 KOMOPbIX He 8ce OaHHble NPeOCMABeHbl 18HO, d Mpeoyiom
BbIYUCTICHUL, ONepuposamy 06oliee WUPOKUM KOIUYeCmEoM Qopmyn ONuHbl, HI0OWAOU, 00bEMA, GbIYUCTAMb XAPAKMEPUCUKU
KoMOuHayuti  gueyp  (OKpysicHocmell U MHO20Y20JbHUKOB) —BbIMUCIAMb  PACCMOAHUSL  MedcOy queypamu, NPUMEHsmb
mpucoHoMempuyeckue Gopmynvl 0N GbIYUCIEHUU 6 00/lee CIONCHbIX CAYYaAsAX, NPOBOOUMb GbIYUCIEHUSI HA OCHOB8e
PABHOBENUKOCTU U PABHOCOCNABLEHHOCMU,

®  POBOOUMb NPOCHIbLE BbIUUCTIEHUSL HA 0O DEMHBIX MENAX,

® opmyruposams 3a0auu Ha BbIYUCTIEHUE OIUH, NaoWaoel U 00bEMO8 U peulams UXx.
B noBcexHeBHOM KU3HH M MTPH U3YYEHHHU APYTUX NMPEIMETOB:

®  POBOOUMb BLIYUUCTIEHUS. HA MECIHOCTU,

®  npumeHsAmsb POPMYIbl NPU BIYUCTEHUIX 8 CMENCHBIX YUeOHBIX npeOMemax, 8 OKpyicarowel 0elucmeumenrbHOCm.
I'eomeTpuyeckue nocTpoeHust

o U3zobpadxcams ceomempuieckue gueypvl no meKCmogoMy U CUMBOIbHOMY ONUCAHUIO,

®  C800O00HO ONEPUPOBAMb YePMENCHLIMU UHCTNPYMEHMAMU 8 HECTONCHBIX CILYYAsX,

®  GLINOJIHAMb NOCMPOEHUS MPEY2ONbHUKOS, NPUMEHAMb OMOelbHble Memoobl NOCMPOEHUN YUPKYIeM U JUHeUKoU U
npo8oOUMsb npocmeuuiue Uccie008anUs YUCIA PeuleHUl;

® u300padicamv munogvie NIOCKUe queypvl U 00veMHble meid ¢ NOMOWbI NPOCEUUUX KOMNbIOMEPHBIX
UHCMPYMEHMO8.
B noBceHeBHOM KU3HH M MPH U3YYEHHH APYTUX MPEIMETOB:
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®  GBLINOIHAMb NPOCMeUuUe NOCMPOEHUs HA MECIHOCMU, He0OX00UMbIe 8 PealbHOU HCUZHU,

®  OYeHU8amv pamepwvl PearbHbIX 0OBLEKMOB OKPYHCAIOULe20 MUpA.
IIpeoOpa3oBanus

o  Onepuposamv NOHAMUEM OBUNCEHU. U NPeoOPa3’08anusi Noo0ooOUs, 61a0emsb HPUEMAMU NOCMPOEHUs Queyp ¢
UCNONIL308AHUEM OBUCEHUU U Npeobpazosanuil nooodUs, NPUMeHAMb NOIYYEHHble 3HAHUS U ONbIM NOCMPOEHUN 8 CMENCHLIX
npeomemax u 8 peaibHblX CUMYAYUsx OKPYHCarujeco Mupa,

e cmpoumbs hueypy, n000OHYIO OAHHOMU, NOIBL30BAMBCS CEOUCMBAMU NOO0OUSL 0151 000CHOBAHUSL CBOUCME huyp;

®  NPUMEHAMb CBOUCMBA OBUINCEHUI OJisl NPOBEOeHUsi NPOCMEUUX 0O00CHOBAHUL CBOUCME uyp.
B noBceHeBHOM KM3HU M NIPU U3YyYEeHHHU APYTHX MPeIMETOB:

®  NPUMEHAMb COUCMBA OBUNCEHUL U NPUMEHAMb NO000OUE OJ1s1 NOCMPOEHUL U 8bIYUCTICHULL.
BekTOopbl M KOOPAMHATHI HA MVIOCKOCTH

o  Onepuposamvb NOHAMUAMU BEKMOpP, CYMMdA, PA3HOCHMb BEKMOPO8, NpOU3eeoeHue GeKmopa HaA YUCIO, Y20l MeHcoy
BEKMOPAMU, CKATISIPHOE NPOU3Ee0eHUe 8EKMOPO8, KOOPOUHAMbL HA NIOCKOCMU, KOOPOUHAMbL eKMOPA,

®  GuLINOIHAMb OeUCmEUs HAO BeKMOPAMU (CrodceHue, GblYUmaHue, YMHONCeHUe HA YUCTO0), BbIYUCTAMb CKANAPHOE
npoussedenue, ONnpeoesisims 8 HNPOCMEUUX CAYHAiX Y20l MeHcO0y BeKMOpaMu, BbINOIHAMb PA3N0JdCeHUe BeKmopa Ha
cocmasnaiowue, NPUMEHAMb HNOJYYeHHble 3HAHUSL 6 (u3uUKe, HONb308aMbCa (QOPMYNOU BbIYUCIEHUS PACCMOSAHUA MENCOY
MOYKAMU NO UIBECMHBIM KOOPOUHAMAM, UCNOIb3068AMb YPAGHEHUs puayp Ol peuleHus: 3a0ay,

®  NPUMEHSAMb 8EKMOPbL U KOOPOUHAMDBL OJiSl PeUUeHUs 2e0MEeMPUYeCcKUX 3a0ay Ha 8blYUCIeHUe ONIUH, Y2l08.
B noBceHeBHOI KM3HU M NIPH U3YyYE€HHHU APYTHUX MPEIMETOB:

®  UCNONL308AMb NOHAMUSL 8EKMOPOB U KOOPOUHam O/l peulerus 3a0ay no usuke, ceocpaguu u Opyeum yyeOHbIM
npeomeman.
HUcTopust MmaTeMaTHKHU

o Xapaxmepuzoeams 6K1a0 8blOAIOWUXCSL MANEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHbIX 0baacmell,

®  NIOHUMAMb pOjlb MAmMeMamuKu 6 pazeumuu Poccuu.
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MeToabl MaTEMATHKH

e Jicnonwv3ys uzyueHHvle Memoobl, NPOBOOUMb 00KA3AMENLCHBO, BbINOIHAMb ONPOBEPHCEHUE;

®  gblOUPAMB U3YYEHHBIE MEMOObL U UX KOMOUHAYUU OJIsl peuleHUs Mamemamuyeckux 3a0ad;

®  UCNONBL308AMb MAMeMamuiecKue 3HaHUus OJis1 ONUCAHUSL 3AKOHOMEPHOCMeEU 8 OKpycanwel O0elucmeumenibHOCmuy u
npoU38e0eHUsIX UCKYCCMBA,

®  NpUMEeHAmb npocmeluue NPoSPAMMHbIE CPeOCm8a U INeKMPOHHO-KOMMYHUKAYUOHHbIE CUCMeMbl NpU peuleHul
mamemamuyeckux 3a0au.

BbIMyCKHUK NOJY4YHT BO3MOKHOCTHL HAYYHThCSl B 7-9 Kjaccax ISl YCHEIIHOrO MPOAOJIKEHUs1 00pa3oBaHMsl Ha
yriy0JIéHHOM YPOBHe
JJieMeHTBHI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTUKH

e (CBobOogHO OHepI/IpOBaTbll MOHATHUSIMU: MHOXECTBO, XapPAKTEPUCTUKU MHOMKECTBA, 3JIEMEHT MHOXECTBA, ITyCTOE,
KOHEUHOE M 0€CKOHEYHOE MHOXKECTBO, TTOJIMHOXKECTBO, MMPUHA/IJIKHOCTD, BKIIFOUEHHE, PABEHCTBO MHOXKECTB, CITIOCOOBI 3a/JlaHHe
MHOYKECTBA,;

® 33/1aBaTh MHOXKECTBA Pa3HBIMHU CIIOCOOAMHU;

® [IPOBEPSATH BHIIOJIHEHUE XAPAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

e CBOOOJHO ONEPUPOBATh MOHATUSMH: BBICKAa3bIBAHHWE, UICTUHHOCTb W JIOKHOCTH BBICKA3bIBaHMSI, CIIOKHBIE U MPOCTHIC
BBICKA3bIBAHUS, OTPHUILIAHWE BBICKA3BIBAHHWI; HCTUHHOCTb W JIOKHOCTb YTBEPXKACHUS W €ro OTPHUIAHWs, ONEpalnu HaJl
BBICKA3bIBAHUSIMU: U, UJIU, HE;YCIOBHBIC BBICKA3bIBAHU;

® CTPOWUTH BBICKA3bIBAHMS C UCIIOJIb30BAaHUEM 3aKOHOB alireOpbl BhICKa3bIBAHUH.

B noBceHeBHOI JKM3HU M NPHU U3YYEHUH APYTUX NPeAMETOB:
® CTPOUTH PACCYXKJECHHS HA OCHOBE HUCIIOJIb30BAHUS ITPABUJI JIOTHKHU,

1 31ech U gajiee — 3HaTh ONpeACICHUEC TOHATHUS, 3HATh U YMETh JOKAa3bIBATh CBOMCTBa (HpI/IBHaKI/I, €CJI1 OHU eCTL) TNOHATUS, XapaKTECPHU30BATh CBA3U C APYTUMU NOHATUAMU,
MPEACTABIIAA OAHO MMOHATHUE KaK YaCTh HEJIOCTHOTO KOMIIJICKCA, UCIIOJIB30BATh ITOHATUE U €T0 CBOICTBa IIpu IPOBEACHNUU paCCy)K,Z[CHHfI, JI0Ka3aTCJIbCTB, PCIICHUH 3ajiad.
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® HCIOJb30BaTh MHOXXECTBA, OMEpPAIlMU C MHOXKECTBaAMHU, MX TIpaduyecKkoe MpEeACTABICHUE IJi OMUCAHUS PeaTbHBIX
MPOIIECCOB U SIBJICHUM, TIPH PEIICHUU 3a]1a4 IPYTUX YU4eOHBIX IPEIMETOB.
Yucaa

e (CB00OJHO OINEpPUPOBATH MOHATUAMU: HATYPATbLHOE YHCII0, MHOXKECTBO HAaTypalbHBIX YUCE]I, 11€JI0€ YHUCII0, MHOXKECTBO
IIETIBIX YUCEN, OOBIKHOBEHHAS IPOO0b, JAeCATUIHAS APOOb, CMEIIAHHOE YUCIIO0, PAIMOHAIBLHOE YHCIIO, MHOKECTBO PAallMOHAIBHBIX
YuCell, MUPPALMOHAIBHOE YHCIO, KOPEHb CTENEHW N, JICHCTBUTEIIBHOE YHCJIO, MHOXECTBO JICMCTBUTEIBHBIX YMCEN,
r€OMETPUYECKAs] MHTEPIIPETALIAS HATYPAIbHBIX, HEIbIX, PAIMOHAJIBHBIX, ICCTBUTEIBHBIX YUCE;

® [IOHUMATh M OOBSCHATH PA3HUILY MEXKTY IMTO3UITMOHHON M HEMO3UIIMOHHOM CHCTEMaMH 3aIlMCH YHCEIT;

® T[IEPEBOJUTH YKCJIA U3 OJTHON CUCTEMBI 3aITUCH (CUCTEMBI CUMCIICHUS ) B IPYTYIO;

e JIOKa3bIBaTh M MCIOJb30BATh MPU3HAKU JCIMMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMbl U npoU3BEACHUS YUCEI MPU
BBINIOJTHCHUY BBIYMCIICHUN U PEIICHUH 3a]1a4;

®  BBINOJHATH OKPYTJICHUE PAIMOHAIBHBIX U UPPALIMOHAIBHBIX YMCEN C 3aJaHHONW TOYHOCTHIO;

® CpaBHMBATh JICUCTBUTEIBHBIE YKCIIA Pa3HBIMU CITIOCOOAMU;

® VYIOpSIOYMBATH 4YHUCJA, 3allMCaHHbIE B BHUJE OOBIKHOBEHHOM W JECATUYHOM JpoOM, YMCIlia, 3amucaHHbIE C
HCIIOIb30BaHUEM apru(PMETHIECKOro KBaJApaTHOrO KOPHS, KOpHEH CTereHu OobIe 2;

o Haxoauth HOJI u HOK uuncen pazHpIMu cioco0aMu U UCTIONB30BATh UX MPHU PEIICHUU 3a/1a4;

® BBINOJHATH BBIYKMCICHUS U TIPEoOpa30oBaHUsl BBIPAKECHUH, COAEPKAIUX JICUCTBUTEIbHBIC YKCIIA, B TOM YHUCJIE KOPHHU
HaTypaJbHBbIX CTEICHEM.
B noBceHeBHOI KM3HU U NIPHU U3YYEHUH APYTUX MPEAMETOB:

® BBINOJHATH U OOBSICHATH PE3YJIbTaThl CPABHEHUS PE3YJIbTATOB BHIYMCIICHUN MPU PEIICHUHN MPAKTUYECKUX 3a]1a4, B TOM
quCIIe IPUOIMKEHHBIX BRIYUCICHUN, UCIIOIB3YS pa3HbIe CIIOCOOBI CPaBHCHHIM;

® 3aMNChIBATh, CPABHUBATh, OKPYIJISATH YHUCJIOBBIE [TAaHHBIE PEAIBHBIX BEJIMYMH C MCIOJIB30BAHUEM PA3HBIX CUCTEM
W3MEPCHHUS;
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® COCTaBIIATHh U OLICHMBATh PA3HBIMH CIIOCOOAMM YHMCIIOBBIE BBIPAXKEHUS MPU PELICHUH MPAKTHYECKUX 3a/1ay U 3a7ad U3
APYIUX YY€OHBIX MPEAMETOB.
TosxkaecTBeHHbIE Ipeodpa3oBaHUs

e (CB0OOOIHO ONepUpPOBaTh NOHATHSIMU CTENEHU C LIEJIBIM U IPOOHBIM MTOKa3aTeNeM;

®  BBINOJHATH JOKA3aTEIbCTBO CBOMCTB CTENEHU C LUEIBIMU U APOOHBIMH ITOKA3ATEISIMU;

® OQIEpHUPOBATh IOHATUSMHU «OJHOWICH», «MHOIOWIEH», «MHOTOYIECH C OJHOM IIEPEMEHHOW», «MHOI'OWIEH C
HECKOJIBKUMH TEPEMEHHBIMU», KOA((UIIMEHTh MHOTrO4YIEHa, «CTaHJAapTHas 3aliChb MHOTOYJIEHA», CTENEHb OJHOWIECHA U
MHOT'OYJIEHA;

e CBOOOJHO BJIAJIETh MTPHUEMaMU IPEOOPa30BaAHUS LIETBIX U APOOHO-PAIMOHAIBHBIX BBIPAKEHUMH;

® BBHINOJHATH PA3T0KEHUE MHOTOYJIEHOB HAa MHOXHMTENIW Pa3HbIMH CIOCOOAMHU, C HCIOJb30BAHHMEM KOMOWHALIMMA
pa3JIUYHBIX IPUEMOB;

e 1CIOJIB30BaTh TeopeMy Buera u Teopemy, oOpaTHyto Teopeme Buera, a1 nmoucka KOpHel KBajpaTHOro TpéxuieHa U
JUISl PELLICHMS 3a/1a4, B TOM YHUCJIE 3a]1a4 C TapaMeTpaMy Ha OCHOBE KBaJPaTHOT'O TPEXUICHA;

®  BBINOJHATH JIEJICHNE MHOTOWIEHA HA MHOTOWIEH C OCTATKOM;

e JIOKa3bIBaTh CBOMCTBA KBAJIPATHBIX KOPHEN U KOPHEHN CTENEHH N;

®  BBINOJHSATH MTPe0oOpPa30BaHUS BBIPAKEHUH, COJEpIKAIUX KBaIpaTHbIe KOPHU, KOPHU CTETICHH N;

L4 CBO6OI[HO OIICPUPOBATD ITOHATUAMU KTOXKIACCTBO», KTOKIACCTBO HA MHOKCCTBC), KTOKACCTBCHHOC HpCO6p8.30BaHI/IC»;

o . : — ok
®  BBINOJHATH Pa3In4Hble TPEOoOpPa30BaHUs BbIPAXKEHUH, COAEPKALIUX MOI[yJ'II/I.( * ) *

B noBceHeBHOI JKM3HU M NPHU U3YYEHUH APYTUX NPeAMETOB:

® BBINOJHATH MPEOOpPa3OBaHUS W JCUCTBUS C OYKBEHHBIMHU BBIPQKCHHMSIMHU, YHUCIOBBIE KOA(DQPHUIIMEHTHI KOTOPBIX
3alMCaHbl B CTAHAAPTHOM BUJIE;

®  BBINOJHATH NMPEOOPA30BAHUS PAIIMOHATBHBIX BRIPAKEHUN MPU PEIICHUH 33/1a4 APYTUX YUYEOHBIX MPEIMETOB;

® BBINOJHATH MPOBEPKY NPABAONOA00US (PU3NUECKUX M XUMHUUYECKHUX (OpMYJ Ha OCHOBE CpaBHEHHUS Pa3MEPHOCTEH H
BaJICHTHOCTEH.
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YpaBHeHUA U HEPABEHCTBA

e (CB0O0OOIHO OonepHUpOBaTh NOHATUSMHU: YPABHEHUE, HEPABEHCTBO, PABHOCHUJIbHBIE YPABHEHHSI U HEPABEHCTBA, YPABHEHHUE,
ABJISIIOIIEECS] CIIEJICTBUEM JPYroro ypaBHEHHs, YpaBHEHUS, paBHOCHJIbHbIE Ha MHOXKECTBE, PaBHOCHWIbHbIE MpeoOpa3zoBaHusd
YPAaBHEHHUI;

e pelmaTh pa3Hble BHUJIBl YPABHEHHI U HEPABEHCTB M MX CHCTEM, B TOM YHUCIJIE HEKOTOpbIE YpaBHEHHUs 3 U 4 CTENEHEH,
IpOOHO-palMOHANIbHBIE U UPPALMOHATbHBIE;

e 3HaTh Teopemy Buera s ypaBHEHH CTENIEHU BBILIE BTOPOW;

® [IOHMMAaTh CMBICII TEOPEM O PABHOCWIIBHBIX U HEPABHOCHJIBHBIX MPE00OPAa30BAHMIX YPABHEHUN U YMETh UX JOKa3bIBaTh;

® BIJIQJETh Pa3HBIMU METOJAaMH PEIICHHUS YPaBHEHHUH, HEPAaBEHCTB U HUX CHCTEM, YMETb BBIOMpATh METOJ PEUICHHS U
000CHOBBIBATh CBOM BBIOOD;

® JCHOJB30BaTh METOJ MHTEPBAJIOB JJIsl PELICHHUS HEPABEHCTB, B TOM YHUCJE IPOOHO-PALMOHAIBHBIX U BKIHOYAKOUIUX B
ce0s1 uppallMOHAJIbHBIE BHIPAYKEHUS;

e pemaTh anredpanvyeckue ypaBHEHHs] M HEPABEHCTBA M UX CUCTEMBI C MapaMeTpaMH anreOpandyeckuM U rpapuueckum
METOAaMU;

® BJAJCTHh PA3HBIMU METOIAMM JI0KA3aTEILCTBA HEPABEHCTB;

e pelaTh yPaBHEHMS B LENIBIX YHCTIAX;

e 1300pakaTh MHOXKECTBA Ha IMJIOCKOCTH, 33JJaBa€MbI€ YPAaBHEHHUSIMH, HEPABEHCTBAMU U UX CHCTEMaMH.
B noBceqHeBHOM JKM3HU M IIPH U3YYEHHHU APYTHX NPEIMETOB:

® COCTaBJIATH U pelIaTh YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI [P PELICHNUH 334 IPYTUX y4EOHbIX IIPEIMETOB;

® BBINOJHATH OLEHKY NPABAONOAO0OUS PE3YNbTATOB, MOIYYAEMBIX MIPU PEUICHUU PA3IMYHBIX YpaBHEHUN, HEPABEHCTB U
UX CHUCTEM MPU PELICHUH 33/1a4 APYTUX YIEOHBIX MPEIMETOB;

® COCTaBJISATH U pelIaTh ypaBHEHUs M HEPABEHCTBA C MapaMeTpaMH MPHU PEUICHUH 3a/1a4 IPYruX y4eOHbIX MPEAMETOB;

® COCTaBJIATh YPaBHEHHE, HEPABEHCTBO MM UX CUCTEMY, OIMCBIBAIOLIUE PEAIBHYIO CUTYALMIO WIN IPUKIIAIHYIO 3a/1a4y,
MHTEPIIPETUPOBATH IOJYYEHHBIE PE3YJIBTATHI.
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DyHKUNHA

e (CBOOOMHO oOmMEpPHPOBATH MOHATUSIMH: 3aBUCUMOCTH, (DYHKIIMOHAJIbHAsS 3aBUCHUMOCTh, 3aBHCHMMAas M HE3aBUCUMAs
nepeMeHHble, (YHKIMS, CIOCOObl 3aJaHus (DYHKIIMU, apTyMEHT W 3Ha4YeHue (PYHKIUH, 00JaCTh ONpEAENCHUS] U MHOMXKECTBO
3HaueHUs! QYHKIUU, HYIU (QYHKIMU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh (DYHKIIMU, HAMOOJIbIlIEe U HAUMEHbIIIEE
3HAU€HUs, YETHOCTH/HEUETHOCTh (PYHKIMH, MEPUOAUYHOCTh (GYHKIHMH, TpaduK (YyHKIHUH, BEpTUKAIbHAs, TOPU3OHTAIbHA,
HAKJIOHHAsl aCUMIITOTHI; TpauK 3aBUCUMOCTH, HE ABJISIIOIIECHCS (QYHKITUEH,

e cTpouTh Tpaduku GyHKIHNA: JTUHEHHON, KBaapaTHYHOW, NPOOHO-TMHEHHOW, CTENMEHHON NpHU Pa3HBIX 3HAYCHUIX
II0Ka3aTels CTENEHH, Y =|X|;

® JCIIONB30BATh NpeoOpa3oBaHus rpaduka QyHKIMNU y = f (x) A MOCTpoeHUs rpadukoB QyHKIUHN y = af (kx+b)+c;

® aHaTM3MPOBAThH CBOICTBA PYHKIMI U BUJ rpaduKka B 3aBUCUMOCTH OT IMapaMETPOB;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU: IOCIENOBATENbHOCTh, OrPAHWYEHHAS MOCIEAO0BATEIbHOCTh, MOHOTOHHO
Bo3pacraromias  (yObIBaromiasl) MOCJIENOBaTEIbHOCTb, IMPEAENT  MOCIEI0BATENbHOCTH, apU(pMETHYECKas Iporpeccus,
reoMeTprudecKasl MpOrpeccusi, XapaKTEPUCTUIECKOE CBOMCTBO apuPMeTHUECKOi (TreOMeTpHUECKOi ) MPOrPECCUN;

® CIIOJIb30BAaTh METOJ] MAaT€MaTH4YEeCKOW MHIYKLUMHU JJIs BbIBOAA (HOpMyII, JOKa3aTeIbCTBA PABEHCTB M HEPABEHCTB,
pelIeHus 3a1a4 Ha JIeIIMMOCTb;

®  HCCIIEZOBATh MOCIIEA0BATENLHOCTH, 3a/1aHHbIE PEKYPPEHTHO;

e pemath KOMOMHUPOBAHHBIE 337]a41 HA apU(YPMETUIECKYIO U TEOMETPHUUECKYIO TPOrPECCHUH.

B noBceHeBHOM KU3HHU M PH U3YUYEHHH JAPYTUX MPEIMETOB:

® KOHCTPYHMPOBATH M UCCIEAOBATH (YYHKIINU, COOTBETCTBYIOIINE PEATHHBIM MPOILIECCaM U SIBICHUSM, HHTEPIIPETUPOBATH
MOJTyYEHHBIEC PE3yJIbTaThl B COOTBETCTBUH CO CIEIM(PHUKON UCCIIeTyeMOro Mpoliecca Ui sIBJICHHUS,

®  CIIOJIB30BaTh IPaUKU 3aBUCUMOCTEN I UCCIIEOBAHMS peaIbHBIX MTPOLIECCOB U SIBJIICHUH;

e KOHCTPYHMPOBATh W HCCIEAOBaTh (YHKIUHM IPU PEIICHUH 3a7ad APYTUX Y4eOHBIX MHPEIMETOB, MHTEPIPETUPOBATH
MOJIyYEHHBIE PE3YJIBTATHI B COOTBETCTBUM CO CHIEUM(PHUKOI yd4eOHOro Mpeamera.

CrarucTuka ¥ TeOpUs BePOATHOCTEM
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e (CBOOOIHO omepupoBaTh NOHATHUSAMHU: CTOJOYATBIE M KPYrOBbI€ JMArpaMMbl, TaOJUIbl JIAHHBIX, CpEAHEe
apudmMeTnyeckoe, MeauaHa, HauOOJbIlIee U HAMMEHbIEE 3HAUEHUS BBIOOPKH, pa3Max BBIOOPKH, AMCIIEPCUS U CTaHIAPTHOE
OTKJIOHEHHUE, CiTy4aiiHasi U3MEHUHUBOCTb;

e BbEIOMpaTh HauboJee yIoOHbBIN crIoco0 MpeACcTaBIeHHUs] HHPOPMaIIUK, aIeKBaTHbIA €€ CBOMCTBAM U LIEISIM aHAIN3a;

®  BBIUHCIATH YUCIOBBIE XapPAKTEPUCTUKH BBIOOPKHU;

e CBOOOJHO OIEpPUPOBATh MOHATUAMM: (paKTOpUal 4YMCIA, NEPECTAHOBKH, COUYETAHMSI M Pa3MEILEHUs, TPEYroJbHUK
ITackans;

e CBOOOJHO ONEPUPOBATH NOHATHSAMU: CIyYalHBIA ONBIT, CIy4alHbIA BBIOOP, MCHBITAHUE, 3JIEMEHTAPHOE CIIy4ailHOE
COOBITHE (MCXO0JT), KIACCUYECKOE OINPEACIICHUE BEPOSTHOCTH CIYYaHOTO COOBITHSA, OTIEPAIMH HAJl CIy4YalHBIMU COOBITHSIMH,
OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;

e CBOOOJHO OINEpPUPOBATH MOHATHAMU: CIyYalHBIA OMNBIT, CIyYalHBIA BBIOOP, UCHBITAHHUE, DJIEMEHTAPHOE CIIy4aiHOE
coObITHE (MCXOJl), KIACCHYECKOE OMNPECIIEHUE BEPOSATHOCTU CIYYalHOrO COOBITHSA, ONEpaly HaJ CIy4alHbIMH COOBITHSIMH,
OCHOBHBIE KOMOMHATOPHBIE (POPMYIIBL;

® 3HATh IPUMEPHI CIYyYAUHBIX BEJIMYUH, U BBIUUCIATh UX CTATUCTHYECKHE XapaKTEPUCTUKY;

® UCHOJB30BaTh (GOPMYIIbI KOMOMHATOPUKH TPU PEIICHUH KOMOMHATOPHBIX 3a/1a4;

e perliaTh 3a/1a4M Ha BBIYHUCIIEHUE BEPOSITHOCTH B TOM UHUCJIE C UCIOJIB30BaHUEM (POPMYIIL.

B noBceqHeBHOM JKM3HU M NIPH U3YyYECHHHU APYTHX NPeEJIMETOB:

® MPEACTaBIATH MHPOPMALMIO O pealbHBIX MpoIeccax M SIBICHUSAX CIOCOOOM, aJeKBAaTHBIM €€ CBOMCTBAM U IENH
UCCIICI0BAHNS;

® AQHAIM3UPOBATh MU CPABHUBATH CTATUCTUYECKHUE XAPAKTEPUCTUKH BBIOOPOK, MOJYYEHHBIX B MPOLECCE PpPELICHUS
MPUKJIATHON 3a]1a4M, U3YUEHUS PEAIbHOTO SIBICHUS, PEIIEHUS 3a7a4d U3 IPYTUX Y4eOHBIX MIPEIMETOB;

® OLEHUBATh BEPOSTHOCTh PEAJBHBIX COOBITUHN U SIBICHUN B PA3NIMYHBIX CUTYaLIUAX.

TexcroBbIe 3a1a4U
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e Pemarh NpocThie U CIOXKHBIE 3aJaU, a TAK)KE 3aJa4d IMOBBIIIEHHOW TPYIHOCTH M BBIIEIATH UX MATEMaTUYECKYIO
OCHOBY;

® pacno3HaBaTh pa3HbIC BUJIbI U TUIIBI 33/1a4;

® JCHOJB30BaTh pa3Hble KPAaTKHUE 3aMMCU KaK MOJEIM TEKCTOB CIOXKHBIX 3a/1ad U 3a7a4 MOBBIIIEHHOW CIOKHOCTH IS
MOCTPOEHUSI TOMCKOBOM CXEMBbI U PEIICHMs 3a7a4, BIOMPAaTh ONTUMAJIBHYIO JIJISl paCCMAaTPUBAEMOM B 3aJlay€ CUTYallMd MOJEIb
TEKCTa 3aJ]auH;

® pa3iIMyaTh MOJEIb TEKCTa U MOJEINb PELIeHUs 3aJayl, KOHCTPYUPOBaTh K OJHON MOJENIH PEIIECHHUs CIIOXKHBIX 3a7ad
pa3HbIE MOJIETN TEKCTA 33/1a4u;

e 3HATh U NPUMEHATH TPU crocola Moucka penieHus 3agad (0T TpeOOBaHUS K YCIOBHUIO M OT YCJIOBHUSI K TPEOOBaHUIO,
KOMOMHUPOBAHHBIN);

® MOJEIUPOBATH PACCYKICHUS MPU MMOUCKE PEIICHHS 3a/1a4 C TIOMOIIBIO Ipad-CXeMbl;

®  BBUIEIATH 3TAllbl PELICHUS 33J1a4l U COAECPKAHNE KAKIO0r0 Tana;

e yMeTh BBIOMpPATh ONTUMAJIbHBII METOJ pEUIeHMs 3aJaud U OCO3HaBaTh BBHIOOP METOZA, pacCMaTpUBaTh Pa3iIM4YHbIC
METO/Ibl, HAXOAUTh pa3HbI€ PEIICHUS 3a]]a4H, €CJIU BO3MOXKHO;

® AHAJTU3UPOBATH 3aTPYTHEHUS MPHU PEUICHUH 3a/1a4;

® BBINOJHATH Pa3IMUHbIE MPeoOpPa30oBaHUs NPEUIOKEHHON 3a7aud, KOHCTPYUPOBATh HOBbIE 33JauM M3 JIaHHOW, B TOM
qucie oOpaTHBIE;

®  UHTEPIPETUPOBATH BBIUMCIUTEIBHBIE PE3YJIBTATHI B 33/1a4€, HCCIEA0BATh OJYUYEHHOE PELICHUE 3a/1a4U;

® U3MEHATH YCJIOBUE 33]a4 (KOJIMYECTBEHHbIE WM KaYeCTBEHHbIE JAHHBIE), UCCIIE0BATh U3MEHEHHOE Peo0pa3oBaHHOE;

® AHAJIU3UPOBATH BCEBO3MOYKHBIE CUTYAllMM B3aUMHOI'O PAaCHOJIOKEHUS IBYX OOBEKTOB U U3MEHEHHUE UX XapaKTEPUCTHK
IIPY COBMECTHOM JIBMXKEHHH (CKOPOCTh, BPEMSI, PACCTOSIHHE).IIPU PELICHUE 3a/1a4 HA JBUKEHHUE JBYX O0OBEKTOB KaK B OJHOM, TaK
U B IPOTHUBOIIOJOKHBIX HAINPABIEHUAX, KOHCTPYHPOBAaTh HOBBIE CHUTyalldd HAa OCHOBE HM3MEHEHHs YCIOBMH 3aJaud IpH
JBUKEHUU TI0 PEKE;
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® HCCJIEIOBaTh BCCBO3MOXKHBIC CUTYAIMU TPU PEIICHUM 3aJ1a4 Ha JIBM)KCHHE 10 PEeKe, pacCMaTpPUBaTh Pa3HbIC CHCTEMBI
OTCUETA;

e pemaTh pa3HOOOPa3HbIC 3aJ]aUM «HA YaCTH;

e pemrath 1 00OCHOBBIBATh CBOC PEIICHUE 3a7a4 (BBIICIATh MATEMATHYCCKYIO OCHOBY) Ha HAXOJXKJCHUE YaCTH YHCIIA W
YHCIIa TI0 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA JPOOH;

e OOBACHATh HUACHTHUYHOCTH 3aJa4 pPa3HbIX THUIIOB, CBS3BIBAIONIUX TPH BEIWYUHBI (Ha padOTy, Ha TOKYIKH, Ha
JBW)KCHHE). BBIICIATH 3TH BEIUYHMHBI M OTHOIICHHS MEXIY HUMH, HPHUMEHATh HUX INPH PEHICHUH 3a7a4, KOHCTPYHPOBATh
COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB;

e BJAJCTh OCHOBHBIMH METOJAMHU PEIICHHUS 3aJlad Ha CMECH, CIUIaBbl, KOHIICHTPAILMH, MCIIOJIh30BAaTh MX B HOBBIX
CUTYAIUSX 110 OTHOLICHUIO K U3YYCHHBIM B MpoIiecce 00yUCHHUS;

e  pemiaTth 33J1a4M Ha MPOIICHTHI, B TOM YHCJIE, CJIOXKHBIC TIPOICHTH C 000CHOBAaHUEM, HCITOJIb3Ys Pa3HbIC CIIOCOOHI;

e pemaTh JOTHYECKUE 3aJa4d Pa3sHbIMH CIIOCOOaMM, B TOM YHCJIE, C JBYMs OJOKaMH M C TpeMs OJIOKAMH JIaHHBIX C
ITOMOILBIO TaOJIHII;

e pemiath 3aJa4d 10 KOMOWMHATOPUKE W TCOPHUHU BEPOATHOCTEH HAa OCHOBE HCITOJIb30BAHMS HM3YYEHHBIX METOIOB H
00OCHOBBIBATH PEIICHUE;

® pemaTh HECIOXKHBIC 3a]a4H [0 MAaTEMaTHYECKON CTaTUCTHKE;

e OBJAJCTh OCHOBHBIMH METOJAMM PEHICHUS CIOKETHBIX 3aJad: apu(pMETHUYECKHM, anreOpanmyeckuii, mepedop
BapUAHTOB, T€OMETPHUECKHUH, rpad)MISCKUA, TPUMEHATh UX B HOBBIX 10 CPAaBHEHHUIO C M3yUYEHHBIMU CUTYyaIIHSIX.

B noBcexHeBHON KU3HHU M TPH U3YYEHHHU APYTUX NMPEIMETOB:

e KOHCTPYHMPOBATh HOBBIC JIJIS JAHHOMW 3aJla4M 3aJauHbIC CUTYaIlMHd C YYETOM PEAbHBIX XapaKTEPUCTHK, B YaCTHOCTH,
IPU pEIICHWH 3a7a4 Ha KOHIICHTPAIlMH, YYUTHIBATh ILIOTHOCTH BEIIECTBA; PEIIaTh M KOHCTPYMPOBATh 3aJadyd HAa OCHOBE
PacCMOTPEHHUS PEabHBIX CUTYAIIMH, B KOTOPBIX HE TPEOYeTCsI TOYHBIM BBIYUCITUTEIILHBIN PE3yJIbTaT;

e pelIaTh 3aJ1a4M Ha JBMYKCHUE 110 PEKe, pacCMaTpUBast pa3HbIe CUCTEMbI OTCUETA,

® KOHCTPYUPOBATH 3aJJaUHbIC CUTYAIINH, TPUOJIUKEHHbIEC K PeaIbHOU JIeMCTBUTEILHOCTH.
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I'eomerpuyeckue purypsl

e (CBOOOIHO omepupoBaTh T'€OMETPUUYECKUMHU MOHATUSAMH IPU PEIIEHWU 3a1a4 W NPOBEIECHUHM MaTE€MaTHYECKHUX
pacCyXJICHUN;

® CaMOCTOSATEIBHO (POPMYIHPOBATH OMPEAEIEHUS T€OMETPUUECKUX (PUTYp, BBIIBUTaTh TMIIOTE3bl O HOBBIX CBOMCTBAxX U
INpU3HAKaX T€OMETPUUYECKUX (UTryp U 0OOCHOBBIBATH WJIM ONPOBEpPrarh uX, 0000IIAaTh MM KOHKPETHU3UPOBATh PE3yNbTaThl Ha
HOBBIE KJ1acChl (DUTYp, TIPOBOJUTH B HECIOXKHBIX CIy4asx KiacCU(UKAUIO (PUTyp MO pa3IMUYHbIM OCHOBAHUSIM;

® JCCIIEIOBaTh YEPTEXH, BKIIOYas KOMOMHAUMU QUryp, HU3BIEKaTh, WHTEPOPETHPOBATH M NPeoOpPa3oBbIBATh
MH(pOpPMAIUIO, IPEACTABICHHYIO Ha YepTexax;

e pelmaTh 3a/1a4d FeOMETPUYECKOTO COAEPIKAHNS, B TOM UUCIIE B CUTyalUsIX, KOT1a aJrOPUTM PELICHUS HE CIEIYET SIBHO
U3 YCJIOBMS, BBINOJHATH HEOOXOAMMBIEC JUIsl pPEUIEHUs 3aJadd JONOJHUTENIbHbIE MOCTPOEHUS, HMCCIENI0BAaTh BO3MOKHOCTh
IPUMEHEHUS TeopeM U (popMyIT IS pelIeHUs 3a/1a4;

e (QopMyIUpOBaTh U 10KA3bIBATh TEOMETPUUECKUE YTBEPHKICHUS.

B noBceqHeBHOM JKM3HU M NIPH U3YYECHHUHU APYTHX NPEIMETOB:

® COCTaBJISATH C HCIIOJIb30BAHMEM CBOICTB TI'€OMETPHUUECKUX (QUTyp MaTeMaTHYeCKMe MOJENU MJisi pPEelIeHHs 3anay
MPAKTUYECKOr0 XapakTepa M 3ajlad M3 CMEXKHbIX JUCHUIUIMH, MCCIEAOBaTh IOJTYYEHHbIE MOJEIW W HHTEPIPETHUPOBATH
pe3ynbTar.

OTHO1ICHUA

e Braaerb NOHATHEM OTHOIICHUS KaK METANPEAMETHBIM;

e CBOOOJHO ONEpPUPOBATH MOHATUIMHU: PABEHCTBO (PUTYp, paBHbIE (PUTYPHI, PABEHCTBO TPEYTOJIbHUKOB, NapaJlIeIbHOCTh
OpPSIMBIX, NEPIEHAUKYISIPHOCTh MPSAMBIX, YIJIbI MEXAY NPSAMBIMH, NEPIEHAUKYJSAP, HAKJIOHHAsA, MPOEKUus, rnojpooue ¢uryp,
1o/100HbI€ (PUTYpBI, TOJIOOHBIE TPEYTOJILHUKHY;

®  JCIOJB30BaTh CBOMCTBA MOJ00MS U paBEHCTBA (PUTYp MPHU PEIICHUH 3aau.

B noBceqHeBHOM JKM3HU M IIPH U3YYE€HHHU APYTHX NPEJIMETOB:
® HCIIOJIB30BATh OTHOLIEHMS JUIsl IOCTPOEHUS U UCCIIEI0BAaHUS MATEMATUYECKUX MOJIeTIel OOBbEKTOB peaIbHOM JKHU3HH.
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N3mepeHnust M BBIYUCICHUSA

e (CB00OOIHO oOIEepUpPOBAaTh MOHATHSAMHU JUIMHA, IUIOMIAAb, OOBEM, BEIMYMHA YIJla Kak BEIMYMHAMH, HCIIOJIb30BATh
PaBHOBEJIMKOCTh W PABHOCOCTABJICHHOCTh MPU PEHICHUM 3aJay Ha BBIYHMCIEHHUE, CAMOCTOSITENIBHO IMOJYy4YaTh U MCIOIb30BAThH
(opMyIIbl i1 BBIYMCIECHUN TUIOIaAe U 00BEMOB (PUTYp, CBOOOIHO ONEPUPOBATH IIMPOKUM HaOOpOM (OpMYIN Ha BBIYHUCIECHUE
IIPU PEILIEHUH CIIOKHBIX 3a/1a4, B TOM YMCIIE U 33]1a4 Ha BBIYUCICHUE B KOMOMHAIMSX OKPYKHOCTU U TPEYTOJIbHUKA, OKPYKHOCTH
U YETBIPEXYTOJIbHUKA, & TAK)KE C IPUMEHEHUEM TPUTOHOMETPUU;

®  CaMOCTOATEIBHO (POPMYIUPOBATH TUIIOTE3BI M MPOBEPATH UX TOCTOBEPHOCTb.
B noBceqHeBHOM KM3HU M NIPU U3YyYE€HUHU APYTHX MPeIMETOB:

e cBOOOJHO omepupoBaTh (GopMyJaMu IpPU PEIIEHUU 3a4ad4 B JAPYruxX Y4eOHBIX HpeaMeTax U IpU IPOBEACHUU
HEOOXOJMMBIX BHIYUCIICHUH B PE€aTbHOMN KU3HMU.
I'eomeTpuyeckue nocrpoeHust

e OmnepupoBath MOHATUEM HAOOPA ANEMEHTOB, ONPEEISIOUIUX T€OMETPUUECKYIO QUTYPY,

® BJaJEeTh HAOOPOM METOI0B MMOCTPOECHUN HUPKYJIEM U JTUHEHUKOM;

® [POBOJUTH AHAJIM3 U PEATU30BBIBATH 3TAIlbl PEUICHUS 3a]1a4 Ha [IOCTPOCHHUE.
B noBceqHeBHOM KM3HU M NIPU U3YYE€HUHU APYTHX NPeIMETOB:

®  BBINOJHATh MOCTPOEHUSI HA MECTHOCTH;

® OICHUBATh pPa3Mephl peabHBIX 00BEKTOB OKPY’KAIOIIEr0 MUPA.
IIpeoOpa3oBanus

e OmnepupoBarh IBMKEHUSMH U TPEOOPA30BAHUSIMHU KAK METAMPEAMETHBIMU MOHATUSIMHU;

® ONepupoBaTh MOHATHEM JBIKEHHUS U MpeoOpa3oBaHUs MonoOus A 00OCHOBaHHUM, CBOOOAHO BIAAECTh MpHUEMaMU
MOCTPOCHUS (PUTYpP C TOMOINBIO JIBHKEHUNW M TMPeoOpa3oBaHMs IMOA00MS, a TakKe KOMOWHAIUSIMHU JBWKCHUMU, NBY)KCHUU M
peoOpa3oBaHUIA;

® JCIOJB30BaTh CBOMCTBA ABMKEHUI U MPeoOpa30oBaHUM AJI IPOBEAECHHUSI OOOCHOBAHUS U 1I0KA3aTENbCTBA YTBEPKICHUN
B T€OMETPUU U IPYrUX yU4E€OHBIX MPEAMETAX;
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® [I0JIb30BAThCSl CBOMCTBAMHU JIBIXKEHUMN U MTPE0Opa30BaHUM MPU PELICHUH 3a]1a4.
B noBceaHeBHOM KM3HU M NIPHU U3YYEHUH APYIUX NPEAMETOB:

® TPUMEHSTh CBOMCTBA ABMKEHUHN U MPUMEHSTH MOJ001E JIJIs1 TOCTPOCHUI 1 BBIYUCICHUI.
BekTOpbI 1 KOOPpAMHATHI HA IJIOCKOCTH

e (CB00OJHO ONEpPUPOBATH MOHATUSIMHU BEKTOP, CyMMa, Pa3HOCTh BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YHUCIIO, CKAISIPHOE
IIPOU3BEICHUE BEKTOPOB, KOOPAUHATHI HA INIOCKOCTH, KOOPAMHATHI BEKTOPA;

®  BJIAJICTh BEKTOPHBIM U KOOPJAMHATHBIM METOJIOM Ha IUIOCKOCTH [T PEIICHUS 3a/1a4 HA BBIYMCIICHUE U JJOKA3aTEIbCTBA;

®  BBINOJHATH C TTIOMOIILI0 BEKTOPOB U KOOPJWHAT JOKA3aTEIhCTBO U3BECTHBIX €My T€OMETpUUYECKUX (haKTOB (CBOMCTBA
CPEIHUX JIMHUM, TEOPEM O 3aMeUaTeIbHBIX TOUYKAaX U T.II.) U MOJIy4aTh HOBBIE CBOMCTBA M3BECTHBIX (DUTYD;

® JCIOJB30BaTh ypaBHEHUs (QUTYp NI PElICHUs 3a/lad U CAMOCTOSITEIBHO COCTABIISITh YPABHEHHUS OT/IEIbHBIX TUIOCKUX
Guryp.
B noBceaHeBHOI KM3HU U NPHU U3YYEHUH APYTUX NMPEAMETOB:

® HCIOJL30BaTh TMOHATHS BEKTOPOB M KOOPJWHAT JjIsl pelIeHHs 3a1ad no Qusuke, reorpaduu U APYruM y4eOHBIM
MpEIMETaAM.
Hcropust MmaTeMaTuKH

e [loHMMarp MaTeMaTUKy KakK CTpPOr0 OpPraHM30BAHHYK) CHUCTEMY HAy4YHbIX 3HAHUH, B YACTHOCTU BIJIAHETh
MpEACTAaBICHUSIMU 00 aKCMOMAaTUYECKOM TIOCTPOEHUU TE€OMETPUU M TMEPBUYHBIMU TNPEACTABICHUSIMU O HEEBKIUOBBIX
reOMETPUsIX;

® paccMaTpuBaTh MAaT€MAaTHUKY B KOHTEKCTE MCTOPUM PA3BUTHUS LMBWIM3ALMU U UCTOPUM PA3BUTHS HAYKH, ITOHUMATh
pOJIb MaTEMATHUKHU B pa3BUTUU Poccum.
MeToabl MAaTEMATHKH

e Bianerp 3HaHUSIMU O pa3JIMYHBIX METOJaX OOOCHOBAHUS M ONPOBEPKEHUS MATEMaTUYECKUX YTBEPKICHUU WU
CaMOCTOATENBHO IPUMEHSTD UX;
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® BJAJCTh HaBBIKAMHU aHAIM3a YCIIOBHS 3aJa9d U ONPEICICHUS MOAXOAAIINX ISl PEIICHUS 3a/1ad U3YUSCHHBIX METOJIOB
IH UX KOMOMHAIINH,

® XapaKTepu30BaTh MPOU3BEACHHUSA MCKYCCTBA C Y4ETOM MaTEMaTHYECKHUX 3aKOHOMEPHOCTEH B MPHUPOJE, UCIIOIb30BaTh
MaTEeMaTHIECKUE 3aKOHOMEPHOCTH B CAMOCTOSATEILHOM TBOPUYECTBE.

MaremaTuka. Aareopa. 'eomerpus.
HarypajabHubie yncia. [poodu. PannonajbHbie ynciaa
BbINyCKHUK HAYYUTCS:

* IOHUMATh OCOOCHHOCTH JICCITHUYHON CUCTEMBI CUNCIICHUS;

* ONIEPUPOBATH MOHATUSMHU, CBSI3AHHBIMU C JIETUMOCTbIO HATYpPaJIbHBIX YUCE,

* BBIpAXKaTh YKCIIa B SKBUBAJICHTHBIX (hOpMax, BEIOMpas HanOoJiee MOAXOASIIYI0 B 3aBUCHMOCTH OT KOHKPETHOU CUTYAITUH;

* CPAaBHUBATh U YIIOPSIOYMBATH PAIIMOHATILHBIE YHUCTIA;

* BBINOJHATH BBIUUCICHUS C PAllMOHAIBHBIMU YMCIIAMH, COYETas YCTHbIC U MUChMEHHBIE MPUEMBI BBIUUCICHUM, MPUMEHEHUE
KaJIbKYJISITOPA;

* WCIOJL30BaTh TOHATUS W YMEHHS, CBSI3aHHbIE C MPOMNOPIMOHAIBHOCTHIO BEJIWYWH, NPOILIEHTaAMH, B XOJE pelICHUs
MaTeMaTUYECKHX 3a/a4 U 33J1a4 U3 CMEKHbBIX ITPEAMETOB, BBIIIOIHATH HECIOKHBIE TPAKTUUECKUE PACUETHI.

Bbll’lVCKHMK NOAYHYUM 803MONCHOCHD.

* NO3HAKOMUMBCA C NOZUYUOHHBIMU CUCEMAMU CYUCTIEHUSL C OCHOBAHUAMU, OmAudHbIMU om 10,

* yenyoums u pazeums npeocmagieHus 0 HamypaibHblX YUCLAX U CBOUCMBAX OeNUMOCMU,

* HAYYUMbCSL UCNONIL30BAMb NPUEMDL, PAYUOHATUSUPYIOWUE BbIYUCTIEHUs, NPUOOPeCmU NPUBLIYKY KOHMPOIUPOBAMb GbIUUCIICHUS,
8b1OUPAst NOOXO0OAWULL OJIs1 CUMYAYUU CNOCOO.

JleicTBUTEIbHBIE YHCJIA

BrInyCKHUK HAY4YUTCS:
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® UCIIOJIb30BaTh HAYAJIbHBIC IIPEACTABJIICHHUA O MHOKCCTBC HeﬁCTBHTeHBHBIX YUCCII,
¢ OIICPHUPOBATH ITIOHATHCM KBAaJAPAaTHOI'O KOPH:A, IIPUMCHATE €I'0 B BEIYNCJICHUAX.
Bbll’lVCKHZ/lK noaydum 603MOHCHOCIMb.

* pazeums npeocmasierHue 0 Yucie U YUCI08bIX CUCIEMAX OM HAMYPAIbHLIX 00 OelCMBUMENbHbIX YUCEN, O POIU BbIYUCTEHULL 8
npakmuxe,

* pazsumsv u yenyoums 3HAHUS 0 OeCAMUYHOU 3anucu 0ellcmeUumenbHbiX yucel (nepuooudeckue u Henepuooudecxue opoou,).
N3mepenusi, npudIHKeHUs], OLEHKT

BBITyCKHUK HAYIUTCS:

¢ UCIIOJIb30BAaTh B XOAC PCIICHMA 3a/1a4 3JICMCHTAPHBIC ITPCACTABICHUA, CBA3aHHBIC C HpI/I6J'II/DKéHHBIMI/I 3HAa4YCHUAMMU BCINYHH.
Bbll’lVCKHuK NOoJIY4um 603MOICHOCNIb.

* NOHAMb, YMO YUCTIO8ble OAHHbIE, KOMOPble UCNOIb3YIOMCA Ol XAPAKMEPUCTNUKU 00bEKMOBOKPYHCAIOULe20 MUpA, A6IAI0MCsl
NPeuMyuecmeeHHO NPUOTUNCEHHBIMU, YMO NO 3aNUCU NPUOTUNCEHHBIX 3HAYEHUL, COOEPHCAWUXCS 6 UHPOPMAYUOHHBIX
UCTMOYHUKAX, MONXCHO CYOUMb O NOSPEULHOCMU NPUOTUINCEHUSL,

* NOHAMb, UMO NOSPEUHOCb PE3VIbIMAMA 8bIYUCTEHULL O0NIHCHA ObIMb COUIMEPUMA C NOSPEUHOCIBIO UCXOOHBIX OAHHDIX.
AJredOpanvecKkue BbIPaKEHUA

BhInyCKHUK HAY4YUTCS:

* OINEpUPOBATh MOHSATHIMHU «TOXJIECTBO», «TOXKIECTBEHHOE INPeoOpa3oBaHHME», pEIIaTh 3a/laud, COJepXKallie OYKBEHHBIC
IaHHbIE; paboTaTh ¢ GOPMYIaMHU;

* BBITIOJIHATH IPE00Pa30BaHUS BHIPAKEHHIA, COAEPIKAIINX CTEIICHH C LEIBIMH MTOKa3aTeNIsIMU U KBaJIpaTHbIC KOPHHU;

* BBINIOJIHATH TOKICCTBEHHBIC MPEOOPa30BaHMsI PAIMOHAIBHBIX BBIPAKECHUI HA OCHOBE MPABHJI JICHCTBHI HAJl MHOTOWICHAMHU H
anreOpandeckuMH Ipo0siMHU;

* BBITIOJHSTH Pa3JI0KEHUE MHOTOYJICHOB HA MHOKUTEIIH.

BbinyckHUK noayuum 603M0#CHOCHb HAYYUINBCA.!

® BbINOJIHANMb MHO20ULa206ble npeo6pa306aﬂuﬂ PAUYUOHATIbHBLX Gblpa.?fCBHI/llZ, NpUMeH:1A WupOKuIZ Ha60p nocoboe u I’lpl/léMOG,'
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* NPUMEHSAMb MOANCOeCMEEHHble NPeodPA3068aHUsL Ol peueHuss 3a0ay U3 pa3ludHulX paszoenos Kypca (Hanpumep, O
HAX0XHCOeHUsL HaUOOIbULe20/HAUMEHbULE20 SHAYEHUS BbIPANCEHUSL).

YpaBHeHus

BuIyCKHUK HAYYHUTCS:

* pelaTbh OCHOBHBIE BUJIbI PALlMOHAJIBHBIX YPABHECHUMN C OJHOU IIEPEMEHHOM, CUCTEMBI JIBYX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU;
* MOHMMATh YPAaBHEHHE KaK BAXXHEHIIYI0 MATEeMAaTUYECKYI0 MOJENIb IS OMHUCAHUS M M3Y4YEHHs] Pa3HOOOPA3HBIX peaTbHBIX
CUTYyaluii, peliaTh TEKCTOBbIE 3aJ]aul alreOpandeckuM METOJI0M;

* NPUMEHATh I'pa@UuecKue MPEeACTABICHHS IJI HCCIENO0BAaHUS YpPaBHEHUW, MCCIEJOBAaHUS U PEUIEHUS CHCTEM YPaBHEHUM C
JIBYMS IIEPEMEHHBIMU.

Bbll’lVCKHMK noOJIY4um 603MONCHOCHIb.

* 0671a0emb CNeYUaIbHbIMU NPUEMAMU DeuleHUsl YPAGHEeHUNl U CUCTeM VPAGHEHUU, Y8ePeHHO NPUMEHAMb annapam ypasHeHull
0/11 peuleHus pazHooopaA3HbIX 3a0a4 U3 MAMEeMamuKU, CME}CHbIX NPeOMemos, NPAKMuUKU,

* npumeHamv cpaguueckue npedcmasieHus Ol UCCIe008aAHUS. VPABHEHUU, CUCMeM YPAGHEHUll, COO0epicaujux OyKEeHHble
Koa¢hpuyuenmai.

HepaBencrBa

BBITYyCKHUK HAYIUTCS:

* IOHMMAaTh W NPUMEHATb TEPMUHOJIOTHIO M CHMBOJIMKY, CBS3aHHBICE C OTHOLIEHHEM HEPaBEHCTBA, CBOWCTBA YHUCIIOBBIX
HEPABEHCTB;

* pelmarh JMHEHHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HMX CHCTEMBI; pellaTh KBaJApaTHbIE HEPABEHCTBA C ONOPOM Ha
rpauyecKue npeacTaBieHus;

* IPUMEHSATH aNNapaT HEPABEHCTB I PELIEHU 3aa4 U3 PA3JIMYHbIX Pa3elioB Kypca.

BuinyckHuk nonyyum 603MOHCHOCIb HAYYUIMbCA
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* PazHOOOpA3HLIM NPUEMAM OOKA3AMENbCMBA HEPAGEHCME, YBEPEeHHO NPUMEHAMb annapam HepaeeHcme O/ peuleHus
PA3HO0OPA3HBIX MAMEMAMUYECKUX 3A0ay U 3a0ad U3 CMENCHbIX NPeoMemos, NPaKmuKuU,

* npuMeHAms epaguueckue npeocmasieHus Ons UCCIe008aHUS HEePABEHCMS, CUCEeM HepaBeHCms, coOoepicaujux OyKeeHHble
Ko3¢hpuyuenmoi.

OcHoBHbIe OHATHSA. UKc/I0BbIe PYHKIUHT

BbINyCKHUK HAYYHTCS:

* [IOHUMATh U UCIOJIb30BaTh (DYHKIIMOHAIBHBIC MIOHATUS U A3BIK (TEPMHUHBI, CHMBOJIMUECKUE 0003HAYEHUS );

* CTPOUTH TpaUKHU AIEMEHTAPHBIX (YHKIIUN; UCCIAEA0BATh CBOMCTBA YMCIIOBBIX (DYHKITUH HA OCHOBE M3YYCHHS MOBEACHHS UX
rpaduKoB;

* MOHUMAaTh (YHKIMIO KaK BaKHEHUITYI0 MAaTEMAaTHYECKYIO0 MOJIEb JJIs OMHCAHUS MPOIIECCOB U SIBICHUI OKPYKAIOIIEro MHpA,
MPUMEHSATH (DYHKIIMOHATBHBIN SI3BIK ISl OMMCAHUS U UCCIICIOBAHMS 3aBUCUMOCTEH MEX Ty (PU3UICCKUMHU BETMINHAMHU.
Bolnyckuux nonyuum 603MoiCHOCHb HAYYUMbCSL:

* NPOBOOUMDb UCCNe008AHUS, CEA3AHHbIE C U3VHUEHUEeM CB0UCME (DYHKYUL, 8 MOM Uucie ¢ UCNONb308AHUeM KoMnviomepa, Ha
OCHOBe 2paghuKo8 U3YUeHHbIX PYHKYUL cmpoums 0oJiee CrodicHble epagpuru (KyCOUHO-3A0aHHble, C «8bIKOJIOMbIMUY MOUYKAMU U
m. n.);

* UCNONB308AMb PYHKYUOHAIbHBIE NPEOCMABIeHUs U CBOUCMBA PYHKYUU O peuleruss MamemMamuideckux 3a0ay u3 pa3iudHblx
pazoenos Kypca.

YucaoBble MOCJI€10BaATEILHOCTH

BBINYCKHUK HAYYUTCS

* IOHUMATh U UCIOJIb30BATh S3bIK MOCJIEI0BATEIbLHOCTEN (TEPMUHBI, CHUMBOJIMYECKHE 0003HAUEHNUS );

* IPUMEHATH (OPMYIIbI, CBSI3aHHBIE C ApU(PMETHUECKON M T€OMETPUUYECKOIl Mporpeccuei, U anmapar, c(hopMHUpOBaHHBINA MpU
W3YYEHUH JPYTUX PA3ACIOB Kypca, K PEIICHHIO 3a1a4, B TOM YHCJIE C KOHTEKCTOM U3 peallbHOU KU3HMU.

BulnyckHuk nonyuum 603MOHCHOCHb HAYYUMbCA:

* peuiamsv KOMOUHUPOBAHHbIE 3A0ayU C NPUMEHEHUEeM (QOopMYl n-20 YleHd U CYMMbl NEpPEbiX N Y1eHO8 apudmemuueckol u
2e0Mempu4ecKoU npocpeccuu, NPUMeHss npu SMom annapam YpasHeHuu U Hepagencmae,
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* NOHUMAMb APUPMEMUYECKYIO U 2e0OMEemPUUecKyl0 NpOcpecculo Kak @OYHKYUU HAmypaibHo2o apeyMeHma, CesA3bl8amb
apugmemuuecKkyro nPpocpeccuro ¢ JUHEUHbIM POCIOM, 2e0MEeMPUYECKVI0 — C IKCNOHEHYUATIbHBIM POCHIOM.

OnucarteibHasi CTATUCTHKA

BEITTyCKHUK HAYYUTCS UCIIOJIB30BATh IPOCTEHIIINE CTIOCOOBI TPEICTABICHHS M aHATIN3a CTATUCTHYECKHUX JaHHBIX.

Bbli’lVCKHMK noydum 603MOIICHOCb npuo6pecmu n€p60HCZ’-lCl]ZbeZIZ onslm opcarnusayuu c60pa OaHHbIX npu I’lpO@@d@HUM onpoca

00Wecm8eHH020 MHEHUs, OCYUWeCMEIANMb UX AHANU3,NPeOCMAassAmb pe3yibmamsl onpoca 8 gude mabauysl, OUASPAMMbL.
Curyyaiinbie COOBITHSI M BEPOSITHOCTH

BbIIIyCKHUK HAYYHUTCS HAXOJIUTH OTHOCHUTCIIbHYIO 4aCTOTY U BEPOATHOCTD CJ'Iy‘—I&ﬁHOFO COOBITHS.
Bbll’lVCKHuK noJjiydunit 603MONCHOCNb npuo6pecmu onslm I’lpO@@d@HM}Z CleLlCluvalX IKCnepumennoes, 6 nom ducie ¢ NnoOMouybio

KOMNbIOMEPHO20 MOOEIUPOBAHUS, UHMEPNPEemayuu ux pe3yibmamos.
KomoOunaropuka
BhIyCKHUK HAYYUTCS pelniaTh KOMOMHATOPHBIE 3a/1a4i HAa HAXO0XJICHHE YUCia O0BEKTOB WIM KOMOMHAIIHIA.

Bbll’lVCKHMK noay4sunt 603MONCHOCMb HAYYUMbCA HEKOMOPLIM CNeyUualbHbiM npuemaM peuerud KOM6uHam0prlx 3a0ad.

Haznaonaa ceomempus
Buinycknuk nayyumes:

* PACNO3HABAMb HA YEPMENCAX, PUCYHKAX, MOOENAX U 8 OKpYHcarouwem mupe NiocKue U npoCcmpaHCcmeeHHble 2eomempuiecKue
Queypoi,

* Pacno3Hasams pazeeépmKu Kyoa, npsamoy201bHo20 napaiieienunedd, npasuibHOU NUPAMUObL, YUTUHOPA U KOHYCA,

* cmpoums paszeépmku Kyoa u npsamoy201bH020 Napaiierenuneod,;

* onpeoensams no JUHEUHbIM Pazmepam paseeépmiu Queypsl TuHeliHble pazmepvl camol hueypvl u Ha0Oopom,

* BLIYUCTAMb 00BEM NPAMOY20IbHO20 Napalieslenuneod.

Buvlnycknux nonyuum 603mMoxuCcHOCHb.

*  HayuumvCsa BbIYUCTAMbL 00BEMbL NPOCMPAHCMBEHHBIX 2e0MEempU4ecKux uayp, CcOCMAasleHHbIX U3 NPAMOY20ibHbIX
napannenienunecos;
* yenyoums u pazeums npeoCcmasgienusi 0 NPOCMpPAHCMEEHHbIX 2e0MeMmpPUYecKux gueypax;
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* HAYYUMbCS NPUMEHAMb NOHAMUE PA3GEPMKU 015 GbINOIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomempuueckue ghuzypot

Buinycknuk nayyumes:

* NOIL306AMBCSL AZLIKOM 2e0OMempPUl OJis1 ONUCAHUSL NPEOMENO8 OKPYIHCAIOWE20 MUPA U UX 83AUMHO20 PACNOTIONCEHU,

* pacro3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX F€OMETpUYECKUe GUrypbl U X KOHPUTyparuu;

* HaXOJUTh 3HAUYCHUSA JUIMH JUHEHHBIX 3JEMEHTOB (DUTYp M MX OTHOIIEHUS, TpaaycHyio mepy yrioB oT 0° mo 180°, mpumenss
OTIpEICNICHNsI, CBOMCTBA W MPU3HAKK (PUTYp M MX DJIEMEHTOB, OTHOIIEHUSI PUryp (paBeHCTBO, MoA00Me, CUMMETPHUH, TTOBOPOT,
napasuieNIbHbINA MePEeHoC);

* OMEepUPOBAThH C HAYAJIbHBIMU MOHATUAMU TPUTOHOMETPUHU U BBIMOIHATH 3JIEMEHTApHbIE ONepaliy HaJl QYHKIUSIMH YTJIOB;

* pelmiath 3aJlayd Ha J0Ka3aTeIbCTBO, ONMUPASCh HA HM3y4YEHHBbIE CBOWCTBA (UIyp M OTHOIICHUM MEXAYy HUMHU M TMPUMEHSS
U3Y4YEHHbIE METO/bI JJOKA3aTEIbCTB;

* pelaTh HECIIOKHBIE 3a/1a4l Ha MOCTPOEHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMbI TOCTPOEHHUS C TOMOILIBIO HUPKYJISA U JINHEUKU;

* pemarh NpOCTEHIINE MTTAHUMETPUUYECKUE 3a]1a4i B IPOCTPAHCTBE.

Buinycknuk nonyuum 603mooicHocmy.

* 061a0emb Memooamu peulenus 3a0ay HAa BbIYUCIEeHUS. U 00KA3AMEeNbCmEa. MemoooM Om NPOMUBHO20, MemoOoOM N0O00OuUs,
Memooom nepebopa 8apuUAHmMos U MemoooM 2eOMEeMpPULeCKUX MeC Mo4ex,

* npuobpecmu onvim NPUMEHeHUs aleedpauyeckKoeo u MpUeoOHOMEeMpPUYEcKo20 annapama u uoell OSUNCeHUs NPU peuleHuu
2eoMempu1ecKux 3a0auy;

* 061ademvp MPAOUYUOHHOU CXeMOU peuleHust 3a0a4 Ha NOCMPOoeHUue ¢ NOMOWbIO YUPKVISL U JUHEUKU. AHAIU3, NOCmpoeHue,
00Ka3amebCmaeo u uccieoosanue,

* HAYUUMbCS peulams 3a0ayu Ha NOCMpPOeHUe MemoooM 2eOMEeMPUYECKO20 MeCMd MOYeK U Memooom no0ooUs,

* npUOOPecmu ONbIM UCCIEO08ANHUS CEOUCME NIAHUMEMPULECKUX (Duyp ¢ NOMOUIbIO KOMNBIOMEPHLIX NPOSPAMM,

* npuobpecmu onvlm 6bINOJIHEeHUsE Npoekmos no memam «l eomempuueckue npeobpasosanus na niockocmuy, «llocmpoenue
ompeskos no gopmyner.

H3mepenue zeomempuueckux 6eiu4uUH
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Buinycknuk nayuumes:
* UCNONIL308AMb CEOUCMBA USMEPEHUS ONUH, NIoWaAdel U Y2l08 NpuU peleHuy 3a0ay Ha HaxoxcoeHue ONUHbl OmpesKd, OJIUHbL

OKDPYICHOCU, ONUHBL OY2U OKPYICHOCMU, 2PAOYCHOU Mepbl yela,

* BLIYUCTAMb NIOUAOU MPEY2OTbHUKOB, NPAMOY20IbHUKOS, NAPANLEN0SPAMMO8, MPaneyull, Kpy2os u CeKmopos,

* BLIYUCTAMD OJIUHY OKPYIHCHOCMU, OTUHY OYeU OKDYHCHOCU,

* BLIYUCIAMb ONIUHbL JTUHEUHbIX JIEeMEHMO8 ueyp U ux yeuvl, UCHONb3YA QOopMynvl ONUHBL OKPYICHOCMU U OJUHbL Oy2U
OKpYIHCHOCIU, hOpMYIbL nAOWaAdel pueyp,

* pewiams 3a0a4u HA OOKA3AMeNbCME0 C UCNONIb308AHUEM (DOPMYIL OIUHbL OKPYHCHOCMU U ONIUHbBL OY2U OKPYHCHOCHU, (HOPMYIL
niowaoeti pueyp,

* pewiamv npakmuyecKue 3a0adi, CEA3aHHble C HAXONHCOCHUEeM 2eOMempPUHecKux GeauduH (UCNOoab3ys npu HeoOX0OUMOoCmu
CNPABOYHUKU U MeXHU4ecKue cpedcmaa).

Bolnyckuux nonyuum 603MoiCHOCHb HAYYUMbCSL:

* GLIYUCTIAMb NIOWAOU PuU2YP, COCIABIIEHHBIX U3 08X UNU OOJlee NPAMOY20JIbHUKO8, NAPALLEN02PAMMO8, MPey2olbHUKO8, Kpyed

u cexmopa,
* BLIYUCTAMD NIOUAOU MHO20Y20IbHUKOS, UCNONb3YS OMHOUIEHUS PABHOBENUKOCU U PABHOCOCNABIEHHOCIU,

* NpuUMeHAmMb ancedpaudeckull U MmpucoOHOMempudecKui annapam u uoeu OBUIICEHUs NPU peueHuu 3a0a4 Ha GblYucieHue
naowaoel MHO20y201bHUKOS.

Koopounamoi

Buinycknux nayuumcs:

* BBIYUCIISTH JJIMHY OTpE3Ka MO KOOPJAUHATAM €r0 KOHIIOB; BBIYUCIISTh KOOPAUHATHI CEPEANHBI OTPE3KA;

¢ UCIIOJb30BATh KOOpI[I/IHaTHBIﬁ MCTOI JJIA N3YUCHUA CBOMCTB IIPsAMBIX U OKp}OKHOCTCﬁ.
Bbli’lVCKHMK noJydum 603MONCHOCNTb.

* 081a0emb KOOPOUHAMHBIM MEeMOo0OM peuleHus 3a0ay Ha 8bIYUCTIEHUS U OOKA3amMelbCmed;
* npuobpecmu OnvliMm UCNOAb308AHUS KOMNLIOMEPHBIX NPOSPAMM OJisl AHAAU3A YACMHBIX CAYHAE8 83AUMHO20 PACNONONCEHUS.
OKPYIHCHOCEU U NPSIMBIX,
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* npuobpecmu OnvimM GbINOJHEHUs. NPoeKmos Ha memy «llpumenenue KOOpOUHAMHO20 Memood Npu peuleHuu 3a0ay Ha
BbIYUCTICHUS U OOKA3AMEIbCNEA .

BekTopsl

BuIyCKHUK HAYYHUTCS:

* ONEPUPOBATH C BEKTOPAMU: HAXOAUTh CYMMY U Pa3HOCTH JIByX BEKTOPOB, 3a/IaHHBIX T€OMETPUUYECKHU, HAXOIUTh BEKTOP, PABHbBIN
MPOU3BEJICHUIO 33IAHHOTO BEKTOpPA HA YUCJIO;

* HaXOJWTh JIJIsI BEKTOPOB, 3aJJaHHBIX KOOPAWHATAMH: JUTMHY BEKTOPa, KOOPAMHATHI CYMMBI M PA3HOCTH JIBYX U 00Jiee BEKTOPOB,
KOOPJAWHATHI TMPOU3BEJAEHUS BEKTOpa Ha YUCIO, MNPUMEHSS MPU HEOOXOJUMOCTH COYETATENbHBIN, MEPEMECTUTEIbHBIN U
pacupeneauTeNbHbIN 3aKOHBIL;

* BBIUHUCIISITH CKAISIPHOE MPOU3BEACHHE BEKTOPOB, HAXOJUTH YIOJI MEXKIY BEKTOPaMH, YCTAHABIMUBATh MEPIEHIUKYISIPHOCTH
MPSMBIX.

Buinycknuk noayuum 603moducHocms:

* 081a0emb 8eKMOPHLIM MEMOOOM OJisl peuleHUs 3a0a4 Ha 8bIYUCTIEHUSL U 00KA3AMEeNbCmBd,
* npuobpecmu onvim BbINOJHEHUSI NPOEKMO8 HA MeMYy «NPUMEeHeHUe 8eKMOPHO20 Memooa Npu peuleHuu 3a0ay4 Had 8bIYUCTeHUs U
00KA3aMeNbCmaear.

Il. Conep:xanue yuedHoro npeamera «MartemaTuka»
APUDOMETHUKA 240u.

Hartypaabhble yuciaa. Harypaneusiii psa. Jlecatuynas cucrema cuucieHus. ApupMeTnieckue IeiHCTBUS C HaTypalbHBIMU
yuciiamu. CBOMCTBA apUPMETUUECKUX TEUCTBHIA.

Crenenb ¢ HaTypaJIbHBIM MOKA3aTENEM.

UucioBsle BBIpAKEHUS, 3HAYEHUE YMCIIOBOIO BBIpAKEHUA. I1OpAIOK NEWCTBUM B UYMCIOBBIX BBIPAKEHUAX, UCIIOJIB30BAHUE
CKOOOK. Perienne TekcToBbIX 3a7a4 apu(PMETUIECKUMHU CIIOCOOaMU.
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Henurenu u kpatHbie. CBOMCTBA U MTPU3HAKU JeTUMOCTH. [IpocThie n cocTaBHbIe Uyncia. Pa3noxkeHrne HaTypaibHOTO YKCIIA Ha
IIPOCTBIE MHOXKUTENU. JleeHne ¢ OCTaTKOM.

Jpoon. OObikHOBEeHHbIE npoOU. OcHOBHOE CBOMCTBO JpoOu. CpaBHEHHE OOBIKHOBEHHBIX JpoOel. Apudmernueckue
AercTBUSI ¢ OOBIKHOBEHHBIMU Apo0saMu. Haxoxk1eHre 4acTi OT 1eJI0ro | LIEJI0r0 MO €ro YacTH.

Hecsatuunble apobu. CpaBHEHHE JCCATUYHBIX JApoleil. Apudmernueckue ACHCTBUS C JACCATUYHBIMU  JPOOSMHU.
[IpencraBnenne qecATUIHON NpoOU B BUIE OOBIKHOBEHHOM JIPOOU M OOBIKHOBEHHOW B BUJIE IECATUIHOM.

[IponeHThI; HaxX0XKAEHUE MPOUEHTOB OT BEIWMYMHBI M BEJIMUMHBI MO €€ MporeHTaM. OTHOIIECHHUE; BbIPAXKEHUE OTHOILIEHHUS B
nporeHTax. [Iponopuus; 0CHOBHOE CBOMCTBO ITPOIOPLIUH.

Pemmenue TeKCTOBBIX 3a/1a4 apupMETHIECCKUMH CITIOCOOAMH.

PaumnonanbHbie yncJia. [[og0XUTENBHBIE U OTPULIATENIBHBIE YHCIIA, MOAYJIb Yncaa. MHOXKECTBO LEIBIX YUCET.

m
MHOX€eCTBO panMOHAJIBHBIX YHCCII, PAMOHAJIBHOC YMCJIO KaK OTHOIICHHMEC — ,ra¢ M — MOeI0o€ 4ucCjio, N — HaTypajJbHOC
n

yuciio. CpaBHEHHME palUMOHANbHBIX 4YHcel. ApudMeruyeckue JEWCTBHS C palMOHAJbHbIMU yuciamu. CBoilcTBa
apugmeTnueckux aercTBuil. CTENeHb C LEeNbIM MTOKa3aTeNEM.

JelicTBUTeIbHBIC Yncaa. KBagpaTHblil KOpeHb U3 ynciia. KopeHb TpeThel CTEIEeHH.

[ousiTHe 06 MPpaLMOHATLHOM uKcie. MppanuoHanbHOCTh uKcia ~/2 M HECOM3MEPUMOCTh CTOPOHBI M JIMArOHAIM KBajIpaTa.
JlecaTuyHble TPUOIMKEHUS UPPAIIUIOHATIBHBIX YHCEIL.

MHOXkeCTBO JEHCTBUTENBHBIX YHUCEN; MPEACTABICHUE EUCTBUTENBHBIX YUCEN B BUIE OECKOHEUHBIX JECSATHUHBIX ApOOEH.
CpaBHEHHE JEHCTBUTEIBHBIX YUCEN.

Koopnunatnas npsimas. M3o0paxkeHne uncen TOYKaMu KOOPAUHATHOM npsiMoi. YucioBble TPOMEKYTKH.

N3mepenusi, npudan:keHus, oueHkn. PazMepsl 00bEKTOB OKPY’KaOIIEro Mupa (0T 3JIEMEHTapHbIX YacTull 10 BceneHHoil),
JUTUTEIBHOCTB IIPOLIECCOB B OKPY KaroleM Mupe. Beiaenenue muoxurens — crenenu 10 — B 3anucu yucona.

[TpuOnmxeHHOE 3HAUYEHUE BEJIWYUHBI, TOYHOCTh NpuOmmkeHus. OKpyIJIeHHE HaTypajlbHBIX YHMCET U JECATUYHBIX APOOEH.
[Iprkuaka 1 OLEeHKa Pe3yNbTATOB BHIYMCIICHUN.
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AJITEBPA 200u.

Anredpanveckue BbIpa:keHMsl. bykBeHHbIC BhIpaKeHUs (BbIpaXXEHUS C MEpeMeHHbIMU). UncaoBoe 3HaueHHEe OYKBEHHOTO
BeIpakeHus. JlomycTumplie 3HadeHHWs TiepeMeHHBIX. [lojcTaHOBKa BBIpAKEHHWA BMECTO TiepeMeHHBIX. [IpeoOpasoBanue
OYKBEHHBIX BBIpAKEHUI Ha OCHOBE CBOMCTB apu(meTndeckux JercTBuid. PaBeHCTBO OyKBEHHBIX BhIpakeHHM. T0OXK1eCcTBO.

Crenenb ¢ HaTypaJdbHBIM MOKa3aTesleM U ee cBoMcTBa. OqHOWIeHBI U MHOTOouIeHbl. Ctenens MHOrowieHa. ClioxeHue, Bbluu-
TaHUE, YMHOXXECHHE MHOIOWICHOB. POpMyIbl COKPAIICEHHOIO YMHOXEHUA: KBagpaT CyMMbI M KBaapar paszHoctu. dopmyia
pasHocTH KBaApatoB. [IpeoOpazoBaHue MEIOr0 BBIPAXXEHUS B MHOrOWIeH. PasiokeHWe MHOTOWICHOB Ha MHOMKMHTEIU.
Muorowiensl ¢ ogHoM nepeMmeHHou. KopeHnb MHorowieHa. KBaapaTHbId TpeXwIEH; pa3JIOKECHUE KBaAPATHOTO TPEXWIECHA Ha
MHOHUTEH.

AnreOpanyeckas 1poOb. OCHOBHOE CBOMCTBO aiireOpanueckoid npodu. CrokeHue, BbIYMTAHUE, YMHOXKEHUE, JeICHUE
anreopanydeckux apodeit. CterneHp ¢ 1eIbIM IMOKa3aTeleM U €€ CBOWMCTBA.

PanronanbHbie BRIpaKEHUS U UX npeoOpazoBaHus. Jloka3aTenbCTBO TOXKIECTB.

KBaaparueie kopuu. CBoiCTBa apuMETHUECKUX KBAAPATHBIX KOPHEH M WX NPUMEHEHUE K MPeoOpa3OBaHHMIO YHCIOBBIX
BBIPAYKEHUI 1 BBIUUCIICHUSM.

YpaBHeHusi. YpaBHeHue ¢ ogHOM nepemeHHOM. KopeHb ypaBHeHns. CBOMCTBA YHMCIOBBIX PAaBEHCTB. PaBHOCHIBHOCTH
YPaBHECHUH.

Jluneitnoe ypaBHenue. KBanpatHoe ypaBHeHue: ¢popmysia KOpHeH KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue ypas-
HEHUM, CBOISIIMXCSA K JMHEWHBIM U KBaApaTHbIM. [Ipumepsl pelieHuss ypaBHEHUNW TPETbEW W YETBEPTOU CTEIECHU. PemieHue
JIpOOHO-pallMOHANIBHBIX YPaBHEHUH.

VYpaBHEHHE ¢ ABYMS IEPEMEHHBIMU. JIMHENHOE ypaBHEHUE C IByMsI IEPEMEHHBIMU, IPUMEPHI PEIIEHNS YPABHEHUN B LIEJIBIX
yuciax.

Cucrema ypaBHEHMI C JIByMsl NEPEMEHHbIMU. PaBHOCHUIBHOCTH cucTeM. CHCTEMBbl JBYX JIMHEUHBIX YpPaBHEHUU C JBYMs
IIEPEMEHHBIMU; PELIEHUE IIOJCTAHOBKOM M cClIO)KeHUEeM. [Ipumepbl pelieHHusi CUCTEM HEIMHEUHBIX YPAaBHEHHM C JBYMS
NIEPEMEHHBIMH.
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Peliienrie TEKCTOBBIX 3a/1au anreOpandyecKuM CrocoooM.

JlexkapToBBI KOOPJIMHATHI Ha TIOCKOCTU. ['paduueckas uHTeprpeTaIus ypaBHeHuUs ¢ AByMsl iepeMeHHbIMU. [ paduk nuHeiHo-
IO YPaBHEHHUA C JBYMs MEPEMEHHBIMU; YII0BOW KO3(M(UIMEHT NPSIMOIA; yCIIOBUE MapauIeIbHOCTH NMpsMbIX. ['paduku npocreii-
IMX HEeJTMHEHHBIX ypaBHEHUI: mapaboia, runepOoa, oKpyKHOCTh. ['paduueckas mHTEpIpeTanys CUCTEM YpPaBHEHUHN C JIBYMS
NIEPEMEHHBIMH.

HepasencrBa. UucnoBeie HEPAaBEHCTBA U X CBOMCTBA.

HepaseHncTBo ¢ ogHOM nepemeHHOoN. PaBHOCWIIBHOCT HEpaBEeHCTB. JIMHEHbIE HEPABEHCTBA ¢ OAHOM nepeMeHHoM. KBaapar-
Hble HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJTHOW ITEPEMEHHOM.

®YHKIUHA 654.

OcHoBHbIE NOHATHSA. 3aBUCUMOCTH MEXIy BeanunHaMu. [Ipencrasnenue 3apucumocteit popmymnamu. [lonstue Gpynkuuu.
OO6nactb onpeaeneHnss 1 MHOXKECTBO 3HaueHUl QpyHkuuu. CrocoObl 3ananusa pyHkuuu. ['paduk pynkuuu. CBoiicTBa QpyHKIMA,
ux oToOpaxkeHue Ha rpaduke. [Ipumepsl rpagKoB 3aBUCUMOCTEN, OTPAXKAIOIIUX PEAIbHBIE MPOIIECCHI.

Yucaosble pyHkuuu. OyHKIMU, ONUCHIBAIOIIME NPSIMYI0O U OOpaTHYIO MPONOPLUHOHAIbHBIE 3aBUCUMOCTH, UX IpapUKU U
cBoiicTBa. JIuneitnas (yHkuums, ee rpaduk u cBoiicta. KBagpatuunas ¢pyHkuus, ee rpaguk u cBoiictBa. CTeneHHble (PYHKIIUH C
HaTYpaJbHBIMM [TOKa3aTeIsIMU 2 U 3, uX rpaduKu 1 CBOICTBA.

I'paduku byukumit y =./6,, y =36, y=|x|.

YucioBble nmocaen0BaTeabHOCTH. [[oHATHE YHCITOBOM MOCHENOBATENILHOCTH. 3aJaHUE MTOCIEA0BATENbHOCTH PEKYPPEHTHOM
dbopmysoit u hopmyIioit N-To YieHa.

Apudmernueckas u reomerpudeckas nporpeccu. @opmyssl N-ro wieHa apuPMEeTUIECKON U TeOMETPUUYECKON MPOrpecCui,
CyMMBI TIEpBBIX N ujeHOB. M300pakeHue 4ieHOB apru(pMETHYECKOW U T€OMETPHUYECKON MPOTrpeccuil TOYKaMu KOOPIAMHATHOM

IUIOCKOCTH. JIMHENHBIN U SKCOHEHUMAIBHBINA POCT. CI0KHbBIE TPOLEHTHI.
BEPOATHOCTDb U CTATUCTHUKA 50u.
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OnucarenbHas cratuctuka. [IpeacraBieHue NaHHBIX B BUAE TaOdMI, auarpamm, rpapukoB. CiydaiiHass U3MEHYMBOCTD.
CraTucThueckre XapakTepUCTUKN Habopa JaHHbBIX: cpeiHee apupMeTHIecKoe, MeIMana, Haubopliee 1 HauMeHbIee 3HaUeHMUS,
pa3max. [IpencraBienre o BBIOOPOYHOM HCCIIEJOBAaHUU.

Cayuaiinble cOOBITHSI M BepPOATHOCTB. [lOHSATHE O ciydyallHOM OMBITE W CIyd4alHOM coObITHH. YacToTa ciyyaitHOro
coObIThs. CTaTUCTUUECKUN MOJAXOA K MOHATHIO BEPOATHOCTU. BEpOATHOCTH MPOTHUBONOIOKHBIX COOBITUN. JloCTOBEpHBIE U HE-
BO3MOKHBIE COOBITHSI. PABHOBO3MOKHOCTH COOBITHI. Kitaccuueckoe onpenesieHue BEpOsITHOCTH.

KomOunaropuka. PemieHne kKoMOMHATOpHBIX 3afad mnepeOopoM BapuaHToB. KoMOMHATOpHOE NPaBUIO YMHOMKEHUS.
[TepectanoBku U (hakTopua.

I'EOMETPUS 2554.

Harnsanas reomerpusi. Harnsaasle npeacraBieHus o (Urypax Ha IJIOCKOCTH: MpsiMas, OTPE30K, Jyd, YIroi, JOMaHas, MHO-
TOYTOJIbHUK, OKPY>KHOCTb, KpYyr. UYeThIpeXyrojiibHUK, MpPSMOYTOJbHUK, KBaapaT. TpeyroibHHK, BHUJIBI TPEYrOJbHUKOB.
[IpaBunbHBIE MHOTIOYrOJbHUKH. M300paxkeHue reomerpuueckux (uryp. B3anMHOe pacnoniokeHwe IBYX MpPSMBIX, JIBYX
OKPYXHOCTEU, IPSIMOU U OKPY>KHOCTH.

JnuHa otpeska, momaHol. [lepumerp MHOroyronsHuka. EquHniel nuamepenus ainvHbl. M3MepeHne JUIMHbl OTpe3Ka, oCcTpoe-
HHE OTPE3Ka 3aJJaHHOM JIJIVHBL.

Bunst yrios. I'panycHas mepa yria. 3mepeHue u moCTpOEHHUE YIiI0B ¢ MOMOIIBIO TPAHCIIOPTHUPA.

[lonsitne mnnomanu QUrypsl; €AUHUIBI M3MepeHus Iuiomaau. llnomans mOpsSAMOYrojlbHMKAa M IUIOHIAAb KBajparta.
[TpubmmkenHoe U3MEpeHue TioIIaael Guryp Ha kieryaToit Oymare. PaBHoBennkue purypsr.

Harnsanele npeactaBieHust 0 MPOCTPAHCTBEHHBIX (pUrypax: Kyo, mapamienenunesa, npu3Ma, nupamMmuaa, map, chepa, KOHyc,
mwnHap. M3o0paxkenue mpoctpaHcTBeHHBIX (uryp. [Ipumepsr ceuenuit. Muororpannuku. [IpaBuiibHbIE MHOTOTpaHHHKH.
[IprMepsb! pa3BepTOK MHOTOIPAHHUKOB, LIMJIMHAPA U KOHYCA.

[TonsiTue o6beMa; enuHUIBI 00beMa. OO0beM MPSAMOYTOJIBHOTO TTapajuiesienumnena, Kyoa.

[Tonsarue o paBeHnctse ¢uryp. LlenTpanbHas, oceBas u 3epkanbHas cumMmeTpuu. M300paxeHne cCuMMETpUYHBIX QUTYD.
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I'eomerpuyeckue ¢purypsl. [Ipsmeie u yrael. Touka, npsimasi, INIOCKOCTb. OTpe30k, 1yd. Yron. Buasl yrios. BeptukanbHeie
Y CMEXHBbIE yTibl. buccekrpuca yria.

[TapannensHble © nepecekaromuecs npsmele. [lepneHaukynspHele nOpsmble. TeopeMbl O NApauIeIbHOCTH U
MEePHEHIUKYJISIPHOCTH NpsMbIX. [leprieHIuKyIisip U HaKI0HHAs K npsiMoil. CepeuHHbIN MEPIEHANKYIISIP K OTPE3KY.

['eomerpuueckoe Mmecto Touek. CBONCTBA OMCCEKTPHUCHI YIJIa U CEPEIMHHOTO MEPIEHANKYIISIPA K OTPE3KY.

Tpeyronbuuk. BpicoTa, menuana, OHWCCEKTpuca, CpeaHSs JUHHUS TPEeyroibHUKA. PaBHOOEIpEHHbIE M PABHOCTOPOHHHE
TPEYroJbHUKHU; CBONCTBA M TMPHU3HAKU PaBHOOEAPEHHOTO TpeyroibHuka. [Ipu3Haku paBeHCTBa TpEyroibHUKOB. HepaBeHCTBO
TpeyronbHuKa. COOTHOIIEHUS MEXAY CTOPOHAMU M YrjaMu TpeyrojbHHKa. CymMma yrjaoB TpPEyrojbHHKA. BHeniHue yrisl
TpeyronbHuka. Teopema Paneca. [logodue TpeyronbHukoB. [Ipuznaku nmogodus TpeyronbHuKoB. Teopema [ludaropa. Cunyc,
KOCHHYC, TAHI'€HC, KOTAHIE€HC OCTPOro YIJia MpsSMOYIOJIbHOrO TpeyroibHuka U yrioB oT 0 no 180°; mpuBeneHune kK ocTpoMy
yriry. Pemenne npssMoyroyibHbIX TPEYTOJIbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. DOPMYIIbI, CBA3BIBAIOIINE CUHYC,
KOCUHYC, TaHI'€HC, KOTAHT'€HC OJHOr0 M TOro ke yria. PemieHue TpeyrojibHUKOB: TE€OpeMa KOCUHYCOB M T€OpeMa CUHYCOB.
3amedaTenbHbIE TOUYKH TPEYTOJIbHUKA.

Yerpipexyronpauk. [Tapamienorpamm, ero cBoricTsa u npusHaku. [IpsMoyronpHHK, KBaapaT, poMO, MX CBOMCTBA M MPU3HAKH.
Tpaneuusi, CpeHssl TUHUS TPAICIUU.

MHoroyrosbHuK. Beimykisie MHOrOyroinbHUKU. CyMMa yIjioB BBITYKIOTO MHOTOYI'OJIbHUKA. [IpaBuiIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHocTh U Kpyr. [yra, xopga. Cexkrop, cerMeHT. LleHTpanbHBIil yroj, BOMCAHHBIA Yroj; BEJIMYMHA BIMCAHHOIO YTJIA.
B3anmHoe pacnonokeHue NpsMOl M OKPYKHOCTH, IBYX OKpykHocTei. KacartenbHas n cekylas K OKpYKHOCTH, UX CBOWCTBA.
BrnucanHble U onuMcaHHbIE MHOTOYTOJbHUKH. OKpPYXHOCTb, BIMCAaHHAs B TPEYrOJbHUK, U OKPY>KHOCTb, OMUCAHHASl OKOJIO
TpPEYroJibHUKA. BrIMCaHHBIE M OMMCAHHBIE OKPY>KHOCTH MPaBUJIbHOI'O MHOTOYT OJIbHUKA.

['eomerpuyeckue npeodbpazoBanus. [lonstue o paBeHctse ¢uryp. [loHaTue o ABMKEHUHU: OCeBas U LIEHTpaJIbHAsl CUMMETPUH,
napajuIeNibHbIN TIepeHoc, MoBopoT. [loHarue o momodbun GUryp u roMOTETHUH.

Pemenue 3a1a4y Ha BBIYMCIIEHUE, I0KA3aTEIbCTBO U TOCTPOEHUE C UCIIOJIb30BAHUEM CBOMCTB M3YUYEHHBIX (DUTYP.

HN3mepenue reomerpuyeckux BeJan4uH. /[simHa orpeska. PaccrosHue ot Touky 10 npsiMoi. PaccrosiHue Mexay napaiiesnb-
HBIMHU NPSIMBIMH.
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IlepuMeTp MHOTOYT OJIbHUKA.

JImuHa OKPY>KHOCTH, YUCJIO JI; AJIMHA TyTH OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBHUE MEXKY BETUUYMHON IEHTPAIBHOTO yTila U JJIMHOU TYyTH OKPY>KHOCTH.

[Tonstue turomann mwiockux ¢uryp. PaBHOcocTaBneHHbie U paBHOBenukue ¢urypsl. [Lnomane npsmoyronsauka. [lmomamn
napajuiesiorpaMma, TpeyrojibHuKa v Tpanenuu. [lnomans MmHOroyroasauka. [lmomans kpyra u miomaas cekropa. COOTHOIICHUE
MEXAY TUIOMAISIMHU TTOT00HBIX (UTYP.

Pemrenne 3a1a4y Ha BEIYMCIICHUE U JOKA3aTEIILCTBO C UCIIOJIH30BaHUEM M3YYCHHBIX (POPMYII.

Koopaunatsl. Ypasuenue npsimoii. KoopauHaTel cepeannbl oTpe3ka. @opMysa pacCTOSHUSI MEXKIY ABYMS TOUYKAMU IJIOCKO-
CTU. YPaBHEHHE OKPYKHOCTH.

Bekrtopsbl. JIyinHa (Moaynb) BekTopa. PaBeHcTBO BekTopoB. KomnnHeapHbie BekTopbl. KoopauHaThl BEKTOpa. Y MHOXKEHUE
BEKTOpa Ha YHUCIIO0, CyMMa BEKTOPOB, Pa3jiOKEHUE BEKTOpA MO JABYM HEKOJUIMHEApHBIM BekTopam. CKalsipHOE MPOU3BEACHUE
BEKTOPOB.

JIOTUKA 1 MHO’KECTBA 104.

TeopeTnko-MHOKeCTBEHHbIE MOHATUSA. MHOXKECTBO, JIEMEHT MHOKECTBA. 3aJaHUE MHOKECTB IIEPEUYNCICHUEM DJIEMEHTOB,
XapaKTepUCTUYECKUM CBOMCTBOM. CTaHAapTHbIE 0003HAYEHMsI YUCIOBBIX MHOXECTB. IlycToe MHOXKECTBO U ero 0o0O03Ha4YEeHHUE.
[Togmuo)kecTBO. OObEIMHEHNE U TTEPECEUCHUE MHOMXKECTB.

Nnmroctpanysi OTHOLIEHU MEXTY MHOYKECTBAMU € MOMOIIBIO HarpaMm Jisepa — BeHHa.

JuieMeHThbI JOruku. OmnpeneneHre. AKCMOMBI U TeopeMbl. Jloka3aTenbcTBO. J[0Ka3aTenbCTBO OT MPOTUBHOrO. Teopema,
oOpaTHas naHHOW. [Ipumep u KOHTpIIpUMeEp.

[TonsTHE O PAaBHOCWIBHOCTH, CJIE€IOBaHUH, YIOTPEOJICHUE JTOTUUECKUX CBSI30K €CaU ..., MO 8 MOM U MOAbKO 8 MOM Clyyae,
JIOTUYECKUE CBS3KU U, UTU.

MATEMATHUKA B UHCTOPUYECKOM PA3ZBUTHUMN.
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(Conepxanue paszena BBOJUTCA 110 MEPE U3yUEHHUS IPYTUX BOIPOCOB. )

Hcropus hopMupoBaHHs MOHATUS YKCIA: HATYpaJIbHbIEC YKCIIA, IPOOU, HEIOCTATOYHOCTh PAllMOHAIIBHBIX YUCEIN JJI1 T€OMET-
PUYECKUX W3MEpPEHUM, pparroHaabHble uncia. CTapuHHbIE CUCTEeMBI 3amucu uncen. Jlpoou B Basunone, Erunte, Pume. Ot-
KpBITHE AeCATUYHBIX JpoOel. CrapuHHbIe cucTeMbl Mep. JlecaTuunble apoOu u meTpuueckas cucrema mep. llosBienue
OTpULATENbHBIX yKces U HyJs. J1. Marnuukwii. JT. Ditnep.

3apoxxzenue anreopsl B Henmpax apudMeruku. An-Xopesmu. Poxxnenue OykBeHHoit cumBoiuku. [1. depma, ®. Buer, P. [le-
kapT. Mcrtopusi Bompoca O HaxXOXIEHUU (POpMYN KOpHEW anredpamvyeckux ypaBHEHUM, HEpPa3pelIMMOCTb B pajuKaiax
ypaBHeHU# cTeneHu, oonpieii yersipex. H. Taptanbs, [[x. Kapmnano, H. X. AGens, 3. ['anya.

N300perenne MeToaa KOOPAUHAT, TTO3BOJISIFOIIETO NEPEBOUTh T€OMETPUUECKUE 00BEKTHI Ha s3bIK anreopsl. P. Jlekapt u I1.
®epwma. [Ipumeps! pa3nuuHbIX CUCTEM KOOPAWHAT HA IUNIOCKOCTH.

3anava Jleonapno [Muzanckoro (Gubonauun) o kponukax, uncia O@udbonayun. 3ajada o MaxXMaTHOM JTOCKE.

HcToku Teoprun BEPOSATHOCTER: CTpaxoBoe €0, azapTHbie Urpsl. [1. depma u b. Ilackans. . bepuymm. A. H. Konmoropos.

Ot 3emynemepus k reomerpun. [Iudarop u ero mkomna. @anec. Apxumen. [locTpoeHne ¢ MOMOIIBI0 MHUPKYIS W JTUHEUKH.
[TocTpoenue npaBUIBLHBIX MHOTOYTOJIbHUKOB. Tpucekuus yria. KBagpatypa kpyra. Y nBoenue kyoa. Mcropus uucia s. 3o1oroe
ceuenue. «Hauamay» Epknuna. JI. Diinep. H. U. JlobaueBckuii. Uctopust naroro nocrymnara.

Codusmbl, apagioKchl.

Pezeps spemenu — 55 u
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1. TemaTuyeckoe NJIAHMPOBAHUE C YKA3AHHEM
KOJINYE€CTBA YaCOB HA OCBOEHHE TeMbI

MaTteMaTuka 5 KJjacce

n/n

Ka
JieHoap
Hble
CpOKu

Tema 3anamusn Dopm IIpeomemmnvie
a pe3yiomamaol
opzanuzay
uu
yueonoii
oeamesbH
ocmu

(konmpon

b)

Ocnoegnvle

8UObl

yueonou oeamenpbHOCMU

Yyeon
0-Memoo.
u
Mmamepuan
bHO-
mexHuuec
Koe
obecneuen
ue

Jluunocmuvie YV/I:

- VCMAHARTURAMB CRARD MEHCOV ULTRhIO VULAHOI NeIMENbHOCMU U €€ MOMUBOM,
- onnedNensamne 0hue Ons Rcex NNARIUIA NORCHCHIISL:

- VCMAaHAasau8ams c6s3b Meicoy Yeavio 0esamenbHOCMU U ee pe3yibmamom.
Pezynamusnvie YVJ/I:

- onpedensmy u hopmMyIUposams yeib 0esimeIbHOCmU Ha YPoKe;

- RRICKARKIRAMA CRNE NNCONNTINNCCHIUE H NCHORE VULAHN20) mamepuana,
- omauuams 6€PHO 8bINOJIHEHHOE 3610611-!1/[6’ om HeBEePHOL2O0.

Tloznasamenvuvie YVJ|:

- OPUEHMUPOBAMbCSL 8 YUeOHUKe, mempaou;
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~OpueHmupoeamuvcCs 6 ceoell cucmeme 3HCZHL£IZ,'

-HAX00UMb OMeEembul Hd B80NpPOCHI 6 MeKeme, UJIioCmpauusiax, UCnoib3yA CBOlL HCU3HEHHBIU ONbLMN.

Kommynuxamuenvie YVJ/I:

- CTVIIAMA U NOHUMAMA NEUR ONVAUX "

- vmemn ()nr?mﬂmnanﬁ nnrn—mmnﬁ U MOUHOCMKhH) RhINAMNCANL CBOU Mblcjlu"
- yMemsb npe0Cmasyisims pe3yibmamol c80ell 0esimeabHOCHU.

I'nara 1 Hamypanvuvie uucaa
(20 uacos)

1. 1 P50 namypanenvix uucen Obyuarowuiica Onuckigamn cROUCMAA
D0 HAMVNATHhHO20 na0a
Helens - Hayuumcs: Yumamn U RANUCKIRAMh
2. cenms Cesoticmea HamypanvbHslX yucel P HATVNATHRLE wucna,
P . nonumams | cnaruucamn
pA o | u ynongaoouucamn ux
3. Lugpe. Hecamuunas 3anuco CP ocobennocmu  decsmuunoii | Pacno’uacamn e
HamypanoHbLX YUCEL. cucmemMbl CHUCTeHU.; ULNMeMNCAX  NUCVHKAX R
4. Paznoowcenue HamypalbHblX 4Yucesnl no DO OKNDVIHCAINULIC M, MuUne
azpa0am o nNmneR0xK nnSaMVvVH) nmu
5 P Pq Od6yuatowuiics nnncKncmn ITnurnoumn
. merue u 3anucb MHOCO3HAYHbBIX Mﬂ HOAYUUM 803MOMNCHOCHD: nnumensl  mooenell  IMux
HAMYPATLHBIX YUCEN puzvn
6. Ompeszox Hrmenamn ONUHAL
P TECT * yenyoume u paseumo | ,mneacna Cmnoumn
7 > npedcmaenenus o | omnezicu 2a0aununii Onuun
. Hnuna ompesxa @O Peiuamn Ra0auu Ha
nedens HamypauibHslx HUCIAX HaxOMCOPHLE AniH
8. Paghbie ompesxu NMNERKNR Ruinaxamn
cenms P UuprPI NOHU POUHULILT ONUH UPNeR
ons onv2ie. ITnueooumn
9. P Jlomanas u ee onuna. EOunuyvl Onumsl CP noumenst  npubopos  co
wKaiamu.
10. Ilnockocmo M Cmpoumo Ha
11 Koop()uHamHOM Jayue
. Ipsmas -
p @0 MouKy c 3a0aHHOl
12. 3 Jhyu. Pewenue 3a0anutl Ha "3 Koopounamoi,
nocmpoenue onpeoeniams  KOOPOUHAMY
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13. | neoens Llkana. B3IT MouKU
cenms .
14. opa Koopounammnuwiii 1yu CP
15. Hzobpasicenue yucein Ha DO
KOOPOUHAMHOU NPAMOUL
16. CpasHenue HamypanrbHuIX 4Yucen no
M
paspsaoam.
17. 4 CpasHeHue HamypanbHvlX yucel ¢ B3IT
Hedensn | NOMOWDBIO KOOPOUHAMHO20 Jy4a
18. | cenma CpasHenue namypanvbhbix Yucer npakm
opa UKyM
19. Iloemopenue u  cucmemamusayus
TECT
yuebHo20 Mamepuana
20. Konmponwvnasa paboma Nel KP

I'nasea 2 Cnooscenue u eviuumanue
Hamypanvuvix uucen ( 33 uaca)

Jluunocmuvie YV/I:

-nnﬁ()f.‘mﬂkﬂﬂmh MAMECMAMUUPCKVH) HAVKY KAK (?rfmrm Mﬂm?MﬂmHllﬁf,‘K'nﬁ APQmRﬂthf.’mH'
- NNNOSARTIAMNh UTHMPNPC K URVUPHIHK) HNRN2N 1 MCPTTHIUP NMNUMPHSAMh WnTlf)ﬁanﬁHHklP RHAHUSA
-CNOCOOHOCMb OCO3HAHHO20 8blO0PA OISl OANIbHENUIe20 NOCMPOEHUS UHOUBUOYAIbHOL MPAECKMOopUl 00yyeHusl.

Peeynamusnvie YVJI:

- onpedenamy u hopmyauposams yeib 0esimeIbHOCmu Ha yPoKe;

“NAAaHUNNORAMbL CB0U aeﬁcm@uﬂ 68 coomeemcmeuu c ylle6HblM 3a()aHueM, npe()cma@]lﬂmb pes3yiomam 060612
oessmenhHNCmil:

- cthonmvaunngkame coOACMREHHNES MHEHUP
- camocmosimenbHas pa6oma, ananuza ceoeltl pa6ombz.

Tloznasamenvuvie YVJ|:

-CPABHUBAMb, AHAIUZUPOBAMb, 0000UWAMb, UCNOIL3YS PA3HbIE OCHOBAHUS, MOOEIUposams 6blO0p cnocoba
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oevicmeuil,

- HAX00UMb 8 MeKCme Omeemspl Ha NOCMAG/ICHHbLE eonpocael,

- UCnojlb306aniob npu06pemé'HHble 3HAHUA 6 I’lpCleM'{QCKOZZ OoessmenibHOCHIU.

Kommynuxamuenvie YV/:

“YMEHUe Cmpounisb 10cu4eCKu paccyofcdeﬂue, ymosaKiovenue (qumeu@HO@, Oedykmueﬂoe u no ClHClJZOZl/lu),'

- yMemb ¢ 00CMAamo4Hol NOJHOMOU U MOYHOCHbIO 8bIPANCAMb CEOU MbLCIIU;
- ycmynamo 8 npase omeema opy2omy, npu pabome 6 pynne.

21. 1 Cnooicenue  HaAmMypanibHblX  Yucell. @0
neoenn | Céoticmea cnoxcenus HAMYpPaIbHLIX YUCe
22. oKkmsb Ilpumenenue ceoticme cnodiceHus npu urq
BLIYUCTICHUSAX
pa -
23. Ipumenenue ceoticms cnodxcenuss npu cp
YIPOWEHUU BbIPANHCECHUT
24, 3anuce CEOUCME  CHOJMCEeHUsL 8 @0
OYKB6EHHOM 8UOe
25. Buiuumanue namypaibHblX yucen M
26. Boiuumanue cymmol uz wucia
Y TECT
27. 2 Bviyumanue uucna uz cymmoi DO
55 Heoens 5
. Pewenue 3a0ay Ha evluumanue
OKma0 HuprPJ
29. | P2 Ilpumenenue ceoticme gvluumarus npu cp
sviyucienuu. Pewenue ynpasicHenuil
30. Yucnosvle u OYKeeHHble 8blPANCEeHUS M
31. Dopmynsi.
@0

Oobyuarowuiica
Hayyumcs:

® 6bINOJIHAMb onepayuu
C Yucjiosbvimu
6bIPANCEHUAMU,

* peuiambv JAUHelnble

VpasHeHus, peuiams

meKcmoeble 3a0a4u

aneebpauyecKkum mMemoooM.

® pacnoznasamos Ha
uepmescax, pUCyHKax,
MOOEJIAX U 8 OKPYIHCAIOUieM
Mupe niockue u
NpOCMpPAHCMEEeHHbLE
eeomempudeckue gueypol u
UX d1eMeHmbl,

*  cmpoumv  yenvl,

VOTIORUK RADAUL
VNDARHEHUA HaA  OCHOROHIU

V2hhl

Donuviunnkamn
f’RnT;f'mRﬂ CTOMNCPHIS "
RPIULUMAHUS HAMVDAThHAIX
yucen. RANUChIRAMK MU
CROUICMRA R RuUNe chonuvi.
ITnucnoumn nnNUMeNnhl
ULUCTINRRIX 1 AVKRCHHRAIX
RAINAMNCCHIUIL. honuvi.
Cocmagisamn UUCTIORKE U
AVICRPHHKIS RWINAMNCPHUS NN
Pewiamn

RARUCUMOCTNCIL MeHCov
KOMNOHEHMAMIU  DeICARNTT
CINONCEHUST 1 RRIULIMAHIS
Peviamn MPKCMORKLL
RaA0aul c NOMOUILIO
COCMARTPHIS VNARHPHTL
Pacnnzuaramn Ha
uenmedcax U NUCVHEAX
MHN20Y20/IbHUKU, 6
UnCmHOCmiL
Mmnev2onhHUKU
NNSIMOV2NThHUKU

Pacnozuaeramn R

OKNVHCAINUICM Mupe

MoO0enu amux. churvn.
NOMOUIBIO
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32.

HoemopeHue u cucmemamuzayus

us3
YuebHo20 Mamepuana
33. 3ne Koumponwvnas paboma Ne2 KP
oensa
34. — Ypasnenue. Kopenwv ypasnenus. DO
pa ¥
35. Pewenue ypasnenuil. cp
36. Haxoorcoenue Heu36ecmHo20
VYMEHbULAEMO2O.
Haxoorcoenue Heu38ecmHo2o MA
BLIUUMAEMO20
37. Yeon B3IT
38. 4 ObosHauenue yenos npakm
Helens UKym
39. | oxmaé Buowt yenos. TECT
pa
40. I'paoycuas mepa yenos DO
41. H3zmepenue yenos DO
42. Pasnvie yenvi UPIl
43. 2 buccexmpuca yena cp
Heldens
44, - MHoeoyeonvruxu. Ilepumemp @0
MHO20Y20NIbHUKA
45, Pasnvie pueypoi M
46. Tpeyeonvruk. Buovl mpeyzonvHukos TECT
47. Knaccugpuxkayus mpeyeonvbnuxkos no @0

8UAY Y208

onpeodensims Ux 2paodycHyio

Mepy, *  aHaIu3Upo8amv
epaguxu  3a8ucumocmett
MedxHcoy geUYUHAMU
(paccmosinue, 8pemsi;

memnepamypa u m. n.).

Oobyuarouuiica
ROJIYYUUM 803MONCHOCHIb:

. pazeumso
npeocmaesieHus o
OYKBEHHBIX BbIPANCEHUSX U
ux npeobpaz08aHusx;

. osnademo
CReYUANbHLIMU — NPUEMAMU
peweHus ypasHeHull.

MDAHCNODMIUNA 1URMENSImMh

2na0vVeHknle Mennl V2TI0AR.
CMnOUmMn  V2Ihl RADAHHOT
7”/]6\)/"1—/{717 mMenhl

CMnOUmh huccexkmnucy
NAHHO20 voua.

R‘ﬂfl(’f.‘?l(h“““nneﬂmh yZﬂbl
Knaccuchummoromn

mnev20iahHIUKU nn
KOTYeCmay NARHKIX.
CMODNOH. 1 N0 RUOAM  UX
y2nne Onucvieamo
CROUCMARN

NPAMOV2OThHIK
Haxooumn ¢ nomouinio

chonuvn nenuMemnnl
NNIMOV2OThHUKA u
KRAONAMA Peinamn
RA0aul Ha  HAXOJCOEHUe
nentuMemnoRr

NNIMOV2OThHUKA 1
KRANDDAMA 2paoycHotl

MeEPhl V2INAK.
Cmnoumn no2uueckvin

UeNOUKY naccycoenull,
CONOCMARTISAMK
nnﬂVlIQHHh”; nexvibmam cC
VCA0BUEM 3A0aYU.

Pacnosnasamo
Queypovl, umerowue 0ch
cummempuu
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48.

49.

50.

51.

52.

53.

3

Helens
HOAOpA

Knaccugpuxayus mpeyzonvuuxos no P
YUCTIY PABHBIX CIMOPOH

IIpamoyeonvruk CP

Ilepumemp npamoyzonvuuxa M

Ocb cummempuu uzypoi DO

llosmopenue u  cucmemamusayus I3
yuebHo20 Mamepuana

Koumponwvnan paooma Ne3 KP

I'nasa 3 Ymnoowenue u Oenenue
HamypanvHblx uucen (37 uacoes)

Jluunocmuvie YV/I:

- VCMAHARTURANIKh CRA3h Me.w()y ueivbro yq€6H0ﬁ OessmenbHOCHU U ee momueom,
~HERARUCUMNCIIh CVHCOPHUIL:

- YCIMAHABIUBAMb CE53b MEHCOY YEblo 0esIMeNbHOCU U ee Pe3)IbmMamoM.
Peeynamusnvie YVJI:

- KOHMPOIUPOBAMb NPOYECC U Pe3VIbMam yY4eOHol U MamemMamuieckol 0esimeabHOCmu,

- VMPHUP NAAHUNORAMB CROU DPUCMANS R COOMRPINCMARLI ¢ VUPAHKI ML ?adaHuﬂMu;
- RRICKARKIRAMb CROP NNCONNTOMCEHUP H OCHORE VUPAHN20) mamepuana,

- OMAUYAMK RENDHO RRINNTHEHHNE RANAHUE OM HPBEPHO20,

- ocywecmseyiiimsb CAMOKOHNPOJb U CAMOOYEHKY,

To3znasamenvuvie YVJ/I:

=-VMPHUIUPC CNARHIURAMK 11 (fmnn/n)nunnemfnh ﬁﬂﬂ f.'Qﬁﬂ HNRKhIP ?ﬂﬁﬂlﬂl R 1)119674()17 u nn?HﬂRﬂmPﬂthﬁ f)QﬂmeﬂbHocmu;
- KDUUMUUHOCMh MhIUATCHIS. UHUUILAMNIIRY . H{l)(f{){)llllﬁf)(.’mh nni NevuieHUud uamemamuuyecKux 36[06['{;

= nnnen()umh knannmhuk'm/um, VKARKIRASA H ODCHORAHILC Kﬂaccu(bl/ﬂ(auuu;

- IPOBOOUMb CPABHeHUe, 00BACHASL KPUmMepuU CPpaéHeHUsl.

Kommynuxamuenvie YVJI:

- CIYUams U NOHUMAams pedv Opyeux,
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- ymems C 00CMAMOYHOU NOJIHOMOU U MOYHOCMbIO gvlpascams c60U MblCIU [
-g1adems OUAI02UYECKOU gbOpMOﬁ pedu 6 coomeemcecnmeuu ¢ cpammamudecKumu U CUHMAaxKcudecKumu Hopmamu

POOHO20 A3bIKA.
54, 4 Ymnoorcenue namypanvruix uucen.. B3IT
ee Heoens G
. 8OUICMEBA YMHOINCEHU.
HOAOpA Y @0
56. Ilepemecmumenvroe ceoticmeo
UPj[
VMHONCEHUSL.
57. 3aoauu na ymHodcenue. CP
58. Couemamenvhoe CE80UCME0
VMHONCEHUS @0
Pacnpeoenumenvroe ceolcmeo
VMHONCEHUS
59. Pacnpeoenumenvroe CBOUCMBO
VMHONCEHUS] OMHOCUMETbHO CLONCEHUS. U
BLIYUMAHUSL M
Pewenue 3a0au  na  npumenernue
ceolcms.
60. 1 enenue. Qucna npu oenenuu.
A p TECT
a1 Heoens Coor 3
. golicmea Oenenus.
oexaop Q0
62. |1 eNleHUue MHO203HAYHBIX YUCEIL.
A UPIl
63. Pewenue ypasnenuii.
CP
64. 2 3a0auu Ha Oenenue. M
5 Heoens
5. Pewenue za0ay na oenenue.
oexaop @0

Oobyuarowuiica
Hayyumcs:

. BbINOIHAMb
BbIUUCTICHUS c

PAYUOHANIbHBIMU  YUCTIAMU,

couemas ycmHble u
nucbMenHble npuémoi
BLIYUCTCHUL,  NPUMEHSMb
KAbKYISIMop,

BLIYUCTAMD 00vém
NPSMOY20]IbHO20

napasnenenuneoa u Kyoa.

. UCNONb308aAMb
npocmeuuiue cnocoovl
npeocmasieHuss U aHanu3a

cmamucmudeckKux aaHHblx,'

Oobyuarowuiica
ROJIyUUm 603MONCHOCHLb:

. HAy4umucs
UCNONIL3068AMb npuémol,
payuonanusupyrouue

6blYUCTIeHUA, npuo6pecmu

Donmvinunockamn
CROUCMRA  VMHOMNCCHUS U
f)PﬂPHTIﬂ HOmMvNaAailkhHRKIY
unucen  RANUCKIRAMK MU
CROUCMRA R RUNe thonuvi.

Peiwiamer  VnarRHeHus — Ha
NCHORAHUL  RARUCUMOCIOT]
Mencov KNOMNOHEeHMaMU
anuchmemyyeckux
oelcmeauii.

Haoxooumnr  ocmamorx
nnu Denetiul HamvnanhHhl X
ylcen In  Radauuouvy
NCHORAHUI 1 NOKARATETHN
cmeneu HAYOOUMB
3HQUeHUe CMeneti Ulca.

Haxnoumn  nnouiaou
NDIMOV2OThHUKA u
KRAONAMA ¢ NOMOUIKI
honmvn. Brinascamn oouu
POUHUUBL  NAOWAOU Yepe3
opyeue

Pacnozuaramn Ha
uenmencax 1 PUCYHKAX
NNIMOV2OThHAL
nananneneniunen
nunamudyv  Pacnozuaramn
R OKNDVNCAWOUICM  MUDE
Moo0eni amux chuzyp,

Uzo06naqoicame
NARRENIMK
NOIMOV2OTHHO20
nanannenenuneod u
nUpamMuon

Haoxooumn
NOIMOV2OTHHO20
nanannenenunena 1 kvha c
NOMOWbIO Gdopmyn.

00véMbl

140




66. |2 Pewenue 3aoau u ypasnenuil. mecm
67. Jlenenue ¢ ocmamkom. B3IT
68. 3anuce npumepos na Oenenue ¢ cp
OCMAMKOM.
69. 3 Pewenue ynpascnenuil. DO
Helens
70. dexabp Cmenens yucia. M
A
71. Kesaopam u ky6 yucna. B3IT
72. Koumponvnas paboma Ned KP
73. Inowaoew. TECT
74. 4 ITnowaos npamoyzonvHuKa. B3IT
Helensn
75. dexabp Eounuyvt uzmepenus niowaou. DO
76. | * Pewenue 3a0au na Haxoxcoenue
RI0UWAouU. uprPJ]
3aoauu c pucynxkamu.
77. IIpsamoyzonvrulil napanienrenuneo. CP
78. Inowaow nosepxrnocmu I111. DO
79. Tupamuoa.
Pewenue 3aoau. MA
80. O6vém NPAMOY2071bHO20 TECT
napajnienienuneod.
81. 2 Eounuywt usmepenus oo6véma. DO

HA6bIK KOHmMpOoJaupoeaniob

6blYUCTIEHUA, 8bl6upaﬂ

nOOX00AWULL Ol CUMYayuu

cnocoo.

. HAy4umucst
BbIYUCTIAMD 00vém
NPOCMPAHCMBEHHBIX
ceomempuieckux — gueyp,
COCMABNEeHHbIX us
NPAMOY20/IbHBIX
napanienenunedos;

* yenyoums u pazeumo
npeocmaesieHus 0
NPOCMPAHCMBEHHBIX
2eomempudeckux gueypax;

*  pacnosnaéamv U
usobpaxcamso
Kyo0a,

pazeépmku
NPAMOY20JIbHO2O
napasinenenuneod,

*  onpeoderamv  No

JUHEUHbIM paszmepam

Gueypwi
JIUHeUHble pazmepsbl Camol
Gueypvl u Haobopom

PaseepmKuU

Brinamscamn 00Hu edunuybl
00véma uepes opyaue.

Pewamo
KOMOUHAMOpHble 3a0ayu C
NnOMOUWBIO nepebopa
8apuanmos
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82. | neoens O6vém kyoa. HPT
AHeapn
83. 3aoauu na naxoscoenusi 0b6véma. CP
84. Kombunamopnule 3aoauu. M
85. 3 lepeso eapuanmos. DO
Heldens
86. — Cocmasnenue cxem. 3
87. Pewenue 3aoau. CcP
88. Iloemopenue u  cucmemamusayus
YuebH020 CcP
mMamepuanda.
89. Koumponvnas paboma NeS. KP

I'nasa 4 Oobviknogennvie opoou (18
uacoe)

Jluunocmuwie YV/I:

= NNOSIRTISAMKh ROUHMPNPCNRAHHNCT K R TURVUPHII MOAMLMAMIIKIL®

- onnedenamov obwue 015 6cex Npasuid No6eOeHUs Ha YPOKe U (hopMUposams omeemcmeeHHoe OMHOUEHUE K
obyuenm:
- COOMHOCUMKA NOTVUCHHRIL NERVIKMAM. ¢ NOCTIARTCHHOL UCThH)

~OMRPCMCMRPCHHNPC NOMHNUIPHIP K O6yll€HuIO, 20MOBHOCMb K camopas3eumuro u CCZM006PCZS'OGCZHM70 HA OCHoee
momueayuu K 06)ﬂt€H1/lIO U NO3HAHUIO.

Peeynamusnvie YVJI:
- KOppeKmuposams c80U OelicmaUs 8 COOMBEENMCmeUL ¢ USMEHAIOWelUcs cumyayuet,
-0eticmeosams 8 COOMBEMCMBUU C NPEOTIOHCEHHBIM ANOPUMMOM,

-NAAHUPOBAMb OellCmBUsl, NPOBOOUNMb CAMOCMOSMENbHYI0 pabomy ¢ NOCIEOVIOWUM AHATUZOM OesAMeTbHOCMUL.

142




Tosznasamenvuvie YVJ|:

- onpeoensams NOHAMUS, C030a8amb 0000WeHUsL,

- YMeHue 8udemv MamemamuyecKkylo 3a0aiy 6 KOHmeKcme npoOieMHOl cumyayuu 8 opyeux OUCYUNIUHAX, 8

OKpYIHCaroufeni HCusHu,

-HAX00UMb OMEembvl Ha 60NpPOCHblL 6 MmeKcme, UJINrIoCmpauudx, UCnoib3ys CBOlL IHCU3HEHHDIL ONbLIN.

Kommynuxamuenvie YV/:

- nﬂﬁf)mﬂmh R KONNPKMURE 1 HAXNOUMA COPNACORMNHHKIE DEWEHUA,

- IpedCcmasisime pe3yibmambl C80ell 0esImelbHOCMUL,

- 00bEeKMUBHO OYeHUBAMb MPYO OOHOKIACCHUKOS.

90. 4 Lpobuvie uucna. Obyuarowuiica Pacnozuaeamn
B3I NARIKHNRCHHVIN Nnohn
Heoens ObvikHOBeHHble OpOOU. Hayuumes: AR "
91. Aneaps Yucaumens u 3namenamens Opoou. DO HeNNARUTKHALE opobu,
. cpasHuamo u | cmewannvle yuca.
92. Jlpobu eokpye Hac. P | ynopsoouusams Humamo u
93 ) 3 EYY- 00bIKHOBEHHbIE OPOOU sanucvleams
. aoauu Ha HaxoodcoeHue Opoou. Ccp 06bIKHOGEHHBLE opobu,
Oobyuaruuiica cMeuanHbvle yucua.
94. Pewenue 3a0au na opoou. DO VAo
nonyuum éo3moxcnocms: | Cpasnueamo
95. 1 IIpasunvnvre opodu. M 00bIKHOBeHHble O0podU ¢
i . Hay4umvcs
Heoens . PABHBIMU 3HAMEHAMENAMU.
UCNOb3068aMb npuémol
96. despan Henpagunvivie opoou. TECT P " | Cknaovisams u ebluumams
AYUOHATUUPYIOWUE
97 |7 C onoben pay PyIow 00bIKHOBEeHHble O0podU ¢
: pasnenue opooeu. @O 8bIUUCTEHUSl, NpUOOpecmu
PABHBIMU 3HAMEHAMENAMU.
. HABbIK  KOHMPOIUPOBAMb
98. Cnooicenue Opobeil ¢ 00UHAKOBLIMU pOTUp IIpeobpazosvisamo
HUPJ[ | eviuucnenus, sbLOUpas
SHAMEHaAmensAMU. xon ., HeNnpasuibHy10 O0pobb
99. Buvluumanue Opobeil ¢ 00UHAKOBbIMU cp nooxooawuw oA cumyayut | o o aunoe wuco,

SHamernameAmu.
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100. 2 /Jlpobu u oenenue namypanoHvix yucer. M cnocoo. cmeulantoe uucno
5 Hedensn 8 HenpasuIbHylo  OpoOdb.
101. Cmewannsie yuca.
peepan @0 Ymemo 3anucvléams
102. | # IIpeobpazosanue Henpaguivholi Opoou I3 pesynomam  Oenenus 0yx
8 CMELUAHHOE YUCTLO. HAMypaibHblX Yuces 8 8uoe
103. Crooicenue cmMeuantvlx 4uce. B3I7 00bIKHOGEHHOU OpOOU
104. Bviyumanue cmewanmnsix yucen. CP
105. 3 Pewenue 3a0au u ypasnenuii. DO
Hedes CO CMEUAHHbIMU YUCTAMU.
106. despan Iloemopenue u  cucmemamusayus
a2 YuebHo2o M
Mamepuana.
107. Konmponvnas paooma Ne6. B3IT

I'nasa 5 Jlecamuunvie Opoou (48
uacoe)

Jluunocmuvie YV/:

-CNOCOOHOCMb CAMOCMOSAMENbHOU pa60m bl,

- 4yecmeosanib pOCCUZZCKyIO zpa:)fcdaﬂcmeeHHyio UOCHMUYHOCMb. nampuomusm, yeastCeHue K Omeqecmey;

-CnOCOOHOCMb OCO3HAHHO20 8b1OOPA U NOCMPOeHUe OalbHellulell UHOUBUOYATbHOU mpaekmopuell 00yYeHus.

Pezynamusnvie YV/I:

- onpedensms cnocodbl OetUCmaUll 8 PAMKAX NPEOJIONCEHHBIX YCA08ULL U MPedOBaAHUIL;
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- camocmosameilbHo onpedeﬂﬂmb yenu ceoeco O6y‘i€HM}l,'

-cmagumo u popmyauposams 0Jist cedst Ho8ble 3a0ayu 8 yuébe U NO3HABAMENbHOU OesiMelbHOCIU,

lo3nasamenvuvie YVJ/I:

-20MOBHOCNIb K caM006pa306aHuro Uu peuterHuro meopiyecKkux 361061’4[,‘

“NOHUMAamb CYWHOCMb aAlcOpUMmmMuU4eCcKux npe()nucaHuzZ u yMeHuﬁ oelicmeosams 6 COOMBEMmC MmUY ¢

npea]lO.?fceHHblM ajleopummonm,

-8b108U2AMb 2UNOME3bl npu peuteHuu 362()611!, NOHUMAMb HEOOXO0OUMOCING UX npoeepKu.

Kommynuxamuenvie YVJ]:

- CnocobHOCMb pa6omamb 8 KOJUIeKmuge U Haxoo0umo co2iacoO8aHHbLE peutenust;

- yMemb npedCcmasisims pe3yibmamoul c80ell 0esimeabHOCU, NPUHUMAMb OYEHOUHbLe CYIHCOEHUSL OPYIUX,

- 00bEeKMUBHO OYeHUBams pabomy 0OHOKIACCHUKOG 8 SpYNne.

108. 3 Jlecamuunbie opobu. 3anuco
. - B3I1
Hedens | OObIKHOBeHHOU OpobU 6 8Ude 0eCAMUUHOII.
1009. despan Buioenenue yenoti u opobrot wacmu.
a @0
110. 4 Eounuyvt uzmepenus u Oecamuunvle urx
nedens | Opoou.
111. despan Jecamuunble opobu Ha cp
a KOOPOUHAMHOM JyHe.
112. Cpasnenue decsimuyHwvlx Opooell. DO
113. Tlopaspsaonulii cnocob cpasHeHus. M

Oobyuarowuiica
Hayyumcs:

CpasHU8aAmMb u
Ynopaoo4usams
PAYUOHATIbHbIE YUCTA,

° 6blNOJIHANb
BblYUCTIEHUA C
PayUORANIbHbIMU  YUCTIAMU,
couemas YCniHble u

NUCbMEHHbLE npuész

Pacnozuneamn
uumamns U RANUCKIRAMA
Necasmuunnle onohu
Hazbicramn narnSIOnl
Necamuunnix RHAKNR
R RANUCU NecImMUUHhIY
Nnoheil (C’naruURAMK
Necasmuunnie onohu
Oxnvenasmns  decssmuuHnhle
NnohHu U HAMVNAThHALE
yuCna. Brinnnussmn
NNUKUNKY NeRVIhMaAMOR
Rr1ulLCTeHUIL  Bninoansme

/lnurf) MemiudecKe
Nericmens HaO
oecaAmudHbIMU OPOOSMU.
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114. Ilpasuna  cpasHnenuss  0ecAmMuUYHbIX TECT
opobelt.
115. 1 Oxpyanenue uuce. 7IP
Helens
116. mapma IIpasuna oxpyenenus. HPT
117. Ipuxuoxku. CP
118. Cnooicenue decamuunvix Opooeil. M
119. Ilpasuno  cnoowcenus  OecamuuHblxX DO
opobeil.
120. 2ne Buruumanue decamuunvix opobeii. 3
oensa
121. mapma Hpvaguﬂo BLIYUMAHUS  OCAMUYHBIX B3IT
opobeil.
122. Pewenue ypasnenuii. CP
123. Ynpowenue svipasicenuil. @O
Pewenue 3adau.
124, Konmpononas pavoma Ne 7. KP
125. 3 Ymnoorcenue oecamuunvix opobel. B3IT
126 reoen 1] 10, 100
. pasuno ymuoowcenus na 10, ,
MPTE 1 1000 1 m.o. M
127. Ilpasuno ymHodICeHUs  OecAmMUYHBIX TECT
opobeil.
128. Ilpasuno ymmuoowcenuss na 0,1; 0,01, @0
0,001 um.o.
129. Pewenue 3aoau. DO
130. 1 Ynpowenue svipasicenuil. HUPIT

6bl’iuCJZ€Hu1;l, NPUMEHAMb

KANbKYJAMOop,

. UCNONb3068aMb
NOHAMUSL u VMeHus,
CBA3AHHBIE C NPOYESHMAMU,
8 Xxoo0e peutenus
Mamemamuyeckux 3alay u
3a0au uz CMEIHCHBIX

npeOMemoe, 6blNOJIHAMb He

CNOJICHblE  NPAKmMuiecKue
pacuémeol;
Oobyuarowuiica

noJyuum 603MOICHOCHLL:

. HAY4umucst
UCnonbL306aMb npuémet,
payuonanuzupyrouue

BbIYUCTICHUS,,  NPUOOpecmu
HABBIK  KOHMPOIUPOBAMb
BbIYUCTCHUS], ev1OUpas
NOOX00AWULL Ol CUMYaAYUU

cnocoo.

Haxooump cpeonee
apugmemuueckoe
HeCKOJIbKUX yucei.
Ipusooums npumepwl
CpeoHux 3Ha4YeHull
genuyunvl.  Pazvacname,

umo maxoe «0OUH
npoyeumy. Ilpeocmaeisme
npoyeHmol 8 suoe
oecamuunvix  Opobeti  u
Odecamuunvle 0podbu 6 gude
NPOYEHMO8. Haxooume
npoyewm om  uucia u

YUCJIO NO €20 npoyeHmam
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131. | neoens Pewenue 3a0au na  ymnoowcenue @0
anpens | Opooetl. _
132. Henenue oecamuunvix opoodeil. HPT
133. IIpasuno oenenus na 10, 100, 1000 u cp
m.o.
134. Ilpasuno Oenenus 0ecsmuyHbIX @0
opobeil.
135. 2 Ilpasuno oenenus na 0,1; 0,01, 0,001
M
nedensn | U m.0.
136. anpens Pewenue 3aoau. TECT
137. Ynpowenue svipasicenuii. @O
138. Pewenue 3adau na oenenue opobeti. HPTT
1309. Pewenue ypasnenuii. CP
140. 3 Pewenue 3a0au na  ewviuucienue
M
nedensn | Niowaou.
141. anpens Konumponwvnas paooma Ne 8. KP
142. Cpeonee apughmemuueckoe. 3
143. Cpeonee
B3Il
3HaueHue 8eNUUUHDL.
144, Pewenue 3a0au na Haxoodcoenue cp
CpeoHe20 apu@dmemuyecKo2o.
145. 4 IIpoyenmui. DO
Helens
146. 3anuce 6 npoyenmax. M
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147.| anpena Haxooicoenue npoyenmog om
B3Il
yuca.
Pewenue 3aoau.
148. Pewenue 3a0au na npoyenmot. B3IT
149. Haxoorcoenue yucna no eco TECT
nPOYEeHmMam.
150. 1 Haxoorcoenue yucna no e2o KP
Helens | "POYEHMAM.
151.| 4,44 Pewenue 3a0au na npoyenmot. DO
152. Ilpakmuueckasn paboma Ha P
npoyeHmbl.
153. Iloemopenue u  cucmemamusayus
yuebHo20 CP
Mamepuana
154. Iloemopenue u  cucmemamusayus
YuebHo2o DO
Mamepuana
155. Konmponsnaa paboma Ne 9 KP
Iloemopenue u cucmemamuzayus
yueonozo mamepuana ( 19 uacoes)

Jluunocmuvie YV/I:
- yMemb CAMOCMOoAmMeNbHO pabomamay,

- OmeencCmeeHHoe OmHouilerHue K 06yll€HMIO, 2OMOBHOCNIb K caMopa3eumuro,
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- NPOABIAMb CNOCOOHOCMb CAMOPEeanIU3ayULU.
Peeynamusnvie YVJI:
- CHOCOOHOCMb NIAHUPOBAMb CE80U OCUCMBUS 8 COOMBEMCMBUU C Y4eOHbIM 3A0aHUEM,

- CaMoCmosmenbHO Onpeoenims Yyeiu ce0eco 00VUeHUs, CMAsums U Gopmyauposams 0 cebs HoBvle 3a0ayll,
cOCmaesisams niax 0eucmeull npu peueHuu 3a0ay.

losznasamenvuvie YVJ/I:

- UMemsb npeodcmasgienus 0o uoesx u 0 Memooax MamemamuKky Kak 06 YHUBepCcaibHOM A3blKe HAYKU U MexXHUKe,
0 cpedcmee MOOeNUPOBaAHUSA ABNEHULL U NPOYECCO8;

- NPOABIAMb UHMepeC K YenyOleHuIo U pacuuperuro sSHaHutl,

- YMeHue 8udemv MamemMamuyeckylo 3a0auy 6 KOHmeKcme npoOieMHOl cumyayuu 8 opyeux OUCYUNIUHAX, 8
OKpYHCaroujeli HCUHU.

Kommynuxamuenvie YV/:
- NPOABIAMb B3AUMOYBANCEHUE U 83AUMONOMOUb 8 PADOMeE ¢ OOHOKIACCHUKAMU U YYumenem,
- pabomamy 8 KOJLIeKmuge u Haxoo0ums co2idco8aHHoe peulenue;

“ymemovb 6OCNPUHUMAMb KPUMUYECKUE 3AMeEUARUA, KACAWUECA y'-l€6HOZZ 6eﬂmeﬂbﬁocmu, noeeoerus.

156.

157.

158.

2
Heoens
masn

Hamvpanenvie uucna. Jleticmeus c
HAMYPATbHLIMU YUCTAMU. B3Il

Hamvpanenvie uucna. Jleticmseus ¢
HAMYPaIbHbIMU YUCTAMU. D@0

Pewenue 3a0ay na osudicenue.
B3I1
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159.

Pewenue 3a0ay na osudicenue.

CP
160. Hmozo06aa konmponvuas paboma KP
161. 3 ObbikHoBeHHbIe O0pobu U Oelicmeusi ¢
HUMU. M
Heoenn
162. | maa OobbikHOBeHHbIEe O0pobu U Oelicmeusi ¢
HUMU. (0]
163. Jecamuunvle Opodu u Oelcmsusi ¢ HUMU. P
164. Hecamuunvie Opobu u Oelicmsus c¢
HUMU. B3I1
165. Jlecamuunvie Opodbu u Oeticmsus ¢
HUMU.
166. 4 Jecamuunvie Opodu u Oeticmsus ¢
HeOdensa | HUMU. TECT
masn
167. Ilpoyenmui. 3a0auu na npoyenmol. cp
168. Ilpoyenmui. 3adauu na npoyenmeoi. 1P
169. Pewenue ypaeHeHuzZ. fYii
170. Pewenue YpasHeHUU. DO
171. 1 Pewenue mexcmosnoix 3a0au. 1P
Heoens
172. Pewenue mexcmoeswix 3a0au.
UIOHA CP
173. Pewenue mexcmosguix 3a0auy. TECT
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174.

175.

Ypox-uepa «bpeun-puney.

3axnouumensHulil ypox
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MaTteMmaTuka. 6 Kjacc

(I BapuaHT. 5 yacoB B Henelto, Bcero 175 yacos)

=
=
s | Comepxanue yueOHoro
o & Buabl gesiTeIbHOCTH 00yYAKOIIUXCS
© 3 | maTepuaja
-
S =
===
I'nasa 1
17
J1eJIMMOCTh HATYPAJIbHBIX YHCe
1 Jlenurenu u KpaTHbIE 2 Dopmynuposams ONPENCIICHUS TOHATHUU: JEIUTENb, KpPaTHOE,
2 Tpu3saxs gemavoctH wa 10, Ha 5 | 3 MIPOCTOE YHMCIIO, COCTABHOE YKCIIO, OOIINI JICTUTEIb, HAMOOIBIITHIA
2
. OOIMii NenuTeNnh, B3aWMMHO TIPOCTHIE YHUCIIA, O00IIee KpaTHOE,
HauMeHblee 001ee KpaTHOE U MPU3HAKU JEIUMOCTU Ha 2, Ha 3,
3 [Tpu3naku nenmuMoctTd Ha 9 mHa 3 | 3 a5, Ha 9, ua 10,
4 [IpocThie 1 cocTaBHBIE YKCIIA 2 Onucvigams  TpaBWIa HAXOXKJEHUS HAMOOIBIIET0  OOIIEro
5 e —— 3 nenutens (HOJ[), nammenbmiero oOmiero kpatHoro (HOK)
HECKOJIBKUAX YUCEIN, PA3JI0KEHUS HATYPAITBHOT'O YHCIIA Ha TIPOCTHIC
6 Haumensiee obiiee kpaTHoe 3 MHOKITEITI
KonTponrsHas padora Ne 1 1
I'naga 2
38

OO0bIKHOBEHHBIE IPO0H
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Buabl 1eiTe IbHOCTH 00Y4aloIIMXCs

]
=
= Conepxkanue y4eOHoro
=3
S = | MaTtepuaia
s &
==l —
7 OcHOBHOE CBOMCTBO ApOOH 2
8 Coxkparnienue apooeit 3
9 [IpuBenenue npobeit xk odmemy | 4
3HAMEHATEIO. CpaBHeHue
npobeit
10 CrnoxxeHue 1 BbIYMTaHUE IpoOer | S
KonTtponwshas padora Ne 2 1
11 YMHO)KeHue podeit 5
12 Haxoxaenue apobu ot uyncia 3
KonTponpsHas padora Ne 3 1
13 B3aumHo oOGpaTHbie yncia 1
14 Jlenenue apooOei 5
15 Haxoxxnenue yucia mo 3Ha4eHuro | 3
ero apoou
16 [IpeoOpa3zoBaHrue OOBIKHOBEHHBIX | 1

npo0eil B IeCSITUYHBIC

Dopmynuposams ONpENEICHUS TOHATHIA: HECOKpaTUMasi JIpoOb,
oOlIMi 3HaMEHaTenb JABYX JpoOei, B3auMHO OOpaTHbIE 4YHCIA.
[IpuMeHsATh OCHOBHOE CBOMCTBO APOOM MJIsi COKpAIIEeHUs IpOoOei.
3HaMmeHaTen. CpaBHHUBATH

[IpuBonuth ApoOM K HOBOMY

OOBIKHOBEHHbIE ApOoOHU. BBINONHATH apu@meTHuecKkue AeHCTBUS
HaJT 0OBIKHOBEHHBIMH JIPOOSIMHU.

HaxonuTe qpo0b OT YMCla U YUCIO MO 33JaHHOMY 3HAYEHHUIO €ro
npobu. IIpeobpa3oBbiBaTh OOBIKHOBEHHBIE JPOOU B JCCATUYHBIE.

Haxoauts aecsatuunoe npubimkeHue 0ObIKHOBEHHON JTpo0Ou
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=
=
s | Comepxanue y4eOHoro
2 & Buabl gesiTe1bHOCTH 00yYAKOIIUXCS
© 3 | maTepuaja
-
S =
==l —
17 beckoneunble  mepuoaunueckue | 1
JeCATUYHBIC IPOOH
18 JlecsaTuuHoe npubImKeHue | 2
OOBIKHOBEHHOM JpoOuU
KonTtponwshas pabora Ne 4 1
Inaea 3 28
OTHOLICHUSA ¥ PONOPIHHA
19 OTtHoteHus 2 Dopmynuposams ONpeeNIeHNUs MOHITHI: OTHOIIEHUE, MPONOPIHS,
20 Tporropiya 5 IPOLIEHTHOE OTHOLIEHUE JBYX YHCEJ, IPSIMO NPOINOPLHOHAIbHBIE
¥ 00paTHO MPOMOPIHOHAIbHbIE BeIUYUHBL. [I[pUMEHATh OCHOBHOE
21 IIpouentHoe OTHOMIEHME ABYX | 3 CBOMCTBO OTHOUIEHHMS M OCHOBHOE CBOWCTBO ITPOMNOPIIHM.
aucen [IpuBomuTh TIpUMEPHl ¥  OMUCHIBATH CBOWCTBA  BEIWYUH,
KonTtponbshas padora Ne 5 1 HaXOJsIUXCsl B TMPSAMOM ©  OOpaTHOM MPONMOPIUOHAIBHBIX
29 Tpsivas oGpatHas | 2 3aBUCUMOCTSIX. HaxoauTh NPOLIEHTHOE OTHOLIEHWE JIBYX YHCEIN.
HPOTOPIHOHATBHBIE JlenuTth Yuciao Ha MPONOPIIMOHANIbHBIE YaCTH.
3ABHCHMOCTH 3anucvieams ¢ TOMOIIBIO OYKB OCHOBHBIE CBOWCTBa Jpo0w,
OTHOIIEHUS, IPONOPLIHH.
23 Jlenenne B JIAHHOM | 2
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=
=
s | Comepxanue y4eOHoro
2 & Buabl nesiTe1IbHOCTH 00Yy4YAIOIIUXCSI
@ = |marepuaia
-
S =
==l —
OTHOLIEHUU Ananuzuposams UHHOPMALMIO, IPEICTABICHHYIO
24 OKpYKHOCTb U KPYT 2 B BHUJE CTOJOYATBIX M KPYroBbIX auarpamm. IlpencraBisTh
WH(GOPMAITUIO B BUJIC CTOJIOYATHIX M KPYTOBBIX JUATPAMM.
25 Amaia - oxpyxuocrd. Ilromans | 3 Ilpueooums  mpuMepbl  CIy4yalHBIX  coObITHMH.  HaxomuTb
Kpyra BEPOSITHOCTD CIYYaiTHOTO COOBITHSI B OMBITAX
26 Hwunuaap, KoHycC, 1Iap 1 C PaBHOBO3MO>KHBIMHU UCXOJIaMH.
27 JlHarpaMMst 3 Pacnosnasams Ha 4yepTekax M PHUCYHKaX OKPYKHOCTb, KpYT,
LWIMHAP, KOHYC, cepy, map M HX 3JieMeHThl. Pacno3HaBaTh B
28 Caryaiibie cobbirus. | 3 OKpyXkaroieM Mupe Moaenu 3tux Guryp. CTpoUTh C MOMOIIBIO
BeposrtrocTs CI1yqanHOro LHUPKYJIS  OKPYKHOCTh  3aJaHHOro  paamyca. HM3o00paxaTh
co0bITHA pa3BEPTKM NWIMHApa U KoHyca. HaszeBaTh npuOIMmKEHHOE
KonTponbshas padora Ne 6 1 3HaueHue yucia. HaxoauTe ¢ noMouiblo QopMyn AJIUHY
OKPY>KHOCTH, IJIONIA/Ib Kpyra
I'naea 4
PanunonasibHble uynciia 72
M JelicTBUA HAX HUMH
29 [TonoxurenbHbIE 2 Ilpueooums  TpuUMeEpbl  UCIONB30BAHUS  MOJOXKUTEIBHBIX U
Y OTPUILIATENIbHBIE YHCIIA OTPHULIATENIbHBIX YHUCEN. ®opMynrUpOBaTh OnpeieTICHUE
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Buabl 1eiTe IbHOCTH 00Y4aloIIMXCs

=
=
= Conepxkanue y4eOHoro
=¥
© 3 | maTepuaja
-
S =
==l —
30 KoopaunaTtHas npsimast 3
31 [enpie yncna. 2
PammmonannpHBIC YnCiia
32 Monynb uncna 3
33 CpaBHeHuE yncen 4
KonTponrsHas padora Ne 7 1
34 CnoxeHue panioHadbHbIX yncen |4
35 CaoiicTBa CIIOXKEHUS | 2
paIlMOHANIBHBIX YHCE
36 Berunranue palMOHAIIBHBIX | O
quceln
KonTponbshas padora Ne 8 1
37 YMHO)KEHNE palMoHaNIbHBIX | 4
quCel
38 CaoiicTBa YMHOXEHUS | 3

parOHAJIBbHBIX YHUCCII

KOOpAWHATHON mnpsiMod. CTpouTh Ha KOOPJAUHATHOW MPSIMOM
TOYKY C 3aJJaHHOU KOOPAUHATOMU, ONPENENIATh KOOPAUHATY TOUKHU.
Xapaxkmepuzo6ames MHOKECTBO LETBIX uncen. OOBSICHITH MOHATHE
MHOECTBA PAllMOHAJIBHBIX YUCEN.

Dopmynuposams onpenereHrue Moayis unucia. Haxonurs monyss
quCIIa.

Cpasnueéams pallMOHaIbHbIE YUCIIA. BBINOMHATD apupMeTHYECKue
JNEHUCTBUSA HAJ PalMOHAIBHBIMU YHCIIAMM. 3alMChIBaTh CBOWCTBA
apu@MeTH4YecKuX JACHUCTBUN HaJl pallMOHATLHBIMU YUCIAMU B BUJIE
dbopmyn. HazpiBaTh k03 (HULIMEHT OYyKBEHHOT'O BHIPAXKEHHS.
Ilpumenams CBONCTBA IIpU PELICHUM ypaBHEHUW. Pemars
TEKCTOBBIE 3a]1a4M C ITIOMOIIbIO YPAaBHEHUM.

Pacnosnasams Ha 4deprexax W PUCYHKAX NEPHEHIAUKYISPHBIE U
napajjieNbHble TMpsiMble, (UTYpPBI, HMEIOUIUE OCh CUMMETPHH,
LIEHTP CUMMETPHUH. Y Ka3bIBaTh B OKPYKAIOIIEM MUPE MOJEIN ITUX
buryp.
NpSIMBIX U

dopmyIMpOBaThH
napauiesibHbIX MNpsMbIX. CTpOUTh € TMOMOLIBIO

ONPEJCICHUE  NEPIECHAUKYISPHBIX

YTOJIbHUKA NCPIICHAUKYIIIPHBIC IIPAMBIC U MTAPAJUICIIBHBIC ITPAMBIC.

Obvacuams W WUIIOCTPUPOBATh  TOHITHE  KOOPAMHATHOU
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39 Koaddurmenr. 5 wiockoctd. CTpOWTh Ha KOOPJAWHATHOM TIIOCKOCTH TOYKH C
PacnpenenurenbHoe  CBOHCTBO 3aJJaHHBIMH KOOpPJMHATAMH, OMPEIENIATh KOOPIWHATHI TOYEK Ha
YMHOKCHHUS wIocKOCTH. CTPOHUTH OTAEIbHBIE TpadUKH 3aBUCUMOCTEH MEXIY

40 e ———— 4 BEJIMYMHAMH TI0 TOYKaM. AHaJIU3UpPOBaTh TpaduKu 3aBUCUMOCTEM

MEX]ly BETMYMHAMH (PacCTOSTHUE, BpeMsl, TeMIiepaTypa 1 T. 11.)
KonTtponwsnas padora Ne 9 1

41 Pemenne ypaBHeHUM 3)

42 Pemenue 3amau ¢ momormbio | 6
YpPaBHEHUM
KonTtponwsnas padora Ne 10 1

43 [lepneHANKYIISIpHBIE TPSIMbIE 3

44 OceBas u HEeHTpalbHas | 3
CUMMETPHH

45 [TapannenbHble MPSIMbIE 2

46 KoopaunaTtHas miockocThb 4

47 ['pacduxu 3
Kourtponbhnas padora Ne 11 1
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IToBTOpEHUe
U cUCTeMaTH3alus
Y4eOHOro MmaTrepuaJa

20

YnpaxHeHus
JUISL IOBTOPEHUS Kypca
6 kJacca

19

Kountponshnas pabora Ne 12
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I'naea 1
JIuneiiHOe ypaBHeHHE 15
C OTHOM MepeMeHHOM
1 Bgenenue B anireopy 3 Pacnosnasams ~ 4uCcnoBble  BBIPAKEHUS W BBIPAXKEHHUS C
.. . MEPEMEHHBIMU, JIMHEHHBI BHeHUs. [lpuBonuth mnpuMepsl
2 JluneiiHoe ypaBHEHUE C OJHOMU | 5 cpeme » JIMHCHHBIC - ypaBHC PHBOI pUMEp
IepeMEHHOI BBIDQKEHUA C  TEPEMEHHBIMHM, JIMHEHHBIX  YpaBHEHUM.
CocTaBisiTh BBIpAKEHUE C MEPEMEHHBIMU MO YCIOBHUIO 3aJ1a4M.
3 Pemenne sagad ¢ TOMOWKIO | 5 BrimosHaTh nmpeoOpa3oBaHUs BBIPAYKCHUM: IIPUBOJUTH
YpaBHCHHIH no/I00HbBIE cllaraeMbie, pacKpbIBaTh CKOOKU. HaxonuTek 3HaueHne
[ToBTOpEHUE 1 BBIDAKEHHUSI C TEPEMEHHBIMHM TIpH 33JaHHBIX 3HAYEHUSX
Y CUCTEMATU3ALMS nepemeHHbIx. KnaccudunmpoBaTs anreOpandeckue BbIpaKeHUS.
y4eOHOro MaTepuasa OnuceIBaTh LENBIE BBIPAKEHHUS.
KoutpossHast pabora Ne 1 1 Dopmynuposams ONPENEIICHUE JTUHEHHOr0 ypaBHEeHMs. Pemats

JUHENHOEe YypaBHEHHE B oOmeM Buje. HHTepnperupoBaTh
YpaBHEHHE KaK MaTeMaTHYECKYI0 MOJENb PEaIbHOM CUTYyalluu.

OnucelBaTh CXEMy pEIIEHUS TEKCTOBOM 3a/laud, MPUMEHSTH €€
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JUISL PEIICHUS 3a/1a4
I'naga 2
52
[esbie BbIpaKeHUs
4 ToxnecTBEHHO paBHbIE | 2 Dopmynuposams.
BbIpaxeHus. ToxaecTBa onpedenenusi: TOXJIECTBEHHO PABHBIX BBIPAXKECHUM, TOXKIECTBA,
5 CremeHs c HATYPATHHBIM | 3 CTEIEHHW C  HATypaJbHbIM  [OKa3aTeleM,  OJHOWICHA,
R CTaHJAPTHOTO BHUJA OJHOYIEHA, Kod(QuIMeHTa OJHOWICHA,
CTENEHU OJJHOWICHA, MHOTO4JIeHa, CTENIEHN MHOT'OUJICHA;
6 CrolicTsa creteHn c|3 ceolicmea: CTENEHW C HATypaJbHBIM TIOKa3aTeleM, 3Haka
HaTypaJIbHBIM MOKa3aTeIeM CTCTICHH:;
7 OnHouIeHbI 2 npasuia: N0Ka3aTelnbCTBA TOXKIECTB, YMHOKEHUSI OJHOUIICHA Ha
8 MHOLOWICHEL 1 MHOTO4JIEH, YMHOXKEHHUSI MHOTOUYJICHOB.
/loka3vieamsb CBOWCTBA CTENEHU C HATYpPaJbHBIM IOKa3aTENIEM.
9 Cnoxenue 1 BEIHTAHHE | 3 3anuchiBaTh U J0Ka3bIBaTh (DOPMYJIbI: MPOU3BENCHHUS CYMMBI U
MHOTOHICHOB Pa3HOCTH JBYX BBIPAXXEHUM, PA3HOCTU KBAAPATOB JBYX
KontponbHas padora Ne 2 1 BBIDQKCHUM, KBaJpara CYMMbl M KBaJpara pa3sHOCTH [JBYX
10 V MHOKCHIIE onHowieHa  Ha | 4 BBIPAKEHUN, CyMMbI KyOOB U pa3HOCTH KyOOB JIBYX BBIPa)KCHHIA.
MHOFOWICH Buiuucname 3HaueHNE BBIpAXKEHUN C IepeMeHHbIMU. [IpUMeHsITh
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11 YMHOXEHHME  MHOrowieHa Ha |4 CBOMCTBAa  CTeMeHH JUisi  [peoOpa3oBaHMsI  BBIPAKECHUII.
MHOT'O4JIEH BBINIOJIHATE YMHOKEHHE OJHOWICHOB M BO3BEJCHUE OJAHOUIEHA
B cTeneHb. [IpuBOAUTH HOUJIEH K CTaHJapTHOMY BH]Y.
12 Paznoxxenne  MHOroujeHOB Ha | 3 crene PUBOZ OAHOTIC CTaH/apTHOMY 1y
MHOKHTeNH. BblHecenne o6wero 3anuchlBaTh MHOTOYJIEH B CTaHAApPTHOM BHJIE, ONPEIEIATh
MHOKITENS 33 CKOBKI CTENEHb MHOIOYJIEHA. [IpeoOpa3oBbIBaTh  MPOU3BEACHUE
OJTHOYJIEHA ¥ MHOTOYIEHA; CYMMBbI, Pa3HOCTH, MPOU3BEICHUS
13 Pasnoxxende  MHOrOWICHOB Ha | 3 JIBYX MHOTOWJICHOB B MHOTOUYJIEH. BBIMOIHATH paszinoxeHue
MHOXHTCIH. MeToz; rpyIimmpoBKy MHOTOWIEHa Ha MHOXHUTEIU CIOCOOOM BbIHECEHUS OOULIEro
KonTponsnas padora Ne 3 1 MHOXXHTEJS 32 CKOOKH, CITIOCOOOM TPYIIUPOBKH, TI0 GhopMyIam
COKpAIIEHHOTO YMHOXEHUS M C NPUMEHEHUEM HECKOJIbKUX
14 [IpousBenenue pa3HOCTH U CYMMBI | 3 patt Y b
HBYX BBIpayKeHHii cnocoboB. Vcnonp3oBarh ykazaHHbIE TpeoOpa3oBaHus B
IIPOLIECCE PELICHUS] YPAaBHEHM, 10KA3aTENbCTBA YTBEPKIACHUM,
15 PasHocTh KBaJpaToB IBYX | 2 pIIICHIS TEKCTOBBIX 32744
BBIPAKEHHI
16 KBaapar CYMMBI u kBajpar | 4
PAa3HOCTH JIBYX BBIPAKECHUU
17 [IpeoOpa3zoBanne MHOroujieHa B |3

KBaJpaT CYMMbl WU Pa3HOCTU
JIBYX BBIpa)KCHUI
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KonTponrHas padora Ne 4 1
18 Cymma U pa3HOCTh KyOOB JIBYX | 2
BBIPAKEHUN
19 IIpumenenue pa3InyYHbBIX | 4
CIoco0oB pa3NoKEeHHS
MHOT'OYJIEHA Ha MHOKUTEIN
[ToBTOpEHNKE 2
U CUCTEeMaTHu3alus
y4eOHOro MaTepuasa
KonTtponwshas pabora Ne 5 1
I'naea 3 19
DOyHKUNHA
20 CBsi3u  Mexay  BEIUYMHAMMU. | 2 Ilpusooums TpUMEpHl 3aBUCUMOCTEM MEXAY BEIUUYUHAMM.
OyHKIUA Paznnuats cpenu 3aBUCUMOCTEN (GyHKIIMOHATHHBIE
21 CniocoOnI 3a1aHus PYyHKIIUH 2 3aBHCHMOCTH.
Onucvleamv noHsAmMuUsA: 3aBUCUMON U HE3aBUCHUMOW MEPEMEHHBIX,
22 I'padpuk ynkuum 2 GbyHKIIMU, aprymMeHTa (QYHKIUU; CHOCOOBI 3alaHus (QYHKIIUH.
23 Jluneitnas ¢ynkuus, e€ rpaduku | 4 dopMyIUpOoBaTh OINpeeiIeHuUs: 00JaCTH onpeaeieHUs] PYHKIIUHU,
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CBOMCTBa obOnacTu 3HaYeHU QyHKUUU, rpapuka (QYHKIUH, JTUHEHHOU
TorTopeHue 1 GyHKIHU, TPSIMOU MPONOPIHOHATBHOCTH.
H CHCTEMATH3AIMA Buviuucnamy 3HadyeHue (QYyHKIMM 10 3aJaHHOMY 3HAa4Y€HUIO
yueGHOro MaTepHaa aprymenTa. CocTtaBisaTh TaOmwuibl 3HaYeHUd QyHKIuu. CTpOUTH
rpaduk QyHkuuu, 3agaHHor TadauyHo. [lo rpaduxy GyHKIHH,
o [V}
KontponpHad pabora Ne 6 1 ABJIAIOIICICS MOJENbI0 PpEeaJbHOro IMpollecca, ONpPEaeisITh
XapaKTEepUCTUKU 3TOro mpoiecca. CTpouTh rpaduk JIUHEHHON
GYyHKIMM W TOpSIMOM  TIpomopiroHAIbHOCTA.  ONUCHIBATH
CBOMCTBA ATUX (PYHKITHI
I'naea 4
Cucrembl JIUHEHHBIX 20
YPABHEHMH C IByMs
nepeMeHHbIMU
24 YpaBHeHUs c IByMS | 3
epeMEHHBIMU Ilpusooums npumepvl. ypaBHEHHUS C JIByMs [E€PEMEHHBIMU;
o5 JuneiiHoe ypaBHeHWE ¢ IBYMS | 3 JUHEHHOTO YpaBHEHUS C JIBYMS IMEPEMEHHBIMHU; CHUCTEMBI JIBYX
ITePEMEHHBIMHU H €ro rpaduK JUHEHHBIX YpaBHEHUM C JABYMs TEPEMEHHBIMHU; peajbHBIX
MPOIIECCOB, IS KOTOPHIX YpPaBHEHHE C ABYMS IEPEMEHHBIMU
26 Cucrembl ypaBHEHUH ¢ JAByMs | 3
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MEPEMEHHBIMU. I'padpuueckuit WIM CHUCTEMA YpPAaBHEHUWU C JBYMS IEPEMEHHBIMH SIBIISIIOTCS

MaTCMaTH4YCCKHUMH MOJCIISIMH.
OHpG)ICJ'ISITB, SABIIACTCA JIM IIapa 4YHUCCII PCIICHUEM JaHHOI'O
YpPaBHCHU:A C IBYMA IICPCMCHHBIMU.

2 Dopmynuposams:
onpedenenusi: PEIICHUsT YPaBHEHUS C ABYMS MIEPEMEHHBIMU; YTO

3HAUUT PEIINTh ypaBHEHHE C JABYMs TNEpeMEHHBbIMH; rpaduka
YpaBHEHUSI C JBYMs NEPEMEHHBbIMH; JMHEHHOrO0 ypaBHEHHS C
JIBYMsI ME€PEMEHHBIMU; PELICHHUS] CUCTEMbl YPAaBHEHHU C ABYMS

IIepEMECHHBIMHU

27 Permenue CUCTEM JIMHEHUHBIX
ypaBHEHUH METOJIOM TI0JICTAHOBKHU

28 Pemienne  cucreM — JIMHEHHBIX | 3
YpaBHEHUI METOJIOM CIIOKEHUS

29 Pemienne 3amay ¢ IIOMOIIBIO

CUCTEM JINHEWHBIX YPABHECHHUU

4 HEpEMEHHBIMU;
c80licmea YpaBHEHUH C ABYMS IIEPEMEHHBIMHU.

IToBTOpEHUE
U CHCTEeMaTH3alus
y4eOHOro MaTepuaa

1 Onucvieamsy: CBOWCTBAa rpaduka JMHEHHOTO YpaBHEHUS B
3aBUCUMOCTH OT 3Hay€HUM KOIPPUUMEHTOB, TpapuuecKuit
METOJI pEUIEHUs CHCTEMbl [JIBYX YPaBHEHMH C JByMs

KonTponrHas padora Ne 7

[EPEMEHHBIMHA, METOJ ITOJACTAHOBKM M METOJ CIIOKEHUS I
pelmeHnss CHUCTEMBbl JBYX JIMHEHMHBIX YPAaBHEHUU C JBYMs
IIEPEMEHHBIMU.

Cmpoumv  Tpaduk  JTUHEHHOrO  ypaBHEHHUSA C  JBYMs
IIEpEMEHHBIMU. Pemarbs CUCTEMBI NBYX JMHEWHBIX YPaBHEHUH
C IBYMsI IEPEMEHHBIMU.
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Pewams TexcTOBBIE 3amauu, B KOTOPBIX CHCTEMa JABYX
JIMHEMHBIX YpPaBHEHHU C JBYMS IIEPEMEHHBIMU SIBJISIECTCS
MaTeMaTHYeCKOH  MOJENBI0  peajJpbHOro  Ipolecca, H
HHTEPIPETUPOBATH PE3YIIHTAT PELICHUSA CUCTEMBI
IloBTOpEHME U cUCTeMAaTHU3aIUsA

y4eOHOTr0 MaTepuaJja

VYhpaxueHust Jj1si TOBTOPEHHS Kypca 7 |95
KJlacca

HroroBas KoHTpoJIbHAs paboTa 1

TeMaTH4ecKoe IJIaHupoBaHue. Ajreodpa. 8 kiacc
(I BapuanT. 3 yaca B Henemnmto, Bcero 105 vacos;
II BapuanT. 4 yaca B Henenmo, Bcero 140 yacos)
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I'nasa 1 42

PanmnonasbHble BbIPpasKeHMSI

1 PaunonansHeie 1podu 2 Pacnosnasams 1enble palvoHaNbHBIE BBIPAXKEHHS, APOOHbBIE

2 OCHOBHO® cBOMCTRO | 3 pallMOHAJIBHBIE  BBIPAXKEHHS, MPUBOAUTH MPUMEPBI TAKUX

. BBIPAKCHUM.
palroHaIbHON Jpodu paxe
Dopmynuposams:

3 Croxenue = BEITHTAHHE | 3 onpeodenenus:  PallMOHATIBHOTO  BBIPAXKEHUS,  JIOMYCTHUMBIX
PallMOHATILHBIX Apobei c 3HAYEHUN TEPEMEHHOM, TOXKJIECTBEHHO PAaBHBIX BBIPAKEHU,
OAMHAKOBRIMM SHAMCHATCIAIMH TOXIECTBA, PAaBHOCWIBHBIX  YPaBHECHHUM, PALHUOHAIBHOIO

4 Cnoxenue u BEIYUTaHUE | 6 YpaBHEHUSI, CTENECHM C HYJIEBBIM II0KA3aTEJIEM, CTEIEHU C
paIMOHANIBHBIX IPO0Ei ¢ pa3HBIMU LEJbIM OTPULIATEIbHBIM IIOKA3aTeNIEM, CTAHAAPTHOTO BHUJA
3HAMEHaTEeIAMU yuclia, 00paTHOM MPONOPIHUOHATBHOCTH;

KoutpossHast pabora Ne 1 1 ce0licmea: OCHOBHOE CBOMCTBO pallMOHAIBHOM Jpo0H, CBOIMCTBA
- y k.
CTEIICHU C LEJIBIM MOKAa3aTeleM, YPaBHEHU N KIUA Y =—

5 VYMHOXKEHNE u nenenue | 4 1 > YP , ynxumn y n’
panyOHaJIbHBIX IpoOei. npasuia: CI0KCHUS, BBIYNTAHUS, YMHOXEHUS, JICIICHUS Ipo0eii,
Bossenenue panuoHansHol apoou BO3BE/ICHUSI IpOOU B CTEIICHb; YCIOBHUE PABEHCTBA APOOU HYIIIO.
B CTCIICHb Jloxa3vieams CBOMCTBA CTEIICHM C IEJIbIM II0KA3aTEIIEM.

6 ToX/IeCTBEHHbIE TIPe0OpasoBanus | 7 Onucvigamsp rpaduUUecKuil METOJ PEIICHUs YPaBHEHUHN C OJHOM
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palMOHATBHBIX BBIPAKECHUN MEPEMEHHOM.
Koutporshas pabora Ne 2 1 Ilpumensms OCHOBHOE CBOWCTBO paIlMOHAIBHON apoOHM s
COKpallleHus | npeodpazoBaHusi npobei. IlpuBoauts apodu
! PaBHOCHIILHBIC yPABHEHNS. 3 K HOBOMY (0011emMy) 3HameHaTento. Haxogute cymMMmy, pa3HOCTb,
PanuoHatbHEIC ypaBHCHNA MPOU3BEACHUE U YaCTHOE ApoOei. BBIMOMHATD TOXK/IECTBEHHBIE
8 Crenens ¢ 1eJbIM OTPULIATENbHBIM | 4 npeoOpa3oBaHus PAllMOHAIBHBIX BBIPAXKEHUN.
MOKa3aTeaeM Pewams ypaBHEHUs ¢ IEpEMEHHON B 3HaMeHaTese Ipoou.
9 CroiicTra - c nensm | 5 Ilpumensams CBOWCTBA CTEIEHU C LEIbIM IMOKA3aTeleM s
HoKa3aTeneM npeoOpa3oBaHus BHIPAKECHUI.
3anucvleamp 4ucna B CTaHIapTHOM BHJIE.
10 OyHKIMA Y = K u eé rpaduk 4 B k
X bINOIHAMb TIOCTPOCHUE U YTeHHE rpaduka GyHKIUU y = -
Kontponbnas padota Ne 3 1
I'naga 2
KBagpatHbie KOpHH. 25
JleiicTBUTE/IbHbIE YHUCJIA
11 OyHKIUA Y = X U eé rpaduk 3 Onucvleams: TIOHSATHE MHOXKECTBA, JJIEMEHTA MHOXECTBA,
12 KBajpaTHsie KOpHH. | 3 CIOCOOBI 3aJ]aHUsI MHOXKECTB; MHOXECTBO HATypajIbHBIX YUCEN,
ApudMeTHUCCKIH  KBATPATHBIH MHOXECTBO LEJbIX YHUCEJI, MHOXKECTBO PallMOHAJIbHBIX YHUCEN,
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KOPEHb MHOKECTBO JICUCTBUTENBHBIX UYHCET M CBSI3M MEXAY OSTUMHU
13 MHOKECTBO 1 €10 3TEMEHTEL 2 YHUCIOBBIMU MHOMKECTBAMHU; CBSI3b MEXJIYy OECKOHEUHBIMU
JECSITHYHBIMU APOOSMU M PAIIMOHATBHBIMU, UPPAITHOHATIEHBIMU
14 [TonmuoxkectBo. Omepanuu  Haj | 2 S ——
MHOMecTBaMu Pacnosnasams panmoHanbHble MW HpPpAlMOHAIBHBIE YHCIIA.
15 YucnoBsle MHOKECTBA 2 [IpuBOIUTH IIPUMEPBI pPalMOHAJIBHBIX qucen 151
16 CaoiicTBa apupmerndeckoro | 4 MppallMOHATIEHBIX HHCCI.
TTOMOIITH M BOMCTB HCTBUN
KBA/IPATHOTO KODHS! 3anucvieame ¢ nOMOIIBIO (OpMYyNT CBOWCTBA JIeiiC C
JEUCTBUTEIbHBIMU YHCIAMHU.
17 ToxaecTBeHHbIE MPeoOpa3oBaHUs | O Dopmyruposams:
BBIPKCHHH, onpeoeneHus: KBaJIpaTHOTO KOPHS U3 YUCNA, apUPMETUIECKOTO
coAcpHarnx KBaJ[paTHOI'O  KOpHS M3  4YMCIa, PaBHBIX  MHOXECTB,
KBaJ/IpaTHBIC KOPHH MOJMHOXKECTBA,  IEPECeUeHUs]  MHOXKECTB, OOBEIUHEHUS
MHO>KECTB;
. < , _ 2
18 dyukiums y=+/x u eé rpadux 3 ceéolicméa: (QyHKIUH Y = X°, apu()METUYECKOr0 KBaAPaTHOIO
KOpPHS KITUH Y = /X .
Kontponsnas pa6ota Ne 4 1 pHsl, QyHKLIH Y =X

Hoxaszvieame CBOWCTBA apU(PMETHICCKOTO KBAJAPATHOTO KOPHSI.
o2
Cmpoums rpadukyu QyHKIHH Y = X 1 y=-/x .

[IpumensaTy mNoHSATHE apU(METUYECKOrO0 KBAJAPATHOTO KOPHS
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JUISL BBIYMCJIEHUS 3HAYCHUN BBIPAKEHUM.
YVnpowams Bblpaxkenus. Pemats ypaBHeHusi. (CpaBHUBATH
3HAYECHUSA BBIPAKECHUM. BoInonHaTh npeoOpa3oBaHue
BBIP&XKECHUN C INMPUMEHECHHEM BBIHECEHHS MHOXHUTENS W3-TIOJ
3HaKa KOpHs, BHECEHHE MHOXUTENS IOJ 3HAaK KOpPHS.
BbIonHsAT  OCBOOOXAEHHME  OT  HUPPAlMOHAIBLHOCTH B
3HaMeHartese IpoOu, aHaIN3 COOTHOLIEHUH MEXIY YHMCIOBBIMU
MHOKECTBAMU U UX DJIEMEHTAMHU
I'nasa 3 26
KBagpatHbie ypaBHeHuUs
19 KBagpartueie ypaBHenus. Pemenue | 3 Pacnosnasams m npuUBOAUTH IPUMEPHI KBAJIPATHBIX YPaBHEHUU
HETOJIHBIX KBaJpAaTHBIX pa3NUYHBIX BUAOB (TIOMHBIX, HEMOJHBIX, TPUBEIEHHBIX),
YpaBHEHUM KBaJIPATHBIX TPEXUIICHOB.
20 @opMyma  KkopHeii  KBAIpaTHOrO | 4 Onucmeanjb B O0IIeM BHJI€ pEIlIEHHE HEMOJHBIX KBaJPaTHBIX
ypaBHeHus! YpPaBHEHUI.
Dopmynuposamy.
21 Teopema Bueta 3 onpeodenenusi: ypaBHEHUS TEPBOM CTENEHH, KBAJIPATHOTO
KonTtponbshas padora Ne 5 1 YpaBHEHUsA;  KBAApPaTHOIO  TPEXWIEHa,  JAUCKPUMHUHAHTA
22 KBagpatublii TpéxuiieH 3 KBAJpaTHOTO ypaBHCHHA
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23 Pemenue ypaBHEHUi, KOTOpbIE |5 M KBAJPaTHOrO TPEXUIEHA, KOPHSA KBAJIPaTHOIO TPEXUIICHA,
CBOJATCS K  KBaJpaTHBIM OMKBaJApPaTHOrO YpPaBHEHUS;
ypaBHEHUSIM c6oticmea KBaJIpaTHOTO TPEXUIICHA;
24 PalMOHANBHBIC yPABHCHUS KAk | 6 meopemy Buera u 00paTHYIO eil TEOpeMy.
MATEMATHICCKIE MOzeNH 3anucvléams M OKa3bIBaTh (QOpMyTy KOpPHEW KBaapaTHOIO
PeATHHBIX CHTYAIH ypaBHeHus. HccnenoBarh KOJIMYECTBO KOPHEM KBaJpaTHOIO
YPaBHEHUS B 3aBUCUMOCTH OT 3HaKa €ro IUCKpPUMHUHAHTA.
KounTponbshas padora Ne 6 1

Jloxasvieams meopemor: Buera (mpsiMytro U OOpaTHYI), O
Pa3OKEHUU KBAJAPATHOrO TPEXWIEHA HA MHOXUTEIH, O
CBOMCTBE KBaJpaTHOTO TpEXUIICHA C OTPULIATENIbHBIM
JTACKPUMHUHAHTOM.

Onucvieams Ha TpUMEpPax METOJ 3aMEHbl NEPEMEHHOW s
pelIeHNs] ypaBHEHUN.

Haxooums xOpHH KBaJpaTHBIX YpaBHEHUN pa3IWYHBIX BHJIOB.
[IpumensaTs TeopeMy Buera u o0patHyro el Teopemy.
BpINOMHATE  pa3ioKeHUWE  KBAJAPATHOTO  TPEXWIEHA  HA
MHOXHTENU. HaxonuTe KOpHHU ypaBHEHUN, KOTOPbIE CBOIATCS K
KBaJipaTHbIM. COCTaBIIATh KBAJIPAaTHbIC YPABHEHUS U YPABHEHUS,
CBOJAIIMECA K KBAJAPATHBIM, SIBISIFOIIMECS MAaTEMaTHYECKHUMU

MOICIISIMU PCAJIBHBIX CI/ITyaIII/Iﬁ
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I'naga 1 20

HepaBencrBa

1 YucnoBble HEpAaBEHCTBA 3 Pacno3nasams v npUBOAUTH MPUMEPHI YUCIOBBIX HEPABEHCTB,

2 OCHOBHEIC CBOMCTBA HIHCIOBEIX | 2 HEPABEHCTB C MEPEMEHHBIMHU, JIMHEHUHBIX HEPABEHCTB C OJHOMU
HEPABEHCTR IIEPEMEHHOM, IBOIHBIX HEPABEHCTB.

Dopmynuposams:

3 Cnoxenne 1 yMHOXKeEHHE | 3 onpeoenenus; CPABHEHUS JBYX YHCEJ, PELICHHUsS HEPABEHCTBA C
HHCITOBBIX HCPABCHCTB. OJTHOM TEePEeMEHHOW, PaBHOCWIbHBIX HEPABEHCTB, pEIICHUS
OuenmBanue SHATCHNIA CUCTEMBl HEpPAaBEHCTB C OJHOM MEpEeMEHHOW, 00JacTu
BBIpAKCHUA OIPEIETICHUS] BBIPAXKECHUS;

4 Hepasenctna c onHOM | 1 c60UCcmea YUCIOBBIX HEPABEHCTB, CIOXKEHHUS W YMHOXKECHUS
IEpEMEHHON YHUCJIOBBIX HEPABEHCTB

5 PelicHIe HEPABEHCTR C  OMHOIL | 5 /Jlokazvieams: CBOWCTBAa YHCIOBBIX HEPABEHCTB, TEOPEMBI O
[TepEMEHHOL. UNCIIOBBIC CIIOKEHUU U YMHOXEHUHU YHCIIOBBIX HEPABEHCTB.

MPOMEIKYTKH Pewams nuHeliHble HEpaBEHCTBA.  3alMCHIBATh PEHICHUS
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6 CucTeMbl TMHEHHBIX HEPABEHCTB C | 5 HEPAaBEHCTB M WX CHUCTEM B BHUJE YHUCIIOBBIX MPOMEKYTKOB,
OJTHOM MepeMEHHOM 00bEeIMHEHUS, NTEPECEUEHHS] YUCIOBBIX MPOMEXKYTKOB. PermiaTh
KonrpossHas pa6ora No 1 1 CHUCTEeMY HEpaBEHCTB C OAHOW mepemeHHoW. OIleHUBAThH
3HaueHUE BbIpaxkeHus. M300pakath HA KOOPJIUHATHOW MpsIMOI
3aJlaHHbIE HEPABEHCTBAMU YHCIIOBBIE POMEKYTKHU
I'naea 2 38
KBagparuuynas GpyHKuus
7 [loBTOoperne u  pacmupenue | 3 Onucvieamo IIOHATHE GyHKUIMN KaK IIPaBUIIA,
CBeZieHUM 0 PyHKIMH YCTaHABJIMBAIOIIETO CBSI3b MEXKY PJIEMEHTAMU JBYX MHOKECTB.
8 CaolicTBa pyHKIIMHN 3 Popmynuposame.
onpeoeneHus: HYJIA byHKUINY; IPOMEKYTKOB
9 Kax llszCTp OUTb rpaguk QyHKMH | 3 3HAKOTIOCTOSIHCTBA ~ (PYHKIMHU;  (PYHKIMH, BO3pacTarouien
y = ki(x), ecmu nspecten rpagux (yObIBatonieli) Ha MHOXKECTBE, KBaJIpaTUYHOM (YHKIIHH;
GyHKIHH KBaJIpaTHOTO HEPABEHCTBA;
y =1 ceolicmea KBaIpaTUUHON (DYHKIUU;
10 Kaxk moctpouts rpaduxu QyHkumii | 4 npasuna TOCTPOeHUs TrpaduKoB (PYHKIUHA C TMOMOIIBIO
y = f(x) + b npeobpaszoBanuii Buaa f(x) — f(X)+a;
uy = f(x + a), ecnmu u3BecTeH f(x) — fix + a); f(x) — kf(x).
rpaduk pyukuun y = f(X) Cmpoumsb rtpadukd (yHKIHMA C TOMOIIBI0 MPpeoOpa3oBaHUMA
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11 KBagparnunas  ¢yHkmms, €€ |6 suga f(x) — f(x) + a;
rpadvK 1 CBOICTBa f(x) — fix + a); f(x) — kf(x).
KoutpossHast pabora Ne 2 1 Cmpoumsb rpaduk kBaapatuyHod @yskiuu. Ilo rpaduky
KBaJIpaTUYHOM (DYHKIIMM OMHCHIBAThH €€ CBONCTBA.
12 Pemenue KBaJpaTHLX HEPABEHCTB | 6 Onucvieambs ~ CXEMAaTUYHOE  PpaCIONIOKEHHE  MapadoIibl
13 Cuctembl ypaBHEHHMH C JABYMs |6 OTHOCHUTEIBHO OCH a0CIIUCC B 3aBUCUMOCTH OT 3HAKa CTAPUIETrO
NepPEMEHHBIMU Ko3ppuienTa u  JUCKPUMHMHAHTAa  COOTBETCTBYIOIIETO
KB THOT'O TPEXWIECHA.
14 Pemennie  3agad ¢ MOMOUIBIO | 5 A/IpaTHOro TpextilcHa
cHCTeM ypABHCHHA BTODOI Pewams  xBagpaTHble HEpPABEHCTBA, HCHOJIB3YS  CXEMY
CTCIICHI pacnonokeHust mapadosbl OTHOCUTENIBHO OCH a0cIucC.
Onucvieams TpadUUECKHil METOA pPEIICHUs CHUCTEMBI IBYX
KonTponshas padora Ne 3 1

YPaBHEHUW C JIBYMsI TIEPEMEHHBIMHU, METOJ MOJACTAHOBKHA W
METOJl CJIOXKEHMS JIsl PEIICHUS] CUCTEMbI JIBYX YPAaBHEHHUM C
IBYMsI TIEPEMEHHBIMH, OJHO W3 KOTOPBIX HE SBISIETCS
JIMHEUHBIM.

Pewams TekcTOBBIE 3amauM, B KOTOPBIX CHCTEMA JBYX
YPaBHEHUU C JIByMsI IIEPEMEHHBIMU SIBJISIETCSI MAaTEMaTHYECKOU
MOJIETIbIO PEATIbHOT O MPOolIecca, U UHTEPIIPETUPOBATH PE3YJIHTAT

peuaicHus CUCTCMbI
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I'nasa 3
DJIeMEeHTbI IPUMEPHOM 20
MaTeMAaTHKH
15 Maremarnyeckoe MoieTupoBaHue | 3 IIpusooums npumepol:
16 T — 3 MaTEMaTUYECKUX MOJENIe pealbHbIX CUTyalU; MPUKIATHBIX
3az1ay; IpUOTKEHHBIX BEJINYUH; MCIIOJIb30BaHUS
17 [1puOMDKEHHEIC BEMHACICHAS 2 KOMOMHATOPHBIX MPAaBWJI CYMMbI U MPOU3BEICHUS; CIyYaHBIX
18 OcHOBHBIE npasuia | 3 COOBITHI, BKJIIOYas JOCTOBEPHbIE U HEBO3MOXHBIE COOBITHS,
KOMOMHATOPUKH ONBITOB C PaBHOBEPOSTHBIMU HCXOJaMH; TNPEJCTaBICHUS
19 YacTora " BEDOSTHOCTS | 2 CTAaTUCTUYECKUX JAHHBIX B BUJE TaOJUL, [UarpaMm, rpaukos;
CIYYaIHOTO COBBITHS UCIIOJIb30BAaHUSI ~ BEPOATHOCTHBIX  CBOWMCTB  OKPY’KaIOLIUX
SIBJICHU.
20 Kiaccuueckoe orpezenenue | 3 Dopaynuposams:
BEpOATHOCTH onpeoenenusi: AOCOMIOTHOM TMOTPEIIHOCTH, OTHOCHTEIbHOMN
21 Hauvanbubie cBeneHus | 3 MOTPEIIHOCTH,  JIOCTOBEPHOTO  COOBITHUS,  HEBO3MOXXHOTO
O CTaTHUCTHUKE COOBITHS; KITACCUYECKOE OTIpe/IeNIEHUE BEPOSITHOCTH;
KonTponbHas paGora No 4 1 npasunia: KOMOMHATOPHOE MpPaBUJIO CYMMBI, KOMOWHATOpHOE

MPaBUJIO NPOU3BEACHUS.
Onucwleamys 3Tanbl PENICHUs NPUKIAAHON 3a1a4H.
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Buabl eATeJIbHOCTH 00y4arIIMXCs, KOJHYECTBO 4YacOB, OTBOIAMMOE
HA TeMy

[TosicHsiTh ¥ 3amuchiBaTh (OPMYITY CIOXKHBIX IPOIICHTOB.
[IpoBOANTE MPOLEHTHBIE PACUETHI C UCTIOJIB30BAHUEM CIOKHBIX
MIPOLIEHTOB.

Haxooumo TOYHOCTD IPUOIMKCHUS 1o Ta0InIEe
npuOMMKEHHBIX ~ 3HAUYeHMM  BenuuuHbl.  Mcmonb3oBaTh
paznuuHbie  (GOpMBI  3amKucu  OPUOMKEHHOTO  3HAUYCHUS
BenuuuHbl. OlEeHUBATh NMPUOMKEHHOE 3HAYECHNE BETUYMHBI.
1Ipo6ooums ONBITHI CO CAydallHBIMU HcXojamH. [losiCHATHL u
3anmuchiBaTh (HOPMYTy HAXOXKIEHUS YAaCTOTHI CIIy4alHOTO
coObITHs. ONMUCHIBATh CTATUCTUYECKYIO OLIEHKY BEPOATHOCTH
ciaydaitHoro coObiTus. HaxoauTh BepOSTHOCTH CIy4allHOro
COOBITHS B OIBITAX C PABHOBEPOSTHBIMH MCXOIAMH.
Onucvlgamo 3Tambl  CTATUCTUYECKOTO  MCCIIEIOBAHUS.
Odopmiare uHbOpMaIMi0O B BUAEC TaONHWIl W JUArpamM.
N3Bnekats nHpopmaluio u3 tTadaun U auarpamm. Haxoauts u
NPUBOAUTH  TPUMEPHl  HUCIOIL30BAaHUSA  CTATUCTHUYECKUX
XapaKTePUCTUK COBOKYIHOCTH JAaHHBIX: CPEIHEE 3Ha4YEeHUE,
MOJ1a, pa3Max, MeAaHa BbIOOPKHU

I'naea 4

17
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YuciioBble
MOCJIe0BATEILHOCTH
22 YucnoBblie MOCIEA0BATENBHOCTH 2 lIpusooums  npumepwvi: TOCAEAOBATEIILHOCTEH; YHCIIOBBIX
23 ApH(METHICCKas TPOrPecCHs 4 MOCJIEIOBATENbHOCTEN, B YacTHOCTH apu(pMETHUYECKOW U
reOMETPUYECKON IIPOTIPECCHU; VICIIOIIb30BAHHUS
24 Cymma N mepsbix — wieHoB | 3 MOCJIEIOBATENBHOCTEN B PEAJbHOW KU3HU; 33a/1a4, B KOTOPBIX
apudmeTrnye
pug CKoH Hporpeccitn paccMaTpHUBAIOTCS CYMMbI C 0€CKOHEYHBIM YKCIIOM CJIaraeMbIX.
25 I'eomerprueckas nporpeccus 3 Onucvieamy: ITOHSTHE IIOCJIEIOBATEIBHOCTH, YIeHA
26 Cymma N [EPBBIX  WICHOB | 2 MOCJIEI0BATENbHOCTH, CIIOCOOBI 3a/1aHUS TIOCIE10BATEIbHOCTH.
FCOMETPHUECKOi POrPecCHH Buviuucname 4ieHbl MOCAEA0BATENLHOCTH, 3aaHHONW (OpMYJIIOi
N-ro WIEHa WX PEKYPPEHTHO.
27 Cymma OCCKOHEUHOH | 2 Dopuynuposams:
TCOMCTPHICCKOM  HIPOTpECCHH, onpedenenusi; apuPMETUIECKON MPOrpeccur, TeOMETPUUECKOM
koTopoii | q| <1 POrPECCHH;
Kontponsnas padora Ne 5 1 ceolicmea  4JICHOB TEOMETPUUECKONM H  apudpMeTHuecKoi
IIPOTPECCUM.

3aoasamv apuMETUYECKYI0O U TE€OMETPUYECKYIO0 MPOrpeccuu
PEKYPPEHTHO.
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3anucvieamv W noscuaAms  (HOpMydbl  OOLIEro  YJIeHa
apuPpMETUIECKON 1 TeOMETPUIECKON MTPOTPECCHiA.
3anucvieams W Ookazvieams: (HOPMYIbI CYMMBI N TEPBBIX
YICHOB apu(PMETHYEeCKOM M TeOMETPHYSCKOM IIPOrpeCcCHid;
(bopMyIIbl, BhIpaXKarolMe CBONCTBA YJIEHOB apu(PMETHUECKOU 1
r€OMETPUYECKON ITPOTPECCHIA.
Boruucnamo CyMMY OCeCKOHEUHOMU r€OMETPUYECKOMN
nporpeccuu, y kotopoit | q | < 1. [IpeacraBnsitb OecKOHEUHbIE
MePUONYECKHE IPOOH B BUJIC OOBIKHOBEHHBIX

IloBTOpEeHMe

U CUCTEMATH3ALUSA 10

Y4eOHOro MmarepuaJia

YnopaxueHust st noBTopeHus kypca 9|9

KJ1acca

KonTponrHas padora Ne 6 1
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I'naea 1
IIpocreimue 15
reoMeTrpuyecKue (¢urypsi
U MX CBOWCTBA
1 Touku u npsimMbIe 2 Ilpu6ooums ipuMepbl TEOMETPUUYECKUX PUTYP.
2 OTPE30K | ero JUHHa 3 Onucwvigamsb TOUKY, IPSIMYIO, OTPE30K, JIy4, YTroJl.
Dopmynuposams:
3 Jya. Vron. Hsmepenue |3 onpedenenusi. PaBHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSHUS MEXKIY
yrjios JIBYMSI TOYKaMH, JOMOJHUTEIbHBIX Jy4del, pa3BEPHYTOrO Yria, pPaBHBIX
4 CMmexHbIe u|3 VIJIOB, OHCCEKTPHUCHI  yIjla, CMEXKHBIX M  BEPTUKAJIbHBIX  YTJIOB,
BEPTUKAJIBHBIE YTIIbI MEPECEKAIONINXCS TPSIMBIX, TIEPIIEHIUKYISIPHBIX MPSMBIX, TIEPIICHIUKYJIIAPA,
5 e — 1 HaKJVIOHHOﬁ, PACCTOSIHUS OT TOUKH /10 np;IMovﬁ;
IpAMELe ceolicmea: PacloloKeHUs] TOYEK Ha MPSMOMN, U3MEPEHHSI OTPE3KOB U YIJIOB,
CMEXHBIX U BEPTUKAIBHBIX YIJIOB, MEPIEHIUKYIISIPHBIX TPSIMBIX; OCHOBHOE
6 AKCHOMBI 1 CBOMCTBO IIPSMOM.
[ToBTOpEHME ull Knaccugpuyuposamo yrisl.
CUCTEMaTHU3aLIUs lokazvieams.: TEOPEMBI O TIEPECEKAIOIIUXCS MPSIMBIX, O CBOMCTBAX CMEXKHBIX
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y4eOHOro MaTepuaa U BEPTUKAJIBHBIX YIJIOB, O €IMHCTBEHHOCTU NPSIMOU, MEPHEHAUKYISPHON
KoutpossHast pabora Ne 1] 1 JaHHOM (CiTyyal, KOrja TouKa JISKHUT Ha JaHHOU IPSIMOi).
Haxooums NMHY OTpe3Ka, 'pajyCHYI0 Mepy yIJa, UCHOJb3ysl CBOMCTBA UX
U3MEpPEHUN.
H306pasxcams ¢ TOMOIIBIO YEPTEKHBIX HMHCTPYMEHTOB T€OMETPUUYECKUE
burypel: OTpe30K, JydY, Yroj, CMEXKHble W BEpPTUKaJbHbIEC YIJIbI,
NEPHEHAUKYJIAPHBIE MPSMBIE, OTPE3KHU U JIYUH.
llosichams, 4TO TAKOE aKCOMa, OIPENIETICHHUE.
Pewams 3a1aun Ha BBIYKCIEHUE U J10KA3aTEIbCTBO, IPOBOAS HEOOXOAUMBIE
JI0Ka3aTeIbHbIE PACCYKICHUS
I'naga 2 18
TpeyroabHuKH
7 PaBHble TpeyroiapbHUKU. | 2 Onucvlgams CMBICI TIOHATUSL «paBHblE QUIYpbD». lIpUBOAUTH HpUMEpPHI
Beicora, Me1aHa, paBHBIX QUTYD.
OuccekTpuca HUszobpasrccamvs ~ WM HAXOIUTb  HAa  PHUCYHKaX  PaBHOCTOPOHHHE,
TPEYroJIbHUKA paBHOOEIPEHHBIE,  NPSIMOYIOJBHBIE, OCTPOYTOJIbHBIE,  TYHNOYI'OJIbHBIE
8 Tepeii  u  BTOpOIt | 5 TPEYTOJIbHUKHU U UX DJIEMEHTBHI.
MpU3HAKH paBeHCTRA Knaccuguyuposams TpeyroapHUKHU 110 CTOPOHAM U yTJIaM.
TPEYrOTbHHKOB Dopmynuposams:
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9 PaBHOOEIpeHHBIN 4 onpeoenenusi.  OCTPOYTOJIBHOTO TYNOYT OJIbHOTO IPSIMOYTOJIBHOTO
2 2 >
TPEYTONbHUK M €ro aBHOOGAPEHHOT0, PaBHOCTOPOHHETO, Pa3HOCTOPOHHETO TPEYrOJIbHUKOB;
9 9
CBOICTBA OMCCEeKTPUCHI, BBHICOTHI, MEJIMAHBI TPEYrOJbHUKA; PaBHBIX TPEYTOJIbHUKOB;

10 Mpu3saxu 2 CEpeANHHOrO MEPIICHANKYIIApa OTpe3Ka; MepUMeTpa TPEYroIbHUKA;
PABHOGEPCHHOTO ceoticmaa: paBHOOEAPEHHOTO TPEYroJbHUKA, CEepPEeIMHHOTO
TpeyroNbHIKA MEePICHINKYIIApa OTPe3Ka, OCHOBHOTO CBOMCTBA PaBEHCTBA TPEYT OJIbHUKOB;

NpU3HAaKy. paBEHCTBA TPEYTOJbHUKOB, PABHOOEIPEHHOT'O TPEYT OJIbHHKA.

11 Tpernid TpU3HaK | 2 /Jlokazvieams TEOpPEMBI: O E€IMHCTBEHHOCTH MPSIMOM, MEpIEeHIUKYISIPHON
PaBCHCTBA JTaHHOW (CITydaid, KOTJa TOYKa JISKUT BHE JTAHHOW MPSMOK); TpU MPHU3HAKA
TPeyronbHIKOB PaBEHCTBA TPEYTrOJIHHUKOB; TPU3HAKA PABHOOENPEHHOTO TPEYrOJbHUKA;

12 Teopemsl 1 TEOPEMBbI O CBOMCTBAX CEPEMHHOIO MEPHEHANKYIIIpa, PaBHOOECIPEHHOTO U
TosToperue a1 PaBHOCTOPOHHETO TPEYTOJIBLHUKOB.

CHCTEMATHIALHAL Pasvacuams, 4YTO Takoe TeOpeMa, OIUCHIBATh CTPYKTYPY TEOPEMBL.
BACHATH, KakK T MYy Ha3bIBaIOT THOM HHOH, B 4Y&M
yueGHOro MaTepHaa O0msic , Kakyl TEOpeMy Ha3bIBalOT OOpaTHOW JIaHHOM, ¢
3aKJTI0YAETCsl METOJI JOKa3aTeIbCTBA OT MPOTUBHOrO. [IpuBOAUTH MpUMEpPHI
o
KontponeHas pabora Ne |1 HCTIOJIb30BaHUS ATOT'0 METO/IA.
2 Pemath 3a1aun Ha BRIUMCIICHUE U JIOKA3aTEIbCTBO
I'nasa 3
IMapanienbHble npsimble. | 16

CymMa yriioB TpeyrojbHMKAa
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13 [TapannenbHbie npsambie | 1 Pacnosnasams Ha yepTexkax napasielibHbIC MPSMbIE.
14 TpusHaK 2 N300pakaTh ¢ MOMOIIBIO JIMHEWKHU U YTOJbHUKA TapaJlIeIbHBIC TIPSIMBIC.
MAPAITETBHOCTH TIPSIMBIX Onucvligamy  yriabl, 00pa3oBaHHbIE NPH TEPECEUCHUU JIBYX MPSMBIX
CEeKYIIEH.
BOMCTBA I JENbHBIX
15 CeolicTBa napajiie 3 Dopmynuposams.
MIPSAIMBIX ,
onpedenenus. MapajlyIeIbHBIX MPSMBIX, PACCTOSHUSI MEXY NapajuieIbHbIMU
16 Cymma yrioB | 4 MPSIMBbIMU, BHEIIHETO yTJIa TPEYTOJIbHUKA, TUIIOTEHY3bI U KaTETa;
TpEyrojabHUKA ceolicmea.  TMapaJIENbHBIX  MPSAMBIX;  YIIOB, O0Opa3OBaHHBIX  IPHU
17 TIpAMOYTOMBHEIA 2 MepeceyeHd  MapaJyieIbHbIX  TMPSMBIX  CEKYIEeW; CyMMBI  VYIIOB
TPEYTOMBHIK TPEYroJAbHUKA; BHEIIHEro YIJIa TPEYroJbHUKA; COOTHOLICHHN MEXIY
CTOPOHAMHM M YIJIAMU TPEYroJibHUKA; MPSMOYTOJILHOIO TPEYrojJbHUKA;
18 CroticTsa 2 OCHOBHOE CBOMCTBO IMapajuielIbHbIX MPSMBbIX;
MPSIMOYTOJILHOTO
pAMOY NpU3HAaKu:  TAPAJUIENbHOCTH  MPSMBIX, PABEHCTBA  IPSMOYTOJbHBIX
TpeyrojbHIKA TPEYrOJIbLHUKOB.
KontponsHas pa6ora Ne 3| 1 /Jlokazvieamsb: TEOPEMBl O CBOMCTBAaX MApajUICIbHBIX MIPSMBIX, O CyMME

YIJIOB TPEYTroJibHUKA, O BHEIIHEM YIJIE TPEYrojbHUKA, HEPABEHCTBO
TPEYroJIbHUKA, TEOPEMBI O CPABHEHHWH CTOPOH M YIJIOB TPEYrOJbHHUKA,
TEOPEMBI O CBOWCTBAax IMPSIMOYTOJBHOIO TPEYrOJIbHUKA, MPU3HAKU
MapajyIeIbHbIX MPAMBIX, PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB.

Pewamo 3aJa4M Ha BBIYHNCIICHHUC N JOKa3aTCJIILCTBO
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I'naea 4
OKpy:XHOCTBH U KPYT. 16
I'eomeTpuyeckue nocrpoeHus
19 ['eomerpuyeckoe mecto | 2 llosachamp, 9TO TAKOE 3a/1a4a HA ITIOCTPOCHUE; TEOMETPUIECKOE MECTO TOUEK
ToueKk. OKpYyXKHOCTb U ('MT). Ilpusoguts npumeps [ MT.
KpyT H300pasicams Ha PUCYHKaX OKPYKHOCTb M €€ 3JIEMEHTHI; KacaTelbHYIO K
20 Hekoropsie cBOlicTRa | 3 OKPYXHOCTH; OKPYXHOCTb, BIIMCAHHYIO B TPEYIOJbHUK, U OKPY’KHOCTH,
OKPYKHOCTH. OHI/IcaHHEIIO OKOJIO Hero. OnuchIBaTh B3aMMHOE PACTIONI0KEHUE OKPYKHOCTH
Kacarenbnas K H HPAMOM.
OKPYKHOCTH Dopmynuposams:
onpeoenenusi. OKPYXKHOCTH, Kpyra, HX DJJEMEHTOB; KacaTelbHOM K
21 Omucannas ¥ BIMCAHHAL | 3 OKPYKHOCTH;  OKPYKHOCTH, OIIMCAHHOM OKOJIO TPEYyroJbHUKA, W
OKPYKHOCTH OKPYHOCTH, BIMCAHHOW B TPEYT OJIbHUK;
TpeyronbHuka ceolicmea: CEpeIMHHOrO MeprneHauKymspa kak I'MT; OuccekTpuchl yria Kak
22 3agauu Ha IOCTPOCHHUE 3 I'MT; kacaTenpHON K OKPY>KHOCTH; TUAMETPA U XOPJIbl; TOYKH ITEPECCUCHHUS
23 MeTox reoMeTprueckix | 3 CEPENVHHBIX MEPIEHINKYIISIPOB CTOPOH TPEYIOJIbBHUKA; TOYKHU MEPECEUEHUS
MECT TOUEK B 3a1a9ax Ha OMCCEKTPHC YIJIOB TPEYTOJIbHUKA;
OCTpOCHHE NPU3HAKU KacaTeIbHOM.
/lokazvieams: TEOpPEMBl O CEPEAUHHOM IEPIEHIUKYISIpE U OUCCEKTpHUce
[ToBTOpEeHUE |l
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CHUCTEMaTHU3alM s yria KaK I'MT;
y4eOHOro MaTepuasa O CBOMCTBax KacaTelbHOW; 00 OKPYKHOCTH, BIIMCAHHON B TPEYrOJIbHUK,
KoutpossHas pabora Ne 4| 1 OMMCAHHOM OKOJIO TPEYTOJbHUKA; IPU3HAKHU KacaTeIbHOM.
Pewams OCHOBHBIE 3ajayu Ha NOCTPOEHHE: IMOCTPOEHUE YIja, PaBHOIO
JAHHOMY; TOCTPOEHUE CEPEIMHHOrO MEPIEHIMUKYISpa JAHHOIO OTPE3KA;
IIOCTPOCHHUE  IPAMOM,  IPOXOASALIEH  4Yepe3  JaHHYy0  TOYKY U
MEPIEHANKYIAPHON JTaHHOW MPSMOM; MOCTPOEHUE OWCCEKTPHUCHI JAaHHOTO
yTIJIa; IOCTPOECHHUE TPEYTOJIbHUKA MO JBYM CTOPOHAM M YIiy MEXKIYy HHUMH;
110 CTOPOHE U JIBYM NPWJICKAIIUM K HEN yriiam.
Pewrare 3anaum Ha noctpoenue mertonom I MT.
Cmpoumbs TpEYrONbHUK 10 TPEM CTOPOHAM.
Pewams 3anaum Ha BIYUCIIEHUE, I0KA3ATENBCTBO U IIOCTPOCHHUE
O06001mIeHue
" cucremMaTuzamus | 5
3HAHUN yYalIMXCS
VYopaxuenuss ajisi  1oBTOpeHus | 4
Kypca 7 kinacca
KonTponrsHas padora Ne 5 1
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I'naea 1 99
YeThIpEéXyrobHUKH
1 YeThIpEXYTOIbHUK U €0 | 2 llosachamb, 4YTO Tako€ YETBHIPEXYTrONbHUK. ONUCHIBATH  AJIEMEHTHI
AJIIEMEHTBI YEeTBIPEXYTOJIbHUKA.
2 Tlapamenorpamm. 2 Pacnoznasams BbIyKIIble 1 HEBBITYKJIbIE YETBIPEX YT OIbHUKH.
CroiicTBa H300pasicams 1 HAXOUTh HAa PUCYHKAX YETHIPEXYTOJIbHUKHA PA3HBIX BUIOB
MapaUIeorpaMMa U UX DJIEMEHTHI.
Dopmynuposamsw.
3 [TpuzHaku 2 . :
onpeoeneHus.. napajuieorpaMmma, BBICOTBI napajijIeIorpaMma;
flapajneorpaMma OpsIMOYTOJibHMKa, poMOa, KBajJpara; CpeIHEed JHMHUHM TPEYroJbHUKA;
4 [IpssMOYyTOJIBHUK 2 Tpamneyy, BbICOThl TpanelU, CPEIHEH JIMHUHM Tpaneluu; LHEHTPAIbHOIO
5 PoM6 2 yria OKPYKHOCTH, BIIMCAHHOTO YIJIa OKPYKHOCTH; BIMCAaHHOIO U
OMKMCAHHOTO YEThIPEXYTOJIbHUKA;
6 KBanpar 1 . .
ceoticmea. TapaijenorpaMmma, npsMoyrojibHUKa, poM0Oa, KBajapaTa, CpeTHuX
Koutponphas padora Ne | 1 JUHUWA TpPEYroJbHUKA W TpallelUH, BIHCAHHOTO YIJa, BIMCAaHHOIO |
1 OIHMCAHHOT'O YETHIPEXYTOJIbHUKA;
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7 Cpenuss auHus | 1 npu3HaKu: TapajieiorpaMma, NpsSMOYrojbHUKA, poMOa, BIHCAHHOTO U
TpEyrojabHUKa OMMCAHHOI'0 YEThIPEXYTOJIbHUKA.
8 Tparners A Jlokazvieams: TEOPEMBbI O CyMME YIJIOB YETHIPEXYTOJIbHUKA, O IPaJyCHOM
Mepe BIIMCAHHOIO yria, O CBOMCTBAX W MpU3HAKAX Mapajuieorpamma,
9 IlenTpanbHbIe 2 .
PSIMOYTOJIbHUKA, pOMOa, BIMCAHHOTO W OMTUCAHHOTO YEeThIPEX YT OIbHUKA.
¥ BIMCAHHDIC yIJIbT Ilpumensams U3ydeHHBIC OINpPEEICHUS, CBONCTBA U MPU3HAKKA K PEIICHUIO
10 Brrcannsie n onucanHbie | 2 3aaa4
YeThIPEXYTOJTbHUKH
Kontponsnas padora No | 1
2
I'naga 2 16
IToxo0ue TpeyroibLHUKOB
11 Teopema dateca. | 6 Dopmynuposams:
Teopema 0 onpeoesenue TOJOOHBIX TPEYTrOJIbHUKOB;
MPONOPIHOHATIBHBIX ceolicmea:  MeIWaH  TPEYroJibHUKAa,  OHCCEKTPUCHI  TPEYroJbHUKA,
oTpe3Kax NePECEKAIOUXCS XOP/I, KacaTeJIbHON U CEKYIIeH;
12 TonoGHsIe TpeyrombamKH | 1 NpuU3HAaKu MoA00Us TPEYrOJIbHUKOB.
Jloxazvieams:
13 ITepBriit MPU3HAK | 5
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1no100us TPEYTOMHHUKOB meopemvi: Dajneca, 0 MPOMOPIHOHATLHBIX OTPE3KaX, O CBOWCTBAX MEIHWaH
14 Bropoii " Tperwii | 3 TPEYrojbHUKA, OUCCEKTPUCHI TPEYTOJILHUKA,
NpU3HAKH nono6us ceolicmaa.: TePeceKaroNINXcs X0op/I, KacaTeIbHON U CeKyIe;
TPEYTONBHHKOB npu3Haxy MoA00uUs TPEYT OJIbHUKOB.
Ilpumensmos U3ydeHHBIC OINPEACIICHUS, CBOMCTBA M MPU3HAKH K PEIICHUIO
Kontponsnass pabora Neo |1 —
3
I'nagea 3
Pemrenue NPAMOYToJIbHBIX | 14
TPEyroJJbHUKOB
15 Mertpuueckue 1 Dopmynuposams:
COOTHOIIICHUS onpeoesienusi; CHHYCa, KOCHMHYCa, TAaHIEHCA, KOTaHTeHCa OCTPOro yria
B IIPSIMOYTOJIbHOM IPSIMOYTOJILHOTO TPEYTOJIbHUKA;
TPEYroJIbHUKE C80lCMBA. BBHIPAXKAIOIINE METPUYECKHE COOTHOIIEHUS B MPSMOYTOJIBHOM
16 Teopema Iudaropa 5 TPEYroJbHUKE U COOTHOUIEHUS MEXJIy CTOpPOHAMU M 3HAYEHUSIMU
TPUTOHOMETPUYECKHUX (HYHKIIMHA B MPSIMOYTOIHHOM TPEYTOJIHHUKE.
Kontponbras pabora Ne |1 3anucvieams TpUTOHOMETPHUUECKUE (HOPMYJIIBI, BBIPAKAIONIUE CBSI3b MEXKIY
4 TPUTOHOMETPUUCCKIUMH (PYHKITUSIMH OJHOTO M TOTO K€ OCTPOTO yIJia.
17 Tpuronomerpuyeckue 3 Pewamub npsiMOyroyibHbIE TPEYTOJIbHUKHU.
GyHKUIMMA OCTpOro yria lokazvieams:
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PSIMOYTOJILHOT'O meopemy 0 METPUUECKUX COOTHOIICHUSX B MPSIMOYTOJIBHOM TPEYTOJIbHUKE,
TPEyroJbHHUKA teopemy [lucdaropa;

18 PewreHie 3 @opmyvl, CBA3BIBAIOIIME CUHYC, KOCUHYC, TAHIE€HC, KOTAHT'€HC OJIHOTO U
[PAMOYTOJTBHEIX TOTO € OCTPOro yria.
TPEYTONBHIKOR Bvi600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U 3HAUCHHS CUHYCA,

KOCHHYCa, TAHI'€HCa U KoTaHreHca 11t yraoB 30°, 45°, 60°.

Kontponbras pabdora Ne 1 Ilpumensms M3ydeHHBIE OMpENETIEHUS, TEOPEMbl U (POPMYIIBI K PEIICHUIO
5 3aay

I'naea 4

MHOroyroJibHuKH. 10

Ilnomaab MHOTOYTOJIbHUKA

19 MHOroyronbHUKA 1 lloacHuams, 4TO TaKo€ TJIOMIAIL MHOTOYTOJIbHUKA.

20 1O —— 1 OnuchiBaTh MHOTOYTOJBHHUK, €r0 3JEMEHTBI; BBIMYKJIbIE M HEBBIMYKJIIbIE
MHOT'OYT'OJIbBHUKA. MHOTOYTOIHUKH.
Tomans N300pakaTh 1 HaAXOIUTh HAa PUCYHKAX MHOTOYTOJBHUK W €r0 JIEMEHTHI;
[IPAMOYTONBHAKA MHOT'OYT'OJIbHUK, BOIUCAHHBIA B OKPY>KHOCTb, © MHOTOYT OJIbHUK, OTIMCAHHBII

OKOJIO OKPY>KHOCTH.

21 I1nomane 2 Dopmynuposamsw.

napasiesniorpamma
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22 [Inomans TpeyroapHuka | 2 onpeoenienusi; BIUCAHHOTO W ONUCAHHOTO MHOTOYT'OJIbHHKA, IUIOIIAIN
23 T m— 3 MHOTOYTOJIbHUKA, PABHOBEIHKUX MHOTOYTOJIbHUKOB;
OCHOGHbIE C80liCcMEa TUIOIIA I MHOTOYT OJIbHUKA.
Kontponsras pabora Ne 6| 1 loka3vieams: TEOPEMBI O CyMME YTJIOB BBITYKJIOTO N-YTOJIbHUKA, IIOMIAAN
OpSAMOYTOJIbHUKA, [UIOIAIA TPEYTOJIbHHUKA, IIOAAN TPAreIHH.
Ipumenams M3ydeHHBIC OMPEICICHUS, TEOPEMbl M (OPMYIBI K PEIICHUIO
3ajaq
IHoBTOpPEHUE
H CHCTEMAaTH3alus 8
Y4eOHOro MmarepuaJia
YopaxxHeHUs: ISl TOBTOPEHHS | /
Kypca 8 kiacca
KonTponbsHas padora Ne 7 1
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I'naea 1 16
Pemenue TpeyrojibHUKOB
1 CuHyC, KOCUHYC, TAHTEHC | 2 Dopmynuposams:
M KOTaHreHC yria or 0 onpedeiienus: CHHyca, KOCHHYCa, TAHTeHca, KoTaHrenca yrima or 0 1o 180
10 180° CB0UCME0 CBS3U JJIMH TUArOHAJIEN U CTOPOH Napajuienorpamma.
2 Teopema KOCHHYCOB 3 Dopmynuposams M Pa3bSICHATH OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
Boruncnsath 3HaueHUuE TPUTOHOMETPUYECKONM (DYHKIMM yria MO 3HAYEHHUIO
3 Teopema crHycos 3 OJTHOM U3 €ro 3a/IaHHbIX PYHKIUH.
4 Pemmenue TpeyroasHukoB | 3 Dopmynuposams M NOKa3bIBaTh TEOPEMBI: CUHYCOB, KOCHHYCOB, CJIE/ICTBUS
5 Dopmy B s | 4 U3 TEOpeMbl KOCHHYCOB M CHHYCOB, O IUIONMIaJM  OINHCAHHOTO
HaxX0XICHUS ImIoimaau MHOTOYTOJIbHIKA.
TPeyToNbHIKA 3anucvieams U J1I0Ka3bIBaTh q)opMvaIBI TUTSt HaXO)K{[eHI/I}I HJIOHIaILI:I
TPEYrojibHUKa, PaJuyCOB BIHCAHHOW U  ONHCAaHHOW  OKPYXHOCTEH
KonTtponwshass pabora Ne |1 TPeYrONBHUKA.

1

IIpumensimo M3y4YeHHbIE OIPEACIICHUS, TEOPEMbl U (POPMYIIBI K PEIICHUIO
3a1a4y

189




=
e § Copnep:xanne yueOHOro | Komuuecrso | Buabl 1eiTeJJbHOCTH 00y4aKOIIMXCSH, KOJIMYECTBO YaCOB, OTBOJAMMOE HA
§ § MarepuaJia 4acoB TEMY
= =
T'nasa 2 8
IIpaBWwibHBIE MHOIOYT0JIbHUKH
6 IIpaBunbHbIE 4 llosicuamey, 4YTO Tako€ MEHTP MW UCHTPAIbHBIA YroJll MNPaBWIHLHOTO
MHOTOYTOJIbBHUKM M HUX MHOT'OYTOJIbHUKA, CEKTOP U CETMEHT KpyTa.
CBOMCTBA Dopmynuposams.:
7 Twaa OKPYKHOCTH. | 3 onp?deﬂenue MPAaBWJILHOI'O MHOTOYT'OJIbHHKA;
Tomas Kpyra ceotcmea NPABWIBHOIO MHOTOYT OJIbHUKA.
/Jloka3zbleams CBOMCTBA MPABUIBHBIX MHOTOYT'OJIbHUKOB.
Konrponbhas pabora Ne | 1 3anucvleams 1 pazbICHATH (POPMYIIBI ITTUHBI OKPY>KHOCTH, IUIOIIAAN KPYTa.
2 3anucvléames W NOKa3bpIBaTh (POPMYJIbI JJIMHBI AYTH, IUIOIIAIA CEKTOpa,
dbopmynbl IS HAXOXIEHHS pPaJNyCOB BIMCAHHOM M ONHMCAHHOM
OKPYKHOCTEM MPaBUIIbHOI'O MHOTOYT OJIbHUKA.
Cmpoums C TOMOIIBIO LHUPKYJIS W JIMHEWKW MPaBUIbHBIE TPEYTOJbHUK,
YETBIPEXYTOJbHUK, IECTUYTOJIbHUK.
Ilpumensamos W3ydeHHBIE OIpeAeIeHUs, TeOpeMbl U (POPMYJIbI K PEIICHHUIO
3ajau
I'nasa 3
JlekapToBbI 11

KOOpAUHATDHI HA INIOCKOCTH
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8 Paccrosinue Mexay | 3 Onucweiéams IPSIMOYTOJIBHYIO CUCTEMY KOOPIMHAT.
IBYMSI TOYKaMU C Dopmynuposams: ONpENCICHUE YpaBHEHHS (QUIYpbl, HEOOXOAMMOE U
3aIaHHBIMU JIOCTATOYHOE YCJIOBUS MAPALUIEIbBHOCTH ABYX MPSMBbIX.
KOOpPJIMHATaAMHU. 3anucvieams W 10Ka3bIBaTh (POPMYIIBI PACCTOSHUSA MEXKIY JABYMsI TOUKAMH,
KoopauHatel  cepeauHsl KOOpPJMHAT CEPEIMHBI OTPE3Ka.
oTpe3Ka Buvisooums ypaBHEHUE OKPYXKHOCTH, OOLIEE YpaBHEHUE MPSAMOM, YpaBHEHUE
9 VpaBHeHHe burypst. | 3 PSMOH C YTJIOBBIM KO3 (DULIUEHTOM.
VpaBHEHHE OKPYIKHOCTH okazvieams HEOOXOIMMOE U JIOCTATOUYHOE YCIIOBUE MapaJlIeIbHOCTH JIBYX
PSIMBIX.
10 Y PaBHEHNS OPAMOH 2 Ilpumensmos W3y4YCHHBIC OIPEACIICHUS, TEOPEMbl U (POPMYIBI K PEIICHHUIO
11 YrnoBolr  KOdPPUIHMEHT | 2 3a1ay
PSMOM
KonTtponsHass pabora Ne |1
3
I'nasa 4BekTopsl 12
12 ITonsTHE BEKTOpA 2 Onucvieams TIOHATHS BEKTOPHBIX U CKAJSIPHBIX BEJMYUH. UIII0CTpUpOBaTh
13 Koopaunatel BekTopa 1 TMOHATHC BEKTOPA.
Dopmynuposams:
14 CnoxxeHne W BBIYHUTAHUE | 2
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BEKTOPOB onpeodenienusi; MOIYJIS BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, pPaBHBIX

15 VMHOKEHHE BEKTOpa Ha | 3 BEKTOPOB, KOOPJIHMHAT BEKTOPA, CYMMBI BEKTOPOB, PAa3HOCTH BEKTOPOB,
- MPOTUBOIIOJIOKHBIX BEKTOPOB, YMHOXKEHHUSI BEKTOpa Ha YHCIIO, CKAISPHOTO

NIPOU3BECHUSI BEKTOPOB;

16 Cransproe 3 C80lCMBA: PABHBIX BEKTOPOB, KOOPJWHAT PABHBIX BEKTOPOB, CIIOKEHUS
TPOM3BECHUC BEKTOPOB BEKTOPOB, KOOPJIMHAT BEKTOPAa CYMMBI M BEKTOpa Pa3HOCTH JIBYX BEKTOPOB,
KonTtponshass pabora Ne |1 KOJUTMHEAPHBIX BEKTOPOB, YMHOXXCHHSI BEKTOpa HA YHCIO, CKAJISIPHOTO
4 NPOU3BEICHUS IBYX BEKTOPOB, MEPTICHINKYISIPHBIX BEKTOPOB.

Jokazvieams TEOPEMBI: O HAXO0XKJICHUM KOOPJIUMHAT BEKTOPA, O KOOPAWHATAX
CYMMBI U PA3HOCTU BEKTOPOB, 00 YCIIOBUU KOJUIMHEAPHOCTH JABYX BEKTOPOB,
0 HaxOXXJCHUW CKAJISPHOTO IPOM3BEIACHUS JBYX BEKTOPOB, 00 YCIOBUHU
NEePICHANKYIIPHOCTH.

Haxooums KOCHHYC yriia MEXIy IBYMSI BEKTOPAMH.

Ilpumensmo WM3y4YCHHBIC OIPEACIICHUS, TEOPEMbl W (POPMYIIBI K PEIICHHUIO
3a/1a4

I'naea 5

I'eomeTpuyeckue 13

npeodpazoBaHus

17 JIBU>KEeHME 4 IIpusooums ipumepsl ipeodpazoBanus Guryp.
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(mepemenienue) GUTYPHI. OmnuceiBaTh MNpeoOpa3zoBanus (GUryp: MapajienbHbI TEPeHoc, oceBas
[TapannenbHbIi epeHoc CUMMETpHUSI, [IECHTpaJIbHAs CHMMETPUSI, TIOBOPOT, FTOMOTETHS, TO100HE.
18 OceBass u 1eHTpayibHas | 4 Dopmynuposamb:
civverpui. TToBOpOT onpedenenusi;  JIBIDKCHUS; PpPaBHbIX (QuUryp; ToueKk, CHUMMETPUYHBIX
OTHOCHUTEIIbHO TPSIMOM; TOYEK, CHUMMETPUYHBIX OTHOCUTEIBHO TOYKH;
19 I'omoTerna. Tlonobue | 4 burypsl, UMEIOIIEH OCh CUMMETPHUH; (DUTYPBI, UMEIOIIEH LIEHTP CUMMETPUH;
uryp no00HBIX (UTYP;
KonTtponsHass pabora Ne |1 ceolicmea: JBUKEHUS, IapajuleIbHOTO IIEPEHOCa, OCEBOM CHUMMETPUH,
3) HEHTPaIbHON CUMMETPHUH, TTOBOPOTA, FTOMOTETHH.
/Jlokazvieamsb TEOpPEMBL: O CBOMCTBAX NApaUIEIbHOIO IEPEHOCA, OCEBOU
CUMMETpPUM, IIEHTPAJIbHON CHUMMETPHH, TIOBOpPOTa, TOMOTETHUH, 00
OTHOIIIEHUH TUIONIA/IeH MOAO00HBIX TPEYTOJIbHUKOB.
Ilpumensmo M3y4YEHHBIC OIPEACIICHUS, TEOPEMbl U (POPMYIIBI K PEIICHHUIO
3a1a4y
IloBTOpEeHME
U CHCTEeMAaTHU3auus 10
y4e0HOTr0 MaTepuaJja
VYnpaxuenust s noBTopeHus | 9

Kypca 9 kiacca
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= S | marepuaaa 4acoB TeMy
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KouTponwsnas padora Ne 6 1
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