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1. HOSACHUTEJIBHASA 3AIIUCKA
Pa6ouas nporpamma yyebHoro npeamera « Anredpa» cocTaBiieHa Ha OCHOBE:

o ®denepaabHOrO0 TOCYAAPCTBEHHOTO 0O0pPAa30BATENBHOIO CTaHAApTa OCHOBHOTO OOIIETO
o0Opa3oBaHus, YTBEp)KIEHHOro mpukazoM MuHucrtepcTBa oOpasoBanust U Hayku P® ot
17 nexabpst 2010 roga Ne 1897; ¢ usmenenusimu (npukasz MunoOpHayku PD ot «29»
nexabpst 2014 romga Ne 1644);

e [Ipumepnoii nporpammsl 1o Mmarematuke. M.: [Ipocsemenue, 2012

e  OcHOBHOI1 0Opa3oBaTEILHON MPOrpaMMbl OCHOBHOTO 00111eT0 0Opa3zoBanust MKOY
«COI Nel5»

e [Tlonoxenus o padoueii nporpamme MKOVY «COLL Ne 15

o Jlunum yuebHO-merommueckux KomriuiekcoB (YMK) «Anrebpa» (aBrop: Huxombckuii
C.M.).

e ABTopckoii paboueii mporpammsl T.A.BypmucTpoBoii

W3ydeHne MaTeMaTUKU B OCHOBHOM IIKOJIE JOKHO O0ECIeUUTh:

OCO3HAHWE 3HAYCHUS MATEMATUKHU B ITIOBCETHEBHON KU3HH YEIIOBEKA;

dbopMupOBaHUE MPEICTABICHHUI O COIIMANBHBIX, KyIbTYPHBIX U UCTOPUYECKHX (pakTOpax
CTAHOBJICHUSI MAaTEMAaTUYECKON HAYKH;

dbopMupoBaHUe NMPEACTABICHUI O MAaTEMaTUKE KaK YacTH OO0IEeYeIOBEYECKOU KYIbTYpPHI,
YHUBEPCAIBHOM SI3bIKE HAyKH, MMO3BOJIAIONIEM OIMCHIBATH M HM3ydaTh pEabHbIC MPOIECCH U
SIBIICHUSL.

B pesynbrare wu3ydeHHss MaTeMaTUKHd OOYyYarolIuecs pa3BUBAIOT JIOTHYECKOE U
MaTE€MaTUYeCKOe MBIIUICHUE, MOJYyYatOT TNPEICTAaBICHUE O MaTeMaTHYECKUX MOJIENsX;
OBJIQJICBAIOT MAaTEMAaTUYECKUMU PACCYXKICHUSMHU, ydaTcs MPUMEHATh MaTeMaTUUECKUE 3HAHUS
MIPU PEIICHUH Pa3IMyYHbIX 33]a4 U OI[CHUBATh MOJTYYCHHbBIE PE3YyIbTAThl; OBIAJEBAIOT YMEHHUSIMH
petieHust yueOHBIX 3a7a4; pa3BUBAIOT MATEMAaTHYECKYIO HHTYHIIHUIO.

2. OBILIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA

Anzebpa — OIWH W3 BAXHEHIIMX KOMIIOHEHTOB MaTEMaTUYECKOro OOpa30BaHMUs,
HEOOXOIUMBINA i1 MPUOOPETEHUS] KOHKPETHBIX 3HAHUN M TMPAKTUYECKH 3HAYUMBIX YMEHUH,
HEOOXOIUMBIX JJIsl U3y4eHUs TeoMeTpuu B 7-9 kiaccax, aiareOpbl M Hayall MaTeMaTH4ecKOTo
aHanmu3a B 10-11 knaccax, a Takke U3y4eHUsI CMEKHBIX TUCLUUILINH.

[IpakTrueckass 3HAYUMOCTh aNreOpbl COCTOMT B TOM, YTO NPEIAMETOM €r0 H3YyUYECHHs
ABJISIIOTCS ~ KOJIMYECTBEHHBIE OTHOILIEHUST U TMPOIECChl PEATbHOT0 MHUpa, OINHUCAHHbIE
MaTEeMaTHYECKUMU MOJIEIISIMH.

B kypce anreGper 7-9 kilaccoB MpeACTaBIEHBI CIEAYIONIME COAEp)KATeIbHbIC JTHHUMU:
«Hucna», «YpaBHEHUS M HEpPaBEHCTBa», «DyHKIUW», «PemeHne TEKCTOBBIX 3a7auy»,
«CTaTucTrKa U TEOpHUsl BEPOSITHOCTEW.

B pamMkax yka3aHHBIX COACpKATEIBHBIX JTUHUHN PEIIAIOTCS CICTYIONINE 3aa4H:

- pa3BUTHE MBIIUICHUS, TIPEXKE Bcero popmMupoBaHue aOCTPAKTHOTO MBINIICHHUS,

- (hopMupoBaHUE JOTHIECKOTO U AITOPUTMHUIECKOTO MBIIIJIEHHUS, @ TAK)KE TAKUX KaueCTB
MBIIUICHHS, KaK CHJIa M THOKOCTh, KOHCTPYKTUBHOCTb U KPUTHYHOCTb;

- (hOopMHUPOBAHHE MATEMATUYECKOTO CTHJIS MBIIIUICHHS, BKITIOYAIOIMIETO B C€0S1 MHIYKITHIO
U JCeNyKIuio, O000OIIeHHe U KOHKPETHU3AllMI0, aHadu3 W CHUHTe3, KiIacCU(PHUKAIIo |
CHCTEMaTH3AaITHI0, A0CTParupOBaHUE M AHAJIOTHIO.

3. MECTO YYEBHOI'O IIPEAMETA «AJI'EBPA» B YYEBHOM IIVIAHE



VYuebublii mpeaMer «Anredpa» BXOOUT B MpeAMETHYI0 o0nacte «Martemaruka H
uH(pOpMaTHKay, SBISETCS 00s3aTeIbHBIM I H3ydeHus B 7-9 knaccax. B yueOHOM mtane Ha ero
U3y4eHHE OTBOIAMTCS:

Kunacce Y4eOHblil mpeaMeT KoanuyecTtBo KoanuyectBO HTroro
HeleJbHBIX YaCOB | Yy4eOHBIX Helellb 3a y4eOHbIii
roj
7 xnacc Anrebpa 3 34 102
8 Kiacc Anrebpa 3 34 102
9 kmacc Anrebpa 3 34 102

Bcero 3a 3 roga peanuzaiuu rnporpammel — 306 4acos.

4. IleHHOCTHBIE OPHEHTHPHI COACPKAHUS MPeaMeTa «AJredpa»
Mamemamuueckoe obpazosanue uzspaem 8axCHy10 poib KaK 8 NPaKmMuyecKol, mak u 6 0yX08HOU
arcuznu obwecmaa. IlpakTuueckas CTOpOHA MaTEMATHUYECKOr0 00pa30BaHUs CBsI3aHa C
(dbopMUPOBaHHEM CIIOCOOOB JEATCILHOCTH, TyXOBHASI — C HHTEIUICKTYaJIbHBIM Pa3BUTHEM
4yenoBeKa, JOPMUPOBAHUEM XapaKTepa U oOIIeH KyIbTyphl.

Ilpakxmuueckas noneznocms mamemamuky 00yCIOBIIEHA TE€M, YTO €€ MIPEIMETOM SBIISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPbI peaIbHOTO MUPA: MPOCTPAHCTBEHHBIE (DOPMBI 1 KOTUYECTBEHHBIE
OTHONICHHSI — OT MPOCTEHIINX, YCBAUBAEMBIX B HEMTOCPEJACTBEHHOM OITBITE, IO JOCTATOYHO
CJIOKHBIX, HEOOXOIMMBIX JJIsl Pa3BUTHUS HAYYHBIX U TEXHOJIOTHYECKUX Hiel. be3 KOHKpeTHBIX
MaTeMAaTHYECKHUX 3HAHUH 3aTPYIHECHO IIOHUMAHUE MPUHITUTIOB YCTPOMCTBA M UCIIOTH30BAHUS
COBPEMEHHOU TeXHHUKH, BOCIIPHUATHE U UHTEPIIPETALUS Pa3HOOOPa3HOM COLUaIbHOM,
YKOHOMHYECKOU, MOJIMTUICCKON NHPOpMaIuu, MaiodGPeKTUBHA TTOBCETHEBHAS TIPAKTHUYECKAS
JesTeNbHOCTh. KakIoMy 4enoBeKy B CBOEH JKU3HH MPUXOAUTCS BBITIOIHATH JOCTATOYHO
CJIOXHBIE PacUYeThl, HAXOJIUTh B CIIPABOYHHUKAX HYKHBIC (POPMYIIBI U IPUMEHSTH UX, BIAJICTh
MPAKTUYECKUMHU MTPHEMaMH T€OMETPUUECKUX U3MEPEHHM U TOCTPOCHUMN, YNTATh HHPOPMAITHIO,
MIPEJICTABJICHHYIO B BUY TAaOJUII, TUAarpaMM, Tpa)ukoB, TOHUMATh BEPOSTHOCTHBIN XapaKkTep
CIIy4aifHBIX COOBITHI, COCTABIIATh HECIOKHBIE AITOPUTMBI U JIP.

be3 0a30Boil MaTeMaTH4eCKON MOATOTOBKY HEBO3MOKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM
4yenoBeKOoM. B 11koie MaTeMaTHKa CIIy>KUT OTIOPHBIM IIPEIMETOM IS U3YUEHHS] CMEKHBIX
JTUCITUTUTAH. B TIOCTIEIKOIBHOM )KU3HU peaTbHOW HEOOXOIMMOCTRIO B HAIIHM JTHU SIBIISCTCS
HEenpepbIBHOE 00pa30BaHKe, YTO TPpeOyeT MOTHOLIEHHOHM 0a30B0ii 0011e00pa3zoBaTeNbHOM
MOJATOTOBKH, B TOM YHCIIE M MaTeMaTudeckoii. M HakoHell, Bce O0bIle CeHaabHOCTEH, TIe
HE0OXO0IUM BBICOKHU YPOBEHBb 00Pa30BaHMs, CBA3aHO C HEITOCPEICTBCHHBIM IPUMEHEHHUEM
MaTeMaTHKH (SKOHOMHKA, Ou3Hec, GUHAHCHI, GU3MKA, XUMHSI, TEXHUKA, HH()OpMAaTHKa, OHO-
JIOTHS1, TICHXOJIOTHS U JIp.). Takum 00pa3oM, pacmupsieTcs Kpyr MIKOJILHUKOB, JIJIST KOTOPBIX
MaTeMaTHKa CTAaHOBUTCS 3HAYHMBIM TIPEIMETOM.

J1J1st )KU3HU B COBPEMEHHOM OOIIECTBE BAYKHBIM SABJISETCS (POPMHUPOBAHUE MATEMATHIESCKOTO
CTHJIS. MBIIIIJICHHUS, IPOSIBIISIOINIETOCS B OTPeIeIeHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoiiecce
MaTEeMaTHYECKOH JIeITeTbHOCTH B apCeHAN MPUEMOB W METO/IOB YEJIOBEUSCKOTO MBIIIICHHS
€CTECTBEHHBIM 00Pa30M BKIIFOUAIOTCS MHIAYKIIHS U JEAYKIMs, 0000IIeHIEe U KOHKPETH3AIus,
aHAJIN3 U CUHTE3, KJIaccu(UKaus U cucTeMaTH3anus, abctparupoBanue 1 aHainorus. OObeKThI
MaTeMATHYECKUX YMO3AKIIOUEHHUH U MTpaBUIa UX KOHCTPYHUPOBAHUS BCKPHIBAIOT MEXaHU3M
JIOTUYECKHUX MTOCTPOCHHM, BRIPAOATHIBAIOT YMEHUS (DOPMYITHPOBATH, 0OOCHOBBIBATH U
JIOKa3bIBaTh CYKJICHUS, TEM CAMbIM Pa3BHBAIOT JIOTUYECKOE MBIIILIeHUE. Benymas poib
MPUHAJJICKUT MaTeMaTuKe B (POPMUPOBAHUU AITOPUTMHUECKOTO MBILUICHUS U BOCIIUTaHUU
YMEHH IEHCTBOBATH 110 33JJAHHOMY aJTOPUTMY M KOHCTPYHUPOBATh HOBBIC. B X0/1e pereHus




3a/1a4 — OCHOBHOUW y4eOHOU JAESITeTbHOCTH Ha YPOKAaX MAaTEMAaTUKH — Pa3BUBAIOTCS
TBOpYECKAsl U MPUKJIaTHAS] CTOPOHBI MBIIIUICHUSI.

Obyyenue mamemamuke 0aem 603MOACHOCMb PA3BUBAMb V YUAWUXC MOUHYIO, IKOHOMHYIO U
UHGpOpMaAmMUBHYIO peub, YMeHUe omoupams Hauboaee NoOXooawuUe s3bIK08ble (8 YACMHOCU,
cumsonuyeckue, epaguyeckue) cpedcmaa.

Mamemamuueckoe obpazosanue HoCUm c801 6K1A0 8 hopMuposanue ooujell Kyibmypbl
yenosexa. HeoOX0MMBIM KOMIIOHEHTOM OOIIEH KyIbTyphl B COBPEMEHHOM TOJIKOBAaHUH
SIBIISIETCSL 00I1Iee 3HAKOMCTBO C METO/IaMH TIO3HAHUS JICHCTBUTEIBHOCTH, MPEIICTABICHHE O
peIMETEe U METOJIe MATEMATHKH, €T0 OTJIMYHS OT METOJOB €CTECTBEHHBIX M T'yMaHUTAPHBIX
HayK, 00 OCOOCHHOCTSIX IIPUMEHEHHUSI MATEMATHKH JUIS PEIICHUS HAYYHBIX M MPUKJIaTHBIX 3a]1a4.
W3ydeHrne MaTeMaTHKH CIIOCOOCTBYET ACTETHYECKOMY BOCITUTAHUIO YEIIOBEKA, TOHUMAHUIO
KPacoThl M U3SIIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCIPUSATHIO T€OMETPUICCKUX POPM,
YCBOCHHIO HJIEU CHMMETPHH.

Hcropus pa3BUTHS MATEMaTHYECKOTO 3HAHUS JIAC€T BO3MOXKHOCTD TIOIIOJIHHUTD 3aI1achl HCTOPUKO-
HAyYHBIX 3HAHUH IIKOJIHHUKOB, CDOPMHUPOBATH Y HUX MPEACTABICHIS O MAaTEMATUKE KaK YacTH
o011eue0BeuecKoi KyabTypbl. 3HAKOMCTBO C OCHOBHBIMU UCTOPUYECKHMH BEXaMU
BO3HUKHOBCHUS U PAa3BUTHS MaTEMaTHYCCKOW HAYKH, C UCTOPUEH BEIIMKUX OTKPBITHIA, UMECHAMHU
JFO/Iel, TBOPUBIINX HAYKY, JOJDKHO BOMTH B MHTEIUICKTYaIbHBIN Oarax KaXJa0ro KyJIbTYpPHOTO
YeNoBeKa.

5. Ilimanupyemble pe3y/ibTaThbl OCBOCHHS NpeaMeTa «AJredopa»

N3ydyenne anrebpsl oOecreyrBacT CICIYIONINE pPE3yJabTaThl OCBOCHUS OCHOBHOM
00pa3oBaTeNbHOI MPOTrpaMMBbl:
JUYHOCMHbIE:

1. F'oTOBHOCTB M CITOCOOHOCTH O0YUAIOIIUXCSI K CAaMOPa3BUTHIO  CaMOOOpPa30BaHUIO Ha
OCHOBE MOTHBAIIMM K OOYYEHWIO W TO3HAHWIO; TOTOBHOCTh W CIIOCOOHOCTH OCO3HAHHOMY
BBIOOPY M TOCTPOEHUIO JalbHEWIeH HWHIWBUIYalbHOW TPAaeKTOPHUHM OOpa3oBaHus Ha Oasze
OPUEHTUPOBKH B MUpPE Mpodeccrii u MPo(hecCHOHATBHBIX MPEAMOYTSHUH, C YIETOM YCTOWYUBBIX
MO3HABATENIBHBIX HHTEPECOB.

2. CdhopMupoBaHHOCTh OTBETCTBEHHOTO OTHOIICHHUS K VYYECHHIO; YBAXUTEIHHOTO
OTHONICHHUS K TPYAY.

3. ChopmMupoBaHHOCTH IIEITOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHOM TPAaKTUKH, YYHUTHIBAIOLIETO COLMATILHOE,
KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOTO0O0Opa3nue COBPEMEHHOTO MHpA.

4. Oco3HaHHOE, YBaXKUTEIBHOE U J100pOKETATENbHOE OTHOLIEHUE K JIPYTOMY UY€JIOBEKY,
€ro MHEHHUIO, MUPOBO33PEHUIO, KYIbTYpE, SI3bIKY, Bepe, TPaxaaHCKON MO3UIUU. [ 0TOBHOCTD U
CIIOCOOHOCTh BECTH JHAJIOT C JPYTUMH JIIOABMH W JOCTUTaTh B HEM B3aMMOIIOHUMAaHUS
(unentudukanms cebs Kak  TOJHOMPABHOTO CyObekTa  OOIIeHHsS, TOTOBHOCTh K
KOHCTPYMPOBaHUIO 0o0pa3a MmapTHepa IO JIUAIOTy, TOTOBHOCTh K KOHCTPYMPOBAHHIO oOpa3a
JOMYCTUMBIX CIIOCOOOB JHANOra, TOTOBHOCTh K KOHCTPYMPOBAHMIO MpoOIlecca TUaiora Kak
KOHBCHIITMOHUPOBAHKS HHTEPECOB, IMPOIEIyp, TOTOBHOCTh W CIIOCOOHOCTh K BEIACHHIO
HIEPEroBOPOB).

5. OCBOEHHOCTh COLMAIbHBIX HOPM, MPaBHJ IMOBEACHUS, posied U (OpM COLHAIBLHOM
JKU3HU B TPYIINAx U cOOOIIeCTBAX.

6. ChopMupOBaHHOCTH IIEHHOCTH 3[IOPOBOTO M OE301TaCHOTO 00pa3a )KH3HH.

7. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUS YEPe3 OCBOCHUE XYIO)KECTBEHHOTO HACIEIMs
Hapoa0B Poccuu M Mupa, TBOPUYECKOW ACSITEILHOCTH 3CTETHYECKOrO Xapakrepa (CrocoOHOCTH
MOHUMATh ACTETUYECKOE, HSMOIIMOHATHHO-IIEHHOCTHOE BHJIEHHE OKPYKAIOIIEro MHPA,;
CIOCOOHOCTH K AMOIMOHATIbHO-LIEHHOCTHOMY OCBOEHHIO MHPa, CAMOBBIPAXKEHUIO U OPUEHTAIUU
B XY/I0)KECTBEHHOM M HPaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPhI; YBAKCHHE K HCTOPUU KYIbTYPHI
ceoero OteuecTBa, BBIPAXEHHOW B TOM 4HCIE€ B TOHUMaHUU KpacoTbl YEJOBEKa;
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C(I)OpMI/IpOBaHHOCTB AKTUBHOI'O OTHOHICHUA K TpaauluiIM XyI[O)KGCTBeHHOI\/JI KYJIbTYPbI KakK
CMBICJIOBOM, 3CTETUYECKON ¥ TMYHOCTHO-3HAYMMOM LIEHHOCTH).

8. CdopMHUPOBAaHHOCTb OCHOB  JKOJOTMYECKOW  KYJIBTYPBI, COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBIIILICHHSL.

Memanpeomemmoie

Me:knpeaMeTHbIe NOHATHSA

OObyuaromuecs yCOBEpPIICHCTBYIOT TPUOOPETEHHBIE HA TIEPBOM YPOBHE HABBIKH PadoThI
¢ uHdopmanueii n monoiaHAT MX. OHU CMOTYT paboTaTh C TEKCTaMH, MpeoOpa3oBHIBATH U
UHTEPIPETUPOBATH COACPKAILYIOCS B HUX HH(OPMALIMIO, B TOM YHUCIIE:

* CUCTEMaTH3UpPOBaTh, COMOCTABIATh, AHATM3HPOBATh, 0000IIATh U WHTEPIPETHPOBATDH
uH(pOPMALIHIO, COJIEPKATYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00bEKTaX;

* BBIICIATH TJABHYI0O M M30BITOUHYIO HWH(POPMALHIO, BBIIOJHATH  CMBICIOBOE
CBEPTHIBAHUE BBIJCIICHHBIX (PAKTOB, MBICIICH; IPEACTABIATh HH(OPMALIMIO B CKATON CIIOBECHOMN
dbopme (B BUJE TJIaHA WJIM TE3MCOB) M B HAIJISIIHO-CUMBOJIMYECKOM (opme (B Buae Tabmuil,
rpadguyeckux cXeM M JAuarpaMM, KapT MOHSATHH — KOHLENTYyaJbHBIX AHAarpamMM, OMOPHBIX
KOHCIIEKTOB);

* 3aMOJHATH U JOTOJHSTH TAOIUIIbI, CXEMBbI, TUATPAMMBI, TEKCTHI.

OO6yuaromuecss MpuOOpPeTyT ONBIT NMPOEKTHOW JAeATeNbHOCTH Kak 0co00il (QopMbl
yueOHOM paboThl, CHOCOOCTBYIOUIEH BOCIUTAHUIO CAMOCTOSITENILHOCTH, WHHUIIUATUBHOCTH,
OTBETCTBEHHOCTH, TOBBIIICHUIO MOTHBALUHU U d(PHEKTUBHOCTH YICOHOH NEATEILHOCTH; B XOJIe
peanu3alud HCXOIHOTO 3aMbIClia Ha MPAKTUYECKOM YPOBHE OBIAACIOT yMEHHEM BBIOMpATH
aJIeKBaTHBIE CTOSIIEH 3aqade Cpe/CcTBA, NPUHMMATh PEUICHMS, B TOM YHUCIE M B CUTYaLUAX
HeonpeaenéHHocTd. OHU  TOJIydaT BO3MOXKHOCTH Pa3BUTh CIIOCOOHOCTh K pa3paboTke
HECKOJIbKMX BApUAHTOB pEUICHWH, K TIOMCKY HECTAaHJApPTHBIX pEIIeHHH, TIONCKY U
OCYILECTBIICHUIO Hanboj1ee IPUeMIIEMOTr0 PELIeHHUS.

B cootrBerctBun ®I'OC OOO BbIIENSIOTCS TPU TPYIIBl YHUBEPCATbHBIX Y4EOHBIX
JIeMCTBUI: perynsTUBHBIE, T03HABATEIbHbIC, KOMMYHHUKATHBHBIE.

PeryasituBubie YY /|

1. VYMeHue caMOCTOATENBHO ONpPENeNTh 1edu 00yueHHs], CTaBUTh U (POPMYIUPOBAThH
HOBBIE 3a/1a4M B yueOe U 03HaBaTeNIbHOM 1eATeIbHOCTH, Pa3BUBAaTh MOTHBBI U HHTEPECHI CBOEH
MO3HABATENbHOM JesTebHOCTH. OOyUaromuics CMOXKET:

® aQHAJIM3MPOBATh CYIIECTBYIOIIME W IUIAHUPOBaTh Oyaymiye o00pa3oBaTesIbHbIE
pe3yNbTarThl;

® JIeHTU(PUIUPOBATH COOCTBEHHBIE MTPOOJIEMBI M ONPEAEIATH INIABHYIO IPOOIIEMYy;

® BBIJIBUTaTh BEPCHU PEIICHUS MPOOJIeMBbI, ((OPMYIUPOBATH THIIOTE3HI, TPEIBOCXHUIIATH
KOHEYHBIN pe3ysbTarT;

® CTaBUThH LIEJb JEATEILHOCTH HA OCHOBE OIpEeIEHHONW MpOOIeMbl U CYIIECTBYIOIIUX
BO3MOXKHOCTEI;

e (¢opMynupoBaTh y4yeOHbIE 3a/Jayd KaK IIard JOCTHIXKEHHUS IOCTABJICHHOW IIeNu
JeSITEIbHOCTH;

e 00OCHOBBIBaTh ILI€JE€BbIE OPHUEHTHUPHl U MPUOPUTETHI CCHUIKAMH Ha LIEHHOCTH,
yKa3bIBas U 000OCHOBBIBAS JIOTHUYECKYIO ITOCIIEA0BATEILHOCTD I1IATr0B.

2. YMeHHe caMOCTOSTEIbHO TUTAHUPOBATh MYTH JOCTIDKEHHS IIeNIeH, B TOM YHCIe
JIbTEpPHATUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3¢ (heKTUBHBIE CIOCOOB! pelIeHus] y4eOHbIX U
MO3HABATENbHBIX 3a7a4. OOyJarOIIHIICS CMOXKET:

e ompenensaTh HeoOXOAMMbIE JEUCTBUE(s) B  COOTBETCTBUM C Y4eOHOH W
MIO3HABATENBLHOM 33aaueii U COCTABIIATH AITOPUTM HX BBITOJTHEHHUS;

e 00OCHOBBIBATh M OCYIICCTBIIATH BBIOOp HanOosiee 3(PPEKTUBHBIX CIIOCOOOB peIIeHUs
yueOHBIX M NM0O3HABATEIbHBIX 33/1a4;

® OIpeneNsiTh/HaX0IUuTh, B TOM YHUCIIE U3 MNPEJIOKEHHBIX BApUAHTOB, YCIIOBHS IS

6



BBITIOJTHEHUS YI€OHOM 1 TTO3HABATEIBHOM 3a1a4u;

e BbICTpaMBaTh JKU3HEHHbIC IUIAHBI HAa KPaTKOCpOuHOe Oynayiiee (3asBISATH IEJIEBHIE
OpPUEHTHUPHI, CTABUTH aJICKBATHBIC MM 33a4d U TIpejIaraTh ACHCTBHSI, YKa3bIBass U 0OOCHOBBIBAS
JIOTUYECKYIO MOCIIEI0BATEILHOCTD 1IaroB);

e BHIOMpaTh W3  TPEUIOKCHHBIX  BAPUAHTOB U CAMOCTOSITENIBHO  HMCKAaTh
CPEICTBA/peCYpChl sl PEIICHUS 330291/ JOCTHKEHUS TSI,

® COCTaBJSATh IIJIaH pelIeHUs MpoOJieMbl (BBIIOJHEHUS TMPOEKTa, MPOBEICHUS
HCCJICIOBAHMS);

® OMpeAeIsATh MOTCHIMAIBHBIC 3aTPYAHCHUS PU PEIICHUN YI€OHOW M TTO3HABATEIILHOM
3a/1a4¥l ¥ HaXOJUTh CPEACTBA JUISl UX YCTPAHCHUS,

® ONUCHIBATH CBOM ONBIT, OGOpPMIISS €ro A MepeAadyd JIpPYruM JIOJsSM B BHJE
TEXHOJIOTHH PEHICHUS MPAKTUUYECKHUX 3a]a4 OMPE/ICIEHHOT0 Kiacca;

® ITUTAHUPOBATh M KOPPEKTHPOBATh CBOK HMHIWBHIYaJbHYI 00pa30BaTEIbHYIO
TPACKTOPHIO.

3. YMeHHe COOTHOCHTb CBOM JEWUCTBUA C IUIAHUPYEMBIMH  pe3yJbTaTaMu,
OCYIIECTBIISATH KOHTPOJIb CBOCH JICATEITLHOCTH B MPOIIECCE JOCTUKCHHS PE3yJIbTaTa, ONMPEICIsATh
CrocoObl IEeUCTBUN B paMKax MPEUIOKEHHBIX YCIOBUI M TpeOOBaHMM, KOPPEKTUPOBATH CBOU
JIEUCTBUSI B COOTBETCTBHH C U3MEHSIONICHCS cuTyanuei. OOydaroImiicss CMOXKET:

® OMpeAensiTh COBMECTHO C TIEIaroroM M CBEPCTHUKAMHU KPUTEPUU IJIAHUPYEMBIX
PE3yJIBTaTOB ¥l KPUTEPHUH OIICHKU CBOCH YUEeOHOU NeSTSILHOCTH,

e cHUCTeMaTH3WpoBaTh (B TOM 4HcCIe BbIOUpaThb MPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3yJIbTAaTOB U OILICHKU CBOEH AESITENbHOCTH;

e OoTOMpAaTh WHCTPYMCHTHI [JISI OIEHWUBAHUS CBOCU JCSATEIHLHOCTH, OCYIIECTBIISTH
CaMOKOHTPOJIb CBOCH JCSITEILHOCTH B PaMKaX MPEIJI0KEHHBIX YCIOBUN U TPEOOBAHMIA,

® OIICHUBATh CBOK JEATEIBHOCTb, AaPTYMEHTHPYs TPUYUHBI JOCTIDKEHUS WU
OTCYTCTBHUSI INITAHUPYEMOTO PE3YIIbTATA;

® HAXOAWTHh JIOCTATOYHBIE CPEICTBA JUISI BBITIOJHCHHS y4YeOHBIX JCUCTBHHA B
W3MCHSIOIICHCS CUTYAITUU W/WIIA TIPH OTCYTCTBUH INITAHUPYEMOTO PE3yJIbTaTa;

e paboTasg MO CBOEMY IUIaHY, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JEATEIHHOCTh Ha
OCHOBE aHalM3a W3MEHEHUW CHUTyalluu JUIsi TIOJY4YEHHs 3allJIaHUPOBAHHBIX XapaKTEPHCTUK
MPOJYKTa/pe3ynbTara;

® YCTAaHABIMBATh CBA3b MEXAY IMIOJYYCHHBIMH XapaKTepUCTHUKAMHU TMPOIyKTa U
XapaKTepUCTHUKAMU TIpoliecca AESITeNbHOCTH M MO 3aBEPIICHUU JIEeATEIbHOCTH TMpejaraTh
W3MEHEHHUE XapaKTEPUCTHK MPOIIecca JIJIs TIOTYyYSHUS YITyUIICHHBIX XapaKTePUCTHK IPOJTYKTA;

® CBEpsSTh CBOM JEHCTBUS C LIENBI0 U, NMPH HEOOXOAWMOCTH, HUCHPABIATH OLIMOKH
CaMOCTOSITEITHHO.

4. VYMeHHE OIICHMBATh MPABHJIBHOCTH BBITIONHEHHsS Y4eOHOW 3amauu, COOCTBEHHBIC
BO3MOKHOCTH e¢ pemieHns. O0ydarommiicsi CMOXKET:

® OMNpeAeNsaTh KPUTEPUHU MPABUIBLHOCTU (KOPPEKTHOCTH ) BBITIOJIHEHUS YUeOHOU 3a1a49H;

® aHAIM3HPOBATH U OOOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPUS
JUTSI BBITIOJTHEHUST y4eOHOM 3a1a4u;

e CBOOOJHO IIOJIE30BAThCS BBIPAOOTAHHBIMH KPUTEPHSIMH OIEHKH M CaMOOIICHKH,
UCXOJIS U3 IIeJTH U HMEIOIIUXCS CPECTB, pa3jindas pe3yabTaT U CIIOCOOBI JICHCTBHIA,

® OIICHUBATh MPOAYKT CBOEH JMEATENBHOCTH MO 33JaHHBIM HW/WUJIM CaMOCTOSTEIHHO
OTIpe/IeIEHHBIM KPUTEPHSIM B COOTBETCTBUU C IIEIBIO e TEILHOCTH;

e 00OCHOBBIBATh JOCTHKUMOCTD II€JTH BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEITHUX PECYPCOB;

e (QuKCHpOBaTb M AaHAJIM3UPOBATh JIUHAMHMKY COOCTBEHHBIX 00pa3oBaTEIbHBIX
pe3yJIbTaTOB.

5. Bmagenue ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, TMPHUHATHS pEIICHUH U
OCYIIECTBIICHUS OCO3HAHHOTO BBIOOpa B yueOHOM M Mo3HaBaTeabHON. OOyJaronuiics CMOXKET:
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e Ha0mOIaTh MW AHATU3UPOBATh COOCTBEHHYIO Y4YEeOHYI0O M  IIO3HaBaTEIbHYIO
JESATENIbHOCTD U IEATEIIBHOCTD JIPYTHX 00Yy4aroIIUXCs B MPOIECCe B3aUMOIIPOBEPKH;

® COOTHOCHUTH  peajbHble W  IUIAHUPYEMbIE  pe3yJbTaThl  WHAWBUIYAIbHOU
00pa3oBaTeNbHON ACATENBHOCTHU U JIENIaTh BHIBOJIBL;

® IIPUHUMATH PElIeHUE B Y4eOHOM CUTyallud U HECTH 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITENIbHO OMNPENENATh MPUUYMHBI CBOETO ycIexXa WM Heyclexa M HaXOJIUTh
CIoCOObI BBIX0/1a U3 CUTYAIlUU HEYCIIeXa;

® PETPOCIEKTUBHO OIPENCNATh, KaKue NCHCTBUS MO PEUICHUI0 Y4eOHOH 3a1aud WM
napaMerpsl 3TUX JEWUCTBUM MPUBEIM K IIOJIYYEHUIO HMEIOLIErocss MpOAYyKTa Y4eOHOM
JeSITEIIbHOCTH;

® JIEMOHCTPUPOBATh MPHUEMBI PETYISALUU TNCUXOPUZUOIOTHUECKUX/ IMOIMOHAIBHBIX
cocTosHUM  ans  gocTwkeHus dddekra  ycrmokoenuss  (YCTpaHEHHS — SMOLMOHAIBHOM
HaIpsHKEHHOCTH), d(dexTa BoccTaHOBICHUS (OCIIa0iIeHUsT MPOSIBICHUN yToMieHus), dddexTa
AKTUBU3AIMH (TIOBBIIIEHHS MICUXO(PHU3NOIOTHUECKONH PEaKTUBHOCTH).

ITo3naBartenbubie YY /|

6. VYMeHHe ompeaensaTh TMOHATHSA, CO3/1aBaTh OOOOIICHHS, YCTaHABIMBATHL AHAJIOTHU,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIILHO BHIOMPATh OCHOBAHUS U KPUTEPUU ISl KiAacCHU(PUKALINY,
yYCTAaHABJIMBATh IPUYUHHO-CICICTBECHHBIE CBSI3U, CTPOHMTH JIOTHYECKOE  PpacCyXkIEHHE,
YMO3aK/II4eHne (MHIYKTUBHOE, JEAYKTUBHOE, 110 aHAJIOTUH) U AeNaTh BbIBOIbl. OOydaromuiics
CMOXET:

e 100MpAaTh CIOBA, COMOJYMHEHHBIE KJIIOYEBOMY CIIOBY, OMPEIEISIONINE €r0 MPU3HAKU
1 CBOMCTBA,;

e BBICTpaMBaTh JIOTMYECKYIO IEMOYKY, COCTOSIIYI0 M3 KIIOYEBOTO CIIOBa U
COTOJAYMHEHHBIX EMY CIIOB;

® BBIICTATH OOMMI TPU3HAK JBYX WM HECKOJBKUX TPEIMETOB WM SIBICHUHA H
OOBSICHSTH UX CXOACTBO;

e O0BEAMHATH TPEIMEThl W SBICHUS B TPYNIBl 1O ONpEAeNeHHBIM MpPHU3HAKaM,
CpaBHUBATh, KJIaCCU(UIIUPOBATh U 0000IATh (PAKTHI U SABICHHUS;

® BBIJCTATH SBICHUE U3 OOIIETO psa IPYTUX SIBICHHIA,

® OmpenensiTh OOCTOATENbCTBA, KOTOpPHIE IPEANISCTBOBAIM BO3HUKHOBEHHIO CBSI3H
MEXIy SBICHHSIMH, W3 3THUX OOCTOSITENBCTB BBIICIATH OMpPEICISIONINe, CHOCOOHBIE OBITh
MPUYUHON TAHHOTO SIBIICHUS, BBISABIIATH TPUUMHBI U CIICJCTBUS SBJICHMUIA;

® CTPOUTH PACCYKACHHWE OT OOIMMX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHUSM U OT
YaCTHBIX SIBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOHUTH PACCYXKICHHE HAa OCHOBE CpPaBHEHHS MPEIMETOB U SIBICHUH, BBIACNAS MPHU
ATOM OOIIHE MPU3HAKY;

® y3yaraTh IMOJYYEHHYI0 HH(QOPMALMIO, MHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoi
3a/1a4u;

® CaMOCTOSITETIHHO yKa3blBaTh Ha WHGOpMAIMIO, HYKIAOMIYIOCS B  IPOBEPKE,
npeJIarath ¥ MPUMEHSTH CITOCO0 MPOBEPKH JJOCTOBEPHOCTH HHPOPMAIINH;

e BepOATM30BaTh IMOIMOHAIBHOE BIIEYATIEHUE, OKa3aHHOE Ha HETO HUCTOYHUKOM;

e OOBSCHATH SBJCHHS, TPOLECCHl, CBS3M W OTHOIICHHS, BBISBISEMBbIE B XOJE
MIO3HABATEIBHOM M MCCIE0BATENLCKOM 1eATeNbHOCTH (MIPUBOJUTH OOBSCHEHNE C M3MEHEHHUEM
(GhopMBI TIPEICTABICHUS; OOBSICHSTH, ETATU3UPYS WK 0000111ast; OOBSACHATH C 3aJaHHOW TOYKH
3peHus);

e BHUIBISITH W HAa3bIBaTh NMPUYHUHBI COOBITHS, SBJICHHS, B TOM YHCJIE BO3MOXKHBIC
/Hanboniee  BEpOSATHBIE  MPUYMHBI, BO3MOXKHBIE  TIOCIEACTBUSA  33JaHHON  IPUYUHBL,
CaMOCTOSITENIFHO OCYIIECTBIISAS IPUUYNHHO-CIICICTBCHHBII aHaAN3;

e JenaTh BBHIBOJ HA OCHOBE KPUTHYECKOTO aHaiu3a pa3HbIX TOYEK 3peHus,
MOJATBEPXKJIATh BBIBOJ COOCTBEHHOW apryMEHTAllMeW WM CaMOCTOSITEIBHO MOJYYCHHBIMH
JAHHBIMHU.
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7. YMeHue co3/aBarh, MPUMEHATh U MPEOOPA30OBHIBATh 3HAKH W CHMBOJBI, MOJCIUA U
CXEMBbI JIJIsl pelieHus Y4eOHbIX U I03HaBaTeNbHbIX 3a7a4. O0yJaromuiics CMOXKeT:

e 0003HAa4YaTh CUMBOJIOM M 3HAKOM IPEIMET W/WUJIH SBJICHUE;

® OMpeAeNsaTh JOTMYECKHE CBS3U MEXIy MpEeAMETaMU W/UIU SBJICHUSIMH, 0003HAuaTh
JTAaHHBIE JIOTHYECKHE CBSA3H C MMOMOIIBIO 3HAKOB B CXEME;

e Co37aBaTh a0CTPAKTHBIN WM PeabHBIN 00pa3 mpeaMeTa u/nin sSBJICHUS;

® CTPOUTH MOJEJH/CXEMY Ha OCHOBE YCIIOBHH 3aJaui W/UIIU CIIOCO0a ee peIieHus;

e co3aaBaTh BepOaibHbBIC, BEUIECTBEHHbIC U MH(POPMAITMOHHBIE MOJICNIN C BBIICICHUEM
CYIIECTBEHHBIX XapaKTEPHUCTUK OOBEKTa MJIsi ONpEACICHUs CIocoba pemeHus 3aaadd B
COOTBETCTBUU C CUTYyalIUEH;

e peoOpPa3oOBBIBATE MOJICNH C LENbI0O BBIABICHHUS OOLIMX 3aKOHOB, OMPEACISIOIINX
JAHHYIO MTPEIMETHYIO 00JIacTh;

® TIEPEeBOAUTH CJOXKHYI MO COCTaBy (MHOTOACHEeKTHYI0) HH(OpMAIHIO U3
rpadu4eckoro WM (OpPMaIM30BaHHOTO (CHMBOJIBHOTO) WPEICTABICHHUS B TEKCTOBOE, M
Hao0opoT;

® CTPOUTH CXEMY, AJITOPUTM JCHCTBUS, UCIIPABIIATH UM BOCCTAHABIMBATH HEM3BECTHBIN
paHee anropuTM Ha OCHOBE HMEIOMIETOCS 3HaHHA 00 OOBEKTe, K KOTOPOMY HPUMEHSETCS
AITOPUTM;

® CTPOUTH JIOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® AHAIM3UPOBATH/Pe(ICKCUPOBATH OMBIT Pa3padOTKH U PeaTu3alii y9eOHOTO TIPOCKTa,
UCCIIEIOBAaHUS (TEOPETUYECKOTO, SMIIMPUYECKOT0) Ha OCHOBE MPEUIOKEHHOW MPOOIEeMHOM
CUTYalluH, IOCTaBICHHON 1eNTN W/WIH 3a/IaHHBIX KPUTEPUEB OLICHKH MIPOYKTa/pe3ybTara.

8. CwmpicnoBoe ureHne. OOyJarOIIHICS CMOXKET:

® HAXOAWTh B TeKCTe TpeOyemyro HHQpOpMAIHio (B COOTBETCTBUU C LIETSIMU CBOEH
JESITENILHOCTH);

® OpHEHTHPOBATHCS B COJCPKAHWM TEKCTa, NMOHUMATh IIEJIOCTHBIH CMBICT TEKCTa,
CTPYKTYPUPOBATh TEKCT;

e YCTaHABIMBATh B3aHMOCBSI3b OMMCAHHBIX B TEKCTE COOBITUM, SIBJICHH, TPOIECCOB;

® PpE3IOMHPOBATH ITABHYIO HJIEIO TEKCTA;

® TIpeoOpPazOBBIBATH TEKCT, CIIEPEBOIS €TO B IPYTYIO0 MOJAAITBHOCTh, HHTEPIIPETUPOBATD
TEKCT (HEXYyJ0’KECTBEHHBIM — y4eOHBIH, HayYHO-MOMYJISIPHBIN, WH(OPMAllMOHHBIN, TEKCT non-
fiction);

® KPHUTHUYECKU OLIEHUBATH COJEpKaHUE U (POpMy TEeKCTa.

9. ®opmupoBaHHE W PA3BUTHE IKOJOTMUYECKOTO MBIIIICHHUS, YMEHHE IPUMEHSTH €ro B
MO3HABATENIbHON, KOMMYHHMKATHBHOW, COIMAIBHON TMpakTUKe U  MpodeccrnoHanbHOM
opueHTanuu. OOyJarOIIHIICS CMOXKET:

® OIpEeaeNsATh CBOE OTHOLICHUE K IPUPOIHOM Cpee;

® AHANM3HPOBATH BIUSHUE SKOJIOTHYECKHX (PAKTOPOB HA CpPeAy OOWTAHHS KUBBIX
OpraHU3MOB;

® TPOBOAWTH NPUIMHHBIA ¥ BEPOSATHOCTHBIN aHAJIHM3 SKOJIOTUIECKUX CUTYaIUH;

® TIPOTHO3MPOBATH M3MEHEHWs CHUTyallMd TpPHU CMEHE ICWCTBUS OJHOTO (hakTopa Ha
neiictBue Ipyroro Gpaxkropa;

® PpaCTPOCTPAHATH IKOJOTHYECKUE 3HAHWS M YYaCTBOBATh B MPAKTUYECKHX Jeax IO
3alIUTE OKPYKAIOIIEH CPEebl;

® BBIpaXKaTh CBOE OTHOILIEHHUE K IIPUPOJIC YePe3 MOJIEIH, IPOEKTHBIE PaOOTHI.

10. Pa3BuTrHe MOTHBAIIMU K OBIAJICHUIO KYJIbTYpOil aKTUBHOTO HMCIIOJIb30BAHUS CIIOBapeit
U IPYTHX MMOUCKOBBIX cHcTeM. OOyJaronuiics CMOXKET:

® OmpenensiaTh HEOOXOMMbIE KIIOUEeBBIE IOMCKOBHIE CJI0BA U 3aIIPOCHI;

® OCYHICCTBIATh B3aMMOJACUCTBHE C DJICKTPOHHBIMH TOMCKOBBIMH  CHCTEMaMH,
CJIOBapsIMU;



e (GopMHUPOBATH MHOXECTBEHHYIO BBIOOPKY M3 TIOHCKOBBIX HCTOYHHUKOB ISt
00BEKTUBU3AIIMH PE3YJIHTATOB ITOUCKA;

® COOTHOCHUTb IIOJyYEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH JESITEIbHOCTHIO.

KommyHnukarusubie YY /|

11. VYmMeHue oOpraHu3oBbIBaTh  y4yeOHOE  COTPYJHHYECTBO UM  COBMECTHYIO
JIEATEILHOCTh C YUUTEJIEM U CBEPCTHHUKAMU; padoTaTh WHAMBUIYAJIbHO U B TPYIINE: HAXOAUTh
olmiee pelmieHne M paspemars KOHGIMKTHL Ha OCHOBE COIJIACOBAaHUS MO3UIMM U yuyeTa
UHTEPECOB; (OPMYIMPOBATh, APTyYMEHTHPOBATh M OTCTaMBaTh cBoe MHeHHe. OOydarouiuiics
CMOXET:

— OIpeAeNsITh BO3MOXHBIE POJIA B COBMECTHOM JIEATEIBHOCTH;

— WIpaTh ONPENIEICHHYIO POJIb B COBMECTHOM JCSITEIBHOCTH;

— MPUHUMATHh TO3UIMIO COOECEIHHMKA, MOHUMAs TO3UIMIO JPYTOro, pa3indaTh B €ro
peun: MHEHHE (TOYKY 3pEHHsI), JOKA3aTebCTBO (ApTyMEHTHI), (PAKThI, TUIIOTE3bI, AKCHOMBI,
TEOPUH;

— ONpeIeNsITh CBOM JCHCTBUS WM JCWCTBHS TapTHEPa, KOTOPBIC CIIOCOOCTBOBAIM WIIH
MPENSTCTBOBAIU MPOYKTUBHON KOMMYHUKAIINH;

— CTpPOUTH TO3UTHUBHBIE OTHOILIEHUS B TMpolecce Yy4eOHOW U IO3HaBaTEIbHON
JesATeIbHOCTH;

— KOPPEKTHO U apryMEHTHUPOBAHHO OTCTaWBaTh CBOK TOUKY 3PEHHUS], B JUCKYCCHUH YMETh
BBIIBUTAaTh KOHTPApryMEHThI, mepedpazupoBarb CBOIO MbICIL (BIAJCHHE MEXaHU3MOM
HKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATh
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €T0;

— Mpeiarath aTbTEPHATHBHOE PEIICHUE B KOH(PJIMKTHON CHTYAIIHH,

— BBIIETATH OOIIYIO TOUKY 3PEHUS B TUCKYCCHUU;

— JIOTOBapUBaThCS O TMpaBHIAaX W BOMpocax st OOCYXKJEHHS B COOTBETCTBHU C
IIOCTaBJICHHOM Mepe]l TPyIIoi 3a1a4ei;

— OpraHU30BbIBaTh y4eOHOE B3aMMOJEHCTBHE B TpyIme (OmpeneisTh OO0IIue IeNu,
pacrpenensaTh Poid, TOTOBApUBATHCS APYT C APYTOM U T. 11.);

— yCTpaHsATh B paMKax Jauajora pa3pbiBbBl B KOMMYHUKAIUHU, OOYCIOBICHHBIC
HEMOHUMAaHUEM/HETIPUATUEM CO CTOPOHBI coOecemHUKa 3anadyd, (OPMBI WIU COACpPKAHUSI
Janora.

12. YMeHue 0CO3HAHHO HCIIOJIb30BAaTh PEUEBHIE CPEACTBA B COOTBETCTBUU C 3a/1ayeit
KOMMYHUKAIUHU JJI BRIPAKEHHSI CBOMX YYBCTB, MBICIIEH U TOTPEOHOCTEH U1l TUTAHUPOBAHUS U
pEerysiiuy CBOEH AESATENbHOCTH; BIAJCHUE YCTHOM M MHUCbMEHHOW pPEYbl0, MOHOJOTUYECKOU
KOHTEKCTHOU peubto. OO0yJaromuics CMOXKET:

e ompenesITh 3aladyy KOMMYHUKAIlMM U B COOTBETCTBUM C HEW OTOMpaTh peyeBbIC
CPEJICTBA;

e oTOMpaTh W MCMOJIB30BATh PEUYEBHIE CPEACTBA B MPOIECCE KOMMYHHUKAIIUU C JIPYTUMHU
JOJIbMH (JTUAJIOT B TIape, B MaJIOH TpymIe u T. 11.);

® TMpEACTaBNATh B YCTHOW WIIM TMHCHMEHHON (opMe pa3BepHYTHI IUTaH COOCTBEHHOU
JIeATEIbHOCTH;

e coOmromaTh HOPMBI MYOJMYHOW pedH, pErjJaMeHT B MOHOJOTe W JUCKYCCHH B
COOTBETCTBUY C KOMMYHUKATUBHOM 3a/1a4uei;

®  BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHHE (CYXKJICHHE) U 3allpalliBaTh MHEHHE TIapTHEpA B
paMKax Juanora;

® [pPUHUMATh PEHICHHUE B XOJI€ IMajora U COrjacoBhIBaTh €ro ¢ COOECETHIUKOM;

e  Co3JaBaTh MHCbMEHHBIE KKIMITUPOBAHHBIEY» U OPUTHMHAIbHBIE TEKCTHI C UCIIOJIb30BAHUEM
HEOOXOIUMBIX PEUEBBIX CPE/ICTB;

®  CIOJIb30BaTh BepOajbHBbIE CpPEACTBA (CPEACTBA JIOTUYECKOM CBS3HM) AJSL BBIACICHUS
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CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

®  JCIOJIb30BaTh HeBepOaTbHbIE cpencTBa W HarJsIHbIe MaTepHuabl,
MOJrOTOBJICHHBIE/OTOOPAHHBIE 1T0/T PYKOBOACTBOM YUUTEIIS;

e  JieNIaTh OLEHOYHBIN BBIBOJ O JTJOCTHKEHUU LEIH KOMMYHUKALIMY HEOCPEACTBEHHO NOCIIE
3aBepIICHNUS] KOMMYHUKATUBHOTO KOHTAKTa U 0OOCHOBBIBAThH €TO0.

13.  ®opmupoBaHMEe W pa3BUTUE KOMIIETEHTHOCTH B 00JAcCTH HCIIOJIb30BAHHS
HH(}pOPMaAITMOHHO-KOMMYHHKAIIMOHHBIX TexHosorui (nanee — MKT). OOydaromuiicss CMOXKeT:

®  [ICJICHANPABICHHO MCKaTh W HCIIOJIb30BaTh WH(OPMAIMOHHBIE PECYpPChl, HEOOXOIUMbBIE
JUTSL pENICHUS YUeOHBIX M MPAKTUIECKUX 3a71a4 ¢ moMotbio cpeacts UKT;

e BBHIOMpaATh, CTPOUTH M HCIOJNB30BATh AaJIEKBATHYI0 HH(OPMALMOHHYIO MOJENb IS
nepesayd CBOMX MBICJIEH CpelicTBaMU €CTECTBEHHBIX U (POPMANIbHBIX SI3bIKOB B COOTBETCTBUU C
YCIIOBUSIMU KOMMYHUKAIINH;

®  BBIJCNIATh MH(POPMAIMOHHBIN aCHeKT 3a/ayu, ONepUpOBaTh JAaHHBIMU, HCIIOJIb30BAThH
MO/IeJIb PELICHUS 3a/1a4H;

®  CIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOIMM (BKJIIOYas BBIOOP aJeKBaTHBIX 3ajaue
MHCTPYMEHTAJIBHBIX  I[POrPaMMHO-ANMapaTHBIX CPEJICTB M  CEPBUCOB) Ul  pPELICHUS
WH(OPMALIMOHHBIX M KOMMYHHMKAIIMOHHBIX Y4YeOHBIX 3a/Jay, B TOM 4YHUCIIE: BBIYUCIICHUE,
HalMCcaHue JOKIAA0B, peepaToB, CO3JaHUE TPE3CHTANN U JIp.;

®  CIOJIB30BAaTh HH(OPMALIHUIO C YUETOM STUYECKUX U IPABOBBIX HOPM;

e co3zmaBaTh HMH(OPMAIMOHHBIE PECYpPChl PAa3HOTO THMA W Ui PAa3HBIX ayJUTOPHH,
coOroaaTh HHOOPMAIIMOHHYIO TUTUEHY U MTPaBWIa HH(OPMAIMOHHON 0€301TaCHOCTH.
npeomemmole.

e (opMupOBaHHME TPEACTABIEHHH O MareMaTHKe Kak O MeETOJe IIO3HaHUs
JIEHCTBUTEIILHOCTH, TIO3BOJISIFOLEM ONMCBIBATH U U3y4aTh PEAJIbHBIC ITPOLIECCHI U SIBJICHUS;

e  pa3BUTHE yMEHUH paboTaTh C Y4eOHBIM MaTeMaTHUYECKUM TEKCTOM (aHaIU3HpOBATH,
U3BJIEKaTh HEOOXOAMMYIO MH(OpPMAIMIO), TOYHO M TPAaMOTHO BBIPAXKaTh CBOU MBICIU C
NPUMEHEHUEM MaTeMaTUYeCKOM TEPMHUHOJIOTMM U CHMBOJMKH, MPOBOJUTH KJIACCHU(UKALINY,
Joruyeckue 000CHOBaHMs, JOKa3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUH;

® Da3BUTHE IMPEACTABICHUM O 4YHUCIE M YHUCIOBBIX CHCTEMax OT HaTypalIbHBIX M0
JNEHCTBUTENBHBIX 4YHCEN; OBJIAJICHUE HaBBIKAMM YCTHBIX, NMHCbMEHHBIX, UHCTPYMEHTAJIbHBIX
BBIYHCIICHUI;

®  OBJIA/ICHUE CHUMBOJIBHBIM SI3bIKOM aireOpbl, MpUEMaMU BBINOJIHEHUS TOXKIECTBEHHBIX
npeoOpa3oBaHuil BBIpAXKEHHUM, pellIeHUs] ypaBHEHUI, CUCTEM YpaBHEHMM, HEPABEHCTB U CUCTEM
HEPaBEHCTB; YMEHHUS MOJICIIMPOBaTh peajbHble CUTyallud Ha sI3bIKE aiareOphl, HCCIE0BaTh
MIOCTPOEHHBIE MOJIENIN C MCMOJIb30BAaHUEM armapaTa aareOpbl, HHTEpIPETUPOBATH MOJYUYE€HHBIH
pe3yJbTarT;

e OBJaJeHHE cHUCTEeMOM (YHKIIMOHAJIbHBIX MOHSITUHA, pa3BUTHE YMEHHUS HCIIOJIb30BATh
GbyHKIIMOHAIbHO-TpadUUeCKue MPEICTABICHUS JUIsl PELICHUS pPA3JInYHBIX MaTeMaTUYECKUX
3a/1a4, JAJi1 ONMCAHUS U aHaJU3a pealbHbIX 3aBUCUMOCTEH;

® OBJAJICHHE TMPOCTEHIIMMH CHOocOOaMM TPEACTaBICHHUS W aHaliu3a CTAaTUCTHUYECKUX
JAHHBIX; (OpPMUPOBaHHE MPEACTABICHUN O CTATUCTUYECKMX 3aKOHOMEPHOCTAX B pealbHOM
MHUpPE U O pa3IUYHBIX CIOcOo0aX MX H3YYEHHUs, O MPOCTEHIINX BEPOATHOCTHBIX MOEIAX;
pa3BUTHE YMEHUW H3BIEKaTh MH(OpPMAIIMIO, MPEICTAaBICHHYI0 B TabmuIax, Ha auUarpaMmax,
rpadukax, ONUCHIBATh U aHAJIM3UPOBATh MACCUBBI YUCIOBBIX JAHHBIX C TIOMOIIBIO MOJXOISAIINX
CTaTUCTUYECKUX  XApPAKTEPUCTHK, MCIOJIb30BaTh IIOHUMAHUE BEPOSTHOCTHBIX CBOMCTB
OKPY’KaOIIMX SBJIICHUN NTPU IPUHATUHN PELICHUN;

®  pPa3BUTHE YMEHUW MPUMEHSITh U3YUCHHBIC MOHATUS, PE3YyJbTaThl, METOMbI ISl PELICHUS
3a/1a4 MPAKTUYECKOrO0 XapaKTepa M 3aJad M3 CMEXHBIX JUCUUIUIMH C HCIOJb30BaHUEM IpU
HEO0OXOIUMOCTH CIPABOYHBIX MaTepUaIOB, KOMIIbIOTEpPA, IOJIb30BAThCA OLIEHKOW M MPUKHUAKON
IIPU IIPAKTUYECKUX pACUETaX;
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e (QopmupoBaHue MpEICTaBICHUS OO0 OCHOBHBIX H3Yy4aeMbIX IOHATHUSX: HHPOpMAIus,
QITOPUTM, MOJICTTb — M UX CBOMCTBAX;

® pa3BUTHE aNTOPUTMUYECKOTO MBIIUICHUS, HE0OXoauMoro s mpodhecCHOHATLHOM
JIeATETbHOCTH B COBPEMEHHOM OOIIIECTBE;

e (opMupoBaHHE YMEHUH (opMaTU3alUl U CTPYKTYPHPOBaHUsS WH(POPMAIMH, yMEHUS
BBIOMpPATh CHOCOO MPEACTABICHUS JaHHBIX B COOTBETCTBUM C IIOCTABIICHHOW 3agaueii —
TaOJIMIIBI, CXeMbl, TpadUKH, JUArPAMMBI, C HCIIOJIH30BAHHEM COOTBETCTBYIOMIMX MPOTPAMMHBIX
cpencTB 0OpabOTKH JIaHHBIX;

(dbopMUpOBaHNE HABHIKOB U YMEHUW 0€30MAcCHOTO U I1e1ecO00pa3HOro MOBEACHUS TpU
paboTe ¢ KOMIBIOTEPHBIMH IporpamMmamMu W B HHTepHeTe, yMeHHs COOIOAaTh HOPMBI
WH(OPMAIIMOHHON YTHKH U MpaBa.

5.3 IlpeaMeTHbBIE pe3yJbTaThl

BoinyckHuk HayuyuTes B 7-9 BbINyCKHUK 1OJIYyYHT
KJ1accax BO3MOKHOCTH Hay4YHThcsl B 7-9
(17151 KCII0JIb30BAHUS B KJaccax AJd odecrnevyeHus
NOBCEIHEBHOI KU3HU H BO3MO’KHOCTH YCIIEIIIHOT O
o0ecrieyeHus1 BO3MOKHOCTH NMPOI0JIKEeHUS 00pa30oBaHMsI HA
YCIELIHOI'0 MPOAOJIKEHUS 0a30BOM U yri1y0JéHHOM YPOBHSX
oOpa3oBaHus HA 0230BOM
YPOBHe)
OuiemenThI Teopun | -OnepupoBath  Ha  0a30BOM | - Onepuposamp® NOHAMUAMU.
MHOKeCTB 1 YPOBHE MOHATHSIMI: MHOXCECTBO, | onpedeiienue, meopemda, —aKcuomd,
MATEeMATHYeCKOl | DJIEMEHT MHOXECTBA, | MHOMCECMEO, Xapakmepucmuxu
JIOTUKH MOJIMHO>KECTBO, MHOJCECmBa, 3/1eMeHm MHOJCecmed,
IIPUHA]IEKHOCTD; nycmoe, KoHmeuHoe U 0OeCcKOHeuHoe
-33/1aBaTh MHOKECTBA | MHONMCECMEO, HOOMHONCECMBO,
NIEPEYUCIIEHNEM UX JJIEMEHTOB; NPUHAOTIEHCHOCTD, BKIIOUEHUE,
-HaXOJIUTh IIEPECEUCHHUE, | PABEHCIBO MHOJICECTE,
o0beIMHEHNE, TMOJAMHOXECTBO B | -  uzobpajxcamv  MHOdCeCmea U
MPOCTEHIINX CUTYaIUSIX; OMHOWEHUE MHOHCECME C NOMOUbIO
-OIIEpUPOBATh Ha  0a30BOM | kpyzog Diinepa;
YpOBHE HNOHATHAMU: | -  onpedensimb  NPUHAOTIEHCHOCHIb
OIpeZeNIEHUE, aKCHUOMa, TEOPEMaA, | 21emeHma MHOHCECMBY,
JI0Ka3aTeNbCTBO; 00beOUHeHUI0 u nepeceyenuio
IIPUBOJIUTH PUMEPDI U | MHOXMCECME,
KOHTPIIPUMEPDI IUISL | - 3a0a8amv MHONMCECMBO C NOMOUBIO
MOITBEP>)KHEHHUS CBOMX | nepeuucieHus 91EeMEHMO8,
BbICKa3bIBaHUI C0BECHO20 ONUCAHUSL,
- onepuposamo NOHAMUAMU:
8bICKA3bIGAHUE,  UCMUHHOCMbL U
JIOJHCHOCMD BbICKA3bIBAHUA,
ompuyanue BbICKA3bIBAHU,
onepayuu HAoO BbICKA3bIGAHUAMU. U,
unu, He, YCNOGHbIE BbICKAZLIBAHUS
(umnauxayuu);

!31ech 1 manee — pacmo3HaBaTh KOHKPETHBIC IPUMEPh! OOIINX TOHATHIT [0 XapaKTepPHBIM MPH3HAKAM, BHITOIHATS
JIEACTBUS B COOTBETCTBUU C OTIPE/ICTICHUEM U MPOCTEUIIIMMU CBOMCTBAMHU MOHATUM, KOHKPETU3UPOBAThH ITPUMEPaAMH
o01Me MOHATHS.

2 311ech W Jjajee — 3HATH ONPEIEICHHE IOHATHS, yMETh IOSCHATH €r0 CMBICI, YMETh HCIIONB30BATh OHATHE H €0
CBOWCTBA IIPH NMPOBEACHUH PaCCYKICHHUH, TOKA3aTEIbCTB, PEIICHNH 3a/1a4.
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- cmpouniob BbICKA3bI6AHUAL,
OompuyaHus BbICKA3bIBAHUIL.

B noBceqHEeBHOM KIU3HHU U NPpU U3YYCHUH JPYIUX IIPEAMETOB:

- HCIIOJIb30BaTh TIpaduueckoe
IIPEACTABICHUE MHOMKECTB JUIA
ONMCAHUS PEAIBHBIX IIPOLECCOB
U SIBJICHUM, IIPU PELLICHHUU 3a7ad
JpYruX y4eOHBIX IPEAMETOB.

o cmpoums yenouku
VMO3AKNIOYEHUL Ha OcHoge
UCNONL308AHUS NPABUTL TOSUKU
UCNONIBL308AMb MHOJCECMEA,
onepayuy ¢ MHOHCECMEamu, Ux
epaghuueckoe npedcmasienue OJis
ONUCAHUS PeanbHbIX NPOYECcos U
A61eHUl

Yucaa

- OmnepupoBatb Ha 0a30BOM
YpOBHE MOHATHSMM:
HaTypaJbHOE  YHCIIO,  IIeJIoe
YUCJIO, OOBIKHOBEHHAsl JpoOb,
JEeCATUYHAs Jpo0b, CMEIIaHHAS
JIpoOb, pAIMOHAJIBLHOE YHCJIO,
apu(MeTUYECKH  KBaJpaTHBIN
KOPEHB;

-UCII0JIb30BaTh CBOMCTBA YUCEI U
npaBuIa JICCTBUI npu
BBIIOJIHCHUH BBIYMCIICHHIA;
-HCIIOJIb30BaTh MIPU3HAKHU
nenuMocTd Ha 2, 5, 3, 9, 10 npu
BBIIOJTHEHHH  BBIYUCICHUM U
pEIICHUN HECIOXKHBIX 3a/1a4;

- BBIIOJIHATH OKpYIJICHHE
parMoHATBHBIX qucesn B
COOTBETCTBUU C IIPABUIIAMH;
-OIICHUBATh 3HAYCHUE
KBaJPaTHOTO KOpHS u3
MTOJIOKUTEIHLHOTO IIEJIOT0 YHCIIa;
- pacro3HaBaTh PAallMOHAJIBHBIE U
WPpALMOHATILHBIE YHCTIA;

- CpaBHHMBATh YHCIIA.

- Onepupoeamb NOHAMUAMU.
MHOJHCECMB0O HAMYPAIbHBIX YUCEI,
MHOIMHCECME0 yeiblx uucen,

MHOJCECMBO PAYUOHANbHBIX HUCE],
UPPAYUOHAILHOE YUCTIO, K8AOPAMHbIL

KOpenb, MHOIICECBO
oelicmseumesbHblLx yucer,
2eomMempuieckas. — uHmepnpemayus
HAMypaibHblX, yenvix,
PAYUOHANBHBLX, oelicmeumesbHbix
yucei,

- NOHUMAamb U OOBACHAMb CMbICI
NO3UYUOHHOU 3ANUCU HAMYPATbHO20
yucna;

- BbINOJHAMb BbIYUCICHUS, 6 MOM
yucie ¢ UCNOIb308AHUEM NPUEMOG
PAYUOHATILHBIX 8bIYUCTCHULL,

- 6bINOJIHAMb OKpYyeleHue
PAYUOHATILHBIX  YUCel ¢  3A0AHHOU
MOYHOCbIO;

- CcpasHusamv  PAYUOHATIbHBIE U
UPPAYUOHATIbHBIE YUCTA,

- mpedcmasismv  PAYUOHAILHOE
YUCTIO 8 8Ude DecAmMUUHOU OpooU

- YNops100uu8ams YUcid, 3anUcanHvle
6 6uU0e 0ObLIKHOBEHHOU U 0eCAMUYHOU
opoou;

- Haxoauth HOJl m HOK uwmcen m
UCIONB30BaTh HMX TMPH  PEIICHUH
3a/1a4.

B noBceHeBHOM KU3HM U NIPU M3YYEHUH APYIUX NPEIMETOB:

- OLIEHUBATh pe3yabTaTh
BBIUUCIICHUA  TPH  pEIICHUH
NPaKTUYECKHX 3a/1a4;

- BBITIOJHSTH CPaBHEHUE YHWCEN B
peaTbHBIX CUTYAIHIX;

- COCTaBIISITh YHCIIOBBIC
BBIDQKEHUSI  NPU  pEIICHUH
NPaKTHYECKUX 3a7ad W 3a/1ad U3
JPYTruX y4eOHBIX IPEAMETOB.

- NPUMEHAMb npasu.ia
NPUOTUNCEHHBIX — BbIYUCACHUL  NPU
peweHuy  npakmudeckux 3adaid u
peuwieHuu  3a0ay  Opyaux y4eOHvix
npeomemos;

- 8bINOIHAMb cpasHeHue
pe3yibmamos — 6bIYUCIEHUl  NpU
peweHuy npaKmuyeckux 3aoad, 8
mom yucne NPUOTUHNCEHHBIX
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8bIYUCTCHU,

- cocmaeiamb U OYEHUBAMb
YUCTIOBbIE BIPAICEHUS. NPU DEeUUEeHUU
NPAKmMu4eckux 3a0aiy u 3a0ay u3
Opyeux yueOHbIX NPpeoMemos;

- 3aNUCHIBAMb U OKPY2IAMb YUCTIOBbLE

3HAYeHUsl  peajlbHblx seJIU4YUH C
UCnolb3oseanuem  pasHsvlx  cucmem
USMEPEHUA.

To:xknecTBeHHbIE
npeodpazoBaHus

- BrInmonHsTh HECJIOKHBIC
npeoOpa3oBaHus JUIST
BBIYHCIICHUS 3HAYCHHI
YHCIIOBBIX BBIPAYKCHU,
CoAEpKAIINX CTCIICHU c
HaTypaJbHbIM IMOKa3aTelieM,
CTETICHU c LICIBIM
OTPHUIATEIIbHBIM ITOKA3aTENIEM;

- BBIIIOJIHATH HECJIOXKHBIC
npeoOpa3oBaHus LIENIBIX
BBIPAYKCHHMIA: pacKpHIBaTh

CKOOKH, TIPUBOAUTH TIOJO0OHBIC
CJIaraeMsle;

- UCII0JIb30BATh
COKpAILLEHHOTO YMHOXEHHUS
(xBazpar CYMMBHI, KBazpar
pa3HOCTH, Pa3HOCTb KBaJApPaTOB)
JUIsL  YIPOUIEHUS  BBIYHUCICHUU
3HAYECHHUN BBIPAKECHUH;

- BBITIOJIHATH HECJIOKHbIE
npeobpazoBaHus IpoOHO-
JIMHENHBIX BBIPAKCHUI u
BBIpQXEHUN €  KBaJpaTHBIMU
KOPHSIMH.

bopMyIibI

- Onepuposams NOHAMUAMU CENneHU
C  HamMypaubHuIM — NOKA3amenem,
cmenenu ¢ yeaviM OmpuyamenbHuiM
nokasamesnem,

- 8bINONIHAMb NPeodPA308AHUS YENbIX
BbIPAICEHULL: oeticmeust c
00HOUIeHaAMU (cnooicenue,
8bIUUMAHUE, YMHOMCEHUe), OelicnEus
c MHO20YIeHaMU (cnodrcenue,
8bIYUMAHUE, YMHOJCEHUE),

- 8bLINOIHAMb pasnodcenue
MHO20YNEHO8 HA MHONCUMENU OOHUM
Uz cnocobog: eviHeceHue 3a CKOOKY,
2PYNnuposKa, ucnonv3osanue
Gopmyn COKpaueHHo20 YMHONCEHUL,
- ebloenamb Keaopam CymMmbl U
DPA3HOCMU 0OHOYIEHO8,

- packnaovieamv Ha - MHOdCUMENU
K8AOpammbvlli  MpExXyieH;

- 8bINOIHAMb npeobpazosamsl
8bLIPAdCEHUU, COOEPHCAUUX CMeneHu
c yenvimu ompuyamenbHbLMU
nokazamensimMu,  nepexooums — Om

3anucu 8 6ude CMeneHu ¢ UYeaibim
ompuyamenbHelM  nokazamenem K
3anucu 8 guoe opoou;

- GLINONHAMbL  NPeodPA306aAHUs.
OPOOHO-PAYUOHATILHBIX  BbIPANCEHUIL:
coxpawjeHue Opobell, npugedeHue
aneebpauveckux oOpobdei K ooOuemy
3HameHnameso, crodcenue,
VMHOOICEHUe, oeneHue
aneebpauveckux Opobeti, 8036edeHuUe

aneebpauieckoul opobu 8
HamypanoHyo u yenyro
OMPUYAMENLHYIO CIEeneHb,

- BLINONHAMbL  NPeobpPaA306aHUs.
8bIPANCEHUL, cooeparcaujux

K6aopammubvle KOpHU,

- bldenamb Keaopam CyMMbl UIU
PA3HOCIU O08VUNEHA 8 BbIPAINCEHUSIX,
CcoOepHcauux Keaopammubwle KOpHU,

- BLINOJHAMbL  NPeobpa306aHUs.
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‘ BHIPANCEHULL, COOEPHCAUUX MOOYTb.

B noBceqHEeBHOM KIU3HHU U NpU U3YYCHUH APYTUX NPEIMETOB:

- IIOHUMAThb CMBICJI 3aIllMCH 4YHuCJia
B CTAaHAAPTHOM BH/JIC,

- 6blNOJIHAMb npeo6pa306aHuﬂ u
Oeticmsus ¢ uciaamu, 3anUCaAHHbIMU 6

- omepupoBaTh Ha 0a30BOM | CMIAHOAPMHOM 8UOe;
YPOBHE TOHATHUEM «CTAHIAPTHAS | -  GbINOIHAMbL  HPeoOpaA308aHus
3aITUCh YUCIIA. aneebpaudeckux — GulpAdCeHUll  npu
peutenuu  3a0a4  Opy2ux Y4yeOHbIX
npeomemos.
YpaBHeHus u - OmnepupoBath Ha 0a30BOM | - Onepuposamu NOHAMUAMU:
HEpaBeHCTBa YpOBHE TOHSTHUSIMH: PABEHCTBO, | ypAGHEHUE, HEPABEHCMBO, KOPEHb

YHCJIOBOC PABCHCTBO, YPABHCHUC,

KOpPeHb YpPaBHEHHMsI, pEIICHUE
ypaBHEHUS, YHCIIOBOE
HEPaBEHCTBO, HEPaBEHCTBO,
pellleHre HEPaBEHCTBA;

- TpOBEpATh CHPaBEIIHUBOCTH
YHCIIOBBIX PaBEHCTB u
HEPABEHCTB;

- pemaTh JIMHENHbBIE HEPABEHCTBA
W HECIOXHbIE  HEpPaBEHCTBA,
CBOJISIIMECS K IMHCHHBIM;

- peliaTb CUCTEMbl HECJIOKHBIX
JIMHEHHBIX YpaBHEHUH,
HEPABEHCTB;

- IPOBEPSATH, ABJISAETCA JIM JAHHOE

YUCIO  pElICHHEM  YpaBHEHUS
(HepaBeHCTBa);

- pemaTh KBaJpaTHbIE ypaBHEHUS
o bopmyne KOpHEH
KBaJJpaTHOT'O YPaBHEHUS;

- n300paxarb pelieHus

HEPaBEHCTB U MX CHUCTEM Ha
YU CIIOBOU MPSMOM.

VPagHeHusl, peuleHue HepaseHcmad,
PABHOCUTbHBIE  YPABHEHUs, 001ACb
onpeodenenus ypasHeHus
(Hepasencmea, cucmemvl YpPAGHeHUlL
UL HEPABEHCMB),

- pewambs JUHelHble YPAGHEHUs U
VPagHeHUsl, c800UMble K TUHEUHbIM C
nOMOWbIO MOACOECMBEHHBIX
npeobpazoeanuill;

- peuwiamv K8aopammwvie YpPAGHeHUs U
VpasHenus, c800UMble K
K6AOPAMHbIM c ROMOWBIO
MOAHCOECMEEHHBIX NPE0OPAZ0BAHULL,

- peuwiams OpoOHO-TUHeliHble
ypaeHeHus,
- pewambs npocmetiuiue

UPPAYUOHANIbHBIE  YPABHEHUs.  8U0d

,/f(x):a, \/f(x)z\/g(x);

- pewiamp ypasnenus euda X" =a;

- pewamsv YpagHeHusi Cnocooom
PA3NI0JCEHUsL  HA — MHOJMCUMENU U
3aMeHbl NepeMeHHO;

- UCNONBL308aMb MEMOO UHMEPBATIO8
ol pewtenusi yenvix U OpoOHO-
PAYUOHATIbHBIX HEPABEHCNE,

- pewambs JUHelHble YPAGHEHUs U
HepaseHcmea ¢ napamempamu;

- peuiams HeclodCHble K8aopamHvle
VPABHEHUs C NapamMempom,

- pewamsv HeCl0JCHble CUCmeMbl
JIUHEUHbIX VpasHeHutl c
napamempamu,

- peuilamsb HEC/IOHCHbLE YPABHEHUA 6
Yejblx Yuciax.

B noBcetHeBHOM KU3HHM M NIPH M3YYCHHUH APYTHX MPEIMETOB:

- COCTaBJIATH W  peuiarb
JUHEUHBIE  ypaBHEHUsA  IIpH
peLIeHUH 3a7a4, BOSHUKAIOLIUX B
JIpYrux y4eOHBIX TpeaMeTax.

- cCOCMasnAmy U peuams TuHelnble U
Keaopammuovle ypaeHenus, YpPasHeHUsl,
K HUM  CBOOAWUeCs,  CUCHEMbl
JIUHEUHbIX VPABHEHUU, HepaseHCme
npu peuleHuu 3a0ay Opyeux yueOHvIx
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npeomemos;

- BbINOJIHAMb OYEHK) NPasoOno0oous.
pe3yibmamos,  NOAy4aemMvlx — npu
pewieHuU TUHEUHbIX U KB8AOPAMHbIX
VPABHEeHUti U  cucmem  JIUHEUHbIX
VpasHenuli U HepaseHcme - npu
pewtenuu  3a0ay  Opyeux y4eOHvix
npeomemos;

- evlOupams  coomeemcmsyrujue
VpasHenus, HepaseHcmea Ui ux
cucmemul ons cocmasneHus
Mamemamuyeckou Mooeiu 3a0aHHOl
PeanbHOU cumyayuu Ui nPuKIaoHou
3a0avu;

- ymemb UHmMepnpemuposams
NONYYeHHblI npu peuterHuu
VpasHeHus, HepageHcmea unu

cucmembvl pe3yibmam 6 KOHmeKcme
3A0AHHOU PealbHOU CUMYayuu Uil
NPUKIAOHOU 3A0aU.

DOyHKIUHA

- Haxonute 3Hayenwe QyHKUIUU

1o 3alaHHOMY 3HA4YCHUIO
apryMeHTa;
- HaxOJIWUTh 3HAYEHHE aprymMeHTa
o 3aJJaHHOMY 3HA4YCHUIO
byHKIIUU B HECJIOKHBIX
CUTYyalusX;

- ONpPENENATh TOJOKEHUE TOUYKU
1o e€ KoopJaAuHATaM, KOOPIUHATHI
TOYKA TI0 €€ TOJOXKEHHUI0 Ha
KOOPJMHATHOM TIOCKOCTH;

- o TpauKy HAXOIUThb 00IaCTh
ompeeneHus, MHO>KECTBO
3HAYCHWH, HyId  QYHKIIHH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
MPOMEXKYTKH  BO3pacTaHusl U

yOBIBaHMS, HanOoJIbIIee u
HavMeEHbIIIee 3HAUYEHUS
dyHKIIM;

- CcTpouTh TpaduK JUHEHHOU
yHKIHY;

- TIpOBEpATh, ABIAETCA  JIU
JaHHbIA  rpaduk  rpaguKom
3aJjaHHON (pyHKIMM (IMHEHHOM,
KBaJpaTHUYHOM, oOpaTHOI
IIPONOPLUOHAIBHOCTH);

- ONpeaenaTh MNPUOMKEHHBIS

3HAYEHUS  KOOPAMHAT  TOYKHU
MePECCUCHHS rpadukoB
GbyHKIH;

- omepupoBaTh Ha 0a30BOM
YpOBHE TMOHATHSIMHU:

- Onepuposambw NOHAMUAMU:
@yHKkyuoHanvHas 3a8ucumocmn,
@yHryus, epaguk Gyukyuu, cnocoodwl
3a0anus  QyHKyuu, apeymemm u
3HaueHue @yHryuu, obracmo
onpeoeneHus u MHOHCECMBO
3HaueHuti QyHKyuu, Hymu QyHKyuu,
NPOMENCYMKU — 3HAKONOCMOAHCMEA,
MOHOMOHHOCMb @yHryuu,
YEMHOCMb/HEUEMHOCMb DYHKYUU,

- cmpoums  epauku  JTUHEUHOU,
K6aopamuynou @QyHKyui, o6pamuou

NPONOPYUOHATLHOCIIU, pyuryuu
k
euoa: y=a+——, y=+x,y=3%x,
X+b
y=Ix;
- HA  npumepe  K8AOPAMUYHOU
GyHryuu, UCNOTb308AMb

npeobpazosanusn epaguxa @yHKyuu
y=f(x) onz nocmpoenus epagpuros
gyuxyuii y = af (kx+b)+c;

- cOCMasnAmsy YypasHeHus NPsSMol no
3A0AHHBIM  YCIOBUAM. NPOX0Oauell
uepes 06e MOYKU C 3A0AHHBLIMU
KOOpOUHamamu, npoxoosweu uepes
OGHHYIO  MOYKY U  NAPALIENbHOU
OaHHOU NPAMOLL;

- uccredoeamsv  QyHKyuro no eé

epaguxy;
- HAXOOUMb MHOJICECMBO 3HAUEHU,
HYU, NPOMENCYMKU
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M0CJIEI0BATENBHOCTb,
apudMeTHuecKkas ~ Tporpeccus,
reoMeTpHuecKas Iporpeccus;

- pemarhb 3a7a4d Ha IIPOrPeCcCHH,
B KOTOPBIX OTBET MOXET OBbITh

3HAKONOCMOSHCMBA, MOHOMOHHOCMU
K8AOpamu4HoU pyHKyuu,

- onepuposams NOHAMUAMU:
nocne008amenbHOCHb,
apugmemuueckast npoepeccus,
2eomMempuieckas npoepeccusl;

- pewams 3a0auu Ha
apugmemuueckyro u

2e0MempuiecKyio npo2peccuro.

B noBceqHEeBHOM KU3HHU U NPpU U3YYCHUH JPYI'UX IIPEAMETOB:

MOJIYy4YCH HCMMOCPCACTBCHHBIM
nojcyéroM  0e3  MPUMEHCHHUs
dbopmyL.

- UCII0JIb30BATh rpaduku
peabHbBIX MPOLIECCOB u

3aBHCUMOCTEH AJIsi OmpeesieHus
WX CBOHCTB (HauOoJsbliue U

HalMEHbIIHE 3HAUCHHS,
NPOMEXKYTKH  BO3PAacCTaHHUA M|
yObIBaHUS, obnactu
MOJIOKHUTEITBHBIX u
OTPULATENBHBIX  3HAYCHUH U
T.L.);

- UCIIOJIb30BATh CBOIiCTBa

JTMHEWHOW (YHKIUHU U ee Tpaduk
OpU PEUIeHHUU 3a/7ad U3 JPYrux
y4eOHBIX IPEIMETOB.

- WIIIOCMPUpO8ams ¢ NOMOWDBIO
epagpuxa peanvHyro 3a8UCUMOCMb ULU
npoyecc no ux XapaKmepucmuKam,

- UCNONBL3068AMb COUCMBA U 2PAPDUK
K8a0pamuyHou @yHKyuu npu
peuieHuy 3a0ay U3 Opyeux y4eOHvix
npeomemos.

CTrarTucTuKa 1
Teopusi
BEPOATHOCTEH

- Hmers npencraBieHHe O
CTaTUCTUYECKUX
XapaKTePUCTHKAaX, BEPOSATHOCTU
CIIy4aitHOTO COOBITHS,
KOMOWHATOPHBIX 3a7a4ax;

- pearb IIPOCTENIINE
KOMOWHATOPHBIE 3a1a4u
METOA0M PSIMOTO u

OpraHU30BaHHOTO Nepebopa;

- TPEICTaBIATh JAaHHBIE B BUJIEC
TabJIuI, AUarpamMmm, rpaduKoB;

- YUTATh uHdopmaruio,
NPEICTaBICHHYIO B BUJIE
TaOJIMLIbI, TUarpamMmbl, Tpapuka;
- OIIpEeAEIIATh OCHOBHBIE
CTaTUCTHYECKUE XaPaKTEPUCTHKH
YHCIOBBIX HAOOPOB;

- OIICHUBATh BEPOSITHOCTD
COOBITHUS B MPOCTEHIINX CITyyasix;
- UMETh MpEACTaBIEHUE O POJIU
3aKkoHa  OONBIIMX  4YHCeNl B
MaCCOBBIX SIBIICHUSX.

- Onepuposams NOHAMUAMU:
cmonbuamole u Kpy208ble
ouazpammvl,  mabaUYbl  OAHHBIX,

cpeonee apupmemuieckoe, MeOUana,
Haubobuee U HauUMeHbluee 3HAYCHUS.

8b100pKU, pasmax 8b100pKU,
oucnepcus u cmanoapmHoe
OMKJIOHeHUe, cyuattast
UBMEHYUBOCTD,

- uzeneKamo ungpopmayuio,

npeocmasieHuylo 8 mabauyax, Ha
ouazpammax, epaguxax;

- cocmagnams maodauysl, CMpoOUms
ouazpammvl U 2paguxu Ha OCHO8e
OaHHbIX;

- onepuposeams NOHAMUAMU:
gaxkmopuan uucia, nepecmaHo8Ku u
couemanust, mpeyeonvuux Ilackans,

- NPUMEHAMb NPABULO NPOUIBEOCHUS.
npu  peuwleHuu  KOMOUHAMOPHBIX
3a0au;

- onepuposeams NOHAMUAMU:
CLYYQUHBII ONBIM, CIYHALHBIU 8b100D,
ucnvimanue, aemenmapHoe
caydatiHoe coovimue (ucxoo),
KAAccuyeckoe onpeodenenue
BEPOAMHOCIU CYHAUHO20 COObIMUS,
onepayuu Hao CYUAUHBIMU
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cobbImuiAMu,

- npedcmasnamv  umgopmayuro ¢
nomMowbIo Kpy2oe Jiuiepa;

- pemaTh 3aJa4d Ha BBIYHUCIICHHE
BEPOATHOCTH c MOJICYETOM
KOJIMYECTBA BAapPHAHTOB C TIOMOIIBIO
KOMOWHATOPHKH.

B noBceqHEeBHOM KIU3HHU U NpU U3YYCHUH JPYIUX IIPEAMETOB:

- OLICHUBATD KOJIMYECTBO
BO3MOXXHBIX BapUaHTOB METOIOM
nepebopa;

- UMETh MPEACTABICHUE O PO
MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHIA,

- CpaBHMBATD OCHOBHBIE
CTaTHCTHYECKUE
XapaKTePUCTHKH, TMOJIyYCHHbIE B
MPOLECCE PEUICHUS] MPUKIIATHON

3a7a4d, HU3YyYECHUS PEAIBHOTO
SIBIICHUS
- OILICHUBATH BEPOSITHOCTh

peabHBIX COOBITUM U SIBJICHUU B
HECJIOKHBIX CUTYalUsX.

- U36IEKamv, UHMEPNPEMUPOBAms U
npeobpazoeviéamy ungopmayuro,
npeocmasieHHyo 68 mabauyax, Ha
ouazpammax, epaguxax,
OMpadNCarowyIo ceoticmea u
xapakxmepucmuxu PeanbHbIX
npoyeccos u s18ieHull;

- onmpedenamb  cmamucmuiecKkue
Xapakmepucmuxku  6blOOPOK  No
mabauyam, ouazpammam, epagpuxam,
8bINOIHAMb cpasHeHue 8
3asucumocmu  Om yeiu peulenus
3a0ayqu;

- OILICHWBATh BEPOSTHOCTH PEaTbHBIX
COOBITU U SIBIICHU.

TexcroBbIC 322N

- Pemrate HecoXHBIE CIOKETHBIE
3aJjaud pa3HBIX THIIOB Ha BCE
apudmeTHyecKre AeHCTBUS,

- CTPOHMTH MOJECIb  YCIIOBHUS
3a/1auu (B BUJIE TaOJIUIIbI, CXEMBI,
pUCYHKa WJIM ypaBHEHHUS), B
KOTOpO JaHbl 3HAUYEHUS JIBYX U3
TPEX B3aMMOCBSI3aHHBIX BEIIMYHH,
C LeNbl0 TOHWCKAa  pelIeHus
3a/1a4u;

- OCYHIIECTBIIATh CHOCOO TMOUCKa
pelieHus 3ajadd, B KOTOPOM
paccyX JeHHe  CTPOUTCS  OT
YCJIOBHSI K TPEOOBAHHWIO WM OT
TpeOOBaHUS K YCIOBHIO;

- COCTaBJISITh TUJIaH PEIICHHS
3a/1a4M;

- BBIICNATH OJTambl PEIICHHS
3a/1a4M;

- WHTEPIPETUPOBATH
BBIYUCIIUTENbHBIE PE3YJIbTAThl B
3ajave, HCCIIeIOBATh

IIOJIyYEHHOE PEILIEHUE 3aauu;
- 3HAaThb pa3jiMuue CKOPOCTEH
00BEeKTa B CTOSTYEH BOJE, IPOTHB
TEUYEHHUSI U 110 TEUCHUIO PEKH;

- pemaTh 3aJa4u Ha HaXO0X/IECHUE
YacTH 4YHClIa U YHCIa MO0 €ero

- Pewamsv npocmovle u CroJiCHblE
3a0ayu  pasHLIX MUN08, d MAKICe
3a0ayu NOBbIUEHHOU MPYOHOCMU,

- UCNONb306aMb  pA3Hble KPAMKUe
3anucu KAk MoOelu  MeKCmos
COJCHBIX 3a0ay Ons NOCMPOEHUs.
NOUCKOBOU CXeMbl U PeuleHUst 3a0ay,

- pasiuyams  MoOeilb MmeKcma U
Mooenb peuieHus 3a0ayu,
KOHCMPYUupo8ams K OOHOU MOoOenu
PeUeHUst HECTIONCHOU 3a0a4l PasHble
Mooenu mexkcma 3a0ayu;

- 3HamMb U NpUMeHsmb 00a cnocoba
noucka  peuwlenuss  3a0ad  (om
mpeb08aHusl K YCI08UIO U OM YCILOBUS
K mpebo6anuio);

- MOOenuposams paccydcoeHus npu
HOUCKe peuleHust 3a0a4y ¢ NOMOWbIO
epag-cxemol;

- 8blI0eNAMb IMANbl peuleHuss 3a0aiu
U cooepoicanue Kaxcoo2o smanda;

- ymMemb GblOUpPAMb ONMUMATLHBIL

MemoO — peuleHus 3a0aqu u
0CO3HABAMb 8b100p Mmemooa,
paccmampusams pasnuuHvle

MemoOobl, HAX0OUMb Pa3Hble peuleHUsl
3a0auu, eciu 03MONHCHO,
- QHAIU3UPOBAMb 3aMPYOHEHUs Npu
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4acTu;

- pemath 3a7add Pa3HBIX THIIOB
(Ha paboTy, Ha TIOKYIKH, Ha
JBUKCHHE), CBS3BIBAIOIIUX TPH
BEJIMYMHBI, BBIJICIISATh ITH
BEJIMYMHBI U OTHOIICHUS MEKIY
HUMH,

- HAXOJWTH TPOICHT OT YHUCIA,
YHUCIO IO TPOIEHTY OT HEro,
HAXOJHUTh MPOICHTHOE CHIKCHUE

WM TPOLEHTHOE TOBBIIICHUE
BEJIMYNHEI,

- pelarhb HECJIOKHEIC
JIOTHYSCKHE 3aJadd  METOJOM
pacCyXIACHUM.

peutenuu 3a0ay;

- 8bINONHAMb paznuuHvle
npeobpazosanus NpeoNoNCEeHHOU
3a0auy,  KOHCMPYUPOBAMb  HOBble

3a0a4yu U3 OAHHOU, 6 MmMOM uucie
obpamHuvie;

- UHmMeEpPNpemuposams
sbluUCIUMENbHbIE — pe3YIbmambsl 68
3a0aue, UCCIE008aAMb  NOJAYUEHHOE
peuwieHue 3a0a4u;

- GHAIU3UPOBAMb  BCEBO3MOJICHbLLE
cumyayuu 83aumMHO20 pacnoONCeHUs.
08YX 00beKmMo8 U USMeHeHUe Ux
Xapakmepucmuk npu  COBMeCmHOM
08UdICEHUU (ckopocme, epems,
paccmosnue) npu pewenuy 3a0ay Ha
ogudicenue 08YX 00bEKmMo8 Kak 8
OOHOM, MAK U 8 NPOMUBONOJIONCHBIX
HAnpasieHusx,

- uccnedosamv  8CEBO3MOJICHbLE
cumyayuu npu peuwleHuu 3a0ay Ha
08UDdICEHUE NO peKe, pAcCMampueams
PpasHble cucmemvbl OMmc4éma,

- pewamv pasHooOpasHvie 3a0ayu
«Ha yacmuy,

- pewiamv U 000CHOBbIBAMb CBOE
peuieHue 3a0au (8vl0ensimb
MAMeMamuyeckylo  OCHO8Y)  Ha
HAxXoxcoeHue 4acmu 4Yucia u 4Yucid
no  eco  uacmu  HA  OCHOBe
KOHKPEMHO20 CMbLCIA Opoou,

- ocoswaseamv U OOBACHAMD
UOEHMUUHOCMb 3a0a4  pasHuIx
MUNOB, CEA3bIEAIOUWUX MPU BETUUUHDL
(hHa pabomy, Ha NOKYNKU, HaA
osudicenue). 8b10e/1Mb amu
BEUYUHBI U OMHOWEHUSL  MeHCOY
HUMU, NPUMEHSAMb UX NpU peuleHuu
3a0au, KOHCMPYUpo8amau
cobcmeeHnvle  3a0ay  YKA3AHHLIX
MUnos;

- 81ademb OCHOBHLIMU MeMmOoOaAMU
pewieHusi 3a0a4 Ha cMmecu, CHidebl,
KOHYEeHmMpayuu,

- pewams 3a0ayu HA NPOYEHmMbl, 8
MOM yucie, CLONCHblEe NPOYEHMbl C

000CHOBAHUEM, UCNONB3YSL  PA3HbLLE
cnocobwl;
- pewamvb  jlo2uvecKue  3a0ayu

PA3HBIMU CROCOOAMU, 8 MOM YUCTe, C
08yMs O10Kamu u ¢ mpems O10Kamu
OAHHBIX C NOMOWbIO MAOIUY,
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- peuianio 3a0ayu no
KOM6uHam0pMK€ u meopuu
6€p0ﬂn’ZHOC‘m€IZ Ha OCHoO6¢€e

UCNONL30BAHUS UZYYEHHBIX MemO008
u 06ocHO8bVIGAMb peulenle;

- pewams HeCH0dCHble 3a0auu No
Mamemamuyeckou CmamucmuKe;

- 061a0emb OCHOBHbIMU MEmooamu

peuerust CHOIHCEMHBIX 3a0au:
apugpmemuueckuil, areedpauyecKul,
nepebop 8apuanmos,
2eomempudecKull, epaguuecxutl,
NPUMEHAMb — UX 68  HOBbIX  NO
CPABHEHUIO c U3yUeHHbIMU
CUMYayUsix.

B noBceagHeBHOM KHU3HHU U IPH U3YYCHUH NPYIUX MIPEAMETOB:

- BBIBMraTh  TUIOTE3Bl O
BO3MOYKHBIX MpEACIIbHBIX
3HAYEHUSX HUCKOMBIX B 3ajaue
BENIMYUH (JIeTIaTh IPUKUIIKY).

- evloenamb Npu  peuleHuu 3a0ay
Xapakxmepucmuxu paccmampueaemou
6 3adaue cumyayuu, OMIAUYHbLIE OM
peanvHblx  (me,  om  KOMOpbIX
abcmpazuposanucy),
KOHCMPYUPOBAmMy HO8ble CUMYAYUU C
Yuémom 2mux Xapakmepucmuk, 6
yacmHocmu, npu peuwleHuu 3a0ay Ha
KOHYeHmpayuu, yuumvléamso
NIOMHOCMb Beujecmad;

- pewams u KOHCMPYUposanms 3a0ayu
Ha OCHO8e pPACCMOMPEHUSI PedbHbIX
cumyayuii, 8 KOmopuvlx He mpedyemcsi

MOYHbIU BLIYUCIUMENTbHBLU
pe3yrvmam,
- pewiamsv 3a0a4u HA OBUdCEHUE NO
pexe, paccmampusas pasmuvie
cucmemvl omcyema.
Hcropus - OnwuceiBatb OTJEIIBHBIE | - Xapaxmepusosambo 8K1a0
MaTeMATUKHU BbI/IAIOIIIHECS pPe3YNbTAThI, | 8LLOAIOWUXCSL  MAMEMAMUKO8 8
IIOJIyUEHHBIE B XOJI€ Pa3BUTHUSA | pazeumue Mamemamuku U UHbIX
MaTeMaTHKH KaK HayKH; HAay4HblX obaracme;
- 3HaTh IIPUMEPHI | - HOHUMAMb PONL MAMEMAMUKU 8
MaTeMaTHUYeCKUX OTKPBITUH U UX | pazsumuu Poccuu.
aBTOPOB, B CBSI3U c
OTEYECTBEHHOM M  BCEMHUPHOU
UCTOPHUEH;
- MOHUMATh POJh MAaTEMaTUKH B
paszButuu Poccun.
MeTtoanbl - Bri6upats MOAXOAAIIHK | - Hcnonvsys u3yuenHvle Memooul,
MaTeMaTHKH M3YYECHHBII METON JJisl PElICHUH | npo8ooums 00KA3amenbcmeo,
M3y4YEHHBIX TUIIOB | 8bINOIHAMb ONPOBEPICEHUE,
MaTEeMaTUYeCKHUX 3a/1a4; - 8b1OUpPaMb U3YYEHHbIE MEMOObL U UX
- MIPUBOANTH IpPUMEPHI | KOMOUHaAyUU onsl peuienus
MaTeMaTUYECKUX MamemamuyecKux 3a0a4,
3aKOHOMEPHOCTEN B | - UCNONb308aMb MamemMamuiecKue
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OKpYXarollel NeHCTBUTENbHOCTH | 3HAHUSA onsl onucanus
Y IPOU3BEICHUSAX UCKYCCTBA. 3aKOHOMepHOCmel 6 OKpydcaroweu
oelicmseumenbHoCmu u
npou38e0eHUsx UCKYCCmeda,

- NpUMEHAMb npocmetiuiue
npocpammmble cpedcmea u
91eKMPOHHO-KOMMYHUKAYUOHHBLE
cucmemul npu peutenuu
MamemMamuyecKux 3a0ay.

6. Coaep:kanue TeM y4eOHOI0 npeaMeTa « Ajiredopa»

DJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

CornacHo ®I'OC ocHOBHOTO 001IeT0 00pa30BaHUs B KypC MaTEeMAaTHKU BBEICH pa3iei
«Jlorukay», KOTOpBIM HE MPEANoJaracT JONOJHUTEIbHBIX YaCOB HA U3YYEHUU U BCTPAUBAETCS B
pa3lInyHbIE TEMbI KypCOB MAaTEMAaTUKU U MPEABAPSCTCS] O3HAKOMJICHHEM C AJIEMEHTaMHU TEOpUHU
MHOECTB.

MHokecTBa M OTHOIIEHUS MEXK1Y HUMU

MHOXECTBO, Xapakmepucmuieckoe C80UCME0 MHONCECMEd, HIEMEHT MHOMXKECTBa,
nycmoe, KoneyHoe, beckoHeunoe muodicecmeo. IlonMHuoxkecTBo. OTHOIIEHNE TPUHAIEKHOCTH,
BKJIIOUEHUS, PABEHCTBA. DJIEMEHThl MHOXECTBA, CIIOCOOBI 3aJaHMsl MHOXKECTB, paCHO3HABAHUE
HOOMHONCECME U INLEMEHMOB NOOMHONCECNE C UCNONb308AHUEM KPY20os Dinepa.

Onepanum Ha/X MHOKeCTBAMH

[lepeceuenne u oOBEAMHEHHE MHOXKECTB. Pasznocmv  MHOdMCecms, OONOIHeHue
MHOXMCcecmsa. nmepnpemayus onepayuti Ha0 MHOMCECM8AMU ¢ NOMOWbI0 Kpy2os Jiliepa.

DJIeMeHTBbI JIOTUKH

Omnpenenenue. YTBepxkaeHua. AKCUOMBI U TeopeMbl. JlokazarenbcTBo. [[oka3aTenbcTBO
oT nmpoTuBHOTO. Teopema, oOpaTHas nanHo. [Ipumep U KOHTpHIpUMED.

Yucaa

PauuonanbHbIe ynciIa

MHOXeCTBO palMOHANBHBIX uKcesl. CpaBHEHHE pAlMOHANBHBIX uHcen. JledcTBus c
panroHaIBHBIMU YnciaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA 0eCAMUYHOU OpoobvIo.

HppanuonajbHble Yucia

[TonsTre nppanmoHanbHOrO yncia. Pacno3HaBanue uppanroHaiabHbIX yucen. [Ipumepst

JI0Ka3aTenbcTB B anredpe. MppalroHalbHOCT ‘{I/ICHa\/E . llpumeHeHne B TEOMETpUM.
Cpasnenue uppayuonanvHulx yucen. Mroocecmeo OelcmeumenbHbix Yucei.

ToxnecTBeHHBIE IPe0Opa30BaHUA

YuciioBble 1 0yKBEHHbIE BbIPAKEHUS

Bripakenue ¢ nepemeHHOW. 3HaueHue BbIpakeHMs. [lojcTaHOBKA BBIpaXKEHHI BMECTO
IIEPEMEHHBIX.

Leibie BbIpaKeHUs

CreneHb ¢ HaTypaJlbHbIM ToOKa3areneM M e€ cBoiicTBa. [IpeoOpa3oBaHus BbIpakeHUH,
COZIEpKAIIMX CTEIEHU C HATyPAJIbHBIM IIOKA3aTEIIEM.

Onnounen, MHorousneH. J[leficTBUS ¢ OJHOWICHaMM W MHOTOWIEHAMHU (CIIOKEHHE,
BbIUMTaHUE, YMHOKEHUE). DOpMYIIbl COKpPAILIEHHOTO YMHOXKEHUSI: pa3HOCTh KBapaToOB, KBAApaT
CYMMBI U pa3HOcTH. Pa3nokeHre MHOrowIeHa Ha MHOXKUTENIN: BBIHECEHHE OOILEro MHOXKUTEIS
3a CKOOKHU, epynnupoeka, npumeHeHue QOpmy1l COKpauwjéHHo2o0 ymHodcenus. Keaopammuiii
MpéXuNeH, pasnodceHue Kaopamto20 mpeéxuiena Ha MHOICUMENU.
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JIpoGHO-panuoOHAJIbHBIE BHIPAKEHHS

Crenenp ¢ uenbiM mnokaszareneMm. IIpeoOpa3oBanue ApOOHO-IMHEHHBIX BBIPAKEHUM:
CJIOKEHUE, YMHOXEHHUE, JeNieHue. Aneebpauieckas opobs. /Jonycmumvle 3HAUEHUs NePEMEHHbIX
6 OpobOHO-payuoHanbhvix evipadicenusx. Cokpawenue anecedbpauveckux opooei. Ilpusedenue
aneebpauueckux opodeii Kk obwemy 3namenamenio. eticmeus c anceopaudeckumu Opoosmu.
Cll0diCe e, 8bIYUMAHUe, YMHOJICeHUe, OelleHUe, 8036€0eHUe 8 CINENeHb.

IIpeobpazosanue 8vipasiceHull, co0epHcAUUX 3HAK MOOYIIA.

KBaaparnble kKOpHH

Apudmerndeckuil KBaApaTHBI KopeHb. [IpeoOpa3zoBaHue BBIpaKEHHH, COAEPIKALIMX
KBaJIpaTHbIE KOPHHU: YMHOXKEHHUE, JeJICHHWE, BBIHECEHHE MHOXUTEN H3-M0J 3HaKa KOpHA,
BHeceHUue MHOJMCUmesi N0O 3HAK KOPHSL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBONCTBA YMCIOBBIX PaBEHCTB. PaBEHCTBO ¢ mepeMEeHHOIM.

YpaBHeHust

[lonsiTne ypaBHEHHS W KOpHS YypaBHeHUS. [Ipedcmaegnenue o0 pagHOCUTLHOCMU
ypasuenuti. Obracmov onpeodenenus ypasHenus (001acms 00NYCMuMbIX 3HAYEHUL NePEMEHHOTL).

JInHeiliHOe ypaBHeHME U €r0 KOPHU

Pemenue nuHelHbIX ypaBHeHUH. Jlumeunoe ypasnenue ¢ napamempom. Konuuecmeo
KOpHell TUHellH020 ypasHeHus. Peulenue 1unelinbiX ypasHeHull ¢ napamempom.

KBaagpaTrHoe ypaBHeHHe U €10 KOPHH

KBanpatuele ypaBHenus. Hemonnble kBaapaTHble ypaBHEHUSA. JIMCKpUMHHAHT
KBaApaTHOro ypaBHeHusa. Dopmyna KOpHEHW KBaJapaTHOrO ypaBHEHMs. Ieopema Buema.
Teopema, obpammuas meopeme Buema. PeuieHue KBaapaTHBIX YPaBHEHMIA: HCIOJIb30BaHHE
bopMynbl JUISI HAXOXACHUS KOPHEW, ecpaguueckuii memoo peuwienus, pasiodceHue Ha
MHOJMCUmenu, noobop KopHel ¢ UCnoIb308anHuem meopemsl Buema. Konuuecmeo kopHeli
K8AOPAMHO20 YPABHEHUsl 8 3A8UCUMOCTU OM e20 OucKkpumunauma. buxeaopamuvle ypagnenus.
Ypasnenus, ceooumvle xk nunetinvim u kéaopamuwvim. Keaopammuvie ypasrnenus c napamempom.

JlpodHO-panHoHAIbHbIE YPABHEHUS

Pemenue npoctedmmx ApoOHO-IMHEHHBIX YpaBHEHUH. Pewenue 0poOHO-payuoHaIbHbIX
VPABHEeHUII.

Memoowl  pewienus ypagueHull: Memoovl PABHOCUTbHBIX NpeodpaA308aHull, Memoo
3aMeHbl nepemeHHou, epaguyeckutl memoo. HMcnonvzosanue ceolicme (yHKyuil npu peweHuu
VpaeHeHUll.

Tpocmeiiuue uppayuonansuvle ypasrenus suoa .| f (x) =a, \/f (x)= \/g (x) -

Vpasnenus euda X" = a .Ypasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHE C AByMs IepeMeHHbIMU. JIMHENHOEe ypaBHEHHE C JIByMsl IEPEMEHHBIMM.
Ipsmas kax epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C 08YMs NEPEMEHHbIMU.

[TonsiTue cucremsl ypaBHeHU. Pemenue cuctemMbl ypaBHEHUM.

MeToabl peleHHst CUCTEM JTMHEWHBIX YpaBHEHHH C JBYMs MEPEMEHHBIMU: epaghuyeckuil
Memoo, Memoo CNOHCeHUsl, METO]T TIOJICTAHOBKHU.

Cucmembul TUHEUHBIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

YucnoBele HepaBeHcTBAa. CBOWCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka cIipaBeIMBOCTH
HEPaBEHCTB IPH 33JJaHHBIX 3HAUYECHUSIX TIEPEMECHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u Hectporue HepaBeHcTBa. Q0iacme onpedenenus
HepaseHcmea (001acmes 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

PelreHne TMHENHBIX HEPABEHCTB.
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Ksaopamnoe mnepaeencmeo u ezo pewenus. Pewenue xeaopamuvlx HepageHCms:
UCNONIL3068AHUE CBOUCME U 2paduKa KeaopamudHou QYHKYuu, Memoo UHMepsanos. 3anuch
peuieHus: KeaopamHo20 HepageHCmad.

Pewenue yenvix u 0pobHO-payuoHaANbHBIX HEPABEHCIE MEMOOOM UHMEPBAILOS.

CucreMbl HepaBEHCTB

CucreMbl HEpaBEHCTB C OJIHOW MepeMeHHOW. PemieHue cucteM HEpaBeHCTB C OJIHOU
MEPEeMEHHOM: IJIMHEHHBIX, K8aodpamuuvix. W300paxkeHHWe pEIIeHUs CUCTEMbl HEPAaBEHCTB Ha
YHUCIIOBOM MPSAMOIA. 3aKch peleHus: CUCTEMbl HEPaBEHCTB.

DOYyHKIUH

IMousiTne GyHKIUM

JlekapToBpl  KOOpAMHATBL Ha IUIOCKOCTH. DopMHpoBaHWE MPEACTABIEHUNA O
METanpeMETHOM TOHATUU «KOOpAMHATB». CrocoObl 3amaHus (QYHKIMA: aHATUTUYECKUH,
rpaduueckuii, Tabnuunbiid. ['padux ¢ynkuuu. [Ipumeps! GyHKUIUH, MoydyaeMbIX B Ipolecce
HCCJICIOBAHMSI PA3IUYHBIX PEAbHBIX MTPOLIECCOB U PEIICHU 3a/1a4. 3HaueHne (YHKIIUU B TOUKE.
CpoiicTBa (yHKIMA: OOJIACTH ONpEICNCHHs, MHOXECTBO 3HAYCHHU, HYIH, NPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,  YEéMHOCMb/HEeYéMHOCMb, TPOMEXYTKA BO3pacTaHus U yObIBaHUS,
HanOoJIbIIIee M HaMMEHbIIIee 3HaYeHus. MccnenoBanne GyHKIUH 110 €€ TpaduKy.

IIpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢pynkyuu. Kycouno 3aoannvie pynxyuu.

JInHeiiHasa QpyHKUIUsA

CpoiictBa u rpaduk nuHEWHOW (yHKIMH. YTIOBOW KOXPQPHUIMEHT MPSIMOM.
Pacnonoxenue rpaduka TMHEWHON (QYHKIUM B 3aBUCUMOCTH OT €€ YIrJIoBOro koddduirenra u
cBOOOAHOTO WieHa. Haxooicoenue kod¢hhuyuenmos tunetno GyHKyuu no 3a0aHHbIM YCI0GUIM:
npoxodicoeHue NpImMou yepes 08e MOYKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
yepe3 OAHHYI0 MOYKY U NAPALLETbHOU OAHHOU NPAMOLL.

KBaaparnunas pynkuus

CroiictBa u rpaduk KBaapatuuHoW QyHkiuu (napadona). llocmpoenue epaghuxa
keaopamuunol @yukyuu no moykam. HaxoxneHue Hyled KBaJpaTHYHOM (yHKIMH,
MHOXCECm8a 3HAYEHULL, NPOMENCYMKOE 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCMU.

OOpaTHasi NPONOPUUOHATBHOCTD

k
CaoiicTBa QyHKIMH Y = K y== ['unepbomna.
X

I'pagpuxu pynkyun. Ilpeodpazosanue epaguxa ¢ynkyuu Yy = f(X) ona nocmpoenus
epagpuxos gynkyuii euoa y = af (kx+b)+c.

. k
I'paghuxu ¢hynxyui y:a+n, y=x,y=3x, y=|x].
+

IMocnenoBaTeIbHOCTH M MPOTPECCHHU

UucnoBasg  mocneqoBaTelbHOCTh.  [IpuMepsl  YMCIOBBIX — MOCJIE€IOBATEIIHLHOCTEH.
BeckoHeunble MocCIenOBaTeNbHOCTU. ApudMeTHUecKas mporpeccuss U e€  CBOICTBA.
I'eomerpuueckas mnporpeccus. Dopmyna obwezco uieHa u cymmvl N NEPevbIX UNEeHO8
apugpmemuueckoul u ceomempuyeckoli npoepeccuil. Cxoo0auascs ceomempuyecKas npoepeccus.

Pemenune TeKCTOBBIX 3a/1a4

3agauu Ha Bce apuMeTHYECKHE NeliCTBHS

Pemenue TexcToBbIX 3ama4 apudMeTndeckuM crocodboM. Mcnonb3oBanue TabauIl, cxeM,
yepTexken, APYrux CpeACTB MPEACTABICHUS IaHHBIX MPU PEIICHUH 3aauH.

3agaun HA ABUKEHUE, PA00TYy M MOKYNKH

AHann3 BO3MOKHBIX CUTYaIlMii B3aMMHOTO PACIIONIOKEHUsI OOBEKTOB MPH UX JBUKCHHH,
COOTHOIIEHUSI 00bEMOB BBITIOTHSAEMBIX PA0OT ITPH COBMECTHOM padoTe.

3aaum HA YACTH, 10JIM, TPOLEHTHI

Pemenune 3amay Ha HaXOXKICHUE YaCTH YKCIIA U YUCJA MO ero JacTh. Pemenue 3amad Ha
MPOLIEHTHI U A0JU. [[puMeHeHne nponopLuii Npu peiieHun 3aaau.
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Jlornyeckue 3agauu

Pemenue norudeckux 3agau. PeuieHue 102uteckux 3a0a4 ¢ noMowbo epagos, mabauy.

OcHOBHBbIE METO/IbI pellieHHs] TEKCTOBBIX 3a/1a4: apumeTuueckuii, anreOpandeckuid,
nepebop BapwaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peuleHus 3a0ad
(ceomempuueckue u epaguueckue memoowl).

CraTucTUKa U TeOpHUs BEPOATHOCTEM

Crarucruka

Tabnuunoe u rpaduyeckoe NPEACTaBICHHE JAHHBIX, CTOJOYaThle M KPYTOBBIE
qUarpamMmbl, TpaduKu, MPUMEHEHUE JuarpaMM W TpauKOB IS OMHCAHUS 3aBUCUMOCTEH
peasibHbIX BENWYMH, U3BJIeYeHHEe HHpopMmanuu w3 TaOdMI, [auUarpaMm M TpaduKoB.
OnwucarenbHble CTATUCTUYECKHE MOKa3aTedd YHCIOBBIX HAOOpOB: cpefHee apu(pMeTHUEcKoe,
Meouana, HauOoIblllee M HaMMEHbIlIee 3HA4YeHHs. Mephl paccerBaHUs: pa3MaX, Oucnepcus u
cmanoapmuoe OmKIOHeHUe.

CnyuyaitHas W3MEHUMBOCTh. VI3MEHUMBOCTH MpH HU3MEpEeHUsiX. Pewarowue npasuia.
3axonomepHOCMU 8 USMEHUUBLIX BEIUUUHAX.

Cay4aiinbie coObITHS

CrnyyaiiHble ONbITHI (IKCIEPUMEHTHI), AJIEMEHTApHbIE CllydyallHble COOBITHS (MCXOJIbI).
BepostHocti  aneMeHTapHbIX cOObITUH. CoOOBITHS B CIYYallHBIX JKCHEPUMEHTaX |
0JIarOoNpPUATCTBYIONINE AJIEMEHTapHbIE COObITHSA. BeposTHOCTH cimydaliHbIX COOBITHI. OTBITHI €
PaBHOBO3MOXHBIMU JJIEMEHTApPHBIMU COOBITUAMU. Kilaccuueckre BEepOSITHOCTHBIE OIMBITHI C
UCIIOJIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmasienue coobimuii ¢ nomowpio ouazpamm urepa.
Ilpomueononoscrvie codvimus, oOveouneHue u nepeceyeHue coovimuiu. Ilpasuno cnoocenus
séepoamuocmeti. Cnyuaiinwiii  vloop. IIpeocmasnenue 3Kcnepumenma 6 6ude Oepesq.
Hezasucumvie  cobvimus. Ymnooicenue  seposmunocmeii  Hezasucumvix  coObIMuULL.
Ilocnedosamenvhvie nesasucumvle ucnvimanus. [lpeacraBieHre O HE3aBUCHUMBIX COOBITHUSX B
JKU3HU.

Dnemenmol KomoOUHamMopuKu

Ilpasuno ymuooxcenus, nepecmanosku, ¢axmopuan uucia. Couyemanusi U YUCIO
couemanuui. Qopmyna uucnra covemanui. Tpeyeonvnuk [lackans. Onvimel ¢ OOABWUM YUCIOM
PABHOBO3MOIICHBIX  INEeMEHMAPHbIX cobvimull. Buvluucnenue eepoamuocmeti 6 onvlmax c
npumeHenuem KomMounamopHvlx gopmyn. Hcneimanus Bepuynnu.  Yenex u  meyoaua.
Beposamuocmu cobvimuii 6 cepuu ucnoimanuti bepnynnu.

Cnyuaiinvle eenuqunsl

3Hakomcmeo co CaAyuauHbiMU BeIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEemHbIX
cayuatinblx eenudun. Pacnpeodenenue eeposmuocmeii. Mamemamuyeckoe odxcuoanue. Ceolicmea
Mamemamuyeckozo oxcudanus. [lonamue o 3axkone 6onvuux yucen. Usmepenue seposimuocmel.
Ilpumenenue 3axkoHa O60MbWUX HUCET 6 COYUONO2UU, CMPAXOBAHUU, & 30PABOOXPAHEHUl,
obecneyeHuu 6e30NACHOCU HACENEHUS 8 YPE3BbIYALIHBIX CUMYAYUSX.
Hcropust MaTeMaTUKH

Bosnuknosenue mamemamuku kax Hayku, smanvl eé pazeumus. OcHo6Hble pazoenvl
Mamemamuxu. Bvidaowuecsa mamemamuKkuy u ux 6K1do 6 paseumue HayKu.

Beckoneunocmo mnoocecmea npocmuix yucen. Yucna u onunvt ompesrkos. Payuonanvhoie
yucna. Ilompebnocmo 6 uppayuonanvueix yuciax. Llxkona Iugazopa

3apooicoenue ancebpvr 6 Hedpax apugpmemuxu. An-Xopeszmu. Poowcoenue 0yK8eHHOLU
cumsonuku. I1. @epma, @. Buem, P. [lexapm. Hcmopus éonpoca o naxodxicoenuu popmyn Kopreu
aneebpauveckux ypasHenuti cmenenel, oonvuiux yemoipéx. H. Tapmanwvs, /c. Kapoano, H.X.
Abenv, D.1anya.

Ilosgnenue memooa KoOpOUHAm, NO3BONAIOULE20 NEPEBOOUMDb 2eoMempuyecKue 00beKmbl
Ha a3k aneeopwl. Tlosenenue epaguxos pynkyuii. P. [Jexapm, I1. @epma. Ilpumepol paznuunwvlx
cucmem KOOpouHam.

3aoaua Jleonapoo Ilusanckoeo (Qubonauuu) o kpoauxax, wucia Puoonauuu. 3adaua o
waxmamuou 0ocke. CX00UMOCMb 2e0MempuiecKol Npocpeccuu.
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Hcmoxu meopuu eeposmuocmeii: cmpaxogoe oeno, azapmuvle uepvl. 1. Pepma,
b.Ilackans, A. Bepnynnu, A.H.Koamozopos.

Ponv poccuiickux yuénvix 6 pazeumuu mamemamuxu: JI.Dvnep. H.H.Jlobauesckuil,
11.J1.Yeoviwes, C. Kosanesckas, A.H.Koamoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuyeckux u HAUSAYKUX
Hayk, passumue poccutickoeo gaoma, A.H.Kpwinos. Kocmuueckas npoepamma u M. B.Kenowviu.

7. TemaTHUYECKOE IJIAHUPOBAHHE

Auareopa 7
KOJIMYeCcTBO 4acoB : Bcero 102; B Hemenmo 3
IUTAHOBBIX ~ KOHTPOJIBHBIX YPOKOB 6
aJIMHUHHCTPATUBHO- KOHTPOJIBHBIX CPE30B 3
UCCJICIOBATEIILCKAS JCITSIILHOCTh_2 YpOKa

yuebHuK «Anrebdpa 7», C.M.Hukonsckuii, H.H.Pemernukos, A.B. IlleBkuH, «IIpocBenienue,
2013

Tewmsl, UYucno | Copepxanue no | Kon- XapaKTepUCTHKA OCHOBHBIX BUJIOB
BXOJIS1IHE B| YacoB | TeMam BO JESATEIbHOCTH yJaluxcs
pasznen OTBOJUM 4acoB
IPOTPaMMBI BIX Ha
JTaHHBII
paszzaen
JlelicTBUTEJIbH 17 HatypanbHble 4 XapakTepHu30BaTh MHOXKECTBA
ble YHncia qucna HaTYpaJbHBIX, IEIBIX, PAIIMOHAIHHBIX
ParnmonanbHble 4 YKCeJl, ONUCHIBATh COOTHOIIEHUS MEXIY
qucna 3TUMHU MHOXecTBaMH. CpaBHUBATh U
JlelicTBUTENbHBI 9 yIOpA0YMBATh PALMOHATIbHbIE YHCIIA,
€ uncia BBITIOJTHATh BBIYHMCIICHUS C
paLMOHATIBHBIMH YHCIIAMH.
Auredpanyeckun 60 OnHowIeHBI 8 BbInOMHATE 351eMEHTapHbIE 3HAKOBO-
€ BbIPasKeHHs MHorousneHsl 15 | cumBonMueckue NeHCTBHS: IPUMEHSATh
DopMybl 14 | 6ykBbI Ay 0003HAYEHMSI YUCE, IS
COKpAIIEHHOIO 3aMucH OOILIMX YTBEPKACHUH;
YMHOXEHUS COCTaBJISITh OYKBEHHBIE BBIPAKEHUS 1O
Anrebpanyecku 16 | ycrmoBusiM, 33JaHHBIM CJIOBECHO,
e 1pobu PUCYHKOM HJIM YEPTEKOM.
Crenens c dopmMynupoBaTh, 3aIUCHIBATH B
LEIIbIM CUMBOJINYECKOH (popme 1 000CHOBBIBATH
II0Ka3aTeleM 7 CBOWCTBA CTEMEHU C HaTypaJlbHbIM
IOKa3aTeseM, IPUMEHSTh CBOMCTBA
CTETeHH JUIs TpeoOpa3oBaHuil U
BEIUMCIIEHUH. BEITOTHATE TEHCTBHUS C
MHOTOYJIEHAMH, BBIITOJIHATh Pa3I0kKEeHUs
MHOTO4JIEHOB Ha MHOKUTENH. [Jenums
MHO20UJIeHbL C OCMAMKOM.
[IpeobpazoBriBaTh anredOpanyeckue
CYMMBI U IIPOU3BEACHUA(IIPUBEICHUE
MOJIOOHBIX CIaraeéMbIX, PaCKpbITHE
CKOOOK U APYyTroe)
Jloka3bIBaTh (hOPMYJIbl COKpPAILIEHHOTO
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yMHOXeHUs. [IpumMeHsITh ux amns
peoOpa3oBaHUs BRIPAKEHUH,
JI0Ka3aTeNIbCTBA TOKIECTB, PA3I0KEHUS
MHOTOYJICHOB Ha MHOYKHUTEIH H
BbIUKCICHUSIX. DOPMYITHPOBATH
OCHOBHO€E CBOMCTBO ajre0panyeckoin
IpoOu U MPUMEHSTD €ro AJis
npeoOpa3oBanus qpoodeid. BEIMOTHATE
NeCTBUS ¢ anredpanyecKuMu ApOoOsMHU:
MIPEJICTABIIATH IIEJI0C BRIPAKEHUE B BUJIC
anredpandeckoit npodbu. Haxoauth
YHCIIOBOE 3HAa4YeHHE OYKBEHHOTO
BBIPQXECHUS TMPH 33JaHHBIX 3HAUCHUSX
OykB. Jloka3pIBaTh TOXK1€CTBA
Bvinonnamo npeobpazosanus
PAYUOHATILHBIX BLIPANCEHULL 8
coOmeemcmaul ¢ NOCMABIeHHOL Yenblo,
8b10€1AMb K8AOPAm 08Y4JIeHd U Yeyio
yacmo Opobu u np. Ipumensamo
npeoopazo08anusi payUOHAILHbIX
8bIPAICEHUL NPU peleHUU 3a0ad.
DopmMyIUpOBaTh ONPEAETICHUE CTETIEHU C
LEJIbIM NTOKa3aTesieM. BeaucisaTe
3HAYEHUS CTETECHEH C IeNbIM
nokaszarenem. opmyaupoBaTh U
3aMmMCchIBaTh B CHMBOJIUYECKON (hopMe U
WUTIOCTPUPOBATH IPUMEPAMH CBOHCTBA
CTETIeHHU C ENIBIM TOKa3aTeleM,
MIPUMEHSITh CBOMCTBA CTEIICHHU IS
peoOpa3oBaHus BIPAKEHHUH U
BbIUKCIICHUI. HaxoauTh, aHanu3upoBaTh
, COTIOCTaBJISTh YHCIIOBBIE
XapaKTePUCTHKHU OKPYKAIOIIETO MUPA.
Hcnonb3oBath 3anuck 4yucia B
CTaHJIAPTHOM BHUJIC JUISI BBIPKCHUS
pa3MepoB 00BEKTOB, ITUTEILHOCTH
MIPOIIECCOB B OKPYIKAIOIIEM MHpE.
CpaBHUBATH YKCIIa U BETUYHHBI C
HCNOJIb30BaHUEM cTeneHu 10.

JInHeiliHbIE
YPaBHEeHUSA

18

JIunelnbple
YpaBHEHUS C
OJIHUM
HEU3BECTHEIM
Cucrembl
JTMHEMHBIX
ypaBHEHUH

12

[IpoBoauTh TOKa3aTENbHBIE
paccyX/IeHUsI O KOPHSAX YpaBHEHHUSI C
OIIOPOM Ha OIPENEICHUE KOPHSL.
Pacno3naBate ypaBHeHUS ITEPBOI
CTENEHH, JIMHEWHbIE ypaBHEHMsI . Pemarts
YpaBHEHUS MTEPBOM CTENIEHHU, TUHEWHbBIE
YPaBHEHUS, a TAK)KE€ YPABHEHUS,
CBOZAIIMECS K HUM. JoKa3bleamb
PABHOCUNLHOCHb YPAGHEHUIL 68 NPOCIbIX
cnyyasx. Pemarb TEKCTOBBIE 3a1a4H
anreOpandecKuM crocoOOM: MEePEeXOoUTh
OT CJIOBECHOM (pOPMYITUPOBKHU yCIOBUS
3aJa4uu K anre0pandeckoi MoeH MyTeM
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COCTaBJICHUS YPAaBHEHUS; peIllaTh
COCTaBJIEHHOE ypaBHEHHUE,
UHTEPIPETUPOBATD PE3YJIbTAT.
Onpenensrsb SBISETCS JIU PELLICHUEM
YPaBHEHMs [1apa YUCeJl IPU PELIEHUN
YPaBHEHUS C ABYMSI HEU3BECTHBIMH,
IPUBOJIUTH NPUMEPBI PELICHUI
YPaBHEHUH C IByMsI HEU3BECTHBIMH.
HaxoauTs nenble pemeHus myTem
nepebopa. Pewams HecnodicHble
JIUHeliHble YPAGHEHUSL C 08YMS
Heu3BecmublMu 6 yeavlx yuciax. Pemars
CHCTEMBI IBYX JIMHENHHBIX YpaBHEHUII ¢
JIBYMsI HEU3BECTHBIMU. Pewamb
cucmembl YpagHeHUll ¢ HeCKOIbKUMU
Heu36eCmHbIMU.

Pemiare TekcTOBBIE 331a4UK
anreOpandecKuM crocoOoM; MepexoUTh
OT CJIOBECTHOM (POPMYIMPOBKHU 3a]1a4H K
asreOpandeckoi MOAEIH IyTeM
COCTABJICHUS CUCTEMBI YPaBHEHUH,
pelaTh COCTaBIEHHYIO CUCTEMY,
UHTEPIPETUPOBATH PE3YJIbTaT.
Hccneoosams cucmemvl ypasneHuil ¢
08YMS HeU3BECMHBIMU , COOEPAHCAUJUMU
OyKeenHvle Koahhuyuenmol.

IloBTOpEHHE

IIJTaHOBBIX

Auareopa 8
KOJIMYECTBO 4acoB : Bcero 102; B Hememo 3

KOHTPOJIbHBIX YPOKOB 6

a/IMAHUCTPATHBHO- KOHTPOJIBHBIX CPE30B 3
UCclieIoBaTebCKast e TeIbHOCTh_3 YpoKa
yuebHuK «Anredpa 8», C.M.Hukonbckuii, H.H.Pemernukos, A.B. IlleBkuH, «IIpocBenienuer,

2013
Tewmsl, Yucno | Comepxanne 1o | Kon XapakTepUCTUKa OCHOBHBIX BUJI0OB
BXOJISIIINE 4acoB TeMaM -BO JIEATEITbHOCTH y4allluXcs
pasnen OTBOJUM qac
IIPOrpaMMBbI BIX Ha OB

JAaHHBIN

pazzen
IIpocreiimme 25 OyHKINU y=X, 7 | ®opMynupoBaTh CBOMCTBA YNUCIOBBIX
¢pyHkuum. y=x2, y:l HEPABEHCTB U NIPUMEHSTh UX IIPH
KBanpartnsbie Kea X peuienuu 3anad. Mcnons3oBars B

JpaTHbIE M .

KOPHH. KOpHH 9 | nUCEMEHHON MaTeMaTHYeCKOW peUH

0003HauCHHE U U300paKEHUE YUCITOBBIX
MHOECTB, TCOPETUKO-MHOXKECTBEHHYIO
CHUMBOJIMKY. [IpUBOIUTH TpUMEPHI
KOHEYHBIX 1 OECKOHEYHBIX MHOXECTB.
Haxooums o6veounenue u nepeceuerue
KOHKDEMHbIX MHONCECME, PA3ZHOCHb
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MmHoxcecms. IIpugooums npumepul
HeCIONACHBIX KIACCUDUKAYULL.
BreruucnsaTs 3HaueHus QyHKIUH,
3aJaHHBIX (POPMYIIaMHU, COCTABIISATh
TaOIHIIBI 3HAYCHUH (PYHKITUH.
OmnwuceiBaTh CBOMCTBA PYHKIUHN y=X,
y=x?, y=§ U CTPOUTH 110 TOYKAM UX
rpaduku.

DopMynMpOBATH OIIPEACIICHUE
KBaJIpaTHOT'O KOPHSI U3 YHUCIIA.
Jloka3bIBaTh CBOMCTBA apu(METHUECKUX
KBaJIpaTHBIX KOPHEH, MPUMEHATh UX K
npeoOpa30BaHUI0 BBIPAKEHU,
coJiepkanux KopHu. Haxoauts TouHble
¥ IpUOJIMKEHHBIE 3HAYCHHUS KOpHEH 13
MOJIOKUTENbHBIX yHcel. Mcnonab3oBaTh
rpaduk GyHKIME y=X° 1
IpUOJIMKEHHOTO HAX0XKICHUS
KBaJIPATHBIX KOPHEH U3 MOJOKHUTEIbHBIX
qrcen. BeIUUCIATh TOUHBIE U
npuOIMKEHHBIE 3HAYECHUS KOpHEH 110
(hopMyIiaM, UCTIONB3YS MIPU
HEOOXOMMOCTHU KaJbKYJISTOP WIH
TaOJIHIIBI.

KBaaparnsie n
pauMoHaJbHbIE
YPAaBHEHUS

29

KBagparusie
ypaBHEHUS
PanmonanbHbie
ypaBHEHUS

16

13

Pacrnio3HaBaTh KBaJipaTHBIN TpEeXUJsieH,
BBISICHATH BO3MOKHOCTH Pa3JIOKEHUS €ro
Ha MHOuTenu. [IpencraBnsaTh
KBaJ[paTHBIN TPEXUJIEH B BHJIE
IPOM3BEACHUS JIMHEHHBIX MHOXKHUTENIEH.
Haxooumb yenvie kopHu MHO204NEHO8 C
yenvimu Kosgguyuenmamu.

[TpumensTH paznuaHble GOPMBI
CaMOKOHTPOJIS IIPH PELLICHUH YPaBHEHUH.
Pacnio3naBaTh KBaipaTHBIC YpaBHEHHUS.
Pemiare KBagpaTHbIC ypaBHEHHUSI, a TAKKE
YPaBHEHHSI, CBOJISIIAECS K HAM.
OmnpenensTh KOJIMYECTBO KOPHEH
yYpaBHEHHS 10 JTUCKPUMHUHAHTY U
Koapunmentam. Pewams HecrodCHble
ypasHeHus 3~ U 4-1i cmenenu.

Pemrate TeKCTOBBIE 331a4H IPUBOISAIINE
K KBaJI[paTHOMY HJIM PallHOHAIEHOMY
YPaBHEHHUIO.

JIuHeiHa,
KBaJIpaTHYHasA
U APOOHO-
JIMHeHHast
pyxkuus

23

JInnelinas

byHKIHS
KBagparuunas

byHKIHS
JpobHo-nuHeiHas

Pacnio3naBars npsimMyto
MIPONOPLIHOHAIBHYIO 3aBUCUMOCTb.
Crpouts rpaduk JIMHEHHOM,
KBaJIpaTUYHOMN (PYHKIMH C TOMOLIbIO
IIEPEHOCOB BJI0JIb OCEW KOOPAUHAT U 110
KOOpJAMHATaM HECKOJIBKUX TOYEK
rpaduka. PacnosHaBath ypaBHEHUs
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MPSAMOUN ¥ OKPY>KHOCTH.

PacnioznaBats 0OpaTHyrO
NPOTOPIMOHATBHYIO 3aBUCHMOCTb.
Hcnonp30BaTh mepeHoC 1Mo 0CsM
KOOPIWHAT JJIsl IOCTPOCHUS Tpaduka
IpoOHO-TMHEHHON (PYHKIUH.
Hcnonvzoeams cummempuu
OMHOCUMENbHO NPAMOU OJisL NOCMPOEHUSL
epaghuxa gyHxyuu, cooeparcaujux
MOOYTIU.

Cucremsl 15
PAUMOHAIBHBIX
YPaBHeHUil

Cucremsl
paIMoHaIbHBIX
ypaBHEHUH
I'paduueckuit
Croco0 pereHus
CUCTEM ypaBHEHUI

Pematsp cucremMpl paliioOHaNbHBIX
YPaBHEHUH , IPUMEHATh CUCTEMBI [
pelIeHns TEKCTOBBIX 3ana4. Pewamu
HeCN0JICHbIe YPAGHEHUS 8MOPOLL CIeneHu
8 YenblX YUCIAaXx.

Pemrate TekCTOBBIE 3a1a4M IIPU IOMOLIA
CUCTEM pallMOHAIbHBIX YPABHEHUM.
Pewamw necnooicnvie mexcmoswvie 3adauu
C YeN0YUCTeHHBIMU SHAYCHUAMU BETUYUH.
Hcnonp3oBarh GyHKINOHAIHHO-
rpaduyeckre npeacTaBIeHUs A
pEeLIeHUs U UCCIIEI0OBAHNS YPAaBHEHUN U
cucteMm. Konctpyuposatb
SKBUBAJICHTHBIE PEYEBBIE BHICKA3bIBAHUS
C UCIOJIb30BaHUEM alreOpandeckoro u
TE€OMETPUUYECKOTO S3BIKOB ./ memb
npeocmaenenue 0 6epoSMHOCIMU
cobbIMUA U peuams HeCl10d4CHble 3a0ayu
HA HAX0JCOeHUe 8epPOosSIMHOCIeEll.

IToBTOpEHue 10

Auredpa 9

KOJIMYECTBO 4acoB : Bcero 102; B Hememo 3

IIJTaHOBBIX

KOHTPOJIbHBIX YPOKOB 6

aJIMAHUCTPATHBHO- KOHTPOJBHBIX CPE30B 3
UCCIIeIoBaTeNbCKast IeSTeTbHOCTh_2 YpOKa
yuebHuK «Anredpa 9», C.M.Hukonsckuii, H.H.Pemernukos, A.B. IlleBkuH, «IIpocBenienue»,

2013
Tewmsl, Yucno | Copepxanue no | Ko XapakTepUCTHKa OCHOBHBIX BUJI0OB
BXOJISIIINE B 4acoB TeMaM 1B JIEATEIIbHOCTH y4alluXcs
pasnen OTBOJUM 0
IPOrpaMMbI BIX Ha ya
JNAaHHBIN co
pazzen B
HepaBencrsa 31 JInneiinbie 9 | Pacno3HaBaTh HepaBEeHCTBA MEPBOMA
HEPABEHCTBA C CTETICHH C OJTHUM HEU3BECTHBIM.
OJHUM Pacnio3naBath TMHENHBIC HEPABEHCTBA.
HEU3BECTHBIM Pemats nuHeHBIE HEPABEHCTBA ,
Hepasencrsa 11 | cucTembl TMHEWHBIX HEPABEHCTB.

BTOPOM CTENEHU C

Pewamu nunetinvie nepasencmea ,
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OJHUM
HEU3BECTHBIM
PanmonanbHeie
HEpaBEHCTBA

11

cooepoicawyue HeuzgecmHoe noo 3HaAKOM
MOOYJIAL.

PacniosHaBaTh HepaBeHCTBa BTOPOI
CTETICHH C OJTHUM HEM3BECTHBIM, PEIIaTh
C MCIIOJIb30BaHUEM Tpaduka
KBQIPATUYHON (PYHKIIMH WU C TIOMOIIBIO
OTIpeJIeIICHUS] 3HAKOB KBaJ[PaTHOTO
Tpex4eHa Ha uHTepBanax. Mzobpascams
Ha KOOPOUHAMHOU NIOCKOCIU
MHOIHCECTNBO MOYEK , 3A0A8AEMBIX
HepaseHCmeamu ¢ O8YMsi NepeMeHHbIMU U
UxX cucmemamu.

Pemrate panyoHanbHbIe HEPABEHCTBA MHX
CHCTEMBI METOIOM MHTEPBAJIOB. Pewams
PAYUOHATIbHbIE HEPABEHCMEA U UX
cucmemvl ¢ NOMOWBIO 3AMEHbL
Heu38ecmuo2o. Boiuucisims npouzeooHvle
JIUHEUIHBIX U KBAOPAMUYHBIX (DYHKYULL.
Jlokazvieams uucnogvle HepaseHcmaa.

CreneHpb 4yucaa

15

Oyukuus y=x"
Kopens crenenu 1.

12

®opMmyaupoBaTh CBOMCTBA (PyHKLINUU
y=x" ¢ WwnIocTpanuen ux Ha rpaguke
.QOopMynHUpOBaATh OIIPEAEIIEHUE KOPHS
CTEIICHU U3 YUCJIA, ONIPENEIATh 3HAK
KOPHSI CTEIIEHHU I1, UCII0JIb30BaTh
CBOMCTBA KOPHS JJIsl pELICHMS 3a/1a4.
Haxonuts 3Ha4eHUs KOPHEH, HCTIOIB3YS
TaOJIMIIbI, KATBKYIATOP.

3uamo , umo Kopenb cmenenu n U3 Yucia
, He A8IAUe20Csl CMeneHbo
HamypanibHo20 YUCA, YUCIO
UppayuonanbHoe, 00KAa3bleams
UppayUOHaIbHOCMb KOPHEU 6
HeCI0JICHbIX CUMYAYUSIX.

ITocaenoBaTean
HOCTH

18

Yucnossle
MIOCJIE0BATEIBHOCT
U UX CBOMCTBA
Apudmernueckas
rporpeccust
I'eomerpuyeckas
rporpeccust

[IpuMeHsaTh HHIEKCHBIE 0003HAYCHUS ,
CTPOUTH PEUYEBBIE BHICKA3BIBAHMUS C
WCIIOIb30BaHUEM TEPMUHOJIOTHH ,
CBSI3aHHOU C MOHSTHEM
TOCJIeI0BATEILHOCTH. BEIYHUCIIATH YICHBI
MOCIIE0BATEIBHOCTEN, 3aIaHHOMN
(hopMyI0ii M-uiieHa WIKN PEKKYPEHTHOM
dhopmynoii. M300paxkaTh 4aeHbI
MIOCJIEZI0BATEIHHOCTH TOYKAMU Ha
KOOPJAMHATHOU MJIOCKOCTH.
PacrnioznaBath apudmernyeckyio u
F€OMETPUUYECKYIO MPOTPECCUH TIPU
pa3HbIX crocobax 3agaHus. BeiBomuTh Ha
OCHOBE JI0Ka3aTEeIbHBIX PaCCyKIECHUN
(hopmysel 00IIIETO WieHa
apuMeTHIECKON 1 TeOMETPHIECKON
MIPOTPECCUM, CyMMBI II-NIEPBBIX YICHOB
MPOTPECCUll; pelaTh 3a7auu ¢
HCIO0JIb30BaHKEM 3THX dopmyi. Pematp

30




3aa4ui Ha CJIOXKHBIC IIPOLUCHTEI, B TOM
YHUCJIC 3aga49u U3 peaHLHOﬁ IMPAKTHUKHU.

DJIeMEeHTBI 19 [Tpubnmxenus 6 | Ucnonw3oBarh pazHeie (hOPMBI 3amUCeit
NPHUOINKEHHBI qucen MpUOIMKCHHBIX 3HAYCHUH, JIeIaTh
X BBIYHCJICHH, Kom6unaropuka S | BBIBOJBI O TOYHOCTH MPUOIIMKEHUS 110 UX
CTATUCTUKH, Beenenue B 3anMCH. BBINOIHATH BBIYUCICHHS C
KOMOUHATOPHK TEOPUIO peaIbHBIMU TaHHBIMH. OKPYTIISThH
U U TEOpUH BEPOSITHOCTEH 8 | HaTypaJbHBIC YHCIIA U IECATUIHBIC
BepOSITHOCTEI Ipo6u. BIMOMHATE IPUKHUIIKY U OLEHKY

pe3yabTaTOB BbIUUCIEHUU. [Ipusodums
codepaicamenvhbie NpUMepbL C
UCNONb308AHUEM CPEOHUX 3HAYEeHULl OIS
ONUCaHUus OaHHUBIX.

Pemiate 3amaun Ha nepebop Bcex
BapHAHTOB, HCIOJIb3ysI KOMOMHATOPHBIE
npaBuiia, popMyJibl IEPECTAHOBOK,
pazMenieHui, couetannii. Haxonure
BEPOSATHOCTb CIy4YailHbIX COOBITUH,
CYMMBI, IPOU3BEACHHS COOBITUH.

IloBTOpEeHue 19
Kypca aiare0pbl
7-9

8. KOHTpOJIb YPOBHSA NOCTUKCHUSA IIVIAHUPYEMBIX PE3YyJbTATOB

KoHTponb ypoBHS AOCTHKEHU TITAHUPYEMBIX PE3YJIbTAaTOB OCYLIECTBIISIETCS B
COOTBETCTBUH C CUCTEMOM OLIEHKH IUIAHUPYEMBIX PE3YyJIbTaTOB, IPUHATHIX B OCHOBHOMU
o0Opa3oBaTenbHOI nporpamMme mKoibl U [losio)keHneM o TeKyIlel KOHTPOIEe U MPOMEXYTOUHOU
aTTecTalliu B ILIKOJE.

Cucrema OLIGHKM JOCTMKEHMSI IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHUS OCHOBHOM
0o0pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO 0OIIero o0Opa30BaHUs MPEAIOiaraeT KOMHIEKCHbLI
no0xX00 K ouenke pe3yibmamoeé OOpa30BaHUsS, TMO3BOJSIOUIMI BECTH OLEHKY IOCTHXKEHUS
oOyyaromMuMucsi ~ BceX  TpEX  TIPyNI  pe3ylbTaToB  OOpa3OBaHUS:  JIUUHOCHIHBIX,
MemanpeomMemHvlX i nPeOMemHblXx.

B xoze oLeHMBaHUSA: TEKYILErO, IPOMEXKYTOUHOIO U UTOTOBOTO IIPUMEHSETCS CIEAYIOIIUN
MOJXO/I.

CuctemMa OLIEHKM NpPEAMETHBIX pe3yJIbTaTOB OCBOEHHUS YYEOHBIX IPOrpamMM C Y4ETOM
YPOBHEBOTO MM0/AX0/a, npuHsAToro B CTaHnapTe, MpeanojaraeT BbijejaeHne 0a30BOro ypoBHs
AOCTH/KEHMH KaK TOYKH OTCY€TAa IpPU NOCTPOCHHUM BCEH CUCTEMBI OLIEHKUM U OpPraHU3alUun
VHAUBHUAYaJIbHOIN paboThl ¢ 00y4YaroIUMUCS.

YcTaHaBIMBAIOTCS YETHIPE YPOBHS JOCTHXKEHHMH 00y4aroIerocs:

ba3oBblii ypoBeHb [OCTH:KEHUIl — YPOBEHb, KOTOPBIM JEMOHCTPUPYET OCBOECHHUE
y4eOHBIX JEUCTBUM C OMOpPHOW CHCTEMOM 3HAaHMW B paMKax Juana3oHa (Kpyra) BBLAEICHHBIX
3agad. OBnazieHne 0a30BbIM YPOBHEM SIBIISIETCSI AOCTATOYHBIM JUISl MMPOJIOJKEHUSI 0OyueHus: Ha
clefyroe cryneHn oOpaszoBaHMs. J(ocTmkeHHI0 0a30BOrO0 YpOBHS COOTBETCTBYET OTMETKA
«YAOBIIETBOPUTENBHO» (MM OTMETKA «3», OTMETKA «3aUTE€HOY).

IIpeBblieHre 6a30BOT0 YpOBHS CBHIETEILCTBYET 00 YCBOCHMU OIOPHOW CHCTEMbl 3HAHHM
Ha YPOBHE OCO3HAaHHOI'O IPOM3BOJIBHOTO OBJAJEHUS Y4eOHBIMU JEHCTBUSAMH, a TaKXKE O
KpYyrosope, mupoTe (M u30UpaTeabHOCTH) HHTEPECOB.

JlBa ypoBHsI, NpeBbIMIAIOIINE 0A30BbIIi:

* IOBBIIICHHBIN YPOBEHb JIOCTHKEHUS IUIAHUPYEMBIX PE3YJbTAaTOB, OLEHKA «XOPOILO»
(oTMeTKa «4»);
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* BLICOKHI YPOBeHb [JIOCTHKEHHUS IUIAHUPYEMBIX pE3YJIbTAaTOB, OLIEHKA «OTIMYHO»
(oTMeTKa «5»).

IIoBbIIICHHBIM W BBICOKMM YPOBHM JOCTHXKCHHUS OTJIMYAKOTCA II0 IIOJHOTE OCBOCHHS
IUIAHUPYEMbIX ~ PE3yJbTaTOB,  YPOBHIO  OBJAJAEHUS  y4eOHbIMH  JEHCTBUSIMH U
c(hOPMHPOBAHHOCTHIO HHTEPECOB K TaHHOW MPEAMETHON 00IacTH.

Huxe 6a30BOro BKIIIOYAET TAKXKE J1BA YPOBHSA:

* IOHUKEHHBII YPOBEHb JOCTHKEHUI, OLIEHKA «HEYIOBJIETBOPUTEIBHO» (OTMETKA «2»);

Henoctuxenue 06a30Boro ypoBHs (IOHM)KEHHBIH M HU3KMH YPOBHU JIOCTHIKEHUI)
¢duKcupyercss B 3aBUCHMOCTH OT 00BbEMA M yPOBHS OCBOCHHOTO M HEOCBOEGHHOTO COJAEPIKaHUS
peaMera.

IToHM:KEeHHBIH YPOBeHb TOCTH)XCHUI CBUJETEIHCTBYET 00 OTCYTCTBUU CUCTEMAaTHUECKOM
0a30BOil OJArOTOBKM, O TOM, YTO YYAIMMCS HE OCBOEHO Ja)K€ M IIOJOBHHBI IIAHUPYEMBIX
pe3ysbTaTOB, KOTOpPBIE OCBAaWBAeT OOJBIIMHCTBO OOYYAIOUIMXCS, O TOM, YTO HMEIOTCA
3HAYMTENbHbIE MTPOOEIbl B 3HAHUSAX, AajbHelee oOyueHue 3aTpyaHeHo. [Ipu stom ydammiics
MOJKET BBINOJIHATH OT/EJIbHBIEC 3aJjaHMsl MOBBIIIEHHOTO YpoBHs. JlaHHas rpymnmna yyamuxcs (B
cpeaHeM B xojJe o0ydyeHMs cocTaBistomas okojo 10%) TpebyeT crenualbHOW JUArHOCTUKU
3aTpyAHEHUH B OOy4YEeHHH, MPOOEIIOB B CHCTEME 3HAHMW M OKa3aHWU IleJICHANpaBICHHON
IOMOILY B IOCTUKEHUU 0a30BOr0 YPOBHS.

KoHnTpoJsibHbIe U TecTOBBbIe pa00Thl MMEIOT 3 YPOBHS: 0a30BbIil , NOBbILIEHHBIH 1

BBICOKHH.

Pemenue o 1ocTHKeHUU WIK HEJOCTUKEHUH TUIAHUPYEMBIX PE3YJIbTaTOB MIIM 00 OCBOEHUU
WIA HEOCBOCHMM YYEOHOro MaTepuaja INPUHUMAETCS Ha OCHOBE PpEe3yJIbTaTOB BBINOJHEHUS
3amaHuii  06azoBoro ypoBHs. [lo craHmapTy KpuTepuil JOCTHXKEHHS/OCBOCHHUS Y4eOHOTO
MmarepHaia 3a1aéTcs Kak BbloyiHeHHe He MeHee 50% 3aganuii 6a30BOro ypoBHS WM MOJIy4YEeHUE
50% ot MakcuMaIbHOTO Oaa 3a BBINOJIHEHNE 3aJaH1il 0a30BOTO YPOBHSL.

Cucrema OLIEHKH BKJIFOYAET MPOLEAYPhl BHYTPEHHEW U BHELTHEN OLICHKHU.

BHyTpeHHsIS OlleHKA BKIIIOYAET:

® CTapTOBYIO AMATHOCTHUKY,

® TEKYUIYIO U TEMaTHYECKYIO OLICHKY,

e noprtdonmo,

® BHYTPUILIKOJIbHBIH MOHUTOPUHT 00pa30BaTEIbHBIX JOCTUKEHU,

® [POMEXYTOUYHYIO U UTOTOBYIO aTTECTALINIO 00YUarOIINXCS.

K BHemtHMM npoueaypam oTHOCSTCS:

® TOCYJAapCTBEHHAs UTOrOBas aTTecTaIys,

e HE3aBHCHMas OLCHKA KAYeCTBA OOPA30BAHMS

e MOHHTOPHHIOBBIE MCCIICIOBAHMSA® MYHHIHIANGHOTO, PErHOHANLHOTO H
¢benepaabHOrO ypoBHEIA.
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9. YueOHO-MeTOIHYECKOE U MaTepHAJIbHO-TEXHUYECKOe ol0ecrieyeHune
o0pa3oBaTeIbHOIO Mpolecca

HopmaTuBHBIE JOKYMEHTHI, IPOrPaMMHO-MeTOUYECKOe o0ecneYeHue, J0KAIbHbIE AKThI
1. @enepanbHblil TrocylAapCTBEHHBIM 00pa30BaTENBLHOTO CTaHAApTa OCHOBHOIO —OOIIETro
obpazoBanus (rnpukaz Munobpuayku PD ot «17» nexabps 2010 roga Ne 1897) ¢ usmenenusimu
(mpuka3z Muno6praayku P® ot «29» nekabps 2014 roga Ne 1644);

2. TlpumepHasi OCHOBHast 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO 00IIEro oOpa3oBaHUs
(pemenue denepaibHOTO Y4eOHO-METOAMYECKOTO OOBEIUHEHHUS IO O0IIeMy 0O0pa30oBaHUIO OT
«8» anpens 2015 rona Ne 1/15).

YueOHo-MeTOANYECKHE MATEPHAJIbI

1. YMK

- Aunrebpa. 7 xmacc. B 2 u. U 1. YueObHuk Ui ywamuxcsi oOuieo0pa3oBaTeabHbIX
yupexaenuii / C.M.Hukonbckuit — M : [Ipocsemienue, 2014. — 287 c. : uin.

- Aurebpa. 8 xmacc. B 2 u. Y 1. YuebHuk [y ywamuxcsi oOuieo0pa3zoBaTesIbHbBIX
yupexaenuii / C.M.Hukonbsckuit — M : [Ipocsemenue, 2014. — 215 c. : un

- Aunrebpa. 9 xmacc. B 2 u. U 1. YVuebHuk [yt yyammxcs o01eoOpa3zoBaTebHbBIX
yupexaenuii / C.M.Hukonbckuii. — M : [Ipocsemienue, 2015. — 224 ¢. : un

2. IleyaTHble mocodus

2.1. Kommekt Tabmun «Matemaruka. Anreopa. 7-11 kirace». Harnmsgaoe mocooue / M.
Cnektp-M

2.2. TlopTpeTsl yueHbIX-MaTeMAaTUKOB. JIeMOHCTpallMOHHBIA MaTeprai I mKoisl / M.: Alipuc-
JIngakTuka

3. KomnboTepHbie 1 HHPOPMANMOHHO-KOMMYHHKANMOHHbIE CPeACTBA 00y4YeHust
3.1 DnekrponHoe n3nanue «Matemarnka, 5-11 kmace. [paktukym», 3A0 «1C».

3.2 DnekTpoHHOe u3anue «OTkpbiTas Matemaruka 2.5. @yHkiuu u rpaguxuy, OO0
«DU3NKOH.

4. UnpopmaumoHHbIEe HCTOYHUKH

4.1. http://fcior.edu.ru/ - enuHOE OKHO JOCTYIA K 00pa30BaTeIbHBIM pecypcam [aaTa
obpamenus: 17.06.2021]

4.2. http://school-collection.edu.ru — equnast KoyuteKIHs HUPPOBHIX 00pa30BATEIBHBIX PECYPCOB
[nata oOpamenus: 17.06.2021]

4.3. http://www.fipi.ru/ - penepanpHbIii HTHCTUTYT MEIArOTUYECKUX H3MEPEHUIT: HOPMATHBHO-
npaBoBas 6aza OI'D, oTkpeIThIN OaHK 3amanus OI'D (Maremarnka) [1ata oOparieHus:
17.06.2015]

4.4. http://alexlarin.net/ - uadopmarmoHHas noaaepkka npu moarotoske k OI'D mo Marematnke
[nata obparenus: 17.06.2021]

4.5. http://sdamgia.ru/ - o6pa3oBaTeabHbII MOPTA AJIs MOATOTOBKH K 9K3aMEHaM [1aTa
obpamienus: 17.06.2021]

5. Texuu4eckue cpeacraa

5.1. IlepcoHanbHBIN KOMIBIOTED
5.2. VHTepakTuUBHAS JIOCKa

5.3 [Ipuntep

5.4 Ckanep

6. YueOHO-IpaKkTHYeCKOe 000pyA10BaHUE
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6.1. AyautopHas 1ocka ¢ MarHUTHOM MOBEPXHOCTHIO U HAOOPOM MPUCTIOCOOTICHUN TIst

KPETUICHHST TaOJIHII
6.2. KOMITJIeKT M”HCTPYMEHTOB KJIACCHBIX: JIMHEHKA, TpaHCTIOPTHP, YroiabHUK (30°, 60°),

YTOJbHUK (45°, 45°), nUpKyIb
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KanennapHo TemaTnyeckoe nJiaHupPOBaHue
110 MaTeMaTHKe

Kjacc 8

KOJM4YeCTBO YacoB : Bcero 102; B Heaemto 3

IUIAHOBBIX ~ KOHTPOJIbHBIX YPOKOB

MPAaKTUYECKHUX U Ja00paTOpHBIX paboT

aJIMUHUCTPATUBHO- KOHTPOJIbHBIX YPOKOB

yuebnuk Anredpa C.M.Huxonbckuit, M.K.IToranos, H.H.Pemernukos- M., [Ipoceemenue, 2015 rox
Ha3BaHUE, aBTOP, U3aTeIbCTBO, [0

Ne | nata Tema [1nanupyemble pe3yabTaTbl OCBOSHHSI CpenctBa
JInynoctHbIE MeranpeameTHsbie [IpenmetHbie | 0OyueHwMs
Yy

1 IToBTOpeHue kypca 7 Kiacca
2 IToBTOpeHue kypca 7 kiacca
3 CraproBast KOHTPOJIbHAS

pabota
4 YucaoBble HEPAaBEHCTBA
S) UYuncnoBble HEPABEHCTBA
6 KoopaunaTtHas ocb
7 MHosxecTBa yncen
8 MHoxecTBa uncel
9 JlekapToBa cucTema

KOOP/IMHAT Ha TJIOCKOCTH
10 [Tonatue QpyHKIIUN
11 [Tonstue Gpynkuuum
12 I'paduk ynkumm
13 OyHKIMS y=X, €€ rpaduk
14 OyHKIMS y=X, e€ rpaduk
15 DyHKIUA y=
16 OyHKIUS y=
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17

18
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