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IHosicHUTEABLHAA 3AIIMCKA

PaGouass mporpamMmma mo anredpe ais [/ Kilacca COCTaBJIeHA HAa OCHOBE
CIENYIOUIMX HOPMATHBHBIX [OKYMeHTOB: @enepaibHOro TroCyAapCTBEHHOIO
0o0pa30oBaTeIbHOr0 CTaHAApTa OCHOBHOTO 00IIero oOpa3oBaHHUs, YTBEPKIEHHOIO
npukazoM  MuHoOpHayku  Poccun «O6  yrBepxaeHUM  (erepanbHOro
rOCYJapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO OOIIET0 00pa3oBaHMUSI»
or 17 nexabpss 2010 roma Ne 1897; mpumepHOl OCHOBHOM 00pa30BATEIBHOM
MpOrpaMMbl OCHOBHOI'O 00111er0 0Opa3oBanusi, ogoOpeHHo denepanbHbIM yueOHO-
METOJIMYECKUM OOBEAMHEHUEM IO 00IIeMy oOpa30BaHUIO , IPOTOKOJ  3acelaHus
ot 8 anpens 2015 r. Ne 1/15; npumepHOil IporpaMMbl MO0 MaTEMAaTHKE.S-9 KIIACChI
:MPOEKT.-3-€ u3 ., nepepad.-M.:Ilpocsemenue,2011. (CranmapTsl BTOPOTO
MOKOJICHUSI), OCHOBHOW 00pa30BaTEeIbHOW MPOrpaMMbl OCHOBHOTO  0011Iero
ooOpazoBanus MKOY COILI n.Ilogpe3unxa Ha 2022-2023 y4eOHBIH TrO.,
yTBepxKAeHHON ipuka3zoMm Ne 5729 ot 01.09.2022 r.

['1aBHBIM KOMITOHEHTOM Yy4€OHO-METOJUYECKOTO KOMILJIEKCa SIBISIETCS y4eOHUK
«Anrebpa. 7 ximacc» Astopel: I'. B.JlopodeeB, C. b. CyBopoBa, E.A.bynumoBuy,
JL.B.Ky3nenoBa, C.C.Munaea, JI.O.PocnoBa - M.: «lIIpocBemnienue», 2017,
peKoMeHJ0BaHHBIM MuHKHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanuu.

He.]'lb N3YUYCHHA MATCMATHUKHU B OCHOBHOMU IIKOJIE:

L OBJIAACHHUE CHUCTEMOM MaTE€MaTHUYECKUX 3HAHUM U YMGHHﬁ, H€O6XOI[I/IMLIX JIIs1
IMPUMCHCHUS B HpaKTHI{GCKOﬁ ACATCIIBHOCTH, U3YUCHUSA CMCKHBIX JUCHUILINH,
IMPOOOJIKCHUA O6p330BaHI/IH;

®  HHTe/IEKTyaJbHOe  pa3BuTHe, (QOPMUPOBAHHE  KAa4eCTB  JMYHOCTH,
HEOOXOIMMBIX YEJIOBEKY JJIS MOJHOIICHHOW KU3HH B COBPEMEHHOM OOIIIECTBE:
SICHOCTh M1 TOYHOCTb MBICIIH, KPUTUYHOCTh MBIIUIEHUS, UHTYHIIHS, JOTUYECKOE
MBIIUICHUE, 3JIEMEHThl AJITOPUTMUYECKON KyJIbTYpbl, MPOCTPAHCTBEHHBIX
IpeACTaBICHUMN, CIIOCOOHOCTH K MPEOAOJICHUIO TPYIHOCTEH;

e (dopmMupoBaHue TmpeacTaBJeHHd 00 HIAEIX W METOJAaX MAaTeMaTHKH Kak
YHUBEPCAJIBHOTO SI3bIKA HAYKHA M TEXHUKH, CPEJCTBA MOJCIUPOBAHHUS SIBIICHUN U
IIPOLIECCOB;

e  BOCNHMTAHMEe KYJIbTYphl JIMYHOCTH, OTHOIICHUS K MaTeMaTHKE KaK K YacTH
00IIIeueI0OBeYeCKOM KYJIbTYphl, NMOHUMAaHHE 3HAYMMOCTH MaTEMAaTHKHA IS
Hay4yHO TEXHHYECKOIo Iporpecca

3agauu:

— pa3BUTHE JOTHYECKOTO U KPUTUUECKOTO MBIIIJICHUS; KYJIbTYpPbl peUd, CHIOCOOHOCTH

K YMCTBEHHOMY JKCIIEPUMEHTY;
- (opMHpOBaHHE Yy YYAIIUXCS HHTEIJICKTYAIbHOW YECTHOCTH M OOBEKTHBHOCTH,
CIIOCOOHOCTH K MPEOJOJICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOUIUX U3

OOBIJICHHOTO OIIBITA;



-BOCIIUTAHWE KAYeCTB JIMYHOCTH, OOECIIEUMBAIOIINX COIHAIBHYI0O MOOWMIBHOCTS,
CIIOCOOHOCTh MMPUHUMATH CAMOCTOSITCIIBHBIC PEIIICHHUS,

-(opmMupoBaHUe KaueCTB MBIIUICHHUSA, HEOOXOIUMBIX ISl aflanTallii B COBPEMEHHOM
MH(OPMAIITMOHHOM OOILIECTBE;

- pa3BUTHE HHTEpPEcCa K MaTeMaTHYeCKOMY TBOPYECTBY M MaTEeMaTHYCCKUX
CIIOCOOHOCTEI;

-popMupoBaHHEe TIPENCTABICHUNA O MAaTEMAaTHKE KaK YacTH OOIIEYeIOBEYCCKOMN
KyJbTYphlI, O 3HAYMMOCTH MATEMAaTHKH B Pa3BUTHH IHUBWJIN3AIUU U COBPEMEHHOTO
00I11eCTBa;

-pa3BUTHEC MPEJCTABICHUN O MaTeMaTHKE Kak (opMe OmMCaHWs M METOJE TO3HAHUS
JEHCTBUTEIIBHOCTH ,CO3J/aHUE YCIOBHH JIJIsi IPUOOPETECHUS MTEPBOHAYAIBHOTO OIThITA
MaTEMaTHYCCKOTO MOJICTUPOBAHMS;

-popmupoBaHue 00IMMUX CIIOCOOOB MHTEIICKTYAIbHOW JCATEIBHOCTH, XapaKTePHBIX
JUISI MaTeMAaTUKH W SIBIISIOIIMXCS OCHOBOW IO3HABATEIBHON KYJIbTYpbI, 3HAUMMOMU
JUTS pa3JIMYHBIX Chep YETOBCUCCKON JIeITeILHOCTH;

-OBJIQJICHUC MAaTEMaTUYECKHUMHM 3HAHUSAMH M YMCHHSIMH, HEOOXOAUMBIMH IS
NPOJOJKEHUST O00pa30BaHMS, HW3YYCHHS CMEXKHBIX JUCIUIUIMH, TPUMCHCHUS B
ITOBCEIHEBHOM KU3HH;

-co3manne  (QyHAaMeHTa JUII  MaTeMaTHYeCKOro  pa3BUTHSA, (DOPMUPOBAHHS

MCXaHU3MOB MBIIIJICHHA, XapAKTCPHBIX JIA MaTeMaTHYeCKOMN ACATCIIBHOCTH.

O61mas xapakTepucTuKa y4e0HOr0 nmpeaMera
CopepxaHrue KypcoB MAaT€MAaTHKH S5—6 KJIaccoB, anreOpsl u reomerpuu 7-9

KJIACCOB OOBEAMHEHO KAaK B MCTOPUYECKU CIIOXKUBIIUECS JHHUHM (YUCIIOBasi,
anredpandeckasi, reoMeTpudeckas, (yHKIIMOHAIbHAS U Jp.), TAK © B OTHOCHTEIBHO
HOBBIE (CTOXACTUYECKAs JIMHUS, «peaibHasi MareMaTuka»). OTIeNbHO NpPEe/ICTABICHBI

JIMHUA CHOKCTHBIX 3aaa4, HCTOPHUUYCCKAs JIMHHUA.

Inemenmol meopuu MHOHCECHE U MAMEMAMUYECKOU 102UKU
Cornacao @I'OC ocHOBHOTO 00111€T0 00pa30BaHMs B KypC MaTEeMaTHKH BBEJICH

pazaen «Jlorukay», KOTOpBIA HE MPEANOJIAraeT AOMOJHUTEIBHBIX YaCOB HA W3YYEHUH
U BCTPAWBAETCS B pa3IMUHbIE TEMbl KYpCOB MaTeMaTUKU W HUHPOPMATUKU U

npeaBapACTCsa O3HAKOMIICHUEM C 3JICMCHTAMHU TCOPHUH MHOKCCTB.



MHokecTBa U OTHOIIEHUSI MeK1y HUMH

MHOXECTBO, Xapakmepucmuuyeckoe C80UCMBO  MHOMCECM8d,  DIEMEHT
MHOXECTBa, Nycmoe, KOHeyHoe, OeckoHeuHoe MHodcecmgo. [logMHOKECTBO.
OTHoONIEHUE TPUHAIIEKHOCTH, BKIIOUECHUS, PABEHCTBA. JIEMEHThI MHOXECTBA,
crocoObl  3alaHUsl MHOXECTB, pPACNO3HABAHUE NOOMHONCECME U  DJIeMEHMO8
NOOMHONCECME C UCHONb30BAHUEM KPY208 Diliepa.

Onepanumn HAJX MHOKECTBAMHU

[lepeceuenue u 00beAMHEHNE MHOXKECTB. Paznocmv mHodCecm8, dononnenue
MHOdcecmea, Mnmepnpemayus onepayuii HA0 MHOMCECMBEAMU C NOMOWbIO KPY2O08
Dunepa.

JIeMeHTbI JIOTUKH

Onpenenenue. YTBepxkaeHUs. AKCHOMBI W Teopembl. Jloka3aTenbCTBO.
JlokazaTenbCTBO OT TmpoTUBHOro. Teopema, oOpatrHas pganHou. Ilpumep w
KOHTPIIpUMED.

Boicka3biBaHus

NctuHHOCT, MW JIOKHOCTH  BBICKa3biBaHWs.  ClooicHble U npocmole
svickasvleanus. Onepayuu HAO BbICKA3LIBAHUAMU C UCNOAb308AHUEM JIOSUYECKUX

C6A30K. U, UlU, He. Ycnoesnuvie vickaszvieanus (MMI’ZJZZ/IKCZL,[MM).

YpoBeHb u3yueHHsi yieOHOro MaTepuaia — 6a30BbIil.

[Ipeamer «Anrebpa » OTHOCHTCS K oOpa3zoBaTeilbHON oOjacTu «MaTemMaTuka u
uHpopMaThKa». YUeOHBIM IIJIJAaHOM IIKOJBl Ha HU3y4deHHe anreOpel B 7 Kiacce
npeaycmorpeno 102 gaca u3 o0s3aTeIbHON YacTH yueOHOTO IJIaHa.

Ilnannpyembie pe3yibTaThl OCBOCHUS MIPpeAMeTa
1. JInyHOCTHBIE Pe3yabTAThl OCBOEHHSI IPOrPAMMBI :

1) BocmUTaHWUE POCCUHCKON TpakIaHCKOHW HWIACHTHYHOCTH: IAaTPUOTU3MA,
yBaxkeHHsI K OTedecTBy, MPOILLJIOE MU HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoja
Poccun; oco3Hanme cBOEM ATHUYECKOW NMPUHAIJIEKHOCTH, 3HAHUE HCTOPHH, S3BIKA,
KYJIbTYpbl CBOEr0 HapoOJla, CBOETO Kpas, OCHOB KYJIbTYPHOI'O HACJIeAus HapOIOB
Poccum wm denoBeuecTBa; yCBOEHHME T'yMaHUCTUYECKHX, JE€MOKPATUYECKHX U
TPAIUIUOHHBIX  I[EHHOCTEH  MHOTOHAIIMOHAJIBHOTO  POCCHUIHCKOTO  OOIIECTBA;
BOCIIMTAaHHE YyBCTBA OTBETCTBEHHOCTH U J1ora nepen PoanHoi;

2) GopMUpOBaHUE OTBETCTBCHHOT'O OTHOINCHUS K YYCHHUIO, TOTOBHOCTH U
CrOCOOHOCTH OOYyYaKIIMXCSI K CaMOpPa3BUTHUIO M CaMOOOpPA30BAHMI0 Ha OCHOBE
MOTHUBAllMM K OOYYEHHWIO W TO3HAHMIO, OCO3HAHHOMY BBIOOPY U IIOCTPOCHHIO
JNajdbHEWed WHIMBUIYaJbHONU TPAeKTOpPUU OoOpa3oBaHuUsl Ha 0aze OPUEHTUPOBKU B
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Mupe mnpodeccuii U NpodhecCHOHANBHBIX MPEANOYTEHUN, C y4YETOM YCTOHYUBBIX
MMO3HABATEILHBIX WHTEPECOB, a TAKXKE HA OCHOBE (POPMUPOBAHUSA YBAKHUTEIHLHOTO
OTHOIICHUS K TPYAY, PA3BUTHS OIBITA YYaCTHUS B COITUATBHO 3HAUNMOM TPYIIC;

3) bopMupoBaHHE  IEJIOCTHOTO  MHPOBO33PCHHS,  COOTBETCTBYIOIIETO
COBPEMECHHOMY ypOBHIO  pa3BUTHUS HAyKu MW  OOIIECTBEHHON  TPaKTHKH,
YUUTBHIBAIOMIETO COIMAIIBHOE, KYJbTYPHOE, SI3bIKOBOE, IyXOBHOE MHOTOOOpasue
COBPEMEHHOT'0 MHPA;

4) hbopMHUpPOBaHHE OCO3HAHHOTO, YBAXHUTECIBHOTO MW J00POXKEIATEITHLHOIO
OTHOIICHHUS K JPYroMy YEJOBEKY, €ro MHEHHIO, MHPOBO33PCHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JHAJIOT C JPYTMMH JIIOJbMH H  JIOCTHUTaTh B HEM
B3aMMOIIOHUMAaHHSI;

5) ocBOoeHHE COLMAIBHBIX HOPM, IMPaBWI TOBEACHHS, poyied ©u  ¢dopm
COIMAJILHOM JKM3HM B TPYMIaxX M COOOIIECTBAX, BKIIOYAs B3POCIBIC M COIHMAIIbHBIC
coO0OI1IeCTBa;

6) pa3BUTHE MOPAJILHOIO CO3HAHUS U KOMIICTCHTHOCTH B PEIICHHUH MOPaJIbHBIX
npo0JIeM Ha OCHOBE JTMYHOCTHOTO BhIOOpPA, (hOPMUPOBAHKME HPABCTBCHHBIX YYBCTB U
HPABCTBEHHOTO IOBEJCHUSA, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHBIM TTOCTYIIKaM;

7) bopMupoBaHHe KOMMYHHUKATHBHOH KOMIICTEHTHOCTH B OOIICHHUH H
COTPYIHUYECTBE CO CBEPCTHUKAMH, JETbMH CTapIIero M MIIAJIIEr0 BO3pacTa,
B3pOCJIBIMH B TIpoliecce 0oOpa3oBaTeIbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-
UCCJIeI0BATEIbCKOM, TBOPUECKOM U IPYTUX BUIOB ACSATEIBHOCTH;

8) dhopMupoBaHUe IIEHHOCTH 30POBOI0 U 0E€30MMacCHOr0 00pasa KU3HHU.

2. MeTanpeaMeTHble pe3yJbTaThl OCBOCHUS MPOrPAMMBI
PeryastuBusbie YY /|

1) yMeHHe CaMOCTOSITEJbHO OMpPEICNIATh IEJIU CBOCTO OOYYeHHs, CTaBUTh W
dbopmynupoBaTh I ceOsl HOBBIC 3a7auu B yu4€0e M MO3HABATEIbHON JEATEIbHOCTH,
pa3BUBaTh MOTHBBI U MHTEPECHI CBOEH MTO3HABATENBHO €SI TEIHHOCTH;

2) yMEHUE CaMOCTOSITCIIbHO TUTAHHPOBATh IMYTH JIOCTIDKEHUS IIEJICH, B TOM
quclie albTePHATHUBHBIC, OCO3HAHHO BBHIOMpATh Hambosee 3HEKTUBHBIE CIOCOOBI
pelieHns y4eOHbIX U MTO3HABAaTEIbHbIX 3a]1ay;

3) yMEHHE COOTHOCHUTH CBOHM JICWCTBUS C IUIAHHPYEMBIMH pE3yJIbTaTaMH,
OCYLIECTBIIATh KOHTPOJIb CBOEH AESATEILHOCTU B MPOIECCE JOCTHKEHUSI pe3yJIbTara,
OTIPEJIEISITh CIIOCOOBI JIEWCTBUN B PaMKax MPEIJIOKECHHBIX YCIOBUN U TpeOOBaHMIA,
KOPPEKTUPOBATH CBOU JIEMCTBUS B COOTBETCTBUHU C U3MEHSIOLICHUCS CUTYyalUEeH;

4) ymeHuE OIICHWBATh NPABWIHHOCTH BBIMOJHEHUS ydeOHOU 3amayw,
COOCTBEHHBIE BO3MOKHOCTH €€ pEeIlICHHUS;

5) BajieHue OCHOBAaMH CAMOKOHTPOJIS, CaAMOOIICHKH, TPUHATHS PEUICHUH H
OCYIIECTBIICHHUS] OCO3HAHHOI'O BHIOOpa B yU€OHOM M MO3HABATEILHOM JI€SITEIHH OCTH;

ITo3naBaTenbHbIE YY ]|

6) yMeHHEe ONpeAeNATh IOHATHS, CO37aBaTh OOOOICHUS, YCTaHABIUBATH
aHaJIOTUH, KJIacCU(UIIMPOBATH, CAMOCTOSATENIBHO BHIOMPATh OCHOBAHUS U KPUTEPUHU

3)



ULl KJIacCU(UKALMKM, YCTaHABIMBATH IMPUYMHHO-CIEIACTBEHHBIE CBSI3H, CTPOUTH
JIOTUYECKOE PACCYXKJECHUE, YMO3aKIOUYeHUE (MHAYKTUBHOE, NEIYKTUBHOE M IIO
aHAJIOTMM) U JIeJaTh BbIBOJIbI;

7) yMeHue co3laBaTh, MNPUMEHATh U MpPeoOpa3oBbIBATh 3HAKU U CHUMBOJIBI,

MOJIENIA U CXEMBI JUIsl pelIeHUs1 yUeOHBIX U TO3HABATEIbHBIX 33]1a4;

8) cMbIciioBOe uTeHHE (YMEHUE HAaXOJUTh B TEKCTEe TPeOyeMmyro MH(OPMAINIO
(B COOTBETCTBHUM C LEISIMU CBOEH NEATEIbHOCTH); OPUEHTUPOBATHCS B COAEPIKaHUU
TEKCTa, [OHUMAaTh LEJOCTHBIH CMBICA TEKCTa, CTPYKTYPUPOBAaTh  TEKCT;
YCTaHABJIMBATh B3aMMOCBS3b ONUCAHHBIX B TEKCTE€ COOBITHUM, SIBJIIEHUN, MPOLIECCOB;
PE3IOMUPOBATH TJIABHYIO UJACI0 TEKCTa; MPeoOpa3OBbIBATh TEKCT, «IEPEBOJS €T0 B
IPYTYI0  MOJAJbHOCTb,  HMHTEPIPETUPOBATH  TEKCT  (XYAOKECTBEHHBIH U
HEXY0’KECTBEHHBIN ); KPUTUYECKU OLIEHUBATDH COZiepKaHue U (OpMYy TEKCTa);

KommynukaTtuubie YV /|

O) yMeHHE OpraHU30BBIBATH  YUEOHOE COTPYIHHUYECTBO U COBMECTHYIO
JEeSTENbHOCTh C YUYUTEIEM U CBEpCTHUKaMU; paboTaTh MHAUMBUYAIBHO U B TPYIIIE:
HaXOAUTh OOIIee pEelIeHWe W pa3pelniarb KOH(JIMKTHI Ha OCHOBE COTJIaCOBaHUS
NO3UIUHI U yu€Ta UHTEPECOB; (POPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE
MHEHHE;

10) ymMeHue OCO3HAHHO HCIOJIB30BaTh PEYEBbIC CPEICTBA B COOTBETCTBUU C
3a/layeil KOMMYHHMKAIlMU JJI BBIPA)KEHUS CBOMX YYBCTB, MBICIEH U MOTPEOHOCTEN;
IUTAHUPOBAHUS U PETYJISILUU CBOEH NEATEIBbHOCTH; BIJIAJICHUE YCTHOW M MUCBMEHHOU
pEeYbI0, MOHOJIOTUYECKON KOHTEKCTHOHN PEUbIo;

11) popmupoBaHue u pa3BUTHE KOMIETEHTHOCTH B OOJIACTH HCIIOJIB30BaHUS
MH(POPMAIIMOHHO-KOMMYHUKaMOHHBIX TexHoJorul (nainee MKT— komnerenuun);

3. IIpeaMeTHbBIE pe3yabTAThl OCBOEHHS NMPOTPAMMBI:

e OnepupoBaTh Ha 6a30BOM ypOBHE! MNOHATUAMH: MHOKECTBO, DIIEMEHT

MHO>K€CTBA, MOJIMHOKECTBO, MPUHAJICKHOCTD;

® 3aJ1aBaTh MHOXXECTBA MEPEUNCICHUEM UX DJIEMEHTOB,;

® HaXOJWTh TepecedycHue, OOBECIMHEHHE, ITOJMHOXECTBO B IMPOCTEHIITUX
CUTYyaIMsIX
B noBce1HeBHOI KM3HU M IPHU U3YYEHHH APYTUX MPeAMETOB:

® DACMO3HABATH JIOTHUECKHU HEKOPPEKTHBIE BHICKA3BIBAHUS

Yucaa

1 3neck n nanee — pacno3HaBaTh KOHKPETHEIE IIPUMEPHI OOIMX IIOHATHIA 110
XapaKkTEPHBIM MTPU3HAKAM, BBIITOJIHATH AEHCTBUSA B COOTBETCTBUM C ONPEACICHUEM
U MIPOCTEHIIIMMU CBOMCTBAMU MOHSTHI, KOHKPETU3UPOBATH MPUMEPAMU 00IIUE

IIOHATHA.



e OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSIMU: HATYypaJbHOE YHCIIO, LEI0E
YKCII0, OOBIKHOBEHHAs APOOb, AECATUYHAS APOOb, CMEIIAHHOE YUCIIO0, PAllMOHAIBHOE
YUCIIO;

® CIIOJIL30BaTh CBOWMCTBA YMCEJI M IpaBWIa NEUCTBUM C pPalMOHAIbHBIMU
YUCJIaMU IIPYU BBIITOJTHEHUY BBIYNCIIEHU;

BBIITOJIHATH OKPYTJIEHHE PALIMOHAJIBHBIX YMCENl B COOTBETCTBUU C ITPABUJIAMH;

® CpaBHMBATH PALlMOHAIBHBIC YUCIIA.

B noBcegHeBHOM KU3HU M NIPU U3YYCHHUHU APYTHX NPeIMETOB:

® OILICHHUBATh PE3YIbTAThl BEIUMCIECHUN IPU PEIICHUN NIPAKTUYECKUX 3a/1a4;

® BBINOJHATH CPABHEHUE YUCET B PEATIBHBIX CUTYalIUSIX;

® COCTaBJIATh YWCIIOBBIE BBIPAXKEHUS IPU PEIICHUM NPAKTUYECKUX 3ahad U
3a/1a4y U3 IpYrux y4eOHbIX MPEIMETOB
CratucTuka v TeOpHs BEPOSITHOCTEH

e [IpencraBnarh naHHbIE B BUJE TaOIUI, AUArpamwm,

® YUTaTh MHPOPMALIUIO, PEJCTABICHHYIO B BUJIE TAOJIHUIIbI, TUarPAMMBI,.
TexcroBble 3a1a4n

e PemiaTb HECIOXKHBIE CIOKETHBIE 3aJayd  pas3HbIX THUIIOB Ha BCE
apuMeTHIeCcKue IeCTBUS;

® CTPOUTH MOJIETh YCIIOBUS 3a/1ayd (B BUJE TaOJIMIbI, CXEMbl, PUCYHKA), B
KOTOPOM J1aHbl 3HAYEHHUSI JBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYHUH, C LIEJIBIO IIOMCKA
peLIeHUs 3aa4u;

® OCYILECTBIATH CIIOCOO MOMCKA pEIIeHHs 3a/adi, B KOTOPOM pacCyKICHHE
CTPOUTCS OT YCJIOBHSI K TPeOOBAHUIO WIIH OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PELICHUS 3a1a4u;

® BBIICIIATH ATAIlbl PELICHU 3a/1a4H;

® HHTEPIPETUPOBATH BBIYHUCIUTEIBHBIE PE3YyJbTaThl B 3aJaye, UCCIEAOBATh
IIOJIy4YEHHOE PELICHUE 3a/1a4H;

® 3HATh pa3jInu4he CKOPOCTEN 0OBEKTA B CTOSIYEH BOJAE, MPOTUB TEUEHUS U MO
TEYEHUIO PEKU;

¢ PCIIATh 3aJa4i Ha HAXOXKJACHHUC YaCTH YHCJIa 1 YHUCJIa 110 €0 4aCTu,



e pemaTh 3ajlaud pa3HbIX TUMOB (Ha pabOTy, Ha TMOKYIKH, Ha JIBUKEHUE),
CBSI3bIBAIOIINX TPU BEJIMUMHBI, BBIACIATH 3T BEJIMUUHBI U OTHOILICHUS MEXKTy HUMU;

® HAaXOJWTh NPOILEHT OT YHUCJIAa, YHUCIO MO MPOLEHTY OT HEro, HaXOAUTh
MPOIICHTHOE OTHOILIEHWE JABYX UYHCEJ, HAaXOAWTh MPOIEHTHOE CHUXXEHUE WIIH
MIPOIICHTHOE TTOBBIIICHUE BETUYUHBI;

® peliaTh HECIOXKHBIC JIOTHYECKUE 3a]]a4l METOJOM PACCYKICHUN.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX MPeIMETOB:

® BBIJBUTaTh THUIIOTE3bl O BO3MOXKHBIX MPEACIBHBIX 3HAUYCHHUSIX HCKOMBIX
BEJIMYMH B 337a4e (JenaTh NPUKUIKY)
HUcropuss MmaTeMaTUKHU

® OIKCHIBATh OTJICJIbHBIC BBIJAIONIUECS PE3YJbTaThl, TMOJYYECHHBIE B XOJE
Pa3BUTHS MaTEMAaTHUKHN KaK HAYKH,

® 3HATh NPUMEPhl MATEMAaTHUYECKUX OTKPBITUH M WX aBTOPOB, B CBSA3U C
OTEYECTBEHHOM U BCEMUPHON UCTOPUEN
BBINyCKHUK HAy4YMUTCS B 7 Kjacce (AJ1s KCN0/Ib30BaHUSA B NOBCEJHEBHOM )KU3HU
U o6ecreyeHs1 BO3MO>KHOCTH YCIEMIHOT0 NPOAOKEHUSI 06pa30BaHUs Ha
6a30BOM YpPOBHeE)
Yucaa

e OrnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSIMU: HATYpaIbHOE YHCIIO, LEJI0e
YHUCJI0, OOBIKHOBEHHAS APOOb, NeCATUYHAS IPOoOh, CMEIIaHHAs APOOk, pallioOHaIbLHOE
YHCIIO;

® HCIIOJIb30BaTh CBOMCTBA YHWCEN M MpPABWJIA JIEMCTBUUA IPU BBINOJIHEHUHU
BBIYHCJICHUI;

® CHOJIb30BaTh MPHU3HAKHU ACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU
BBIYMCIICHUH U PEILICHUH HECJIOKHBIX 3a/1aY;

® BBIMNOJHATH OKPYIJICHHE PpAIMOHAJIBbHBIX YHCET B COOTBETCTBUM C
MpaBUIaMU;

® CpaBHHUBATh YHCIIA.
B noBce1HeBHOI KM3HU M IPH U3YUYEHHH APYTUX MPEAMETOB:

® OIICHUBATh PE3YJbTAaThl BEIYUCICHUMN IIPU PEIICHUH TPAKTUYECKUX 3a/1a4;

®  BLIIIOJHATH CPABHCHHUC YHUCCII B PCAJIbHBIX CUTYyAllUAX



® COCTaBJSITh YMCIOBBIE BBIPAXKEHUS MPU PEHICHUU MPAKTHUUECKUX 3a/ad U
3a/1a4y U3 Apyrux y4eOHbIX PEAMETOB
ToxaecTBeHHBIE TPeodpa3oBaHUA

e BroIOTHATH HECHOXKHBIE MPeoOpa3oBaHUsl i BBIUMUCICHUS 3HAUYCHUUN
YHCJIOBBIX BBIPQXKEHUH, COJEPKAIUX CTEIIEHU C HaTypaJbHbIM MOKa3aTeJeM,;

®  BBHINIOJIHATH HECIOXXHBIE TPEOOPa30BaHUs LENbIX BBIPAXKEHUN: pacKPhIBATh
CKOOKH, IPUBOJIUTH MOJO0HBIE CllaraeMbI¢;

® JCIOJB30BaTh (POPMYJNBI COKPAIIEHHOIO YMHOXEHHUS (KBaJpaT CYMMBI,
KBaJpaT Pa3HOCTH, Pa3HOCTb KBAJAPATOB) /JIs YNPOIIECHUS BBIYMCICHUA 3HAYEHUN
BBIPAKCHUM;.
YpaBHeHUS M HEPABEHCTBA

e OnepupoBaTh Ha 0a30BOM YpOBHE TMOHSTHSIMHU: PABEHCTBO, YHCIOBOE
PaBEHCTBO, YpaBHEHUE, KOPEHb YPABHEHHUS, pEUICHUE YpaBHEHUS, HEPABEHCTBO;

® TIPOBEPSATH, ABISAETCS JIU JAHHOE YHUCIIO PEIICHUEM YpaBHEHUS
B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

® COCTaBIsATh M pelaTh JHMHEHHBbIE YpaBHEHHsS IpU pELICHHH 3a/aad,
BO3HUKAIOUIUX B JIPYTUX YYEOHBIX MpeaMeTax
DOyHKUUHA

® HaXOAWTh 3HAUCHHUE PYHKIIUHU O 33JaHHOMY 3HAYEHHUIO apTyMEHTA;

® HaxOJAWTh 3HAYCHUE apryMeHTa IO 3aJlaHHOMY 3HA4YEHUIO (PYHKIIUU B
HECJIOKHBIX CUTYalUAX;

® ONpEAeNATh MOJIOKEHUE TOUYKH N0 €€ KOOpAUHATAM, KOOPJUHATHI TOUKH I10
€€ IMOJI0KEHUIO Ha KOOPIMHATHOU TUIOCKOCTH;

® CTpouTh rpaduK JIUHEHHON QYHKIINH;

® TIPOBEPSTH, SBISACTCA JU JAHHBIA rpapuk rpadukoM 3alaHHON (YHKIUU
(JIuHeHO, 00paTHOI MPOMOPIUUOHATBEHOCTH);
B noBceHeBHOIM *KU3HU M NIPU U3YYEHHUH APYTUX NMPeIMETOB:

® UCIOJb30BaTh I'pa)MKH peajbHbIX MPOLIECCOB

® UCIOJb30BaTh CBOMCTBA JUHEWHOW (PYHKIUU U €€ TpaduK MpU PEIICHUU

3a/1a4 U3 APYrux y4yeOHBIX MPEIMETOB



CraTucTHKa U TeOPHUsi BEPOSITHOCTEN MOCTABUTH MOCJIe TEKCTOBBIX 32124, KaK €
CoJep:KaHUM.

e lImeTh mpenacTaBIeHNE O CTATUCTUYECKUX XapAaKTEPUCTHUKAX, BEPOSITHOCTU
CIIy4aifHOTO COOBITHSI, KOMOWHATOPHBIX 3aa9ax;

® TIPEICTaBIATH JAaHHBIC B BUJIE TAOJHII, TUarpamMmm, Tpad)uKos.;

e uuTaTh WHPOPMAIHUIO, MPEACTABICHHYIO B BHJIEC TAOJUIIBI, JTHArPaAMMBI,
rpaduxa;

® OMNpeAcNiiaTh OCHOBHBIC CTaTUCTHYCCKHUE XapPaKTEPUCTUKH YHCIOBBIX
HaOOpOB;

® OIICHUBATh BEPOATHOCTH COOBITHS B IPOCTEUIITUX CITydasX;
B noBceqHeBHO¥ KM3HU M IPHU M3YYeHHUH APYTUX MPEAMETOB:

® OIICHWBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOJIOM Tepedopa;

® UMETh TMPEACTABICHHE O POJM  TPAKTHYECKH  JIOCTOBEPHBIX W
MaJIOBEPOSITHBIX COOBITHH;

® CpaBHUBATh OCHOBHBIC CTAaTHCTUYECKUE XAPAKTEPHCTHUKH, TOTYYCHHBIC B
IpoIlecce PeIIeHUs TPUKIIATHON 3a/1a4ur, U3YUCHUS PEATbHOTO SIBJICHHUS,

® OICHUBATh BEPOSTHOCTHh PEANBHBIX COOBITUH W SBICHUH B HECIOKHBIX
CUTYaITUSIX
TexcroBble 3a1aun

e Pemare HeCIOXHBIC CIOKETHBIC 3aJayll pa3HbIX THIIOB Ha BCE
apupMeTHICCKHE JEeHCTBU;

® CTPOUTH MOJIEINb YCIOBHS 3a7a4d (B BUIEC TaOIHUIIbI, CXEMbI, PUCYHKA WU
ypaBHEHUS), B KOTOPOH JaHbl 3HAUYCHUS ABYX M3 TPEX B3aUMOCBSI3aHHBIX BEIIUYWH, C
1[eJIbI0 TTOMCKA PEIICHHMS 3a1a4H;

® OCYIIECTBIIATH CIIOCO0O MOMCKA PEHICHUS 3a]aqd, B KOTOPOM PaCCyKIECHHE
CTPOUTCS OT YCJIOBHSI K TPeOOBAHUIO WM OT TPEOOBAHUS K YCIIOBHUIO;

® COCTaBIISATH IJIAH PEIICHUS 33/1a4H;

®  BBIJICTISATH ATAIBI PEIICHUS 3a]a4H;

® HWHTEPIPETUPOBATH BHIYUCIHUTEIBHBIE PE3yJbTAThl B 3aja4e, UCCIEIOBAThH

IMOJTYUYCHHOC PCIICHUC 3ada4u,
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® 3HATh pa3juyue CKOPOCTe 00BEKTa B CTOSIUEH BOJE, MPOTUB TEUEHUS U IO
TEUEHHIO PEKU;

e pelaTh 3a/1a4d Ha HaXOXJACHUE YaCTH YUCJIa U YHCIIA TI0 €r0 YacTH;

e pelaTh 3aJayd pa3HbIX TUIOB (Ha paldOTy, HAa MOKYIKH, HAa JIBUKEHUE),
CBSI3BIBAIOIINX TPU BEJIUYUHBI, BBIICISTh 3TH BETUYUHBI U OTHOLICHHS MEXKIY HUMU;

® HAXOJAUTh MPOLEHT OT YHUCIA, YUCJIO MO MNPOLEHTY OT HEro, HaXOJHUTh
MPOLUEHTHOE CHUYKEHUE WUJIU MPOLIEHTHOE MOBBIIICHUE BETUYUHBIL;

® pelaTh HECIOKHBIE JJOTUUECKUE 3a1a4l METOJIOM PACCYKICHUM.
B noBce1HeBHOI KM3HU U P U3YUYEHHH APYTUX MPEAMETOB:

® BbIIBUTaTh TUMOTE3bI O BO3MOXHBIX MPEEIbHBIX 3HAYECHUSIX MCKOMBIX B
3a/laye BEJIMYMH (JeaTh MPUKUJIKY)
HUcropust MaTeMaTUKHU

e OnucelBaTh OTACIbHBIC BBIJIAIOIIMECS PE3YJIbTAThI, MOJYYCHHBIE B XOJ€
pa3BUTHSI MATEMATUKH KaK HAYKU;

® 3HAThb INPUMEpPHl MATEMAaTUYECKUX OTKPBITHM M HX aBTOPOB, B CBSI3H C
OTE€YECTBEHHOW U BCEMUPHON HUCTOPUEH;

® [IOHMMAaTh POJIb MAaTEMATHKHU B pa3BUTUH Poccun
MeToabl MAaTEMATUKH

e BriOupaTe MOAXOASIIMK W3yYEHHBIH METOA ISl PEIICHUH H3yYEeHHBIX
TUIIOB MAaTEMaTUYECKUX 3a/1aY;

e [IpuBOAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYKAIOIIEH
JNEUCTBUTEIIBHOCTU U MPOU3BEAECHUSIX UCKYCCTBA.
BbINyCKHUK NOJIYYUT BO3MOKHOCTb HAYYHUThCA B 7KJ1acce AJis o6ecrneyeHust
BO3MO>KHOCTH yCIENIHOT0 NPOJ0KeHHsl 06pa3oBaHUs HA 6a30BOM U
yI/yGJIEHHOM YPOBHSAX

Yucaa

e Onepuposamv  NOHAMUAMU:  MHOJCECNEO  HAMYPALbHBIX — YUcel,
MHOJICECTNBO YeNblX HUCE]l, MHONCECME0 PAYUOHANbHBIX YUCeN, 2e0MempudecKasl
uHmepnpemayus HamypaibHbiX, YeavlX, pAYUOHAIbHbBIX,

®  noOHUMamsv U OOBACHAMbL CMbICA HO3UYUOHHOU 3ANUCU HAMYPATLHO2O

uucaa,
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®  GLINOJHAMb GLIYUCIEHUS, 8 MOM YUCle C UCHOIb308AHUEM NPUEMOB
PAYUOHATLHBIX GLIYUCTICHUU,

®  GLINOJHAMb OKPY2IeHUe PAYUOHATbHBIX YUCETL C 3d0AHHOU MOYHOCMbIO,

®  CpPAsHUBAMb PAYUOHATbHBIE YUCIA,

®  NpPeoCcmasiAmb pAYuOHAIbHOE YUCIO 8 8UOEe 0eCAMUYHOU OpoOU

®  YNOpsA0OUUBAMb YUCAA, 3ANUCAHHbIE 8 BUOe 0DLIKHOBEHHOU U 0eCAMUYHOU
opoou,

o naxooume HOJ/[ u HOK uucen u ucnonv3oeamos ux npu peuleHuu 3a0au.

B noBceqHeBHO KM3HU M TP M3YyYeHHUH APYTUX MPEAMETOB:

® NpUMEHAMb NPASUIA  NPUOTUNCEHHBIX — BbIMUCACHUU NpU  peuleHuu
NPAKmMuyecKux 3a0ay u peuleHuu 3a0ay Opyaux yueonHvix npeomemaos;

®  GLINOJHAMbL  CPABHEHUe  Pe3VIbMAaAmos  BbIYUCICHUU NpU  peuleHuu
NPAKMUYecKux 3a0a4, 8 mom 4ucie nPUOIUNCEHHLIX BbIYUCTEHULL,

® cocmasiamv U OYEHUBAMb  YUCTIOBblEe  GbIPAICEHUS NpU  peuleHuu
NPAKMUYecKux 3a0a4 u 3a0ay u3z opy2ux y4eonvix npeomemos;

®  3anucvlBamv U OKPY2IsAMb HUCLOBble 3HAYEHUS PeanlbHbIX GelUdUH C
UCNONIL308AHUEM PAZHBIX CUCTEM UBMEPEHUS
ToxnecTBeHHBbIE MPEOOPA3OBAHHUS

o  Onepuposamv NOHAMUAMU CIENEHU C HAMYPATbHLIM NOKA3AmeleMm,

®  GLINOJHAMbL  NPeoOPA306aAHUS  YENbIX  GbIPANCEHUL:  OeUCmeus ¢
OOHOUNeHaMU (ClOJICeHUe, BblYUMAanUe, YMHONCeHUe), O0elUCmBUs ¢ MHOSOUIeHAMU
(croodicenue, sbluumanue, YMHONCEHUE),

®  GLINOJHAMb  PA3NONCEHUE MHOSOUNCHO8 HA MHONCUMENU OOHUM U3
Ccnocobos:  eviHeceHue 3a  CKOOKY, 2pYNNUpPOBKA,  UCHOIb308AHUE  (HOPMYT
COKPAWEHHO20 YMHOICEHUSL,

® guldenAmb K8AOPAm CYyMMbl U PA3ZHOCU OOHOUICHO8;

® guldensimb K8AOpam CYMMbl UIU PASHOCMU O8YYIeHA 8 BbiPAN’CECHUSX,
cooepaicamux Keaopammuule KOPHU,

B noBceqHeBHOM KM3HU U P U3YYEHUH JAPYTUX NMPEIMETOB:

®  GLINOJHAMb NPeodPA306aAHUs ANICEOPAUYECKUX BbIPANCEHUL NPU peuleHUuU

3a0ay 0py2ux yueOHblX npeomemos

12



YpaBHeHHUs U HEPABEHCTBA

o  Onepuposamv NOHAMUAMU. YPABHEHUE, KOPEHb YPABHEHUsl, PABHOCUIbHbIE
ypaeneHus, 001acme onpeoenenus ypasHeHus

® pewams JUHElUHble VPABHEHUS U YPAGHEHUs, C80OUMble K JUHEUHbIM C
NOMOUBIO MOHCOECNEEHHBIX NPeoOPA308aAHULL

® peuiamv TUHElHble YPAGHEHUSL,

B noBceqHeBHO KM3HU M IPHU U3YyYeHHUH APYTUX MPEIMETOB:

® Ccocmasnamo U peuams JUHelHble YPAGHEeHUsl, YPAGHEHUS

®  GLINOJHAMbL OYEHKY NpABOONn000dUs pe3yibmamos, NOAYYAemMblx Nnpu
peuleHuU TUHEUHbIX ,APU peleHuU 3a0ad Opyeux yueOHbIX npeomMemos,

® guibupams  coomeemcmeylujue  ypasHeHus, Ol COCMABNEHUs
Mamemamudeckol Mooeu 3a0aHHOU PeaibHOU CUmyayul uiu NPUKIAOHOU 3a0adu;

® yMemb UHMEPNPemuposamv HOJVYEHHbIU NpU peueHul YpaeHeHUs,
pe3yabmanm 6 KOHmMeKCcme 3a0aHHOU PeaibHOU CUMYayuy Uil NPUKIaoHoU 3a0ayu
DOyHKUUHA

® cmpoums epaguKu JUHEUHOU U 0OPAMHOL NPONOPYUOHATLHOCU

® uccredosamov QyHKYUIo no eé epapuxy;

B noBceHeBHOM KM3HU M NIPHU U3yYeHUH APYTHX NMPeIMETOB:

® WLIIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA pPeanbHy0 3a8UCUMOCHb  UTU
npoyecc no ux XxapaxKxmepucmurKam,
TexcroBble 3a1aun

o Pewams npocmule u CI0JCHblE 3a0a4U PA3HBIX MUNOS, A MAKICe 3a0ayu
NOBBIUEHHOU MPYOHOCTU,

®  UCNONB308AMb PA3HbIE KPAMKUe 3anuUcu KaKk MOOeiu MmeKCmos8 CIONCHbIX
3a0ay 0Jis1 NOCMPOEHUsE NOUCKOBOLL CXeMbl U peleHUs 3a0ay;

®  pazuuames Mooeib MeKCma u MoOelb peulenus 3a0ad, KOHCMpPYuposams
K OOHOU MOO€eU peuleHUs HeCI0HCHOU 3a0ayu pa3Hble MOOeIU MeKcma 3a0avu;

® 3Hamb U NPUMEHAMb 00a Ccnocoba noucka pewexus 3aoad (om
mpebo8aHus K YCI08UIO U OM YCA08USL K MPeDOBaAHUI0);

®  M00enuposamv paccyicoeHus npu HOUcKe peulenus 3a0ay ¢ NOMOubIo

epag-cxemol;
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®  guldeNAMmb IMAandvl peulenusl 3a0a4u U CO0EPHCaAnUe Kaxicoo2o Smand;

®  yuemb GLIOUPAMb ONMUMALLHBIL MEmo0 peuleHus 3a0ayu U 0CO3HABAMDb
8b100p Memooa, paccmampusams pasiuitbvle Memoobvl, Haxoo0ums pasHvle peueHus
3a0auu, eciu 603MOHCHO,

®  QHANUZUPOBAMb 3AMPYOHEHUS NPU PEUleHUU 3A0aY,

®  GLINOJHAMbL  PA3IUYHLIE  NPeoOPA308aHUs  NPEONONCEHHOU  3a0adl,
KOHCMPYUpo8ams HOGble 3a0ayu U3 OAHHOU, 8 MOM YUcie 0Opammubie;

® UHMEPNpemuUpo8amsb  GLIYUCIUMENbHbIE — pe3yibmamsl 6  3a0aue,
UCc1e008amy NOJy4eHHoe peulenue 3a0adu;

®  QHANUBUPOBAMb BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACNONONCEHUS
08YX 00beKmMo8 U UBMEHeHUe UX XAPAKMEPUCMUK NPU COBMECHHOM OBUINCEHUU
(ckopocmb, 8pems, paccmosiHue) npu peueruu 3a0ad Ha 08UMICeHUe 08YX 00bEKMO8
KaK 8 00HOM, MAK U 8 NPOMUBONOJONCHBIX HANPABICHUSAX,

®  UCCe008AMb BCEBO3MONCHBIE CUMYAYUL NPU PeUleHUU 3a0ad HA 08UICEHUe
no peKe, paccmampudams pasuvie CUcmemvl Omcuéma;

®  pewams pasHooOpa3Hble 3a0aUU «HA YACTUY,

® pewamv U  000CHO8bIBAMbL  CBOe  peuleHue  3a0ay  (8blOessimb
MaAmemamu4eckyio 0CHO8Y) HA HAXOJCOeHUe Yacmu YUCad U Yucia no e2o yacmu Ha
0CHOBE KOHKDEMHO20 CMbICAA OpodU;

® 0co3Hasamv U O00BACHAMbL UOSHMUYHOCMb 3a0A4 PA3HLIX  MUNOS,
CBA3BIBAIOWUX MPU BeIUUUHBL (HA pabomy, HA NOKYNKU, HA OBUIICEHUE). 8bl0esIMb
MU BEUUUHBL U OMHOWEHUSL MENCOY HUMU, NPUMEHSIMb UX NpU peuleruu 3a0ad,
KOHCMPYUpo8ams coOCMeeHHbvle 3a0ay YKA3AHHbIX MUNO8,

®  pewams 3a0ayu HA NPOYEHMbl

® pewams n02uvecKue 3a0auu pazHblMu CROCoOaMuU

® peuwiamv 3a0ayu N0 KOMOUHAMOPUKE U MeopUU 8epPOSMHOCIE HA OCHO8e
UCNONIL30BAHUSL USYUEHHBIX MEeMOO08 U 000CHOBLIBAMb PeuleHUe;

®  peuiamv HeCl0JCHble 3a0ayl N0 MAMeMAamu4ecKolu CmamucmuKe;

® o06n1ademb  OCHOGHBIMU  MEMOOAMU  peuleHus  CIOJHCeMHbIX — 3a0au.
apugmemuyueckuu, aneebpauyeckui, nepebop  8aAPUAHMO8, 2eoOMempPU4ecKull,

epagbutteCKuzZ, NPUMEHANMb UX 6 HOBbIX NO CPABHEHUIO C U3YUEHHbIMU CUMYAYUAX.
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B noBceqHeBHOM KM3HU M TP U3YYeHUH JAPYTUX MPEIMETOB:

® gbloeNsIMb NpU peuwleHuU 3a0ai Xapakmepucmuku paccmampusaemol 8
3a0aue cumyayuu, OmMIU4Hble Om PeanlbHblX (Mme, om KOMOpbIX abCmpasupo8alucy),
KOHCMPYUPOBAMb HOBblEe CUMYAYUU C YYEMOM IMUX XAPAKMEPUCTUK, 8 YACMHOCHU,
npu peuleHuy 3a0ay Ha KOHYeHmpayuu, y4umsleams niOmMHOCMb 8eUeCmad;

® pewamv U KOHCMPYUPOBAmMb 3a0a4u HA OCHOBE PACCMOMPEHUS PealbHbLX
cumyayuti, 8 KOmopulx He mpedyemcs MOYHbLU BbIYUCTUMENbHBLU Pe3)Ibmam,

® peuwamsv 3a0a4u HA 0BUdNCEHUE NO peKe, PACCMAMPUBas pa3Hvle CUCHEMbl
omcuema
CraTucTHKa H TeOpPUsl BEPOSITHOCTEH

o Onepuposamev nowsmuaAMU: cmoadbuyamovle U Kpyeogvle OudAcpammbl,
maobauyvl OAHHbIX, CpedHee apupmemuieckoe, MeOuana, Hauboivuiee U HaumMeHbliee
3HAYeHUsl 8bIOOPKU, PA3MAX BblOOPKU, OUCNEpCUsi U CMAHOApmMHOe OMKIOHEeHUe,
CYUAUHASL UBMEHYUBOCTb,

®  uzBIeKamv UHGDOpMAYUIo, NPeOCMAasIeHHY0 8 MAOIUYAx, Ha OUACPaMMax,
epaghukax;

® cocmasnimv mMabauydvl, CMPoOumv OUASPaAMMbL U 2PAPUKU HA OCHOB8e
OAHHbBIX,

®  NPUMEHAMb NPABUILO NPOU3BEOCHUS NPU PelleHUU KOMOUHAMOPHBIX 3A0aY,

® onepuposamv NOHAMUSAMU: CAVYAUHBIL ONbIM, CAVYAUHBIU  BbLOOP,
ucnolmanue,  d1eMEeHmMapHoe  CIyYalHoe  cobvlmue  (Ucxood),  Klaccuweckoe
onpeoeieHue BepoSMHOCMU CAVYAUHO20 COObIMUS, onepayuu Hao CIy4atuHblMu
coobimusamMu,

®  npPeoCcmasiimeb UHGOPMAYUIo ¢ NOMOWbIO Kpyeos Diliepa,

® pewamsv 3a0a4u HA BbIYUCACHUE BEPOSIMHOCIU C NOOCUEMOM KOIUYeCmed
BAPUAHINOE C NOMOUBIO KOMOUHAMOPUKLL.

B noBceaHeBHOM KU3HU M TIPU U3YYEHHUHU IPYTHX NMPeIMETOB:

®  u3BIEKAMb, UHMEPNPEemuposams U npeoopazosvieams UHGOpMayuro,
npeocmasienuylo 8 mabauyax, Ha ouazpammax, 2pagukax, ompatcarouyio

ceolicmea u Xapakmepucmuku pealbHblX npoyeccos u ﬂ6ﬂ€Huﬁ,'
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® onpedensimv CMAMUCMuU4ecKue XapaKkmepucmuxu bl00poK no mabauyam,
ouazpammam, epagpuxam, 8bINOIHAMb CPABHEHUE 8 3AB8UCUMOCIU OM Yeau PeueHus
3a0a4u;

OYEHUBANb 86EPOAMHOCMb PeAjlbHblX coObImuil U sA61eHUl

Hcropuss MmaTeMaTHKHU
o Xapaxkmepuzosamb 6KIAO BbIOAIOUWUXCA MAMEMAMUKO8 6 pa3eumue

mamemamuKku U UHbLX HAYYHblX 06Jlacmeﬁ;
NnOHUMAnNb poJjlb Mamemamuku 6 pazeumuu Poccuu

MeToabl MaTeMaTHKHU

e Bwibupamb u3yueHHble Memoobl U UX KOMOuUHayuu Ol  peuleHus
MamemMamuyecKux 3a0ad,

®  UCNONBL308AMb MAMEMAMU4ecKue 3HaHus 0l ONUCAHUSL 3aKOHOMEPHOCMEll
8 OKpYdicaloueli 0eticmeumenbHOCmuy U NPouU38e0eHUsIX UCKYCCmeda,

® npumMeHAmMb npocmeuwiue NPOSPAMMHbIE CPedCcmead U  IIeKMPOHHO-

KOMMYHUKAYUOHHblE cucnemsl npu petueHuuU mamemamudecKux 3a0ay.

I[Inanupyemble pe3yJibTaThl H3yYeHHS Y4eOHOr0 MPeAMETA us crannapra

1) bopmupoBanue npeacTaBICHUI 0 MaTEMAaTHKE KaK O METO/Ie TIO3HAHUS ICHCTBUTEIILHOCTH,
MO3BOJISIFOIIEM OTHMCHIBATH M U3y4aTh pealIbHbIE MPOIIECCHI U SIBICHUS:

OCO3HaHHE POJIM MaTeMaTUKU B pa3BUTHU Poccuu u mupa;

BO3MOYHOCTh IPUBECTH IPUMEPHI U3 OTEUECTBEHHON U BCEMUPHON UCTOPUHM MaTEMaTHUYECKUX
OTKPBITHH U UX aBTOPOB;

2) pa3BuTHE yMEHUH pabOTaTh ¢ y4eOHBIM MaTeMAaTUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKAThH
HE00X0IMMYI0 HHPOPMAIIHIO), TOYHO U TPaMOTHO BBIPAkKaTh CBOM MBICTH C TPUMEHEHUEM
MaTeMaTH4YeCKOW TEPMUHOJIOTHU U CUMBOJIUKH, TPOBOAUTH KIACCU(PHUKAIIUH, TOTUYECKUE
000CHOBaHHUS, JOKA3aTENHLCTBA MATEMATUUECKUX YTBEPKICHHIH:

ONIEPUPOBAHUE MOHATUAMU: MHOXKECTBO, 3JIEMEHT MHOXECTBA, MTOJAMHOKECTBO, TPUHAITICKHOCTb,
HaX0XJICHUE TIepeceUeH ], 00beTMHEHHS MOAMHOKECTBA B MPOCTEUIIINX CUTYAIIUAX;

pEIlIeHNe CIOKETHBIX 3a/1a4 Pa3HBIX TUTIOB HA BCe apu(PMeTUUECKUE NCHCTBUS;

MIPUMEHEHHE CIIoco0a MOMCKa PEUIeHUs 3a1a4, B KOTOPOM PACCYKICHHE CTPOUTCS OT YCTIOBUS K
TpeOOBAHUIO WM OT TPEOOBAHUS K YCIOBHIO;

COCTAaBJICHUC IlJIaHA PCHICHUS 3a/la4H, BBIJACIICHUC OTAIIOB €€ PCUICHUSA, UHTCPIIPCTAL U A
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BBIUHCIIMTENBHBIX PE3YJAbTATOB B 3aa4€, UCCIEI0BAHUE MTOJYYCHHOTO PELIEHUS 3a1a4H;
HAaxO’KJICHHE MPOLICHTA OT YMCJIA, YUCIIA 10 IIPOLEHTY OT HEro, HaX0KAEHUs IIPOLIEHTHOTO
OTHOLIEHUS JIBYX YHMCEN, HAXOKICHUS MPOLUEHTHOIO CHUKEHHUS UM TPOLIEHTHOTO IMOBBIIIEHUS
BEJINYMHBI;

pelieHue JOrn4ecKux 3a1ay;

3) pa3BUTHE NPECTABICHUN O YUCIIE U YMCIOBBIX CUCTEMAaX OT HATYPAJIbHBIX JI0 JCHCTBUTEIbHBIX
YU CEJT; OBJIAJICHUE HABBIKAMU YCTHBIX, MUCbMEHHBIX, NHCTPYMEHTAIbHBIX BEIYMCIICHUMN:
OTIEPHPOBAHUE MOHATHAMU: HATYpPAJIbHOE YKCIIO, IIEI0€ YHCII0, OOBIKHOBEHHAs IPO0b, IeCATUIHAS
IpoOb, CMEIIAHHOE YHCJI0, PAHOHAIBHOE YHCII0, HPPAIIMOHAIEHOE YHCIIO;

WCTIOJIb30BAHNE CBOMCTBA YHCE U 3aKOHOB apU(hMETHUECKHX OTNEPALUil C YHCIaMH TIPU
BBITNOJIHEHU Y BBIYMCIICHHIA;

WCIIOJIb30BaHNE MMPU3HAKOB JCIUMOCTH Ha 2, 5, 3, 9, 10 npu BHINIOJIHEHUH BBIYUCICHUHN U pEIIEHUN
3a/1ay;

BBITNOJIHEHUE OKPYTJIEHUS YHCEN B COOTBETCTBUU C ITPABHIIAMMU;

CPaBHEHHUE YHUCET,;

OLICHUBAHHE 3HAYCHMSI KBAIPATHOTO KOPHS U3 MOJIOKUTEIIBHOTO LEJIOr0 YHUCIIa;

4) oBlaJieHNe CUMBOJILHBIM SI36IKOM aIreOphl, TpUeMaMH BBITIOJTHEHUSI TOXKICCTBEH HBIX
npeoOpa3oBaHUil BRIPAKEHUH, PEIICHHs YpaBHEHUH, CUCTEM YPaBHEHUM, HEPABEHCTB M CHCTEM
HEPaBEHCTB; YMEHUS MOJIEIMPOBATh peallbHbIE CUTYallUH Ha SI3bIKE alreOphl, UCCIEI0BaTh
MTOCTPOECHHBIE MOJIENIU C UCTIOJIH30BAHUEM alliapara ajare0pbl, MHTEPIPETUPOBATH NOTyIEHHBIN
pe3ynbTar:

BBITIOJIHEHUE HECIIOKHBIX MpeoOpa3oBaHuil sl BBIYMCICHUS 3HAYCHHUM YMCIIOBBIX BBIPAKECHUIH,
COJIepXKaIIUX CTEIEHU C HaTypaJIbHbIM NIOKA3aTeNIeM, CTEIIEHU C LENbIM OTPULIATEIbHBIM
MOKa3aTeseM;

BBITIOJIHEHHE HECIIOKHBIX MpeoOpa3zoBaHuil LIETbIX, IPOOHO PAllMOHATBHBIX BHIPAKEHUHN U
BBIPAKEHUH C KBaJAPATHBIMU KOPHSIMH; PACKPBIBaTh CKOOKH, PUBOAUTH MOJIOOHBIE ClIaraeMeble,
WCII0JIb30BaTh (DOPMYJIbI COKPAILICHHOTO YMHOXKECHHUS,

pelieHue TMHENHBIX U KBAIPATHBIX YPABHEHUI U HEPABEHCTB, yPAaBHEHU 1 HEPABEHCTB,
CBOJSIIIMXCS K TMHEHHBIM WJIM KBAJAPATHBIM, CUCTEM ypaBHEHUI 1 HEPABEHCTB, U300paKeHHE
pelIeHui HEPaBEHCTB U UX CUCTEM Ha YHUCIOBOM MPSMOM;

5) oBiajgeHue cucTeMoi (PyHKIIMOHABHBIX OHITUN, Pa3BUTHE YMEHUSI HUCIIOIb30BATh
(GyHKIIMOHATBHO-TpaQUUecKre MPEICTABICHUS Ul PEIICHUS PA3IMYHBIX MATEMAaTUYECKUX 3a]1a4,
JUIsl OTIMCAHMS M AaHAJIW3A PEATIbHBIX 3aBUCUMOCTEH:

OIIpPEEIICHUE MOJIOKEHUS TOUKHU 10 €€ KOOPAMHATAM, KOOPAUHATHI TOUKH 110 €€ MOJIOKEHHIO Ha
IIJIOCKOCTH;

HaX0XJIeHUE Mo rpaduKy 3HaYeHUH QYHKIIMU, 00JacTH ONpeeNieHus], MHOXKECTBA 3HAUCHUH,
Hynel GyHKINH, TPOMEKYTKOB 3HAKOTIOCTOSIHCTBA, IPOMEKYTKOB BO3pACTAHUS U YOBIBAHMS,
HauOOJBIIIET0 U HAUMEHBIIIETO 3HAYCHUS (PYHKIINU;

nocTpoeHue rpaduka JMHEHHON U KBaJpaTHUHON (YHKITHIA;

oTepupoBaHre Ha 0A30BOM YPOBHE MOHITHUSIMH: MOCIIEOBATEILHOCTD, apupMeTnyecKkas
IIPOrpeccusi, FEOMETPUYECKas IIPOTrPECCUs;

UCIOJIb30BAHNE CBOMCTB JIMHEWHOM U KBaAPATUIHON (QYHKIMHI U UX TpapUKOB MPH PELICHUHN 33734
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U3 Ipyrux y4eOHBIX IPEIMETOB;

8) oBnaieHNe MPOCTEUIIIMMU CIIOCO0aMH MIPECTABICHUS M aHAIN3a CTATUCTHYCCKUX JIaHHBIX;
(bopmMupoBaHHE IPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHPE U O
Pa3IMYHbIX ClIOCO0aX MX U3YYEHHUs, O MPOCTEUIINX BEPOATHOCTHBIX MOJIETAX; Pa3BUTHE YMEHUI
M3BIIEKaTh MH(OPMAIIHIO, IPEACTABICHHYIO B TAOIUIIAaX, HA AUAarpaMMax, rpaukax, ONMCHIBATh U
AQHAJIM3UPOBATh MACCUBBI YMCIIOBBIX JAHHBIX C TOMOIIBIO NOAXOAAMNX CTATUCTUIECKUX
XapaKTEPUCTHK, UCIIOJIb30BAaTh IOHUMAHUE BEPOSTHOCTHBIX CBOMCTB OKPYXKAIOIIUX SIBJICHUN ITPU
IIPUHATHN PELICHUI:

(opMupoBaHHE NPEACTABICHUS O CTATUCTHYECKUX XapAKTEPUCTUKAX, BEPOSATHOCTH CIy4aifHOTO
COOBITHS,

pelIeHre mpocTeimnx KOMOMHATOPHBIX 33/1a4;

OTIpe/ieNIeHuEe OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YHCIOBBIX HA0OPOB;

OLICHWBAHME U BBIUMCIIEHUE BEPOSATHOCTU COOBITHS B MPOCTEUIINX CIIydasX;

HaJIM4ue IPEICTABICHUS O POJIM MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUH, O POJIH
3aKOHA OOJIBIIMX YKCEN B MACCOBBIX SIBJICHUSX;

YMEHUE CPaBHUBATh OCHOBHBIE CTATUCTUYECKHUE XapAKTEPUCTUKH, IIOJIyYEHHBIE B ITPOLIECCE
penieHus NpUKIaAHON 3a1a4d, U3YYEHHS PEATBHOTO SBJICHHUS;

9) pa3zBuTHE YMEHUI NPUMEHATH N3yYEHHbIE TOHATHS, PE3YJAbTaThl, METOIbI JUIs PELICHUS 3a1a4
MIPAKTUYECKOT0 XapakTepa v 3aJa4 U3 CMEXHBIX JUCIUIUIMH C UCIIOIb30BAHUEM IIPH
HE00XOAMMOCTH CIIPAaBOYHBIX MAaTEPUAIIOB, KOMIIBIOTEPA, NIOJIb30BATHCS OLEHKOW U MPUKUAKOHN MpH
IIPAKTUYECKHUX PacyeTax:

pacrno3HaBaHUE BEPHBIX M HEBEPHBIX BbICKA3BIBAHUI;

OLICHUBAHME PE3YIbTATOB BBIYMCICHUH NIPU PELICHUH NTPAKTUYECKUX 3a1a4;

BBIIIOJIHEHUE CPABHEHUS YHCEN B PEAIbHBIX CUTYaLlHsX;

HCII0JIb30BAHNE YHUCIIOBBIX BBIPAKECHUM IIPU PEIIEHUH MPAKTUYECKUX 3a1a4 U 3a/1a4 U3 IPYrux
y4EeOHBIX PEIMETOB;

peleHe MPakKTUYECKHX 3a/1a4 ¢ IPUMEHEHUEM MPOCTEHIINX CBOUCTB QUTyp;

BBITNOJIHEHUE NTPOCTEHIINX MOCTPOCHUHN U U3MEPEHUI Ha MECTHOCTH, HEOOXOAUMBIX B peaIbHOMN

JKHU3HH,

BbINyCKHMK HAy4YMUTCs B 7-9 Kjaccax (4J151 UCN0JIb30BAaHUS B MOBCEJHEBHOM
»KU3HM U 06ecriedyeHUsA BO3MO>KHOCTH YCNELTHOT0 PO A0 KEHUsI 06pa30BaHUs
Ha 6a30BOM YPOBHe)
JieMeHThI TEOPUN MHOKECTB 1 MAaTEMaTHUYECKOM JIOTUKH

e OnepupoBaTh Ha 0a30BOM YpOBHE’? MOHATHAMU: MHOKECTBO, JJIEMEHT

MHOJKCCTBA, IIOAMHOXCCTBO, IIPHUHAMJIC)KHOCTD,

2 351ech U janee — paclo3HaBaTh KOHKPETHBIE IPUMEPHI OOLIMX HOHATHUIA 110

XapaKTCPHBIM IIPHU3HAKaM, BBIIIOJIHATD I[GﬁCTBPIH B COOTBCTCTBHH C OIIPCACIICHUCM
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® 3aJaBaTh MHOXKECTBA MEPEUUCICHUEM HX DJIEMEHTOB;

® HaXOJAWTh TNepeceyeHue, OOBbEIUHEHHUE, IMOJMHOXKECTBO B MPOCTEHUIIUX
CUTYaIusX;

e ornepupoBaTh Ha 0a30BOM YpOBHE TMOHSITUSMH: OIPECICHUE, aKCUOMa,
Teopema, J0Ka3aTeIbCTBO;

® MPUBOJIUTH MPUMEPHl U KOHTPHPUMEPHI JJIs TOJATBEPKHEHHUS CBOUX
BBICKa3bIBaHUM
B noBceaHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX MPeIMETOB:

® UCIIOJIB30BaTh TpauyecKoe MPEACTABICHUE MHOXKECTB [JIsi OMUCAHUS
peabHBIX MPOIECCOB U SIBJICHUH, MIPU PEIICHUU 3a/1a4 APYTUX YUYCOHBIX MTPEIMETOB
Yucaa

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMU: HATYpPaIbHOE YHCIIO, 1IEJI0e
YHUCJI0, OOBIKHOBEHHAs JAPOO0b, eCITUUHAS Ipo0b, CMEIIaHHAs IPpO0k, palliOHAIBLHOE
9HUCII0, apu(PMETHIECKHUIN KBaAPATHBIA KOPEHB;

® ICNOJIb30BaTh CBOMCTBA 4YMCEI M IpaBWwia JIEUCTBUN MPU BBINOJHEHUU
BBIUMCJICHUM;

® CHOJIb30BaTh MPU3HAKHU ACIUMOCTH Ha 2, 5, 3, 9, 10 nmpu BbINOJHEHUU
BBIYMCIICHUH 1 PELICHUHU HECIIOKHBIX 3a/1aY;

® BBINOJHATH OKPYIJICHUE PAIMOHAJIBHBIX YHCET B COOTBETCTBUM C
paBUIAMU;

® OIICHMBAaTh 3HAYEHHUE KBAJPATHOIO KOPHS M3 MOJIOKUTEIHHOIO IEJIOT0
YyHpcna;

® pacrno3HaBaTh pallMOHAIbHbBIC U UPPAIMOHAJIBHBIC YHUCIIA;

® CpaBHHUBATh YHCIIA.
B noBce1HeBHOI KM3HU M IPHU U3YYEHHH APYTUX MPeAMETOB:

® OIICHUBATh PE3YJbTAaThl BEIYUCICHUN TPU PEIICHUH MTPAKTUUYECKUX 3a/1a4;

®  BBINOJIHATH CPABHEHHUE YHCEI B pEATbHBIX CUTYaIIUSX;

® COCTaBJISATh YMCJIOBBIC BBIPAKCHUS MPU PEIICHUU MPAKTHYECKUX 3a7ay U

3a/1a4 U3 APYrux y4yeOHBIX PEIMETOB

U MIPOCTEHIIIMMU CBOMCTBAMU MOHSTHI, KOHKPETU3UPOBATH MPUMEPAMU 00IIUE

MOHSATHS.
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ToxaecTBeHHbIC IPeo00pa3oBaHusA

e BpINOAHATH HECIOXHBIE MpeoOpa3oBaHUs M1 BBIYMCICHUS 3HAYEHUU
YUCJIOBBIX BBIPAKEHUM, COJEpKAIIUX CTEIEHH C HAaTypaJbHBIM IIOKa3aTeleM,
CTEIEHH C LIEJIBIM OTPULATEIBHBIM ITOKA3aTEIIEM;

®  BBINOJHATH HECIOXKHBIE MPEOOPa30BAHUS LIEJIBIX BBIPAKEHUN: PACKPHIBAThH
CKOOKH, IPUBOJIUTH MOJO0HBIE CllaraeMbi¢;

® JCIOJB30BaTh (POPMYJNBI COKPAIIEHHOIO YMHOXEHHUS (KBaJpaT CYMMBI,
KBaJIpaT Pa3HOCTHU, PA3HOCTh KBAAPATOB) JJIA YNPOIICHHS BBIYMCICHHN 3HAUECHMI
BBIPAXCHU;

®  BBINOJIHATH HECIOXKHBIE MPEe0Opa3oBaHUs APOOHO-TUHEHHBIX BEIPAXKEHUH U
BBIPQYKEHUU C KBaJIPATHBIMHU KOPHSIMH .
B noBceqHeBHON KM3HU M IPHU U3Yy4YEHHUH JAPYTUX NPEAMETOB:

® [IOHMMAaTh CMBICII 3aIIMCH YUCJIA B CTAHJaPTHOM BU/IE;

® OIepupoBaTh Ha 0A30BOM YPOBHE MOHSATHUEM «CTAHAAPTHAS 3aMHUCh YHCIIA»
YpaBHeHUs 1 HEPABEHCTBA

e OrmnepupoBaTh Ha 0a30BOM YypOBHE IOHSATUSIMU: PAaBEHCTBO, YHCIIOBOE
PaBEHCTBO, YypaBHEHHE, KOPEHb YpPAaBHEHMS, PEIICHHE YPaBHEHHUs, YHCIOBOE
HEPABEHCTBO, HEPABEHCTBO, PEIICHNE HEPAaBEHCTBA;

® [IPOBEPATH CIPABEAINBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pelaTh JUHEHHBbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSIIMECS
K JIMHCHHBIM;

® pelaTh CUCTEMBI HECIIOKHBIX JINHEWHBIX YPaBHEHUH, HEPABEHCTB;

® T[pOBEpATh, SABIAECTCA JIM JIAHHOE 4YHCJIO pEIICHWEM YpaBHEHUS
(HepaBeHCTBA);

e pemath KBaJpaTHbIE YpaBHEHHs 1O ¢opMmysie KOpHEH KBaJpaTHOTO
YpaBHEHMUS;

e 1300paXkaTh pEIICHUs HEPABEHCTB U X CUCTEM Ha YHUCIIOBOM MPSMOii.
B noBceqHeBHOM »KM3HU M NIPH U3YyYEHHUH APYTUX NPEAMETOB:

® COCTaBJIsAITb M pEIIaTh JIMHEHHbIE YpPaBHEHMsS MpU pEIICHWH 3ajad,
BO3ZHUKAIOLIUX B IPYTUX YYEOHBIX IPEeIMETaX

DOyHKIUA
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® HaxXOAWTh 3HAUCHHE (PYHKIUU MO 33JaHHOMY 3HAYEHHUIO apIryMEHTa;

® HaxOAWTh 3HAYEHUE apryMEHTa IO 3aJlaHHOMY 3HAYEHUIO (PYHKIUU B
HECJIO)KHBIX CUTyalUAX;

® ONpENENATh NOJIOKEHNE TOYKH IO €€ KOOpAUHATaM, KOOPAUHATHI TOYKH I10
€€ MOJIOKEHHIO HAa KOOPJIMHATHOM IJIIOCKOCTH;

e 10 rpaduKy HaXOAUTh 00JIACTH OIMpPEAENICHHs, MHOKECTBO 3HAYEHUH, HYJIU
(YHKIMHU, TPOMEXYTKU 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3PACTAHUS U YOBIBaHMS,
HanOoJIblIee M HAMMEHbIIIEEe 3HAUCHUS (PYHKIUU;

® CTpOUTH IpaduK JIMHEWHON QYHKIINH;

® [pPOBEPSATH, SABISAETCA JU JaHHBIM rpapuk rpadukoM 3aJaHHON (QYHKLIHUH
(JIuHelHOM, KBaIpaTUYHOM, 0OpaTHON MPOTOPIUOHATIBHOCTH);

e omnpeAensaTh NpUOMMKEHHBIE 3HAYEHHUs] KOOpPJMHAT TOYKH IIepeceueHus
rpadukoB ¢ yHKIIHIA;

e omnepupoBaTb Ha 0a30BOM YPOBHE TMOHATUSIMH: TOCIEIOBATEIILHOCTD,
apudmeTnyeckas Iporpeccusi, reoMeTpruuecKasi Iporpeccus;

e pemiath 3a7a4d Ha MPOTPECCHUU, B KOTOPHIX OTBET MOXKET OBbITh IMOJIy4YEH
HETNOCPEICTBEHHBIM MOICYUETOM O€3 mpUMeHEeHus! GopMyIl.

B noBceHeBHOM KU3HU M NIPU U3YYEHHUH APYITUX NPeIMETOB:

® CIIOJIb30BaTh TIpaUKU peajJbHBIX MPOLECCOB M 3aBUCUMOCTEH Jis
OIpe/eNICHUs] WX CBOWCTB (HAaMOOJIbIINE M HAMMEHbBLINE 3HAYCHMSI, MPOMEXYTKH
BO3pacTaHus M yObIBaHUS, 00JACTU MOJOKUTEIbHBIX U OTPULIATEIbHBIX 3HAUEHUN U
T.IL.);

® JCIOJB30BAaTh CBOWCTBA JMHEHHOW (PYHKIMU M ee TpaduK Mpu pelieHUuu
3aJa4 U3 IPYrux yuyeOHbIX PEAMETOB
CraTncTHKa U TeOpPUsl BEPOSITHOCTEH NMOCTABUTH IOCJIE TEKCTOBBIX 32124, KaK €
COJepPIKAHNH.

e lIMeTh mpencTaBieHUE O CTATUCTUYECKUX XapPAKTEPUCTHUKAX, BEPOSITHOCTH
CIIy4aliHOTO COOBITHSI, KOMOMHATOPHBIX 3a]/1a4ax;

e pewmare MNpocTEeWIIne KOMOMHATOPHBIE 3aJaud METOJIOM MpsIMOTO U
OpraHHU30BaHHOIO Mepedopa;

® [IPEICTaBJIATH JAHHBIC B BUJIC TAOJIHI], JUarpaMm, IpauKkoB;
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e unuTaTh WHPOPMAIHIO, MPEACTABICHHYIO B BHJIEC TAOJUIIBI, ITHATrPAMMBI,
rpajduxa;

® ONpeAciiaTh OCHOBHBIC CTAaTUCTHYCCKHUE XapPaKTEPUCTHUKUA YHCIOBBIX
Ha0OPOB;

® OIICHUBATHh BEPOATHOCTH COOBITHS B IPOCTEUIITUX CITydasiX;

® WMETh TPEJCTABICHUE O POJIM 3aKOHa OONBIIUX YHCET B MaCCOBBIX
SIBIICHUSIX.
B noBceqHeBHON KM3HU M IPH M3YYeHHUH APYTUX MPEIMETOB:

® OIICHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOJIOM Tepedopa;

® UMETh TMPEACTABICHHE O POJM  TPAKTHYCCKH  JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH;

® CpaBHHMBAThb OCHOBHBIC CTATUCTHYCCKHUE XapaKTEPUCTHKHU, IMOJTyYEHHBIC B
IPOIIECCe PEIICHUS MPUKIIATHON 331291, U3YUCHHUS PEAIbHOTO SBJICHUS

® OIICHMBAaTh BEPOSITHOCTh PEATbHBIX COOBITHMA M SBJICHUH B HECIOXHBIX
CUTYaITUSIX
TexcroBble 3a1a4n

e Pemare HECIOXKHBIE CIOKETHBIC 3aJayd pa3HBIX THIIOB Ha BCE
apuMeTnIecKue NeUCTBUS;

® CTPOUTH MOJIEIh YCIOBHS 3a/Jauu (B BUIC TAOJHIIBI, CXEMbI, PUCYHKA WIIH
ypaBHEHUS ), B KOTOPOH JaHbI 3HAYCHUS JBYX U3 TPEX B3aHMMOCBS3aHHBIX BEJIMYWH, C
TCJIBIO TTOMCKA PEIICHHS 3a/1a4H;

® OCYHIECTBIIATH CIIOCOO MOMCKA PEIICHUs 3aa4i, B KOTOPOM PacCCYKICHHE
CTPOUTCS OT YCJIOBHSI K TPEOOBAHUIO WM OT TPEOOBAHUS K YCIIOBHUIO;

® COCTaBIIAATH IJIAH PEIICHUS 33/1a4H;

®  BBIJICTISITH ATAIBI PEIICHHUS 3aa4H;

® HMHTEPIPETUPOBATH BHIYUCIHUTEIBHBIC PE3yNbTAThl B 3ajJa4e, UCCIEAOBAThH
MOJIYYCHHOE PEIICHHE 3a/1a4K;

® 3HATH pa3IUYHe CKOPOCTEH 0OBEKTA B CTOSAYCH BOJIE, TPOTUB TCUCHUS H TIO
TEYCHUIO PEKU;

¢ pIiaTh 3aJa4M Ha HaAXOXACHHUC 4aCTH YKUCJia 1 YHUCJIa I10 €TI0 4aCTHU,
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® pemiaTh 3a/laud pa3HbBIX TUMOB (Ha pabOTy, HA MOKYNKH, HA JIBUKEHUE),
CBSA3BIBAIOIINX TPHU BEJIMYUHBI, BBIAEISATh 3T BEJIMUYHUHBI M OTHOILICHUS MEXIY HUMU;

® HaxOJIWUTh IPOLEHT OT YHUCJIA, YUCJIO MO IPOLEHTY OT HETO, HAXOAUTH
IIPOLICHTHOE CHUYKEHNE WJIN MPOLIEHTHOE MTOBBIIEHNE BEJINYNHBIL;

® peElaTh HECIOKHBIE JOTHUYECKUE 3a1a4l METOJIOM PACCYKICHUM.
B noBcegHeBHOM KU3HU M NIPU U3YYCHHUHU APYTHX NPeIMETOB:

® BBIJBUTaTh TMIIOTE3bI O BO3MOYKHBIX NPEACIBHBIX 3HAYEHUSAX UCKOMBIX B
3a/laye BEJIUYMH (JeaTh MPUKUJIKY)
HUcropuss MmaTeMaTUKU

e OnuceiBaTh OTIEIBHBIE BBIJAIOIINECS PE3YNbTAThl, MOJYYEHHBIE B XOJE
pa3BUTHSA MaTEMATUKHU KaK HAyKH;

® 3HAThb INPUMEpPbl MATEMAaTUYECKUX OTKPBITHM M HX aBTOPOB, B CBS3U C
OTEYECTBEHHOM U BCEMUPHOMN UCTOPHUEH;

® [IOHMMAaTh POJIb MATEMATHKHU B pa3BUTUH Poccumn
MeToabl MAaTEMATUKH

e BpiOupaTh NOAXOASIIMN M3YYEHHBIA METOJ JUIsl PEIICHUH H3yYEHHBIX
TUIIOB MAaTEMaTUYECKUX 3a/aY;

e [IpuBOaUTH IpUMEPH MATEMATUYECKUX 3AKOHOMEPHOCTEN B OKPYXKAIOIIEH

I[GﬁCTBHTGHBHOCTH H IIPOU3BCACHUAX UCKYCCTBA.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUThCA B 7-9 KJ1accax AJis o6ecrnedyeHust
BO3MO>KHOCTH YCIEUIHOTO NPOJ0/HKeHHsSI 06pa30BaHMs HA 6a30BOM U
yIJ1y6JIEHHOM YPOBHAX

JieMeHTbI TEOPUN MHOKECTB 1 MATEMATHUYECKOM JIOTUKH

3 NOHRAMUAMU. Onpedeﬂeﬂue, meopemda, aKkcuoma,

e  Onepuposams
MHOJHCECMBO, XAPAKMEPUCTNUKU MHOICECMBA, DIeMEHm MHONMCeCmBd, Nycmoe,
KOHeyHoe U OeCKOHeYHOe MHOICeCMB0, NOOMHONCECMBO, NPUHAOTIEHCHOCHD,

6KJIIYEHUE, pABEHCMBO MHOJICECME,

3 3,[[601) H JaJICC — 3HATh OIIPCACIICHUC ITOHATHUA, YMCETD IIOACHATL €TI0
CMBICJI, YMCTb HMCIIOJIb30BaTh IIOHATHUC U €TI0 CBOMCTBA IIpu IPOBCACHUN

paccyKIeHUH, I0Ka3aTeILCTB, PEIICHUH 3aa4.
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®  U300padcamb MHOMCECMBA U OMHOUEHUE MHONCECME C NOMOUWDBIO KPY208
Dunepa;

® onpedenimsb NPUHAONEHCHOCMb DJIEMEHMA MHOMCECMBY, 00beOUHeHUo U
nepece4enuro MHONCeCmas,

®  3a0a8amb MHONCECMBO C NOMOUBIO NePEeUUCTeHUS DTIeMEHNO8, CLOBECHO20
ONUCAHUSL,

® onepuposamv NOHAMUAMU. BbICKA3LIBAHUE, UCMUHHOCMb U JONCHOCHb
8bICKA3bIBAHUS, OMPUYAHUE BbICKAZLIBAHUL, ONEPayUU HAO BbICKA3bIBAHUAMU. U, UIU,
He, YCI0BHbLE 8bICKA3bIBAHUS (UMIIUKAYUU),

®  CMpOUmMb 8bICKA3LIBAHUS, OMPUYAHUS BbICKA3LIBAHULL.

B noBceqHeBHO¥ KM3HU M IPH M3YYeHHUH APYTUX MPEAMETOB:

® CMpoums Yenoyku YMO3AKIOUEHUN HA OCHO8e UCNONb308AHUSL NPABUTL
JIO2UKU;

®  UCNONB308AMb MHONCECMBA, ONEPAYUU C MHONCECMBAMU, UX 2pagduyuecKoe
npeocmasienue 0Jisi ONUCAHUSL PedlbHbIX NPOYECCO8 U A8NeHU
Yucaa

o Onepuposamv  NOHAMUAMU.  MHONCECMBO  HAMYPAIbHLIX  YUCE,
MHOJHCECTNBO YENbIX HUCET, MHOICeCMB0 PAYUOHAIbHLIX YUCET, UPPAYUOHATbHOE
yucio, K8AOpAmMHbllL ~ KOPEHb,  MHONCECmB0  OeUCMBUMENbHbIX  UYUCEILIO,
2eoMempuyecKkas — uHmepnpemayusi  HAMypaibHblX,  YeavlX,  PAYUOHATbHBIX,
oelcmeumesibHbIX yucell,

® noHUMAMb U OOBACHAMb CMbICT NOZUYUOHHOU 3ANUCU  HAMYPATLHO2O
yucna;

®  GLINOJHAMb BLIYUCTCHUS, 6 MOM HUCIe C UCHOIb30BAHUEM NPUEMOB
PAYUOHATILHBIX BbIUUCTCHUL,

®  GBLINOJHAMb OKPY2AEHUE PAYUOHAILHBIX YUCETL C 3A0AHHOU MOYHOCMbIO;

®  CPasHUBAMb PAYUOHANbHBIE U UPPAYUOHATbHBIE YUCILA,

®  npPeoCcmasiamsb payuoOHaIbHOE YUCIO 8 UOe 0eCAMUYHOU OpodU

L ynopﬂdoqueamb yucid, 3anucarnHsle 6 gude 0ObIKHOBEHHOU U 0eCIMUYHOU

o wuaxooums HO/ u HOK uucen u ucnonv3ogams ux npu peuieHuu 3a0ad.
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B noBceqHeBHOM KM3HU M TP U3YYeHUH JAPYTUX MPEIMETOB:

® NpUMEHAMb NPABUNA  NPUOTUNCEHHBIX — BbIYUCICHUU NpU  peuleHuu
NPAKmMUYecKux 3a0ad U peuleHuu 3a0ay Opyaux yueonHvix npeomemos;

®  GLINOJHAMbL  CPABHEHUe  pe3VIbMAaAmos  BbIYUCICHUU NpU  pelleHuu
NPAKMUYecKux 3a0a4, 8 mom 4ucie npUOIUNCEHHbIX BbIYUCTEHULL,

® cocmasiamv U OYEHUBAMb  YUCIO0Bble  GLIPAICEHUS NpU  peuleHuu
NPAKmuyeckux 3a0ad u 3a0ay u3z opy2ux y4eonvix npeomemos;

®  3anucvl@amv U OKPY2IAMb YUCLOBble 3HAYEHUS PealbHbIX GeNUdUH C
UCNONIL308AHUEM PAZHBIX CUCEM USMEPEHUs
ToxkaecTBeHHBIE IPE0OPa3OBaAHMS

o Onepuposamv NOHAMUAMU CMENEeHU C HAMYPAIbHLIM NOKA3amenem,
cmenenu ¢ YeavlmM OmpuyameibHulM NOKA3ameem,

®  GLINOHAMbL  NPeoOPA306aAHUSI  YENbIX  GbIPAJNCEHUL:  OeUCmeus ¢
OOHOUNeHaMU (ClOJICeHUe, BblYUMAaHUe, YMHOJNCEHUE), OeUCmBUs ¢ MHO2OYIEeHAMU
(crodicenue, sbluumanue, YMHONCEHUE),

®  GLINOJHAMbL PA3IONCEHUE MHO20UAEHO8 HA MHOJMCUMENU OOHUM U3
Ccnocobos:  8viHeceHue 3a  CKOOKY, 2pYNNUpPOBKA, UCNHOIb308AHUE  HOPMYI
COKPAWEHHO20 YMHONCEHUSL,

®  gblOEAMb KBAOPAM CYMMbL U PA3HOCTU OOHOYUNIEHO8,

®  PACKIAObIBAMb HA MHONCUMENU KBAOPAMHBIIU MPEXUIEH,

®  GLINOJHAMbL NPEoOPA30BAHUSL  BLIPAICEHUL, COOEPIHCAWUX CMENeHU C
YenbiMu OMpUuyamenbHbIMu NOKA3amesiMu, nepexooums om 3anucu 6 uoe cmeneHu
C YenbiM OMmpuYameaIbHblM NOKa3amenem K 3anucu 6 uoe opoou;

®  GLINOAHAMbL  NPeodpPaz’06anusi  OPOOHO-PAYUOHATLHLIX — BbIPANCEHUNL:
coxkpawenue opobell, npusederue aieedpauieckux opoobei Kk oouemy 3HameHamenio,
clodicenue,  YMHOJICeHUe,  OelleHue  aleebpauveckux  Opoobell,  8038edeHue
aneebpauyeckou 0pobu 6 HAMYPAILHYIO U YeVIo OMPUYAMETbHYI0 CMeNneHb,

®  GLINOJHAMb NPeoOPAZ0BAHUSL  BBIPANCEHUU, COOEPAHCAWUX KB8AOPAMHDbLE
KODHU;

® gblOenAmMb K8AOpam CyMMbl UIU PASHOCMU O8YYNeHA 6 BblPANCEHUSIX,

cooepaicauux Keaopammuvle KOPHU,
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®  GLINOJHAMb NPE0OPA3OBANHUSL BLIPANCEHUT, COOEPHCAUUX MOOY]Tb.

B noBceqHeBHON KM3HU M NIPHU U3YyYeHUH JAPYTUX MPEAMETOB:

®  GLINOJHAMbL NPeoOPa308anuss U Oelcmeus ¢ YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOapmMHOM 8UOe;

®  GLINOJHAMbL NPeodPA306AHUS ANICCOPAUYECKUX BbIPANCEHUL NPU peuleHUU
3a0a4 Opyeux yueOHvIX npeomMemos
YpaBHeHUsS M HEPABEHCTBA

o  Onepuposamv NOHAMUAMU. YPABHEHUE, HEPABEHCMEBO, KOPEHb VPABHEHUs,
pelierue HepaseHCmaa, PAGHOCUIbHbIE YPABHEHUS, 001ACb OnpedeieHuUs YPaeHeHUs
(Hepasencmaa, cucmemvl YPaGHeHUl UIU HEPABEHCMNE),

® pewams JUHEUHble VPABHEHUS U YPAGHEHUs, C8OOUMble K JUHEUHbIM C
HOMOWBIO MOACOECMBEHHBIX NPE0OPA308AHUIL;

® pewams KAOPAMHbvlE YPAGHEHUS U YPABHEHUS, CBOOUMbLE K KBAOPAMHBIM
C NOMOWBIO MOAHCOECNBEHHBIX NPEOOPA30BAHULL,

® pewams OPoOOHO-TUHElIHbIE YPABHEHUSL,

® pewamv npocmetiuue UppayuoHanbivie ypashenus euda |[f(x)=a,

JE()=yo(x);

e pewams ypasHenus euoa X" =a;

® peuwamv YpasHeHUs CHROCOOOM PA3N0NCEHUsT HA MHONCUMeIU U 3aMeHbl
nepemMeHHOuU;

®  UCNONB308AMb MemOoO0 UHMEPBANO8 O peuleHus yemwlx U OpoOHO-
PAYUOHATILHBIX HEPABEHCME;

®  peuamv JUHelHble YPAGHEHUS U HEPABEHCMBA C NAPAMEMPAMU,

®  peuamov HeCl0HCHbIEe KBAOPamHbvle YPAGHEeHUS C NAPAMEMPOM,

®  peuamov HeClOJHCHblE CUCTNEMbL TUHEUHBIX YPABHEHUL C NAPAMEMPAMU,

®  peuamo HeCNlOJCHbLE YPABHEHUSL 8 YeJlblX YUCIAX.

B noBcexHeBHOI KMU3HU M IPH U3YUYEHHH APYTUX MPEAMETOB:

® cocmasnams U peuams JUHelHble U K8aOpaAmHble YPAGHEHUS, YPABGHEHUS, K
HUM C8005WUECs, CUCMeMbl JTUHEUHbIX YPABHEeHULl, HEPABEHCME NPU peuleHulu 3a0ay

opyaux yueOHbIX NpeomMemos;
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®  GLINOJHAMbL OYEHKY NpABOON000dUs pe3yibmamos, NoaYUaeMblX npu
peuleHuy JTUHEUHbIX U K8AOPAMHbBIX YPAGHEHUU U CUCMeM JIUHEUHbIX YPAGHEeHUU U
Hepasencme npu peueHuu 3a0ay opyaux y4eonsvix npeomemos;

® guibUpamb COOmMEemMCmeyloujue YpasHeHus, HepaseHcmea Ulu — Uux
cucmemsl, Ol COCMABNEHU MAMEMAMUYECKoU MOO0enu 3a0aHHOU peanbHOU
cumyayuu uiu NPuKIaoHou 3a0adu;

® yMemb UHMEPNPEemuposams HOJYYEHHbIU NpU peueHuUu VpaeHeHUs,
Hepageencmea Uiy CUCeMbl pe3yIbmam 68 KOHmeKCcme 3a0aHHOU PeatbHOl CUmyayuu
UU NPUKTIAOHOU 3a0a4u
DyHKUUH

o Onepuposamv NOHAMUAMU. QYHKYUOHAILHASL 3ABUCUMOCTb, DYHKYUS,
epaghux @yHKyuu, cnocoodwvl 3a0anusi QYHKYuU, apeymeHm u 3HadeHue QyHKyuu,
obnacmv  onpeoeyieHUuss U MHOJICeCmB0 3HAYEHUl (QYHKYuu, HyI @yHKyuu,
npOMedHCYmKU 3HAKONOCMOAHCMEA, MOHOMOHHOCTb @yHryuu,
YEMHOCMb/HeUEMHOCMb DYHKYULL,

o cmpoums 2paguxku AUHEeUHOU, K8aOpamuyHou YHKyui, o0opamHou

NPONOPYUOHATLHOCMU, YHKYUU 8UOA. Y =a+ Lb L y=x, y=3x, y= x| ;
X+

® Ha npumepe KEAOPAMUYHOU @OYHKYUU, UCNONb306AMb NPeodpa308aHus
epauxa gynxyuu Y=F(X) o1 nocmpoenus epaguxoe ¢ynxyuii y = af (kx+b)+c;

® cocmasnaimv YpasHeHusi NpAMOU N0 3A0AHHBIM YCA08UAM: NPOXO0Oauel
yepes 06e MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0oaujell yepe3 OAHHYI0 MOYKY U
napanienbHoi OGHHOU NPAMOU,

® uccredosamov yHKyuio no eé epapuxy;

® Haxooumov MHOHCECMBO 3HaueHutl, HYU, NPOMENCYMKU
3HAKONOCMOSHCMBA, MOHOMOHHOCMU KBAOPAMUYHOU (YHKYUU,

® onepuposamv NOHAMUAMU: NOCIe008AMENbHOCMb,  apugmemuieckas
npozpeccusi, 2e0MempuiecKds NPocpeccus,

® pewiamsv 3a0a4u HA APUPGMEMUYECKYIO U 2e0MEMPUUECKYIO NPOSPECCUIO.

B noBceqHeBHOM KM3HU M TP U3YyYeHUH JAPYTUX NMPEAMETOB:

®  WIIIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA DeanrbHyI0 3a8UCUMOCTb  UTU

npoyecc no ux xapakmepucmuxkam,
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®  UCNONBL308AMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU (PYHKYUU NPU peulenuu
3a0a4 u3 Opyeux yuebHvix npeomemos
TekcToBbIC 321241

e Pewams npocmule u CI0dCHblE 3a0a4U PA3HBIX MUNOS, A MAKMCe 3a0ayu
NOBbILUEHHOU MPYOHOCU,

®  UCNONBL308AMb PA3HbIE KPAMKUE 3anuUcu KaK MOOeiu MeKCmOo8 CIONHCHBIX
3a0ay 07151 NOCMPOeHUsL NOUCKOBOLL CXeMbl U peleHUs 3a0ay;

®  paznuuames Mooelb MeKCma u MoOelb peuleHus 3a0adu, KOHCmMpPYuposams
K 0OHOU MOOeU peuleHUs HeCOHCHOU 3a0ayu pazHvle MOOeIU meKcma 3a0avu;

® 3Hamb U NpuMeHams 00a cnocoba noucka peuieHus 3aoay (om
Mpedo8anus K YCi08Uto U Om ycio8us K mpebo8aHuro),

®  MO0enuposams paccyicoeHus npu HOUCKe peuleHusi 3a0ay ¢ HOMOUbIO
epagh-cxemol,

®  BblOeISIMb IMANBL PeueHUs: 3a0ayll U COOepIHCanHUe Kaxicoo2o Imand,

® yMemb GbIOUPAMbL ONMUMANLHBIU MEmo0 peuleHUus 3a0a4u U 0CO3HABAMb
8b100p Memooa, paccmampusams paziuiHvle Memoosl, HaAX00Umsv pasHvie peuleHus
3a0ayu, eciu 603MONHCHO;

®  AHAIU3UPOBAMb 3AMPYOHEHUs NPU PeUleHUU 3a0ay,

®  GHLINONHAMbL  pa3ludHble  NPeodpPA308aHUs  NPeONONHCEHHOU  3adayl,
KOHCMPYUpo8ams Ho8ble 3a0ayu U3 OaGHHOU, 8 MOM Yucie oopammbie;

® UHmMepnpemuposams  GbLIYUCIUMENbHbIE  pe3yibmamvl 6  3adaue,
uccne008amov NOIYYeHHOE peuleHue 3a0aiu;

®  QHATUBUPOBAMb BCEBO3MOJNCHBIE CUMYAYUU B3AUMHO20 PACNOJIONCEHUS
08X 00beKmo8 U U3MeHeHUe UxX XapaKkmepucmuk Npu COBMECMHOM OBUNCEHUU
(ckopocmb, épems, paccmosinue) npu peueruu 3a0a4 Ha 08UdICeHUe 08YX 00bEKMO8
KaK 8 00HOM, MaK U 8 NPOMUBONOJIOHCHLIX HANPABTIEHUSX,

® uCCe008amsv 8CEBO3MONCHbIE CUMYAYUU NPU PeUleHUU 3A0aY HA 08UdICEHUe
no peKe, paccmampusams pa3uvle CUCHeMbl OMc4éma,

® peuwanms pa3H006pCl3Hbl€ 3a0a4u «Ha yacmuy,
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® pewamv U  000CHOBbIBAMb  CB0e  peuleHue  3a0ay  (8vloenamo
MAMeMAMU4ecKyr0 0OCHO8Y) HA HAXOJCOeHUe YaCcmu YUCIA U YUCIA N0 e20 YACmU HA
OCHOBE KOHKDEMHO20 CMbLCAA OpoouU,

® oco3Hagamv U O0BACHAMb UOEHMUYHOCMb 3a0a4 pPA3HLIX MUNOB,
CBA3LIBAIOWUX MPU BETUYUHBL (HA pabomy, HA NOKYNKU, HA OBUdCEHUE). 8blOeIsIMb
MU BETUYUHBL U OMHOWEHUS. MedHCOY HUMU, NPUMEHSMb UX Npu peulieHuu 3a0at,
KOHCMPYUposams cooOCmeeHHbvle 3a0ad YKA3AHHbIX MUNos,

® grademb OCHOBHBIMU MEmMOOaAMU peuleHuss 3a0ai Ha CMeCu, CHidAebl,
KOHYeHmpayuu,

® pewamv 3a0auu HA NPOYEHMbL, 68 MOM YUCTe, CILONCHbIE NPOYEHMbL C
000CHOBAHUEM, UCNOIL3YSL PA3HBIE CNOCOODL,

® peuiamsv jocuyecKue 3a0aiu pasHbIMU CNOCODAMU, 8 MOM YUCTe, C 08YMs
onokamu u ¢ mpemst O10KaMu OAHHBIX C NOMOWbIO MAOIUY;

® peuwiamv 3a0a4u N0 KOMOUHAMOPUKe U Meopuu 8eposimHOCmell Hd OCHO8e
UCNONIL30BAHUSL U3YYUEHHBIX MEeMO0008 U 0O0CHOBLIBAMb PelleHUe;

®  peuams HeCI0JCHbIe 3a0ayl N0 MAMEMAMUYeCcKolu CMamucmuKe;

® 061a0emMb  OCHOBHLIMU  MEMOOAMU  PEULeHUs.  CIOMCEMHbIX — 3a0ay:
apugmemuyeckutl, —aneeopauyeckull, nepedoop  BAPUAHMOB,  2eOMEMPUHECKUI,
epagpuueckuil, NPUMeHsIMb UX 8 HOBbIX NO CPABHEHUIO C U3YUYEHHLIMU CUMYAYUSIX.

B noBceHeBHOM KM3HU M TP U3YyYeHHH APYTUX MPeIMETOB:

® guldessAmb NPpU peueHul 3a0ay Xapakmepucmuku paccmampusaemoi 6
3a0aue cumyayuu, OMJIUYHbLE ON PEAnbHbIX (me, on KOMopvlx aOCmpazuposanics),
KOHCMPYUPOBAmMb HOBble CUMYAYULU C YYEMOM IMUX XAPAKMEPUCMUK, 8 YACHHOCMU,
npu peweHuy 3a0a4 Ha KOHYEHMpayuu, y4umosléams NiOMHOCMb 6eUecmed,

® peuwamv U KOHCMPYUpPOB8anmsv 3a0a4l HA OCHOBE PACCMOMPEHUSL PEalbHbIX
cumyayuil, 8 KOmMopuvlx He mpedyemcs MOYHbIU BbIYUCTUMENbHBLI PE3)Ibmam,

®  peuamv 3a0a4u HA 0BUIICEHUE NO peKe, PACCMAMPUBASL PA3HbLE CUCTEMbL
omcuema
CraTHCTHKA H TeOpHsl BepPOSITHOCTEl

o Onepuposamv noHsAMuUAMU: CcmMoaduYamovle U KpPY208ble OudAepamMmbl,

maobauysbl OAHHBIX, CPeOHee apughmemuueckoe, mMeOuana, Haubovuiee U HauMeHbulee
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3HaueHusi 8blOOPKU, pA3MAx 6blOOPKU, OUCnepcusi U CMaHoapmuoe OMmKIOHeHUe,
CYYAUHAST USMEHYUBOCTb,

® u3BIEKamv UHGDOpMaAYyuUro, NPeoCmasieHHyo 8 madauyax, Ha ouazpammax,
epacghukax;

® cocmasnamvs mMabIUYvl, CMPOUmMb OUAZPAMMbL U epaguKu HA OCHOGe
OQHHBIX,

® onepupoéamv  NOHAMUAMU:  (HAKMOPUAN  YUCAA, NEPEeCMAHOBKU U
couemanus, mpey2onvHux Ilackans;

®  PUMEHAMb NPABULO NPOU3EEOEHUs NPU PeUleHUU KOMOUHAMOPHBIX 3a0ay;

® onepuposamv NOHAMUAMU: CAVYAUHBIL ONbIM, CAYYAUHBIU  8blOOP,
ucnelmauue,  JleMeHmMapHoe  cayyaiHoe — codvimue  (Ucxood),  Kiaccuueckoe
onpeoenenue GepoOIMHOCMU CAYYAUHO20 COObIMUs, Onepayuu Hao CIYYAUHbIMU
coObIMUAMU,

®  npedcmasiams UHGOPMAYUIO C NOMOUBIO Kpyeos Diiepa;

® peuiamdv 3a0a4U HA BbIYUCIEHUE 8EPOAMHOCHU C NOOCYEMOM KOJIUYeCmada
8apUAHMO8 C NOMOULbIO KOMOUHAMOPUKU.

B noBceqHeBHOM KM3HU U IPHU U3Yy4YEeHUH JAPYTUX NPEAMETOB:

® u38NeKamv, UHMEPNPemuposams U npeoopasosvieams uUHpopmayuio,
npeocmasienHuyro 6 mabauyax, Ha ouaspammax, 2epagpurax, Oompaxcarouyyro
CBOUCMBA U XAPAKMEPUCTNUKU PEATbHBIX NPOYECCO8 U A6NEHUL,

® onpeoenrams cmamucmuiecKue XapaKkmepucmurku bl00poK no madbauyam,
ouazpammam, epagpuram, 8bINOIHAMb CPAGHEHUE 8 3ABUCUMOCIU OM Yelu peuleHus
3a0a4u;

®  OYeHUBAMb BEPOSMHOCIb PEdlbHbIX COOLIMULL U ABTEHULL.
HUcTropust MaTeMaTHKH

e Xapaxmepuzosamb 6KIAO BbIOAIOWUXCA MAMEMAMUKOE 6 pa3eumue
MaAmMemMamuKy U UHbIX HAYYHBIX 00aacmell,

®  NOHUMamb poib mamemamuxu ¢ pazeumuu Poccuu
MeToabl MaTeMaTUKHU

e Ucnonwv3ys uzyuenHvle Memoowl, npoeooums 00KA3AMEAbCMB0, bINOTHAMD

onpoeepoicerHue,
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Buibupamv  uzyuennvie memoosi

mamemamudecKux 3610611[,'

8 OKpyxcaroujel 0elucmeumenbHOCmu U NPOU3BE0eHUsX UCKYCCMEd,

KOMMYHUKAYUOHHblE cucmembsl npu peutueHuud mMamemamuiecKux 3a0ay.

NPUMEHANb

Ne HanmenoBanue Bcero B Tom uyuncie
TEeMbI/paziena JacoB Teopusi, | Kontpoab
MPAKTHKA
1. JlpoOu 1 pOLIeHThI 12 11 1
2. [Ipsimast u oO6paTHast MPONOPIMOHATILHOCTD 8 7 1
3. Beenenne B anredpy 10 9 1
4, YpaBHeHUs 11 10 1
5. Koopaunate! u rpaduku 9 8 1
6. CBOMCTBa CTENICHN C HATYPAIBHBIM ITOKa3a 9 8 1
7. MHorouieHbl 17 15 2
8. PaznorxeHre MHOTOUJICHOB HA MHOXKUTEIIN 17 16 1
9. BepositHOCTh 1 cTaTHCTHKA 5 5 1
10. | IloBropenue. 4 3 1

U ux KomOuHayuu O peuleHus

UCNOIb308aMb MamemMamuyeckue 3Hanus 01 ONUCAHUS 3aKOHOM€pHOCm€Z:Z

npocmetiuiue NpPOSPAMMHbIE CPeOCcmed U  INeKMPOHHO-
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Conepxanue nporpamMmmbl
JApodu u npouenTsi(12 yacos)

CpaBHeHHE palMOHANBHBIX yucenl. JIeHcTBUS ¢ palMOHAIBHBIMHU 4YuciaaMu. [Ipedcmaenenue payuoHanrbHo2o ducia OecamuyHou Opobvio . CTeneHb ¢
HaTypalbHBIM TIOKa3zareneMm. [lpoienTsl. Pemenne 3amau Ha mporeHThl .HaxoxaeHue mpolieHTa OT BEJIMYWHBI, BEJMYMHBI 1O €€ TporeHTy. OnucaTenbHbIe
CTaTUCTUYECKHUE MOKa3aTeNId YUCIOBBIX HAOOPOB: cpeHee apuMeTnyecKoe, Meinana, HauboJIbIIee 1 HAMMEHbBILIEe 3HAUeHHUs, pa3Max.

IIpsimasi 1 oOpaTHasi NPONOPUUOHAILHOCTL( 8 YacoB)
3aBUCHMOCTH MEXKIYy BeIMuMHaMH. [IpencraBieHue 3aBHCHMOCTH MEXIy BeMUMHAMU B Bujae ¢opmyn. IlponoprmonansHas M oOpaTHO MPONOPIMOHATbHAS

3apucuMocTH. [Iponoprus. [Ipumenenne nponopumii npy pemenny 3agad. [IponopruyoHaabHOE JeeHe.
Beenenne B anredpy ( 10 yacon)

BykBeHHbIE BhIpKeHUS (BBIPOKEHHS C TIEPEMEHHBIMH). 3aKOHBI apU(PMETHIECKUX JICHCTBUI: TIEpEMECTUTEBHBIN, COUeTATeIbHBIN, pacipenenuTeabHbi. [IpeodpazoBanue
OYKBEHHBIX BBIPOXCHUI Ha OCHOBE CBOMCTB apu(MeTHIeCKUX IeicTBUi. PackpbiTre ckoOok. [IpuBeneHre moJo0HBIX CllaraeMbIx

YpaBuenusi(11 yacoB)

Anrebpandeckuii crioco0 perreHus 3a1a4. [lousiTne ypaBHeHHs M KOpHS ypaBHEHUs. JIMHEWHOE ypaBHEHHE B €T0 KOPHH.

Pemenune TMHENRHBIX YpaBHEHUH. PeleHne TeKCTOBBIX 3a/1a4 aireOpandecKiM CIioCOOOM.

Koopaunatel u rpaduku(9uacon)

KoopmunarHas npsimasi. V300pakeHne drcesl TOYKaMH KOOPIMHATHOM MpsiMoi. YHMCIIOBbIE MPOMEKYTKH. PaccTosiHie MEKIy TOYKaMH KOOPIMHATHOM IPSMOM.
JleKapTOBBI KOOPJAMHATHI Ha TWIOCKOCTH. I'paduku. CBoiicTBa (pyHKIMH, MX OTOOpakeHHne Ha rpaduke. [IpuMepsl rpadMKOB 3aBHCHMOCTEH, OTPaXKarOMIMX peaabHbIe
POLIECCHI.

CBoiicTBa CTeneHH ¢ HATYPAILHbIM noKaszaTesem (99acoB)

CreneHb ¢ HATYpaIbHBIM MOKa3aTeIeM U e€ CBOWCTBA.. PelieHre KoOMOMHATOPHBIX 3a/1a4 Iiepe0opoM BapraHTOB. KoMOMHATOpHOE MpaBiiio yMHOKeHHsL. [lepecTaHOBKY U
(dhaxTopuai.
MHuorowiensi (17 qacos)

O,[[HO‘-IJ'ICH, MHoTouwiIeH. CTelmeHs MHOTOUWICHA. I[eﬁCTBHH C OAHOYJICHAMHU U MHOTOYJICHAMH (CJ'IO)KCHI/IC, BBIYHMTAHUC, YMHO)I(eHI/Ie). cDOpMyJ'H:I COKpaH_IéHHOFO
YMHOKCHUA: KBaApaT CyMMBI H PA3HOCTU Peltenne TeKCTOBBIX 3a1a4 apI/I(pMeTI/I"IeCKI/IM CII0COOOM.
Pemenne TeKCTOBBIX 3a1a4 aJ'IFe6paI/ILICCKI/IM cnocodoM. Mcronbs3oBanue Ta6J'II/II_[, CXEM, qepTexceI?I, APYTUux CpeaACTB MPEACTABIICHUA NAHHBIX IIPU PCHICHUHA 3aJavH.
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Pa3sioxxeHue MHOTo4w1eHOB HA MHOKUTeM(17 YacoB)

Brirecenne o01iero MHOXKHTENS 32 CKOOKH. PasznoskeHre MHOTOWIEHOB Ha MHOXHTENUM. DopMyna pazHOCTH KBaapartoB. DopMymbl pa3HOCTH M CyMMBI KYOOB.
Perenue TekcToBBIX 33124 aNreOpandeckuM CriocoOOM.

BepositHocTh 1 ctatucTka (5 YyacoB)

[pencraBnenne TaHHBIX B BUJIE TAOJHII, AUArpaMM, TpadUKOB. 3aroHEHHE Ta0JHII, YTEHHE U TIOCTPOCHHE TMarpamMM (CTOJIOMKOBBIX (CTOJIOUYATHIX) M KPYrOBBIX).
Yrenune rparKOB peasibHBIX TPOIECCOB. V3BIedueHre nHPOpMALK U3 TUarpaMM U TalJIuII, NCTIONH30BaHUE M MHTEPIPETAINS JAHHBIX.

OrmmcaTenbHast CTaTUCTHKA: CpeiHee apu(METHIECKOe, MEIMaHa, pa3Max, HanOoJIbIIee U HaNMEHbIIIee 3HaYeHNs1 Ha0Opa YKMCIIOBBIX JaHHBIX. [IprMepsl cirydaitHoi
W3MEHYMBOCTH.

CityyaliHblil 3KCIIEPUMEHT (OTIBIT) U ciTydyaiiHoe coObITue. BeposTHOCTh 1 yacTtoTa. Posib MaoBEpOATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHIA B IPUPOE U B
oOmectBe. MoHeTa 1 urpaiibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmuna, pedpo. Crenens BepmHbl. Yucno pédep u cymmapHas crenenb BepiuH. [IpencraBnenue o cBsa3noctu rpada. Llenu u mukisl. [Iytu B
rpadax. O6xox rpada (snepoB myTh). [IpencraBnenne 06 opueHTHpPOBaHHOM rpade. Pemenne 3agad ¢ momMotbio rpados.
IMoBTOpenne. UToroBbie KOHTPOJIbHBIE padoThI (4 yaca)
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Ne HaumenoBaHue pa3ieioB H TeM XapaKkTepuCTHKA OCHOBHBIX BH/IOB /IeSITEJIbHOCTH YUYCHHKA KonTpoas Hara
YPOKOB
110 11/ ITo nuany | ITo paxry
JApoodu u npouentri-12 yacon
BBITIOJTHSIOT CPaBHEHHUE OOBIKHOBCHHBIX U JCCATUYHBIX IPOOEH,
1 CpaBuenue apooeit MPUKUJIKY U OIICHKY B XOJI€ BBIYMCIICHUIN; POBOIST HECIOKHBIC
HCCTIeI0BaHUs, CBSA3aHHBIE CO CBOMCTBAMHU JPOOHBIX YHCEIL,
2 OTIUPASICh HA YHCIIOBBIE IKCIIEPUMEHTHI
3 Beruucnenus ¢
CPaBHUBAIOT U YMOPSIAOUYNBAIOT PAIIMOHATBHBIC YHUCIIA; BBITOJIHSIOT =
panMoOHATBHBIMH YHUCIIAMU TEeKYIIUH
4 BBIYUCIICHUS C PAIIMOHATLHBIMH YU CIIAMU
S CrerneHnp ¢ HATYpaTbHBIM HaxoJAT 3HAYCHUS] OYKBEHHBIX M YHCIIOBBIX BBIPAKEHUM;
MoKazaTesiemM BBITIOJTHSIIOT BBIYMCIICHHS C PAIMOHATBHBIMH YHCIIAMU, BEIYUCIISIOT
3HAYEHUsI CTEMEHEH C HAaTypaJbHBIMHU MOKA3aTEIAMHU
6
BrimonHst0oT 1eicTBHS ¢ HATYpalTbHBIMU YUCIIaMHU, ¢ IPoOsIMH, C Bxonnoi
7 WMEHHBIMU BEJIMYMHAMHU; PEIIAIOT TEKCTOBBIE 3a/1a41 U YPaBHEHUS,
Bxo/1HOM KOHTPOJIb pemalT reOMETPUUSCKHE 3a7a91; KOHTPOJIUPYIOT: 0OHAPY>KUBAIOT
U YCTPAHSAIOT OMUOKH JIOTUYECKOTO (B X0JI€ PEIICHHS) U
apruMETHYECKOTO (B BBIYUCIICHUH ) XapaKTepa
8 OCYIIECTBJISIOT MIOUCK MHGOPMAIINH, COJEPKAIINE JaHHBIC,
3aa4u Ha MPOLEHTHI BBIPQ)KCHHBIC B IIPOLICHTAX, HHTEPIPETUPYIOT ATH JAHHBIC; PELIAIOT
3a/1a4y Ha MIPOIICHTHI U APOOH
€IIal0T OCHOBHBIC 3a7a41 Ha MIPOIICHTHI U APOOH; TPAaMOTHO TEeKYIIHI
3ajauu Ha TPOLICHTHI p p P - TP ym
9 0(hOPMIISIOT PEIICHUE 3a/1a41
10 CraTtuctuueckue MIPUBOJIAT IPUMEPHI UUCIIOBBIX JAHHBIX, HAXOJAT CPEIIHEE

XapaKTCPUCTUKU

apupMeTHIecKoe, MOy, MEJIMaHy, pa3Max YUCIOBBIX HAOOPOB,




11 HauOoJIbIIIee U HAUMEHbIIIEe 3HAYCHU Ha00pa YHUCIIOBBIX TAaHHBIX,
Cratuctuueckue B TOM YHCJI€ U3BIIEKasi HEOOXOAUMYIO HH(POPMALIUIO U3 TaOJIUI 1
XapaKTEPUCTUKHU JUarpaMm, UCTIOJB3YIOT U UHTEPIPETUPYIOT JaHHBIC,

MPE/ICTABIISIIOT JAaHHBIC B BUJIE TaOIUII, AMarpamm
BrinomagroT BEIYUCIEHHS C panroOHaJIbHBIMM YMCJIaMH, BIYHCIISIIOT TeMATHYECKHUii

12 3HAUEHUS CTENEHEN C HaTypalbHBIMU [TOKA3aTEISIMU; PELIAtOT
Konmponvnas paboma no OCHOBHBIE 33/1a4M Ha MPOLIEHTHI U ApOOU; HAXOIAT CpeHEe
meme «O0bIKHOGEHHbIE apudmeTnyeckoe, MOAY M pa3Max YMCIOBBIX HAOOPOB,;
opoou» KOHTPOJIMPYIOT: 0OHAPY>KUBAIOT U YCTPAHSIOT OIIUOKH

JIOTUYECKOTO (B XOJI€ pelIeHns) 1 apu(MeTH4ecKoro (B
BBIYUCIICHUH) XapaKTepa
Ilpamasa u oopamnas nponopuyuonanbHocmv-8 ypoxKos
MOJENUPYIOT HECI0KHbBIE 3aBUCUMOCTH C TIOMOILBIO (POpMYIT;
3ABHCHMOCTH  hOPMYIHI BBITIOJTHSIIOT BBIYMCIICHHS TI0 (popMysiam, BEIPAKAIOT U3 (HOPMYITBI
13 OJIHU BEJIMYMHBI Yepe3 Ipyrue
BBIPAXKAIOT TIepEMEHHBIE U3 (POPMYIT; BHITIOJIHSIIOT BEIYUCICHHUS T10

14 (dhopmynam, BeIpaxkaTh U3 GOPMYJIbl OJHH BEITUYHHBI Uepe3 APyrue

pacmo3HalOT  OpsMyl0 U OOpaTHyI0  IPONOPLUUOHANIBHBIE | TEKYIIHMA

15 [Ipsimast TpONOPIMOHATBHOCTD | 3aBUCUMOCTH; HUCIOJB3YIOT CBOWCTBA TMpsIMOM W 0oOpaTHOM

MIPONOPIUOHATBHOCTH ISl BBIIIOJHEHHUSI IPAKTHYECKUX PACUETOB
Ob6patHas pEIIalOT TEKCTOBbIE 33/1a4H Ha MPSIMYIO0 U 00paTHYIO
16 MPONOPLUHUOHATBHOCTb IPONOPLUOHAIBHBIE 3aBUCUMOCTH
pemaoT 3a/1a4u ¢ NOMOIIBIO MPONIOPLINIA; AaHATU3UPYIOT U
[Iponopuuu. Pemenue 3aiay ¢ | OCMBICIMBAIOT TEKCT 3a/1a4U, MOJEIUPYIOT YCIOBUE C HOMOUIBIO
17 MIOMOIIIBIO TPOTIOPIIHIA. CXEM, CTPOST JIOTUYECKYIO HEMOYKY PACCYKICHUI; KPUTHUYECKU
OLIEHUBAIOT MOJYYEHHBIN OTBET, OCYLECTBIIAIOT CAMOKOHTPOJIb, TEeKYLIUH
18 IIPOBEPSIst OTBET HA COOTBETCTBUE YCIOBU
19 [TponopumonanbHoE NeneHue. | GOPMYIUPYIOT TOHATHE MPOMOPLUHMOHAIBLHOTO JICTCHHS;PEIIatoT




TCKCTOBBIC 3aJa4X HAa TPONTOPIUHUOHAJIbBHOC NCJICHUC

20 Pemraior TekcTOBBIE 3aJauM Ha MPOIMOPIMOHAIBHOE JIEJICHUE.
AHaTM3UPYIOT W OCMBICIUBAIOT TEKCT 3a/add, MOJEIUPYIOT
Konmponvnaa paboma no yCIOBUE C TOMOIIBIO CXEM, CTPOSIT JIOTUYECKYIO LEHNOYKY | Temarnueckuii
meme «lIpamas u oopamnas | pacCy)KJCHUH; KPUTUYECKA OLIEHUBAIOT IIOJYYCHHBIH OTBET,
NPONOPUUOHATLHOCIUY. OCYILIECTBIISIIOT CaMOKOHTPOJIb;KOHTPOJIUPYIOT: OOHAPYXKUBAIOT U
YCTPAHSIOT OIIMOKH  JIOTHYECKOr0 (B XOAE pEIICHHs) |
apu@mMeTnyeckoro (B BHIYMCIECHUH) XapaKkTepa
Beenenne B anredpy — 10 ypokoB
BykBeHHast 3amuce CBOHCTB MPUMEHSIOT S3BIK aJIreOphl IPU BHITIOJHEHUN DJIEMEHTAPHBIX
21 NEUCTBUM HaJ YUCIAMU. 3HAKOBO-CUMBOJIMYECKUX JIEHCTBHI: UCTIOJIB3YIOT OYKBBI TS
0003HaUEHHUSI YHCE, JUIS 3aIMCH OOIINX YTBEPIKICHHIA;
IIpeoGpasoBanne OYKBEHHBIX | MOACTHPYIOT OYKBEHHBIMH BBIPAXCHUSIMH YCIIOBHS, OITFICAHHBIE
22 BBIpAKECHUI. CJIOBECHO, PUCYHKOM HJIH YEPTEKOM; MPEoOpa3yroT
anredpanveckre CyMMbl U TPOU3BEICHUS
[IpeobpazoBanme OYKBEHHBIX
23 BBIPAKEHUI. BBITIOJIHSAIOT YHUCJIOBbIE TOJCTAHOBKHM B OYKBEHHOE BBIPAKEHHE,
[IpeoOpa3oBaHre OYKBEHHBIX | BBIYHUCIISIFOT YMCIIOBbIE 3HAYEHNE OYKBEHHOI'O BBIPAYKEHMSI TEKYIIHAN
24 BBIpAKCHUI.
PackpeiTie ckoOoK.
25 BBITIOJTHSIOT 3aJlaHUsl Ha YOPOUICHHE BBIPAXKEHUHN; MPUMEHSIOT
PackprpiTust ckoOOK. IpaBHJIa PACKPBITHS CKOOOK MpH BHIMOJIHEHUU 3aJaHUI
26
[IpuBenenue mogoOHBIX
21 C/1aTACMBIX. IPUMEHSIOT MPABUJIO PUBEICHUS OJOOHBIX CllaraéMbIX MPU
[IpuBenenue mogoOHBIX BBITOTHEHHIH Sa/atui TeKYILUN
28 CIIaraeMbix.
[IpuBenenue mog0OHBIX JlenatoT  OOKNamel MO HUCTOPUM  BO3HUKHOBEHHUS  aireOpsl;
29 ClIaraeMbIX. 3alUIIAI0T TPOEKThI; OLIEHUBAIOT CBOM JAOCTIKEHHUS U JOCTIKEHUS

JPYrUX ydamuxcs




30

Konmponvnaa paboma no
meme « Beeoenue 6 anzeopy».

BbInoniHAIOT 3a1aHUS HA YIPOIIEHUE BHIPAYKEHUI; IPUMEHSIOT
MpaBHJIa PACKPBITHSA CKOOOK MPH BHITIOJIHEHUH 3a/1aHUIH;
IPUMEHSIIOT PAaBUJIO IPUBEIEHUS OJOOHBIX CllaraéMbIX IPU
BBITIIOJTHEHUH 3a/IaHUH; BBITIOJIHSAIOT YU CIIOBbIE TIOJICTAHOBKY B
OYKBEHHOE BBIPA)KEHHUE, BHIYHMCIISIOT YUCIOBbIE 3HAUCHHE
OYKBEHHOT'O BBIPAYKEHUS;KPUTUUECKH OLIEHUBAIOT IMOJYy4EHHbIN
OTBET, OCYILECTBIISIOT CAMOKOHTPOJIb; KOHTPOJIUPYIOT:
00HapyXHMBAIOT U YCTPAHSAIOT OIIMOKH JIOTHYECKOTO (B X0
peuieHys) U apudmMeTnyeckoro (B BEIUMCICHUH) XapakTepa

TEMaTHYECKUHA

YpaBaenus — 11 ypokos

31

Anrebpandeckuii cnocod
pereHus 3a1a4

BbInonHAIOT 3a7aHus TBOPYECKOTO M IOMCKOBOTO XapakTepa,
MIPUMEHSIOT 3HAHUS U CIIOCOObI IEHCTBUI B U3MEHEHHBIX YCIIOBHUSX;
MEepPexXo/IAT OT CIOBECHOHM (GOPMYIMPOBKH YCJIOBUS 3aJaddl K
anredpanvdeckoi MOJIeTH MyTeM COCTaBJICHUS YPABHEHHUS; TPOBOIST
JI0Ka3aTeNbCTBEHHbBIE PACCY)KJIEHUS O KOPHSIX YpaBHEHUS C OMOpPOi
Ha OIpeneieHre KOpHs; padoTaloT B mapax, IpyIiax; OLEHUBAIOT
CBOM JIOCTHIKEHMSI U JOCTHKECHMSI APYTUX ydaluxcs

32

Kopnu ypaBHeHust

33

Pemenue ypaBHeHwmit

(hopMYIHPYIOT OTIpe/ieiecHNuE YPaBHEHHSI U KOPHST YpaBHEHUS;
O0OBSICHSIOT U (DOPMYITUPYIOT MPaBHIIa MPEe0Opa30BaHMS YPaBHECHUH;
HAXOJSAT KOPHU YpaBHEHWUsI IIPH PEIICHUH 33 JaHUN

TEeKYIIHI

34

Pemenue ypaBHeHumit

GbopMynUpYIOT TOHSTHE JMHEWHOTO YpPaBHEHHUS;,  PacHO3HAIOT
JUHEHHbIC YpaBHEHHS

35

Pemienue ypaBHeHMit

36

Pemienue ypaBHeHMit

Pemrenne ypaBHeHuM

KOHCTPYMPYIOT ~ QJITOPUTM  pEIIEeHUs JIMHEWHBIX YpaBHEHUH,
pacro3HAlOT JIMHEHHBIE YPAaBHEHHUS, PEIIAIOT JIMHEHHbIE ypaBHEHUS,
a TaKKe ypaBHEHUS, CBOJAIIMECS K HUM, C TIOMOIIBIO MTPOCTEHIITNX
npeoOpa3oBaHUii; pelaloT ypaBHEHUS C OJTHOM MepEeMEeHHOMN




37

Pemenue 3a1a4u ¢ TOMOIIBIO

pemaloT  TEKCTOBbIE  3a/Jauyd  aJreOpanyecKuM  CrocoOoMm:

38 YpaBHCHUU
PeILICHIC 3021 © HOMOLIBIO COCTaBJIIIOT ~ ypaBHEHHE [0  YCIOBHUIO  3aJaud,  pELIaoT T
39 T — COCTaBJIEHHOE YPaBHEHUE, ITPOBOST PACCyX IACHUS, OCHOBAaHHbIC Ha
P - WHTEPIPETAIMHU YCIOBUS MOCTABIICHHOM 3a/1a4M, JJIsl IOUCKA LEJIBbIX
ICHU 9 ¢ TIOMOIIIb . . o
CLICHHUC 3a]a1 € HOMOTIRIO KOpHEH HEKOTOPHIX HECIIOKHBIX HEJTMHEHHBIX ypPaBHEHUI
40 YpaBHECHHH.
BBIMONHSIOT 3a7aHKMsi TBOPYECKOTO M TOMCKOBOIO XapakTepa, | TeMarhueckui
MIPUMEHSIIOT 3HAHUS U CII bl JICHCTBUI B I3MEHEHHBIX YCIOBUSIX
EHSIOT 3Ha CHOCOOBI JIeic 3MEHe () ;
HaxoJAT KOPHM YpaBHEHHUs TMpU PEIICHUH 3aJaHuil; peIarT
TEKCTOBbIE 3aJlaud  aireOpanyeckuM CrocoOOM: COCTaBJISIOT
aBHEHUE TI0 YCIOBUIO 3a/1a4M, PEIIal0T COCTABIIEHHOE YpaBHEHUE
Koumponvnasa paooma no P M P P ’
41 MPOBOJIAT PACCYXKICHHS, OCHOBAHHBIE Ha MHTEPIIPETAIIUN YCIOBUS
meme « Ypasuenusy. 9 .
TOCTaBJICHHOW 3a/Jauu, JUIsl TOWCKA IIENBIX KOPHEH HEKOTOPHIX
HECJIOKHBIX HEJTMHEHHBIX YpaBHECHU, OCYIIECTBIISIOT
CaMOKOHTPOJIb; KOHTPOJUPYIOT: OOHApYKHMBAIOT U YCTPAHSIOT
OIMMOKKM JIOTUYECKOTO (B XOJIe pelIeHUs) W apuPMeTHIecKoro (B
BBIYMCIICHUH) XapaKkTepa
Koopaunate! u rpaduku -9 ypokon
MHO03K€ecTBO TOUYEK Ha U300pakaroT YMClia TOYKaMU Ha KOOPIMHATHOM MPSMOi; HAXOIAT
KOOPJIUHATHOU IPSIMOI paccTosiHUe MEX/1y TOUKaMH Ha KOOPIUHATHON NpsMOit
42
(bopMynUpyIOT MpaBUiIO JeleHus aecstuuHoil npodu Ha 10, 100,
PaccrosiHue Mexay ToukaMu 1000 u T1.1.; OGOPMISIOT KOHCIEKT; CPaBHUBAIOT HAUOOJIbIIEE
43 KOOPJIUHATHOU MIPSIMOM YHCIIO W YCTaHABJIMBAIOT, BO CKOJBKO pa3, MEpPeBOJAT M3 OIJHHX
€IMHUILl U3MEPEHUS B IpYTrHe
44 MHO03K€ecTBO TOYEK Ha BBITIOJTHSIOT 3aJlaHUs, CBS3aHHBIE C HAaXOXKJIEHHUEM PACCTOSHHS

KOOp,[[HH&THOfI IJIOCKOCTH

MCKAY TOUKaAaMH KOOpI[I/IHaTHOI‘/’I HpHMOP’I




M300paKalOT Mapbl YUCENl TOYKAMHU KOOPJMHATHOM IUIOCKOCTH; | TEKYLIHH
CTPOSIT ~ HAa  KOOPJAMHATHOM  TJIOCKOCTH  T'€OMETPUUYECKHE
MHO3K€ECTBO TOUEK HA
45 . M300paKCHHSI MHOYKECTB, 3aJ[aHHBIX AITeOPAaNveCKH, OIMUCHIBAIOT
KOOPJAMHATHOU TJIOCKOCTH .
MHOECTBO TOYEK KOOPIWHATHOM IUIOCKOCTH aireOpandecKuMu
COOTHOIIECHUSMHU
Tpadxa [IpencraBnstor naHHbIE B BHAE TaOJIHII, rpauKoB; CTPOAT
46 rpaduKy MPOCTEHIINX 3aBUCUMOCTEH, 3aJaHHBIX AJreOpandecKuMu
COOTHOIIEHUSIMU, MPOBOJISAT HECJIOJKHBIE HCCIeI0BaHuUs
I'pacuku .
47 0COOEHHOCTEN 3TUX rpapuKOB
MOJISTUPYIOT ~ peajbHble 3aBUCUMOCTH Tpadukamu; YUTAIOT
Eme HeCkoIpKO BaXKHBIX JACIMpYIoT P .. pag ’
48 rpadHKoB rpaduKku peasbHBIX 3aBUCUMOCTEH; CTPOSIT CIOXHBIE rpaduKu Ha
P KOOPAMHATHOM MJIOCKOCTH; YUTAIOT TPpa(MKN peasIbHBIX MPOTIECCOB
Jenator noknaabl mo Teme «JlexkapTroBas cucTemay; 3allMILaloT
I'paduku Bokpyr Hac. MPOEKTHI; OIEHWBAIOT CBOW JIOCTIDKCHHS W JTOCTHDKCHHUS JIPYTHX
49 yyammxcs
Koumponvnasa paooma no N TeMaTHeCKHi
NnnuBuayanbHoe perieHne KOHTPOJIbHBIX 3adaHuid. OCyliecTBIsATh
50 meme «Koopounamwt u
CaMOKOHTPOJIb
zpaghuxuy.
CBolicTBa CTEMEHU C HATYypaJbHBIM MOKa3aTeaeM- 9 ypoKoB
(hopMyTUPYIOT, 3alUCBIBAIOT B CHUMBOJHMYECKOW (opme u
51 [IpousBeneHue u 4acTHOE 000CHOBBIBAIOT CBOMCTBA CTEMEHM C HATypallbHbIM IOKa3aTeleM,
CTereHen IPUMEHSIIOT CBOMCTBA CTENEHH IS TPeoOpa3oBaHus BBIPAKEHUM U
BBIYMCIICHUI
[IpousBeneHue u 4acTHOE
52 cTeneHen YIPOIIAIOT MPOU3BEACHWE M YACTHOE CTENeHeH; BBIMOIHSIIOT
[IpousBeaeHNE U YACTHOE 3a/laHusl, CBSI3aHHBIE CO CTEIIEHSIMU MTPOU3BEICHUS U IpOOH
23 creneHen
54 CreneHsb CTeNeHH, (hopMyIUpPYIOT, 3aMKUCHIBAIOT B CUMBOJINYECKOH popme u
MIPOU3BEACHHUS U Jpoodu 000CHOBBIBAIOT CBOMCTBA CTENEHU C HATYpPAJIbHBIM MOKa3aTeleM,
CreneHb CTeNeHH, NPUMEHSIOT CBOMCTBA CTETICHHU I TPe0Opa30BaHus BEIPAKEHUN U TeKYIIUN
55 NPOU3BE/ICHHS H JIPOOH BBIYMCIICHUI




Pemenne koMOMHATOPHBIX

56 3a7a4 MPUMEHSIOT MPABUIIO0 KOMOMHATOPHOTO YMHOYKECHUS JUISL PEIICHUS
57 Pemrenne koMOMHATOPHBIX 3a7a4 Ha HaXO0XIeHHUE Juciia 00ObEKTOB WX KOMOMHAIINHA
3aga4
MPUMEHSIOT MPaBHJIa IEPECTAHOBKH MPHU BHITIOJIHEHUM 3aJaHU;
BBITIOJTHSIOT TIepe0Op BCEX BO3MOKHBIX BAPUAHTOB IS IIepecueTa
58 [IepecTtanOoBKM PEOOp .. P p
00BEKTOB MJIM KOMOMHAIIMI;pACTIO3HAIOT 33/1a4M Ha ONPEJICIICHHE
YHUCJIa MePEeCTaHOBOK U BBITIOJIHSIOT COOTBETCTBYIOIIHE
BBIYUCIICHUS
Koumponvnasa paooma no TeMaTHIeCKHi
59 meme «Ceoiicmea cmenenu ¢ | IHIUBUyaJIbHOE PEIIEHNE KOHTPOJIbHBIX 3a/IaHHIA.
HamypanivHovIm OcymiecTBIISIFOT CAaMOKOHTPOJIb
nokazamesnemy.
MHorounensi-17 ypokoB
pa3InyaroT U paCloO3HAIOT OJHOYJIEHBI U MHOTOUYJICHBI; BBIITOIHSIOT
OnHOYJIEHBI 1 MHOTOYJICHBI N
60 JICCTBHUS C OJHOUJIEHAMU U MHOTOWICHAMH
CrnoxeHue 1 BbIUUTaHUE
MHOT'OYJIEHOB
61 BBIIIOJIHSIOT CJIOKEHUE U BBIYUTAHUE MHOTOYJICHOB; HAXOIAT
CYMMY M Pa3HOCTh MHOTOUJICHOB «CTOJIOUKOMY; v
TEeKYLIUI
CrnoxeHue ¥ BbIlUUTaHUE
MHOT'OYJIEHOB
62

YMHOXEHHE OJHOYICHA Ha
MHOTOYJICH

IMPUMCHAIOT IIPABUJIO YMHOXCHUA O JHOYJICHA HAa MHOTOYJICH IIpH
BBIINIOJIHCHHUH 3aL[aHPII>i; BBITIOJIHATOT 3aaHus, CBA3aHHBIC C




63

YMHOKCHHUEM OJHOYJICHA HAa MHOTOYJICH

64 VYMHOXKEHHE OMHOYIEHA Ha
MHOT'OYJIEH
65 YMHOK€EHHE MHOTOYJIEHA Ha TeKYILUN
MHOT'OYJIEH IPUMCHSIFOT MPABUIIO0 YMHOKCHHSI MHOTOWICHA HA MHOTOYWICH TIPH
BBITIOJTHEHHUH 33JIaHUH; JIOKA3bIBAIOT (DOPMYIIBI COKPAIIEHHOTO
VYMHOXKEeHEe MHOTOYICHA Ha o
YMHOKEHUSI, IPUMEHSIOT UX B IPEOOPA30BAHUSIX BRIPAKCHUN U
MHOTOYJIEH
66 BBIYHCIIEHUSX
67
BEITIOJTHSIOT 3a/1aHUs, CB3aHHBIC ¢ YMHOKCHHEM MHOTOWICHA HA
YMHOXKEHNE MHOTOWIEHA Ha MHOTOWIEH; TPOBOJIAT UCCIICAOBAHUS JUII KOHCTPYHPOBAHUS U
MHOTOYJIEH TOCTIEAYIOIETO I0KAa3aTEIhCTBA HOBBIX (DOPMYJT COKPAIIEHHOTO
YMHOKEHUS
68 Koumponvnaa paboma no NuauBunyanbHOE pelIeHHe KOHTPOJIbHBIX 3aIaHUH. TEMaTHYCCKUF
meme «Mnozounenwy. OCyIecTBIISIIOT CAMOKOHTPOJIb
69 dopMyItbl KBaJpaTa CyMMBI U
KBaJpara pa3HOCTH .
[TornMaroT y4eOHyI0 3a7a9y ypoKa U CTPEMSTCSI €€ BBITIOJTHHUTD;
dopMyItbl KBaipaTa CyMMBI U
OTBEYAIOT HA UTOTOBBIC BOMIPOCHI U OIIEHUBAIOT CBOU JIOCTHKEHUS
70 KBaJpaTa pa3HOCTH
Ha YPOKE;BBIBOJIAT U JIOKA3bIBAIOT (DOPMYJIBI KBaJpaTa CYMMBI U
71 dopMyIibl KBaJipaTa CyMMBI U ]
Pa3HOCTH; MPUMEHSIOT (POPMYITBI KBaJpaTa CYMMBI U Pa3HOCTH MPHU
KBaJpaTa pa3HOCTH .
BBIIIOJIHEHUH 3aJaHUI —
72 dopMyIibl KBaJipaTa CyMMBI U TEeKYyIITUH
KBaJpaTa pa3HOCTH
73 Pemrenne 3ama4 ¢ moMoIIbIO [TonumaroT yueOHyI0 3a7a4y ypoKa U CTpeMsTCs €€ BBIMOJIHUTD;
ypaBHEHUH OTBEYAIOT HA UTOTOBBIC BOMPOCHI U OIICHUBAIOT CBOU JIOCTHKEHUS
Ha YPOKE; PEIIal0T YpaBHEHUS, CBOASIINECS K TMHEHHBIM TeKYILUN
Pemrenne 3ama4d ¢ moMoIbI0 YpaBHEHUSIM; PelIaloT TEKCTOBBIC 3a/1a4M aNreOpandeckKum
74 ypaBHEHUI CIOCOOOM: MOJICTTUPYIOT YCIOBHE 3a/1a4l PUCYHKOM, YEPTEHKOM;

HEePeXoIAT OT CIIOBECHOH (pOPMYyIMPOBKHU YCIOBUS 3aa4H K




anredpanyecKoil Moiesu IyTeM COCTaBJICHHS YPAaBHEHHUS; PEIIAIOT
COCTaBJICHHOE YPABHEHUE

Pemrenue 3aga4 ¢ IOMOIIBIO
YpaBHEHU I

pELIAOT 3a/a4y ¢ IOMOLIbIO Ta0IuL], 33/1a41 Ha JBH)KEHUE U Ha
JBAKEHHE 10 PEKEC IOMOIIBIO YPABHEHUN

75
TeMaTU4YeCKUH
Konmponvnaa paboma no NunuBuayanbHOE penieHrne KOHTPOJIbHBIX 3aIaHUM.
76 meme «Mnozouneniy. OcCylIecTBISIIOT CAMOKOHTPOJIb
Pa3znoscenue mnozounenog na muoxcumenu-17 ypokos
Brinecenue obuero
MHOHUTEJIS 32 CKOOKH .
7 (GbopMyNnUpYIOT MOHSATHE OOIIEr0 MHOMUTENS;, BBIHOCAT OOIIM
Brinecenue o61ero MHOXXHUTENb 32 CKOOKHM MpPH BBHIMOJIHEHUM 3aJaHUil; MPUMEHSIOT
78 MHOHUTEIA 32 CKOOKH MpaBUJia BEIHECEHHUS 00IIEeT0 MHOKHUTES 32 CKOOKH
Brinecenue o61iero TEeKYITUH
79 MHOJKHUTEIIS 32 CKOOKH
80 Crioco0 rpynnupoBKU
3HAIOT M MPUMEHSIOT CHOCcOo0 TPYNNUPOBKH IPH BBHINOJIHEHUU
3a/IaHMi; paboTarOT B TPyMIax
Crioco0 rpynnupoBKU
81
TEeKYIIHI
BBITIOJHSIOT PA3JI0KEHHE MHOTOYJICHOB Ha MHOXUTEIH METOAO0M
Crnioco0 rpynnupoBKU i
82 TPYIIUPOBKU; FPAMOTHO O(OPMIISIIOT pellIeHHE 3a1a4u
83 dopmyna pa3HOCTH KBaJApPaTOB
ol BBIBOJAT U JIOKAa3bIBAIOT  (HOPMYIIBI pa3HOCTU  KBaJPaToB;

dopmyna pa3HOCTH KBaJpaTOB

IMPUMCHAIOT 3TH q)OpMy.]'ILI IIpX BBIIIOJIHCHUHA BaI[aHI/Iﬁ




BBITIOJIHSIOT ~33/laHusl Ha TOpUMEHEHHWE (OPMYIBI PA3HOCTH | TEKYLIUU
dopmylia pa3HOCTU KBAJIPaTOB p bopmy p T
85 KBaJ[PaTOB
86 DopMysbl Pa3HOCTH U CYMMBI | BEIBOJAT W JIOKA3bIBAIOT (OPMYJBI  PAa3HOCTH U CYMMBI KYyOOB;
KyOOB MPUMEHSIFOT 3TH ()OPMYJIBI TIPH BBITOJIHCHUU 3aaHHIA
BEITIOJHSAIOT 3aaHusi TBOPYECKOTO M IOMCKOBOTO XapakTepa,
MPUMCHSIFOT 3HAHKS M CIIOCOOBI ICHCTBUI B MI3MEHEHHBIX YCIIOBUSX;
KOMOMHHPYIOT W3BECTHBIC AITOPUTMBI TUTST pelIeHUs
DopmyITel PAa3HOCTH U CYyMMBI
<VOOR 3aHUMATEIBHBIX ¥ OJMMITHAIHBIX 337a49; OCYIISCTBIISIIOT BBIOOD
87 Y HanOosiee YPPEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCHMOCTH
OT KOHKPETHBIX YCIIOBHIA; pabOTAIOT B Mapax, TPyIiax; OIECHHBAIOT
CBOM JIOCTIDKEHUS M JIOCTIDKEHUS IPYTUX YUAIIUXCs
PaznoxxeHns MHOTOUYJIEHOB HA
88 MHOXHUTEJH C MPUMEHEHHEM BBITIOJTHSFOT PA3JI0KEHHUSI MHOTOWICHOB HA MHOXKHTETH, TTPHUMCHSIS
HECKOJIBKHX CIIOCO00B pa3IUYHbIE CIIOCOOBI; AHATU3UPYIOT MHOTOYICH U PACITO3HAIOT
Pa3noskeHHss MHOTOYICHOB Ha | BO3MOYHOCTH IPUMEHEHHS TOTO WJIM WHOTO MPpHEMa Pa3iosKeHUs
MHOKHTEJH ¢ TPUMECHEHUEM €ro Ha MHOXHUTEITH
89 HECKOJIbKUX CIIOCOO0B
90 PasioxeHns MHOTOYIEHOB Ha TEeKYyITUH
MIPOBOJIAT MCCIIEN0BATENbCKYIO PA00TY; BBIIIOJIHAIOT 3a/1aHus,
MHOXKHUTEJH C TPUMEHEHUEM )
CBSI3aHHBIC C PA3JIOKEHUEM MHOTOYJICHOB HA MHOXKHTEIIH,
HECKOJIbKUX CIIOCOOOB
Pemenue ypaBHeHui ¢ OPUMEHSIIOT pa3IMYHbIe (OPMBI CAMOKOHTPOJISI IPU BBITIOJIHEHUH
MTOMOIIBIO PA3JIOKEHUSI Ha npeoOpa3oBaHuil; MPUMEHSIOT Pa3i0KEeHHE Ha MHOKUTEIN K
91 MHOHUTEITH PEIICHUIO YPaBHCHUIN
Pemenue ypaBHeHuii ¢
pelIaloT YpaBHEHUS Ha IpUMEHeHHe GOopMYysl COKPAILIEHHOTO
92 IIOMOIIIBIO Pa3JI0KEHUS HA .
YMHOEHUS,
MHOXKHUTEIN
Koumponvnasn paboma no TeMaTHIECKHi
93 meme «Paznoyxcenue NunuBuayanbHOe pelieHue KOHTPOJIbHBIX 3aJaHUN.

MHO20U/IEHO6 HA
MHOMIcUmesiu».

OCYH_ICCTBJ'ISIIOT CaAMOKOHTPOJIb

Bepwlmnocmb U cmamucmuka — 5 YDOKOé




IIpoBOAAT SKCIIEPUMEHTBI CO CIIY4alHBIMU UCXOJAAMU, B TOM YHUCIIE

94 C TIOMOIIIbI0 KOMITBIOTEPHOTO MOJEIMPOBAHMSI, UHTEPIIPETUPYIOT
CnyuvaiiHblie coObITHS UX PEe3yJAbTaThl; IPUBOIAT IPUMEPHI CITYIaliHBIX COOBITHIA, B
9aCTHOCTH JIOCTOBEPHBIX M HEBO3MOYKHBIX COOBITHIH,
MaJIOBEPOSITHBIX COOBITHIA; TPUBOIAT IPUMEPHI PABHOBEPOSITHBIX
cOOBITHH, CTydalilHON U3MEHYMBOCTU
95
YacroTa ciryyailHOro COOBITHSI | BBIYMCIISIIOT OTHOCUTENBHYIO YaCTOTY CIIy4allHOTO COOBITHS
96 BBIYHCIISIOT OTHOCUTENIbHYIO YAaCTOTY CIy4allHOTO COOBITHS;
BeposiTHOCTB citydaitHOTO OIICHUBAIOT BEPOSTHOCTD C MIOMOIIBIO YACTOTHI, IOJTYYEHHYIO
COOBITHS OTBITHBIM IyTEM (MCIOJIb3ysd MOHETY U UTPAIbHYIO KOCTh),
MIPOTHO3UPYIOT YACTOTY HACTYIUIEHUSI COOBITHS 110 €r0 BEPOSTHOCTU
97 3HaKOMSTCS ¢ TIOHATHSIMH Tpad, BepIInHa, pedpo; ydarcs HaXOAUTh
I'padsr. Pemenue 3amau ¢ P ¢, Bep » Pebpo, ¥ A
CTENEeHb BEPUIMHBI, YUCIIO PEOEP U CyMMapHYIO CTENEHb BEPILINH;
OMOTIIBIO TpadoB
PELIAOT 33/1a4K ¢ MOMOUIBI0 TpadoB
98 Konmponsnas paboma no . TeMaTHYeCKHi
NnnuBuayanbHOe pelieHue KOHTPOJIbHBIX 3aJaHUH.
meme «Bepoamnocmo u
OcCym1ecTBISIIOT CAMOKOHTPOJIb
CMAMUCMUKA.
Hmozoseoe noemopenue 4 gacoB
99 [Tonumarot yueOHyto 3a1a4 OKa U CTPEMSTCA €€ BBIIOJIHUTB;
[Ipsimas u oGpatHas YHCOHYIO 3a/1aty yp P ’
OTBEUAIOT HA UTOTOBBIE BOIIPOCHI U OL[CHUBAIOT CBOM JJOCTUKECHHS
MPOMOPLIUOHAIBHOCTH. i
Ha YPOKE; BBIIIOJHSIOT IPUMEPHBIE 33/1aHUs, KOTOPbIE MOTYT
Pa3noxeHre MHOTOYJICHOB Ha . 9
100 BCTPETUTHCSA B UTOTOBOM KOHTPOJIBHOM paboTte; paboTaroT B
MHOKHUTEJIH.
rpymmax
Hmozoean konmponvnasn WnpuBuyansHoe pelieHue KOHTPOJIbHBIX 3aJJaHUi. | aTTecTalus
101 | paboma. OcCy1ecTBISIIOT CAMOKOHTPOJIb
HToroBoe nmoBTOpEHHE.
102 VYpaBuenus. Pemenue 3a1a4 ¢ | pemaroT ypaBHEHUs, 33]]a4i C TIOMOIIbIO YpaBHEHUN

ITOMOIIBIO YPaBHEHUI.







KOHTpOJIBHO-H:}MGI)HTEJIBHLIC MaTepHuaJbl

dopma MpOMEKYTOUHOM aTTecTallui — KOHTpOJIbHas padboTa

JIeMOHCTpalMOHHBIM MaTepUall TEKCTa IPOMEKYTOYHOM aTTeCTallUU
UTOI'OBAS] KOHTPOJBHAS PABOTA.

Hrorosasi pabora no anredpe, 7 kiacc
Bapuanr 1.

1. Haiigure 3nauenne Gpynkuun ¥y =1,5x—12 npu x=6,4
2. ®ynxuus 3agana opmynoit ¥y =—4x+34 | Haiinure 3HaueHue aprymeHTa, Ipu Kotopom Y =6 |

3. Kakas u3 Touek npuHaiie:)kut rpaduky QyHKuuu Y = gx -18

1) A(—12; —20) 2) B(—lZ; 20) 3) C(24; —22) 4) K (—36; —12)
(2)
2°0.22 "

5. Vipocture Bolpaxerue: 2xy° -0, 25x°)°

4. Haiinnte 3Ha4€HNE BBIPAKEHUS:

2
6. IIpeacTaBbTe B BHJE OJHOYIEHA CTAHIAPTHOTO BUJA: —(Zxay) -0,5x°y°
7. Vipocture soipaxenue (4a—7b)+(2a—b)—(5a—6b).

8. Haiinure kopens ypasuenns  3x(2x —1)—6x(x+4)=81,
9. Bomonaute ymuoxkenne  (3x+2)x—4).



2Xx—5 3-5X
6 4
11. BrinonHUTE YMHOXEHHE! (x—3y)(3y+x).

10. Pemmre ypaBueHne 2-—

Yacmos 2.
1. Pemure ypaBHenue (X — 2)? + 8x = (x — 1)(1 + x).
2. HaiiauTe KOOpAMHATHI TOUKH TIEPECEUEHUs PAMBIX (y= -2X +4 u y= 3x-1

3. Ynpocture Beipaxenue (& — 6)(a + 2) — (a + 5)(a — 7) u HaiiauTe ero 3HaueHue npu  a = - 6,5

Hrorosasi paéora no anredpe, 7 kiaacc
Bapmuanr 2

1. Haiinure 3HaueHue pyHkuuun Y = —-2,5x+3 npu x =-5,8

2. Oynknus 3anana popmynoit ¥ = /x —18 . Haiinure 3Hauenne aprymenta, npu kotopom V = 17 .

2
3. Kakas u3 Touek NpHHAUICKUT rpaduky GyHKIuu YV = _g x+247 A (3;-22), B(-6,-20),C(12;32)

(3)

4. HaiiguTe 3HaYCHUE BBIPAKCHHUS: 3.3

5. YIIpocTHTE BBIpaKEHHE: —5)62)/2 -0,04x2 y3 .

2
6. [IpencraBpTe B BUIEC OJHOYICHA CTAHAPTHOTO BU/IA! (—2x3y2) X 2y3 .
7. YIpoCcTUTE BBIPAKEHUE! (a - 9b) + (961 — Zb) — (861 - Gb) .
8. Hailiaute KopeHb ypaBHEHHUS: 4x (2x - 3) —8x (X + 2) =84,



9. BBINOJIHATE YMHOKEHHE! (3x — 2) (2x — 4) :

10. BeimoHUTE YMHOKCHUE: (2)( — y) (y + 2x) .
5x-3 3-10x
3 9

Yacms 2. (IlpuBectu moyHOE penIeHHe)

1. Pemure ypasmenue: (3x+4)°—(3x—1)(1+3x)=65.

2. Haiimure KOOpIUHATH TOYKH IMEPECCUCHUS TPSIMBIX:
y=2x-2 wu y=—-2x+10.

+2.

11. Pemmute ypaBHEHUE:

3. Jlokaxxute, 4TO 3HAYCHHUE BHIPAKCHUS 0,3x (8y —X ) -0, 4y (6x —1) + (0, 3x° — 0, 4y + 5) HE 3aBHCHUT OT 3HAYEHHS IIEpEMEHHbIX X U ).

7 KJIACC
HToroBpii T€CTOBBLIA KOHTPOJIb
OTBETHI
1 | 2| 3| 4] 5 |6 7 8 | 9 | 40 11
3 2
1 3|1 ]1]3]2]2 2 4 | 1|20
BAPHAHT
3 1
2 212 a|2]1]a4 3 4| 2 15 wm
BAPHAHT 1,2

YacTtn2



1 2 3
1 BapuaHT - 1,25 unu — 1i 24 36
2 BapMaHT 2 (3;4) 5
Kpurepun oueHuBaHus 3a1a4 24acTH .
1 Bapmuanr 1
Kpurepuu oueHUBaHHSA BBINOJHEHHUS 3a1aHUS bansl
YpaBHEHHE PElICeHO BEPHO, BCEe MPeoOpa30BaHMs BHITIOJIHEHBI MPABUIILHO, NTOJIYYEH BEPHBIN OTBET 2
Pemiennie ypaBHeHUs JOBEJIEHO 0 KOHIIA, JOIMYIIEHA BRHIYUCIUTEIbHAS OITMOKA TMPHU MPeoOpa3oBaHUU 1
YPAaBHCHU:A K BUAY ax = b, C €C YUCTOM JIaHLHeﬁIHHe arv BBIIIOJIHCHBI BEPHO, WJIN JOITYHICHA
BBIYMCIIATEILHAS OIIMOKA TP HAXOXKJICHUHN KOPHA YPaBHCHHA ax =b.
Jlpyrue ciaydan, He COOTBETCTBYIOIIME YKa3aHHBIM BbILIE KPUTEPHUSIM. 0
Maxcumanvroiii 6an 2
2
KpnTepnn OLICHUBAHMUSA BBLINMOJHCHUA 3aJaHUA banabl
Bce npeoOpazoBaHus BBINMOTHEHBI BEPHO C IOMOIIBIO (DOPMYJIT COKPAIIEHHOTO YMHOKEHHUS, TMOJTY4YEeH BEPHBIN 2
OTBCT.
Pemenue noBeneHo 10 KOHIA, HO IOMYIIEHA OMMUOKA BRIYUCIUTEILHOTO XapaKTepa, C ee y4eToM JanbHeimue | 1
Iaru BBINIOJHCHBI BEPHO, NI OTBCT BepHBIP'I, HO 3HAYCHUC BBIPAKCHUA HaﬁHeHO 110 I[CﬁCTBHHM.
Jpyrue cnydan, HE COOTBETCTBYIOIIME YKA3AHHBIM BbIIIE KPUTEPHUSIM. 0

Maxcumanvuvi 6ann




3

Kpurepuu onieHuBaHMS BbINOJHEHHS 3aIaHUS bajbl

Bce npeoOpazoBanus BITIOTHEHBI TPABUIBLHO, MOJYYeH BEPHBIN OTBET. 2

Perienrie m1oBeieHO 10 KOHIIA, BCe TPeoOpa3oBaHUs BBITIOIHEHBI IPABUIIBLHO, HO JIOIYIIEHA OIIMOKa 1

BBIYUCIIUTEIBLHOTO XapaKkTepa, Win JOMyIIeHa OlnOKa BEIUUCIUTEIBHOTO XapakTepa Mpu Mpeoopa3oBaHUU

BBIPAKECHUS, €€ YUYETOM JAJIIbHEHIINE IIaru BBIIIOJHEHBI BEPHO.

Jlpyrue ciydan, HE COOTBETCTBYIONIME YKA3aHHBIM BBIIIE KPUTECPUSIM. 0

Maxcumanvroiii 6an 2
Bapuanr 2

1

Kpurepuu onieHuBaHNS BHINOJHEHN S 3aIaHUS Banbl

YpaBHEHHE PEIICHO BEPHO, BCE MPEOOpa30BaHMs BHITIOJIHEHBI, MOJYYECH BEPHBIN OTBET 2

Pemenue ypaBHeHUs 10BEJIEHO /10 KOHIIA, TOMYIIEHA BEIYUCIUTENbHAS OITMOKA TpU NMpeoOpa3oBaHUU 1

ypaBHEHHUs K BUAY aX = D, ¢ ee yderom nanpHeHIue mard BeITOJHEHBI BEPHO; WK JOMYIICHA

BBIYHMCIIMTEIbHAS OINOKA MPH HAX0KICHUH KOPHS ypaBHEeHHs ax = b.

Jlpyrue ciaydan, He COOTBETCTBYIOIIME YKa3aHHBIM BbIIIE KPUTEPHUSIM. 0

Maxcumanvhoiii 6an 2

2

Kpurtepuu oneHnBaHusI BbINOJHEHNS 3aJaHUS Bajibl

VYpaBHeHUE I HAXOXKIEHUS KOOPAUHATBI X COCTaBJIEHO U PEMIEHO BEPHO, BTOpPAasi KOOPAMHATA TOUKU 2

IIepeCceyYeHrs HalJICHa BEPHO, MOJYyYEH BEPHBIN OTBET.

IIepBas koopIMHATA TOYKU HaWJI€HA ITPABUIIBHO, IIPY HAXO0KIEHUU BTOPOU KOOPAUHATHI JTOITYIIECHA 1

BBIYHCIIUTEIbHAS OMHOKA.

Jpyrue cinydan, HE COOTBETCTBYIOIIME YKA3AHHBIM BbIIIE KPUTECPHUSIM. 0

Maxcumanvroiii bann 2




3

Kputepuu oniennBaHusi BbINOJHEHN S 32 IaHUS Banuabl
Bce npeoOpazoBanus BHINOIHEHBI TPAaBUIBHO, MOJYYEH BEPHBIN OTBET. 2
Perienrie m1oBeieHO 10 KOHIIA, BCe TPeoOpa3oBaHUs BBITIOIHEHBI IPABUIIBLHO, HO JIOIYIIEHA OIIMOKa 1
BBIYUCIIMTEIBLHOTO XapaKkTepa, €€ YUeTOM JaJIbHEHIINE 1Iaru BHIMOJHEHBI BEPHO.

Jlpyrue ciaydau, He COOTBETCTBYIOIIME YKa3aHHBIM BbIIIE KPUTECPUSIM. 0
Maxcumanvruolil 6an 2

IlIkana nepeBoa HAOPaAHHBIX 0AJIOB B OLICHKY

Koumn4yecTB0o HAaOpaHHBIX 0a/1J10B OLICHKA
Memnee 8 0as10B 2
8-11 3
12 - 15 4
16 — 17 3)

Yactp 1 —mo 1 6amny, 11 6amnos.

Yactb 2 — 1o 2 6aiia, 6 6aJIoB.
Hrorosasi padora no anredpe, 7 Kiace
Bapmuanr 2




1. Haiinure 3HaueHne GyHKIUN V =-1,5X+4 mpux=-46

2. Oynknwms 3a1aHa popmynoit . Y =6 X - 15. BriGepure 3HaueHUe aprymenra, npu koropom Y =15

2
3. Kakast u3 Touek npuHaUIeKUT rpaduKy GyHkuun JV = —g x+249 1) A(15;2) 2)B(9:;18) 3)C(6;20)

()

4. Haiigute 3HaYCHUE BBIPAKECHUS:

. Yupocrure Beipaxcerne: . -2 X°y* e 0,45 x2y?®

2
3.2 2.3
. [IpencraBpTe B BUJIe OJHOWIEHA CTAHJAPTHOTO BUAA: (—ZX y ) Xy .

5
6
7. Yupocrure Boipaxenue: (a—3B)+ (3B —2a)—( 5a—7B)
8. Haiiyure kopenb ypasHenns: 4x (2x —3) —8x (x + 2) =84,
9. Bomounnure ymuoxkenue:  (4x—3) (2x+9)

10. BeimostHUTE YMHOKECHHE . (3x-y) (3x+y)

5x-3 3-10x

+2.
3 9

11. Pemmure ypaBHEHHE:






Y4eOHO0-MeTOANYECKOE M MATEPUAIBHO-TEXHHYeCKoe o0ecnedyeHrne 00pa3oBaTeIbHOIO pouecca

1. YueOHO-MeTOAMUYECKOE O0ecTIeYeHue
Jnd ydammxcs:
Marematuka. 7 xnacc :yueOH.1uisi oomeoOpasoBat.opranuzamnuii/ I'. B./lopodees, C. b. CyBoposa, bynumosuu E. A u ap. ;—

5-¢ m3a.-M.: Ilpoceemienue, 2017 r.

Marematuka. Pabouas terpanb. 7 kimacc. B 2 4. : yuye0. mocobue st oOmeoOpazoBar. opranuzanuii /bynumosuu E. A.,

Kysnenosa JI. B., Pocnosa JI. O./— M.: IIpoceenienue, ¢ 2015 T.

Jg vaurens:

Marematuka. 7 knacc :yueOH. s obmeo0pasoar.opranuzanuii/ I'. B.[lopodeen, C. b. CyBopoBa, bynumosuu E. A u ap. ;—

5-¢ u3n.-M.: Ilpocsemenue, 2017 r.

Marematuka. PaGouas terpans. 7xnacc. B 2 4. : y4e6. mocobue mns oOmeobpazoBar. opranusamnuii /C.C.Munaera, JI.O.

PocmoBa /— M.: [Ipocsermienue, ¢ 2015 r.

MareMaTtuka. JIMTaKTHUECKUE MaTepHUabl. 7 KJlacc: yae0.mocooue TUIA o01eo0pa3oBaT.opraHu3aImii

[JL.I1.EBcradbeBa,A.I1.Kapm. u np.— M.: [Ipocsemenue, 2015 r.

MaremaTuka. TeMaTnueckue TecThl. / Kiacc: yded.mocodue s obmeoopa3osart.opranm3anuii Kysnemnosa JI. B., Munaea C.

C., Pocnosa JI. O. u nip. — M.: [Ipoceemenne, 2015 r.



Marematuka. KonTposibHble paboThl. 7 Kiacc: yueb.mocobue ais oduieodopazonat.opranuzanuii Kysnenosa JI. B., Munaesa C.

C., Pocnora JI. O. u np. — M.: [IpocBemienue, ¢ 2015 r.

Munaea C. C. MareMatuka. Y cTHble ynpaxHenus. 7 kiaacc. — M.: [Ipocsemienne, ¢ 2015 r.

CysopoBa C. b., Kysnenosa JI. B., Munaesa C. C. nu np. Maremarnka. Metonnueckue pekoMeHaanuu. 7 knacc. — M.:

[Tpocsemienne, ¢ 2017 r. (pa3MelneHo Ha caiite WWW.Prosv.ru)

2. MaTepuaJibHO-TeXHHYeCKOe odecneyeHne

Caiiter: ®enepaibHblid HEHTP MHGOPMAIIMOHHBIX 00pa3oBatenbHbIX pecypcoB (PLMOP) http://fcior.edu.ru ;

Enunas xomnekius 1udpoBeix odpasosatenbhbix pecypcoB (EK LIOP) http://school-collection.edu.ru,

dbenepanpHbIi mopTan «Poccuiickoe o6pazoBanue» http://www.edu.ru

Ha caiire http://school-collection.edu.ru moxxHoO HaiiTu 3nekTpoHHOEe U3aanue (OM) «Marematuka, 5S—11 Kiaccel», CO3/IaHHOE T10
3aka3y HarnmonansHOTo OHA MOATOTOBKH KaPOB MO PYKOBOACTBOM KaH/. (PH3.-MaT. HAYK

B. A. Bynbrué€sa npu yq4acTHUH aBTOPOB YUEOHUKOB 110 MaTEMaTHUKE

I'. B. lopodeena, C. b. CyBopooii, C. C. Munaesoii, JI. O. PocnoBoii.



Bxoanas padora 7 Kiacc

1 Beruuciure

a) 0,3 + 0,07;  6) 0,205 - 3800;
B) 0,24 . 1,5- I-‘) 13 - 6a84 - 2’16-

2 Beluuciaure

3.7,
5 8’

3.0 g4,
r‘) 6"?.3 87a4o

5 5
a =.1 =

3 Beruuciure

a) -3,6 + 4,8; 6) -3,6 — 4,8;
B) —-3,6 - 4,8; r)(-3,6 -1,6 - 4,8): (-2)
4  CpaBHuTE
0) 17 u 17,
a) 1,2309 u 1,2312; 18 19’

B) 317 u —0,875:

S Pemiure ypaBHEeHUE

a) -7,6+x=3; 6) 1,2 - x=-12,24;




6 Pemunre 3agauy

Ckopocth BoJiKka 18 M/c, a CKOPOCTH JIHCHI cocTaB/seT 2/3 ckopocTu Bojika. KakoBa ckopocTs Jiuchi?

«3» - geproe pewenue 1,2,3 3a0anui
«4» - geproe pewenue 1,2,3,4 3a0anuii
«5» - gepHoe 8binoIHeHUe 8cex 3a0aHUlL




	Элементы теории множеств и математической логики
	Выпускник научится в 7 классе (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 7классе для обеспечения возможности успешного продолжения образования на базовом и углублённом уровнях
	Выпускник научится в 7-9 классах (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 7-9 классах для обеспечения возможности успешного продолжения образования на базовом и углублённом уровнях
	Содержание программы
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