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HosicHUuTeEIbHASA 32aNIMCKA
Pabouast mporpamma mo ydeOHOMY TIpeaMeTy «Anredpa» mias 7-9 KiIacCoB COCTaBjeHA B
COOTBETCTBUM ¢ DenepalibHBIM TOCYAAPCTBEHHBIM O0pPa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO
obmero obpazoBanusi, yrBepkaéunoro Ilpuka3 MunucTepcTBa 00pa3oBanus W Hayku PD ot 17
nexadps 2010 r. N 1897 (c usmenenusimu 1 gomnosiHeHussMu ot 31.12.2015).
PaGouass mporpamma pa3paboTaHa Ha OCHOBE MPUMEPHON 00pa30BaTENIbLHON MPOrpaMMBbI
OCHOBHOT0 00111er0 00pa30BaHMsl W aBTOPCKOU MporpamMmsel oA penakuueit Mopakosuu A.I" u ap.
PabGouass mnporpamma oOecrieueHa y4eOHMKaMH, Y4€OHBIMH TIOCOOHMSMH, BKIIOUEHHBIMU
B (enepanbHbIii TepevYeHbh YICOHUKOB, PEKOMEHIOBAHHBIX MUHUCTEPCTBOM OOpa30BaHUS H
Hayku P® k wucnonp3oBaHHMI0O B 00pa3oBaTeNbHOM Ipolecce B 00IIe00pa30BaTENIbHbBIX
YUPEKICHUSX
e MopakoBuu A.I'. Anrebpa — yueOHHK 11 7 Kiacca o0Ieo0pa3oBaTelbHBIX YUPEKICHUM.
M.: Muemo3suna, 2015;
e MopakoBuu A.I'., AnekcanmpoBa JILA. Anrebpa: 3amaunmk aia 7 Kiacca
001eobpazoBaTenbHbIX YUpexaeHuid. M.: Muemosuna, 2015;
e MopakoBud A.I'. Anrebpa: YueObnuk st 8 kiacca 00meo0pa3oBaTeNbHBIX YUPEKICHUN.
M.: Muemo3suna, 2016;
e MopakoBuu A.I'., AnekcanmpoBa JI.LA. Aunrebpa: 3amaunmk aiIa 8  Kiacca
o0mieo0pa3oBaTenbHbIX yupexaeHud. M.: Muemosuna, 2016;
e Mopakouy A.I'. Anrebpa. 9 kmacc. YueOHHMK I ydamuxcs o0meo0pa3oBaTelIbHBIX
yupexaeHuit, M.: Muemosuna, 2017,
e Mopakouy A.I'. AnreOpa. 9 kiacc. 3amayHuK JUisl y4damuxcs 001eo0pa3oBaTeNbHbIX
yupexaenuii, M.: Maemosuna, 2017.
[Iporpamma yuebHOTO npenmera «Anredpa» paccuuTana Ha odydeHue ¢ 7-ro mo 9-i kimacc mo 3
yaca B HEJIEJIO:
7-i1 xacc — 102 gaca B rox,
8-11 ximacc — 102 yaca B rog.
9-i1 xmacc — 102 gaca B rog.
OO6muit 00bem yueOHoro Bpemenu /-9 kiacc cocrapmusier 306 gacos.

KonngecTBO KOHTPOJIBHBIX padoT:
7xnacc: 7 KOHTPOJBHBIX padoT.

8 kiacc: 6 KOHTPOJIBHBIX PaboOT.
9 xiacc:6KOHTPONBHBIX PAOOT.

Pa3nean 1. [lnanupyemblie pe3yJibTaThbl 0CBOEHUS Y4eOHOI0 NMpeaMeTa « AJredopar».
JIMYHOCTHBIE PE3YJILTATHI OTPAKAIOT:

1) BocmuTaHUME POCCUHCKON TIpa)XTaHCKOW MJIEHTUYHOCTH: NATPUOTHU3MA, YBAXKEHUS K
OtedecTBy, IPOLUIOE M HACTOAILLEE MHOTOHAIMOHAIBHOrO Hapoja Poccum; oco3HaHue cBOeH
STHUYECKON MPHUHAJICKHOCTH, 3HAHUE HUCTOPHM, S3bIKa, KYJIbTYphl CBOETO Hapoia, CBOEro Kpasd,
OCHOB KYJIbTYPHOI'O Hacliequss HapoloB Poccuum M 4enoBe4YeCTBa; YCBOCHUE T'yMaHHUCTHYECKHX,
JEMOKPAaTUYECKUX M TPaJWLMOHHBIX LIEHHOCTEW MHOTOHALMOHAJIBHOTO POCCHUNCKOIrO OOIIECTBA;
BOCIIUTaHHUE YyBCTBA OTBETCTBEHHOCTH U A0ira nepen Ponunoi;

2) ¢gopmMupoBaHuE OTBETCTBEHHOI'O OTHOILIEHHS K YYEHHMIO, TOTOBHOCTH U CIIOCOOHOCTH,
o0yJaromuxcs K CaMOpa3BUTHIO M CamMOOOpa30BaHMIO HAa OCHOBE MOTHBAIMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U TOCTPOEHUIO AalibHEHIIeH WHAMBHUIYaJbHON TpPaeKTOpUU
oOpa3zoBaHMs Ha 0a3e OPUEHTUPOBKHM B MHpe Mpodeccuil 1 mpoecCHOoHaNbHBIX MPEANOUYTEHUH C
Y4E€TOM YCTOMYMBBIX I103HABATEIbHBIX HWHTEPECOB, a TaKKe Ha OCHOBE (OPMHUPOBAHUS
YBaXUTEIBHOI'O OTHOLICHUS K TPYAY, Pa3BUTHUSA OIBITA YYaCTHUsI B COLUAIBHO 3HAYUMOM TPYIE;

3) ¢popmMupoBaHUE LIETOCTHOIO MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKU, YIUTHIBAIOIIETO COLUAIBHOE, KYIbTYpPHOE, SI3IKOBOE,
JyXOBHO€ MHOT000pa3ye COBPEMEHHOTO MHUPa;




4) ¢opMupoBaHHE OCO3HAHHOTO, YBKUTEIBHOTO M JOOPOXKETATEIbHOI'O OTHOIICHHUS K
JIPYroMy 4YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO, KYJIBTYPE, A3bIKY, BEPE, TPAXKITAHCKOHN MO3UIIHH,
K UCTOpUH, KYJIbType, PEIMTHH, TPAAULUAM, S3bIKaM, IIEHHOCTSM HapojaoB Poccuu m HapomoB
MHUpa; TOTOBHOCTH W CIIOCOOHOCTH BECTH JHAIOT C APYTUMH JIOJABMHU W JIOCTHTaThb B HEM
B3aMMOIIOHUMAHUS;

5) ocBOEHHE COIMAIBLHBIX HOPM, TPABWII TOBEACHUS, POJed u (OPM COLMAIBHOW JKU3HU B
rpymnmax u cooOliecTBax, BKIIOYAs B3POCIbIE U COLMAIbHBIE COOOMIECTBA; Y4acTHE B IIKOJHLHOM
CaMOYIIpaBJICHMH W OOIIECTBEHHOW >KM3HHM B TPENEIax BO3PACTHBIX KOMIIETCHIUH C y4eTOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLIUATBHBIX M SKOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAITBHOTO CO3HAHMS Y KOMIIETCHTHOCTH B PELICHUH MOPAJIbHBIX MPOOJIEM Ha
OCHOBE JIMYHOCTHOTO BBIOOpPa, (POPMUPOBAHNE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O TIOBEICHUS,
OCO3HAHHOTO U OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHBIM ITOCTYIIKAM;

7) dopmupoBaHHEe KOMMYHHKATHBHOW KOMIETEHTHOCTH B OOLICHMH M COTPYIHHYECTBE CO
CBEpCTHHKAMHM, JETbMH CTapmiero ¥ MJIQAIIero BO3pacTa, B3pOCIbBIMH B  Ipolecce
00pa3oBaTeNbHON, OOILIECTBEHHO IOJIE3HOH, y4eOHO-HMCCIIEAOBATENbCKOM, TBOPUECKOW M APYTHX
BUJIOB JICATEIBHOCTH;

8) (dopMupoBaHHE IIEHHOCTH 370POBOTO M 0€30mMacHOTO 00pa3a KU3HW; YCBOCHUE IMPABUII
WHIMBUYAIBHOTO W KOJUIGKTUBHOTO O€30MacHOr0 TIOBEJACHUS B YPE3BBIYAWHBIX CHUTYaIUsX,
YIPOXKAOIIUX KU3HH U 3A0POBBIO JIFO/ICH, TPABHJI MTOBEICHUS HA TPAHCIIOPTE M HA JI0OPOTax;

9) ¢dopMupoBaHHE OCHOB SKOJIOTUYECKOH KYJIbTYPbl, COOTBETCTBYIOLICH COBPEMEHHOMY
YPOBHIO 9KOJIOTUYECKOTO MBINUICHUS, PAa3BUTHE OIBITa DKOJOTHYECKH OPHUEHTHPOBAHHOW
pedQIIEKCUBHO-OIIEHOYHON ¥ MMPAKTHYECKON JICATEIbHOCTH B )KU3HEHHBIX CHUTYAIIHSX;

10) oco3HaHME 3HAUYEHUS CEMbU B JKU3HM 4YEJOBEKAa M OOIECTBA, NPUHATUE IIEHHOCTH
CEeMEWHOM KHU3HH, YBAXHUTEIBHOE U 3a00TJIMBOEC OTHOIIICHUE K YWICHAM CBOCH CEMbH;

11) pa3BUTHE OCTETUYECKOTO CO3HAHUS 4YEPE3 OCBOCHHME XYJI0)KECTBEHHOI'O HACICIAMs
HapooB Poccuu 1 Mupa, TBOPUYECKOH JIEATEILHOCTH 3CTETHYECKOTO XapaKTepa.

JIN4HOCTHBIE Pe3yJIbTATHI 0CBOCHUS (PYHKIMOHAJIbHON TPAMOTHOCTH:
- (opmynupyer U 0OBICHIET COOCTBEHHYIO MO3UIMI0 B KOHKPETHBIX CUTYallUsX OOIIECTBEHHOU
KU3HU HA OCHOBE TMOJYYEHHBIX 3HAHUU C MO3UIIMA HOPM MOPAJIH U 00IIEeYEIOBEYECKUX 1IEHHOCTEH,
IpaB 1 00s13aHHOCTEN Tpak/laHNHA.

MeTanpeaMeTHbIe Pe3YJIbTATHI 0OTPAKAIOT:

1) yMeHHEe caMOCTOSITENBHO OMPEAEIATh eI CBOEro 00yueHusl, CTaBUTh U (POPMYITHPOBATH
JUTSE ce0s1 HOBBIC 3a/1a4M B yU€0€ U MO3HABATEIBHON JCSITSILHOCTH, PA3BUBATh MOTUBBI i HHTEPECHI
CBOCH IMO3HABATCILHOM ACATEILHOCTH;

2) yMEHHE CaMOCTOSTENIHHO IUTAHHPOBATh IyTH JOCTYDKCHHS IIEJe, B TOM YHCIIEC
aNbTepHATHBHBIC, OCO3HAHHO BBIOMpATh Hanbosee 3¢ (heKTUBHBIE CIOCOOBI pelleHHs] YIeOHBIX U
[M03HABATENIbHBIX 3a/aY;

3) yMeHue COOTHOCHTH CBOHM NEHCTBHS C TUIAHUPYEMBIMH PE3yIbTaTaMH, OCYILECTBISATh
KOHTPOJb CBOEH JNEATEIBHOCTH B TMPOIECCe JIOCTHIKCHHS PE3YNbTara, OIMPENeIsITh CIIOCOOBI
JEHCTBUI B pamMKax MPEeANOKEHHBIX YCIOBHM U TpeOOBaHM, KOPPEKTUPOBATH CBOM JIEHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalUEH;

4) yMeHHE OIleHUBaTh MPABWILHOCTh BBHIMIOJHEHHsS] Yy4eOHOW 3ama4yl, COOCTBEHHBIC
BO3MOYXHOCTH €€ PEIICHUS;

5) BnazieHne OCHOBaMHU CaMOKOHTPOJISl, CAMOOIIEHKHU, TPUHATHS PEIICHUN U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpA B yUeOHOW ¥ MO3HABATEIHLHOU JIEATEITLHOCTH;

6) yMeHHEe OmpeleNsITh MOHATHS, CcOo37aBaTh OOOOIIEHUS, YCTaHABIMBATH AaHAIIOTUU,
KJIACCU(UITUPOBATh, CAMOCTOSITSIIBHO BBIOMPATh OCHOBAHHMS W KPHUTEPHH I KiaccH(DHUKaIH,
yCTaHABIUBAaTh  MPUYUHHO-CIEACTBEHHBIE  CBS3M, CTPOUTH  JIOTUYECKOE  paCCyXKICHHE,
YMO3aKII0YeHHEe (MHIYKTHBHOE, JISAYKTUBHOE | I10 aHAJIOTHUH) | JICJIaTh BBIBOIBI,




7) yMeHue co3/1aBaTh, MPUMEHATh U MPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJETH U CXEMBbI
IUIs pelIeHnsl y4eOHbIX U IO3HABATENbHBIX 33/1a4;

8) CMBICTIOBOE YTCHUE;

9) yMeHue OpraHu3oBbIBaTh y4EOHOE COTPYIHHUYECTBO U COBMECTHYIO AEATENBHOCTH C
YYUTEJIEM M CBEPCTHHKAMH; paboTaTh MHAWBUIYAIBHO M B TPYIE: HAXOIUTHh OOIEe pelIeHue U
paspemath KOH(MIMKTBI HA OCHOBE COIVIACOBAHUS MO3ULMHA M y4éTa MHTEPECOB; (POpPMYyJIMpPOBaTh,
apryMEeHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

10) ymeHHe OCO3HaHHO MCIIOJIb30BaTh PEYEBbIE CPEJICTBA B COOTBETCTBMM C 3a7ayei
KOMMYHHUKAIIMM JUIS BBIPQKEHUS CBOMX YYBCTB, MBICIIEH M TMOTPEOHOCTEH; IUIAHUPOBAHHUA U
pEryJIIIMA CBOEH NEATEIbHOCTH; BIAJCHHUE YCTHOM M IHCBMEHHOM pEYbl0, MOHOJIOTMYECKOU
KOHTEKCTHOM PEYbIO;

11) dopmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B  OOJAaCTH  MCIIOJIb30BaHMS
MH(POPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHojorui (manee - WKT kommereHuum); pasBUTHE
MOTHBALIMM K OBJIAZICHUIO KYJIbTYPOH aKTMBHOTO ITOJIb30BAHMS CJIOBAPSMHU U JPYTUMU OMCKOBBIMU
CUCTEMAMU;

12) ¢opmupoBaHue U pa3BUTHE HKOJOTMUECKOTO MBIIIJIEHUS, YMEHHUE NPUMEHATh €ro B
M03HABATEIBHON, KOMMYHHKAaTHBHOM, COLMAIIBHON MPAKTUKE U MPO(HECCHOHAIEHOW OPUEHTAIIH.

Pezynamusnvie YV/{ 7-9 knacc

®  yMEHHE CAMOCTOSTEIHHO ONPENENATh e 00y4eHHs, CTABUTh U ()OPMYIIHPOBATH HOBHIC
3ajaun B yu€Oe ¥ TMO3HABATENBbHON JEsTeIbHOCTH, pa3BUBAaTh MOTHBBI W HMHTEPECHI CBOECH
II03HABATEJILHOMN 1E€ATEIbHOCTH.

® yMEHHME CaMOCTOSITEIbHO IUIAHUPOBATh IIYTH JOCTMIKEHMS IieJied, B TOM YHCIE
albTepHATHBHBIC, OCO3HAHHO BBIOMpATh Hanbosee 3¢ (GeKTUBHBIE CIOCOOBI pelieHHs] YYeOHBIX U
[I03HABATENbHbIX 3a/1a4.

® yYMEHHME COOTHOCUTb CBOU JACHUCTBUSA C IUIAHUPYEMBIMH DPE3yJbTaTaMH, OCYLIECTBIIATH
KOHTPOJIb CBOEH IEATEIbHOCTU B IIPOLECCE JOCTUKEHUS pe3yibTaTa

®  OmpeneNnsiTh CIOCOOBl NEHCTBUH B paMKax MPEIJIOKEHHBIX YCIOBUH W TpeOOBaHWH,
KOPPEKTHUPOBATh CBOU JICUCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyalluen

e yMEHHE OLEHHMBATh IPABUJIbHOCTh BBIIIOJHEHUS Y4eOHON 3amau, COOCTBEHHbIE
BO3MO>XHOCTH €€ PEILEHUS.

e  BJIQJICHHE OCHOBAMH CAMOKOHTPOJISI, CAMOOLIEHKHU, IPUHATHS PELLIEHUIN U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpA B yUe€OHOU U MO3HABATEIHHOU JIEATETLHOCTH.

Ilosnasamenvuvie YVJ/[ 7-9 knacc

®  aHAIM3UPOBATh, CPABHUBATH, KJIACCU(DUIIMPOBATH U 0000IIATH TTOHSTHS;

e JlaBaTh OINpEJeNieHue MOHSTUSIM HAa OCHOBE M3YyYEHHOIO Ha pa3jIMuYHBIX IpeIMeTrax
y4eOHOro MaTepuana;

e 0000mAaTh MOHATHS — OCYLIECTBIIATH JIOTMYECKYIO OINEpalMIo Mepexoja OT MOHSTHS C
MEHBIINM 00HEMOM K ITOHSITHUIO ¢ OOJIBIINM 00BEMOM;

® CTPOWUTH JIOTUYECKOE pACCYXACHHME, BKIIOYAIOIIEE YCTAHOBIEHUE IPUYUHHO-
CIIEICTBEHHBIX CBS3EH;

e co3JaBaTh MOJEIU C  BBIJCIIEHUEM CYIIECTBEHHBIX XapaKTEpUCTUK OObBEKTa,
MpeoOpa3oBbIBaTh MOJEIU C LIEJbI0 BBIABIECHUS OOIIMX 3aKOHOB, OINPEACISAIONUX JaHHYIO
MPEIMETHYIO 00J1acTh;

® MpeACTaBIATh MH(POPMAIUIO B BUJE KOHCIIEKTOB, TA0IHII, CXEM, IPa(UKOB;

e 1peoOpa3oBbIBaTh MHPOPMAIIMIO W3 OJHOTO BHAA B APYrOod M BBHIOMPATH YAOOHYIO NSt
cebs Qopmy Quxcanuu U npeAcTaBieHUs UHGOPMALMHU, MPEICTaBIsITh HHQOpPMAIUIO B
ONTUMANILHON (hopMe B 3aBUCUMOCTH OT ajpecara;

e [OHUMas MO3UIMIO0 JPYroro, pasiuyaTh B €ro pedyd: MHEHHe (TOYKYy 3peHus),
JI0Ka3aTeNbCTBO (apryMeHThl), (aKkThl; THUIOTE3bl, AKCHOMBI, TEOPHH JJISI 3TOIO CaAMOCTOSITEIHHO
WCIIOJIb30BaTh pa3lIMYHble BHJAbI YTeHHs (U3ydarolee, IPOCMOTPOBOE, O3HAKOMHTEIHHOE,
MTOMCKOBOE), MPUEMBI CITYIIAHNUS;



e caMOMy CO3JaBaTh MCTOYHUKH MH(OpPMAIMK PA3HOTO TUIA M IS PA3HBIX ayTUTOPUH,
coOmro1aTh MHPOPMAITMOHHYIO TUTHEHY M TIPaBHJIa HHPOPMAIIMOHHOM 0€301MacHOCTH;
® yMETh UCIOJb30BaTh KOMIBIOTEPHBIE W KOMMYHHKAIIMOHHBIE TEXHOJIOTHH Kak
WHCTPYMEHT JJIsl JOCTMDKCHHUS CBOMX IIeJiel, yMeThb BBIOMpATh aJeKBAaTHBIC 3ajadue
HMHCTPYMEHTAJIbHbIE IPOTrPaMMHO-aNapaTHbIE CPEJICTBA U CEPBUCHI.
Kommynuxamuenvie YVJ[ 7-9 knacc
®  OTCTauBas CBOIO TOUKY 3pEHUSs, IPUBOAUTH apTyMEHTHI, IOATBEPKAAst UX (aKTaMu;
® B JIUCKYCCHH YMETh BBIIBUHYTh KOHTPApTyMEHTHI, Iepe(pa3zupoBaTh CBOIO MBICIb.
®  YYUTHbCA KPUTUYHO OTHOCHTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIPHU3HABaTh
OLIMOOYHOCTh CBOETO MHEHUS U KOPPEKTUPOBATH €r0;
e [OHMMAs TMO3WIMIO JIPYyroro, pasiuyaTb B €ro pedyd: MHEHHE (TOYKY 3pEHHs),
JI0Ka3aTeNbCTBO (APTYyMEHTHI), PAKThI; THIIOTE3bI, AKCHOMBI, TEOPHUH;
® yMETh B3MVISIHYTh Ha CUTYAlMI0 C MHOM MO3UIMHU U JIOTOBAapUBATHCA C JIOAbMH HHBIX
MO3ULUHA.
MeTanpeaMeTHble pe3yJibTAaThl 0CBOCHUS (PYHKIMOHAJIbHON TPAMOTHOCTH:
- HaXOJIUT M U3BJICKACT HH()OPMAIIUIO B PA3TUIHOM KOHTEKCTE;
- 00BSCHSET U ONKCHIBACT SABJICHUS HA OCHOBE MOJIYY€HHON HHPOpMAIINH;
- QaHAJIM3UPYET U UHTETPUPYET MOTYyUYEHHYIO HH(POpMAIHIO;
- opmynupyet npoOiemMy, HHTEPIPETUPYET U OLICHUBAET €&;
- JIeTIAeT BBIBOJIBI, CTPOUT IIPOTHO3BI, PEJIaraeT MyTH periecHusl.

IIpeavMeTHble Pe3yJbTAThI OTPAKAKT:

1) dopmupoBaHHe TpEACTaBIECHWH O MaTeMaTHKE KaK O METOAC  IO3HAHHS
JIEACTBUTEIbHOCTH, MO3BOJISIOIIEM ONMCHIBATh U U3Y4YaTh PEabHbIC MPOLECCHI U SBJICHUS:

OCO3HAHME POJIM MaTEMATUKHU B pa3BUTUM Poccuu U Mupa;

BO3MOXHOCTh IPUBECTH TMPUMEPbl M3 OTEUECTBEHHOM W  BCEMHUPHOM  HUCTOPUU
MaTeMaTUYeCKUX OTKPBITHI U UX aBTOPOB;

2) pa3BuUTHE yMEHUH paboTaTh C Y4eOHBIM MaTEMaTH4YECKHMM TEKCTOM (aHaJU3UpOBaTh,
W3BJICKATh HEOOXOAMMYI0 HWH(POPMAIUIO), TOYHO U TPAMOTHO BBIPAKATh CBOM MBICTH C
MPUMEHEHHEM MAaTeMaTHYeCKOl TEPMUHOJIOTUU U CHMBOJIHMKH, TPOBOJUTH KiIacCU(UKAIIH,
JIoTUYeCKre 000CHOBaHUS, I0Ka3aTEIhCTBA MATEMATHUECKUX YTBEP)KICHUI:

ONEPUPOBAHUE  TOHATUSAMH:  MHOXECTBO, DJJEMEHT  MHOXECTBA,  II0JMHOKECTBO,
MPUHAJUICKHOCTh, HAXOXJEHUE TMepeceyeHusi, OOBEIUHEHUS TOJMHOKECTBA B MPOCTEHIINX
CUTYaLUIX;

pelIeHne CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha BCE apu(METUUECKHE JICHCTBHUS;

MPUMEHEHHE CIocoba TOoMCKa pEIIeHUs 3aJadyd, B KOTOPOM pacCyKICHHE CTPOUTCS OT
yCIIOBUS K TpeOOBAaHUIO WIIM OT TPeOOBaHUS K YCIOBHIO;

COCTAaBJICHME IUIaHA PELIEHUs 3aJayd, BBIACICHHUE JTAllOB €€ PEUICHUs, UHTEpIpeTalus
BBIYMCIIUTENIBHBIX PE3YJbTATOB B 33/1a4€, UCCIIEIOBAHUE MTOJTYYCHHOTO PELICHUS 33/1a4H;

HAaXO0XJEHUE IPOLEHTA OT YMCJIA, YUCIA [0 NPOLEHTY OT HEro, HaxXOXIAEHHUs MPOLEHTHOIO
OTHOIIIEHUE JBYX YHCEJ, HAXOXKICHUS IMPOLEHTHOIO CHUXEHHS WM MPOLIEHTHOIO IMOBBIIICHUS
BEJIMYMHBI;

pELIEHHE JIOTUYECKUX 3a]1ay;

3) pa3BuUTHE TMPEACTABIEHHWH O YHCIE M YHUCIOBBIX CHCTEMaxX OT HATypaJbHBIX 10
JIEWCTBUTENBHBIX YHCEINI, OBJIAJICHUE HABbIKAMU YCTHBIX, MHUCHBMEHHBIX, WHCTPYMEHTAIbHBIX
BBIUMCIICHUN

OTICpUPOBAHNE TOHATHUSAMH: HATypaJIbHOE YHCIIO, IIeJI0€ YHCIO, OOBIKHOBEHHAs ApOOb,
JecsTHuHas ApoOb, CMEMIAHHOE YUCIIO, PAllMOHATEHOE YUCIIO0, UPPAIIHOHAIBHOE YHCIIO;

WCIIOIH30BaHUE CBOMCTBA YMCENT W 3aKOHOB apU(PMETHUYECKUX OTEpalMid C YUCIaMU TIPH
BBITTOJIHEHUH BHIYUCIICHU;

WCMOJIb30BAHUE MPU3HAKOB JETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINIOJTHEHUH BBIYMCICHUN U
pELIEHNH 3a/1ay4;




BBIITOJIHEHUE OKPYIJICHUs YUCEI B COOTBETCTBUU C IIPABUIIAMHY;

CpPaBHEHUE YHCEIT;

OLICHUBAaHUE 3HAYCHHUsI KBAPATHOI'O KOPHS U3 IIOJIOKUTEIIBHOIO LIEJIOT0 YHUCIIA;

4) oBNageHUE CHUMBOJBHBIM SI3bIKOM aireOpbl, MPUEMAMU BBIIOJHEHUS TOXKIECTBEHHBIX
peoOpa3oBaHull BBIPAKCHUM, PEIICHHUS ypaBHEHUH, CUCTEM ypaBHEHUH, HEPABCHCTB U CHCTEM
HEPAaBEHCTB; YMEHHUS MOJEIUPOBATh pEabHbIE CHUTYyallMd Ha S3bIKE anredpbl, HCCIeI0BaTh
IIOCTPOEHHBIE MOJENIM C MCIIOIb30BAaHUEM allliapara anareOpbl, MHTEPIPETUPOBATh MOTYYEHHBIN
pe3ynbTar:

BBIMIOJIHEHUE HECIOXKHBIX MpeoOpa3oBaHWi Ui BBIYMCICHHUS 3HAUYEHUH  YHCIIOBBIX
BBIDOXKECHMI, COAEpKALUIMX CTENEHW C HATYpAJIbHBIM II0KA3aTejleM, CTENeHU C LEbIM
OTPULIATEIILHBIM I10KA3aTeleM;

BBITIOJTHEHUE HECJIOXKHBIX MPeoO0pa3oBaHUN IENBIX, IPOOHO pPalMOHAIBHBIX BBIPAKCHUN U
BBIPQKEHUI C KBaJpaTHBIMHU KOPHSMH; PACKpbhIBaTh CKOOKH, MPUBOJIUTH MOJOOHBIC CllaraeMble,
UCIO0JIb30BaTh ()OPMYJIbI COKPAIIEHHOTO YMHOYKEHHS,

pelIeHUe JIMHEWHBIX M KBaJAPATHBIX YPaBHEHUW M HEPABEHCTB, YPABHEHUW U HEPABEHCTB
CBOJAIIUXCS K JIMHEHHBIM WJIM KBaJpaTHBIM, CUCTEM YpaBHEHHI M HEpaBEHCTB, U300pa’keHUE
pELIEHNIT HEPABEHCTB U UX CUCTEM Ha YUCJIOBOM IPSIMOM;

5) oBnageHue cucTeMod (YHKIUMOHATNBHBIX TMOHSATUH, pa3BUTHE YMEHHS HCIIOIb30BaTh
(GyHKIMOHATBHO-TpaQUUECKHE TPEACTABICHUS ISl PEIICHHUS Pa3IMYHBIX MAaTeMaTHYeCKHX 3ajad,
JUTsl ONTMCAHMS M aHAJIM3a PeabHbIX 3aBUCUMOCTEM:

OIpEeJIEIICHUE TTOJI0KEHHS TOUKH 10 €€ KOOPAUHATAM, KOOPANHATHI TOYKH 10 €€ IOJIO0KEHHUIO
Ha IJIOCKOCTH;

HaXOXKJICHHE 0 TpauKy 3HaAYCHUN (PYHKIMH, 00JIaCTH ONpeAeICHNs, MHO)KECTBA 3HAUCHUH,
Hynel (yHKIUU, TMPOMEKYTKOB 3HAKOMOCTOSHCTBA, MPOMEXYTKOB BO3pacTaHUsl M YOBIBaHUS,
HanOOJIBIIETO ¥ HANMEHBIIETO 3HAYCHUS (DYHKIIUH;

nocTpoeHue rpaduka TMHEHHON U KBaApaTUYHOU (YHKIUH;

orepupoBaHue HAa 0a30BOM YPOBHE TMOHSTHIMH: IOCIEIOBATEIBHOCTh, apH(pMeTHUYeCKas
MIPOrpeccusi, FTeOMETPUUECKask MPOrPECCHsi;

WCIIOJIH30BAaHNE CBOWCTB JIMHEHHOW M KBAJIPATUYHON (QYHKIMU U UX TPAPHUKOB MPH PEIICHUN
3a/1a4 U3 IPYruX yu4eOHbIX MPEIMETOB;

6) OBIIaJICHUE TE€OMETPUUYECKUM SI3BIKOM; Pa3BUTUE YMEHHS MCIIOJIb30BaTh €ro JJsl ONUCAHUS
MIPEIMETOB OKPY’KAIOIIEr0 MUPA; pa3BUTHE MPOCTPAHCTBEHHBIX MPECTaBICHUN, N300pa3UTENbHbIX
YMEHUH, HABBIKOB T€OMETPUYECKUX ITOCTPOCHUM:

ONEpUPOBAaHUE MOHATHAMU: (UTypa, TOYKa, OTPE30K, MNpsMas, Jyd, JOMaHas, yroi,
MHOT'OYTOJIbHUK, TPEYTOJbHUK W YETBIPEXYTOJIbHUK, NMPSAMOYTOJIBHUK U KBAApaT, OKPYKHOCTb U
KpYT, IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo, map; n300pakeHne u3ydaeMbiX (GUryp oT pyKH U C
ITOMOILBIO JIMHENKH U UPKYJIS;

BBIIIOJIHEHUE U3MEPEHUS [UIMH, PACCTOSIHUM, BEIMYUH YIJIOB C IIOMOIIBI0 HHCTPYMEHTOB IS
U3MEPEHUH IINH U YIJIOB;

7) ¢dopMupoBaHHe CHCTEMAaTHYECKMX 3HAHUH O IUIOCKMX (Urypax U HUX CBOWCTBaX,
MIPEACTABICHUN O MPOCTEHIIMX IMPOCTPAHCTBEHHBIX TEJAX; Pa3BUTHE YMEHHU MOJCIHPOBAHUS
peanbHBIX CHUTyallud Ha A3BIKE TE€OMETPUHU, MCCIECIOBAaHUA IOCTPOCHHOM MOJEIH C
UCIIOJIb30BAHUEM TIE€OMETPUYECKUX TMOHSATHUM U TeopeM, ammapata anredpbl, pelieHus
T€OMETPUYECKUX U ITPAKTUYECKUX 3a/1ay:

ornepupoBaHue Ha 0a30BOM YpOBHE MOHSTHUSIMU: PABEHCTBO (uUryp, mapamuieabHOCTh H
MEPIEHIUKYIISIPHOCTD MPSAMBIX, YTIIbI MEKIY IIPSIMBIMU, IIEPIICHIUKYJIISAP, HAKJIOHHAS, IPOEKIINS;

MIPOBEACHUE J1I0KA3aTEIbCTB B TEOMETPHH;

orepupoBaHuEe Ha 0a30BOM YpPOBHE IMOHATHUAMHU: BEKTOP, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpAa HA YUCJIO, KOOPJAMHATHI Ha INIOCKOCTH;

pellIeHne 3aa4 Ha HaX0)KJIEHUE 'eOMETPUYECKUX BEIMYMH (IJIMHA U PACCTOSIHUE, BEITUYMHA
yTJIa, TUIOIIAAk) o 00pasIiamM WK allfTOPUTMAaM;



8) oBIazeHHE MPOCTEHIIUMH CHOCOOAMH MpPEJCTAaBICHUS M aHAIW3a CTATHCTUYECKUX
JAHHBIX; (POPMUPOBAHME MTPEICTABICHUN O CTATUCTUUECKUX 3aKOHOMEPHOCTAX B PEaIbHOM MHpE U
0 Pa3IMYHBIX CHOCO0AX MX M3YYEHUS, O MPOCTEHIINX BEPOSTHOCTHBIX MOJEIIX; Pa3BUTHE YMEHHI
U3BJIEKaTh MHPOPMALINIO, NIPEICTABIECHHYIO B Ta0/MLaX, Ha AUarpamMmax, rpadukax, OMUChIBaTh U
aHAJIM3UPOBAaTh MACCHUBBl UHCJIOBBIX JAHHBIX C IIOMOIUBIO HOIXOSIIUX CTAaTUCTHUYECKUX
XapaKTEPUCTHK, HCIIOJIb30BAaTh TTOHUMAHUE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBJICHUN IPU
IIPUHATUN PEILICHUI:

dbopMHpOBaHHE NPEACTABICHHUA O CTAaTUCTUYECKMX XapaKTEpUCTHKAX, BEPOSITHOCTU
CIIy9aifHOTO COOBITHS;

peleHre NpoCcTeNIINX KOMOMHATOPHBIX 3aa4;

OIpeJIeIEHUEe OCHOBHBIX CTATHCTUYECKUX XapaKTEPUCTUK YHUCIOBBIX HAOOPOB;

OLIEHUBAHME U BBIYMCIICHNE BEPOSITHOCTU COOBITHSI B IPOCTEHUIINX CIIydasiX;

HaJIMYue NPEJCTABICHUS O POJIM MIPAKTUUYECKHU JTIOCTOBEPHBIX M MaJOBEPOSITHBIX COOBITUH, O
POJM 3aKOHa OOJIBIIMX YMCET B MACCOBBIX SIBICHUSX;

YMEHHE CPaBHMBAaTb OCHOBHBIE CTATUCTHUYECKUE XAPAKTEPUCTUKHU, MOIYYEHHBIE B IIPOLIECCE
peLIeHUs IPUKIAIHON 3a1a4k, U3YYCHHsI PEaIbHOTO SIBJICHUS;

9) pa3BuTHE YMEHHMI NPUMEHSATh U3YyYCHHBIE HMOHSATHUS, PE3YIbTaThl, METOABI JJIS PELICHUS
3aa4 IMPAKTUYECKOrO0 XapakTepa M 3a7ad U3 CMEXHbBIX IUCUUIUIMH C HUCIOJIb30BAaHUEM IIpU
HE0O0XOIMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KOMITBIOTEPA, TIOJIH30BATHCS OLEHKOW U MPUKUAKON TIPH
IIPAKTUYECKUX pacuéTax:

pacrno3HaBaHHE BEPHBIX U HEBEPHBIX BbICKa3bIBaHMIA;

OLICHUBAHME PE3YJIbTATOB BEIYUCICHU IIPU PELICHUM TPAKTUYECKUX 3a]a4;

BBIIIOJTHEHUE CPAaBHEHUS YHCEIl B PEAJIbHBIX CUTYaLUsX;

UCIIOJIb30BAHNUE YHUCIIOBBIX BBIPAXCHUM IIPU PEIIEHUU IPAKTUYECKUX 3a7ad M 3a7ad W3
IPYTruX y4eOHBIX TPEAMETOB;

peleHre NPaKTUYeCKHX 3a/1a4 ¢ IPUMEHEHHUEM MPOCTEHIINX CBOMCTB QUryp;

BBIIIOJTHEHUE MPOCTEHIINX IOCTPOEHUM W HM3MEpEHHH Ha MECTHOCTH, HEOOXOJUMBIX B
pETBHOMN )KU3HU;

10) cdopmupoBanre WHPOPMALMOHHOM W AITOPUTMHUYECKOW KYIBTYpHI; (OPMHUPOBAHHE
IIPEJCTAaBICHUS O KOMIBIOTEPE KaK YHUBEPCAIbHOM YCTpOHCTBE 00pabOTKM HH(pOpMAaLUY;
pa3BUTHE OCHOBHBIX HAaBBIKOB U YMEHMI HCIIOJIb30BAHUS KOMIIBIOTEPHBIX YCTPOICTB;

11) cdopmupoBanue mnpenacraBieHus 00 OCHOBHBIX H3yYaeMbIX MOHATUAX: WHoOpMalus,
QJIITOPUTM, MOJIEIIb - U UX CBOMCTBAX;

12) pa3BuTHE AITOPUTMUYECKOTO MBIIUIEHHUS, HEOOXOJUMOro i MpodhecCHOHaTIbHON
JeSITEIbHOCTH B COBPEMEHHOM OOILECTBE; pa3BUTHE YMEHUN COCTABUTH M 3alMCATh alITOPUTM IS
KOHKPETHOTO HCIIOJIHUTENS; (OPMHPOBAHUE 3HAHUH 00 aIrOPUTMHUYECKHX KOHCTPYKIMSIX,
JIOTUYECKUX 3HAYEHUSIX U OINEepalusx; 3HAKOMCTBO C OJHUM M3 SI3bIKOB MPOTrPAMMUPOBAHMS U
OCHOBHBIMM aJITOPUTMHUUYECKUMU CTPYKTYpaMH - JTUHEHHOMN, YCIOBHON M LIMKJINYECKOM;

13) dopmupoBanue ymeHHH Qopmalu3alMd U CTPYKTYpUPOBaHHS HHPOpPMALMH, YMEHHS
BbIOMpPATh cOco0 MpeICTaBICHUs JaHHBIX B COOTBETCTBUHU C MOCTAaBJIEHHOW 3ajadeit - TaOauIIbI,
CXEMbl, IpauKu, IuarpaMMmbl, C HCIOJIb30BAaHHUEM COOTBETCTBYIOIIMX IPOrPaMMHBIX CpEICTB
00pabOTKHU TaHHBIX;

14) dbopmupoBaHuEe HABBHIKOB M YMEHHM O€30MacHOTO M IIEJI€CO00pa3HOro TMOBEACHHUS MPH
paboTe ¢ KOMIBIOTEPHBIMH TporpaMMamMud u B MHTepHeTe, yMeHHs COOIIOAATH HOPMBI
MH(OPMALIMOHHON ATUKH U NpaBa.

Tembl BbinyCKHUK Hay4YuTCH BbInyCKHUK MOJIYYUT BO3MOKHOCTD
HAYYHUTCH
DJIeMeHTbI e OnmnepupoBatb Ha 0a30BOM
Teopuu YPOBHE NOHSATHUSIMM: MHOXECTBO, | ® OepupoBaTh NOHATHUAMHU: ONPEIEIICHUE,
MHOKECTB M JJIEMEHT MHOJKECTBA, | TEOpEMa, aKcuoma, MHO€ECTBO,
MATEeMATH4Y€eC | TTOJMHOKECTBO, XapaKTEPUCTUKHU MHO’KECTBA, JJIEMEHT




TeMmbI

BpinycKHUK HAYYHTCS

BbinycKHUK MOJIYYUT BO3MOKHOCTH

HAY4YuTCH
KO JIOTUKH MIPUHAJIE)KHOCTD; MHOJKECTBA, IIyCTOE, KOHEYHOE 5
® 337aBaThb MHOXeCTBa | OECKOHEYHOE MHOXXECTBO, ITOJIMHOKECTBO,
IIEPEYHUCICHUEM UX DJIIEMEHTOB; MIPUHAJIC)KHOCTh, BKJIIOYEHHE, PaBEHCTBO
® HaXOIWUTh rnepecedyeHue, | MHOKCCTB;
00beIUHEHNE, IOJAMHOXECTBO B | ®M300pakaTb MHOXECTBA U  OTHOILIEHUE

MIPOCTEUIINX CUTYaLHsIX;

MHO’KECTB C TOMOIIBIO KPYTOB DWJiepa;

Yucaa

e omepupoBaTh Ha 0a30BOM | ®ONpPEAEIATh IPHHAIEKHOCTh IJIEMEHTA
YpOBHE MOHATHAMU: | MHOXKECTBY, OOBEIUHEHUIO W IEPECCUCHUIO
OIlpesieJIEHUE, akcuoMa, TeopeMa, | MHOXKECTB;

JI0Ka3aTeNIbCTBO; ©33/1aBaTb ~ MHOXECTBO  C  IIOMOILBIO
® IPUBOAMTG  NPUMEPHl M | IIEPEUMCIEHUS  DJIEMEHTOB,  CIOBECHOIO
KOHTPOJbHBIE  TPUMEPHl s | OIMCAHMS,
MOATBEPKICHUS CBOMX | ®ONEpUPOBATH TOHSTHUSIMHU: BBICKA3bIBAHUE,
BBICKa3bIBAaHUH. UCTHUHHOCTh W JIO)KHOCTh BBICKAa3bIBaHUS,
OTpUIIAaHUE BBICKA3bIBAaHUM, OINEpaluu Haj
BBICKAa3bIBAaHUSIMH: U, WM, HE, YCIOBHBIC
BBICKA3bIBaHUS (MMILIUKALIHH );
® CTPOHTH BBICKA3bIBAHUS, OTpHUIIAHUS
BBICKA3bIBAaHUM.
e OnmnepupoBarb Ha 0a3oBoM | e OnepupoBaTb MOHATUSMHU:  MHOXECTBO

YPOBHE MOHATHSMHU: HATYpPAIbHOE
YUCIIO, esuoe YUCIIO,
OOBIKHOBEHHAS JIpoOBb,
JecsiTuuHas JpoOb, CMellaHHas
Ipo0b, palMoHAIILHOE  YHCIIO,
apudmeTnyecKkuil  KBaJpaTHBII
KOPEHB;

® HCIIOJb30BATH CBOMCTBa
4yycesl U IpaBuja JEUCTBUHM IIpU
BBITIOJITHCHUH BBIUMCIICHUH;

® HCIIOJb30BATH MPU3HAKU
nenumoctd Ha 2, 5, 3, 9, 10 npu
BBITIOJIHCHUH  BBIYUCIICHUN U
pEeLIEHUN HECIOKHBIX 3a/1a4;

® BBITIOJIHATH OKpYTIJIEHUE
paInMoHaIbHBIX quCen B
COOTBETCTBHUH C MPABUIIAMH;

® OIICHUBATH 3HAYCHUE
KBaJpaTHOTO KOpHS u3
MOJIOKUTEIBHOTO 1IEJIOT0 YUCIIA;

® pAacro3HaBaTh
palroHaIbHbIE u
HppaIMOHAIILHBIE YHCIIA;

® CpaBHUBATh YHCIIA.

HAaTypaJbHBIX YHUCEJI, MHOXECTBO IIEJIbIX
Yyucesl, MHOXKECTBO pallMOHAIbHBIX YHCE,
HppalOHAIIBLHOE YUCIIO, KBaJpaTHBIN
KOpPEHb, MHOXKECTBO JIEUCTBUTEIIbHBIX YHCEN,
reoMeTpruYecKas WHTEpIpeTaIus
HaTypaJbHBIX, LICNBIX, palMOHAIIbHBIX,
JICHCTBUTEIIHLHEIX YHCEIT,

® IOHNMATh u OOBSICHATH CMBICIT
MO3UIIMOHHOM 3aIMUCH HATYPAJIbHOTO YUCIIA;

® BEINOJIHATh BBIYHCIICHUS, B TOM 4YHCIIE C
WCIIOJIb30BAaHUEM TPUEMOB  PAIMOHAIBHBIX
BBIYHCIICHUI;

® BRITIOJIHATL ~ OKPYTJIEHUE
YHCceN ¢ 33JaHHON TOYHOCTBIO;
® CpaBHMBATh palroHalIbHbIE u
MPPALMOHATIbHBIE YHCIIA;

® IPEJICTABIISATh PAIMOHAIBHOE YUCIIO B BUE
JECATHUYHOM IpoOu

® YIIOPsIZIOYMBATh YMCa, 3alMCaHHbIE B BHUJIC
OOBIKHOBEHHOM U IECATUYHON ApooH;
enaxoauth HOJI m HOK d4mcen wu
MCII0JIb30BaTh UX MPU PEIICHUH 3aa4.

palMOHAIBHBIX

ToxknecTBeHH

bI¢

npeodpasoBaH

e BrimonHaTh HECIOKHBIE
npeoOpa3oBaHMs JJI BBIYUCICHUS
3HAYEHUN YHMCIIOBBIX BBIPAXKECHUU,
COZIepIKAIINX CTEIECHU C

e OnepupoBaTh NOHATUSAMU  CTENEHU C
HaTypaJbHBIM  [IOKa3aTejleM, CTENEeHH ¢
L(EJIBIM OTPULIATEIILHBIM [T0KA3aTENIEM;

©® BBITIOJIHATDH npe06pa303aHI/Is{ T EJIbIX




TeMmbI

BpinycKHUK HAYYHTCS

BbinycKHUK MOJIYYUT BO3MOKHOCTH

HAYYHUTCS
us HaTypaJIbHbIM MoKa3aTesieM, | BBIpOKEHUN: JIEHCTBUS €  OJAHOWICHAMU
CTEIIEHU c 1esabiM | (ClIokKeHHe, BBIUUTAHUE, YMHOKEHHE),
OTpHUIATENILHBIM [TOKa3aTeNIeM; JNEHCTBUS C MHOTroOWwieHaMHu (CIOXKEHue,

® BBINOJHATH HECIIOKHBIE
npeoOpa3oBaHUs LEITBIX
BBIPQ)KEHUI: pacKpbIBaTh CKOOKH,
IIPUBOJIUTH o J00HbIE
cllaraeMsle;

® JCIOJb30BaTh bopmybl
COKpAILIEHHOTO YMHOKECHHUS
(xBazpar CYMMBI, KBaJpaT
pPa3HOCTH, PA3HOCTh KBAJPATOB)
Ul YOPOILLEHHWs]  BBIYUCIICHUM
3HA4YCHUM BBIPAKECHUN;

® BBINOJHATH HECIIOKHbIE
npeoOpa3oBaHMs JpoOHO-
JIMHEWHBIX BBIPAKECHUN u
BBIPQKEHUH C  KBaJpaTHBIMU
KOPHSIMHU.

BbIUUTAHUE, YMHOKEHUE);

® BBITOJIHATh Pa3jI0’KEHUE MHOTOYWICHOB Ha
MHOKUTENIM OJHHUM H3 CIIOCOOOB: BEIHECEHHE
3a CKOOKy, TPYIIHPOBKA, HWCIOIH30BAHHE
($hopMyJT COKPAIIEHHOTO YMHOXKCHHS;
®BBIJICIIATh KBagpPaT CYMMBI W Pa3HOCTH
OJHOYJICHOB;

® pacKJIaJIbIBaTh HA MHOXKHUTEIN KBaJpPaTHBIN
TpEXUIIEH;

® BBITIOJIHATh TIPEOOPa30BaHUS BBIPAKEHUH,
COJIepIKaIINX CTEIEHU c LEJIBIMU
OTPHIIATEIILHBIMHU TTOKA3aTEISIMH, ITIEPEXOIUTh
OT 3alUCh B BHJE CTENEHU C ILEJBIM
OTPHIIATEIILHBIM IIOKa3aTeIeM K 3alucu B
BHJIE IpOoOH;

® BBIMOJHATh  IIpeoOpa3oBaHusi  JIPOOHO-
paIOHATBHBIX ~ BBIPAKCHUI:  COKpaIeHUE
npoOei, MIPUBEICHUE anreOpanvecKux
nIpobeit k ollieMy 3HaAMEHATeNo, CIOKEHUE,
YMHOXEHHUE,  JIeJIeHHE  alure0panyecKkux
JIpoOeli, BO3BEACHUE anreOpandeckor apoou
B HATYPAJIbHYI0 U IEIYH OTPHUIATEIHHYIO
CTEICHbD;

® BBITIOJIHATh TIPEOOPA30BAHUS BBIPAKEHUH,
CoJIeprKalInX KBaJpaTHbIE KOPHU;

® BBIJICIIATHh KBAJpaT CyMMBI KM Pa3HOCTH
JIBYYICHA B BBIPAKCHHIX, COACPKAIMINUX
KBaJIpaTHbIE KOPHU;

® BBITIOJTHATh TTPEOOPa30BaAHUS BBIPAKEHUH,
COJICPIKANTNX MOJTYJIb.

YpaBHeHnus u
HEePaBEHCTBA

e OmnepupoBatb Ha 0a30BOM
YPOBHE MOHATHSAMHU: PaBEHCTBO,
YHCIOBOE PABEHCTBO, YPABHEHUE,

KOpPEHb  ypaBHEHHUs, pEIICHUE
YpaBHEHUS, YHCJIIOBOE
HEpPABEHCTBO, HEpPAaBEHCTBO,
pelIeHNE HEPABEHCTBA;

® [POBEPATH CIPABEIIUBOCTD
YHUCIOBBIX PaBEHCTB u
HEpPABEHCTB;

e pemiarthb JIMHEHbIE
HEpPaBEHCTBA u HECIIO)KHEIC
HEpaBEHCTBa,  CBOASIIMECS K
JIMHENHBIM;

e pemarth CHCTEMBEI
HECJIOXKHBIX JIMHEMHBIX

e OnepupoBaTh  MOHATHAMU:  ypaBHEHHE,
HEpaBEHCTBO, KOPEHb YypaBHEHHUs, pelleHUe
HEPaBEHCTBA, pABHOCWIBHBIE  ypaBHEHUS,
obnacTb oTpesieNeHus ypaBHEHUS
(HepaBeHCTBa, CHCTEMBI YpaBHEHUH WIH
HEPaBEHCTB);

® pemaTh JVHEWHBIE  ypaBHEHUS u
YpaBHEHHsI, CBOJWMBICE K JIMHEWHBIM C
MIOMOIIBIO TOX/IECTBEHHBIX Pe00pa30BaHMii;
epemarh  KBaJpaTHbIE  ypaBHEHHS U
yYpaBHEHMsI, CBOJMMBbIE K KBaJIpaTHBIM C
MTOMOIIIBIO TOXIECTBEHHBIX TIPe00pa30BaHUii,
e pemarh JpOoOHO-THHEHHBIC YPaBHEHUS;

epemiaTh  IPOCTEHIIME  MpPpalMOHATbHBIE
ypaBHEHHUS BHZIA Jf(x)=a,




TeMmbI

BpinycKHUK HAYYHTCS

BbinycKHUK MOJIYYUT BO3MOKHOCTH
HAYYHTCH

YpaBHEHHUIA, HEPABEHCTB;

® TMpOBEpSATHb, SBISETCA  JIU
JTaHHOE YHCII0 peleHneM
ypaBHEHUs (HEPaBEHCTBA);,

e permiath KBaJ[paTHBIC
ypaBHeHHS 1O (opMmyse KOpHeEH
KBaJIpaTHOT'O YpaBHEHUS;

e u300paxarb pelieHus
HEpaBEHCTB M HX CHCTEM Ha
YUCJIOBOM MPSMOM.

JF)=ya(x);

e pelllaTh ypaBHEHUs BUA x"=a ;

e pelIaTh YPaBHEHUS CIIOCOOOM pa3IoKeHHs
Ha MHO>KUTEIIM U 3aMEHBI IIEPEMEHHOM;

® ICIIOJIB30BATh  METOJ, HHTEPBAJIOB UL
peleHusl LeNbIX U ApOOHO-PALMOHATIBHBIX
HEPaBEHCTB;

e peliarh JTUHEIHbIe ypaBHEHUS u
HEPaBEHCTBA C TapaMeTPaMHy;
e peiarhb HECJIOKHbIC KBaJpaTHbHIC

YPaBHEHHUS C TapaMeTPOM;
epelIaTh HECIOXHBIE CHUCTEMbl JUHEHHBIX
YpaBHEHHUI ¢ TapaMeTpaMy;

epellaTh HECIOXHBIE YpPAaBHEHUS B LENbIX
qrclax.

DOyHKIUHA

e Haxomutn 3HAUCHUEC
byHKINN 1o 3aJlaHHOMY
3HAUYEHUIO apTyMEHTa;

® HaXOJUTh 3HAUCHHE
apryMeHTa 110 3aIaHHOMY
3HAYCHHIO byHKIIUN B
HECJIOKHBIX CUTYalUsIX;

® OIpEIesATh MTOJIOKEHHE
TOYKM TI0 €€ KOOpAHHaTaM,

KOOpAMHATHl TOYKH TI0 €€
MOJIOKEHUIO Ha KOOPJWHATHOU
TTIOCKOCTH;

e 10 rpaduky  HaXOIUTh
o0acthb orpeeneHus,
MHOXXECTBO  3HAUCHUWH, HYIH
byHKIUY, MIPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEKYTKH
BO3paCTaHUS 5 yObIBaHUS,
HauOoplllee W HaWMEHBIIEE

3Ha4YeHus1 QyHKINY;

e CTpouTh TIpaduK JIHMHEHHON
bynxunm;

® T[pOBEpsAThb, SBISETCA  JIU
NaHHBIH ~ rpaduk  rpadukoMm
3aJaHHON (QyHKUMU (JIMHEHHOM,
KBaJI[paTUYHOM, oOpatHoI
MPOMOPLHNOHAIBHOCTH);

® ONpenensiTh NPUOIMKEHHBIE
3HAYEHUS  KOOpJAMHAT  TOYKHU
nepeceueHus rpaukoB GyHKUIUH;

e omnepupoBatb Ha 0a30BOM
YpOBHE TIOHSTHSIMH:
MOCIIEI0BATEIHLHOCTb,

¢ OniepupoBaTh
(GyHKIMOHATBHAS 3aBHCUMOCTB, (YHKIHS,
rpaduk  yHKUMH, cIOCOOBl  3amaHUs
(GyHKIMU, apryMeHT W 3HaYeHHe (yHKIIWH,
o0nmacTb  ompeleneHuss U MHOXECTBO
3HaYeHWH  QYHKOWW, HyId  (QYHKIHH,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTb GyHKIUY,
4ETHOCTB/HEUETHOCTh (PYHKIIHH;

® CTPOUTH rpaduku JMHENHOM,
KBaJApaTUYHON byHKIHH, oOpaTHOI
NPONOPUHUOHATBHOCTH,  (QYyHKIMM  BHJA:

’ y:’\/;ly:g/;! y=|X|1
X+b

eHa IpUMepe KBaJApaTWUYHOH (yHKUHUH,
UCTIONB30BaTh  TpeoOpazoBaHust  rpaduka
byukun Y=f(X) ams moctpoeHus rpadukoB
GyHKIMH y — af (kx+b)+cC;

®COCTaBJISAITh  ypaBHEHMs  MpsIMOM IO
3aJJaHHBIM YCIIOBMSIM: MpPOXOASILIEH uepes
JIBE TOYKH C 3aJaHHBIMH KOOpPIMHATAMH,
OpoXoAsAlle dYepe3 JaHHYHO TOYKY U
MapaJuIeIbHOM TaHHOU IIPSIMOI;

e ricclieZIoBaTh (PYHKIMIO TI0 ee rpaduKy;

® HAXOJWUTh MHOXECTBO 3HA4YEHUH, HYIH,
POMEXKYTKH 3HAKOIOCTOSIHCTBA,
MOHOTOHHOCTH KBaJIpaTUIHOH (DyHKITHH;

® OTIepUPOBATH HOHSATHSMMU:
MOCJIeIOBATEIHHOCTD, apudMeTHIecKas
nporpeccusi, reOMeTpudecKas mporpeccus;
epemarth 3aJaud Ha apuPMETHYECKyI0 H
TE€OMETPHUYECKYIO MPOTPECCHIO.

IIOHATUSAMU:

y=a+
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Tembl BpinycKHUK HAYYHTCS BbInyCKHUK MOJY4YUT BO3MOKHOCTH
HAYYHUTCS
apudmernyeckas rporpeccus,
reOMETpUYECKasi MPOrPeccus;
e pemarb 3a/1a4u Ha
MPOrpeccuu, B KOTOPBIX OTBET
MOKET OBITH MOJIy4YEH
HEMOCPEACTBEHHBIM  IMOACYETOM
6e3 npumeHeHust popmyi.
e lmMerp mpencraBieHue o | e OnepupoBarb MOHATUSAMU:
CTATUCTHUYECKUX cToi0yaTele W KpPYrOBBIE JUArPaMMBbI,
CrarucTMKa | XapakTepUCTHKaX, BEPOSTHOCTH | TaOJIHUIIBI JTAHHBIX, cpenHee
U Teopus CIIy4aifHOTO COOBITHS, apudMeThyecKoe, MeIMana, HanOoIbIIee 1
BEPOSITHOCTEH | KOMOMHATOPHBIX 33jauax; HauMEHbIlIee 3HAUeHUs BHIOOPKH, pa3max
® pemath HpOCTCfIHH/IG BbI60pKI/I, Aucnepcud n CTaHAapTHOC
KOMOMHATOPHBIE 3a/1a4d METOAOM | OTKJIOHEHHME, CIydyaiiHas M3MEHYHBOCTD;
OpsIMOTO ¥ OPraHM30BaHHOTO | e W3BJICKATh uHpopmaruio,
nepedopa; MpeACTaBICHHYIO B Ta0iumax,  Ha
e IPEACTAaBIATH JaHHBlE B | JAMarpamMMax, rpaukax;
BHJIE TabuII, auarpamMm, | e COCTaBJISTh TaOJUIBI, CTPOUTH
rpauKoB; JarpamMmbl U rpauKy Ha OCHOBE JIAHHBIX;
® YuTaTh uapopmanuo, | e ONEpUPOBATH MOHATUSAMU:
MPEACTABICHHYIO B Buje | (akTopwanm  4ucla, TEpPEeCTaHOBKU W
TaOJIUIIBI, TUArPaMMBbI, Tpaduka; coderaHusi, TpeyroibHUK [lackas;
® ONpenensiTh OCHOBHBIE | @ MIPUMEHSATH MIPaBUJIO
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TeMmbI

BpinycKHUK HAYYHTCS

BbinycKHUK MOJIYYUT BO3MOKHOCTH

HAYYHTCH

CTAaTUCTUYECKUE XAPaKTEPUCTHKHU | IPOU3BEACHUSA npu pelieHnn
YHCIIOBBIX HAOOPOB; KOMOWHATOPHBIX 33/1a4;
® OIICHUBATH BEPOSATHOCTL | OTepupoBaThH MOHATUSIMU:
COOBITHS B MMPOCTEHUININX CITyYasix; CIIy4aWHBI OMBIT, CIy4YalHBIA BBIOOD,
® HMETH IIpeaCcTaBICHUC 0 HUCIIBITAHHUC, 9JICMCHTApPHOC CJIy‘-IB.fIHOG
poiid 3aKoHa OOJBLIMX YHMCEl B | COOBITHE (ucxon), KJIACCHYECKOE
MacCCOBBIX SIBJICHUSX. OTpEeJIeJICHUE BEPOSITHOCTH  CIIy4allHOTO

COOBITHS, ONEpaluu Haja CIy4dailHbIMU

COOBITHSIMHU,

o MPEJCTaBIATh HHPOPMAIHUIO C

MOMOIIBIO KPYTOB DMjiepa;

. pemiarh 3a/Jlayd Ha BBIUKCICHUE

BCPOATHOCTU C IMOACYETOM KOJIMYeCTBa
BApUAHTOB C ITIOMOIIIBIO KOM6I/IHaTOpI/IKI/I.

TexcToBBIE
3aJ1a4M

. Pewats HECII0XKHBIE
CIO’)KETHBIE 33J]audl Pa3HbIX TUIIOB
Ha BCE apupmMeTHIecKue
JIEHCTBHS,

J CTPOUTh MOJEIb YCIIOBUS
3a/a4M (B BUJE TaOJIMLbI, CXEMBI,
pUCYHKa WJIM YpaBHEHHS), B
KOTOpO! /aHbl 3HAYEHUs JIBYX U3
TPEX B3aMMOCBSI3aHHBIX BEJIMYUH,
C LIEJIBIO [TOMCKA PELICHMS 3a/1a4H;
o OCYILECTBIISATh crnocob
[IOMCKA  pelIeHus 3aJadd, B
KOTOPOM pacCyXIEHHE CTPOUTCS
OT yCJIOBHS K TPEOOBAHUIO MU OT
TpeOOBaHUs K YCIOBHIO;

o COCTaBJIATH IIJIaH PEILCHUs
3aJauu;

J BBIJIETISATh ATAlbl PEIICHUs
3a/1a4y;

o MHTEPIPETUPOBATH
BBIYHCIIUTEIbHBIE PE3yNbTAaThl B
3ajlaye, UCCIIE0BaTh MOJIYYEHHOE
pellIeHne 3a1a4n;

J 3HaTh pa3anyune CKOpOCTeH
o0BbEeKTa B CTOSUEH BOJE, MPOTHUB
TEUYEHMSI U 110 TEUEHUIO PEKH;

J pemarthb 3a1a4un Ha
HaXOXJECHWE YacTU YuclIa U
Yyclia 10 €ro 4acTu;

. pemars 3ajadd  pasHbIX
TUNOB (Ha paloTy, Ha TOKYIKH,
Ha JIBI)KEHUE), CBSI3bIBAIOIINX TPU
BEJIMYUHBI, BBIJICIISATh 9TH
BEJIMYMHBI U OTHOIICHUS MEXAY
HUMU;

e Pemiath 1poCTbIE U CIIOXKHBIE  3ajauu
pasHbIX THIIOB, @ TAKXe 337a4K MOBBIIIEHHON
TPYJAHOCTH;

® JICII0JIB30BaTh Pa3Hble KPAaTKHUE 3allMCU KaK
MOJEJIM  TEKCTOB  CJIOXHBIX 3ajad Ul
[IOCTPOEHHS TOUCKOBOI CXEMbl U pEIICHUS
3ajay;

® pa3nuuaTh MOJAEIb TEKCTa M MOJEINb
pelieHust 3ajaud, KOHCTPYUPOBATh K OJHOM
MOJIEJIN PEIIECHUs] HECIOKHOW 3a7auul pa3Hble
MOJIEJIU TEKCTa 3a1a4H;

® 3HaThb M INPHUMEHATH 00a crocoba IMoucka
peweHus 3a1a4 (0T TpeOOBaHUS K YCIOBHIO U
OT yCJIOBUS K TpeOOBaHMIO);

® MOJIEIMPOBATh PACCYKIEHUS IPH TIOUCKE
peleHus 3a]1a4 ¢ TOMOUIbIO rpad-cXeMbl;

® BBIICTIATh JTalbl pELIEHUS 3aJaud U
COJepKAHKE KaXJIOr0 ITana;

® yMEThb BBIOMpaTh ONTHUMAJIbHBIA METOA
peleHuss 3aJjayd M OCO3HaBaTh BbIOOp
METOJ1a, pacCMAaTPUBATh Pa3INYHbIE METO]IbI,
HaxOJUTh pa3HbIE pEIICHUs 3a7aud, €CIH
BO3MOKHO;

® aHAJM3UPOBATh 3aTPYAHEHUS MPHU PEIICHUU
3ajady;

® BBINOJHATh  pa3jIMyHbIE MPeoOpazoBaHUS
NPEIJIOKEHHOW  3alaud, KOHCTPYHPOBATh
HOBBIE 3a/laydl U3 JIaHHOW, B TOM YHUCIE
oOpaTtHsIe;

® UHTEPIPETUPOBATD BBIUMCIUTEIbHBIC
pesyiabTaTel B 3ajade,  UCCIIEIO0BaTh
IIOJIyUEHHOE PEILIEHUE 3aJa4l;

® QaHAJIM3UPOBATh BCEBO3MOXKHBIE CHUTYallUU
B3aMMHOI'O PACIIOJIOKEHHSI TBYX OOBEKTOB U
U3MEHEHHEe  HX  XapaKTepUCTUK  IpH
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TeMmbI

BpinycKHUK HAYYHTCS

BbinycKHUK MOJIYYUT BO3MOKHOCTH
HAYYHTCH

. HaxOJWUTh MPOLEHT OT
YUCJIA, YUCJIO IO NPOLEHTY OT
HETO, HaxXxoauThb IIPOLUCHTHOC
CHWKEHHME  WIM  IPOLEHTHOE
IIOBBIIIICHUEC BCIIMYUHBI,

. pemarb HECJIOKHbIE
JIOTUYECKHE METOJ0M
paccyXIeHHi.

3a1a4uu

COBMECTHOM JBMJKEHHHM (CKOPOCTb, BpeMi,
paccTosiHME€) IpU  pelIeHHH 3aJad  Ha
JBYDKEHUE JIBYX 00BEKTOB KaK B OZHOM, TaK U
B IIPOTUBOIIOJIOKHBIX HalPaBICHUSIX;

® JiCCIIe/I0BAaTh BCEBO3MOXKHBIE CUTYalLlUU MIPU
peleHUH 3ajad Ha JBHXKEHHE II0 pEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA,

e peniaTh pa3HOOOpa3HbIE 33aUM «HA YacTU»,
e pemiaTh 1 OOOCHOBBIBaTh CBOE pEILEHHE
3aja4u (BBLAEIATh MAaTEMAaTUYECKYI) OCHOBY)
Ha HAXO0’KJIEHUE YaCTH YHUCJIa U YUCIA IO €ro
YacTH Ha OCHOBE KOHKPETHOI'O CMbICIa
Apobu;

® 0CO3HaBaTb U OOBACHATH WJECHTUYHOCTD
3ajjad pa3HbIX TUIIOB, CBS3BIBAIOLINX TPHU
BeNMMYMHB (Ha paboTy, Ha TMOKYIKH, Ha
JBIDKEHHUE), BBIIEIATh 53TU BEIMYUHBI U
OTHOUIEHMSI MEX]ly HUMH, IPUMEHATh UX IIPU
pelLeHnu 3ajad, KOHCTPYUPOBATh
cOOCTBEHHBIE 33]1a4 YKa3aHHbIX TUIIOB;

® BJIaJIETh OCHOBHBIMHU METOJaMU peIeHHs
3aJja4 Ha CMECH, CIIaBbl, KOHLIEHTPALUH;

® pelaTh 3a/la4yl Ha MPOLIEHTHI, B TOM UHUCIIE,
CIIO)KHBIE  TPOLEHTHl ¢ 00OCHOBAaHMEM,
UCIIOJIB3YsI pa3HbIE CIIOCOOBI;

e pemiath JIOTHYECKHE 33/a4d  Pa3HBIMU
croco0amu, B TOM YHCIIe, C IBYMsI OJIOKaMU U
c Tpems OJoKamMHM JaHHBIX C TIOMOIIBIO
TaOJIHIL,

e pemiaTh 33Jauyd 1O KOMOMHATOpUKE H
TEOPUHU BEPOSITHOCTEN Ha OCHOBE
UCIIOJIb30BAaHUSI ~ M3YYEHHBIX METONOB W
000CHOBBIBaTh PELICHHUE;

® pelaTh HECJIOKHbIE
MaTEMaTHYECKON CTaTUCTHUKE;
® OBJIAJICTh OCHOBHBIMH METOJIaMU pEIICHUs
CIOYKETHBIX 3a/ay: apupMeTHIecKui,
anreOpandeckui, nepebop  BapUaHTOB,
reOMeTpUYECKUi, TpapuuecKuil, MPUMEHSThH
X B HOBBIX II0 CPAaBHEHMIO C M3yYEHHBIMH
CUTYaIUsIX.

3agaun Io

OTHoOIEeHUA

. OnepupoBath Ha 0a30BOM
YPOBHE TIOHATHSIMH: PaBEHCTBO
¢uryp, paBHBIE ¢burypsl,
PaBEHCTBO TPEYTOJILHUKOB,
MapauIeTbHOCTh MPSIMBIX,
NEPIEHAUKYIIPHOCTh  NPSMBIX,
YTIIBI MEXTY TIPSIMBIMH,
NEePIEeHAUKYIIAP, HaKJIOHHas,

e OnepupoBaTh  MOHATHUSAMH:  PaBEHCTBO
¢buryp, paBHble  QUIYpBl,  PaBEHCTBO
TPEYroJbHUKOB, MAapauIeIbHOCT MPIMBIX,
NEPIEHAUKYISIPHOCTD MPSIMBIX, YTJIBI MEXIY
OpSMBIMH,  TIEPIICHAWKYISAP,  HaKJIOHHA,
npoekuus, momobwe Quryp, mOaO00HBIE
¢burypsl, NoJ0OHBIE TPEYTOIbHUKHY;

e IpUMEHATh Teopemy Pajeca U TEOpeMy O
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TeMmbI

BpinycKHUK HAYYHTCS

BbinycKHUK MOJIYYUT BO3MOKHOCTH
HAYYHTCH

IIpOCKI M.

MPOMOPLUUOHANIBHBIX OTPE3Kax MpPU PEHICHUU
3ajauy;

® XapaKTepu30BaTh B3aWMHOE PACIIOIOKEHHE
PSIMON U OKPY>KHOCTH, IBYX OKPYKHOCTEI.

HN3mepenus u e BBIIONHATH HU3MEpEHHE e OmnepupoBaTh MPEACTaBICHUSMU O
BBIYMCJIECHUS | ITMH,  PACCTOSIHHWM,  BEIWYMH | AJTUHE, TUIOMIAH, 00bEME KaK BEIUYMHAMH.
YIJIOB, c nomouipio | [Ipumensite Teopemy Iludaropa, dopmyisl
WHCTPYMEHTOB JUISI M3MEPEHUH | IUIOLLIAJIH, 00BEMa npu pelLIeHnn
JUIUH U YTIJIOB; MHOT'OIIArOBBIX 3a/a4, B KOTOPBIX HE BCE
® [PUMCHATH (bopMyJ'[LI JaHHBbIC TMPCACTABJICHBI SBHO, a Tpe6y10T
HepuMeTpa, IUIOMaAn U 00bEMa, | BBIYMCICHHH, ONEpHpOBaTh 0oJiee IIMPOKUM
ILIOIIATU HOBEPXHOCTHU | KOJIMUECTBOM (DOpMyNl JAJMHBI, IUIOLIAIH,
OT/IENILHBIX MHOIOIPaHHUKOB IpU | 00bEMa, BBIYUCIATH XapaKTEePUCTUKHU
BBIUKCIICHUAX, KOT/[A BCE JIaHHble | KOMOMHAMA — Guryp  (OKpY)KHOCTEH M
HWMEIOTCS B YCIIOBUU; MHOTOYTOJIbHUKOB) BBIYHCISATh PACCTOSHUS
® TIPUMCHSITH TEOpEMY MCKOY (1)I/Il“ypaMI/I, IMPUMCHATH
[Tudaropa, 0a30Bble | TPUTOHOMETPUYECKUE bopMyIibI JUIs
TPUTOHOMETPUYECKUE BBIUNMCIIEHNII B 0oJiee CIIOKHBIX clrydasix,
COOTHOIIECHUS MJUISI BbIYUCIICHUA | IPOBOAUTDH BBIYHCIICHU A Ha OCHOBC
JUTHH, paCCTOHHHﬁ, IIoIageii B | PABHOBEIMKOCTHA U PABHOCOCTABJIICHHOCTH,
MPOCTEUIINX CIydasiX. ® [POBOJWUTH IIPOCTBHIE BBIYMCIICHUS Ha
00BEMHBIX Temax;
e (QopmynupoBaTh 3aaun Ha
BBIYMCJICHHE JUIMH, ILIOMIaAe U 00OBEMOB U
perlarp ux.

Hcropus e OmnucelBaTh OTZACJIbHBIE | © XapaKTepu30BaTb BKJIaJ  BbIAAIOLIMXCS
MATEMATHKH | BBIJAIOIINECS pe3yabTaThl, | MATEMAaTUKOB B Pa3BUTHE MAaTEMaTUKU U
MOJIydYeHHbIE B XOJ€ Pa3BUTHUS | MHBIX HAYYHBIX 00JIacTel;

MaTeMaTUKU KaK HayKu, ® [IOHUMATh POJb MAaTEMATUKU B Pa3BUTUU
e 3HaTh npumepsl | Poccun.
MAaTeMaTUYECKUX OTKPBITUH U HUX
aBTOPOB, B CBSI3U c
OTEUYECTBEHHOW W  BCEMHUPHOMN
HUCTOPUEH;
® [OHMMATh POJb MATEMATHKHU
B pa3zButuu Poccum.
Metoani e Bribupath MOAXOMAIINM | @ Vcrions3ys U3ydeHHBbIE METO/IbI, IIPOBOIUTD
MaTeMAaTHKH | U3YYEHHBIA METOJ Ui PELICHUs | JOKA3aTeJbCTBO, BBIIIOJIHATE OIIPOBEPKEHNUE;

H3y4YEHHBIX THIIOB
MaTeMaTUYECKUX 3a1a4;

e [IpuBoguTh IIPUMEPBHI
MaTeMaTHYeCKUX
3aKOHOMEPHOCTEM B

OKpYy>Karolen NelCTBUTEIbHOCTH
Y MIPOU3BEJICHUSX UCKYCCTBA.

[ ] BBI6I/IpaTI) HSyquHBIe METOObI nu nux
KOMOWHAIIMH JJIsl PEIICHUS MaTeMaTUYECKUX
3a/1a4;

® JICITOJIL30BaTh MaTeMaTHYECKUE 3HAHUS IS
OIMHUCAHMs 3aKOHOMEPHOCTEH B OKpPY)KAIOIICH

JIEHCTBUTEIIBHOCTH u MIPOU3BEICHUSX
UCKYCCTBa,
e IPUMEHATh  INPOCTEHIINE IPOTrpaMMHBIE

Cpe}ICTBa nu BHGKTPOHHO'KOMMYHI/IKaI_[I/IOHHLIe
CHUCTEMBbI TMPH PCIICHHH MaTEeMaTHYCCKUX
3a1ad.
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Pasznen 2. Conpep:xanune yueOHOro npeamera «AJjreopa»
7 kaacc (102 u.)

Tema 1. IloBTOpenue (5 4.)

Tema 2. MaTemaTu4eckuii si3bik. MaTemaTuueckass Mmoaesb (12 4.)

UucnoBsle u anredpandeckue BbIpakeHUs. UTO Takoe MaTeMaTH4ecKuil sA3bIK. UTO Takoe
MareMarhuyeckas Mojens. JInHeHoe ypaBHeHue ¢ OHOU nnepeMeHHoi. KoopaunaTHas npsamasl.

Koumponvnasa paooma Nel.

Tema 3. JInneitnasa ¢pynknus (11 4.)

CpoiictBa u rpaduk nuHEWHOW QyHKIMH. JluHeiHas QyHKIHSA VYrioBoii
kodbduument mnpsmou. Pacronoxkenue rpaduka JMHEHHONW (QYHKUIMHM B 3aBUCUMOCTH OT €€
yriaoBoro koddduimenra u cBobomHoro wieHa. KoopawHatHas mIocKocTh. — HaxokneHue
K03 (HULIMEHTOB JTUHEWHON (QYHKIUU MO 33aJaHHBIM YCJIOBUSAM: MPOXOXKIECHUE MPSMON uepe3 JBe
TOUYKH C 33JJaHHBIMU KOOPJIMHATaMH, IPOXOXKACHUE MIPSIMON Yepe3 TaHHYI0 TOUKY U MapaljIeIbHON
JTAHHOU npsiMoil. JInHelHOe ypaBHEHHE C IBYMS IEPEMEHHBIMU

Konmponvnas paboma N2

Tema 4. CucreMsbl ABYX JIMHEHHBIX YPABHECHHH ¢ IBYMs nepeMeHHbIMH (124.)

OcHoBHble TOHATHS. Metoa moactaHoBku. Meros anredpandeckoro ciokeHus. CUCTeMbI
JBYX JIMHEHHBIX YpPaBHEHHH C JBYMS MEPEMEHHBIMH KaK MaTeMaTHYeCKHE MOJEIH peabHbBIX
CUTYyalHUi.

Konmponvnas paboma Ne3

Tema 5. CTenenb ¢ HATYpPaJbLHBIM MOKa3aTeJeM U €€ cBoiicTBa (6 4.)

Uro Takoe cTereHb ¢ HAaTypallbHbIM TOKa3aTeneM. Tabmuiia ocHOBHBIX cTerneHeil. CBoiicTBa
CTENIEHU C HaTypaJbHBIM IOKa3aTelieM. YMHOXEHHME U JIeJICHHE CTENEeHEH C OJMHAKOBBIMU
nokasareisiMi. CTereHb ¢ HyJIeBbIM [T0Ka3aTesIeM.

Tema 6. OnHouneHbl. Onepanuu Hajg ogHOUYJIeHaMH (8 4.)

[lonstue ogHounena. CraHgapTHbIA BUA ogHOUWIeHA. Cll0)KEHUE M BBIYMTAHHE OJHOYJICHOB.
YMHO)K€eHUEe oJHOUIeHOB. Bo3BeeHne 0JHOUWIEHA B HAaTypalbHYIO CcTeNeHb. JleneHue oJHOuIeHa
Ha OJTHOYJICH.

Konumponvnas paboma No4

Tema 7. Muorowienbl. Onepauuu Hag MmHorouwieHamu (15 u.)

OcHoBHble TOHATHA. ClIO)K€HUE U BBIYUTAHHME MHOTOWIEHOB. Y MHOXKE€HHE MHOIOWIEHa Ha
OJTHOYIEH. YMHOXE€HHE MHOIOWIeHa Ha MHoOrowieH. (DopMysbl COKpAIIEHHOTO YMHOKEHUS.
Jlenenue MHOTOYJIEHA HA OJIHOYJICH.

Konmponvnaa pavoma Ne5

Tema 8. Pa3zjioxeHne MHOTOYI€HOB HA MHOKUTeH (18 4.)

Uro Takoe pasoKEHWE MHOTOYJICHOB HAa MHOXKHUTEIM M 3a4€M OHO HY)KHO. BbIHeceHue
o01ero MHOXuUTENS 3a ckoOku. Crioco0 rpynnupoBKU. Pa3noxxkeHrne MHOTOWIEHOB HA MHOYKHUTEIH C
NoMOIIbI0  (GopMylT  cokpam€HHoro yMmHoxkeHHs. CokparieHue aiaredpanyeckux JApoOei.
ToxnecTsa.

Konmponvnaa paboma Neb

Tema 9. KBanparnunas pynkous (9 4.)

CpoiictBa u rpaduk kBajgpaTuuHOoW QyHKUMH (mapabona). IlocTpoenue rpaduka
KBapaTHuHON (yHKIMU 1o ToukaMm. HaxokneHue Hyseill kBaapaTHUHOM (QYHKIHMH, MHOXECTBA
3HAUEHUH, NPOMEXYTKOB 3HAKOIOCTOSHCTBA, NPOMEXYTKOB MOHOTOHHOCTH. YTO oO3HadaeT B

Y=Kx

maremaruke 3amcy ¥ = 109 |
Koumponvnan paboma Ne7
Tema 10. O6o01maronee noproperue (6 4.)
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8 xnace (102 4.)

Tema 1. Auredopandeckue apoou (20 4.)

OcnoBHble TIOHATHS. OCHOBHOE CBOMCTBO ayireOpanyeckoit apoou. ClokeHHe U BHIYMTAHHE
anreOpandeckux Jpobed ¢  OAMHAKOBbIMH  3HaMmeHaTensiMu. CllokeHHMEe U BbIYUTAHME
anrebpanveckux apobell ¢ pa3HbIMU 3HAMEHATENSIMU. YMHOXCHHE U JICNICHHE alreOpandecKux
npoOeii. Boseenenue anreOpandeckod napodu B cTeneHb. IIpeoOpazoBaHue palnOHAIbHBIX
BbIpakeHUIl. llepBble mnpencCTaBieHUs O PpEUIEHUM palUoOHalIbHBIX YypaBHEHMHl. CTeneHb c
OTPHULATEIILHBIM LIEIBIM IIOKA3aTEJIEM.

Konumponvnaa paboma Nel

Tema 2. KBaapatubie kopuu (20 4.)

Apudmerndeckuil KBaJpaTHbI KopeHb. [IpeoOpa3oBaHue BBIpaKECHUH, COJEpPIKAIIUX
KBaJIpaTHbIE KOPHU: YMHOXXEHUE, NEJICHUE, BBIHECEHNE MHOXKUTENA U3-T10/] 3HaKa KOPHs, BHECCHHE
MHOXKHUTEJISI TOJl 3HAaK KOpHA. PauuonanbHble uwncna. IloHATue KBajpaTHOrO KOpHSA U3
HEOTPULATENIBHOTO Yncia. Mppanyronansable yrcia. MHOKECTBO NEHCTBUTENBHBIX unces. Monynb
JEHCTBUTEIILHOIO YUCIIA.

Koumponvnasa paboma Ne2

Tema 3. KBagparnunas ¢pynkuusi. O6paTHasi IponopuHoOHAJbHOCTH(22 4.)

CpoiictBa u rpaduk KkBaapaTuuHoil ¢QyHkuuu (mapabona). Iloctpoenuwe rpaduka
KBaJpaTUYHON (YHKIMU MO ToukaM. HaxokieHwe Hylel KBaapaTUYHOW (YHKIMH, MHOXKECTBA
3HA4eHUH, MPOMEXKYTKOB 3HAKOIIOCTOSIHCTBA, NPOMEXYTKOB MOHOTOHHOCTH. CBoiicTBa (hyHKIMHU

k k

y = — — —
xY x. lunep6ona. Kak mocrpouts rpadux ¢ynxoun Y =fx+1) , €CJIM HU3BeCTeH Tpaduk

dymxmwan Y = F), Kak ocTpouTh rpaduk Gpynxuun ¥ = f) +m , UCnonb3ys rpaduk GyHKIUU

f(x+1)+m

y="10) Kax noctpouts rpapux Gpynximn Y , €CIIM M3BECTEH TpauK (QyHKIUU

y="10x), Oynxius ¥ ax’ +ex+c , €€ cBoiicTBa u rpaduk. I'paduyeckoe penieHne KBaIpaTHBIX
ypaBHEHUH

Konumponvnaa paboma Ne3

Tema 4. KBagparHbie ypaBHeHHsI ¥ ero KOpHH (20 4.)

KBanpatnusle ypaBHeHus. HemosiHble KBaapaTHble ypaBHEHHS. [[MCKPUMHHAHT KBaJIpaTHOIO
ypaBHeHus. PopMmyrna KopHeW KBaapaTHOTO ypaBHeHHs. Teopema Buera. Teopema, oOparnas
TeopeMme Buera. Pemienue kBaJapaTHBIX ypaBHEHHMH: HCIHOIb30BaHUE (HOPMYIIBI JUISI HAXOXKICHUS
KOpHEH, rpa@uueckuii METOJA peUIeHMs, pa3JIoKEHWEe Ha MHOXHUTEIH, MOoJ00p KOpHEH ¢
HCI0JIb30BaHNEM TeopeMbl Buera. KonnuecTBo KOpHEN KBapaTHOTO ypaBHEHUS B 3aBUCUMOCTH OT
€ro JIUCKpUMHHAHTA. bBHKBagpaTHble ypaBHEHUs. YpaBHEHHS, CBOJMMBIE K JIMHEHHBIM U
KBaspaTHbIM. KBagpaTHble ypaBHEHHs ¢ napaMeTpoM. MppanoHanbHble ypaBHEHUS.

Konmponvnaa paboma Ne4. Konmponvnas paboma Ne5

Tema 5. HepaBenctna (20 4.)

UucnoBsle HepaBeHcTBAa. CBOMCTBa 4YHMCIOBBIX HepaBeHCTB. lccinenoBanue (yHKIMM Ha
MOHOTOHHOCTB. [IpoBepka cnpaBeIMBOCTH HEPABEHCTB NPU 3aJaHHBIX 3HAYEHUSAX NEPEMEHHBIX.
HepaBenctBo ¢ mnepemennou. Ctporue u HecTporue HepaBeHCTBa. (OOJacTh ONpeeeHHs
HepaBeHCTBa (00JacTh JOMYCTHMBIX 3HAu€HHH NepeMeHHoi).Pemenre NMHEHHBIX HEpaBEeHCTB.
KBanpatHoe HepaBeHCTBO M €ro pelleHus. PelieHune KBaJpaTHBIX HEPABEHCTB: HCIOJIb30BAaHUE
CBOWCTB W rpauka KBaJpaTUYHON (YHKIMH, METOJ MHTEPBAJIOB. 3alUCh PEIIeHHs] KBAJApaTHOTO
HepaBeHCTBa. PelleHne IenbIX U JApOOHO-pAllMOHATIBHBIX HEPABEHCTB METOJOM HHTEpPBAJIOB.
[TpubnuxEéHHble 3HAYEHUS JEHCTBUTENBHBIX YHCEIN, MOTPEHIHOCTh MPHUOIMKEHHs, MPUOIHKEHNE
10 HEOCTATKY U U30bITKY. CTaHIapTHBIN BUJ MOJIOXKUTEIHLHOTO YUCIIA.

Konmpononas paboma Neb
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9 kaacc (102 4.)

Tema 1. [loBTOpenue (4 4.)

Tema 2. Cucrembl HepaBeHCTB (16 4.)

CucTtembl HEPABEHCTB C OJHOM IepeMeHHOM. MHOXeCTBa U onepaluuu HaJ HUMHU. PenieHue
CUCTEM HEPaBEHCTB C OJHOW IEPEMEHHON: JIMHEHHBIX, KBAJAPATHBIX. PalnoHalbHBIE HEPABEHCTBA.
N300paxkeHne pelieHrus CUCTEMbl HEPABEHCTB HA YMCIOBOM MPSAMOM. 3alUCh PEHICHUS CHUCTEMbI
HEPaBEHCTB.

Koumponvnan paooma Nel

Tema 3. Cucremb! ypaBHenuii (14 4.)

VYpaBHeHue ¢ 1ByMs epeMeHHbIMU. JIuHeliHOe ypaBHEHME C AByMsl iepeMeHHbIMU. [Ipsimas
Kak rpaduueckas HWHTEpHpeTanus JIMHEHHOTO YpaBHEHUS C ABYyMs NepeMeHHbIMH. [loHsThe
CUCTEMBbl ypaBHEHUW. PemieHue cuctembl ypaBHEHUH. MeETOIbl PEIICHUS CHCTEM JIMHEHWHBIX
ypaBHEHUH C JABYMs MEPEMEHHBIMU: TpadUUIeCKUil METO, METO CIOXEHHS, METO/ MMOACTAaHOBKH.
CucreMbl JMHEHWHBIX YypaBHEHUN ¢ mapaMeTpoM. CHCTEeMbl ypaBHEHUM Kak MaTE€MaTHYECKUE
MOJEIIA PEAIbHBIX CUTYALUI

Koumponvnasa paooma Ne2

Tema 4. Uncnosbie pynkunu (24 4.)

Omnpenenenne yucioBoil ¢pynkiuu. OOnacTe ompeneneHus, o0IacTb 3HAYCHUNH (PYHKIUU.
Crnioco6b1 3amanus ¢ynkuuu. CpoiictBa ¢(yHKumid. YErHeie u Heu€THble (yHKIMH. DyHKIHM

y=x"(neN) y=x"(neN)

, UX cBoicTBa W rpaduku. OyHKIHH , UX CBOHCTBa W rpaduKw.

_3
dynxmus ¥ T Vx , €€ cBOiiCcTBa U TpaduK.
Konmponsnaa paboma Ne3. Konmponvnasa paboma Ned

Tema 5. IlocaenoBaTenbHocTH U Mporpeccuu (19 4.)

UucnoBas nocienoBaTebHOCTh. [[prMepsl YMCIIOBBIX MOCIeA0BaTENbHOCTEN. beckoHeuHble
1ocJe10BaTenbHOCTH. ApudmMeTnueckas nporpeccus u ee cBoicTBa. ['eomeTpuyeckas mporpeccus.
@opmyna oO0miero uieHa M CyMMBbl N IEPBBIX YJICHOB apU(METUUYECKOW U Ie€OMETPUUYECKOM
nporpeccuii.  Cxondiascsi reoMeTpudecKasi IpOrpeccHusl.

Koumponvnaa paooma Ne5

Tema 6. CtaTucTHKa U Teopusi BepositHocTeit (15 4.)

KombOunaropusie 3amaun. Craructuka — gu3aidlH  uHpopmanuu.  [Ipocreiimue
BEPOSITHOCTHBIE 3aJaud. DKCIEPUMEHTANbHbIE JaHHbIE M BEPOSTHOCTH cOObITHM. TabGnuuHoe u
rpadguyeckoe TpeACTaBIE€HUE JaHHBIX, CTOJOYaTble W KPYroBbIE JAMArpaMMbl, TIpauKu,
IIPUMEHEHHE JrarpaMM U IpauKoB JUIsl OMMCAHUS 3aBUCUMOCTEH peabHbIX BETMYMH, U3BJICUCHHE
nHpopManuu U3 Tabmuu, AuarpaMMm M rpaduxoB. OmnucarenbHblE CTAaTUCTUYECKUE IOKa3aTeln
YHCIIOBBIX HAOOPOB: cpefHee apu(pMeTHUecKoe, MeuaHa, Haubobllee U HauMEHblIee 3HaYCHHUS.
Mepsbl paccenBaHus: pa3Max, JIUCIEPCHUsI U CTaHJapTHOE OTKJIoHeHue. CiayyaiiHas ©3MEHYMBOCTb.
W3MeHunMBOCTh MNpU MU3MEpEeHMsX. Pemaromume npasBuia. 3aKOHOMEPHOCTH B H3MEHUYMBBIX
BenuunHax. IIpaBuio yMHOXEHHs, TNepecTaHOBKH, ¢akropuan uuciaa. CodeTraHus U YUCIO
couyertanuil. Popmyna yucna coderaHuil. TpeyronapHuk I[lackans. OneITel ¢ OONBIIMM YHUCIOM
PaBHOBO3MOYKHBIX AJIEMEHTApHBIX COOBITHI. Briunciienne BeposTHOCTEN B OMBITAX C IPUMEHEHUEM
KoMOuHaTOpHBIX (Gopmyn. Wcnbitanus bepnymmu. Ycenex u Heynada. BepostHocTu coObITui B
cepuM ucnblTaHui bepHymn.

Konmponvnaa pavoma Neb

Tema 7. Utorosoe nosropenue (10 4.)
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Pa3nes 3. TemaTnueckoe NJIaHUPOBAHHE

Ne HanmeHoBaHMe TeMbl, pa3aesa Konu4yecTBo yacoB Ha
H3y4YeHHe TeMbl

7 kaacc 102

1 IToBTOpEeHME 5
2 Maremartnueckuii s136IK. MaTemMaTu4ecKas MOJIEIb 12
3 Jlunetinas GyHKImsa 11
4 CucreMpl [JBYX JIMHEMHBIX YpPaBHEHMM C JByMs 12

NIePEMEHHBIMH

5 CreneHp ¢ HaTypaJlbHBIM TI0Ka3aTeleM U €€ CBOHMCTBA 6

6 Opnrowrensl. Onepanuu HaJ OJHOWICHAMU 8
7 MHuorouiensl. Onepanuu HajJ MHOTOYJICHAMU 15
8 PaznoxeHne MHOTOWICHOB HA MHOYKUTEIN 18

9 KBaaparnunas GyHkims 9

10 | O6o6maromniee MOBTOPEHUE 6
8 kJjacc 102

1 Anrebpanyeckue 1poou 20
2 KBajpaTHbIil KOPEHD 20
3 Kanparnunas ¢ynkims. OOpaTHas mponopluroHaIbHOCTb 22
4 KBazpaTHble ypaBHEHUS U €0 KOPHU 20
5 HepaBenctBa 20
9 kaacc 102

1 | IToBropenue 4
2 CucTemMbl HEpaBEHCTB 16
3 CucTeMbl ypaBHEHHH 14
4 Yucnosble QyHKIIUU 24
5 [TocnenoBaTeaIbHOCTH M MPOTPECCUN 19
6 CrarucTika u Teopus BEpOSTHOCTEN 15
7 HrtoroBoe nmoBTOpeHME 10

18
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