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1o anreodpe

(yxasars y4eOHBIH Npenmer, Kypc)

YpoBenb o6pazoBanus (Kj1acc) OCHOBHOe obuiee, 8a kiiacc
(HayaneHOE 00lIIee, OCHOBHOE 00ILee, cpeaHee oblIee 0Opa3oBaHue C yKa3aHHEM KJIaCCOB)

YuuTenb WK TPYIa yUYuTelel, pa3paboTINKOB paboueii mporpaMMel

Jlopoxuna UpuHa AjleKcaHApPOBHA, VUUTEID, CII3
(®HO ( MOMHOCTHIO), JOIKHOCTD, KATErOpHs)

[Iporpamma pa3paboTana B COOTBETCTBHH

¢ TpeboBaHuIMH PeaepaIbHOrO rOCy1apCTBEHHOTO 06D830BaTeJII>HOI‘0

cragaapra CpeaAHETO o01ero 06Da30BaHI/ISI BTOPOI'O IOKOJICHHUA

(yxazars @I'OC)

¢ yuetom YMK

Aunrebpa 8 xiacc mis obireo0pasoBarenbHbix oprauuzaimii / I'.B.Jlopodees,
C.b.CyBsopoBa, E. A. bynumosuu/- M.:IlpocBemenue, 2018r.

2022-2023 y4eOHBIH roj




Pabouast nporpamMmma no npeamery «Auaredpa»
B yciaoBusix peajsuzauuu ®I'OC ocHOBHOro 0011ero 00pa3oBaHus
HosicHuTebHASA 3aNMCKa

Jlannas mporpamma paspaborana mius ydammxcs 8 kimaccoe MKOY COII Nell c.
KOHCTaHTHHOBCKOTO COCTaBJIeHa Ha OCHOBE TpeOoBaHuii DeaepanibHOrO TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOTO OOIIEr0 00pa30BaHUs BTOPOIO MOKOJEHHUS C Y4eTOM
TpeOoBaHull, u3JI0keHHBIX B IlpumepHONl nporpamMme 10 MaTeMaTHKE, OcHoBHO
00pa3oBaTesbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoanuss MKOY COIL Nel 1, nporpammsl
00111e00pa3oBaTeNbHBIX YUpexaeHu. Anredpa. 7-9 knaccel. CocraButens: bypmucrpoa T.A.2-
e m3a. pon.M.: Ilpoceemenue, 2014 1. B Heli onpeneneHsl o0IIas XapaKTEPHUCTHKA, LETU U
conepxkanue oOydeHus anreOpe B8  Kiaccax, MPEMIOKEHO TEMATUYECKOE IUIAHUPOBAHUE C
YKa3aHUEM KOJIMYECTBA YAaCOB, OTBOJIMMBIX Ha U3y4YeHUE KaxXa0i Tembl./JJanHbii YMK BxoauT B
®OenepalibHbII NIepeyeHb YUeOHUKOB, PEKOMEHIOBAaHHBIX K MCIOJIB30BAaHUIO B 00pa30oBaTeNIbHOM
nporpamme B 00pa3oBaTeIbHOM YUPEKICHUU.

[Iporpamma cooTBeTcTBYyeT y4yeOHUKY: Ajredpa 8 kmacc mis oOuieoO0pazoBaTeIbHBIX
opraumzanuii / I'.B.Jlopodees, C.b.CyBoposa, E. A. Bynumosud/- M.:ITpocsemienue, 2018r.

VYueOusriii utan MKOY COLI Nell otBoaut 102 yacoB juist 003aTebHOTO U3YYEHUS HA
YPOBHE OCHOBHOTO 00111ero oOpa3oBaHus B 8 Kilaccax U3 pacuera 3 yu4eOHBIX yaca B HEJISIIO.

PaGouasi nporpaMma BbINOJIHSIET /IB€ OCHOBHbIE (PYHKIIUM:
Hnghopmayuonno-memoouuecxkas ¢yHkyus MO3BOJIAET BCEM y4aCTHHUKaM 00pa30BaTeIbHOIO
mpolecca MOMYyYUTh MPEICTaBICHHE O LEeJsIX, COAEpKaHMM, OOIIed cTpaTeruu OOy4YeHUs,
BOCIUTAHUS U PA3BUTHUS YUAIIUXCS CPEACTBAMU JAHHOTO y4eOHOTO MpeIMeTa.
OpeanuzayuoHno-nianupyowas @ynkyus TMperycMaTpuBaeT BBIIECICHHE STAloB OO0Yy4YEeHHS,
CTPYKTYpHUPOBaHUE Yy4eOHOrO Marepuasa, ONpe/leeHuEe ero KOJIMUYECTBEHHBIX M KaueCTBEHHBIX
XapaKTEePUCTHK Ha KaXJIOM M3 OSTaloB, B TOM YHCIE I COJCPKATEIHHOTO HAIOTHEHHS
IPOMEKYTOYHON aTTECTAIIMH yYaIuXCS.
N3yyenne MaTeMaTHKH HA CTYNEHH OCHOBHOIO 00IIero o0pa3oBaHUsl HANPABJIEHO Ha
JAOCTHKEHH e CJIeTYIOLIUX 1eaeii:
® OBJAJCHHE CUCTEMOH MaTeMaTMYeCcKMX 3HAaHUH U yMEHUH, HeOoOXOAMMBIX [UIs
OPUMEHEHHS B MPAKTUYECKON NeATeNbHOCTH, U3YUYEHUS] CMEXHBIX JUCHUIUIMH, MPOJIOJIKEHUSI
oOpa3zoBaHus;
® MHTEIJICKTYaJIbHOE pa3BUTHE, (OPMUPOBAHME KauyeCTB JIMYHOCTH, HEOOXOIUMBIX
4eJIOBEKY JUIsl IOJIHOLIEHHOW )KM3HHU B COBPEMEHHOM OOIIIeCTBE, CBOMCTBEHHBIX MaTeMaTHYeCKOM
NeSITeTTbHOCTH,
e (QopmupoBaHUE MpeICTaBIEHUN 00 UAEIX U METOAAX MAaTEMaTUKH KaK YHHBEpPCAJIbHOTO
A3bIKa HAYKU M TEXHUKHU, CPEJICTBA MOJIECTMPOBAHNUS SBICHUHN U IIPOLIECCOB;
® BOCHHTAHWE KYJIbTYphl JIMYHOCTH, OTHONICHWS K MaTeMaThKe Kak K 4YacTH
00111e4eNI0BeYEeCKON KyIbTYphl, UTpatolIel 0cOOYI0 poJib B OOIIECTBEHHOM Pa3BUTHH.
OcHoBHbBIC Besn 00y4eHUus1 MaTeMaTHKe B 8 kiiacce:
e BrIIBUTH U pa3BUTh MaTEMAaTHUYECKHE M TBOPUYECKHIE CIIOCOOHOCTH YYaIIHXCS;
e (OOecrmeynTh TPOYHOE W  CO3HATEIIFHOE  OBIIQJCHWE  YYalIUMHCS  CHCTEMOMU
MaTeMaTU4YeCKNX 3HAaHUU U YMEHHU;
e OOecneunth 06a3y MaTeMaTUYECKUX 3HAHUH, JAOCTATOUHYIO IS M3YUYEHHS CMEXKHBIX
JVICIIATUTAH ¥ TIPOJIOJKEHUS] 00pa30BaHUS;
e CdopmupoBaTh yCTOWYUBBINA HHTEPEC YUALTUXCS K TPEAMETY.
KomnuyectBo yacos Ha rox — 102

KonunuecTBo yacoB B Hezento — 3
KonnyecTBO KOHTPOIBHBIX paboT — 7



1. Ilnanupyemblepe3yJibTaThIOCBOECHUSINIPEAMETA

JIuunocmmuute pezynomamuloTpaxkaoT cGOPMUPOBAHHOCTh, B TOM YHCIIE B YACTH:
3. lyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS
pa3BUTHUSA y JETe HPAaBCTBEHHBIX UYBCTB (YECTH, J0JITa, CIPABEIIIMBOCTH, MIIIOCEPIUS U
npyxeno0us); GopMHUpOBaHUS BEIPAXEHHOH B MOBEJCHUH HPABCTBEHHOM IMO3UIUH, B TOM YUCIIE
CITOCOOHOCTH K CO3HATEIILHOMY BBIOOPY 100pa;
4. JcreTnyeckoe
pa3BUTHS BOCIPUMMYHMBOCTU K Pa3HbIM BHJIaM UCKYCCTBA, TOHUMAHHUS €r0 YMOLIMOHAIBHOTO
BO3/ICUCTBUS, BIUSHUS Ha TyIIEBHOE COCTOSHUE U TIOBEACHHUE JIFOIeH, (POpMUpPOBaHMS 3HAYCHUS
HPABCTBEHHBIX HOPM, IEHHOCTEH, TPAJHIIHMI B HCKYCCTBE;
6. TpyaoBoe
Pa3BUTUATOTOBHOCTHU K YYAaCTUIO B PCIICHUH MPAKTHUICCKUX TPYAOBBIX AL, 3a1a4 (B CEMBC, IKOJIC,
CBOEH MECTHOCTH) TEXHOJIOTUICCKON U COITMATBHON HAIIPABICHHOCTH; (hOPMHUPOBAHUS HHTEpECa K
MPAKTHYECKOMY MU3yUeHHIO Mpodeccruii ¥ Tpya pa3IudHOro Pojia Ha OCHOBE M3y4aeMbIX MTPEeIMETHBIX
3HAHWH;
8. Ilo3naBartenbHOE
Pa3BUTHUS JTUYHBIX HABBIKOB UCIIOJI30BAHUS PA3IMUHBIX CPEJCTB MO3HAHMS, HAKOIUICHUS 3HAHUN
0 Mupe ( IesITeTLHOCTh B HH(OPMAIIMOHHOH, IU(BPOBOI cpezie); HOpMUPOBAHHS
MO3HABATEIIbHBIE HHTEPECHI B Pa3HBIX MPEAMETHBIX 00JACTIX C YYETOM WHIANBUAYAIbHBIX
CIIOCOOHOCTEH, TOCTHIKCHHUH.

[Iporpamma  oOecnedywBaeT  JAOCTHXKEHHE  CIEAYIOUMX  pPE3yJbTaTOB  OCBOCHHUS

00pa30BaTeNbHON MPOrPaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUS:

JUYHOCMHDbLE:

1) chopMHpPOBAaHHOCTH OTBETCTBCHHOTO OTHOWICHHS K YYCHHIO, TOTOBHOCTh W
CIOCOOHOCTHOOYUYAIOIIUXCSA K CAMOPA3BUTHIO M CAaMOOOPa30BaHUIO HA OCHOBE MOTHBAIUU
K 00y4YeHUIO U MO3HAHUIO, BIOOPY JanbHEHIIero oopa3oBaHus Ha 0a3e OPUEHTHPOBKH B
mupe npodeccuii M npodeccHuoHATbHBIX MPEANOYTEHUH, OCO3HAHHOMY IOCTPOECHMIO
WHIMBHUIYaJIbHOM 00pa30BaTEIbHONW TPACKTOPHUU C YUETOM YCTOHYMBBIX ITO3HABATEIBHBIX
HUHTEPECOB;

2) chOpMUPOBAHHOCTH IEJIOCTHOTO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH;

3) chopMUpOBaHHOCTH  KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B OONICHUH U
COTPYAHUYECTBE CO CBEPCTHHUKAMH, CTAPIIMMHU U MIIAAIIMMHU, B 0OOpa30BaTEIbHOM,
00IIeCTBEHHO ITOJIE3HOM,
yueOHO-HCCIe10BaTeNbCKOM, TBOPUECKON U APYTUX BUJAX JEATENbHOCTH;

4) yMeHHe SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCTHOW M MUCHbMEHHOW peuH,
NOHMMATh CMBICI MOCTaBJIECHHOW 3aJauM, BBHICTPAaUBATh apryMEeHTAIMI0, TPUBOIUTH
NpUMEPBI U KOHTPIIPUMEDHI,

5) mpexacraBieHHe 0 MaTEeMaTHYECKON HayKe Kak cepe Yel0oBeYeCKOn AeITeNbHOCTH, 00
sTamnax e€ pa3BuUTHUs, 0 €€ 3HAUMMOCTH ISl Pa3BUTHS ITUBUITU3AIIHH;

6) KpPUTHYHOCTH MBIITICHU S, yMEHHE pacno3HaBaTh JIOTUYECKHU
HEKOPPEKTHBIC BHICKA3bIBAaHUS, OTINYATh THIIOTE3Y OT (aKTa;

7) KpeaTUBHOCTb MBIIUICHUS, WHUIUATUBA, HaXOIYMBOCTh, aKTHBHOCTh MpPH PEUICHUU
anreOdpanmveckux 3ajad;

8) ymeHHe KOHTpPOJIMPOBATH TIPOLECC M  pPE3yIbTaT Y4eOHOH MaTeMaTHYECKOU
NeSITEIIbHOCTH,

9) cmocoOHOCTh K AMOLMOHAIBFHOMY BOCHPHITHIO MaTEeMaTHYECKUX OOBEKTOB, 3anad,
pELIEeHUH, PacCyKICHUN.

Memanpeomemmvlepesyibmamoi:

pezynamusuvie YV][



1. bopmynupoBaTh U ynep>KuBaTh YUeOHYIO 3aauy;

2. BBIOMpATH JICUCTBHS B COOTBETCTBHY C TIOCTABJICHHOM 3a/1a4€il M YCIIOBUSAMMU €€ pean3aliim;

3.MJIaHUPOBATh MYTH JOCTHKEHUS IIeNiel, OCO3HAHHO BBIOMpaTh Hambosee >(PQPeKTHBHBIC
CIIOCOOBI pelIeHus YUeOHBIX U TI03HABATEIBHBIX 337134,

4.1ipeBUACTh YPOBEHb OCBOCHHUS 3HAHHI, €r0 BPEMEHHBIX XapaKTEPUCTHUK;

5.COCTaBIATh IUIAH U TIOCIIEIOBATEILHOCTD ACHCTBHI;

6. OCYILECTBIIATH KOHTPOJIb [0 00pa3Ily ¥ BHOCHUTb HEOOXOAUMbIE KOPPEKTHBHI;

7.a/IeKBaTHO OLICHNWBATh MTPABMIIBHOCTH MJIM OIIMOOYHOCTD BBINOJHEHUS Y4eOHOM 3a1aun, eé
O00BEKTHBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ peIIeHUS;

8. cimuaTh croco0 AeHCTBHS M €T0 Pe3yibTaT C 3TAJIOHOM C IIeTbI0 OOHAPYKEHHS OTKIIOHEHHH
¥ OTJIMYUH OT 3TAJOHA;

9.ompenensaTs IMOCIEIOBATEIbHOCTE MPOMEXKYTOUHBIX IElNeid M COOTBETCTBYIOIIMX WM
JICUCTBUM C YYETOM KOHEUYHOI'O PE3YJIbTaTa;

10. npeaBHIETH BOZMOKHOCTH TTOJIY4SHUSI KOHKPETHOTO pe3yiibTaTa Py PEeIeHNnH 3a/1ay;

11. BeIETSTh M OCO3HABAaTh TOTO, YTO YK€ YCBOEHO M YTO €€ MOJUICKHT YCBOCHHIO,
0CO3HaBaTh KA4E€CTBO M YPOBEHb YCBOCHUS, JaBATh CAMOOLIEHKY CBOCH JIeATEIILHOCTH;

12. KOHIEHTPUPOBATh BOJIO U TPEOJOJCHUS HHTEIUICKTYAIbHBIX 3aTPYAHCHUH W
(HU3MYECKUX MTPENSATCTBUM.

nosnasamenvivie YVJ/I:

1. caMoCTOSTENEHO BBIIENATH U OPMYIIMPOBATH TO3HABATEIIHHBIC LIEJIH;

2.1CIOJb30BATh OOIKE IPUEMBI pEILICHHs 3a/1a4;

3. IPUMEHSTH MPaBUJIA U MOJIb30BAThCS HHCTPYKIUSIMHU, OCBOCHHBIMHU 3aKOHOMEPHOCTSIMH;

4. 0CyIIECTBISTbCMBICIIOBOCUTCHHE;

5.co31aBaTh, IPUMEHSTh U MIPEOOPa30BbIBATh 3HAKOBO-CHUMBOJIMUECKUE CPEJCTBA, MOJIEIH U
CXEMBI JJIs pelIeHus y4eOHBIX U TO3HABATENIbHBIX 3a/1a4;

6.caMOCTOSATEIIEHO CTAaBUTh LIEJIH, BBIOMPATh U CO3/1aBaTh aJITOPUTMBI JIJISl pEIICHUS YIeOHBIX

MaTeMaTHYeCKuX Mpobiiem;
7.7M0HUMATh CYIIHOCTh QJITOPUTMHYECKMX NpPEINUCaHUl UM yMeTb JIeHCTBOBaTh B
COOTBETCTBUHU C NPEAJIOKEHHBIM aJTOPUTMOM;

8.yMeHus IOHUMaTh W HCIOJIB30BaTh MaTeMaTHYECKHE CPEICTBA HATISAHOCTH (PHUCYHKH,
YEepTEXKH, CXEMBI U JIP.) AJI WLTIOCTPALMK, HHTEPIIPETALIUN, apTyMEHTALUH;

9. yMeHUs HAXOAWTH B PA3JIMYHBIX HCTOYHUKAX, B TOM YHCIIE KOHTPOIUPYEMOM ITPOCTPAHCTBE
WutepHera, uHpopMaIuio, HEOOXOIUMYIO JJIsi pEIIeHUs MaTeMaTH4ecKHX MpolieM, U
IPEJCTaBIsATh €€ B MOHATHOW (hopme; MPUHUMATh pEIIeHHWE B YCJIOBHUSAX HEIMOJIHOM U
U30BITOYHOM, TOUHOW U BEPOATHOCTHOW MH(pOPMALIUY;

10. ycraHaBIMBaTh TPUYMHHO-CIICJCTBEHHBIC CBSI3U; CTPOUTH JIOTUYECKHE PACCYXKICHUS,
YMO3aKJII04YeHUs (MHAYKTUBHBIE, I€AYKTUBHBIC) U BBIBOJBI;

11. popmupoBanusa yueOHOM M o0OIIE MOIH30BATEIBCKOW KOMIIETEHTHOCTH B 00JIaCTH
MCIIOJIb30BaHUs MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (UKT-
KOMIIETEHTHOCTH);

12. BugeTh MaTEMaTHUECKYIO 33/1a4y B IPYTHX JAUCHUILIMHAX, B OKPY)KAIOLIEH KU3HH;

13. BBLIBHTATh THUTIOTE3BI TIPU PEIICHUH YYEOHBIX 3a7a4 U MOHUMaHHS HEOOXOIUMOCTH MX
IIPOBEPKU;

14. nnaHupoBaTh M OCYIIECTBISATH JEATEIBHOCTh, HAIpPaBIEHHYIO Ha peEIIeHUEe 3aaady
HCCJIE0BATEIBCKOTO XapaKTepa;

15. oco3nanHo BbIOMpaTh Haubonee HPGEeKTUBHbIE CHOCOOBI pELIEHUS YY4eOHBIX U

[I03HABATEJIbHBIX 33/1a4;

16. uaTEpTIpeTHPOBaTh WHGOPMALNIO (CTPYKTYpHUPOBATh, MEPEBOIUTH CIUIOIIHOW TEKCT B
TabJIMILy, TPE3EHTOBATh MOJYyYeHHYI0 HH(opMaIHio, B ToM uncie ¢ nomouisio UKT);

17. ouenuBath uHGOpMaIUIO (KPUTHUYECKAS OLIEHKA, OIIEHKA JOCTOBEPHOCTH);



18. YCTaHaBJIMBATb MMPUYIUHHO-CJIICACTBCHHLIC CBA3H, BBICTPAaNBATb pacCyKacHus,

000011IeHH.

Kommynuxamuenvie YVJ[

1.

2.

©o ok w

OpPTraHU30BBIBATH YUEOHOE COTPYJHUYECTBO M COBMECTHYIO JESATEIBHOCTh C YUUTEIEM U
CBEPCTHUKAMHU: ONPENENATh LT, paCIpeaesaTh QYHKIUU U POJIM YYaCTHUKOB;
B3aMMOJICHICTBOBATh U HAXOJAUThH OOMIME CIIOCOOBI pabOThI, YMEHHS paboTaTh B TPYIIIIE:
HAXOJUTh 00IIee PelIeHre U pa3peiiaTh KOH(QIUKTH HA OCHOBE COTJIACOBAHUS MO3ULIUHN U
yuéTa MHTEePECOB, CIYIIATh MapTHEPA, POPMYTUPOBAThH, APTYMEHTHPOBATh U OTCTAUBATh
CBOE MHEHUE;

MPOTHO3UPOBATH BOSHUKHOBEHHE KOH()IMKTOB MPU HATWMYUH PA3HBIX TOUEK 3PEHUS;
pazpemiaTh KOHGIUKTHI HA OCHOBE y4€Ta HHTEPECOB U MO3ULINN BCEX YUaCTHUKOB;
KOOPJMHHUPOBATH M MPUHUMATH Pa3JIMYHbIC TO3UIIMU BO B3aUMOICHCTBUY;
apryMEeHTHUPOBAaTh CBOIO MO3HMIMIO U KOOPAMHUPOBATH €€ C TMO3UIUSMHU MApTHEPOB B
COTPYIHUYECTBE MIPH BHIOOPE OOIIETO PEIICHUSI B COBMECTHOM JIEATEIHLHOCTH.

npeomemuvie:

1)

2)

3)

yMeHue paboTaTh C MaTeMaTUYeCKUM TEKCTOM (CTPYKTypHpOBaHHUE, U3BIEUCHUE
HeoOXoquMOH MHPOPMAIUN), TOYHO U TPAMOTHO BBIPAXKATh CBOU MBICIH B YCTHOM
u MNUCHMEHHOM
peuu, NpPUMEHSAS MAaTEMaTHYECKYI0 TEPMHHOJOTHID U CUMBOJUKY, HCIOJIb30BaTh
pa3IuYHbIE S3BIKM MaTEMaTUKW (CIIOBECHBIM, CHUMBOJHMYECKUH, Trpadudeckuii),
000CHOBBIBATh CYXKJICHUSI, TPOBOJIUTH KJIACCU(PUKAILIUIO, I0KA3bIBATh MATEMATHYECKUE
YTBEPKIACHUS;

BlIaJicHUEe Oa30BBIM MOHSTHHHBIM alapaToM: WMETh IPEACTaBICHUE O YHCIE,
BJIaJICHUE CUMBOJIbHBIM S3BIKOM QJIr€Opbl, 3HAHUE SJIEMEHTAPHBIX (YHKIIMOHAIbHBIX
3aBUCUMOCTEHN, PopMUpPOBAHUE MPEICTABICHUN O CTATUCTUYECKUX 3aKOHO MEPHOCTSIX
B peaJbHOM MHUPE U O PA3NUYHBIX CIIOC00axX WX M3Yy4EeHUs, 00 0COOCHHOCTSX BBHIBOJIOB
Y IPOTHO30B, HOCSIIUX BEPOSITHOCTHBIN XapakTep;

yMEHHUE BBINOJHATh alredpanueckue MpeoOpa3oBaHUs pPallMOHATBHBIX BBIPAKECHUI,
MPUMEHATH UX ISl PEIICHHUST YI€OHBIX

MAaTCEMAaTHYCCKHUX 3aJa4 U 3a7a4, BOSHUKAOIHUX B CMCKHBIX y‘Ie6HBIX npeaMeTax;

4)

5

6)

7)

8)

YMEHHE TOJh30BaThCSI MAaTeMAaTHYECKUMH (OpMyJaMHd U CaMOCTOSTEIHHO COCTABIISATH
(dbopMyIbI 3aBUCUMOCTEN MEXK]Ty BEIMUMHAMHU HAa OCHOBE 000OIIEHHs YaCTHBIX CITy4yaeB
U DKCTIICPUMEHTA;

YMEHHE pellaTh JIMHEHHbIe W KBaJpaTHbIE YpPAaBHEHUS M HEPABEHCTBA, a TaKXKe
NPUBOJMMBIE K HUM YpaBHEHHS, HEPAaBCHCTBA, CUCTEMBI; MPUMEHATHh Tpadudeckue
MpeACTaBICHUS JUIsl PEHIeHUs] W KCCIEJOBAHUS YpaBHEHHI, HEPaBEHCTB, CHCTEM;
MPUMECHSATh TOJIYYCHHBIE YMEHHS JJIs pelIeHHsS 3aJa4 M3 MaTEeMaTHUKH, CMEXKHBIX
MpPEAMETOB, IPAKTHKH;

OBJIQJICHUE CHUCTEMOW (DYHKIIMOHAIBHBIX TOHITHH, (YHKIMOHAIBHBIM S3BIKOM H
CHMBOJIMIKOW, YMEHHE CTpOUTh Tpaduku (QyHKIUH, OMUCHIBAaTh HX CBONCTBA,
UCITOJ30BaTh (DYHKIIMOHAIBHO-TpaQUICCKHAE TIPEICTABICHUS JIJIs ONTMCAHNS U aHAIH3a
MaTeMaTHYECKHX 3a7a4 U pPeallbHbIX 3aBUCUMOCTEH;

OBJIQJICHHEC OCHOBHBIMH CIIOCOOAMHU TIPEJICTABICHUS W aHAM3a CTATHCTUYCCKHUX
JNAHHBIX; YMEHHE PelIaTh 33/1a4l Ha HAXO0KJIECHUE YACTOTHI U BEPOSITHOCTH CIIyJalHBIX
COOBITHIA;

yMEHUE MIPUMEHSTh U3yUCHHBIE TIOHATHSI, PE3YIHTAThl M METOIBI IPU PEIICHUH 3a7a4 U3
pasIUYHBIX  pa3jesloB Kypca, B TOM YHCJIE 3ajJa4, HE CBOJAIIMXCSI K
HEMOCPEICTBEHHOMY MPUMEHEHUIO H3BECTHBIX aITOPUTMOB.



BoinyckHUK HayuuTcst (IJIs1 MCIIOJIb30BAaHHUS B TOBCEIHEBHOM KN3HU U 00ecIedeHus1
BO3MOSKHOCTH YCIIEIHOTO MPOJ0JIKEeHUs1 00pa3oBaHus HA 0a30BOM YPOBHe)
DJIeMeHThbI TeOPMH MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTHKH

e OmnepupoBaTh Ha 0a30BOM YPOBHE IMOHSATUSMHU: MHOXXECTBO, DJIEMEHT MHOKECTBA,
IIOJIMHOK€ECTBO, IIPUHAJIEKHOCTD;

®  33]aBaTh MHOYKECTBA [IEPEUYHCIICHUEM UX 3JIEMEHTOB;

® HAXOAWTH NepeceyeHne, 00beTMHEHHE, TOJIMHOKECTBO B MPOCTEUIIUX CUTYAILIUIX;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATUSMU: OIpeAesieHHE, aKchuoMma, Teopema,
JI0Ka3aTelIbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEPIKICHUS CBOUX BbICKA3bIBAHMIA.
B noBceHeBHOM KU3HM M TIPM M3Y4YE€HUH APYTUX NMPeJIMETOB:

®  HCIIOJIB30BaTh TrpaduuecKkoe Mpe/CTaBICHHE MHOXECTB JJIsl OMHCAHMS pPeaTbHBIX
MIPOLIECCOB U SIBJICHUH, PU PEUICHUH 3a/1a4 IPYTUX YUeOHBIX MPEIMETOB.
Yucaa

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHUSMH: HATypallbHOE YHCIIO, L[ENOE YHUCIIO,
OOBIKHOBEHHAst JIpoOb, JecsATHYHAs ApoOb, CMEImIaHHas JpoOb, palMOHAIBFHOE YHCIIO,
apuMeTHUeCKU KBaIpaTHBIA KOPEHB;

®  JCIOJI30BaTh CBOMCTBA YMCEJI U NTPABUJIA ACHUCTBUMN IIPU BBIIIOJHEHNUN BBIYMCIICHUI;

®  JCIOJIb30BaTh MPU3HAKHU JAEIUMOCTU Ha 2, 5, 3, 9, 10 ipu BBINOJIHEHUH BBIYUCICHUN
Y PEIICHUH HECIIOKHBIX 3a]1a4;

®  BBINOJHATH OKPYIJIEHUE PALIMOHAJIBHBIX YMCETI B COOTBETCTBUM C IIPABUIIAMU;

®  OLICHMBATh 3HAYEHHE KBAJAPATHOI'O KOPHS U3 MMOJOKUTEIBLHOIO LEJIOr0 YUCIa;

®  pacrno3HaBaTh PAllMOHAJIbHBIEC U UPPALMOHAIbHBIEC YUCIIA;

®  CpaBHMBAThYHUCIA.
B noBceHeBHOM KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMETOB:

®  OLICHMBATh PE3YJIbTATHI BBIUMCICHUN MIPU PEIICHUH MPAKTUUECKUX 3a/1a4;

®  BBINOJHATH CPABHEHHE YMCEN B PEATIbHBIX CUTYalUsX;

®  COCTaBIIATb YUCIIOBBIE BBIPAKEHHUS MPU PEUICHUU MPAKTUYECKUX 3a/1ad U 3a4ad U3
JPYTruX y4eOHBIX MPEAMETOB.
ToxnecTBeHHBbIEIPEOOpPa3OBAHMS

e BrimonHATE HECIOXKHBIE MpPeoOpa3oBaHUS Ui BBIYMCICHUS 3HAUEHUN YHCIOBBIX
BBIPDAKEHHM, COAEpKAllMX CTENEHUM C HAaTypalbHbIM IIOKAa3aTeJIeM, CTENEHU C IENbIM
OTPHLIATEIIBHBIM ITOKa3aTelIeM;

®  BBINOJHATH HECJOXKHBIE MPeoOpa3oBaHUs LEIBIX BBIPAKECHUI: PaCKphIBaTh CKOOKH,
NPUBONUTH MOAOOHBIE ClIaracMble;

®  HCIOJIb30BAaTh (OPMYJBI COKPAIIEHHOTO YMHOXEHHs (KBaJpaT CYMMBI, KBajapaT
pPa3HOCTH, Pa3HOCThH KBAJIPATOB) JJISl YIIPOIIEHUS BBIUMCICHU 3HAYEHUH BBIPAKEHU;

e  BBLIIOJHATH HECJOXKHBIE TMPeoOpa3oBaHUsl JIPOOHO-TUHEHHBIX BBIPAXKEHUN U
BBIPOKEHHUI C KBaJIPATHBIMA KOPHSIMH.
B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEIMETOB:

e [IOHMMAaTh CMBICII 3aIMCH YKCIIA B CTAHAAPTHOM BH/JIE;

e omnepupoBaTh Ha 6a30BOM ypOBHE MOHSATHUEM «CTaHAAPTHAS 3aIIUCh YHCIaY.
YpaBHeHHUsI M HEpaBEHCTBA

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHSATHSIMM: PAaBEHCTBO, YHCIOBOE PaBEHCTBO,
YPaBHEHHE, KOPEHb YPABHEHMs, PELICHUE YPAaBHEHMsI, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHNE HEPABEHCTBA;

®  TIPOBEPATH CIPABEIIUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pemarth JMHEWHBIE HEPABEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOJAIIMECH K
JIMHENHBIM;

®  pemarh CUCTEMbI HECIIOKHBIX JTMHEHHBIX YpaBHEHU, HEPABEHCTB;

®  TIPOBEPSATH, ABISACTCS JIH JAHHOE YHCIIO PEUICHUEM YpaBHEHUS (HEPaBEHCTBA);



e  pemiath KBagpaTHbIC YpaBHEHHs 1O (GOpMYIie KOpHEH KBAJAPaTHOTO YPAaBHEHHUS;
e  n300paXkaTh peUICHHs] HEPABEHCTB M UX CHCTEM Ha YHCJIOBOM MPSIMON.
B noBceiHeBHO KU3HM U NIPM U3YUYEHHH APYTUX NMPeIMETOB:

®  COCTaBIJIATH M peIlaTh JIMHEHHbIC YpaBHEHUS MPH PEIICHUH 3a/1a4, BO3HUKAIOIINX B
JIpYTUX y4eOHBIX NpeAMETax.

DOyHKIUHA

e Haxonuth 3HaueHHEe QYHKIMU 1O 33JAHHOMY 3HAUCHHIO apTyMEHTA;

® HAXOJUTh 3HAYCHHE APTyMEHTa MO 33JaHHOMY 3HAYCHHIO (DYHKIIMH B HECIOMXKHBIX
CUTYaIHAX;

®  OOpeneNiaTh IOJOKEHHE TOUYKM IO ee KOOpAMHATaM, KOOPJAUHATBHI TOYKH MO €€
MOJIO’KEHUIO HAa KOOPAMHATHOM MIIOCKOCTH;

e 110 rpaduKy HAXOIUTH 00IaCTh ONPEeNICHIs, MHOKECTBO 3HAYCHUHN, HYJTU (PYHKITUH,
MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHus W yObIBaHMS, HauOoJblliee U
HaMMEHbIIIee 3HAaYeHUs (PYHKINH;

e  cTpouTh rpaduK TUHEHHON QYHKIUY;

®  [IPOBEPSATH, ABISAETCS JIM IaHHBIN rpaduk rpadukoM 3a1aHHON GYHKINH (JTUHEHHOM,
KBaJIpaTHYHOM, 00paTHON MPOMOPIUOHATEHOCTH);

e ompeneniaTbh NPUOIIKEHHBIE 3HAYCHHUS KOOPIUHAT TOYKH MepeceueHHsi TpaduKoB
byHKIIUI;

e omepupoBaTb Ha  0a30BOM  ypOBHE  MOHSATHSMHU:  IOCJIEJOBATEIbHOCTb,
apudmeTnyecKas mporpeccus, reoMeTpuieckas mporpeccus;

e pemarh 3aJa4d HA TPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJy4YeH
HETIOCPEACTBEHHBIM TOICUeTOM 0e3 mpuMeHeHus (HopMy.

B noBceiHeBHO KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

®  HCINOJNB30BaTh TpapUKU PEaTbHBIX MPOIECCOB U 3aBUCUMOCTEH JJISl OTIPEICICHUS UX
CBOICTB (HamOoOJbIIMEe M HAUMEHBIINE 3HAUCHUS, MPOMEXKYTKH BO3pacTaHUS U yObIBaHUS,
00JTaCTH TOJIOKUTENBHBIX M OTPHUIIATEBHBIX 3HAUYCHHUH U T.11.);

®  UCNOJb30BaTh CBOMCTBA JMHEWHOW (YHKIMHM U ee TpauK MpU pelIeHUH 337ady U3
JPYTuX y4eOHBIX MPEAMETOB.

CTaTHCTHKA U TEOPUSIBEPOSITHOCTEH

e lmerp mpencTaBieHHME O CTAaTUCTHUYECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTH
CJIy4aifHOrO COOBITHSI, KOMOMHATOPHBIX 3a7a4ax;

e  pemartk MpocTeiIne KOMOMHATOPHBIE 33]Ja4l METOIOM TIPSIMOTO M OPTaHU30BAaHHOTO
nepebopa;

®  NPEICTaBJIATH JaHHbIE B BUJE TAOIHII, AUAarpaMM, rpauKoB;

e  yuTaTh UH(OPMAIIHIO, IPEJCTABICHHYIO B BUJE TaOJIUIIbI, IUarpaMMbl, rpaduka;

®  OMpeneNniaTh OCHOBHbBIE CTATUCTUYECKHE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;

®  OIICHUBATH BEPOSATHOCTH COOBITHS B IPOCTEHIINX CIYJasiX;

®  UMETh MPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBJICHUSX.

B noBceaHeBHOI1 ;KM3HU M PU U3YYEeHHUH IPYTUX NMPEAMETOB:

®  OLIEHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM Iepedopa;

® UMeTh NPEJCTAaBICHHE O POJU NPAKTUYECKU JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI;

® CpaBHUBATh OCHOBHBIE CTATHCTHYECKUE XAPAKTCPUCTHKH, IOJYUYECHHBIE B TPOIIECCE
pelIeHHs TPUKIIAIHOM 3a/1au, H3y9CHUs PEATBHOTO SBIICHHS,

®  OILIEHUBATb BEPOSATHOCTh PEAIbHBIX COOBITUI U SBJICHUN B HECTOXKHBIX CUTYaIIUsX.
TexcroBbIe3agaun

e Pemate HECIOXHBIE CIOKETHBIE 33Jaud pPa3HBIX THIIOB Ha Bce apU(pMETHUECKHE
JEeNCTBUS,



®  CTPOUTH MOJEIH YCIOBUS 3a7auH (B BUIE TAOIHIIBI, CXEMbI, PUCYHKA WU YPaBHEHUS),
B KOTOPOI1 1aHbI 3HAYEHUSI IBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYHH, C LEIbIO MOMCKA PELICHUS
3a/1a4i;

®  OCYUIECTBJIATH CIOCO0O MOMCKA PElIeHUs 33/1a4d, B KOTOPOM PaCCy>KICHHE CTPOUTCS
OT yCIJIOBUS K TpeOOBaHUIO WK OT TPeOOBaHUS K YCIOBHIO;

®  COCTaBIIATHILUIAHPEUICHUA3A1aUH;

®  BBIIEIATHITAIBIPCIICHUS3A0auH;

®  UHTEPHPETUPOBATH BBIUMCIUTEIBHBIE PE3YJbTaThl B  3ajJade, MCCIEI0BATh
IIOJIyUEHHOE PEILIEHUE 3aauu;

e  3HATh pazIMuMe CKOpocTel 00BEKTa B CTOSIUEH BOJE, IPOTUB TEUCHHS U MO TEUCHHUIO
peKu;

®  pelaTh 3a/1a4M Ha HAXOXKJICHUE YaCTH YMCIIa U YKCTIa 10 €ro YacTu;

e  pemiaTth 33/1a4y Pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKHU, HA IBUKECHHE), CBA3BIBAIOIINX
TPU BEJIMYUHBI, BBIICIATH 3TH BEJIMYMHBI U OTHOLLECHUS MEXYy HUMU;

®  HAXOJUTh MPOIEHT OT YKCJIA, YMUCIO O MPOILEHTY OT HEro, HaXOJIUTh MPOICHTHOE
CHWIKEHHUE WJIM MPOIEHTHOE MOBBIIIEHNE BETUYNHBI,

®  pelIaTh HECIOXKHbIE JIOTUYECKUE 3a7]a4l METOJIOM PACCYKIACHUM.
B noBceiHeBHOM KU3HM U NIPU U3YYEHHH APYTUX NMPeIMETOB:

®  BBIJIBUTAaTh TUIIOTE3bl O BO3MOXKHBIX MPEICIbHBIX 3HAYEHUSX HCKOMBIX B 3a/Ja4e
BEJIMYUH (JIeTIaTh IPUKUIIKY).

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSI BO3MOKHOCTH YCIIEIIHOTO MPOI0JIKEHUS
o0pa3oBaHusi Ha 0230BOM M YIJIy0OJICHHOM YPOBHSIX
JJieMeHThI TEOPHMH MHOKECTB U MATEMATH4Y€eCKOM JIOTHKH

o  Onepuposnousmusmu:  onpeoejeHue,  meopemd,  aKCUOMA,  MHOICECMBO,
Xapakmepucmuku MHONCECMBA, dJeMeHm MHONCeCmed, nycmoe, KOHeYHoe U OecKOHeuHOoe
MHOHCECMB0, NOOMHONCECMBO, NPUHAOTIEHCHOCHb, BKII0UEHUe, PABEHCIBO MHONCECTE;

®  U300padicamb MHONCECMBA U OMHOULEHUE MHONCECME C NOMOWbBIO KpY20o8 Jdiiepa;

® onpeodensimvb  NPUHAONEHCHOCMb  JIeMEeHMA  MHONMCECMBY,  O00beOUHeHuro U
nepeceyeHur) MHONCeCms;

®  3a0a6amb MHOMCECMBO C NOMOWbIO NEPEHUCIeHUs] DIeMEHMO8, CI0BECHO20 ONUCAHU,

® onepupogamv  NOHAMUAMU.  BbICKA3bIGAHUE,  UCMUHHOCMb U  JIOHCHOCMb
BbICKA3bIBAHUS, OMPUYAHUE BbICKAZLIBAHUL, ONepayuu HA0 BbICKA3LIBAHUAMU. U, UIU, He,
VCII0BHbBIE BbICKA3bIGAHUS (UMNIUKAYUL);

®  CMPOUMBBLICKA3ZLIBAHUS, OMPUYAHUALBICKA3bIBAHULL.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  Ccmpoumbs YenouKu yMO3aKutoyeHUll Ha OCHOBe UCNOIb308AHUS NPAGUIL IOUKU,

®  UCNONBL308AMb  MHONCECBA, ONepayuu ¢ MHOMCeCmeamu, ux epaguueckoe
npedcmasienue 015 ONUCAHUSL PealbHbIX NPOYECCos8 U SA61eHULL.
Yucaa

o  Onepuposamv NOHAMUAMU: MHONCECHBO HAMYPAILHBIX YUCET, MHONCECMBO UelblX
yucen, MHOMCECMBO PAYUOHANbHBIX YUCel, UPPAYUOHATbHOE YUCIO, KBAOPAMHbIL KOpPEHb,
MHOIHCECMBO 0eUCBUMETIbHBIX YUCE, 2eOMEeMPULeCcKas UHmMepnpemayus HamypaibHuLX, YebiXx,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCE]L;

®  NOHUMAMb U 0OBACHAMb CMBICT NOZUYUOHHOU 3aNUCU HAMYPATbHO20 YUCA,

®  BLINONHAMb BbIUUCIEHUS, 8 MOM YUCTe C UCHONb30BAHUEM NPUEMOB PAYUOHATIbHBIX
8bIYUCTEHUU,

®  GLINOJHAMb OKPY2IleHUe PAYUOHANbHBIX YUCE] C 3A0AHHOU MOYHOCIbIO,

®  CpasHUBAMb PAYUOHAIbHBLE U UPPAYUOHATbHBIE YUCIA,

®  NpPedcmasiAmb payUoOHAIbHOE YUCTO 8 8Ude eCAMUUHOU Opoou



®  YNOpsA0OHUBAMb YUCLA, 3ANUCAHHBIE 8 8UOE 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU,

e naxooumwv HOJ/[ u HOK uucen u ucnonv3osamse ux npu peuieHuu 3a0au.
B noBceiHeBHO KU3HM U NIPM U3YUYEHHH APYTUX NMPeIMETOB:

®  NpUMEHAMb NPABULA NPUOIUNHCEHHBIX BLIYUCTEHUL NPU PeUleHUU NPAKMUYECKUX 3a0ay
U peweHuly 3a0ay Opy2ux yueOHvlX npeomMemos;

®  GLINOJHAMbL CPABHEHUE pe3VIbMAaAmos BblYUCICHUL NpU peuleHUuy NpaKkmuiecKux
3a0ay, 6 mom yucie NPUOTUNHCEHHBIX BbIYUCTEHULL,

®  coCcmasnams U OYEeHUBAMb YUCTIO8bLE BLIPANCEHUS NPU PEUUEHUU NPAKMUYECKUX 3A0aY
u 3a0ay uz Opyeux y4eOHbvix npeomemos;

®  3anuUCbIBAMb U OKPY2IAMb YUCI08blE 3HAYCHUS PeAIbHbIX eIUYUH C UCNONIb30BAHUEM
DA3HBIX CUCTEM UMePEHUsL.
ToxnecTBeHHBbICIPEOOPA3OBAHNS

e Onepuposamv NOHAMUAMU CMENeHU C HAMYPAIbHLIM NOKa3amenem, CMeneHu ¢
YenvlM ompuyamenbHulM NoKazamenem,

®  GLINONHAML NPeobPA308aHUsL UYENbIX BbIPAdCEHULl: Oelicmeus ¢ O0O0HOYIeHAMU
(cnooicenue, 8bluUMAHUE, YMHOMNCEHUE), Oelcmeus ¢ MHO20UIeHAMU (ClOJiCeHUe, BblYUMAHUe,
VMHOOHCEHUE);

®  GLINOJHAMbL PA3NOJCEHUE MHO20UNIEHO8 HA MHOJNCUMENU OOHUM U3 CHOCODO08:
8blHeceHUe 3a CKOOKY, 2PYNNUPOBKA, UCNOIb308AHUE (DOPMYTI COKPAUIEHHO20 YMHONCEHUS,

®  guldenamb K8AOpam CyMMbl U PAZHOCMU OOHOUJIEHO8,

®  PAackiaovl8amv HA MHONCUMENU KBAOPAMHbIU MPexuneH,

®  GLINONHAML NPEoObpPA308AHUS  BbIPAICEHULl, COOEPHCAUUX CMENeHU C YeablMU
ompuyamenbHblMU  NOKA3AMENAMU, Nepexooums oOm 3anucu 6 6ude CmeneHu ¢ UYelvlm
ompuyamenbHblM NOKA3amenem K 3anucu 8 guoe opoou;

®  GLINOHAMbL Npeobpazosanusi OPOOHO-PAYUOHATILHBIX BLIPANCEHUU: COKpAWeHue
Opobeli, npusedenue aneebpauneckux opodeti Kk 0ouemy 3HameHameno, Cl0AHceHue, YMHONCEeHUe,
OeneHue aneebpauyeckux opobdeil, 8036edeHue aneedpauyeckou 0poou 8 HamypaibHyo U Yeiyo
OmMpuUYaAmMenbHy0 CMeneHb,

®  GLINONHAMb NPEeoOPA308AHUS BLIPANCEHUL, COOEPHCAUUX KEAOPAMHbIE KOPHU

®  gblOenAMb K8AOpam CYMMbl UIU PA3HOCMU O8YUNEHA 8 GbIPANCEHUSX, COOEPHCAUUX
K8aopammubvle KOPHU,

®  GLINOJHAMb NPEoOPAZ0BAHUS BLIPANCEHUL, COOEPAHCAUUX MOOYTb.
B noBceHeBHO KU3HM U NIPH U3YYEHHH APYTUX MPeIMETOB:

®  GLINONHAMb NPeoOPA308aHUA U OCUCMBUSL C YUCTAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
suoe;

®  GLINOIHAMb NPeodpPA308aAHUS ANI2eOPAUYECKUX BbIPANMCEHUL NPU peueHuu 3a0ay
Opyeux yueOHviX npeomMemos.
YpaBHeHUsI 1 HEPABEHCTBA

e Onepuposamb NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEHb YPAGHEHUs, peuleHue
HepaseHcmea, pAeHOCUNbHbIE YPAGHEHUs, 001acmb onpedeneHus YpaeHeHus (HepaseHcmad,
cucmemvl ypagHeHULl Ul HepaeeHcma);

®  pewams JUHEUHblE YPAGHEHUs U YPABHEHUS, C8OOUMble K JTUHEUHbIM C NOMOWbIO
MO2HCOECMBEHHBIX NPeobPA308aAHULL,

®  pewams K8AOpammbvie ypasHeHUs U ypasHeHus, C800UMble K KBAOPAMHbIM C NOMOUbIO
MOACOECMEEHHbIX NPEoOPA306aAHULL,

®  peuwiamsb OpoOHO-UHElIHbIE YDABHEHUS,

®  pewiams ypagHeHUs CNOCOOOM PA3NLONCEHUS. HA MHONCUMENU U 3AMEHbl NePeMeHHOLL,
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® cocmaenams U peulamv JUHElHble U K8AOpAamHvle YPAGHEHUs, YPAGHEHUs, K HUM
€800AWUeCs, CUCMeMbl TUHEUHbIX YPAGHEHUN, HEPABEHCME NPU PeueHUU 3a0ay OpY2ux yueOHbIX
npeomemos;



®  GLINOAHAMbB OYEHKY NPABOON0000Us. pe3YIbmamos, NOAYYAeMblX NpU peuleHuu
JIUHENHBIX U K8AOPAMHBIX YPABHEHUL U CUCTEM IUHELIHbIX YPAGHEHULL U HePABeHCME NPU PelleHUU
3a0ay Opyaux y4eOHvIX NPeoMemos;

®  guIOUpamb coomeemcmesylowue YpPAaeHeHUs, HEePAGEHCMEA UlU UX Cucmemvl OJisl
COCMABNEHUSL MAMEMAMUYECKOU MOOeNU 3A0AHHOU PeabHOU CUMYAYUU UIU NPUKIAOHOU 3a0ayl,

®  yMemb UHMEPNPEemupo8ams NOIYUEeHHbIl NPU peuenuy YpasHeHus, HepageHCcmaea Uil
cucmemvl pe3yibmam 8 KOHmeKcme 3a0aHHOU PealbHOU CUMYayuu Uiu RPUKIAOHOU 3a0aduU.
DOyHKIUHA

e Onepuposamb RNOHAMUAMU: DYHKYUOHANLHAS 3A6UCUMOCTb, (DYHKYUA, 2paguk
@yuKyuu, cnocobwvl 3a0aHusi PyHKYUU, apeymeHm u 3HaveHue QyHKyuu, oo1acms onpeoeieHus u
MHOJICECMBO  3HAYEHUNl  (QYHKYuU, Hyau @OYHKYUU, NPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb PYHKYUU, YeMHOCMb/HeUemHOCMb YHKYUU,

e cmpoumbv  epaguku  JTUHEUHOLU, Keaopamuunou  QyHKyuil, obpamuotl
NPONOPYUOHATILHOCU,

®  cocmasnams YpaeHeHus NpAMOU NO 3A0AHHLIM YCI0BUAM: NPOX0OAwell uepe3 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsUlell yepe3 OaHHYI0 MOYKY U NapallesibHOU OAHHOU
npAMOU,

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

*  ULIIOCMPUPOBATb C NOMOWBIO ePAPUKA PEeATbHYIO 3A8UCUMOCHb UL NPOYECC NO UX
XapakmepucmuKam,

®  UCNONL308aMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU (YHKYUU NPU PEeUeHUU 3a0ad U3
Opyaux yueOHblx npeomemos.

TexcToBBIE3aTaAYHU

e  Pewamb npocmole u CLOACHbIE 3a0A4U PAZHBIX MUNOS, A MAKICE 3A0a4lU NOGLIUEHHOL
mpyoHOCmu,

®  UCNONB308aMb PA3HbIE KpAMKUe 3aNUCU KAK MOOeIU MeKCMO8 CLONCHBIX 3a0ay O
ROCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  paziuuames Mooeib MeKcma u Mooelb Peuerus 3a0a4u, KOHCMpPYupoeams K 0OHOU
MOOenu peuleHUs HeCI0ACHOU 3a0ayll pasHvle MOOeIU MeKCma 3a0ayu;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peulenus 3a0ay (om mpebo8aHus K yCi08Uio
U om ycno8ust K mpebo8anuio);

®  MOOenUpo8amsb PACCyICOeHUs NPU NOUCKe PeUleHUst 3a0ay ¢ NOMOWbIO 2pag-cxembl,

®  gblOeNAMb IMANBL PeUleHUs 3a0aiU U COOePIHCAHUE KA 020 Imana,

*  yumemb 8bIOUPAMb ONMUMALLHBIL MEMOO peueHUs 3a0a4u U 0CO3HABAMb 8blOOD
Memooa, paccmMampugams paziuyHvle Memoobl, HAX00UMb pAsHble peuleHus 3a0adi, eciu
B03MOJICHO,

®  QHAIUBUPOBAMND 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

®  BLINOAHAMb PA3NIUYHbIE NPeodPA308AHUSL NPEOTOHNCEHHOU 3a0ayl, KOHCMPYUPOBAMyb
Ho8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie obpamHule;

®  uUHmMepnpemuposams GbLIYUCIUMENbHbIE pe3ylbmamysl 6 3adaye, UCCLe008amy
HOYYEHHOe peuerue 3a0a4l;

®  QHATUBUPOBATL  BCEBOZMONCHbIE —CUMYAYUU  83AUMHO20  PACNOJIONCEHUS  O8YX
00beKMOo8 U U3MeHeHUue UX XAPaKmepucmuk npu COBMECMHOM OBUINCEHUU (CKOpOCMmb, 8peMs,
paccmosiHue) npu peuteHuu 3a0ay Ha O8udceHue 08yxX 00beKmos8 KAK 8 OOHOM, MaK U 8
NPOMUBONONIONCHBIX HANPABTICHUSIX,

®  UCCIe008amMb BCEBO3MOCHBIE CUMYAYUU NPU PEUeHUU 3a0ay Ha 08UdCEHUe NO peKe,
paccmMampusams pasHvle CUCHEeMbl OmMcyema,

®  pewams pazHooOpaA3Hble 3a0aYU «HA HACMUY,

® pewams U 00OOCHOBLIBAMb CB0€ peuieHue 3a0a4 (8blOeNsmb MaAmemMamuiecKyro
OCHOBY) HA HAXOMHCOEHUe Yacmu YUCIA U YUCIA NO €20 YaACmU HA OCHO8e KOHKPEMHO20 CMbLCIa
opoou;



®  0Co3HABamMb U 0OBACHAMb UOSHMUYHOCTb 3a0ad PA3HBIX MUNOE, CEA3LIBAIOUUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUdICEHUE), 8blOENSIMb IMU BENUYUHbL U OMHOUWEHUS
MedHCOYy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMpYyupoeamv cOOCMEEHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gnademsv OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Ha CMeCU, CNIA8blL, KOHYEHMPayuu,

®  pewams 3a0auu Ha NPOYEHMDbL, 8 MOM YUCTLE, CLONCHbIE NPOYEHMbI C 0O0CHOBAHUEM,
UCNONBL3YS pa3HbLE CNOCOObI;

®  pewams noeuyecKue 3a0auu pasHbLMu CHOCobamu, 8 Mom yucie, ¢ 08yMs OJI10KAMU U
¢ mpems O10KaMu OAHHBIX C NOMOWbIO MAOIUY,

® pewamv 3a0auu NO KOMOUHAMOpUKE U Meopuu 6eposimHOCmell HA OCHOBe
UCNONB308AHUS U3YUEHHBIX MEMOO08 U 0DOCHOBLIBAMb PeluleHUe,

®  peuwams HeCI0NCHbLE 3a0aUU NO MAMEMAMUYECKO CIAmucmuKe;

®  061a0emb OCHOBHbIMU MEMOOAMU PEULeHUsl CIONCEMHbIX 3a0ay. apugmemudecKkul,
aneebpaudeckull, nepebop 8apuanmos, 2eoMempudeckull, 2paghuieckuil, NPUMeHsIMb UX 8 HOBbIX
N0 CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® guidenamb Npu peweHun 3a0ay Xapakmepucmuku paccmampueaemol 6 3aoave
cumyayuu, OmauYHbvle OMm PeabHblX (me, Om KOMOpPbIX a6Cmpasuposaiiucy), KOHCMpyuposams
HOBble CUMYAYUU C Y4emoM SMUX Xapakmepucmux, 8 4ACMHOCMU, NPU peuleHuu 3a0ay Ha
KOHYeHmpayuuy, y4umsléams niOMHOCMb 8eUuiecmad;

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PEAbHbIX CUMYAYULl,
8 KOMOpbIX He mpeOyemcs MOUHbLL BbIYUCTUMENbHBIL Pe3YIbmanm,

®  pewams 3a0a4u HA OBUICEHUE NO PeKe, PACCMAMPUBAsL PA3HbIE CUCHEMbl OMCYemd.
CraTucTHKA ¥ TEOPUABEPOSATHOCTEH

e  Onepuposams nowaAmMuAMU: CMOLOYamMble U Kpy2osblie Ouazpammsl, maodauysl
OaHHbIX, CpeOHee apugmemuyecKoe, MeOUana, Hauboavulee U HauMeHbllee 3HAYeHUs. 8bIOOPKU,
pazmax 6blOopKuU, OUCHepCUsi U CMAHOAPMHOE OMKIOHEeHUe, CLYYAUHASE USMEHYUBOCTIb,

®  u3BNeKAmMb UHGPOPMAYUIO, NPEOCMABNIEHHYI0 8 MAOAUYAX, HA OUACPAMMAX, epaAPUKax;,

® cocmasnams madaUYsl, CMPOUMb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHbIX,

®  onepuposéamv NOHAMUAMU: DAKMOPUAT YUCLA, NEPECAHOBKU U COYEMAHUS,
mpeyeonvhuk Ilackans,

®  NPUMEHAMb NPABUILO NPOU3BEOEHUs NPU PeUeHUU KOMOUHAMOPHBIX 3a0al,

®  onepupoéamv NOHAMUAMU: CAYYAUHBIL ONbIM, CAVHAUHBIL 6bI00D, UCHbIMAHUE,
leMeHmapHoe CayuaiHoe coovimue (Ucxoo), Kiaccuieckoe onpeoesieHue 6eposimHoOCmu
CYHALHO20 CObbIMUSL, ONEPAYUU HAO CYHAUHBIMU COOLIMUSIMU,

®  npedcmasisamsb UHGOPMAyuIo ¢ NOMOWbIO Kpyeos Jdiiepa;

®  peuwams 3a0a4l HA BLIYUCTIEHUE B8EPOSMHOCIU C NOOCYEMOM KOIULECMBA aPUAHMO8
¢ NOMOWbIO KOMOUHAMOPUKL.
B noBceiHeBHO KU3HM U TIPH U3YYEHHH JAPYTUX MPEIMETOB:

®  u381EKAMY, UHmMeEpnpemuposams u npeobpazoevieamy ungopmayuio,
NPeOCMAsieHHylo 8 MmadIuyax, Ha Oudepammax, 2pagukax, Ompaxicarwylo Cceoucmed u
Xapakxmepucmuxu peanbHblX NPpoyecco8 U A61eHUll;

® onpedenamv CmMamMucmudeckue XapaKmepucmuxku — 6blOOpoK no  mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPAGHEHUE 8 3ABUCUMOCIIU OM Yelu peuleHus 3a0ayu;

®  OYeHUBAMb BEPOSIMHOCTb PEAIbHbIX COOLIMULL U SI8TIEHUL.



2. CoaepxanueyyeOHOronpeamera

1. Aarebpauueckue apoou
Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO ApoOu. CliokeHUE U BEIYUTAHUE
anreOpanyeckux Apodeil. YMHOXKEHUE U AeTieHne anredpandyeckux apobeit. [IpeodpazoBanue
BBIpa)KEHUH, cofepxanmx anredpanyeckue qpoodu. CteneHs ¢ nenbiM mokasareneM. CBoiicTa
CTEIIEHU C LeJIbIM IT0Ka3aTesneM. Pemenre ypaBHeHH U 3a1a4.
2. KBagpaTHble KOpHH
Hppanronansueie uncna. Teopema [Tudaropa. KBagpaTtHsiii kopeHb (aprudMeTHUECKUX

nonaxon). ['paduk 3aBucumoctu y = JX . Caoiictsa KBaJIpaTHBIX KopHEi. [IpeoOpa3oBanme

BBIpA)KEHUI, COZIepKaIUX KBaIpaTHble KOpHU. KyOnuyeckuii KOpeHs.

3.KBagparHble ypaBHeHUS

ITonsiTe kBaagpaTHOro ypaBHeHus. @opMyiia KOpHEH KBapaTHOro ypaBHeHus. Bropas
dopmyna kopHell kBajpaTHOro ypaBHeHus. HemonHble kBagpaTHble ypaBHeHus. Teopema Buera.
Pa3noxeHne KBaJpaTHOroO Tpex4jieHa Ha MHOKUATENN. Penienne 3a1a4 ¢ MOMOLIbIO0 COCTABICHUS
KBaJIpaTHOI'O yPaBHEHUSI.

4. CucreMbl ypaBHeHHId

JluneliHoe ypaBHEHUE C BYMs IIepeMEHHbIMU. ['pauk TMHEHHOro ypaBHEHHUS C IBYMsI
HepeMeHHbIMU. Y paBHeHHEe npsaMoi Buga Y = kx+1. Cucremsl ypaBHenuil. Perienue cuctem
crioco0oM ciioxxkeHus. Perienne cucrteM ypaBHEHHH criocoOOM 10/1CTaHOBKU. Perienue 3aaau ¢
IIOMOUIbIO CUCTEM YPAaBHEHUN. 3ajaul HA KOOPAUHATHOM MJIOCKOCTH.

5. ®yHKIMHU

Urenue rpadukos. [lonstue dynkuu u ee rpaduk. Coiicta pyHkuuu. Jluneitnas

byskusa. OyHKus Y = k u ee rpaduk.
X

6. BeposITHOCTB U CTATHCTHKA
CraTucTH4ecKHue XapaKTepUCTUKU. BeposTHOCTh paBHOBO3MOXKHBIX COOBITHH. ClI0XKHbIE
HKCIEpUMEHTHI. | 'eomMeTpuueckre BEpOsSTHOCTH.
7. TloBTOpeHHUe

3. TemaTnyeckoe ILIAHUPOBAHWE, B TOM YHCJIE ¢ Y4eTOM paboyeii mporpaMMbl
BOCIUTAHMA C YKa3aHHeM KOJHYeCTBa YacOB, OTBOJAMMBIX HA 0CBOEHHUE KAXKI0M

TEMBbI.
Ne Tema Koa- | OcHOBHbIE HAIIPaBJICHUS BOCITUTATEIHHOM
n/n BO JeSITebHOCTH B paMKax pealu3aluu MOy
qyacoB | «llIkonbHBINA ypOK»
paboueinporpaMMbIBOCIIUTAHUS
1. Anrebpanueckue 204 | mo3HaBaTeIbLHOE
Ipoou
2. KBazpaTHble KOpHU 15 u | mo3HaBaTeIbHOE
3. KBaapatubie 194 | mo3sHaBaTeIbHOE
ypaBHEHHS
4. Cucremsl 209 | mo3HaBaTeNbHOE
ypaBHEHUU
5. DyHKIMH 14 4 | scTeTnyeckoe




BeposarHocTs u
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