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1. IlosicHuTEILHAS 3aMMHCKA

JlanHass TporpaMMa OpHEHTHMPOBaHAa Ha TpenojaBanue aureOpsl mo ydyeOHmkam FO.H.
MakapsraeBa, H.I'. Munmiok, K.W. HemkoBa, W.E. ®eoktucroBa «Anredpa. 8 kiaccy», «Anredpa. 9
KJ1acc»

(M. MHemo3uHa) IJIs1 KJIACCOB € YIIyOJIEHHBIM M3y4Y€HHMEM MaTEeMaTUKU M OTPAa)KaeT KOHLEHIIHIO
MPEToIaBaHusl ATOTO NpPEIMETa aBTOPCKOTO KOJUIEKTHBA 1moja pykoBojacTBoMm FO.H. MaxkaperueBa. B
nporpamMme IpeJcTaBlieHa KaKk WHBapuaHTHas (oOs3aTenbHas) 4acTh y4eOHOTO Kypca, Tak H eé
BapHaTUBHAs YacTb. B Hell mnpemnokeH COOCTBEHHBIM MOJIXOJ B CTPYKTYpHPOBAaHHH y4eOHOTO
MaTepualia, B OMNpPEICIICHUH IOCIEIOBATEIbHOCTH HW3YyYEHHs] 3TOTO MaTrepuaia, a TakkKe IyTer
(GbopMUpPOBaHHSA CHUCTEMbI 3HAHWW, YMEHHHA M CIIOCOOOB NESTEIBHOCTH, PAa3BUTHA WM COLMATH3ALUU
yuamuxcs. [Ipy 3ToM mporpaMMa IMO3BOJSIET COXPAaHHUTH €IUHOE 00pa30BaTENbHOE IMPOCTPAHCTBO,
MOMUYEPKUBAs M PACKPBIBAsI TBOPUECKYH cocTaBiisAronyto aBTopoB YMK. IlpegocraBisas mumpokue
BO3MO>KHOCTH ISl peajTi3aliii aBTOPCKOTO TI0IX0/Ia K IIOCTPOCHUIO YIeOHOTO Kypca.

Marepruan Kypca TOJHOCTBIO COOTBETCTBYET NPHUMEPHOW MpoTrpaMMe OCHOBHOTO OOIIero
o0Opa3oBaHusl MO0 MaTeMaTHWKe, BKJIIOYass B CEOS psA JOMOJHUTEIBHBIX BOIPOCOB, CBS3aHHBIX I10
OO0JIBIIIEH YaCTH C Pa3BUBAOIIUME YIPaXHEHUSIMHU. B 3TOM 3aKiodaeTcst OTIMYME JaHHOW MPOTPaMMBbl
OT YK€ CYIIECTBYIOIIUX y4eOHBIX mporpamm. Kpome Toro, B y4eOHBI KypC OpraHMYHO BIUICTEHA
CTOXaCTHYECKas JIMHHS, YCHJICHBl TEOPETUKO — MHOXKECTBEHHBIC TOIXOJBI K M3JI0KEHUIO HEKOTOPBIX
BOTIPOCOB, 00JIEE MOJTHO PACKPHITA HCTOPUKO — KYJIBTYpHAs! JIUHHSL.

[TomHOCTBIO COOTBETCTBYS (perepaibHOMY KOMITOHEHTY TOCYAapCTBEHHOTO CTaHIapTa OOIIero
oOpa3zoBaHus, Marepuand y4eOHOTO Kypca OTBEYAE€T BO3PACTHBIM OCOOCHHOCTSM IMOJAPOCTKOBOTO
nepuoja, Korja peOEHOK YCTpeMJEH K peallbHOM MPaKTUYECKOW NeATeNbHOCTH, MO3HAHUIO MHUpA,
CaMOTIO3HAHUIO U caMooTpeaeneHnio. Kypc opueHTHpoBaH HE TOJBKO Ha 3HAHWEBHIH, HO U B MEPBYIO
ouepeqlb Ha JCATEITBHOCTHBI KOMITIOHEHT OOpa3oBaHHsA. JTO IO3BOJISIET IOBBICHTH MOTHBAIIUIO
0o0y4eHHs, B HaWOOJBIICH CTEMEHW pPEaM30BaTh CIIOCOOHOCTH, BO3MOYXHOCTH, TOTPEOHOCTH U
uHTepechl pebéHka. BooOie cnernpduka negarornyeckux 1esineid OCHOBHOM HIKOJIBI CBSI3aHa HE TOJBKO
C y4eOHBIMH yCIIEXaMH, HO M B OOJIBIIICH CTETICHH C TUYHOCTHBIM Pa3BUTHEM pEOEHKA.

IIporpamma peanu3syeT caelyrolue OCHOBHbIE LEJN:
e(OpMUPOBAHHUE LEJIOCTHOTO IPEJICTABICHUS O MHpE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HaHUAX, YMEHUAX, HaBbIKaX U CIIOCO0AX eI TEeIbHOCTH;
eipuoOpeTEeHNE OMbITa PAa3HOOOPA3HOW JAEATENbHOCTU(MHAUBUIYAIBHON M KOJUIEKTUBHON),
OIbITA IO3HAHUSA U CAMOIIO3HAHHUS;
®II0JITOTOBKA K OCYILIECTBJICHHIO OCO3HAHHOIO BbIOOpa MHIMBUAYaIbHOW 00pa3oBaTeNbHON
WK IPOo(ECCUOHATIBHON TPAaeKTOPHUU.

OnHuM u3 06a30BbIX TPeOOBAHUH K COJEpXKaHHUIO O0pa3oBaHMsA HA ATOM CTyNEHM SBISETCS
JOCTH)KEHUE BBIITYCKHUKAMH YPOBHS (DyHKLIMOHAJIbHON IPaMOTHOCTH (MaTeMaTHYECKON, ECTECTBEHHO —
Hay4YHOH M COLMAJIbHO — KYJIbTYPHOMH), HEOOXOMMOW B COBpeMEHHOM oOuiecTBe. B nanHOM yueGHOM
Kypce Yy YdJallMuxcsl LeJeHapaBIeHHO U MJIaHOMEPHO (GopMupyeTcs (QyHKIHOHANIbHAs TPaMOTHOCTb BO
Bcex e€ HallpaBJICHUIX.

OnHo#l W3 BaXHEHIIMX 3aJad OCHOBHOM ILIKOJIBI SBJSETCS MNOJArOTOBKAa OOydamomuxcs K
OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO M MNpPO(eCcCHOHAIBHOrO MyTH. JTa 3ajaya
pemaercs B JaHHOW y4yeOHOHl mporpaMMe NOCIEIOBATENbHOM HWHAMBUAyadU3alued oOydeHus,
paciIMpeHueM 1 yriayOoleHUueM coiep:kaHusl 00pa3oBaHus B paMKax MpeanpoHIbHON MOATOTOBKH.

VYuuThiBasg NOTPeOHOCTh B pPaHHEM BBISABICHMM YYalIUXCSs, JKENAIOUIMX M CIHOCOOHBIX H3YydaTh
MaTeMaTUKy Ha Oojiee BBICOKOM YpOBHE, YINIYOJEHHOE H3ydyeHHE MaTeMaTUKU LeJIecoo0pa3Ho
HayuHaTh He ¢ 10-ro, u maxe He ¢ 9-ro Kacca, a UMEHHO ¢ 7 — 8-ro. B 3ToM cocrout riaBHas uaes
koHuenuuu FO.H. MakapbrueBa: qaTh ydamuMcsi BO3MOKHOCTh OJIMDKE YBUIETH TOT MPO(UIIh, KOTOPBIN
OHHM MOT'YT BbIOpaTh B 10-M KJ1acce, MO3HAKOMHUTBCS C HUM 3apaHee.




BocnurareJbHBIH MOTEHIHMAJ JAHHOIO Y4eOHOro mpeaMera ofecrevynBaeT PeaTU3alHI0
CJIeAYIONINX LeJIeBbIX MPHOPUTETOB BocnuTanus odyuyawmmuxes O0O0:

1. dopMHUpPOBaHKE LIEHHOCTHOTO OTHOLIECHHUS K TPYAYy KaK OCHOBHOMY CIIOCOOY JIOCTUKEHUS
KU3HEHHOTO OJIaroroydus 4el0OBeKa, 3aJIoTy €ro yCIENIHOro Mpo(ecCHOHATLHOTO CaMOOTPEACTICHUS
Y ONIYIICHUS! YBEPEHHOCTU B 3aBTPAIITHEM JIHE.

2. @®opMupoBaHUE LEHHOCTHOTO OTHOIIEHU K cBoeMy OTeuecTBy, CBOE€M Mayoil u
OombiIoi PomHe Kak MecTy, B KOTOPOM YeJIOBEK BBIPOC U IO3HAJ TMIEPBEHIC PAJOCTH M HEYIauH, KOTOpast
3aBelllaHa eMy peIKaMu U KOTOPYIO HY)KHO 0OeperaTh.

3. dopMHUpOBaHHWE [EHHOCTHOTO OTHOIICHUS K MHUPY KaKk TJABHOMY MPHUHIUITY
YEJIOBEUYECKOT0 OOIIEKUTHUS, YCIOBUIO KPENMKOU NPYKObl, HAIAKUBAHUSI OTHOIICHUN C KOJUIETaMH B
OyaylIieM u co3aHus 0JIaronprusTHOTO MHKPOKIUMATa B CBOEH COOCTBEHHOM CeMbe.

4. dopMHpoBaHUE IIEHHOCTHOTO OTHOIIEHUS K 3HAHUAM KaK MHTEIUIEKTYaIbHOMY pecypcy,
obecreunBaroiiemMy OyyIiee 4eloBeka, Kak pe3yabTaTy KpOIMOTIMBOTO, HO YBIEKATEIbHOTO y4eOHOTO
Tpyna.

5. dopMHpOBaHUE IIEHHOCTHOTO OTHOIICHHS K KYJIbTYpe Kak JyXOBHOMY OOTaTCTBY
00111eCTBa U BAXKHOMY YCIIOBHIO OITYIEHUS Y€JIOBEKOM IMOJHOTHI MPOKUBAEMOM KU3HU, KOTOPOE JAIOT
€My UTeHHUE, My3bIKa, HCKYCCTBO, T€aTpP, TBOPUYECKOE CAMOBBIPAYKEHHE.

6. @opMHpOBaHHE IIEHHOCTHOIO OTHOLIEHUS K 3/I0POBBIO0 KaK 3aJ0Ty JOJIOW M aKTHMBHOM
YKU3HH YEJIOBEKA, €r0 XOPOIIETr0 HACTPOEHUS U ONTUMUCTUYHOTO B3IISAA HA MHUP.
7. dopmMupoBaHuE 1IEHHOCTHOTO OTHOUIEHHS K OKPYKaIOLIUM JIIOJM Kak Oe3yCIIOBHOH U

a0COTIOTHOM 1IEHHOCTH, KaK pPaBHOMPABHBIM COIMAIBHBIM MapTHEpPaM, € KOTOPHIMH HEOOXOJIUMO
BBICTPaMBaTh JI0OPOKEIATETLHBIE U B3AMMOIIOICPKUBAIOIINE OTHOIIECHHUS, JAIOIIHE YEIOBEKY PagoCTh
0OIIIeHHsI U TTO3BOJISIONINE N30€TaTh YyBCTBA OJIMHOYECTBRA.

8. dopmupoBaHUE IIEHHOCTHOTO OTHOIIEHUS K CaMUM cebe KaK X03se€BaM CBOEH CyIbOBI,
CaMOOIPENIEISIIOIIMMCST U CaMOPEATU3YIOIIUMCS JIMYHOCTSAM, OTBEYAIOIIMM 3a CBOE€ COOCTBEHHOE

Oymymiee.

JlanHasi mporpaMma paccuMTaHa Ha 5 ypOKOB aireOpbl B HEACHIO MPH IICCTHIHEBHOW ydeOHOM
Heqene. B coOOTBETCTBUUM ¢ y4eOHBIM TUTAHOM Ha MaTeMaTHKy B 8 — 9 Kilaccax OTBOJIUTCA S5 4acoB B
Heneno (denepanbHBI KOMIIOHEHT: 3 yaca - anreOpa, 2 4aca — reoMerpus). PernoHanpHbBIA |
IIKOJIbHBIN KOMIIOHEHT B KaXOM KJIacCe COCTaBJIsIeT 5 yacoB B Hezenmto. M3 3Tux yacoB pobasisiercs 2
yaca Ha ayreOpy u 1 yac Ha reomeTputo. Beero B ron B kakiom kimacce 170 gacos.

2. [lnanupyemble pe3yJibTaThl
[IporpamMma oOecrieunBaeT JOCTHKEHHUE CIEAYIONUIUX PE3YyIbTaTOB OCBOCHHUS 00pa30BaTeIbHON
MIPOrpaMMbI OCHOBHOTO 00111ero 00pa3oBaHuUs:

JIn4HOCTHBIE pe3yJbTaThl:

e CchOPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOIIEHUS K YUYEHHIO, TOTOBHOCTb U CIOCOOHOCTH
oOyyaromuxcs K caMOpPa3BUTHIO U CaMOOOpPA30BaHMIO HA OCHOBE MOTHMBALIMU K OOyYEHHIO U
[IO3HAHHUIO, BHIOOPY JAajbHEWIIero oOpa3oBaHus Ha 0a3e OPHUEHTUPOBKU B MHUpe Mpodeccuil u
npo(ecCUOHANBHBIX ~ MPEANOYTEHHH,  OCO3HAaHHOMY  IIOCTPOEHUI0  WHAMBUIYaJIbHOM
00pa30oBaTeIbHON TPAEKTOPHH C YUETOM YCTOMUMBBIX MO3HABATENILHBIX HHTEPECOB;

e chOpPMHUPOBAHHOCTD LIEJTOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIECTBEHHOM NMPaKTHUKH;

e chOpMHUPOBAHHOCTb KOMMYHMKATUBHON KOMIETEHTHOCTH B OOIIEHHWH M COTPYAHHUYECTBE CO
CBEpCTHUKAMM, CTApIIMMHU ¥ MJIAJIIMMHU, B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HON, y4eOHO-
HCCIIEI0BATENIBCKON, TBOPYECKON U APYTUX BUJIAX JEATEIBHOCTH;

® yYMEHHE SICHO, TOYHO, FPAMOTHO M3JIaraTh CBOM MBICIHM B YCTHOM M MMCbMEHHOM peyH, IOHUMATh
CMBICJI TIOCTaBJIEHHOM 3aJlaud, BBICTpamBaTh AapryMEHTAIMIO, NPUBOAUTH MpPHUMEPHl U
KOHTPIIPUMEDBI;



MPEJCTaBICHUE O MAaTEMAaTUYECKOM HayKe Kak chepe yenoBeUecKoi qesTenbHOCTH, 00 3Tanax eé
pa3BUTHS, O €€ 3HAUMMOCTH JUIsl Pa3BUTHSI IUBUIIU3AINY;

KPUTHYHOCTh MBIIIUICHHS, YMCHHE paclO3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BbICKAa3bIBAHUS,
OTJINYATh THIOTE3Y OT (aKTa;

KPCaTUBHOCTb  MBIIUICHHS, HWHHUIIMATHBA, HAXOMYMBOCTh, AaKTUBHOCTh IIPU  PEIICHUU
anreOpanvecKnx 3aaag;

YMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3YIhTAT YICOHON MaTeMaTHICCKON e TEIILHOCTH,
CIIOCOOHOCTh K AMOIIMOHAIBHOMY BOCIPHUSTHIO MaTEeMATHYECKUX OOBEKTOB, 3a/iad, PEIICHHUIA,
paccyxICHHU.

MertanpeaMeTHble pe3yJabTaThl:

YMEHHE CaMOCTOSITEIBHO IUIAHUPOBATh abTEPHATUBHBIC IyTH TOCTH)KEHUS LEJeH, 0CO3HAHHO
BbIOMpaTh HanboJiee 3PPEKTUBHBIE CIOCOOBI PEIIEHUsI YIEOHBIX U T03HABATENIbHBIX 3a/1a4;
YMEHHE OCYIIECTBIIATh KOHTPOJIb IO PE3YyIbTaTy U TO CHoco0y JeHCTBUS Ha YpOBHE
MIPOU3BOJILHOTO BHUMAHHS 1 BHOCUTH HEOOXOIUMBIC KOPPEKTHUBEI;

YMEHHE aIeKBaTHO OIICHUBATh MPABMWIIBHOCTh WM OIMIMOOYHOCTH BBHITIOJHEHHS YU4eOHOH 3a1aun,
€€ 00OBEKTUBHYIO TPYITHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHNUS;

OCO3HAHHOE BIIAJICHUE JIOTUYECKUMHU JIEUCTBHUSIMHU OIPEACIICHUS TOHATHH, 0000IIeHus,
YCTaHOBJICHUSI aHAJIOTUH, KJIAaCCU(UKAIIMM Ha OCHOBE CAaMOCTOSATEIILHOTO BHIOOpAa OCHOBAHUHN U
KPUTEPHUEB, YCTAHOBJICHHSI POJIOBUIOBBIX CBS3CH;

YMEHHE YCTAaHABJIMBATh NMPHUYNHHO-CIICACTBEHHBIC CBS3HM, CTPOUTH JIOTHUECKOE PACCYKICHUE,
yMO3aKIioYeHHe (MHAYKTUBHOE, ISAYKTUBHOE U 110 AaHAJIOTUN) U BBIBOJIBI;

YMEHHE CO3/1aBaTh, IPUMEHITHh U MpeoOpa30BhIBaTh 3HAKOBOCUMBOJINYECKUE CPEACTBA, MOJIEIH
W CXEMBI JIJIS pelIeHUs YUeOHBIX M TO3HABATEIBHBIX 33134,

YMEHHE OPraHU30BbIBATH YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUUTETIEM U
CBEpPCTHUKAMH: OIpeAessaTh ILeNd, pachpeneieHue (QYHKUMH W pojeil  y4acTHHKOB,
B3aMMOJICHCTBHE M 00mMe CrocoObl pabOThI; yMeHHE padoTaTh B TPYINE: HAXOAWTH OOIIee
pelieHre M paspemaTb KOH(IUKTHI HAa OCHOBE COTJIACOBAHUS MO3MIMH M y4€Ta WHTEPECOB;
CIylIath napTaépa; GopMyIupoBaTh, ApryMEHTUPOBATH U OTCTAaUBaTh CBOE MHEHUE;
chOpMUPOBAHHOCTh y4eOHOW U  OOIIETIONB30BATEIIbCKOM KOMIIETEHTHOCTH B  0O0MacTu
MCI0JIb30BaHUS HH(OPMALMOHHO-KOMMYHUKAIMOHHBIX TexHoJoruil (MKT-komnerentHoCcTH);
MepBOHAYAIIbHBIE MPEJICTaBICHH 00 UIEsIX U O METOAAaX MaTEeMaTHKU Kak 00 YHHBEpCaIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICTUPOBAHUS SIBJICHUN U MPOIIECCOB;

YMEHHE BHUAECTh MAaTeMaTUYEeCKyl0 3a7adyy B KOHTEKCTE MPOOJIEeMHON CHUTyallud B JPYrux
JTUCLUIUINHAX, B OKPY)KAIOIIEH KU3HU;

YMEHHE HaxXOIUTh B Pa3IMYHBIX HCTOYHUKAX HHPOpPMAINIO, HEOOXOJAUMYIO Ui PEIICHUS
MaTeMaTH4eCKUX MpoOJeM, M MPeICTaBIsATh €€ B MOHATHON (opme; MpUHUMATh pEIIeHUE B
YCIOBUSX HEMOJIHOM U U30BITOYHON, TOYHON U BEPOSTHOCTHOM MH(OPMALINK;

YMEHHE T[OHUMAaTh M WCIOJIb30BaTh MAaTEeMAaTUYECKUE CPEJCTBA HATJSIHOCTU (PUCYHKH,
YepTeXH, CXeMbI U JIP.) Ul WILUTIOCTPAIIUH, HHTEPIIPETALIMU, apTyMEHTAIUY;

YMEHHE BBIIBUTaTh TUIOTE3bl MPU PEUICHUH Y4YEOHBIX 3aJa4 U MOHUMAaTh HEOOXOJIUMOCTb UX
MIPOBEPKH;

yYMEHHE MPUMEHSATh UHIYKTUBHBIC U JACTYKTHUBHBIE CIIOCOOBI pacCy:KJICHUH, BUJIETh pa3lIuIHbIC
CTpaTeruu pelieHus 3aaay;

MOHUMAaHKE CYIIHOCTH aITOPUTMHUECKUX MPEANHUCAHUA U YMEHHE IeHCTBOBATh B COOTBETCTBUU
C TPEJUI0KEHHBIM aITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTaBUThH LIEJH, BHIOMpATh M CO37aBaTh aITOPUTMBI JIs pPEHICHUS
y4eOHBIX MaTeMaTHYECKUX TTPOOIIeM;

YMEHHE IUIAHUPOBAaTh U OCYILIECTBISATH JCSITENbHOCTh, HAIMPABICHHYI0 Ha pEIICHUE 3a7ad
HCCIIeIOBATENICKOTO XapaKTepa.

IIpenmeTHble pe3yabTaThI:



BLIHyCKHHK HAy4YIUTCHaA B 8-9 kuaccax (I[.]'Iﬂ HCIO0JIb30BAHUSA B NOBCEIHEBHOH XKM3HH U
o0ecrneyeHHusT BO3MOKHOCTH YCneurHoro nmpoaoJIzKeHus 06pa303aﬂml HA 0a30BOM ypOBHe)
9J1eMeHTBI TECOPUN MHOYKECTB H MaTeMaTH4ecKoil JOruKn

. OnepupoBath Ha 0a30BOM YpPOBHE TIOHSTHUSMHU: MHOXECTBO, JJEMEHT MHOMXKECTBA,
[MOJIMHOKECTBO, IPUHAJICKHOCTD;
. 3a71aBaTh MHOKECTBA NEPEUYUCIEHUEM UX JIEMEHTOB;

®  HAXOJUTh MepecedeHne, 00beAMHEHUE, TOIMHOKECTBO B TPOCTEUIINX CUTYAIHX;

e omnepupoBaTb Ha 0a30BOM YpPOBHE IOHSATHUSAMH: OIIPENEIEHUE, AaKCHMOMa, Teopema,
JOKa3aTeNbCTBO;

®  IIPUBOAWTH PUMEPHI U KOHTPIIPUMEPHI ISl TIOATBEPKACHUS CBOUX BBICKA3bIBAHUM.

B noBceaHEeBHOM KU3HHM U IIPH U3YyYEHHUH APYIHX NPeIMETOB:

° HCIIOJIb30BaTh rpaduueckoe MpeACTaBICHIUE MHOXKECTB JJI ONMUCAHMS PEATbHBIX MPOIECCOB
U SIBJICHU, TP PEIICHNH 3a]a4 JPYTUX Y4eOHBIX TPEIMETOB.

Yucaa

° OnepupoBath Ha 0a30BOM YpPOBHE TMOHATHUSAMH: HATYpPaJbHOE YHCIO, IEJI0€ YHCIIO,

OOBIKHOBEHHAsI PoOb, AecATUYHAs ApOoOb, CMelIaHHasi JpoOb, pallMOHATILHOE YHUCII0, apu(METHUECKU
KBaJPaTHBIN KOPEHB;

. HCIIOJIb30BATh CBOMCTBA YMCEI U MPABWIIA JEHCTBUN ITPU BBINIOJHEHUN BBIYUCIICHU;

° HCMOJIb30BAaTh MPU3HAKK JeIUMOCTHA Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYMCICHUA U
PELICHUH HECTIOKHBIX 3a/1a4;

. BBIMNOJIHATH OKPYTJIEHUE PAIIMOHATBHBIX YHCENI B COOTBETCTBUU C TPaBUJIAMU;

. OIICHUBATh 3HAYEHUE KBAJIPATHOTO KOPHS M3 MOJIOKHUTEIBHOIO 1[EJIOT0 YUCa;

. pacrno3HaBaTh pallMOHAIbHBIE U HPPAIMOHAIBHBIE YHCIIA;

. CpaBHMBATH YHCIIA.

B noBcexHeBHOM KU3HU U NIPU U3YYE€HUM JPYTUX NMPeIMeTOB:

. OLICHUBATh PE3YJIbTATHI BHIYUCICHUHN IIPU PEIICHUU MTPAKTUYECKHUX 3a/1a4;

. BBIMNOJIHATH CPABHEHUE YUCEN B PEATIbHBIX CUTYAIIUSX;

. COCTaBJISITh YMCJIOBBIC BBIPAKECHUS MPU PEIICHUM MPAKTHYECKUX 3a7ad M 3aJad U3 APYTUX

Y4E€OHBIX MPEIMETOB.

ToxnecTBeHHbIE Pe0OPaA30BAHUSA

o BoinonHATe  HEcNOKHbIE MpeoOpa3oBaHMsl Ui BBIYMCICHHMS 3HAYEHUH YHUCIOBBIX
BBIPAKEHUH, CONEepkKAIIUX CTENEHH C HATypalbHBIM MOKa3aTejeM, CTEIEHU C LEJIbIM OTPUIIATEIbHBIM
MoKasaresem;

o BBITNIOJIHATh HECJIOXKHBIE MPEoOpa3oBaHUs LEJNbIX BBIPAKEHUH: pPACKpPhIBaTh CKOOKH,
MIPUBOJIUTH OJOOHBIE ClIaraeMbIe;

o HCIO0JIb30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOKEHHUs (KBaJpaT CyMMBbI, KBaapaT pa3HOCTH,
Pa3HOCTh KBAJPATOB) IS YIIPOIIECHUS BEIYUCICHUM 3HAUEHUN BBIPAKCHUIA;

o BBITIOJTHATH HECJIOXHBIE MpeoOpa3oBaHus IPOOHO-TMHEWHBIX BBIPKEHUN U BBIPAKEHUH C
KBaJIPATHBIMU KOPHSIMH.

B noBcegHeBHOIM KU3HM U NPHU U3YYEHUH APYTUX MPeIMETOB:

o IIOHMMAaTh CMBICJI 3alIMCU YNCJIA B CTAHJAPTHOM BHJIE;

o OIIepHpOBATH Ha 6a30BOM YPOBHE MOHATHEM «CTaHJAPTHAS 3alIUCh YHUCIIAY.

YpaBHeHHS U HEPABEHCTBA

. OmnepupoBaTb Ha 0a30BOM YypOBHE MOHATUSAMH: PABEHCTBO, YHMCJIOBOE PABEHCTBO,

YpaBHEHUE, KOPEHb YPaBHEHUS, PELICHUE YPABHEHMSI, UNCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELICHHE
HEpaBEHCTBA;
o IIPOBEPSATH CIPABEUIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JTMHEWHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOAAIIMECS K JIMHEHHBIM;
pelaTh CUCTEMbI HECIIOKHBIX JINHEHHBIX ypaBHEHUH, HEPABEHCTB;
MIPOBEPATS, SIBJISAETCS JIU JTaHHOE YUCIIO PellIeHUEeM YpaBHEHUS (HEpaBEHCTBA);
pelaTh KBajipaTHbIe ypaBHEHHUs 1O (hopMyie KOpHEl KBaApaTHOTO YpaBHEHMUS;
1300pakaTh pelIeHUs] HEPABEHCTB M UX CUCTEM Ha YHCIIOBOM MPSIMOH.



B noBceqHEeBHOM KM3HH U IPUA U3YyYECHUH NPYI'UX NPEAMETOB:

. COCTaBJISITh M PELIATH JIMHEMHBIE YPABHEHUS MIPU PELICHUHU 3a/1a4, BOSHUKAIOIIUX B APYIUX
y4eOHBIX MpeIMeTax.

DyHKUUHA

. Haxonuth 3HaueHne GpyHKIMHU N0 3aJaHHOMY 3HAUYCHHIO apTyMEHTa;

. HaXOJUTh 3HAUEHHE apryMeHTa IO 3aJaHHOMY 3HAUYEHUIO (QYHKIMU B HECIOXKHBIX
CUTYyalusX;

. OIIPENENATh MOJIOKEHUE TOYKH 10 €€ KOOPAUHATAM, KOOPIMHATHI TOYKH I10 €€ MOJI0KEHHUIO
Ha KOOPJIMHATHOM IJIOCKOCTH;

. no rpaduKy HaxXOJUTh OOJACTh OIpENeNICHHUs, MHOXKECTBO 3HAUCHHH, HYIU (QYHKIUH,

MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA, IPOMEXYTKH BO3PACTaHUS M yOBIBaHUS, HAMOOJIbIIEe U HAUMEHBIIIES
3Ha4YeHUs1 QYHKIUH;

. CTPOUTH rpaQUK JMHEHHON QPYHKIUU;

. MIPOBEPSATh, SBISETCS JM JaHHBIM rpaduk rpadukom 3amaHHON (QyHKUIUU (JIHMHEHHOM,
KBaJIpaTUYHOM, 00paTHON MPONOPLUUOHATILHOCTH);

o OTpEeNeNATh NPUOIMKEHHBIE 3HAUYEHUSI KOOPAMHAT TOUKHU [epeceyeHus rpaduKoB (QYyHKIIHIA;

o omnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSMHU: IOCIEIOBATEIbHOCTh, apudmeTnyecKkas
Iporpeccus, reoMeTpruyecKasi Iporpeccus;

o pelaTh 3a/1a4i Ha IPOrPECCUH, B KOTOPHIX OTBET MOKET OBITh MOJYYEH HEMOCPEICTBEHHBIM

MOJICYETOM 0€3 MPUMEHEHUS POPMYIIL.

B noBcegHeBHOM KU3HM U NP U3YyYEeHUH APYTUX NMPeIMeTOB:

J HCIOJIb30BaTh TpaUKy pealbHbIX MPOIECCOB M 3aBUCUMOCTEH MJi OMNpeleNeHus HX
CBOMCTB (HauOoJsiblIME W HAMMEHbIINE 3HAYEHHS, MPOMEXYTKH BO3pacTaHus M yObIBaHMs, oOiacTu
MOJIOKUTETBHBIX U OTPULIATENIbHBIX 3HAUEHUH U T.11.);

. HCIIOJIb30BaTh CBOMCTBA JIMHEHHOW (YHKIIMU W ee rpaduK MpU PEIICHUU 3a/1ad U3 IPYrux
Y4E€OHBIX MPEIMETOB.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

. HNmetp mpencraBieHHEe O CTAaTHCTHYECKUX XapaKTEPHUCTHKAX, BEPOSITHOCTH CIIy4ailHOTO
COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

. pemaTh MpoCTeHInre KOMOWHATOPHBIE 3aJadyd METOJIOM IMPSMOTO M OPraHM30BAHHOTO
nepedopa;

. MPEACTABIATH JaHHBIC B BUE TaOIHII, TUarpamMmm, rpaduKoB;

. YuTaTh HH()OPMAIUIO, IPEICTABIICHHYIO B BU/IE TaOIUIIbI, THAarpaMMbl, TpaduKa;

. OTIPENIETSATh OCHOBHBIC CTATUCTUUECKHE XapaKTEPUCTUKH YUCIOBBIX HAOOPOB;

. OIIEHUBATh BEPOSTHOCTH COOBITHS B IPOCTEUIITUX CITyUasx;

° HMMETh MPEJCTABICHUE O POJIA 3aKOHA OOJIBIINX YUCENI B MACCOBBIX SBJICHUSX.

B noBceaHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMETOB:

° OIIEHUBATH KOJUYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Tepebdopa;

° HMETh MPEJCTABICHUE O POJIA MPAKTHYECKH JIOCTOBEPHBIX M MAJIOBEPOSATHBIX COOBITHI;

° CpaBHHMBATh OCHOBHBIC CTaTHCTUYECKHE XapaKTEPUCTUKH, TMOJydEHHBIE B Ipoliecce
pelIeHUs MPUKIATHON 3a/1a4M, U3YYCHHS] PEAIbHOTO SIBJICHHUS;

° OIICHUBATh BEPOSITHOCTh PEATbHBIX COOBITHI U SIBICHUHN B HECIIOKHBIX CUTYAIUIX.

TekcToBBIE 3a1a9H

. PemmaTth HecnoKHBIE CIOKETHBIE 33]]a4l Pa3HBIX THIIOB Ha BCe apu(MeTHYecKue NeHCTBUS;

° CTPOUTH MOJEINb YCJIOBHS 3a1auu (B BUAE TaOMUIIBI, CXeMbl, pUCYHKA WJIM YpaBHEHHUS), B
KOTOPOi1 TaHBI 3HAYEHUS JABYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIHYWH, C [IEJbI0 TIOMCKA PEIIeHUs 3aJa4u;

. OCYILIECTBIIATh CMOCO0 TMOMCKA pelIeHUs 3aJa4d, B KOTOPOM pACCYXICHHE CTPOUTCS OT
yCIOBUs K TpeOOBAHUIO WIIA OT TPeOOBAHUS K YCIOBHIO;

. COCTaBIIATH TUIAH PEIICHUS 3a1a4H;

° BBIJICTISATE ATAIBI PEIICHHS 3a/1a4H;

° WHTEPIPETUPOBATh BHIYUCIUTENIbHBIE PE3YNbTAaThl B 3a7adye, HCCIENOBaTh MOIYyYCHHOE

PCLICHUC 3a1a4H;



o 3HATh pa3IMuue CKOPOCTEW 0OBEKTA B CTOAUYEH BOJIE, IPOTUB TEUEHUS U 10 TEUEHUIO PEKH;

o peuaTh 3a/1a4i Ha HaX0XKJACHUE YaCTU YMCJIA U YUCIIA 110 €r0 4acTH;

o pelaTh 3aJauu pa3HbIX THIOB (Ha padoTy, HA MOKYIKH, Ha JBM)KEHUE), CBA3BIBAIOIINX TPU
BEJIMYUHBI, BBIJICIATH 9TH BEJIMYMHBI U OTHOLIECHUS MEXIY HUMU;

. HaxOJWUTh IMPOLEHT OT YHCJIA, YUCIO II0 IPOLEHTY OT HEro, HaxOoIUTb IIPOLIEHTHOE
CHWYKEHUE WIM IPOLEHTHOE MOBBIICHUE BEJIUYMHBL;

. pelIaTh HECIO0KHBIE JIOTHYECKUE 3aa4l METOIOM PaCCYKACHUU.

B noBceqHeBHO¥ KM3HU M IPU U3Y4YE€HHUH PYIUX NPeAMeTOB:

BBIIBUTATh THIIOTE3bI O BOBMOYKHBIX NPEACTbHBIX 3HAYCHUAX HCKOMBIX B 33Jaue BEJIWYHH (IeaTh
MPUKUIKY).

BbInyCKHMK MNOJYYHT BO3MO:KHOCTH HayuuTbess B 8-9 kiaccax s obecrneveHus
BO3MOKHOCTH YCHELIHOT0 NMPOI0JKEeHHsI 00pa30BaHusl HA 0230BOM M YI1y0/J1eHHOM YPOBHSAX

DJIeMEeHThI TEOPUH MHOKECTB U MATEeMATHYECKOH JJOTHKH

o Onepuposams ~ nouamuamu:  onpeoeieHue,  meopemd,  AKCUOMA,  MHOHICECMEO,
Xapakmepucmukyu MHOMCECMEd, 1eMeHmM MHONCECEd, NyCmoe, KOHeYHoe U OeCKOHeYHOe MHOMCeCmao,
HOOMHOMCECMB0, NPUHAONEHCHOCb, BKIIOUEHUE, PABEHCIBO MHONMCECE,

L4 u306pa9fcamb MHOJHCeCmMea U ONMHOULEHUE MHOJHCECME C NOMOUIbIO KPY206 9L7Jzepa;

L4 Onpe()eﬂﬂmb npuﬁadﬂeofmocmb ajlemenma MHOoaIHcecmasy, 00vbeOuHenuo U nepece4eruro
MHOOHCecme,

L 3a0a6ams MHONCECME0 C HNOMOWBIO nepevyucienusl 31eMeRmoe, Cl106€CHO20 ONUCAHUA,

L onepupoeamsv NOHAMUAMU. 6blCKA3bl6AHUE, UCMUHHOCNb U JIOHCHOCMb 6blCKA3bI6AHUA,

OMpUYaHue BbICKA3bIGAHUU, ONepayul HAO BbICKA3LIBAHUAMU: U, UMU, He, YCIOBHble BGblCKA3bIBAHUS
(umnauxayuu);

° CMPOUMb 8bICKA3bLIBAHUS, OMPUYAHUS BbICKA3bIBAHULL.

B noBceaHeBHOI KU3HU U TPH U3YyYEeHUHU APYTUX NPeIMETOB:

° CMPOUms YenouKku yMo3aKioueHUll Ha OCHO8e UCNOIb308AHUS NPABUI TOSUKU,

° UCNOIB308AMb MHONCECMBA, ONEPAYUU C MHONCECMBAMU, UX cpaduyeckoe npedcmasieHue
OJ151 ONUCAHUS PeATbHbIX NPOYECCO8 U ABNEHUIL.

Yucaa

° Onepuposamev NOHAMUAMU. MHONCECNEO HAMYPAIbHLIX YUCET, MHONCECMBO YENblX HUCE],

MHOJHCECMBO PAYUOHANBHBIX UYUCET, UPPAYUOHATbHOE HYUCLO, KBAOPAMHBIUL KOPEeHb, MHONCECHBO
0eliCMBUMEeNbHbIX YUCel, 2eoOMempuyecKds UHmepnpemayus HAmypaibHblx, YeavliX, PAyUOHAIbHbIX,
oelicmeumestbHblX Yucei,

° NOHUMAMb U 0OBACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPAIbHO20 YUCIA,

. BLINONIHAMb  GLIYUCICHUS, 6 MOM HUCIe C UCHOAb308AHUEM NPUEMOE PAYUOHATbHBIX
8bIUUCTECHUU,

. BbINOIHAMb OKPY2JIeHUe PAYUOHAIBHBIX YUCEL C 3A0AHHOU MOYHOCMBIO;

. CPABHUBAMb PAYUOHAIbHBLE U UPPAYUOHAIbHBLE YUCLA,

. npeocmasisims payuoHaiIbHOe YUCIO 8 BUOE OeCAMUUHOU OpooOU

° YROPAOOUUBAMb YUCIA, 3ANUCAHHbBIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpoOU;

° naxooums HOJ u HOK uucen u ucnonv3zoeamo ux npu pewieHuu 3a0ai.

B noBcegHeBHOM KU3HM U NIPH U3YyYCHUH APYTUX NPEIMETOB:

J NPUMEHAMb NPABULA NPUOTIUNCEHHBIX BbIYUCTEHUL NPU PeeHUl NpaKmu4eckux 3a0ay u
peutenuu 3a0a4 Opyeux yueOHvix npeomemos;

J BbINONIHAMY CPAGHEHUE Pe3YTbMAMO8 GbIYUCIEHUI NPU peuleHuU NPaAKmu4eckux 3aoad, 8
MOM YUCTEe NPUOTIUNCEHHBIX GbIYUCTEHULL

J coCmasnams U OYEeHUBAMb UYUCIO8blE BbIPANCEHUS NPU peuleHUuU NPAKMU4ecKux 3a0ad u
3a0ay u3 Opyaux y4eOHvlx npeomemos;

J 3anuceléams U OKPY2IAMb YUCI08ble 3HAYEHUS PealbHblX 6elUdUH C UCNOAb308AHUEM

PA3HBIX CUCEM USMEPEHUS.
To:xnecTBeHHbIE IPeOOPa30OBAHUS



L4 Onepupoeamb NOHAMUAMU CMENEeHU C HamypalbHblM nokKasameiem, CmeneHu c Yejabim
ompuyameilbHblM nokasamenem,

J 8bINOIHAMb NPe0OPA308AHUS YENbIX BbIPANCEHUU. OeliCmEUs ¢ OOHOUIeHAMU (CLodCeHuUe,
8blUUMAaHUe, YMHONCEHUE), OeliCBUsL C MHO2OUICHAMU (CNOJCEHUe, BblUUMAaHUe, YMHONMCEHUE),

J BbINOIHAMb PA3LOACEHUE MHOLOUNEHO8 HA MHOMCUMENU OOHUM U3 CNOCODO08: BblHeCceHuUe 3a
CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE DOPMYIL COKPAUEHHO20 YMHONCEHUS,

. 8b10€IAMb K8AOPAM CYMMbL U PAZHOCHU OOHOUIEHOB,

®  PAackiaovbieamv HA MHOMCUMENU KBAOPAMHBIN  MPEXYileH,

J BbINOIHAMYL — NPEoOPA308AHUSL  BBIPANCEHULl,  COOEPHCAUWUX — CMeNneHu ¢ YeablMu

OMPUYAMeENbHLIMU NOKA3AMENAMU, NEPEXOOUMb OM 3aNUCU 8 8UOe CIENEeHU C YelblM OMPUYAMeNbHbIM
noxazamesnem K 3anucu 8 guoe opoou,

. 8bINOJIHAMb NPeoOPa308anusi OPOOHO-PAYUOHAILHLIX BbIPAJCEHUN. COKpaweHue Opoobell,
npusedeHue aneebopaudeckux oOpobell K 00wWemy 3HAMEHAmento, CLONHCeHUe, YMHOMCeHUe, OelleHue
aneebpaudeckux opobell, 86038edeHue aneedopauieckoll 0poou 8 HaMmypaIbHyIo U Yeayio OMPUYAmeibHyo
cmeneHy,

J 8bINOIHAMb NPEO0OPAZ0BAHUSL BbIPANCEHUT, COOEPAHCAUYUX KBAOPAMHbLIE KOPHU,

o gvl0eNsmb  K8Aopam CyMMbul UL PA3HOCMU OBYYNEHA 6 BbIPANCCHUSX, COO0EPHCAUSUX
K8aopammbvie KOPHU,

. 8bINOIHAMb NPEO0OPA308AHUSL BbIPANCEHUL, COOEPAHCAUJUX MOOYTb.

B noBceaHeBHOI :KU3HU U TP U3YyYEHUU JAPYTUX NPeIMeETOB:

. 8bINONIHAMb NPEoOPA308aAHUSL U OCUICMBUS C YUCTIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM 8Uude;

. 8bLINOIHAMbL NPEoObPA308AHUs AN2eOPAUYECKUX BbIPAICEHUN NPU peuleHuu 3a0ai Opyux

VUEOHBIX NPEOMEMO8.

YpaBHeHHUsI M HEPABEHCTBA

. Onepuposams nOHAMUAMU: YPABHEHUe, HePABeHCMBO, KOPEHb VPABHEHUs, pelleHue
HepageHcmea, pasHOCUNbHble YPABHeHUs, 001acmb onpedenienusl YpasHeHus (Hepagencmea, cucmembl
VpasHeHuil Ul HepaseHcms),

®  pewamv JUHEUHble YPAGHEHUA U YPAGHEHUS, CBOOUMble K JUHEUHbIM C HNOMOUbIO
ModHCOeCmeeHHbIX NPeobpPa308aHUlL;

®  pewamv KeaopamHvle YPAGHEHUS U YPABHEHUs, C800uUMble K KB8AOPAMHBbIM C NOMOUBIO
MONCOeCMBEeHHbIX NPeodPa3068aHUl,

®  pewamv OpOOHO-TUHElIHbLE YPAGHEHUS,

*  pewams npocmetiuiue uppayuoraibisle ypagnenus suoa | f (x) =a, \/f(x) = \/g (x);

®  pewams ypasHeHuUs 8Uod x'=a;

®  pewams YpasHeHus ChOCOOOM PA3N0NCEHUSL HA MHONCUMENU U 3AMEHbl NePEMEHHOU;

o UCNONL308aMb  MeMmOoO UHMEPBALO8 Ol PeuleHusi Yeavlx U OpPOOHO-PAYUOHATbHBIX
HepaseHcms,

®  pewams IUHelHble YPAGHEHUS U HePABEHCMEA C NApaMempamu,

®  pewamsv HeCI0NHCHbIE KBAOPAMHbBIE YPAGHEHUsL C NAPAMEMPOM,

®  pewamsv HeCI0NHCHbIEe CUCMEMbL TUHEIIHbIX YPAGHEHUIL C NAPAMemMPaAMU;

®  peuamsv HeCI0NHCHbIE YPAGHEHUSL 6 YELbIX YUCTAX.

B noBceqHeBHO¥ *KM3HU ¥ TPU H3YYEHUH JPYTUX MPEAMETOB:

o cocmasnsims U peuams JUHelHble U K8AOpAMmHble VPAGHEHUs, VPAGHEHUs, K HUM
C800sIyUeCs, CUCMEMbL JIUHEUHbIX VPABHEHUll, HEPAGeHCME Npu peueHuu 3a0aiy Opyeux yueOHbix
npeomemos;

o BbINOIHAMb OYEHKY NPABOON0000Us Pe3yIbmamos, NOAYYAeMblX NPU PEeUeHUU TUHEHbIX U
K8AOPAMHBIX YPAGHEHUU U CUCMeM JTUHEUHbIX VPAGHEeHUU U HepageHCms NpU peuleHuu 3a0ay Opy2ux
VueOHbIX NPeOMemos;

J 8vI0UpamMb  COOMEEMCMEYIOWUe VPABHEHUs, HepPaseHcmea UlU Ux cucmemvl Oisl
COCMABIeHUsi MamemMamuyeckol Mooenu 3a0aHHOU PealbHOl CUMYayuu Ul NPUKIAOHoU 3a0adu;



®  yMemb UHMEPNPEMUPOBAMb NOJYYEHHBI NPU peuleHUulu YPaeHeHUs, HepaAeeHCmed Ulu
cucmembl pe3yIbmam 6 KOHmexkcme 3a0aHHOU PeanbHOU CUMYayuu Uil NPUKIAOHOU 3a0a4u.

DyHKUUHA

J Onepuposams nousmusMU. QYHKYUOHANbHAS 3A6UCUMOCTb, QYHKYUS, epapuk @yHKyuu,
Cnocoobl 3a0aHus YYHKYUU, apeymenm u 3HavyeHue QYHKyuu, oOaacmov onpedenenus u MHONICeCmseo
3HaueHull (QYHKYuY, HYIu @QYHKYUU, HPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCMb (QYHKYUU,
YeMHOCMb/HEeYemHOCMb QYHKYUU,

. cmpoumsv 2paghuKu TUHetHoU, K8aopamudHou GyHKyuil, 0opamuoil nponopYUOHAILHOCMU,

Gynxyuu euoa: y = a+L, y=~xsy=/x, y=|x,
x+b

J Ha npumepe K8aOpAMuyHOU (DYHKYUU, UCHOIb308AMb Npeobpazosanus spaguxa QyHKyuu
y=f(x) ons nocmpoenus 2paguxos pynkyuil y = af (kx+b)+c;

J COCMAsiAms YpaeHe s NPAMOU NO 3A0AHHLIM YCIOBUAM. NPOX0oAwell yepe3 08e MoyKuU ¢
3A0AHHBIMU KOOPOUHAMAMU, NPOX0OsWel Yepe3 OaHHYI0 MOYKY U NAPANLENbHOU OAHHOU NPAMOLL,

. uccnedosams QYHKYUIO no ee epapuxy;

J HAXo0Umov — MHOJNCECMB0  3HAYeHUll,  HYIU,  NPOMENCYMKU  3HAKONOCMOSHCMEA,
MOHOMOHHOCIU K8AOPAMUYHOU DYHKYUU,

o onepuposamv ~ NOHAMUAMU:  NOCIEO008AMENbHOCHb,  ApupMemuyeckas  npocpeccus,

2e0MempUdecKas NPocpeccusl;
. peuiams 3a0a4u Ha apUBMemuUyecKyIo U 2e0MempuiecKyio npocpeccuro.
B noBcegHeBHOM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

o UTIOCIMPUPOBAMb ¢ NOMOWDBIO 2PAPUKA PeanvbHyl0 3a8UCUMOCHb ULU NPOYecc Nno Ux
XapakmepucmuKkam,
. UCNOIb308AMb CEOUCMBA U 2PAPUK KEAOPAMUYHOU (YHKYUU NPU peuleHUul 3a0ay u3 opyeux

VUEOHBIX NPEOMEMO8.
TexkcToBBIC 324U

o Pewams npocmeie u crodcHvle 3a0auu pasHelX Munos, a makdice 3a0auu NOGbIUEHHOLL
mpyoHocmu,
o UCNONb308aMb  pA3HLIE KPAMKUE 3anuci KAK MOOenu MeKCMO8 CILONCHbIX 3a0ay Ol

nOCMPOeHUsl NOUCKOBOLL CXeMbl U peuleHUs 3a0ay,

. paiudams Mooelb MmeKkcma u MoOoelb peulenuss 3a0ayu, KOHCmMpPYuposams K 0OHOU MOOelU
PeueHUst HeCTIONHCHOU 3a0ayu pazHvle MoOeau meKCma 3a0ayu,

. 3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHus 3a0ad (om mpeboB8anusi K YCa08U0 U Om
VCI08UsL K Mpebo8anuo),

o MOOenUpoB8ams pAccylcOeHUs npu NOUCKe PeulenUst 3a0ay ¢ NOMOubI0 2pagh-cxemol,

° 8b10€/IMb IMANbL PEULeHUsL 3A0aAYlU U COOEPICAHUE KAANCO020 dIMAand;

° yMemsb 8blOUpams ONMUMATILHBIU Memoo0 peuleHus 3a0ayl U 0CO3HABAMb 8blOOP Memood,
paccmampusams pasiudHble Memoowl, HAX00UNb PA3HbLE PEULeHUs. 3a0a4U, eCU 803MONCHO;

. AHATUZUPOBAMb 3AMPYOHEHUS. NPU PEUeHUU 3a0ad;

. BbINOIHAMb PA3IUYHBLE NPEOOPA308AHUSL NPEOTONCEHHOU 3a0ayl, KOHCMPYUPOBAMb HOBbLE
3a0a4u U3 OAHHOU, 8 MOM HUCie 0OpamHvle;

. UHMEPNPEMUPOBAMb BbIYUCIUMETbHbIE PEe3VIbMAmbl 6 3a0aye, UCCIed08amsb NOLYYEHHOE
peweHue 3a0adu;

. AHATUUPOBAMb BCEBO3MONCHLIE CUMYAYUU B3AUMHO20 DPACNONONCEHUSL O8YX 00BEKMo8 U

UBMEHEHUe UX XAPAKMEPUCMUK NPU COBMECTHOM OBUNCEHUU (CKOPOCMb, 8pPeMsl, pACCMOsiHUue) npu
peutenuy 3a0ay Ha OBuUdlceHue 08YX 00beKmo8 KAk 6 O0OHOM, MAaK U 6 NPOMUBONONONCHBIX
HanpasieHusIx;

° uUccnedo8ams 8Ce8O3MOIICHbIE CUMYAYUU NPU peuleHuu 3a0ad Ha O8udiceHue Nno pexe,
paccmampusams pasHvle CUCmeMbl OMCcyema,

° peutams pazHooopasHvle 3a0a4l «Ha 4acmuy,

° peutams 1 000CHO8bI6aMb C8O€ peuleHue 3a0ay (8bl0esimb MAMeMamu4eckyrd 0OCHO8Y) Ha
HAX0JiCOeHUe Yacmuy Yyucia u 4ucia no e2o Yacmu Ha 0CHO8e KOHKPEMHO20 CMbICIa Opoou;



o 0CO3HABAMb U OOBACHAML UOEHMUYHOCIb 3A0ai PA3HbLIX MUNOE, CEA3LIBAIOWUX MPU
geuduHbl (Ha pabomy, Ha NOKYNKU, HA OBUJICEHUE), BbIOCNAMb MU GENUUUNbL U OMHOUEHUS MeHCOY
HUMU, NPUMEHAMb UX NPU peuleHuU 3a0a4, KOHCMPYUupoeams coobcmeenHble 3a0ay YKaA3aHHbIX MUNoe;

. 871a0emb OCHOBHLIMU MEMOOAMU PeuleHUs 3a0ay Ha cMeCU, CNAbl, KOHYEHMPayuu,

o pewams 3a0a4u HA NPOYEHMbl, 8 MOM YUCIe, CLOJCHble NPoYeHmvl ¢ 0OOCHOBAHUEM,
UCNONb3YS pA3HLLE CNOCOObI;

J pewamy J02udecKue 3a0aiuu PasHblMu Cnocooamu, 6 mom uucie, ¢ 08yMs OJOKAMU U C
mpems 6710Kamu OaGHHBIX C NOMOWbIO MAOIUY;

J pewams 3a0a4u no KOMOUHAMOPUKE U Meopuu 6epOAMHOCMEN HA OCHO8E UCHONb3I0BAHUS
U3YUEHHBIX MEMO008 U 000CHOBLIBAMb PeuleHUe;

. pewams HeCI104CHbIe 3a0ayU N0 MAMEeMAmu4ecKol Cmamucmuxe;

. 0671a0emb  OCHOBHLIMU ~MEMOOAMU  PEeUleHUsl CIONCeMHbIX 3a0ay. apugmemuyecKkull,
aneebpauveckuli, nepebop 6apuaHmos, 2eoMempudeckuli, 2paguueckull, npUMeHsImsb Ux 6 HO8bIX No
CPABHEHUIO C U3YHYEeHHbIMU CUMYAYUSIX.

B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPeIMETOB:

J 8b10€IAMb NPU peuleHuu 3a0a4 Xapakmepucmuky pacCMampueaemou 6 3a0aie cumyayuu,
OMIUUHBIE OM PEANbHbIX (e, Om KOMOopblXx adCmpazuposanucs), KOHCMpYupo8ams Hogble CUMYayuu ¢
Yuemom 3mux Xapakmepucmux, 8 4aCmHOCMU, NPU peuleHuu 3a0ad Ha KOHYEeHmMpayuu, y4umoléams
NJIOMHOCMYb Beujecmea;

o pewams U KOHCMPYUposams 3a0aiyu HA OCHOBE PACCMOMPEHUs PeanbHblX CUmyayul, 6
KOMOPbIX He mpebyemcs MOUHbLI 8blYUCTITUMENbHbLI Pe3YIbman;

o pewams 3a0a4u Ha 08UdICEHUe NO peKe, PACCMAMPUBAs pasHvle CUCTeMbl OMCcUemd.

CraTucTHKA U Teopusi BepOSITHOCTEl

o Onepupoeams nouamuamu: cmoadouameie U Kpy208vle OUASpamMmbvl, madIuybl OAHHLIX,
cpednee apughmemuueckoe, meouauna, HaudboabUlee U HaAuMeHbuiee 3HAYEeHUs 6blOOPKU, PA3Max
8b100pKU, OUCNEPCUs U CMAHOAPMHOEe OMKIOHEHUe, CYUAUHAS USMEHYUBOCb,

. uzeneKamov UHpopmMayuro, NPeoCmasieHHy0 8 mabiuyax, Ha OUazpammax, epapuxax;

J cocmagnams mabauysl, CMpoums OUazpammsl U 2papuky Ha 0CHO8e OAHHBIX;

J onepuposams NOHAMUAMU. PAKMOPUAT YUCILA, NEPECMAHOBKU U COYeMAaHus, mpey2oibHUK
Tlackansa;

o NPUMEHAMb NPABUTIO NPOU3BEOCHUS. NPU PeuleHUU KOMOUHAMOPHBIX 3a0al,

. onepuposamsv  NOHAMUAMU:  CAVYAUHBIL  ONbIM,  CAVYAUHBIL  BbIOOP,  UCHbIMAHUE,

IeMeHmapHoe CIyyatHoe coovimue (Ucxo0), Kiaccuveckoe onpeoeieHue SepOosmHOCMU CLYYAUHO20
cobvimusi, onepayuuy Hao CIYYAUHLIMU COOLIMUAMU,

. npeocmasisimes UHGOPMAYUI0 ¢ NOMOWbIO Kpy208 diiepa,

. peuiams 3a0auu HA SbIYUCICHUE SEPOSIMHOCMU C NOOCHEMOM KOAUYECMEd 8APUAHMOE C
NOMOUBIO KOMOUHAMOPUKU.

B noBceqHeBHO¥ )KM3HH M TPU U3YyYEeHUU IPYTUX NPEAMETOB:

. U36IeKAMb, UHMEPNPEMUPOSAms U NPeobpaz08vbl8ams UHDOPMAYU, NPEOCMABIEeHHYIO 8
mabauyax, Ha OuaepamMMax, epapukax, Ompaxicarowylo CeoUCMed U XapPaKmepUCmuKu pedibHbiX
npoyeccos u AeNeHUlL;

. onpeoensimb CMamucmudeckue Xapakmepucmuku 6bl00poK no mabauyam, Ouacpammam,
epagpuram, BbINOIHAMb CPAGHEHUE 8 3ABUCUMOCIU OM YelU PeUuleHUsl 3a0ayu;

OYEHUBAMb 8EPOSIMHOCHIb PEATbHBIX COOLIMULL U 8ICHULL.

Hcropust MaTeMaTHKHU

° Xapaxmepuzosams 6K1A0 8bLOAIOWUXCL MANEMAMUKO8 8 PA38umue MamemMamuk U UHbIX
HayuHwlx odbracmel;
° NOHUMAmMb PO Mamemamuxu 6 pazeumuu Poccuu.

Metoabl MATEMAaTHKH
° Hcnonv3sys usyuennvie Memoovl, nposooums 00KA3amenbCmeo, 8biNOIHAMb ONPOBEPAHCEHUE,
° 8b10UPAMb U3YUEHHbIE MEeMOObL U UX KOMOUHAYUY OISl peuleHuUss MamemMamuyeckux 3a0a4;



L4 UCNONB3068AMb MameMamu4ecKue 3Hanus 01 ONUCAHUS 361KOHOM€pH06m€1;l 6 OprQfCClIOI/b;eIJ
oelicmeumenbHoOCmu u l’lpOu36€0€HUﬂX uckyccemea,

L4 NPpUMEHAMb npocmeﬁwue npoecpammHsle cpedcmea U SJ1EeKMpOHHO-KOMMYHUKAYUOHHbLE
cucmemsl npu peulteHuu MmamemamudecKux 3a0au.

BbINyCKHHK TOJYYHT BO3MOKHOCTH HAayuuThcss B 8-9 Kiaccax [Jisi  yCHEIIHOTo
MPOJ0JIKEeHNs1 00pa30BaHMsI HA YIIy0JIECHHOM YPOBHeE

DJIeMEHThI TEOPUH MHOKECTB U MaTeMATHYECKOH JJOrHKH

o CBO6OI[HO OIICpHUPOBATh MNOHATHUAMH: MHOKCCTBO, XaPAKTCPUCTUKKU MHOKCCTBA, 3JICMCHT
MHOJXKECTBA, IIyCTOC, KOHEYHOEC M OECKOHCYHOE MHOXKECTBO, ITOJAMHOYKECTBO, MPHHAICIKHOCTD,
BKJIFOUCHHE, PABEHCTBO MHOKECTB, CIIOCOOBI 33/IaHHE MHOXKECTBA;

o 3aJ1aBaTh MHOKECTBA Pa3HbIMU CIIOCO0aMU;
o MIPOBEPSATH BHIMOJIHEHUE XapaKTEPUCTUYECKOTO CBOMCTBA MHOYKECTBA;
o CBOOOJHO  OMEpPUpPOBaTh MOHATHSMM:  BBICKAa3bIBAHWE, HCTUHHOCTh M JIOKHOCTH

BBICKa3bIBaHUS, CJOXKHBIE U IPOCThIE BBICKAa3bIBaHMsSI, OTPHUIIAHME BBICKA3bIBAaHWN; HCTHUHHOCTb U
JIO’)KHOCTb YTBEPXKICHMSI U €ro OTPULIAHUS, ONEpallMy HaJ BBICKA3bIBAHUSIMU: U, WIH, HE; YCIOBHBIE
BBICKa3bIBaHUS (MMILTUKALIUN);

L] CTpOI/ITI) BBICKA3bIBAHUS C UCITOJIB30BAHUEM 3aKOHOB anre6pLI BBICKa?:BIBaHI/II\/'I.

B noBceaHeBHOM KU3HM U NIPH U3YyYEHHUH APYTHUX NPeIMETOB:

° CTPOUTH PACCYKJICHUS HAa OCHOBE UCIIOJIb30BaHUS PABUJI JIOTUKH;

L] HCIIOJIB30BaTh MHOKECTBA, onepaulxm C MHOKECTBaMH, UX rpa(bnqecxoe HpC}ICTaBJ'ICHI/Ie JJIA
OTIHMCAHHUS PeasIbHBIX MPOIIECCOB U SBJICHUM, PU PEILIEHUH 334a4 APYrUX YUeOHBIX MPEIMETOB.

Yucaa

L] CBO60}IHO OHepI/IpOBaTL TIIOHATHUAMUN . HaTypaJ'H)HOG YHCJI0, MHOKECTBO HaTypaJ'II)HI)IX YHuCell,

1IeJI0€ YUCJIO, MHOXKECTBO IIEJIbIX YKCel, OOBIKHOBEHHAs APOOb, ACCITHYHAS TPOOb, CMEIIAHHOE YHCIIO0,
paInMoHaIBHOE YHCJI0, MHOXKECTBO PallMOHAIBHBIX YHCEN, UPPAIMOHATLHOE YHCJIO, KOPEHBb CTETICHH N,
JNEHCTBUTEILHOE YKCIIO, MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, TE€OMETpUYECKas HHTEPIpeTaIus
HaTypaJbHBIX, LIETbIX, PAITIOHAIBHBIX, IEHCTBUTEIBHBIX YHCENT,;

. MMOHUMATh W OOBSCHATH PA3HHUILY MEXKAY TMO3UIIMOHHOW M HEMO3WIIMOHHOW CHCTEMaMu
3aIIMCH YHCEIT,

. MEePEBOIUTH YKCIIA U3 OJTHOW CHCTEMBI 3aMCH (CUCTEMBI CUYMCIICHHS) B IPYTYIO;

° JIOKa3bIBaTh W UCMOJIB30BATh MPU3HAKU ACIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymmbI u
MIPOM3BEICHUSI YUCEIT TIPH BBITOJTHEHUH BBIYUCICHUN U PEIICHUH 3aa4;

. BBITIOJTHATH OKPYTJICHHE PAllMOHATBHBIX U UPPALIMOHATIBLHBIX YHCEN C 3aJJaHHON TOYHOCTHIO;

. CpPaBHUBATH JICHCTBUTEIIBHBIC YHCIIA PA3HBIMHU CITOCOOAMU;

. YIOPSIOYMBATh YKCIIA, 3aIIMCAHHBIC B BHE OOBIKHOBEHHOM W JECATHYHOW ApoOH, YHcCIa,
3alMCaHHbIC C UCIIOJIb30BaHUEM apU(PMETHIECKOTO KBaIpaTHOTO KOPHS, KOPHEH CTereHH OoJIbie 2;

° Haxoauth HOJ[ m HOK wuymcen pa3HbIMH crioco0aMH M HMCIOJIB30BaTh MX IPU PEIICHUU
3a/]ad4;

. BBITIOJTHATh BBIUMCICHUS M MPe0Opa3oBaHUs BBIPAKEHUH, COJCPKAIIUX JICHCTBUTEIIbHbBIC

4KCJIa, B TOM YHCJIE€ KOPHU HaTypajbHBIX CTEIICHEH.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH JPYTUX NPEIMETOB:

. BBITIOJIHATE U OOBSICHATH pe3yibTaThl CPABHEHUS PE3Yy/IbTATOB BBIYMCICHUN NMPH pEIICHUH
NPAKTUYECKUX 3a]a4, B TOM 4HCJIEe NPUOIMKEHHBIX BBIYHUCICHUH, HCIOJB3Ysl pa3Hble CIOCOOBI
CPAaBHEHU;

L4 3allMCbIBATb, CpaBHUBATb, OKPYIJATb YHUCIOBBIC JAHHBIC PCAJIbHBIX BCIWMYHUH C
HCIIOJIb30BAHHUEM PA3HBIX CUCTEM U3MCPCHUS,
L4 COCTaBJIITb W OLCHHUBATHL Pa3HbIMHU crocobaMy YHCIIOBBIC BbIpAKCHUA MpU PCHICHUU

MPAKTUYECKUX 3a/1a4 U 3371a4 U3 IPYTuX y4eOHBIX MPEAMETOB.
ToxnecTBeHHbIE TPeOOPa30BaAHUA
. CB00601HO ONIEepUPOBATh MOHATUSAMH CTEIICHHU C LIENIbIM U APOOHBIM ITOKa3aTeNIEM;
J BBITOJIHATH J0KA3aTENIbCTBO CBOMCTB CTEMEHH C IETIBIMU M JPOOHBIMU TOKA3aTEISIMU;



° ONICpUPOBATH MMOHATUAMHU «KOJHOUICH», «KMHOT'OWICH», «KMHOTOYJICH C 0IIHOI>'I HGpGMGHHOﬁ»,
«MHOT'OWICH € HECKOJbKHMU NCPECMCHHLBIMN, KOB(b(bI/II_[I/IeHTBI MHOIO4JICHA, «CTaHJapTHad 3aIllnChb
MHOT'O4JICHAa», CTCIICHb OJHOYJICHA 1 MHOI'OYJICHA,

o cBOOOJHO BIAZETh MpHEMaMU NpeoOpa3oBaHUS LENbIX U JIPOOHO-PALMOHATBHBIX
BBIPAXKECHUH;

. BBITMIOJIHATh  PA3j0)KCHWE MHOTOWICHOB HA MHOXUTEIM pasHBIMH cHocobamu, ¢
HCI0JIb30BAHNEM KOMOMHALMN pa3IMYHbIX IPUEMOB;

. UCIOJb30BaTh TeopeMy Buera u teopemy, oOpaTHyro Teopeme Buera, i noucka KopHen

KBaApaTHOr'oO TpEeXWiICHAa M JIA PCUHICHUA 3ada4, B TOM YHUCIC 3ada4 C IapaMeTpaMn Ha OCHOBC
KBaApPATHOT'O TPCXUJICHA,

. BBITIOJIHATH JCJIEHHE MHOTOYJIEHA HA MHOTOWIEH C OCTATKOM;

. JI0OKa3bIBaTh CBOMCTBA KBAaIPAaTHBIX KOPHEN U KOPHEW CTEIICHU 1;

. BBITIOJIHATH IPE0Opa30BaHus BBIPAXKEHUH, COJIEpKAIIMX KBAapAaTHbIE KOPHU, KOPHU CTETIEHU
n;

. CBOOOJHO OINEPUPOBATh TMOHATUSAMU «TOXKJECTBO», «TOXKIECTBO HA MHOXECTBEY,

«TOKIACCTBCHHOC IIPCO 6pa3013aH1/1e»;

e  BHINOJHATH Pa3JIUYHbIE NPEOOPA30BAHNS BHIPAKEHHHN, COIEPIKAIIMX MOJIYJII/I.(JF) =«

B noBceHeBHOI :KU3HH ¥ PH U3YYeHHH APYTHX NPEIMETOB:

e  BBIIOJHATH INIPeOOpa3OBaHMSA W JEHCTBHS C OYKBEHHBIMH BBIPAKCHHMSAMH, YMCIOBBIE
K03 (GUIMERTEI KOTOPBIX 3aMKMCAHbl B CTAHIAPTHOM BH/IE;

e  BBIIOJHATE NPeOOPa3OBaHHMs PANMOHAIBHBIX BBIPAKEHUH IIPU PEIIEHHH 3a1a4 JIPYrUX
y4eOHBIX MPEIMETOB;

e  BBLINOJHATH NPOBEPKY IPABAONOAOOUS (U3HYECKUX M XMUMHYECKHX (DOPMYJ Ha OCHOBE

CpaBHEHUS pa3MEPHOCTEN U BaJICHTHOCTEH.

YpaBHeHUs] M HEPABEHCTBA

J CB0OOIHO OTepUpOBaTh MOHATUSMU: YPAaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE YpaBHEHUS
U HEpaBEHCTBA, YpaBHEHHUE, SIBISIOUICECS CIEICTBUEM JIPYrOro ypaBHEHUS, YPaBHEHUS, paBHOCUIIbHbIE
Ha MHOKECTBE, paBHOCHJIbHBIE ITPeo0pa3oBaHusl ypaBHEHHIA;

. pelath pa3Hble BUABI YpaBHEHUI U HEPABEHCTB U HUX CHCTEM, B TOM 4YHCIIE HEKOTOpbIE
ypaBHEHUA 3 U 4 cTeneHel, ApoOHO-pallMOHATIbHBIE U UPPAIlMOHATbHBIC;

J 3HaTh TeopeMy Buera 1y ypaBHEHUH CTENIEHU BhIIIE€ BTOPOIi;

o MOHUMATh CMBICI TEOPEM O PABHOCWIBHBIX M HEPaBHOCHIBHBIX IPeoOpa3oBaHUIX
YpaBHEHUU U YMETh UX JOKa3bIBaTh;

o BIIQZIETh PA3HBIMM METOJAaMH pEUICHHs YpaBHEHHM, HEPaBEHCTB M HUX CUCTEM, YMETh
BBIOMpATh METOJ pelieHust U 000CHOBBIBATh CBOW BBIOOD;

J WCII0JIb30BaTh METOJl MHTEPBAJIOB MJIsi pELICHHs HEPaBEHCTB, B TOM 4YHCIE APOOHO-
paIMOHATIBHBIX M BKIIOYAOLIUX B ce0s1 MppaIlOHATbHbBIC BRIPAKCHHUS;

o pematy anreOpandeckue YpaBHEHHS W HEPAaBEHCTBA M HX CHCTEMBbl C TapaMeTpamu
anredpanveckuM U rpaguueckuM MeToIaMu;

o BIIJIETh Pa3HBIMH METO/IaMU JI0Ka3aTelbCTBA HEPABEHCTB;

J pelaTh ypaBHEHUS B LENbIX YHCIIaX;

o n300pakaTh MHOKECTBA Ha IJIOCKOCTH, 3a/1aBaeéMble YpPaBHEHUSIMH, HEPAaBEHCTBAMU U UX
CHUCTEMAaMH.

B noBcegHeBHOM KU3HM U NIPH U3YyYCHUH JPYTUX NPEIMETOB:

o COCTaBJIATh U pelIaTh YpaBHEHMsI, HEPABEHCTBA, UX CUCTEMbI IIPU PELICHUU 3a/ad JPYyrux
y4eOHBIX MPEIMETOB;

o BBITOJIHATE OILIEHKY MPaBAONOJ00US Pe3ylbTaToOB, MOJy4aeMbIX MPHU PEIIEHUN Pa3TUUHBIX
ypaBHEHUH, HEPABEHCTB U X CUCTEM IIPU PELICHUH 33134 IPYTUX yU4eOHBIX MPEAMETOB;

J COCTaBJIATh M peIlaTh YpaBHEHHs M HEPAaBEHCTBAa C MapaMeTpaMy NpU PEIHICHUH 3a/ad
JPYrux y4eOHBIX MPEIMETOB;

. COCTaBJISATh YPABHEHNE, HEPABEHCTBO UJIM UX CHCTEMY, OIMCBIBAIOIINE PEAJIBHYIO CUTYALIHIO

HJIN NPUKIIAAHYIO 3aa1y, HHTCPIIPECTUPOBATL IMOJTYUCHHBIC PC3YJIbTAThI.



DyHKUUHA

J CB00OHO OmNEpUPOBATH TOHATHSAMH: 3aBHCUMOCTh, (YHKIMOHAIbHAs 3aBUCHUMOCTH,
3aBHCHMAs U HE3aBUCUMas NEpEMEHHbIE, (PYHKIIHS, CIIOCOOBI 3a1aHusl (HyHKIUHU, apryMEHT U 3HAYCHUE
¢byHKuuu, 00IacTh ONpEAETCHUS UM MHOXKECTBO 3HA4YeHHs (YHKUWHU, HYTU (YHKLIUHU, TPOMEKYTKU
3HAKOMOCTOSIHCTBA, ~ MOHOTOHHOCTh  ()YHKIMH, HauOoibllee W  HAaUMEHbIIEe  3HAYCHUS,
YEeTHOCTB/HEYETHOCTh (DYHKIMH, TEPUOAWYHOCTh (GYHKIUH, Tpapuk (yHKINUH, BEpPTUKAIbHAS,
TOpPHU30HTANIbHAS, HAKIIOHHASI ACUMITTOTHI; Tpa(uK 3aBUCUMOCTH, HE SIBIISIONIeHCs (QyHKINEH,

. CTpOUTh Tpaduku GyHKIHA: THHCWHOUW, KBaPATUIHOM, IPOOHO-TUHCHHOHN, CTCTICHHOH TTpH
Pa3HBIX 3HAYEHUSAX TIOKA3ATENS CTENEHHU, y = |x|;

J HUCIIOJIL30BaTh NpeoOpa3oBanus rpapuka QyHKUMU y = £ (x) I HOCTPOEHHS IpadukoB
GyHKUMA y = of (kx+b)+c

o aHaJM3UPOBATh CBOICTBA (GYHKIMI U BUJ rpadka B 3aBUCIMOCTH OT TapaMETPOB;

J cBOOOTHO OTIEPHPOBATH TOHSATHSIMH: MOCTIeIOBATEIHHOCTD, OrpaHUYeHHas
MOCIIEIOBATEIbHOCTh, MOHOTOHHO Bo3pacTaromiasi (yObIBaromasl) IMOCIEA0BATEIBHOCTD, —IPEel
MOCIIEIOBATEIILHOCTH, apupmMeTnyecKas nporpeccus, reoMeTprIecKas nporpeccus,
XapaKTEepUCTUYECKOE CBOWCTBO apu(METHUYECKOH (TeoMeTpUUYECKO) MpOrpeccuu;

J WCTIOJh30BaTh METOJI MAaTEeMAaTUYeCKON WHIYKIMH IS BBIBOJA (OPMYII, JTOKa3aTeIbCTBA
PaBEHCTB W HEPABEHCTB, PEIICHUS 3a/1a4 Ha JIEIUMOCTB;

J WCCIIEIOBATh MOCIIEI0BATEIFHOCTH, 3aJJaHHBIE PEKYPPEHTHO;

. pemaTh KOMOMHHPOBAaHHBIE 33/1a49H HA apU(METHIECKYIO i TE€OMETPUIECKYIO IIPOTPECCHH.

B noBceqHeBHO¥ KM3HU ¥ TPU U3YYEHHUH PYTUX NMPeAMETOB:

J KOHCTPYUpPOBaTh M WCCIENOBaTh (PYHKIMH, COOTBETCTBYIOIIME pEaJbHBIM MpolleccaM |
SBIICHUSIM, HWHTEPIPETHPOBATh TOJYYEHHBIE pPE3YyINbTaThl B COOTBETCTBHH CO  CICIUPHKON
HCCIIElyEMOTr0 TpoLiecca Ui SBJICHUS;

J HCIOJIb30BaTh T'paMKH 3aBUCUMOCTEH JUIsl CCIIEI0BAHMSI PEATIbHBIX IIPOLIECCOB U SIBJICHUM;

o KOHCTPYUpPOBaTh M HCCIENOBaTh (YHKIUM IpU pPELICHUHM 3a1ad Jpyrux ydeOHbIX
IIPEIMETOB, UHTEPIPETUPOBATh MOJIYYEHHBIE PE3YJIbTaThl B COOTBETCTBUU CO CHEUU(PUKONW ydyeOHOro
npeaMera.

CraTncTUKa U TeOpHsi BEPOATHOCTEM

J CB0OOAHO oOmepupoBaTh MOHATUSAMHU: CTOJOYATble M KPYrOBblE AHMArpamMmbl, TaOIMIIbI
JAHHBIX, CpefiHee apudMeTHueckoe, MearaHa, HanboJIblIee U HaUMEHblIee 3HaueHHUs BBIOOPKH, pazMax
BBIOOPKH, AUCHEPCUS U CTAaHJIAPTHOE OTKIIOHEHUE, CllyyaiiHas N3MEHYUBOCTb;

. BBIOMpaTh Hambojee YAOOHBIH crmoco0 mpeacTaBieHUs HHPOPMAIMM, AICKBATHBIA €e
CBOWCTBAM H IEJISIM aHAJIN3a,

o BBIYUCIIATh YACIIOBBIC XapaKTEPUCTUKU BHIOOPKH;

o CBOOOJTHO OIEPUPOBATH TMOHATHAMU: (AKTOPUAT YHUCIA, I[EPECTAHOBKH, COYCTAHUS WU
pasmelneHus, TpeyrojbHuk [lackais;

. CBOOOJIHO OIEPUPOBATH MOHITUSMU: CIYYalHBIA OIBIT, CIy4alHBIA BBIOOP, WCIIBITAHUE,

QJICMCHTAPHOC CHy‘I&ﬁHOC COOBITHE (I/ICXO,Z[), KIIaCCHUYCCKOC OIIPCACICHUC BCPOATHOCTU cnyqaﬁHoro
CO6LITI/I$[, OIICpalrn Hall CHy‘l&ﬁHHMH CO6LITI/I$IMI/I, OCHOBHBIC KOM6I/IHaT0pHBIe (I)OpMYJ'ILI;

L4 CBO6OI[HO OIICPUPOBATL ITOHATHAMM: CﬂyqaﬁHBIﬁ OIIBIT, CHy‘I&ﬁHHﬁ BbI60p, HUCIIBITAHUC,
QJICMCHTApHOC CHy‘I&ﬁHO@ CcOOBITHE (I/ICXO,Z[), KIIACCUYCCKOC OIIPCACIICHUEC BCPOATHOCTU CHy‘l&ﬁHOFO
CO6LITI/I$I, onepanru Hax CJ'Iy‘lB.fIHBIMH CO6LITI/I$IMI/I, OCHOBHBIC KOM6I/IH8.TOpHBIe (I)OpMy'J'ILI;

J 3HATh MPUMEPHI CIIyYailHBIX BETMYMH, U BBIYUCIIATh UX CTATUCTHUECKUE XapaKTepUCTUKH;

J UCIOJb30BaTh ()OPMYIIbl KOMOMHATOPUKH MPHU pEIIEHUH KOMOMHATOPHBIX 33/1ay;

o pelaTh 3a/1a4y Ha BHIYMCIIEHUE BEPOSITHOCTH B TOM YHUCIIE C UCTIOJIb30BaHUEM (DOPMYIIL.

B noBcegHeBHOM KU3HM M NIPH U3YYCHUH JPYTUX NPEIMETOB:

J MPECTaBIATh HH()OPMAIHIO O PEAbHBIX Mpolieccax U SBJICHUSIX COCOOOM, aIeKBaTHBIM €€
CBOMCTBaM U LIEJIH UCCIIEIOBAHUS;

J aHAJM3UPOBATh U CPABHMUBATH CTATHCTUYECKUE XapaKTEPUCTUKH BBIOOPOK, MOJYYEHHBIX B

IIPOLIECCE PEIIECHUs NPUKIAIHON 3aJa4, U3YYEHHUs PEAIbHOTO SIBJICHUS, PEIICHUs 3aJaud U3 IPYTHUX
y4eOHBIX MPEIMETOB;



L4 OLCHUBATb BEPOATHOCTD PCAJIbHBIX COOBITUH U SBJICHUH B PAa3JIMYHBIX CUTyalUAX.
TekcToBBIE 3aJavdu

J Pemrate nmpocThie U CIOXKHBIC 33741, a TAKXKE 3214l MOBBIIICHHONW TPYTHOCTH U BBIIACISTH
HX MaTEMATUYECKYIO OCHOBY;

J pacrno3HaBaTh pa3Hble BUAbI U THUIIBI 33/1a4;

J WCIIOJIb30BaTh pPa3Hble KpATKHE 3alHCH KAaK MOJENIM TEKCTOB CIIOKHBIX 3a7ad W 3ajaad

MOBBIIICHHON  CJIOKHOCTH A1 IOCTPOCHUA IIOMCKOBONl CXEMBEI H peumiceHus 3aaad, BI>I6I/IpaTI)
ONITUMAJIBHYIO JJIA paCCManI/IBaeMOf/'I B 3a1a4€ CUTyalluh MOJACIIb TCKCTA 3a/1a4u,

o pasnuyath MOJENb TEKCTa U MOJENb PEUICHUs 3aJauyd, KOHCTPYUpOBaTh K OJHOW MOJENH
pEeLIeHUs CIOXKHBIX 3a7a4 pa3Hble MOJIENIH TEKCTa 3ajauu;

J 3HATh M MPUMEHSTH TPU CIIOCO0a MOMCKa pelIeHus 3a1a4 (0T TpeOOBaHMS K YCIOBUIO U OT
ycIoBHsl K TpeOOBaHNI0, KOMOMHUPOBAHHBIN);

o MOJENIUPOBATH PACCYKIACHUS MPU OUCKE PEIICHUS 3a/1a4 C TOMOUIbIO Tpad-CXEMBbI;

J BBIJICIISATh ATAIbBI PELICHUS 3a/1a4H U COJIep KaHNEe KaXA0ro JTarna;

J yMEThb BBIOMpPATh ONTHUMAJIbHBIM METOJ pelIeHHs 3aJadd U OCO3HaBaTh BHIOOP METOAA,
paccMaTpuBaTh pa3IMYHbIE METO/Ibl, HAXOUTh Pa3HbIE PEIICHUS 3a/1a4H, €CIIM BO3MOXKHO;

o aHAJIM3UPOBATh 3aTPYIHEHUS IIPU PEILICHUH 3aj1ay;

o BBINIOJIHATh PA3JIMYHbIE MPEoOpa3oBaHUs MPEUIOKEHHONW 3a/laui, KOHCTPYHMpPOBAaTh HOBBIE
3aJlauM U3 IaHHOM, B TOM YuCIlie OOpaTHBLIE;

. MHTEPIPETUPOBATh BBIYUCIUTENbHBIE pPE3YJIbTaThl B 3ajJaude, HCCIENOBaTh IOJy4EHHOE
peleHue 3a/1a4u;

J U3MEHSATHh YCJIOBHE 3ajau (KOJMYECTBEHHbIE WJIM KauyeCTBEHHbIE HAaHHBIE), HMCCIEI0BaTh
M3MEHEHHOE NPeoOpa30BaHHOE;

o aHAJIM3UPOBATh BCEBO3MOXKHBIE CUTYallMd B3aMMHOTO DACIOJIOKEHHUS ABYX OOBEKTOB U

W3MEHEHHE HUX XapaKTePUCTUK MPU COBMECTHOM [BUKEHUHM (CKOPOCTh, BPEMs, PACCTOSHUE) MPHU
pElIeHNH 3a/1a4 Ha JBI)KEHUE JBYX OOBEKTOB KaK B OJJHOM, TaK U B MPOTHBOIIOJIOKHBIX HAIIPABICHUSAX,
KOHCTPYHPOBATh HOBbIE CUTyallMl HA OCHOBE M3MEHEHUS YCIOBHI 3a/1a4Ml MPHU ABHKEHUU TIO PEKE;

L4 HUCCII€a0BaTh BCEBO3MOXXHBIC CHUTyallUd IIpW PEIICHHUM 3aaad Ha JABMIKCHHE II0 PCEKE,
paccMaTpruBaTh Pa3sHbIC CUCTEMBI OTCUECTA,

L4 peuaTtb pa3HOO6p33HBIe 3aJa41 «Ha 4acCTu»,

L4 peuatb U 000CHOBBIBATH CBOE pe€uiCHue 3aaa4d (BBII[CJ'I?ITB MAaTCMAaTHYCCKYIO OCHOBy) Ha
HaXO0XXJACHUEC YaCTH YUCJia U YrCJIa 110 €ro 4aCTh Ha OCHOBEC KOHKPETHOI'O CMEICJIa ,Z[pO6I/I;

L4 O0OBACHATH HUACHTUYHOCTD 3aJ1a4 Pa3HbIX TUIIOB, CBA3BIBAIOIIHNX TPU BCIIMYHMHBI (Ha pa60Ty,

Ha IIOKYIIKHM, Ha I[BI/I)KGHI/IC), BBIACIIATh 3TH BCIIWYHMHBI U OTHOIICHUA MCXKAY HUMU, IPUMCHATH UX IIPU
PCUICHHHU 3a/la4, KOHCTPYUPOBATH COOCTBEHHEIE 3a7a4 YKa3aHHBIX THUIIOB;

L4 BJIaACTb OCHOBHBIMH MCTOAAMH PCIICHUA 3ada4 Ha CMCCH, CIUIaBbl, KOHLOCHTPALHWH,
HCIIOJIb30BATh UX B HOBBIX CUTYallHAX 110 OTHOLICHUIO K H3YUYCHHLIM B IIPOLCCCC O6y‘IeHI/I$I;

L4 peulaTh 3aJadyd Ha IPOLCHTbI, B TOM YHUCIIC, CJIOXKHBIC IIPOLCHTHI C O6OCHOB8.HI/ICM,
HCIIOJIb3Y: pAa3HbIC CHOCO6H;

L4 peuiaTh JOIMYCCKHC 3aJadu Pa3sHbIMHU CHOCO6aMI/I, B TOM 4YHCIIC, C OBYMA 0J0KaMH H C
TpEMA onoxamMu JaHHBIX C IIOMOIIIBIO Ta6J'II/II_I;

L4 peuiathk 3aa4yu I10 KOM6I/IH8.T0pI/IKe H Teopuu BepOHTHOCTeﬁ Ha OCHOBEC HCIIOJIB30BAaHHUA
HU3YUCHHBIX METOI0B 1 000CHOBBIBATh PCHICHUC,

L4 peuiaTh HECJIOKHBIC 3a1a4U 110 MaTeMaTHYEeCKOM CTaTUCTUKE;

L4 OBJIAICTb OCHOBHBIMH MCTOJaMH  PCHICHUSA  CHOXKCTHBIX  3aJad: apH(l)MeTquCKHﬁ,

anreOpandeckuii, rnepeGOp BapHaHTOB, F€OMETPUUECKHUI, TpapuuecKuii, MPUMEHATh WX B HOBBIX IO
CPaBHEHHUIO C U3YYEHHBIMU CUTYaLMSIX.

B noBcegHeBHOM KU3HM M NIPH U3Y4YCHUH JPYTUX NPeIMETOB:

. KOHCTPYMpPOBaTh HOBBbIE JJI JAHHOW 3aJayd 3aJauyHble CUTyallud C Y4YETOM pEeaJIbHbIX
XapaKTepUCTHK, B YACTHOCTH, NPH PEIICHUH 3a/1a4 Ha KOHLEHTPAIUH, YIUTHIBATh IUIOTHOCTH BEIIECTBA;
pemars U KOHCTPYHUPOBaTh 3a/Jadyl HA OCHOBE PACCMOTPEHHs PEABHBIX CUTYyallud, B KOTOPBIX HE
TpeOyeTcsl TOUHBIA BEIYUCIUTENbHBIN pe3yIbTarT;



. peuaTh 3a/1a4i Ha JIBM>KCHME 110 PEKE, paCCMaTpHUBasi Pa3HbIE CUCTEMBbI OTCUETA;

KOHCTPYHPOBATh 3a/Ia4HbIC CUTYallUHU, IPUOIHKEHHBIE K PEAbHON JeCTBUTEILHOCTH.

Hcropust MaTeMaTHKHU

. [IoHnMare MaTeMaTUKy KakK CTPOr0 OpPraHW30BAaHHYIO CHCTEMY HAy4dHbIX 3HAaHHUW, B
YaCTHOCTHU BJIAJIETh MPEICTABICHUAMU 00 aKCHOMAaTHYECKOM IOCTPOCHUH T'€OMETPHH M NEPBUUYHBIMH
IIPEACTABIICHUAMHU O HEEBKIINJOBBIX T€OMETPUSIX;

. paccMarpuBaTh MaTE€MaTHKy B KOHTEKCTE HCTOPMM Pa3BUTHs LUBWIN3ALUU U HUCTOPUU
pa3BUTHUS HAyKH, IOHUMATh POJIb MaTEMATUKU B pa3Butun Poccun.

Metoabl MATEMATHKH

. Bnagerp 3HaHUSAMU O pa3IMUHBIX METOJIaX 0OOCHOBAHMSI U OIIPOBEPIKEHUSI MaTEMaTHUYECKUX
YTBEPKACHHUM U CAMOCTOSITEIILHO IIPUMEHSTH UX;

. BJIAJICTh HAaBBIKAMM AHAJIM3a YCIIOBUS 3aJa4d U OIPENEICHUS MOAXOIALIUX Ul pEUICHUs
3aJ1a4 U3y4eHHbIX METOJ0B UM UX KOMOWHAINI;

. XapaKTepPHU30BaTh MPOU3BEACHHS UCKYCCTBA C YYETOM MATEMAaTH4YECKUX 3aKOHOMEPHOCTEN B
IIPUPO/JIE, UCIIOJIB30BATh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B CAMOCTOSITEIbHOM TBOPYECTBE.

3. Conep:xanue yueOHOro npeamera.

8 kuacc

Apudmernka

HarypajbHble yuciaa. Jlemumocts HaTypalibHBIX uncel. [IpusHanue genumocty Ha 2, 3, 4, 5, 9,
10, 11. IIpocteie u cocraBHble yucia. OcHOBHas Teopema apudmeTuku. beckoHeYHOCTh MHOXKECTBa
MPOCTHIX uncen. PaznoxkeHne HaTypabHOTO YHCIIa Ha TPOCTHIE MHOKHUTEIIH.

HauGonpmmii o0mmii nenuTens 1 HauMeHblnee ooiee kpatnoe. AnroputM EBkinuza.

Ieanle yncaa. JleaeHne ¢ OCTaTKOM.

Paunonasabnbie yncsa. CTeneHb C [eIbIM MoKazaTesneM. 3agaya u3MepeHus BeTnunH. Eqununa
n3mMepeHus. M3MepeHue OTpe3KOB: €IMHUYHBIN OTPE30K, mpoliecc u3MepeHus. OOmas Mmepa IBYX
oTpe3koB. COn3MEpUMOCTbh U1 HECOU3MEPUMOCTh OTPE3KOB. CBS3b MEXAY COM3BMEPUMOCTBIO OTPE3KOB U
OTHOIIIEHUEM X JUTMH. HeconsMepuMocTh AMaroHajiv KBaapara ¢ €ro CTOPOHOM.

[IpencraBnenne paMOHATBHOTO YKCIIA B BUJE OCCKOHEUHOM MEPHUOINYECKON TECATUYHON JIPOOH.
[IpencraBnenne 6€CKOHEYHOMN IEPUOAUUECKON IECATUIHOMN ApoOU B BUIE OOBIKHOBEHHOM.

JeiicTBUTeIbHBIE YncIa. beckoHeuHas aecsTuyHas IpoOb KaK pe3yjbTaT U3MEPEHHsS OTpe3Ka.
JleficTBUTENbHBIC YKMClIa KaK OECKOHEYHbIE necsATUYHble apobu. [lepmommyeckue mecsTUYHBIC APOOH.
[Tpumepbl 66CKOHEUHBIX HEMEPUOANYECKUX NCCATUIHBIX Jpo0eit. CBOMCTBAa MHOYKECTBA JICHCTBUTEIIBHBIX
ypcen. Pemenue ypaBHeHus x> = 2 BO MHOKECTBE PAI[MOHANBHBIX U BO MHOXKECTBE JICHCTBUTEIBHBIX
yucen. ApupMeTHIECKU KBaPaTHBIN KOPEHb.

[lonsitue 00 wuppanuoHanbHOM uwucie. VppaluoHambHOCTH YHCIA J2. Hecsatuunoe
NpUOIMKEHNE UppAlMOHANBHBIX uncen. HaxoxaeHne npuOimkEHHOTO 3HaAU€HUS KOPHS C TTOMOIIBIO
Kanpkynsaropa. CTanaapTHbIN BU uncia. M3mepenus, npuOamKkeHus, OleHKH.

Anreopa

Anredpanyeckue BbIpa:keHusi. CBOMCTBa CTENEHEW ¢ IeNbIM IMokazareneM. Teopema Buera.
PaznoxeHnue kBagpaTHOro TpEéXwieHa Ha JIMHEHHBIE MHOXKUTEIH. Asredpandeckast Apoos. CokpaiieHue
npooeit. JleiictBus ¢ anreOpandeckuMu apobsmu. IlpencraBienue npodu B BHJE CyMMbI ApoOeit ¢
WCIIOJIb30BAHMEM METOJa HEOMpeNeNEHHbIX KOod(pUIMeHToB. PannoHanbHble BBIPAKEHUS H HUX
npeoOpazoBanus. CBOWCTBA KBaIPATHBIX KOPHEH U UX MIPUMEHEHNE B BHIUMCICHHSIX.

YpaBuenusi u HepaBeHcTBa. KBangpatHoe ypaBHeHHE: (opMmylna KOpHEH KBaJpaTHOTO
ypaBHeHUs. Pemienne panuoHanbHbIX ypaBHeHUU. [IpuMepsl pelieHns ypaBHEHUN BBICIIUX CTEMEHEH;
METOJIbl 3aMEHbl MEPEMEHHOM, PA3J0KEHWE Ha MHOXHUTENH. YPaBHEHHE C JBYMsS IEPEMEHHBIMHU.
[IpuMepsl pemieHUs HEIUHEWHBIX cucTeM. [Ipumepbl pelleHHs HEIMHEHWHBIX YpaBHEHHUM B LIEJIBIX
yucnax. HepaBeHcTBa ¢ oHONM nepeMeHHOU. Penienue HepaBeHCTB. JIMHElHbIE HEPABEHCTBA C OJHOM
MEepeMEeHHON M uX cucTembl. KBajapaTHble HepaBeHCTBA. J[poOHO — palMioHalIbHBIE HEPABEHCTBA.
HepaBenctBa, copepxaliie nepeMeHHYI0 M0 3HAKOM MOJysl. YKMCIIOBbIe HEPABEHCTBA U UX CBOMCTBA.
Jloka3aTenbCTBO YHMCIOBBIX W anreOpandecKux HepaBeHCTB. Ilepexon OT cioBecHOW (OpMYyITHPOBKH



COOTHOIIEHUI MeXIy BeIMYMHAMU K anreOpanueckoil W oOpaTHO. PemieHwe TEKCTOBBIX 3a/1a4
anreOpandeckuM CrocoOoM.

Yucaosbie pynkuun. O6macTb onpeaenacHus u o0nacT 3HaueHni Gpynkuuu. Yrenue rpadukon
¢byuknwmii. [IpeodpazoBanue rpadukoB GYyHKIMIGO pacTsHKeHHE, CKATHE, TapauIeIbHBINA MEPEHOC B0

oceil koopaunHar. I['padpuk ¢yHKIIN y:\/; . JpobGHO — nuHedHas ¢GyHKUMA U €€ TpaduK.
Hcnonb3oBanue rpadukoB GyHKIUHN U1 pelieHHs] ypaBHEHUN U CUCTEM.

Koopauuatel. UncnoBbie MPOMEXYTKH: HHTEPBAII, OTPE30K, JIyd. ['padudeckast naTepiperanus
YPAaBHEHUH C JBYMs IIEPEMEHHBIMHU U UX CUCTEM.

DJIeMeHTBhI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEN.
MHuo:kectBa W koMOumHaTopuka. OObeIMHEHHE U TEpeceYeHUE MHOXKECTB. BiaummHoe
O/JIHO3HAYHOE COOTBETCTBHE. 3aMKHYTOCTb MHOXECTBA OTHOCHUTEJIBHO OIEpallid  CJIOKEHUSA
(YMHO>XEHUS, JENCHUs, BEIYUTaHUs ). YHCIIO IEeMEHTOB OOBEAMHEHUSI U TIEPECEUCHUS IBYX KOHEYHBIX
MHOXkecTB. lloHsTne o MontHocTH MHOXeCTB. [IpuHiun {upuxie.
Crartucrtuyeckue qanuble. IHTepBanbHbIi psin JaHHBIX. OTHOCUTENBHASI YaCTOTa BAPUAHTHI.

9 kiacc
Apudmernka

HeiictBurenbHble yucaa. Kopenb n-oil crenenn. CreneHb ¢ palMOHAJIbHBIM IMOKA3aTENIEM.
W3mepenne yrnos. Pamman. Panmannas wmepa yrma. CHHYC, KOCHHYC, TaHI€HC M KOTaHIEHC
MIPOM3BOJIBHOTO yIJla (B rpajycax U B pajJiMaHax).

Aunreopa

AnredOpandyeckue BbIpa:keHusl. JleneHre MHOrowieHa ¢ OCTaTKOM. J[€IMMOCTh MHOTOYJICHOB.
Teopema be3dy um €€ cneacTtBue O ACIMMOCTH MHOTOWIEHAa Ha JUHEWHBbIM JBywieH. CTeneHb C
palMoHAIBHBIM TOKa3aTenieM W e€ cBoiicTBa. CBolicTBa apu(MeTHUecKMX KOpHEH n-OM CTETCHH.
CpoiicTBa cTemeHell ¢ panMOHAIBHBIM TokazaTeneM. [IpeoOpazoBaHue BbIpaXXEHHH C paJuKaiaMd U
CTENEeHAMU C JpoOHbIM moKkazareneM. OCHOBHBIE TPUTOHOMETpPHYECKHE ToxAecTBa. DopMyIibl
npuBeneHusi. CHHYC, KOCHHYC, TAaHIE€HC JIBOMHOTO U TOJOBUHHOTO Yyria. ToXKJIeCTBEHHbIE
npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BbIpaxkeHuid. [IpeoOpa3oBaHuHe CyMMbl TPUTOHOMETPUYECKHX
¢byukuuii B npoussenenue. [IpeodpazoBanue npousBeieHUs] TPUTOHOMETPUYECKUX (PYHKINI B CyMMY.

YpaBHeHusI M HepaBeHCTBA. YpaBHEHMs, NPUBOAMMBIC K KBaJapaTHbIM. [IpuMmepsl perieHus
ypaBHEHUH BBICHIUX CTENEHEH; METO/IbI 3aMEHBI IEPEMEHHOM, pa3NioKeHNe Ha MHOKUTENH. Bo3BpaTHbIe
ypaBHeHUs. OIHOPOHbIE ypaBHEHHUs. PeleHue panuoHalbHBIX ypaBHEHHWI ¢ mapameTrpoMm. [Ipumepsl
pElIeHUsT UpPpAlMOHATIBHBIX YpaBHEHUH. YpaBHEHHsS C JABYMsS IepeMeHHbIMU. [Ipumepsl penieHus
HEJIMHEWHBIX cucTeM. [Ipumepsl perieHus HEMWHEWHBIX ypaBHEHUN B IeNbIX uuciax. HepaBeHcTBa ¢
onHoi mepemeHHON. Pemenune HepaBeHcTB. KBampatHele HepaBeHCTBa. J[poOHO — palMoHaIbHbBIE
HepaBeHCTBAa. Meton uHTepBaioB. Ilepexon oT crnoBecHOl (HOPMYTUPOBKH COOTHOIIEHUN MEKITY
BENTMYMHAMU K anreOpanyeckoil u o0paTHO. Perienne TeKCTOBBIX 33124 alnreOpandeckuM CriocoooMm.

YucnoBble ¢yukuuu. [IpeobpazoBanne rpadukoB (yHKIMI: pacTsbKeHHE, CxKaTHe,
napajuielbHbIi IEPEHOC BJOJb OCEH KOOPAMHAT, CHMMETPHUSI OTHOCUTENIBHO OCE KOOPJIMHAT U MPSAMOI
y=x. CBoiicTBa (hyHKIHH: YETHOCTh M HEYETHOCTH, BO3pAcTaHUE M YObIBaHWE (MOHOTOHHOCTbH), HYJH
(GYHKIMHM ¥ IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, OTPAaHUYEHHOCTh (DYHKIIMH, HauOOIbIIee U HaNMEHBIIIECe
3HaueHus ¢GyHkuuu. OTpakeHue CBOWCTB (YHKIMM Ha rpaduke. DJIEMEHTaApHOE UCCIEOBaHUE
¢dbyakun. OnemeHTtapueie ¢yHkuuu. KBampartuunas ¢yskuusa, e€ rpaduk. KoopauHaTbl BEpIIMHBI

napabosbl, och cuMMmeTpuu. DyHkuMA y = xu eé rpaduk. IlocTpoenne QyHKIMIA, CBA3aHHBIX C
MojnyneM. [Ipumepsl mocTpoeHus rpaduKOB paluoOHANBHBIX (yHKUuH. Mcnons3oBanue rpadukos
GbyHKUUMH U1 peneHns ypaBHeHUH U cucteM. OyHKIUU y = [x] uy= {x}



YucaoBble mnociaenoBaTebHOCTH. CrocoObl 3aJaHusi YHCIOBBIX IOCIEIOBATEIBHOCTEH.
®opmyna n-ro uneHa. PekyppentHas dopmyna. Yucna dubonauun. Bozpacratoiue u yObIBaronine
(MOHOTOHHBIE) TMOCTENOBATEIFHOCTH. OrpaHWYeHHbIE TOCIEA0BATEIBHOCTH. Apu]MeTHuecKas u
reoMeTpuyecKkas IMporpeccud, (GopMynbl 7n-rO 4YjieHa W CYMMBI 7 TEPBBIX YJICHOB IPOTPECCHU.
Beckoneuno yOpiBaromasi reomeTpudeckas nporpeccusi. [IonsaTue o mnpesesne nociae10BaTeIbHOCTH.

Koopmunatel. ['paduk ypaBHEHHS C [JByMS [E€PEMEHHBIMHU. YPaBHEHHE OKPYKHOCTH.
I'paduueckast vHTEpIpETALUS YPAaBHEHUN M HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CHCTEM.

9J1eMeHTbI JOT'UKH, KOMﬁHHaTOpI/IKI/I, CTATUCTUKHU U TCOPUH BepOHTHOCTeﬁ.

MHo:xecTBa 1 KOMOMHATOpUKa. MeTo MaTemaTnuecko nHAYKIMU. KoMOMHIUpOBaHHbIN
MIPUHLIMIT YMHOKEHUS. UK CII0 31€MEHTOB MPSIMOT0 IPOU3BEICHUSI IBYX MHOXKECTB. YHCII0 OJMHOKECTB
KOHEYHOTO MHO>KeCTBA. YUCIIO k-3JIEMEHTHBIX [T0IMHOKECTB KOHEUHOI'O MHOKECTBA U3 1 DJIEMEHTOB
(uncno coueranuit). Yucno nepecranoBok. [lonsTre BepostHocTr coObITUSA. [loaCcuéT BeposiTHOCTEH
MPOCTEUIITUX COOBITHH.

4. TemaTnyeckoe INIAHUPOBAHUE

8 ki1ace

Ne | Tema KoanuecTBo yueOHBIX YaCOB
1 [loBTOpeHne MaTepuasa 7 Kiacca 6
2 Hpobu 23
3 Ilenpie uncna. JleaumocTs gncen 19
4 HeiictBurenbHble uncaa. KBagpaTHblii KOpeHb 29
5 KBampatHbie ypaBHEHUS 32
6 Hepasencrna 21
7 CreneHp c MEeNbIM MMOKa3aTeleM 14
8 OyHKIUU U rpaduKu 18
9 HToroBoe moBTOpEeHME 8

HTroro 170

9 kJaacce

Ne | Tema KoauyecTBO y4eOHBIX YaCOB
1 QDYHKIINHN, NX CBOWCTBA U rpaduKu 22
2 YpaBHEHUS 1 HEPABCHCTBA C OAHOHN ITepEMEHHOMN 29
3 Cucrempl ypaBHEHHM W CHCTEMBl HEPAaBEHCTB C  JIBYMS 20

IepeMEHHBIMU
4 [locnemoBaTensHOCTH 26
5 Crenenn 1 KOpHU 17
6 Tpuronomerprdeckue QyHKIUN U MX CBOWCTBA 27
7 DneMeHThl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEN 16
8 HtoroBoe noBTOpeHne 13

HTroro 170

S. OGecne4eHHOCTh MAaTEePHAJIBLHO — TEXHUYECKHMMHU U HH(OPMAIIMOHHO — TEXHMYeCKUMH
pecypcamu.

HaumeHnoBaHue 00bEKTOB U CPEICTB IIpumeyanus
MaTepHaIbHO — TEXHHYECKOro odecrevyeHust

KnuroneuatTHasi npogyxuus




IIporpammsl

1. Ilporpamma mno anrebpe s KJIaccoB ¢
yrayOIEHHBIM HW3y4EHUEM MaTEeMaTUKHU
00mIe00pa3oBaTeNbHBIX  YUPSKIACHUA. ABTOp —

cocraButenb U.E. ®eokTucToB

YuyeOHuKH
1. Aunrebpa. 8xi. YueObuuk Maxkaperae FO.H.
2. Aunrebpa. 9xi. Yuebnuk Makaperaes FO.H.

IIpoBepounbie padoThI

1. N.E. deokTUCTOB JnmakTudeckue
MaTepuanibl. 8 K.
2. HN.E. deokTHCTOB JnmakTudeckue

MaTtepuanbl. 9 K.

MeTtoanueckne nocoousi AJsl y4uTeJs

1. H.E. deokTucTOB Metoanueckue
pPEKOMEHIalMU. 8 KII.
2. N.E. deokTHCTOB Mertoanueckue

pEKOMEHIaluH. 9 K

B mporpamMme ompeaeneHbl LEMd M 3a1auM
Kypca, pacCMOTPEHBI 0COOEHHOCTH COJICPIKAHUS
U pe3yiabTaTbl €ro YCBOCHHUA, MNPCACTABJICHBI
COJIepKaHHe oOyueHus MaTeMaTuKe,
TEMaTHYECKOE IUIAaHUPOBAHHE, OIMCaHO
MaTepralbHO - TEXHHYECKOe obecreueHne
00pa30BaTeNIFHOTO Ipolecca.

B ydyeOHukax  mpeiacTaBieH  Marepuail,
COOTBETCTBYIOIINI Iporpamme U
MO3BOJISIOMNN ¢(HOPMHUPOBATH Y IIKOJIHHUKOB
CUCTEMY MaTeMaTHYECKUX 3HAHUH,
HEOOXOIUMBIX JUIsl TPOJOJDKEHUS HW3Yy4eHUS
MaTeMaTHKH, MPEJICTaBlIeHa CUCTeMa Y4eOHBIX
3a/1a4, HANpaBJIE€HHBIX Ha (QOPMUPOBAHUE H
MOCJIEZIOBATEIbHYIO OTPAOOTKY YHHUBEPCATBHBIX
yueOHBIX JEHCTBUI, Ha Pa3BUTHE JIOTMYECKOIO
U ITOPUTMHUYECKOTO MBIILICHMS,
MPOCTPAHCTBEHHOTO BOOOpaXeHUS u
MaTeMaTHYeCKON pedr ydarinuxcs.

[TocoOust comepaT TEKCTBI CaMOCTOSTEIIBHBIX
U KOHTPOJIbHBIX pabOT U MpEeAMETHBIE TECTHI C
BBIOOpPOM TMpaBUIILHOTO OTBeTa. IIpoBepounbie
paboThl COCTaBJICHBI TIO OTACIBHBIM, Hanbosee
BOXHBIM BOINPOCAM M3y4aeMbIX TeM. TecThl
00eCreYnBaOT  MTOTOBYIO CaMOIIPOBEPKY
3HAHWU TI0 BCEM M3YYEHHBIM TeMaM

B mocoGusix packpbIBaloTCs  COJEp)KaHue
U3y4aeMbIX MaTeMAaTUYECKUX MOHATHH, UX
B3alMOCBSI3H, CBSI3U MaTeMaTHKU c
OKpy>Karoleu JIECTBUTEIIFHOCTBIO,
paccMaTpuBaeTcs UCIIOJIb30BaHUE
MaTeMaTHYeCKUX  METOJOB  JJsl  pEIICHUS
yu4eOHBIX W MPAKTUYECKUX 3a]ad, MPUBOAUTCA
MICUXOJIOTUYECKOe u JUIaKTHYECKOE
000CHOBaHME METOJMYECKUX BOIPOCOB U
MOAXO0JI0B K (POPMUPOBAHUIO YMEHUS YUUTHCS.
TeopeTnueckue BBIKIAJKA COMPOBOXKIAIOTCS
CCBIJIKAMU Ha COOTBETCTBYIOLIUE (PparMeHTh
yueOHuKoB. [locobus mis yuutenei copepkar
Haubosee 3pPeKTUBHBIC YCTHBIE YIIPAKHEHUS K
KaXIOMY ypOKYy yueOHHKa. BrlmonHeHue
BKIIOYEHHBIX B MOCOOMS  yHpaXHEHUH
MOBBIIIAET MOTHBAIIMIO, MOOYKIAET y4alIuXcs
pemarb MOCTaBJICHHbBIE y4eOHO —
MO3HABAaTENbHbIE  33Jaud, [EPEeXOJUTh  OT
W3BECTHOTO K HEU3BECTHOMY, pACIIUPATH U
yrayOnsTh 3HaHWS, OCBAWBATh HOBBIE CIOCOOBI
JENUCTBUM.

IleyaTHBIE TOCOOUSA




1. Maremaruka. Kommiekr tabmui mo anrebpe. 7-9
KJ1acc

Kommuiekr  oxBaTbiBaeT  OOJIBIIYIO — YacTh
OCHOBHBIX BOTIPOCOB KaXJOTO Tofa OO0y4eHHsI.
Marepuan  Tabnaui  MO3BOJIIET — HArJISTHO

II0OKA3aThb CMBICJI PAa3JIUYHbIX KAa4ECTBEHHBIX U
IIPOCTPAHCTBEHHBIX OTHOLIEHUM IpeameToB, B
KOMIUIEKT  TaKKe  BKIIOYEHBI  TaOJIUIIBI
CIPaBOYHOIO Xapakrepa.

KomnbrorepHbie H MHGOPMAIIUOHHO

— KOMMYHUKATHBHBIC CPEACTBA

DJIeKTPOHHbBbIE y4eOHbIe TOCOOUs

1. I1IOP

2. 1C O6pazoBanue 4. [llkomna.

3. Marematuka He a8 oTMYHUKOB (3 gucka CD-
ROM) MynbTumenuiiHeiil yueOHbIN Kype i 7-9 KiI.
4. YMK JXuBast MaTeMaTHKa

HNHuTepHer — pecypcbl

http://mon.gov.ru/pro/fgos/

http://www fipi.ru/

http://www.ege.edu.ru/
http://mathege.ru:8080/or/ege/Main
http://www.mioo.ru/ogl.php

http://www.mecme.ru/

http://pedsovet.org/

http://www.etudes.ru/

http://math.mioo.ru/

Jlucku npenHazHAYeHbl I CaMOCTOSITENbHOU
paboThl yyaluxcs Ha ypoKax WiH Jyist paboThl B
JIOMAIIHUX YCIOBHSIX.

TexHuuyeckue cpeacraa

Knaccrast nocka.

MaruutHas nocka.

HNuTepakTuBHas n0cKa

[TepcoHanbHBINM KOMIBIOTEP C IPUHTEPOM.

Sl e e




6. Opraﬂmaum{ TEKYLIEro M MPpOMEKYTOYHOTO KOHTPOJIsA 3HAHUMA

W3 obmiero koaM4yecTBa 4acoB Ha TEMATHUECKUE KOHTPOJIBbHBIC pabOThl OTBOAMTCS 154yacoB: 8§ yacoB — B 8
kinacce u 7 + 4 Cratl' pan —B 9 kiacce.
B 3aBucHMMOCTH OT IMHAMHUKHM M KayeCTBa YCBOCHHUS Marepuala B TCUCHHE Y4eOHOro roga MOKeT ObITh
MPOHU3BECHO MepepacipeaceHue YacoB.
I'padux KoHTpPOIBLHBIX padoT

Kaacc Dopma KOHTPOJISI [ara
8 KouTtponsHas padora Ne 1 «JIpoOm» OKTSIOpb
KonTtponsHas padora Ne 2 «llenbie uncna. Jlenumocts yucem HOSI0Pb

KontponmeHast pabora Ne 3 «JledicTBuUTEenpbHBIE 4YHCHA. | JeKaOpb
KBagpatHblli KOpEHB»

KonTposasnas pabora Ne 4 «KBagpaTHble ypaBHEHUsD) beBpaib
KonTtponsnas pabora Ne 5 «HepaBencta» arpeltb
KonTposasnas pabora Ne 6 «CreneHs C 11eJIbIM TOKa3aTEIeM» anpesb
KonTtponbnas pabora Ne 7 «DyHKIMHU U UX rpadukim Man
Kontponsnas padota Ne 8 «MroroBas» 2-x yacoBas Mail

9 KonTtponsnas pabora Ne 1 «DyHKIMM U UX rpadukm» CEHTIOph
KonTtponbnas pabora Ne 2 «YpaBHEHUS U HEPABEHCTBa» HOSIOpb
KonTtponsHas padota Ne 3 «Cuctembl ypaBHEHUN U HEPABEHCTBY | JIeKaOpb
KonTtponpras padota Ne 4 «[locnegoBarenbHOCTHY deBpaib
KonTposasnas pabota Ne 5 «CteneHu 1 KOpHI» MapT
KonTtpomnbnas pabora Ne 6 « Tpuronomerpruyeckue GyHKIMI» Mau

Kontponbaas pabdora Ne 7 «OneMeHTHI KOMOWHATOPUKHA U | Mai
TEOPUH BEPOSTHOCTH

[Ipeobnanaronue  ¢GopMbl  OopraHu3anuu  ydeOHOW  paboOThl  ydamuxcs:  (QpoHTaIbHas,
UHIUBUAyallbHAsA, TapHas, peke TIpymnmnoBas. B MaHHBIX Kiaccax BEAYIIMMH METOJaMU OO0ydeHHs
MPEAMETY SIBIISIOTCS: TIOMCKOBBINA, 00BICHUTEILHO-MILTIOCTPATUBHBIA M PeNpoayKTHBHBIN. Ha ypokax
WCIIOJIB3YIOTCSA DJIEMEHTBl CIICIYIONIUX TEXHOJOTHM: BHyTpHKiIaccHOW muddepenumanmm, WKT,
310poBbecOeperaromue, 00ydyeHIe B COTPYAHUUYECTBE, JIEKIIHOHHO-3a4ETHOM.

Texkymmii  KOHTPOJIb  OCYLIECTBIISIETCS C  IOMOIIbIO  B3aUMOKOHTPOJIA,  OIPOCOB,
CaMOCTOSITENIbHBIX, TECTOBBIX U KOHTPOJBHBIX pabOT, YCTHBIX W MUCBMEHHBIX MaTeMaTHYECKUX
JTUKTaHTOB, IPAKTUYECKUX padoT.

OCo0eHHOCTH OLICHKH Pe3yJ1bTATOB

OreHka pe3yabTaTOB MPEACTaBIAET COOON OLIEHKY JAOCTHXKEHUS O0O0y4arolUMCs IJIaHUPYEMBbIX
PE3YJIBTATOB 10 MIPEAMETY.

Cucrema OLIGHKM NPEIMETHBIX PE3YJIBTaTOB OCBOEHHUS IPOIPaMMBI C Y4ETOM YPOBHEBOIO
noaxona, npuHaroro B Cranpapre, IpeanoJiaracT BbIACICHHE 0a30BOr0 YPOBHSI JOCTHKEHHM Kak
TOYKHM OTCYETA MPH MOCTPOSHUM BCEl CUCTEMbI OLIEHKM M OpraHM3allid WHIUBHUIyalbHON paboThI C
00yuaronMucs.

PeanbHble nocTKEHHMsT 00y4aromuxcs MOTYT COOTBETCTBOBAThH 0a30BOMY YPOBHIO, a MOTYT
OTJINYAThCS OT HEro Kak B CTOPOHY IPEBBILIEHMS, TaK U B CTOpPOHY HenocTwkeHus. IIpakruka
MOKa3bIBAET, YTO JUIS OMUCAHUS JOCTHXKEHHH 00yyarommxcs 1e1ecooOpa3Ho YCTAaHOBUTH CIICAYIOIINE
[IATh YPOBHEM.

Ba3oBblii ypoBeHb 10CTH:KEHHIT — YPOBEHb, KOTOPBIM IEMOHCTPUPYET OCBOCHHE YUE€OHBIX JEHCTBHIMA
C OINOPHOW CHUCTEMOI 3HaHMU B paMKax auamna3oHa (Kpyra) BbIIENEHHBIX 3a1au. OBnajeHue 0a30BbIM
YPOBHEM SIBJISIETCS JIOCTATOYHBIM JUIS MIPOAOJDKEHHUS 00ydeHHUsl Ha CIEeAyIOoIIel CTyleHn o0pa3oBaHus,
HO He 1o Npo(UIBLHOMY HarpapyieHuI0. JlocTikeHno 0a30BOr0 YpOBHS COOTBETCTBYET OTMETKA «3»




[IpeBbIiieHne 6a30BOr0 ypOBHSI CBHAETEIBCTBYET 00 YCBOCHHUHM OTIOPHOM CHCTEMBI 3HAHWW Ha
YPOBHE OCO3HAHHOTO IPOU3BOJILHOTO OBJAJICHUS YYEOHBIMH JEHCTBHSMHU, a TaKkKe O KPYrosope,
mupoTe (WM M30MpaTenbHOCTH) WMHTEpecoB. llenecooOpa3HO BBIACTUTH CIEAYIONINE BA YPOBHS,
MIPEBBIIIAIONIIE Oa30BbIi:

* IOBBILICHHBII YPOBEHb JOCTHKEHHS TUIAHUPYEMBIX PE3YIbTATOB (OTMETKA «4»);
* BLICOKHI YPOBEeHb JOCTHKeHUSI [IJIAHUPYEMBIX PE3YJIbTaTOB (oT™eTka «5»).

[IoBbIIIEHHBIM W BBICOKMH YPOBHM JOCTHKEHHSI OTJIMYAIOTCS II0 TIOJHOTE OCBOCHUS
IUTAHUPYEMBIX PE3yJIbTaTOB, YPOBHIO OBIQJICHUS YYEOHBIMU JACHCTBUSAMH U CHOPMHPOBAHHOCTHIO
MHTEPECOB K JaHHOU IIpeIMEeTHON 001acTu.

Pemenue o 10CTUKEHUU WIM HEOCTHKEHU U TJIAHUPYEMBIX PE3YyJIbTaTOB WM 00 OCBOCHUM WJIU
HEOCBOGHHMU Yy4YyeOHOro Marepuaja MPUHUMAETCS HAa OCHOBE pE3yJbTaTOB BBIIIOJHEHUS 3aJaHUM
6asoBoro ypoBHs. B mepuon BBenenuss CraHmapTa KpUTEpUH JOCTHKEHHS/OCBOEHHUS Y4EOHOTO
MaTtepuaia 3a1aércs Kak BbllosiHeHHEe He MeHee 50% 3ananuii 6a30Boro ypoBHs win noiyderue 50%
OT MaKCUMaJIbHOTO Oaijia 3a BHIMOJIHEHHE 33 JaHU 0a30BOTO YPOBHS.

HOprI OICHOK MUCBbMEHHbIX paﬁoT o MaTeMaTHuKeE

EnvHbIe HOPMBI SIBJISSFOTCSIT OCHOBOW IIPH OIICHKE KaK KOHTPOJBHBIX, TaK W BCEX IPYTHX
MUCBMEHHBIX padboT 1o Maremaruke. OHM 00ECIEYMBAOT €IUHCTBO TPEOOBAHUN K OOYJArOIIUMCS CO
CTOPOHBI BCEX YUYHTEICH 00pa30oBaTEIILHOTO YUPEXKJICHUS, CPAaBHUMOCTH PE3YyJIbTaTOB OOydYCHUS B
pasHbIX KiaccaX. [IpuMeHsIT 3TH HOPMBI, YYUTENb JIOJDKEH WHIWBHIYAIbHO TOJIXOIHWTH K OIICHKE
KOKJIOW MUCHhMEHHOW PabOTHI ydarierocs, oopamarb BHUMaHUE Ha KadeCTBO BBHITIOJHCHHS paOOTHI B
IIEJIOM, a 3aTeM YK€ Ha KOJIMYECTBO OIMMOOK M Ha UX XapakKTep.

Coxepxanrie 1 00beM MaTepraa, BKIIFOYaeMOTO B KOHTPOJILHBIC TMChMEHHBIC Pa0OTHI, a TAKKE B
3aJaHUsl A TOBCEJHEBHBIX IHCHMEHHBIX  YIPAKHEHUH,  OINpeNesstoTcs  TpeOOBAHUSIMU,
YCTaHOBJIEHHBIMU IIPOTPaMMOIA.

OneHka nDUCBMEHHOW palOTHI OMpeaeiseTcss C y4eToM TMpexae Bcero ee oO0miero
MaTeMaTHYeCKOr0 YPOBHS, OPUTMHAIBHOCTH, MOCIEI0BATEIbHOCTH, JIOTUYHOCTH €€ BBITIOJHEHUS, a
TaKKe Yrciia omuOoOK U HEJIOUETOB U KauecTBa 0opmiieHHs paboTHI.

Ouenka «5» craBuUTCS 32 0€3yKOPU3HEHHOE BBITIOJIHEHHE MHUCBMEHHOW paboThI, T.C.: a) eciu
pelieHre BepHoe; 0) eciu Bce NEHCTBUS U MpeoOpa3oBaHMsl BHIMOJIHEHBI IPaBUIIbHO, 0€3 OIINO0K; BCe
3alKCcH XOJa PEUICHUs PACIONIOKEHBI MOCIE0BAaTEIbHO, a TAKXKE CellaHa MPOBEpKa PELIEeHUsl B TeX
cllydasix, Korja 3To Tpedyercs.

Ouenka «4» craButcs 3a paboTy, B KOTOpOH JOIyIIeHa oJHa (HerpyoOas) ommbOKa WM JBa-TpU
HeZoyYeTa.

Omnenka «3» CTaBUTCS B CIEIYIONINX CIyYasX:

a) ecnu B paboTe uMeeTcs 0JIHa rpy0Oast omulKa 1 He 0oJiee 0 JHOM Herpy0oit omnoKy;

0) MIPU HAJTMYUU OJTHOM rpyOoi OMIKUOKY U OJJTHOTO-/IByX HEJ0YETOB;

B) IIpU OTCYTCTBUU TPYOBIX OUIMOOK, HO MPU HAIMYUHM OT JABYX JO YeThIpeX (HerpyObIX)
OIINOOK;

T) MIPU HAJTMYHMU JIBYX HETPYOBIX OLIMOOK U HE 0oJiee TpeX HEeJ0UETOB;

1) MPHU OTCYTCTBUH OIIMOOK, HO TIPU HAJTMYUU YEThIPEX U OoJiee HEI0YETOB;

e) €CIIM HEBEPHO BBITIOJHEHO HE 00JjIee MOJOBUHBI 00beMa Beeil paboThl.

Ouemca «2» CTaBHUTCi, KOrga 4ucJIO OIINOOK MMpEBOCXOAUT HOPMY, IIPpU KOTOPOM MOXKET OBITh
BBICTABJICHA ITOJIOKUTCIIbHAA OLCHKA, NJIN €CJIM MIPABUJIBHO BBIIIOJIHEHO MCHEC 110/106UHbL BCel pa6OTBI.
Ouemca «1» CTAaBUTCs, €CJIN YUCHUK COBCEM HC BBITIOJITHHUII pa60Ty.

HpuMeltaHue. OHeHKa «5» MoxeTr ObITh IMOCTAaBJICHA, HECMOTPA Ha HAJIMYHUEC OJHOI'O-ABYX
HEAOYCTOB, C€CJIIM YYCHHUK aJl OPUTHMHAIIBHOC PCHICHUC 3aﬂaHHﬁ, CBUACTCIILCTBYOLIEC O C€ro
XopomeM MaTCMaTUICCKOM PAa3BUTHUH.

B cooTBeTcTBHM ¢ 0COOCHHOCTSIMHA MaTeMaTUKH Kak yqe6Horo npeaMeTa OLCHKHU 3a ITUCbMCHHBIC
paGOTLI HUMEIOT OOJIbIIee 3HAYCHUC, YCM OLICHKHU 3a YCTHBIC OTBCTHI U APYIrUC BHUbI pa60T.

HOBTOMy IIpU BBIBCIACHUU HUTOTOBOM OLICHKH 3a YCTBCPTH ((CpCI[HCapI/I(I)MCTI/ILIeCKI/Iﬁ 1o axo»
HCOOIIYCTUM - TaKasd OLICHKA HC OTPaKacT NOCTATOYHO 0O0BEKTHBHO YPOBCHb MOATOTOBKUM W MaTCMa-
TAYCCKOT'O pPAa3BUTHA YUCHHUKA. I/ITOFOBYIO OLICHKY OHNpCAC/IAA0T, B MNCPBYHO OYCPCIAb, OIICHKU 3a
KOHTPOJIbHBIC paGOTBI, 3aTCM - I[PUHHUMAIOTCA BO BHHMAHUC OHICHKH 3a APYruc¢ IMUCbBMCHHBIC U



IpakTu4eckue paboThl, M JIMIIb B TOCIEAHIOI OYepelb - BCE MPOYHE OIEHKH (32 YCTHBIE OTBETHI,
YCTHBIN cUeT | T.1.). [Ip 3TOM yuuTens A0KEH YUUTHIBATh U (PAKTUYECKH YPOBEHb 3HAHUH U YMEHHUN
YYEHHKA Ha KOHELl YETBEPTH.

HroroBas oueHKa 3a TOJ BBICTABIAETCA HAa OCHOBAHMM YETBEPTHBIX OLICHOK, HO TakKkKe C
00s13aTeIbHBIM y4eTOM (PaKTHUUYECKOTO YPOBHS 3HAHUH yUeHHKA Ha KOHEl y4eOHOTro roJa.
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