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IHosicHuTeIbHAA 3alMCKA.

Pabouas mporpamma mo MaTeMaTHKe, MpeaMeTHasi 00JacTh «MaremaTuka W HHPOPMATHKAY,
cocTaB/ieHa Ha ocHoBaHMH PDeaepanbHOro0 rocyJapcTBEHHOro 00pa30BaTeIbHOr0 CTAHAAPTA
OCHOBHOIO o0miero oopasosanus (yrBep:ka¢éH npukazoM MmunoOpHaykm ot 17 nexadps 2010 r.
Nel1897), ¢ yuéTom 0CHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl IIKOJIbI M ABTOPCKOH MPOrpaMMsl 110
marematuke I'.B. Jlopodeera, N.®. llapeiruna, C.b. CyBopoBa, E.A. ByHuMOBHY 1 J1p., COCTaBHUTEIb
T.A. BypmucrpoBa «Anrebpa, 7» M.: Ilpocsemenne, 2011 r.

[Iporpamma cocTaBjieHa B COOTBETCTBHH € TOAOBBIM KAJEHAAPHBIM TIpagUKOM IIKOJbI H
paccuutana Ha 102 ygac u3 pacuera 3 4 B HEIENIO COIMVIACHO OOSA3aTEIbHOM YacTH Y4eOHOIO IUIaHa.
Pabouast nporpamma paccuntana Ha 306 yacoB (34 yueOHbIe HEACIM B KaXKJIOM KJiacce).

1. Ilnanupyemble pe3yabTaThl OCBOEHHUS] YHeOHOT0 NIpeaMeTa.

JIN4HOCTHBIE pe3yJbTaTbl OCBOCHUA OCHOBHOI1 O6pa3OBaT€HbHOﬁ ImporpaMmMbl OCHOBHOT'O O6H.I€FO
O6paBOBaHI/I5{ JOJIDKHBI OTpaKaThb:

1) BocnuTaHue POCCUUCKON TPaKIAHCKOW HMJEHTUYHOCTH: MATPUOTU3MA, YBaXkeHUs K OTedecTBy,
MpOUUIOE M HACTOSUIEE MHOIOHAMOHAJIIBHOIO Hapoaa Poccuu; o0Oco3HaHHWE CBOEM ITHUYECKOU
MIPUHAJJIC)KHOCTH, 3HAHUE UCTOPHH, A3BIKA, KYJIBTYpPhl CBOETO HApOJia, CBOETO Kpasi, OCHOB KYJbTYPHOTO
HacjueAuss HapoJoB Poccuum M 4YenoBeYeCTBA; YCBOCHUE T'YMAHHUCTUYECKHMX, JIEMOKPATHYECKUX H
TPAJAULIMOHHBIX IEHHOCTEH MHOTOHAIIMOHAIBHOIO POCCHICKOr0 OOIIEecTBa; BOCIHTAHHE YYBCTBA
OTBETCTBEHHOCTH U J0Jra nepes PonuHol;

2) ¢opmHupoBaHHWE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIOCOOHOCTH
o0yyJaroImuxcs K CaMOPa3BUTHIO U caMOOOPa30BaHUIO Ha OCHOBE MOTHBALMU K OOYYEHHUIO U IO3HAHHUIO,
OCO3HaHHOMY BBIOOPY U IOCTPOCHUIO AajbHEHIeH MHIAMBUIYAIbHON TpaeKTOpUM 0Opa3oBaHus Ha Oaze
OPUEHTUPOBKH B MHpe mnpodeccuil U Npo(ecCHOHAIBHBIX MPEANOYTEHUH C y4eTOM YCTOMUUBBIX
MO3HABATEIbHBIX MHTEPECOB, a TAaKXKEe Ha OCHOBE ()OPMHUPOBAHUS YBAKUTEIBHOIO OTHOILEHUS K TPYIY,
Pa3BUTHSA ONbITA YYACTHS B COLIMAIBHO 3HAYUMOM TPYJE;

3) ¢dopMupoBaHHE 1EJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOIIECTBEHHOW NPAKTHKH, YYUTHIBAIOIIETO COIHMAIBHOE, KYIBTYpHOE, S3BIKOBOE,
JyXOBHOE MHOT000pasne COBPEMEHHOTO MHpa;

4) q)OpMI/IpOBaHI/IC OCO3HAHHOT'O, YBAXHUTCJIBHOI'O H L[06p0>KenaTean0r0 OTHOILICHHA K APYromMy
YCIIOBCKY, €0 MHCHUIO, MUPOBO33pCHUIO, KYIIBTYPEC, SA3BIKY, BEPC, Fan(HaHCKOﬁ no3unuu, K UCTOpHUH,
KYJIbTYPEC, PCIUTHUHU, TpadulUAM, A3bIKaM, IECHHOCTAM HApOJ10B Poccun u HapOoa0B MHpa;, TOTOBHOCTU U
CITOCOOHOCTH BECTH Auajor ¢ ApyrumMu JJIrOAbMU U JOCTUT'aTh B HEM B3aMMOIIOHUMAHUA

5) ocBoeHHE COLMANIBbHBIX HOPM, ITPaBUJI MOBEACHUS, POJIei 1 POpPM COLMANbHOMN KU3HHU B TPYIIIAX U
cooO1iecTBax, BKIOYas B3POCIbIE U COLUANIbHBIE COOOIIECTBA; y4acTHE B MIKOJIbHOM CAMOYIIPABICHUH U
OOIIECTBEHHON JKM3HM B TpeJesiax BO3PAaCTHBIX KOMIIETEHIMII € Yy4eTOM pEeruoHajIbHbIX,
ATHOKYJBTYPHBIX, COUAIBHBIX U SKOHOMHUYECKUX 0COOEHHOCTEHH;

6) Pa3BUTHUEC MOPAJIBHOI'0 CO3HAHUA U KOMIICTCHTHOCTHU B PCIICHUKU MOPAJIbHBIX HpO6J’ICM Ha OCHOBEC
JIJMYHOCTHOI'O BBI60pa, (bOpMPIpOBaHI/Ie HPAaBCTBCHHBIX YYBCTB U HPABCTBCHHOI'O ITOBCICHMNA,
OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIIIEHHS K COOCTBEHHBIM MOCTYIIKaM;

7) ¢dopmupoBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHWH U COTPYJHUYECTBE CO
CBEPCTHHUKAMHM, JI€TbMHU CTapIlero M MIIJIIEr0 BO3pacTa, B3pOCIBIMU B Ipolecce o0pa3oBaTeNbHOI,
OOIIIECTBEHHO IMOJIE3HOM, yueOHO-HUCCIIe0BATENBCKOM, TBOPUECKOM U APYTUX BUAOB JIEATEIBHOCTH;



8) ¢dopmupoBaHHEe IIEHHOCTH 3J0pPOBOTO M 0€30MacHOro o0pa3a J>KHW3HHU; YCBOCHHE TPaBHII
WHWBUIYAIBHOTO ¥  KOJUIGKTHBHOTO O€30MacHOTO TIOBEJCHHS B YPE3BBIUAMHBIX CHTYaIUsX,
YIpOXKaroLUX KU3HU U 310POBBIO JIFOCH, IPaBUJI IOBEACHUS HA TPAHCIIOPTE U HA 10POrax;

9) dbopMupoBaHHE OCHOB HIKOJIOTMYECKOH KYJIbTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIIJICHUS, DPAa3BUTHE OIbITA JKOJOTUYECKH OPUEHTUPOBAHHON pedIieKCUBHO-
OLICHOYHOH U NMPAKTUYECKOU NEATEIbHOCTH B )KU3HEHHBIX CUTYAI[UX;

10) oco3HaHue 3HAYECHHS CEMbU B JKM3HU YEJIOBEKAa M OOIIECTBA, NMPUHATHE IEHHOCTH CEMEHHOM
KU3HH, YBAKUTEIHHOE U 3a00TIMBOE OTHOIIECHUE K WICHAM CBOEH CEMbH;

11) pa3BuUTHE 3CTETHMYECKOTO CO3HAHUS Yepe3 OCBOCHME XYJIOKECTBEHHOIO HACJIEIUsl HapoOB
Poccun 1 Mupa, TBOpYECKOH AEATENBHOCTH CTETUYECKOTO XapaKTepa.

MeranpeaMeTHbie pe3yJbTAaThl OCBOCHHUS OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO
o01iero o0pazoBaHMs JOKHBI OTPAXKATh:

1) yMeHHe caMOCTOSITENIbHO ONPEAENATh IeNId CBOEr0 OO0y4YeHHSs, CTaBUTh U (OPMYIHPOBATH IS
ceOs HOBbBIE 3a/1a4M B yueOe M MO3HABATENIbHOM JEsITeNbHOCTH, pa3BUBaTh MOTHBBI U MHTEPECHl CBOEH
IM03HABATEILHOM JCSITCIIFHOCTH,

2) yMEHHE CaMOCTOSTEIILHO TUIAHUPOBATh MYTH JIOCTUXKCHUS 1IeJICH, B TOM YKCIIE albTePHATUBHBIC,
OCO3HAaHHO BBIOMpAaTh Hanboee 3 HeKTHBHBIC CLIOCOOBI peIIeHHs YIeOHBIX U MIO3HABATEIBHBIX 33/1a4;

3) yMEeHHE COOTHOCUTH CBOM JIEHCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISATh KOHTPOIb
CBOCH JEATENILHOCTH B MpOIlecce JOCTHKEHHS pe3ylbTara, ONpeAessaTh CIocoObl NeHCTBUN B paMKax
MPEIJIOKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JCHCTBHS B COOTBETCTBUM C
W3MEHSIOLIENCS CUTYallue;

4) ymMeHMe OLleHUBATh MPAaBUIIbHOCTD BBIOJHEHUs Y4eOHOU 3a/1a4M, COOCTBEHHBIE BO3MOKHOCTH €€
pelieHus;

5) BiaJeHWe OCHOBaMH CAMOKOHTPOJS, CAMOOIICHKH, TPHHSATHS PEIICHHH W OCYIICCTBICHUS
OCO3HAHHOTO BbIOOpa B yUe€OHOU UM MO3HABATEIHLHOM JIEATETHOCTH;

6) yMEHHE OmpenesiTh TOHSITHS, CO37aBaTb OOOOINEHMs, YCTaHABIMBAaThH  AHAJIOTHH,
KIIacCU(UIIUPOBATh, CAMOCTOSITENIFHO BBIOMPATh OCHOBAHMS W KPUTEPUH M KIacCH(pUKAIUH,
YCTAHABJIMBATh IPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH JIOTUYECKOE PACCYXKIACHUE, YMO3AKIIOUCHUE
(MHAYKTHUBHOE, IETYKTUBHOE U TI0 AaHAJIOTHH) U JIENIaTh BHIBO/IBI;

7) YMCHHE CO3[1aBaTh, IMPUMCHATbL U Hp606pa3OBLIBaTL 3HAaKH W CHMBOIJIbI, MOACIN U CXCMbI I
pemicHuA yqe6HBIX 1 IMO3HaBaTCJIbHBIX 3a1a4,

8) CMBICIIOBOE UTEHHUE;

9) ymMeHue opraHM30BbIBaTh y4eOHOE COTPYAHMUYECTBO U COBMECTHYIO NEATEIbHOCTh C YUUTENIEM U
CBEpPCTHHKAMM; pPabOTaTh HMHAWBHUIYaJbHO M B TpYIIE: HAXOAUTh oOllee pelleHue U pa3periarhb
KOH(MIMKTHI HA OCHOBE COTJIACOBAHMS MO3UIMHI U yyeTa UHTEPECOB; (hOpMyIHpOBaTh, ApryMEHTHPOBATh
Y OTCTauBaTh CBOE MHEHHE;

10) ymeHre 0CO3HaHHO MCIIOIb30BaTh PEUEBHIE CPEACTBA B COOTBETCTBHUH C 3a/1aueii KOMMYHHKAIIUN
JUIS BBIPQKCHHUSI CBOMX UYBCTB, MBICIEH W MOTpeOHOCTEW; TUIAHUPOBAHUS M PETYISIUU CBOEH
JEATEIIbHOCTH; BJIAJICHUE YCTHOW M MUCbMEHHON PEYbI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEYbIO;



11) dbopmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HMCIOJIb30BAaHUS

MH(POPMaIIMOHHO-KOMMYHUKAIIMOHHBIX  TexHonorud (manmee WKT- kommereHiuu); pasBUTHE
MOTHBAIlMM K OBJIQJICHUIO KYJIbTYpOW aKTUBHOTO MOJB30BaHUS CIOBApSAMU U JIPYTUMH MOUCKOBBHIMHU
cucremamy; (B pea. [lpukaza Muno6puayku Poccun ot 29.12.2014 N 1644)

12) QopmupoBaHue ¥ pa3BUTHE OKOJOTMYECKOTO MBIIUICHUS, YMEHUE TNPUMEHATH €ro B
M03HABATEIbHON, KOMMYHUKAaTUBHOM, COLIMAbHON MTPaKTUKE U MPOPECCUOHATBHON OPUEHTALINH.

IIpenmeTHble pe3yabTaThI

11.5. Maremaruka u uH(opMaTHKa

Wzyuenmne npenMeTHoit obnactu "MaremaTtuka u uH(pOpMATHKA" JOIDKHO O0ECHeUUTh: OCO3HAHHE
3HAYECHHUsI MATEMaTHKH U HHPOPMATUKHU B TIOBCEIHEBHON )KU3HU YEJIOBEKA;

dopMupoBaHHE TPEACTABICHHH O COLMAIBHBIX, KYJIbTYPHBIX M HCTOPHYECKHX (haKTopax
CTQHOBJICHUSI MaTeMaTH4eCKOW HAayKH;

MOHUMAaHHUE POJIM HH(OPMAIIOHHBIX IPOLIECCOB B COBPEMEHHOM MHPE;

dbopMupoBaHHE TPEACTABICHUH O MaTeMaTHKe KaK 4YacTH OOIECYENIOBEYECKOH KYJIBTYpHI,
YHUBEPCAJILHOM S3bIKE HAYKH, TO3BOJISIOIEM OMKCHIBATh M U3y4aTh pPeaibHbIC IPOLECCH U SBICHHSL.

B pesynprare m3ydeHus mnpeaMeTHoil obOnmactu "Matemartnka u uH(pOpMaTHKa' oOyuarommecs
Pa3BUBAIOT JIOTHYECKOE M MATEMAaTHYeCKOE MBIIUICHHE, MOMYJYaloT MPEICTaBICHHE O MAaTeMaTHUECKUX
MOJIETISIX; OBJIAJIEBAIOT

MaTeMaTHYECKUMHU PACCY)KICHHSIMH; ydaTcsl NMPUMEHSATh MaTeMaTHYeCKHe 3HAHUS NpPU PELICHUU
pa3NUYHBIX 33/la4 W OICHMWBATh IMOJYYEHHBIC pPE3YNIbTAaThl; OBJAJIEBAIOT YMEHHSIMHU PpEIICHHS
y4eOHBIX 3a/1a4; pa3BUBAIOT MAaTEMAaTHYeCKyI0 WHTYHIUIO; TOJIy4aroT IMPEJCTABICHHE 00 OCHOBHBIX
MH(OPMAIIMOHHBIX MTPOIIECCAX B PEATbHBIX CUTYaLUsX.

[IpenMeTHble pe3yabTaThl M3y4eHHS MpeAMETHON obnactu "Marematuka u  uH(popmaruka"
OTPaXKaroT:

Maremaruka. Anrebpa. ['eomerpus. Unpopmaruka:

1) dopMupoBaHue NpPECTABIEHUNH O MaTeMaTHKE KAaK O METO/E MO3HaHMs JEHCTBUTEIbHOCTH,

ITO3BOJISIFOIIEM ONUCBIBATH U U3Y4aTh peallbHbIE IPOLECCH] U SBJICHUS: OCO3HAHUE POJIM MAaTEMATUKU
B pa3BuTun Poccun u Mupa; BO3MOKHOCTb IPUBECTH IIPUMEPHI U3 OTEUECTBEHHONW U BCEMUPHOM UCTOpUN
MaTEMaTHYECKUX OTKPBITUH U UX aBTOPOB;

2) pasBuTHe yMEHUH paboTaTh C y4yeOHbIM MaTeMaTHYeCKUM TEKCTOM (aHAJIM3UPOBATH,
U3BJIEKaThb HEOOXOJMMYIO HMH(pOpMAIMI0), TOYHO U TIPaMOTHO BbIpaXaTb CBOM MBICIU C
MIPUMEHEHUEM  MAaTeMaTH4YeCKOW TEPMHUHOJOTMM U  CHMBOJIMKH, TPOBOJUTH  KJIACCU(UKALIUH,
JIOTUYECKHE 000CHOBaHU, JOKa3aTeIbcTBAa MaTEeMaTHUYeCKUX YTBEPXKIEHUMN: OIepUpOBaHUE
MOHATUSIMH: MHOXECTBO, JJIEMEHT MHOXECTBA, IOJMHOXECTBO, MPHUHAJIEKHOCTb, HaX0XJIEHUE
nepeceueHusi, OObEIMHEHUS MOJMHOXKECTBA B IPOCTEHIINX CUTYaIMsIX; PELICHHE CIOKETHBIX 3ajad
pa3HBIX TUIIOB Ha Bce apu(MeTHUeCKue ACUCTBUS; MIPUMEHEHHE CIoco0a TOMCKA pEeIleHHUs 3aJayd, B
KOTOPOM pacCyXJeHHe CTPOMTCS OT YCIOBHUA K TpeOOBaHMIO WJIM OT TpeOOBaHUS K YCIOBHIO;
COCTaBJICHHE IIJIaHA PELICHMS 3a7a4H, BBIJICIICHUE ATAIOB €€ PEIIEHUS, UHTEPIPETalis BEIUMCIUTEIbHBIX
pE3YJIBTATOB B 33/1a4€, UCCIIE0BAHUE TIOJTYUYEHHOIO PEILIEHUS 3a]aul;

HaXOXJEHWE NPOLEHTa OT YHCla, YUCIa MO MPOLEHTY OT HEro, HaXOXJIEHUs MPOIEHTHOIO
OTHOIICHUS [JBYX YHCEN, HAXOXKJEHUS NPOLEHTHOIO CHUXEHHS WIM HPOLEHTHOTO MOBBIIICHUS
BEJIMYMHBI; pEIICHHE JOTHUYECKUX 3ajay;

3) pa3BuUTHE NPEICTABICHUNA O YHCIIE M YUCIOBBIX CHCTEMaxX OT HATYPaJbHBIX J0 JEHCTBUTEIbHBIX
4lCell; OBJIAJICHUE HABBIKAMM YCTHBIX, MMCbMEHHBIX, HHCTPYMEHTAIBHBIX BBIUMCIICHUN: ONEPUpPOBaHUE



MOHATUSAMHM: HATypaJbHOE YHCIIO, I[EJ0€ YHCI0, OOBIKHOBEHHAsI APOOb, AECATHYHAS APOOb, CMEIIaHHOE
YUCJIO, PAllMOHAIBHOE YHCIIO, WPPAMOHATIBLHOE YHCIIO; HMCIOJIb30BAaHHE CBOWCTBA YHUCEN M 3aKOHOB
apu(METUUYECKUX OIepaluii C YWCIaMU TPU BBHITIOJHEHWN BBIYUCICHUN; MCIOJIb30BAaHUE MPHU3HAKOB
nenuMocTd Ha 2, 5, 3, 9, 10 npu BHINOJHEHUN BBIYUCICHUN U PEUICHUU 3a/1a4; BBIMOJIHEHUE OKPYTIICHUS
YHUCeJ B COOTBETCTBUU C MPABWJIAMH; CPABHEHUE YMCEN; OLEHMBAHHE 3HAYEHUS KBAJIPATHOTO KOPHS U3
IIOJIOKUTEILHOTO LIEJIOT0 YHCIa;

4) OBIAJACHHE CHUMBOJBHBIM SI3BIKOM aireOpbl, MPHEMAaMH BBIMOTHEHHS] TOXKICCTBEHHBIX
npeoOpa3oBaHWil BBIPAKEHUHN, PEIICHUS YpaBHEHWH, CHUCTEM YpaBHCHHH, HEPAaBEHCTB M CHCTEM
HEPaBEHCTB, yYMCHHUS MOJCIHUPOBATh pealbHBIC CHUTyallud Ha  S3bIKE  alureOpbl, HCCIEN0BaTh
MIOCTPOCHHBIE MOJCIM C HCIOJIb30BAaHWEM ammapara ajareOpbl, HHTEPIPETHPOBATH MOJyYEHHBIN
pe3yibTaT: BBINOJHEHHWE HECIOXKHBIX MpeoOpa3oBaHWM Uil BBIUMCICHUS 3HAYCHUM YHUCIOBBIX
BBIPOKECHHH, COJEPKALUX CTENEHU C HATYpPaJIbHBIM IMOKAa3aTEJIeM, CTEIEHHU C LIEeJIbIM OTPULATEIbHBIM
MMOKAa3aTeJIeM; BBITIOJHEHUE HECIOXKHBIX MPeoOpa3oBaHMi LENbIX, TPOOHO PAMOHAIBHBIX BBIPAKCHUA U
BBIPOKCHUI C KBAJpPAaTHBIMU KOPHSIMH; PAacCKpbhIBaThb CKOOKH, TIPUBOAHWTH IOJOOHBIE CllaracMele,
HCIIOJIB30BaTh (DOPMYJIIBI COKPAIIEHHOTO YMHOKEHHS;

pellleHre JMHEWHBIX W KBaJpPaTHBIX YPAaBHEHWH W HEPABEHCTB, YpPaBHEHUU U HEPABEHCTB,
CBOJAIIUXCS K JTUHEHHBIM HIIM KBaJIPAaTHBIM, CUCTEM YPaBHEHHI U HEPABEHCTB, H300pakeHUE PELICHHIA
HEPaBEHCTB M UX CUCTEM Ha YHCIIOBOM IPSIMOI;

5) oBnaseHue cHCTEMOH (PYHKIIMOHAIBbHBIX MOHATHUN, Pa3BUTHE YMEHHUS HUCIOIB30BaTh

(GyHKIIMOHATBHO-TpaUUeCKre MPEACTABICHUS I PEIICHUS PA3IMIHBIX MATCMATHYECKUX 3ajad,
JUTSI OTIMCAHMS M aHAJIM3a PEabHBIX 3aBUCUMOCTEN: ONpeIesIeHHE TTOJIOKEHUS TOUYKHU M0 €€ KOOpArHaTaM,
KOOPJMHATHI TOYKH IO €€ IMOJIOKCHHUIO Ha TUIOCKOCTH; HaXOXKJICHHE 10 TpaduKy 3HAYCHUH (QYHKIHUH,
o0JacTh OMpeeNICHUs, MHOXKECTBA 3HA4YCHWH, HyJeH (QYHKIUH, MPOMEKYTKOB 3HAKOIMOCTOSHCTBA,
MIPOMEXKYTKOB BO3pACTaHUS W YOBIBAaHUS, HAWOOJBIIECTO U

HAaUMEHBIIETo 3HauUeHUs GYHKIINH; OCTPOEHUE rpaduKa JIMHEHHON U KBaIpaTUYHOU (PyHKINIA;

omepupoBaHne Ha 0a30BOM ypOBHE TMOHSATHSMHU: TMOCIEIOBATEIbHOCTh, apudmeTnyeckas
Mporpeccusi, T€OMETpUYECKas IMPOTPEeccus; HCIOJIb30BAaHUE CBOMCTB JIMHEHHONM M KBaJpaTUYHOU
GbyHKIUH 1 UX TpaduKOB MPU PELICHUH 33/1a4 U3 APYTUX YIeOHBIX IPEIMETOB;

6) OBIaJIEeHHWE TEOMETPUUYECKUM S3BIKOM; Pa3BUTHE YMEHUS HCIOJIB30BAaTh €ro Il OMUCAHMS
MPEAMETOB OKPYXKAIOIIETO MUPA; PAa3BUTHE MPOCTPAHCTBEHHBIX TMPEJCTAaBICHUN, W300pa3UTETbHBIX
YMEHUW, HaBBIKOB T'€OMETPUUYECKHX ITOCTPOCHHUM: OMEPUPOBAHHME TMOHATUAMH: (QUTypa, TOUKAa,
OTpE30K, TMpsiMasi, Jy4, JIOMaHas, yroj, MHOTOYTOJIbHUK, TPEYTrOJbHUK U UYETBIPEXYTOJbHUK,
MPSIMOYTOJIBHUK W KBaJIpaT, OKPY>KHOCTb U KPYT, IPSIMOYTOJIbHBIN

napajuienenunen, Kyo, map; nu300pakeHue u3ydaeMbiX (UTYp OT PYKH U C MOMOIIBIO0 JTUHEHKH U
LUPKYJIsl; BBIOJIHEHUE U3MEPEHUs JJIMH, PACCTOSIHUM, BETUYUH YIJIOB C MOMOIIBI0 UHCTPYMEHTOB JJIA
WU3MEPEHUH IJIUH U YIJIOB;

7) oBIaJeHHE TMPOCTEHIIMMH CIIOCOOAMH TPEJCTABICHUS W aHAIM3a CTATUCTHYECKUX JTaHHBIX;

dhopMHupoBaHHE TPEACTABICHUH O CTAaTUCTHYECKUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHpPE U O
Pa3IMYHBIX CIIOCO0AX MX HM3YUYCHHs, O MPOCTEUIINX BEPOSTHOCTHBIX MOJIETAX; Pa3BUTHE YMEHUU
W3BJEKaTh WH(OpMaIMio, MPEACTaBICHHYI0 B Ta0nWIlax, Ha JuUarpaMmax, rpadukax, OMMCHIBaTH U
aHAIM3UPOBATh MACCUBBI YMCIOBBIX JAHHBIX C MOMOMIBIO MOJXOAAIIUX CTATUCTUYECKUX XaPAKTEPUCTHK,
WCIIO0JIb30BaTh MMOHMMAHHUE BEPOSTHOCTHBIX CBOWMCTB OKPYXAIOLIMX SIBICHUW NMPU MPUHATUU PEIICHMI:
dbopMUpOBaHHE TIPEACTABICHHUS O CTATHCTUYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTH CIy4yaifHOTO
COOBITHS;, pEIICHNE TPOCTEHIINX KOMOMHATOPHBIX 3a71a4;

OTIpe/IeJICHUE OCHOBHBIX CTATHCTHYECKUX XapaKTEPUCTUK YHCIOBBIX HAOOPOB;

OIICHUBAHUE U BBIYMCIICHHE BEPOSTHOCTU COOBITHS B IPOCTEUININX CITydasiX;

HaJU4Hie MPEACTaBICHUS O PO MPAKTHUYECKH TOCTOBEPHBIX W MAJOBEPOSITHBIX COOBITHH, O pOJH
3aKOHA OOJBIIMX YHCET B MAaCCOBBIX SIBIICHUSX; YMEHHE CpPaBHUBATh OCHOBHBIE CTAaTUCTUYECKUE



XapaKTePUCTHKH, TMOJyYCHHbIE B TMPOIECCe PEIICHHUs MPUKIAIHOW 3a/a4yd, M3YYCHHUS pealbHOTO
SIBIICHWST,

8) pasBuTHE yMEHHUH NPHUMEHSITh H3YUYCHHBIC TOHSTHS, PE3YIbTAaThl, METOABI ISl PEIICHHS
3a/lad  TPAKTHYEeCKOTO XapakTepa © 3aJa4 M3 CMEKHBIX JUCIHUIUIMH C HUCIOJB30BaHUEM IPHU
HEOOXOIMMOCTH CIIPABOYHBIX MATEPUAJTIOB, KOMITBIOTEpA, TOJIH30BATHCS OLECHKOW W MPHUKUAKOW IMPHU
MPAKTUYCCKUX PACUCTAX: PACIIO3HABAHNUEC BCPHBIX U HCBCPHBIX BBICKa3BIBaHI/II71; OLCHUBAHHNC PC3YJILTATOB
BBIYUCICHUN npu PpeHIICHHUU MPAKTHUYCCKUX 3alda4; BBIIIOJIHCHHUC CPAaBHCHUA 4YHCCI B PCaJIbHBIX
CUTYallUsX; KCIIOJIb30BAaHHE YHCJIOBBIX BBIPOKEHHUH IMPH PEIICHWH MPAKTUYCCKUX 3ajJa4 W 3ajad H3
ApYruxX y4eOHBIX IMPEIMETOB; pPEIICHUE MPAKTUYCCKHX 3a/a4 C MPUMEHEHHEM IPOCTEHIINX CBOWCTB
Gburyp; BBHIOJHEHHE TPOCTEHIINX MOCTPOSHHUI M U3MEPEHUH Ha MECTHOCTH, HEOOXOAMMBIX B PEaibHOM
KHU3HH,

9) dopmmpoBaHMe HABBIKOB M YMEHHUW O€30MACHOTO U IEJIeCO00pa3HOTO TOBEACHUS IPHU
pabote C KOMIIBIOTEPHBIMU TMporpaMMamMu ©u B VHTepHeTe, yYMEHHUsS COOJIIOJIaTh HOPMEI
MH(OPMAIIMOHHOMN STHKH U MIPaBa;

BeinyckHUK Hayuutcs B 7-9 kiaccax (4151 HMCHOJIb30BAHUSI B IOBCEJHEBHOH JKM3HH M
o0ecreyeHNsi BO3MOKHOCTH YCIIEIIHOT0 MPOAO0JIKEeHNsI 00pa30oBaHusl Ha 02a30BOM YPOBHe)

DJieMeHTbI TEOPUMH MHOKECTB U MATEMATHYECKOM JIOTUKH

L] OHepI/IpOBaTI) Ha 62130BOM ypOBHe1 IIOHATUAMU: MHOXCCTBO, JJIEMCHT MHOXCECTBA,
MTOAMHOKECTBO, IPUHAICIKHOCTH;

° 3a71aBaTh MHOKECTBA MEPEUYUCICHUEM UX JIEMEHTOB;

° HaXOJUTh MepeceueHue, 00beIMHEHNE, TOJAMHOKECTBO B IPOCTEHILINX CUTYAIIHSIX;

° omepupoBaTh Ha 0a30BOM YypOBHE TIOHATUSMHU: OIpeleieHHe, aKcuoMma, Teopema,
JIOKa3aTeIIbCTBO;

. IIPUBOJUTH IIPUMEPHI U KOHTPIIPUMEPHI JIUIS NOATBEPKICHUS CBOUX BBICKAa3bIBAHUM.

B noBceaHeBHOM KU3HU M NIPU M3YYEHUH APYIUX NPeIMeTOB:

° HCIIOIh30BaTh rpauyecKoe MPeICTaBICHUEe MHOXECTB JIJIsl OIMMCAHUSI PEAIbHBIX MPOIECCOB
U SIBJICHU, TIPH PEIICHUH 33724 JPYTUX Y4eOHBIX MPEIMETOB.

Yucaa

° OnepupoBarh Ha 0a30BOM YPOBHE TMOHATHSIMH: HATypaJIbHOE YHCIO, II€JI0€ YHUCIIO,

OOBIKHOBEHHasl 1po0b, AecATUYHAs ApoOb, cMelIaHHasi ApoOb, pallMOHAIbHOE YHMCIIO0, apu(pMETHUECKU
KBaJIpaTHBIN KOPEHB;

. HCIIOJIB30BaTh CBOMCTBA YMCEN U MPAaBWJIA JEUCTBUN ITPU BBIIIOJHEHNUN BBIYMCIICHHUI;

° WCIOJb30BaTh MPU3HAKU JEeTUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHWM BBIYHMCICHUN U
pEILIEHNN HECIIOKHBIX 3a]1aY;

. BBIIIOJIHATH OKPYIJVIEHUE PAllMOHAIbHBIX YMCENl B COOTBETCTBUHU C IIPaBUIIAMU;

. OLICHUBATh 3HAYECHHE KBAIPATHOTO KOPHSI U3 MOJIOKUTEIIBHOTO LIEJIOT0 YHCIIA;

o pacro3HaBaTh pallMOHAJIbHbIE U UPPALIMOHAIIBHBIE YHCIIA;

o CPaBHUBAThH YUCIIA.

B noBceHeBHOM KU3HU U IIPH M3YYEHHUH APYTUX NPeIMETOB:

. OLICHUBATb PE3YJILTATHI BBIYMCIICHUN IIPU PEILICHUH IIPAKTUYECKUX 3a7a4;

. BBIITOJIHATH CPABHEHUE YHCEIT B PEAIBHBIX CUTYallHsIX;

. COCTABJISITh YMCJIOBBIE BBIPAKEHUS MPHU PEIICHUM NMPAKTUYECKUX 33a4ad U 3a7ay U3 JAPYTHX

y4eOHBIX IPEIMETOB.
ToxknecTBeHHbIE IPeoOpPa3oBaAHUSA

! 3nech u anee — pacnio3HaBaTh KOHKPETHbIE PMMEPHI OOIIMX MOHATHIA 0 XapAKTEPHBIM [IPU3HAKAM, BHIIOJIHATh JACHCTBHS B
COOTBETCTBHUH C OINIPECIIEHUEM U MIPOCTEHITUMH CBOMCTBAMHY MOHATHH, KOHKPETH3UPOBATH IPUMEpaMH OOIINE TOHITHUS.



. BEITIONHATE HECIIOKHBIE MTPe0oOpa30BaHUs IS BBIYUCIICHUS 3HAYCHUH YUCIIOBBIX BBIPAKCHHM,
coJiepKallliX CTENEHU C HATypaJbHbIM MOKA3aTeNIeM, CTENIEHH C IEJIbIM OTPULIATEIIbHBIM [TOKa3aTelIeM;

. BBITIONHATh HECIOXKHBIE MPEOOpa3oBaHMs IENBIX BBIPAKCHUN: pPACKPHIBAaTh CKOOKH,
MPUBOANUTH OAOOHBIE CaracMeble;

. UCIOJIb30BaTh (DOPMYIBI COKpPALIEHHOTO YMHOKEHUS (KBaapaT CyMMBbl, KBaJpaT pPa3HOCTH,
Pa3HOCTh KBAJPATOB) ISl YIPOILEHUS BHIYUCICHUIN 3HAaYECHUN BBHIPAKECHHUI;

. BBITIOJIHATh HECJIOXKHBIE MPeoOpa3oBaHUs JPOOHO-IMHEHHBIX BBIPAKEHUN U BBIPAKEHUU C
KBaJPAaTHBIMU KOPHSIMH.

B noBce1HeBHOI KU3HN U IPH U3YYEHUU JAPYTUX NPeIMETOB:

. IMOHMMATh CMBICJI 3aIIMCH YHCIIA B CTAHIAPTHOM BU/IE;

. OIepupoBaTh Ha 6a30BOM YPOBHE MOHATHEM «CTAHIAPTHAS 3aIUCh YUCIIA.

YpaBHeHHsI M HEPABEHCTBA

. OmnepupoBath Ha 6a30BOM YPOBHE MOHITUAMHU: PABEHCTBO, YUCIIOBOE PABEHCTBO, YpaBHEHHE,
KOPEHb YPAaBHEHUS, PELLICHUE YPABHEHMSI, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO, PELIIEHUE HEPABEHCTBA;

° MPOBEPATH CIPABEIJIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

° pelaTth JUHEHHbIE HEPAaBEHCTBA U HECJIOKHBIE HEPABEHCTBA, CBOSAIIMECS K TUHEUHBIM;

° pelaTh CUCTEMBI HECTIOKHBIX JINHEMHBIX YPaBHCHUI, HEPABEHCTB;

° MIPOBEPSITH, SIBJSETCS JIM IAHHOE YHCIIO PEIICHUEM ypaBHEHUs (HEPAaBEHCTBA);

° peliaTh KBaJipaTHble YpaBHEHUS M0 GopMylie KOpHEH KBaIpaTHOTO YPAaBHEHUS;

° n300pakaTh pelICHUs HEPABEHCTB U UX CUCTEM Ha YUCIIOBOM MPSIMOM.

B noBceHeBHOM KU3HU U IPH M3YYEHHUH JAPYTUX NPeIMETOB:

° COCTaBJIATh W PEIIATh JUHEWHBIC YPABHEHHUS MPU PELICHUM 3a7a4, BOSHUKAKOIINUX B JPYTrUX
y4eOHBIX MpeaMETax.

DOyHKIUH

° Haxoauth 3HaueHne GyHKIIUU 110 33JJaHHOMY 3HAUCHHUIO apTyMEHTa;

° HaxOJUTh 3HAYCHHE apryMeHTa IO 3aJaHHOMY 3HA4YeHHI0 (QYHKIUM B HECIOXKHBIX
CUTYyalHUsIX;

° ONPEACIISTE MOJ0KEHNE TOYKH I10 €€ KOOpJAMHATaM, KOOPAUHATHI TOYKU 110 €€ IOJIO0KEHUIO

Ha KOOPJIMHATHOM TJIOCKOCTH;

. no TpaQuKy HaxOIUTh OOJIACTb OIpeNeNIeHUsl, MHOXECTBO 3HAa4eHUH, HYIM (YHKLHUH,
MPOMEKYTKH 3HAKOIOCTOSHCTBA, IPOMEKYTKH BO3PAacCTaHUs U YObIBaHMs, HauOoblllee U HaMMEHbIIee
3HaYeHUs QYHKIINH;

o CTPOUTH Tpa(UK JTUHEHHON QYHKINHU;

. MIPOBEPSATh, SIBISIETCS JU JaHHBIM rpaguk rpadukKoM 3aJaHHOM QYHKUMM (JTMHEWHOM,
KBaJIpaTUYHOM, 00paTHON MPONOPLUOHATBHOCTH);

o oTpeAeNsATh NPUOIMKEHHbIE 3HAUYEHUSI KOOPAUHAT TOYKU NIepecedeHts rpapuKoB (yHKIIHIA;

. orepupoBaTth Ha 0a30BOM YypOBHE MOHATUSAMH: IIOCIIEIOBATEILHOCTh, apudpMeTHyecKas

IPOTPEcCHs, TEOMETPHYECKask IIPOTPECCHS;

J pemaTh 3a7aud Ha MPOTPECCUH, B KOTOPBIX OTBET MOKET OBITh MOJIYYEH HEMOCPEICTBEHHBIM
noJicueToM 6e3 mpuMeHeHus popmyi.

B noBceHeBHOM KU3HU U IIPH M3YYEHHUH APYIUX NPeIMETOB:

J UCIOJIb30BaTh I'paMKU PEaNbHBIX MPOLECCOB M 3aBUCUMOCTEN ISl ONPEIETICHNs UX CBOMCTB
(HanOonpIIiE W HAMMEHBIIME 3HAYEHHs, NPOMEXKYTKH BO3pAacCTaHUs U YOBbIBaHUS, 00JacTH
IMMOJIOKUTECIIbHBIX 1 OTPULATCIIBHBIX 3HAUCHUI 1 T.H.);

J UCIOJIb30BaTh CBOMCTBA JIMHEHHON (yHKIMM M ee TpaQuK MPH PELICHUH 3a/ad U3 IPYrux
y4eOHBIX TPEAMETOB.

CTaTHCTHKA U TeOpHUs BepPOSTHOCTEH



° NMeTs mpencraBieHWE O CTATHCTUYECKUX XapaKTEPUCTHKAX, BEPOSATHOCTH CIy4ailHOTO
COOBITHS, KOMOMHATOPHBIX 3a/1a49aX;

J pemarb MpocTeine KOMOMHATOpPHBIE 33/Ja4d METOJOM HPSIMOTr0 M OPraHW30BAHHOTO
nepedopa;

o IIPEJCTaBIATh JaHHbIE B BUJIE TAOJIULL, JUarpaMm, rpauKoB;

o YUTaTh MH(OPMAIHIO, IPEJCTABICHHYIO B BUJIE TaOJIULIbl, AUArpaMMBbl, rpaduka;

J OIIpEJIeNIATh OCHOBHBIE CTATHCTUYECKUE XapPAKTEPUCTUKN YHUCIOBBIX HAOOPOB;

J OLIEHUBATh BEPOSATHOCTH COOBITHS B IPOCTEHIINX CITydasiX;

o UMETb MIPEJCTABICHUE O POJIM 3aKOHA OOJIBIIMX YMCET B MACCOBBIX SIBICHUSX.

B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTUX NPEAMETOB:

o OLIEHUBATh KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METOJIOM I1epedopa;

J UMETb MPECTABICHUE O POJIH MPAKTUYECKH JJOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHH;

o CpPaBHUBAaTb OCHOBHbIC CTATUCTHUYECKUE XAPAKTEPUCTUKH, ITOJIyYE€HHbIE B MPOLIECCE PELICHMS
MIPUKJIAIHON 3a/1a4M, U3YUEHUsI pEaJIbHOTO SIBJICHMUS,

J OLIEHUBATh BEPOSATHOCTh PEAIbHBIX COOBITUI U SBJICHUN B HECIOKHBIX CUTYAIUSIX.

TexcroBble 3axaun

J Pemiate HecI0XKHbBIE CIOKETHBIE 33]]a4l Pa3HbIX TUIIOB Ha BCe apu(pMeTHUecKue 1eHCTBYS,

. CTPOUTH MOJIENb YCJIOBUS 3a7aud (B BHJE TaOJIMLbI, CXEMbl, pUCYHKAa WM YpaBHEHUS), B

KOTOPOH J1aHbl 3HAUYEHUS JIBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIIMYMH, C LIEJIbIO IOUCKA PELICHUs 3a1a4H;
o OCYLIECTBIIATh CIIOCOO IIOMCKA PELICHHs 3aJadyd, B KOTOPOM DACCYXKJEHUE CTPOUTCS OT
yCJIOBUS K TpeOOBAHUIO WIIK OT TPEOOBAHUS K YCIOBHIO;

. COCTaBJIATH IJIaH PELICHUS 33/1a4U;

. BBIJICIIATH 3TAllbl PELICHUS 3a/1a4H;

J MHTEPIPETUPOBATh BBIUMCIUTEIbHBIE pE3yNbTaThl B 3ajaye, MCCIEAOBaTh IOJIYyYEHHOE
pelIeHne 3aa4n;

o 3HATh pa3IMyuue CKOpocTel 00beKTa B CTOAYEH BOJIE, MPOTUB TEUEHMSI U IO TEUEHUIO PEKH;

o pelarh 3aJa4i Ha HaX0)KJIEHUE YacTH YNCia U YKUCIIa TI0 €ro 4acTH;

o pelaTh 3a/la4i pasHbIX TUMOB (Ha paboTy, HAa MOKYIKH, Ha JIBUKEHHUE), CBA3BIBAIOIIUX TPH

BEJIMYMHBI, BBIACIATH ATH BEJIUYUHBI U OTHOLIEHHS MEKIY HUMU;

J HaXOJUTh MPOLEHT OT YUCIIA, YUCIIO MO MPOLIEHTY OT HEr0, HAXOUTh MPOLIEHTHOE CHUYKEHUE
WM NTPOLIEHTHOE MOBBIILIEHUE BETNYNHBL;

J pelIaTh HECI0KHbIE JIOTHYECKHUE 3a7aul METOJIOM PacCyKICHUH.

B noscenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

J BBIIBUTATh TMIOTE3bl O BO3MOXKHBIX MPEJENIbHBIX 3HAYEHUSX MCKOMBIX B 33/a4e€ BEIMYUH
(menatb NPUKUIKY).

HcTropust MaTeMaTUKHU

J OnuceiBaTh OTJENbHBIE BBLAAIOIINMECS PpE3yibTaThl, IIOJIyY€HHbIE B XOJIE pa3BUTHUS
MaTeMaTHKHU KaK HayKu;

. 3HAaTh NPUMEPBl MAaTEMATUYECKUX OTKPBITUM M MX aBTOPOB, B CBSI3M C OTEUYECTBEHHOHN U
BCEMHUPHOM UCTOPHUEH;

. IIOHMMATh POJIb MaTEMAaTUKH B pa3Butuu Poccun.

Metoabl MATEMATUKH

. BeiOupare moaxonsmmid  M3y4eHHBIM  METOA Ui pEHIeHUs M3YYEHHBIX  THUIIOB
MaTEMaTHYECKUX 3aj1ay;

. [IpuBoauTH MIPUMEPBI MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B OKpY’KaroIen
NEMCTBUTEIBHOCTH U IIPOM3BEIECHUSAX UCKYCCTBA.



BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCH B 7-9 Kiaccax s o0ecrniedeHusi BO3MOKHOCTH
YCIEIHOT0 NMPOJ0JIKeHUs 00pa3oBaHus HA 0a30BOM M YIJIy0JJeHHOM YPOBHSX

DJIeMEeHThI TeOPUHM MHOKECTB U MATEMATHYECKOI JIOTUKH

J Onepuposamv®  nowamusmu:  onpedenenue,  meopema, — AKCUOMA,  MHOJICECMEO,
Xapakmepucmuky MHONCECMBd, JeMeHN MHOMCeCmsed, Nycmoe, KOHeuHoe U 6eCKOHeUHOe MHOMCeCmao,

I’lOdMHODfC'eC‘m@O, l’lpuHCl@]I@OfCHOCI’I’lb, 6KJIIOY€HUE, pABEHCNBO MHOJHCECMEB,

L4 u3o6pa9fcamb MHOIHCECMEd U ONMHOUEHUE MHOIHCECNE C NOMOULbIO KP)Y206 Qﬁﬂepa;

L4 Ol’lpeaeﬂfll’l’lb npunadﬂleCHocmb oJlemenma MHOoJHceCme), 0OveouHenuo u nepecevyeHuio
MHOoMHCecme,

L4 3a0a6amb MHONCECMBO C NOMOWBIO nepevyucilenHusl 3J1eEMERnIo6, Cl106€CHOc0 ONUCARUA,

L4 onepuposaniv NOHAMUAMU. 6blCKA3bleaHUEe, UCMUHHOCNb U JIOHCHOCMb 6blCKA3bl6AHUA,

ompuyaHue BblCKA3bIBAHUL, ONePayuu HAO BbICKA3LIGAHUAMU: U, UIU, He, YCIOBHblEe BbICKA3bIGAHUS
(umnauxayuu);

o CmMpoums 8blCKA3bIBAHUS, OMPUYAHUSL BbLCKA3bIBAHULL.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

o CMpoUms Yenouku YMO3aKI04eHUll Ha OCHO8E UCNOIb308AHUS NPABUIL JIOSUKU,

. UCNONIBL3068AMb MHOJNCECMBA, ONEPAYULU C MHOICECMBAMU, UX 2paguyeckoe npedcmasieHue
OJ151 ONUCAHUSL PEAIbHBIX NPOUECCO8 U SIGTICHU.

Yucaa

o Onepuposams NOHAMUAMU: MHOICECMBO HAMYPAILHLIX YUCET, MHONCECMBO YENblX YUCe,
MHOICECMB0 PAYUOHANILHBIX YUCell, UPPAYUOHANbHOE HYUCIO, KEAOPAMHbIL KOPEHb, MHONCECMEO
0elicmeUMEeNbHbIX HUCET, 2eOMEMPUYECKas UHMePnpemayus HAmypaibHulX, UYeivlX, PayuOHAIbHLIX,
OeliCmeUmenbHblX Yucej,;

J NOHUMAMb U 00BACHAMb CMbICA NOUYUOHHOU 3ANUCU HAMYPATLHO20 YUCAA,

J 8bINOIHAMb ~ BLIYUCIEHUA, 6 MOM YUCle C UCNOIb308AHUEM HNPUEMO8 PAYUOHATbHBIX
BLIYUCTICHULL,

o 8bINOIHAMb OKPY2lleHUe PAYUOHATILHBIX YUCEN C 3A0AHHOU MOYHOCNbIO;

o CPAaBHUBAMb PAYUOHATbHBIE U UPPAYUOHATbHBLE YUCIA,

. npeocmasiams payuoHaiIbHoe YUCIO0 8 8UOe 0eCAMUYHOU OpooU

. YNOpA004UUBAMb YUCLA, 3ANUCAHHbBIE 8 8UOE 0ObIKHOBEHHOU U 0eCAMUYHOU OpooU,

o nHaxooums HOJ/[ u HOK uucen u ucnoivs3osamos ux npu peuieHuu 3a0au.

B noBcegHeBHOI )KM3HM M NIPU U3YYEHHH APYTHX NPEAMETOB:

J NPUMEHAMb NPABUNA NPUOTUNCEHHBIX BbIYUCTEHUL NPU peuleHUuU NPAKMu4ecKux 3a0ad u
peuteHul 3a0ay Opy2ux yueOHvlX npeomMemos;

o BLINONIHAMb CPABHEHUE Pe3VIbMAMO8 8bIUUCIEeHUT NPU PeuleHUU NPAKMUYecKUx 3a0a4, 6 mom
uycne NPUOIUIHCEHHBIX BbIYUCTEHUL,

o cocmasnames U OYeHUBAmyb 4YUCI08ble BbIPANCEHUS NPU peueHUl NPpakmuieckux 3aoad u
3a0a4 u3z opyaux y4eOHulX npeomemos;,

J 3anuUcvIBamy U OKpY2lamb YUCI06ble 3HAYEHUs PealbHblX GeUUUH C UCHONIb30BAHUEM PA3HBIX
cucmem usmepeHus.

ToxaecTBeHHBIE MPEOOPa30OBaAHUSA

J Onepuposamv NOHAMUAMU CMENeHU C HAMYPATbHbIM NOKA3ameneM, CMeneHu ¢ yeabim
OMpUYaAmMenbHbiM NOKA3amenem,

2 351ech U aee — 3HAThb OIpee/IeHHE TIOHATUS, YMETh MOSICHATL €r0 CMBICH, YMETh MCIIONIb30BaTh IIOHATHE M €r0 CBOMCTBA
IIPY IPOBEICHUH PACCYKACHUH, TOKAa3aTENbCTB, PEIICHUH 3a1ad.



L4 6blNOJIHAMb npeo6pa306anz yeiblx ebzpaofcenuﬁ: oeticmeust ¢ 0OHOYJICHAMU (CJZO.?fC'eHue,
ebldyumadue, yMHO.?fC'eHue), oeticmeust ¢ MHO20OYNeHAMU (CJZOJ!C@HMQ, ebldumanue, yMHOD/C'eHue),'

J BbINOIHAMb PA3N0NHCEHUE MHO20UNEHO8 HA MHOMCUMENU OOHUM U3 CHOCO008. GblHeceHue 3d
CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE YOPMYTI COKPAUWEHHO20 YMHONCEHUS,

. 8b10€IAMb KBAOPAM CYMMbL U PAZHOCMU OOHOYIEHO8,

o PACKAA0bI8AMb HA MHOJCUMENU KEAOPAMHBILL  MPEXUieH;

J BbINONHAMbG — NPeodpA306aAHUs  BbIPAINCEHUU,  COOEPHCAWUX — CMeneHu ¢ YeablMu

OMpUYAMenbHbIMU NOKA3AMENAMU, NEPEXOOUmb OM 3aNUCU 8 8UOe CIENeHU C YeablM OMpPUyameibHbim
noxazamesnem K 3anuci 8 euoe opoou,

J BbINOHAMb NPeodpa308aHusi OPOOHO-PAYUOHANLHBIX BbIPANCEHU: COKpaujeHue Opoobell,
npueedenue anzedpaudeckux opobel K 00wjemy 3HAMEHAMEN0, CLONCeHUe, YMHOJCeHUe, OeleHuUe
aneebpauyeckux opobeil, 8038edenue areeopauieckol Opoou 6 HAMypPAaIbHYIO U YeLyio OMPUYAMETbHYIO

cmenemb,

J BbINOIHAMb NPEOOPAZ0BAHUS BLIPANCEHUU, COOEPAHCAUUX KBAOPATNHBIE KOPHU,

J gvl0eNsAms  Keaopam CymMmbl UIU PA3HOCMU OBYYIEHA 8 BbIPANCEHUSX, COO0EPHCAUUX
Keaopammbvie KOPHU,

. 8bINOIHAMb NPEOOPA30BAHUSL BBIPANCEHULL, COOEPAHCAUUX MOOYTb.

B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

. 8bINOIHAMb NPE0OPA308aAHUSL U OCUICMBUS C YUCTAMU, 3aNUCAHHBIMU 8 CMAHOAPMHOM 8Ude;

J BbINOHAMb NPEoOPA306AHUs  ANI2eOPAUUECKUX BbIPAMCEHUL NPU PeueHuUu 3a0ay Opyaux

VUEOHBIX NPEeOMEmO8.

YpaBHeHNsI 1 HEPABEHCTBA

J Onepupoeamv  NOHAMUAMU: YPABHEHUe, HePABEHCME0, KOPEHb VPABHEHUs, peuleHue
HEepPaseHCcmeda, PasHOCUNIbHbIE YPAGHEHUs, 001ACmb onpedeieHus YpasHeHUus (HepaseHcmed, Cucmembl
VPABHEHUIl UNU HEPABEHCNB),

J pewams JUHellHble VPAGHeHUs U VPABHEeHUs, CB00UMble K JUHEUHbIM C NOMOUWDbIO
MOACOECMBEHHBIX NPEOOPA306AHULL,

J pewams Keaopammuvle YPAGHEHUsI U YPAGHEHUs, C8OOUMble K KBAOPAMHBLIM C NOMOUBIO
MOACOECMEEHHBIX NPEOOPA3Z08ANULL,

. pewams OpoOHO-UHelHble YPAGHEHUSL,

J pewiams npocmetiuine uppayuoHatbible ypasHenus euod | f (x) =a, \/ f(x)= \/ g(x);

n

. peuiams ypagueHus euda X =4d;

o pewams YpagHeHuss CnOCOOOM PA3NONCEHUS HA MHONCUMENU U 3AMEHbl NePEMEHHOU,

J UCNONb306aMb  MemoO UHMEP8ANo8 OJid peuwleHus Yeavlx U OpoOHO-PAYUOHATLHBIX
HepaseHcme,

o pewamp JTuHeliHble YPaGHeHUs U HepaseHcmea ¢ napamempamu,

o pewams HeclodcHble KeaOpammbvle YPaeHeHUs ¢ NapamMempom;

o pewams HeCl10CHble CUCEMbL TUHEIHBIX YPAGHEHUL C Napamempamu;

. peuams HeclodCHble YPAGHEHU 6 YelblX YUCAAX.

B noBceHeBHOI )KM3HU M NIPH U3YYEHHH IPYTUX MPEAMETOB:

J coCmasnams U peuams JUuHeliHble U Keaopamuvle YPasHeHUsl, YPAGHEeHUs, K HUM C800Suuecs,
cucmembl TUHEUHbIX YPAGHEHUN, HEPABEHCNE NPU peuleHUU 3a0ad Opyeux yueOHbix npeomMemos,

o BLINOIHAMb OYEHKY NPA8O0Nn0000Ust pe3yibmamos, NOIYYAeMblX NPpU peueHuu TUHEUHbIX U
K8AOPAMHBIX VPAGHEHULl U CUCHEM JTUHEUHbIX YPAGHEeHUU U HEPpABeHCME NpuU peuleHuu 3a0ay Opyeux
VueOHbIX NPeoMemos;



o 8bIOUPAMb COOMEEMCMEYIOWUE YPABHEHUS, HEPABEHCMEA UM UX CUCTNEMbl Ol COCMABLEHUS.
MamemamuyecKol Mooeau 3a0aHHOL PealbHOl CUMYayuu Uiy NPUKIAOHOU 3a0aqu;

o yMemb UHMEPnpemuposams NOJNYYEHHbI HPU peueHul YPaeHeHus, HepaseHCmea Ulu
cucmembl pe3yibmam 8 KOHmMeKcme 3a0aHHOU PeaibHOU CUmyayuu Ui NPuKkiaoHol 3a0adu.

DyHKUNH

J Onepuposéamv NOHAMUAMU. QYHKYUOHANLHASL 3A8UCUMOCMb, QVHKYUA, epaguK @yHKyuu,
CnocobOvl 3a0aHusi YYHKYUU, apeymeHm U 3HayeHue @QYHKYuu, oO1acmv onpeoeneHusi U MHONICeCmEo
3HAYeHUl QYHKYuY, HYIu Q@OYHKYUU, NpOMedCYmKUu 3HAKONOCMOAHCMEAd, MOHOMOHHOCMb (QYHKYUU,
YemHOCMb/HeuemHOCMb QYHKYUU,

. cmpoums 2pagpuxu TUHENHOU, K8aopamudHou QyHKYul, 00pamuoil nponopyuoHaIbHOCMU,
@yHxyuu suoa: y:a+L, y=~x,y=%¥x, y=|x;

X+Db

o Ha npumepe K8aAOpamMu4HoOU (YHKYUU, UCNOIb308AMb NPeoOdPA308anus 2pagura GyHKyuu

y=f(X) ons nocmpoenus epagpuxos pynxyuil y = af (kx+b)+c

J COCMAeBIAmb YPAGHEeHUs NPAMOU NO 3A0AHHLIM YCIOBUAM. NPOX0O0saujell yepe3 08e MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOX0Oulell uepe3 OAHHYI0 MOYKY U NaAPALLeIbHOU OAHHOU NPIMOLL,

J uccneooeams YYHKyuio no ee paguxy;

. HAXo0umsv MHONCECMB0 3HAYCHUL, HYU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCU
K6aAOpamu4Ho QyHKyuu,

. Onepuposamv  NOHAMUAMU.  NOCLe008AMENIbHOCMb,  APUPMEMUYECKas — NPoSpeccus,
2eoMempuyecKas npoepeccusi;

. pewams 3a0ayu Ha apu@BMemudecKyio u 2eOMempuieckyo npocpeccuio.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

J UNTIOCIPUPOBAMb ¢ NOMOWBIO 2pAPUKA PeabHYI0 3a8UCUMOCMb UL NPoYyecc No Ux
XapakmepucmuKkam,

. UCNONIb3068aMb CBOUCMBA U ePAPUK K8AOPAMUYHOU (DYHKYUU NPU peueHUU 3a0ay u3 opyeux

VUEOHbIX NPEOMEMO8.
TexcroBble 3a1a4u

J Pewamv npocmvie u crodcHvie 3a0a4u pasHelXx Munos, a maxdice 3a0ayu NOBbIULEHHOU
mpyoHOCmu,

o UCNONL306aMb  PA3HblE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CIONCHbIX 3a0ad OJisl
nOCmMpoenUs NOUCKOBOU CXeMbl U peuleHus 3a0ay,

o PAzIuuams Mooelb MmeKcma u Mooelb peuleHus 3a0ayu, KOHCmMpyupoeams K 0OHOU MoOoelu
PeueHUst HEeCTIONHCHOU 3a0ayU pa3Hble MOOenU MeKCma 3a0ayu;

. 3HaMb U NPUMEHAMb 00a Cnocoba NoUCKa peulenuss 3a0a4 (om mpedo8anus K yCl08Uu u om
VCr08us K mpebosanuio);

o MOOeNUpo8amb PAcCyHcOeHUs NPu NOUCKe peuleHus 3a0ay ¢ NOMOWbI0 2pagh-cxemol,

. 8b10€IAAMb IMANBl PeUeHUs: 3a0a4U U CO0epAHCAHUe KAHCO020 IMAanda,

o yMmemsb 8b10UpamMb ONMUMATbHLIL Memoo0 peuleHus 3a0aiu U 0CO3HABAMb 6bl00p Memood,
PaccmMampusams pasiuitbie Memoobl, HAX00UMb PA3HbLE PeUleHUs 3a0adl, eCiu 03MONCHO,

J AHATU3UPOBATNL 3aMPYOHEHUS. NPU PEUeHUU 3a0al,

o BbINONHAMb PA3IUYHbIE NPeodPaA308aAHUs NPEOTONCEHHOU 3a0ayll, KOHCMPYUPOBAmMb HOGble

3a0ayu u3 OAHHOU, 8 MOM YUCle 0Opammbie;
o UHMePNPemupoB8anms BbIYUCTUMETbHbIE PEe3YIbmamysl 8 3a0aye, UCCIe008amb NOLYUeHHOe
peuterue 3a0ayu;



L4 AHAIUIUPOBAMb B6CEBO3IMOINCHbIE Ccumyayuu 63auMHOcO pAaCnOIONCEeHUA 06yx 00veKkmos u
USMEHEHUe Uux xapakmepucmukK npu CcOmMecniHom O8udICEeHUU (CKOpOCWlb, epemMs, paCCl’l’lO}ZHI/le) npu
peuteHuu 3a0a4 Ha 08UdCEHUE 06)/)6 00bexmos Kax 6 OOHOM, maxK u 6 npomuBONOJO0AHCHbLX HANPABIIERHUAX,

J UCCe006aMb  BCEBO3MOJCHbIE CUMYAYUU NpU peuleHul 3a0ay Ha O08UdCeHue no pexe,
paccmampusams pasHvle CUCeMbl OmMcyuema,

J pewams pasHooobpasHvle 3a0adu «Ha Yacmuy,

. pewams u 0060CHOBVIBAMb CB0€ peulenue 3a0ay (8blOeIsmb MAMeMamu4eckKyro 0CHO8Y) Ha

HAX0MHCOeHUe Yacmu YUCid U YUcida no e20 Yacmu Ha OCHO8e KOHKPEMHO20 CMbICLA Opoou;

o 0CO3HABAMb U OOBACHAMb UOCHMUYHOCMb 3A0a4 PA3HbIX MUN0S, CEA3bIBAIOWUX MpPU
BeUYUHBL (HA pabomy, HA NOKYNKU, HA OBUJICEHUE), 8blOeNdMb MU BEIUUUHbL U OMHOWEHUS MeHCOY
HUMU, NPUMEHAMb UX NPU peuleruy 3a0ad, KOHCMpYUposams cobCmeeHuble 3a0ay YKA3aHHbIX MUNnos;

o 611ademsb OCHOBHbIMU MEeMOOAMU Peulerust 3a0a4 Ha CMeCl, CNasbl, KOHYESHMPAayuu,

o pewlams 3a0a4u HA NPOYEHMbl, 8 MOM HYUCLEe, CIONCHble NPOYeHmvl ¢ 000CHOBAHUEM,
UCNONL3YS PA3HBIE CNOCOObL;

o peutams jlo2udecKue 3a0a4u pasHblMu cCnocooamu, 8 mom uucie, ¢ 08yms OIOKaMu u ¢ mpems
OIOKAMU OAHHBIX C NOMOWBIO MAOAUY,

o peuwiams 3a0a4u N0 KOMOUHAMOPUKE U MeopUUu 8epOSMHOCMell HA OCHO8E UCHOIb306AHUS
U3YYEHHBIX MemOo008 U 000CHOBLLBAMb pelleHUe,

o peuiams HeClONCHbLE 3A0ayl N0 MAMEMAMUYeCcKol CMamucmuKe,

. 081a0emb  OCHOBHbIMU ~MEmMOOAMU PeeHUss CIOJHCeMHbIX 3a0ay. apughmemuyecKkul,

aneebpauveckuil, nepebop 6apuUAHMO8, 2eOMempudecKuil, 2papuueckutl, NPUMEHIMb UX 6 HOBbIX NO
CPABHEHUIO C U3VHUEHHBIMU CUMYAYUSIX.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

J 8blO€NIAMb NPU peuleHul 3a0ai Xapakmepucmuky paccmampusaemol 8 3aoave cumyayuul,
OMIUYHBLE OM PeaNbHbIX (Mme, Om KOMOPbIX aOCmpasuposaiucy), KOHCMpYuposams HO8ble CUMYayul ¢
VUuemom 3Mmux Xapakmepucmuk, 6 HaCMHOCMU, NPU peuleHuu 3a0ay HA KOHYEHMpAayuu, YYumvléanms
NIOMHOCMb Beujecmsd;

o pewams U KOHCMPYUpo8amsv 3a0aiu HA OCHOBE PACCMOMPEHUS PEdlbHbIX CUmyayuil, 6
KOMOPbIX He mpehyemcst MOYHbLU GbIYUCTUMENbHBLI Pe3YIbmam,

J pewams 3a0ayu Ha 08UdCeHUe NO peKe, pACCMAmMpPUBas pasHvle CUCHeMbl Omcyemad.

CTaTucTHKA M TeopHsi BEPOSITHOCTEH

. Onepuposams NOHAMUAMU. CMOAOYAMblEe U KPY20os8ble OuUazpammvl, maodauyvbl OAHHLIX,
cpeonee apugpmemuyeckoe, MeOUana, HauboIvbuee U HauMeHbuee 3Ha4eHUs 6blLOOPKU, PA3MAx 8blOOPKU,
oucnepcusi u CmaHOapmHoe OMKIOHeHUe, CLYYAUHASE USMEHYUBOCTb,

. usBIeKamob UHQGOpMayuro, NPeOCMasieHHyo 8 madauyax, Ha OUaspammax, spagpuxax;

o cocmasnsimes mabauysl, CMpouUms OUAPAMMbL U 2PAPGUKU HA OCHOBE OAHHBIX;

J onepupoeamv NOHAMUAMU: HAKMOPUAN YUCIA, NEPEeCMAHOBKU U COYEMAaHUs, Mpey20bHUK
lackansa,

J NPUMEHAMb NPABUNIO0 NPOU3BEOEHUS. NPU PeUeHUU KOMOUHAMOPHBIX 3a0al,

J onepuposamv  NOHAMUAMU: — CAVYAUHBIL ~ ONbIM,  CAVYAUHLIL  6blO0Op,  UCHbIMAHUE,

slemMenmapHoe Cayyatnoe coovimue (Ucxo0), Kiaccuweckoe OnpeoeieHue 6eposmHOCIU CIYH4alHO20
cobvimus, onepayuu Hao CIYYAUHLIMU COOLIMUAMU,

J npeocmasisims UHGOPMAayuio ¢ NOMOWbIO Kpy2o8 Jiliepa;

J pewams 3a0ayu HA BbIYUCIEHUEe ePOSMHOCIU C NOOCUEMOM KOAUYeCm8d 6aApUAHmos ¢
NOMOWbIO KOMOUHAMOPUKU.

B noBceaHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:



J U361eKamsv, UHMEPNPeMUposams U npeoopazoeviéams UHGOPMAayuio, NPeoCcmasieHHyIo 6
mabauyax, Ha Ouazpammax, 2pagukax, Oompaxicarwylo ceoUCmMea U XapakmepucmuKku pearbHbIX
npoyeccos u sA1eHul;

° onpeoensims CMAMUCMUYecKue Xapakmepucmuky 6blO0poK Nno madauyam, Ouacpamman,
2paguram, GbINOIHAMb CPABHEHUE 8 3ABUCUMOCTIU OM YelU PeuleHUs 3a0adll;

° OYeHUBAMb 8EPOSIMHOCHIb PEAIbHbIX COObLIMULL U S6/IEHULL.

HcTopust MaTeMaTuKu

° Xapaxkmepuzosamv 6K1A0 BbLOAWUXCI MAMEMAMUKO8 8 PA36UMUEe MAMEMAMUKy U UHbIX
HAayuHwlx obracmel;

° NOHUMAMb POJb Mamemamuku 8 pazsumuu Poccuu.

Metoabl MATEMATHKH

° Hcnonwv3ys uzyuenHnvle Memoowvl, npo8ooUnb 00KA3AMENbCMBO, 8bINOJHAMb ONPOBEPIHCEHUE;

° 8bIOUPAMb U3YUEeHHbLE MEMOObl U UX KOMOUHAYUU OJISl peuleHUss MameMamu4eckux 3a0ay;

° UCNONIb3068aMb Mamemamudeckue 3HaHus OJisi ONUCAHUSA 3AKOHOMEPHOCMeEll 8 OKpYycaloweli

oelcmseumenIbHoOCmu u npous’eeOeHuﬂx UcKyccmea,
L4 NPUMEHAMb npocmeﬁmue npoepamviMrnsle cpedcmea u 9JIEKMPOHHO-KOMMYHUKAYUOHHbLE
cucmemsl npu peuleHuu vmamemamudecKux 3a0ad.

COJEPKAHUE YYEBHOI'O ITPEJIMETA

Coneprxkanne KypcoB MaTeMaTUKU 5S—6 KIIacCOB, AJIr€OphI U TEOMETPUHU 7—9 KIIacCOB OOBEUHEHO KaK
B MICTOPHYCECKU CIIOKUBIIUECS JTMHUH (YUCIIOBasI, aNreOpanyeckas, reoMeTpruaeckasi, QyHKIHOHATbHAS U
Ip.), TaK U B OTHOCUTEIBHO HOBBIE (CTOXAacTUYECKas JUHUA, «peajbHas maremaTuka»). OTIernbHO
MIPEACTABJICHBI JIUHUS CIOKETHBIX 3a/1a4, UCTOpUYECKAsl JIMHHUSL.

Inemenmut meopuu mMHoscecme u MaAMEMAMUYECKOIl 102UKU

Cormacao ®I'OC ocHoBHOro 00I1IEr0 00pa3oBaHUs B KypC MaTeMaTUKHU BBEACH pazzen «Jlorukay,
KOTOPBIA HE TMPEAINOoIaracT JOMOJHUTSIBHBIX YacOB HA U3YYCHUH M BCTPAMBACTCS B PA3IUYHBIC TEMBI
KypCOB MaTEeMaTHKH U HH(POPMATHKH | MIPEIBAPSAETCS O3HAKOMIICHUEM C DJIECMEHTaMU TEOPUH MHOMKECTB.

MHo:xecTBa U OTHOIIEHUS] MEK1Y HUMH

MHOXECTBO, Xapaxkmepucmuieckoe C80UCMB0 MHO}Cecmsed, OJIEMEHT MHOXECTBa, nycmoe,
KOHeuHoe, OeckoHeunoe MHoxcecmso. IlomMHoxkecTBO. OTHOIIEHHE TPUHAICKHOCTH, BKIIOUYCHUS,
paBeHCTBa. DIEMEHTHl MHOXECTBA, CHOCOOBI 3aJaHUSI MHOXKECTB, PACHO3HABAHUE NOOMHOMCECMS U
91eMEHMO8 NOOMHONCECME C UCNONb308ANHUEM KPY208 Diliepa.

Onepanun HaJT MHOKECTBAMH

[lepeceuenne u oO0beIUHEHUE MHOXKECTB. Pasznocmv MHOdCECM8, OONONHEHUEe MHOMCeCmsd.
Hnmepnpemayus onepayuti HA0 MHONCECMEAMU C NOMOUWbBIO KpY2os Diiepa.

DJIeMeHTbI JIOTUKH

Omnpenenenue. YTBepkaeHUs. AKCHOMBI U Teopembl. JlokazatenbcTBo. Jloka3aTelnbCcTBO OT
npoTuBHOTO. TeopeMma, oOpatHas faHHOU. [IpumMep 1 KOHTpIIpUMeEp.

Bricka3biBaHus

VICTUHHOCTD M JIO)KHOCTBH BbICKa3bIBaHUs. CrooicHble u npocmvlie @vickazvieanus. Onepayuu Hao
8bICKA3bIBAHUAMU C UCNONIb308AHUEM JNOSUYECKUX CBA30K: U, UIU, He. YcloeHble 6biCKa3vle8amusl
(umnauxayuu,).



Cooepotcanue Kypca mamemamuku 6 7-9 Knaccax

Auaredpa

Yuciaa

PanyoHajJnLHBIE YHCJIA

MHOX€ECTBO pallMOHANIBHBIX YyKcesl. CpaBHEHUE palMOHAIBHBIX YUCelN. J[elicTBUS ¢ pauuOHaIbHBIMU
yucinamu. /Ipedcmasnenue payuoHaIbHO20 YUCIA 0eCAMUYHOU OpoobIo.

HppaunoHajbHbIe YUCIA

Ilonatne wppanvoHanbHOro 4ymucia. Pacno3HaBaHMe UpPpalMOHANBHBIX —uucend. [Ipumepst

J0Ka3aTeNbeTB B anreOpe. MppanuoHanbHOCTh 4YMcia \/E . IIpumenenune B reomerpuu. Cpasnenue
uppayuoranbHelx yucen. Muoscecmso oeticmeumenbHbix yuce.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

YucsioBble 1 OyKBEeHHbIE BbIPAKEHUS

Bripaxkenue ¢ nepemeHHON. 3HaueHue BbipakeHUs. [locTaHOBKA BBIpayKEHUH BMECTO MEPEMEHHBIX.

Ieanie BbIpaxeHUust

CreneHb ¢ HaTypalbHBIM TOKa3aTeleM U ee cBoicTBa. [IpeoOpa3oBaHus BBIpAKEHUH, COAEPKAIIUX
CTETIEHH C HaTypaJbHBIM ITOKa3aTeNIEM.

Onnounen, MHorowieH. JlelicTBUS ¢ OJHOWICHAMH W MHOTOWICHAMHU (CIIOKEHHE, BBIYUTAHUE,
yMHOKeHue ). DopMyIbl COKPAIICHHOTO YMHOKEHUS: Pa3HOCTh KBAJIPaTOB, KBAAPAT CYMMBI M Pa3HOCTH.
Paznoxxenne MHOTOWIeHa Ha MHOMKUTENU: BBHIHECEHHE OOIIEr0 MHOXXHUTEINS 32 CKOOKH, epynnupoexa,
npumeHenue Qopmyn coOKpaweHHo2o yMHodcenus. Keaopamuulii mpexunen, pasnodcenue K8aopamHoz20
mpexuieHa Ha MHOMCUMENU.

JIpoGHO-panuoOHAILHbIE BHIPAKEHHUS

Crenenp ¢ uenbiM mokazateneM. [IpeoOpazoBaHue IpOOHO-TMHEMHBIX BBIPAKEHUUN: CIIOXKEHHE,
YMHOXEHHE, HAeNeHue. Aneedpauueckas Opodv. Jlonycmumvle 3HAYEHUs NEPEMEHHbIX 6 OpOOHO-
payuoHanvhwix evipadcenusax. Coxpawenue aneebpauveckux opobeu. Ilpusedenue aneebpauyeckux
Opobell Kk obwemy 3namenamenio. [leticmsus ¢ aneedpaudecKumu OpoOsAMU. CIONCeHUe, BblYUMAaHue,
VMHOMCEHUe, 0elleHue, 8036e0eHUe 8 CIenetb.

IIpeobpa3zosanue gvipasiceHuti, COOEPHCAUUX 3HAK MOOYIIA.

KBanparnbie kopHu

ApudmeTrnueckuii KBaJpaTHbIM KopeHb. [IpeoOpazoBanue BhIpaKe€HUH, coAepk alluX KBaJpaTHbBIE
KOPHH: YMHOXKEHUE, JIeJICHHE, BEHIHECEHHE MHOXKUTENS M3-TI0Jl 3HAaKa KOPHS, HeceHue MHodcumens noo
3HAK KOPHSL.

YpaBHeHUs U HEPABEHCTBA

PaBencrBa

UYucnoBoe paBeHCTBO. CBOICTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO ¢ IEpeMEHHOM.

YpaBHeHust

[lonaTue ypaBHEHUs U KOPHA ypaBHEeHUs. [Ipedcmasnenue o pasHocuirbHocmu ypaenenui. Qonacme
onpedenenus ypagrenus (oonacms 0ONyCmMumMblX 3HA4eHULl NepemMerHOl).

JInHelHOe YpaBHEHHE U €r0 KOPHHU

Pemenune nuHEWHBIX ypaBHeHUH. Jlumeunoe ypasHenue c¢ napamempom. Koauuecmeo kopHet
JIUHEUH020 YypasHeHus. PeuieHue TuHetiHbIX YPaBHEeHUl ¢ napamempoM.

KBagpaTrHoe ypaBHeHHE U €r0 KOPHH

KBanpataele ypaBHeHus. HenomHble KBajpaTHbIe ypaBHEHUs. JIUCKPHUMHHAHT KBaJpPaTHOTO
ypaBHeHus. dopmyna KopHel KBaJpaTHOro ypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme
Buema. Pemenue kBaapaTHBIX ypaBHEHHiIl:MCHOJIb30BaHUE (OPMYINBI Ui HAXOXKIEHUS KOpHEH,
epaguyeckull. mMemoo peulenus, pasilodceHue Ha MHOMCUMeNU, Ho0bop KOopHeu ¢ UCNONb308aHUEM
meopemvl  Buema. Konuuecmgo KopHell K8aOpamHo2o YpAGHEHUs 8 3A6UCUMOCHU Om €20



ouckpumunanma. bukeadpammuvie ypaeuenus. Ypasnenus, c600uMble K JUHEUHbIM U KBAOPAMHBIM.
Ksaopammuuvie ypasnenus ¢ napamempom.

ApoOHo-pannoHaJbHbIe YPaBHEHUS

Pemenue npocredmmx ApoOHO-TMHEHHBIX YpaBHEHUH. Peuterue OpoOHO-payuoOHalIbHbIX YPAGHEHULL.

Memoowl  pewenus ypasHeHUull: Memoobl PAGHOCUTbHLIX NPeoOpaz’o8anuil, Memoo 3dMeHbl
nepemennol, epaguyeckuit memoo. Hcnonvzosanue ceocme hyHKyull npu peulenuu YpasHeHull.

Ipocmetiwue uppayuonansivie ypasnenus suoa | f (x) =a, \/f (x) = \/g (x)-

Vpaesnenus suoa X" =a .Ypaeuenus 6 yenvix yucnax.

CucreMbl ypaBHeHM

VYpaBHeHHE ¢ IBYMs IEpEeMEHHBIMU. JIMHENHOE ypaBHEHHE C JBYMs IIEPEMEHHBIMU. [Ipamas kax
epagpuyeckasn unmepnpemayus TUHeHO20 YPAGHEHUsL C 08YMS NePeMeHHbIMU.

[TonsiTue cucremsl ypaBHEHUN. PelieHne cucremMsl ypaBHEHUM.

MeToabpl penieHusl CHCTeM JMHEHHBIX ypaBHEHUH C ABYMs TEPEMEHHBIMU: 2paguueckuil memoo,
Memoo CoXdCeHUsl, METO]1 TOJICTAHOBKHU.

Cucmembul TUHEHbIX YPABHEHULL C NAPAMEMPOM.

HepagBencrBa

Uucnosble HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEpaBeHCTB. IIpoBepka crpaBeaIMBOCTH HEPAaBEHCTB
IIPY 33JJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Crtporue u HecTporue HepasBeHcTBa. (oracms onpeoenenus
HepaseHcmaa (001acmeb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemienue nuHEeHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewenus. Pewenue xeadpammuvix Hepagencme: UCNOIb308AHUE
ceolicmé U epaguxa KeaopamudHou QYHKYuu, mMemoo UHMEP8Anos. 3anucv peuienus KeaopamHoz2o
HepaseHcmaa.

Pewenue yenvix u 0poOHO-payUOHANbHBIX HEPABEHCINE MEMOOOM UHMEPBAILOS.

Cucrembl HEpaBeHCTB

CucreMbl HEPABEHCTB C OJIHOM INepeMeHHOH. PerieHne cucreM HEpaBEHCTB C OJIHOM MEPEMEHHOM:
JUHENHBIX, K6adpamublx. V300paxeHne perieHusi CUCTEMbl HEPABEHCTB Ha YHMCIOBOW MpsSMOM. 3amnuch
pEIIEeHNs CUCTEMbI HEPABEHCTB.

DOyHKIUH

Ionsitue pyHKkuuu

JlexkapToBbl KOOpAMHATBl Ha IUIOCKOCTH. (DOpMHpOBaHME IPEACTABICHUI O METalpeIMETHOM
MOHATUU «KOOpAMHATBE». CrocoObl 3amaHus (QYHKIUI: aHATUTHUYECKUH, rpaduueckuif, TaOINYHBIH.
I'padux ¢pynkuuu. [Ipumeps! GyHKIMIHM, MoTydaeMbIX B MpoIiecce UCCIEI0BaHUs pa3IMYHBIX peabHBIX
MIPOIIECCOB U PeIIeHUs 3a1a4. 3HaueHue GyHKuuu B Touke. CBoMicTBa DyHKIU: 00JaCTh ONpECICHHS,
MHOKECTBO 3HAUEHUM, HYJHU, NMPOMEXKYTKU 3HAKOMOCTOSIHCTBA, YemHOCMb/HeuemHocnms, TPOMEXYTKU
BO3pacTaHusl M yObIBaHUS, HamOoJjblllee U HauMeHbllee 3HaueHus. VccnenoBanue (QyHKIUU MO €€
rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie pynxyuu.

JIuneliHas pyHKIUA

CaoiicTBa 1 rpaduk iuHeHON GyHKIMU. YTI0BOH K03 duIeHT npsmoii. Pacnionoxxenue rpaduxa
JUHEWHOW (PYHKIIMHU B 3aBHCHMOCTH OT €€ YIJIOBOro Kod(¢uirenTa u cBoboaHoro uieHa. Haxoorcoenue
KO3¢hhpuyuenmos nunetiHou GyHKYuu no 3a0aHHbIM YCIOBUAM. NPOXOHCOCHUE NPIAMOL Yepe3 08e MOYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXONHCOEHUEe NPAMOU yepe3 OAHHYI0 MOYKY U NApallelbHOl OAHHOU
NPAMOL.

Keaaparnunas gpyHkumus



CroiictBa u rpaduk kBaapatnuHoi (yHkmuu (mapabona). Ilocmpoenue epaguxa K6adpamuyHou
¢dynkyuu no mouxam. HaxoxneHue HyJeH KBagpaTHYHOW QYHKIHUH, MHONCECMBA 3HAYEHU,
NPOMENCYMKOB 3HAKONOCHOAHCMEA, NPOMENCYMKO8 MOHOMOHHOCHU.

OOpaTHasi NPONOPUUOHATBHOCTD

k
CaoiicTBa GyHKIUHU Y = K y = —. 'unepbouna.
X x

I'pajpuku pynkuyuii. Ilpeoopaszosanue ecpagurxa ¢yukyuu y = f(X) 014 nocmpoenus 2pagurxos

@ynryuil 6u0a y = af (kx+b)+c -
. k
I'paguxu ¢pynxyuii y=a+m, y=~x,y=¥x, y=|x-

ITocnenoBaTeIbHOCTH H POrPecCH

YucnoBas mnocnenoBaTenbHOCTh. [IpuMepbl 4HCIOBBIX —HoOcienoBaTenbHOCTEH. beckoHeuHble
MoCJeI0BaTeNbHOCTH. ApudMmeTnyeckass Mporpeccuss M ee CBOWCTBa. ['eomerpuyeckas MpOrpeccus.
Dopmyna obwezo unena u cymmuvl N NEPEbIX UIEHO8 apUuPMemuyecKoll U 2eoMempuyecKoll npopeccull.
Cxoo0swyascs 2eomempuyeckas npo2peccus.

Pemenne TekcToBBIX 32124

3agaun Ha Bce apupMeTHUECKHE TeHCTBUS

Pemienue TekcToBBIX 3a1a4 apudMeTHuecKkuM crocodom. Mcnonb3oBanue tabiui, cxem, 4epTexei,
APYTUX CPEICTB MPEACTABICHHS JAaHHBIX IIPU PEIICHUH 3a/1a4H.

3agaum Ha IBUKEeHUE, PA00Ty M MOKYNKH

AHanmu3 BO3MOXHBIX CHUTYallMii B3aMMHOIO pPAacIoJIOKEHUs OOBEKTOB IpH HX JIBUKCHUH,
COOTHOLIEHUS] 00BbEMOB BBIIIOJIHSAEMBIX padOT IIPU COBMECTHOM paboTe.

3agauu Ha YACTH, 10JIM, IPOLEHTHI

Pemenue 3a1ay Ha HaX0X/I€HUE YaCcTU YKMCIIAa U YUCIIA 10 €ro YacTu. Perienue 3a1a4y Ha NPOLIEHTHI U
nosv. [IppuMeHneHne nponopuui npyu peleHuy 3a1ay.

Jlornuyeckue 3agaun

Pemenue norunueckux 3afau. Pewenue nocuueckux 3a0au ¢ nomowvio epagos, mabauy.

OcHOBHBbIE MeTOJbl pellleHUs] TeKCTOBBIX 3aJa4: apupMeTHUecKuid, anreOpandeckuii, mnepedop
BapUaHTOB. [lepguynvle npeocmasieHuss 0 Opyeux Memooax peuieHus 3a0ay (ceomempuueckue u
epaghuueckue memoowt).

CraTucTHKA M TeopHusi BePOSITHOCTEH

CraTucruka

TabnuuHoe U rpaduueckoe NpeCcTaBlIeHNe JAHHbBIX, CTOJI0YAThIe U KPYTrOBbIE JUarpaMmbl, TpadukH,
IpPUMEHEHHE AMarpaMM M TrpadUKoB JUIsl OMMCAHUS 3aBUCHUMOCTEH pEalbHBIX BEJIWYMH, H3BJICUEHUE
uHpopManuu u3 Tabaui, Auarpamm 1 rpadukoB. OnucaTenbHble CTATUCTHUECKUE TOKA3aTENIN YUCIOBBIX
HaOoOpoB: cpenHee apudMeTHyecKoe, Meouana, HauOonblllee M HauMEHbIee 3HadeHus. Mepsl
pacceuBaHUs: pa3Max, OUCnepCUsl U CMaHoapmuoe OmKIOHeHuUe.

CinyyaliHass  U3MEHYMBOCThb.  VI3BMEHUMBOCTh TNpuU  U3MEpeHusix. Pewarowue  npasuna.
3axonomepHocmu 8 USMEHUUBBIX BENTUUUHAX.

Cay4aiinbie cOOBITHS

CrnyyaitHble ONBITHI (3KCIEPUMEHTHI), dJIEMEHTapHbIe cily4aiiHble coObITUs (Mcxoabl). BepostHOCTH
JJeMEHTapHbIX  cOOBITUH. CoOBbITHS B CIlydallHBIX OKCIIEPUMEHTax M  OJaronpusiTCTBYIOIIHNE
JJIEMEHTapHbIE COOBITHS. BeposTHOocTH ciay4yaHbIX cOOBITHH. OMNBITBI € PABHOBO3MOXHBIMU
AJIEMEHTApHBIMH  COOBITUSIMHU. Kilaccudyeckne BEpOSITHOCTHBIE OIBITHI C HCIIOJB30BAaHMEM MOHET,
KyOuKoB. [Ipedcmagnenue cobvimuii ¢ nomowpio ouazpamm Junepa. IIpomusononodchvie cobvimus,
obvedunenue u nepeceuenue cobvimuti. Ilpasuno cnooxcenus eeposmuocmeti. Cnyuaiinviti 66160p.
IIpedcmasnenue sxcnepumenma 6 eude Oepesa. Hezasucumvle cobvimus. Ymuoorcenue geposimuocmeti



Hezagucumvlx — coovimuti. Ilocneoosamenvhvie  Hezasucumvie ucnvimanus. llpeacraBieHue o
HE3aBHCHUMBIX COOBITHSX B KU3HU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymmoorcenus, nepecmanosku, ¢paxmopuan uucna. Couemanus u 4YUCIO COYEMAHUIL.
Dopmyna uucna cowemanuni. Tpeyeonvnux Ilackans. Onvimvl ¢ 60IbWUM YUCIOM PABHOBO3ZMONCHBIX
JleMeHmapHbix cobbimuil. Buiuucnenue eposmuocmeli 6 onvimax ¢ npumeHeHuem KOMOUHAMOPHbIX
Gopmyn. Hcnvimanua bepuynnu. Ycenex u neyoaua. Beposmnocmu cobvimuili 6 cepuu ucnvlmanuil
bepuynnu.

Cnyuaiinvle éenuqunsl

3Hakomcmeo co cayuauHbiMu 6eIUYUHAMY HA NPUMEPAX KOHEUHbIX OUCKDEMHbIX CLYYAUHBIX 8eIUYUH.
Pacnpeoenenue seposmuocmeti. Mamemamuueckoe ooxcuoanue. Ceoucmea MamemMamuyecKo2o
oorcuoanus. Ilonamue o 3axkone 6orvuux uucen. Mzmepenue eeposmmnocmei. Ilpumenenue 3axkona
OonbUWUX uUCel 8 COYUOLO2UU, CMPAXOB8AHUU, 6 30pPAB0OXPAHEHUU, obecnedeHuu 0e30nacHocCmu
HAaceNeHUs 8 Ype368bIYAUHBIX CUMYAYUSIX.

HcTopusi MaTeMaTHKHU

Bosnuxnogenue mamemamuku xax Hayku, smansi ee pazeumus. OCHo8Hble pazoeibl MameMamuKu.
Buvloarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.

beckoneunocmv mnooicecmea npocmeix yucen. Hucnia u onumel ompeskos. Payuonanvuvie uucia.
Ilompebrnocmys 6 uppayuonanvuwix yuciax. Llxona lugazopa

3apoorcoenue ancedpul 6 Heopax apugmemuru. An-Xopesmu. Poowcoenue Oykeennot cumeonuxu. I1.
Depma, D. Buem, P. Jlexapm. Hcmopus eonpoca o HaxodxdcOeHuu Gopmyn KOpHel aneedpaudeckux
ypasnenuii cmenenetl, bonvuiux yemvipex. H. Tapmanwvs, [oic. Kapoano, HX. Abens, D. I'anya.

llosasnenue memooa KoopouHam, no360JA10UWE20 NEPesooUmsb 2eoMempuyecKue 00beKmol Ha A3bIK
aneeopwl. Illosenenue epagpurxos ¢ynxyui. P. Jexapm, II. @epma. I[lpumepvi paznuunvix cucmem
KOOpOuHam.

3aoaua Jleonapoo Iluzanckozo (Pubonauuu) o kpoaukax, uucia Pubonauuu. 3a0ava o WaAxmMamHou
0ocke. Cx00UMOCMb 2e0MempUiecKol NPocpeccuu.

Hcmoku meopuu eeposmuocmeli: cmpaxosoe oeno, aszapmuvle uepvi. I1. @epma, B.Ilackanw, A.
bepnynnu, A.H.Konmozopos.

Om 3emnedenusn k eeomempuu. Iughaeop u eco wxona. @anec, Apxumeo. I[Inamon u Apucmomens.
Ilocmpoenue npasunvrblx MHo20y20nbHUKOS. Tpuccekyusa yena. Keaopamypa kpyea. Yoeoenue kyoa.
Ucmopus yucna w. 3onomoe ceuenue. «Hauanay Eexnuoa. JI Oiinep, H.U.Jlobauesckuii. Hcmopus
nAMO20 NOCMyniama.

T'eomempus u uckyccmeo. I eomempuieckue 3aKOHOMEPHOCMU OKPYIHCATOUE20 MUPQ.

Acmponomus u ceomempus. Ymo u kax ysuaiu Anaxcazop, Ipamocgen u Apucmapx o pazmepax
Jlynwot, 3emnu u Connya. Paccmosinus om 3emnu 0o Jlyner u Connya. H3mepenue paccmosinus om 3emiau
0o Mapca.

Ponb poccuiickux yuenvix 6 passumuu mamemamuxu: JI. Dunep. H.U. Jlobauesckuii, I1.J1. Yebviues,
C. Kosanesckas, A.H. Koamozcopos.

Mamemamuxa 6 paszeumuu Poccuu: Ilemp |, wxona mamemamuueckux u HABUSAYKUX HAYK,
paszsumue poccutickoeo gpnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenoviu.



TemaTnuyeckoe NJIAHNPOBaHHE
Anreopa

7 knace

BocnurarejbHble 3a1a4M:

Moaynb: LLIkona 6e3 onacHocTw.

3apaumn. Co3paHne 6e30nacHbIX YCN0BUI AN1A OCYLLECTBAEHMA y4ebHO-BOCNMTaTeIbHOrO NpoLiecca.
Mopaynb: JKCKypcuK, akcneanummn, noxoabl.

3apaun. Co3gaHue ycnoBui ANa pacliMpeHns Kpyrosopa, Noay4yeHma HOBbIX 3HAHWUIN U COLLMANbHOTO
onbITa.

Mogpgynb: LLIKOAbHbIN YPOK.

3apaun. Pa3sutme anyHocTn pebeHka Yepes No3HaBaTe/IbHYHO AeATEe/IbHOCTb HA Y4eOHbIX 3aHATUAX.

No Copaeprxanue marepuana KonuuectBo K/p
9acoB
1. JlpoOu ¥ IPOIIEHTHI 14 1
2. [IpsimMast 1 0OpaTHast MPONOPIUOHATBHOCTD 8 1
3. Beenenue B anredpy 9 1
4, YpaBHEeHHS 11 1
5. Koopaunats! u rpaduku 9 1
6. CBolicTBa CTENIEHU C HATYPaJIbHBIM [10Ka3aTeIEM 9 1
7. MHorousIeHBI 16 1
8. Pa3noxeHnne MHOTOYWIEHOB HA MHOYKUTEIU 16 1
9. YacroTra ¥ BEpOsSTHOCTh 4 -
10. [ToBTOpEeHME 6 1 utor
11. UTOTO 102 9
8 kaace

BocnuraTteabHbIe 3224

Moaynb: LLIkona 6e3 onacHocTw.

3apaumn. Co3paHne He30nacHbIX YCN0BUI AN1A OCYLLECTBAEHMA y4ebHO-BOCNMTaTeIbHOIO NpoLiecca.
Mopaynb: JKCKypcuu, akcnegmumnm, noxoabl.

3apaum. Co3gaHune ycnoBui ANA pacluMpPEHUsa Kpyro3opa, Noyv4eHmA HOBbIX 3HAHWUM U COLLMAIbHOTO
onbITa.

Moaynb: LLIKONbHbBIN YPOK.

3apaumn. Pa3sutre NMYHOCTM pebeHKa Yepe3 No3HABATE/IbHYIO AEATE/IbHOCTb HA Y4ebHbIX 3aHATUAX.

Howmep CopepxaHnue Matepuana KomnuecTso
TJIaBBI 4acoB




1. Anrebpanyeckue 1poou 20
2. KBaznpaTHble KOpHU 15
3. KBaapartHbie ypaBHEHHS 19
4, CucTtemMbl ypaBHEHUHN 20
5. DyHKIMHU 14
6. BeposTHOCTB M CTaTHCTHKA 9
7. [ToBTOpEHNE 5

8. B ToM 4ymciie KOHTPOJIBHBIX PabOT

Q. UTOTO 102

9 kiaacc
BocnurarejbHbIe 3a0a4M:

Mogayan: [llkona 6e3 onacHOCTH.

3agauu. Coznanue 0e30nmacHbIX YCIOBUM AJI OCYIIECTBICHUS y4eOHO-BOCIUTATEIBHOTO MTPoLiecca.
Monayas: [TpodopuenTamusi.

3agauu. [loaroroBka oOyuaromuxcst K 0CO3HAHHOMY BBIOOpY cBoelt OyayIieil mpodeccuoHanbHON
NESITENIbHOCTH.

Moayanb: HIKOIBHBIN YypOK.

3agauu. Pa3Burue nuuHOCTH pebEHKa Yyepe3 MO03HABATEIbHYIO JEATEIbHOCTh Ha YUEOHBIX 3aHATHUSAX.

Howmep rnaBel | Copeprkanue MaTepuaia KonuuectBo
9acoB

1. HepaBencrBa 18

2. KBanparuunas ¢pyHkuus 19

3. YpaBHEHHUS U CUCTEMBI 26
ypaBHEHUH

4. Apudmerndeckas u 18
reoMeTpHYECcKasi MPOrPeCcCHH

5. CratucTuka u BeposiTHOCTh 9

6. IToBTOpEHME 12

7. B ToM umncie KOHTPOJIBHBIX padoT

8. Hroro 102

[Ipunoxenune 1
KanenmgapHo-remaTiueckoe IiaHupoBaHue 1o anredpe (mpeameTHas oonacte «MareMaTHka u
nHpopmaruka), 7,8,9 kiacc.




[Tpunoxenue 2
Y4eOHO0-MeTOoAMYECKOEe U MATEPHAIBLHO-TEXHUYECKOoe o0eceueHue.

e AnreOpa: yueOHUK 17151 7 Kitacca obmeo0pa3oBarenbHbIX yupexaeHuii / I'. B. lopodees, C. b.
CyBopoBa u 1p. - M.: [Ipocewenue, 2-e u3na., 2014r. 287 c.

e AnreOpa: yueOHUK JJ1s1 8 Kitacca oOmeoOpa3oBarenbHbIX yupexaeHuii / I'. B. lopodees, C. b.
CyBoposa u 1ip. - M.: [Ipocsemenue, 2-e u3a., 2015r. 320 c.

e Ancebpa. KontponbHbie paboThl. 7-9 kiaccel: kH. 11 yuutens / J1. B. Kysuenosa, C. C.
Mumnaesa; - M: IIpocsemienue, 2014.

o Ancebpa. Tematnueckue Tectol. 7 kaacc / JI. B. Ky3nernona, C. C. MunaeBa; - M.: IIpocsemienue,
2014.

e Aunrebpa. lunaktuueckue matepuansl kK yaueoHuky 7 kiacca / JI. I1. EBcradbesa, A. I1. Kapm. -
M.: [Ipoceemenune, 4-¢ uza. 2010.

e Aneebpa. Tematnueckue tectol. § kinace / JI. B. Ky3nenona, C. C. Munaesa; - M.: [Ipocsenienue,
2014.

e Aunrebpa. lunaktuueckue matepuansl kK yaueoHuky 8 kiacca / JI. I1. EBcradbena, A. I1. Kapm. -
M.: IlpocBemienue, 4-e uzzg. 2010.

e CmpaBouHble TOCOOUS (SHIIUKIIONEINH, CIIPABOYHUKY IO MaTEMaTHKe).

e Meroauueckune mocoOus A YIUTEIIA.
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