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Pabouas npozpamma no yueonomy npeomemy «Anzeopa» 7-9 knacc

Pabouast mporpamMma mo ydeOHOMY mpeamery «Anredpa» pa3paboTaHa B COOTBETCTBHH C
HOPMATUBHBIMH aKTAMU:

- Oenepanbhbiii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpazoBanmm B Poccuiickoit
Oenepanuny (€ MOCIEIYIOMUMA U3MEHEHUSIMU );

- npuka3 MunucrepctBa obpasoBanusi U Hayku Poccuiickoit @enepannu ot 17.12.2010
No 1897 «OG6 yrBepxkaeHUU (QeaepaabHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
OCHOBHOTO 00111eT0 00pazoBanus» (B pel. mpukasza Munnpocsemenus: Poccuu ot 11.12.2020 Ne 712);

- npuka3 MunucrepctBa npocseiienus: Poccuiickoin @enepanun ot 22.03.2021 Ne 115
«O6 yrBepxnenun Ilopsaka opraHM3ali U OCYLIECTBICHHS OOPa30BaTENIbHOW AEATENBHOCTU II0
OCHOBHBIM 00111€00pa30BaTeIbHBIM IIpOorpaMmMaM - 0Opa30BaTeIbHBIM IPOTpaMMaM Ha4YaJlbHOTO
o0IIero, OCHOBHOTO OOIIEro W cpeaHero oomero ooOpazoBaHus» (MpHKA3 BCTYMaeT B CHIY C
01.09.2021 u neiictByer n0 01.09.2027);

- npuka3 MunucrepcrBa npocsemienust Pocecuiickoir ®enepaunn ot 20.05.2020 Ne 254
«O ¢eneparbHOM TIEpeYHE YUCOHHUKOB, JOMYIIEHHBIX K MCIIOJIB30BAHHUIO MPH PEATU3aAUN UMEIOIINX
TOCY/IapCTBEHHYIO AaKKPEAUTALMI0O 00pa3oBaTENbHBIX IMPOTpaMM HA4YaJIbHOTO OOIIEro, OCHOBHOIO
obmiero, cpemHero oOmero ooOpaszoBanus» (B pen. mpukaza ot 23.12.2020 Ne 766) — nanee
®DenepalibHbIN IepeYeHb YUeOHUKOB;

- npuka3 MunuctepcrBa odpazoBanus u Hayku Poccuiickoit @enepanuu ot 09.06.2016
Ne 699 «O06 yTBep)KACHHUU IEpeyHs OpraHU3alfil, OCYHIECTBISAIOIIMX BBINYCK Y4EOHBIX MOCOOMIA,
KOTOpBIE JIONYCKAIOTCSI K HCHOJB30BAHUIO MpPU pealu3allii HUMEIOUIMX TOCYAapCTBEHHYIO
aKKpeIUTalMi0 00pa30BaTEeNIbHBIX MPOTpaMM HA4yalbHOTO OOIIEro, OCHOBHOTO OOIIEro, CperHero
o01ero oopa3oBaHuUs»;

- npuka3 Munucrepcra npocsemienus Poccuiickoit @eneparuu ot 05.10.2020 Ne 546
«O6 yrtBepxkaennn Ilopsaka 3amomHEHHs, ydeTa M BBIJAYM aTTECTATOB 00 OCHOBHOM O0IIEM U
cpeaHeM o01eM 00pa3oBaHUM M UX JyOJuKaToBy» (mpuka3 BeTynua B cuiy ¢ 01.01.2021 u neiictByet
10 01.01.2027);
- ITpuka3 Munucrepcta odpazoBanus u Hayku Poccuiickoii @eneparuu ot 23.08.2017
Ne 816 «OO0 yrTBepkA€HUM TOpPAAKAa NPUMEHEHUS OpraHM3alMsIMH, OCYUIECTBISIOIUMU
00pa30BaTEeNbHYIO0 JIEATEIBHOCTb, JJIEKTPOHHOIO OOY4YeHMs, AMCTAaHIMOHHBIX O00pa30BaTENIbHBIX
TEXHOJIOTHI NPHU peanu3aii 00pa30BaTeIbHbIX IPOTPAMM);

- IlocranoBnenue ['maBHOrO roCyZapCTBEHHOIO CaHUTApHOro Bpauda Poccuiickoit
Oeneparn ot 28.09.2020 Ne 28 «O6 yrBepxkaennn canutapubix mpaswin CIT 2.4, 3648-20
«CaHUTapHO-3MUIEMHOJIOTHYECKHE TPeOOBaHMs K OpraHU3aIMsIM BOCIUTAHUS U OOYUYEeHHUS, OTIbIXA U
037I0POBJICHUS AETEN U MOJIOJICKI;

- IlocranoBnenue ['maBHOroO roCyZapCTBEHHOIO CaHUTApHOro Bpauda Poccuiickoit
Oeneparun ot 28.01.2021 Ne 2 «O0 yTBepkIeHUN caHUTApHBIX mpaBuia U HopM CanllnH1.2.3685-21
«['urueHnyeckue HOPMATHUBBI U TPeOOBaHMSI K 0OecTIeueHIIO O€30MacHOCTH U (MIK) 6e3BpEeTHOCTH IS
yesioBeka (PakTOpOB Cpeibl OOUTAHUS.

- [TpumepHas ocHOBHasi oOpa3oBaTeNbHas MporpaMmMa OCHOBHOTO OOIIEero o0pa3oBaHMUs,
0100peHa pemeHneM GeaepaibHOr0 yueOHO-METOIMYECKOT0 O0BEAMHEHUS 110 00IIeMy 00pa30BaHUIO
(mpotokoin ot 08.04.2015 Ne 1/15, B pen. ot 04.02.2020 Ne 1/20);

- [IpumepHasi mporpamMma BOCIHTaHUS, OJOOpEHA pemieHueM QeaepaabHOro y4eOHo-
METOJIMYECKOT0 00BEIMHEHHMSI 110 001IeMy o0pa3oBanuio (mpotoko ot 02.06.2020 Ne 2/20);

- PekoMenganuyu mo BHECEHUIO M3MEHEHHH B OCHOBHBIE 00pa30BaTeIbHbIE MPOrPaMMBI
HaYaJIbHOTO 00IIIero oOpa3oBaHus, OCHOBHOI'O 00IIEero o0pa3oBaHMs, CpeaHEro o0Iiero oopa3oBaHms
B cootBeTcTBUM ¢ DenepanbHbiM 3akoHOM OT 31 wurons 2020 roma Ne 304-®3 «O BHeceHUUM
u3meHennid B dexepanbhplii 3akoH «O0 obpazoBanuu B Poccuiickoit denepanum» 1Mo BoOIpocam

BOCMIUTaHUs oOOy4aromuxcs», nuckMo Jlemapramenta oOpa3oBanus Bosoroackoi obmactd OT
23.08.2021 Ne ux.20-8101/21.



KoHmenmust pa3BUTHS MaTeMaTHYeCKOTO 00pa3oBaHWs, YTBEp)KACHa PacrmopsokeHHeM
[IpaBurensctBa Poccuiickoit @eaepaunu ot 24.12.2013 Ne 2506-p;

- [IpumepHas mporpaMma OCHOBHOT'O 00111ero oOpa3oBaHus 1Mo ainreope (0a3oBbIid
ypOBEHbB) U aBTOpckoi mporpammel A.I'. Mep3sisika, B.b. Ilononckoro, M.C.fIkupa

- YcraB MBOYVY «b-Kypsesckas OOLLy,

-OO0IT OO0 MBOY «b-Kypbesckas OOLL»,

-YueOusiii iian MBOY «b-Kypbesckas OOILLy,

-ITonmoxxenue o paboueit mporpamme MbOY «b-Kypbsebckas OOIL»,
-Pabouas nporpamma Bociutanust MbOY «b-Kypsesckas OOL»

[Iporpamma paccuntana Ha 306 yacoB. [IpemnogaBanue Benercs mo 3 yaca B HEJEIIO.
YyeoHo-MeToaANYeCKN KOMILJIEKT:

1) Aunrebpa: 7 kiacc: y4eOHHMK Ul ydammxcs o0ImeoOpa3oBaTenbHbIX yupekaeHuit / A.l.
Mep3insk, B.b. ITononckuii, M.C. Skup. — M.: Benrana-I"pad, 2019.

2)Anre0pa: 7 KJIacc: JUIAKTUYSCKUE MaTepUalibl : COOPHHK 3aj1au U KOHTPOJIBHBIX pabdor / A.T.
Mepznsk, B.b. [Tononckuii, E.M. Pabunosuu, M.C. fAkup. — M. : Benrana-I'pad, 2017.

3)Anrebpa: 7 kiacc: metoaudeckoe mocobue / E.B.bynko, A.I'. Mepsisik, B.b. Tlononckuid,
M.C. Axup. — M.: Benrana-I'pad, 2017

4)Anrebpa: 8 kiacc: y4eOHHMK JUIs ydYalmxcs oOrieoOpa3oBaTesbHbIX yupekaeHuit / A.T.
Mepznsk, B.b. [Tononckuit, M.C. Slkup. — M.: Benrana-I"pad, 2018.

5) Anrebpa: 8 Kimacc: TUIaKTHUECKHE MaTePUabl : COOPHHUK 3a7a4 U KOHTPOJIbHBIX padot / A.T.
Mepansk, B.b. [Tononckuit, E.M.Pabunosuu, M.C. Sxup. — M. : Benrtana-I'pad, 2018.

6) Anrebpa: 8 kmacc: meroauueckoe mocobue / E.B.bynko, A.I'. Mepsnsk, B.b. ITononckuid,
M.C. Axup. — M.: Benrana-I'pad, 2018

7)Anrebpa: 9 kmacc: y4eOHMK Ui ydamuxcsi oOIieoOpa3oBarebHbIX yupexacHuin / A.T.
Mep3nsk, B.b. [Tononckuii, M.C. Skup. — M.: Benrtana-I'pad, 2018.

8) Anredpa: 9 Kimacc: qUIaKTHYECKHE MaTepralibl: COOPHUK 3a/1a4 U KOHTPOJIbHBIX padot / A.T.
Mepansk, B.b. I[lononckuit, E.M. Pabunosuu, M.C. Slkup. — M.: Benrtana-I"pad, 2017.

9) Anrebpa: 9 kmacc: metoauueckoe mocooue / E.B.bynko, A.I'. Mep3nsk, B.b. ITomoHckwit,
M.C. Sxup. — M.: Benrana-I'pad, 2018



Pa3nen 1. [lnanupyemble pe3yJibTaThl 0CBOEHUsI Y4eOHOI0 NpeaMeTa.
1.1. JInuyHOCTHBIEC PE3YIHTAThl OCBOCHUSI OCHOBHOM 00pa30BaTEIIbHOM MPOTPaAMMBI:

1. Poccuiickas rpaxIaHCKas HWIEHTHUYHOCTb (HATpUOTH3M, YyBaxkeHue K OteuecTBy, K
MPOIIJIOMY U HACTOSIIEMY MHOTOHAIIMOHAIBHOTO Hapoja Poccuu, 4yBCTBO OTBETCTBEHHOCTH M J0JTa
nepen Ponaunoii, nneHTudukanus cedst B KayecTBe IpakJaHuHa Poccruu, CyObeKTHBHAS 3HAYMMOCTD
UCIIOJIb30BAaHUS PYCCKOTO SI3bIKA U SI3BIKOB Hapoa0B Poccum, oco3HaAHUE M OLIYIIEHHWE JTUYHOCTHOM
COMPUYACTHOCTH CyAbbOe poccuiickoro Hapoja). Oco3HaHWEe THHUYECKON MPHHAICKHOCTH, 3HAHUE
UCTOPUH, f3bIKA, KYJIbTYpPhl CBOETO HApoOJAa, CBOETO Kpas, OCHOB KYJIbTYpPHOTO HacjieIus Hapoa0B
Poccun u yenoBedyecTBa (MACHTHMYHOCTH YEJIOBEKA C POCCUHCKON MHOTOHAIIMOHAIBHON KYIbTYpOH,
COMPUYACTHOCTh HMCTOPUU HAPOJOB W TOCYIAPCTB, HAXOIUBIIUXCS HAa TEPPUTOPUH COBPEMEHHOM
Poccun); wmHTEepmoOpHM3alus TYMaHUCTUYECKHX, JEMOKPATHUUYECKHMX W TPAJUIMUOHHBIX IEHHOCTEH
MHOTOHAIIMOHAIBHOTO poccuiickoro obmiectBa. Oco3HaHHOE, YBaXKUTEIbHOE U J10OpOKenaTeIbHOe
OTHONICHHE K HCTOPHUH, KYIbType, PEIUTHH, TPaTuIUsAM, s3blKaM, IIEHHOCTSM HaponoB Poccuum u
HapoJI0B MHUpa.

2. TOTOBHOCTh W CIOCOOHOCTh OOYYarOMIMXCS K CAaMOPa3BUTHIO U CaMOOOPA30BAHHMIO HA
OCHOBE MOTHBAIlMU K OOYyYEHUIO M MO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBHIOOpPY U
MOCTPOCHHUIO JaJbHEHIel HHANBUAYAIBHON TpaeKTOpuK 00pa3oBaHus Ha Oa3e OPUEHTHUPOBKH B MHpE
npodeccuit U MpodhecCHOHATBHBIX TMPEANOYTCHUM, C YYE€TOM YCTOMYMBBIX I[103HABATEIIHHBIX
WHTEPECOB.

3. Pa3BuTOE€ MOpanbHOE CO3HAHWE U KOMIIETEHTHOCTh B PEIICHHH MOPAIBHBIX MPoOJieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, POpPMHUpPOBAHHE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBEICHUS,
OCO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHBIM TMOCTyNKaM (CHOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHUIO; BEPOTEPIMMOCTh, YBAXKHUTEIHHOE OTHOIICHHE K
PENMTUO3HBIM UYYyBCTBAM, B3IJIS[aM JIIOJEH WU UX OTCYTCTBHUIO; 3HAHUE OCHOBHBIX HOPM MOpAJIH,
HPaBCTBEHHBIX, JIYXOBHBIX MJEAJIOB, XPAaHUMBIX B KYJIbTYPHBIX Tpaguluax HapoaoB Poccuw,
TOTOBHOCTh HAa WX OCHOBE K CO3HATEIbHOMY CaMOOTPAaHUYEHHWIO B TOCTYNKAax, IOBEICHUH,
PacTOYNUTETHLHOM MOTPEOUTETHCTBE; CPOPMUPOBAHHOCTH MIPEACTABICHHUH 00 OCHOBaX CBETCKOM ITHKH,
KYJAbTYpbl TPAAUIMOHHBIX PEIUTHI, HUX pOJM B PA3BUTUM KYIbTYypbl M uctopun Poccuum u
YeNOBeYeCTBa, B CTAHOBIECHUU TPAXKIAHCKOTO OOIIECTBA M POCCHUHCKONH TOCYIapCTBEHHOCTH;
MOHUMAaHWE 3HAYECHHS] HPABCTBEHHOCTH, BEPHl U PEIUTHH B KU3HH UYEJOBEKA, CEMBbH M OOIIECTBA).
ChopMHPOBAaHHOCTH OTBETCTBEHHOTO OTHOIIEHHUS K YUYEHHUIO, YBOKUTEIBHOTO OTHOIIEHUS K TPYHY,

HAJIMYUC OIlbITa y4aCTHd B COLIHAJIBHO 3HAYMMOM TpYZAC. Oco3HaHKEe 3HAYCHUS CEMBbH B JKHU3HU



yelloBeKa M OOIecTBa, MPHUHATHE LEHHOCTH CEMEHHOM JKM3HM, YBaXXUTEJIbHOE U 3a00TIMBOE
OTHOUIEHHUE K YIEHAM CBOEH CEMBbHU.

4. CdopMHPOBAHHOCTh LEJIOCTHOTO MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOHN MPAKTUKH, YUYUTHIBAIOUIETO COLHUAIbHOE, KYJIbTYpHOE,
A3BIKOBOE, TyXOBHOE MHOT0O0Opa3ue COBPEMEHHOI'O MUPA.

5. Oco3HaHHOE, YBaXXMUTEIBHOE U J100pOKEIATEIbHOE OTHOIIEHHE K APYrOMY 4YEJIOBEKY, €ro
MHEHHUIO, MHPOBO33PEHHIO, KYJIbTYpe, SI3bIKY, Bepe, TIpaXJAaHCKOW no3uuuu. ['0ToBHOCTH U
CIOCOOHOCTh BECTH JWajor C JPYIrUMH JIIOJbMH UM JOCTHUTaTh B HEM B3aWMOINOHHUMAaHUS
(unentudukanusa cebsd Kak IOJHONPABHOIO CyObeKkTa OOIIEHHUS, TOTOBHOCTh K KOHCTPYMPOBAHHIO
o0Opa3a mapTHepa HO IMAJIOTy, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00pa3a IOMYCTUMBIX CHOCOOOB
JIMAJI0ra, TOTOBHOCTh K KOHCTPYMPOBAHMIO MpOIlecca AUalora Kak KOHBEHLIMOHUPOBAHUS UHTEPECOB,
pOLEAYpP, TOTOBHOCTh M CIIOCOOHOCTH K BEACHHIO IEPEeroBOpoB). 6. OCBOEHHOCThH COIMAILHBIX HOPM,
MpaBUJI MOBEACHMSI, poiieil U (HOpM COIMAIBHOM >KM3HH B TPYIIax U COOOIIECTBaX. YyacTHe B
IIKOJHHOM CaMOYIIPABJICHWH W OOIIECTBEHHOW JKM3HM B MpeiesiaX BO3PACTHBIX KOMIIETCHLUH C
YU4E€TOM PETUOHAIBHBIX, O3THOKYJIBTYPHBIX, COIHAIBHBIX W JKOHOMHYECKHX OCOOCHHOCTEH
(popmupoBaHuE TOTOBHOCTM K YYacTHIO B TPOIECCe YMOPSAOYEHHS COLUANbHBIX CBs3ed U
OTHONICHUH, B KOTOpPBIE BKJIIOUYEHBI U KOTOpbIE (OPMUPYIOT CaMH ydalluecs; BKJIIOYEHHOCTbh B
HEIOCPE/JICTBEHHOE TIPa)X/JIaHCKOE ydacThue, TOTOBHOCTb YYacTBOBAaTh B IKU3HEAESTEIbHOCTU
MOJIPOCTKOBOTO OOIIECTBEHHOIO OOBEAMHEHHUS, MPOAYKTUBHO B3aMMOJECHCTBYIOLIETO C COLUATbHON
Cpeloil U COIMAIbHBIMH HHCTUTYTaMU; WUIACHTH(UKalUsi ceOs B KadecTBe CyOBeKTa COIMalIbHBIX
npeoOpa3oBaHull, OCBOEHHME KOMIIETEHTHOCTEH B cdepe OpraHu3aTOPCKOW JIeATEeNIbHOCTH;
MHTEpUOpU3AlMs LIEHHOCTEH CO3MJATeIbHOIO OTHOIICHHUS K OKpYXarolled JeHCTBUTEIbHOCTH,
LIEHHOCTE! COLMAJIBHOIO TBOPYECTBA, IEHHOCTH NPOAYKTUBHOW OPraHM3allUd COBMECTHOM
JeATETbHOCTH, CaMOpEAIM3allMK B TPYIMIE U OpraHU3aliuy, LIEHHOCTU «JIPYroro» Kak paBHOIPABHOTO
napTtHepa, (OpMUPOBaHHWE KOMIIETEHIMI aHalIn3a, MPOCKTUPOBAHUS, OpPTaHHU3AIMHN AESTeIbHOCTH,
pedraexcun U3MEHEeHuil, crnocoOOB B3aWMOBBITOJHOIO COTPYJHUYECTBA, CIOCOOOB peanu3aluu
COOCTBEHHOTO JIMJIEPCKOTO MOTEHIHANIA).

7. ChopMUPOBAaHHOCTH IIEHHOCTH 3/J0POBOT0 U 0e30macHOro odpasa »U3HU; HHTEPUOPHU3ALIHS
MPaBUJI MHIWBUIYaIbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 TMOBEACHUS B YPE3BBIYAWHBIX CHTYAIIUSX,
YIPOXKAIOLIUX KU3HU U 370POBbIO JIIO/IEN, PAaBUJI MOBEJCHUS Ha TPAHCIIOPTE U Ha JIOPOTax.

8. Pa3BUTOCTH ACTETUUYECKOTO CO3HAHMSI UepPE3 OCBOECHUE XYA0KECTBEHHOT'O HACIIEANs HAPOI0B
Poccunm u mmpa, TBOpUECKOW AESITENBHOCTH ASCTETHUECKOTO Xapakrepa (CIMOCOOHOCTh MOHHMMATH
XyJI0O)KECTBEHHBIE  TPOU3BEIACHUS,  OTPAXKAIOIIME  pa3Hble  ATHOKYJIBTYPHBIE  TPadULUU;
c(hOpMUPOBAHHOCTh OCHOB XYJIOKECTBEHHOW KyJIbTYphl OOYYarONMXCs KaK YacTh WX OOIIei

JIYXOBHOW KYJBTYpBI, KaKk 0c000ro crmocoba Mo3HaHUS >KM3HU U CPEJCTBAa OpPTaHM3aIlUU OOIICHWUS;



JCTETUYECKOE, HSMOLMOHAIBHO-IIECHHOCTHOE BHJEHHE OKPYKAIOLIET0 MHUPA; CHOCOOHOCTh K
HMOLMOHAJIBHO-IIEHHOCTHOMY OCBOEHUIO MUPA, CAMOBBIPAKEHHUIO U OPUEHTALIUU B Xy10KECTBEHHOM U
HPABCTBEHHOM IIPOCTPAHCTBE KYJbTYphl; YBaXKEHHE K HCTOPUM KyJIbTypbl cBoero OTteuecTsa,
BBIDQ)KEHHOH B TOM 4HCI€ B IIOHUMAHUM KpacoTbl YEJIOBEKAa; IMOTPEOHOCTh B OOIIEHUM C
XYI0XKECTBEHHBIMU IPOU3BEACHUAMH, CHOPMHPOBAHHOCTh AKTHBHOTO OTHOLICHMS K TPATULMAM
XYJ0’KECTBEHHOU KYJIbTYPbl KaK CMBICIIOBOM, 3CTETUUECKON M IMYHOCTHO-3HAYUMON LIEHHOCTN).

9. ChopMUpPOBAaHHOCTh OCHOB 3KOJIOTHYECKON KYJIBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO  3KOJIOTUYECKOTO  MBIIUICHHs, HAJIWYME ONbITa OJKOJIOIMYECKH OpPUEHTHPOBAaHHOU
pe(IeKCUBHO-OLIEHOYHON M NPAKTHYECKOW JESITEeIbHOCTH B YKU3HEHHBIX CUTyallUsX (TOTOBHOCTb K
UCCJICIOBAHUIO IPUPOJABI, K 3aHATUAM CEIbCKOXO3SMCTBEHHBIM TPYAOM, K XYJIO0XKECTBEHHO-
ACTETUYECKOMY OTPAKCHHUIO NPUPOABI, K 3aHATUAM TYPU3MOM, B TOM YHCIE JIKOTYpU3MOM, K

OCYLICCTBJICHUIO npnponooxpaHHoﬁ ,Z[GHTGJ'IBHOCTI/I).

1.2. MeranpeaMeTHbIe pe3yJIbTaThl BKIIOYAIOT OCBOCHHBIE 00YYAIOIUMHUCS MEKIPEIMETHBIC
NOHATUS ¥ yHHBEPCAIbHbIE  ydeOHble  JEMCTBHA  (PETYNATUBHBIC,  I[I03HABATEIbHEIE,

KOMMYHHUKATHBHBIE).

Me:xnpeamMeTrHble NOHATHS
YcnoBueM GhOpMUPOBAHUS MEXKIPEIMETHBIX MOHATHH, TakKuX, Kak cucreMa, (akT, 3aKOHOMEPHOCTbD,
(deHoMEeH, aHaiu3, CHUHTE3 SBJIETCS OBJaJeHue OOydYalolMMUCS OCHOBAMU UUTATEJIbCKON
KOMIIETCHIINHM, TIPUOOPETEHHE HABBIKOB paboThl ¢ wuWHOpMaIMel, ydactue B TPOECKTHOU
nesaTenbHOCTH. B OCHOBHOHM 1mKone Ha Bcex MpenMerax OyaeT MpoAobKeHa paboTa 1o
(GOpMHPOBAHHUIO M PA3BUTUIO OCHOB YUTATEIbCKON KoMIeTeH . OOyyaromuecs: OBlafetoT YTeHHEM
KaK CpEICTBOM OCYILECTBICHHMS CBOMX JaJbHEWIIMX IIJIAHOB: MPOJODKEHUS 00pa3oBaHus U
caM000pa3oBaHus, OCO3HAHHOIO IIJITAHUPOBAHUS CBOEr0 AaKTyaJlbHOIO M IEPCHEKTUBHOIO Kpyra
YTEHHs, B TOM YHCJIE AOCYTrOBOrO, MOATOTOBKM K TPYAOBOM M COLMAIBHOM JESITEIBHOCTH. Y
BBIMTYCKHUKOB OyneT c@opMupoBaHa NOTPEOHOCTh B CHCTEMaTHYECKOM YTEHHU KaK CpeiCTBe
MO3HAHUS MUpa U ceds B ATOM MHpE, FapMOHU3allMU OTHOILEHUHN YeloBeKa M 00IecTBa, CO3AaHUU

o0pa3a «1oTpedHOro OyyIIeroy.

[Ipn m3ydyeHun y4yeOHBIX HpeIMETOB OOydarolIMecs YCOBEPIICHCTBYIOT NPUOOpETEHHBbIE Ha
MIEPBOM YPOBHE HaBBIKM paboThl ¢ HH(popMaluell u nonoaHaT ux. OHU CMOTYT paboTaTh ¢ TEKCTaMH,
peoOpa3oBbIBaTh U MHTEPIIPETUPOBATH COAEPIKAIILYIOCS B HUX UH(OPMAIIHMIO, B TOM YHCIIE:

* CUCTEMaTH3UpPOBaTh, COMOCTABIATh, AaHAJIU3UPOBATh, 0000IIATH W WHTEPHIPETHPOBATH

MH(OpPMALIHIO, COJIEPKALIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTaX;



* BBIJICNIATh TJIABHYIO M HM30BITOUYHYIO WH(OPMAIINIO, BBINOJHATH CMBICIIOBOE CBEPTHIBAaHHE
BBIJICTICHHBIX (DaKTOB, MBICIIEH; MPEACTaBIATh WH(MOPMAIIMIO B CXKATON CloBecHOW ¢dopme (B BHIE
IUTaHA WM TE3MCOB) W B HAIIIAJHO-CUMBOJHMYECKOW (opme (B BuAe TaOIHIl, rpadUuecKuX CXeM U
JIUarpamm, KapT HOHSATUH — KOHIENTYaIbHBIX JUarpaMm, OOPHBIX KOHCIIEKTOB);

* 3aMOJHATH U JOTIOIHSTH TaOJIUIIbI, CXEMBbI, IUarPaMMbI, TEKCTHI.

B xozme u3ydeHus Bcex ydueOHBIX NMPEAMETOB OOydaromuecs HpUoOpeTyT OIBIT MPOEKTHOM
NESTENIbHOCTH  Kak  o0coboit  (opmbl  ydeOHOUM  paboOThl, CIIOCOOCTBYIONICH  BOCIHTAHUIO
CaMOCTOSITENIbHOCTH, ~ WHUIMATUBHOCTH,  OTBETCTBEHHOCTH,  IOBBIIIEHHWIO  MOTHBAlMM U
s dexTuBHOCTH y4yeOHOM AEATEIHLHOCTH; B XOJ€ pean3alli UCXOJHOTO 3aMbICiia Ha MPAKTHUYECKOM
YPOBHE OBJIQ/ICIOT YMEHHEM BBIOMpATh aJICKBATHBIEC CTOSINIEH 3a/1aue CpeACTBa, IPUHUMATh pPEIICHHUS,
B TOM YHCJIC U B CUTYallMAX HeorpeaereHHocTH. OHU MoiydaT BO3MOXKHOCTh Pa3BHTh CIIOCOOHOCTH K
pa3paboTKe HECKOJbKUX BapHAHTOB pPEIICHUN, K MOHCKY HECTaHJApTHBIX PEUICHHM, MOUCKY U
OCYIIECTBICHUIO HanboIee MPUEMIIEMOTO PEIICHHUS.

[lepedyeHp KIFOYEBBIX MEXIPEAMETHBIX MOHITUN ONpEAeseTcs B X0/1e pa3pabOoTKH OCHOBHOM
00pa30BaTeNbHOIN MPOrpaMMBI OCHOBHOTO 0OO0mIero oOpa3oBaHUs 00pa30BaTEIbHONW OpPTaHU3AlHNUA B
3aBHCHUMOCTH OT MaTepHalbHO-TEXHHUYECKOrO OCHAIICHUS, KaJpOBOTO IMOTEHIIMANA, HCIOJIb3yEeMbIX
METOJIOB paObOThI U 00pa30BaTENbHBIX TEXHOIOTHIA.

B cootBerctBun ®I'OC OOO BBIIEISIOTCS TPU TPYIIIBI YHUBEPCAIbHBIX YUEOHBIX IEHCTBUIA:
pETyISTUBHBIE, TO3HABATEIbHBIC, KOMMYHUKATHBHEIE.

PeryasituBubie YY /|

1. VYmMeHue caMoCTOATENBHO ONPEAETATH e 00y4eHUsl, CTaBUTh U (OPMYIMPOBATH HOBBIE
3amaud B ydeOe ¥ TIIO3HABATEIbHOW JEATEIIFHOCTH, pa3BUBaTh MOTHBBI M WHTEPECHl CBOEH
MO3HABATENIbHON JesiTeTbHOCTH. OOYyJarOIIHIICS CMOXKET:

® aHAIM3HPOBATH CYIIECTBYIOUINE U IJIAHUPOBATH OynyIire oOpa3oBaTelbHbIE PE3YIbTATHI;

® UIeHTU(DUIIMPOBATH COOCTBEHHBIE MPOOJIEMBI U OTIPEIEIISIThH TIIABHYIO MPOOIIEMY;

® BBIBUTaTh BEPCHH PEUICHHS MpOoOJeMbl, (OPMYIHUPOBATh THIOTE3bI, MPEABOCXHIIATH
KOHEUHBIN pe3ysbTaT;

® CTaBUTh IIeNb JICATEIBHOCTH Ha OCHOBE OIPENEICHHOW MPOoOJeMBbl M CYIIECTBYIOIINX
BO3MOKHOCTEH;

e (QopmymupoBaTh Yy4eOHBIE 3aJadll KaK IIard JOCTIDKEHHS IIOCTAaBJICHHOW IeNH
NeSITeTTHHOCTH,

e 00OCHOBEHIBAThH IIEJIEBBIC OPHEHTHPHI U MPHOPUTETHI CCHUIKAMH Ha IEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTHUECKYIO MTOCIEA0BATEIbHOCTD I11arOB.

2. YMeHHME CaMOCTOSITEJIbHO TIUIAHUPOBATH IIYTH JAOCTHXKEHHMs Iiefieil, B TOM dHCIe

IbTEpPHATUBHBIE, OCO3HAHHO BBIOMpATh Hambosiee >PPEKTUBHBIE CHOCOOBI pelIeHUs Y4eOHBIX U



MO3HaBATENIbHBIX 3a7a4. OOYyJarOIIHIICS CMOXKET:

® OmpenensiTh HeOOXOAUMbIE NeHCTBHE(S) B COOTBETCTBHM C Y4eOHOW W TO3HABaTEIIbHOU
3a/1a4eil U COCTaBIATh AIITOPUTM UX BBINOJIHEHMUS,

e 00OCHOBBIBaTb M OCYIIECTBIATH BbIOOp Hambosiee >PQPEKTHBHBIX CIOCOOOB pELICHUs
y4€OHBIX Y IM03HABATEIbHBIX 33/1a4;

® ONpEeNeNATh/HAXOIUTh, B TOM YHCJIE€ W3 NPEIJIOKEHHBIX BapUAHTOB, YCJIOBUS JUIs
BBITIOJTHEHUS YI€OHOM 1 TTO3HABATEIBHOM 3a1a4K;

e BBHICTpAauUBaTh JKU3HEHHBIC IUJJAHBI HA KPATKOCpPO4YHOe Oyaymiee (3asBIATH IIeJICBbIC
OpPUEHTHPBI, CTAaBUTh aJI€KBATHBICE MM 3aJauyd M NpeasiaraTh JEHCTBHA, YKas3bIBasi U OOOCHOBBIBAs
JIOTMYECKYIO MI0CIIEI0BATEIbHOCTD 11aroB);

e BBIOMpATh U3 NMPEATOKEHHBIX BAPUAHTOB U CAMOCTOSITEIbHO UCKATh CPEJICTBA/PECYPChI IS
peLIeHHs 3aJa4n/IOCTHKEHHSI LIeNH;

® COCTaBJIATH IJIaH PELICHUs TPOOJIeMbl (BBIIOIHEHUS IPOEKTa, IPOBEICHUS UCCIIEOBAaHUS);

® OIpeNeNATh NOTCHLUAIbHbIE 3aTPYAHEHUS NpPU PpELIeHUH Y4eOHOW M IO3HaBaTeIbHOU
3a[a4y U HaXOAWUTh CPENCTBA IJI UX YCTPAHEHUS;

® OIUCHIBATh CBOW OMBIT, 0OpMIIsAs €ro Ul Mepefadyu JPYTruM JIIOJSM B BHUJE TEXHOJIOIMU
pELIeHUs IPAKTUYECKUX 3a7a4 ONPEACIESHHOr0 KJ1acca;

® [UIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHMBHYyaJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. VYMeHHME COOTHOCUTH CBOM JEHCTBUS C IJIAHUPYEMBIMH DE3YJIbTaTaMM, OCYIIECTBIATH
KOHTPOJIb CBOEH JIEATENILHOCTH B MPOLIecce JOCTHKEHHs Pe3yibTaTa, ONpeIesaTh ClIocoObl AeicTBUI
B paMKax IMPEAJI0KEHHBIX YCIIOBUN U TpeOOBAaHUMN, KOPPEKTUPOBATh CBOM JAEUCTBUS B COOTBETCTBUU C
u3MeHsoencs cutyanueil. OOyJaronuics CMOXeT:

® ONpeAensATh COBMECTHO C IMEJaroroM M CBEPCTHUKAMM KPHUTEPUM IUIAHUPYEMBIX
Pe3yJIbTaTOB ¥ KPUTEPUU OLIEHKU CBOEH yueOHO! JesITeIbHOCTH;

® CHUCTEMAaTU3MPOBaTh (B TOM 4YMCJIE BBIOMpPATh MPUOPUTETHBIE) KPUTEPUHU IUIAHUPYEMBIX
pE3yJIBTAaTOB U OLICHKU CBOEH JESTEIBHOCTH;

e OoTOMpaTb WHCTPYMEHTHI JUIsl OLICHMBAHUS CBOEH  JI€ATENBbHOCTH, OCYIIECTBIATH
CaMOKOHTPOJIb CBOCH IEATETLHOCTH B paMKax MPEII0KEHHbIX YCIOBUI U TpeOOBaHUH;

® OILICHUBATh CBOIO JIEATEIBHOCTb, APIYMEHTHPYS NPUUYMHBI JOCTUKEHHUS WJIH OTCYTCTBHS
IUIAHUPYEMOTO PE3yibTaTa;

® HAXOJUTh JIOCTATOYHBIE CPEACTBA JUIS BBINIOJIHEHUS Y4eOHBIX NEHCTBUN B M3MEHSIOLICHCS
CUTYallUX W/WIIM IPU OTCYTCTBUU TUIAHUPYEMOTO pe3ysIbTara;

e paborasg IO CBOEMY IJIaHY, BHOCUTh KOPPEKTHBBI B TEKYIIYIO JEATEIbHOCTh Ha OCHOBE

aHajin3a W3MEHEHUI CUTyalluun JJIs MMOJIYYCHHA 3aIlJIaHUPOBAHHBIX XapaKTCPUCTHK



MPOJIYKTa/pe3yibTaTa;

® YCTaHaBIMBATh CBS3b MEXKAYy IMOJYYCHHBIMH  XapaKTEPUCTUKAMU  MPOAYKTa U
XapaKTEePUCTHKAMH TPOLIecca ACATEIbHOCTH | TI0 3aBEPIICHUH JCITEIbHOCTH MpeajiaraTb U3MEHEHNE
XapaKTEPUCTHK MPOLecca ISl OTYYCHUS YITYUIIEHHBIX XapaKTePUCTHK MPOIAYKTA;

® CBEpATb CBOM JICHCTBHS C LEJIbIO M, IpU HEOOXOAMMOCTH, HCHPABIATH OUIMOKU
CaMOCTOSITENTBHO.

4. VYMeHHe OLICHUBaTb IPABWJIBHOCTh BBIINOJHEHUs Yy4eOHOW 3agaud, COOCTBEHHbIE
BO3MOYHOCTH ee perieHus. O0yJaromuicss CMOXKeT:

® OIpEeaeNsATh KPUTEPUH MPABUILHOCTH (KOPPEKTHOCTH) BBITIOJHEHHS YUeOHOM 3a/1auu;

® aHaJIM3UPOBaTh M OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOLIET0 MHCTPYMEHTApUs JUis
BBINOJIHEHUS yUeOHOI 3a/1auu;

e CBOOOIHO TOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPHSIMH OIICHKH W CaMOOILICHKH, UCXOJS U3
LeJIM ¥ UMEIOIINXCSI CPEICTB, Pa3inyas pe3ysibTaT U cocoObl JeiCcTBUM;

® OIEHWBATh MPOAYKT CBOEH JEATENPHOCTH 1O 33JaHHBIM W/WIM CaMOCTOSITEIBHO
OIpeIelIEHHBIM KPUTEPHSM B COOTBETCTBUM C LIEIIBIO ACATEIbHOCTH;

e 00OCHOBBIBaTh JOCTHXKUMOCTH I€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX
BHYTPEHHHUX PECYPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB;

¢ (UKCHPOBATH M AHAITM3UPOBATH IMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

5. Brnanenme ocHOBaMH CaMOKOHTPOJISI, CAMOOIEHKH, IPUHATHUS PEIICHHIH W OCYIIECTBICHHS
OCO3HAHHOTO BbIOOpA B yueOHOU U mo3HaBaTeIbHON. OOYyJaIOIIHIICS CMOXKET:

e Ha0MI0aTh M aHAIU3MPOBATH COOCTBEHHYIO YUEOHYIO U MO3HABATEIbHYIO JEATEIbHOCTh U
NeSITeTLHOCTD IPYTrUX 00y4aromuxcs B MpoIecce B3auMOITPOBEPKH;

® COOTHOCUThH pealibHble M IUIAHHPYEMbIE pe3yibTaTbl MHAMBHUIYaNbHOH 00pa30BaTesIbHOM
NeSITeTIHHOCTH U JIeNaTh BBIBOJIBI,

® [PUHHUMATH pElIeHUE B yUeOHOH CUTYyalluu U HECTH 3a HETO OTBETCTBEHHOCTb;

® CaMOCTOSITEIBHO ONPEAEATh NPUYMHBI CBOETO yCIeXa WM HeyclleXa U HaXOJUTh CIOCOOBI
BBIXO/JIa M3 CUTYAIlH HEYCIIeXa;

® PpETPOCIEKTUBHO OIpeNeNaTh, Kakue JACWCTBUS 10 pELIeHHI0 y4eOHOW 3amauu Wid
napaMeTphl ATHX IEHCTBHI IPUBEIH K TIOTYYCHUIO UMEIOIIETrOCs MPOYKTa yIeOHOW AeSTeTbHOCTH;

® JIEMOHCTPUPOBaTh MPHUEMBbl PEryJsAlUd  TCUXO(U3NOIOTHUYECKUX/  SMOLMOHAIBHBIX
COCTOSIHUHM JUTsl JOCTHOKEHHs 3 ¢dekTa ycrokoeHus (YCTpaHEeHHUs SMOIMOHAIBLHONW HAINpPsHKEHHOCTH),
apdexta BoccTaHOBICHHS (OciabieHHss NOpOsiBIEHUN  yromieHus), d¢pdekra aKTUBH3ALUU
(MoBbIIIEHUs TICUXO0(U3UOIOTHYECKON peaKTUBHOCTH).

ITo3naBaTtenbHbie YY /|



6. VYMeHue omnpenensaTh TOHATHS, CO3/aBaTh OOOOIICHMS, YCTaHABIMBATH AaHAJIOTHH,
KJaccu(UIUpOBaTh, CaMOCTOSATEIIHO BBIOMpPATh OCHOBAHUS W KPHUTEPHM JUIA KJIACCH(HKAIINH,
YCTAaHABJIMBATh PUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTHUYECKOE PACCYXkICHHUE, YMO3aKIOUEHHE
(MHIYKTUBHOE, I€yKTUBHOE, 10 aHAJIOIMH) U JeJ1aTh BbIBOIbL. OOyUaronuics CMOXKET:

e 10A0UpaTh CJIOBA, CONOJYUHEHHbIE KJIIOUYEBOMY CIIOBY, ONPEAEISIOIINE €ro INpU3HAKU U
CBOMCTBA;

® BBHICTPaUBaTh JOTMYECKYIO LENOYKY, COCTOSIIYIO U3 KIIIOUYEBOI'O CJIOBA M CONOJYMHEHHBIX
€My CJIOB;

® BBIJCIATH OOIIMI MPU3HAK IBYX WJIM HECKOJIBKUX MPEAMETOB WUJIH SIBICHUH M OOBICHATH UX
CXO/ICTBO;

e 00BEAMHATH MPEIMETHI U SIBJICHUSI B TPYIIBI IO ONpPENEICHHBIM MIPU3HAKAM, CPaBHUBATh,
KJIACCU(UITUPOBATH M 00001IaTh (DAKTHI U SIBICHUS;

® BBIIEIATH SIBICHUE U3 OOLIETO psAJia IPYTux SIBICHUN;

® OMpeAensaTh O00CTOSTENbCTBA, KOTOpbIE MPEIIECTBOBAIM BO3HUKHOBEHHUIO CBSI3U MEXKAY
SBJICHUSIMHU, U3 3TUX OOCTOSTENBCTB BBLIENATh ONPEICIAIONINe, CIOCOOHbBIE ObITh MPUYUHON JTaHHOTO
SIBJICHUS, BBISABIIATD IPUUUHBI U CIIECTBUS SIBJICHUIA;

® CTPOMTb PacCyXJI€HHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBICHUSM U OT YaCTHBIX
ABJICHUHM K OOLIMM 3aKOHOMEPHOCTSIM;

® CTPOMTH PAcCyXJEHHE Ha OCHOBE CPAaBHEHHUS INPEIMETOB U SIBICHUH, BBIJCINSAS MPH 3TOM
oO11e NpU3HaKy;

® M3J1araTh NOJYYEHHYIO HH(OPMAILIMIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoil 3a1auu;

® CaMOCTOSITENIbHO yKa3bIBaTh Ha MH(OpMaIMIO, HYXKJAIOIIYIOCS B MPOBEpKE, Mpeiiaratb U
MPUMEHSITH CIIOCOO MPOBEPKH IOCTOBEPHOCTH MHPOPMAIIUH;

e BepOanM30BaTh SMOLMOHAIBHOE BIIEYAaTIEHUE, OKa3aHHOE Ha HETO0 HCTOYHUKOM;

e OOBSACHATH ABJIEHUS, IPOLIECCHI, CBSI3U U OTHOILIEHUS, BBISBISIEMbIE B X0/ TO3HABATEIbHOMN
U HCCIIEIOBATENbCKOM JESITENbHOCTU (IPUBOIUTH OOBSICHEHHE C U3MEHEHUEM (OPMBbI TIPECTABICHNUS;
OOBSACHSATS, IeTATU3UPYS WK 0000111as1; OOBSACHATH C 3aJJaHHOM TOUKH 3pEHUs);

® BBIBJATH M Ha3bIBaTh NMPUUYMHBI COOBITHUS, SIBJICHUS, B TOM YMCJIE€ BO3MOXXHBIE / Hamboee
BEPOSATHbIE MPUYMHBI, BO3MOKHbIE MOCJIEICTBUS 3a/laHHON MPUYHHBI, CAMOCTOSITEIbHO OCYIIECTBIISAS
IIPUYNHHO-CJIEICTBEHHBIN aHaIN3;

e JenaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHAIM3a Pa3HBIX TOYEK 3pEHMs, MOITBEP)KIATh
BBIBOJ] COOCTBEHHOH apryMeHTalMel WM CaMOCTOSTEIbHO NOJIYYeHHBIMU TaHHBIMHU.

7. YMeHue co3/1aBaTh, IPUMEHATh U MpeoOpa3oBbIBaTh 3HAKU MU CUMBOJIBI, MOJIEJIA U CXEMBI

JUTSI pelIeHUs yueOHbBIX U MMO3HaBaTENbHbBIX 3a/1a4. O0y4arouuiicss CMOXKeT:



e 0003Ha4aTh CUMBOJIOM M 3HAKOM NPEIMET U/UJIH ABICHUE;

® OIpPENEIATh JOIMYECKHE CBSI3H MEXKAY IIpeIMETaMU W/WIH SIBIEHUSMH, 0003Ha4YaTh JaHHBIE
JIOTUYECKHE CBSI3U C IIOMOIIBIO 3HAKOB B CXEME;

e co3JaBaTh a0CTPAKTHBIN WM peabHbIi 00pa3 npeaMeTa U/uiu SBICHHUS;

® CTPOUTh MOJEJB/CXEMY Ha OCHOBE YCIIOBHH 3aJaun U/UIIU criocoba ee perieHus;

e co3JgaBaTh BepOaJbHbIE, BELIECTBEHHbIE M HH(OPMAIMOHHBIE MOJAEIM C BBIIACICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa Ul ONpPEACICHHs CIIoco0a PElIeHNs 3314l B COOTBETCTBUHU
C CUTYyallUeH;

e 1peoOpa3oBbIBATH MOJIENIN C LIENbIO BBIABICHUS OOLIMX 3aKOHOB, ONPEAEISIOMUX JaHHYIO
IPEIMETHYIO 00J1acTh;

® [IEPEBOJUTH CIOXKHYIO I10 COCTaBY (MHOT0OACIEKTHYIO) HH(pOpMALMIO U3 rpauuecKoro Wiu
(bopMann30BaHHOTO (CUMBOJIBHOTO) IIPEJCTABICHHS B TEKCTOBOE, 1 HA00OPOT;

® CTPOUTb CXEMY, QJIFOPUTM JEHUCTBUSA, HUCIPABIATh WM BOCCTAHABIMBATh HEU3BECTHBIN
paHee aJropUTM Ha OCHOBE HUMEIOIIErocs 3HaHUsL 00 00bEKTE, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

® CTPOMTH JI0KA3aTEIbCTBO: MIPSIMOE, KOCBEHHOE, OT IPOTUBHOTO;

® AHAIM3UPOBATH/Pe(IIEKCUPOBATh OMNBIT Pa3pabOTKU W pealu3aluu y4yeOHOro MpPOeKTa,
UCCIIeI0BaHMs (TEOPETUYECKOI0, IMIIMPHUUECKOr0) Ha OCHOBE IPEJI0KEHHON IPOOJIEeMHON CUTYyaluy,
MIOCTABJICHHOM 1IeJTN W/WJIH 33JJaHHBIX KPUTEPHEB OLIEHKU IPOIYKTa/pe3ybTara.

8. CwmpicnoBoe ureHrne. OOyJarOIIHIICS CMOXKET:

® HAxXoAUTh B TeKcTe TpedyeMyro uHHGOpManKi0 (B COOTBETCTBUM C IENsMU CBOEH
JIeSATEITLHOCTH);

® OpUEHTHPOBAaTbCA B COJEPKAHMM TEKCTa, IIOHMMAaTh LEJOCTHBIA CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

® YCTAaHaBJIMBAThb B3aHMOCBSI3b ONMCAHHBIX B TEKCTE COOBITUH, SIBIEHUH, IPOLIECCOB;

® pPE3IOMUPOBATH INIABHYIO HJICI0 TEKCTA;

e 1peoOpazoBbIBaTh TEKCT, «IIE€PEBOJSA» €ro B APYTYI0 MOJAIbHOCTh, MHTEPIPETUPOBATH
TEKCT  (XYIOKECTBEHHBII W HEXYJIOKECTBEHHbII  —  y4eOHBIM,  HayYHO-TIOMYJISPHBIH,
uH(OpPMAIMOHHBIH, TeKCT non-fiction);

® KPUTUYECKU OLIEHUBATh COJIEpKaHue U POpMy TeKcTa.

9. ®opmupoBaHHWE ¥ pa3BUTHE SKOJOTUYECKOTO MBIIIICHHUS, yMEHHE IPHUMEHSATh €ro B
MI03HABATENbHOM, KOMMYHHUKATUBHOW, COIMAIBHOW MpaKTUKE M NPOPEecCHOHATBHON OpHUEHTalUu.
OOyJaromuiicss CMOKeT:

® OIpeAeNnsiTh CBOE OTHOLIEHHE K MPUPOJHON Cpee;

® AHAJIM3UPOBATh BIHMSHHE OJKOJOTWYECKUX (AaKTOpPOB Ha cCpeny OOUTaHUS KHUBBIX



OpPraHU3MOB;

® [IPOBOJUTH IPUYMHHBIN U BEPOATHOCTHBIM aHAIN3 DKOJOTHYECKUX CUTYyaLUH;

® POTHO3MPOBATH U3MEHEHUS CUTYAIMH IPU CMEHE JCWCTBUS OAHOTO (hakTopa Ha JeiicTBHE
Ipyroro ¢gakropa;

® pPACIpPOCTPAHSTh SKOJOTMYECKHE 3HAHMS U y4acTBOBATh B IPAKTUYECKHUX JEax I10 3alluTe
OKpYXKaroIlleHl Cpebl;

e BbIpaXKaTb CBOE OTHOILIEHHUE K MPUPOJIE YEpe3 PUCYHKH, COUMHEHMS, MOJEIH, IIPOECKTHHIE
paboTHI.

10. Pa3BuTHEe MOTMBaLUM K OBJAJEHUIO KYyJIbTYPOW aKTMBHOI'O HCIIOJIb30BAHUS CIlIOBaped U
JPYTUX MOUCKOBBIX cucTeM. O0ydaroLuiics CMOXKET:

e onpeaensaTh He0OOXOAMMbIE KIIFOUEBbIE TIOMCKOBBIE CII0OBA U 3aIIPOCHI;

® OCYILECTBIATh B3aUMOJEHCTBUE C  JJIEKTPOHHBIMM  IIOMCKOBBIMH  CHUCTEMaMH,
CIIOBapsIMU;

e (opMHpOBaTh MHOXECTBEHHYIO BBIOODKY M3 IIOMCKOBBIX HMCTOYHUKOB  JJIS
00BEKTUBM3ALIUYU PE3YJIbTATOB MIOUCKA;

® COOTHOCHUTH IIOJyYEHHBIE PE3YJIbTAThl IOUCKA CO CBOEH JESTEIBHOCTBIO.

Kommynukarususbie YY ]|

11.  YMeHue OpraHu3oBBIBaTH y4e€OHOE COTPYAHHYECTBO M COBMECTHYIO JI€ATEIIBHOCTH C
YUHTEIEM M CBEPCTHHKaMU; paboTaTh MHIAMBUAYAJIbHO U B TPYIIE: HAXOIUTh OOlee pelieHue M
paspemarts KOH(QIMKTH HA OCHOBE COIJIACOBAHMS IMO3MLIMKA M y4deTa HWHTEPECOB; (HOPMYIHpPOBATh,
apryMeHTHPOBATh U OTCTauBaTh cBOe MHeHHE. OOyUaromics CMOXKET:

— OIPEIENATh BO3MOXHBIE POJIM B COBMECTHOMN JESITEIBHOCTH;

— WIpaTh ONPEIEICHHYIO POJIb B COBMECTHOM €ATEIbHOCTH;

— MpUHUMATh MO3ULHI0 COOECEeHUKA, TTOHUMas IMO3ULUIO0 JPYroro, pa3indarbh B €ro peuu:
MHEHHE (TOUKY 3pEHHsI), JOKA3aTEeIbCTBO (apPIyMEHTHI), (PaKThl; TUIIOTE3bI, aKCUOMBI, TEOPUH;

— OomlpenensaTh CBOM JEHCTBHS W JEHCTBHs MapTHEpa, KOTOpbIE CIIOCOOCTBOBAIU WM
IPENSITCTBOBAIN NMPOTYKTUBHOM KOMMYHHKAIUH;

— CTpPOMTbH NO3UTUBHBIEC OTHOLIEHUS B Ipoliecce Y4eOHOM 1 MO3HABATENbHOM NesTeIbHOCTH;

— KOPPEKTHO M apryMEHTHUPOBAaHHO OTCTauBaTh CBOIO TOYKY 3PEHHUS, B AUCKYCCUU YMEThb
BBIIBUTaTh ~ KOHTPAapryMeHTHI, mepedpa3upoBatb CBOIO  MbICIb  (BIaJ€HHE  MEXaHHU3MOM
HKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKH OTHOCHTBCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IPU3HABAaTh
OLIMOO0YHOCTh CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTUPOBATH €r0;

— npeajaratb aJIbTCpHAaTUBHOC PCIICHUC B KOH(I)HHKTHOﬁ CUTYyalluu;



— BBIIETATH OOIIYIO TOUKY 3PCHUS B JUCKYCCHUU;

— JIOrOBapUBaThCS O MPABUJIAX M BOMPOCAX I OOCYKIEHHUS B COOTBETCTBHH C TTOCTaBICHHOM
nepen rpynnou 3agadei;

— OpraHW30BbIBaTH y4eOHOE B3aWMOJICHCTBHE B rpymnme (ompeneisaTs oOmue 1w,
pacupenesnsaTh poJid, JOTOBAPUBATHCS JIPYT C APYTOM U T. 11.);

— YCTpaHATh B paMKaxXx Jhajiora pa3pbiBBI B~ KOMMYHHKAIlUH, OOYCIIOBJIECHHBIE
HEMMOHUMaHHUEM/HETIPHUATHEM CO CTOPOHBI coOeceIHrKa 3a1a9u, (HOPMBI T COJIepKaHUS JUaora.

12. YMeHne OCO3HAaHHO MCIOJIb30BaTh PEYEBBIE CPEICTBA B COOTBETCTBUHM C 3adadyeil
KOMMYHHKAITUM JJI1 BBIPAKEHUS CBOUX YYBCTB, MBICJIICH M TOTPEOHOCTEH Ui TUIAHUPOBAaHUS H
pEeryJillud CBOEU JEATEIbHOCTH; BJIAJICHUE YCTHOM M MNHCBMEHHON peuYbl0, MOHOJIOTMYECKOM
KOHTEKCTHOU peubto. OO0yJaronuiicss CMOXKET:

® ONpEeNeNsATh 3a/1a4y KOMMYHHUKAIIUHA U B COOTBETCTBUU C HEH OTOUpATh PeUeBbIC CPE/ICTBA;

e 0oTOMpaTh M HCIIOJIb30BaTh pPEYEBBIC CPEJACTBA B MPOLECCE KOMMYHHKAIMU C JAPYTUMU
JIOJBbMU (IUAJIOT B Mape, B Majol TpymIe u T. 11.);

® TPEICTABIATh B YCTHOM WM NHCbMEHHON (opMe pa3BepHYTHIM IUIaH COOCTBEHHOM
JIeSITEILHOCTH;

e c00JII0IaTh HOPMBI MYOJIMYHON PEYH, PErIaMeHT B MOHOJIOTE U JUCKYCCUU B COOTBETCTBUU
C KOMMYHUKAaTUBHOU 3aa4eil;

® BBICKAa3bIBaTh U OOOCHOBHIBATH MHEHHUE (CYXKJEHHE) W 3amlpalivBaTh MHEHHE IMapTHEpa B
paMKax Juanora;

® [IPUHUMATH PEIICHUE B XOJI€ IMAJIOTA U COTJIACOBBIBATH €r0 ¢ COOECETHUKOM;

® (CO03/1aBaTh MHCHbMEHHBIE «KIIUIIMPOBAHHBIE» U OPUTMHAIIBHBIE TEKCTHI C MCIOJIb30BAHUEM
HEOOXOIUMBIX PEUYEBBIX CPEICTB;

® UCIIOJNBK30BaTh BepOaJbHBIE CpeNCTBAa (CpelNCcTBa JIOTUYECKOW CBSI3M) JUISl BBIJICICHUS
CMBICITIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® ICIIOJIB30BAaTh HeBepOaTbHBIC CpeacTBa HITH HaTJISTHEIS MaTepHalIbl,
MOJITOTOBJICHHBIE/OTOOpAaHHBIE TTOJT PYKOBOJICTBOM YUHUTEIS;

e JleJlaTh OLIEHOYHBIA BBIBOJI O JOCTH)KEHUHU LEIW KOMMYHHUKAIIMM HEMOCPEICTBEHHO MOCIIE
3aBEPIICHUS] KOMMYHHUKAaTUBHOTO KOHTaKTa U 00OCHOBBIBATH €TO.

13. dopMHUpOBaHWE W  Pa3BUTHE KOMIIETEHTHOCTH B  OOJACTH  HMCIOJIb30BaHUS
nH(}OPMaIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoru# (nanee — UKT). OO0yuaronuiicss CMOXKeT:

® IICJICHAINPABICHHO UCKATh U HCIOJIH30BaTh WH()OPMAIIMOHHBIE PECYpPCh, HEOOXOIUMBIE NS
pelieHus y4eOHbIX U MPAKTUIECKUX 3a]a4 ¢ moMortbio cpeacts MKT;

L4 BLI6I/IpaTB, CTPOUTH U UCIIOJIB30BaTh aJICKBATHYIO I/IH(I)OpMaI_II/IOHHYIO MOZCIIb IJIA IIepeaavun



CBOMX MBICIEH CpEICTBAMH €CTECTBEHHBIX M (DOPMAIIBHBIX S3BIKOB B COOTBETCTBHM C YCIOBUSAMHU
KOMMYHHUKalWH;

® BBIJCHATh WH(GOPMALMOHHBIM aCIeKT 3aJayd, ONEpUpOBaTh IaHHBIMH, HCIIOIH30BATh
MO/JIeJIb PELICHHUS 3a/1a4;

® 1CIIOJIB30BaThb KOMIIBIOTEPHBbIE TEXHOJOIMM (BKJIOYas BbIOOp aJEKBATHBIX 3ajaye
MHCTPYMEHTAJIBHBIX MPOTPAMMHO-AINIAPATHBIX CPEACTB U CEPBUCOB) JUIS PEIICHUS HHPOPMAIIMOHHBIX
U KOMMYHHMKAIIMOHHBIX Y4€OHBIX 3a/a4, B TOM 4YMCJe: BbIYMCICHHUE, HAllMCaHUE IHCEM, COUMHEHUH,
JIOKJIa/10B, pedepaToB, CO3JaHUE IPE3EHTALMN U JIp.;

® JICIIOJIB30BATh HH(POPMAIIHIO C YIETOM STHUECKUX U IPABOBBIX HOPM;

e co3JaBaTh HH(OPMAIIMOHHBIE PECYPChI Pa3HOT0 THUIIA U JJIS Pa3HBIX ayAUTOPUN, COOII0ATh

MH(OPMAaILMOHHYIO TUTUEHY U TIPpaBuiia HHPOPMAITMOHHON 0€3011aCHOCTH.

1.3. IIpenmeTHbIe pe3yJibTAThI:

BeinmyckHuk Hayuures B 7-9 kiaccax (@Jsl MCHOJIB30BAaHUSI B NOBCEHEBHOW KM3HM U
o0ecrneyeHUs1 BO3MOKHOCTH YCIIEIIHOT0 MPOAO0JIKeHUs1 00pa30oBaHUA HA 02a30BOM YPOBHe)
JJieMeHTHI TEOPUMH MHOKECTB H MATEMATHY€ECKOM JIOTHKH

e OmnepupoBarb Ha 0a30BOM ypOBHel IIOHATUAMU: MHOXXECTBO, DJJIEMEHT MHOXKECTBA,
IIOAMHOKECTBO, HpI/IHaIUIC)KHOCTI);

®  3a7aBaTh MHOXKECTBA MEPEYUCICHUEM HX JJIEMEHTOB;

® HaxOJUTh MepecedeHue, 00beAMHEHUE, TTOJIMHOKECTBO B MIPOCTEHIITUX CUTYAIIHSIX;

e omepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSMHU: OIpeNeJeHHe, aKkCHOMa, TeopeMa,
JI0Ka3aTelbCTBO;

® [IPUBOJUTH NIPUMEPHI U KOHTPIPUMEPHI IS OATBEPKACHUS CBOUX BBICKAa3bIBAaHUM.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIAMETOB:

®  JCIOJIb30BaTh Tpaduyueckoe TMPEACTABICHUE MHOXECTB IS ONUCAHUS PeaTbHBIX
MPOILIECCOB U SBIICHUH, P PEIICHUH 3a/1a4 IPYTUX YUeOHBIX MPEAMETOB.
Yucaa

e OmnepupoBatb Ha 0a30BOM YpOBHE TOHSTHSMH: HATypaJlbHOE YHCIIO, IEJI0€ YHCIIO,
OOBIKHOBEHHas1  IpoOb, JecITHYHAass Jpo0b, CMEMIaHHas JpoOb, palMOHAIBHOE  YHCIIO,
apudMeTHIeCKUl KBaIpaTHBINA KOPEHB;

L4 HCIIOJIB30BaTh CBOMCTBA UHCEI U IpaBUJia JefcTBUI IIPU BBITTOJIHCHUU BBI‘-II/ICJ'ICHI/H\/'I;

! 351ech 1 manee — pacno3HaBaTh KOHKPETHBIE TPUMEPbI OOLIMX TOHATHI 110 XapaKTePHbIM MPU3HAKAM, BBIIOJIHATH
JICHCTBUS B COOTBETCTBHU C OTIPEACICHUEM M IPOCTEHIINMH CBOMCTBaMU MOHATHH, KOHKPETH3UPOBAThH MPUMEpaMu o01me
HOHATHSA.



®  HCMOJIb30BaTh MPU3HAKHU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJHEHUN BBIYUCICHUU U
PEIICHUHN HECIOXKHBIX 3a/1a4;

®  BBINOJHATH OKPYIJICHUE PALIMOHAJIBHBIX YMCETI B COOTBETCTBUU C MPABHIIAMU,

®  OIICHMBATh 3HAYCHHE KBAAPATHOT'O KOPHS U3 IMOJOKUTEIBLHOTO IEJI0T0 YHCIIa;

®  pacro3HaBaTh PAllMOHAILHBIC U UPPAIMOHATBHBIC YUCIIA,

®  CpaBHHMBATH YHCIIA.
B noBcenHeBHOI KU3HM U NIPU U3YYEHUH APYTUX NPeIMETOB:

®  OIICHMBATh PE3YJIbTATHl BEIYMCICHUN MPU PEIICHUH MPAKTHYECKUX 3a/1a4;

®  BBINOJHATH CPABHEHHE YUCEN B PEATIbHBIX CUTYAIUAX;

®  COCTaBJIATH YUCJIOBBIC BRIPAXKEHUS MPU PEIICHUH MPAKTUYECKUX 3a7a4 U 3aJa4 U3 APYyrux
y4€OHBIX IPEIMETOB.
ToxnecTBeHHBbIE IPe0OPa30BAHUA

e BHIIOJHATH HECIOXHBIC IPeoOpa3OBaHMs [JJIl BBIYMCICHUS 3HAYCHHH YHCIOBBIX
BBIPOKEHUM, COIepKAIINX CTEIEHU C HATypaJIbHBIM MOKA3aTeJIeM, CTETICHU C IEJIbIM OTPULIATEIbHBIM
MOKAa3aTelIeM;

®  BBINOJHATH HECIOXKHBIC IPeoOpa3OBaHMs ICNIBIX BBIPAKCHUN: pPaCKpPhIBaTh CKOOKH,
MIPUBOAUTH MOJIOOHBIC ClIaraeMble;

®  HCIIOJIB30BAaTh (POPMYJIBI COKPAIIICHHOTO YMHOXEHHS (KBapaT CyMMBI, KBaJpaT Pa3HOCTH,
pPa3HOCTh KBAAPATOB) /Ui YIPOIIECHHUS BEIUUCICHUHN 3HAUCHUH BBIPAKCHHIA;

®  BBINOJHATH HECJIOXKHBIE MPEeoOpa3oBaHusl APOOHO-TUHEUHBIX BHIPAKCHUIN U BBIPAKECHHM C
KBaJPAaTHBIMU KOPHSIMH.
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

® TIOHMMAaTh CMBICII 3aMMCH YKCIIa B CTAHAAPTHOM BH/JIE;

e  omnepupoBaTh Ha 6a30BOM YPOBHE MOHITHEM «CTaHAPTHAS 3aMHUCh YHCTIaY.
YpaBHeHusi 1 HepaBeHCTBA

e OmnepupoBarb Ha 0a30BOM YpOBHE TOHSTHUSMH: PABEHCTBO, YHCIOBOE pPaBEHCTBO,
ypaBHEHHUE, KOPEHb YPaBHEHUS, PEIIICHUE YPAaBHEHUS, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE
HEPaBEHCTBA,

®  TIPOBEPATH CIPABEJIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e  pemaTh JUHEHHBIC HEPABEHCTBA M HECJIOKHBIC HEPABEHCTBA, CBOJIAIINECS K JIMHEHHBIM;

®  pemaTh CUCTEMBI HECIIOKHBIX TUHEHHBIX YpaBHEHUN, HEPABEHCTB;

®  TIPOBEPSATH, SABJISICTCS JIU JAHHOE YHCIIO PEIICHUEM YPaBHEHHS (HEPaBEHCTBA);

e  pemiath KBaJIpaTHBIE YpaBHEHUS 10 GopMyIie KOpHEW KBaIpaTHOTO YPaBHEHHUS,

L4 1/1306pa>1<aTL pelICHUd HCPABCHCTB U UX CUCTEM Ha YHCIO0BOH HpHMOﬁ.



B noBcegHeBHOI :KM3HHM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

®  COCTaBJIATBH U PELIATh JIMHEHHbIE YPaBHEHHUS [IPU PELICHUH 3a/1a4, BO3HUKAIOLIUX B IPYIHX
y4€OHBIX IPEeIMETAX.
DOyHKIUUHA

e Haxonuth 3HaueHue QyHKIMHU 1O 33JAHHOMY 3HAUEHHIO apTyMEHTa;

® HAXOAUTh 3HAUCHHE apryMeHTa IO 33JaHHOMY 3HAYCHHIO (QYHKIUH B HECIOXKHBIX
CUTYaIHAX;

®  OIpEIENATH [10JIOKEHUE TOUKHU 10 €€ KOOpAMHATaM, KOOPAUHATHI TOUKH 10 €€ MOJI0KEHHUIO
Ha KOOPJAMHATHOM MJIOCKOCTH;

e 10 rpaguKy HaxoAWUTb OOJIACTb ONPEACICHMS, MHOXKECTBO 3HAYCHWUH, HYIU (YHKIMH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUsl U yObIBaHUS, HAUOOJIbLIIEE U HAUMEHbIIIEE
3Ha4YeHusl GyHKLUY;

e  CcTpouTh rpaduK TUHEHHON QYHKIUY;

®  [IpOBEpATh, SABJISIETCA JM JaHHBIA IpaduKk rpadukoM 3aAaHHOW (QYHKIUM (JIMHEHHOMH,
KBaJpaTUYHOM, 0OpaTHON MPONOPLUUOHAIBHOCTN);

e ompenenaTh NpUONMIKEHHBbIE 3HAUYEHUS KOOPAMHAT TOYKH IepecedyeHus rpaduxos
byHKIM;

e omnepupoBarth Ha 0a30BOM YpPOBHE MOHATHUSAMM: IOCIEI0BATEIbHOCTb, apH(pMeTHueckas
Iporpeccusi, reoMeTpudeckas Iporpeccusl;

e pemaTh 3aJaud  HA [POrpeccMd, B KOTOPBIX OTBET MOXET OBITh MOJY4YeH
HEMOCPEACTBEHHBIM OJIcueTOM 0e3 mpUuMeHeHUs (HopMyJI.

B noBceaHeBHOI :KM3HM M IPU U3YYEeHHUH JPYIUX NPeAMETOB:

®  HCIOJIb30BAaTh TpadUKHU pPEaJbHBIX IPOLECCOB M 3aBHUCUMOCTEM Ui ONpeAeNeHUs HX
CBOMCTB (HamOOJbIINE U HAUMEHBIINE 3HAUEHUS, MPOMEXKYTKH BO3pacTaHUs M yObIBaHUs, oOyacTu
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

®  HCNOJB30BaTh CBOMCTBA JMHEHHONW (YHKIIMHM U ee TpaduK MPH PElIeHUH 3a/1ad U3 APYTrux
y4eOHBIX IPEIMETOB.

CraTHCTHKA M TeopHs BEPOSITHOCTEH

e lIMeTp npeaCTaBIEHHE O CTAaTUCTUUYECKUX XapaKTEPUCTHKAX, BEPOATHOCTU CIIy4alHOTO
COOBITHS, KOMOMHATOPHBIX 3ajayax;

e pemiath MpOCTeHIIe KOMOMHATOPHBIE 33Jaud METOAO0M IMPSMOT0 M OPraHU30BaHHOTO
nepedopa;

®  [IpE/ACTaBIATH JAAHHBIE B BUJE TAOIUL, Uarpamm, rpaukos;

e  yuTaTh UH(OPMAIIHIO, IPEACTABICHHYIO B BU/E TaOIUIIbI, TUarpaMMsl, Tpaduka;



®  OMpeleNaTh OCHOBHbBIE CTATUCTUYECKHE XapAKTEPUCTUKU YHUCIOBBIX HAOOPOB;

®  OLIEHUBATb BEPOATHOCTb COOBITHS B IPOCTEUIINX CIy4asiX;

®  UMETh IIPEJCTABICHHUE O POJIM 3aKOHA OOJIBIINX YUCET B MACCOBBIX SIBIICHUSIX.
B noBceHeBHOM KU3HM M TIPH M3Y4YE€HUH APYTUX NPeJIMETOB:

®  OLIEHUBATh KOJIMYECTBO BO3ZMOXKHBIX BApUAHTOB METOJIOM I1epedopa;

®  UMETb IIPEJCTABICHUE O POJIM IPAKTUYECKU JOCTOBEPHBIX M MAJOBEPOSTHBIX COOBITHIA;

® CpaBHMBaTb OCHOBHBIE CTaTHUCTUYECKUE XApPAaKTEPUCTHUKH, IIOJyUYEHHBIE B IIpOLECCE
pellIeHus TPUKIIAJHON 3a/1a4M, U3YUEHUs PEAJIbHOTO SIBIICHUS,

®  OLIGHUBATH BEPOSATHOCTh PEATbHBIX COOBITUI U SIBICHUH B HECIOKHBIX CUTYAIHIX.
TexcroBble 3axaun

e PemaTh HeCI0XKHbIE CIOKETHBIE 33JJa4l PAa3HbIX TUIIOB Ha BCEe apu(PMeTHUECKHEe ACHCTBUS;

®  CTPOUTH MOJENb YCIOBMS 3a7auu (B BuUJE TaOJMIIbI, CXEMbI, pUCYHKA WM YpaBHEHUS), B
KOTOpOM JJaHbl 3HAYEHUS JIBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C LEJIbIO MIOMCKA PELLIEHUS 3a4a4u;

®  OCYUIECTBJIATH CIOCOO MOMCKA PELIEHUs 3aJauyd, B KOTOPOM pPacCyXJIE€HHUE CTPOUTCS OT
yCIIOBUS K TpeOOBaHUIO WIIM OT TpeOOBaHUS K YCIOBHUIO;

®  COCTaBJIATH IIaH pEILEHUs 3a/1auH;

®  BBIJCIATH ATAlbl PELICHUS 33/1a4U;

®  UHTEPHPETUPOBATh BBIYHUCIUTENIBHBIE PE3YyNbTaThl B 3a/aye, HCCIEA0BaTh IOJYYEHHOE
pelIeHre 3aauu;

e  3HATh pa3IMyuKe CKOPOCTEH 0OBEKTA B CTOSIUEH BOJIE, IPOTUB TEUEHUS U 110 TEUEHUIO PEKU;

e  pemiarth 33Ja4M Ha HAXOXK/IEHUE YaCTH YKcia U YUClia IO €ro 4acTu;

e  pemlaTh 3aJjaud Pa3HbIX TUIIOB (Ha paboOTy, HAa MOKYIIKH, Ha JBM)KEHHUE), CBA3BIBAIOIIUX TPH
BEJIMYMHBI, BBIACIATE 3TH BETUYUHBI U OTHOLIEHHS MEXKAY HUMU;

®  HaxoOJuTh MPOIEHT OT YHUCJIAa, YUCIO MO MPOLEHTY OT HEro, HaXOJUTh MPOIEHTHOE
CHM)KEHHE WJIM NTPOLIEHTHOE MOBBIILIEHUE BEINYUHBL;

®  pemlath HECJI0XKHbIE JIOTUYECKUE 3a]Jaul METOJIOM PacCyX ACHUM.
B noBceHeBHOM KU3HM M TIPH M3Y4YCHHH APYTUX NPEJIMETOB:

®  BBIABUIaTh TMIIOTE3bl O BO3MOXKHBIX MPEAETbHBIX 3HAUEHUSAX HUCKOMBIX B 3a7aue BEJIMYUH
(enaTh NPUKUAKY).
Hcropust MaTeMaTUKH

e OmnuchiBaTh OTAENbHBIE BBIAAIOIIMECS pPE3YyJIbTaThl, MOJIYYEHHbIE B XOJE pa3BUTUA
MaTeMaTUKHU KaK HayKH;

° 3HATh NPUMEPBI MATCMATHYCCKUX OTKpBITI/Iﬁ U UX aBTOpPOB, B CBA3U C OTE€UYECTBEHHOM M

BCEMHUPHOU UCTOPHUEN;



® [IOHUMAaTh POJIb MAaTEMATUKHU B pa3BuTum Poccun.
MeTtoabl MATEMATHKU

e BriOupare NOAXOAAIMUN W3YYECHHBIM METOJ IS PEIICHUsS W3YYCHHBIX TUIIOB
MaTeMaTHYeCKUX 3a/]1a4;

e IlpuBoaurh  HpUMEpPHl  MAaTEMaTHYECKUX  3aKOHOMEPHOCTEH B OKpYyXKarolen

HeﬁCTBHTeHBHOCTH U IIPOU3BCACHUAX UCKYCCTBA.

BhInyCKHUK MOJYYUT BO3MOKHOCTH HAy4YuThcsd B 7-9 kiaccax aias oOecrnedeHust

BO3MOSKHOCTH YCIIEHIHOTO NMPO0JIZKeHUs1 00pa3oBaHusi HA 0a30BOM YPOBHeE
JJieMeHTHhI TEOPHMH MHOKECTB U MATEMATHY€CKOM JIOTUKH

e OnepupoBaTh’ MNOHATHAMH:  ONpEJCTEHHME, TEOpeMa,  aKCHOMa,  MHOXECTBO,
XapaKTePUCTUKU MHOXKECTBA, DJIEMEHT MHOXKECTBA, IYyCTOE, KOHEYHOE M OECKOHEYHOE MHOKECTBO,
MOJAMHO>KECTBO, TPUHAJICKHOCTH, BKIIFOUEHHE, PABEHCTBO MHOXKECTB;

e 1300paXkaTh MHOXKECTBA M OTHOILIEHHE MHOYKECTB C TOMOIIbIO KPYTroB Diinepa;

®  ONpeneNsITh MPUHAIICKHOCTh BJIEMEHTA MHOXKECTBY, OOBEAMHEHUIO U TEPECCUCHUIO
MHOKECTB;

®  3a7aBaTh MHOXXECTBO C MOMOIIBIO MIEPEUUCIICHUS 3JIEMEHTOB, CJIOBECHOTO OIMCAHMS;

®  ONEpUPOBaATh IMOHATUSIMH: BBICKA3bIBAHWE, WCTUHHOCTh M JIOKHOCTh BBICKA3bIBAHUS,
OTpPUIIAHHE BBICKA3bIBAHUM, OTEpaAIlMy HaJ BBICKA3bIBAHUSIMU: W, WU, HE, YCIOBHBIE BBICKA3bIBAHUS
(MMIIMKanun);

®  CTPOUTH BBICKA3bIBaHUs, OTPULIAHUS BbICKA3bIBAHUM.
B noBceqHeBHOI KU3HM U MPU U3YYEHUH APYTUX NPEIMETOB:

®  CTPOUTH LEMOYKH YMO3AKIIOUECHNUI Ha OCHOBE MCIOJb30BaHUS IIPaBUII JIOTUKH;

®  JCIOJIb30BaTh MHOXKECTBA, OMEpaIliy C MHOXKECTBaMH, MX T'paUUecKoe MpeCTaBICHUE
JUISL OTIMCAHUS PEATTbHBIX MPOIECCOB U SIBJICHUH.
Yucaa

e  OmnepupoBaTh MOHATUSMU: MHOKECTBO HATypaJbHBIX YMCEJl, MHOKECTBO LENbIX YHUCEN,
MHOXECTBO pAlMOHAIbHBIX YHCEJ, HPPALMOHAIIBHOE YHCIO, KBAJPATHBIA KOPEHb, MHOMXECTBO
JIEMCTBUTENIbHBIX YHMCEJI, T€OMETpPUYECKass WHTEpPHpeTalus HaTypaldbHBIX, LENbIX, PallMOHATIbHBIX,
JIEMCTBUTENIHHEIX YHCEIT;

®  TIOHUMAaTh M OOBSCHATH CMBICI MMO3UIIMOHHON 3aMMCH HATYPAITHHOTO YHCIIA;

®  BBIMOJHATH BBIUYUCICHUSA, B TOM YHCJIE€ C HCIOJb30BAaHHEM IPUEMOB pallMOHATHHBIX

BBIYHCJICHHI;

2 3II€CB " Jaj€€ — 3HaTh ONPEACICHUEC ITIOHATHA, YMETh MOSACHATH €T0 CMBICJI, YMETh UCIIOJIb30BATh IIOHATHE U €TO CBOMCTBA
Ipy MPpOBEACHUN paCCY)K,HGHHﬁ, J0Ka3aTeJIbCTB, PCIICHUU 3a/1a4.



®  BBINOJHATH OKPYIJICHUE PALIMOHAIBHBIX YHCEN C 3aJaHHOM TOYHOCTBIO;

®  CpaBHMBATh PallMOHAIbHBIC U UPPALUOHATIBHBIEC YNCIA;

®  [IPE/ACTaBIAThH PALlMOHAIBLHOE YUCIIO B BUE JECITUYHOMN 1po0Ou

®  YIOPSAAOYMBATH YHCIIA, 3aIIMCAHHBIC B BU/I€ OOBIKHOBEHHOH U AECATUYHOU ApoOH;

e naxoauth HOJ/[ u HOK uucen u ucnosb30BaTh UX MPHU PEIICHUN 3a/1a4.
B noBceHeBHOM KU3HM M NIPM M3Y4YEHHH APYTUX NMPeJIMETOB:

®  [PUMEHSTH MpaBWJIAa TPUOTMKEHHBIX BBIYMCICHUNA MPHU PEIICHUH MPAKTUYECKUX 33134 U
pELICHUH 3aj1a4 IPYTUX YIeOHBIX MTPEIMETOB;

®  BBLIIOJHATH CPABHEHUE PE3YJIbTATOB BBIYMCIEHUHN INPU PEIIEHUU NMPAKTUYECKUX 3a]ad, B
TOM YHCJIe MTPUOIMKEHHBIX BRIYUCICHHIA;

® COCTaBJIATb U OLICHMBATh YMCJIOBBIC BBIPAKEHUSA IPHU PEIICHUM MPAKTUYECKHX 3a1ad U
3a/1a4 U3 Ipyrux yueOHbIX IPEIMETOB;

®  3aMUCHIBATh U OKPYIJIATH YHUCIIOBBIE 3HAUEHHUSI PEAJbHBIX BEJIIMYMH C HMCIOJb30BaHUEM
Pa3HbIX CUCTEM U3MEPEHUSI.
ToxkpecTBeHHbIE IPe00pa30BaHUS

e OnepupoBarh MOHATUSMHM CTENEHU C HATYpPaJbHBIM I10KA3aTEJIEM, CTEIEHU C LIEJIbIM
OTPHULIATEJIHBIM ITOKa3aTelleM;

®  BBINOJHATH NMPEOOPA30BAHMSA IIENBIX BBIPAKCHUN: NEHCTBHUSA C OJHOWICHAMH (CIIOKEHHE,
BBIYUTAHNE, YMHOXKEHUE), IEUCTBUS C MHOTOWIEHAMH (CIIO’KEHHE, BBIMUTAHNUE, YMHOXKEHNUE),

®  BBINOJHATH PA3JI0KEHNE MHOTOWIEHOB Ha MHOXKUTEIN OJJTHUM U3 CIIOCOOOB: BHIHECEHUE 32
CKOOKY, IpyNIHPOBKA, UCTIOIb30BaHUE (POPMYJT COKpAILIEHHOTO YMHOXKEHHUS;

®  BBIJCIATH KBaJpaT CyMMbI U Pa3HOCTU OJTHOUJIEHOB;

®  pACKJIAJbIBaTh HA MHOXKHUTEIH KBAaJpaTHbIM TPEXWIEH;

®  BBINOJHATH NpeoOpa3oBaHUs  BBIPAKEHHWH, COJAEpXKAlUX CTENeHH C  LENbIMU
OTPULATENIBHBIMY TIOKA3aTENIIMHU, NIEPEXOANUTH OT 3alUCU B BUJAE CTENEHU C LIEJIBIM OTPHULATEIbHBIM
roKaszaresieM K 3alluCcH B BUJE JpoOu;

®  BBINOJHATH MPEOOPa30BaHUs POOHO-pPAIIOHATIBHBIX BBIPAXKEHUN: COKpallleHue Ipooeid,
NpUBEJeHNE alreOpandeckux Apobeil kK oOIieMy 3HaMeHaTello, CIOXEeHHe, YMHOXEHHE, JIeJIeHue
anreOpanveckux apoOel, BO3BEIEHHUE aireOpandecko ApoOM B HATypaJdbHYI0 H  LETYIO
OTPULIATENIbHYIO CTETICHb;

®  BBINOJIHATH NPEOOPA30BaHMS BHIPAXKEHUH, COJIEpKAIUX KBaIpaTHbIE KOPHHU;

®  BBIIENATH KBAaJApPaT CYMMBI WM Pa3HOCTH JBY4WI€HAa B BBIPAKEHUSIX, COJEpKAIIUX
KBaJIpaTHbIE KOPHU;

° BBITIOJIHATH Hp606pa30BaHI/IH BBIpa)I(eHHf/'I, COJACpKaANX MOAYJIb.



B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPEeAMETOB:

®  BBINOJIHATH NPEOOPA30BAHUS U ICHCTBHS C YMCIIAMU, 3aIIMCAHHBIMH B CTAaHJAPTHOM BHU/IC;

®  BBINOJHATH MPEOOPa3OBaHMs aNTeOpaNuecKuX BBIPAKCHUN NMpPU PELICHUH 3a7ad APYrHX
y4eOHBIX IPEIMETOB.
YpaBHeHus! 1 HePaBEeHCTBA

e OmnepupoBaTh TMOHATUSMU: YypPAaBHEHUE, HEPABEHCTBO, KOPEHb YpPAaBHEHMUsS, pELICHUE
HEpaBEHCTBA, PABHOCWJIbHBIE YpaBHEHUs, 00JIACTh OIpENeICHUs] ypaBHEHUS (HEPaBEHCTBA, CUCTEMBI
YPaBHEHUI WM HEPABEHCTB);

e pelaTh JIMHEHHBIE ypaBHEHUS M YPAaBHEHUs, CBOAMMBIE K JIMHEWHBIM C IIOMOIIbIO
TOKJIECTBEHHBIX MpeoOpa3zoBaHMUii;

e pewaTh KBaJApaTHbIE YPABHEHMS M YPABHEHUsS, CBOAMMBIE K KBaJpaTHBIM C IOMOILBIO
TOKJIECTBEHHBIX MPeoOpa3zoBaHMUii;

e pemarth APOOHO-IIMHEHHBIC YPABHEHUS;

e  pemarh NPOCTEHIINE HPPALIMOHAIBHBIE ypaBHEHUS BUA [ f (x) =a, \/ f(x)= \/ g(x);

e pemarh YpaBHCHUS BHUIA X" =a X

®  pelaTh ypaBHEHUS CIOCOOOM PA3JIOKEHUS Ha MHOKHUTENN U 3aMEHBI IEPEMEHHON;

®  JCIOJIb30BaTh METOJ MWHTEPBAIOB Ui pEHICHUS MEJIbIX W ApOOHO-palliOHATBHBIX
HEpPABEHCTB;

e  peuaTh JUHEWHBIE YPABHEHUSI 1 HEPABEHCTBA C ITAPAMETPAMMU;

®  peniaTh HECJIOKHBIE KBAJPAaTHBIE YPABHEHUS C TAPaMETPOM;

®  peniaTh HECJIOKHBIE CUCTEMbI JINHEMHBIX YPABHEHUH C MMApaMETPAMU;

®  pelaTh HECJIOKHBIC YPABHEHUS B LIEJIBIX YUCIIAX.
B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

® COCTaBJIAITh W pELIaThb JIMHEMHBIE W KBAJApPATHBIE YpPAaBHEHHUs, YpPAaBHEHHS, K HUM
CBOJISIIMECS], CUCTEMBI JIMHEWHBIX YpaBHEHHI, HEPABEHCTB NpPHU PELICHUH 3a/ad JPYTUX Y4eOHBIX
[IPEIMETOB;

®  BBITNOJHATH OIEHKY MPaBIONO00Ms pe3yabTaTOB, MOJyYaeMbIX MPHU PEIICHUN JTUHEHHBIX
Y KBAJIPAaTHBIX YPABHEHHUH U CHCTEM JIMHEMHBIX YPABHEHU M HEPABEHCTB MPH PEIICHUU 3a7a4 APYTUX
y4eOHBIX TPEIMETOB;

e  BBHIOMpATH COOTBETCTBYIOIINE YPAaBHEHHsI, HEPABEHCTBA MJIM MX CUCTEMBI JIJIsi COCTABIICHUS
MaTeMaTUYECKON MOJICNIH 3aJJaHHOW pealbHOW CUTYAIIMU WJIW MPUKIAJHON 3a1a4u;

® yMETh HMHTEPIPETUPOBATH IIOJYUYEHHBIM IpPU PELICHUU YPAaBHEHUS, HEPABEHCTBA WIIU
CHCTEMBI pe3yJIbTaT B KOHTEKCTE 3a/IaHHON peaTbHOM CUTYyAIluy WU MPUKIAAHOMN 3a/1a4uu.

DOyHKIUHA



e  OmnepupoBarh MOHATUAMH: (YHKIIMOHAIBHAS 3aBUCHUMOCTh, (DyHKIMS, rpaduk (QyHKIUH,
CrocoObl 3a7aHusl (PYHKIUU, apryMEHT W 3HaueHHe (PYHKIMH, 00JIACTh ONMPEICICHUS ¥ MHOXECTBO
3HaYeHUH (QYHKIUHU, HYIH (YHKIHHA, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTH (DYHKIIMH,
YEeTHOCTH/HEUETHOCTH (PYHKITUH;

e CcTpouTh rpaduKy JIUHEHHOM, KBaIpaTUYHONW (PYHKIMH, 0OpaTHOM MPOMOPIHOHATBHOCTH,

k
byHKINU BHIA: y=a+m, y=~/x,y=%x, y=|x|;

e Ha IpUMepe KBaApPaTU4YHOW (YHKIMH, HCIOIH30BaTh MpeoOpa3oBaHus rpaduka GyHKIUN
y=f(X) anst noctpoenns rpadukoB GYHKIUN y — af (kx+b)+c;

®  COCTaBJIATH YPaBHEHHs MPSMOM 1O 3aJaHHBIM yCIOBUSM: MPOXOAIIEH Yepe3 JBE TOUKHU C
3aJJaHHBIMH KOOPIMHATAMH, ITPOXOISILEH Yepe3 JaHHYI0 TOUKY M NapajiebHOM JaHHO! MPsMOii;

®  uccrenoBaTh (QYHKIHIO 110 €€ TpaduKy;

®  HAXOJUTh MHOXECTBO 3HAYCHUH, HYJIH, MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH
KBaJIPaTUYHON (QYHKIUH;

® ONepUpoBaTh MOHATHUSAMHU:  MOCJIENOBATENBHOCTh, apu(MeTHdecKass  MPOrpeccus,
reoMeTpUuYecKas Mporpeccus;

e  pemath 3a7a4d Ha ApU(YMETHUECKYIO U TEOMETPUUYECKYIO IPOTPECCHIO.
B noBce1HeBHOI KU3HHU H MIPH U3yYeHUH IPYTHX NPeIMETOB:

®  JILIIOCTPUPOBATh C TOMOMIIBIO TpaduKa pealbHYI0 3aBUCHMOCTh WJIM MPOIECC MO0 HUX
XapaKTePUCTHKAM;

®  WCNONB30BaTh CBOMCTBa M TpadUK KBAAPATHYHONH (DYHKIMHM TP pEHICHUH 3aaad W3
JIPYTUX y4eOHBIX MTPEIMETOB.
TekcToBbIe 321241

e Pemarh MmpocTbie U CIOXKHBIE 33/Ja4M Pa3HbIX THUIOB, a TAKXKE 3a/laud TOBBILICHHOM
TPYAHOCTH;

®  UCNOJNb30BaTh pa3Hble KpaTKHE 3alUCH KaK MOJIENM TEKCTOB CIIOKHBIX 3aj1ad JJis
MOCTPOCHMSI TOUCKOBOW CXEMBI U peIlIeHHs 3a/1a4;

®  pa3nMyYaTh MOJETbh TEKCTa U MOJEINb PELICHUs 33/1a4H, KOHCTPYUPOBaTh K OJHOM MoJenn
pelIeHNs HECIIOKHOM 3a1auyl pa3Hble MOJIENTU TeKCTa 3a/1a4H;

® 3HATh ¥ NPUMEHATH 00a criocoba moucka pemeHus 3ajaad (0T TpeOOBaHUS K YCIOBHUIO U OT
yCIIOBUS K TPEOOBaHUIO);

®  MOJENUPOBATh PACCYKJICHMS MIPU MOUCKE PEIICHHUS 33/1a4 ¢ IOMOIIBIO Ipad-CXEMBbI;

L4 BBIACIIATD 3TAllbl PCIICHUSA 3ala4X U COACPIKAHUEC KAXKIOI'0 3Talla,



e yMeTh BbIOMpATh ONTUMAJIBHBIA METOJ| PEUICHUs 3aJaud U OCO3HABaTh BBIOOpP METOAA,
paccMaTpuBaTh Pa3InYHbIE METOBI, HAXOAUTH Pa3HbIe PEIICHUS 3aJa4H, €CIIM BO3MOXKHO;

®  aHAJIM3UPOBATH 3aTPYAHEHUS IIPU PELICHUH 3a/1ay;

®  BBINOJIHAThH Pa3IMyHbIE MPEOOpPa30BaHMsl MPEIOKEHHON 3aJjaul, KOHCTPYUPOBATh HOBBIE
3aJlauyl U3 JaHHOH, B TOM 4HClle OOpaTHBIE;

®  HHTEPIPETUPOBATh BBIYHUCIUTEIBHBIE PE3YJIbTAaThl B 3alaye, MCCIEAOBATh IIOJYYEHHOE
pelleHue 3a1a4u;

®  AHANU3UPOBATh BCEBO3MOXKHBIE CHUTYallMd B3aWMHOTO PACIIOJIOKEHUS IBYX OOBEKTOB U
U3MEHEHHE UX XapaKTEePUCTUK IPU COBMECTHOM JBM)KEHUHM (CKOPOCTb, BpPEMs, PACCTOSHUE) NPHU
pelIeHNH 3a/Ja4 Ha JBIDKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK U B IPOTHUBOIOJIOKHBIX
HAIPaBJICHUSX;

®  HCCIENOBaThb BCEBO3MOJKHBIE CUTyallud IPU PELICHMM 3aJad Ha [BHKEHHUE IO PEKE,
paccMmaTpuBaTh pa3Hble CUCTEMBI OTCUETA;

e  pewiath pa3HOOOpPA3HbIE 33JaUu «HA YACTHY,

e peuiath U 0OOOCHOBBIBATh CBOE peIlIEHHE 3a7ay (BBIACJIATh MAaTEMATHYECKYI0 OCHOBY) Ha
HAXO0X/IEHNE YaCTH YMCiIa U YUCJIa 110 €ro YacTH Ha OCHOBE KOHKPETHOI'O CMbICia IpooH;

e 0CO3HaBaTb U OOBACHATH HACHTUYHOCTh 3aJad pPa3HbIX THIIOB, CBS3BIBAIOLIUX TpPHU
BeJIMYMHBI (Ha paboTy, Ha MOKYNKH, HAa JBM)KEHHUE), BBIIEIATh 3TH BEJIMYMHBI M OTHOLICHUS MEXKIY
HUMM, IPUMEHSTh UX IPU PELICHUH 3a/1a4, KOHCTPYUPOBaTh COOCTBEHHBIE 3a/1a4 YKa3aHHbIX THIIOB;

e  BIAJCTh OCHOBHBIMU METOJAMHM PEIICHUS 33/1a4 Ha CMECH, CILIaBbl, KOHIICHTPALIUH;

e pemlaTh 33Ja4d Ha NPOLEHTbI, B TOM YHCIE, CIOXHBIE MPOLEHTHI C OOOCHOBAaHHEM,
UCIIOJIb3YS pa3Hble CIOCOOBI;

e pewlaTh JIOTMYECKHE 3aJaydl pa3HbIMU CIIOCOOAMHU, B TOM 4YMCIE, C JBYyMs OJIOKaMH U ¢
TpeMsi 6JI0OKaMU JAHHBIX C TOMOIIBIO TaOJIHIL;

e pewaTh 337a4M MO0 KOMOWHATOPHUKE M TEOPUHM BEPOSTHOCTEH Ha OCHOBE HCIOJIB30BAHUS
U3YyYEHHBIX METOZI0B U 0OOCHOBBIBATH PELICHUE;

®  pemaTh HECJIOKHBIE 337a4l 110 MAaTEMAaTUYECKON CTaTUCTHUKE;

® OBJQJETh OCHOBHBIMH METOJIAMH pELICHHUS CIOKETHBIX 3agad: apupMEeTHUECKui,
anreOpanyeckuii, mepeObop BapuaHTOB, FEOMETPUUECKUH, rpaduuecKuii, MPUMEHATh UX B HOBBIX I10
CPAaBHEHHUIO C U3YUCHHBIMU CUTYaLUsX.

B noBceiHeBHO KU3HM M NIPM U3YUYEHHH APYTUX NMPeIMeTOB:
e  BBACIATH IPH PEIICHUHU 3a7ady XapaKTePUCTUKU paccMaTpUBAaEeMOll B 3aJaue CUTYallUH,

OTJIMYHBIE OT peaJbHBIX (T€, OT KOTOPBIX a0CTParupoBaINCh), KOHCTPYUPOBATh HOBbIE CUTYallUU C



YU4ETOM JTHX XapaKTepUCTHK, B YAaCTHOCTH, MPH DPELICHUH 3aJady Ha KOHIECHTpALMU, YYUTHIBATH
IUIOTHOCTh BELIECTBA;

e pemath U KOHCTPYUPOBATh 33/layd HAa OCHOBE PAacCMOTPEHMsI pEalbHBIX CUTyallui, B
KOTOPBIX HE TPEOYETCsI TOUHBIN BBIUMCIUTEIbHBINA PE3YIIbTAT;

e  pelmaTth 33Ja4M Ha JABI)KEHUE IO PEKe, paccMaTpuBas pa3Hble CUCTEMBbI OTCUETA.
CTaTHCTHKA H TeOpHs BEPOSITHOCTEH

e OmnepupoBaTh MOHATHSAMH: CTOJIOYAThle M KPYrOBbIE AHUAarpaMMbl, TaOIUIBl JaHHBIX,
cpeaHee apudMeTHdyecKoe, MeauaHa, HauOoJbllee M HAMMEHbIIEEe 3HAYCHHs BBIOOPKH, pa3Max
BBIOOPKH, TUCIIEPCUS U CTaHJIAPTHOE OTKJIOHEHHE, CllyuyaiiHas U3MEHYUBOCTb;

e  U3BJIEKaTh UH(OPMAIIHIO, IPEACTABICHHYIO B TA0INIIaX, HAa AUarpaMmax, rpagukax;

®  COCTaBJIATH TAOJUIIbI, CTPOUTH AUArPaMMBbI U Tpa KU HA OCHOBE JAHHBIX;

L4 OIICPHUPOBATL ITOHATUSAMM: q)aKTOpI/IaJ'I qucia, NepeCTaHOBKHU M COUCTaHUA, TPCYTrOJIbHHUK

®  [PUMEHSTH MPABUJIO TPOU3BEICHUS IPU PEIICHUU KOMOWHATOPHBIX 3a]1a4;

e OnepupoBaTh IOHATHSAMH: CIy4yalHBIM OMNBIT, CIy4allHBI BBIOOP, HCIIBITAHUE,
AJIEMEHTapHOE CcllydyailHOe COObITHE (MCXOM), KIACCHUYECKOE OIPEJEICHUE BEPOATHOCTU CIy4aillHOIO
COOBITHSI, OTIEpAIIUU HAJl CIIyYalHBIMH COOBITUSIMU;

®  MpeACTaBIATh HHPOPMAIUIO C IIOMOIIBIO KPYyroB Dijepa;

e pemarb 3aJayd Ha BBIUMCIICHHE BEPOSITHOCTH C IOJCYETOM KOJIMYECTBA BAapHAHTOB C
MOMOIIbI0 KOMOMHATOPUKH.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHH APYTUX NPEIMETOB:

®  U3BJEKaTh, MHTEPIPETHUPOBATh U MpPeoOpa3oBbIBaTh HMH(OPMAIMIO, MPEICTABICHHYIO B
Tabluiax, Ha Jauarpammax, rpadukax, OTPa)Kalollyl0 CBOWCTBA U XapaKTEPUCTHUKU pealbHBIX
MPOLECCOB U SIBJICHUI;

® OnpeneNnsaTh CTATUCTHUECKHWE XapaKTEPUCTUKH BHIOOPOK IO TalnMilaM, aAuarpaMmam,
rpadukam, BHIIOJHATH CPABHEHNE B 3aBUCHUMOCTH OT LI€JIM PELICHUS 3a7auu;

®  OLEHUBATh BEPOSTHOCTbH PEATIbHBIX COOBITUHN U SIBICHUH.

Hcropust MaTeMaTUKH

e XapakTepu3oBaTh BKJIAJ BBLIAIOIIMXCS MaTeMaTHKOB B pa3BUTHE MAaTEMAaTUKH W HMHBIX
Hay4YHBIX o0acTe;

e [IOHMMAaTh POJb MaTEMATUKH B pa3BuTUU Poccum.

MeToabl MATEMaTHKH
e lcrnonb3ys n3y4eHHbIE METOBI, IPOBOJUTD JOKA3aTEIbCTBO, BBHIIOJIHATE ONIPOBEPKEHUE;

° BI)I6I/IpaTI) HN3YUCHHBIC METOJIbI U UX KOM6I/IHaHI/II/I JJId pEIICHUA MAaTEMATUICCKUX 3a/1a4,



®  HCIOJIB30BATH MAaTEMAaTHYECKHUE 3HAHUS JJIS ONHCAHUSA 3aKOHOMEPHOCTEH B OKPYKaIOIIEn
JEHCTBUTEIHOCTH U IIPOM3BEIECHUAX UCKYCCTBA;
® [PUMEHATH IPOCTEHUIIME NPOrpaMMHBIE CPEICTBA WM 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE

CHUCTEMBI ITPU PCHICHUH MaTEMaTUYCCKUX 3a/1a4.

Paznen 2.Conep:xkanue Kypca aareopol B 7-9 kiaaccax (3064.)

DJieMeHThI TEOPUHM MHOKECTB U MATEMATHYECKO JIOTHKH

Cormacio ®I'OC ocHoBHOrO 00mIETO0 00pa3oBaHUS B Kypc MaTEeMaTHKH BBEICH pasel
«Jloruka», KOTOpBII HE MpeAnojaraeT JOMNOJHUTEIbHBIX 4YacOB HAa W3YYEHUU M BCTPAUBAETCS B
pa3IUYHBIE TEMBI KYpCOB MAaTeMaTHKH H WHMOPMATUKH W TPEIBAPSCTCS O3HAKOMIICHHEM C
AJIEMEHTaMHU TEOPUU MHOXKECTB.

MHokecTBa M OTHOLIEHHUS MEK1Y HUMH

MHOXECTBO, XapaKTEPUCTUUYECKOE CBOMCTBO MHOYKECTBA, 3JIEMEHT MHOXECTBA, IIyCTOE,
KOHEUYHOe, OeckoHeuHOoe MHOXeCTBO. [logMHOkecTBO. OTHOIIEHWE TPUHAICKHOCTH, BKIIOUCHUS,
paBEeHCTBAa. DIJIEMEHTBHl MHOXXECTBA, CIIOCOOBI 3aJjaHUsi MHOKECTB, Paclo3HABAHHE IOJAMHOXKECTB U
3JIEMEHTOB MOJIMHOXECTB C UCIIOJIb30BAHUEM KPYroB Diiepa.

Onepaunu HAJ MHOKECTBAMHM

[Tepeceyenne um 00bENMHEHHE MHOXKECTB. Pa3HOCTh MHOXKECTB, JIOTIOJIHEHHE MHOXKECTBA.
WuTepnperanus onepanuii HaJ MHOKECTBaMHU C IIOMOIIBIO KPYTroB Diinepa.

DJIeMeHTbI JIOTUKH

Omnpenenenue. YTBepxkaeHUs. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. JlOKa3aTenbCTBO OT
npotuBHoro. Teopema, oOparHas manHou. [Ipumep u KOHTpIIpUMED.

Bricka3biBanus

W cTUHHOCTD U T0’KHOCTB BbICKa3bIBaHUsA. CII0KHBIE U MPOCThIE BhICKa3bIBaHUs. Onepaiuu Haj
BBICKA3bIBAaHUSIMU C HCIOJIb30BAHUEM JIOTMYECKUX CBS30K: W, WIHM, HE. YCJIOBHBIE BBICKA3bIBAHMS
(MMITMKALUN).

Auredpa

Yucaa

PanunonaJjibHbIE YHKCIa

MHoOXecTBO panMOHanbHbIX uyuced. CpaBHEHHE palUOHAJIbHBIX uyHcen. [ledcTBus c
parmoHaNBHBIMK unciaamMu. [IpencraBienne parmoHaIbHOTO YHCTa AECITHIHONW TPOOBIO.

HppauunonajbHble Yucjaa



[TonsiTue wuppammoHanbHOrOo 4Yucia. Pacrno3HaBaHWe HppalMOHANBHBIX uYucen. [Ipumepsl

JI0Ka3aTeibCcTB B anreOpe. MppanuoHanbHOCTh 4uciia \/5 IIpumenenne B reomerpuu. CpaBHeHUE
UPPALMOHAIIBHBIX Yucel. MHOKECTBO ACUCTBUTEIBHBIX YUCEL.

ToxknecTBeHHbIE MPeOOPa30BAHUSA

YucsioBble 1 OyKBEHHbIE BbIPAKEHUS

Beipakenue ¢ nepeMeHHOM. 3HaueHue BblpakeHHs. lloncTraHoBKa BBIpa)KEHUH BMECTO
IIEPEMEHHBIX.

[esble BbIpasKeHU s

CreneHb ¢ HaTypajJbHbBIM IIOKa3zaTelleM U ee cBoicTBa. IIpeoOpa3oBaHus BbIpakeHUil,
COJZIEp KAIIMX CTEIIEHH C HATyPAJIbHBIM IIOKA3aTEIIEM.

OpHowieH, MHOrowieH. JlelcTBUs ¢ OJIHOWJIEHAMH M MHOTOWIEHAaMU (CJIO’KEHUE, BHIYMTAHUE,
yMHOXKeHHUE). DOopMylibl COKpPALIEHHOTO YMHOXKEHUS: Pa3HOCTb KBaJApaToB, KBajApaT CYMMbl H
pasHocTH. PasnokeHue MHOro4jeHa Ha MHOXKUTENIU: BBIHECEHHME OOIIEro MHOXMTENS 32 CKOOKH,
IPYyNIMPOBKA, IPUMEHEHNE (POPMYII COKPAIIEHHOTO YMHOKEHUs. KBaipaTHBIN TpeXwIeH, pa3IokKeHne
KBaJPAaTHOI'O TPEXUYJICHA HA MHOKUTEIIN.

JIpoOHO-panuOHAJIbHBIC BHIPAKCHUS

Crenensb ¢ 1enbiM nokaszareneM. [IpeoOpazoBanue 1poOHO-IMHEHHBIX BBIPAXKEHUN: CIOXKEHHUE,
YMHOXXEHHUE, jaeieHue. Anredpamueckas ApoOb. JlomycTumbie 3Hau€HUS TMEPEMEHHBIX B JPOOHO-
panuoHaIbHBIX BeIpakeHUsX. CokpaiieHue anredpanyeckux apoOeit. IlpuBenenue anredpanyeckux
npobeit k obuemy 3HaMmeHaTenmto. [leiicTBus ¢ anredbpanueckuMu ApoOsSMU: CIOXKEHHE, BBIYUTAHHE,
YMHOKEHHE, IEJICHUE, BO3BEICHUE B CTCIICHbD.

[IpeoOpa3oBanHue BbIpaXeHHH, COEPIKALIUX 3HAK MOYJIS.

KBaaparubie kopHu

Apudmernueckuit  kBaapaTHbII KopeHb. IlpeoOpa3oBaHue BBIpaXKEHHMH, COAEpIKALIMX
KBaJIpaTHbIE KOPHU: YMHOXCHHE, HCJICHUE, BHIHECEHHE MHOXKMTENS M3-1I0J 3HAaKa KOpHS, BHECEHHE
MHOXUTEIS TOJT 3HAK KOPHSL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEpEMEHHOM.

YpaBHeHust

[lonsTne ypaBHeHUS M KOpHS ypaBHeHHMs. [IpencraBieHue o paBHOCHIBHOCTH YPaBHEHHM.
Ob6nacTp onpenenenus: ypaBHeHuUs (006JacTh JOMYCTUMBIX 3HAYCHUH IIEPEMEHHOI).

JInuHeliHOe ypaBHEHHE U €r0 KOPHHU

Pemenne nuHelHbIX ypaBHeHuU#. JIMHelHOe ypaBHeHME ¢ mapameTpoM. KonnuecTBo KOpHeEH

JIMHENHOTO ypaBHEHUS. PenieHue JIMHEMHBIX YpaBHEHHM C TApaMeTPOM.



KBagparHoe ypaBHeHHe H er0 KOPHH

KBagparusle ypaBHeHus. HemnosHble kBajgpaTHble ypaBHEHUsA. IMCKpUMHHAHT KBaJgpaTHOIO
ypaBHeHus. @opMyia KOpHE# kBagpaTtHoro ypaBHeHus. Teopema Buera. Teopema, oOpaTtHasi Teopeme
Buera. Pemenue KkBaIpaTHBIX YpaBHEHUI:MCIIOJIb30BaHHE (OPMYJbl s HAXOXJIEHHUs KOpHEH,
rpadu4eckuil METOJ pEIIEHUs, pa3loKEeHHWE Ha MHOMKUTENH, MOoAOOp KOpPHEH € HCHOJIb30BaHUEM
Teopembl Buera. KomnuecTBO KOpPHEM KBagpaTHOrO ypaBHEHUS B 3aBUCHUMOCTH OT  €r0
JUCKpUMHUHAHTA. BUKBagpaTHbIE ypaBHEHUs. YpaBHEHHUS, CBOAMMBIE K JMHEMHBIM U KBaJPAaTHBIM.
KBaznpaTHble ypaBHEHUS C IapaMETPOM.

ApoOHo-pannoHaJbHbIe YPaBHEHUS

Pemenne mnpocredmmx ApoOHO-TMHEHHBIX ypaBHEHUH. Pemienue apoOHO-palMOHATBHBIX
YpaBHEHUM.

Mertoabl pelieHus] ypaBHEHUH: METO/Abl PAaBHOCWIBHBIX HpPeoOpa3oBaHUIl, METOJ] 3aMEHbI

NepeMeHHoi, rpaduueckuil MeTo. VMcrnonbp3oBaHue CBONCTB GYHKIHI PU pElICHUH YPaBHEHUH.

Ipocreiine upparmonaitsHble ypaBHenns Buja [ f (x) =a, \/ f(x)= \/ g(x)-

VYpaBHeHMs BUAA x"=a .YpaBHEHHUS B LENbIX YACIAX.

Cucrembl ypaBHeHUH

VYpaBHeHHE C IBYMs IepeMEHHbIMU. JIMHENHOEe ypaBHEHUE C AByMs NepeMeHHbIMU. IIpsamas
KaK rpauueckasi UHTEpIpeTalus JUHEHHOT0 YpaBHEHUS C ABYMs IEPEMEHHBIMU.

ITonsTHE cucTeMbl ypaBHEeHMM. PellleHre cucTeMbl ypaBHEHUN.

Metoabl pelieHusl CUCTeM JIMHEHHBIX ypaBHEHUH C JBYMS IE€pPEeMEHHBIMU: TpaduuecKuii
METO/I, METOJ CJIOKEHHS, METOJI ITOJCTAHOBKHU.

Cuctembl TMHEHHBIX YpaBHEHUH C TapaMeTPOM.

HepaBencrBa

UucnoBele HepaBeHcTBAa. (CBOWMCTBa YHUCIOBBIX HeEpaBeHCTB. [IpoBepka crhpaBenIuBOCTH
HEPaBEHCTB TP 3a/IaHHBIX 3HAYCHUSAX [IEPEMECHHBIX.

HepasenctBo ¢ mepemennoi. Ctporue M HecTporue HepaBeHcTBa. O01acTh ompeneneHus
HepaBeHCTBA (00JIaCTh JOMYCTUMBIX 3HAUCHHUH EPEMEHHOI).

PelreHre TMHENHBIX HEPABEHCTB.

KBaznpaTHOE HEpaBEHCTBO M €ro pelleHus. Penienne KBagpaTHbIX HEPABEHCTB: HCIIOIb30BaHHE
CBOMCTB M rpaduka KBaApaTUYHOM (YHKIMH, METOJ MHTEPBAJOB. 3alKCh PEIICHHs KBaJpPaTHOIO
HEPaBEHCTBA.

Pemienue nesbix U 1poOHO-pAIMOHAIBHBIX HEPABEHCTB METO/10M UHTEPBAJIOB.

Cucrembl HepaBeHCTB



CucteMbl HEpPaBEHCTB C OJIHOW mMepeMeHHOW. PemieHne cUCTEM HEPABEHCTB C  OJHOM
NEPEMEHHOM: JIMHEWHBIX, KBaJPaTHHIX. M300pa)keHne pelieHus] CUCTEeMbl HEPAaBEHCTB HA UYMCIIOBOU
IpsIMOM. 3aIKCh PELLIEHUS] CUCTEMbI HEPABEHCTB.

DOYyHKIUH

IMousiTne pyHKIUM

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTU. DOPMUPOBAHKE IIPEACTABICHUN O METAIPEIMETHOM
HOHATUH «KOOPAMHATHD. CrocoObl 3aaHus (QYHKIMI: aHATUTHYECKUH, rpadUuecKuii, TaOIUIHBIN.
I'papux dynxmuu. Ilpumepsl (yHKIUMI, MHOTydyaeMbIX B IPOLECCE HCCIENOBaHMUS Pa3IMYHBIX
peasbHBIX MPOLECCOB U PElIeHUs 3a1ad. 3HadeHue ¢yHkuuu B Touke. CBoiicTBa (yHKUMHA: 001aCTh
OTIpeNIeNIeHUsI, MHOYKECTBO 3HAYCHHM, HYJIH, IPOMEXKYTKHA 3HAKOIOCTOSHCTBA, YeTHOCTH/HEUETHOCTD,
NPOMEXYTKH BO3pacTaHWs W yObIBaHWS, HaWOOJblllee W HaWMEHbIIEee 3HavyeHus. lccienoBaHue
byHKIMM 110 ee rpaduky.

IIpencraBnenue o6 acUMNTOTaX.

HenpepsBHocTh QyHKINME. KycouHo 3aganHbie GyHKINN.

JInneiiHas QpyHKIUsA

CpoiicTBa U rpaduk TuHEHHONW (QyHKUMU. YTIIOBOM KOd(pduIimeHT npsMmoil. Pacnonoxxenue
rpaduka TMHEHHOW (QYHKIMH B 3aBUCUMOCTH OT €€ YIJIOBOro Ko3((duuueHTa U CBOOOJHOIO YieHa.
Haxoxnenne ko3(UIMEHTOB JTMHEHHON (YHKIMU MO 33JaHHBIM YCIOBHSIM: TPOXOXKICHUE TPSIMON
yepe3 JBE TOYKM C 3aJaHHBIMH KOOPJIWHATaMH, IPOXOKJICHHE NPSIMOM 4Yepe3 MaHHYI0 TOYKY M
napajuleJIbHON JaHHOU IIPSIMOA.

KBagparnunas pyHkuus

CpoiictBa u rpaduk KkBajgpatuuHoi ¢yHkuuu (mapabona). Iloctpoenue rpaduka
KBaJpaTUYHOM (QyHKIMM 1o ToukaM. HaxoxaeHue Hyned KBaJpaTUYHOM (QYHKIMHM, MHOXKECTBa
3HAYECHU, IPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUUOHATBHOCTD

k
CaoiicTBa QyHKINH Y = k y = —. T'unep6ona.
X X

I'padpuxn ¢ynkumii. IlpeoOpazoBanue rpaduka ¢GyHKIMM Yy = f(X) I MOCTPOCHUS

rpadukoB QyHKIMH BUAA y = af (kx+b)+c -

. k
I'paduku pynkumii y=a+X—+b, y=~/x,y=¥x, y=|x

IMocnenoBaTe bHOCTH H POTPeCcCHH
YucnioBasi 1mocnenoBaTebHOCTh. [IpuMephl YMCIIOBBIX TMOCTea0BaTeNbHOCTEH. beckoHeuHble

nocneaoBarenbHOCTH. Apudmerrnyeckas mporpeccusi U ee cBoiicTBa. ['eomeTpuueckas mporpeccus.



®dopmyna o00mero wieHa W CYMMBI N TIEPBBIX UIEHOB apU(PMETHUYECKONM W TEOMETPUUYECKOM
nporpeccuii. Cxopsimascs reoMeTpuuecKas porpeccusl.

Pemenue TeKCTOBBIX 33124

3anaum Ha Bce apudMeTHYECKHE el CTBUS

Pemenne TekcTOBBIX 3amay apudmernyeckuM crocobom. Hcrmosb3oBaHue TaOnuil, CXem,
YepTexKen, APYrux CPeACTB MPEICTABICHUS IaHHBIX MPU PEIICHUH 3aa4H.

3agaun Ha ABUKEeHUE, PA00Ty M MOKYNKH

AHanu3 BO3MOXHBIX CHUTyalldii B3aMMHOTO pAaCIHOJIOKEHUS OOBEKTOB MPU UX JBUIKCHHH,
COOTHOILIEHUSI 00BEMOB BBITIOIHSAEMBIX Pa0OT MPU COBMECTHOU paboTe.

3aaum HA YACTH, 10JIM, IPOLEHTHI

Pemenue 3amau Ha HAaxXOXKIEHHE YacTH 4YMCIa U YMCIA 1O €ro 4acTtu. PemieHue 3agau Ha
poLEeHTHI U Aonu. [IpuMenenne nponopuuil npy pereHny 3aay.

Jlornueckue 3agaun

Pemenue normueckux 3agad. Penenue poruueckux 3ajgad ¢ HOMOIIbIO rpadoB, TaOJIHULI.

OcHOBHBIE MeTOAbI pelleHus] TEeKCTOBBIX 3aja4u: apudMEeTHUYeCKUH, anreOpanveckuii,
nepebop BapuaHToB. IlepBUuHBIE mpeAcCTaBIeHUS O JAPYrUX METOJax  peIIeHus 3ajaad
(reomeTprydecKue U rpadUUIeCcKUe METOIBI).

CTaTuCcTHKA U TeopHs BEPOSTHOCTE

Crarucruka

TabnuuHoe u rpaduyueckoe MpeNCTaBICHHUE NAaHHBIX, CTONOYAThIE M KPYrOBBIE TUATPAMMBI,
rpaduku, MpUMEHEHHe auarpaMm MU TrpaduKoB sl OMUCAHHS 3aBUCUMOCTEH peajbHBIX BEIWYHH,
u3BJIedeHHEe HUHPOpMaluu M3 TaOmuL, auarpamMm U rpapukoB. OmnucaTelbHbIE CTATUCTHYECKHE
MOKa3aTeJIM YMCIOBBIX HAOOpPOB: cpefHee apu(pMETHUYECKOoe, MeAraHa, HauOOoJbIlIee U HauMEHBIIee
3HauYeHUs. Mepbl paccenBaHus: pa3Max, JUCIEPCHs U CTAHIAPTHOE OTKIOHEHUE.

CnydaiiHass W3MEHYMBOCTb. VI3MEHUMBOCTHP TMpu U3MepeHMsX. Pemaromme mnpaBuia.
3aKOHOMEPHOCTH B U3MEHYHMBBIX BEIMUMHAX.

CayuaiiHble coObITHUS

CrnyuaiiHple ONBITHI  (IKCIIEPUMEHTHI), DJIEMEHTApHbBIE CIy4YailHble COOBITHS (MCXOJBI).
BepositHocTn  aneMeHTapHbIX  coObITHH.  CoOOBITHSI B CIYYalHBIX ~ JKCIEpUMEHTaX U
OJIarONPHUATCTBYIONINE JJIEMEHTApHBIE COOBITHS. BeposTHOCTH ClydalHBIX COOBITHH. ONBITBHI C
PaBHOBO3MOJKHBIMHU ~ dJIEMEHTApHBIMH  COOBITHAMH. Kilaccnueckne BEpOSTHOCTHBIE OMBITHI €
UCIIONIb30BaHWEM MOHET, KyOukoB. IIpencraBieHue cOOBITHII C TMOMOIIBIO JIUarpamm Dijepa.
[TpoTUBOMONOXKHBIE COOBITHS, OOBEOUHEHHE U TepecedeHre CcoObITHid. [IpaBuio crokeHus

BeposiTHOocTer. CiydaitHeiid BeIOOp. IlpencraBienue skcnepuMmeHTa B BUAE aepeBa. HeszaBucumblie



COOBITHS. YMHOXEHHE BEpPOSTHOCTEH HE3aBUCUMBIX cOoObITHHA. [locienoBaTrenbHbIE HE3aBHUCHMBIE
ucneiTanus. [IpencraBieHrne o He3aBUCHUMBIX COOBITHSX B KU3HHU.

DJIeMeHThl KOMOUHATOPUKH

[IpaBmiio ymHOXeHHsI, MepecTaHOBKH, (akropuan uuciaa. CoyeTaHHs M YUCIO COYETAHHI.
®opmyna yucna coueranuil. Tpeyronpuuk Ilackang. OnbITel ¢ OOJBUIMM YHCIOM PAaBHOBO3MOKHBIX
AJIEMEHTAPHBIX COOBITUN. BBIYHCIIEHHE BEpPOATHOCTEH B OMBITaX C MPUMEHEHHEM KOMOWHATOPHBIX
dopmyn. Ucneitanust beprymiu. Ycrnex u Heymada. BeposSTHOCTH COOBITUH B CEpUM UCHBITAHUN
bepnynnu.

Cuayyaiinble BeJIMYUHbI

3HAKOMCTBO CO CIIy4allHbIMM BETMYMHAMHU Ha MPUMEpax KOHEUYHBIX JUCKPETHBIX CIydalHbBIX
BenuuuH. Pacnpenenenue BeposrHocTeld. MaTtematuyeckoe oxxuaanue. CBOWCTBA MAaTeMaTHUUECKOTO
oxunanus. [lonstue o 3akoHe Oonpmmmx uncen. M3mepenue BeposTHocTel. [IprmeHneHue 3akoHa

OONBIIMX YHCET B COKOJIOTUH, CTpaxXOBaHHUHU, B 3APAaBOOXPAHCHHU, obecreyeHny 0O€30MaCHOCTH

HaCCJICHUS B IIp€3BI:'I"IaI‘/'IH]E>IX CUTyalusx.

Coaep:xanue Kypca 7 kiacca:
I'naBa 1. JIuneitHoe ypaBHEHUE C OTHOM IEPEMEHHOM- 15 u.

BBenenue B anredpy. YpaBHeHue ¢ oiHOI nepemeHHol. Kopenb ypaBHeHus. CBoiicTBa
YHUCJIOBBIX PABEHCTB. PABHOCHIIBHOCTD ypaBHEeHMI. JIMHelHOe ypaBHEeHMe. Pelenne TeKCTOBBIX 3a/1a4
areOpanyeckuM CrocoOoM.

[enb: 3HaKOMCTBO ydalIuxcsl ¢ MOHSATHEM JIMHEWHOTO YpaBHEHMs, (OpMHpPOBaHNE HABBIKOB
pEeLIEHHUs JIMHENHBIX YPABHEHUN U YPABHEHUM, CBOISAIIMXCS K JIMHEWUHBIM.

Konmponvnvie pabomei-1

I'naBa 2. [{enblie BelpaxkeHus — 52 .

ToxnectBo. ToxkaeCTBEHHO paBHbIE BbIpakeHUsl. CTENEHb C HATYPAJIbHBIM [TOKA3aTENEM U €€
cBoicTBa. OqHOWIEHBI B MHOTOUIeHBI. CTeneHb MHOTOWIeHA. ClI0KEeHUE U BEIUUTAHUE, YMHOKECHHE
MHOTOUYJIEHOB. POPMYIIBI COKPAIIEHHOTO YMHOXKEHUS, pa3HOCTH KBaapaToB. [IpeoOpa3oBaHue 1e10r0
BBIPOKEHHS B MHOTOWIEH. Pa3inokeHrne MHOTOYWICHOB HA MHOYKUTEH. MHOTOUJIEHBI C OHOM
nepemeHHoI. Kopenb MHOrounena. KBajipaTHselil TpexuiieH. Pa3noxeHnue KkBapaTHOTO TpeXuieHa Ha
MHOXUTENH. Pa3HOCTh U cymMMa ABYX BBIpa)KEHUMU.

Henp: BBecTn noHsTHE TOKAECTBA, CTENIEHU C HATYypaJIbHBIM MOKa3aTeNeM, OJIHOWICHA,
MHOTOYJICHA; TO3HAKOMHUTD YYAIIUXCS C TOXKJIECTBEHHBIMU MTPE0OPa30BAHMSIMHU HAJl MHOTOUJIEHAMH, C
dbopMynaMu COKpaIEHHOTO YMHOXKEHHSI; BBIPAOOTaTh YMEHUE BBITIOIHATH TOXKICCTBECHHBIE
npeoOpa3oBaHusl pallMOHATBHBIX BRIPAKCHHUN HAa OCHOBE TIPABUJI ICUCTBUI HA/I MHOTOYJIEHAMH U
anredpandecKuMu Ipo0sSMU; BHITIOTHATH Pa3NI0KEHHE MHOTOYWICHOB HA MHOKHUTEIH.

Konmponvnvie pabomoi-4

I'maBa 3. ®yHk1uu- 12 4.

OcHOBHbIE MOHATHUA. 3aBUCUMOCTH MeX Ay BenuuuHamu. [lonsatue pynkuuu. O6nacth
OTpeNieNIeHus] 1 MHOKECTBO 3HaueHui pyHkiun. CriocoOsl 3ananus Gyakun. I'papux GyHKImm.



CroiicTBa GyHKIMHA, UX 0TOOpakeHue Ha rpaduke. [Tpumeps! rpadukoB 3aBUCUMOCTEH,
oToOpakaloIMX peanbHble polecchl. JIuneinas ¢pyHkuus, ee rpaguk 1 CBOCTBa

OcHOBHas 11eNb: HAYYUTHCS TIOHUMATh (DYHKIIUIO KaK BKHEHIITYI0 MAaTEMAaTHYECKYIO MOJIETb
JUISL OTIMCAHUSI TPOLIECCOB U SBJICHUN OKPYKAIOIIETO MUPA, MPUMEHATH ()YHKIIMOHAIBHBIN SI3BIK IS
OIMCAHUS U MCCIIEI0BAaHNS 3aBUCUMOCTEN MeX 1y (pU3NIecKUMH BEINYNHAMY , BRIpaOOTaTh yMEHHE
YUTATh U CTPOUTH TPaPUK TUHEHHON ()YHKIIUH.

Konmponvnvie pabomei-1

I'maBa 4 . Cuctembl JIUHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU — 19 4.

YpaBHEeHUsI ¢ ABYMSI IEPEeMEHHBIMU. PaBHOCHIIBHOCTE crcTeM. CHCTEMBI IBYX JIMHEHHBIX YPaBHCHUN
C IBYMs IEpeMEHHBIMU. PelieHne cucteMsl ypaBHEHUN TpadUIecKuM, METOI0M TIOJICTAHOBKU U
cliokeHueM. Perienue 3a/1a4 ¢ moMOIIbI0 CUCTEM JTMHEHHBIX YPaBHEHUIA.

Llenb: HAYYUTHCS pPelIaTh CHCTEMBI IBYX YPAaBHEHUU C IBYMs IEPEMEHHBIMHU; IIPUMEHSITh
rpaduyeckre npeaCTaBICHUS IS PEIICHUS CUCTEM YPAaBHEHUM C IBYMS IEPEMECHHBIMHU.
Konmponvnvie pabomei-1

[ToBTOpeHue anredphl 7 kinacca- 4 4.
Konmponvnvie pabomei-1

Conep:xanue Kypca 8 kiacca:
BBoanoe mosropenue ( 3 yaca)
I'nmaBa 1. PaninonanbHbIie BeIpaKeHUS (424)

Parnmonanbhelie 1po6u. OCHOBHOE CBOMCTBO paniMoHaIbHON Apoou. CioxeHne U BIYUTaHUE
PaLMOHATIBHBIX Ipo0el ¢ OAMHAKOBBIMU 3HaMeHaTeNsIMU. CIi0’keHHe U BBIYMTaHUE PallMOHAIbHbBIX
npo0eit ¢ pa3HBIMHU 3HAMEHATEIIMH. Y MHOKEHHUE U JIelIeHHE pallMOHaNbHbIX ApoOeil. Bo3enenue
panuoHaIbHON JpoOU B cTeNeHb. T0XIeCTBEHHbIE IPE0OPa30BaHUs PALIMOHAIBHBIX BBIPAXKEHHI.
PaBHOCWIIBHBIE ypaBHEeHMs. PaninonanbHble ypaBHEHMs. CTENEHN C LIEJIBIM OTPULIATEIbHBIM
nokasareneM. CBONCTBA CTENEHH C LIENIBIM NToKa3areneM. OyHKuus Y= Tnes rpadux.

Iesb: 03HAKOMUTH 00YUAIOLIMXCS CO CIIOCOOOM pellleHUs pallMOHAIBHBIX YPAaBHEHUH,
BbIpa0OTaTh YMEHUE peliaTh U MpeoOpa30oBbhIBATh YPABHEHUS U IPUMEHSATh UX MIPH pEIICHUN
TEKCTOBBIX 3a]a4.

Koumponvnvie pabomui-3

I'naBa 2. KBagpatHsie kopHu. JlelicTBUTENbHBIC Uyncia. (26 1)
Y= 72 . o o
OyHKIUS '~ u eé rpaduk. KBaaparueie kopau. ApudMeTHIeCKUid KBaAPAaTHBIN KOPEHb.
MHoxecTBO U ero 35eMeHTsl. [lonmHo)kecTBO. Onepaiu HaJ MHOKeCTBaMH. UMCIIOBbIE MHOXKECTBA.
CaoiicTBa apu(pMEeTUYECKOTO KBaApaTHOTO KOpHs. ToxknecTBeHHbIE TPeoOpa3oBaHMsI BbIPAKEHUH,

N
cojepskanux apupMeTnueckue kaaparabie kopuu. Oyukius ¥ = VI u e€ rpapuk.
ensb: BeipaboTaTh YMEHUE UNTATh U CTPOUTH I'paduKU N3y4aeMbIX (PYHKIMS; HAYYUTHCS
aHaATM3UPOBaTh rpauK QYHKIHUU U IPUMEHSTH €ro JJIs PelIeHUs] YPaBHEHUH, a TaK)Ke BBITOJIHATD

TOXACCTBECHHBIC npeo6pa303aHI/Is[ Haa BBIPpAXKCHUSAMMU.

Koumponvnvie pabomwi-1



I'maBa 3. KBanpaTtubie ypaBHeHus (24 4)

KBanpatubsie ypaBHeHUs. PellieHre HEeMOIHbIX KBaIpaTHBIX ypaBHEeHU. DopMyria KopHeit
KBaJpaTHOro ypasHeHus. Teopema Buera. KBagpartuslii TpéxusneH. Penienue ypaBHeHHM, CBOAAIIUXCS
K KBaJpaTHbIM YpaBHEHUsIM. PallioHaNbHbIE YpaBHEHHS KAK MATEMaTHUYECKUE MOJIENIN PEATIbHBIX
CUTYaLH.

Lenb: 03HAKOMUTH 00YHYAIOUIMXCS C ATOPUTMUYECKUM PEUICHUEM KBaJpaTHBIX YpaBHEHUH,
HAY4YUTh HAXOJIUTh IPUMEHEHHE KBAaIPAaTHBIX YPAaBHEHHUH B pealbHOM MUPE

Koumponvnvie pabomui-2
[ToBTOpEHHE U cUCTEMAaTH3aIUs yueOHOr0 MaTepuaa 3a Kypc anreopsl 8 kiacca (7 4acoB)

Konmponvnvie pabomei-1

Coaep:xanue Kypca aiaredpsl 9 kiiacca:
I'maBa 1. HepaBencrsa (21 yac)

YucaoBbie HCPaBCHCTBA U UX cBoiicTBa. IlodieHHOE CIIOKCHHE U YMHOXCHUC YUCIIOBBIX
HCPABCHCTB. JIunelinbie HCPaBCHCTBA C O,HHOﬁ nepeMeHHoﬁ H UX CUCTCMBI.

OcHOBHasl 11€JIb — O3HAKOMUTH YYALMXCsl C IPUMEHEHHE: HEPABEHCTB JUIsl OLEHKU 3HAYCHUN
BBIpa)KEHUI, BEIpaO0OTaTh yMEHHUE peliaTh JMHEWHbBIC HEPABEHCTBA C OAHOMN MMEPEeMEHHON U UX
CUCTEMBI.

Koumponvnsie pabomoi-1
I'maBa 2. KBanpatuunas pynkmus (32 gaca)

Oynkuus. CpoiictBa pyHkuuii. KBagpaTHelil TpexwieH. PaznoxkeHne KBagpaTHOro TpexuieHa
Ha MHOKHUTeTH. DyHKHMA y = ax? + bx + ¢, ee cBoifcTBa u rpaduk. Crenennas Gpynkius. Llemnble
ypaBHeHus. [poOHbIe parmoHanbHbIe ypaBHEeHUsI. HepaBeHCTBa BTOPOI CTETIEHU C OJTHOM
IepeMEHHO. MeTo HHTEPBAJIOB.

OcHoBHasl 11eJ1b — pacIIUPUTh CBEJIEHUS O CBOMCTBaX (DYHKIMH, O3HAKOMUTH yUaIIUXCS CO
CBOWCTBaMHM U TpaIKOM KBaJPaTUUYHOM (QYHKIIMM; CHCTEMAaTU3UPOBATH U OOOOUIUTH CBEAECHUS O
pELIeHNUH LEeNbIX U JPOOHBIX pallOHAIbHBIX YPaBHEHUN € OJIHOM nepeMeHHON, chOpMUPOBAThH
yMeHHe pemaTh HepaBeHCTBa BU/A ax’ + bx + ¢ >0 mmm ax? + bx + ¢ <0, rae a # 0.

Koumponvnvie pabomui-2
['maBa 5. DnemeHTH MpUKIaIHON MaTeMaTukH (21 gac)

Matemaruueckoe moaenupoBanue. [IpouentHbie pacueTsl. [IpubnukeHHbIe BHIYUCIEHUS.
OcHoBHBIE TpaBUIa KOMOMHATOPUKHU. OTHOCUTENNbHAS YaCTOTa U BEPOSTHOCTD CIIYy4alHOTO COOBITHSI.
Krnaccuueckoe onpeneneHue BeposiTHOCTH. HavanbHble CBEIEHUS O CTATUCTHKE.

OcHOBHasl L1€JIb — O3HAKOMUTD YYAIIUXCS C OHATUSMHU IEPECTAHOBKHU, pa3MELLEHUS,
COUYETaHMs U COOTBETCTBYIOIIMMHU (popMynamMu JUIsl MOJcUeTa UX YKMCiia; BBECTH MOHATHUS
OTHOCHUTEJIbHOM YacTOTHI U BEPOSITHOCTH CIIy4aifHOT'O COOBITHSL.



Koumponvnsie pabomoi-1
['naBa 6. Yucnossie nocieaoBarenbHocT (21 gac)

YucnoBblie OCIEI0BATEIBHOCTU. AprudMeTndeckas u reoMerpudeckas nmporpeccu. @opMyinsl n-ro
YJieHa ¥ CyMMBI IEPBBIX N WIEHOB Iporpeccuu. beckoHeuHo yObIBaroIasi reoMeTpuyeckast

IIporpeccusl.
OcHoBHas 11e7Tb — J1aTh NOHATUS 00 apu(PMETHUECKON 1 T€OMETPHUUECKON IPOrPEeCcCusiX KaK
YHCIIOBBIX TOCJIE0BATENIBHOCTAX 0COO0T0 BUA.

Konumponvuvie pabomui-1
[ToBTOpEeHME U cUCTEeMaTH3aIHsl YIeOHOTrO MaTepualia 3a Kypce anreopsl 9 kiacca (7 yacoB)

OcHoBHas 11enb. [ToBTOpuTh, 3aKpenuTh U 0000mUTH OcHOBHBIE 3YH, monmydyeHHsie B 9 kiacce.
Koumponvnvie pabomsi-1



Paznea 3. TemaTnuyeckoe NIIAaHNPOBaAHUE

Aunredpa 7 kaacc

NeNe TeMma pa3zjaeiia 1 ypoka Peanuzanumu BocnuTaTEe IbHOIO Konuu
ypoka NOTEHIIHAJIA YPOKA €CTBO
(BUBI 1 GOPMBI 1€ TEJILHOCTH) 4acoB
I'naBa 1. JInHeiiHoe ypaBHeHHe C 01HOI NepeMeHHOii (15 yacoB)
1-3 BBenenue B asreOpy. YcraHoBIieHUE JIOBEPUTENBHBIX | 3
4-8 JluHeliHOe ypaBHEHHUE C OJIHOM MEPEMCHHON | OTHOIIEHUI MEX]y IeJaroruieckum | 5
9-11 | Pemenue 3a1a4 ¢ MOMOIBIO yPaBHEHMN paboTHUKOM M OOyyarommmHucs, | 3
CIOCOOCTBYIOILIUX MIO3UTUBHOMY
12-13 | Pewenue 3aa4 ¢ Ha MPOU3BOIUTEIHHOCTh BOCITPHUSITHIO oOyyaromumucs | 2
TOMOIILIO ypaBHCHPIfI Tpe60BaHHfI " HpOCB6
Me1arorunyeckoro paboTHUKaA,
14 [ToBTOpEHMe 1 crucremaTu3anus yueOHOro NPUBIICUYCHUIO WX BHUMaHus K |1
MaTepHana. obcyxaaemMon Ha ypoKe
uHpOpMAlMK,  AKTUBU3AIMHA WX
15 Konrtponbnas pabora Ne 1 Ha Temy MI03HABATEIIbHOM ACATECIIBHOCTH. | 1
«JIuHeitHOE ypaBHEHHUE C OHOM [oGysxnenne obyuaronmxes
HepeMEHHOIY co0ur0/1aTh Ha YpOKe OOIIENPUHSATHIE
HOPMBI TTOBEJICHHUS, npaBuia
oO0rieHus co CTapIIUMHU

(memaroruueckUMU pabOTHUKAMU) U
CBEepPCTHUKaMH  (00y4aroummucs),
NPUHIUIB Y9eOHOH TUCIMIIMHBI U
camoopranuzaiuu. [IpumeHnenne Ha

ypOKe MHTEPAKTUBHBIX bopm
paboThI c 00y4aromuMuCs:
MHTEIUICKTYaJTbHBIX urp,
CTUMYJIUPYIOIIUX I1O3HABATEIbHYIO
MOTHBAIIUIO oOyyaronmxcs;
JUCKYCCHIA, KOTOpbIE JaroT
oOyJarouMces BO3MOYKHOCTb
npuobpectu OTIBIT BEJICHUS
KOHCTPYKTHBHOTO JMajora;

IpyINNoBoi paboThl WM PabOTHI B
napax, KOTOpble ydaT 00yJaromuxcs
KOMaHTHOU pabote u




B3aUMOJICHCTBUIO c ApyTrUMHU
00yJaronuMHUCS.
I'naBa 2. llesnble Boipaxenus (52 yaca)

16-17 | AHanu3 KOHTpOJIbHOM paboThl. Pabota Han | [IpuBnedyeHue BHUMAaHUS
ommOkamu. TOXKIECTBEHHO paBHBIC O0y4aoumMxcst K LEHHOCTHOMY
BEIpakenns. ToxKIeCTRA acreKkTy Hu3y4aeMblX Ha YpOKax

SBJICHUI, OpraHu3anus uX paboThl C

18-20 | Crenens ¢ HaTypaJIbHBIM IOKa3aTENIEM [I0JTy9a€MOM Ha YpPOKE COLMAIBHO

3HAYUMOMH uHpopmanuei

21-23 | CaoiicTBa CTENEHU C HATYypaIbHBIM MHULMUPOBAaHHE €€  00CYyXKJeHus,
OKa3aTeneM BBICKa3bIBAaHUS 00y4aromuMucs

CBOCr0 MHEHHsS 1O €€ IOBOJY,

24-25 | OqHOYICHBI. BbIPa0OTKU CBOETO K HEel

otHouienus. [IpumeHeHne Ha ypoke

26-28 | MHOTrOYJICHBI. WHTEPAKTHBHBIX (GOpM paboThl ¢

29-31 | CnoxeHue U BBIYUTAHHE MHOTOYJIEHOB 00y4arOIUMUCS: MHTEIUIEKTyalIbHbIX

urp, CTHUMYJTUPYIOIIAX

32 Kontponbnas padora Ne 2 Ha Temy II03HABATEJbHYIO MOTHBAIIHIO
«CTeneHb ¢ HaTypaJIbHbIM I10Ka3aTeeM. 00y4aromuxcs; TUCKyCCHI, KOTOPbIE
Opnounensl. MHorowieHs! CliokxeHuE U Zal0T OOyHAIOIIMCS  BO3MOKHOCTD

npuodpectu OIIBIT BEJICHUS

BBIUMTAHUE MHOTOUYJICHOB)»

KOHCTPYKTUBHOTO JTaJora;
rpynmnoBoil paboTel uiau paboThl B
napax, KOTopble y4aT 00y4aronmxcs
KOMaHIHON pabote "
B3aUMO/ICHCTBHIO C IPYTUMU
00yJaronMMuCs.

33-39 | Ananu3 KOHTpOJbHOU paboThl. PaboTta Han | UHummupoBanne ©  MOJAEpKKa
OmIMOKaMHU. YMHOKEHHE OJTHOUYJICHA Ha UCCTIENOBATENBCKON  J€ATEILHOCTH
MHOFOUICH oOyuatomuxcs. [IpumeHenue Ha

ypOKe MHTEPaKTHBHBIX dbopm

40-41 | Pa3noxeHHe MHOTOUICHOB HA MHOXKHTETH. | PAOOTHI ¢ 00yJaIOIIMMHUCS:
BhIHeceHHe 00LIero MHOKUTENS 33 ckoOky | 1HTC/ICKTYaIbHBIX rp,

CTUMYJIUPYIOIIUX I103HABATEIbHYIO

42 Pa3ioxeHre MHOTOYJIEHOB HAa MHOXKMTean | MOTHBAIHIO obyHaromHxCs;

HCKYCCHIT KOTOPBI aroT
NIPY PEIICHNH MaTeMaTUYeCKHX 3ajad. JHCKyCCHH, OTOpbIC Jlato
00yJaromuMcest BO3MOYKHOCTE

43-45 | PasnokeHHe MHOTOWICHOB Ha MHOKHTenH, | LPHOOpeCTH OTIBIT BENICHIA
MeTox FDYIIHPOBKA KOHCTPYKTHBHOTO JMajora;

PYIITHP ' IpyInoBoi paboThl WM PabOTHI B

46 Konrponbnas padora Ne 3 Ha Temy flapax, KOTOpRIC yHdat o0y4aromuxcs

KOMaHTHOU pabote u
«YMHOXEHHE OJTHOWIEHA Ha MHOTOUJIEH. .

B3aUMOJICHCTBHIO C JIPYTHMH
YMHOXEeHHE MHOTOWIEHa Ha MHOTOUJICH. 0By HAIOITMICS.
PaznoxeHre MHOTOWIEHOB HAa MHOKUTEIHN.»

47-49 | Ananu3 KOHTpOJbHOH paboTsl. Pabora Han | [Ipumenenue Ha ypOoKe
ommOkamu. [IponsBeaeHne pa3HOCTH U MHTEPAKTHBHBIX  (OpM  paboThl ¢
CYMMBI JIBYX BHIDAKEHH. 00y4aromuMucst: JIMCKYCCHI,

KOTOpBIC ArOT oOydJarorumcs




50-51

Pa3HoCTh KBa/IpaToOB JIBYX BBIPAXKEHUI

BO3MOXKHOCTh ~ IPUOOPECTH  OIBIT
BE/ICHUSI KOHCTPYKTHBHOT'O JTHAJIOTa;

52-54 | KBaapar CyMMbI ¥ KBaZpaT Pa3HOCTU IBYX | rPYIIOBO pabOThl MM paboThl B
BbIpa)KEHUI napax, KOTOpble ydaT 00y4aroLIuxcs
KOMaHIHOU pabote "

55-57 | [IpeobpazoBaHre MHOTOWICHA B KBApaT B3aUMO/ICHCTBHUIO c OpYruMu
CYMMBI WX Pa3HOCTHU JBYX BBIPQXKECHUH. 00y4aroIIMMHUCH.

58 Kontponbnas padota Ne 4 Ha Temy
«(opMyJIbl COKPAIIEHHOTO YMHOKEHUS.»

59-60 | AHanu3 KOHTPOIBHOM paboThl. PaboTa Hax
ommbkamu. CymMma 1 pa3HOCTh KyOOB ABYX
BBIPAXKEHUI

61-64 | IlpuMeHEeHHE pa3TMYHBIX CITIOCOOOB
Pa3JIoKEHUs] MHOTOUJIEHA HA MHOKHUTEIN

65-66 | IloBTOpeHHE U cucTEMaTHU3aLUs YI4eOHOTO
marepuaia

67 KonTponbhas padota Ne 5 Ha Temy «cymma
¥ Pa3HOCTh KyOOB JIBYX BBIPAYKCHHIA.

[IpuMeHeHne pa3nuyYHbIX CIOCOO0B
Pa3yIoKEeHUs] MHOTOYJIEHAa HA MHOKUTEIH. . »
I'nasa 3. ®yukuuu (12 yacon)

68-69 | Ananu3 KOHTpOIbHOM paboThl. Pabota Hay | MHUIMUpOBaHME W TOJJEp)KKa
ommnOkaMu. CBSI3U MEXIy BETUYUHAMHU. HCCIIE0BATENIBCKON  ESATEIBHOCTH
DyHKIUSA oOyuatomuxcs. [IpumeHeHue Ha

70-71 | CniocoOsl 3aanust pyHKIUU ypOKe UHTEPaKTHUBHBIX bopm

paloThI c 00yyaromuMucs:

72-73 | I'padux dyHKIIIN HWHTEJUICKTYaJIbHBIX urp,

CTUMYJIUPYIOIIUX I103HABATEIbHYIO

74-77 | JIuneiiHas QyHkuus, e€ rpaduK 1 CBOUCTBA | MOTHBAIMIO 00yuaromuxcs;

JUCKYCCHIA, KOTOpbIE JaroT
00yJaromuMcest BO3MOYKHOCTE
npuodpectu OTIBIT BEJICHUSA
KOHCTPYKTHBHOTO JMajora;
IpyInoBoi paboThl WM PabOTHI B
napax, KOTOpbIe y4aT 0OyJaronIuxcs
KOMaHTHOU pabote u
B3aUMO/ICHCTBUIO c IpYTUMU
00y4JarImUMHUCS.

78 | [ToBTOpEeHUE M CHUCTEMATH3AIHSI YIEOHOTO

marepuaia
79 | KontponbHas pabota Ne 6 Ha Temy

«DyHKIHN»

I'naBa 4. CucreMbl JIMHEHHBIX YPaBHEHHUI ¢ ABYMsl nepeMeHHbIMH (19 yacoB)




80-81 | Ananu3 KOHTpOIbHOM paboTel. Paborta Hax | [Ipumenenue Ha ypoke | 2
omuOKaMu. YpaBHEHUS C IBYMs MHTEPAKTUBHBIX (HopM  paboTel ¢
MepeMeHHBIMHI 00y4aromuMucs: JICKYCCHIA,

KOTOpblE  JaloT  O0y4arommMmcs
82-84 | JIuneiiHOE ypaBHEHUE C IBYMS BO3MOXKHOCTh  [IPHOOPECTH  OMBIT | 3
MTEPEMEHHBIME 1 €r0 TpadiK BE/ICHUS KOHCTPYKTHBHOTO JMAJIOra;
IpyNIoBOM paboThl WM paboOThI B
85-86 | CucTeMbl ypaBHEHHIA C IBYMS napax, KOTOphie y4aT 00yqarommxes | o
. KOMaHTHOU
nepeMeHHbIMH. [ paduueckuii MeTos OMAH/IHOE pabore 1
. B3aUMOICHCTBHIO C JIPYTAMH
pEeIIeHUsT CUCTEMBI JIBYX JIMHEHHBIX
8 00y4JarImuMucs.
YpaBHEHHUH C ABYMs IEPEMECHHBIMU

87-88 | Pemienue cucreM JUHEHHBIX YpaBHEHUN 2
METO/IOM T0/ICTAHOBKH

89-91 | Pemenue cuctem TUHEWHBIX YpaBHEHUN 3
METO/IOM CIIOKCHHS

92-94 | Pemienue 3a7a4 ¢ NOMOILBIO CUCTEM 3
JIMHEWHBIX YpaBHEHHM

95 [ToBTOpEeHME U cucTemMaru3anus yueOHOro 1
marepuaia

96 KonTponbhas padora Ne7 Ha Temy 1
«CHCcTeMbl JIMHEHHBIX YPABHEHHM C IBYMSI
MIEPEMEHHBIMI)

IToBTOpEeHHE N cHCTEeMATH3aIUs Y1eOHOI0 MaTepHuaJia 3a Kypc ajredpsl 7 kiaacca (5 yaca)

97 AHanu3 KOHTPOJIbHOM paboTel. Pabota Haxg | Opranusanus medersa | 1
ommuOkamu. [loBTopenue. YpaBHeHue. MOTHUBHPOBAHHBIX U OPyAUPOBAHHBIX
Pemenue 3a1a4 ¢ MOMOMIBIO ypaBHEHHIH obyuaronuxcs Hax nx

HEYCIEeBAIIIUMU
98 [ToBTOpenwue. ToxaecTBEHHBIC OJHOKIaCCHUKaMH, AQOMIETo | 1
Mpeo6pasoBanms Bepakermii. Pasnoxenne | 00YIAIOIIMCS conuaneHo
3HAYUMBIA OIBIT COTPYAHHYECTBA U
HA MHOXUTEIIH. .
B3aMMHOU MTOMOIITH.
99 [ToBTOpenue. @yHKIMA Wumwmposanme  w - noanepxka 1
UCCIIE/IOBATEIbCKOW  J1€ATEIbHOCTH
100- | Bcepoccuiickasi KOHTpOJIbHAS paboTa. 0by4arouXcs B pamMKax peanusaunu [
101 UMH UHIUBUIYAIBHBIX W TPYIIIOBBIX
HCCIIEIOBATEIILCKUX TPOCKTOB, YTO
102 HToroBast KOHTpoONbHAs paboTa JacT 00yHalomuMes  BOSMOXKHOCTS 1
npuobpecTu HaBBIK
CaMOCTOSITENIEHOTO pereHus
TEOPETUYECKOW MpOOIEMBbl, HAaBBIK
reHepupoBanuss u  odopmieHus
COOCTBEHHBIX umeH, HaBBIK
YBOXHUTEIBHOTO  OTHOIIEHUS K

Yy)KUM HJesiM, O(QOPMIICHHBIM B
paboTax JApyrux uccleaoBaTesei,
HABbIK IMYOJUYHOTO BBICTYILICHUS




nepexn ayIUTOpUEH,
apryMEHTHPOBAHHUS W OTCTAauBaHUSA
CBOEH TOYKH 3pEHUS.

UTOTO 102y.
Auredpa 8 kiace
No TeMma pa3aeJia v ypoka Peanuzanmnm BocnuTaTreJIbHOI0 Koanu
NOTEHIHAJIA YPOKA €CTBO
(BUABI M (POPMBI J1eSITETHLHOCTH) 4yacoB

BrogHOe moBTOpE

Hue (3 yaca)

IToBTOpenue no teme «JInHeHoe
YPaBHEHHE C OJHOU NEPEMEHHOIN»

VYcranoBneHue JIOBEPUTEIIBHBIX
OTHOILEHUH MEXAY MeJarorn4eckum
pabOTHUKOM U OOy4arolIMMMCS,

HOBTOpCHI/IC 10 TEMC ((L[CJIBIG BBIPAXKCHUA»

IToBTOpenue no reme OyHKIUA.
Jmarnoctuueckas paboTa.

CHOCOOCTBYIOIIMX MO3UTUBHOMY
BOCIIPUATHUIO oOyyaromuMucs
TpeOoBaHU u pochO
II€JarOru4ecKoro paboTHUKa,
IOPUBJICUEHUI0 WX BHMMaHUSA K
o0cyxaaemon Ha ypoKe
uHbOpMallUY,  AKTUBU3ALMHM  MX
ITO3HABATEIILHON JIeATEIBbHOCTH.
[ToGyxnenue o0ydJaromuxcs
co0JII0/1aTh HAa YPOKE OOIICTPUHSTHIC
HOPMBI MOBEJICHMUS, npaBuia
oOLIeHUs co CTapUIMMHU

(megarorn4ecKuMu pabOTHUKAMH) U
CBEpPCTHUKaMH  (00y4aroummucs),
OPUHIUNB Y4eOHOH TUCHMITIIMHBI U
camoopranusanuu. I[Ipumenenue Ha

ypoke MHTEPAKTUBHBIX bopm
paboThI c 0o0y4JaromuMucs:
MHTEJJIEKTYaJIbHBIX urp,
CTUMYJHUPYIOUIMX [03HABATEJIbHYIO
MOTHBALUIO 00yJaroIuXxcs;
JIMCKYCCUH, KOTOpBIE JAl0T
oOyyaromumcs BO3MO>XHOCTh
npuobpecTu OTIBIT BEJICHUSA
KOHCTPYKTUBHOTO JMaJIora;

rpynmnoBoil paboThl UM paboOTHl B
napax, KOTopble ydaT 00y4arouuxcs

KOMaHTHOH pabore "
B3aUMOJICHCTBUIO c IPYyTUMU
00yJaronMMuUCH.

I'nasa 1. PaunonanbHble BoipakeHus (42 yaca)




4-5

PanmonansHbIE 1poOH

6-8 OCHOBHOE CBOWCTBO PALIMOHATILHOM IpOOH

9-11 CJ10’)K€HME ¥ BBIYUTAHUE PALIMOHATIBHBIX
Ipo0eii ¢ OIMHAKOBBEIMU 3HAMEHATEIIIMU

12-17 | CrnoxeHue ¥ BRIYMTAHUE PAIMOHATBHBIX
Ipo0eii ¢ pa3HBIMUA 3HAMEHATEIISIMH

18 Kontponbnas pabora Ne 1 o reme
«OcHOBHOE CBOMCTBO Jipobeii. CiioxeHue u
BBIUMTAHUE PAllMOHAIIBHBIX APOOEi»

19 AHanu3 KOHTPOJIbHOI paboTel. PaboTta Han
omuOKaMu. Y MHOXKCHHE U JICIICHUE
paloHaIbHBIX IpoOeit

20-22 | YMHOXEHHE U JAeNICHUE PAallMOHAIbHBIX
npobeii. Bo3penenne paninoHaIbHOM 1poou
B CTCICHb

23-26 | ToxnecTBeHHBIE TPEOOPa30BAHUS
paloHaIbHBIX BRIPAXKEHUN

27 KonTponbnas padorta Ne 2 o reme
«YMHOXCHHE U JICTICHUE PAIMOHATBHBIX
npobeil. ToxxaecTBeHHbIE TpeoOpa3oBaHUs
paroOHaTbHBIX BBIPAKEHU

28-30 | AHanu3 KOHTPOIBHOU paboThl. PaboTa Has
omunOKkaMu. PaBHOCHITbHBIC YpaBHEHUS.
PanmonabHbIC ypaBHEHHS

31-34 | CreneHs C LEIbIM OTPULIATEIBHBIM
MoKa3aTeyeM

35-38 | CBoiicTBa CTENEHU C IEeNbIM [TOKa3aTeIeM

39-42 | Oynkus Y= k/X u eé rpapux

43-44 | TloBTOpEeHHE U CUCTEMATHU3alHsl y9eOHOTO
MaTepuana

45 Kontponbnas padora Ne 3 mo Teme

«PanmonanbHble ypaBHeHHsI. CTETICHD C
ENTBIM OTPHIIATEIBHBIM MTOKa3aTeIeM.
Oyukus y=k/x»

[TpuBneuenue BHUMAaHUS
oOydJaomuxcsi K  LUEHHOCTHOMY
acleKTy Hu3y4aeMbIX Ha YpOKax
SBJICHUHM, OpraHu3aius ux paboThl C
[I0JIy4a€MOM Ha ypOKE€ COLHaIbHO
3HAYMMOU nHpopmaruen
WHUIUUPOBAHUE €€ OOCYXICHHS,
BBICKA3bIBAaHUS o0y4armuMucs
CBOET0 MHEHMsSI IO €€ IIOBOAY,
BBIPaOOTKH CBOETO K He
otHoweHus. [Ipumenenne Ha ypoke
WHTEPAKTUBHBIX (popM paboTHl ¢
00yYaromKUMUCS: MHTEIUICKTYaIbHBIX
urp, CTUMYJIHPYIOIINX
[103HABATEJbHYIO MOTHBALIUIO
00y4aroIuXCsl; TUCKYCCHI, KOTOpBIE
JAI0T 00Y4YaroIKUMCs BO3MOYKHOCTb
npuodpectu OIIBIT BEJICHUS
KOHCTPYKTUBHOTO JMaIora;
rpynmnoBoi paboTbl WM paboOThl B
napax, KOTopble y4aT 00y4aronmxcs

KOMaHIHON pabote "
B3aUMOICHCTBHIO C JIPYTUMH
00yJaroumMucs.

I'nasa 2. KBagpaTHblie kopHH. JlelicTBUTEIbHBIE YHCIA. (26 YacoB)




46-48 | Ananu3 KOHTPOJBbHOH paboTel. Pabora Han | MHummupoBaHne ©  MOJACPIKKA
OIIIMOKaMMU. (DyHKHI/Iﬂ y= X2 ueé r‘pa(bHK HCCHCI{OB&TCHBCKOﬁ NCATCIIBHOCTU
oOyuatomuxcs. [IpumeHnenue Ha
49-52 | KBagpatHbie KOpHH. ApudMeTHIECKUI ypOKe MHTEPAKTUBHBIX bopm
KBA/PaTHBI KOPEHb paboThI c 00yJarOIIMMUCS:
UHTEJUIEKTYaJIbHbIX urp,
53-54 | MHOX€eCTBO U €ro dJIEMEHTHI CTUMYJIHPYIOIIUX M03HABAaTCIbHYIO
MOTHUBALUIO o0yyJaromuxcs;
55-56 | [TogmHuOXecTBO. Oriepanuu HaJI JIUCKYCCUH, KOTOpbIE AT
MHOKECTBAME 00yyaromumcs BO3MOKHOCTh
npuodpectu OIIBIT BEJICHUS
57-58 | UucnoBbie MHOKECTBA KOHCTPYKTHBHOI'O Aauaora,
IpyNIoBoi paboThl WM PabOTHI B
59-61 | CpoiicTBa apu(pMeTHUECKOro KBaApaTHOrO | Mapax, KOTOpbIE y4aT o0ydaromuxcs
KOPHS KOMaHTHOM pabote u
B3aUMOJICHCTBHIO C JAPYTUMU
62-66 | ToxnecTBeHHbIe IpeoOpa3oBaHuUs 00y4JarImUMHUCH.
BBIpa)KEHUI, cofepxalmx apudmernueckue
KBaJ[paTHbIC KOPHU
67-69 | dyukmms y =V X i e rpaduk
70 [ToBTOpeHue u cucremarusanus y4eOHOro
marepuaia
71 KonTponbnas pabota Ne 4 o reme
«KBangpaTHbie KOpHU»
I'naBa 3. KBaaparnbie ypaBHeHus. (24 yaca)
72 AHanu3 KOHTPoJIbHOM paboTel. Pabota Han | [Ipumenenue Ha ypoke
ommnbkamu. KBagpatHble ypaBHEHHUS MHTCPAKTUBHBIX  (OpM paboThl ¢
00yJaronMMHUCS: JTUCKYCCHUH,
73-74 | KBagparusie ypaBHeHUs. Perenue KOTOphIE  JalOT  oOydaromuMmcs
HETIONHBIX KBAJPaTHBIX ypaBHEHUN BO3MOXKHOCTh ~ HPHOOPECTH  OIBIT
BE/ICHUSI KOHCTPYKTHBHOT'O JIMAJIOTa;
75-78 | ®opMyna KopHeii KBaApaTHOTO ypaBHEeHHs | TPYTIIOBOH pabotbl WM paboThl B
napax, KOTopble ydaT 00y4arolIuxcs
79-81 | Teopema Buera KOMaHAHOU pabote u
B3aUMO/ICHCTBHIO C IPYTUMH
82 KonTponbnas padorta Ne 5 o reme 00y4JarmuMucs.
«KBanpatubie ypaBHeHus. Teopema Buera» WNunnuuuposanue " IMOAZACPIKKaA
WCCIIEIOBATEIILCKOW  JICATEIBHOCTH
83-85 | Ananu3 KOHTpONBHOM paboThl. Pabora Hax | oOyuatomuxcs. [IpumeHeHue  Ha
omubOkamu. KBagpatHeril Tpéxunen YPOKE WHTCPAKTUBHBIX (opm
paboThI c 00y4aromuMucst:
86-89 | Pemenue ypaBHEeHUI, CBOAAIIMXCS K MHTEJIEKTyaJIbHBIX urp,
KBaIpaTHbIM YPABHCHUSM CTUMYJIUPYIOIIUX I103HABATEIbHYIO
MOTHBAIIUIO oOyJaroumxcs;
JMCKYCCHIA, KOTOpBIE JaoT
oOyJarouMcs BO3MOYKHOCTb
90-93 | PanroHasibHbIE YpaBHEHUS KakK npuobpectu OTIBIT BEJICHUS
MaTeMaTUYECKUE MOJIEIN PEATBHBIX KOHCTPYKTUBHOI'O Anajiora,




CUTyalui IpyInoBoi paboThl WM PabOTHI B
napax, KOTopble yyaT 00yJaronmxcs
94 [ToBTOpEeHME U cucTeMaTu3alus yaieGHOro KOMAaH THOM pabote ull
MaTepuaia B3aUMOJICHCTBHIO C JIPYTUMH
00yJarImUMuUCS.
95 KonTponbnas pabota Ne 6 o reme 1
«KBanpatHsIil TpéxwieH. Pemenue
YpaBHEHHI, CBOSIINXCS K KBaIPATHBIM.
Pemenue 3aga4 ¢ nOMOLIBIO pallMOHAIBHBIX
ypaBHEHUI
IloBTOpeHHeE U cUCTeMATH3alMA Y41eOHOr0 MaTepuaJa 3a Kypce aiaredpol 8 kiacca (7 yacoB)
96 AHanu3 KOHTPOJIbHOI paboThl. Pabota Hax | Opranuzanus medcrBa | 1
ommbkamu. [ToBTopeHne yaeOHOTrO MOTHBUPOBAHHBIX U 3pyAUPOBaAHHBIX
MaTepuana 1o Teme «PauoHanbHbIe 00y4aroMHIXCs Hax nx
HEYCIEBAIOIIUMHU
BBIPKCHUS»
OJIHOKJIAaCCHUKaMH, JTAIOIIETO
97 [ToBTOpEeHHE yueOHOr0 MaTepurana o TeMe 06yIIaIOHIE/IMC$I COLHMATBLHO | 4
3HAYUMBINA OIBIT COTPYAHUYECTBA U
«PanroHnanbHbIe YpaBHEHUS» .
B3aUMHOMU TIOMOTITH.
WuunuupoBanue W TOJIJEPIKKA
98 [ToBTOpEeHHE yueOHOr0 MaTeprana o TeMe HHp . JUIeP 1
MCCIICIOBATEIILCKOW  JICATEIBHOCTH
«CremneHs ¢ HeNbIM OTPHUIIATEIbHBIM
o0Oydaromuxcs B paMKax peanu3aluu
HOKa3aTeIeM» VMU WHIUBHUIAYATbHBIX M TPYIIOBBIX
99 0 5 MCCIIEIOBATENILCKUX TPOEKTOB, YTO
OBTOpEHHUE y4eOHOTO MAaTEPHANA IO TEME | oo oGyyaommIMEs  BOIMOKHOCTD 1
«Pemenne ypaBHEHUH, CBOAAIINXCS K nproGpecTH HABEIK
KBaJApaTHbIM YPaBHCHUAM) CaMOCTOSITCIILHOI'O pemeHus
TEOPETUYECKON MpPOOJIEMBbI, HAaBBIK
100 IloBropeHne y4eOHOro MaTepuaia o TeMe | regepupoBanns W ohopmireHns | 1
«PemeHne TEKCTOBBIX 3a/1au» COOCTBEHHBIX uzeH, HaBBIK
YBOKUTEIFHOTO  OTHOIICHHA K
101 Hrtorosas KOHTpoIbHAsA PaboOTa qy)KHM  HIesM, O(GopMIIEHHBIM B | 1
paboTax Jpyrux HCCIeI0BaTENeH,
102 AHanu3 KOHTPOIbHOI pabOTL. II0ABENCHNE | pappik myOMMYHOrO BBICTYMUICHHS | 1
UTOT'OB T'O/1a. nepen ayAuTOpHEH,
apryMEHTHPOBAaHUS U OTCTaWBaHUS
WTOTO CBOEH TOUKH 3PEHUSL. 102
Auredpa 9 kiace
NeNe Tema pa3zgeJia u ypoka Peanm3anuu BocnuTATEILHOIO Kouuu
ypoka NMOTEeHIHMAJIA YPOKaA €CTBO
(BuabI U GOPMBI 1eATEIHLHOCTH) 4acoB
I'naa 1. HepaBencTBa(214)
1-3 YucioBble HEpPaBEHCTBA YcraHoBiieHUE TOBEPUTENBHBIX | 3
OTHOILEHUH MEXIY MeAarorndyeckum
4-5 OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB | paOOTHHKOM W OOydaromumucs, | 2
CIOCOOCTBYIOIIMX MO3UTUBHOMY
6-8 CrnosxeHue 1 yMHOXKEHHUE YHCIOBBIX BOCHPHATHIO obyuaromumucs | 3

HepaBeHCTB. OlIeHUBaHNE 3HAYCHUS

TpeOoBaHUI U npocb0




BBIPAKEHUS Me1arornyeckoro paboTHUKa,
NPUBJICYEHUIO WX BHHMMAaHHUI K

9 HepaseHnctBa ¢ 0/1HO# nepeMeHHOM 00Cy)1aeMoi Ha ypOKE

uH(poOpMallMK,  aKTHUBU3ALUU  HX

10-14 | PemeHue TMHEHHBIX HEPABEHCTB C OJTHOM [O3HABATEILHOM JESTENHHOCTH.
nepeMeHHoi. YucaoBsie [ToOyxneHue o0yJaroumxcs

coOr0aTh HAa YPOKE OOIICTIPUHSATHIC
HPOMEKYTKH HOPMBI IIOBEICHUS, MpaBuIa
oOrmieHus co CTapIIUMHU

15-19 | Cucremsbl TMHEHHBIX HEPABEHCTB C OJHOM (IleJarornueckuMu paGoTHUKAMH) 1
MEPEMEHHOM cBepCcTHUKaMu  (00y4aromumucs),

MPUHLMIB Y4eOHOW TUCIUIUIMHBL U

20 HoBTopenue u cuctemMaTn3auys y4e0HOTO | camoopranu3auuy. IIpuMeHeHHe Ha
MaTepuana ypoke MHTEPAKTUBHBIX bopm

paboThI c 00y4aroMUMUCS:

21 KonTponbnas padora No 1 o teme MHTEJIEKTYaTbHBIX urp,
«HepaBencTsa» CTUMYJIUPYIOIIAX ITO3HABATEIHHYIO

MOTHBAITUIO 00yJaroIuXxcs;
JTUCKYCCHIA, KOTOpBIE JaroT
00yyJaromuMcest BO3MOKHOCTh
npuodpectu OTIBIT BEJICHUS
KOHCTPYKTHBHOTO JMajora;
rpynmnoBoil paboTel WM paboThl B
napax, KOTOpble ydaT 0OydJaroIixcs
KOMaHAHON pabote u
B3aUMOJICHCTBUIO c ApyTrUMU
00y4JarIMHUCS.

I'naBa 2.KBagpatuunas ¢pynxuusi(324)

22-24 | Ananu3 koHTpoJiIbHOM paboTel. PaboTta Hag | I[lpuBneuenue BHUMAaHUS
omuoOkamu. [loBTOpeHue u pacimpeHue 00ydJarolmxcst K LCHHOCTHOMY
CBeJIeHHH 0 byHKIHT aclieKTy HW3Y4YaeMBIX Ha ypOKax

SBIIGHUH, OpraHu3aIus uX paboThl C

25-27 | CaoiictBa QyHKIMH MOJTy4aeMOi Ha YpOKE COIHAIBbHO

3HAYUMOU uHpopmanuen

28-29 | [loctpoenue rpaduka pynkuun y=kf(x) UHHUIMMPOBAaHHE €€ O00CYyKIEHUs,

BBICKA3bIBAHUS 00yYaromuMucs

30-33 | [Toctpoenwme rpadukos GpyHknuii y=f(x)+b | CBOEr0 MHEHHA II0 €€ TIOBOAY,
u y=f(x+a) BBIPAOOTKH CBOETO K Hel

oTHoweHus. [IpuMmeHenne Ha ypoke

34-39 | Kpagparuunas Gpynkuus, eé rpagux u MHTEPAKTUBHBIX (opM paboTel ¢
CROMCTBA 00yYarOIUMUCS: HHTEJUICKTYATbHBIX

urp, CTUMYJTHP YIOIIIHX

40 Kontponbras pabora No2 no teme [TO3HABATCIIbHYIO MOTHBALHIO

«KBanpartnunas pyHKIMS»

00yyaromuxcs; AMCKYCCHI, KOTOpbIE
Jaf0T 00yYaIOMIMMCSI BO3MOKHOCTD
npuobpectu OTIBIT BEJICHUS
KOHCTPYKTHBHOTO JMAIIoTa;
IpyINnoBoi paboThl WM PabOTHI B
napax, KOTOpble y4aT 00ydJaromuxcs
KOMaHTHOH pabote u
B3aUMOJICHCTBUIO c IPYTUMU




00y4JarImuMuUCs.

- HaJIU3 KOHTPOJIBHOM THI. Ta HaJl HULUUPOBAHU U TOIIEPKK

41-46 | AHanu3 KOHTPOJIbHOI paboThl. PaGoTa Ha, nu OBaHME onJIepKKa
omuOKkamu. PereHne KkBaapaTHbIX UCCIIEIOBATENLCKON  I€ATENBHOCTH
HePABEHCTR oOyuaromuxcs. Ilpumenenue Ha

ypoke MHTEPAKTUBHBIX bopm

47-51 | CucreMbl ypaBHEHH C IByMs paboTHI c 00y4arOLIIMICS:
ITepeMEHHBIMH WHTEJUIEKTYaTbHBIX urp,

CTUMYJHUPYIOUIMX [O3HABATEIbHYIO

52 IloBTopenue u cucTeMaTusanus yyebnoro | MOTHBALHIO 00yHJarOIIMXCS;

JTUCKYCCHIA, KOTOpBIE JIAIoT
MaTtepuana
oOydJarmuMcest BO3MOXXHOCTh
53 Konrponsnas pa6ora No 3 110 TeMbl nprobpectn OHBIT BEACHHA
. KOHCTPYKTUBHOTO JMaIIora;
«CucTeMbl ypaBHEHUIN» .
TPYIIIOBON pabOThl WM pabOTHl B
napax, KOTOpble y4aT 00yJaronuxcs
KOMaHIHON pabote u
B3aUMOJICHCTBUIO c ApPYTrUMU
0o0y4JarmuMucs
I'naBa 3.2/1eMeHTHI NPUKJIAAHOH MaTeMaTHKH(214)

54-56 | AHanu3 KOHTPOJIbHOH paboTel. Pabota Hax | [Ipumenenue Ha ypoke
omuOkaMu. MareMaTudeckoe MHTEPAKTUBHBIX (HOpM  paboThl ¢
MOJIETHPOBAHHE 00yJarouMMHUCS: JTMCKYCCHUH,

KOTOphIE  JalOT  oOydaromuMmcs
BEJICHUSI KOHCTPYKTUBHOT'O JMAJIOTa;

60-61 | AGcoiroTHas U OTHOCUTEIbHAS IPYNIOBOH paboThl WK paboThl B

NOrPELIHOCTH napax, KOTOpble y4aT 00yJaroIIuxcs
KOMaHIHON pabote u

62-64 | OcHoBHBIE TpaBHUIa KOMOWMHATOPUKH B3aMMOJCUCTBHUIO ¢ Apyrumu

00y4JarmuMucs.

65-66 | YacToTa 1 BEpOSATHOCTh CIy4aiiHOTO
COOBITHS

67-69 | Kimaccuueckoe omnpeieneHue BepOSITHOCTH

70-72 | HayanmpHbIC CBEJICHUS O CTATHCTHKE

73 [ToBTOpEHME U cUcTEMATH3AIHS YIeOHOTO
MaTepuaia

74 KonrtponsHas padora No 4 o teme
«DJIeMEHTHI IPUKJIATHON MaTeMaTHKI)

I'naBa 4.Yucaosble nocjaenoBarejabHocTH(214)

75-76 | Ananu3 KOHTpOJIbHOU paboTel. PaboTa Hax | UHMIMupoBaHne W TMOJAEpPKKA
omnoxaMu. UnciioBLIE HCCHCHOB&TCHBCKOﬁ ACATCIIbHOCTH
10CIIe 10BATEIHHOCTH oOyuaromuxcsi. IlpumeHnenue Ha

ypoKe WHTEPAKTHUBHBIX bopm

77-80 | Apudmernyeckas nmporpeccust paboTE! ¢ 00y9aIOINMHUCS:

WHTEJJIEKTYaTbHBIX urp,




81-84 | Cymma n-miepBBIX WIEHOB apU(PMETHUECKON | CTUMYJIHPYIONIMX IO3HABATEIbHYIO | 4
Iporpeccun MOTHBAITAIO 00yJaroIIuXxcs;
JMCKYCCHIA, KOTOpBIE JaroT
85-87 | 'eomeTpuyeckas mporpeccus 00yJaromuMmcst BO3MOKHOCTb | 3
npuodpectu OIIBIT BEJICHUS
88-90 | Cymma n-nepBBIX WICHOB F€OMETPUYECKOH | KOHCTPYKTHBHOI'O auanora; | 3
IPOrpeccHu IpyNIoBod paboThl WM paboOThI B
napax, KOTopble y4aT o00y4aronmxcs
91-93 | Cymma OecKOHEYHOM TeOMEeTPUYECKOM KOMaHAHOU pabote u|3
IIPOTPECCUH, Y KOTOPOH MOJYJIb B3aHMOJICHCTBHIO ¢ APYIruMu
3HaMeHaTess MeHble 1 06ydatomuMucs.
94 [ToBTOpeHue u cucremaTu3anus y4eOHOro 1
MaTepuaia
95 Kontponbnas padora No 5 o teme 1
«[locnenoBaTenbHOCTH
IloBTOpeHHE U cHCTeMATH3AlMS YUeOHOr0 MaTepuajia Kypca aaredpol 9 kiacca (7 yacon
96- [ToBTOpEHME U cucTEeMaTU3AIHs Y4eOHOTO Opranuzanus medcTBa | §
100 MaTepuaia 3a Kypc 9 kiacca MOTUBUPOBAHHBIX U 3pyIMPOBAHHBIX
00y4armuxcs HaJl ux
101 HroroBast KOHTpOJbHAs paboTa HEYCIEBAOIUMU 1
OJIHOKJIACCHUKaMH, JTAIOIIETO
102 ITonBenenue UTOroB 00yyJaromuMcest conuaibHo | 1
3HAYUMBIA OIBIT COTPYAHUYECTBA U
B3aUMHOM TTOMOIIIH.
WuunuupoBanue W TOJIJEPIKKA
MCCIIEIOBATEIILCKOW  JICATEIBHOCTH

06y11a1011114xc;1 B paMKax pcaJin3alnun
HMU MHIAWBUAYAJIBHBIX U I'PYIITOBBIX
HCCIICAOBATCIIbCKUX IIPOCKTOB, UYTO
JacT 06y‘-IaIOHII/IMC$I BO3MOXHOCTb

npuodpectu HaBBIK
CaMOCTOSTEIILHOTO peleHus
TEOPETUYECKONH MPOOJIEMBbI, HaBBIK
reHEpUPOBaHUS W O(OPMIICHHUS
COOCTBEHHBIX ujeH, HaBbIK
YBOKUTEILHOTO  OTHOIICHHS K

qyKUM UAesiM, O(OPMIIEHHBIM B
paboTax JApyrux uccieaoBaresei,
HaBbIK IYOJUYHOTO BBICTYIUICHUS
nepexn ayIUTOpUEH,
apryMEHTUPOBaHUS W OTCTaWBAaHUS
CBOEH TOYKH 3pEHUSL.




[TpomesxyTouHas aTTecTanus 1o Kypcy anredpst 7-9 kiaccoB mpoxoaut B popme
UTOTOBBIX KOHTPOJIBHBIX PadoT.

Cwm. npuioxenue Nel



IIpunoxenueNel.

DopMbI U COACPKAHUE TPOMEKYTOYHOU aTTeCTALMK

HToroBasi KOHTpOJILHAsI padoTa Mo ajredpe 3a Kypc 7 kiacca

* 1. YopocTture BbIpaxxeHue:

a) 3ab * (-5a°b); 0) (2x%).

* 2. Pemmute ypaBHenue 3x - 5 (2x + 1) =3 (3 - 2x).

* 3. Pa3noxute Ha MHOKUTEIU:

a) 2xy - 6y?; 0) a® - 4a.

* 4. Ilepumerp tpeyrompanka ABC paBern 50 cm. Ctopona AB Ha 2 cM
6omnbiie ctoporsl BC, a cropona AC B 2 pa3a Oounbiie croponsl BC. Hailinure
CTOPOHBI TPEYTOJIbHHKA.

5. JIokaxkuTte, 4TO BEPHO PABEHCTBO

(@a+tc)(a-c)-bQa-b)-(a-b+c)(a-b-c)=0.

6. Ha rpaduxe dynknum y = 5x - 8 HaliguTe TOUYKY, aOCIHCC KOTOPOU
IIPOTHUBOIIOJIOXKHA €€ OpAUHATE.

HNrorosasi KOHTpPOJIbLHAs padoTa no ajaredpe B 8 Kiacce

I yacrts. B 3aganusx 1-7 ykaxute HOMEp BEPHOTO OTBETA.

a’+2a+1
1.Cokparuts apobb 4¢°~1 u HaifTu ero 3Hadyenus npu a= - 0,5.
1 1
1) 3; 2)3; 3) 3; 4)-3.
11
2. YIIpoCTUTE BhIpaKE€HHE X “x' g HaWJIUTE ero 3HaYCHHE MpH X= - 3.

_1 1
1)-9; 2)9; 3) 9; 4)3.

1_1)

3. YrpocTuth BhIpaKeHHE: (x Y, r=x,
Dxy; 2)1; 3)-—xy.

4. BeibepuTe HEBEPHOE PABEHCTBO:

) VI6=4  2y04=02 7-VB5=2  4)|(-15) =15

5. Pewnts ypasherne ¥ —4=0,



1)4; 2)-4; 3)2;-2; 4)0;2.

6. HaiiTi QMCKPUMHHAHT KBaJPATHOTO ypaBHeHus 3% — X~ +10=0.
1)49; 2)-31: 3)-119; 4)46.

7. PemnTh HEPABEHCTBO 3x+1)<x+5.
1) (~oo-1}  2)[-L4oo)  3)(-od]  A)L+eo0)

II yacTp. 3anucaTe MOJTHOE PELICHHUE.

8. VYmpocTuthb BhIpakeHHE 42 -3V8+2V32 y; 5 orpere samucats KBaJIpar
pe3ynbTara.

9. Haiitu cymmy KOpHEl ypaBHEHHS 5x” +8x—4=0.

x 7 _ 8
10. PemnTh ypaBHeHHE ¥ —2 X+2 X' -4,

11. Haiitu HanOonblliee Lea0€e peuieHue HEpaBeHCTBA 10-2x’ 4

12. JIBa xombaiina yOpanu mose 3a 4 aHs. 3a CKOJIBKO JHEH MOT Obl yOpaTh mosie
KQ)KJbIi KOMOAH, €CJIM OJJHOMY W3 HUX JUISl BBIIIOJTHEHUS 3TOU PabOThI
noTpedoBaoCh Obl HA 6 THEUW MEHbIIIE, YEM JPYroMy.

HNTorosasi KOHTpOJIbHAsE padoTa B 9 Ki1acce
I yacts (5 6ass10B)
3aoanusa 1-5 umerom no uemvipe gapuanma omeema, u3 KOmopvix Moabko 0OUH
eepHblil. Boibepume eeprbiti omeem. BepHulil omeem Kaxco020 3a0aHusl
oyeHusaemcs. 0OHUM 6aLIOM.

1. Pernte cucteMy ypaBHEHUI {ﬁizx__x;_

A) (3;-3); b) (—2;-2);

B) (2;-2); F) (—2;2).

2. Ipu kaxux x onpeneneHa QyHKus y = vx — 97

A) [-9;+00); b) (9;+0o0);
B) [9; +w); I') (—9; +ee).

3. Haiinure 3HaueHKe BBIpAKCHHS Vx2, ecam x = 5.

A) —5,5; b) 5;

B) —5; I') v2s.



-7
4, Kakoe 3Hau€HUE x HE SBJISICTCS JOMYCTUMBIM ISl IPOOH i " 4?

A) -2, b) 2;
B) -7; 7.
x° =3
5. Cokparure 1podb -
A) :i:; B) ;:4’
x*-3 x*—3x
B) =iog D=

x2(2x%-g)’

II yacts (4 6ana)
Pewenue 3a0anuti 6-7 moorcem umems Kpamxyo 3anuco 6e3 060CHOB8AHUS.
IIpasunvHroe pewenue kaxcoo2o 3a0anus oyeHusaemcs 08ymMa OaiIamu.

6. Haiimute HOMEpa OTpUILIATENBHBIX YJICHOB apu(MeTudeckoil mporpeccuu (x,,),
ecinu xy = —20,3, x,=—155. YeMy paBeH NEpBbIA MOJIOKUTEIBHBIN YJIEH JTON
Mporpeccun’?

7. Tloctpoiite rpapuk GYHKIHMH ¥ =x°—5x+6 U HAWIUTC MPOMEKYTKH
3HAKOIOCTOSIHCTBA.

IIT yacTe (3 6a1a)

Pewenue 8 3a0anus oonsxcrno umems obocrnoganue. Heobxooumo 3anucams
nociedosamevbHule 1o2udeckue oelicmeaus u oovicrhenus. llpasunvroe peuieHue
3a0aHUsl OYEeHUBAeMcs mpemsa OALIaAMU.

8. B tpéx xmumrax 680 crpanun. KomuwdecTBOo cTpaHWIl BO BTOpPOH KHHUTE
cocraisieT 60% KoNMMYECTBA CTPAHMI] NIEPBOM KHUTH, & YWCIO CTPAHHUIL] TPETHEU

KHUTH COCTaBJISIET E yycia cTpaHul nepBoil. CKOJIbKO CTpaHUIl B KAk A0 KHUTE?
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