MyunnuunaasHoe 610/ KeTHOe 001e00pa3oBaTe/IbHOE YUPEKICHHE
«Cpenuss obmeodpaszosarebuas mkogaa Ne 2 r. Hukoanceka»

PacecmoTpeHo corsiacoBaHo
MeToAMYeCKHM COBETOM IIKOJIBI
ot «27» aBrycra 2019 roxa ITporokon Ne 1
Pacemotpeno corsacoBano

MeTo/InUeCKUM COBETOM LIKOJIbI

ot «27» arycra 2020 rona IIporokon Ne 1

Paccmorpeno corsiacoBano
MeToar4ecKuM COBETOM LIKOJIbI
ot «8» nekabpsi 2020 roma  Ilporoxon No 3

PacemoTpeno coriacoBaHo
MeTo/In4eCKUM COBETOM LIIKOJIbI
o1 «25» aBrycra 2021 roga Ilporokon Ne 1

PaCCMOTpCHO corjlacoBaHo
MeToIMYeCKUM COBETOM HIKOJIbI

oT «24» aprycra 2022 roga  Ilpotokon Ne |

PaCCMOTpCHO COorjlacoBaHo
MeToIM4YeCKUM COBETOM HIKOJIbI

ot «29» aBrycra 2023 rona  Ilporokomn Ne 1

[Ipunsro [lexaroruyeckum
COBETOM IIIKOJIBI
ot «30» aBrycra 201 Q'roaa

[Tpunsro Ilenarornueckum
COBETOM ILIKOJIbI
ot «28» aBrycra 2020 roxa

| [punsito lenarornyeckum
| COBETOM IIIKOJIBI

ot «10» nexadbpst 2020 ropa Ilporokon Ne 3

[Ipunsro Ilenarornyeckum
COBETOM HIKOJIbI
oT «26» aprycra 2021 raaa

[Tpunsro Ilenarornyeckum
COBETOM IIIKOJIbI

ot «29» aBrycra 2022 roga Ilporokosn Ne 1

[punsito Ienarornuecknm
COBETOM HIKOJIbI

ot «30» aBrycra 2023 roga IlpoTokon Ne |

ITpoToxosn No 1

[Tporokosn Ne |

ITpoTokon Ne 1

YTBepiKIeHO
TIPHKA30M JIMPEKTOPA

or 30 astycra 2019roja J){o 106/01 -02
yTBep)Kneno i ‘;
NIPHKA30M JMPEKTOpa

ot 30 aBryc"ra 2020 rona Nn 130/0] -02

\YTBCPX(HCHO s
TPHKA30M JHPEKTOPA
or 10 ﬂeKapr 2020 rofa. No 193/01 02

T 7\
YTBepkaeno A

IpHKa3oM JmpeKtopa ‘
\OT 31 asrycra 202Lrona Ne 134/01 02 1

‘YTBep)KLlCHO .W A
| TIPHKA30M JHpeKTOpa ; ‘
\ or 29 asrycra 2022 roza Ne 190/01:02

YTBep)meHo
IPUKA30M JIHPEKTOPA
ot 30 asrycra 2023 roga  Ne 221/01-02

B

PaGouasi nporpamma no yuebnomy npeamery «Adaredpa».

Yposenb: 5-9 kiacebt
Cpoxk peasmmsamun: 2019-2024 yuebubie roani

r.Huxonbck, 2019

CocraBuresm:
Kownomnuesa JI.M..
Poiokkosa T.B.,
Poixkosa C.I.



MyHnummunaiabHoe 010/zKeTHOe 00111e00pa3oBaTe/IbHOE YUpeKIeHue
«Cpennsis o0meoopasoBaresbHas mkoJaa Ne 2 r. HukoJjbcka»

PaCCMOTpeHO COorjlaCoBaHO
MeToau4eCKUM COBETOM IITKOJIBI

oT «27» aBrycta 2019 roma  IIporoxos Ne 1

[TpunsTo [lenarornueckum
COBETOM IIIKOJIBI
oT «30» aBrycta 2019 rona

[Tporokom Ne 1

YT1BepxKIAECHO
PUKa30M JUPEKTOpa
ot 30 aBrycta 2019roma Ne 106/01-02

PaCCMOTpeHO COorjiaCoBaHO
MeToaudecKuM COBETOM IITKOJIBI

ot «27» aBrycta 2020 roma  [Iporoxos Ne 1

[TpunsTo [lemarornueckum
COBETOM IIKOJIBI
oT «28» aBrycta 2020 rosaa

IIporokoi Ne 1

YT1BepxKIAECHO
NPUKA30M JUPEKTOPA
ot 30 aBrycra 2020 roma Ne 130/01-02

Paccmotpeno coriacoBano
MGTO)II/I'-IGCKI/IM COBCTOM HIKOJIBI
oT «8» nexadbpst 2020 roma  IIpotoxom Ne 3

[TpunsTo [lemarornueckum
COBETOM IIIKOJIBI

oT «10» mexabps 2020 roma IIporoxomn Ne 3

YT1BepxKIAECHO
MPHUKA30M JUPEKTOPA
ot 10 mexabps 2020 roma Ne 193/01-02

PaccmoTpeno coriacoBaHo
MGTO)II/I'-IGCKI/IM COBCTOM MIKOJIBI
oT «25» aBrycra 2021 roma IIpotokos Ne 1

[Ipunsaro Ilenarornyecknm
COBETOM IIIKOJIbI

oT «26» aBrycra 2021 roma ITpotokos Ne 1

YT1BepxKIECHO
MIPUKA30M JIUPEKTOpA
ot 31 aBrycra 2021 roma Ne 134/01-02

PaccmoTpeHo coriacoBaHO
MeToIn4ecKMM COBETOM IIKOJIBI

oT «24» aBrycra 2022 roga  IIpotokon Ne 1

[TpunsTo Ilenarornueckum
COBETOM IIIKOJIBI
oT «29» aBrycra 2022 roga IIpotoxon Ne 1

YTBepkaeHO
MPUKA30M JUPEKTOpa
ot 29 amrycra 2022 roga Ne 190/01-02

PaCCMOTpeHO coriiaCoBaHoO
MGTOI[I/ILIGCKI/IM COBCTOM IIKOJIbI

oT «29» aBrycra 2023 roga  IIpotokon Ne 1

[TpunsTo Ilenarornueckum
COBETOM IIIKOJIBI
oT «30» aBrycra 2023 roga IIpotoxon Ne 1

YTBepxkaeHo
MIPUKA30M JUPEKTOpa
ot 30 aBrycra 2023 roga Ne 221/01-02

Padouas nporpamma 1mo yueOHOMY npeaMeTy «AJireopar».

YpoBenn: 5-9 kaaccsl
Cpok peanuzanuu: 2019-2024 yyeOnble roabl

r.Hukonsck, 2019

CocraBuTenu:
Konomena JI.M.,
PepxkoBa T.B.,
PrixkoBa C.I'.



Beenenune

Paboyas nmporpamMa 1o MmareMaTHke pa3padoTaHa Ha OCHOBE:

- ®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit @enepauun» (€ MOCIEIYIOUMMU U3MEHEHUSIMHN );

- mpuka3 MwuHucTepcTBa oOpasoBanus W Hayku Poccmiickoir ®enmepammu ot 17.12.2010 Ne 1897 «OO6 yrBepxkacaun (enepaibHOr0 TOCyIapCTBEHHOTO
00pa30BaTEILHOTO CTaHJapTa OCHOBHOTO 001Iero odpa3oBanus» (B pen. mpukasa MunmnpocsemieHus: Poccuu ot 11.12.2020 Ne 712) — ganee ®T'OC O0O;

- npuka3 MunuctepcrBa mnpocsemienust Poccuiickoit ®enepaunn ot 22.03.2021 Ne 115 «OO6 yrBepxknenun Ilopsnka opraHuzanuu u
OCYILIECTBIICHUSI 00pa30BaTEIbHOMN JIEATEIILHOCTH IO OCHOBHBIM 0011€00pa30BaTeNIbHBIM IIpOrpaMMaM - 00pa3oBaTeIbHbIM IporpaMMaM HadajlbHOro OOIIero,
OCHOBHOTO OOIIET0 U CpenHero oomero oopazoBanusy (mpukas Bcrynaet B cuty ¢ 01.09.2021 u nefictyet 1o 01.09.2027);

- npuka3 MunucteperBa npocseuieHus: Poccuiickoit @eneparuu ot 20.05.2020 Ne 254 «O denepanbHOM nepeyHe Y4eOHUKOB, JOMYIIEHHBIX K
WCIOJIb30BAHUIO TIPU peaM3alliid HMMEIOLIMX TOCYJapCTBEHHYIO aKKpEIUTAlUI0 00pa3oBaTelIbHBIX MPOTpaMM HaudajibHOrO OOIEro, OCHOBHOIO OOIIEro,
cpenHero oOmiero oopazoBanus» (B pefl. nmpukasza ot 23.12.2020 Ne 766);

- [TocranoBnenue I'7maBHOTO TOCYmapCTBEHHOTo caHUTapHOTO Bpada Poccuiickoit @Depepammm ot 28.09.2020 Ne 28 «OO6 yTBep)IaeHUU
canutapHbix mpasui CII 2.4. 3648-20 «CanutapHO-31UAEMHOIOTHYECKHE TPEOOBAaHUS K OpraHU3alUsIM BOCIIUTAHUSA U OOydeHUs, OTAbIXa U 03/I0POBJICHUS
eTeEW U MOJIOACKI,

- Konnenmus pa3zButusi MateMaTH4ecKoro oopazoBanusi, yrBepkaeHa Pacnopspkennem I[pasutensctBa Poccuiickoit @enepanmu ot 24.12.2013 Ne
2506-p;

-Pexomenianum mo BHECEHUIO M3MEHEHWIl B OCHOBHBIE 0O0pa3oBaTeibHbIE NPOTpaMMbl HA4aJbHOTO O0OIIEro oOpa3oBaHMs, OCHOBHOTO OOIIEro

oOpasoBaHus, cpeAHero olmiero oopazoBanus B coOTBEeTCTBHHM ¢ DenepanbHbiM 3akoHOM OT 31 mrons 2020 roma Ne 304-®3 «O BHECEHHMH M3MEHEHUN B
Odenepanpubiii 3ak0H «O0 oOpazoBanmm B Poccuiickoit denepanum» MO BOMPOCaM BOCIUTAaHMs OOydYarOmIMXCs», MUCbMO JlemaprameHnTa oOpa3oBaHUs
Bousoroackoit o6mactu ot 23.08.2021 Ne ux.20-8101/21.
- [IpumepHoil mporpaMMel 10 Kypcy anredpsl (7 — 9 ki1accel), CO3JaHHONW Ha OCHOBE €MHON KOHLEIIUH MIPernojaBaHusl MaTeMaTHKU B CpPEIHEH HIKOJIe,
pazpabotanHoit A.I'.Mep3ziskom, B.b.Ilonmonckum, M.C. Axupom, JI.A. HomupoBckuM, BKIFOYEHHBIX B cUCTeMy «AnropumT ycrexa» (M.: Benrana-I'pad,
2014) u o6ecnneuena YMK st 7-9-ro kitaccoB «Anredpa — 7», «Anredpa — 8» u «Anredpa — 9/ A.I.Mepzmsik, B.b.Ilononckuii, M.C.Sxup/M.: Benrana-
I'pad, 2014.

- OcHOBHOI1 0011€00pa30BaTENbHOI MporpaMMbl OCHOBHOTO oOmiero obpazoBanuss MbOY «COIIl Ne 2 r. Huxonbcka» (yTBep:kaeHa HpPUKa3oM
aupekropa mkosbl oT 30 aBrycra 2021 roma Nel34/ 01-02);

- Tlonoxenus «O pabouei mporpamme no ydebnomy mnpeamety, kypcy B MBOY «COI Ne2 r.Huxonbscka» (@I'OC) Ilpukaz Ne 130/01-02 ot 30
asrycta 2020 rozga)

- IIporpammsel oOpa3oBaTenbHbIX yupexaeHuil. [Iporpammer 5-11 knaccel. CocraButens: A.I'. Mep3nsk, B.b. [lononckuii, M.C. Sxup u ap, Mocksa
«Benrtana — I'pad»,2018r



OO0yueHue peausyercs 1Mo ydeOHUKAM:

- AnreOpa: yaeOHHK aiist 7 KII. oOmieo0paszosar. opranm3anuii /mof pen. B.E. [Togonsckoro, Mocksa «IIpocsemenue»,2021r

- Pabouas mporpamma yueOHOTO Kypca «Anredpa» Ha 0a30BOM ypoBHE paccuuTana Ha 3 roga — 7 — 9 kiace, 303 vaca: u3 Hux: B 7 u 8 kiaccax — mo 102 4.(3
yaca B HeJIeN0); B 9 kiacce — 99 u.(3 vaca B Heziemio).

IInanupyemMble pe3yJbTaThl H3yYeHUs] YUeOHOI0 peaMeTa «AJredpay»

JInyHOCTHBIE Pe3yabTAThl OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI:
1. Poccuiickas rpaxaaHckas UACHTUYHOCTh (MaTpUOTH3M, yBakeHHe K OTeuecTBy, K NPOLUIOMY M HACTOSILEMY MHOTOHAIIMOHAIBbHOTO Hapoja Poccun,
YYBCTBO OTBETCTBCHHOCTU H J0JIra IMEpen PO}II/IHOI\/’I, I/IJIeHTI/I(l)I/IKaHI/ISI cebsa B KadecTBe TpaXXJaHWHA POCCI/II/I, CY6T)CKTI/IBH35I 3HAYNUMOCTb HCIIOJIB30BaAHUS
PYCCKOTO sI3bIKa M SI3BIKOB HAapoJ0B Poccuu, 0CO3HaHWE M ONIYIIEHHE JIMYHOCTHOW CONPUYACTHOCTH CyIap0e poccuiickoro Hapona). Oco3HaHWE STHHUYECKOU
MIPUHAUICKHOCTH, 3HAHWE WCTOPHH, S3bIKA, KYIbTYPBI CBOEr0 Hapoja, CBOErO Kpas, OCHOB KYyJbTYpHOTO Hacleaus HapoJoB Poccwm w denoBedecTBa
(MIEHTUYHOCTH YE€JIOBEKa C POCCHIICKOM MHOTOHAIIMOHAIBHON KYJIbTYpPOM, COMPUYACTHOCTh UCTOPUHM HAPOJIOB U TOCYIAPCTB, HAXOJUBIIMXCS HA TEPPUTOPUU
coBpeMeHHoM Poccun); naTepuopusanusi ryMaHUCTHYECKUX, TEMOKPATUYECKUX U TPAJUIIMOHHBIX [IEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUHCKOTO OOIIECTBA.
Oco3HaHHOE, yBaXHUTEIHHOE U T0OpOKeIaTeIbHOE OTHOIIICHHE K UCTOPHH, KYJIBTYpE, PEIUTUH, TPAAUIUAM, S3bIKaM, IIEHHOCTSM HapoaoB Poccuu u HaponoB
MUpA.
2. TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIUXCS K CAMOPA3BUTHIO M CaMOOOpa30BaHWIO HA OCHOBE MOTHBAIIMM K OOYYEHHWIO W TIO3HAHHWIO; TOTOBHOCTh U
CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M TIOCTPOEHHUIO JajbHEUIeH WHAMBUAYATHHON TpaeKkTopuu oOpa3oBaHUsS Ha 0a3e OPUEHTUPOBKU B MUpPE Mpodeccuil u
npo(hecCHOHATBHBIX MTPEAIOYTCHUH, C YI€TOM YCTOHYMBBIX TIO3HABATEILHBIX HHTEPECOB.
3. Pa3BuTOC MOpaNbHOE CO3HAHWUE W KOMIIETCHTHOCTh B PEUICHHHM MOPAJIBHBIX MPOOIEeM Ha OCHOBE JIMYHOCTHOTO BBIOOPA, POpPMHUPOBAHUE HPABCTBEHHBIX
YYBCTB M HPABCTBEHHOTO IIOBEICHHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHHWS K COOCTBEHHBIM IOCTYMKaM (CIIOCOOHOCTh K HPaBCTBEHHOMY
CaMOCOBEPILICHCTBOBAHHIO; BEPOTEPIIUMOCTbD, YBAKUTEILHOE OTHOIIEHHE K PEJIMTHO3HBIM YyBCTBaM, B3IJISIAM JIFOJICH MM MX OTCYTCTBHIO; 3HAHUE OCHOBHBIX
HOPM MODAJIM, HPaBCTBEHHBIX, AYXOBHBIX HJICAJIOB, XPAaHUMBIX B KYJIbTYPHBIX TPaJHIHUAX HapoJoB Poccuu, rOTOBHOCTh Ha MX OCHOBE K CO3HATEIHHOMY
CaMOOTPAHUYCHUIO B MIOCTYIKAX, IIOBEJCHUHU, PACTOYUTEIILHOM MOTPEOUTEIHCTBE; CHOPMHUPOBAHHOCTH TPEACTABICHUN 00 OCHOBAX CBETCKOW ATUKHU, KYJIbTYPHI
TPAIUIIMOHHBIX PEJIUTHIA, WX POJIM B Pa3BUTHH KYIbTYpbl M UCTOpHHM POCCHM M UellOBEYeCTBa, B CTAHOBJICHHU T'PaXKJAHCKOTO OOIIECTBA M POCCHUHCKOM
roCyJapCTBEHHOCTH; TIOHUMAaHHUE 3HAYCHHSI HPAaBCTBEHHOCTH, BEPhI M PEJIMTUU B J)KU3HU UYEJIOBEKa, ceMbH U oOmiectBa). CHoOpMUPOBAHHOCTH OTBETCTBEHHOTO
OTHOIICHUS K YYCHHIO; YBAKUTEIBHOTO OTHOIICHUS K TPYly, HAJIMYUE OMbITA y4acTHs B COLMAIbHO 3HaYMMOM Tpynae. Oco3HaHHE 3HAYEHUS] CEMbU B JKU3HU
YenoBeKa U 00IIecTBa, MPUHATHE [IEHHOCTH CEMEMHOM JKU3HH, YBAKUTEIHHOE U 3a00TJIMBOE OTHOIIIEHHE K YJIEHAM CBOEH CEMBbH.
4. CdhopMHpPOBAaHHOCTh I1IE€JIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKh M OOIIECTBEHHOW MPAKTHKH,
YUUTBIBAIOIIETO COIMANBHOE, KYIBTYPHOE, S3bIKOBOE, JYXOBHOE MHOTO00pa3ue COBPEMEHHOTO MHPA.
5. Oco3HaHHOE, YBaXUTEIbHOE U T0OpOkKeNTaTeIbHOE OTHOLIIEHUE K IPYTOMY YeTIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO, KYyIbTYpE, S3bIKY, Bepe, TPaKIAHCKOM
MO3UIMU. [0OTOBHOCTh U CLIOCOOHOCTH BECTU JHANIOT C APYTUMHU JIIOJIbMU U JOCTUTaTh B HEM B3aUMONOHUMAaHUS (UASHTH(HUKAIUS ceOs KaK MOJIHOMPAaBHOTO
cyObeKTa O0IIeHHs, TOTOBHOCTh K KOHCTPYHPOBaHUIO 0Opa3a mapTHepa Mo AUajiory, TOTOBHOCTh K KOHCTPYMPOBAHUIO 00Opasa IOMyCTUMBIX CIOCOO0B AMaiora,



TOTOBHOCTh K KOHCTPYHPOBAHHUIO MPOIEcca AUANIOra KaK KOHBCHIIMOHUPOBAHUS HHTEPECOB, MPOIIETYP, TOTOBHOCTh M CIOCOOHOCTh K BEJICHHUIO NIEPETOBOPOB).
6. OCBOCHHOCTH COIMAJBHBIX HOPM, MNpPaBWJI IOBEACHUS, poyied W (OpM COLMAIBHOW JKM3HM B Tpynmax M cooOliecTBax. YdYacTHE B IIKOJIBHOM
CaMOYyIpaBJICHUN U O6H.[€CTB€HHOI71 JKM3HH B IIPECACIIaX BO3PACTHBIX KOMHGTGHI_II/Iﬁ C YYCTOM PCTUOHAIIBbHBIX, OTHOKYJIBTYPHLIX, COLIMAJIbHBIX U 9KO HOMUYCCKUX
ocobeHHOCTEH ((hopMHpPOBaHME TOTOBHOCTH K YYAaCTHUIO B IMPOLIECCE YHNOPSIOUCHUS COIMATBHBIX CBSI3eH M OTHOLICHWH, B KOTOPBIC BKIIOYCHBI U KOTOPHIE
q)OpMI/IpyIOT CaMU y4dJalmuecCs; BKIHOUYCHHOCTh B HECIIOCPCACTBCHHOC I'PpaXXJAHCKOC Y4aCTUC, TOTOBHOCTH Y4AaCTBOBATH B JKHU3HCACATCIBHOCTH IOAPOCTKOBOI'O
00IIeCTBEHHOTO 00BEANHEHHMS], TIPOTYKTUBHO B3aUMOJICHCTBYIOIIETO C CONMAIBHOM CPeloi M COLMATbHBIMUA UHCTUTYTaMU; UACHTU(UKAIMS ceOsl B KauecTBe
CyOBEKTa COIMATBHBIX MPe0Opa30BaHuil, 0CBOCHHE KOMIIETEHTHOCTEH B c(hepe OpraHn3aToOpCKON ASITeIbHOCTH; HHTEPHOPHU3AIUS IICHHOCTEH CO3HIaTeIILHOTO
OTHOLICHHUA K Oprmanmeﬁ I[€I>'ICTBI/ITCJII>HOCTH, IIeHHOCTCI\/JI COMAJIbHOTO TBOPYECTBA, LICHHOCTU HpOIIYKTHBHOﬁ opraHu3ann COBMECTHOH JACATCIIBHOCTH,
caMopeaM3aIii B TPYIIIIE U OpraHW3aIluy, IICHHOCTH «JIPYroro» Kak paBHOMPABHOTO MapTHepa, GOPMUPOBAHWE KOMITCTECHIIUH aHAIHM3a, TPOCK TUPOBAHUS,
OpraHu3alluy JICATEIILHOCTH, pedIeKcHr M3MEHEHUH, CIOCO00B B3aMMOBBITOJHOTO COTPYJHHYECTBA, CIIOCOOOB peam3aliil COOCTBEHHOTO JIMAECPCKOTO
MOTEHIMANA).

7. ChopMupOBaHHOCTH IIEHHOCTH 3I0POBOTO M Oe30macHOro obpasa >KU3HHU; WHTEPUOPU3AIUS MPaBUJ HWHIWBUIYAILHOTO U KOJUIEKTUBHOTO 0€30IacCHOTO
IIOBCACHUSA B '—Ipe?:BBIT-IaI\/’IHBIX CUTyalluAX, YIpOXarOIux XU3HHU U 300POBBIO Hmﬂeﬁ, IMpaBuJI MMOBCACHHA HAa TPAHCIIOPTEC U HA JOpOTax.

8. Pa3BUTOCTh 3CTETHYECKOTO CO3HAHMS Yepe3 OCBOCHHE XYHIO0KECTBEHHOTO HacieIusi HapoJoB Poccuu M Mupa, TBOPUYECKOH IESITETHHOCTH 3CTETHYECKOTO
xapakrepa (CHOCOOHOCTh MOHUMAaTh XYJO>KECTBEHHbIE IPOU3BEICHUS, OTpaXKarollMe pa3Hble 3THOKYIbTYPHbIE TPAAULNU; CHOPMUPOBAHHOCTH OCHOB
XYI0KECTBEHHOM KYJIbTYpbl OOy4alOUIMXCs KaK 4acTH MX OOwIeil TyXOBHOW KyJIbTYpbl, Kak 0cO0Oro crnocoba Mo3HaHUS >KM3HH U CPEJICTBA OPraHHU3aluu
OOIICHHUS; ACTETUYECKOE, IMOIMOHAIBHO-IIEHHOCTHOE BHICHHE OKPYKAIOUIETO MHpa; CIOCOOHOCTh K SMOIMOHAIBHO-IICHHOCTHOMY OCBOSHHIO MUpA,
CaMOBBIPAXKCHUIO W OPHUCHTAIIMU B XYHOXKCECTBCHHOM H HPABCTBCHHOM IIPOCTPAHCTBEC KYJIBTYPbI; YBAXKCHHC K HCTOPHU KYJIBTYPBI CBOCTO OTG‘-IGCTBa,
BBIP2)KCHHOW B TOM YHCJIE B IOHUMAaHUHU KPACOTHI YEJIOBEKA; MOTPEOHOCTh B OOIIEHUH C XYI0KECTBEHHBIMH MTPOU3BEICHUSIMH, C(DOPMUPOBAHHOCTh aKTHUBHOTO
OTHOIIEHHSI K TPATUIHMAM XYI0’)KECTBEHHOH KYJIBTYpPBI KK CMBICTIOBOH, SCTETUYECKOH U JTMYHOCTHO3HAYNMOM IIEHHOCTH).

9. CdopMHPOBAaHHOCTh OCHOB JKOJIOTHYECKOW KYJIBTYPbHI, COOTBETCTBYIOUICH COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MBIIIJICHHS, HAJIW4YHE OIbITa
HKOJIOTUYECKH OPUEHTUPOBAHHOHN PE(IIEKCUBHO-OIICHOYHOW U MPAKTHYECKOW ESITETHHOCTH B )KH3HEHHBIX CUTYAIHSIX (TOTOBHOCTh K HCCIICIOBAHUIO TIPUPOIBI,
K 3aHSATHSIM CEIIbCKOXO3SHUCTBEHHBIM TPYAOM, K XYJI0’KECTBEHHO-3CTETHUECKOMY OTPKEHUIO MPHUPOIbI, K 3aHSATHIM TYPU3MOM, B TOM YHCJIE DKOTYPHU3MOM, K
OCYIIECTBIICHHIO IPUPOIO0OXPAHHON JIESITETHHOCTH).

MertanpeaMeTHbie pe3yJabTaThI:

MeranpeaMeTHbie pe3ysIbTaThl, BKIOYAIOT OCBOCHHBIC OOYYAIOUIMMHUCS MEXKIIPEIMETHBIC MOHSATHS M YHHBEpCalbHbIC ydeOHBbIC ACHCTBUS (PEryNsTUBHBIC,
M03HaBaTEebHbIC, KOMMYHUKATUBHBIC).

Me:knpeaMeTHbIe TOHSATHSA

YcnoBueM popMHupoBaHUS MEKIPEAMETHBIX TOHATUN, HATPUMEP TaKUX KaK cucTema, (pakT, 3aKOHOMEPHOCTb, (PEHOMEH, aHaIN3, CHHTE3 SIBJSETCSI OBJIa/ICHUE
00y4aroIMMUCS] OCHOBAMHU YMTATEIILCKOW KOMIICTCHIIUH, IIPHOOPETCHNE HABBIKOB pabOThl ¢ MH(OpMaIiel, y4acTue B MMPOSKTHOW NESITEIbHOCTH. B OCHOBHOM
IIKOJIE Ha BCeX MpeaMerax OyAeT mpojoibkeHa padoTa mo (OPMHUPOBAHHMIO U PAa3BUTHIO OCHOB YMTATENbCKOW KommeTeHIHH. OOydaromuecs: OBIAJICIOT
YTEHHEM KaK CPEJICTBOM OCYIIECTBJICHUS CBOUX JalbHEHIIINX TUIAHOB: MPOJOJDKEHUS 00pa30BaHUs U caMOOOPa30BaHMs, OCOZHAHHOTO MJIAHHUPOBAHHS CBOETO
aKTyallbHOTO M TMEPCIEeKTHUBHOTO Kpyra 4YTeHHs, B TOM YHUCIJE JAOCYrOBOTO, MOJATOTOBKU K TPYAOBOHM M COLMATIBHOW AESITENHHOCTH. Y BBIMYCKHUKOB OyAeT
chopMupoBaHa TMOTPEOHOCTh B CHUCTEMATUYECKOM YTEHHUU KaK CpPEACTBE MO3HAHUS MHUpa U ceOs B 3TOM MHUpE, TAPMOHM3AIMHM OTHOIICHUN YeloBeKa U
oOmiecTBa, co3nanuu obpasza «motpebHoro Oymyiero». [Ipu n3ydeHnn ydeOHBIX MPEIMETOB OOY4YarOIIUECs] YCOBEPIIEHCTBYIOT MTPUOOPETEHHBIE HA MTEPBOM
ypOBHE HaBBIKH paboThl ¢ nH(opManuel 1 MONnoMHAT ux. OHU CMOTYT paboTaTh C TeKCTaMu, MPeoOpa30BBIBATh U HHTEPIPETUPOBATH COJACPKAIIYIOCS B HUX
nH(OpPMAIIHIO, B TOM YHUCIIE:



- CHCTEeMaTHU3UPOBaTh, COMOCTABIATh, AHAIM3UPOBATh, 0000LIaTh M WHTEPIPETHPOBATH HH(POPMALUIO, COACPIKALIYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX
00BbEKTaX;

- BBIACTATH IJIABHYI0O U M30BITOYHYIO MH(OPMAIHUIO, BBIOJHATH CMBICIOBOE CBEPTHIBAHHE BBIIEICHHBIX (PAKTOB, MBICIEH; NPEACTABIATh WHPOPMALIUIO B
C)KaTOM cioBecHOH (opme (B BUJE IJIaHA UM TE3UCOB) M B HATJIAAHO-CUMBOJIMYECKOH opme (B Buje Tabiuil, rpad)uuecKux CXeM U JuarpaMm, KapT HOHATHIH
— KOHILIETITYyaJIbHBIX IMarpaMM, OTIOPHBIX KOHCIIEKTOB);

- 3aM0JIHATH U JOTOJHATH TaOJIUIbl, CXEMBbI, IUarPaMMbl, TEKCTHI.

B xonme m3ydeHus Bcex y4eOHBIX MPEIMETOB OOydaIOMIMECs MPUOOPETYT OIBIT MPOEKTHOM AEATENILHOCTH Kak 0co0oi (opmbl ydeOHON paboThl,
CHOCOOCTBYIOUIEH BOCHUTAHMIO CAMOCTOSITEIbHOCTH, WHULMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIIIEHUIO MOTHUBAUMU U 3((EeKTUBHOCTU YyueOHOMU
NeSITEIbHOCTH; B XOJ€E pealu3alliid MCXOJHOTO 3aMbIC/Ia Ha MPAKTUYECKOM YpOBHE OBJIAJCIOT YMEHHEM BBIOMpATh aJIeKBaTHBIE CTOSIIEH 3ajqade Cpe/cTBa,
MPUHUMATh pPEIIEeHUs, B TOM YHUCIE U B CUTyalUsaX HeomnpenenéHHOcTH. OHM TOJydaT BO3MOXHOCTh Pa3BUTh CHOCOOHOCTh K pa3paboOTKe HECKOJbKHX
BAPUAHTOB PEILIEHUH, K TONCKY HECTaHAAPTHBIX PELIECHUH, MOMCKY U OCYIIECTBICHNIO HanboJee MPUeMIIEMOT0 PELICHUS.

[lepeueHp KIIIOUEBBIX MEXKIIPEIMETHBIX MOHITUN ONpENeNseTcs B XOAE pa3padOTKU OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus 00pa30BaTEIbHON OPraHU3allMi B 3aBUCUMOCTH OT MaTE€pUAIbHO-TEXHUYECKOTO OCHAIIEHMSI, KaJpOBOro MOTEHIMAa, UCIOIb3YEMbIX METOJIOB
paboThl U 00pPa30BATEIBHBIX TEXHOJIOTHIA.

B cootBerctBun ®I'OC OOO BBIAEHAIOTCA TpU TPYIIBl YHUBEPCAIbHBIX YUE€OHBIX NEHCTBUI: peryisiTUBHbIE, MO3HABAaTEIbHbIE, KOMMYHHUKATUBHBIE.
PeryasituBubie YV /I
1. YMeHue caMoCTOATENbHO ONPEACIIATh e 00y4YeHHsI, CTaBUTh U (JOPMYITHPOBATh HOBBIE 33/1a4l B yueOe M MMO3HABATEIIHbHOM JCSITEIHPHOCTH, Pa3BUBATH
MOTHBBI U HHTEPECHI CBOEH NM03HABATEIbHON AEITEIHLHOCTH.
OO06yuaromuiicst CMOXKET:
- aHAJIM3UPOBATh CYLIECTBYIOIINE U INIAHUPOBATH OyayIire oOpa3oBaTeIbHbIE pe3yabTaThl;
- HICHTU(PHUITUPOBATh COOCTBEHHBIE TPOOIIEMBI U OTIPENIEIATH TJIABHYIO MTPOOIIEMY;

- BBIIBUTaTh BEPCUU PELICHUS po0ieMbl, GOPMYIHPOBATh THIIOTE3bl, IPEABOCXUIIATE KOHEUHBIN Pe3ybTaT;

- CTaBUTb LI€JIb JEATEIbHOCTH HAa OCHOBE OIIPEEICHHOM NMPOOIeMBbl U CYLIECTBYIOIINX BO3MOKHOCTEH;

- (opMynrpoBaTh yueOHbIE 3a/1aul KaK IIard JOCTHXKEHUS ITOCTABICHHOM LIEIH AeATelNbHOCTH;

- 000CHOBBIBATB 1I€JIEBbIE OPUEHTUPBI U IPUOPUTETHI CCHIJIKAMH Ha LIEHHOCTH, YKa3blBas U 000CHOBBIBAS JJOTMUYECKYIO MOCIEI0BATEIbHOCTD I11aroB.

2. YMeHue caMOCTOSITEIbHO IJIAHUPOBATh IyTH JOCTWXKEHMS IieJieil, B TOM 4YHcie albTepPHATUBHBIC, OCO3HAHHO BBIOMpaTh HauOoisiee 3((EeKTHUBHbIE
CrocoObl pelIeHns y4eOHbIX U O3HABATENIbHBIX 3a/1a4.

OOyuaromuics: CMOXKeT:

- OIpeAessATh He0OX0AUMBbIE AEHCTBUE(s1) B COOTBETCTBUHU C yU€OHOM M O3HABATENIbHOM 3ajaueil U COCTaBIIATh AJITOPUTM MX BBIIOJHEHHUS;

- 000CHOBBIBATH M OCYILECTBIIATH BbIOOp Hanbosee 3h(heKTUBHBIX CIIOCOOOB pelleHns y4eOHbIX U TO3HABATENIbHBIX 33/1a4;

- ONpeAENATH/HaX0AUTh, B TOM YHCJIE U3 NPEUI0KEHHBIX BAPUAHTOB, YCIOBUS [Vl BBINOJHEHHs y4eOHO 1 IIO3HAaBaTEIbHON 3a1a4H;

- BBICTpaMBAaTh KU3HEHHbIE TUIaHBI HA KPAaTKOCPOUHOE Oyayiee (3asBIATh Li€IeBble OPUEHTUPBI, CTABUTH aJICKBATHBIE UM 3a/1a4M M Ipe/ylarath JeicTBUS,
yKa3bIBasi U 000CHOBBIBAs JIOTHUECKYIO MTOCIJIE0BATEIbHOCTD 1Iar0B);

- BBIOMpATh U3 NPEJIOKEHHBIX BApUAHTOB U CAMOCTOSITEIBHO UCKATh CPEACTBA/PECYPCHI IS peIleHHs 3a/1a4l/JOCTHKEHUS 11eNIH;

- COCTaBJIATh IUIAH PELICHUs TPOOIeMbl (BBIIIOJHEHNS TPOEKTA, TPOBEACHUS UCCIIEOBAHUS);

- ONpEeAETATh MOTEHIMAbHBIC 3aTPYJHEHUS IPU PELICHNN Y4eOHO! U M03HABaTeIbHOM 3a/1aul U HAXOJUTh CPEACTBA JJIS UX YCTPAHEHHUS;

- OIMCBIBATh CBOM OMBIT, OPOPMIISS €ro JJI Mepelaun APYruM JIFOASIM B BUJIE TEXHOJOTHH PEIIeHUs TPAKTUYECKUX 3a/1a4 OPeAeTICHHOTO Kilacca,



- IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHUTb CBOU JEUCTBHSA C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYHIECTBJIATH KOHTPOJIb CBOEH JESITENBHOCTH B IPOLIECCE JIOCTHIKEHU S
pe3yibTara, ONpPEAesATh CHOCOOBI JCHCTBHI B paMKax IPeUIOKEHHBIX YCIOBHH W TpeOOBaHMN, KOPPEKTHPOBATH CBOM JECHCTBUS B COOTBETCTBUHU C
HW3MEHSIOLIEHCS CUTYyaluEeH.

OO0yuaromuiicst CMOXKET:

- OIPEAETATh COBMECTHO C IEJaroroM U CBEPCTHUKAMU KPUTEPHUHU TUIAHUPYEMBIX PE3YJIbTATOB U KPUTEPUU OLIEHKH CBOCH yueOHOU NesITeTbHOCTH

- CUCTEMaTU3UPOBaTh (B TOM YHCJIE BEIOMPATh IPUOPUTETHBIE) KPUTEPUH TUIAHUPYEMBIX PE3YyJIbTaTOB U OLIEHKH CBOEH JEATEIbHOCTH;

- OTOMpaTh UHCTPYMEHTHI ISl OLICHUBAHUS CBOCH NIESATETBHOCTH, OCYIIECTBISITh CAMOKOHTPOJIb CBOCH JESITEIHbHOCTH B PaAMKax MPEUIOKEHHBIX YCIOBHHA U
TpeOOBaHUI;

- OLIEHUBATh CBOIO JIEATEIBHOCTh, ApIYMEHTUPYS IPUUMUHBI TIOCTHKEHUS WX OTCYTCTBUSI INITAHUPYEMOTO pe3yJbTaTa;

- HAXOJIUTh JIOCTAaTOYHbIE CPEJICTBA JIJIsl BHIIOJIHEHUSI YUEOHBIX JEMCTBHUI B M3MEHSIOLIEICS CUTYyallul U/ UM TIPU OTCYTCTBUH IIJIAHUPYEMOTO Pe3ylbTara;

- paoTasi 10 cBOEMY IJIaHY, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO AE€ATEIbHOCTh HA OCHOBE aHaIM3a U3MEHEHUHN CUTYalluu Ul TOJYUYeHHs 3arljaHUPOBaH HbIX
XapaKTEepPUCTUK NMPOAYKTa/pe3ybTara;

- YCTaHABIIUBATh CBSA3b MEXAY MOJYyYEHHBIMU XapaKTEPUCTUKAMH MPOAYKTa U XapaKTEpPUCTUKAMHU Mpoliecca ACITeIbHOCTH U 0 3aBEPUICHUH JIESTEIbHOCTH
npeiaraTb U3BMEHEHUE XapaKTepUCTUK Mpoliecca Il MOJydeHHs! YIYUIIEHHbIX XapaKTepUCTUK MTPOIYKTa;

- CBEpATH CBOM JICHCTBUS C LIEIBIO U, P HEOOXOAUMOCTH, UCIIPABIISITH OMIUOKH CAMOCTOSITENIBHO.

4. YMeHue OLleHuBaTh NPaBUJILHOCTD BBIOJHEHUS Y4eOHOH 3aa4u, COOCTBEHHbIE BO3MOYKHOCTHU €€ PEIIeHHUSL.

OO0yuaromuiicsi CMOXKET:

- OIPEAETATh KpUTEPUH NTPABUIILHOCTH (KOPPEKTHOCTH) BBIIIOJIHEHUS y4eOHOM 3a1auH;

- aHaJIM3UPOBaTh U 0OOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOLIET0 MHCTPYMEHTApUs AJIs BBIOJIHEHUs y4eOHOU 3aaui;
CBOOOJIHO MOJIb30BATHCS BBIPAOOTAHHBIMM KPUTEPHUSIMHU OLIEHKU M CaMOOLIEHKH, UCXOJsl U3 LU U UMEIOIIUXCS CPECTB, pa3ianyas pe3yiabTaT U CHOCOObI
JICHCTBHI;

- OLICHMBATh MPOYKT CBOEH JEATEIbHOCTH 10 33JJaHHBIM U/WJIA CAMOCTOSITENILHO OIPEICIEHHBIM KPUTEPUSAM B COOTBETCTBHH C LIEJbIO JIEATEIbHOCTH;

-000CHOBBIBAaTh JJOCTHKUMOCTbD L1€IM BEIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHUX PECYPCOB U JAOCTYIHBIX BHEIIHUX PECYPCOB;

- (pukcHUpoBaTH U aHAIN3UPOBATh TUHAMUKY COOCTBEHHBIX 00Pa30BaTENIbHBIX PE3yIbTATOB.

5. BnajeHue OCHOBaMH CaMOKOHTPOJIS, CAMOOLCHKH, NPUHATHS PELIEHUH M OCYIIECTBIEHUS OCO3HAHHOTO BbIOOpa B y4yeOHON M IIO3HABATENIbHOM.
OOyyaromuiicst CMOXKET:

- HaOmIoAaTh M AaHAJIU3UPOBATh COOCTBEHHYIO Y4eOHYIO M II03HABATEIbHYIO [JESITEIbHOCTb U JIEATENBHOCTh JPYruX OOydaroluxcs B Ipolecce
B3alMOIIPOBEPKU;

- COOTHOCHUTH peajibHbIC U IUIAHUPYEMbIE PE3YyIbTaThl HHANBUYAIbHON 00pa30BaTENIbHOM JeITENbHOCTU U JIeJ1aTh BHIBOJIBI;

- IPUHUMATh pellleHHe B y4eOHOW CUTyalluu U HECTH 3@ HErO OTBETCTBEHHOCTH;

- CaMOCTOSITEIbHO ONPEIEIATh IPUUUHBI CBOETO YCIEeXa WIM HeycreXa U HaXOAUTh CIOCOOBI BBIXOa U3 CUTYalluu Heyclexa;

- PeTpOCIIEKTUBHO OIpENeNATh, KaKue JAEHCTBHUS IO PelIeHHI0 y4yeOHOH 3ajauM WM mapaMeTpbl 3TUX JEHCTBMHA MPUBENIM K MOJYYEHHIO MMEIOLIErocs
IPOAYKTa YUeOHOH esATeIbHOCTH;

- JIEMOHCTPUPOBATh MPHEMbI PEryssUH MCUXO(PHU3UOJOTMUECKUX/ IMOLUMOHAIBHBIX COCTOSHUHM JUIs JOCTIKEeHUs s(dekra ycrnokoeHus (ycTpaHEHUs
SMOLIMOHAIBHON  HAmpsHKEHHOCTH), d¢p¢deKTa BOCCTAHOBJIECHUs (OCIabMeHMs TMPOSBICHUNH  yTOMIIEHHS), d(QeKkra aKTUBU3AaUUM  (MOBBIIICHUS
NCUXO(HU3HOTIOTHUECKON PEAKTUBHOCTH).



ITo3naBaTenbublie YY /I

6. YMeHHe OmpeneisTh MOHSTHS, CO3/1aBaTh OOOOIICHHS, YCTaHABIMBATh AHAIOTHH, KJIACCU(UIIMPOBATH, CAMOCTOATEIHHO BBIOMPATH OCHOBAHHS U
KpUTEpUU Ul Kiaccu(pUKAMK, yCTaHABIWBATH MPUYMHHO-CICACTBCHHBIC CBSI3HM, CTPOUTH JIOTHYECKOE PACCYXKICHHE, YMO3aKIioueHHue (MHIYKTUBHOE,
JNEAYKTUBHOE, 10 aHAJIOTHUU) U JIENIaTh BBIBOJIBL.

OO0yuaromuiicst CMOXKET:

- MOAOUPATH CJI0BA, COMOAUYNHEHHBIC KITIOYCBOMY CIIOBY, OTIPEICIISIONINE €r0 MPU3HAKN U CBOMCTBA;

- BBICTPAMBAaTh JIOTHUECKYIO IIETIOUKY, COCTOSIILYIO U3 KJIIFOUEBOTO CJIOBA U COTIOTYMHEHHBIX EMY CIIOB;

- BBIJICJIATH OOIIUI MPU3HAK JIBYX WJIH HECKOJIBKUX MTPEIMETOB WIIH SBJICHUH B OOBSACHATH UX CXOJCTBO;

- O0BEAUHSATH TPEAMETHI U SIBJICHUS B TPYIIIHI TI0 OTNIPEICIICHHBIM ITPU3HAKaM, CPAaBHUBATh, KJIIACCU(PHUITUPOBATH U 000011aTh (DaKThI U SBIICHNUS,

- BBIJICTISIT SIBJICHUE M3 OOIIEro psija APyrux siBJICHUM;

- OMpENENsITh 00CTOSATEIHCTBA, KOTOPHIE MPEANISCTBOBAIN BOSHUKHOBEHUIO CBSI3M MEXKY SIBICHUSMH, U3 ITUX OOCTOATENHCTB BBIJICIATH OMPENEISIONINE,
CIIOCOOHBIE OBITh MPUYHHOMN JTAHHOTO SIBJICHHS, BBISIBIISITH IPUYHUHBI M CIIC/ICTBUS SBIICHUIA;

- CTPOUTH PACCYXACHUE OT OOIINX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHHSIM M OT YaCTHBIX SIBIICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

- CTPOUTH PACcCY)X/ICHHE Ha OCHOBE CPAaBHEHMUSI MMPEAMETOB U SIBJICHUH, BBIJICIISS PU ATOM 00TIHE TIPU3HAKH,



- aHATU3UPOBATH/peIEKCUPOBATh OMBIT Pa3pabOTKH M peaju3alMyd Y4eOHOTrO MPOEKTa, MCCIEA0BAaHHS (TEOPEeTHYECKOTO, SMIMPUYECKOTO) Ha OCHOBE
MPEUI0KEHHON IPOOJIEMHOM CUTYyalluy, IOCTABICHHOMN IeNM W/WIIH 33JJaHHBIX KPUTEPUEB OLIEHKHU MPOJIyKTa/pe3ynbTaTa.

8. CMBICIIOBOE UTEHHE.

OOy4JarImuics CMOXKET:

- HAXOJUTh B TEKCTE TpeOyemMyto nH(popMalnio (B COOTBETCTBHUH C LIEISIMUA CBOCH JEATEIHHOCTH);

- OPUCHTHUPOBATHCS B COJICP)KAHUU TEKCTA, IOHUMATh IETIOCTHBIA CMBICI TEKCTa, CTPYKTYPUPOBATH TEKCT;

- YCTaHaBIIMBATh B3aUMOCBSI3b OMMMCAHHBIX B TEKCTE COOBITHH, SIBIICHUH, POIIECCOB;

- PE3IOMHUPOBATh IJIaBHYIO UJCI0 TEKCTA;

- TIpeoOpa3oOBEIBATh TEKCT, IIEPEBOJS» €ro B JPYTYI0 MOJAIBHOCTh, MHTEPIPETUPOBATH TEKCT (XYI0KECTBEHHBIM W HEXYIO0XECTBECHHBIM — y4COHBIH,
HAYYHOTIOMYJISIPHBIHN, HHPOPMAIIMOHHBIH, TeKCT non-fiction);

- KPUTHYECKH OIICHUBATH COJIEpIKaHue U (OpPMY TEKCTa.

9. ®opMupOBaHHE W Pa3BUTHE DKOJIOTUYECKOTO MBIIUICHUS, YMEHUE MPHUMEHSITh €r0 B TO3HABATEIHHOW, KOMMYHUKATHBHOW, COIMAILHOW MPAKTUKE U
npodecCHOHATBHON OPUEHTAINH.

OO0yuaromuicst CMOXKET:

- OIIpeNIeNSITh CBOE OTHOILIEHHE K IPUPOIHOM cpesie;

- QaHAJTM3UPOBATH BIUSHHUE SKOJOTUICCKHX (PaKTOPOB Ha Cpey OOUTAHHS JKUBBIX OPTaHHU3MOB;

- MPOBOJTUTH TIPUIMHHBIN H BEPOSTHOCTHBINA aHAIA3 YKOJOTHICCKUX CHTYAIIHA,

- MPOTHO3WPOBATH U3MEHEHUS CUTYAIIMH IPU CMEHE JCHCTBUS OJTHOTO (pakTopa Ha JICHCTBUE Ipyroro (akropa,

- pacIpoCTpaHATh HKOJOTUYECKUE 3HAHUS M YUaCTBOBATh B MIPAKTUUECKUX JIEJIaX MO 3alUTE OKPYXKAIOLIEH cpebl;

- BBIpaXXaTh CBOE OTHOLIEHHUE K MPUPOJIE Yepe3 pUCYHKU, COUNHEHUS, MOJIENIU, TPOEKTHbIE PabOTHI.

10. Pa3BuTHe MOTHBALIMM K OBJIAJECHUIO KYIbTYPOl aKTHBHOI'O MCIOJIb30BAHUS CIIOBAPEN U IPYTUX MTOUCKOBBIX CUCTEM.

OO0yuaromuiicsi CMOXKET:

- OIpeIeNsITh HEOOXOAMMBIE KIIIOUEBbIE MIOMCKOBBIE CII0BA U 3aIllPOCHI;

- OCYIIECTBJIATH B3aUMOJICHCTBHUE C AIEKTPOHHBIMU OUCKOBBIMU CUCTEMaMHU, CIOBAPSIMU;

- (popMUPOBATH MHOKECTBEHHYIO BHIOOPKY M3 MOUCKOBBIX UCTOYHUKOB /7151 0OBEKTHUBU3ALUHU PE3YJIbTATOB MOUCKA;

- COOTHOCHUTH MOJTY4YEHHBIE PE3YJIbTAaThl IOUCKA CO CBOEH JIEATEIbHOCTBIO.

KommynukatuBubie YV ]|

11. YMeHnue opranuzoBbIBaTh y4eOHOE COTPYTHUYECTBO U COBMECTHYIO JEATEIbHOCTh C YUUTEJIEM U CBEPCTHHKAMH; pad0TaTh UHAUBUIYAIBHO U B TPYIIIE:
HAXOJUTh O0IIee pelIeHrne U pa3peniaTh KOHGIUKTH Ha OCHOBE COTJIACOBaHUs MO3UIUI U y4eTa HUHTEPECOB; POPMYIUPOBATh, ApryMEHTHUPOBATh U OTCTAaUBATh
CBOE MHEHHE.

OOy4Jaromuics CMOXKET:

— OTIPEEeNATh BO3MOXKHBIE POJIM B COBMECTHOM JIEATENBHOCTH;

— UTpaTh ONpPEACTCHHYIO POJIb B COBMECTHOM JIeATEIbHOCTH;

— MPUHUMATH MO3ULIMIO0 cOOeCeTHUKA, TTOHUMAs TIO3UIIUIO APYroro, pa3inyaTh B €ro peun: MHEHHUE (TOUKY 3pEHHs), 10Ka3aTeIbCTBO (apryMeHTHI), (DaKThI;
TUIOTE3bI, aKCHOMBI, TEOPUU;

— OTPEEeNATh CBOM ICHCTBUS U IEHCTBUS MapTHEPA, KOTOPBIE CIIOCOOCTBOBAIH MU MPEMATCTBOBAIN MPOAYKTUBHON KOMMYHUKAIINN;

— CTPOUTH TIO3UTHUBHBIE OTHOIIIEHUS B MpoIlecce yueOHOM 1 MO3HABATEIBHOM e TEIbHOCTH;



— KOPPEKTHO M apryMEHTHPOBAHHO OTCTaWBAaTh CBOIO TOYKY 3PEHHs, B JTUCKYCCHHM YMETh BBIIBHIaTh KOHTPAPIyMEHTHI, Mepedpa3upoBaTh CBOIO MBICIb
(B1aileHNE MEXaHM3MOM 3KBUBAJICHTHBIX 3aMEH);

— KPUTUYECKH OTHOCHUTHCA K COOCTBEHHOMY MHEHHIO, C JJOCTOMHCTBOM INPHU3HABATH OIIMOOYHOCTH CBOETO MHEHHMS (€CIU OHO TAaKOBO) M KOPPEKTHPOBATh
€ro;

— IpeaiaraTh abTePHATUBHOE PElIeHHE B KOH(DIMKTHOMN CUTYaIHH;

— BBLIETIATH OOIIYIO TOUKY 3pEHUSI B TUCKYCCUU;

— JIOTOBApUBATHLCS O MPaBUIIAX U BOIIPOCAX Ui 0OCYKIEHUS B COOTBETCTBUM C [TOCTABJIEHHOM Iepesi TPyIIoN 3aa4eil;

— OpraHM30BBIBATh YY€OHOE B3aMMOJICUCTBHE B rpyIe (ONPeaessTh OOLIUE e, PACIPEILIIATh POJIH, IOTOBAPUBATHCS APYT C IPYIOM H T. 11.);

— YCTpaHSTh B paMKax JIMajora pa3pbiBbl B KOMMYHHUKAIlUU, 00YCIOBIEHHbIE HEIOHUMAaHUEM/HENIPUITUEM CO CTOPOHBI coOeceTHuKa 3a1aun, (GOopMbl UIU
COJIepKaHUs uaora.

12. YMeHHe OCO3HAaHHO HCIOJIB30BaTh PEUYEBBIE CPEJCTBA B COOTBETCTBUU C 3aJaueli KOMMYHUKAIlMM JUIS BBIPaXXEHUS CBOMX YYBCTB, MbICIEH U
MOTPEOHOCTEN NIl TUTAHUPOBAHUSI W PETYISALHMH CBOCU JEATEIHHOCTH, BIIAJICHUE YCTHOM M TMHUCHMEHHOW PEUYbI0, MOHOJIOTUYECKOW KOHTEKCTHOW PEUBIO.
OO0yuaromuiicst CMOXKET:

- OIPENENATh 3a/1a4y KOMMYHUKAIIMK U B COOTBETCTBUU C HEW OTOMPATh peueBble CPECTBA;

- OTOMpATh M UCIIOJIL30BATh PEUEBBIC CPEJICTBA B MPOIECCE KOMMYHHUKAIMH C IPYTHMMU JIFOJABMH (JIHATIOT B TTape, B MAJIOW IPYIINe | T. 11.);

- IPECTaBIATh B YCTHOM UM MUCbMEHHOM (hopMe pa3BepHYTHIH MJIaH COOCTBEHHOM JesITEIbHOCTH;

- co001aTh HOPMBI ITyOJIMYHOM peun, perIaMeHT B MOHOJIOTE U JJUCKYCCHUU B COOTBETCTBUU C KOMMYHHKATHUBHOM 3a/1a4eii;

- BBICKa3bIBaTh U 0OOCHOBBIBATh MHEHHUE (CY)X/IEHUE) U 3alpallliBaTh MHEHHE MMapTHepa B paMKax JAUajora;

- IPUHUMATh PEIIeHHE B XOJI€ IMaJIora U COTJIacOBBIBATh €r0 C COOECEIHUKOM;

- CO3/1aBaTh MMCbMEHHBIE «KIUIIMPOBAHHBIE» U OPUTHHAIBHBIE TEKCThI C MCIOJIb30BAaHUEM HEOOXOAMMBIX PEUEBbIX CPEJICTB;

- HCTI0JIb30BaTh BepOasibHbIE CPe/ICTBA (CPeCTBa JIOTUYECKOM CBSI3U) JUISI BHIJIENIEHUSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYIJICHHUS;

- HCTI0JIb30BaTh HEBEPOAJIbHBIE CPEJICTBA WIIM HATJISAHbIE MaTepUalbl, IOAr0OTOBIEHHbIE/OTOOPaHHBIE MO PYKOBOJCTBOM YUUTES;

- JieNlaTh OI[CHOYHBIN BBIBOJ O JIOCTIKEHUU LEIH KOMMYHHKAIIMU HEMOCPEJCTBEHHO IOCHE 3aBEpIIEHUs] KOMMYHHUKATUBHOTO KOHTaKTa U 0OOCHOBBIBATH
ero.

13. ®opmupoBaHue M pPa3BUTHE KOMIIETEHTHOCTH B O0OJACTH MCIOJIb30BaHMS HH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX TexHoyorui (mamee — UKT).
OOyyaromuiicst CMOXKET:

- IeJICHAINIPABJICHHO MCKaTh M KCIOJb30BaTh MH(POPMAIMOHHBIE PECYpChl, HEOOXOAMMBIE Ul PEUICHHS y4EOHBIX M MPAKTHUECKUX 3a7]ad C MOMOIIBIO
cpeactB UKT;

- BBIOMpATh, CTPOUTH U UCHOJB30BaTh aJCKBATHYIO MHGOPMAIMOHHYIO MOJENb JJIs Mepelayd CBOUX MBICIEH CpelcTBaMH €CTECTBEHHBIX U (hOPMAaTbHBIX
SI3bIKOB B COOTBETCTBUU C YCIOBUAMH KOMMYHUKAIUU;

- BBLICNIATh HH()OPMALIMOHHBIN aCHeKT 3a/1a4H, ONEPUPOBATh TaHHBIMU, UCTIOJIH30BATh MOJIENb PELICHUS 3a]auu;

- HCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH (BKJIFOYAst BEIOOP aJ€KBATHBIX 33/1a4€ HHCTPYMEHTAIBHBIX TPOrPaMMHO-aNapaTHBIX CPEACTB U CEPBUCOB) IS
pemieHust MHPOPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX Yy4eOHBIX 3ajjay, B TOM YHCIIe: BBIUMCIIEHHE, HANMCaHUE MHCEM, COYMHEHUH, JOKIaaoB, pedepaTos,
CO3JlaHue IIPE3EHTAlUN U Jp.;

- HCIIOJIB30BaTh HH(POPMALIMIO C YUETOM ATUYECKHUX U ITPABOBBIX HOPM;

- co3JaBaTh MH(OPMAIMOHHbBIE PECYPChl PA3HOTO TUMA M JUIS PasHBIX ayIUTOPHid, coOmonaTh MHOPMAIIMOHHYIO THTHEHY M MpaBHia HHPOPMALMOHH ON
0€30MacHOCTH.



IIpeaMeTHBIE Pe3yJIbTATHI.

Auaredpa. BpInycKHMK HayuuTcss B 7-9 Kiaccax (Ui HCIOJIB30BAHMS B IIOBCeJHEBHOH KM3HH M o0Oecle4eHUs] BO3MOKHOCTH YCIELIHOIO
NPOJ0JIKeHNsI 00pa30BaHUA HA 0A30BOM YPOBHeE)

DJIeMeHTBI TeOPMH MHOKeCTB 1 MATEeMaTH4eCKOH JIOTUKHU

e OnepupoBarh Ha 6a30BOM YPOBHE MOHATUSAMHU: MHOXKECTBO, JJIEMEHT MHOXECTBA, [10IMHOKECTBO, IPUHAJIEKHOCTD;

® 33]1aBaTh MHOKECTBA IIEPEYUCIICHUEM UX YIEMEHTOB;

® HaXOJUTh NlepeceyeHre, 00bEANHEHNE, IOMHOKECTBO B MPOCTEHIINX CUTYALIUSX;

e OrnepUpoBaTh Ha 0A30BOM YPOBHE MOHATUSAMU: ONPEAEICHUE, AKCUOMA, TEOPEMA, JJOKA3aTENbCTBO;

® [IPUBOJUTDH IPUMEPHI U KOHTPIIPUMEPBI /17151 HOATBEPKIACHHSI CBOMX BbICKa3bIBAaHUM.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX NMPeIMeTOB:

® WCIIOJIb30BaTh IpaduuecKkoe MpeACTaBICHHE MHOXECTB, I OINUCAHUS PEAbHBIX IPOLIECCOB U SIBJICHUM, NPU PEUICHUH 33Jad JIPYTHX YueOHBIX
IIPEAMETOB.

Yucaa

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHATHSMU: HATypallbHOE YHWCIO, IIEJI0€ YHUCIIO, OOBIKHOBEHHAs NpoOb, AecATUYHas IpoOb, cMelIaHHas Ipo0b,
paloHaIbHOE YHCIIO, apu(PMETHUECKUN KBAIPATHBIN KOPEHB;

® JICII0JIB30BaTh CBOMCTBA YHMCEJI U MTPABUJIA ICUCTBUM IIPH BBINIOJHEHUN BBIYACICHU;

® UCIIOJIb30BaTh NMPU3HAKHU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHNH BBIYMCICHUI U PEIIEHUN HECTIOKHBIX 3a/a4;

® BBINOJIHATH OKPYIJIEHNE PALIMOHAIBHBIX YHCE B COOTBETCTBUM C IIPABUIIAMU;

® OLICHUBATh 3HAYCHHUE KBAJPATHOIO KOPHS U3 MOJOKHUTEIBHOTO LIEJIOT0 YUCIA;

® Pacno3HaBaTh PAlMOHAIBHBIE U UPPALMOHAIBHBIC YNCIIA;

® CDaBHHBATh YHUCJIA.

B noBcegHeBHOM KU3HHM U NIPH U3YYCHUH APYTUX NPEIMETOB:

® OLICHUBATD PE3YNIbTATHI BEIYNCICHAN IIPYU PEILICHUH IIPAKTUYECKUX 3a/1a4;

® BBINIOJIHATH CPABHEHHUE YMCEII B PEAJIbHBIX CUTYALUAX;

® COCTABJIATh YMCIIOBBIE BHIPDAKEHUS IIPU PEIICHNH NPAKTHUECKUX 3a7a4 U 3aJa4 U3 APYruX y4eOHbIX IPEIMETOB.

ToxnecTBeHHbIE Pe0OPA30BAHUSA

e BBINONHATE HECNOXKHBbIE MPeoOpa3oBaHus Ul BBIYMCICHUS 3HAYEHUH YHMCIOBBIX BBIPAXEHUH, COJAEpXKAlUX CTENEHU C HaTypajbHBIM IOKa3aTeseM,
CTEIECHHU C LEJIBIM OTPULIATEIbHBIM IIOKA3aTENEM;

® BBINOJIHATH HECJIOKHBIE IPe00pa30BaHMs LIENbIX BBIPAKEHUI: pacKpbhIBaTh CKOOKHU, IPUBOJUTH MOIOOHBIE CllaraeMble;

® 1CII0JIb30BATh (POPMYJIBI COKPAILIEHHOTO YMHOEHHs (KBaJpaT CyMMBbl, KBaJpaT pa3HOCTH, Pa3HOCTb KBAJPATOB) Ul YIIPOIIECHUS BHIYMCIECHUIN 3HaYeHUI
BBIPAXKCHUM,;

® BBINIOJIHATH HECJIOKHBIE TIPe00pa3oBaHus JPOOHO-TMHEHHBIX BBIPAKEHUH U BBIPAKEHUN C KBaJPaTHBIMU KOPHSIMHU.

B noBcenHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

® [IOHUMAaTh CMBICJI 3alIMCH YUCJIa B CTAHIAPTHOM BUJIE;

® OnIepupOBaTh Ha 6a30BOM YPOBHE MOHSATHEM «CTaHAAPTHAS 3aIHCh YHCIIay.

YpaBHeHHUS U HEPABEHCTBA



e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSIMH: PABEHCTBO, YHCIOBOE PABEHCTBO, YpaBHEHHE, KOPEHb YpaBHEHHs, PEUICHHE YPAaBHEHUS, UYHUCIIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA;

® NIPOBEPSATH CIPABENINBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

e peraTh JUHEHHbIE HEPABEHCTBA U HECIIOKHbIC HEPABEHCTBA, CBOSAIINECS K JIMHEHHBIM;

® peIaTh CUCTEMBI HECIIOKHBIX JINHEHHBIX YpaBHEHUH, HEPABEHCTB;

® IIPOBEPSTH, ABJSIETCS JIM JAHHOE YHCIIO PEIICHUEM ypaBHEHHS (HEpaBEHCTBA);

e pemaTth KBaIpaTHBIE ypaBHEHUs 10 (opMyie KOpHEH KBaApaTHOTO YpaBHEHMUS,

® 1300pakaTh PEIICHUSI HEPABEHCTB U X CUCTEM Ha YUCIIOBOU TPSIMOH.

B noBceqHeBHO¥ KM3HU ¥ TPU U3YYEHHUH JPYTIUX NPeAMETOB:

® COCTaBIISITh U PEUIATh JIMHEHHBIE YPaBHEHUS MIPH PEIICHUH 3a71a4, BOSHUKAIOUINX B IPYTUX YU4EOHBIX TpeaMEeTax.

D yHKUUHA

¢ Haxoauth 3HaYeHHE QYHKIMH 10 32JaHHOMY 3HAUYEHHUIO apTyMEHTa;

® HaXOJWTh 3HAYCHUE aPTYMEHTA I10 33/IaHHOMY 3Ha4CHUIO (DYHKIIUU B HECTIOKHBIX CUTYAIIUAX;

® OTIPEICTIATH MOJIOKEHNE TOYKHU TI0 €€ KOOpAWHATAM, KOOPIUHATHI TOUKHU TI0 €€ MOJIOKEHUIO Ha KOOPMHATHON TUIOCKOCTH;

e 110 rpaduKy HaXOAUTh 00JACTH OIpEIeNICHHs, MHOXKECTBO 3HAUCHHH, HYIM (YHKIHH, TIPOMEXKYTKH 3HAKOIIOCTOSHCTBA, MPOMEKYTKH BO3PACTaHUS U
yObIBaHUS, HanboJIbIlIee U HAUMEHbIIIee 3HaUeHUs PYHKIINH;

® CTPOUTH IrpapuK JIMHEHHOW QYyHKIUY;

® IIPOBEPATH, SBJISICTCS JIM JaHHBIN rpaduk rpaduKoM 3aJaHHON GYHKIMHM (JIMTHEWHON, KBaJPAaTUIHOM, 0OpaTHON MTPOTOPIIMOHAIEHOCTH);

e OMpeeNaTh NpUOIKEHHBIE 3HAYSHHSI KOOPIMHAT TOUKH IepecedyeHus rpa@uKoB GyHKIIHIA;

e OnepupoBaTh Ha 0A30BOM YpOBHE MOHATHUAMU: MOCIEA0BATEIBHOCTD, apu(MeTndecKas Mporpeccus, reoMeTpuuecKas Mporpeccus;

e peuiath 3a/1a4K Ha MPOrPECCUH, B KOTOPHIX OTBET MOXKET OBITh MOJy4eH HEMOCPEICTBEHHBIM MOACYETOM O€3 MpUMEHEHUS POPMYIL.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

® 1CNOJB30BaTh IpaQUKU peajbHBIX MPOLECCOB M 3aBUCUMOCTEH Ui ONpENeNIeHUs UX CBOMCTB (HaWOOJbIINE W HAUMEHbIINE 3HAYCHHS, MPOMEXYTKU
BO3pacTaHMsI U yObIBaHUsI, 00JIACTH MOJIOKHUTEIbHBIX U OTPUIIATEIBHBIX 3HAUEHUHN U T.11.);

® JICTI0JIH30BaTh CBOMCTBA JIMHEWHOW PYHKIIMU U ee rpadUK IpU PelIeHUH 3a7a4 U3 APYTruX yueOHBIX MPEIMETOB.

CraTuCTHKA U Teopusi BepOSITHOCTEH

¢ lImMeTh nmpeacTaBiIeHUE O CTATUCTUYECKUX XapaKTePUCTUKAX, BEPOATHOCTU CIY4alHOTO COOBITHSA, KOMOMHATOPHBIX 33/ja4ax;

e pemiath NpocTeiie KOMOMHATOPHBIE 3a7]a4l METOIOM MIPSIMOTO U OPraHU30BAHHOTO Tepedopa;

e MPE/ICTABIIATH JaHHbBIC B BUE TaONUII, AUarpaMM, rpaduKoB;

® 4yUTaTh HHPOPMAIUIO, IPEJCTABICHHYIO B BUI€ TAOIUIIbI, JHArPAMMBI, TpaQuKa;

® ONPE/EIATh OCHOBHBIE CTATUCTUYECKHE XapaKTePUCTUKH YUCIOBBIX HAOOPOB;

® OIICHMBATh BEPOSITHOCTb COOBITUS B MPOCTEHIINX CIydasiX;

® IMETh MPE/ICTABICHUE O POJIU 3aKOHA OOJIBIINX YUCET B MACCOBBIX SBJICHUSX.

B noBceqHeBHO¥ KM3HM M NIPU U3YYEeHHUH JPYIUX NPeAMEeTOB:

® OIICHMBATh KOJUYECTBO BO3MOXHBIX BAPHAHTOB METOJIOM Tiepedopa;

® IMETh MPE/ICTABICHUE O POJIU MPAKTHUECKH JIOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHIA;



L CpaBHI/IBaTb OCHOBHBIC CTATUCTUYCCKHUC XapaKTepI/ICTI/IKI/I, HOJIy‘-IeHHBIe B Hpouecce peL[IeHI/ISI HpHKHaI[HOfI 3aJa4u, I/I3yIICHI/I$I peanbﬂoro SABJICHU A,

® OILICHUBATH BCpOSITHOCTB peaHLHBIX CO6BITPIﬁ )41 SIBJIGHI/Ifl B HECJIOXKHBIX CI/ITyaI_[I/ISIX.

TekcToBbBIE 3a7aUH

¢ PemaTh HECIIOKHBIE CIOKETHBIE 33/1a4H Pa3HBIX THIIOB Ha BCe apu(METHYECKHE JICHCTBUS;

® CTPOUTH MOJEb YCJIOBMS 3a7aud (B BHJE TaONMIIbI, CXEMbl, PUCYHKA WJIW ypaBHEHUS), B KOTOPOH JaHbl 3HAUEHUS ABYX M3 TPEX B3aUMOCBSI3aHHBIX
BCJINYHNH, C IICJIbIO IIOMCKaA p€IHCHI/I$I 3aJa4u,;

® OCYIIECTBIIATH CIIOCO0 MOKMCKA PEIICHUS 33]]a9i, B KOTOPOM PacCyKJICHUE CTPOUTCS OT YCIOBUS K TPEOOBAHHIO WK OT TPEOOBAHUS K YCIIOBHIO;

® COCTABJISITH IJIaH PEIICHUS 3a]a4H;

® BLIJICIIATH 3TAIIbI peHIeHI/ISI 3a1a4iu,

® UHTEPIPETUPOBATH BEIYUCIUTEIBHBIE PE3Y/IbTATHI B 33]1a4€, UCCIIEA0BATh MOJYyUYEHHOE PEIICHUE 3a/1a4H;

® 3HATh pa3JINUUE CKOPOCTEH 0OBEKTa B CTOSIYEH BOJIE, MPOTUB TEUEHUS U TIO TCUCHUIO PEKH;

® peIlaTh 33/1a4M Ha HAXOXKJECHUE YaCTH YKCIIa M YMCTIa TI0 €r0 YacTu;

L] pemaTL 3a1a4n pa3me TUIIOB (Ha pa60Ty, Ha HOKYHKI/I, Ha }IBI/I)KGHI/Ie), CBA3BIBAOIITHNX TpI/I BCJIIMYHUHBI, BBIACIATH OTU BCJIWYHUHBI 1 OTHOIICHUS MG)K)Iy
HUMU,

® HAXOIUTH HpOHeHT OT 4Yucjaa, YucJjo 110 HpOHeHTy OT HEro, HaXOIUTh HpOHeHTHOG CHUXXCHHUC NN l'IpOI_[eHTHOC MHOBBIIICHUC BCIINYUHBI,

® perIaTh HECTIOXKHBIE JJOTHISCKUE 3a/1a9U METOI0M PACCYKICHUH.

B noBceaHeBHOM KU3HHM U NIPU U3YYEHUH APYTUX NPEIMETOB:

® BBIJIBUTATh TUIIOTE3BI O BOSMOKHBIX MPE/IETbHBIX 3HAUEHUAX UCKOMBIX B 3a7[a4€ BEJIMUMH (JeN1aTh MPUKUJIKY).

B nmoBceHEeBHOM )KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

® JICTI0JIB30BATh BEKTOPHI JIJIsl PEIICHUsI MPOCTEHIMX 3a/1a4 Ha OTPE/ICIICHUE CKOPOCTH OTHOCUTEILHOTO IBHKCHHUS.

HcTtopust MaTeMaTHKH

e OnuchIBaTh OT/ACIBHBIE BBIIAIOIINECS PE3yIbTaThl, MOJyYEHHBIE B X0JI€ Pa3BUTHI MaTEMAaTHKU KaK HAYKH;

® 3HATh MPUMEPHI MATEMATHYECKUX OTKPBITHI M MX aBTOPOB, B CBS3HM C OTEYECTBEHHON ¥ BCEMUPHOM HCTOPHECH;

® TIOHUMAaTh POJIb MaTEMATUKH B pa3BuTUH Poccun.

Metoabl MATEMaTHUKH

¢ BriOuparh moaxXoAauuil U3y4eHHbIH METO AJISl pEeLICHUH U3YYeHHBIX TUTIOB MAaTEMAaTUYECKUX 3a/1a4;

e [IpuBOIUTH IPUMEPHI MATEMAaTUYECKIX 3aKOHOMEPHOCTEH B OKpYXAIOIIel NeHCTBUTEIILHOCTH U TPOU3BEICHUSX UCKYCCTBA.

BbINyCKHUK IOJYYHUT BO3MOKHOCTh HAy4YHTbCcsl B 7-9 Kiaccax Jjs o0ecrnedeHHsl BO3MOKHOCTH YCHEIIHOTO NPOJOJIKeHMsI 00pa3oBaHMsl Ha
0a30BOM U YrJIy0JIEHHOM YPOBHSX
DJIEMEHTBI TEOPHH MHOKECTB 1 MATEMaTHYeCKOM JIOTUKH

L4 OHepI/IpOBaTB NOHATUAMU: OIIPEACIICHUC, TCOPpEMa, AKCHMOMA, MHOKCCTBO, XAPAKTCPUCTUKU MHOKCCTBA, JJICMCHT MHOXKCECTBA4, ITYCTOC, KOHCYHOC H
OCCKOHEUYHOE MHOKECTBO, [IOJAMHOKCCTBO, IPUHAIIC)KHOCTD, BKIIFOUCHUC, PABCHCTBO MHOKCCTB,

L4 I/I306pa)KaTB MHOXKECTBA U OTHOIICHUC MHOKECTB C IOMOIIBIO KPYI'OB Sﬁnepa;
® OMIPCACIIATH MPUHAMICIKHOCTD JICMCHTA MHOXKCCTBY, O6’BCI[I/IHCHI/IIO 1 IEPCCCUCHUTIO MHOKCCTB;
® 3a/1aBaTb MHOKCCTBO C IIOMOMIBIO NTEPCUUCIICHHUA 3JICMCHTOB, CJIOBECHOT'O OIMMCAHU A,



® ONIEPUPOBATH MOHATUIMU: BHICKA3bIBAHUE, UCTUHHOCTh U JIO)KHOCThH BBICKA3bIBAHUS, OTPHUIIAHUE BbICKAa3bIBAHUM, OTIEPALIMH HAJ/l BHICKA3bIBAHUSMU: U, WUJIH,
HE, YCIIOBHBIE BBICKAa3bIBaHUsI (MMIUIMKALIMH);

® CTPOUTH BBICKA3bIBAHUS, OTPULIAHUS BHICKA3bIBAHUM.

B noBceHeBHOM XU3HU U NIPU U3YUEHUU APYTHUX MPEAMETOB:

® CTPOUTH LIETIOYKH YMO3AK/IIOUEHU HA OCHOBE UCII0JIb30BaHUs PABUII JIOTUKU;

® 1CII0JIb30BaTh MHOYKECTBA, ONEPAIIMH C MHOXKECTBAMHU, UX I'paUuecKoe MPEICTaBICHHIE IS OMMCAHUS PEATBHBIX IMPOLIECCOB U SIBICHUM.

Yucaa

e OnepupoBaTh NOHATHUAMHU: MHOXKECTBO HATypalIbHbIX UYHCEN, MHOXECTBO LIEJBIX YHMCEJ, MHOXKECTBO PAallMOHAJIBHBIX YHCEJ, UPPALUOHAIBHOE YHCIIO,
KBaJIpaTHbIN KOPEHb, MHOYKECTBO JCHCTBUTENILHBIX YHCEN, FEOMETPUYECKas HHTEPIPETALs HATypaIbHbIX, LI€IbIX, PAllMOHATIbHBIX, JEHCTBUTENbHBIX YHCET;

® [IOHUMAaTh U OOBSICHATH CMBICII TIO3UIIMOHHON 3alliCH HATYpaJbHOTO YHCIIa;

® BEHITIOJIHATH BBIYUCIICHUS, B TOM YMCJIE C UCTIOIB30BaHUEM MPUEMOB PAallMOHATBHBIX BEIYUCIICHUI;

® BBINOJIHATH OKPYIJIEHUE PALIMOHAIBHBIX YHCEN C 3alaHHO TOYHOCTBIO;

® CpPaBHUBAThH PAllMOHAIBHBIE U UPPALIMOHAIIbHBIE YHCIIA;

® MIPE/ICTABIIATH PALIMOHAIBHOE YUCIIO B BUJE JECATHUHOM 1poou

® YIIOpSA0YMBAThH YHCIIA, 3alMICAHHBIE B BU/I€ OOBIKHOBEHHON U IECATUYHOMN JApoOu;

e HaxoauTh HOJl 1 HOK uucen u ucnonb30BaTh UX NPH PEIICHUHN 3a4a4.

B moBcenHeBHOM KU3HU U TIPU U3YICHUN IPYTUX MPEIMETOB:

® IPUMEHSATH MPaBUJIa MPUOIMKEHHBIX BIYUCIICHUH MPU PEIIEHUH MPAKTUYECKUX 3a]]a4 U PEIIEHUH 3aa4 APYruX yueOHBIX MPEIMETOB;

® BBINOJIHATH CPABHEHHE PE3YIbTATOB BHIYMCICHUI MPU PELICHUH MPAKTUYECKUX 3a]a4, B TOM YHCIie TPUOIMKEHHBIX BIUMCICHUA;

® COCTaBJISTh U OI[CHUBATh YUCJIOBBIE BHIPAKEHUS MPU PEILICHUH MPAKTUYECKUX 33]a4 U 3a]1a4 U3 IPYTuX y4eOHBIX MPEAMETOB;

® 3aMKCHIBATH U OKPYIJIATH YMCIOBBIEC 3HAUECHHUSI PEAIbHBIX BEJIMYUH C UCIOJb30BaHUEM PA3HBIX CUCTEM U3MEPEHHUS.

ToxnecTBeHHbIE Pe0OPA30BAHUSA

e OnepupoBaTh NOHATUSIMU CTENIEHU C HATYPAJIbHBIM [TOKA3aTEIEM, CTENIEHH C LIEJIbIM OTPULATEIbHBIM IT0KA3ATENIEM;

® BBINOJHATH MpeoOpa3oBaHUs IIENBIX BBIPAXKEHHUM: NEHCTBUSA C OJHOWICHAMH (CJIOKEHUE, BBIYMTAHHME, YMHOXEHHE), ACUCTBUS C MHOTOWICHAMHU
(cioxeHue, BBIYUTaHUE, YMHOKCHHE);

® BBIMOJIHATH Pa3ioKeHNE MHOTOYWICHOB Ha MHOYKUTENIN OJHUM U3 CIIOCOOOB: BRIHECEHUE 32 CKOOKY, IPYIIHPOBKA, UCIOIb30BaHNE (POPMYI COKpaIlle HHOTO
YMHOKEHUS;

® BBIJCIIATH KBAPAT CYMMBI U Pa3HOCTH OJJHOUJICHOB;

® PACKJIA/IbIBATh HA MHOXUTEH KBAJIPATHBIA TPEXUIICH;

® BBINOJIHATH IPEOOPa30BaHUSI BHIPAKEHUH, COAECPIKAIINUX CTEIIEHU C LENBIMU OTPUIATEIbHBIMY MOKa3aTeIsIMU, MIEPEXOAUTh OT 3alUCH B BHJIE CTEIIEHU C
[eJTBIM OTPHUIATENLHBIM [T0OKa3aTeIeM K 3aIUCH B BHJIE APOOH;

® BBITIOJIHATH NpeoOpa3oBaHusl APOOHO-pallMOHATIBHBIX BRIPAXKEHHH: COKpallleHue ApoOeil, npuBeaeHue anredpandeckux ApoOeil k oOrieMy 3HaMeHaTeNo,
CII0’KEHHE, YMHOKEHHeE, JeJeHre anre0Opandeckux Ipooei, Bo3BelleHne anredpanyeckoi ApoOH B HATYpalIbHYIO M L€AY OTPUILIATENIbHYIO CTETICHb;

® BBINOJIHSTH MPEOOPa30BaHUS BRIPAKEHUH, COAepKAIINX KBAApAaTHbIE KOPHH,

® BBIJICNIATH KBAJPAT CYMMBI WM PAa3HOCTU JBYYJI€HA B BHIPAKEHUSX, COACPKALINX KBAIPaTHbIE KOPHU;

® BBINOJIHATH TPEOOPa30BaHUS BEIPAKEHUH, COAEPIKAIUX MOTYIb.



B noBcenHeBHOM KU3HU U ITPU U3YYCHUHU APYTHX MPEAMETOB:

® BBINIOJIHATH IPeoOpa30BaHus U JEHCTBUS C YMCIaMHU, 3alIMICAHHBIMU B CTaHJAapPTHOM BH/IE;

® BBINIOJIHATH IPe0Opa3oBaHus anreOpanvecKux BhIpKCHUN MPU PEIICHUH 3a/1a4 APYTUX yIeOHBIX MPEIMETOB.

YpaBHeHUsI 1 HEPABEHCTBA

e OnepupoBaTh NOHSATHSIMH: YpaBHEHHE, HEPABEHCTBO, KOPEHb YPAaBHEHUS, PEUICHHE HEPABEHCTBA, PAaBHOCWIBHBIC YpaBHEHUS, O0JACTh ONpeneseHUs
ypaBHEHHs (HEpaBEHCTBA, CHCTEMBbl YPAaBHEHUH HII HEPABEHCTB);

e pemaTh JTUHEHHbBIC YPAaBHEHUS U YPAaBHEHHSI, CBOJIUMBIE K JIMHEHHBIM C TIOMOIIBIO TOX/IECTBEHHBIX MPe00pa30BaHMii;

e peaTh KBaIpaTHBIC YPAaBHEHUS U YPAaBHEHHsI, CBOJIMMBIE K KBAJIPATHBIM C TIOMOIIBIO TOXK/IECTBEHHBIX ITPEOOpA30BaHUML;

® pemiath IPoOHO-JIMHEWHBIC YPaBHEHNUS,

e pemaTh MPOCTeHIITNe HPPAITMOHAIEHBIC YPABHEHUS,

e pemaTth ypaBHEHHs BHJA ;

® peraTh ypaBHEHHS CIIOCOOOM pa3jioKeHUsI HA MHOKUTEIN U 3aMEeHBI TIEPEMEHHO;

® HCII0JTb30BATh METO MHTEPBAIOB JIJISl PEIICHUS [ENBIX M IPOOHOPAITMOHAIEHBIX HEPABEHCTB;

e pemraTh JMHEHHbBIC YPAaBHEHUSI U HEPABEHCTBA C MTapaMeTpaMu;

® pelraTh HeCJIO)KHbBIE KBaJIpaTHBIC YPaBHEHUS C MapaMeTpoOM;

® peIraTh HECIO)KHBIE CUCTEMBbI JIMHEHHBIX YPaBHEHHI C ITapaMeTpaMu;

® pelraTh HECIOKHBIC YPAaBHEHHUS B IEJIBIX YUCIIAX.

B noBceHEBHOM KU3HU U IIPU U3YYEHUU APYIHX IPEAMETOB!

® COCTaBJISATh U PEIIATh JUHENHHBIC U KBAJPATHbIE YPAaBHEHMsI, yPAaBHEHUS, K HUIM CBOASIIUECS, CUCTEMbl JIMHEMHBIX yPaBHEHUH, HEPABEHCTB IIPU PEILICHUH
3aja4y ApYrux y4eOHbIX IPEIMETOB;

® BBINIOJHATH OLIEHKY NPaBAONOA00Ms pe3ysIbTaTOB, NOJY4YaeMbIX MPHU PEIICHUH JUHEHHBIX U KBAJPAaTHBIX YPAaBHEHUH M CHCTEM JIMHEWHBIX YpaBHECHUH U
HEpPaBEHCTB MPH PELICHUHM 3ajay APYTUX y4eOHBIX IPEIMETOB;

® BHIOMPATh COOTBETCTBYIOIINE YPaBHEHUs, HEPABEHCTBA WJIM MX CUCTEMBI Ul COCTABICHMS MaTeMaTHUECKOW MOJENH 3a/laHHON peabHON CUTyalluu WU
NPUKIIAHOM 3a1auu;

® yMETbh MHTEPIPETUPOBATH MOJYUECHHBINH NPHU PEIICHUU YPAaBHEHUS, HEPABEHCTBA UJIM CUCTEMBI PE3YJbTaT B KOHTEKCTE 33JaHHON pealbHOM CUTYallMH WIIH
IIPUKIIAJHON 3a/1a4uu.

DyHKUUH

e OnepupoBarh NOHATUAMU: (QYHKIMOHAIbHASA 3aBUCUMOCTb, (QYHKIUS, TpapuK (YHKLIUHU, CIIOCOObI 3aaHus (PyHKLUUHU, apryMEeHT U 3HadeHue (PyHKLUH,
00acTh omnpeaeneHusl 1 MHOKECTBO 3Ha4eHUN (YHKLUUU, HYIH (PyHKIMH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKLIMH, YETHOCTH/HEUETHOCTD
byHKINH;

® CTPOUTH rpauKU JTMHEHHOHN, KBapaTHUHOHN (QyHKIMI, 0OpaTHON MPONOPLUUOHATBHOCTH, PYHKIMH BUJa: kyaxb=++,yX=,3yX=3yX=,yX=;

® Ha IpuMepe KBaJpaTHUHON (HYHKIMH, UCIIOIB30BaTh MpeoOpa3oBanus rpaduka ¢pynkuuu y=f(x) s nocrpoenus rpapuxos pynkuuit y afkx b c ;

® COCTABIIATh YPABHEHUS MPSAMOU 110 3aJaHHBIM YCJIIOBHUAM: IIPOXOAIICH Yepe3 ABE TOUKH € 3aJJaHHBIMU KOOpAUHATAMU, IIPOXOAAILEH Yepe3 NaHHYI0 TOUYKY
U MapajuIeJIbHOM TaHHOU IIPSMOi;

e 1iccie1oBaTh (GYHKIUIO O e€ rpaduky;
® HaXOJUTh MHOXECTBO 3HAUCHHMN, HYJIH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA, MOHOTOHHOCTHU KBaJ[paTHYHON (DYHKIIUY;



® OIEPUPOBATH MOHATUSMU: TIOCIEAOBATEIHHOCTh, apU(PMETHIECKAsT IPOTPECCUS, TEOMETPUYECKAs TIPOTPECCHS;

e peraTh 3a/1a41 Ha apUPMETUIECKYIO H TEOMETPUUECKYIO IIPOTPECCHIO.

B noBcenHeBHOM XU3HU U IPU U3YUEHUU APYTHUX MPEAMETOB:

® WJTIOCTPUPOBATH C IOMOMIBIO TpaduKa peaTbHYI0 3aBUCUMOCTD MJIH MPOIIECC TI0 UX XapaKTePUCTHKAM;

® JICIIOJIH30BaTh CBOMCTBA M rpadyK KBAIPaTUIHONW (DYHKIIUU NIPH PEIICHUH 33734 U3 APYTUX YICOHBIX TPEIMETOB.

TexcToBBIE 3a7a4H

e PemiaTh IpOCTHIE U CIIOKHBIC 33/1a4U PA3HBIX TUIIOB, a TAKXKE 3a/1a4d MOBBIIICHHONW TPYIHOCTH;

® JICII0JIB30BATh Pa3HbIC KPaTKUE 3aMUCH KaK MOJIEIM TEKCTOB CJIOKHBIX 3a/1a4 JJIsl IOCTPOCHUSI IOMCKOBOM CXEMBI M PEIICHUS 3a]1a4;

® pPa3IM4aTh MOJIENbh TEKCTA U MOJIETh PEIICHUS 337a4i, KOHCTPYHPOBATh K OJIHOM MOJIETTU PEIICHUS HECTIOKHOM 3a1auM pa3HbIe MOJIEJIM TEKCTa 3aJ1a4H;

® 3HATh U MMPUMEHATH 00a CrIoco0a MOUCKa pelIeHus 3a1a4 (0T TpeOOBaHMS K YCIOBUIO M OT YCIOBUS K TPeOOBAHUIO);

® MOJIETTUPOBATh PACCYKICHUSI TIPU MIOUCKE PEIIEHUS 3a/1a4 C TIOMOIIBIO Ipad)CXeMBbl;

® BBHIJICIIATH ATAIlbl PEIICHUS 3a/1a4U U COJICpKAHUE KaXKIO0TO ATara;

® YyMETh BBIOMpATh ONTUMAIBHBIA METOJ| PEIIESHHUs 33aJladl M OCO3HABaTh BHIOOP METOJIa, pacCMaTpUBATh PA3IMYHBIE METOJIbI, HAXOJAUTh Pa3HbIC PEIICHUS
3aJ1auM, €CJIM BO3MOXKHO;

® AaHAIM3UPOBATh 3aTPYTHEHUS MPU PEIICHUH 3a/1a4;

® BEITIOJIHATH Pa3IMUHBIC MPEe0Opa30BaHus MIPEIJIOKCHHON 3a/1a4l, KOHCTPYHUPOBATh HOBBIC 33/1a4d U3 JIAHHOM, B TOM YKCJIe OOpaTHBIC,

® UHTEPIPETUPOBATH BEIYUCIUTEIBHBIE PE3YIHTATHI B 33]1a4€, UCCIIEA0BATh MOJyUYEHHOE PEIICHUE 3a/1a4H;

® aHAIM3UPOBATh BCEBO3MOXHBIE CHUTYyallMd B3aMMHOTO PACIOJIOKEHHS IBYX OOBEKTOB M M3MEHEHHE UX XapaKTEPUCTUK MPU COBMECTHOM JBHKEHUU
(ckopocCTb, BpeMsi, pacCTOSIHME) MPU PEUICHUH 3a/1a4 Ha JBUKEHHE IBYX OOBEKTOB KakK B OJHOM, TaK U B IPOTUBOTMOJIOKHBIX HANPABICHUSIX;

® JiCCIIeZIOBATh BCEBO3MOXKHbBIE CUTYAIMH MPU PEUICHUH 3a/1a4 Ha JBUKEHHE M0 PEeKe, pacCMaTPUBATh pa3HbIe CUCTEMbI OTCUETA;

e pemiaTth pa3HOOOpa3HbIE 3aaUl «HA YacTUy,

e pemiath ¥ 00OCHOBBIBATh CBOE pElICHHE 337ay (BBLACISATH MaTeMaTHYECKYI0 OCHOBY) Ha HaXO0K/IEHHWE YacTH YMCIAa U 4YMCia MO €ro 4acTH Ha OCHOBE
KOHKPETHOTO CMBbICIIa ApoOu;

® 0CO3HaBaTh U OOBSICHATH WACHTUYHOCThH 33/1a4 Pa3HbIX TUIIOB, CBSI3bIBAIOIIMX TPH BEIUYMHBI (Ha paOOTy, HA MOKYIKH, HA JABHXKEHUE). BBLACIATH STHU
BEJIMYHMHBI U OTHOLICHUSI MKy HUMU, IPUMEHSITh UX MPU PELICHUH 33/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 3a/1a4 YKA3aHHBIX THUIIOB;

® BJIaJIETh OCHOBHBIMU METOJIAMU PELICHH 337a4 Ha CMECH, CIIaBbI, KOHIIEHTPALIUU;

e pemiath 3a/1a4¥ Ha MPOLEHTHI, B TOM YHCIIE, CIIOKHBIE MMPOLIEHTHI ¢ 000CHOBAHUEM, HCTIONB3Ys Pa3HbIe CIIOCOOBI;

e pemiaTh JOTUYECKHUE 33/1a4l Pa3HBIMU CIOCO0aMU, B TOM YHCIIE, C ABYMs OJIOKaMU U C TpeMs OJJOKaMU JaHHBIX C TOMOIIbIO Ta0JIHIL;

e pemiaTh 3a/1a4M M0 KOMOMHATOPUKE U TEOPHH BEPOSITHOCTEH Ha OCHOBE MCIOJIB30BaHUS U3YUYEHHBIX METOJIOB U 000CHOBBIBATDH PEILICHUE;

e pemiaTh HECJIOXKHBIC 33/]a4l [0 MAaTEeMaTUYECKON CTATHCTHUKE;

® OBIIA/IETh OCHOBHBIMU METOJIaMU PEIICHUS CIOKETHBIX 3a/1a4: apudMeTudeckuii, anredpandeckuii, mepedop BapuaHTOB, TEOMETPHUECKUN, Tpa@UUecKuid,
MIPUMEHATh UX B HOBBIX 10 CPABHEHUIO C U3YUCHHBIMU CUTYyalluaX. B MoBceIHEBHOM KU3HU U MPU U3YYEHUU APYTUX MPEAMETOB:

® BHIICTISITH MPH PEIICHUM 3a7a4 XapaKTepUCTHUKU paccMaTpUBAaeMOMW B 3ajadye CUTYallUH, OTIMYHBIC OT PEAbHBIX (T€, OT KOTOPHIX aOCTParupoOBaIKCh),
KOHCTPYHPOBATh HOBBIE CUTYAllUU C YUETOM TUX XapaKTEPUCTHUK, B YACTHOCTH, IPU PEIICHUH 3a]]a4 Ha KOHIIEHTPALlUH, YYUTHIBATh IJIOTHOCTH BEILECTBA;

e periaTh U KOHCTPYHPOBATH 337]a4l HAa OCHOBE PACCMOTPEHUS pealbHBIX CUTYallUl, B KOTOPBIX HE TPeOyeTCs TOUHBIN BBIYUCIUTEIBHBIN Pe3ylbTaT;

® pellaTh 3a/1a4u Ha JBMKEHUE TI0 PEKe, pacCMaTpUBas pa3Hble CUCTEMBI OTCUETA.



CraTncTHKa M TeOpHUsi BEepOATHOCTEH

e OnepupoBarh MOHATHUAMH: CTOJIOYATHIE U KPYrOBBIE AMArpaMMbl, TAONUIBI TAHHBIX, CpeJHee apru(mMeTHieckoe, Mearuana, HanOoJblliee U HauMEHb IIee
3Ha4YeHUs1 BEIOOPKH, pa3Max BBIOOPKH, TUCTIEPCHS M CTAaHAAPTHOE OTKJIOHEHHUE, CydaiiHast U3MEHYHBOCTH;

e 13BJIEKATh HH(POPMAIUIO, IPEICTABICHHYIO B TA0NMIAX, HA qUarpaMMax, rpadukax;

® COCTaBIATH TAOJHIIBI, CTPOUTH JHArPaMMBbI U Ipa)MKy Ha OCHOBE JIAHHBIX;

® OIIEepUPOBATh MOHATUAMU: (PaKTOpHAJ YUCIIA, IEPECTAHOBKU U COUYETaHUs, TpeyroibHUK [lackans;

® IPUMEHSTH MPABUIIO MPOU3BECHUS TPH PEIICHUH KOMOMHATOPHBIX 3a/1a4;

® OINEPUPOBAThH MOHATHUAMU: CIyJalHBIN OMBIT, CIy4aiiHBI BHIOOP, HCIBITAHKE, DIIEMEHTAPHOE CIy4ailHOe COOBITHE (MCXOM), KIACCHUECKOE OTpe/IeIeHue
BEPOSITHOCTH CITy4allHOTO COOBITHS, OTIEpalliy Ha/l CIIy4aliHBIMU COOBITUSAMU;

® MIPEe/CTaBIATH HH(POPMALIMIO C TIOMOIIBbIO KPYTroB Dilniepa;

e peulaTh 3a/1a4 Ha BHIYMCIICHUE BEPOSITHOCTH C MOACYETOM KOJIMUYECTBA BAPUAHTOB C MOMOIIBI0O KOMOMHATOPUKH.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IPEIMETOB!

e U3BJIEKaTh, HHTEPIIPETHPOBATh U MpeoOpa3oBbIBaTh MH(GOPMAIMIO, IPEJCTABIECHHYIO B TabIUIaX, Ha AUarpaMMax, rpadukax, OTpa)Karoulylo CBONCTBa U
XapaKTEPUCTUKH peabHBIX MPOLIECCOB U SIBICHUN;

® OTPEJIENATh CTATUCTHUECKHE XapaKTEPUCTUKU BHIOOPOK MO TalIMIIaM, TuarpaMMam, rpadrukam, BHIIIOJIHATh CPAaBHEHHE B 3aBUCUMOCTH OT LIETTU PELICHUS
3a]1a4u;

® OLIEHUBATh BEPOATHOCTh PEAIbHBIX COOBITUI U SBICHUM.

HcTtopust MaTeMaTHKH

e XapaKkTepu30BaTh BKJIA/l BbIIAIOIINXCA MAaTEMAaTHKOB B Pa3BUTHE MAaTEMaTHKHU U MHBIX HAyYHBIX 00JIaCTEH;

® [IOHUMAaTh POJIb MaTEMAaTHKH B pa3BuThH Poccun.

Metoabl MATEMAaTHKH

e lcnions3ys u3ydeHHbIE METOIBI, IPOBOAUTH JOKA3aTEJIbCTBO, BBIIIOJIHATH OIIPOBEPIKEHUE;

® BHIOMpATh N3YYEHHbBIE METO/Ibl U X KOMOMHALIMY JUISI pEILIEHHUs] MaTeMaTU4YECKUX 3a1a4;

® 1ICII0JIb30BaTh MATEMAaTUYECKUE 3HAHMSI ISl OTUCAHMS 3aKOHOMEPHOCTEN B OKPYKAIOLIEH NEHCTBUTENBHOCTH U IPOU3BEACHUAX UCKYCCTBA;

® [IPUMEHSATH IIPOCTEHUIINE IIPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHOKOMMYHHUKALMOHHBIE CUCTEMBI IIPY PEIIEHUN MaTEMaTUYECKUX 3a]ad.

Coaep:xkanue yueOHOro npeamera «Aiaredpa» 7 —9 kiaccoB

Yucaa. PanmonaabHble 4uMciaa MHOXECTBO paluOHAJIbHBIX YHUCCIIL. CpaBHeHI/Ie palluOHAJIBbHBIX YHCCIIL. HeﬁCTBHH C paluOHAJIBbHBIMH YHCJIAMH.
Hpe,Z[CTaBJ'ICHI/Ie paiuoOHaJIbHOI'O YrCjia HGCHTHHHOﬁ ,HpO6LIO.

praunona.ﬂbﬂme yucaa Iloasarue HppauOHAJILHOTO YHCJIA. Pacno3naBanue HUppallUOHAJIBHBIX YHCCIIL. HpI/IMepH JA0Ka3aTCJIbCTB B anrere.
I/IppaHI/IOHaJIBHOCTB ypcna 2 . HpI/IMeHCHI/Ie B I'COMCTpPUH. CpaBHeHI/Ie HppaluOHAJIbHBIX YHUCCIIL. MHOKECTBO JCMCTBUTEIBHBIX YHCEN.

ToxnecrBenHble mnpeodpa3oBaHusi YmciaoBble M OyKBeHHbIe BbIpaskeHMs BpipaxeHue ¢ nepeMeHHoO#. 3HaueHue BelpakeHud. llomcraHoBka
BBIPAKEHUI BMECTO NEPEMEHHBIX.



Leable Bbipa:keHusi CTeneHb ¢ HATypaJbHBIM TOKa3areneM M e€ cBoicTBa. IIpeoOpazoBaHMs BBIpAXXEHUH, COMAEpXKAIIUMX CTENEHH C HATypaJbHBIM
nokasareneM. OgHOWwIEH, MHOrouwieH. JleMcTBHS ¢ OJHOYIEHAMM M MHOTOYIEHAaMM (CJIO0XEHHE, BbIUMTAHUE, YMHOXKeHHue). PopMyibl COKpALIEHHOIO
YMHOCEHHUS: pa3HOCTh KBAJIpaToB, KBaJpaT CYMMBI M Pa3HOCTU. Paszno)keHHe MHOrouJIeHa Ha MHOXXHTENH: BBIHECEHHE OOIIEro MHOMKHUTENS 32 CKOOKH,
IpyNIUPOBKa, IpUMEHEHUE POopMyI COKpaEHHOro YMHOKeHH. KBagpaTHbII TpEXWICH, pa3oKeHHe KBaAPAaTHOTO TPEXUWIECHA HAa MHOKUTEIH.

/lpoOHo-pannoHa/JbHbIe BbipaxeHusi CreneHb ¢ LenblM nokazateneM. [IpeoOpasoBaHue ApOOHO-JIMHEHHBIX BBIPAKEHHUM: CIIOXKEHHE, YMHOXKEHUE,
nenenne. Anrebpamdeckas apoOb. JlomycTumbie 3HAYEHHUS! MMEPEMEHHBIX B JIPOOHO-pAIlMOHAIBHBIX BhIpaxkeHUsx. CokpallneHue anreOpandeckux IpooOeil.
[IpuBenenue anredpanyeckux ApoOelt k oOmeMy 3HameHarteno. JlelcTBusi ¢ anreOpandecKuMH JpOOSIMU: CIIOKEHHME, BBIUMTAHUE, YMHOXKEHHE, JICJICHHE,
BO3Be/IeHUE B cTeneHb. [IpeoOpazoBanne BhIpaXeHUH, COJIEPKAMX 3HAK MOIYJIS.

KBanpaTnble kopHu ApudmeTnueckuil KBaapaTHbI KOopeHb. IIpeoOpazoBaHue BhIpaXKEHUH, COIAEpXKAIIMX KBAaJApaTHbIE KOPHU: YMHOXKEHUE, JIEJICHHE,
BBIHECEHHE MHOKUTEIS U3-110J] 3HAKa KOPHS, BHECEHHE MHOXHUTEJS 101 3HAK KOPHSI.

YpaBHenusi u HepaBencTBa PaBencrBa UncinoBoe paBeHcTBo. CBOMCTBA YHCIOBBIX PABEHCTB. PaBEHCTBO C mepeMeHHOM.

YpaBuenus [lonstue ypaBHeHUss U KOpHs ypaBHeHHs. [IpencTaBieHue O paBHOCHIBHOCTH ypaBHeHui. OOnacTb ompeneneHus ypaBHeHUs (00JacTh
JOTTYCTUMBIX 3HAYCHHU I TIEPEMEHHOM).

JInHeiliHOe ypaBHEHHE M ero KOpHHM Penienue nMHEHBIX ypaBHeHUN. JInHelHOe ypaBHEHUE ¢ mapameTpoM. KonnuecTBo KOpHEW JTMHENHOTO ypaBHEHUS.
Pemienne nuHEeHBIX ypaBHEHUM C TapaMETPOM.

KBaaparnoe ypaBHenue u ero kopuu Ksanparueie ypaBHeHus. HenoisiHbie kBagpaTHble ypaBHEeHHs. [IMCKpUMUHAHT KBaJpaTHOTO ypaBHeHus. @opmyna
KOpHeW KBajapaTHOTO ypaBHeHus. Teopema Buera. Teopema, obpatHas Teopeme Buera. Pemenue kBaapaTHBIX ypaBHEHH: HCTOJIb30BaHUE (POPMYIIBI IS
HaxO0XXJIHUs KOpHEH, rpadudecKuii METO | pEIIeHHs, pa3JIoKEHINE Ha MHOKUTENH, TT0100p KOPHEH ¢ UCIOJIb30BaHneM TeopeMbl Buera. KonmdecTBo kopHei
KBaJIpaTHOTO YpaBHEHHUS B 3aBUCHMOCTH OT €ro AMCKpUMHUHAHTa. bukBajgpaTHble ypaBHEHHS. YpPaBHEHMs, CBOAMMbBbIE K JUHEHMHBIM M KBaJpaTHBIM.
KBanparHble ypaBHEHHS C TapaMETPOM.

JlpoOHO-panmoHabHbIe ypaBHeHHMsi PenieHue mpocTedmux ApoOHO-TMHEHHBIX YypaBHEHUU. PemieHue apoOHOpanMOHAIBHBIX ypaBHEHUH. MeTonbl
pelIeHrs YpaBHEHUI: METOAbI PaBHOCWIIBHBIX MpeoOpa3oBaHUil, METO 3aMEHBI NEPEeMEHHOM, Tpaduueckuii Meto. Vcnonabp3oBaHue cBOWCTB QyHKIUN mpu

peuienuu ypaBHeHuil. [Ipocreiiiie uppannoHanbHble ypaBHEHHS BUAA . YPaBHEHUS BUJIA N X @ = . YpaBHEHUS B LEJbIX YHCIaX.

Cucrembl ypaBHeHHl YpaBHEHHE C ByMs IepeMeHHbIMU. JIMHeHOe ypaBHeHUE ¢ IByMs nepeMeHHbIMU. [IpsiMas kak rpadudeckas UHTEpHpETaIHs
JUHEIHOrO ypaBHEHHUsA C JOByMs mnepeMeHHbIMU. [loHsATHE cucTeMbl ypaBHeHUi. Pernenuwe cuctembl ypaBHeHUH. METObI pelIeHUs CHUCTEM JIMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU: rpadUuecKuii METO 1, METO/ CIIOKEHUsI, METO MOACTaHOBKU. CHCTEMBI TUHEHHBIX YPAaBHEHUH C TTapaMeTPOM.

HepaBeHCTBa Yucnosbie HCPABCHCTBA. CBoiicTBa YHMCIIOBBIX HCPaBCHCTB. HpOBepKa CHIpaBCJIMBOCTH HCPABCHCTB IIpU 3aJldHHbIX 3HAUYCHUAX
INCPECMCHHBIX. HepaBeHCTBO C HCpCMCHHOﬁ. CTpOFI/Ie H HCCTPOruc HCPABCHCTBA. OOmactb OIIPCACIICHUA HEPAaBCHCTBA (O6J'IaCTL JAOIIYCTUMBIX 3HAYEHH I
nepeMeHHoﬁ). Pemenne nmuHEeHMHBIX HCPABCHCTB. KBaI[paTHOC HCPABCHCTBO M €ro pCIICHUS. Pemenue KBaJApaTHBIX HCPABCHCTB: HCIIOJIb30BAHUC CBOMCTB U
Fpa(bHKa KBaI[paTI/I‘-IHOI\/’I (bYHKLII/II/I, MCTOJ MHTCPBAJIOB. 3anuch pelieHus KBAAPATHOI'O HCPABCHCTBA. Pemienue nensix u ,[[pO6HO -palluOHAJIbHBIX HECPABCHCTB
MCTOAOM HHTCPBAJIOB.

Cucremsl HEPpaBCHCTB Cucremsbl HCPAaBCHCTB C OJIHOM HepeMeHHOﬁ. Pemienne cucrem HCEPAaBCHCTB C OJHOH HepeMeHHOﬁZ HHHeﬁHBIX, KBaJApaTHBbIX.
I/I306pa)KCHI/Ie pemieHud CUCTCMbBI HCPABCHCTB Ha YHCIOBOM HpﬂMOfI. 3amuch peuicHus CUCTEMbI HCPABCHCTB.



®yukuun Ilonsitue pynkumum JlexapToBsl KOOpAUMHATHI HA IUIOCKOCTU. DOpPMUPOBAHME IIPEACTABICHUM O METAIPEAMETHOM IOHATHU «KOOPAUHATHD.
CrniocoOb! 3amanus QyHKUMN: aHANIUTHYECKUH, Tpaduyeckuii, Tabnuunbiid. ['paduk ¢pynkuuu. [Ipumepsr GyHKIMI, MOTydyaeMbIX B IPOIECCe MCCISTOBAHMS
Pa3IMYHBIX PEATbHBIX MPOLIECCOB U pEIIeHus 3a1ad. 3HaueHue (GyHKuuu B Touke. CBoiicTBa (QyHKIMIT: 00JaCcTh ONpeaeNeHHsI, MHOXKECTBO 3HA4YCHUH, HYJIH,
MPOMEKYTKHA 3HAKOTIOCTOSIHCTBA, YETHOCTH/HEUETHOCTh, MPOMEXKYTKH BO3pacTaHUs W yObIBaHWsA, HauOOJbIlIee W HAaWMEHbIIEe 3HadyeHus. lcciemoBaHue
¢bynkuuu o e€ rpaduky. Ilpeacrasienne o6 acumnrortax. HempepsiBHOCTh yHKIMU. KycouHo 3amannbie (hyHKINH.

Jluneiinas ¢ynxuus CpoiictBa u Tpaduk JMHEHHOW (QyHKIHH. YTI0BOH Ko3(hdumment npsmoil. Pacmonoxenue rpaduka nuHeHOW (QyHKIMH B
3aBHCUMOCTH OT €€ yrioBoro kodddumumenta m cBobomgHoro wieHa. Haxoxnenwe xoddhduimeHToB NMHEHHONW (YHKIMM TIO 3aJaHHBIM YCIIOBHUSM:
IIPOXOKACHHE NMPAMOM Yepe3 ABE TOUKH C 33JaHHBIMHU KOOPAVMHATAMM, IIPOXOKIACHUE MPSIMON Yepe3 JAHHYIO TOUKY U NapaJUIeIbHOW JaHHOM IPSIMOU.

KBagpaTnunas ¢ynkuusi CpolictBa M rpapuk KBajgpaTHYHOW (yHkuuu (mapabona). Iloctpoenue rpaduka KBagpaTUYHOW (PYHKIHMHM 1O TOYKaM.
HaxoxnaeHnue Hysnei kBagpaTtndyHoW QyHKIIUN, MHOXKECTBA 3HAUEHUH, TPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, TPOMEXYTKOB MOHOTOHHOCTH.

OOpaTHasi nponopuuoHaibHOcTh CBoiicTBa ¢yHkuuu k y x = . I'unepOona. I'papuku pynkuuit. [Ipeobpazopanue rpaduka pynkuuu y fx = () mus
nocTpoeHus rpaduxkos pynkuuii Buna . ['paduku pynkuuii k .

ITocsienoBaTeqbHOCTH M NpOrpeccuu YucaoBas Mocaen0BaTEIbHOCTD. [IpuMepsl YMCIIOBBIX MOCIEN0BATENBHOCTEN. beCKOHEUHBIE TOCIEI0BATEIBHOCTH.
Apudmernueckas nporpeccust u e€ cpoiictBa. ['eomerpuueckas mporpeccus. @opmyna oOmiero ujgeHa U CyMMbl N MEPBBIX WIEHOB apU(pMETHUYECKON U
r€OMETPHUUYECKON Mporpeccuil. Cxoasmascs TeoMeTpruiecKas Iporpeccusl.

Pemenne TexcToBbIX 3a1a4 3anauum Ha Bce apudmeruyeckue aeiicTBHA PelieHne TEKCTOBBIX 3a/1au apudmeTHueckuMm crocodom. Mcmonb3oBaHue
Ta0JIMLI, CXEM, YEePTEXEH, IPYTUX CPEJICTB MPEACTABICHUS JAHHBIX NIPH PELLICHUH 3aauu.

3agaun Ha JBUHIKeHHe, Pa0oTy M MOKYNKH AHajin3 BO3MOXHBIX CHUTYAI[Mii B3aUMHOTO PACIIOJIOKEHHSI OOBEKTOB NPU WX JIBUKCHHUH, COOTHOIICHHS
00BEMOB BBITIOTHSAEMBIX PAOOT IIPU COBMECTHOM padoTe.

3agaum Ha YacTH, A0JIM, NPOUeHTHhl PemieHne 3a7auy Ha HAXOXKJEHUE YaCTH YHCIAa U YUCHA MO ero yactu. PemieHue 3amay Ha NMPOLEHTHI M JOJH.
[IpumeHeHue nponopuUuii Ipy pelIeHu  3a1a4.

Jloruueckmue 3agavau Pemenne nornueckux 3ajaa4. Pemenne normyeckmnx 3aJa4 C IOMOIIBIO Fpa(bOB, Ta6J'II/IH.

OcHoBHbIE MeTObI pellleHHus] TEKCTOBBIX 3a/4au: apudmernyeckuid, anreOpanueckuid, nmepedop BapuaHTOB. [lepBUuUHBIE MpeNCTaBICHUS O JPYTUX
METO/1aX pelIeHus 3a/1a4 (reoMeTpruueckue u rpaduueckue MeTobl).

CraTucTuka u Teopusi BepositHocteii CraTucruka TabnuuHoe u rpaduyueckoe nmpeacTaBleHUe JaHHbIX, CTOI0YAThIe U KPYrOBbIE JHAarpaMMBbl, TpaQuKH,
MPUMEHEHHE JuarpaMMm M rpadukoB s ONMUCAHHS 3aBUCMMOCTEH pealbHBIX BEIMYWH, M3BJIeUeHHE MHGPOpMAIMM M3 TaONHIl, JUarpaMm U rpaduKoB.
OnucarenpHble CTAaTUCTUYECKHE MOKAa3aTeNIM YHUCIOBBIX HAOOPOB: cpelaHee apudmerhyeckoe, MeauaHa, HaumbOoJsblllee W HaWMEHbIIee 3Ha4YeHHs. Mepsl
pacceuBaHMs: pa3Max, AUCIEPCHs U CTaHgapTHoe OTkIoHeHwe. CiydaiiHas H3MEHYMBOCTh. V3MEHUMBOCTH MpH H3MepeHHsX. Pemaroiue mnpaBuia.
3aKOHOMEPHOCTH B U3MEHUYUBBIX BEJIMUNHAX.

Cayuaiinble co0biTust CiydaiiHble ONBITHI (9KCIEPUMEHTHI), J€MEHTapHbIe CilydaiiHble COOBITUS (MCXOJbl). BeposTHOCTH 31€MEHTapHBIX COOBITHIMA.
CoObITHS B CIIy4allHBIX KCIIEPUMEHTAaX U ONaronpusTCTBYIOLINE dJIeMEHTapHble cOObITHA. BeposTHOCTH ciydaiiHbIX cOOBITUI. ONBITH C PABHOBO3M 0KHBIMU
3JIEMEHTAapHBIMU cOObITUAMHU. Kitaccuueckue BepOsITHOCTHBIE OTBITHI C MCMOJIb30BAaHUEM MOHET, KyOukoB. [IpencraBieHune coObITHI C MOMOILBIO JUAarpaMM
Oinepa. [IpoTuBomnosioxxkHbele coObITHS, 00beIUHEHNE U TepeceueHre coObITui. I[lpaBuio cioxenus BepositHocTed. CiydaiiHblii BeIOOD. [IpencraBinenue



IKCIIEPUMEHTA B BUC JepeBa. HezaBucHMBbIE COOBITHS. YMHOKEHUE BEPOATHOCTEH HE3aBUCHMBIX cOObITHH. [locmenoBarenbHple HE3aBUCUMBIC UCTIHITAHUS.
[IpencraBieHre 0 HE3aBUCUMBIX COOBITUSX B JKU3HU.

JJieMeHTbl KOMOUMHATOPUKM [IpaBmiio yMHOXKEHUS, MepecTaHOBKH, (akTopuan uucia. CoueTanus u 4yucio coderanwii. @opMyna yucina codeTaHHUM.
Tpeyronsauk Ilackans. OnbITel ¢ OOJBIIMM YHCIOM PABHOBO3MOXKHBIX JIEMEHTApHBIX COOBITHI. BbIumciieHue BepoATHOCTEH B OMBITAX C NMPUMEHEHUEM
KoMOMHATOPHBIX popmyin. Mcnibitanus bepaymm. Yenex n Heyaada. BepostHocTH coObITHI B cepun HcTibITaHuil bepHym.

Cay4aiiHble BeJIMYMHBI 3HAKOMCTBO CO CIIy4alHBIMU BEJIMYMHAMHU HA IpPUMEpax KOHEUYHBIX JUCKPETHBIX CIy4yaillHbIX BeJWYMH. Pacnpenenenue
BeposATHOCTe. Matemarndeckoe oxunanue. CBOWCTBa MareMaTHYecKoro oxuiganus. [loHsarue o 3akoHe Oonpinmmx yucen. M3mepeHue BepOATHOCTEH.
[TpumeHeHne 3akoHa OOJBIINX YHCEN B COLMOJIOTHH, CTPAXOBaHHUH, B 3JPaBOOXPAaHEHIH, 00ECTIeYeHNH O€30IaCHOCTH HACEJICHHUS B UYPE3BBIYAH BIX CUTYAIHX.

Hcropusi mareMmaTnkn Bo3HUKHOBEHHE MaTeMaTHKU KakK HayKH, ATamnbl €€ pa3BuTua. OCHOBHBIE pa3ziesibl MaTeMaTUKU. Beigatomyecs MaTeMaTuku U UX
BKJIaJ] B pa3BUTUE HayKu. beCKOHEYHOCTh MHOKECTBA MPOCTHIX uncen. Yucna u AauHbl oTpe3koB. PanmonanbHble yucna. [lorpeOHOCTE B MppaliMOHANIBHBIX
yucnax. [kona [Mudaropa 3apoxaenue anredOpsl B Henpax apudmMeruxku. An-Xopesmu. Poxaenne OykBenHoit cumBonuku. [1.depma, ©. Buer, P. Jlekapr.
HcTopus Bompoca 0 HaxoxJaeHUH (POpMyN KOpHEH anreOpanueckux ypaBHEHHH crereHed, Oonbmmx 4etbipéx. H. Tapranss, x. Kapmano, H.X. AOens,
D.I'anya. [losBneHne mMeToa KOOPAMHAT, MO3BOJIAIONIETO MEPEBOAUTh MEOMETpHUYecKHe OO0beKThl Ha s3bIK anreOpbl. IlosiBnenue rpaduxoB ¢yHkimii. P.
Hexaprt, II. ®epma. Ilpumepsl pa3iauuHbiX cucteM koopauHat. 3aaaya Jleonapno Iluzanckoro (Pubonauum) o kponukax, yucia dubonHayuu. 3amada o
maxMaTHOW aocke. CXOOUMOCTh T€OMETPUYECKOM Mporpeccuu. ICTOKM Teopuu BEpOSITHOCTEN: CTpaxoBOE €0, azapTHbie Urpel. 1. @epma, b.Ilackans, .
bepnymu, A.H.Konmoropos. Ot 3emnenenus k reomerpuu. [ludarop u ero mromna. @anec, Apxumen. [lnaton u Apucrorens. [locTpoeHne mpaBUIIBHBIX
MHOTOYTroJIbHUKOB. Tpucceknus yria. Ksangparypa kpyra. Yiasoenue kyba. Wcropus umcna m. 3omotoe ceuenue. «Hauama» Eskmuma. JI Oiinep,
H.N.Jlo6aueBckuit. Mcropusi msroro mocrtynara. ['eomeTpuss U HCKycCcTBO. I'eoMeTpuyeckne 3aKOHOMEPHOCTH OKPY)KAIOIIEro Mupa. ACTpOHOMHUSA |
reomeTpusi. Yto m Kak y3Hamu AHakcarop, OparocheH u Apucrapx o pasmepax Jlynel, 3emnu u Connma. Paccrostaus ot 3emum go Jlyner m CosHia.
N3mepenune paccrosiuus ot 3emim 10 Mapca. Ponb poccniickux yu€HbiXx B pazButuu matemaruku: JI.Ownep. H.W.JloGauerckwmii, I1.JI.YUeOpimes, C.
Koanesckas, A.H.Konmmoropo. Marematuka B pazsutuu Poccuu: Iletp I, mikoma maTeMaTHYECKUX M HABUTAIIKUX HAyK, pa3BUTHE POCCHICKOTO (hioTa,
A.H.KpsuioB. Kocmuueckas nporpamma u M.B.Kenapi.

TemaTuveckoe MIIAaHMPOBAHUE.

7 xjacc
Ne Conepxanue (pa3aeJibl) Koa-Bo 4acos

1 JluneiHO€ ypaBHEHHE C OJTHOM MepeMEeHHOM. 15

2 Llenbie BRIpaXKEHUS. 50

3 OYHKIHH. 12

4 CucTteMbl TUHEHHBIX YPABHEHUH C IBYMS IEPEMEHHBIMH. 19

5 IToBTOpEHUE U cucTeMaTH3aIMs Y9e0HOTO MaTepuaa. 6

HUTOI'O | 102




8 kiacc

Ne Conepxanue (pasaeJibl) KoJs-B0 4acos
1 [ToBTOpenue 3
2 ParroHasbHbIE BRIPAXKEHUSL. 44
3 KBanparsbsle kopHHU. JleHiCTBUTEIbHBIE YHCIIA. 25
4 KBanpaTtHsie ypaBHEHUSI. 23
5) [ToBTOpeHme u crucremaTu3anus yaeOHOTO MaTepuaa. 7
HUTOI'O | 102
9 kaacc
Ne Conepxxanue (pa3aeJibl) KoJs-B0 4acos
1 HepaBeHncTaa. 20
2 KBanpatuanas pyHKIHSI. 38
3 DneMeHThl NPUKIIAJHOW MAaTEMaTHKH. 20
4 YucoBele MOCIEI0BATENLHOCTH 17
5 [ToBTOpEHME M cHcTeMaTH3alKs Y9eOHOTO MaTepuaa. 4
HUTOI'O | 99

U3MEHEHUWA 2019-2020 y4. roa

Pasznen «Tematnueckoe ruianupoBanue 7a,76 kiacc» paboueld mporpaMMbl y4eOHOTo npeaMeTa « AareOpa» U3J10)KUTh B HOBOM PeIaKIUu:

Ne Conep:xanue (pasaeJibl) Kos-Bo 4yacos
1 JluneliHoe ypaBHEHHUE C OJJHOU MTEPEMEHHOM. 15
2 [{enbie BBIpaKEHUS. 50
3 OYHKIHH. 12
4 CucreMbl TUHEHHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMH. 14
5 [ToBTOpEHUE M cHUcTeMaTH3alUs YIeOHOr0 MaTepuala. 2
HUTOI'O | 93

Paznen «Tematnueckoe rianupoBanue 8a,80,8B kiaccy» paboueit mporpaMmbl yueOHOTo npeameTa « Anredpay U3JI10KUTh B HOBOW peAaKIUu:

Ne Conepxanue (pasaeJibl) Koa-Bo 4acos

1 PannoHanbHbIe BRIPAKCHHUS. 44

2 KBanpatssle kopHU. JleiCTBUTENBHBIE YHCIIA. 25




3 KBanpaTtHsle ypaBHeHUSI. 22
4 [ToBTOpeHue u cucremaTu3anus yueOHOTO MaTepuaa. 2
HUTOTI'O | 93
Paccmotpeno cormacoBaHo ITpunsto Ilenarornueckum YTBepKAEHO
MeToAnYecKHM COBETOM IIKOJIbI COBETOM ILIKOJIBI NPUKA30M THUPEKTOpa
or «08» nexabps 2020 roma  IIporokomn Ne 3 or «10» nexkabps 2020 roma  ITpotokon Ne 1 ot «10» nexabpst 2020 roga Ne 193/01-02

N3MEHEHWA 2020-2021 yu. roa

Pa3nen «Tematnueckoe ruianupoBanue 8a, 80 kimace» paboyeil mporpaMMbl yueOHOTO mpeaMeTa « Anredpay H3JI0KUTh B HOBOW pellaKIIUu:

Ne Conep:xanue (pasaeJibl) KoJs-Bo 4acos
1 PanmionanbHbIE BRIpQKECHHUS. 43
2 KBanpartueie kopHu. J[elficTBUTENBHBIC YUCIIA. 22
3 KBanparueie ypaBHEHUSI. 26
4 IToBTOpEHME M crcTeMaTH3alus y9eOHOTO MaTepuaa. 7
HUTOTI'O | 98

Paznen «Tematnueckoe mianupoBanue 9a, 96,98 kinace» padbodeit mporpaMMbl yueOHOTo npeaMeTa « Aaredpa» U30KUTh B HOBOW pelaKIuu:

Ne Conepxanue (pa3aeJibl) KoJs-Bo 4acosn
1 HepaBencrna. 20
2 KBanparuunas ¢yHkims. 37
3 DJIEMEHTHI TPUKIIAJIHON MaTEMATUKH. 17
4 YucnoBble MOCICAOBATEILHOCTH 17
5 [ToBTOpEHUE U cucTeMaTH3aIMs Y9eOHOTO MaTepuaa. 4
HUTOI'O | 95

N3MEHEHWSA 2021-2022 yu. roa




Ne | Tema Peanuszanusi BocuTATEIbHOI0 MOTEHIINAIA YPOKA (BHABI M (POPMBI AeATEIHHOCTH) Konn4
pasaejia 4acoB
Aureopa 7 kiacc.
Jluneitnoe -MoOYXK/IeHHe 00YJaroIMXCs COOMI0NATh Ha ypOKe OOIIENPHHSITHIC HOPMBI MOBEJCHHS, MpaBiia OOIICHUs CO BCEMH YYacTHHKaMu oOpasoBarenmbHOro | 15
1 | YpaBHeHuE € Tporiecca, MPUHIMUIBI y4eOHOH TUCIUIUIMHEL 1 CaMOOPraHU3alliy Yepe33HaKOMCTBO U B IOCIienyonieM codioaenue «lIpaBui BHyTpeHHEro paciopsiKa
" | omHoOM 00y4aromuXcsi», B3AUMOKOHTPOJIb X CAMOKOHTPOJIb 00yJatoIIuXCsl;
EPEMEHHON -yCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOIIEHUI MEXIY YUHUTEIEM H €r0 YICHHKAMH, CIIOCOOCTBYIONIMX MO3UTHBHOMY BOCIIPHUSITHIO yJalllUMUCS TPEOOBaHMI
M Tpock0 ydWTENs uepe3 JKMBOH [HANOr, NPHUBICUCHHE MX BHUMAHHS K OOCYXKIaeMOH Ha ypoke MH(OPMALMHM, aKTMBHM3ALMIO MX To3HaBatenbHoil | D0
JEATENILHOCTH Yepe3 MCIO0Ib30BaHNE 3aHUMATENbHBIX 3JIEMEHTOB, HCTOPHUI N3 )KU3HU COBPEMEHHUKOB;
2. Henzre -ucnionibzoBanue VKT u AucTaHIMOHHBIX 00pa3oBaTeNbHBIX TEXHOJNOIMH OOydeHHs, O0ECHEeUYHMBAIOIINX COBPEMEHHBIE aKTUBHOCTH OOYYalOIIUXCS
BBIPAKCHHA (porpaMMBbI-TpeHaXKepPhl, TECTBI, 3a4eThl B AJIEKTPOHHBIX MPWIOKECHUSIX, MYIbTHMEANNHHBIC TPE3eHTAlNH, HAyYHO-NIONMYJISIpHbIE Nepenayd, (HIbMBIL,
o0yyJaroIue CaiThl, ypOKH OHJIAMH, BUICOJICKIINU, OHIAWH-KOH(PEPEHIHH U TIp. );
-IIPOBE/IEHUE YUEOHBIX (OJMMIMA/IBI, 3aHUMATENLHBIC YPOKU U MATUMHUHYTKHM, YPOK - JIEIOBas UIpa, YPOK — MyTEIIECTBUE, YPOK MACTEP-KIacC, YPOK- [ 12
UCCIICIOBAHUE | IP.);
-ACIIOJIL30BAHUE BOCIHUTATEIBHBIX BO3MOKHOCTEN COACpIKaHUA yqe6Horo npeaMera 4Yepe3 ACMOHCTpalUi0 JCTAM MPUMEPOB OTBETCTBECHHOIO,
IPaKAAHCKOTO TOBEICHUsS, IPOSIBJICHUS YEIOBEKONOOUS W J00pOCEpICYHOCTH, MEPEeBO]] COJIEPXKaHWS C YPOBHS 3HAHWI HA YPOBEHb JIMYHOCTHBIX
CMBICJIOB, BOCIIPHUSITHE [IEHHOCTEH Yepe3 MoAOOp COOTBETCTBYIONIMX TEKCTOB JUIS YTEHHMS, 331a4 JUIsl PEIIeHNs, MPOOIEMHBIX CHTYalMi U 00CYKICHUS B
3. | Dynkuun KJIacce, aHaJU3 TIOCTYIKOB JIFOJEH, UCTOpHil Cyneb, KOMMEHTapHU K HMPOUCXOMSIIMM B MHPE COOBITHSM, MCTOpPUYECKas CIIpaBKa «JIeHTa BpeMeHn»,
IpOBeJeHHE Y POKOB MY)KECTBa;
-IpUMEHEHHE Ha YPOKe HHTEPAKTUBHBIX ()OPM PabOThI yUammxcs:
IPYMIIOBON pabOTHI MM PabOTHI B Mapax, ¢ LeNblo0 00y4eHUs] KOMaHIHOH paboTe M B3aUMOACHCTBHIO C IPYTUMHM JIETbMHU, IOCTAHOBKHU OOLIeH nenu, A7
JOCTM)KEHHS KOTOPOH KaXKABIMIOKEH BHECTH MHIIMBHYaJIbHBIN BKIIAI, PACHpeeNICHUIO poJiel, pediiekcreil BKIIa/ia KaKIoro B 00K pe3ybTaT;
CHCTEMEL -UHUIMUPOBAHME M TIOAAEPHKKA HCCIEN0BATENbCKOM esATeNbHOCTH IIKONBHUKOB B paMKaxX pealu3alldd HMH HHAUBHIYalbHBIX M TPYIIOBBIX | 19
TTHHEHHEIX HCCIIEI0BATENBCKUX ITIPOEKTOB, YTO JAACT LIKOJBHHKAM BO3MOXKHOCTH IPHOOPECTH HAaBBIK CaMOCTOSITEIIEHOTO peIIeHuUs TEOPETHIECKON
4 ypaBHEHHiA ¢ npo0OJeMbl,  HaBBIK T'€HEPUPOBAHUS U 0()OPMIIEHHS COOCTBEHHBIX MAECH, HABBIK YBAXHTEIFHOTOOTHOLIEHHS K YY)KHM HzesiM, 0QOpMIICHHBIM B paboTax
" | mByms JPYTUX HCCIeRoBaTeIel, HABBIK MyOJIMYHOrO BBICTYIUICHHUS Iepen ayIuTOpHEH, apryMEeHTHPOBAaHHSA M OTCTAMBAHUS CBOCH TOUKH 3peHMs (ydacTue B
NEPEMEHHBIM | KOHKYPCaX, BHICTABKAX, COPEBHOBAHMSAX, HAYYHO-TIPAKTUMECKUX KOH(EpeHIMsX, (hopymax, aBTOPCKUEMYONMKAIMK B H3[IaHUAX BBILIE IIKOIBHOTO YPOBHS,
u aBTOPCKHE NPOEKTHI, H300pEeTeHH s, OMYIUBIINE O0IIECTBEHHOE OXO0PEHNUE, YCIIENTHOE IPOXOKACHHE COLUATIBHON U MPO(ECCHOHATBEHON IPAKTHKH).

Auredpa 8 kiacc.




-o0yXJIeHne 00yJaromuxcsi coONII0AaTh Ha ypoKe OOIIEIPUHATHIE HOPMBI MOBEICHMS, NPaBMiIa OOIIEHHUS CO BCEMHM YYacTHHKaMH oOpa3oBarelbHOro | 3
Tiporecca, MPUHIMUITEl y9eOHOH TUCIMILIMHBL 1 CaMOOPTaHNW3allMK Yepe33HaKOMCTBO U B TOCIeNytonieM codimoaeHne «lIpaBui BHYTpeHHET0 pachopsiaKa
00y4aromuxcs», B3aNMOKOHTPOJIb X CAMOKOHTPOJIb 00yJatoIIuXCsl;
-yCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUI MEXIY YUUTEIEeM M €r0 YICHHKAMH, CIIOCOOCTBYIONIMX MO3UTHBHOMY BOCIIPHSITHIO yJaIlllUMUCS TPEOOBaHMI
W TpOCHO Y4HTeNsl uepe3 >KMBOM JHaior, MpUBJIEYEHHE MX BHUMAaHUS K OOCY)KZaeMOH Ha ypoke MH(OpMAaluH, aKTUBU3AIMIO MX IO3HABATEIbHOMN
S. IToBTOpenue JIeSITeIbHOCTH Yepe3 HCIOIb30BaHNE 3aHUMATENbHBIX 3JIEMEHTOB, HICTOPHUI U3 JKU3HU COBPEMEHHUKOB;
-ucnionbzoBanue VKT # aucTaHIMOHHBIX 00pa3oBaTeNbHBIX TEXHOJNOIMH OOydeHHs, O0ECHEeUYHMBAIOIINX COBPEMEHHBIE AaKTUBHOCTH OOYYalOIIUXCS
(IporpaMMBI-TpeHaXKEpPhl, TECTHI, 3a4EThl B AJIEKTPOHHBIX MPWIOKECHUSIX, MYIbTUMEANNHHBIC TPE3eHTAlNH, HAYYHO-IIOMYJISIPHbIE Nepenayd, (HIbMBIL,
00yyJaroIue CalThl, YpOKH OHJIAMH, BUICOICKIINY, OHJIAHH-KOH(pEPEHINH U IIp. );
-TpoBe/IeHNe Y4eOHBIX (OJMMITHA/bI, 3aHUMaTElbHbIE YPOKH M MATHMUHYTKH, YPOK - JIEJIOBasi MIpa, YPOK — IyTEIIECTBUE, YPOK MacTep-KJiacc, YpOK-
UCCIIEIOBaHUE U JIp.);
-MCTOJI30BAHUE BOCITMTATENBHBIX BO3MOXKHOCTEH CO/Iep)KaHWsl y4eOHOro mpeaMera uepe3 JEMOHCTPAlWIO JIETSM IPUMEPOB OTBETCTBEHHOTO, 44
TPaXJJAHCKOTO TIOBEJCHUS, TPOSBICHHUS YEIOBEKONIOOMS M JOOPOCEpIeYHOCTH, IEPEBON COAEpKaHMS C YPOBHS 3HAHMH Ha YPOBEHb JIMYHOCTHBIX
CMBICJIOB, BOCIIPHUSITHE [IEHHOCTEH Yepe3 MoAOOp COOTBETCTBYIONIMX TEKCTOB JUIS YTEHHMS, 33124 JUIsl PEIIeHNUs], TPOOIEMHBIX CHTYalMi JUis 00CYKICHUS B
KJacce, aHajdu3 IMOCTYNKOB JIIOJeH, UCTOpPUM Cyned, KOMMEHTapuu K TIPOMCXOAANIMM B MHUpPE COOBITHSM, UCTOpUYEcKas crpaBka «JleHTa BpeMeHm»,
Pannonans IIPOBEJCHUE Y POKOB MYKECTBA;
6. | bre -IpUMEHEHNe Ha YPOKE HHTEPAKTUBHBIX (popM paboThI ydaruxcs:
BBIPKCHIA IPYNIIOBOI pabOThI WM PabOTHI B Mapax, C 1IENbI0 00y4eHUs] KOMaHAHON paboTe U B3aMMOJICHCTBHUIO C PYrHMMHU JIETbMH, TIOCTAHOBKH OOLIEH LIeNu, IS
JOCTHM)KEHHS KOTOPOM KaXKABIMIOKEH BHECTH MHIIMBHYaJIbHBIN BKIIAI, PACHpEeNICHUIO poJiel, pediiekcreil BKIa/ia KaKIoro B 00K pe3ybTaT;
-MHULMMPOBAHUE M TIOANEPIXKKA HCCIENOBATENbCKOM NEATENbHOCTH IIKOJBPHUKOB B pPaMKaxX pealu3ald HMMU HMHIUBHIYalbHBIX W TIPYIIOBBIX
UCCIIEZIOBATENIbCKUX IPOEKTOB, YTO JAACT IIKOJbHUKAM BO3MOMKHOCTb IPHOOPECTH HAaBBIK CaMOCTOSATEIBHOI O pelieHus TEOPETUIECKON
npoOneMbl,  HAaBBIK T€HEPUPOBAHMA U O(OPMIICHHS COOCTBEHHBIX H/EH, HABBIK YBa)KUTEILHOTOOTHOIICHHS K TYKHUM HIeaM, 0(OPMIICHHBIM B paboTax
Kaanparrere JpYruX HccienoBaTesel, HaBbIK MYOJIMYHOrO BBICTYIUICHHS IeEpel ayJuTOpHEH, apryMEHTHPOBAaHHMA M OTCTaMBaHHs CBOCH TOYKM 3peHus (ydacTHe B 25
7. KOP,HH' KOHKypCaxX, BBICTABKaX, COPEBHOBAHMSAX, HAYYHO-TIPAKTHIECKHX KOH(PEpPEeHIHAX, POopyMax, aBTOPCKHETYOIMKAMK B 3AAHUX BBIIIE HIKOJIBHOTO YPOBHS,
E;I;C;;ZI;:HB aBTOPCKHE NPOEKTHI, H300pEeTeHH s, OMYIUBIINE O0IIECTBEHHOE OXO0PEHNUE, YCIIENTHOE IPOXOKACHHE COLMATIBHON U MPO(ECCHOHANEHOM IPAKTHKH).
8 KsaapaTHbie 26
" | ypaBHeHUs
Auredpa 9 kiacc.
9 Hepasenct -no0yxaeHne 00yJaromxcsi cOONM0AaTh HA YPOKE OOIIEHPUHSATHIE HOPMBI MOBE/ICHHS, MPaBIiIa OOIICHHS CO BCEMH YJaCTHHKaMmu obOpaszoBatenbHoro | 20
' Ba Tporecca, MPUHIUIBI y9eOHOH AUCIUIUIMHBI 1 CaMOOPTraHU3aluy Yepe33HaKOMCTBO U B MOCHenyonieM cobmoaeHue «lIpaBuin BHYyTpeHHET0 paciopsaKa
KBagpatuu 00y4aromuxcs», B3aMMOKOHTPOJIb X CAMOKOHTPOJb 00yJarOIINXCS; 38
10. | Has -YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOLICHUI MEXAY YIUTEIEM H €r0 yICHHKAMH, CIIOCOOCTBYIONIMX MO3UTHBHOMY BOCIPHSTHIO yJalllUMUCS TPeOOBaHMI
QyHKIMSA U TPOCBO YUWTeNsl 4Yepe3 >KUBOW IHANIOT, NPHBICYCHHE WX BHUMAHHUS K 0OCYy)KZaeMoi Ha ypoke HH(OpMAIW, aKTUBH3AIMIO WX ITO3HABATEIHHOU
DIIEMEHTHI JIEATEIIBHOCTH YEPE3 UCIONb30BAHUE 3aHUMATENBHBIX 3JIEMEHTOB, HCTOPUI U3 KU3HU COBPEMEHHHUKOB; 20
MMPpUKIaHO -ucrions3oBaare KT u MUCTaHIIMOHHBIX 00pa30BaTENBHBIX TEXHOJOTMHA OOydeHHS, O00ECHeUMBAIONIMX COBPEMEHHBIE AKTHBHOCTH O0YYarOIINXCS
11. | & (IporpaMMBI-TpEHaXKEPHI, TECTHI, 3a4EThl B AJICKTPOHHBIX MPWIOKCHUSIX, MYIbTUMEANNHHBIC MPE3CHTAlNH, HAYIHO-TIOMYJISIPHbIE Nepenayd, (HIbMBI,
MaTeMaTvK 00y9aroIye CalThI, yPOKH OHIIANH, BUACOIEKIINH, OHIAKH-KOH(EPEHIIA 1 1p. );
Hu




-TIpOBEJICHUE YYCOHBIX (OJMMITHAIBI, 3aHUMATEIFHBIC YPOKU W TISTUMUHYTKH, YPOK - JeTIOBas Wrpa, YPOK — IYTEIIECTBHE, YPOK MacTep-Kiacc, ypok- | 17
HCCIICIOBAHUE U JIp.);

-HICIIONIb30BAHME BOCITUTATEIBFHBIX BO3MOXKHOCTEH COIEpKAaHUSA YYEOHOro MpemMeTra dYepe3 JAEMOHCTPAIMI0 JETSM IPUMEPOB OTBETCTBEHHOTO,
Tpa)XTaHCKOTO TOBEJICHUS, TPOSBIICHUS YEIOBEKOMIOOMS W JOOPOCEPICUYHOCTH, TEPEBOJ COACPKAHWSA C yPOBHSA 3HAHWH HAa YPOBCHb IJMYHOCTHBIX
CMBICIIOB, BOCIIPUATHE IIEHHOCTEH Yepe3 MoA00p COOTBETCTBYIONIMX TEKCTOB TS YTCHHUSI, 33144 JUIs PEIICHHUS, TTPOOIEMHBIX CHTYAITUH JUTS O0CYKICHUS B
KJIacce, aHAJIU3 ITOCTYITKOB JIFOJICH, WCTOPHHA cyned, KOMMEHTApHH K TPOUCXOAAIINM B MHUpPE COOBITHSM, HCTOpHYECKas crpaBka «JIeHTa BpeMeHm»,
NIpOBEIEHNE Y POKOB MYKECTBA;

12 ‘ucnoseie -IIpUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX (popM pabOTHI ydaruxcs:
' :ﬁ:ﬁgﬁgﬁaT TpynIoBoi paboTel WK paboThl B Mapax, ¢ LeIbl0 00ydeHUs KOMaHJHOW paboTe W B3aMMOIEHCTBHUIO C IPYTUMH JIETbMH, IOCTAHOBKHM OOIIEH e, JUIs

JOCTH)KEHHS KOTOPOH KaXKABIMIOKEH BHECTH MHIIMBHYaJIbHBIN BKIIa, pacipeeNIeHnIo poJiel, pediekcreli BKIaia KaXKIoro B 00N pe3ybTaT;
-UHUOUUPOBAHUEC W MOAJCPIKKa HCCHGI[OBaTeJ'IBCKOﬁ JACATCIIbHOCTH MIKOJBbHUKOB B paMKax peajiu3alvi HWMU HWHAUBUAYAJIBHBIX W T'PYHIIOBBIX
HCCIICAOBATCIIbCKUX MPOCKTOB, YTO JAaCT IIKOJbHHKaM BO3MOKHOCTb HpI/I06peCTI/I HaBbIK CaMOCTOATCIIBHOI'O peuicHus TeopeaneCKoﬁ
HpO6J'IeMH, HaBbIK T'CHECPUPOBAHUA U O(I)OpMJ'IeHI/IS{ COOCTBEHHBIX Hﬂeﬁ, HaBBbIK YBAXXUTCJIIBHOI'OOTHOIICHUA K YYKUM UACIAM, O(l)OpMJ'IeHHBIM B pa60Tax
Apyrux HCCJIeZ[OBaTeJIeﬁ, HaBbIK Hy6J'II/I‘{HOFO BBICTYIUICHUSA TIEPE] ay]lHTOpHeﬁ, APTrYMCHTHUPOBAHUA U OTCTaUBAHUA CBOEH TOYKHU 3pCHUA (y’-IaCTI/Ie B
KOHKYPCax, BBICTABKaX, CODEBHOBaHHSX, HAYYHO-TIPAKTUYECKUX KOH(pEPEHIIUIX, (hopyMax, aBTOPCKHEITyOIMKAIIMK B U3/IAHUSIX BBIIIE HIKOJIBLHOTO YPOBHS,
ABTOPCKHE MPOEKTHI, 1300pETEHU S, MOITYYHBIINE OOIECTBEHHOE 0100pEHH e, YCIIEITHOE MTPOX0XK/ICHHE COIHATBHON 1 MPO()ECCHOHAIBLHOM MPAKTHKH).

PaccmoTpeHno cormacoBaHo [TpunsTo IlemarorndeckumM COBETOM IIKOJIBI | YTBEPKIECHO  MPHUKA30M IUPEKTOpa

MeToaruuecKrUM COBETOM IIIKOJIBI ot 27 anpens 2023 roga [Tpotoxonm No§ |ot 28 ampernst 2023 roga Ne 109/01-02

oT 26 mas 2023 rona I[Ipotokos Ne 8

U3MEHEHWSA 2022-2023 yu. roa

Paznen «Tematnueckoe mianupoBanue 8a, 80,88 kiacc» padboyeit mporpaMMbl yueOHOTo npeamMeTra « Aiaredpa» U3I0KUTh B HOBOM peIaKIIUu:

Ne Conepxanue (pa3aeJibl) KoJs-Bo 4acosn

1 HOBTOpeHI/IC H CUCTCMaTHu3alus yqe6H0r0 MarTrcpurajia. 3

HUTOI'O | 98 gacos




OneHoYHbIe MATEPHAJIbI

7 KJaacc

KoHTponbHbIe paboTbl

KoHTponbHasa paGora N2 1

JIuHeHOe ypaBHEeHHWE C OAHOW NepeMeHHOM

BapuaHTt 1

Pemure ypasneHue:

1) 9x = 8 = 4x + 12; 2)9-T7(x+3)=5-4x.

B neppom amuke 6uu10 B 5 pas 6oabme 1610k, yeM o sropoM. Korjga us
EePBOro sIMKa B3sUIN 7 kr #6J10K, 2 BO BTOpOil obasuinn 5 Kr, TO B sH-
Kax 010K cTa10 1OpoBHY. CKOJIBKO KHJIOIPAMMOB S0I0K ObUIO B KAMKIOM
SUUKE cHAYAIA?

Pemnre ypasHeHne:

1) (8y —12)(2,1 + 0,3y) = 0; 2) Ix—(4x +3)=3x+ 2.

B nepseiit marazun 3aseaznn 100 kr xonder, a so Bropoit — 240 kr. Ilep-
BbIIf MarasuH mnpojasan exegHesHo no 12 kr konder, a Bropoil — no
46 kr. Yepes ckoibKO JHEH BO BTOPOM MarasuHe ocraHeTcs s 4 pasa MeHb-
e koHcer, ueM B nepBoM?

[Tpu kakoMm 3HaueHuH @ ypaBHeHue (a + 3)x = 12:

1) nmeer xopeHsb, paBHbIil 6; 2) ne umeeT KopHeit?

BapuaHt 2

Pemure ypasneHue:

1)bxr—-15=4x+11; 2)6-8(x+2)=3-2x.

B ¢yrHonbHOIl ceKIMM NEPBOHAYAIBHO 3aHUMANOCh B 3 pasa Goublie yye-
HHUKOB, 4eM B DackerbonbHoi. Korja B GyrOoNbHYIO CEKIMIO MOCTYIIHIIO
e 9 yueHUKOB, a B DacKeTOONBHYIO — 33 y4eHHKA, TO B CEKIUAX YIEHH-
KOB cTa10 nopoBHYy. CKOJBKO Y4EeHHKOB ObUIO B KamIOH CeKI[HH cHavYana?
Pemure ypaBHeHuUe:

1) (12 + 30)(1,4 = 0,7y) = 0; 2)9x - (bxr—4) =4x + 4.

Ilepsblit pabounii joixen 6bu1 naroTosuTs 95 eraneil, a sropoii — 60 ge-
Taneil. Ilepeeiil pabounil N3roTaBIMBAIL €KEJHEBHO 110 7 JeTaleil, a BTo-
poil — no 6. YHepes ckoibko jAHell nepsoMy pabdodeMy OCTAHETCS H3rOTO-
BUTL B 2 pasa GoJibme jeTaneil, yem Bropomy?

[Ipu kakoMm 3HaYeHHH @ ypasHeHHe (a — 2)x = 35:

1) umeer kopeHb, paBHbIN 5; 2) He uMeeT KOpHEH?

KoHTponbHana pa6ora N? 2

CreneHb ¢ HaTypanbHbIM NokasaTenem. OgHouYNEHbI.
MHorouneHbl. CnoXxeHne U Bbl4UTaHWEe MHOIO4/1IEHOB

BapuaHT 1

Haiijgure 3HaueHne BeIpaKeHus 3,5 - 25 _ g1,
ITpeacraBbre B BHJE CTENEHH BhIpaKeHHE:

i X (xfl 342
1) 20 - 2 2) 2% : 2%, 3) (a9, 1) 7)1*' .
[IpeobpasyiiTe BelpakeHHE B OJHOWIEH CTAHJAPTHOIO BUJA:

1) —-6a'b® - 5b* - a" 2) (=6m’n2)>.



ITpeacrasbre B BU/E MHOrOWIEHA CTAHJAPTHOIO BHJIA BbIPAKEHHE!
(6x2=5x+9) - (32 +x-=1T7).
Boeraucaure:

513 .1952 B 3T
T 2) (?) '(15)'

Yupocrure oipaxkenue 128x2y* (—%xy’ ) )

BmecTo 3BE3OYKM 3anMIIMTE TAKOH MHOrOWIEH, 4TOObI 00pPasoBaIoCh
TOXKJIECTBO:

(4x? = 2xy + y?) — (x) = 32 + 2xy.

Joxkaxure, yro 3Hayenue Bbipakenus (11n + 39) — (4n + 11) xparno 7
1pH JI060M HATYPAJIbHOM 3HAYEHUU 71.

H3BecTHO, uto 6ab’® = =7. Haiijure 3HaueHue BbIPAKEHUSI:

1) 18ab>; 2) 6ab'".

BapuaHT 2

Haiyiure 3Hauenue Boipaxkenus 1,5 - 21 — 32,
[TpeacraBbTe B BUjE CTENIEHN BbIPAKEHHE:

17 (318
1) a’ - a* 2) a’: a 3) (a’)%, 4) g &) Sf)l )

-
[IpeoGpasyiiTe BbIpAKEHUE B OJHOWIEH CTAHAAPTHOIO BUJA:
1) =37y - 4y, 2) (—4a®b)®.

IIpeacrasbre B BUIE MHOrOWIEHA CTAHJAPTHOIO BHJIA BhIPAKEHUE!
(5a® - 2a - 3) — (2a* + 2a - 5).
Bbrauciaure:

495 . 712 4\ (3
ATt = (7) '(13) '

3
Yupocrure Beipakenne 81x°y -(—%xygj :

BmecTo 3BE30MKM 3anMIMUTE TAKON MHOroWwIeH, 4roObl 06pa3oBaIoCh
TOXKAECTBO:

(5% = Bay = 9°) = (*) = %% + Bay.

Jokaxure, 4yTo 3HaueHue Boipakenus (147 + 19) — (8n = 5) kpaTno 6 npu
MOOGOM HATYPAJIbHOM 3HAYEHUU 7.

UssectHo, uro 4a*bh = —5. Haijure 3HaueHHe BbIPaXKEeHUsI:

1) =8a’b; 2) 4a®h°.



oW

KoHTponbHana pa6ora N2 3

YMHOXeHHWe ofHO4Y1IeHa Ha MHOro4YneH. YMHOXeHue MHoro4yneHa
Ha MHOro4neH. PasnoeHne MHOMOY/1IEHOB Ha MHOMHUTENH

BapuaHt 1

I—Ipe,u(:'raﬁh're B BHJIEc MHOIOWIEHA Bhlpa_}l{eﬂlde:

1) 7m(m® - 8m> + 9); 3) (3m — 4n)(bm + 8n);

2) (x - 2)(2x + 3); 1) (y + 3)(y? + y - 6).

PasnosxiTe Ha MHOKHUTENH:

1) 12ab - 18b% 2) 21x7 = Tat; 3) 8x - 8y + ax — ay.
Pemure ypasuenune 5x? — 15x = 0.

Ynpocrure soipakenue 2¢(3c = 7) = (¢ = 1)(c + 4).

Pemmrre ypasHeHue:

1) “xg‘l _ X ;2 =2 9) (3x = 5)(2c + 7) = (3x + 1)(2c — 3) + 4x.
Haiytnre 3nauenne soipaskenus ldxy — 2y + 7Tx =1, ecim x = 1%, y=-0,6.

Jokaxure, uyro sHauenue spipaxkenus 81° — 27° kpartno 8.
Paznoxure Ha MHOKUTENU TpéxwieH X2 — 12x + 20.

BapuaHT 2

[Ipeacrasbre B BIjie MHOrOWIEHA BhIPAJKEHUE:

1) 2x(x* = 5a® + 3); 3) (7x = 3y)(2x + by);

2) (y +2)(3y - 5); 1) (x- D" -x-2).

Pasnosxkure Ha MHOMKHATEH:

1) 15xy — 25y% 2) 12a° - 4a'; 3) 6a — 6y + ab - by.
Pemmre ypasuenune 7x° + 21x = 0.

Ynpocrure Boipakenue 3m(2m — 1) — (m + 3)(m = 2).

Pemmrre ypasHeHue:

pE_E=2o, 2) (4x - 1)(3x = 2) = (6 + 1)(2x + 3) — 4x.
Haiiqure snayenue Boipaxkenus 18ab — 27a + 2b — 3, ecn a = —1%,
b=12. )
Jlokamure, 4TO 3HAYEHUE BhIPAKEHU 216° — 367 KpaTHO .
Paznoxure HA MHOMKUTENIH TPEXWIEH a2 + 15x + 50.

KoHTponbHasa pa6ora N2 4

®opmynbl COKPALLEHHONO YMHOMXEHUSA

BapuaHTt 1
l'[pe;ucram;qe B BHJI€¢ MHOrO4YWIieHa Bblpﬂ_}i{-EHlde:
1) (x+9)% 3) (m—=T7)(m +7);

2) (3a - 8b)%; 4) (6a + 105)(10b - 6a).
Pasnosxkure Ha MHOMKHTEH:

1) c2-1; 3) 252 — 4;

2) & — dx + 4 4) 36a’ - 60ab + 25b°.

Yupocrure soipaxkenue (x + 3)(x = 3) = (x — 4)%



Pemure ypasHeHue:

(5 — 1)(x + 2) + 3(x — 4)(x + 4) = 2(2x + 3)2 - 8.

[Ipe/icTaBbTe B BHJE IPOU3BEICHUS BhIPAKEHME:

(3a-1)"=(a+2)~.

Yupocrure soipaskenue (a — 6)(a + 6)(36 + a”) — (a® - 18)* u naitaure ero

1
3Ha4YeHHe IIpu a = s

I[OKE_}KH'I'E‘, HTO BbIPAMKEHHE x2 — 6x + 13 INPpHUHHUMACT IOJOKHUTE/IbHbBIE
JHAYECHHWA IIPH BCEX 3HAYCHHAX X,

BapuaHTt 2
l'Ipe,u,u:'rth're B BIJI€ MHOTOYWIEHA BRIPAMKEHHE!
1) (m=5)% 3) (a+3)(a-3):

2) (2a + 7b)*; 4) (8x + by)(by — Bx).
Pasnoskure Ha MHOKUTEH:

1) 2% = 81; 3) 162 — 49;

2) y® - 6y + 9; 4) 9a® + 30ab + 25b°.

Vupocrure poipakenue (n — 6)? — (n — 2)(n + 2).

Pemure ypasuenue:

(7 + 1)(x = 8) + 20(x = 1)(x + 1) = 3(3x — 2)2 + 18.

[IpencTaBbre B BUjle MPOUBBEEHUS BhIPAKEHUE:

(2a + 1)? = (a = 9)°

Yupocture soipakenue (b — 5)(b + 5)(b* + 25) — (b — 9)* u naiure ero

1
aHauenue npu b = -3

,HOKE_}KH‘I'E, H9TO BbIPAMCHHE x? - 12x + 38 [NPHHHUMAET IMOJOKHTENbHbIE
JHAYEHHWSA IIPH BCEX SHAYCHHAX X,



KoHTponbHas pa6ora N2 5

Cymma 1 pa3HOCTb Ky60B ABYX Bblpa)KeHui. [[pumeHeHue pasnnyHbIxX
CNOCOGOB pa3noXXeHUst MHOro4Y1IeHa Ha MHOXUTENH

Bapuant 1

d. Pasznokure Ha MHOKUTEIIN:

1) a® + 8b% 3) =bm? + 10mn — 5n’; 5) a' - 81.

2) X’y — 36y 4) 4ab - 28b + 8a — 56;
2: Yupocrure Boipaxkenue a(a + 2)(a - 2) — (a - 3)(a* + 3a + 9).
3. Paznokure Ha MHOKUTEIN:

1) x = 3y + 2% - 9y%; 3) ab® - b®> - ab® + b*

2) 9m? + 6mn + n? - 25; 4) 1 =22 + 10xy — 25y°.
4. Pemure ypasnenue:

1) 32% = 12x = 0; 2) 49x° + 1422 + x = 0; ) =bx’=x+5=0.
5. JlokaxuTe, 4TO 3HAYEHUE BbIPAKEHMSI 35 + 5% geamres Haneno Ha 14.
6. HasectHo, uro a — b =6, ab = 5. Haijqure 3nauenue Boipakenus (a + b)>.

170

BapuaHTt 2
Pasznoxure Ha MHOKHUTENN:
1) 272° = y% 3) =3x2 = 12x - 12; 5) a' - 625.
2) 25a® - ab?; 4) 3ab - 15a + 12b - 60;

VYupocrure Boipakenue x(x — 1)(x — 1) = (x = 2)(a? + 2x + 4).
Pasznoxure Ha MHOMKUTEIH:

1) 7m — n + 49m* — n% 3) ay' - 2" - xy + 2u;

2) 4x* =4y + >~ 16; 4) 9= =2uy =y’

Pemmure ypasnenue:

1) 5% = 5 = 0; 2) 64x° = 1622 + x = 0; 3)at =32 -4x+12=0.

Jlokaxkure, 4ro 3Hauenue Bbipaxkenus 4° — 7% genurcs naneno na 9.
HssectHo, uto a + b =4, ab = -6. Haiijure 3nauenune soipaxenus (a — b)2.



KoHTponbHana pa6orta N? 6

DYyHKUHNK

BapuaHT 1

1. Oyuxknus 3anana gpopmynoil iy = =3x + 1. Onpegennre:
1) snauenne ryHkIUM, €N 3HAYEHUE ApPryMEHTa paBHO 4;
2) 3naueHHe aprymMedTa, [pu KOTOPOM 3HaYeHue (PpyHKIUH paBHO —5;
3) npoxoaur au rpaduk gpysknun yepes touky A (=2; 7).
2. [Tocrpoiire rpaduk ¢pyuknuu iy = 2x — 5. lloassysack rpadpukom, Haiigure:
1) 3Hauenne (pyHKIMM, €CIM 3HAYECHHUE APTYMEHTA PaBHO 3;
2) 3HaueHHe APryMeHTa, IpH KOTOPOM 3HaYeHue (pyHKIUM paBHO —1.

3. He Bbimonnss nocrpoenus, HaljuTe KOOPAMHATBLI TOYEK MEpPEceyeHHs
rpaduka dpyaruun iy =—0,6x + 3 ¢ ocaMU KOOpPAUHAT.

4. ITpu kakoM sHavenun k rpaduk Gyskuuu y = kx + 5 N1poxoaur yepes Tou-
ky D (6;-19)?

1
X, ecnu X < 3,
5. IMTocrpoitre rpadguk dpyuknun iy =43 N

1, ectm x > 3.

BapuaHT 2

1. Oyuxknusa 3anana popmynoil iy = =2x + 3. Onpegennre:
1) anauenne ¢pyHKIMM, €CIN 3HAYEHHUE APIYMEHTA PABHO 3;
2) 3naueHHe ApryMeHTa, pH KOTOPOM 3HaYeHUue (PYHKIHU paBHO 5;
3) npoxoaur au rpaduk GpyHknun yepes touky B (=1; 5).
2. [Mocrpoitre rpaduk pyakuun iy = bx — 4. Iloabaysacs rpadukom, Haiijgure:
1) anauenne (pyHKIMM, €CIM 3HAYEHHE APryMEHTA paBHO 1;
2) 3HAauEHME APryMEHTA, IIPU KOTOPOM 3HadYeHue (QPYyHKIUM pasHO 6.

3. He sbimonnss nocrpoenus, HaljuTe KOOPAMHATLI TOYEK MEPECEYEeHHs
rpaduka dpyaxuun y = 0,2x — 10 ¢ ocamu koopauHAT.
4. ITpu kakoM sHadeHun £ rpaduk ¢ynkuuu y = kx — 15 npoxogut uepes

Touky C (-2; =3)?

. l.r, ecan X <4,
5. IMocrpoiire rpadguk dpyuknun iy = 42

2 ecnu x > 4.

KoHTponbHan paGora N2 7

CUcTeMbl IMHENHbIX YpaBHEHWI ¢ ABYMSA NnepeMeHHbIMH

BapuaHT 1
L |x+3y =13,
1. Pemure MeToM0M MOJICTAHOBKH CHCTEMY YPaBHEHNH
2x+y =6.
L [2x+3y =7,
2. Pemure MeTOMOM CIOKEHUSA CUCTEMY VPaBHCHHH
‘ 7x =3y =11.
L |lx+y=05,
3. Pemmure rpaguuecku cucremMy ypasHeHHI
o 4x —y = 10.



3a 5 kr orypuos u 4 xr nomuaopos 3amwiaTiin 220 p. CKOJIBKO CTOUT Ku-
JIOrpaMM OrypPHOB M CKOJBLKO CTOMT KHJIOIPAMM IOMHJIOPOB, ecau 4 Kr
OIYpLOB JIOpOXKe KwiorpaMMa nomujopos Ha 50 p.?

Pemnre cucremy ypaBHeHHMii:

6x + 11y =107, bx -6y =9,
by -2y =11 15x =18y = 26.
L |4x —ay =3,
an KAKOM 3HAYCHHH d CUCTEMA VPABHEHHIH umeeT bec-

KOHEYHO MHOTO pemeHUit? 20x +10y =15

BapwuaHT 2

Pemrure MEeTOA0M IOJCTAHOBKHY CHCTEMY }JPEBHEHHI.;I

4x =Ty =1,

Pemurure METOAOM CHOMEHWUA CHCTEMY ypaBHeuuﬁ
2x+ 7y =1L

Pemnre rpadguueckn cucreMy ypaBHeHHI {x y=3

3x -y =13
Macca 2 cauTkoB onoBa u 5 cauTkoe cBHHLA pasHa 33 kr. Kakosa macca
CJIMTKA 0JIOBA M KAKOBA Macca CJHMTKA CBHHIA, ecJH Macca 6 CJHMTKOB OJ10-
Ba Ha 19 kr OoJbIIe MACCHI CIMTKA CBHHIA?
Pemmnre cucremy ypasHeHHIL:

5x -3y =21, 2x -3y =2,
3x +2y =5; 8x-12y =7.
L |3 x+ay =4,
an KAKOM 3HAYCHHH ¢ CHCTEMA YpaBHEHMIH nMeeT Hecko-
bx -2y =8

HEYHO MHOT'O PeleHHET?



KoHTponbHasa pa6orta N? 8

06o6wWweHne U cucTeMaTu3auma 3HaHUK yYaluxcs

BapuaHnt 1

Yupocrture soipaxkenue (5a — 4)? — (2a - 1)(3a + 7).

Paanoxure HA MHOKHTETH:

1) 5ay? — 451°¢; 2) 22% + 24xy + T2y°.

lpadux dyuxuumn y = kx + b nepecekaer ocu KOOPAMHAT B TOUYKAX
A (0; =6) u B (3; 0). Haiiyjure 3nauenus k u b.

2x +y =3,

Pemnre cucremy ypasneHuit
3x - by = 37.
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Haiijure yerbipe NnocaegoBaTENbHBIX HATYPAJIbHBIX YHCIA TAKHX, YTO
HPOU3BEJAEHHUE TPETLErO M YETBEPTOro U3 3TUX YKcea Ha 22 Goublue npo-
M3BEJIEHUS [IEPBOrO U BTOPOTO.

Pemmre ypasnenue x° + y° — 2x + 6y + 10 = 0.

BapuaHTt 2

Vupocrure seipaxkenue (3a — 2)? — (3a + 1)(a + 5).
Pazioxure HA MHOMKHUTEIH:

1) 3m’n® — 48m°p; 2) 3x7 + 12xy + 124°.
I'padux dyukuuu y = kx + b nepecekaer ocu KOOPAMHAT B TOYKAX
C (0; 15) u D (=5; 0). Haiiqure anauenus & u b.

x =53y =-3

5x -2y =11
Haiigure HEThIPpE MMOCACHOBATE/NbHBIX HATYPAJAbHBIX YHCId TaKHX, 4YTO
NNpoH3BeJeHHEe IIEPBOro U TPeThEero M3 3THX YHCell Ha 17 mensme IIpoM13-

BEJIEHUSI BTOPOTO U YETBEPTOTO.
Pewmnre vpasaenue x° + 2 + 4x — 8y + 20 = 0.

Pemmure cucremy ypasHeHmi {



8 KJIACC.

KoHTponbHasa pa6ora N2 1

OCHOBHOE CBOMCTBO paLUoHaNbHOW Apo6u.
CnoxxeHue U Bbl4MTaHUE paLMOHaNbHbIX Apo6ei

3"

Bapuant 1
[Tpy KaKMX 3HAYEHMAX I1€PEMEHHOIT HMEET CMBIC/T BBIPAKEHHE = ‘i
C oxpaTuTe ApOOL:
14ay - 21 2 2 _1¢ 36
1) 10mSn?® ; 9) 17: y: 3) m 9 )a ‘1211-:%_
15m*n* 7y 2m + 6 36 — a®
BoinosanuTe BoIUMTAHME!
1) 48 y-8 3-4y, ) b0
Zy y'-’ ? T h+1 b2-1
9 56 . 15x2
) a a®+8a’ 4) .%.r-5.‘_+2.
Yrupocrure BblpaKeHHe:
) a+9 _a+3 13 . 9) 4b° +8b 2h?
3a+9 3a-9 a?-9° B> -8  B2+2%+4
" a-3b _ . "
3BECTHO, UTO —— = 4. Haiijure 3HaUeHHE BBIPAKECHM:
1) 12 ; 9) 4a + 5b .
Y = 4x2 -3x 2x2-4
[Tocrpoiire rpadux dyukmm y = Sy 3

Bapuanr 2

IIPH KAKHX 3HAaYICHUAX HCPCMCHHOH HUMEET CMBICT Bblpa)KCHHC

Coxkparure Apobs:

14a5h* 122y — 3x y? -4 16 — x2
1 : - 3) = —: 4) 50—
) 35a°h° 2) Say ) Sy +6 ) 12 +8v+16
BrImoaHuTe BEIYMTAHHE:
- % _7-x a’ a
1)< ey 3 - :
) 2 ) a* -2 a-5
. 6 12, 2022
2)11 +3% a’ 3 T A
Yipocture BhIpasKeHHe:
) a+12  a+4 19 | 9) 8a® + 36a _  4a®
4a+16 4a-16 a2 -16" a*+27 a®-3%a+9°

r



KoHTponbHanA patora N2 2

YMHOMEHUE U ieNeHne pauHoHanbHbIX ApoBGei.
TorgecTBeHHble NpeobpazoBaHKA PaLHOHANbHbIX BbipameHHH

BapuaHT 1
BrimoasanTe geiicTera:
a‘h 16c a Ba—6h 4%
1) 12¢  ab® "’ 3) 2 a’ — b’
o Ea -2
9) ,_?ia - (4a%): 4) Sy =10 x= -4

€’ 2y +8% "4y +6°

YIpocTHTE BEIpasKeHHE:

1) 5b _ b+6 090 L:}[a—ﬂ_a+8]. 16a
b-3% 2h—6 b +6b’ a+8 a-8

Th4—a?’

m m+4)l3m+i~! +

OKAKHTE TOKIECTEO - : = .
A i (m?—lﬁm+ﬁ=l m?—64) " mr-64 m-8

9 KK " 3
HapecTHO, uTO X+ —g = 2 Haiigure snauenue BRIpAMEHHA X — —.
x- X

BapuaHr 2
BrimoasanTe geiicTera:
O -2 (H] Har 1 5 &
1) ,_::_tq Py _; 3) ix+7y .,ﬁa _
i 15x at 1 -y
30m? 42 -1 ba+3
2y —— : (6m''n?); 4 : .
) n (6 s ) 4a-12 a-3

YnpocTure BRIpakeHHE:
Sa a+2 96 e a+7 a-7 14a
1) - C— ; 2) -—|:
a-4 2a-8 a’+2a

a-7 a+7) 49_g%°

2x +5 x+5% ). x*-6 x-2
T rdr+4 T e2x) x4 x+2°

JOKaKHATE TOXKIECTBO [

25 . " 5
Harectro, uto x? + =5 = 54. Haiigure snaueHne BRIpameHns X + T
x-

KoHTponpHana patota N 3

PauuoHaneHble ypaBHeHHUA. CTeneHb ¢ UenbiM OTPHLATENbHbIM

noKasatenem. DyHKUHMA ¥y = % H eé rpadmk

BapuaHTt 1
1 Pemmre ypapHeHHE!
5r -2 x-18 x 4
1) 2= =0 2 - = 0.
) r-3% x-3% ’ )x+2 x? 42
2. 3anunmTe B CTAHAAPTHOM BHJE THCIO!

1) 324 000;  2) 0.0042.



ITpeacraBbTe B BIAE CTENEHH C OCHOBAHHEM ¢ BRIPAKEHHE!
ad-a" att:a”; 3) (a%)* - a'.

YrpocTure BeIpakeHue 0,3m"2n™". 1,3m "'n"".

Haiimnre 3HaueHne BLIPAKEHMS:

-1
' (AY 1175 .11
1) 4 +(§) N 2) “T.

-3
[Tpeobpasyiite BoIpaKeHHEe (%a“b“’) -(=7a*h'*)? rak, urobel OHO He

COJIEPIKATIO CTENEHEH ¢ OTPUIATEILHBIMU TOKA3aTEAMM.
Berancimre: ' 5
1) (125 - 5-5)4 . (25-%)-1- 9 (=16 - 32~
) (125 - 575)4. (257%)Y; e S
> 6 5
Pemmre rpadmueckn ypasuenne P

HOPSUIOK THciIa a pasBeH -4, a HNOpPAAOK THCIa b paBeH 5. Kaknm MoxeTt
OBITH MOPAAOK 3HAYICHWSA BbIPAKECHHAL

1) ab; 2) 10a + b?

BapuaHr 2
Pemmure ypaBuenue:
6xr-7 x+8 % 36
1) —— - =0 -——=0.
) x-2 x-2 2) r+6 x?+6x

3anumure B CTAHAAPTHOM BUJE THCIIO:

1)275000;  2) 0,0028.

IIpeacTaBbTe B BIJIE CTENIEHN € OCHOBaHHEM b BbIpaxkeHHe:
1) b7%. b% 2):b%: b; 3) (b73)2. b8,

Vipocrture soipaxkenne 0,4a'*b™ - 1,6a-%h'7.

Haiiire s3HaueHHe BBIPaXKEHUSL:

5 (I8Y . 13- . 18~7
1)3'4'(?) ) 2)T

; -3
[TpeoGpaasyiiTe BoipaxkeHue (—éa"’b“-’) - (3a*b®)? Tak, uTo6BI OHO HE CO-

JIEPIKATIO CTENEHEl ¢ OTPUIATENLHBIMH MOKA3ATETAMM.
Beraucimre:

e -6
1) (343. 79y (4993 2) 100007

1000712
Pemmre rpadmueckn ypasaenne % ==x=6.

[Mopsagok uncnaa m pasen =2, a nopspoK uncia 7 pase 3. Kaknm moxer
OBITh MOPAJOK 3HAUECHUSA BBIPAKECHMSA:
1) mn; 2)m+ 0,1n?



KoHTponbHas pa6ora N2 4

KBagpaTtHble KOpHU

Bapuant 1
Haiigure nepeceuenne n oobeanHenne Muoxects A u B, e A — muOXe-
cTBO aeaureneii unciaa 20, B — MHOXeCcTBO genureneii uncia 64.
Haiigure 3Hauenne BhIpaKeHMs:

1) 0,84400 +%\/E: 3) /36 .2%;
2) 0,36 -16; 4) \/2_7-\/:‘-%.
/

Pemmre )’paBHeHHCI
1)a2=3; 92) 2% ==9; 3) Vx =25; 4) Jx =—4.
yHPOC'l‘HTC Bblpa)ueuue:

1) 542 = 448 + 3432; 3) (V7 -3
92) (V75 = VI2)V/3; 4) (V5 +22)(v5 - 242).

CpaBHuTe UnCIa:
1) 35 u 542, 2 4\/§ " %\/150.
Cokparure Apodb:
x-9 5+ 2\/.; a-1
1) : 2) - 3) ———.
\/; +3 \/g a-— 2\/; +1
0CB()60}1"TCCB oT prauHOHMbHOCT“ B 3HAMEHaTene IIPO6H:
10

c 18
Vs Vs

Boinecure MHOXKHUTEND HM3-T10/1 3HAKA KOPHA:

1) V3a?, ectm a < 0; 3) V=a'';
2) J27m*; 4) J=m"n"®  ecom n > 0.

VipocTure BoIpaskeHHe J(B -J8) + J(l -/8)2.

BapuaHT 2

Haiigure nepeceuenne u obweauHeHHe MHoxkecTe A u B, roe A — mHOMKE-
cTBRO Jenureneil uncaa b4, B — muoxkecTro genureneii uncaa 63,
Haiinure snaueHHe BRIpAKEHHA:

1) 0.58100 ’i‘@; 3) /50 - 92
9) J0,49-25; 4) Jﬁ-ﬁ—%.

Pemmre ypasnenue:
1) a2=11; 2) x? = —49; 3) Jx =81 4) Jx =-1.
YOpocTHTE BRIpAKEHHE!

1) 243 +5J12-327:  3) (5 -27;
2) (V32 = VBWZ; 4) (V6 + 443) (V6 = 4/3).

CpagHuTe 1HCTA:

1) 347 u 4/6; 2) 5\@ " %13140.
CoxpaTtuTe apoinb:

) £=36 . 2)7+3J§_ 3y —b-1
Je-6" N b+ab +4

OcBoGOIUTEC OT HPPAIIMOHATLHOCTH B 3HAMEHATENE IPOGH:
12 18
1) —: 2) ——.
73 V7 +1
BrinecnTe MHOKHTEb H3TI0J 3HAKA KOPH:
1) 7y? ecmy < 0; 3) J=b'5;
2y /32a%; 4) J=aMy®  ecma =0,

VHupocTuTe BRIpaskeHHe J(:’) -J12)2 + J(") - J12p.




KoHTponbHana patota N2 5

KeagpatHbie ypaBHeHWd. Teopema BueTta

BapuaHT 1
Pemmre ypasnenue:
1) 5= 10=0; 3) 22+ b =-T=0; 5)a=3x+1=0;
2) 3 + 4=y 4) 3+ T+ 2= 6)at=x+3=0.

CocTaBbTe NPHBEIEHHOE KEAIPATHOE YPARHEHHE, CYMMA KOPHEH KOTOPOTo
paBHa THCAY 6, 2 TPOH3BeAeHNe — YHCTy 4.

(aHa M3 cTOPOH NPAMOYTOJIBHHEEA Ha 7 M Gonsme gpyroit. Hafimure cropo-
HBI IPAMOVTOIBHHEKR, €CIH ero ILIomals paeHa 44 ov®

Yucno =6 seaserca kopHeMm ypasHenus 2x? + bx — 6 = (. Haiianre sropoii
KOpeHEL YpaBHeHU: i 3Hauenue b.

I[Ipy kakoMm sHAMEHHH & ypaBHeHHe 2x° + 4x + a = () IMeeT eINHCTBeHHEI
KOPEHB?

HaBecTHO, 9TO X, B X, — KOpHH ypaBHeHHs X7 — 14x + 5 = 0. He pemas ypag-
HEHMS, HAIIMTE 3HAMCHHE BRIPAKEHIA X] + X3 .

BapuaHT 2

Pemmre ypasnenue:

1) 3% =15=0; 3) 2 +8xr=-9=0; H)a-bxr=-3=0;

2) 4 =T = 4) 122 =5x=2=10) 6) 2 =3c+11=0.
CocTapeTe IpHBEIEHHOE KBAIPATHOE YPABHEHHE, CYMMa KOPHEH KOTOporo
PaBHA THCIY 7, & TPOH3BEAEHNE — THCTy —8.

OHa 13 CTOPOH NPAMOYTOABHHEA HAa 5 CM MeHbIIe Apyroii. Haitqure cto-
POHEI IPAMOYTOIBHHEKA, €CJIH €70 [UIOMAL pasHa 84 ov®,

Yncno =2 spaserca kopHeM ypasHeHHs 317 — 41 + a = (. Haiaure Bropoii
KOPEHD YPaBHEHWA U 3HAUECHHE dl.

ITpu kakoMm 3HaueHHH @ ypasHeHHe 527 + 40 + @ =) uMmeeT eAnHCTREeHHEBIT
KOPEHB?

HapecTHO, 9T0 X H X, — KOPHH ypaeHeHHA x° = 8x + 11 = 0. He pemas ypag-
HEHNA, HAIIUTE 3HAUCHHE BREIPLKEHNA 17 + X5,



HoHTponbHasa pa6ora N2 6

KeagpaTHbii TpExuneH. PelleHne ypaBHEHHH,
CBOAALIMXCA K KBaApaTHbIM ypaBHEHUAM.
PeweHue 3agay ¢ NOMOLLbIO pauMOHaNbHBIX YPaBHEHWUA

BapuaHnt 1
Pazmosuire Ha MHOMKHATEIH KBAaJPAaTHBII TPEXWIEH:
1) 2% = b - 24; 2) 322 = 10x = 8.
Pemmure ypapnenne:

3 s B
_a_a_p gy X~ —2x _ 35
1) at=3a=4=0; 2) ~—7 “7-7-
3a° +Ta—-6
a> -9

CokpaTture Ipodh
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5 4 1

Pemmre ypasue e > - = .
P 2 —4xr+4 -4 x+2

Jloaka nponuia 16 kM no TeveHUIo peku U 18 KM MPOTHE TeueHH, 3aTpa-
THE HA TYTh MPOTHE TedeHHA Ha 1 1 Goibme, WeM HA NVTh MO TEYEHHIO.
Haiigure coGCTBEHHYIO CKOPOCTE JIOJIKH, €CIH CKOPOCTh TEIEHIA PEKH CO-
craenger 1 km /.

E —_— <
INocrpoiire rpadgmk dvaknun if = X~ —3x+2 ‘

r-2
BapuaHT 2

PaznoxnTe Ha MHOKHTENN KBAIPaTHRIH TPEXWIEH:

1) 2% + 82 = 40; ) bt +x—-12.

Pemmre ypasnenue:

2 -
1) 2t = 1522 = 16 = 0; 2)%: —t

Ga’ + %a—2
at -1

4 w0 _ 1
2 -10x+25 x2-95 x+5

CoxkpaTtiTe Apoinb

Pemmre ypasnenue

MoTopHas noaka npontia 48 KM o TedeHHo pekn H 70 KM NpOTHE Teue-
HH3A, 3ATPATHE HA YTk I10 TETeHHIO Ha 1 9 MEHBIIE, 9eM HA Iy Th IPOTHE Te-
uenns. Haiianre coGCTBEHHYIO CKOPOCTE JTOJKH, €CIH CKOPOCTE TEMeHHA
pekH cocTaBnaeT 2 KM,/ .

X’ —3x—4

IMoctpoiire rpaduk dyEKIMN I = i
T+



KoHTponrHan patota N2 7

06061WeHHe U cUCTEMATH3aUWA 3HAHWA y4alMXca

. BapwaHnT 1
1. CokpaTture Ipodh H
14_1-4;’,2-1
2. [IpeacrappTe B BHAE CTENIEHH BRIpAKEHHE (a‘g)ﬁ sat,
3. ¥YhpocTHTe BRIpaKeHHe J16a - J64a + V100a. _
4. [Tpy KaKHX 3HAUCHUAX IEPEMEHHON HMEET CMBIC BRIpAKEHHE ﬁ;
X —al
5. JIOKAKHTE TOXRIECTRED 3 _8a’-18a ( 2a __3 ]: -1.
2a-3  4a®+9 \4a®-12a+9 4a® -9
6. TpakTopuct qomken ObLT 3a ONpeAeIEHHOE BPEMS BCIAXATh MOJE TUIOA-

a0 180 ra. OaHako exe HeBHO 0H BCIAXHMBAI HA 2 ra Ooabine, yeM IIaHH-
POBAT, H 3aKOHYI PpaGoTy HA A€HL PAHBIIE CPOKA. 34 CKOILKO JHeil Tpak-
TOPUCT BCIOAXAI MOJE?
7. JokaxkuTe, 4TO NPH JI0GOM 3HAMEHHN P ypaBHeHHe X7 + py + p — 1 =0 ume-
€T x0T OBl OJJHH KOPEHb.
Y ecmy £1,
8. [Mocrpoiire rpadmx dynkmun ¥ = 4 4
T-ecmy > 1.

BapuaHT 2
. 12a'"5*
1. Coxparure 1pots ——.
16a°h"
173
2.  Ilpeacraesre B BHje cTenenn Bupaxkenue (a)~: o'
3. ¥Yupocture Brlpakenue +36a - +8la + 121a. o
.. x+2
4.  [lpn KAKHMX 3HAMEHIAX IEPEMEHHOI MIMEET CMBICI BRIpAKEHHE —————— 7
2* +83x -4
5 Jlokasure ToxaecTro | 0~ 4a ,a+l _d-%a_,
) a+3 a*+6a+9) a®-9 a+3 ’
6.  Bumecto aBromolmia onpeaenéHHON TPYy3ONOTBEMHOCTH A [EPEBOIKH

45 T rpysa B3IH APYToil aBTOMOGHIE, FPY30IOIBEMHOCTE KOTOPOTO HA 2 T
MEHBINE, YeM ¥ epeoro. Fa-aa sToro Ana nepeso3kl rpysa noHagobiock
Ha 6 peiicop Goabme, uYeM INIAHHpoBANock. Haliiure rpy2onolbéMHOCTE
ABTOMOOHIIA, MEPEBEINIEro TPya.

7. Jlokasure, uTo npu moOHOM 3HAUYEHHH ) YpaBHEHHE X~ + o + p— 3 = () nwe-

€T JIBa KOPH1.
2 ecmr<9,

8. Iocrpoiite rpadmk dynrmmm =5 g
e > 2,

9 KIIACC
CraproBas Auarsocru4yeckas padora mo ajaredope

YACTH A

2x npu x =
. . 2 T2
Al. Haiinure 3HaueHMe anrebpandeckoii npoou X +1 3,

1)2)3)4)

% /0,04

A2. BeIUucianTb

1) 0,4 2) 0,04 3) 0,02 4) 0,16



2 —
A3. Haiiqute npousBeicHHE KOPHEH YpaBHEHHUS: 2x"-4x-70=0
1)-142)73)-74) 4

A4. Haiigute cymMy KOpHeH ypaHenus: 2X° +5x-7=0

1) -0,25 2) 0,25 3) xopneii nem 4) 12

AS. Perure HepaBEHCTBO 2x-1311-11,
1);2);3):4).

o -3
A6. Haiiaure 3HaueHue Bopaskenus: 24127

1)62)93)34)2
20 +3y=16,
- 4y=-0

)
A7. Ilyctb - PELLIEHUE CUCTEMBI JIMHEWHBIX YPABHEHUM
Haitaute . 1) 2) 3) 4)

AS8. BBINIOIHUTE yMHOMKEHHUE (a+2)(a-2)(a+4)

1)2)3)4)
A9. Kakoe U3 JaHHBIX YHCE He NPUHAUISKHUT 00J1acTH onpeseneHns GpyHkmun ¥ = V8- ¥ 7
1)-42)53)64)7

A10. Kakyto 13 yKa3aHHbBIX CTATUCTUYECKUX XapAaKTEPUCTUK MOKHO HAWTH MO TaOJIMIIe
YacTOT, HE BBINIOJIHSAS BEIYUCICHUAN?

1) Cpeonee apugpmemuueckoe 2) Mooa 3) Meouana 4) Pasmax

YACTH B

3—9 £-4
B1. Berunciure 27°

2 _ 2 + 2
B2. Pemmre ypaBHEeHHE 2x"- 1x+1=0 Borpere yKaxuTe "L 2

TECT

5 N 3 }2
1. Halinyute 3Haue€HUE BBIPAXKEHUS: BI_Z 8119



1)2)3)4)

2. Halinute 3Ha4€HUE BBIPAKCHUS: 39,156:7,8+1,18 .

1)2)3)4)

3. Pemmte ypaBHEHUE:! 15,3:1,5=2x:8,2

1) 2) 3) 4)

4. U3 2,5 kr p>kaHOW MyKH Tofrydaercs 3,5 Kr xyeoa.
Ckonpko xJsie6a MOKHO ucreub u3 70 T pxxkaHoi Myku?
1) 981 2) 50 T 3) 1081 4) 86T

5. Haigure 3Ha4eHKUE BBIPAXKCHUS: 3,8L(-15)+(-352):(-5)

1)-7,42) 1,34 3) - 1,34 4) 12,04

2x
6. Boruuciaure V¥ - 12

, ECIIN X = —
2

1)2)3)4)

7. Hatinute HanOobIIIee U3 YUCEI, €CJIM U3BECTHO, UTO 0<x<1 .
1)2) 3) 4)

2
8. YIIpoCcTUTE BBIpAXKCHUE (2a-3)"- 5a(6a- 7)

1)2)3)4)

b b

2 "2 h?
9. Yupocrute Bripakenne & - ab a - b

1)2)3)4)

Ha'a® j
o0
10. Yopoctute Belpaxkenue - ° .

1)2)3)4)
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