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BBenenue

Pabouass mporpamMma mo ydeOHOMY mpenmery «Maremaruka: aiaredpa W Hayajga aHalIu3a,
reoMeTpus » (0a30BBI yPOBEHB) pa3paboTaHa B COOTBETCTBHU C HOPMATUBHBIMY aKTAMH:

- OenepanbHbiii 3akoH oT 29.12.2012 Ne 273-®3 «0O06 obpazoBanuu B Poccuiickoii
Deneparum»

(c mocienyrmmuMi N3MEHEHUSIMU );

- Konnmenmus pasButus Maremarudeckoro oOpasoBanust B Poccuiickoit ®enepanuu,
yTBeprkaeHa pacnopsikeHnueM [pasurensctBa PO ot 24.12.2013Ne2506-p;

- IIpukaz MunucrepctBa oOpa3oBanus u Hayku Poccuiickoit @enepanun ot 17.05.2012 Ne
413 «O06 ytBepxkaeHnu GeaepaabHOT0 roCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPETHETO
o0uiero 06pazoBaHus» (C MOCIETYIOIUMH U3MEHEHUSMH);

- IIpukaz MunucrepctBa npocsemienus Poccuiickoit @enepannn ot 28.12.2018 Ne 345 «O
denepalbHOM TEpeYHE YYEOHWKOB, PEKOMEHIYEMBIX K HCIIOJB30BAHUIO TIPU peaTn3aiuu
MUMEIOIINX TOCYIAPCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHBIX MPOTPaMM HAYaJIbHOTO OOIIETO,
OCHOBHOTO OOIIETO, CPEAHETO 00IIeT0 00pa3zoBaHus» (C MOCICAYIOIIUMHI U3MEHEHUSMH ),

- IlpumepHass ocHOBHas oOpa3zoBaTeibHash MPOTpaMMa CPETHEro OOIIero oOpa3oBaHMS,
onoOpeHa pemieHueM GeaepatbHOTO  y4eOHO-METOIUYECKOTO OOBEAMHEHHS TI0 00IemMy
obOpazoBanmio (mpoTokoi 3acenanust oT 28.06.2016Ne2/16-3);

- [Tonoxxenue o pazpaboTke pabovux MporpamMm y4eOHBIX IPEIMETOB, KYPCOB, TUCITUTIIINH
(momymeit) B MAOY «COII Ne 5 um. E.A. TTopomoHOBay;

- Astopckas nporpamma A.I. Mepsisik, B.b. Ilononckuii, M.C., E.B. bynko «Maremaruka:
nporpammsl 5-11 kiaccel» - M. : Benrtana - I'pad, 2020

Peanuzanust  paboueil mporpamMMmbl  OCYIIECTBISIETCS C  HUCIOJb30BAaHHEM  y4eOHO-
METOMYECKOTO KOMIUIEKTa, pa3padoranHoro A. I. Mepaisikom, B. b. [Tononckum, M. C. Sxkupowm,
. A. HoMUpOBCKUM, BKJIIOYEHHOTO B CUCTEMY «AJITOPUTM yCIIEXay:

«AnreOpa 1 Havyajla MaTeMaTH4eCcKoro aHanusa, 10 kirace», aBTopsl A.I.Mep3iisik,
B.b.Ilonounckuit, M.C. Sxup, JI.A. Homuposckuii, MockBa, M3aarenbckuii nieHTp «BeHnrana-
rpad», 2017.

«I'eometpus, 10 knacey, aBtopbl A.I'Mep3sisik, B.b.Ilononckuii, M.C. Sxup, J1.A.HomupoBckui,
Mocksa, U3narensckuii nentp «Benrana-rpad», 2017.

Mecto Kypca B y4eOHOM ILIaHe

Cornacao yuebHOMYy mnanHy MAOY «COI Ne5 um E.A. TlopoMOHOBa» B COOTBETCTBUU C
¢benepanbHbIM 0a3UCHBIM YUeOHBIM MJIAHOM Ha U3ydeHue Maremaruku B 10-11 kiaccax 0CHOBHOM
IIKOJIBI OTBEIEHO 5 y4eOHBIX YacoB B HEJEINI0 B TEUEHUE KaXKIO0ro roga oOydeHus, Bcero 335
qgacoB (67 Henens). Ilpu 3TOM Ha u3ydenue anreOpsl — 3 yaca B Henento, Bcero 201 daca, Ha
U3y4eHHUE TEOMETPUH — 2 yaca B Hezlento, Bcero 134 vacos.



1. IlnanumpyemMblie pe3yJibTAThl OCBOCHHS Y4€0OHOI0 peaMeTa.

W3ydeHnne mMareMaTHKU 1O JaHHOW MpOorpaMMe CIocOOCTBYeT (OPMUPOBAHUIO y yUYAIIHXCS
JIMYHOCTHBIX, MCTANPCAMCTHBIX KW MNPCIMCTHBIX PC3YJIbTATOB O6yquHSI, COOTBCTCTBYHOIIUX
TpeboBaHUsM (heIepaIbHOTO TOCYIaPCTBEHHOTO 00Pa30BaTeIbHOIO CTAaHAAPTa CPETHETO OOIIETO
oOpa3oBaHwsL.

JIM‘IHOCmelepwyﬂbmaMbl 0CB0€HUA RPOZPAMMDbL 00J12ICHbL ompajcambsp:

1) poccuiicKylo TIpa)XJaHCKYI0 HIACHTUYHOCTb, NMAaTPUOTHU3M, YBa)KEHHUE K CBOEMY Hapomy,
YyBCTBA OTBETCTBEHHOCTH mepen PoauHOM, TOpAOCTH 3a CBOM Kpail, cBOKO PoauHy, mpouuioe u
HaCTOsIIIee MHOTOHAIIMOHATILHOTO Hapoaa Poccuu, yBakeHHe roCcyTapCTBEHHBIX CUMBOJIOB (Tepo,
¢uar, rTUMH);

2) TpaX/IaHCKYIO MO3UIINI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUHCKOro 00IecTBa,
OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE TIpaBa M OOA3aHHOCTH, YBaXKaloOIIEro 3aKoH U
MPaBOMOPSIOK,  OONAJAIOIMIEr0  YYBCTBOM  COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO
MPUHUMAIOIIETO TPaJWIMOHHBIE HAIlMOHAIbHbIE M OOIIeYeIOBEUEeCKHEe T'yMaHUCTHYECKHE H
JIeMOKpaTH4ECKHe [IEHHOCTH;

3) TOTOBHOCTH K cityxeHHt0 OTeYecTBY, €ro 3allluTe;

4) chopMUPOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHOMN MPAaKTUKHU, OCHOBAHHOTO Ha IMAJIOre KYJIbTYp, a TaKXkKe pa3aInuHbIX GopM
0OLIECTBEHHOTO CO3HAHMS, 0CO3HAHHE CBOET0 MECTa B MOJIUKYJIBTYPHOM MHPE;

5) chopMHUPOBAaHHOCT, OCHOB CaMOpa3BUTHS U CAaMOBOCIHUTAHUS B COOTBETCTBUU C
oOlIeueIOBEYeCKMMH 1[IEHHOCTSIMU U HJeajaMH TPaXJaHCKOro OOIIeCTBa; TOTOBHOCTh H
CIOCOOHOCTh K CAaMOCTOATEIHHON, TBOPUECKOM U OTBETCTBEHHOM JIeATEIBHOCTH;

6) TOJIEpaHTHOE CO3HAHUE U MOBEJCHHE B MOJHUKYIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTh
BECTHU JAUAJIOT C JPYTUMHU JIIOAbMHU, JOCTUraTh B HEM B3aMMOIIOHUMAaHUS, HAXOAUTh OOII1e eI U
COTPYIHUYATh ISl UX JOCTHXKEHUS, CIOCOOHOCTh MPOTUBOCTOATH HICOJOTHH JKCTPEMHU3MA,
HaI[MOHANU3Ma, KCeHO(OoOHH, TUCKPUMHHALIMKA TO COIMANBHBIM, PEIUTHO3HBIM, PACOBBIM,
HAI[MOHAJILHBIM MPU3HAKAM U APYTUM HETaTUBHBIM COLIMATIBLHBIM SBICHHSIM;

7) HaBBIKM COTPYAHMYECTBA CO CBEPCTHHKAMH, NETbMH MIIQJIIETO BO3PAcTa, B3POCIBIMHU B
o0pa3oBaTebHOM, OOIECTBEHHO MOJIE3HOH, YueOHO-HUCCIIe0BaTEIbCKOM, MPOEKTHON U JPYrux
BHJIaX JESITEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHME 1 MIOBEJCHNE HA OCHOBE YCBOCHHS 00II[EUEIOBEYECKIX LIEHHOCTEH;

9) TOTOBHOCTH M CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHHIO, Ha
NPOTSDKEHUM BCEH JKU3HHU; CO3HATEIbHOE OTHOIIEHHE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIIEIIHOM NpodeccHoHaNbHOM U 00IIeCTBEHHOH AEATENIbHOCTH;

10) scTeTHUeCKOe OTHOIIEHHE K MHpY, BKJIIOYas SCTETUKY ObITa, HAyYHOTO U TEXHHUYECKOIO

TBOpPUYCCTBA, CIIOPTa, 06IJ_ICCTBCHHBIX OTHOH.IGHPIIZ;
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11) mpuHsATHE W peaau3alHI0 IIEHHOCTEH 310poBOTO M Oe3omacHOro oobpasa KHU3HH,
NOTPEOHOCTH B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEATeNbHOCThIO, HENPUSTHE BPEAHBIX MPHUBBIYCK: KYpEHHUS, YIOTPEOJICHUS AaJKOTOJI,
HapKOTHKOB;

12) OepexxHoe, OTBETCTBEHHOE€ M KOMIIETEHTHOE OTHOUIEHHE K (U3NYeCKOMy |
TICUXOJIOTHYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, Tak W APYrHX JIIOACH, YMEHHE OKa3bIBaTh
MIEPBYIO TOMOIIIB;

13) oco3HaHHBIN BBIOOP Oymymiedt mpodeccuu U BO3MOXKHOCTEH peanu3aliid COOCTBEHHBIX
’KU3HEHHBIX TUIAHOB; OTHOIICHHUE K PO (HECCHOHANTBHOM IS TETHOCTH KaK BOBMOYKHOCTH y4aCTHUs
B PEIICHNUH JIMYHBIX, OOIECTBEHHBIX, TOCYIaPCTBEHHBIX, 0OIIEHAIMOHAIBHBIX TTPOOIeM;

14) chopMHPOBAaHHOCTh SKOJOTHYECKOTO MBIIUICHHS, TOHUMAHUS BIUSHUS COIMATIBHO-
HSKOHOMHYECKHUX TPOIECCOB HA COCTOSHHE NPHUPOTHONM M COIMAIBHON Cpedbl; MpHOOpETeHne
OTIBITA HKOJIOTO-HAIPABIEHHOH IEATEIHOCTH;

15) oTBEeTCTBEHHOE OTHOIIEHHE K CO3JAHWI0O CEMbH Ha OCHOBE OCO3HAHHOTO TPHHSITHS
LIEHHOCTEW CEMENHON KU3HH.

Memanpeomemmwle pe3yiomamsl 0C60EHUS RPOZPAMMBL OO0IHCHBL OMPAIHCAMb:

1) yMeHue CaMOCTOSITEJIBHO OIPENENATh IEeMd JeATETbHOCTH W COCTaBISATh IUIAHBI
NEATEIbHOCTH; CaMOCTOSITEJIbHO  OCYIICCTBISIT, KOHTPOJHMPOBAaTh W KOPPEKTHPOBAThH
JESTeTbHOCTh; HCIOIh30BaTh BCE BOSMOXKHBIC PECYPCHI UTS JOCTHYKEHUS TTOCTABICHHBIX TeNIeH 1
peau3aluy IIaHOB JCSATEIIbHOCTH; BRIOMPATh YCIEIIHBIC CTPATETUH B PA3JINYHBIX CHTYAIHSIX;

2) yMeHHe MPOAYKTHBHO OOIIAThCS M B3aMMOJICHCTBOBATh B IPOIECCE COBMECTHOM
JESTENbHOCTH, YYUTHIBATh MO3UIMU APYTUX YIaCTHUKOB JACATEIBHOCTH, YPPEKTUBHO pa3peniath
KOH(ITUKTHI;

3) BuaaeHWe HABBIKAMHM ITI03HABATEIbHOM, Y4YEOHO-HCCIICOBATEIbCKOW H  IPOECKTHOM
JCATEIBPHOCTH, HABBIKAMH  pa3pelieHus MpoOiieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILHOMY MOUCKY METOJIOB PEUICHUS MPAKTUYECKUX 33734, MPUMCHECHHIO Pa3IUYHbIX
METOJIOB IO3HAHHS,

4) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIbHON HWH(MOPMAIIMOHHO-TI03HABATEIHHON
JeSITEeNbHOCTH, BJIa/ICHUE HaBbIKAMU MOyYeHUs] HE00X0IMMOI HHGOpMAITIH U3 CIIOBapei pa3HbIX
TUTIOB, YMEHHE OPHEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHMKAX WH(GOPMAIUU, KPUTHYECKU
OIICHUBATh M MHTEPIPETUPOBATh MHPOPMAIINIO, TOTYIAEMYIO U3 PA3TUYHBIX HCTOYHHKOB;

5) yMeHue UCHONB30BaTh CpPeNCTBA WH(GOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH
(manee - UKT) B peuieHUM KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHHU3AIIMOHHBIX 3a/ad C
coOmrofeHreM TpeOOBaHM SPrOHOMUKH, TEXHUKHU O€30TIaCHOCTH, THTUEHBI, pECYpCcocOepekeHus,
MPABOBBIX U ATHYECKUX HOPM, HOPM WH(OPMAITMOHHOM 0€30MacHOCTH;

6) YMCHHUC ONPCACIIATL HA3HAUYCHUC U (I)YHKLII/II/I PAa3JIMYHBIX CONHUAIIBHBIX HHCTUTYTOB,
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7) yMEHHE CaMOCTOSITEJIbHO OLIEHWBAaTh U NPUHHUMATh PELIEHUS, ONPENEISIIOIINE CTPATETHUIO
IIOBEJICHUS, C YUETOM IpaKJaHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

8) BnaseHue A3bIKOBBIMU CPEICTBAMH - YMEHUE SICHO, JIOTUYHO U TOYHO MU3JIaraTh CBOIO TOUKY
3peHus, UCMOJIb30BaTh aJICKBATHBIE SI3bIKOBBIE CPEICTBA;

9) BnajgeHne HaBBIKAMU MIO3HABATENILHON PE(ICKCUU KaK OCO3HAHUS COBEPILIAEMBIX JCHCTBUI
1 MBICJIUTENBHBIX [IPOLIECCOB, UX PE3YIBTAaTOB U OCHOBAHUM, T'PaHMI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX IIO3HABATEJIbHBIX 3a/1a4 U CPEACTB MX JI0CTUKEHHUSL.

MeranpeaMeTHbie  pe3yJbTaThl  OCBOCHHMSI OCHOBHOW  00Opa3oBaTelbHON  MPOrpaMMBbI
MPEACTaBICHBI TPEMSI IPYyIIIaMH YHUBEPCAIBHBIX YU€OHBIX ACHCTBHH :

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Buinycknux nayuumcs:

—  CaMOCTOSITEJILHO OIPEAEIATH LIEIH, 33aBaTh MapaMeTPbl U KPUTEPHUH, TI0 KOTOPHIM MOYKHO
OTPEAETUTh, YTO LeJIb JOCTUTHYTA;

—  OIICHMBATh BO3MOKHBIE MOCIIEACTBUS JOCTHKEHUS [MOCTABICHHOMN L€ B AEATEIbHOCTH,
cOOCTBEHHOMN JKU3HM M JKU3HHM OKPYXKAIOMIMX JIO/IeH, OCHOBBIBAACh Ha COOOpaKEHUSAX 3TUKH U
Mopau;

—  CTaBUTh U (QOPMYITHPOBATH COOCTBEHHBIC 3a/la4l B 0OpPa30BATEIbHON IEATEIHLHOCTH U
AKHU3HEHHBIX CUTYaLUsIX;

— OLEHMBaThb pECYpPChbl, B TOM YHCJIE BpeMs U JApPYrHe€ HeMaTepuajbHbIE PECYPCHI,
HEOOX0AUMBIE TS 1OCTHKEHUS IIOCTABICHHOM 1eNny;

— BbIOMpaTh MyTh [JOCTHMXKEHUS LENW, IUIAHUPOBaTh pEIIEHHWE IIOCTABJIECHHBIX 3a7ad,
ONTUMU3UPYS MaTepuabHble U HEMaTepUalIbHbIE 3aTPaThI;

—  OpraHu3oBbIBaTh 3((EKTUBHBIA IMOMCK PECYpPCOB, HEOOXOAMMBIX [UIf JIOCTHIKEHMSA
IIOCTABJICHHOM L1eJu;

—  CONOCTAaBJIATH NOJIYYEHHBIN pe3ylbTaT JesITeIbHOCTH ¢ HOCTABIEHHON 3apaHee LEbIO.

ITo3HaBaTe/bHBbIC YHHBEpPCAIbHbIE YUeOHbIe AeiicTBUSA

Buinycknux nayuumcs:

—  MCKaTbh U HAXOJUTh 000OIEHHbIE CIOCOOBI PELIeHus 3a/1ad, B TOM YUCIIE, OCYIIECTBIATh
pa3BepHyThli HMH(OPMALMOHHBIN MOUCK M CTaBUTh Ha €ro OCHOBE HOBble (ydeOHbIE U
MI03HaBAaTeJNIbHBIE) 3a]1a4M;

— KpUTHYECKH OIICHMBaTb W MHTEPNPETHPOBaTh HMHGOPMALMIO C Pa3HBIX IMO3ULUH,
pacro3HaBaTh U (UKCHPOBATh NPOTUBOPEUNs B MUHYOPMAIIMOHHBIX HCTOUHHUKAX;

—  HCIOJB30BaTh pPAa3IMYHBIE MOJEJIBHO-CXEMATUYECKUE CPENCTBA JJsl IPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€i U OTHOIICHUH, a TaKXKe MPOTUBOPEUNH, BBISIBICHHBIX B HH(OPMAIIMOHHBIX

HCTOYHHKAX,



—  HaxXoJUTh U NMPHUBOJUTH KPUTHUECKHUE APTYMEHTHI B OTHOILEHUU JEMCTBUM U CYKIEHUI
JIPYroro; CIIOKOMHO M pa3yMHO OTHOCHUTBCS K KPHUTHYECKUMM 3aMEYaHUsIM B OTHOILUEHUU
COOCTBEHHOTO CYXKICHHUSI, PACCMATPHBATh X KaK PECypc COOCTBEHHOTO Pa3BUTHS,

—  BBIXOJUTH 32 PaMKH Y4eOHOTO NpPEAMETa W OCYIIECTBIATH LIEJICHANPABICHHBIA MOMCK
BO3MO)XHOCTEH ISl IIHPOKOTO MEPEHOCa CPEACTB U CIIOCOO0B IEHCTBUS;

—  BBICTpaMBaTh MHAUBUAYAJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBASI OTPAaHUUEHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHHS;

—  MEHATH U YJIEPKUBATh PAa3HbIC ITO3UIUH B IIO3HABATEIIBHON JIEATEIbHOCTH.

KoMMmyHUKaTHBHbBIE YHHUBepcaIbHbIe y4eOHbIe 1elCTBUSA

Buinycknux nayuumces:

—  OCYIIECTBJIATh JIETOBYI0 KOMMYHHUKALIMIO KaK CO CBEPCTHUKaMH, TaK U CO B3POCIIBIMHU (KaK
BHYTpPH 00pa3zoBaTeIbHOM OpraHu3aliiy, Tak U 3a €€ Mpeneiamu), Moa0upaTh MapTHEPOB IS
JIeIOBOI1 KOMMYHMKAIIUM UCXOZSl U3 COOOpa)XeHWH pe3yabTaTUBHOCTH B3aUMOJICICTBHS, a HE
JINYHBIX CUMIIATHH;

— TpHU OCYIIECTBJIEHUU TPYNNOBOM pabOThl OBITH KAaK PYKOBOJIUTENEM, TaK U UJICHOM
KOMaH/JIbl B pa3HbIX POJIsiX (FeHepaTrop UJel, KPUTUK, UCIIOIHUTENb, BHICTYMAIOIIHM, SKCIEpT U
T.J1.);

—  KOOpIMHUPOBaTb U BBIMOJHATH pabOTy B YCIOBUSAX pPEAJIbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aMOJCHCTBUS;

—  Ppa3BEpHYTO, JOTMYHO M TOYHO H3JIaraTb CBOK) TOYKY 3pEHHMS C MCIOJb30BAHUEM
a/IeKBaTHBIX (YCTHBIX M MUCbMEHHBIX) S3bIKOBBIX CPENICTB;

—  pacro3HaBaTh KOH(IUKTOTEHHbIE CUTyallud U NPEAOTBpallaTh KOHQIUKTBI A0 HX
aKTUBHOM (a3bl, BBICTpauWBaTh [EJIOBYI0 U 00pa30oBaTelbHYI0 KOMMYHHKAIMIO, u30eras

JIMYHOCTHBIX OLCHOYHBIX CY)KHCHHﬁ.

IlIpeomemmnuvie pe3yivmamol 0C60CHUA NPOZPAMMBL:

e ocBOEHMSI MpeaMeTa

BoimyckHuk HayunuTcs — 0a30BbIi YpOBEHbB:

Jlis ucnonb30BaHHUs B TMOBCEIHEBHOM XU3HU M OOECHEUeHHUS BO3MOKHOCTH YCIEIIHOTO
MPOAOIKEHUSI 00pa30BaHUS MO CIEIHATLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BaHUEM
MaTeMaTUKu

BhITyCKHHUK TOTYYUT BO3MOKHOCTh HAYUYUTHCSI — 0A30BBIN YPOBEHbD:

ﬂ]l}l paseumus  MoblUIEeHUA, UCNOJAb308AHUA 6 nO@C@OH@GHOlJ MHCUBHU U 06ecnequuﬂ
B03MOIICHOCMU YCREUWHO020 NPOOOJIICEHUS 00PA308AHUSL NO CHEYUANbHOCMAM, He CEA3AHHbIM C
NPUKIAOHBIM UCHONIL30BAHUEM MAMEMATNUKY

DJIeMeHTbI TEOPUHM MHOKECTB U MATEMATHYECKOH JIOTUKHU

BbInmyckHUK HayduTCs — 0a30BBIH YPOBEHb:



— omepupoBarh Ha 0a30BOM YpOBHE  MOHATUSMH: KOHEYHOE MHOXKECTBO, BJIEMEHT
MHOX€ECTBa, ITOJJMHOKECTBO, NEPECEUCHNE U 00BETMHEHNE MHOXKECTB, YUCIIOBBIE MHOXKECTBA Ha
KOOPAMHATHOM IPSIMOM, OTPE30K, NHTEPBAJ;

— omepupoBarh Ha 0A30BOM YpOBHE TMOHSTHSIMHU: YTBEP)KJICHHE, OTPHULIAHUE YTBEPIKICHHS,
UCTHHHBIE W JIOKHBIC YTBEPXKACHUS, NPUYMHA, CIEICTBHE, 4YacTHBIM ciydail oOrmiero
YTBEPKACHHUS1, KOHTPIIPUMED;

—  HaxXOJWTb IepeceyeHne U 00bETMHEHNE IBYX MHOKECTB, TIPEICTABICHHBIX TPAaQUUECKH HA
YUCJIOBOU IIPSIMOM;

— CTpPOUTb Ha YHCIOBOM MNPAMON ITOJAMHOXKECTBO YHCIOBOTO MHOXECTBA, 3aJaHHOE
MIPOCTEHIINMU YCIOBUSIMHY;

—  pacno3HaBaTh JIOXKHBIE YTBEPXKJIEHUS, OIIMOKU B PACCyXACHUSX, B TOM 4HCIE C
HCIIOJIb30BAaHUEM KOHTPIIPUMEPOB.

B nosceonegnoti scuznu u npu uzyueHuu opyeux npeomemos:

- HCIIOJIB30BaTh YUCJIOBBIE MHOXKECTBA Ha KOOPAMHATHOW MPAMOW ISl ONHCAHMS

peanpHBIX MPOLECCOB U SBJICHUM;
- MIPOBOJIUTH JIOTUYECKHUE PACCYXKIEHUS B CUTYALUSX IOBCETHEBHON KU3HU

BbInyCKHHUK TOTYyYUT BO3MOKHOCTh HAy4YUTHCSI — 0a30BbIN YPOBEHbD:

- Onepupoeambl NOHAMUAMU. KOHEYHOE MHOMNCECM B0, 1E€EMEHN MHOJMCecmeda,

NOOMHOIICECBO, NepeceyeHUe U 00bEeOUHEHUE MHONCECTE, YUCTO8bIe MHONCECMEA
HA KOOPOUHAMHOU NPSAMOU, OMPE30K, UHMePEail, NOIYUHMEPSAIl, NPOMENCYMOK C
8bIKOJIOMOU MOYKOUL, 2paghuieckoe npedcmasieHue MHONCeCMs Ha KOOPOUHAMHOU
NIOCKOCMIL,

—  onepuposamv NOHAMUSIMU. YMEEPHCOeHUe, OMPUYAHUE YMBEPHCOEHUS],
UCTMUHHBLE U JIOJCHBIE VIMBEPHCOCHUSl, NPUYUHA, CLeOCmeue, HYaACMHbIL CIy4all
00w e20 ymeepocoeHust, KOHMpHpumep;,

—  nposepsimb NPUHAOIEHCHOCTb INEMEHMA MHONCECMBY;

—  HaxoOumv nepeceyeHue U O00LEOUHEHUE MHONCeCMs, 6 MOM Hucie
NPeOCMABIeHHbIX 2paguuecku HA YUCTO0BOU NPAMOU U HA KOOPOUHAMHOU
NAOCKOCMU;

—  npo8ooumb 00Ka3amenbHvie paccytcoeHus sk 000CHOBAHUSL UCIUHHOCTNU
VMBepHCOeHU.

B nosceonegnoti scuznu u npu uzyueHuu opyeux npeomemos:




—  UCNONb308aMb YUCLOBbIE MHONCECMBA HA KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NAOCKOCMU 0I5l ONUCAHUS PEANbHBIX NPOYECCO8 U S8TIeHULL,
npo6ooUms 00KA3AMeNbHble PACCYHCOCHUS 8 CUMYAYUAX NOBCEOHEBHOU JHCUZHU, NPU PeuleHUU
3a0ay u3z Opyeux npeomemos

Yucjia 1 BbIpazKeHUs!

BoinyckHuk HayuuTcs: — 0a30BbIil YpOBEHbB:

— OmnepupoBarh Ha 0a30BOM YpPOBHE NOHATHSAMH: IEJI0€ YHCIO, ACITMMOCTh YHCE,
OOBIKHOBEHHAs JIpO0b, NECATUYHAS APOOb, pAIMOHAIBLHOE YHCIO, MPHOMMKEHHOE 3HAYCHUE
4lCclla, 4acTb, JOJS, OTHOILIEHHWE, MPOLEHT, MOBBIIICHUE U IOHWKEHUE Ha 3aJaHHOE YHCIIO
MPOIICHTOB, MacCIITa0;

— omepupoBarb Ha 0a30BOM ypOBHE MOHATUSAMU: JIOTAPU(PM UHUCIIA, TPUTOHOMETPUUECKAS
OKPY)KHOCTb, TpaJyCHasl Mepa yIiia, BEIU4MHA yIJia, 3aJJaHHOT'O TOYKON Ha TPUTOHOMETPUUECKOI
OKPY)KHOCTH, CUHYC, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC YIJIOB, UMEIOILUX TPOU3BOJIBHYIO BEIHUNHY;

—  BBITIOJHATDH apu(METHUECKUE JICHCTBHSA C IETBIMU U PAIMOHATIHHBIMH YHCIIAMH,

—  BBINOJIHATH HECJIOXKHBIE TPE0OpPa30BaHUsI YUCIIOBBIX BBIPAXKEHUHN, COACPIKAIUX CTENEHU
quce, MO0 KOPHHU U3 YHCEN, THO0 JoraprudMbl UnuCced;

—  CpaBHUBATh PAallMOHAJIbHBIE YUCIIa MEXY CO00I;

—  OLIGHMBAaTh U CPaBHUBATH C PALIMOHAIBHBIMU YUCIIAMU 3HAYECHHUS IIENIbIX CTENEeHel Yucel,
KOpHEH HaTypaJlbHOW CTENEeHH U3 YUCE, Jorapu(MoB YHuces B IPOCTHIX CIydasx;

- un300paxkaTh TOUKAMH Ha YUCJIOBOU MPSIMOH IIeJible U pallMOHAIbHbBIE YUCIIA;

- m300pakaTb TOYKAMH HA YUCJIOBOW MPSMOM IIeNIble CTEMEHU YMCEN, KOPHU HATypaJbHOU
CTETEeHU U3 YUCEI, JOrapu(Mbl UUCEN B MPOCTHIX CIYYasX;

—  BBINOJIHATH HECJOXHbIE MPEeoOpazoBaHUs IEJIbIX U JAPOOHO-PALMOHAIBHBIX OYKBEHHBIX
BBIPAKCHHIT,

—  BBIpaXkarh B MPOCTEHIINX CIIy4asiX U3 PaBEHCTBA OJHY IIEPEMEHHYIO Uuepe3 ApYyTrue;

—  BBIUMCIATH B MPOCTHIX CIIy4asX 3HAYCHUS YHCIOBBIX U OYKBEHHBIX BBIPAXKCHHIA,
OCYIIECTBIISII HEOOXOIUMBIE MOJICTAHOBKHU M MPE0Opa30BaHNUS;

—  un300pakaTh CXeMAaTUYECKHU yroJjl, BEIMYMHA KOTOPOTO BBIPAXKEHA B rpajlycax;

—  OILICHMBaTh 3HAKU CHHYCA, KOCHHYCA, TAHT'€HCA, KOTAHT€HCA KOHKPETHBIX YITIOB.

B noeceonesnoii sicusnu u npu uzyueHuu Opy2ux yueOHvlx npeomemos:

—  BBINOJHATH BBIYUCICHUS IIPU PELICHUH 33/1a4 TPAKTUYECKOTO XapaKTepa;

—  BBINOJHATH NPAKTHUECKUE PACUETHI C UCIOJIb30BAHUEM ITPU HEOOXOIMMOCTHU CIPABOYHBIX
MaTepHaoB U BIYUCIUTEIbHBIX YCTPOUCTB;

—  COOTHOCHUTH peallbHbI€ BEJIMYHHBI, XapaKTePUCTUKU 0OBEKTOB OKPYXAIOIIEro MHpa C UX

KOHKPCTHBIMHU YU CJIOBBIMHA 3HAYCHUSAMU



WCIIOJIb30BaTh METOBI OKPYIIICHUS, PUOTMKCHUS W IPUKHUIKHA TIPU PEIICHHH TPAKTUYECKUX
3aJ1a4 MOBCEAHEBHOM XKU3HU

BBITTyCKHHK TIOTYYUT BO3MOXKHOCTh HAYYUTHCSI — 0A30BBIN YPOBEHB:

—  (C80000HO onepuposamv NOHAMUAMU. Yer0e YUCT0, OeIUMOCMb Yucel, O0DbIKHOBEHHAS
O0pobb, decamuunas Opodb, PAYUOHATbHOE YUCTLO, NPUOTUICEHHOE 3HAYEHUe YUCLA, YACMb, 00,
OmHOWeHUe, NPOYEHN, NOGbLULEHUEe U NOHUNICEHUe HA 3A0AHHOE YUCTO NPOYEHMO8, MACUmMAa0,

—  npusoouUmb NpuMepbl Yuceil ¢ 3a0aHHbIMU CBOUCMBAMU OETUMOCTIU;

—  onepuposamv NOHAMUIAMU. J02APUPGM  UYUCTA, MPUSLOHOMEMPUUECKAs. OKPYICHOCMb,
PAaouanHasn u 2padycHas mepa yena, eiudurd yaid, 3a0aHH020 MOYKOU HA MPUOHOMEMPUYECKoU
OKPYIICHOCIMU, CUHYC, KOCUHYC, MAH2EHC U KOMAHLEHC Y2108, UMEIOWUX NPOU3BOTILHYIO GEIUYUHY,
yucia e u m,

—  BLINOAHAMb apudmemuyeckue O0elcmeus, couemdas YCHmHble U NUCbMEHHble Npuembl,
NPUMEHSISL NPU He0OX0OUMOCIU 8bIYUCTUMENbHbIE YCMPOUCMBA,

—  Haxooumv 3HAYEHUs. KOPHS HAMYPAIbHOU CMENneHu, CMeneHu ¢ pPayuoHAIbHbIM
noxkasamenem, 102apuhma, UCNOIb3YsL NPU HeOOXOOUMOCU GLIYUCTUMETbHbLE YCIPOUCMEA;

—  NOIb308AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACYEeMaxX,

—  Npoeooumb NO U3GECMHLIM QOpMYTIAM U NPABULAM NPeodPA308aHUS OVKEEHHbIX
BIPAINCEHUT, BKIIOYAIOWUX CIMENeHU, KOPHU, 102apUu@Mbl U mpuecoHomMempuyeckue QYHKYuu,

—  HAX00Umb 3HAYEHUsT YUCTIO08bIX U OYKBEHHBIX SbIPANCEHUL, OCYUIeCMmEIsis HeoOXooumble
NOOCMAHOBKU U NPeobPA308aHUSL;

- u3006padxdcamv cxemamuyecKku y2o, 8eUYUHA KOMOPO20 GbIPANCEHA 8 2PA0YCaAX Ul

paouanax;

- Ucnolb3oeanib npu peueruu 3a0ay mabnuynvie sHAYEeHUs mpucoHomempu4ecKux

@dyHKyull yenos;
- BbINONHAMb NEPEBO0 BEIUYUNBL Y2lld U3 PAOUAHHOU MEPbL 8 2PAYCHYIO U OOPAMHO.

B noeceonesnoti sicusnu u npu uzyuenuu opy2ux yueOHuIx npeomemos:

—  BLINONHAMb OCUCMBUs C YUCTOBLIMU OAHHLIMU NPU PeuleHuu 3a0ay NpaKmuyecko2o
Xapaxkmepa u 3a0a4 u3 pasiudHbIxX oonacmert 3HaAHUL, UCHOTb3YA NPU HEOOXOOUMOCMU CNPABOYHbIE
Mamepuansl U 8bI4UCTUMENbHBIE YCIMPOUCMEA,

-0YeHusamn, CpAasHUBAMsb U UCHONL3068AMb NPU PeuleHUl NPAKMUYecKux 3a0ay Yuciogvle
3HAYEHUS PeanbHbIX 8ETUYUH, KOHKDEemHble YUCT08ble XaPAKMEPUCTNUKU 00bEKMO08 OKPYHCAIOU €20
mupa

YpaBHeHHUS U HEPABEHCTBA

BbInmyckHUK HayduTCcs — 0a30BBIH YPOBEHb:

—  Pemars nunHeiHbie YpaBHCHUA U HCPABCHCTBA, KBA/IPATHLIC YPABHCHUA
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- pemars jorapudmuyeckue ypaBaenus Buaa log o (bx + ¢) = d u npocreiiive HepaBeHCTBa
BHJIA

logax<d,

—  pemaTh TOKa3aTenbHbIE ypaBHEHHs, Buaa a”*°= d (rae d MOXHO NPEJICTaBUTH B BHJIE
CTEIIEHU C OCHOBaHHEM a) U IpocTeiiire HepaBeHeTBa Buaa 8°< d  (rae d MOKHO MpeCTaBUTh
B BUJIC CTCIICHU C OCHOBAHHUEM a);.

—  NPHUBOIMTH HECKOJILKO MPUMEPOB KOPHEH MPOCTEHINEro TPUTOHOMETPUUECKOTO YPaBHEHHUS
BHJA: Sin X =&, COSX =a, tg X =a, Ctg X = @, rme a — TabaIuYHOe 3HAYCHUE COOTBETCTBYOMICH
TPUTOHOMETPHUYCCKOM (PyHKIIHH.

B nosceoneenoti scuznu u npu uzyyeHuu opyeux npeomemos:

- COCTaBIATH W pEIIaTh YPaBHCHHS W CHCTEMbl YPaBHEHHH IPH DPEIICHUH HECIOKHBIX
MPaKTHYCCKHUX 33129

BBIMYCKHUK TOTYYUT BO3MOKHOCTD HAyYHThCS — 0A30BBIN YPOBEHb:

- Pewams  payuonanvhvle, nokazameivbhvie U 102APUGMUUECKUE YPAGHEHUS U
HepaseHcmea, npocmenuiue UPPAYUOHATbHbVIE U MPUSOHOMEmpPUYecKue YpasHeHusl,
HEePAaseHCmaa U ux Cucmembl;

—  UCNOTB308aMb MEMOObl peuleHUs YPAGHEeHUll. npusedeHue K 8udy «npouzeedeHue pagHo
HYII0Y» UTU «YACIMHOE PABHO HYIIOY», 3AMEHA NEPEMEHHbIX,

—  UCNOIB308aMb MEMOO UHMEPBATIO8 OJisi PEULEHUsL HEPABEHCMNE,

- UCNONBL306aMb 2paghuyeckuil Memoo Oisi NPUOTUINCEHHO20 peuleHUsl YPAGHEHUIL U
HepaseHcma,

- uzoopadcamv Ha MpPUSOHOMEMPUYECKOU OKPYICHOCTU MHONCECMBO peleHUll
npocmetuux mpuecoHOMempu4ecKux ypaeHeHutl U HepaseHCme,

- 8bINONHAMb OMOOP KOPHEll YPAGHEHU UIU PeUleHUll HepABeHCME 8 COOMBENCMEUU
¢ OONOTHUMENbHIMU YCTIOBUAMU U 02PAHUYEHUAMU.

B noeceonesnoti srcusnu u npu uzyuenuu opy2ux yueOHvIx npeomemos:

- cocmasisims U peuams YPaeHeHusl, CUCmembl YPAGHEeHULl U HepaseHCcmeda npu

peuteHuu 3a0a4 Opyeux y4eOHblX npeomMemos;

- UCNONb306AMb  YPAGHEHUSI U HEPABEHCMBA O]l NOCMPOCHUs U UCCLEe008AHUSL
npoOCmMetuuux Mamemamuieckux Mooeell peaibHblX CUmyayuil Ui nPUKIaoHbIX 3a0ay,
-yMemb  UHMePnPemuposams NOJIYYEHHbI NPU PeeHUU YPAGHEHUs, HepaGeHCmed iU
cucmemvl pe3yibmam, OYeHUsamv e20 Npasoonododue 8 KOHMeKCme 3A0aHHOU pPealbHOl
cumyayuu uiu npUKIaoOHoU 3a0ayu
DyHKUUHA

BbInmyckHUK HayduTCcs — 0a30BBIH YPOBEHb:
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— OmnepupoBarb Ha 0a30BOM ypOBHE MOHATHSAMHU: 3aBHCUMOCTb BEIUYMH, (QYHKIIHS,
apryMeHT U 3HadeHue (QyHKIIUH, 00JIaCTh ONPEAeTICHHS 1 MHOXKECTBO 3HaYCHUH (DYHKITUH, Tpapuk
3aBHCUMOCTH, TpaduK QyHKINHU, HYITH (YHKIIMH, IPOMEKYTKHA 3HAKOMOCTOSIHCTBA, BO3PACTaHUE
Ha YMCIIOBOM IPOMEXKYTKE, YObIBaHHE Ha YHCIOBOM IMPOMEXYTKE, HanOOJbIllee M HAUMEHbIIIEee
3HaueHue (PyHKIMU Ha YHCIOBOM IIPOMEKYTKE, MEpUoInIecKast GyHKIUS, TIEPHOI;

- omepupoBarh Ha 0A30BOM YpOBHE NOHATHIMH: MPsIMasi U 00paTHast MPOMOPIHOHATIEHOCTD
JUHEWHas!, KBaJpaTuyHas, JiorapuMuieckas 1 NokazaresnbHas (QyHKINU, TPUTOHOMET PHYECKUE
byHKIMH;

— pacmo3HaBarh  TpaQuKH  dDIIEMEHTApHBIX  (QYHKOWI: mpsMoi W oOpaTHOMH
MPOMOPLUOHAIBHOCTH, JIMHEHHOW, KBAaJApAaTUYHOM, JIoTapupMHUUYECKON M IOKa3aTelbHOU
(GYHKUIMNA, TPUTOHOMETPUYECKUX (PYHKIUI;

— COOTHOCUTh  TIpaUKd  d2JIE€MEHTapHbIX  (yHKOMI:  mpsMol u  oOpaTHOM
MPOMOPIIMOHAIBHOCTH, JIMHEHHOW, KBAaJpaTUYHOM, JIOTapu(MUUYECKON M TOKa3aTrelabHOU
(GyHKIMA, TPUTOHOMETPUYECKUX PYHKIUI ¢ popMylaMu, KOTOPBIMU OHH 3a/1aHBl;

—  HaXoAWTh 10 rpaduKy NPUOIMKEHHO 3HAYCHUS PYHKIIMU B 3aJaHHBIX TOUKaX;

— ompenensaTh no rpaduky coiictBa (YHKUMU (HYJIH, MPOMEXKYTKH 3HAKOTIOCTOSHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HauOOJIbIIIME U HAMMEHbIIINE 3HAYEHUS U T.I1.);

—  CTpoWTh 3CKH3 rpaduka (yHKIHMH, YIOBICTBOPSIONICH MPHUBEICHHOMY HA0OPYy yCIOBHMA
(mpoMeXXyTKH BO3pacTaHusi / yObIBaHWSA, 3Ha4eHHE (YHKIIMM B 3aJaHHOW TOYKE, TOYKH
AKCTPEMYMOB H T.]I.).

B noeceonesnoui dcusnu u npu uzyuenuy Opy2ux npeomemos.

—  OHpEAENATH 0 rpaukaM CBOICTBA peabHbIX IPOLIECCOB U 3aBUCUMOCTEN (HaubosipIIne
U HauMEHbLIME 3HA4YeHUs, [POMEXKYTKH BO3pacTaHuss U  yOBIBaHUS, IPOMEXYTKH
3HAKOINIOCTOSTHCTBA U T.I1.);

HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW IPAKTUUECKON CUTyalluH

BBINMYCKHUK MOTYYUT BO3MOKHOCTb HAyYUThCsl — 0A30BBIN YPOBEHb:

—  Onepuposamv nOHAMUAMU. 3ABUCUMOCMb GETUYUH, (DYHKYUA, apeymMenm u 3HaueHue
@yukyuu, obracms onpeoeneHuss U MHONCECMB0 3HAYEHUL QYHKYuu, epapux 3asucumocmu,
epagux Gynkyuu, Hy1u GYHKYUU, RPOMEeNCYmKU 3HAKONOCMOAHCMEA, 803PACMAHUE HA YUCTOBOM
npomedicymie, yovieanue HA YUCTIOBOM NPOMENCYMKe, Hauboavuiee U HAUMEHbulee 3HAYEeHUe
GQYHKYUU HA YUCTLOBOM NpOMENCYmKe, NepUoouyeckds @QyHKYus, nepuoo, 4emuas U Hedemuas
Qyuryuu;

—  onepupogamv NOHAMUAMU. NPAMAs U O0OpAmMHAs NPONOPYUOHATLHOCMYb, JIUHELHAs,
K8AOpaAMu4Has, 102apupmMuiecKkas u noKkazamenibHas QYHKYuu, mpuezoHomMempuyeckue QyHKyuu;

- onpeodenams 3HaueHue GYHKYUY no 3Ha4eHur0 apeymeHma npu paziuyHuix cnocobax

3a0anus ynKyuu;
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- cmpoums 2paguKy U3y4eHHbIX QYHKYULL,

—  onucvl8amsv No epaguky u 8 npocmetux Ciyuasx no Qopmyne nogsedeHue u ceoucmsd
@yHKyull, HAxXOOUMs o 2papuKry GyHKYuYU HaUbOILUIUE U HAUMEHbUIUE SHAYEHUSL,

- cmpoumbs 2cKu3 epaguxa Gynkyuu, y0osiemsopaioujeli npueedeHHoMy Habopy yca08ull
(npomedcymxu  803pacmanusl/yovieanus, 3HaveHue @QyHKyuu 6 3A0aHHOU MOuYKe, MOYKU
IKCMPEMYMOB, ACUMNIMOMbL, HYIU GYHKYUU U m.0.);

—  pewams ypasHeHus, npocmeluiue CUCmembl ypaeHeHUutl, UCHOIb3Ys CBOUCMEA QYHKYULL U
ux 2paguros.

B noeceonesnoil scusnu u npu uzyuenuu Opyeux yueOHvlx npeomemos:

— onpeoenams no 2pagpukam u UCHOIb308amMb OJisl peuleHUus NPUKIAOHbIX 3a0ay
CBOUCMBA PEealbHbIX NPOYecco8 U 3asucumocmeti (Hauborbuiue U HauMeHbliue 3HA4eHUsl,
NPOMENCYMKU  803PACMAHUA U YObIGAHUA QYHKYUU, NPOMENCYMKU 3HAKONOCHOSHCMEA,

acumMnmomol, nepuoo u m.n.);

— UHMepNpemuposams  CeoLUCMea 6 KOHMEKCme KOHKPEMHOU NpaKmuyecKkou
cumyayuu;

onpedensams Nno 2paguxam npocmenuiue Xapakmepucmuku Hepuooudeckux Hnpoyeccos 8
Ouono2UU, IKOHOMUKE, MY3bIKEe, PAOUOCEA3U U Op. (AMIIUMYOAQ, Nepuoo u m.n.)

DJieMeHThl MATEeMaTH4YeCKOro aHAIU3a

BrimyckHUK HayduTCSl — Oa30BBI YPOBEHB:

— OmnepupoBars Ha 0a30BOM ypOBHE TMOHATUSMHU: TPOU3BOIHAS (YHKIUU B TOUKE,
KacaTelibHas K rpa@uky GyHKIMH, IPOU3BOAHAS (PYHKIUH;

—  ompenenisaTh 3HaYeHHE MPOU3BOAHON (PYHKIIMU B TOUKE MO M300paKEHUIO KacaTelbHOM K
rpaduKy, MPOBEACHHOMN B 3TOH TOUKE;

—  peuiath HECJOXKHbIE 33/1a41 HA PUMEHEHHE CBA3U MEX Y MPOMEKYTKaMU MOHOTOHHOCTH
U TOYKaMH 3KCTpemMyMmMa (YHKIHUU, C OJHOW CTOPOHBI, U MPOMEKYTKAMH 3HAKOIIOCTOSHCTBA U
HYJISIMH TIPOU3BOIHOM 3TON (QYHKIIMU — C APYTOH.

B noeceonesnoii sicusnu u npu uzyueHuu opy2ux npeomemos:

— TOJB3yACh TpaduKaMu, CpaBHUBaTh CKOPOCTH BoO3pacTaHus (pocTa, MOBBIIICHUS,
YBENTUYECHHS U T.II.) UM CKOPOCTHU YObIBAaHUS (Ta/leHUs, CHIKEHUS, YMEHBIIIEHUS U T.11.) BEIMYUH
B pEaNbHBIX Mpolieccax;

— COOTHOCUTH TpaUKH pealbHbIX MPOIECCOB M 3aBHUCHUMOCTEH C HX OMHCAHUIMH,
BKJIFOYAIOIIMMH XapaKTEPUCTUKH CKOPOCTU M3MEHEeHHs! (OBICTPBIA POCT, TUIABHOE TIOHHWKEHHUE U
T.IL);

—  HCMOJB30BaTh I'paUKH peambHBIX MPOIECCOB Sl PEIICHUS HECIOXKHBIX MPUKIATHBIX
3a/1a4, B TOM YHCJIe OMPEeNss 1Mo rpaguKy CKOPOCTh X0a mpolecca

BLIHYCKHI/IK MOJIYYHUT BO3MOXKXHOCTb HAYYUTHLCH — 0a30BbIi YPOBCHL:
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—  Onepuposamv nousmuamu: npou3800HAs (YHKYUU 8 moyKe, KACAMEIbHASL K 2PapuKy
@yuKkyuu, npouzsoOHaAs GYyHKYUU,

—  8BIYUCTAMb NPOU3BOOHYIO OOHOUNIEHA, MHO20YNEHd, K8AOPAMHO20 KOPHA, NPOU3BOOHYIO
cymmbl QhyHKyUl,

- BLIYUCTIAMb NPOU3BOOHbBIE DNIEMEHMAPHBIX QYHKYULL U UX KOMOUHAYULL, UCNONb3YSL
CNPagoyHbLEe MAMEPUATIBL,

- uccneo006ams 8 NpoCmeuuux ciyuasax @QyHKYuu Ha MOHOMOHHOCMb, HAXOOUMb
Haubonvwiue U HAUMEHbWUe 3HAYEHUS @OYHKYUl, Cmpoumv 2papuKku MHO20YLEHO8 U
npocmeuuux payuoHaIbHblX QYHKYUL ¢ UCHOIb308AHUEM ANnapama MamemamuyecKo2o
amanusa.

B nosceonesnoui scusnu u npu uzyueHuu opyeux yueonvix npeomemos.:

—  pewamsv NPpuKIaOHble 3a0auu U3 OUONO2UU, QUUKU, XUMUU, IKOHOMUKU U OpYeUx
npeomemos, CA3aHHble C UCCIe008AHUEeM XAPAKMEPUCTMUK PEANbHbIX NPOYECcos8, HAX0HCOeHUueM
HAuOOILUWUX U HAUMEHLUUUX 3HAYEHUU, CKOPOCMU U YCKOPEHUsL U M.N.;

—  UMmepnpemupo8ams NOIyYEHHble Pe3)Ibmamsl

CraTucTHKa U TeOpUs BePOSATHOCTEH, JIOTHKA U KOMOUHATOPHUKA

Brinmyckauk HayuuTcs — 0a30BbIi YpOBEHbB:

— OnmnepupoBare Ha 0a30BOM YpPOBHE OCHOBHBIMHU ONHCATEIbHBIMU XapaKTePUCTHKAMU
YUCJIOBOTO Habopa: cpemHee apudMeTHdyeckoe, MeauaHa, HauOOJbIlIee W HAaWMEHbIIEEe
3HAYCHUS;

— omepupoBarb Ha 0a30BOM YpOBHE MOHSTHSIMHM: YacTOTa U BEPOSTHOCTH COOBITHS,
CIydaifHbIM BBIOOP, OTBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH;

- BBIYUCIISTH BEPOSITHOCTU COOBITUI HA OCHOBE MO/ICYETa YUCIIA UCXOJIOB.

B nosceonesnoui scusnu u npu uzyuenuu opyeux npeomemos.

—  OILIGHMBAaTh M CPAaBHUBATDH B MIPOCTHIX CIY4asiX BEPOSATHOCTH COOBITHH B peaibHOU KU3HU;

—  4YWTaTh, CONOCTABIATH, CPABHUBATh, UHTEPIPETUPOBATh B MPOCTHIX CIydasX peabHbIE
JaHHbIE, IPEACTABICHHbIC B BUJIE TAONIHUII, AUArpaMM, TpaduKoB

BbINyCKHHUK TOTYYUT BO3MOKHOCTh HAYy4YUTHCSI — 0A30BBIN YPOBEHbD:

— Hmemwv npedcmasnenue 0 OUCKpEMHbIX U HENPEPBIBHBIX CYYAUHBIX BETUYUHAX U
pacnpeoeneHusix, 0 He3asUCUMOCIU CIYYAUHbIX GETUYUH

— umMems npeocmasieHue 0 MamemMamuyeckom OHCUOAHUU U OUCHEPCUU CTLYHALIHBIX
BEUUUH;

- umMems npeocmasieHue 0 HOPMAIbHOM pacnpeoeieHul U NpumMepax HOPMAaibHO
PacnpeoeneHHbIX CIy4auHbIX 8eNUYUH,

—  NOHUMAmMb CYmMb 3AKOHA OONbWUX 4Yucel U 6blOOPOUYHO20 Memood U3MepeHus

8eposimHocmeli;
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—  umems npedcmasienue 0o yCi08HOU 8ePOAMHOCMU U O HOIHOU 8EPOAMHOCIU, NPUMEHAMb
UX 8 peueHuu 3a0ay,
—  uMemv npeocmasgienue 0 8ANCHLIX YACMHLIX UOAX pacnpedenenuti U NPUMEHAMb UX 6
peutenuu 3a0ay;
- umMems npedcmasiienue 0 KOppersyuu Ciy4aiunblx 6eIUYUH, O JUHENHOU pecpecCcul.
B nosceonesnou srcusnu u npu uzyuenuu opysux npeomemos:

- BLIYUCTIAMY UTU OYEHUBAMb BEPOAMHOCMU COOLIMULL 8 PeAIbHOU HCUSHU,
- 8b10UPaAMb NOOX00sIUUE MEMOObL NPeOCMAsIeHUsl U 00padOMKU OAHHBLX,

- ymems pewuanib HECOJCHble 3a0a4u Ha NpUMEHEeHUe 3aKOHA oonvbuIUX qucen 8
coyuoniocuu, cmpaxoeaHuu, 30pa600xpaHeHuu, obecneuenuu 6e3onacHOCmMU HACENCHUS 8

upe3e6ol YAUHBIX cumyayusix

TexcToBbIC 3a124K
Boimyckauk HayuuTcs: — 0a30BbIi YpOBEHbB:
—  Pemarp Hec0XKHBIE TEKCTOBBIE 33]1a4H PA3HBIX THUIIOB;
- aHAJIM3UPOBATh YCIOBHE 3a7a4yM, MPU HEOOXOJUMOCTH CTPOHUTH AJIs €€ pelIeHUs
MaTeMAaTUYECKYIO MOZEIIb;
- MIOHMMAaTh U MCIIOIb30BaTh IS PELICHU 3a/1auu HH(POPMALUIO, IPEACTABICHHYIO
B BUJIE TEKCTOBOW M CUMBOJIBHOH 3allnCH, CXeM, TaOlHIl, AUarpamMmm, rpa)MKoB, pUCYHKOB;
- JEUCTBOBATH 110 AITOPUTMY, COAEPIKAILEMYCS B YCIIOBUU 3a]1a4U;
- UCIIOJIb30BaTh JIOTHYECKHUE PACCYKICHUS IIPU PEILICHUN 3aJa4H;
- paboTarh ¢ M30BITOYHBIMH YCIOBHUSAMH, BbIOMpaAst U3 Bcell MHPOPMALMY, JaHHBIE,
HEOOX0AMMBIE AJIS PeIIeHUs 3a/1a4u;
- OCYILECTBJIATh HECJIOXKHBIM Iepe0op BO3MOXKHBIX DELIEHHUH, BbIOMpas M3 HUX
ONTUMAJILHOE [0 KPUTEPHSIM, CHOPMYITUPOBAHHBIM B YCIOBHH;
- aHAJIM3UPOBATh U HHTEPIPETUPOBATH IIOJIyYEHHBIE PELICHHS B KOHTEKCTE YCIOBHUS
3aJja4M, BEIOUPATh peIleHHs], He IPOTUBOPEYAIe KOHTEKCTY;
—  pewarb 3aJ1a4uu Ha pacdyeT CTOMMOCTH MOKYIIOK, YCIIYT, IO€3/10K U T.IL;
— pemaTbh HECJOXKHBIE 3a/1aud, CBSI3aHHBIC C JOJIEBBIM YYacTHEM BO BIAJCHMU (PUPMOH,
MIPEANPUATHEM, HEIBUKUMOCTBIO;
—  pemarh 3aJa4M Ha MPOCTbIE MPOLEHTHI (CUCTEMBI CKHJIOK, KOMUCCHM) M Ha BBIYHCIICHHUE
CJIOXKHBIX ITPOLICHTOB B Pa3JIMYHBIX CXEMax BKIIAJ0B, KPEAUTOB U UIIOTEK;
— pemarh NpakTHYECKUE 3a/ayd, TpeOyrollrue MCIOIb30BaHMUs OTPHULATEIbHBIX YHCEN: Ha

OMPCACIICHUC TEMIICPATYPhI, HAa OMPCACICHUC TTOJIOKCHUA Ha BpeMeHHéﬁ oCHu (IIO HaIeun OpbI U
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MOCJIe), Ha IBIKCHHE JICHEKHBIX CPEICTB (MPUXOJI/PacXo), Ha OMpeesieHne TITyOUHBI/BBICOTHI U
T.IL;
—  HCTOJB30BATh MOHATHE MAacIITa0a ISl HAXOXKCHHS PACCTOSTHUN U JUTHH HA KapTaxX, IaHax
MECTHOCTH, IJIaHaX TOMEIICHHH, BEIKPOUKAX, MPU pabOTe HA KOMIBIOTEPE | T.II.
B nosceonegnotl scuznu u npu uzyyeHuu opyeux npeomemos:
pelIaTh HECIIOKHBIC MPAKTHYECKHE 33/1a4, BOSHUKAIOIINE B CUTYALUSX IOBCETHEBHOM KU3HU
BBITTYCKHHK TIOTyYUT BO3MOXKHOCTh HAYUYUTHCS — 0A30BBIN YPOBEHB:
- Pewamyo 3a0auu pasnvix munog, 8 mom uucie 3a0a4u NOGbIULEHHOU MPYOHOCTU,
- 8bI0UPAMb ONMUMATILHBIL MEMOO peuleHus 3a0adll, pAcCMAmpueds pasiuyHvle
Memoovl;
— CMpoUms MoOelb peteHus 3a0ayu, nposooUmMs 00KA3amelbHble PACCYHCOeHUs,
- pewams 3a0ayu, mpedyrouue nepebopa 8apuanmos, NPoGepPKU YCiosutll, 6bl6opa

onmumailbHO20 pe3yibmama,

- AHATU3UPOBAMb U  UHMEPNPEMUPOBAMb  Pe3YIbMAambl 68 KOHMeEKCme YCl08Us.
3a0auu, 8blOUPaAmMsb peulenus, He NPOMUopeYaujue KOHMeKCcmy;,
— nepegooums npu peulenuu 3adauu uHgopmayuio u3 00HOU ¢hopmbl 6 Opyeyio,
UCNONL3YSL NPU HEOOXOOUMOCU CXeMbl, MAOAUYbL, ePAPUKU, OUASPAMMDbL,

B nogceonesHoll Jcu3Hu U npu u3yueHun Opyeux npeomemos.

pewams npakmuyecKue 3a0aqu U 3a0ayu u3 opyeux npeomemos

TI'eomeTpus

BbInycKHUK HayduTCss — 0A30BBIN YPOBEHb:

— OmnepupoBarh Ha 0a30BOM YypOBHE TMOHSTHUSAMHU: TOYKA, TIpsMas, IUIOCKOCTh B
MIPOCTPAHCTBE, MAPALICIIEHOCTD U MIEPICHIUKYISIPHOCTD MPSMBIX U TUIOCKOCTEIH;

—  pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (TIpU3Ma, MUPaMHA, MPSMOYTOJIbHBIN
napajuienenumnen, Kyo);

— u300paxkaTh W3y4aeMbie (QUTYpbl OT PYKH U C TPUMEHCHHEM IPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

—  Jenarb (BBIHOCHBIC) TUIOCKHE YEPTE)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI
CBEpXY, cOOKY, CHU3Y,

— Wu3BIEeKaTb HMHPOPMAIMIO O  MPOCTPAHCTBEHHBIX  TEOMETPUYECKUX  (QUrypax,
MPECTaBICHHYIO Ha YepTekaxX U PUCYHKAX;

— mpuMeHATh Teopemy [Iudaropa npu BEIUKUCICHUN 2JIEMEHTOB CTEPEOMETPHUUECKHIX QPUTYD;

— HaXoAWTh OOBEMBI W IUIOMIAMM TIOBEPXHOCTEH MPOCTEHIINX MHOTOTPAaHHHKOB C
npuMeHeHneM (hopMmyi;

— pacCiio3HaBaTb OCHOBHBIC BU/JIbI TCJI BpAIllICHU A (KOHYC, MUIIMHAP, C(bepa u map);
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— HaxoguTh OObEMBl M IUIOIMIAAM TMOBEPXHOCTEH MPOCTEHUIIMX MHOTOTPAaHHUKOB M Tell
BpaIleHHs ¢ IPUMEHEHHUEM (POPMYIL.

B nosceonegnoti sxcuznu u npu uzyyeHuu opyeux npeomemos:

—  COOTHOCHUTH a0CTPaKTHBIEC TEOMETPHUSCKHUE TOHSTUS U (DAKTHI ¢ peaTbHBIMH )XHU3HEHHBIMU
00bEKTaMU U CUTYAIUSIMH;

—  WCMOJB30BATh CBOMCTBA MPOCTPAHCTBCHHBIX T'€OMETPUYECKUX (UTYp sl perieHus
TUTIOBBIX 33]1a9 MPAKTUICCKOTO COACPKAHHUS,

—  COOTHOCHTH IIJIOIIAIU TIOBEPXHOCTEH TEJI OJMHAKOBOH (POPMBI Pa3IMIHOTO pa3Mepa;

—  COOTHOCHUTBH OOBEMBI COCYIIOB OAMHAKOBOW (DOPMBI Pa3TUIHOTO pa3Mepa;

OIIEHUBaTh (POpPMY MPABMIILHOTO MHOTOTPAaHHHKA ITOCIE CITUJIOB, CPE30B U T.II. (OTpENeNiTh
KOJIMYECTBO BEPIIUH, peOep U rpaHe MoTydeHHBIX MHOTOTPAHHHUKOB

BBITTYCKHHK TIOJTyYUT BO3MOKHOCTh HAYUYUTHCS — 0A30BBIN YPOBEHbB:

—  Onepuposamv  nowsmusmMu:  MOYKA, NpsAMAs, NIOCKOCMb 6  NPOCMPAHCMEe,
napanierbHoCmy U NePneHOUKYIAPHOCHb NPAMbIX U NIOCKOCHel,

—  npumeHsms O/ peuleHusi 3a0a4 ceomempuydeckue akmol, eciu YCi08us NpPUMeHeHUs
3a0ambl 6 A6HOU hopme;

—  pewamsv 3a0auu  HA HAXOJCOEHUe 2eOMempUYecKux 6eluyur no obpasyam uiu
AnCOPUMMAM;

— Oenambv (BbIHOCHBIE) NIOCKUE YePMENCU U3 PUCYHKO8 00beMHbIX (ueyp, 8 mom uducie
pucosamu 8U0 ceepxy, cOOKy, Cmpoums cedeHusi MHO20CPAHHUKOS,

—  u3BIEeKamv, UHMEPNPEMmuposams u npeoopas06bléams UHGOPMAYUIO O 2eOMEMPULECKUX
Queypax, npedcmasieHHyo Ha Yepmertcax,

—  npumeHsms ceomempuyeckue hakmol 0Jisk peulenus 3a0ay, 8 Mom Yucie nPeonoiaeaouux

HECKOJIbKO Utazco8 peuerus,

Onucsvleams 63auUMHOe padCnolodHCeHUe npAmMoblx U niockocmeli 8 npocmpancmee,

Gopmynuposams ceoticmea u npusHaxu uyp;

00KA3bIBAMb 2eOMEMPUUECKUE YIMBEPHCOCHUSL,

—  glademv CcmMamoapmuol Kiaccuguxayuel nNpoOCMPAHCMEEHHbIX Queyp (nupamuosi,
npusMel, napaiieienuneosl);

—  HaxoOoums 00vbeMbl U NIOWAOU NOBEPXHOCMEU 2eOMEMPUYecKux mei C NpUMeHeHUeM
Gopmyn;

—  GBIYUCTAMb PACCMOSIHUS U Y2llbl 8 NPOCIPAHCGE.

B nosceonegnoti scuznu u npu uzyyeHuu opyeux npeomemos:

UCNONb306AMb  CBOUCMBA 2€0MEMPUYecKUx @ueyp O peweHus 3a0ad NpaKmuyecko2o

Xxapakmepa u 3a0ay u3z opy2ux obracmeu 3HaHuil
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BekTopbl M KOOPANMHATHI B IPOCTPAHCTBE

BbInmycKkHUK HayduTCs — 0a30BBIN YPOBEHB:

- OmnepupoBare Ha 0a30BOM ypPOBHE TIOHSATHEM JEKAPTOBHI KOOPAWHATHI B
IIPOCTPAHCTBE;

— HAXOJUTh KOOPAMHATHI BEPIIMH Ky0a U MPSMOYTOJILHOTO MapaJljieienuIeaa
BrInycKHHUK TTOJIy9UT BO3MOYKHOCTh HAYYHTHCSI — OA30BBIi YPOBEHB:!

- Onepuposamb nousmusAMU 0eKapmoevl KOOPOUHAMbL 8 NPOCMPAHCMEe, 8EKMOP,
MOOYIb 8eKMOPA, PABEHCMBO BEKMOPOS8, KOOPOUHAMbL 8EKMOPA, Y20l MeHCOy 8eKmopamu,
CKanApHoe npou3eedeHue 6eKmopos, KOIIUHEeaApHble 6eKMopbl,

- HAxXo0Umuv paccmosuue mexcoy 08yMs MOYKAMU, CYMMY 8eKIMOPO8 U NPOU3eeodeHue
8EKMOpPA HA YUCTO, Y20l Me#COy BeKMOPAMU, CKANAPHOE NpouzeedeHue, packiaobléambs
8EKMOP NO 08YM HEKONTUHEAPHbIM GEKMOPAM;

- 3a0a8ams NJI0CKOCMb YDABHEeHUeM 8 0eKApMOoGoU cucmeme KOOpOUHam;

peuiams npocmetiuiue 3a0ayu 86e0eHuUeM 8eKmopHo20 basuca
HcTopusi MaTeMaTuKH
Boimyckauk HayuuTcs — 0a30BbIi YpOBEHbB:

- OnurceIBaTh OTAENIBHBIE BBIIAIOIIMECS PE3YJIbTAThl, OJYYEHHBIE B XOJE Pa3BUTHUSA
MAaTE€MaTUKH KaK HayKH;

- 3HaTb TNPUMEPbl MaTEMaTHYE€CKUX OTKPBITUH W HUX AaBTOPOB B CBI3H C
OTEYECTBEHHOM M BCEMUPHOU UCTOPUEH;

IMOHMMAaTh POJIb MaTeMaTuku B pazButuu Poccun
BbINyCKHHUK TOTYyYUT BO3MOKHOCTh HAy4YUTHCSI — 0A30BbIN YPOBEHbD:

- IIpeocmasname 6K1A0 8bIOAIOWUXCA MAMEMAMUKO8 8 PA3BUMUE MANEMAMUKU U
UHBIX HAYYHBIX oOnacmel,

NOHUMAMb POlb Mamemamuxu 6 pazeumuu Poccuu
MeTtoabl MaTEMATHKH
Boinmyckauk HayuuTcs — 0a30BbIi YpOBEHbB:

- [IpuMeHATh M3BECTHBIE METOJABI IPH PEUIEHWU CTAaHJAPTHBIX MaTeMaTUYeCKHUX
3a/1a4;

— 3aMeyuarh U XapakTepHU30BaTh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH B OKpYXKarollen
JENCTBUTENBHOCTH;

— MPUBOJUTH TPUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEN B MPUPOJIE, B TOM YHUCIIE
XapaKTepU3YIOIIHUX KpacoTy MU COBEPLICHCTBO OKPYXKAIOIIEr0 MHUPA U IMPOU3BEICHUN
HCKYCCTBa

BBINMYCKHUK MOTYYUT BO3MOKHOCTb HAyYUThCsl — 0A30BBIN YPOBEHD!
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- Hcnonvzosamo OCHOGHbIE Memoovl OdoKasamenbcmad, npo8ooUmb
00KA3amenbCmeo U GblNONIHAM ONPOBEPHCEHUE;

- NpUMEHSAMb OCHOBHbIE MEMOObl PeuleHUs MAmeMamu4eckux 3a0ad;

- HA OCHOBE MamemMamuieckux 3aKOHOMEPHOCMmEU 8 Npupooe Xapakmepuzosanbs
Kpacomy u cOBEpULEHCMB0 OKPYHCAIOU,e20 MUPA U npouU3ee0eHuti UCKyCCmed,

- NpUMEeHAmMb  npocmeuuiue  NPocpamMMuvle  Cpeocmea U - 2NEeKMPOHHO-

KOMMYHUKAYUOHHbLE CUCMEMbBL NPU peuleHUuUU mamemamudeckKux 3a0ay.

2. Conep:kaHue y4eOHOro npeaMera
Cooeporcanue Kypca anzeopul u navan mamemamuyeckozo ananusa 10-11 knaccos

Yuciia 1 BeTHYHHBI

Paguannas mepa yma. CBsi3b paiuaHHOM MepBI yIyla ¢ IpajlyCHON MEpPOil.

Pacuminpenue noHATUsA 4Wca: HaTypalbHbIE, LIENbIE, PALMOHAIBHBIE, ACHCTBUTEIBHBIC,
KOMILIEKCHBIE uncia. KoMIUIeKCHbIE YKciia U X reoMeTpuueckas nHTeprperanus. ConpsxéHHble
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KOMIIJICKCHBIEC YHCJIa. I[eﬁCTBHTeJIBHaSI U MHHMad 49aCTu, MOAYJIb U aprymMCHT KOMIIJICKCHOI'O
gucna. AnreOpanyeckas W TpPUTOHOMETpHYEcKas (OPMBI 3amMCH KOMIUJICKCHBIX YHCEIL
ApugpmeTnueckue onepannu ¢ KOMIUIEKCHBIMU 4uciaMu. HarypanbHas cTerneHb KOMIUIEKCHOTO
yucna. Popmyna Myaspa.

BripaxeHus

Kopens n-ii crenenn. Apudmernaeckuii KOpeHb n-i creneHu. CBOHCTBA KOPHS N-i CTETICHU.
ToxxecTBeHHBIE MPeoOpa30BaHUs BBIPAKECHHH, COACPKAIIMX KOPHU N-U cTeneHu. BeiHeceHue
MHOXMTEIIS U3-T10]1 3HaKa KOPHS. BHECEHNE MHOXKUTEIS MO/ 3HAK KOPHSI.

Crenenb ¢ pauMoOHaIbHBIM THOKa3areneM. CBOMCTBa cCTeme- HU C pallMOHAIbHBIM
nokasaresneM. ToXJeCTBEHHbIE MpeoOpa3oBaHMsl BBIPAKEHUMN, COJEpXKAIIUX CTENEHU C
palMOHAIBHBIM OKA3aTEIIEM.

Kocunyc, cunyc, TaHreHc, KOTaHreHC yria noBopoTa. OCHOBHBIE COOTHOLIEHHUS MEXIY
KOCHHYCOM, CHHYCOM, TaHT'€HCOM M KOTAaHI€HCOM OJHOTO M TOro e aprymenra. ®opmyibl
cnoxenus. Dopmyiel npuBeneHus. @opMyIbl ABOMHOTO U IMOJIOBUHHOTO yIII0B. DOpMyIbl CyMMBI
U pa3HOCTH CcuHYcOB (kKocuHycoB). Dopmynbl mnpeoOpa3oBaHMsI NPOU3BEIACHHUS B CYMMY.
ToxnecTBeHHble TpeoOpa30BaHUs BBIPAXKEHUH, COJAEPKAIIUX KOCHUHYCHI, CUHYCHI, TAHTE€HCHI U
KOTaHI'€HCBHI.

ApPKKOCHHYC, apKCUHYC, apKTaHI'€HC, apKKOTaHreHe. [Ipocrelimue cBoiCTBa apKKOCUHYCA,
apKCUHYCA, ApKTAHI€HCA, ApKKOTAaHTeHCA.

Crenenb ¢ JEHCTBUTENBHBIM TMOKa3areneM. (CBOWCTBA CTENEHU C JACHCTBUTEIBHBIM
nokasareneM. ToXJecTBeHHbIE NPeoOpa3oBaHUsl BBIPAKEHUN, COJEpXKAIIUX CTENEeHU C
JNEUCTBUTEILHBIM ITIOKA3aTEIIEM.

Jlorapudm. CpoiictBa norapudmoB. TokaecTBeHHbIE MNPeoOpPa30BaHMs BBIPAKCHHI,
CoJIeprKaINX JIOTapU(PMBI.

YpaBHeHUs] M1 HEPABEHCTBA

O6nacte  ompezaeneHus  ypaBHEHHsI  (HEpaBeHCTBA). PaBHOCWIBHBIC  ypaBHEHUS
(mepaBenctBa). PaBHOCWIBHBICE TIpeoOpa3oBaHMS ypaBHEHUH (HEPaBEHCTB). YpaBHEHHE-
cnencTue (HepaBeHCTBO-ciencTBue). [loctopoHHue KOpHU.

HppanmonanbHple ypaBHeHUs (HEpaBEHCTBA). MeTo1 paBHOCHIBLHBIX MPE0Opa30oBaHUM IS
pelieHHs HppalMOHANBHBIX ypaBHEHHH (HepaBeHCTB). MeTon CHEICTBUN JUId PpELICHUS
HppalMOHAIIbHBIX YpaBHEHUH.

Tpuronomerpuueckue ypaBHeHHsI (HepaBeHCTBa). (OCHOBHBIE TPUTOHOMETPHUUYECKUE
ypaBHEHUS (HEpaBEHCTBA) M METOAbl HUX pelleHus. TpUTrOHOMETPUYECKHE YpaBHEHUS,
cBojsImuecs kK anredbpandeckum. OMHOPOIHBIE YpaBHEHHUSI TIEPBOM U BTOPOH crereHei. Pemenue
TPUTOHOMETPUUECKUX YPaBHEHHUI METOJIOM Pa3jioKeHUs Ha MHOKHUTEIH.

[lokazarenbHble  ypaBHeHHMsI  (HepaBeHCTBa).  PaBHOCWIBHBIE — TIpeoOpa3oBaHUS
MOKa3aTeJbHbIX ypaBHeHHH (HepaBeHcTB). IlokasaTesnbHble ypaBHEHHS (HEPABEHCTBA),
CBOJIAIIUECS K aNreOpanvecKim.

Jlorapudmuyeckue  ypaBHeHHS (HEpaBEHCTBa). PaBHOcHIbHBIE  TpeoOpa3zoBaHUS
norapugMuueckux ypaBHeHHI (HepaBeHCTB). Jlorapudmuueckue ypaBHEHHs (HEpPaBEHCTBA),
CBOJIAIIMECS K aNreOpanvecKim.

Pemenne anreOpandyeckux ypaBHEHHM HAa MHOKECTBE KOMILIEKCHBIX uncen. OcCHOBHas
Teopema anreOpsl.

DyHKUUH

Haubonpiiee u HanMeHbIIee 3Ha4eHUs1 GyHKIMU. YETHBIE M HeuéTHbIe QyHKIMU. CBOMCTBA
rpauKoB YETHON U HEUETHON (YHKIIMHA.

[loctpoenne rpa¢ukoB (yHKIUH C MOMOINBIO TEOMETPUYECKUX MpeoOpa3oBaHUit
(mapasuienbHBIX IEPEHOCOB, CKATUH, PACTSXKEHUH, CHMMETPUH).

Ob6parumsble ¢(yHKIuH. CBsi3p BO3pacTaHus U yObIBaHMS (PyHKUIUHU C €€ 0OpaTUMOCTBIO.
B3aumuo o6parubie ¢pyHkiHu. CBOHCTBA IpaKOB B3aUMHO OOpPATHBIX (PYHKIIHH.
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Crenennas ¢ynkius. CreneHHas (QyHKIUS C HaTypajdbHBIM (LIETBIM) TOKa3aTeJeM.
CaoiicTBa cTemeHHOW (YHKIMM C HATypaJbHBIM (LIEJbIM) IMOKa3aresneM. lpaduk crerneHHOH
(GYHKITMH ¢ HATypaJTbHBIM (IIETIBIM) ITOKAa3aTEeIeM.

OyHKIUA Yy Y = Vx . B3anmooOpaTHOCTh QyHKIMHA Y = VX u crenennoit GyHKIIH C

HaTypaJIbHBIM ToKa3aresneM. CBoiicTBa PyHKIUUY = Vx ned rpaduxk.

[epuonnueckue pynkuuu. [lepuon nepuoauueckoit ¢pynkuuu. I'masuslii nepuos. CoiicTa
rpaduKa nepuoanIeckoi QyHKITUH.

Tpuronomerpudeckrne (HyHKIUU: KOCHHYC, CHHYC, TAaHTE€HC, KOTAaHTeHC. 3HAKU 3HAYCHUH
TpUroHOMeTpHueckux (yHKuuiA. YETHOCTP M HEYETHOCTb TPUTOHOMETPHUYECKUX (PYHKLHM.
[leproguuHocTh TpuUroHoMerpuueckux (yHkuuil. CBoMCTBa TPUTOHOMETPUYECKUX (PYHKLHUM.
I'paduku TPUTOHOMETPUYECKUX (DYHKITHI.

Oo6parubie TpuroHomerpuieckue ¢GyHKIuH. CBOHCTBa O0OpaTHBIX TPUTOHOMETPUUYECKHX
(GyHKUMHA U UX TpapUKy.

[TokazarenbHas pyHkuus. CBoiicTBa moka3aTeabHON QPyHKIUU U €€ rpaduK.

Jlorapupmuueckas ¢pynkuus. Coiictsa jgorapudmudeckoil GyHKINU U €€ rpaduk.

JJIeMeHThl MaTeMaTH4eCcKOro aHaJIn3a

[Ipenen ¢yuxkuum B Touke. HenpepsiBHOCTh. IIpoMexyTku  3HAKOIIOCTOSHCTBA
HenpeprIBHOW (pyHKIMU. HenpeprIBHOCTD panioHaibHON GyHKIMKA. MeToa HHTepBaJIoB.

3amauu, TpUBOJSIIKE K MOHATHIO Tpon3BoAHON. [Ipon3Boanas gynkuuu B Touke. Tabmuna
npou3BOAHbIX. [IpaBuia BeIUKCICHUS MPOU3BOIHBIX. MEXaHMYECKUN U T€OMETPUYECKUI CMBICIT
MIPOM3BOJHON. YpaBHEHHE KacaTenbHOW K rpaduky ¢yHkiuu. [lpusHakun Bo3pacTtaHust u
yObiBaHusl QyHKUMU. Toukum skcTpemyma QyHKIMH. MeTon HaXOXJAeHUs HauOOoJbIIero u
HauMeHbIero 3HaueHu pynkiuu. [Toctpoenne rpadhukoB QyHKINN.

[TepBooOpaznas ¢yukmus. OOmuit Bua mepBooOpasHbX. Heompenen€Huubiii MHTETpa.
Tabnuna mepBooOpasHbix ¢yHkumi. [IpaBuima HaxokaeHHs mepBooOpa3HON  (PyHKIUH.
Omnpenenéunprii uarerpan. @opmyna Hetotona — JleliOHua. Metoapl Hax0XKACHUS TUIONIAIN
¢buryp u 06bEMa Tel1, OrpaHMYEHHbBIX JAaHHBIMHU JIMHUSMU U TIOBEPXHOCTAMMU.

BepositHOCTB M cTaTucTuKa. PaGoTa ¢ JaHHBIMU.

llosmopenue. Pemienue 3amay Ha TaOIW4YHOE W TpaduyecKoe MPEICTABICHUE TaHHBIX.
Hcnonb30BaHue CBOWCTB M XapaKTEPUCTHK YHUCIOBBIX HAOOpPOB: CPEAHMX, HAUOOJBIIETO U
HavMEHBIIETO 3HAYEHUM, pa3Mmaxa, Aucnepcud. PemeHue 3anad Ha ONpelereHUEe 4YacTOThl U
BEPOSITHOCTH  COOBITUH. BpluncieHne BepoATHOCTEH B OMNbITaX € PaBHOBO3MOXKHBIMU
AlIeMEHTapHBIMU HCX01aMu. Pelienue 3a1au ¢ npumMeHeHreM koMOuHaropuky. Pemenue 3a1a4 Ha
BBIYHMCIICHUE BEPOSATHOCTEH HE3aBUCHUMBIX COOBITHI, NpUMeHeHUuEe (HOpMyNIbl CIOKEHHUS
BEpOATHOCTEH. PenieHue 3agady ¢ NMpUMEHEHHEM Auarpamm Oiliiepa, JepeBa BEpPOSITHOCTEM,
dbopmynbl bepaynu.

VYcinoBHass BeposATHOCTb. IIpaBuino ymHOkeHus BepoATHOcTed. Dopmyna MOIHOM
BEPOSITHOCTH.

JluckpeTHble ciydailHble BEJIMYMHBI U pacnpeaeneHus. HeszaBucumele ciiydaliHble
BeJIMUMHBL. Pacnpenenenrie cyMMbl U IPOU3BENCHUS HE3ABUCUMBIX CIIyYailHbIX BEJTUYMH.

MaremaTuyeckoe OXHUJAHWE U JUCIEpCUs CIy4yallHOM BEJIMYMHBL. MareMaruyeckoe
OKUJAHHUE U JUCIIEPCHUSI CYMMBI CIIydallHbIX BEJIMYHH.

I'eomeTrpuueckoe pacnpeneneHue. buHoMuanbHOE pacpeesIieHne U €ro CBONCTBA.

HenpepriBHble cinydaiinble BenuuuHbl. [loHsTHE 0 IIOTHOCTH BEpOSITHOCTU. PaBHOMEpHOE
pacnpenenenue. [lokazarenbHoe pacrpeneneHue, ero napaMmerpsl. [loHATHe 0 HOpPMaIbHOM
pacnpeneneHuu. [lapameTpsl HOpMalbHOTO pacnpenencHus. lIpuMepsl ciydalHBIX BEJIUYMH,
MOJUMHEHHBIX HOPMAIbHOMY 3aKOHY (TTOTPEIIHOCTh U3MEPEHHI, POCT YeJIOBEKa).

HepasenctBo Yebbiméra. Teopema beprymiu. 3akoH GONBLIINX YUCEIL.

Br16opouHblit MeTOT M3MepeHus: BeposiTHoCcTed. Ponb 3akoHa OOJBIIMX YHCEN B Hayke,
IPUPOE U OOIIECTBE.

KoBapuauust 1Byx ciydailHbIX BenuuuH. IloHsATHE 0 KO3(hQUIMEHTE KOPPEALHH.
CoBMmecTHbIE HAaOMIONAEHUS IBYX CIyYalHBIX BETUUYHUH. BIOOPOUHBINH KO3((UIIMEHT KOppesLnu.
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Auredpa M Ha4aJ1a MaTeMaTHYeCKOI0 AHAJIHN32a B HCTOPHYECKOM Pa3BUTHH

PasButne uaen uucia, MOSABICHHE KOMIUIEKCHBIX 4YMCENI M MX INpuMeHeHue. Mcropus
BO3HUKHOBEHHUS TU(PPEPEHINATBPHOTO W HWHTETPAIbHOTO HcuuciaeHusd. llomspHas cucrema
KOOpAUHAT. DJIEMEHTApHOE MIPEACTaBICHHUE O 3aKOHE OOJIBIINX YUCEIL.

Cooepicanue Kypca ceomempuu 10-11 knaccoe.

IToBTOpEeHME

Pemrenue 3a1a4 ¢ npuMeHEHHEM CBOMCTB (pUTYp Ha TUIOCKOCTH. 3a/1auu Ha JIOKA3aTeIbCTBO
" IMOCTPOCHHUEC KOHTPIPHUMCPOB. Wcnonp3oBanne B 3aJadax HpOCTGﬁHIPIX JIOTUYCCKUX IIpaBuUJI.
Pemenne 3anad ¢ UCIOIB30BaHUEM TEOPEM O TPEYTOJIBHUKAX, COOTHOLIEHUH B MPSAMOYTOJIbHBIX
TPEYTroJIbHUKAX, (PAKTOB, CBA3AHHBIX C YETHIPEXYrodbHUKaMU. Penienue 3a1a4 ¢ UCIoIb30BaHUEM
(1)aKTOB, CBA3aHHBIX C OKPYXKHOCTSAMM. Pemenne 3a1a4 Ha UBMCPCHUA Ha IMJIOCKOCTH, BBIYHMCIICHUEC
JUIMH U IuIomanei. Pemenue 3anad ¢ HCIONb30BaHUEM METOJa KOOPAMHAT.

Harnsaanas crepeomerpust

@urypsl U UxX n300paxeHus (IPSIMOYTOJIbHBIN Mapaiienenumnen, Ky, nupaMmua, npusma,
KOHYC, IIMJIMHJp, cepa). OCHOBHbIE MOHSITHS CTEPEOMETPUU U HX cBoiicTBa. CeueHus Kyda u
TeTrpasapa. Touka, mpsiMas U IIIOCKOCTh B IIPOCTPAHCTBE, AKCMOMBI CTEPEOMETPHH U CIIEACTBUS U3
HUX. B3aumHOe pacmnosiokeHue MNpsAMBIX M INIOCKOCTEH B mpocTpaHcTBe. [lapamiensHOCTh
MPSIMBIX U IJIOCKOCTEN B pocTpaHcTBe. M300paskeHne MpOCTEHIINX MPOCTPAHCTBEHHBIX (QUTYD
HAa IUIOCKOCTH.

[MapanyenbHOCTH U NEPHEHAUKYISPHOCTH B IPOCTPAHCTBE

Paccrosnus mexay ¢purypamu B mpoCTPaHCTBE.

VYoiel B mpoctpancTBe. [leprneHaAnKyasspHOCTh TPSAMBIX U TIJIOCKOCTEH.

[Ipoexmus purypsl Ha MWIOCKOCTb. [IpU3HaKy NEePNEHAUKYIIPHOCTH MPSMBIX U MJI0CKOCTEN
B IIpoCTpaHcTBe. Teopema o TpEX MeprneHAuKyIspax.

MHororpaHHuUKH

[Tapannenenumnen. CBoicTBa MpsAMOYToJIbHOTO Tapasuienenumnena. Teopema Iludaropa B
npocrpancte. [Ipusma u nupamuna. IlpaBunbHas nupamuaa U npaBuibHas npusma. [Ipsmas
nupamMuia. NEeMEHThI IPU3Mbl U TUPAMU/IBL.

[Ipocreiimue kKOMOMHAIMM MHOTOTPAHHUKOB M TEJ BpalleHHUs. BpluucieHue 31eMeHTOB
MPOCTPaHCTBEHHBIX (uryp (péOpa, TMaroHau, yribl).

Tesia BpameHus

Hunuaap, xoHyc, cdepa u map. OCHOBHBbIE CBOMCTBAa MPSIMOTO KPYrOBOTO IMIIMHAPA,
MPSIMOTO KPYroBOTro KoHyca. M3o0paxkeHue Ten BpaileHus Ha miockoctu. [IpencraBnenue o0
YCEYEHHOM KOHYCE, CEUEHHAX KOHyca (MapajyielbHBIX OCHOBAaHMIO M MPOXOISAIIUX Yepe3
BEPIIMHY), CEUCHUSX IWIMHApA (MapaieIbHO M MEPHeHIUKYISIPHO OCH), CEUEHHUSX IIapa.
Pa3Béprka nunuHapa u KoHyca.

Oo0Bembl Tea. Ilinomans chepsol

[Tonsitue 06 066éMe. OOBbEM MUpPaMUAbI U KOHYCA, MPU3MBbI U HWIHHApa. O0bEM mapa.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIIAJIMH MOBEPXHOCTEH U
oObéMamu 1oJI00HBIX Ted. [Inomaas MoBepXHOCTH MPaBUJIBHON MUpPAMUIbI U MPSIMOMN MPHU3MBI.
[Inomans MOBEPXHOCTH MPSAMOTO KPYroBOTO LIWJIMH/IPA, IPSMOTO KPYrOBOTO KOHYyca M 1Iapa.

KoopauHathbl 1 BeKTOPBI B IPOCTPAHCTBE

JIBUKEHHsT B IPOCTPAaHCTBE: NapajuIeIbHBIA MEPEHOC, ILEHTpajbHas CHMMETpHS,
CUMMETPHSI OTHOCUTENIBHO MJIOCKOCTH, MOBOPOT. CBoMCTBa IBMAKEHUN. [IpuMeHeHne nBHKeHUM
IIPY pELICHNH 3a]ay.
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BexTops! 1 koopauHaThl B IpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOPA HA YKCIIO,
yroja Mexay BekropaMu. KosmmHeapHble U KOMILIaHApHBIE BEKTOPbI. CKaJIIPHOE MIPOU3BENEHUE
BEKTOpOB. TeopeMa O pa3iokKeHUM BEKTOpa MO TpEM HEKOMIUIaHapHbIM BekTopam. CKalsipHOE
MPOU3BEJEHUE BEKTOPOB B KOOpAMHAaTax. [IpuMeHeHue BEKTOpPOB IpHU PELUICHUU 3aJa4d Ha
HAXOXKJICHUE PACCTOSIHUU, JUIMH, IOl 1 00bEMOB. YpaBHEHHE IIJIOCKOCTH B MPOCTPAHCTBE.
VYpasHenue cdepsl B mpocrpancTBe. DopMyna il BEIYUCICHHUS PACCTOSHUS MEKIY TOUYKAMU B
MPOCTPAHCTBE

3. Temarnuyeckoe IJIAaHKPOBAHHUE, B TOM YHCIIE C yUETOM
paboueil mporpaMMbl BOCTUTAHUS C YKa3aHUEM KOJIMYECTBA YacoB,
OTBOJIMMBIX HA OCBOCHUE KaXJON TEMBI.

Tematndeckoe ITaHUPOBAHUE PCATIU3YCT OAUH U3 BO3MOKHBIX IMIOJAXOJ0B K PACTIPECACIICHUTO
HU3y4yacMOTI'0o Marcpurajia.
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B TemarnueckoM IIaHUpPOBAaHUU Pa3esibl OCHOBHOTO COJICPKAHUS 10 MaTeMaTHKE pa30UThI

Ha TCMbI B XPOHOJIOTHUU UX U3YUCHHS IO COOTBCTCTBYIOIIUM y‘-Ie6HI/IKaM.

KonnuecTBo 4acoB 1m0 TeMaM HE3HAUMTEIIBHO H3MEHEHO IIO CpaBHCHHIO C aBTOpCKOﬁ

HpOFpaMMOﬁ B CBA3HU C YMCHBIICHUCM KOJIMYCCTBA 4aCOB HA U3YUCHUC MATCMATHUKHU 110 y‘IC6HOMy

mnany (co 175 no aBropckoit mporpamme a0 170 B 1aHHO).
Temarnueckoe muaHupoBaHue coctapieHo Ha 170 yacoB kaxaoM kiacce. Mtoro 340 yacos.

Tema paznuena

Peanuzanusi BOCIIMTATEIHHOTO MOTEHIHANA YpoKa (BHIBI U (OPMBI
JIESITENIbHOCTH)

Kou-Bo
JacoB

10 ximacc. Anredpa
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1. 1.IloBrOopenue u
pacuupermne
CBEJICHHII O

byHKIIUH

1. -®opmupoBanue NOJIOKHUTENBHOM MOTHBALIMHU K 00y4EHHIO

2. -TloOyxnenue oOydarommuxcs COONIONATH HAa  YPOKE
OOIIETIPUHATEIE HOPMBI TOBEACHUS, MpaBHiia OOLIEHUS CO
CTapIIMMH U CBEPCTHUKAMMU.

3. -YcTaHOBNEHHME — JIOBEPUTENBHBIX  OTHOIIEHHMH  MEXIy
MeJarorudeckuM pabOTHUKOM H  €ro  OOyJarolIuMucs,
CIOCOOCTBYIOIINX MMO3UTHBHOMY BOCIIPUATHIO
0o0yJaromuMucss TpeOOBaHU W TMPOCHO TEAArOTUYECKOTO
paboTHHKA, IPUBJICUCHUIO UX BHUMAHUA K 00CYXJaeMoil Ha
ypoke uWH(OpMAIMK, aKTHBU3AINK WX TO3HABaTEIbHON
JESITETFHOCTH

4. -Bocnuranue — OTBETCTBEHHOCTH,  CaMOCTOSITEILHOCTH,
KPUTUYHOCTH, KOMMYHHUKAOCIBHOCTH, TPYAOTIO0UsS dYepe3
pa3HbIC BUJIBI KOHTPOJIS

11

2. Crenennas
(byHKIHS.

-®opMUpOBaHNE TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSATEIILHOM,
TBOPYECKON U OTBETCTBEHHOU JIE€ATEIBHOCTU

- ®opMupOBaHKE TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHUIO,

B TOM YHCJI€ CaMO0OpPa30BaHUIO

-IToOyxnenne oOywaronuxcss coOMOAaTh Ha YpPOKE TPUHIIUATIBI
y4eOHOM TUCIUIUIMHBI U CAMOOPraHU3aluu

- Bocnurtanue OTBETCTBEHHOCTH, CaMOCTOSITEJIbHOCTH,
KPUTHUYHOCTH, KOMMYHHUKaOEIbHOCTH, TPYIOJIIO0US uepe3 pa3Hble
BUJIbI KOHTPOJIS

18

3. TpuroHOMeTpUYECKU
e QyHKIIUU

- Bocnuranue TONEpaHTHOTO CO3HAHHUS M TOBEACHUS B
HOJIUKYIBTYPHOM MHUPE, TOTOBHOCTHU M CIIOCOOHOCTH BECTH JTUAJIOT C
JPYTHUMH JIFOIBbMH, JOCTUTAaTh B HEM B3aMMOIIOHMMAaHHUSI, HAXOJIUTh
oOILIMe 1IeTTH U COTPYIHUYATH I UX JOCTHKEHUS

-Bocnuranune akkypaTHOCTH, YCUIYUBOCTH, IPUIICIKAHMS

- @opMupOoBaHME NO3HABATEIbHBIX MOTHUBOB, HAIpPABICHHBIX Ha
MOJlydeHHEe HOBBIX 3HAHMM MO MareMaThKe, HEOOXOAMMBIX st
00BsiICHEHHS HaOJII0IaeMBIX MTPOLIECCOB U SIBJICHUIM

- ®opMupoOBaHUE TOTOBHOCTU U CLIOCOOHOCTHU K 00pa30BaHUIO, B TOM
gyuclie  caMOoOOpa30BaHHIO, Ha TPOTSHKEHUH  BCEH  JKU3HH,
CO3HATETLHOTO OTHOIIEHUS K HENPEepPhIBHOMY OOpa30BaHHUIO Kak
YCIOBUIO  yCHEmHON mpodeccHoHalbHON U OOIIeCTBEHHON
JIEATEIIbHOCTH

-PopmMupoBaHue MHPOBO33pEHMUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOIIECTBEHHON MPAKTUKU

28

4. TpuroHOoMeTpUYECKU
€ YpaBHEHMS U
HEpaBEHCTBA

-qDOpMI/IpOBaHI/Ie MNpEACTaBJICHUA O COLIUAJIBHBIX HOpMax U
InpaBrJIax MEKIMYHO CTHBIX OTHOIIICHUM B KOJIJIECKTUBE

16
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-IToOyxieHue K pa3HOOOpa3HON COBMECTHOM JIEATEIILHOCTH TIPU
BBITIOJIHCHUHN yqe6Hbe, IIO3HaBaTCJIbHbIX 3a4a4, BBIIIOJIHCHHUN
JKCIEPHUMEHTOB, CO3JaHUH YU4EOHBIX IPOEKTOB

- ®opmupoBaHKEe B3aMMOIIOHUMAaHUS ¥ B3aMOIIOMOIIH B IPOLIECCE
y4eOHOIl 1esITeNbHOCTH; TOTOBHOCTH OLIEHUBATH CBOE TIOBEACHUE H
MIOCTYIIKU CBOMX TOBAPUIIIEH C O3ULIMY HPABCTBEHHBIX U ITPABOBBIX
HOPM

- Bocniuranue caMoCTOATEIbHOCTH 00YJarOIUXCs, MOOYKIEHNE K
TEHEPHUPOBAHUIO M OPOPMIICHHIO COOCTBEHHBIX HJIEH B MpoIecce
IIOMCKA PEIICHNS YPABHEHUH U HEPABEHCTB, Ye€pPE3 HHULIMUPOBAHUE
U TIOIJICPIKKY MCCIE0BATENLCKOM ACATEIIbHOCTH O0Y4JaIOINXCS B
paMKax peajindallui MMU HHIUWBUAYAJIbHBIX U I'PYIIITIOBBIX
WCCIIEIOBATEIBCKHUX MTPOEKTOB

-Bocnmranme YBAXUTCIBHOIO OTHOICHHUA K UYKUM HUACAM,
ohopMIIEHHBIM B paboTax Apyrux ucciaenaoBareseit

-®opmupoBaHKUE HaBbIKA MYOJIMYHOTO BBICTYIUJICHUS MEpes
ayIMTOPHUEN, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOUKHU
3pEeHUs

-Bocnuranue narpuoTusma 4epe3 0CO3HAHHUE BKIIAAA
OTEYECTBEHHBIX YYEHBIX B PA3BUTHUE MUPOBOU KYJIBTYpPBI

5.IIpousBogHas u
€€ MpUMEHEHNE

-OopmupoBaHHe 1ETOCTHOIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U OOLIECTBEHHON NPAKTUKH
-Bocnuranue NO3HABATENBHBIX MOTHBOB, HAlpPaBJICHHBIX Ha
MOJlydeHUE HOBBIX 3HAHMM 1O MaTeMaTuKe, HEOOXOIUMBIX IS
00BsCHEHHS HAOTIONAEMBIX MPOIIECCOB U SBJICHUM

- ®opmupoBaHHE OTBETCTBEHHOIO OTHOLICHHUS K OOy4YEeHMIO,
TOTOBHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BAHUIO Ha OCHOBE
MOTHUBALMU K O0Y4EHHIO U [T03HAHMIO;

-  @opMmupoBaHHME YMEHHsS IPEACTABIATH pE3YyabTal CBOEU
NeATeIbHOCTH, KOHTPOJIMPOBATh MPOLECC U pe3ylbTar ydyeOHOH u
MaTeMaTu4ecKkoi JesaTenbHOCTH, pab0TaTh B KOJUIEKTHBE U HAXOAUTh
CONIACOBAHHBIE PELICHMS;

-IIpuBrieueHne BHUMaHUS OOy4aroIIMXCsl K LEHHOCTHOMY acIleKTy
U3y4aeMbIX Ha YpOKax SBJIEHUH, opraHuzanus uxX paboThl C
[OJy4aeMOi Ha ypOKe COLMalIbHO 3HAYMMOM HHpopManumeil —
UHHUIMMPOBaHUE €€ OOCYXJIEHHsI, BBICKAa3bIBAaHUS OOY4arOLIUMHUCS
CBOETO MHEHUS 110 €€ MOBOAY, BEIPAOOTKH CBOETO K HEM OTHOLICHMUS
-Bocnuranue  TBOpUECKOM  AEATEIBHOCTH  y4YalIUXCs  depes
YKpeIUIeHUE CBA3H 00y4EeHHUs C )KU3HBIO, C IPAKTUKON

-Bocnuranne yBEpeHHOCTH B CBOUX CHJIaX

- BocniMranue no3HaBareIbHOM aKTUBHOCTH, OTBETCTBEHHOCTH,
CMEJIOCTH CY)KJIEHUH, KPUTUUECKOTO MBIILIICHHUS

-dopmupoBanre GUHAHCOBOM KYIBTYpHI

25

6.IloBTopenne u
CHCTeMaTH3alus
y4eOHOTO MarepHasa

u

- Pa3BuTHe HaBBIKOB CaMOCTOSITENBbHOW palOTHI, aHaIHM3a CBOEH
paboTHI

- ®opMupOBaHUE YMEHHUS COOTHOCHUTH TOJNYYCHHBIH DPE3ylnbTaT C
MOCTaBJICHHOM LEINTBI0

- ®opMupoOBaHUE NPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX
Pa3BUTHUS PUPOBI, B3AUMOCBSI3SX YEIOBEKa C PUPOTHOM Cpenoi,
0 POJIM MaTeMaTUKH B TIO3HAHUU 3aKOHOMEPHOCTEH
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- [ToOyxneHre K MPUOOPETCHHIO OIBITA BEJCHHSI KOHCTPYKTUBHOTO
JMaora 4epe3 NpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OpM
paboThI ¢ 00yJaOIIMMHUCS: JUCKYCCUH, TPYIIIOBOM PabOThI WK
paboThI B mapax

-IToOyxieHre 00yJaromuxcsi COOM0IaTh Ha YPOKe OOIETPUHSTHIC
HOPMBI TIOBE/ICHUS, ITPaBHJIa OOLICHNS CO CTapIIUMHU
(memarornyeckuMy pabOTHUKAMM) U CBEPCTHUKAMU
(oOyJaromuMucs ), TIPUHIUIIBI YAeOHOU TUCITUILTAHBI U
CaMOOPraHU3aLIH

7 UtoroBoe
TECTUPOBAHHE

-OopMupoBaHUE YMEHHUSI KOHTPOJUPOBATH IPOLECC U PE3yIbTar
MaTeMaTU4YECKOM JeATEIbHOCTH;

-OopMUpPOBaHME YMEHHS IUIAHUPOBATH CBOM  JCHCTBUS B
COOTBETCTBUU C YUEOHBIM 3aJJaHUEM;

-Pa3BuTHE HABBHIKOB CaMOCTOSITENIBHOW pabOThl, aHaM3a CBOEH
paboTHI;

-IToOyxnienue oOydarommxcsi coO0AaTh Ha ypOKe OOIIETIPUHSATHIE
HOPMbI ~ TOBEAEHHSA, NpaBwia  OOMIEHUS €O  CTApIIUMHU
(memarornyeckuMu paboTHUKaMU) " CBEPCTHUKAMU
(oOydarompMucs),  OPUHOMIBI  y4eOHOW  TUCHUIUIMHBI U
CaMOOpraHu3allu.

10 kmmacc. ['eomerpust

68

1. 1.BBegeHne B
CTEPEOMETPHIO

-OopMHpoBaHHE MOJIOKUTEIBHON MOTUBAINH K 00y4EHUIO;
-Bocnuranwne OTBETCTBEHHOCTH, CaMOCTOSITEIIbHOCTH,
KPUTUYIHOCTH, KOMMYHHKAOCITHbHOCTH, TPYIOJIO0US Yepe3 pa3HbIe
BH/JIbI KOHTPOJIS;

-YcraHoBieHne JIOBEPUTEIIBHBIX OTHOIIECHUU MEXTY
ENAarorH4eCKUM PabOTHUKOM u ero 00yJaroImuMucs,
CHOCOOCTBYIOIIMX MO3UTUBHOMY BOCHPHUATHIO OOYYaIOIIUMUCS
TpeOOBaHUI U IPOCHO METATOTHYECKOTO PaOOTHUKA, TTPUBJICUCHUIO
WX BHUMaHUA K oOOCyKmaeMod Ha ypoke uHpopmamu,
AKTUBHU3AlMU UX [T03HABATEJIBHON 1EATEIbHOCTH

-Bocnuranue akKypaTHOCTH, YCHIYMBOCTH, HAOIIONATEIbHOCTH
-Pa3zBuTre KynbTyphl 3CTETHUECKOTO BOCIPHUSATHUS OKPYXKAIOIIETO
MHUpa 4Yepe3 PACKPhITUE CBSI3U TEOMETPHUM C UCTOpHEH U
NPAKTUYECKUM MPUMEHEHHEM B KU3HU

2.IlapamnenbHOCTh B
MIPOCTPAHCTBE

-OopmupoBaHue MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTH HAyKU

-Bocniutanue  KpUTUYHOCTH  MBINUICHHUS, WHUIIMATUBHOCTH,
HAXOYUBOCTHU, AKTUBHOCTH Yepe3 pellIeHHe MaTeMaTHIECKUX 3a/1a4
-®opMupoBaHHE TOTOBHOCTH U CIIOCOOHOCTH K CaMOCTOSATEIbHOH,
TBOPYECKOW U OTBETCTBEHHOMW JESITENEHOCTH

-Pa3zBuTHe KynbTyphl SCTETHUECKOTO BOCIPHUSATHUS OKPYXKAIOIIETO
Mupa

15

3.IlepnenauKkynsipHOCT
b B IIPOCTPAHCTBE

-DopMHpOBaHNE HAyYHOTO MUPOBO33PEHUS

-Pa3BuTie HaBBIKOB CaMOCTOSTENBHOW pabOThI, aHAIM3a CBOEH
paboTHI;

-DopMHpOBaHME  YMEHHSI  TPEACTABIATH  pe3yIbTaT  CBOEH
JeSTeTbHOCTH, KOHTPOJIUPOBATh MPOIIECC U Pe3ylbTaT y4eOHOH u
MaTeMaTHYECKOH JeTeILHOCTH;

-MHnnmmpoBanue U MOAEpKKa HCCIIEIOBATEIbCKON IS TEIbHOCTH
oOydaromuxcss B paMKax peaju3allid UMH WHIUBHIYAIbHBIX U
I'PYIIIOBBIX HCCIIEI0BATENLCKIX MPOEKTOB, YTO JIACT 00YYaIOIIUMCSI

26
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BO3MOXHOCTh NPUOOPECTH HABBIK CaMOCTOSTEIBHOTO PEIICHHS
TEOPETUUYECKOH MPOOIEeMbl, HAaBBIK T€HEPUPOBAHUS U 0(HOPMIICHUS
COOCTBEHHBIX HJI€H, HABBIK YBAXHUTEIHHOTO OTHOIICHUS K UY)KUM
uaesM, oopMIICHHBIM B paboTax Ipyrux McciaeqoBaresiell, HaBbIK
MyOJMYHOTO BBICTYIUICHHS TIEpe]l ayTUTOpUEH, apryMeHTUPOBAHUS
Y OTCTaMBAHUS CBOEH TOYKHU 3PECHUS

-Pa3BuTHE KyIBTYpbl 3CTETHYECKOTO BOCIHPHUATHS OKPYKAIOIIETO
MHUpa 4Yepe3 PpACKPbITHE CBS3M TEOMETPUH C HCTOpUEH W
PaKTHYECKUM IPUMEHEHHUEM B JKU3HU

4.MHOrOpaHHUKHU

-OopMHpoBaHUE OTBETCTBEHHOIO OTHOLIEHUS K OOy4eHHIO,
TOTOBHOCTh K CaMOpPa3BUTHIO W CamMOOOpa30BaHHIO Ha OCHOBE
MOTHBAIINU K O6y‘-I€HI/IIO " IIO3HAaHMUIO,

-Hcnonp30BaHe BOCHUTATEIBHEBIX BO3MOXKHOCTEU CoaCPKaHuA
y4eOHOTO TIpeIMeTa 4yepe3 Moadop COOTBETCTBYIONIMX 3ajad ISt
peNIeHus, TPOOJIEMHBIX CHTYAIHH JUTSI 0OCYXKICHHS B Kilacce

14

S.IloBrOpenue
cucreMaTru3anuia
y4eOHOro MaTepuaia

- Pa3BuTHEe HaBBIKOB CaMOCTOSITENILHOW pabOThI, aHaIU3a CBOEH
paboThl

- @opMHpOBaHUE YMEHHS COOTHOCHUTH IOJYYEHHBIN PE3yNbTar C
IIOCTABJICHHOM LENBIO

- ®opmupoBaHue TpeCTaBIeHNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSA IPUPOBI, B3aUMOCBA35X YEJIOBEKA C IPUPOJIHOMN CPENOH,
0 pOJIM MAaTEMAaTUKH B IIO3HAHUM 3aKOHOMEPHOCTEN

11 xmacc. AnreGpa
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1.IToxa3arenpHas
nmorapudmudeckas

GbyHKITUH

n

-®opMupOBaHUE HAYyYHOTO MUPOBO33PEHUS

-OopMUpOBaHUE TOJIEPAHTHOTO CO3HAHUST W TOBEICHUS B
MOJIUKYIBTYPHOM MHPE, TOTOBHOCTh M CITIOCOOHOCTH BECTH JUAJIOT C
JPYTUMU JTIO[IbMH, I0CTUTaTh B HEM B3aUMOIIOHUMAHUS

- @opMHUpOBaHUE MMO3HABATEIbHBIX MOTHBOB, HAIlPAaBIEHHBIX Ha
MOJIyYeHUE HOBBIX 3HAHUN MO MaTeMaTuke, HEOOXOAMMBIX s
00BsCHEHHS HAOTIOAEMBIX MPOIIECCOB U SBJICHUM

- TIpUBJICUEHUE BHUMAHUS OOYYaIOIIUXCSA K [IEHHOCTHOMY acleKTy
U3y4yaeMbIX Ha YpOKax SBJICHHMM, OpraHusanus HX paboThl C
MOJIy4aeMO Ha YpOKE COIMaJbHO 3HAYMMON HWHQpopmaruen —
UHUIMUPOBaHUE €€ OOCYKJIEHUS, BbICKa3bIBaHUS OOYyYarOIIMMHUCS
CBOET0 MHEHHS IO €€ TIOBO/Y, BBIPAOOTKU CBOETO K HEIl OTHOLICHUS
-OopmupoBaHne pUHAHCOBON KyIbTYPBI

28

2.Nuterpan u
€ro MpuMeHEeHHe

-Pa3zBuTHE HAaBBIKOB CaMOCTOSITENILHOM pPalOThI, aHalu3a CBOEH
paboTHI;
-OopMHUpOBaHHE
MaTeMaTUKU
-OOopMUPOBAaHUE YMEHHUS COOTHOCUTH IMOJIYYEHHBIN pPE3ylbTar C
MIOCTABJICHHOM 11E€JIbIO;

- ®opMHUpOBaHUE LETOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pa3BUTUS HAyKd U OOIIECTBEHHOM
MPaKTUKY;

-MHuIMUpOBaHKEe U MOAAEPIKKA UCCIEA0BATEIBCKON AEATEIIbHOCTH
oOyJarommxcsi B paMKax pealu3allid UMW HHIUBUIYaIbHBIX U
TPYIIOBBIX UCCIEIOBATEIHCKUX MTPOEKTOB, UTO JACT 00yJarOIUMCs
BO3MOXKHOCTh TMPUOOPECTH HAaBBIK CaMOCTOSITELHOTO PpEeIICHUS
TEOPETUYECKON MPOOJIEMbI, HABBIK TEHEPUPOBAHUS U O(DOPMIICHUS
COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHHOTO OTHOIICHHS K UY)KHM
unesm, opopMiIeHHBIM B paboTax APYrux MccienoBaTeNel, HaBbIK
MyONIMYHOTO BBICTYIUICHUS TIepe] ayTuTOpPHEH, apryMEeHTUPOBAHUS
Y OTCTAMBaHUS CBOEU TOUKH 3PEHUS

OCO3HaHHuA HpaKTquCKOﬁ 3HAYMMOCTH

11
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3.21eMeHTEhI
KOMOWHATOPHKH.
bunom Herorona

-OopMuUpoOBaHUs OCO3HAHUSA MPAKTHYECKON 3HAYMMOCTH
MaTeMaTUKH Yepe3 pelIeHNe 3a/1a4;

-IIpuBnedyenue BHUMaHHU 00YYarONIUXCSI K IICHHOCTHOMY aCHEKTy
M3yyaeMbIX Ha YpOKax SBJICHUH, OpraHu3alus HX paldoThl C
MOJTly4aeMoil Ha YpOKE COLHMAIbHO 3HAYMMON HHpOpMaruen —
WHUIIMMPOBAaHUE €€ OOCYKJCHHS, BBICKa3bIBAHUS OOYyYarONIMMHUCS
CBOETO MHEHHUS I10 €€ TIOBO/LY, BHIPAOOTKH CBOET0 K HEl OTHOIICHUS;
- Pa3BuTHe HaBBIKOB CaMOCTOSITEIBHOW pabOThI, aHaIM3a CBOEH
paboTHI.

- Bocnuranue TBOpUYECKOW JMYHOCTU: (POPMUPOBAHUE YMEHUS
HAXOJUTh HECKOJIBKO CIIOCOOOB peLIeHUs 3a7a4 pa3IMuHOTO YPOBHSI
CII0)KHOCTH;

-YcTaHoBieHNE JIOBEPUTEIbHBIX OTHOIIEHUI MEXy
MEaroTH4ecKUM  pabOTHUKOM W €ero  0oOy4aroliuMmucs,
CHOCOOCTBYIOIIMX TO3UTUBHOMY BOCIHPUATHIO OOy4aroluMHUCS
TpeOoBaHUl U MPOCKO METarorMuecKkoro pabOTHUKA, IPUBICUEHHUIO
MX BHUMaHUA K 00CyKJ1aeMoil Ha ypoke HH(opMaIu, akTUBU3ALUN
UX MT03HABATEJIbHOM I€ATEIbHOCTH.

12

4.21neMeHThI
TEOPUU BEPOSTHOCTEN

-OopMupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K OOYyYeHHIO,
TOTOBHOCTh K CaMOPa3BUTHIO UM €aMOOOpa30BaHHUIO Ha OCHOBE
MOTHBAIMH K 00yYEHHUIO U TIO3HAHUIO,

-Vcronp30BaHNe BOCTIUTATENBHBIX BO3MOXXHOCTEH COJIEpIKAHHS
y4eOHOTO MpeaMeTa 4yepe3 Moa00p COOTBETCTBYIOIIUX 3aaad IS
pelieHus, MpoOIeMHBIX CUTyallud Uid OOCYKJIEHHS B Kilacce -
dopMHpOBaHUS 0CO3HAHHS MPAKTUYESCKOH 3HAYMMOCTH MaTeMaTHKN
yepe3 pelieHue 3a1ay;

-IIpuBneuenue BHUMaHUS 0OYy4YAIOUIUXCS K LIEGHHOCTHOMY acCIEKTY
M3ydaeMbIX Ha YpOKax sBJICHHUH, OpraHum3anus uX paboTel C
MOJTy4aeMOil Ha YpPOKE COIMAIbHO 3HAYUMOW WHQpOpMarmen —
WHULMUPOBAaHUE €€ OOCYKJIEHUs, BBICKA3bIBAaHUS OOyJarolIUMHUCS
CBOET0 MHEHUS 110 €€ TIOBO/Y, BEIPaOOTKH CBOETO K HEll OTHOLICHHUS,
- Pa3BuTHEe HaBBHIKOB CaMOCTOSATENBbHOM pabOThl, aHalu3a CBOEH
paboTHI.

- Bocnutanue TBOpuYecKOW NUYHOCTU: (HOPMUPOBAHHE YMEHUS
HAXOJUTh HECKOJIBKO CIIOCOO0B pellIeHus 3a1a4 pa3IuuHOTO YPOBHS
CIIO)KHOCTH;

13

5.11oBTOpEHUE
CUCTEMaTHU3aLN
y4eOHOro Marepuaia

-[IpumeHeHne Ha ypOKe MHTEPAKTUBHBIX (GOpM paboThl C
oOydaromuMHucs: JIUCKYCCHH, KOTOpbIE JaroT OOy4aromuMcs
BO3MOXXHOCTh IPUOOPECTH OIBIT BEJACHUS KOHCTPYKTHBHOTO
JMAaora; TPyNIoBoi paboThl Wik paboThl B Mapax, KOTOPbIE y4aT
oOyyarommxcs KOMaHIHOH pabOTe W B3aUMOAEHCTBUIO C APYTUMH
00yJaromuMHCs

-IToGyxnenue oOydaronuxcsi coOnonaTh Ha ypoke OOIIEPUHSATHIE
HOpPMBI  TIOBEIEHUs, TMpaBwia  OOIIEHUS CO  CTapUIMMHU
(megaroruueckuMu paboTHUKaMM) u CBEPCTHUKAMHU
(oOyyaromiuMucsi),  OPUHOMIIBI  y4eOHOW  JUCHMIUIMHBI U
CaMOOPraHU3aLUH

34

6.11TOrOBEIII TECT

- ®opMupoBaHME YMEHHsI KOHTPOJIHMPOBATH TPOLECC U PE3YNIbTaT
MaTeMaTHYECKOH JIeITeILHOCTH;

-OopMHpoBaHME YMEHHS IUIAHHPOBaTh CBOM  JICHCTBUS B
COOTBETCTBUH C YUEOHBIM 33/IaHHEM;

- Pa3BuTHE HaBBIKOB CaMOCTOATENLHOM pabOThI, aHaNIM3a CBOECH
paboThI;

28




-IToOyxieHre 00yyaromuxcsi CoOMONaTh Ha YpOKE OOIIETIPHHSTHIC

HOpMBI ~ TIOBEACHHUS, TMpaBwia  OOMIEHUS CO  CTapUIMMHU
(memarornyeckuMu paboTHUKAMM) 51 CBEpCTHUKAMHU
(oOyyaromuMucs ), TPUHIUIBI YIeOHON JAMCIUIITMHbI

11 xnacc. I'eomerpus
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1.KoopauHare! u
BEKTOPBI
B IIPOCTPAHCTBE

-@opMUpOBaHUE HAYYHOI'O MUPOBO33PEHHUS

-OopMupoBaHUE OTBETCTBEHHOIO OTHOIIEHUS K OOydYEHHIO,
TFOTOBHOCTM K CaMOpa3BUTHIO M CamMO0Opa30BaHHMIO HA OCHOBE
MOTHUBAIMH K O0YYEHHUIO U MO3HAHHIO

-QopMUpOBaHME  YMEHMS  IPEACTABIATH  pe3ylbTarl  CBOEH
JeSITENIbHOCTH, KOHTPOJIMPOBATh MPOLIECC U Pe3yibTaT ydeOHOU U
MaTeMaTU4YECKOM NEeSTENIbHOCTH, pad0TaTh B KOJUIEKTUBE U HAXOJUTh
COIVIACOBAHHBIE PEILICHHUS;

-Bocniuranue OTBETCTBEHHOCTH, CaMOCTOSITEJIbHOCTH,
KPUTUYHOCTH, KOMMYHUKaOEJIbHOCTH, TPYAOIIO0MS Yepe3 pa3Hble
BH/JIBI KOHTPOJIS;

15

2.Tena BpamieHus

-IIpuBneuyeHne BHUMaHUS OOy4arOIIUXCS K IIEHHOCTHOMY acCIEeKTy
M3ydaeMbIX Ha YpOKax SIBJIE€HHUH, oOpraHum3anus HuX padoTel C
MoJIyyaeMoil Ha YypOKe COIMaJbHO 3HAYMMON uHpoOpManuend —
WHUIUUPOBAHUE €C O6Cy>K}1€HI/I$I, BBICKAa3bIBaHU O6y‘-IaIOHII/IMI/IC$I
CBOCTO MHCHUA IO €€ IIOBOAY, BI)Ipa6OTKI/I CBOETO K HEell OTHOIIEHHUS
-Co3nanne Ha ypoke arMmocgepsl coTpyaHHuecTBa; -lIlokasbiBaTh
MPAKTHUYCCKYIO 3HAYMMOCTb MaTCMATUKH Y€PE3 PCIHICHUEC 3aaa4,
-MHununpoBanye U MojaJep>KKa HUCCIeI0BaTeNbCKON AESITETbHOCTH
oOydarolmuxcs B paMKaxX peald3allid MMHU HHIUBUAYAJIbHBIX U
IPYIIOBBIX UCCIIENIOBATENBCKUX TPOEKTOB, YTO JACT 00yJaroIUMes
BO3MOXKHOCTh INPHOOPECTH HAaBBIK CaMOCTOSATENIBHOIO pPELICHUs
TEOPETUUYECKOI MpoOIeMBbl, HaBbIK TEHEPUPOBAHUS U O(POPMIICHUS
COOCTBEHHBIX HJEH, HABBIK YBAXKUTEIHHOI'O OTHOLIEHHS K UYXHUM
uaesM, opopMIIEHHBIM B paboTax Apyrux UccienoBaresneil, HaBbIK
yOJTMYHOTO BBICTYIUIEHUS IIepesl ayJUuTOpuel, apryMeHTUPOBAHUS
Y OTCTaMBaHUs CBOEH TOUKH 3pEHMUS;

-YcTaHoBieHue JIOBEPUTEIIbHBIX OTHOLIEHUH MEXTy
HeJarorM4eckuM  pabOTHUKOM ¥ ero  oOydarolmMMMuCH,
CIOCOOCTBYIOIIMX IO3UTHUBHOMY BOCHPHUATUIO OO0y4JaroIUMUCS
TpeOOBaHUI U MPOCHO NeJaroru4eckoro pabOTHUKA, TPUBICUCHHIO
UX BHUMaHHUA K 00Cy)XJ1aeMoi Ha
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3.00bEMBI TeIl.
[Tnomane cdepor

-Co3nanye Mo3UTUBHOIO SMOLIMOHAIBHOTO OTHOILEHHS K YPOKY U K
y4eOHOMY MIpEaMETY;

- ®opMupoBaHUe KOMMYHUKaTUBHON KOMIIETEHIIMH, TOTPEOHOCTH B
PUOOPETEHNH HOBBIX 3HAHUI Yepe3 COTPYAHUYECTBO;
-[IpuBnedyenne BHUMaHUs OOYydYaAIOIIUXCS K [EHHOCTHOMY acCIEKTy
U3y4aeMbIX Ha YypOKax SBJIEHUH, opraHu3alnus HX paboOThl ¢
NOJy4aeMoOil Ha ypOKe COLMAJIbHO 3HAaYMMON HHQOpMarume —
UHHUIIMMPOBaHUE €€ OOCYXKJeHHUs, BBICKAa3bIBAaHUS OOy4YaroIIUMUCS
CBOETO MHEHHUS IO €€ MOBO/Y, BBIPAOOTKH CBOET0 K HEM OTHOLIEHHUS;
-IToGyxnenue oOydaronuxcst coOnonaTh Ha ypoke OOIIepUHSATHIE
HOpPMBI  TIOBEIEHHs, TMpaBwia  OOIIEHUS CO  CTapUIMMHU
(megaroruuecKuMu paboTHUKAMM) u CBEPCTHUKAMU
(oOyyaromiuMucs),  OPUHIMIIBI  y4eOHOW  JUCHMIUIMHBI U
caMOOpraHU3aluY;

16

4.TloBTOpeHUE
CUCTeMaTH3aIus

-IlpumeHeHne Ha ypOKe HWHTEPAKTUBHBIX (opM paboThl ¢
oOy4JarolMMHCS: JTUCKYCCHM, KOTOpble JaloT 00y4arouumcs
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y4eOHOTO Marepuasia
3a Kypc TeOMeTpuH

BO3MOXHOCTh TMPHOOPECTH ONBIT BENEHHS KOHCTPYKTHBHOTO
JMajora; TPynmnoBoil paboTsl win paboTel B mapax, KOTOpbIE ydar
oOydaronmxcs KOMaHIHOW paboTe W B3aMMOJCHCTBUIO C IPYTUMHU
00yJaroIUMHUCS;

-Opranuzamusi medcrBa MOTHBHPOBAHHBIX U 3PYIHMPOBAHHBIX
oOydJarommxcs HaJ WX HEYCIEBAIOIMIMMU OJHOKJIACCHUKAMH,
JAaIEero  OOy4JalomMMCS — COLMAIbHO  3HAYMMBIH  OIIBIT
COTPYAHUYECTBA ¥ B3aUMHOM ITOMOIIIH;

-IToOyxnenue oOydaromuxcsi coOMonaTh Ha YpOKe OOIICTIPUHSATHIC
HOPMBI  TIOBEICHUS, TMpaBwia OOMIEHUS CO  CTapUIMMHU
(memarornyeckuMu paboTHUKaMU) 51 CBEPCTHUKAMH
(oOyyaromuMucs),  OPUHOMIBI  y9eOHOW  JUCHHMIUIMHBI U
CaMOOPraHU3aLIH

-Pa3BuTHE HaBBIKOB CaMOCTOSITEIbHOW palOThI, aHalu3a CBOEH
paboTHI;

-dopMupoBaHHE yMEHHSI KOHTPOJIUPOBATH MPOIECC U PE3YIbTaT
MaTeMaTHYeCKOH NI TeTbHOCTH;
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	 Оперировать на базовом уровне основными описательными характеристиками числового набора: среднее арифметическое, медиана, наибольшее и наименьшее значения;

