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YpoBeHb 00pa3oBaHus: cpedHee obuiee 0opazosanue
YPOBEHBb POTPAMMBI: OCHOBHASL 00ULC0OPAZ068AMENbHASL NPOSPAMMA
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Ypoeenv: CPE/IHEE OBIEE OBPA30BAHUE
Ilpeomemnas oonacmov: MATEMATUKA U UH®OPMATHKA
Ilpeomem: MATEMATUKA
Knaccor: 10-11

Pabouas mporpamma o npeamery «Marematukay st 06a30BOTO YPOBHS MPETIOAABAHUS B
10-11 k1. cocraBnena B cootBeTcTBUU ¢ TpeboBanusMu ®I'OC Kk CTpyKType U pe3yabTaram
OCBOEHHSI OCHOBHBIX 00pa30BaTeNIbHBIX MPOTPAaMM CpPETHETO 00IIET0 00pa3oBaHMUS.

Llenb ocBoeHUs Nporpammbl 6a30BOro ypoBHS:

e o0ecrieueHHE BO3MOXXKHOCTH HCIIOJIb30BaHUSA MAaTeMaTHYEeCKHX 3HAaHUM M yMeHHl B
MOBCEIHEBHON JKM3HU U BO3MOXXHOCTH YCIEIIHOTO MPOJOJKEHHsI O00pa3oBaHUs IO
CIEIUAILHOCTSIM, HE CBSI3aHHBIM C MMPUKJIAIHBIM HCIIOJIb30BAHHEM MAaTEMAaTHKH.

¢ (opMupoBaHUE IPEACTABICHUN 00 UAESIX U METOJaX MaTeMAaTUKH; O MaTEMAaTHKE KaK
YHHBEPCATHHOM SI3bIKE HAYKH, CPEICTBE MOACIUPOBAHUS SBIICHUH U MPOIIECCOB;

® BOCIHUTaHUE CPEICTBAMH MAaTEMATHUKU KYJIbTYpPbI JIMYHOCTU: 3HAKOMCTBO C UCTOpUEH
pa3BUTHS MATEMATHUKH, SBOJIOIMEH MaTeMaTHYEeCKUX UAeH, TOHUMaHNUEe 3HAYMMOCTH.

Ilpoepamma pazpabomana na ocHoge ciedywux 0OKYMeHmos:

o ®depnepanbHbiii 3aKk0H Poccuiickoit deneparuu ot 29.12.2012 1. Ne 273-D3 «O06
obpazoBanuu B Poccuiickoii heneparum» (¢ U3SMECHEHUSIMU U JOTIOTHCHUSMHU ).

e [Ipuka3z Munucrepcta oOpazoBanus u Hayku Poccuiickorr @eneparym ot 17.05.2012 1. Ne

413 (pen. Ot 29.06.2017) «O6 yTBepxKaAeHUU DenepabHOro rocy1apCTBEHHOTO
00pa30BaTeIbHOTO CTAHIAPTA CPEIHET0  00IIero oopa3oBaHusy (C U3MEHECHUSIMU U
JOTIOJTHEHUSIMH ).

e OcHoBHas oOpa3oBareibHas Iporpamma cpeanero oomero oopazoBanus MBY «lllkomsr Ne
43y, cocTaBieHHasi HAa OCHOBE MPUMEPHON 00pa30BaTEIHbHOM MPOTPAMMBI CPETHETO 0OIIIETO
oOpazoBanus. OgoOpeHa peneHueM GenepaibHOro yaeOHO-METOINYECKOTO 00bEeTUHEHUS
1o o01mmeMy oopazoBanuio (potokoi oT 12. 05.2016 1. Ne 2/16-3).

e Teomerpus. CoopHuk pabounx nporpamm. 10-11 knaccsr: yue6. [Tocobue s
o01eo0Opa3oBar. opranuzanuii: 6a3oBbsiii 1 yryom. ypoBHu/(coct. T. A. Bypmuctposa). M.:
[Ipocsemenue 2019., Mopakosuu A. I'. AnreOpa 7-9 knaccel. AnreOpa 1 Hauana
MareMaTru4eckoro aHanusa. ba3obrit ypoBeHb. 10-11 kinaccel. [IpumepHbie paboune
nporpamMmel / A. I. Mopakosuy, I1. B. Cemenos, JI. A, Anekcanaposa. - M.: BUHOM.
JIaGoparopus 3Hanuit. 2019.

Jlannasa pabouas npozpamma, opueHmuposana Ha pabomy c yueoHuKamu

Mamemamuka: aneebpa u Hawaia MameMamuyecko2o anaiusa, ceomempus. Aneeopa u
Hauana mamemamuyeckozo ananusa 10 knacc. Yuebnuk 011 oougeobpaszosamenvbHbvix
opeanuzayutl (bazoewiil u yenyoneunoiil ypoenu).6 2 u. 4. 1. /[A. I Mopokosuu u op.] ; noo peo.
A. I’ Mopoxkosuua. - 8-e uz0., nepepab. - M. : Muemosuna, 2019 e.

Mamemamuxka: aneebpa u Hauana MamemMamuyecko2o anaiusa, ceomempus. Aneeopa u
Hayana mamemamuieckozo ananuza 10 kracc. Yueonux 0ns 00ujeobpazoeamenbHulx
opeanuzayutl (bazoewiil u yenyoneunoiil ypoenu).6 2 u. 4. 2. /[A. I Mopokosuu u op.] ; noo peo.
A. I Mopoxkosuua. - 8-e uz0., nepepab. - M. : Muemosuna, 2019 e.

Mamemamuxka: aneebpa u Hauaia MamemMamuyecko2o anaiusa, ceomempus. Aneebpa u
Hayana mamemamudeckoz2o ananusa 11 knacc. Yuebnux 0ns 006ujeobpazoeamenbHuix
opeanuzayutl (bazoewiil u yenyoneunoiil ypoenu).6 2 u. 4. 1. /[A. I Mopokosuu u op.] ; noo peo.
A. I Mopoxkosuua. - 8-e uz0., nepepab. - M. : Muemosuna, 2019 a.

Mamemamuxka: aneebpa u Hauaia MamemMamuyecko2o anaiusa, ceomempus. Aneeopa u
Hayana mamemamudeckoz2o ananusa 11 knacc. Yuebnux 0ns 006ujeobpazoeamenbHuix
opeanuzayuti (bazoewiil u yenyoneunoiil ypoenu).¢ 2 u. 4. 2. / [A. I Mopokosuu u op.] ; noo peo.
A. I Mopoxosuua. - 8-e u30., nepepa6. - M. : Muemosuna, 2019 e.



Mamemamuxka: aneebpa u nauana mamemamuyeckoeo ananusa, ceomempus. I eovempus. 10-11 k. :
Vueb. ons obweobpazoseam. opeanusayuil : (6azoswii u yenyonennviti yposuu) / [ JI. C. Amanacsm u
op.] - T-e uz0., nepepab. u oon. - M., Ilpoceewenue, 2019

Mecmo npeomema ¢ yuebnom niane

. Jlns u3ydyenus mpeamera Ha 6a30BOM yueOHOM YpOBHE Oa3UCHBIA Yy4eOHBIH IIaH OTBOIUT
oT 4 yacoB B Henento + 1 4ac 3MeKTUBHBIA Kypc B TeueHUU 34 yueOHbIX Hezaelnb.. [loaTtomy Ha
u3yueHue anreOpbl U HaYall MaTeMaTU4YeCKOro aHalu3a OTBOAUTCA 3 yuyeOHBIX yaca B HEJEINIO,
Bcero 102 vaca ,B Te4eHUH KakJ0ro rofga ooyuenus. B urore: 3a 10 xmacc — 170 wacos, 3a 11
kiacc -170 gacos. Beero 3a kypc- 340 gacos.

Llesin 1 3a7a4n pean3aluu OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbI CpeHEro
o01ero oopazoBanusi

LessiMu peajM3aliuu OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMBbl CPETHET0 00IIeTo
00pa3oBaHUS ABISIOTCSA:

- CTaHOBJICHUE U PA3BUTHE JINYHOCTH 0OYYAIOIIETrOCs B €€ CAMOOBITHOCTH U
YHHUKQJIBHOCTH, OCO3HAHUE COOCTBEHHON MHAWBHIYaIbHOCTH, MOSIBIIEHUE )KU3HEHHBIX I1JIAaHOB,
TOTOBHOCTB K CAMOOIIPEICIICHHIO;

— JTOCTIKEHUE BBITYCKHUKAMU TUIAHUPYEMBIX PE3yJIbTaToOB: KOMIETSHIIMNA U
KOMIIETEHTHOCTEH, OTpeIeIsIeMbIX JINYHOCTHBIMH, CEMEHHBIMH, O0IIIECTBEHHBIMH,
rOCyAapCTBEHHBIMU MOTPEOHOCTSMU M BOSMOXKHOCTSIMU O0YYAIOIIErOCs CTAPILEro MKOJIBHOTO
BO3pacTa, MHANBHIYAIbHON 00pa30BaTeIbHON TPACKTOPHUEH €T0 Pa3BUTHUS M COCTOSIHUEM 310POBBSI.

JlocTikeHre TOCTaBICHHBIX IeNiel mpu pa3paboTke U peaau3aluu 00pa3oBaTeIbHOM
opraHu3alyeil OCHOBHOW 00pa3oBaTeIbHOM MPOTpaMMBI CpeaHero oOmiero oOpa3oBaHUSA
MpelycCMaTpPUBAET PEIlIeHUE CISAYIOIUX OCHOBHBIX 3a/1a4:

— dbopMHUpOBaHKE POCCUICKOM IpaskIaHCKON UACHTUYHOCTH O0YJArOIINXCS;

— COXpaHEeHHUE U Pa3BUTHE KYIBTYPHOTO Pa3HOOOPa3Hsl U S3bIKOBOTO HACIIEHS
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit denepaiuu, peanusanus npaBa Ha U3y4eHUEe POTHOTO
A3bIKa, OBJIAJICHHUE TYXOBHBIMU LIEHHOCTSIMU U KYJIBTYpO MHOTOHAIIMOHAJIbHOTO Hapoaa Poccuy;

- o0ecriedeHre paBHBIX BOBMOYKHOCTEH MOTy4eHHs KaueCTBEHHOTO CPETHETO OOIIETo
o0pa3oBaHus;

- o0ecriedeHne TOCTIKEHHS 00yJaroIuMIcs 00pa3oBaTeIbHBIX PE3YIIbTaTOB B
COOTBETCTBHHM C TPEOOBaHUSIMHU, YCTAaHOBIEHHBIMU DeiepanibHbIM FOCY1apCTBEHHBIM
o0pa3oBaTeIbHBIM CTaHIAPTOM CpeHero ooiiero oopazoanus (panee — ®I'OC COO);

— o0ecriedeHre peannusannu 0ecIiaTHOro 0opa3oBaHus Ha YPOBHE CPEIHEr0 00IIero
o0Opa3oBaHUs B 00beME OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMBbl, IpelycMaTpUBAIOIed n3ydeHe
00s13aTeNbHBIX YUEOHBIX MPEIMETOB, BXOAAIIMX B YUeOHBIN M1aH (y4eOHBIX MPEIMETOB MO BEIOOPY
13 00s13aTeIHHBIX MIPEAMETHBIX 001acTe, JOMOTHUTEIBHBIX YIEOHBIX MPEIMETOB, KYPCOB 10
BBIOOpY M OOIIUX ISl BKIFOUEHHsSI BO BCE yueOHBIE TUIaHbl yUeOHBIX MPEAMETOB, B TOM YHCIIE Ha
yIIIyOJI€HHOM YPOBHE), a TAK)KE€ BHEYPOUHYIO €S TENbHOCTB;

— yCTaHOBJICHHE TPEOOBAaHUI K BOCIUTAHUIO U COIMATIM3AIMU 00YJaOLINXCs, UX
CaMOMICHTU(HUKAIIMY TIOCPEICTBOM JTMYHOCTHO U OOIIECTBEHHO 3HAYMMOH NI TEITFHOCTH,
COILIMAJIBHOTO U TPAXKIaHCKOTO CTAaHOBJICHHS, OCO3HAHHOTO BbIOOpa Ipodeccun, TOHUMaHue
3Ha4eHUs MPO(HeCCHOHATBHOM NESTETFHOCTH TS YeTIOBEeKa M OOIIECTBa, B TOM YHCIIE Yepes
peanu3auio 00pa3oBaTeIbHBIX MPOrPaMM, BXOISIIMX B OCHOBHYIO 00pa30BaTelIbHYIO IPOrpamMMy;

- o0ecriedeHre MPeeMCTBEHHOCTH OCHOBHBIX 00pa30BaTeIbHBIX MTPOrpaMM
HayaJIbHOTO 00IIEr0, OCHOBHOTO OOIIIETr0, CPEeTHETO O0IIEro, MpohecCHOHAIBHOTO 00pa30BaHMs;

- pa3BUTHE TOCYIapCTBEHHO-O0MIECTBEHHOTO YIIPAaBICHHs B 00pa30BaHUM,

— (dbopMHUpOBaHUE OCHOB OLIEHKU PE3YJAbTaTOB OCBOCHHS 00yJarOIIMMUCS OCHOBHOM
o0pa30BaTeIbHON IPOrpaMMBbl, ACSITEILHOCTH MEJarorHYecKuX pabOTHUKOB, OpraHU3alluii,
OCYILIECTBIIAIONINX 00Pa30BaTEIbHYIO IEATEIBHOCTD;



- CO3JIaHM€ YCIOBUH /TSl pa3BUTHUS U CaMOpPEaTU3aIlK 00yJaromuXcs, IS
(bOopMHUpPOBaHUS 30POBOT0, OE30MACHOTO U KOJOTUYECKH 1Ie7IecO000pa3HOro oopasa Ku3HH
00yJaromuxcsl.

IInanupyemblie pe3yjbTaTbl 0CBOCHHS Kypca
1) Inanupyemble JHYHOCTHBIE pe3yabTarhbl ocBoeHuss OOII
JInuHocTHBIE pe3yibTaThl B c(hepe OTHOLIEHUH 00y4arouxcs K cede, K CBOeMYy
310POBbI0, K IO3HAHUIO CeOst:

—  OpHeHTAIHs 00yJaroIuXcs Ha JOCTH)KEHUE JJMYHOTO CYACThS, PEAIN3alnI0 TO3UTUBHBIX
KU3HEHHBIX MEPCIEKTUB, MHUIIMATUBHOCTH, KPEaTUBHOCTb, TOTOBHOCTh M CIIOCOOHOCTbH K
JMYHOCTHOMY CaMOONPEACICHHUIO, CHOCOOHOCTD CTAaBUTh LEJIN U CTPOUTH KU3HEHHBIC TIJIaHBI,

—  TOTOBHOCTbH U CIIOCOOHOCTH 00eCeuuTh ce0e 1 CBOMM OJIM3KUM JOCTOHHYIO KU3Hb B
MPOLECCE CAMOCTOSATENIbHOM, TBOPUYECKOM U OTBETCTBEHHOM JIESTENBHOCTH;

—  TOTOBHOCTH M CIIOCOOHOCTH OOYYaOIINXCS K CAMOPA3BUTHUIO U CAMOBOCITUTAHUIO B
COOTBETCTBHUHU € OOLIEUETOBEUECKUMU [IEHHOCTSAMU U HJleajaMU IPaKIaHCKOTO O0IECTBa;

—  HEeNpUsTHE BPEIHBIX MPUBBIYEK: KypEeHUsl, YIOTPEOIECHUS aJIKOTOJIsl, HAPKOTUKOB.

JInuHoCTHBIE pe3y/ibTaThl B c(pepe OTHOLIEHUH 00y4aI0IIHMXCH € OKPYKAIOIIUMH
JIIOIAbMU:

—  HPAaBCTBEHHOE CO3HAHME U IOBEJICHUE HA OCHOBE YCBOECHMSI 00ILIEUETIOBEYECKUX [IEHHOCTEH,
TOJIEPAHTHOTO CO3HAHUS U MOBEACHHUS B MOJIUKYIBTYPHOM MHUPE, TOTOBHOCTU U CLIOCOOHOCTH BECTH
JMAJIOT C APYTUMHU JIFOJIbMH, TOCTUraTh B HEM B3aMMOIIOHMMAHHUS, HAXOIUTh O0IIKE LENU U
COTPYAHHMYATH JUISl UX JOCTHXKCHHUS;

—  IPUHITHE T'YMaHUCTHYECKHUX LIEHHOCTEH, 0CO3HAHHOE, YBAXKUTEIBHOE U JOOPOKENIaTENbHOE
OTHOLIEHUE K JPYTOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

—  CIIOCOOHOCTH K COTMEPEKUBAHUIO U (POPMUPOBAHKE MO3UTUBHOTO OTHOLICHHUS K JIFOJISIM, B
TOM YHCIIE K JIMIIaM C OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBBSI U HHBAIIUaM; OepekHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K (PU3MUECKOMY U IICUXOJIOTHYECKOMY 3/10pPOBbIO
JPYTHUX JIFOAEH, YMEHUE OKa3bIBATh IIEPBYIO TIOMOILIb;

—  (opMupoBaHUE BbIPAXKEHHOHN B MOBEJCHUHM HPABCTBEHHON MO3UIMH, B TOM YHCIIE
CMOCOOHOCTHU K CO3HATEIbHOMY BBIOOpY 100pa, HpAaBCTBEHHOI'O CO3HAHMS U TIOBEACHUS HA OCHOBE
YCBOEHHMSI 00I11€4€TI0OBEYECKUX [IEHHOCTEN U HPAaBCTBEHHBIX YyBCTB (UECTH, JOJTa,
CIPaBEUTUBOCTH, MIJIOCEPIUS U APYKETIO0Hs);

—  pa3BUTHE KOMIETEHLIUN COTPYIHUYECTBA CO CBEPCTHUKAMU, I€TbMU MIIAJIIIETO BO3pacTa,
B3pOCIIBIMU B 00pa30BaTesIbHOM, OOIIECTBEHHO MOJIE3HOMH, yueOHO-HUCCIIeA0BaTENbCKOM, TPOSKTHOM
U IPYTHX BHJAX JESTEIHHOCTH.

JInuHOCTHBIE pe3yIbTaThl B c(hepe OTHOMIECHUI 00y4al0IIMXCS K OKPY/KAI0IIEeMy MHPY,
’KMBOM IPUPOJE, XYA10:KECTBEHHOM KYJIbType:

—  MHUPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYMMOCTH
HayK{, TOTOBHOCTb K HAyYHO-TEXHHUUYECKOMY TBOPUECTBY, BJIaJIEHUE 10CTOBEpHOU HH(pOopMarueit o
MEePENOBbIX JTOCTUKEHUAX U OTKPBITUSAX MUPOBOM U OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTH B
Hay4HbIX 3HaHUSIX 00 yCcTpoiicTBE MUpa U OOLIECTBA;

—  TOTOBHOCTb U CIIOCOOHOCTBH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPA30BaHHUIO, HA
MPOTSKEHNUN BCEH )KU3HH; CO3HATEIbHOE OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
YCIIEIIHOM MpoecCHOHANbHOM 1 00IIECTBEHHOH 1eTeTbHOCTH;

—  ACTETUYECKOE OTHONICHUS K MUPY, TOTOBHOCTH K 3CTETHUYECKOMY O0YCTPONUCTBY
COOCTBEHHOTO ObITA.

JIMYHOCTHBIE Pe3yJIbTaThl B cepe OTHOIICHUS 00y4alIMXCs K TPYAY, B cepe
COLMAIbHO-)KOHOMHYECKHX OTHOIICHHIA:

—  yBakeHHE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTb K 3aIlIUTE CBOEH COOCTBEHHOCTH,

—  OCO3HaHHBIN BRIOOp OymyIIel nmpodeccuu Kak MyTh U CIIOCO0 peain3anuy COOCTBEHHBIX
YKU3HEHHBIX IJIaHOB;

—  TOTOBHOCTH 00YYaroIuXcs K TPYIOBOH NMPo(ecCnOHATBHON IeATENIBHOCTH KakK K
BO3MOKHOCTH Y4acCTHs B PELLICHUU JINYHBIX, 00IIECTBEHHBIX, TOCYIapPCTBEHHBIX,



OO0IIeHAIIMOHAJIBHBIX MTPOOJIEM;

—  MOTPEOHOCTh TPYAUTHCS, YBOXKEHUE K TPYY U JIIOASIM TPYIa, TPYAOBBIM JI0CTHXKECHUSM,
T00POCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHUE K Pa3HBIM BHJIaM TPYIO0BON
JeSATEIIbHOCTH;

—  TOTOBHOCTH K CaMOOOCITyKUBaHUIO, BKITIOUYast 00y4eHHE U BBITOJHEHUE JIOMAITHUX
00s13aHHOCTCH.

JInuHocTHBIE pe3ybTaThl B cpepe GU3NIECKOro, ICHXO0JI0THYECKOT0, COIMATBHOTO U
aKa/JIeMU4eCcKoro 0,1aronoJy4usi 00y4aruuxcs:

- (usuveckoe, SMOIMOHATHHO-TICUXOJIOTUIECKOE, COIUATBHOE OJIAromonyyre 00yJaronuxcs
B JKM3HHM 00pa30BaTeIbHON OpraHU3aIiy, OUTyIEHUE TEThbMU O€30MaCHOCTH U TICUXOJIOTHYECKOTO
KoM(popTa, HHPOPMALMOHHOM OE30MTACHOCTH.

2) llnanupyemblie MeTanpeaMeTHbIE pe3ybTarbl ocBoeHust OOTI
MeranpeaMeTHble pe3ynbTaThl OCBOCHUS OCHOBHOW 00pa30oBaTelbHON MPOrpaMMBbI
IIPEJICTABJICHBI TPEMS I'PYIIIaMi YHUBEpCaIbHbIX yueOHbIX AeiicTBuid (YY]I).
1. PeryiasiTuBHbIe YHHBepcaJlbHble YueOHbIE qeiCTBUS
BoinyckHuK HAy4YnTCS:

—  CaMOCTOSITENILHO OIpPENeNsTh 1€ , 3a/1aBaTh MapaMeTPhl U KPUTEPHUH, IO KOTOPHIM MOXKHO
OTIPE/IETUTh, YTO L€JIb JOCTUTHYTA;

—  OILICHHMBATh BO3MOXHbBIE TIOCIIEACTBUS JOCTHKEHUS TTOCTABICHHOW 1[EJIH B JESTENIbHOCTH,
COOCTBEHHOM KM3HH U JKU3HU OKPYKAIOIIUX JTFOZECH, OCHOBBIBASICH HA COOOPAKEHUSAX STUKU H
MOpaJu;

—  CcTaBUTh U (hOopMyIUpoOBaTh COOCTBEHHBIE 3a7]a4H B 00pa30BaTEIbHOM IEATEILHOCTH U
KU3HEHHBIX CUTYalHsIX;

—  OILIGHMBATh PECYPCHI, B TOM YHCII€ BPEMsI U Ipyre HeMaTepHallbHbIE PECYpCHI,
HEOOXOMMBIE JIJIs1 TOCTHKEHUS TIOCTaBIEHHOH 11eJH;

—  BbIOMpaTh MyTh JOCTHKEHUS 1I€JIU, TNIAHUPOBATh PEIICHNE OCTABJIEHHBIX 3a7aY,
ONTUMHU3MPYS MaTepUaJIbHbIE M HEMATEpUaJIbHbIE 3aTPATHI;

—  OpraHu30BbIBaTh 3(P(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX I JJOCTHKEHUS
IIOCTaBJICHHOM LIENH;

—  COIOCTaBJIATH MOJTYYEHHBIN pe3ybTaT AeATeIbHOCTH C TIOCTABIEHHON 3apaHee LEbIO.

2. Ilo3naBaresbHbIC YHHBEPCAJIbHbIC YU4eOHbIC NeHCTBUS
BoinmyckHuK HAy4YnTCA:

—  MCKaTh U HaXOAUTH 00OOIIEHHBIE CITIOCOOBI pelIeH s 3a/1a4, B TOM YHCJIE, OCYIECTBIISATh
pa3BepHYTHIN HH(GOPMAIIMOHHBIN TTOUCK U CTABUTh HA €r0 OCHOBE HOBBIC (yueOHBIE U
M03HaBaTeNIbHBIE) 3a/1a4U;

—  KPUTHYECKH OLIEHUBATh U MHTEPIPETHUPOBATh NH(GOPMAIINIO C PA3HBIX MMO3UIUH,
pacro3HaBarh ¥ (pUKCHPOBaTh IPOTUBOPEUNs B MH(POPMAIIMOHHBIX HCTOUHUKAX;

—  HUCIOJIB30BaTh pa3IMuHbIe MOJEIbHO-CXEMaTUYECKHUE CPEJICTBA JIJIsl IPEACTABICHUS
CYIIECTBEHHBIX CBS3eH M OTHOIIEHHH, a TAK)KE MPOTUBOPEUHA, BBISBICHHBIX B MH()OPMAIIMOHHBIX
MCTOYHHKAX;

—  HaAxXOIUTh U NPUBOJUTH KPUTUYECKUE apPTyMEHTHI B OTHOLIEHUH JEHCTBUM U CYXKIECHUN
JPYroro; COKOWHO U Pa3yMHO OTHOCUTHCS K KpUTHUECKUM 3aMEUaHUsIM B OTHOIIIEHUU
COOCTBEHHOTO CY)KJEHHS, PACCMaTPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHUS;

—  BBIXOJUTH 32 paMKH y4eOHOTO MpeaMeTa U OCYIIECTBIATH IeJIeHapaBIeHHbINA TOUCK
BO3MOXKHOCTEH ISl IIUPOKOTO MEPEHOCca CPEICTB U CIIOCO0OB IEHCTBHUS;

—  BbICTpamBaTh UHJIUBUIYaJbHYIO 00pa30BaTeIbHYIO TPAEKTOPHUIO, YUUTHIBAS OTPAaHUYEHHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNUS;

—  MEHSTh U YAEp>KUBaTh pa3HbIE MO3UIIUY B TO3HABATEIBHOM J1EATEIbHOCTH.

3. KoMMyHMKaTHBHbIe yHHBepcaJbHble Y4eOHbIe el cTBUA
BbInyCKHHK HAYYUTCS:
—  OCYUIECTBJIATH JEJIOBYI0O KOMMYHHUKAIMIO KaK CO CBEPCTHUKAaMH, TaK U CO B3pOCIBIMHU (Kak



BHYTpHU 00pa30BareIbHON OpraHU3aIiK, TaK U 32 ee MpeAesiaMu ), OJ0NPaTh MAPTHEPOB IS
JIEIIOBOM KOMMYHHKAITUU UCXOJIS U3 COOOpaKEHUI Pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIATHIL;

—  IIPHY OCYIIECTBICHUH I'PYIIIIOBOI pabOThI OBITh KAK PYKOBOJIUTENIEM, TaK U YWICHOM KOMaH/IbI
B Pa3HbBIX pOJsIX (reHepaTop uaeH, KPUTHK, UCIIOJHUTENb, BEICTYNAOIINN, SKCIIEPT U T.11.);

—  KOOPJMHUPOBATh U BHIMIOJIHITH padOTy B YCIOBUSX PEATbHOTO, BUPTYaJTbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

—  Pa3BEpHYTO, JIOTUYHO ¥ TOYHO U3JIaraTh CBOKO TOUKY 3pPEHUS C UCIIOJIb30BAaHUEM aJICKBATHBIX
(YCTHBIX U MMCHbMEHHBIX ) SI3BIKOBBIX CPEJ/ICTB;

—  pacrno3HaBaTh KOH(MIMKTOTEHHBIE CUTYAIlUU U IIPEIOTBPAIIaTh KOHQIMKTHI JO UX aKTUBHOM
(a3bl, BRICTPAUBATh JCIOBYIO U 00PAa30BaTEIbHYIO0 KOMMYHHKAITUIO, H30erast IMYHOCTHBIX
OIICHOYHBIX CYKJICHUH.

3) llpeamernbie pe3yabrarsl ocBoeHust OOII COO nmo npeamery
MaremaTuka: ajredpa u Ha4ajia MATEMATHYeCKOI0 aHAJIN3a, FTeOMeTpPHs

Bba3oBblii ypoBeHb

Pazpnen BrinycKHMK HayuYuTCs BbINyCKHMK MOJIYYUT BO3MOKHOCTH
HAYYUTbHCH
Ilenu JIJ1s “CcTIoNTb30BaHUA B TIOBCEAHEBHOM Jlns pazeumust MuludieHUsl, UCHOIb308AHUSL 8
0C80€HUA | KV3HU U 00€CTICUCHUS] BO3MOKHOCTHU NOBCEOHEeBHOU HCUZHU

npeomema YCIIEUTHOTO MPOAOJDKEHUS O0PAa30BaHUS U 0DecneyeHuUs: B03IMONCHOCINU YCNEeUHO20
10 CIELHATBHOCTSM, HE CBA3aHHBIM C nPOOOIHCEHUSL 00PA308AHUSL NO

IMPUKIIAAHBIM HCITIOJIb30BAHUEM cneyuanrbHoCmAm, He C6A3aHHbIM C
MaT€MaTuKu npumadﬁbzm UCnoJjib306aHUEM
mamemamuxku

TpeOoBanust k pe3yabraram

Anemenm — OnepupoBarh Ha 0a30BOM ypOBHe1 — Onepupoeamb2 NOHAMUAMU. KOHEYHOE
bl meopuu MMOHSATHAMH: KOHEUHOE MHOXKECTBO, MHOHCECNBO, DTIEMEHN MHONCECMBd,
MHOMICEC 9JIEMEHT MHOXKECTBA, IIOJIMHOXKECTBO, NOOMHOJICECMB0, NepeceyeHue U
éu nepeceueHue u 00beANHEHNE 00veOUHeHUe MHONCeCE, YUCIO8bLe
mamemam MHOXXECTB, YHUCJIOBBIE MHOXKECTBA Ha MHO2ICECMBA HA KOOPOUHAMHOU NPAMOL,
uuecKoil KOOpPAMHATHOM MPSIMOi1, OTPE30K, ompe30K, UHMep8aJl, NOJYUHMEPBAIL,
J102UKU WHTEpPBAI; NPOMENCYMOK C BbIKOLOMOU MOUKOU,
— omnepupoBaTh Ha 0A30BOM YpOBHE epaguueckoe npeocmasierue
MIOHSATHUSMH: YTBEPXKICHUE, MHO2ICECM8 HA KOOPOUHAMHOU
OTpUIIaHHE YTBEPKACHHSI, UICTUHHBIC NAOCKOCHU,
W JIOXKHBIC YTBCPAKICHUA, IDUYMHA,  —  onepuposamb NOHAMUAMU.
CIIEJICTBHE, YACTHBIN Clydaid 0011ero Yymeepoicoenue, ompuyanue
YTBCPIKACHUA, KOHTPIIPUMED; ymeepofcdeHuﬂ, UCMUHHBLIE U JIOJHCHbIE
-  HaxoIWThb IIEpECECUEHUe u YmeepocoeHUsl, NPUUUHA, ClledCmaue,
00BbeIMHEHHUE JIBYX MHOXKECTB, yacmuwlil cryyai oowe2o
MMpEACTAaBJIICHHBIX rpa(bnqecxﬂ Ha ymgepg;caeHug, Kommpnpumep,
4HCIIOBOM TIPSIMON; —  nposepsmv NPUHAOLEHCHOCHb

! 3nech u masee: pacrosHaBaTh KOHKPETHBIC PUMEPBI OOIIMX TOHSTHIA 110 XapaKTEPHBIM
MIPU3HAKAM, BBIMOJIHATh JEHCTBUSA B COOTBETCTBUU C ONPEICICHUEM U TPOCTEUIIMMU CBOMCTBAMHU
MOHSTHM, KOHKPETU3UPOBATH PUMEpPaMH O0IIKE MOHSTHS.

2 3J1ech U ajee; 3HATh ONPEICICHUE IOHSTHS, YMETh MOSICHSTH €r0 CMBICIL, YMETh HCIIOIb30BATh
MOHSTHE U €r0 CBOMCTBA MPU MPOBEACHUN PACCYKJICHUH, PEIICHUHN 3a]1au.




— CTpPOMUTH HA YHCIIOBOM MPAMOM
IIOJMHOKECTBO YHCIOBOTO
MHO>KECTBA, 33/IaHHOE MPOCTEHIINMU
YCIIOBUSIMU;

— pacro3HaBaTh JOXKHbIC YTBEPKICHUS,
OLIMOKHU B PACCYXKACHUSX, B TOM
YHCJIe C UCIIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B noeceonesHou dcusHu u npu uzy4eHuu
opyaux npeomemos.

—  HCIIOJIB30BAaTh YHCJIOBBIE MHOXKECTBA
Ha KOOPAUHATHOMU IIPSIMOM IS
OMMCaHUs PealbHBIX IIPOLIECCOB U
SIBIICHHI;

— TIPOBOAUTH JIOTHYECKHE
pacCyKIEHUs B CUTyalusaX
MMOBCEHEBHOM KU3HU

NleMEeHMa MHON*CECBY;

—  HaxoOoums nepeceuenue u 00veOuHeHue
MHOJICECM8, 8 MOM YUcTe
npeocmasieHnblx epaguiecku Ha
YUCTI0BOU NPAMOU U HA KOOPOUHAMHOLUL
na0CKOCMu,

—  nposodums doxkazamesbHbie
paccysicoenust 015 000CHOBAHUSA
UCMUHHOCIU YMBEPIHCOEHUI.

B nosceonesnoti srcuznu u npu uzyuenuu
Opyaux npeomemos.

—  UCNONbL308AMb YUCTIO8bIE MHONCECMBA
HA KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NAOCKOCTU OJIsl
ONUCAHUSA PeATIbHBIX NPOYECCO8 U
A6NeHUlU;

—  nposooums doxkazamesnbHble
PAccyucOeHUst 8 CUMY ayusx
NOBCEOHEBHOU JHCU3HU, NPU peuleHUU
3a0a4 u3z Opyeux npeomemos

Yucnha u
8bIpadHCeH
us

— OmnepupoBarb Ha 6a30BOM YpOBHE
IIOHATUAMU: LICJIOC YUCIIO,
JeTUMOCTh Yucell, OOIKHOBEHHAs
IpoOb, NecATUUHAs ApoOb,
panroHaIbHOE YHCIIO,
npuOIMKEHHOE 3HAYEHHE YHCIIa,
4acTh, 107151, OTHOILIEHHE, IIPOLIEHT,
IIOBBIIIICHUE U ITOHNKCHUE Ha
3aJJaHHOE YHUCIIO MTPOLICHTOB,
Macirao;

— OIICpHUpOBATH HA 0a3oBOM YPOBHE

MOHATUSAMH: JIoTapudm uunca,
TPUTOHOMETPHUYECKAsT OKPYKHOCT,
rpagycHas Mepa yriia, BeJIMYuHa
yIJia, 3aIaHHOTO TOYKOM Ha
TPUTOHOMETPUYECKON OKPYKHOCTH,
CUHYC, KOCUHYC, TAHT€HC U
KOTaHTEHC YIJIOB, UMEIOTIINX
MIPOU3BOJIbHYIO BEJIMYHHY;

—  BBIMOJHATH apupMeTHIECKHEe

HeﬁCTBHH C LCJIBIMHU U
palMOHaJIbHBIMHA YHCIIaMU,

—  BBIIIOJIHATH HCCJIOKHBIC

npeoOpa3oBaHUs YNCIOBBIX
BBIpQ)XEHUI, COAEPIKAIINX CTETICHH
qucell, JIN00 KOPHU U3 YHCEN, TU00
norapuMbl YUCET;

— CpaBHHBATh pallMOHAJIBHBIC YHCJIa

MEXIy COOOi;
— OLCHUBATHL U CPABHUBATH C

— (8060010 onepuposamev NOHAMUAMU.
yenoe yucio, 0enuUMoCmy yucei,
00bIKHOBEHHAsL OPOOb, OeCAMUYHAS
0pobb, paYUOHANIbHOE YUCTO,
NPUOTUICEHHOe 3HAYeHIUe YUCILA, YaCmb,
00715, OmHouleHue, NPoYeHm,
nosvluleHUe U NOHUMNICEHUEe Ha 3A0aHHOe
YUCTIO NPOYEeHmos, Mmacuimao,

— npusoOUmMb NpUMepsl Yucei ¢
3QA0AHHBIMU CEOUCMBAMU 0ETUMOCTNU,

— onepuposamsv NOHAMUAMU: 102apUPM
yucaa, mpueoHOMempuyecKast
OKDYICHOCTb, PAOUAHHAS U 2PAOYCHAS
Mepa yana, 6enuduna yend, 3a0aHH020
MOYKOU HA MPUSOHOMEMPUUECKOU
OKPYIHCHOCIU, CUHYC, KOCUHYC, MAHSEHC
U KOMAH2EHC Y2l08, UMEIOUUX
NPOU3BOTILHYIO GETUYUHY, YUCIA € U T,

— 8bINOIHAMb apugmemuyeckue
Oelicmsusi, couemas ycmHule u
NUCbMEHHbLe NpUuembl, NPUMEHS npu
HeoOX00UMOCMU BbIYUCTIUMETbHbIE
ycmpoucmea;

— HAxXo0umbv 3HaA4eHUsl KOpHsl
HamypanibHOU cmeneHu, CmeneHu ¢
PAYUOHATILHBIM NOKA3AMeENeM,
Jloeapugma, ucnonv3ys npu
HeobX00UMOCmuU 8bIYUCTUMETbHbLE
ycmpoticmea;

— NONb308AMbCIL OYEHKOU U NPUKUOKOU




paloHaIbHBIMU YHCIIAMU 3HAUEHUS
LEJIBIX CTENEHEN YUCell, KOPHER
HaATypaJbHOM CTENEHU U3 Yuce,
norapu)MOB YUCEI B TPOCTHIX
clIy4dasx;

— U300paxkaTh TOYKAMHU HA YHCIIOBOM
MPSIMOM 1eNbIe U palliOHaIbHbIE
qHcha;

— u300paXkaTh TOUKaMU Ha YHCIOBOI
IIPSIMOM LIENIbIE CTENIEHU YHCEIL,
KOpHU HaTypajibHOU CTENECHU U3
YHCe, JTOrapu(Mbl UUCEN B IPOCTHIX
CIIy4asix;

— BBINOJIHATH HECITIOXKHBIE
npeoOpazoBaHusI MENIBbIX U IPOOHO-
panMoHAIFHBIX OYKBEHHBIX
BBIPKECHU;

— BBIPAXKaTh B MPOCTEHIINX CITydasx U3
pPaBEHCTBA OJIHY MIEPEMEHHYIO Yepe3
ApyTHe,

— BBIYHCIATH B MIPOCTHIX CIy4asx
3HAUEHUS YUCIIOBBIX U OYKBEHHBIX
BBIPXKEHHI, OCYIIECTBIISSA
HE0OXOTUMBIC TTOJICTAHOBKH H
npeoOpa3oBaHus;

— M300paXkaTb CXeMaTH4ECKHU YIoJl,
BEJIMYKMHA KOTOPOTO BBIpa)KEHA B
rpajaycax;

— OIIGHUBATbh 3HAKU CHHYCAa, KOCHHYCA,
TaHTEHCa, KOTAaHTeHCA KOHKPETHBIX
YTIIOB.

B nosceonesnoti sicusnu u npu uzyuenuu
Opyeux y4eoHvix npeomemos.

—  BBITIONHSATH BBIYUCIICHUS TIPU
pEIIeHNH 33]1ad TIPAKTHYECKOTO
Xapakrepa;

—  BBITIOJTHATH MPAKTUYICCKUE PACUETHI C
UCIIONIb30BAaHUEM TIPHU
HEOOXOAMMOCTH CIPABOYHBIX
MaTepHUaJIOB U BBIUUCITUTEIBHBIX
YCTPOWCTB;

— COOTHOCHTbH peabHbIC BEIMUUHBI,
XapaKTEPUCTUKU O0BEKTOB
OKPY’KaIOIEro MUpa ¢ UX
KOHKPETHBIMH YHCIIOBBIMHU
3HAYCHUSIMH,

— HCIIOJIb30BaTh METO/bI OKPYITICHHUSI,
MPUOTIKEHUS ¥ IPUKUIKU TIPH
pElIeHNH MPAKTHYECKUX 3a1a4
MOBCEIHEBHOW KU3HU

npU NPAKMUYecKux pacuemax;,
nPOBOOUMb NO U3BECTMHBIM POPMYIAM U
npasuiam npeoopazoeanus OYK8eHHbIX
8bIPANICEHUU, BKIIOUAIOWUX CINEeNneHl,
KOPHU, 102apu@mol u
mpuzoHomempuyeckue QyHKyuu;
HAxXo0ums 3HAYEeHUsl YUCTIOBbIX U
OVKBEHHBIX 8bIPANCEHULL, OCYUIeCMBIISL
HeobxX00uMble NOOCMAHOBKU U
npeobpazosanus;

u300padicamv cxemamu4ecKku y2oi,
BENUYUHA KOMOPO2O 8bIPANCEHA 8
epadycax unu paouauax,

UCNONBL306aMb NPU peuleHul 3a0ay
MmabnudHble 3HaYeHUs.
MPUSOHOMEMPUYECKUX YHKYULL YeN08;
BbINONHAMb NEPEeBOO0 BENUYUNBL YA U3
PAOUAHHOU Mepbl 8 2PA0YCHYIO U
obpamno.

B noesceonesnoii orcusnu u npu usy4enHuu

Opyeux y4eoHvix npeomemos.
8bINOHAMb OCUCMBUSL C YUCTIO8bIMU
OAHHBIMU NPU peuleHUU 3a0ay
NPAKMUYecKo20 xapakmepa u 3a0a u3
PA3UUHbIX 0O1acmeri 3HaHUl,
UCNONB3YA NPU HEOOXOOUMOCTNU
CHpagoYHbLEe MAMepUabl U
8bIYUCTUMENbHBIE YCMPOUCNEA,
oYyenusamy, CpasHUBAMb U
UCNONB308aMb NPU PeLUleHUU
NPAKMUYECKUX 3a0a4 YUCTIO8ble
3HAYEHUs. PealbHbIX GETUYUH,
KOHKpemHmble YUciogule
Xapaxkmepucmuxu 00beKmoa
OKpYAHCaAIOUe20 Mupa




Ypaenenu —

au
Héepaeéenc
mea

Dyukyuu —

Pemrare nuHeitHbIE ypaBHEHUS U
HCpaBCHCTBA, KBAJAPAaTHLIC
YpaBHEHUS,

— pemiath JorapupmMuUecKue

ypaBuenwust Buga log 4 (bx +¢) =du
npocreiiie HepaBeHcTBa Bua 109 5
x<d,

— peuarb NO0Ka3aTCJIbHLIC YPABHCHUA,

Brma 2> °=d (rme d MmoxHO

NPECTaBUTh B BUJIC CTCIICHHU C
OCHOBaHHEM @) ¥ IpocTeiinme
HepaBeHcTBa Buja a < d  (rme d
MOJKHO TIPE/ICTABUTH B BHJIE CTCIICHU
C OCHOBAaHHUEM a);.

— IHPUBOAUTH HCCKOJILKO ITPUMCPOB

KOPHEW MPOCTEHIIETO
TPUTOHOMETPHUECKOTO YPaBHEHUS
Buja: SiNX =a, cosXx=a, tgx =a,
ctg X = a, rae a — TabauyHoe
3HaYEHUE COOTBETCTBYIOIEH
TPUTOHOMETPHUUYECKON (DYHKITUH.

B nosceonesrotl dcusznu u npu uzyieHuu
opy2ux npeomemos.

— COCTAaBJIATH U PCIIATh YPABHCHUSA U

CUCTEMBI YPaBHEHHU IIPU PEILICHUHN
HECIIOKHBIX IPAKTUYECKUX 3a1a4

OmnepupoBarhs Ha 6a30BOM ypOBHE
MOHATHUSIMH: 3aBHCUMOCTD BEJIMYHH,
(byHKLMS, apTyMEHT U 3HaUCHUe
GbyHKIIMH, 007aCTh OTIPEICICHHS 1
MHOXECTBO 3HaYE€HUH (PyHKINH,
rpaduk 3aBUCUMOCTH, TpaduK
byHKIMH, HYTH (QYHKIIUH,
MPOMEKYTKH 3HAKOITOCTOSTHCTBA,
BO3paCTaHHE Ha YHCIOBOM

Pewams payuonanvhvie,
nokazamenvhvle U lo2apupmuyeckue
VPABHEHUs U HePABeHCMEd,
npocmetiuiue UppayuoHaIbHsie u
MpueoOHOMempuyecKue ypasHeHus,
HEepaseHCcmaa u ux cucmembvl;
UCNOTL3068AMb MEMOObL PEUUECHUS.
VpasHeHull. npueedeHue K 8Udy
«npouseeoeHue pagHo HYI0» Uil
«HaACmMHoe PasHO HYII0Y, 3AMeHA
nepemMeHHbIX;

UCNONBL3068AMb MemOoO UHMEPBALO8 OJis
PeueHUst HEPABEHCMS,

UCNoIb308amMs epagpuueckuii Memoo 0s
NPUOIUINCEHHO2O pelleHUs] YPABHEHUU U
HEpPaseHCcma,

uz00pasdicamv Ha MpUSOHOMEMpPUIEeCKoLll
OKPYHCHOCTIU MHOHCECTNBO PeuleH Ul
npoOCmMetuux mpueoHOMempudecKux
VPa8HeHUll U HEPABEeHCME,

BbINONIHAMbG OMOOP KOPHEU YPAGHEHULL
UU peleHutl HepageHcme 8
cOOmeemcmauy ¢ OONOIHUMETbHIMU
VCLOBUAMU U OCPAHUYLEHUSIMU.

B noeceonesnoui scusnu u npu uzyueHuu

Opyeux yueoHvix npeomemos.
COCMasisimoy U peuiams YyPasHeHus,
cucmemul ypasHeHUll U HepaeeHCmed
npu peweHuu 3a0ay Opy2ux y4eOHuLX
npeomemos;

UCNONb3068AMb YPAGHEHUL U
HepaseHcmaa 0ist NHOCMPOeHUs U
UCCe008aHUsL NPOCNEUUUX
MAmMemMamuyeckux MoOoeiell peaibHblX
cumyayuil Ui NPUKIAOHbIX 3404y,
yMemb UHMePNPemuposams
NONYYeHHbII NPU peuleHul YPagHeHUs,
HepaseHCcmaa Ui CUCmembl pe3yibman,
oYyeHusamuv e2o npagoonodoodue 6
KOHmeKcme 3a0aHHOU PeaibHOl
cumyayuu Ui NPUKIAoHoU 3a0ayu

Onepupoeamv NOHAMUAMU:
3a6UCUMOCMb BETUYUH, QYHKYUS,
apaymenm u sHayeHue yHKyuu,
obnacmo onpeoeneHus U MHOH#CeCmeo
3HaueHull QyHKyuu, pagux
3aeucumocmu, epagpux QyHKyuu, HyIu
@DyHKYUU, NPOMENCYMKU
3HAKONOCMOSIHCMEBA, 803PACMAHUE HA
YUCTI080M NpOMEdNCYMIKe, YObleaHUue Ha




MIPOMEKYTKE, yObIBaHUE Ha
YHCIIOBOM IIPOMEXKYTKE, HANOOIbIIIee
Y HaUMeHbIlIee 3HaYeHNEe PyHKIUH
Ha YHUCIIOBOM IPOMEKYTKE,
nepuoguyueckast yHKIUs, NEPUOL;

— omnepupoBarh Ha 0A30BOM YpOBHE
HNOHATUSAMMU: IIpsIMasi U oOpaTHas
IIPONOPLIMOHAIBHOCTD JINHEIHAS,
KBaJpaTU4Hasl, Jorapudmuyeckas u
nokasaresbHasi QyHKITUH,
TPUTOHOMETPUUYECKUE (PYHKIIMHU;

— pacmo3HaBaTh rpaduKu
AJIEMEHTAPHBIX QYHKIIUN: IPSIMON U
00paTHO MPOMOPIIHOHATBHOCTH,
JIMHEHOM, KBaIpaTUYHOM,
Jorapu(MUYECKON U MTOKa3aTeIbHOM
(byHKLUH, TPUTOHOMETPUYECKHUX
(byHKITHIA;

— COOTHOCHTB Tpa(MKH JIEMEHTAPHbBIX
GbyHKIUMI: psSMO 1 0OpaTHOU
IIPONOPLMOHAILHOCTH, IMHEHHOM,
KBaJIpaTUYHOM, JIOrapu(pMUIECKON U
MOKa3aTesIbHON (DyHKLNH,
TPUTOHOMETPUUECKUX (QYHKIMH ¢
(bopMynamu, KOTOPBIMU OHH 3a/1aHbI;

— HaXOJuTh MO rpaduKy NpuOINKEHHO
3HaueHMs (PyHKIMU B 33JaHHBIX
TOYKaX;

—  OIpenensiTh 1o rpaduky cBoicTsa
GyHKIMY (HYTH, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA, TPOMEKYTKU
MOHOTOHHOCTH, HauOOoJIbIlINE U
HauMEHbIINE 3HAUYCHUS U T.I1.);

—  CTPOUTH 3CKU3 rpaduka QyHKIHNH,
YAOBJIETBOPSIOUIEH IPUBEAECHHOMY
HabOpy yCIOBHM (TPOMEXKYTKU
BO3pacTaHus / yObIBaHUs, 3HAUEHUE
(GYHKIMH B 33/1aHHOM TOYKE, TOUKH
IKCTPEMYMOB H T.1I.).

B noeceonesnoui dcusHu u npu uzydeHuu
opyaux npeomemos.

—  OmpeAensTh Mo rpadukaM CBOICTBa
peabHBIX MPOIECCOB U
3aBUCHMOCTEH (HauOoIbIINe U
HAaUMEHBIIINE 3HAYCHUS, TPOMEKYTKH
BO3pacTaHus U YObIBaHHSI,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA U
T.IL);

— UHTEpPIPETHPOBATh CBOICTBA B
KOHTEKCTE KOHKPETHOU
MPAKTUYECKON CUTYallUH

YUCTIOBOM NPOMEMNCYMKeE, HAubOIbULee U
HaumeHbuee 3HaueHue QyHKyuu Ha
YUCTIOBOM NPOMEINCYNIKE,
nepuoouyeckas QyHKyus, nepuoo,
YemHAsl U Heyemuas (PYHKYuu,
onepuposamv NOHAMUAMU: NPAMAS U
06pamHas NPONOPYUOHATLHOCHID,
JIUHeNHAs, K8aOpaAMu4Has,
Jloeapupmuyeckas u noKa3amenbHasl
@yHKYUU, mpuconomempuieckue
dynxyuu;

onpeoenims 3HaueHue GYHKYuu no
3HAYEHUIO AP2YMEeHma NpuU pa3iuiHbIX
cnocobax 3a0aHus QyHKYuu,
cmpoums 2papuKu u3yyeHHbIX
Gyukyui,

ONUCHIBAMb NO 2PAPUKY U 8
npocmenuux cuyuanx no hopmyie
noseoenue u ceolucmaa yHKyu,
Haxoo0umu no 2papuxy Gyukyuu
Haubonvbuue U HaUMeHbUUe 3HAYCHUSL,
cmpoums 3CcKu3 epapura Gynkyuu,
y0081emeopstouiell npueeoeHHoM)
Haobopy ycioeutl (Mpomedcymxu
803pacmanus/yovli6anus, sHaveHue
@yHKYUU 8 3a0aAHHOL MOYKe, MOYKU
IKCMPEMYMOB, ACUMNIMOMbI, HYIIU
@ynrkyuu u m.o.);

pewams ypasueHusl, npocmeiuiue
cucmemvl ypasHeHull, UCNONb3YsL
ceoticmea pyHKyutl u ux 2paguros.

B noeceonesnoui scusnu u npu uzyueHuu

Opyeux yueoHvix npeomemos.
onpedensims no epaguxam u
UCNONbL306aMb 01 peuleHUs
NPUKTIAOHBIX 340aY C8OUCHEA PEAIbHBIX
npoyeccos u 3a8UcUMocmeli
(Haubonvuue U HauMeHblUe 3HaA4YeHUS,
NPOMENHCYMKU 03PACMAHUSA U YObIEAHUSL
@DYHKYUU, NPOMENCYMKU
3HAKONOCMOSIHCMBA, ACUMNINOMDbI,
nepuoo u m.n.);

UHMEpNpemupo8ams Ce0UCmed 6
KOHmeKcme KOHKPEeMmHOU Npakmuyeckou
cumyayuu

onpeodensams no epaguxam npocmetiuiue
Xapaxmepucmuky nepuooUdecKux
npoyeccog 6 buonocuu, IKOHOMuUKe,
My3bIKe, paouocessu u op. (amniumyoa,
nepuoo u m.n.)




Onemenm — OnepupoBarh Ha 0a30BOM ypOBHE —  Onepuposamov nOHAMUAMU:
bl MOHATHSIMH: IPOU3BOAHAS (PYHKIIUN nPou3B00HAs PyHKYUU 8 MOUKe,
Mamemam B TOYKE, KacaTeslbHas K rpaQuky KacamenvHas K epaguxy yHkyuu,
uuecko2o GbyHKIHH, TpOoU3BOAHAS (DYHKITUH; NPOU3B00HAsL PyHKYUU,
ananuza | — OIpPENeNsITh 3HAYCHHUE MPOU3BOIHON —  8bIYUCAAMb HPOU3BOOHYIO OOHOUNEHA,
(YHKIMH B TOYKE TI0 U300paKECHUIO MHO20YIeHa, K8AOPAMHO20 KOPH,
KacareabHOH K rpaduKy, NPOU3BOOHYIO CYMMbL PYHKYUIL,
IIPOBEICHHON B 3TOM TOUKE; —  BLIYUCTAMb NPOU3BOOHBIE
— pelIaTh HECIOXKHBIE 33/1a4H Ha DNIEMEHMAPHBIX (DYHKYULL U UX
IIPUMEHEHUE CBSA3U MEXKIY KOMOUHAYUL, UCNONb3YS CHPABOUHbIE
MIPOMEKYTKaMU MOHOTOHHOCTH U Mamepuansl,
TOYKaMH 3KCTpEMyMa (byHKLII/II/I, Y — uccneoosams 8 NPOCMeuuux Cry4asx
OITHOW CTOPOHBI, ¥ TIPOMEKYTKAMH @yHKYUYU HA MOHOMOHHOCHb, HAXOOUMb
3HAKOIIOCTOAHCTBA U HYJIAMA Haubovbuiue U HauMeHbUUe 3HAYeHUS
IPOU3BOIHOM 3TON (PyHKLUH — C Gynxyuil, cmpoums 2paguxu
JpYyrou. MHO20UYNIeHO8 U NPOCMeUUUX
PAYUOHATILHBIX PYHKYUIL C
B nosceounesnoii srcuznu u npu usy4enHuu UCNONIb30BAHUEM annapama
Opyaux npeomemos: mamemamu4ecko20 aHalu3a.
— TOJB3YACh rpadyKamMu, CPaBHUBATH
CKOPOCTH BO3pacTaHus (pocra, B nosceonesnoti srcusnu u npu uzyuenuu
MOBBILICHUS, YBEJIMYEHUS U T.I1.) UIIU Opy2ux yueOHvIX NpeoMemos:
CKOPOCTH YObIBaHUS (IIaiCHHS, —  pewiams NPUKIA0Hble 3a0ayu U3
CHI)KCHHSI, YMCHBIICHHS 1 T.I1.) ouonozuu, UIUKU, XUMUU, IKOHOMUKU U
BEIMMH B PCAJILHBIX IIPONECCaX, opyaux npeomemos, cesa3aHHbvle C
— COOTHOCHTH IrpauKH peasbHbIX uccie008anuem XapaKmepucmux
TIPOLIECCOB M 3aBUCUMOCTEH € HX PeaNbHbIX NPOYECCO8, HAXOHCOEHUEM
ONMCaHUsAMH, BKITIOYaIOIIMMHI HAUOOILWUX U HAUMEHbUUX 3HAYEHU,
XapaKTCPUCTHKH CKOPOCTH CKOpOCMU U YCKOPEHUsL U M.N.;
n3MeHeHus (ObICTPBI pOCT, IJIaBHOE  _ UHMEDRPEMUPOBAMb NONYUEHHbIE
MOHIDKEHUE U T.I1.); pesyibmamst
— HUCIOJIB30BaTh rpauKu peanbHbIX
MIPOLIECCOB JJIsl PEIICHUS] HECIOXKHBIX
MPUKJIATHBIX 33]1a4, B TOM YHCIIE
orpeensis o rpaduky CKoOpocTb
XoJ1a mporecca
Cmamuc — OrnepupoBarh Ha 6a30BOM YpOBHE —  Umems npedcmasnenue o OUCKPEMHbBIX
muka u OCHOBHBIMH ONKCATEIbHBIMU U HEeNPEPLIGHBIX CITYYAUHBIX BETUYUHAX U
meopus XapaKTEPUCTHKAMHU YHCIIOBOTO pacnpeoeneHusx, 0 He3asUcCuMoCmu
6epoAmHoO Habopa: cpenHee apudmernyeckoe, CYUAUHBIX GENUYUH,
cmeil, Meauana, HanOoJIbIIee U —  umMemb npedcmasiieHue o
Jl02UKa u HAaUMEHbIIIee 3HAYCHUS; MaAmemamuyeckoM OHCUOAHUU U
Komouna  — orepupoBaTh Ha 0a30BOM YPOBHE oucnepcuu Ciy4ambix GeNUYUH,
mopuxka TIOHATUAMH: YaCTOTA M BEPOATHOCTE  —  umemb npedcmaeienue 0 HOpMAaibHOM

COOBITHS, CITy4allHBINA BBIOOP, OMBITHI
C PaBHOBO3MOKHBIMU
3IIEMEHTAPHBIMH COOBITUSAMU;

—  BBIUUCIIATH BEPOATHOCTU COOBITHI
Ha OCHOBE IO/ICYETa YNCIIa UCXO/I0B.

B nosceonesnoti srcusnu u npu uzyuenuu

pacnpeoeneHuu u npumMepax HOpMaibHO
PACnpeoeeHHbIX CIYYAUHbBIX BENUYUH,
NOHUMAMb CYMb 3AKOHA OONbULUX YUCeT
U 8b100POUHO20 MEMOOA U3MEPEHUS
eeposmuocmetl;

umems npedcmasiieHue 00 YCi08HOU
6EPOAMHOCMU U O NOTHOU




Opyaux npeomemos.

— OLICHMBATh U CPAaBHUBATH B IPOCTHIX
CIIydasix BEPOSITHOCTH COOBITUH B
pealbHOM )KU3HU;

— YHUTarh, CONOCTABIIATH, CPABHUBATH,
UHTEPIPETHPOBATH B MPOCTHIX
Cllydasix peajbHble JaHHbIE,
NpeCTaBICHHBIC B BUJIC TaOHII,
Jrarpamm, rpaukoB

8EPOAMHOCMU, NPUMEHAMND UX 8
peuieHuu 3a0a4;

—  UMemb NpeOCMAasieHue 0 BANCHLIX
4aCMHBIX 8UOAX pacnpeodeneHull U
NPUMEHSAMb UX 68 PeuleHUul 3a0ay;

—  umemy npedcmasieHue 0 KoOppeiiyuu
CIYYAUHbIX 8ENUYUH, O IUHEUHOU
peepeccu.

B noesceonesnoii sorcuznu u npu usyuenuu
opy2ux npeomemos.

—  GLIYUCTIAMb UNU OYEHUBAMb
8epOSIMHOCMU COOLIMULL 8 PEATILHOLL
HCUSHU,

—  8blOUpamv NOOXOOAUUE MEMOObL
npeocmasierus u 06pabomKu OaHHLIX;

—  yMemb peuams Hec0MCHble 3a0a4l Ha
npuMeHeHue 3aKOHA 6ONbUUX Yucel 8
coyuono2ul, Cmpaxo8aHuu,
30pasooxpanenuu, obecneyeHuu
bezonacnocmu HaceneHus 8
Ype38bIYAUHBIX CUMYAYUSIX

Texcmoewvt — Periath pa3HbIC 3312494 —  Pewams 3a0a4u pazHvlx munos, ¢ mom
e 3a0auu MOBBIIIEHHOW TPYIHOCTH; yuycne 3a0auu NO8bIUEHHO

— aHAJIM3HWPOBATH YCIOBHE 3a/1a9H, MmpyoOHOCmu,;

BBEIOMpATh ONTHUMAJILHBIA METOJ —  guIOUpamv ONMUMATbHBIN MENMOO
pellIeHus 3a/1auu, paccMaTpuBas peulerus 3a0a4u, paccmMampusedst
pa3IUYHbBIC METOIBI, DpasnuuHble Memoovl,

— CTPOHUTH MOJAETH PEUICHHS 3a/1a4l, — CHMPOUMb MOOelb peuleHus 3a0ayl,
MPOBOJUTH JOKAa3aTEIbHbIE npoBOOUMb OOKA3AMENbHbLE
paccyXJIeHUs TIPH PEIICHUHN 33]1a4H; paccyscoenusi;

— pemarb 3aga4yM, Tpedyromue — pewams 3a0ayu, mpeodyrowue nepebopa
nepebopa BapUaHTOB, MPOBEPKU 8apUAHMO8, NPOBEPKU YCIO8UI, 8blOOpa
yCIOBUH, BBIOOpa ONTUMATBHOTO ONMUMATLHO20 pe3yIbmama;
pe3yibTara; —  QHANU3UPOBAMb U UHMEPNPEMUPOBANbs

— aHAIM3HWPOBATh U UHTEPIIPETUPOBATH pe3yibmanl 8 KOHMeKcme yCi08Us
MOJTy4YEHHBIC PEIICHHUSI B KOHTEKCTE 3a0auu, 6b16Upame peuleHus, He
YCIIOBUS 33]1a4¥, BRIOMPATh npomugopeyauyue KOHMeKCmy,
pelleHus, He MPOTUBOpEYAIlne —  nepegooums nNpu peueHul 3a0ayu
KOHTEKCTY, ungopmayuro uz 00HoU Gopmol 6

— TEepeBOJIUTH NPU PEIICHUH 3aAa49H o0py2yio, UCNONb3Ys NPU HeOOX0OUMOCTU
uH(OpPMAITUIO U3 OTHOU (POpPMBI cxemvl, mabnuysl, epaguxu,
3aIACH B JAPYTYIO, HCITOJIB3YS PH ouazpamml;

HEOOXOMMOCTH CXEMBI, TaOIHIIbI, — B nogceonesnou dcusHu u npu uzydeHuu
rpaduKy, TUarpaMMBbl. opyaux npeomemoas:

B noeceonesnoii orcusnu u npu usy4enHuu | — peuitams npaxmudeckue 3a0a4u U
Opy2ux npeomemos: 3a0a4u u3 Opy2ux npeomemos

— pemarb MPaKTUYECKHE 3a/1a91 U
3a/laud U3 JPYrux MpeaMeTOB

T'eomempu — OmnepupoBars Ha 6a30BOM ypOBHE —  Onepuposams NOHAMUAMU. MOYKA,




HOHATUAMM: TOYKA, IIpsMasi,
IUIOCKOCTh B IPOCTPAHCTBE,
HapajIeNIbHOCTh U
NEePIEHANKYISIPHOCTD IPSMBIX
IUIOCKOCTEH;

— pacro3HaBaTbh OCHOBHBIC BHJIBI
MHOTI'OI'PaHHUKOB (IIpU3Ma,
nUpaMu/Ia, MPSIMOYTOJIbHBIN
napajuiesenumne, Kyo);

— #300paxarb u3y4aeMbie QUTYPHI OT
PYKHU ¥ ¢ IPUMEHEHHUEM MPOCTHIX
YEepPTEKHBIX HHCTPYMEHTOB;

— Jnenarb (BBIHOCHBIC) IIJIOCKHE
YEepPTEIKU U3 PUCYHKOB IPOCTHIX
00BeMHBIX (PUTYp: BUI CBEPXY,
cOOKY, CHH3Y;

— M3BJIEKaTh HH(OPMALIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, npeacTaBIeHHYIO Ha
yepTexax U pUCyHKaXx;

— mnpumMeHaTh Teopemy [Iudaropa npu
BBIYMCIICHUH SJIEMEHTOB
CTEpEOMETPUYECKHUX DUTYD;

— HaxoIUTh 0OBEMBI U TUIOIIAIH
MTOBEPXHOCTEN MPOCTEHIINX
MHOTOI'PaHHUKOB C IPUMEHEHHUEM
opmyu;

— pacro3HaBaTbh OCHOBHBIE BHJIbI TEJ
BpaleHus (KoHyc, HIUIMHIp, cdepa
# map);

— HaxoIuTh 00BEMBI U IUIOIIAH
MTOBEPXHOCTEH MPOCTENIINX
MHOTOT'PaHHUKOB U TeJl BPAIIEHUS C
npuMeHeHueM (popmyit.

B noeceonesnoui dcusHu u npu uzydeHuu
opyaux npeomemos.

— COOTHOCHUTBH a0CTpPaKTHBIE
TCOMETPHUYCCKHE TTOHATHS U (DAKTHI C
peaNbHBIMU JKU3HEHHBIMU
00BEKTaMU B CUTYAITUSIMU;

— UCIOJb30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX
GuTyp JUIS pENICHUs TUTIOBBIX 3139
MPAKTHYECKOTO COMEPIKAHUS;

— COOTHOCHTB TUIOMIA/IA TOBEPXHOCTEH
TEJ OIMHAKOBOW (hOPMBI Pa3TMIHOTO
pa3mepa;

— COOTHOCHUTHh OOBEMBI COCY/IOB
OJIMHAKOBOH ()OPMBI Pa3TMYHOTO
pa3mepa;

npAmMas, NI0CKOCMb 8 NPOCMPAHCIEe,
napanierbHoCmy u
NePReHOUKYIAPHOCIb NPIMBIX U
ni0CcKoCcmell,

—  npumeHsams 05 peuleHusl 3a0a4
eeomempuyecKkue gaxmol, eciu ycio8us
npumeHeHUsl 3a0aHbvl 8 SI8HOU hopme;

— pewambs 3a0a4u HA HAXOHCOeHUe
2eoMempuyecKux 6elUuduH no oopazyam
WU aneopummam,

— Odenamv (8bIHOCHbBIE) NIOCKUE YePMEHCU
U3 PUCYHKO8 00beMHbIX (ucyp, 8 mom
yucie pucosamo U0 ceepxy, cOOKY,
CMpOUmb cedeHUss MHO202PAHHUKO8,

—  U3BLEKamb, UHMEPNPEeMuUposanms u
npeodpaz0svieamsd UHGOPMAYUIO O
2eomempuyeckux guaypax,
NPeOCmMAasieHHYI0 Ha YEePMeENCax,

—  NpuUMeHAmb ceomempuieckue axmol
07151 peutenus 3a0a4, 8 MOoM Yucie
NPpeonoNazaruux HeCKOIbKO uazoe
pewenust;

—  ONUCLIBAMb G3AUMHOE PACNONONCEHUE
NPAMbBIX U NIOCKOCHEll 6
npocmpancmee;

—  ¢hopmynuposams c6olicmea u NPU3HAaKU
Ppueyp;

—  00Ka3bl8amb 2eoMempuyecKue
YymeepicoeHus;

— enademv CMaHOApmMHoU
Kaaccugurayuell npocmpancmeeHHbIX
Queyp (nupamuodsl, npusmbsl,
napasnnenenuneovl),

—  Haxooumwv 0OvemMbl U NIOUAOU
NOBEPXHOCMEl 2eOMEeMPUYECKUX MeTL C
npumenenuem Gopmyi,

—  BIYUCTAMb PACCMOAHUSA U Y2TIbl 8
npocmpancmae.

B noeceonesnoui scusHu u npu uzydeHuu
opyaux npeomemos.

—  UCNONBL308aMb CEOUCEA
eeomempuyeckux guayp 0Ja peulenus
3a0a4 NpaKmMuyecKo2o Xapakmepa u
3a0ay uz opyeux obracmeu 3HaHull




OLIEHUBATh ()OPMY MTPABUIIEHOTO
MHOTOTpaHHHKA TIOCTIe CITUJIOB,
Cpe30B U T.I. (OIPEACIATh
KOJIMYECTBO BEpIINH, pedep u
rpaHei MoTy4eHHBIX

MHOTOTPAHHUKOB)
Bexkmopet — OnepupoBarb Ha 6a30BOM ypOBHE Onepuposamv NOHAMUAMU OeKaAPMOBbL
u MOHATHEM JIEKapTOBBI KOOPJIMHATHI B KOOpOUHAmMbl 8 NPOCMPAHCmee, 6eKmop,
Koopouna MIPOCTPAHCTBE; MOOYTb 8EKMOPA, PABEHCEO 8EKIMOPO8,
mul 6 —  HaXOJMTh KOOPIMHATHI BEPIIMH KyOa KOOPOUHAMbL 8EKMOPA, V2Ol MENCOY
npocmpan U TIPSAMOYTOJIEHOTO BEKMOPAMU, CKANAPHOE NPOU3seoeHue
cmee napajuiejicuIe a B8EKMOPOE, KOJIIUHEeApHble BEKMOPbl,
HAaxo0ums paccmosiHue mexncoy 08yms
MOYKAMU, CYMMY BEKMOPO8 U
npouszgedeHue 8eKmopa Ha 4ucio, y2oi
MedHcOy 8eKmMopamul, CKAIApHoe
npousgedeHue, packiaobléams 8eKmop
no 08YM HEKOJIUHEAPHbIM 8EKMOPAM,
3a0aeams NIOCKOCMb YPAGHEHUEM 8
0eKapmosoll cucmeme KOOpOUHam;
pewams npocmeuuiue 3a0a4u
86edenuemM 6eKMopHo2o bazuca
Hcemopua — OnuceIBaTh OTOENIBHBIE Ilpeocmasnsimo 6K1a0 8b10AIOUUXCS
Mmamemam BBIIAIOIINECS PE3YIbTaThI, MamemMamuro8 8 pazeumue
UKu MOJTyYCHHBIC B XOJI€ Pa3BUTHS Mamemamuxu U UHbIX HAYYHBIX
MaTeMaTHKU KaK HayKH; obnacmeti;
— 3HAaTh IPUMEPH MATEMATHIECKUX NOHUMAMb POTlb MAMEMAMUKU &
OTKPBITHIA U UX aBTOPOB B CBSI3U C passumuu Poccuu
OTE€YECTBEHHOU U BCEMUPHOU
HCTOpPHEN;
— TOHUMAaTh POJIb MAaTEMAaTUKH B
pasButuu Poccun
Memoost — TIpuMEHSTH U3BECTHBIC METOBI TIPH Hcnonvzosamsv ocrosHble Memoovl
Mmamemam pEIIeHNY CTaHIaPTHBIX 0oKaszamenbcmea, npo8ooUms
uKu MaTeMaTHYeCKUX 3a/1a4; 00KA3amenbCmeo U GblNOIHAMb

3aMedaTh U XapaKTepu30BaTh
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B
OKPYKAIOLIEH TEUCTBUTEIBHOCTH;
MIPUBOJIUTH PUMEPHI
MaTeMaTHYe€CKUX 3aKOHOMEPHOCTEN
B MPUPOJE, B TOM YHCIIE
XapaKTEPU3YIOIINX KPacoTy U
COBEPIIECHCTBO OKPYXKAIOILLIET0 MUpa
Y IIPOM3BEIECHUIN UCKYCCTBA

onposepoicenue;
NpUMeHsAMb OCHOBHbIE MeMOObl
PpeueHUss MamemMamu4eckux 3a0ay,

Ha OCHOBE MAMEMAMUYECKUX
3aKOHOMepHOCmell 8 NpUpooe
Xapakmepuzoeams Kpacomy u
COBEPULEHCINBO OKPYHCAIOUWE20 MUPA U
npoussedeHull UCKycCcmeda,
npuMeHamb npocmeuuiue
npocpammusie cpeocmea u
N1eKMPOHHO-KOMMYHUKAYUOHHbBLE
cucmemvl npu peuieHuu
Mamemamuyeckux 3a0ay

[Iporpamma kypca co3naet yciaoBus pazBuTus Y Y/I, sBIsIeTCS OpraHu3aliOHHO-
METOIMYeCKoi 0CHOBOM s peanu3anuu TpedoBanuit PI'OC COO Kk TUYHOCTHBIM U




MeTanpeaMeTHbIM pedynbraraM ocBoeHust OOII u Bkitoyaer:

— OCBOCHHE MEXIPEAMETHBIX MOHATHI U YHUBEPCAJIbHBIX Y4EOHBIX AeHCTBHI
(perynsTUBHBIE, 1I03HABATEIbHbIE, KOMMYHUKATUBHBIE) U UX UCIIOJIb30BaHUS B [I03HABATEIbHON U
COLIMAJIbHOW MPAKTHUKE;

— pa3BUTHE CaMOCTOSTENILHBIX HABBIKOB B IJITAHUPOBAHUH U OCYLIECTBICHUH y4eOHOM
NEeSATEIbHOCTH.

YV]I uenenamnpanieHHO (OPMHUPYIOTCSI HA BCEX dTanaxX pa3BUTHUS TMYHOCTH U JOCTUTAIOT
BBICOKOTO YPOBHS K MOMEHTY Iepexofa odydaromuxcsa Ha yposenb COO. Baxknoe ycinosue:
Nepexo/] Ha KAYeCTBEHHO HOBBIN YPOBEHb PE(ICKCHH BbIIEISIET CTAPIINI IIKOJIBHBIN BO3pACT KaK
0COOCHHBIN ATall B cTaHOBICHUH Y Y/I.

[Tpouiecc hopmupoBanus Y Y]] mo3BoJIsSeT ydamuMcs o0pamaThCsi He TOJIBKO K MPEIMETHBIM,
HO U K METaIlpeIMETHBIM BUJIaM JIEATEIbHOCTH, O0eCrieunBaeT (OPMUPOBAHUE HABBIKOB PEIICHUS
MPEeIMETHBIX 3a/a4, HauaabHOU MpodeccroHamm3anum, nepeHoc chopmupoBanHbix Y V]I Ha
BHEyUYeOHbIE CUTYAIlMH, JACUCTBUS B PA3JIMYHBIX KHU3HEHHBIX KOHTEKCTaX.

Coaep:xanue Kypca

OcHoBHas 6a30Basi MporpaMmma
Auire0pa 1 Ha4YaJIa aHAJIU3A

IToBTOpeHue. Pemenue 3a1a4 ¢ UCIOJIB30BAHUEM CBOMCTB YHMCEN U CUCTEM CUUCIICHMUS,
JEIUMOCTH, JT0JIEW U YacTel, MPOLEHTOB, MOAYNEH uncen. Pemenue 3a1ad ¢ MCIOJIb30BaHUEM
CBOWMCTB CTENICHEH W KOPHEH, MHOTOWICHOB, TPe0Opa30BaHUl MHOTOWICHOB U APOOHO-
palMOHAIbHBIX BBIPAKEHUM.

Pemenue 3agay ¢ ucnonp30BaHUEM IpaayCHOM MeEpPHI yIvia. Moyib ynciia U €ro CBOMCTBA.

Perenue 3aau Ha NBUXKEHHE U COBMECTHYIO pPabOTy C MOMOIIBIO JTMHEHHBIX U KBaPATHBIX
YpaBHEHUH U UX cucTteM. Pemienne 3a1a4 ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB
C OJTHOW NMEPEMEHHOI, ¢ MPUMEHEHUEM H300paKeHHsI YMCIOBBIX IPOMEKYTKOB.

Pemenue 3anau ¢ ucnoiab30BaHUEM YUCIOBBIX (QYHKIMHA U uX rpadukoB. Mcnons3zoBanue
CBOMCTB U Tpa(hMKOB JIMHEHHBIX M KBAAPATHUHBIX (QYHKIIHI, 00paTHOI MPOMOPIHOHATHHOCTH U

byakuun Y = \/; . I'padpuueckoe perienre ypaBHeHUN 1 HEPABEHCTB.

Tpuronomerpuueckas OKpY>KHOCTb, paduannas mepa y2na. CUHyC, KOCUHYC, TaHT'€HC,
Komamneerc POU3BOIBHOTO yriia. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO U CIEACTBUS U3
Hero. 3HaueHus TpUuroHoMerpuaeckux Gynkuit 1 yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.
T T T W

(0, =, —,—, — pan). opmyrvl croxHceHUs MPULOHOMEMPUUECKUX PYHKYUL, POPMYIbL NpUsedeHs,
6 43 2

Gopmynsl 080LIHO20 apeymMenma..

Hymu ¢yHKIINHM, MPOMEKYTKH 3HAKOITOCTOSIHCTBA, MOHOTOHHOCTE. Hanbosbiee u
HauMeHblIee 3HaueHne pyHkuuu. [lepuonuueckue GpyHKIuU. YeTHOCTh M HEUETHOCTh (PYHKITHIA.
Cnoorcnvle ¢hynxkyuu.

Tpuronomerpudeckue GyHKIHH Y =COSX, Y =SIiNX, Y =tgX. @yuxyus y = ctgx . CBoiicTBa u
rpaduKy TPUTOHOMETPUUYECKUX (QYHKIIHH.

ApPKKOCHHYC, apKCUHYC, apKTaHT€HC uncia. Apkkomaneenc yucna. llpocreimme
TPUTOHOMETPHUYECKUE YpaBHEHHs. PelreHne TpuroHoMeTpuIecKux ypaBHEHUH.

Obpammusie mpuconomempuyeckue QyHkyuu, ux cgoucmea u paguxu. Pewenue
npoCmMeuuux mpueoHOMempu4ecKux HepaseHcma.

Crenenb ¢ 1eHCTBUTENBHBIM MTOKa3aTelieM, cBoiicTBa creneHu. [IpocTeiinie nokasarenbHble
ypaBHEHWUsI 1 HepaBeHCTBa. [loka3arenbHast GyHKINS U €e CBOMCTBA U TpaduK.

Jlorapudm uncna, cBoiicTBa Jorapudma. Jlecarnunslii norapudm. Yucno e. Hamypanonuiii
noeapughm. IIpeobpazoBanue orapupmMuidecKux BolpakeHui. JlorapugmMudeckue ypaBHEHUS U
HepaBeHCTBa. Jlorapupmuueckas GyHKIUS U €€ CBONCTBA U rpaduk.

CrenerHas GyHKIUS U ee CBOMCTBA U rpaduk. MppannonaabHbie ypaBHEHUS.

Memoo unmepeanoe ons pewienus HepageHCcms.



Ilpeobpazosanus epagukos ¢ynkyuii. coue 80016 KOOPOUHAMHBIX OCell, PACMANCEHUE U
colcamue, OmpasdceHue OMHOCUMENbHO KOOPOUHamublx ocell. I paghuueckue memoovl peuteHus
VpagHeHuii u HepaseHcma. Peulenue ypasHerull u HepageHCcms, coOO0epHCAuUx nepemeHHyI0 noo
3HAKOM MOOY/IAL.

Cucmembl nOKa3amenbHuIxX, 102aPUGMUYECKUX U UPPAYUOHATLHBIX YpasHenutl. Cucmembl
NOKA3AMENbHbIX, 102APUPMULECKUX HePABEHCME.

Bzaumno obpamnvie ¢ynxyuu. I pagpuxu é3aumno oopammuvix GyHKyuil.

Vpasnenus, cucmemvl ypagrenuii ¢ napamemponm.

[TpousBoanas ¢pynkuuu B Touke. KacarenbHas k rpaduky ¢pyHkuuu. ['eomerpudecknii u
(bu3uvecKuil CMbICHT MPou3BoAHON. [Ipon3BoaHBIC AIeMEeHTapHBIX GYHKIUHN. [Ipasuia
oughghepenyuposarnus.

Bmopas npouszeoonas, ee ceomempuueckuti u puzuyecKull CMbiCIL.

[TonsiTrie 0 HEMPEPHIBHBIX QYHKIUSIX. TOUKH SKCTpeMyMa (MaKCUMyMa U MUHUMYMa).
HccnenoBanue 3neMEeHTapHBIX (GYHKIIUN Ha TOUKH IKCTPEMyMa, HauOoJIbIliee U HANMEHBIIICe
3HaUYEHHE C TIOMOUIBIO MPOU3BONHON. [locmpoenue epaghuxoe GyHKyuii ¢ NOMOubIO NPOU3BOOHBIX.
Ipumenenue npoussoOHOU Npu peueHuu 3a0au.

[TepBoobpasHnast. [lepsoobpasmnvie snemenmaprvix Gyukyutl. Il1owadsb KpugoIUHEUHOU
mpaneyuu. @opmyna Hviomona-Jletibnuya. Onpedenennnviti unmeepan. Boiuucienue niowadeii
NIOCKUX puyp u 06vbemos men 8pawjeHus: ¢ HOMOUWbIO UHMeSPaid.

I'eomerpus

[ToBropenue. Pemenue 3a1a4 ¢ npuMEeHEHUEM CBOMCTB (UIyp Ha IJIOCKOCTH. 3aa4u Ha
JI0Ka3aTeIbCTBO U IOCTPOEHUE KOHTPIIPUMEPOB. Vcronb30BaHue B 3aja4uax MPOCTEUIINX
JIOTMYECKUX NpaBuil. Perienne 3a1ad ¢ UCIOJIb30BAHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLLEHUH B
MPSIMOYTOJIBHBIX TPEYroIbHUKAX, ()aKTOB, CBA3aHHBIX C YETHIPEXYTOJbHUKaMU. Perienne 3anay ¢
UCIOJIb30BaHNEM (DAaKTOB, CBSI3aHHBIX C OKPY)KHOCTAMU. Pelenne 3a1a4 Ha U3MepeHus Ha
IJIOCKOCTH, BBIYMCIIEHHUE JUIUH U TUlouanel. Pewenue 3a0au ¢ nomoubio 6eKmopo8 u KoOpouHam.

Harnsanas crepeomerpusi. @urypsl v ux uzo0paxkenus (Kyo, nupamuia, npusma).
OcnosHule nonsamusi cmepeomempuu u ux ceovicmea. CedeHus Kyda u TeTpasipa.

Touka, npsiMasi ¥ INIOCKOCThH B ITPOCTPAHCTBE, AaKCHOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX.
B3aumHoe pacnionoxeHne NpsaMbIX U INIOCKOCTEN B pocTpaHcTBe. [lapannenbHOCTh NPSIMBIX U
IUIOCKOCTEH B pocTpaHcTBe. M300paXkeHne NpoCcTeHMX NPOCTPaHCTBEHHBIX (DUTYp Ha
MJIOCKOCTH.

PaccrosiHus Mex 1y Gurypamu B poCTPaHCTBE.

Vel B ipocTpaHcTBe. [lepneHuKyasspHOCTh IPSIMBIX U IIIOCKOCTEH.

[Tpoexius Guryps! Ha mIocKocTh. [IpU3HaKy NepHeHIUKYIIPHOCTH MPSIMBIX U MIIOCKOCTEN
B IIpocTpaHcTBe. Teopema o Tpex MepreHIuKyIspax.

Mpuororpannuku. [lapannenenunesn. CBolicTBa NpSIMOYTOJIBHOTO MapalIeNIeuIeaa.
Teopema I1udaropa B mpocrpancrse. [Ipu3zma u nupamuaa. [lpaBunbHas nupaMua v npaBuiibHAsI
npusMa. [Ipsmas nupamua. DeMeHTs IPU3MBI U TUPAMUBL.

Tena BpateHus: HUIMHAP, KOHYC, cdepa u map. OCHOBHbIE CBOWCTBA MPSMOI0 KPYroBOTO
LHWINHAPA, MPSIMOTO KPYroBoro KoHyca. M300pakeHue e BpalieHus Ha TIIOCKOCTH.

IIpeocmasnenue 06 yceuennom KOHyce, ceuenus KoHyca (napaiieibHoe OCHOBAHUIO U
npoxoosiujee uepes 6epuiuty), ceuenus YuIuHopa (napaniensHo u nepneHOUKYIApHO OCuU), Ceuerus
wapa. Pazeepmra yununopa u xomnyca.

IIpocmeriwue KoMOUHAYUU MHO202ZPAHHUKOS U MeTl 8paujerus mexcoy coboul. Beraucnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX QUTyYp (pedpa, AuaroHanu, yIibl).

[1momaae MOBEPXHOCTH NMPABUIIBHOM NMTUPAMKIBI U PAMON npu3Msbl. [1nomans
ITOBEPXHOCTH MPSIMOTO KPYrOBOTO LIMJIMHAPA, IPSMOT0 KpyroBoro KOHyca ¥ mapa.

[Tonsitue 06 o0beme. OObeM MUpaMHIBI U KOHYCA, TPU3MBI U LmiuHApa. O0beM mapa.

Ilooobnvle mena 6 npocmparcmee. COOTHOLICHHSI MEXTy IUIOIIASIMU TOBEPXHOCTEN U
o0beMaMH MOJJOOHBIX TEII.



Heuoicenus 6 npocmpancmee: napanienvbHblil NEPEeHoC, YeHMPALbHAS CUMMEMPUs,
cuMMempusi OmHOCUmMenbHo niockocmu, nogopom. Ceoticmea osudicerutl. Ilpumenerue 08udiceHUll
npu pewienuy 3a0ay.

Bekrops! 1 koopanHAaThL B IpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpA Ha YHUCIIO,
yrojl Mexy Bekropamu. Koimnneapusie 1 KOMIUTaHapHBIE BEKTOPbl. CraiapHoe npouseedeHue
sexkmopos. Teopema o pasznodicenuu 6eKmopa no mpem HeKOMniaHapuvim eekmopam. CranapHoe
npoussedeHue 6eKmopos 8 Koopournamax. Ilpumenenue 6ekmopoe npu peulenuu 3a0a4 Ha
HaxoodicoeHue paccmosanuil, OnuH, niowaoeil u 00bemos.

Ypasnenue nnockocmu 6 npocmpancmee. Ypasnenue cghepuvl 6 npocmpancmee. @opmyna
0151 BbIYUCTIEHUSL PACCNOSHUS MeHCOY MOUKAMU 8 NPOCMPAHCEE.

BeposiTHOCTB M cTaTucTHKA. PadoTa ¢ JaHHBIMHU

[ToBropenue. Pemenue 3a1a4 Ha TabIUUHOE U TpadHUUECKOE MPEICTaBICHUE JaHHBIX.
Hcnonp30BaHue CBOWCTB U XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPEAHHX, HAMOOIBIIETO U
HauUMEHBIIIETO 3HAYEHUs, pa3Maxa, oucnepcuu. Pewenue 3a0au na onpeoenenue 4acmomaol u
gepossmHocmu coovimuil. Beiuucnenue eepossmiocmell 8 onvimax ¢ pagHOB8O3MONCHbIMU
anemMeHmapubiMu ucxooamu. Pewenue 3aoau ¢ npumenenuem kombunamopuku. Pewenue 3aoau na
8bIUUCTIEHUE BEPOSMHOCTEU He3AB8UCUMBIX COObIMULL, NPUMeHeHUe hOPMYIbL CIONHCEHUSA
seposimuocmell. Pewenue 3a0au ¢ npumeneHuem ouazpamm Jiiepa, 0epesa 8eposmHocmell,
Gopmynsr beprynnu.

Yenoenas eeposimnocme. Ilpasuno ymnoscenus eeposmuocmeri. Dopmyna nonmnou
8EPOSIMHOCMU.

Huckpemuvie cnyuaiinvie eenuyunsl u pacnpeoenenus. Hesasucumvle cnyuatinvle enuyumbi.
Pacnpeodenenue cymmol u npouszsedenuss He3a8UCUMBIX CTLYUANHBIX GETUYUH.

Mamemamuueckoe odxcudanue u oucnepcus caydaunou eeruyunsl. Mamemamuyeckoe
odrcudanue u OUCnepCUs CyMmbl CLyUatiHblX genuyun. I eomempuueckoe pacnpeoeneniue.
bunomuanvuoe pacnpedenenue u e2o ceoticmaa.

Henpepuviguvie cnyuatinvie geruyunsl. [lonamue o niomunocmu eeposmuocmu. Pasnomeproe
pacnpeoenetue.

Tlokazamenvhoe pacnpedenenue, e2o napamempboi.

llonsamue o nopmanvrom pacnpedenenuu. Ilapamempol HOpmanbHO20 pacnpeoenenus.
Ipumepuol cyuatinbix 8e1utUuH, NOOYUHEHHBIX HOPMAIbHOMY 3AKOHY (N02PeuHoCms usmMepeHull,
pocm uenosexa,).

Hepasencmeo Yebviwesa. Teopema bepuynnu. 3akon 6onvuiux ucen. Boibopounulii memoo
usmepenus eepossmuocmei. Ponv 3akona 6onvuiux yucen 6 Hayke, npupooe u obujecmae.

Kosapuayus 0syx cnyuaiinvix éenuyun. Ilonamue o ko3 puyuenme koppenayuu.
Cosmecmuvie HAONIOO0eHUs 08X CIVHAUHBIX 8eNUYUH. Bbibopounbiii koaghguyuenm xoppenayuu.

TemaTrnyeckoe NJIAHUPOBAHME € Yy4eTOM padouyei MporpaMMbl BOCIIMTAHUSA
ajredpa u Ha4aJIa MATEMATHYECKOI0 aHAJIN3a

Ne Pasnennt Monyb «llIkoabHBINH YPOK» Kou-Bo
n/n 4acoB
10 kaace
1 €Hb 3HAHUH. YPOK-3KCKYpCHS
Tpuronomerpuyeckue QyHKINU. /A . P P 23
(oHTaH-9KCKypCHs).
2 O6parnble Tpuronomerpuueckue | IlIkonbHBIN 3Tan Bcepoccuiickon
¢ynkuuu. Pemenue OJIMMIINA/IbI IIKOJIbHUKOB. YPOK- 16
TPUTOHOMETPUYECKHX YPABHEHUH. | HCCIIEIOBaHMUE.
3 Henb poxaenus M. B. JloGaueBcko-
DopMyIIBI TPUTOHOMETPHH. 12
ro. YpoK —HUCCJIEIOBAHUE
4 enb poxxaeHus C. B. KoBanesckoil.
Crenennas QyHKITHSL. Jlet poka 16
Ypoxk-uccienoBaHue




Henb poxaenus M. Kennplima.

KoMriiekcHbIe unca. 9
Ypok-uccienoBaHue.
6 [TokazarenpHas u Henb poxaenus A. H. Konmmoroposa. 20
norapudmuaeckas QyHKINU. Ypok-uccienoBanue.
7 3AKOH GOIIBIIX THCCL. Bcemupnbiit AICHD 3EMITH. Ypok- 7
SKCKYypcusl. (OHJIAWH-IKCKYPCHSI).
8 IToBTOpEeHue. Ypok-typaup «IloBTopsiem u 6
CHCTEMaTU3UpyeM anre0py»
Bcero 102
11 kaacc
1 JleHb 3HaHUHN. YPOK-3KCKypCHUs
DJIeMEHTHI TEOPUH TIPEICTIOB. - 10
(OHJTAaHH-IKCKYPCHS).
2 [IkonBHBIN 3Tal BCEPOCCUICKON
[IpousBonHas. OJIMMITMA/IBI IIKOJIBHUKOB. YPOK- 20
UCCJIEJIOBAHHUE.
3 Hccnenoanue GyHKIHI C Henb poxnenus C. B. KoaneBckoi. 16
ITOMOIIBIO IPOU3BOJHOM. Ypok-uccienoBanue
4 OrnpenenéHHblii HHTErPAJL. Hlene POCCHHCIOH HAyH. Ypor- 11
9KCKypcus (OHJIAH-3KCKYpCHsl).
6 HenpepriBHbIe cityyaiiHble JleHb 3alMTHUKA OTEYEeCTBA. YPOK- 10
BEJTUYHMHBL.. TypHHp «Maremaruka Ha Ciry»xoe
apMUIY.
7 VYpaBHEHMS U HEPABEHCTBA. JleHb KOCMOHABTUKHU. YPOK- 21
AKCKYpCHsl. (OHJIANH-IKCKYPCHSI)
8 IToBTOpEHUE. VYpok-typHup «Kto xouet cnars EI'D 12
Ha OTIIMYHOY
Bcero: 102
reoMeTpus
Monyib «llIkoabHBINH YPOK» Kou-Bo
Ne i/ Pa3jesnl 4acoB
10 kacc
/lenb ropoza Camapa. YpoK-3KCKypCHS.
1 IToBTOpeHME Kypca MNIaHUMETPUH. |(OHJIAMH-3KCKYpCHsT) 5
/lens poxxnenus M. B. JlobaueBckoro.
2 Baenenue. Ypoxk —mccienoBanue. 5
[TapamienbHOCTD NPSAMBIX U BcemupHblil feHb HHPopManuu. Ypok-
3 IUTOCKOCTEH. CCIIEeIOBAHUE. 19
[lepneHauKyIsIpHOCTD NPSMBIX U [MeXyHApOIHBIN AEHBb YHCIIA «IIH.
[JIOCKOCTEM. YPOK-TypHUD « DTO yIUBUTEIHHOE
4 YHCIIO «TTN». 20
MHOrorpaHHHKH. /IeHb SKOJIOrMYEeCKUX 3HaHUN. YPOK-
5 MCCIIeZIOBAaHNE. 14
Ypok-TypHup «IloBTOpenue
6 3aKJIIOUNTEIBHOE IOBTOPEHUE. MaTepuaa 5
Bcero 68
| 11 kaace
BceMupHblii IeHb MOPST YPOK-TYpHHP
1 Hunmuuap. Konyce. [ap. «[To BotHAM MaTeMaTuKm 16
/leHb HApOIHOTO €IUHCTBA. YPOK-
2 OOBEMBI Te. PKCKYpcHst (OHJIAWH-IKCKYPCHSI) 20




/leHb pOCCUIICKON HAayKu. YPOK-

BekTopbl B mpocTpaHCTBE. PKCKYypCHsl (OHJIAHH-IKCKYPCHST). 6
MesKTyHapOIHbIN JIEHb YHCIIA «ITHY.

Meroa koopauHaT B YPOK-TypHUP « DTO YIUBUTEIBHOE

MIPOCTPAHCTBE. ULICIIO «ITH. 13
'Ypox-Typuup «Krto xouet caare EI'D

3aKJIIOUUTEIHLHOE TOBTOPEHUE. Ha OTJIMYHO 13

Bcero

68
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