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1 MACOPT PABOYEM IMPOT'PAMMBI YYEBHOM JUCIHATLIAHBI
1.1 Ob6sacTh NpUMeHEeHHUs] IPOrPAMMBI

Pabowas mnporpamma yuebnoit gucummummabel  OOJ.07 «Maremaruka: anreOpa, Havaga
MaTEMaTHYECKOIr0 aHaliu3a, TeOMETpUs» HaXOAHUTCI B COCTaBe 0011e00pa3oBaTEeNIbHBIX Y4eOHBIX
IUCLUUIUIMH TPOQUIBbHBIX, (OPMHUPYEMBIX M3 00s3aTENbHBIX MPEIMETHBIX 00JacTel CpeaHero
obmero obpasoBanms, st crnenuanbHocTelr CIIO TexHomornueckoro npoduisi. CocraBiieHa IS
cneunanbHoctn  08.02.09 «MoHTak, HajJaaka W IKCILUIyaTauMs 3J1eKTPoo0opy/10BaHHsA
npoMbinuieHHbIX M rpaxaanckux 3aanuii» YI'C 08.00.00 «TexHuka M TeXHOJOTHUH
CTPOUTEJbCTBAY

Ha ocnoBe ®I'OC COO_(IIpuka3z MunucrepcTBa odpazoBanusi u Hayku P® ot 17 mas 2012
r. N 413 "O0 yrBep:kaeHuHn (eiepaJbHOI0 rocy1apcTBEHHOr0 00pa3oBaTeIbHOI0 CTAHIAPTA
cpeaHero oomero oopasopanus' (¢ U3MeHEeHUSIMH U J0NOJTHeHUsIMH OT 29 nexadps 2014 r., 31
nexadps 2015 r., 29 urons 2017 r., 24 centadps, 11 nexadps 2020 r.)

1.2 MecTto AMCUMIUIMHBI B CTPYKType OCHOBHOI mpogeccHOHATBLHONH 00pa3oBaTebHOM
nporpammbl: aucuumianHa OJI1.01 «Maremaruka: anreOpa U Hayajga MaTEMaTHYECKOro aHAU3a,
reOMETPUS» OTHOCUTCS K TUCHUIUIMHAM 001e00pa30BaTeIbHOrO LUK

1.3 HeJII/I H 3aJavud JUCHUILIMHBbI — TpeﬁDBaHI/Iﬂ K pe3yjJdbTrartaMm O0CBOCHUSA
AUCHHUIIJINHBI

1) chopMupoBaTh MpeACTaBICHHE O HEOOXOIUMOCTH JOKAa3aTeIbCTB IPH
000CHOBaHUU MATEMAaTUYECKUX YTBEPKIACHUM U POJIU aKCUOMATHUKH B MPOBEIACHUU
JIEAYKTUBHBIX PACCYKICHUMH;

2) chopMHUpOBaTh TOHSATHHHBIM ammapar IO OCHOBHBIM pa3zjeiaMm Kypca
MaTEeMaTHUKH; 3HAaHUW OCHOBHBIX T€OpEM, (OPMYJT U YMEHUS UX MPUMEHSATH, YMEHUS
JIOKa3bIBATh TEOPEMBI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

3) chopmMHUpoBaTh yMEHHE MOJCIMPOBATH pealibHbIC CUTYalldd, HCCICA0BAThH
MMOCTPOCHHBIE MOJICNIA, UHTEPIIPETUPOBATH MOJYYCHHBIN pe3yJIbTaT;

4) chopmupoBaTh MHpPEACTaBICHHE 00 OCHOBHBIX IOHSATHAX MAaTeMaTHYCCKOTO
aHajM3a M UX CBOMCTBAx, BIaJ€HUE YMEHHEM XapaKTEepU30BaTh MOBEICHUE (PYHKIIHM,
WCIIOJIb30BAHUE TIONYUYCHHBIX 3HAHWUW i ONHMCAHMS W aHaju3a pPealbHbIX
3aBUCUMOCTEH;

5) chopMHUpOBaTh YMEHHE COCTABICHHS BEPOSITHOCTHBIX MOJCIICH IO YCIIOBHIO
3aJlayd ¥ BBIYUCIICHUS BEPOSTHOCTH HACTYIUICHUS COOBITHIA, B TOM YHCIE C
npuMeHeHueM GhopmyJs KOMOUMHATOPUKH U OCHOBHBIX TEOPEM TEOPUH BEPOSITHOCTEM;
MCCIICIOBAHUS CITy4alHBIX BEJTUYUH 110 UX paCIpe/IeTICHUIO.

B ocHoBHOIT 00pa3oBaTelbHONM MporpamMMme CpeIHero ooImero o0pa3oBaHHUS
l'ocynapctBenHoe OromxketHoe mpodeccuoHanbHoe OV  "Karap-lBanoBckwii
WHyCTPUATBLHBIN TEXHUKYM'" TpeOOBaHMS K pe3ysbTaTaM y4eOHOW HUCIUTLTAHBI
«MaremaTnka»  KOHKPETHM3UPOBAaHBI C  y4yeroM  [IpuMepHOM  OCHOBHOM
o0pa3oBaTenpHON MPOrpaMMBbl CPETHETO O0IIero o0pa3oBaHUs M PacIpeeICHBI TI0
pasnenam.



[lepedyeHb MIaHUPYEMBIX PE3YyJIbTATOB
(CUCTEMHO-TEOPETHUUECKUX PE3YJIHTATOB) U3YUEHUSI yUeOHOTO TIpeIMETa
«MaremaTuka» Ha YpOBHE CpeTHEro 0011ero 0opa3oBaHus

Pa3znen 1. JjieMeHTHI TEOPMH MHOKECTB U MATEMATUHYECKOH JIOTUKH

OO6yuaronuiicss Ha 6a30BOM ypOBHE HAYYHUTCS:

— CBOGOHO OIEPUPOBATH' MOHSTUSMH: KOHEYHOE MHOXECTBO, DICMEHT
MHOKECTBA, IMMOAMHOXKECTBO, TepeceueHrne, OOBCIMHEHHE W Pa3HOCTh MHOMKECTB,
YUCJIOBBIE  MHOXKECTBA HA  KOOPAWMHATHOM  TPSAMOM, OTPE30K, HWHTEpBal,
MOJIYUHTEPBAJ, MPOMEXKYTOK C BBIKOJOTOW TOYKOM, rpaduyecKoe MPEICcTaBICHUE
MHOKECTB Ha KOOPJUHATHOW TIOCKOCTH;

— 3a7aBaTh ~MHOXKECTBA  IEPEUYUCICHHEM HW  XapaKTEePUCTHUCCKUM
CBOMCTBOM;

— OTICPUPOBATh TIOHATHUSAMH: YTBEPXKIACHHE, OTPHUIlAHHWE YTBEPKICHUS,
WCTUHHBIC W JIO)KHBIC YTBEP)KICHUS, IPUUMHA, CIICICTBHUE, YACTHBIM Clydail 00Imero
YTBEPKICHUSI, KOHTPIIPUMED;

— MIPOBEPATH MPUHAICKHOCTh JJIEMEHTa MHOXKECTBY;

— HaxOJUTh TMEpeceueHue M OO0BbEAMHEHHE MHOXKECTB, B TOM YHCJIE
MIPECTAaBICHHBIX TPpapUUSCKH Ha YUCIIOBOU MPSIMOM U Ha KOOPJMHATHOM IJTIOCKOCTH;

— MIPOBOJIMTH JOKa3aTEIbHBIC PACCYKICHHS JJIs1 000CHOBAHHS HCTUHHOCTH
YTBEPKIACHUM.

B noeceonesnoii scu3nu u npu uzyueHuu Opy2ux npeomemos:

- UCNOIb306AMb YUCT08bIE MHOMCECMEA HA KOOPOUHAMHOU NPAMOU U
HA KOOPOUHAMHOU NIOCKOCMU 0J11 ONUCAHUA PEeAIbHbIX NPOUECCO8 U AGICHUIL 6
YCII06UAX CBOE20 PEUOHA, 20P00A, NOCENKA;

— HpPOBOOUMb  O0OKA3AMENbHblEe  PACCYHCOCHUA 6  CUMYAUUAX
NOBCEOHEBHOIL HCUHU 8 YCTI0BUAX C80E20 PECUOHA, 20p00d, NOCEIKA, NPU PeUleHUU
3a0ay u3 opy2ux npeomemaos.

Obyuarowuiicst Ha 6A3080M YPOBHE NOAYHUUN BOZMONCHOCHIb HAYUUMBCA!

— CBOBOOHO ONEPUPOBANL® NOHAMUAMIU: KOHEUHOE MHOICECTBO, dNeMEHM
MHONACECMBA, NOOMHONCECB0, nepecedenue, 00beOUHeHUe U PA3HOCIbL MHOMCECTA,
YUCIOBblE  MHOMCECMB8A HA  KOOPOUHAMHOU  NPAMOU, OMpPe30K, UHMePS8Al,
NOJIYUHMEPBAIL, NPOMENCYMOK C BbIKOJIOMOL MOYKOL, epaguieckoe npedcmasienue
MHOHCECMB HA KOOPOUHAMHOU NAOCKOCMU;

— 3a0a6amb  MHONCECMBA NepeyucieHueM U  XapaKmepucmuiecKum
CBOUCMBOM,

— oNnepupoB8ams NOHAMUIMU. YMBEPAHCOeHUe, OMPUYAHUE VIMBEPIHCOEHUS,
UCMUHHblE U JIONCHbIE YMBEPIUCOeHUs, NPUYUHA, Cle0Cmeue, YACMHBIUL Clyuall
00we20 ymeepiHcoerust, KOHmpnpumep,

! 3).'(601: " fajiee: 3HaTb ONPECACICHUC TOHATHSA, 3HATh U YMCTb 000CHOBEIBATEL CBOMCTBA (npmnaxn, €CJIM OHHU CCTI))
TMOHATHA, XapaKTCPU30BAThL CBA3U C APYTYUMHU NOHATUAMU, NPEACTABIIAA OAHO MMOHATHUEC KaK 4aCTh HEJIOCTHOI'O
KOMILJICKCa, UCIIOJIb30BAaTh ITOHATUC U €TO CBOIicTBa Ipu NpoOBCACHNU paccymueﬂnﬁ, JA0Ka3aTeJIbCTB, pCIICHNUH 3a1a4.

2 3).'(601: H Aajiee: 3HaTb OINMPEACJICHUC NOHATHUA, 3HATHL U YMETb 000CHOBBIBATH CBOMCTBA (l'[pI/I3HaKI/I, €CJIM OHHU eCTL)
TMOHATHA, XapaKTCPU30BaTh CBA3UM C JAPYIMMHU MHNOHATUAMU, MPCACTABIIASA OAHO HNOHATUEC KaK 4YaCTb LCJIOCTHOTO
KOMINJICKCA, UCIIOJIb30BAaTh ITOHATUC U €TO CBOIiCcTBa npu NpoOBCACHNU paccy;xueﬂnﬁ, JA0Ka3aTeJIbCTB, PCIICHUU 3aJiad.



— nposepsmsb NPUHAOIEHCHOCIb DJIEMEHMA MHONCECMBY,

— Haxoo0umv nepeceyeHue U O00BLEOUHEHUE MHOMCeCms, 6 MOM Yucje
npeocmasieHHbIX 2paguiecky Ha YUCI08OU NPAMOU U HA KOOPOUHAMHOU NIOCKOCU,

— npogooums  O0KA3AMeJlbHble  pAaccydcoenuss  0nsl  000CHOBAHUSL
UCMUHHOCIU YMBEPAHCOCHULL,

— onepuposams  NOHAMUEM  ONpeOdeleHUs,  OCHOBHLIMU  GUOAMU
onpeoesnenuil, OCHOBHbLIMU BUOAMU MeopeM,

— HOHUMAMb CYMb KOCEEHHO20 00KA3AMeNbCMEa;

— Onepupo8ams NOHAMUAMU CUEMHO20 U HECUEMHO20 MHONCECMBA,

— NPUMEHAMb  Memo0 MAMeMamudeckol UHOYKYuu Ol NpOo8eOeHUs.
paccyszicoeHull u 00Ka3amebCma u npu peueHuu 3a0ay.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

— UCNONb306AMb MEOPEMUKO-MHONCECHIBEHHBLI A3bIK U A3bIK J102UKU
0711 ONUCAHUA PeanbHbIX NPOUECCO8 U AGIEHUIl 6 YCI08UAX C60€20 PecUOHA,
20p00a, noceiKa, npu peuieHuu 3a0ay Opy2ux yueoHvlX npeomemaos.

Paszgea 2. YncJia v BbIpaKeHUs

OO6yuaronuiicst Ha 6a30BOM YpPOBHE HAYUHUTCS:

— CBOOOJHO ONEPHPOBATH MOHATHSAMHU: HATYpalbHOE YHMCIIO, MHOKECTBO
HATYpaJIbHBIX YUCE, LI€JI0€ YHCII0, MHOKECTBO LIENbIX YNCeN, OOBIKHOBEHHAs! 1pO0b,
JecsiTUYHas JpoOb, CMEIIAHHOE YHUCIIO, PALUOHAIBHOE YHCIO, MHOXECTBO
PalMOHAJIBHBIX YUCEN, UPPALMOHAIBHOE YHCIIO, KOPEHb CTENEHU N, JEHCTBUTEIBHOE
YUCJIO, MHOKECTBO JEHCTBHUTEJBHBIX 4YHUCEJI, TIEOMETpHUYECKas HWHTEPIpETalus
HaTypaJbHBIX, LIEJbIX, PALIMOHAIIbHBIX, IECTBUTEIbHBIX YHCE,

— NOHMMAaTh W  OOBSCHATH  Pa3HULY MEXAY T[O3UIHUOHHOM U
HEMO3ULIMOHHON CUCTEMaMU 3alHCH YUCE;

— NEPEeBOIUTh YHCIIA U3 OJTHOM CHUCTEMBI 3alUCH (CUCTEMbl CUMCIICHUS) B
APYTYIO;

- JOKa3blBaTh M  MCIOJB30BaTh NPHU3HAKH JIETUMOCTH CYMMBI H
IIPOU3BEECHUS TP BBINIOJIHEHUH BBIYUCICHUIN U PEILICHNUH 3a/1ay;

— BBITNIOJIHATh OKPYTJIEHHWE PAlMOHAIBHBIX M HPPALMOHAIBHBIX YHUCEN C
3aJaHHOM TOYHOCTBIO;

— CpaBHUBATH JCHCTBUTEIbHBIE YMCIIA Pa3HBIMU CIIOCOOAMY;

— yHopsiA0YMBaTh 4YHCIA, 3allCaHHble B BHUAE OOBIKHOBEHHOM U
AECITUYHOM JpoOM, dYHClia, 3aluCaHHble C MCIOIb30BAaHUEM apU(pMETHUIECKOTO
KBaJpaTHOTO KOPHS, KOpHEH cTernenu Oobiue 2;

- Haxoauth HOJl u HOK pasHbiMu cniocobamMu M MCHOJIB30BaTh UX MpU
pELIeHUH 3a/a4;

— BBITIOJIHATh BBIYMCIICHUS U MPE0OpPa30BaHMs BBIPAKEHUM, COIEpKAIINX
JNEHUCTBUTEIBHBIE YMCIa, B TOM YUCIIE KOPHU HATypaJIbHBIX CTEIICHEN;

— BBITIOJTHSATh CTaH/IapTHBIE TOKJIECTBEHHbIE npeoOpazoBaHus
TPUTOHOMETPUYECKHX, JorapupMUYECKHUX, CTEICHHBIX, MppanoOHaIbHbIX
BBIPAKECHU M.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:



— 8bINOIHAMb U 00DACHAMY CPABGHEHUE PE3)IbIMAN 08 6bIUUCTCHUN NPU
peuieHun nPpaKmu4ecKux 3a0au 8 yClo8usx c60e20 pecuond, 20pood, NocelKd, 6
mom uucie HNPUOTIUNCEHHBIX GbIYUCICHUIl, UCHOIB3YA PA3Hble CHOCOObL
CPAGHEeHull;

— 3aluChiBaTh, CPaBHUBATb, OKPYIJISITh YHUCJIOBBIC JAHHBIC pPEabHBIX
BEJIMYWH C MCTOJIb30BAHNEM PAa3HBIX CUCTEM U3MEPEHUS;

— cocmaenams U  OUEHUBAMb PAZHBIMU  CROCOOAMU  UUCTO8bIE
BLIPANCEHUA NPU PeUleHUU NPAKMUUECKUX 3a0ay 6 YCI08UAX CB0€20 DPezZUOHA,
20p00a, noceaKka u 3a0ay u3 Opyzux y4eOHvix npeomemos.

Obyuarowuiics Ha 6A3080M YPOBHE NOJYUUIN BO3MOHNCHOCHb HAYUUMBCA!

— CB0000HO ONEpuUpPO8amsv HUCI0BbIMU MHONCECMBAMU NPU  peuleHUU
3a0au;

— HOHUMAMb NPUYUHLL U OCHOBHblE UOEU PACUIUPEHUS YUCTOB8bIX
MHOJCECMS;

— 671a0emb OCHOBHLIMU NOHAMUAMU MEOPUU OeIUMOCMU NPU peuleHuU
CMAaHOAPMHBIX 3A0ay,

— umems 06a308ble NPEOCMABIEHUSL O MHONCECMBE KOMNJIEKCHBIX YUCE;

— c680000HO BbINONHAMb MocoecmeeHHble npeobpazo8anus
MPULOHOMEMPUYECKUX, 102aAPUPMUUECKUX, CIMENEHHBIX 8bIPANCEHUT,

- enadems ghopmynou bunoma Horomona,

— NPUMEHAMb NPU peuleHuu 3a0ay meopemy 0 JUHEUHOM NPeoCmasieHuu
HOJJ;

— npumeHsamo npu peutenuu 3aoay Kumatickyro meopemy 06 ocmamkax,

— npumensamo npu peuteruu 3aoay Manyio meopemy @epma;,

- YyMemb GbINOJIHAMb 3aNUCH YUCIA 8 NOZUYUOHHOU CUCeMe CHUCTEHUSL,

- NPUMEHSAMb NPU peueHUU 3a0ay meopemuKo-yuciossvle QYHKYuU. 4Yucio
u cymma oenumenet, QyHxyuio Jinepa;

— NPUMEHMb NPU peuleHUulU 3a0ay yentvle opoou,

— NPUMEHAMb NPU peuleHUuU 3a0a4 MHO20YJIeHbl ¢ O0eUCmM8UmenbHbiMu U
yenvimu Kodpouyuenmamu;

— 61a0emsv NOHAMUAMU NPUBOOUMDBIL U HENPUBOOUMDBIL MHO20UNCH U
NPUMEHSAMb UX NPU peuleHuU 3a0ay;

— npumensams npu peweHuu 3aoad OCHO8HYI0 meopemy aneeopbi;

— NPUMEHAMb NPpU peuleHuu 3a0ad npocmeuiuiue QyHKyuu KOMNIAEKCHOU
nepemMeHHOlU KaK 2eomempuyeckue npeoopaso8anusl.

Pa3znen 3. YpaBHeHUs 1 HEPABEHCTBA

OOyuaromuiicsa Ha 6a30BOM YPOBHE HAyUUTCH:

— CBOOOMIHO  OMEpUpOBaTh TOHATHUSMU: YpPaBHEHHE, HEPABEHCTBO,
pPaBHOCWIIbHBIE YpaBHEHHsS M HEPABEHCTBA, YpPaBHEHHUE, SBIIAIOLICECS CIEACTBUEM
ApYroro ypaBHEHUS, YPaBHEHUS, PAaBHOCUJIbHBIE HAa MHOKECTBE, PaBHOCHIIbHBIC
npeoOpa3oBaHus ypaBHEHUH;



— pemaTth pa3Hble BHJIbI YPaBHEHHUIl W HEPABEHCTB U UX CHUCTEM, B TOM
YluCcJie HEKOTOphble ypaBHEHUs 3- u 4-il cremeHeil, IpoOHO-pallMOHAJIBHBIE U
UPpALMOHAJIBHBIE;

— OBJIaJIETh OCHOBHBIMHM THUIAMHU IOKA3aTENbHbIX, JOTapu(hMUUECKUX,
MppalMOHAIbHBIX, CTEIICHHBIX YPABHEHUN U HEPABEHCTB U CTAHJAPTHBIMU METOJIaMU
UX PEIICHUI U IPUMEHSITh UX MPU PEUICHUH 3a/1ay;

— IIPUMEHSITH TeOpeMy be3y K peleHnio ypaBHEHN;

— NPUMEHSTh Teopemy Buera s pelleHuss HEKOTOPBIX YpaBHEHHI
CTEIICHH BBIILIE BTOPOMH;

— MIOHUMATh CMBICI TEOPEM O PABHOCWIBHBIX W HEPABHOCUIIbHBIX
peoOpa3oBaHUSIX YPAaBHEHUI U YMETh UX JI0Ka3bIBaTh;

— BJIQJICTh METOJaMU pEIICHUS YpPaBHEHUM, HEPABEHCTB U MX CHUCTEM,
yMETh BRIOUpATh METO/1 PEIICHUS 1 0OOCHOBBIBATH CBOU BHIOOD;

- WCIIOJB30BaTh METOJ HWHTEPBAJIOB JJIsl PEIICHHUS HEPABEHCTB, B TOM
qyucie JIpOoOHO-pallMOHANBHBIX M BKJIIOYAIOMUX B ce0d  HppalMoOHaIbHBIC
BBIPAXKEHUS,

— pemath anreOpanyeckue ypaBHEHUS U HEPABEHCTBA M MX CHUCTEMBI C
napaMeTpamu aireOpanyeckuM U rpauueckuM METOJaMu;

— BJIQJICTh PA3HBIMU METOAaMU JO0Ka3aTEIhCTBA HEPABEHCTB;

- pelaTh ypaBHEHHS B LIEIbIX YHCIIAX;

- M300pakaTh MHOXECTBA Ha TUJIOCKOCTH, 3a/1aBacéMble YpaBHEHUSMH,
HEPABEHCTBAMH U UX CUCTEMaMHU;

— CBOOOJIHO  HCIOJB30BaTh  TOXKJACCTBEHHbIC IMPEOOpa3oBaHUs  MPU
PELICHUY YPAaBHEHUN U CUCTEM YPABHEHUMU.

B noBceHEBHOM KU3HU U MIPU U3YUYEHUH JIPYTUX MIPEIMETOB:

- COCTaBIISITb M pEIIaTh YPAaBHEHUS, HEPABEHCTBA, HMX CHUCTEMBI TMPH
pEIICHUH 337124 IPYTUX YICOHBIX MPEIMETOB;

— BBITIOJTHATH OILICHKY TMPaBAONoOA00Us pe3yiabTaTOB, MOJYy4aeMbIX MpPU
pelIeHUH Pa3JInYHbIX YpPaBHEHUMN, HEPABEHCTB M HMX CHUCTEM MPU PEIICHUU 3aaad
JIPYTUX y4eOHBIX IPEAMETOB;

— COCTaBJISAITh M pEIIaTh YPAaBHEHUS M HEPABEHCTBA C IMapaMeTpaMH MpH
pEIICHUH 3a71a4 IPYTUX YICOHBIX TPEIMETOB;

— cocmaenams  ypA6HeHUe, HEPAGCHCMEO UMW  UX  CUCHIEM),
Onucwléarwue PeanbHy CUmMyayuio uiu nPUKIaOHyr 3a0auy 6 yCcaoeuax c60e2o
pecuona, 20pooa, nocenKka, UHMePnRPEemuposamsy NOJIYUEeHHblE PE3YTbmambl;

— UCIIOJIb30BaTh MPOTPAMMHBIE CPEACTBA NPHU PEIICHUU OTIAEIbHBIX
KJIACCOB YPAaBHEHUW U HEPABEHCTB.

Obyuarowuiics na y2nybieHHOM YPOGHEe NOLYYUN 803MONCHOCIb HAYYUMbCA!

— c60000HO  onpedensmb Mun U  6blOUPAMb  MemoO  peuleHUs.
NOKA3aMENbHbIX U J02APUPMULECKUX YPABHEHUU U HepaseHCms, UPPAYUOHATbHBIX
VPAGHEeHUU U HEPABEeHCMS, MPUSOHOMEMPUYECKUX VPABHEHUU U HEepaeHCms, ux
cucmem,

— C80000HO peuiams cuCmembl TUHEUHbIX YPABHEHULL,

— peuiams 0CHOGHble MUNbL YPAGHEHUU U HePAGEHCNE C NAPAMEempamu,



— npumeHsams npu pewienuu 3aday nepasencmea Kowu — Bynsxosckozo,
bepnynnu;

— umems  npeocmasieHue O  HEPABEeHCMBAX  Mexcoy  CPeOHUMU
cmeneHHbIMU.

Paznen 4 ®ynkunu

OOyuaromuiicsa Ha 6a30BOM YPOBHE HAYUUTCH:

— BIIAJCTh TOHATHSMHU: 3aBUCHMOCTh BEIWYWH, (QYHKIUSA, apryMEHT U
3HaueHue (QYHKIHMH, OOJACTh OMNpENCTICHUS U MHOXKECTBO 3HA4YCHHH (YHKIIUH,
rpaduk  3aBUCUMOCTH, Tpaduk (QyHKIUHU, HYId (QYHKIUH, [POMEKYTKH
3HAKOTIOCTOSIHCTBA, BO3PACTaHUE HAa YUCIOBOM MIPOMEXYTKE, YObIBAHHE HA YHUCIIOBOM
MIPOMEKYTKE, HauOoJblllee M HaWMEHbIIee 3HaYeHHe (YHKIUU Ha YHUCIOBOM
MIPOMEXKYTKE, Tepuoanyeckas (QyHKIUs, MEepuoj,, YyeTHas W He4YeTHas (QYHKIIUU;
YMETh IPUMEHSTh ATH TIOHATHS MPU PEIICHUH 33129,

— BJIAJICTh TIOHSITHEM CTETICHHas (DYHKIHS; CTPOUTH €€ Tpaduk U yMeTh
MPUMEHSTH CBOMCTBA CTETICHHON (PYHKIIMK MIPH PEIICHUH 33]1aY;

— BJIa/ICTh OHATUAMHU TTOKa3aTeldbHast (PYHKINS, SKCIIOHEHTA; CTPOUTH UX
rpa@uKkd U yMeTh MPUMEHSATH CBOMCTBA IMOKa3aTEIbHOW (PYHKIMU TPHU pPEIICHUU
3ajiay;

— BIIAJCTh MOHSATHEM Jorapudmuyeckas (yHKIHS; CTPOUTH €€ Tpaduk U
YMETh MPUMEHATH CBOMCTBA JOrapu(MUUECKON PYHKIIMK TTPH PEIICHUH 3a]1aY;

— BIAJCTh TOHATUSIMH TPUTOHOMETPHUYECKHE (PYHKIIMU; CTPOUTH WX
rpaukd ¥ yMETh TPHUMEHSTH CBOMCTBA TPUTOHOMETPUYECKUX (PYHKIUN Mpu
pEIICHUH 3a/1a4;

— BIIAJCTh TMOHSATHEM OOpaTHasi (YHKIMS; MPUMEHSATH 3TO TOHSATHE MPHU
pElIeHUN 3a71a4;

— NPUMEHATh TP PEIICHWHM 3a7a4 CBOMCTBA (DYHKIMI: YETHOCTb,
NEPUOANYHOCTD, OTPAHMUEHHOCTD;

— NPUMEHSTH IIPHU PELICHUU 3a]1a4 peoOpa3oBaHus rpadUKoB GyHKIUMT;

— BJIAJICTh TIOHSITHSAMU YHCJIOBAs MMOCIEA0BATEILHOCTD, apuPMETHIECKas U
re€OMETPUYECKAsI IPOTPECCHUS;

— MPUMEHSTH MIPU PEIICHUN 33/1a4 CBOWCTBA U MPU3HAKU apu(hMETUIECKON
Y T€OMETPUYECKOU MPOTPECCUM.

B moBcemHeBHOM KU3HH U TTPU U3YUYCHHUH JIPYTUX YICOHBIX TPEIMETOB:

— ONpENeNATh MO rpaduKaM U UCIOJIb30BATh AJIsl PEIICHUS MPUKIAAHBIX
3aJlay CBOMCTBA peabHBIX MPOIECCOB M 3aBUCUMOCTEH (HAMOOIbIIINE U HAMMEHBIIIHE
3HAUCHUS, TPOMEXKYTKH BO3pacTaHWs © YObIBaHUS (PYHKIIUU, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, aCUMITTOTBI, TOUKH Tepernda, mepruoa u T.11.);

— UHmMepnpemupoeams  C6OUCMEA 6 KOHMEKcme  KOHKPEmHOU
NPAKMUYECKOll CUMYauuu 6 YCi08UAX C60€20 PecUOHA, 20p00a, noceaKa;

— onpedenamv no zpajukam  npocmeiiuiue  XapPAKmMeEPUCMUKU
nepuoouuecKux npoueccos 6 Ouonouu, IKOHOMuUKe, My3vike, paouocea3u u op.
(amnaumyoa, nepuood u m.n.) 6 ycjo8uUsAxX c60€20 pecuona, 20pooa, NOCenKda.

Obyuarowuiics na 6a3060M YPOGHe NOJYUUNM B0ZMONCHOCHL HAYYUMBCL:



— enademsv NOHAMUAMU. 3ABUCUMOCMb BEIUYUH, (DYHKYUA, apeyMeHm u
3HaueHue QyHKYuU, 0061ACMb ONpedeneHUss U MHONCeCMBO 3HAYEeHUU @YHKYUU,
epagux  3agucumocmu, epa@ux  @QYHKyuu, HYIU  QYHKYUU,  NPOMENCYMKU
3HAKONOCMOAHCMEBA, B03PACMAHUE HA YUCI0B0M NPOMEdCYmKe, YOvleaHue Ha
YUCTIOB0OM NPOMENCYmKe, HaAuboIvlee U HAUMeHbUulee 3HAYeHue @OYHKYuU Ha
YUCTIOB0M NPOMENCYMKe, NepUuooUdecKas (QyHKyus, nepuoo, 4emuas U HeyemHas
QyHKYUU,; yMemb npuMeHsIms dMu NOHAMUS NPU peuleHuu 3a0ay;

— enadems NOHAMUEM CMeNneHHas QYHKYUs, cmpoums ee epapux u ymems
NPUMEHAMb C8OUCMBA CIMENeHHOU QYHKYUY NPU peteHuu 3a0ad,

— 61ademsb NOHAMUAMU NOKA3AMENbHASL PYHKYUS, IKCNOHEHmMA, CIMpoumsy
Ux epaghuxu u ymems nPUMeHsIms C8OUCMBA NOKA3AMENbHOU (YHKYUU NPU peuleHuU
3a0ay;

— 61a0emsb NOHAMUEM 102apu@dmuieckas QyHKYus, cmpoums ee epagux u
yMemyb NPUMEHAMb C8OUCMBA 102APUPMULECKOU PYHKYUU NPU peuleHuU 3a0a4;

— enademsv HNOHAMUAMU MPULOHOMEMPUYecKue @QYHKYuu;, cmpoums ux
epauku u ymemv NPUMEHAMb CEOUCMBA MPUCOHOMEMPUUECKUX QYHKYUL npu
pelenuu 3a0au,

— 61adems NOHSMUEeM 00pamHas PyHKYUs, NPUMEHAMb MO0 NOHAMUe Npu
pewenuu 3a0ad,

— NPUMEHAMb NpU  peuleHuy 3a0ay Cc8oucmea QYHKYul: 4emHoCmb,
nepuUoOUYHOCMb, 02PAHULEHHOCb,

— NPUMEHSMb NPU peuleHUulU 3a0ay npeobpazo8anus 2papurKos GyHKyui,

— e1a0emv NOHAMUAMU YuCcno8as nOC1e008amenbHOCMb,
apugmemuueckas u 2eoMempulecKas npocpeccusl,

— NpUMEHAMb — NpU  pewleHuu  3aday  Ceoucmea U NPUBHAKU
apugpmemuuecKoi u 2e0MempulecKol NPocpeccutl;

— e1ademsv NOHAMUEM ACUMNMOMbL U YMemb e20 HNPUMEHAMb Npu
peuenuu 3a0a4,

— NPUMEHAMb  Memoobl peuleHuss npocmetiuux ouggepenyuanbubix
VPasHeHUll nepeo2o U 8Mopo2o NOps0Ko8.

Pa3znen 5. Jj1eMeHTBI MATEMATHYECKOI0 aHAJIN3a

OO6yuaronuiicst Ha 6a30BOM ypOBHE HAYUHTCSI:

— BJIAJCTh TOHATHEM OCCKOHEYHO  yOBIBalImas TeoMeTpUYeCKas
MPOTPECCHS U YMETh MIPUMEHSATD €r0 MPHU PEIICHUH 3a]1ay;

- MIPUMECHSTD ISl PEIICHHS 33]1a4 TEOPHIO MPEJIEIIOB,;

- BJIAJETh IIOHATHUIMH OECKOHEYHO OOJbIINEe KW OECKOHEYHO Malble
YHCJIOBBIE TIOCIICIOBATEIIBHOCTY W YMETh CpaBHHMBATh OCCKOHEYHO OOJBINHE H
OECKOHEYHO MaJlble ITOCIEN0BATEILHOCTH,

— BJIAJCTh TMOHATHSAMH: IMPOU3BOJHAS (YHKIMH B TOYKE, MPOU3BOIHAS
byHKIINH,

— BBIYHCIIATH MPOU3BOHBIC SJIEMEHTAPHBIX (QYHKIIUNA U UX KOMOWHAIIHI;

— UCCIEeNOBaTh (PYHKITMU HA MOHOTOHHOCTH U SKCTPEMYMBI;



— CTpouTh TpaduKH M TPUMEHSAThH K PEIICHHUIO 3a/lad, B TOM YHUCJE C
napaMeTpoMm;

— BJIQ/ICTh TIOHATHEM KacaTelbHass K Trpaduky QyHKIHMH U yMETh
MIPUMEHSTH €ro NP PEIICHUH 3a]1a4;

— BIAJCTh TOHATUAMH TiepBooOpa3zHass  (QYHKIOHS, ONPEICICHHBIN
WHTETPal;

— NpUMEHATH TeopeMy HrrioroHa—JIeiiOHNIIa 1 ee cleCTBHS ISl PEeIICHUs
3aad.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux yueOHovix npeomemaos:

— pewiamv NPUKIAOHblE 3a0auyu u3 Ouonozuu, QuuKu, xXumuu,
IKOHOMUKU U OPYZUX NPEOMEM 06, CEA3AHHbIE C UCCIC006AHUEM XAPAKMEPUCMUK
nPOUECCO8 8 yC0BUAX CB0E20 PECUOHA, 20P00aA, NOCENKA;

— WHTEPIPETUPOBATH TOJTYICHHBIC PE3YJIBTATHI.

Obyuarowuiics Ha 6a3060M YPOBHE NOJYHUUN BOZMONCHOCHb HAYUUMbCSL:

— Cc80000HO 81ademb CMAHOAPMHBIM  ANNAPAOM  MAMEMAMU4ecKo2o
aAHanU3a 0iisl BbIYUCTEHUS. NPOUZBOOHBIX (DYHKYUU OOHOU NepeMeHHOl,

— C80000HO NpUMEHAMb annapam MamemamuiecKko2o auaiusa Oons
uccne0o8anusi QYHKYUll U NOCMpoeHus: 2paguKos, 6 mom yucie Ucciedo8aHus Ha
BbINYKIOCND,

— onepuposams NOHAMuUEeM nepeoooPasHoOU PYHKYuU 015 peuleHus 3a0ay;

— 061a0emb OCHOBHbIMU c8edeHUusAMU 00 unmezpane Hotomona-Jleiibnuya
U e20 npocmenuux NPUMeHeHUsIX,

— onepuposamsv 6 CMAHOAPMHLIX CUMYAYUAX NPOU3BOOHLIMU BbICULUX
nops0Ko8,

— yMemb NpUMEHAMb NPU  peleHuu 3a0ay CEOUCMEa HenpepbléHbIX
@yHKYuULL;

— yMemb NPUMEHAMb NPU peuleHuu 3a0ay meopemwl Beliepuumpacca,

— YyMemyb  GbINONHAMb NPUOTUNCEHHBIE BbIYUCTIEHUS (MemOoobl peuleHus
VPasHe U, GbIYUCTIEHUSI ONPedeIeHHO20 UHMe2pana);

— yMemsb NPUMEHAMb NPUNOJNHCEHUE NPOU3BOOHOU U  ONpedeleHHO20
UHmMezpana K peuleHuro 3a0a4 eCmecmeo3HaHUsl,

— enademsv NOHAMUAMU BMOPAs NPOU3BOOHAs, BbINYKIOCMb 2pagura
@yHKYUU U ymems uccie0o8ams QYHKYUIO Ha GbINYKIOCHb.

Pazgen 6. Craructuka ¥ TeOpUA  BepPOATHOCTEH, JIOTHKA M
KOMOMHATOPHKA

OOyuaroiuiicsa Ha 6a30BOM YpOBHE HAYUUTCH:

— ONEepUpOBaTh  OCHOBHBIMU  OINMCATEIIbHBIMU  XapaKTepUCTUKaAMHU
YHCIIOBOTO HabOpa, MOHSATHUEM IeHepalibHasi COBOKYITHOCTh U BRIOOPKOH U3 HEe;

— ONEpPUPOBATh MOHATHUAMHU: YACTOTA U BEPOSITHOCTh COOBITHUA, CyMMa H
MPOU3BEICHNE BEPOATHOCTEW, BBIUUCIATH BEPOSATHOCTH COOBITHII Ha OCHOBE
[OJICYETa YHUCIIa UCXOJI0B;

— BJa/J€Th OCHOBHBIMM TIOHATHUSMU KOMOMHATOPUKM U YMETh MX
NPUMEHATDH [IPU PEIICHUU 3a]1a4;



- UMETh MPEICTABICHUE 00 OCHOBAX TEOPUU BEPOSITHOCTEH;

- MMETh TMPEJICTABICHUE O JHWCKPETHBIX M HEMPEPBIBHBIX CIyYalHBIX
BEJIMYMHAX U PACIIPECICHUAX, O HE3aBUCUMOCTH CITyYailHbIX BEJINYHH;

- UMETh TPEACTABICHUE O MATEeMATUYECKOM OKUJIAHWUM U JUCTIEPCUU
CIIyYalHBIX BEJINYHH;

- UMETh TMPEACTABICHUE O COBMECTHBIX pPACHpPECICHUAX CIy4ailHbIX
BCJIMYUH;

- MOHMMATh CYTh 3aKOHAa OOJBIIMX 4YHCET W BBIOOPOYHOTO METOo/Aa
U3MEPEHNUS BEPOSITHOCTEMN;

- UMETh TMPEJCTABICHHE O HOPMAJIbHOM PACHPEACIICHUH U TpuMepax
HOPMAaJILHO PAaCHpPe/ICICHHBIX CIyYailHbIX BEJIMUUH;

- UMETh MPEICTABICHUE O KOPPEIISILIUU CIIyYalHbIX BEJTUYHUH.

B noBceiHeBHOM )XU3HU U NPU U3YYECHUM APYTUX MPEIMETOB:

- GLIYUCTIAMb UNU OUCHUBAMDb 6EPOAMHOCHU COOLIMUN 6 PealbHOll
HCU3HU 8 YCIIOBUAX CB0€E20 PEZUOHA, 20P00d, NOCEIKA;

- BBIOMPATh METO/IbI MOJXOSIIETO MPEACTABICHUS U 00Pa0OTKU TAHHBIX.

Obyuarowuiics Ha 6aA3060M YPOBHE NOJYHUUN BOZMONCHOCHb HAYYUMbCSL:

— umMemov npedcmasieHue 0 YeHmMpaibHoU NPeoeibHOl meopeme;

— uMems npeocmasienue 0 8blOOPOUHOM KOIpduyuenme Kopperayuu u
JUHEUHOU pecpeccuul;

— umMemv npeocmasieHue 0 CMamucmui4eckux cunomesax u npoeepke
CMAMUCMUYECKOU 2UNOme3bl, 0 CIAMUCMuKe Kpumepus U ee yposHe 3HAYUMOCMU,

— umMems npeocmasieHue O C8A3U IMAUPUYECKUX U MeopemuyecKux
pacnpeoeneHutl;

— umemyv npeocmasieHue 0 KOOUPOBAHUU, OBOUYHOU 3ANUCU, OBOUUHOM
oepege;

— 61a0emb OCHOBHbIMU NOHAMUAMU meopuu 2pagos (epagh, eepuiuna,
pebpo, cmenensb GepuiuHbl, Nymov 8 epaghe) u ymems NpUMeHAmMb UX Npu peuleHuu
3adau,

— uMemv npeocmasgienue 0 0epesvbsx U yMems NPUMEHAMb NPU peuleHuu
3a0au,

— enademsv HNOHAMUEM C8A3HOCMb U YMemb HPUMEHAMb KOMNOHEHMbl
CBAZHOCMU NPU peuleHUU 3a0al,

— yMemb OCyujecmensams nymu no peopam, o06xo0vl pebep u GepuiuH
epacgha;

— umemsv npedcmasgierue 06 UNEPOBOM U 2AMUTLINOHOBOM NYMU, UMEMb
npedcmasieHue 0 mpyoOHOCMU 3a0ayu HAX0HCOCHUSL 2AMUTbIMOHO8A NYMU,

— 61ademsb NOHAMUAMU KOHeUHble U CUemHble MHONCeCmea U ymMems Uux
NPUMEHAMb NPU peuleHuu 3a0a4;

— yMemsb NPUMEHAMb Memo0 MAmemMamui4eckou UHOYKYUuu,

— YyMemsb NpUMEHAMb NpuHYyun /fupuxie npu peuieHuu 3a0au.

10



Pazngen 7. TekcroBble 3agaun

OOy4aromuiics Ha 6a30BOM YPOBHE HAYUUTCS:

— pemraTh pa3Hbie 33a4H MOBBIICHHONW TPYIHOCTH;

— aHAJIM3UPOBATh YCIOBHE 3aJaud, BBIOMPATH ONTHUMAIBHBIA METO]I
pEIIeHus 3aa49M, pacCMaTpUBas pa3IuIHbIC METObI;

— CTPOUTh MOJIEIb pEIIeHUs 3a7add, TMPOBOAUTH JOKa3aTeIIbHbBIE
pacCyXJICHUS MPH PEIICHUN 3aa4H;

— pemath 3ama4n, Tpedyrome nepedopa BapUaHTOB, MPOBEPKH YCIOBHIA,
BHIOOpA OMTHMAIILHOTO PE3YJIbTATA;

— aHAIM3UPOBaTh W HHTEPIPETHUPOBATH IIOJYYCHHBIE pCIICHUS B
KOHTEKCTE YCJIOBHS 3a7]a4M, BEIOUPATh PEIICHUs, HE IPOTUBOPEUAINE KOHTEKCTY;

— NEPEeBOIUTh TMPHU PCEIICHUHM 3aJadyd HH(POpPMAIMI0 W3 OJHOH (HOPMBI
3aliCH B JAPYTyIO, HCIOJB3Ys NMPH HEOOXOIUMOCTH CXEMBI, TaOIUIlbl, rpadukw,
JTrarpamMMmBbl.

B nosceonesnou scuznu u npu usyueHuu Opyeux npeomemos:

— pewiams npakmuyeckue 3a0ayu, HeoOXooumvie 6 YCI08USX CB0E20
DpecuoHna, 2opooa, noCenKa u 3a0ayu u3 Opyeux npeomemos.

Obyuarowuiics na yenybieHHOM YPO8He NOLYHUUM BO3MONCHOCTb HAYUUMbCA!

— peuiams pasuvie 3a0a4u NOBbIUEHHOL MPYOHOCTU,

— AHAU3UPOBAMb  YCI08UE 3A0aUl, GblOUPAMb ONMUMATLHBINL Memoo
peuleHus 3a0aiu, paccCmMampueas pasiuyHvle Memoobl,

— CMpoums  MO0Oelb  peuleHus 3a0ayu, Nnposooums OO0KA3AMENbHbIE
PACCyiHcOenUs npu peuleHuu 3a0a4u,

— pewams 3a0auu, mpeodyrouue nepedbopa 8apuanmos, NPosepKu yCioeull,
8b100pa ONMUMATILHO20 Pe3YIbmama,

— AHAU3UPOBAMb U UHMEPNPEemUpo8ams  NOJYYEHHble peuleHUs 8
KOHmMeKcme YCa08Us 3a0ayu, 8blOUpams peuieHus, He npomusopedaujue KOHmeKcmy,

— nepesooums Npu peuleHuu 3a0avu UuUHpopmayuio u3 00HOU ¢Hopmbl
3anucu 8 Opyeyro, UCNOAb3YSI NPU HEOOX0OUMOCMU CXeMbl, Madauysl, paguxu,
ouazpammai.

Paznen 8. I'eomerpus

OO6yuaronuiicst Ha 6a30BOM ypOBHE HAYUHTCSI:

— BJIAJETh TE€OMETPUYECKUMHU TMOHSATUSMU TMpPU PEIIeHUH 3aJad U
IIPOBEICHUH MATEMATHUYECKUX PACCYKICHUN;

— CaMOCTOSITENIbHO  (JOPMYJUPOBATh  OMNPEICIICHUS T[C€OMETPUUECKUX
¢uryp, BbIIBUTaTh THIOTE3bl O HOBBIX CBOMCTBAaX M MPU3HAKAX T€OMETPUUYECKHUX
¢uryp m 0oOOCHOBBIBATH WJIM ONpPOBEpraTb HUX, 0000UIaTh WM KOHKPETU3UPOBATH
pe3ynbTaTbl Ha HOBBIX Kiaccax (Uryp, MNPOBOJUTH B HECJIOXKHBIX CIIydasx
KJ1accu(uKanuo GUryp mno pazaIuyHbIM OCHOBAHUSIM;

— UCCIIEI0BaTh YEpPTEXH, BKIOYAs KOMOMHAIMM (UTYp, HU3BIEKATb,
MHTEPIIPETUPOBaTh M NPeoOpazoBbIBaTh HHGPOPMAIMIO, NPEICTABICHHYIO Ha
YepTeKax;
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— pemars 3aJga4du TICOMCTPHUYCCKOIO COACpKAHHMA, B TOM UYHCIC B
CUTyaluAaAX, KOoraa aJirOpuTM pPCIICHHA HC CICAYCT SABHO U3 YCJIOBUS, BBIIIOJIHATH
HGO6XOI[I/IMI)I€ Ml pCHICHUA 3aJa4i OOIIOJIHHUTCIIBHBIC ITOCTPOCHUA, HCCICAOBATH
BO3MOKHOCTb ITPUMCHCHUA TCOPCM U q}OpMyJ] I pCHICHUA 3a1a4,

- yMeTb (POpMYIUPOBATh U JIOKA3bIBATh T€OMETPHUUECKUE YTBEPIKICHUS,

— BJIaACTH IIOHATUAMHA CTCPCOMCTPHUN: Ipru3ma, MMapaJuICJICITUIIC,
nmupamMuaa, TeTpadap;

- HMCTb IIPCACTABJICHHUA 00 akcuomax CTCPCOMCTPHUN M CICACTBUAX H3
HUX U YMCTDb IIPUMCHATD UX IIPHU PCIICHUU 3a1a4,

- YMCTb CTPpOUTDH CCUCHUA MHOTI'OI'PaHHUKOB C HUCITOJIB30BAHUEM
pas3IMIHbIX MCTOA0B, B TOM YUCJIC U MCTOAA CJICOOB,

— HMCTb IIPCACTABJIICHUC O CKPCIONMBAIOMIUXCA IIPSAMBIX B ITPOCTPAHCTBE U
YMCTb HAXOIUTD YIoJI U paCCTOAHUC MCIKAY HUMU,

— INPpUMCHATbL TCOPCMBI O IIAPAJUJICIIBHOCTH IIPAMBIX H IUIOCKOCTEN B
IIPOCTPAHCTBC IIPHU PCHICHUH 3a1a4,

— YMCTb IIPUMCHATH IIapaJUICIIbHOC IIPOCKTHUPOBAHUC JIA I/I306pa)KeHI/I}I
uryp;

- YMETh NPUMEHATh NEPHNEHIMKYJSIPHOCTA NPSIMOM M IUIOCKOCTH IIPH
PCUICHUHU 3a1a4,

- BJIAACTDH ITOHATHAMHA OPTOIOHAJIBHOC IIPOCKTUPOBAHNC, HAKIIOHHBIC U UX
MIPOCKLUUH, YMETh NPUMEHATH TEOPEMY O TpPEX IMEPHCHIAMKYISIpaxX MNPH PEIICHUH
3a/1a4;

— BJIQJICTh IIOHATUAMH PACCTOSHHUEC MCKIAY (1)I/IpraMI/I B IIPOCTPAHCTBC,
oOLMi MEepneHANKYJSP JBYX CKPEUIMBAIOIIMUXCSA MPAMBIX U YMETh MPUMEHSATHh HX
[P PELICHUHU 3a1a4;

- BJIQJICTh IIOHATHUEM YIOJI MCIKAY HpﬂMOfI N IINIOCKOCTBIO M YMCTb
IIPUMECHATH €T0 IPU PEIICHUH 3a/1a4,

- BJIAJICTh TMOHATUSMU JBYIPAHHBIA YIOJ, YIOJI MEXKIY MJIOCKOCTSIMH,
MNEPINCHANKYJIAPHBIC INIOCKOCTH U YMETDH ITPUMCHATH UX IIPU PCIICHUHA 3a/1a4,

— BJIQJICTh INOHATUAMMA IIpU3Ma, MMapajlICICIUIICA U IIPUMCHATD CBOUCTBA
mapauicicnuicaa mpu pCiCcHur 3a1a4;

- BJIAACTh IIOHATHEM HpﬂMOYFOJ'IBHI:IfI MapauICIICIIUIICO U IIPUMCHATDL CI'o
[IpY pELICHUN 3a1a4;

- BJIAACTDh IIOHATHAMU ITMPaAMH 4, BUObI IIMPAMUA, 3JICMCHTLI HpaBHHBHOﬁ
MUpaMUIbl 1 YMETh IIPUMEHATH UX IIPU PELICHUH 3a1a4,

- UMETb  MPEACTABICHUE 0O  TeopeMe Diinepa, MIPaBUIBHBIX
MHOT'OI'paHHHKAaXx;

- BJIAACTH IMOHATHUCM ILJIOIIAAN HOBerHOCTeﬁ MHOTOI'PAaHHHUKOB U YMCTb
IIPUMEHATH €T0 IIPU PEIICHUH 3a4a4;

- BJIa/IeTh MOHATUSAMHU TeNla BpauleHus (IMIMHAP, KOHYC, map u cdepa),
X CCUCHHA N YMCTDb IIPUMCHSATD UX IIPU PCIICHUHU 3aaa4,

- BIIQJICTb IIOHATHUAMHU KaCaTCJIbHLIC IIPAMBIC W IIIOCKOCTH MW YMCTb
MPUMEHATH U3 IPU PEIICHUH 33124,
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— UMETh TIPEACTABJICHHUS O BIHMCAHHBIX W OMHCAHHBIX cepax W yMeTh
IPUMEHSTH UX MPU PEIICHUHU 3a/1a4;

— BJIAJETh MOHATUSAMU 00BEM, 00bEMbI MHOTOTPAHHUKOB, TEJI BpaIlCHUS U
MIPUMEHSTh UX TIPU PEILICHUU 3a]1ay;

— UMETh TPEACTaBICHUE O pPa3BEPTKE LMIMHApPA U KOHYCAa, IUIOIIAIN
MMOBEPXHOCTU IWJIMHJIPA U KOHYCA, YMETh IPUMEHATh UX MPU PEIICHUH 33/a4;

— UMETh MPEACTaBICHHE O IJIoMaau chepbl U YMETh MPUMEHSTH €ro Mpu
pElIeHUH 3a/1a4;

— yMETh pemaTh 3a7aud Ha KOMOMHAIIMM MHOTOIPAHHUKOB W Te
BpalICHUS;

— UMETh MpPEACTaBICHUE O MOAOOMH B MPOCTPAHCTBE U YMETh PELIAThH
3a/1a4yv Ha OTHOLIEHHE 00BEMOB M IUIOLIA/IEH MOBEPXHOCTEN MOAOOHBIX (DUTYP.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

- COCMaenams ¢ UCHOIb306AHUEM CEOIICHE 2e0MempPUUecKux uzyp
Mamemamuyeckue mooeau 011 peuwleHus 3a0ay NPpaKmuuecko20 XxXapakmepa 6
YC108UAX C80E20 PECUOHA, 20P00A, NOCETKA U 3A0aY U3 CMEHCHBIX OUCUUNIUH;

— UCCJIEI0BATh MMOTYYEHHBIE MOJEIN U UHTEPIIPETUPOBATH PE3YIIbTAT.

Obyuarowuiics Ha yenyO1eHHOM YPOGHE NOTYHUUIN 803MOHNCHOCHIL HAYYUMbBCSL:

— umems npedcmaenenue 06 aKkCUOMAMUYecKoM Memooe;

— 671a0emb NOHAMUEM ceoMempudecKue Mecma moyex 8 nNpoCmpancmee u
YyMemyb NPUMEHAMb UX 015 peuleHUs 3a0ay;

— yMemv NpUMEHAmb Ol peuleHus 3a0ay  Ceoucmea NIOCKUX U
08Y2DAHHLIX V2ll08, MPEXSPaHHO20 Y2id, meopeMmvl KOCUHYCO8 U CUHYCO8 Ol
MpexspanHoco yena,

— 61a0emv NOHAMUEM NEPHNEeHOUKYIAPHOe cedeHue NpUsMvl U YMemb
NPUMEHAMb €20 NPU peuleHul 3a0ay,

- umems npeocmasieHue 0 080UCME8EHHOCMU NPABUTTLHBIX
MHO202DAHHUKOB,

— 671a0emb NOHAMUAMU YEHMPATbHOe U NApallelbHoe NPOeKmMuposanue u
NPUMEHSAMb UX NPU NOCMPOEHUU Ce4eHUll MHO202PAHHUKO8 MEmMOOOM NPOEKYUL,

— uMems npeocmasienHue 0 pazsepmrKe MHO202PAHHUKA U Kpamudatiuiem
nymu Ha NOBEPXHOCMU MHO202PAHHUKA,

— umems npeocmaegienue 0 KOHU4eCKUX Ce4eHusix;

— umMems NpedCmasieHue o Kacarwuxcsi cgepax u KoMOUHayuu men
8paujeHusl U ymems NPUMEHIMb UX NPU peuleHuu 3a0auy,

— NPUMEHAMb NpU peuleHuu 3a0ay Gopmyny paccmosHus om MmouKu 00
NJIOCKOCMU,

— enadems pa3HbIMU CROCOOAMU 3A0aHUSL NPAMOU YPAGHEHUAMU U YMemb
NPUMEeHSAMb NPU peueHuy 3a0a4,

— NPpUMEHAMb  NpU  peuleHuu 3a0ady u  0oKazamenbcmee meopem
BEKMOPHbBIU MEMOO U MeMoo KOOPOUHAN,
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— umMems npeocmasiieHue 00 aKcuomax oovema, NPUMeHImb DOpPMYIibl
00beMO08 NPAMOY20JIbHO20 NAPALLENenUNnedd, NPUMbl U NUPAMUObLL, Mempa’opa npu
peluenuu 3a0au,

— npUMeHsIms meopemvl 00 OMHOUWEHUIX 00beMO8 NPU peeHUuU 3a0a4,

— NpUMeHsAmMsb uHme2pan Oas 8bIYUCTEeHUS. 00beMOo8 U NO8epPXHOCmell mejl
8paweHuUs, BbIYUCTIeHUs. NIOWAOU chepuyecko2o nosca u 00vema uwaposo2o Closl,

— uMemsb npeocmasieHue 0 OBUNCEHUSAX 8 NPOCMPAHCIEe. NAPALLETIbHOM
nepexoce, CUMMEMPUU OMHOCUMENbHO NIOCKOCMU, UYEHMPAIbHOU CUMMEmpUll,
nogoponie OMHOCUMENbHO NPSMOL, SUHMOBOU CUMMEMPUU, YMemb NPUMEHIMb UX
npu peweruu 3a0au;

- umMems npedcmasienue 0 nIowaou OPMmMo2OHAIbHOU NPOEKYUU,

— umMems npeocmasieHue O MpPexepaHHOM U MHO2O0CPAHHOM Yele U
NPUMEHSMb C8OUCMBA NIIOCKUX Y2ll08 MHO20ZPAHHO20 Yeld NPU PeuleHuu 3a0ay,

- UMems npeoCcmasienusi 0 NpeoopazosaHul noooous, 2omomemuu U
VyMemb NPUMEHAMb UX NPU PEUeHUU 3a0ay,

— YyMemb peuams 3a0a4u Ha NJI0CKOCHU Memooamu cmepeomempui;

— yMemvb NPUMeHImMb Gopmynbl 00vemMo8 npu peuerHun 3a0ay.

Pazgen 9. BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

OOyuaromuiics Ha y0a30BOM YPOBHE HAyUYUTCS:

— BJIAJCTh MOHATHIMHU BEKTOPBI U UX KOOPJIHHATEHI;

— YMETb BBITIOJIHATH ONEpaIliK HaJl BEKTOPaAMHU;

— WCITOJIB30BaTh CKAJIIPHOE MMPOU3BEICHNE BEKTOPOB IIPH PEIICHUH 3a]1aY;

— INPUMCHATh ypaBHCHUE ILIOCKOCTH, (QOPMYIIy PACCTOSHHUS MEXIY
TOYKaMH, YpaBHEHHE CEpPBI IIPH PEIICHUY 3a]1a4;

— IMPUMEHSATH BEKTOPHI U METOJ] KOOPJAHHAT B MMPOCTPAHCTBE MPH PEIICHUN
3aay.

Obyuarowuiics Ha 6A3080M YPOBHE NOJYHUN BO3ZMONCHOCHb HAYHUMBCA!

— 671a0emb NOHAMUIMU BEKMOPbL U UX KOOPOUHAMDL,

— yMemb 8bINOIHAMb ONEPAYUU HAO 8EKMOPAMU,

— UCNONIb308AMb CKATSIPHOE NPOU3BedeHUe 8eKMOPO8 NPU peueHulU 3a0a4;

— NpUMeHsmsb  YPaeHeHue NI0CKOCMU, QOPMYNLY PACCMOIHUS MeHCOY
MOUKaMu, ypasHenue cghepul npu peuteHuu 3a0ay;

— HPUMEHAMDb 6EKMOPbl U MEmoO KOOPOUHAmM 6 NPOCMPAHCHIEe NPU
PpeueHuu 3a0ay 8 yClo8UsX c60€20 Pe2UoHd, 20p00d, NOCelKa;

— Haxooums 0OveM napauiieienuneda U  mempa’sopd,  3A0AHHbIX
KOOPOUHAMAMU C8OUX BEPUIUH,

— 3a0a6amv NPSAMYIO 8 NPOCMPAHCMEE,

— HAX00UMb  pACCMOsiHUe Om  MOuKU 00 MNIOCKOCMU 6 Ccucmeme
KOOpOuHam,

— HAX00UmMb  paccmosiHue  Mexncoy  CKpewusarouumMucs  npsambimu,
3A0aHHBIMU 8 CUCHEeMe KOOPOUHAM.
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Pasznen 10. Ucropusi MaTeMaTHKH

OOyuaromuiicsa Ha 6a30BOM YPOBHE HAyUUTCH:

— UMETh NPEJICTABICHNUE O BKJIAJ€ BBIAIOIINXCSI MAaTEMAaTUKOB B Pa3BUTHE
HayKH;

— NOHMMATh POJIb MAaTEMATUKU B pa3Butuu Poccuu.

Obyuarowuiica noay4um 603MONCHOCIb HAYUUNBCA.

— UMETh MPEJCTABICHUE O BKJIAJI€ BBIJAIOIINXCSA MATEMATUKOB B Pa3BUTHE
HayKH;

- nonumams ponv mamemamuxu é pazgumuu Poccuu, pecuona, 2opooa,
nocenka.

Pa3znen 11. MeToabl MaTeMaTHKH

OOyuaroiuiica Ha 6a30BOM YPOBHE HAYUUTCA:

- UCIIOJIb30BaTh ~ OCHOBHBIE  METOJABI  JIOKA3aTeJIbCTBA,  IPOBOJUTH
JTI0OKa3aTeJIbCTBO U BBIMIOJHATH OIIPOBEPIKEHNUE;

— MIPUMEHSATh OCHOBHBIC METOIbI PEIICHUSI MAaTEMAaTHUICCKUX 3a]1a4;

— Ha  OCHOBE MAaTeMaTHYECKMX  3aKOHOMEpPHOCTEH B  IIPUPOJIC
XapaKTEepU30BaTh KPAaCOTy U COBEPILICHCTBO OKPYKAIOIIETO MHUpa U IMPOU3BEICHUMN
HCKYCCTBA;

— MPUMEHATh MPOCTEHINME NpPOrpaMMHBIE CPEIACTBA W BJICKTPOHHO-
KOMMYHHUKAITMOHHBIC CUCTEMBI TIPH PEIICHUH MaTEeMaTHYECKHX 3a]1a4;

MOJIB30BAThCS TMPHUKIATHBIMU TIpOrpaMMaMHd M MPOTPaMMaMH  CUMBOJIBHBIX
BBIYMCJICHHUH IS UCCIICIOBAHNS MAaTEMaTHUECKHX O0OBEKTOB.

Obyuarowuticst Ha 6A3080M YPOBHE NOJVHUN BOZMONCHOCHb HAYUUMBCA!

- UCNONIb308AMb  OCHOBHbIE ~ Memoobl  O0KA3AMENbCMBd,  NPOBOOUMDb
00Ka3amenbCmeo U 8blNOJIHAMb ONPOBEPIHCEHUE,

- NPUMEHSMb OCHOBHbIE MeMOObl PeUleHUsL MameMamudecKux 3a0ay;

- Ha4 OCHOGe MaAMeMAMuU4yecKux 3aKOHOMEpPHOCmell 6 npupooe
Xapakmepuzoeamsv KpAacomy U COGEPUICHCHIBO OKDPYICAIOULE20 MUpd, pecuoHd,
20p00a u npou3eedeHull UCKyccmed;

- NPUMEHAMb  Npocmetiiue NpoSPaMMHble CpPeocmed U NeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCTEeMbl NPU PeueHUU MAMeMamu4eckKux 3a0au,

- NOb308AMbCL  NPUKIAAOHLIMU — NPOCPAMMAMU U NPOSPAMMAMU
CUMBOIbHBIX EbIYUCTCHUL OIS UCCACO0B8AHUS MAMEMAMUYECKUX 00bEKMOo8;

- NPUMEHAMb MameMamuyeckue 3HaHUs K UCCAeO008AHUI0 OKPYHCAIOUe20
Mupa (Mooenuposarue GuuvecKux npoyeccos, 3a0adu IKOHOMUKU).

IIpeameTHbIE VIAHUPYEMBbIE Pe3YJbTAThI Kypca
«MaTeMaTHYeCKHE METObI B IKOHOMHUKE»

OO0yuaromuiics HAY4YUTCSA:

Pa3nen 1. TekcToBbIe 321241 C IKOHOMHYECKHM CO/ePKAHNEM

— WCIOJIb30BaTh JECNMMOCTb YHWCEJ, 4YHMCeNl C 3aJaHHBIMU CBOMCTBAMHU IpHU
pelIeHNH 3a7a4 C SKOHOMUYECKUM COJIEPKAHUEM;
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— HCIMOJb30BaTh METOJIbI OKPYTJICHUS, MPUOIMKEHUS U TPUKUAKH IPU PEIICHUH
NPAKTUYECKUX 3a]1a4 MOBCETHEBHOMN KU3HU U3 00J1aCTH SKOHOMUKH;

— WCIOJIb30BaTh  MOHSTHE  3aBUCUMOCTh  BENWYWH, (QyHKUMs, Tpaduk
3aBUCUMOCTH, Tpapuk G(yHKOWHM, HYId (YHKIHH, HAWOOJbIIEE W HAUMCHbIICES
3HAY€HHE (PYHKIUMM HA YHUCIOBOM IIPOMEXKYTKE TIpU PEIICHHH 337a4 C
SKOHOMUYECKUM COJICPKAHUEM;

— TMPUBOAMUTH MPUMEPHI MPSMOM B OOPATHON MPOMOPLUUOHATEHOCTH, JTUHEHHOMH,
KBaIpaTUYHOM 3aBUCHMOCTH U3 00JIaCTH SKOHOMUKH,

— TOpuUMEHATh  (QYHKUHMOHAJIbHO-TpadUYECKUd  METOA  MpPU  PELICHUHU
AKOHOMMYECKHUX 33]1a4;

— onpeodenams no 2paguxkam ceoicmea peanbHvlX HPOUECCO8 U 3a8UCUMOCH Nl
(Haubonvwiue u HAUMEHbUWIUE 3HAYEHUA, NPOMENCYMKU G03DACMAHUA U
YObl86aHusa, NPOMeENHCYMKU 3HAKONOCMOAHCMEA U M.N.) NPU AHAIU3E IKOHOMUKU
ce0ez0 pezuona, 20poda, nocenKa;’

— UHmMepnpemuposams CeOUCMEa @QYHKUUL 6 KOHmeEKCme KOHKPEmHOU
IKOHOMUYECKOU CUMYAUUU 8 YC/I08UAX C60e20 PE2UOHA, 20P00a, NOCEKA.

Pa3znen 2. ®UHAHCOBO-9KOHOMHYECKHE METOAbI 1 MOJEIH

— HpUMEHAMb NOJIYUEeHHble 3HAHUA 0/l 6bl00PA ONMUMAIBLHO20 6APUAHMA
GbINIAMbL KPeouma ¢ y4emom npeodioHceHuil 0aHKoe pecuona.

— noaL3yACL Zpagukamu, CpaeHueamv CKOpocmu eo3pacmanus (pocma,
noGvlueHUA, YEEeTUYCHU U M.N.) UIU CKOPOCHU YObléaHUusa (na0eHus, CHUNCEHUA,
YMEHbUIeHUA U H1.N.) 6eJIUUUH 8 PealbHbIX (DUHAHCOBBIX NPOUECCAX IKOHOMUKU
Yenabunuckou oonacmu;

Pa3znes 3. 3amaun JIMHEHHOT0 NPOrpaMMHUPOBAHUS

— UCNOIb306AMb YUCI08blE MHONCECHEA HA KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU 0713 ONUCAHUA IKOHOMUYUECKUX NPOUECCO8 U ABJIEHUIL
C60€20 pecuona, 20pooa, nocesKa.

Paznen 4. TpancnopTHbIE M ceTeBbIe 3a1a4u

— cocmaenams  MAMeMAmMu4eckKylo - Mooelb  MPAHCROPMHOU  3adauu,
C6A3AHHOI C 0COOEHHOCMAMU POOHO20 PE2UOHA, 20p00a, NOCEIKA U Peuamsp ee
Memooom noOmeHyuaI08;

— yMemb UHMEPNPEMuUposamsd NOAYUYEHHBII NPU peuleHuu pe3yivmamn,
oyenusamsp €20 nPpasoonooodue 6 KOHmMeKcme 3a0aHHO PeanbHOl CUMYayuu Uiu
NPUKTAOHOI 3A0aYU 8 YCI08UAX C80E20 PECUOHA, 20P00a, NOCETKA

— ucCnonvzoeams 2paghvl 014 NOCMPOEHUA U UCCTE008AHUA NPOCH EHUIUX
cemegvlx Mooeneil peanbHblX CUMYAUUN UIU HPUKIAOHBIX 3A0a4 6 YC108UAX
C60€20 pecuona, 20pooa, noceKa

3 .
THonyoscupnwiii Kypcus vioeasiem npeomemuvie pesyiomamol Ui OUOAKMu4ecKue eOuHuYybl, KOMopbvle Ompadxicarom
HAYUOHAbHbIE UNU peSUOHANbHble 0cobennocmu Yenabunckotl obnacmu.
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Pa3nen 5. JxoHOMeTpHYeCKHe MO/IeJIH

— NPUBOOUMb NPUMEPLI CIAMUCIUYECKUX 6e/IUYUH U UX UCNOTb3068AHUE NPU
aHanu3e IKOHOMUYECKUX 0COOEHHOCH el pecUuoHa:

— HpUBOOUmMb NPUMEPDLl UCHOJIL30BAHUA NOHAMUI YACMOMA U 6EPOAMHOCHLb
coobimus, CAy4aiHslil 6b100p, ONBIMBL C PAGHOBOZMONCHHIMU IJ1IEMEHMAPHLIMU
coovimuamu 0na ORUCAHUA IKOHOMuKu Uenadunckou obOracmu; GvbIYUCIAMD
6epoAmHOCmU COOBIMUIL HA OCHO8E NOOCHema YUCAd UCX00086;

—  BLIYUCTAMb UIU OYEHUBAMb SEPOSMHOCMU COObIMULL 68 PeanbHOU HCUSHU 8
VCI0BUSAX C80€20 pecUoHd, 20po0d, NOCeKa,

— 8blOUpamsv nooxoosawue Memoobl NpPeoCmasieHus U 00pabomxu OaAHHbLIX,
NOJIYYEHHBIX 8 X00e CMAmUCmu4ecKkoeo HaomooeHus 3KoHoMuky Yenabuuckou
obacmu.

1. Ilnannpyembie pe3y/ibTaThl OCBOCHUSI Y4eOHOI0 MpeIMeTa
1.1. /InYHOCTHBIE IUNIAHMPYEMbIe Pe3yJbTaThl

KOI{LI pe3yJabTaTOB HJIaHI/IpyeMbIe pe3yabTaTbl OCBOCHHUS TUCIHUIVIMHBI BKJIKYAI0T:

JIP 1. 1.1. Cdhopmuposanrocmov poccutickou epaxrcoancKou U0eHMmu4HOCmu,
RampuomusMa, Y8adceHusi K C80emMy Hapooy, 4yecmed OmeencmeeHHOCmu
nepeo Poounoti, 2copoocmu 3a ceoul Kpatl, céoro Poouny, npoutnoe u
Hacmosiujee MHO2OHAYUOHATbHO20 Hapoda Poccuu, cghopmuposantocmo
VBAXCEeHUs1 20CYOAPCMBEHHBIX CUMBOI08 (2ep0, (aaz, 2umH)

JIP-2 1.2. Cghopmuposanrocmov epaxcoancKol no3uyuu KaKk akmusHo2o u
OMBEMCMBEHHO20 YLEHA POCCULICKO20 00WeCmad, 0COZHAIOWe20 80U
KOHCMUMYYUOHHblEe NPABa U 00A3AHHOCIU, YEANCAIOUE20 3AKOH U
npagonops0oK

1.3. Obaadanue yyscmeom cooCmeeHH020 0OCMOUHCNGA

1.4. [Ipunsamue mpaouyuoHHbIX HAYUOHANLHBIX U 00UleUeNI08eUeCKUX
2YMAHUCMUYECKUX U 0eMOKPAMUYeCKUX YyeHHoCmel

JIP-3 1.5. 'omognocmy K cuyorcenuro Omeuecmay, e2o 3auume

1.6. Cdhopmuposarnrocmov ocosnanHo2o evlbopa 6yoywetl npogeccuu, 8
moMm uuciue ¢ yuemom nompeoHocmeil pecuona, u 803MONCHOCHeEl
peanuzayuu CO6CMEEHHbIX HCUSHEHHBIX NIAH08; OMHOUEHUE K
npogheccuoHanbHoll 0esimeabHOCMU KAK 603MONCHOCMU YYACMUsL 8
PpeeHUU TUYHbLX, 00UeCMBEHHbIX, 20CY0APCHBEHHBIX,
00UeHaAYUOHATbHBIX NPOOIEM

JIP-4 1.7. Cghopmuposanrocmv Mupogo33perus, coomeemcmeayioue2o
COBPEMEHHOMY YPOBHIO PA3BUMUS HAYKU U 00WeCMBEHHOU NPAKMUKU,
OCHOBAHHO20 HA OUANI02e KYIbMYP, d MAKH#Ce Pa3IUdHbIX hopm
00WeCmMB8eHH020 CO3HANUSA, OCOZHANUE C80€20 MeCMA 8 NOAUKYIbIMYPHOM
mupe

JIP-5 2.1. Chopmupogannocms 0CHO8 camopaszsumus  camo8OCHUMAHUsL &
coomeemcmaul ¢ 0oweyeno8eyecKuM YeHHOCMAMU U U0earamu
2padHCcOancKo2o obwecmaa

2.2. 'omosHocmsb u cnocooHoCmsb K CamMoCmosmebHOU, MEopuecKol u
OMBEeMCmMEEeHHO OesmelbHOCIU

2.3. Cdhopmuposannocms HABLIKOE COMPYOHULECBA CO
CBEPCMHUKAMU, 0eMbMU MAAOULe20 803PACMA, 83POCIbIMU 8
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00pazosamenvHoll, 00WeCMBEeHHO NONE3HOU, Y4eOHO-UCCe008aMeNb KO,
NPOEKMHOU U OPY2UX 8UOAX 0esIMeNbHOCU

JIP-6 2.4. Cihopmuposannocms moiepaHmHoco CO3HAHUSL U NOBEOEHUsL 8
NOAUKYIbIMYPHOM MUpe, 20MO8HOCHb U CHOCOOHOCMb 8eCmiL OUAN02 C
opyaumu 1100bMU, OOCMUSAMb 8 HeM 83AUMONOHUMAHUSA, HAXOOUMb
obwue yeau u compyoHuuams OJisi UX QOCMUNCECHUS

2.5. Chopmuposannocms cnocooOHOCMuU NPOMUBOCMOAMb UOE0I02UU
IKCMpeMu3mMa, HAYUOHAIUIMA, KCEHOPOOUU, OUCKPUMUHAYUU NO
COYUANBHBIM, PETUSUOZHBIM, PACOBLIM, HAYUOHATILHBIM NPUSHAKAM U
OpY2UM He2amueHbIM COYUANbHBIM S8NEHUIM

JIP-11 2.6. [Ipunsamue u peanuzayus yeHHocmet 300p06020 U 6€30NACHO20
0bpasza JHcusHU, Harudue NOMpeoHOCMU 8 PUULECKOM
CAMOCOBEPUIEHCNBOBAHUU, 3AHAMUSAX CHOPMUBHO-0300POSUMENbHOU
0esamenbHOCbIO, Henpusimue 8peOHbIX NPUBLIUEK: KYPEHUS,
ynompe0OeHUsl ANKO20s, HAPKOMUKOS

JIP-12 2.7. Cdhopmuposannocms bepedicHoco, 0meemcmeeHHo2o u
KOMNEMEeHMHO020 OMHOWEHUsL K (PUUYECKOMY U NCUXOTOSULECKOMY
300p08bI0, KAK COOCMBEHHOMY, MAK U Opy2ux Jt00etl, YMeHUue OKa3vleanby
nepayio NOMoub

JIP-9 2.8. 'omosHocmb u cnocobHoCcmb K 00pa308anuto, 6 Mom 4ucie
Camoobpaz306anUio, HA NPOMSINCEHUU 8CEU ICUSHU
JIP-13 2.9. Cdhopmuposannocms co3HAMENbHO20 OMHOUEHUS. K HENPEPbl8HOMY

00PA306AHUIO KAK YCI0BUIO YCNEUWHOU NPOpeCCUOHATbHOU U
00uecmeeHHol 0essmeabHOCmU

JIP-8 3.1. Chopmuposannocms HpABCMBEHHO20 COZHAHUS U NOBEOEHUS HA
OCHOB€ YCBOCHUS 00UeUe/l068eYeCKUX YEHHOCMEl
JIP-14 3.2. Cohopmuposannocms 3K0102UYECKO20 MbIUUACHUS, NOHUMAHUS

BNUAHUSL COYUATbHO-IKOHOMUYECKUX NPOYECCO8 HA COCMOSHUE NPUPOOHOU
U COYUAaTbLHOU cpedbl; npuobpemeHue onvima 3K01020-HANPAIEeHHOU

oesimenbHoCmu
JIP-15 3.3. Cepopmuposannocms 0omeemcmeeHHO20 OMHOUWEHUSL K CO30AHUIO
cemMbll Ha OCHOBe OCO3HAHHO20 NPUHAMUS YEHHOCMEU CEMEHOU HCUSHU
JIP-10 3.4. Cpopmuposannocms 3cmemuyecko20 OMHOWEHUS K MUPY,

6KJIIOYast 5CMemuKy 6bl7’l’la, HAY4YHO2CO0 U MEXHUYECKO20 meopiecmed,
cnopma, O6LL;€CI1’I6’€HHblx OMHOUIEHUL

2. MeTanpeaMeTHbIE IVIAHUPYEMbIe Pe3yJIbTaThl

Koawbt IInanupyemble pe3yJbTaThl OCBOCHUSI M CIHIITTHHBI Tumnossle 3a1a4u MO
pe3yJabTaTo BKJIIOYAIOT: ¢popmupoBanuio YY/J|
B (MeTanpeaMeTHbIe
TEXHOJIOTHH)
MIIP, CaMOCTOATENBHO ONPENEATh eI eATEIbHOCTH, 3a1aBaTh

napaMeTpsl U KPUTEPHH, IO KOTOPBIM MOKHO OTIPEJIEIHTh,
YTO 11eJ1b JOCTUTHYTA;

CraButh u GOpMyIHUPOBATH COOCTBEHHBIE 3a1a9HU B
00pa30BaTeNLHOM NeSTEILHOCTH M )KU3HEHHBIX CUTYAITUSIX

MIIP, Br16upate myTh JOCTHKEHUS LIENH, ITIAHUPOBATh PEIICHUE
MIOCTaBJIEHHBIX 3a/1a4, ONTUMU3HPYs MaTEpHAIIbHBIE U
HeMaTepUaJIbHbIE 3aTPaThl

CaMOCTOATENbHO COCTABISATh IJIaHbI AEATEIbHOCTH
Hcnonp30BaTh BCE BO3MOXKHBIE PECYPCHI I JJOCTUKECHHS
MIOCTaBJIEHHBIX LIEJEH U peaau3aluy IJIaHOB JEeSATEIbHOCTU
Br1Oupath ycnenHple cTpaTerui B pa3Iu4HbIX CUTYaIUsIX
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Koamnl
pe3yJabTaTo
B

IInannpyemsble pe3yJbTaThl OCBOCHUSI M CIMIITTHHBI
BKJIIOYAIOT:

TunoBble 3a1a4u MO
dopmupoBanuio YY /I
(MeTanpeaMeTHBIe
TEXHOJIOTHH)

MIIP;

OueHuBaTh pecypcbl, B TOM YUCIIE BPEMsI U IpyTue
HeMaTepUabHbIe PECYPChl, HEOOXOAUMBIE ISl TOCTHKEHHS
MOCTaBJIEHHOM L€

Opranu3oBeiBaTh () (HEKTUBHBIN ITOUCK PECYPCOB,
HEOOXOIUMBIX ISl IOCTH)KEHUS IOCTABJICHHON IeNTH
OI_IeHI/IBaTB BO3MOXHBIC ITIOCICACTBHUA JOCTHXCHUA
MOCTABJIEHHOH LM B AEATEIBHOCTH, COOCTBEHHOM KU3HU
¥ JKU3HU OKPY’KAIOLIHX JIFOJIeH, OCHOBBIBAsICh Ha
COOOpaXEHMUSX YTUKH U MOPAJIH

MIIP,

CaMOCTOATENBHO OCYILECTBIISTh, KOHTPOJINPOBATH U
KOPPEKTUPOBATH ACSITEIHHOCTh

MIIPs

CorocTaBisiTh HOHy‘ICHHLIﬁ pPE3YIbTAT ACATCIIBHOCTHU C
MMOCTaBJICHHOU 3apaHee LUECJIbIO

MIIPg

Brnaners HaBbIKaMu MO3HaBATENIbHOM peduIeKCuu Kak
OCO3HAHUS COBEPILIAEMBIX JIEUCTBUM U MBICIUTEbHbIX
MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUMN, TPAHULL CBOETO
3HAHMS W HE3HAHMS, HOBBIX IO3HABATEILHBIX 330a4 U
CPEACTB UX JOCTHXKEHUS

MIIP;

Braneth HaBbIKaMU TIO3HABATEIBLHOU PedIIEKCHN KaK
OCO3HAHUS COBEPILIAEMBIX JIEUCTBUM U MBICIUTENIbHbIX
MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUMN, TPAHUIL CBOETO
3HAHWS U HE3HAHUS, HOBLIX ITO3HABATEIILHBIX 33144 U
CPEACTB UX JOCTHXKEHHUS

IIpeameTHbIE pe3yJIbTATHI:

11P1

11P2

11P3

11P-4

11P-5
I1P-6

CraBuTh 1I€NIU U 331241
[ImarnpoBaTh CBOKO TPAEKTOPUIO EUCTBUU.
Pematb npaktudeckue 3agaun

WuTepnipetrpoBaTh pe3yabTaT CBOEH AESITEIbHOCTH

Biiaziers BBIYMCIUTENBHBIMU HABBIKAMU
[IpoekTupoBaTh pe3yabTaThl CBOEH NESITENBHOCTH
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B pe3yabraTte u3yuyenuss mnpeamera «MareMaTHKa» Ha YPOBHe CpeaHero o0mero
00pa3oBaHuMA:

OO0yuaromuiicsi HOJIYyYUT BO3MOKHOCTb HAYUYNTHCH .

B noBceqHeBHOM KV3HH M NIPH U3YYE€HHH APYTHX NMPeIMETOB:

— UCNONb306aAMb YUCIOBbIE MHOMCECMEA HA KOOPOUHAMHOU NPAMOU U HA
KOOpPOUHAMHOU NIAOCKOCMU 0711 ORUCAHUA DPEATIbHbIX NPOUEcco8 U sA61eHUIl 6
YC108UAX C60€E20 PECUOHA, 20P00d, NOCETIKA;

— NpP0o6OOUmMb O0KA3AMEIbHbIE DPACCYHCOCHUA 6 CUMYAUUAX NO6CEOHEBHOIl
HCUBHU 8 YCII0GUAX PECUOHA, 20P00a, NOCeaKa NPpU peuleHuu 3a0ay u3 Opyux
npeomemoe.

Paznen 2. Uncia u BoIpakeHust
OO0yuarouuiicsi HAYYUTCH

— GbLINOJIHAMY O0CUCMEUA C YUCA06LIMU OAHHLIMU NPU pPEUeHuu 3a0ay
NPAKmMu4ecKo20 xapakmepa, Heo0Xo00uMble 6 PealbHOU HCUIHU 6 YCI0GUAX C60E20
pecuona, 20pooa, nocenka u 3a0a¥ u3 pa3iudHuIX odaacmeil 3HAHUIL, UCNOIb3YA
npu HeOOX0OUMOCHU CHPABOYHBIE MAMEPUANDLL U LIYUCTUMETIbHBIE YCMPOUICMEA;

— OueHueamv, CPAGHUGAMb U UCHOIb306AMb NPU PEULeHUU NPAKMUYECKUX
3a0a4 4uUC106ble 3HAYEHUS PealbHbIX GeIUYUH 6 YCIA0BUAX CB80E20 PeuoHd,
20poda, noceika u 3a0ay U3 pPA3IUYHLIX 001acmell 3HAHUI, KOHKPEmHble
YuCn06ble XapaKmepucCmuKu 00beKmo8 OKpyHcarouiezo mupa
O0y4aromuiics MoJIy4YuT BO3MOKHOCTh HAYYUTHCSH |

— c80000HO ONepuposamsb NOHAMUAMU: Yeloe HUCIo, OelUMOCmb yucel,
00bIKHOBEHHAsL OpoOb, OdecamuyHas 0podb, PAYUOHAILHOE YUCLO, NPUOTUINCEHHOE
3HaueHue yucua, yacms, 00Jis, OMHOUEHUe, NPOYEHM, NOBblUIeHUe U NOHUNCEHUE HA
3A0aHHOE YUCTIO NPOYEHMO8, MACUMAO;

— NpUBOOUMb NPUMEPDL YUCETL C 3A0AHHBIMU CBOUCMBAMU OENUMOCTU,

— onepupoeamv — NOHAMUAMU:  Jlo2Apu@mM  yucia,  mpueoHOMempuiecKasl
OKDYIHCHOCMb, DAOUAHHAS U 2PA0YCHAsl Mepa Yend, GeIuduHa yaid, 3a0aHHO20
MOYKOU HA MPULOHOMEMPUUECKOU OKPYICHOCMU, CUHYC, KOCUHYC, MAH2SEHC U
KOMAH2EHC Y208, UMEIOWUX NPOU3BONbHYIO EIUYUHY, YUCIA € U T,

— GLINOIHAMbL apupmemuyeckue Oeucmeus, codemas YCmHvle U NUCbMEHHble
npuembl, NPUMEHsA NPU He0OX0OUMOCIU BLIYUCTUMENbHbIE YCMPOUCEA,

— HAX00Umby 3HAYEHUs KOPHS HAMYPAIbHOU CIMeNneHU, Cmenenu ¢ payuoHaIbHbIM
nokasamejnem, Jjo2apugma, Ucnorv3ys npu  HeoOXO0OUMOCMU  BbIYUCTUMETbHbIE
yempoucmea,

— NOIb308aAMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX pACUemax;

— NpPoBOOUMb NO  U3BECMHBIM  (DOPMYIAM U HNpABUIAM  NPeobpa308aHUs
OVKBEHHLIX — GbIPAMCEHUN,  GKIIOUAIOWUX  CMENeHU, KOPHU,  Jo2apumvl u
mpu2oHoMempudecKue QyHKyuu,

— HAX00Umv 3HAYEHUsI YUCTOBbIX U OYKBEHHbIX GbIPANCEHUL, OCYWeCmEIIsisL
HeoOX00uMble NOOCMAHOBKU U NPeoOPA308aAHUSL,

— u300padxdcamv cxemamuiecKu 2o, 6eIUUUHA KOMOPO20 8bIpAdiCeHd & 2padycax
UNU paouanax,
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— UCNONIL308aMb npu peuteHuu 3a0au mabauyHvle 3HaueHus
MPULOHOMEMPUYECKUX (DYHKYULL Yel08;

— BLINOJIHAMb NEePeBo0 BeNUHUHbL Veld U3 PAOUAHHOU Mepbl 6 2padyCHYI U
obpamHuo.

Pa3znes 3. YpaBHeHUsI M HEPABEHCTBA
OO0yyarommiicss HAyIUTCS .

— peuIaTh JUHCHHbBIC YPaBHCHHS M HEPABCHCTBA, KBaIpaTHBIC YpaBHEHUS;

— pemiath Jorapudmudeckue ypaBHenus Buaa log, (bx + ¢) = d u npocreiimue
HepaBeHcTBa Bua 10g,x<d;

— pelIaTh [IOKa3aTelbHbIE ypaBHeHNs, Biga 8 o= d (rae d MOXKHO HpencTaBuTh
B BUJIEC CTEIICHHM C OCHOBAaHUEM @) M IpocTeilnne HepaBeHCTBa Buga a'<d  (rme d
MOJKHO MPEJICTaBUTh B BHJIC CTCIICHH C OCHOBAHUEM 4);

— MPHUBOINTH HECKOJIBKO PUMEPOB KOpHEH POCTEUIIIETO
TPUTOHOMETPHUYECKOTO YpaBHEHUS BUA: SinX = &, COS X = &, tgx = a,ctgx = a, rme a —
TaOJIMYHOE 3HAYCHUE COOTBETCTBYIONICH TPUTOHOMETPUICCKON (QYHKITUH.

B noBce1HeBHOW KU3HU U TIPH H3yYeHUH APYTHX MPEAMETOB:

— COCMAaenAmsv U pewams YpPagHeHUs U CUCHeMbl YPAGHEHUII NPU peuleHUU
HeC0HCHBIX NPAKMUYECKUX 3A0aY 8 YCA08UAX CB0€20 Pe2UOHA, 20p00d, NOCENKA

OO0yuamomuiicsi MOJTYYUT BO3MOKHOCTh HAYUYHTHCS .

— pewiams payuoHabHble, NOKA3ameNbHble U Jo2apu@muieckue YpasHeHus u
HepaseHCcmaa, npocmeluiue UppayUoHaIbHble U MpUSOHOMempuyecKue YpaeHeHus,
HEePABeHCMBa U UX CUCTEeMbl,

— UCNONB308AMb  MemoObl  PEWeHUsl  YPAGHEHUll. NpuseoeHue K  6udy
«npoussedeHUe PAGHO HYII0N» UL «YACTIHOE PAGHO HYI0Y, 3AMEHA NePeMeHHbIX,

— UCNONIBL308AMb MEMOO UHMEPBANO8 OJisl PEULCHUSL HEPABEHCTNE,

— UCNONB308aMb 2pahuyecKull Memoo 0/ NPUOIUNHCEHHO20 PeuleHUs YPAGHEeHUl
U HepaseHcms,

— U3006padcamv Ha MPUSOHOMEMPUYECKOU OKPYICHOCHU MHONCECMBO PEeULeHUll
npOCmetuux mpueoHOMempUu4ecKux YPasHeHull U HePAGEeHCME,

— BbINOJHAMb OMOOP KOPHeU YPAGHEHUUl UIU PEeueHUll HepaseHcme 6
COOmMEemcmaul ¢ OONOJHUMENbHLIMU YCIOBUAMU U 02PAHUYEHUSMU.

B nogceonesHoll dcusHu U NPU U3yHeHUU Opyeux yueoHvlx npeomemos:

— COCMABNAMb U peuams YPAGHeHUsl, CUCTNeMbl YPAGHEHUL U HEPAGeHCMEd Npu
peuenuu 3a0ad Opy2ux y4eoOHvlx npeomemos,

— UCnOb306amb YPAGHEHUA U  HEPAGEHCMEA O  NOCHMPOEHUA U
UCCN1e006AHUA NPOCHEHIUMUX MAMEMAMUYECKUX MOOeell PeaibHbIX CUMYauuil
UU NPUKIIAOHBIX 3A0aY 8 YCTI0BUAX C80€20 PecUOHA, 20P00d, NOCEIKA;

— YyMemb UHMEPNPEMUpPO8amsb HOJIVUEHHbII NpU  peuwleHUU YpPasHeHusl,
HepaseHCmea WU CUCHEMbL Pe3YIbIMam, OWCHUGAMb €20 Npaeoonodooue 6
KOHMmeKcme 3a0aHHON PeanbHOoll CUMYayuu uiu RPUKIAOHON 3a0a4u 6 YC106UAX
C80€20 pezuona, 20pooa, NOCeKd.
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Pasznen 4. ®ynkuun
OO0yuarouuiicsi HAYYUTCH
B noBceqHeBHOM KNU3HH M NIPH U3YyYeHHHU APYTHUX NMPeIMETOB:

— onpedenamp no cpagukam ceoiicmea peaibHbvlX NPOUECco8 U 3a6UCUMOCHell
(Haubonvwiue u HaAuMeHbUIUE 3HAYEHUSA, NPOMENCYMKU 603PDACMAHUA U
yovl8anus, NPOMEHCYmKU 3HAKONOCIMOAHCIMEA U H1.N.) 8 YC/I08UAX CB0€20 PECUOHA,
20pooa, nocenka;

— UHmMepPnPemuposamsy C60IUCMEa 6 KOHmeKcme KOHKPEemHOU NPAKMu4ecKol
CUMYAUUU 8 YCI08UAX C80€E20 PE2UOHA, 20P00d, NOCENKA

OO0yuaronuiicsi MOJIyYUT BO3MOKHOCTh HAYUYHTHCS

— Onepuposamsv NOHAMUAMU. 3A6UCUMOCMb BGEeIUYUH, (DYHKYUS, apeyMeHm u
3HaueHue QyHKYUY, 001ACMb ONpedenreHUss U MHONCeCMBO 3HAYeHUll @YHKYUU,
epagux  3agucumocmu, 2cpa@ux  @QYHKYyuu, HYIU  QQYHKYUU,  NPOMENCYMKU
3HAKONOCMOAHCMBA, B03PACMAHUe HA YUCI080M NpPOMedNCYmKe, YOvieaHue Ha
YUCTIOB0M NPOMeENCYmKe, Haubovlee U HauMeHbuiee 3HaAYeHue @OYHKYyuu Ha
YUCTIOBOM NPOMENCYMKe, NePUOOUHeCcKas (DYHKYUs, nepuoo, 4emudas U HeuemHdas
dyuKyuu,;

— onepuposamv NOHAMUAMU: NPAMAs U 00pamHas NPONOPYUOHATILHOCHD,
JUHEUHAs, Keaopamuunas, Jjao2apupmuueckas u NOKa3amenivHas — QyHKyuu,
mpu2oHoMempuiecKue QYHKyuu,

— onpedenamy 3HAUeHUe @OYHKYuUU no 3HAYEeHUl0 apeymeHma npu pasiutdHbix
cnocobax 3a0anus YyHKyuu,

— cmpoums epaguKu u3y4eHHuIX QYHKYULL,

— Onucklamb NO 2paguKky U 6 NPoCMeuwux Ciy4asax no opmyne nogeoeHue u
ceolicmea (yHKyull, Haxooums no 2pa@uxy Gyukyuu Haudoabuiue U HauMeHbuiue
3HaAYeHUs;

— cmpoums ICKU3 epaghuxa GyHKyuu, y006iemeoparoujeil NpUSeOeHHOMY Habopy
VCI08ULL (NPOMENCYMKU BO3PACMAHUA/YObIBAHUS, 3HAUEHUe @OYHKYUU 6 3a0aAHHOU
MoyKe, MouKU IKCMPEMYMO8, ACUMNIMOMbL, HYAU QYHKYUU U m.o.);

— pewiams YpasHeHus, npocmenuiue cUucmemovl YPaeHeHUll, UCNOIb3Ys C8OUCMBA
@yHKYUL U UX epaghuxos.

B noeceonesnoit ycuznu u npu uzyueHuu opyzux y4eoOHvix npeomemos:

— onpedenamp no zpagukam npocmeiiuiue XapaKmepuUcmuKu nepuooudecKux
npoueccoé 6 oOuonocuu, IKOHOMUKe, MY3blKe, paouoceasu u Op. (amnaumyoa,
nepuoo u m.n.) 8yci08UAX C60€20 PECUOHA, 20P00d, NHOCENKA.

Pa3zgeu S. DieMeHTBI MATEMATHYECKOI0 AHAJIN3A
OO0yuaromuiicss HAYYUTCH
B noBce1HeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

— TMOJB3YSACh TpauKkaMH, CpaBHUBATh CKOPOCTH BO3pacTaHusi (pocTa,
MOBBIIICHUSI, YBEIMYCHUSI U T.M.) WIM CKOPOCTH yObIBaHWs (TAfCHUS, CHIDKCHUS,
YMEHBITICHUS U T.11.) BETUYNH B PeaIbHBIX MPOIIECcCax;

— COOTHOCHTH TpaduKH pealbHbIX TPOIECCOB M 3aBUCHUMOCTEH C UX
OMHCAaHUSAMH, BKJIIOYAIOIIMMHU XapaKTEPUCTHKH CKOPOCTH WU3MEHEHHUs (ObICTpBIid
POCT, TNIABHOE TIOHWKCHHE U T.I1.);
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— WCTONB30BaTh TpadUKH PEATbHBIX MPOIECCOB JIA PEIICHUS HEeCIOKHBIX
NPUKIIATHBIX 33134, B TOM YHCIIE ONpenessis 1o rpaduKy CKOpOCTh X0/1a Ipolecca

— pewiamsp npuKiaoHnvle 3a0avu U3 ouono2uU, YuUUKU, XUMUU, IKOHOMUKU U
Opy2ux npeomemos, CéA3aHHble C UCCAeO008AHUEM XAPAKMEPUCMUK DPealbHbIX
npoueccos 6 YClo8UsAX C60€20 pPeZUOHA, 20p00d, NOCEIKA, HAXOHCOCHUEM
HAUOONLUIUX U HAUMEHBIMUX 3HAYEHUIl, CKOPOCHU U YCKOPEHUA U M. H.;

— HWHTEPIPETUPOBATH MOTYUYEHHBIE PE3yIbTaTHI.

OO0yuarouuiicsi HOJIYYUT BO3MOKHOCTh HAYYNTHCS

— Onepuposamsv NOHAMUAMU. NPOU3BOOHAs (DYHKYUU 8 MOUKe, KACAMEeNIbHAs K
epaghuxy gyHxyuu, npouzsooHas QyHKyuu,

— BLIYUCTIAMb NPOU3BOOHYI0 OOHOYNEHA, MHO20YNIeHd, KBAOPAMHO20 KOpPHS,
NPOU3BOOHYIO CYMMbBL (DYHKYULL,

— BLIYUCTAMb  NPOU3BOOHBIE INEMEHMAPHBIX YHKYuL U Ux KOMOUHayuil,
UCNOIL3YSI CNPABOYHBLE MATNEPUAITHL,

— UCcned08amsv 8 NPOCMENUUX CLyYasxX QYHKYUU Ha MOHOMOHHOCTb, HAXOOUMD
Haubonvlue U HauMeHbulue 3HaA4eHus QYHKYull, cmpoums epapurku MHO2OUIEHO8 U
npocmeuwux — payuoHalbHuIX — QYHKYUti ¢ UCNOIb308AHUEM  annapama
Mamemamuyecko20 aHau3a.

Pazngen 6. CtaTucruka v Teopusi BEepOSTHOCTEH, JIOTHKA U KOMOMHATOPUKA

Oo0yuaromuiicss HAYYUTCH
B noBceHeBHOI JKM3HU M MIPU M3YYE€HUH APYTUX MPeAMETOB:

— OUeHusamv U CPAGHUGAMDb 8 NPOCHIBIX CAYUAAX BEPOAMIHOCHU COObIMUIL 6
PeanvHOul HCUZHU 8 YCTI0BUAX C80E20 PECUOHA, 20P00d, NOCENKA;

— Yumame, CONOCHMIABIAMb, CPAGHUBAMDb, UHMIEPNPEMUPOBAMb 8 HPOCHIbIX
Cyuanx peaivHvle OAHHbIE PECUOHA, NPEOCMABTICHHbLE 8 8U0e MADIUY, OUAZPAMM,
2paguxoe;

— yMemb peuiamsv HECN0JMCHble 3a0auu HA NPUMEHEeHUe 3aKOHA 0O0buux
yucen 6 COUUONOZUU, CHIPAXOBGAHUU, 30PABOOXPAHEHUU, ObecnedeHuu
0e30nacHocmu HaceleHUs pecuoHd, 20p00d, NOCEIKA 8 YPe38blUAHbIX CUMYAUUAX
OOyuaromuiicst MOJY4YUT BO3MOKHOCTb HAYYUTHCH

— umems npeocmasieHue 0 OUCKPEMHbIX U HENPEPLIBHBIX CAYUAUHbIX GEIUUUHAX
U pacnpeoeneHusx, 0 He3ABUCUMOCIU CTIYYALHbIX BENUUUH,

— UMemv npeocmasieHue o0 MAMEeMAMUYECKOM ONXCUOAHUU U Oucnepcuu
CAYHUAUHBIX GETIUYUH,

— umems npeodcmasienue 0 HOPMAIbHOM PACNPeOesieHUU U NPUMEPAX HOPMAIbHO
PAcnpeoeieHHbIX CIYYAUHBIX BENUYUH,

— NOHUMAamMb Cymb 3AKOHA DONLUUX YUCET U 8bIOOPOUHO20 MemOoOd U3MEPEHUs]
8eposimHocmel,

— uMemvb npeocmasienue 00 YCI08HOU EPOSMHOCIU U O NOJHOU 8ePOSMHOCTU,
NPUMEHAMb UX 8 peleHUU 3a0ay;

— uMemv NpeocmasieHue O BaANCHLIX UYACMHbLIX 6U0AX pacnpeoeieHutl U
NPUMEHSAMb UX 8 peuleHuU 3a0ay;
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— umemv npeocmasieHue O KOpperayuu CAYYAUHBbIX GeIUYUH, O JUHEUHOU
pezpeccuu.

Pa3znea 7. TexkcToBbBIE 3a1a4H
OO0yuarouuiicsi HAYYUTCH

— pelIaTh HECIOKHbIE TEKCTOBBIC 337aUl Pa3HBIX THUIIOB;

— aHaJM3UpOBaTh YCJIOBHME 3aJaud, NpPU HEOOXOAMMOCTH CTPOUTH HJs €€
pElIeHUs] MAaTEMaTHYECKYIO MOJICIIb;

— MOHMMAThb W  MCHOJb30BaTh JUISI  peLIeHUs 3aJadyud  HHGPOPMAIIHIO,
IPEICTAaBICHHYI0O B BHUJE TEKCTOBOM W CHMBOJIbHOM 3alMCH, CXEM, TaOJIHII,
auarpaMm, TpauKoB, pUCYHKOB;

— JIEHCTBOBATH 110 AITOPUTMY, COJEPIKAIIEMYCs B YCJIOBHH 3a/1a4H;

— HCIIOJIb30BATh JIOTHYECKHUE PACCYXKICHUS MIPH PEIICHUH 3a]1a4H;

— paboTath C H30BITOYHBIMU YCIOBHMSIMHU, BbIOMpas W3 Bcell uHGOpMAINH,
JaHHBIEC, HEOOXOAUMBIC VISl PEIICHUS 3a/1a4H;

— OCYIIECTBJISITH HECIIOKHBIN Mepedop BO3MOXKHBIX PEIICHHM, BHIOMpas U3 HUX
ONITHMAJIBHOE TI0 KPUTEPHUSIM, C(HOPMYITUPOBAHHBIM B YCIIOBUH;

— aQHAIM3UPOBATh M HWHTEPIPETHPOBATH TOJYyYCHHBIE PEIICHUS B KOHTEKCTE
yCIIOBUSA 33/1a4d, BEIOMPATH PEIICHUS, HE MPOTUBOPEYAIINE KOHTEKCTY;

— pemiaTh 33Jja4M Ha pacyeT CTOMMOCTH TOKYTIOK, YCIIYT, MOE3/10K U T.I1.;

— pemiaTh HECJOXKHBIE 3aJa4yM, CBSI3AHHBIC C JIOJIEBBIM YYaCTHEM BO BJIQJICHUH
bupMoii, MpeaAnpHUITHEM, HEIBIKIMOCTBIO;

— pemath 3aJa4d Ha MPOCTHIE MPOICHTHI (CHCTEMBI CKHUIOK, KOMHUCCHH) U Ha
BBIYHMCIICHUE CIJIOKHBIX TPOIEHTOB B PA3IMYHBIX CXEMaX BKJIAJO0B, KPEIUTOB U
UTIOTEK;

— pemiaTh MPaKTUYECKHE 3aJadyM, TPEOYIOIINEe UCIOJIb30BAHUS OTPUIIATEIILHBIX
YHCEN: Ha OMpEJEICHHEe TeMIIEPaTyphl, HA ONpPEIeTICHUE MOJIOKEHUS Ha BPEMEHHOM
ocH (10 HAllIeW 3Pl U MOCIIE), HA ABMKEHUE ACHEXKHBIX CPEICTB (IPUXO/pacxon), Ha
onpeaeneHue riayOruHbl/BbICOTHI U T.I1.;

— HCIIOJIb30BaTh MOHATHE MaciiTaba Jisi HaXOKICHHUS PACCTOSHUM W JJIMH Ha
KapTaxX, IUIaHAX MECTHOCTH, IUJIaHaX IIOMEIICHWH, BBIKpOWKax, Mpu padboTe Ha
KOMIIBIOTEPE U T.II.

B noBceHeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

— peuwiamp Hecn0)CHble NPAKMUYECKUe 3a0auu, 603HUKAIOWUE 8 CUMYAUUAX
NOBCEOHEBHOIL HCUZHU 8 YCII08UAX C80€20 PeZUOHA, 20P00a, NOCENKA
OO0yuaromuiicsl MOJy4YuT BO3MOKHOCTh HAYYUTHCS |

— pewiams 3a0a4u pA3HLIX MUNOG, 6 MOM UUcle 3a0a4u NOBbIUEHHOL
mpyoHocmu,

— bIOUpPaAMb ONMUMATILHBIN MEMOO peuleHUs: 3a0ayu, paccmMampueds pasiuyHbsle
Memoobl,

— cmpoums  MOOelb  peuwleHus — 3a0ayu,  Nposooumb  OOKA3amelbHble
paccysxicoenust;

— pewams 3a0aqu, mpedyrowue nepebopa apuanmos, NposepKu YClo8ull,
86100pa ONMUMATILHO20 Pe3yTbmama,
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— QHanU3UpPO8amMs U UHMEPRPEemuposams pe3yibmamvl 6 KOHMeKcme YClo8Us.
3a0ayu, 8bIOUPaAmMb peulerus, He NPoOmueopeyaujue KOHMeKCcmy;

— nepegooumv npu peuenHuu 3a0aiu UHGopmMayuo uz oOHou gopmol 8 opyeayio,
UCNOIb3YSL NPU HEOOXOOUMOCMU CXembl, MAOIUYbl, 2pAPUKU, OUACPDAMMBL.

Pasznea 8. I'eomerpus
OO0yuaronuiicsi HAYYUTCS
B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

— COOmMHOCUMb AOCMPAKMHbIE 2e0MempudecKue NOHAMUA U Pakmol C
PEaIbHbIMU  HCUBHEHHBIMU O00beKmamMu U CUMYAUUAMU 6 YCI08UAX CBOE20
pecuona, 20pooa, nocenKa;

— UCHO1b308aMb CEOUICHEA NRPOCMPAHCHEEHHBIX 2e0MEeMPUUEcKUx uzyp ons
PeuieHus MunoevlX 3a0a4 NPAKMUUECKOZ0 COOEPHCAHUA 6 YCIOBUAX CB0E20
pecuona, 20pooa, nocenka;

— COOTHOCHTH IUIOMIAJAM TOBEPXHOCTEH TN OJWHAKOBOW (POPMBI Pa3IMIHOTO
pa3mepa;

— COOTHOCHTH 00bEMBI COCYIOB OJJUHAKOBOW (DOPMBI pa3IMIHOTO pa3Mepa;

— OlIeHUBaTh (POpMy MPaBUILHOTO MHOTOTPaHHUKA TIOCIIE€ CIMJIOB, CPE30B U T.II.
(ompenensTh KOJIMYECTBO BEPIINH, pedep U rpaHeii OJTyIeHHBIX MHOTOTPAaHHUKOB)
O0yyaromuiics MoJy4uT BO3MOKHOCTh HAYYUTHCSH |

— Onepupoeamsv NOHAMUAMU. MOUKA, NPAMAs, NJIOCKOCMb 6 NpPOCMpAHCMEe,
napanieibHOCmsy U NEPReHOUKYIAPHOCHb NPAMBIX U NIOCKOCMEll,

— npumeHAmb O/ peuleHuss 3a0ay 2eomempudeckue ¢haxmol, eciu yCl08us
npuUMeHeHUs 3a0anbl 8 sI8HOU (hopme;

— pewiams 3a0ayu HA HAXOHCOEHUE 2eOMEeMPUIEeCcKUX 8eIUdUH no oopasyam uiu
aneopumman;

— Oenlamb (8bIHOCHbLE) NIOCKUE YEPMENCU U3 PUCYHKOE 00BbEMHBIX (hucyp, 8 mom
yucie pucogams 8U0 ceepxy, COOKY, CMpouUmy CedeHusi MHO20SPAHHUKOS,

— u3eleKamv, UHMepPnpemuposams U npeodopazoevléams uxngopmayuio o
2eomempuieckux Queypax, npeocmasieHHyI0 Ha Yepmextcax;

— npumeHsAms 2eomempuyeckue Gakmoel Ol peweHuss 3a0ad, 8 MOM Uucie
npeonona2aruux HecKOJIbKO Wa208 peuleHusl,

— OnuUCHIBAMb  G3AUMHOE  DACNOJIONCEHUe  NpAMbIX U NIOCKOCcmel 8
npocmpancmee;

— ¢opmynuposams ceoticmea u npusHaxKu ueyp;

— 00Ka3vl8amMb 2eoMempuiecKue YmeepiCoOeHus,

— e1ademvb  CMAHOAPMHOU  Klaccuguxayuelu NPOCMPAHCMBEEHHBIX  pueyp
(nupamuovl, npuzmsvl, napaiierenuneosl);

— Haxoo0umsv o00vembl U NIOWAOU NOBEPXHOCMEU 2eOMempuiecKux mei C
npumeHeHuem Gopmyi;

— BbIYUCTIAMb PACCMOSHUSA U Y2Tlbl 8 NPOCMPAHCMEE.

Pa3nen 9. BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE
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OO0yuaromuiicsi NOJYYUT BO3MOKHOCTh HAYYUTHCSH

— onepupoeamsv NOHAMUAMU OeKapmosbl KOOPOUHAmMvl 6 NPOCMPAHCmEe,
8EKMOp, MOOYIb BeKMOpPA, PABEHCMEO BEKMOpO8, KOOPOUHAMbI 8eKMopd, Veol
MedHcOy 8eKMOPAMU, CKATIAAPHOE NPOU3BEOeHUe 8EKMOPO8, KOJLIUHeAPHble 8EKMOPbl,

— HaxoOoumv paccmosanue Mmedxcoy O08YMs MOUYKAMU, CYMMY GEKMOpo8 U
npousgedeHue 8eKmopa Ha  YUCLO0, Y201 MedxdcOy 8eKmOpamu, CKAJAPHOE
npousgedeHue, packiaovleams 6eKMop no 08YM HEKOJIUHEAPHbIM 8eKMOPAM,

— 3a0a8amv NIOCKOCHMb YPABHEHUEM 8 0eKapmogol cucmeme KOOPOUHam,

— pewiams npocmeliuiue 3a0auu 86e0eHuUemM 6eKmMopHo2o basuca.

Paznen 10. UcTopust MaTeMaTHKH

Oo0yuaromuiicss HAyYUTCH

— OMHCHIBATHh OTJEIbHBIC BBIJAIONIMECS PE3YJbTaThl, MOJYUYCHHBIE B XOJE
pa3BUTHSI MAaTEMATUKU KaK HAYKH;

— 3HAaThb MPUMEPHl MATEMATHYECKUX OTKPBITUA U KX aBTOPOB B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

— noOHUMamy poib mamemamukru ¢ pazeumuu Poccuu, pecuona, 2opooa
O0yyaromuiics MoJIy4uT BO3MOKHOCTh HAYYUTHCSH |

— npeocmasnams 6K1A0 8blOAIOUUXC MAMEMAMUKOE 8 PA38Umue MAmemMamuxy
U UHBIX HAYYHBIX obnacmetl,

— nOoHUMamy poib mamemamuku ¢ pazeumuu Poccuu, pecuona, copooa

Pazgen 11. MeToabl MaTeMaTHKH
Oo0yuaroumuiicss Hay4YuTCs

— TPUBOAUTH MPUMEPbl MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJIC, B TOM
YUCJIE XapaKTEePU3YIOIINX KPacOTy U COBEPIICHCTBO MPUMEHATh U3BECTHBIE METO/IbI
MIPU PEIICHUU CTaHJIAPTHBIX MaTEMAaTUUECKUX 3a]1ay;

— 3aMedaTh M  XapakTepu3oBaTb MATEMaTUYECKHUE 3aKOHOMEPHOCTH B
OKpY’KaroIIen NeHCTBUTEILHOCTH;

— OKpPY’KaIoUIEro MUpa U MPOU3BEACHUN UCKYCCTBA.

OO0yyaromuiics MOJy4YuT BO3MOKHOCTH HAYYUTHCS

— UCNONb308aMb  OCHOBHblEe  Memoobl  00KA3AmMeNbCmed,  NPOoBO0OUMb
00Ka3amenbCmeo U 8blNOHAMb ONPOBEPHCEHUE,

— NPUMEHAMb OCHOBHbIE MEMOObl peuleHUs MAmemMamuieckux 3a0auy,

— HA4  OCHOBe  MAMEMAMUYECKUX  3AKOHOMEpHOCmel 6  npupooe
Xapakmepu3zoeams Kpacomy U COEEPUIEHCHIBO OKPYINCAIouiez0 Mupa, peuoHd,
20p00a u npou3eedeHull UCKyccmeda,

— NpUMeHAmb  Npocmeluiue  NpocpamMmHvle  CpeoCcmed U JIeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbL NPU PeUleHUU MamemMamudeckux 3a0ay.
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2. Conepxanne yueOHOr0 mpeaMera

Anredpa u HaYaJIa aHAJIN3A
IToBTOpeHue. PemeHune 3amad ¢ MCIOJB30BAHUEM CBOMCTB YHCEN U CHCTEM
CUMCJIEHUS, JEIUMOCTH, JOJIEM W 4YacTeil, MPOLEHTOB, MOAyJel uucen. PemieHue
3a1a4 C  MCIOJb30BAHUEM CBOMCTB CTENIEHEM M  KOpPHEW, MHOTOYIEHOB,
npeoOpa30BaHUl MHOTOYJIEHOB H IPOOHO-PALIMOHAIIBHBIX BBIPAKEHHIA.
Pemienne 3agau ¢ MCHONB30BAHMEM TPAAYyCHOM MeEpPHI yriia. Moaynb 4uciia U €ro
CBOKCTBA.
Pemenne 3amady Ha JABMKEHUE UM COBMECTHYIO padOTy C MOMOILIBIO JIMHEWHBIX U
KBaJPAaTHbIX YpAaBHEHUHM M HMX cUCTeM. PemieHue 3amad C MOMOIIbIO YHMCIIOBBIX
HEPaBEHCTB M CHUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOM, C IPUMEHEHUEM
M300paXKEHUsI YUCIIOBBIX NPOMEXYTKOB. PeutenHue npakmuxo-opueHmupo8anHvlx
3a0au HaA  NOGMOpPEHUe C Yuemom  O0COOEHHOCMU  peZuoHa, 6K1aoa
NPOMBLUTIEHHOCHU PECUOHA 6 IKOHOMUKY CHIDAHDL.
Pemenue 3agau ¢ HCIOJNB30BAHMEM UHUCIOBBIX (YHKIMH M HMX TpadUKOB.
Hcnonp3oBaHue CBOMCTB U TpapUKOB JUHEHHBIX W KBaJAPAaTHUUHBIX (PYHKIHM,

o0OpaTHOM NTPOMOPLHOHATBHOCTH W (PYHKUIUHU yzﬁ . I'paduueckoe pemenue

YPaBHEHUH U HEPABEHCTB. Pewams npakxmuueckue 3adauu, cooepicauwjue OaHHble
Ppecuona, Cmpanvl ¢ UCNOIb308AHUEM 2PAPUKOE BYHKUUIL, YUCTOBBIX MHONCECHE
Ha KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NJIOCKOCHU.
Tpuronomerpudeckass OKpPYXHOCTb, paoduanHas Mmepa yeaa. CHUHYC, KOCHHYC,
TAHI€HC, KOMAaH2eHC TIPOU3BOJIBHOTO yriaa. (OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO W CJIEJCTBHUSI U3 HEro. 3HAYEHUS TPUTOHOMETPUYECKUX (YHKUUNA ISt
T T T T
yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (O, E Zg > pan). Popmynvl CrONHCEHUS
MPUSOHOMEMPUYECKUX — (DYVHKYULL, opMyabl  npusederus, Gopmyavl 0BOUHO2O
apeymenma.
Hymu dyHkumm, mpoMeXyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HamOombiiee u
HauMeHblliee 3HaueHue Gyuknuu. [lepuoamueckue QyHKiuu. YeTHOCTh W
He4YeTHOCTh PyHKIUM. CrodicHble QyHKYUU.
Tpuronomerpudeckue GyHKIUNA Y =COSX,Y=SINX,Yy =tgx. @yuxyus y =ctgx. CBolicTBa
U TpavKu TPUTOHOMETPUUYECKUX (DYHKIIUMA.
APKKOCHHYC, apKCHHYC, apKTaHT€HC uucia. Apkkomaneenc uucna. [lpocreiimue
TPUTOHOMETPHUYECKUE YpaBHEHUS. PellleHne TPUrOHOMETPUUYECKUX YPaBHEHHUIA.
Obpammusie mpuconHomempuyeckue @yHkyuu, ux ceovcmea u epaguxu. Pewenue
npocmetiwiux — mpuecoHomempuieckux — Hepagencms. Ipagurku  npocmeituwiux
nepuoouuecKux npoueccoe 6 Ouonocuu, IKOHOMUKe, My3vike, paouocea3u u op.
(amnaumyoa, nepuoo u m.n.) 8 yciao8uAX c60e20 20pP0oa, pecuona, CmpaHbl.
Crenenb ¢ JEUCTBUTENBHBIM [OKa3aTeleM, CBoWcTBa creneHu. [lpocreiimne
noKa3aTesibHbIe YpaBHEHHsS U HepaBeHCTBa. [loka3aTenbHas QyHKIUS U €e CBOMCTBA
u rpaduk. Pewenue 3a0au ¢ uUCnOIb306AHUEM CEOUCHE (DYHKUUIL 8 KOHMEKcme
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KOHKDEmHOU NpaKmu4eckol CUMyauuu 6 YCA08UAX C60e20 peZUuoHd, 20pooda,
CMpaHbl.

Jlorapudm uwucna, cBoiictBa Jnorapudma. Jlecsatuunbii sorapudm. Yucio e.
Hamypanvnoiti  noecapugm. IlpeobpazoBaHue JorapuPpMUUECKUX  BBIPAKCHUM.
Jlorapudmuyeckue ypaBHeHUSI U HepaBeHcTBa. Jlorapupmuueckas GyHKUIUS U ee
CBOMCTBA U TpaduK.

Crenennast pyHKIUS U €€ CBOMCTBa U Tpaduk. MppanmoHanbHble ypaBHEHUS.
Memoo unmepeanog 0ns peuieHus HepaseHCma.

Ilpeobpazosanus  epagpuxos  Gyuxkyuii: cosue 6001b KOOPOUHAMHBIX — OCel,
pacmsxcenue u - cucamue, OMPANXCEHUe OMHOCUMENTbHO KOOPOUHAMHBIX OCEl.
I'paghuueckue memoowl pewenus ypagueHull u HepageHcms. Pewenue ypagneHutl u
HEepaseHcme, CO0epHCAuUX nepemeHHyI0 no0 3SHAKOM MOOYJIA.

Cucmembl NOKA3amMeNbHbIX, 102APUPMULECKUX U UPPAYUOHANbHBIX YPAGHEHUI.
Cucmembl NOKA3AMENbHBIX, 102APUPMUYECKUX HEPABEHCMNE.

Pewenue 3adau na cocmaenenue ypasHeHUll, HEPAGEHCME UIAU UX CUCHIEM,
ORUCHIEAIOWUX PEATIbHYI0 CUMYAUUI0 UIU RPUKTAOHYIO 3A0ady 8 YC108UAX C80e20
pecuona, 20pooa, CmpaHvl, AHAIU3 NOJIYYEHHBIX Pe3YTbMAmo8.

Bzaumno oopammuvie pynkyuu. I paguxu e3aumno oopamuovlx hyukyuil.

Ypasnenus, cucmemsi ypaguenuii ¢ napamempom.

[IpousBognass ¢ynkuuu B  Touke. KacarenpHass k  rpaduky  (QyHKIHH.
I'eomerpuueckuidi. u  Qu3nyeckuii  cmbicn  npous3BoAHOW.  [Ipou3sBoaHbIE
aneMeHTapHbIX GyHKIUN. [Ipasuna ouppepenyuposarus.

Pewenue npuxknaonslx 3a0ay no o6uono2uu, usuku, Xumuu, IKOHOMUKU U OPY2UX
npeomMemos, CA3AHHBIX C UCC1E006AHUEM XAPAKMEPUCMUK NPOUECCO8 8 YC108UAX
C80€20 pecuona, 20p0oa, CmpaHbl.

Bmopas npouszeoonas, ee ceomempuueckuil u pusuyecKuil CMulCi.

[lonsitue o HenpepbBHBIX (yHKIUsAX. Touykum »dKcTpemMyma (MakcUMyMa U
mMuHumyMa). HccnegoBanue osneMeHTapHbIX GYHKIHMA Ha TOYKH JKCTpEMyMa,
HauOoJIblllee W HAaWMEHbIIIEe 3HAYEHUE C TOMOIIBI0 MPOU3BOAHOU. [locmpoenue
epagurxos @QYHKYull ¢ NOMOWBI0 NPOU3800HLIX. lIpumeneHue npouz8oOHOU nNpu
peueruu 3a0au.

ITepBooGpa3zHas. llepsoobpasnvie  s1emeHmMapHbiX  DYHKYULL. Ilnowaow
KpugoauHetinoti  mpaneyuu. Dopmyra  Hevromona-Jleiibnuya. OnpedenenHuiil
unmezpan. Bwiuucnenue niowaoeri nIoCKux ueyp u o00vemos men 8paujeHusi ¢
NOMOWbIO UHMe2pala.

I'eomerpus

[ToBropenue. Pemienune 3amady ¢ NpUMEHEHUEM CBOWCTB (UTYp Ha IIOCKOCTH.
Pewienue 3a0au npakmuuecko2o xapakmepa Ha NO6MOPEHUE 6 YCN0BUAX CE0€20
pezuona, 20pooa, Cmpanvl U 3a0a4 U3 CMENHCHLIX OUCUUNIUH HA GbIYUCIEHUE U
00Ka3amenbCmeo ¢ UCHOIb306AHUEM CEOUCHE 2e0MEMPUUECKUX uzyp.

3ajaun Ha J0Ka3aTelabCTBO M IMOCTPOECHHE KOHTpIpuMepoB. Mcmonb3oBaHue B
3aa4ax NPOCTEUIIMX JIOTMYECKMX NpaBui. PemeHue 3agad ¢ HMCHOJB30BAHUEM
TEOPEM O TPEYTOJIbHUKAX, COOTHOIIEHUH B MPSMOYTOJIBHBIX TPEYTOJbHUKAX, (DAKTOB,
CBSI3aHHBIX C YETHIPEXyrojbHUKaMH. Pemienne 3amad ¢ ucmosib3oBaHUEM (HAKTOB,
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CBSI3aHHBIX C OKPYKHOCTSIMHU. PellleHHe 3agad Ha W3MEpPEHUsS Ha IUJIOCKOCTH,
BBIUKMCIICHUE [UIMH W Iulouaae. Pewenue 3a0au ¢ nomowwlo 8eKmopos u
KOOpOUHam.

Harnsnnas crepeomerpus. @urypsl U ux uzodpaxkenus (KyO, mupamuja, mpusma).
OcHosHble nouamus cmepeomempuu u ux ceoticmea. CeueHus Kyda u Terpa’ipa.
Touka, npsiMast ¥ TJIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPEOMETPUU U CIEACTBUS
U3 HUX. B3auMHOe pacnosokeHue TMpsSIMbIX M IUIOCKOCTEH B MPOCTPAHCTBE.
[lapamienpHOCT MNPSAMBIX W IUIOCKOCTEW B mpocTpaHcTBe. 300pakeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX (UIYp Ha IUIOCKOCTU. Pewienue 3adau
NPAKMUYecKo20 Xapakmepa Ha 63aUMHOE PACHONONCEHUE NPAMbBIX U HIOCKOCH el
6 YC108UAX CB0E20 PECUOHA, 20P00A, CHIPAHbBL U 3A0aY U3 CMENHCHBIX OUCUUNTIUH HA
évluucIeHUue U 00KA3amenbCcmaeo.

Paccrostnus Mexny purypamu B mpoOCTPaHCTBE.

VYrisl B npoctpancTBe. [lepneHauKyasspHOCTb NPSAMBIX U MIJIOCKOCTEH.

[Ipoekiust ¢Gurypsl Ha TIOCKOCTh. [IpU3HAKM NEPNEHIUKYISIPHOCTH TPSIMBIX U
IJIOCKOCTEN B MpocTpaHCTBE. TeopeMa o Tpex MeprneHAnKyIsipax.

Muororpannuku. [lapamienenunen. CBoiicTBa MPSAMOYTOJIBHOIO TMapajuleienunesa.
Teopema [Mudaropa B npoctpanctse. [Ipusma u nupamuaa. [lpasuibHas nupamuna u
npaBuiibHas npusma. [Ipsmas nupamuaa. 1€MEHTBI TPU3MbI U TUPAMHUIBIL.
Pewenue 3a0au npakmuueckozo xapaKmepa 8 ycjilo6usax c60e20 pecuona, 20pood,
CMPAHbBL U 34044 U3 CMENHCHBHIX OUCUUNIUH HA 6bIUUCIEHUE U O0KA3AMeNbCmeEo ¢
UCNONIb306AHUEM CEOUCHE MHO20ZDAHHUKOG.

Tena BpamieHus: UWIUHIP, KOHYC, chepa u 1map. OCHOBHbIE CBOWCTBA MPSMOTO
KPYTOBOTO IIUJIMH/pA, MPSIMOT0O KPYyroBoro konyca. M3o06paxxeHue Tei BpallleHUsl Ha
IJIOCKOCTH. Pewienue 3a0au npakmuuecko2o Xxapakmepa 6 YClA0GUAX C60€20
pecuona, 20pooa, CMpPanvl U 3a0a4 U3 CMENCHbIX OUCUUNIUH HA GbIYUC/ICHUE U
00Ka3amebCmeo ¢ UCnOIAb308AHUEM CEOUICIME YUIUHOPA U KOHYCA.
IIpeocmasnenue 06 yceueHHoM KOHyce, ceueHusi KOHyca (napaiieibHoe 0CHO8AHUIO U
npoxoosiujee uepe3 8epPUIUHY), CedeHuss YUIUHOPA (NapaiieibHo U nepneHouKyIsipHo
ocu), ceuenus wapa. Pazeepmka yununopa u konyca.

IIpocmetiwue KomMOUHAYUU MHO202PAHHUKOG U Mel 6pAUujeHUs medxHcoy CcoOoll.
Brruucnenue 3eMeHTOB TPOCTPaHCTBEHHBIX (puryp (pedpa, 1uaroHaiu, yrisl).
[L1omane MOBEPXHOCTHM MPABWIBHOW MNUPAMUIbl W MNpsiMOW mpu3Mbl. [Liomans
MMOBEPXHOCTH MPSIMOT0 KPYTrOBOI'O HIMJIUHJIPA, IPSMOTO KPYTrOBOTO KOHYCA M IIapa.
[Tonsatue 06 obbeme. OOBEeM mMuUpaMUIbl U KOHYcCa, IPU3MbI U uiuHapa. O0beMm
mapa. Pewenue 3a0au npaxmuuecko2o xapakmepa 6 yCl08UAX C80€20 PEcUOHA,
20poda, cmpanvl U 340a4 U3 CMENCHBIX OUCUUNIUH HA GbIYUC/ICHUE U
00Ka3amenbCmeo ¢ UCnOAb306AHUEM CEOUCME mell U NOBEPXHOCENl 6DAUEHUS.
lloooouvie mena 6 npocmpancmee. COOTHOLIEHUS  MEXIY  IUIOLIAASMU
ITOBEPXHOCTEH 1 00beMaMH MTOJOOHBIX TEI.

Jleudsicenus 6 npocmpancmee: napaniienbHulli NEPeHoOC, YEeHMPANbHAs CUMMEMPUs,
cUMMempus.  OmMHOCUmMenbHo  naockocmu, noeopom. Ceoticmea  0BUMICEHUL.
Ilpumenenue osusicenuil npu pewieHuu 3a0ay.

BekTopsl 1 koopaMHaTHl B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXEHHUE BEKTOpA Ha
YUCJIO0, Yrojl Mexay Bekropamu. KoimuHeapHble W KOMIUIAaHAPHBIE BEKTOPHI.
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CkansapHnoe npouzeedenue eekmopos. Teopema o paznodicenuu 6eKmopa no mpem
HexomnianapHvim eéekmopam. CransapHoe npouszgeoenue 8eKmopos 8 KOOPOUHAMAX.
Ilpumenenue 6exmopos npu peuieHuu 3a0a4 HA HAXONHCOeHUe pPACcCMOSHUL, ONUH,
niowaoeti u ob6vemos. Pewienue 3a0au npakmuueckozo xapakmepa 6 ycCl08UAX
c60€20 pecuona, 20p00a, CMPAaHvl U 340a4 U3 CMENHCHHIX OUCUUNIUH HA
6bluUCTIEHUE U O0OKA3AMENbCME0 C UCNOIb308AHUEM 6EKMOPOE U KOOPOUHAM .
Ypasnenue nnockocmu 6 npocmpancmee. Ypaemnenue cgepvl 8 npocmpancmee.
Dopmyna 015 8bIYUCICHUS PACCNOAHUSA MENCOY MOUKAMU 8 NPOCPAHCMEGE.

BeposiTHocTh U cTaTucTUKA. PadoTa ¢ JaHHBIMEI

[ToBTopenue. Pemienne 3amad Ha TabmuuHOe M Tpaduyueckoe NpeacTaBICHHUE
JNaHHBbIX. AHanu3 conocmaenenue, CcpagHeHue, UHMeEPNPeMauus peanbHbvIX
OGHHBIX PEZUOHA, NPEOCMABIEHHBIX 6 8UOe MADIUY, OUAZPAMM, 2DAPUKOE.

. Pewenue 3a0au nHa npumeHneHue cmamucmuyecKux Memooos 011 aHAIu3a
Xapakmepucmuk COUUAIbHOU U IKOHOMUYECKOU 0eAmeIbHOCMU pecuoHa u
CMPAHbL 8 UEI0M.

Pewenue 3a0au na eviuucienue u OUEHKY 6E€pPOAMHOCMU COObIMUIL 6 PeanbHOll
HCU3HU 8 YCIOBUAX C80E20 PEZUOHA, 20P00a, CHIPDAHDL.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas:

—  BLINOJAHAMbL O€UCMBUS C YUCIOBbIMU OAHHLIMU npu peueruu 3a0au npakmuiyeckozco
xapakmepa, Heobxooumble 6 peaﬂbHOﬁ HCU3HU 6 YCIIOBUAX CB0€20 pelUOHd, ZOPOC)CI, nocejka u
361061’{ Uz pasiudHvlx 06]16107’]’1812 3HCZHM1/7, UCnoNb3yA npu H€06XO0MMOCI’I’ZM Cnpaeo4Hble mamepudaibl U
sblyuciaumeslbHole yCWlpOZZCWlG(l,'

— OyeHuesanib, cpasHuedmsp U UCNONIb306aMb nNpu peuteHuu npaKkmudecKux sadaq qucioesnsle
SHAYEHUS PEAIbHbIX 6€NIUYUH 8 YCIOBUAX C680€20 PECUOHA, zopoda, nocejika u 3adat¢ U3 pasiuvdHblx
obnacmeu 3HCIHMMV, KOHKpEemHble YUC/o6ble XaApAKMeEPUCmMUKU 00beKmos OKpyotcarnuweco mupa.
ucnonvzoeams YpAdeHEHUs U HepaseHcmed a]lﬂ nocmpoernus u uccxzedoeamm npocmeﬁmux
mamemamu4yeckux mooeel PEAIbHbIX cumyauuﬁ unu npumadﬁbzx 3a0a4 8 YCaosusix ceoeco
pe2uona, 20pooa, nocenKa,

— yMemb UHMEPnpemuposams HNOJYYEHHbIU NpU peueHuu YpPAasHeHus, Hepasencmea uiu
cucmemvl pe3yibmam, OYEHUBAmMsb e20 Npasoonododbue 6 KOHmeKCme 3A0AHHOU peanbHOU
cumyayuu uiu npumadﬁod 3a0aqu 6 YCIIOBUAX C680€20 pecUuOHd, ZOPOOCZ, nocejikd.

— OyeHusantb U CpasHusanltb 6 NPOCMsblX CJAy4dsix 6eposAsmHoCcmu cobbimuti 6p€a]leOIZ HCUBHU
6 YCII0OBUAX C60€20 pecuoHrda, zopoda, nocejika,

— dumams, conocmaeiims, Cpad6HUBAMb, UHMepnpemuposantb 6 npocnisvlx Cay4daix pedjlbHble
Oanmble pecuoHa, npedcmasienHvle 8 gude maoauy, OUazpamm, epaguros.

— ymenb peulanib HeCJl024CHble 3a0a4u Ha NpUMEHEHUEe 3aKOHA OobUUX Yucen 6 coyuoJjiocuu,
cmpaxoeaHuu, 30pa600xpaHeHuu, obecneuenuu 0Oe30nACHOCMU HACeNeHUS peCUOHA, ZOPOOCZ,
nocejika 6 '-tp€36’blllalele cumyayusix.

B nosceonesnoii orcusnu u npu uzyyeHuu Opyeux npeomemos.

—  COOTHOCUTH aOCTpPaKTHBIC T'C€OMETPHUYCCKUE TIOHATUS M (PAKTHI C peEaNbHBIMUA JKA3HEHHBIMH OOBEKTAMH U
CUTYaIUsIMH B YCIIOBUSAX CBOETO PErMOHa, ropoa, MOCesKa;

—  HCIMOJIb30BATh CBOWCTBA MPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (DUTYD IS PEIICHUS TUTIOBBIX 337124 MPAKTHYECKOTO
COJICpIKaHHUs B YCJIOBHUSIX CBOGTO PErHOHa, TOpO/Ia, MOCeIKa;

30



Iloozomoeka k ghopmuposanuio OK u IIK

OK 1. Buibupams cnocobul pewenus 3a0a4 npogheccuonanibHoll 0esimeibHOCh.

OK 2. OcymuiecTBisaTh MOUCK U HUCHOJB30BaHWE HH(MOpMAIMK, HEOOXOaUMOM i 3P PeKTUBHOTO
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, IPOPECCUOHATIBHOIO U IMYHOCTHOI'O PA3BUTH.

OK 3 [InanupoBaTh M peain30BBIBATH COOCTBEHHOE IPO(ECCUOHATILHOE U JINYHOCTHOE Pa3BHUTHE.
OK 4 Pa0oraTh B KOJUIEKTUBE U KOMaHJIE.

OK 5. Hcnonb3oBath MH(GOPMAIMOHHO-KOMMYHHMKAIIMOHHBIE TEXHOJOTHMH B MPOGECCHOHATHHON
JESTEIIBHOCTH.

OK 6. IlposBiasaTh TIpaKAaHCKO-NIATPUOTHYECKYIO IIO3MIIMI0, JIEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHHE HAa OCHOBE TPAAMIIMOHHBIX OOIIEYETOBEYECKHUX LIEHHOCTEH, B TOM YHUCIIE C y4ETOM
rapMOHM3ALUM MEXKHALMOHAIBHBIX W MEXPEIUTHO3HbIX OTHOLIEHUM, NPUMEHSATh CTaHIAPThI
aHTUKOPPYOLIMOHHOI'O MIOBEAEHUS.

OK 7. ConeiicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH Cpelibl, PeCypco COepPEeKEHHIO, TPUMEHS T
3HaHUs 00 N3MEHEHHUH KJIMMaTa, IPUHLUIIBI OEpPEeKIMBOr0O NMPOU3BOACTBA, 3(h(PEeKTUBHO
J€MCTBOBAThH B YPE3BBIYANHBIX CUTYALIHSX.

I1K 1.4. PazpaOaTbIiBaTh ¥ BHEAPATH YIPABISIONIME IPOrpaMMbl 00pabOTKHU AeTaieH.

IIK 1.5. Hcnonb3oBaThb CHCTEMBI aBTOMATU3HMPOBAHHOTO IPOEKTUPOBAHUS TEXHOJOTHUYECKHUX
MPOIIECCOB 00PAOOTKH JIETaNICH. .

I1K 3.1. YuacTBOBaTh B peanu3alii TEXHOJOTHYECKOIO MIPOLIECCa 10 U3TOTOBJICHUIO JIETaJIEH.

1.4 Kosin4ecTBO 4acOB HA OCBOEHME NMPOTrPAMMBbI IMCUMILINHBI:
O0wem obpa3oBaTenbHOI Harpy3ku cryneHTa- 291 gac
Yacts nporpammbi-40 yacoB peanusyercs B (popMe NPaKTHUECKONW MOJTOTOBKU U
BKJIIOYAET:
Jlexuuii-179 gacos;
JlaGopaTopHbix pabot-0 4acos,
[TpakTHyeckux 3aHsATUI-54 yaca
O0beM Harpy3Ku CTy/I€HTa BO B3aUMOJICHCTBUY C TIperoaBaTeneM-273 yaca
B TOM YHUCIIE:
00s13aTeIbHON ayTUTOPHOM yueOHo# Harpy3ku 179 gaca;
MIPaKTUYECKUX 3aHATUI 94 vaca
BreaynuTopHOW caMOCTOSITEIBHOM pabOTHI
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIIUILINHBI

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

Buna yueOHoii padoThl

Oovem uacoe

O0beM 00pa3oBaTeJIbHON HATPY3KH 273
O0beM HArpy3KH CTYJIE€HTA BO B3aMMO/IeiiCTBMY C NIpenofaBaresieM 179
B TOM YHUCIJIE:

[IpakTUyeckas moAroTOBKa 40
JlaGopaTopHbie pabOThI 54

CamocTtosTenpHas pabora o0ydaromerocs(Bcero)

B tom uuce:

-BHEAYIUTOPHAsI CcaMoOCTOsATeNbHAs paboTa (MOArOTOBKA COOOIIECHUH,
Npe3CHTAIMd, peIIeHHe 3ajJa4, 3alloJHCHHE TaOluI, pa3paboTka
WHIMBUIYAIbHBIX IPOCKTOB)

Ipomesicymounas ammecmayus 6 popme sx3amena(koncyromayuti-18,
Dkzamen-6u)
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2.2 TemaTn4yeckni IIaH U coaepxxanue yueOHou nucuuniaunubl O/I1.01 «kMamemamuka: anzedopa u Havyana anaiusda; 2e0Mempusi»

HaumeHnoBanme Coaep:xkaHue y4eOHOTro MaTepuaa, JjabopaTopHbie padoThl M MPAKTHYECKHE 3aHATHS, O0bém Konbl
pa3aesioB U TeM caMoCTosITeJIbHAsI padoTa 00y4arIMuXCs 4acoB oomux
KoMIIeTe
HIUHA 1
JHYHOCT
HBIX,
MeTranpe
JMETHBIX
pe3yibTa
TOB,
¢popmupo
BaHHUIO
KOTOPBIX
crnocoocT
ByeT
3JIEMEHT
nporpam
MBI
Aareopa Paznes 1 DJIeMEHTbI TEOPUHU MHOKECTB U MATEMATHYECKOH JIOTUKHU 8 4
MoBTOpEHME. Pemenne 3amad ¢ MCITONB30BAHWEM CBOMCTB YHCEII W CHUCTEM CUMCICHUS,JIETUMOCTH, HOJEH M 2 OK 2
yacteid. [IporieHToB, ApoOHO-pAIIMOHATIEHBIX BRIPAKEHUN.
9J1eMeHThI TeopHuH | DIEMEHThl TEOPUHM MHOXKECTB(KOHEYHOE MHOXECTBO, YHCIIOBBIE MHOXKECTBAa KOOPJIUHATHOMN
MHOKECTB npsIMOM, TiepecevyeHrne U o0beInHEeHne2 MHOXKECTB, Tpadudeckoe Mpe/CTaBICHHEe MHOXKECTB Ha 6
KOOPJIMHATHOMU IIPSIMOM.
Pa3nen 2 Uncisia v BoIpakeHUs 37
IlonsiTue o0 yucae Conep:xxanue yueOHOro MaTepuaJia 6
1 | Llenble u panrioHaTbHBIE YHCTA.
2 | PanoHanpHBIE YnCIIA.
3 | JleiicTBHTEIbHBIC YHCIIA. 2
4 | PannoHagbHBIE U JEHCTBUTEILHBIE YHCIA.
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5 | JleiicTBUTENbHBIC YUCIA U ACHCTBUS HAJl HUMH.

6 | [IpubGmmxennsie Berurcienus. [lorpemrHocru.

7 | KoMIuIeKCHBIE YHCIIa U IEUCTBUS HA YUCIAMU.

HpaKTI/l‘leCKaﬂ noaAroToBKa:
-l'lpl/lﬁ.]'ll/l)KeHHLIe BbBIYUC/ICHUA B npmbeccnn

CamocrosiTesibHAasi padoTa 00y4a0ImMxcst

Kopuu, crenenu u
Jorapupmaol.

Coaep:xanue yueOHOT0 MaTepHuaJia

KopHu HaTypanbHON CTENIEHU U3 YUCIIA U UX CBOMCTBA.

CreneHs ¢ PadrOHAJIbHBIM ITOKA3aTCJIICM U UX CBOMCTBA.

Crenens ¢ I[GflCTBHTGJH:HBIM IIOKa3aTcCICM.

OcHoOBHOE J'IOFapI/I(bMI/I‘leCKOC TOXICCTBO.

JlecTHUHBIE U HATYypaJIbHBIC JIOTaPH(MBI.

[IpaBuna neicTBuii ¢ jorapudmamu.

Ilepexo1 K HOBOMY OCHOBAHHIO.

O NOOOTA|WIN -

[IpeoOpa3oBaHus palMOHANBHBIX, HWPPAMOHATBHBIX, CTEMEHHBIX, II0KA3aTCIbHBIX W
Jorapu(MUUECKUX BbIPAKCHHIH.

9 | IlpeoGpazoBanue J0rapuMHUIECKUX BHIPAKECHUI.

21

OK3
JIP 3
IIK 2

IIpakTnyeckasi HOArOTOBKA

IIpakTH4eckue 3aHATHSA

[Tpaktuyeckas paboraNel «Apupmernueckue 1eiCTBUS Hal YUCTAMI.

[TpakTnueckass paboralNe2: «HaxokaeHue NMpUOIMKEHHBIX 3HAYEHWH BENIWYUH U MOTPEUIHOCTH
BBIYMCIICHH.)

[TpakTrueckas padotaNe3: «BrlunciieHue U cpaBHEHUE KOPHEH.»

[Tpaktuyeckas pabora Ne4 «PemieHue noka3aTeabHbIX YpaBHEHUH. »

[TpakTueckas pabota Ne5 «Pemnenue gorapuMUUecKux ypaBHEHHI».

CamocrosiTeibHas padoTa 00y4yaommxcst

Paspnen 3. YpaBHeHus1 M HepaBeHCTBA.

30

OcHOBHBIE MOHATUSA

Conep:kanue y4eOHOIro MaTepuaa

— JMHEWHBIC YPaBHEHUS U HEPABCHCTBA, KBA/IPATHBIC YpaBHEHMS,

— pemeHue JorapupMUIecKux ypaBHeHui Buaa 10g, (bx + ¢) = d u npocreiimue
HepaBeHCTBa Buja 10g.x<d;

— pelIeHHE [OKAa3aTeNbHBIX ypaBHeHmil, Buma a> = d  (rze d MOXKHO

JIP 4
I1K 3
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Paznen 4. ®ynkuuu
OoOpaTnbie pyHKIMH.
CreneHHble,
NMOKAa3aTeJIbHbIE,
Jorapupmuyeckue u
TPUTOHOMETPHYEeCKHUe
(pynkuum, odopaTHbie
TPUTOHOMETPHYECKUM

NPEJACTaBUTh B BHJEC CTEICHH C OCHOBAaHHEM @) M MPOCTEHINNE HEPaBEHCTBA BHJA
a’<d (rme d MOXHO HpECTABUTE B BUJE CTEIEHH C OCHOBAHUEM a);

— TpUMEPBI KOPHEH MPOCTEHIIEero TPUrOHOMETPHUECKOTO YPaBHEHUS BHUIA: SINX
= a, C0S X = a, tgx = a,Cctgx = a, rue a — TabJMYHOEe 3HAYEHHE COOTBETCTBYIOIICH
TPUTOHOMETPUYECKOM (DYHKIIHH.

—  UCNOIb308AMb MEMOO UHMEPBALO8 OJisl PEULeHUSl HePABECHCME,

— UCnONBL308amMb 2paguuecKkull Memoo OJisk NPUOTUNCEHHO20 PEUEHUsl YPAGHEHUTL
U HepageHcms,

— U300padcamv Ha MPUSOHOMEMPUUECKOU OKPYICHOCIU MHONCECMEO DeuleHUll
RPOCMENUUUX MPULOHOMEMPUYECKUX VPABHEHUT U HePABCHCME,

— BBINONHAMbL OMOOP KOPHEU VPABHEHUNl UM PEeUleHUull HepaseHcms 6
CcOOmeemcmeaul ¢ OONOIHUMENIbHBIMU YCAOBUAMU U O2PAHUYCHUSMU.

IIpakTH4Yeckas MOAroOTOBKA

IIpakTH4yeckue 3aHATHS

[TpakTrueckas padotaNe6 «PaguaHHbI METOJ U3MEPEHHUS YTIIOBY

[Tpaktnyeckas pabora Ne7 «OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA»

ITpakTnueckast pabota Ne§ «IIpocreiimne TpUroHOMeTpUYECKUEe ypaBHEHUS 1 HEPABEHCTBA »

CamocrosiTeibHas padoTa 00y4yaommxcst
Pemenne IMPAKTUYCCKUX 3aaa4 Ha COCTABJICHUC ypaBHeHI/H\/'I (BKOHOMI/IT-IGCKI/IX, XUMHUYCCKUX,

bu3nIeCKuX)

CoAcpiKaHue yqeﬁﬂoro MaTepuaJia

10
12

44

ApryMeHT u 3HaueHue QyHKINH, 00JIaCTh OMPEACIICHUS U MHOKECTBO
3HauYeHUN (PyHKIHH,

Bo3spacranue, u yObIBaHWE HA YHCIIOBOM MPOMEXKYTKE, rpaduK PyHKIUH,
HYJIH, IPOMEKYTKH 3HAKOMOCTOSTHCTBA. Hambonpiee 1 HanMeHsbIlee 3HaUeHHE
¢yukuuu. [Mepuonnueckue yHkimu. YeTHOCTh U HEYETHOCTH (PYHKIUH.
Cnooicnvie Qhynkyuu.

Tpuronomerpruueckue GyHKIIMU Y =COSX, Y =SIiNX, Yy =tgX. @yuxyus y = ctgx .
CaoiicTBa 1 rpadKi TPUTOHOMETPUYECKUX (PYHKITUH.

APKKOCHHYC, apKCUHYC, apKTaHT€HC YKcia. Apkkomaneenc yucaa. llpocreiiiine
TPUTOHOMETPUUYECKHE YpaBHEHUs. Pellienne TpuroHoMeTpruIecKiX ypaBHEHUH.

18

MIIP
IIK 2

1
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Obpamuvie mpuecoHomempuieckue QyHKyuU, ux ceoticmea u epaguxu. Pewenue
npoCmetuiux mpueoKux HepaseHcms.

IIpakTu4yeckasi NOArOTOBKA

IIpakTnyeckune 3aHATHSA

[IpakTrueckas padota Ne9 » [IpumMepsl 3aBUCUMOCTEH MEXIy TEPEMEHHBIMU B PEaTbHBIX
IIpoLecCax U3 CMEXHBIX TUCLUIUINH.

[Tpaktrueckas padota Nel0 «MccnenoBanue GyHKIIH.

[Ipaktuyeckas padora Nell «Iloka3aTenbHble, JorapupMUUIECKUE U TPUTOHOMETPUIECKHE
YpaBHEHUS U HEPABEHCTBA

CamocrosiTenbHble padOTHI:

[ToaroroBka pedepaToB MO UCCIETOBAHUIO U MOCTPOSHUIO TpaduKOB (HYHKIUI
(TPUrOHOMETPUYECKHUX, OOPATHBIX TPUTOHOMETPUUYECKUM, JIOTAPUPMUUECKUX, TOKA3aTEIbHbIX )

20

CamocrosrenbHas pabota 00y4aronmxcs
Pemrenne npukiragHbIX 33724 C TEOMETPUIECKOI HHTEpIIpEeTaieid, peeparsl Mo UCTOPHU
MaTEMaTUKU, MHMBUyaJIbHbIE IPOEKTHI C IPE3CHTALMSIMH.

Pa3zpen 5.Hauajia MaTeMaTH4e€CKOIr0 aHAJIHN3A

46

IHocaexoBaTe/IbHOCTH.
IIpousBoanas.
IlepBooOpa3nas n
HHTErpai

Conep:xanue yueOHOro MaTepuaJia

30

1 Crnioco0bl 3a/1aHus M CBOWCTBA YHCIIOBBIX MOcieoBaTenbHoCcTed. CyMMHUpOBaHUE
10CJIe/I0BATEIbHOCTEH.

2 [ToHsiTHE O MPON3BOAHON (PYHKIIMH, €€ T€OMETPUUYECKUN U PU3NUECKHUI CMBICIIBI.

w

VYpaBHeHHe KacaTenbHOU K TpaguKy ¢pyHKIMU. [Ipou3BOJHBIE CyMMBI, Pa3HOCTH,
MIPOU3BEICHNUS, YACTHOTO.

ITpumMeHeHre TPOM3BOIHON K UCCIIEIOBAaHUIO (DYHKITHH.

Bropas npousBoiHasi, ee reoMeTpruuecKuil 1 GU3NYECKUN CMBICI.

Haxoxaenne ckopocTu ams mpoiiecca, 3aqaHHoro popmynoi u rpadukom.

IlepBooOpasHas M MHTErpall.

O N0

[IpuMeps! nenoab30BaHNS MPOU3BOIHOM JJI HAXO0KICHNS HAWTYYIIErO PEIICHUST B
IIPUKJIAHBIX 3a]1a4ax.

9 [IpumeneHne onpeneneHHOro HHTerpaia A HaX0KISHHS TUIOIIAIN KPUBOJIMHEMHOMN
TpareLuuu.

10 | ®opmyna Hetorona—1JleitOHma.

OK 2
IIK 3

36




IIpakTHyeckas NOAroTOBKA

I[pakTuyeckune 3aHATHS

[Tpaktuyeckas padorta Ne 12 YucnoBas mocinenoBaTeIbHOCTh U CIIOCOOBI €€ 3aJaHHs.
[Tpaktrueckas pabdora Ne 13 IIpaBuna u dopmynsl nuddepeHIIpoBaHms

[Ipaktuyeckas pabora Ne 14 Muterpan u nepBoodpasnas. Teopema HproTona-Jleiibauna.

10

CamocTrosiTesqibHasi padoTa 00yYarOIMXxcst

Pasznea Ne7 TekcroBbIe
3aa9n

— pelIaTh HECIIOKHbIE TEKCTOBBIE 3a/1a4i PA3HBIX TUIIOB;

— QaHANM3MUpOBaTh YCIOBHUE 3aJayd, IOpU HEOOXOAMMOCTH CTPOUTH MJii €€ pELICHUS
MaTEMaTUYECKY0 MOJEIb;

— TIOHUMAaTh M MCHOJb30BaTh JJIS PELICHUs 33aJaud UH(OpMalLMIO, MPEACTABICHHYIO B BUIE
TEKCTOBOM M CUMBOJIBHOM 3aIiCH, CXeM, TaOJIHII, TUarpaMM, rpaukoB, puCyHKOB;

— JCUCTBOBATH I10 AJITOPUTMY, COAEPKALLEMYCS B YCIOBUH 3aa4H;
UCIIOJIB30BATh JJOTMYECKUE PACCYKICHUs IIPU PELLICHUH 3a1a4H,

10

Pa3nea 8. I'eomerpus

80

IIpsiMble ¥ MJI0CKOCTH B
NPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

BzaumHuoe PACIOJIOKCHUC TIPAMBIX B IIPOCTPAHCTBC.

[TapannenbHOCTh NPSMOM U MIIOCKOCTH.

ITapaymienbHOCTh IIIOCKOCTEN.

[lepneHMKyISIpPHOCTD NPSIMOM U TUIOCKOCTH.

[TepneHquKynsp ¥ HaKJIOHHAs. [IByrpaHHBIN YTOJL

[lepneHuKyIsIpHOCTh JBYX INIOCKOCTEMN.

~NOOIHAWIN|EF-

["'eomeTpuyeckre MpeoOpa3oBaHus MPOCTPAHCTBA.

10

IIpakTnyeckasi HOArOTOBKA
IIpakTnyeckue 3aHsATHS

CamocTtosiTeibHasA padoTa 00y4yarommxcst

MHororpaHHuKu

Conep:xanue yueOHOro MaTepuaJia

1 | IlonsiTie MHOTOTpAHHUKA.

ITpusma. Ilpsimast 1 HaKJIOHHAs! IPU3MA.

2
3 | [IpaBunbHas mpHu3Ma.
4 | Tlapannenenunen. Ky6.

14

MIIP 2

MIIP 3

OK 2
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5 [Tupamupa. Buasl nupamus..

6 | Ceuenus Ky0a, IpU3MBbI, TUPAMUJIBI.

7 | IlpaBuibHBIE MHOTOTPAHHUKH.

IIpakTnyeckasi NOArOTOBKA
IlpakTHyeckne 3aHATHSA

CamocrosiTesibHasi padoTa 00y4ar0IMXcst

Tesia ¥ IOBEPXHOCTH Coaep:xxanue yueOHOro MaTepHaJia 10
Bpatietust. 1 | IlununHzap v ero BUJBL

2 | Konyc. YceueHHbIH KOHYC.

3 | [lonarue nmoBepxuocTu. Pemenue 3anauq.

4 | [llap u cdepa, UX CEYCHUS.

5 | KacarenpHas miockocTs K cepe.

IIpakTHyeckue 3aHATHS -

CamocrosiTeibHasA padoTa 00y4yaommxcst -
HN3mepenus B Coaep:xanue yueOHOro MaTepuaJia 12
reomMerpuu. 1 | OO6bemM 1 ero u3MepeHue.

2 | UnTterpanbHas ¢popmyna o0bema.

3 | @opmynbl 06beMa KyOa, IPSIMOYTOJIBHOTO Napajulesenunesa,

4 | O0beM Npu3MBbl, IJIMHAPA.

5 | @opmynbl 06beMa MUPaMUIbl M KOHYCA.

6 | @opmMyIsl TUIOMIAM MOBEPXHOCTEH IIMIIMH/IPA U KOHYCA.

7 ®opmyiel 00beMa MIapa U IIIOIMAAN ChEpBI.

8 | IlogoGwue Teu.

9 | OTHomeHus niouiaieil moBepXHOCTe 1 00bEMOB OJJOOHBIX TeEIl.

[TpakTHyeckas moAroToBKa 4

[TpakTrdyeckne 3aHsATH 6-

[Tpaktuyeckas padora Nel5-20 Beruncienne 00beMOB MHOTOTPAaHHUKOB U Tell BPAIIEHUSI.

CamocTrosiTeibHAas padoTa 00y4yaommxcst -
Koopaunartel u BekTopbl | Coaep:kanue y4eOHOro MmarepuaJia 10

1 | [IpsmoyronbHas (nexkapToBa) cucteMa KOOPAMHAT B IPOCTPAHCTRE.

2 | YpaBHeHus cepsl,

3 | Bekropel. Mogayne. PaBeHCTBO.

OK 1
I1K 2

MIIP 3
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4 | JleficTBUS HaJl BEKTOPaMH.

5 | CkanspHoe npousBeqenue sektopoB. Konrponpnas pabora. Pemenue 3anau.

IIpakTH4eckasi NOATOTOBKA

IIpakTnyeckue 3aHsATHS

[TpakTuyeckas padora Ne21 Pemenue 3agau.

[TpakTnueckas padora Ne 22 BeryucieHue 3J1€MEHTOB MHOTOIPAHHUKOB.

[Tpaktuyeckas paborta Ne 23 BeruuciieHue 3JI€MEHTOB Tell BPaIICHUSI.

[Tpaktnueckas pabora Ne 24 BeruumcieHue miomiajaei MHOTOTPaHHUKOB.

[TpakTtuyeckas pabota Ne 25 BekTopsl Ha MIOCKOCTH U B IPOCTPAHCTBE.

CamocTtosTenbHbIe padOTHI:

Bueayauropnas paboTa o HHAUBUAYAJIbHBIM IIPOEKTaM (M3TOTOBJIEHUE CTEPEOMETPUUECKUX
MoJieJIe, peleHue 3a7a4 M0 BBIYMCICHUIO TUIOMIA el TOBEPXHOCTEN U 00 EMOB U3TOTOBIIEHHBIX
MO/I€JI€H, BBIIIOJHEHNE SKOHOMHUECKHUX PacueToB U 3aTpaT Ha BBIIOJHEHUE POEKTOB)

Pa3nea Ne9 BepositTHOoCTh
M cTaTHcTHKA. Padora ¢
JAHHBIMH.

Paszpnen Nel0 Ucropus
MareMaTHKH

Cooepotcanue yueonozo mamepuana:
Ananu3z conocmaenenue, CpasHenue, UHMEPNPEMAayUA PeanbHbIX OAHHBIX PECUOHA,
npeocmasieHHbIX 6 eude maodnuy, ouazpamm, zpaguxos. Pewenue 3a0au ¢c npumenenuem
Komounamopuxu. Pewienue 3a0au na sviuucinenue 6epoamuocmeii He3a8UCUMbBIX COObIMUIL,
npumenenue Gopmynst cnoxicenusn eepoamuocmeil. Peuenue 3adau ¢ npumenenuem ouazpamm
Diinepa, oepesa gepoamnocmeit, popmynvt bepuynnu.
Yecnosnaa eepoamnocme. Ilpasuno ymnoscenun eepoamuocmeii. @opmyna noanou
6epoamHocmu.
Juckpemnule cayuaitnvie genuuunsl u pacnpeoenenusn. Hezagucumuole ciyuaiinoie genuuunl.
Pacnpedenenue cymmot u npousee0eHun He3a6UCUMBIX CAYUAUHbIX ¢enuyun. Pewwenue 3a0au
Ha eblYUCTIeHUE U OUEHKY 6EPOAMHOCHIU COObIMUTL 8 PeabHOU HCUZHU 8 YCTIOGUAX C80€20
pecuona, 20pooa, cCmpatbl.
Ilpakmuueckan noozomoexa: Beluucnenue eepoamnocmu no npogheccuu
Ilpakmuueckue padomot.

Cooepotcanue yuednozo mamepuana:

— ONUCBHIBATH OT/eJbHbIe BbIIAKIIHECH Pe3yJbTaThl, MOJy4eHHbIE B X01€e Pa3BUTHS
MATEeMATHKHU KaK HAYKH;

— 3HATh NPUMEPbl MATEMATHYECKHUX OTKPBHITHI U UX ABTOPOB B CBSI3H C 0T€4eCTBEHHOI
U BCEMHPHOM MCTOpPHEH;
nonumamse ponv mamemamuxu é pazeumuu Poccuu
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Paznea Nell Metoanl

— Codepycanue yuebHo020 Mmamepuana: TPUBOAUTH  NPUMEPHl  MATEMAaTHYCCKHX

MAaTEeMATHKH 3aKOHOMEPHOCTEH B MPHUPOAE, B TOM YHCIE XapaKTEPU3YIOMIMX KPacoTy U COBEPIICHCTBO 2
MIPUMEHSATH U3BECTHBIE METO/IbI MPU PEIICHUHU CTaHIAPTHBIX MaTEeMAaTHYECKUX 3a/1a4;
— 3amMedaTh M XapaKTepU30BaTh MATEMAaTHYCCKUE 3aKOHOMEPHOCTH B OKPYXKaloOIIeH
JIEHCTBUTEIILHOCTH,
Bcero: 273
IIpomexyTounas arrecranus 18-Ix3amen-6 291

Jlj1g XapaKTepUCTUKU YPOBHSI OCBOCHMSI yU€OHOT0 MaTepHalla UCIOIb3YIOTCS ClIeAyolue 0003HAUEeHUS:

1. — o3HaKOMUTENBbHBIN (Y3HABaHUE paHEE U3YUYEHHBIX OOBEKTOB, CBOWUCTB);

2. — peNpOAYKTUBHBIN (BBITIOJTHEHUE IEATEILHOCTH 110 00pa3Iily, HHCTPYKIIUHU HIIH ITOJT PYKOBOZCTBOM)

3. — IPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIBHOE BBHIIIOJIHEHUE IEATENIbHOCTH, pellieHre TPOOIeMHBIX 3a1a4)
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3 YCJOBUS PEATIN3ALINUA TPOT'PAMMBI JUCHUITIJIMHBI

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00ecreYeHn o

Peanu3arus mporpaMMbl JUCIUILTAHBI TPOBOIUTCS B KAOMHETE «MaTeMaTHKa.

O6opynoBanue y4eOHOTO KaOMHETA:

- paboune MecTa AJisi 00yJaroIuXcs, CTYIEHTOB U NPETMOAaBaTeNs, ayAUTOPHAs J10CKa;

- KOMIUICKT y4eOHO-METOJINYECKON MOKyMEHTAIuu (y4eOHUKU M ydeOHBbIE MOCOOMS, KapTOYKHU-
3a/laHusl, KOMIUICKTHI TECTOBBIX 3aJaHHN, AJIEKTPOHHAS CIPABOYHO-ydeOHAs JIMTEparypa,
MYJIbTHMEIMIHBIC 00yUYaIONIHe IPOTPaMMBI);

~ HArJBIIHBIC TOCOOUS (CXEMbI, TaOJIMIIBI, H300pa3UTEIbHbIC U HATYPATIbHBIC TOCOOHS);

- ABTOPCKHH KOMIUIEKT KOMITBIOTEPHBIX MPE3CHTAIINH.

TexHuueckue cpencTBa 0OydeHus:

- KOMIIBIOTEP, MPOrPAMMHOE 00eCIIeYeHUE 00IIEero Ha3HAYCHUS;

3.2 UndopmanuonHoe odecriedeHne 00yueHust
Ilepeyenb yueOHbIX M3aaHNi, UHTEpHET-pecypcoB, JONOJIHUTEIbHON JTUTEPATYPHI
OCHOBHBIE HICTOYHUKH:
JJist cTyaeHToB

A.I''Mep3nsxk u nap.. Marematuka: anreOpa M Hadajga MaTEeMaTHYECKOIO aHajiu3a, I'€OMETpHUs:
y4EeOHHUK JUIsl CTYICHTOB MNPOQECCHOHANBHBIX OO0pa30BaTEIbHBIX OpPraHU3alfii, OCBAaWBAIOIINX
npodeccun u crieransHocTH CI1O. — M.,2023T.
A.I'' Mep3nsk. Marematuka: anrebpa W Hadajga MAaTeMaTH4YeCKOrOo aHajiu3a, TIeOMETpHs:
(yrnyOneHHbIN yPOBEHBD).
B.A., I'puropses C.I'., UBonruna C.B. Marematuka: ainredpa u Hauaiaa aHaau3a.

[ npenogaBaresiei

06 oOpazoBannu B Poccuiickoit @enepamnuu: denep. 3akoH ot 29.12. 2012 Ne 273-D3 (B pen.
®enepanbHbix 3ak0HOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014
Ne 15-@3, ot 05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-03, ot 04.06.2014 Ne 148-D3, c usm.,
BHeceHHbIMU DesepanbHbIM 3akoHOM 0T 04.06.2014 No 145-®3, B pex. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)

[Ipuka3 MunucrepcrBa obpasoBanus u Hayku PD ot 31 nexabps 2015 r. N 1578 "O BHeceHuun
U3MEHEHUH B (QenepajabHbli TOCYJapCTBEHHbIN 00pa3oBaTelbHBIA CTaHIAPT CPEIHEro OO0ILero
oOpa3zoBaHMs, YTBEpXKACHHBIM mpukazoM MuHHUCTepCcTBa 00pa3oBaHuss W Hayku Poccuiickoit
®enepanun ot 17 mas 2012 r. N413"

OI'OC COO_(ITpukaz MunucrepctBa oOpazoBanust u Hayku P® ot 17 mas 2012 r. N 413 "O6
YTBEP)KICHUU (PellepalbHOT0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro OOIIEero
oOpa3zoBaHus" (C U3MEHEHHUSIMH U JOMOJHEHUs MU oT 29 nexabps 2014 r., 31 nexabps 2015 r., 29
utons 2017 r., 24 centsa6ps, 11 nexadps 2020 r.)

[Tucemo JlemopTraMeHTa rocylapCTBEHHOW MOJIMTUKH B cdepe MOArOTOBKM pabouMx KaapoB U
JAIIO  Muno6pHayku  Poccum ot 17.03.2015 Ne06-259 «PexomeHmanuu 1O OpTraHHU3AINH
noJiydeHus: npodeccruoHaibHoro oOpa3zoBaHus Ha 0a3e OCHOBHOTO 00IEro 00pa3oBaHUs C YUETOM
TpeOoBaHui (enepanbHBIX TOCYJapCTBEHHBIX O0pa30BaTEIbHBIX CTAaHAAPTOB M TMOTy4aeMOU
npodeccuu WM CnerualbHOCTH CPeIHEro MPo(ecCHOHATBLHOTO0 00pa30BAHUSY.

[TpumepHas ocHOBHas oOpa3oBaTeNbHas MporpaMMa CpeaHero odIero oopa3oBaHus, 0100peHHas
peuieHrueM (¢enepaibHOro y4eOHO-METOIUYECKOTO OOBEeIMHEHUs Mo o00meMy o00pa30BaHHUIO
(mpotokon ot 28 urons 2016r.Ne2\16-3).
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KOHTPO.Ib 1 OHIEHKA PE3YJIbTATOB OCBOEHHUA
YYEBHOU JUCIIUITJIMHbI

KOHTpOJIb H OIEHKa pe3yJIbTaTOB OCBOCHHA y‘IC6H0ﬁ AUCHUIIIMHBL OCYIICCTBIISICTCSA
nmpenoaaBarcjicM B IMPOLCCCC IMPOBCACHHUA MNPAKTUYCCKUX 321H5ITI/II71, TCCTUPOBAHHA, a TaKKEC

BBINOJIHEHHS 00YyUYaIOIIMMHUCS MHIMBUAYAIbHBIX TBOPUYECKUX 3a1aHUl U pedeparToB.
@DOpMOI UTOTOBOI'O KOHTPOJIS ABJISIETCS DK3aMEH.

DopMbI U
METOAbI
Pe3yabTarnl 00yyeHus KONTPOIS
H OLlEHKH
pe3yJibTa
TOB
o0yueHust
* IUYHOCMHDBIX e Amnamm
1. Camoonipenesienue (JINYHOCTHOE, KU3HEHHOE, PO eCcCHOHATBLHOE: 3
Cehopmuposana poccutickas 2paxcoanckas UOEHMUYHOCMb, RAMPUOMUSM, YEANCeHUe K pedep
ce0emy Hapooy, 4y8cmeo omeemcmeenHocmu neped Poounoii, copoocmu 3a c60u Kpatl, c80r aToB,;
Poouny, mnpowwnoe u nacmosiujee MHO20HAYUOHANLHO20 Hapooa Poccuu, cgopmuposano || e  TIpaxr
yeadicenue 20Cy0apCmeeHHbIX CUMBOII08 (2epb, ¢haae, 2umH) WYECK
Cohopmuposana epasxcoanckas nosuyus Kaxk aKmueHO20 U OMEEenCmEeHH020 4YleHd ue
POCCULICKO20 00Wecmsa, 0CO3HAIUe20 C80U KOHCMUMYYUOHHblE Npasa U 00S3aHHOCU, 3a/aHu
yeasicanoue2o 3aKoH U npasonopsiooK 1,
Cohopmuposanwl. TECTHI,
obnaoaHue yy8cmeom coo6CmeenH020 00CMOUHCNEA KOHTp
Ipunamue mpaouyuoOHHbIX HAYUOHATLHBIX U 0OWEUEN0B8EUECKUX SYMAHUCMUYECKUX U OJILHBI
0eMOKPAMU4eCcKux yYyenHocmell e
T'omosnocms k cyacenuro Omewecmsy, e2o 3awume pabot
Chopmuposar ocosnHanHoe omuoulenue K NPOPecCUOHANbHOU OessmelbHOCIU KAK BI;
B03MOJCHOCMU — YYACMUSL 68  pPeweHuu  JUYHBIX, O0OWEeCMBEeHHbIX, 20CY0apcmeeHHblX, || o«  PaboTa
00UeHAYUOHANBbHBIX NPOOIEM CTy/IeH
Cohopmuposano mupososspenue, coomeemcmayroujee COBPeMeHHOM) YPOBHIO PA3GUMILSL Tac
HAyKU U 0OWeCmEeHHOU NPAKMUKU, OCHOBAHHO20 HA OUano2e KYIbmyp, d MaKice Pa3iuiHbiX yae6H
Gdopm 0buecmeeHH020 CO3HAHUS, OCO3HAHUE CB020 MECMA 6 NOJUKYIbIMYPHOM MUpe MKaMH,
OCHOBbL CAMOPA3BUMUL U CAMOBOCNUMAHUSL 8 COOMBEMCMBUU C 00UjeHeN08edecKUMU CIIpaBo
YEHHOCMAMU U UOeANaMU ePAHCOAHCKO20 00uecmaa YHHKA
TomosHocmb u cnocodHocmb K CamocmosmenvHol, Meopueckou U OmeemcmeeHHOU M,
oessmenbHOCmu Hay4H
HABIKU COMPYOHUYECMBA CO C8EPCMHUKAMU, OeMbMU MAAOULe20 803PACMA, 83POCIbIMU o-
8 00pazo0eamenvbHol, 00WECMBEHHO NOJIe3HOU, YYeOHO-UCCIe008AMENbCKOU, NPOEKMHOU U Oy
opyeux 8uoax oesimeibHOCmu SPHBIM
MOJIepaHmHOe CO3HAHUe U NO08eOeHUue 6 NOMUKYILbIMYPHOM Mupe, 20MO8HOCMb U "
CnOCOOHOCMb 6ecmu Ouanoe ¢ Opyeumu Ja0bMU, O00CMU2AMb 8 HeM G3AUMONOHUMAHUS, U3/1aH
Haxooums oowue yeau u compyOHU4amsy OJist UX OOCHUNCEHUS] HSIMH,
Chopmuposanvt  cnocobnocmu  npOMUBOCMOSIMb  UOCONO2UU — IKCMPEeMU3MA, KOMITb
HAYUOHAIU3MA, KCeHOpOoOUU, OUCKPUMUHAYUU NO COYUATbHBIM, DETUSUO3HbIM, PACOBbIM, IOTepH
HAYUOHAILHBIM NPUSHAKAM U OPY2UM He2aAMUBHbIM COYUATbHIM S681EeHUSIM BIMU
Ilpunamue u peanuzayus yeHHocmel 300pP06020 U 0OE30NACHO20 00pA3A  HCU3HU, 6azaM
Hanuyue NOmMpeOHoCmu 6 QU3UYECKOM CAMOCOBEPULCHCMBOBANHUU, 3AHAMUIX CHOPMUBHO- W,
0300pOBUMENbHOU 0esIMENbHOCIbIO, HeNnpusimue 8peOHblX NPUBLIYEK: KYPeHUs, YnompeoieHus pecypc
ANIKO205, HAPKOMUKO8 aMu
bepesichoe, omeemcmeeHHoe U KOMNEeMeHmMHOe OMHOWeHUs K @OUu3uueckomy u CeTH

ACUXOTI02UYECKOM) 300p08bI0, KAK COOCMBEHHOMY, MaK U Opyeux ntooel, YMeHue OKA3bleamb
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nepeyio nomMoub

TomosHocmb u cnocobHocmes K 00paA308aHUI0, 8 MOM UUCIe CAMOOOPA308AHUI0, HA
NPOMSAACEHUU BCEU HCUSHU

CO3HAMENIbHOEe OMHOWEHUEe K HENnpepbl86HOM) 00pA308aHUI0 KAK VCI08UIO YCHEeUHOU
npogheccUoHabHOU U 0OUWEeCMBEHHOU OessmelbHOCMU

HPABCMEEHHOE CO3HAHUE U NoBedeHue HA OCHO8e YCBOeHUsl 00Weueno8eyeckux
yenHocmell

9KOJI02UHEeCKOe MblUIeHUe, NOHUMAHUE GIUAHUS COYUATbHO-IKOHOMULECKUX NPOYECCO8
HA COCMOsIHUe NPUPOOHOU U COYUANILHOU Cpedbl, NpuobpemeHue Onvlma 3KOJN020-
HanpaeieHHol 0esimelbHOCmU

OmeemcmeeHHOe OMHOUEHUE K CO30AHUI0 CeMbU HA OCHO8E OCO3HAHHO2O NPUHSMUSL
YeHHOCmell CeMeltiHOU HCU3HU

acmemuueckoe OMHOUWIEHUe K MUpy, 6KIoYas 3CMemuKy Ovlma, HAYYHO20 U
MeXHUYecKo20 meopiecmad, CHOpma, 0OUlecmeeHHblX OMHOUEHU

* MemanpeomMemHnupix:
Coopmuposansvt ymenusa:
P31 CaMOCTOSITENIBHO ONPEJIEIISITh IIeNN JesTENHHOCTH, 33/1aBaTh MapaMeTphl U KPUTEPHH, 110
KOTOPBIM MO>XHO OTPEJIEINTh, YTO 11e]b JOCTUTHYTA,
P;,CraButh U (popmynupoBaTh COOCTBEHHBIC 3a/ladll B 00Pa30BATEIBHOU NEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUX
P, 1 BeiOupaTh myTh TOCTHIKEHUS 1IEITH, IIAHUPOBATh PEIICHUE TIOCTABICHHBIX 3a/1a4,
ONTUMHU3UPYS MaTepUalibHble U HEMaTepUaJbHbIe 3aTPAThHI
P, > CaMOCTOSTEIIFHO COCTABIATE IUIAHEI JIESITEILHOCTH
P, 3 Vcnionb30BaTh BCce BO3MOXKHBIE PECYPCHI JIJISl JOCTUKEHUS TOCTABJICHHBIX LIeJIel U
peanu3alyy MiaHoB IE€ITeTbHOCTH
P, BoiOupaTh ycnenHble CTpaTeruy B Pa3IMYHBIX CUTYAIHSIX
P3,0neHnBaTh pecypcbl, B TOM 4YHCJIE BpeMs W JApyrHe HeMaTepHualbHbIE PECypCHI,
HEOOXOIUMBIC JUIS JOCTHKEHUS ITOCTABICHHOM IEIN
P3,0prann3oBeiBaTh 3PQPEKTUBHBIA IMOWCK pPECypCOB, HEOOXOMUMBIX IS JOCTHKCHHS
MOCTaBJICHHON LIEITH
P3301eHnBaTh BO3MOXKHEIC MOCICIACTBUS JOCTIKCHHUS MOCTABICHHOM IIEJIH B JEATEIHLHOCTH,
COOCTBEHHOW JKM3HHM M KH3HU OKPYXKAIOIIMX JIFOJCH, OCHOBBIBASICh HA COOOPaXEHHSIX STUKH H
Mopan
P, CaMOCTOSITENIBHO OCYUIECTBIISITh, KOHTPOIUPOBATH U KOPPEKTUPOBATH JIEATEIHHOCTD
Ps 1ConocTaBIsATh NOTYUYEHHBIN PE3yJIbTAT AEATEIbHOCTH C IOCTABJICHHON 3apaHee LEIblo
Ps1Bnanetr HaBbIKAMU TO3HABAaTEJIIHOW peQuIEeKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JIEUCTBUMA M MBICIUTEIbHBIX MPOILIECCOB, UX PE3yJIbTATOB M OCHOBAHM, TPAHUI] CBOETO 3HAHUS U
HE3HAHWUsI, HOBBIX [MO3HABATENBHBIX 3a7a4 U CPEJICTB UX JIOCTHKECHHUS
P;; CamMoCTOATENHLHO OICHUBATh M MPUHUMATh PEIICHUS, ONPEACSIONNe CTPATErHI0
TOBENICHUS, C YUETOM TPaXJAaHCKUX U HPABCTBEHHBIX IIEHHOCTEN
II ;Vickatb 1 HaxoIUTh 0000IICHHBIC CITOCOOBI pEIICHUS 3a/1a4
11, ;Brnanets HaBBIKaMU pa3penieHus mpoodaem
I 30cymecTBIsATh  CAMOCTOSITENbHBIA TOWMCK METOJIOB PEHICHUS] MPaKTUYECKUX 3ajiad,
MPUMEHSITH Pa3IUYHbIE METO/IbI TTO3HAHUS
11, ;,Pemats 3a1a4m, HAXOSAIINECS HA CTHIKE HECKOJIBKUX YI€OHBIX AUCIUTUTHH
II; sVicrionb30BaTh  OCHOBHOWM  alTOPUTM  HWCCIIEIOBAHHUS TPH PEHICHHH CBOWX Yy4eOHO-
MMO3HABaTE/ILHBIX 33424
II gVlcionb30BaTh OCHOBHBIE TMPUHIUIBI MPOEKTHON AEATENbHOCTH MPU PEUIEHUH CBOUX
y4ueOHO-TI03HABATEILHBIX 33/1a4 U 33j1a4, BOSHUKAIONIUX B KYJIBTYPHON U COITMAIbHOM KU3HH
11 7BricTpanBaTh MHIWBHIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUNTHIBAS OTPAHUYCHHUS
CO CTOPOHBI JPYTUX YUYACTHUKOB U PECYPCHBIE OTPAHUYEHUS
1T gMeHsTh U yAepKUBATh pa3Hble MO3UIHH B TIO3HABATEILHON NEATEIIBHOCTH
IT, olIposiBIIATE  CHIOCOOHOCTH K =~ WHHOBAIIMOHHOW,  QHAJIMTHUYECKOW,  TBOPYECKOH,
WHTEIUICKTYaJ IbHONW JIESITETLHOCTH, B TOM HYHCJIE YYeOHO-HCCIIENOBATENILCKOW ¥ TMPOCKTHON

HuTep
HET;
Bneay
JTUTOP
Hast
CaMocCT
0SITEIIb
Has
pabota
(
npe3eH
Taluy,
H3TOTO
BJIEHUE
MO
e,
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HYECK
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HX 30H
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JeSITeTbHOCTH
IT, ;0 CaMOCTOSITENIBHO TPUMEHAITh NPUOOPETEHHBIE 3HAHUS M CIIOCOOBI JICHCTBUH TpH

PELICHUN PAa3IMYHbIX 33724, UCTIONb3YS 3HAHUS OJJHOTO WJIM HECKOJIBKUX y4eOHBIX TPEAMETOB HIIH

NpeAMETHBIX 00J1aCTei, B TOM YHUCIIe B YUeOHO-HCCIIEI0BATEIILCKON U MPOCKTHOW JICSATEIIbHOCTH

11, 1;Bnaners HaBBIKAaMH yIeOHO-UCCIICIOBATEIBLCKON U IPOSKTHOM JEATSILHOCTH, @ IMEHHO:

I1, 111 CTaBUTH LENU W/WIN hopmynuposams cunomesy UCCie008aHus, NICXOs U3 KyJIbTYpPHOI
HOPMBI U COO0pa3ysICh ¢ MpeacTaBieHusIMHA 00 oOmem Oare;

Il 11, oueHWBaTh peCypchl, B TOM 4YHCIE M HeMaTrepHajbHble (Takue, Kak BpeMms),
HEOOXOIUMBIE JUTS JOCTIKEHHUS TIOCTABICHHOM LIeNH;

11 11 3 TUTaHUPOBATH PabOTY;

I, 17 4 OCYIIECTBISATH OTOOP U MHTEPIIPETALNIO HEOOX0IUMOM HHPOpMAIUH;

Il 15 CcaMOCTOSITEIBHO W COBMECTHO C JAPYTMMH aBTOpaMu pa3pabaThiBaTh CUCTEMY
napaMeTpoB M KPUTEPUEB OLECHKU S(P(EKTUBHOCTH M MPOIYKTHUBHOCTU PEaM3allMU MPOEKTa WU
UCCIICIOBAHMS Ha KAXKIOM dTalle Pean3aluy U 10 3aBEPUICHUU pabOThI;

I, 116 cmpykmypuposams U  apeymeHmuposams pe3yibmamsl UCCIe008aHUs HA OCHO8e
COOPAHHBIX OAHHBIX,

Il 117 ucnonvzoeamv  21eMeHmMbl  MAMEMAMUYECKO20 MOOEIUPOBAHUS. NPU  peuleHul
UCCNe008aMeNbCKUX 3A0a,;

Il 118 ucnonvzoeamv  21eMeHmMbl  MAMEMAMUYECKO20 aHaiu3a O UHMepnpemayuu
Pe3yIbmamos, NoNY4eHHbIX 8 X00€e YUeOHO-UCCIe008ameNbCKOU pabomul

I, 11 9 OCYIIECTBIIATH TIPE3CHTALIUIO PE3YJIbTATOB;

IT; 1110 aneKBaTHO OLICHWBATh PUCKH pEAM3allH MPOEKTa M TPOBEICHHS HCCIICAOBAHUS H
NpeAyCMaTPUBATh ITyTH MUHHUMHU3ALUK STHX PUCKOB;

IT; 1111 anekBaTHO OICHMBATH IMOCICICTBHUS pPEaM3allid CBOETO TPOEKTa (M3MEHEHUS,
KOTOpbIE OH MOBJICUET B KHU3HU APYTHX JIFOJCH, COOOIIECTB);

IT, 111, anekBaTHO OLIEHWBATH JajbHEWINEE Pa3BUTHE CBOETO MPOEKTa WM HCCIIEJOBaHUS,
BUJIETh BO3MO)KHBIE BAPUAHTHI IPUMEHEHHSI PE3YJIbTaTOB

IT, 1113 6occmanagiuéams KOHMEKCMbl U NYyMU pa3eumusi mo2o Uil UHO20 6U0d HAY4HOLUL
OesmenbHOCmU, Onpedesias MeCmo C80e20 UCCIe008aHUs Ul NpPoeKkma 6 obuem KyIbmypHOM
npocmpancmee;

Il 1114 omcredicueamv u NPUHUMAMbL 60 GHUMAHUE MPEHObl U MEHOEHYUU pPa36UMusl
PA3IUYHBIX BUO08 O€AMENbHOCMU, 8 MOM HYUCNe HAYYHBIX, YYUMbI8AMb UX NpU NOCHAHOBKE
cobcmeeHnbIX yenetl,

I1, 1115 HaxoOums paziuunvle UCMOYHUKU MAMEPUATILHLIX U HEMAMEPUANbHBIX DPecypcos,
npeooCmasIIoOWuUx cpedcmaa 0s NPOBeOeHUst UCCTIe008AHULL U Pealu3ayul NPOEKMOos 8 Pa3IUYHbIX
obnacmsax 0essmeibHOCMU 4el06eKd,

I, 11 16 6CMynamoe 6 KOMMYHUKAYUIO C OepHCAmensiamMu Pa3iuyHblX Munog pecypcos, moiHo u
00bEKMUBHO NpPe3eHMYsl CB0U NPOEKM UIU B03MOICHbIE DPe3VIbMAambl UCCIe008AHUS, C YETbIo
obecneuenuss NPOOYKMUBHO20

IT, ,OcymiecTBIATh pa3BePHYTHIH MH(OPMAIIMOHHBIA MMOUCK U CTABUTh HAa €ro OCHOBE HOBBIC
(yueOHbIC M TO3HABATENIbHBIE) 33144

IT, )Kputndecku OICHUBaTh M HMHTEPIPETUPOBATh HH(POPMAIMIO C PAa3HBIX MO3UIIHH,
pacro3HaBath ¥ PUKCHPOBATH MPOTHBOPEUHS B MHPOPMAITMOHHBIX HCTOYHUKAX

IT, ;BbixomuTh 3a paMKH y4eOHOTO IMPEaMeTa M OCYHICCTBISATH IICJICHAIIPABICHHBIH MOUCK
BO3MOXHOCTEH JIJISl IIUPOKOTO MIEPEHOCA CPECTB U CIIOCOOOB JIeHCTBUS

IT;, 4OcyIecTBIISATh CAMOCTOSTENbHYIO HH(POPMALIMOHHO-TTO3HABATEIBHYIO JESITEIbHOCTD

IT, sBnanetp HaBBIKAMU MOJTyYeHHST HEOOXOIMMON HH(OpMAIMK U3 CIIOBAPEH Pa3HBIX THIIOB

IT, Y MeTh OpHEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX UH(POPMAITUH

IT;3 1 Vicionb30BaTh pa3fiuvHbIe MOAEIBHO-CXEMATHYECKUE CPEICTBA MJISl MPEICTAaBICHUS
CYIIECTBEHHBIX CBSI3eH M OTHOILICHHM, a TAaKXKe MPOTHBOPEYHIA, BBISBJICHHBIX B HH()OPMAIIMOHHBIX
HCTOYHHUKAX

I1,,1Victionb30BaTh cpencTBa MHOOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH (anee
— UKT) B pemieHnn KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3AIIMOHHBIX 3a71a4d C COOJI0IEHUEM
TpeOOBaHUI APrOHOMHUKH, TEXHHKH OE30MAaCHOCTH, TMTHEHBI, PEeCypcocOepeKeHHs, MPaBOBBIX U
ATUYECKHX HOPM, HOpM WH(POPMAITMOHHON 0€30MaCHOCTH

K ;OCylIecTBIISATh IENOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMH, TaK U CO B3POCIBIMU (KaK
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BHYTpU 0Opa3oBaTeNbHONW OpraHM3aliM, TaKk U 3a €€ MpejaesamH), MoJ0MpaTh NapTHEPOB IS
JICIIOBOM KOMMYHMKAIIMM HUCXOAS M3 COOOpaKEHUH pe3yNbTaTUBHOCTU B3aUMOJICHCTBUS, a HE
JIMYHBIX CUMIIATUH

K ,Y4uThIBaTh NO3ULKHU APYTUX YYACTHUKOB JI€ATEIIbHOCTH

K sHaxoauTs v mpUBOAUTH KPUTHYECKHUE apTyMEHThI B OTHOIIECHUM JEUCTBUN U CYXKICHHM
JIpyroro

K;, CHOKOMHO M pa3yMHO OTHOCHTbCA K KPUTUYECKUM 3aMEYaHHMSIM B OTHOLICHHH
COOCTBEHHOT'O CYXJICHHS, PACCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHUS

K sllpu ocymiecTBieHUH TpynmnoBOd paboThl OBITh Kak PYKOBOIUTENEM, TaK WU YJICHOM
KOMaH/Ibl B Pa3HbIX POJISIX (T€HEpaTop UACH, KPUTHK, UCIIOTHUTENb, BBICTYNAIOIINHN, SKCIIEPT U T.J1.)

K, gKoopauHupoBaTh M BBINOJHATE PAaOOTy B YCIOBUSIX PEATbHOTO, BUPTYAJIbHOTO H
KOMOWHHPOBAaHHOTO B3aUMOJICHCTBHUS

K ;Pacrio3naBaTh KOH(DJIMKTOTEHHBIE CHUTyallMM W TMPEAOTBpallaTh KOHMIUKTBI [0 HUX
aKTUBHOM (a3bl, BHICTpAaWBaTh JEJIOBYI0O U 00pa30BaTelIbHYI0 KOMMYHHUKalMIO, u30eras
JIMYHOCTHBIX OLICHOYHBIX CYXACHUN

Ki3 YMeHue NpOOYKTUBHO OOWIAThCS W B3aUMOJCHCTBOBATH B IMPOIECCE COBMECTHOM
JIeSITEIIbHOCTH

K51 Pa3BepHyTO, JOTMYHO M TOYHO H3JIaratb CBOKO TOYKY 3PEHHS C HCIOJIb30BAaHUEM

a7IeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPEJICTB

1.3. [IpenmeTHble IUIaHNpPYeMble Pe3yJbTAThI

Pa3nes 1. DjieMeHTHI TEOPUU MHOKECTB M MATEMATHYECKOI JIOTHKH
OOyyarommiicss HAy4YHJICH:

— omepupoBaTh Ha 0a30BOM YpOBHE TMOHSATUSMHU: KOHEYHOE MHOXKECTBO, OJJIEMEHT
MHOJKECTBA, IMOAMHOXECTBO, TIEPECEUCHHE U 00bEIMHEHUE MHOKECTB, YACIOBBIE MHOKECTBA Ha
KOOpJIUHATHON MPSIMOH, OTPE30K, UHTEPBAIL;

— OIlepupoBaTh Ha 0a30BOM ypPOBHE TMOHSATHUSMH: YTBEP)KICHUE, OTPUIIAHUE YTBEPKICHUS,
WUCTUHHBIC H JIOXKHBIC YTBEPXKICHHUS, TPHYMHA, CJICICTBHE, 4YaCTHBIA ciydail o00Imero
YTBEPKACHUS, KOHTPIIPUMED;

— HaXOJWTh TepeceueHrue U O0BETMHECHUE JIBYX MHOXECTB, MPEJICTABICHHBIX TpadUIecKu
HAa YHCIIOBOU MPSIMOIA;

— CTPOWTH Ha YHCIOBOM MPSAMON TMOJMHOXKECTBO UHCIOBOIO MHOXECTBA, 3aJaHHOE
MPOCTEHIINMHU YCTIOBUSIMU;

— pacrmo3HaBaTh JIOXKHBIC YTBEPXKICHHS, OIIMOKH B PACCYXJICHHUSX, B TOM YHCIE C
MCIOJIb30BaHUEM KOHTPIIPHUMEPOB.

B moBceTHEBHOM KH3HU H ITPU H3YYSHUH JIPYTHX MPEIMETOB:

— HCIOJIb30BaTh YHCJIOBBIE MHOKECTBA HA KOOPIAWHATHON MPSMOM AJIs1 OMUCAHUS PeaTbHBIX
MIPOLIECCOB U SIBIICHUI PETHOHA;

— TIPOBOJIUTH JIOTHYECKHE PACCYKICHHS B CHUTYallHsSIX IMOBCEIHEBHON XH3HU B YCIIOBHSAX
CBOETO PErHoHa, ropoJia, MOCeKa.

OO0yyaromuiicss MoJIy4uJ BO3MOKHOCTh HAYUYMTHCS:

— onepupogamv  NOHAMUAMU.  KOHEUHOE  MHOMCECmBO,  IIeMeHm  MHOHCecmsed,
NOOMHOJICECmB0, nepeceyeHue U 00beOUHeHUe MHOJNCeCms, YUCI08ble MHONCeCmed Ha
KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPBan, NOJYUHMEPBAT, NPOMENCYMOK C BbIKOJIOMOU
MOYKOU, epaghuueckoe npedcmasieHue MHONCeCms Ha KOOPOUHAMHOU NIOCKOCTU

—  Onepuposamv NOHAMUAMU: YMEEPHCOeHUe, OMPUYAHUE VIMBEPHCOEHUsl, UCMUHHbIE U
JIOJICHble  YMBEPIHCOeHUsl, NPUYUHA, Cle0Cmeue, YACMHbIL CIVYall 00we20 YmeepiHCOeHuUs,
KOHmMpRpumep,

—  Nposepsamb NPUHAONIEHCHOCL INIEMEHMA MHONCECTNBY;

— Haxooumuv nepeceyeHue U 00bEOUHEHUEe MHONICeCm8, 8 MOM HUcie NpPeoCMABIeHHbIX
epagurecku Ha YUCI080U NPAMOU U HA KOOPOUHAMHOU NIOCKOCMU,

— Nposooumb  OOKA3AMeNbHble  pPACCYHCOeHUss 01 0DOCHOB8AHUS ~ UCMUHHOCMU
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VMEepHCOeHUII.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

— UCROJIb306aMb  YUCI06blE MHOMCECMEA HA  KOOPOUHAMHOU NPAMON U Ha
KOOPOUHAMHOU NJIOCKOCMU 0711 ONUCAHUA PEAIbHbIX NPOUECccOo8 U AGNEHUIl 6 YCN06UAX
c80e20 pezuona, 20pood, NOCeaKa;

— Hpo60oOUmMb 00KA3AMENbHbIE PACCYHCOCHUA 8 CUMYAUUAX HOB6CEOHEBHOU MHCU3HU 6
YC08UAX PECUOHA, 20P00d, NOCETIKA RPU PEeUeHUU 3a0al U3 OPY2UX NPEOMEm0G.

Pa3zgen 2. Uncsia u BoIpakeHUus
OOyyarommiicss HAy4YnJIcs:

— omnepupoBaTb Ha 0a30BOM YpPOBHE IOHATHAMM: LEJIOE YHCIO, JAEIMMOCTb YHCEl,
OOBIKHOBEHHAasA JApoOb, AeCATUYHAs JpoOb, PALMOHAIBHOE YUCIIO, NPUOIMKEHHOE 3HAYEHUE
YHUCJIA, 4acTh, JOJA, OTHOIICHWE, IIPOLIEHT, IMOBBILICHUE M IIOHM)KCHME Ha 3aJlaHHOE YHCIIO
IIPOLIEHTOB, MacIlTao;

— omnepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSAMU: JIOrapu(M dYHcCia, TPUTOHOMETpUYECKas
OKPYKHOCTb, I'paJlyCHasi Mepa yria, BEJIM4YHHA YIJIa, 3aJaHHOI0 TOYKOW Ha TPUTOHOMETPUYECKON
OKPY’KHOCTH, CHHYC, KOCHHYC, TAaHI€HC M KOTAHI€HC YIJIOB, HMMEIOUIUX IPOU3BOJIBHYIO
BEJIMYNHY;

— BBIIOJHATH apu(METHUECKUE ICHCTBUSA C LIEIBIMU U PALIMOHATIBHBIMU YHCIIAMH;

— BBIIOJHATh HECJIOKHBIE NTPE0OpPa30BaHUs YMCIOBBIX BBIPAXKEHUH, COAEPKALIUX CTEIEHU
qucen, JM00 KOPHU U3 Yuce, 1100 JorapuMbl YUCET;

— CpaBHHUBAThH PallMOHAJIbHBIE YUCIIA MEXAY COOO0i;

— OLIEHUBATh U CPABHMBATh C PALlMOHAJIbHBIMU YHCJIAMH 3HAYEHUS LIEJIBIX CTEICHEN 4ucel,
KOpHEH HaTypajbHOW CTENEHH U3 YMCE, JOrapu(pMOB YHCEIl B IPOCTHIX CIydasX;

— u300pakaTh TOUKAMU HA YHUCIIOBOM MPSIMOM II€JIbI€ U PallMOHAJIbHBIE YNCIIA;

— u300pakaTh TOUKAMH Ha YHMCIIOBOW MPSIMOM Li€Jble CTENEHH YUCell, KOPHU HaTypaJbHON
CTETEeHU U3 YHUCEll, JIOrapu(Mbl YUCEI B IPOCTHIX CIyUasix;

— BBIIOJHATH HECJIOXKHBIE MPeoOpa3oBaHUs LENbIX U JIPOOHO-pAIlMOHAIBHBIX OYKBEHHBIX
BBIPAKECHU;

— BBIPAXKATH B POCTEHIINX CIydasixX U3 PAaBEHCTBA OJHY IIEPEMEHHYIO Yepe3 APYTHe;

— BBIYUCIATH B TMPOCTBIX Cy4asX 3HAYCHHUS YHUCIOBBIX M OYKBEHHBIX BBIPAXKEHUH,
OCYILECTBIISSI HEOOXOIUMBIE MO/ICTAHOBKH U Mpeo0pazoBaHMs;

— u300paxkaTb CXEMAaTUYECKHU YIroJjl, BEIMYMHA KOTOPOTO BhIpaKEHA B Ipajycax;

— OILICHUBATh 3HAKU CHHYCA, KOCUHYCA, TAHI'€HCA, KOTAHI'€HCA KOHKPETHBIX yTJIOB.

B noBceaHeBHO JKU3HM M NIPU U3YYEHUH APYTUX Y4eOHBIX PeAMeTOB:

— BBINOJIHATH BBIYMCIIEHUS NIPU PELIEHUM 3a/1a4 IPAKTUYECKOT0 XapaKTepa;

— BBINOJHATH NPAKTUYECKHUE PACUETHI C UCIOIB30BAHNEM IPU HEOOXOTUMOCTH CIIPABOYHBIX
MaTEPUAJIOB U BBIYUCIUTEIBHBIX YCTPOUCTB;

— COOTHOCHUTH PEaJbHbI€ BETUUYHMHBI, XapaKTEPUCTUKH OOBEKTOB OKPYXKAIOLIET0 MHpPa C UX
KOHKPETHBIMU YHCJIOBBIMU 3HAYEHUSIMHU;

— HCIOJBb30BaTh METOJBl OKPYIJICHHs, TNPHOMIKEHUS | TNPUKUAKH TPU  PELICHUU
MPaKTUYECKHX 3aJ]a4 OBCEIHEBHOM JKU3HU

—  6bINOIHAMD 0eUCMEUA C YUCNO6bIMU OAHHBIMU NPU peleHul 3a0ai NPAKmMuiecKozo
xapakmepa, Heo0X00umble 6 PeanbHOIl HCUZHU 6 YCIIOBUAX CE60€20 PEUOHA, 20p00a, NOCeNKa U
3a0a4 u3 paziudHLIX obnacmeil 3HAHUI, UCHONL3YA NPU HEOOXO0UMOCMU CHPAGOUHbIE
MaAmepuanvl u 6bI4UCTUMENbHbIE YCMPOUCIEa;

— OueHueamv, CPAGHUEAMb U UCHOAb306AMb NPU peUleHUU NPAKMUYECcKux 3a0ay
YUC106ble 3HAYEHUA PEAIbHbIX 6EIUYUH 6 YCI06UAX C60€20 PECUOHA, 20p00a, NOCeNKa U 3a0ay
U3 paziuuHblX obnacmeil 3HAHUI, KOHKPEHIHble HYUC/06ble XAPAKMEPUCHUKU 00beKmos
OKpYIHCarowezo mupa
OOyyvarommuiicst IOJTY4YUT BO3MOKHOCTh HAYUYHThCSH:

— 80000HO Onepuposamb NOHAMUAMU. Yelnoe HUCNO, OenUMOCmb Yucel, O0ObIKHOBEeHHAs
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0pobb, decamuunas Opodb, payUOHAIbHOE YUCIO, NPUOTUNCEHHOE 3HAUEHUE YUCAd, YACMb, 004,
OmHOWeHUe, NPOYEHM, NO8bIUEeHIUE U NOHUNCEHUEe HA 3A0AHHOe YUCIO NPOYEHMO8, Macumao,

—  NpuUoOUMb NPUMEPLL HUCEL C 3A0AHHBIMU CEOUCMBAMU OCIUMOCTU;

— onepuposamv NOHAMUSAMU: JIO2APUDM  HUCIA, MPULOHOMEMPUUECKAS. OKPYICHOCHID,
paouanHas U epadycHas —mepa  yeud, —GeluduHa  yead,  3A0AHHO20  MOYKOU  HA
MPULOHOMEMPUYECKOU OKPYICHOCMU, CUHYC, KOCUHYC, MAHSEHC U KOMAH2EHC Yel08, UMEOUUX
NPOU3BOILHYIO BEIUHUHY, YUCIA € U T,

—  GLINOAHAMb apugpmemuyecKue OeUcCmsus, coyemas YCmHble U NUCbMEHHble Npuembl,
NpUMeEHsisl nPU HeOOX0OUMOCMU BLIYUCTUMEbHbLE YCMPOUCMEA,

— HAxXoO0umv 3HAYEHUs KOPHS HAMYPAIbHOU CMENeHu, CMmeneHu ¢ pPayuoHAIbHbIM
nokasamesnem, 102apupma, UCNOIb3Ys NPU HeOOXOOUMOCMU BbIYUCTUMEbHBLE YCMPOUCMEA,

—  NOIb308AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACHemax,

— NpPoBOOUMb NO U3BECMHBIM (QOPMYIAM U NPAGUIAM NPeodpa308anus 0OYKGeHHLIX
BbIPAICEH UL, BKIIOUAIOWUX CIENeHU, KOPHU, 102apudmbl u mpueoHomempuiecKue QyHKyuu,

—  HAX00UMb 3HAYEHUs YUCTOBLIX U OYKEEHHbIX BbIPANCEHULL, OCYUWECMEIsis HeodX00uMble
NOOCMAHOBKU U NPeoOPa308aHUsl;

— U300padicamv CXemMamu4ecKku Yeoll, SelUHUHA KOMOPO20 6blpAdCeHd 6 2padycax uiu
paouanax;

— UCNONb308aMb NpU  peuleHuu 3a0ay madIuunble 3HAYEHUS MPUSOHOMEMPULECKUX
DyHKyul yenos;

—  BBINOJHAMb NEPEBOO BEIUUUNBL Yeld U3 PAOUAHHOU Mepbl 8 2PA0YCHYIO U 0OPAMHO.

Pa3nes 3. YpaBHeHus1 M HepaBeHCTBa
OOyyarommiicss HAy4YHJICS:

— peuiath JUHEHHbIC ypaBHEHUS U HEPABEHCTBA, KBaAPaTHbIE YPABHEHUS;

— pemrath Jorapudmuueckue ypaBHenus suaa 10g, (bx + ¢) = d u mpocreiinme HepaBeHCTBa
Bua 10gax<d;

— pemarb NOKa3aTEJIbHBIE YPAaBHEHUS, BUJA a”™"°=d (rme d MOXXHO MPEICTaBUTH B BUIE
CTEIEHNU C OCHOBAaHUEM a) M IIPOCTeiIne HepaBeHcTBa Buaa a'<d  (rae d MOXkKHO NpenCcTaBuTh B
BUJIC CTETICHU C OCHOBAaHHEM a);

— TMPUBOAUTH HECKOJBKO IPUMEPOB KOPHEH MPOCTEUIIEr0 TPUTOHOMETPUYECKOTO
ypaBHEHHUs BHJa: sinX = @, COS X = a, tgx = a,CtgXx = a, rae a — TabJMYHOe 3HAYCHUE
COOTBETCTBYIOILIEH TPUTOHOMETPUUYECKON (DYHKIINU.

B noBcexHeBHO KU3HM M TIPM M3YUYEHHHU APYTUX NPeIMETOB:

— COCmaenamoy u peuiams YyPaeHeHus U CUCeMbl yPAGHEHUI NPU PeUleHUU HECI0HCHBIX
NPAKmMuU4ecKux 3a0au 6 yci06UAX c60€20 pezuond, 20p00a, NOCeKa

OO0yyaromuiicst MOJIy4nJI BO3MOKHOCTD HAYUYHThCS:

—  pewamb payuoHanbHble, NOKA3amebhble U 102apupmMuiecKue ypasHeHus U HepageHcmaa,
npocmeuwiue UppayuUoHaIbHble U MPUSOHOMEMPUYECKUe YPAaGHeHUs, HepaeHcmea U Uux
cucmembl;

—  UCNONIb308aMb MemMoObl PEUeHUs YPAGHEHUN: npusedeHue K 6Udy «NpousseoeHue pagHo
HYTIIO» UMW «4ACMHOE PABHO HYIO», 3aMEHA NePeMeHHbIX,

—  UCNONb306aMb MEMOO UHMEPBAIO8 O/ peUleHUs HEPABEHCMSE,

— ucnonv3oeamv 2paguueckuil. Memoo 0N NPUOTUICEHHO20 peuleHUsi YPAGHeHUl U
HepaeeHcme,

— uzobpadicamb  HA  MPULOHOMEMPUUECKOU  OKPYICHOCIMU  MHOICECE0  peuleHUll
npocmeuuux mpueoHOMempuyeckux ypasHeHull U HepaeeHcms;

—  BbINOIHAMb OMOOpP KOPHEU YPAGHEeHUl U PeueHUll HepaseHcms 6 COOMEemcmeuu ¢
OONOTHUMENbHBIMU YCTIOBUAMU U 02PAHUYEHUAMU.

B noeceonesnotl scusnu u npu u3yueHuu Opyeux y4eOHvlx npeomemos:

—  COCMasensamy U peulamsv YPaeHeHUsA, CUCTEMbl YPAGHEHUU U HepaseHCmea npu peueHuu

3a0a4 Opy2ux y4eOHbIX NPeoMemos,

47




— UCRONb306amMb YPAGHEHUA U HEPAGEHCMEA 071 HNOCMPOCHUA U UCCe006AHUSA
RpOCMenuUx MamemamuyecKux mMooeell peanbHblX CUMyayuil uiu HNPUKIAOHbIX 3a0ay 6
YCl0BUAX C80€20 PecUOHa, 20p00a, NOCeNKd;

— yMemb UHmMEPNPEeMuUpPosams nOJy4eHHblI NPU PeUleHUU YPAGHEeHUs, HEPABEeHCMEA U
cucmemul pe3yibmam, OUEHUGAMb €20 NPAsOOno0odue 8 KOHmeKcme 3a0aHHOI pPeanbHOll
cumyauuu uau RPUKIAOHON 3a0a4u 6 YC106UAX C80€20 PECUOHA, 20p00d, NOCETIKA.

Paznen 4. ®Dynxkuuu
O0yuarommiicss Hay4YnJics:

— omepupoBaTh Ha 0a30BOM ypOBHE TOHATHUSAMHU: 3aBUCHUMOCTh BEJIMYMH, (YHKIUS,
apryMeHT M 3HadeHue (QYyHKIMH, 00JacTh OIpeleieHHs] U MHOXXECTBO 3HaueHuM (pyHKUUU,
rpaduK 3aBUCUMOCTH, TpapuK (YHKUHUU, HYIH (YHKIHUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHUE Ha YUCIOBOM IPOMEXKYTKE, YObIBAaHHE HA YHCIOBOM IPOMEXKYTKE, HauOobliee U
HaMMEHbIIIee 3HaUeHNe (PYHKIIMH HA YUCIOBOM MTPOMEKYTKE, IEPHOJNUECKast (PYHKIUS, TIEPHOL;

— omepupoBaTh Ha 6a30BOM ypPOBHE MOHATUAMU: MpsiMasi U 0OpaTHas MPOMOPIHOHATBHOCTh
TUHEIHas!, KBaJpaTHiHas, JorapudmMudeckas U mokasarenbHas QyHKIUH, TPUTOHOMETPHUECKHE
byHKIUY;

— pacno3HaBaTh  rpaduku  dneMeHTapHbIX  (QYHKIUA:  mOpsMoil W oOpaTHOM
MPOMOPLMUOHAILHOCTH, JUHEHHOW, KBaJApPAaTUYHOHM, JorapuMUYecKo U MOKa3aTelbHON
(GyHKINH, TPUTOHOMETPHYECKUX (DYHKITHIA;

— COOTHOCUTH  TpaduKd  dJIEeMEHTapHbIX  (QyHKUMNA:  mpsMod U oOpaTHOU
PONOPIMOHATBHOCTH, JIMHEWHOW, KBAaIpAaTUYHOM, JOrapuMHUUECKOM U TIOKa3aTeIbHOM
GbyHKIUH, TpUrOHOMETpHUecKUX GYHKIMH ¢ hopMyliaMu, KOTOPHIMU OHU 3a]1aHBI,

— HaxOIWTh MO TpapuKy IpUOIMKEHHO 3HAYCHUS (YHKINUU B 33JaHHBIX TOUKAX;

— ompenensaTh No rpaduky cBoiicTBa QyHKUMM (HYJIH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HAaUOOJIBIIINE U HANMEHBIITNE 3HAYCHHS U T.11.);

— CTPOUTH 3CKHU3 rpaduka (QyHKIUH, YAOBIETBOPSAIOLIEH NPUBEICHHOMY HA0Opy yCIOBHUI
(mpoMexXyTKH BoO3pacTaHus / yObIBaHUs, 3HaueHUEe (QYHKLUMU B 3aJ@HHOW TOYKE, TOYKHU
IKCTPEMYMOB U T.]1.).

B noBcegHeBHOI )KM3HM M IPU U3YYEHHUH APYIUX MPeAMETOB:

— onpedenamb no zpaguxkam CceolUCmea peanbHbIX NPOUECCO8 U 3A6UCUMOCHIEN
(Haubonvwue u HaumeHbuiUe 3HAYEHUA, NPOMENCYMKU GO3DACMAHUA U YObIGAHUS,
RPOMENCYMKU 3HAKONOCMOAHCMEA U M.N.) 8 YCII0BUAX CB0E20 PECUOHA, 20P00d, NOCEIKA;

— UHmMepnpemupoeams Ce0lcmea 6 KOHmMeKcme KOHKPEmHOU RPAKMUYeCKol cumyayuu
6 YC/108UAX C60€20 Pe2UOHA, 20p00a, NOCEIKA

OOyuarouuiicsi MOJYy4nJ1 BO3MOKHOCTh HAYUHThCS

— onepuposamv NOHAMUAMU. 3ABUCUMOCMb GENUYUH, (QYHKYUA, apeyMeHm U 3HAYeHue
dyukyuu, obracmo onpeoeneHuss U MHOICECMBO 3HAYeHUU QYHKYuu, 2papux 3a8UcCUMOCMU,
epagux pyukyuu, Hyau QYHKYUU, RPOMENCYMKU 3HAKONOCMOAHCIEA, 603PACMAHUE HA YUCTO80M
npomesicymke, yOblaHue HA YUCLO80M NPOMeXCYmKe, HaAudoabuiee U HAuMeHbuiee 3HaueHue
@YHKYUU HA YUCTIOBOM NPOMEdNCYmKe, Nepuoouyeckas QYHKYus, nepuoo, 4emudas U Heyemudsl
dyuryuu;

— onepuposamv NOHAMUAMU: NPAMAs U 0OpaAmHAas NPONOPYUOHATLHOCMb, JUHENHAS,
K68aOpamu4nas, 102apupmuyeckasn u NOKa3amenbHas GyHKyuu, mpuzoHomempudeckue QyHKyuu,

— ompedenamv 3HaAYeHue QYHKYUU NO 3HAYEHUIO ap2yMeHma NpU pAsIuyHbLX CnocoOax
3a0anus yHKyuu,

—  cmpoums 2paguKy u3y4eHHbIX QYHKYULL,

— OnucvlBamb NoO 2paguKy u 6 Npocmeluux Ciyyasx no opmyie nogeoenue u c8OUCMaa
@yHryul, Haxooums no epapuxy yHKyuu HauborvUiUe U HAUMEHbULIUE 3HAYEeHUSL,

— cmpoumvb 3CKU3 epagura QyHKyuu, y00e1emeopsoueli NPUueeoeHHoMy HAbopy YCi08ull
(npomedicymku  803pacmanusi/yovieanus, 3Havenue QYHKYuu 6 3A0AHHOU MOoYKe, MOYKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU PYHKYUU U M.O.);
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— pewiambv ypagHeHus, npocmeliuiue cucmemsl YpagHeHUtl, UCNOIb3Ys C8OUCMBA PYHKYUL U
ux epaghuxos.
B noeceonesnoii scuznu u npu uzyueHuu Opy2ux y4eoHvlx npeomemaos:

— onpedenams no zpagpuxkam npocmeiuiue XapaKmepucmuKku nepuooudecKux npoueccos
6 Ouonocuu, IKOHOMUKe, My3blKe, PAOUOCEA3U U Op. (amnaumyoa, nepuoo u m.n.) 6ycio6usax
c60€e20 pecuona, 20pooa, noceska.

Pazgen S. DieMeHTHI MATEMAaTHYECKOI0 aHAIU3A
Oo0yyaomuiica HAyYnJICH:

— omnepupoBaTb Ha 0a30BOM YypOBHE NOHATHUSMH: IPOU3BOAHAS (YHKIHMU B TOUKE,
KacaTenbHast K rpaduKy QyHKIIUH, TPOU3BOAHAS (PYHKIINH;

— OIpeaensaTh 3HaUeHUE MPOU3BOAHON (PYHKIIMH B TOYKE MO M300paKEHUIO KacaTelbHOM K
rpaduky, MpOBEIECHHON B ATOU TOYKE;

— pemaTh HECJIOXKHBIC 337]a9i Ha IPUMEHEHHE CBSI3U MEXKIY POMEKYTKaMHU MOHOTOHHOCTH
U TOYKAMH SKCTpeMyMa (YHKIUH, C OJHOW CTOPOHBI, U MPOMEKYTKAMHU 3HAKOIIOCTOSHCTBA U
HYJSIMU TTPOU3BOTHON 3TON (DYHKIIUU — C APYTOM.

B noBceaHeBHOIi )KM3HM ¥ PU U3YYE€HHUH IPYTUX NPeAMETOB:

— TNOJB3ysCh TrpaduKaMu, CpaBHHUBATh CKOPOCTHM BO3pacTaHus (pOCTa, MOBBILICHUS,
YBEJIMYEHHS U T.II.) UM CKOPOCTU yObIBaHUS (M1 €HUS, CHU)KEHUS, YMEHBIIICHUS U T.11.) BETHUUH
B pPeabHBIX IPOIIECcax;

— COOTHOCUTH TpaduKd peajbHBIX MPOIECCOB U 3aBUCUMOCTEH C HX ONHCAHUAMHU,
BKJTIOYAIOIIUMH XapaKTEPUCTHKN CKOPOCTH M3MEHEHUs! (OBICTPBINA POCT, TUIABHOE MOHMKEHHUE U
T.IL.);

— HCIOJB30BaTh TPaUKH pPEANbHBIX MPOLECCOB JUIS PEIICHUS HECIOKHBIX IMPHKIIATHBIX
3a7a4, B TOM YHCJIE OIpeAessis Mo rpaduKy CKOPOCTh X0/1a Imporecca

— pewiamb NPUKIAOHble 3A0ayu U3 OUONO0ZUU, PU3UKU, XUMUU, IKOHOMUKU U OPY2UX
npeomemos, CéA3aHHblE C UCCE008AHUEM XAPAKMEPUCMUK PEeAbHbIX NPOUECCO8 6 YC108UAX
c60e20 pezuona, 20pooda, NOCENKaA, HAXO0HCOCHUEM HAUOOTLUIUX U HAUMEHbUIUX 3HAYEHUI,
CKOpOCMU U YCKOPEHUA U M.N.;

— HHTEPIPETUPOBATH MTOTyUYSHHBIE PE3yIbTATHI.

O0yyamuiics MoJIy4uJ BO3MOKHOCTb HAYYUThCS

— onepuposamv NOHAMUAMU: NPOU3BOOHAA (YHKYUU 6 MmouKe, KACAMENbHAs K 2pAQuKy
@dyHKYUU, NPOU3BOOHAS PYHKYUU,

—  BLIYUCTIAMb NPOU3BOOHYIO OOHOUNIEHA, MHO20YJLEHd, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO
CyMMbL QYyHKYUIL,

—  BLIYUCTAMb NPOU3BOOHLIE DNEMEHMAPHLIX QVHKYUL U UX KOMOUHAYUU, UCNONb3YSL
CHpagounvlie Mamepuansl,

— uccreoogamsv 8 NPOCMEUWUX CAy4asax @QYHKYuu HA MOHOMOHHOCMb, HAXOOUMb
Haubonvuue u HauMeHbuue 3HaYeHus QYHKYULl, CMpoums epapuK MHO2041eHO8 U NPOCTNEUUUX
PAYUOHANbHBIX YHKYULL C UCNONB308AHUEM ANNAPAMA MAMEMAMUYecKo20 aHaIu3a.

Pazgen 6. CraTucTuka v TeOpusi BEepOSITHOCTEH, JIOTHKA U KOMOMHATOPUKA

Ooyuaromuiicss HAy4YHJICsH:

— omnepupoBaTb Ha 0a30BOM YypOBHE OCHOBHBIMH OIHCATEIbHBIMU XapaKTepUCTUKAMU
YHCIIOBOT0 Habopa: cpeaHee apudMeTHIecKoe, MeinaHa, HauOoJIbIIee 1 HAMMEHbIIIee 3HAYCHHUS;

— omepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSMHU: YacCTOTa U BEPOSTHOCTH COOBITHS,
Clly4aiHbIi BBIOOD, OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMY;

— BBIUUCIIATH BEPOSITHOCTU COOBITHI HAa OCHOBE MOJICUETA YHCIIa UCXO0B.
B noBcenHeBHOM KM3HM M NIPH U3Y4YEeHNH APYTUX NPeIMETOB:

— OyeHusamv u CPAGHUBAMb 6 NPOCHMBIX CAYUAAX GEPOAMHOCIU COOBIMULL 6 PeanbHOU
HCU3HU 8 YCTIOBUAX CB0E20 PESUOHA, 20p00a, OCEIKA;
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— yumamse, COROCMAGIAMb, CPAGHUEAMb, UHMEPHPEMUPOCAMb 6 NPOCHIbIX CIYUaAAX
peabHble OaHHble pecuona, npeocmasieHHble 8 8ude madauy, Ouazpamm, 2pagpuKos;

— ymMemb peuwiamv HECI0)CHblEe 3A0auu HA NPUMEHEHUEe 3AKOHA 0071bWuUX uucen 6
coyuonozuu, CmMpaxo6anuu, 30pPAeoOXpaHeHuu, oodecneyeHuu 0e30naAcHOCmU HACENeHUs
pecuona, 20p0oa, nOCeIKa 6 Ype3GbluaiHblX CUMYAUUAX
Oo0yuammiicsi MOJy4uJ BO3MOKHOCTh HAYYHTHCH:

— umemv npeocmasieHue O OUCKPEMHbIX U HEeNpepbleHbIX CHYYAUHBIX GeNUYUHAX U
pacnpeoeieHusix, 0 He3a8UCUMOCIU CILYYAUHBIX EIUYUH,

— uMemv npeocmasieHue O MaAMeMamuieckomM ONXCUOAHUU U OUCNEPCUU  CLYYAUHBIX
GeUYUH,

— umemv npedcmasieHue O HOPMAILHOM pACHpeOeNeHuy U HpumMepax HOPMALbHO
pacnpeoeieHHbIX CIYYAUHbIX 8eIUYUH,

— NOHUMAmMb CYMb  3AKOHA OONbLWUX HUcel U BblIOOPOUHO20 MemoOd U3MepeHUs
8eposimHocmet,

— umemsv npeocmasnenue 06 YCI08HOU GEPOAMHOCMU U O NOJNHOU BEPOAMHOCHU,
NPUMEHAMb UX 8 PeueHUlU 3a0ay,

— UMemb npedCmasieHue 0 BANCHbIX YACMHBIX 8UOAX PACHPeOeNeHUll U NPUMEHAMb UX 8
peuenuu 3a0ay;

— uMemb npeocmasienue 0 KOpperayuu CLyyaiuHblx 6eIUdUH, 0 TUHEUHOU pecpeccuu.

Pa3gea 7. TekcToBbIE 3a1aYn
Oo0yuawomuiicss HAY4YHJICs:

— peuath HEeCJIOXHbIe TEKCTOBBIC 33]]a4l Pa3HBIX THIIOB;

— aHaANM3MpOBATh YCIOBHE 3a/lay, NpPU HEOOXOAMMOCTH CTPOUTH ISl €€ pEelIeHUs
MaTEMaTHYECKYI0 MOJIENb;

— TOHHMAaTh U MCIIOJIB30BaTh JJIs pElIeHUs 3a7jauil UHQOpMAIIUIO, IPEJICTABICHHYIO B BUJIE
TEKCTOBOM U CUMBOJIBHOM 3aIIUCH, CXEM, TaOJIULL, IUarpaMM, rpaduKoB, PUCYHKOB;

— JIEHCTBOBATh MO AITOPUTMY, COJEPKALIEMYCS B YCIIOBUY 3aaul;

— HCINOJIb30BaTh JIOTHYECKUE PACCYXACHUS TP PELICHUN 33]1auH;

— paboraTh ¢ H30BITOYHBIMU YCIOBUSAMH, BbIOMpas M3 Bcell HH(OpMalLMM, aHHBIE,
He0oOXO0IMMBIE I PeIlIeHUs 3a/1auH;

— OCYIIECTBJISAITh HECIOXHBIM 1epe0op BO3MOXHBIX pEIICHHWH, BBIOMpas U3 HUX
ONITUMAJILHOE TI0 KPUTEPUAM, CPOPMYIMNPOBAHHBIM B YCIIOBHH;

— aHaNM3UpOBaTb U HUHTEPIPETHPOBATh IOJIYYEHHbIE PEHIEHHS] B KOHTEKCTE YCIOBHS
3aJ1a4uM, BEIOUpATh PELICHMs], HE IPOTUBOPEYAIE KOHTEKCTY;

— pewartb 3a/1a4yd Ha pacyeT CTOMMOCTH MOKYTIOK, YCIIYT, MO€3/10K U T.IL.;

— pemaTh HECJIOXHBIE 3aj]au, CBS3aHHBIE C JIOJEBBIM YYaCTHEM BO BIaJE€HUH (UPMOIA,
MpeNNPUATHEM, HEABUKUMOCTBIO;

— pemarhb 3aJa4u Ha IPOCTHIE IPOLEHTHI (CUCTEMBI CKUIOK, KOMUCCUN) U HAa BBIYMCIIEHUE
CJIO>KHBIX IIPOLIEHTOB B Pa3JIMYHbIX CXEMaX BKJIAJIOB, KDEAUTOB U UIOTEK;

— peuwath NMpakTUYECKUe 3a/1ayd, TPeOYIOIIHe HCIOJIb30BaHMs OTPULIATENbHBIX YHCEN: Ha
oTpesieNieHUue TeMIIepaTypbl, Ha ONpeesIeHNEe TIOJI0KEHUsI Ha BPEMEHHOM ocH (110 Haliei spbl u
1ocJe), Ha JBM)KEHUE JICHEKHBIX CPesICTB (MIPUX0//pacXo), Ha ONpeieieHne TITyOUHbI/BBICOTHI U
T.I0.;

— HCIOJNB30BaTh IMOHATHE MacuiTaba s HAaXOXKAECHUS DPACCTOSHUM M JUIMH Ha Kaprax,
IUTaHAaX MECTHOCTH, IJIaHaX MOMEIEHHH, BRIKpOKax, Mpu padoTe Ha KOMIBIOTEPE U T.II.

B noBceaHeBHO KU3HM M NIPM U3YYEHHHU APYTUX NPeIMETOB:

— pewiamv  HeCN0)ICHble NPAKMUYecKue 3a0auu, GO3HUKaowue 6 CUmyauuax
NOBCEOHEGHOIL HCU3HU 8 YCII0BUAX C80€20 PECUOHA, 20p00d, NOCETIKA
O0yyaomuiics MoJy4us BO3MOKHOCTb HAYYUThCS:

—  pewams 3a0ayu pa3Hvlx MUNo8, 8 Mom Yucie 3a0aqu NOSbIUUEHHOU MPYOHOCTU,

—  8blOUPAMb ONMUMATLHBIL MEMOO peuleHUs 3a0aiU, pAcCMAmpusas paziuyHvle Memoobl,
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—  cmpoumsv MoOelb peueHus 3a0a4du, NPo8oOUNMb OOKA3AMENbHbLE PACCYHCOEHUSL,

— pewams 3a0ayu, mpedyOwue nepebopa 6apuUaAHmMos, NPOBEPKU VCI08Ull, 6blOopa
ONMUMATILHO20 Pe3YIbmama,

—  QHaMU3UPOBAMb U UHMEPNPEMUPO8ams pe3yabmamyvl 6 KOHmMeKCcme YCI08Us 3a0ayl,
8bIOUPAMb peLens, He npomusopedaujie KOHMeKCmy,

—  nepesooumv npu peweHuy 3a0aiu UHGopmayuro u3 00HoU opmsl 8 Opy2yro, UCNOIb3YSL
npu HeobX00UMOCmuU cxembvl, mabauysl, epaghuxu, OUazpammol.

Pa3znen 8. I'eomerpus

Oo0yuaromuiicss HAY4YHJICH:

— omepupoBaTh Ha 0a30BOM YpOBHE [MOHATHSAMH: TOYKa, IMpsMas, IUIOCKOCTh B
MIPOCTPAHCTBE, NapaLIeIbHOCTh U MEPIEHANKYISIPHOCTh IPSIMbIX U IUIOCKOCTEHH;

— pacrno3HaBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MpU3Ma, MUPaMHUAA, MPSIMOYTOJIbHBIN
napajuienenumnesn, Kyo);

— wu300paxkaTh W3y4aeMble (QUTYpBl OT PYKH W C TPUMEHEHUEM TIIPOCTBIX YEPTEHKHBIX
WHCTPYMEHTOB;

— nenath (BBIHOCHBIC) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHH3Y;

— W3BIEKaTh  HWHPOPMAIIMIO O  TPOCTPAHCTBEHHBIX  TIEOMETPUYECKHX  (UTYpaX,
MIPEACTABJICHHYIO Ha YepPTEeXKaX U PUCYHKAX;

— mnpuMeHsaTh Teopemy Iludaropa npu BEIYUCICHNUN 2IEMEHTOB CTEPEOMETPHUECKUX QUTYD;

— HaxoAWUTh OOBEMbl M IUIOMAAM TOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB C
pUMEeHEHHEeM (HOpMYyIL;

— pacrno3HaBaTh OCHOBHBIC BUJIBI TSN BpalleHus (KOHYC, IMIIMHID, chepa U 1map);

— HaxoJIUTh O0BEMBI W TUIOMIAJAM TMOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U TEJ
BpallleHUs ¢ TIpUMEHEeHHuEM (HOpPMYIL.

B noeceonesnoit yscuznu u npu uzyueHuu Opy2ux npeomemos:

— coomHnocumy adCcmpaKmuvle 2eomMempuiecKue NOHAMUA U PAKmMbl ¢ peanbHbIMU
HCUSHEHHBIMU 00BEKMAMU U CUMYAUUAMU 8 YC08UAX CB0€20 PECUOHA, 20P00a, NOCEIKA;

— UCROB306amb CEOUCMEA NPOCMPAHCHBEHHBIX 2e0MEMPUUECKUX PU2Yp 0N peuleHus
MUNOBBIX 3A0a4 NPAKMUYECKO20 COOEPHCAHUA 8 YCII0BUAX CB0E20 PESUOHA, 20P00A, ROCEIKA;

— COOTHOCHTD IUIOIIAIU IOBEPXHOCTEN TeJ OJIMHAKOBON (POPMBI PA3IMYHOTO Pa3Mepa;

— COOTHOCHUTH 00BEMBI COCY/IOB OIMHAKOBOM (DOPMBI Pa3IMYHOTO pa3Mepa;

— omeHuBath (OpPMY TPABHIBHOIO MHOTOTPaHHHMKA IOCJE CIWJIOB, CPE30B W T.IIL
(ompenenaTh KOJIUYECTBO BEPILIUH, pedep U IpaHei MOTyYeHHBIX MHOTOTPaHHUKOB)
OOyyvarommiicst MOJTY4HJI BO3MOKHOCTb HAYYHThCSH:

— onepuposamv  NOHAMUAMU: — MOYKA,  NPSIMAs,  WIOCKOCMb 8  NPOCMPAHCMEe,
napaiebHOCMb U NePREHOUKYISAPHOCb NPSMbBLX U NIOCKOCMelL,

— npumeHsmb O peuleHusi 3a0ay 2eomMempudeckue akmol, eciu YCio6us NpuUMeHeHus
3a0anvl 6 A6HOUL hopme;

— pewiamv 3a0a4u  HA HAXOJICOCHUE 2eOMEeMpPUYEeCKUX GeluduH no obpasyam umu
AnOPUMMAM;

— Oelambv (BbIHOCHBIE) NIOCKUE Yepmedici U3 PUCYHKO8 00beMHbIX (ueyp, 6 mom Hucie
pucosams 6U0 ceepxy, cOOKY, CMpOUmb Ce4eHUss MHO20SPAHHUKOS,

— u3eneKams, UHMEPNPEMUPOSAMs U NPeodPA306bl6ANb UHPOPMAYUID O 2eOMEMPUIECKUX
Queypax, npedcmasienHyro Ha Yepmelcax;

— npumeHsimb  2eomempuyeckue —gakmvl Ol peuleHus  3a0ay, 8 MOM  HUcie
nPeononasauux HeCKOJIbKO Wac08 PeueHusl;

—  ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPSIMBIX U NIOCKOCHEU 8 NPOCMPAHCIEE,

— opmynuposams c8oUCMea u NPUHAKU hueyp,

—  00KA3b18aMb 2e0MempUiecKue YmeepHcOeHusl,
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— enademv CMAHOAPMHOU Klaccugurayuell npoCmMpaHCmeeHHviXx queyp (nupamuovl,
npuzMbvl, napaiesenuneosl);

—  Haxooumv 00veMbvl U NAOWAOU NOBEPXHOCMEU 2eOMempuieckux mei ¢ NpuUMeHeHUeM
popmyx;

—  BIYUCTAMb PACCMOAHUA U Y2bl 8 NPOCMPAHCMEE.

Pa3nen 9. BekTopsbl 4 KOOPAMHATHI B MIPOCTPAHCTBE
Oo0yyaomuiica HAyYHJICH:

— OmNepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM JCKAPTOBBI KOOPIUHATHI B IPOCTPAHCTRBE;

— HaXOJWUTh KOOPIMHATHI BEPUINH Ky0a ¥ MPSMOYTOJIBHOTO MMapaljie/ienuneaa.
OO0yyaromuiicsi MOJY4YUT BO3MOKHOCTh HAYUYHTHCS:

— onepupogamv NOHAMUAMU OEKAPMOBbl KOOPOUHAMbL 8 NPOCMPAHCMEe, 8eKMOP, MOOYIb
8EKMOpA, PABEHCMBO BEKMOPOS, KOOPOUHAMbL EKMOPA, V20l Mexc0y 8eKMOpaMU, CKAIAPHOe
npou3seoeHue 6eKMopos, KOLIUHEApHble 6eKMOpbl;

— HAXo0umv paccmosiHue mexcoy O08YMs MOUKAMU, CYMMY BeKMOpPO8 U Npouzeedenue
BEKMOPA HA YUCTIO, Y20l MeHCOY BeKMOPAMU, CKANAPHOe NpousgedeHue, pacKkiaobléams eKmop
10 08YM HEKOJIUHEAPHBIM BEKIMOPAM,

— 3a0a8amb NJIOCKOCHb YPAGHEHUEM 8 0eKapmMOoBoU cucmeme KoopouHam,

— pewams npocmetiuiue 3a0ayu 66e0eHuemM 6eKmopHo2o basuca.

Pazgen 10. UcTopusi MaTeMaTUKH

OOyyarommiicss Hay4YnJics:

— ONMCHIBaTh OT/AEJIbHBIC BBIJAIOIIMECS pPE3yJbTaTbl, IOJIYYEHHBIE B XOJ€ pPa3BUTHUA
MaTeMaTHKHU KaK HayKH;

— 3HaTh NPUMEpPbl MAaTEMaTHUYECKUX OTKPBITUH M UX aBTOPOB B CBSA3M C OTEUYECTBEHHOU U
BCEMHUPHOM UCTOPHUEH;

— ROHumamb poap mamemamuku ¢ pazeumuu Poccuu, pecuona, zopooa
OOyvarommiicst MOJTY4YUT BO3MOKHOCTh HAYYHTHCH:

—  npeocmaesname 6KIA0 GbLOANOWUXCA MAMEMAMUKOS 6 PA3sUmue Mamemamuky U UHbIX
Hayy4HuIX oOaacmetl,

— nonumams ponv mamemamuxu ¢ pazeumuu Poccuu, pecuona, 2opooa

Pazngen 11. Meroabl MaTeMaTHKH
Ooyuarommiicss Hay4YHJICs

— TPUMEHATH U3BECTHBIE METO/IBI ITPH PELICHUH CTAaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1ay;

— 3aMedaTh M XapaKTepU30BaTh MATEMaTHYECKHE 3aKOHOMEPHOCTH B OKpYXarouleu
JNENCTBUTEIBHOCTH;

— TMPUBOAUTH TMPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE, B TOM UHCIE
XapaKTepU3YIOIINUX KPacoTy U COBEPUICHCTBO OKPYKAIOIIETO MUpa U MIPOU3BEACHUN UCKYCCTBA.
OO0yyarommiicst MOJTYy4HJI BO3MOKHOCTh HAYYHThCS

— UCNONb308aMb OCHOGHbIE MemoObl O0O0KA3AMENbCMEAd, NPOBOOUMb O0KA3AMENbCMBO U
BbINONIHAMb ONPOGEPIHCEHUE;

— NPUMEHAMb OCHOBHbIE MEMOObL PeUeHUs MameMamuieckux 3a0ay;

— Ha O0CHOGe MamemMamuyeckKux 3aKOHOMEPHOCHmell 6 npupooe Xapakmepu30éambd
Kpacomy u CO6epUIEHCMEO OKPYIHCAIOUe20 MUpa, pezUuoHd, 20pooa u npou3eeoeHull
ucKyccmea,

— npumeHsmb npocmeuuiue npocpamMMHble CPeOCmBa U INEKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembl NPU pewlenuy Mamemamuieckux 3a0ay.
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