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IMACIIOPT PABOYEM ITPOIr'PAMMBI YUYEBHOM JUCIUITLINHBI
1.1 Ob6aacTh NpUMeHeHHsI POTrPaAMMBbI

PabGouas mnporpamma yueOnor gucnummuael  OJII1.01 «Maremaruka: anreOpa, Hadanga
MaTEMATHYECKOTO aHan3a, TEOMETPHUS» HAXOAHUTCS B COCTaBe 00IIe00pa3oBaTEbHBIX Y4eOHBIX
TUCHUILTMH 0a30BbIX, POPMHUPYEMBIX U3 0053aTENbHBIX IPEIMETHBIX 00JacTel CpeaHero ooIero
obpaszoBanus, g crenuansHocTtet CIIO rymanurapHoro mnpodwis. . CocraBiena s
cnermanbHocT  44.02.01 «/lomkoabnoe ooOpaszoBanue» YI'C 44.00.00 «Oo6pa3oBanue u
negaroruyecKue HAyKm»

Ha ocnoBe ®I'OC COO_(IlIpuka3 MunuctepcTBa odopazoBanusi 1 Hayku P® ot 17 mas 2012
r. N 413 "O0 yrBep:kaeHuHn (eiepaJbHOI0 rocy1apcTBEHHOr0 00pa3oBaTe/IbHOI0 CTAHIAPTA
cpeaHero oomero oopazopanus' (c I3MeHEeHUSIMU U 0NOJTHEHUSIMHU OT 29 nexkadpsi 2014 r., 31
nexadps 2015 r., 29 urons 2017 r., 24 centadps, 11 nexadps 2020 r

1.2 MecTo AMCHUILIMHBI B CTPYKTYpe OCHOBHOH NpPodQecCHOHAJIBbHONH 00pa3oBaTe/bHOMI
nporpammbl: auciummnaa OJI1.01 «Maremaruka: anrebpa U Hadajga MaTEMaTHYECKOTO aHAIN3a,
reOMETPUS» OTHOCUTCS K TUCHUIUIMHAM 0011e00pa30BaTeIbHOrO LUK

1.3 HeJII/I H 3aJavud JUCHUILIMHBbI — TpeﬁDBaHI/Iﬂ K pe3yjJdbTartaM OCBOCHHSA
AUCHHUIIJINHBI

1) chopMupoBaTh MpeACTaBICHHE O HEOOXOIUMOCTH JOKAa3aTeIbCTB IPH
000CHOBaHUM MATEMATHUYECKUX YTBEPKJACHUN M POJIU aKCUOMATUKU B MPOBEICHUU
JEAYKTUBHBIX PAcCyKICHUM;

2) chopMHUpOBaTh TOHSATHHHBIM ammapar [0 OCHOBHBIM pa3jenaMm Kypca
MaTEeMAaTUKH; 3HAaHUWA OCHOBHBIX T€OpeM, (POPMYT U YMEHUS UX MPUMEHSTh; YMECHUS
JIOKa3bIBATh TEOPEMBI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

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

4) chopmupoBaTh MIpPEACTaBICHHE 00 OCHOBHBIX IOHSATHAX MAaTEMaTHYCCKOTO
aHajM3a 1 UX CBOMCTBAX, BIaJ€HUE YMEHHEM XapaKTepU30BaTh MOBEICHUE (PYHKIIHM,
UCIIOJIb30BAaHUE TIOJNYYEHHBIX 3HAHUM 11 ONHWCAHMS W aHajdu3a pPeallbHbIX
3aBUCHUMOCTEH;

5) chopmMupoBaTh YMEHHE COCTABJICHHS BEPOSTHOCTHBIX MOJIEICH IO YCIIOBHIO
3alayd ¥ BBIYUCIICHUS BEPOSTHOCTH HACTYIUICHUS COOBITHIA, B TOM YHCIE C
npuMeHeHueM GopmyJs KOMOMHATOPUKH U OCHOBHBIX TE€OPEM TEOPUU BEPOSTHOCTEH;
MCCIICIOBAHUS CITy4alHBIX BEJTUYUH 110 UX paCIpe/IeTICHUIO.

B ocHoBHOII 00pa3zoBarenbHON TpOrpamMme CpeIHero oOIero oOpa3oBaHUS
l'ocynapctBenHoe OromxketHoe mpodeccuoHanpbHoe OV  "Karap-lBanoBckwii
WHyCTPUATBHBIN TEXHUKYM'" TpeOOBaHMS K pe3ysbTaTaM y4eOHOW HUCIUTUTAHBI
«MaremaTnka»  KOHKPETHM3UPOBAaHBI C  y4yeroM  [IpuMepHOM  OCHOBHOM
00pa3oBaTeILHON MPOrpPaMMBbI CpEIHEro 00IIero 0Opa3oBaHUS M PacIpeACICHBI 10
pazzenam.



[lepedyeHb MIaHUPYEMBIX PE3YyJIbTATOB
(CUCTEMHO-TEOPETHUUECKUX PE3YJIHTATOB) U3YUEHUSI yUeOHOTO TIpeIMETa
«MaremaTuka» Ha YpOBHE CpeTHEro 00111ero oopa3oBaHus

Pa3znen 1. JjieMeHTHI TEOPMH MHOKECTB U MATEMATUHYECKOH JIOTUKH

OO6yuaronuiicss Ha 6a30BOM ypOBHE HAYUIHUTCS:

— CBOGOHO OIEPUPOBATH' MOHSTUSMH: KOHEYHOE MHOXECTBO, DICMEHT
MHOKECTBA, IMMOAMHOXKECTBO, TepeceueHrne, OOBCAMHEHHE W Pa3HOCTh MHOXKECTB,
YUCJIOBBIE  MHOXKECTBA HA  KOOPAWMHATHOM  TPSAMOM, OTPE30K, HWHTEpBal,
MTOJIYUHTEPBAJ, MPOMEXKYTOK C BBIKOJIOTOW TOYKOH, Tpaduueckoe MpeicTaBICHHUE
MHOKECTB Ha KOOPJUHATHOW TIOCKOCTH;

— 3a7aBaTh ~MHOXKECTBA  IEPEUYUCICHHEM HW  XapaKTEePUCTHUCCKUM
CBOMCTBOM;

— OTIEPUPOBATh TOHATHUSAMH: YTBEPXKIACHHE, OTPHUIlAHHWE YTBEPKICHUS,
WCTUHHBIC W JIO)KHBIC YTBEPIKICHUS, IPUUNHA, CJICICTBHUE, YACTHBIN CITydail 0OIIero
YTBEPKICHUSI, KOHTPIIPUMED;

— MIPOBEPATH MPUHAICKHOCTh JJIEMEHTa MHOXKECTBY;

— HaxOJUTh TMEPEeCCUCHUE M OO0BbCAMHEHHE MHOXECTB, B TOM YHCIIEC
MIPECTAaBICHHBIX TPpapUUSCKH Ha YUCIIOBOU MPSIMOM U Ha KOOPJMHATHOM IJTIOCKOCTH;

— MIPOBOAMTH JOKA3aTEIbHBIC PACCYKICHHS SISl 000CHOBaHUS UCTUHHOCTH
YTBEPKIACHUM.

B noeceonesnoii scu3nu u npu uzyueHuu Opy2ux npeomemos:

- UCNOIb306AMb YUCT06blE MHOMNCECMEA HA KOOPOUHAMHOU NPAMOU U
HA KOOPOUHAMHOU NIOCKOCMU 0J11 ONUCAHUA PEeAIbHbIX NPOUECCO8 U AGICHUIL 6
YCII08UAX CB0E20 PECUOHA, 20P00aA, 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® NOHAMUAMU: KOHEUHOE MHOICECHBO, dNeMEHM
MHONACECMBA, NOOMHONCECB0, nepecedenue, 00beOUHeHUe U PA3HOCIbL MHOMCECTA,
YUCTIOBblE  MHOMCECMB8A HA  KOOPOUHAMHOU  NPAMOU, OMPe30K, UHMep8al,
NOJIYUHMEPBAIL, NPOMENCYMOK C BbIKOJIOMOL MOYKOL, epaguieckoe npedcmasienue
MHOHCECMB HA KOOPOUHAMHOU NIOCKOCMU,

— 3a0a6amb  MHONCECMBA NepeyucieHueM U  XapaKmepucmuiecKum
CBOUCMBOM,

— oNnepupoB8ams NOHAMUIMU. YMBEPAHCOeHUe, OMPUYAHUE VIMBEPIHCOEHUS,
UCMUHHblE U JIONCHbIE YMBEPAHCOCHUs, NPUYUHA, CAe0Cmeue, YACMHBIU Clyyall
00we20 ymeepiHcoerust, KOHmpnpumep,

! 3).'(601: " faJjiee: 3HaTb ONPECACICHUC TOHATHSA, 3HAThL U YMCThb 000CHOBBIBATHL CBOMCTBA (npmnaxn, €CJIM OHHU CCTI))
TMOHATHA, XapaKTCPU30BAThL CBA3U C APYTYUMHU NOHATUAMU, NPEACTABIIAA OAHO MMOHATHUEC KaK 4aCTh HEJIOCTHOI'O
KOMINJICKCA, UCII0JIb30BaTh IIOHATUC U €TI0 CBOIiCcTBa Ipy MpOBCACHUN paccyxcz[eHI/Iﬁ, A0Ka3aTeJIbCTB, pCIICHUU 3aa4.

2 3).'(601: H Aajiee: 3HaTb OINMPEACJICHUC NOHATHUA, 3HATHL U YMETb 000CHOBBIBATH CBOMCTBA (l'[pI/I3HaKI/I, €CJIM OHHU eCTL)
NOHATHA, XapaKTCPU30BaThb CBA3U C JAPYITMMHU HNOHATUAMU, IMPCACTABIISAA OJHO IMOHATHC KaK YacTb HEJIOCTHOI'O
KOMINJICKCA, UCIIOJIb30BAaTh ITOHATUC U €TO CBOIicTBa Ipu IpoOBCACHNU paccymueﬂnﬁ, JA0Ka3aTeJIbCTB, PCIICHUU 3a1a4.



— nposepsmsb NPUHAOIEHCHOCIb INIEMEHMA MHONMCECMBY;

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

— npogooums  O0KA3AMeJlbHble  pAaccydcoenuss  0nsl  000CHOBAHUSL
UCMUHHOCIU YMBEPAHCOCHULL,

— onepuposams  NOHAMUEM  ONpedeleHus,  OCHOBHLIMU  BUOAMU
onpeoesnenuil, OCHOBHbLIMU BUOAMU MeopeM,

— HOHUMAMb CYMb KOCEEHHO20 00KA3AMeNbCMEa;

— Onepuposamv NOHAMUAMU CUEMHO20 U HECUEMHO20 MHOMCECMEA,

— NPUMEHAMb  Memo0 MAMeMamudeckol UHOYKYuu Ol NpOo8eOeHUs.
paccyszicoeHull u 00Ka3amebCma U npu peueHuu 3a0at.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

— UCNONb306AMb MEOPEMUKO-MHONCECHIBEHHBLI A3bIK U A3bIK J102UKU
0711 ONUCAHUA PeanNbHbIX NPOUECCO8 U AGNEHUN 6 YCA06UAX C60€20 PeZUOHA,
20p00a, noceiKa, npu peuieHuu 3a0ay Opy2ux yueoHvlX npeomemaos.

Paszgea 2. YncJia 1 BbIpaKeHUs

OO6yuaronuiicst Ha 6a30BOM YpPOBHE HAYUHUTCS:

— CBOOOJHO ONEPHPOBATH MOHATHSAMHU: HATYpalbHOE YHMCIIO, MHOKECTBO
HATYpaJIbHBIX YUCE, LI€JI0€ YUCIIO0, MHOKECTBO IIEJIbIX YUCEI, OOBIKHOBEHHAs APOOb,
AecsiTUYHas JpoOb, CMEIIAHHOE YHCIIO, PALUOHAIBHOE YHCIO, MHOMXECTBO
PalMOHAJIBHBIX YUCEN, UPPALMOHAIBHOE YHCIIO, KOPEHb CTENEHU N, JEHCTBUTEIBHOE
YHUCJIO, MHOKECTBO JEHCTBHUTEJBHBIX YHCEJ, TIEeOMETpHYEcKass HWHTEpIpeTanus
HaTypaJbHBIX, LIEJbIX, PALIMOHAIIbHBIX, IECTBUTEIbHBIX YHCE,

— NOHMMAaTh W  OOBSCHATH  Pa3HULY MEXAY T[O3UIHUOHHOM U
HEIMO3UIIMOHHOM CUCTEMaMu 3alliCH YUCET,

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

- JOKa3blBaTh M MCIOJIb30BaTh NPHU3HAKH JIEIMMOCTH CYMMBl H
IIPOU3BEECHUS TP BBINIOJIHEHUH BBIYUCICHUIN U PEILICHNUH 3a/1ay;

— BBITNIOJIHATh OKPYIJICHUE PAlMOHAIBHBIX M UPPALMOHAIBHBIX YHUCEN C
3aJaHHOM TOYHOCTBIO;

— CpaBHUBATH JCHCTBUTEIbHBIE YMCIIA Pa3HBIMU CIIOCOOAMY;

— yHopsiA0YMBaTh 4YHCIA, 3allCaHHble B BHUAE OOBIKHOBEHHOM U
AECSITUYHOM JpoOM, dYHClia, 3alMuCaHHble C MCIOJIb30BAaHUEM apU(PMETHUIECKOTO
KBaJpaTHOTO KOPHS, KOpHEH cTernenu Oobiue 2;

- Haxoauth HOJl u HOK pasHbiMu cniocobamMu ¥ 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, UPpALMOHAIBHBIX
BBIPAKECHU M.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:



— 8bINOIHAMb U 00DACHAMY CPABGHEHUE PE3Y/IbMAMOe 6bIYUCTAeHUIl NPU
peuieHuu npaKmu4eckKux 3a0ay 6 yci08usax ceoe20 pecuond, 20pood, noceikd, 8
mom uucie HPUOTUNCEHHBIX BLIYUCTIEHUI, UCHOb3YA pPA3HbIE CHOCOObL
CPAGHEeHull;

— 3aluChiBaTh, CPaBHUBATb, OKPYIJISITh YHUCJIOBBIC JAHHBIC pPEabHBIX
BEJIMYWH C MCTOJIb30BAHNEM PA3HBIX CUCTEM U3MEPEHUS;

— cocmaenams U  OUEHUBAMb PAZHBIMU  CROCOOAMU  UUCTO8bIE
8LIPANCEHUA NPU PeuleHUU NPAKMUYECKUX 3A0ay 8 YC08UAX CB0€20 PEeUOHAd,
20p00a, noceaKka u 3a0ay u3 Opyzux y4eOHvix npeomemos.

Obyuarowuiics Ha 6A3080M YPOBHE NOJYUUM BO3MOHNCHOCHIb HAYUUMBCA.

— CB0000HO ONEpuUpPO8amsv HUCI0BbIMU MHONCECMBAMU NPU  peuleHUU
3a0au;

— HOHUMAMb  NPUYUHLL U OCHOBHblE UOeU PACUUPEHUS]  YUCTOBbIX
MHOJCECMS;

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

— umems 6a308ble NPEOCMABNECHUSL O MHONCECMBE KOMNIIEKCHbIX YUCEL,

— c680000HO BbINONHAMb MocoecmeeHHble npeobpazo8anus
MPUSOHOMEMPUYUECKUX, T02APUDPMUYLECKUX, CIENEHHbIX GbIPANCEHUI,

- enadems ghopmynou bunoma Horomona,

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

— npumeHsims npu pewenuu 3aoa4y Kumartickyio meopemy o6 ocmamkax;

— npumeHsms npu peweHuu 3aoad Manyio meopemy @epma;

- YMemb 8bINOHAMb 3ANUCH YUCTA 8 NOZUYUOHHOU CUCTEME CUUCTIeHUSL,

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

— NPUMEHMb NPU peuleHUuY 3a0ay yentole opoou,

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

— enademsv NOHAMUAMU NPUBOOUMBLU U HENPUBOOUMBIL MHO20UNIeH U
NPUMEHSAMb UX NPU peuleHuU 3a0ay;

— npumensams npu peweHuu 3aoad OCHO8HYI0 meopemy aneeopbi;

— NPUMEHAMb NpU peueHuy 3a0ay npocmetiuiue QYHKYuu KOMNIeKCHOU
nepeMeHHOU KaK ceomempuyecKkue npeoopas’oeaHus.

Pa3znen 3. YpaBHeHus U HEpaBEHCTBA

OOyuaromuiicsa Ha 6a30BOM YPOBHE HAYUUTCH:

— CBOOOMIHO  OMEpUpOBaTh TOHATHUSMU: YpPaBHEHHE, HEPABEHCTBO,
pPaBHOCWIJIbHBIE ypaBHEHHsSI M HEPAaBEHCTBA, YpaBHEHUE, SBIISIOUICECS CIEICTBHEM
ApYroro ypaBHEHUS, YPaBHEHUS, PAaBHOCUJIbHBIE HAa MHOKECTBE, PaBHOCHIIbHBIC
npeoOpa3oBaHus ypaBHEHUH;



— pemaTth pa3Hble BHJIbI YPaBHEHHUIl W HEPABEHCTB U UX CHUCTEM, B TOM
YlyCJie HEKOTOpble ypaBHEHUs 3- u 4-il cremeHeil, IpoOHO-pallMOHAJIbHBIE U
UPpALMOHAJIBHBIE;

— OBJIaJIETh OCHOBHBIMHM THUIAMHU IOKA3aTENbHbIX, JOTapu(hMUUECKUX,
UppalMOHaIbHbIX, CTEIICHHBIX YPABHEHU U HEPABEHCTB U CTaHJIAPTHBIMU METOIAMU
UX PEIICHUI U IPUMEHSITh UX MPU PEUICHUH 3a/1ay;

— IIPUMEHSITH TeOpeMy be3y K peleHnio ypaBHEHN;

— NPUMEHSTh TeopeMmy Buera s pelieHuss HEKOTOPBIX YpaBHEHHI
CTEIICHH BBIILIE BTOPOMH;

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

— BJIQJICTh METOJaMU pEIICHUS YpPaBHEHUM, HEPABEHCTB U MX CHUCTEM,
yMETh BRIOUpATh METO/1 pEIeHUsI 1 0OOCHOBBIBATH CBOM BBHIOOD;

- WCIIOJB30BaTh METOJ HWHTEPBAJIOB JJIsl PEIICHHUS HEPABEHCTB, B TOM
qyucie JpOOHO-pAllMOHANBHBIX M BKJIIOYAIOIUMX B ce0d  HppalMOHaIbHBIC
BBIPAXKEHUS,

— pemath anreOpanyeckue ypaBHEHUS U HEPABEHCTBA M MX CHUCTEMBI C
rnapaMeTpaMu aJireOpandeckum u rpauyeckum METOoAaMu;

— BJIQJICTh PA3HBIMU METOAaMU JO0Ka3aTEIhCTBA HEPABEHCTB;

- pelaTh ypaBHEHHS B LIEIbIX YHCIIAX;

- M300pakaTh MHOXECTBA Ha IIJIOCKOCTH, 3a/1aBa€Mbl€ YypaBHEHUSIMH,
HEPABEHCTBAMH U UX CUCTEMaMHU;

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

B noBceHEBHOM KU3HU U MIPU U3YUYEHUH JIPYTUX MIPEIMETOB:

- COCTaBIISITb M peEIlIaThb YPAaBHEHUS, HEPABEHCTBA, HMX CHUCTEMBI MpPH
pEIICHUH 337124 IPYTUX YICOHBIX MPEIMETOB;

— BBITIOJTHATH OILICHKY TMPaBAONoOA00Us pe3yiabTaTOB, MOJYy4aeMbIX MpPU
pelIeHUH Pa3JIMYHbIX YPaBHEHUH, HEPABEHCTB MU UX CUCTEM IMpPU PEIICHUHU 3a1ay
JIPYTUX y4eOHBIX IPEAMETOB;

— COCTaBJISAITh M pEIlIaTh YPAaBHEHHUS U HEPABEHCTBA C IMapaMeTpaMH MpH
pEIICHUH 3a71a4 IPYTUX YICOHBIX TPEIMETOB;

— cocmaenams  ypA6HeHUe, HEPAGCHCMEO UMW  UX  CUCHIEM),
onucwléaruiue peanvHy CUmMyayuio Uil nPUKIaonyio 3a0a4y 6 yCi06usax c60e20
pecuona, 20pooa, nocenKka, UHMePnRPEemuposamsy NOJIYUEeHHblE PE3YTbmambl;

— UCIIOJIb30BaTh MPOTPAMMHBIE CPEJACTBA NPH PEIICHUU OTIEIbHBIX
KJIACCOB YPAaBHEHUW U HEPABEHCTB.

Obyuarowuiics Ha 6A3060MOM YPOBHE NOJYUUM B03ZMONCHOCNb HAYUUMbCAL:

— c60000HO  onpedensmb Mun U  6blOUPAMb  MemoO  peuleHUs.
NOKA3AMENbHbIX U J02APUPMULECKUX YPABHEHUU U HepaseHCms, UPPAYUOHAILHBIX
VPAGHEeHUU U HEPABEeHCMS, MPUSOHOMEMPUYECKUX VPABHEHUU U HEepaeHCms, ux
cucmem,

— C80000HO peuiams cuCmembl TUHEUHbIX YPABHEHULL,

— peuiams 0CHOGHble MUNbL YPAGHEHUU U HEPAGEHCNE C NAPAMEmMpPamu,



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

— umems  npeocmasieHue O  HEPABEeHCMBAX  Mexcoy  CPeOHUMU
cmeneHHbIMU.

Paznen 4 ®ynkunu

OOyuaromuiicsa Ha 6a30BOM YPOBHE HAYUUTCH:

— BIAJCTh TOHATHSAMHU: 3aBUCUMOCTH BEIWYHMH, (QYHKIUSA, apTyMEHT U
3HaueHue (QYHKIHMH, OOJACTh OMNpENCTICHUS U MHOXKECTBO 3HA4YCHHH (YHKIIUH,
rpaduk  3aBUCUMOCTH, Tpaduk (QyHKIUHU, HYId (QYHKIUH, [POMEKYTKH
3HAKOTIOCTOSIHCTBA, BO3PACTaHUE HAa YUCIOBOM MIPOMEXYTKE, YObIBAHHE HA YHUCIIOBOM
MIPOMEXKYTKE, HauOOJblllee M HaWMEHbIee 3Ha4YeHHEe (YHKIIMU Ha YHUCIOBOM
MPOMEXKYTKE, Tepuoanyeckas (QyHKIUs, Mepuojl, YyeTHas W HedeTHas (YHKIINH,
YMETh IPUMEHSTh ATH TIOHATHS MPU PEIICHUH 33129,

— BJIAJICTh TIOHSITHEM CTETICHHas (DYHKIHS; CTPOUTH €€ Tpaduk U yMeTh
MPUMEHSTH CBOMCTBA CTETIEHHON (PYHKIIMY TTPH PEIICHUH 3a]1aY;

— BJIa/ICTh OHATUAMHU TTOKa3aTeldbHast (PYHKINS, SKCIIOHEHTA; CTPOUTH UX
rpa@uKkd U yMeTh MPUMEHSATHh CBOWCTBA MOKAa3aTEIbHOW (YHKIMU IPU PEIICHUU
3ajiay;

— BIIAJCTh MOHSATHEM Jorapudmuyeckas (yHKIHS; CTPOUTH €€ Tpaduk U
YMETh MPUMEHATH CBOWCTBA JOrapu(MUUIECKON PYHKIIMK TPH PEIICHUH 3a]1aY;

— BIAJCTh TOHATUSIMH TPUTOHOMETPHUYECKHE (PYHKIIMU; CTPOUTH WX
rpaukd W yMeTb NPHUMEHSTH CBOICTBA TPUTOHOMETPUYECKUX (PYHKIUN TMpU
pEIICHUH 3a/1a4;

— BIIAJCTh TMOHSATHEM OOpaTHasi (YHKIMS; MPUMEHSATH 3TO TOHSATHE MPHU
pEIICHUH 3a/1a4;

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

— IPUMEHSTH IIPU PELIEHUU 3a]1a4 MpeoOpa3oBaHus TpaduKoB PyHKIUNT;

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

— MPUMEHSTH MIPU PEIICHUH 3a/1a4 CBOWCTBA U MPU3HAKK apU(hMETUUECKON
Y T€OMETPUYECKOU MPOTPECCUM.

B moBceHeBHOM KU3HU U TTPU H3YYCHHUH JIPYTUX YICOHBIX TPEIMETOB:

— ONpENeNATh MO rpaduKaM U UCIOJIb30BATh AJIsl PEIICHUS MPUKIAAHBIX
3aJlay CBOMCTBA peajbHBIX MPOIECCOB M 3aBUCHUMOCTEH (HanOOJIbIITNE U HAUMEHBIIINE
3HAUCHUS, TPOMEXKYTKH BO3pacTaHWs © YObIBaHUS (PYHKIIUU, TPOMEKYTKU
3HAKOTIOCTOSIHCTBA, ACUMITTOTBI, TOUKH TIepernda, nepruoa u T.11.);

— UHmMepnpemupoeams  C6OUCMEA 6 KOHMEKcme  KOHKPEmHOU
NPAKMUYECKOU CUMYAUUU 8 YC108UAX C80€20 PECUOHA, 20p00ad, NOCEIKA;

— onpedenamv no zpajukam  npocmeiiuiue  XapPAKmMeEPUCMUKU
nepuoouuecKux npoueccos ¢ Ouonozuu, IKOHOMUKe, My3viKe, paouocea3u u op.
(amnaumyoa, nepuood u m.n.) 6 ycjo8uUsAxX c60€20 pecuona, 20pooa, NOCenKda.

Obyuarowuiica na 6a3060M YPoGHe NOJYHUUM BOZMONCHOCHb HAYUUNbCAL:



— enademsv NOHAMUAMU. 3ABUCUMOCMb BEIUYUH, (DYHKYUA, apeyMeHm u
3HaueHue GyHKYuY, 001ACMb ONpedeneHUss U MHONCECMB0 3HAYEHUL OYHKYUU,
epagux  3agucumocmu, epa@ux  @QYHKyuu, HYIU  QYHKYUU,  NPOMENCYMKU
3HAKONOCMOAHCMEBA, B03PACMAHUE HA YUCI0BOM NPOMENCYmKe, YOvleaHue Ha
YUCTIOB0OM NPOMENCYmKe, HaAuboIvlee U HAUMeHbUulee 3HAYeHue @OYHKYuU Ha
YUCTIOB0M NPOMENCYMKe, Nepuooudeckas (OyHKyus, nepuoo, Yemuas U HeyemHas
QyHKYUU,; yMemb npuMeHsIms dMu NOHAMUS NPU peuleHuu 3a0ay;

— enadems NOHAMUEM CMeNneHHas QYHKYUs;, Cmpoums ee epagux u ymens
NPUMEHAMb C8OUCMBA CIMENeHHOU QYHKYUY NPU peteHuu 3a0ad,

— 61adems NOHAMUAMU NOKA3AMENbHASL PYHKYUS, IKCNOHEHMA, CIMPOUmby
Ux epaghuxu u ymems nPUMeHsIms C8OUCMBA NOKA3AMENbHOU (YHKYUU NPU peuleHuU
3a0ay;

— 61a0emsb NOHAMuUeM 102apu@muieckas QYHKYus, cmpoums ee epapux u
yMemyb NPUMEHAMb C8OUCMBA 102APUPMULECKOU PYHKYUU NPU peuleHuU 3a0a4;

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

— 61ademsb NOHAMUEM 00pamHas PyHKYUs, NPUMEHMb M0 NOHAmMUe Npu
pewenuu 3a0ad,

— NPUMEHAMb NpU  peuleHuy 3a0ay Cc8oucmea QYHKYul: 4emHoCmb,
nepUOOUYHOCIb, 02PAHUYEHHOCTND,

— NPUMEHSMb NPU peuleHUulU 3a0ay npeobpazo8anus 2papurKos GyHKyui,

— e1a0emv NOHAMUAMU YuCcno8as noC1e008amenbHOCb,
apugmemuueckas u 2eoMempuiecKkas npocpeccusi;

— 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
VPABHEeHUll Nep8o2o U 6MOpPo2o NOPSLOKOS.

Pa3znen 5. Jj1eMeHTBI MATEMATHYECKOI0 aHAJIN3a

OO6yuaronuiicst Ha 6a30BOM ypOBHE HAYUHTCSI:

— BIAJCTh TOHATHEM OCCKOHEYHO  yOBIBAalOIIAs T'e€OMETpUYECKas
MPOTPECCHS U YMETh MIPUMEHSATD €r0 MPHU PEIICHUH 3a]1ay;

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

- BJIAJETh IIOHATHAMH OECKOHEYHO OOJbIINE KU OECKOHEYHO Malble
YHCJIOBBIE TIOCIICIOBATEIIBHOCTY W YMETh CpaBHHMBATh OCCKOHEYHO OOJBINHE H
OECKOHEYHO MaJlble ITOCIEN0BATEILHOCTH,

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

— BBIYHCIIATH MPON3BOHBIC SJIEMEHTAPHBIX (PYHKITUN U UX KOMOMHAIIHIA;

— UCCIEeNOBaTh (PYHKITMU HA MOHOTOHHOCTH U SKCTPEMYMBI;



— CTpOUTh TpadUKH W TPUMEHSATh K PEIICHUIO 3a/1ad, B TOM YHCIE C
napaMeTpoMm;

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

— BIAJCTh TOHATUAMH TiepBOOOpasHas (GyHKIUS, ONPEACICHHBIN
WHTETPal;

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

B noeceonesnoii scuznu u npu uzydyeHuu Opy2ux yueoHvlx npeomemos:

— pewiamv NPUKIAOHblE 3a0auyu u3 Ouonozuu, QuuKu, xXumuu,
IKOHOMUKU U OPY2UX NPEOMEMm 068, CEA3AHHbBIE C UCCIE008AHUEM XAPAKMEPUCHIUK
nPOUECCO8 8 yC0BUAX CB0E20 PECUOHA, 20P00aA, NOCENKA;

— HHTEPIPETUPOBATH MOTYICHHBIC PE3YIIBTATHI.

Obyuarowuiics Ha 6a3060M YPOBHE NOJYHUUN BOZMONCHOCHb HAYUUMbCSL:

— Cc80000HO 81ademb CMAHOAPMHBIM  ANNAPAOM  MAMEMAMU4ecKo2o
AHAIU3a 0Jisl BbIYUCTEHUS NPOUZBOOHBIX (DYHKYUU OOHOU NEePEeMEHHOU;

— C80000HO NpUMEHAMb annapam MamemamuiecKko2o auaiusa Oons
uccne0osanusi QYHKYUll U NOCMpoeHus: 2paguKos, 6 mom yucie Ucciedo8aHus Ha
BbINYKIOCND,

— onepuposams NOHAMuUeM nepeoooPaAsHOU YYHKYUU 01 pelueHust 3a0ay;

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

— onepuposamv 6 CMAHOAPMHLIX CUMYAYUAX NPOU3BOOHLIMU BbICULUX
nops0Ko8,

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

— yMemb NPUMEHAMb NPU peuleHuu 3a0ay meopemul Beliepuwmpacca,

— YyMemyb  GbINONHAMb NPUOTUNCEHHBIE BbIYUCTIEHUS (MemOoobl peuleHus
VPasHe U, BbIYUCIEHUSL ONPedesIeHHO20 UHMe2Ppana),

— 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 W TeOpus BepPOATHOCTEH, JIOTHKA H
KOMOMHATOPHKA

OOyuaroiuiicsa Ha 6a30BOM YpOBHE HAYUUTCH:

— ONEepUpOBaTh  OCHOBHBIMU  OINMCATEIIbHBIMU  XapaKTepUCTUKaAMHU
YHCIIOBOTO HaOOpa, MOHATHEM IeHepaibHasi COBOKYITHOCTh U BRIOOPKOM U3 HEe,

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

— BJIA/J€Th OCHOBHBIMM IIOHATHUSMHU KOMOMHATOPUKM U YMETb HX
NPUMEHATDH [IPU PEIICHUU 3a]1a4;



- UMETh MPEICTABICHUE 00 OCHOBAX TEOPUU BEPOSITHOCTEH;

- MMETh TMPEJICTAaBICHUE O JUCKPETHBIX M HENPEPBIBHBIX CIIYYaWHBIX
BEJIMYMHAX U PACIIPECICHUAX, O HE3aBUCUMOCTH CITyYailHbIX BEJINYHH;

- UMETh TPEACTABICHUE O MATEMATUYECKOM OXUJAHUM U JUCIEPCUU
CIIyYalHBIX BEJINYHH;

- UMETh TMPEACTABICHUE O COBMECTHBIX pPACHpPECICHUAX CIy4ailHbIX
BCJIMYUH;

- MOHMMATh CYTh 3aKOHAa OOJBIIMX 4YHCET W BBIOOPOYHOTO METO/aa
U3MEPEHNUS BEPOSITHOCTEMN;

- UMETh TMPEJCTABICHHE O HOPMAJIbHOM PACHPEACIICHUH U TpuMepax
HOPMAaJILHO pacHpe/IeSICHHBIX CIyYailHbIX BEJIUYNH;

- UMETh MPEICTABICHUE O KOPPEIISILIUU CIIyYalHbIX BEJTUYHUH.

B noBceHEeBHOM KU3HU 1 MPU U3YYECHUH APYTUX MPEAMETOB:

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

- BBIOMPATh METO/IbI MOJXOSIIETO MPEACTABICHUS U O0PA0OTKU JTAHHBIX.

Obyuarowuiics Ha 6aA3060M YPOBHE NOJYHUUN BOZMONCHOCHb HAYYUMbCSL:

— umMemv npedcmasieHue 0 YeHMpaibHOU NpeoeibHOl meopeme;

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

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

— uUMemv NpeocmasieHue o0 CBA3U IMAUPUYECKUX U TMeopemuieckKux
pacnpeoeneHutl;

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

— 61a0emsb OCHOBHbIMU NOHAMUAMU meopuu epagos (epagh, eepuiuna,
pebpo, cmenenb GepuluHbl, NyMov 8 epaghe) u ymems NpuMeHsms 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 npedcmasierue 06 UNEPOGOM U 2aMUILIMOHOBOM NYMU, UMEMb
npedcmasieHue 0 mpyoOHOCMU 3a0ayu HAX0HCOCHUSL 2AMUTbIMOHO8A NYMU,

— 61ademsv NOHAMUAMU KOHEUHble U CUemHble MHONCeCmEa U yMemy Ux
NPUMEHAMb NPU peuleHuu 3a0a4;

— yMemsb NPUMEHAMb Memo0 MAmemMamui4eckou UHOYKYUuu,

— YyMemsb NPpUMEHAMb NpUHYUn J{upuxie npu peuienuu 3a0au.
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Pazngen 7. TekcroBble 3agaun

OOy4aromuiics Ha 6a30BOM YPOBHE HAYUUTCS:

— pemraTh pa3Hbie 33a4H MOBBIICHHONW TPYIHOCTH;

— aHAIIM3UPOBATh YCIOBHE 3aJaud, BBIOMPATH ONTHUMAIBHBIA METOJT
pEIIeHus 3aa49M, pacCMaTpUBas pa3IuIHbIC METObI;

— CTPOUTh MOJIEIb pEIICHUs 3a7a4d, NPOBOIAUTH JTOKA3aTCIIbHBIC
pacCyXJICHUS MPH PEIICHUN 3aa4H;

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

— aHAIM3UPOBaTh W HHTEPIPETHUPOBATH IIOJYYCHHBIE pCIICHUS B
KOHTEKCTE YCJIOBHS 3a]]a4yM, BEIOUPATh PEUIeHUs, HE IPOTUBOPEUAIE KOHTEKCTY;

— NEPEeBOIUTh TMPHU PCEIICHUHM 3aJadyd HH(POpPMAIMI0 W3 OJHOH (HOPMBI
3aliCH B JAPYTYI0, WCIONB3Yys NMPH HEOOXOIUMOCTH CXEMbI, TaOJWIbI, TpaduKw,
JTrarpamMMmBbl.

B nosceonesnou scuznu u npu usyueHuu Opyeux npeomemos:

— pewiamsv npaKkmuyeckue 3a0auu, HeoOXooumble 8 YCI08UAX CB8Oe20
DpecuoHna, 2opooa, noCenKa u 3a0ayu u3 Opyeux npeomemos.

Obyuarowuiics na y2nyOieHHOM YPO8He NOLYUUM BO3ZMONCHOCTb HAYYUMbCA!

— peuiams pasuvie 3a0a4u NOBbIUEHHOL MPYOHOCTU,

— AHAU3UPOBAMb  YCI08UE 3A0aUl, GblOUPAMb ONMUMATLHBINL Memoo
peueHus 3a0auu, paccmampuias pasiuyHvle Memoobl,

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

— pewams 3a0ayu, mpeodyrouue nepedbopa apuanmos, NposepKu yCioeull,
8b100pa ONMUMATILHO20 Pe3YIbmama,

— AHATU3UPOBAMb U UHINEPNPEemUpO8ams — NOJYUEHHble peuleHUs 8
KOHmMeKcme YCa08Us 3a0ayu, 8blOUpams peuieHus, He npomusopedaujue KOHmeKcmy,

— nepesooums nNpu peuleHuu 3a0avu uHpopmayuio 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;

— CaMOCTOSITENILHO  (OPMYJUPOBATh  OMPEICIICHUS T[C€OMETPUUECKUX
¢duryp, BbIIBUTaTh TMIOTE3bl O HOBBIX CBOMCTBAaX M MpPHU3HAKaX IE€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 MPeoOpa3oBbIBaTh HHGPOPMAIMIO, MPEICTABICHHYIO Ha
YepTeKax;
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— pemars 3aJga4du TICOMCTPHUYCCKOIO COACpKAHHMA, B TOM UYHCIC B
CUTyaluAaAX, Koraa aJirOpuTM pCIICHUA HC CICAYCT ABHO H3 YCJIOBHS, BLIIIOJIHATDH
HGO6XOI[I/IMI)I€ L pCHICHUA 3aJa4i OOIIOJIHHUTCIIBHBIC IIOCTPOCHUA, HCCICOAOBATDH
BO3MOKHOCTb ITPUMCHCHUA TCOPCM U q}OpMyJ] I pCHICHUA 3a1a4,

- yMeTb (POpMYIUPOBATh U JIOKA3bIBATh T€OMETPHUUECKUE YTBEPIKICHUS,

— BJIaACTH IIOHATUAMU CTCPCOMCTpPHUM: Ipru3ma, MapaJuICJICITUIIC,
nmupamMuaa, TeTpadap;

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

- YMCTb CTPpOUTDH CCUCHUA MHOTI'OI'PaHHUKOB C HUCITOJIB30BAHUEM
pas3iIMIHbIX MCTOA0B, B TOM YUCJIC U MCTOAA CJICIOB;

— 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}i(€HI/ISI
uryp;

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

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

— BJIIQJACTh IMOHATUAMHU PACCTOAHHUC MCKIAY (1)I/Il“ypaMI/I B IIPOCTPAaHCTBC,
oOLMi MEepneHANKYJSP JBYX CKPEUIMBAIOIIMUXCSA MPAMBIX U YMETh MPUMEHSATHh HX
IIpHU PELICHUHU 3a7a4;

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

- BJIAJICTh TMOHATUSMU JABYI'PAHHBIA YIOJ, YIrOJI MEXIY IUIOCKOCTSIMU,
MNEPINCHANKYJIAPHBIC INIOCKOCTH U YMETDH ITPUMCHATH UX IIPU PCIICHUHA 3a/1a4,

— BJIQJICTh IMOHATHUAMMN IIPpHU3MaA, MAPAJUJICICIIUIICA WU IIPUMCHATD CBOWCTBA
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 0  TeopeMe Diinepa, MIPaBUIBHBIX
MHOT'OI'paHHHKAaXx;

- BJIAACTH IMOHATHUCM ILJIOIIAAN HOBerHOCTeﬁ MHOTOI'PAaHHHUKOB U YMCTb
IIPUMEHSATH €T0 IPU PEIICHUH 3a/1a4,

- BJIa/IeTh MOHATUSAMHU TeNla BpauleHus (IMIMHAP, KOHYC, map u cdepa),
HX CCUCHUA N YMCTDh IPUMCHATD UX IIPHU PCHICHHUU 3a/1a4;

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

— BIAJECTh MOHATUSAMU 00BEM, 00bEMbl MHOTOTPAaHHUKOB, TEJ BpaIllCHUS U
MIPUMEHSTh UX TIPU PEILICHUU 3a]1ay;

— UMETh TPEACTaBICHUE O pPa3BEPTKE LMIMHApPA U KOHYCAa, IUIOIIAIN
MMOBEPXHOCTU LWJIMHJIPA U KOHYCA, YMETh IPUMEHATh UX MPU PEIICHUN 33]1ay;

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

— yMETh pemaTh 3a7aud Ha KOMOMHAIIMM MHOTOTPAHHUKOB M Tel
BpalICHUS;

— UMETh MpPEACTaBICHUE O MOAOOMH B MPOCTPAHCTBE U YMETh PELIAThH
3a/la4yu Ha OTHOULIEHHE 00BEMOB M IUIOMIAIEN MOBEPXHOCTEN OTI0OHBIX QUTYD.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

- COCmaenams ¢ UCHOIb306AHUEM CEOUICHIE 2e0MempuiecKux Guzyp
Mamemamuyeckue mooeau 011 peuwleHus 3a0ay NPpaKmuuecko20 XxXapakmepa 6
YC108UAX C80E20 PECUOHA, 20P00A, NOCEIKA U 3A0aY U3 CMENHCHBIX OUCUUNTUH,

— UCCJIEI0BATh MMOTYYEHHBIE MOJEIN U UHTEPIIPETUPOBATH PE3YIIbTAT.

Obyuarowuiics Ha 6A30860M YPOBHE NOTYHUUN BO3MOHNCHOCHIL HAYUUMBCSL:

— umems npedcmaenenue 06 aKkCUOMAMUYecKoM Memooe;

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

— yMemv NpUMEHAmb Ol peuleHus 3a0ay  Ceoucmea NIOCKUX U
08Y2DAHHLIX V2ll08, MPexespaHHo20 Y2ld, meopembl KOCUHYCO8 U CUHYCO8 O
MpexspanHoco yena,

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

- umems npeocmasieHue 0 080UCME8EHHOCMU NPABUTTLHBIX
MHO202DAHHUKOB,

— 671a0emb NOHAMUAMU YEeHMPATbHOe U NapaiielbHoe NPOeKmuposatue u
NPUMEHSAMb UX NPU NOCMPOEHUU Ce4eHUll MHO202PAHHUKO8 MEmMOOOM NPOEKYUL,

— umMemsv npeocmasgienue 0 pazeepmiKe MHO202PAHHUKA U Kpamyauuiem
nymu Ha NOBEPXHOCMU MHO202PAHHUKA,

— umems npeocmaegienue 0 KOHU4eCKUX Ce4eHusix;

— umMemsv npedCmasgieHue o Kacarowuxci cgepax u KomOUHayuu mer
8paujeHusl U ymems NPUMEHIMb UX NPU peuleHuu 3a0auy,

— NPUMEHAMb NpU peuleHuu 3a0ay Gopmyny paccmosHusi om moyKu 00
NJIOCKOCMU,

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

— NPpUMEHAMb NpU  peuwleHuu 3a0ad U  00Ka3amenbcmee meopem
BEKMOPHbBIU MEMOO U MeMoo KOOPOUHAN,
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— umMems npeocmasiieHue 00 aKcuomax oovema, NPUMeHImb DOpPMYIibl
00beMO8 NPAMOY20IbHO20 NAPALLENIenUnedd, NPUMbl U RUPAMUObLL, Mempa’opa npu
peluenuu 3a0au,

— npUMeHsms meopemvl 00 OMHOUEHUSX 00bEeMO8 NPU peteHUul 3a0a4,

— NpUMeHsAmMsb uHme2pan Oas 8bIYUCTEeHUS. 00beMOo8 U NO8epPXHOCmell mejl
8paueHus, BbIYUCIeHUs NI0WAOU Chepuyecko20 nosca U 00vema waposo2o Closl,

— uMemsb npeocmasieHue 0 OBUNCEHUSAX 8 NPOCMPAHCIEe. NAPALLETIbHOM
nepexoce, CUMMEMpPUU OMHOCUMENbHO NJIOCKOCMU, YEeHMPAIbHOU CUMMEMPUl,
nogoponie OMHOCUMENbHO NPSMOL, SUHMOBOU CUMMEMPUU, YMemb NPUMEHIMb UX
npu peweruu 3a0au;

- umems npeocmasienue 0 niowWaou OPMo2OHAILHOU NPOEKYUU,

— umMems npeocmasieHue O MpPexepaHHOM U MHO2O0CPAHHOM Yele U
NPUMEHSMb CEOUCMEA NJIOCKUX Y2lI08 MHO20ZPAHHO20 Yeld NPU PeueHuu 3a0ay,

- UMems npeoCcmasienusi 0 NpeoopazosaHul noooous, 2omomemuu U
VyMemb NPUMEHAMb UX NPU PeueHuU 3a0a4,

— YyMemb peuams 3a0a4u Ha NJI0CKOCHU Memooamu cmepeomempui;

— yMemvb NPUMeHImMb Gopmynbl 00vemMo8 npu peuerHun 3a0ay.

Pazgen 9. BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

OO6yuaroruiicss Ha 6a30BOM ypOBHE HAYUIHTCS:

— BJIAJCTh MOHATHIMHU BEKTOPBI U UX KOOPJIHHATEHI;

— YMETb BBITIOJIHATH ONEPAIK HaJl BEKTOPAMHU;

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

— INPUMCHATh YPaBHEHUE IUIOCKOCTH, (OPMYIY PACCTOSHUS MEXIY
TOYKaMH, YpaBHEHHE CEpPBI IIPH PEIICHUY 3a]1a4;

— IMPUMEHSATH BEKTOPHI U METOJ] KOOPJAHHAT B MMPOCTPAHCTBE MPH PEIICHUN
3a/ay.

Obyuarowuiics Ha 6A3080M YPOBHE NOJYHUN BO3ZMONCHOCHb HAYUUMBCA!

— 671a0emb NOHAMUIMU BEKMOPbL U UX KOOPOUHAMDL,

— YyMemb GbINOIHAMb ONEPAYUU HAO BEKMOPAMU,

— UCNONIb308AMb CKATSIPHOE NPOU3BedeHUe 8eKMOPO8 NPU peueHulU 3a0a4;

— NpUMeHsMb  YPAGHeHUe NIOCKOCU, (OPMYNLY PACCMOAHUS MeHCOY
MOUKaMu, ypasHenue cghepul npu peuteHuu 3a0ay;

— HPUMEHAMDb 6EKMOPbl U MEmoO KOOPOUHAmM 6 NPOCMPAHCHIEe NPU
PpeueHuu 3a0ay 8 yClo8UsX C60€20 Pe2UOHA, 20P00d, NOCENKA;

— 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  Medxdcoy  CKpewusarwuMucs npsamulmu,
3A0aHHBIMU 8 CUCHEeMe KOOPOUHAM.
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Pasznen 10. Ucropusi MaTeMaTHKH

OOyuaromuiicsa Ha 6a30BOM YPOBHE HAyUUTCH:

— UMETh NPEJICTABICHNUE O BKJIAJIE BBIIAIOIIMXCSI MAaTEMaTUKOB B Pa3BUTHE
HayKH;

— NOHMMATh POJIb MAaTEMATUKU B pa3Butuu Poccuu.

Obyuarowuiica noay4um 603MONCHOCHb HAYUUMbCA

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

- nonumams ponv mamemamuku é pazeumuu Poccuu, pecuona, zopooa,
nocenka.

Pa3znen 11. MeToabl MaTeMaTHKH

OOyuaroiuiica Ha 6a30BOM YPOBHE HAYUUTCA:

- UCIIOJIb30BaTh ~ OCHOBHBIE  METOJABI  JIOKa3aTelIbCTBAa,  MPOBOIUTH
JTI0OKa3aTeJIbCTBO U BBIMIOJHATH OIIPOBEPIKEHNUE;

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

— Ha  OCHOBE  MAaTeMaTHYECKMX  3aKOHOMEpPHOCTEHM B  IIPUPOJE
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 MPOTPpaMMaMH  CUMBOJIBHBIX
BBIYMCJICHHUH IS UCCIICIOBAHNS MAaTEMaTHUECKHX O0OBEKTOB.

Obyuarowuticst Ha 6A3080M YPOBHE NOJYHUN BOZMONCHOCHb HAYUUMBCA.!

- UCNONIb308AMb  OCHOBHbIE ~ Memoobl  O0KA3AMENbCMBd,  NPOBOOUMDb
00Ka3amenbCmaeo U GblNOJIHAMb ONPOBEPIHCEHUE,

- NPUMEHSMb OCHOBHbIE MeMOObl PeUleHUsL MameMamudecKux 3a0ay;

- Ha4 OCHOGe MaAMeMAMuU4yecKux 3aKOHOMEpPHOCmell 6 npupooe
Xapakmepuzoeamsv Kpacomy U COBEPUICHCHBO OKPYICAIOUIe20 MUupa, pezuoHd,
20p00a u npou3eedeHull UCKyccmed;

- NPUMEHAMb  Npocmetiiue NpoSPaMMHble Cpeocmea 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 GuuUvecKux npoyeccos, 3a0adu IKOHOMUKU).
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IIpeaMeTHBIE MIAHMPYeEMBbIe Pe3yJabTAThI Kypca
«MaremaTnyecKkne MeTOAbI B IKOHOMHKE

OO0yuaromuiics HAY4YUuTCsA:

Pasnen 1. TekcToBBIE 321241 C IKOHOMHYECKHM COAEPKAHNEM

— UCIOJIB30BaTh JECIMMOCTb YHCEJ, YHCENI C 3aJaHHBIMH CBOWMCTBAMHU IIpH
pELIEHNH 3a7a4 C SKOHOMUYECKUM COJIEPKAHUEM;

— HCIOJIB30BaTh METOJbI OKPYIJICHHS], TPUOIMKEHUS U IPUKUIKH TIPU PELIEHUU
MPaKTUYECKUX 3a]1a4 [IOBCETHEBHOW KU3HH U3 00JACTH 3KOHOMHUKW;

— MHCNOJNb30BaTh  IOHSATUE  3aBUCHUMOCTb  BEJIMYUH, (QYHKUMS, rpadux
3aBUCUMOCTH, Tpaduk (yHKUUH, HyJIW (QYHKIUH, HAUOOIbLIee U HAUMEHbILEE
3HaueHWe (YHKIMM Ha YHUCIOBOM NPOMEXKYTKE IMpU pEHIeHUH 3aJad ¢
OKOHOMMYECKUM COJEPKAHUEM,;

— TPUBOJUTH MPUMEPHI NPSAMOMl U 0OPAaTHOM MPONOPUUOHAIBHOCTH, JTUHEHHOM,
KBaJpaTUYHOU 3aBUCHUMOCTH U3 00JIaCTU SKOHOMUKH,

— TOpUMEHATh  (QYHKUHUOHAIBHO-TpAUUYECKUd  METOA  HpU  pEUIeHUH
DKOHOMMYECKHUX 3a]1a4;

— onpedenamsv no 2paguxkam ce60iicmea peaibHblX NPOUEccos U 3a6UCUMOCHIEll
(Haubonbue u HaUMEHbUWIUE 3HAUEHUA, NPOMENCYMKU 603DACMAHUA U
Yoviganus, nPomexdcymKu 3HAKONOCMOAHCMEA U M.N.) NPU AHAIU3E IKOHOMUKU
ceoezo pezuona, 20poda, nocenKa;’

— UHmMepnpemupoeamv CEOUCMEa QYHKUUil 6 KOHmeKcme KOHKPEemHOU
IKOHOMUYECKOU CUMYAUUU 6 YCILOGUAX CE0€20 PECUOHA, 20p00a, NOCETIKA.

Pa3nen 2. PMHAHCOBO-)KOHOMHYECKHE METOAbI H MOJIEJIH

— HpUMEHAmMb NOJIYUeHHble 3HAHUA 0714 6bl00pa ONMUMANBLHOZ0 6aAPpUAHMA
GbINIAMbL KPeouma ¢ y4emom npeodioHceHuil 0anKoe peuona.

— RnOAL3YACL Zpagukamu, CpaeHUeaAmMb CKOpocmu eo3pacmanus (pocma,
NOBbLUEHUA, YEETUYCHUA U M.N.) WU CKOPOCHU YObléaHUusa (NA0eHUA, CHUCEHUA,
YMEHbUWIEHUA U M.N.) 6EITUUUH 8 PEAIbHbIX (QUHAHCOBBIX NPOUECCAX IKOHOMUKU
Yenabunckoiu oonacmu;

Pa3zpnea 3. 3axauu JIMHEHHOr0 NPOrpaMMHUpPOBAHNS

— UCHOIb306aAMb YUC08ble MHONCECMEA HA KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU 0713 ONUCAHUA IKOHOMUYUECKUX NPOUECCO8 U ABJ1eHUIL
C60€20 pecuona, 20pooa, noceskKa.

Paznen 4. TpancnopTHbIE M ceTeBbIE 32124

— cocmaesiaimb mamemamudecKyro Mooetb mpaucnopmuoﬁ 3(10(1’[”,
C8A3AHHOU C 0COOCHHOCMAMU p00H020 peiuona, 20])00(1, noceilika u pewiambsv ee
Memooom nomenuuaioes,

3 .
THonyoscupnwiii Kypcus vioeasiem npeomemuvie pesyiomamol Ui OUOAKMu4ecKue eOuHuYybl, KOMopbvle Ompadxicarom
HAYUOHAbHbIE UTU PecUoHalbHbIe 0cobenHocmu Yenabunckoti oonacmu.
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— yMemb UHMEPNPEMUPOBAmMb NOIAYUEHHBII NPU peuleHuu pe3yibmant,
oueHusamsp €20 npasoonooodue 6 KOHmeKcme 3a0aAHHOI PeanbHOl CUMYAUUU UIU
NPUKTAOHOI 3A0a4U 8 YCI108UAX C80E20 PECUOHA, 20P00d, NOCETIKA

— uCnonv3oeams 2pagvl 014 NOCMPOEHUs U UCCTE008AHUA NPOCHEHUUIUX
cemegvlx Mooeneil peanbHblX CUMYAUUIl UIU HPUKIAOHBIX 3A0a4 6 YC108UAX
C80€20 pecuona, 20pooa, NoceKa

Pa3znes 5. JxoHOMeTpHUYECKHE MO/IEJIH

— HPUBOOUMb HPUMEPHLI CIMAMUCMUYECKUX 6eTUYUH U UX UCNOIb306AHUE NPU
aHanu3e IKOHOMUYECKUX 0COOEeHHOCH el pecUuoHa:

— HpUBOOUmMb NPUMEPDLL UCHOJIL30BAHUA NOHAMUI YACMOMA U 6EPOAMHOCHLb
coobimus, CAy4auHblil 6b100pP, ONBIMBL C PAGHOBOZMONCHHIMU IJIEMEHMAPHLIMU
coovimuamu 011 ONUCAHUA IKOHOMUKuU Uenadbunckou oonacmu; 6vlYUCTAAMD
6EePOAMHOCHU COOBIMUIL HA OCHOB8E NOOCYEMA YUCTIA UCX00086;

—  BbIUUCTAMb WU OYEHUBAMb BEPOIMHOCMU COObIMULL 8 DPeanbHOU JHCUZHU 6
VCII0BUSX C80€20 PE2UOHA, 20p00d, NOCEKA,

— 8blOUpams nooxooawue Memoobl NpeocmasieHus U o00pabomku OAHHbLIX,
NOJIYYEeHHbIX 8 X00e CMAMmUCMUYecKko2o Habawoenus dKoHomuxku Yensbunckou
obracmu.

1. Ilnanupyembie pe3y/ibTaThl OCBOCHUSI Y4€OHOI0 IpeaMeTa
1.1. JINYHOCTHBIE IVIAHMPYEMBbIE Pe3yJbTAThI

KO}]LI pe3yJabTaTOB HnaanyeMble PE3yJabTaTbl 0OCBOCHUA THCHUIIJIMHBI BKJIKYAI0T:

JIP 1. 1.1. Cghopmuposanrocmov poccutickou epaxrcoancKoi UOeHMmu4HOCmu,
RaAmMpUOmMusMa, Y8adxdceHust K C80emMy Hapooy, 4yecmed OmeencmeeHHOCmu
nepeo Poounoti, 2copoocmu 3a ceoul kpail, céoro Poouny, npoutnoe u
Hacmosiujee MHO2OHAYUOHATbHO20 Hapoda Poccuu, cghopmuposantocme
VBAXCEeHUs1 20CYOAPCMBEHHBIX CUMBOI08 (2ep0, (aae, 2umH)

JIP-2 1.2. Chopmuposannocme 2paxcOanckou no3uyuu KaKk akmusHo2o u
OMBEMCMEEHHO20 YNeHA POCCULICKO20 00Wecmaa, 0CO3HAIOue20 ceou
KOHCMUMYYUOHHbIE NPABa U 00A3AHHOCU, YEANCAIOWE20 3AKOH U
npasonopsi0oK

1.3. Obnaoanue uyscmeom coOCmMeeHH020 00CMOUHCMEA

14 HpuHﬂmue mpaduuuounblx HAYUOHANbHBbIX U O6W€It€]l06€1l€CKl/DC
SYMAHUCMUYECKUX U 0€MOKpamull€CKux uennocmed

JIP-3 1.5. 'omoenocms k cuyoscenuro Omeuecmasy, e2o 3aujume

1.6. Cdhopmuposanrocmov ocosnanHo2o ebloopa 6y0ywetl npogeccuu, 6
MOM uucie ¢ yuemom nompedHocmeil pe2uona, 1 603MoNCHocmell
peanuzayuu COOCMEEHHbIX HCUSHEHHBIX NIAHO8; OMHOUEHUE K
npogheccuoHanbHoll 0esmeabHOCMU KAk 603MONCHOCMU YYACMUsL 8
PpeueHUU TUUHBLX, 00UeCMBEHHbIX, 20CYOaAPCHEEHHbIX,
00UleHaAYUOHATbHBIX NPOOIEM

JIP-4 1.7. Cepopmuposanrnocmes Mupo8o33penus, cCOOmeemcmayiou,e2o
COBPEMEHHOMY YPOBHIO PA36UMUS HAYKU U 0OUeCMBEHHOU NPAKMUKU,
OCHOBAHHO20 HA OUAI02e KYIbMYP, d MAKHCe PA3IUIHbIX hopm
00WeCmMB8EeHH020 CO3HAHUSA, OCO3HANHUE C80€20 MeCma 8 NOTUKYIbIMYPHOM
Mupe
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JIP-5

2.1. Chopmuposannocms 0CHO8 camopazsumust  Camo8OCHUMAHUL 6
coomeemcmeauu ¢ 00ueueno8eyecKUMU YeHHOCMAMU U UOeaNaMU
2pandcoancKo2o obujecmaa

2.2. 'omosHoCmb U CHOCOOHOCMb K CAMOCMOAMENbHOU, MBOPUECKOU U
OMBEMCMBEHHOU 0esAMeNbHOCIU

2.3. Cdhopmuposannocms HABLIKOE COMPYOHULECBA CO
CBEPCMHUKAMU, 0eMbMU MAAOULe20 803PACMA, 83POCIbIMU 8
006pazosamenvHoll, 00WeCMBEHHO NONE3HOU, Y4eOHO-UCCe008AMeNb KO,
NPOEKMHOU U OPYeUX 8UAX OesIMeNbHOCIU

JIP-6

2.4. Cpopmuposannocms monepanmHuo2o Co3HaAHUs U NOBeOeHUs 8
NOAUKYIbIMYPHOM MUpe, 20MOBHOCHb U CHOCOOHOCHb 8eCmu OUANL02 C
opyaumu 1100bMu, 00CMUSAMb 8 HeM 83AUMONOHUMAHUSL, HAXOOUMb
oowue yeau u compyoOHudamsy OJisk UX O0CIMUNCEHUS

2.5. Cpopmuposannocms cnocooHOCMU NRPOMUBOCINOSIMb UOEOI02UU
IKCMpemMu3mMa, HayuoHAIU3IMa, KceHopoobuu, OUCKPUMUHAYUU NO
COYUANBHBIM, PETUSUOZHBIM, PACOBbIM, HAYUOHATLHBIM NPUSHAKAM U
Opy2uM He2amuHblM COYUATIbHBIM S8TIeHUM

JIP-11

2.6. [Ipunamue u peanuzayus yeHHocmel 300P08020 U 6€30NaACH020
00pasa JHcusHU, Haaudue NompedHocmu 6 huzu4ecKom
CAMOCOBEPUIEHCNBOBAHUU, 3AHAMUAX CNOPMUBHO-0300POSUMENbHOU
0esAmenbHOCIbIO, Henpusimue 8PeOHbIX NPUBIUEK: KYPEHUS,
Yynompe0OIeHUs anK0205, HAPKOMUKOS

JIP-12

2.7. Cchopmuposannocms 6epedcHo20, 0meemcmeeHHO20 U
KOMNEmeHMmMHO20 OMHOWEHUS K YU3ULECKOMY U NCUXOJIO2ULECKOMY
300p06b10, KAK COOCMBEHHOMY, MAK U Opyeux nodell, yMeHUue OKa3vleamb
nepeylo nomMoub

JIP-9

2.8. 'omosnocmyb u cnocoonocms K 00pa308anuio, 8 Mom Yucie
CamMo06paA306aHUI0, HA NPOMSINCEHUU 8CELl ICUIHU

JIP-13

2.9. Cehopmuposannocms co3HamenbHO20 OMHOULEHUSL K HENPEPLIBHOMY
00PA306AHUI0 KAK YCI0BUIO YCNEWHOU NPOhHeCcCUOHATbHOU U
00WecmBeeHHOU OessmelbHOCMU

JIP-8

3.1. Cehopmuposannocms HpagCmeeHHO20 CO3HAHUSA U NOBEOEHUs. HA
OCHOB€E YCB0eHUs 0DWeyeso8eyecKux YyeHHocmel

JIP-14

3.2. Chopmupo8arHHoCmd IKON0SUYECKO20 MbIUULEHUS, NOHUMAHUSL
BNUSHUSL COYUATbHO-IKOHOMUYECKUX NPOYECCO8 HA COCMOSHUE NPUPOOHOU
U COYUATBHOU Cpedbl; NpUodpemeHue onvima 3K01020-HANPAIeHHOU
oessmenbHOCmu

JIP-15

3.3. Cehopmuposannocms omeemcmeenHo20 OMHOUEHUS K CO30AHUI0
ceMbll HA OCHO8€ OCO3ZHAHHO20 NPUHAMUS YEHHOCMeU CeMeUHOU HCUSHU

JIP-10

3.4. Cchopmuposannocms scmemuiecko2o OMHOUEHUS K MUpY,
BKIIIOYASL ICMEMUK)Y Oblma, HAYYHO20 U MEeXHUYeCK020 meopyecmad,
cnopma, 06ujecmeenHbIX OMHOUEHUT

— 2. MeTtanpeameTHblie INIAHUPYEMbIe Pe3yJIbTAThI

Koawbt IInanupyemble pe3yJibTaTbl OCBOCHUS UCIHMILTHHBI Tumnossle 3a1a4u MO
pe3yJabTaTo BKJIIOYAIOT: ¢popmupoBanuio YY/J|
B (MeTanpeaMeTHbIe
TEXHOJIOTHH)
MIIP; CaMOCTOATENBHO OINPENEATh eI IeATEIbHOCTH, 33/1aBaTh

napaMeTpsl M KPUTEPUH, TI0 KOTOPBIM MOYKHO OIIPEICIIHTh,
4TO LIEJb JOCTHTHYTA;
CtaBuTh U GOPMYIHUPOBATH COOCTBEHHBIE 3a1a9H1 B
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Koamnl
pe3yJabTaTo
B

IInanupyemble pe3yJIbTaThl OCBOCHHUS TUCIHMILTHHBI
BKJIIOYAIOT:

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

06pa30BaTeJ’IbHOfI JACATCIBbHOCTH U )KXU3HCHHBIX CUTYaAlUAX

MIIP;

BbiOupats myTh JOCTHXKEHHS 1IeH, IUTAHUPOBATh PELICHUE
MOCTaBJIECHHBIX 3a/1a4, ONTUMU3UPYSI MaTepHaIbHbIE U
HeMaTepUaJIbHbIE 3aTPaThl

CaMOCTOATENBHO COCTABIISTH IJIaHbI AE€ATEIbHOCTH
Hcnonp30BaTh BCe BO3MOXKHBIE PECYPCHI IJIs JOCTHXKEHUS
MOCTaBJICHHBIX LIEJEH U peaanu3aluuy IJIaHOB JEeSTeIbHOCTU
Bpi0upath ycrneninple CTpaTeru B pa3IMYHbIX CUTYaIUIX

MIIP;

OlneHUBaTh PECYPCHI, B TOM YHCJIE BPEMS U IpyTre
HEMaTepHaAIbHBIC PECYPCHI, HEOOXOIUMBIC TSI TOCTHKCHHUS
TTOCTaBJICHHOM IIEJTH

OprannzoBsiBaTh 3()(PEeKTUBHBIN TOMCK PECYPCOB,
HEOOXOAUMBIX AJI JOCTIDKEHHUS ITOCTABACHHOM LIeIn
OlLleHUBaTh BO3MOYKHBIC TTOCIIC/ICTBUS JTOCTHIKCHHS
IIOCTABJICHHOM 1ICJIN B ACATEIBHOCTH, COOCTBEHHOH KU3HH
Y J)KA3HH OKPYKAIOIIMX JIFOJIeH, OCHOBBIBAsICh HA
COOOpaKEHUAX STUKU U MOPAJIU

MIIP,

CaMOCTOSTEITEHO OCYHUICCTBJIATH, KOHTPOJIMPOBATH U
KOPPECKTUPOBATHb ACATCIIbHOCTDb

MIIPs

CorocTaBisiTh HOHy‘ICHHLIﬁ pPeE3YIbTAT ACATCIIBHOCTHU C
MMOCTaBJICHHOU 3apaHee LUECJIbIO

MIIPg

Brianeth HaBbIKaMU TIO3HABATEILHOU PedIICKCUN KaK
OCO3HAHUS COBEPILIAEMBIX JIEUCTBUIM U MBICIUTENIbHBIX
MPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO
3HAHUS U HE3HAHUS, HOBLIX ITO3HABATEIILHBIX 33144 1
CPEACTB UX JOCTHXKEHHUS

MIIP;

Brianeth HaBbIKaMU TIO3HABATEILHOU PedIIeKCUN KaK
OCO3HAHUS COBEPILIAEMBIX JIEUCTBUM U MBICIIUTENIbHBIX
MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHUI] CBOETO
3HAHWS U HE3HAHUS, HOBLIX ITO3HABATEIILHBIX 33144 1
CPEACTB UX JOCTHXKEHHUS

IlpeameTHBIE pPe3yJbTATHI:

1IP1

11P2

I11P3

1IP-4

11P-5
I1P-6

CraBuTb LIENU U 3a]]aUU
IImaHupoBaTh CBOXO TPAEKTOPUIO JEHCTBHH.
Pemats npaktudeckue 3agaun

WnTepnpetrpoBath pe3yabTaT CBOEH A€ATEIbHOCTH

Biianers BEIYMCIUTENBHBIMU HABBIKAMU
[IpoekTupoBaTh pe3yabTaThl CBOEH NESITENBHOCTH
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B pe3yabrare usydeHuss mnpeamera «MaremMaTHKa» Ha YpPOBHe CpedHero o0mero
o0pa3oBaHus:

OOyuarouuiicsi MOJYYUT BO3MOKHOCTh HAYYUTHCS
B noBceHeBHOM KU3HU M TIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

— UCHOIb306AMb UUCI06bIE MHOMNCECMBA HA KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NAOCKOCMU 014 ORUCAHUA DPEAIbHbIX NPOUECccOo8 U sA61AeHUIl 6
YC108UAX CB0E20 PECUOHA, 20P00d, NOCEIKA;

— HP06OOUMb OO0KA3AMEIbHbIE PACCYHCOCHUS 6 CUMYAUUAX NOBCEOHEGHOIl
HCUZHU 8 YCI0GUAX PECUOHd, 20P00d, NOCeIKa NPpU peuleHuu 3a0ay u3 Opyzux
npeomemoe.

Pasznes 2. Yuciia u BbIpaKeHUs
Oo0yuaromuiicss HAyYUTCH

— @bLINOJIHAMY OCUCMEUA C UYUCA06LIMU OAHHLIMU HPU peuleHuu 3a0ay
NPAKMU4ecKoz2o xapakmepa, HeoOXo0umble 8 PeaibHOl HCUZHU 8 YCII0BUAX C80€20
PpezuoHa, 20pooa, nocenKka u 3a0ay¥ u3 paziudHvlX od1acmeil 3HAHUIL, UCHOJIb3YA
npuU HeOOX00UMOCHU CRPABOYHDIE MAMEPUATIbL U 8bIYUCTUMETbHBLE YCMPOIICMEA;

— OueHueamv, CPAGHUGAMb U UCHOIb306ANb NPU pPeUleHUU NPAKMUYECKUX
3a0au 4uc1068ble 3HAUEHUSA PealbHbIX GEUYUH 6 YCIA0BUAX CB0E20 PezUoHd,
20pooda, nocenka u 3a0ay U3 pPAazIUYHLIX 001acmell 3HAHUI, KOHKPEmHble
YuCn06ble XapaKmepucmuKu 00beKmoe OKpysHcaruiezo Mupa
O0y4aromuiics MoJIy4uT BO3MOKHOCTh HAYYUTHCSH |

— CB80O00HO Onepuposamv NOHAMUAMU: Yeloe HUCIO, OelUMOCMb Yucel,
00bIKHOBEHHAsL Opobb, Odecamuynas O0podb, PAYUOHATIbHOE YUCIO, NPUOTUNCEHHOE
3HAUeHUue YuUcida, 4acmo, 00Jis, OMHOULeHUe, NPOYEHM, NOBbIUUEHUE U NOHUNCEHUEe HA
3A0AHHOE YUCTIO NPOYEHMO8, MACUUMAOD;

— NPUBOOUMb NPUMEPDL YUCE]L C 3A0AHHBIMU CEOUCTNEAMU OCIUMOCTMIU,

— onepupoeamsv — NOHAMUAMU.  J102apum  Hucia,  mpueOHOMempu4ecKas
OKDYIICHOCMb, pAOUaHHAs U 2paAdyCHAs Mepa Veld, GeluduHa yaid, 3a0aHHO20
MOYKOU HA MPUCOHOMEMPUUECKOU OKPYICHOCMU, CUHYC, KOCUHYC, MAHZeHC U
KOMAH2EHC Y2ll08, UMEIOWUX NPOU3BONbHYIO GEIUYUHY, YUCIA € U T,

— GLINOJIHAMbL apupmemuyeckue Oeucmeus, couemas YCMHble U NUCbMEHHbLE
npuembvl, NPUMEHSISL NPU HeoOX0OUMOCU BbIYUCIUMENbHbLE YCMPOUCEA;

— HAX00UMb 3HAYEHUs] KOPHS HAMYPAIbHOU CIMeNnenu, CmeneHu ¢ payuoHAIbHbIM
noxaszameinem, Ja02apu@dma, UCNOAL3YS NPU HEOOXOOUMOCMU  BbIYUCIUMEIbHbLE
ycmpoucmea,

— NOIb308AMbCA OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACUemax,
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— nposoOUmMb NO  U38ECMHBLIM  (QOPMYIAM U  NPABUIAM  NPeodpaA308aHUs.
OVKBEHHLIX — GLIPAMCEHUN,  GKIIOUYAIOWUX — CMENeHU, KOPHU,  J1o2apuimvl U
mMpucoHoMempuiecKue QYHKyuu,

— HAX00UMb 3HAYEHUSI HUCTOBbIX U OYKBEHHbIX GbIPAICEHUL, OCYUeCmEsis
HeoOX00uMble NOOCMAHOBKU U NPe0OPA308aAHUSL,

— U300padzcamv cxemamuyecKu 2o, 6eIUYUHA KOMopo20 Bblpadcetd 6 2padycax
UU paouaHax,

— UCNOIL308AMb npu peuterHuu 3a0ay maobauyHvle 3HaYeHUs
MPULOHOMEMPUYECKUX DYHKYULL YeN08;

— BLINONHAMb NEePedo0 BeIUUUHbL Velad U3 PAOUAHHOU Mepbl 8 2pAdyCHYIO U
obpamHuo.

Pa3znes 3. YpaBHeHUsI M1 HEPABEHCTBA
Oo0yuaromuiicss HAyYUTCH

— pelIaTh JUHECWHbIC YPaBHCHHS U HEPABCHCTBA, KBaIpaTHBIC YPaBHCHUS;

— pemaTh Jorapupmudeckue ypaBHeHus Buaa log, (bx + ¢) = d u npocreiime
HepaBeHCTBa Brja 10g,x<d;

— pelIaTh [IOKa3aTelbHbIE ypaBHeHns, Buga 8 = d (rae d MOXKHO HpencTaBUTh
B BUJI CTEIICHHM C OCHOBAaHUEM @) M NIpocTeiilnne HepaBeHcTBa Bujga a'<d  (rue d
MOJKHO MPEJCTaBUTh B BHJIC CTCIICHH C OCHOBAHUEM 4);

— TMPUBOJUTH HECKOJIBKO IPUMEPOB KOpHEH MPOCTEUIIIETO
TPUTOHOMETPHYECKOTO YpaBHEHHS BHAA: SInX = @, COS X = @, tgx = a,ctgx = a, rae a —
TaOJIMYHOE 3HAYCHHUE COOTBETCTBYIOIICH TPUTOHOMETPUICCKON (DyHKITUH.

B noBceaHeBHOM KM3HU ¥ TPH U3YYEHHH APYTUX MPEIMETOB:

— cocmaenamev U peuwiams YypPaeHeHUs U CUCHeMbl YPAGHEHUIl NpU peuleHuu
HeC0MHCHBIX NPAKMUYECKUX 3A0aY 8 YCA08UAX CB0€20 Pe2UOHA, 20p00d, NOCENKA

OOyuaromuiicsi MOJYYUT BO3MOKHOCTh HAYYHTHCS .

— pewiams payuoHAbHble, NOKA3ameNbHble U Jo2apu@muieckue YpagHeHus u
HepaseHcmea, npocmeluiue UppayuoHaIbHble U MpUSOHOMempuyecKue YpaeHeHus,
HePAaseHCmMaa U Ux CUCTHeMbl,

— UCNONB308aMb  MemoObl  PEWEeHUsT  YPAGHEHUll. NpuseoeHue K  6udy
«npouseedenue PAGHO HYII0» UIU «4ACTHOE PABHO HYTIO», 3AMEHA NEPEMEHHDLX,

— UCNONB308AMb MEMOO UHMEPBANO8 OJisl PEULCHUS. HEPABEHCTNE,

— UCNONB308aMb 2pahuyecKull Memoo 0/ NPUOIUNHCEHHO20 PeuleHUsl YPAGHEeHUl
U HEPaseHCms,

— U3006padcamv Ha MPUSOHOMEMPUYECKOU OKPYICHOCHU MHONCECMEO PEeULeHUTl
npoCmetuux mpueoHOMempu4eckux YPasHeHull U HEPAGeHCms,

— BbINOJHAMb OMOOP KOPHeU YPAGHEHUUl WU PEeueHUll HepaseHcme 6
COOMEemMcmaul ¢ OONOJHUMENbHLIMU YCIIOBUAMU U 02PAHUYEHUSMU.

B nosceonesHoil scusHu u npu uzyienuy Opyeux yueoHvlx npeomemos:

— COCMABIAMb U peuams YPAGHeHUsl, CUCTeMbl YPAGHEeHUL U HepABeHCmaa npu

peuenuu 3a0ad Opy2ux y4eoOHblx npeomemos;
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— UCnonb30eamv  YypAGHEeHUs U  HEpPAGeHCmea 01  HOCHMPOEHUs U
UCCNIe006aAHUA NPOCMENMUX MAMEMAMUYECKUX MOO0eell PealbHblX CUMYAyuil
UlU RPUKTAOHBIX 3A0aY 8 YC/I08UAX CB0E20 PEZUOHA, 20P00a, NOCENIKA;

— yMemv UHmMEPNPEemuposams nOAYYEHHBII NpU peuieHuu YpPaeHeHus,
HepageHcmea uiu CUCHIEeMbl pe3)ibmam, OUEeHUBAmb €20 Nnpasoonododue 6
KOHmeKcme 3a0aHHOU PeanbHOll CUMYAyuu Uiu RPUKIaOHOoU 3a0a4u 6 yC108Usix
C80€20 pecuona, 20pooa, NOcesKa.

Paznen 4. ®ynkunu
OO0yyarommuiicss HAyYUTCS .
B noBceaHeBHOM KH3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

— onpedenamp no 2paguKkam ceolicmea peanbHvlX RPOUECCO8 U 3a6UCUMOCH Tl
(Haubonvuwiue u HaumeHbuwiue 3HAYEHUA, HPOMEMNCYMKU 603DACMAHUA U
YObl6anUs, RPOMENCYMKU 3HAKONOCHOAHCHEA U M.N.) 8 YCII0BUAX CB0€E20 PECUOHA,
2opooa, nocenka;

— UHmMEPnPemuposams C60liCMea 6 KOHmeKcme KOHKPEemHOU NPAKmuyecKoil
CUMYaUUU 6 YCA0GUAX C80E20 PEZUOHA, 20P00a, NOCETKA

OO0y4aronuiicsi HOJYyYUT BO3MOKHOCTh HAYYNTHCS

— Oonepuposamsv NOHAMUIAMU. 3A6UCUMOCMb BEeIUYUH, (DYHKYUS, apeyMeHm U
3HaueHue QYHKYuU, 00IACMb ONpeoeNeHUs U MHONCECMB0 3HAYEHUU QYHKYUU,
epagux  3aeucumocmu, epauk  @YHKYuu, HYIU  QYHKYUU,  IPOMENCYMKU
3HAKONOCMOAHCMEBA, B03PACMAHUE HA HYUCI080M HNPOMEdCYmKe, YOvlieaHue Ha
YUCTIOB0OM NPOMeENCYmKe, Hauboivlee U HauMeHbuiee 3HaAYeHue @QYHKYyuu Ha
YUCTIOB0M NPOMENCYMKe, NepuoouyecKas QyHKyus, nepuoo, Yemuas U HeyemHas
dyuKyuu,;

— Onepupoeamv NOHAMUAMU: NPAMAsL U 00pamuas NPONOPYUOHATILHOCHD,
JUHelHAas, Keaopamuynas, J1o2apupmuieckas U NOKA3AMenbHAs  QYHKYuu,
mpuecoHoMempuyeckue QyHKyuu,

— onpedenamv 3HaueHue QYHKYUU NO 3HAYEHUIO apeyMeHma Npu paziuidHblxX
cnocobax 3a0anus YyHKyuu,

— cmpoums 2paguKu u3y4eHHuIX QYHKYULL,

— OnuUCklBamMb NO 2papuKy U 6 NPOCMeUwux CIy4asax no opmyne nogeoeHue u
ceolicmea QyHKYuil, Haxooums no 2pa@uxy @yHKyuu HauboIbUUe U HAUMEHbULUE
3HaAYeHUs;

— cmpoumbs 3cKu3 epagura QyHKyuu, y0081emseopanueli npueeoeHHoM)y Habopy
VCI08ULL (NPOMENCYMKU BO3PACMAHUS/YObIBAHUS, 3HAYEHUe @QYHKYUU 6 3a0aAHHOU
MoyKe, MouKU IKCMPEMYMO8, ACUMNIMOMbL, HYIU QYHKYUU U m.o.);

— pewams ypasHeHus, npocmeuuiue cUcmemvl YPaGHeHUll, UCNOIb3Ys C8OUCMBA
@yHKYUL U UX epaghuxos.

B noeceonesnoit ycuznu u npu uzyueHuu opyzux y4eoHvix npeomemos:

— onpedenamp no zpagukam npocmeiiuiue XapaKmepucmuKuy nepuooudecKux
npoueccoe 6 0uon02uU, IKOHOMUKE, MY3blKe, Paouoceasu u op. (amnaumyoa,
nepuoo u m.n.) 8yCiA08UAX C60E20 PEZUOHA, 20P00a, ROCEIKA.
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Pa3znesa 5. JjeMeHTBI MATEMATHYECKOT0 AHAJIN3A
OO0yuaromuiics HAY4YUTCA:
B noBceqHeBHOM KNU3HH M NIPH U3YyYeHHHU APYTHUX NMPeIMETOB:

— MOJB3YSACh TIpauKaMH, CpaBHUBATb CKOPOCTHM Bo3pacTaHus (pocTa,
MOBBIIICHUS, YBEJIMYEHUS W T.N.) WIK CKOPOCTU yObIBaHMS (TaJCHUS, CHUXKECHUS,
YMEHBIIICHUS U T.I1.) BEIMYUH B peajibHbIX Mpolieccax;

— COOTHOCUTH TpauKh peaJbHbIX TMPOLECCOB U 3aBUCUMOCTEM C HX
OMMUCAHUSMU, BKJIIOYAIOIIMMHU XapaKTEPUCTUKU CKOPOCTH U3MEHEHUs (OBICTpPHIiA
pOCT, IJIaBHOE MOHWKEHHUE U T.11.);

— HCMOJB30BaTh TpadUKH pPeabHBIX MPOIECCOB I PEHICHUS HECIOXKHBIX
NPUKJIAJHBIX 337124, B TOM YHCIIe onpeensis o rpaduky CKOpoCTh X0/1a mpoiiecca

— peuiamsb NPUKIAOHble 3a0ayu U3 Ouoaouu, Qu3UKU, XUMUU, IKOHOMUKU U
opyz2ux npeomemos, CEA3AHHbIE C UCCIe008AHUEM XAPAKMEPUCHUK DPealbHblX
npoueccoé 6 YciuouUAX C60€20 PpeZUOHA, 20p00a, NOCeNKd, HAX0HCOeHUeM
HaAUOONLUWMUX U HAUMEHLUIUX 3HAYEHUTl, CKODOCIU U YCKOPEHUS U M.N.;

— HWHTEPIPETUPOBATH MOJTYUYEHHBIC PE3YIIbTATHI.

OO0yuaronuiicsi HOJYYUT BO3MOKHOCTh HAYYHTHCS

— onepupoeamsv NOHAMUAMU: NPOU3BOOHAS. QYHKYUU 8 MOuKe, KACAMENIbHAs K
epaghuxy gyHxyuu, npouzsooHas GyHKyuu,

— BLIYUCAAMb NPOU3BOOHYIO OOHOYJEHA, MHO20YNeHd, K8AOpAMmHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYVHKYULL,

— BLIYUCTAMb NPOU3BOOHbLIE DNIEMEHMAPHLIX (QYHKYUU U UxX KOMOUHAYuUl,
UCNONb3Y5L CNPABOYHBIE MAMEPUATIBL,

— uccnedo8amsv 8 NPOCMeNUUX CIyuasx GyHKYuu Ha MOHOMOHHOCMb, HAXO0OUMb
HauboIbwUe U HauMeHbUUue 3HAYeHUs QYHKYUL, cmpoums papuxku MHOSOYIEHO8 U
npocmetuiux — pPAyUoOHAIbHLIX — (QYHKYUU € UCNOJIb308AHUEM  annapama
Mamemamuyecko20 aHaIu3d.

Pazngen 6. CtaTucruka v Teopusi BEePpOSITHOCTEH, JIOTHKA U KOMOMHATOPUKA

OO0yuaromuiicst HAYYMTCS
B noBceHeBHOM KM3HM M IPH U3YUYEHHHU JAPYTUX MPeIMETOB:

— OUeHUuGamdv U CPAGHUBAMb 6 NPOCMBIX CAYUAAX GEPOAMHOCMU COOLIMUTL 6
PeanvbHOU HCUIHU 8 YCIIOBUAX C80E20 PEZUOHA, 20P00d, NOCEIKA;

— Yumams, CONOCMAGNAMb, CPAGHUECAMb, UHMEPNRPEMUPOCAMb 6 NPOCHIbIX
CAYyUaax peanvHovie OaHHbIE PEe2UOHA, NPEOCMAGIeHHblE 6 U0e MAdIUY, OUAZPAMM,
2paguxoe;

— yMemb pewiamv HEC0)ICHbIE 3A0a4U HA NPUMEHEHUe 3aKOHA 00abuiux
yucen 6 - COYUONO2UU, CIMPAXOBAHUU, 30PACOOXPAHEHUU, oObecneueHuu
Oe3onacnocmu HaceaeHus pezuona, 20p00d, NOCEIKA 6 UPe38blYAHBIX CUMYAUUAX
OO0yuarouuiicst MOJY4YUT BO3MOKHOCTb HAYYUTHCH |

— umemb npeocmaenenue 0 OUCKPEMHbIX U HeNPePblGHbIX CYUAUHBIX 6ETUYUHAX
U pacnpeoeneHusix, 0 He3a8UCUMOCTNU CTIYUATIHBIX ETUYUH,
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— umems npeodcmaegneHue o0 MaAmemMamuieckom ONXCUOAHUU U OUCHepCUU
CHLYYAUHBIX GEIUYUUH,

— umems npeocmasienue 0 HOpMAaibHOM PACHPeOesieHUU U NPUMEPAX HOPMATbHO
PAcnpeoeneHHbIX CYUAUHBIX 8eTUYUH,

— NOHUMAMb Cymb 3aKOHA OONLWUX YUCeNl U 8bIO0OPOUHO20 Memooad UsMepeHuUs
geposimHocmel,

— umems npedcmasieHue 00 YCiI08HOU 8ePOSMHOCIU U O NOJIHOU 8ePOAMHOCTU,
NPUMEHSAMb UX 8 peuleHUU 3a0ay;

— uMemb NpeoCmasieHue O BAaJdCHbIX UYACMHbIX 6U0ax pacnpeoeneHul u
NPUMEHSAMb UX 8 peuleHuu 3a0ay;

— umemv npeocmasieHue O KOpperayuu CAyYauHblX Geludul, O JUHEUHOU
pezpeccuu.

Pasznea 7. TekcroBble 3a1a4u
OO0yuarouuiicsi HAYYUTCH

— PpelIaTh HECIOKHbIE TEKCTOBBIE 33/1a4M PA3HBIX THUIIOB;

— AQHAJIU3UPOBATH YCIOBHE 3a/ayd, NpU HEOOXOAMMOCTH CTPOUTH ISl €€
pelIeHrs MaTeEMaTUIECKY0 MOJIEb;

— TOHUMATh M  HUCHOJB30BaTh JUISl  pEIICHUS 3aJaud  HUHQOpMaIuIo,
MPE/CTABICHHYI0O B BHJIE TEKCTOBOW M CHUMBOJIbHOM 3allMCH, CXEM, TaOJIHIl,
auarpaMm, rpauKoB, PUCYHKOB;

— JI€MCTBOBATh MO AIITOPUTMY, COJEpKAIIEMYCS B YCIOBUU 3a/1a4H;

— HCHOJB30BaTh JIOTHUECKHUE PACCYKICHUS PU PEILICHUH 3a/1a4H;

— pabotathb ¢ H30BITOYHBIMU YCIIOBUSAMH, BBIOMpass U3 Bcell HHpOpMalNH,
JaHHBIE, HEOOXOAMMBIC VISl PEIICHUS 3a/1a4H;

— OCYIIECTBJISITh HECJIOKHBIN Mepedop BO3MOXKHBIX PEIICHHM, BHIOMpas U3 HUX
ONTUMAJIBHOE TI0 KPUTEPHUAM, CPOPMYIUPOBAHHBIM B YCIIOBUHY;

— aHaJU3UPOBATh U HWHTEPIPETUPOBATH TMOJYUYEHHBIC PEIICHUS B KOHTEKCTE
YCJIOBUS 3a7a4M, BEIOUPATH PEIlIeHUs], HE MPOTUBOpPEYAIUe KOHTEKCTY;

— pelaTh 33J]a4M Ha pacyeT CTOUMOCTH MOKYTIOK, YCIIYT, TOE€310K U T.I1.;

— pellaTh HECIOXXHBIE 3aJ]a4, CBSI3aHHBIC C JOJEBBIM YYaCTUEM BO BIIAJICHUU
bupMoii, MpeanpUsITHEM, HEIBIKUMOCTHIO;

— peliaTth 3a7a4d Ha OPOCThIE MPOLEHTHI (CUCTEMBI CKUIOK, KOMHUCCHHM) U Ha
BBIYMCJICHHUE CJIOKHBIX TPOILIEHTOB B Pa3IMUHBIX CXEMax BKJIAJO0B, KPEIUTOB H
UIIOTEK;

— peuiaTth MPaKTUYECKUE 3aJlaud, TPEOYIOUIMEe HMCIOJIb30BAHUS OTPUIATEIbHBIX
YUCEJl: HA OMNpEJeNICHUE TeMIEpaTypbl, Ha ONpPEEICHUE MOJ0KEHUS HA BPEMEHHOM
ocH (710 HaIIel PbI U MOCIIE), HA ABMKEHUE JCHEKHBIX CPENCTB (MMPUXO0J/pacxo), Ha
ompeseneHne TyOuHbI/BBICOTHI U T.11.;

— HWCTOJB30BaTh MOHATHE MaciiTada Jyisl HaAXOXIACHUS PACCTOSHWM W JUIMH Ha
KapTax, IJIlaHaX MECTHOCTH, IJJaHaX IOMENIeHUH, BBIKpOMKax, Nmpu paldoTe Ha
KOMITBIOTEPE U T.II.

B noBcenHeBHOM KNU3HH M NIPH U3YyYeHHHU APYTHX NMPeIMETOB:
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— peuiams HecN0MCHble NPaKmuuecKue 3a0auu, 603HUKaouwjue 6 CUmyayulx
NOBCEOHEGHOIL HCU3HU 8 YCII0BUAX C80E20 PE2UOHA, 20P00d, NOCETIKA
OO0yuaronuiicsi NOJYYUT BO3MOKHOCTh HAYYUTHCSH .

— pewlams 3a0ayu PA3HLIX MUN08, 6 MOM Uucie 3a0aqu NOGbIULEHHOU
mpyoHocmu,

— 8blIOUPAMb ONMUMATLHBIL MEMOO PeUleHUst 3a0ayu, pacCMampueds pasiuitsie
Memoowl,

— cmpoumb  MOOeNb  peuleHus — 3a0ayu,  Npoooumv  O00KA3aMmelbHble
paccysicoenust;

— pewams 3a0auu, mpedylowue nepedoOpa BapuaAHmMos, NPOGePKU VCI08ULL
8b100pa ONMUMATILHO20 Pe3YIbmama,

— QHaIU3UpPOBAMb U UHMEPNPEemuposams pe3yibmanmvl 6 KOHMeKcme )Cl08Us.
3a0ayu, 8bIOUPaAMb peulerus, He NPoOmueopeyaujue KOHMeKCmy;

— nepegooumv npu peueHuu 3a0aiu UHGopmMayuo uz 00OHou gopmol 6 opyeayio,
UCNONB3YSL NPU HeOOXO0OUMOCMU CXeMbl, MabaUYbl, 2paguKu, Ouacpammol.

Paszpnen 8. I'eomerpus
Oo0yuaromuiicss HAyYUTCH
B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

— COOMHOCUmMb AOCMPAKMHbIE 2e0MEempPUYEecKue NOHAMUA U GaKkmol ¢
PeanbHbIMU  HCUSHEHHBIMU O00beKmamu U CUMYAUUAMU 6 YCII06UAX CB0E20
pezcuona, 20pooa, nocenKa;

— UCNO1b306aMb CEOUCHEA NRPOCMPAHCMEEHHBIX 2COMEMPUUECKUX huyp Ona
peuwieHus munoevix 3a0ai NPAKMUYECKO20 COOEPIHCAHUA 6 YC06UAX CB0€20
pecuona, 20pooa, nocenka;

— COOTHOCHUTbH IUIOIIAM TOBEPXHOCTEH TeNl OAMHAKOBOM (OPMBI pPa3IMYHOIO
pa3Mmepa;

— COOTHOCHUTb 00BEMBI COCYI0OB OJMHAKOBON (hOPMBI Pa3IMYHOIO PA3MEPA;

— OLEHHUBaTh (HOpPMY NMPaBUILHOIO MHOTOTPAHHUKA MOCIE CIUJIOB, CPE30B U T.II.
(ompenensiTh KOJMYECTBO BEPILIUH, pedep U rpaHei MoJIy4eHHbIX MHOTOTPAHHUKOB)
OOyuaromuiicst MOJY4YUT BO3MOKHOCTb HAYYUTHCH

— onepupoéamsv NOHAMUAMU. MOYKA, NPAMAs, NIOCKOCMb 6 NPOCMpPAaHcmee,
napannienrbHoCmsy U NEPREHOUKYIAPHOCHb NPAMBIX U NAOCKOCMEll,

— npumeHAmb O/ pewleHuss 3a0a4 2eomempuyecKue Qakmol, eciu YClo8usl
NpUMeEHeHUsl 3a0aHbl 8 ABHOU opme;

— pewams 3a0auu Ha HAXOXHCOCHUEe 2eOMEeMPUUECKUX 6eUYUH N0 00pa3yam uu
aneopummant;

— Odenamv (8bIHOCHbIE) NIIOCKUE YEPMENHCU U3 PUCYHKOB 00BEMHBIX Quayp, 8 mom
yucie pucogams U0 ceepxy, COOKY, CIMpoums CeueHus MHO202PAHHUKOG,

— u3eneKamv, UHMePNnpemuposams U npeodpazoevléams uxngopmayuio o
2eomempuyeckux Quaypax, npeocmagieHHylo Ha 4epmexcax,

— npumeHamb 2eomempuyeckue @Gakmol ONsl peuwleHus 3a0ay, 6 MOM Yucie
npeononazaruux HeCKOJIbKO Wa208 peuleHusl,
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— OnuUCbIBAMb  83AUMHOE  DACNOJIONCEHUe  NpAMbIX U HIOCKOCmel 8
npocmpancmee;

— ¢hopmynuposamo ce0UCMBA U NPUSHAKU Pucyp;

— 00Ka3vl8amb ceomMempuiecKue YmeepiCcoOeHus,

— 81ademv  CMAHOAPMHOU  Kldccugukayueti  NPOCMPAHCMBEHHbIX — Quayp
(nupamuovl, npuzmsvl, napaiierenuneosl);

— Haxooumsv o00vembl U NIOWAOU NOBEPXHOCMEU 2eOMempuieckKux mei C
npumeHeruem Gopmyi;

— BbIYUCTIAMb PACCMOSAHUSA U Y2Tibl 8 NPOCMPAHCMEE.

Paznen 9. BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

OO0yuaronuiicsi NOJY4YUT BO3MOKHOCTh HAYYUTHCSH .

— onepupoeamsv NOHAMUAMU OeKaApmosbl KOOPOUHAmMbl 6 NPOCMPAHCMEe,
8EKMOp, MOOYIb BeKMOpPA, PABEHCME0 BEKMOpO8, KOOPOUHAMbL 8eKMOpa, Veoil
MexHcOy 8eKMOPaAMU, CKAIAPHOE NPOU3Be0eHUe 8EKIMOPO8, KOLIUHEAPHble 6eKMOPbl,

— HaAxXoO0umv paccmosnue Mmedxcoy O08YMs MOUYKAMU, CYMM)Y GEKmMOpo8 U
npousgedeHue 8eKmopa Ha  YUCIO0, Y201 MedxdcOy 6eKMOpaMu, CKAJISAPHOE
npousgedeHue, packiaovleams 6eKMop no 08YM HEKOJIUHEAPHbIM 8eKMOPAM,

— 3a0aeams NIOCKOCHb YPAGHEHUEeM 8 0eKapmosol cucmeme KOOpOUHam;

— pewiams npocmeriuiue 3a0ayu 66e0eHuemM 6eKmopHo2o bazuca.

Paznen 10. UcTopust MaTeMaTHUKH

OO0yuaroumuiicss HAYYUTCH

— OMHCHIBATHh OTJEIbHBIC BBIIAIOIIUECS PE3yJbTaThl, IOJYYEHHBIE B XOJ€
pPa3BUTHSI MAaTEMATUKU KaK HAYKH;

— 3HAThb MPUMEPbl MAaTEMAaTHYECKUX OTKPBITUA U KX aBTOPOB B CBS3U C
OTEYECTBEHHOW U BCEMUPHOMN UCTOPHUEM;

— nOHUMamy poib mamemamukru ¢ pazeumuu Poccuu, pecuona, 2opooa
OO0yuaromuiicsl MOJy4uT BO3MOKHOCTh HAYYUTHCS .

— npeocmasnams 6K1A0 8blOAIWUXC MAMEMAMUKO8 8 pA3sUumue MamemMamuxy
U UHBIX HAYYHBIX obnacmetl,

— noHUMamy poib mamemamukru ¢ pazeumuu Poccuu, pecuona, 2opooa

Pa3gen 11. MeToabpl MaTeMaTHKH

Oo0yuaromuiicss HAy4YuTCs

— TPUBOAUTH MPUMEPHl MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, B TOM
YUCJIe XapaKTEePU3YIOIIUX KPacoTy U COBEPIICHCTBO MPUMEHSATh U3BECTHBIE METO/IbI
MIPU PEIIEHUU CTaHJIaPTHBIX MAaTEMAaTUYECKUX 3a]1ay;

— 3aMedaTh M  XapakTepu30oBaTh MATEMaTUYECKUE 3aKOHOMEPHOCTH B
OKPYX arUIEH JIEUCTBUTEILHOCTH;

— OKpPY’KaroUIEro MUpa v MpOU3BEICHUN HCKYCCTBA.
OO0yyaromuiics MOJy4YuT BO3MOKHOCTh HAYUYUTHCS
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— UCNONb306aMb  OCHOBHbIE  Memoobl  00KA3AmMenbCmed,  NpPoBOOUMb
00Ka3amenbCmeo U GblNOJHAMb ONPOBEPHCEHUE,

— NPUMEHAMb OCHOBHbIE MemOObl peuleHUs MamemMamuieckux 3a0au,

— HA  OCHOBe  MamMeMaAmuieckKux  3aKOHOMEPHOCHel 6  npupooe
Xapakmepu3zoeams KpAcomy U COBEPUIEHCHIBO OKPYMHCAlouiezo Mupa, peuoHd,
20p00a u npou38edeHull UCKYccmea,

— NpUMeHAmb  Npocmeluiue  NpoSpamMMHvle  Cpeocmed U 2JeKMpPOHHO-
KOMMYHUKAYUOHHbIE CUCEMbl NPU PeUleHUU MamemMamu4ecKux 3a0ay.

2. Conep:xanme y4eOHOI0 npeamera

Aure0pa u HayaJIa aHAJIN3A
IloBTOopeHnne. Pemenne 3amad ¢ MCIONB30BAHUEM CBOMCTB YHCEN U CHCTEM
CUMCIICHHs, JEIUMOCTH, JOJIEW M YacTeil, NPOLEHTOB, MOAyJel uucen. PemeHune
3a7ad  C MCIIOJIb30BAHMEM CBOWCTB CTENEHEM M  KOPHEW, MHOI'OYJIEHOB,
npeoOpa3oBaHNUil MHOTOUIEHOB U APOOHO-PALIMOHATIBHBIX BBIPAXKEHU.
Pemenne 3agad ¢ MCHOJIB30BaHUEM IPaJyCHOM Mepbl yriia. Moayip 4yucia U €ro
CBOMCTBA.
Pemenue 3amay Ha JIBH)KEHHE M COBMECTHYIO pabOTy C IMOMOILIBIO JUHEHHBIX U
KBaJpPAaTHbIX YpaBHEHUHM M HMX cuUCTeM. PemieHue 3anady C MOMOIIbIO YHMCIIOBBIX
HEpPaBEHCTB U CHUCTEM HEPABEHCTB C OJHON MEpPEMEHHOM, C MPUMEHEHHUEM
M300paKEHUsI YUCIIOBBIX NPOMEXYTKOB. PeuteHue npakmuxo-opueHmupo8aHHblx
3a0a4 HA  NOGMOPEHUEe C  YyYemomM  OCODCHHOCHU  PEe2UOHA, 6K1aoa
NPOMBIULIEHHOCIU PE2UOHA 8 IKOHOMUKY CHIPAHDBL.
Pemenne 3agad C UCHOJNB30BAaHMEM YMCIOBBIX (QYHKUMA UM WX TpaduKOB.
Hcnonb3oBaHne CBOMCTB M TpaUKOB JIMHEWHBIX W KBAJpPaTUYHbIX (DYHKIIMA,

oOpaTHOM MTPOMOPLMOHATBLHOCTH W (PYHKIUU yzﬁ. I'paduueckoe pemieHue
YpPaBHEHUHN U HEPABEHCTB. Pewiams npaxmuueckue 3adauu, cooeprcauiue OaHHble
Pecuona, Cmpanvl ¢ UCNOIb308AHUEM 2PAPUKOE PYHKUUIL, YUCI06bIX MHOIHCECME
HA KOOPOUHAMHOU NPAMOI U HA KOOPOUHAMHOU NJI0CKOCMU.

TpuroHomerpuyeckas OKPYKHOCTb, paouanHass Mmepa yena. CUHYC, KOCHHYC,
TAHI€HC, KOMAH2eHC TIPOU3BOJIBHOTO yriaa. (OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO W CIIEACTBUS U3 HEro. 3HAYCHHs] TPUTOHOMETPUUECKUX (PYHKIMHA IJis

yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, % %gg pan). Popmynvl CcroxHceHUs:
MPUSOHOMEMPUYECKUX — DYHKYuULl, opmynvl npusederus, Gopmyavl 0BOUHO2O

apeymeHma.
Hynu ¢yHKIMM, NpOMEXyTKH 3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh. HauOomblinee u
HauMeHblnee 3Hadenne (¢GyHkuuu. [lepumoguueckue ¢QyHkumu. YeTrHocTh U
HEYETHOCTHh PyHKUMA. Croorcusie ghyHKyuu.
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Tpuronomerpudeckue GyHKIUNA Y =COSX, Y =SInX, Yy =tgx. @yuxyus y =ctgx. CBolicTBa
U TpaUKu TPUTOHOMETPUUECKUX HYHKIIUH.

ApPKKOCHHYC, apKCUHYC, apKTaHTeHC uucia. Apkkomawneenc uucna. llpocteitime
TPUTOHOMETPHUUECKHUE YpaBHEHHUs. PellleHre TpUroHoMeTpuuecKiX ypaBHEHUH.
Obpamusie mpuconHomempuyeckue @yHkyuu, ux ceovcmea u epaguxu. Pewenue
npocmetiwiux — mpueoHomempuieckux  Hepaeencme. Ipagurku  npocmeituwiux
nepuoouUecKuUx npoueccoe 6 Ouonocuu, IKOHOMUKe, My3vlKe, paouocea3u u op.
(amnaumyoa, nepuood u m.n.) 8 yciao8UAX C60€20 20P00a, Pe2UoHd, CIPAHDL.
Crenenb ¢ JEUCTBUTENBHBIM IOKa3aTeleM, CBoWcTBa creneHu. Ilpocreiimne
MoKa3aTeIbHbIC YpaBHEHHUS U HepaBeHCTBa. [loka3aTenbHas QyHKIUSA U €e CBOMCTBA
u rpaduk. Pewenue 3a0au ¢ ucnonviosanuem ceoiucme QYHKUUil 6 KOHmMeEKcme
KOHKPEMHOU NpaKmuy4eckoll CUMyauuu 6 YClA06UAX C60e20 pPeZUuoHd, 20pooa,
Cmpanwl.

Jlorapudm uwmcna, cBoiictBa Jjorapudma. J[ecaruunsiii norapubm. Yucro e.
Hamypanvnoiti  nocapugm. IlpeoOpazoBanue norapuMHUUECKUX BBIPAKECHU.
Jlorapudmuyeckue ypaBHeHHS M HepaBeHcTBa. Jlorapubmuueckas QyHKIUS U ee
CBOICTBA U Tpaduk.

CrenenHast pyHKUUS U €€ CBOIMCTBa U rpaduk. MppanuoHanbHble ypaBHEHUS.
Memoo unmepeanog 0ns peuieHust HepageHCms.

llpeobpaszosanus epaguxos @dyukyuil: cogue 6001b KOOPOUHAMHBIX  OCel,
pacmsaxcenue u cocamue, OMPANXCEHUe OMHOCUMENbHO KOOPOUHAMHBIX —OCell.
I'paguueckue memoowvl pewienus ypagueHuii u Hepagencms. Pewenue ypaenuenuii u
HepaseHcma, CO0epHCAuUX nepemMerHyio noo 3HAKOM MOOYIIA.

Cucmemvl NOKA3AMENbHBIX, N02APUPMUYUECKUX U UPPAYUOHATLHBIX YPAGHEHUII.
Cucmemvl NOKA3aMENbHBIX, 102aPUPDMUYECKUX HEPABEHCMS.

Pewenue 3ad0au na cocmaenienue ypasHeHuil, HEPAGEHCME UIU UX CUCHEM,
ORUCHIEAIOWUX PEATIbHYI0 CUMYAUUI0 UIU NPUKTAAOHYI0 3a0a4y 8 YC108UAX C80E20
pecuona, 20pooa, CmpaHvl, AHAIU3 ROJIYYEHHBIX PE3YTbMAmo8.

Bzaumno oopamuvie pynkyuu. I paguxu eé3aumno oopamuvlx hynkyuil.

Ypasnenus, cucmemvl ypaguenuii ¢ napamempom.

[IpousBonnass ¢Qyukuum B Touke. KacarenpHass kK rpaduky  QyHKIUH.
I'eomerpuyeckuidi. u  Quanyeckuit  cmbicn  npou3BoAHOW.  [IpousBogHbIE
aneMeHTapHbIX GyHKIUH. [Ipasuna oupgepenyuposarus.

Pewenue npuxnadnsix 3a0au no ouonocuu, u3uKu, Xumun, IKOHOMUKU U OPY2UX
npeomemos, CA3AHHBIX C UCCAEO06AHUEM XAPAKMEPUCMUK RPOUECCOE 8 YC108UAX
c60e20 pecuona, 20pooa, CmpaHbl.

Bmopas npouszeoonas, ee ceomempuieckuil u Quzu4eckuil CMoiCIl.

[lonsitTue o HenpephBHBIX (yHKIUAX. To4ykkM »dKcTpeMyma (MakcUMyMa U
MuHumyMa). HccnepgoBaHue dneMeHTapHbIX (GYHKIHWA Ha TOYKH JKCTpEMyMa,
HauOoJblllee U HaUMEHbIIee 3HAUYE€HHWE C TOMOINBIO MPOU3BOJAHOHN. [locmpoenue
epagukos @GyHKyuili ¢ nOoMowblo Npou3eooHvIX. Ilpumenenue npouzeooHol npu
peueHuu 3a0au.

[lepBooOpasnas.  Ilepgoobpasnvie  d1emeHmMApHbIX  DYHKYULL. Inowaow
Kpusonuuetino  mpaneyuu. Dopmyna  Hvromona-Jletibnuya. Onpedenennbiil
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unmezpan. Bwiuucnenue niowjadei niockux Queyp u 00vemo8 men 8pawjeHus ¢
NOMOWbIO UHMe2Pala.

I'eomeTpus
[loBTropenue. Pemienue 3agad ¢ NPUMEHEHHEM CBOMCTB (UIyp Ha IJIOCKOCTH.
Pewienue 3a0au npakmuueckozo xapakmepa Ha NOGMOPEHUE 6 YCIA0BUAX CEOE20
pezuona, 20pooa, cCmpanvl U 3a0a4 U3 CMEN}CHLIX OUCUUNIUH HA GbIYUCIIEHUE U
00Ka3amenbCmeo ¢ UCHOIb306AHUEM CEOUCHIE 260MEeMPUUECKUX Pu2zyp.
3ajaun Ha J0Ka3aTeabCTBO M IMOCTPOCHHE KOHTpIpuUMeEpoB. Hcmonab3oBaHue B
3a1a4ax NPOCTEUIIMX JIOTMYECKMX NpaBuil. PemeHue 3agad ¢ HMCHOJB30BAHHEM
TEOpEeM O TPEYTOJbHUKAX, COOTHOIICHUN B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (PaKTOB,
CBA3aHHBIX C YETHIPEXyrojbHUKaMH. PellleHne 3ajad ¢ UCHOJIb30BaHUEM (DAKTOB,
CBS3aHHBIX C OKPYXHOCTSAMH. PemieHne 3amad Ha HM3MEPEHUS Ha IUIOCKOCTH,
BBIYMCIICHUE [UIMH W Iulomaaeil. Pewenue 3adau ¢ nomowwpro 8eKmopos u
KOOpOUHam.
Harnsnnas crepeomerpus. @urypsl U ux uzobOpaxkenus (KyO, mupamujia, mpusMa).
OcHosHble nouamus cmepeomempuu u ux ceoticmea. CedeHus Kyoa u Terpalipa.
Touka, psiMast U INIOCKOCTh B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUU U CIIEACTBHUSA
U3 HUX. B3anMHOe pacnosoxeHue IpsAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE.
[TapaniensHOCTh TOpPSIMBIX W IUIOCKOCTEH B mpocTpaHcTBe. 300paxkenue
MPOCTEUIINX TMPOCTPAHCTBEHHBIX (UTYp HA IUIOCKOCTU. Pewienue 3adau
HPAKMUYECKO20 XapaKmepa Ha 63aUMHOE PACROIONHCEHUE NPAMbBIX U NOCKOCH el
6 YC108UAX CB0E20 PECUOHA, 20P00a, CMPAHBL U 3A0a4 U3 CMEHCHHIX OUCUUNIUH HA
évluucIeHUe U 00KA3AmenbCmao.
Paccrosinusg mexay purypamu B IpOCTPaHCTBE.
VYl B npocTpaHcTBe. [lepnenamKyasspHOCT NPSAMBIX U IIJIOCKOCTEN.
[Ipoekiuss ¢Gurypsl Ha TIOCKOCTh. [IpU3HAKM NEPHEHIUKYISIPHOCTH TPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE. Teopema O TpexX MepHEeHAUKYIIsIpax.
Muororpannuku. [lapamnenenunen. CBoiicTBa MPSMOYTOJIBHOIO TMapajuleienunesa.
Teopema [Tudaropa B npoctpanctse. [Ipusma u nupamuza. [IpaBunibnas nupamuia u
npaBuiibHas npusma. [Ipsimasa nupamuaa. 1€MEHThl TPU3MbI U TUPAMHUIBI.
Pewenue 3a0au npakmuueckozo xapakmepa 8 yCl06UAX C60e20 pecUuoHda, 20pooa,
CMPAaHsl U 34044 U3 CMENHCHBIX OUCUUNIUH HA GbIUUCIEHUE U 00KA3AmelbCmeo ¢
UCHOIb306AHUEM CEOUCH E MHO20ZDAHHUKOE.
Tena BpaieHus: WWIMHAP, KOHYC, chepa u map. OCHOBHbIE CBOMCTBA MPSAMOIO
KpYTOBOT'O HWJIMHAPA, IPSIMOTO KPyroBoro KoHnyca. M3o0paxxeHue Ten BpalieHus: Ha
IJIOCKOCTU. Pewienue 3adau npakxmuuecko20 XapaKkmepa 6 YCA08UAX CB0€20
pecuona, 20pooa, CMpPanvl U 3a0a4 U3 CMENCHbIX OUCUUNIUH HA GbIYUC/ICHUE U
00Ka3amenbCmeo ¢ UCHOIb306AHUEM CEOUCHE YUIAUHOPA U KOHYCA.
IIpeocmasnenue 06 yceueHHoM KOHyce, ceueHusi KOHyca (napaiieibHoe 0CHOBAHUIO U
npoxoosiujee uepe3z 8ePUIUHY), CedeHuss YUIUHOPA (NapaniieibHo U nepneHoOuUKyIspHO
ocu), ceyenus wapa. Pazeepmka yurunopa u xouyca.
Ilpocmetiwue KomOUHAYUU MHO20ZPAHHUKOE U Mel 6paujenus medxcoy cobou.
Brruncnenue 31eMeHTOB IPOCTPAHCTBEHHBIX (Uryp (pedpa, TuaroHauu, yribl).
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[Inmomane NMOBEPXHOCTHM NPABUIBHOW NUPAaMUIBI M NpAMOW IpusMmbl. Ilnomans
MOBEPXHOCTH MPSIMOTO KPYTOBOTO IIMJIMHJPA, MPSMOT0 KPYrOBOT'O KOHYyCa U I1apa.
[Tonsitue 06 odveMe. OOBEM NMUpaMUIBl M KOHycCa, IPU3Mbl U HHIUHIApa. OO0beM
mapa. Pewenue 3a0au npakmuueckozo xapakmepa € yciousx c60e20 pezuond,
20poda, cmpanvl U 3a40a4 U3 CMEMHCHLIX OUCUUNIUH HA GbIUUCIEHUE U
00Ka3amebCmeo ¢ UCnOIb306AHUEM CEOUCME el U NOBEPXHOCHEN 6DAUEHUSL.
llooobnvie mena 6 npocmpancmee. COOTHOLIGHUS MEXKIY  IUIOMIAASIMU
MTOBEPXHOCTEN U 00BEMaMU MTOTOOHBIX TEJL.

Jleudsicenus 6 npocmpancmee: napaniieibHulli NEPeHoC, YEeHMpPAIbHas CUMMEMpPUs,
CUMMEmpUsl.  OMHOCUMENbHO  naockocmu, nosopom. Ceoticmea  08UHCEHUL.
Ilpumenenue ogudcenull npu peuienuu 3a0au.

BekTopbl 1 koopauHATHI B MpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpa Ha
9UCJIO, YroJ MEXIy BekTopamu. KoimmHeapHbIe W KOMILIAaHAPHBIC BEKTOPHI.
CkanapHoe npousgederue eekmopos. Teopema 0 pasnodceHuu 6eKkmopa no mpem
HexomnianapHvim eekmopam. CKaisapHoe npouzsedenue 8eKmopos 6 KOOpOUHamax.
Ilpumenenue 6exmopos npu peuieHuu 3a0ad HA HAXONHCOeHUe pPACCMOSHUL, ONUH,
niowaodel u obvemos. Peuwienue 3a0au npaxmuueckozo xapakmepa 6 ycio8usax
c60e20 pecuona, 20po0a, CMPAHbLL U 3A0a4 U3 CMENCHBIX OUCUUNIUH Ha
evluuceHUe U 00KA3AMmenbCmeo ¢ UCNOIb306AHUEM 6EKIMOPO8 U KOOPOUHAM .
Ypasnenue nnockocmu 6 npocmpancmee. Ypaenenue cgepvl 8 npocmpancmee.
Dopmyna 0ns 8blYUCTIEHUS PACCNOAHUSL MEHCOY MOYKAMU 8 NPOCMPAHCMEE.

BepositHoCTh ¥ cTaTuCcTHKA. Pa0oTa ¢ JaHHBIMU

[ToBTOpenue. Pemenue 3agau Ha TabmuyHOEe W TpaduUuecKoe NpPE/ICTABICHHE
NaHHBIX. AHanu3 conocmaeieHue, CpasHeHue, UHMEPNPEMAayus pPeanbHbIX
OGHHBIX PEZUOHA, NPEOCMABIEHHBIX 6 8UOe MADIUY, OUAZPAMM, ZDAPUKOB.
Ucnonb3oBaHue CBONCTB M XAPAaKTEPUCTUK YHUCJIOBBIX HAOOPOB: CpEIHUX,
HauOOJIBIIIEr0 U HAMMEHBIIIETO 3HAUCHUS, pa3Mmaxa, oucnepcuu. Pewenue 3a0au na
npuUMeHeHue CMAmUCmU4YeckKux Mmemoooe 011 aHAIu3a XapaKmepucmuk
COUUAIbHOU U IKOHOMUUECKOU 0eAmeIbHOCHU PEe2UOHA U CIMPAHbL 8 UEI0M.
Pewenue 3a0au na onpedenenue uacmomul u 8eposmuocmu codvimuii. Buiuucnenue
geposmHocmel 6 ONbIMAX C PAGHOBOZMONCHLIMU INEMEHMAPHLIMU UCXOOAMU.
Pewenue 3a0au ¢ npumenenuem xombunamopuku. Pewenue 3a0au Ha GvluucieHue
8epOSIMHOCMEL  He3a8UCUMbIX — COObIMUL, NpUMEHeHue @opmynvl  CIONHCEeHUs
gepoamuocmell. Pewenue 3a0au c¢ npumenenuem OJuacpamm unepa, Oepesa
eeposamuocmetl, hopmynvl bepuynnu.
Ycnosnas eeposmnocme. Ilpasuno ymnoowcenuss eeposmuocmeti. @opmyna noaHou
8ePOAMHOCMU.
Jluckpemusvie cnyuaiinvie eenuuuHvl u pacnpeodenenus .Hezasucumvie cayuatiHvie
genuuunsl. Pacnpeodenenue cymmvl U NPOU3BEOCHUs HE3ABUCUMBIX CIYUAUHBIX
genuuun. Pewenue 3a0au Ha @vluUC/IEHUE U OUEHKY GEPOAMHOCHU COObIMUIL 6
PeanbHOIl HCUZHU 8 YCII0BUAX CB0E20 PeZUOHA, 20P00ad, CHIPAHDL.
Mamemamuueckoe odrcuoanue u oucnepcusl CIY4auHOU GEeNIUUUHDI.
Mamemamuueckoe odxcudanue U  OUCNEPCUsl CYMMbL  CAVUAUHBIX — BETUYUH.
I'eomempuueckoe pacnpedenenue. bunomuanvnoe pacnpedenenue u e2o ceoticmaa.
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Henpepuignvie cnyuatinvie @enuuunvl. [lowamue o niomumocmu 6epoOAMHOCHU.
Pasnomeprnoe pacnpeoenenue.

llokazamenvroe pacnpedeneHue, e2o hapamempeol.

llonsmue o  HopmanvHomM  pachpedeneHuu.  llapamempvl  HOpMATLHOZO
pacnpedenenus. [Ipumepul cryuanblx enudUH, NOOYUHEHHBIX HOPMATbHOMY 3AKOHY
(nocpewiHocmos uzmMepenuli, pocm 4elo8eKa).

Hepasencmeo Yebviuesa. Teopema bepuynnu. 3axon donrvuiux yucen. Bvibopounsiii
Memoo usmepeHnus eepoamuocmeil. Ponv 3akona 6onbuux yucen 8 Hayke, npupooe u
obwecmse.

Kosapuayus osyx cnyuaiinvix eenuuun. llonamue o xkosgguyuenme Koppenayuu.
Coemecmuvie naba0OeHus 08YX CIVHAUHBIX 6eluyduH. BwvibopouHvlil kodghduyuenm
Koppenayuu.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas:

—  BbINOAHAMb OlCMBUs C YUCTO8LIMU OAHHLIMU NPU PeueHuUu 3a0ay NpaKmuiecKko2o
xapakmepa, HeobXooumble 8 PeanbHOU JHCUZHU 6 VCIOBUAX C80€20 PecUOHd, 20p00d, NOCEIKAd U
3a0au u3 pasnudHbIx obnacmeti 3SHaAHUL, UCNOLbL3YS NPU HEOOXOOUMOCU CNPABOYUHbIE MAMEPUATb U
8bIUUCIUMENbHBIE YCIMPOUCMEA,

—  OYeHueamv, CPABHUBAMb U UCNONIL308AMb NPU PEUEHUU NPAKMUYECKUX 3a0ad YUCLO8ble
3HAYEHUs. PEAbHBIX BEIUYUH 8 YCIOBUAX CB80€20 Pe2UOHA, 20p00d, NOCEIKA U 3a0ay U3 PA3IUYHbIX
obnacmeil 3HAHUL, KOHKPEMmHble YUCILO8ble XAPAKMEPUCMUKU 00bEKmMOo8 OKpylcaoujeco Mupd.
UCNONb306AMb  YPAGHEHUs U HepageHcmeda OJisl NOCMPOeHUs U UCCIe008aHUs NPOCMetuux
MAMEMAMUYECKUX MOOeell PealbHblX CUMYayutl uid NPUKIAOHbIX 3a0a4 6 YCI0BUSX CB0e2O
peauona, 2opooa, nocenka,

— yMemb UHMEPNPEMUPOSAmsb HNOLYYEHHbIL NPU pPeuleHUuu YPaeHeHus, HEePAGeHCMEd U
cucmembvl  pe3yibmam, OYEHUBAms €20 Npasoonododue 6 KOHMeKCme 3a0aHHOU PealbHOl
cumyayuy uiu RPUKIAOHOU 3a0a4u 8 YCI0BUSIX C80€20 PeCUOHA, 20p00d, NOCEIKA.

— OYeHUusamv U CPABHUBAMb 8 NPOCMBIX CAVUASX BEPOAMHOCIU COOLIMULL 8 PEalbHOU HCUZHU
8 VCIIOBUSAX CB0€20 PE2UOHA, 20p00d, NOCENKA,

— Yumamv, CONOCMAGISMb, CPAGHUBAMb, UHMEPNPEMUPOBAMb 6 NPOCMbIX CLYHASX PealbHble
Odanmuble pecuoHa, npedcmasienHvle 8 gude maoauy, OUazpamm, epaguros.

— yMemb peuams HeCl0MHCHble 3a0a4l Ha NPUMEHEHUe 3aKOHA OOIbUUX YUCeT 8 COYUOLO2UU,
cmpaxosanuu, 30pa6oOXpaHeHul, obecneyeHuu Oe30NACHOCMU HACENeHUsl PecUoHd, 20pood,
nocenKa 8 Upe3sbluaiHblX CUMYAYUsIX.

B nosceonesnoii srcuznu u npu uzyueHuu opy2ux npeomemos:

—  COOTHOCUTH aOCTpaKTHBIC TI'€OMETPHUYCCKUE TIOHATHS M (PAKTBHI C PEANbHBIMHA JKA3HEHHBIMH OOBCKTAMH U
CUTYaIMsIMH B YCIIOBUSAX CBOEr0 PErMOHa, ropoa, MOCesKa;

—  HCIIOJIb30BAaTh CBOWCTBA MPOCTPAHCTBEHHBIX TEOMETPHICCKUX (QUTYP JUIS PEIICHHS THITOBBIX 3a/1a4 MPAKTHIECCKOTO
COJIepKaHUS B YCIOBHUSIX CBOETO PETHOHA, TOPO/Ia, TOCETKa,;
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Iloozomoeka k gpopmuposanuio OK u IIK

OK 1. IToHuMath CyIIHOCTb U COIMAIBHYIO 3HAYMMOCTb CBOEH Oynyieit mpodeccuu, mposiBIsATh K
HEW yCTOMYHMBBIN UHTEPEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO AEATEIBHOCTD, OIPEACIATH METOABI PEIICHUS
npoeCCHOHATBHBIX 33/1a4, OLEHUBATH UX YPPEKTUBHOCTH U KAYECTBO.

OK 3. OueHuBath pUCKU U IPUHUMATD PELLICHUS B HECTAHJAPTHBIX CUTYaLUsX.

OK 4. Ocy1ecTBIsATh MOUCK, aHATHU3 U OLIEHKY WH(pOpMAINK, HEOOXO MO JIJIsl TOCTAaHOBKH U
penieHus mpoecCHOHANBHBIX 33134, TPO(EeCCHOHATBHOTO ¥ TMYHOCTHOTO PAa3BUTHSL.

OK 5. Hcnionb30Bath HHPOPMAITHOHHO-KOMMYHHKAIIMOHHBIC TEXHOJIOTUH [Tl COBEPIIICHCTBOBAHUS
podecCHOHATLHOM IS TEIILHOCTH.

OK 6. PaboTtath B KOJJIEKTHBE U KOMaH/I€, B3aUMOIEHCTBOBATh C PyKOBOJCTBOM, KOJUIEraMH U
COIMAJbHBIMU ITAPTHEPAMH.

OK 7. CraBuTb Li€JM, MOTUBUPOBATH JA€ATEIHOCTh BOCIIMTAHHUKOB, OPIraHU30BbIBATh U
KOHTPOJIMPOBATh UX pabOTy C MPUHIATHEM Ha ceOsl OTBETCTBEHHOCTH 3a Ka4ECTBO
00pa3oBaTeNpHOrO IMpoliecca.

I1K 1.1. [TnanupoBaTh MEPONPUATHS, HAIIPABICHHBIE HA YKPEIJICHHUE 37I0POBbsl peOCHKA U €ro
¢bu3nyeckoe pa3BUTHE.

1K 2.1. [InanupoBaTh pa3nuyHble BUJbI ACATEIBHOCTU U OOLEHNS B TEUCHHUE JHS.
1K 5.4. OdopmiaTs nearorndeckue pa3paboTKH B BUJE OTUETOB, pehepaToB, BHICTYIUICHUH.

[IK 5.5. YuacTBOBaTh B HCCIEI0BATENBCKON U TPOEKTHOM IEATENHHOCTH B 00JIACTH JIOIIKOIHLHOTO
o0OpazoBaHusl.

YacTp nmporpaMmel peanusyercs B popMe MpakTH4ecKoi ToAroToBku -30

Y BKJTFOYAET:

Jlexuuii-179 gacos;

Jlaboparopubix padoT-IIpakTnyeckux 3ansaTrii-94 yaca

O0beM Harpy3Ku CTy/IeHTa BO B3aUMOJICHCTBUY € IperoiaBaTenemM-273 yaca
B TOM YHCIIE:

00s13aTeNpHOM ayIUTOPHOM yueOHOM Harpy3ku 179 gaca,

NPaKTUYCCKUX 3aHITUN 94 gaca
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BreayautopHoii caMOCTOSITENEHON paObOTHI

2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIMHBI

2.1 O0beM y4eOHOM TUCHHUILUIMHBI U BUbI Y4eOHOH padoThI

Buj yueOHoi padoThI

Oobvem uacoe

O0bem 00pa3oBaTe/IbHON HATPY3KH 273
O0beM HArpy3KH CTY/JI€HTAa BO B3aMO/IeliCTBHH C MpenojaaBarTejieM 179
B TOM YHCIIE:

[IpakTHueckas mOArOTOBKA 30
JlaboparopHbie pabOTHI 64

CamocTtosaTrenbHas pabota o0yuaroierocs(Bcero)

B ToM uucne:

-BHEAyIUTOPHAsT CaMOCTOSITEe]IbHAsE paboTa (MOArOTOBKA COOOUICHHUH,
Ipe3eHTAlUi, peleHue 3ajad, 3alojJHeHue Talbnul, pa3paboTka
WH/IMBUYAJIbHBIX TIPOCKTOB)

Ipomescymounas ammecmayust 6 popme (komnc.-12)
aK3ameH-6
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2.2 TemaTn4yeckni IIaH U coaepxxanue yueOHou nucuunyaunubl O/I1.01 «kMamemamuka: anzedopa u Havyana anaiusa; 2e0Mempusi»

HaumeHnoBanue 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 TeopuH | DIEMEHThl TEOPUU MHOXKECTB(KOHEYHOE MHOXECTBO, YHUCIIOBbIE MHOYKECTBA KOOpPJIWHATHOU
MHOKECTB npsIMOM, TiepecevyeHrne U o0beInHEeHne2 MHOXKECTB, Tpadudeckoe Mpe/CTaBICHHEe MHOXKECTB Ha 6
KOOPJIMHATHOMU IIPSIMOM.
Pa3nen 2 Uncisia v BoIpaskeHUus 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 | JleficTBUTENbHBIC YKCIIA M ICHCTBHS HAJl HUMH.

6 | [IpubGmmxennsie Berurcienus. [lorpemrHocru.

7 | KoMIuIeKCHBIE YHCIIa U IEUCTBUS HA YUCIAMU.

[IpakTHyeckasi NOATOTOBKA:
IIpoueHTHOE BhIYNC/IEHHE B TPO(ecCHOHAIBHBIX 3aa4ax.
-npulJINKeHHbIe BLIYNCIEeHUs1 B npodeccun

CamocTtosiTe1bHass padoTa 00y4a0MXCcst

KopHu, crenenu u
Jorapupmsi.

Conep:kanue y4eOHOT0 MaTepuaJia

Kopnu HaTypasibHOM CTENEHM U3 YUCiIa U UX CBOMCTBA.

Crernens ¢ PallMOHAJILHBIM IMOKA3aTCJICM U UX CBOICTBA.

CreneHs ¢ JEUCTBUTEIIHLHBIM MOKA3aTEIEM.

OcHoBHOE JIorapupMUIECKOE TOXKIECTBO.

JlecsiTuuHbIe U HATYpaJIbHBIE JIOTAPH(PMBI.

[TpaBwia feicTBmii ¢ TorapudMamu.

Hepexoz[ K HOBOMY OCHOBAHHUIO.

O INO|OIDWIN|F-

[IpeoOpa3oBaHus palMOHANbHBIX, HWPPAUOHATIBHBIX, CTEMEHHBIX, II0KA3aTeIbHBIX H
JOTapu(PMUYECKUX BBIPAKEHUH.

9 | IlpeoOpazoBaHue JOrapupMUIECKIX BbIPAKEHHH.

21

OK 3
JIP 3
IIK 2

IIpakTHYeckas NOATOTOBKA

IIpakTH4eckne 3aHATHA

[TpakTnueckas pabotaNel «Apudpmernueckre IeHCTBUS Hall YUCIAMU.

[TpakTtnyeckas pabotaNe2: «HaxoxkaeHue NpUOIMIKEHHBIX 3HAUYEHUH BEJIWYMH M TOTPEIIHOCTH
BBIYMCIICHHAN. )

[Tpaktuyeckas paboraNe3: «Bperuucienue u cpaBHEHHE KOpHEit.»

[TpakTuueckas padota No4 «Pemienne noka3areabHbIX YpaBHEHUH. »

ITpakTnyeckas pabora Ne5 «Pemenue gorapuMUUecKUX ypaBHEHUI».

CamocrosiTeibHAas padoTa 00yuyaommxcst

Pa3nes 3. YpaBHeHHsI M HepaBeHCTBA.

30

OCHOBHBbIC NOHATHUSA

Conep:xanue yueOHOro MaTepuaJia

— JMHEHHBbIE YPaBHEHUS U HEPABEHCTBA, KBAJAPATHbHIC YPAaBHEHHUS,

— pemieHue JorapuMUIecKux ypaBHeHui Buaa 10g, (bx + €) = d u nmpocreiimne
HepaBeHcTBa Buaa l0g.x<d;

OK 2
IIK 3
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Paznen 4. ®ynkunu
OopatHblie pyHKIHH.
CreneHnble,
noKasareJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPUYeCKHue
¢pyHkuuu, odparHbie
TPUTOHOMETPUYECKUM

— pelIeHHE MOKA3aTeNbHBIX ypaBHeHmil, Buma a = d (rze d MOXKHO
IPEACTABUTh B BUJE CTENEHU C OCHOBAHMEM a) U IIPOCTEHINIME HEPABEHCTBA BHIA
a’<d (rme d MOKHO NPECTABUTH B BUJE CTENEHH C OCHOBAHHEM a);

— [pPUMEpPHI KOPHEH MPOCTENIIEr0 TPUTOHOMETPHIECKOTO yPABHEHHUS BUIA: SinX
= a, CoS X = @, tgx = a,CtgX = a, rae a — TabIMYHOE 3HAYEHUE COOTBETCTBYIOIIEH
TPUTOHOMETPUYECKON (DYHKIIUH.

—  UCNONB306aMb MEMOO UHMEPEATLOE OIS PeULCHUS HePABEHCME;

— ucnowL306ame paguueckuti Memoo O NPUOTIUNCEHHO20 PEULeHUS YPAGHEHU
U HepaeeHcme;

— u306pasicamv Ha MPULOHOMEMPUHECKOU OKDYICHOCIIU MHONICECBO DeUeHUL
NPOCMeNux Mmpu2oHOMempudeckux ypasHeHull u HepaseHcme;

— @blnoaHAMb O0mMOOp KOpHel YpAGHeHull UMl pewleHutl HepaeeHcms 6
coomeemcmeuL ¢ QONOIHUMELbHBIMU YCI0GUAMU U 02PAHUYCHUAMU.

IIpakTH4Yeckas MOArOTOBKA

IIpumenenne cummeTpuu B npodeccun, Jorapu@msl B IPUPOAE U TEXHUKE.
IIpakTH4eckune 3aHATHA

[Tpaktuyeckas paboraNe6 «PasnaHHBIN METOJ U3MEPEHUS YTIIOB)»

[TpakTrueckas padota No7 «OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIECTBA»

ITpaktuyeckas pabora Ne§ «IIpocreiiiine TpUroHOMETpHUECKUE YpaBHEHHs U HEPABEHCTBA »

CamocrosiTe/ibHas padoTa 00y4aroUuXcst
Perenne nmpakTuyeckux 3aa4 Ha COCTABICHUE YPaBHEHUM (IKOHOMUYECKUX, XUMUYECKHUX,
duznyecKux)

CoAcpKaHuE yqeﬁﬂoro MaTepuaJia

10
12

44

OK 4
IIK 4

ApryMeHT u 3HaueHue QyHKIIHH, 00JIaCTh ONPENeICHUs U MHOXKECTBO
3HaYeHUN QyHKINH,

Bo3spacranue, u yObIBaHWE HA YUCIOBOM MPOMEXKYTKE, Tpaduk QyHKIINUH,
HYJIA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA. Hanbosbiiee 1 HanMeHbIlee 3HaYeHUE
¢ynkuu. [Mepuonnueckue Gynkiun. YUeTHOCTh U HEYETHOCTH (PYHKITUH.
Cnooichvie hyHkyuu.

Tpuronomerpruueckue GyHKIIUN Y =COSX, Y =SIiNX, Yy =1gX. @yuxyus y = ctgx .
CaoiicTBa 1 rpadMKi TPUTOHOMETPUYECKUX PYHKIUH.

18

OK'5,
OK 6
IIK 2
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ApKKOCHHYC, apKCUHYC, apKTaHI'€HC Yucna. Apkkomaneenc yucaa. IIpocrenmme
TPUTOHOMETPUYECKUE YpaBHEHHUs. PellieHne TpUroHOMETpHUYECKUX YpaBHEHU .
Obpammnvle mpuzonomempuieckue Qynkyuu, ux ceolicmea u epaguxu. Pewenue
npocmeuuux mpu2oKux HepaeeHcms.

IIpakTu4yeckasi NOArOTOBKA

Haxo:knenune onTHMAJBHBIX Pe3yJbTATOB ¢ MOMOIILIO POM3BOIHOI.

I[pakTuyeckue 3aHATHS

[TpakTuyeckas padora Ne9 » [Ipumepsl 3aBUCUMOCTEH MEXIy IEPEMEHHBIMU B PEaIbHBIX
IIpoLeccax U3 CMEXHBIX IACLHUIUIMHY.

[IpaxTuueckas padora Nel0 «MccnenoBanue GyHKIMN».

IIpakTuueckas padora Nell «Iloka3aTenbHble, JorapupMUUECKUe U TPUTOHOMETPUYECKHE
YpaBHEHHUS U HEPABEHCTBA»

CamocrosrenbHble paboThI:

[TonroroBka pedeparoB Mo UCCIETOBAHUIO U TIOCTPOCHUIO TPadUKOB (PYHKITHIA
(TPUrOHOMETPHUECKUX, OOPAaTHBIX TPUTOHOMETPUUYECKUM, JIOTapU(PMUUYECKHX, TOKA3aTEIbHBIX )

20

CamocrositenbHast paboTa 00yqaronuxcst
Pernrenue npukiiagHpIX 3a7a4 ¢ FeOMETPUIECKON HHTEpIIpeTalieid, pedeparsl o UCTOPHU
MAaTEMAaTUKN, MHAWBHUAYAJIbHBIC ITPOCKTHI C IPC3CHTALIUAMMU.

Pasznen 5.Hauyajga MmaTeMaTH4ecKOro aHajn3a

46

IlocsienoBaTeIbHOCTH.
IIpousBoanas.
ITepBooOpa3nas u
HHTErpaja

Conep:xaHue y4eGHOro MaTepuaJia

30

1 CriocoOslI 3a/1aHus M CBOWCTBA YHCTIOBBIX MOCienoBaTensHoCcTel. CyMMHUpOBaHUE
OCJIE0BAaTEILHOCTEN.

2 IToHsaTHE O MPOU3BOJHON PYHKIIMH, €€ T€OMETPUUYECKHM U (PU3NYECKUI CMBICIBI.

w

VYpaBHeHue kacarenbHOU K rpaduky ¢pyHKuu. [[pon3BoaHbIE CYMMBI, Pa3HOCTH,
IIPOU3BEJICHUs], YACTHOIO.

[IprmeHeHne Mpor3BOIHON K HCCIeT0BaHUIO (DYHKIUH.

BTOpaH IMpoOnU3BOJAHAsd, €€ FeOMeTpI/I‘-ICCKI/Iﬁ )41 (1)H3H‘-ICCKPII>1 CMBICJI.

Haxox/ieHre CKOpOoCTH JUTsl poIiecca, 3aJaHHOro (OpMyIIoi U rpadKoM.

IlepBooOpasHas M MHTETpall.

N oo

HpI/IMCpH HCIIOJIb30BaHUA HpOH3BOI[HOﬁ AJI HAXOXKICHUA HAWTTYUHICTrO PCIICHUS B
MPHUKJIIAOAHBIX 3a/jadax.

OK 2
IIK 3
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9 [IpuMeHeHHe onpeneIeHHOrO HHTErpaja A HaX0KACHUs IUIOLaAu KPUBOJIUHEHHON
TpaneuyH.

10 | ®opmyna Hetorona—IJleiiGHuna.

IIpakTu4yeckasi NOArOTOBKA

Pemenne 3aga4 Ha BbIuMc/IeHHe IT0IIaAel GUIYP HA JIOCKOCTH.

I[pakTuyeckue 3aHATHS

[Ipaktuyeckas padorta Ne 12 YucnoBast mocine10BaTeIbHOCTh U CIIOCOOBI €€ 3aJaHHs.
[Tpaktrueckas pabdora Ne 13 IIpaBuna u hopmynsl nuddepeHIImpoBaHms

[Ipaktuyeckas pabora Ne 14 Muterpan u nepBoobpaznas. Teopema HetoTona-Jleiibauna.

12

CamocrosiTesibHasA padoTa 00yyaromuxcst

Paznea Ne7 TekcroBbie
3agaum

— peuaTb HECIOKHBIC TCKCTOBBIC 3aa4U Pa3HbIX TUIIOB,

— QaHaNU3MUpOBATh YCJIOBHE 33/Jayd, IpPU HEOOXOAMMOCTH CTPOUTh Ui €€ pelICHHS
MaTeMaTUYECKYH0 MOJIENb;

— TIOHUMAaTh W WCIIOIB30BaTh JIJISl PEIICHHS 3a/a4d WH(OpMAaIuio, MPEICTaBICHHYIO B BUJIC
TEKCTOBOW M CUMBOJIBHOH 3aITUCH, CXEM, TA0JIUII, TUarpaMM, TpaduKoB, PUCYHKOB;

— JIEWCTBOBATH I10 AIITOPUTMY, COJEPKALIEMYCS B YCIOBUU 3a/1a4H;
HCIIOJIb30BATh JIOTUYECKHUE PACCYKICHUS IIPU PELLIEHUHN 3a1a4H,

10

Pa3nea 8. I'eomerpus

80

IIpsiMble ¥ MJI0CKOCTH B
NPOCTPAHCTBE

Conep:xxanue yueOHOro MaTepuaJia

BzaumHuoe PAaCIOJIOKCHHUEC TIPSIMBIX B IIPOCTPAHCTBC.

[TapannenbHOCTh NPSMOM U MIIOCKOCTH.

ITapamienbHOCTb MIIOCKOCTEN.

[lepneHMKyISIpPHOCTD NPSMOM U TUIOCKOCTH.

IlepnenquKynsp ¥ HakJIOHHAs. [IByrpaHHBIN YTOJL

IlepneHIUKYISIPHOCTD IBYX IJIOCKOCTEM.

N[OOI WIN|EF

['eomeTpuyecKkre MpeoOpa3oBaHMs IPOCTPAHCTBA.

10

IIpakTnyeckasi HOArOTOBKA
IIpakTnyeckue 3aHsATHS

CamocTrosiTeibHasA padoTa 00y4yarommxcst

MHuororpanHuKu

Coaep:xanue yueOHOro MaTepuaJia

14

I1IK 2
OK 5

OK 2
OK 3
IIK 1
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IloHsiTHE MHOTOTpaHHUKA.

[Tpusma. [Ipsmas u HaKJIOHHAs pU3Ma.

IIpaBuibHas npusma.

[Tapannenenunen. Kyo.

IInpamua. Buael nupamun..

Ceuenus Ky0a, IPU3MBI, TUPAMHUIBL.

~NOoO|OARWINIEF

HpaBI/IJ'IBHBIe MHOTI'OI'DaHHUKMU.

IIpakTHYeckasi MOAroOTOBKA
IIpakTnyeckue 3ansaTus

CamocrosiTesibHas padoTa 00y4YarIIUXCs

Tes1a u moBepXHOCTH Coaep:xanue yueOHOro MaTepuaJia 10
BpalieHust. 1 | Hwnmusaap m ero BUIsbI.

2 | Konyc. YceueHHbIH KOHYC.

3 | [lonarue nmoBepxuocTu. Pemenue 3anauq.

4 | [llap u cdepa, UX CEYCHUSI.

5 | KacarenbHas miockocTs K chepe.

IIpakTHyeckue 3aHATHS -

CamocrosiTeibHas padoTa 00y4aOMXCs -
HN3mepenns B Copepxanue yueOHOro MmaTepuasa 12
reomMerpuu. 1 | O6bem u ero n3MepeHue.

2 | UHTerpanpHas popmysna oobemMa.

3 | ®opmynsl 0ObeMa Kyba, MPSIMOYTOJIBLHOTO MapaljieNienunesa,

4 | O0beM Npu3MBbl, IIMHAPA.

5 | ®opmynbl 00beMa MUpaMUIbI M KOHYCA.

6 | ®opMyIbl IWIOMAAN MTOBEPXHOCTEH NUIIMHJIPA U KOHYCA.

7 dopmyiel 00beMa apa u mionaan chepeol.

8 | [lomoGwue Ten.

9 OTHOMICHUS TUIONIA/ICH MTOBEPXHOCTEH M 00HEMOB MOJOOHBIX TEJL.

[TpakTH4deckas MoArOTOBKA! 2

[IpsiMbIe U TTOCKOCTH B TPOCTPAHCTBE, IUIIHMHIIP, KOHYC, IIap. 8-

HpaKTI/I‘-ICCKI/Ie 3aHATHA

[TpakTueckas pabota Nel5-20 Beruncnenre 06beMOB MHOTOTPAHHUKOB U TEJl BpaIlleHHUS.

OK 1
I1IK 2

OK 3
[1K3
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CamocTtosiTeibHast padoTa 00y4yarommxcst

KoopanHatbl 1 BEeKTOPbI

Conep:kanue y4eOHOT0 MaTepuaJia

[IpsimoyronbHast (1ekapToBa) cCCTEMa KOOPAMHAT B IPOCTPAHCTBE.

VYpaBHenus cepsl,

Bexropsl. Monyis. PaBeHcTBO.

JleficTBUs HaJl BEKTOPaAMHU.

QB WN -

CkanspHoe npousBesieHre BekTopoB. KonrponbHas padora. Pemenue 3anay.

10

IIpakTH4eckasi NOATOTOBKA

CedeHusi HWJIMHAPA M KOHYCA.

IIpakTHYeckue 3aHATHSA

ITpaktrueckas padora Ne21 Pemrenue 3aqad.

[TpakTnueckast padota Ne 22 BplunciieHue 31eMEHTOB MHOIOI'PaHHUKOB.

[Tpaktuyeckas paborta Ne 23 BpluucieHue 3J1eMEHTOB TeJl BpallleHUs.

[TpakTnueckass padorta Ne 24 BrlumnciieHue miomaeii MHOrOrpaHHUKOB.

[Tpaktuyeckas paborta Ne 25 BekTopsl Ha MIOCKOCTU U B IPOCTPAHCTBE.

CamocTosTenbHble padOThI:

BreaynuropHnas paboTa 110 HHAMBHIYyalbHBIM IIPOEKTaM (M3rOTOBJIEHHE CTEPEOMETPUUECKUX
MoJieJIel, peleHue 3a7a4 0 BIYMCICHUIO TUIOIIAIel TOBEPXHOCTEN U 00bEMOB U3TOTOBIIEHHBIX
MOJIEJIEH, BBITIOJTHEHNE DJKOHOMUUYECKUX PacdeTOB U 3aTpaT Ha BBIIIOJIHEHUE MIPOEKTOB)

12

Pasznen Ne9 BepositHOCTH
M craTucTHka. Padora ¢
JAHHBIMH.

Cooepotcanue yueonozo mamepuana:

Amnanuz conocmagnenue, cpagHenue, UHMEPRPEeMayUs PeaibHblX OAHHBIX PeZUOoHa,
npeocmaegienHblX 6 ude madauy, ouazpamm, cpagukos. Pewwenue 3a0au c npumenenuem
Komounamopuxu. Peuwienue 3a0au na eviuucnenue 6epoamuocmeii He3A8UCUMbBIX COObIMUIL,
npumenenue opmynvt ciodxicenusn eepoamuocmeii. Pewienue 3a0au c npumenenuem ouazpamm
Ditnepa, oepesa eepoamuocmeii, popmynvt bepuynnu.

Ycnosenan eepoamnocme. Ilpasuno ymuosicenusn eeposmnocmeii. @opmyna noanoi
6eposamuocmu.

Juckpemnule cayuaitnvie genuuunsl u pacnpeoenenun. Hezagucumule ciyuaiinvie genuuunbpl.
Pacnpedenenue cymmol u npou3eedenusn He3a8ucCUMbIX CAydaiinvlx eenuuun. Pewenue 3aoau
Ha évlvUCTIeHUE U OUEHKY 6EPOAMHOCHIU COObIMUTL 8 PEANlbHOU HCUZHU 6 YCIIOGUAX C60E20
pecuona, 20pooa, cmpatbl.

Ilpakmuueckan noozomoexka: Beluucnenue geposmnocmu no npogpeccuu

Ilpakmuueckue padomeul.

14

N

OK 1
OK 2
IIK 2

I1K 2
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Pasznen Nel0 Uctopus
MarteMaTHKH

Paznen Nell Meroann
MAaTEeMaTUKH

Cooeprcanue yuedonozo mamepuana:

— ONHUCHIBATH OT/JeJbHbIe BBIAAKIIHECH Pe3y/bTaThl, MOJy4YeHHbIe B XO0Je Pa3BUTHS
MaTEeMaTHKH KaK HAYKH;

— 3HATh NPUMePbl MATEMATHYECKUX OTKPBITHI M HX ABTOPOB B CBSI3U C 0Te4eCTBEHHOI
M BCEMHUPHOI HCTOpPHEI;
nonumame ponv mamemamuxu ¢ pazgumuu Poccuu

— Cooepicanue yuebnozo mamepuana: TPUBOAUTH  IPUMEPHl  MAaTEMaTHUYECKHX
3aKOHOMEPHOCTEH B TMPHPOJE, B TOM YHCIE XapaKTEPU3YIOIIMX KpacoTy M COBEPIICHCTBO
HIPUMEHSATh U3BECTHBIE METO/IbI IIPU PELICHUN CTaHAAPTHBIX MAaTEMaTHUECKUX 3a]ay;

— 3aMeyaTh M XapaKTepPH30BaThb MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B OKpYXKarolei
JeHCTBUTENBHOCTH;

Bcero:
IIpome:kyTounas arrectanus 12-Jx3amen-6

273
291

OK 2
IIK 3

Jl1st XapaKTepUCTUKU YPOBHSL OCBOEHHUS y4eOHOr0 MaTepHralla UCIIOJIb3YIOTCS CIeytole 0003HaueHus:

1. — o3HaKOMUTENBHBIN (y3HABaHUE paHEe U3yYEHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBIIOIHEHUE IEATEILHOCTH 110 00pa3Ily, MHCTPYKIIUHU UJIH 110JI PYKOBOACTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHKE U CAMOCTOSITEIIHLHOE BBHITIOJTHEHUE ICATEILHOCTH, PeleHHe IPOOIEMHBIX 3a/1a4)
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3 YCJIOBUS PEAJIM3ALIUU ITPOT'PAMMBI JIMCHUITJIMHBI

3.1 TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPHAJIbHO-TEXHUYECKOMY 00ecreYeHn o

Peanu3anus mporpaMMbl JUCHHUILTAHBI TPOBOAUTCS B KAOWHETE «MAaTEMAaTHKA.

O6opynoBanue y4eOHOTO KaOMHETA:

- paboune MecTa AJisi 00yJaroIuXcs, CTYIEHTOB U MPENOoJaBaTes, ayIUTOpPHAs JOCKa;

- KOMIUICKT y4eOHO-METOJINYECKON MOKyMEHTAIuu (y4eOHUKU M ydeOHBbIE MOCOOMS, KapTOYKHU-
3a/laHusl, KOMIUICKTHI TECTOBBIX 3aJaHWU, OJJIEKTPOHHAS CHPABOYHO-ydeOHas JIMTEparypa,
MYJIbTHMEIMIHBIC 00yUYaIONIHe IPOTPaMMBI);

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

- ABTOPCKHH KOMIUIEKT KOMITBIOTEPHBIX MPE3CHTAIINH.

TexHuueckue cpencTBa 0OydeHus:

- KOMIIBIOTEP, MPOrPaMMHOE 00ECIIeYeHUE OOIIET0 Ha3HAYCHUS;

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

JJist cTyaeHToB
A.I'. Mep3mssk u gp.»Maremarnka (anrebpa W Hadaia aHaim3a, reoMerpusi)» 24(0a30BBIH H
yriayOneHHbIi ypoBeHb) 2023r.
3amauHuk: ydel. mocoOue Il CTYIEHTOB NMpodecCHOHATBHBIX 00pa30oBaTEIbHBIX OpraHU3aIui,
ocBauBawIKX npodeccuu u cneruanbHoctu CI10. — M.,2017
bammakoB M.M. MaTtemaruka: airedpa v Hayajla MaTEMAaTUYECKOTO aHATIN3a.T€OMETPHUSL:
DNEeKTPOHHBIN yuel.- METO/I. KOMILIEKC JUIsSl CTY/IEHTOB MPOQPECCHOHANBHBIX 00pazo
I'yces B.A., I'puropreB C.I'., UBonmruna C.B. Maremaruka: anrebpa ¥ Hayajga BaTeIbHBIX
opranuzaiyii, ocsanparonmx npogeccun u cnennanbHoctu CIIO. — M.,2017 maremaTuyeckoro
aHaliM3a, TeOMeTpusi: Y4eOHUK s CTYACHTOB MpOo(ecCHOHAIBbHBIX  00pa30BaTEIbHBIX
opraHu3anuii, oceanBaromux npodeccun u cnennansuoctu CI10. —M.,2017

[ npenogaBaresiei

006 oOpaszoBanuu B Poccuiickoit @enepauun: denep. 3akoH oT 29.12. 2012 Ne 273-®3 (B pexn.
®enepanbubix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 Ne 120-d3, ot 02.07.2013 Ne 170-
@3, ot 23.07.2013 Ne 203-D3, 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-d3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ usm.,
BHeceHHbIMU DenepanbHbIM 3ak0HOM 0T 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ uzm. or
19.12.2016.)

[Tpuka3z MunuctepctBa obpazoBanus u Hayku PD ot 31 mexabps 2015 r. N 1578 "O BHecenuun
U3MEHEHUH B (enepaibHbli rOCYJapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHIAPT CPEJHEro OOIIero
o0pa3oBaHMs, YTBEPXKICHHBIM MpHKa3oM MuUHHUCTEpCTBa 0Opa3oBaHMs W Hayku Poccuiickoit
®enepannu ot 17 mas 2012 r. N413"

OI'OC COO_(ITpukaz Munucrepcrsa obpazoBanus u Hayku P® or 17 mas 2012 r. N 413 "O6
yTBEpKACHUH (eepatbHOro TOoCyJapCTBEHHOTO 00pa30BaTeNbHOIO CTaHJApTa CPEIHEro OOIIero
obpa3zoBanus" (¢ U3MEHEHUSAMHU M JOMOJHEHUAMHU OT 29 nekabdps 2014 r., 31 nexabps 2015 r., 29
utoHs 2017 1., 24 centsops, 11 nexadps 2020 r.)

[Tucemo JlemopramMeHTa rocyJapCTBEHHON MOJMTUKU B cdepe MOATOTOBKH pabO4YMX KagpoB U
JAIIO  MwunoOpnayku  Poccum ot 17.03.2015 Ne(06-259 «PexomeHmanuu 1O OpraHU3aIIN
noJiydeHus: mpodeccuoHaabHOro 00pa3zoBaHus Ha 6a3e OCHOBHOTO OOIIEr0 0Opa30BaHMs C YIETOM
TpeOoBaHUl (enepanbHbIX TIOCYJapCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB M IMOTy4aeMOH
npogeccur WM CeHUAIbHOCTH CPEIHEro MPo(ecCHOHANTBHOTO 00pa30BaHUs».

[IpumepHasi ocHOBHasi 0Opa3oBaTelibHasl IporpaMma CpeIHero o0miero oopa3oBaHusi, 0100pEeHHAS
pemieHreM (eaepaTbHOro  y4eOHO-METOAMUYECKOro OO0BbeIMHEHHs Mo oO0IeMy 00pa30BaHUIO
(mporokoi ot 28 urons 2016r.Ne2\16-3).
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOM TUCIUTILINHEI

KOHTpOJIb H OIEHKa pe3yJIbTaTOB OCBOCHHA yqe6H0171 JUCHUIITIMHBL OCYINCCTBIIACTCSA
nmpenoaaBarcjicM B IMPOLCCCC IMPOBCACHHUA MNPAKTUYCCKUX 321H5ITI/II71, TCCTUPOBAHHA, a TaKKEC

BBINOJIHEHHS 00YyUYaIOIIMMHUCS MHIMBUAYAIbHBIX TBOPUYECKUX 3a1aHUl U pedeparToB.
@DOpMOI UTOTOBOI'O KOHTPOJIS ABJISIETCS SK3aMEH.

®opmbl U
METOAbI
Pe3yabTarsl 00y4yeHus KOHTpOIA
H OI[€eHKH
pe3yJibTa
TOB
o0yueHust
* IUYHOCHHDBIX e Amnanm
1. Camoonpenesienne (JINYHOCTHOE, JKU3HEHHOE, MPodecCHOHATbHOE: 3
Copmuposana poccutickas epanicOaHCKas UOeHMUYHOCMb, NAMPUOMUZM, VEAJCEHUe K pedep
ce0emMy Hapooy, 4y8cmeo omeemcmeenHocmu neped Poounou, copoocmu 3a ceou kpati, c8oio aToB,
Poouny, npownoe u nacmoswee muoconayuonanvho2o napooa Poccuu, cpopmuposarno e TIlpakT
VeadiceHue 20Cy0apCcmeeHHbiX CUMBO08 (2ep0, aae, 2umH) HYECK
Chopmuposana 2paxcoanckas no3uyus KAk aKmMuéHo20 U OMEEMCMEEHHO20 YleHd ue
POCCULICKO20 00Wecmaa, 0CO3HAIUe20 C80U KOHCMUMYYUOHHblE Npasad U 00S3aHHOCMU, 3a/1aHu
Veadxcaoue20 3aKoH U nPasonopsiooK q,
Cohopmuposatwi: TECTEHI,
001a0aHUe Yy8cmeom co6CmMEeHH020 00CMOUHCIEA KOHTD
Ipunsmue mpaouyuoOHHbIX HAYUOHATLHBIX U 0OWEUENIO8EUeCKUX SYMAHUCMUYECKUX U OJILHBI
0eMOKpamu4eckux YyeHHocmeli e
T'omosnocms k cuysicenuro Omeuecmay, e2o 3auume paboT
Chopmuposan oco3nanHoe omuouleHue K NPODECCUOHANbHOU OesimelbHOCMU KAK BI;
BO3MOJICHOCIU ~ YYACMUSL 68  peuleHuu  JTUYHbIX, O0OWECMBEHHbIX,  20CYOAPCHBEHHDLX, e Pabora
00UeHAYUOHATbHBIX NPOOIEM CTyzeH
Chopmuposarno mupososzspenue, coomeemcmasyroujee COBPEMEeHHOM) YPOBHIO PA3GUMUSL Tac
HAayKu u 06uecmeeHHOU NPAKmMuKU, OCHOBAHHO20 HA OUALo2e KYIbMYp, d MaKIce Pa3IudHbIX yuae6H
Gopm 0bwecmeenno20 CO3HANUSL, OCO3HANHUE CB0E20 MEeCMA 8 NOJUKYIbIYPHOM MUpe HKaMH,
OCHOBbl CAMOPA3BUMUsL U CAMOBOCNUMAHUSL 8 COOMBEMCMBUL C 00UjeHeN08eeCcKUMU CIIpaBo
YEHHOCAMU U UOeaNaMU ePAHCOAHCKO20 0bujecmaa YHUKA
T'omosHocmb u cnocodHocms K camocmosmenvHol, Meopueckou U OmeemcmeeHHOl MU,
oesamenbHOCmuU HayqH
HABbIKU COMPYOHUUECMBA CO CBEPCMHUKAMU, OembMU MIAOULe20 803PACMA, 83POCIbIMU o-
8 00pa3068amenvbHoOlU, 00WECMEEHHO NONE3HOU, V4eOHO-UCCIe008AMEeNbCKOU, NPOSKMHOU U oMy
Opyeux 8uoax oesimenbHOCmu SPHBIM
MONIepAHmMHOe CO3HAHUE U NO0BeOeHUue 6 NOIUKYILbMYPHOM Mupe, 20MOBHOCHb U u
CNOCOOHOCMb gecmu OuUaloe ¢ OpyeuMu J00bMU, O0CMUSAMb 8 HeM B63AUMONOHUMAHUSL, W3/aH
Haxooums obuue yeau u compyoOHU4amsy OJisk UX OOCHUNCEHUS] HSIMH,
Chopmuposanvl  cnocobnHocmu  nPOMUBOCMOSAMb — UOCONOSUU — IKCIPEMU3MA, KOMIIb
HAYUOHANU3MA, KCeHOpoOuU, OUCKPUMUHAYUU NO COYUATILHBIM, DElUSUO3HbIM, PACOBbIM, OTepH
HAYUOHATbHBIM NPUSHAKAM U OPYeUM He2AMUBHBIM COYUATbHBIM 5181eHUIM BIMU
Ilpunamue u peanuzayus yeHHocmeli 300p06020 U 0OE30NACHO20 00pA3A  HCU3HU, 6a3aMm
Hanuyue NOmMpeOHOCmuU 6 QU3UYECKOM CAMOCOBEPULEHCMBOBAHUU, 3AHAMUAX CHOPMUBHO- i,
0300pOBUMENILHOU 0esIMEIbHOCMbIO, Henpusimue 8peOHbIX NPUBLIYEK. KYPeHUs, YnompeoieHus pecypc
ANKO2051, HAPKOMUKOB aMu
bepeodichoe, omeemcmeeHHoe U KOMNEMeHMHOe OMHOUleHUs K (QU3ULeCKoMy U CeTH

ACUXOJI02UHECKOM)Y 300P08bI0, KAK COOCMBEHHOMY, MaK u Opyeux 1ooel, YMeHUue OKA3bleamb
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nepeyio nomoub

T'omosHocmb u cnocobHocms K 00pa306aHuIo, 8 MOM Yucie CamooOpa308anHuUI0, HA
NPOMSIICEHUU BCEll HCUSHU

CO3HAMeNbHOe OMHOWEHUE K HENPepbleHOMY 00pA308aHUI0 KAK YCI08UID YCHEeUHOU
npogheccuoHanbHoU U 00WecmeeHHOU OesimelbHOCIU

HPABCMBEHHOEe CO3HAHUE U NOoBedeHue HA OCHOBe YCBOeHUS O00ueuen08edecKux
yeHHocmeil

9KONI02UHEeCKOe MblulleHUe, NOHUMAHUE GIUSHUS COYUANbHO-IKOHOMUYECKUX NPOUECCO8
HA CcOoCmosiHue NPUPoOOHOU U COYUANILHOU Cpedbl, NpuobpemeHue Onvlma 3K0J1020-
HanpaeienHol 0esimelbHOCmu

omeemcmeeHHoe OMHOUEHUe K CO30AHUI0 CeMbU HA OCHO8€ OCO3HAHHO2O NPUHSMUSL
YEeHHOCmell CeMeltHOU HCU3HU

acmemuieckoe OMHOUWIEHUe K MUupy, 6KIoYas 3CMemuKky Oblma, HAY4H020 U
MexHUYecKo20 meopuecmaa, Chopma, 0OuecmeeHHbIX OMHOUEHUL

* MemanpeoMemHulx:
Coopmupoeanvt ymenus:
P31 CaMOCTOSITENNBHO ONPEIENTh eNIN JeATEILHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPHH, T10
KOTOPBIM MOKHO ONIPENIETUTh, YTO IEJIb JOCTUTHYTA;
P1,CraButh U opMynupoBaTh COOCTBEHHBIC 3a/Ja4M B 00Pa30BaTEIbHOU NEATCIBHOCTH M
JKU3HEHHBIX CUTYaIIUSIX
P, BeiOupats myTh TOCTHKEHUS 11€JIH, TUIAHUPOBATh PEIICHHE MOCTABIEHHBIX 3a]1a4,
ONTUMU3UPYS MaTepUalibHble U HEMaTepUaIbHbIE 3aTPaThI
P, CaMOCTOSTEIIFHO COCTABIATE IUIAHBI IEATEILHOCTH
P, 3 cnonib30BaTh BCE BO3MOXKHBIE PECYPCHI JIJIsl JOCTUXKEHUS TOCTABJICHHBIX LIeJIel U
peanu3aluiy MIaHOB AeSITENbHOCTH
P, 4 BeiOupaTh ycnenHple CTpaTeruil B pa3IMdHbIX CUTYaIHIX
P;; CaMOCTOATENLHO OIEHWBATh M TMPUHUMATL PEHICHUs, OMPEACISIONINe CTPaTErHio
MOBEJICHUS, C YUYETOM IPaKIaHCKUX U HPAaBCTBEHHBIX IICHHOCTEH
11 ;Vickath 1 HaxoIUTh 000OIIEHHBIC CITOCOOBI pEIIeHUs 3a/1a4
I ;Bnanets HaBBIKAMU pa3pelieHus npoodaem
I 30cymecTBIsATh  CaMOCTOSITEIbHBIM TMOWCK METOJIOB pElIeHUs] MPaKTUYECKHX 3ajad,
MIPUMEHSTH PA3TUYHbIE METO/IbI TO3HAHUS
11, sPemaTh 3a1a4m, HAXOASAIIMECS HA CTHIKE HECKOIBKHUX YYEOHBIX TUCIUTUTHH
II, sVcrionb30BaTh  OCHOBHOW alNTOPUTM HCCIENOBAaHHS TPU PEIICHUH CBOUX Y4eOHO-
MO3HABaTEILHBIX 3aa4
I gVicnionb30BaTh OCHOBHBIE MPUHLMIIBI MPOEKTHOM JAESITENIBHOCTH HPHU PEHIEHUH CBOUX
y4eOHO-TI03HaBaTEIbHBIX 33/1a4 U 33724, BOSHUKAIONIUX B KYJIbTYPHOW U COIMAIBHON KU3HU
11 7BpicTpanBaTh MHIMBHIYAIHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAS OTPAHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS
11 gMensTh ¥ yAepKUBATh pa3Hble MO3ULIUK B TO3HABATEILHOMN JAEATENIbHOCTH
II gl TposiBsiTh ~ CHIOCOOHOCTH K~ WHHOBAIMOHHOM, AHAIIMTUYECKON,  TBOPYECKOIA,
WHTEIJICKTYya TbHOW JESITeNbHOCTH, B TOM 4YHCJIE Y4eOHO-HMCCIIEeNOBATENLCKOH H IMPOEKTHOM
JIeSITEILHOCTH
I, 10 CaMOCTOSITEIPHO TPHUMEHSATh IMPUOOPETEHHbIE 3HAHUS M CIHOCOOBI JEHCTBHH TpHU
PEIICHNH pa3INMYHBIX 3a]1a4, UCIIOJB3Ysl 3HAHHSI OJTHOTO WJIM HECKOJBKUX y4EOHBIX MPEIMETOB HITH
MPEeIMETHBIX 00JIaCTEH, B TOM YHUCIIe B y4eOHO-HCCIIEA0BATENHCKON U MIPOSKTHON IEATEIHHOCTH
11 11Bnanets HaBbIKaM¥u y4eOHO-HUCCIIEA0BATEILCKON U TPOSKTHOM JEATeIbHOCTH, & UMEHHO:
11, 4OcyiecTBIATh CAaMOCTOSITENIBHYIO HH(DOPMAITMOHHO-TTIO3HABATENBHYIO JIEATEILHOCTh
I, sBnaneTs HaBBIKAMU TOJTYYCHHS HEOOXOIMMON MH(POPMAIIMH U3 CJIOBApEN pa3HbIX TUIIOB
II, Y MeTh OpUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMAITUH
II3,Vicnonb30BaTh pa3nu4HbIE MOJEIBHO-CXEMATHYECKHE CPEACTBA JUIsl TPEACTABICHUS
CYIIECTBCHHBIX CBSI3€H M OTHOIICHHM, a TAKKE MPOTUBOPEUHIA, BHISBICHHBIX B HH()OPMAIIMOHHBIX
HCTOYHUKAX
11, ;Victionb30Bath cpencTBa HHGOPMAITMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJIOTHH (1aee

Nutep
HET;
Bueay
JTUTOP
Hasl
CaMoOCT
0SITEIIb
Has
paborta
(
npe3eH
TaluH,
U3T0TO
BJIEHU
e
MOJIEN
e,
pelieH
ue
MpaKT
UYECK
HX U
9KOHO
MHYEC
KHX
3a/1a4),
BBITTOJI
HEHHE
rpynn
OBBIX
51
WHIUB
uayan
BHBIX
MPOEKT
0B,
VYuebH
o-
HCCIIEN
oBarel
bCKast
JesTell
BHOCTH
Keiic-
METO/I
Mucky
ccust
CMmena
pabou
HX 30H
OKk3am
eH
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— WKT) B pemieHuN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3ALMOHHBIX 33/1a4 C COOJI0IEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU O€30IacCHOCTH, TMTHEHBI, pecypcocOepeskeHus, MpaBOBBIX U
STHUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM O€30MacHOCTH

K 10cy1ecTBIsTh JEN0BYI0 KOMMYHHUKALMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMH (KaK
BHYTpH 00pa30BaTeJIbHOW OpraHH3allld, TaK W 3a ee IpelelaMH), MoA0UpaTh MapTHEPOB IS
JIeTOBOM KOMMYHHKAIIMA HMCXOIS W3 COOOpaKCHMH pe3yNbTaTUBHOCTH B3aMMOJCHCTBHSA, a He
JINYHBIX CUMITATHI

K ,YuuThIBaTh NO3HULINU APYTUX YYACTHUKOB EATEIBHOCTH

K sHaxoauTs ¥ IpUBOAUTH KPUTUYECKHE apPTyYMEHTHI B OTHOIIECHUU JICUCTBHHA W CYXIACHUI
Ipyroro

K;, COOKOMHO W pa3yMHO OTHOCUTBCS K KPUTHYECKUM 3aMEUaHHUsIM B OTHOLUEHUU
COOCTBEHHOI'O CYXKACHHS, paCCMaTPUBATh UX KaK PeCypc COOCTBEHHOI'O Pa3BUTHS

K sllpu ocymiecTBieHUU TPYNNOBOW paOOThl ObITh KaK PYKOBOIMTENIEM, TaK M YJICHOM
KOMaH/Ibl B pa3HbIX POJISIX (T€HEpaTop UAeH, KPUTHK, UCTIOJIHUTEIb, BEICTYAIOIINMA, SKCIIEPT U T.1.)

K, gKoopnuHupoBaTh M BBINOJHATH pabOTy B YCIOBUSX PEANbHOTO, BHPTYAJIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHUS

K, 7PaciozHaBath KOH()IMKTOT€HHBIE CUTYallMd M NOPEAOTBPAIIaTh KOHQIMKTHI OO0 WX
aKTHUBHON (a3pl, BBICTpaMBaTh JEJIOBYIO W 0O0pa30BaTElbHYID KOMMYHHUKALUIO, wu30eras
JIMYHOCTHBIX OLICHOYHBIX CYKICHHUM

K;s YMeHue mpOAyKTHBHO OOMIAThCSI M B3aMMOJEWCTBOBAaTH B IPOLIECCE COBMECTHOM
JeSATEIbHOCTH

K1 Pa3BepHyTO, JOTMYHO W TOYHO M3Jararb CBOIO TOUYKY 3PEHHUS C HUCIOJIb30BAaHUEM

aJIeKBaTHBIX (YCTHBIX U MMMCbMEHHBIX) SI3BIKOBBIX CPE/ICTB

1.3. [IpeamMeTHBbIE IJIAHMPYEMbIe Pe3yJIbTAThl

Pa3nes 1. DiieMeHTBI TEOPHH MHOKECTB M MATEMATHYECKOM JIOTHKH
Obyuaommiicss HAy4YHJICA:

— omepupoBaTh Ha 0a30BOM YpPOBHE IOHSTHUSMHU: KOHEYHOE MHOKECTBO, JIEMEHT MHOKECTBA,
HOJMHOXECTBO, IEpeceYeHue M OOBbEAMHEHUE MHOXKECTB, YUCIIOBBIE MHOXECTBA Ha KOOPJMHATHOU
IIPSIMOM, OTPE30K, NHTEPBAJ;

— omepupoBaTb Ha 0a30BOM YpOBHE TOHATHSAMU: YTBEP)KICHHE, OTPULIAHHE YTBEPXKICHMS,
UCTUHHBIE M JIOXKHBIE YTBEpXKIEHHs, MPUYMHA, CIEACTBUE, YACTHBIA Ciyyail oOLIero yTBep:KIeHHUS,
KOHTpIIpUMED;

— HaxOAWTh MepecedeHue U OOBEIMHEHUE JBYX MHOXECTB, MPEACTaBIECHHBIX Ipaduyecku Ha
YHUCJIOBOU MPSIMOM;

— CTpPOUTH HA YHCIOBON MPSAMOM MOJMHOKECTBO YUCIOBOTO MHOXECTBA, 3a/laHHOE MPOCTEHIIMMHU
YCIIOBUSIMU;

— pacro3HaBaTh JIOKHbBIE YTBEPKACHUS, OIIUOKU B PACCYXkIEHUSIX, B TOM YHCIIE C UCIIOJIb30BaHUEM
KOHTPIIPUMEPOB.

B noBceaHeBHOM KU3HU U TPU U3YYEHHUH JIPYTHX MIPEIMETOB:

— MHCIIONb30BaTh YMCJIOBBIE MHOXKECTBA HAa KOOPAMHATHOM NPSMON JUIsl ONMCAHUSA peabHbIX
IIPOLIECCOB U SIBJICHHUI PErHMOHA;

— TMPOBOJUTH JIOTMUECKUE PACCYKIEHUS B CUTyalUsAX IOBCEAHEBHOW XXM3HU B YCIOBHUAX CBOETO
pernoHa, ropojia, moceka.

OOyyarommiicst MOJTYy4HJI BO3MOKHOCTb HAYYHTBCSH:

— onepupogamsv NOHAMUAMU. KOHEYHOE MHOMCECMBO, INeMEHN MHONCECmaEd, NOOMHOMCECMEO,
nepeceyenue U 00beOUHEHUEe MHONCECME, YUCIO8ble MHONCECMEA HA KOOPOUHAMHOU NPIMOLL, OMpe30K,
unmepean, NONYUHMEPBAN, HPOMENCYMOK C 6bIKOJIOMOU MOUKOU, 2epaguyeckoe npeocmasieHue
MHOXCECm8 Ha KOOPOUHAMHOU NILOCKOCIU,

— onepupogamv NOHAMUAMU: YMEEpAHcOeHUe, OMpUYanue YmeepHcoeHus, UCMUHHbIE U JIONHCHbIE
YmEepIHcOeHUs, NPU4UHA, cledcmeue, Yacmublll CIyuail oowe2o YmeepiHcoetus, KOHmpnpumep,

— Nposepsmb NPUHAOIEHCHOCHb JJIeMEHMA MHOMCECTBY,
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— Haxooumo nepeceuenue u 00beOUHeHUe MHONCECMS, 8 MOM YUcie NpeoCmasieHHbIX epaguyecKu
HA YUCI080U NPAMOU U HA KOOPOUHAMHOU NIOCKOCTU,

—  NposoouUmb 00KA3AmMeNbHble PACCYHCOeHUs 015 0O0CHOBAHUSL UCHMUHHOCMU YIMBEPIHCOCHUIL.

B noBceiHeBHOM KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

— UCROIB306aMb YUCI06blE MHONMCECHEA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
RJI0CKOCIU 0711 ONUCAHUA PEalbHbIX NPOUECCO8 U AGNEHUIl 8 YC0GUAX C60€20 PeZUOHd, 20P00d,
nocenka;

— npo800umb 00Ka3amenbHovle PACCYHCOCHUA 6 CUMYAUUAX NOBCEOHEGHOU HCUZHU 8 YC/I08UAX
pezuona, 20pooa, noceaKa npu peueHuu 3a0ay u3 Opy2ux npeomemaos.

Pa3znen 2. Uncsa u BoIpakeHust
OOyuarommiicss HAyYHJICs:

— onepupoBaTh Ha 0a30BOM ypOBHE MOHSATUSMU: LIE€JI0€ YHCIO, ETUMOCTh YHCEN, OOBIKHOBEHHAS
npobOb, aecaTWyHas ApoOb, palMOHAIbHOE YHUCIIO, NPUOMKEHHOE 3HAYEHUE 4YHCIA, YacTh, MAOJS,
OTHOIIIEHUE, TTPOLICHT, TTOBBIIICHUE U MMOHUKEHUE Ha 3aJJaHHOE YHCIIO MPOIEHTOB, MAaCIITAa0;

— omepupoBaTh Ha ©0a30BOM YpPOBHE MOHATHSAMH: Jorapudm 4YHcla, TPUTOHOMETpUYECKas
OKPY’XHOCTb, T'paJlycHas Mepa yrja, BEeIUYHMHA yIja, 3aJaHHOrO0 TOYKOH Ha TPUTOHOMETPHUYECKOM
OKPY>KHOCTH, CHHYC, KOCUHYC, TAHT'€HC U KOTAHT€HC yTJI0B, UMEIOIIUX MPOU3BOJIbHYIO BEJIUUUHY;

— BBINOJIHATH apuUPMETHUECKUE ACUCTBUS C LENBIMU U PAllMOHATIBHBIMU YHCIIAMH,

— BBINIOJIHATH HECJIOKHBIC MPEOOPA30BAHMS YHCIIOBBIX BBIPAKCHUM, COICPIKAIINX CTCIICHU YHCET,
1100 KOPHU U3 YHCEII, TUOO0 Jorapru(MbI YHCeT;

— CpaBHUBATH PALIMOHAIBHBIE YUCIIa MEXKTY COOOM;

— OLIGHUBATh U CPABHHUBATH C PAllMOHAILHBIMH YMCIAMU 3HAUYEHUS LIEJIbIX CTETIEHEN Yucell, KOpHeH
HATYpaJIbHOM CTENEeHU U3 YHCE, TOTapu(MOB YUCEI B IPOCTHIX CIIydasix;

— U300paxaTh TOYKAMU Ha YUCJIOBOM MPSMOIL 1IeJIbIe U PAIIHOHAIIbHBIE YHCTIA,;

— U300paxaTh TOYKAMH Ha YUCIIOBOM MPSIMOM IIeJIbIe CTETIEHH YHCell, KOPHU HATypaJbHOU CTENEHU
U3 YHCeJl, JIOTapu(pMbl YUCEI B IPOCTHIX CIy4asx;

— BBINOJIHATH HECJIOXKHBIE MPEoOpa3oBaHMs MLETbIX H JIPOOHO-PAIlMOHANBHBIX OYKBEHHBIX
BBIPAKECHUH;

— BBIPAXAaTh B MPOCTEHIINX CIy4YasX U3 PaBEHCTBA OJJHY IEPEMEHHYIO Yepe3 ApYTHe;

— BBIYUCIATH B MPOCTHIX CIyYasX 3HAYCHHS YUCIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISAS
HEOOXOIUMBIE TIOJICTAHOBKH U MPE0OPa30BaHMUS;

— wu300pakaTh CXEMaTUYECKHU Yo, BEIMYMHA KOTOPOTO BhIpa)k€Ha B Ipagycax;

— OLIEHUBATh 3HAKU CUHYCA, KOCUHYCA, TAHTE€HCA, KOTAHI'€HCAa KOHKPETHBIX YIJIOB.

B noBceqHeBHOI KU3HM U MPU U3YYEHUH IPYTUX Y4eOHBIX MPEIMETOB:

— BBINOJIHATH BBIYMCIICHUS IPU PELICHUH 33]1a4 PAKTUYECKOTO XapaKTepa,;

— BBIMOJIHATh TPAKTHUYECKHE PACUYETHl C HCIIOJIB30BAHHEM MpPH HEOOXOIUMOCTH CIPABOYHBIX
MaTepHaJIOB U BHIYUCIIUTEIbHBIX YCTPOUCTB;

— COOTHOCHUTH pe€ajbHble BEIUYHMHBI, XAPAKTEPUCTUKH OOBEKTOB OKPYKAIOIIETO MHpa C HX
KOHKPETHBIMU YUCJIOBBIMU 3HAUCHUSIMU;

— WCIOJIb30BaTh METOJbI OKPYTJICHUS, MPUOIMKEHUSI U MPUKHUAKUA TPU PEIICHUH MPaKTUYECKUX
3aJ1a4 MOBCEIHEBHOMN KU3HU

— GbINONHAMY OCUCMEUA C HUCAO06LIMU OAHHLIMU NPU PEUIEHUU 3a0a4 NPAKmu4eckKozo
xXapaxkmepa, Heo0X00uMmble 6 PeanbHOll HCUZHU 6 YCIIOGUAX C60€20 PEecUOHA, 20p00a, NOceKa u 3a0ay
U3 paznuuHelX o00aacmeil 3HAHUI, UCHOL3YA NPU HEOOXOOUMOCHIU CHPABOUHbBIE MAMEPUATbL U
6bluUCIUmMENbHbIE YCMPOUICEa;

— oueHusamv, CPAGHUGAMb U UCHOIb306AMb NPU PEUIEHUU NPAKMUUECKUX 3a0ay YUC108ble
3HAYEHUA PealbHbIX GEIUYUH 8 YCIOBUAX C80E20 PECUOHA, 20p00d, NOCENKA U 3a0ay U3 PA3TUYHBIX
obnacmeii 3HAHUTL, KOHKPEMHblE YUC108ble XAPAKMEPUCMUKU 00bEKM 08 OKPYIHCAIOU €20 MUPA
OO0yyamuiics MOJy4dT BO3MOKHOCTh HAYYUThCS:

— €B0000HO onepuposamv NOHAMUAMU. Yeloe YUCLO0, OeNUMOCMb Hucel, 0ObIKHOBEHHAs Opo0b,
oecamuynas opodb, PAyUOHAIbHOE YUCIO, NPUOTUNCEHHOE 3HAYEHUe YUCILA, Yacmb, 00, OMHOWeEHUe,
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npoyeHm, nosvluenue U NOHUNCEHUE HA 3A0AHHOE YUCLO NPOYEHMO8, MACUMA0,

—  npu8oOUMb NpuUMepbl YUcel ¢ 3a0aHHbIMU CEOUCMEAMU OeTUMOCTU,

— onepupogams NOHAMUAMU. JI02APUPM YUCTA, MPULOHOMEMPUYECKAS OKPYICHOCMb, PAOUAHHAS U
2padycHas mepa yend, 6eIuduHa yend, 3a0aHHO20 MOYKOU HA MPULOHOMEMPUUECKOU OKPYICHOCMU,
CUHYC, KOCUHYC, MAH2EHC U KOMAHZEHC Y208, UMEIOUUX NPOU3BOIbHYIO BEIUYUHY, YUCIA € U T,

—  BLINOJHAMYb apu@memuyecKue Oelcmeus, couemas YCmuvle U NUCbMEHHble NpUeMbl, NPUMEHSA
npU He0OX0OUMOCMU BbIYUCTUMENbHBIE YCIMPOUCNEA,

—  HAXoO0umv 3HaA4eHus KOPHs HAMYPAIbHOU CMENneHU, CMeneHu ¢ PAyUoOHAIbHbIM NOKA3ameiem,
Jloeapugpma, ucnonv3ys npu He0OXOOUMOCMU BLIYUCTIUMETbHbIE YCIMPOLCMEA,

—  101b308aMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACYemax;

—  1poB8OOUMb NO U3BECMHBLIM DOPMYIAM U NPABULAM NPeobpa306anus OYKEEHHbIX GblpANCEHUlL,
BKIIOUAIOWUX CMENEeHU, KOPHU, T02apUhMbl U MpueoHoMempuieckue QyHKyuu,

— HAXoOumv 3HAYEHUS HYUCLOBbIX U OYKBEHHLIX BbIPANCEHUL, OCYWecmeisis HeoOXooumble
NOOCMAHOBKU U NPeobpa306aHusl,

—  uU3006padcamv cxemamuiecku y2oi, 8eIUYUHA KOMOPO20 GbIPANCEHA 8 2PA0YCax Uil paouaHax;

— UCNONBb308aMb NPU PeuleHUl 3a0ay MAabIUYHbLe 3HAYEHUSL MPUSOHOMEMPUUECKUX (YHKYUL Yel08;

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

Pa3nes 3. YpaBHeHus1 M HepaBeHCTBA
OOyuarommiicss HAyYHJICH:

— peliaTh JUHEHHbBIC YPaBHEHHS U HEPABCHCTBA, KBAJIPATHBIC YPABHCHHUS;

— permiath jorapupmuyeckue ypaBHeHus Buaa 109, (bx + ¢) = d u npocreiimie HepaBeHCTBa BUIA
logax<d;

—  peluaTh [0Ka3aTe/bHbIe ypaBHEHHs, Buxa 8°°= d (rze d MOXHO IIPELCTABUTD B BHE CTEIICHH C
OCHOBaHHWEM ) M MPOCTEHIINe HepaBeHCTBa Buaa @ <d  (rae d MOKHO IIPEICTABUThL B BUJE CTEIEHHU C
OCHOBAHHEM 4);

— TPUBOJHTH HECKOJBKO MPUMEPOB KOPHEH MPOCTEHINETr0 TPUTOHOMETPUIECKOTO YPaBHEHHS BUA:
sinx = a, €coS X = a, tgx = actgx = a, rme a — TabAMYHOE 3HAYEHHE COOTBETCTBYIOIICH
TPUTOHOMETPUYIECKOH (DYHKITHH.

B noBceqHeBHOI KU3HHU M TIPH H3YYEHHUH JAPYTUX NPeIMeETOB:

— cocmaename U pewtamsy YPAGHEHUA U CUCHEMbl YPAGHEHUIl NPU DPeuleHUU HeCaA0HCHbIX
NPAKMU4ecKux 3a0ay 8 yci106UAX C60e20 Pe2UOHa, 20p00d, NOCeNKa

O0yuarommiicsi MOJY4YuJ BO3MOKHOCTh HAYUHThCS:

— pewiams payuoHdalbHble, NOKA3AMeNbHble U N02apu@dmuieckue YpaeHeHus U HepageHcmsad,
npocmeuuue UppayuUoOHaIbHble U MpUeOHOMempuiecKue YpaeHe s, HepaseHCcmed U ux CUcmembl;

— UCNONb308aMb MemoObl peulenus YPaeHeHUll: npugedeHue K Udy «npoussedeHue pasHo Hyox»
UNU «4ACTHOE PABHO HYIIOY, 3AMeHA NePeMeHHbIX,

—  UCNOTIBL308aMb MEMOO UHMEPBANOE O/ peUuleHUs HEPABEHCME,

— UCNONb308aMb epaduueckuti Memoo 0Ji NPUOTUNCEHHO20 PeUuleHUsl YPAGHEHULl U HePABEHCNE,

— uzobpasicamv HA MPUCOHOMEMPUUECKOU OKPYICHOCU MHONCECMEO DeUeHUll NpoCmetuux
MpUSOHOMEMPUYECKUX YPABHEHUL U HePABEHCME,

—  8bINOJHAMbL OMOOpP KOpHell YPAGHEeHUll UIU PpeueHUll HepaseHcme 6 COOMBEMCMmEUU ¢
OONONHUMENbHIMU YCTIOBUAMU U O2PAHUYEHUSMU.

B nosceounesnoii scuznu u npu uzyyeHuu Opyeux y4eOHuix npeomemos:

— COCMAaBnAmsb U peuiams YPAeHeHUs, CUCeMbl YPAGHEeHULL U HepaseHCcmea Npu peueHuu 3a0ay
Opyeux yueOHbvlx npeomMemos,

— UCnONb306aMb YPAGHEHUA U HEPABEHCMEA 071 NOCMPOEHUA U UCCe008AHUA NPOCHEUUIUX
Mamemamuieckux mooeneil peanbHblX CUMYAUUNl Ul RPUKTAOHBIX 3A0ai 6 YCI08UAX CB0E20
pezuona, 20pooa, nocenKa;

— ymMemv UHMEPRPEMUPOBAMb NOJYUEHHBII NPU PEUeHUU YPAGHEHUA, HePAGeHCmeda Uu
cucmemol pe3yibmam, OyeHUBAMs €20 NPAeOON000dUe 6 KOHMEKCHe 3A0AHHOU PeanbHOll CUMYayuu
WU NPUKIIAOHOU 3a0aiU 8 YCI108UAX C80€20 PECUOHA, 20P00d, NOCEIKA.
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Pasznea 4. ®ynkuun
OOyuarommiicss HAyYHJICs:

— omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMHU: 3aBHCHUMOCTbH BEJIMYMH, (QYHKIUS, apryMEHT U
3HaueHue (PyHKIHUU, 00JACTh OMpEeNIeHUs U MHOXECTBO 3HAYEHU (QYHKIMH, TpaduK 3aBUCUMOCTH,
rpadpuk (yHKOMHA, HYITH (YHKIHH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3pACTaHHE HA YHCIOBOM
IPOMEXKYTKe, YObIBAaHUE Ha YHMCIOBOM IIPOMEXKYTKe, HauOoJblee U HauMEeHblIIee 3HaueHne QyHKIUU Ha
YHCIIOBOM MPOMEXKYTKE, Teproandeckas (yHKIHs, TepUOT;

— omnepupoBaTh Ha 0a30BOM YypOBHE MOHATHSAMH: MpsiMass U oOpaTHas MPOINOPLHUOHAIBHOCTD
JUHENHas, KBaJpaTU4Has, Jiorapudmuyeckass W TIOKa3areabHas (YHKIUU, TPUTOHOMETPHUYECKHE
byHKIUY;

— pacno3HaBaTh rpapuKy dJIEeMEHTapHbIX (QYHKUUN: IpsIMOA UM OOpaTHOI MPOMOPIMOHATBHOCTH,
JUHEHHOHN, KBaJAPAaTUYHOM, JOrapu(MUYECKOH M TIOKa3aTebHOW (YHKIUN, TPUTOHOMETPHUYECKUX
GyHKIIHNI;

— COOTHOCHUTH TpadUKHU 3JIEMEHTAPHBIX (YHKIUN: MpsIMOW U OOpaTHOW MPOMOPIUOHATIHLHOCTH,
JUHEHHON, KBaJpaTUYHOM, JOTapu(MUYECKOW U TOKa3aTeIbHOW (YHKIHH, TPUTOHOMETPHUUYECKHUX
GyHkuui ¢ GopMynamu, KOTOPEIMH OHH 33JaHbI;

— HaxOJUTh N0 rpaduky NpUOIMKEHHO 3HAUCHUS (YHKIIUHU B 33JJaHHBIX TOUKAX;

— ompenensaTh 1Mo rpaduxky cBoiictBa (YyHKUMH (HYJIH, HIPOMEXYTKH 3HAaKOIMOCTOSHCTBA,
IPOMEXYTKH MOHOTOHHOCTH, HAUOOJIbIINE U HAUMEHbILINE 3HAYEHUS U T.I1.);

— cCTpouTh 3CKkH3 Tpaduka QYHKIHH, YAOBIETBOPAIONICH MPHUBEACHHOMY Ha0Opy YCIOBHIA
(MpOMEKyTKH Bo3pacTaHus / yObIBaHUA, 3HaYeHHE (DYHKUIMUU B 3aJJaHHOW TOYKE, TOYKU IKCTPEMYMOB U
T.J1.).

B noBceiHeBHOM KU3HM ¥ TIPU U3YUYEHHHU APYTUX NMPeIMETOB:

— onpedenamp no cpagukam ceolicmea peanbHvlX NPOUECCO8 U 3agucumocmeit (naudonvuiue u
HauMeHbuiue  3HAYEHUA,  NPOMENCYMKU  603DACMAHUA U  YObIGAHUA,  NPOMENCYMKU
3HAKONOCMOAHCMEA U M.N.) 8 YC/I06UAX C60€20 PEZUOHA, 20p00a, NOCEIKA;

— UHMmMepnpemuposams CEOUCMEa 6 KOHMmeKCme KOHKPEmHOU NPAKMUYecKol cumyayuu 6
YC0BUAX CB0E20 PEZUOHA, 20P00a, NOCENKA

O0yyammiics MoJIy4uJ BO3MOKHOCTb HAYYUThCS

— onepuposamv NOHAMUSMU: 3AGUCUMOCTIb BEIUYUH, (DYHKYUS, aApeyMEeHm U 3HaAYeHue YHKyuu,
obnacms onpedeieHuss U MHONMCECME0 3HaAYeHull QyHKyuu, spagux 3asucumocmu, epapux GyHkyuu,
HYIU QYHKYUU, NRPOMENCYMKU 3HAKONOCMOAHCMEA, 603PACHAHUE HA YUCTOBOM NPOMENCYMKe, YObleaHue
HA YUCTOBOM NPOMEIICYNKe, HAUOOIbULeE U HAUMEHbULee 3HAYeHUe (DYHKYUU HA YUCTOBOM NPOMEINCYMKE,
nepuooudeckas QyHKyus, nepuoo, Yemuas U Heuemuas QyHKyuu,

— onepuposamv  NOHAMUAMU: NpSAMAs U 0OpamHAs — NPONOPYUOHANLHOCMb,  JUHEUHAS,
K8aOpamuiHas, 102apupmuyeckas u NOKa3amenbHas YyHKyuy, mpueoHomempuieckue yHKyuu,

— onpedensimv 3HAYEHUe QYHKYUU NO 3HAYEHUID aApPSYMEHMA NpPU DPA3IUYHBIX CHOCO0AX 3a0aHUs.
GdyHryuu;

—  Cmpoums epaghuxu u3y4eHHuIxX QyHKYull,

— onucvleams NO epapuKky U 6 NPOCMelux ciLyuasx no popmyie nogedenue u ceoucmea GyHKyutl,
Haxooums no epauxy QyHKkyuu HauboIbuue U HauMeHbUUe 3HAYeHUsL,

— cmpoums dcKu3 epaguxa QyHKyuu, yOoseiemeopsaoue NpueeOeHHOMY HAOOpPY VCI08uUll
(npomedxcymku 8o3pacmanus/yovieanus, 3nadenue QyHKyuu 8 3a0aHHOU MouKe, MOUYKU IKCMPEMYMOS,
ACUMnMOmol, Hyau QyHKyuu u m.o.);

— pewiamb YpasHeHus, npocmeviuiue CUCmeMbl YPAGHEHUl, UCNONb3YA C80UCMBA (DYHKYUU U UX
epaguxos.

B noeceonesnoit ycuznu u npu uzyueHuu Opy2ux y4eoHvlx npeomemaos:

— onpedenamev no zpagukam npocmeiiuiue XapaKmepUCMUKu NnepuooudecKux npoueccos 6
ouonocuu, IKOHOMUKE, MYy3blKe, PAOUOCEA3U U Op. (AMRNAUMYOA, NEPUOO U M.N.) 8YC/IOBUAX CE0OE20
pezuona, 20pooa, nocenka.
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Pa3pnen 5. diieMeHTBHI MaTEMAaTHYECKOI0 AHAJIN3A
OOyuarommiicss HAyYHJICH:

— omnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSMU: NMPOU3BOJAHAS (PYHKIMHU B TOUYKE, KacaTreiabHas K
rpaduky GyHKIHH, TPOU3BOIHAS ()YHKIINH;

— ONpeAessATh 3HAueHHE NPOU3BOJHOM (YHKIHMHM B TOYKE IO M300paKEHUIO KacaTeNbHOW K
rpaduKy, IpOBEIEHHON B 3TOH TOUKE;

— pemiath HECIOXKHBIE 3a/ladyll Ha MPUMEHEHHE CBA3M MEXAY MPOMEKYTKaMH MOHOTOHHOCTU H
TOYKAMH JKCTpeMyMma (YHKIUH, C OJTHOM CTOPOHBI, U MPOMEXKYTKAMU 3HAKOMOCTOSIHCTBA M HYJISIMHU
POM3BOIHON ATON (PYHKIIUHN — C JPYTOM.

B noBce1HeBHO KU3HM U TIPU U3YYEHHHU APYTUX NMPeIMETOB:

— MOJIB3YSCh rpauKaMu, CPAaBHUBATH CKOPOCTH BO3pacTaHus (pOCTa, MOBBIICHUS, YBEIHUCHHS U
T.I.) WM CKOPOCTH YyOBbIBaHUS (IIaJ€HUS, CHW)KEHHUS, YMEHBIICHHS M T.I.) BEIUYMH B pealbHBIX
nporeccax;

— COOTHOCHUTH TpaMKi peabHBIX MPOIECCOB U 3aBUCHUMOCTEH C MX ONMCAHUSMH, BKIIOYAIOIUMH
XapaKTEPUCTHKH CKOPOCTH U3MEHEHUs (OBICTPBII POCT, IUIABHOE MOHIKEHHE U T.11.);

— HCIOJb30BaTh TpaduKU pEabHBIX MPOIECCOB IS PEIICHUS HECIOXKHBIX MPUKIATHBIX 337a4, B
TOM YHCIIE OTpeeNss Mo rpaguKy CKOpoCTh X0/1a mpoiiecca

— pewiamb RPUKIAOHbBle 3a0auu u3 Ouono2uu, Quuku, Xumuu, IKOHOMUKU U OpyUX
npeomemos, céA3aHHbBIE C UCCTE006AHUEM XAPAKMEPUCMUK PEATbHbIX NPOUECCO8 8 YCI08UAX CB0E20
pecuona, 20pooa, nOcenKa, HAxXo)HcOeHueM HAUuOOIbUWIUX U HAUMEHbUIUX 3HAYEHUIl, CKOpocmu u
YCKOpeHusa u m.n.;

— HHTEPIPETUPOBATH MOTyYCHHBIE PE3YIIbTATHL
O0yuarommiicsi MoJy4uJ1 BO3MOKHOCTh HAYUYHTHCSA

— onepuposamsv NOHAMUAMU: NPOU3BOOHAS. PYHKYUU 6 MOYKe, KACAMenbHAsA K 2paAQuKy dyHKyuu,
NPOU380OHAS PYHKYUU,

—  BLIYUCTIAMb NPOUIBOOHYIO OOHOUNIeHA, MHO20YNEHd, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbl
@dynxyuii;

—  BLIUUCTIAMb NPOU3BOOHBIE INIEMEHMAPHBIX QYHKYULl U UX KOMOUHAYUL, UCHONb3VS CHPABOUHbIE
mMamepuansl,

— uccneoosamsv 8 NPOCMenuux Cay4asx (QYHKyuu Ha MOHOMOHHOCMb, HAXOOUMb HAUuboIbuUe U
HaumMeHbuue 3HaA4eHus QYHKYuu, cmpoums 2pa@uku MHO20YNEHO8 U NPOCMEUUUX PAYUOHATbHBIX
@yHKYUIL ¢ UCNONB308ANHUEM ANNAPAMA MAMEMAMUYEeCK020 aHANU3A.

Pa3nes 6. CraTuCcTHKA U TEOPHS BepPOSATHOCTEH, TOrMKa 1 KOMOMHATOPHKA

OOyuarommiicss HAyYHJICH:

— OIICpHUPOBATH Ha 0a30BOM YPOBHE OCHOBHBIMHU OITMCATCIIBHBIMU XAPaKTECPHUCTUKAMU YHCIIOBOT'O
Habopa: cpenHee apudmeTnueckoe, Meruana, HauboJIbIllee U HANMEHbIIIee 3HAUCHNUS,

— omepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMH: YacTOTAa U BEPOSITHOCTH COOBITHS, CIydalHBIN
BBI60p, OIIBIThI C PABHOBO3MOKHBIMU 3JIEMCHTAPHBIMHA CO6BITI/I$IMI/I;

— BBIYHUCIIATH BEPOSITHOCTH COOBITHI HA OCHOBE MOJICYETA YHCIIa UCXOOB.

B noBce1HeBHOM KU3HM U TIPU U3YYEHHH JAPYTUX MPEIMETOB:

— OueHugamsv u CPAGHUBAMD 8 NPOCMBIX CAYUAAX 6EPOAMHOCHU COOBIMUIL 8 PEAIbHOU HCUIHU 6
YC0BUAX C80E20 PecUuOHda, 20P00a, NOCENKa;

— yumams, CONOCMABIAMb, CPAGHUBCAMY, UHMEPNPEMUPOBANL 6 NPOCMBIX CYUAAX PeaibHble
OaHHble pecUuoHd, npeoCcmasieHnble 6 gude maodauy, Ouazpamm, 2paguros;

— yMemb peuiams HeC10)CHblE 3A0aUU HA NPUMEHEHUE 3aKOHA DOTbUUX YUCeN 8 COUUONOUU,
cmpaxosanuu, 30pagooxpaneHuu, odecneueHuu 6e30nacHoCmu HaceleHus pezuond, 20p0od, noceKa
6 UPe36LIUAIHBIX CUMYAUUAX
OO0yyammiics MoJIy4uJ BO3MOKHOCTb HAYYUThCS:

— umemsb npeocmasienue 0 OUCKPEMHbIX U HeNPEPLIBHLIX CLYYAUHBIX 8EIUYUHAX U PACHPEOeNeHUX,
0 He3a6UCUMOCIU CIVYAUHBIX 8ETUYUH,
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—  uMemb npedCmasieHue 0 MamemMamuieckom OHCUOAHUU U OUCNEPCUU CLYYAUHbIX BETUYUH,

— umemsb npedcmasienue 0 HOPMAILHOM PACNpeOeeHUU U NPUMEPAx HOPMAIbHO PACHPe)esleHHbIX
CYUAUHBIX BEUYUH,

—  NOHUMAMb CYMb 3aKOHA DONLUUX YUCEN U 8bIOOPOUHO20 MEeMOOad UsMePeHUs 8ePOAMHOCMel,

— umems npeocmasienue 06 YCI08HOU 8ePOAMHOCIIU U O NOJHOU 8EPOAMHOCMU, NPUMEHAMb UX 8
peutenuu 3a0a4;

—  UMemb NPeoCcmasienue 0 adNCHbIX YACMHBIX BUOAX PACHPEOeNeHUll U NPUMEHAMb UX 6 PelleHUU
3adau,

—  uMemyb npedcmasieHue 0 KOppersyuu CayiaiHblx 6eIUdUH, 0 JUHEUHOU pecpecCcuu.

Pazgea 7. TekcroBble 3a1a4u
Oo0yyamuiics HAYYHJICS:

— pemIaTh HEeCIOXHBIC TEKCTOBBIC 33]]a41 PA3HBIX THIIOB;

— QaHaTU3WPOBATh yCIOBHE 3a/Ja4d, IMpH HEOOXOIUMOCTH CTPOWTH JUISS €€ PeIICHHS
MaTEMATHYECKYIO MOJICIb;

— MOHMMaTh M HCIOJb30BaTh IS PEHICHUS 3a7a4l MH(OpMAIMIO, IMPEICTABICHHYIO B BUJIC
TEKCTOBOM U CUMBOJIBHOM 3aIiCH, CXeM, TaOJIHII, TuarpaMm, rpaukoB, pUCyHKOB;

— JIGHCTBOBATH IO AITOPUTMY, COJEPIKAIIEMYCS B YCIIOBUH 33/1a4H;

— HCIIOJB30BaTh JIOTHICCKUE PACCYKIACHUS IIPU PEIICHUH 33]1a9H,

— paboraTh ¢ M30BITOYHBIMU YCIOBUSIMU, BBIOMpAs U3 Bcel MH(OPMAIINHU, TaHHBIC, HEOOXOIUMBIC
JUISL PEUICHUS 3a]1au;

— OCYIIECTBIISITh HECJIIOKHBIN Mepedop BO3MOXKHBIX PEHICHHM, BRIOUPAs U3 HUX ONTHUMAIILHOE IO
KpUTEpUsIM, CHOPMYIMPOBAHHBIM B YCIIOBHH;

— aHAJIM3MPOBaTh W HMHTEPIPETUPOBATH IOJYYCHHBIC PEUICHHUS B KOHTEKCTE YCJIOBHUS 3aJlauH,
BBIOHpATh pElICHUs, HE TIPOTHBOPEYAIINE KOHTEKCTY;

— permiaTth 3aJ1a4¥ Ha pacyeT CTOUMOCTH TTOKYITOK, YCIIYT, MMOE3/I0K H T.I1.;

— pemath HECJIOXHBIC 3aJladd, CBS3aHHBIC C JIOJIGBBIM y4acTHEM BO BJIAJICHUH (PUPMOH,
PEIPUSITHEM, HEIBIKUMOCTHIO;

— pemarh 3a7auyd Ha MPOCTbIE MPOIEHTHl (CUCTEMbl CKHJIOK, KOMHUCCHUU) M Ha BBIYHCICHHE
CJIOKHBIX MPOIIEHTOB B Pa3IMYHBIX CXEMaX BKJIAJIOB, KPEUTOB U UTIOTEK;

— pemarh TpPaKTHYECKHE 3a7add, TPeOYIONIMEe WCIOIb30BaHUS OTPHIATCIBHBIX YHCEN: Ha
oTpesieNieHUue TEMIIEPATypPhl, HA ONPE/ICIICHUE TIOJI0KEHUS Ha BPEMEHHOUM OCH (JI0 HAIICH 3PHI U MMOCIe),
Ha JIBIDKEHUE JICHeKHBIX CPEACTB (MIPUXO0/pacXo]), Ha ONpeieJIeHHe MTyOUHBI/BBICOTHI U T.11.;

— HCIIONB30BaTh MOHATHE MacmiTada s HaXOXKJICHUS PACCTOSHWNA W JUIMH Ha KapTaX, TUIaHaX
MECTHOCTH, IJIaHAX MTOMEIIEHUH, BBIKpOIKax, Mpu paboTe Ha KOMIBIOTEPE U T.11.

B noBceHeBHOM KU3HHU ¥ TIPH U3YYEHUHU APYTUX MPEIMETOB:

— pewiams HeC0MCHble NPaAKMmuyecKue 3a0auu, 603HUKAIOWiUE 6 CUMYAUUAX NOECEOHEEHOIl
HCU3HU 8 YCTIOGUAX CB0E20 PeZUONA, 20P00d, NOCENKA
O0yuyarommiicst MoJy4uJ BO3MOKHOCTh HAYUHTHCSH:

— pewiams 3a0ayu pasHvlX MUN0G, 8 MOM YUcjle 3a0a4u NOSbIUEHHOU MPYOHOCTIL,

—  8bIOUpPAMb ONMUMANLHBIL MEMOO peuleHus: 3a0aiu, paccCMampusas pasiuinbvle Memoobl,

—  cmpoums MOOenb peuieHUs 3a0a4u, nPo8ooUMb 00KA3AMeNbHbIE PACCYHCOCHUSL,

— pewams 3a0a4u, mpedyowue nepebopa 6apuaHmos, npo8epKu yCioeull, 8bl60pa ONMUMAaIbHO20
pesyromamas

—  AHATU3UPOBAMb U UHMEPNPEMUpPO8amy pe3yibmamsl 8 KOHMeKCcme YCa08us 3a0aiu, ebloupamso
pewienus, He npomugopedaujie KOHMeKCmy;,

— nepesooumv npu peuwieHuu 3a0ayu UH@GoOpmayuio uz 0OHoOU opmvl 6 Opy2yio, UCNOAL3YS NpPU
Heobx00umocmu cxemvl, mabauybsl, epaghuKu, OUAZPammbi.

Paszgen 8. 'eomerpus
OOyuarommiicss HAy4YHJICS
— omnepupoBaTh Ha 0a30BOM YpPOBHE NOHATUSMM: TOYKA, NpsiMas, IJIOCKOCTh B IPOCTPAHCTBE,
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NapauIeIbHOCTh ¥ MEPIICHANKYISIPHOCTD MPSIMBIX U TUIOCKOCTEHH;

— pacmo3HaBaTh OCHOBHBIE BHJbI MHOTOTPAHHHMKOB (TpU3Ma, MHpPaAMUAA, MPSIMOYTOJIbHBIHA
napajuieNienumne, Kyo);

— u300paxkaTh u3ydaemble (UTYpPBI OT pYKH W C TPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB;

— Jnenarh (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHIl CBEPXY,
cOOKYy, CHU3Y;,

— W3BIIEKaTh HH(OPMAIMIO O TPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha
YepTeKax U pUCyHKax;

— mpuMeHsATh Teopemy [ludaropa npu BEIYUCICHUH JIEMEHTOB CTEPEOMETPUUIECKUX PUTYD;

— HaxXOJUTh OOBEMBI U ITUIOMIATU TOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHHKOB C MPUMEHEHHEM
dopmyu;

— pacmo3HaBaTh OCHOBHBIC BUIBI TN BpalieHus (KOHYC, IIIMHID, chepa U map);

— HaXOJUTh 00BEMBI H TUIOMIAIA TIOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAaHHUKOB M TEJI BPAIICHUS C
npuMeHeHueM popmyi.

B noeceonesnoit scusnu u npu usyueHuu Opy2ux npeomenos:

— CcooOmHocumb adCcmpaKmuvle 2eoMempuyecKue nOHAmuUA U pakmol ¢ peanvHbIMU
HCUBHEHHBIMU 00bEKMAMU U CUMYAUUAMU 8 YCII08UAX CB0E20 PEZUOHA, 20P00a, NOCENKd;

— UCNOJIb306amMb CEOUCHIEA NPOCHIPAHCHIBEHHBIX 2EOMEMPUYECKUX (ueyp O0nsa  peuwieHus
MUROGHIX 3404 NPAKMUUECKO20 COOEPHCAHUA 8 YCIOBUAX CBOE20 PECUOHA, 20P00a, NOCEIKA;

— COOTHOCHTD IUIOIIA M MOBEPXHOCTEH TEJ OAMHAKOBOW (POPMBI Pa3IMUIHOTO pa3Mepa;

— COOTHOCHUTH 00BEMBI COCYI0B OJTMHAKOBOM (POPMBI pa3IMyHOrO pa3Mepa;

— OIICHMBaTh (OPMY MPABHILHOTO MHOTOIPAaHHHMKA IOCIE CIWJIOB, CPE30B U T.N. (OMpEACsITh
KOJINYECTBO BEPILUH, peOep U rpaHel MOITyYeHHBIX MHOTOTPAHHUKOB)
Ooyuyarommiicsi MoJy4uJ1 BO3MOKHOCTh HAYUHUTHCH:

— onepuposamv NOHAMUSAMU. MOYKA, NPIMAs, NIOCKOCHb 8 NPOCMPAHCMEe, NAPALIEIbHOCHb U
NePReHOUKYIAPHOCIb NPSAMbBIX U NIOCKOCMEN,

— npumenAmb Ol pewleHus 3a0a4 2eomempudeckue Gaxkmol, eciu YCi08us NpUMeHeHUs: 3a0aHblL 8
A6HOU popme;

— pewams 3a0ayu Ha HAX0XHCOCHUEe 2eOMEeMPUYECKUX BeIUYUH NO 00PaA3YaAM UIU ATICOPUMMAM,

— Oenamv (BLIHOCHbIE) NIOCKUE YePMENCU U3 PUCYHKOB 0O0BLEMHBIX (uyp, 8 mom 4ucie pucosams
8UO c8epXy, COOKY, CMpPOUmMyb Ce4eHUsi MHO202PAHHUKO8,

— uzenekamv, UHMEPNPEMuUposams U npeodpas06vleams UHOOPMAYUIO O 2e0MempudecKux
Queypax, npedcmasieHHy0 Ha YepPmedtcax;

— npumenams 2ceomempuyeckue axmvl 05l peulenus 3a0ad, 6 MOM YUCie NPeONnoaaA2aruux
HeCKOIbKO WA208 PeueHUsl;

— OnucvLIBaAMb 83aUMHOE PACHOIONHCEHUE NPAMBIX U NIOCKOCMEN 8 NPOCMPAHCMEE;

— ¢opmynuposams ceolicmea u npusHaxu Queyp;

—  00Ka3bl8amv 2eOMempuiecKue YmeepicoeHus,

— grademv CMAHOAPMHOU Klaccugukayuel npoCMpPaHCMEEeHHbIX Gueyp (nupamudsl, npuzMvl,
napasnnenenuneovt);

—  HaxoOoums 06veMbl U NIOWAOU NOBEPXHOCMEU 20MEMPUIECKUX Mell C NPUMeHeHUeM Popmya;

—  BBIYUCTAMb PACCMOAHUA U Y2Ibl 8 NPOCMPAHCTEE.

Pa3pnen 9. BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE
OOyuarommiicss HAyYHJICH:
— onepupoBaTh Ha 0A30BOM YPOBHE IOHATHEM JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE;
— HaXOAWUTh KOOPAUHATHI BEPIINH Ky0a U MPAMOYTOJILHOTO Napajuleenunesa.
OO0yyamuiics MOJYy4dT BO3MOKHOCTh HAYYUThCS:
— onepuposamv NOHAMUAMU OEKAPMOBbl KOOPOUHAMbL 8 NPOCMPAHCMEEe, GeKMOp, MOOYilb
8EKmMopa, PABEHCMBO BEKMOPOS8, KOOPOUHAMbBI BEKMOpPA, Y20l MeXHcOy B6eKmopamu, CKAIApHOe
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npoussedeHue 6eKMopos, KOLIUHeapHble 6eKMopbl,

—  HAxoO0umsv paccmosiHue mexcoy 08yMsa MOUKAMU, CYMMY 8eKMOPO8 U NPOU3sedeHue 8eKmopa Ha
YUCNO, Y20l MedXHCOy BeKmopamiu, CKAIAPHOe HpoussedeHue, packidobléams GeKmop no 08yM
HEKOJLTUHEeAPHbIM 6EKMOPAM;

— 3a0asambs NJIOCKOCMb YPAGHEHUEM 8 0eKaAPMOBoll cucmeme KoOOpouHam,

— pewams npocmeliuiue 3a0a4u 66e0eHueM 6eKMopHO20 bazuca.

Pa3znen 10. UcTopusi MaTeMaTUKH

OOyuarommiicss HAy4YHJICs:

— OIIMCBHIBATH OTZEJbHBIC BBIJAIOLIMECS PE3YJIBbTAThl, IOJYyYEHHBIE B XOAE PAa3BUTUS MAaTEMATHUKH
KaK HAyKU;

— 3HaTh IpPUMEpPbl MATEMATUYECKUX OTKPHITUM M HX aBTOPOB B CBSI3M C OTEUECTBEHHOW H
BCEMHUPHOMN UCTOPHUEH;

— nonumambs poav mamemamuku ¢ pazeumuu Poccuu, pecuona, zopooa
OOyuarommiicst NOJIYYUT BO3MOKHOCTh HAYYHTHCS:

—  npeocmaeniams 6KIAO BblOANUUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHbIX
obnacmeii;

— nouumams ponv mamemamuku 6 pazeumuu Poccuu, pezuona, zopooa

Pa3zgen 11. MeTroanl MaTeMaTHKH
OOyuarommiics Hay4YnJicst

— MPUMEHATh U3BECTHBIE METO/bI TP PEILICHUH CTaHIapPTHBIX MaTEMAaTHYECKUX 3a/1a4;

— 3aMedyaTh M XapakTepu30BaTh  MaTeMaTHMYeCKHME  3aKOHOMEPHOCTH B  OKpYy)Karoulen
NeMCTBUTENBHOCTH;

— TMPUBOAMTHL TPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B TpUpPOJE, B TOM YHCIE
XapaKTEepU3YIOIINX KPAacOTy U COBEPILIEHCTBO OKPYXKAIOIIEro MUpa U MPOU3BEACHHUM HCKYCCTBA.
OOyuarommiicst MOJTy4HJI BO3MOKHOCTh HAYYHThCS

— UCNOb308aMb OCHOBHbIE MEMOObl OOKA3ZAMENLCMEA, NPOGOOUMb 0OKA3AMENbCIEO U BbINOTHAMb
onpogepoicenue;

— HNPUMEHAMb OCHOBHblE Memoobl PeUeHUs mamemanmuiecCKux 361061’4[,‘

— Ha OCHOGe MameMamuyecKux 3aKOHOMEPHOCmeEll 6 npupooe XapaxKmepu3oeams Kpacomy u
CO6EPUIEHCIIBO OKPYIHCAIOULE20 MUPA, PECUOHA, 20P00A U RPOU3EE0CHUIL UCKYCCMEa,

— HNPpUMEHAMb npocmeﬁmue npocpamvmHsle cpedcmea u INeKmMmpOHHO-KOMMYHUKAUUOHHbLE
cucmembsl npu peueHuu mamemamuidecKux 3a0ad.
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