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1. IIOACHUTEJIbHAA 3AITMCKA

PabGouass mporpamma ob6mieoOpa3zoBaTenbHOro yueOHoro mpeamera OVYIL03.Y
«MareMatnka» TpeIHA3HAYCHA I W3YYCHUS MAaTeMAaTHKH B MPO(eCcCHOHATBHBIX
o0pa3oBaTeIbHBIX OpraHU3ANMIX, pPEATH3YIOIMMX 00pa30BaTEIBHYIO IPOrpaMMy
cpeaHero oOuiero oOpa3oBaHUsl B IpejeraX OCBOCHHS OCHOBHOW MpodeCcCHOHATBHOM
obpazoBatenbHoil mporpammbl CITIO (OIIOII CIIO) Ha 6a3e OCHOBHOTO OOIIETro
o0pa30BaHuUs NP MOJATOTOBKE CIECITUAIMCTOB CPEIHETO 3BEHA.

[Iporpamma paszpaborana Ha ocHoBe TpeOoBanuii PI'OC cpegnero o01IeTO
o0pa3oBaHus, MPEIBABISAEMBIX K CTPYKTYpE, COJICPKAHUIO M PE3yJbTaTaM OCBOCHUS
yuyeOHOro mnpenMera  «MaTemaTHKa», B COOTBETCTBHM ¢ PexoMmMeHmanusaMu TIo0
OpraHM3alliyd TONYYEHHUsI CpeaHero oOmero oOpa3oBaHHWS B Mpelenax OCBOCHUS
00pazoBaTelbHBIX TMPOrpaMM CpPEIHEro MPOQPECCHOHATBHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOTO  o0miero  oOpa3zoBaHHsl C  y4eToM TpeOoBaHmii  (emepanbHBIX
TOCY/JIapCTBEHHBIX 00pPa30BaTEIbHBIX CTAaHJAAPTOB M TOJydaeMod MpodeccCuu Win
CIENUATBbHOCTH CPEHEr0 MpodecCHOHaTLHOTO 00pa3oBaHUs.

Conepxanue TporpamMmbl  «MaTemMaTWUKa» HAIpaBICHO Ha  JOCTH)KCHHE
CIEIYIOIIMX LeJe:

. obecnieueHue CcHOPMUPOBAHHOCTH  MPEJCTABICHUNA O  COIHUAIBHBIX,
KyJIbTYPHBIX ¥ HCTOPUUYECKUX (PAKTOpaX CTAHOBICHUS MAaTEMAaTHKU;

. obecrnieueHne CPOPMHUPOBAHHOCTH JIOTHYECKOTO, aJTOPUTMHUYECKOTO |
MaTeMaTUYECKOTO MBIIUICHHUS;

. obecniedeHre chOpMUPOBAHHOCTH YMEHUH MPUMEHSITH MTOTyUYEHHBIC 3HAHUS
NpY PEIICHUH Pa3IUIHbIX 33]1ad,

. obecnievueHre cOpMUPOBAHHOCTH MPEACTABICHUI O MAaTEMATHKE KaK 9acTH

0OIIIEYeIOBEYECKON  KYIbTYypbl, YHUBEPCAIbHOM SI3bIKE HAyKH, I[1O3BOJISIONIEM
OMKCHIBATh M M3y4YaTh peajbHbIC MPOIIECCHI U SBICHUS.

B nporpamMmy BKIIOYEHO conepkKaHHE, HaIpaBiIeHHOE Ha (HOPMHUPOBAHHUE Y
CTYJICHTOB KOMIIETCHIINH, HeoOXoauMbIX A1 kadecTtBeHHOro ocBoeHust OITOIT CITO Ha
0a3e OCHOBHOI'O O0OIIIEro 0Opa30BaHMS C MOJYYCHHEM CPEAHETO OOIIero oOpa3oBaHMS; -
MpOrpaMMbl MOATOTOBKY criennanucToB cpeanero 3seHa (IIIICC3).

[Iporpamma yyeOHOro mnpeaMera «MaTemarnka» SBIS€TCS OCHOBOM st
pa3paboTku pabouyux MporpaMMm, B KOTOPBIX MpodeccHoHanmbHbIE 00pa3oBaTeIbHBIC
OpraHu3alliy, peaju3yiolme o00pa3oBaTeNbHYI0 MPOrpaMMy CpEIHEro oOIIero
obpazoBanuss B mpenenax ocBoeHus OIIOII CIIO na ©6a3e OCHOBHOrO OOIIETO
o0pa3oBaHus, YTOUHSIOT COJEpKaHWE Y4eOHOro MaTepuala, MOCIeA0BATeILHOCTh €ro
M3YYEeHUS, pacupeiesieHue YIeOHbIX 9acoB, BUIBl CAMOCTOSITEIBHBIX paOOT, TEMaTUKY
pedeparoB (OKIAI0B), MHANBUIYAIBHBIX MPOCKTOB, YUUTHIBAs CHEIU(PUKY ITporpaMm
MOATOTOBKM  CIEIUAINCTOB CPEJHEr0 3BEHA, OCBaWBaeMoWl mpodeccud WIH
CHEUUATIBHOCTH.



2. ObIIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA

MaremaTuka gBiseTcs pyHIaMEeHTaIbHbIM 0011€00pa30BaTEIbHBIM IPEIMETOM
CO CIJIO’KMBILHUMCS YCTOMYMBBIM COAEP)KaHUEM U OOIIMMH TPEOOBAHUSMU K MOAT OTOBKE
o0y4Jaromuxcs.

B mpodeccuoHanbHbiXx  00pa3oBaTENbHBIX  OpPraHU3aLMIX, PEATU3YIOIIUX
00pa3oBaTeIbHYIO MPOTPAaMMYy CpeHEero oOIero o0pa3oBaHUsl B MpejeiaX OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOro OOLIEro 0Opa3oBaHUs, U3yUCHHE MAaTEeMaTHUKU HUMEET
CBOM OCOOEHHOCTHU B 3aBUCMMOCTH OT NMPpouiIs NpodheccCHoHaIbHOT0 00pa3oBaHusl.

I[Ipu  ocBoenun cnemuanpHocTed  CIIO  TexHomoruueckoro  mpoduiis
npodeccuoHaIbHOr0 00pa3oBaHMs MaTeMarhka Hu3ydaercs Oosee YriyOJIeHHO, Kak
npodunpHas y4yeOHas JUCHUIUIMHA, YYUTHIBaIOIIas CHeuu(HuKy OCBauBaE€MBbIX
CIICLIUAJILHOCTEM.

DTO BBIPAXKAETCS B COJAEPKAHUU OOYUYEHUS, KOJUYECTBE YaCOB, BBIACIIIEMBIX Ha
U3y4YEeHHE OTIEIbHBIX TEM MPOTPaMMBbI, TNyOMHE X OCBOEHUS CTyACHTaMH, oObeMe U
XapakTepe MPaKTUYECKUX 3aHATUM, BHJIaX BHEAYAUTOPHOM CaMOCTOSITENIbHOW pabOThI
CTYJIEHTOB.

OO6mue uenn MU3ydeHUss MATEMAaTUKU TPAJAMIMOHHO PEATM3yIOTCS B UEThIpPEX
HAIPABJICHUSIX:

1) oOmee mpeacTaBiIeHrne 00 UAESIX U METO/IaX MaTeMaTHKH;

2) HHTEJUIEKTyaJIbHOE Pa3BUTHCE,

3) OBJaJieHuEe HEOOXOAMMBIMU KOHKPETHBIMH 3HAHUSMHU H YMECHHSIMH,
4) BOCIIUTATEIILHOE BO3JCHCTBHE.

[Mpodunm3zanus 1eneii MaTeMaTHYECKOTO OOpa3oBaHUs OTpakaeTcs Ha BhIOOpE
NPUOPUTETOB B OpraHu3anuyd ydeOHOW JesTenbHOCTH oOydwarommxcs. s
TeXHOJIOTHYeckoro mpoduns mnpodeccuoHanpbHOro 00pa3oBaHUsS BBIOOp IIEJCH
CMEIIaeTcss B MparMaTHYeCKOM HampaBlIeHUH, TNPEAyCMATPHUBAIOIIEM YCHIICHUE |
paciiipeHne MPUKIAJHOTO XapaKTepa HW3yYeHUs MaTeMaTHKH, MPEUMYIIECTBEHHOM
OpPUCHTAINU HA AITOPUTMHUYECKUAN CTHIIb TO3HABATEIIBHOMN IEATEITHHOCTH.

N3yyenne MareMaTuku Kak MpOo(UIBHOTO 00I1e00pa30BaTeIbHOTO YIEOHOTO
MpeIMETa, YUYUTHIBAIOMIETO CIENM(PUKY OCBAMBAEMBIX CTYACHTAMH CIICIIMATEHOCTH
CIIO, obecnieunBaeTcs:

. BBIOOPOM Pa3IUYHBIX MTOJIXO/I0B K BBEJICHUIO OCHOBHBIX TTOHSTHI;

. dbopMupoBaHUEM  CHCTEMBl  Y4eOHBIX  3aJlaHWK, OO0eCIeUYnBAIONINX
3¢ (PEeKTUBHOE OCYIIECTBICHHE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

. o0orameHreM CrHeKTpa CTWied Yy4eOHOW JeITeNbHOCTH 3a  CUeT

COrJacoOBaHHWS C BEAYIIMMH JCATCIBHOCTHBIMU XapaKTCPUCTHKAMU BBIOpaHHOM
CICIUATBLHOCTH.

[IpoduibHas cocTapisiomas OTpaXkacTCs B TpeOOBaHUAX K IOATOTOBKE
00yJaromuxcs B YaCTH:

. oO1Ieil cucTteMbl 3HAHWM: COAEpKATENbHbIE MPUMEPHl HCIOIb30BaHUS
MaTeMaTU4eCKUX el U METOJ0B B MPOGECCUOHAIBHOUN AEATETbHOCTH;

. YMEHU: pa3ianyue B ypOBHE TpeOOBaHUN K CIOXHOCTH MPUMEHSIEMBIX
aJTOPUTMOB;



. MPAKTUYECKOTO HCIOJIB30BaHMSI TMPUOOPETEHHBIX 3HAHUW W YMEHUU:
WHIUBUIYAJILHOTO YY€OHOTO ONBITa B TIOCTPOCHHHM MaTeMaTHYECKUX MOJIEJCH,
BBITIOJTHEHUN UCCIIEA0BATEIIBCKUX TTPOSKTOB.

Taxum o6pa3om, peanusanus coAaepKaHus Y4eOHOTO MpeaMeTa OPUCHTUPYET Ha
MIPUOPUTETHYIO POJTh TPOIECCYATBHBIX XapaKTePUCTUK YIeOHOH paOOThI, 3aBUCIIINX OT
npoduis MpodecCUOHATBHOTO 00pa3oOBaHUs, TMOJYYEHHUS ONbITa HCIOJIB30BAHUS
MaTeMaTUKH B COJEPKATEIbHBIX M MPOPECCHOHAIBHO 3HAYMMBIX CHTYaIUSAX II0
CpaBHCHHI0O C (OPMAIBHO-YPOBHEBBIMH  pPE3yJbTaTUBHBIMU  XapaKTEPUCTUKAMHU
oOy4eHusl.

Conepxanne ydeOHOTO mpeameTa pa3paboTaHO B COOTBETCTBHU C OCHOBHBIMHU
coJiep KaTeIbHBIMU JIMHUSIMU OOYYCHHSI MAaTECMaTHKE::

. anrebpanyeckasl JIMHMS, BKIIOYAIOIIAsl CUCTEMaTH3alMI0 CBEACHUH O
Yyucjiax;, U3yueHHe HOBBIX U 0000IIEHHE paHee M3YyUYCeHHBIX omepaluil (BO3BeJcHUE B
CTEINEeHb, U3BJICUYEHNE KOPHSI, JJorapuMUpOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
U oOpaTHbIE K HHMM); M3y4YEHHE HOBBIX BHUJOB YHCIOBBIX BBIpAKCHUU U (POpMYI;
COBEPIIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BEIYUCITUTEILHON KYJIbTYPBI, pACIIUPEHUE
U COBEPILIEHCTBOBAHME alreOpanyeckoro ammnapara, cGOpMHpPOBAHHOTO B OCHOBHOM
IIKOJIE, M €T0 MMPUMEHEHHE K PEIICHNUI0O MAaTEMAaTUUECKUX U MPUKJIAIHBIX 33/1a4;

. TEOPETUKO-QYHKIIMOHAIbHAS JIMHUS, BKJIIOYAIOIIAs CHUCTEMAaTHU3AlNI0 |
paciiupeHue cBeJeHuN O (QYHKIUSAX, COBEPIIEHCTBOBAHHUE TpadUyecKuX YMEHH;
3HAKOMCTBO C OCHOBHBIMHU HJIEIMH U METOJaMH MaTEMaTHYECKOTO aHaju3a B 00beMme,
MO3BOJIAIONIEM HCCJENOBaTh JJeMEHTapHble (YHKIMM U pemarh MNpocTeiine
reoMeTpuieckue, GU3NIecKue 1 Apyrue npukiagHbie 3a1auu;

. JIMHUS YPaBHEHHUI U HEPABEHCTB, OCHOBAHHAsI HA TOCTPOEHUU U UCCIIEOBAHUU
MaTeMaTUYeCKUX MOJIENICH, Tiepecekaromiascs ¢ anreOpandeckoil U TEOPETHKO-
(GYHKIIMOHAILHON JIMHUSIMH Y BKJIIOYAIOIIAsl Pa3BUTHE W COBEPIICHCTBOBAHME TEXHHUKHU
areOpanyeckux MpeoOpa3oBaHUN Ui PEIICHUS ypaBHEHUM, HEPABEHCTB U CHUCTEM;
(dbopmupoBaHue CIOCOOHOCTH CTPOUTH M UICCIIEIOBATH POCTEHIIINE MATEMATUYECKIE MOICITN
IPH pELIEHUH MPUKIIAIHBIX 33724, 33]1a4 U3 CMEKHBIX U CIEUAIbHBIX TUCLUILIINH;

. reoOMeTpuYecKasl JIMHUSA, BKIIOUYAOIIAs HArJigHbIE MPEACTABICHUA O
MPOCTPAHCTBEHHBIX (UTYpaX M M3YYCHHE HX CBONCTB, (OpPMHpOBAHHE H Pa3BUTHE
MIPOCTPAHCTBEHHOT'O BOOOPaKEHUS, PA3BUTHE CIOCOOOB T€OMETPUUYECKUX H3MEPEHUH,
KOOPAMHATHOTO M BEKTOPHOTO METOJIOB ISl PELICHUS] MATEMATUYECKUX U MPUKIATHBIX
3a;ay;

. CTOXaCTHYECKasl JIMHUS, OCHOBAaHHAsI Ha Pa3BUTHH KOMOMHATOPHBIX YMEHHI,
MIPEJICTABICHUI O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKpPYKAIOIIEro
MHpa.

B mnnmanax  mporpammbl  y4eOHBIM — Marepuan  MPEACTaBiIeH B (opMme
4epeayroIerocs pa3BepThIBAHUS OCHOBHBIX co/iepKaTebHBIX JUHUAI
(anreOpanmdeckoii,  TEOPETHKO-PYHKIIMOHAIBHOW, ypaBHCHWH W  HEPABEHCTB,
F€OMETPUYECKON, CTOXACTHYECKOM), YTO TMO3BOJSET THOKO HCHOJb30BaTh HX
PaCIONOKEHHE U B3aUMOCBSI3b, COCTABIATh pad0OUYMil KaJIeHAAPHBIN MJIaH, MO-PA3HOMY
yepeays: yueOHble TeMbl (TJ1aBbl y4e€OHUKA), YUUThIBasA Mpopuib NpodecCuoHaIbHOTO



oOpazoBanus, creuuduky ocBauBaeMoi npodeccun CIIO unm cnenumansaoctu CIIO,
TIIyOMHY W3YUYEHUSI MaTepHalia, ypOBEHb IMOJATOTOBKH CTYJICHTOB IO TPEIMETY.

[Ipennaraembie B TEeMaTHUECKUX IDIAHAX pPa3HBIE 00OBbEMBI Y4eOHOTO BPEMEHHU Ha
M3y4YCHUE OJHOW W TOW K€ TEMBbI PEKOMEHIYETCS HCIIONB30BaTh JJISI BBITOJTHCHUS
pa3IMYHBIX Y4eOHBIX 3amaHuil. TeM caMbIM pa3nmuuusi B TPEOOBAHUAX K pe3ybTaTam
00yUYeHUSI IPOSBATCSI B YPOBHE HABBIKOB I10 PEIICHHIO 33]1a4 M OIBITE CAMOCTOSTEIHHOM
paboTHI.

N3yuenne  obOmieoOpazoBaTenbHOM — yueOHOrOo  mpeamera  «MaremaTukay
3aBEpINAETCS TOJBEICHUEM HTOrOB B (OpME JK3aMeHa B paMKax IPOMEKYTOYHOM
aTTecTally CTyJAeHTOB B mpouecce ocBoeHust ocHoBHOU OIIOIT CIIO ¢ momy4yeHunem
cpeanero obmiero oopazosanus (IIKPC, ITICC3).

B paznene nporpammer «Conepikanne yaeOHOTO MPEAMETa» KypCUBOM BBIJCICH
MaTepHall, KOTOPBIA MPU H3yYCHUH MaTEeMaTUKH KOHTPOJTIO HE TTOJICIKHUT.



3. MECTO YYEBHOI'O ITPEAMETA B YYEBHOM IIJIAHE

VYyeoOnsiii npeamer OVYIL03.Y «MatemaTuka» gBisieTcsl y4eOHbIM MPEAMETOM
o0s3aTenbHON NpeaMeTHON obactu «Martemaruka u unpopmatukay OI'OC cpegnero
o01iero oOpa3oBaHus.

B mnpodeccronanpHbIXx 00pa30BaTENbHBIX OPraHM3AIMSIX YYEOHBIM MpeaMeT
OVIIL.03.Y «MaTtematuka» uzy4aeTcsi B 00111€00pa3oBaTeIbHOM IIUKJIE YYEOHOTO IJIaHa
38.02.01 OxoHoMUKa U OyXranaTepckuil yuet (1o oTpacisiMm) Ha 6a3e OCHOBHOT'O 00ILIETO
oOpa3zoBaHus.

B yue6nbix mnanax IITICC3 yueOHblii npeamer «MaremaTHKa» BXOJUT B COCTaB
o0mmx o011eo0pa3zoBaTeIbHbIX YYEOHBIX MPEIMETOB, (HOPMUPYEMBIX U3 00s3aTEIbHBIX
npeameTtHbix obsacteit ®I'OC cpennero oduero odpa3zoBaHus, Ui ClIEHUAIBHOCTEN
CIIO cooTBeTcTBYyMOILIEr0 MIPOpUIT NPOPECCUOHATBHOIO 00pa30BaHUSL.

4. TNTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEBHOI'O ITPEJIMETA

OcBoenue conepxxanus yueoHoro npeamera OYIL03.Y «MatemaTuka»
o0ecrneunBaeT JOCTHKEHNUE CTYJCHTAMHU CIEAYIOINX pPe3yJIbTaTOB:

JUYHOCHIHbIX.

JI.1 chopMuUpPOBAaHHOCTh T'PaKIAHCKOW MMO3UIMHU OOYydYaromerocss Kak aKTUBHOIO H
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBa;

JI.6 ymeHue B3aMMOJIEMCTBOBATH C COI[MATBHBIMU MHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMU U Ha3HAYCHHUEM;

JI.8 chopMUPOBAaHHOCTh POCCUMCKON Tpa)KJaHCKOM HWISHTHYHOCTH, NATPHOTH3MA,
YBaXKEHUSI K CBOEMY HapoJay, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHo, ropaoctu 3a
CBOM Kpa#, cBOow0 PoauHy, CBOW S3bIK W KYJbTYpy, MPOLLIIOE K HACTOSIIEE
MHOTOHallMOHAIBHOTr0 Hapoaa Poccuu;

JI.11 oco3HaHue TyXOBHBIX LIEHHOCTEN POCCHIICKOTO HApOAa;
JI.12 chopMupoBaHHOCTh HDABCTBEHHOT'O CO3HAHMS, ITUUECKOTO MTOBEICHUS;
JI.14 oco3HaHMe JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYHUBOTO OYIYIIETO;

JI.L16 »screTMyeckoe OTHOUIEHHWE K MHUpPY, BKIIOYAs ACTETUKY ObITa, HAy4HOrO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAAa U OOIIECTBEHHBIX OTHOIIECHUN;

JI.20 chopMHpOBAHHOCTH 3JIOPOBOTO M 0€30mMacHOTO 00pa3a >KU3HHU, OTBETCTBEHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO;

JI.23 TOTOBHOCTB K TPY/ly, OCO3HAHUE IEHHOCTH MacTEpPCTBa, TPY10I00uUE;

JI.25 wunTepec k paznuuHbIM cdepam TpPoPecCUOHATBLHOM AEATETbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiieil npodeccuu U peanru30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI;



JI.26 TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTIKEHUH
BCEH JKU3HHU;

JI.27 chopMUPOBAHHOCTH DPKOJIOTHYECKOW KYIbTYphI, TIOHUMAHUE BIHSHUS COIUATBHO-
HKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSTHUE MPUPOTHON M COIMAILHOM CpPeibl, OCO3HAHHE
100aJIBLHOTO XapaKTepa HKOJOTHUECKUX MPodIieM;

JI.28 m1aHMpOBaHUE W OCYILECTBIEHUE ACHCTBHNM B OKpYKAlOLIEH Cpele Ha OCHOBE
3HAHHU LEJIed YCTOUYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,

JI.32 copMupoBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKM W OOILECTBEHHOM MpPaKTUKH, OCHOBAHHOTO Ha JHaJore KyjibTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

JI.33 COBEpLICHCTBOBAHUE S3BIKOBOM M YHUTATENBCKOW KYJIbTYpbl Kak CpEACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U NTO3HAHUS MUPA;

JI1.34 oco3nanme OCHHOCTHU Hay‘lHOI;’I ACATCIIBHOCTHU, TOTOBHOCTH OCYIICCTBIIATH
IPOCKTHYIO U HCCIICIOBATCIIBCKYIO ACATCIIbHOCTh MHAWBHUAYAJIBHO U B I'PYIIIIC,

MemanpeomenmHbix:
M.1 camocTosATENbHO (POPMYIHPOBATH U AKTYyAJIN3UPOBATh ITPOOJIEMY, pacCCMaTPUBATh €€
BCECTOPOHHE;

M.2 ycTaHaBIMBaTh CYIICCTBEHHBIH TMpU3HAK WJIM OCHOBAHHUS IS CPaBHCHUS,
KJaccuukaruu u 006001eHNS;

M.4 BBISABIATH 3dKOHOMCPHOCTHU U MIPOTUBOPCUUS B PACCMATPHUBACMBIX ABJICHUAX,

M. 12 BBISIBASATH NPUYUHHO-CIIEICTBEHHBIE CBA3U U aKTyaJIM3UPOBATh 3a]1a4y, BbIIBUTaTh
TUIIOTE3y €€ PELICHUs, HAXOAUTh apT'yYMEHTHI JUIs 10KA3aTeIbCTBA CBOUX YTBEPKIACHUM,
3a71aBaTh IapaMETPbl U KPUTEPUH PELICHUS;

M.13 aHanu3upoBaTh MOJIYUYECHHBIE B XOAE PEIICHHS 3aauyM PE3ybTaThl, KPUTUUECKU
OLICHUBATh UX JIOCTOBEPHOCTD, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

M.17 ymeTh TEpPEeHOCHUTHh 3HAHUS B TO3HABATEIBHYI0 W MPAKTUYECKYIO OO0JaCTH
KU3HEIEIATEIbHOCTH;

M.18 yMeTb HHTErpUpPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

M.21 BnajeTh HaBBIKAMHU MOJY4YEHUS WHQPOpPMAIMM W3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEIBHO OCYIIECTBIATh MOUCK, aHAIN3, CUCTEMATHU3ALHMI0 W UHTEPIPETALUIO
uH(MOPMAIH Pa3IMYHBIX BUIOB U (HOPM TMPEICTABICHUS;

M.22 co3maBaTh TEKCTHI B pa3IMYHBIX (opMaTax ¢ yueToM HazHAYCHUST HHPOpMAIUU U
IEJICBOM ayJUTOPUH, BEIOMpast ONTUMAITBHYIO (OpMY TIPEICTABICHUS ¥ BU3YAIH3AIUN;

M.23 omeHWBaTH JTOCTOBEPHOCTH, JIETUTUMHOCTh WH(OpPMAIUU, €€ COOTBETCTBHUE
MIPABOBBIM U MOPAIBHO-3TUYECKUM HOPMaM;

M.26 ocyniecTBIsATh KOMMYHHUKAIMIO BO BCeX chepax KU3HH;

M.28 BrnaneTh pa3IuYHBIMHM CITIOCOOAMH OOIIEHUS M B3aUMO/ICHCTBUSI;
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M.29 apryMeHTUpOBAHHO BECTU JUAJIOT, YMETh CMAr4aTh KOHQIUKTHBIE CUTYallUU;

M.30 pa3BepHyTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAaHUEM SI3BIKOBBIX
CPEIICTB;

M.31 moHMMAaTh W WHCIMOJNB30BATh MPEUMYIIECTBA KOMAHAHOW W WHIWBUAYaJTbHOU
paboThI;

M.33 npuHUMATH 11€JIU COBMECTHOM JIESITEIbHOCTH, OPTaHU30BBIBATh U KOOPJAMHUPOBATH
JNEUCTBUSA MO JOCTHMIKEHHUIO: COCTABJIATH IUIAH AEUCTBUM, PACHPENCIATh POJIU C YUYETOM
MHEHHI YYaCTHUKOB 0OCYKJIaTh pe3yJIbTaThl COBMECTHOUM paOOTHI;

M. 34 oueHuBaTh KayeCTBO CBOETr0 BKJIaJa M KaKJIOro yYaCTHUKAa KOMaH/Abl B OOLIUNA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

M 39 camocCTOSITENBHO COCTABIATH IUIAH PEIICHUs MPOOJIEMBbI C YYETOM HMEIOIINXCS
pPeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHHH;

M 40 naBaTh OLIEHKY HOBBIM CUTYalIHUsIM;

M 42 nenathb 0CO3HaHHBIA BBIOOP, ApryMEHTHUPOBATh €ro, OpaTb OTBETCTBEHHOCTH 3a
pelIcHuE;

M43 oneHuBaTh NPUOOPETEHHBIN OTIBIT;

npeoMemHmupiXx:
II.1 ymeHue onepupoBaTh NOHATUSMH: OINpPEAECICHUE, aKCMOMA, TEOpPEMa, CIEICTBUE,
CBOICTBO, TMpHU3HAK, JOKa3aTelIbCTBO, PAaBHOCUJIbHBIE (POPMYIMPOBKH;, yMEHHE
dbopMynrpoBaTh 0OpaTHOE U MPOTUBOTION0KHOE YTBEPKACHHUE, TPUBOIUTD IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOIb30BATh METOJ MAaTEMaTUYECKOW WHIAYKLUHWH;, MPOBOAUTH
NOKa3aTelbHbIE PACCYKIECHHMS TMpPU PEIICHUU 3aJa4d, OLEHUBATh JIOTUYECKYIO
MIPaBUIIBHOCTh PACCYKICHUM;

[1.2 ymeHue omnepupoBaTh MOHSATHSMHU: MHOXXECTBO, IOJMHOXKECTBO, OIEPAIMH HAJ
MHOXKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOYKECTBCHHBIM —ammapar Jis
OTMHMCAaHMsI PEaTbHBIX MPOIECCOB U SBJICHUI MPHU PEIICHUH 33]1a4, B TOM YHCJIE U3 IPYTUX
y4eOHBIX MTPEAMETOB;

[1.3 ymenue omepupoBaTh MOHATHAMU: Tpad, CBsI3HBIN rpad, AepeBo, UKI, Tpad Ha
IUIOCKOCTH;, YMEHHE 3aJaBaTbh M ONUCHIBaTh Trpadbl pPa3IMdHBIMU CIIOCO0aMH;
MCIIOJIb30BaTh Tpadbl U PEIICHUH 3a71aY;

[1.4 ymenue cBOOOAHO OMEPHPOBATH TMOHATHUSMH: COUYETAHWE, MEPECTAHOBKA, YHCIIO
COUCTAaHWH, YHCIO TEpPeCTaHOBOK; OwHOM HpIOTOHA; yMEHHUE  TPUMEHSTH
KOMOWHATOpHBIE (DAaKTHI ¥ PACCYKICHUS IS PEIICHHS 3a71a4;

I1.5 ymenue onepupoBaTh MOHIATUSIMU: HATypallbHOE YMCIIO, LEJI0€ YHCIIO, OCTATOK IO
MOJYJII0, PallMOHAIIBHOE YHUCJIO0, UPPALMOHAIBHOE YHUCJIO, MHOXKECTBA HATYpPAJIbHBIX,
LEJbIX, PalMOHANIBHBIX, JEUCTBUTEJIBHBIX YHCEN, YMEHUE HCMOJIb30BATh MPU3HAKU
JNEIUMOCTH, HAUMEHBIIHNI OOIIUNA NenuTeab U Haubobllee olliee KpaTHoe, aaropuTM
EBknupa npu peiieHun 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMUA CUCTEMaMU
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CUHCIICHUS,;

1.6 ymenue cBOOOIHO ONIepUPOBATH MOHATUAMU: CTETICHb C IEJIBIM TTOKa3aTeJIeM, KOPEHb
HAaTypaJIbHOM CTENEeHU, CTeNeHb C palMOHAJIbHBIM IIOKa3aTeleM, CTEeNeHb ¢
JEUCTBUTENILHBIM (BEIICCTBEHHBIM) MOKa3aTesieM, JiorapudM 4Yucia; CUHYC, KOCUHYC U
TAHT'€HC MPOU3BOJIBHOTO YKCTIA;

[1.7 ymeHue omnepupoBaTh MOHSATHIMU: TOXKJECTBO, TOXKIAECTBEHHOE NpeoOpa3oBaHuUeE,
YpaBHEHUE, HEPABEHCTBO, CHUCTEMAa YPAaBHEHUNM U HEPABEHCTB, PaBHOCUIIBHOCTH
YPAaBHEHUM, HEPABEHCTB U CHUCTEM; PAllMOHAIbHBIC, UPPALMOHAIBHBIC, II0KAa3aTEIbHBIC,
CTeNleHHbIE, JIOTapu(MHUUECKHe, TPUTOHOMETPUYECKUE YpPaBHEHHUs, HEPaBEHCTBA U
CHUCTEMBI; YMEHUE PELIaTh YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIOMOILBIO PA3IUYHBIX
IIPUEMOB; pellaThb ypaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IAapaMETPOM; IIPUMEHSATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI ISl PELICHNs] MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3
pa3IUYHbIX 00J1acTe HAYKH U peabHON KU3HH,

[1.8 ymenume onepupoBaTh NOHATHAMU: Tpaduk QyHkuMH, oOpaTHas QYHKIUA,
KOMMO3UIMs (QYHKIUW, JUHEHHas QYHKIUS, KBaApaThyHas (QYHKIMS, CTENeHHas
GyHKIMS C 1eNbIM [O0Ka3aTeleM, TPUTOHOMETpUuueckre (QyHKIUH, oOpaTHbIE
TPUTOHOMETpUYeCKHe (PYHKIINH, TTOKa3aTeNbHas U Jorapudmudeckas GyHKIIUU; yMEHUE
CTpouTh rpaduku GyHKIHIA; BHITOIHIATH MpeoOdpa3zoBaHus rpadukoB ¢ yHKINN;

1.9 ucnonb3oBaTh rpadUKu MPU U3YUEHUH MPOIECCOB U 3aBUCUMOCTEH, MIPH PEIICHUU
3alady U3 JAPYTUX YYeOHBIX NPEIMETOB U 3a7ad M3 peajbHOW >KU3HU; BBIPAXKATh
dbopMyamMu 3aBUCUMOCTH MEXIY BETUUMHAMU;

I1.10 ymeHue onepupoBaTh MOHATUAMHU: YCTHOCTh (DYHKIIMH, TICPUOAUIHOCTD (DYHKIIHH,
OTPaHUYCHHOCTh  (YHKIMH, MOHOTOHHOCTh (DYHKIIUH, OSKCTpeMyM (YHKIIHH,
HauOOJIbIICe U HaUMEHBIICE 3HAYCHHE (YHKIIMU Ha MPOMEKYTKE; YMECHHUE MPOBOIUTH
uccieaoBanre pyHKINN;

I1.11 ymeHue Mcroab30BaTh CBOMCTBA M Tpaduku GyHKIMA IS PEIICHUS ypaBHEHUM,
HEPABEHCTB M 3a/lad C TMapamMeTpaMH; H300pakaTb Ha KOOPAMHATHOW TUIOCKOCTHU
MHOJKECTBA PELICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM;

[1.L12 ymenwe CBOOOJHO  ONEpPUPOBATh  MOHATHUAMH:  IOCJIEIOBATEIHLHOCTD,
apu@MeTHIecKasi MpOTrpeccus, reOMeTpuUIecKas mporpeccusi, 06CKOHEUHO yObIBatOIIas
reoMeTpuYecKas MpOrpecchsi; YMEHHUE 3ajJlaBaTh MOCIEI0BATEIbHOCTA, B TOM YHCIIE C
MTOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

I[1.13 ymenue onepupoBaTh MOHATUSIMH: HETIPEPHIBHOCTH () YHKIIMH, aCUMIITOTHI rpaduka
dbyHKIIMU, TIepBasi ¥ BTOpask MPOU3BOAHAS (PYHKIIMH, T€OMETPUUECKHA U (DU3UIECKUN
CMBICJ TIPOW3BOJHOM, IMEpBOOOpa3Hasi, OMpPENEICHHbIA HHTErpaj; YMEHHE HaXOAUTh
acUMNTOTHl Tpaduka (QYHKIIMU; YMEHHE BBIYUCISATH TPOU3BOJHBIE CYMMEI,
MIPOU3BEICHUS, YACTHOTO M KOMIO3ULIUK (DYHKIMNA, HAXOJIUTh YPABHEHHE KACaTEIIbHOM K

rpaduky yHKIHH;

[1.14 ymeHue WuCHOIB30BATh TMPOMZBOAHYIO [JI HCCIeIOBaHUA (QYHKIHUM, I
HaXOXJCHHUS HAWIY4IlIero peHieHus B TMPUKIAAHBIX, B TOM YHCJIE COIHUAIBHO-
SKOHOMHUYECKUX M (U3WYECKUX 3ajJadax, JJIsg OINpEeJeNICHUS CKOPOCTH M YCKOPEHHUS;
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HaXOJUTh IUIOMAAN U 00BeMbl (UTYp C MOMOUIBIO MHTErpajia; MNPUBOAUTH MPUMEPHI
MaTeMaTUYeCKOTro MOJIECIMPOBAHUS C TOMOUIBIO U PepeHInaIbHbIX YPaBHEHUM;

I1.15 ymeHuwe onepupoBaTh TNOHATHUSAMHU: KOMIUIEKCHOE YHCIIO, COIPSKECHHBIC
KOMIUIEKCHBIE YHClia, MOAYJIb W apryMEHT KOMIUIEKCHOTO YHcia, (opMa 3amucu
KOMIUICKCHBIX 4Yucen (reoMeTpuyeckasi, TPUTOHOMETpHYECKas U ajrebpanyeckas,);
YMETh IPOU3BOIUTH apU(PMETHUECKUE JEHCTBUSI ¢ KOMIUIEKCHBIMU YUCJIAMU; TPUBOAUTH
MIPUMEPHI UCIIOJIb30BaHUSI KOMIUIEKCHBIX YHCEIT;

[1.L16 ymeHue omnepupoBaTh NOHATHSAMU: CpelHee apudmeTHueckoe, MeaAuaHa,
HauOoJbIIee U HAaUMEHbIIIee 3HAYEHUS, pa3Max, IUCIEePCHUsi, CTAHIAPTHOE OTKJIOHEHUE
JUTSL ONTMCAHUs YHCIIOBBIX JaHHBIX; YMEHHE UCCIE0BaTh CTATUCTUYECKUE JaHHbIE, B TOM
qyclie ¢ MPUMEHEHHEM IpaQUUYeCKUX METOJOB U AJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCJIEIOBaTh COBMECTHBIE HAOJIIOIEHUsSI C TMOMONIbIO JUarpaMM pacCceuMBaHUS M
JIMHEMHOM pEerpeccuy;

[1.17 yMeHHWe HaXOIWUTh BEPOATHOCTH COOBITUH C HCIIOIB30BAHUEM TIpapUUECKUX
METOJOB; TPUMEHSATh JUIs pelieHus 3amaad (GOpMyJbl CIOKEHUST U yYMHOXCHUS
BEpOSTHOCTEH, (POpMYITy TOJHOW BEepOsATHOCTH, popmyny bepHyiu, koMOMHATOPHBIC
bakThl U POpPMYIIBI; OIICHUBATH BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHUE OTIEPUPOBATH
MOHATUSIMU: ClIydailHas BEJIMYMHA, PACIPEICIICHUE BEPOSITHOCTEH, MATEMAaTHUYECKOE
OKUJAaHUE, JUCIEPCHs W CTaHJApPTHOE OTKJIOHEHHE CIy4ailHOW BEJIIMYWHBI, (QYHKIUU
pacnpenesneHrss Y IUIOTHOCTM PaBHOMEPHOrO, II0Ka3aTEJIbHOIO U HOPMAJIBHOIO
pacrpenesieHuid; yMEHHE MCIIOIb30BaTh CBOMCTBA M3YYEHHBIX PpACHPEHCICHUN IS
pElIeHHs 3a/1a4; 3HAKOMCTBO C MOHATUSMU 3aKOH OOJIBIINUX YUCEN, METObI BEIOOPOYHBIX
UCCJIEIOBAaHUN; YMEHUE MPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIUX YHUCEN B
IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

[1.18 ymenue omepupoBaTh MOHATHSAMHU: TOYKA, MpsAMasi, IIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKUHU YroJl, IBYTPAHHBIN YroJl, TPEXTPAHHBIN YTOJl, IEPECEKAIOIINECS,
napajuieJIbHbIE U CKPELIMBAIOIIUECS MPSMbIE, ApaIEIbBHOCTh U NMEPIEHIUKYISIPHOCTD
OPSIMBIX U TUIOCKOCTEH, YroJl MEXAY MPSAMBIMH, YTOJd MEXIY NPSIMON U IJIOCKOCTHIO,
YIOJ MEXIYy IUIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh MpU PEUICHUU 3aJa4 HU3yYCHHbIC
dakTbl W TEOpeMbl IUTAHUMETPUU; YMEHHE OIICHHBATh pa3Mepbl OOBEKTOB B
OKpYKalOUIEM MHUpPE; YMEHHE ONEpUpPOBATh MOHITUSMH: MHOTOTPAHHHUK, CEYCHHUE
MHOTOTpaHHUKA, TPABWIBHBIA MHOTOTPAHHUK, TMpU3Ma, NHUpaMmuaa, Qurypa u
MOBEPXHOCTh BpAIllEHUs, IIWIMHIP, KOHYC, Imap, cdepa, pa3BepTKa IOBEPXHOCTH,
CEYeHUs1 KOHyca W UWJIMHJpa, NapajielibHble OCM WM OCHOBAHUIO, CEUECHHS IIapa,
IJIOCKOCTh, Kacaromiasicsi chepsl, NUIUHApPA, KOHYCAa; YMEHHE CTPOWTHh CEUCHHUE
MHOT'OTPaHHUKA; YMEHUE M300pakaTh MHOTOIPAHHUKHA U MOBEPXHOCTH BpAILECHUS, UX
CEUYEHUS B TOM YHCIIE€ C MOMOIIBIO AJEKTPOHHBIX CPEJICTB; YMEHUE MPUMEHSITh CBOMCTBA
T€OMETPUIECKUX (UTYpP, CAMOCTOATEIHHO (DOPMYTHUPOBATH OMpPENEICHUS H3ydaeMbIX
¢uryp, BBIIBHTaTh THUMOTE3bI O CBOMCTBAX W MpPH3HAKAX T'€OMETPUYECKHX (HUTYD,
000CHOBBIBATh WJIHM ONPOBEPraTh UX; YMEHHE MPOBOJIUTH KiaccUPUKALMIO QUTYyp MO
Pa3JIMYHBIM MIPU3HAKAM, BBIMOJHATH HEOOXOUMBbIE JOTOJHUTEIbHbBIE TIOCTPOCHNUS;

I1.19 ymenue cBOOOAHO ONEpUPOBATH MOHATUSAMMU: IUIOMIA/b (PUTYPBI, 00beM (DUTYPBHI,
BEJIMYMHA YIJIa, PACCTOSHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY MHPSIMBIMU,
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PACCTOSTHHE MEXKTY TUIOCKOCTSAMH, TIOMAAL Chephl, TIOMAah TOBEPXHOCTH MHPAMHU/IHI,
MPU3MBI, TWJINHAPA, KOHYCA, 11apa; YMEHUE HAXOAUTh OTHOIICHUE 00BEMOB MOJOOHBIX
buryp;

I1.20 ymeHue oniepupoBaTh MOHITHUAMU: IBM)KCHHE, TTApAJIICIIBHBIN TEPEHOC, CHMMETPHS
Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHus MOA0OUS, MOJO0OHBIC
GUrypsl B IpOCTPaHCTBE; YMEHUE PACIlO3HABATh PaBHBIC M MOJOOHBIC (UTYPHI, B TOM
quclie B MPHUPOJE, UCKYCCTBE, apXUTCKTYPE; YMEHHUE HCIIOIh30BATh T'€OMETPHUUCCKUE
OTHOIIICHUS;, HAXOAUTh T€OMETPHUSCKUE BEIMUNHBI (JIJIMHA, YTOJI, TUIOMAh, 00HEM) TIPH
pEIICHNH 3a7a49 U3 APYTUX YUCOHBIX MPEIMETOB U U3 PCATbHON KU3HU;

I1.21 YMCHUC CBO6OIIHO OIICPUPOBATH MOHATUAMU . IIPAMOYTOJIbHAA CUCTCMA KOOPAUHAT,
BCKTOP, KOOPAHWHATHI TOYKH, KOOPAWHATBI BCKTOpPA, CyMMad BCKTOPOB, IPOU3BCIACHUC
BCKTOpPa HaA YHCIIO, pPA3JIOKCHUC BCKTOpa II0 6a31x1cy, CKAJIPHOC TIPOU3BCICHUC,
BCKTOPHOC IMPOU3BECACHUC, YI'OJI MCKAY BEKTOPaMU, YMCHHUEC UCITI0JIB30BATh BeKTOpHBIﬁ u
KOOpIII/IHaTHBIﬁ MCTOA AJIA PCIICHUA TCOMCTPUYICCKUX 3a/1a9 U 3ald4 U3 IPYTUX yqe6HBIX
npeaAMETOB,; OIICPHUPOBATH IOHATHUAMMU: MAaTpUIA 2x2 mn 3X3, OIIPCACINUTCIIb MATPHUIIHLI,
I‘GOMGTpI/IIIGCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA,

I1.22 YMCHHUC MOJACIINPOBATL PCAJIBHBIC CUTYydllUU HA A3BIKC MATCMATUKH, COCTABJIATDH
BBIPAXCHUS, YPABHCHUA, HCPABCHCTBA U UX CUCTCMBI 110 YCIIOBHUIO 3a/la4r, UCCIICAOBATDH
IMOCTPOCHHBLIC MOJICIIN C HMCIIOJb30BAHHUCM aIlllapaTta aﬂre6p1>1, HHTCPIIPETUPOBATH
HOqueHHBIﬁ PE3YIbTAT, CTPOUTH MAaTEMaTHYCCKHC MOACIIN C ITOMOIIIBIO
IrCOMCTPHUICCKUX MOHATHHI U BCJIMYWH, pCIIATh CBA3aAHHBIC C HUMHU ITPAKTHYCCKUC 3a1a49HU,
COCTABJITh BCPOATHOCTHYIO MOJICIIb WM HHTCPIIPECTUPOBATDH HOHY‘ICHHLIﬁ PE3YJIbTAT,
peuiaTb HNPUKIIAAHBIC 3aJa4ud CPCACTBAMH MATCMATHYCCKOI'O aHaln3d, B TOM YHCIIC
COIIMAJIBHO-OKOHOMHWYCCKOI'O 1 (1)I/I3I/ILI€CKOI‘O XapaKTepa,

[1.23 ymenue BBIOMpaTh TOAXOIAIINNA W3YYCHHBIM METOJM JJIsd PEIICHHs 3aj]lauu;
NOHMMAaHHE 3HAYMMOCTA MATEMAaTUKU B H3YYCHUH MPHUPOAHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHUW; YMEHUE paClO3HaBaTh NPOSBICHUE 3aKOHOB MAaTeMaTUKH B
UCKYCCTBE, YMEHUE NPUBOAUTH MPUMEPHl MATEMATUUYECKUX OTKPBITUA POCCHUMCKON M
MHPOBOM MaT€MaTHYECKON HAYKH.
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5. COAEPKAHHUE YYEBHOI'O IIPEJIMETA

HaumenoBanue Conepmafme yqeﬁﬂoro MaTrepuajia u q)OprI opranmsanum
pa3aejioB U TEM JACATCJIBbHOCTH oﬁyqamumxcsl

Paznen 1. Anredpa u Hayas1a aHaJIU3a

Tema 1. Harypanbaeie u unenble uucna. [llpumenenue npusHakos
Yucna n denumocmu yenwvix yucer, HOH u HOK, ocmamxos no mooymio,
BBEITHCJICHHUA aneopumma Eexnuda ons pewenus 3a0a4 8 Yeablx YUCLAX.

Pammonaneabie ynciia. OOBIKHOBEHHBIC U JACCATUYHBIC JTPOOH,
MPOLIEHTHI, OECKOHEYHBIE TIepruoAnYecKue Apoou. [Ipumenenue opobeti
U NPOYEHmMoe OJisl peueHUsi NPUKIAOHBIX 3a0a U3 PA3IUYHbIX OMpPacietl
3HAHUU U PealbHOU HCUZHU.

JencTBurenpHble YMcia. PallmoHaIbHBIE U HMPPALMOHAIBHBIC
ypciaa. ApupMeTuyecKkue omnepauuu C JAeHCTBUTEIbHBIMU YHCIIAMHU.
Monynp AeHCTBUTENBHOTO 4YHcia M ero cpoiictBa. [IpubnmxénHbie
BBIYMCIICHMS, NIpaBWiIa OKPYIJICHUs, MPUKUJIKA U OLICHKA pe3yJybTara
BBIYMCIICHUN.

KommnekcHble yncna. Anredpanyeckas U TPUTOHOMETpUYECKast
(GbOopMBI 3aMCHU KOMIUIEKCHOTO 4Hnciia. ApupMeTHYECKHue Omnepaluy C
KOMIUJIEKCHBIMH 4uciiaMu. M300pakeHue KOMIUJIEKCHBIX YHCel Ha
KOOPAWHATHOW TUIOCKOCTH. Popmyna Myaepa. Kopuu n-ou cmenenu
U3 Kommiekchoz2o uucaa. Ilpumenenue KomnaieKcHuIX uwucen OJs
peutenus GuU3UYeCKUX U 2eoMempuieckux 3a0au.

Crenmesb ¢ LeNbIM  OOKazateneM. bunom  Hwvromowna.
Hcnonvzosanue nooxoosweti hopmol 3anucu 0eticmeumenbHuviX Yucel
015l peuleHusi NPaKmu4eckux 3a0ad u npeocmasieHusi OAHHbIX.

Apudmernyeckuii KOpEeHb HATypaJIbHOM CTENEHU H  €ro
CBOMCTBA.

Crenenp ¢ pallMOHAJIbHBIM I10KAa3aTCJICM H eé CBOI\/'ICTBa;
CTCIICHBC I[eﬁCTBHTeHBHBIM IIO0Ka3aTCJICM.

Jlorapudm uwmcna. CoiictBa Jorapudma. JlecsaTuaaeie u
HaTypajbHbIE JIOTApU(PMBI.

IIpakTnueckas padora. [[eiicTBus ¢ mpuOIMKEHHBIMHU BEIIMYUHAMHU
IIpakTHyeckas padora. /elicTBUS HaJ KOMIUIEKCHBIMH YHCIaMU
IIpakTuyeckas padora. J[eiicTBUS CO CTENECHIMU

IIpakTuyeckas padora. J[eiicTBUS C KOPHAMU

IIpakTnuyeckas padora. OnpeneneHue gorapudma

IIpakTuueckas padora. CpoiictBa norapudmosn. Ilepexon k HOBoMy

OCHOBAHMIO
Tema 2. ToxxzecTBa M TOXIECTBEHHBbIE NpPeoOpa3oBaHMs. YpaBHEHUE,
Ypasuenus u KOPEHb YypaBHEHMs. PaBHOCUIBHBIE YypaBHEHHUs W ypaBHEHUs-
HEPaBEHCTBA cinencteus. HepaBeHCTBO, pellleHME HEpPaBEHCTBA.

OCHOBHBIE METOJIbI PEILIEHUS LIEJIbIX U JIPOOHO-palMOHAIbHbIX
YpaBHEHUW M HEPABEHCTB. MHozounenbl om OOHOU NepemMeHHOI.
llenenue mHocounena na mHo2ounen ¢ ocmamxom. Teopema besy.
Mmuocounensl ¢ yenvimu kodgppuyuenmamu. Teopema Buera.
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[IpeoOpa3oBaHusi  YUCIOBBIX  BBIPAXKEHUH, COAEpIKaLIUX
CTEIICHU U KOPHH.

HppaunonaneHble ypaBHeHHs. OCHOBHBIE METOABI PELICHUS
HUPPALMOHAIBHBIX YPaBHEHUM.

[Toka3zaTenpHble ypaBHeHUs. (OCHOBHBIE METOJbl PpELICHUS
II0Ka3aTEJIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BbIpaXKXEHUN, COJAEpKAIIUX JOTapU(PMBbI.
Jlorapudmuyeckue ypaBHeHUs. (OCHOBHBIE METONBI  PEIICHHS
Jorapu(MUIECKUX YpaBHEHHIH.

Pemienue cucrem JIMHEHHBIX YpaBHEHHU. Marpuna CUCTEMBI
JMHENHBIX ypaBHeHUU. Onpenenurtens MaTtpuipl 2 X 2 u 3 X 3, ero
F€OMETPUYECKUII CMBICII M CBOICTBA; BBIYMCIICEHHE €ro 3Ha4yeHWH,
NPUMEHEHUE OIpENeNUTENs] JJIsl PEelIeHUsT CUCTEMbl JIMHEHHBIX
ypaBHeHUN. Peuienue npuxkiaouvix 3a0ay ¢ HOMOWDBIO CUCHIEMbL
JUHelnblX ypasuenuu. Hccneoosanue nocmpoeHHoOu Mooeau ¢
HOMOWbIO Mampuy u onpeoenumenei.

CucremMa HW CcO080KYNHOCMb YpPaBHEHHMII U  HEpPaBEHCTB.
PaBHOCHIIBHBIE CHCTEMBI U CHUCTEMBI-CIEACTBUS. PaBHOCHIIbHBIE
HEpaBEHCTBA.

OcHOBHBIE METO/IbI petieHus MOKa3aTeIbHBIX u
JorapuMUYECKUX HEPABEHCTB.

OcCHOBHBIE METObl PEILICHHUS HPPALUOHAIBHBIX HEPABEHCTB.
OcHOBHBIE ~ METOABI  pEUIEHUS CUCTEM U  COBOKYNHOCMELll
palMOHAJIBHBIX, HppalOHaJIbHBIX, MMOKa3aTeJIbHbIX u
JorapupMUUYECKUX YpaBHEHHUIA.

Vpaenenus, mnepasencmea u cucmemvr ¢ napamempamu.
Ilpumenenue ypaeneuuil, cucmem U HEPABEHCME K pPEULeHUIO
mamemamudeckux 3a0a4 U 3a0ay u3 paziuyHblx obdiacmeli HAyKU U
PeanvHol AHCU3HU, UHmMepnpemayus NoJly4eHHbIX pe3)ibmamos.

Tlocmpoenue  mamemamuueckux  mooenel  pearbHOU
cumyayuu ¢ NnomMowpplo ypasHeHuil u HepaeeHcms. Illpumenenue
VPABHEHUUl U HepageHCmM8 K PeuleHUr0 Mamemamuieckux 3a0ad u
3a0ay u3 pasiuyHsbix odnacmel HaAyKu U peaibHOU HCUSHU.

IIpakTuueckas padora. PemeHue panMoHaNBHBIX U JIPOOHO-
palMOHaIbHBIX YPAaBHEHUN

IIpakTHyeckas padora. Pemenre nppauoHalIbHBIX YPaBHEHUI
IIpakTHyeckas padora. PenieHre noka3zareabHbIX YpaBHEHUI
IIpakTuyeckas padora. Penienue norapupMuuecKux ypaBHeHUN
IIpakTnueckas pabora. PemeHune cucrteM ypaBHEHUH METOIOM
MIOJCTAHOBKHU U CJIOXKEHUs

IIpakTnueckas padGora. PemieHue cucTteM JIMHEHHBIX ypaBHEHUH
meTtozioM Kpamepa

IIpakTnyeckas padora. Pemenne pa3nu4HbIX BUIOB HEPAaBEHCTB
IIpakTuyeckas padora. ['papuueckoe pelIeHHE CHUCTEM YpaBHEHMH,
HEPABEHCTB U UX CUCTEM
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Tema 3.
DyHKUUM U rpaduku

OyHKUMs, crnocodsl 3amaHus (yHKIUU. B3auMHO oOpaTHBIC
¢byukauu. Komnoszunmst ¢pynkauii. I'paduk pyHKkuumn. DiiemMeHTapHbIe
npeobpaszoBanus rpadukoB GyHKIHIA.

OGnacTp onpeeneHus 1 MHOKECTBO 3HaUeHUH ¢pyHKkunn. Hymmn
¢byskuun. [IpoMexyTKu 3HAKOMOCTOSHCTBA. YUETHBIE M HEYETHBIC
bynkuun. Ilepuoamdeckue ¢yHKnuu. [IpomMeKyTKH MOHOTOHHOCTH
¢byskuuu. MakcuMymbl U MUHUMYMBI (yHKIud. HawuOonbpinee wu
HaWMEHbIIIee 3HAYCHHS (DYHKIIUHM HA TPOMEKYTKE.

JluneiiHasi, KBajgpaTW4yHass W JpOOHO-IMHEWHas (QYHKIUU.
DJIEMEHTapHOE MCCIIEI0BAHUE U MOCTPOCHUE UX IPa(UKOB.

CreneHnast GyHKIIUSI C HATypaJIbHBIM U LI€JIbIM ITOKa3areneM. E€
cBoiicTBa u rpaduk. CpoiictBa u rpaduk KOpHs N-OH CTENEHU Kak
(GyHKIMM 0OpaTHOM CTENEHM C HaTypalbHBIM I1OKAa3aTEJIEeM.

[TokaszaTenpHas u jgorapudmuyeckas GyHKINHU, UX CBOWCTBA U
rpapuxku. Hcnonp3oBanue rpapukoB (GYHKIUNA Il pelieHus
YPaBHECHUU.

DYHKYUOHATIbHBLE 3A8UCUMOCMU 8 PealbHblX npoyeccax u
aenernusx. I pagurku peanvHvlx 3a8ucumocmel.

I'padux komnosuyuu ¢yuxkyui. I'eomempuueckue o06pasvl
VpPaBHeHUll U HepageHCcme HA KOOPOUHAMHOU NIOCKOCHU.

Tpuronomerpuueckas OKPY>KHOCTb, ornpeeseHre
TPUTOHOMETPUYECKUX (QYHKIHMH uucioBoro aprymeHrta. CuHHYyC,
KOCHHYC, TaHT€HC, KOTAaHT€HC 4YHCIIOBOro aprymeHTa. OCHOBHBIE
TPUTOHOMETPUUYECKUE dbopmybI. [IpeobpazoBanue
TPUTOHOMETPUYCCKUX BBIPAKCHHH.

Tpuronomerpuueckue (¢GyHKIUH, UX CBOWCTBA U rpadukw.
ApKCHUHYC, apKKOCHMHYC M apKTaHIMeHC YHCJIOBOIO apryMeHTa.
Pemienve TpUroHOMETPUYECKUX yPAaBHEHUN.

Ot10Oop KOpHEW TPUTOHOMETPUUECKUX yPAaBHEHUM C MOMOIIBIO
TPUTOHOMETPUYECKOU OKPY>XHOCTU. PerieHne TpUTOHOMETPUUYECKUX
HEpPaBEHCTB.

I'paguueckue memoowr pewienus ypagHeHuil U HeEPABEHCMS.
I'paguueckue memoowt pewenus 3aoau ¢ napamempamu.

HUcnonvzosanue ecpagurxos ¢yuxkyuii 0ns  uUcci1e008aHUs
npoyeccos8 u 3a8UCUMOCMeEll, KOMOpble 803HUKAIOM NPU pPeuleHuu
3a0au u3 opyaux yueOHbIX npeoMemos U pPeanbHOL HCUSHU.

IIpakTuuyeckas padora. [IpeobpasoBanus rpagukoB
IIpakTnuyeckas padora. Pemenue nokasareapHbIX HEPAaBEHCTB
IIpakTuyeckas padora. Penenue norapupmMuuecKux HEpaBEHCTB
IIpakTnuyeckas padora. Paguannas mepa yria. 3aBUCHMOCTb MEKIY
CUHYCOM, KOCUHYCOM U TaHT'€HCOM OJHOTO U TOro Xke yria. ®opmyisl
crnoxxeHus. GopMyIsl JBOMHOIO yria

IIpakTHyeckas padora. Pemenue ypaBHeHuid COS X=4a, Sin X=a
IIpakTnueckas padora. Pemienne ypaBHeHMi tg X=a u Ipyrux
TPUTOHOMETPUYECKUX YPABHEHUM U HEPABEHCTB

16




Tema 4.

Hauagna
MaTeMaTH4YeCKOoro
aHaJIN3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aaHus
I0CJIEAOBATEIBHOCTEN. Merox ~ MareMaTM4ecKoM — MHIYKLMH.
MOHOTOHHBIE U OIpaHUYEHHBIE I10CIEI0BATEIbHOCTU. Hcmopus
B03HUKHOBEHUSL MAMEMAMUYeCK020 aHAIU3a KAK aHaiu3a 6eCKOHeuHo
Manvix.

Apudmernyeckas U reoMeTpuIecKkas nporpeccuu. beckoneuyHo
yObIBatomiasi reomerpuueckasi mnporpeccus. Cymma OeCKOHEYHO
yObIBaronield  reomerpuueckod  mnporpeccuu.  JIuHelHBIH U
AKCHOHEHIUAIBHBIN pocT. Uuncno e. Qopmyna croxchvlx npoyeHmos.
Hcnonvzoeanue npocpeccuu  Ons  peuwieHus  peaibHblX — 3a0ay
NPUKIAOHO20 Xapakmepa.

HenpepsiBHble (yHKIMEM U ux cBoicTBa. ToOYkHM paspbiBa.
Acumnrotsl rpadukoB ¢yHKIMM. CBONMCTBA (QYHKIMIT HENPEPBIBHBIX
Ha oOTpe3ke. MeToa UHTEpBAJIOB Uil PEIICHUS HEPaBEHCTB.
Ilpumenenue ceovicme Henpepvli8HbIX GYHKYUIL O peulenus 3a0ady.

IlepBas u BTOpass mnpousBoaHble (yHKIUU. OmnpeneneHue,
reOMETpUYECKUl U (PU3UYECKUN CMBICI MPOU3BOJHONU. YpaBHEHUE
KacaTeJlbHON K rpaduky (QyHKIHU.

[IpousBonHbIe 351eMeHTapHbIX QyHKIMH. [Ipon3BOoIHAS CyMMBI,
MPOM3BEIEHUS, YACTHOTO W KOMIO3ULINU (PYyHKIIMH.

[IpyuMeHeHHe TPOU3BOJHOM K HCCICHOBaHUIO (DYHKIIMA Ha
MOHOTOHHOCTh M O3KCTpeMyMbl. HaxokaeHue HauOOJbIIETO U
HaMMEHbIIEro 3Ha4YeHUU HENpepbIBHON (PYHKIIMU Ha OTpE3KeE.

[IpuMeHeHHe TPOU3BOMHOW JUISI HAXOXKACHUS HAWITYUIIero
pemieHuss B TPHUKIATHBIX 3ajadyax, I ONpeIeieHUsT CKOPOCTH H
YCKOPEHHsI TIpoliecca, 3aaHHoro (GopMysioi uim rpadgukoM.

[leppooOpa3Hasi, = OCHOBHOE  CBOWCTBO  IE€pBOOOpA3HBIX.
[TepBooOpa3ubie 3memeHTapHbiX GyHKuui. [IpaBuna HaxoXaeHUS
IIepBOOOPaA3HBIX.

HNurterpan. 'eomerpuyueckuii cMbICI UHTErpajia. BeraucieHue
ompeaenéHHoro uHrTerpaia no ¢gopmyne Heiorona — JleiiOuuma.

[IpumeHnenue MHTETrpaia i1 HAXOXKJICHUS TIOMIAIeH MIOCKUX
dburyp u 0o0bEMOB reOMETPUIECKUX TeIl.

Ilpumepor  pewenuil ouggepenyuanvuvix  ypagHeHull.
Mamemamuueckoe MOOerupo8anue peaibHblX NPOYECcos ¢ NOMOWBIO
oupgepenyuanbrvix ypasHeHuil.

IIpakTnuyeckas padora. MeTos MHTEpBAIOB

IIpakTnyeckas padora. Beruncienue npon3BOIHBIX

IIpakTuyeckas padora. Boruncienue npon3BoAHBIX CIOKHBIX (QyHKIMH
IIpakTnuyeckas padora. YpaBHeHMe KacaTelnbHONW. Beruncinenue BTopoit
IIPOU3BOAHOM

IIpakTnueckas padora. McciaenoBanue Ha MOHOTOHHOCTb U
JKCTPEMYMBI

IIpakTuyeckas padora. Hanbospiiee 1 HauMeHblee 3HaYCHNUE
(GyHKIMU Ha OTpe3Ke

IIpakTuuyeckas padora. Boruncnenue neppooOpa3Hbix. Beruucnenue
HEOIIPEACIIEHHOIO HHTErpajia
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IIpakTnuyeckas padora. BolunciieHue onpeieeHHOro HHTerpaia.
Brrancnenue miuomnaneit miaockux Guryp u o0beMoB Tell BpalleHus

Tema S. MHOXecTBO, oOlepaluy HajJ MHOXECTBAMU M HX CBOWCTBA.
Muoxecrsa u Huarpammer  Ditnepa —  Benna. [Ilpumenenue  meopemuko-
JIOTHKa MHOJCECMBEHHO20 annapama 05l ONUCAHUSL PEeabHbIX NPOYeccos U
AGNEHUl, NPU peueHuu 3a0ay U3 opyaux y4eoHvlx npeomemos.
Onpeoenenue, meopema, CEOUCMBO  MAMEMAMUUECKO20
obvexma, cieocmaue, O0OKA3amenbCmeo, PAGHOCUIbHbIE YDAGHEHUSL.
IIpakTnueckas padora. Onepauuu HaJ MHOXKECTBAMU
Pa3nen 2. 'eomerpus
Tema 6.

IIpsimble U MIIOCKOCTH
B IIPOCTPAHCTBE

OcHOBHBIE TOHATHS cCTEpeoMeTpur. Touka, npsimasi, III0CKOCTb,
npoctpancTBo. [loHAaTHE 00  aKCHMOMAaTUYECKOM  IMOCTPOEHHUU
CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUH U CIICJACTBUS U3 HUX.

BzaumHoe  pacmonokeHHMe ~ TPAMBIX B MPOCTPAHCTBE:
MepeceKaroluecs, MnapauielibHble M CKPEIIMBAIOIIHECs] MpsIMBbIE.
[Ipu3zHaku ckpemmBaromMxcsa OpsMbIX. [lapamiensHOCTh TPSAMBIX U
IUIOCKOCTEHN B IPOCTPAHCTBE: MapasjielIbHbIC MPSIMbIE B MPOCTPAHCTBE;
NapayIeIbHOCTh TPEX MPSIMBIX; MAPATIIEITBHOCTh MPSIMOU U TNIOCKOCTH.
[MapannenbHOE U IEHTPATBFHOE MPOCKTUPOBAHUE, N300paKeHUE PUTYP.
OcCHOBHBIE CBOMCTBa MapaJUICIILHOTO TPOSKTUpOBaHus. M300pakeHne
buryp B mNapajUyieNbHON TMPOEKIUU. YTIbl C COHANpaBJIeHHBIMU
CTOPOHAMH; YroJl MEXIy MPSIMBIMHU B IpOocTpaHCcTBe. [lapamnensHOCTh
IUIOCKOCTEM: TMapayieIbHbIE MJIOCKOCTH; CBOMCTBA MapaIeNIbHBIX
iockoctel. [Ipocrelimme npocTpaHCTBEHHBIE (PUTYPBI HA TNTOCKOCTH:
TeTpa’ap, NapajulesIeNUIIe]; IIOCTPOCHUE CEYEHUN.

[lepneHauKyISIPHOCTH psIMOU u IJIOCKOCTH:
MEepHEHINKYJISIPHbBIE MpsIMbIE B IIPOCTPAHCTBE, psiMble
MapaJulebHbIE W NEPHEHAUKYJISPHbIE K IJIOCKOCTH, IPU3HAK
MEPHEHINKYJISIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpEMa O IpAMOU
MEePHEHINKYJISIPHOW TIIIOCKOCTH. OPTOrOHAJIbHOE IPOECKTUPOBAHUE.
[leprienauKyasip M HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH,
pacctosiHue OT TPSMOM 10 TUIOCKOCTH, MPOEKIUs (QUTyphl Ha
IJIOCKOCTb. [leprieHAUKYIAPHOCTD IUIOCKOCTEM: MPU3HAK
MEepHEHINKYJSIPHOCTH  ABYX IUIocKkocted. Teopema o  Tpéx
MEepHEeHINKYJIsIpax. YTJbl B OPOCTPAHCTBE: YroJl MEXAY NpsSMOM U
IJIOCKOCTBIO; IBYTPAHHBIN YroOJl, JMHEHUHBIA yroj ABYTPAHHOIO yIJa.
Tpéxepannvii u muozocpanHnvle yenvl. (Ceoricmea NAOCKUX V2l08
MHo2oepannozo yena. Ceoticmea NiOCKUX U O08Y2DAHHBIX Y2l08
mpéxepannoco yena. Teopemvl KOCUHYCO8 U  CUHYCO8  OiA
mpéxepannoco yaua.

[TapannenbHOE U EHTPAJIBHOE IPOEKTUPOBAHUE, U300pasKeHHE
¢uryp. OproroHanbHoe npoekrupoanue. OCHOBHBIE CBOWCTBA
napajuieJIbHOro npoekTupoBaHus. M3o0paxenue Guryp B
napajuienbHou npoekuuu. [Ipocreiime npocTpaHcTBEHHBIE (UTYPBI
Ha IUIOCKOCTH: TETpa’Ap, NapajIeIeNUNe]; TOCTPOEHUE CEUYECHUM.
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IIpakTnuyeckas padbora. AKCHOMBI CTEPEOMETPUHU U CIIEJICTBUS U3
akcuoM. [TapamtensHoCTh npsiMbIX. [lapaenbHOCTE psAMON U
IIJIOCKOCTH

IIpakTnuyeckas padora. Peiienue 3a1a4 Ha IPUMEHEHUE TEOPEMBI O
TPEX MEePIEHIUKYIISIPAX

IIpakTnueckas paéora. M3o0paxkenue Guryp

Tema 7.
BekTopsl u
KOOpPAUHATHI B
NPOCTPAHCTBE

[lonATHA: BEKTOp B NIPOCTPAHCTBE; HYJIEBOM BEKTOp, IJIMHA
HEHYJIEBOTO BEKTOpAa; BEKTOPHI KOJIJIMHEApHBIE, COHAIPABJICHHBIE U
IIPOTUBOIIOJIOKHO HAIlPAaBJICHHbIE BEKTOpPHl. PaBEHCTBO BEKTOPOB.
JlelicTBUSI ¢ BEKTOpaMHU: CJIOKEHHE U BBIUMTAHUE BEKTOPOB; CyMMa
HECKOJIbKUX BEKTOPOB; YMHOXEHHE BeKkTopa Ha uucio. CoiicTBa
CJIOXXeHUsI BeKTopoB. CBOWCTBa YMHOXEHHMSI BEKTOpa Ha YMCIIO.
[TonsTre xkoMmuiaHapHble BEKTOpbl. [Ipu3HaK KOMIUJIaHApPHOCTH TPEX
BeKTOpoB. IIpaBuno napamnenenunena. Teopema 0O pas3IoKEHUU
BEKTOpa 10 TPEM HEKOMIUJIaHApHBIM BekTopaM. [IpsiMoyrosibHas
cucremMa KoopauHaT B mpoctpaHcTBe. KoopnuHaTel  BekTopa.
Pasnoxxenune Bekropa o 6a3ucy. CBsi3zb MEXIy KOOpIMHATAMH BEKTOPa
U KOOpAMHATAMH TOYEK. Yron Mexay BekTopamu. CkansipHoe
MPOU3BEJICHUE  BEKTOPOB. BexkmopHoe ymHOdCeHUue B8eKmopos.
Ceoticmea eekmopHo2o ymHodceHus. Koopounammuo-eexmopHbwiii
Memoo npu peuleHuy 2eoMempuyecKux 3a0ady.

IIpakTHyeckas padora. KoopauHaTsl BEKTOpa
IIpakTnyeckasi padora. CkasipHOE TPOU3BEICHUE BEKTOPOB
IIpakTnyeckasi padora. PaccrosHue Mexy 1ByMsi TOUKAMU

Tema 8.
MHoOrorpaHHMKH

Buabsl MHOrorpaHHUKOB; pa3BEépTka MHOrorpanHuka. [lpusma:
N-yrojpHasi Mpu3Ma; MpsiMasi U HAKJIOHHAasl MPU3MbI; OOKOBasi U
MOJIHAsi MOBEPXHOCTh mpu3Mbl. [lapannenenunen, NpsMOyTroOIbHbBIN
napajuielienuiie; M ero cBoucTBa. Kpamuatiwue nymu Ha
nosepxHocmu MHO202PAHHUKA. Teopema Dunepa.
Ilpocmpancmeennas meopema Ilughacopa. Ilupamuaa: N-yroiapHas
nupaMuja; rnpaBuibHas U yceu€HHas nupamuisl. CBoiicTBa pédep u
OOKOBBIX  rpaHel  mOpaBwiIbHON  muUpamunbl.  IIpaBuibHbIE
MHOTOTPpAaHHUKHU: MNpaBWIbHAsI NpU3Ma U OpaBUIbHAs MUPAMHIA;
MpaBUJIbHAsI TPEYrojbHas MUpaMUIa U MPaBUIIbHBIN TeTpadap; KyO.
[IpencraBnenrie ©O NOpPaBUIBHBIX  MHOTOTPAHHUKAX:  OKTadAp,
JTOAEKadAp U UKOCAdIP.

Cummempua 6 npocmparcmee. JDleMeHmMvl CUMMEMPUU
npasuibHLlx  MHoz2ocpanHukos.  Cummempus 6  NPAGUILHOM
MHO20CPAHHUKE:  CUMMEMpUs.  Nnapaiieienuneoaq, CuUMMempust
NPAGUNBLHBIX NPUZM, CUMMEMPUSL NPABUTLHOL NUPAMUObL.

Brruncnenue 31eMEeHTOB MHOTOTPAHHHUKOB: p&Opa, TUaroHaiu,
yrabl. Ilnomans OOKOBOW IMOBEPXHOCTH W TOJHOM IOBEPXHOCTH
OpsMOM  MpPU3MBI, IUIOLIAJb OCHOBaHMM, TeopemMa O OOKOBOM
MOBEPXHOCTH MNpsAMON mnpu3Mbl. [lmomaas OOKOBOI MOBEPXHOCTH U
ITIOBEPXHOCTH MPABUIIBHON ITUPAMUBI, TEOPEMA O IUIOIIAIN YCEUEHHON
MMUPaMU/IBI.

IlocTpoeHune ceueHnidi MHOTOTPAHHUKOB. MeTO/1bl TIOCTPOECHUS
CEUEHHUI: METOJl CIIEJIOB, Memoo GHYMPEHHe20 NPOEKMUPOBAHUs,
Memoo nepenoca cekyujell nioCcKOCmu.
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IIpakTnueckas padora. HaxoxaeHue 31eMEHTOB U IIOLIAAN
MIOBEPXHOCTH IIPU3MBI

IIpakTnueckas padora. HaxoxaeHue 31€eMEHTOB U IIOLIAAN
IIOBEPXHOCTH MTHUPaMU/IbI

IIpakTnueckas pabdora. [loctpoenue ceuenuii

Tema 9.
TeJsia BpameHus

[MouaTHs: UTUIMHAPHUYECKAss MOBEPXHOCTh, KOHUYECKAs
IIOBEPXHOCTb, chepuueckas IIOBEPXHOCTH, obOpa3zyronue
nopepxHocred. Teya BpameHus: MWIMHAP, KOHYC, YCEYEHHBIN
KOHYC, cepa, map. BzaumHoe pacrioioxxerane cepnl U INIOCKOCTH;
KacaTeJIbHasl IJIOCKOCTh K cdepe. M3o0pakeHne Ten BpalieHUsT HA
miockocTu. Pa3Béprka munuHapa u koHyca. Cummerpus cdepsl u
miapa.

O0bém. OcHoBHBIE cBOIicTBa 00bEMOB Tell. Teopema 06 00bEME
MPSIMOYTOJBFHOTO Tapajuiesienunena U cienactBus u3 He€. OO0bEM
NpsIMOM M HAKJIOHHOW NPHU3MbI, LMUJIWHAPA, NHUPAMUIBI U KOHYCA.
OO0BEM mapa U MIApOBOTO CETMEHTA.

KomOunauu Tenm BpallleHUss W MHOTOTpaHHUKOB. [lpu3ma,
BIIMCaHHAas B LWJIMHApP, ONMHUCAHHAs OKoyio nuiuHapa. Ilepeceuenue
cheps! u mapa c mrockocteio. Kacanue mapa u chepbl II0CKOCTBIO.
[lonsaTHe MHOTOTpaHHWKA, OIMCAHHOTO OKOJO cdeprl, cdepsl,
BIMCAaHHON B MHOTOTPaHHUK WJIM TEJIO BpalCHHUS.

[Lromaas MOBEPXHOCTH HMUJIWHApPA, KOHYCA, TJIOMAIb Chepbl
ueé yacTeu.

[Tonobue B mpoctpancTBe. OTHOIIEHHE O00BEMOB, TUIOMIAACH
MOBEPXHOCTEW mMOAO0OHBIX ¢uryp. [llpeobpaszosanue nooobdus,
eomomemusi. Pewenue 3a0au na naockocmu ¢ UCHONbL30GAHUEM
cmepeomempuyecKux mMemooos.

IIpakTnyeckass padora. HaxoxaeHue HJIEMEHTOB U  IUIOMIAAH
MOBEPXHOCTH IIUJIMHPA U KOHYCA

IIpakTnyeckass padora. HaxoxaeHue HJIEMEHTOB U  IUIOMIAAH
oBepXHOCTH 1mapa (cdeps)

IIpakTuyeckasi padora. BrrunciieHne 00BEMOB MHOTOTPAaHHHKOB U
KPYTJIBIX TEI

Tema 10. Jeuocenus npocmpancmea. Omobpadicenus. Jleudicenus u
JBu:keHns: B paserncmeo ¢ueyp. Obwue ceovicmea osudicenuil. Buovl osudcerutl.
NpocTpaHcTBe NapanienvHblli. NepeHoC, YEHMPAIbHASL CUMMEMpPUs, 3epPKANbHAS
cumMmempus, nogopom 6okpye npamou. Ilpeobpazosanus nooodus.
Ilpsmas u cghepa Diinepa.
Pa3nen 3. BepoSITHOCTH M CTATHCTHKA
Tema 11. bunapHblil ciaydaiiHBIi ONBIT (MCHBITAHUE), YCIIEX M HeyJaya.
KomOunaropuka HezaBucumble wucneiTanus. Cepusi HE3aBUCHMBIX HCIBITAHUW 110
nepBoro ycnexa. IlepecraHoBku u ¢akropuan. Yuciao coderaHuil.
Tpeyronbauk Ilackans. @opmyna Ounoma HeroToHa.
IIpakTnueckas padora. PasmenieHns u nepecTaHOBKU
IlpakTnueckas padora. Coueranusa. bunom Herotona
Tema 12.

DJIeMeHTBI TeOpHH
rpagos

I'pad, cBsasubIil rpad, mytn B rpade: nukisl U nenu. CTeneHb
(BaneHTHOCTB) BepuIMHBL. ['padrl Ha mockocTU. [lepeBbs.
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Tema 13.
CoObITHS,
BEPOATHOCTH

CiyvaiiHble SKCIIEpUMEHTHI (OMBITH) U CIy4YaliHbIE COOBITHS.
DneMeHTapHble CcOOBbITUS  (MCXOAbl). BeposiTHOCTH  clilydailHOro
coObITHs. brr30cTh 4acTOTBI M BEpOATHOCTH coObITHH. CirydaiiHbie
OTIBITHI C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU.

Oneparuu  HaJ COOBITHSMH: TIepecedeHre, OOBEAUHCHUE,
MIPOTUBOIIONIOKHBIE  coObITUs.  Jumarpammbl  Diinepa.  Dopmyna
CIIOKEHUSI BEPOSITHOCTEN

VYcinoBHasE BEPOATHOCTb. YMHOXKEHHE BEPOSITHOCTEU. [lepego
cnyyainoz2o skcnepumenma. Popmyna MoiHoN BeposiTHOcTU. Popmyna
baiteca. He3aBucumbie coObITHS.

Cepust He3aBUCUMBIX HcTibITanuil bepaymm. Crnyuaiinwiii 66160p
U3 KOHEUHOU COBOKYNHOCMU.

IIpakTnyeckas padora. Pemenne mpocTelmmx 3a/1a4d Ha onpenecHne
BEpOSTHOCTH cOOBITHI. PellleHne 3a1a4 Ha BEPOSITHOCTh CYMMBI U
MIPOU3BEICHUSI COOBITHIA

IIpakTnueckas padora. Breruncienue BeposiTHOCTEH COOBITUI TTIO
(dhopmynam noJiHOM BeposiTHOCTH, baiteca u bepHymiu

Tema 14.
Cayuaiinbie
BEJINYHHBI

CnyuaiiHas  BenuuuHa.  PacmpeneneHne  BEpOSITHOCTEH.
Huarpamma  pacnpenenenus.  Onepauuu  HaJ — CIy4YallHbIMU
BEINYNHAMH. bunapnas cyyanHas B8eIUYUHA. [Tpumepsnt
pacmnpeneneHuii, B TOM YHUCJIe TeOMETPUIECKOe U OMHOMHAITBLHOE.

Cosmecmnoe pacnpeoenenue O08yX CAVYAUHBIX — BEIUYUH.
Hezasucumvie cnyuaiinvie genuduHbl.

MaremaTnueckoe OXXKUIaHHUE clly4allHOM BEJINYUHBI
(pactipenenenus). [lpumepvl  npumeHeHuss  MamemamuideckKo2o
oxcuoanus (cmpaxosauue, nomepes). Mamemamuueckoe odxicuoanue
OuUHapHOU cIy4auHou eeaudunsvl. MaTeMaTHIeCKOe 0XKUIAHUE CYyMMBI
CIy4allHbIX BEJIMYMH. MaremaThuecKkoe OXXHJAAaHHE FeOMETPUUYECKOro
1 OMHOMMAIBHOTO paclpeeIeHUH.

Jlucriepcust U CTaHIAPTHOE OTKJIIOHCHHE CITyYaiHOW BEITUYHHBI
(pactipenenenust). Jucnepcus OuHapHOU  CAYHAUHOU  BEIUYUHDL.
MaremaTH4eckoe OXXHJIaHUE TPOM3BEICHUS W JUCIEPCUS CYMMBI
HE3aBHUCHUMBIX CIyYalHBIX BeNWYHMH. Jlucmepcus W CcTaHgapTHOE
OTKJIOHEHHWE OWHOMHUAJIBLHOTO  pacnpeneieHus. Jucmepcuss u
CTaHJAPTHOE OTKJIOHEHHE T€OMETPHYECKOTO paclpe/eiCHUs.

Henpepuisnvie cayuaiinvie genuuunvl. Ilpumepwvl. @ynkyus
NIOMHOCIU BEPOSIMHOCIU ~ PACHPeOeNeHUs. Pasnomepnoe
pacnpedenenue U e2o0 ceoucmea. 3adayu, npusodawue K
noxaszamenbHoMy — pacnpedenenuro.  3adauu,  npusoosiwue - K
HOpMAbHOMY pacnpeodeneruio. QYHKYuss NIOMHOCMU 8ePOSIMHOCTMU
HOKA3amelbHO20 pacnpeoenenus, GdyuKyus nIOMHOCIU
8EPOSIMHOCMU HOPMATILHO20 pacnpedenenusi. DyHKyus NIOmHoCmu u
CBOUCMBA HOPMATLHO2O0 PACNPEOeNeHUS.

IlocnedosamenbHocms  OOUHOUHBIX HE3ABUCUMBIX  COOBIMULL.
3aoauu, npueooswue Kk pacnpedenernuro Ilyaccona.

Kosapuayusa 0syx cnyuatinvix eenuuun. Kosgpguyuenm
aunelnol xoppenayuu. Coemecmuvle HAONOOEHUS O8YX BENUYUH.
Boibopounviii kosghpuyuenm xoppensayuu. Paznuuue medncoy iuHetiHou
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C6AA3bI0 U NPUYUHHO-CLEOCMBEHHOU ¢653bi0. Jlunelnas peepeccus,
MemoO HAUMEHbUIUX K8AOPAMO8.

IIpakTnueckas padora. Pemienue 3a1a4 Ha 3alKCh paclpeeeHus
JCB. Beruucnenue xapakrepuctuk ICB

IIpakTnueckas padora. Pemenue 3a1a4 Ha reOMETPUUECKOE U
OMHOMUAIBHOE PACIIPEAETICHUS

IIpakTnueckas padora. Pemenue 3a1a4 Ha reOMETPUUYECKOE U
OMHOMUAJIBLHOE PACIIPEAETICHUS

Tema 15.
IlousiTue o 3aKoHe
00JIBIINX YHCeJI

Hepasencmeo Uebvuuésa. Teopema UYebviwésa. Teopema
bepnynnu. 3axon 6onvuux uucen. Boioopounwsiii Mmemoo ucciedo8aHul.

Tema 16.
9J1eMeHTDI
MATEMATHYECKOH
CTATHCTHKH

I'enepanbHasi COBOKYNHOCTH M Cily4yaiiHas  BbIOOpKa.
3HAaKOMCTBO C BBLIOOPOYHBIMHU XapakTepucTukaMmu. OlieHKa CpeIHETo
U  JUCHEPCHM  TEeHEpPaJlbHOM  COBOKYMHOCTHM C  IIOMOIIBIO
BBIOOPOUYHBIX XapakTepucTUK. OIleHNBaHUE BEPOSTHOCTEN COOBITUI
10 BBIOOpKE.

Cmamucmuueckass  eunomesa. Illposepka  npocmetiuiux
2UNnome3 ¢ NOMOWDBIO CBOUCMSE U3VYEHHbIX PACHDeOeleHU.

IIpakTHyeckas padora. [locTpoeHre BapHaliMOHHOTO psAJia ¥ MOJUTOHA
4yacToT. Pacuer OTHOCUTENTBHBIX YacTOT

IpakTHyeckasi padora. Pacuer ynCIOBBIX XapaKTEPUCTHUK BHIOOPKH.
[TocTpoenue rucTorpaMMbl OTHOCUTENBHBIX YacTOT U Ipaduka
SMIUPHUUYECKON PYHKINU pacrpeaeaecHus

IIpakTuyeckasi padora. Pacuer 4MCIOBBIX XapaKTEPUCTHUK BHIOOPKH.
[TocTpoenue rucTorpaMMbl OTHOCUTENBHBIX YAaCTOT U rpaduka
SMIOUPHUUYECKON QYHKIHUU paclpeaeacHus
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6. TEMATHUYECKOE IINIAHUPOBAHMUE 110 YYEBHOMY IIPEJIMETY

° HaunmeHnoBanue pasjesi0B u TeM Beero | Jlekuus | Ilpakrnyeckue
n/n paboThbl
1. | Yucna v BIYMCIICHUS 22 6 16
2. | YpaBHEHHs M HEPAaBEHCTBA 20 4 16
3. | ®yaxun u rpaduku 22 6 16
4. | Havana maTteMaTHUYECKOTO aHaln3a 20 4 16
5. | MHOXecTBa M JIOTHKA 14 6 8
6. | IlpsMble U TNIOCKOCTH B TPOCTPAHCTBE 10 4 6
7. | BexTopbl U KOOpJIMHATBHl B NMPOCTPAHCTBE 12 4 8
8. | MHOTOrpaHHUKH 12 6 6
9. | Tena BpameHus 12 4 8
10. | JIBmxeHHs B MPOCTPAHCTBE 6 6 -
11. | KomOuHaTtopuka 10 4 6
12. | DnemenTsl TeOpHUU TpadoB 4 4 -
13. | CoObITHSI, BEPOSITHOCTH 12 4 8
14. | Cny4aiiHble BETMYUHBI 10 4 6
15. | IlonsiTre 0 3aKOHE OOJIBIIMX YHCEN 4 4 -
16. | DeMeHTHI MaTeMaTHYECKOW CTATUCTHKH 12 4 8
17. | Koncynpranus 8 - -
18. | Uroro 210 74 128

[Tpu peanuzanuu coaepkanus 00111e00pa3oBaTeIbHON yueOHOT0 MpeaMeTa

OVIIL.03.Y «Marematuka» B npeaenax ocsoenust OITOIT CITO na 6a3e 0oCHOBHOTO

oO1rero oOpa3oBaHus ¢ MOJIyYeHUEM cpeHero oomiero oopazoanus [1TICC3:

Bua yueOHo# padboThI

O0BeM B yacax

O61beM 00pa3oBaTe/IbHOW MPOrpaMMBbI 218
B TOM YHCJIe:

TeopeTHYecKoe 00yueHue 74
MPAKTUYECKHUE 3aHATUS 128

J'Ia60paTOpHI>IC 3aHATHUA

y‘IC6HHM IIJ1aHOM
HC IIPEAYCMOTPCHBI

KOHCYJIbTallH

8

CaMOCTOATCIIbHAsA pa60Ta

y4eOHBIM MJIAHOM
HE IIPEyCMOTPEHBI

IIpome:xxyTouyHas aTTrecTanus B ¢opMe JK3aMeHA

8
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7. YA EBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHHEYEHUE MNPOI'PAMMBI YYEBHOI'O ITIPEJMETA
7.1. Onucanue mamepuanbHO-mexHU1ecKoll 06a3vl, HEOOXOOUMOU 014
ocyuiecmeiienus 00pazo0eamenibHo20 npoyecca

HanMeHoOBaHHEe CIEHAJILHBIX OcHallIEHHOCTD CIelHAJIbLHBIX
Ne i/t NMoOMeIlleHU U moMelIeHu il AJ1s noMeleHu " noMeIlneHu IS
CaMOCTOSITeILHOM padoThI CaMOCTOSITEILHOH padoThI

Kabuner marematuueckux nucuurint; | 1.Jlocka yueOHas

ayIUTOPUS AJI TPYIIIOBBIX U 2.PabGouee MecTo mpenogaBaTesns
WHIUBUAYAJIbHBIX KOHCYIbTAlMM, Tekymero | 3.KommiekT yueOHo#l meOenu Ha 25 yer.
KOHTPOJISI U TPOMEKYTOYHOM aTTeCTalluu. 4.Harnsanasle nocoous
414056, 5.I1maxaTel TEMaTHYECKHE
1. AcTtpaxaHckasi 00J1acTb, 6.IlepeHoCHOM MyIbTUMEIUITHBIN
r. AcTpaxaHs, KOMIIJIEKT
p-H JIeHMHCKUH, 7.Kanpkynaropst — 25 mr.

yi. Tatumesa, 1. 18a,
atax 2, nomemenue Ne 10

[Tomemnienue a1 caMOCTOSITENBLHOM pabOTHI: 1. KommiekT yue6Ho# mebenu Ha 50 yer.
414056, 2. KommiekT yueOHO-HarIsTHBIX TTOCOOUH

AcTpaxaHckas 001acTh, 3. KoMnbrotepsl - 8 mT.

2 r AcTpaxaHb, 4. CtanmoHapHbIA MyJIbTUMEIUNHBII
p-H JIeHuHCKHIA, KOMILJIEKT
yin Tatumena, 1 18a, 5. Hoctyn K MH(pOpPMAITMOHHO-
2 atax, momemnieaue Ne 7 TEJIEKOMMYHHUKAIMOHHOU ceTH
«HTepuer»

7.2. Pekomenoyemasn numepamypa (u3 gpeoepanvnozo nepeyns)
@) OCHOGHaA yyeOHaA Tumepamypa:

1. Anmumos III.A., Konsarun FO.M., Tkauera M.B. u ap. MaremaTtuka: anreopa u
Hayajga MaTEMaTHYECKOTO aHaju3a, reoMeTpus. Ailredpa ¥ Hadajla MaTeMaTHYCCKOIO

aHamm3a. 10—11 kmaccer (0a30BbIid M yriryOJieHHBIH ypoBHH). — M., 2024. — 464c. -
ISBN: 978-5-09-118682-6.

2. Atanacsu JI.C., byty3oB B.®., Kanomues C.b. u ap. MaTtematuka: anrebpa u

Hayajla MareMatudeckoro ananusa. ['eomerpus. ['eomerpus (6a30BbIi U yrayOIeHHBIN
ypoBHH). 10—1 1kmaccel. — M., 2024. — 288c. - ISBN: 978-5-09-120159-8.

0) OonoaHumenbHaA yUeOHAA Tumepamypa:

1. AnexcannpoB, A.J[. Maremaruka: anreOpa M Havalla MaTEMaTHUYE€CKOrO
aHanuza, reometpusi. I'eomerpusi. 10-11 knaccwl: yueOnuk / A.J[. Anexkcannapos, JLLA.
Bepuep, B.W. Peikuk. — M.: U3patenscTBo «lIpocsemenuey, 2020. — 257 ¢. — ISBN:
978-5-09-062551-7 / - TekcT: HEMOCPEACTBEHHBIH

2. Mopakosuy, A.I'. AnreOpa u Hauana maTemaTuyeckoro anainuza. 10 kiacc: B 2
9. U. 1. YueOHuk myisg ydammxcsi o01ieo0pa3oBaTeibHbIX YUpPEKICHUN (MTPOPUIbHBIN
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ypoBeHb) / A.I'. Mopakosuy, I1.B. Cemenos. - M.: Muemo3una, 2020. - 457 c. — ISBN:
978-5-346-01200-9 / - TekcT: HEMOCPEICTBEHHBIH

3. Mopakosuu, A.I'. AnreOpa 1 Hayana MaTemMaTu4yeckoro anainusa. 11 kiacc: B 2
q. Y. 1. YueOHuK 15 ydamuxcsi oOuieoOpa3oBaTENbHbIX YUPEKIACHUN (MPOPUIBHBIN
ypoBeHs) / A.I'. Mopakosuy, I1.B. Cemenos. - M.: Maemo3una, 2020. - 351 ¢. — ISBN
978-5-346-03199-4/ - TekcT: HEMOCPEACTBEHHBIM

4. Mopakosuy, A.I'. AnreOpa 1 Hauana maTemaTuyeckoro anaiauza. 10 kiacc: B 2
4. Y. 2. 3ajayHuK A5 ydamuxcsi 0011eo0pa3oBaTeNibHbIX yUpexaeHUN (MpoduabHbIN
ypoBeHs) / A.I'. Mopakosuy, JI.O. [enuiena, JI.LW. 3BaBuu [u ap.] - M.: MHemo3uHa,
2020. - 336 c¢. — ISBN: 978-5-346-01202-3/ - Tekct: HemmOCpeICTBEHHBIH

5. Mopakosuu, A.I'. AnreOpa 1 Hayana MmaTemMaTudeckoro anainusa. 11 kiacc: B 2
y. Y. 2. 3ajayHuK A5 ydamuxcsi 0011eo0pa3oBaTeNibHbIX yUpExKACHUH (MPOopUIbHBIHI
ypoBeHs) / A.I'. Mopakosuy, JI.O. Jlenumena, JI.WU. 3BaBuy [u ap.],- M. : MHemMo3uHa,
2020. - 137 c¢. — ISBN: 978-5-346-02411-8/ - Tekct: HemmoCpeACTBEHHBIH

6. boromonoB H. B. Ilpaktuueckue 3anstussi mo maremaruke B 2 4. Yactp 1:
yueOHoe nocobue TUTS CPEIHETO po¢eCCUOHATIEHOTO obpaszoBanus /
H. B. boromonoB. — 11-e u3n., nepepab. u mon. — MockBa: UznarensctBo HOpaiir,
2021. — 326 c. — (Ilpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-08799-4. —
Tekcr: anextponnsiit / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/470650

7. boromonoB H. B. IlpakTuueckue 3aHsATHS MO MaremaTuke B 2 4. Yactp 2:
yaeOHoe nocobwue TUTS CpEIHETO po¢eCCUOHATIEHOTO obpaszoBanus /
H. B. boromonoB. — 11-e u3n., nepepab. u mon. — MockBa: UzmarensctBo HOpaiiT,
2021. — 251 c. — (Ilpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-08803-8. —
Texct: anextponnsiii / DBC Kpaii [caiit]. — URL: https://urait.ru/bcode/470651

8. Marematuka B OTKpBITOM KOJUIEIKE [DIEKTPOHHBIN pecypc]| Pexum nocryna:
http://www.mathematics.ru

9. lunaues, B. C. Hauana Beicuieit Mmatematuku : yuyeOHoe mocobue / B. C.
[umaueB. — 5-¢ uzg., crep. — Cankr-IleTepOypr: Jlans, 2021. — 384 c. — ISBN 978-

5-8114-1476-5. — TekcT: 251eKTpOoHHBIN // JIaHb: 3JIEKTPOHHO-OMOIMOTEYHAST CUCTEMA.
— URL: https://e.lanbook.com/book/169483. — Pexum noctyma: s aBTOPHS3.
MIOJIb30BATEIICH.

8) nepeueHb yueOH0-MemoouuecKozo obecneyeHun:

1. Meroguyeckoe mocoOMe MO TEOPUU BEPOSTHOCTEM U MAaTEMaTUYECKOU
cratuctuke. CocraButens Uykanona JILA.

2) unmepuem-pecypcol:
0) 2J1eKMPOHHO-0UOIUOMEUHbIE CUCHEMBbL:
1. DnekTponHO-0MOMMOoTeuHas cucreMa «IPRbooksy (http://www.iprbookshop.ru/)

2. OOpazoBaTenbHO-U3MATENbCKHUI TIeHTp «Akamgemus» (http://www.academia-
moscow.ru /)
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8. OCOBEHHOCTHU OPTAHU3AIMUU OBYYEHUSA J1JIs1 UHBAJIUAOB U
JINI] C OT'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbA

JUis  oOyyarolmuxcsi W3 4Yucla MHBAIMAOB M JIMI C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMU 3710POBBSI HA OCHOBaHUSI MMCbMEHHOT'O 3asiBJICHUSI YUYE€OHBIN MTpeIMeT
OVIL03.Y «MartemaTuka» peajin3yercsi C y4eTOM 0COOEHHOCTEH MCUXO(pU3NIECKOTO
pa3BUTHs, WHIMBUIYAIbHBIX BO3MOXXHOCTEH M COCTOSIHHUSA 3/0pOBbs (Hanee —

UHAUBUAYAJIbHBIX OCOOEHHOCTEH).

9. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O

IMPEAMETA
PesyabTarhl 00yuyeHus Kon IIpoBepsiembie ®opMbI U METOABI
(MUYHOCTHBIE, IPEIMETHDIE, pe3ya YMeHUS U 3HAHUS KOHTPOJISI M OI[EHKHU
MeTanpeaMeTHble) bTaTO pe3yabTaToB 00y4eHH s
B Texkymuin | [Ipomexyro
KOHTPOJIb yHas
aTTecTanus
JINYHOCTHBIE:
chopMuUpOBaHHOCTh  TpaxkaaHckou | JI1 DopMUPYIOTCA 3a CUYET TNOCTAaBJICHHBIX IEJNel U
MTO3UIIUHU obyuaromierocs KaK BOCIIUTATEIbHBIX 33/1a4 Ha 3aHATHUSIX
AKTUBHOTO W OTBETCTBEHHOT'O 4YJICHA
poccuiickoro oomiecTra
yMEHHME  B3aumojeiictBoBaTth ¢ | JI6 DopMUpYIOTCA 3a CUYET TNOCTAaBJICHHBIX MEJNel u
COL[MAIIBHBIMM ~ WHCTUTYTAMH B BOCIIUTATEIbHBIX 33/1a4 Ha 3aHATUIX
COOTBETCTBUU C HX (YHKUHSIMH U
Ha3HAYCHUEM
c(hopMUPOBAHHOCTH poccuiickoit | JI8 DopMUPYIOTCA 3a CUYET INOCTAaBJICHHBIX IEJNe u
IPaKIaHCKOU UJEHTUYHOCTH, BOCIIUTATEIbHBIX 33/1a4 Ha 3aHATHUIX
MaTPpUOTU3MA, YBAXKEHUS K CBOEMY
HapoJy, 4YyBCTBa OTBETCTBEHHOCTHU
nepen PoauHol, ropmoctu 3a CBOM
Kpaii, cBoro PoauHy, CBOM f3BIK U
KyJlIbTypy, HpPOLLJIOE M HACTOSAILIEE
MHOTOHAIIMOHAIILHOTO HapoJa
Poccun
OCO3HaHUE JyXOBHBIX ueHHocTel | JI11 @opMHUPYIOTCS 32 CUET IOCTABJIECHHBIX IEJIed U
POCCHUICKOT0 Hapo/ia BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATHUSIX
chOpMUPOBAHHOCTh HpaBCcTBEeHHOTO | JI12 @opMHUPYIOTCS 32 CUET IOCTABJIECHHBIX IEJIed U
CO3HAHUS, STUYECKOTO MOBEACHUS BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATHUSIX
OCO3HaHue JMyHOro Bkiaga B | JI14 DopMHUPYIOTCS 32 CUET IOCTABJICHHBIX IEled U
MTOCTPOCHHUE YCTONYHUBOTO OYAYIIETr0o BOCIIMTATEIbHBIX 33/1a4 Ha 3aHATHUSIIX
ACTETUYECKOE OTHOILIEHHE K Mupy, | JI16 DopMHUPYIOTCS 32 CUET IOCTABJIECHHBIX IEJIed U
BKJIIOUAsi 3CTETUKY ObITa, HAYYHOTO U BOCIIUTATEIbHBIX 33/1a4 Ha 3aHATHUIX
TEXHUYECKOTO TBOPYECTBA, CIOPTA,
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Tpy/Aa U OOIIECTBEHHBIX OTHOIICHUH

copMHPOBAaHHOCTE  37I0POBOTO U
0€301macHoTO obpaza KHU3HH,
OTBCTCTBCHHOI'O OTHOIIICHUA K
CBOEMY 370POBBIO

J120

@opMUPYIOTCA 3a CYET NOCTABJICHHBIX LEJIEH U

BOCIIMTATCIIbHBIX 3a4a4 Ha 3aHATUAX

TOTOBHOCTh K TpPYdy, OCO3HAaHHUE
LIEHHOCTH MacTepCTBa, TPy 10J1100ue

J123

@opMUpYIOTCA 3a CYET NOCTABJICHHBIX LEJNEH U

BOCIIMTATCIIbHBIX 3a4a4 Ha 3aHATUAX

UHTEpPEC K pa3IM4yHbBIM  cdepam
podecCHOHAIEHON  JeSITEIbHOCTH,
YMEHHME COBEpLIATh OCO3HAHHBIN
BEIOOp Oyaymed mpodeccun U
peanu30BbIBaTh COOCTBEHHBIE
YKU3HECHHBIC TTAHBI

JI25

@opMHUpYIOTCA 3a CYET NOCTABJICHHBIX LEJNEH U

BOCIIMTATCIIbHBIX 3a4a4 Ha 3aHsATUAX

FOTOBHOCTb U CIOCOOHOCTH K
00pa3oBaHUI0O U CcaMOOOpa30BaHUIO
Ha MPOTSHKEHUN BCEH KU3HH

J126

@opMHUPYIOTCA 3a CYET NOCTABJICHHBIX IEJNEH U

BOCIIMTATCIIbHBIX 3a4a4 Ha 3aHATUAX

c(OPMUPOBAHHOCTh JKOJIOTHUECKOM
KYJIBTYPHI, IIOHUMAaHHue BIIMSHUA
COLIMANIbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSTHUE PUPOAHON
U COLMAJIBHOM Cpebl, OCO3HAHUE
rJ100aTBHOTO Xapaktepa
9KOJIOTMYECKUX MPOOIIEM

J127

@opMUPYIOTCA 3a CYET NOCTABJICHHBIX IEJNEeH U

BOCIIUTATCIIbHBIX 3a/4a4 Ha 3aHATUAX

IJIAHUPOBAaHUE H  OCYIIECTBIICHUE
JIEUCTBUN B OKpYXaIONIEH cpene Ha
OCHOBE 3HAHUA IEJEH YCTOMYMBOIO
pPa3BUTHS YEIIOBEUECTBA

JI128

DopMUpYIOTCA 3a CUYET TNOCTABJICHHBIX IEJNel U

BOCIIMTATCJIbHBIX 3a4a4 Ha 3aHATUAX

c(OpMHUPOBAHHOCTH MUPOBO33PEHUH,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  Da3BUTUSL  HAyKH U
oO1IeCTBEHHO M MPAKTHKH,
OCHOBAaHHOTO Ha JHallore KyJibTYp,
CIOCOOCTBYIOLIETO OCO3HAHHUIO
CBOEr0 MeCTa B THOJUKYJIbTYPHOM
MHUpE

JI32

DopMUPYIOTCA 3a CUYET TNOCTAaBJICHHBIX IEJNel u

BOCIIMTATCJIbHBIX 3a4a4 Ha 3aHATUAX

COBCPUHICHCTBOBAHUEC SI3LIKOBOM U
YUTATENHLCKOM KYJIbTYPhI Kak
CpeacTBa B3aMMOJICHCTBUS MCKAY
JIFOAbMH U ITO3HAHUS MUPaA

JI33

CDOpMI/IpyTOTCH 3a CYET IIOCTaBIICHHBIX Ieliel u

BOCIIMTATCIIbHBIX 3a4a4 Ha 3aHATUAX

OCO3HAaHHUC OCHHOCTH
ACATCIBbHOCTH, T'OTOBHOCTDb
OCYIICCTBJIATDH MMPOCKTHYIO u
HCCICAOBATCIBCKYO  JCATCIIbBHOCTD
WHAWBUAYAJIBHO U B I'PYIIIIC

Hay4yHOU

134

CDOpMI/IpyTOTCH 3a CYET IIOCTaBIICHHBIX Ieliel U

BOCIIMTATCIIbHBIX 3a4a4 Ha 3aHATUAX

METaANnpeaAMETHBIX:

CaMOCTOSITEJIBHO (OPMYJIUPOBATh U
aKTyalu3upoBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE

Ml

HCIIOJIb30BaTh
TEOPETUKO-
MHOKECTBEHHBIN S3BIK
U S3BIK JIOTUKH JIJIs
OIKUCAHUS IPOLECCOB
U SBJICHUH

Pedepat

DOK3aMeH
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YCTaHABJIMBATh CyLIeCTBEHHBbIN | M2 IIPOBOJIUTH Pedepat OK3aMeH
IIPU3HAK  WJIA  OCHOBAaHMS  JJIs JI0Ka3aTeJIbHbIE ITpakTHuecka
CpaBHEHHs,  Kilaccupukauum U paccyXaeHus; a1 paboTa
00001meHus OOBSICHATD CpaBHEHUS

pe3yJIbTaToB

BBIYMCIICHHUI
BBISIBJISITH 3aKOHOMEPHOCTH u | M4 COCTaBJISITh Pedepar DK3aMeH
IIPOTUBOPEYUSI B paccMaTpUBaEMBbIX MaTeMaTHYECKUe
SIBJICHUSX MOJEIHN c

HCII0JIb30BAHUEM

CBONCTB

F€OMETPUYECKUX

duryp, ux

UCCIIEI0BATh "

UHTEPIPETUPOBATH

pe3yNbTaThl
BBISBJISITh TPUYMHHO-CIIEICTBEHHBIE | M12 | cocTaBisTh u | Pedepar DK3aMeH
CBSA3M U aKTyaJlM3upoOBaTh 3ajauy, olieHuBaTh pasHeiMH | [IpakTHuecka
BBIJIBUTaTh TUIIOTE3y €€ pelIeHus, crocobamu a1 pabota
HaXO0JUTh aApTYMEHTHI TUTST BBIpKCHUS u
JI0Ka3aTeNbCcTBa CBOMX npasjonoodue
YTBEPKIACHUM, 3a7aBaTh MapaMmeTphbl pe3ylbTaToB
Y KPUTEPHUU PEIICHUS
aHaJIM3UPOBATh MOJy4YEeHHbIE B Xojne | M13 MHTEPNPETUPOBATH [IpakTnyecka | Dk3aMeH
pelieHus  3ajadyd  pe3yJbTaThl, CBOMCTBa B KOHTEKCTE | g1 paboTa
KPUTHYECKU OLICHUBATh ux KOHKPETHOMU
JIOCTOBEPHOCT, MIPOrHO3UPOBATH MPaKTHYECKON
M3MEHEHHE B HOBBIX YCIOBUAX CUTYaIuu
yM€Tb  NEpPeHOCUTh 3HaHus B | M17 | pemarb npuxnagnsie | [IpakTuyecka | Dx3aMeH
MO3HABATEIbHYI0 U TMPAKTUYECKYIO 3aJaud, CBsA3aHHbIE C | s paboTa
00JacTH KUZHEAEATEIIbHOCTH UCCIIeJOBaHUEM

XapaKTEPUCTHK

IPOIIECCOB
YyMETb MHTErpUpOBaTh 3HaHUA u3 | M18 | ymerh Pedepar DK3ameH
Pa3HbIX IPEeIMETHBIX o0nacTeit OpUEHTUPOBAThCA B

pa3IMYHbIX

UCTOYHUKAX

nHpopmaruu,

KPUTHYECKH

OIICHUBATh u

WHTEPIPETUPOBATH

UH(pOpMaLHIo,

MOJIy4aeMYIO u3

pa3IMYHBIX

MCTOYHUKOB
BIIQJIeTh  HaBbIKaMU  TonydeHus | M21 | roTOBHOCTh u | Pedepar OK3ameH
nH(OPMALIUY U3 UICTOYHUKOB Pa3HBIX CHOCOOHOCTh K
THUIIOB, CaMOCTOSITEIIbHO CaMOCTOSITENILHON
OCYILECTBIATh  IIOMCK,  AHAaJM3, uH(HOPMAITMOHHO-
CUCTEMATH3alMI0 U HHTEPIPETALINIO MO3HABATEIbHOU

ACATCIIbBHOCTH, YMCTb
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nHGOpMALMK PA3NIUYHBIX BHUJIOB U
(dbopM mpecTaBICHUS

OpUEHTUPOBATHCSI B
pa3IMYHBIX
UCTOYHUKAX
uHpOopManuy,
KPUTUYECKH
OIICHUBATh u
UHTEPIPETHPOBATH
UH(OpMaLHIO,
HOJTy4aeMyo u3
pa3IMYHBIX
HCTOYHUKOB

co3faBaTb TEKCTbl B Pa3JIMYHBIX
dbopmaTax ¢ y4eTOM Ha3HAYECHUS
nH(pOpMaLUK U LIEJIEBOM ayIUTOPHUH,
BbIOMpass  ONTUMalbHYIO  (GopMmy
MIpE/ICTaBICHUS U BU3yalu3aluu

M22

KPUTHUYECKU Pedepar
OIICHUBATH u
MHTEPIIPETUPOBATH
uH(pOpMaLHUIO,
MOJTy9aeMytO u3
pas3IuYHBIX

HNCTOYHUKOB

DK3aMeH

OLICHUBATh JIOCTOBEPHOCTB,
JETUTUMHOCTh ~ HMH(pOpMaluu, €€
COOTBETCTBUE IIPaBOBBIM 51

MOPAJIBHO-3TUYCCKUM HOpMaM

M23

YMETh Pedepar
OpUEHTHPOBATHCS B
pa3IMYHBIX
UCTOYHUKAX
uH(popMaLy,
KPUTUYECKH
OLICHUBATh u
UHTEPIPETHPOBAThH
nHpopMaIuio,
HOJTy4aeM Y10 u3
pa3IUYHbIX
UCTOYHUKOB

DK3aMeH

OCYILIECTBIISITh KOMMYHHUKAILIUIO BO
Bcex cepax KU3HU

M26

[IpakTyecka
s paboTa

YMETh  MPOJYKTUBHO
oOmarscs u
B3aMMOJIECTBOBATh B
MPOIIECCe COBMECTHOM
JIEATEIBHOCTH

DK3aMeH

BIIQJICTh PaA3IMYHBIMM  CIIOCOOAMU
OOIIIEHNS U B3aNMOICHCTBUS

M28

Pedepar
[IpakTruecka
s paboTa

yYMETh  MPOJYKTUBHO
oOmarscs u
B3aMMOJIECTBOBATh B
IPOIIECCE COBMECTHOM
JIEATEIILHOCTH,

YYUTBIBATh  TO3MIIUU
OPYTUX  yJaCTHHKOB
EeITEIbHOCTH

DK3aMeH

APTYMCHTUPOBAHHO BCCTHU OUAJIOT,
YMCThb CMATYATh KOH(I)J'II/IKTHBIC
CUTYyalluu

M29

yYMETh YIHUTHIBATh
HO3ULIUU IPYTrux
Y4aCTHHKOB
NeSITebHOCTH,
3pPeKTUBHO
paspematsb
KOH(QJIUKTBI

IIpaxTruecka
1 paboTa

DOK3aMeH
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pa3BepHyTO U JIorW4HO wu3narate | M30 | Bmamets si3bpIkOBBIME | Pedepar DK3aMeH
CBOIO TOYKY 3peHust c cpeactBamu - ymenue | [Ipaktuuecka
HCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB SICHO,  JIOTUYHO | | s paboTa
TOYHO M3JIaraTh CBOIO
TOYKY 3peHus,
UCII0JIb30BATh
aJICKBAaTHbBIC
SI3BIKOBBIE CPEJICTBA
IIOHUMATh u ucnosap3oBath | M31 yMeTb NpoayKTUBHO | [Ipaktnuecka | Dx3ameH
[IPEUMYILIECTBA KOMaHHOU U o01aThes u | s pabora
WHJMBHUIYAIBHOU pabOThI B3aMOJCUCTBOBATh B
MPOLECCE COBMECTHOM
NESTETHHOCTH
MPUHUMATh uenu coBMecTHOM | M33 yMeTh TpoAyKTUBHO | [IpakTHyecka | Dx3ameH
NEeSITETPHOCTH, OPraHU30BBIBATH U o01marbcst u | s pabora
KOOpJIMHUPOBAaTh  JCUCTBHUS MO B3aWMO/JICVICTBOBAaTh B
JOCTMKEHHIO:  COCTABJSATh  IUIAH MPOLECCE COBMECTHOM
JNEUCTBUN, pACOpPEeAesaTh pOJUu C JIESITETbHOCTH,
y4eTOM MHEHHU YYaCTHUKOB YYUTHIBATh  TTO3HIIHH
00CYX/1aTh pe3yibTaThl COBMECTHOM IPYTUX  yJaCTHUKOB
paboThI JESTETFHOCTH
OIlEHMBAThL KaYeCTBO CBOEro BKiIaga u | M34 BJIAJICTh HaBbIkamu | [IpakTuyecka | Dk3aMeH
KOKJIOTO Y4YaCTHHKa KOMAaHJIbl B IIO3HABATEIBHOU a1 pabota
o0mmii pe3ynbTar o pednexcun KaK
pa3paboTaHHBIM KPUTEPUAM OCO3HaHUsA
COBEpILIAEMBIX
NeUcTBUHI u
MBICTUTEIIBHBIX
IIPOLIECCOB, 170:¢
pe3ynbTaTOB u
OCHOBaHUM, TpaHUIL
CBOEr0  3HAHMA U
HE3HaHUS, HOBBIX
ITO3HABATEJIbHBIX
3a/1a4 M CPEACTB UX
JOCTHKEHHSI
CaMOCTOSITEJIBHO COCTaBJATh IiaH | M39 | Bnagerp  HaBbikamu | [Ipaktuuecka | Dk3ameH
pelieHus MOpoOIeMbl € Yy4ETOM MIO3HABATEJIbHOU g paboTa
HUMEIOLIUXCS PeCypCOB, COOCTBEHHBIX peduiekcun KaK
BO3MOKHOCTEH U IPEANOYTEHUI OCO3HaHUs
COBEPILIAEMBIX
JEUCTBUN 51
MBICJIMUTENIbHBIX
IIPOLIECCOB, ux
pe3ynbTaTOB u
OCHOBAaHWM, TpaHHUIL]
CBOEr0  3HAHMUSA U
HE3HaHUS, HOBBIX
MO3HABATENIbHBIX
3a/1a4 M CPEACTB HX
JOCTHKEHHST
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JITaBaTh OLEHKY HOBBIM CUTyallUsIM M40 BJIAJICTh HaBbikamu | [IpakTruuecka | Dk3ameH
OCO3HaHUsA HOBBIX | s paboTa
MO3HABATEIbHBIX
3a7a4 U CpEACTB HUX
JOCTHKCHHS
JIeNaTh OCO3HAHHBIN BbIOOD, | M42 | Bnamets  HaBblkamu | [IpakTuuecka | Dx3aMeH
apryMeHTUPOBaTh ero, OpaTh II03HABATEJIBHOU a1 paboTa
OTBETCTBEHHOCTb 3a PEIICHUE pediiexcun KaK
OCO3HaHHUS
COBEPLIAEMBIX
JIEUCTBUI u
MBICTUTEIIBHBIX
IPOLIECCOB, ux
pe3ylbTaToB u
OCHOBaHWM, TpaHHUI]
CBOETO  3HAHHUSA U
HE3HaHUS
OIIEHUBATH MPUOOPETEHHBIHN OTBIT M43 BIIaJieTh ~ HaBbikaMH | [IpakTruecka | Dx3ameH
MMO3HABATEIPHOU s paboTta
pednexcun KaK
OCO3HaHHUS
COBEPIIAEMBIX
nercTBH u
MBICTUTEIIBHBIX
IIPOLIECCOB, HOBBIX
ITO3HABATEJIbHBIX
3a/a4 U CpPEeACTB MX
JOCTHKEHUS
NpeJIMeTHbIX:
yMeHHe onepupoBaTh mnoHsTusMu: | [11 MCII0JIb30BaTh npu | Pedepar DK3ameH
OIpelIeJICHUuEe, aKCHUoMa, TeOopeMa, pelIeHnn
CIIE/ICTBHE,  CBOMICTBO, IpPHU3HAK, CTEPEOMETPUUECKHUX
JI0Ka3aTeIbCTBO, PaBHOCHUJIbHBIE 3a1a4y
(bOopMyITUPOBKY; yMEHUE IJIaHUMETPUYECKUE
hopmyIupoBaTh oOparHoe u bakThl W METOJBI;
MIPOTUBOIIOJIOKHOE  YTBEPKICHUE, HNPUBOANTH
MIPUBOJIUTH MIPUMEPBI u JI0Ka3aTelIbHbIE
KOHTPIIPUMEPBIL, HCIIOJIb30BaTh paccyXJeHus B XOJ€
METOJI MAaTeMaTH4Ye€CKOW WHIYKIIHH; penieHus 3aaaqy
MIPOBOJIUTH J0Ka3aTeJIbHbIE
paccyXJIeHUsl IpU PELICHUH 33a]1ad,
OLICHUBATh JIOTUYECKYIO
MIPaBUIILHOCTD PACCYXIACHUI
yMEHUE OmepupoBaTh NOHATUAMU: | [12 pemats mpocreiimue | Pedepar DK3aMeH
MHO€ECTBO, MOJAMHOKECTBO, 3ajauu, cBs3aHHble c | [IpakTuyecka
omepaluy  HaJl  MHOYKECTBaMH; MOHITHEM MHOXECTBa, | 1 paboTa
YMEHUE HCMOJb30BATh TEOPETUKO- MPUMEHATH
MHOXECTBEHHBIM  ammapar s MHOECTBEHHBIN
ONUCAHUsl pEalbHBIX MPOLECCOB U amnmnapar JUTSt

SBJICHUH TIPU peIIeHUU 3a]a4, B TOM
qyuciae U3 JIPYruX  y4eOHBIX
IIPEIMETOB

onurcaHusg  peajibHbIX
mponeccoB
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yMEHHUE omnepupoBaTh mnoHATusmu: | I13 pematy npocteimue | Ilpaktnuecka | Ox3ameH
rpad, CBS3HBIA Tpad, AEpeBO, LUK, 3a/1a4M, CBsI3aHHBIE C | s paboTa
rpadp Ha  IUIOCKOCTH;  YMEHHE NOHATHEM Tpada
3aJaBaTb M ONHCHIBaTh  rpadbl
Pa3TUYHBIMU criocobamu;
HCI0JIb30BaTh Ipadbl IpHU pelIeHun
3aja4
yMeHHe cBOOOJHO  omepuposath | [14 pemary npocteimue | [lpaktuuecka | Dx3ameH
MOHATHUSIMHU: COUETaHUE, KOMOHMHaTOpHbIE a1 paboTa
[IEPECTAaHOBKA, YHCJIO COYETAHUH, 3a/1a4u METOJIOM
YUCIIO0 MEePECTaHOBOK; OMHOM nepebopa, a TaKkkKe C
HploToHa;  yMmMeHHME  NpPUMEHSATH HCII0JIb30BAHUEM
KOMOMHATOPHBIE (bakTbl u U3BECTHBIX (hopmyn
paccyXJeHus JUis pellieHus 3a1a4
YMEHHE ONepupoBaTh MNOHATUAMH: | I15 BBINIOJIHATH Pedepar OK3amMeH
HaTypaJlbHO€ YHCJIO, LEeJN0e YHUCIIO, apupMeTUIECKuX [TpakTHuecka
OCTaTOK II0 MOJYJIIO, PAllHOHAIBLHOE NecTBUi, mpuUMeHss | s paboTa
YHCIIO, UPPALUOHAIBHOE  YHCJIO, BBIYHUCIIUTENIbHBIE
MHO>KE€CTBA HATypaJIbHBIX, IIEJIbIX, ycTpoiicTBa
paloOHaIbHBIX,  JIEHCTBUTENIbHBIX
yycesl;  yMEHHE  HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAaUMEHbBIINN
oOmmii menurenb W HaWOOJbIIEE
oOmiee kpatHoe, anroput™ EBkimna
IIPU pelIeHUH 3aJad; 3HAKOMCTBO C
pa3IUYHBIMU HNO3ULIMOHHBIMU
cHUCTeMaMH CUMCIICHUS
yMeHue cBobogHo  omepuposats | [16 HaxoauTh  3HadeHus | [Ipaktuuecka | Dx3amMeH
HNOHATUSAMM:  CTENEHb C  LEJbIM KOpHs  HaTypaibHOM | g1 paboTa
IoKa3aTeseM, KOpeHb HaTypalbHOMN CTENEHHU, CTENEHH C
CTEIIEHH, CTENECHb C PalMOHAIbHBIM paLMOHATIBHBIM
HoKa3aTeseM, CTEIEHb C HoKa3aTeseM,
NEHCTBUTEILHBIM  (BEIIECTBEHHBIM ) norapupma,
nokaszateneM, Jiorapudpm  yucia; UCTIOJIb3YS npu
CHHYC,  KOCHMHYC M  TaHI€HC HE00X0IMMOCTH
IIPOU3BOJIBHOTO YHCIIa BBIUMCIIUTEIIbHBIE
YCTPOWCTBA;
H0JIb30BaThCS
OLICHKOH U MPUKHUJIKOH
OpU  NPAKTUYECKUX
pacuerax
YMEHHE omepupoBarb mnoHsATusMmu: | I17 IIPOBOAMTH no | Pedepar OK3ameH
TOKJIECTBO, TOKJIECTBEHHOE bopmynam u | IIpakTnuecka
npeobpa3oBaHue, YpaBHEHHUE, IIpaBUJIaM 1 paboTa
HEPABEHCTBO, CUCTEMa ypaBHEHUH U npeoOpa3oBaHus
HEPABEHCTB, PaBHOCHJIBHOCTh OYKBEHHBIX
YPaBHEHUH, HEPABEHCTB M CHUCTEM; BBIPAYKEHUI,
palyoHaIbHblE, HPPALUOHAIIBHBIE, BKJIIOUAIOUTU I
[I0Ka3aTeJbHbIE, CTEIICHHBIE, CTENEHH, paJUKalbl,
sorapu(pMUUECcKue, Jorapupmsl "
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TPUTOHOMCTPUYCCKHC YpaBHCHU,
HCpaBCHCTBA W CHUCTCMbI; YMCHHUC
peuiatk ypaBHCHHUA, HCPABCHCTBA U

TPUTOHOMETPUYECKUE
(YHKIIUU; BBIYHCIATH
3HAQYEHMS YUCIIOBBIX U

CUCTEMBl C TIOMOILIBIO Pa3IMUHBIX OYKBEHHBIX
IIPUEMOB;  pellaTb  ypaBHEHUS, BBIPAKEHUI,
HEpaBeHCTBA U CHCTEMBl  C OCYILIECTBIIAS
apaMeTpoM; IPUMEHSTh ypaBHEHUS, HE0OX0IUMBbIE
HEpPaBEHCTBa, WX CHUCTEMbl s [10/ICTAHOBKU U
pelIeHNus MaTeMaTH4YeCKUX 3ajgad U npeoOpa3oBaHus
3a]1a4 U3 pa3IMyHbIX 00J1acTel HAyKu
Y peaIbHOM JKU3HU
yMeHHE omepupoBarh moHsATusMmu: | [18 CTPOUTH rpaduku | [lpaktnuecka | Dx3ameH
rpaduk byHKIMH, obpaTHas U3YYEHHBIX (QYHKUMH, | 1 paboTa
GyHKIMS, KOMHIO3ULMS — (DYyHKIHH, OIIMCBIBATh o
nuHeHas (yHKIUS, KBaJpaTHYHas rpaduky u B
GbyHKIMs, cTeneHHas (QYHKIUS C MPOCTENIINX CITydastX
LEITTBIM MoKazaTelieM, o bopmyie
TPUTOHOMETPUYECKHE byHKIMH, MOBEJ/IEHUE U CBOMCTBA
oOpaTHbIe TPUTOHOMETPHUUECKHE byHKIN]
GbyHKIMH, MOKa3aTeabHas "
norapugmuueckas GyHKINH; yMEHUE
CTPOHTH rpaduku (byHKIUH;
BBITIOJTHATh npeoOpazoBaHus
rpa¢ukoB QyHKITHI
WCIIOJIb30BAaTh rpaduku npu | [19 CTPOHTH rpaduku | Pedepar DK3aMeH
W3y4YCHUU MPOIECCOB u byHKIUH ¢ | [IpakTuuecka
3aBHCUMOCTEH, IIPU pELICHUN 3aaady UCII0JIb30BaHUEM 1 paboTa
U3 Jpyrux y4eOHBIX MpPEeIMETOB U anmnapara
3aJja4y U3 peasIbHOM KU3HU; BEIPAXKATh MaTEeMaTH4eCKOTO
bopMynaMu  3aBUCUMOCTH  MEXIY aHalu3a; BBIYUCIATDH
BEIMYUHAMHU IUIOILAIH c
UCII0JIb30BaHUEM
nepBooOpazHo
yMeHHE omnepupoBaTh mnoHatusmu: | [110 HCCIIEI0OBATh [IpakTnyecka | Dk3aMeH
YEeTHOCTb (PYHKIHMH, TEPUOJUYHOCTh byHKIUIN Ha | 4 paboTa
¢byHKLUY, OTPaHUYEHHOCTh MOHOTOHHOCTb,
(GyHKUMH, MOHOTOHHOCTH (DYHKIIUH, HaXO0JlUTh
SKCTpeMyM (DYHKIIMHU, HAauOOJIbIlee U HauOOoJIbIINE u
HauMeEHblIee 3HaueHHe (QYHKIUH Ha HalMEHbLINE
IPOMEKYTKE; YMEHHE IPOBOJUTH 3HayeHus  (QyHKUUH,
uccieoBaHue pyHKIuu CTPOUTH rpaduku
byHKIMiA c
HCII0JIb30BAHUEM
amnmapara
MaTEMaTH4ECKOTrO
aHaim3a
YMEHHE MCNOJb30BaTh cBoictBa 1 | I111 CTPOUTH rpadpuku | Pedepar OK3ameH
rpadpukud  QYHKUMHA JUIS  pelieHus u3ydeHHbIX QyHKIuiH, | [IpakTnuecka
YPaBHEHUI, HEPaBEHCTB W 3a4ay C OTIHMCHIBATh 1o | s pabora
napameTpam;  H300paxarb ~ Ha rpaduxy u B
KOOpJIMHATHOM IJIOCKOCTH NPOCTEHIINX CIydasx
MHO)KECTBA PELIEHUI ypaBHEHUH, 1o dopmyne

33




HCPAaBCHCTB U UX CUCTCM

IIOBEICHUE U CBOMCTBA
byHKImiA

yMeHue cBoboaHo  omepuposats | [112 npuMeHATh Gopmynsl | [IpakTuuecka | Dx3ameH
MOHATUSIMU:  TIOCJIEIOBATEIBHOCTb, 3a/1aHus a1 paboTa
apupmeTHyecKas nporpeccus, apudMeTHIECKO U
reoMeTpuyecKas nporpeccus, reOMETPUYECKO
0ECKOHEYHO yOBIBaroIas POTPECCHUH,
reoMeTpuyuecKas IIpOrpeccusi; MOCJIEZIOBATEIbHOCTEN
yYMEHHE 3aJ1aBaTh
[IOCJIEJOBATEILHOCTH, B TOM YHCIIE C
ITOMOIIBIO PEKYPPEHTHBIX GOPMYII
yMeHHe onepupoBarth noHatusMu: | 113 BBIYUCIIATh [TpakTruecka | Dx3aMeH
HEINPEPBIBHOCTH GbyHKLINH, IIPOU3BOHBIC u | 1 pabota
acUMNTOTHl  rpapuka  (pyHKIUH, nepBooOpa3HbIe
mepBasi M BTOpas IMPOU3BOJHAs 3JIEMEHTapHBIX
GbyHKIMH, r€OMETPUYECKHUN " GyHKUMM, HCMONB3YS
(M3UYECKUN CMBICI TIPOU3BOJIHOM, CIIPABOYHBIE
nepBooOpasHas, oTpeieNIeHHBIH MaTepuaibl
UHTErpa; YMEHHE HAXOJIUTh
acUMNTOTHl  rpaguka  (QyHKINH;
YMEHHE BBIYHCIATH IPOU3BOIHBIC
CYMMBI, MPOU3BEACHHUS, YAaCTHOTO U
KOMMNO3MINK  (DYHKIWH, HAXOJNUTh
yYpaBHEHHME KacaTelIbHON K Irpaduky
byHKIUN
YMEHHE MCIMOJIb30BaTh Mpou3BoaHyto | [114 HCCIIEIOBATh Pedepar DK3aMeH
UL WCClIeoBaHUS (QYHKUUH, A (byHKIUN Ha | [IpakTHuecka
HaXO0KJICHHUs HAWITYUIIEro pPeleHus B MOHOTOHHOCTb, 1 paboTa
NPUKIAJHBIX, B  TOM  YHCIE HaXoJIUTh
COLIMAJIBHO-3KOHOMHUYECKUX u HauOoJIbIINE U
bu3nyeckux 3ajavax, Ui HalMEHbLINE
olnpeeneHus CKOPOCTH u 3Ha4YeHus  (QyHKUUH,
YCKOPEHHUS; HAXOIUTh IUIOLIATN U CTPOUTH rpaduKu
o0beMbl  GUTYp C  TMOMOIIBIO byHKIUH c
UHTErpaja; MPUBOJUTH IMPUMEPHI UCII0JIb30BaHUEM
MaTeMaTU4YeCKOTO MOJAEIUPOBAHUS C amnmnapara
MIOMOIIIBIO mddepeHnnanbHbIX MaTeMaTH4eCKOTOo
ypaBHEHUH aHalu3a; BBIYMCIATH
IUIOIAIH c
UCIIO0JIb30BaHUEM
nepBooOpasHoi
yMeHue omepupoBath mnoHstuamu: | I115 IPUMEHSTh [TpakTuyecka | Jk3amMeH
KOMIUIEKCHOE YHCIIO, COTPSDKEHHBIE MaTeMaTH4eCKui 1 paboTa
KOMIUIEKCHBIE 4YHCa, MOAYJIb U anmnapar K AeHCTBUSAM
apryMeHT  KOMIUIEKCHOIO  YHCIIa, c KOMILJIEKCHBIMHU
¢dopma 3anucu KOMIUIEKCHBIX YHCEN YHUCIaMM, HCIIOJIB3YS
(reomeTrpuyeckas, bopmyIbl

TPUTOHOMETpUYECKas u
anreOpanyeckas, ); YMETh
MIPOU3BOIUTH apupMeTHYecKre
necTBUs C KOMILJIEKCHBIMHU
YHUCIaMM;  TPUBOJUTH  MPHUMEPHI
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HCITIOJIB30BaHHA KOMIIJICKCHBIX YN CECI

yMEHHE omnepupoBaTh mnoHsATusmu: | I116 npuMeHsaTh Gopmynsl | Pedepar OK3aMeH
cpeaHee apupMeTndecKoe, MearaHa, K BbluncieHuto | [Ipakrnuecka
HaunboJIbIIee u HauMeEHbIIIee YHCJIOBBIX a1 paboTa
3HaueHus, pasMmax, Jucrepcus, XapaKTEPUCTHUK

CTaHJApPTHOE  OTKJIOHEHHE s COBOKYITHOCTEH

ONMCAHUS  YHUCJIOBBIX  JaHHBIX; CTaTUCTUYECKUX

yYMEHUe UCCIIEI0BATh JAHHBIX

CTaTUCTUYECKUE JaHHbIE, B TOM

4uclie ¢ IPUMEHEHUEM IrpapuuecKux

METO/IOB U D3JIEKTPOHHBIX CpPEICTB;

rpaguvecKu HCCIIEIOBATh

COBMECTHBIE HaOIr01eHUS c

MIOMOIIBIO AUAarpaMM pPacceuBaHMs U

JIMHEWHOU perpeccun

yMEHHE HaxoauThb  BeposAtHoctu | [117 BBIYUCIIATh B | Pedepar OK3aMeH
coObITHI c HCIIOJIb30BaHUEM npocrermux ciydaax | [Ipaktudecka
rpauyecKux METOJOB; MPHUMEHATH BEPOSITHOCTH COOBITHH | g paboTa
UIs  pemeHus 3amad  (HopMyIibl Ha OCHOBE IOJCYeTa

CIIOKEHHS u YMHOXEHHUS yucna HCXOJOB.,
BEpOSITHOCTEHM, QopMyiny MOITHOU npuMeHeHus Gopmyn

BEpOSITHOCTH, (opmyny bepnymmu, CJIOYKEHUS u
KOMOUHATOpHbIE (DaKThI U (POPMYIIBI; YMHOKEHUS

OLICHUBATh BEPOSATHOCTH DPEATBHBIX BEPOSITHOCTEN

COOBITH; YMEHHE  OTIIEPUPOBATH

MOHATUAMM: CIy4aliHas BEJIMYMHA,

pacnpezneneHue BEPOSITHOCTEN,

MaTeMaTH4ECKOe O’KHJaHHE,

JTUCTIEPCUs u CTaHJapTHOE

OTKJIOHEHHUE CIy4allHON BEJINYMHBI,

GbyHKIMN pacnpezneneHus u

IUIOTHOCTH PaBHOMEPHOTO,

II0OKA3aTe€IbHOIO M HOPMAaJIbHOTO

pacrpeneseHui; YMEHHE

HCII0JIb30BATh CBOMCTBA M3YyYCHHBIX

pacnpeneneHuil JUlsl peleHus 3a1ay;

3HAKOMCTBO C TIOHATHSIMH 3aKOH

00JIbIINX qucell, METOIbI

BbIOOPOYHBIX HCCIIEI0OBAaHUN; yMEHUE

IIPUBOJUTL IIPUMEPBI IPOSIBICHUS

3aKOHa OOJIBLIMX YHUCEIT B IPUPOIHBIX

1 OOIIECTBEHHBIX SIBIECHUSX

yMEHHE omnepupoBaTh mnoHaTusmu: | I118 UCII0JIb30BATh npu | [Ipaktudecka | Dx3ameH
TOYKa, npsimasi, IIJIOCKOCTB, peleHnn 1 pabota
IIPOCTPAHCTBO, OTpE30K, ayd, CTEPEOMETPUUYECKUX

IUIOCKUM yroJ, JBYTpaHHBIA Yrod, 3az1a4

TPEXTPaHHBIN yroui, IUTAHUMETPUYECKHE
IIEpECEKAIOIINECS, MapaJUIebHbIE U GakThl M METOJBI;
CKPEILLMBAIOIINECS IpsIMBIE, IIPUBOIUTH

NapajuIeIbHOCTD u JI0Ka3aTeJIbHbIE

NEpHNCHAUKYIAPHOCTE  HIPSAMBIX U
HHOCKOCTCﬁ, yYroja MExay MnpiaMbIMH,

pacCy:xaAcHusA B XOJIC
pCUICHUA 3a0a4
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YroJl MEXKIY MPSIMON M TJIOCKOCTHIO,
yroJl MEXAy IUIOCKOCTSIMH; YMEHHUE
WCIOJBb30BaTh IMPH PELICHUH 3a7a4
u3yueHHble (AKTBl M TEOPEMBI
IUTAHUMETPUH; YMEHHE OIICHHUBATh
pa3Mepsl 0OBEKTOB B OKPYXKAIOIIEM
MUDE; yMeHUE OTIEpUPOBATH
MOHATUSIMHI: MHOTOTPaHHUK, CEYCHUE
MHOTOT'paHHHKA, MIPaBUJIHHBIH
MHOTOTPaHHUK, MPH3Ma, MUPaMU/a,
¢burypa u MOBEPXHOCTh BpPALICHHUS,
HUWJTUHIP, KOHYC, TImap, cdepa,
pa3BepTKa TOBEPXHOCTH, CEUYCHHUS
KOHyCa W IIMIIMHpA, TapayjiebHbIe
OCH WJTM OCHOBAHHIO, CEUCHHUS I1apa,
TUIOCKOCTh,  Kacaromiasicsi  cQepsl,
WINHApA, KOHYCa; YMEHUE CTPOUTh
CCUeHHE MHOTOTPAHHUKA; yMEHHE
n300paxaTb  MHOTOIPAaHHUKH U
MOBEPXHOCTH BPAIIEHHS, UX CEUCHUS
B TOM 4YHCI€ C  TIOMOIIBIO
JIIEKTPOHHBIX  CPEICTB;  yYMEHHE
NIPUMEHSATH CBOICTBa
T€OMETPHUYECKHUX dburyp,
CaMOCTOSATENIBHO  (POPMYJIUPOBAThH
ONpeNeNeHusl MU3y4aeMbIX QUryp,
BBIIBUT'aTh TUIIOTE3bI O CBOWCTBAX U
IIPU3HAKAX T'E€OMETPUYECKUX (QUryp,
00OCHOBBIBaTh MJIM ONPOBEPraTh HX;
YMEHUE MPOBOJUTH KIIAaCCU(UKALIUIO
¢buryp mo pasjaMyHbBIM IPHU3HAKaM,
BBIMNOJIHATh HEo0XoIuMbIe
JIOTIOJIHUTEIIbHBIE TIOCTPOEHUS

ymeHue cBoboaHo  omepuposath | [119 BBIUMCIATH Tuiomanu | IIpakruyecka | Dx3ameH
MOHATUSAMH:  IUIOMAab  (UTYPHI, u 00beMsbl | 51 paboTa

o0beM Qurypsl, BeJIMYMHA YTIa, MPOCTPAHCTBEHHBIX

paccTosiHUe OT TOYKH JI0 TUIOCKOCTH, buryp

paccTossHUEe  MEXIy  NPSMBIMH,

paccTosiHUEe MEXAy IUIOCKOCTSIMH,

TI0LIA/1b cepsl, I0IA/b

MOBEPXHOCTU MHUPAMUBI, TPU3MBI,

HWINHApa, KOHYcCa, IIapa; yMEHHue

HAaXOJUTh  OTHOIIEHHE O00BEMOB

110J100HBIX pUryp

yMEeHHE omepupoBaTh mnoHsATusMU: | [120 UCIIOJIb30BATh npu | Pedepar DK3amMeH
JBUKEHHE, MapalyleNbHBI MepeHoc, pelieHnn [TpakTruecka
CUMMETpUsS Ha TUIOCKOCTU U B CTepeoMeTpuYecKux | g pabota
MPOCTPAHCTBE, MOBOPOT, 3a/aq

npeoOpa3oBaHMs nooous, TUTAHUMETPUIECKHE

mo00HbIe (PUTYPHI B MPOCTPAHCTBE; bakTel U METOIBI;

YMEHHE pacro3HaBaTh paBHbIE U MPUBOIUTH

mo00HbIe (PUTYPHI, B TOM HHCIE B JTOKa3aTeNbHbBIE

36




MPUPOJIE, HUCKYCCTBE, APXUTEKTYpE;

YMCHHC HCIIOJIB30BaTh
TrCOMETPHUUCCKUC OTHOIICHUA,
HaxXoauThb reoOMETPpHUICCKUC

BEJIMYMHBI (JJIMHA, YroJi, IUIOIIA[lb,
0o0BeM) TMpH peIICHWH 3aJad  u3
NPYTUX Y4eOHBIX MPEIMETOB U W3
peanbHOM JKU3HU

paccyxJaeHus B XOJe
pelieHus 3a1a4

YMEHHE  CBOOOJHO
IIOHATUAMMU:
cucrema

OTIEpPUPOBATH
MIPSIMOYTOJIbHAS
KOOP/MHAT, BEKTOD,
KOOPJMHATHl TOYKH, KOOPIAMHATHI
BEKTODA, cyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOpa Ha YHCIIO,
pasnokeHue BeKTopa Io 0asucy,
CKaJIsSIpHOE MPOU3BE/ICHUE,
BEKTOPHOE  TPOU3BENCHUE,  YroJl
MEXITY BEKTOPAMH; yMEHHUE
HCII0JIb30BATh BEKTOPHBIN 51
KOOPJAMHATHBIA METOJ JJIsl perIeHUs
TEOMETPUUECKUX 3aJad W 3a7a4 W3
TPYTUX y4eOHBIX MIPEMETOB;
OTIEPUPOBATh TOHATHIMH: MaTpHUIIa
2x2 u 3x3, onpeneauTenb MaTPUILbI,
reOMETPUYECKUI CMBICHT
ONPEIETUTENS

1121

pemaTtes mIpocTenmue
3a1a4u B
KOOPJMHATAX, Ha
BEKTOPBL. BpIunciasaTsh
ompenenutenu 2 u 3
HOPSAIKOB

IIpakTrnuecka
a1 paboTa

DK3aMeH

YMEHHE MOJIeIUpPOBaTh peajbHbIe
CUTyalldd Ha $3bIKE MaTEMAaTHKH,
COCTaBIISATh BBIPAKEHUS, ypaBHEHUS,
HEpPaBeHCTBA M MX CHUCTEMBI 10
YCIIOBUIO  3a/ay,  HCCIeA0BaTh
MIOCTPOCHHBIE MOJIEH C
MCII0JIb30BAHUEM alllapara aareopsl,
UHTEPIPETUPOBATH MOJTy4YEHHBIN
pe3yNbTaT; CTPOUTh MaTeMaTHYeCKHe
MOJENu C MIOMOIIBIO
TreOMETPHUECKUX MOHATHHA u
BEJIMYMH, PellaTh CBsI3aHHbIE C HUMU
MPAKTUYECKUE 3aJaud; COCTaBIAThH
BEPOSITHOCTHYIO MOJETh u
UHTEPIPETUPOBATH MOJTy4YEHHBIN
pe3ynbTaT; pemarbh  IPUKIaTHbIC
3a1auu cpencTBaMu
MaTeMaTHYeCKOro aHaiu3a, B TOM
YHUCJIE€ COLMAIBHO-3KOHOMUYECKOTO U
(bu3MUYECKOTO XapakTepa

122

HCIO0Jb30BaTh
MaTeMaTHIEeCKUU
amnmapar

MOJICITMPOBAHUN
peabHBIX IIPOIIECCOB

npu

Pedepar
[IpakTyecka
s paboTta

DK3aMeH

yMEHHE BBIOMPATh  MOJIXOASIINN
W3Y4YEHHBI MeToA JJs penieHus
3aayy; IOHUMAaHHE 3HAYUMOCTH
MaTeMaTHKU B U3YUYEHUH MPUPOTHBIX
U OOINEeCTBEHHBIX TMPOILIECCOB U
SIBJICHUH; YMEHHE pPacrlo3HaBaTh

1123

IIOHUMATb. 3HAYCHHC
MaTeMaTU4eCKOI

HAayKU JJid PpCUHICHUA
3aaa4, BO3HHUKAIOIIHUX
B TCOPUHN U NPAKTHUKE;
IMPUMCHCHUC MCTOJIOB

Pedepat
IIpaxTruecka
1 pabota

OK3aMeH
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MMPOSABJIICHUC 3aKOHOB MATCMATUKHU B K AHAJIN3y u

HUCKYCCTBE,  YMEHHE  IIPUBOJIUTH UCCIIEJOBAHUIO
IIPHUMCEPBI MaTEMATHUYCCKHUX ImponeccoB U SIBIICHUM
OTKPBITUM POCCUMCKON U MHUPOBOU B IIPUPO/IE ¥ 00IIECTBE

MaTEeMAaTHYECKOU HAyKU

38




	48d7b4921f2fd096c92d09ddecac45b8cddee87221654603d9f82a8515e2f927.pdf
	c9e02ce41d4c7d40e5a3b0efd1d5ed19943ca8351112322d9e5239fe239f7140.pdf
	48d7b4921f2fd096c92d09ddecac45b8cddee87221654603d9f82a8515e2f927.pdf
	СОДЕРЖАНИЕ
	1. ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	2. ОБЩАЯ ХАРАКТЕРИСТИКА УЧЕБНОГО ПРЕДМЕТА
	3. МЕСТО УЧЕБНОГО ПРЕДМЕТА В УЧЕБНОМ ПЛАНЕ
	4. ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА
	метапредметных:
	предметных:

	5. СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА
	6. ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ ПО УЧЕБНОМУ ПРЕДМЕТУ

	7. УЧЕБНО-МЕТОДИЧЕСКОЕ И МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ПРОГРАММЫ УЧЕБНОГО ПРЕДМЕТА
	7.1. Описание материально-технической базы, необходимой для осуществления образовательного процесса
	7.2. Рекомендуемая литература (из федерального перечня)

	9. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ УЧЕБНОГО ПРЕДМЕТА


