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1.HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o006mIe00Opa3oBaTeNbHOTO ydeOHOTO TpeameTa «MaTemaTukay
npeaHa3HayeHa JJis U3y4eHHUs] OCHOBHBIX BompocoB B [IpodeccronanbHom yunmmiie
AT'ACY npu peanuzanuu 00pa3oBaTeNbHONM MPOrpaMMbl  CPEHEro  OOIIEero
oOpa3oBaHMsI B TIpe/Ie/iax OCBOCHHUSI OCHOBHOM MpodecCHoHaIbHONU 00pa30BaTEIbHOMN
nporpammbl  (OIIOIT) CIIO na ©0a3e OCHOBHOTO 0OmIero o0Opa3oBaHuUsi MpU
MOJITOTOBKE CIEIUATIMCTOB CPEIHETO 3BEHA.

Pabouass mnporpamma yueOHOoro mnpenmera Maremaruka pa3paboTaHa B
coOoTBETCTBUM DesiepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTeNbHBIM CTaHAapTOM
cpeaHero o6Omiero o0pa3oBaHus, YTBepkAeHHbIM [Ipukazom MuHUCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 9 nexadps 2016 r. Ne 1581 ( ¢
u3MeHeHus MU U jonoiaHeHussMu ot 01.09.2022r.) ¢ yuerom TpebOBaHUI IPUMEPHOM
OCHOBHOM  00pa3oBaTeIbHOM MpPOrpamMMbl  CpelHero olmiero 00pa3oBaHus,
0J100peHHON penieHneM (eaepaibHOro y4eOHO-METOUYECKOro OOBEAMHEHUS IO
o0mieMy 00pa30BaHUIO, C YYETOM IMPUMEPHOM MporpaMmsl 00I11€00pa30BaTENbHOMN
yueOHOMI TV CLUATUIAHBI «Marematuka» JUI  pealn3aluuu OCHOBHOM
npodeccruonanbHoi 0bpazoBarenbHOl Mporpammbl CITO Ha 6a3e OCHOBHOTO 001IIETO
0o0pa3oBaHus C MOJYYEHUEM CPEIHEro 00IIero 00pa3oBaHusl.

Conepxanue mporpamMmbl  «MaremaTtrka» HaMpaBlIE€HO Ha JIOCTHIKCHHE
CIEIYIOIIUX LETICH:

-obecrieueHne  C()OPMUPOBAHHOCTH  NPEACTABICHUMA O  COLMAJIBHBIX,

KYJBbTYPHBIX U UCTOPHUUCCKUX (baKTOan CTAaHOBJICHUA MAaTCMAaTHUKH,

-o0ecrieueHre CHOPMUPOBAHHOCTH  JIOTUYECKOT0, aJITOPUTMUYECKOTO U

MaTEMaTUYECKOTO MBIIIJICHUS;
-o0ecrniedeHne chOpMUPOBAHHOCTH YMEHUU MPUMEHSTH MOJyYCHHBIC 3HAHUS

IIPU PELICHUH Pa3JINYHbIX 3a/a4;

-o0ecrieueHre cPopMUPOBAHHOCTH TMPEJICTABICHUN O MaTeMaTHKE KaK 4acTH

OOIIIeUeIOBEYECKON KYNbTYpbl, YHHBEPCAJIbHOM S3bIK€ HAyKH, IO3BOJISIOIIEM
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OMKCHIBATH U U3Y4YaTh PEAIbHbIE TPOLIECCHI U SIBJICHUS.

B mporpammy BKJIIOYEHO cojepaHUE, HalpaBlieHHOE Ha (GOPMHUPOBAHUE Y
0Oy4Jaronmxcsi KOMITIETCHIINA, HEOOXOMUMBIX JUIsl kKadecTBeHHOro ocBoeHus OITOIT
CIIO na 6a3ze OCHOBHOrO 0011er0 00pa30BaHMs C TMOJYYECHHUEM CPEAHEro OOIero
oOpa3oBaHus, MPOTPaMMBbI TIOJTOTOBKH CIICIIUAIUCTOB CPEAHETO 3BEHA CPEIHETrO
npoeccruonansHoro oopazosanus (ITIIKPC).

[Iporpamma y4eOHOM nuCHMIUIUHBI «MaTeMaTuka» SIBISETCS OCHOBOM IS
pa3paboTKu pabovynx MporpaMm, B KOTOPHIX MpodecCHOHAbHEIE 00pa30BaTeIbHbBIE
OpraHu3alliy, pean3ylolire o0pa30BaTeIbHYI0 MPOrpaMMy CpEIHEro oOIIero
obpazoBanus B mpeaenax ocoeHuss OIIOII CIIO na 6a3e OCHOBHOro 0OIIIEro
o0pa30oBaHusl, YTOUHSAIOT COJEpKaHHE Y4eOHOro Marepuania, MOCIEeI0BATEIbHOCTh
€ro M3y4eHHWs], pacrlpeiejieHUe Y4YEOHBIX YacoB, BHJBI CAMOCTOSITEIBHBIX PpPadoT,
TeMaTuKy pedepaToB  (IOKIAIOB), HWHIUBUAYAJIBbHBIX MPOEKTOB, YYUTHIBAs
cnenuuKy MporpaMM MOATOTOBKH KBATH(HUIIMPOBAHHBIX PAO0OYMX, CIYKAIUX M
CIEIUAINCTOB CPEHETO 3BeHa, 0CBAUBAEMOM MPoGeCcCru UM CTICIIHAIBHOCTH.

[IporpammMa  MOXET  HMCHOJB30BAThCSA  APYTHMH  TPO(eCcCHOHATBEHBIMU
00pa30oBaTeIbHBIMU OPTaHU3AIMIME, PEAUTU3YIOIUMHI 00pa30BaTEIbHYIO MPOTPAMMY
MOATOTOBKU  CHEIMAIUCTOB CPEIHETr0 3BEHa CpeaHero MnpodhecCHOHAIBHOTO
oOpa3oBaHus Ha Oa3e ocHoBHOTrO obmIero oopasopanus (ITITKPC)

2.0BIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEIMETA

Matematuka ABJISIETCS byHIaMEeHTaIbHON 0011e00pazoBaTenbHON
JTUCIUTUIMHOM  CO  CJIOKUBIIMMCS ~ YCTOWYMBBIM  COACp)KaHWEM ¢ OO0ImuMHU
TpeOOBAHUSIMU K MOATOTOBKE 00YUAIOIIUXCS.

Ilenmn w3ydeHUs MaTeMaTUKU TPATUIIMOHHO pEATM3YIOTCS B YETHIPEX
HaIpaBICHUSIX:

oO111ee rpecTaBlIeHHe 00 UACSX U METOJIaX MaTeMaTHKH,

HMHTEJUICKTYaJIbHOE PA3BUTHE;

OBJIaACHHUC HGO6XOI[I/IMBIMI/I KOHKPCTHBIMHA 3HAHUAMU U YMCHUSAMU



BOCHHUTATEIILHOE BO3ICHCTBHE.

W3ydyeHne MaTeMaTHKH KakK MNpPOQMIbHON 00I1e00pa3oBaTeabHON yueOHOU
JUCHUTUTUHBI, YUUTHIBAIOIIEH cnenuuKy OCBaMBaAEMBbIX CTyJICHTaMH
crnenmansHoctd CIIO, obecnieunBaeTcs:

-BBIOOPOM PA3JIMYHBIX MTOIXO0/I0B K BBEICHUIO OCHOBHBIX TTOHSITHH;

-popMUpoBaHUEM  CUCTEMBl  Y4eOHBIX  3aJaHul,  OO0ECMeYHBaIOIINX
3¢ (HEKTUBHOEOCYIIECTBIICHNE BEHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

-00oramieHueM CIeKTpa CTUiIeH yueOHOM AeSITEeIbHOCTHU 3a CUET COTJIaCOBaHUs
C BEJYIIUMHU JEATEIbHOCTHBIMU XapaKTEPUCTUKAMU BHIOPAHHOM CIIEIUATBLHOCTH.
[IpodunbHas cocTaBisiomasl OTpaXkaeTcs B TpPeOOBAHUSIX K  MOJTOTOBKE
OOy4YaroIIMXCsl B YACTH:

-00IIel cHUCTeMbl 3HAHUN: COJAEpKATEIbHBIE MPUMEPHI HCIOJIb30BaHUS
MaTEeMaTHYe®HUX UK U METOJIOB B IPO(hECCHOHATIEHOM NEeITEILHOCTH;

-yMEHUI: pa3jiuuyhe B YpPOBHE TPEOOBAaHUN K CIIOKHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;

-MPAKTUYECKOTO  HWCIOJIb30BAaHUSI TMPUOOPETEHHBIX 3HAHUKW W  yMEHUM:
WHJUBUIYAIbHOTO YYEOHOrO OIbITa B TOCTPOEHUHM MAaTEMAaTUYECKHX MOJIENEH,
BBITIOJTHEHUH UCCIIEA0BATEIIbCKUX MTPOCKTOR.

Takum  oOpa3om, peanu3amusi  COACpPXKAHUSA  YYCOHOW  JUCIUILIAHBI
OPUEHTHUPYET TPHUOPUTETHYIO PpOJIb TPOILECCYATbHBIX XapaKTEPUCTHK YUEOHOM
paboThl, 3aBUCAIIMX OT Npoduyis NpodheCCUOHATBHOTO 00pa30BaHUSs, MOJYyUYCHUS
OTBITa WCTOJB30BAHUS MATEMaTUKH B COACPXKATEIBHBIX U MPOheCcCHOHATHHO
3HAUYMMBIX  CHUTyallWsIX 10 CPaBHCHHIO C  (OPMaJIbHO -  YPOBHECBBIMH
PE3YNIBTATUBHBIMH XapaKTEPUCTUKAMU OOYICHHUSI.

CopepxaHue y4eOHOW JUCHUIUIMHBI pa3pabOTaHO B COOTBETCTBHM C
OCHOBHBIMU COJICP)KATEIHHBIMH JIUHUSIMH 00yUEHUS MaTEeMATHKE:

- anrreOpanyecKkast JIMHMS, BKIIIOYAOIIAsi CUCTEMATU3alUI0 CBEJICHUN O YHCIIaX;
W3- YYE€HHE HOBBIX M 0O0OOIIEHHE paHee HU3YUYEHHBIX omepalnuii (BO3BEICHHUE B

CTENEeHb, W3BJICUEHUE KOPHs, JOrapudMUpOBaHUE, CHUHYC, KOCHHYC, TaHIEHC,
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KOTaHI'€HC W OOpaTHbIe K HUM); U3yY€HHE HOBBIX BHUJOB YHCIIOBBIX BBIPAKEHUN U
dbopMys; COBEpIICHCTBOBAaHME MPAKTUYECKUX HABBIKOB M BBIYMCIUTEIHHOM
KyJbTYpbl, pacCIIMPEHHE ¢ COBEPIICHCTBOBAHUE alreOpanyveckoro ammapara,
chOPMHPOBAHHOTO B OCHOBHOM IIIKOJE€, M €ro NpUMEHEHHE K PEIICHHUIO
MaTE€MaTUYECKHUX U MPUKIAJHBIX 3a4a4;

-TeOPETUKO-(QYHKIIMOHATbHAS JIMHUS, BKJIIOYAIOMIAs CHUCTEMATH3AIUI0 |
pacuIMpeHre cBeleHU O (YHKIHUSX, COBEPIICHCTBOBAHUE TIPAPUUYECKUX YMEHHIA;
3HAKOMCTBO C OCHOBHBIMH HJESIMH W METOJJaMH MAaTE€MaTUYeCKOro aHajiu3a B
o0beMe, TMO3BOJSIOLIEM HUCCIENOBaTh dJJEMEHTapHble (QYHKIUUM U peIlaTh
npocTeiire reoMeTpuyeckre, pU3ndecKue u Apyrue NpuKiIagHble 3aJauu;

-IMHUASA YpPaBHEHU M HEPABEHCTB, OCHOBAaHHAs HAa TOCTPOCHHH U
UCCIIEJOBAaHUM MaTEMaTHYECKUX MOJEJIeH, MEepeceKarolascs ¢ anredpandeckon u
TEOPETUKO-(PYHKIIMOHAIbBHOM  JIMHUSIMM W BKIIOYamomlas  pa3BUTHE U
COBEPILIECHCTBOBAHUE TEXHUKU aireOpandyeckux MpeoOpa3oBaHUil ISl pEIIeHUS
YpaBHEHUH, HEPAaBEHCTB M cHUCTEM; (opMHpOBaHME CIOCOOHOCTH CTPOUTH U
UCCJIEIOBATh MPOCTEUIINE MAaTEMAaTUYECKUE MOJEIU MpPHU PEIICHUH MPUKIATHBIX

3aJa4d, 3aaa4d U3 CMCKHbBIX U CIICHUAJIbHBIX AUCHUIIINH,

-TeOMETpUYECKasl JUHHS, BKIIOUYAIONIAs HATJSIAHBIE TPEACTABICHUS O
IPOCTPAHCTBEHHBIX (UTypax U U3yYEHHE UX CBOWCTB, (POPMUPOBAHUE U PaA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpa)X€HUs,  pa3BUTUE  CHOCOOOB  IreOMETPUYECKHUX
U3MEPEHHH, KOOPJMHATHOTO U BEKTOPHOTO METOJOB JJIsl PELICHUSI MAaTEMaTHYECKUX
U TIPUKJIQJHBIX 33/1a4;

-CTOXaCcTUYeCKasl JIMHUS, OCHOBaHHAs HAa Pa3BUTUHA KOMOWHATOPHBIX YMEHUH,
IPEJCTaBICHUNA O BEPOSITHOCTHO - CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY>KAIOIIETO
MUpa.

Paznenbl (TeMbl), BKJIIOYEHHBIE B COJEpKaHHE Y4eOHOM JMCIUILIMHBI,
SBJITFOTCSL OOmMMMHU 711 Beex Tpoduuielt mpodecCuoHAIBbHOTO 00pa30BaHUsl U MPHU

BCEX 00BeMax ydyeOHOro BPEMEHM HE3aBHUCUMO OT TOrO, SIBISETCS JIM ydyeOHas



nucuuiuimHa «Marematrkay 0a30BOW WU MPO(UITEHOM.

B TemaTumyeckoM miaHe mporpaMMbl Y4eOHBIM MaTepuan MPEeACTaBICH B
dopMe UepenyrolIerocss pa3BepThIBAHUS OCHOBHBIX COJIEP)KATEIbHBIX JTMHHUNA
(anreOpanyeckor, TEOpPETUKO-(QDYHKIIMOHAIBHOM, YpaBHEHUW U  HEPABEHCTB,
T€OMETPUYECKON, CTOXACTHYECKOM), YTO TO3BOJISICT THOKO WCHOJIB30BaTh WX
pacnoJIOKEHUE M B3aMMOCBS3b, COCTAaBIATh pPaOOUYMil KaJeHAapHbIA IUIaH, I0-
pasHOMy uepenys ydeOHble Tembl (TVIaBbl Y4YeOHHKA), YYUThIBas MpOoPib
npodeccuoHansHOro 06pazoBanus, crenupuky ocBanBaemoil crneuuaibHoctu CIIO,
rIIyOMHY U3Y4YEHUsI MaTepuaia, ypOBEHb MOJTOTOBKH CTYAEHTOB MO MPEAMETY.

[Ipemyiaraempiii B TEMaTHMYECKOM TIUIaHE O0BEM Y4eOHOTO BpPEMEHHM Ha
U3y4eHUE OJHOM M TOH K€ TEeMbl PEKOMEH]IYEeTCS HCIIOJIb30BATh IS BBITIOTHEHUS
Pa3IMYHBIX Y4eOHBIX 3a1anuil. TeM caMbIM pa3nuyus B TpeOOBaHUAX K PE3yJIbTaTaM
oOyueHUsI TPOSBATCA B YypPOBHE HABBIKOB [0 PEHICHUIO 3aJad H  OIBITE
CaMOCTOATENbHON pabOTHI.

N3yuenue o6meoOpa3oBaTeabHOM yuyeOHOM AUCHUIUIMHBL «MaremMaThka
3aBepIIaeTcs MOJBEICHUEM MTOTOB B (hOpMe IK3aMEHa B paMKaxX MPOMEKYTOUHOM
aTTecTalnu cTyAeHTOB B mpoiecce ocBoeHus: ocHoBHou OITOIT CITO ¢ nomydyenuem
cpennero obmrero oopasoanus (ITTIKPC).

3. MECTO YYEBHOI'O IIPEIJMETA B YYHEBHOM IIJIAHE

VYueOnnii mpeamer «MaremMatukay — ABISETCS  00IIe00pa3zoBaTEIbHBIM
y4eOHbIM MpPEeIMETOM 00s3aTeNbHON mnpeAaMeTHoM obnactu «Marematuka u
unpopmatukay OI'OC cpennero o61mero oopa3oBaHusI.

B npodeccuonansHpIx 00pa3oBaTENbHBIX OpPTaHHU3AIMAX, PeaTH3yIOIINX
0o0pa3zoBaTeIbLHYIO MPOrpaMMy CPEAHEro 00IIero oopa3oBaHus B pejiesiaX OCBOCHHUS
OIIOII CIIO nHa 6a3e 0CHOBHOTO 00111eT0 00pa30BaHusl, yueOHBIN MpeaMeT

«MareMartuka» u3ydaercs B 00IIeoOpa3oBaTEIbHOM ILUKJIE YYEOHOro IjiaHa
OIIOIT CIIO na 0a3e OCHOBHOTO OOIIEro OOpa3OBaHHs C MOJyUYEHUEM CPEIAHETO
o6iero oopasosanwus (ITITKPC).

B yueOnpix mmanax IIIIKPC y4eOHbIM mpeamer «MartemaTukay BXOJHUT B
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cocTaB 00I1e00pa30BaTEIbHBIX MPEIMETOB, (DOPMUPYEMBIX U3 00s3aTEIbHBIX
npeameTHbix obnacteit ®I'OC cpennero obiiero oopa3oBaHus, i CHEIUATLHOCTEN

CIIO cootBetcTByMO1IETO MPOodhuis mpodhecCHoHaILHOr0 00pa3oBaHusl.

4. PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEMETA

OcBoenune conmepkaHusl y4eOHOW TUCIUIUIMHBI MarteMmaTtnka o0ecrednBaeT
JTOCTIDKCHHE 00YJarONUMUCS CIASAYIOMNUX PE3yIbTaTOB:

® JIUYHOCHbBIX'

JI1 chopMHUpPOBaHHOCTH MPEACTABICHUNH O MaTEMaTUKE KaK YHHUBEpPCAIbHOM
A3bIKE HAYKH, CPEACTBE MOJICIUPOBAHUS SIBJICHUWA U MPOIECCOB, UIESIX U METOMAAX
MaTeMaTUKH;

JI2 mnoHMMaHWE 3HAYMMOCTH MATEMATHKU JJIsi HAy4YHO-TEXHHUYECKOTO
nporpecca, CPOPMHPOBAHHOCTh OTHOIICHWS K MaTeMaTUKe KakK K 4YacTH
OOIIIEYeIOBEYECKONM  KYJIbTYpPhl 4Y€pe3 3HAKOMCTBO C HCTOpUEH pPa3BUTUA
MaTE€MAaTHUKH, SBOIIOIHEMMATEeMaTHUECKUX UOCH;

JI3 pa3BuTHE JOTMYECKOTO MBIIUICHUS], POCTPAHCTBEHHOTO BOOOPAKEHUS,
QITOPUTMUYECKOUN KYJIbTYpPbI, KpUTUYHOCTH MBIIUICHUSI HA YPOBHE, HEOOXOIUMOM
115t Oyaymieit npodeccuoHaabHON AESTEbHOCTH, IJI MPOJAOKEHUS 00pa30BaHUS
U caMo0Opa30BaHus;

JI4 oBnaneHne MaTeMaTUYECKUMU 3HAHUSMHU U YMEHUSIMHU, HEOOXOUMMBIMU B
MOBCEIHEBHOM KW3HU, ISl OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYUYHBIX JTUCIIUILUINH
U JUCIHUIUIMH TPOGECCHOHANIBHOTO IMKJIA, JUIs TOJNydYeHUs oO0pa3oBaHUS B
o0J1acTsX, He TPeOYOIUX YriyOJeHHOW MaTeMaTUYeCKOW MOITOTOBKH,

JI5S TrOoTOBHOCTP H CHOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCIE
caMOOOpa30BaHUI0, HA MPOTSKEHUU BCEM KU3HU; CO3HATEJILHOE OTHOIICHHUE K
HEMPEPLIBHOMY OO0pPa30BaHUIO KaK YCJIOBHUIO YCHENTHOW MpodheCCHOHAIIBHOU U
OOIIIECTBEHHOM JIEATENHLHOCTH;

JI6  TOTOBHOCTP M CHOCOOHOCTh K CaMOCTOSITENIbBHOW TBOPYECKOH U
OTBETCTBEHHOU J€SATEIbHOCTH;

JI7 TOTOBHOCTH K KOJUIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU



B 00pa3oBaTeNbHOW, OOIECTBEHHO IIOJIE3HOM, Yy4eOHO-UCCIEeN0BaTEIbCKOM,
MIPOEKTHOW UJIPYTUX BUAAX JIEITEIBHOCTH;

JI8 oTHOmIEHHE K MPOQPECCHOHANBHON IEATEIBHOCTH KaK BO3MOXKHOCTU
ydyacTusi B PEUICHWHM  JUYHBIX,  OOIIECTBEHHBIX,  TOCYJapCTBEHHBIX,
OOIIeHAMOHAIBHBIX TPOOIIEM;

® MemanpeomMemHbix:

M1 yMeHHe CaMOCTOSITEIPHO ONPEACIIATh LUEIU AEATEIbHOCTH U COCTaBIISThH
IJIaHbl  JIEATENBHOCTH; CAMOCTOSITEIbHO  OCYIIECTBISATh, KOHTPOJHUPOBATh H
KOPPEKTUPOBATh JI€ATEIIbHOCTh; HCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI IS
JIOCTHKEHUSI TTOCTaBJICHHBIX IIeJIed M pealn3aliy TUIAHOB JCSTENbHOCTH; BHIOUPATH
YCHEIIHbIE CTPATETUU B PA3IMYHBIX CUTYALMSIX;

M2 yMeHue MNpOIyKTUBHO oOOLIaTbCsl M B3aHMMOJCIHCTBOBATH B Ipoliecce
COBMECTHOU JIESITENBHOCTH, YUYUTHIBATh MO3ULHUH IPYTHX YYACTHUKOB AEATEIBbHOCTH,
¢ PexkTUBHO pazpeniaTh KOHPIUKTHI;

M3 BiajieHMe HaBbIKAMU TI03HABATEIBHOM, Y4€OHO-UCCIENOBATEIBLCKOU U
IPOCKTHOM JI€ATENbHOCTH, HaBbIKAMU pa3peuieHus MpolseM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOMCKY METOJOB PEILICHUS MPAKTHYECKUX 3aiad,
MPUMEHEHUIO PA3JIMYHbIX METOAO0B MTO3HAHMS;

M4 TOTOBHOCTh W CIHOCOOHOCTH K CaMOCTOSITEIbHON HWH(POPMAIMOHHO-
MO3HABATEIIbHON JEATEIbHOCTH, BKIIIOYAsi YMEHUE OPUEHTUPOBATHCS B Pa3IMUYHBIX
WUCTOYHHUKAX HWHGPOpMAIMM, KPUTHUYECKH OIICHMBaTh U  UHTEPIPETUPOBATH
MH(OpMAIUIO, TOJIYYaEMYIO U3 PA3TUYHBIX HCTOYHUKOB;

MS5 BrageHue S3bIKOBBIMM CPEACTBAMHU: YMEHHE SICHO, JIOTMMHO M TOYHO
u3JlaraTh CBOIO TOUKY 3pEHUS, UCIIOJIb30BATh aJIeKBATHBIE SI3bIKOBBIE CPE/ICTBA;

M6 BrnameHue HaBBHIKAMH IIO3HABATEIbHOW peIeKCHH KaK OCO3HAHMS
COBEPIIAEMBIX JECHCTBUI U MBICIIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUM,
I'paHUIl CBOETO 3HAHUSI U HE3HAHMS, HOBBIX TTO3HABATENIbHBIX 33J1a4 U CPEJICTB JIs UX
JOCTH)KEHHSI,

M7  UeneyCTpeMJIEHHOCTh B MOUCKaX U NPUHITAM  PELICHUH,
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COOOpPA3UTENBHOCTh U HMHTYULHUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHUI;
CIIOCOOHOCTH BOCTIPUHUMATD KPACOTY U TAPMOHUIO MUDA;
® npeoMemHubIX:

I11 copmMupoBaHHOCTH TPENCTABICHUA O MaTEMaTHKE KaK 4acTH MHUPOBOM
KyJbTYpPhl U MECT€ MaTEMAaTUKU B COBPEMEHHOW HUBHIIM3AIMH, CIIOCOOAX OMHCAHUS
SBJICHHI pealbHOr0 MUPA HA MATEMATUYECKOM SI3BIKE;

[12 chopMupoBaHHOCTh TPEACTABICHUA O MAaTEMAaTUYECKUX MOHATHUSIX Kak
BAKHEMIINX MATEMaTUYECKUX MOJENAX, MO3BOJSIONIMX OIUCHIBATH M H3y4daTh
pa3Hble MPOLECChl W SIBICHUS; MOHUMAHHE BO3MOYKHOCTH aKCMOMAaTHYECKOTO
IIOCTPOEHUSI MaTEMAaTUYECKUX TEOPUIL;

[13 BnageHue METONAMM JTOKA3aTEIbCTB U AITOPUTMOB PELICHUS, YMEHHUE HX
IIPUMEHSATH, IPOBOJUTH JOKAa3aTEIbHbIE PACCYKICHHS B XOJ€ PELICHUS 3a/1ay;

[14 BnageHue CTaHAAPTHBIMM MPUEMAMH PEUICHUS pPalMOHAIBHBIX U
VPpPALMOHAIBHBIX, IOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUHN U
HEPaBEHCTB, X CUCTEM; MCIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM, B TOM
yucie JUisl MOMCKa MyTH pelIeHUus M WUIIOCTpPAluu pEelIeHUs YpaBHEHUN U
HEPaBEHCTB;

I15 chopmupoBaHHOCTP  NpPEACTaBICHUNH OO0  OCHOBHBIX  IOHSATHUSX
MaTEMaTUYeCKOr0 aHaliM3a M MX CBOWCTBAX, BJIAJICHUE YMEHUEM XapaKTEpHU30BaTh
noBesieHue (GYHKIUHN, UCTIOIb30BaHHUE MMOTYUECHHbBIX 3HAHUM JIJIs1 OTIMCAHUs U aHAIN3a
pEeaJIbHBIX 3aBUCUMOCTEN;

[16 BnameHne OCHOBHBIMHM TMOHSATUAMH O IUIOCKMX W TPOCTPAHCTBEHHBIX
reoMeTpUYecKux (uUrypax, UX OCHOBHBIX CBOWCTBaxX; C(HOPMHUPOBAHHOCTh YMEHHS

pacno3HaBaTh reOMETpUUYECKHE (PUTYPhI HA YEPTEkKaX, MOJEISIX U B pEalbHOM MHUpE.

5.COAEPKAHUE YYEBHOI'O ITPEIMETA

HaumenoBanue Coaep:xanue yueOHOro Mmarepuana u ¢opmMbl OpraHu3anuu
pa3/iesioB M TeM AesITeJIbHOCTH 00y4aroluxcst
Tema 1. Martemartuka B Hayke, TEXHUKE, DKOHOMHUKE, HH(OPMAIIMOHHBIX
Beenenue TEXHOJIOTHAX U IMPAaKTHUUYECKOH esTenbHoCTH. Llenu u 3anaun
M3Y4YEeHHsI MaTeMaTHKU pu ocBoeHuu npodeccuit CI10

Pa3zpnen 1. Anredopa
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Tema 2.
PasBurne mmousTsa o yucie

Lenble u panuoHanbHble 4Yucaa. JIEHCTBUTENBHBIE YHUCIA.
[Tpubnmxennsie BerarciieHus. KoMruiekcHbIe yncia.

IIpakTuyeckoe 3ansaTueNel Apudmernueckue NEUCTBHUS HaJ
YHUClIaMi, HAXO0XJICHUE MPHOIMKCHHBIX 3HAUYECHUN BEIUYHUH U
MOTPEUTHOCTEH BBIYUCICHUN (a0COIIOTHOM M OTHOCHUTEIBHOM),
CpaBHEHUE YHUCIIOBBIX BBIPAXKEHUH.

Tema 3.
Kopuu, cTrenienn u gorapudmMbl

Kopnu u crenenu. Kopau HaTypaJlbHON CTEIIEHU U3 YKCIIA U UX
cBoiicTBa. CTENEHU C pallMOHAIBHBIMU MTOKA3aTENAMH, UX
cBoiicTBa. CTEeNeHH ¢ IEHCTBUTEILHBIMA ITOKA3aTEISIMU.
CBolicTBa CTENICHH C JICHCTBUTEIIHLHBIM ITOKAa3aTeIIEM

IIpakTnuyeckas padora Ne2. BrlunciieHne M CpaBHEHUE
KOpHEW. BelnosHeHne pacyeToB ¢ paguKalaMy.

Pemenue nppanroHanbHbix ypaBHeHH. HaxoxxneHue 3HaueHun
CTEIEHEN ¢ pallMOHAJIBHBIMU NOKa3aTesiMu. CpaBHEHHE
creneHeil. [IpeoOpa3oBanus BRIpaKEHHIA, COACPIKALINX CTCIICHH.
Pemienue nokasarenbHbIX YPABHEHHM.

IIpakTuyeckass padora Ne3. Haxoxnenue  3HadYeHMI
norapudma 1o Npou3BoIbLHOMY OcHOBaHMIO. [lepexosa oT oHOrO
OCHOBAHUS K JIpyromy. Beruncienue u cpaBHeHHE JIOTapr(pMOB.
JlorapudmupoBaHue ¥ TOTEHIIUPOBAHNE BbIPAKCHHIA.
HpI/I6JII/I)KeHHI)I€ BBIYUCIICHUA W PCIICHHA MPHUKIAAHBIX 3anad.
Pemenne norapuMuuecKux ypaBHEHHIA.

Pa3nes 2. OcHOBbI TPUTOHOMETPHH

Tema 4.

Pagnannas mepa yrua.
CuHyc, KOCHMHYC, TaHIe€HC M
KOTAHI'E€HC YU CJIa.

OcHOBHBIE TPUTOHOMCTPHYCCKUEC TOKIACCTBA

@®opmynsl  npuseneHus. PopMynsl  cinoxkeHHs.  DPoOpMyIIbI
yaBoeHus: @OpMyIIbl TOJIOBUHHOTO YIJIA.

IIpeoOpazoBanus MIPOCTEUILNX TPUTOHOMETPUYECKUX
BBIpa)KCHU I

[IpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (QYHKIUI B
MpPOU3BEACHNE M TPOU3BEJIEHUS B CyMMy. BripaxeHue
TPUTOHOMETPUYECKUX (YHKLUUH uepe3 TaHTeHC IO0JIOBUHHOTO
apryMeHTa.

IIpakTnyeckas padora Ned. OCHOBHbIE TPUTOHOMETPUUECKHE
TOXKAECTBA, (POPMYJIBI CII0KEHUS, YIBOCHHUS, IPeoOpa3oBaHUe
CYMMBI TPUTOHOMETPUYECKHX (YHKLUH B IPOU3BEICHUH

Tema 5.
Tpuronomerpuueckue
YpPaBHEHUS U HEPABEHCTBA

[Ipocreitmme TpuroHomeTpudeckue ypaBHeHus. [Ipocreiimme
TPUTOHOMETPUUECKHUE HEPABEHCTBA.

OOpaTHble TPUrOHOMETpUYECKHE QYHKITMH. APKCUHYC,
ApPKKOCHHYC, apKTaHI€HC

IIpakTHyeckas padora NeS. Tpuronomerpuyeckne ypaBHEHHUS.
[Ipocreiiine TPUroHOMETPUYECKHUE HEPABEHCTBA.

Pa3znen 3. ®yHKumu, UX cBOMCTBA M rpadpuku
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Tema 6.

Oynknun. O61acTh
OTIpeIeNICHUs] U MHOXKECTBO
3Ha4YCHM; rpaduK QyHKIIUN

[Toctpoenne rpadukoB GYyHKUIUH,
croco0amu.

CpoiictBa (QyHKIMH. MOHOTOHHOCTH, YETHOCTh, HEUYETHOCTH,
OTPaHUYEHHOCTb,

[lepuonuunocts. IIpoMexxyTku Bo3pacTaHus | yOBIBaHMUS,

HauOoIbllIee U HauMEHbIIee 3HA4YCHHs, TOYKH OJKCTpEMYyMa.

3aJaHHbIX Pa3JIMYHbIMU

I'papuueckas wunHTepnperauus. Ilpumepsl (QyHKIIMOHAIBHBIX
3aBUCHMOCTE B  pealbHBIX Ipoleccax ¢ SBJICHUSX.
Apudmernueckue omnepaumun Haa  QyHKmusama.  CroxxHas

dbyakums (kommno3uiys). [lorsiTue 0 HepepHIBHOCTH (DYHKITHH.

OOpatupie  ¢yHkruu. OOnmacTh ompeneineHus W 00IacTh
3Ha4YeHMM oOpaTHOU QyHKIMK. ['paduk oOpaTHON HYHKIIHH.
Crenennsle, noKa3areJbHbIE, JorapupmMUIecKe "
TPUTOHOMETpHUUYECKUEe (YHKIUH.

OOparHble TPUTOHOMETPUYECKHE  (PYHKIIUH Onpenenenus
GbyHKIUH, UX CBOWCTBA U TpaUKU.

[IpeoOpazoBanusi  rpadukoB.  [lapammensHblii  TepeHoC,

CUMMETpUSl OTHOCHUTEIBHO OCEH KOOPJIMHAT U CHUMMETPHS
OTHOCHUTEJIBHO Hauyaja KOOPJMHAT, CUMMETPHsI OTHOCHUTEIBHO
HPsIMON Y = X, PacCTsDKEHUE U CHKAaTUE BAOJb OCEH KOOPAMHAT.

IIpakTnueckas padora Ne6 IIpumepsl 3aBHUCHUMOCTEN Mexay
MIEPEMEHHBIMU B pEaJIbHbIX MPOLECCAX U3 CMEKHBIX AUCIUIUIMH.
Onpenenenne ¢ynkuuid. IloctpoeHne w 4YreHuwe TrpaduKoB
¢byakiuii. UccnenoBanme ¢ynkuuu. CBoiicTBa JIMHEHHOH,
KBQJIpAaTUYHOH, KYCOYHO- JIMHCHHOW ®  JPOOHOIWHEHHON
¢bynaxuii. HenpepeiBubie u nepuoanydeckue GpyHkimuu. CBoHCTBa
U Tpadukd CUHyca, KOCHHYCa, TaHIeHCa U KOTaHTEHcA.
Oo6patnbie hyHKIMU U uX Tpaduku. [TpuknagHeie 3agaun

Pa3zpen

4. Hayaja MaTeMaTH4Ye€CKOI0 aHAJIN3a

Tema 7.

ITonsaTHe 0 npenene
IIOCJIEI0BATEILHOCTH.
CymecTBoBaHue npezena
MOHOTOHHOM OTpaHUYEHHOU

CymmupoBaHue IIOCJIEI0BATEIBbHOCTEM. beckone4no
yOBIBaroIIasi reOMeTpUYecKas Mporpeccus 1 ee cymma.

H0CJIEI0BATEIbHOCTH.
Tema 8. [Tpous3BoaHBIE CYMMBI, Ppa3HOCTH, HPOU3BEICHUS, YACTHBIE.
ITpoussonnast. ITonsrue o IIponsBonHble OCHOBHBIX JIEMEHTAPHBIX (GyHKIUH.

IPOU3BOIHON (PyHKIIMH, ee
reoMEeTpUYECKUi U prU3nIecKuii
CMBICIT

[IpumeHeHre TPOM3BOTHOW K HCCIEIOBAHUIO (QYHKIMHA U
noctpoeHuto rpadukos. [IpowsBogHbie oOpaTHOW GYHKIUH H
KOMITO3ULIUH (PYHKITUH.

[IpuMmeps! HCTIOIB30BAHNS TPOU3BOIHOM I HAX0KICHUS
HaWJIy4dlIero pelieHys B IPUKIAIHBIX 3a1a4aX. Bropas
MIPOU3BOJIHAS, €€ TEOMETPUUECKUN U PU3NYECKUI CMBICII.
HaxoxxaeHue ckopocTu j1st mpoliecca, 3alaHHoro (opMysoi 1

rpaduxom
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IIpakTuyeckasi pad6ora Ne7 [IlpaBunma wu  Gopmysl
muddepeHIMPOBaHMs, TAaOIUIA MPOU3BOJIHBIX SJIEMEHTAPHBIX
¢bynkumii. UccnenoBanue QyHKIIMA C TTOMOIIBIO TTPOU3BOIHOM.
Haxoxgenne HanOOJbIIEr0, HAMMEHBIIETO 3HAYCHHS U
IKCTPEMAJIbHBIX 3HAYCHUHN YHKIIUH.

Tema 9.

[TepBooOpazHas u UHTErpall.

[IpumeHeHne ONpPENENEHHOI0 HWHTEerpana Juisli HaXOXKJIEHUs
IJIONIaAu KPUBOJIMHEWHOW Tpaneuun. Popmyna HeroToHa—
Jleiibnuua. Ilpumepsl mHpUMEHEHHs WHTerpajga B (U3UKE U
TEOMETPHH.

IIpakTnuyeckas paGora Ne8 Ilpumenenue wuHTErpana K
BBIUMCIICHUIO (PU3MUECKUX BEIMYMH U IUIOLAEH.

Pazgen S. YpaBHeHus1 1 HepaBeHCTBA.

Tema 10.
PanuonansHEbIC,
vppaloHaibHBbIE,
IMOKa3aTeIIbHEBIC 1
TPUTOHOMETPUUYECKHUE
YpPaBHEHUS U CUCTEMBI

OcHoBHbBIE TIpUEMBI UX pelieHus (paszlokeHue Ha
MHOKHTEJIHM, BBEJACHHE HOBBIXHEH3BECTHBIX, IIOJCTAHOBKA,
rpagu4IecKuii METO).

Hepasencrsa. PannonainsHsle, UpPpaLMOHAJIBHBIE,
[I0OKa3aTelIbHBIE WM TPUTOHOMETPUYECKUE  HEPaBEHCTBA.
OCHOBHBIE [TPUEMBI UX PELIECHHUS.

Hcnonb3oBanue CBOWCTB M rpadukoB (PyHKIMH MpH pelieHuH
ypaBHEHUI U HEpaBeHCTB. MeTo nHTepBaoB. M300paxenue Ha
KOOPJAMHATHOM IIOCKOCTM MHOXXECTBA PELICHUI ypaBHEHUN U
HCPAaBCHCTB C IBYMS IICPCMCHHBIMU U UX CUCTCM.

IIpakTHyeckas padora Ne9. KopHu ypaBHeHUi.
PaBHocunbHOCT ypaBHeHUi. [IpeoOpa3oBanue ypaBHEHUH.
OcHoOBHBbIE TPUEMBI PELIEHUS YpaBHEHU. Penienne cucrtem
YPaBHEHUM.

Hcnonb3oBaHue CBOMCTB M rpadMKOB (YHKUMH I peLIeHUs
YpPaBHEHU WHEPABEHCTB.

Pa3nes 6. KomOuHaTopuka, CTaTHCTHKA M TEOPUSI BEPOATHOCTEH

Tema 11.

OneMeHTbl KOMOMHATOPHUKHU.

OcHoBHbIE OHATHSA KOMOMHATOPUKH. 3aa4 Ha MOJACUYET Yncia
pa3MelIeHN, TEPECTAHOBOK, COueTaHui. Pelienne 3a1a4y Ha
nepebop BapuantoB. opmyna 6unoma Herotona. CBoiicTBa
OMHOMUHAJIBHBIX KO (OULIMEHTOB.

Tema 12
DIeMEHTEI
BEPOSATHOCTEMN

TEeOpuun

CoObITHE, BEpOATHOCTb COOBITHSA, CJIOKEHHE W YMHOMKEHUE
BeposTHOCTe.  [loHATHE O  HE3aBUCUMOCTH  COOBITHIA.
JluckpeTHas ciydailHas BeJIMYMHA, 3aKOH €€ pachpeicsieHUs.
HucnoBble XapaKTEPUCTUKU JUCKPETHOM CIy4YaliHOM BEIUYUHBI.
Ilonsatue o 3aKoHe OOJBIIMX YHCEN.

IIpakTnueckas padora Ne 10 BrruncieHue BepOSTHOCTEH.
HpI/IKHa}IHBIC 3a1a4u. HpeﬂCTaBHeHI/Ie YHUCJIIOBBIX JaHHBIX.
[IpuknanHele 3ana4u.

I'eomerpus
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Tema 13 IlpsiMble U TUIOCKOCTH
B IIPOCTPAHCTBE

B3anMHoOe pacnonoxkeHne IBYX NPsIMBIX B MIPOCTPAHCTBE.
[TapamienpHOCT, TpsIMOM M IIOCKOCTH. [lapamnenbHOCTH
miockocrel. llepneHIuKyIapHOCT, TPSAMOKW M IUIOCKOCTH
[lepnieHauKkynsip M HaAKJIOHHAs. YToJ MEXAy HpsSMOA U
IUIOCKOCTBIO. JIBYrpaHHBIA Yrojl. YToa MEXAy IUIOCKOCTSIMH
[lepneHMKyISIPHOCTD JBYX ILIOCKOCTEH.

I'eomeTrpuueckue npeodpa3oBaHus IIPOCTPAHCTBA:
MapajuieJbHbIl  MEPEHOC, CUMMETPUSL  OTHOCHUTEJIBHO
mwiockoctd. [lapannensHoe mnpoektupoBanue. Ilnomans
OPTOTOHAJIBHON NPOEKLMH

Tema 14 MHororpanHHuKu

Bepuunsl, pebpa, rpann MHOrorpaHHuka. Pa3seprka.
MHororpanssie yribl. Beinykiibie MHOrorpanHuku. Teopema
Ditnepa.

IIpusma. Ilpsimass u HaknoHHas mpusMma. [IpaBunbHas
npusma. [lapamrenenunen.

VYceuennas nupamuga. Terpasap. Cummerpun B KyOe, B
napajJiesienunesie, B Ipu3Me U Nupamujie

IIpakTnueckas padora Nell [IprmeHeHne U3ydeHHBIX CBOWCTB
reoMeTpuueckux  guryp u  QopMmyn Uil pelieHUus
reOMETPUUYECKUX 3aJay U 33a4 C IPAKTUYECKUM COJEPKaHUEM;
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6. TEMATHYECKOE INTAHUPOBAHMUME 110 YYEBHOMY IIPE/METY

No HaumeHoBaHue pa3jesioB U TeM Bceero | Jlekuus IIpakTnyeckne

n/n padoThI

1. BBenenue 2 2 -

2. Pa3BuTue noHsTHS O UKCIe 10 8 2

3. Kopnu, crenenu u jorapudmsl 12 11 1

4. [TpsimMble ¥ IIIOCKOCTH B IPOCTPAHCTBE 12 11 1

S. DneMeHThl KOMOMHATOPUKHU 14 13 1

6. KoopauHatel ¥ BEKTOpBI 14 13 1

7. OCHOBBI TPUTOHOMETPUHU 12 10 2

8. DYHKIIUU U UX TpadhuKu 16 14 2

o MHoOrorpaHHUKH M KpYyTJIble Tela 18 16 2

10. Hauana maremMaTuyeckoro aHaansa 18 16 2

11. | IlepBooOpa3Hasi U MHTETpaJl. 18 16 2

12. | DaeMeHThI TeOpUU BEPOSITHOCTEN M MaTeMaTH4YEeCKON 14 12 5
CTaTUCTUKH

13. | YpaBHEHHS M HEpABEHCTBA 12 10 2

14, | Dx3amen 6

15. Wroro: | 178 152 20

[Ipu peanuzamnuu cojaepkanus o0I1e00pa30BATEIBHOTO yY4eOHOrO MpeameTa

«Marematukay B npenenax OIIOIT CIIO na 6a3e 0CHOBHOTO OOIIIEro 00pa3oBaHUs C

noJiydeHueM cpeaHero ooirero oopaszoanus (ITTTKPC):

Buj yueoHoii padoThl O0bem B yacax
O0bem 00pa3oBaTeIbHOI NPOrPaMMBbI 178
B TOM 4MmcJe:
TEOpeTUYEeCcKoe 00ydeHUe 152
MPAaKTUYECKHUE 3aHATUS 20
Y4eOHBIM MIaHOM He
abopaTOpPHBIE 3aHITHS
IPEYCMOTPEHBI
Y4eOHBIM MJIaHOM He
Koncynemayus
IPEYCMOTPEHBI
Y4eOHBIM MJIaHOM HE
Camocmosmenvuas paboma
IPEYCMOTPEHBI
Ilpomesccymounaa ammecmayus é popme IK3amena 6
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7. YAEBHO-METOIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECHHEYEHUE IMTPOI'PAMMBI YYEBHOI'O ITPEIMETA
7.1 Onucanue mamepuanpbHoO-mexHU4ecKoil 6azvl, HEOOX0OUMOUL 0111

ocyuiecmaesieHun 06pa306am €J/1bHO20 npouecca

Nen/m | HaumeHoBaHue crienUAIbHbIX MOMeleHHii OCHAaIIEHHOCTH CIEeNUATbHBIX
U IOMELIeHHH ISl CAMOCTOSATEIbHOM NOMeIIEeHU U MOMeLleHU i 1JI
padoThI CaMOCTOSITEJIbHOM PadOThHI
1. Kabuner maremaruku: yueOHas ayautopus | 1.YueOHas qocka
JUIS IPOBE/ICHUS 3aHATUI BCeX BUIOB, B ToM | 2.Pabouee MecTo mpenogaBares
YUCJIe TPYNIOBBIX U UHAUBUAYAJIbHbIX 3.Kommekt yuebHOU wmebenu Ha 25
KOHCYJIbTallMM, TEKYILIEr0 KOHTPOJIS U oOyuaromuxcs
MIPOMEXKYTOUHOM aTTeCTaluu 4.Y4yeOHO-HarISIIHbIE TOCOOUS
414042, r. Actpaxans, yi1. MaructpaibHas, | 5.1lepenocHoit MYJIbTUMEAUINHBINA
18 KOMIUIEKT
Aymutopust Ne 307 6.[loctyn K UH(}OPMaLIOHHO-
TEJIEKOMMYHUKAILIMOHHON ceTu
«HTepuer»

[Tomemienue uist camocTosTenbHOM padoTsl | 1.Komruiekt yueOHoi mebenu Ha 25

2. 414042, r. ActpaxaHs, yi1. MaructpaibpHas, |00y4arommxcs
18 2. KommproTeps! — 2mT.
Aynuropus Ne 308 3. [Moctyn MH(pOpPMaIMOHHO-
TEJIEeKOMMYHUKALIMOHHON CeTH
«MHTepueT»

7.2. Pekomenoyemasn numepamypa (u3 gpedepanvnozo nepeuns)

@) OCHOBHAsA yUeOHan Tumepamypa:

1.bammakoB M.M. MaremaTuka: ydeOHUK JJIsl CTY/I. YUPEXKIAECHUN cpeld. mpod.
obpazoBanus. — M., 2023.

2.bammvakoB M. WM. Maremaruka. COopHUK 3adad MNpodUIbHON
HaIpaBJICHHOCTH: Yyue0. mocoOue s CTyA. YUYPEeXKICHH cpea. mnpod.
obpazoBanusg. — M., 2023.

3.bammakoB M.M. Maremaruka. 3agauyHuk: yueO. mocobue mjisi CTy.
yUpeKJIeHUM cpe. mpod. oOpazoBanusi. — M., 2023.

0) OonoqnumenvHan yueonan 1umepamypa:

l.bammakoB M. M. Maremartuka: KH. JJId IIpenojaaBaTesis: METOJ, T0coOue.
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—M,, 2021

2. bammakoB M.M. Marematnka: KeHura s mpenomaBaTens: ydeOHOE

m3nanne / bammakoB M.M. - MockBa : Axanmemms, 2024. - 253 c.
(O6meobpazoBarenbHast  moarotroBka B yupexaenusx CIIO). - URL:
https://academia-moscow.ru - Pexum gocryma: DieKTpoHHas OuOIMOTEKA

«Academiamoscow». - TeKCT : 2JeKTPOHHBIN
3.bammakos M. WU., Ipiranos III.JI. Metoamdeckoe mocooOue
JUIs ToarotoBku k EI'D. — M., 2023.

8) nepeuenHs yueOHO-MemooudecKo2o obdecneueHus:

Y4eOH0-MEeTOIMUECKOE MOCOOHE MO BHIMOJHEHUIO TIPAKTUUECKUX padoT
1o yueOHoU qucuuruinie «MaTeMaTuka.

2) unmepHem-pecypcol:

1.www.fcior.edu.ru(MudopmanoHHble, TPCHUPOBOYHBIC u

KOHTPOJIbHBIC MaTepI/IaHBI).

2.www.school-collection.edu.ru (Emunass  xommexkuuu 1rdpOBBIX

o0pa3oBaTeIbHBIX PECYPCOB).

0) 271eKMPOHHO-0UOITUOMEUHbIE CUCEMDL:

1.91eKkTpoHHO-OMOIMOTeUHAS cucTemMa «IPRbooks»

(http://www.iprbookshop.ru/)

2.006pa3oBatenbHO-U3AATEIBCKUI LHEHTP «AxanemMus»

(http://www.academia-moscow.ru /)

8.0COBEHHOCTH OPTAHU3ALINN OBYUYEHUA 1JIs1 UHBAJIMIOB U
JINL C O'PAHNYEHHBIMHU BO3MOKHOCTAMMU 310POBbS
Jlns  oOyyaromuxcsi W3 4YHCIa WHBAJIUAOB W JIMIl C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbSi HA OCHOBAHHMS TMCHMEHHOTO 3asBIICHUS Yy4eOHas

aucuMiuiiHa — «MaTeMaTuka)y — peamu3yercss € y4eTOM — OCOOEHHOCTEH
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http://www.school-collection.edu.ru/

HCI/IXO(bI/ISI/I‘IeCKOI“O pPa3BUTH,

3JI0POBBSA (J1ajiee — MHANBUIYATbHBIX 0COOCHHOCTEH ).

9. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA

HWHAUBUAYAJIBHBIX BO3MOXHOCTE M COCTOSIHUS

YUYEBHOI'O IPEJIMETA
PesyabTaTsl Kon IIpoBepsiemble DopMbI U METOAbI KOHTPOJISA ¥
o0yuyeHust pe3yJbTaTo | YMEHHUS M 3HAHUSL | OLEHKH Pe3yJbTAaTOB 00y4YeHHs
(INYHOCTHBIE, B Texymmit [Ipomexyrouna
npeaMeTHbIe. KOHTPOJIb A aTTecTalus
MeTanpeMeTHbIe)
JUYHOCHIHbLE
c(hOpMUPOBAHHOCTH J1 3HATD: ucroputo Yemuou
HAy4YHOTO pa3BUTHUS U onpoc,
MHUPOBO33PEHUS, JOCTH>KEHUS mecmupoeanu
COOTBETCTBYIOLIETO OTEYECTBEHHOMN e
COBPEMEHHOMY MH(OPMATUKH B
YPOBHIO pa3BUTHSA MUPOBOI UHAYCTPUHU
HayKH; WH(POPMAIIMOHHBIX
TEXHOJIOTHI;
IIOHUMAaHUE JI2 3HATH: npunuunsl | Yemusiil
3HAYMMOCTH o0ecrieyeHus onpoc,
MaTeMaTUKU JJIs MH(OPMAITHOHHOH mecmupoeanu
HayHHo= 6e30MacHOCTH ¢
TEXHUUYECKOTO
nporpecca, YMETD .'uBJ'IaI[eTL
ChOPMUPOBAHHOCTH CHCTEMOH 0a30BbIX
OTHOIIECHHUS K SHaHWH,
MaTEMaTHKE KaK K OTPKAIOINX BKITaZ
qACTH MH(OPMATUKH B
o01edeoBeuecKon bop MHUpPOBAHHE
KYJIbTYpBI Uepe3 COBPCMCHHOU
3HAKOMCTBO C Hay4YHOU KapTUHBI
HCTOPHUEN pa3BUTHUS MHpa.
MaTeMaTHKH,
9BOIIOLAEH
MaTeMaTHYeCKUX
UeH;
pa3BuTHE JI3 3HATD: Yemuwii
JIOTUYECKOTO TEeXHOJIOTUH onpoc,
MBIIICHHUS, peleHms mecmupoearu
MIPOCTPAHCTBEHHOTO KOHKPETHOIT 3724 | €
BOOOpaXeHUs, ¢ TTIOMOIIBIO
KPUTHYHOCTH KOHKPETHOTO
MBIIUICHUS HA HPOrPAMMHOTO
?e)g?;(e)’;[HMOM JUTSt cpeicrsa
Gy mymeit YMETHb:
npogeccuoHaTbHON aHATH3MPOBATL 1
COIIOCTABJISITh
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NEATEIIbHOCTH, IJIs pa3IuYHbIe
MIPOJIOJKECHHS HCTOYHUKHU
o0pa3zoBaHus U uHpOopMaIU
caMm000pa3oBaHus,
OBJIaJICHHE JI4 3HATD: 6a3oBsie Yemuwvin
MaTeMaTUYEeCKUMU TIPUHITATIBI onpoc,
3HAHUSMHU U OpraHu3anuy u mecmuposarnu
YMCHHUSMHU, (YHKITMOHUPOBAHUS | €
HEOOXOIMMEIMH B KOMITBIOTEPHBIX Ilpaxmuuecka
IIOBCETHEBHOM ceTeil; A paboma
JKM3HH, JJI1 OCBOCHHUS VMETb: BiajeTs
CMEKHBIX
HOpMaMH
€CTECTBEHHO- o
MH(POPMAIIMOHHOM
HAyYHBIX JUCIHILTAH
ITUKU U TPaBa;
M TUCLMIUINH
co0II01aTh
poheCCHOHATHLHOTO
LKA, IS HgI/IHHI/IHH
HoMTydeHHs obecreyeHus )
06pa30oBaAHNS B HH(pOpPMaITMOHHOM
00IaCToX, He 0€30I1aCHOCTH;
TpeOyIOIIMX
yriyOJIeHHON
MaTeMaTHYECKOH
ITOJrOTOBKH,
TOTOBHOCTh U JI5 YMETD: BHISIBIATH Yemmnoui
CIOCOOHOCTb K pobIeMBbl onpoc,
00pa3oBaHMIO, B TOM KU3ZHEICSITEIbHOCTH | Mecmuposanu
qucje 4eJIOBEKA B e
camMo00pa3zoBaHUIo, YCIIOBHSIX Ipaxmuuecka
Ha MPOTSKEHNUHU BCEH MH(OPMAIIMOHHOM s paboma
JKU3HU, CO3HATEIBLHOE HBATH3ALIH 1
OTHOIIIEHHE K OLICHHBATH
HgnpepHBHOMy npeagaraeMble MyTH
00pa30BaHMIO KaK
p . WX pa3pelieHus;
YCIOBUIO YCIIEITHON
npo¢eCCHOHAIBHON U
00I1IeCTBEHHOM
JIEATENHHOCTH;
TOTOBHOCTH U JI6 3HATD: ocHOBBI Yemnwiii
CIOCOOHOCTBH K IIPaBOBBIX aCIIEKTOB | ONPOC,
CaMOCTOSTEIIbHOM HCIIONB30BAHMIS mecmupoeanu
TBOPUECKOIH KOMIIBFOTEPHBIX 77
OTBETCTBECHHOU akmuuecka
MPOrpaMM U pabOThI P
JeITEIIbHOCTH; A paboma

B lHTEpHETE;
VYMETD: Bnagets
0a30BLIMH
HaBBIKAMH U
YMEHHSIMU T10
COOJIIO ICHUIO
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TpeOoBaHMit

TEXHUKHU
0e30IMacHOCTH,
TUTHUEHBI U
pecypcocOepekeHmst
pu paboTe co
CpeacTBaMu
nHdopMaTU3aLNH;
TOTOBHOCTH U J7 3HATD:
CIOCOOHOCTH K BO3MOKHOCTH
00pa3oBaHuIO, B pa3rpaHu4YeHus
TOM Hucjie npaB J0CTyIIa B
caMm000pa30BaHuUIo, .
HA OPOTSHKEHUU ceth;
BCEH KHU3HU, YMETb:
CO3HATENBHOE aHaIM3MpoBaTh
OTHOIICHHUE K KOMITBIOTEP C TOUKH
HETIPEPHIBHOMY 3peHUs JIMHCTBA
00pa30BaHUIO KaK €ro armapaTHBIX U
YCIOBUIO MIPOrPaMMHBIX
YCHGHIHOﬁ CPEICTB;
npodeccroHanbHO OIIPE/IETATh
1 ¥ 00IIIEeCTBEHHOM CpeIcTBa,
JeSITeNIbHOCTH;
HE0OXOIUMBIE IS
OCYIIIECTBIICHUS
MH(OPMAIIMOHHBIX
MIPOIIECCOB TPH
pElIeHNH 3a]1aY;
MemanpeomMenmHpix:
yMeHue M1 3HATD: cioco6st Ilpakmuuecka OK3amen
CaMOCTOSITEITLHO OIICHKH H s paboma
OTIpEeETATh IIeNn OpraHHu3aIu

NESITeIbHOCTH U
COCTaBJIATh IUIAHBI
NeSITeNIbHOCTH;
CaMOCTOSITEIILHO
OCYILECTBIIATH,
KOHTpPOJIMPOBATh U
KOPPEKTUPOBATh
JESITENbHOCTD;
UCIOJIb30BAaTh BCE
BO3MO>KHBIE PECYPCHI
JUTSL TOCTUKEHUS
IIOCTABJIEHHBIX LIeJIEN
U peaJIn3aluy IJIaHOB
NESITENIHOCTH;
BBIOMpATh YCIEIIHbIE
CTpaTEruy B
pa3NIUYHbIX

nHpopmanuu, B
TOM YHCIIE
MOJy4aeMOM U3
CpPEACTB MacCOBOM
uH(popMaIuy,
CBUJICTEIIHCTB
OYEBHILIEB,
UHTEPBBIO;
YMETh:
aHAITM3UPOBATH U
COIOCTABIIATh
pa3uyHbIe
HMCTOYHHUKH
uH(pOpMaINH;
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CUTYaAlHAX;

YMEHHE TPOTYKTUBHO M2 YMETb: Beiaensats | [lpakmuuecka
o0marbcs u B HCCIIEyeMOM s paboma
B3aMMO/ICIICTBOBATH B CUTyalluu 00BEKTa,
rnpouecce cyOBeKTa, MOJIENH;
COBMCCTHON BBIICIIATH CPeu
ACATCIBHOCTH, CBOWCTB TAHHOTO
YUUTBHIBATh MO3UIIMU 0GBeKTa
WX YYACTHUKOB
ApYrux yd CYLIECTBEHHbIE
NeSITeNIbHOCTH, N
CBOICTBA C TOUKHU
3¢pPEKTUBHO .
3peHus 1eien
paspemiarb
M N— MOJIETTUPOBAHUS;
OTIPENIETIATh
CpeICTBa,
HE0OXOTUMBIE IS
OCYIIECTBJICHUS
UH(OPMALIMOHHBIX
MPOIIECCOB MPHU
pelieHuu 3a/1ay;
BJIaJICHUC HaBBIKAMU M3 3HATB: o Ilpakmuuecka
MO3HABATEILHOM, IMCKpeTHOM popMme | 52 paboma
y4eOHo- MIPEICTABICHHS
HCCIIEIOBATENBCKOM U uH(opMaIHy;
IIPOCKTHOU CIIOCOOBI
ACATCIIbHOCTH, KOOVUPOBAaHUS U
HaBbIKAMH J€KOTMPOBAHUS
pa3%emeHH;{ MH(OPMALHH;
TPOBIICM, YMETb: Bragers
CIOCOOHOCTH |
KOMITHIOTEPHBIMH
TOTOBHOCTB K
cpelncTBaMu
CaMOCTOATEIILHOMY
MIPEACTABICHUS U
MOUCKY METOJIOB
—— aHalM3a JaHHBIX;
MPaKTUYECKUX 3a/1ad,
MIPUMEHEHUIO
pa3IUYHBIX METO/IOB
MMO3HAHMS;
TOTOBHOCTh U M4 3HATD: npunuunst | [lpakmuuecka
CHOCOOHOCTS K obecreyeHus 2 paboma
CaMOCTOSITEIILHOU MH(pOPMALIMOHHON
MH(pOPMALMOHHO- 0€301acCHOCTH;
IT03HABATEJIbHON VMETb: oleHuBath
NeSTEIbHOCTH,

BKJIIOYasi yMEHUE
OpPUEHTUPOBATHCS B
Pa3IMYHbIX
HCTOYHUKAX
uH(popmanuu,
KPUTHUYECKH

nH(pOpMaLIHIO ¢
MIO3ULINM €€
CBOWCTB; BlAJIETh
HOpMaMH
MH(POPMAIIMOHHON
9THKH U IPaBa;
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OLICHUBATh U

YMCHHUC KPUTUYCCKHU

HHTCPIIPCTHPOBATDH OLICHUBAaThb U
undopmaIIIo, HHTEPIPETUPOBATH
MOJIy4aeMyIo U3 HHGOpPMALIHIO
Pa3IUYHBIX
HMCTOYHUKOB;
BJIQJICHUE SI3bIKOBBIMU M5 3HATD: o cniocobax | Ilpakmuuecka
CpeICTBaMH: yMEHHUE XpaHeHUus U A paboma
SICHO, JIOTUYHO U MIPOCTEUIIEH
TOYHO M3J1araTh CBOIO 00paboTKe JaHHBIX
TOYKY 3pEHHU 110 YMETD:
pa3IMYHbIM aHAJIM3UPOBATh
BOIIpOCaM; YCIJIOBHS U
BO3MOYXHOCTH
MIPUMEHEHUS
MIPOrPaMMHOTO
cpencTBa Jist
pElIeHUS TUTTOBBIX
3a/1a4
OTHOILIEHUE K M6 3HATDB: ocHOBBI Ipaxmuuecka
npodeccnoHaTBEHOM MIPaBOBBIX ACIEKTOB | s paboma
JEeSITeIbHOCTH KaK WCIIOJIb30BAHUS
BO3MOKHOCTH KOMITBIOTEPHBIX
y4acTHs B pelICHUU MPOrpaMM U pabOThI
JINYHBIX, B nTepHere
OOIIECTBEHHBIX, VYMETh: Braners
roCyJIapCTBEHHBIX, 6a30BLIMHU
00IIeHaMOHATBHBIX HABBIKAMY U
npodiem; YMEHUSMH 10
COOJTIOICHUIO
TpeboBaHMIT
TEXHHUKHU
0€301macHOCTH,
TUTUEHBI U
pecypcocOepexeHus
npu pabore co
cpelncTBaMu
nH(pOopMaTU3AINH
LIEJIEYCTPEMIIEHHOCTD M7 3HATD: paznuunsie | [lpakmuuecka
B IIOMCKaX U METOJIBI PEIICHHUs 5 paboma

MPUHITHH PEIICHUH,
Cc000pa3UTETHLHOCTh U
WHTYULUSA,
Pa3BHTOCTh
MIPOCTPAHCTBEHHBIX
MpEICTaBICHUN;

MIPAKTUIECKHIX
3a/ad4;
VMETh:

aHAJIN3UPOBATH
uHTepdeiic
IIPOrpaMMHOT0
CpPEACTBA C MO3ULIHI
HUCIIOJTHUTCIIA, €T0
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cpensl
(YHKIIMOHUPOBAHUS
, CHCTEMBI KOMaH/| 1
CHCTEMBI OTKA30B;

npeomemuuvix:
c(hOpMUPOBAHHOCTH 111 3HATD: o Yemuoiu IK3ameH
MpeACTaBICHUN O TUCKPETHOU opme | onpoc
MaTeMaTHUKe KaKk MpeACTaBICHUS
4aCTU MUPOBOU uH(pOpMaILNH; Tecmuposanue
KYJIbTYPbI U MECTE CHOCOObI B
MaTeMaTUKHU B KOJIMPOBAHUS U Konmponvnas
COBPEMEHHOI JEKOUPOBaHUS paboma
LIMBHIIM3AIIH, nHpopMauu;
croco0ax OIMMUCAHMS YMETb: ouenusars
SIBJICHUW PeabHOTO HH(pOpMAIIHIO C
MHUpa Ha MO3ULUN €€
MaTeMaTU4YECKOM CBONCTB; BJIaJICTh
A3BIKE, KOMITbIOTCPHBIMHA

cpelncTBamMu

MPEACTABICHUS U

aHaIM3a JaHHBIX;
c(hOpMUPOBAHHOCTH 112 3HATD: Yemuou
MpeACTaBICHUH O TEXHOJIOTHIO onpoc
MaTeMaTUYECKUX peuieHus
MOHATHUSX KaK KOHKpETHOU 3anaun | Tecmuposanue
BOKHEUIIUX C IIOMOIIBIO
MaTeMaTUYeCKUX KOHKPETHOTO Konmponvnas
MOJEIIAX, MIPOTPaMMHOI0 paboma
TTO3BOJISFOIINX CpelICTBa U METOJT €€
OMUCHIBaTh U U3y4aTh peuieHus;
pa3HbBIE TPOLECCHI U YMETh:
SIBJICHUS; TOHUMaHUE BJIAJIETh HAaBBIKAMHU
BO3MOKHOCTH AITOPUTMHUYECKOTO
AKCHOMAaTUYECKOTO MBIIUIEHUS U
MMOCTPOEHUS TMOHUMAaHHE
MaTeMaTUYeCKUX He00X0IMMOCTH
TEOpHIi; hopmabHOTO

OMHUCaHUs

ITOPUTMOB
BJIaJIEHUE METOaAMH 113 3HATD: o Yemuoui
J0Ka3aTcJIbCTB U criocooax XpaHEHUs onpoc
aIropuTMoB ¥ IpoCTeNIIeN
perieHus, yMeHHe X 0GPAGOTKE MAHHBIX: Tecmuposanue
MIPUMEHSTb,
IIPOBOJIUTH YMETE: Koumponvnas
IOKa3aTeIbHbIE HCII0IB30BATH paboma
PacCyXaeHHUs B X04€ KOMITIbFOTCPHBIC
pelieHus 3aay; cpencTBa

npCaACTaBJICHUA U
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aHaJIn3a JaHHBIX,

OCYILIECTBIISATh
00paboTKy
CTaTUCTUYECKOU
nHpopManuu ¢
IIOMOLUIBIO
KOMIIBIOTEpA.
BJIAJICHUE 114 YMETh: Yemuwiii
CTaHJIaPTHBIMU OCYIIECTBIISAThH onpoc
pUEeMaMH PELICHUS 00paboTKy
paloHaIbHBIX U TEKCTOBOM U Tecmuposanue
UppaLMOHATIBHBIX, rpadu4ecKoit
MOKa3aTeIbHbIX, uHpopmanuu ¢
CTENIEHHBIX, TTOMOIIIBIO
TPUTOHOMETPHUYECKHX KOMIIBIOTEpa
YpPaBHEHUU U
HEPaBEHCTB, UX
CUCTEM;
UCIOJIb30BaHUE
TOTOBBIX
KOMITBIOTEPHBIX
porpamm, B TOM
quClie sl TOUCKa
IyTH PEIICHUS U
WJUTIOCTPAIIH
peuieHus: ypaBHEHU N
Y HEPaBEHCTB;
c(hOpMUPOBAHHOCTD 115 YMETh: Yemuoiu
MIpe/iCTaBIeHHH 00 OCYULIECTBIISATh onpoc
OCHOBHBIX IOHATHUSAX 00paboTKy
MaTEMATUYECKOrO YUCIIOBOM Tecmupoesanue
aHalin3a u ux nHpOpMaIuu ¢
CBOMCTBAx, BIa/ICHUE MTOMOIIIBIO Koumponvnas
yMEHUEM KOMIThIOTEpa paboma
XapaKTepu30BaTh
noBeieHne QyHKIUH,
HCIIOJIb30BaHUE
MOJTYYECHHBIX 3HAHUM
JUTSL OTTUCAHHUS U
aHaJIn3a peaybHbIX
3aBHCUMOCTEH;
BJIaJIcHE€ OCHOBHBIMH 115 3HATD: o Yemnwui
MOHATHUAMU 0 MaTEeMaTUYECKUX onpoc
TIJIOCKUX " 06BEKTAX
MPOCTPAHCTBEHHBIX MH(OPMATHKH, B Tecmuposanue
T€OMETPUUYECKHUX TOM HHCTIE O
¢durypax, X [— Koumponvnas
OCHOBHBIX CBOMCTBaX; paboma
c(OPMHPOBAHHOCTH (bopmynax;

YMEHHs pacro3HaBaTh

VYMETD: ontennBaTth
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r€OMETPUYECKHE aJIeKBaTHOCTb
¢burypsl Ha yepTexax, MOJIETHN U
MOJECIIAX u B MOJIETTUPYEMOTO
peaibHOM MUDE; o0BeKTa, 1enei
MIPUMEHEHHE MOJICJIUPOBAHUS;
U3YYCHHBIX CBOWCTB BBIJICTISITH B
F€OMETPUYECKHUX HcciIenyeMon
buryp u bopmyn s CUTyaIu 00BbEKTa,
perieHust cyOBeKTa, MOJIEINH;
reOMETPUUYECKUX BBIICTISITH CPEIU
3a4a4 M 3aja4y ¢ CBOMCTB JJaHHOTO
MPAKTUYECKUM o0BbeKTa
COJIEp/KaHUEM; CYILIECTBEHHBIX
CBOWCTB C TOUKH
3peHUs Leen
MOJICTTUPOBaHUS
c(hOpMHUPOBAHHOCTH 116 3HATD: o Yemmuwiii
MPEICTABICHUN O MaTeMaTUYECKUX onpoc
Hponeccax u o0BeKTax
ABJICHHAX, NMEIOLINX MHBOPMATHKH, B Tecmuposanue
BEPOSITHOCTHBIN TOM UHCIIe O
XapakTep, [ — Konmponvrasn
CTATUCTUYECKUX paboma
3aKOHOMEPHOCTSIX B (bopmynax;
PeATBHOM MHUPE, YMETD: ouenuBarb
OCHOBHBIX TOHATHSAX a/IeKBATHOCTD
3JIEMEHTapHOU Mozem 1
TeopuH MOJIEUPYEMOTO
BEOSTHOCTEIH; 00beKTa, 1emei
YMEHUHN HAXOJIUTh U MOCMPOBAHIA,
OLICHHBATH BBUIENATD B
BEPOSITHOCTH uccIeyeMon
HACTYTLTEHHS CUTyalluu O0BEKTa,
COOBITHIL B cyObeKTa, MOJIEIH;
MpocTeifiHX BBUICILATH Cpean
MPAKTHUECKIX CBOMCTB JJaHHOTO
CUTYaIUsX U obbekTa
OCHOBHBIE CYLIECTBEHHBIX
XAPaKTePHCTHKA CBOHCTB C TOUKH
CIIy4alHbIX BEJINYMH; SpeHui enen
MOJEJIMPOBAHUS
BJIaJICHME HaBBIKAMU 177 3HATD: ocHOBHBIMHU | Yemnbiii
WCIIO0b30BaHUS CBeJIeHUsIMH 0 0a3ax | onpoc
TOTOBBIX JAHHBIX U CPEICTBAX
KOMITbIOTEPHBIX JIOCTYTIa K HUM; Tecmuposanue
porpaMM npu YMETb: pabotats ¢
pelIeHny 3a/1ay; HUMH. Koumponvnas
paboma
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