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1. HIOACHUTEJIBHAS 3AITUCKA.
1.1. Ob61acTh NpUMEHEHHUs POrPAMMBbI Y4eOHOH JMCIUIITHHBI

O6meoOpazoBaTenbHas yuyeOHas quciuIuinHa «MareMmaTtukay Hu3ydaercs B
komtemke JII'Y, peanmsyromem 00pa3oBaTebHYIO POrPaMMy CPEIHEro OOIIero
oOpa3oBaHHMsi B  Tpelelax  OCBOCHHS  OCHOBHOM  MPOQecCHOHATbHON
oOpazoBarensHoil mporpammbl CIIO (OIT CIIO) nHa 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsl TpH TIOJTOTOBKE CIELUAIUCTOB CpeaHero 3BeHa. [Iporpamma
pa3zpabotana Ha ocHoBe TpeboBanuit GI'OC COO, npeabsBIsieMbIX K CTPYKTYpE,
COZIEPKaHUIO U pe3yjbTaTaM OCBOEHHUS y4eOHON AMCHUIUIMHBI «MaTemaTukay,
OI'OC CIIO no crmnemmaneHoct 40.02.04 - «IOpucnpyneHuus», a TaKxKe
nonoxeHusiMu  PeiepasbHOl  OCHOBHOM  00111€00pa30BaTEIbHON  IPOrPaMMBbl
cpeanero obmiero oopazoanus (POOIT COO) ¢ yuerom 1n.4.,c1.1. DeaepaibHbIX
3akOHOB Neo 144-®3 ot 26.05.2021 u Ne 371-D3 ot 24.09.2022.

B cootBercTBUM ¢ PexoMeHIanusMu 1O peaiu3allid CPEeHEro OOIIero
oOpa3oBaHMs B TMpejAesiax OCBOCHMS 0O0pa30BaTENbHOM HPOTPaMMBbl CPEIHErO
npodeccuonanpHoro obpazoanus (Ilucemo Munnpocsemenus Poccun ot
1.03.2023 r. Ne 05-592), na ocHoBe cojepxxkanus DenepanbHOil paboueit
IporpaMmbl  y4eOHOM AUCIUIUIMHBI «MaTeMaTukay, YTBEPKIACHHOM MPUKA30M
Munnpocsemenuss PO Ne 1014 ot 23.11.2022 pgnsa peanusanuu  OCHOBHOU
npodeccuoHanbHOM oOpa3zoBarenbHOl mporpammbl CIIO Ha 0aze OCHOBHOTO
00111er0 00pa3oBaHus ¢ MOJTYUYCHHEM CPEAHETO 00111ero 00pa3oBaHus.

1.2. Henu v 3aga4u y4eOHOH TUCIUTIMHBI:

Conepxanue mporpamMMbl 001Ie00pa3oBaTEIbHON JIUCHUILUIMHBL «MaTtemaTuka
HamnpaBlIEeHO Ha JOCTHKEHHE pEe3yJlbTaTOB €€ M3yYeHUs B COOTBETCTBUU C
tpeboBanusimu GI'OC CO0 ¢ yuerom npodeccuonanbHoi HanpaBiaeHHOCTH PI'OC
CIIO.

2. OBIIASI XAPAKTEPUCTUKA YYESHOM JUCIHUILIUHBI.

Pabouast mporpamma yueOHON NUCHUIUIMHBI «MatemaTrnka» 0a30BOr0 YpOBHS AJIs
oOyuaromuxcs 1 KypcoB pa3paborana Ha ocHoBe DeiepaibHOTro

rocyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHJApTa CPEIHETO OOIIEeTro 00pa3oBaHUs,
c yu€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWI, TNPEIBIBIIEMBIX K
MaTeMaTHYeCKOMYy OOpa30BaHUIO, W TPATUIMN POCCHICKOTO 0OOpa3oBaHMSL.



Peaﬂmaum{ IMporpaMmabl oOecrneunBaeT OBJIaACHHUC KIIIOYCBBIMH KOMIICTCHIUIMU,
COCTAaBJHAIOIMMMH OCHOBY JIA CaMOpPAa3BUTHUA W HCIIPCPBLIBHOI'O O6pa3OBaHI/ISI,
OCIOCTHOCTD O6HI€KYJII>TypHOFO, JIMYHOCTHOI'O M ITO3HABATCIIBbHOI'O PA3BUTHUA

JIMYHOCTH O6yanOIHHXC$I.

B snoxy uudposoit Tpanchopmaiuu Bcex cdep UeI0oBEUECKOW AeSTENbHOCTU
HEBO3MOXXHO  CTaTb  OOpa30BaHHBIM  COBPEMEHHBIM  YEJOBEKOM  0e3
MaTeMaTUYECKOU MOJTOTOBKH.

MatemaTuke TPUHAUICKUT BeAylias pojb B (OPMUPOBAHUU AITOPUTMUUYECKON
KOMITOHEHTHl MBIIIJICHUSI W BOCHUTAHUM YMEHUW JIeWCTBOBATH IO 3aJaHHBIM
QIrOpUTMaM, COBEPILICHCTBOBATh HU3BECTHbIE U KOHCTPYHpPOBaThb HOBBIE. B
IpoLECCe pEeUIeHUs] 3aJad — OCHOBHOM Y4YeOHOM JEsITeNbHOCTH Ha 3aHSATHIX
MaTEMaTUKH — Pa3BUBAIOTCS TBOpUYECKass M MPUKIAJAHAS CTOPOHBI MBIILICHUS.
OOyuenne mMaTemMaTHKe MAET BO3MOXKHOCTH Pa3BUBATh Y OOYYAIOIIMXCS TOYHYIO,
palMOHAIbHYIO W HMH(POPMATHBHYIO pe€4yb, yMEHUE OTOuparh Hauboliee
MOIXOJISAIINE S3bIKOBBIC, CHMBOJIMYECKHE, TpaQUuecKue CpeaCcTBa AJis BhIPAKCHUS
CYXICHHA ¥ HArMSAHOTO HX TMpenctaBieHus. HeoOXoguMbpIM KOMIIOHEHTOM
oOuIel KyJnbTypbl B COBPEMEHHOM TOJIKOBAaHUU SIBISETCA OOIIEEe 3HAKOMCTBO C
METOJaMHU TO3HaHMs JEUCTBUTEIBHOCTH, MPEACTABICHUE O NpPEeaMEeTe U METOoJe
MaTE€MaTUKH, €r0 OTJIUYHS OT METOJOB €CTECTBEHHBIX U T'yMaHUTApHBIX HaAyK, 00
OCOOCHHOCTSIX TPUMEHEHHUS MAaTeMaTUKU IS PEUICHHs] HAyYHBIX M MPHUKIATHBIX
3aja4. TakuM 00pa3oM MaremMaTH4YecKoe OO0pa30BaHME BHOCUT CBOWM BKJIAJ B
dbopmupoBaHue o001IeH KynbTypel uenoBeka. B coorBerctBuu ¢ ®I'OC COO
MaTeMaTHKa SBISETCS 00sA3aTeNbHBIM TMPEAMETOM Ha JaHHOM  YPOBHE
o0Opa3oBaHHs.

3. MECTO YUYEBHOMH JUCIUILINHBI B YYEEHOM ILJIAHE

Mecto marematuku B cucteme CIIO ompenensercs ero no3HaBaTeIbHBIM U
MHUPOBO33PEHYECKUM 3HAUYEHHUEM, BOCIUTATENIbHBIM IOTEHIIMAJIOM, BKJIAJAOM B
CTAaHOBJICHME JMYHOCTH  4yenoBeka. OHa  CIOyKUT BaXHBIM  PECypcoMm
CaMOUJECHTU(PHUKAIIUN JIMYHOCTH B OKPYXKAIOIIEM COLIMyMe, KYJIbTYpHOU cpene OT
YPOBHS CEMBH JI0 YPOBHS CBOEH CTpaHbl U MUpA B LIEJIOM. YueOHas TUCITUTLINHA
«MaremaTuka» SBISIeTCS YYEOHBIM NPEIMETOM M3 00s3aTeIbHOM MpeIMETHON
obnactu «Marematuka u uapopmatukay GI'OC cpeanero obuiero oOpa3oBaHuUs.
B xommemxe JII'Y, peanmm3yromero o0Opa3oBaTENbHYIO NTPOTpaMMy CPETHETO



obmero obpazoanus B mpeaenax ocBoeHus OIIOIT CIIO na 6aze OCHOBHOTO
obmero oOpa3zoBaHus, YyuyeOHas JUCHUIUIMHA «MareMaThka» H3y4aeTcs B
obmeoopazoBarenbHoM 1ukie ydeOHoro miaana OITOIT CIIO na 6a3e OCHOBHOTO
oO1mero oOpa3oBaHus C MOMydeHUEM cpeaHero odmiero oopazoanus (IITICC3). B
yuebnpix minaHax [IIICC3 mecto ydeOHOM aucuuruimabl «MaTemaTtukay — B
coctaBe OO0IIe00pa30BaATENbHBIX YYEOHBIX JUCHUIUIMH, (OPMUPYEMBIX U3
00s13aTeNbHBIX MpeaMeTHBIX o0acTeit @I'OC cpeanero obmiero oOpa3oBaHus, s
crietmanbHOCTH CITO 40.02.04 - « FOpucnpyaeHuus».

4. PEBYJIBTATHBI OCOBOEHUS YYEBHOM JUCHHUIIJIIMHBI
(IMYHOCTHBIE, METANIPEIMETHBbIE U NMPeAMeTHbIE Pe3yJbTAThl 0CBOEHMS
Y4eOHOM TUCUHMILJIMHBI)

OcBocHue y‘le6HOFO nmpcamMcTa «MaremaTtuka» JOJIDKHO o0ecIeynBaTh
JOCTHKCHHC Ha YPOBHC CPCAHCTO O6H16F0 06p330BaHI/I}I CIICAYIOIUX JIMYHOCTHBIX,
MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06paSOBaTCJ'IBHBIX PE3YJILTATOB.

JIMHHOCTHBLIE PE3YJIbTATEI

JImdHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPaMMbl Y4EOHOro TMpeameTa
«MareMaTtnka» XapaKTEPU3YIOTCS:

I'paxxpanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOHN MO3UIIMKA OOYYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HAa POCCHUMCKOrOo OOIIeCcTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUMH,
npoLeayp TpaXIaHCKOTO obOmecTBa (BBIOOPHI, OMPOCHI W TP.), YMEHHEM
B3aUMOJICMCTBOBAaTh C COLUHUAIBHBIMA HMHCTUTYTAMU B COOTBETCTBHM C UX
GYHKIUSIMHA U HA3HAYCHUEM.

ITaTpuoTHYecKkoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUNUCKON TPAKIAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY U HACTOSIIEMY POCCUMCKON MaTEMATUKH, LICHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMAaTUUYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMMKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHEM IyXOBHBIX LHEHHOCTEN POCCUICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUSA, OTUYECKOTO  IMOBEIACHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
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Y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIAJA B TOCTPOEHNE YCTOMYMBOTO OYayIIeTo.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIOUYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3aj11ad4, pelIeHui, paccyXaeHu;
BOCTIPUMMYHMBOCTBHIO K MATEMaTUYECKUM aCIleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHITh MAaTeMAaTHYECKHEe 3HAHUS B
HWHTEpecax 3/I0pPOBOTO M 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pOBbIO (3I0POBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXKHUM 3aHITUH U

OTJIbIXa, peryisipHas busnueckas AKTUBHOCTb); buznuecKoro
COBEPIIIEHCTBOBAHUS, npu 3AHSATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
TS TEIbHOCTBIO.

TpynoBoe BocmuTranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IEHHOCTH TPYIOJIIOOUS; UHTEPECOM K
pazimuuHbiM  chepaM  NMPodECCHOHANBHOM  JEATENBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM U €€ MPUIIOKEHUSMH, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymed mnpodeccun H pean30BbIBaTh COOCTBEHHBIE KM3HEHHBIC IJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K  MaTreéMaTH4YeCcKoMy OOpa3OBaHHUIO W
caM000pa30BaHUIO Ha TPOTHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 33/1a4 MAaTEMAaTUYECKON HAMPABICHHOCTH.

JKOJIOrMYeCKoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJIOTMYECKONW KYJIbTYPhbl, MOHMUMAHUEM BIIHUSHUS
COLUAIBHO-DKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE NMPUPOAHOM M COLIMAJIbHOU
Cpelbl, OCO3HaHUEM TIJO00AJTBHOTO XapaKTepa JKOJOTMYECKUX MpodsieM;
OpHEHTalMel Ha NMPUMEHEHHE MaTEeMaTHUYECKUX 3HAHWUM [JIsl pElICHHs 3aj]ay B
0o0JIacT OKpY’KawImleld cpejbl, IUIAHUPOBAHUS TIOCTYNMKOB M OLIEHKH HX
BO3MOXHBIX ITOCJICICTBUU JIJI1 OKPY’KAIOLIEN CPEbI.

IleHHOCTH HAYYHOI' 0 ITO3HAHUS:

c(hOPMHUPOBAHHOCTHI0O MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH W  OOIIECTBEHHOW TMPaKTUKHU, [MOHUMaHUEM
MaTeMaTH4YeCKOW HayKh Kak cdepbl YelIOBEYECKOW JAesTEIbHOCTH, JTaroB €€
pa3BUTUSL M 3HAYUMOCTH JJIS Pa3BUTUSA I[IMBWIM3ALMU;, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKU W MaTEMaTHYE€CKON KyJIbTYpOH Kak CpPEJACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYUIECTBIIATh NPOEKTHYIO M HCCIEAO0BATENBCKYIO JAESATEIbHOCTD
WHJVMBUAYAJIbHO U B TPYIIIE.

METAITIPEIAMETHBIE PE3VYJIbTATDI



MeranpeaMeTHbIe pe3yibTaThl OCBOEHUS MPOrpaMMbl Yy4eOHOTO MpeaMeTa
«Maremartnka» XapaKTEepU3yKTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NMO3HABATEJILHBIMU  JICHCTBUSIMU, YHUBEPCAIBHBIMH  KOMMYHHKATHBHBIMU
NEUCTBUSIMU, YHUBEPCAIBHBIMU PETYISTUBHBIMU JACHCTBUSIMU.

1)  VYHuBepcagbHble  TNO3HaBaTeJbHbIEe  JCHCTBH,  00ECICYMBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTHUBHBIX TIPOIECCOB OOy4aromuxcsi (OCBOCHHE
METOJOB  IIO3HAHUS  OKPYXKAIOWIEr0  MHpa; INPUMEHEHHUE  JIOTUYECKUX,
UCCIIeI0BATEIBCKHUX ONepalnii, yMeHUu paboTaTh ¢ HHGOpMAIIHEH).

ba3oBble Jioruyeckue 1eicTBUs:

e BBISIBIIATh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKK MaTEMaTUUYECKUX
OOBEKTOB, TMOHATHI, OTHOIICHUN MEXIy MOHATUSAMU;, (HOPMYIUPOBATH
ONpENENICHUs]  TOHSATUM; YCTAHABIMBATH CYLIECTBEHHBI  IPU3HAK
Kiaccu(ukanyy, OCHOBAaHMS JJIsi OOOOIEHUS W CPaBHEHUS, KPUTEPUH
MPOBOJIUMOTO aHAJIN3A;

e BOCIIPUHUMATh,  (QOpMYIUpOBaTH U  MNPeOoOpPa30OBBIBATH  CYXKICHHUS:
YTBEPIAUTEIbHBIC W OTpHUIlATENIbHBIC, €IUHUYHBIC, YaCTHbIE M OOLIUE;
YCJIOBHBIE;

* BBISIBIISATD MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U 151
npotuBopeursi B (akTax, MaHHBIX, HAOIIOJEHUSX W YTBEPKICHUSAX;
npejyiaratb ~ KpUTEpUM  JUIsl  BBISIBICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

e JICJIaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (MIPSMbIE U OT MPOTUBHOTO), BHICTPAMBATh apryMEHTAIIHIO,
NPUBOJIUTH TPUMEPHl W KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIbI;

e BBIOMpaTh cmoco0 pelleHus ydeOHOM 3ajaun (CpaBHMBATh HECKOJIBKO
BapHAaHTOB peUIeHMs, BbIOMpaTh Hauboiee NOAXOMSAIUNA C y4ETOM
CaMOCTOSITENIbHO BBIZICIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBare/ibcKue 1eiCTBUS:

¢ ICTIOJIb30BAaTh BOMNPOCHI KakK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUre, MpodIeMy,
yCTaHaBIMBaTh  MCKOMOE€ W  JaHHOe, (opMHpOBaTh  THUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHECHHE;

¢ IPOBOJIUTH CAMOCTOSITENIEHO CIJIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OObEKTa, SBIICHUS,
IpoLECcCa, BBIABICHUIO 3aBHUCHUMOCTEH MEXIy OOBEKTaMH, SBIICHUSMHU,
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POLIECCaMU;

e CAMOCTOSITEIFHO (POPMYITHPOBATH OOOOIIEHNS W BHIBOJBI MO PE3yJIbTaTaM
IPOBENEHHOTO HAOJIOIEHUSA, HUCCIEAOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

« IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpOlEecCa, a TAKKE BbIABUTAThH
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmei:

¢ BBISIBIISITH JCUIUTHI MH(GOPMALIMHU, JAHHBIX, HEOOXOIUMBIX Ui OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1au;

e BBIOMpaTh HHMOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH WHGOOPMAIMIO Pa3IMYHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

e CTPYKTYpUpPOBaTh MH(POpPMALMIO, MPEJICTABIATh €€ B Pa3IMYHbIX (OpMax,
WLTIOCTPUPOBATH TpapuuecKH;

* OLICHUBATh Ha1EKHOCTD uHbopMauu o CaMOCTOSITEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) YHHBepcalbHblC KOMMYHHMKATHBHbIE JICHCTBUS, OOECIICUHMBAIOT

c(OPMHUPOBAHHOCTH COLIUAIBHBIX HABBIKOB 00YYaOLTUXCS.

OO0menue:

e BOCIIPUHUMATh U (DOPMYIHPOBATh CYX ACHHUSI B COOTBETCTBUH C YCIOBUSMU
U LEeNSIMU OOIIEHMS; SICHO, TOYHO, T'PAMOTHO BBIpaXaThb CBOIO TOYKY
3peHUs] B YCTHBIX W TMHUCBMEHHBIX TEKCTaX, /JaBaTh MOSCHEHUS IO XOIY
pelIeHus 3a/1a4l, KOMMEHTUPOBATh NOJYyUYEHHBIH Pe3yJIbTaT;

eB X0/i€ 00CYXJCHHUS 3a7aBaTh BOMPOCHI MO CYILIECTBY OOCYX AaeMON TEMBI,
po0JIeMBbl, peraeMoi 3a/1a4u, BHICKa3bIBaTh UCH, HAllEJICHHBIE HA TMTOUCK
pEIICHUs; COTOCTaBIsATh CBOUM CYXIEHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh Pa3IMyUe M CXOACTBO MO3UIMI; B
KOPPEKTHOI opme popMyIrpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;

e [IPE/ICTABIISATH PE3YNbTAThl PEIICHUs 3a7au, SKCIIEpUMEHTA, UCCIICJOBAHMS,
MPOEKTa; CaMOCTOSITENIbHO BBHIOMpATh (OpMaT BBICTYIUIGHUS C YYETOM
3a7a4 MPe3eHTAIMH 1 OCOOCHHOCTEH ayIUTOPHUH.

CoTpyanunuecTBo:

e IOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHON U WHAUBUAYAIbHON
paboThl TpU pelieHnH Y4eOHBIX 3ajad; MPUHAMATH IIeTh COBMECTHOU
JESTENIbHOCTH, TUJIAHUPOBATh  OPraHU3allii0  COBMECTHOW  paboTHI,
pacnpenensTh BHUABI PabOT, ITOTOBAapHBATHCS, OOCYXAATh MPOIECC H
pe3ynbTat padoThl; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

¢ y4aCTBOBATh B IPyNIOBBIX (popmax paboThl (00CykIeHUs1, 0OMEH MHEHHUH,
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«MO3TOBBIE IITYPMbD» W HWHBIC); BBIMIOJHATH CBOIO YacTh pabOTHI U
KOOPAUHUPOBATh CBOM JICUCTBUS C JPYTMMU YiICHAMU KOMAaHJIbI;
OLICHMBATh KAa4eCTBO CBOETr0 BKJIAJa B OOMIMNA MPOAYKT IO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

3) YHuBepcanbHbie peryJsiTuBHbIE TIEHCTBH, o0ecrneunBaoT
(bopMHpPOBaHNE CMBICIIOBBIX YCTAHOBOK W YKM3HEHHBIX HABBIKOB JINYHOCTH.
Camoopranusamnus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUSI 33/1a4H, BEIOMPATH CIIOCOO PEIICHHS C
Y4IETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIB!

eBJIAJICTh HABBIKAMH  TIO3HABATEIbHON  pedieKkcMr Kak  OCO3HAHHS
COBEpIIIAEMbIX JEUCTBUIM U MBICIHUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIAQJIETh CHOCOOAMH  CaMONPOBEPKH, CAMOKOHTpPOJSI —Tpolecca |
pe3yibTaTa peuieH!us MaTeMaTHIeCKON 3a/1a4u;

o IPEJBUIETH TPYAHOCTH, KOTOPHIC MOTYT BOSHUKHYTH MPU PEIICHUU 3a1a4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB,
JAHHBIX, HAWJCHHBIX OIMIHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

¢ OI[CHUBATh COOTBETCTBHUE pe3yjibTaTa 1M U YCJIOBHUSAM, OOBSICHATH
MPUYUHBI JOCTHKEHUS WM HEIOCTHUKEHHUS PE3yJbTaTOB JCATEIHLHOCTH,
HAXOJUTh OIMHUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHDBIE PE3VYJIbTATDI

OcBoenue ydeOHOro kypca «MaTemaTHKa» Ha YPOBHE CPEAHEro OOILEero
oOpa3oBaHMs JIOJDKHO 0O0€CleyrBaTh JOCTIXKEHUE CIEIYIOIIUX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

1 CEMETP

Y Paszges «AJiiredpa u HayaJia MATEMATHYECKOT0 aHAJIM3a»

Yuciia 1 BBIYUCTICHUS

OnepupoBaTh TOHATHSMHU: PAIMOHATBLHOE W JICHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI M JIECATUYHAS APOOH, MPOIECHTHI.

BeimonmHATe  apudMeETHYEeCKHEe ~— Omepalid ¢ palWoOHAIbHBIMH U
JEHCTBUTEITLHBIMH YHUCIIAMHU.

BoinonsasaTs npuOamkEHHbIE BHIYUCICHUS, UCTIONB3Ys IpaBUila OKPYTIEHUs,
JIeaTh MPUKUIKY U OIIEHKY Pe3yJIbTaTa BHIYUCICHHM.

OnepupoBarh MOHATHSIMU: CTENEHb C LEIbIM IOKAa3aTesieM; CTaHAapTHas
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dopma 3ammcu JEHCTBUTENBHOTO YHUCHA, KOPEHb HATypaJbHON CTENCHH,
MCIOJIb30BaTh MOAXOASAIILYI0 (POPMY 3alUCH ACHCTBUTEIBHBIX YHCEI JIJIsl PeIICHUS
IPAKTUYECKUX 3a7a4 U NIPEACTABICHUS TaHHBIX.

OnepupoBarh NMOHATHAMU: CUHYC, KOCHHYC U TaHI'€HC IPOU3BOJIBHOTO YTJIa;
UCIIOJIb30BaTh 3aMKCh IIPOU3BOJILHOTO YIJIa yepe3 oOpaTHBIE TPUTOHOMETPUUECKUE
GyHKINN.

YpaBHeHNs M HepaBeHCTBA

OnepupoBarh NOHATHUSAMU: TOXKIECTBO, YPABHEHWE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUYECKOE
YpaBHEHHUE;

BrInonHATh MpeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHHM W pellaTh
TPUTOHOMETPUUYECKHUE YPABHEHHUS.

BrInonHAT npeoOpa3oBaHusl LENbIX, PAlMOHAIBHBIX M HPPAUOHAIBHBIX
BBIDOKEHWA W pellaTb  OCHOBHBIE  THIIBI  LEJBIX, pPAalUOHAIBHBIX W
UPpaLMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHSI 1 HEPABEHCTBA ISl PEIICHUS MAaTEMAaTUYECKUX 3a/a4
Y 33J1a4 U3 Pa3Iu4HbIX 00acTel HAYKH U pealbHOU KU3HH.

MonenpoBaTh peajbHble CUTyallud Ha A3bIKE aiureOpbl, COCTaBIATh
BBIDAKECHHSI, YPAaBHEHMS, HEPAaBEHCTBA 10 YCJIOBHMIO 3aJadyM, HCCIEN0BATH
IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHKUEM ammapara ajreOphl.

DOYyHKUMHU U TPaPUKH

OnepupoBath NOHATUSIMH: (DYHKLHS, CIOCOOBI 3aaHusl (PYHKIMH, 001acTh
OTpeNeNeHUs] U MHOXXECTBO 3HaueHWH GyHKUMHU, Trpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBarh MOHATUSMU: YETHOCTb M HEUETHOCTh (PYHKUUHU, HYIH
(yHKUMU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBatk rpaduku GyHKIMM A1 pelICHUs ypaBHEHUH.

Ctpouth ¥ unuTaTh rpaduKu JUHEHHON (QPYHKIMU, KBAAPATUYHON (DYHKIIUH,
CTETNIEHHOMN (PYHKIIMH C LEJIBIM TOKa3aTeNIeM.

Ucnonb3oBath rpaduku GyHKIUNA A7 UCCIAEAOBAHUS IPOIIECCOB U
3aBUCUMOCTEH MpHU pEelIeHUH 3a7a4 U3 JAPYTrux YYEOHBIX MPEAMETOB U pealbHON
’KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTH MEXIY BEJIMYUHAMM.

Havyana MaTemaTH4ecKkoro aHajausa

OnepupoBaTh MOHATUSMHU:  IOCJIEIOBAaTEIIbHOCTb, apudMeTnyeckas U
reoMeTpruYecKas Mporpeccum.

OnepupoBaTh MOHATUSAMU: OECKOHEYHO YyObIBaromass reoMeTpuyeckas
porpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEeH reOMETPUUECKON MPOTPECCUM.

3agaBaTh MOCIEIOBATEILHOCTH PA3IUYHBIMUA CTIOCOOAMHU.
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Hcrons30BaTh CBOMCTBA MOCIIEN0BATEILHOCTEN U IIPOTPECCUN I PELICHUS
peanbHBIX 33Ja4 PUKJIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATHIMHU: MHOXKECTBO, OIIEPALIN HAJl MHOKECTBAMHU.

Hcnons30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s ONHMCAHMS
peanbHBIX IPOLIECCOB M SIBICHWM, NMpU PEHICHUH 3a0ad U3 JPYIUX Y4YEOHBIX
MIPEIMETOB.

OnepupoBarb  NOHATHIAMMU: ONpENEIECHUE,  TEopeMa, CJIEJICTBHE,
JI0Ka3aTeNbCTBO.

Y Paznen «I'eomeTpusp»

OnepupoBaTh NOHATUSAMHU: TOUYKA, PSIMas, TIIIOCKOCTb.

[IprMEHSITh aKCMOMBI CTEPEOMETPUM U CJEJACTBUS U3 HUX IPU PEIICHUU
FeOMETPUYECKHUX 3a]1ay.

OneprpoBaTh NOHATUAMU: MAPATIICTBHOCTh U IEPIEHIUKYIISIPHOCTD MPSIMBIX
U TNIOCKOCTEH.

KiaccupunupoBaTh B3aMMHOE PACHOJIOKEHHE MPSIMBIX W IIJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MNOHSATUSMH: IBYIPAHHBIM Yroj, TpaHW ABYTPAHHOTO YTia,
pebpo ABYrpaHHOTO yrja; JUHEWHBIM yroa ABYIPAHHOTO yTIJa; TpajaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MNOHATUSMH: MHOTOTPAHHMK, BBINYKJIBIA M HEBBITYKJIbIN
MHOTOTI'PaHHUK, 3JIEMEHThI MHOTOTPAaHHHUKA, TPABUJILHBIA MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (NUpamMuaa; MpU3Ma,
MPSAMOYTOJIBHBIN NTapaliesienunes, Kyo).

KnaccupunupoBate  MHOTOrpaHHUKM,  BbIOMpas ~ OCHOBAaHHUA  JJIs
kjnaccudukanuy  (BBITYKJIbIE M HEBBIMYKJIblE MHOTOTPAHHUKH; IPAaBUJIbHBIC
MHOTOTPaHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJlIeIeUIebl).

OnepupoBaTh NOHATUAMHU: CEKYIas MIIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATD MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/IOB.

CtpouTh cedyeHHs MHOTOTPAaHHUKOB METOJAOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pematp 3aaun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEJIMUYMH 10 00pa3laM Hiu
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAIMTHUYECKHUE METOAbl IPU PELICHUU
CTaHJApPTHBIX MAaTEMaTUYECKUX 3a/1a4 Ha BBIUMCIEHHME PACCTOSHUN MEXAY ABYMsI
TOYKAMHM, OT TOYKM JO HpsSIMOH, OT TOYKHM JO IUIOCKOCTH, MEXKIY
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CKPEIIHBAOIIUMUCS IPSIMBIMHU.

Pematp 3amaun Ha HAX0XK/IEHWE TEOMETPUUECKHUX BEMYHMH 10 00pa3laM Win
QNrOpUTMAaM, IIPUMEHSS W3BECTHBIE AHAIWTHUYECKUE METOABI NPU PELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKHUX 3alad Ha  BBIUHCICHUE YIVIOB  MEXIY
CKPEUIMBAIOIIMMHUCS NOPSIMBIMM, MEXAYy MPSAMONM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruucnsate 00bEMBI M IUIOIIAIA MTOBEPXHOCTEH MHOTOIPAHHHUKOB (MpU3Ma,
nupaMpja) ¢ TOpUMEHEHHEM (OopMyJl; BBIUUCIATH COOTHOILEHUS MEXITY
IUIOIIAIIMU TOBEPXHOCTEHN, 00bEMaMU NOJJOOHBIX MHOTOTPAaHHHUKOB.

OneprpoBaTh NOHATHUSAMHU: CUMMETPHS B IIPOCTPAHCTBE; LEHTP, OCb U
MJIOCKOCTh CHMMETPHUH; LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (PUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (PUTYypaxX, MPEICTABICHHYIO Ha YEpPTEeXax U
PUCYHKaX.

[IpumensTh reomeTpuyeckue (akThl s PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIATAIOIINX HECKOJIBKO IIArOB PEIICHUS, €CIU YCIOBUSA TPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IpumensaTe mpocTeWmre MPOTpaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 33/1a4.

IIpuBOoaUTL NpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE U
YKWU3HH, PACIIO3HABATh IIPOSIBJICHNE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIW3UPOBATH pEaJIbHbBIC
CUTyallun W TPUMEHATh W3YYEHHBIC ITOHATHS B INIPOLIECCE IOMCKA PELICHUs
MaTeMaTHU4ecKu C(HOPMYIMPOBAHHOW MpPOOJIEMBbI, MOJEINPOBATh pealIbHbIC
CUTYyallMH Ha SI3bIKE N€OMETPUHU, UCCIEA0BATh MOCTPOCHHBIE MOJCIH C

MCIIOJIb30BAaHUEM F€OMETPUUYECKHX MTOHATUH U TEOpEM, anmnapara ajireopbl; pemarb
[IPAaKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEIINYMH.

Pa3zgen «BepoATHOCTL M CTATHCTHKA»

YuTaTh U CTPOUTH TAOIUITHI U TUATPAMMBI.

OnepupoBarh MOHATUAMH: CpelHEe apuPMeTHUYecKoe, MeAuaHa, HauOoJbllee,
HanMEHbIIIee 3HAYEHUE, pa3MaX MacCUBA YHCIIOBBIX TAHHBIX.

OnepupoBaTh MOHATHUSIMU: CIy4YalHBIM AKCHEPUMEHT (OMbIT) M cly4ailHOE
COOBITHE, IJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM MCXOJ) CIy4YailHOTO OIbITA;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOXXHBIMU  CIyYaWHBIMU
COOBITUSIMU, HAXOAWTh W CPAaBHUBATh BEPOATHOCTU COOBITHMM B W3YYEHHBIX
CIIy4alHBIX JKCIIEPUMEHTAX.

Haxonute u ¢opMmynupoBath COOBITHS: TIEpECEUCHHEe U O0BEIUHEHNE TAHHBIX
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COOBITUH, COOBITHE, MPOTHUBOIMOJOKHOE IJAaHHOMY COOBITHIO; TOJb30BATHCS
auarpaMmamu Jusepa U (GOopMyJSION CII0KEHHS BEPOSTHOCTEH TMPHU PEIICHUU
3a1ad.

OnepupoBaTh MNOHATUSIMU: YCIOBHAs BEPOATHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSATHOCTH C MOMOUIBIO MPABWIA YMHOXKEHHUS, C IIOMOIIBIO JepeBa
CJIIy4allHOT'O OMBITA.

[IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS IPU PELICHUH 3a/1a4.
OnepupoBaTh NOHATHAMM: HCIHBITAHWE, HE3aBHUCHMBIC HCIBITAHUSA, CEpPHUS
UCIBITAaHUH, yCIIeX U HeyAaua; HaXOIUTh BEPOSTHOCTU COOBITHI B Cepuu
HE3aBUCHUMBIX UCIBITAHUH /10 IEPBOTO yCIieXa; HAXOUTh BEPOSATHOCTU COOBITUIM
B CEpHUH MCTIBITAHUN bepHyruin.

OnepupoBath MOHATUSAMU: CIy4YalHas BEIMYUHA, PACIIPENIEIICHUE BEPOSITHOCTEN,
qyarpamma pacrpezeeHusl.

2 CEMECTP

Y Pa3pea «AJdredpa m HaYaJIa MATEMATHYECKOT0 AHAJIN32)

Yucya 1 BbIYUCIEHUSA

OnepupoBaTh TMOHATUSAMH: HaTypajdbHOE, II€JI0€ YHCJO;, HCMOJIb30BaTh
MPU3HAKKU JICJIMMOCTH LIEIbIX YHCEN, PA3JI0KCHUE YUCIIa HA TTPOCTHIE MHOXHUTEIIN
IUJTA pEIICHUS 3a]1a4.

OnepupoBaTh NOHATUEM: CTETIEHD C PAllMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMU: JIOTApU(PM UYHCIA, TECATUYHBIC U HATypabHBIC
JorapuQMmBbl.

YpaBHeHMs M HEPABEHCTBA

[IpuMeHsaATh CBOWCTBA CTENMEHM JJs  NpeoOpa3oBaHUsS  BBIPAKEHUI;
OIIEPUPOBATh IOHATHUSAMU: II0KA3aTEIIbHOEC YPAaBHEHHUE W HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoimonusaTe mpeoOpazoBaHus  BBIpAXKEHHM, COJIEpXKalUX Jorapudmsl;
ONEepUPOBATh MOHATUAMMU: JIOTAPU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIBI JIOTApU(MHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxomute pemeHuss mNpOCTEMIIMX TPUTOHOMETPUYECKMX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHUH U €€ PEIICHMUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM [JIS PELLICHUS IIPAKTUYECKUX 3a1a4.

HaxomuTe pemenus npocTelimx CUCTEM M COBOKYIHOCTEN PAallMOHAJIBHBIX
YPAaBHEHHU U HEPABEHCTB.

MonenupoBaTh pealbHble CHUTyallUd Ha S3bIKE aireOpbl, COCTaBISAThH
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BBIPDAKCHMS, YPAaBHEHUs, HEPABEHCTBA MW CHUCTEMBbI [0 YCJIOBHUIO 3aJauH,
MCCJIEI0BATh IOCTPOECHHBIE MOJIENN C UCIIOJIb30BAaHUEM anmnapara ajareOpsl.

DOyHKUNM U rpadukn

OnepupoBarh  MNOHATUSAMH: NEpPUOJMYECKass  (QPYHKUUSA, MPOMEXYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKM OKCTpeMyma (yHKUWH, HauboJbllee U
HauMEHbIllee 3HayeHuss (QYHKIMM Ha TIPOMEKYTKE; HCIOJIb30BaTh MX IS
UCCle10BaHus PYHKIUH, 3aJJaHHOU rpaduKoM.

OnepupoBarh MOHATUSIMHU: TpaUKK IMOKA3aTEIbHOU, JOrapupMUUECKOU U
TPUTOHOMETPUUYECKUX (PYHKIUN; M300pakaTh UX Ha KOOPJAWHATHOM IJIOCKOCTH U
MCIIOJIb30BaTh JJIA PEIICHUS] YPABHEHHU U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaUKU JIMHEHHBIX ypaBHEHUMN
Y UCIOJIB30BAaTh UX ISl PEILIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUU.

Ucnonb3oBate rpaduku GyHKIUNA [  UCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH U3 IpYTruX y4eOHBIX AUCHUIUINH.

Hayvana maTeMaTH4eCKOro aHaJIm3a

OnepupoBaTh NOHIATHSMU: HENpEpbIBHAS (DYHKLMS; MPOU3BOAHAS (DYHKIIMH;
UCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3HUUECKUNA CMBICI TPOU3BOIHOM JIJIs1 peLIeHUs
3a1ad.

Haxonutb npou3BOJIHbIE AIE€MEHTAPHBIX (YHKLHMA, BBIYUCISATH IPOU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh MPOU3BOJHYIO JUISl UCCIENOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, TPUMEHSAThH PE3YJIbTATHI UCCIIEI0BAHUS K MOCTPOCHHIO Tpa(UKOB.

Hcnonb3oBaTh MPOM3BOJHYIO JUISl HAXOXKIEHUS HAWIIYUIIEro pEIIeHUs B
MIPUKJIAIHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKHX, 3a1a4aX.

OnepupoBarh NOHATUSMHU: TNEpBOOOpa3Hasi M  MHTErpajg; IOHUMATh
reOMETPUYECKUN U (PU3NYECKU CMBICI UHTETpaia.

Haxonuth nepBooOpa3Hbie d7IeMEHTAPHBIX (DYHKITUI; BEIYUCIISATh WHTErPajl
o ¢popmyne HeroTona—JIeltOHuma.

Pemate mpuxianHeie 3aaud, B TOM YUCJIE COIUATBHO-IKOHOMUYECKOTO H
¢dusnueckoro xapakrepa, CpeJICTBAMA MaTEMaTUYECKOTO aHaJTN3a.

Y Pa3zgea «I'eomeTpus»

OnepupoBarh TOHATHUSMHU: IIWIMHIPUYECKAs TOBEPXHOCTh, OOpasyromue
UWIMHIPUYECKOW  MOBEPXHOCTH;  UWJIUHAP; KOHUYECKAasi  MOBEPXHOCTH,
oOpa3yrolre KOHUYeCKOH MOBEPXHOCTH, KOHYC; C(hepruyecKasi HOBEPXHOCTb.
Pacnio3naBaTh Tena BpamieHus (LIWJIMHIP, KOHYC, cdepa U map).

OOBIACHATH CIIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.
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KnaccudummpoBats B3auMHOE pacniosiokeHue c(hephl U TUIOCKOCTH.

OmnepupoBaTh NOHATUSMU: IIIAPOBON CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
CETMEHTA; IIIApOBOM CJIOM, OCHOBAHHE MIAPOBOTO CJIOSI, BRICOTA IIIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Brraucisats 00bEMBI 1 TII0MIAIM TTOBEPXHOCTEH TEI BpaICHUS, TeOMETPHUICCKUX
TeJ C IPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUSMU: MHOTOTPAaHHUK, BIIUCAHHBIA B cepy W ONMUCAHHBIN
okoJio chepsr; chepa, BiMcaHHAS B MHOTOTPAHHUK HITH TEJIO BPAICHHS.
BBIYHCIATE COOTHOIICHUST MEXIY TUIOIIAIIMU ITOBEPXHOCTEH M 00BEMaMu
M0I00HBIX TEJL.

N3o0pakats w3ydaemble (UTYpBl OT PYKd H C TPUMEHEHHEM TIPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BBITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢duryp: Buja cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3Brnekatb, WHTEPIPETHPOBATH M  MPeoOpa3oBbIBaTh  HMH(MOpPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YEPTEkKaX U
PHUCYHKaX.

OnepupoBaTh NOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BBITIOTHATE IEHCTBUS CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOMXCHHSI
BEKTOpa Ha YHUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00J1a/1af0T.

[TpuMeHsITh IPaBUIIO TTApAIIICIICTUITC .

OnepupoBarh MOHATHSAMH: JCKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpa, YTOJd MEXIY
BEKTOpaMH, CKaJSIpHOE  TPOW3BEICHHWE  BEKTOPOB, KOJUIMHEApHBIE U
KOMITJIaHAPHBIC BEKTOPHI.

HaxomuTe cyMMy BEKTOPOB M IPOM3BEACHUE BEKTOpPA HA YHCIIO, YTOJ MEXKIY
BEKTOPAMH, CKAJSIPHOE TIPOU3BEICHHME, PACKIAAbIBATH BEKTOP IO JIBYM
HEKOJUJIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHHUEM B JEKAPTOBOM CUCTEME KOOPIMHAT.
[IpumeHnsTh reoMeTpuyeckue (HaKThl ISl pEIICHUS] CTEPEOMETPUUECKUX 3a/1ad,
NPEATNOJIATAIOIINX HECKOIBKO IIaroB PELICHUS], €CJIA YCIIOBUS MPUMEHEHUS
3a/laHbl B IBHOM (hopme.

Pemate mpocreimme reoMETpUYECKUE 3aJadyd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemars 3a1aun Ha OKa3aTEIbCTBO MATEMATUUECKUX OTHOLICHUN U HAXOKICHUE
reOMETPUUYECKUX BEJIMYUH M0 00pa3laM WUiIu aaropuTMaM, MPUMEHssS U3BECTHbBIC
METOJIbI IIPU PELICHUH CTAHAAPTHBIX MaTEMaTUYECKHUX 3a/1a4.

IIpruMmensaTs  mpocTeWImne  OPOrpaMMHBIE  CPEACTBA U DIEKTPOHHO-
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KOMMYHHKAIIMOHHBIE CHCTEMBI IPH PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.
[IpuBOAUTH MpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HH,
pacrno3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpyMeHATh TOJIydEeHHbIE 3HAHWSA Ha [PAKTUKE: aHAJWU3UPOBATH pPEajlbHbIC
CUTyallul W TPHUMEHITh H3YYECHHBIC IOHATHS B IPOLIECCE ITOMCKA PEIICHUS
MaTeMaTU4ecku CGHOPMYIUPOBAHHONW MPOOJIEMBI, MOJCIUPOBATh pEaTbHBIC
CUTyallul Ha S3bIKE TE€OMETPUHM, MCCIEI0BaTh ITOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATHUH M TeopeM, ammapara ajireophbl;
pelars NpakTUYECKUE 3aJadd, CBA3aHHBIE C HAXOXKICHUEM TIE€OMETPUUYECKUX
BEJINYMH.

Pa3nes «BepoATHOCTH W CTATHCTHKA»

CpaBHHMBAaTh  BEPOSITHOCTH  3HAYEHHWM  CIy4YalHOW  BEJIIMYMHBI IO
PaCIpEeNEICHUIO WIH C IIOMOIIBIO AUArPaMM.

OnepupoBaTh NOHATHEM MAaTEMATHYECKOTO OKUAAHUS; IPUBOAUTH IPUMEPHI,
KaK MPUMEHSIETCS MaTeMaTUYECKOE OXKUJAHHWE CIYyYalHOMW BEJIMYMHBI HAXOIAUTH
MAaTeMaTHYECKOE OKHUJIAHUE 110 TAaHHOMY PacCIIpEICIICHUIO.

Nmetps mnpencraBieHne O 3aKOHE OOJBIIMX YHCET.

NmeTs npencTraBieHne 0 HOpMaIbHOM PACTIPEIEIICHAM.

OcBoenne y4eOHOH JAUCHMILUIMHBI «MaTeMaTHKa»  CIHOCOOCTBYeT
(popMupoBaHuI0 00IIMX KOMIIETCHIIMIA:

OK O0I. BsiOupats cnocoObl pemieHus 3afad  MpoQecCHOHATbHON
NEATEIbHOCTU MPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaThb COBPEMEHHBIE CpEICTBA I[IOMCKAa, aHaIW3a U
MHTEpIpeTanuy HHGOpMaAUU U UHPOPMAITUOHHBIE TEXHOJOTUH JIJISI BBIOTHEHUS
npodecCUuOHaIbHON JeSTeIbHOCTH;

OK 03. [InanupoBath ¥ peaqn30BBIBATH COOCTBEHHOE MPOPECCUOHAIBHOE U
JUYHOCTHOE pasBuUTHE, pEeANPUHUMATEIIbCKYIO JEATEeIIbHOCTh B
npodeccuoHanbHON cdepe, UCIOIb30BaTh 3HAHUS IO MPaBOBOM U (PMHAHCOBOM
IPAaMOTHOCTH B PA3IUYHBIX )KU3HEHHBIX CUTYAIIUX;

OK 04. DddekTuBHO B3aMMOJCHCTBOBATh M padOTaTh B KOJUICKTHBE H
KOMaH/JIE;

OK 05. OcymecTBiATh yCTHYK0O M IHUCbMEHHYIO KOMMYHHKALUIO Ha
rocyJapcTBeHHOM si3bike Poccuiickoit ®Denepanu ¢ y4eTOM OCOOCHHOCTEH
COLIMAIBHOTO U KYJIBTYPHOT'O KOHTEKCTA;

OK 06. [IposiBasTH IPaKJaHCKO-TTATPUOTUYECKYIO MO3UIHIO,
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JEMOHCTPUPOBATh  OCO3HAHHOE TNOBEACHHME HA  OCHOBE  TPaJMLMOHHBIX
0OIIEYeIOBEYECKUX LEHHOCTEH, B TOM YHCIE€ C YYETOM TrapMOHHU3aluU
MEXHAIMOHAIBHBIX W MEXPEJIUTHO3HBIX OTHOUIECHUHN, MPUMEHSATh CTAaHIaPThI
AHTUKOPPYIIIMOHHOTO MOBEICHHUS;

OK  07. ConelicTBOBaTh COXPAaHEHHUIO OKpYXKaromien Cpebl,
pecypcocOepeKeHrI0, TPUMEHATh 3HAHUS 00 M3MEHEHUU KJIUMaTa, MPUHIHUIIBI
OepexXIIMBOTO MPOU3BOJACTBA, A(PGEKTUBHO JCHCTBOBATH B  YPE3BBIYAMHBIX
CUTYaIUSIX;

B measix moaroroBkm oOy4darommxcss K Oyaymeid mnpodeccum mnpu
H3yYeHHUH Y4eOHOH TMCHUIIMHBI «MaTeMaTHKay» 3aK/JIaAbIBAETCH OCHOBA JIA
¢dopmuposanus IIK B pamkax peammzauuu OOII CIIO nmo cneunajbHOCTH
40.02.04 - «FOpucnpyaeHIus»

HaunmenoBanue [IK (B coorBercTtBuu ¢ ®I'OC CIIO mno cnenuambHOCTH
40.02.04 - «lOpucnpyaeHIus»»

[1K 3.2. OcymiecTBasTh GOPMUPOBAHNE U PACCMOTPEHUE MTaKeTa JOKYMEHTOB
JUISL YCTAQHOBJICHMSI W BBIIJIATHI TEHCHUM W WHBIX COIMAIBHBIX BBHIILJIAT U
MIPEAOCTABIIEHUSI YCIYI FOCYJIapCTBEHHOI'O COIMAIBHOIO OOECHEYEHMs], BKIIOYas
BbIJJa4y JOKYMEHTOB M0 YKa3aHHBIM BBIIIATAM U yCIIyTaMm.

[IK 3.3. OcymiecTBasTh MOJATOTOBKY MPOEKTOB pelieHUuH 00 yCTaHOBICHUU
(0oTKa3e B yCTAHOBJICHUH ) IEHCUN U UHBIX COLUAJIBHBIX BBITLJIAT U MPEIOCTABICHUU
yCIIyr rocyAapCTBEHHOTO COLIMATIEHOTO oOecrieueHus, UCIIOJIb3YS
UH(OPMAITMOHHO KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

IIK 3.4. OcymectBisiTh (GopMUpOBaHHWE U BeacHHUE 0a3 JaHHBIX 00
oOpallleHUsIX B TeppUTOpUANIbHBIA opraH @oHAa MEHCHOHHOTO M COIMAIBHOTO
ctpaxoBanus Poccuiickonn @enepannu, B OpPraHU3aLMIO0 COUUAIBHON 3aIUTHI
HaCEJICHUS

5. COAEPXKAHUE YYEBHOU JUCIUILINHBI

1 CEMECTP

Y Pa3nen «Anredpa u HaYaJja MATEMATHYE€CKOI0 AHAJIN32)»

Yuciia 1 BbIYUCTICHUS

Paunonanpubpie yncia. OOBIKHOBEHHBbIE U JECATUYHBIE APOOM, MPOLIEHTHI,
OECKOHEYHbIE  NepUoauYecKue Apoou. ApudmMerhyeckue  omnepauuu ¢
paloHaIbHBIMU YUCIIaMU, IPE0OPa30BaHUs YUCIOBBIX BhIpakeHuil. [Ipumenenue
ApoOeil 1 MPOLEHTOB JJIsl PEIICHUs MPUKIAAHBIX 337a4 M3 Pa3jIHMuHbIX OTpacieil
3HAHUU U PEAJIbHOM KU3HU.

JlelicTBUTENbHBIE 4Yucha. PalmoHanbHble W UPPALMOHAIBHBIE YHCIIA.
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ApudmeTrnueckue omnepaudd ¢ JCHCTBUTENbHBIMH uuciaamu. [IpubnmxéHHbIC
BBIYMCIICHNS], IPABUJIA OKPYTJIEHUS, IPUKUAKA U OLICHKA PE3YJIbTaTa BIYMCICHUN.

Crenenp ¢ 1uensiM  mnokazateiem. CrangapTHas  ¢dopma  3amucu
JNeUCTBUTENbHOTO uucna. Mcmonp3oBaHue moaxojsmed (opmbl  3amucu
JNEUCTBUTENBHBIX YHUCEN Ul PELICHUS NPAKTHYECKUX 3aJa4 WM IPEICTABIICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypajbHOW  cremeHu.  JledcTBus  C
apu(pMETUYECKUMH KOPHSIMH HATypaJIbHON CTEIIECHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
ApPKTAHT€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHeHUS M HEPABEHCTBA

ToxaecTBa v TOXIECTBEHHbIE Pe0OpPa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIBI.

YpaBHeHUEe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pEIIEHHE HEPABEHCTBA.
MeTon UHTEPBAJIOB.

Peenune uenpix U ApoOHO-pallMOHAIBHBIX YPABHEHH U HEPABEHCTB.

Pewenne nuppauoHaJIbHBIX YPABHEHU U HEPABEHCTB.

Pemenne TpuroHoMeTprueCKUX ypaBHEHUN.

IIprMeHenne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a71a4
Y 33J1a4 U3 Pa3IuvHbIX 00JacTeil HAYKH U PealbHOU XKU3HH.

DOYyHKUMHU U TPaPUKH

OyHkius, crnocoObl 3amanus (Qyakuuu. ['padux  ¢dyHkinuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OO6nacth ornpesesieHns 1 MHOXECTBO 3HaueHuit ¢yHkuun. Hymu GyHKimm.
[IpomexxyTKH 3HaKOMOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKLIUU.
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CrenenHas QyHKIIUS ¢ HATypaJIbHBIM U 1IEJIBIM MokasateneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-OW CTETICHHU.

TpuroHoMmerpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKHUX
(GbyHKIIUI 9YMCIOBOTO apryMEeHTA.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJIaHUS MOCJIC/IOBATSIILHOCTEH.
MOHOTOHHBIE MIOCJIEIOBATECIbHOCTH.

Apudmerrnueckas U reoMeTpuueckasl nporpeccuu. beckoneuHo yoObiBaromas
reomeTpudeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccud. @opmysia CIOXKHBIX MHPOLIEHTOB. VMICMOIb30BaHUE MPOTPECCUM IS
pelIeHus pealibHbIX 3aJ1au MPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHOKeCTBO, omepanuu HaJl MHOXecTBamu. J(marpammsl Jitiepa—BenHa.
[IprmMeHeHnEe TEOPETUKO-MHOXKECTBEHHOTO ammapara Jjisi OMMCAaHMUS pPeaIbHBIX
IIPOIICCCOB U SIBJICHUH, IIPH PEIICHHUH 3aJ1a4 U3 JIPYTUX yIeOHBIX MPEAMETOB.

Ornpenenenue, TeopemMa, CIeACTBUE, TOKa3aTEILCTBO.

"Pasgen «I'eomerpusny

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpPEOMETpUHM. Touka, mTpsiMas, IIJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe NpsMBIX B IPOCTPAHCTBE: IIEpPECEKaroLInecs,
MapajulesibHble M CKpelIMBaromupecs mpsMble. [lapamnenbHOCTh MNpsAMBIX U
IUDIOCKOCTEW B IIPOCTPAHCTBE: TNApajuIeNIbHbIE NPSMBIE B  NPOCTPAHCTBE;
[apaJuIeIBHOCTh TPEX MPAMBIX; NapPALIEIBHOCTh NMPSAMOU U IIJIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMM; Yrojl MEXIYy MNOpsIMBIMU B IPOCTPAHCTBE.
[TapayutenbHOCTH IIJIOCKOCTEMN: 1apajuieabHbIe IIJIOCKOCTH; CBOMWCTBA
napajieNibHbIX TIockoctei. IlpocTeiiinrie mnpocTpaHCTBEHHbIE (GUIYpPHl  Ha
IUIOCKOCTHU: TE€Tpa’p, KyO, napaieiaenunes; NIoCTPOCHHE CEUEHUN.

IleprieHIMKYISIPHOCTh IPSAMOM U INIOCKOCTH: NEPNEHAUKYJIISIPHBIE MIPSMbIC B
[IPOCTPAHCTBE, IpsAMBIC IApaAIICIAbHBIE W IEPHEHIUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHNEHAUKYJIIPHOCTH MNPSIMOM M IUIOCKOCTH, TeOpeMa O NpsAMOU
NEPIIEHAUKYJIAPHON IUIOCKOCTU. YTUIBI B IPOCTPAHCTBE: YroJ MEXAY IPSAMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  YrOJ, JIMHEWHBIA YyroJl  JABYTPAHHOIO  yIJa.
IleprieHAMKYJISIp M HAKJIIOHHBIE: PACCTOSAHUE OT TOYKH IO IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM A0 TIOCKOCTH, MPOEKIUS (PUTYpBI HA TIOCKOCTb.
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[lepneHIUKYISPHOCTh  IUIOCKOCTEW: MPU3HAK  MEPHEHAUKYISIPHOCTH  JIBYX
IJI0CKOoCcTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHOrorpaHHUKHU

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHHKA, BBITYKIIbIC
Y HEBBIITYKJIBIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronpHas
MPU3Ma; TPAHU U OCHOBAHMS IPHU3MBI; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBas U
MTOJTHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenurnen, PSIMOYTOJIBHBIN
napajuienenunes U ero cpoicrBa. [lupamupa: N-yrosibHas nupaMmuja, TpaHd U
OCHOBaHHE MUPAMUJIbI; OOKOBAsl U MOJIHAS MOBEPXHOCTH MUPAMU/IBI; IPABUIIbHAS U
yceu€HHasg nupamMuga. OJIEMEHTbl Mpu3Mbl W nupamuibl. lIpaBunbHbIE
MHOTOTPAHHUKH: MOHSATUE MPAaBUIBHOTO MHOTOIPAaHHMKA; MpPaBWIbHAS MpU3Ma U
MpaBWiIbHAs MNUpaMuia; OpaBWIbHAs TpPEYrojibHas MHpPAMUJA W IPaBUIIbHBIN
TeTpasap; KyO. IlpencraBneHne o mNpaBUIBHBIX MHOTOTPAaHHHUKAaX: OKTa’dp,
nojeKa’ip ¥ ukocasap. CeyeHuss npu3Mbl U IUPAMUAJIBI.

CummeTprst B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, IPSMOH,
IJIOCKOCTH.  DJEMEHThl CHUMMETPUM B MNHpPAMUJAX, HapajUielenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AMAroHalu, YIJIbL.
[Inomans OGOKOBON NOBEPXHOCTHM M TOJHOM IOBEPXHOCTH MPSMOM TPU3MBI,
IJIOIIAJh OCHOBAaHWM, TeopemMa O OOKOBOM MOBEPXHOCTH MPAMOW MPU3MBI.
[Inomans OOKOBOW TOBEPXHOCTM W TOBEPXHOCTH TMPABUIBHON MHPAMHUIBI,
TeopeMa O IUlomanu yced€éHHoM mnupamuabl. [lonsrtue 006 o00bEMe. OO0BEM
NUPaMU/Ibl, TPU3MBI.

[logoOHbie Tena B mnpocTpaHcTBe. COOTHOWICHHS MEXIAY IUIOLIAIsIMU
MOBEPXHOCTEHN, 00bEMaMU TIOJIOOHBIX TEJL.

Pa3nesn «BepoATHOCTH U CTATHCTHKA»

[IpeacraBnenre JaHHBIX C TOMOINIBIO Tabmuir u  guarpamm. CpenHee
apupMeTHIecKoe, MeIuaHa, HauOOJbIIIee W HAaWMEHbBINIEC 3HAYCHUSA, pa3Max,
JUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB.

Cny4aiiHble SKCIEPUMEHTHI (OTBITHI) U CIIy4allHbIE COOBITHS. DJIeMEHTapHBIC
coObITUs (MCX0bl). BeposaTHOCTH ciydyailHOro cOOBITHS. BiIM30CTh 4acTOTHI U
BeposITHOCTU ~ coObITHiA.  Cily4aifHble  ONBITBI  C  PaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU  COOBITUAMH. BeposTHOCTM  COOBITUH B ONBITaX C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH.

Omneparuu HaJ COOBITHSIMU: TIEpECeUeHUe, OOBEAMHEHHUE, MPOTHBOIMOJIOKHBIE
coObITusl. Jluarpammsl Ditnepa. @opmyiia CIOKEHUS BEPOSITHOCTEH.

21



YcnoBHass BEPOSTHOCTb. YMHOXXEHHE BEPOATHOCTEW. JlepeBO CiydalHOTO
sKcriepuMenTa. @opMyia MoaHoM BepossTHOCTH. HezaBrcumbie COOBITHS.
KombOunaropuoe mpaBuno ymuHoxeHus. [lepecranoBku u ¢akropuan. Ywucno
couetanuit. Tpeyronpuuk Ilackamns. ®opmyna 6mHoma HeroToHa.

bunapHbIii ciaydaiiHBIM ONBIT (MCHBITAHHE), yCleX M Heyaada. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCHUMBIX HCHBITAHWN A0 mnepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIn.

Cnyuaiinas BEJIMYMHA. Pacnipenenenue BEPOSITHOCTEN. Jnarpamma
pactpenenenus. [Ipumepsl pacnpeneneHuid, B TOM YHCIE, T€OMETPUUYECKOE H
OMHOMUAJIBHOE.

2 CEMECTP

Y Pasznen «Ajaredpa u Hayajia MATEMATHYECKOr0 aHaau3a»dYucia

Y BbIYMCJICHUS

HatypaneHble u nensle yncina. [IpusHaky 1eIMMOCTH LEIbIX YACEI.

CreneHb ¢ pauMOHAJIIBHBIM NTOKa3aresieM. CBOWMCTBA CTEIECHH.

Jlorapugm uucna. JlecaiTuuHble U HaTypajabHbIE JOrapru(MBbl.

YpaBHeHUS M HEPABEHCTBA

[IpeoOpazoBaHue BeIpaKEHUH, COACPIKAITUX JIOTAPUDMBI.

[IpeoOpa3oBaHue BBIpRXKEHUHM, COAEPXKALIMX CTENEHU C PalUOHAIbHBIM
ITOKA3aTENEM.

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3aTenbHbIE ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs 1 HEPAaBEHCTBA.

CucTeMbl TUHEWHBIX ypaBHEHU. PellleHre NMPUKIAIHBIX 3a7a4 C MOMOUIbIO
CHUCTEMBI JIUHEUHBIX YPABHEHUM.

Cuctembl 1 COBOKYITHOCTH PALIMOHATIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpumeHeHue  ypaBHEHUN, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTHUUECKUX 3a/ad W 3a/Jad W3 PA3JIMYHBIX 00JacTel HayKu U peasibHOM
KU3HU.

DYyHKUUHU U TPaPuKu

Oyukuusa.  Ilepuognueckue  QyHkiuu. [IpomMexxyTKm  MOHOTOHHOCTH
¢yHku. MakcumyMbl U MUHUMYMBI (yHKUMU. Hawmbosbiiee u HauMeHbliee
3HaueHUe (PYHKIIMH Ha IPOMEKYTKE.

Tpuronomerpuyeckue  (QyHKIMHM, HUX CBOMCTBAa U  TpauKH.

[TokazarenpHast u orapupmMudeckas GyHKIHH, UX CBOMCTBA U TPAPUKH.
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Ucnonb3oBanue rpadukoB GyHKIUN 71 pelIeHUs] YpaBHEHUM U JIMHEHHBIX
CUCTEM.

Hcnonb3zoBanne rpapukoB GYHKIUNA IS UCCIEAOBAHMS TIPOLIECCOB U
3aBUCUMOCTEH, KOTOPbIE BO3HHMKAIOT IMPHU PEIICHUU 3a/ady U3 JAPYruX y4eOHbIX
IIPEAMETOB U PEAJIbHOMN KU3HHU.

Hayajia MaTeMaTH4eCKOIr0 aHAIH3A

HenpepsiBable pyHKIIMU. MeToa MHTEPBAIOB I PEIICHUS HEPABEHCTB.

[IpousBonnas  dyukiuu. ['eomerpuueckuit W (QU3WYECKUH  CMBICI
IIPOM3BOTHOM.

[IpousBognbie  3yeMeHTAapHBIX  GyHKUUA.  Dopmynbl  HaxoXIeHUs
IPOU3BOAHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKITHIA.

[IpuMeHeHre MPOU3BOJHON K MCCAEAOBAHUIO (PYHKIMHA Ha MOHOTOHHOCTbH U
skcTpeMyMmbl. HaxoxxaeHne HauOoIbIIero 1 HAMMEHbILEro 3HaUYeHUd (DYHKIMK Ha
OTpE3KE.

IIpruMmenenue NPOU3BOJHOM I HAXOXKIACHUS HAWIYYIIETO pEIICHUSA B
NMPUKIAIHBIX 33Jadax, g OIpeleieHuss CKOPOCTH IpoLecca, 3aJaHHOTO
(dopmynoii unu rpaduKoMm.

IlepBooOpaznas. Tabnua nepBooOpa3HbIX.

WNurterpan, ero reoMeTpudeckuii W (U3HYECKUU cMbIca. Beiuucienue
uHTerpana no Gopmyne Hetorona—JleiiOnuna.

“Paznen «I'eomerpus»

Tesa Bpamienus

Hunuaapuyeckas TTOBEPXHOCTB, oOpazyroriue HWIAHAPUYECKOU
MMOBEPXHOCTH, OCh IMWIMHAPUYECKON TOBEpXHOCTH. [lunuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTb, O0Opa3ylomias M OChb, IUIOMAAb OOKOBOW U ITOJTHOM
MOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yrolire KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHOoCcTH. KOHYC: OCHOBaHHE U BepIInHA, 00pa3yroIast
U OCh;, IUIONMaJb OOKOBOW W TIOJMHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3ylollre 1 BbICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u mrap: meHTp, paamyc, AUAMETP; TUIOINIAJb MOBEPXHOCTH CQEpHI.
B3anMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTeabHask TUIOCKOCTh K cdepe;
IJI01a1b Cephl.

N300pakeHue Tea BpalleHUsl Ha TJIOCKOCTU. Pa3BépTka LHMIMHAPA U KOHYCA.

KomOuHanuu Ten BpamieHusi U MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdepwl; chepa, BOHCaHHAS B MHOTOTPAHHUK, WM TEJO
BpallleHUSI.
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[Tonstue 06 00béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00BEME
NpsIMOYTOJILHOTO Tapajuiesienunena M ciaeAcTBus u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomnaab chepsl.

[logoOubie Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXKIY IUJIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEJL.

Ceuennsa wwiMHApa (MapauieIbHO W MEPIEHIUKYJISPHO OCH), CEYEHHUS
KOHyca (mapajieIbHO€ OCHOBAHHMIO M MPOXOJSINEE 4Yepe3 BEpIIUHY), CEUCHHs
niapa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTH U B MpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha yucio. Pa3noxeHue BekTopa 1no TpéM HEKOMIUIAHAPHBIM
BekropaMm. [lpaBuiio mapamnenenunena. Pemenue 3agad, CBSI3aHHBIX C
IIPUMEHEHUEM TIPaBWI JIEUCTBUM C BekTopamu. lIpsaMoyronpHas cucrema
KoopauHaTt B ImpoctpaHcTBe. Koopaunartsl Bekropa. llpocreiimme 3amaum B
KOOpJMHATax. YTON Mexay BekTopamH. CKalsIpHOE NPOU3BEACHUE BEKTOPOB.
Boeluucienue yrioB Mexay NpSIMbIMH U IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METO/I IIPU PEIICHUH T€OMETPUUYECKUX 3aaY.

P a3ael1 «BEPOHTHOCTL N CTAaTUCTHKA)

UucnoBele  XapaKTEPUCTUKH  CIYYaMHBIX  BEJIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, NHUCHEPCUS M CTaHAApPTHOE OTKIOHeHHe. [Ipumepsl npuMeHEeHHs
MaTeMaTU4YeCKOr0 OXXUIAHUs, B TOM YHUCJIE B 3a/1a4ax U3 IIOBCEAHEBHOM >KU3HU.
MareMatrnyeckoe OXKuJaHue OMHApHOM Cllyd4ailHOW BenuuyuHbl. MaTematuyeckoe
OKMJAHUE CYMMBI CIyYaliHBIX BEJIMYMH. MaTeMaTndeckoe OXHWJAaHHE U
JUCTIEPCUS] TEOMETPUUYECKOTO0 U OMHOMHUAIBHOTO PACTIpEICICHUI.

3akoH OOJBIIMX YHUCET M €ro pojib B HayKe, NPUPOAE U OOIIECTBE.
Br1600pouHbIN METO] KCCIIEIOBAHUT.

[Iprimepsl HENpEpBIBHBIX CIyYaWHBIX BEJIWYUH. [lOHATHE O TMIOTHOCTH
pacnpeneneHus. 3agadn, NPUBOIAIIME K HOPMAIIBHOMY pacnpeneneHuto. [lonstue
0 HOPMAJIBHOM paCIpEICIICHUH.
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6. TEMATUYECKOE IIJIAHUPOBAHUE

Ha uszydenue ydeOHOM qucHUIUIMHBI «MaTeMaThka» OTBOAMTCS /2 Yaca: 12 dYacoB MNpaKTHYECKUX 3aHATHM, 60
Jac Ha CaMOCTOSATEIbHYIO paboTy

1 CEMECTP

Y Pa3gen «AJiredpa u Ha4yajia MAaTEeMaTHYECKOI0 AHAJIN32)

KosmmuecTBo yacoB DJIeKTPOHHbIE @ opMBbI 1 METOIBI
Ne HaumeHnoBanue pasiejioB d TeM K/p Ip. (uudposbie) KOHTPOJIsI M OLEHKH
n/n NporpamMmsbl Bcero o0pa3oBaTe/ibHbIE pe3yJbTaTta 00y4eHus
pecypcbl
MHoecTBa pallMOHAIBHBIX U https://profspo.ru/ KonrtpomnbHas pabora
eHCTBUTENLHBIX YHcell. PalinoHansHble 2 2 https://resh.edu.ru/ TectupoBanue
ypaBHEHHSI U HEpABEHCTBA
Oyukiun U rpaduku. CTeneHs ¢ 1eNbIM https://profspo.ru/ TectupoBaHue
NIOKa3aTesieM https://resh.edu.ru
/
ApudmeTrndecknii KOpeHb N—OH https://profspo.ru/ KonTponbras pabora
cTerneHu. MppannoHanbHbIC ypaBHEHUS 2 2 _ TectupoBanue
U HEPABCHCTBA h';tps.//resh.edu.ru
DopMyITBI TPUTOHOMETPHH. 2 5 https://profspo.ru/ KonTponbHas pabora
TpUroOHOMETPUYECKUE YPABHEHHUS https://resh.edu.ru TectupoBanue
/
https://profspo.ru/ TectupoBanue

IlocnenoBaTeabHOCTH U nporpeccuu

https://resh.edu.ru

25



https://profspo.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://profspo.ru/
https://resh.edu.ru/

I~

[ToBTOpEeHUE, 06001IEHNE,
cHUCTEeMaTH3alus 3HaHUI

https://profspo.ru/

https://resh.edu.ru
/

KonrponsHas pabota
TectupoBanue

6 6
Hroro :
Y Pasznea «I'eomeTpus
KosmuecTBo uacoB DJIeKTPOHHbIE DopMBI H METOABI
Ne HaumenoBanue pasiejioB u TeM K/ IIp. (uudposbie) KOHTPOJIsI M OLEHKH
n/n IporpamMmMsl Bceero P o0pa3oBaTejibHbIE pe3yJibTaTta 00y4eHus
pecypchl
1 BBE/ICHHE B CTEPCOMETPHIO 2 https://profspo.ru/ TectupoBanue
https://resh.edu.ru
/
[IpsiMbIe U MJIOCKOCTH B https://profspo.ru/ KonTtpomnbHas paboTa
2 npoctpanctse. [lapamiensHOCTh 2 TectupoBanue
. https://resh.edu.ru
IMPSAMBIX U IIJIIOCKOCTCU /
3 [TeprieHIUKYISIPHOCTD TPSMBIX H 9 https://profspo.ru/ TectupoBanue
IJIOCKOCTEH https://resh.edu.ru
/
4 VYT MEXKTY IPSMBIMHU U https://profspo.ru/ KonrpomnsHast pabora
TIJIOCKOCTSIMU https://resh_edu_ru TeCTI/IPOBaHI/Ie
/
5 MHOrorpaHuKH https://profspo.ru/ KonTponbHas pabora
https://resh.edu.ru/ TectupoBanue
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6 OGBEMEI MHOTOFPAHHUKOB https://profspo.ru/ KonrposnbHast paboTta
https://resh.edu.ru Tecruposanue
/
7 [ToBTOpEHME: CEUCHUS, PACCTOSHUS U https://profspo.ru/ KonTponbHas pabora
YIIBI https://resh.edu.ru Tecruposanue
/
Hroro: 6 6
Pa3gen «BepoAITHOCTH M CTATHCTHKA»
KoauyecTBo yacos DJIeKTPOHHbIE ®opMBbI U METOABI
Ne o/ HaunmenoBanue pasjaejioB 1 TeM K\p Ip. (uudpossbie) KOHTPOJISA M OLIEHKH
NporpaMmmsbl Bcero o0pa3oBaTe/ibHbIE pe3yJbTaTta 00y4eHus
pecypchbl
1 IpencraBineHne TaHHBIX U https://profspo.ru/ TectupoBanue
ornucareiibHad CTaTUuCTHUKA https://rESh.edU.rU
IpodeccnonanbHo- /
OPHEHTHPOBAHHOE
coaepxanue: [lepsuunas
o0paboTka
CTAaTUCTUYCCKUX JAHHBIX.
CrnyyaiiHble OIIBITHI U CITy4aiiHbIE KonTponbhas pabota
2 COOBITHS, OTBITHI € https://profspo.ru/ TectupoBanue
PaBHOBO3MOKHBIMHA 3JIEMCHTApPHBIMU https://resh.edu.ru
UCXodaMu /
3 Onepartiiu Hajl COOBITHSIMU, https://profspo.ru/ TectupoBanue

CJI0’)KEHHE BEPOSTHOCTEMN

https://resh.edu.ru

/
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VYcioBHast BEpOATHOCTD, JIEPEBO TectupoBanwue
4 CIly4aifHOro ombITa, hopmyia https://profspo.ru/
TIOJIHOHM BEPOSITHOCTH U https://resh.edu.ru
HE3aBHCHMOCTH COOBITUI /
5 JeMEHTHI KOMOHHATOPHKI https://profspo.ru/ TectupoBanue
https://resh.edu.ru
/
6 Cepuu nocnenoBaTeabHbIX https://profspo.ru/ KonrtposnbHast pabota
HUCIIBITAaHUH https://resh.edu.ru TectupoBanue
/
7 CnydJaiiHble BEJTHYHUHBI U https://profspo.ru/ TectupoBanue
pacrpeaeaeHus https://resh.edu.ru
/
8 O06001IEeHNE ¥ CHCTEMATH3 AL https://profspo.ru/ TectupoBanue
3HaHUI https://resh.edu.ru
/
Hroro: 12
Hrtoro 3a 1 cemectp: 12 12
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7. YYEBHO-METOJUYECKOE n MATEPHUAJIBHO-TEXHUYECKOE
OBECHEYEHHUENPOT'PAMMBI YYEFHOU JUCHUTLIAHBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE

Oo0si3aTesibHAsA JIUTEpPATYpA:

1. bammakoB M.U. / Marematuka: y4e0. /ISl CTyICHTOB YUPEXKICHUHA CPE]I,
mpod. oOpazoBanus; 1-¢ u3ganue OO6mecTBO C OTpaHUYCHHOM
OTBETCTBEHHOCTHI0 OOpa3z0oBaTeIbHON3AATEILCKUI HEHTP “AKagemMus”

JlonoJIHUTEIbHAS JINTepaTypa:

1. bammvakoB M.U. / Maremartuka. 3agaqanK: yue0. TOCOOUE ISl CTYICHTOB
yupexaeHuit cpen. npod. O6pazoBanus. 1-e nuznanue; OOLMIECTBO C OTPAHUYECHHON
OTBETCTBEHHOCTHIO OOpa3oBaTeIbHO-U3AATEIBCKUM HIEHTP “Akanemus”

2. Maremaruka: anreopa U Hayajao MaTeMaTUYECKOro aHalin3a, TEOMETPHSL.
Anrebpa u Hayajgo Marematudeckoro anamuza. 10-11 kmaccel: 0a3oBbI U
yriyoneHHbiit ypoBau: yueOnuk / L. A. Anumos, FO.M. Konsirun, M.B. Tkauéa [u
ap.]. — 10-e uzn., crep.- Mocksa : [Ipocemenue, 2022. — 463, [1] ¢.: um. — URL:
https://profspo.ru/fpu-books/700068

3. Maremarnka: anredpa u Hadajga MaTeMaTHICCKOTO aHAJIN3a, TEOMETPHSL.
I'eomeTpus.10-11 knaccel: y4ueb. s oOiieoOpa3oBat. opraHu3anuii: 0a30BbIA U
yrayoun. yposuu / [JI.C. Aranacsu u ap.]. — 10-e u3n., crep. — M. : IIpocBemnieHue,
2022.- 287c.: un. — (MI'Y — mikone) — URL.: https://profspo.ru/fpu-books/700063

HNurepHeT-pecypcesbl:

1. Poccwuiickas anexTpoHHas 1mkosa https://resh.edu.ru/
2. Daexrpounslii pecypc PROFo0Opasosanue https://profspo.ru/
7.2 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Peanuzanust mporpammbl  001ieoOpa3oBaTeIbHON  yueOHOM  JUCIUIUIAHBI
«MaremaTuka» OCYIIECTBISIETCS B ydyeOHOM KaOMHETe MaTeMaTUYECKUX U
€CTECTBEHHOHAYYHbIX JUCIUIUIMH B KOTOPOM €CThb BO3MOXHOCTH IPOBOJUTH
3aHATHS, TPYINIOBBIE M HHAUBUAYyaJIbHBIE KOHCYJIbTAIIUU, TEKYIIUA KOHTPOJb U
OPOMEXKYTOUHYIO  aTTECTaIllMI0 Kak B  TPAaJAUIMOHHON Qopme, Tak U C
UCIIOJIb30BAHUEM WHTEPAKTUBHBIX TEXHOJIOTHH M PAa3IMYHBIX 00pPa30BATEIbHBIX
METOTUK.

[lepeuenb 000pyaOBaHUS U OOBEKTOB JJIsI TPOBEICHUSI 3aHSATU:

e Crou s mpenoiapatens — 1 mr.;
e Cryn ans npenojasatens — 1 mr.;
e CroJibl 1 CTYAEHTOB — 14 1mT.;

e Crynbs ydeHUUYECKue — 28 IIT.

e Jlocka knaccHas — 1 miT.;

e Bemanku — 2 mr.;

e [lkad ang kaur — 1 wr.
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NmeroTcst Takke yueOHblE ayIUTOPUU JJIS CaMOCTOSITENbHOW paboThI,
KaOWHETHI JIJIsl MPOBEJCHUSI NMPAKTUYECKUX 3aHSATUN, OCHAILIEHHBIE 000pYyI0BaHUEM
TEXHUYECKUMU  CpeACTBaMU OO0y4YeHHUs ¢  MaTepHallaMH, YYUTHIBAIOUIUMU
tpedoBanuss ®I'OC COO u ®I'OC CIIO.

[lomenieHnss  KaOMHETOB  YAOBJETBOPSIOT  TpeOoBaHusM  CaHHTapHO-
snuAeMuosiornyeckux mnpaBuil U HopmaruBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO 000PY/I0BAaHUEM, B TOM YHUCIIE CTICIIMAIM3UPOBAHHON y4eOHON MeOeNbio U
cpencTBaMu OOYYEHHMs, JOCTATOUYHBIMHU JUIsl BBITIOJHEHUs TPeOOBaHUN K YPOBHIO
MOJITOTOBKU O0YYarOIINXCS.

[Ipu mpoBeAeHUM 3aHATHI HCIOJB3YETCS AJIEKTPOHHBIM pecypc HUGPOBOU
obOpazoBatenbHOl cpeabl «PROFoGpazoBanue» u 31IeKTpOHHBIE 00pa30BaTEIIbHbBIC
pecypcwl Hayunoit 6ubnamorexu AI'Y.

JlocTynm K KOHTEHTY M CEpBHCAM Ha OJJIEKTPOHHOM pecypce HUppOoBOU
oOpazoBarenbHoil  cpenbl CIIO  PROFoOpa3oBanue  mpenocTaBisieTCss B
COOTBETCTBHH C yciaoBUsAMU noanucku JI'Y depe3 nuyHbIil KaOUHET.

JlucuuniauHa peanu3yeTcsi B TPaJuLIUOHHOM (opmare, C HCIOJb30BaHUEM
MHTEPAKTUBHBIX (OpPM TMpPOBEIEHUS YYEOHBIX 3aHIATUH, B CHHXPOHHOM H
ACHHXPOHHOM pexUMe Ha oOpazoBaTeIbHON matdopme CIIO
PROFo6pazoBanue https://profspo.ru/.
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