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1. HOACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma 0011€00pa3zoBaTEILHOM yueOHOU JTUCUUTUTAHBI
OVA.1m.05. «Marematuka»  IpeaHa3HA4YeHA JUIsl W3Y4YEHHUs MAaTeMaTUKA B
OI'BIIOY «byHCKMI TEXHUKYM >KEJIE3HOLOPOKHOTO TpaHcmopra KocTpomckoit
oOnacTu» (Hmajee TEXHUKYM), peaJu3ylouleM o0O0pa30BaTEIbHYIO MpPOrpammy
cpeaHero  o0miero  o0Opa3oBaHMsi B IpeAeiaX  OCBOGHHMS ~ OCHOBHOM
npodeccuonanbHoi o6pazoBarensbHoi mnporpammbl  CIIO (OIIOIT CIIO) Ha
0a3ze OCHOBHOro 001Iero oOpa3oBaHUs MPU MOJArOTOBKE  KBATHU(PUIUPOBAHHBIX
pabounx, CIayKaiux.

Pabouas nporpamma OY]J[.1m.05. «MaTtemaTuka» pazpaboTaHa Ha OCHOBaHUU
Pacnopsokenuss MunucrepctBa mnpocBenieHuss PO or 30.04.2021 P-98 «O6
yTBepkaeHnn KoHienuu npenofaBaHusl 00IIe00pa3oBaTeIbHBIX TUCIUILUINH C
y4eToM npodeccruoHanbHON HaAINpPaBICHHOCTU porpamm CpEIHero
npodeccuoHaIbHOrO 00pa3oBaHUs, peaqu3yeMbIX Ha 0a3e OCHOBHOIO OOIIEro
oOpa3oBaHusA, MpeayCMaTpUBAIOIINE HWHTEHCUBHYIO  0011€00pa3oBaTelIbHYIO
NOJATOTOBKY  OOydalomuxcs € BKJIIOYEHHEM  MPUKIAAHBIX  MOJYJEH,
COOTBETCTBYIOIIUX  MPO(PECCHOHATIBHON  HANpPABJIEHHOCTU» U C  Y4ETOM
[TpumepHON OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMbl CpPEIHEr0 OOIIero
oOpazoBanus (pemeHue ¢eaepaabHOro yueOHO-MEeTOAUYECKOT0 0ObhEAMHEHUS T10
obmemMy 006pazoBaHuio - mpoTokod oT 28.06.2016 r. Ne 2/16-3.)

JlanHass paboyasi mporpaMma MOXKET pPEeali30BBIBATHCS C MPUMEHEHHEM

ANEKTPOHHOTO OO0YYEHHS U IUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHIA.
Conepxanue pabdoueit nmporpammbel OVY/J[.m.05. «Maremaruka» HampaBiIeHO
Ha JOCTH>KEHHUE CIEAYIOIINX HeJied U 3a1a4:

sobecrnieyenne CcHOPMHUPOBAHHOCTH NpPEICTAaBIEHUH O COLMAIBHBIX,
KyJbTYPHBIX U UICTOPUYECKUX (haKTOpaX CTAHOBJICHUS MAaTEMATUKH;

sobecrnieyeHre C(HOPMHUPOBAHHOCTH JIOTHYECKOTO, aJTOPUTMHUYECKOTO U
MaTEMATUYECKOTO MBIIUICHHUS;

sobOecrieyeHre CPOPMUPOBAHHOCTH YMEHUW TPUMEHSTh TOJyYEHHbIE
3HAHMSI TIPU PEIICHUH PA3IUYHBIX 337124,

sobOecrieyeHre COPMUPOBAHHOCTU TPEACTABICHUNA O MaTeMaTHKE Kak
4acTH  OOIIEYENIOBEYECKOM  KyJIbTYpbl, YHHBEPCAIbHOM  SI3bIKE  HAYKH,
MO3BOJISIIOIIEM OTHMCHIBATh U U3y4YaTh PEAIbHBIE TIPOIECCHI U SIBICHHUS.

B mporpammy BKIIIOYEHO cOjep)KaHWE, HAMpaBlIeHHOE Ha (OPMHPOBAHUE
y CTYJICHTOB KOMIIETEHIIUM, HEOOXOAUMBIX Il KauyecTBeHHOro ocBoeHust OIIOII
CIIO Ha 0a3e OCHOBHOrO O0OIIEr0 OOpa3oBaHUS — MPOTPAMMBI TOJTOTOBKH
KBa(pUITUpoBaHHBIX padounx, ciyxamux (I[TITKPC).

2. OBIIASI XAPAKTEPUCTUKA YUEBHOM JUCHUTILIJIMHBI
OY.n.05. <MATEMATHKA»

VYueOnas  aucrmmmHa OY[.m05.  «MaremaTtukay SIBJISICTCS
dbyHIaMeHTaaIbHOM 00111€00pa30BaTeIbHON  JUCIUIIIIMHOW CO  CIIOKHUBIITUMCS
YCTOMYHMBBIM ~ COJEp)KaHHMEM M OOmMUMH TpPeOOBAaHUSAMH K  IIOATOTOBKE
oOyJaromuxcsa. B TexHukyMme, pealu3yroIieM 00pa30BaTeIbHYI0 MPOrpaMMy
cpeanero obmero ob6paszoBanus B mpeaenax ocBoeHus OIIOII CIIO na 0Gase
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OCHOBHOTO 00mIero oOpa3oBaHus, m3ydeHue ydeOHOW mucrmmuinabl OV J[.1m.05.
«MareMaTtnka» HMMEET CBOM OCOOCHHOCTH B 3aBHCHUMOCTA OT TMPOQUIIS
npodeccruonansHoro oopazoanus. IIpu ocsoenun mnpodeccuit CI1O comnmanbHo-
SKOHOMUYECKOTO npodpuisi  mpodeccHuoHaIbLHOTO o0pa3oBaHusl yueOHas
mucuuminaa OY/[.m.05. «Martematuka»  u3zywyaercsa OoJiee yriayOJIEHHO, Kak
npoduiibHas y4eOHas IUCIUIUIMHA, YYWUTHIBAKOMIAS CIENU(HUKY OCBAaWBaEMbBIX
npodeccuif. DTO BBIpaXaeTcsi B COJACPKAHUM OOYYEHHS, KOJIMYECTBE 4YacoB,
BBIICIIIEMBIX Ha HM3yYCHHE OTIEIBHBIX TEM NIPOTPaMMBbl, TIIyOMHE WX OCBOCHHS
CTyJIEHTaMH1, 00bEME U XapaKTepe MPaKTHUCCKUX 3aHATHH, BUAAX BHEAYIHUTOPHOM
CaMOCTOATENbHOM paboThl cTyAeHTOB. OOmme nenu u3ydyeHus ydeOHOM
muciuuinabl OY J1.n.05. «MaTtematukay TpaJaMLMOHHO PEaU3YIOTCS B YEThIPEX
HaIPaBJICHUIX

1) obmiee mpeacTaBiaeHUEe 00 UACSX U METO/IaX MaTEeMaTHKH,

2) MHTEJUJIEKTyIbHOE Pa3BUTHE;

3) oByiajieHe HEOOXOIMMBIMUA KOHKPETHBIMU 3HAHMSIMU U YMCHHUSIMH;

4) BociMTaTEIbHOE BO3JICHCTBHE.

[Ipodunuzanus 1meneid MareMaTHdeckoro oOpa3oBaHUA OTpa)kaeTcs Ha
BBIOOpE MPUOPUTETOB B OPraHU3AIMU YUeOHOU JeaTebHOCTH oOyuatomuxcs. Jis
TEXHUYECKOro  npoduist npodeccHuoHAbHOTO 00pa3oBaHUs BbIOOp Iienei
CMeIaeTcsl B MparMaTU4eCcKOM HaIpaBiICHUU, TPEAYCMATPUBAIONIEM YCHICHUE U
pacupeHue MIPUKJIATHOTO Xapaktepa U3YUYCHUS MaTEMaTUKH,
NPEUMYIIESCTBEHHONH OpPHUEHTAllMd Ha aJTOPUTMHYECCKUN CTHIIh TIO3HABaTEILHOMU
NEeSITEIHHOCTH.

Nzyuenne yuebnoit mucrumimabl OVYJ.m.05. «Marematuka KakK
npoduabHON  001Ie00pa3oBaTEIbHON  yYEOHOM JIUCHUIUIMHBI, YYUTHIBAIOIICH
cnenuuKy ocBauBaeMbIx ctyaeHtamu npodeccun CI1O, obecnieunBaercs:

*BBIOOPOM PA3IMYHBIX MOJX00B K BBEJICHIUIO OCHOBHBIX MOHATHIA;

*bOpMHUPOBAaHUEM  CHCTEMBI  Y4YCOHBIX  3aJaHUl,  O00ECTICYMBAIOIINX
3¢ PEeKTUBHOE OCYIIECTBIICHUE BEIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

eo0OTaleHueM CIIEKTpa CTHWIeH y4eOHOH  JeATeTbHOCTH 3a  CYeT
COTJIaCOBAHMS C BEAYIIMMHU JCSITEIBHOCTHBIMU XapaKTEPUCTHKAMU BbIOpAHHOM
npodeccumu.

[IpodunbHast cocrtaBusitomas OTpaXkaeTcs B TPeOOBAaHUAX K TOJITOTOBKE
00ydJaromuxcs B 4YacTH:

*00mIeil cHUCTeMBl 3HAHWW: COJEpPKATEIbHBIE TPUMEPHl HCIOIH30BAHUS
MaTeMaTUYECKUX UIeH U METOAO0B B MPOGECCUOHATBHOU JIEATETbHOCTH,

*YMEHHUIi: pa3inuue B YpPOBHE TPEOOBAHHM K CIOKHOCTH TPUMEHSIEMBIX
aITOPUTMOB;

*IIPAaKTUYECKOTO HCIOJB30BaHUSI MPHUOOPETECHHBIX 3HAHWK W yMEHHI:
WHIUBUIYaIbHOTO YYeOHOTO OIBITA B MOCTPOCHHHM MAaTEMAaTHYECKUX MOJEIEH,
BBITIOJTHEHUU UCCIIEA0BATEIBCKUX MTPOCKTOB.

Takum  oOpasom, peanuzamusi COICpKAHUS  y4eOHOM  JAWCIUIUIMHBI
OPUEHTUPYET HA MPUOPHUTETHYIO POJIb MPOIECCYATbHBIX XapAaKTEPUCTUK yUeOHOM
paboThl, 3aBUCAIIUX OT MPOPuUis MPOPEeCCUOHATBHOIO 00pa30BaHMs, MOJYYCHUS
OTIBITA WCIIOJIb30BAaHUS MAaTEeMaTHKA B COJEPKATEIBHBIX M TPO(hEeCcCHOHATHHO
3HAYMMBIX  CHTyallMsX TI0  CPaBHEHHIO C  (OPMaIbHO-YPOBHEBBHIMHU
pE3yNbTATHBHBIME ~ XapakTepuctukamu  oOyuenus. Copepxxanue  y4eOHOUH
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JTUCITUIUTHHBL  pa3pab0TaHO B COOTBETCTBHU C OCHOBHBIMH COJEP)KATCIHLHBIMU
JTUHUSMA 00YUICHHS MaTEMaTHKE:

sanreOpanyeckas JUHHS, BKIIOYAIONAs CUCTEMAaTH3allMI0 CBEICHUW O YHCIax;
M3yU€HUE HOBBIX M 0O0O0OIIEHHWE paHee HU3YUYEHHBIX omepanuii (BO3BeJEHUE B
CTCTICHb, W3BJICUYCHHE KOPHS, JorapumupoBaHue, CHHYC, KOCHHYC, TaHTCHC,
KOTaHTCHC U 00paTHBIC K HUM); U3YUYEHUE HOBBIX BUIOB YHCIIOBBIX BBIPAXKCHUH U
(GOopMyII; COBEpIICHCTBOBAHHWE TMPAKTHYECKHX HABBIKOB U BBIYHCIUTEIHLHOM
KyJbTYphl, PacIIMPCHHE W COBEPIICHCTBOBAHHE aJIreOpandyecKoro armapara,
c(OPMHPOBAHHOTO B OCHOBHOH INKOJiE, M €ro IPUMEHEHHE K PEIICHUIO
MaTeMaTHYCCKUX W MPUKIIATHBIX 3a/1a4;

*TCOPETUKO-PYHKIIMOHAIbHAS JIMHUSA, BKIIOYAIOMIAs CHUCTEMATU3AIMIO M
pacIIMpeHre CBeICHUA O (DYHKIMSIX, COBEPIICHCTBOBAHKUE Ipad)UUECKUX YMCHHIH;
3HAKOMCTBO C OCHOBHBIMH HJCIMH M METOJaMH MaTeMaTHYECKOTO aHajiu3a B
o0beMe, TIO3BOJIAIONIEM HCCIEA0BaTh JJICMEHTApHbIE (QYHKIIMU H PEIIaTh
NPOCTEHIIINE TeOMETPUYICCKIE, PU3NUECKUE U IPYTUE TPUKIIATHBIC 3aa9H;

*JIMHUS ypPaBHCHUH W HEPABCHCTB, OCHOBaHHAs Ha IIOCTPOCHUU W
UCCJICIOBAHUN MaTEMaTUYECKUX MOJIEIIeH, TIePeCeKaromascs ¢ anreOpandeckoi u
TCOPETUKO-(QYHKIIMOHAJLHON  JIMHUSAMH W BKJIOYAIONIas  pa3BUTHE U
COBCPIIICHCTBOBAHUE TEXHHKHU alTecOpandecKux MpeoOpa3oBaHUM IS PEIICHHS
YpaBHCHHMM, HEPaBEHCTB W CHUCTEM; (OPMHUPOBAHHE CIIOCOOHOCTH CTPOUTH H
UCCIIEIOBATh MPOCTEHIITNE MaTeMaTUYECKUE MOJICIN TPH PEIICHUM MPUKIIATHBIX
3aJ1a4, 3a]1a4 U3 CMSKHBIX M CIICIIMATTbHBIX JTUCITUTIINH;

*reoMeTpUYecKasl JIMHUA, BKIIOYAIONIas HarsAHbIE TPEJCTABIECHUS O
IPOCTPAHCTBEHHBIX (QUTYpax U U3y4yeHUE MX CBOMCTB, (HOPMUPOBAHKE U PA3BUTHE
POCTPAHCTBEHHOTO  BOOOPaXKEHMs, pa3BUTHE CIOCOOOB  T€OMETPHUECKHUX
U3MEpEHUH, KOOPAMHATHOIO W  BEKTOPHOTO  METOJNOB  JJIA  PEIICHHS
MaTEeMaTUYECKUX U MPUKIIATHBIX 3a/1a4;

*CTOXAacTHYECKas JIMHUS, OCHOBaHHAs HAa Pa3BUTHU KOMOWHATOPHBIX YMEHUH,
npeICTaBIeHUH 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPYXAIOIIEro MUpa.

N3yuenne obmeoOpaszoBarenbHOM  yueOHOM  aucturmiuabl OV ][.1.05.
«MareMaTtukay 3aBepIIaeTcsl MOJBEJCHUEM UTOrOB B (hOpMe HK3aMEHa B pamKax
IPOMEXKYTOYHOUM aTTecTtauuu cTylaeHToB B mporecce ocBoeHuss OIIOII CIIO na
0a3ze ocHOBHOro oOmEero oOpa3oBaHUs C TIOJYyYEHHEM CPEIHETro OOIIero
obpazoBanus (ITIIKPC).

3. MECTO YYEBHOM JUCHMUILJIMHBI B YYEBHOM ILJIAHE

VYueOnas mucrummaa OV .05, «Marematuka» sBISICTCS 00S3aTeIbHBIM
y4eOHBIM TPEIMETOM M3 00s3aTeIbLHON INMpeaMeTHOH oOmacth «MaTemaTtuka u
unpopmatuka» GI'OC cpennero obmero odpa3oBaHms.

B Texnukyme, peanu3yomieM 0o0pa30BaTeNbHYI0 MPOTPaMMy CpPEIHETO
obmero oOpaszopanuss B mnpenenax ocBoeHuss OITOIT CIIO na 6Ga3e OCHOBHOTO
obmero oOpa3zoBanus, yueOHas mguctnmmmaa OVYJ.m05. «Marematukay
u3zyuaercs B obmeo0pa3zoBarenbHoM 1ukie yueonoro miaana OITOIT CITO na Gaze
OCHOBHOT'0 001IIeT0 00pa30BaHMUS.



B yue6npix mutanax IIIKPC yuebnas aucuumumnaa OY/1.0.05. «Marematuka»
BXOJUT B C€OCTaB o0OmHUX oO0ueo0pa3oBaTeNbHbIX YYE€OHBIX JUCUUIUIMH,
dbopmupyembix U3  00sA3aTeIbHBIX HpeaMeTHhIX obnacter DI'OC cpennero
obOmero oOpazoBanus, i mpodeccuit CIIO  conuambHO->KOHOMHYECKOTO
npoduis mpodecCUOHaTBEHOTO0 00pa30BaHMUSL.

4. IJIAHUPYEMBIE PE3VJbTATHI OCBOEHUMS YYEBHOM
JUCHUATNIUHBI

OcBoenne coaepxkanusi yueOHoi nucuurummabl OY/[.m.05. «MaTtematuka»
o0ecreynBaeT JOCTUKEHUE CTYIEHTaMHU CIEAYIOIUX pPe3yabTATOB:

JIMYHOCTHBIE, METanpeAMETHbIE M TMPEIMETHbIE pe3yJabTaThl MO Yy4eOHOH
muciuinabl - OY/[.m.05. «MaremaTtuka», perjiaMeHTUPOBAaHbl TPEOOBAHUSIMU
dI'oC COO.

C uenbto obecrieyeHUs] €IUHCTBA MPOLIECCOB BOCHHUTAHMS, pPA3BUTUA H
oOydeHHs] B TMEpUOJ OCBOCHMS JaHHOM yueOHOW AUCIUIUIMHBI TPOBEJEHA
CUHXPOHU3ALIUS:

® JIMYHOCTHBIX, METANPEAMETHBIX PE3YJIHTATOB MO Y4€OHON TUCHUILIMHE HA
YpOBHE cpeHero o0uiero oopa3oBaHusi Ha 0a30BOM U YIIyOJIEHHOM YpPOBHE C
JUYHOCTHBIMU  pe3yibTaTaMH  [POTpaMMbl  BOCIUTaHUS M €  OOUIUMHU
komrnereHimsiMu ~ (OK) mno  mpodeccun  43.01.06.  «IIpoBomHMK  Ha
KEJIE3HOJOPOKHOM TpaHCcIopTe» (Tadauna 1)

® JIOCTHKEHHUE MPEAMETHBIX PE3YIbTaTOB MO Yy4eOHOW IUCIUIUIMHBI Ha
0a30BOM U yIUIYOJIEHHOM ypOBHE CpeaHero oOmero oOpa3oBaHUS C
npodeccuOHaIbHBIMU  PE3yJIbTaTaMU (ITIK) Ha  YpOBHE CpeaHEro

npodeccroHaabHOro 00pa3zoBanus (Tadymia 2).

Tabnuya 1
Cunxporuzayus TUYHOCMHbBIX, MEeManpeoMemHblX pe3yibmamos u3 pabovel npocpammvl no
yueonou oucyuniune ¢ JIP uz npoepammol 6ocnumanus ¢ oouumu komnemenyusimu (OK) no
npogheccuu 43.01.06. «IIpo6oonux na dicenesHo00poNCHOM MPAHCNOPIE)

JIP Haumenosanue JIP MP | Haumenosanue MP OK Haumenosanue OK no
us paboueli u3 paboueil npogheccuu coenacno @IOC
npocpammol npocpammusl no ClIio
B80CNUMAHUA U OuCYunIuHe Co2NacHo
coenacrno ®IOC @Iroc Coo
CcO0O
JIP1 [IposBnsromuii MP6 | ymeHue onpexnensats | OK 8 Hcnonusate BOUHCKYIO
poccHiicKy o Ha3Ha4YeHHe U QyHKIMH 00A3aHHOCTH, B TOM YHCIE C
IPaXIaHCKYIO Pas3INYHBIX NpUMEHEHHEM HOJTyYEHHBIX
UICHTUYHOCTD, COIIMAJIBHBIX HpO(i)eCCI/IOHaJILHLIX 3HAHUU
IATPHOTH3M, HWHCTUTYTOB (Ut rOHOMIEH)
YBaXKEHHE K CBOEMY MP7 | ymenue OK1 ITornMaTs CYIIHOCTh
HApOLy, YyBCTBA CaMOCTOSATEIBHO COLMAITBHYIO 3HAYMMOCTb
2
OTBETCTBEHHOCTH] OLICHUBATh u Oymymeit mpodeccu, IPOsIBIATh
rrepen PosmHOf, NPUHUAMATh  PELICHUs, K Hell yCTOHYMBBII HHTEpEC
TOP/IOCTH 3a CBOA OIPENEIIAIONINE OK3 AHanu3upoBaTh pabouyro
. CTPaTETHIO TOBEICHUS
xpai, caoio Pomy, p it , CHTYaLHIO, OCYIIECTBIIATE
C Y4ETOM Tpa)kJaHCKUX TEKYIMHA U UTOTOBBIIl KOHTPOIb,
MPOLILTOE U HACTOAIIEE
u HPaBCTBEHHBIX OLICHKY u KOPPEKLIHUIO
MHOTOHALIOHAILHOT'O oy .
LEHHOCTEH; COOCTBEHHOM JeATeNbHOCTH,
Hapoja Poccun,
HECTH  OTBETCTBCHHOCTh 32
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yBaXKCHUE Pe3yJIbTaThl CBOEH pabOTHI
rOCyIapCTBEHHBIX OK 7 [IpoBoauTh MeponpusATUS 1O
CHMBOJIOB (Tep0, ¢uar, 3aIuTe MacCaXXUpPOB "
TUMH); paOOTHUKOB B  Ype3BBIYAHBIX
CUTYallMX W MPEAYNpexaaTh UX
BO3HHKHOBEHHE
JPS JemMoHcTpupyrommit MPLl | ymenue OK 4 OcylIeCTBISTh MOUCK
c(OpMHPOBAHHOCTH CaMOCTOSITEIHHO nHpopmanny, HeoOXOIUMON ISt
OCHOB CaMOpa3BUTHUS U OTIPE/IEIISAT enu 3G PEKTUBHOTO BBITIOTHEHHS
CaMOBOCITUTAHUS B JIeATEbHOCTH u npoeccHOoHABHBIX 33724
COOTBETCTBHH c COCTaBJIATh TUIaHBI
001I1eueNI0BEYeCKUMHU JIeATENFHOCTH;
LEHHOCTSIMU u CaMOCTOSITEIHHO
naeanaMu OCYIIECTBIISTD,
TPaXkJaHCKOT O KOHTPOJIMPOBAThH u
o01IecTBa; TOTOBHOCTh KOPPEKTHPOBAThH
U CIOCOOHOCTh K JIeATENLHOCTB;
CaMOCTOSITEIbHOM, UCIIOJIb30BATh BCE
TBOPYECKOM u BO3MOXKHBIE  PECYpPCHI
OTBETCTBEHHOMN Ut JIOCTHKEHHUS
JIeATENTLHOCTH; TIOCTaBJICHHBIX 1IeNeil n
peanu3anuu TUTAaHOB
JIeATENbHOCTH;
BBIOMpATh  yCIIEIIHbIE
CTpaTeTuu B
Pa3JIMIHBIX CUTYaIIUAX;
MP4 | roTOBHOCTB u| OK4 OcyiecTBaATh MIOHCK
CIOCOOHOCTh K nHpopmanum, HeOOXOAUMON ISt
CaMOCTOSITENIbHOM 3¢ PEeKTUBHOTO BBITTOJTHEHUS
nH(OpMALIMOHHO- npoecCHOHANIBHBIX 3a]1a4
MO3HaBaTEIbHOU OK5 Hcnonb3oBaTh HHPOPMAITHOHHO-
JeATENbHOCTH, KOMM YHHUKALIHOHHbIE
BIaJCHUEC  HaBBIKAMHU TEXHOJIOTUH B
MOJTY4EeHUS npoeccroHaILHOM
HE00X0AUMOi JIeATEbHOCTH.
uHdopmanuu u3
cloBapei Pa3HbIX
THIIOB, yMeHHe
OPHUEHTUPOBATHCS B
Ppa3IUYIHBIX
HCTOYHHKAX
undopmanuu,
KPUTHUYECKH OIICHUBATh
U HHTEpIpPETHPOBATh
unpopmanurio,
HOJIy4aeMyto u3
Pa3IUIHBIX
HCTOYHHKOB;
MP 7 | yMeHHC OK1
CaMOCTOSTETHHO [Tornmars CYIIHOCTb u
OLICHUBATh u COLMAIBHYIO 3HAYUMOCTb
NPUHUMATh  PEILLEHUS, Oynmymieit mpodeccu, MPOsIBIATh
OIpEACISIOIE OK3 K HEWl yCTONYMBBIN UHTEPEC
CTpaTeruio IMOBEACHHS, AHanu3upoBaTth pabouyto
C Y4eTOM TPaXXIaHCKHX CHUTYAIHIO, OCYIIECTBIISITH
u HPaBCTBEHHBIX TEKYIIMA U UTOrOBbIl KOHTPOIb,
LICHHOCTEH; OLICHKY " KOPPEKIIHIO
cOOCTBEHHOM JIEeSITEIHOCTH,
HECTH  OTBETCTBEHHOCTh 32
PE3yABTATHI CBOCH paOOTEHI.
OK7 [TpoBomuTh  MepompusTHA O
3aIInTe MacCa’KupoB "

BJIaJCHUC A3BIKOBBIMHU

paOOTHHKOB B  UYpE3BBIYAWHBIX
CUTYallMX W MPEAYNpPexaaTh UX
BO3HHKHOBEHHE




MP 8 | cpenctBamu - ymenue | OK 6 PabGorathk B KOMaH/IE,
SICHO, JIOTUYHO U TOYHO 3(h(HeKTHBHO 00MIATHCS C
u3jaaratb CBOIO TOYKY KOJJIeTaMH, pyKOBOJCTBOM,
3pC€HUA, UCIOJIb30BaATh KJIUEHTaMHU
aJICKBaTHBIC SI3BIKOBHIC
CPEACTBa;

JIP6 JemMoHcTpupyrommit MP 2 | ymenne mnponyktuBHo | OK 6 Paborats B KOMaH/Ie,
TOJIEPAHTHOE CO3HAHHE 00MmAaThCs u 3¢ GEKTHBHO o0maTeCs c
u TTOBEJICHHE B B3aUMOJICIICTBOBATh B KOJIJICTaMH, PYKOBOJICTBOM,
MTOJTUKYIBTYPHOM MPOIIECCE  COBMECTHOM KITUCHTaMHU
MHpE, TOTOBHOCTb U JIeSITEIIBHOCTH,

CIIOCOOHOCTh ~ BECTH VUUTBIBATh  TIO3UITHH

IUaior ¢ JAPYrHMU JPYTUX YYaCTHUKOB

JIIOJIbMH, JOCTUTATh B JIeSITEIIBHOCTH,

HEM 3¢ hexTHBHO

B3aUMOIIOHUMAHHUS, paspenmaTh KOH(DIUKTHI

HaxoauTh obmiue 1enu | MP8 | Biuagenue si3bikoBbiMu | OK 7 BpaTh Ha ce0s OTBETCTBEHHOCTh
U COTPYIHHMYATH JIJIs CpeICTBaMU - YyMEHHE 3a paboOTy WICHOB KOMAaHIBI
ux JOCTHXEHHUS, SICHO, JIOTUYHO U TOYHO (TIOMYMHEHHBIX ), pe3ynbTaT
CIIOCOOHOCTH W3JaraTh CBOIO TOYKY BBITIOJTHEHHS 32 TaHUA
MPOTUBOCTOSTh 3peHHs, HCIOJIb30BaTh

UJICOJIOTUH aJZICKBaTHBIC SI3BIKOBBIC

9KCTpEMHU3Ma, CpEICTBa;

HaIMOHAJIM3Ma,

KCeHO(p0oOuH,

JUCKpUMHUHalIUU 1o

COLIMATIbHBIM,

PEITUTHO3HBIM,

PAcOBBIM,

HallMOHaJIbHbIM

MIpU3HAKaM W JpyruM

HEeTaTHBHBIM

COLIMAJIBHBIM

SBJICHUSIM;

JIP8 JemoHcTpHpyromuii MP 7 | ymenue OK 1 [lonumars CYILLIHOCTb 51
HpPaBCTBEHHOE CaMOCTOSITEIIFHO COLIMAIBHYIO 3HAYUMOCTb
CO3HaHHUE U MOBEACHUE OLICHUBATh u Oynyuie mpodeccuu, NPosIBISTH
Ha OCHOBE YCBOEHUS [IPUHUMATh  PELLEHUS, K HEll yCTOMUYUBBII UHTEpEC
00III€YeTIOBEYECKUX OIIpEIEIISIONIIE
IEHHOCTEH; crpatermio mopenenus, | OK 3 [IpuHUMATH peleHns B

C y4eTOM TPa’KIaHCKUX CTaHOAPTHBIX W HECTaHIAPTHBIX
u HpPaBCTBEHHBIX CHUTyaIlMsIX M HECTH 3a HHUX
[IEHHOCTEH; OTBETCTBEHHOCTh

MP8 BJIa/ICHHE S3BIKOBBIMH OK 6 PabGoraTp B kOMaHe,
CpPEICTBAMU - YMEHHE a¢dexTuBHO 00LIATHCS C
SICHO, JIOTUYHO U TOYHO KOJJIeTaMu, PyKOBOJCTBOM,
H3TIAaTaTh CBOIO TOUKY KITUCHTaMHI
3pEHMSL, UCTIONB30BATh
aZICKBATHBIC SI3BIKOBBIC
CpeZACTBa;

JIP9 [IposBnsromuit MP1 | ymenue OK 4 OcCymecTBISTh TTOUCK
TOTOBHOCTH "u CaMOCTOSITEIIFHO nHPOPMALIHI, HEOOXOIUMOH st
CIIOCOOHOCTh K ONPECIIATh e 3¢ (GEKTUBHOTO BHIOTHEHHS
06pa3OBaHI/IIO, B TOM JCATCIIBHOCTH )51 HpOCI)eCCI/IOHaJ'IbHLIX 3a1a4
qucie COCTaBIIATh TTaHBI
caMo00pa3oBaHMIO, Ha JIeSITeTbHOCTH;

TIPOTSDKECHIH BCeH CaMOCTOSITEITFHO
JKU3HHU, CO3HATEIIEHOE OCYIIECTBIIATH,
OTHOIIICHHE K KOHTPOJIMPOBATH u
HENPEPEIBHOMY KOPPEKTHPOBAThH
00pa3oBaHUIO KaK JIeSITeITHHOCTB;
YCIIOBHIO  YCITCIITHOM HCTIOTB30BaTh BCE
popECCHOHATFHON | BO3MOXKHBIE  PECYpCHI




o01IecTBeHHON ULt JOCTH)KEHUSA

JIeATEITLHOCTH; TIOCTABJICHHBIX IEeeH U
peanmuzandy  TUIAHOB
JIeATeNbHOCTH;
BBIOMpaTh  yCHEUIHBIE
CTpaTeruu B
Pa3NUYHBIX CUTYaIHsX;

MP4 | roroBHOCTb u | OK4 OcymecTBaATh IIOUCK
CIIOCOOHOCTB K nHpopmanmy, HeoOXOIUMON IS
CaMOCTOSITENTbHON 3 PEeKTUBHOTO BBITOJIHEHUS
nH(OpPMALMOHHO- npo)ecCHOHANIBHBIX 337184
MO03HaBaTEIbHOM OK 5 Hcnonb3oBaTh HHPOPMAITMOHHO-
JIeATENLHOCTH, KOMM YHUKAIIMOHHBIE
BJIaJICHUE  HaBBIKAMH TEXHOJIOTUH B
MONTy4YeHUs npoeccroHaILHOM
HEo0X0TMMOMH JIeITETbHOCTH.
nHpopmanuu u3
croBapeit Ppa3HbIX
THIIOB, yMeHHe
OPHEHTHPOBATHCS B
Pas3INYHBIX
MCTOYHUKAX
uHdopmanu,

KPUTHYECKH OIICHUBATh
U UHTEPIPETUPOBATH
uHpopmanuro,
HOJTy4aeMYyIo u3
pa3InyHbIX
HCTOYHUKOB;

MP9 | Biagenue Haselkamu | OK 4
[I03HABATEIIbHOU OcymecTBIsITh MIOUCK uHpopmarmu,
pednexcun Kak | HeoOXOIUMOi Ut 3¢ peKTUBHOTrO
OCO3HaHMSA BBITIOJTHEHHS TPO(ECCHOHANBHBIX 3a1a4
COBEPILAEMBIX
NedCcCTBUMN Hu
MBICIIUTENBHBIX
MPOLIECCOB, ux
pe3yNIbTaToB U
OCHOBaHMI, TPaHHULL
CBOCTO  3HaHUA U
HE3HaHU, HOBBIX
MO3HABATENIFHBIX 337134
u CpEICTB ux
JOCTH)KEHHS.

JP11 JeMoHCcTpUpyOmui MP6 | ymeHue onpeznensate | OK 8 Hcnonusare BOUHCKYIO
MIPUHSTHE u Ha3HaueHUE U QYHKIHMN 0043aHHOCTH, B TOM 4HCIE C
peanu3anuio Pa3IUIHBIX MPUMEHCHHEM MOTYYEHHBIX
LIEHHOCTEH 3/10pOBOTO COIIMATBHBIX npodeCcCHOHATBHBIX 3HaHUH
u Oe3omacHOro odpaza HWHCTHTYTOB (m7s roHOMIEH)

JKU3HH, NOTpeOHOCTU B | MP7 | ymeHue OK3 AHan3upoBaTh pabouyro
¢dusnuecKkom CaMOCTOSATEIBHO CHUTYaLHIO, OCYIIECTBIISTH
CaMOCOBEpPILIEHCTBOBA OLICHUBATh u TEKYIIUI ¥ UTOTOBBII KOHTPOIIb,
HUH, 3aHATHAX MPUHUMATh  PEICHUs, OLICHKY " KOPPEKIIHIO
CIIOPTHBHO- OnpeeNIsIone coOCTBEeHHON JIESITENTbHOCTH,
03/I0POBHUTEIBHOMN CTpaTeruio TOBEICHHS, HECTH  OTBETCTBEHHOCTH 32
JeATEITBHOCTBIO, C Y4ETOM Tpa)kJaHCKHX Ppe3yJIbTaThl CBOEH PabOTHI
HETIpUSATHE  BPETHBIX u HPaBCTBEHHBIX
MIPUBBIYEK:  KYpEHWS, LEHHOCTE;
yrnorpeGieHus OK1 [Tornmats CYIIHOCTB n
AJIKOTOJIA, COLMAITBHYIO 3HAYNMOCTb
HapKOTHKOB; Oynymie mpodeccuu, MPOSIBIATh
K Hell yCTOMYMBBIN UHTEPEC
OK 7 [TpoBomuTh MepompusTHS 1O
3aIInTe MacCa’KupoB "

pa6OTHI/IKOB B IIp63BLI‘1IEH\/’IHLIX

10




CUTYaLIUsIX U MPEIyNPEeXIaTh UX
BO3HHKHOBEHHE
JP12 JemMoHcTpupyrommit MP6 | ymenue onpenenats | OK 8 Ucnonusate BOHMHCKYIO
GepexHoe, Ha3HaueHWe U (QYHKIIH 00s13aHHOCTh, B TOM YHCIIE C
OTBETCTBEHHOE u Pa3IUYHBIX MPUMEHEHHEM MOJTY4YEHHBIX
KOMIIETEHTHOE COLMAIIBHBIX npoeccHOHANBHBIX 3HAHUHI
OTHOIIEHUE K HMHCTHUTYTOB (Juts TOHOMIEH)
¢usmgeckomy u | MP7 | ymenue OK3 AHanu3upoBaTth pabouyro
NICUXOJIOTUUECKOMY CaMOCTOSITENTBHO CUTYAIHIO, OCYILIECTBIIATH
3J10pOBbIO, Kak OLICHUBAaTh u TEKYIIU U UTOTOBBIII KOHTPOJIb,
COOCTBEHHOMY, TaK M NPUHUMATh  pEIIeHMUs, OLIEHKY u KOPPEKIIHIO
JPYTUX JTIOJIEH, onpeenstole COOCTBEHHOMU JIeSITEILHOCTH,
YMCHHUE OKa3bIBaTh CTpaTeTHIO TIOBEIEHMUS, HECTH  OTBETCTBEHHOCTh  3a
TIEPBYIO MIOMOIIIb C y4EeTOM TPa’KIaHCKUX pe3yJIbTaThl CBOEH pabOThI
51 HpaBCTBEHHBIX | OK 7 IIpoBogute MeponpusiTHs IO
LIEHHOCTEH; 3aIuTe MaCCaXXUPOB u
paOOTHUKOB B Ype3BHIYAHHBIX
CUTYaIMAX U MPEenyNnpekaaTh Ux
BO3HHKHOBEHHE
OK1 ITonumats CYLIHOCTb u
COLIMAJIBHYIO 3HAYUMOCTb
Oynyuei mpodeccuu, MposIBIIATh
K Hell yCTOMUYMBBIN MHTEpEC.

Tabnuya 2

Cunxponuzayus npeOMemuvlx pe3yibmamos ¢ nPophecCUoOHaIbHBIMU KOMNEeMEeHYUAMU 8 pazpese
npoghecCuoOHaIbHbIX OUCYUNTIUH, MOOYIELL.

I1P Haumenosanue [1P 1P HaumeHnoBanue MK HaunmenoBanue HaumenoBanu
(6a30BBIi YpOBEHB) 1P Npo(eCCHOHANBHBIX | € JIUCLUILIMH,
u3 paboueit (yrmyGreHHbIH KOMIIETEHIIUH 110 MOJyJeH
HpOrpamMMBl MO YPOBEHB) 13 npodeccuu/crernyans
ITUCLUIUIAHE paboueit HOCTH
(cormacuo ®I'OC MPOTPaMMBI IO
COO0O) IUCUMIUIAHE
(cormacHo ®I'OC
COO)

IIP6 1 copmupoBannocts | Ilpy 1 copmuposannoc | ITK 4.1 OdopmsTh u| OIL01
NIPEACTABIEHUN O Tb IpoAaBaTh DKOHOMUYECK
MaTeMaTuKe Kak MPEJICTABICHUI O MPOE3/HbIC u | ge u
YaCcTH MUPOBOU HEOOXOAMMOCTH MePEBO30YHBIC TIpaBOBBIE
KYJIBTYPBI U JIOKa3aTeJIbCTB JIOKYMEHTBI Ha | OCHOBBI
0 MecTe npu 000CHOBaHUHU JKEIE3HOIOPO)KHOM npogeccrona
MaTeMaTHKH B MaTeMaTHIECKIX TpaHCIopTe. TEHOM
COBPEMEHHOM YTBEpXKICHUI 1 NESTENBHOCTH
LUUBHJIM3ALIUH, O ponu TIK 4.2 IpuarMaThH OI1.04.
crocobax ONmMCcaHus AKCHOMATHKHU MPOE3/IHbIC L

HpOpMaIHOo
Ha B [IPOBECHUH MEePEBO30YHBIC HHO-
MaTeMaTU4eCKOM JICTYKTHBHBIX JIOKYMEHTBI oT
SI3BIKE SIBJIEHUI paccyxaeHui; TpaxkJaH B Cly4dasx KOMMYHHKAIU
peanbHOro MHpa; X OTKa3a oT moeszky | OTHPIC
w  Bosspamars v | TCXHOJIOTHH B
JCHBIH npodeccrona
JILHOU
JIeSITEIbHOCTH
1IK 4.3 ITomydaTh, XpaHUTh U
cnaBath neHexusie | MAK.04.01.
cpenctBa W Onanku | TexHONMOrMA
CTPOroil OTYETHOCTH | BBIMOIHECHUS
B YCTaHOBJIIEHHOM | paboT Kaccupa
nopsaKe OWIIETHOTO

IIPo6 2 copmupoBanHocts | IIpy 2 chopmupoBanHoc | TIK 2.1 Habmonate 3a | [IM.02
MIPEACTaBICHNH O Th THOHATHHHOTO TEXHHUYECKUM OO0cnyXuBaHU
MaTeMaTU4ICCKUX anmnapara 10 COCTOSAHHUEM BAaroHa U | e BaroHa " €ro
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TIOHSATHSX KakK O OCHOBHBIM ero o0opynoBaHUs B | 00OpYIOBaHUA
BaXHEHIIINX paszenam  Kypca IIYTH CIICIOBAHUS B yTH
MAaTEMaTH4YCCKUX MaTEeMaTUKH, CJIEIOBaHUS
MOJECIIAX, 3HaHUU OCHOBHBIX | ITK.1.3 O6cmyknBaTh M/K.04.01
TIO3BOJISTFOIIIX TeopeM, opmyI MIACCaKUPOB B BATOHE | TexHOIOIHS
OIICHIBATH U M yMenns WX MAaCcCaXHPCKOro BBITOTHE RS
n3y4aTh pa3Hble TIPHMEHSAT; moeszia  BHYTPEHHETO | paGor kacerpa
TIPOLIECCHI U yMeHus M MEXIYHAPOJHOIO | gorore, oo
SIBJICHUS; JIOKa3BIBATH COOOIIeHNsT B IIyTH
TIOHUMaHUe p— " CIIC/IOBaHUS OI1.01
BO3MOXKHOCTH
AKCHOMATHIECKOR0 HaXOANTh OKOHOMHYECK
mOCTpOEHHA HeCTaHAapTHBIE ue u
MATEMATHUCCKIX CIIOCOOBI TIPaBOBBIE
Teopuii; pelenus 3anay; OCHOBBI
npodeccrona
JILHOM
JIeITeIbHOCTH

IIP6 3 BIIAJICHUE Ilpy 3 chopmupoBannoc | TIK 1.2 Ob6ecrnieynBaTh MJIK.01.02.
METOJaMHU Th YMEHHH Oe3onacHyro nocanky | OCHOBEI
JOKa3aTeNnbCcTB U MOJZIENPOBATh 1 BBICA/IKY | 00CITy)KHBaHH
aJITOpUTMOB peasibHbIE NAacCa)XUpoB, y4€T H | g maccaXupoB
peuleHus;  yMeHue CUTyalLuH, MH(pOPMUPOBAHNE JKEJIE3HOA0PO
170 [PUMEHSTD, HCCIIEN0BATh PYKOBOZACTBA O | snoro
IPOBOJIUTH IIOCTPOEHHEIE HaMTMH CBOOOZHBIX | tnapcriopra B
JI0Ka3aTesbHbIe MOJICITH, M 0CBOOOMK AOIIMXCS nyTH
paccyxIeHus B MHTEPIPETHPOBAT Mect. CIIE/IOBaHUSL.
xoze peueHus b TOJy4EHHBIH
3a/1ay; pe3yJIbTaT;

IIPo6 4 BIIAJICHUE Ilpy 4 chopmupoBannoc | IIK 4.3 ITonydats, xpaunute u | OILOI.
CTaHJapTHBIMHU Th caaBaTh  JICHEKHBIE | DKOHOMHYECK
npuéMamMu IIpeCTaBICHUN cpenctea u ONaHKM | me u
peuieHus 00 OCHOBHBIX CTPOroil OTYETHOCTH | mpaBOBbIE
palMOHANIBHBIX U MOHATHUAX B YCTAHOBJICHHOM | ocHOBBI
UPPaLMOHAIIbHBIX, MaTeMaTHYECKOro HOpsAIKE. npodeccrona
MOKa3aTeNbHBIX, aHalmM3a M uX JIbHOU
CTETICHHBIX, CBOMCTBAX, nK.4.1 Odopmuste n NeSITeILHOCTH
TPUTOHOMETPHUUYECK BIIaJICHHE 1IpoZiaBaThk
WX YpaBHEHUH U YMEHHEM IIPOC3HBIC 1
HEPABEHCTB, ux XapaKTepU30BaTh HICpEBO30IHBIC
CHCTEM; IMOBEIECHNE AOKYMCHTBI Ha
HCIIONIb30BaHHE GbyHKLH, HKCJIC3HOIOPOXKHOM
TOTOBBIX HCI0Jb30BaHUE TpaHCIIOpTE
KOMITBFOTEPHBIX MOJTy4EHHBIX
mporpamMM, B TOM 3HaHUH ULt
Yucie A TIOHCKa OIMCaHMA u
MyTH pEUEeHus | aHaM3a
WITIOCTPAIAN peanbHbIX
peleHus 3aBUCUMOCTEN;

YpaBHEHUI u
HEPaBEHCTB;

IIP6 5 copmupoBanaocts | IIpy 5 BIIJICHHE IIK 1.2 ObecrnieunBaTth MJIK. 01.01.
MpeACTaBIeHUN 00 YMEHHUSIMU GesomacHyro nocaaky | OpraHusanus
OCHOBHBIX COCTaBJICHUA u BBICAZIKY | macca’KUpPCKUX
MOHATUAX, UACIX U BEPOSATHOCTHBIX IMacCaxnupoB, Yy4d€T H IIEPEBO30K Ha
METOIaxX MOZENEN IO HHPOPMHUPOBaHNE KEJE3HOZI0PO
MATEMATHIECKOIO YCIIOBHIO 33Ja9H PYKOBOJIICTBa 0 | sxroM
A3, Y BBIYHCIICHUS HaJIMYUH  CBOOOHBIX TpaHcriopTe

BEPOSTHOCTH ¥ OCBOOOXKIAIOLIKMXCS | pep.
HaCTYTUICHHS MECT.

COOBITHH, B TOM
qucIIe ¢
TIPUMEHCHIEM
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¢hopmyn
KOMOMHATOPUKH
1 OCHOBHBIX
TEOpPEM TEOPUHU
BEPOSATHOCTEM;
HCCIIEAOBaHUS
CITy4alHbIX
BEJIMYHH T10 X

PacrpeaAciICcHUIO.

IIP6 6

BJIaACHUC
OCHOBHBIMH
IIOHATUSAMHU O
IUIOCKUX U

MIPOCTPAHCTBEHHBIX
TEOMETPHUUECKUX

¢urypax, ux
OCHOBHBIX
CBOICTBAX;

c(OpMHPOBAHHOCTh

YMEHUS

pacrno3HaBaTh Ha
yepTexax, MOJENIX
U B peaJlbHOM MHPE
reoOMeTpHYECKHIe

¢burypsr;
IpUMEHEHUE
U3Yy4eHHBIX
CBOWCTB

T€OMETPHUUCCKUX
¢buryp u Gopmyn

JJISL PEIIEHUS

TEOMETPUIECKUX

3a7a4 ¥ 3314 C
HPAKTHYECKUM
COZlepIKaHUEM;

IIK2.1

Ha6mogath 3a
TEXHUYECKHM
COCTOSIHUEM BaroHa u
ero o0opymoBaHHs B
MyTH CIIEOBAHUSL.

I1M.02
Oo6cyxuBaHI
€ BaroHa u ero
000pyI0BaHUS
B yTH
CIIeTOBAHUSI

IIP6 7

c(OpMHUPOBAHHOCTH
NIPEACTABIEHUN O

Iporeccax u
SIBIICHUSIX,
HMEIOIINX
BEPOSATHOCTHBIN
XapaxTep, 0
CTATHCTHYECKUX

3aKOHOMEPHOCTSIX B
peaisHOM MUpe, 00

OCHOBHBIX
TIOHATHAX
3J€MEHTAPHON
TEeopHun
BEPOATHOCTEM;

YMEHUH HAXOAUTh U

OLICHUBATh
BEPOSATHOCTH
HaCTYIUICHUS
COOBITHI B
MPOCTENIINX
MIPAaKTHYECKUX
CUTYyaIlWsIX U
OCHOBHBIE
XapaKTEPUCTUKH
CITy4alHbIX

IIK 1.3

1IK1.2

OO0cyXHUBaTh
acCca)XupoB B BaroHe
acCaXUPCKOTOo
moe3la BHYTPEHHETO
U MEXIyHapOTHOTO
COOOIIEHNsT B TIYTH
ClIEeI0BaHUs

OOecnieunBaTh
0e30macHyr0 MOCaKy
u BBICAJIKY
MACCAKUPOB, y4ET W
nHPOPMHPOBaHNE
PYKOBOJICTBA 0
HAJIWYAN CBOOOIHBIX
1 0CBOOOYKJAFOIIINXCS
MeCT

IIM.01.06c¢cay
JKUBAHHE
[AaCCaKUPOB B
OyTH
CIICIOBaHUS

OI1.03.
OO0t Kypc
JKEJIE3HBIX
JIOpor
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BEJINYUH;
IIP6 8 BIIA/ICHUE IIK 4.3 Ilony4ats, xpanuts u | MIK.04.
HABBIKAMHU ClaBaTh  JCHSXKHBIC | TeXHOJIOrus
HCIOJIL30BAHUS cpeactea u ONaHKH | BBIMONHEHUS
TOTOBBIX CTpOFOﬁ OTYETHOCTHU pa60T Kaccupa
KOMITBIOTEPHBIX B YCTaHOBJICHHOM | GuIIeTHOrO.
IIpOrpamMM IpH TIOpSAKE. OILO1.
pemeHun 3anad. DKOHOMUYECK
ue u
MIPABOBBIC
OCHOBBI
npodeccrona
JILHOM
JIeSITENIbHOCTH

5. COIEPKAHUE U CTPYKTYPA YYEBHOU JUCIIUIIINHBI
5.1. Conepxanue y4eOHON TUCIUIIUHBI
BBenenne
MaremaTika B HayKe, TEXHUKE, SKOHOMUKE, UH(POPMAIMOHHBIX TEXHOJOTHIX U
npakThueckor gestenbHOCTU. llenmn u 3amauM u3ydeHUs] MaTeMATHKU TpH
ocBoenuu crenpagbHocTeid CIIO.

AJITEBPA

Pa3BuTHe NOHATHSA 0 YUCTIE
Lensie u pamuoHanbHble uucna. JleiicTButenbHble uyucna. [IpubimkeHHbIE
BbIuncieHusl. KoMIuiekcHbIe unca.
KopHu, crenenu u jorapupmsi
Kopuu u cremenu. KopHu HaTypaJdbHOM CTENEHM W3 YHCJIAa M UX CBOMCTBA.
Crenenn ¢ palnMOHaJbHBIMH TOKa3aTelnsiMH, HX cBoiicTBa. C(reneHun c
NEUCTBUTENIBHBIMU  TMOKa3aTensiMu. CBOICTBA CTENEHU C JCHCTBUTEIIBHBIM
MIOKa3aTeJeM.
Jlorapudm. Jlorapudgm yuciaa. OcHOBHOe JorapupmMudeckoe TOXKIECTBO.
Jlecatuunble U HaTypalbHbIe JIorapudMbl. [IpaBuna meicTBuii ¢ jorapudmamu.
[Iepexon kK HOBOMY OCHOBAHHIO.
IIpeoOpa3oBanue ajireOpanvyecKux BbIPAsKEHUIA. [IpeobpazoBanue
palMOHANBHBIX,  MPPALMOHAJIBHBIX, CTENEHHBIX,  IOKa3aTEIbHBIX U
norapuMUYECKUX BbIPAKEHUN.
IIpakTuyeckue 3aHATHS

Apudmernyeckue JEWCTBUS HAJA YUCIAMH, HAXOXKIACHHE MPUOIMHKCHHBIX
3HAUEHWW BEJIMYMH W  TOTPENIHOCTeW  BblUMcIeHUW  (abcomoTHOM U
OTHOCHUTEJIbHOW ), CPABHEHUE YMCIIOBBIX BHIPAKEHU.

Brlunicnenne u cpaBHEHHE KOpHEH. BBINOJHEHHE pacdyeTOB C PAAUKAIAMMU.
Pemienne wuppanmoHanbHbIX ypaBHEHMH. HaxokieHue 3HAUYEHUN CTENEHEN C
pauMoHaIbHBIMU  mokazaTensimMu. CpaBHenuwe creneHeil. IIpeoOpaszoBanus
BBIDOKEHHH, COJIEp)KAIMX CTENEHU. PelleHne noKa3aTeabHbIX YPAaBHEHUM.
Pemenne mnpuknagHeix 3amad.  Haxoxmenue 3HavyeHwid sorapudma 1o
MPOU3BOJIBHOMY OCHOBaHMIO. Ilepexox OT OJHOrO OCHOBaHHUS K JIPYrOMY.
Boruncnenue u cpaBHeHue jgorapudmos. JlorapudmupoBaHue u NOTEHIUPOBAHUE
BbIpakeHUU. [lpuOnmkKeHHbIE BBIYUCICHUS U pEUIEHUS TMPUKIAJHBIX 3a/1ad.
Pemienue norapuMuuecKkux ypaBHEHUH.
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OCHOBbBI TPUTTOHOMETPUHA

OCHOBHBbIE TOHATHUA
Pannannas mepa yrma. BpamarensHoe nsmkeHue. CHUHYC, KOCUHYC, TAHIE€HC U
KOTaHreHc uucia. OCHOBHBIE TPHUTOHOMETpUYECKHE ToxaectBa — Dopmyisl
npuseneHus. Popmyisl cinoxeHus. opmyisl yasoeHuss GopMyIibl T0JOBUHHOTO
yria. [IlpeoOpa3oBaHusi MPOCTEHIIMX  TPUTOHOMETPUUYECKUX  BBIPAKECHUHU.
[IpeoGpa3zoBaHue CyMMbl TPUTOHOMETPUYECKUX (GYHKUUNA B TPOU3BEIACHUE H
MpOU3BEACHUSI B CyMMy. BbIpakeHHE TPUTOHOMETPUYECKUX (QYHKIUNA yepe3
TAHICHC IIOJIOBUHHOI'O  apryMeHTa. TpHUrOHOMETPUYECKUE YpaBHEHHUS U
HepaseHcTBa [Ipocreiimme TpuroHomerpudeckue ypasHeHus. [Ipocrenmue
TPUTOHOMETpUYECKHE HepaBeHCTBA. OOpaTHbIe TPUTOHOMETPHUUYECKHE (DYHKIUU.
ApKCHHYC, ApKKOCHUHYC, apKTaHI'€HC.
IpakTHyeckue 3aHATUSA

PannanHblii METON W3MEpPEHHMs YIJIOB BpALEHHUS M CBA3b C TPajyCHOM MEpOM.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKJIECTBA, (POPMYJIBI CIOXKEHUS, YABOCHHS,

npeoOpa3oBaHUE CYMMbl TPUTOHOMETPUYECKMX (YHKIMH B NPOU3BEACHHE,

npeoOpa3oBaHUE TMPOU3BENCHHUS TPUTOHOMETPUUECKUX (QYHKIUHA B CYMMY.

[Ipocrelimue TPUTOHOMETPUYECKHE YypaBHEHUST u HepaBeHcTBA. (OOpaTHbIE

TPUTOHOMETpUYECKHE (PYHKIIMU: apKCUHYC, APKKOCUHYC, apPKTAaHTEeHC.
®YHKIUU, UX CBOUCTBA U TPA®UKHN

®dynknuu. O0nacTh OmMpeAesieHus U MHOXKECTBO 3Ha4YeHHM; rpaduk (QyHKIUH,
noctpoenue rpadukoB PYHKIUHN, 3aJaHHBIX PA3IMYHBIMU CITIOCOOAMHU.
CBoiicTBa (pyHKUMH. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OIPAHUYEHHOCTD,
NEPUOJUYHOCTh. [IpoMexyTku Bo3pacTanuss W yObIBaHUS, HauOoJsblliee W
HauMEHBIIIEE 3HAYEHUS, TOYKHA OHKCcTpemyma. ['paduueckas HHTEpIpETAIHs.
[Tpumepsl QYHKITMOHAIBHBIX 3aBUCUMOCTEHN B pealbHBIX IMpoIleccax U SBICHUSAX.
Apudmernyeckue onepanuu Haj QyHKIUAMHA. ClokHass QYHKIUS (KOMIIO3UIHS).
[TonHsiTHE O HENIPEPHIBHOCTH () YHKIIUU.
Oobpatnbie pyHxkuuu. OO6nacTh omnpeneraeHus W 00JIacTh 3HAYCHUH OOpaTHOM
byakauu. I'paduk o6paTHON QyHKIIUH.
CrerneHHble, TIOKa3aTelIbHBIC, JIOTAPUDMHUYECKHE U  TPUTOHOMETPUUYECKUE
¢bynkiuu. O6parHbie TpuroHoMeTpuueckue GyHkiuu. Onpenenenus QyHKIUN, UX
cBoiictBa u rTpaduxu. I[IpeobpazoBanus rpadukos. [lapamnensHbil MepeHoC,
CUMMETpPHSI OTHOCHTEIBHO OCEH KOOpPAMHAT U CUMMETPHS OTHOCHTEIBbHO Hauaja
KOOPJIMHAT, CUMMETPHSI OTHOCUTEIBHO MPAMOU Y = X, PACTSDKCHHUE U CXKATHE
BJIOJIb OCEU KOOPJWHAT.

IIpakTuyeckue 3aHATHS

[Iprmepsl 3aBUCUMOCTEM MEXAY IEPEMEHHBIMUA B PEAJIbHBIX MNPOLECCAX U3
cMexHbIX auctuiumH. Onpenenenne QyHkiui. [loctpoenne n uteHune rpaduxos
¢dbynkumit. UccnenoBanue ¢yHkiuu. CBoHcTBa JUMHEHHOM, KBaJpaTUYHOM,
KyCOYHO-JIMHEWHOM W apoOHo-nuHelHOM  (yHkuui. HenpepwsiBHBIE U
nepuoandeckue Qynkuuu. CBoMcTBa M rpaduku CHHYca, KOCUHYyca, TaHT€HCa U
kotanrenca. Oopartasie GyHKIMU U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUECKHUE
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¢dbynkuun. IIpeobpazoBanust rpaduxka QyHkuuu. [lapMoHHYecKHe KoaeOaHUs.
[Tpuknanueie 3amaun. [lokazaTenbHble, JorapupMuueckue, TPUTOHOMETPUIECKHE
ypaBHEHHUS U1 HEPaBEHCTRBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IocaenoBareabHocTn.  CrocoObl  3alaHMsi U CBOMCTBA  YHCJIOBBIX
[IOCJIEIOBATEIILHOCTEH. ITonsTue 0 npenene [IOCJIEI0BATEIILHOCTH.
CymecTBoBaHME TIpenesia MOHOTOHHOW OrpPAaHUYEHHOM IOCIEN0BATEIBHOCTH.
CymmupoBaHue nociaeaoBaTelIbHOCTEN. beckoHeuHo yObIBaroas reoMeTpuyecKkas
IIpOrpeccus U ee CyMMma.
IpouzBognasi. Ilonste o mnpousBoAHONW (YHKUHUU, €€ TIECOMETPUUYECKUN U
(¢u3nueckuit cMbIca. YpaBHEHHE KacaTellbHOU K rpaduky ¢pyHkuuu. [IpousBoaHbie
CyMMBI, pa3HOCTH, MNpPOU3BEACHHUsA, 4acTHble. [Ipon3BoaHBIE  OCHOBHBIX
aneMeHTapHbIX QyHKIMH. [IlpuMeHeHne NTpou3BOHON K MCCIAEAOBAHUIO (DYHKIIMMA
u noctpoenuto rpagpuxoB. [IpousBognbie 0OpaTHOM (GYHKIMM U KOMIIO3HMIIMH
¢yukuuu. [IpuMepsl UCNOIb30BaHUS POU3BOJHON ISl HAXOXKACHUS HAUITYYIIETro
pelleHus B NPUKIAAHBIX 3a1adax. Bropas nmpousBoaHas, €€ reOMETPUYECKUN U
¢uznueckuii cmpici. Haxoxaenune ckopocTu A mpolecca, 3a1aHHoro (hopmyIioit
U TpauKOM.
IlepBooOpa3nass u wuHTerpaja. I[IpuMeHeHuE ONpPEAEIEHHOTO WHTErpajia s
HAaXOXJICHUs TUIOIIAAA KPUBOJMHEWMHOW Tpaneuuu. Popmyna HeroroHa—
JleitOnuna. [Ipumeps! npuMeHeHus1 MHTErpana B (PU3UKe U TEOMETPHUH.
IIpakTHyeckue 3aHATUSA

YucnoBass mOCIEN0BATEILHOCTD, CIIOCOOBI €€ 3aJaHusl, BBIYUCIIEHHS YJIEHOB
nocyenoBaresbHOCTH. [lpeaen mocnemoBaTenbHOCTH. beckoHeuHO yOBIBaromast
reoMetrpuueckasi mporpeccusi. [Ipon3BogHas: MEXaHUYECKU M T€OMETPUUYECKUI
CMBICJI TIPOM3BOJHOM. YpaBHeHHE KacaTelabHOW B oOmem Buae. IlpaBuna u
dbopmynsl nuddepeHIpoBaHs, Ta0IUIIA TPOU3BOIHBIX JIEMEHTAPHBIX ()YHKITHA.
HccnenoBanne GyHKIMHU C TTOMOIIBI0 TPOU3BOAHON. HaxokneHne HanOobIIIero,
HAaWMEHBIIIETO 3HAYCHUS M DKCTPEMANIbHBIX 3HaueHUH QyHkuuu. HMHTErpanm wu
nepBooOpaszHasi. Teopema Hprorona—IJleliOnuma. IlpumeHeHne wuHTErpasa K
BBIYHMCIICHUIO (PU3MUECKUX BEJTUYWH U TIIOIIAICH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUs1 W CHCTeMbl YypaBHeHHUil. PanuoHaNbHBIE, UPpALMOHAIBHBIE,
[I0KA3aTEJNbHbIE U TPUTOHOMETPUUYECKNE YPABHEHUS U CUCTEMBI. PaBHOCHIIBHOCTH
YpaBHEHHI, HEPABEHCTB, cucTeM. OCHOBHBIE MPHUEMBI UX PELICHHS (Pa3JIOKEHUE
HAa MHOXXHMTENM, BBEJICHHWE HOBBIX HEW3BECTHBIX, IOJCTAHOBKA, Tpaduueckuii
METOI).

HepasencrBa. Panmonanensie, MppalMOHAJIbHBIE, [OKa3aTeJIbHbIE U
TPUTOHOMETPUUYECKUE HEpaBeHCTBA. OCHOBHBIE MPUEMBI UX PEIICHUSI.
Hcnonb3oBanue cBOMCTB U rpa@puKoB QYHKUMHA NPU PEeLICHUN YPABHEHHH H
HepaBeHCTB. Meton uHTepBalioB. M300pakeHre Ha KOOPJIUHATHOM TIIOCKOCTH
MHOJKECTBA PEIICHUN ypPAaBHEHUW M HEPABEHCTB C JABYMs INEPEMEHHBIMH U HX
CUCTEM.
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Hpuxkiaagueie 3agaum. IIpuMeHeHHe MaTEeMAaTHYECKUX METOLOB IS PELICHUS
colepKaTelIbHbIX 3aJad M3 pa3iu4yHbIX oOOJacTeil HayKd U  IPAKTHUKHU.
HNHTepnperanus pe3yiabrara, y4eT peajlbHbIX OTPAHUYCHUN.

IIpakTHyeckue 3aHATHSA

Kopnu ypaBuenuii. PaBHocunbHOCTh ypaBHeHM. [IpeoOpazoBanue ypaBHEHUH.
OcCHOBHBIE TPUEMBI PELICHUS YPABHEHMI. Penienue cucreM ypaBHEHUM.
Hcnonb3oBaHue CBOMCTB M Tpa@UKOB (DYHKIMI ISl pelieHUs YpaBHEHUU WU
HEPaBEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA U TEOPUSA BEPOATHOCTEH

DjieMeHThl KOMOUHATOPUKU. OCHOBHBIC TOHSATHUS KOMOWHATOPUKH. 3aja4d Ha
MOJICUET YHCJa pPa3MEIICHUM, NEPECTAaHOBOK, coyeTaHuu. PemieHue 3amad Ha
nepebop BapuaHTtoB. Dopmyna O6mHOMa Heiorona. CBoiicTBa OMHOMHUHAIBHBIX
koddunmentoB. TpeyronpHuk Ilackams. DneMeHTBI TEOPUU BEPOSITHOCTEH.
CoObITHE, BEPOATHOCTH COOBITHS, CJIOKEHHE U YMHOXXEHHE BEPOSITHOCTEH.
[TonsiTue o He3aBUCUMOCTH COOBITUM. JIMCKpeTHas CiyuyaliHasi BEJIMUMHA, 3aKOH €¢
pacnpeneneHua. YnucnoBble XapaKTEPUCTUKU TUCKPETHOM CIIy4YalHOW BEIWYUHBI.
IlonsaTue o 3aKkoHE OOIBIINX YHCEI.

DJIeMeHThl MaTeMaTHYeCKOM cTaTuCTUKM. [IpencraBienne gaHHBIX (TaOJIUIIHI,
auarpamMmbl, rpaduku), TeHepajdbHas COBOKYIHOCTb, BBIOOpKa, cpejHee
apupmMeTrueckoe, Menuana. [loHarne o 3agayax MaTeMaTHYECKOW CTATHUCTHKH.
Pemenne npaktnyeckux 3a/1a4 ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METOOB.

IIpakTyeckue 3aHATUHS

Uctopus pa3BuTusi KOMOMHATOPUKH, TEOPUM BEPOATHOCTEH M CTATUCTUKH U UX
poiib B pasnuYHBIX cdepax dYeloBeueCKOW IKU3HeAesTeNbHOCTU. [IpaBuia
KoMOuHaTOpuku. Pemienne koMOWHATOpHBIX 3anad. Pa3memenusi, coderaHus u
nepectaHoBku. bunom Herorona u tpeyronsHuk I[lackanda. IIpuknannsie 3amaymn.
Knaccuueckoe omnpeneneHue BEPOSTHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpEMA O
CyMME BeposATHOCTEH. Breruucienue BeposiTHOocTed. IlpukimamHpie 3amadu.

[IpencraBnenue yncIOBBIX JaHHBIX. [IpuKITagHbIe 3a1a49M.
I'EOMETPUSI

IIpsiMble U IJIOCKOCTH B POCTPAHCTBE.
B3anmHoOe pacnosiokeHue ABYX MpsAMBIX B IpocTpaHcTBe. [lapamiensHOCTh
NpsIMOM M TUIOCKOCTH. [lapajuienbHOCTh IIOCKOCTEH. [lepneHauKyIsIpHOCTh
PSAMOM M IUIOCKOCTH. llepneHauKyiissp M HakJIOHHAsA. YTOJ MEXAY MPSIMOM U
IIOCKOCTBIO. JIByrpaHHblIii YIOJL. Yron MEXIY IJIOCKOCTSIMH.
[lepneHauKyIIpHOCT JBYX TUIOCKOCTeH. ['eomerpmyeckue mpeoOpazoBaHuUs
MIPOCTPAHCTBA: MapalIEbHbIA MEPEHOC, CUMMETPUS OTHOCHUTENBHO IUIOCKOCTH.
[TapamnenbHoe  mpoexktupoBanue.  [lmomans  OPTOrOHAIBHOM — MPOEKIUU.
N300parkeHne MpoCTpaHCTBEHHBIX ¢uryp. Muororpannuku Bepmmnbl, pebpa,
rpaHd  MHOrorpaHHuka. PasBeptka. MHororpansele  yriael.  Beinykibie
MHoOrorpaHHuku. Teopema Oinepa. llpusma. Ilpsimas u HakIOHHasg mnpusMa.
[IpaBunbHas npusma. [lapannenenunen. Kyo0.
IIupamupa. IlpaBunpHas nmpamupga. YcedeHHas nupamuaa. lerpa’ap.
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CummMmerpuu B KyOe, B mapajuiefenunene, B npusme u nupamuae. Cedenus kyoa,
npu3Mbl W nupamuibl. llpeacraBneHMe O TMPaBWIBHBIX MHOTOTPAaHHUKAX
(Tetpasape, KyOe, OKTa’Ape, A0JeKadApe U UKOCAdIpe).

Tesia ¥ MOBEPXHOCTH BPallleHUS

Hunuaap w  KoHyc. YceueHHbld KoHyc. (OcHoOBaHue, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpasyiomias, pa3Beprka. OceBble CEUEHUS H  CEYCHUS,
napasuienbHble ocHoBaHuO. lap u cdepa, ux ceuenus. KacatenbHas miocKoCTh K

cepe.

HN3mepenus B reomeTpuu
O6beM u ero usmepenue. MuterpanbhHas dopmyna odbema. Dopmynbl oObema
Ky0a, IpsIMOYTOJIbHOTO Mapajiefenuneaa, npu3Msl, nuianHapa. opmyssl oobema
nupamMubl U KoHyca. DopMynbl IJIOMIAAA MOBEPXHOCTEN LWIMHApPA U KOHYcCA.
®dopmyiibl o0beMa mapa u miowmaau chepsl. [logodbue Ten. OTHOMIEHHS MIIOIAAeH
NOBEPXHOCTEN 1 00BEMOB MOJOOHBIX TEJI.
KoopauHaTtsl 1 BEeKTOpBI
[IpsimoyrosibHas (JekapToBa) cuUcTeMa KoopAuHAT B mpoctpaHcTtBe. dopmyna
PACCTOSIHHSI MEXy ABYMsI TOUKaMU. Y paBHEHUS c(epbl, MIOCKOCTH U MPSIMOM.
Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpoB. CllOkKEHHWE BEKTOPOB.
YMHOX)EHUE
BEKTOpa Ha 4yucio. Pa3ioxkeHne BEKTOpa MO HANPABICHUSM. YTOJ MEXAY IBYMs
BekTopamu. IIpoekiusi BekTopa Ha ocbk. KoopaumHatel Bektopa. CkansipHoe
IIPOU3BEICHUE BEKTOPOB. MCIonp30BaHUE KOOPAMHAT U BEKTOPOB IIPU PELICHUU
MaTE€MAaTUYECKUX U IIPUKIIAIHBIX 3a1a4.

IIpakTHyeckue 3aHATUSA

[Ipu3Haku B3aMMHOTO pacloOI0KEHUS IPSIMBIX. YTOJI MEXKIy NpsAMbIMHA. B3auMHoe
pacroyoKeHHe TMpsMBIX U IUlocKocTed. lleprnieHaAuKynsip W HakJIOHHasA K
IUDIOCKOCTHA. YTOJ MEXAYy IMpsIMOM M IUIOCKOCTBIO. TeopeMbl O B3aWUMHOM
pPACIIONIOKEHUH MPSAMOM M IJIOCKOCTU. Teopema O TpeX MEpHEeHIUKYIsSIpax.
[Ipu3Haku © CBOWCTBAa MapajjiCIbHbIX W NEPHEHAUKYISPHBIX IIJIOCKOCTEM.
PacctosHne OT TOYKM 10 IUIOCKOCTH, OT MPSMOW 10O IUIOCKOCTH, PACCTOSIHHE
MEXIY  IUIOCKOCTSIMH, MEXKIY  CKPELIMBAIOUIMMHUCS  NOPSIMBIMU,  MEXKIY
MPOU3BOJIBHBIMU (purypamu B mpocTpaHcTBe. [lapanienbHoe MpOeKTUPOBAHHE H
ero cpoiictBa. Teopema o 1Iomaau OPTOrOHAIBHOM MPOECKIMU MHOTOYIOJIbHUKA.
B3aumHoe pacrmoiioeHHe TMPOCTPAHCTBEHHBIX Guryp. Pasnuuabie BUIBI
MHOTOTpaHHUKOB. WX wu300paxkenus. CedeHus, pa3BepTKH MHOTOTPAHHHUKOB.
[Inomanp moBepxHocTu. Buabl cummerpuil B mpoctpancTBe. CHUMMETpuUsi Tl
BpallleHUss U MHOTOTPaHHUKOB. Bbrumcienue miomaaeii u o0beMoB. BekTopsbl.
JeiictBuss ¢ BekTtopamu. JlekaproBa cHUCTEMa KOOPAWMHAT B MPOCTPAHCTBE.
VYpaBHEeHUE OKPYXHOCTH, Cdephl, TMIOCKOCTH. PaccTrosHue MeEXIy TOYKaMHU.
JleficTBHsSI ¢ BEKTOpaMmH, 3aJaHHbIMU KoopJauHAaTamMu. CKaJSIpHOE MPOU3BEIICHHE
BEKTOPOB. BEKTOpHOE ypaBHEHHE NMPSIMON U TNIOCKOCTH. VCIob30BaHNE BEKTOPOB
MIPY I0KA3aTENbCTBE TEOPEM CTEPEOMETPUMU.

5.2 Tembl pedepaToB (10KI2A0B), HHAUBHAYAJIbHBIX MPOEKTOB
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NunuBuayanbHbld NPOEKT NPeCcTaBIseT co00il 0coOyio popMy OpraHu3aluu
AESITeTFHOCTH 00yUYaIOIUXCs: YIeOHOE HCCIeI0BaHNE WU YUEOHBI MPOEKT.
NuauBryalbHBIN MPOCKT — 3TO CAaMOCTOSTEIbHAS TBOPYECKAS EITCILHOCTh

oOydaromierocss  pedepaTuBHOro,
HKCIIEPUMEHTATBHOTO XapaKTepa.

MPaKTUYECKOTO

nim OIIBITHO —

PGSYHBTaTBI BBITIOJIHCHWA MHAWBHUAYAJIbHOI'O ITPOCKTA JOJIKHBI OTpaKaTh:

- c(hopMUPOBAHHOCTH

HAaBBIKOB

HUCCIEeO0BATEIILCKOM ACATCIIBHOCTHU, KPUTHUYCCKOI'O MBIIIJICHU A,

- CIIOCOOHOCTHP K
HMHTEJUICKTYaTbHOH eI TEIIEHOCTH;

- c(hOpMUPOBAHHOCTh HABBIKOB TMPOEKTHON JIESITEIBHOCTH,

WHHOBALIMOHHOM,

KOMMYHHKaTUBHOM, y4eOHO-
AQHAJINTUYECKON, TBOPYECKOW,
a TaKxke

CaMOCTOSITEJILHOTO NMPUMEHEHUSI MPUOOPETEHHBIX 3HAHUM U CIOCOOOB JCHCTBUIA
IIPA PELICHUU PA3JIMYHBIX 3a]1a4, MPU HCIOJIB30BAHUU OJHOTIO WM HECKOJIBKUX
y4eOHBIX NUCIUTLINH WU TPEAMETHBIX 00JacTel;

- CIOCOOHOCTH ITOCTAHOBKH

oeiim U

bopMyTUPOBAHUSI  THUIOTE3BI

UCCJIeIOBAaHNUs, TJIaHUPOBAaHUA pabOThl, 0TOOpPAa M MHTEPIPETALMH HEOOXOAUMOM
UHpOpPMALIMK, CTPYKTYpUPOBAHUSI apryMEHTAIMU pe3yJbTaTOB UCCIEIOBAaHUS Ha
OCHOBE COOpaHHBIX JTAHHBIX, TPE3EHTAIIMU PE3YIIHTATOB.

Tabruya 3
Peanuzayus unousuoyanvrnozo npoekma
Tun npoekra TemaTuka UHAUBUAYa/TbHBIX
NMPOEKTOB

HcciaeaoBaTenbCKUM - | MccneqoBanre ypaBHEHUM M HEPABCHCTB
npejrnoJaraeT J0Ka3aTeJIbCTBO UJIHU | C TApaMETPOM,
ONpoBepKeHUE Kakoii-nu6o | [ papudeckoe peimieHne ypaBHEHUN U
TUIOTE3BI, npoBeaeHue | HEpaBEHCTB,
3KCIIEPUMEHTOB, HaAy4YHO€E ONHCaHHe Cnoxenue TapMOHHYCCKUX KOHe6aHHﬁ;
U3y4yaeMbIX IBJIEHUHU BGKTOpHOC 3aJaHUC IIPpAMBIX n

IUTIOCKOCTEN B MIPOCTPAHCTBRE.

PedepaTtuBHasa popma nsydyeHus

[TapannenbHOE TPOESKTUPOBAHUE;

OTZEe/IbHBIX TeM IIpeAMeTa [IpaBunbHbIE " MOJIYTIPABUIIbHBIE
MHOT'OTPaHHUKU;
[lonstne  muddepennuana wu  ero
MPUIOKEHUS.

TBopyeckuit - HanpasineH  Ha | B Mupe ¢pakranos;

pa3BuUTHE y OOydarommxcs MHTepeca, | HempephIBHEIE ApoOH;

(hopMHpOBaHHWE  HABBIKOB  IMOUCKA | CXeMbl IIOBTOPHBIX WCTIBITAHU T

uHbOopMaIuu u TBOPYCCKUX | BepHyH.

cnocoOHoCTEH

IIpakTHKO-OpHMEHTUPOBAHHBbII -
HAaIMpPAaBJIEH HA PEIIEHNUE MPAKTUYECKUX
3a7a4

[IpumeHeHre CIIOKHBIX TMPOLEHTOB B
AKOHOMHMYECKHX pacyeTax;

CpenHue 3Ha4YCHUS M UX NPUMEHEHHE B
CTaTHUCTHKE,

Konunueckue ceyeHnst U UX MPUMECHEHHE B
TEXHHUKE.
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5.3. CTpykTypa yueOHoii TuCUMILINHBI

5.3.1. O0beM y4eOHOI TMCUMIINHBI M BUABI Y4eOHOil padoThl

Bua yyeOHoOM padoThI Obnem
4acoB

MakcumanbHasi yuyeOHasi Harpy3ka (Bcero) 428
B TOM YHUCJIE: B TOM YuCie B (OpME MPAKTUUECKOU MOATOTOBKU: 136
Oo0s13aTe1bHAN aYJUTOPHAA y4eOHAsI HATPY3Ka (BCeEro) 285
TEOpEeTHYECKOE 00yUueHre 141
npakTHYecKkue paboThl 136
KOHTPOJIBHBIC pa0OTHI 8
CamocTosiTeqibHasi padoTa cTyJaeHTa (Bcero) 143
B TOM YHCJIC:
CamocTosTenbHast padoTa Hal HHAUBUYAJIBHBIM MPOSKTOM 10
Uccnenoarenbckas paboTa 18
Pabora ¢ nHpOpMaTMOHHBIMH UCTOUHUKAMH 25
PedepaTuBnas padora 20
PacuetHo-rpaduueckas pabora 25
TBopueckue 3agaHus 23
[ToaroToBKa Mpe3eHTAIMOHHBIX MAaTEPHATIOB 9
CocraBienue TaOInIl 6
Coznanue Moienei MpOCTPAHCTBEHHBIX PUTYp 7

IIpoMexyTouHasi aTTecTanMs MO Y4eOHOI AucHUILINHE B popMme - IK3ameH
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6. TEMATHYECKOE INIAHUPOBAHUE YUYEBHOW JUCHUILJIUHBI OY/.1m.05. <(MATEMATHKA» no
npogeccun 43.01.06. «IIpoBoAHUK HA KeTEe3HOAOPOKHOM TPAHCIIOPTE)»

KoauuecTBo AYJAUTOPHBIX YaCcoB

g ® =
Koasl JIMYHOCTHBIX, METANIPEAMETHBIX, 5 § g E
npeIMeTHBIX Pe3yIbTATOB, S = E- 22 2 2 i & ®
H OK u IIK ¢popMupoBaHHIO0 KOTOPBIX i ?@ E 2 if; 5 ) < ;’ é - g
AaMMEHOBAaHME Pa3JIe/IOB U TEM CIOCOGCTBYET YJIEMEHT MPOrPaMMbl S w S E{ g ) g 2 E § = g-E é g
2 2| SR S = 9 5 S E @ S 8
Sz | 528 55| EE32| 2%
= z 2Q o 22 =228 | &=
S R E A 3 | 8 =z 'S S
= 2 = =S~ =
Tema 1. Benenue JIP1,5; MP6,4,8; OK1,4,5,6; 3 1 2 2
I1P61,IIpy1;I1K2.1;
Tema 2. Pa3BuTHe NOHATHSA O YHCIIE JIP6;8,9; MP2;3,8,9; OK6,7,8,11; TIPG2, 24 8 16 7 9
IIpy2;IIK 1.2
Tema 3. Kopuu, crenenu u gorapudmbl JIP5,9,1; MP1,3,4,7,9 ; OK2,3,4,5,9;
P62 ; Tpy2 ; T1IK1.2 48 16 32 15 17
JIP1,5,12; MP1,2,6; OK1,4,6,9; IIPG6;
Tema 4. IlpsMble HW IUIOCKOCTH 9, 12; HK,Z . 14,0,9; ; 39 13 26 15 11
IPOCTPAHCTBE :
Tema 5. Kombunaropuka JIP1,6,9; MP2,3,7,8,9;0K6,7,8,2;I1P0;
TIpy5: 11K4.3 24 8 16 9 7
Tema 6. KoopauHaThl U BEKTOPHI JIP5,9; MP1,4,9 ; OK2,4,5; I1P63 ; 39 13 26 15 171
IIpy3 ; 11K4.1
Tema 7. OCHOBBI TPHTOHOMETPHUH JIP1,5,12;MP7,1,4; OK1,2,4,5,6; I1PG3; 50 17 33 13 18 2

[py3; 11K4.1
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Tema 8. ®ynkuu u rpaguxu

JIP8; MP7,8; OK1,3,6; I1P62 ; I1py?2 ;

K12 33 11 22 12 10
Tema 9. MHOTOrpaHHUKH ¥ KPYTJIbIE TEJIA JIP1,9; MP3,7,4,9; OK2,4,5,9; I1P63; 42 14 28 15 13
TIpy3; [1K4.1
TemalO. Hauama MaTeMaTH4eCcKOro JIP5; MP1,4,7,8; QK1,3,4,5,6; T1P65; 42 14 28 15 11
a”Hajmsa [py5; 11K4.3
Tema 11. MHTErpa u ero npuMeHeHUE JIP9; MP3,4,9; OK4,5,8; 11P68 ; I1py2;
11K4.4; TIK2.1 21 9 18 10 8
Tema 12. Dnementsl Teopun BepositHocteit | JIP1,6; MP2,6,7,8; OK1,2,6,7; IIPG7 ;
. ’ 21 7 14 9 5
M MaTEMAaTHYECKOMN CTATUCTHKH Ipy5 ; 1IK2.1
P5,9,11; MP3,4,6,8; ; :
Tewma 13. YpaBHeHUs 1 HEpaBEHCTBA JIP5,9,11; MP3, ,§,8, OK1,4,6,8;ITP64; 36 12 24 5 16
TIpy4; TIK4.4
Bcero nmo nucuunianne 428 143 285 141 136
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJILHOCTH
CTYJEHTOB

Coaepixkanue o0yueHust XapaKTepucTHKA OCHOBHBIX BU0B
NAeATeTbHOCTH CTYACHTOB
(Ha ypoBHe y4eOHBIX AeiicTBUI

BBenenne O3HaKoOMJIEHHE C POJIbIO MAaTEMAaTUKH B HayKe,
TEXHUKE, SKOHOMHUKE,
UH(POPMAIMOHHBIX TEXHOJIOTHSIX u

MPAKTUYECKOW ESITETBbHOCTH.

O3nakoMjieHHE C LEIsAMH H  3aJadyaMu
W3Y4YEHUSI MAaTEeMAaTUKU TIPU

ocBoeHnu cneruanbHoctei CI10

AJITEBPA

Boinonnenue apupmeTnueckux IeCTBUI Haj

YHCIIaMH, coueTast

YCTHBIE U MUCbMEHHBIE TPUEMBI.

PazBuTHne noHsiTust Haxoxnaenne  npuOMMKEHHBIX — 3HAYEHUH
0 yucJie BEJIMYMH W  TOTPEIIHOCTEN  BBIYMCICHHI

(aOCONIIOTHON W OTHOCUTENBHOI); CpaBHEHHE

YHCIIOBBIX BbIPaXKEHUH.

Haxoxnenne ommbOOK B mpeoOpa3oBaHUSIX W

BBIUHUCIICHUSX (OTHOCUTCS KO BCEM ITyHKTaM

IPOTpaMMBbI)
O3HakOMJIEHME C TIOHSATHEM KOpHS N-i
CTETEHH, CBOICTBaMHU paauKanoB u

IpaBWJIaMU CPAaBHEHUSI KOPHEH.

DopMyaHpoOBaHUE ONpEACNiCHUsT KOpHS H
CBOMCTB KOpHEW. BpluucieHue u cpaBHEHHUE
KOpHEH, BBINOJHEHHE MPUKUIKUA 3HAYCHUS

KOPHSL.

Kophu, crenenn, jorapugmsi [IpeoOpa3oBaHue YUCIOBBIX M OYKBEHHBIX
BBIPAKEHUI, COJIEpIKAIINX paauKabl.
Boimonnenue  pacuetoB  mo  ¢opmynam,
COJIepIKalUM paJuKabl, OCYIIIECTBIISAS
HEO0OXOTUMBIE MOJICTAHOBKHU u
npeoOpa3oBaHuUsL.

Omnpenenenne paBHOCHIBHOCTH BBIPAXKEHUH C
panukanamu.  PemieHune — uppanuoOHaIbHBIX
YPaBHEHUM.

O3HakOMJIEHME C TIOHATHEM CTENEHU C
JENCTBUTEIIBHBIM ITOKA3aTEIIEM.

HaxoxxneHne 3Ha4eHUN CTENEHU, HUCIOJb3Ys
pU HEOOXOTUMOCTH

MHCTPYMEHTAIIBHBIE CPEICTBA. 3allHChIBAaHUE
KOpHA N-U CTENEHU B BHUAE CTEHNEHU C
JpoOHBIM  TMOKa3aTeleM W HaoOOopoT.

DopmMynupoBaHue CBOMCTB CTECIICHEM.
Bpluucnenue creneHed € palMOHAIbHBIM
IIOKa3aTeseM, BBIIIOJIHCHUE MIPUKUIKH
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3HAQ4YCHUS CTCIICHU, CPABHEHUE CTECIICHEN.
[IpeoOpa3oBanue 4YHMCIOBBIX U OYKBEHHBIX
BBIPAYKEHUH, COJEPKAIINX CTEIIEHHU, IPUMEHSS
CBOMCTBA. Pewenue IIOKa3aTeJIbHBIX
ypaBHEeHUN. O3HAKOMJIEHHUE C MPUMEHEHUEM
KOpDHEH U CTENEHEW IIpU  BBIYKMCICHHUU
CPEIHHX, JCICHUH OTpe3Ka B <«30JIOTOM
ceyeHun». PemeHue nNpUKIagHBIX 3a1a4 Ha
CJI0KHBIE TIPOLIEHTHI

IIpeoGpa3oBanue ajiredpanyeckKux
BbIpaKeHHU

Breimmonnenne mnpeoOpa3oBaHU  BBIPAXKCHHH,
npuMeHeHne  (GopMyia,  CBS3aHHBIX €O
CBOWCTBAaMHM  CTENEHEW W  JIOTapu(]MOB.
Omnpenenenre 061acTu JOMYCTUMBIX 3HAUEHUN
jJorapuMuueckoro BbIpaxeHHs. PemieHue
Jorapu(pMHUUECKUX YpaBHEHUN

OCHOBbBI TPUTOHOMETPUH

OcHOBHBIC MOHATUSA

W3ydyeHue paamaHHOTO METO/AAa W3MEPEHHS
VIJIOB BpalllEeHUuss U WX CBSI3U C TpagycHOM
Mmepoi. M3o00paxeHue yrioB BpalleHUs Ha
OKpPYKHOCTH, COOTHECEHHE BEJIMYUHBI yIJla C
ero  pacmnosioxkeHueM.  POpMyIHpOBAaHHE
OTIpeIeNIEHUN TPUTOHOMETPUYECKUX (PYHKUINN
JUId  YrJIOB IOBOPOTAa M OCTPBIX  YIJIOB
IPSAMOYTOJIBHOTO TPEYroJbHUKAa U OObSICHEHNE
MX B3aUMOCBSI3H.

OcHoOBHbIE TPUTOHOMETPUYECKHE
TOK/1eCTBa

[IprMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX
TOXKJIECTB  JUIA  BBIYUCIICHUS  3HAYEHUH
TPUTOHOMETPUYECCKUX (YHKIHUMA TO OJHON U3
HUX.

IIpeoOpa3oBanusi mpocTeHIIMX
TPUTOHOMETPUYECKUX BbIPaKeHUI

Uzyuenue OCHOBHBIX bopmyn
Tpuronomerpuu: hopMyIb CJIOKECHHS,
yIIBOCHUS, npeoOpazoBaHus CYMMBI
TPUTOHOMETPHUUECKUX byHKIMi B

MPOU3BECHUE U TMPOU3BEICHUS B CyMMYy U
OPUMEHEHHE TPU BBIYUCICHUM 3HAYCHUS
TPUTOHOMETPHUYECKOTO BBIPYKEHUS u
YIPOIIEHHUS €rO.

O3HakOMJIEHHE CO CBOMCTBAMU CHMMETPHU
TOYEK HAa eAMHUYHOU

OKPY)KHOCTH W TNPHUMEHEHHE UX Ui BBIBOAA
dbopMyn npuBeeHus

IIpocreiimine TPUTOHOMETPUYECKHE
YPABHEHUSA M HEPaBEHCTBA

Pemenne 1o (dopmynam U
TPUTOHOMETPUUECKOMY KpPYry MNPOCTEHIINX
TPUTOHOMETPUUECKHUX YPaBHEHHUH.

[lpumeHeHne oOOWUMX METOAOB  pELICHHS
ypaBHeHMH (IpUBEAEHUE K JIMHEHHOMY,
KBAaJ[paTHOMYy, = METOJ  pa3JoXEeHUs  Ha
MHOXUTEIH, 3aMEHbl [EpPEMEHHOH) IpH
pELIEHNN TPUTOHOMETPUUYECKUX YypaBHEHUI.
YMeHue oTmedate Ha Kpyre peuieHHs
IPOCTENIINX TPUTOHOMETPUUYECKUX
HEPABEHCTB
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APKCHHYC, apDKKOCHHYC, APKTAHTeHC YHCJIa

O3HakoMJIeHHE C  TIOHATHEM  OOpaTHBIX

TPUTOHOMETPHUYECKUX (PYHKIUH.

N3yuenue OIpeneIeHun apKCcuHyca,
apKKOCHHYCa, apKTaHIeHca quCla,
dbopMynupoBaHHEe WX, H300paKeHUE HA

C€IUHUYHON OKPYKHOCTH, IIPUMEHEHUE IIpH
pelIeHUuN YPaBHEHUM

®YHKIIUHA, UX CBOVCTBA U TPA®UKH

@®yukuuu. IlonsaTHe 0 HENMPEPLIBHOCTH
bynkuun

O3HakoMJIeHHME C TOHATUEM IE€PEMEHHOM,

npuMepamu 3aBUCUMOCTEHN MEXTY
nepeMeHHbIMU. (O3HaKOMJICHHE C TOHATHEM
rpaduka, ompeneNeHue  NPUHAAICIKHOCTU

TOUKkM rpaduky ¢yHknuu. OmnpeneneHue Mo
dbopmyne mpocreiieil 3aBUCUMOCTH, BHIa €€
rpajuka. Bolpaxkenue no Qopmyne oaHON
nepeMeHHoll yepe3 apyrue. O3HaKOMIJIEHHE C
omnpeneneHueM (QyHKIUH, (OPMYJIHpPOBaHHE
ero. Haxoxxnenue obGmactu omnpeneneHuss
o0nacTy 3HaueHUN QYHKIUU

CaoiicTBa pyHKIUH.
I'padpuyeckas uarepnperauus. [Ipumepsnl
(GYHKIIHOHAIBHBIX 32aBUCUMOCTEH B
peajbHBIX Mpoleccax v ABJIeHUAX

O3HakoMieHue c puMepamMu
(YHKIIMOHATBHBIX 3aBUCUMOCTEH B peabHBIX

mporeccax 3 CMEXHBIX  JHUCIUILIMH.
O3HakoMIeH1E C JIOKa3aTeJIbHBIMHA
pacCyXJICHUsIMU HEKOTOPBIX CBOMCTB
JUHEHHOW W KBaJpaTUYHOW  (PyHKIIMIA,
MPOBEJICHUE HUCCIIEIOBAHUS JIMHEHHOM,

KYCOYHO-JTMHEHHOH,  JAPOOHO-JTMHEHHOW |
KBaJpaTUYHOW (YHKIMHA, TIOCTPOCHUE WX
rpadukoB. [locTpoenne u uteHnE

rpadukoB pynknuii. MccienoBanue QpyHKInm.
CocraBienue BUAOB GYHKIMA 1O AAaHHOMY
YCIIOBUIO, PEIIEHUE 3a7a4 Ha SKCTPEMYM.

OopartHble GyHKUMHU

BeimosiHeHne  mpeoOpazoBaHuii  rpaduka
GYHKITUN.
N3yyenue nmoHsTHS oOpaTHOW  (yHKIIMH,

omnpe/eleHue BHJIAa M IOCTPOCHHE TIpaduka
oOpaTHOl (GYyHKINH, HAXOXKJIEHUE ee 00JIacTH
onpeneacHus H obnactu 3HAYECHUH.
[Ipumenenne CBOWCTB byHKIMA npu
UCCIICIOBAaHUHM YPAaBHEHUN U PEIICHUU 3a7ad
Ha JKcTpeMyM. O3HaKOMIIGHHE C TOHSATHEM
CJIOKHOU (DYHKITHH.

CreneHHble, MOKA3aTe/IbHbIE,

Bbluncnenne  3HaueHudt  QyHKUMH 1O
3HAYCHUIO aprymeHra. Omnpenenenne
NOJIOKEHUs TOYKM Ha Tpaduke 1o ee

KOOpAMHaTaM M HaobopoT. Mcnosab3oBaHue
CBOMCTB (DyHKUMH i CpaBHEHHUS 3HAuYCHHI
creneHeit u  jorapudpmoB.  I[loctpoenue
rpauKOB CTENEHHBIX M JIOTapU(PMUYECKUX
¢byukumii.  PemieHme — mokazaTenpHBIX U
Jorapu(pMHUUECKUX YpaBHEHHH WM HEPaBEHCTB
110 U3BECTHBIM anroputMam. O3HaKOMJIEHHE C
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JorapupMuyecKne 1 TPUrOHOMeTpHYecKHe
¢pynknnu. O0paTHbBIe TPUTOHOMETPHYECKHE

byHkuun

IOHATUEM  HENPEPBIBHOM  MEPUOIUYECKON
bynkmmn, GopMyaupoBaHHE CBOMCTB CHHYCA U
KOCHHYCa, TIOCTPOCHUE HX IPa(UKOB.
O3HakOMJIEHHE C TOHSATHEM TapMOHHUYECKHX
KOJICOAaHWH W TpHUMEpaMu TapMOHHUYECKUX
KOJICOaHWH JUIS  OMHCAHHMs MPOIECCOB B
du3uKe u Ipyrux o01acTAX 3HAHUS.
O3HakoMJIeHME C TIOHATUEM  pa3pbIBHOMN
NepUOINIeCKOr (QYHKINH, (GOpMyTUpOBaHUE
CBOMCTB TaHI€HCa U KOTaHI€HCa, IOCTPOCHHE
UX TpapuKOB.

[Ipumenenne CBOWCTB byHKIHNA TS
CPaBHEHMsI 3HAYEHUM TPUTOHOMETPUUYECKUX
GyHKIUH, pemeHus TPUTOHOMETPHYECKUX
ypaBHeHuil. [locTpoeHue rpapukoB oOpaTHBIX
TPUTOHOMETPHUUECKUX byHKIMI u
omnpenelieHne No rpadukaM HMX CBOMCTB.
Brinonnenue npeobpa3zoBaHus rpaQUKoB.

HAYAJA MATEMATHYECKOI'O AHAJIM3A

TlociaenoBaTeILHOCTH

O3HakoMJIEHME €  TIOHATHEM  YHCIOBOM
MOCJIEZIOBATEIBHOCTH, CIIOCOOaMHU ee 3aJjaHusl,
BBIUUCIICHUAMU €€ YIICHOB.

O3HakOMJIEHME C  TOHATHEM  Ipejaena
MOCIIEZIOBATEIHHOCTH. O3zHakoMmiIeHHE C
BBIYHCIICHUEM CYMMBI 0ECKOHEYHOTO
YHUCIIOBOTO pslla Ha TMpUMEpe BbIYUCICHUS
CYMMBI OECKOHEYHO yOBIBaroOIICH
reoMeTpuueckoi nporpeccuu. Pemenue 3agau
Ha MpUMEHEHHE (POPMYIIBI CyMMBI OECKOHEYHO
yOBIBaloOIIel reoOMeTpUYECKOM Mporpeccun

IIpou3BoaHasi U ee IPUMEHEHUE

O3HakoMJIeHHE C TOHATHEM IPOU3BOIAHOM.
Uzyuenue u dbopmynupoBaHue ee
MEXaHUYEeCKOTO M T€OMETPHUUYECKOTO CMbICTA,
U3y4eHue aNropuT™Ma BBIUMCIICHUS
NPOU3BOJHOM HA TpUMEpe  BBIUYUCICHHS
MT'HOBEHHOM CKOPOCTH u YIJI0BOTO
kodddunuenta kacarenbHoil. CocraBieHue
ypaBHEHHUs KacaTelbHOW B OOIIEeM BHJIE.

YcBoenne  mpaBun  auddepeHimpoBaHus,
TaOIUIIBI MPOU3BOIHBIX AJIEMEHTaPHBIX
byHKIMIA, MIPUMEHEHUE IS

muddepeHInpoBaHus (YHKIUNA, COCTaBICHUS
ypaBHEHUs KacaTelnbHOH. M3yueHue TeopeM o
CBSI3M CBOMCTB (YHKIMM M IPOM3BOJHOM,
¢dopmynupoBka ux. IIpoBeneHue ¢ MoMoOIIbIO
IIPOU3BOIHOM UCCIIEIOBaHMS byHKIIH,
3aJaHHON (opMyinoi. YcCTaHOBIIEHHE CBSI3U
CBOMCTB (YHKIMM M MPOU3BOJHOM MO HX
rpagukam.

[IpumeHeHre TPOU3BOAHOM Ul  pPELICHMS
3aJad = Ha  HaxoXJAeHHe  HauOoJbIIEro,
HAaUMEHBIIETO0 3HAUYEHUS M Ha HAXOXKICHHE
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IKCTpEMyMa

IlepBooGpa3nasn
1 MHTerpaJ

O3HakoMJIeHHME C TIOHSATHEM MHTErpajga M
nepBOOOPa3HOIA. N3ydyenune IIpaBUIIa
BBIUMCIICHUS] TIEPBOOOpPA3HOM M  TEOPEMBI
Herorona—JleitOnuna. Pemenune 3amau  Ha
CBsI3b TIEPBOOOpA3HOM ¥ €€ MPOU3BOJIHOM,
BBIUMCIIEHUE TIEPBOOOpA3HOW [uIs JTAaHHOM
¢ynknuu. Pemenune 3amad Ha TNpHMEHEHHE
UHTETpaja Uil BBIYUCICHUS (U3UIECKUX
BEJIMYMH U TUIOIIAJIECH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMbI YPaBHEHU I
HepaBeHcTBa U cHCTeMbI HEPABEHCTB C
ABYMS IlepeMEeHHbIMU

O3HaKkoMJIEHHE C MMPOCTEUITMMH CBEIEHUSIMU O
KOPHSX anredpanvdecKux YpaBHEHUH,
NOHATUSAMH  UCCIIEIOBAHMS YPAaBHEHUH W
cucteM  ypaBHeHHMH. 3ydenme  Teopum

PaBHOCHIIBHOCTH YpaBHEHUH u ee
npuMeHeHus. lloBTopeHne 3ammcu pemeHus
CTaHJAPTHBIX YpaBHEHUH, IIPUEMOB
npeoOpa3oBaHus ypaBHEHHUM Ui CBEIEHHS K
CTaHIAPTHOMY YPAaBHEHUIO. Pemenne
palrOHANbHBIX, MpPALMOHAIIBHBIX,

MOKa3aTeIbHBIX W TPUTOHOMETPHUECKHUX
YpPaBHEHUH U CHCTEM.

Hcnons3oBanne  CBOWCTB M rpaduKOB
byHKIUH TUISt peleHus YpaBHEHUU.
[loBTOpEHNE OCHOBHBIX MPHUEMOB PELICHUS
cucteMm. PelieHne ypaBHEHUN C MPUMEHEHUEM
BCEX MPUEMOB (Pa3lIoKEHUST HAa MHOXKHUTEH,
BBE/ICHHSI HOBBIX HEU3BECTHBIX, IOJCTAHOBKH,
rpau4ecKoro METo/1a).

Pemienue cucrem ypaBHEHUN C NPUMEHEHUEM
pa3IMYHBIX CIIOCOOOB.

OzHakomjieHHe ¢ OOUIMMH  BOMPOCAMHU
pEelIeHUsT HEpPAaBEHCTB U HCIOJb30BAHUE
CBOMCTB U TrpaduKoB (PYHKIUN MpU pelIeHUH
HEPaBEHCTB.

Peuienrie HepaBEHCTB M CHCTEM HEPaBEHCTB C
MPUMEHEHHUEM Pa3IMYHBIX CIIOCOOOB.
[IpuMeHeHne MaTeMaTHYeCKUX METOJOB IS
pemieHuss  coAepKaTeiabHBIX  3aJad U3
pa3IMuYHBIX oOO0NacTell HAyKH U TPAKTHKH.
HNHTepnpeTupoBaHue pe3yabTaTOB C Y4E€TOM
peaNbHBIX OTPaHUYEHUN

3JEMEHTBI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

I/I3yquI/1e ImpaBHjIa KOM6I/IHaTOpI/IKI/I u
INPUMCHCHUC IIPpU PCUHICHUU KOM6I/IH8.TOpHBIX
3aaaq. Pemenne KOM6I/IHaTOpHBIX 3aga4
METOJ0M r[epe6opa " 110 IIPAaBUITY YMHOKCHHA.
O3HaKOMJICHHE C ITOHITUSIMU KOMGI/IHaTOpI/IKI/II
pa3sMCIICHUAMU, COUYCTAHUAMU,
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OcHOBHbBIE NOHATHS KOMOUHATOPHUKH

nepecTaHoBKaMu M (GopMylnamMu ISl UX
BBIUHCIICHUSL.

OObsicHenne u npuMeHeHue Qopmyn s
BBIUMCIICHUS] Pa3MEILEHUM, IEPECTaHOBOK M

COYETaHUMN npu peleHuu 3a7ad4.
Osznakomsienne ¢ OumHOMOM HploToHa U
TPEYrOJIbHUKOM [Tackans. Pemenue

IIPaKTUYECKUX 3a7ad C  HUCIOJIb30BAHHUEM
NOHATUH U IPaBUJI KOMOMHATOPHKH

DJIeMeHThI TeOpHHU BepOATHOCTEH

H3yuenue KJIaCCHYECKOTO ONpENCIICHUS
BEPOSITHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI
0 CyMMe BeposTHocTed. PaccMmorpenne
IPUMEPOB BBIYHCIICHUS BEPOATHOCTEM.
Pemienue 3amad Ha BBIYMCIIEHHUE BEPOATHOCTEMN
CcOOBITH

IIpeacraBienune TaHHBIX (TA0JIUIBI,
AHATPAMMBbI, I'PAPHUKH)

O3HaKOMIJIEHHE C TPEACTaBICHUEM YHCIIOBBIX
JAaHHBIX U UX XapaKTCPHUCTUKAMU.
Pemenne npakruueckux 3aaay Ha oOpabOTKy

YUCJIOBBIX  JTAHHBIX, BBIYUCIICHUE ux
XapaKTEPUCTHK
I'EOMETPUA

IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

DopMymHpOBKa M MPUBEJICHUE JOKA3aTEIhCTB
MPU3HAKOB B3aUMHOTO PACIIOJIOKEHUS MPSMBIX
U IJIOCKOCTeH. Pacrno3HaBaHue Ha 4yepTexax u
MOJENSAX Pa3IMYHBIX CIIy4aeB B3aUMHOIO
pacmoJIOKEHUsT  MPSIMBIX U IUIOCKOCTEH,
apryMEHTHPOBAHHE CBOUX CYXKICHUIA.
DopMyIUpOBaHUE ONPEACICHUMN, TPU3HAKOB U
CBOMCTB MapaJljIeNIbHbIX U MEePHEHAUKYISPHBIX
IJIOCKOCTEH, IBYTPAHHBIX U JTMHEHHBIX

yriaoB. BrpinmonHeHWe MOCTPOEGHUS — YIJIOB
MEXAy MPSAMBIMHU, NPSAMON U TUIOCKOCTHIO,
MEXAYy IUIOCKOCTSIMH 10  ONUCAaHUI0 U
pacro3HaBaHHe UX Ha MOJETISX.

[Ipumenenue MPU3HAKOB u CBOMCTB
pacCIOJNIOKEHUsI TMPSMBIX M IJIOCKOCTEH Mpu
pemienuu 3aaa4d. M300paxkeHue Ha pUCYHKAX U
KOHCTPYHPOBaHUE Ha MOJIETISIX
HEPIECHIUKYISPOB U HAKIOHHBIX K IUIOCKOCTH,
OPsIMBIX, TapaUIeNbHBIX IJIOCKOCTEH, YIIoB
MEX1y MPsIMOM U MJIOCKOCThIO M 000CHOBaHHE
noctpoenus. PemieHue 3agad Ha BBIYHCIICHHE
reOMETPUYECKMX  BenudyuH.  OnucbiBaHUE
paccTosiHUus OT TOYKM JO IUIOCKOCTH, OT
OpsIMOM J0 TMJIOCKOCTH, MEX]Y IIOCKOCTAMH,
MEXy CKPELIMBAIOIIUMUCA MPSMBIMU,

MEXAy  MpPOU3BOJBHBIMU  (UTypaMH B

IMPOCTPAHCTBE. (DOpMYJ'II/IpOBaHI/IC n
JOKa3bIBAHUC OCHOBHBIX TCOpPEM 0
pPacCTOSAHUAX (TeOpCM CyHIE€CTBOBAaHUA,

cBoiictBa). M300pakeHHe Ha dYepTekax M
MOJIENISX PacCTOSIHUSI 1 000CHOBAaHUE
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CBOUX CYXICHUM. Onpenenenne 51
BBIUMCIICHUE PACCTOSIHUM B IPOCTPAHCTBE.
[Ipumenenue hopmyn U TEOpeM IIAHUMETPUU
g pemieHuss  3agad.  O3HaKoOMJIEHHE €
HNOHATHEM MApAJUIEIBHOTO MPOEKTUPOBAHUS U
ero cBoiictBamu. @opMyIHpPOBAHUE TEOPEMBI O
ionaau OpPTOTOHAJILHOM IIPOEKLIUU
MHOroyrojpHuka. IlpuMeHnenue Tteopuu st
000CHOBaHMSI MIOCTPOEHUN U BBIUMCIICHUM.

ApPryMEHTUpPOBAHHE CBOMX CYXKACHHH O
B3alMHOM PacCIOJIOKEHUU MPOCTPAHCTBEHHBIX

(uryp

MHOrorpaHHMKH

Onucanne U XapaKTePUCTUKA PA3THMUYHBIX
BHUJIOB MHOTOTPAHHUKOB, TEPEUUCICHUE WX
JJIEMEHTOB U cBoMcTB.  M300paxeHue
MHOTOTPAaHHUKOB ¥ BBITIOJIHEHUE TMOCTPOCHUS
Ha M300pKEHHSIX u MOJIETISAX
MHOTOTPAHHUKOB. BbIUMCIIEHHE  JIMHEHHBIX
AJIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOHQHUTYypalusaX, apryMEHTUPOBAHUE CBOUX
CyKJieHn!. XapaKTepUCTHUKAa U HM300paKECHHE
CeYCHMUS, pa3BepTKH MHOTOTPaHHUKOB,
BBIYMCIICHHUE TUIOIIAJIEH TTOBEPXHOCTEM.
[Toctpoenne mpocTeHIIUX cedeHHil Kyoa,
npu3Mbl, upamuabl. [IpumeHenue ¢GakToB u
CBeJIeHNH W3 TulaHuMeTpun. O3HaKOMIJIEHHE C
BUJIaMH  CUMMETpPHUI B IPOCTPAHCTBE,
dbopMynMpoBaHUE OMpPEACTCHUH ¥ CBOWCTB.
XapakTepucTuka CUMMETPUU TeJl BpallleHUS U
MHOTOTPAaHHUKOB.  [IpuMeHeHne  CBOMCTB
CUMMETpPUH pu pereHnn 3azay.
Hcnonb3oBanrue npuoOpPETeHHBIX 3HAHUM IS
UCCJIEI0BaHUsl U MOJEIMPOBAHUS HECIIOKHBIX
3azay. H3o6paxenue OCHOBHBIX
MHOTOI'PAHHUKOB U BBINIOJHEHUE PUCYHKOB IO
YCIIOBUSIM 3a]1a4

TeJia ¥ MOBEPXHOCTH BpallleHUs

O3HakoMJIEHME C BHUJIAMH TeJl BpalleHHUs,
dbopMynMpoOBaHUE UX ONPEICICHUN 1 CBOWCTB.
DopMyIHpPOBAHUE TEOPEM O CEYEHHM LIapa
INIOCKOCTBIO M INIOCKOCTH, KacaTeIbHOH K
chepe. XapakTepuCTHKa W H300paKCHHUE TEi
BpaIllCHUs, UX Pa3BEpPTKH, ceyeHus. Permienue
3a7a4 Ha IMOCTPOEHUE CEYCHUM, BBIUHUCIICHUE
JUTHH, pacCTOSTHUM, YIJIOB, JIomaaei.
IIpoBeneHue AOKa3aTENbHBIX PaACCYXKIACHUU
IIPU PELICHUH 3a/a4.

IIpumeHeHne  CBOMCTB ~ CUMMETPUM  IIPH
pelleHnM  3aJa4  Ha  Tela  BpAllCHUA,
koMOMHanuio Ten. M300pakeHHE OCHOBHBIX
KPYIJIBIX TE€Jl W BBINOJHEHUE PUCYHKA IO
YCJIOBHUIO 3a/1a4U

O3HakOMJICGHHE C IOHSATHSIMH miomain Hu
061;eMa, aKCMOMaMHM U CBOMCTBaMHM.
Pemienne 3amad Ha BBIYMCICHHE ILUIOLIAACH
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I/I3MepeHI/I$l B reomMmeTpumn

TUTOCKUX buryp c IPUMEHEHUEM
COOTBETCTBYIOIIMX (opMya U (aKTOB W3
[JIAHUMETPUH. N3ydyenue TEOpEM 0
BBIUMCIICHUM OOBEMOB  IMPOCTPAHCTBEHHBIX
TEJI, pelleHue 3aJad Ha MpUMEeHeHue (Gopmyi
BbIUMCIIEHUS 00beMOB. M3yuenue popmyn mis
BBIUMCIICHUS TUIOIIA e H HOBEPXHOCTEN
MHOTOTPAaHHHUKOB U T€J BPAIICHUSI.
O3HakOMJIEHHE C METOJAOM  BBIUYHCIICHUS
IUIOIAAu TOBEpXHOCTH cdepbl. Pemenue
3aJa4 Ha BBIYHMCIICHHUE TUIOMIAIeH TOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEI

KOOp}II/IHaTbI U BEKTOPBLI

O3HakoMJiIeHME C  TOHSATHEM  BEKTOpa.
N3yuenune nexapToBOUl CHCTEMBI KOOPJIUHAT B
MPOCTPAHCTBE, TIOCTPOEHUE 10 3aJaHHBIM
KOOpIUHATAM TOYEK u IJTOCKOCTEH,
HaxOoXJIeHWe KoopauHaT Touek Haxoxaenue
yYpaBHEHUN OKPYKHOCTH, C(heEphl, MIOCKOCTH.
Brruncrienue paccTOSHUN MEXTy TOUKaMU.

N3ydyeHue CBOWCTB BEKTOPHBIX BEJIHYHH,
MpaBUJI PA3JIOKEHUST BEKTOPOB B TPEXMEPHOM

MIPOCTPAHCTBE, MPaBUII HaXO0KICHU
KOOpPJIMHAT BEKTOpa B MPOCTPAHCTBE, MPABUI
NeUcTBUH c BEKTOPAaMH, 3aJITaHHBIMHA

KoopauHatamu. [IpuMeHEHHEe TEopuu TNpH
pelieHny 3a1ad Ha JCUCTBUSL C BEKTOpPaMH.
N3ydyenune CKaJIIPHOTO MIPOU3BEICHUS
BEKTOPOB, BEKTOPHOTO YypPaBHEHHs TPSIMOU H
MIOCKOCTH.  [IpumeHeHue  Teopum  TpH
pelieHny 3ajad Ha JICUCTBUS C BEKTOpaMH,
KOOPJAUHATHBIA METOJ, TPUMEHEHUE

BEKTOPOB ISl BBIYHMCIICHUS BEIMYHMH YTJIOB H
PaCCTOSIHUM. O3HakoMJIEHHE c
JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPHUU O
B3aUMHOM  pACIIOJIOKEHUHU  TPSIMBIX |
MJIOCKOCTEH C MCIIOJIb30BAHHEM BEKTOPOB

8. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE PABOYEHN MIPOI'PAMMBI YUYEBHOM
JAUCHUIIVIMHBI OY L.11.05. <MATEMATHUKA»

Jlns ocBoeHuss paboueld mnporpammbl ydeOHOM aucuumiauHel OVY][.m.0S.
«MaremaTuka» B TEXHUKyME HMeeTcsi ydeOHbld KaOuHeT «MareMatuku», B
KOTOPOM HUMEETCSl CBOOOAHBIN NoCcTyn B MIHTEpHET BO BpeMsl y4EOHOTO 3aHITHS U
B MIEPHO]T BHEYUEOHOHN AEATEIHHOCTH 00YJIaIONTUXCS.

[lomermenue KaOuHeTa

cooTBeTCcTBYeT  TpeboBanusiM  CaHuTapHO-

snuaeMuonornueckux npasuwi U HopMatuBoB (CanlluH 2. 4. 2 Ne 1178-02 ¢
n3MeHeHusiMu ot 29.12.2008 T.) OCHaIlEHO TUIIOBBIM 000PYJOBaHUEM, YKA3aHHBIM
B HACTOSIIIIMX TPEOOBAHUSIX, B TOM YHUCJI€ CHEIUATU3UPOBAaHHON yueOHON MeOelbio
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U CpeACTBaMHU 00y4YEHUs, TOCTATOYHBIMHU JJIsS BBIIOJHEHUSI TPEOOBAHUI K YPOBHIO
MOATOTOBKU 00YYaIOIINXCS.

B coctaB yueOHO-METOIMYECKOTO U MATEPUATbHO-TEXHUYECKOI0 00eceyeHus
nporpaMmbl yueoHou auctuminael OY J1.m.05. «Marematrkay BXOAST:

1. MHOro(yHKIHMOHAJIBHBIN KOMIUIEKC MPENOoJaBaTeNs;

2. METOAMYECKHE MaTepuasbl JJIs JUCTAHIMOHHOIO OOy4YeHUs Ha 00JIauHOM

XpaHuauiie (Mpe3eHTalnn, KOHCIIEKThI, MaTepHalIbl IO TECTaM, BUJIEOYPOKH);

3. HaryggHble MocoOus: KOMIUIEKThI U3 38 yueOHbIX TaOmun, 11 ydeOHbIX
CTEH/IOB;

4. uHPOpMaMOHHO-KOMMYHUKAIIUOHHBIE CPE/ICTBA;

5. 9KpaHHO-3BYKOBBIE MIOCOOUS;

6. KOMIUIEKT TEXHUYECKON JIOKYMEHTAIlM1, B TOM YHKCJIE MAclopTa Ha CPe/ICTBA
0Oy4eHHMsI, HHCTPYKIMHU MO UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

/. 6ubnnoTe4HbId HOHA.

B 6ubnuoteunsiit PoH BXOAAT YU4EOHUKH, YH1€OHO-METOAMYECKIE KOMILIEKThHI
(YMK), oOecrnieunBaroiiue OCBOSHHE HHTETPUPOBAHHON y4eOHOW TUCIMILUIMHBI
OV/.n.05. «Maremaruka», pEKOMEHJOBAaHHbIC WJIM  JONYIIEHHbIE  JIJIA
UCIIOJIb30BAHUS B TEXHUKYME.

9. OCHOBHBIE HCTOYHUKU U JINTEPATYPA
OcHoBHbBIE TTeYaTHbIE U3TaHUA
1. bammakoB M.M. Maremartuka: yaeOHUK IS CTY. YAIPEKIACSHUHA cpel. mpod.
obpazoBanusi. — M., 2017.
2. bammakoB M.M. Maremarnka. 3agaqauK: y4e0. mocoOue s CTy/I.
yupexaeHuii cpejl. mpod. odbpazosanus. — M., 2017.
OcHOBHBIE YJIeKTPOHHBbIE U3TAHUS

1. bawmaxose M. . MatemaTuka. DJIeKTPOHHBIN y4e0.-METO/I. KOMILJIEKC s
CTYyJI. YIPEKJICHHH cpe. mpod. oopa3zoBanus. — M., 2018,
2. bamvakop M.M. Maremarnka. 3amadHuK: y4eO. IMOCOOME IS CTY..
yapexaeHuit cpejl. mpod. oobpazoBanus. — M., 2015.
JlonoJIHUTE/IbHbIE UCTOYHUKH
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. Artanacsan JI.C., byryzoB B.®., Kanomues C.b. u np. MatemaTtuka: anreOpa
Y Havajla mMaTeMatuueckoro ananuza. ['eomerpus. ['eomerpust (6a30BbIid U
yray0neHHsiit yposau). 10—11 knaccel. — M., 2017.

. Konmoropo A.H., AbpamoB A.M., Jdynuuusin FO.II. u ap. Anrebpa u
Havana aHaiausa: YueoO. mis 10-11 ki, - M., 2014.

. I'puropeeB C.I'., HMBosnrmna C.B. Marematuka : y4eOHUK IS CTY.
oOpazoBart. yupexaeHuit cpea. npod. oopazosanus. — M., 2014.

. boromonor H.B., Camoiinenko II.U. Marematuka: yue6uuk s CI1IO —M.
: U3parenscTBo FOpaiit, 2018

. bammakos ~ M.M. Maremartuka. COopHUK  3aga4  TpouIbLHOMN
HAIPaBJIEHHOCTU: Yyuel. mocobue il CTyA. YUYPEeKICHH cpea. mpod.
obOpazoBanusa. — M., 2013.

HHTepHeT-pecypchl ¥ 3/IEKTPOHHbBIE )KYPHaJIbl

. www.fcior.edu.ru (MupopManroHHble, TPEHUPOBOYHBIE MU KOHTPOJIbHbBIE
MaTepHabl).

. www.school-collection.edu.ru (Enunas KOJUIEKLIUY U POBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

http://www.math.ru Matepuansl 1Mo MaremaTuke B EauHON KoJuieKuuu
(G pOoBBIX 00pPa30BaATEIBHBIX PECYPCOB

. http://www.bymath.net I"'azeta «MartemaTtuka» M3mareabckoro joma
«IlepBoe ceHTAOPs»

. http://eqworld.ipmnet.ru Hayuno-nonynspssiii puznko-maTeMaTuuecKui
xKypHan «KBaHT»

. http://wwwkvant.info http://kvant.mccme.ru O6pa3zoBaTenbHbII
MareMaTuueckni caut Exponenta.ru

. http://www.olimpiada.ru MaremaTiH4ecKkue OJMMIIMAILI U OJUMITHATHbIC
3a/1auu
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