MpunoxeHne 4
AHHOTAUMH PA00YNX MPOrPpaMM TUCHHUILIHH

51.5.01 ®unocodunsa u meToaonoruss Hay4yHoro sHaHusa

Llenu n 3apauu yyeb6HoM ancumnnuHebl. Llens nayyeHns gucumnnnHel — ycBOeHue
CTyOQeHTamMn OCHOBHbIX Npobnem u wmngen v nNoaxonoB, NPUMEHSIEMbIX B cdepe
PUNocoCcKo-MeTOAONOMNMYECKOro aHanuaa HayyHoro 3HaHus. OCHOBHble 3agjauyu:
MO3HAaKOMUTb C  METOAONOorMen  Hay4yHoro no3HaHus, BblpaboTaTb  yveHue
dmnocodCckoro aHanmsa BCEW COBOKYNnHOCTM npobrem obuwectBa M YeroBeka.
MpeacTaBuTb Hayky 1 €€ reHesnc Kak ocobbli cnocob O0CBOEHMS Mupa, N Kak 0cobbii
cnocob nosHaBaTenbHOW AEATENBHOCTU, B paMKax KOTOPOW (hopMUPYOTCS pasnnyHbie
MeToAbl U POPMbl HAYYHOrO NO3HaHWS; BbipaboTaTb HaBbIKM CAMOCTOATENbHOW paboTbl
C NpeaMeToOM HayKu N Hay4YHOW nnutTepaTypomn.

MecTto yye6HoM aucumnnuHbl B cTpyktype OOIN: (umkn, K KOTOPOMY OTHOCUTCS
ancumnnuHa). ObweHayyHbIn Lmkn, 6a3oBas YacTb

KpaTtkoe copepxaHue (AauaaKkTuyeckue eaMHuULbl) y4eOHON AUCLUNIUHDI

lMoHATMe Haykn. [lepBble (OPMbI HayyHOro 3HaHUA. AHTMYHaAA MaTemaTuka.
PaunoHanbHocTb CpepgHeBekoBbd. HaydyHoe 3HaHuMe PeHeccaHca. Bo3sHukKHOBeHue
Haykm HoBoro BpemeHn. MaTemaTuka M ecTecTBO3HaHMe B 3rnoxy HoBOro BpemeHw.
MeTogonornyeckne OCHOBaHUS KacCUYecKon paumoHanbHOCTW. Hayd. pesonoums
koHua XIX — Hayana XX B. [Mpo6nembl COBpEMEHHOrO Hay4YyHOro 3HAHWA B 3epkane
dunocodckon pednekcun. OCHOBHbIE KOHLIEMUMM HAYYHOrO 3HaHUA B chunococun XX
B. PeBontounsa B kocmonorum B koHue XX — Hay. XX| Beka 1 HOBbI€ MPUHLMMbI HAYy4YHOrO
ocMbIcrieHuns npupoabl. Metogonornyeckme npobnemMbl MaTeMaTUYeCKoro 3HaHuS.

dopma NpoMeXyTOHHOM aTTecTaumm JK3aMeH

Koabl ¢opmupyembix (cpopmmpoBaHHbix) komneteHumn OK-1, OK-2, OK-3,
Or1K-5.

B51.5.02 UHocTpaHHbLIN A3bIK B npodeccuoHanbHou ccepe

LUlenn wn 3apgaum y4yeb6HOM AucumnnuHbl: OCHOBHOM LENb  AUCLMMANHBI
“‘UHoCTpaHHBbIN A3bIK B npodeccuoHanbHon cdepe” ABNSeTCs MOBbILEHUe YPOBHS
BNageHNsa UHOCTPaHHbIM A3bIKOM, OOCTUrHYTOrO Ha npeaplaylwen ctyneHu obydeHus
(bakanaBpuaT) ¥ oBnageHue CcTygeHTaMm HeobxoaUMMbIM YPOBHEM MHOSI3bIMHON
KOMMYHWKaTUBHOW KOMMETEHUUN NS peLleHnst coumanbHO-KOMMYHUKATUBHBIX 3a4ay B
pasnnyHbIX obnactsax npodeccuoHanbHOM W HayydHOW cdhep LOeATenbHOCTU npu
obweHun c 3apybexHbiMM KOnferamMm W napTHepaMu, a Takke Ans pasBuTUS
KOTHUTUBHBIX W UCCnegoBaTeNnbCKMX YMEHUA C  UCMOSIb30BaHMEM pPEeCYypCoB Ha
MHOCTPaHHOM SA3bIKeE.

MecTo yyebHOM ancumnnuHbl B cTpykType OOI: (umkn, K KoTopomy
oTHocuTCA ancumnnuHa). ObweHay4yHbIn UMK, BapnaTtueBHas YacTb.

KpaTkoe conepxaHue (AuaakTnyeckme eauHULbI) y4HeO6HOM ANCLMNIUHBI

Cdpepa penosoro obuieHus [enoBas koppecnoHaeHUns, TenedoHHbIe
1 neperoBopbl, HAaNMcaHWe CV U pesiome,
cobecefoBaHme Npu yCTPONCTBE Ha paboTty

dopma NpoMeXyTO4YHOM aTTecTaummn. 3avem
Koabl chopmupyembix (cchopmmpoBaHHbIX) KomneTeHuun. OMNK-4.

B51.5.03 MatemaTnyeckme metoabl B 3KOHOMUKE




Uenm v 3agaum y4eOHOW  AMCUMNNMUHbLIL.  OBNageHWe  KOHKPETHbIMU
MaTeMaTUYECKUMN 3HAHUSMU, KNACCUYECKUMU UM COBPEMEHHBIMU MaTeMaTUYECKUMU
MeTodamMu UccrnefoBaHus, NPUMEHseMbIMU B 9KOHOMUKE; MHTENNeKTyansHoe pa3sutue
CTY[EHTOB; COBEpPLLUEHCTBOBaHNE MaTeMaTmnyeckoro obpasosaHnd. OCHOBHas 3agada —
obecneunTb NPOYHOE W CO3HaTENbHOE OBMadeHue CTyAeHTaMn MaTemMaTUYeCcKnx
METOA0B, MCMOMb3yeMbIX ASI pPELUEeHNa OOLUIMPHOro Kriacca 3KOHOMWYECKUX 3aad,
yMEHVE TMpPUMEHUTb WX NpU pelleHuM 3adad  eCcTeCcTBO3HaHud, ¢opmupoBaHue
YCTOMYMBOIO WHTEpeca K npeameTy, BbISBIIEHME W pasBUTUE MaTeEMaTUYECKUX
cnocobHocTen.

MecTo yyebHOM ancuunnuHbl B cTpyktype OOI: ObweHayyHbIn Lmkn, 6a3oBas
YacTb.

KpaTkoe copepxaHue y4yeOHOM AMCUMNNUHLI: BBeaeHne B MaTemaTtudeckume
meTtogbl. [Mpoctenwve 3agaun. 3agadya O pasMelleHMM NPOM3BOACTBA, 3agada 06
apPEeKTMBHOM UCMONb30BaHUN PECYPCOoB, 3aa4a O CMecsX.

3agaya nuHenHoro nporpammupoBaHus. Metoabl peweHus. CUMMNEKCHbIN U
rpacpuyeckmun mMeToabl peweHnsa 3agay NMHENHOro NPorpaMmMmMpoBaHUS.

[lBoncTBEHHbIE 3a4a4v NMMHENHOrO NPOrpaMMupoBaHus. TeopeMbl ABOMCTBEHHOCTU
N UX NPUMEHEHME.

TpaHcrnopTHble 3agavv 1 ceognmMble K HUM. OTKpbITaa U 3akpbiTas TPaHCMNOPTHbIE
3agayvn, MeTo4 MMHMMAarbHOro 3nemMeHTa, ceBepo-3anagHoro yrna. [lposepka
ONTMMaribHOCTU MEeTOAOM MOTEeHUManos.

HectaHgapTHble TpaHCNOPTHblE 3agadn. TpaHcnopTHasi 3ajaya Mo KpUTEpPUIo
BpemeHu. [lapameTpuyeckas TpaHCrnopTHas 3ajada. TpaHcnopTHaa 3agjadva C
OrpaHMyYeHnsIMN Ha NPOMNYCKHY CMNOCOOHOCTb.

MHorokputepuaneHble 3agayn ontuMmudaumu. lNpuHumn ontumusaumm no [apeTo.
MeTofbl cBEAEHUS MHOFOKpUTEPUArbHbIX 3a4ay K OAHOKpUTEPUATbHBIM.

3agayn HenMHEHOro nporpaMmmmpoBaHus. Heobxogmmoe n goctatoyHoe ycrnosus
akcTpemyma. Metog MHOXUTenen Jlarpanxa.

®dopMbl TEKYLLEN aTTecTaumumn: 3a4er.

Koabl ¢hopmupyembix (cchopmupoBaHHbix) komneTeHuun: OK-1, OK-3, OlK-1,
OrK-2, INK-6, MK-7.

B51.5.04 MpunoxeHnsa obbIKHOBEHHbLIX AnddepeHuUnanbHbLIX YypaBHEHUN

Llenu 1 3apgaumn yuebHom gucumnnuHbl: Lienbio Kypca aBnseTcsa nsnoxeHue
BOMPOCOB TEOPUN 0BLIKHOBEHHbIX AnddepeHuUmanbHbIX YypaBHEHUIN, CBA3AHHbIX C
3aBUCUMOCTbIO pelwleHnin O1Y oT napameTpos.

MecTo yyebHOM ancumnnuHbl B cTpykType OOI: (Lmkn, K KOTOPOMY OTHOCUTCS
ancumnnuia). O6weHay4dHbI LMk, 6a3oBas Yactb

KpaTkoe coaepxaHue (AMpaakTuyeckme eamHULbl) y4eO6HOM AUCLMNIINHDI:

OnepaTopHble ypaBHEHUS, 3aBUCALLME OT napameTpa. [puHUMN CxmmMaroLwmx
oTOoOpaxeHun. 3aBMCUMOCTb OT NapaMeTpa HENOABWXKHbLIX TOYEK CKXUMAKOLLNX
oTobpaxeHun. HavyanebHasa 3agada. HenpepbIBHOCTb N0 NapaMeTpy B cryyae
HenpepbIBHOCTM MO napameTpy npasbix Yacten OLlY. NHTerpanbHas HeNpepbIBHOCTb
npaBblX YacTen U TEOPEMbI O HEMPEPBLIBHOCTM NO NapaMeTpy B 3TOM Cry4ae.
HenpepbIBHOCTL N0 Mepe. 3agava 0 Nnepmoanyecknx peleHusx. MHTerpanbHbin
onepaTop M ycrnoBusa cxatusi. HenpepbiBHas 3aBUCUMOCTb NEPUOANYECKUX PELLEHUI NO
napameTpy.

dopma npomMexyToyHOM aTTecTauumn: 3aqer.

Koabl hopmupyembix (cchopmupoBaHHbIx) komneteHumn: OlK-1, OlK-2, MK-1.

B51.5.05 HenuHenHble MaTeMmaTuyeckue moaenum ectectBo3HaHusa




Lienu n 3agaum yye6Hon amcumnnuubl: Kypc no matematnyeckomy
MOAENNPOBaHMUIO ANs CTYAEHTOB NpecnenyeT creayoLwyto uenb: AaTb HEKOTopbIe
Ga3oBble 3HaHUA 1 NpeacTaBNeHUs O BO3MOXHOCTSIX MaTeMaTn4eCcKoro
MOAENMpPOBaHus, Knaccuukauum MateMaTmyeckux Mmogenen n obnactm nx
NPMMEHMMOCTM, NOKa3aTh, HA Kakne NpUHUMNuasnbHble Ka4eCTBEHHbIE BONPOCHI MOXeT
OTBETUTb MateMaTmyeckas Moaersb, B BUAe KOTOPON (hopManm3oBaHbl 3HaHUS O
Buonornyeckom obbekTe. Ha 6a3e 3HaHMIN Ka4yeCTBEHHOW TEOPUN
AnddepeHLmanbHbIX YpaBHEHUIA paccMaTpUBaOTCA OCHOBHbIE TUMbl BPEMEHHOTO Y
NPOCTPAHCTBEHHOIO ANHAMMYECKOro NoBeAeHns, npucyLimne 6nonornyeckmum
cUcTeMaM pasHoro ypoBHA. BO3MOXHOCTM MaTemMaTnyeckoro MoaenmpoBaHus
NNNIOCTPUPYIOTCHA NpUMEpamMm yaadHbIX MOAENEN, KOTOPbIE MOXHO CYATaTb
Knaccuyeckumm.

OCHOBHbIMM 3aa4amMn U3y4eHusi Kypca siIBNSeTCH YCBOEHME NOHATUI U
npuobpeTeHne HaBbIKOB, HEOOXOAMMbIX AS1S PEeLUeHUs NPaKTUYEeCcKnX 3adad
MOZENMPOBaHUS: MOCTPOEHME MaTeEMaTUYECKON MOodeny npoLecca; MeTobl
nccnegoBaHns MaTteMaTUYeCcKUX MOAENEN; NOHATUE afeKBaTHOCTM MOAENN M aHanu3
pEeLUEHUsT C TOYKWN 3PEHMS MPaKTUYECKUX MPUIOXKEHWIA.

MecTto yuyebHon gucumunnuibl B cTpyktype OOIN: ObssaTtenbHas YacTb, 650K 1

KpaTkoe coaepxaHue (AMpakTuyeckme eamHuLbl) y4eO6HOM AUCLUNIIUHDI

McTopums ncnonb3oBaHna MatemaTuUKn AN onMcaHus BMonorndeckmx
coobuiecTtB. OOLMe BONpOChI MOAENMPOBAHUSA ANHAMUKK IKocncTeM. OCHOBHbIE
onpegeneHus. Atanbl MOAENUPOBAHUS. Tunsl MatemaTmnyecknx mogenen. OCHOBHble
TpeboBaHNA K MOAENAM ANHAMUKM NONyNauui. banaHc YaCcrneHHOCTU nonynauuu.
[MpocTenwne mogenun ogUHaMmMKN ogHOPOAHbIX nonynauun. Mogens ManbTyca
(npeumyLLecTBa, HegocTaTkn, moandukaumm). Mogens NomnepTua (npemmyLecTsa,
HepocTaTkn). Mogene depxtonbcra (NpenmyLLecTsa, HeA4oCTaTku, Moagndukaumm).
Mogenb Po3eHugenra (npenmyLiecTtsa, HegoctaTtkn). Mogenb basblknHa
(npeumyLLecTBa, HegocTaTkM). 3anasgbpiBaHMe B MOAENSAX AUHAMMUKN NONYNSALMNA.
OnemMeHTapHble MOAENV C ANCKPETHLIM BpeMeHeM. [locTpoeHne mogenen B Buae
PEeKypPPEHTHbIX COOTHOLLEHUI. AHANU3 PEKYPPEHTHbLIX COOTHOLWEHUN. Moaens
Ckennama. [nckpeTtHasa normctuyeckas Mmogens. [JuHamumka nonynsauum ¢ y4eTom
NnosioBOMW, BO3PaCTHOW, rpynnoBoun CTpyKTypbl. Mogenes ¢ 3anasgbiBaHnemMm. Mogenu ¢
HenpepbIBHbIM BpeMeHeM. OnTumMansHOe ynpaBrieHMe BO3pacTHOW Nonynsaunen.
MaTtemaTnyeckasn Teopma 6opbbbl 3a cyuiectsoBaHne. Mogens Bonbtepa ansa BMaos,
Bopromxcs 3a o6uyto nuLLy (MocTaHoBKa 3agayu, nonyydeHne obLuero nHtTerpana,
aHanu3 peLleHnn, aKonormyeckme BobiBoabl, NpuHUMn May3e). BonbTepoBckas moaernb
COCYyLLECTBOBAHNA OBYX BUOOB, U3 KOTOPbIX OAUH NOXMpPAET APYron (MocTaHoBKa
3agauu, Bug TpaekTopun, nepnoa Marnbix ryKTyaunn, yCTOM4MBOCTb MOMOXEHUI
paBHOBECUS, MOENb XULLHWUK — XXepTBa C camoperynsaunen, mogenb Bonbtepa u
oxoTa, Tpodunyeckasa PyHKUMS xuLHKKa). ObLwas mogenb XULWHUK — XXepTBa.
CoobuiecTtBa Heckonbkux BUaoB. Knaccudmkauna Ogyma MexBMaoBbIX
B3anmMoaencTeumin. [mMnotesa BCTPEY N SKBMBAINEHTOB, MOAENNPOBAHNE MEXBUOOBLIX
B3aMMOOeNCTBUN.

dopma NpoMeXyTOYHOM aTTecTauum: 3adyeT
Koabl chopmupyembix (cchopmmpoBaHHbIx) komneTeHuun: OK-1; OMK-2; OlNK-3

B51.5.06 ®dunonruyeckoe obecneyeHne npodeccuoHanbLHOU AeATEeNIbLHOCTU U
aenoBou KOMMYHUKaLUU

Llenu 1 3agaumn yueb6Hon gucumnnuHbl: OCHOBHOM LiENblo ANCUUNIIUHDI



«dunonornyeckoe obecneyeHme NPogheccmoHanbHON AeATENBHOCTU N AENOBOW
KOMMYHUKaLMM» ABNAETCSA NOBbILEHWE YPOBHSA BNageHUsa pyCCKUM A3bIKOM,
AOCTUrHYTbIM Ha npeabiayLlen ctyneHn obydeHus (bakanaspuaTt) U oBnageHue
CTygeHTamMn HeoBXOANMbIM YPOBHEM KOMMYHUKATUBHOW KOMMNETEHUNN ON1S peLueHuUs
coumarnbHO-KOMMYHUKaTUBHbIX 3a4a4 B pasnmyHblX 06ractax npodeccnoHansHom 1
Hay4HOM cpep AeaTenbHOCTM Npu obLeHnn ¢ 3apybexHbIMK Konneramm un
napTHepaMu, a Takke Ans pa3BUTUSA KOTHUTUMBHBIX U UCCNeaoBaTenbCKUX YMEHUIN C
MCNoNb30BaHMEM PECYPCOB HA UHOCTPAHHOM SA3blKe.

MecTo yuyebHOM ancuunnuHbl B cTpyktype OOIN: ObLieHayqHbIN LK.
BapnaTtueHas yacTtb.

KpaTtkoe copepxaHue (AauAaaKTuyeckue eaMHuULbl) y4eOHON AUCLUNIUHDI

dopma npomMexyToyHou aTTecTauuu. 3avem

Koabl hopmupyembix (cpopmmpoBaHHbIx) kKomnetTeHuun. OlNK-4.

51.B.01 UcTtopua n meToaonorug MaTeMaTuku

Llenu 1 3agaumn yyebHom gucumnnuHbl: Llensmmn oCBOEHNS ANCUMNIINHBI
«/cTopusa n metogonorna matemaTuUkn» ABSAKTCA: coobLueHne obyyatowmmes 3HaHUn
00 OCHOBHBbIX 3Tanax pasBUTUA MaTEMATUKN B €€ B3aNMOCBSA3SIX C €CTECTBO3HAHMEM,
TEXHUKON 1 omnocodmen B KOHTEKCTE CoLManbHOM NCTOPUN, O BaXXHENLUNX (pakTax eé
NCTOPUN (OTKPLITUSX, TEOPUSIX, KOHLENLMAX, BMorpadunax KpynHENLWMX y4EHbIX,
WMHCTUTYTaX, MeXAyHapOAHbIX HAY4YHbIX CBA3AX, U34aHndaX, cbesnax u 1.4.). Aitorom
N3y4yeHnst 4OMKHa cTaTb BblipaboTka y 06yvatomxcs yMeHsi BUOETb COBPEMEHHYIO
MaTemMaTuKy B UICTOPUYECKON NEPCMNEKTUBE, B YHACTHOCTU, CNOCOOHOCTU OLEeHNBaTb
MECTO B COBPEMEHHOWN HayKe N BO3MOXHbI€ NEPCMNEKTUBLI Pa3BUTUSA UCCIEAYyEMbIX MU
BOMPOCOB.

MecTo yuyebHOM AncuunnuHbl B cTpyktype OOIN: O6weHay4yHbIn unkn, 6asosas
yacTb

KpaTtkoe copepxaHue y4eO6HOM AUCLUNIIUHDI:

1. MNMepwropg 3apoxgeHns maTtemMaTuki: NnpeamMeT UCTOPUM MaTeEMaTUKK;
nepuoamsaumns B ICTOPMM MaTeMaTUKN; NepUos 3apoXaeHUss MaTeMaTUKN.

2. Nepnog maTemaTrKM NOCTOAHHBIX BENMYUH: MaTeMaTrka ApeBHeEro BaBunoHa;
MatemaTuka gpeBHero Ermnta; nepsble MaTemMaTU4eCKMe TeOPUN B aHTUYHOM [ peunu;
Mudparop n nudparopenckas wkona; anoxa annMHnama; "Havana" EBknnga;
NHPUHUTE3MMATTbHbIE METOAbI; TEOPUS KOHUYECKMX CeYEeHUN; maTemMaTmka Kutasa u
Nuomn; matemaTtuka HapoaoB CpeaHen A3nn; matemaTuka HapogoB bnvkHero
BocTtoka; matemaTuka EBponbl B anoxy BospoxaeHus; anrebpa XVI Beka.

3. MNepnog matemaTrKn NEPEMEHHbIX BENMYMH: aHanuTu4eckas reometpus [lekapta
n ®epwma; guddepeHumnanbHoe 1 NHTErpanbHOE UCYMUCIIEHME; HOBbIE HanpaBreHns
pa3sutua matematuku B XVII Beke; XVIII Bek: ocHOBbI aHann3a 6eCKOHEYHO MarnbliX;
annapart MmaTeMaTU4eCcKoro aHanusa; BapmaunoHHOE UCHUCTIEHNE; TEOPUS
BEPOATHOCTEN.

4. MNepuog coBpeMeHHon matemaTtmkn: XIX Bek: aHanus, anrebpa, reomeTpus,
Teopus PyHKUMN, OnpdepeHumanbHble ypaBHEHUS.

5. Matematuka B Poccum XVIII — XIX Beka. CoBeTckad maTemaTnyeckas Lkona.

®dopmMbl TEKyLLEN aTTecTaumumn: coobLLeHnss Ha ceMuHapax; MMKkpopedepaThbl

dopma NpoOMeXyTOHYHON aTTecTauumm: 3ayeT

Koabl hopmupyembix (cpopmmpoBaHHbIx) komneteHuun: MK-2, MK-3.

51.B.02 MaTemaTtunyeckue moaenu lMNaBnoBCcKOro ABMXeHUsA NONUMeEpPHbIX
pacTBOpoB




Lenu n 3apaunM y4yeGHOM AuUCUMNNMUHBLI: Llenbio AgUcuMnivHbl SIBNSIETCS OCBOEHMe
OCHOBHbIX MOHATMI M METOAOB MCCNeAoBaHUs 3adady rmapoauHaMuKM Ha npumepe

Mogenu [1aBNOBCKOrO OBWXEHUS NOJIMMEPHbLIX pPacCTBOPOB.

3apgavamn oby4veHus

ABNAKOTCA. O3HAaKOMJ1eHNe C CoBpeMEHHbIM METOOaMU (byHKLI,VIOHaJ'IbHOFO aHanmnaa, nx

npunoXXeHnamMmmn aOnd wuccnegoBaHnA MaTtemMaTudyeckKnx 3agad

rMAPOAMHAMMKN  Ha

npumepe mogenu [laBnoBckoro, BbipaboTka HaBbLIKOB W YMEHUA MO MNPUMEHEHUIO

NONy4YeHHbIX

3HaHUA  Npwu

rMAPOANHAMMKMN.

BapunaTtueHas yactb

ncernegoBaHMn

ApYyrMx —Mogernen maTeMaTU4eckom

MecTto yuyebHoM gucuunnuibl B cTpyktype OOIN: MNpodeccrnoHanbHbI LMKD.

KpaTtkoe cogepxaHue (AuaaKkTuyeckue eamHuLbl) y4e6HON ANCLMNIUHDI.

n/n HaunmeHoBaHue pasgena
CopaepxaHve pasgena AUCUUNUHBI
OUCLMNIIUHBI
1. Nekunn

1.1 3apava onucaHusa ABUMXEHUS O6bLwme cBegeHUs 0 3aaye onncaHnst ABMXKEHUS XNOKOCTH.

XNOKoCTn Onnepos u JlarpaHXeB NOAXOA K ONUCAHUIO OBWXKEHUS
xungkoctn. Cuctema ypaBHEHUN OBWXKEHNS XXUAKOCTU B hopme
Kowmu.

1.2 MeToa MexaHUCTU4ECKMX OnucaHve MeToga MeXaHUCTUYEeCKUX MoAenen, Ncnons3oBaHne

mMogenew MeToda Ans MOCTPOEHUSA pPasnu4YHbIX MOAENen MNONMMEpPHbIX
KNOKOCTEN.

1.3 1. MocTtaHoBKa  HavanbHO- |[locTaHOBKa HayanbHO-KpaeBOW 3adayn Ons MaTemMaTudecKown
KpaeBoMn 3agayu ansa |mogenu [1aBnoBCKOrO OBWXEHUS MOMMMEPHBbIX pacTBOPOB.
MaTeMaTU4EeCKOWN mogenu |locTaHoBKka anmnpoOKCMMaUWOHHOW 3ajayn Ans  HayamnbHOo-
NaBnoBckoro OBWXKEHMS |KpaeBOW 3ajavn Ana martematudeckon mopenu [1aBnoBCKOro
NONMMEpPHbIX pacTBOPOB. |ABWXEHUS MNOSIMMEPHbIX PaCTBOPOB.

AnnpokcumalMoHHaga 3agava.

1.4 2. Onpepgenenne  cnaboro |MNoabop yHKUMOHaNbHBIX NpocTpaHcTB. OnpeaeneHune cnabbix
peLueHus NoCTaBMNEHHON |peLLeHnin NnocTaBneHHbIX HayarnbHO-KpaeBbIX 3agau.
HavanbHO-KpaeBoOKn 3agaun. OnepaTopHble ypaBHeEHUs U ux cBolcTea. [lonyyeHne
3. AnpuopHble OLIEHKWN | anpuopHbIX OLEHOK paccMaTpMBaeMon 3afayun, 3aBUCSLLMX U He
pelleHun  paccmaTpuBaeMoWn |3aBUCALLMX OT MapameTpa annpokcumauuun. Paspelummoctb
3agaun. anpokcumaumoHHon — 3agadn. [llpepenbHbin  nepexon B
4. PaspewmmocTtb annpoKCUMMaLMOHHOM 3ajavye Ha OCHOBE anpuopHbIX OLLEHOK
annpoKCMMaLMOHHON 3adauyn. peLleHnin, He 3aBMCALLMX OT NapameTpa annpokcuMaLlmm.

5. IMpefenbHbIN Nepexos.
2. JlabopamopHble pabombi

2.1 3agadva onvcaHns OBMKEHNS O6wwe cBegeHus 0 3agadve ONMCaHUS ABUXKEHMWS XUOKOCTU.
XWUOKOCTU OvinepoB 1 JlarpaHXeB NOAX0OA K ONMCaHUI0 ABUKEHMWS

Xnagkoctn. Cuctema ypaBHEHUN ABWKEHUS XUOKOCTU B hopme
Kowwmu.

2.2 MeToa MexaHUCTUYECKMX OnucaHve MeToga MeXaHUCTUYEeCKUX MoAenen, NCnonb3oBaHne

mMoaenem MeToga ANnd MNOCTPOEHUS PasfUyHbIX MoAenen NoNMMEpPHbIX
YKUOKOCTEN.

2.3 lMocTaHoBKa HayanbHoO- lMocTaHoBKa HayanbHO-KpaAeBOM 3ajayn Ang mMaTemMaTU4eckomn
KpaeBon 3agauum ons moZenu [1aBnOBCKOrO [ABMXEHUS MOMMMEpPHbIX PacTBOPOB.
mMaTemaTuyeckon Mmoaenu lMocTaHOBKa anmnpoKCMMAaUWOHHOW 3ajavuM [Ons  HayanbHO-
[MaBnoBCcKOro ABMXEHUA KpaeBoW 3afjaun Ang maremartumyeckon mopenum [laBnoBCKOro
NONMMepPHbIX PacTBOPOB. OBWKEHWS NOMMMEPHbIX pacTBOPOB.

AnnpokcuMaunoHHasa 3agava.

2.4 6. Onpegenenne  cnaboro |MNogbop yHKUMOHANbHBIX NpocTpaHcTB. Onpegenenune crnabbix
peLueHns NOCTaBMIEHHOWN | peLLeHn MOCTaBMEHHbIX HayanbHO-KpaeBbIX 3agad.
HaYanbHO-KpaeBoOW 3agauMn. OnepaTopHble ypaBHEHMSI U uUX cBoicTBa. [lonyyeHne
7.  AnpuopHble OLIEHKN | anpuopHbIX OLLEHOK paccMaTpmMBaeMon 3agayun, 3aBUCALLMX U He
peweHnn  paccmaTpuBaeMon |3aBUCALLUMX OT napamMeTpa annpokcumauuu. PaspewmmocTtb
3agaun. anpokcumaumoHHon — 3agadn. [llpepenbHbin  nepexon B
8. PaspewmmocTtb annpoKCMMaLNOHHOW 3ajavye Ha OCHOBE anpuopHbIX OLLEHOK
annpoKCMMaLNOHHOM 3a4aun. peLLeHUn, He 3aBUCALLMX OT NapamMeTpa annpoKCMMaLun..

9. [pegenbHbi nepexoa.
[ Ne | HaumenosaHue pasgena | CopepxaHue pasgena AMCUUNnHbI |




n/n

ANCLUUNINHBI

01 |OnTumanbHoe ynpaeneHue ansa | Teopema o CyLecTBOBaHMM cnabbix peLeHnin paccMaTpuBaemon
KpaeBbIX 3a4ay HbIOTOHOBCKOW | 3agayw.
rMAPOANHAMMUKM ANpUOpPHBIE OLEHKM.
Teopema 0 CyLLeCTBOBaHUM ONTUMAanbHOro ynpasneHus aons
3aa4 HbIOTOHOBCKOWM MMAPOAVHAMMUKM
02 |OnTumanbHOe ynpaeneHue ansa | Teopema o CyLecTBOBaHMM cnabbix peLeHnin paccMaTpuBaemon

KpaeBbIX 3agav
HEHbIOTOHOBCKOW
rmapoanHaMunKkn

3agaun.

AnpUopHbIE OLEHKN.

Teopema 0 CyLIecTBOBaHUM ONTUMANbHOMO yrpaBneHus Ans
3aga4 HeHbIOTOHOBCKOW rMapOoANHAMMKM

dopmMa NPOMEXYTOYHOM aTTecTauun: 3aveT
Koabl hopmupyembix (chopmmpoBaHHbix) komneteHumn. OK-1, OlMK-1, OlK-2,
MK-1, MK-3, MNMK-4.

B51.B.03 dnemMeHTbI CTOXaCcTU4YEeCKOro aHanusa

Llenu u 3apaum yye6Hon ancumnnuubl: OBrnageHne anemMmeHTapHbIMU 3HaHUSAMN
B obnacTM CTOXaCTUYEeCKOro aHanmsa, B YaCTHOCTW, CTOXaCTMYEeCKOro aHanusa Ha
rmagkux MHoroobpasuax. 3agaum  obyyeHuss -  U3YUnUTb: OCHOBHbIE MOHATUSA
CTOXaCTUYECKOro aHanmsa, OonpeaeneHust U1 CBOMCTBa MaTeMaTU4eckux OOBLEKTOB B
aTon obnactn, PopMynNMPOBKN YTBEPXKAEHUA, METOAbI X JOKa3aTeNbCTBa, BO3MOXHbIE
chepbl MX NPUNOXKEHUN, OCHOBbI MOAENMPOBAHUS CTOXACTUYECKMX OOBLEKTOB U
SABMEHUN.

MecTto yuyebHoM gucuunnuiHbl B cTpyktype OOIN: MNMpodheccrnoHanbHbI LUMKD.
BapuatueHas 4acTtb

KpaTtkoe copepxaHue (AuaaKkTuyeckue eamHuLbl) y4e6HON ANCLUNIUHbI

Ne | HaumeHoBaHue pasgena

CopepaHue pasgena gMcumninHbl
n/n ONCLMNITHBI Aep pasg ancy,

Curma-anrebpbl, Mepbl, BEPOSTHOCTHbIE
NPOCTPaHCTBA, CryYanHble BENUYUHbI, CllyYanHble
npoueccol.

1 CniyyaiHble BENUYNHBI K
crnyyanHble npoLecchl.

YcrnoBHoe maTeMaTn4ecKoe OXuaaHue n ero
cBouncTBa. MapTuHransl U1 ceMn-MmapTUHransbl.

2 YcnoBHoe
MaTemaTuyeckoe
oXugaHue, MapTUHrasnol
N CeEMN-MapTUHranbl

BuHepoBckui npouecc n ero ceonctea. Mepa
BuHepa.

3 BuHeposckui npouecc.
Mepa BuHepa.

CtoxacTudeckue nHterpanbsl No BUHEPOBCKOMY
npoueccy. NHterpan NT1o n ero cBomncTBa.
WHTerpansbl Bbiclnx nopsakos. ®opmyna UTo.
Ctoxactnyeckmn nHterpan CtpatoHoBMYa n
ynpexgatoLnn cToxacTu4yeckum nHTerpan.
Ceownctea. CBA3b ¢ uHTerpanom Nto.

4 CroxacTtunyeckue
NHTerpansi.

CtoxacTtudeckue gndepeHumanesHble ypaBHEHNS B
dopme Uto n B popme CtpaToHoBu4a. CunbHbIE U
cnabble pelieHus.

5 CtoxacTtuyeckue
andpdepeHumansbHble
ypaBHEHuUs.

6 | AnudpdysnoHHble
npoLecchbl N nx
reHepartopbl.

YpaBHeHns anddy3moHHOro Tuna. Teopembl
CYLLLeCTBOBaHUS peLLeHnI CTOXaCTUYECKNX
anddepeHumansbHblx ypaBsHeHUn. Ouddpy3noHHble
npouecceol. [[eHepaTop AN FPY3MOHHOTO npouecca.
CB#a3b ¢ napabonuyecknmmn ypaBHeHnsamu. MNMpouecchl
10 1 gndysmoHHoro tmna.

7 CToxacTtuyeckue YpaBHeHus B oopme CTpaTOHOBMYA Ha rMagKoMm




andpdepeHumansbHble
ypaBHEHUS Ha
MHOroobpasausx

MHoroobpasun. CyllecTBOBaHNE peLLIEHUN.
PaccnoeHune Uto. YpaBHeHus NTo kak ceveHns
paccrnoexus Nto. YpasHeHus NTo B hopme
Benononbckon-aneukoro. Aicnonb3oBaHne
CBSA3HOCTEN HA MHOroobpasuax. MapTuHransl
OTHOCUTESIbHO CBA3HOCTEMN.

8 [MpounsBogHble B cpeaHem | [1pon3BoAHbIE B CpeHEM OT Cly4YanHoro npotecca.
OT cnyyaunHoro npouecca. | Npumepbl Bbl4UCNEHNA. YpaBHEHNA B MPON3BOOHbIX
B cpegHeM. [pon3BoaHbIE B CpeaHEM Ha
MHOroo6pasusx.
9 MonHoTa ctoxactnyecknx | CryqanHble NOTOKN U UX FEHepaTopbl Ha
NOTOKOB MHoroobpasusx. Ycnosusa nonHotel. Heobxoanmoe m
A0CTaTOYHOE YCIoBME MOMHOThLI CRy4YanHOro noToka,
HenpepbIBHOrO Ha 6eCKOHEYHOCTH.
10 | YpaBHeHue JlaHxeBeHa. | YpaBHeHusa JlanxeBeHa u npoueccbl OpHCTeNHa-

YneHbeka Ha mHoroobpasusx. CyllectsoBaHue
peLleHnn.

51.B.04 BBegeHve B

dopma NpoMeXyTOYHOM aTTecTauum: 3ayeT
Koabl hopmupyembix (cchopmupoBaHHbIX) komneTeHumn. MNK-1, MK-2, MK-3.

o0OLYI0 TEOPUID MaTeEMaTUYECKUX moaenen

HEHLIOTOHOBbLIX cpen

Llenu 1 3apgaumn yyebHom gucumnnuHbl: Llenbto Kkypca sBnseTcsi 0CBOEHME OCHOBHbIX
NMOHATMI N aKTOB B 0611aCTM HEHBLIOTOHOBOW M’MAPOANHAMUKL N (hopMUpoBaHmeE
CMOCOBHOCTN NPUMEHEHNSA MOMYYEHHbIX 3HAHUIN N HABbLIKOB ANA PELLUEHNS Pa3NINYHbIX
MaTemaTuyeckmx 3agad. 3agadamm obydeHns ABNATCSA 03HAKOMIIEHME C OCHOBHbBIMU
MaTeMaTU4eCKMMM MOAENSIMU HEHBIOTOHOBBIX Cped, OBflageHne OCHOBHbIMU MeTo4aMu
pelleHns 3agad, BbipaboTka HaBbIKOB M YMEHUIA MO NPUMEHEHMIO NOSTYYEHHbIX 3HAHUI
npu nccnegoBaHUn ABUXEHUS pasfinyHbiX HEHbTOHOBbLIX Cpea.

BapuaTtnBHas yactb

MecTo yyebHOM ancumunnuHbl B cTpykType OOI: MNpodeccrnoHanbHbIv LMK,

KpaTkoe copgepxaHue (AMpaakTnyeckme eamHULbI) y4eO6HOU AUCLMNIINHBI.

n/n HanmeHoBaHue pasgena
CopepxxaHve pasgena QUCLMNINHDI
ONCUMNIINHBI
1. Jlekumn

1.1 3apadva onucaHue OBUXEHUS BbIBO4, OCHOBHOrO paBHeEHMS ABWXKEHUs cpedbl. BeiBog ycrnosun
XWUOKOCTU HepaspbIBHOCTU M HE CKMMAEMOCTU cpefbl

1.2 DyHKLMOHanNbHbIE OcHoBHble (hyHKLMOHarnbHble NpocTpaHcTBa. OCHOBHbIE
npocTpaHCcTBa. TeopeMbl TeopeMbl BNOXeHUs OYHKLNOHaMNbHbIX NPOCTPAHCTB
BNOXEHUsI

1.3 10. Peonorus MeToa mexaHunyeckux mogenen. CTpyKTypHas Modernb Tena.

CeoricTBa MaTepuanos, ONMcbiBaeMblX peonornyeckum
COOTHOLLEHMEM.

1.4 11. MaTtemaTuyeckasn mogens |PasnunyHble MatemaTuyeckue Moaernu, onucsisatoLyme
OBUXEHUS XKMOKOCTU C OBWXEHME XUAOKOCTEN C NaMATbIo. AMNPOKCUMALMOHHbIE 3a4a4u.
namsaTblo OnepaTopHble TPakToBKU. ANpUOopHbIe oLeHKW. [NpeaenbHbii

nepexod. Teopembl CyLLeCTBOBaHUS.

1.5 12. MaTtemaTuyeckas mogernb |AnnpokcrmaunoHHble 3agadn. OnepaTopHble TPaKTOBKM.
xedbdpuca AnpuopHble oueHku. MNpeneneHbIn nepexoq. Teopembl

CyLeCTBOBaHMS.
1.6 13. MaTtematuyeckas mogernb |AnnpokcumaunoHHble 3agayn. OnepaTopHble TPaKTOBKM.

BuHrama

AnpuopHble oueHku. MNpeneneHbIn nepexoq. Teopembl
CyLeCTBOBaHMS.

3. JlabopamopHbie pabombi

3.1

| 3apaya onucaHve ABMKEHUS

|Bb|Bo,q OCHOBHOI0 paBHEHNSA ABWKEHUS cpelbl. BeiBog ycrnoBui




XWUOKOCTU HepaspbIBHOCTU 1 HE CXMMAEMOCTU cpefbl

3.2 DyHKLMOHaNbHbIE OcHoBHble (hyHKLMOHarnbHbIe NpocTpaHcTBa. OCHOBHbIE
npocTtpaHcTBa. TeopeMbl TeopeMbl BNOXEHUs1 OYHKLMOHAmMbHbBIX NPOCTPaHCTB
BMNOXEHUsI

3.3 15. Peonorus MeToa mexaHu4veckmx mogernen. CTpykTypHas Mogernb Tena.

CaoicTBa maTepumanoB, ONUCbIBAEMbIX PEOIOrMYECKUM
COOTHOLLEHUEM.

3.4 16. MaremaTtndeckass mogenb |PasnuyHble maTemaTuyeckne Mogenu, onucbiBaroLmne
OBWKEHNS )KUOKOCTM C OBWKEHME XUOKOCTEN C NaMsTbo. ANMPOKCUMMALMOHHbIE 3a4a4u.
namsaTblo OnepaTopHble TpaKTOBKU. ANpUOpHbIe OLEeHKM. MpeaenbHbli

nepexof. Teopembl CyLeCTBOBaHMS.

3.5 17. MaTtemaTtuyeckasn mogernb |AnnpokcrmaunoHHble 3agadn. OnepaTopHble TPaKTOBKM.
xeddpuca AnpuopHble oueHku. MNMpeaeneHbIn nepexoa. Teopemsl

CYyLLIeCTBOBAHUSI.

3.6 18. MaTtemaTuuyeckasn mogenbs |AnnpokcrmauuoHHble 3agadn. OnepaTopHble TPaKTOBKM.

BuHrama AnpuopHble oueHku. MNMpeaeneHbIn nepexoa. Teopembl
CYyLLIeCTBOBAHUSI.

dopma NPOMEeXyTOYHOM aTTecTauuun: 3ayeT

Koabl hopmupyembix (chopmmpoBaHHbIx) komneTteHumn. MK-1, MK-2, MK-3,
MK-4

51.B.05 O6ulan Teopusi aTTPakKTOPOB YPaBHEHUW TMAPOANHAMUKMU

Llenu n 3agayum yue6Hon aucumnnuHbl: Lienbto Kypca siBnsieTca 0CBOEHME
OCHOBHbIX NOHATUN MU DAKTOB TEOPUM aTTPAKTOPOB, a Takke NPUITOXEHNA JaHHON
TEOpUN K UCCNeaoBaHMIO ypaBHEHU rTnapoanHamMukn. 3agadyamm obyyeHus aBnsoTCA:
O3HaKOMJIEHME C OCHOBHbIMW onpeaeneHnsaMu 1 paktamm Teopum aTTpakTopoB,
OoBrageHne OCHOBHbIMW METO4AMMN UCCeA0BaHNS CyLLLEeCTBOBAHNSA aTTPaKTOpOB
pasnU4YHbIX Moaenen rmagpoavMHaMmnkn, BbipaboTka HaBbIKOB U YMEHWI MO NPUMEHEHUIO
NOSTy4eHHbIX 3HaHUN NPU NCCeJoBaHUN NOBEAEHUSA PELLUEeHUN YpaBHEHUI
rMaopoaANHaAMUKMK.

MecTto yuyebHon aucuunnuibl B cTpyktype OOIN: MNMpodeccrnoHanbHbI LMKD.
BapuatusHasa 4actb

KpaTtkoe copepxaHue (AuAaKTu4eckue eamHuLbl) y4e6HON AUCLUNINUHbI

Ne | HaumeHoBaHue pasgena
CopepxaHue pasgena aucumnnivHbl

n/n ANCUMNINHDI
01 | TpaekTopHbIE
aTTPaKTOPbI aBOJ'II-OLI,l/lOHHOE YpaBHeEHNE B HaHaxoBom NPOCTPaHCTBE

lMpocTpaHcTBO TpaekTtopun. [MOHATME TPaeKTOPHOro
atTpakTopa. NputarmeatoLime MHOXeCTBa

02 | MmobanbHble aTTpakTopbl | MNoHATHE rmobanbHOro aTTpakTopa

03 | ATTpakTopbl nonyrpynn 3agayva Kowm ans aBOntoLMOHHOIO ypaBHEHUS
ATTpakTop nonyrpynnol

CBs3b NOHATUI aTTpakTopa nonyrpynmsl 1
rno6anbHOro aTtTpakTopa

04 | ATTpakTopbl ypaBHEHUN | QHepreTuyeckme oueHkn ans 3agadm Haebe-CTokca
OBWXKEHUS HbIOTOHOBCKOW | TpaekTopHbIM aTTpakTop Ans 3agayv Haebe-CTokca




XUOKOCTU mobGanbHbIN aTtTpakTop Ans cuctembl HaBbe-CTokca.
05 | OHepreTMyeckMe OLEHKM | QHepreTuyeckas OueHKa AN ypaBHEHUW [OBUXEHUS
ans YpaBHEHNI | BA3KOYMNPYron XXUOKOCTH
OBWXeHUs BA3Koynpyrux | lnccunatuBHas oueHKa Ana ypaBHEHU OBUKEHUS
cpen BSA3KOYNPYromn >XUAKOCTU
[okasaTenbCTBO TEXHNUYECKUX NIEMM
06 | ATTpakTopbl Ansa | TpaeKTopHbIA aTTpakTop ANA YpaBHEHUA [OBUXEHUS
ypaBHEHUI OBWXEHUS | BA3KOYNPYron XXNOKOCTH.

BSAI3KOYNPYrux cpea

HenHBapmaHTHOCTbL NPOCTPAHCTBA TpaekTopum
ypaBHEHNN OBMXEHUSA BA3KOYNPYrom XUAKOCTU
mobGanbHbIN aTTpPakTOp ANS YpPaBHEHWA OBWKEHWUSA
BAA3KOYNPYromn >XUAKOCTU

dopma npomMexyToyHou aTTecTauun. 3avem

Koabl hopmupyembix (chopMMpPOBaHHbIX) KOMNETEHLUN:
OK-1, OK-3, MNK-1, MK-2, MNMK-4.

B51.B.06 NpunoxeHunsa Teopun anddepeHunanbHbLIX YpaBHEHUN K reoMeTpumn

Llenu n 3apaum yue6HoM aucumnnuHbl: Llenblo Kypca siBnsieTca 0CBoeHne
OCHOBHbIX NOHATUN U PaKTOB Teopun AnddepeHLmanbHbiX ypaBHEHUI N NPUITOXEHNS
9TON TEOPUM K reoMeTpumn, oBrnageHne OCHOBHbIMW METO4AMW peLLEHNs 3a4au.
3agayamun obyveHus ABNAOTCA: 03HAKOMIIEHNE C OCHOBHbIMU ONpeaeNeHnaMmN 1
draktamu Teopun gudpdepeHunanbHbIX ypaBHEHN, OBNaLeHNe OCHOBHbIMU MeTo4aMun
pelueHns 3agad, BoipaboTka HaBbIKOB U YMEHWI MO NPUMEHEHUIO NOSTYYEHHbIX 3HAHWI
npu pelleHnn 3agay gudpdepeHumansHoM reoMeTpumn 1 pyrnx MaTteMaTuyeckmnx
OVCUMNNKH.

MecTto yuyebHoM gucuunnuibl B cTpyktype OOIN: MNMpodheccrnoHanbHbI LMKD.
BapuatusHas 4actb

KpaTkoe copgepxaHue (AMaakTuyeckme eamH1Lbl) y4eOHOM AUCLUNIIUHDI

n/n HanmeHoBaHue pasgena
CopepxaHue pasgena gUCUUNIIvHGI
ONCLNNNNHBI
1. Jlekuun
1.1 MaTemaTtunyeckue dyHKLMOHanNbHbIE NpocTpaHcTBa Cobonesa,
MeTOoAbl ccneagoBaHmsA JlopeHnua, Xapau, BMO. OnemeHTbl Teopun
BapuaLuMOHHbIX 3a4au nHTepnonsumn. Akobunarsl. Teopema Monnepa o6
reomeTpumn NHTEerpupyemMocTun skobnaHos. Teopema JInoHca-
Menepa o npnHagnNeXxHOCTN KOCOCMMMETPUYECKNX
doopM NpocTpaHcTBY Xapau.
HepaBeHcTBO BeHTe 1 ero pasnuyHble
AokasaTenbCcTBa.
TeopeMbl BnoxeHust npoctpaHcTe Cobonesa B
npocTtpaHcTBa Jlebera ¢ MakcumanbHbIM
nokasatenem. [lpobnema KOHUEHTpaUunN.
1.2 OcHoBHble MuHUManbHbIE NOBEPXHOCTU, rApMOHUYECKNE
BapuaLMOHHbIe oTobpaxeHus, 3agada Amabe. 3agayn KOHHPOPMHOM




npobnemMbl reomeTpum

reomeTpun. dyHkuMoHan Yunmopa. Teopema Topo o
CyLlecTBOBaHMM BUnMnwnLeBon napameTpmaaumnm
NOBEPXHOCTEN C OrpaHNYEHHbBIM UHTErpanom
Yunmopa.

2. MpakTn4yeckue 3aHATUA

3. JlabopaTopHbie paboTbl

3.1 MaTemaTtunyeckue dyHKLMOHanNbHbIE NpocTpaHcTBa Cobonesa,
MeToAbl ccneagoBaHmaA JNNopeHua, Xapan, BMO. OnemeHTbl TEOpUmn
BapuaLMOHHbIX 3a4ay nHTepnonsaumn. Akobuanel. Teopema Mionnepa o6
reomeTpum NHTEerpupyemMocTun skobnaHos. Teopema JInoHca-

Menepa o npnHagnNeXxHOCTN KOCOCMMMETPUYECKNX
dopM NpocTpaHcTBY Xapau.

HepaBeHcTBO BeHTe 1 ero pasnuyHble
AoKasaTtenbCcTBa.

Teopembl BNoxeHns npoctpaHcTe Cobornesa B
npocTpaHcTea Jlebera ¢ MakcMmanbHbIM
nokasatenem. [lpobnema KOHUEHTpaUunn.

3.2 OcHoBHble MwuHUManbHbIE NOBEPXHOCTW, rapMOHNYECKune
BapuaLMOHHbIe oToGpaxeHus, 3agada Amabe. 3agayun KOHHPOPMHOM

npobnembl reomeTpumn

reomeTpun. dyHkumoHan Yunmopa. Teopema Topo o
CyLLLeCTBOBaHMM BMAMNWnLEBON NapameTpmsaumm
NOBEPXHOCTEN C OrpaHNYEHHbBIM UHTErpanom
Yunmopa.

OrllK-2, Or1K-3.

dopma NPOoMeXyTOYHOM aTTecTauuun: 3ayeT

Koabl dopmupyembix (cpopmmpoBaHHbix) komneteHuun: OK-1, OK-3, OlMK-1,

B51.B.07 YpaBHeHus HaBbe-CToKkca CXMMaeMOMN XUAKOCTU

Lienu u 3agaum yye6HOM AncumMnnuHbI: Llenbto Kypca sBMsieTCcst 0CBOEHNE

OCHOBHbIX NMOHATUN U METOLOB UCCMeOBaHNA 3a4ay rmMaApoOaNHaAMMNKN Ha NpuMepe
ypaBHeHna HaBbe-CToKca CXMMaeMon Xnagkoctu. 3agadamm obyveHns aBnsaoTCs:
nccnegoBaHne cuctembl HaBbe-CTokca, 03HAKOMIIEHNE C COBPEMEHHBIMU METOAAMM
HEeNMHENHOro aHanua3a Ans uccrneaoBaHns paspeLunmMocT 3aaay rmapoanHaMnKu.

BapuatusHas 4actb

MecTto yuyebHoM aucuunnuubl B cTpyktype OOIN: MNpodheccrnoHanbHbI LMKD.

KpaTkoe copgepxaHue (AMpaakTuyeckme eamH1LUbl) y4eO6HOM AUCLUNIIUHBI

n/n

HanmeHoBaHue pasgena
ONCLUNNNNHBI

CopaeprkaHue pasgena aucunnnuHbi

1. Jlekuun

1.1

MaTtemaTn4eckme oCHOBBI
Teopun ypaBHEHUN
anHamunkn Haebe-CTokca
CXXUMaEMOW XKNOKOCTW.

MpocTtpaHcTBa Cobonesa. OnepaTopsbl Pucca.
OcHoBHble (haKTbl N3 TEOPUMN NOTEHLManNa.
OneMeHTbl Teopun TPaHCNOPTHLIX YPaBHEHWUN.
lNoHaTtne peHopmanusauuun. Teopema [u NepHo
JInoHca o peHopmManusauum peLLeHnin TPaHCNOPTHbIX
ypaBHeHU. [1pnHUUNbI KOMNaKTHOCTU. Teopema
[y6uHckoro-JinoHca-CMMoHa 0 KOMNaKTHOCTH




OTOGPaXKEHNIN YNCITOBON OCK B HOPMUPOBAHHOE
NPOCTPaHCTBO. [1pMHLUMMI KOMMNEHCUPOBAHHOM
KOMMNAaKTHOCTK, curl-div nemma.

1.2 Teopembl dopmynupoBKa OCHOBHbIX KpaeBblX 3agadn Ans
CyLLeCTBOBaHUA ypaBHeHnn HaBbe-CToKCa CXMMaeMOn XULOKOCTW.
peLeHnn ypaBHEHN 3akoHbl coxpaHeHnsa. KOHCTUTYLMOHHbIE
Hasbe-CToKCa COOTHOLLEHNSA. QHepreTudeckune oueHkn. Cnaboble
CXKMMaeMom XNOKOCTU. peHopManu3oBaHHble pelleHns ypaBsHeHnn Haebe-

CTokca gMHaMuKn cxxmmaemom xugkoctn. Metopq
MHOrocTyneH4yaToun perynapusaumn. Teopema [1.
JInoHca o cnabown HenpepbIBHOCTM BA3KOrO NoToKa.
KoMnakTHOCTb MHOXeCTBa NPUBNMKEHHbBIX PELLUEHWHN,
YyAOBMNETBOPSAIOLLUNX SHEPreTUYECKON OLEHKE.
Teopema 0 cyLecTBOBaHUM peHOPMann30BaHHbIX
oboLLeHHbIX pelleHnn ypaBHeHun HaBbe-CTokca
ANHAMUKN BA3KOW XNOKOCTU Anst 60nbLInX 3Ha4YEeHW
nokasartens aguadaTbl

2. NpaKkTnyeckune 3aHATUA

2.1 MaTtemaTtnyeckme ocHoBbl | [pocTpaHcTBa Cobonesa. [NpuMHUMNBLI KOMNAKTHOCTM.
Teopun ypaBHeHUM MpurHUMN KOMNEHCUPOBAHHOW KOMMAKTHOCTH.
anHamunkn Haebe-CTokca
CXMMaeMOU XNOKOCTU.

2.2 Teopembl 3aKOHbI COXpaHEeHUA. QHEePreTUYecKme OLEHKN.
CyLlecTBOBaHuA MeTon MHOroctyneH4aTon perynapusauum.
peLleHnin ypaBHEHUI
HaBbe-CTokca
CXXUMaEMOW XKNOKOCTW.

3. labopaTtopHbie paboTbl

3.1 | 19. |

OrllK-2, Or1K-3, Or1K-5, MK-3.

dopma NPOoMEeXyTOYHOM aTTecTauuun: 3a4eT

Koabl hopmupyembix (chpopmmpoBaHHbix) komneteHumn. OK-1, OlMK-1, OlK-1,

B51.B.08 Mogenv ABMXeHUA XXUOKOCTEN C NepeMeHHOU NIOTHOCTbLIO

Lenn u 3agaunM yyeGHOM AucumnnuHbl: Llenbio kypca SBNSIETCS OCBOEHWE

OCHOBHbIX MOHATMMA W METOOOB WCCNefoBaHus 3ajad rMAPOAUHAMWKW, U3yyYyeHue
Pas3nMYHbIX MoAenen ABWKEHUA XUOKOCTEW C NMEPEeMEHHOM MNOTHOCTbI. 3agadvamu
0by4eHna ABNATCSA: NOCTaHOBKA M UCCnefoBaHME paspeLlmnMmoCcT Mogenen BUKEHNs
XWOKOCTEN C NEepeMeHHOW MNOTHOCTbK, O3HAKOMSIEHME C COBPEMEHHbLIMU MeTodamMu
HEeNMHEeNHOro aHanua3a ans NccrneagoBaHNg paspeLunMocTy 3agay rmapoanHaMuKN.

BapuaTtnBHas yacTtb

MecTo yyebHOM ancuunnuHbl B cTpykType OOI: NpodeccmoHanbHbIv LMK,

KpaTtkoe copepxaHue (AauaaKkTuyeckue eamHuLbl) y4eOHON ANCLUNIUHbI

n/n

HanmeHoBaHue pasgena
ONCUMNINHbI

CopepxaHue pasgena AnCUnnIvHbl

1. Jlekuun

1.1

| Mogens gswkeHns

| OnncaHve MaTeMaTYecKo MoOAenu ABWKEHNS




XUOKOCTU BTOPOro
nopsigka

XNOKOCTU BTOPOIo nopdnka.

1.2 NocTaHoBKa HavarbHO- lMocTtaHoBKa HayanbHO-KpaeBou 3agauun Ans
KpaeBou 3agayv ons MaTeEMaTUYECKOM MOAENN ABMXKXEHNS XKUAOKOCTU
MaTemaTM4YecKon MoLenn | BTOPOro nopsigka ¢ ycrioBueM npunnnaHus Ha
ABWXEHNS XXNOKOCTH rpaHuue.

BTOPOro nopsigka

1.3 AnnpokcumarMoHHas MocTaHoBKa annpoKCMMaLUMOHHOM 3a4a4ym ons

3agadva HavanbHO-KpaeBOW 3aadun aAns MaTeMaTu4ecKon
MOOEeNN ABMKEHUSA XXUOKOCTU BTOPOro nopsiaka

1.4 OnpepeneHne cnabbix Moabop pyHKUMOHAMNBHBLIX MPOCTPaHCTB.
pelweHnn noctaBneHHbix | OnpeaeneHune cnabbix peLweHnin NoCTaBeHHbIX
HavanbHO-KpaeBbIX 3a4a4y | Ha4YanbHO-KpaeBbix 3aaa4y. OnepaTopHble YpaBHEHUSA

N X CBOMCTBA.

1.5 AnpuopHble OLEeHKM [MonyyeHne anpropHbIX OLLEHOK paccMaTpuBaeMbix
peLleHnin 3ajad, 3aBUCALLMX U HE 3aBUCALLMX OT napameTpa
paccmaTpuBaeMblIxX annpokcMmaumn. PaspelummocTb anpoKCUMaLOHHON
3agad. PaspelummocTb 3agauun.
anpokCUMaLNOHHOM
3agayn.

1.6 MpepenbHbIN Nepexoa. lNpenensHbI Nepexos B annpokcMmMaunoHHON

3aja4ye Ha OCHOBE anpyOPHbIX OLLEHOK peLLeHnI, He
3aBUCALLMX OT NapameTpa annpoKcUMaL .

2. JlabopamopHbie pabomel

2.1 Mopaenb aBuXeHuns OnuncaHne matemMaTM4ecKkomnm Moaenu ABMXEeHUS
XUAOKOCTM BTOPOro XWOKOCTM BTOPOro nopsagka.
nopsigka

2.2 NocTaHoBKa HavarnbHO- lNocTaHoBKa Ha4YanbHO-KpaeBon 3agadun angd
KpaeBou 3agayv ons MaTeEMaTUYECKOM MOAENN ABMXKXEHNUS XKUAOKOCTU
MaTemaTM4YecKon MoLenn | BTOPOro nopsigka ¢ ycrioBueM npunnnaHus Ha
ABWXEHNS XXNOKOCTH rpaHuue.

BTOPOro nopsiaka

2.3 AnnpokcumMmaLMoHHas MocTaHoBKa annpoKCMMaLUMOHHOM 3a4a4yv ons

3agadva HayanbHO-KpaeBoOW 3aJayun Ans mateMmaTu4eckomn
MOOEeNN ABMKEHUSA XXUOKOCTU BTOPOro nopsiaka

2.4 OnpepgeneHne cnabbix Moabop pyHKUMOHAMNBHbLIX MPOCTPaHCTB.
pelweHnn noctaBneHHbix | OnpeaeneHune cnabbix peweHnin NoOCTaBEHHbIX
HavanbHO-KpaeBbIX 3a4a4y | Ha4YanbHO-KpaeBbix 3aaay. OnepaTopHble ypaBHEHUSA

N X CBOMCTBA.

2.5 ANpPUOpPHbIE OLIEHKN [Mony4eHne anpuopHbIX OLLEHOK paccMaTpuBaeMbIX
peLleHnin 3a4ad, 3aBUCALLMX U HE 3aBUCALLMX OT napameTpa
paccmaTpmBaeMblIx annpokcMmaumn. PaspelummocTb anpoKCUMaLOHHON
3agad. PaspelummocTb 3agauun.
anpoKkCUMaLNOHHOM
3agayu.

2.6 MpepenbHbIN Nepexoa. lNpenenbHbIN Nepexon B annpokcumMmaumnoHHON

3aa4ye Ha OCHOBE anpyOpPHbIX OLLEHOK peLLeHui, He
3aBUCALLMX OT NapameTpa annpoKcUMaL .

dopma NpoMeXyTO4YHOM aTTecTauuu: 3adeT

Koabl hopmupyembix (cchopmmpoBaHHbIx) komneteHumn. OK-1, OlMK-1, OlK-2,




MK-1, MK-2, rnK-4.

51.B.[1B.01.01 O6 oaHOMepHbIX BapuaLuMOHHbIX 3agadax

Llenu n 3agaum y4e6HOM ANCLMNIIUHBI: OCBELLEHNE KYPCOB BapuaLMOHHOIO
ncYmcneHns, Teopun pyHkuumn NpruHa Ha oTpeske; 03HaKOMITEHNE CTYAEHTOB C
MeTodamu nonyyeHus guddepeHunanbHbIX ypaBHEHUI, ONUCLIBAKOLWNX Aedopmauunto
yNpyrmx KOHTUHYYMOB; NOMNy4YeHne pasnmyHbIX YCIOBUIA COYNEHEHNS YNPYTUX
KOHTMHYYMOB; CpaBHEHWE MOHATUN PYHKLUUN BNNAHUS U YHKUUK [puHa.

MecTo yuyebHOM ancuunnuHbl B cTpyktype OOIN: ObLieHayqHbIn LUuKn,
BapuvaTUBHasA YacTb.

KpaTkoe copepxaHue y4yebHOM ancumnnuubl: Mogenu matemaTnyeckoro
npovcxoxaeHus: «TkaHasa membpaHa». Qunarpamma 6udypkaumi. Matematmyeckas
dopmanuaauma: ckansapHbI Noaxoa, BEKTOPHbIWM NOAX04, CUHTETUYECKUI NOAX0A,
WMHTerpanbHbIM Noaxoa.

Ynpyrne KOHTUHYYMbl. PYyHKLNOHAMbI NOTEHLUNANbHOW 3HEPTUMN COOTBETCTBYHOLLMX
ynpyrmx KOHTMHyymoB: OBocHoBaHMe Buaa yHKLMOHANOB NOTEHLMAaNbHON SHEPTUK
CTPYHbI, CTEPXKHS, CETKM U3 CTPYH. YpaBHeHne Junepa. Kpaesble 3agayn.

PasnunyHble BUabI COYNEHeHns yrnpyrnx KOHTUHYYMOB: BbiBog ycrioBui couneHeHns
YNPYrmx KOHTUHYYMOB U YNPYrnx onop.

HeBblpoXXaeHHOCTb KpaeBon 3agayun: MccnegosaHne 3agad Ha HEBbIPOXAEHHOCTb.

OyHKUMA MpuHa 3agayum Ha oTpeske: PasnnyHblie noaxonbl K NOHUMaHWMIO dOYHKLMK
"puHa. BeluncneHue goyHkumm [puHa.

OyHKUMA MpuHa Kak PyHKUMS BAMAHUA: Toaxoa K MOHMMaHMIo cMbicna yHKLnn
'PMHa KakK K (PyHKUUKN BIIUSHUS.

YpaBHeHus yeTBepToro nopsigka: OCHOBHbIE MOHATUSA. Pa3peLluMmocTb KpaeBon
3aga4uv n pyHkumsa MpuHa.

®dopMbI TEKyLLEN aTTecTauumn: 3aver.

Koabl hopmupyembix (chpopmmpoBaHHbIx) komneteHumn: OK-1, OK-3; OlK-1,
OrK-2, OrK-3.

51.B.1B.01.02 HekoTopble cneumanbHbie BONPOCHLI TEOPUU Mepbl U UHTerpana

Llenu 1 3apgaun yue6HOM AUCLUNIIUHBI: U3YYEHNE OCHOBHbIX METOO0B
andpdepeHUnansLHOroO U MHTErpanbHOro MCHUCNEHNa PYHKLMA OOHOW U HECKOSTbKUX
OENCTBUTENbHbLIX NepeMEHHbIX, TEOPUN MepPbI, TEOPUN YMUCIOBBIX U DYHKLMOHAIbHbIX
pS40B, 3IEMEHTOB BEKTOPHOIO aHanusa, Teopum Mepbl 1 nHterpana Jlebera,
O3HaKoMIIeHMe obyyYarLMNXCs C MaTeMaTMYeCKUM annapaTtoM 1 BoelpaboTka
CMoCoBHOCTUN ero NCnonb3oBaHUSA B NPOGECCUOHaNbHOM U UCCreaoBaTeNbCKON
OeATenbHOCTN.

MecTo yyebHOM AncumnnuHbl B cTpykType OOI: O6weHayyHbIn UMK,
BapuaTtMBHasa 4acTb.

KpaTtkoe copepxaHue yyeb6Hon aucumnnuubl: NHterpan MNMeppoHa:
OnpepgeneHne n OCHOBHbIE CBOMCTBA MHTerpana lNeppoHa. HeonpeaeneHHbin
nHterpan NeppoHa. VIHTerpan ¢ nepemMeHHbIM BepxHUM npegenom. OnpenenexHune
nHterpana Jlebera no KOHry. CpaBHeHne uHTerpanos leppoHa u Jlebera.



ABCTpakTHbIN MHTerpan: AGcTpakTHbI nHTerpan. O6o6LweHns abcTpakTHOro
WHTerpana. Yskun nHterpan JaHxya. Teopema Xake. Teopema AnekcaHapoBa-
JlomaHa. Wnpokuin nuterpan daHxya.

MoHatne o MNMu-nuterpane: ApobHaa mepa. OnpeaeneHrMe n 0OCHOBHbIE CBOMCTBA M-
nHTerpana. lNpumeHeHue.

®dopMbl TEKyLLEN aTTecTauumn: 3aver.

Koabl hopmupyembix (cpopmmpoBaHHbIx) komneteHumn: OK-1, OK-3; OlK-1,
OrlK-2, MK-2.

51.B.[1B.02.01. Xaoc B AUHaAMUYECKUX CUCTEeMaX

Lienu u 3agaum yye6HOM AncumMnnuHbl: Llenbto Kypca sBnsieTCcst 0CBOEHNE
OCHOBHbIX NMOHATUI U (PaKTOB TEOPUM ONHAMUYECKUX CUCTEM, XaOTUYECKON ANHAMMUKM,
OoBnafeHne OCHOBHbIMM METO4aMM peLleHus 3aaad. 3agadyamm obyyYeHns ABNAKTCS:
03HaKOMJIEHNE C OCHOBHbIMU TOMOMOMMYECKMMM NOHATUSAMU U chakTamMu, oBrageHmne
OCHOBHbIMM METOAaMM peLleHnst 3aaay, BbipaboTka HAaBbIKOB U YMEHMWI NO
NMPUMEHEHMNIO MONYYEHHbIX 3HAHWUI NPY peLLeHnn 3a4ay XaoTUYeCKon AUHAMUKA U
APpYrMx MaTeMaTU4ecknx ANCLMMNINH.

MecTo yyebHOM ancumunnuHbl B cTpykType OOI: MNpodeccrnoHanbHbIv LMK,
BapuaTtnBHas yactb

KpaTtkoe copepxxaHue (AuAaKTuyeckue eaMHuULLbl) y4eOHOW ANCLUNNUHbBI:
MoHaTne guHamuyeckon cuctemsl. MNMoTokm n kackagbl (auddeomopdpuamel). CBs3b C
anddepeHumnanbHbiMK ypaBHeHnAMU. DyHKLMSA nocnenoBaHus [NyaHkape.
Tononornyeckas ConpsiXKeHHOCTb Kackagos. OpbutanbHas Tononornyeckas
COMPSPKEHHOCTb NOTOKOB. pyboCTh. pybble cucTeMbl Ha ABYMEPHbBIX KOMMAKTHbIX
MHoroobpasusx. Teopema AHgpoHoBa-IoHTpsrnHa. Nogkosa Cmenna. NoctpoeHne
WHBaApMaHTHOro KAHTOPOBA COBEPLLUEHHOIO MHOXecTBa. CuMmBonnyeckas AMHaMuKa.
MocTpoeHne Tononornyeckon cxemol bepHynnu ana nogkosbl Cmenna. CeoncTtea
nogkoBbl Cmenna Ha UHBapMaHTHOM KaHTOPOBOM COBEPLLEHHOM MHOXECTBE.
Mnepbonnyecknin asBTomopcmam AHOCOBa Ha ABYMeEpPHOM Tope. Bciogy nnoTtHoe
CYETHOE MHOXECTBO Nepuoanyecknx Tovek. Tononorndeckoe nepemelunmBaHme. Anbga
1N oMera npegenbHble MHOXEeCTBa, atTpakTopbl. CTpaHHble aTTpakTopbl. budypkaumm
OnHamMun4yecknx cuctem. budypkauunsa poxageHnsa yukna. budypkaums yaBoeHune umkna.
YHuBepcanbHocTb denreHbayma

dopma NpoMeXyTO4YHOM aTTecTauuu: 3adeT

Koabl ¢popmupyembix (cchopmupoBaHHbix) komneTeHuun: OK-1, OK-2, OlK-1,
Or1K-2, MK-2, MNK-4, MK-6.

51.B.[1B.02.02. XaoTnyeckue cuctembl

Llenu 1 3agaum yuye6HOM AncLuMNnHbI: Llenbto Kypca siBMsieTCst OCBOEHMe
OCHOBHbIX NMOHATUN N DAKTOB XaoTUYECKOW AMHAMMKN, OBlafeHNe OCHOBHbIMU
MeTo4aMU peLleHus 3agau.

3agayamm obyyeHns SBNSATCS: 03HAKOMIEHNE C OCHOBHbLIMW TOMONOTMYECKUMMN
NOHATUSAMU M hakTaMu, OBflageHne OCHOBHLIMW METOAAMU pelLLeHnst 3aaau,
BblpaboTka HaBbIKOB 1 YMEHWIA MO NPUMEHEHUIO MOJTyYEHHbIX 3HAHWIA NPU PeLleHnI



3a4ay XxaoTU4YeCKON ANHAMUKN U Apyrnx matemMatndecknx ouCcumnniinH.

MecTto yuyebHoM aucuunnuibl B cTpyktype OOIN: MNMpodheccrnoHanbHbI LMKD.
BapunaTtueHas yactb

KpaTkoe coaepxaHue (AMpaakTuyYeckme eamHULbl) y4eO6HOWU AUCLMNIINHDI:
[MoHaTne guHamMnyeckon cucTteMbl, MOTOKM U Kackagbl. Tononornyeckas
COMPSXKEHHOCTN N CTPYKTYpHas YCTOMYMBOCTL (rpybocTb) 'pybble cuctemMbl Ha
ABYMEPHbIX KOMNaKTHbIX MHOroobpasusix. lNMogkosa Cmenna. Cumsonuyeckas
AnHamuka. Tononorndeckas cxema bepHynnu. M'mnepbonuyeckun andpdeomopdmsm
AHocoBa Ha aBymepHoM Tope. CTpaHHble aTTpakTopbl budypkaumm guHammnyeckmnx
cucTeMm.

dopmMa NpomMeXyTO4YHOM aTTecTauuu: 3adeT

Koabl hopmupyembix (ccpopmmpoBaHHbIx) komneTeHuun: OK-1, OK-2, OlK-1,
Or1K-2, MK-2, MK-3, MK-4.

51.B.[1B.03.01 CoBpeMeHHbI rapMOHUYECKUN aHariu3 U ero NPuUnoXeHus

Llenu 1 3agaum yue6GHOM AUCLUNIINHDBI: LENSMN OCBOEHUS ANCLMMNIINHDI
«COBpPEMEHHbIV rapMOHUYECKUIA aHanM3 1 ero NPUNoXeHus» SBNSIETCS pasBuTme U
3aKpenneHne aHanMTUYeCcKNX HaBbIkOB PaboTbl CTYAEHTOB C PYHKLUSMU U
npocTpaHCTBaMu, OBNageHne annapaTtom pyHKUMOHAIbHOro aHanumsaa.

MecTo yyebHOM ancuunnuHbl B cTpykType OOI: npodeccnoHanbHbIN LUKIT;
BapuaTUBHas 4acTb.

KpaTtkoe copepxxaHue (AuAaaKTuyeckue eaMHuULLbl) y4eOHOW AUCLUNINUHbBI:

1. MNpocTpaHcTBa yHKUMA 1 nocnegoBaTenbHocTen. MNMpoctpaHctBaun.,pLplo C

Buabl cxognmocTn, cenapabenbHOCTb, MOANPOCTPaHCTBA.

2. Cuctembl pyHKUMn. CUCTEMBI CXOOMMOCTU, NOSIHOTA, TOTaNbHOCTb,
BUOPTOroHanNbHOCTb, KO PULUNEHTBI Dypbe.

3. basuchbl. besycnoBHble 6a3nckl, 6asncbl B pa3finyHbIX NPOCTPAHCTBAX, PYyHKLMS
Manu.

4. HesaBucumble cnuctemol pyHKunin. CBOMCTBA HE3ABUCUMMBbIX CUCTEM, CUCTEMA
Pagemaxepa, HepaBeHCTBO XMHYMHA.

dopma NpoMeXyTOYHOM aTTecTauum: 3adyeT
Koabl hopmupyembix (chpopmmpoBaHHbIx) komneteHumn: OK-1,0MK-1, OlK-2.

51.B.1B.03.02 BBegeHve B TeOPUO MHOro3Ha4HbIX OTOOpaxeHUu

Llenu 1 3agaumn yue6HOM gucumMniuHbI: MI3ydeHne OCHOBHbIX NPUHLMNOB
pa3peLLUMMOCTI ONepaTopPHbIX YPaBHEHU N JOKa3aTENbCTBO OCHOBHbIX NMPUHLIMMOB
CYLLLECTBOBAHUSA HEMNOABWXXHBIX TOYEK Y OOHO3HAYHbIX U1 MHOFO3HAaYHbIX HENMHENHbIX
oTobpaXeHun.

MecTo yyebHOM ancuunnuHbl B cTpykType OOI: NMpodeccmoHanbHbIN LUKIT;
BapvaTMBHaga YacTb; AUCLMNMANHBI NO BbIGOPY.



KpaTtkoe copepxxaHue (AauAaaKTuyeckue eaMHuULbl) y4eOHON AUCLUNIUHbI:
MpocTpaHcTBO NogMHoXecTB. Anrebpanyeckmne onepaumn. Metpuka Xaycgopda.
Cxxumarome MHoro3HauvHble otobpaxeHusa. Teopema Haanepa.
MynyHenpepbIBHbIE CBEPXY (CHM3Y) MHOrO3HaYHble OTOOpaxeHus. MNMpumepsbi.
Teopema KakyTtaHu.

dopma NPOoMeXyTOYHOM aTTecTauuun: 3a4eT

Koabl hopmupyembix (chopmmpoBaHHbIx) komneteHumn: OK-1, ONK-1,0MK-2.

51.B.[1B.04.01 MpunoxeHusa anddepeHunanbHbLIX BKNOYEeHUN K 3agavyam

onTumManbHOro ynpaBsreHus

Llenu n 3agayum yye6Hon ancumnnuHbl: OBnageHne 3HaHUSMU N HaBblkaMu B
obnacTtn Teopun anddepeHunanbHbIX BKITIOYEHUA, COBPEMEHHOIO pa3aena
MaTemMaTUKN, HAXOOALEro NPUNOXEHU B TEOPUM yNpaBnseMbiX CUCTEM U TEOPUN

onTtnm

n3auunmn

MecTto yuyebHoM aucuunnuibl B cTpyktype OOIN: MNMpodeccrnoHanbHbI LmKD.
BapunaTtueHas yactb

KpaTkoe copgepxaHue (AMpaakTnyeckme eamH1LUbl) y4eO6HOM AUCLUNIIUHDI

n/n HanmeHoBaHue pasgena
CopepxaHue pasgena gUCUUNIIvHbI

ANCLUNNNUHBI

1. Nlekuun

1.1 Teopus Tononornyeckom [MoHATME OTHOCUTENBHOW TOMOSIOrMYECKOW CTENEHN
CTeneHn Ans MHOro3Ha4HbIX | grionHe HenpepbIBHOIroO MHOrO3Ha4YHOro BEKTOPHOIo
BEKTOPHbIX Moneii. Jlemma | nong . OcHoBHbIe cBoNcTBA. MpUnoxenus K
®ununnosa. Teopemam O HENOABUXKHON Touke. DOpMynNMpoBKa U

[oKasaTenbCTBO eMmbl Pununnosa.

1.2 Martemartuyeckne mogenm OnuncaHne matemMaTU4ecKux Mmoaenemn
rmapoduHamuku. 3ajada rmapoavHamMukn. NoctaHoBKka 3agaym onTMMaribHOro
ONTMManbHOTO ynpaBnenna | ynpaeneHus gns cuctembl HaBbe-CTokKca.

ANA cucTeMbl Hasbe- OnepaTopHasi TpakToBKa 3afaqu.

Crokceka. AnnpoKkcYMaLMoHHas 3aaaya. Monyyexve
anpuopHbIX OLIEHOK AN paccMaTtpuBaeMon 3agadu u
pas3peLmnMoCcTb annpoOKCUMAaLMOHHON 3a4auMn.
MpenenbHbIM Nepexos Ha OCHOBE anpuUopPHbIX
OLIEHOK.

1.3 3agayva onTMmarnbHOro [MocTaHoBKa 3agayum onTMMarbHOro ynpasneHus ong
ynpaBneHus gna Mogenu | Mogenu asmxeHus xngkoctn donrta. OnepatopHas
OBWXEHUS XXNMOKOCTU TpakToBKa 3agadun. ANnNpokcMMaunoHHaa 3agada.
donrra. lMony4yeHne anpuopHbIX OLIEHOK ANns

paccmaTpMBaeMon 3agavn u paspeLunmocTb
annpoKkcMMaunoHHoM 3adaun. lNpegenbHbin nepexos
Ha OCHOBE anpUOpPHbIX OLIEHOK.

1.4 3agava onTMmManbHOro MocTtaHoBKa 3agaun onTUManbLHOro ynpasneHus ans
ynpaBsnexHna ana moaenu MoAenu ABMXeHUs Xuakoctn buHrama.

ABWKEHNA XKMAKOCTH OnepaTtopHas TpaKToBKa 3adayu.

Burrama. AnnpokcumauunoHHas 3agada. MonyyeHve
anpuopHbIX OLEHOK AN paccMaTpMBaeMon 3agaym u
pa3peLuMMOCTb annpoKCMMaLMOHHON 3a4a4n.




MpenenbHbIM Nepexon Ha OCHOBE anpuopPHbIX
OLIEHOK.

2. JlabopaTopHblie paboTbl

2.1 20. Teopwus [NoHATUE OTHOCUTENBHOW TOMONOrMYECKOW CTENEHU
TOMOMOTM4ECKOI CTeneHm BrMoJiHe HenpepbIBHOI0O MHOrO3Ha4YHOro BEKTOPHOIO
AN MHOTO3HA"HbIX nons . OcHoBHble cBoncTBa. [MpunoxeHns K
BEKTOPHbIX Nonen. fleMMa | regnemam o HeNoABMKHOI TouKe. POPMYNIMPOBKaA U
Pununnosa. [0Ka3aTenbCTBo NeMmbl Gununnosa.

2.2 21. MaremaTunyeckue OnuncaHme matemMaTU4eCKux Mmoaenemn
mMoAenu rmapoavHamuku. rmgpoanHamukun. NoctaHoBKa 3agadn onTUManbHOro
3apaya onTUmarnbHoro ynpaeneHus ons cuctembl HaBbe-CTokca.
ynpasneHus Ans CUCTeMbl | QnepatopHas TpakToBKa 3aaauu.

Hagbe-CTokcka. AnnpokcuMaLmoHHast 3agaya. MonyyeHune
anpuopHbIX OLIEHOK AN paccMaTtpuBaeMon 3agadn u
pa3peLuMOCTb annpoKCUMaLMOHHON 3a4aun.
MpenenbHbIM Nepexos Ha OCHOBE anpuUopPHbIX
OLIEHOK.

2.3 22. 3apava ontumanbHoro | [locTaHOBKa 3agayv ONTUMAnbHOMO ynpasreHus ang
ynpasneHust Ans mogenu Mogenun asmxeHusa xxuagkoctn donrta. OnepatopHas
ABWXEHNA XNOKOCTH TpakToBKa 3agadn. AnnNpokcMMaunoHHaa 3agada.
doirra. MonyyeHne anpuopHbIX OLLEHOK Ans

paccmaTpMBaeMon 3agavn U paspeLunmocTb
annpokcMMaunoHHoM 3agaun. [NpegenbHbin nepexos
Ha OCHOBE anpUOpPHbIX OLIEHOK.

2.4 23. 3apava ontumanbsHoro | [ocTtaHOBKa 3agayn ONTUManbHOMO ynpasreHnst aAns
ynpaBsneHna ana moaenmu Moaenu ABMXEeHUs Xuakoctn buHrama.

ABDKEHNA XKMAKOCTH OnepaTtopHas TpaKToBKa 3adayu.

Butrama. AnnpokcumauunoHHas 3agada. MonyyeHve
anpuopHbIX OLIEHOK AN paccMaTtpuBaemMon 3agadu u
pa3peLuMMOCTb annpoKCMMaLMOHHOM 3a4a4n.
lNpenenbHbIN Nepexo Ha OCHOBE anpUOPHbIX
OLEHOK.

dopma NPOMEeXyTOYHOM aTTecTauuun: 3ayeT

Koabl hopmupyembix (chopmmpoBaHHbix) komneteHumn. OlNK-1, OMNK-2, MK-1,

MK-2

51.B.[1B.04.02. OueHKu pelleHUn HavyanbHO-KpaeBbIX 3aAa4 Ans ypaBHEeHUN
TennonpoBOAHOCTU

Lenn n 3apaun yyeGHon aucumnnuHbl: Llenblo kypca siBnsieTcs ocBOEHME

COBpPEMEHHbIX METOA0B ANs UCCNeaoBaHUSA HayanbHO-KpaeBbIX 3a4a4 Ans ypaBHEHUN
TennonpoBogHocTU.  3agadamum  0oOyuveHuWss  SBRSOTCA:  O3HAKOMIIEHME  C
annpoKCUMaLMOHHO-TOMONOMMYECKUM METOOM, MCMNOMb30BaHNE JaHHOro MeToaa Ans
nccneaoBaHMs  paspellMMOCTM  HavamnbHO-KpaeBblX  3adad  Ans  ypaBHEHWi
TEeNnnonpoBOAHOCTHU, NONyYeHNne HEOOXOAMMbIX ANS peLleHns 3a4a4n OLLEHOK.

MecTto yuyebHon gucuunnuibl B cTpyktype OOIN: MNMpodeccrnoHanbHbI LmKD.

BapuatusHas 4actb.

KpaTtkoe copepxaHue (AauAaaKkTuyeckue eaMHuULbl) y4eOHON AUCLUNIUHDI

lNocTaHoBKa HavanbHO-KpaeBoun 3agadn. NocTpoeHne ABHOM U HEABHbLIX PAa3HOCTHbIX




cxXeM A5 OAHOMEpPHOW 3afayun TennonpoBOAHOCTU. YCTONYNBOCTL. ViccnenosaHve
CXOOUMOCTU Pa3HOCTHbIX cxeM. YncrneHHasa peanusauusa pasHOCTHbBIX CXeM ANs
ypaBHeHNA TennonpoBogHOCTU. OUEHKN peLleHnN.

dopma NpoMexXyToOYHOM aTTecTauum: 3adyeT

Koabl hopmupyembix (cpopmmpoBaHHbix) komneteHumn. OlNK-1, OMNK-2, MK-1,
MK-2

51.B.1B.05.01 NMyn6ek-aTTpakTop YpaBHEHUN rMaApoANHAMUKMU

Llenu 1 3apaumn yue6Hon aucumnnuHbl: Lienbio kypca aBnseTcs ocBoeHne
OCHOBHbIX NOHATUN 1 (DAKTOB TEOPUM aTTPAKTOPOB, a Takke NPUITOXEeHNA JaHHOM
TEopum K uccnegoBaHnio HEaBTOHOMHbIX YpaBHEeHUN rmapoanHaMukn. 3agadyamu
00yyeHns ABNSTCA: 03HAaKOMIEHNE C OCHOBHbLIMU OnpeaeneHnsaMmn n paktamm Teopum
aTTpaKTopOoB, OBNageHne OCHOBHbIMU MEeTo4aMn NccneaoBaHus CyLeCTBOBaHUSA
aTTPaKTOPOB Pa3fiMyHbiX Mogenen rmapoanNHaMuKn, BolpaboTka HaBbIKOB M YMEHWIA MO
NPUMEHEHNIO NOMNYyYEHHbIX 3HAaHUIN NS YCTAaHOBNEHNS CyLLeCTBOBaHUS Nynbek-
aTTPaKTOPOB YpaBHEHUN rMAPOANHAMUKN.

MecTto yuyebHoM aucuunnuibl B cTpyktype OOIN: MNMpodeccrnoHanbHbI LmKD.
BapunaTtueHas yactb

KpaTkoe copgepxaHue (AMpaakTnyeckme eamH1Lbl) y4eOHOM AUCLUNIIUHBI

Ne | HammeHoBaHue pasgena

CopepxaHue pasgena QUcLUnninHbl
n/n AUCUUMIUHBI HEP PasA Anct
1 MoctpoeHune Teopema o cyuiecTtBoBaHUMN cnabbix peLeHnn
paBHOMEPHbIX paccMaTpuBaemMon 3agayn.

aTTPAaKTOPOB A4
KpaeBbiX 3a4auy

ANpUOpHbLIE OLIEHKM.
Teopema o cyLLecTBOBaHUN paBHOMEPHbIX

HbIOTOHOBCKOW aTTPaKTopOB.
rmopoanNHaMmKn

2 lNocTpoeHmne Teopema o cyuiectsoBaHMM criabblx peLeHnn
paBHOMEPHbIX paccMmaTtpuBaemMon 3agadn.

aTTpaKToOpOB AN
KpaeBbIX 3agay

AnNpunopHbIE OLEHKN.
Teopema o cyLlecTBOBaHUM PaBHOMEPHbIX

HEeHbOTOHOBCKOW
rmapoanHaMunKin

aTTPaKTOPOB.

dopma NPOoMeXyTOYHOM aTTecTauuun: 3ayeT

Koabl hopmupyembix (chopmmpoBaHHbix) komneteHumn. OK-1, OK-3, OlK-1,
OrK-2, MK-1, MK-2, MK-4.

51.B.[1B.05.02. PaspelimmMocTb MaTeMaTU4YECKUX Mmoaerneu XuaKkocrtemn
KenbBuHa-®owurta

Lenn n 3agaun y4yebHoM gucumnnuHbl: Llenbio Kypca sABnsieTca ocBoeHue
COBPEMEHHbLIX METOAOB AN UCCReAoBaHUA MaTemMaTUYeCKUX MOAENEen XUOKOCTewn
KenbBuHa-donrra. 3agavamu oby4yeHus ABMAIOTCA: O3HaKkoMmIeHue c
annpoKCMMaLMOHHO-TOMOMNOMMYECKMM METOAOM, UCNOMb30BaHME AAaHHOro MeToda Ans
nccnegoBaHnsa  paspemnmmMmocT MateMaTUdecknx mogernen xuakocten KenbBuHa-
donrra.



MecTto yuyebHon aucuunnuibl B cTpyktype OOIN: MNMpodeccrnoHanbHbI LMKD.
BapnaTtusHas yacTtb.

KpaTtkoe copepxaHue (AauaaKkTuyeckue eaMHuULbl) y4eOHON AUCLUNIUHDI
Peonorusa. Metog mexaHuctudeckux mogenen. Mogenb tena KenbsuHa-®onrra.
O6o6weHHasa mogenb Tena KenbBuHa-®onrra. Mogenb ABMXEHUS XXNOKOCTH
KenbBuHa-®onrta. [1Be KOPPEKTHbLIX MOCTAaHOBKN HavaribHO-KpaeBbIX 3a4ady Ans
0606weHHon mogenn KenbeuHa-donrta. CyliectBoBaHMe U e4UHCTBEHHOCTb criaboro
pewenuns. CyecTBoBaHME N €OMHCTBEHHOCTb Claboro peLleHns HayanbHO-KpaeBom
3agayv ans mMoaenu aBmxeHus xungkoctn donrra B 0bnactum ¢ 3aBUCALLEN OT BPEMEHM
rpaHuLen.

dopma NpoMeXyTOYHOM aTTecTauum: 3adyeT

Koabl hopmupyembix (ccpopmmpoBaHHbIx) komneTeHuun. OK-1, OK-3, OlK-1,
OriK-2, MNMK-1, rK-2.

51.B.1B.06.01. AnNpOKCUMaALMOHHO-TONOJIOrM4YECKUN
MeToA ANA pPa3speLMMoCcTy YypaBHEHUN TMAPOANHAMUKU
BA3KOYNpyrux cpen

Lenu u 3apaunM yuyeGHOM AMcuMNNUHLIL: Llenbio kypca sIBNsSieTCs OCBOEHMe
annpoKCUMaLNOHHO-TOMONOMMYECKOro MeToda [Afisl UCCNedoBaHWUsi pPas3peLlnMocTy
3aday rMapoauHaMuKM, a Takke UCCNeAoBaHWE PasfNYHbIX Moaenew BA3KOYnpyrnx
cpeq. 3agavamum  O0y4YeHUs SBNSOTCS: O3HAKOMIEHME C  annpoKCUMaLMWOHHO-
TOMOMOrMYECKMM METOAOM, WCMONb3oBaHME [aHHOro MeToda Ans UccrenoBaHus
pa3peLlMOCTN YpaBHEHWIA, ONNCHIBAIOLLIMX ABUXKEHNE BA3KOYNPYrux cpen.

MecTto y4ye6HOM AucuunnuHbl B cTpykTtype OOI: MNMpodeccnoHanbHbin LK.
BapuatnsHas 4actb.

KpaTtkoe copepxaHue (AauaaKkTuyeckue eamHuLbl) y4e6HON AUCLUNIUHDI

Ne HanmeHoBaHue pasgena
CopepxaHue pasgena aucumnnivHbl
n/n ONCUMNINHbI
01 lMocTpoeHne paBHOMEPHLIX | TeopemMa O CyLeCcTBOBaHUN cnabbiX peLueHui
aTTpaKTOPOB AS151 KpaeBbIX | paccMaTpuBaemMou 3agaudun.
3a4a4 HbIOTOHOBCKOM AnNprNopHbIE OLEHKN.
rmopoavHaMumKn Teopema 0 cyLecTBOBaHUM paBHOMEPHbIX

aTTPaKTOpPOB.

02 lMocTpoeHne paBHOMEPHLIX | TeopemMa O CyLeCcTBOBaHUN cnabbiX peLueHui
aTTPaKTOPOB ANS KpaeBblX | paccMaTpvMBaeMon 3agjauyun.

3aga4y HEHbOTOHOBCKOM ANpUOpHbIE OLEHKMN.
rmapoanHaMuKm Teopema o cyLecTBOBaHUN paBHOMEPHbIX
aTTPaKTOpPOB.

dopmMa NPOMEXYTOYHOM aTTecTauun: 3aveT
Koabl hopmupyembix (cpopmmpoBaHHbIXx) kKomneTeHuun. OlNK-1.

51.B.[1B.06.02. Teopusa cteneHu ppearoibMOBbIX OTOOPaXXEeHUN U ee
NnpuUNoXeHus

Lenn n 3apgaun ydyebHoM aucumnnuHbl: Llenbio Kypca ABnsieTca ocBOeHue
OCHOBHbIX onpeaeneHni n aktoB Teopun OpearoibMOBbIX OTOBPaKEHUN, U3yveHune
NPUNOXeHUNn AaHHOW Teopun. 3agadamu obyveHus ABMSIOTCHA: O3HAKOMISIEHue C
NMOHATMEM pearonbmMoBa OTODpPaKeHUs, CTEeneHn OToOpaxeHus, MCNofb30BaHWNE
NPUNOXeHUs K TeopeMaMm CyLLeCcTBOBaHNA ANna anddepeHumanbHbIX ypaBHEHUN.



MecTto yuyebHon aucuunnuibl B cTpyktype OOIN: MNMpodeccrnoHanbHbI LMKD.
BapnaTtusHas yacTtb.

KpaTtkoe copepxaHue (AauaaKkTuyeckue eaMHuULbl) y4eOHON AUCLUNIUHDI
BaHaxoBbl MHOroo6pasus n nx otobpaxenunsa. CteneHb opearosisMoBa 0TObpaXKeHus.
OKBMBapuaHTHble pearoribMoBbl 0TOBpaxeHusi. PaspelummMocTb YypaBHEHU C
hbpenronibMoBbIMU onepaTopamun. HekoTopble NPUNOXeHNa K Teopemam
cyllecTBOBaHusA aAnsa auddepeHymnanbHbiX ypaBHeHU. [TonHaa n nokanbHas
0bpaTMMOCTb COBCTBEHHBLIX OTOOPaXeHUn. MHaeKkchbl nepeceyeHus.

dopma NpoMeXyTOYHOM aTTecTauum: 3adyeT

Koabl hopmupyembix (ccpopmmpoBaHHbIX) komneTeHumn. ONMK-1, MK-1.

®dTO.B.01 MaTemaTnyeckme Mmoaenu cninolHbIX cpea

Llenu n 3agayum yye6HoM AMCUMnuHbI: Llenbio nayyeHnsa gucumnivHbl
aBnseTca (popMmpoBaHMe YMEHNN U HABLIKOB NMPUMEHEHUs NoAxXo40B, METOLOB U
MaTemMaTMYeCKMX MOAENen CNOLWHbIX cpeq. 3agadamm obyyeHus SBnsoTCA:
npuobpeTeHne 3HaHUIN O NPUHUMNAX NOCTPOEHNA MaTeEMaTUYECKUX MOAENEN
PU3MKOMEXAHNYECKMX, XUMUYECKNX N BUONOrMYECKNX SBNEHMI 1 NPOLIECCOB C
NCronb30BaHMEM paUMOHaNbHON MeXaHUKWU CMOLWHbIX Cpef, 3HaHUW CTPYKTYpbI
ypaBHeHU BanaHca Ans napameTpoB MeXaHUYeckon, rU3n4eCcKon Nnnm NHom
NpUpoabl, TUMOB rPaHUYHbIX U HAaYarbHbIX YCIOBUW; pa3BuUTME HaBbIKOB
MaTemMaTMYeCKOM NOCTAHOBKM N peLUEHNs 3a4a4d U3 pasnnyHbiX pasgenoB MexaHukm
CMMOLWHbIX cpef, HaBbIKOB MCMOSIb30BAHNSA NPAKTUYECKUX NMPUEMOB U METO0B
peLleHns 3agay Krnaccuyeckmx pasgenoB MEXaHWKN CNOLLHbLIX cpea, BKo4vas
NPUMEHEHNE YNCNEHHBIX NOCTAHOBOK NX PELLUEHUS.

MecTo yyebHOM ancuunnuHbl B cTpykType OOI: dakynbTatme

KpaTtkoe copepxxaHue (AuAaKTu4eckue eaMHuULLbl) y4eOHOW AUCLUNINUHbBI:
MeTogap! Jlarpanxa n unepa ans onucaHns ABMKEHUA XKXUAKOCTN. 3aKOH COXpaHeHUs
Macchbl. YpaBHeHMEe Hepa3pbIBHOCTU B UHTErpanbHon 1 aguddepeHumansHon gopme.
MepBas Teopema 'enbmronbua. Bropas Teopema "'enbmronsua n eé cneacraume.
Teopema Ctokca. CBoMCTBa HanpsbKeHUn NOBEPXHOCTHbIX cun. [JaBneHne n ero
ceoucTtBa. ObLwasa cuctema ypaBHeHUN ABMXKeEHUNA cpebl. Cuctema ypaBHeHUn
Ounepa. Cucrema ypasHeHu HaBbe-Ctokca. Cuctema buHrama.

dopma NpoOMeXyTOHYHON aTTecTauumm: 3ayeT

Koabl hopmupyembix (cpopmmpoBaHHbIx) komneteHumn: OlK-1; OMNK-2; MNMK-1

PT0.B.02 HayanbHo-KpaeBble 3afa4u ypaBHEHUN TMAPOANHAMUKMN

Lenn u 3apgaun yyebHOM AucuunnuHbl: Llenbto Kypca siBNSieTCS OCBOEHWe
OCHOBHBIX MOHATUIA U METOJ0B HENMMHEMHOro aHanu3a, a Takke UX UCMoNb30BaHue
AN UCCNedoBaHUs  paspeluMMOCTM  HayanbHO-KpaeBbiX  3ag4avy  ypaBHEHMN
rmapoauHaMukn. 3agadamm obyyeHust SIBNAKOTCH: O3HAKOMIIEHVME C COBPEMEHHbIMM
MeTodaMn MWCCNeaoBaHUS HayanbHO-KPaeBblX 3a4ad YpaBHEHWI TMAPOAMHAMUKW,
NCMNoNb30BaHME METOAOB HENWHEMHOro aHanusa Ansi yCTaHOBMEHUS paspeLuMmMocTi
3ajay rmapoaMHaMuKK.

MecTo yuyebHOM ancuunnuHbl B cTpyktype OOI: dakynbTaTtms

KpaTkoe coaepxaHue (AMpakTuyeckme eamHuLbl) y4eOHOM AUCLUNIIUHDI
dDyHKLMOHaNbHbIE NPOCTPAHCTBA, UCMONb3yeMble B 3afadax rugpoamHammkn. Obuwas
cucTema ypaBHeHUn aBvxeHna cpedbl. Cuctema ypaBHEeHUN OBWKEHNSA naeanbHOn
cpenbl. Cuctema ypaBHeHun Hasbe-CTokca. Cuctema ypaBHEHUI, ONMUCLIBAKOLLNX



OBWXeHue pacTBopoB nonmmepos. Cuctema ypasHeHu Makceenna. Cucrtema
ypaBHEHWI, ONMUCbIBAOLLNX ABMXKEHNE 3€MHON KOpbl

dopmMa NPOMEXYTOYHOM aTTecTauun: 3aveT
Koabl hopmupyembix (chopmmpoBaHHbix) komneteHumn: OlK-1; ONMK-2; MNK-1

51.B.[1B.03.03 OcHOBbI KOHCTPYKTUBHOIO B3auMoAencTBUSA NuL C
orpaHM4YeHHbLIMMU BO3MOXHOCTAMU 340POBbLS B 0Opa3oBaTenbHOM npoLecce

O6Lwaga TpyaoemMKoCTb ANCUMMANHBI — 2 3.€.

OuvcuunnuHa HanpaeBneHa Ha @QopMuUpoBaHWe  criegylowmx  KOMMAeTeHUUn Wu
nHgukatopoB ux pgoctumxkeHus: [MK-1 - cnocobHOCTb K WHTEHCMBHOW  HayYHO-
nccrnegoBartenbckon paborte

Mecto y4ebHOM aucumnnuHbl B cCTpykType AOIll: yyebHasa aucumnnuHa OCHOBbI
KOHCTPYKTUBHOIO B3aMMOAENCTBUA NUL, C OrPaHNYEHHbIMWU BO3MOXHOCTAMM 3400POBbS B
obpasoBaTenbHOM npouecce OTHOCUTCA K 4YacTu  QOpPMUPYEMOWN  y4aCTHUKaMMU
obpasoBaTtenbHbIX OTHOLWEHUN bnoka 1.

Llenn n 3agaum y4ebHonm gucumnnuHbl: Llenamu ocBoeHust yd4ebHOM AMCUMMNUHLI
ABNAOTCA: -CO34aHNE CUCTEMbI MCUXONOro-neaarormyeckmx yCnoBuin, CnocobCTBYOLLMX
yCcnewHon agantauuu, peabunutaumm n IMMHOCTHOMY POCTY CTYAEHTOB B COLMYyME.
3apayum y4ebHON OUCUUNIINHDI:

- obecneunTb ocBoeHue ctyaeHTamm ¢ OB3 obpasoBaTernibHON NporpaMmmbl;

- obecneunTb MHTerpauuio ctyaeHtoB ¢ OB3 B 06pasoBaTenbHOM Y4YpexaeHun, ux
npodeccuoHanbHOe CTaHOBIIEHMWE;

- obecneunTb coumanusauuio B coumyme B 06pasoBaTefibHOM YYpeXaeHun u 3a ero
npegenamu.

dopma NpoMexxyTovHOM aTTecTaunm — 3adeT

51.B.[1B.04.03 Ncuxonoro-neaarormyeckoe conpoBoXaeHue nuu ¢
orpaHM4YeHHbIMU BO3MOXHOCTAMMU 340POBbLSA

O6Lwaga TpyaoemMKoCTb ANCUMMANHBI — 3 3.€.

OvcuunnuHa HanpaBneHa Ha PoOpMMUPOBaHNE CneayoLWmnX KOMNeTeHUUN 1
NHOMKaTopoB Mx goctmkeHus: NK-1 - cnocobHOCTb K MIHTEHCUBHOW Hay4YHO-
nccnegoBaTtenbckon paborte

MecTo y4ebHon ancumnnuHel B cTpyktype AOIT: yuebHasa gucumunnmHa
lMcuxonoronegarornyeckoe ConpoBOXAEHUE NUL, C OrPaHNYEHHBIMU BO3MOXHOCTAMM
3[0pOBbsi OTHOCUTCS K YacTu bopMmpyemMon y4acTHUKaMm obpasoBaTenbHbIX
oTHoweHun brioka 1.

Llenu v 3agaun yyebHOM ONCLUNNNHLI:

Llenamun ocBoeHus y4ebHOM ANCLUMNINHBI ABASIOTCA: - CO34aHue 1 nogaepxaHve
KomdoopTHOM obpasoBaTenbHOM cpeabl, CNOCOOCTBYOLWEN Hanbonee NonHoOMy
Pa3BUTUIO MHTENNEKTYanbHOro,

NIMYHOCTHOIO M TBOPYECKOro noteHumana oby4vatowmxca nieanmaos m nuy ¢ OB3 ¢
NPUOPUTETHOCTBIO NOArOTOBKN K MONMHOLEHHOW XN3HU B 00OLLECTBE.

3agayn yyebHOM ANCLUNIINHGI:

- OKa3blBaTb NCUXONOrMYECKYHO U Negarorn4eckyto NoMoLLb B Npouecce agantaumm
obyvatowmxca ¢ OB3 n nHBanuMAaHOCTLIO K YCNOBUSAM YHUBEPCUTETA, B CO34aHUN
aTMocepbl TONEPaHTHOCTM B NPOLLECCE MEXITMYHOCTHbBIX OTHOLLEHUIA B CTYAEHYECKOM
KONNeKTUBE;



- MPOBOAUTbL KOMMJIEKCHYIO NCUXONOrMYECKy0 ANarHOCTUKY; COAENCTBOBATbL B peLLeHnn
aKkTyarnbHbIX 3a4a4 pa3BuTus, obyyeHns, yqoBneTBOpeHUn notTpebHocTen 1
paspelueHuun npobnem crygeHtos ¢ OB3 1 MHBaNMAHOCTLIO (TPYOHOCTU B 0ByYeHUH,
HecdOpPMUPOBAHHOCTb y4ebHON N NPodeCCMOoHanbHOM MOTMBALMIA, HAPYLLEHUS
3MOLMOHaNbHO-BOSIEBOW Cchepbl, MPOBnemMbl B3aMMOOTHOLUEHN B CTyAEeHYECKNX
rpynnax, ¢ npenogasatensMmu, poauTensamu; u T. 4.);

- OKa3blBaTb NCUXOMOrMYECKyo NOMOLLb B (hOpMe KOHCYNbTaumn oby4varowmmecs
nHBanuaam n nuuyam ¢ OB3, obecneynTb MHPOPMALMOHHYIO N METOANYECKYHO MOMOLLb
npenogaBaTenbCKOMY COCTaBy, PYKOBOAUTENAM CTyAEHYECKMX rpynn, cnocobcTBoBaTh
NOBbILLIEHMWIO NCUXONoroneaarornyeckorn KOMNEeTEHTHOCTN BCEX YHACTHUKOB
obpasoBaTenbHOro npouecca — ctyaeHto ¢ OB3 nnv nHBanuaHoOCTbIO, X pOAUTENEN
(3aKoHHbIX NpeacTaBuTenen), Nnpenogasartenemn, pykoBoaMTenen CTygeH4Yecknx rpynn.
dopma NpomMexXyTovHOM aTTecTaumm — 3ader.



MpunoxeHune 5
AHHOTAIUM POrpaMM Y4eOHOI U NPOU3BOACTBEHHOM NMPAaKTHK

B2.Y.1 YyebHaa npakTuKa no nony4YeHuo nepBuUYHbIX npodeccuoHanbHbIX
YMEHWUU N HaBbIKOB

1.1enu y4ebHOU rpakmuku ro rosly4eHuto rnep8uyHbIX rnpogeccuoHarsrbHbIX yMeHUl
U HasbIKo8

Llensamn yyeBHOM NpakTUKK SABASKOTCA NOSyYeHne CTyaeHTaMn NepBUYHbIX
npodeccnoHarnbHbIX YMEHUA N HABLIKOB, U KOMMNETEHUUIN B UCMONb30BaHNN
TEOpPETUYECKNX 3HAHUIN, NONYYEHHbIX CTyAEeHTaMu B nNpouecce obyyeHuns B
GakanaBpmate matemMaTU4ECKOro ghakynbTeTa 41 OCMbICNIEHNS U NMPUHATUA K
NCMNOMHEHNIO 3aaHnNa A1 MarmcTepCcKon guccepraunen, nayvyeHus npasun
oopMeHnst pykonucu paboTbl, COCTaBNEHNS UCTOPMUYECKOWN CNPaBKX U CIMCKa
nuTepartypbl.

2. 3adayu yyebHoU rnpakmuku 1o rosy4eHUro nepe8uYHbIX rnpogheccuoHarsibHbIxX
YMEHUU U HasbIKo8

- U3yyeHue npasun opopMieHnsa pykonmucu paboThl,

- COCTaBfIEHNE UCTOPUYECKOW CNPaBKN U CNUCKa NMTepaTypbl

3. Bpems npogedeHust y4ebHOoU rpakmuku fo nosay4eHuro nepeuYHbIX
rpogheccuoHaribHbIX yMeHUU U HasblKo8

1 Kypc, 2 cemecTp (4 Hegenn)

Y4yebHasi npakTmka no nony4yeHunto nepBuYHbIX NPOodeCcCUoHanbHbIX HaBbIKOB
npoBoAnTCA

- B cocTaBe y4ebHon kadenpanbHOM rpynnbl (BBOAHbBIE 3aHATUSA U UTOTOBbIE
pPacCMOTPEHUS);

- B BUAE UHOMBUAYANbHbIX KOHCYMbTaUMN HAyYHOro PYKOBOAUTENS;

- B BUOe CaMoCToATENbHOM paboThbl CTYAEHTOB B NpoLecce NOAroTOBKM K
HanucaHu guccepTaumn.

Bason npakTukn ABNATCS ayauTopun N KOMNbIOTEPHbIE KITacCbl MaTeMaTU4eCcKoro
dakynbTeTa, KaegpanbHble NOMELLEHNA U KOMMbIOTEPLI, oHAbI 6ubnuotekn BIY.

4. Tunbl, 8udbl U criocobsl NPoeedeHUs rnpakmuku
YyebHaa nabopaTopHas

5. CodepxaHue y4ebHoU rnpakmuku
O6bem gucumMnMHbI B 3a4€THbIX eAMHULax/yacax B COOTBETCTBUMN C
y4yeO6HbIM nnaHom — 3ET 6/216 (4 Hepenn).
CopepxaHue pa3aenoB NPaKTUKK
CamocmosimernbHas paboma npoeooumcsi 8 UHMepakmugHoul ¢ghopme

Ne HassaHue Tembl Nlekum Tpa Wugmeug Camo Dopmbl TEKyLLEro
/ n KT. yanbHble C. KOHTPOIS
Ne (4ac.) 3aH KOHCynbT paboTt
ATNA  auumn a

n/ (4ac Hay4HOro (4ac.)
n ) pykoBoau

Tens

(Wac.)

0 BaogHoe 3aHsATHE. 2 - -



w o N o —=

~AO

OcobeHHOCTN HanucaHns
MaTtemaTuyeckmx pabor.
[MpaBuna KOMMNOHOBKK
TeKcTa.

Mony4yeHune
NHONBMAOYANbHOTO
3aaHus Ha HanucaHue
MarncTepckom
anccepTaumn.
OcmbicneHne 3agaHus
Moabop nutepaTypbl.
N3yyeHune nctopum
nccnegoBaHns JaHHON
TEeMbl U NpeaLleCTBYHOLLNX

10

10

pes3ynbTaToB.
0 3ayeTHoe 3aHATUE
5

NToro

20

Y4yeOHO-MeTOOANYECKas KapTa ANCUNNIIUHDbI

30

20

130

10

190

NMPAKTUYECKUE 3AHATUA

Ne Ne 3aHaTus HanmeHoBaHWe BONpoCoOB,

TeMbl N3y4yaemblX Ha 3aHATUU

02 01 BBoaHoe 3aHAaTHe.

03 02-03 OcobeHHOCTM HanMcaHus
MaTtemaTuyeckux pabor.
MpaBnna KOMNOHOBKM TEKCTA.

05 06 3a4eTHoe 3aHATne

NoarotoBka K HAaNnMCcaHUo
acce

PaboTa ¢ Hay4YHbIM

pykoBoguTenem

PaboTa ¢ Hay4YHbIM
pykoBOAUTENEM

OTyeT No ntoram
NpPaKTUKK
216

dopma KOHTpOsS

O6cyxaeHune npasun
NPOXOXOEHUS NPAKTUKM,
OCHOB TEXHUKM
6esonacHocTw.
KOHTpOsb HanucaHus
OTpPbIBKOB paboThl.

3a4eT ¢ oLeHKoMn

CAMOCTOATETIbHAST PABOTA U MHOWBULOYAJIbHBIE KOHCYIIbTALIMN

Ne tembl Ne 3aHATUA

02 01
03 02-03
04 04
05 05

HanmeHoBaHune BOMNPOCOB, N3y4aeMbIX

Ha 3aHATUN

N3yyeHne ocobeHHOCTEN HanmcaHus

AHanu3 3agaHunsa Ha HanucaHue
MarmcTepckon guccepraumn.

N3yyeHne nctopum nccrnegoBaHnn no

JaHHOW TemaTuke

MoarotoBka nnaHa paboTbl Haj

PYKOMUChIO AnccepTaumm

6. ®opMbI MPOMEXYmMOoYHOU ammecmauuu

CemecTp 2 bopma KOHTpONsA 3a4eT C OLLeHKOM

7. KoObiI chopmupyembix KomnemeHuul

dopma KoHTpons

B aktnBHOM 1
B aktnBHOM 1
WHTEpaKTUBHOM (hopme
B aktnBHOM 1
WHTEpaKTUBHOM (hopme
B aktnBHOM 1
WHTEpaKTUBHOM hopme

KomnemeHuyuu obydarouie20cs, ghopmMupyembie 8 pe3yribmame rnpoXoX0eHUs

y4ebHoU rnpakmuku



lMpouecc npoxoxaeHust NpeaauniIioMHOM NPakTUKX HanpasreH Ha (hpopmMmpoBaHne
cnegyrowmnx KOMNeTeHUUN:

- OK-1- cnocobHOCTb K aBCTPaKTHOMY MbILLSIEHWIO, aHaNN3y, CUHTE3Y;

- OK-2 — roTOBHOCTb eNCTBOBATb B HECTAHAAPTHBIX CUTyaLMAX, HECTU CounarnbHYHO
N 9TUYECKYIO OTBETCTBEHHOCTb 3a NPUHATLIE peLleHNs;

- OlNK-2 — cnocobHoCcTb co3gaBaTh U UCCnegoBaTh HOBblE MaTeEMaTUYECKMe
MOJENN B €CTECTBEHHbIX HayKax;

- OlK-3 — roTOBHOCTb CaMOCTOATENbHO co34aBaTh NPUKNagHble NporpaMMHble
cpencTBa Ha OCHOBE COBPEMEHHbIX MH(POPMAaLIMOHHBIX TEXHONOMMN N CeTEBbIX
pecypcoB;

- [1K-3 — cnocoBHoCTb NYGMYHO NpeacTaBUTb HOBbIE HAayYHblE pe3ynbTaThbl.

B2.1.1 NMpousBoacTBeHHasA NpakTUKa No nonyvyeHuo npodeccnmoHanbHbIX
YMEHUN U onbiTa npodeccnoHanbLHON AeATeNbHOCTU

1. Lenu y4ebHou ducyuniuHbl: LlenaMmmn nponsBoaCTBEHHOW NPAaKTUKM ABNAKOTCA
noslyd4eHme cTyaeHTaMm nepBuYHbIX MPOdEeCCUOHArbHbIX YMEHWI N ONbITa
npodeccnoHanbHON AeATeNbHOCTN, 3aKpenneHne, pa3BuTme U CoOBepLIEHCTBOBaHME
NepPBUYHBIX TEOPETUYECKUX 3HAHWNI, NOSTYYEHHbIX CTyAeHTaMu B npouecce oby4yeHna B
GakanaspmaTte 1 Ha NepBOM Kypce MarncTpatypbl MaTemMaTu4eckoro akynbreTa,
npuobpeTteHne NpodeccnoHanbHbIX HAaBLIKOB M YMEHUI NO NpodmnmMsaumnm
NPUMEHUNTENBHO K MaTeMaTUYECKUM HayKaM.

2. Badayu npou3sodcmeeHHOU npakmuKku

lMponsBoacTBEHHAs NPaKTMKa MO NOMyYeHUI0 NPOGECCUOHANbHbIX YMEHUIA 1 ONnblTa
npodeccnoHanbHON AeATEeNbHOCTM HanpasfieHa Ha OCBOEHNE OCHOB MaTeMaTU4eCKoro
MOENMPOBaAHUS NPOLIECCOB N SIBNEHNIW B 3aa4ax MaTeMaTn4eckon pusmku.
LleHTpanbHOM YacTblo Kypca aBnsieTcst 0byyeHne camoCToATENbHOM Hay4YHO-
nccnenoBaTtenibCckon paboTe, CNOCOOHOCTLIO MPUMEHEHUSI METOA0B KOMMbIOTEPHOIO
MOOENNPOBaHNA B peLLEHNN 3aau.

3. Bpemsi nposedeHusi npou3eodcmeeHHOoU rnpakmuku

1 Kypc, 2 cemecTp (4 Hegenn)

Baszon npakTukm SBns0TCA ayaMToOpMM U KOMMNbIOTEPHBIE KITAacChl MaTtemMaTU4eCcKoro
dakynbTeTa, KaegpanbHble NOMELLEHNA U KOMMbIOTEPLI, oHAbI Bubnuotekn BIY.

4. Tunbl, 8UdbI U criocobsl rposedeHuUs npakmuku

[MpounsBoacTBeHHAs MpaKkTMKa Mo nonyyYeHnto NPodeCccuoHanbHbIX YMEHUN 1 OnbiTa
Hay4YHO-UccnenoBaTENbCKON AEATENbHOCTU NPOBOAUTCSA CO CTYAEHTaMM B Ka4ecTBe
MHOMBUAYAlbHbIX KOHCYNbTaUM B ayaAUTOPUAX U KOMMbIOTEPHbIX Kaccax
MaTtemaTuyeckoro dakynbTeTa 1 Ha UMeIoLLMXCS KoMnbtoTepax kadeapbl (aya. 308 n
327), a Takke camocToATeNbHOM paboThl CTyAEeHTOB. 3HaUMTENbHAA YacTb HAy4YHO-
nccnegoBaTenbCKoON AesATENbHOCTU CTyAEeHTa JOMKHA ObiTb NOCBSILLEHA HANUCAHNIO
acce no nHAMBMAyanbHOM TemaTuke, onpeaendaemMon Hay4YHbIM PYKOBOAUTESEM,
Ha3Ha4YeHHbIM Kadbeapon Anga NpoBeaAeHUs UccnegoBaHn B paMmkax HanncaHma
MarmcTepckom guccepraumn.

lMponaBoacTBEHHAs NPaKTMKa Mo NOSyYeHUI0 NPOGECCUOHANbHbIX YMEHUIA 1 ONblTa
Hay4YHO-UccnenoBaTeNbCKON OeATeNbHOCTU NPOBOAUTCSA

- B cocTaBe y4ebHon kadeqpanbHOM rpynnbl (BBOAHLIE 3aHATUSA U UTOTOBbIE
pacCMOTPEHUS);

- B BUAE UHOMBMAYAINbHbIX KOHCYMbTaUMn HAYYHOro PYKOBOAUTENS;




- B BUJI€ CAMOCTOSITENbHON paboThl CTYAEHTOB B NMPOLIECCE HaMnMcaHus 3cca.

5. CodepxxaHue npou3sodcmeeHHOU NpakmuKu

O6bem ancumnnnHbl B 3a4€THbIX eguHuuax/qyacax B COOTBETCTBUU C y4E€OHbIM

nnaHom — 6/216

TpynoemKkocTb (4achl)
Bug yuebHon paboTbl BCEero B Tom uucne B Mo
WHTEPaKTUBHOM | ceMecTpam
dopme 2
AyanTOpPHbIE 3aHATUSA | 6 - 6
B TOM umucne: | - - -
nexkuum
npakTnyeckue | 6 - 6
nabopartopHbie | - - -

nHanBuayanbHble KoHcynbTauum | 20 10 20

CamocTtosaTensHas paborta | 150 - 150
KoHTponbHble paboThl | - - -
KoHTponsb | 40 20 40
Ntoro: | 216 30 216
dopma NpoMEXXYTOHHOM - - 3aver
aTTecTaumm
12.3. CopepxaHue pa3genoB AUCLUNIIUHDbI
n/n | HassaHue Tembl Mpak. MugueugyansH | CP (4ac.) | ®opMbl TEKyLLETO
3aHATU | ble KOHTpOIS
s (4ac.) | KoHcynbTauum
Hay4HOro
pyKkoBoaMTENS
(yac.)

01 BeBoaHoe 3aHaTHE. 2 - -

02 | OcobeHHOCTN HanucaHna | 4 30 MogroToBka K
MaTtemaTuyeckmx pabor. HanncaHuio acce
[MpaBuna KOMMNOHOBKK
TekcTa. [locTtpoeHne
crnvcka nuteparypbl

03 | lMNMonyyeHue 10 20 PaboTta c
NHONBMAOYANbHOTO Hay4HbIM
3a4aHunsa Ha u3yyeHue u pykoBoguTenem
TBOPYECKOE OCMbICNEHME
onpegeneHHon
MaremaTmyeckon paboTbl

04 | HanncaHwue acce 10 130 Pabota c

Hay4HbIM
pykoBoguTenem
3ayeTHoe 3aHATHe 2 10 OTyeT no utoram
NPaKTUKN
HToro 8 20 190 216




Y4yeOHO-MeTOOANYECKas KapTa ANCUNNMIIUHDbI

NMPAKTUYECKUE 3AHATUA

Ne Ne HanmeHoBaHMe BONpPoOCoB, ndyyaembix Ha | Popma KOHTPOIs

TEMbI | 3aHATUA | 3aHATUMN

01 01 BeogHoe 3aHATne. VIHCTpyKkTax no -
NPOXOXOEHWUIO MPAKTUKM

02 02-03 OcobeHHOoCTM HanucaHus matemaTmdecknx | MNMoarotoBka K
paboT. [MpaBmna KOMNOHOBKN TEKCTA. HanMcaHuto acce
[MocTpoeHne cnucka nutepaTtypbl

04 08 3ayeTHoe 3aHaTne. OTYeT No nToram 3aver
NPaKTUKN

CAMOCTOSATEJIbHASI PABOTA U MHONBUAYAJIbHBIE KOHCYJIbTALINA

Ne Ne HanmeHoBaHMe BONpOCoOB, n3yqyaembix Ha | Popma KOHTpOss

TEMbl | 3aHATUSA | 3aHATUMU

03 02-04 [MonyyeHve nHaneuayanbHOro 3agaHna Ha | B aktmeHon u
N3yyeHue n TBOPYECKOEe OCMbICIIEHNE NHTEePaKTUBHON
onpegeneHHon matemaTtundeckon paboTbl. | dopme
KoHcyrnbTaumm Hay4HOro pykoBoamuTens rno

03 05-07 Moabop [oONONHUTENBHOW NUTEPATYpbI. B akTuBHOM U
M3y4yeHne HOBbIX NOHATUI METOAOB U NHTEepPaKTUBHON
npuemMoB MaTeMaTU4eCcKoro dopme
AokasaTenbctBa. PaboTta Hag CTpyKTypoWn
TEeKCTa acce.

6. ®opmMbI MPOMEXYmMOoYHOU ammecmauuu
1 Kypc 2 cemecTp 3a4eT C OLEHKON

7. Kodbl chopmupyembix KomnemeHuud

Mpouecc npoxoxaeHUsi NPON3BOACTBEHHOW NPAaKTUKM MO NOSTyYEHNIO
npodeccuoHarbHbIX YMEHUI M ONbITa HAY4YHO-UCCea0BaTENbCKON AEATENbHOCTU
HanpasneH Ha popMupoBaHne cneayroLLnx KOMMNeTeHLmn:

- CNOCOBHOCTLIO K caMoopraHusauumn n camoobpasosaHuio (OK-7)

- FOTOBHOCTbIO MCNOSb30BaTh (pyHAaMeHTarnbHble 3HaHMsA B obnacTtu
MaTeMaTM4ecKoro aHanmsaa, KOMMMAEKCHOro 1 yHKUMOHaNbLHOro aHanmaa, anrebpeol,
aHanuTM4ecKon reomeTpun, anddepeHumnansHOM reoMeTpum n Tononoruun,
anddepeHumnanbHbIX YpaBHEHUA, JUCKPETHON MaTeMaTuKM U MaTeMaTU4eCKOWN NTIOrMKK
n op. B byayuwien npodeccunoHanbHon aeatenbHocTn (OlK-1)

- CNOCOBHOCTLIO pelaTb CTaH4APTHbIE 3a4a4n NPodeCCMOHaNbHON AeATENBbHOCTH
Ha OCHOBE MH(OpPMaLMOHHON N Bubnuorpaduryeckon CTPYKTYpbl C NPUMEHEHNEM
NHPOPMAaLNOHHO-KOMMYHUKALMOHHBLIX TEXHOMOMMIA C Y4ETOM OCHOBHbIX TpeboBaHui
nHdpopmaumnoHHon 6esonacHoctn (OlK-2)

- CNOCOBHOCTBLIO K CaMOCTOATENBbHON Hay4YHO-Uccnegosartensckon pabdote (OlK-3);

- CNOCOBHOCTbLIO HAXOAMTb, aHaNU3NpPoBaTb, peann3oBbiBaTb NPOrpPaMmMHO 1
MCNONb30BaTb Ha NPaKTUKe MaTeMaTUYECKNE anrOpUTMbl, B TOM YACIE C MPUMEHEHNEM
COBpPEMEHHbIX BbluncnuTenbHbix cuctem (OrK-4)

- CNOCOBHOCTLIO K onpeaeneHnto obLwmx opm 1 3akOHOMEPHOCTEN OTAENBHOM
npegmeTHon obnactu (MK-1)




- CNOCOBHOCTLIO MaTeMaTMYECKN KOPPEKTHO CTaBUTb €CTECTBEHHOHAYYHbIE 3aa4u,
3HaHMe NOCTaHOBOK Knaccuyeckmx 3agad matematuku (MK-2)

- CNOCOBHOCTLIO CTPOro AoKasaTb yTBepXaeHue, ChopMynmpoBaTh pesynbTar,
yBUAETb CreAcTBus nonyvyeHHoro pesynbTaTta ([1K-3)

- CNOCOBHOCTBLIO NYGIMYHO NpeacTaBnNATb COOCTBEHHbIE M M3BECTHbIE Hay4YHblE
peaynbtatbl (MK-4)

B2.B.05(MNa) NponsBoacTBeHHas, npeaannIoMHas npakTuka

1. enu npeddursiomMHou npakmuku: - Llensamu npeaauniioMHON NPakTUKM
ABNAOTCA HaNMCaHWe BbiNYCKHON KBanngukaLmMoHHON paboTbl N NPUMEHEHNE
CTyaeHTamu NpogeccrMoHarnbHbIX HABbIKOB Y KOMMETEHLMI, UCMONb30BaHNE
TEOpPEeTUYECKNX 3HAHWUI, NONy4YEHHbIX CTyAeHTaMu B npouecce obyvyeHuns B
Gakanaspuarte 1 marucTpaType MateMaTuyeckoro akynbTeTa.

2. 3adayu npedouniomMHoU npakmuku

MpepounnomMHaa npakTuka SBNSETCA 3aBeplialowmm  3tanom obyveHus B
marucTtpatype. Mo3TOMy AaHHbIN KypC ONUPAaeTCA Ha BeCb KOMMMEKC AUCLMMMNH,
M3y4yeHHbIX B Maructpatype marematmyeckoro dakynbteta. B vactHocTn, ans
YCMNELWHOro NpoOXoXAeHUs NPakTUKM HeoBXo4MMbl 3HaHUS U YMEHUS, NpnobpeTeHHbIe B
pesynbrtate oby4yeHus N0 NpeaWwecTBYOWMM QUCUMNMHAM: MaTeMaTUYECKUA aHanns,
KOMMMNEKCHbIN aHanus, yHKUMOHarbHbIM aHanui, guddepeHunansHble ypaBHEHUA,
andpdepeHumaneHble  YpaBHEHUA C  YACTHbIMM  MPOM3BOAHBLIMU, MHTErpasbHble
npeobpasoBaHus, Teopnsa 0600LLEHHbIX (PYHKLMIA, TEOPETUYECKAA MEXAHUKA.

Obyvatowuncsa gomkeH cBobogHO BrageTb MHCTPYMEHTaMuM MaTeMaTUYecKoro
aHanusa, Teopun YHKUMA KOMMSIEKCHOW MNEePEeMEHHON, 3feMeHTamMu JIMHENHOMN
anrebpbl, o6nagate NOMHbIMU 3HAHUAMMU Kypca OObIKHOBEHHbIX AnddepeHumanbHbIX
YPaBHEHWNN, MOMHbIMM 3HAHUSMWU KypCa YPaBHEHUW C YaCTHbIMM MNPOU3BOOHBLIMU,
3HaHuAMM Teopun wuHTerpanoB Jlebera, Teopum 6GaHaxoBbiX W MNbOEPTOBbLIX
NPOCTPaHCTB.

3HaHMe MeToO0B U3YyYEeHUs] peLLEHUI HavanbHbIX U Ha4anbHO-KpaeBbIX 3adady Ang
CUCTEM YpPaBHEHWA C YaCTHbIMW MNPOU3BOLHLIMU sBNsSieTCcs 6as3oBbIM MpU U3y4eHUU
MaTemMaTU4YECKMX MOAENEN pPasfIMYHbIX (U3NYECKUX, XUMWUYECKUX, ONONMOrnyeckumx,
MEeXaHU4eCKnX, coumanbHblx npoueccoB. Kpome Toro, CUCTEMbI YpaBHEHUI C YACTHBIMU
NPON3BOAHLIMU TMOPOAMHAMMYECKOTO TUMa M 3agayvn ANs HUX SBMASATCA OTAENbHbIM
COBPEMEHHbLIM AUHAMNYECKN pa3BUBaOLLMMCS pa3aernioM MaTeMaTn4eCckon Hayku.

3. Bpems npogedeHusi npedournsioMHouU npakmuku 2 Kypc, 4 ceMecTp

4. Tunbl, 8UdbI U criocobbl rposedeHus npakmuku

[MpepovnnomMHas npakTuka npoBoOANTCA

- B cocTaBe y4ebHon kadeqpanbHOM rpynnbl (BBOAHbBIE 3aHATUSA U UTOTOBbIE
pacCMOTPEHNS);

- B BUAe UHAMBUAYyanbHbIX KOHCYMNbTaLMA HAY4YHOrO pyKOBOAUTENS;

- B BUOe CaMoCToATENbHOM paboTbl CTYAEHTOB B NPOLIECCe HanucaHus
ancceprtauun.

5. CodepxxaHue rnpeddournioMHoOU npakmuku
O6bem ancumnnmHbl B 3a4€THbIX eauHMLax/Jyacax B COOTBETCTBUN C Y4EOHbIM NaHOM
- 3ET 9/324.

Bug y4ebHon paboThl TpygoemKocTb (4achl)
Bcero | BTomumcnes | [locemectpam




NHTEepPaKTUBHOW

AyanTOpPHbIE 3aHATUA

dopme

B TOM Yucne: nekummn

npakTn4eckne

1O O

oo o] &

nabopaTtopHble

nHonBmnayarbHble

KOHCyInbTauunun

10

30

CamocTosaTenbHasa paboTta

200

200

KoHTponbHble paboTbl

KoHTponb

88

44

88

NT1oro:

324

54

324

dopma NpomMexkyTo4HOM

aTTecTauuu

3a4eT c oLeHKon

12.3. CopepxaHue pa3genoB AUCLUNIIUHDbI

No/Ne
n/n

HasBaHue Temsbl

KoHTpon
b (4Yac.)

MNpakT.
3aHATUA
(wac.)

NHoueuay
anbHble
KOHCynbTa
Lumm
Hay4YHOro
pykoBoaUT
ens (4ac.)

Cawmoc.
paboTa
(yac.)

dopmbl TekyLLero
KOHTpOSS

01

BBogHoe
3aHATHe.

02

OcobeHHoCTH
HanucaHns
MaTemaTUyecKku
X pabor.
MpaBuna
KOMMOHOBKM
TeKkcTa.
MocTpoeHune
cnmcka
nntepartypbl

20

10

20

MNoarotoBka K
MarmcTepckom
auccepTaummn

03

MpaBuna
odopmneHus
npeseHTaumm

10

20

Pabota ¢ Hay4HbIM
pykoBoAMTENEM

04

HanucaHwue
auccepTaumm

46

10

130

Pabota ¢ Hay4HbIM
pykoBoAuTENEM

05

Odopmnerune
npes3eHTaumMm n
noaroToBka
Aoknaga

10

30

06

3a4yeTHoe
3aHATUNe

OT4eT no ntoram
NPaKTUKN

NToro

88

30

200

324




YyebOHO-MeTOANYECKaAA KapTa AUCUUMJINHDBI

NMPAKTUYECKUE 3AHATUA
Ne Ne 3aHATMSA HanmeHoBaHue Bonpocos, dopma KoHTpons
TEeMbl N3yvyaemblX Ha 3aHATUN
02 01 OcobeHHOCTN HanncaHns Ob6cyxaeHne npaBun HanucaHns
MaTeMaTnyecknx pabor. anccepTtaumm

lMpaBuna KOMNOHOBKM TEKCTA.
[MocTpoeHue cnucka nutepaTtypbl

03 02-03 HanncaHue gucceptaumu KoHTponb HanncaHus
npeseHTaumm
04 06 OdopmneHnsa npeseHTauum KoHTposnb HanucaHusa
anccepTtaumm
05 05 OdopmneHne npeseHTauumn u NTOroBbI KOHTPONb
noAroToBKa goKnaga npeseHTaumm 1 goknaga
06 06 3ayeTHoe 3aHATHNe 3a4eT C oUeHKoM

6. DopMbI MPOMEXYMOYHOU ammecmauyuu: 4 ceMecTp 3a4eT C OLLEHKOM

7. Kodbl chopmupyembix KomnemeHuud

[Npouecc npoxoXxaeHusa NpeasanniioMHON NPaKTUKKA HanpaeieH Ha opMmnpoBaHne
cnegyroLwmnx KOMNeTeHUMNI:

- OK-1- cnoco6BHOCTb K abCTpakTHOMY MbILLIEHNIO, aHaNN3y, CUHTE3Y;

- OK-2 — roTOBHOCTb AeNCTBOBATb B HECTAHAAPTHLIX CUTYaLMSIX, HECTU COLMAnbHYHO
N 9TUYECKYHO OTBETCTBEHHOCTb 3a NPUHATLIE PELUEHNS;

- OlMK-1 — cnocobHOCTb HaxoanTb, OPMYNUPOBaTL M pellaTb akTyarbHble U
3HauYnMble Npobnembl hyHAaMEHTaNbHOM N NPUKNAgHOM MaTEMATUKN;

- OlNK-2 — cnocobHoCTL co3gaBaTb U UCCNeaoBaTh HOBLIE MaTeMaTUYeCcKmne
MOZAESNN B €CTECTBEHHbIX HayKax;

- OlNK-3 — roToBHOCTb CaMOCTOATENTbHO CO34aBaTb NpuKNagHble nporpamMmmMHbie
cpencTBa Ha OCHOBE COBPEMEHHbIX MH(POPMALIMOHHBIX TEXHOMOMMI N CETEBbLIX
pecypcos;

- OlNK-5 — roToBHOCTb PYKOBOAUTL KOMNEKTUBOM B chepe CBOEN
npodeccnoHanbHON AeATeNbHOCTN, TONEPaHTHO BOCMPUHMMAs coLMarnbHble,
3THUYECKNE, KOHPECCUOHAMbHbIE U KYNbTYPHbIE Pa3fnyus;

- MK-1 — cnocoBHOCTb K UHTEHCUBHOW Hay4yHO-UCCeaoBaTenbCckom paboTe;

- MK-2 — cnocobHOCTb K OpraHM3aunmn Hay4yHo-UccnegoBaTenbCKMX U Hay4YHO-
NPOM3BOACTBEHHbIX PAbOT, K yNnpaBneHnto Hay4YHbIM KOSTNEKTUBOM;

- MK-3 — cnocobHOCTb NYGNNYHO NpeacTaBUTb HOBbIE Hay4YHble pe3yrbTaThbl.

52.B.02(H) NMpousBoacTBeHHasA NpakTUKa, Hay4yHo-uccneagoBaTenbckasa pabora

O6bem gucuMnnMHbI B 3a4€THbIX efuHuLax/qyacax B COOTBETCTBUMN C y4EBHbIM NyiaHOM
— 3ET 14/504.

Koabl dopmupyembix (ChOpMMPOBaHHbLIX) KOMAETEHLNN
OK-1; OK-2; OK-3; Ol1K-1; OlK-2; OlK-3; OlK-4; OriK-5; MNMK-1; rK-2; rkK-3

Llenn npon3BoaCTBEHHOW MPaKTUKN

Llenamn npov3BOACTBEHHOW MPAKTUKM SBNAKOTCA NPOBEAEHWE M HanucaHue
Hay4YHO-UccnegoBaTenbCkon paboTbl, 3akpenneHne, pasBuTMe M COBEpPLLUEHCTBOBAHME
NepBUYHbIX TEOPETUYECKMX 3HAHWUI, NOMYyYEeHHbIX CTyAeHTaMn B npouecce obyveHus B
OakanaBpmate M Ha MNEPBOM Kypce Maructpatypbl MaTeMaTudeckoro ¢akynbreTa,
npuobpeteHne npodeccrmoHanbHbIX HaBbIKOB W yMEHMW N0  npodunusauun



NPUMEHNTESIbHO K MaTeMaTUYECKUM HayKaM.

3agaym Npon3BOACTBEHHOMW MPaKTUKK

[MponsBoacTeeHHas npakTuka HanpasrieHa Ha OCBOEHMe OCHOB
MaTeMaTuyeckoro MoAenMpoBaHUsA NPoLLECCOB U ABMEHWU B 3aadyax MateMaTnyeckon
du3nkn. LieHTpanbHOM YacTbio Kypca ABnsieTcs obyyeHne CaMOCTOATENbHOM HayyHO-
nccneposartenbckon paboTte, CNOCOBHOCTLIO MPUMEHEHUS MEeTOOO0B KOMMbIOTEPHOIo
MOJEeNMPOBaHWS B peLleHnn 3aaau.

Twn npakTUKN: NPon3BoACTBEHHASA
Cnocob npoBeaeHust NPakTUKKU: CTaunoHapHas, Bble3gHas
dopma npoBeaeHNs NPaKTUKA: ANCKPETHas
Pasgenbl (3aTanbl) NpakTUKu:
NogroToBUTENBHBLIN:
- NfaHMpOBaHME Hay4HO-UCCNeaoBaTENbCKON paboTbl, BKMKOYas O3HAKOMSIEHME C
TEMaTUKOWN uccrneaoBaTenbCckux pabor;
- NNaHUPOBaHME TEMbI Hay4YHO-UCCNegoBaTeNbLCKoON paboThl;
- COCTaBlieHMe MNraHa Hay4YHO-UCCreaoBaTeNnbCKoNn paboTbl C yKazaHMEM OCHOBHbIX
MEpPONPUATUIA N CPOKOB peanuaauum
OpraHunsaums npakTuku:
- cogepxartenbHaa OPMynMpOBKa 3ajaun  uccrnegoBaHusi, Buabl U 0O6beM
pe3ynbTaToB, KOTOPbIE AOMKHbI ObITb NOMNYYEHbI;
- (bopmmpoBaHme Gubnmorpadunyeckoro cnmcka nurepaTypsbl
Hay4yHo-nccnegoBartenbCkui aTan:
- NOCTAHOBKA 3a/a4un UCCNeaoBaHNA;
- BbIOOp METOAOB pPELLEHNS;
- cbop 1 aHanu3 TpeboBaHn;
- NpoBeAeHne pacyeToB  ATTECTauus NOMyYeHHbIX pe3ynbTaToB:
- aHanu3 nosnyYeHHbIX pesynbTaToB
3akno4nTenbHbIN 3TaN:
- NOAroTOBKA OTYETHOW JOKYMEHTaLUMN NO UTOram MpaKkTUKK;
- cocTaBneHne n opopmIieHNE OTYETA O NPOXOXKAEHUN MPAKTUKM;
- caya oTyeTa O npakTuke Ha Kadenpy;

dopMbl NPOMEXYTOYHOW aTTecTaumm (N0 uToraMm NPakTUKK): 3a4eT C OLEHKOMN

52.B.03(H) NMpousBoacTBeHHasa NpakTuka, Hay4yHo-uccneanoBaTenbckasa pabora

O6bem gucuMnnMHbI B 3a4€THbIX efuHuLax/qyacax B COOTBETCTBUMN C y4EBHbIM NyiaHOM
— 3ET 14/504.

Koabl dopmupyembix (ChOpMMPOBaHHbLIX) KOMAETEHLNN
OK-1; OK-2; OK-3; Ol1K-1; OlK-2; OlK-3; OlK-4; OriK-5; MNMK-1; rK-2; rkK-3

Llenn npon3BoaCTBEHHOW MPaKTUKN

Llenamn npon3BOACTBEHHOW MPAKTUKM SBMAKOTCA NPOBEAEHWE WM HanucaHue
Hay4YHO-UccnegoBaTenbCkon paboTbl, 3akpenneHne, pasBuTMe M COBEpPLLEHCTBOBAHME
NepBUYHbIX TEOPETUYECKMX 3HAHUI, NOMYyYEeHHbIX CTyAeHTaMun B npouecce obyveHus B
OakanaBpmate M Ha MNEPBOM Kypce Maructpatypbl MaTeMaTudeckoro ¢akynbreTa,
npuobpeteHne npodeccMoHanbHbIX HaBbIKOB W yMEHUMW N0  npodunusauunn
NPUMEHNTESIbHO K MaTeMaTUYECKMM HayKaM.

3agaun Npon3BOACTBEHHOW NPaKTUKN

MponsBoacTBeHHas npakTuka HanpasreHa Ha OCBO€EHNE OCHOB
MaTemMaTM4YeCcKoro MoaenMpoBaHusa NPOLLECCOB U SBMIEHMMA B 3adadax MaTeMaTu4ecKom
dunamnkun. LleHTpanbHOM YacTblo Kypca sBnsieTca obyyeHne camMOCTOATESNIbHOW Hay4Ho-



nccrnegoBartenbckon paboTe, CNOCOOHOCTLIO MPUMEHEHUS METOOOB KOMMbOTEPHOrO
MOOENMPOBaHUS B peLLeHnn 3aaau.

Twun npakTUKN: NPon3BoACTBEHHAS
Cnocob npoBeaeHUst NPaKTUKU: CTauMoHapHas, Bble3agHas
dopma npoBeaeHNsa NPaKTUKA: ANCKpEeTHas
Pasgenb! (3Tanbl) NpakTUKun:
MNoarotoBUTENbLHbLIN:
- NNaHMpoBaHME Hay4YHO-UCCrneaoBaTenbCkoN paboThbl, BKMAOYAS O3HAKOMIIEHME C
TeMaTUKON nuccrnenoBaTesibCkux pabor;
- MNaHMpPOBaHNE TEMbI Hay4YHO-UCCNegoBaTeNbCKoM paboThi;
- COCTaBfieHME NnaHa Hay4HO-uccrnenoBaTenbCKOM paboTbl C yka3aHMEM OCHOBHbIX
MEpPONPUATUIA N CPOKOB peanusaumm
OpraHunsaums npakTuku:
- cogepxartenbHaa OpMynMpoBKa 3agadn  uccnepoBaHus, Buabl M 06beM
pesynbTaToB, KOTOPbIE AOSMKHbI ObITb NOMYYEHbI;
- (bopMumpoBaHue 6ubnmorpadunyeckoro cnncka nuTepaTypsbl
HayyHo-uccnegoBaTenbCkum aTan:
- NOCTaHOBKA 3a4ayun UccneaoBaHus;
- BbIOOp METOA0B pELLEHNS;
- cbop n aHanua TpeboBaHui;
- NpoBeAeHne pacyeToB ATTecTtauus NosyvYeHHbIX pe3ynbTaToB:
- aHanu3 nosy4YeHHbIX pe3ynbTaToB
3aknioynTenbHbIN 3Tan:
- MOArOTOBKA OTYETHOW JOKYMEHTAL MM NO UTOram NpakTUKu;
- COCTaBrieHne N odPopMIIEHNE OTHETA O NMPOXOXKAEHNN NPAKTUKN;
- caya oTyeTa O npakTuke Ha Kadenpy;

®dopMbl MPOMEXYTOYHON aTTecTaumm (Mo uToraMm NpakTukn): 3a4eT C OLLEHKOM



