roy BMO «JAOHELKUIN HALUMOHANbHBIA YHUBEPCUTET»
EVONTIOMTMYECKUIA ®AKYNBTET

Kadeapa 61Modun3nkm

Paboyas nporpamma y4ebHoO gucyunnanHbl

«MoJennpoBaHne 1 NPOrHO3NPOBaHME
COCTOSIHUS| OKPYXKatoLLeid cpeapbl»

HanpasneHne NoAroToBKM (CneumanbHoCTb): 05.03.06 3konorma n Npupogonosib3oBaHmne

O6pasoBaTe/ibHbIli YPOBEHb BbIMYCKHUKA: GakasiaBp

dopma 06yyeHUA: 0UHasA

JAoHeuk 201**



NbTeTa
MopeuKwmii

Mporpamma y4de6HON AncuMnINHBI «MofenmpoBaHMe U MPOrHO3MpPOBaHME COCTOAHWUSA
OKpY>KatoLLein cpefbl» cocTassieHa Ha ocHoBe TOC BIMO no HanpasneHuto nogrotosku 05.03.06
3KoorMa 1 NpPUPOLOMNO/b30BaHUe, YTBEPXKAEHHOMY NpuUKasom MuHUCTepCcTBa 06pasoBaHuA Y
Haykn OHP oT «20» anpena 2016r. Ne 455, 3apeructpmpoBaHHOMY B MWHUCTEPCTBE HOCTULMN
OHP ot 01 aBrycta 2016r. Ne 1436 u «[llonoxeHnss 06 opraHusauumn y4yebHOro rnpouecca B
obpa3oBaTe/ibHbIX  OpraHM3aumsx BbICLLIEr0  MPOdecCHOHaIbHOro  06pasoBaHus  [loHeLKol

HapogHoint  Pecny6nvku», yTBEPXAEHHOrO MprkasoMm MuHUCTepcTBa 00pa3oBaHUS U HayKu
OHP«30» okTa6psa 2015 r. Ne 750.

Pa3paboTumK:
CT. Npenogasatesib Kadeapbl 6MOPU3NKM A.A. I'yb6apeB

Mporpamma y4e6HoM AMcuMnanHbI yTBEPXKAEHA Ha 3acefaHnmn Kadeapbl 61orsnkm

MpoTtokon Ne 1ot "'29" aBrycta 2016 T.
y4aB. Kageapoin v.. C.B. becnasioBa

Mporpamma y4eb6HOM  AUCUMNANHBI  0A06peHa  Y4YebHO-MEeTOANYECKON  KOMUCCUEN
B1onornyeckoro gakynbTeTa

MpoTokon Ne 2 oT “21” okTA6pA 2016 .

Mpeacepatenb y4e6HO-MeETOANYECKON
KoMUCCUM (haKysbTeTa E.B. INpokoneHKo




1 O6nacTb NpPUMEHEHUs K MecTO AUCUUMAMHBI B y4e6HOM npouecce: yyebHas
aucuunnmHa «MogenmpoBaHue U NPOrHO3MpPOBaHWE OKPYXXaloLW e cpefbl» ABNAETCS BapuaTUBHOW
YyacTblo MpodeccnoHanbHOro 6/70Ka AUMCUMNANH  MOATOTOBKM CTYLEHTOB NO  HAanpaBfiEHNHO
05.03.06 9konorma U NpUPoOLOMNONbL30BaHME.

OucunnnuHa peannsyeTtca Ha 6monormyeckom dakynbTeTe JOHHY Kadeapoi 6uodnsnku,
OCHOBbIBaeTCA Ha 6ase (e ecTBYWMX AucunnanH: MaTtematnka, WHpopmatnka, Dusnka,
BeegeHue B crneumanbHOCTb. MHGpopmaumnoHHble TEXHOJIOTUN B 3KOJIOTUKN, ABJIAETCA OCHOBOW AN
M3yyeHMs gucumnaumH: MaTemaTuyeckue MeToAbl B 3Konoruu. Konn4vecTBeHHbIA aHanms
3KONMOTMYECKUX [aHHbIX. 3JKonoruyeckas 6umodusnka, buonormyeckoe pfeincTene QUNYECKUX
(haKTOPOB. BMAHME MOHU3NPYOLWMX U3NTyYeHUId Ha Brnocdepy.

2. HopmaTuBHbIe CCblINKK (NpY HE0BX0AMMOCT 1)
3. CTpyKTypa aucunnauHbel (mogyns)
O0YHas (opma 3ao4Haa opma
XapaKTepucTnka y4ebHOW UCLUUNUHDI 00ytenma Ha base 00yuenna Ha base
0Co cno cno BMo
(cokpad.) Icokpauy.) (Cokpaly,.)

O6pasoBaTenbHblil YPOBEHD: Bakanasp
HanpasneHue nofroToBKU 05.03.06 Skonorua v NpMpPoLONOSbL30BaHNE
Mpodunnb
KonunyecTBo cogepxatenbHblX Moy e 4
(Tem)

OucuunnnnHa 6a3oBoil / BapuaTUBHOM YacTu
< basoBad 4acTb

obpasoBaTenbHON NporpamMmbil

MogynbHblin KOHTponb (5-i, 6-i cemecTp),

®OopMbl KOHTPONA 3auet (5-i1, 6-ii cemecTp)

O4YHas hopma *3a04HasA popma
06yyeHns Ha 6ase obyuyeHns Ha 6ase
Mokasatenu
0CO cno 0Co cro BMO
(cokpauy.) COKpaly.) “cokpat,)
KonnuecTBo 3a4eTHbIX eauHNL, (KpeanToB) 4
KonnyecTtso 4yacos 144
fo4 MoOAroTOBKM 3
CemecTp 5,6
KonnuyecTtso 4acos
- NeKUMOHHbIX 32, 16
- NPaKTUYECKNX, CEMUHAPCKUX
- nabopaTopHbIX 16, 16
- CaMOCTOATENbHON paboThl 64

BT.U. nHagneuayaabHOe 3agaHne
HefenbHoe KO/IMYECTBO 4acoB, T.u.

ayauTOpHbIX  2+1, 1+1
OCO - obuyee cpeaHee obpazoBaHue
CIO - cpeaHee npogeccroHanbHoe 06pasoBaHme
BINO - Bbicwee NpoteccnoHanbHoe 06pasoBaHmne
1-B cooTBeTCTBMM ¢ Ol (06pasoBaTeNbHON MPOrpaMmoin)



4, OnucaHne gUcUNNINHbI

Lenn v 3agaun

Llenb - (popmMupoBaHue Y CTY[EHTOB TEOPETUUYECKUX 3HAHWI W NPAKTUYECKUX HABbIKOB B
obnact cTaTUCTMYECKOTO MOJE/IMPOBaHMA MPOLECCOB B OKpyXawouweid cpepe (perpeccuoHHble
MOZEeNN n  Mogenm BPEMEHHbIX  PALOB); thopmupoBaHue HaBbIKOB npuMeHeHuns
LETEPMUHUPOBaHHbLIX U CTOXAaCTUYECKMX METOLOB MPOrHO3MPOBAHMA 3arpA3HEHUs OKpy>KatoLlel
cpefbl NOA BO34EACTBMEM aHTPOMOTreHHbIX (hakTOpPOB; paspaboTka WM MCMONb30BaHME MoOAenen ans
pelweHns TUMOBbLIX 3afa4y NPUPOLOOXPAHHON LEeATENbHOCTH.

3afayn - oBfafeHue CTaTUCTUYECKUMU MeTOogaMu AN KOMMNaKTHOr0 M MH(OPMAaTUBHOIO
ONUcaHnsA pe3ynbTaTOB MOHMWTOPWMHIa, YCTaHOBNEHWS BEPOATHOCTEN COBNAjeHWs W OTAMYUS
uccnefyemblx 00bEKTOB Ha OCHOBe pe3yNnbTaTOB M3MepPeHWi WX mnokasaTefieid, aHanusa Haauyus
WM OTCYTCTBMA 3aBUCMMOCTW MEXAY PasHbIMU MOKasaTensmu (SBAEHMAMMU); OBnafgeHue
OCHOBHbIMW MaTemMaTU4yeCcKUMU MEeTOAaMU, KOTOpble MOryT 6biTb MCMOMb30BaHbl ANA aHanmnsa u
MOJEeNMpoBaHMA 6MOCHepHbIX MPOLECCOB, B YACTHOCTM KauyeCTBEHHbIMM METOAamMu WCCefOoBaHMA
CMUCTEM OObIKHOBEHHbLIX AuU(depeHUnanbHbiX YpPaBHEHWUNR, ONUCbIBAKWMX B3auMOeiCcTBYHOLW e
BUAbI.

TpeboBaHMA K pe3ynbTaTaMm OCBOEHUS AUCLUMNUHBI: [poOUEeCcC U3yyYeHUs LUCLUNIUHDI
HanpaBfeH Ha hopMuMpoOBaHME 3NEMEHTOB CreAyoWNX KomneTeHUnin B cooteetcTeum ¢ FOC BIMO
no gaHHoOMy HanpasneHuto nogrotoskn 05.03.06 Skonorna v NnpupoLoNoNbL30BaHUE:

a) obwekynbTypHbIX (OK):

CMOCOBHOCTbLIO K CamoopraHunsauum n camoobpasosaHuio (OK-5);

6) obwenpodeccnoHanbHbix (OMK):

BnageHneM 06a30BbIMM 3HAHWAMM B 06MacTU (DyHAAMeEHTanbHbIX pas3fenoB MaTeMaTukyi B
obbeme, HeO6XOAMMOM [N OCBOEHMS MaTEMATMYECKOro annapara 3KOJOTMYEeCKUX Hayk,
06paboTKN MHGOPMALMN M aHanm3a gaHHbIX N0 3KOAOrMK U NpUMpogononb3oBaHuio (OMNK-1);

CNOCOOHOCTLIO K MCMO/b30BaHUIO TEOPETMYECKUX 3HAHWI B NPaKTUYECKON AeATeNbHOCTU
(ONK-7);

B pesynbTate nsyydeHus y4ebHOW AUCLUNANHBI CTYAEHT LOJDKEH:

OpueHTMpoBaTbLCA: B 06/acTu (yHAaMeHTanbHbIX pa3fenoB MaTemMaTuKu B 00beme,
HEeoOXOAMMOM [N OCBOEHMA MaTeMaTU4ecKoro annapata 3KOMOTMYEeCKUX HayK, 06paboTku
MH(pOpMaLMM 1 aHanM3a JaHHbIX M0 3KON0ruu;

3HaTb: HAy4YHO-TEOPETMYECKME OCHOBbI, METOAMYECKME MPUHLMMBI U MaTeMaTU4ecKuii
annapaT MOAE/NMPOBaHMA W MPOrHO3MPOBAaHUA 3KOMOTMYECKOTO COCTOAHUA OKpYXXatouleli Cpeabl;
OCHOBHble Hay4Hble MPUHLMUMNbI U MeTOLMYECKUE MOAXOAbl MOAENMPOBAHUS W MPOrHO3MPOBaHUSA
COCTOSAHMA OKpY>KalLweid cpefdbl; COBPEMEHHble METOAbI MaTeMaTU4yeCcKoro MOLENMpOoBaHus W
MPOrHO3MPOBAHNA COCTOSIHUS OKPYXXaloLieli cpefbl; OCHOBHbIE 3aKOHOMEPHOCTW pacnpocTpaHeHus
3arpAsHALWMNX BELLECTB;

yMeTb: WCCNeAoBaTb  MOAENW  KayeCTBEHHbIMW  MeTojaMW WM C  MPUMEHEHMWEM
KOMMbIOTEPHbIX TEXHOOTNIA; MCNOMb30BaTb 3HAHWA O MPUYUHAX BO3HWKHOBEHWSA 3KOOTMYECKOW
0nacHoCTM AnA 060CHOBaHMA yMpaBAEeHYECKUX PELIEHW; NCNOMb30BaTb MaTeMaTMyecKne 3HaHUS
0N CTaTUCTMYECKO 06paboTKM AaHHbIX HabMAEeHUS 3a COCTOSIHMEM OKpYy>Kalollein cpedbl W
MOZENMPOBaHNA ABMEHWIA 1 NPOLECCOB, KOTOPbIE MPOUCXOAAT B OKPYXXaloLleln cpege.

BNajeThb: HaBblkaMW MNOCTPOEHUS U WCCNEAO0BAHUA CTOXAaCTUYECKMX MOjeneld, nMpoBepKu
rmnotes (B 4acCTHOCTM WCCMEAOBAHMA 3HAYMMOCTW); HaBblKaMM KayeCTBEHHOrO WCCef0BaHMWSA
cucTeM guddepeHumnanbHbiX YpaBHeHUA, TUMa XMIWHUK—XepPTBa, cpefa - 3arpsa3HeHue; HaBblKaMu
YMCNEHHOTO WCCNef0BaHUA OTAE/IbHbIX TPAaeKTOPWUIA; HaBblKaMW OLEHKM pacnpoCTpaHeHus
3arpsA3HeHuni.

5. CogepxaHue gucunnanHbl 1 OopMbl OpraHmsaumm y4ebHOro npoecca

Kypc pgucumnamuel «MogenupoBaHne W MNPOrHO3MPOBAHME COCTOSAHUA OKpYyXKatoLlel
cpefdbl» npefycMaTpuBaeT criefyioline (OpMbl  opraHusauumm y4yebHOro npouecca: fieKuuu,
nabopaTopHble 3aHATUA U caMOCTOsTeNlbHasA paboTa CTyAeHTa.



Matepuan wu3naraetca C WUCNOMb30BaHUEM O6BACHUTENbHO-UNMIOCTPATUBHOIO MeToAa
npenofgasaHusa. [py NpOBEAEHUM JNEKUUIA LWMPOKO WCMOMAb3YKTCA MNpe3eHTauuMuM, a TakK >Xe
pas3faTtoyHble maTepuanbl B neKUMOHHOM Kypce M3nararoTcsa MeTofbl KOMMbIOTEPHON 06paboTKu
MHhopmauum, a Npu BbINOJHEHUM NabOpPaTOPHbLIX PaboT POPMUPYHOTCSH HaBbIKM WCMOMb30BAHUSA
nakeToB nporpamm Statistica. Maple n MatLab.

MopsaKoBbI

KpaTkoe cogep>xaHune Tembl
HOMep 1 Tema

Mogynb 1
Copep>kaTenbHblii Mogynb 1. BBegeHWe B MOAeNNPOBaHNE M NPOTrHO3MPOBaHKeE
Tema 1. basoBble noHATUS (TUNbl MoAenel, o6nactn Ux npumeHumocTn). KpaTkas
BBegeHue B MCTOpU4Yeckass CcnpaBka. ONeMEHTbl KOMOGWHATOPWUKW: MNepecTaHOBKU,
MOLENMPOBaHMNE 1 PasMeLLeHns n coyeTaHus.
NPOrHO3upoBaHue
Tema 2. CnyvaliHble  cO6bITUS. MpoCTpPaHCTBO  3/IEMEHTAPHbIX NCXOLO0B.
JnemeHTbl Teopun «Knaccuueckoe onpegeneHue BEPOSATHOCTUY. FeomeTpuyeckas
BEPOSATHOCTEN. BEPOSATHOCTb. [loHATME 06 akCMOMaTU4YeCKOM MOCTPOEHUM Teopuu
BEPOATHOCTEN. YcCnoBHas BepoATHOCTb. HesaBucumocTb. dopmyna
MOJIHO/ BEPOATHOCTMU.
CnyyaiiHble BE/IMUUHDI. OnpegeneHune cny4aiHom BE/INYNHBI;
onpegeneHve (yHKLMW pacnpefeneHns ciyyaHon BenmymHbl. CBOICTBA
(hyHKUMM  pacnpegeneHuns. [AucKpeTHble pacnpegeneHus. Tpumepbl
OVUCKPETHbIX pacrnpefeneHunii: BbIpOXAeHHOe, pacnpegeneHne bepHynnum,
H6MHOMUaNbLHOE pacnpegeneHue. A6CONKTHO HemnpepbIBHbIE
pacnpegeneHus; CBOWNCTBA NAOTHOCTMW. Mpumepsbl abconTHO
HenpepbIBHbIX pacnpegeneHuii: paBHOMEPHOE, nokasaTenbHoe,
HOopManbHoe.  YucnoBble  XapaKTEPUCTUKM  CliyYalHbIX  BEUYWH:
mMaTemMaTMyeckoe oxupgaHue u gucnepcusa. CBolcTBa MaTeMaTU4eckoro
oXugaHua u gucnepcuu. [pumepbl  BbIYMCAEHWS MaTEMAaTUYECKOrO
OXWAaHua W [AUcnepcun: BbLIPOXAEHHOEe, pacnpefeneHne bepHynnu,
6uHOMManbHOE, paBHOMEPHOE, NoKasaTe/fbHOe, HopMmanbHoe. ChnyuyaiHble
BeKTOpa. He3aBMCMMOCTb CyYalHbIX BEINYMH
CX0gMMOCTb ClyYaiHbIX BennMuuH. OnpegeneHne CXO0AMMOCTb  MOYTU
HaBEepHOE W MO BEPOATHOCTWU, CBOWCTBA CXOAUMOCTW MO BEPOATHOCTHU;
HepaBeHcTBa YebblweBa; 3akoH 6onbwux uvucen. OnpegeneHue cnaboi
CX0AMMOCTK, CBOWCTBa cnaboli cxogmmocTu; LleHTpanbHas npegenbHas
TeopemMa A/ HE3aBUCUMbIX U OAMHAKOBO HOPManbHO pacnpefenéHHbIX
CNy4YaliHbIX BEINYMH.
MHOromMepHble ciyyaiHble BE/IMYNHDI.
Copep>kaTenbHblin Mogynb 2. CToOXacTUYeCKne MOAenu
Tema 3. BapnaynoHHbIl  pag M aMOupuyeckas  (QyHKLMA  pacnpegeneHus.
OCHOBHbIe FuctorpaMma » nonuroH 4acTtoT. OUeHKM napameTpoB. BbibopouHoe
NoHATKA cpegHee 1 BbibopoyHaa  gucnepcusi.  OUEHUBaAHME  HEU3BECTHbIX
BbI6GOPOUHOWA napameTpoOB pacnpefeneHuns.
Teopuu.
Tema 4. Kputepuu cornacus, 04HOPOAHOCTU U HE3aBUCMMOCTU. OLHOBLIGOPOYHBI
MpoBepka KpUTEpuii Konmoropoea —  CwmwupHoBa  (KpuTepuii cornacus
CTaTUCTUYECKMNX Konmoroposa) u KpuTepuii cornacusa Xwu-kBagpat. [BYXBbIGOPOUHbIN
rmnoTes. kputepuin  Konmoropoea — CwmupHoBa (KpuTepuii  OLHOPOLHOCTYU
CMUpHOBA) U KpUTepuii 04HOPOAHOCTN XMn-KBagparT.



Tema 5.
PerpeccunoHHblii
aHanus

Tema 6.
MporHo3nposaHue
Tema 7.
MogenuposaHue
BPEMEHHOV n
NPOCTPaHCTBEHHOM
OUHAMUKN

MapameTpuyeckne  KpuTepuu. TlpoBepka runotes o0  napameTpe
HOopManbHOro pacnpegeneHns (04HOBbIOOPOYHbIE KpuTepun). [poBepka
rMnoTesbl O PaBEHCTBE MaTeMaTUUYECKUX OXWUAAHWWA W TUNoTessl O
paBeHCTBe AUCNEPCUIA.
HenapameTpuyeckne KpuUTepuu.
KpuTepuii MaHHa — YUTHMW.
OueHKka napameTpoB. AHanuW3 «0OCTaTKOB». [MOHATME 06 WHTepBa/ibHOM
oueHuBaHWKU. KpuTepuu npoBepkM runotes. PasnnuHble BapuaHThbI
perpeccum.

3afayn nporHosupoBaHua. ONTMManbHbIA NPeAnKTOP W ero CBOICTBA.
PacCcMOTpeHMe HOPManbHOTO pacnpegeneHus.

dopmynnpoBka mogenu. NMoHATME 06 aHaNnM3e BPEMEHHbIX psaoB. 3agaHue
MPOCTPAHCTBEHHbIX 06BHEKTOB.

PaHroBble KpuTepuu. T-KpuTepwuii,

Mogaynb 2

Cop,epx(aTeanblﬁ mMoaynb 3. BBefieHMe B maTemaTUyecKue MoLenm I'IOI'IyI'IﬂLI,I/IOHHOI\/’I 3Konornmn

Tema 8.
CeefeHuns n3
Teopuu
00bIKHOBEHHbIX
anddepeHymnans-
HbIX YPaBHEHUN
Tema 9.
MaTematnyeckue
mogenu
N30/1MPOBaHHO
nonynauunu

Tema 10.
MaTemaTuyeckune
Mogaenu

OTHOLWEeHNA
XULWHUK — XepTBa

Tema 11.
Mogenun
3KOMOTNYECKNX
coobuiecTs

CojepXXaTesibHbli

OKpy>Katouy cpegy

Tema 12.
MogenuposaHue
3arpsAsHeHns
OKpY>XXarLen
cpeabl Y 04UCTKU
Tema 13.

YpaBHeHWNA NepBOro Nopsagka paspewéHHble OTHOCUTENbHO NPOU3BOLHON.
YpaBHeHVUa n-ro nopsgka. Cuctembl AguddepeHuuanbHbiX YpaBHEHUIA.
KauecTBeHHOe nccnegoBaHue cucteM gugdepeHumanbHbiX YpaBHEHWA.

AOGCONIOTHBIE CKOPOCTU pOXAeHWA W rubenn ocobeil; nnoLOBMTOCTb U
CMePTHOCTb. Cnyyail  He3aBUCAWMX OT  YUC/AEHHOCTW  MONynsuumn
NAOLOBMTOCTM WM CMEpPTHOCTWU; ypaBHeHWe ManbTyca (ypaBHeHue
3KCMOHEeHUManbHoOro  pocra). Mogens  runep60iMyYecKoro  pocta
nonynaunn. YpaeHeHue ®epxionbcta - [MMMupna. [AWUCKpeTHble MoOLenu
M301MPOBAHHON MONYNALMK.

Knaccunyeckas MOJefb BonbTeppa. OnemeHTapHbIe thakTopbl
MEXNONYNAUNOHHbIX  OTHOLWIEHWA:  BbleaHUe JKepTBbl  XWLLHUKOM,
pasMHOXeHWe U CMepTHOCTb XuWHWKa. OLHO(AaKTOpPHbIE MOAUGUKALMUY
mogenun BonbTeppa: HennHeMHOCTb PasMHOXEHUS, KOHKYPeHUUs K
CMEpPTHOCTb KepTBbl. HacbllwleHne XuWHUKa. HenuHeHbI xapakTep
BblefaHNA XUWHWKOM >KepTBbl npu ManblX MJOTHOCTAX MONynAauum
XepTBbl. KOHKYpeHUNA XULWHUKOB. lMpefenbHble LUKAbI B MOAUKDUKALMAX
cuctembl BonbTeppa.

Tpoguyeckme rpagbl. Tunbl MapHbIX B3aMMOAEACTBUIA:  CUMOUO3,
XULHUK—>KepTBa, KOHKYpeHUu4, KOMMeHCcanunsm, aMmeHcanusm,
HeilTpanuaMm. Mogenn BONbTEPOBCKOro Tuna. MpuHUMN AMMUTUPOBAHUS B
3KO/I0rMK. 3aKOH TOMEPAHTHOCTU U (YHKLMM OTKAMKA. Mogenn BOLHBIX
akocuctem. Mogenu npoAyKLMOHHOIO npouecca pacTeHWIA.

moaynb 4. MopenupoBaHue MNOCAEACTBWIA aHTPOMOreHHOro BAMAHWA Ha

OueHKa 3arpasHeHus aTtmocqepbl UM OKpyXxawuwein cpegbl. Mogens
B3aMMOJENCTBMA 3arpAa3HeHUs C OKpyxawuwieid cpefoin. Mogenb OUYUCTKM
CTOYHbIX BOA,.

MpumeHeHne cuctemHoro nogxopa [Mx. PoppecTtepa, KOMMNbHOTEpHas



MogenupoBaHue u Mmogenb «World 1». Passutue mopenn «World 1»; B 4acTHOCTM, aHanus
MPOrHO3MpOBaHWe  BO3MOXHbIX MNyTeid [OCTMXEHUS MpefenbHOro YPOBHA  YUC/IEHHOCTU
rno6anbHbIX YyeNoBEYeCTBa. nobanbHble mMofenu ans MPOrHo3MpoBaHus
6roctepHbIx KIMMaTUYECKUX U3MEHEHWNIA, CBA3AHHbIX C MapHUKOBbLIM 3 (EKTOM.
npoweccos



TemaTUyecKuin nnaH

CopepxaTenbHbin MoAyNnb 1 BeefieHne B MOJeINpPOBaHME 1 MPOTHO3MPOBaHME
KonnyectBo 4YacoB

3ao4yHasa dopma

Ounast dopma Ha 6a3e cpefHero Ha 6ase BbICLLEro
p Ha 6a3e606u.|,ero cpefHero NPOBECCMOHANBHOTO NPOeccMoHanbHo
oopasoBaHny obpasoBaHuA ro obpasoBaHus
Hassa_Hvlﬂ 5 BIu. BTUu. B T.U. B I.4.
cofepxarenbliblx Mogynen
® T T T T T
n Tem © EE Em = %émim §%gmgm :S:émé
S s § & g5s5¢2s§ & 2585 ¢ s 3 2258558 5 8e5s
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Tema 1.
BBefeHne B MOAeNNpoOBaHue 5 2 2 2
M NPOrHO3MpoBaHue
Tema 2.
JNeMeHThbl Teopun 16 6 4 16
BEPOSATHOCTEIA.
MToro no

cofep>kaTenbHoMy mogynio 1 21 8 6 18 0

A naboTa



CopepxaTenbHblli Mogynb 2. CToxacTuWU4YecKue Mogenu
KonnyecTtBo yacoB

3ao4yHasa opma

NHANBMAYANb
Hesi paboTa

Ha 6a3e cpefHero Ha 6ase BbICLIETO
OuHasn (jlopma Ha 6a3e 06Lero cpefHero PEA
NpogecCMOHanbHOT 0 npogeccnoHanbHoO
obpaszoBaHus
obpasoBaHus ro obpasosaHus
Ha3sBaHu4a
o B T.u.
COflepXa 1e/IbHMX MOAy/eii BT.u BT.H. BT.u.
nTemMm L 3 o) a L 5 o) a @ 3 ) o L
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Tema 3.
OCHOBHble NOHATUA 5 2 2 4
BbIGOPOYHON TEOPUN.
Tema 4.
MpoBepka CTaTUCTUYECKMX 14 8 4 8
rmnoTes.
Tema 5. PerpeccuoHHbIi
P 0 6 2 4
aHanus
Tema 6.
5 4 0 4
MporHosmposanne. —
Tema 7.
MopgennpoBaHne BpPeMeHHOIA 7 4 ) 4
N NPOCTPaHCTBEHHOW
LVHAMUWKK
MToro no
cofep>kaTe/lbHOMY a4 2 10 24

MOLyno2



Bcero yacos no mogynto
60 32 16 42

CogepxaTenbHblii Mogynb 3 BeefeHVe B MaTeMaTMUYECKME MOAENN MONYASLLMOHHON 3KONOTMK

KonunyecTtBo yacos

OuHasa opma Ha 6a3e 06LEero cpefHero

obpasoBaHuA
HasBaHusa cogepxaTen bliblX BT1.u. BTM
MOAYJ/Ien H TeM o o T o o o I <
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Tema 8. CeefeHnsa 13 Teopun
06bIKHOBEHHbIX
8 2 2 4
andepeHLnanbHbIX
YpaBHEHU
Tema 9. MaTemaTtnyeckue
MOAENN M301NPOBAHHOM 5 2 2 2
nonynayuun
Tema 10. MaTemaTnyeckue 1
MOZENN OTHOLIEHNA XULLHUK 1 4 6 6
— XepTBa
Tema 11. Mogenn ) ) A
3K0ONOrn4yecKnx coobLyecTs 6
MToro no 3
10 12 16
cogep>XaTeflbHOMY MOoAynw 3

A paboTa

3ao4yHasa opma
Ha 6a3e cpegHero
npogeccuoHanbHOro

BCEro

obpasoBaHuns

neKuun

npakTnyeckKune

B T.4.

nabopaTopHble

CaMOCTOATENTbH

@ paboTa
NHAUBUAYANbHA

A paboTa

Ha 6a3e BbICLUETO

npogeccnoHanbHo

BCero

neKuun

B T.Y.

npakKTnyeckne

CaMOCTOATENbH

# paboTa
UHAMBUAYaNbHA

ro o6bpasoBsaHus

A paboTa



CopepxxaTenbHblii Mogyn >4 MofenuposaHue NocnefcTBUM aHTPOMNOreHHOro BAMSAHUA Ha OKpy>Kalollyto cpefy
KonnyectBo yacoB

3ao4yHaa dopma

Ha 6a3e cpeaHero Ha 6a3e BbICLUErO
OuyHaa opma
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Tema 12 MogennposaHue

3arpsA3HeHNa OKPYXako e 10 4 4 2
Cpefbl M 0YNCTKU

Tema 13 MogenuposaHue u

NMPOrHo3npoBaHue
0 4
rno6asnbHbIX 6UOCHepPHBIX 8 2
npoveccos
MToro no cogep>kaTenbHoMY 4
Mogynio 4 18 6 6
MToro 3a moaynb 2
48 16 16 22
Bcero 4acos no Kypc
ypey 10 46 32 64



6. TeMbl CEMUHAPCKUX 3aHATUN
7. TeMbl NPaKTUYECKUX 3aHATUN
8. Tembl naboparopHbIX 3aHATUN

Ne Ha3BaHue Tembl

CopepxxaTenbHblli Mogynb 1

1 dneMeHTbl KOMBUHATOPUKMN.

2 JnemMeHTbl TEOPUU BEPOSTHOCTE. [UCKPeTHbIe CyYaliHble BEIMUYMNHDbI

3 JNeMEeHTbl  TeopuWn  BEPOATHOCTEA.  HenpepbiBHble  CNy4aiiHble

BENYUHbI
CopepxaTefbHbli Mogynb 2

4 leHepauus  BbIGOPOK. [locTpoeHMe rucTorpamm. BbiGopouHblie

MOMEHTHI.
5 Kputepuun 3HaunmocTtu.

6 MpoBepka runoTes cornacma. OAHOBbLIGOPOUHbIE U [BYXBbIGOPOUHbIE
KpuTepum gna BblI6OpPKKM (BbIGOPOK) M3 HOPMANbHOrO pacnpegeneHus.

MprmeHeHne HemapaMeTpUUYeCcKUX KpUTepunes
7 PerpeccroHHblli aHanus.
8 MogenupoBaHne LUHAMUKN
Copep)xaTenbHblit Mogynb 3

9  YucneHHble  MeTOAbl  PeWeHUs  OAHOro At hepeHLManbHoro

ypaBHeHus.

10 UncneHHble MeTo/bl peLieHuns cuctem  audidepeHUManbHbIX
ypaBHeHWiA. [locTpoeHMe (a3oBbIX MOPTPeTOoB. MoaennpoBaHue

Knaccuyeckoii cuctembl BonbTepa
11  MogenupoBaHue 0AHO(AKTOPHbIX MOAU(ULUPOBAHHOM

BonbTeppa:  HE/MHENHOCTb  Pa3MHOXEHUS,  KOHKYpEeHUWUs

CMepTHOCTb XepTB.
12 MogenupoBaHue OAHOMAKTOPHLIX MOAUPULUPOBAHHOWA

Boaneppa: HENNHENHOCTb PasMHOXeHN4, KOHKYpeHUNna

CMEPTHOCTb XXEpPTB.
13 MogennpoBaHue OAHOMAKTOPHLIX MOAUPMULUPOBAHHOWA
BonbTeppa: KOHKYPEHL NS XULLHUKOB.

14 MogenupoBaHne MogupuuupoBaHHON  cucTembl  BonbTeppa

npefenbHbIM LUKIOM
Cogep>xaTenbHblii mogynb 4

15 MogenupoBaHue B3aMMOEACTBUSA 3arpssHEHUs C  OKpYXKarouiei

cpeaoi
16 MopgenmpoBaHme OYUCTKM CTOUYHbIX BOA,
Bcero yacos

9. CamocToaTenbHasa paborta

12

Kon-Bo 4acos
[JHEBH. 3a04H.

thopma opma

32

CamocTosTeNbHass pa6oTa BK/OYAET U3YueHMe He M3/1araeMoro Ha NIeKUuusx matepuana,
BbIMOJIHEHNE MPOMEXYTOUHbIX BbIKNAA0K W peLleHne JOMNMOMHUTENbHbIX YNPaXKHEHWUA.
Tema 1 YnpaxHeHUs Ha MoAcuyeT unucna KoM6uHauuid. JOoNoNHUTENbHbIE TEOPETUYECKUE

ceefeHus: [5, BBefeHue].

Tema 2. [lononHUTeNbHbIE TeopeTuyeckne csBefeHus [5, rn 1]. B 4yacTHOCTM nNpuMepsl
MPOCTPaHCTB 3/ieMeHTapHbIX ucxodos (n. 1.1.1), npumep onbiTa MeHgens (n. 1.1.4 BepoATHOCTL B

MOZEeNN PaBHOBO3MOXHbIX UCX0A0B, M. 1.1.6, yC/IOBHAs BEPOSTHOCTB).
MHoromepHble cnydaliHble BenuunHel [5, §1.3].
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JononHnTenbHble 3afayn: 3afjadya Kasanepa fge Mepe, 3ajavya O KOPHAX KBagpaTHOrO
ypaBHeHus, 3afa4un 2-8 Ha YCNOBHYK BEpOATHOCTb u hopmyny baiieca u3 n. 1.1.7 [5].
Tema 3. [oOnNonHWTENbHble TeopeTuyeckne cBefaeHMa. OueHMBaHUE KOIPDULNEHTOB

acummeTpun U 3kcuecca (B [5] KoaduumeHT akcuecca onpefenserca Kak ud/y| —3, a

BbI6OPOYHBI KO3 (MLUMEHT 3KCLecca, HecornacoBaHHbIM 06pa3om, Kak W/Hr)- [L0BepuTenbHOe

oueHuBaHue. TOYHbI  [OBEpPUTENbHbIA  WHTepBan  AAs  napameTpa  OGMHOMMWanNbLHOro
pacnpefeneHus, TOYHbIA  [OBEPUTE/bHbI  WHTEpBan A1 napameTpa MyacCOHOBCKOrO
pacnpegeneHus, nNpuobNKEHHbI [LOBEPUTENbHbIN WHTepBan NS KO3(@ULMEHTa Koppenauunu
4BYMEPHOT0 HOPManbHOI0 pacnpeseneHus.

[BYyXBbIOOPOYHbLIA KPUTEPUIA O PaBEHCTBE MaTEMATMYECKUX OXWUAAHWIA [1S CBA3HbIX
BbIGOPOK.

Tema 5. lononHUTENbHble TeOpeTUYeckne ceegeHuns: Knaccudukauma MeToAoB aHanmsa
MHOTOMEpPHbIX fAaHHbIX. [5, 83.1]. 9neMeHTbl MaTPWUHOI anrebpbl: OPTOrOHanbHas MaTpuua,
COOCTBEHHbIE 3HAaYeHWA U COOGCTBEHHble BekTOpa MmaTtpuubl [5, 83.2]. Pa3nnuyHble BapuaHThl
perpeccun — noructuyeckas perpeccus [5, n. 83.3.5].

Tema 6. KomnbloTepHas reHepaumus TeCTOBOro npumepa v nNocTpoeHne nporHosa.

Tema 9. [OMONHUTENbHblE MPWMeEPbl MOAeNei, OCHOBaHHbIX Ha O0ObIKHOBEHHOM
anhdepeHuManbHOM ypaBHEHUM NepBOro nopsgka: Mojenb nepexofa BeliecTsa B pacTsop [5, n.
4.2.3], nonynaumns ¢ sKCNoHeHuManbHbIM pocTom [5, n.4.3.1], nonynaumsa orpaHuyeHHas (Mofenb
depxtonbcTta) [5, n.4.3.2] (5T [gBe MoOfenuM paccmaTpuBanMCb Ha eKUMM B Kypce
«NHhOPMALMOHHBIX TEXHONOTNA B 3KONOrMW», MOBTOPEHWE MmaTepuana neped MOArOTOBKON K
JIP). AuckpeTHas nornctuyeckas mogens [5, n4.4.1, n. 4.4.2].

Tema 10. [ononHMTENbHbLIA MaTepuan: xaoc B AuHamuke nonynauywmin [5, 85.7], B
4aCTHOCTU [AMHAMMWYECKUil xaoC B cucteme wu3 Tpex BuAoB [5]. W3 uctopum AuHaAMMUECKUX
mogeneit pabotel ayse [14].

Tema 11. JoNONHMTENbHbI/ MaTepuan: mMatemaTuyeckas MOLEeNb 03epHOro coobuiecTsa ¢
y4yeToM LEeNOYUC/IEHHOCTN pasmepa nonynauun: XaoTUyeckue W AONTONEPUOAHbIE KonebaHus
[10]; ce3oHHasa anHamuka [11];

Tema 13. lononHUTeNbHbIE TeopeTuveckue ceefeHuns: MccneposaHus Mepoysos (1972);
«CTpaTerma BbhKuBaHua» M. Mecaposuya (CLLUA) n 3. Mectena (®Pr); mogens A. 3ppKpbl
(ApreHtnHa) (1974) [17]; npeackasaHune Kpusncos [18].

O .MHgmnBuayanbHble 3ajaHusA

11. KOHTpONbHbIE BOMPOChI K MPOMEXYTOUYHON aTTecTayum
Bonpocbl K MOAY/IbHOMY KOHTpoO/0 1
MepecTaHOBKMY,

PasmeLyeHuns
CoueTtaHus.
Knaccuyeckoe onpefeneHre BepoOATHOCTU COObITUS;
feomeTpuyeckas BepOATHOCTb.
YcnosHas BepoOATHOCTb
He3aBMCUMOCTb.
OnpepaeneHne He3aBUCUMbIX CyYalHbIX COObITHIA.
. OnpegeneHune cnyyaiHOW BENNUYUHBI.
10 OnpegeneHne QyHKLUWM pacnpegeneHns ciyyainHoi BennyuHbl. CBONCTBA PYHKLUK
pacnpefeneHus.
11. AwvckpeTHble pacnpegeneHus. MNpumepbl AUCKPETHbIX pacnpefenieHunii: BbIPOXAEHHOE,
pacnpefeneHve bepHynnu, 6MHOMUANbLHOE pacnpeneneHue.
12. AGCONOTHO HEMPEPbLIBHbIE pacnpegeneHuns; CBOCTBA MIOTHOCTU. Mpumepbl
abCoOMOTHO HeNMpepbIBHbIX pacnpefeneHunii: paBHOMepHOe, NoKasaTe/ibHOe, HOpManbHOe.

©ONOUR®WN R
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13. Uuncnosble XapaKTepucTUKN CayyvaiiHblX BENMUYMH: MaTeMATUUYECKOe OXULaHNe U
aucnepcus. CeoiicTBa MaTeMaTUYeCKOro OXuaaHus v gucnepcun. MNpumepbl BblYUCAEHWS
MaTteMaTU4yecKoro oXxuaHua v gucnepcun: BbipoXeHHOoe, pacnpegeneHue bepHynnn,
6vHOMManbHOe, paBHOMEPHOE, NoKasaTeNbHOe, HopManbHoe. CnyuyaliHble BeKToOpa.

14. He3aBMCUMOCTb C/yYaliHbIX BENNYMH.

15. CX0oAMMOCTb CAyyaliHbiX BeNn4mMH. OnpegeneHne CXO4MMOCTb NOYTKM HABEPHOE U MO
BEPOSATHOCTM, CBONCTBA CXO4MMOCTM MO BEPOSATHOCTU; HepaBeHCTBa YebbilleBa; 3aKOH 60M1bLINX
yucen.

16. Onpegenexvie cnaboli CXOANMMOCTK, CBOMCTBA CNaboil CXOAUMOCTK; LieHTpanbHas
npefenbHas TeopeMa 4/ He3aBUCUMbIX U OAMHAKOBO pacnpefenéHHbiX CyyYalHbIX BENUYNH.

Bonpocbl K 3ayeTy

BapunaumnoHHbIA pag v sMoupuyeckas QyHKUUA pacnpegeneHus.
ncTorpamMma v NoOJIMTOH YacTorT.

OueHkM napameTpoB. BbibopoyHoe cpegHee M BbiIGOpoYHasa gucnepcus.
OueHnBaHMe HEN3BECTHbLIX NMapamMeTpoB pacnpegeneHuns.

5. OfHOBbI6GOPOUHBIA KpuTepuini Konmoroposa — CMupHOBa (KpuTepuidi cornacums
Konmoroposa)

6. KpuTtepuin cornacus Xu-ksagpart.

7. OBYyXBbI6OPOUHLIA KpuTepuii Konmoroposa — CmupHoBa (KPpUTEPUI OJHOPOAHOCTM
CMUpHOBA)

8. Kputepuin ogHopogHocTM Xu-KBagpar.

9. MapameTpuyeckune Kputepuu. Nposepka rmnoTes o napameTpe HOPMasbHOro
pacnpegeneHus (0f4HOBbIGOPOUHbIE KpuTepun). NpoBepKa rmnoTesbl 0 PaBEHCTBE
MaTeMaTMUYeCKUX OXWUAAHWIA 1 TMNoTe3bl O PABEHCTBE AMCNEPCUA.

10. HenapameTpuueckme Kputepuu. PaHroeble KpuTepmun. T-kpuTepuii, kputepuii MaHHa
— YUTHW.

11. PerpeccuoHHblli aHann3. OueHKa napameTpoB.

12. PerpeccuoHHbli aHanm3. AHanm3 «0CTaTKoB».

13. PerpeccuMoHHbIn aHanun3. KpuTepuy NpoBepKn runoTes.

Bonpocbl K MOAYNbHOMY KOHTPO/IIO 2

BN

ABCONIOTHbIE CKOPOCTU POXAEHUS W TMbenn 0cobeili; NI0LOBUTOCTb U CMEPTHOCTb.
Mogenb 3KCNOHeHLManbHOro pocra.

Mogenb runepbonnyeckoro pocra.

Mogens ®epxtnbeTa.

[vcKpeTHble MOAENN U30/IMPOBAHHON NONyNALUMN.

OpurvnHanbHas mogens J1oTku — BosnbTeppa.

7. dnemeHTapHble (hakTOpPbl MEXMONYNALNOHHbIX OTHOLWEHWIA: BblefaHne XepTBbl
XU HWKOM, PasMHOXeHUe N CMepTHOCTb XU HUKa. ObobuieHne mogenn J1oTkn — BonbTeppa.

8. OpgHothakTopHble MogudukaLmm Mogenn BonbTeppa. HenMHEHOCTb pasMHOXeHUS
XepTBbI.

9. OpHo(aKTOpHbIE MOAMMDNKALUN MOJeNN BonbTeppa KOHKYPEHLMA XXepTBbl U
CMEPTHOCTb.

10. OpHodakTopHble MoaMpUKaLn Mofenn BonbTeppa. HacbliweHne XULLHNKA.

11. OpgHohakTOpHble MoAgU(UMKaLu mogenn BonbTeppa. HenuHelHbIA xapakTep
BbleflaHNS XULLHWKOM XEPTBbl MPU ManbiX NAOTHOCTAX NONYAALUN XEPTBbI.

12. OpHothakTOpHbIe MoandmKayum mogenn BonbTeppa. HennHelHbIn xapakTep
BbleaHNA XULWHWKOM XepTBbl MPXU ManblX MNAOTHOCTAX NONynauuu Xeptebl. KOHKYypeHLUmna
XULLHWKOB.

13. TMpegenbHble LUKNbI B MOAMPUKALUAX CUCTEMbI BonbTeppa.

O gD
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Bonpocbl K 3a4ety
1. Tpodguueckne rpadsoi.
2. Tunbl NapHbIX B3aUMOLEWCTBUA: CUMOMNO3, XULLHNK—)KepPTBa, KOHKYpeHLUs,
KOMMEHCaNM3M, aMeHCcannsMm, HeTpannsm.
3. MpuHUMN NTMMUTUPOBAHUA B 3KONOTUN.
. 3aKOH TONEPaHTHOCTW N PYHKUUN OTKANKA.
Mogenn BOAHbLIX 3KOCUCTEM.
OueHKa 3arpsasHeHns atMocdepsl U OKpyXaloLeld cpedbl.
Mogenb B3auMOAeiACcTBUA 3arpsA3HEHNA C OKPYXaloLweid cpegoii.
Mogefb OYNCTKN CTOYHbBIX BOS.
. MpumeHeHne cuctemHoro nogxofa . ®doppecrepa, KOMMNbOTEPHAA MOAeSb
«World 1».
10. Paszsutue mogenn «World 1»; B 4HaCTHOCTM, aHanM3 BO3MOXHbIX NyTei AOCTUXEHMNA
npeaenbHOro ypoBHA YMCNEHHOCTW YenloBeYecTBa.
11. T'no6anbHble MOAeNN AN NPOrHO3UPOBAHUA KIUMATUUYECKUX U3MEHEHUI, CBA3aHHbIX
C NMapHUKOBbLIM 3(h(PEKTOM.

©m~N oo

12.06pasey, aK3ameHaLMOHHOIo 6uneTa
13.06pa3eyTecoBOro 3agaHms
14. Kputepuun oueHNBaHUA

PacnpegeneHue 6annos

3ayeTHble MOAY/N dopma KOHTpONA Bannebl

Mogynb 1 BbInofiHeHVe nabopaTopHbIX paboT 40
MopgynbHbIi KOHTPO/b 30

3auert 30

MTor no nepsomy mMoaynto 100

Mopgynb 2 BbinonHeHe nabopaTopHbIX paboT 40
MoAynbHbIA KOHTPO/b 30

3ayeTt 30

MTor no BTopoMy MOLY/HO 100

3a Kaxayt nabopaTopHyto paboTy MoOXeT 6bITb MonyyeHo oT 0 o 5 6annos.

0 6annoB BbiCTaBNAETCSH, €C/IN 384aHUS HE BbIMOHEHbI.

1— npaBunbLHO BbINOIHEHO MeHee 50% nabopaTopHoii paboTsl.

2 — KONM4ecTBO OWKN60K A0 30%; CTYLEHT MOXET OTBETUTbL Ha TEOpPeTMYECKUe BOMPOCHI,
TONIbKO MOC/e MOACKa30K NpenojaBaTtens.

3 — Ko/iM4yecTBO OWMKMO60K [0 15%; CTyAeHT MOXEeT OTBeTUTb Ha BOMPOCbI 06
MCMO/Mb30BaHHbIX MNPU  BbIMOAHEHUW WHAUBMAYANbHOTO 3afaHusa  (PYHKLMUAX, BO3MOXHOCTAX
nakeTa, CamMOCTOATENIbHO WAX WCMOMb3Yys BO3MOXHOCTM BCTPOEHHOIW CMNPaBOYHOW CUCTEMbI

nakeTa; CTYAEeHT 3HaeT (DOPMY/IMPOBKM OCHOBHbLIX YTBEPXAEHMUI A M 00WMX XOf [OKasaTeNbCTBa
nnm o060CHOBaHMS.

4 — KOMWYecTBO OWMGOK A0 10%; CTyfAeHT 3HaeT (DOPMYNMPOBKW YTBEPXKAEHUWA K
[O0MYCKAaeT He3HaunTeNbHble OWWGKM NpU X LOKA3aTe/IbCTBE UM BbIBOJE.
5 — BCe 33fjaHWA BbIMOJHEHbI MPaBUALHO W HeoGXOAMMbIA [ANS  BbIMOSHEHWS

nabopaTopHON paboTbl TEOPETMYECKUIA MaTepman yCBOEH B MO/HOM OOBbEME.



Cymma
6annoB no Mo
100 6annbHoin ~ WKane
wKane ECTS
90-100 A
80-89 B
75-79 o
70-74 D
60-69 E
35-59 FX
0-34 F

Mo rocysapcTBEHHOIA
wKane

«OTnn4YHo» (5)

«Xopowo» (4)

«Y l0BIeTBOPUTE/IbHO»

)

«Heyn0BNeTBOPUTENLHO
» C BO3MOXHOCTbIO
MOBTOPHOI caayn
)
«Heyn0BNeTBOPUTENLHO
» C BO3MOXHOCTbIO
MOBTOPHOW cAayumn npu
ycnosuu 06sA3aTe/ibHOro
Habopa
LONONHUTENbHbIX
6annos (2)
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OnpegeneHne

BMafieHNe TeOpeTUYECKMM  MaTepuanoMm B
nofHoM 06bEMe, yMeHMe pewaTtb 3ajayu,
61M3KNe K pPaccMOTPeHHbIM B JIEKLWOHHOM
Kypce;  yMeHuWe  faBaTb  GMONOTUYECKYHO
WHTepNpeTaLuio NOMYUYEHHbIX peLleHNA.
BNafleHNe OCHOBHbLIM 06BLEMOM TEOPeTMYECKOro
mMaTepuana; YMeHWe WUCMNo/b30BaTb MaKeTbl, B
4aCTHOCTW, YMeHMEe MCNONb30BaTb CMPaBOYHYHO
CUCTEMY NaKeToOB.

3HaHue OCHOBHbIX onpegeneHunii 7
YTBEPXAEHUW;  MOHMMaHMe O06Lleli  Cxembl
BbIBOAa WM [J0OKas3aTenbCTBa YTBEPXKAEHWUI;
YMeHWe  MOMY4YUTb  HYXKHble CBeeHUs B

cnpaBqu0|7| Cncteme NaKeToB npun
He3Ha4nTeNbHOM nomMmouin npenopaBatens,
yO0BNETBOPUTENIbBHO - Hemnnoxo, HO co

3HAUYUTENbHbIM  KO/IMYECTBOM  OLWIMGOK  npu
(hOpMYNMPOBKE OCHOBHbIX OMNPeAeNneHnii u
YTBEPXAEHWIA.

[OCTaTOYHO -  BbINOJHEHWE YA0BNETBOPSET
MUHUMaNbHbIM  KPUTEPUSAM:  JO/KHbI  BbITb
BbIMO/IHEHbI W 3a4TeHbl BCe fabopaTopHble
paboThl, npeaycMOTpPeHHbIE HacToAW MM
MNaHOM; HeyBepeHHOe 3HaHMe OCHOBHbIX
onpegeneHnii 1 Mogenei.

HeynoB/ETBOPUTENbHO - Hado I'IOpa6OTaTb Hapj
TEM, KaK Mony4nTb NOSTOXUTENNbHYH OLEHKY

Bonbwasa 4acte JIP He BbINOMIHEHA WK
BbIMOMIHEHA C rpy6biMu  owwnbkamu. (4na
NMOBTOPHOW cpaym Bce paboTbl AO/MKHbI ObITb
BbIMOMHEHbI W HabpaHbl LOMOAHWUTENbHbIE
6anbl MpuM OTBeTax Ha BOMPOCbl BO BpeMmsA
3almnThl nabopaTopHbIX paboT.)

15. MaTepunanbHO-TeXHUYECKOe obecrneyeHmne y4ebHOro npouecca

[na npoBefeHus NeKUWOHHbIX M NabopaTopHbIX 3aHATMIA TpebyeTcs ayauTopus Ha
WHTEPAKTUBHOW [LOCKOW, MyNbTUMELUAHLIM  MNPOEKTOpPOM  (Man
rpaonpoeKTOpoOM) MU 3KPAHOM.

rpynny, o6opygoBaHHas

1 HoyTobyk.
2. Bbixog B VIHTepHeT.
3. Wi-Fi goctyn B Kopnycax yHuUBepcuTeTa.

TeKCTOBblE W 3/IEKTPOHHbIE pecypchbl HayuHoli 6M61MOTEKN YHMUBEPCUTETA.
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2. Bpatycb A.C. AuHamnyeckue cuctemol 1 mogenu éuonorum. / A.C. bpatycs, J1.C.
Hosoxwunos, A.lM. MnatoHoB /- M. ®usmarnut, 2011 - 401 c.
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cTyfeHTOB By30B / B. A Wangbipsad, K. B. Measeges ; [loHel, Hal. YH-T. - 3-e u3g. - [oHeuk :
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