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Conepxanue

|. enu u 3amaum AUCHMIUTMHBI (MOJTYJIS)
Il. Mecro nucuuruiunsl (Mmoayis) B crpykrype OITOIL.
I1l. TpeGoBanus K pe3yabTaTaM OCBOCHHUS AUCIUTUIUHBI (MOJLYJIs)
IV. ConepxaHue u CTpyKTypa JTUCHHUIUTMHBI (MOJTYJIS)

4.1 ConepxaHue JUCHMILIMHBL, CTPYKTYPUPOBAHHOE 110 TEMAM, C YKa3aHUEM
BUJIOB YU€OHBIX 3aHATUN U OTBEJCHHOIO HA HUX KOJIMYECTBA aKaJIeMUUYECKUX 4acOB

4.2 TIna" BHEAyJUTOPHOW CaMOCTOATEIBHON paboThl 00YJaIOIINXCS 110
TUCIUILTNHE

4.3 Conepxanue yueOHOro MaTepuaa

4.3.1 IlepeueHb CEMHUHAPCKUX, MPAKTUYECKUX 3aHIATUIA U JTJaOOPATOPHBIX padboOT

4.3.2. Tlepeuenb TeM (BOIIPOCOB), BLIHOCUMBIX Ha CAMOCTOSITEIIbHOE U3YYCHHE B
pamMKax caMOCTOATEIbHOU PabOThI CTYJEHTOB

4.4. Metonuueckue yKa3zaHus 0 OpraHU3aIi CaMOCTOSATEILHON padOThI
CTYJCHTOB

V. YuebHo-MeTOoqu4eckoe W WHGPOPMAIMOHHOE OO0CCICUCHUE JIUCIUTLIIMHBI

(MOMYJIS1)

a) mepeyueHb JIUTepPaTyphbl

0) 6a3bl JaHHBIX, TOMCKOBO-CIIPABOYHBIE U HHPOPMAITMOHHBIE CUCTEMBI
V1. MartepuanbHO-TeXHHYECKOE 00eCcTieueHUE TUCIUTUTHHBI (MOYJIS)

6.1. YueOHO-mabopaTopHoe 000py1oBaHUE
6.2. [IporpamMHOe oOecrieueHue
6.3. TexHUUeCKHe U AIIEKTPOHHBIE CPEICTBA OOYICHUS
VIl. OGpa3oBaTenbHble TEXHOIOTUU
VI1I. OueHounble MaTepuansl Ui TEKYIIEr0 KOHTPOJIS M IPOMEXKYTOUHOM aTTecTaluu



l. esn 1 3a1aum TUCHHUILUIHHBI (MOYJIA):

ILesm: popmMupoBaHHE Y CTYIEHTOB OCHOB 3HAHUH 110 MaTEMAaTUYECKOMY MOJEINPOBAHHIO
Pa3NIUYHBIX PUPOIHBIX MPOIECCOB U SBJICHUHN, 00yYeHHE HAaBbIKaM BBISBICHHUS 3aKOHOMEPHOCTEH,
00pabOTKH 3KCIEPUMEHTAILHOIO MaTepuaia, aHajlu3a UCIOJIb3yEMbIX MaT€pPHaIOB U MOJYyYEHHbBIX
pe3yabTaToB; (OPMHPOBAHUE YMEHHH NMPUMEHATh YPaBHEHUS W aHAIM3UPOBATHh (DYHKIIMH CBS3H
XapaKTepUCTUK JUIs OIHMCAaHUSA INPUPOJHBIX IPOLECCOB; HABBIKOB YIPOLICHHS U IOCTAHOBKH
JIOTIOJIHUTENBHBIX YCIIOBUM YPAaBHEHUH IIPU PELICHHUM MPAKTUYECKUX 3aJ]a4, HABBIKOB HArJISAJHOTO
IPEJCTAaBICHUA pE3ylIbTaTOB C IOMOLIbI TIpaUUecKMX peJakTOpoB M HMHTEpIpeTaluu
BBISIBJICHHBIX 3aKOHOMEPHOCTEH.

3ajgauu: JUCHMILIMHA HAIPaBJIEeHAa HA PEIIEHUE HAYYHO-UCCIIEI0BATEIbCKUX 3a/1a4 U 3a1a4,
CBSI3aHHBIX C Oyaymiei npodeccHoHaNbHOM e TeNbHOCTIO, B YACTHOCTH, «y4acTHE B IMPOBEICHUN
Hay4YHbIX HCCIEIOBaHMM B OOJIACTH SKOJIOTUH, IPHUPOJOIOIB30BaHUS U JIPYIMX HayK 00
OKpYKaloIllled Cpene, B YUYPEKICHHUSIX HAyKM M By3aX IOJ PYKOBOJACTBOM CIELUAIMCTOB U
KBAJIM(HUIIUPOBAHHBIX HAYYHBIX COTPYAHHUKOBY ITOCPEACTBOM:

- W3Yy4eHUs BO3MOXKHOCTEM MOJEIMPOBAHMS W €ro 3aadyd Uil LEeJed JHArHOCTUKUA M
IIPOrHO3a,

- TIOJTy4€HUs HaBBIKA MPABIWIIBHO 00padaThIBaTh CTATHCTUYECKUA SMIUPUICCKUN MaTepuall ¢
TOYKHM 3PEHHs BBIABICHHUS 3aKOHOMEPHOCTEH B BMJIE TEOPETHMYECKHUX JIMHUN CBS3H, OLICHUBAThH
ITOIPEIHOCTH 3THUX CBA3EH;

- U3YYUTh METO/bI U MOJIyYUTh HaBbIK OOOCHOBAHUS YIPOLICHUH, TOCTAHOBKY HaYaJIbHBIX U
IPAHUYHBIX YCIOBUH B yPaBHEHUSX;

- MO3HAKOMHUTBHCSA € NPOCTEHIIMMHM METOAAMM ANIMPOKCUMAIMM YaCTHBIX IPOU3BOJHBIX U
OLICHKaMH TOYHOCTH aIlIIPOKCUMALINH;

- IOJTyYUTh HaBBIK MOJIEJIMPOBAHUS MPOCTEHIINX IKOJIOTO-reorpapuuecKkux 3aaad;

- W3YyYATh OCHOBHBIC YHMCIICHHBIE METOJbl PELICHUS CUCTEM KOHEYHO-PA3HOCTHBIX
YpaBHEHUH;

- IOJIyYUTh HABBIK MHTEPHPETALMH IOJYYEHHBIX PE3YyJbTAaTOB M IPEACTABICHUS HUX JUISA
HarJsiIHOCTU B TpauueckoM peaaKkTope;

- U3y4YUTh Pa3IUYHbIC MTOAXOAbI K MOACIUPOBAHUIO U YMETh OLICHUBATH IOJIOKUTEIIBHBIE U
OTPHULIATEIILHBIE BO3MOXKHOCTH Pa3JIMYHBIX MOJECIIEH.

1. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOnas aucuumiuHa (Monynb) «Mamemamuueckue memoodsbl u Modenu 8 3a0ayax
OKpYorcaiouell cpedsly OTHOCUTCS K 0043aTeNIbHOM YacTH.

2.2. JIns v3ydeHus: TaHHON Y4eOHON MUCIMIUIHMHBI (MOIYIST) HEOOXOIUMBI 3HAHUS, YMECHHS
Y HaBBIKH, POpPMHUpPYEMbIE TMPEIISCTBYIOIIUMHE TUCITUTUIMHAMY :

51.0.01 Ungpopmamuxa;

51.0.16.01 Ananumuueckas 2ceomempusi u 8blcuids aneeopa

51.0.16.02 Mamemamuyueckuii anaiu3

51.0.35 Memoowvl cmamucmuyeckou 00pabomxu 2u0pomMemeopoio2uLeckKux Haoio0eHull

51.0.34.01 Kunemamuxa sxcudkocmu u 2a3a

51.0.34.02 Juuamuka srcudxocmu u 2azda.

TakuM 00pa3oM, COBOKYIHOCTh pa3JeliOB, BKIIFOUEHHBIX B IPOTPAMMY JIHCIHILTAHBI
«MaTtemMaTH4eCcKie METOABl M MOJENTH B 3a/JadaX OKPYXKAloHleW cpesl», MPeICTaBisieT coOou
BOXHBIA OJTall ©JUHOW CHCTEMBI TIOJTOTOBKH OaKajgaBpoB IO TPOMHUII0 3KOJOTHYESCKON
0€30MacHOCTH W YIPAaBICHUS MPUPOJONOIH30BAHUEM. YCIEIIHOE OCBOCHHE MaTepuana JaHHOU
JTUCITUTITMHBI BO3MOKHO TPW YCJIOBUHU OBJIAJICHUS CTyJICHTaMH (DYHIaMEHTaJIbHBIMU 3HAHUSMH B
paMKax Kypca yKa3aHHBIX BBIIIE TUCITUTLIHH.

2.3. IlepeueHb MOCIEAYIOMIMX yYEOHBIX NUCIMIUIAH, JJII KOTOPBIX HEOOXOIWMBI 3HAHWS,
YMEHUS ¥ HaBBIKH, (hOpMUpyeMble TaHHOH y4eOHON AUCIUTUIMHON:

b2.0.03(11o) Ipedouniomuas




b2.0.04(110) Ipedouniomuas
Buinoanenue, noo2omoska kK npoueoype 3auiumol U 3auuma eblnycKHoU
53.01 :Z) 2 poueoyp w w Yy
keanuukauuorHou pabomaol
b53.01 (/I) Illoocomoska Kk npoyeodype 3auumsl U 3auuma_6blnyCKHOU KEAAUDUKAYUOHHOU

pabomoi.

I1l. TPEBOBAHWUS K PE3YJIIbTATAM OCBOEHUSA JUCHHUIIJIMHBI
[Tporiecc ocBOCHMS AMCHMILIUHBI HAMpaBieH Ha (OPMHPOBAHHE SJIEMEHTOB CIEAYIONINX
komnereHui B cootBeTrcTBUM ¢ @I'OC BO u OIl BO no nanHomy HampaBJ€HHIO MOJITOTOBKH
05.03.04 «I'uapomeTeopoIoTHsI»:
IlepedyeHb MIaHMPYeMBbIX Pe3yJbTATOB 00YUYeHHS MO0 JUCHHUILIMHE (MOIYJII0), COOTHECEHHBIX C
HHAUKATOPAMM JTOCTUKEHUSI KOMIEeTeHH

Komnerenuus HNuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTCHIIUH
OIIK-1. Cniocoben HKonk-1.1. 3nams:
OpUMeHSATh 0a3oBble 3HaHusA | Mcnonb3yeT 6a3oBble - CYILIECTBYIOLIME Pa3Iu4HbIE
B 00J1aCTH MaTeMaTH4YECKUX 3HaHUS B 00J1aCTH ITOAXOABbI K BBISIBICHUIO
Y €CTECTBEHHBIX HayK IIpU MaTEMaTUKH MpU 3aKOHOMEPHOCTEN U
peneHuy 3ana4y peuieHuu 3a1a4y MOJICJINPOBAHUIO MPOLIECCOB U
npodeccuoHaIbHON npodeccruoHaIbHON SIBJICHUN OKPY’KaIOILEr0 MUPA;
NEeSATEIbHOCTH JIEATEIbHOCTH Ymemns:

- aHAJIM3UPOBATH NOTyYCHHbBIC
3aKOHOMEPHOCTH U TIPEJICTABIIATH
pe3yNabTaThl HATTISAHO B BUE
rpaduyecKux MaTepHaoB;
Braoemy:

- 0a30BBIMM 3HAHUSMHU B 00JIACTH
¢dbyHIaMeHTalIbHBIX Pa3esioB
MaTeMaTUKH B 00beMe,
HEOOXOTUMOM JITsI BIIAJICHUS
MaTeMaTUYeCKUM armnapaToM
9KOJIOTUYECKUX HayK, 00pabOTKU
nH(OPMAIINY U aHATTN3a JTAHHBIX 110
9KOJIOTHH U TIPUPOJIOTIONIH30BAHUIO;
CITOCOOHOCTHIO TOHUMATh, H3JIaraTh
Y KPUTHYECKH aHATH3UPOBATh
0a30By10 HH(POpPMAIIUIO B 00JIACTH
9KOJIOTHH U IPUPOJIOTIOTIH30BAHUSI.

OIIK-2. Crnocoben | M/[Konk-22. Bmanmeer Buame:

POBOAUTH HAy4YHBIC | 3HAHUSIMH u - CYIIECTBYIOIIHE Pa3INIHbIE

MCCIIENIOBAaHUsT O0BEKTOB, | T101X0aMI HaykK B MOJAXOJBI K BEIABIIEHUIO

CUCTCM N IIPOLECCOB B | oGmacTu 3aKOHOMEPHOCTEN U

o0macTu THJIPOMETEOPOIIOTUI MO/ISIIMPOBAHUIO TPOIIECCOB U

TAAPOMETCOPOJIOTHH, B | nyg peanu3aiuu SBIICHUM OKPYKAIOLIEr0 MUPA;

TOM 9HCJIC TIPH PEIICHUN | jogranpHocTH o Vmemo:

npobneM reodKoNoruH 1| npenorspauiennio - aHAIM3UPOBAThH NOTyYCHHBIC

OXpAHBL  OKPYKAIOWCH | yorarBHOTO 3aKOHOMEPHOCTH U MPEJICTABIISTh

Cpelbl BO3/ICUCTBUS Ha pE3yNbTAThI HATIISTHO B BHJIE
OKPYXAaIOIIYI0  Cpeny, rpaduyecKux MaTepHaoB;
OXpaHe PUPOIBI, Braoems:
parMoHATbHOMY - 0a30BBIMH 3HAHUSMH B 00JIACTH




UCIIOJIb30BaHUIO
IIPUPOJHBIX PECYPCOB

(byHIaMEHTAILHBIX Pa3/IeiIOB
MaTEMaTHKH B 00bEME,
HEOOXOUMOM JIJIsl BT ICHHS
MaTEeMaTHYECKHUM arapaTom
9KOJIOTUYECKHUX HAyK, 00pabOTKH
nH(OpMaIIMY U aHAN3a JaHHBIX 110
9KOJIOTUH U IPUPOOTIOIH30BAHUIO;
CIIOCOOHOCTBIO TIOHUMATh, H3J1araTh
Y KPUTUYECKU aHATM3UPOBATh
0a3oByro nH(pOpPMALIHIO B 00JIACTH
9KOJIOTUH U IPUPOAONOIH30BAHUSI.

OIIK-3. CnocoOeH pemath
3a1auu  MpodecCHOHATBLHOM
JIeITEIHOCTH B o0JlacTu
THAPOMETEOPOJIOTHH, B TOM
qyucie OCYIIIECTBIISTH
THAPOMETEOPOTIOTHICCKIE
pacdeTel W YYacTBOBaTh B
pazpaboTke MIPOTHO30B
(TIorobl, XUMHUYIECKOTO
cocraBa  atMochepel |
ruIpocQeps)

HJIKomk-323.
OO6pabatbiBaeT u
CUCTEMATH3UPYET
pe3ysbTaTh
HaOJIIOCHUI u
U3MEPCHUH, a TaKxke
pe3yIbTaThI
KOMITBFOTEPHBIX
IKCIIEPUMEHTOB  TIPH
pelIeHUH
MIPOTHOCTUYECKIX
3a7a4 W Ui OIICHKH H
KOHTPOJISI ~ COCTOSIHHS

OKPY’KaloIleH cpebl

3namu:

- CYILIECTBYIOIIHE Pa3INYHbIE
MOAXObI K BBISIBJICHHUIO
3aKOHOMEPHOCTEH U
MOJICJIMPOBAHUIO MPOIIECCOB U
SIBIIGHUI OKPY’KAIOILIEr0 MUPA;
Ymems:

- aHAJIM3UPOBAThH MOJTyYCHHBIC
3aKOHOMEPHOCTH U TIPEJICTABIIATD
pe3yabTaThl HATJISAHO B BUJE
rpagu4YecKux MaTepHUaioB;

Brnaoemw:

- 0a30BLIMH 3HAHUSIMH B 00J1aCTH
(GyHaMEHTaJIbHBIX Pa3fesioB
MaTeMaTHKU B 00bEME,
HEeO0OXOINMOM JUIS BIIAACHUS
MaTeMaTUYECKUM almnapaToM
9KOJIOTHYECKUX HayK, 00paboTKu
uH(pOpPMaIIMK U aHaN3a JaHHBIX 10
9KOJIOTHH U TIPHPOJIOTIOIH30BAHUIO;
CIIOCOOHOCTBHIO TOHUMATh, H3JIaraTh
Y KPUTHYCCKH aHAITH3UPOBATH
6a3oByro HH(pOpMaLHIO B 0051aCTH
9KOJIOTHH U TIPUPOIOTIOTIH30BAHUS.




V.

®opma MPOMEKYTOYHOM aTTeCTALMU: 3a4ET

O0beM THCHHMILIMHBI COCTABJIsAET 3 3aUeTHBIX ennHnl, 108 yaca

COJAEP/KAHUME U CTPYKTYPA JUCHUIIJINHBI

4.1 CopepixaHue TUCUMILINHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM, ¢ YKa3aHHEeM BH/I0B YUeOHbIX 3aHATHI U 0TBEJeHHOI0 HA HUX KOJIHYeCcTBa
aKaJeMHYeCKHX 4YaCOB

Bunpl yue6HO# paboTHI,

BKJTIOYAst CAMOCTOSTENIbHYIO paboTy

00y4aroIuXxcs, MPaKTUICCKYIO
MOJTOTOBKY M TPYJOEMKOCTh

[as]
(7
/M
o
=
o
=
=
2 @ 2 ) DopMBI TEKYIIIETO KOHTPOJIS
& o w X (B yacax) p yI poT
No X g S E - yCIIEBAaEMOCTH;
Y o =) Q o) >
i Paszen nuciuIuiMHbl/ TeMbL § o 2 % KoHTaKTHas paboTa IperofaBaTels 5 s dopma TPOMEKYTOUHOU
z 54 = C 00y4aromUMuUCs =8 arrecTaunn
3 /@ 3 'Q =] (no cemecmpam)
o o
E CemMuHapckue g 3
Koncyns | <
= Jlexuun [npakTuueckue Y S
" /mabopaTtopHbie Tarnuu
S 3aHATUA
[TnceMenHsIit onpoc. Otuer
Pasnen |. Beenenue. OcHOBHBIE 3a1aUn 10 HDAKTHIECKON DAGOTE
1 MO/JICIIUPOBAHHUSI B 9KOJIOTO- 7/5 | 10/9 4/ 2/ 1/1 3/8 P P N
OTYeT 0 CaMOCTOSITENILHON
reorpadUyeCKUX UCCIIETOBAHMIX
pabore.
Paznen Il. IIpocreiiine cratucTuyeckue u [InceMenHsIit onpoc. Otuer
mapaMeTpuIecKrue MOIEIH. 10 IIPaKTHYECKOM padoTe.
2 pamerp ¢ Moz 7/5 | 1612 8/1 412 1/1 3/8 P P §
KoppensimuonHsIii anamms. OT4eT 0 CaMOCTOSITENIHLHON
JlucniepcOHHBIN aHaJH3. pabore.
7/5 [TnceMenHsIit onpoc. Otuet
Paznen Ill. TeopeTnueckue 110 IIDAKTHICCKON DAGOTE
3 3aKOHOMEPHOCTH TIOBEJICHUS CITyJaitHBIX 15/12 6/1 5/2 1/ P p .
3/8 | OTyeT o caMOCTOSTENLHOM
BEJIMYNH
pabore.
Paznen IV. Ananutudeckue perieHus B 7/5 4/1 6/8 | IMucemennslii onpoc. OTyer
4 MaTeMaTHYecKnX Mojeisix. Pacmupenue 10/9 10 CAMOCTOSTEILHON

BO3MOKHOCTEN aHAIUTUYECKUX MOJIEIEN

pabore.




Buzsl yueOHOM paboTHI,

=N
o g . BKJTIOYAsi CAMOCTOSITEIIEHYIO paboTy
& g QE) 5 g 00YJaIOIHMXCs, TPAKTUUECKYIO ®opMbI TEKYIIEr0 KOHTPOJIS
No \: § 5 E} E MOJTOTOBKY M TPYI0EMKOCTh yemeBaemocTd;
w Paznen aucuuruimHbl/ TeMbI 5 o g9 9 (B 4acax) dopma IpoMeKyTOUHOU
g g 5 = g o % g aTTecTanuu
3 aa = = 9 KonrakTHas paboTa npenogasatens |3 = 9 (no cemecmpam)
2 C 00y4arOIIMMHUCS =5 A
7/5 3/8 | IlucemennsIit onpoc. OTueT
5 Paznen V. Yucaenusie moaend. MeToasl 1111 4/1 412 1/ 0 MPAKTHYECKOU padorTe.
WHTEPIOJIALINN OTt4er o caMOCTOSATENbHON
pabore.
Paznen VI. MeToasl onTUMU3aIuy B 7/5 7/10 | ITucemennsIii ompoc. Otuer
6 MaTeMaTHYECKOM MOJICITUPOBAHUHT 10/12 2/1 1/ 110 CAMOCTOSITEIILHOU
pabore.
Paznen VII. Ilpumenenune teopun rpadoB | 7/5 7/10 | TTuceMennslit onpoc. OTuer
7 JUTSE IOCTPOCHHS MATEMaTHIECKUX 10/12 2/1 1/ 10 CAaMOCTOSITEITLHON
MOJIENICH B 9KOJIOTHYECKUX MCCIICIOBAHUSIX pabore.
7/5 7/10 | IMuceMenHslii orpoc. OTyer
8 Paznen VIII. ®akropHslii aHamu3 12/13 21 212 1/ Oizgfi?cﬂ;;giggﬂligggzﬁ
pabote
7/5 6/16 | ITuceMenHslii ompoc. OTyer
9 Paznen IX. KnactepHsiii ananus 9/17 2/1 1/ 10 CAMOCTOSITEIILHON
pabore.
KoHTpoab caMocTosiTe/IbHOI padoThl 75| 4/2
IIpome:xxyTouHasi aTTecTanus 7/5 3auer
45/
Hroro yacos 108 34/8 17/8 8/2 86




4.2 Ily1aH BHeayIMTOPHOM CaMOCTOAITEJbHOMH Pa0d0Thl 00y4aroIuXCs 10 JMCHUIITIHHE

CamocrosiTenpHas paboTa 00yJaronmxcs VuebHo-
METO/INYECKOEe
Cemectp Haspanwue pa3szgeina, TeMbl B — Cpoxn | Tpymoemkocts | OLIEHOYHOE CPENCTBO | obecreyeHne
HA CaMOCTOATCIBHON PADOTBL | oo e rms (dac.) CaMOCTOATEIb
HO¥ paboThI
Paznen | B Teuenune OJI*-12,3;
7 PaGota c nuteparypoit 3/4 YceTHBIA TOKIAR JT** - 1.2
Tema 2 ceMecTpa
Paznen Il B Teuenme OJI*-1,2,3;
7 PaGota ¢ nuteparypoii 3/4 VYcrHbIl goKIan JUT** - 1,2
Tema 1 cemecrtpa
Paznen 111 . B Teuenme . OJI*-1,2,3;
7 Pabora c nuteparypoit 1/4 [TuceMenHsIM onpoc | JJT** - 1,2
Tema 1 ceMecTpa
Paznen Il Pabora c nuteparypoit B Teuenue . oJ*-1,2,3;
7 1/4 [MuceMenHBI onpoc | JUT** - 1,2
Tema 2 ceMecTpa
Paznen Il Pabora c nmureparypoit B TeueHue 1/4 . OJ*-1,2,3;
7 ITucbmMeHHBIN onTpoC | JUI** - 1,2
Tema 3 cemecTpa
7 Paznen IV Pabota ¢ nutepaTtypoit B Teuenne 2/4 KoHncnekr OJI*-1,2,3;
**
Tema 1 cemecTpa AT - 1,2
7 Paznen IV Pabota ¢ nutepaTtypoit B Teuenne 2/4 Koncnekr OJI*-1,2,3;
*%x
Tema 2 ceMecTpa AT - 1,2
7 Paznen IV Pabora c nureparypoit B Teuenue 2/4 Koncnekr 0J1*-1,2,3;
**
Tema 3 ceMecTpa AT - 1,2
7 Paznen V Pabota ¢ nutepaTypoit B Teuenne 1/4 Koncnekr OJI*-1,2,3;
*%x
Tema 1 ceMecTpa A -1,2
7 Paznen V PaGota ¢ nuTeparypoii B teuenue 1/4 Koncnekr OJI*-1,2,3;
*%x
Tema 4 ceMecTpa AT - 1,2
7 Paznen V Pabora c nmureparypoit B Teuenwne 1/4 Koncmext/ OJ1*-1,2,3;
o *k _
Tema 5 ceMecTpa IucsMenusiit onpoc | AT -1.2
7 Paznen VI Pabota ¢ nutepaTtypoit B Teuenue 3/4 Koncnext/ Yerupiii | OI*-1,2,3;
*%x
Tema 1 ceMecTpa orpoc A -1.2




CamocTodaTenbHas pabota 00ydJaronuxcs

VYuebno-

METOINYECKOE
Cemectp Ha3zBanue pa3zzaena, TeMbl B 4 a6 Cpoxn | Tpymoemkocts | OLIEHOUHOE CPE/ICTBO | obecredeHne
U CaMOCTOATCIEHON pabOoTEL BBITIOJTHEHUS (uac.) CaMOCTOATEID
HOM paboTHI
7 Paznen VI Pabora c nureparypoit B Teuenue 4/4 YcTHBIN qOKIIa 0oJI*-1,2,3;
**
Tema 2 cemecTpa AT 1,2
7 Paznen VII Pa6ora c nureparypoit B teuenue 214 Koncmext/ OJr*-1,2,3;
v *% _
Tema 1 cemecrpa IMucemennsiii onpoc | AT - 1.2
7 Paznen VII Pabora c nureparypoit B teuenue 3/4 YCcTHBIN T0KITa oJ*-1,2,3;
*%x
Tema 2 ceMecTpa AT - 1,2
7 Paznen VII Pabota ¢ nutepaTypoit B Teuenue 2/4 Koncnexr / OJI*-1,2,3;
o *x _
Tema 3 cemecTpa uceMennsrii ompoc | AT -1.2
7 Paznen VIII Pabora c nuteparypoit B teuenue 214 Koncnekr oJ*-1,2,3;
*%x
Tema 1 cemecTpa A -1,2
7 Paznen VIII Pabota ¢ nmutepaTypoit B Teuenue 2/4 Koncnexr / OJI*-1,2,3;
) *x _
Tema 2 cemecTpa uceMennsrii ompoc | AT -1.2
7 Paznen VIII PaGoTa ¢ nuTeparypoii B teuenue 3/4 Koncmexr / Yernpii | OJ1*-1,2,3;
**
Tema 3 ceMecTpa JOKJIam AT* - 1,2
7 Pazgen IX Pa6ora c nuteparypoit B teuenue 3/4 Koncnekr OoJ*-1,2,3;
*%x
Tema 1 ceMecTpa AT - 1,2
7 Pazpmen IX Pabora c nureparypoit B Teuenue 3/6 Koncnekr OoJ1*-1,2,3;
**
Tema 2 cemectpa AT 1,2
OO6muii 00beM CaMOCTOATENHHOM PabOThI IO TUCIHILTHHE (Yac) 45/86

*OJI — OcHoBHas nuTEparypa

**JIJI — JlononHuTenpHas auTeparypa




4.3 ConepixaHue y4ueOHOTro MaTepuasa

Paznen |. Beenenne. OcHOBHBIE 321241 MOJICIIMPOBAHUS B 9KOJIOTO-TEOrPadhUIECKUX
HCCIIEA0BAHUAX

1. ®yHKIMHM MaTeMaTHYECKUX MOJIEeH B 3a/ja4axX TUAarHOCTUKU U IPOrHO3a.

2. IIpo6iembr ucxoauoit nadopmaruu. Jlanapie. Oniepanuu ¢ JTaHHBIMHU.

3. ToyHOCTh MaTEeMaTHYECCKUX MOJICIICH.

4. OCHOBHBIE MOJXO/IbI K MATEMATHIECKOMY MOJICITUPOBAHHMIO.

Paznen Il. [IpocTteitmme craTucTuueckue v mapaMmeTpudeckue Mozaen. KoppensmuoHHbIi
aHanu3. J{MCIIEepCHOHHBIN aHAJIN3.

1. Mopenu OTeuecCTBEHHBIX W 3apyOeXHBIX aBTOPOB, IMpeIHA3HAYEHHBIC JUIS ONUCAHUS
3aKOHOMEPHOCTEH MPUPOIHBIX U COIIMAIIBHO-IKOHOMUYECKUX ITPOLIECCOB U SIBJICHUMN.

2. BO3MOHOCTH, JOCTOMHCTBA U HEJOCTATKU Ka)JI0T0 U3 Ha3BaHHBIX METOJIOB U TPAHUIIbI
WX IPUMEHUMOCTH.

3. IIpo6ieMbl BXOAHOM MH(POPMAIIUU MOJIENIEH.

4. CnyyaiiHble BEeITMYMHBI. 3aKOHBI pacpeIeJICHUs CITy4YalHbIX BEJIMUMH.

5. OCHOBHBIE YHUCJIOBBIE XapaKTEPUCTUKH, HCIOJIb3YyEMbIE B CTAaTUCTUYECKHX MOJIEIAX
(HavanmpHBIE, HEHTpPAJIbHBICE M CMEIIAaHHBIE MOMEHTHI). VX uHTepmperanuss U NPUMEHEHHUE st
aHanms3a.

6. CTaTUCTHUYECKHUE OLICHKU THUIOTE3 BUA YKOJIOTHUYECKUX MOJIEICH.

Paznen 1. TeopeTnueckue 3aKkOHOMEPHOCTH MOBEICHUS CITyYalHBIX BEIUYUH
1. CurmanbHbIif MaciTad

2. Meros HAaMMEHBIIUX KBAJIPATOB.

3. PerpeccuoHHbI€ IMHEHHBIE U HEIMHEHHbBIE MOJIEIH.

Paznen IV. AHanutndeckue pelieHns B MaTeMaTHUeCKUX MoJiesisiX. Pacimmpenne
BO3MO>KHOCTEH aHAJTUTUUECKUX MOJIENIEH.

1. IlocnenoBarenbHble yNpoueHUs AU(QepeHIHaNbHbIX YPAaBHEHUH C LENbI0 MOJIyYeHHS
MPOCTEHIINX AHAJUTHUUECKUX PEIIeHUN N7 ONMCAHMsI MPHUPOAHBIX IPOIECCOB M SIBJIEHUN Ha
IIPUMEpE NIEPEHOCA TPUMECEH.

2. @opmynupoBKa MPOCTEHIIMX OJHO- W JBYMEpHBIX 3ajad mnepeHoca u auddysun
npumecu. [IpuMep aHaTUTHYECKUX PELICHUM, ONMCHIBAIONINE N3MEHEHNs KOHLEHTPALUU IPUMECU
IIPU MOCTOSIHHBIX U IIEpEMEHHBIX K03 puienTax TypOyneHTHol nudpdysun.

3. BepoATHOCTHBIH TOAXOJ K ONHWCAHUIO MPUPOAHBIX IPOLIECCOB M  SIBICHUM.
TeopeTnueckre OCHOBBI METO/AA HAXOXKACHUS (PYHKIMN IUIOTHOCTU BEPOSATHOCTEN pacrpeaencHus
BXOJTHOM MH(OpMAaIuH.

Paznen V. Yucnennsie moenu. MeTOIbI HHTEPIIOISIIHH.

1. BO3MOXHOCTH peaiu3allii MOJETEH C MMOMOIIBI0 YUCIEHHBIX METOJIOB. Paznuune 3Tux
Mozeliel OT yclioBUi 3aMmbikaHusl. [locTaHOBKa HayalbHBIX M TPAHUYHBIX yCIOBUNA. BO3MOXKHOCTH,
JIOCTOMHCTBA M HEOCTATKH STHX MOJICIICH.

2. Meton cetok. HeoOX0AUMOCTh ammpOKCUMAIMH MPOU3BOJAHBIX KOHEYHO-Pa3HOCTHBIMH
aHajoramMmd. MeToasl TPEICTABICHUS MPOU3BOIAHBIX KOHEUYHO-PA3HOCTHBIMH  aHAJIOTAMU:
paznoxxenue B psaa Teisiopa, MoIMHOMHANbHAs anIpPOKCUMAIMs, MHTETPAIbHBIA METOMA, METOM
KOHTPOJIbHOTO 00bema. OmuOKH anmpoKCUMAIMH TMPOU3BOAHBIX KOHEYHO-PA3HOCTHBIMH CXEMaMH
"Brepen", "Hazan", HEHTPATbHBIMU PA3HOCTSIMU.

3. SIBHBIE U HESIBHbICE KOHEYHO-PA3HOCTHBIE CXEMbI, TPEUMYIIECTBA U HEIOCTATKU KaXI0i
Y3 HUX TIPU peain3aliu.

4. ANTOpUTMBI YUCIICHHBIX CXEM [IJIi YPaBHEHUM IMEpPEHOCA MPUMECEH U almpOoKCHUMAaIUs
TPaHUYHBIX YCIOBUH I MPOCTEHIINX CETOYHBIX 0OIACTEH.
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5. IlonmmHOMMANBHAA U ONITUMAJIbHAs HHTEPIOJISILUA.

Paznen VI. Metoas! onTuMu3anuy B MaTeMaTHYECKOM MOJIETMPOBAHUH.
1. Llenesble pyHkiuu. PopMyInpoBKa MaTeMaTHYECKOM 3a/1a4l ONTUMHU3AIUH.

Ornpenenenue rpaHui] 00bEKTa ONTUMHU3AIIH.

2. HpI/IMepH PEIICHUS OINITUMHU3ALMOHHBIX 3a1a4.

Paznen VII. [Ipumenenue teopuu rpadoB Ajs HOCTPOSHUSI MAaTEMAaTUYECKUX MOJIesiel B

OKOJOTHYCCKHUX HCCICIOBAHUAX.

1. Dnementsl Teopun rpados. CriocoOb! 3a1anus rpadoB. MaTpuiia CMEKHOCTH U
WHITUICHTHOCTH.
2. 3ajaum, pemaeMble ¢ TOMOIIBI0 TpadoB. Jlornyeckoe MOICTMPOBAHUE TUTIOTE3 PA3BUTHUS
HKOCHCTEM C HCIIOJIb30BaHNEM IpadoB.
3. Knaccudukamnuu (nepapxuueckasi, TAKCOHOMHUYECKas paceTHass TUXOTOMUYECKAs ) U UX
MPUMCHCHUE B DKOJIOTUYCCKUX 3a/1a9ax.

Paznen VIII. ®dakTopHblit aHanus.
1. OcHOBHBIE MOJIOKEHUS, METO/IbI, 33/1a41, CX€Ma BBIIIOJIHEHUS ()aKTOPHOI'O aHAIM3A.
2. Metoj rnaBHBIX KOMIOHEHT. [ 'eomerpuueckast unrepnperanus. PopmanbHast
uHTepnpetanusa. OOUMA alropuT™ U cozepkaTenabHas nHTepnperanus. BosmoxHocTu s
IIPOTHO3a U MOZACIIUPOBAHUS.

3. IIpumepsl penieHus 3a1a4 U HHTEPIIPETALUU Pe3yIbTaToB ¢ momoiisio MI'K.

Paznen IX. KnactepHsiit anamus.
1. OcnoBHas 3agada. OTimune ot kiaccudukanuii. Mepsl JUIs BBIIEIEHUS KIIaCTEPOB.
OcHoBHBIE 3Tanbl 00pa0OTKU JAHHBIX.
2. KimactepHbIii aHAIM3 C TOMOIIBIO TPUEMOB TAKCOHOMHYECKOTO aHAITN3a Ha IPUMeEpe

BpOIUIABCKOM TaKCOHOMUMU, JI€HIpo-nepeBa beppu, metona aenapuros, MI'K.

4.3.1. IlepeyeHb CEMHHAPCKHUX, IPAKTHYECKUX 3aHATHH H J1A00PaTOPHBIX padoT

Ne Ne paznena u HaumenoBanue ceMHHapoB, Tpynoemrocts OueHounbie ‘DOPMHPYGMHG*
/i TEMBI IPaKTUIECKUX M Ta00PaTOPHBIX paboT (1ac.) cpencTBa (‘;ZM?;ZGT’;H%
IOUCIUILIAHBI Bcero U3 Hux 8 P
(Monyis) 4acoB | MpaKkTU4eC
Kas
IIOJATOTOBK
a
1 2 3 4 5 6 7
B kommnbroTepHOM Kiacce — OnK-1/
Paznean | UJIK, ;
00ydeHue BbIOOPY JaHHBIX O] HKonk-11;
Temsr 1,2,3. 3a/1auyu MOJIEJIMPOBAHUS, OIIK-2 /
1 co3maHus 0a3el JaHHBIX, IIOMCKA 2/ Pacuernaz
Paznen 2. A ’ pabota N Konk-2.2;
JIAHHBIX JIJIS1 MOJIETUPOBAHUS
Tema 1, 3. MPUPOIHBIX MPOIIECCOB U OITIK-
SIBJICHUI 3/NKonk-33-
B xomnproTEpHOM Ki1acce —
Paznean 11 cTaThcTh4ecKkas oopadoTka
2 4/2 Pacuernas
JTAHHBIX. AHAJIU3 YUCIIOBBIX
Tema 4,5, 6 pabora
XapaKTEPUCTHUK MPOIIECCOB U
SIBJICHUH OKPYXKAIOLEH CPENbl.
3 | Pasgen 111 B KOMIIEIOTEPHOM KJ1acce — 5/2 PacueTHas OIK-1/
00paboTka HHPOPMALIUH JUIS pabota
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Temal, 2,3 MOJTYYECHUSI TEOPETUUECKUX NKonk-1.1;
3aKOHOMEPHOCTEN MOBEACHHUS OIIK-2 /
XapaKTePUCTHK MPOIIECCOB U :
patiep Polte WK o2z
SIBIICHUW OKPY>KAOIIEH CPEJIbI.
OIIK-
3/MAKonk-3.3-
B xoMmnbroTepHOM Kiacce —
00paboTka nHopmaIuu aJis
MOJIYYCHUS PA3TMYHBIX MOJICIICH
MHTEPIIONSIIINY XapaKTEPUCTHK
Pa3znen V. MIPUPOJIHBIX MTPOLIECCOB U
4 o 4/2 Pacyernas
SIBJICHUH, TIOCTPOCHUS
Tema 4,5 . pabora
W30JIMHCHHBIX KapT
XapaKTePUCTHK, MPUMEHEHUS
WH()OPMAIIMOHHBIX TEXHOJIOTUH
JUTSL BU3yaJu3alluu U
WHTEPIPETAIIMH PE3YJIbTATOB.
B KOMITbIOTEpHOM KJ1acce — OIIK-1/
Paznea VIII. | pemenne 3a1aun norcka cBssen UK o1 1
00JILIITIOTO HAOOpa XapaKTEPUCTUK
Tema 2, 3. pa Xapaxtep OIK-2/
5. MPOLECCOB U SABJICHUU 2/2 Pacuernas
Pasznea I X. OKpY’Karolllel Cpebl ¢ pabora W/Konk-22;
Tema 2 ucnoJibzoBanneM MI'K. OIIK-
ma 2.
Briienenue kinactepoB ¢ 3/MTKomi3.

ucnois3oBanneM MI'K.

4.3.2. llepevyeHb TeM (BOMPOCOB), BLIHOCHMbIX HA CAMOCTOSITE/IbHOE U3yUYeHHe CTYIeHTaMH B
paMmkax camocrositeqbHOi padorsl (CPC)

n/m Tema 3ananue dopmupyemast NAK
KOMMETECHIIHS
VYcrTHOE (BHEAyIUTOPHOE)
YCBOEHUE TOHATUS O OOIBIINX NKonk-1.1;
1 Pasyen | JIAHHBIX, UX UCIIOIB30BAHNH. OHNK-1; ONIK- | NIKonk-22;
Tema 2 Kpartkuii mucbMeHHBbIiH 0030p, 2; OIIK-3 NIKonk-33.
TIpe3CHTAIIHS.
becena B ayauropun.
VYcrTHOE (BHEAYTUTOPHOE)
YCBOEHHUE BO3MOKHOCTEN MOJIENEH, NJKonk-1.1;
2 Pasnen I MX PA3HOBUIHOCTEH, JOCTOMHCTB OIK-1; OIIK- | N TKonk-2.2;
Tema 1 HenocTaTKkoB. Kpatkuit 2; OIIK-3 N1Konk-33.
MMUCHbMEHHBINA 0030, TPE3CHTAIIHS.
becena B ayauropun.
Brimmonraenme 3agaHus B BUIC NKonk-1.1:
3 Paznen Il KOHTPOJILHON PaboTHI C ONK-1; OIIK- | UKonk-2.2:
Tema 1 TIOCNIE/YIOLIeH MPOBEPKOIL 2; OIK-3 N/IKonk-33.
mpenoaBaTesieM
Brinonnenue 3agaHus B BUIE NKomk-1.1:
4 Paznen 111 KOHTPOJILHON PaboTHI C OIIK-1; OIK- | U]IKonxk.2.2:
Tema 2 MOCIEAYIOLIEN MPOBEPKOM 2: OIIK-3 UJIKonk-33.
MperoiaBaTesieM
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Paznmen I
Tema 3

Brimonnenue 3a1anus B BUae
KOHTPOJILHON paboTHI C
MOCTEAYIOLIEH MPOBEPKOI
IpenojaBaTesieM

OIIK-1; OIIK-
2; OIIK-3

NKonk-1.1:
NKonk-2.2;
NKonk-33.

Pazgen IV

Tema 1

CaMocTosiTenbHast IOATOTOBKA,
JOMAITHSsl paboTa ¢ INTepaTypoi o
npuMeHeHnn TudQepeHITnaTbHBIX
YpaBHEHUS JUISI OTTUCAHHUS
nepenoca npumecei. Kparkuit
MMCBMEHHBIH 0030p.
CobecenoBanue BeeT
HA3HAYCHHBIN CTYJICHT B
MIPUCYTCTBUU MPEIOIaBaTeNs

OIIK-1; OIIK-
2: OIIK-3

NKonk-1.1;
NKonk-2.2:
NKonk-33.

Paznen IV
Tema 2

CamocrosTelbHas IOAr0TOBKA,
JIOMaIITHssL padoTa ¢ IuTeparypoit
00 aHAIUTUYECKUX METOIaX
pereHuit quddepeHInaTbHbIX
ypaBHeHUI. KpaTkuil TMCbMEHHBII
0030p. CobecenoBaHue BEACT
HA3HAYCHHBIN CTYJICHT B
MIPUCYTCTBUH MPENOJIaBATENS.

OIIK-1; OIIK-
2; OIIK-3

NKonk-1.1;
NKonk-2.2;
NKonk-3.3.

Paznen IV

Tema 3

CamocrosTelbHas IOAr0TOBKA,
JOMaIIHss paboTa ¢ IUTepaTypoit o
BO3MOXHOCTAX BCpOfITHI)IX
MoJIeJIeH JIJIsl peleHUsI
9KOJIOTHYECKHX 3a1ad. KpaTkuii
MMCBMEHHBIIH 0030p.
CobecenoBanue BeIeT
Ha3HAYEHHBIN CTYJCHT B
NPUCYTCTBUU NPENOAABATEN.

OIIK-1; OIIK-
2; OIIK-3

NKonk-1.1;
NKonk-2.2;
NJKonk-33.

Pasnen V
Tema 1

CamMocTosTelbHas MOAr0TOBKA,
JOMaITHss paboTa ¢ IUTepaTypoit o
HAYAJILHBIX ¥ TPAHHYHBIX YCIOBHSIX
IIpY pelieHnn ypaBHeHui. Kpatkuii

MMCEMEHHBIIH 0030p.
CobecenoBaHue BEIET
Ha3HAYEHHBIN CTYJCHT B
MIPUCYTCTBUH NPENOJIaBaATENs.

OIIK-1; OIIK-
2: OIIK-3

NKonk-1.1;
NKonk-2.2;
NJKonk-33.
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Paznen V
Tema 4

CaMocTosTenbHast HOATr0TOBKA,
JIOMAIIHsAS paboTa ¢ IUTepaTypon
00 anmpoKCUMAIIMOHHBIX CXEeMax

IIpH pelieHnn ypaBHeHui. Kpatkuii
MMUCHbMEHHBINA 0030D.
CobecenoBanue BeieT
Ha3HA4YCHHBIN CTY/ICHT B
IIPUCYTCTBUH NIPENOIABATEIS.

OIIK-1; OIIK-
2; OIIK-3

NKonk-1.1:
NKonk-2.2;
NJKonk-33.
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Pasnen V
Tema 5

CamocTosiTenbHast MOATOTOBKA,
JIOMAITHSISL paboTa ¢ IuTepaTypoi
10 METOly ONTUMAJILHOM
nHTepnomsiuuu. Kpatknii
MUCbMEHHBIN 0030p. BrinmonHeHne
3a/IaHMs B BUJI€ KOHTPOJIBHOM

OIIK-1; OIIK-
2; OIIK-3

NKonk-1.1;
NKonk-2.2:
NKonk-3.3.
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paboTHI C OCIEaYIOIICH
MIPOBEPKOI MPEMNO/1aBaTEIICM.

YcTHOE (BHEAYTUTOPHOE)

YCBOEHHE BO3MOKHOCTEH NKonk-1.1;
12 Paznen VI ONTUMM3ALMOHHBIX MOJelell, ux ONK-1; ONIK- | NIKonk-22;
Tema 1 pazHoBuaHOCTeH. KpaTkuii 2; OIIK-3 N1Konk-33.
MHCbMEHHBIN 0030p.
becena B aynuropuu.
YcTHOE (BHEAYTUTOPHOE)
YCBOEHHE BO3MOKHOCTEN } WK omk-11:
13 Pasznen VI OINTHMHU3AI[MOHHBIX MOJIEIICH, OIIK-1; ONK- | U/IKonk.22.
Tena 2 MPUMEPBI PELICHUS IKOTIOTHIECKHX 2: OIIK-3 WK omk.33
3aaa4. KpaTkuii mUCbMEHHBIH
0030p.
becena B ay U TOpHH.
VYcrHOe (BHEAyIUTOPHOE)
YCBOCHHUE 3aITUCH MATPHIL N Konk-1.1;
14 Pasnen VI emesxuocty i narmaentaocty i | OMK-1; OIK- | VTKonk-2.2;
Tema 1 pasnuuHbIX rpadoB. KpaTkuii 2; OIIK-3 N Konk-33.
MMMCEMEHHBINA 0030p, MPE3eHTAITHS.
becena B ayAuTOpHH.
VYcrHOe (BHEAyIUTOPHOE)
YCBOCHHE 3a]1aul pacKkpacku rpada N Konk-1.1;
15 Paznen VI Y IPUMEHEHHUS 1JIs PEIEHUs OIIK-1; ONK- | M]IKonk-2.2;
Tema 2 9KOJIOTMUYECKHX 3ana4d. Kparkuit 2; OIIK-3 N1Konk-33.
MMCbMEHHBINA 0030D.
becena B ayauropun
VYcrTHOE (BHEAyIUTOPHOE)
YCBOEHWE BHIOB KJIaCCU(DUKALIHA, NKonk-1.1;
16 Paznen VI YX Pa3HOBUIHOCTEN M OTJIMYMIA. OIIK-1; ONK- | MIKonk-2.2;
Tema 3 Kpatkuii mucbMeHHBblIH 0030p, 2; OIIK-3 N1Konk-33.
npe3eHTaIHs.
becena B ayauropun
VYcrTHOE (BHEAyIUTOPHOE)
YCBOEHHE OCHOBHOM CXEMBI NKonk-1.1;
17 Paznen VI daxroproro ananusa. Kparkuii OIIK-1; ONK- | M]IKonk-2.2;
Tema 1 MUCbMEHHBIN 0030p. 2; OIIK-3 N/1Konk-33
Crnaercs Ha IPOBEPKY
pEenoaaBaTelio.
VYcrTHOE (BHEAYTUTOPHOE)
YCBOEHHE COJIEPIKATETLHON NKonk-1.1;
18 Paznen VI MHTEPIPETAIUH PE3YIILTATOB OIIK-1; ONK- | MIKonk-2.2;
Tema 2 anasmsza MI'K. Kpatkuit 2; OIIK-3 N1Konk-33.
MMMUCbMEHHBINA 0030D.
becena B ayauTopuH.
VYcTHOE (BHEAYTUTOPHOE)
ycBoeHue BozmoxkHocteit MK u NKonk-1.1;
19 Paznen VIl npumepos pemenns saxad ganasiv | OTK-15 OHK- | W/TKonkc-2.2;
Tema 3 MeToioM. KpaTkuii muchMeHHBIH 2: OIIK-3 U1K onk-33.
0030p, Mpe3eHTaIusl.
becena B aynuropuun
20 Pasznen IX VYcrHoe (BHEAyIUTOPHOE) OIIK-1; OIIK- | UIKomx-1.1:
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Tema 1 YCBOCHHE MEP IJIsI BbIACICHUS 2; OIIK-3 NKonk-2.2:
KiactepoB. KpaTkuii NMCbMEHHbIN NJIKonk-33.
0030p.
Crnaercs Ha IPOBEPKY
MIPENOo/IaBaTEINo.

VYcrHOe (BHEAyIUTOPHOE)
YCBOEHHE MTPUEMOB

TAKCOHOMMYECKOTO aHAIN3a Ha WK omicr 1
Pasnen IX TIpEMepe BPOIUIABCKOi ONK-1; ONK- | UTKonk.o2.
21 TaKCOHOMMH, JIEHPO-/epeBa '

Tema 2 2; OIIK-3 NIKonk-33.

beppu, MeTona 1eHAPUTOB.
Kpatkuii mucbMeHHBbIiH 0030p.
Crhaetcs Ha IPOBEPKY
IIPENoAaBaTeIo.

4.4. MeTonnyeckne YKa3aHHUs M0 OPraHU3AIUN CAMOCTOSTEIbHOI Pa00ThI CTY/IEHTOB

Mertoanyeckne yka3aHHs 1O OPTraHU3allMM CaMOCTOSTEIBHOW pPabOThI, C MOAPOOHBIM
OMHMCAaHUEM KaXIOro 3ajaHusi, npeiacraBieHHoro B Tadmune 4.3.2, pasmemensl B OUOC mo
COOTBETCTBYIOIICH IUCIMIUIMHE «MareMaTH4ecKhue METOJbl U MOJICNIM B 3aJladyax OKPYXKAroIleH
cpenbi». Kon nocrymna: 4vmeft.

V. YYHEBHO-METOANYECKOE U TH®OOPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIJIMHBI (MOAYJISA)

a) mepevyeHb JIUTEPaTypbl

OcHoBHas:

1. ApryuunneBa, Amna BsuecnaBoBHa. MaremaTuueckoe MOJEIMpPOBAHUE B 3aJadyax
oxpaHbl okpyxkatomiel coenpl [Teker] : yued. mocobue / A. B. Apryunnnena, B.K. Apryunnues ;
Wpkyrckuii roc. yH-T. - Upkyrck : U3a-Bo UT'Y, 2015. - 133 c.; 20 cm. - bubmmorp.: ¢. 110. - ISBN
978-5-9624-1260-3 (44 5k3.)+

2. ApryuunineBa, Amra BsdeciaBoBHa. MeTOnbl CTaTUCTHUECKOW OOpabOTKM W aHaIM3a
rujpomMeTeoposiornueckux Habmogenuit [Tekcr] : yueb. mocobue / A. B. ApryunHuesa ;
Wpkyrckuii roc. yH-T. - UpkyTck : M3a-Bo UI'Y, 2007. - 106 c.; 20 cm. - bubmuorp.: ¢. 102-105. -
ISBN 978-5-9624-0165-2 (44 >k3.)+

3. ApryunnueB, Banepuiti  KympusHoBMu.  MaremaTHuecKkoe  MOJEIHPOBAHUE
MPOCTPAHCTBEHHOT'O DPACHpEeNeHHs] 3arps3HsOIMX BeEIIeCTB B arMocdepe H ruapocdepe
Monronuu [DnekTpoHHBIA pecype] : HayuHoe uznanue / B. K. Apryumnnes. - OBK. - Upkyrck :
Wzn-so UI'Y, 2014. - Pexum nocryna: U3 "bubaunorex". - Heorpanuu. goctyn. - ISBN 978-5-
9624-1093-7+

JlonmosiHUTEIbHAS:

1. KOpoBuu, Bukrop MWocudouu. MaremaTuueckue MOJAEIM €CTECTBEHHBIX HayK
[DnexTponnsiit pecype] / B. WU. IOgouu. - Mocksa : Jlaws, 2011. - 335 c. : un. ; 21 cm. -
(YueOHuKM JUIs By30B : CHelMajibHas JuTepatypa). - Pexxum noctyna: DBC "H3narenbcTBo
"Jlaup". - Heorpanwy. poctyt. - bubdmuorp.: ¢. 327-329. - ISBN 978-5-8114-1118-4+

2. Haan, B. 1. MaTtemarnueckne MOJIEIN U YUCIIEHHBIE METO/IBI B 3a/1a4aX 3KOJOTHYECKOIO
MoHutopura atmocdepnl [Texct] : [moHorpadwus] / B. U. Haan, U. O. Haau. - Mocksa :
OU3SMATIIAT, 2010. - 330 c. ; Her. - Pexxum nocryna: 9bC "Pykont". - Heorpanuu. gocrym. -
ISBN 978-5-9221-1160-7+

0) 0a3bI JaHHBIX, HH(POPMANUMOHHO-CIIPABOYHbIE M MOMCKOBbIE CHCTEMbI

1. https://integral.ru — rpynmna xomnauuii «HTerpam»
2. https://forum.integral.ru/index.php - dopym ms sxosoros «MuTerpan»
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https://integral.ru/
https://forum.integral.ru/index.php

3. http://wiki.integral.ru/index.php/baza 3nanuii @upmbsl MuTerpan - 6a3za 3HaHUi GupmbI
HNurerpan

4. http://wiki.integral.ru/index.php/Kareropus:IIporpammubie_Tepmuabl — TepMuHBl U
OIpEeJIeNICHNS], IPUCYTCTBYIOLINE B TIPOrpaMMax CeprH « KOOI
5 https://eco-

c.ru/public/emission/YIIP3A%20«3K0%20uentp».%20PykoBoactB0%20nons30Barens.pdf —
PyxoBonctBo nons3oBarens YIIP3A «9KO uentp»

6. https://integral.ru/Integral/userguides/ecoMaster_manual.pdf - PykoBocTBO
I10JIb30BATENs cepuu nporpamm «xoMacrep»

7. https://rp5.ru/
8. http://www.pogodaiklimat.ru/

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHbI (MOAYJIS)
6.1. YueOHo-1200paTOopHOE 000py10BaHuE:
JIeK1MOHHBIE 3aHATHS IPOXOAT B ayAUTOPHH Ha 30 MOCAIOYHBIX MECT C MYJIbTUMEIHHHBIM
o0opynoBaHuEM U y4eOHOI MeOenbo.
[TpakTHdeckne 3aHATHS, TPEOYIONUE HCIIOJIB30BAHUE TIEPCOHAIBHBIX KOMIIBIOTEPOB
MPOXO/IAT B KOMITBIOTEPHOM KJlacce Ha 14 mocaoyHbIX MECT.
6.2. [IporpamMHoe obecrieyeHnue:

— Libreoffice (exeroano oonosnsemoe [10). YcinoBus ~ ucnoiab30BaHUS o CCBLIKE:
http://www.libreoffice.org/about-us/licenses/ (6eccpouno).

—  OC «Anwst Ob6pazoBanuey. JIumensus Ne AAO.0323.00 ot 01.05.2023 (3 roxa).

— GIS QGIS (exeromno oOHoBisemoe [I0O). VYcnoBus HCMONB30BaHUSA IO CCHUIKE:
https://qgis.org/ru/site/ (6eccpodHo).

— Kaspersky Endpoint Security qyia 6usneca - Crangaptaeiii Russian Edition (o6HOBIsIEMOE
[10) JInenzus Ne 1B08-211201-040133-810-136 ot 12.01.2021 (2 rona).

— 7zip (exeroano obHoBisieMoe I10). YcioBus MCMOab30BaHUs O cchuike: https://www.7-
zip.org/license.txt (6eccpouno).

— Adobe Reader DC 2019.008.20071 (exxerogno oOuoBiasiemoe [10). VYcnoBus
UCTIOJTb30BaHUS o CCBUIKE:
https://wwwimages2.adobe.com/www.adobe.com/content/dam/acom/en/legal/licenses-
terms/pdf/PlatformClients PC_ WWEULA-en_US-20150407_1357.pdf (6eccpouno).

— Google Chrome (exxeromuao obuoBmsiemoe I10). YcioBus HCMOIB30BAHHMS O CCBHIIKE:
https://www.google.ru/chrome/browser/privacy/eula_text.html (6eccpouno).

— Mozilla Firefox (exxerogno o6nonsiemoe I10). YcnoBus HCHONIB30BaHUS IO CCBHUIKE:
https://www.mozilla.org/ru/about/legal/terms/firefox/ (6eccpouno).

— AST-Test plus 75. Jlunienzuonusiid gorosop JI-129-21 ot 01.05.2021 (3 roxa).
—  «Antunnaruar.BY3». Homep munenszum: Ne5789/347/22 ot 30.12.2022 ot 30.12.2022 (1
ronm)

—  GIMP 2.8.18 (exxerogno oonoBnsiemoe [10).  VcrmoBuss  UCHONB30BaHUST MO CCHUIKE:
https://www.gimp.org/about/ COPYING (6eccpodHo).

— Inkscape 0.92 (exeromno oOHoBisiemoe I[10). YcnoBus HCHOIB30BaHUS MO CCBUIKE:
https://inkscape.org/en/about/license/ (IIporpamma pacnpocrtpansiercs Ha ycioBusx GNU
General Public License.) (6eccpodno).

— Cucrema aBromatuzanuu 6ubmuorek UPBUC64 (exxeromno ooHoBmsiemoe [10). JoroBop
noapsina 04-040-12 ot 21.09.2012 JTunien3usaNe670/1 ot 16.12.2015 (6eccpouno).

— 2GIS (exeromno oOHoBmsiemoe [10). VYcioBus  HCHONB30BaHHUS 1O  CCHIIKE:
http://law.2gis.ru/licensing-agreement/ (6eccpo4Ho).

— Mapinfo Professional 16.  Jlunen3uonnsiii ceprupuxar S/N MINWRS150001065 ot
12.01.2017 (6eccpouHo).
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http://wiki.integral.ru/index.php/База_знаний_Фирмы_Интеграл
http://wiki.integral.ru/index.php/Категория:Программные_термины
https://eco-c.ru/public/emission/УПРЗА
https://eco-c.ru/public/emission/УПРЗА
https://integral.ru/Integral/userguides/ecoMaster_manual.pdf
https://rp5.ru/
http://www.pogodaiklimat.ru/
http://www.libreoffice.org/about-us/licenses/
https://www.7-zip.org/license.txt
https://www.7-zip.org/license.txt
https://wwwimages2.adobe.com/www.adobe.com/content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients_PC_WWEULA-en_US-20150407_1357.pdf
https://wwwimages2.adobe.com/www.adobe.com/content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients_PC_WWEULA-en_US-20150407_1357.pdf
https://www.google.ru/chrome/browser/privacy/eula_text.html
https://www.mozilla.org/ru/about/legal/terms/firefox/
https://www.gimp.org/about/COPYING
http://law.2gis.ru/licensing-agreement/

6.3. TexHnuyeckue U 31eKTPOHHbIE CPEACTBA:

VYueOHbIi MaTepuan Mojaercs C MCIOJIb30BAaHUEM COBPEMEHHBIX CPEICTB BHU3yalU3allud C
MPUMEHEHHEM MYJIbTUMETUIHOTO 000PY/I0BaHHS.

[TepcoHanbHble KOMIIBIOTEPHI JJIs1 BBIITOJHEHHSI IPAKTUYECKUX M CAMOCTOATENbHBIX padoT.

[To xaxmoil Teme MUCHMIUIMHBI MMOATOTOBIEHBI MPE3CHTALNHU, Pa3MEIICHHBIE B OTKPHITOM
noctyne B OUOC.

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'MU

[IpenogaBanyie  AUCUMIUIMHBL ~ BEAETCA C  NPUMEHEHHEM  CIEIYIOIIMX  BHUJOB
00pa3oBaTeNbHbIX TEXHOJIOTUI:

NudopmanuoHHble TEXHOJOTHHM: MHCIOIb30BAHUE JJIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB IpH MOJArOTOBKE K 3aHATHSM, 3aHATHS CONPOBOXKIAIOTCS MYJIbTUMEIUMHBIMU
[pe3eHTALMSIMU, IPOCMOTPOM POJIMKOB IO IPOXOJUMBIM TEMaM.

IIpoekTHasi TEXHOJIOTHSI: OpraHM3alUs CaMOCTOSTENBHOW pPabOThl CTYAEHTOB, KOTIJa
o0y4eHHEe MPOUCXOIUT B TPOILECCEe NEATEILHOCTH, HANPAaBICHHONW Ha pa3pelieHue MpoOieMBbl,
BO3HUKIIEH B X0J1€ U3yUEHHUS TEMbI

IIpoGiemHoe  oOyuyeHue:  CTUMYJIMPOBAHHME  CTYIEHTOB K  CaMOCTOSATEIBHOMY
NpUOOPETEHUI0 3HAHUM, HEOOXOAMMBIX [yl PELICHUS KOHKPETHOH HpoOJeMbl, €ro 3J1eMEeHTbI
HCIOJIb3YIOTCA B XOJI€ 3aHATHIA.

KoHTekcTHOE 00y4yeHHMe: MOTHBALMs CTYJACHTOB K YCBOGHHUIO 3HAHWUN IyT€M BBISBIICHUS
CBSI3€M MEX/1y KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM;

OOyyeHue Ha OCHOBEe ONBITA: AaKTUBM3ALUs I103HABATEIBHOW JEATEIBHOCTH CTYIEHTa
MIPOBOJIUTCS 32 CUET aCCOIMALUU U COOCTBEHHOTO OTIBITA.

OOy4yeHue KPHUTHYECKOMY MBIILICHHIO: IIOCTPOCHUE 3aHATHS 10 ONPEICICHHOMY
QITOPUTMY — IIOCIIEJIOBATEIbHO, B COOTBETCTBHM C TpeMs (azaMu: BBI30B, OCMBICICHHE U
peduekcus. Llenp nanHON 00pa3zoBaTelbHON TEXHOJIOTHM — Pa3BUTHE MBICIUTEIBHBIX HABBIKOB
oOyuaromuxcsi, HeOOXOJUMBIX HE TOJBKO NMPHU M3YyYEHUH Y4E€OHBIX MPEIMETOB, HO U B OOBIYHOMN
KHU3HH, U B TPOPECCHOHATBHON MAEATeNbHOCTH (YMEHHE NPUHUMATh B3BEIIEHHBIC DPELICHMS,
paboTtath ¢ uHpOpMaLUen u ap.).

CranumonHoe  oOy4yeHHMe:  OpraHM3alus  LEJICHANIPaBICHHOM W INIAHOMEPHOMU
CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB Ha 3aHATUM B MUHU-TPYIIaxX B LeNsAX Oosiee 3PpPeKTUBHOTO
YCBOCHMsI MPOXOAMMOr0 MaTepHuala, KOorja KakJaas IpyImna BbIOMpaeT CBOK 00pa3oBaTelbHYIO
TPAeKTOPHIO, U CTY/ICHTHI CaMU OLIEHUBAIOT CBOIO paboTy.

HaumeHoBaHUMe TeM 3aHATHI ¢ HCIIOJb30BAHUEM AKTHUBHBIX (DOPM 00yUeHUS:

®dopma / MeTtoasl
No Tema 3ansaTHs Bun 3anstus p ! Kon-Bo vacoB
WHTEPAKTUBHOTO O0YYCHHUS
Baenenue.
OcHoBHbIE 337241
Nudopmannonnsie
1 MOJICIIUPOBAHUS B Jlexmmst 4
TEXHOJIOTUH
9KOJIOTO-TeoTpaduIecKux
MCCJICIOBAHMSIX
[Tpocreitmue 8/1
CTaTUCTUYECKUE U
Nudopmannonnsie
2 | mapaMeTpuYecKue MOJCIH. Jlexuus
o TEXHOJIOTUH
Koppensaunonnsiii aHamms.
JlucniepCMOHHBIN aHaIM3.
Teoperuueckue 6/1
3aKOHOMEPHOCTH HNudopmannonnsie
3 pHOCT Jlexums (bopwar
MOBEJICHUS CITy4alHbIX TEXHOJIOTUH
BEJINYUH
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AHAITMTHYECKUE PEIICHUS 4/1
B MaTeMaTHYECKUX
HNudopmannonnbie
4 Mojensx. Pacimmpenue Jlekusa
N TEXHOJIOTHH
BO3MOKHOCTEH
aHAJINTUYECKUX MOJEIIEH.
5 YucneHable MOJIENH. Texuus Nudopmannonnbie 4/1
MeTo1pl HHTEPIOJISIINH. TEXHOJIOTHH
Mertoasl OIITUMHU3ALIUT B 2/1
HNudopmannonnbie
6 MaTEMaTHYECKOM Jlexuust
TEXHOJIOTUH
MOJICJIMPOBAHUMU.
[TpuMeneHue TeOpHH 2/1
rpadoB 111 HOCTPOEHUS
pacdos A p . WNudopmannonnsie
7 MaTEMAaTHYECKUX MOJEIEH Jlexus
TEXHOJIOTUH
B DKOJIOTHYECKHX
HCCIIETOBAHUSIX.
daxkTopHbBIN aHAIIN3. Nuadopmanmuonnsie 2/1
8 P Jlexuus (bop
TEXHOJIOTUH
KnacrepHusiii ananns. Nuadopmanmuonnsie 2/1
9 p Jlexuus (bop
TEXHOJIOTUH
Hroro yacos 34/8

VII1.OOEHOYHBIE MATEPHAJIBI JUIA TEKYIIET'O KOHTPOJIA K
IMPOMEXYTOYHOU ATTECTALIUA

8.1 Ouenounnie matepuajbl (OM):

OueHoqule mamepualiibl ON151 6XOOHO20 KOHmpoJisi — HE IPCAYCMOTPCHBI.

OueHoqule mamepuailbl mexKyuieco KOHmpoJisi

Tema wm paznen IToka3arens Kpurepuit ouenuBanusa | @opmupyemsie

JUCLHUTIITUHBI KOMIIETEHIINH U

WHUKATOPBI
OcHoOBHBIE 337241 3HaeT QyHKIIUU Bnaneer marepuanom OIIK-1/
MOJICJIUPOBAHUS B MaTeMaTUYeCKUX MOJENEH B JTAHHOT'O pa3jena. NKonk-1.1;
9KOJIOTO- 3a/1auax JUarHOCTUKHU U 3HaeT OTBETHI HA OIK-2/
reorpauuecKux MPOTHO3a; MPOOIEMBI KOHTpoJibHbIE Bonpochl. |  MKonk-2.2;
HCCIIEIOBAHUAX UCXOJHOU nH(pOpMaluy; Beimonaun OIIK-
TOYHOCTh MaT€MATHUECKUX MPaKTUYECKYIO U 3MIKomnk-3.3-
MO/IeJIe; OCHOBHBIE TOIX0/IbI CaMOCTOSITEIIbHYIO
K MaTeMaTH4eCKOMY paboTy c OLIEHKOH He
MoienrpoBaHuio. [Ipobiemsl HIXKeE
3aMbIKaHUS. «yZOBJIETBOPUTEIHHO.

[Tpocreiimue 3HaeT Moaenu Bnaneer matepuanom OIIK-1/
CTaTUCTUYECKUE U OTEUECTBEHHBIX U JTAHHOTO pa3jena. NKomnk-1.1;
IapaMeTpU4YECKUe 3apyOeKHBIX aBTOPOB, 3HaeT OTBETHI Ha OIIK-2 /

MOJICIIN. npeaHa3HauYeHHbIE IS KOHTpoJibHbIE Bonpochl. | MKonk-2.2;
Koppensaunonnsrit OIIMCAaHMSA PACIPOCTPAHEHUE Beimonaun OIIK-
aHaJIns. npuMeceid B BO3yXe, MPaKTUYECKYIO U 3/MIKonk-3.3.
JlucniepcuOHHBII BOJIOEMAaX U BOJOTOKAaX: CaMOCTOATEIIbHYIO
aHaJu3. CTaHJapTHbIE METOAMKH, paboTy c OLIEHKOH He
pekomenioBanHbie ['OCT; HIDKE

18




Tema unu pazaen
JOUCIHUITIINHBI

ITokazarenn

Kputepuit onenuBanust

dopmupyemble
KOMIICTCHIINU U
WHUKATOPBI

METO/1 paclio3HaBaHUs
00pa30B (aHAIOTHIT), METO]]
Pa3IOXKEHHS 110
€CTECTBCHHBIM
OpPTOTOHAJILHBIM
COCTaBIISIOLIAM, METOI
MOTEHLHATIOB, METOT
0000IIEHHBIX [TOKA3aTEIIEH.
Bo3M0KHOCTH, JOCTOMHCTBA
M HEIOCTATKU Ka)KJI0ro U3
Ha3BaHHBIX METOJOB U
TPaHUIBI UX TIPUMEHUMOCTH.
[TpoGaemMbl BXOIHOM
uH(pOopMaIu MOIEIIEH.
OCHOBHBIE YHCJIOBBIE
XapaKTePUCTHUKH,
HCIOJIb3yEMbIC B
CTAaTHCTHYECKUX MOJIEIISIX
(HavasbHBIE, IICHTPAJILHBIE
CMEILIaHHbIE MOMEHTBHI).
CraTucTHYeCcKue OICHKU
TUIIOTE3 BHJIa DKOJIOTHYECKHX
MOJIeJICH.

«YOOBJICTBOPUTECIIBEHO)).

Teopetnueckne
3aKOHOMEPHOCTHU
IIOBCACHUS
CIIy4alHbIX BEJINYUH

YwMmeer paborath ¢
CHI'MaJIbHBIM MAacIITa00OM.
3HaeT MeTo] HauMEHBIITNUX

KBaJparToB. PerpecconHbIe
JIMHEWHBIE U HeTMHESHHBIE
MHOT'OMEPHBIE CBSI3H.

Bnaneer maTepuanom
JTAHHOTO pa3jena.
3HaeT OTBETHI HA

KOHTPOJIbHBIE BOIIPOCHI.
Brimosanin
MPAaKTUYECKYIO U
CaMOCTOSITEIILHYIO
paboTy ¢ OLIEHKOH He
HIKE
«yJIOBJICTBOPUTEIBLHOY.

OIIK-1/
NIKonk-1.1;
OIIK-2 /
NIKonk-2.2;
OIIK-
3/MKonk-33.

AHanutuyeckue
pelieHus B
MaTeMaTUIeCKHX
MOJICIIAX.
Pacmmmpenue
BO3MOXKHOCTE
aHAJTUTHYECKUX
MoJeTeH.

YMeeT ocylecTBIsATh
[IOCJIEI0BATEIbHBIE
YIPOLIEHUS
nudhepeHIaITbLHOTO
YpaBHEHHUS [IEPEHOCA C LIETbI0
MOJTYYEHUS TPOCTEUILINX
AHAITMTUYECKUX PEIICHUHN.
CrniocobeH ¢popmMynupoBaTh
MPOCTEUIIINE OJTHO- U
JIBYMEPHBIX 3a/1au NIEpeHoca.
3HaeT NpuMepbl
AHAJIMTUYECKUX PELICHUH,
ONMMCHIBAIOLIUX U3MEHEHHUS
KOHILIEHTPAIlUU TPUMECH.
YMeeT npuMeHsITh

BEPOATHOCTHBIN NOAXOJ K

Bnaneer maTepuanom
JTAHHOTO pa3jena.
3HaeT OTBETHI HA

KOHTPOJIbHBIE BOIIPOCHI.

OIIK-1/
NIKonk-1.1;
OIIK-2 /
NIKonk-2.2;
OIIK-
3/MKonk-33.
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Tema unu pazaen
JOUCIHUITIINHBI

ITokazarenn

Kputepuit onenuBanust

dopmupyemble
KOMIICTCHIINU U
WHUKATOPBI

OTIMCaHUIO MPUPOTHBIX
MPOLIECCOB U ABJICHUM. 3HAET
TEOPETUYECKHE OCHOBBI
METO/1a HaX 0K ACHUS
GYHKIMHA TTTIOTHOCTH
BEPOSITHOCTEN pacrpeiesieHus

BXOJAHOU MH(OpMAITUH.

YuclieHHbIE MOJIEIIH.

MeTtonasl
WHTEPIOJISALINH.

3HaeT BO3MOXXHOCTH
peanu3auny MOJENEH ¢
MIOMOUIbIO YHCIECHHBIX
MeToa0B. Paznuune sTux
MOJIETIEN OT yCIIOBUH
3amblkaHus. [loctaHoBKa
HaYaJIbHBIX U TPAHUYHBIX
ycnoBuid. Bo3MoxxHOCTH,
JIOCTOMHCTBA U HEJJOCTATKU
9TUX MOJejIeil. 3HaeT
annpoKCUMaluu
MIPOU3BOJHBIX KOHEYHO-
Pa3HOCTHBIMH aHAJIOTAMHU.
Mertoasl IpeACcTaBIECHUS
MIPOU3BOJIHBIX KOHEYHO-
Pa3HOCTHBIMHU aHAJIOTAMU:
pasnoxenue B psag Tenmnopa,
MOJIMHOMHMAJIbHAS
anmnpoKCcUMaIus,
MHTETPAJIbHBIA METO/1, METOJ
KOHTPOJIBHOIO 00BbeMa.
OmmbKku anmpoKCUMaIuu
IIPOU3BOIHBIX KOHEYHO-
Pa3HOCTHBIMU CXEMaMH
"Bnepen', "Hazang",
LEHTPATbHBIMHU PA3HOCTSIMH.
3HaeT U yMeeT IPUMEHSATh
SIBHBIE U HEBHBIE KOHEUHO-
Pa3HOCTHBIE CXEMBI,
MIPEUMYIIECTBA U HEAOCTATKU
Ka)XJI0M U3 HUX TIPU
pean3anui.
3HaeT 0COOEHHOCTH KOHEUHO-
Pa3HOCTHBIX CXEM. 3HAET, YTO
TaKO€ UHTEPIOJSALUS, YMEET
MIPUMEHATH HA MPAKTUKE
CXEMBbI UHTEPIOJISALUU. 3HAET
paznuus MeXIy
Pa3IMYHBIMU METOJIaMU
WHTEPHOJIALINH.

Brnageer matepuanom
JIAHHOTO paszjiena.
3HaeT OTBETHI Ha

KOHTPOJIBHBIE BOIIPOCHI.
Bremonnaun
MIPAKTUIECKYIO U
CaMOCTOSITENIbHYIO
paboTy C OLIEHKOU HE
HIDKE
«YIOBJIETBOPUTEITHHO.

OIIK-1/
NIKonk-1.1;
OIIK-2 /
NIKonk-2.2;
OIIK-
3/MAKonk-3.3.

MeTtoanl
OIITUMH3AlIUU B

3HaeT, 4To TaKkoe

Bnaneer maTepuanom

onTuMmri3anus, OCJICBbIC

JAaHHOTI'O pa3aciia.

OIIK-1/
NJKonk-1.1;
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Tema unu pazaen
JOUCIHUITIINHBI

[Tokazarenb Kpurepuii onienuBanusa | @opMupyembie
KOMIICTCHIINU U

HUHAUKATOPHBI

OIIK-2/
NIKonk-2.2;
OIIK-
3/MKonk-33.

MaTeMaTHYeCKOM
MOJEIINPOBAHUH.

(byHKINU, MAKCUMU3AIHS U
MHHAMU3ALHUS IPH PEUICHUH
3agaud. Criocoben
dbopmynupoBaTh
MaTeMaTHYECKUE 3a/1a49H
ONITHMU3AIMY B BUJIC
(GyHKIMA ¥ ypaBHEHUH.
Omnpenensier rpaHUYHbIE
yCIOBHS. 3HACT IPUMEPHI U
CXEMBI PEIICHHS
ONTUMU3AIMOHHBIX 33]1ad,
yMEET peliaTh 3a1a49u
ONTUMU3AIHH.
3HaeT, 4To TaKkoe rpad, ymeer
3a]]aBaTh U ONUCHIBATh
CTpYKTYpY rpada,
3aIMCBIBATH MATPHIIBI
CMEXHOCTH U
UHIMJICHTHOCTH. 3HACT
OCHOBHYIO 33/1a4y, pelIaeMyro
yepes 3a/1aHue pacKpacku
rpada. MoxxeT moCTpouTh

3HaeT OTBETHI HA
KOHTPOJIbHBIE BOIIPOCHI.

IIpumenenune Teopun
rpadoB s
IIOCTPOEHUS

MaTEeMaTUYECKHUX
MOJEIIEN B

3KOJIOTUYECKUX

UCCIIE0BAHUAX.

OIIK-1/
NIKonk-1.1;
OIIK-2 /
N/IKonk-2.2;
OIIK-
3/MKonk-33.

Bnaneer marepuanom
JIAaHHOTO pa3jiena.
3HaeT OTBETHI HA
KOHTPOJIbHBIE BOIIPOCHI.
Bremomann

@DaKTOPHBIN aHAIIN3.

JIOTUYECKYIO CXEMY IS
pPELIEHHS SKOJIOTUYECKOM
3a/1a4y C UCIOJIb30BAHUEM
rpadoB. 3HaeT pa3IuvHbIC

BUJIBI KJTACCU(UKALIUN, MOKET
BBITIOJTHUTH KJIaCCHU(UKAITHIO

Pa3JINIHbIX 00BEKTOB.

CaMOCTOATENIbHYIO
paboTy MO PEHICHUIO
OCHOBHOI1 3aJ1a4u

rpada.

3HAaeT OCHOBHBIE TTOJIOKEHUS

" 3aJa4un (l)aKTOpHOFO aHaJin3,

CXEMY BBIITOJIHEHUS
(akTopHOrO aHamu3a. 3HaeT
cytb MI'T st npoBeneHust
(akTOpHOrO aHaIM3a
MHOECTBA XapaKTEPUCTHUK
JUIS BBISIBJICHUS UX CBSA3CH.
MoskeT npuBeCTH MPUMEPHI

UCIIOJIb30BaHUs JAHHOTO
MeToJia. YMeET UCIO0JIb30BaTh
MI'K s BEISBIECHUS CBSI3EH
MHOXECTBA XapaKTEPHUCTHK.

YMeer HHTepIIPETUPOBATH

IIOJIyYE€HHBIE PE3YJIBTATHI
MAaTpHLI, BBISIBIISITH IJIaBHbBIE
KOMIIOHEHTBHI, OOBSICHATh UX
CBS3b.

Bnaneer maTepuanom
JTAHHOTO pa3jena.
3HaeT OTBETHI HA
KOHTPOJIbHBIE BOIIPOCHI.
Brimosnann
MPAKTUYECKYIO paboTy
C OIIEHKOHN HE HUXKY
«YJOBJIETBOPUTEIHHO.

OIIK-1/
NIKonk-1.1;
OIIK-2 /
NIKonk-2.2;
OIIK-
3/MKonk-33.
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Tema unu pazaen [Tokazarenb Kpurepuii onienuBanusa | @opMupyembie

JACIHAIIINHEI KOMIICTCHIIMH 1
HWHIUKATOPBI
Knactepnsiit ananu3. | 3HaeT, UTO TaKOE KJIACTEPHbIN OIIK-1/
aHaJIu3, ero OTJINYMS U NJIKonk-1.1;
0COOEHHOCTH, OCHOBHBIE OIIK-2 /
9TaIbl BEIIIOJIHEHUS. 3HAET NJIKonk-2.2;
OCHOBHBIE MEPBI JJIsI OIIK-
MIPOBEICHUS KJIACTEPHOTO 3MIKonk-3.3-

aHaJIM3a U BbIACIICHUS
KJIaCTEPOB. Y MEET BBIICIIATh
KJIACTEPhI C UCMOJIb30BAHUEM
MI'K. 3naet npuemsl
TaKCOHOMUYECKUX
KJTAaCCU(UKAIUS TSI
BBIJICTICHUS KJIACTEPOB
(BopLITTaBCKasi TAKCOHOMMUS,
neHapo-aepescs beppu,
METO/ ICHJIPUTOB).

Bnaz[eeT MaTCpruajIoM
JaHHOI'O pa3acia.
3HaeT OTBETHI HA

KOHTPOJIbHBIC BOITPOCHI.

[TonHblil nepeuenv KOHMPOILHBIX 80NPOCO8 015 ycmuo2o koumpoa npeacrasieH B JUOC no
kony auctmrinael: 4vmeff. Huke npuBeeH mpuMepHBIii TIepeueHb BOITPOCOB:

1.

2.

o~

10.

11.

12.

13.
14.

15.

3aKkoHBI pachpeiesieHuss TUCKPETHBIX BEIWYWH (pAX WIM TaOJuIla, MHOTOYTOJBbHUK,
MOJIUTOH, TUCTOrpamma). aTerpanbHas GyHKIUS pacipeiesieH s U €€ CBOICTBA.
WuTerpanbubiil U AU pepeHnanbHblil 3aKOHbI pacpe/IeieHNs CIy4yalHbIX BEJIUYMUH U UX
cBoiicTBa. @yHKIUsA obecriedeHHOCTH. [IpuBecTr mpuMepsl.

XapaKTepUCTUKUA TMOJOKEHUS CIyYalHbIX BEJIWYMH: MATEMATHYECKOE OXHUIAHUE U €ro
CBOWCTBa, cpeHee apudMeTHudecKoe, Moia, MeIMaHa.

XapakTepucTUKH pa3zdpoca CIydalHBIX BEIWYWH: pa3Max, cpeaHee abCOIIOTHOE
OTKJIOHEHHE, JUCIIEpCUsI M €€ CBOWCTBA, CpPEIHEE KBAJAPATHUYECKOE OTKIOHEHHUE,
Kod(ppuIMeHT Bapuaium, acCuMMeTpHs, dKkciiecc. [IponsmtocTtpupoBars Ha MpuMepax.
HopMmanbnslii 3akoH pacnpenenenus. lccnenoBaHue NOBEAEHUsST HOPMAIbHOM KpPHUBOM
pacrnpeeneHus.

KoadduimenT koppensiiiyi ¥ €ro CBOMCTBa. YpaBHEHHWE PETPECCHH B CUTMAIbHOM
Maciitade s GyHKIUH OJHONW EPEMEHHO.

YpaBHEHHE perpeccuy B CUTMAIIbHOM MaciTabde it GyHKIUU ABYX MEPEMEHHBIX.
VYpaBHeHHEe perpeccuu B curMalibHoM MaciuTtade 11 pyHkunn N nepeMeHHbIX.
MHuoxecTBeHHBIH K0d(pduimenT nuHeitHoW Kkoppensiuu. CMbicn k03D PHUIHEHTOB,
BXOJSIINX B (POPMYITy €TO onpeencHus

Cucrematndeckne M ciydaiiHple ommuOKH. TpeOoBaHUS K OIEHKAM: COCTOSTEIHHOCTH,
HECMEIEHHOCTh, 2P (HEeKTUBHOCTL. KakuMm TpeOOBaHUSIM OTBEUAIOT OIEHKH JIJISl JUCTIEPCHH?
Metol HAaMMEHBIIMX KBAJAPAaTOB. BBIBOJA HOPMaJbHOW CUCTEMBI YPaBHEHUH ISl JTMHEUHOU
3aBHCHMOCTH (BBIBOJI).

Mertox HauMEHBIIMX KBAAPATOB. BRIBOA HOPMAIBHOM CUCTEMBI YPABHEHUW Il CTEIIEHHOMN
3aBUCUMOCTH (BBIBOI).

MHO0XeCTBEHHOE JTUHENHOE YpaBHEHHUE PETPECCUH (BBIBON).

B03MOXHOCTH TOJNYyYEHHS] aHATUTHYECKUX pelIeHH. VX HENOCTaTKU U IOJIOKHUTEIIbHBIE
CTOPOHBI.

HavanbHbeie u rpanuunbie ycioBus. Tumbl KpaeBbiX 3anad. KoppekTHOCTh MOCTaHOBKH
3ajad.
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16.

17.

18.

19.

20.

21.
22.

23.
24,

25.
26.

KoHeuHo-pa3HOCTHAs annpoKcuManysi Mporu3BOIHBIX. ANIPOKCUMALHS «BIEPEN» MEPBBIX
IIPOU3BOIHBIX MeToIoM Teiinopa (BeIBOA).

KoHeuHo-pa3HOCTHAs anmpokcuManusi NPOU3BOAHBIX. AIMNIPOKCUMALIUA «Ha3aad» IEPBBIX
IIPOU3BOIHBIX MeToI0M Teiinopa (BeIBOA).

KoHeuHo-pa3HOCTHAs anmnpokcuManusi MPOU3BOJHBIX. AMNIMPOKCUMALUS «LIEHTPaJIbHBIMU
Pa3sHOCTSAMMY NEPBBIX MPOU3BOAHBIX MeTO10M Teiliiopa (BbIBOL).
KoHeuHo-pa3HOCTHas  anmpokcuManus  MPOU3BOJAHBIX.  ANNpOKCUMAIUSA
IIPOU3BOIHBIX MeToI0M Teiinopa (BeIBOA).

KoneuHo-pa3HOCTHAs anmpokcumanus Npou3BOAHBIX. [lonmMHOMHMANbBHAA anIpoOKCHMALMS
(BBIBOM).

SIBHBIE U HESIBHBIE KOHEYHO-PA3HOCTHBIE CXEMBI.

Teopuss rpados. I'padp u ero cocrabustomue. I[lpumenenue rpadoB Uit perieHus
9KOJIOTUYECKHX 3a]1a4.

Bunsl knaccudukanuii. IlpencraBieHue NpoueccoB M SIBIEHUIM OKpyKarolled cpeasl ¢
IIOMOUIBIO PA3HBIX BUIOB KJIacCU(PHUKALUH.

@dakTopHBIH aHaN3. MeToIbl ITIaBHBIX KOMIIOHEHT (IPOUJUIIOCTPUPOBATE CYTh METO/IA).
Kitacrepnsiit ananus. [IpuMeHeHne B pelieHne 9KOJI0THYECKUX 3a/1a4.

Metoae! ontumuszanuu. VX npuMeHeHue B pEIIEHUN YKOJIOTHYECKUX 3a/1ay.

BTOPBIX

HGMOHCTpaHI/IOHHHC BapUaHTbl KOHTPOJIbHBIX pa60T, BBIIIOJIHACMBIX B KOMIIBIOTCPHOM

KJacce Mo JuCHuInInHe «MaTemMaTudeckoe MOZACIIMPOBAHUC B 3aja4ax Oprn(anmeﬁ Cpcabl»

a) koHTposnbHas padora Ne 1. CocraBinenue 0a3bl JaHHBIX IS MOCIEAYOIIEH 00paboTKH

MCTOJaMH MATCMATHYCCKOI0 MOJACIUPOBAaHMA.

3aI[aHI/Ie. CocTaBUTH 6a3y JaHHBIX CPCAHUX 3HA4YCHUI THUAPOMETCOPOJIOTHUCCKUX

napaMeTpoB (TeMIEepaTyphl, 1aBIEHUS, BIAKHOCTH, OCAJIKOB) C IPOCTPAHCTBEHHOM NMPUBSA3KOW Ha
ocroBe [10 MS Excel. Jlist moucka JaHHBIX MOKHO HCHOJB30BaTh caiT IPS.ru. s mocTpoeHus
BbIOpaTh 000K pernoH P® u BKIHOUMTH B 0a3y JaHHBIX OCHOBHBIE HACEJIEHHBIE MYHKTHI IS
KOTOPBIX UMeeTCss MHPOpMaIUs 0 HEOOXOIUMBIX MapameTpax (He MeHee 30 1mT.).

[Tpumep TaOmuis! 11 6a3bl JaHHBIX.

H.II. Lon Lat t P M Pr
HpkyTck 104.317 | 52.267 | -19 725 78 0
Amnrapckue Xyropa | 104.783 | 51.917 | -27 727 80 0

[Tpumeuanue. 1. KoopaunaTsl Ha KapTe JaHbl B BUJe §°eM's". X Hy)KHO nepecuuTaTh B BHJIE
JECSITUUHBIX TPayCoB.

0) KoHTpoJdbHas pabora Ne 2. AHanM3 YUCIIOBBIX XapaKTEPUCTHK AUCKPETHBIX CIy4YalHbBIX
BEJIMYHH.
Ha ocHoBe co3manHOW 06a3 JaHHBIX paccuuTaTh A mapamerpa t (Ttemmeparypa) Mo
CaMOCTOSITENILHO COCTaBJIEHHBIM (hOPMYIIaM:
1. XapakTepruCTUKH TOJIOKEHUS — CPEHEE 3HAUEHUE,
2. XapakTepHCTUKHU pa3zdpoca — pa3dpoc, OHUCIEPCHI0, CpellHee KBaJpaTHUECKOE OTKJIOHEHHE,
K03 ULIMEHT BapUallui, aCHMMETPHIO, SKCIIECC.
Ilo mony4eHHbIM pe3ynbTaTaM CAENAaTh BBIBOBI O IOBEJEHUHN PACCMaTPUBAEMOM XapaKTEPUCTUKH.
3. Haiitn nmapHble KOAQOUIMEHTH KOPPENLUd MeXay mapameTpaMu 0a3bl JaHHBIX (TeMIeparypa
U OCaJIKH, TeMIIepaTypa 1 BIaKHOCTh U T.11.). [Ipoananu3upoBats UX U cJeNaTh BHIBOIBI.

B) KOHTposibHast pabora Ne 3. AHanu3 TEOPETHYECKOW CBSI3M YHMCIIOBBIX XapaKTEPUCTHK
JUCKPETHBIX CIIy4alHbIX BEJINYHH.
3. C ucnonp3oBanneM MHK HaiiTi ypaBHeHus perpeccun Z = ax+b u z = ax”. Ioctpouts rpaduku.
BBISBATS JTy4IIyI0 anpOKCUMALUIO.
4. HaiiTu MHO>XECTBEHHBIH KOA(P(PHUIMEHT KOPPEISILIUUA U TOCTPOUTh MHOXKECTBEHHOE JHMHEHHOE
YpPaBHEHHE PErpeCcCuu Z = a gtaiX+ayy.
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Pexomenoayuu.

Kontponbsayto paboty HeoOxoaumo BwImoiHATH Ha IIK ¢ ucnonmp3oBanueM mo00ro u3
[IAKeTOB MPUKJIAJHBIX IPOTrPaMM CO BCTPOCHHBIMH MAaTEeMATHYECKUMHU (QYHKLUSAMH, HAIIPUMED,
Microsoft Excel.

JUis ;mydiero MOHUMaHUs U IIPOBEPKH BBINOJIHAEMON pabOThl PEKOMEH1YETCSl BBIUMCIICHUS
BBITIOJIHUTH ITyTEM IPSMOTo Habopa (opMyIT U C HCIIOJIb30BAHHEM BCTPOCHHBIX (POPMYIL.

Jis oruera 1mo paboTe HEOOXOIUMO BCe HCHOJNb3yeMble (OpPMYNIBI M IOJy4YEHHbIE
pe3yJibTaThl HA0PaTh B TEKCTOBOM PEIAKTOPE.

PaccunTaHHble XapakTepUCTUKHM HEOOXOAMMO MPOAHAIM3UPOBATH U CJENaTb BBIBOABI O
[IOBE/ICHUH PSII0B CIIy4alHbIX HA0JIIOIEHUH.

r) KOHTpoJdbHas padora Ne 4. [IpumeneHne reonHPOPMALMOHHBIX METOIOB WHTEPIOJISAIIHN
JUCKPETHBIX CIIy4alHbIX BEJIMYHH.

3aganue. C wucnonb3oBanueM I[I0 QGIS Ha ocHOBe cocTaBieHHOH Oa3bl JAaHHBIX B
KOHTPOJIBbHON padore No 1 ¥ BCTPOSGHHBIX MOIYJICH JUISI MHTEPIIOJISAINN CO3/IaTh Pa3HbIC BAPHAHTHI
MOJICH JAHHBIX JIJIS KaKIOrO THUAPOMETEOPOJOrHYECKOro Tapamerpa (TemIeparyphl, JaBIICHHUS,
BIIQ)KHOCTH, OCAJIKOB) W W3OJWHUN Ha OCHOBE JTOro mojs. CpaBHUTh pa3HbIC BapUAHTHI
WHTEPIOJSIMNA U M30JMHEHHBIX KapT, BBIOpaTh ONTHMajbHbIC. [IpecTaBUTh KapTy s KaXKI0Tro
rmapaMerpa B BHJIE WTOTOBOW KOMIIOHOBKH KapThl. [IpoaHamu3mpoBaTh pe3yibTaThl U CICNATh
BBIBOABbI. COCTaBUTDH OTYET.

Texywuii Konmpons 6 eude nposepku omuema TO MPAKTUYECKOH WM CaMOCTOSATENIbHOM
paboTe, peanonaraeT caeayoLe BapuaHThl OLICHUBaHUS:

OneHka BBIIOJHEHUS NPAKTUYECKUX (CaMOCTOATENbHBIX) paboT. Otmerka "oTiIM4YHO"
CTaBUTCSI, €CJIM CTY/IEHT:

1) npaBUIIBHO ONpPEAEIII 1IeIb 3a/1aHus;

2) BbmoOAHWI paboTy B  TOJHOM 00beMe C  COONIOAGHHEM  HEOOXOIUMOM
IIOCJIEZIOBATENILHOCTH MPOBENCHNS U3MEPEHUM UIIU PacyETOB,;

3) caMOCTOSITEIbHO W DAIlMOHAIBHO BBIOpan njisi paboThl HEOOXOIWMBIE METOJIbI, BCE
M3MEPEHUsl BBIMOJHWI B YCIOBUSAX M pEXHMMaxX, 0OECHEUMBAIOIIMX IOJTY4YE€HHE pE3yJIbTaTOB MU
BBIBOJIOB C HAUOOJIbLIEIH TOUHOCTBIO;

4) Hay4yHO TPaMOTHO, JIOTMYHO OMNHUCAll pe3yabTaTbl M c(HOpMyIUpoBall BBIBOABI. B
MIPE/ICTaBJICHHOM OTYETe MPaBWJIbHO M aKKypaTHO BBIMOJIHUI BCE 3alMCH, TAaOIUIbI, PUCYHKH,
rpaduKy, BBIYUCICHUS U Ceall BEIBOABI;

5) nposiBIsSieT OpraHU3alOHHO-TPYAOBbIE YMEHUS;

7) u3MepeHHst OCYILECTBIIAET 110 IUIaHy C Y4€TOM IpaBui paboThl ¢ 000PYJOBAHUEM.

OtmeTka "Xopolio" cTaBUTCA, €CIIM CTYACHT BBIIOJHUI TPEOOBaHUS K OLEHKE "OTIMYHO",
HO:

1) npaBUIILHO OTPEACIHII LEJTb 3aIaHHS;

2) u3MepeHHs TPOBOAWI B YCIOBUSX, HE OOECHEYMBAIOUIMX JIOCTATOYHOH TOYHOCTH
U3MEPEHU;

2) miu ObLTO JOMYIIEHO JIBa-TPU HEJ0UETa;

3) wiu u3MepeHus/pacyeT NPOBEAEH He TIOTHOCTHIO;

5) wIn B ONMCAHUHU PE3YJIbTATOB JOIYCTHII HETOYHOCTH, BBIBO/bI CEIIAN HEMOJIHBIE.

OtmeTka "yAOBIETBOPUTEIBHO' CTABUTCS, €CIIM CTYACHT:

1) mpaBUIBHO ONpENeNIl Leb 33aJaHus; pabOTy BBHINOJHSET NMPABHJIBHO HE MEHEE 4eM
HaroJOBUHY, OHAKO OOBEM BBIOJHEHHOH YacTH TAKOB, YTO IO3BOJISIET MOJIYYUTh MPaBUIbHBIE
Pe3ybTaThl U BBIBOJBI 10 OCHOBHBIM, IPUHIIMITHAIBHO BaKHBIM 33/1a4aM paOoTHI;

24



2) unu moadOp MarephalioB, METOAOB PabOTHI MO Hadajdy OMBITA MPOBENI C IMOMOIIBIO
Mpero/aBaTelisi; WIKM B XOA€ NPOBEACHHUS H3MEPEHMH ObUIM JOMYIIEHbl OUIMOKU B ONHUCAHUU
HaOIIOIeHNH, (OPMYITUPOBAHUHN BHIBOJIOB;

3) wu3MepeHusi/pacueT MPOBOJWICA B HEPAMOHAIBHBIX YCIOBHUSX, YTO TMPHUBEIO K
MOJIYYEHHUIO PE3YJIbTATOB C OOJNbIIEH MOrPeNTHOCTHIO; WM B OTYETE OBUIM JOIMYIICHBI B OOMICH
CIIO)KHOCTH He 0oJiee IByX OIIMOOK (B 3alMCIX €IUHUL, U3MEPEHUSX, B BHIYMCICHUSIX, IpaduKax,
Ta0JIMIax, CXeMax, U T.J.) He MPUHIUIHAIBHOTO JIUIS TaHHOW paboThl XapakTepa, HO MOBIUSBIINX
Ha pe3yJbTaT BBIIOJHEHUS;

4) nomyckaet rpy0Oyr omuOKy B X0j€ U3MepeHus/pacuera (B 00bsICHEHUH, B OOPMIICHUH
paboThl, B COOJIIOICHUH MPABHII ITPH paboTe ¢ mprudopamu), KOTOpask UCIPABIISAETCS 10 TPEOOBAHHIO
MperoaBaTels.

OtMeTKa "HEYOBIETBOPUTEIBHO" CTAaBUTCS, €CIIU CTYACHT:

1) He ompenenusl CaMOCTOSITENILHO 1I€JIb 3aJaHMsl; BBIMOIHWI padOTy HE MOJIHOCThIO, 00BEM
BBITIOJTHEHHON 4acTH pabOThI HE MO3BOJISIET C/IeNIaTh IPABHIILHBIX BBIBOJIOB;

2) Wiy U3MEpPEHUsl, BBIYUCIICHUSI, HAOIOICHUS TIPOU3BOIMINCEH HEIPABUIIHHO;

3) unn B Xoae paboOThl U B OTYETe OOHAPYKUIUCh B COBOKYIMHOCTH BCE HEIOCTATKH,
OTMEUYEHHBIE B TPEOOBAHUSX K OLICHKE "YJOBJIETBOPUTEIHHO";

4) nomyckaet aBe (u Oosiee) TpyObie OMIMOKH B XO€ U3MEPEHUN/pacueToB, B OObSICHEHHUH, B
odopmiteHnn paboTHI, B COOJIIOICHUH TIPABHII pa0OThI ¢ TPHOOpaMHU, KOTOPBIC HE MOXKET HCIIPABUTh
Jake 1o TpeOOBaHUIO MPEToaaBaTers.

OueHo4yHbIe MaTEPHAJIBI A/ IPOMEKYTOYHOH aTTeCcTalUMM B hopMe 3a4era.
ITpyMepHBIii TepeueHb BOIPOCOB U 3aJaHUH K 3a4eTy:
ITonsATHE MaTeMaTHYECKOIO MOIEIMPOBAHUSA U MATEMAaTHYECKUX MOJIETIEH.
IlonsTHE CHUCTEMBI U €€ COCTABIIAIOILNX.
IToHnATHE NaHHBIX, OOJIBIIMX TAHHBIX, 023 JaHHBIX. CIIOCOOB! MOTYYEHUS TaHHBIX.
Onepaunn ¢ paHHbiMH. Mertanannsle. WHdopmanusa. 3nanume. Ilpobrmembl ucxoaHon
nH(pOpMaILNY, UX pPEIlIeHUE.
5. IlonsaTtue ciy4aiiHBIX BEIMYWH, BEPOSITHOCTHBIE XapaKTEPUCTUKHU. 3aKOHBI pacrpeaeieHus
CIIy4alHbIX BeJIMYUH. Psij pacnipenenenus.
6. Dysxnus pacnpeneneHus. CpoiictBa QyHKIMHM pacnpenencHus. | padukn. DMmumprueckas
(GyHKIUS pacnpeleleHus.

AwnhpeE

7.  @yHKIUS IJIOTHOCTH BeposiTHOCTU. CBoMCcTBa (PYHKIIMU IIJIIOTHOCTU BEpOATHOCTH. I'paduku.
OMnupuueckast pyHKIHS MJIOTHOCTH BEPOSITHOCTH.
8.  ITlomsTHE 0 MOMEHTaX CIly4ailHbIX BeTMYrH. HauanbHbIe, IEHTpaTbHBIE MOMEHTEI.

9.  Maremarndeckoe oxuganue. CBOMCTBa MATEMaTHYECKOTO OYKHUTaHUSI.

10. [ucnepcus. CoiictBa aucnepcuu. CpeHEKBapaTHIECKOE OTKIIOHEHHUE.

11. XapakTepHCTUKU MOJOKEHHUS CPEAHETO CIIydyailHON BETMYHUHBI.

12. XapakrepucTtuku pa3Opoca caydaiiHOW BeTMYUHBI.

13.  Acummerpus. Dkcuecc. Koapdunment sapuanun

14. TlonsatHe O CMEIIAHHBIX MOMEHTaX CIy4yalHbIX BenU4MH. KOppensiuoHHBI MOMEHT.
Koadduuuent xoppensuuu.

15. Meton HaMMEHBUIMX KBaJApaTOB IS aHAIW3a JUHEHHOM CBS3W MEXIy CIydailHBIMU
BEJIMYMHAMHU.

16. MeTonq HaMMEHBINIUX KBAaApaTOB JUIS aHAIN3a HEJIMHEHHOW CBS3M MEXKIY CIydalHBIMH
BEJIMYMHAMHU.

17. VYpaBHeHHUE perpeccuu B CUIMajJbHOM MacuiTade it QYHKIMU ABYX MEPEMEHHBIX.

18. VpaBHeHwme perpeccur B CUTMaJIbHOM MaciTade st GyHkuu N mepeMeHHBIX.

19. MmuoxectBeHHBI KOd(duimeHT koppemnsiuu. [locTpoeHne MHOXECTBEHHOTO JMHEHHOTO
YpaBHEHHUSI PETPECCUM: CIy4ail IS IBYX CIy4YallHBIX BEJIUYHUH.
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20.

21.

22,
23.
24,

25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44,

45.

46.

47.
48.

49.

50.

51.

52.
53.

MHoxecTBeHHBbIN KodhdumueHT koppensaiuu. [loctpoeHne MHOXXECTBEHHOTO JIMHEHHOTO
YPaBHEHUS PETPECCUU: CIydai Ul TPEX CIIy4aiHbIX BEJIUYMH.

MHuoxecTBeHHBI K03 duimentT koppensuuu. [locTpoeHne MHOKECTBEHHOTO JMHEWHOTO
YPaBHEHUS perpeccuu: o01ui ciyyai.

Panrossie koppensuun.

Teopus ommbok. CnyJaitHbie, cHCTeMaTHYECKHE OMTMOKU. TpeOoBaHMsI K OLICHKAM.

OneHkn [ HEU3BECTHBIX MapaMETPOB TI'E€HEPAJbHOM COBOKYIHOCTU: MaT€MaTH4YeCKOTrO
OKUJAHWS U JUCIIEPCUN.

YacTHble K03 (HUITUEHTHI KOPPEISALUH.

OnemeHTsl TEeopuu rpados. I'pad, ero cocrapisromue.

Crnoco0br 3amanusi rpadoB. Mzomopdusie rpadsl. Ilmockue rpadpr. Ilytm u OHKIBL
Casa3HOCTB rpadoB.

Martpuna cmexHocTd. Matpuna MHIUIEHTHOCTH.

Hepesbs. Spycel. OcHOBHOE iepeBo. LuknoMaTnyeckoe 4ucio.

3amaga packpacku rpada.

Jlornyeckoe MOAETUPOBAHHUE TUIIOTE3 Pa3BUTHS IKOCUCTEM C MCII0JIb30BaHHEM IpadoB.
Knaccudukanuu. Mepapxudeckas kiaccuduxanusi.

Knaccudukanuu. TakcoHomuueckast KiiaccuuKanus.

Knaccupukanuu. @acerHas kiaccuuKams.

Knaccudukanuu. Jluxoromuyeckast KiiaccuuKanus.

®axTopHbIi aHanu3. OCHOBHBIE MTOJIOKEHUS, METO/Ibl, 33/Ja4H, CXEMa BbITIOJTHEHHUSI.

Meton rnaBHbBIX KOMIOHEHT. CyTh. ['eomeTpudeckas HHTEpIIPETALNS.

MeTton rnaBHbBIX KOMIOHEHT. DopmManbHas HHTEpIPETALUs aIrOpUuTMa.

Mertopa riaBHBIX KOMIOHEHT. OOl adropuT™ U cofiep KaTesibHasi HHTEPIIpEeTaIusl.

MeTto/ T1aBHBIX KOMIOHEHT. BO3MOXKHOCTH U1l TPOTHO3a U MOJIETTUPOBAHUSL.

Knacrepusiif ananus. Onpenenenue. OcHoBHas 3aada. OTiaMyue OT KilacCU(pUKaLU.
Krnactepnbiit ananu3. OCHOBHbIE MEpPHI IS BbIIETIEHUS KIacTEPOB.

Knacrepublii ananus. OcHOBHBIE 3Tarbl 00paboTKM NaHHBIX. Kiaccupukanus ¢ moMoInbko
MIPUEMOB TAKCOHOMUYECKOTO aHaJIN3a Ha IPUMEPE BPOIJIABCKON TAKCOHOMUHU.

Knacrepuslii ananus. OcHOBHBIE 3Tanbl 00paOOTKM NaHHBIX. Kiaccudpukanuss ¢ moMoIbko
MIPUEMOB TAKCOHOMUYECKOTO aHaJIN3a Ha puMepe aeHapo-aepesa beppu

Knacrepublii ananus. OcHOBHBIE 3Tarbl 00paboTKM NaHHBIX. Kiaccupukanus ¢ moMoInbko
MIPUEMOB TAKCOHOMUYECKOTO aHaJIN3a Ha PUMEPE METO/1a ACHIPUTOB.

Knacrepublii ananus. OcHOBHBIE 3Tarbl 00paOOTKH JNaHHBIX. Kiaccupukanus ¢ moMoInbko
npuemMoB (akTopHOro aHanus Ha npumepe MI'K.

Yucnennsie Mmetoabl. UaTepnossaiust. CriocoObl MHTEPIOSAIIH.

KoneuHo-pa3HocTHas anmpokcUMaiusi MPOU3BOJAHBIX. AMNMPOKCUMAIMS «BIEPEa» MEPBBIX
MIPOU3BOIHBIX MeTo/IoM Teiisopa (BbIBOX).

KoneuHno-pa3HocTHas anmpoKcHUManys MPOU3BOAHBIX. AMNMPOKCUMAIMS «HA3aa» MEpPBBIX
MIPOU3BOIHBIX MeToIoM Teiinopa (BbIBOX).

KoneuHo-pa3HocTHas anmpoKcHUMalus MPOU3BOAHBIX. ANMPOKCUMAIMS «IIEHTPAIbHBIMHU
Pa3HOCTSAMIY MEPBBIX MPOU3BOAHBIX MeTo10M Teitnopa (BBIBON).

KoneuHo-pa3HocTHasi ~ anmpoKCHMalMs — HPOU3BOJHBIX.  ANNPOKCHMAIUsi  BTOPBIX
MIPOU3BOIHBIX MeTo/IoM Teiinopa (BbIBOX).

MeTo1 TOTMHOMUAIBHOW MHTEPIOJISIUH.

Meto onTUMaIbHOM UHTEPIIOJISLUH.

Pa3paborumnkmn:

JTOLIEHT A.B. Msanzenerr
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(moamuce) (3aHMMaemMast TOJKHOCTB) (vHULMATBL, (aMIITHS)

[Iporpamma coctaBieHa B coorBeTcTBUH ¢ TpeboBanusmu GI'OC BO no HanpapiieHHIO

noarotoBku 05.03.04 I'uapomereoposiorus.

[Tporpamma paccMoOTpeHa Ha 3aceaHuu Kadeapsl THAPOIOTHH U TPUPOAOIOIH30BAHUS TIPOTOKOI
Nell or 12.05.2023 /(7—
3aB. xadeapoit E.H. Cytbipuna
Hacrosimmasi mporpaMmma He MO:KeT ObITh BOCIPOM3BedeHA HM B Kakoi ¢opme 0e3
NpeIBapUTEIbHOI0 MMCbMEHHOT0 pa3pelleHus: Kaeapbi-pa3padoTyuKa NPpOrpaMmabl.
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