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I. Henau u 3a1a4u JAUCHUNIMHBI (MOAYJISA):

Hesn: hopmMupoBaHue y CTYACHTOB OCHOB 3HAHUN 110 MaTEMaTHYECKOMY MOJICITMPOBAHUIO
Pa3IUYHBIX NPUPOIHBIX IPOLIECCOB U ABJICHUMN, 00yueHHE HaBbIKaM BbISIBIICHHUS 3aKOHOMEPHOCTEH,
00pabOTKH SKCIIEPHUMEHTAIILHOTO MaTepHala, aHajiu3a UCIOIb3yEeMbIX MaTepPHajIoB M MOJYyYSHHBIX
pe3yabTaToB; (JOPMHUPOBAHUE YMEHHUM NPUMEHATh YPaBHEHUS U aHAIM3UPOBATh (DYHKIMM CBSA3H
XapaKTCPUCTHUK JId OHNHCAHHUA MPUPOJHBIX IMIPOHCCCOB; HABBIKOB YIPOUICHHUA W IMOCTAHOBKH
JOTIOJIHUTENBHBIX YCIOBUM YPABHEHMM NPU PELIEHUM NPAKTHUYECKHUX 3a]a4, HaBBIKOB HarJIsAJHOIO
NPEJCTaBICHUA pE3yJbTaTOB C IOMOLIbIO TpaHUUecKMX penakTOpoB W HHTEPHpPETAIHU
BBISIBJICHHBIX 3aKOHOMEPHOCTEMN.

3ajgaum: TUCHMIUIMHA HAIPaBJIeHA HA PELICHUE HAayYyHO-UCCIEeI0BaTeIbCKUX 3aad U 3a/1ad,
CBSI3aHHBIX ¢ Oyymieil npodeccuoHanbHOM 1eATeIbHOCTBIO, B YACTHOCTH, «y4acTHE B NIPOBEJCHUN
HAy4YHBIX HCCJICIOBAaHWK B OO0JACTH DKOJIOTHH, NPHPOJONOIB30BAHUS W JIPYTUX HAYK 00
OKpYXXalollled cpelie, B YUYPEXKACHUAX HAyKH M By3ax IOJ PYKOBOJICTBOM CIELUHUAINCTOB U
KBJIN(ULIMPOBAHHBIX HAYUYHBIX COTPYIHUKOBY» IIOCPEJICTBOM:

- U3YyYEHHs BO3MOMKHOCTEH MOJEIMPOBAHMS W €ro 3aJadyd s LeJed JUarHOCTHKU U
IIPOTHO3a;

- TIOJTy4€HUs HaBbIKa MPaBUIIBHO 00padaThIBaTh CTATUCTUYECKH SMITMPUYECKHI MaTepua ¢
TOYKH 3PCHHA BBISABJICHUA SaKOHOMepHOCTeﬁ B BHJIC TCOPCTHUYCCKUX JIMHUH CBA3HU, OLICHUBATDH
IIOTPEIHOCTH 3TUX CBA3EH;

- U3YYUTb MCTOABI U IMOJIYUYUTH HABBIK o0ocHOBaHHUs ynpomeHI/Iﬁ, IIOCTaHOBKH HaYaJIbHBIX U
I'PaHUYHBIX YCJIIOBUN B ypPaBHEHUSX;

- IIO3HAKOMUTHECA C HpOCTGfIHIHMPI MCTOAAaMHU aIllPOKCHUMALUN YaCTHBIX HNPOU3BOJHBIX H
OLICHKaMH TOYHOCTH alllIPOKCUMALNH;

- TOJTYYUTh HABBIK MOJICJTMPOBAHUS TIPOCTEHIIINX IKOJIOTO-TeorpaduecKux 3aaad;

- H3Y4YUTb OCHOBHBIC YHCICHHBIE METOJbl PEIICHUS CUCTEM KOHEYHO-PA3HOCTHBIX
YpaBHEHUH;

- IIOJyYUTb HABBIK MHTEPIPETALMU IOJYYEHHBIX PE3yJIbTaTOB W IPEACTABICHUS UX AJIA
HarJIsiJHOCTU B Tpa)uyeCcKOM peAaKTOPE;

- U3YYUTh Pa3IM4HbIE MTOAXOJbl K MOAEIUPOBAHUIO U YMETh OLIEHUBATH IOJIOXKUTEIbHbIE U
OTpHULATCIIBHBIC BO3MOKHOCTH PA3JIMIHBIX MOI{GJIGI;'I.

II. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas maucuuruinHa (Moayib) «Mamemamuyeckue mMemoovl U MOOeiu 8 3a0aiax
OKpyicaroujei cpedvly OTHOCUTCA K 4YacTH, (OPMUPYEMOM Yy4YaCTHHKaAMHU 00pa30BaTENIbHBIX
OTHOIIICHUH.

2.2. Ins uzy4yeHus JaHHOW y4eOHOM TUCHUIUIMHBI (MOJyJisl) HEOOXOAUMBI 3HAHUSI, YMEHHUS
Y HaBBIKH, GOpMHpYEMbIE TIPEIIICCTBYONUMH TUCITUTUTMHAMU.

51.0.01 «"Angpopmamuray;

51.0.16 «Ananumuueckas ceomempust 1 8blcuias aneedpay,

51.B.03 «Mamemamuyeckuii anaiusy,

51.B.05 «Cmamucmuyeckue memoobl 8 IKOJIO2UU U NPUPOOONONbI08AHUUY

51.B.19 «Mexanuxa scudkocmu u 2azay.

Takum 00pa3oM, COBOKYIMHOCTh pa3felioB, BKIIOYCHHBIX B MPOrpaMMy JAHCIHILIAHBI
«MaremaTuueckre METOAbl W MOJENH B 3a/Jayax OKpY’Kalolled CcpelbD», MpeaCcTaBisieT coOou
BXHBIA O3Tall ©IUHOW CHCTEMBl TOJITOTOBKM OakalaBpOB TIO MPOQPII0 IKOJIOTHUYECKOU
0€30MacHOCTH W YIPABJICHUS NPUPOJONOIH30BAaHUEM. YCIEIIHOE OCBOCHHME MaTepuaia JaHHOU
JTUCIMILTAHBI BO3MOXKHO IPHU YCJIOBUU OBJIQJICHUS CTYIACHTaMH ()yHIaMEHTAIBHBIMU 3HAHHSIMH B
paMKax Kypca yKa3zaHHBIX BBILIE TUCIUIUIMH.




2.3. IlepeyeHp MOCHEIYIOMMX y4EOHBIX AUCHUIUIMH, Ui KOTOPHIX HEOOXOIUMBI 3HAHMS,
YMEHHUS U HaBBIKH, (popMupyemble TaHHON Y4eOHOW AUCIUTUINHOM:

52.0.01 (110) Ilpedouniomnas npakmuxa,

b3.01 (1) Iloocomoska Kk npoyedype 3auumbl U 3auuma_6blNYCKHOU KEAIUDUKAUUOHHOU
pabomoi.

III. TPEBOBAHMA K PE3YJbTATAM OCBOEHUA INCHUIIJINHBI
[Tpomecc ocBOCHMS AMCHMILTAHBI HAmpaBlieH HAa (OPMUPOBAHUE SJICMEHTOB CIICAYIOIIUX
komrnereHuii B coorBerctBuu ¢ ®I'OC BO u OIl BO no gaHHOMy HalpaBi€HUIO MOJATOTOBKH
05.03.06 «Oxonorust ¥ NPUPOIONOIb30BAHUEN:!
[IK-1 — crocobeH WCMoib30BaTh 3HAHUS MAaTEMaTHYECKMX HAayK MpPH PELICHUH Hay4HO-
HCCIIEAOBATEIIbCKUX 3a/lad B cdepe SKOJOTUM, MPUPOAOIOIH30BAHUS U OXPaHBl OKpY>KaroIiei
Cpenpbl.

Ilepeyens MIaHNPYeMBbIX pPe3yJIbTATOB 00yUYeHHs MO TUCIHUILIHHE (MOIYJII0), COOTHECEHHBIX €
HHAUKATOPAMM JOCTUKEHUSI KOMIETeH I

Komnerenuus HNuauxaropsl Pe3yabTaTsl 00y4yeHus
KOMIIeTCHIIUH
TIK-1 HJIK k1.1 3namo:
CrniocobeH ucnosb30BaTh IIpumensieT 3HaHuA, - CYILIECTBYIOLIUE PA3INYHbIE
3HaHUS MAaTEMaTUYECKUX IIOAXOABI U METOANYECKUI IIOAXOABI K BBISIBICHUIO
HayK IIpU PELIEHUHU HAy4YHO- | anmnapar MaTeMaTHYECKUX 3aKOHOMEPHOCTEN U
HCCJIE0BATENIbCKUX 3aa4 B HayK JUIsl peIleHUs MOJEIIMPOBAHUIO IPOLECCOB U
cdepe 3K0I0rUY, IpOoGUIBHBIX HAyYHO- SIBJICHUH OKPY’KaIOILEro MUpa;
IIPUPOJONIOIB30BAHUS U HCCJIEA0BATENIbCKUX 3a1a4
OXpaHbl OKpPY’KaAIOIIEH Ymemo:
cpenbl - AHAJIN3UPOBATH MOJYYECHHBIE

3aKOHOMEPHOCTH U
IIPEACTABIIATH PE3YJIbTAThI
HAarJsIHO B BUJIE IpauuecKux
MaTEpHAJIOB;

Braoems:

- 0a30BBIMM 3HAHUSMH B 00JIaCTH
(GyHIaMEHTAIBHBIX Pa3ZIeyioB
MaTeMAaTHKHU B 00bEME,
HEOOXOIMMOM JIJIs BJIaJCHUS
MaTEeMaTHYECKHUM aIllapaTom
IKOJIOTHYECKUX HAyK, 00paboTKH
uHGOpPMAIIMU ¥ aHAIM3a JaHHbBIX
I10 DKOJIOTHH U
IIPUPO/IOIOJIB30BaAHUIO;
CIIOCOOHOCTBIO IIOHUMATh,
M3JIaraTh U KPUTHYCCKH
aHaAJM3UPOBATH 0A30BYIO
nH(popManuo B 001aCTH
9KOJIOTHH U
PUPOJIONOIB30BAHUS.







IV.

O0bemM IMCHUIJIMHBI COCTABJIsAeT 3 3a4eTHBIX equuul, 108 yaca,

B TOM yucJe (0,72 3a4eTHBIX eIMHHIL

®opmMa NPOMEKYTOYHON aTTECTALMHU: 3a9€T

COJEPKAHUE U CTPYKTYPA JTUCIHUIIJIMHBI

4.1 Conepxanue JMCUMILIHHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHEM BHAOB Y4eOHbIX 3aHATHH U OTBEJCHHOI0 HA HUX KOJMYeCTBA
aKaJeMHIYeCKHX YaCOB

Bunel yueOHoit paboThI,

BKJIIOYAsi CAMOCTOSITEIIEHYIO paboTy

00yYaromuxcs, MPaKTHIECKYTO
HOJrOTOBKY H TPYJIOEMKOCTh
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o
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=
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S =
/M Q
o a = o (B yacax) DOpMBI TEKYLIETO KOHTPOJIS
3 3 S 5 yCIIEBAEMOCTH;
No 3 S g = s
i Paszen nucuIuimasl/ TeMbL 5 o 9 % KoHTakTHas paboTa npernogasarens | 5 5 dopma IpOMEKYTOUHOU
O 3 E g ¢ 00y JarOIIMUCS % S aTTeCcTaluu
M 5 9 £ g (no cemecmpam)
E Cemunapckue g 3
Koncynp | =
= Jlexuuu /MpaKkTHYeCKHe Y. S
o /mabopatopHsIe Taluu
~ 3aHATUS
[TuceMenHslii onpoc. OTyer
Pasznen 1. Beenenne. OcHOBHBIE 3a1a4H .
IO MpaKTUYecKoil paboTe.
1 MOJIETTMPOBAHUS B IKOJIOTO- 7 4 2 1 3 .
OTyeT Mo caMOCTOSTEIHLHOU
reorpapuueckux UCCIea0BaHUAX
pabore.
Paznen II. IIpocteiinue ctaTuCTUYECKUE U [Tucemennslit onpoc. OTyeT
) napamMeTpHu4ecKue MOJIEIH. 7 3 4 1 3 0 MpaKTUYecKoii padoTe.
Koppenaunonnsiil ananus. OTyeT Mo caMOCTOSTEIHLHOU
JucnepcuoHHbIN aHaIu3. pabore.
Pazpnen III. TeopeTtnueckne 7 3 o
. [TuceMenHslii onpoc. OTyer
3aKOHOMEPHOCTHU MOBEJAEHUS CITyYalHbIX .
110 MpaKTU4YecKoi padoTe.
3 BEJIMYUH 6 5 1

OT4eT Mo CaMOCTOSTEIILHON
pabore.




§ S E Bunpt yueOHoit paboThI, @opMBI TEKYIIETO KOHTPOJIS
Ne § ° = &; g:; s BKJTFOYAsI CAMOCTOSITEIIEHYIO PadoTy YCIIEBAEMOCTH; §
i Paznen nucuuninHbl/TeMbl > g § = 0 g o0yJaromuxcsi, IPakKTHUIECKYIO dopMa MpOMEKYTOUHOU
@) 2 5 g MOATOTOBKY M TPYJA0E€MKOCTb aTTeCTalluu
g =g (B yacax) (no cemecmpam)
e s
KonrakTnas pabora npenogaparens |3 % '
¢ O0y4aroIIMMUCs =R A
Paznen IV. Ananurnyeckue penieHus B 7 4 6 [TuceMmenHslii onpoc. OTyer
4 MaTeMaTHUYecKuX Mozesx. Pacmmpenue 10 CaMOCTOATEIbHON
BO3MOYKHOCTEHN aHATUTHYECKUX MOJIEIeH pabore.
7 4 3 [Tucemennslit onpoc. OTyeT
5 Paznen V. Yucnenneie Mogenu. Merozsl 4 1 10 IPAKTUYECKOM padoTe.
WHTEPIIOJSLNI OTyeT No caMOCTOSATENbHOU
pabore.
Paszzgen VI. Meroabs! onTuMu3aiiyg B 7 2 7 [TuceMennsiit onpoc. Otuer
6 MaTeMaTUYeCKOM MOJEIHPOBAHUN 1 0 CaMOCTOSATEIbHON
pabore.
Paznen VII. IIpumenenue Teopuu rpadon 7 [Tucemennslit onpoc. OTyeT
7 JUIS1 IOCTPOEHUSI MaTEMaTUYECKHUX 2 1 10 CaMOCTOATEIbHON
MOJIeJIeH B 9KOJIOTUYECKHUX UCCIEIOBAHUSIX pabore.
7 2 7 [TuceMenHslii onpoc. OTyer
8 Paznen VIII. ®akropHbIil aHamu3 2 1 11O HPAKTITICCKON a6OTeL
OTyeT No caMOCTOSATENBHOU
pabote
7 2 6 [TuceMmenHslii onpoc. OTyer
9 Paznen IX. Knactepnsiit ananus 1 IO CAMOCTOSATEIbHOMN
pabore.
KonTpoas camocTosiTeIbHOM padoThI 7 4
IIpoMexxyTOYHaAsE aTTECTALUA 7 3auer
Hroro yacos 108 34 17 8 45




4.2 Ilnan BHeayAUTOPHOH CAMOCTOSATEJIbHON Pad0Thl 00YYAOIIUXCS 110 JUCIUILIMHE

CamocTosTenbHas pabora o0yyaroumxcs V4eOHo-
P y
METOIIECKOe
Cemectp Hassanue paszuena, TeMbl B 4 a6 Cpoxn | TpymoeMKoCTh Ouenorinoe obecnieueHune
U CaMOCTOATCIBHON PADOTBL | o i ierms (uac.) CPCACTBO CaMOCTOSATEJIbHOU
paboThI
Pazpen I . B Teuenme . OJI*- 1,2
7 Pabota c nurepatypoit 3 VYcrHbIl 10KITaT JIJT** - 3
Tema 2 cemecTpa
Paznen II . B Teuenue N OJI*- 1,2
7 PaGora ¢ nureparypoit 3 YcTHBIN TOKIIag JUT** -3
Tema 1 cemecTpa
. Paspen 111 PaGoTa ¢ MHTebaTVDOi B reuenue | [TMchbMEHHBIN AT -1
Tema 1 patyp cemecTpa orpoc
. Paznen 111 Pabota c nurepatypoit B Teuenue . [IMcEMeHHbII OJI*- 1,2
Tema 2 cemecTpa orpoc
TP P
7 Pa3I[eJI 11 Pabora c HHTepaTypOﬁ B Teuenue 1 ITuceMeHHBIT JUI** - 1
Tema 3 cemecTpa orpoc
TP P
7 Paznen IV Pab6ora ¢ nureparypoit B teuenue 2 Koncnekr OJI*- 1,2
Tema 1 cemecTpa AT - 4
7 Paznen IV Pabota c nurepatypoit B teuenue 2 Koncnexr OJI*-1,2
paTyp o
Tema 2 ceMmecTpa AT -4
7 Paznen IV PaGora ¢ nureparypoit B teuenue 2 KoHcriekT AT - 4
Tema 3 cemecTpa
7 Pazpgen V PaGora ¢ nureparypoit B teuenue 1 KoHcriekT JUT** - 1,6
Tema 1 cemecTpa
7 Pazmen V PaGora ¢ nureparypoit B teucnme 1 Koncnekr JULE* -7
Tema 4 cemecTpa
7 Pasgen V PaGora ¢ nureparypoit B teuenwue 1 Koncnekt/ OJI*- 1,2
T 5 ceMecTpa [InceMeHHBIM AT - 3.4
cMa orpoc
7 Paznen VI Pabota c nurepatypoit B teuenue 3 Koncmekt/ OJI*-2
paTyp o
Tema 1 cemecTpa YcTHbIN Onpoc AT -3, 4




CamocrosiTenbHast paboTa 00yJaroumxcst

VYuebHo-

OueHouHoe METOINYECKOE
Cemectp HasBanue pa3nena, TeMbl By caMOCTOSTENbHOM paBoTEI Cpoku | TpyaoeMkocTh CPENCTBO obecrneueHue
BBITIOJTHEHUS (gac.) CaMOCTOSITeIIbHOM
paboThI
7 Paznen VI PaGora ¢ nureparypoit B Teuenue 4 YCTHBINA TOKIaT OJI*-2
Tema 2 cemecTpa
7 Pasnen VII Pabora ¢ nureparypoii B teuenue 2 Koncnekt/ OJI*- 1,2
cemecTpa [TuceMenHbII
Tema 1 onpoc
7 Paznen VII PabGora ¢ nureparypoii B teuenwue 3 Y CTHBIN AOKIIAT OJI*-1,2
Tema 2 cemecTpa AU -3, 4
7 Pasnen VII Pabora ¢ nureparypoii B teuenwue 2 Koncnexr / OJI*- 1,3
cemecTpa [TuceMenHbII
Tema 3 onpoc
7 Paznen VIII PaGora ¢ nureparypoit B teuenue 2 Koncnekr OJI*- 1.4
Tema 1 cemecTpa AT -7
7 Paszen VIII PaGora ¢ nureparypoit B teuenue 2 Koncmekr / OJI*- 1
cemecTpa [TuceMeHHbII AT -3.4
Tema 2 ompoc
7 Paznen VIII PaGora ¢ nureparypoit B teuenue 3 Koncmexkr / OJI*- 1,3,4
Tema 3 cemecTpa YcTHBIN TOKIIa T -7
7 Paznmen IX Pabora ¢ nureparypoit B teuenue 3 Koncnekr OJI*- 1,3,4
Tema 1 ceMecTpa AT -7
7 Pazpen [X Pabota c nurepatypoit B teuenue 3 Koncnexr OJI*-1,3,4
Tema 2 cemecTpa AT -7
OO0t 00beM CaMOCTOSITEIBHON PabOTHI MO TUCIUTIINHE (Yac) 45

*OJI — OcHoBHas JuTEepaTypa

*#J1J1 — JlononHuTENbHAS JTUTEpATypa




4.3 Conepxxanue y4eOHOro MaTepuasa

Pasnen [. Beenenue. OcHOBHBIE 33/1a4 MOAECTUPOBAHUS B HKOJIOTO-TeorpaduuecKux
MCCIIEIOBAaHMIX

1. ®yHKIIMM MaTeMaTUYECKUX MOJIeJIeil B 3a1a4yaX TUArHOCTHKHU U MPOTHO3a.

2. [Ipo6nems! ucxomuoit nadopmarnmu. Janasie. Onepanuu ¢ JaHHBIMU.

3. ToyHOCTH MAaTEMATHYECKUX MOJIEIIECH.

4. OcHOBHBIE IOJIXO/Ibl K MATEMAaTUYECKOMY MOJIEITUPOBAHHUIO.

Paspgen II. [IpocTeimue craTucTUYECKUE U apaMeTpudecKkue Moaenu. KoppensinuoHHsli
aHanu3. /lucrnepcuoHHbIN aHaIN3.

1. Mogenu OTeueCTBEHHBIX U 3apyOEKHBIX aBTOPOB, IPEJHA3HAUEHHBIE NJIS ONMCAHMS
3aKOHOMEPHOCTEN MPUPOAHBIX U COLIMATBHO-3KOHOMUYECKUX MPOLIECCOB U SIBIICHUH.

2. BO3MO0>XHOCTH, JOCTOMHCTBA U HEJJOCTATKU Ka)J0I'0 M3 Ha3BAaHHBIX METO/OB U I'PAaHULIbI
UX IPUMEHUMOCTH.

3. IIpoGaembl BXOJHON MHPOPMALIUN MOJIEIICH.

4. City4daliHble BEIMYMHBI. 3aKOHBI PACIPEACICHUS CIIy4aliHbIX BEJIMYHH.

5. OCHOBHBIE YHCIIOBBIE XapaKTEPUCTHKHU, HCIOJIb3yEMble B CTATUCTHUECKUX MOJEISIX
(HayanpHBIE, IIEHTPAJbHBIE M CMELIAHHBIE MOMEHTHI). VX uHTepmnpeTauus U HOPUMEHEHHE JUis
aHaIu3a.

6. CraTucT4eCKHE OLICHKHU TUIIOTE3 BUAA SKOJIOTMUYECKUX MOJEIIEH.

Paznen 1. TeopeTnueckue 3aKkOHOMEPHOCTH IOBEACHUS CIIyYalHbIX BEJIUYUH
1. CurmanbHebIi MacITad

2. MeTroa HauMEHbBIITUX KBaJApaToB.

3. Perpeccuonnbie TUHEHHBIE U HEIMHEUHBIE MOJICIIH.

Pa3znen IV. Ananutuueckue penieHnus B MaTeMaTHUECKUX MoJiensiX. Paciupenue
BO3MOKHOCTEH aHATUTHUYECKUX MOJIETICH.

1. IMocienoBarensHbie ynpolieHus TuddepeHINATBLHBIX YPABHEHUH C IENBI0 MMOJYYCHHUS
MPOCTEUIINX AHAIUTUYECKUX PEIICHUM ISl ONUCAaHUs MPUPOJHBIX IPOLIECCOB U SIBJICHUU Ha
IIpUMEpPE MEPEHOCA IPUMECEN.

2. ®opMyIHUpPOBKA IPOCTEHIINX OJJHO- U ABYMEPHBIX 3a7au nepenoca u 1uddy3un npumecH.
[Ipumep aHATUTHYECKUX pPEIICHUH, ONMUCHIBAIOIINE HM3MEHEHHsS] KOHUEHTPAalUU IPUMECH IpU
MIOCTOSIHHBIX U MepeMEHHBIX K03 duirentax TypOyneHTHo Auddy3un.

3. BeposTHOCTHBIH NOAXOJ K ONMCAHHUIO TPUPOAHBIX IPOLIECCOB U  SBJICHUM.
TeopeTnueckre OCHOBBI METOAA HAXOXKACHUS (PYHKUIMN IUIOTHOCTU BEPOATHOCTEH pacmpesesieHus
BXOJHOU MH(OpMaIuu.

Pazpen V. YUncnennsie moxenu. MeTo bl HHTEPIIOISLUY.

1. Bo3mokHOCTH peanu3aluy MOJENEH C MOMOIIBIO YUCIEHHBIX METONOB. Paznuune 3Tux
MOJEJIEH OT yCJIOBHM 3aMblKaHus. [locTaHOBKA HadaabHBIX M IPAHUYHBIX yCJIOBHMM. Bo3moxkHOCTH,
JOCTOMHCTBA U HEAOCTATKU 3THX MOJEIEH.

2. Meron cetok. Heo6xoauMOCTh anmpoKCUMaUu MPOU3BOJAHBIX KOHEYHO-PA3HOCTHBIMU
aHasioraMd. MeTonpl NPEACTABICHUS IPOU3BOJHBIX KOHEYHO-PA3HOCTHBIMM  aHAJIOTaMHU:
pasnoxxkenue B psapn Teiuiopa, MOJMHOMHUANbHAS ANIIPOKCUMALUs, MHTETPAIBHBIA METOJ, METOJ
KOHTPOJBHOro 00beMa. OmuOKH anmnpoKCUMAaIK POU3BOIHBIX KOHEYHO-PA3HOCTHBIMU CXEMaMHU
"prepen", "Hazan", HEHTPATLHBIMU PA3HOCTSIMU.

3. SIBHBIE 1 HESABHBIE KOHEUHO-PA3HOCTHBIE CXEMBI, IPEUMYILECTBA U HEAOCTATKU KaXKIOU
13 HUX IIPU pealn3aliu.

4. ANTOpUTMBI YMCIIEHHBIX CXEM [UIsl YPaBHEHHMH IIEpEHOCA MPUMECEH M allpOKCHUMALHs
TPAaHUYHBIX YCIIOBHUH ISl IPOCTEHIINX CETOYHBIX 00IacTei.
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5. IlonmuHOMMANIbHASA U ONTUMAaIbHas HUHTCPIIOJIAIMA.

Paznen VI. Metoasl onTuMHU3aiuu B MAaTEMATHYECKOM MOJAEITUPOBAHUH.
1. Llenessie pyHKImu. @opMyIHPOBKA MATEMATHYECKOM 3a/1a9U ONTUMU3AIINH.

OHpe,[[eJ'IGHI/Ie I'paHuIl 00BeKTa OIITUMM3AallNH.

2. [Ipumepsl perieHns ONTUMHU3ALUOHHBIX 33]1a4.

Pazgen VII. Ilpumenenue Teopuu rpadoB 11 TOCTPOSHUSI MATEMAaTUYECKUX MOJICIICH B

SKOJIOTHYCCKHUX MCCIICA0OBAHHUAX.

1. DnemenTsl Teopun rpados. CriocoOsl 3a1anus rpadoB. MaTpuiia CMEKHOCTH U
WHIMJICHTHOCTH.

2. 3agaum, penraemMbie ¢ MOMOIIbIo rpados. Jlornueckoe MOAEIMPOBAHNE THIIOTE3 PA3BUTHUS
HKOCHUCTEM C UCIIOJIb30BaHUEM IpadoB.

3. Kinaccudukanun (nepapxuueckas, TAKCOHOMHUECKas (haceTHas TMXOTOMUYECKAs) U UX
MPUMEHEHHE B YKOJIOTHUYECKUX 3aj[auax.

Paznen VIII. ®akTopHbIi aHATU3.
1. OcHOBHBIE TIOJIOKEHUS, METOBI, 337291, CXEMa BBIMTOTHCHHS (DAKTOPHOTO aHAJIH3A.
2. Meron rinaBHBIX KOMIIOHEHT. ['eomeTpuyeckas unrepnperamus. opmanabHas

uHTepnpeTanus. OONMiA aNropuT™ U CoIepKaTeNlbHas HHTepIpeTays. BoaMoskHOCTH ISt
IIPOTHO3a U MOJCIIUPOBAHHUS.

3. [Ipumepsl perieHus 3a1a4 ¥ HHTEPIPETAUU Pe3yabTaToB ¢ nmoMoiiso MI'K.

Paszpen [X. KnacrepHslii ananus.

1. OcHoBHas 3aa4ya. OTauyuue oT Kinaccupukanuii. Mepsl A7 BbIACICHHS KJIACTEPOB.
OcHoBHBIE 3Tanbl 00pa0OTKU JTaHHBIX.
2. KitacTepHblil aHaIu3 ¢ IOMOILBIO IPUEMOB TAKCOHOMHUYECKOIO aHAJIM3a Ha IPUMEpe
BPOLUIABCKOM TaKCOHOMUM, IeHIpo-nepeBa beppu, metona nenapuros, MI'K.

4.3.1. IlepeyeHb CEMUHAPCKHUX, IPAKTHYECKUX 3aAHATHH U J1a00paTOPHBIX padoT

Ne Ne paspena n HanmenoBanue ceMruHapos, TpynoemKocTs Ouenounsie ‘DOPMHPWMMC*
n/n TEMBI NPaKTHYECKUX U JTabOpaTOPHBIX paboT (4ac.) cpezicTBa &lﬂiﬁ?ﬁg
JAUCHUTUINHBL Bceero U3 Hux 8 P
(Momys) YacoB | MpaKTHYECKas
MOATIOTOBKA
1 2 3 4 5 6 7
B xoMmnbroTepHOM Kinacce —
Paznen I
oOydeHue BbIOOpPY TaHHBIX MO
Temsr 1,2,3. 3aJla4d MOJCIUPOBAHUS IK-1
1 ’, co3):[a1i[1/1;1 6a3§naﬂimx l'IOIiICKa 2 Pacuerna
Paznen 2. ’ s pabora | MKk
JAHHBIX JJIS1 MOJICTTUPOBAHUS
Tema 1, 3. MIPUPOTHBIX MTPOILIECCOB U
SIBIICHHI
B xoMmnbroTepHOM Ki1acce —
Pazgen 11 cTaTucTU4ecKas oopaboTka ITK-1
2 JTAHHBIX. AHAJIU3 YUCIIOBBIX 4 Pacuerna
Tema 4,5, 6 ) s pabora | MAKmki.
XapaKTEPUCTUK MPOLIECCOB U
SIBIICHUW OKPY’KaIOIIEH CPeJibl.
Pazgen 111 B xoMmnbroTepHOM Kinacce — IIK-1
3 00paboTka nHMOpPMAIUH IS 5 Pacyerna
Tema 1,2,3 p p s pabora | MKk
MTOJTYYCHHS] TEOPETHUSCKUX
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3aKOHOMEPHOCTEN NOBEICHUS
XapaKTEPUCTHUK MPOILIECCOB U
SIBJICHUW OKPY KaIOIIeH Cpeibl.

B xoMmnbroTepHOM Kinacce —
00paboTka nHpOpPMAITUH IS
MOJTYYEHUS PA3IUIHBIX MOJIETICH
MHTEPIONIALNN XapaKTEPUCTHK

Pazgen V. MPUPOAHBIX MTPOLUECCOB U
4 Tema 4,5 SIBIICHUH, TOCTPOCHI 4
M30JMHEHHBIX KapT
XapaKTePUCTHK, IPUMEHEHHS
WH(OPMAIIMOHHBIX TEXHOJIOTUI
JUTSL BU3yalu3aluu 1
WHTEPIPETAINHN PE3YyJIbTATOB.

Pacuerna TIK-1

s pabora | WKnki

B xoMmnbroTepHOM Kinacce —
Pazgen VIII. | peuienue 3a1a4u Moucka cBs3ei
00JBIIOr0 HAbOpa XapaKTePUCTHK

Tema 2, 3. - IK-1
5 MPOLIECCOB U SIBJICHAU 2 PacueTtna
Pazpen IX. OKpYXKaroIlei Cpeibl ¢ s padora | MKk
rcnosp3zoBanrnem MI'K.
Tema 2.

Brinenenue kiactepoB ¢
ucnoiabp3zosanneM MI'K.

4.3.2. IlepevyeHb TeM (BOIMPOCOB), BLIHOCHUMBIX HA CAMOCTOSITEIbHOE U3yYeHHE CTYACHTAMH B
paMkax camocTosiTeabHoil padoTsl (CPC)

n/m Tema 3anmanue dopmupyemas NAK
KOMIICTCHIIUSI

YcTHOE (BHEAY IUTOPHOE)
YCBOEHHE MOHITUS O OOJIBIIUX
1 Paznen I JIAHHBIX, UX UCIOJIb30BAHUU. TK-1 WK 11
Tema 2 Kpartkuit nuceMeHHbIH 0030p, '
MIPE3CHTAIIHS.
becena B ayauTopuu.

YcTHOE (BHEAYy IUTOPHOE)
YCBOEHHE BO3MOYKHOCTEN MOJIeNeH,
Pazpen 11 UX Pa3HOBMIHOCTEH, TOCTOUHCTB U
2 > " I1K-1 WIKmki.1
Tema 1 HenocTaTkoB. Kpatkuit
MUCBMEHHBINA 0030D, TTPE3CHTAIIHS.
becena B ayauTopun.

BhInonHeHye 3aJaHus B BUJE
3 Paspen 111 KOHTPOJILHOM PaboTHI ¢ TK-1 WK k1
Tema 1 MOCJICIYFOIIEH TPOBEPKO '
TpenojaBaTeneM

BhInonHeHye 3aJaHus B BUJE
4 Paspen 111 KOHTPOJILHOM PaGoTHI ¢ K-1 WTK k1
Tema 2 MOCJICIYFOIIEH TPOBEPKO '
TpenojaBaTeneM

BhInonHeHye 3aJaHus B BUE
5 Paspen 111 KOHTPOJILHOM PaGoTHI ¢ TK-1 WTK k1
Tema 3 MOCJICTIYFOIIEH TPOBEPKOM '
penojaBarenaeM
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Pazpgen IV
Tema 1

CaMocTosTelIbHas HOATOTOBKA,
JOMaIIHsIs padoTa ¢ IUTepaTypoit o
npuMeHeHnn qudpepeHInanIbHbIX
YPaBHEHHUS ISl OTICAHHUS
nepeHoca npumeceid. Kparkuit
MUCBMEHHBINA 0030D.
CobecenoBanue BeseT
Ha3HAYCHHBIN CTYJICHT B
MIPUCYTCTBUU MPEIO1aBaTes

IK-1

NIKmki.1

Pazpgen IV
Tema 2

CaMocTosTelIbHas HOATOTOBKA,
JOMAIITHSIsL padoTa ¢ IuTepaTypoun
00 aHATUTUYECKUX METOZaX
pemeHuit qudhepeHIuaIbHbIX
ypaBHeHu. KpaTkuil tMCbMEHHBIN
0030p. CobecenoBaHue BEACT
Ha3HAYCHHBIN CTYJICHT B
MIPUCYTCTBUU NPETOIABATEIIS.

IIK-1

NKki1.1

Pazpgen IV

Tema 3

CaMocTosTelIbHas HOATOTOBKA,
JOMaIIHss paboTa ¢ IUTepaTypoi o
BO3MOJKXHOCTAX BEPOATHBIX
MOJICIICH JIsl peIICHUs
DKOJIOrM4ecKux 3a1ad. Kparkui
MMCbMEHHBINA 0030p.
CobecenoBanue BeACT
HA3HAYCHHBIN CTYJICHT B
MIPUCYTCTBUY MPETOJIABATEISI.

IIK-1

WIKmki.1

Pazgen V

Tema 1

CaMocTosTelIbHas HOATOTOBKA,
JOMaIIIHsIs padoTa ¢ IUTepaTypoi o
HAYaJbHBIX U TPAHUYHBIX YCIOBHIX
IIpY pelieHuu ypaBHeHui. KpaTkuii

MUCHMEHHBINA 0030D.
CobecenoBanue BeaeT
HA3HAYCHHBIN CTYJICHT B
MIPUCYTCTBUU MPETOJIABATEISI.

IIK-1

WIKmki.1
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Pazgen V
Tema 4

CaMocTosTelIbHas HOATOTOBKA,
JIOMalHss paboTa ¢ IurepaTrypoi
00 annpoKCUMAaIMOHHBIX CXeMax

IIpY pelieHuu ypaBHeHui. KpaTkuii
NUCbMEHHBIN 0030p.
CobecenoBanue BeseT
Ha3HAYEHHBIN CTY/IEHT B
MIPUCYTCTBUH MPETIOIABATEIS.

IIK-1

WIKmki.1

11

Pazgen V

Tema 5

CaMocTosTelIbHas HOATOTOBKA,
JOMaIITHSIsl padoTa ¢ IuTepaTrypoun
10 METOy ONTUMAIIbHOU
uHTepnosauuu. Kpatkui
IIMCbMEHHBIN 0030p. BrinonHeHne
3a/1aHus B BUJE KOHTPOJIbHOU
paboThI ¢ OCIeqYOMIEH
MIPOBEPKOH Mpeno1aBaTeieM.

IIK-1

WIKmki.1

12

Paznen VI

YcTHOE (BHEAY IUTOPHOE)
YCBOECHHUE BO3MOKHOCTEN

IK-1

NIKrnki.1
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Tema 1

OIITUMU3AIITMOHHBIX MOI[GJICI\/JI, ux
pasHoBuaHOCcTEN. KpaTkuit
NUCbMEHHBIN 0030p.
becena B aynuropun.

13

Paznen VI
Tema 2

YcTHOE (BHEAYy IUTOPHOE)
YCBOECHHUE BO3MOKHOCTEN
ONTUMHU3AIMOHHBIX MOJIENICH,
MIPUMEPBI PEIICHUS IKOJIOTUICCKUX
3agad. KpaTkuii nucbMeHHbIN
0030p.
becena B ayauTopuu.

IIK-1

WIKmki.1

14

Paznen VII

Tema 1

YcTHOoe (BHEAy IUTOPHOE)
YCBOEHHUE 3aIllMCU MaTPUIL
CMEKHOCTH M UHITUJCHTHOCTH JISI
pasnuuHbIX Tpados. Kparkuit
MUCHEMEHHBINA 0030p, ITPE3EHTAIHS.
becena B aynutopun.

IK-1

NIKmki.1

15

Pazgen VII
Tema 2

YcTHOE (BHEAYy IUTOPHOE)
YCBOGHHUE 33aJ]a4M pacKpacku rpada
Y TIPUMEHEHUS JIJISL PEIICHUS
9KOJIOTHYECKUX 3a1a4. KpaTtkuit
MUCBMEHHBINA 0030D.
becena B ayauropun

IIK-1

WIKmki.1

16

Pazgen VII

Tema 3

YcTHOE (BHEAY IUTOPHOE)
YCBOCHHE BUJIOB Ki1accuuKarmii,
UX Pa3HOBUAHOCTEU U OTIIMYU.
Kpartkuii nuceMeHHbIH 0030p,
IPE3CHTALIUS.
becena B ayauropun

IIK-1

WIKmki.1

17

Paznen VIII

Tema 1

YcTHOE (BHEayJUTOPHOE)
YCBOCHME OCHOBHOM CXEMBI
(dakTopHOTO aHanu3a. KpaTkuii
MUCBMEHHBINA 0030D.
Cnaetcst Ha IPOBEPKY
IIPENOAABATEIIIO.

IIK-1

WIKmki.1

18

Paznen VIII
Tema 2

YcTHOE (BHEayJUTOPHOE)
YCBOCHHUE COAECPKATEIBHON
MHTEPIIPETALIUU PE3YJIBTATOB
anaimm3a MI'K. Kpatkuit
NUCbMEHHBIN 0030p.
becena B ayautopun.

IIK-1

NKrki1.1

19

Paznen VIII

Tema 3

YcTHOE (BHEAY IUTOPHOE)
ycBoeHue Bo3moxxkHocTed MI'K u
MIPUMEPOB PELICHUS 3a/1a4 JaHHBIM
MeTosioM. KpaTkuii nucbMeHHbIN
0030p, Ipe3eHTAIIHSL.
becena B aynuropun

IIK-1

MKk .1

20

Paznen IX
Tema 1

YcTHOE (BHEAY IUTOPHOE)
YCBOCHHE MEP TSI BBIJCIICHUS
KJ1actepoB. KpaTkuii mucbMEHHbIN
0030p.

Cnaetcsi Ha IPOBEPKY

IK-1

NIKnki.1
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IpenoaaBaTelo.

VYcTHOoe (BHEAY AUTOPHOE)
YCBOCHHE MTPUEMOB
TaKCOHOMHYECKOTO aHaJIN3a Ha

Pasnen IX pUMepe BPOIUIABCKOM
21 Tena 2 TaKCOHOMHH, JICHIPO-JepeBa 1K-1 UKk
Beppu, meronia teHAPUTOB.
Kpatkuii nucpmMeHHbIN 0030D.
Cnaercst Ha IPOBEPKY
IPEeIoIaBaTeIo.

4.4. MeToinyecKue yKa3aHUsl 10 OPraHU3alMM CAMOCTOSITeJIbHON PadoThI CTY/IEHTOB

Mertoauyeckre yka3aHMs IO OpraHU3alMM CaMOCTOATENbHOM paloThl, C MOAPOOHBIM
ONMCaHMEM KaKJIOTO 3aJaHus, INpeiacTaBieHHoro B Ttabmune 4.3.2, pasmemensl B OUOC mo
COOTBETCTBYIOLIEH AucHUIIMHe «MaremaTuyeckue METOJbl U MOJENM B 3a/layax OKpY’Karollen
cpenb». Ko nocrymna: 4vmeft.

V. YYEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE
JAUCHUIVIMHBI MO4YJIs)

a) nmepeveHb JUTEPATyPbI

OcHoBHas:

1. ApryunHneBa, Amia BsdecnaBoBHa. MartemaTudyeckoe MOJAEIMPOBAHUE B 3ajadax
OXpaHbl OKpy:karomen coensl [Teker] : yued. mocobue / A. B. Apryuunuesa, B.K. Apryuunies ;
Wpkytckuii roc. yH-T. - Upkytek : U3n-Bo UT'Y, 2015. - 133 c.; 20 cm. - bubauorp.: c. 110. - ISBN
978-5-9624-1260-3 (44 5k3.)+

2. ApryumnneBa, Amna BsuyecnmaBoBHa. MeTOIbl CTaTHCTHYECKON 0OpaOOTKHM M aHamM3a
rugpoMereoposiornueckux HaOmogenuid [Tekct] : yue6. mocobume / A. B. ApryuumHuesa ;
Wpkyrckuii roc. yH-T. - UpkyTck : U3a-Bo UI'Y, 2007. - 106 c.; 20 cm. - bubmuorp.: ¢. 102-105. -
ISBN 978-5-9624-0165-2 (44 7x3.)+

3.  ApryuunueB, Banepuii  KynpusnHoBuu.  MaremaTuueckoe  MOJAEIMPOBAHUE
MIPOCTPAHCTBEHHOTO paclpeieNieHUs] 3arps3HSIONIMX BellecTB B aTMmocdepe u ruapocdepe
Mownromuu [nekTpoHHBINA pecypc] : HaydHoe usnanue / B. K. Apryumnnes. - 9BK. - Upkyrck :
Wzn-so UI'Y, 2014. - Pexum gocryna: Y3 "bubnuorex". - Heorpanuu. gocryn. - ISBN 978-5-
9624-1093-7+

JdomostHuTEIbHAS:

1. FOpoBuu, Buktop HWocudoBuy. MaremaTtuyeckue MOJEIH ECTECTBEHHBIX HayK
[Dnextponnsrii pecypc] / B. . IOnoBuu. - Mocksa : Jlans, 2011. - 335 c. : wr ; 21 cm. -
(YuebHuKH 1J1g BY30B : ClieluaibHas muteparypa). - Pexxum nocryna: 3bC "UsnarensctBo "Jlansp".
- Heorpanuu. nocrym. - bubmumorp.: ¢. 327-329. - ISBN 978-5-8114-1118-4+

2. Haam, B. 1. MaTemaTtnueckrue MOJEIN U YHUCICHHBIE METOJIbI B 3a/1a4aX 3KOJIOTUYECKOTO
MoHuTopuHra armocdepsl [Tekcr] : [monorpadms] / B. U. Haam, WM. D. Haam. - Mocksa :
OU3MATIIMT, 2010. - 330 c. ; Her. - Pexxum nocryna: ObC "Pykont". - Heorpanuu. nocrym. -
ISBN 978-5-9221-1160-7+

0) 0a3bl TaHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI

1. https://integral.ru — rpynna komnanuit « IHTErpam»

2. https://forum.integral.ru/index.php - popym s sxonoroB «MHTErpam»

3. http://wiki.integral.ru/index.php/ba3a 3nanuii ®@upmsl_MuaTerpan - 6a3a 3nanuil Gupmbl
HNurerpan

4. http://wiki.integral.ru/index.php/Kateropus:IIporpammusie TepMuHbl — TepMHHBI H
OTIpe/IeTICHUs], PUCYTCTBYIONINE B POTPAMMax Cepru « IKOJIOTH»
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https://integral.ru
https://forum.integral.ru/index.php
http://wiki.integral.ru/index.php/База_знаний_Фирмы_Интеграл
http://wiki.integral.ru/index.php/Категория:Программные_термины

5. https://eco-
c.ru/public/emission/YIIP3A%20«9K0%20uentp».%20PykoBonctB0%20mons30Baremns.pdf —
PykoBoactBo nonb3oBatens YIIP3A «9KO uentp»

6. https://integral.ru/Integral/userguides/ecoMaster manual.pdf - PykoBoncTBO
MOJIL30BATEIsl cepur porpamMm «dxoMactepy

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

VI.MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJIMHbI (MOAYJIS)

6.1. YueOHo-1200paTOpHOE 000py10BaHME:

JlexuimoHHbBIE 3aHATUS TIPOXOAAT B ayAuTOpuH Ha 30 MOCaJOYHBIX MECT C MYJIbTUMEAUITHBIM
obopyioBaHrEM U y4eOHOH MeOebio.

[IpakTudeckre 3aHATHSA, TPEOYIOIIUME HCIONb30BAHUE TMEPCOHANBHBIX KOMIIBIOTEPOB
IIPOXOJAT B KOMIIBIOTEPHOM Kilacce Ha 14 mocagouHbIX MECT.

6.2. [IporpamMmmHoOe o0ecnieyeHue:

JUis  BBINOJIHEHHS  NPAKTUYECKUX  pabOT  HMCHOJB3YIOTCS  CIEAYIOLUIME  HAKEThl
CHEIHATU3UPOBAHHBIX IIPOTPAMM:

- IporpamMma uist paboThI ¢ TaHHBIME 1 pacyeToB Microsoft Excel

- reounopmannonnoe I[10 QGIS

- Iporpamma Jyisi CTaTUCTHYeCKor 00paboTku R

6.3. Texunuyeckue u JJIEKTPOHHBbIE CPECTBA:

VYueOHblii MaTepuan IMOJAETCS C MCHOJIb30BAHUEM COBPEMEHHBIX CpPEACTB BHU3YyaJIU3allUU C
MIPUMEHEHHEM MYJIbTUMETUIHOTO 000pYIOBAHHUSI.

[lepcoHanbHbIE KOMIBIOTEPHI J1JIS1 BBINOJIHEHUS TPAKTUYECKUX U CAMOCTOSITEIBHBIX padoT.

[To xaxmo¥l TeMe AMCHMILIUHBI MOATOTOBJICHBI MPE3CHTALMU, Pa3MEIIEHHBIE B OTKPHITOM
nocrtyre B DUOC.

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'NHU

Hpenoz{aBaHHe JUCHUITIINHBI BCICTCA C IMPUMCHCHUCM (Q1(59147410)1115,€ BUIOB
00pa3oBaTeIbHBIX TEXHOJIOTHH:

NudopmanuonHbie TEXHOJOTHM: WCIIOJIB30BAHUE JJICKTPOHHBIX  00pa30BaTEIBHBIX
pPECYpCOB MpPH TMOJATOTOBKE K 3aHATHSAM, 3aHSATHS CONPOBOXKIAKOTCS MYJIbTUMEIUHHBIMU
MMpe3CHTAuuAMUA, IPOCMOTPOM POJIMKOB I10 IPOXOAUMBIM TCMaM.

IIpoekTHasi TEXHOJIOTHSI: OpPraHHM3aIMs CaMOCTOSTEILHOW pPAa0OThI CTYJICHTOB, KOTJa
o0y4eHHe MPOUCXOIUT B TpOIEcCe ACATEIbHOCTH, HANpaBICHHOW Ha pa3pelieHhe MpOoOJIeMBI,
BO3HUKIIICH B XOJI¢ U3yUCHHS TEMbI

IIpo6iemHoe  oOyuyeHHe:  CTUMYJIUPOBAHHE  CTYJCHTOB K  CaMOCTOSITEJILHOMY
NpUOOPETEHUIO 3HAHUN, HEOOXOJMMBIX JUIS PEUICHUS KOHKPETHOH MpPOOJIEMBI, €ro 3JEMEHTHI
HCIOJIb3YIOTCS B XO/1€ 3aHATHH.

KonTekcTHOE 00y4YeHHe: MOTHBAIMS CTYJACHTOB K YCBOCHHUIO 3HAHHUW ITYyTEM BBISBICHUS
CBsI3el MCXKAY KOHKPCTHBIM 3HAHUCM U €0 IPUMCHCHHUEM

OOyuyeHne Ha OCHOBe ONbITA: AKTUBU3AIMS IMO3HABATEIBHON JCSITEIBHOCTH CTY/ICHTA
MIPOBOJIUTCS 32 CUET aCCOIMALUU U COOCTBEHHOTO OIIBITA.

OOyuyeHne KPUTHYECKOMY MBbIIIJIEHHIO: TOCTPOCHHE 3aHATUS IO OIPEIEICHHOMY
QITOPUTMY — TIOCIICJIOBATEIbHO, B COOTBETCTBHHM C TpeMs ¢a3aMu: BBI30B, OCMBICICHHE U
peduiekcusi. Llenb maHHON 00pa30BaTEIbHONH TEXHOJIOTUU — PAa3BUTHE MBICIUTEIBHBIX HABBIKOB
o0yyJaromuxcs, HeOOXOJUMBIX HE TOJBKO NMPU M3YYCHHH YYEOHBIX MPEIMETOB, HO U B OOBIYHOU
KHU3HH, U B TPOPECCUOHAIBHON MACATEIBHOCTH (YMEHHUE NPUHUMATh B3BEIICHHBIC PEIICHHUS,
paboraTh ¢ nH(DOpMALIUEH U 1Ip.).

CraHuuoHHOe oO0y4YeHHMe: OpraHM3alus  ICJICHANPABICHHOW W IUIAHOMEPHOMN
CaMOCTOSITENIbHOW Pa0OThI CTYACHTOB Ha 3aHSATHH B MUHH-TPYIIIAX B HENsAX Oojee 3((EeKTUBHOTO
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https://eco-c.ru/public/emission/УПРЗА%20
https://eco-c.ru/public/emission/УПРЗА%20
https://integral.ru/Integral/userguides/ecoMaster_manual.pdf
https://rp5.ru/
http://www.pogodaiklimat.ru/

YCBOEHUS NMPOXOAMMOI0 MaTepuana, KOorja Kaxjas rpylnmna BbIOMpaeT CBOIO 00pa3oBaTeNbHYIO
TPaeKTOPHUIO, M CTYACHTHI CAMH OLIEHUBAIOT CBOIO padoTy.

HanmeHnoBaHMe TeM 3aHATHM ¢ UCI0Jb30BAHHEM AKTHBHbIX (l)OpM Oﬁy‘lel-ll/lﬂ:

dopma / MeTo1bl
Ne Tema 3ansaTus Bup 3anstus p Kosn-Bo vacos
MHTEPAKTHUBHOTO 00YyUYEeHHUS
Brenenue.
OcHOBHbIE 33]1a41
WNudopmannonnsie
1 MOJICIIUPOBAHUS B Jlexums 4
TEXHOJIOTHH
9KOJIOrO-TeorpadudecKux
HCCIIEOBAHUSIX
[Ipocreitmume 8
CTaTUCTHUYECKHUE U
WNudopmannonnsie
2 | mapamMeTpuyecKue MOJEIH. Jlexuus
o TEXHOJIOTHH
Koppensauuonsslii aHanus.
JlucnepcoHHbBIN aHaAIN3.
TeopeTnueckue 6
3 3aKOHOMEPHOCTHU Texus Nudopmanronusie
MOBEJICHUS CITyYalHbIX TEXHOJIOTHH
BEJIMYUH
AHanuTU4YeCcKue perieHus 4
B MaT€MaTHYECKUX
Nudopmanronusie
4 Mozensax. Pacmmpenne Jlekuus
N TEXHOJIOTHH
BO3MOKHOCTEH
AHATUTHYECKUX MOJIEJIEH.
5 HucneHHsle MOACIIN. Texuns WNudopmannonnbie 4
Metoabl HHTEPIOJISALIMH. TEXHOJIOTHH
Metoapl ONTUMU3AINH B 2
Nudopmanronusie
6 MaTeMaTHUYECKOM Jlexuus
TEXHOJIOTHH
MOJICJIIUPOBAHUMU.
[Ipumenenue Teopun 2
rpadoB AJisi TOCTPOCHUS
pad P . Nudopmanronusie
7 | mMaTeMaTUYECKUX MOJeJen Jlexuus
TEXHOJIOTHH
B 9KOJIOTUYECKHUX
HCCJIE0OBAHUSX.
DaKTOpHBINA aHAIH3. Nudopmannonusie 2
8 p Jlexmus (op
TEXHOJIOTHH
KnacrepHslii anaaus. Nuadopmanmonnsie 2
9 p Jlexmus bop
TEXHOJIOTHH
Hroro yacos 34

VIIL.OOEHOYHBIE MATEPHUAJIBL VIS TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALIUN

8.1 Ouenounsie marepuaasl (OM):

OueHqubze mamepuaiibl 07151 6XOOH020 KOHmMpOoJisi — HE IPEAYCMOTPCHBI.

OueHqubze mamepuailbl mexKyuieco KOHmpoJisi
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Tema nim paszaen

Tlokazarennb

Kpurepuii onenuBanust | @opmupyembie
JHUCIATLINHEI KOMIICTCHITUU U
WHJIUKATOPBI
OcHoOBHBIE 3371241 3HaeT QyHKIUU Bnapneer marepuanom
MOJICJIMPOBAHUS B MaTeMaTUYEeCKHX MOJACICH B JAHHOTO pa3zena.
9KO0JIOr0- 3aJ1a4ax JHarHOCTUKU U 3HaeT OTBETHI Ha
reorpaduueckux MIPOTHO3a; MPOOIEMBI KOHTPOJIbHBIE BOIIPOCHI.
HCCIIEJOBAHUAX HCXOJIHON MH(pOpMAITUH; Bremonann TIK-1
TOYHOCTb MaT€MaTUYECKUX IIPAKTUYECCKYIO U NIKrmxk1.1
MoOJEJIei; OCHOBHEIC IOIXO0 I CaMOCTOSITEJIbHY O
K MaTeMaTH4eCKOMY paboTy ¢ OlIeHKOM He
MozaenupoBanuto. [Ipodiemsl HUKE
3aMbBIKAHH. «YJIOBJICTBOPUTEILHOY.
[Ipocreiimue 3HaAeT MOJeIn
CTaTUCTHYECCKHUE U OTCUYECTBEHHEIX U
MapaMeTpU4YECKUe 3apy0OeKHBIX aBTOPOB,
MOJICIIH. npeaHa3HAYEHHBIC JIIS
Koppensauunonnsrit ONHUCAHMS PaCIpPOCTPAHEHUE
aHanus. IIpUMeECe B BO31yXe€,
JlucriepcuoHHBIN BOJOEMax M BOJIOTOKAX:
aHaIu3. CTaHJAPTHBIC METOANKH,
pexomenioBanHbie 'OCT;
METO/ paclio3HaBaHUs
00pa3oB (aHaJIOTHi), METOT
Pa3oXKEeHUS 110 Bnaneer marepuanom
€CTECTBEHHBIM JTAaHHOTO pa3jena.
OpPTOTOHAJILHBIM 3HaeT OTBETHI HA
COCTaBJISIOIINM, METO/ KOHTPOJIbHBIE BOIPOCHI.
MNOTEHIIMAIOB, METO/ Brimomann TIK-1
0000IIEHHBIX [TOKA3aTEIIEH. MPAKTHYECKYIO U WIKmki.1
Bo3MoxHOCTH, JOCTOMHCTBA CaMOCTOSITEIIbHYIO
M HEJIOCTATKH KaKJI0r0o M3 paboTy ¢ OLIEHKOW He
Ha3BaHHBIX METOJOB B HIDKE
IPAHMIIBI UX IPUMEHUMOCTH. | «yJOBJIETBOPUTEIHHOY.
[TpoGieMb1 BXOIHOM
nHbOpMaIK MOJICIICH.
OCHOBHBIC YUCIOBEIC
XapaKTEPUCTHUKH,
UCIIOJIb3yEMBIC B
CTAaTUCTHYECKHUX MOJCIISIX
(HavanbHbIE, [ICHTPAJIBHBIE U
CMEIIaHHbIC MOMCHTHI).
CTaTHCTUYECKHE OICHKU
THIIOTE3 BUJIA DKOJIOTHYECKUX
MOJEIICH.
Teopernueckue Bunaneer marepuanom
3aKOHOMEPHOCTHU Ymeer paborats ¢ JAHHOTO pa3zena.
MOBEJICHUS CHIMAIILHBIM MacIITa00M. 3HaeT OTBETHI Ha
N 3HaeT MEeTO HAaUMCHBIITHX TIK-1
CITy4alHBIX BEJIMYUH KOHTPOJIbHBIE BOIIPOCHI.
KBa/IpaToB. PerpeccronHnbie NKrki1.1
JIMHEWHBIE ¥ HeJIMHECHHBIE Bemosmm
MPAKTUYECKYIO U
MHOTOMEPHBIE CBSI3U.
CaMOCTOATEJIbHYIO
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Tema nim paszaen

NVCHUIIIINHEL

Tlokazarennb

Kpurepuii onieHuBaHus

dopmupyemble
KOMIIETCHIIY U
MHAUKATOPbI

AHanmuThuyeckue

paboTy ¢ OlIEHKOM HE
HUXKE
«YIOBJICTBOPUTEIILHOY.

pelieHus B
MaTeMaTU4eCKHUX
MOJEIISIX.
Pacmmpenue
BO3MOKHOCTEH
aHAJIUTUYECKUX
MOJEIIEN.

YuciieHHblE MOJIEITH.

YMeeT oCylecTBIsATh

TIOCJIeIOBATEIIbHBIC
YIPOIICHUS

mudepeHInaTbHOTO

MIOJIy4Y€HHUs] IPOCTENIINX
AQHAJIMTUYECKUX PELICHUMN.

MPOCTEUIINE OJHO- U

3HaeT npuUMepsl
AQHATTMTUYECKUX PEIICHUH,
OIHUCHIBAIOIIUX U3MEHEHHS
KOHIICHTPAIIUX TTPUMECH.
YMeer npuMeHsATh
BEPOSATHOCTHBIN MOAXO K
OTMCAHUIO MTPUPOTHBIX
MIPOIIECCOB U SIBICHUM. 3HAET
TEOPETHUYECKUE OCHOBBI
METOa HaX0KIECHHUS
(bYHKIMH TIIOTHOCTH
BEpPOSITHOCTEH pacrpeeIeHus
BXOJTHOW MH()OPMAIIHH.

ypaBHEHUsI [IEPEeHOCa C LENbI0

Crnoco6eH GpopmynupoBaTh

JABYMCPHBIX 3a/1a4U IICPEHOCA.

Bnapneer marepuanom
JAHHOTO pa3zena.
3HaeT OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI.

TIK-1
NIKnki.1

Metonbl
WHTEPIOJISALHH.

pasznoxenue B psg Teiopa,

MHTErPAIIBHBIA METOJI, METO/L

OmmOKku anmpoOKCHMAIAN

3HaeT BO3MOKHOCTHU
peaiu3auuy MOJEIIEN C
ITOMOIIBIO YHCIIEHHBIX
MeToI0B. Pazmmune stux
MOJEJIeH OT YyCIOBUI
3aMmbIkaHus. [loctaHoBka
HayaJbHbBIX U TPAHUYHBIX
ycaoBuid. Bo3aMmoxHoCTH,
JIOCTOMHCTBA M HEIOCTATKHU
3THX MojcIeH. 3HaeT

armnpoKCUMaIuu
MIPOU3BOHBIX KOHEYHO-
Pa3HOCTHBIMHU aHAJIOTaMU.
Mertoibl TpeACTaBICHUS
MPOU3BOAHBIX KOHEYHO-
Pa3HOCTHBIMHU aHAJIOTAMU:

MNOJIMHOMMAAJIbHAasA
alllIpOKCUMaliu,

KOHTPOJIbHOI'O obbeMa.

IMPOU3BOJHBIX KOHCYHO-

Bianeer marepuanom
JAHHOTO pasjena.
3HaeT OTBETHI HA
KOHTPOJIbHBIE BOIIPOCHI.
Brmomann
MPAKTHYECKYIO U
CaMOCTOSITEIIBHYIO
paboTy C OLIEHKOM He
HIDKE
«YZIOBIIETBOPUTEIHHOY.

TIK-1
NKrki1.1

19



Tema nim paszaen
JUCIHUILINHBI

Tlokazarennb

Kpurepuii onieHuBaHus

dopmupyemble
KOMIIETCHIIY U
MHAUKATOPbI

Pa3HOCTHBIMU CXEMaMU
"Bnepen", "Ha3a11",
LEHTPaJIbHIMU PAa3HOCTSAMHU.
3HaeT U yMeeT IPUMEHSATh
SIBHbIE U HESBHbIE KOHEUHO-
Pa3HOCTHBIE CXEMBI,
IIPEUMYIIECTBA U HEJOCTATKH
KQKJI0OM U3 HUX [IpU
peanu3anu.
3HaeT 0COOEHHOCTH KOHEUHO-
Pa3HOCTHBIX CX€M. 3HAET, UTO
TaKoe UHTEPHOJALUSA, YMEET
IPUMEHSTh Ha MPaKTUKE
CXEMbI UHTEPIOJISALUU. 3HACT
pasnuyMs MEXTy
pa3IMYHBIMU METOIAMH
UHTEPIOJISILINY.

Metonbl
ONTUMU3ALINN B
MaTeMaTHIECKOM
MOJICJTUPOBAHUH.

3HaeT, 4YTO TaKOE
ONITUMHU3AIIHS, TICTICBbIC
(byHKINH, MAKCUMU3AIUS 1
MUHHMH3ALUS TIPU PEIICHUU
3ana4. CnocoOeH
dbopmynupoBath
MaTeMaTHIECKUe 3a/1a49H
ONTUMH3AIIMU B BUJIC
(byHKIMH ¥ ypaBHEHHH.
Omnpenensier rpaHUYHBIC
yCII0BUS. 3HAET NpUMEpPHI U
CXEMBI PEIICHHS
ONITUMH3AIMOHHBIX 33]1ad,
yMEeT peliaTh 3a/1a49u
ONITUMH3AIIHH.

Bnaneer marepuanom
JAHHOTO pa3zena.
3HaeT OTBETHI Ha

KOHTPOJIbHBIE BOTIPOCHI.

TIK-1
NIKmki.1

IIpumenenne Teopun
rpadoB s
MOCTPOEHUS

MaTeMaTHYeCKUX
MOJIETIEN B
IKOJIOTUYECKUX
HCCIIEOBaHUSAX.

3Haer, 4To Takoe rpad, ymeer
3aJ1aBaTh U ONUCHIBATH
CTPYKTYpy rpada,
3aIUCHIBATH MATPHUIIBI
CMEKHOCTH U
WHIUJEHTHOCTH. 3HAET
OCHOBHYIO 33J1auy, periacMyro
yepes 3aJjaHne PaCKPaCcKH
rpada. MoKeT MOCTPOUTH
JIOTHYECKYIO CXEMY IS
pEIICHHSI KOJIOTUIECKOM
3aJ]a4 C UCIOJIb30BAHUEM
rpacdoB. 3HaeT pa3TUYHbIE
BH/JIBI KJIACCU(DUKALIUN, MOXKET
BBINOJIHUTH KJIACCU(PHUKAIHIO
pa3IUYHBIX 00BEKTOB.

Bnapneer marepuanom
JTAHHOT'O pa3zena.
3HaeT OTBETHI Ha

KOHTPOJIbHBIC BOIIPOCHI.

Brimonaun
CaMOCTOATEIIbHY IO
paboTy Mo PEHICHUIO
OCHOBHOM 3a/1a4u

rpada.

TIK-1
WIKmki.1

@DaKTOpHBIN aHAIH3.

3HaeT OCHOBHBIC ITOJIOKEHHUS

Bnangeer MAaTCpHaAJIOM

IK-1
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Tema nim paszaen
JUCIHUILINHBI

Tlokazarennb

Kpurepuii onieHuBaHus

dopmupyemble
KOMIIETCHIIY U
MHAUKATOPbI

¥ 33712491 (DaKTOPHOTO aHAJHU3,
CXCMY BBIITOJIHCHHA
¢axTopHOTO aHanu3a. 3HaeT

JTAHHOTO pa3zena.
3HaeT OTBETHI HA

KOHTPOJIbHBIC BOIIPOCHI.

NKrnki.1

Bremonann
MPAKTHYECKYI0 paboTy
C OLICHKOM HE HUXKY
«YJIOBJIETBOPUTEIBLHOY.

cyts MI'T s mpoBenenus
(haKTOpHOTO aHaAIHM3a
MHOKECTBA XapaKTEPUCTUK
JUTS. BBISIBJICHUS MX CBSI3CH.
MokeT nNpUBECTH IPUMEPHI
HCITOJIF30BaHUS JAaHHOT'O
METOa. YMEET UCIO0Ib30BaTh
MIK mi1s1 BBIABIIEHUS CBA3EH
MHOKECTBA XapaKTEPHUCTHK.
YMeeT uHTeprpeTupoBaTh
MOJyYECHHBIE PE3YJIbTAThI
MaTpHUll, BBISIBISATH IJIaBHBIC
KOMITOHEHTEI, OOBACHATh UX
CBS3b.

Kitacrepnslii ananus.

3HaeT, 4TO TaKoe KJIaCTEpPHBIN
aHaJIn3, ero OTINYUS U
OCOOCHHOCTH, OCHOBHBIE
9Tarnbl BBIMOJIHEHHS. 3HAET
OCHOBHBIC MEPBI JIS
MPOBEJICHUS KJIACTEPHOTO
aHaJIM3a U BbIICICHUS
KJIaCTepOB. Y MeeT BBIJICISTh
KJIACTEPBI C UCIIOJIB30BaHUEM
MI'K. 3naeT npuemsl
TaKCOHOMHYECKUX
Kiaccuukanus s
BbIJIEJICHUS KJIaCTEPOB
(BopIyTaBCcKasi TAKCOHOMUS,
JeHipo-nepebcs beppu,
METO/I ICHPUTOB).

Bnaneer marepuanom
JAHHOTO pa3zena.
3HaeT OTBETHI Ha

KOHTPOJIbHBIE BOTIPOCHI.

TIK-1
NIKrnki.1

[lonHblil nepeuenv konmponvubix 6onpocos 0 ycmuo2o konmpos npeacrasieH B SUOC no
koxy nucuuriuHel: 4vmeff. Huke npuBeeH mpuMepHBIii nepedeHb BOIPOCOB:

1.

2.

3aKOHBI pacHpeAeNieHus AWCKPETHBIX BeIMUYWH (P WM Tabinia, MHOTOYTOJBHHK,
IOJIMTOH, TUCTOrpaMMa). IHTerpanbHas GyHKLUS pacupeeseHUs U ee CBOMCTBA.
WuTerpanbubiii 1 quddepeHanbHblil 3aKOHBI PACcIpeeNIeHHs CIIyYaiHbIX BEIHYUH U UX
cBoiicTBa. PyHKIHUs oOecrieyeHHOCTH. [IpuBecT npumMepsl.

XapaKTEepUCTUKU IIOJIOXKECHUS CIIy4alHBIX BEIWYMH: MATEMaTUYECKOE OKHUJAHUE U €ro
CBOWCTBa, cpeHee apudMeTHueckoe, MoJa, MeIaHa.

XapakTepucTUKH pa30poca CilydyalHBIX BEIMYMH: pa3Max, CpeaHee aOCOIIOTHOE
OTKJIOHCHHME, JUCHEPCHA M €€ CBOWCTBA, CPEAHEE KBAIAPAaTUYECKOE OTKIOHEHHE,
KO3 QULIMEHT BapHalnu, aCUMMETpHsl, sKciecc. IIporsutocTpupoBats Ha IpUMeEpax.
Hopmanbnslii 3akoH pacnpeneneHus. lccnenoBanue IOBEIEHHs HOPMalIbHOM KPHUBOM
pacnpeneseHusl.
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*

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.
22.

23.
24.

25.
26.

Kosdduiment koppensiimi ¥ €ro CBOWCTBA. YpPaBHEHHE PErpecCMd B CHIMalbHOM
Maciutade st GyHKIUU OAHOM epeMeHHOH.

YpaBHEHHE perpeccuy B CUTMAIbHOM MaciuTade /Uit pyHKIUY ABYX MEPEMEHHBIX.
YpaBHEHHE Perpeccuyl B CUTMaJIbHOM MaciiTade it GyHKIuA N mepeMeHHBIX.
MHoxecTBeHHBI  KOd(PPUIMEHT JuHeHHoM Koppensauud. Cwbicn KO3 PUINEHTOB,
BXOJSIIUX B (POPMYITY €r0 ONpeAeTIeHHS

Cucrematnueckre ¥ ciydaiiHple ommOku. TpeOoBaHUS K OIEHKaM: COCTOATEIHHOCTD,
HECMEIIECHHOCTD, 3P PekTuBHOCTE. KakuM TpeOOBaHHUSIM OTBEYAIOT OIICHKH ISl IUCTICPCUH?
Meroa HauMeHbIIMX KBaJpaToB. BbIBOA HOpMajabHON CUCTEMbl YPAaBHEHHMM Jis JTUHEHHOMN
3aBUCUMOCTH (BBIBOJ).

Meroa HauMEHbBIINX KBAaApPaTOB. BeIBO HOpMAJIbHON CUCTEMBI YPABHEHUH JJIs1 CTENIEHHOMN
3aBUCHUMOCTH (BBIBOJ).

MHoOKeCcTBEHHOE TUHEIHOE YpaBHEHUE Perpeccuu (BbIBOM).

B03MOXXHOCTH TOJIyYEHHS] aHAIUTHUYECKUX pelIeHHi. VX HENOCTAaTKh U IOJOKHUTEIbHbIE
CTOpPOHBI.

Hauanbabsle M rpaHnuHbie ycioBus. Tumbl KpaeBbIX 3aaady. KOppEeKTHOCTh MOCTaHOBKH
3a/ay.

Koneuno-pa3HocTHast anmpokcuMaIiisi MpOU3BOJIHBIX. ANMPOKCUMAIIUS «BIEPE» MEPBBIX
MIPOU3BOHBIX MeTOAOM Teilopa (BBIBOL).

Koneuno-pa3HocTHast anmpoKCUMaIusl MPOU3BOIHBIX. AMNMPOKCUMAILMS «HA3ay TEPBBIX
MIPOU3BOIHBIX MeTOAOM Teilnopa (BBIBOL).

KoneuHo-pa3HoCTHas anmpokcumanus MPOU3BOAHBIX. ANNPOKCUMANUs «UECHTPATbHBIMHU
Pa3HOCTSIMID TIEPBBIX MPOU3BOAHBIX MeToI0M Telopa (BbIBOM).
Kone4yHo-pa3HOCTHAsE ~ anmpoKCUManusi  MPOW3BOIAHBIX.  ANNPOKCUMALUS
MIPOU3BOHBIX MeTOAOM Teilopa (BBIBOL).

KoneuHo-pa3HoCTHas anmpokcumanus NpoU3BOJAHBIX. [lonrmHOMUManbHAs anmpoKcUMalus
(BBIBON).

SIBHBIEC 1 HESIBHBIE KOHEYHO-PA3HOCTHBIE CXEMBI.

Teopust rpados. I'padp u ero cocraBmsromue. Ilpumenenue rpadoB g pelieHUS
9KOJIOTUYECKHX 3a]1a4.

Buner knaccudukanuii. IlpencraBienne mporeccoB M SIBICHUN OKpYKalOIIEH Cpeabl ¢
MOMOIIIBIO PA3HBIX BUAOB KIacCU(UKAIIIA.

@daxTopHBI aHaMKU3. MeToIbl II1aBHBIX KOMIIOHEHT (IIPOUJLTIOCTPUPOBATH CYTh METO/1A).
Kitacrepnsiit ananms. [IpuMeHeHne B pelIeHHe KOJOTHYECKUX 3a/1a4.

Meroas! ontumuzanuu. X mpuMeHeHre B pelIeHUH SKOJIOTMYECKUX 3a1a4.

BTOPBIX

HeMOHCTpaHI/IOHHHe BapUaHTbl KOHTPOJIbHBIX pa60T, BBIIIOJIHACMBIX B KOMIIBIOTCPHOM

KJacce o JUCIHUILINHE «MaTemMaTudeckoe MOZCIIMPOBAHUC B 3a/ja4ax Oprmammeﬁ cpcanl»

a) KoHTposbHasg pabota Ne 1. CoctaBneHue 0a3bl TaHHBIX JJIS MOCJIEAYHOIIEH 00pabOTKU

METOJaMU MAaTCMATHUYCCKOIro MOJACIUPOBAHMA.

BaﬂaHI/Ie. CocTaBuTh 633y JaHHBIX CpCOAHHUX 3HaYCHHI TUAPOMCTCOPOJIOTHUCCKUX

rapamMeTpoB (TeMIepaTyphl, JaBIEHUS, BIAXXHOCTH, OCAJIKOB) C MPOCTPAHCTBEHHON MPUBSI3KON Ha
ocHoBe 1O MS Excel. Jlns moucka JaHHBIX MOXHO HCIONb30BaTh cailT rpS.ru. [ns moctpoeHus
BBIOpaTh 000N perroH P® m BKIIOYNTH B 0a3y JaHHBIX OCHOBHBIC HACCIICHHBIC IMYHKTHI JUIS
KOTOPBIX UMeeTcst uHopmaius 0 HeoOX0oAUMbIX apamerpax (He meree 30 mit.).

[Tpumep TabmuIp! 111 6a3bl JAHHBIX.

H.IL Lon Lat t P M Pr
HpkyTtck 104.317 | 52.267 | -19 725 78 0
Amnrapckue Xytopa | 104.783 | 51.917 | -27 727 80 0

[Ipumeuanue. 1. Koopaunatel Ha kapTe AaHbl B Buje gem's". VIX Hy’KHO nepecuuTaTrh B BUJE

ACCATUYIHBIX I'PAAYyCOB.
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0) KoHTpoJbHas pabotra No 2. AHamU3 YUCIIOBBIX XapaKTEPUCTHK AUCKPETHBIX CIy4YailHBIX
BEIIUYMH.
Ha ocHoBe cosmanHOl 0a3 NaHHBIX paccuuTaTh A Mapamerpa t (Temmeparypa) IO
CaMOCTOSITEJIbHO COCTaBJIEHHBIM (pOopMyJIaM:
1. XapakTepucTUKHU MOJIOKEHUS — CPEIHEE 3HAUCHUE,
2. XapakTepuCTHKH paz0dpoca — pa3dpoc, TUCIEPCHIO, CpPEIHEe KBaJIpaTUYeCKOe OTKIOHEHHE,
K03 (ULIMEHT BapUallii, aCHMMETPHIO, KCIIECC.
[To mosyyeHHBIM pe3yibTaTaM CAENIaTh BHIBOJBI O TOBEACHUU pacCMaTPUBAEMOM XapaKTEPUCTUKH.
3. Haiitn mapubie K03pGUIUEHTH KOPPEISIIUA MEXAy MapaMeTpaMu 0a3bl JaHHBIX (TeMIeparypa
Y OCaJIKH, TeMIIEpaTypa 1 BIKHOCTD U T.11.). [IpoaHann3upoBaTh UX U CAENIATh BHIBOIBI.

B) KOHTpoJibHasi pabdora Ne 3. AHaiu3 TEOPETHUECKOM CBSI3U YMCIOBBIX XapaKTEPUCTHK
JUCKPETHBIX CIy4YailHbIX BEJINYMH.
3. C ucnonszosanreM MHK HaiiTn ypaBHeHus perpeccuu z = ax+b u z = ax®. ITocrpouts rpaduku.
BbIABUTS JIy4IlyIO anlpOKCUMALUIO.
4. HaliTu MHO>KECTBEHHBI KOA(PPHUIMEHT KOPPESIIHUA U TOCTPOUTH MHOKECTBEHHOE JIMHEHHOE
YpaBHEHHE PETPECCHU Z = A otaiX+ayy.

Pexomenoauuu.

Kontponpayto pabdotry HeoOxoammo BbINONHATE Ha [IK ¢ mcmomp3oBanmeM r000ro U3
[IAKEeTOB MPUKIAJAHBIX HPOrPaMM CO BCTPOCHHBIMM MaTEeMAaTHYECKMMHU (YHKLIMSIMHU, HAIpUMED,
Microsoft Excel.

JUs Mydiiero NOHUMaHMs ¥ IPOBEPKU BBIMOJIHAEMON pabOThl PEKOMEH IyETCSl BBIUNCIICHUS
BBITIOJIHUTH IyTEM IPSIMOTO Habopa (JOpMyJI U C HCTIOJIb30BAaHHEM BCTPOCHHBIX (POPMYII.

Jlns oryera 1mo paboTe HEOOXOOUMO BCE HUCHOJNb3yeMble (OpMyNBl M IOJyYEHHbIE
pe3yabTaThl HAOPATh B TEKCTOBOM PENAKTOpE.

PaccunTanHble XapakTepUCTUKH HEOOXOAMMO NpPOAHAIM3UPOBATh M CJHEJaTh BBIBOJBI O
[IOBE/ICHUH PSIIOB CIIy4alHbIX HAOJIIOIEHUH.

r) KOHTpoJdbHas padora Ne 4. [IpumeHenne reonHPOPMALMOHHBIX METOIOB MHTEPIIOJSIIH
JUCKPETHBIX CIy4YalHbIX BEJINYMH.

3amanne. C wucnonp3oBanueM [0 QGIS Ha ocHOBe cocTaBieHHOW 0a3bl JaHHBIX B
KOHTpOJIbHOU pabore Ne 1 ¥ BCTPOEHHBIX MOIYJIEH JUUIsl HHTEPIIOSILIMYA CO3/4aTh Pa3HbIe BAPUAHTHI
moJiel JAaHHBIX U KaXJOTO0 THAPOMETEOPOJIOTHYECKOro mapaMerpa (TeMIepaTryphl, JaBICHHUS,
BJIQXXHOCTH, OCAJKOB) M W30JMHUNA HA OCHOBE HTOro mois. CpaBHUTH pa3HbIE BapUAHTHI
MHTEPIONSINNA ¥ W30JIMHEHHBIX KapT, BBIOpaTh ontuMaibHble. [IpeacTaButh KapTy IS Kaskaoro
rnapamMeTrpa B BHUJE WUTOrOBOM KOMIIOHOBKM KapThl. [IpoaHanu3upoBaTh pe3yJbTaThl U CHEIaTh
BeIBOALI. COCTaBUTH OTYET.

Texywuii Konmponv 8 8ude NpogepKu omuyema IO MPAKTUYECKOW MU CaAMOCTOSITEIBHOMN
pabote, npeanonaraeT caeAyolue BapuaHThl OLCHUBAHUS:

OneHka BBIOTHEHHUS MPAKTHUECKUX (CaMOCTOSTENbHBIX) pabor. OTmeTka "OTIMYHO"
CTaBUTCSI, €CIIN CTY/ICHT:

1) mpaBUIIbHO OIpeNeII LENb 3a/1aHus;

2) BemodaHWI paboTry B TOJAHOM 00BeMe ¢ coOmrofeHHeM  HEoOXOIUMON
MOCIIEI0BATEILHOCTH IPOBEACHHS U3MEPEHUN UJTH PACUYETOB;

3) caMOCTOSITEIbHO W PANMOHAIBHO BBIOpAN Il padOThl HEOOXOIUMBIC METOJBI, BCE
M3MEpPEHUsS BBINIOJHWI B YCIOBHUSX M pPEXKUMaX, OOECIEUMBAIOIIUX TMOJIY4YEHHE pPE3yJIbTaTOB H
BBIBOJIOB C HAUOOJIbLIEI TOUHOCTBIO;
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4) Hay4HO TPaMOTHO, JIOTUYHO OMNHUCAll pe3ylbTaThl U copMyaupoBan BBIBOALL. B
MPEJCTaBICHHOM OTYETE IMPAaBHJIBHO M aKKYpPaTHO BBINIOJHHMJ BCE 3aIllUCH, TAOJHIIBI, PUCYHKH,
rpaduKy, BBIYMCIECHUS U ClIeTall BEIBOIBL;

5) mpoSBIISET OPraHU3ALUOHHO-TPYAOBBIC YMEHUS;

7) u3MepeHusi OCYIIECTBIISIET I10 IJIaHy C yYETOM MpaBuiI paboThl ¢ 000pYI0BAaHUEM.

OtmeTka "Xopomo" cTaBUTCS, €CIIM CTYAEHT BBIIOJHWI TPEOOBaHUS K OLEHKE "OTIUYHO",
HO:

1) mpaBUIIBHO ONPEAETIIII 1IeTh 3a/1aHUS;

2) u3MepeHHus NPOBOJAUI B YCJIOBHUAX, HE OOECIEUMBAIOUIMX JOCTATOYHOW TOYHOCTH
U3MEPEHUH ;

2) unu OBLIO JOMYIICHO JABA-TPH HE0UETA;

3) uiu u3MepeHus/pacueT MPOBEJICH HE MOIHOCTHIO;

5) Wiu B OMKMCAHUU PE3YJIHTATOB JOIYCTHII HETOYHOCTH, BBIBOJIBI CEIA HEMOJHEIE.

OtMmeTka "yI0BIETBOPUTENHHO" CTABUTCS, €CIIU CTYICHT:

1) mpaBUIbHO OMpeAeNu elb 3aJaHusl; paOdoTy BBHIMOJIHSIET MPABHIBHO HE MEHEE 4eM
HATOJIOBUHY, OHAKO O00BEM BBITOJHEHHOH YacTH TAaKOB, YTO TO3BOJISET MOIYYHUThH MPABUIIbHBIC
PE3YNIBbTAThI U BBIBOJIBI 10 OCHOBHBIM, TPUHIIUIIUATIBHO BaXKHBIM 3aJja4aM paboThl;

2) nnu noadop MaTepualnoB, METOJIOB PadOThl MO Hayaly OINbITAa MPOBEN C IOMOILBIO
npenojaBaTelis; WIH B XOJE€ MPOBEACHUS W3MEPEHUl ObUIM JOMYIICHbl OLUIMOKH B OMHCAHHUH
HaOroeHn# , GOPMYIHMPOBAHNH BHIBOJIOB;

3) u3MepeHus/pacueT MPOBOJWICS B HEPAIMOHAIBHBIX YCIOBHUSX, YTO TIPUBEIO K
MOJIYYCHHIO PE3YJIbTATOB C OOJIBIICH MOTPEIIHOCTRIO; WM B OTUETE OBUIM JOIyIICHBI B OOIIEH
CJIO)KHOCTH He 0oJiee IBYX OIIMOOK (B 3amHCSIX €AMHUII, U3MEPEHHSIX, B BBIYUCICHUAX, TpaduKax,
TabIUIax, cXxemax, 1 T.J.) He MPUHIUIHAIBLHOTO JJIs JaHHOH paboThl XapakTepa, HO MOBIUSIBIINX
Ha pe3yJIbTaT BHIOTHEHHUS;

4) noryckaet rpyOyro ommoOKy B X0j€ M3MepeHus/pacuera (B 00bICHEHUH, B 0)OPMIICHUH
paboThl, B COOJIIOICHUH MPABHII ITPU paboTe ¢ MpUOOpaMu), KOTOpast UCIIPABIIACTCS 110 TPECOOBAHHIO
Mpero1aBaTels.

OtMeTKa "HeyAO0BIETBOPUTENBHO" CTAaBUTCS, €CIIU CTYICHT:

1) He ompenenusl cCaMOCTOSITEBHO 1ENb 3a/IaHUs; BBITIOIHIWI padOTy HE MOJHOCTBIO, 00beM
BBITIOJTHEHHOW YacTu pabOThI HE MO3BOJISET CENATh IPABHIIbHBIX BHIBOJIOB;

2) Wi U3MEPEHUsl, BBIYUCIICHUS, HAOIOICHUS POU3BOIUINCH HETIPABUIIHHO;

3) unmu B xone paboOTBl U B OTYETe OOHAPYXKUIUCh B COBOKYIMHOCTH BCE HEIOCTATKH,
OTMCUYCHHBIC B TPEOOBAHMSIX K OIICHKE "yIOBICTBOPUTEIIEHO";

4) nomyckaet aBe (1 Oonee) rpyObie OMHMOKH B X0/1€ U3MEPEHUI/pacueToB, B OObSICHEHHUH, B
odopmiteHnr pabOoTHI, B COOJIIOICHUY TIPABHUII pabOTHI ¢ MPUOOPAMH, KOTOPBIC HE MOYKET HCIIPABUTH
Jake 1o TpeOOBaHUIO MpernoaaBaTes.

OueHoYyHbIC MaTepHaIbI A/ IPOMEKYTOYHOM aTTeCTANMU B (popMe 3a4era.
[TpuMmepHBIii IepeueHb BONPOCOB U 3aJaHUM K 3a4eTy:
[TonsiTHE MaTeMaTUUYECKOTO0 MOIETUPOBAHUS U MATEMATUYECKUX MOJIEIIEH.
[TonsiTHE cucTEMBI U €€ COCTaBIISIFOIINX.
[lonaTne naHHBIX, OOJIBIINX NaHHBIX, 0a3 JaHHBIX. CIOCOOBI MOTyYeHHS JaHHBIX.
Onepannu ¢ ganabiMH. Metananaeie. Muadopmarnus. 3nanme. [lpobrembr mcxomHON
UHPOPMALINH, UX PEIICHHE.
5.  IlonsaTtue ciy4ailHbIX BEJIMYMH, BEPOSITHOCTHBIE XAPAKTEPUCTUKH. 3aKOHBI paclpeiesieHus
CIIy4alHBIX BEJIMUUH. P pacnpeneneHus.
6.  @ynxuus pacnpenenenus. CpoiicTBa QyHkuuu pacrpenenenus. I'papuxu. Omnupudeckas
(GYHKIUS pacipeieleHUs.
7.  ®OyHKUMS IUIOTHOCTH BeposATHOCTH. CBOMCTBA (DYHKIMU IUIOTHOCTHU BEPOSITHOCTU. I'paduku.
OMnupuyeckas QyHKIMS IVIOTHOCTH BEPOSTHOCTH.

bl o
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10.
11.
12.
13.
14.

15.

16.

17.
18.
19.

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.

[TonsiTe 0 MOMEHTAX CiTy4aiHbIX Beau4uH. HavanpHele, HEHTpaIbHbIE MOMEHTHI.
MaremaTtnueckoe oxunanue. CBONCTBA MATEMATUYECKOTO OXKHIaHUS.

Mucnepcus. CpoiictBa nucnepcun. CpeIHEKBaAPaTUIECKOE OTKIIOHEHHUE.

XapakTEepUCTUKH ITOJIOKEHUS CPEIHETO CIIy4aliHON BEJIMYUHBI.

XapakTepucTUKH pa3dopoca cIydyaiHOW BeTUIHHEI.

Acummerpus. Jkcuecc. Koadduuument Bapuanum

[IoHATHE O CMEIIAHHBIX MOMEHTax CIy4YalHbIX BEJIMYMH. KOppEnslMOHHBIMI MOMEHT.
KoaddummenT xoppensuuu.

Meron HauMEHBIIMX KBAaApPAaTOB JUIA aHAJIW3a JIMHEHHOM CBS3M MEXIY CIydYalHBIMU
BEJIMYMHAMU.

Meton HaMMEHBIIMX KBAJpaTOB ISl aHAIW3a HEJIMHEWHOW CBSI3UM MEXKIY CIy4alHbIMHU
BEJIMYNHAMU.

YpaBHEHHE perpeccuy B CUrMaJlbHOM MaciuTade /i pyHKIKUN ABYX NEPEMEHHBIX.
VYpaBHEHME perpeccuy B CUrMajibHOM MaciuTade i pyHkunn N nepeMeHHBIX.
MHoxecTBeHHBI K03 (duIeHT xoppesuuu. [locTpoeHne MHOKECTBEHHOTO JMHEWHOTO
YPaBHEHHUS PETPECCUU: CIy4al Ul IBYX CIy4alHBIX BEJIUYHH.

MHoxecTBeHHBI K03(hduueHT kxoppeasuuu. IlocTpoeHne MHOXXECTBEHHOTO JMHEHHOTrO
YPaBHEHHUS PETPECCUM: CIIy4al Il TpeX CIy4YalHbIX BEJINYHH.

MHoxecTBeHHbI K03(h(duueHtT koppeasuuu. IlocTpoeHne MHOKECTBEHHOTO JMHEWHOTrO
YPaBHEHMsI PETPECCUM: OO cirydaid.

Panrossle koppesauuy.

Teopus ommbok. CiyuaiiHble, cucteMaTHuecKue omuoKu. TpeGoBaHuUs K OLEHKaM.

OueHkH [ HEU3BECTHBIX IIapaMETPOB T'E€HEPAIbHOM COBOKYIHOCTH: MaTEMaTHYECKOIO
OKHUJaHUS U JUCIIEPCUMU.

Yacrtable K03 (HUITUEHTHI KOPPEISALIUH.

OnemeHTsl Teopuu rpados. I'pad, ero cocrapmstomue.

Crioco6b1 3amanusi rpadoB. M3omopdusie rpadsl. Ilnockme rtpader. Ilytm u mHKIBL
Cas3HOCTB IpagoB.

Marpuna cmexsoctd. Marpuia HHIUIEHTHOCTH.

Hepesbs. fApycsl. OcHOBHOE nepeBo. LlukiomaTnyeckoe Yucio.

3amaga packpacku rpada.

Jlornueckoe MOJIETUPOBaHHUE TUIIOTE3 Pa3BUTHSI SKOCUCTEM C UCIIOJIb30BaHUEM I'padoB.
Knaccudpukanuu. Mepapxudeckas KiaccupuKaIus.

Knaccugukanum. Takconomudeckast kiaccudukanus.

Knaccudukanuu. @acernas KinaccupuKarms.

Knaccugukanuu. Jluxoromudeckas kinaccudukanus.

®akTopHbIii aHanu3. OCHOBHBIE MTOJIOKEHUSI, METO/IbI, 33JIa4H, CXEMA BBIIIOJIHEHUSI.

Meton rnaBHbeIX KOMIOHEHT. CyTh. ['eomeTpruyeckas HHTEpIIpeTalus.

MeTton rnaBHBIX KOMIOHEHT. DopmanbHas HHTEpIPETaLUs alropuTMa.

Mertoa riaBHbIX KOMIOHEHT. OOl aIropuT™ U cojepxKareabHas UHTEPIpETaLus.

MeTto/1 T71aBHBIX KOMIOHEHT. BO3MOKHOCTH 1Sl POTHO3a U MOJAEIUPOBAHUS.

Knacrepnsiii ananus. Onpenenenue. OcHoBHas 3amada. OTiiMuue oT KiaccupuKaiuii.
Kunacrepnbiit anann3. OCHOBHbIE MEpBI JUIsI BBIJEIIEHUS KJIACTEPOB.

Knacrepusiii ananus. OcHOBHBIE 3Tarbl 00pa®oTku JaHHBIX. Kiaccupukanus ¢ MoMollbro
IIPUEMOB TAKCOHOMUYECKOTO aHaJIN3a Ha PUMEPE BPOLJIABCKON TAKCOHOMUMU.

Knacrepusiif ananus. OcHOBHBIE 3Tarbl 00pa®oTku JaHHbIX. Kiaccupukanus ¢ MoMoIbo
IPUEMOB TAKCOHOMUYECKOT'0 aHaIM3a Ha pumepe AeHapo-aepesa beppu

Knacrepusiii ananus. OcHOBHBIE 3Tarbl 00pa®oTku JaHHBIX. Kiaccupukanus ¢ MoMolnbro
IPUEMOB TAKCOHOMUYECKOT'O aHaJIM3a Ha IPUMEPE METO/1a ACHIPUTOB.

Knacrepusiii ananus. OcHOBHBIE 3Tarbl 00pa®oTku JaHHbIX. Kiaccupukanmus ¢ MoMoIbo
npueMoB (akTopHOro aHanu3 Ha npumepe MI'K.
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47.
48.

49.

50.

51.

52.
53.

YucneHHbIe METOIbI. I/IHTCpHOHHHHH. CriocoObl HUHTCPIIOJIAHNN.

KoneuHo-pa3HocTHas anmpokcHMalusi MPOU3BOJHBIX. ANMPOKCUMAILUS «BIEPEI» IEPBBIX
POM3BOJHBIX MeToJ0M Teiinopa (BbIBOX).
KoHneuHo-pa3HocTHas anmpokcUMalus HPOU3BOAHBIX. ANMNPOKCUMAIUS «Ha3amd» IEPBbIX
POM3BOJHBIX MeToJI0M Teiinopa (BbIBOX).
KoneuHo-pa3HocTHas anmpoKcUManus IPOU3BOAHBIX. ANNPOKCHMAlLUS «UEHTPaIbHBIMU
Pa3sHOCTSIMU» MEPBBIX MPOU3BOAHBIX MeTO10M Teiliopa (BbIBON).
KoneuHo-pa3HocTHass ~ anmpokcumanusi — MPOU3BOJAHBIX.  AMNNPOKCHMAlUg — BTOPBIX
pOM3BOJHBIX MeToJIoM Teiinopa (BeIBOA).
Meroa NOIMHOMHUAIBHOW HHTEPIIOJISALIMH.
MeTton onTuManbHON UHTEPIIOJISALINH.
PaspatGorynknu:
i {) ,’:' C\ 5f
Vil JIOLEHT A.B. Manzenen
(moamuce) b (3aHMMaemast 10JIKHOCTbD) (MHUTMAITBI, (aMHITHS)

[Iporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl THAPOIOTHH H IPHPOI0NONb30BAHNS
npotokoa Nel 1 ot 12.05.2023

3aB. kadenpoii i E.H. Cytbipuna

Hacmoswan npocpamma, He modicem 6bimb 60CHPOU36EOCHA HU 6 KAKOll gopme bes
npeosapumenbHO20 NUCbMEHHO20 pa3peie s Kagheopsl-pazpadomuuka npocpammal.
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JIMeT coryiacoBaHHs, JOMOJTHEHHH U H3MeHeHH
B paGo4yio nporpaMmmy AHCHHILIHHEI
Ha 2024/2025 y4eOHBIN roj

1. BHecTy u3MeHeHus:
1) mammenoBanue 1.8.1 «Oyenounvie cpedcmsea (OC)» H3M0XKUTH B HOBOM
penakuuu — « Oyenounvie mamepuansi (OM)
2) HauMeHOBaHUe « OyeHouHble cpedcmaa Ollsl 6X00H020 KOHMPOJIA» U3II0KUTh
B HOBO# pefakuuy - « OyenouHvle mamepuansl 0 6X00H020 KOHMPOLAY
3) maumeHoBaHMe « OQyeHOUHblEe cpedCmBa MeKYUe20 KOHmMpOoasy U3JI0XKHUTH B

HOBOH peaaKnuy - ((OZ{QHOLIHble mamepudilol meKyujeco KOHmpOoia»

2. BHecTu HONOIHEHUA:

1) JToGasuTs B 11.6.2 ITporpammMHoe obecrieuerne cepliky Ha peectp 110 Ha 2024
r. - https://isu.ru/export/sites/isu/ru/employee/license/.galleries/docs/Reestr-
PO-all-2024 .xlsx

ik

JlexaHn reorpadudeckoro ¢pakyiapTeTa ' % ; Bomorxusa C.K.



