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AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI

ILI/ICI_[I/IHJII/IHa «CHUCTEMHBIII aHaIU3 U MOZACIIMPOBAHUC B S3KOJOTUH» BXOIUT B
00s13aTeIbHYI0 YacTh 0a30BbI Momynb HarnpaieHus, OITOIl GakanaBpuara Mo HampaBICHHUIO
noarotoBku 05.03.06 Dkosorust U NPUPOAONOIH30BaHUE

JucrunnuHa peanu3yercss B HCTUTYTE SKOJOTUM M YCTOMUYMBOTO Pa3BUTHS Kadeapoi
9KOJIOTHH.

CogepxaHue TUCIUILUIMHBI OXBaThIBAE€T KPYT BONPOCOB, CBSI3aHHBIX ¢ ()OPMUPOBAHUEM 3HAHUMN
IMPUHIUIIOB U KOHHGHI_II/II\;I CUCTCMHOI'O aHaJIn3a U MOACIIUPOBAHUA TPUMCHUTCIIBHO K 5KOJIOTHH

JucuuruiiHa HameileHa Ha (QOPMUpPOBaHHME CIEAYIOIIMX KOMIETEHIUH  BBITYCKHHKA:
obmenpodeccuonanpabix — OIIK-3, OIIK-5; npodeccnonansubix - [1K-5.

[IpenonaBanue AUCIUIUIMHBI TMPETyCMATPUBACT MPOBEICHHUE CIEAYIONIUX BHUIOB YUEOHBIX
3aHSITHIA: JIEKIIUH, TA00OPATOPHBIE 3aHATHSI, CAMOCTOSITeNIbHAS padoTa.

Pabouas nmporpaMma AMCHUIUIMHBI IPEAYCMAaTPUBAET MPOBEACHUE CIEAYIONINX BUIOB KOHTPOJIA
yCIIeBaeMOCTH B (popMe KOJIOKBMYMa M IPOMEXKYTOUHBIH KOHTPOJIb B (opMme 3auera H
HK3aMeEHa.

OG’bGM JUCHUITIIINHBI 5 3auernsie CAMHUIIBI, B TOM YHCJIC B aKaACMHUYCCKHX YacaxX IIO
BHUJIaM YYEOHBIX 3aHATHH. jekuuu (16 4.), mpaktuueckue 3aHsaTHSA (32 9.), caMOCTOsITEIbHAs

pabora (24 4.).

Ounas ¢popma o0y4eHuUs1

YueOHbIC 3aHATHUS dopma
B TOM YHCIIE: MIPOMEKYTOUHOMU
% KonTaktHas padora obyuaromuxcs ¢ npenojgasarenem | CPC, aTTecTalnuu
S| o W3 HUX B TOM (3auer,
3 § g Jlex | Ja6opar | Ipaktuu | KCP | koucymsT | umcne | AHpepeHunposn
& 2 IUH | OpHBIE ecKue anuu AK3aM AHHBIN 3aY€T,
3aHITHS | 3aHATHUS eH JK3aMeH
5 72 46 16 30 26 3ayer
6 | 108 | 44 22 22 64 HK3aMeH
180 | 90 38 52 90




1. Ilesin ocBOeHUsI AUCHHUIINHBI

Henssmu ocBoeHHs OUCLMILIMHBI «CUCTEMHBIN aHAIU3 U MOJACIMPOBAHUE B DKOJIOTHH»
ABIAIOTCS (popMUpOBaHHE Yy OOYYalOIIMXCS CHCTEMHBIX Oa3HCHBIX 3HAHWN TNPHUHLUIIOB M
KOHLENINI CHCTEMHOI0 aHAIN3a U MOJCINPOBAHNS IPUMEHUTEIBHO K KOOI

OCHOBHBIMU 3a7jauaMy Kypca SIBJISIOTCS:

- 03HAKOMUTB CTYIEHTA C OCHOBHBIMH IPUHIMIIAMH CUCTEMHOI'O aHAJIM3a B DKOJIOTUU.

- HAy4uTb CTYACHTOB HAaBbIKAM M IIpHUEMaM MOJCIHUPOBAHUS PaA3JIMYHBIX IPOLECCOB,
ABJICHUH U CIOKHBIX CUCTEM.

2.Mecto aucuuniuHbl B cTpykrype OIIOII 6akanaBpuara

JucuumimHa «CHCTEMHBI aHalu3 W MOJEIMPOBAHUE B DKOJIOTMHW» BXOIUT B
obs3arenpHyro yacTh OITOII 6akanaBpuarta mo HampasiaeHUIo noarotroBku 05.03.06 Dkonorus u
PUPOONIOIb30BaHUE, TPOPIIb TOATOTOBKU «DKOJOTHUECKasi 0€30IacCHOCThY.

HucuunnuHa «CUCTEeMHBIH aHajdu3 U MOJECIUPOBAHHME B SKOJOTHM» BXOAUT B OJIOK
JUCUMIUIMH 0a30BOro Moaynsi mo HampasieHuto mnoarotoku 05.03.06 - DOxonorus wu
HPHPOJIONOJIb30BaHie (YPOBEHb TOATOTOBKM OakanmaBpuar). [Iporpamma HampaBieHa Ha
o0y4eHHE CTYJCHTOB TIPAaMOTHOMY BOCIPHUATHIO MPAKTHUYECKUX MPOOJEM, CBS3aHHBIX C
JKOJIOTHEH.

O6mas TpynoemkocThb Kypca 180 yacoB. UteHune Kypca miaHupyercst B 5-6 cemecTpax Ha
3-M roay oOy4eHusI.

3. Komnerenunu odyyaromerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHUS THCHHUILINHBI

(nmepeyeHb MJIAHUPYEMBIX Pe3yJIbTaTOB 00y4YeHHsI M IPOLeyPa OCBOCHUsI).
Koxa u HanmeHoBaHMe
Kon n
UHAMKATOpa
HauMMeHOBaHMe IIpouenypa
JMOCTHKEHUSI IInanupyeMble pe3yJibTaThl 00y4eHHsI
KOMIETEeHIUHU U3 N OCBOEHHS
OIION KOMMeTEeHIUI (8
coomgemcmeuu ¢ OITIOIT
b-OIIK-3.1. 3uaem:
Hcnonb3yeT OCHOBHBIE |- 6a30BbIe METO/bI SKOJIOTUIECKUX
METO/IbI 0TOOpa Mpod MCCIIeIOBAHMIT ISl PEIeHHs 3814
KOMIIOHEHTOB npohecCHOHATBHON IEITeNbHOCTH;
OKpY>XKalollel cpepl, Ymeem:
CTaHIapTHBIC - Mcrionb3yeT OCHOBHBIE METOABI 0TOOpa IPob
HU3MEPUTENBHO- KOMIIOHEHTOB OKpPYKatoIeil cpessl,
aHATUTHYCCKUEC CTaHJapPTHBIC U3MEPUTEIILHO-aHATUTHYECKUEC
OIK-3 IpUOOPHI 1 puOOpPH! 1 000pyIOBaHKE TSI aHATTN3A TIPOO U
obopyoBaHue 1t 3arpsI3HSIOLIMX BEIIECTB;
CriocobGeH IpUMEeHSATh
aHam3a mpod u Braoeem:
6a30BbIe METO/IbI WunuBuayansH
3arpsA3HSIONIMX BEIIECTB |- METO/ABI 0TOOpa MPOO KOMIIOHEHTOB N
IKOJIOTHIECKUX . BIH,
. OKpYXKaIollel cpe/ibl, CTAHAapPTHbIE .
WCCIeI0BAHUMN JUTs (bpoHTATBHBIH
H3MEPUTENbHO-aHATUTHYCCKUE MPUOOPHI 1
peleHus 3ana4d orpoc
. 06opyI0BaHuUE IS aHAIH3a IPOO U
npoQeCCUOHATBHOM
CATEIBHOCTH 3arps3HSIOLIMX BELICCTB.
B-OIIK-3.2. 3naem:
[puMeHseT METOABI - METO/BI TIOJICBBIX UCCIICAOBAHHM 1S cOopa
TMOJIEBBIX 9KOJIOTHYECKHUX JaHHBIX;
HCCIIeIOBAaHUM JTst Ymeem:
cOopa sKoNnorndeckux |- [IpuMeHseT MeTO Il TIOJIEBBIX UCCIICI0BAHNI
JIAHHBIX JUtsi cOOpa IKOIOTHYECKHUX JAHHBIX;
Braoeem:
- METOJIaMH TIOJIEBBIX HCCIIEA0BAHMI [ist cOopa
9KOJIOTMYECKUX JTAHHBIX




B-OIIK-3.3.
IIpumensieT
KapTorpapuuecKue
MaTepHabI,
KOCMHYECKHE U
a’pOoPOTOCHUMKH IIPH

Buaem:

- KaK IPUMEHATh KapTorpapuiecKue
MaTepHalbl, KOCMUIECKHE H adpO(HOTOCHUMKH
IIPH TPOBEICHUN UCCIIEIOBAHUNA U paboT
9KOJIOTHYECKOH HANpPaBICHHOCTH;

Ymeem:

MIPOBEICHUH - [IpumensTh KapTOrpadMIecKue MaTepHAIIBI,
UCCIICIOBAHMIA U pab0OT |KOCMUYECKHE U a3pOPOTOCHUMKH MPU
9KOJIOTHYCCKOM MIPOBEACHUH UCCIICIOBAHUH U paboT
HATPABJICHHOCTH 9KOJIOTHYCCKOM HATIPABJICHHOCTH;
Bnaoeem:
- KapTorpapuuecKum, KOCMHICCKIM
MaTepuaioM U a3pohOTOCHUMKAMU MPHU
MIPOBEACHUH UCCIIEIOBAHUI U paboT
9KOJIOTHYECKOH HAPABICHHOCTH
B-OIIK-3.4. 3naem: WuauBruayaibH
O6pabaTsiBaeT u - Kak 00pabaThIBaTh U CHCTEMATH3UPOBAThH 13178
CHCTEMaTH3UPYET Pe3yIbTaTHI TIOJIEBHIX U Ta00paTOPHBIX (b poHTATHHBII
Pe3yIbTATHI TIOJIEBBIX HaOJIOICHUH 1 U3MEPEHUH IS OIEHKH 1 ompoc
1 1abOpaTOPHBIX KOHTPOJISI COCTOSTHHUS KOMITOHEHTOB
HAOJIOICHUH U OKpPYKaIOIICH CPEeIbl C UCTIOB30BAHUEM
U3MEPEHU s CTaTUCTHYECKUX METOJIOB,;
OIICHKH U KOHTPOJIS Ymeem:
COCTOSIHUS - 00pabaThIBaTh U CHCTEMATU3UPOBAThH
KOMIIOHEHTOB Ppe3yJIbTaThl HOJEBBIX U 1a00PaTOPHBIX
OKpY’KaIOIIeH Cpenbl ¢ |HAOMIOAeHUH M M3MEPEHUH NI OIICHKH U
HCTIOJIb30BaHUEM KOHTPOJISI COCTOSTHHUS KOMITOHCHTOB
CTaTUCTHYECKUX OKpY’KaIOIIeH Cpebl ¢ NCTIONH30BaHHUEM
METOJIOB CTaTUCTHYECKUX METOMOB;
Braoeem:
- MeTO1aMH 00pabOTKH 1 CUCTEMATHU3AINH
PE3yJIbTATOB MOJICBBIX U JIA00PATOPHBIX
HAOJIOICHUH 1 U3MEPEHUH JUIS OLICHKU U
KOHTPOJISI COCTOSIHHSI KOMIIOHCHTOB
OKPYKaIOIICH CPeIbl C UCTIOIB30BAHUEM
CTaTUCTHYECKUX METOJIOB
OIIK-5 B-OIIK 5.1. 3naem: WnpuBuayansx
Cnocoben pemats|Mcnons3yer - COBPEMEHHBIE METO/BI IOUCKa, 00pabOTKU U |BIH,
CTaHJApPTHHIC 3aJ1a4¥|COBPEMEHHBIC METOJIBI  |aHANN3a HMH()OPMAIUH U3 PA3TUIHBIX (GpoHTATBHBII
npodeccnoHaTbHOW  [oHcKa, 00paboTKH U HACTOYHUKOB U 0a3 MaHHBIX (C y4€TOM OCHOBHBIX |OIPOC
TS TEITBHOCTH B|aHamu3a HHGOPMAIUHU U3 |TpeOOBaHUN HHPOPMAITMOHHON 0€30MMaCHOCTH);
00acTH  IKOJIOTHH,|pa3IMIHBIX HCTOYHUKOB |Ymeem:
MPHUPOAOIOIH30BAHMUS |[M 0a3 NaHHBIX (C YUETOM |- pelIaTh CTaHAAPTHBIC 3a0a4l
W OXpaHBI IPUPOJBI C|OCHOBHBIX TpeOOBaHUN  |IpOeCCHOHATHHOM NeSTETFHOCTH B 001aCTH
UCIIOJIb30BaHUEM UHPOPMAITMOHHOM 9KOJIOTHH, TIPUPOIOTIOIB30BAHUS U OXPaHBI
UH(POPMALMOHHO- 0€30MacHOCTH) MPUPOJIBI C UCTIOIB30BaHUEM HH(POPMAITUMOHHO-
KOMMYHHUKAIIHOHHBIX, KOMMYHUKAI[MOHHBIX, B TOM YHUCIIC
B TOM qucIe reOUH()OPMAITMOHHBIX TCXHOJIOTHIA;
TeOMH(OPMAITUOHHBIX Braoeem:
TEXHOJIOTHIA - COBPEMCHHBIMH METOaMH IMOUCKa, 00padOTKU

W aHanu3a nHpopMaNru U3 Pa3IMIHBIX
HACTOYHUKOB U 0a3 NaHHBIX (C yI€TOM OCHOBHBIX
TpeboBaHNH MHPOPMAITMOHHOHN 0€301TaCHOCTH)




Bb-OIIK 5.2. Bnaem: WNupuBuayansx
[Ipumensier 3HaHUS B - KaK MMPAMEHATH 3HaHUSA B 00J1aCTH BIiA,
obmacTu reouHnpopmaruku u [ MC-TexHOMOTHH, (bpoHTaNBHBIH
TreOMH()OPMATHKH H MOJIF30BATHCS CTAHAAPTHBIMHE MTPOTPAMMHBIMH  [OTIPOC
I'NC-TexHomorui, MIPOAYKTaMH JJisl 00OpabOTKH M BU3YaIH3aI[iH
MTOJIB3YeTCS 9KOJIOTHYECKUX JaHHBIX;
CTaHJAPTHBIMHI Ymeem:
MIPOrPaMMHBIMH - [IpuMensTh 3HAHUS B 00JaCTH
NPOAYKTaAMU JJIS reonHpopmatuku 1 ['MIC-TexHONOTHH,
00paboTKH U 0JIb30BATHCS CTAHJAPTHBIMU ITPOTPAMMHBIMU
BU3YyaJIU3alUA MPOAYKTaMH JJisi 00OpaOOTKH M BU3yalIU3aI[UK
OKOJIOTUYECKUX JJAaHHBIX |IKOJIOTUYECKUX JTaHHBIX;
Braoeem:
- 3HAHWSIMH B 00JIACTH T€OMH(POPMATHKN U
I'MC-TexHoJIOTHH, CTAHIAPTHBIMHU
MIPOTPAaMMHBIMH TIPOTYKTaMH st 00paboTKH 1
BH3YQJIN3AIIH YKOJIOTHUECKUX JaHHBIX,
MK-5 B-IIK-5.1. T'oToBUT 3naem:
CriocobeH BHIOMpATh |3JI€MEHTHI - DIIEMEHTHI TOKYMEHTAIINH, TPOEKTHI TNIAHOB U
Y UCIIOJIb30BATh JIOKyMEHTAallUH, IIPOEKTHI |IpOrpamMM OTAeNbHbIX 3TanoB HUP;
METOIBI IJIAHOB U IIPOTpaMM Ymeem:
JKOJIOTUIECKUX otnenbHbIX 3TanoB HUP |- ['0TOBUTH 31eMEHTHI TOKYMEHTAIUH, TPOCKTHI
UCCIIeTIOBaHUH, IJIAaHOB W IporpamM otaenbHbIx 3Tanos HUP;
COOTBETCTBYIOIIEE Braoeem:
obopynoBanue, - QJIEMEHTAMH JIOKYMEHTAIIUH, POCKTHI IIAHOB
NpOrpaMMHOE 1 Iporpamm otaenbHbIX stanos HUP
obecrieycHHe ISt B-ITIK-5.2. Beibupaet 3uaem:

. WHAWBUIYaIbH
pemeHus TEXHUYECKHE CPEACTBA U |- METOBI SKOJIOTHIESCKIX HCCIECIOBaHUM, -
UCCIIEIOBATEIILCKUX  [METOIBI (M3 Habopa COOTBETCTBYIOIIEE 000pPYyIOBaHNE, ’ o
3314, IOCTABICHHBIX |HMEIOIIUXCS) IS IporpaMMHOe oOecTieueHHe IS peIIeHIUs (ponTambHbtii
CIIELIMATICTOM 00JI€e |perIeH s MOCTABICHHBIX |[HCCIIEI0BATENBCKHUX 3a/1a4, TOCTABICHHBIX onpoc
BBICOKOH 3agau HUP CITEITUAINCTOM 00Jiee BHICOKON KBATM(UKAIIHNM;

KBaIN(UKAIUH Ymeem:
- Bo1Oupath TeXHHYECKUE CPEIICTBA U METOIBI
(13 HAOOPa UMCIOIIIUXCST) TSI PCIICHHUS
nocraBiaeHHbIX 3aga4 HUP;
Braoeem:
- TEXHUYECKUMU CPEIICTBAMH U MeToaMHu (13
Habopa UMEIOIIHUXCS) TS PEIICHUS
1ocTaBJIeHHBIX 3a1a4 HUP

4. O0beM, CTPYKTYpPa H coiep KaHue U CIUTIIHHBI.

4.1. O0beM AUCLUILUIMHBI COCTABISACT 5 3aueTHRIX equnmil, 180 akameMudyecKux Jaca.
4.2. CTpyKTypa AUCUUTUIAHBI.
4.2.1. CTpyKTypa AUCIUIUINHBI B OYHOH Gopme

Buabl yueoHoii padoThI, DopMbI TeKylIEro
Paznesibl M TeMbI BKJII0Yasi CAMOCTOSITEJILHYI0 = KOHTPOJISl yCIeBaeMOCTH H
Ne JUCHHUIINHBI padoTy CTY/IEHTOB U S NPOMeKYTOYHOM
n/n 10 MOXYJIAM TPYI0eMKOCTbH (B Yacax) 8 aTTecTaluu
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Monayas 1. CucteMHbIe Haed B 3k0J10ruH. CocTaB M CTPYKTYPa IKOJIOTHH
1 Cmena meToosormueckoii | 5 | 2 | | 4 | | 2 | neamBuayansHbI,




napaaurMbl B
C€CTCCTBO3HAHUH

(poHTaNBHBIH OIpoC.

2 Cucrema: aHaJIN3 OCHOBHBIX 5 2 4 4 HMHIWBHYaTbHBIMH,
TIOHATHUM, IPUHLIUIIOB U (hpoHTaNTBHBIH OMpOC
MOCTYJIATOB

3 OnpenencHre HCXOTHBIX 5 2 4 2 | MHOWBUAYaJIbHBIN,
TTOHATUH (hpoHTaTBHEIH ompoc.

4 OnpepeeHne 3KOJIOTUN U €€ 5 2 2 2 | MHOWBUAYaJIbHBIH,
JIOTU4ecKast CTPYKTypa (bpoHTaNBHBII OIpOC,

KOJUIOKBHYM.
Hmozo no mooynio 1: 8 14 10
Monayas 2. Onucanue 3kocucTeM. MeToaAbI MOCTPOEHNUS H HCCIEOBAHHUS MOJeei IKOCHCTeM

5 Jlornko-mMareMaTuyecKue 5 2 4 4 WHIUBUAYaJIbHbIH,
METO/Ibl aHAJTH3a (hpoHTaNBHEL OTpoC.
9KOJIOTHUECKOH
nHpopMaunu

6 OCHOBHEIE 3TaIlbI 5 2 4 4 VHWBHyaTbHBIM,
HCCIIeIOBAHHSI DKOCHCTEM (poHTaNBHBIIH OMPOC

7 MmuoxectBa. Mcxonusie 5 2 4 4 WHIUBUYaTbHBIH,
MOJIOKEHHS U (poHTaNBHBII OMpOC.
TepMuHOIOTHs. Oneparu
HaJl MHOXKECTBAMHU

8 CTaTHCTHYECKHAE METOIBI 5 2 4 4 WHIUBUYaTbHBIH,
aHaJM3a JaHHBIX (poHTaNBHBII OMpOC,

KOJUIOKBHYM.
Hmozo no mooynio 2: 8 16 16
Moayas 3. PazHooOpa3ue MHOKECTB: MeTOIbI CHCTEMHOT0 ONACAHUS M OLEHKH

10 Mogenu 1 UHIEKCHI 6 4 4 4 VHWBHyaTbHBIMH,
BUI0BOTO 00MIHs (ambda- (hpoHTaNBHEL OmpoC.
paszHooOpasue).

11 Mertonbl OCTpOEHUs 6 4 4 4 VHMBH/yaTbHBIMH,
MoJIeNiel BUIOBOTO OOMITHS (bpoHTaNIBHBIH OIpoC,

KOJUIOKBHYM.
Hmozo no mooynio 5: 8 8 8
Monyas 4. Iuddepenuupyromee paznoodpaszue. ['pynnupoBanue u MoJeIupoBaHie KOHEYHBIX
MHOKECTB

12 | MecroobuTanue: CTpyKTypa 6 2 2 4 | MHIMBUAYaJbHBIH,

W KJIACCUPUKAITHSI. (bpoHTATBHBIN OTIPOC.

13 Mepbl 1 Moaenu OeTa- 6 4 4 4 HMHIWBHYaTbHBIMH,
pazHooOpaszus (bpoHTATBHBIN OTIPOC.

14 MepsI CXOACTBA H pa3IHyusI. 6 4 4 4 | YHAUBUIYATBHBIH,
MepbI BKITIOYCHHUS U (hpoHTaNBHEII OTpOC
TePEeCeUYCHUs

15 I'padst u oprpadsr 6 2 2 4 | MHIMBUAYaJbHBIN,

(poHTaNIBHBIH OmpocC.

16 [Inesab! U teHAPOTpaMMBI 6 2 2 4 VHWBHyaTbHBIMH,

(poHTaNBHBII OIpoC,
KOJUIOKBHYM.

Hmozo no mooynio 4 14 14 20

Monyas 5. IloaroToBka K 3K3aMeHy

IToaroToBka K 3K3aMeHy 36 36 | sx3aMmeH

Hmozo no mooynio 5: 36 36

HUTOI'O: 180 38 52 90

4.3. Coaepxxanne TUCUMIIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aesiam).

4.3.1. Cooeprrcanue neKUUOHHBIX 3AHAMUIL O OUCUUNTIUHE.




Mooyne 1. Cucmemnvie uoeu 6 sxonocuu. Cocmas u cmpykmypa 3K0102uu

Tema 1. CMmeHa METOIOOTUYECKOM MapaIuTMbl B €CTECTBO3HAHUH.

CraHoBlIeHHE W pa3BUTUE CUCTEMHBIX HAeW B skonoruu. Cucremubld moaxo]. CHCTEeMHBIN
aHaJIN3.

Tema 2. Cuctema: aHaINM3 OCHOBHBIX MOHSTHIA, TPUHIIUIIOB U ITOCTYJIaTOB

TeopeTnueckne oCHOBBI cucTeMHOro aHanu3a. Cucrema. CocraB cuctemMbl. CTpyKTypa CUCTEMBI.
[TocTynarel CUCTEMHOTO TTOAXO0/A.

Tewma 3. OnpeneneHre UCXOTHBIX TOHATHH

[Monstue. Jlenenue oo0vema noustuii. [Ipasuna nenenus. Tepmunonorus. OnpeneneHue.

Tema 4. OnpeneneHue 3KOJI0THH U €€ JIOTUYECKask CTPYKTypa

DKOJIOTHs Kak cucTeMHas Hayka. [lonokeHne 3K0JI0rui B COBPEMEHHOM 3HAHUU U €€ OCHOBHBIE
noapasnenenus. [Ipeamer skonoruu. Lenbs HAydYHOU TUCIMIUIMHBI.

Mooynv 2. Onucanue skocucmem. Memoovt nocmpoerus u uccied08anus Mooenel IKOCUCMEM.

Tema 5. Jloruko-mMaTeMaTu4ecKre METOABI aHAIN3a SKOJIOTHYECKOH MH(OpMAITHH.

Jloruka u skcniepumenT. TpaguuuonHas noruka. Marematudeckast 1oruka. OCHOBHBIE CUMBOJIBI
MaTeMaTUYECKOM JIOTUKH.

Tema 6. OCHOBHBIE 3TAIILI HCCIEIOBAHUS DKOCUCTEM.

dopMynUpOBKa IEM U MOCTAHOBKA 3amaud. Pabodas TWIoTe3a: KOHIENTYalu3alus 3aJadu.
Metoael  uccnenoBanHusi. llojeBble HaOMIONEHUS, OMHUCAHUS W IKCHEPUMEHTHI.
Kamepanbnas obpabotka gannbix. [IpoBepka u WHTEpIpeTaIUs IMITUPUICCKON MOJICITH.
3aBeplIaronIuii CHHTES.

Tema 7. MHoxecTBa. MicxoqHble IOJI0KEHUS U TEpMUHOJIOTH Onepanuy HaJ MHOXKECTBAMU

Beenenue B cymecTBo mpo0semMbl. Teopusi MHOKECTB. DJIEMEHTHI MHOKECTBA.

Oo0benunHenue. [lepeceuenue. Pa3HOCTD.

Tema 8. CrarucTryecKkue METOIbI aHAJIN3a JaHHBIX.

Craructuka. llkans! usmepenus. CpeiHee 3HaUCHHUE U TUCTIEPCUSI COBOKYITHOCTH.

Mooyne 3. Paznoobpa3sue mMHodcecme: Memoovl CUCIEMHO20 ONUCAHUS U OYEHKU

Tema 9. Moaenu u HHIEKCHI BUIOBOTO 00mHs (aabda-pazHoodpasue).

BunoBoe 6orarctBo. BumoBoe obwmime. Mnnexc Menxununka. Mugexc Mapraneda. Munekc
[llennona. Munexc bpuinysna. MHaEKChl TOMUHUPOBAHHS.

Tema 10. MeToab! MOCTPOEHUSI MOJIENIEH BUIOBOTO OOHITUS

Mozens TEOMETPHUYECKOTo pachpenesieHus. Mopaenb JIorapu(MUYecKoro pachpeesieHHs.
Jlorapudmudeckre HopMaabHOE pacnpeaeneHue. Moaens pa3JioMaHHOTO CTEPKHS.

Mooyns 4. [Jugpgpepenyupyrowee paznoobpasue.

I'pynnuposanue u mooenuposanue KOHeUHbIX MHOMICECMS

Tema 11. MectooOuTanue: cTpykTypa 1 Kiaccuukanus

Mecroobutanue. ['paguentHoril ananmmu3. Knaccudukaiys MecToOOUTaHHIA.

Tema 12. Mepsl 1 Mogenu OeTa-pazHoo0Opasus

[TokazaTenu GeTa-pasHOOOpa3Us MO MPUCYTCTBUIO-OTCYTCTBHIO BUIOB. Kputepun oneHku Oeta-
pa3zHooOpasusi. CocTaBneHNEe MaTPUII.

Tewma 13. Mepsl cxonicTBa U pazauyus. Mepbl BKIIIOUCHHS U TIEpeCceUeHUs

OcHoBHbIe nHAEKCH 00mHocTH. Koaddunmentsr cxoncraa XKakkapa. Koadummentsr cxoacraa
Cepencena-YexkaHOBCKOro. MaTteMaTuueckoe ONpeIeSICHHE MEpP BKIIOUYEHUS MHOMECTB.
KoadduureHTs! nepexpbiBaHus.

Tewma 14. I'padsr u oprpadsr

OcHoBHbIe THIIBI TPadOB U UX CTPYKTypa. HecBsi3HbIe U cBs3HBIE Tpadbl. OpraHu3aius CUCTEM.

Tewma 15. ITnesasl v AeHAPOTPAMMBI

Knacrepuprii ananus. Jlenaputbl u miesiapl. CrocoObl MOCTPOEHUS JEHAPOTPaMM: IPOCTOE
COEIMHEHHE, [TOJIHOE COEAMHEHUE, CPEIHEE COeTUHEHNUE.



4.3.2. Cooepotcanue nabopamopHvixX 3aHAMUIL RO OUCHUNIUHE.

Mooynw 1. Cucmemmsbie udeu 6 skonozcuu. Cocmas u cmpykmypa 3K0102Uu
Tema 1. CMeHa METOIOTOTMYECKON MapaUTMbl B €CTECTBO3HAHHH.
Bormpocs! k Teme:

CraHOBJIEHHE U Pa3BUTHE CUCTEMHBIX HJI€H B HKOJIOTHH.

CucTtemMHbIi MOIXO/.

3. CucrtemHbIN aHANIN3.

Tema 2. Cucrema: aHanu3 OCHOBHBIX IOHATUMN, IPUHIIUTIOB U MTOCTYJIATOB
Bomnpocs! k Teme:

TeopeTnyeckre OCHOBBI CHCTEMHOT'O aHAJIK3a.

Cucrema. CoctaB cucteMbl. CTpyKTypa CUCTEMBI.

3. IlocTynaTel CHCTEMHOTO TOIX0/A.

Tewma 3. OnpenenieHre UCXOAHBIX TOHATHI

Bormpocs! k Teme:

[Tonsitue. Jlenenue oovema moHstui. [lpaBuna neaeHus.

2. Tepmunonorus. Onpenenexue.

Tema 4. OnpenesieHNE YKOJIOTUH U €€ JIOTUYECKasi CTPYKTypa

Bormpocs! k Teme:

DKOJIOTHUs KaK CUCTEMHas HayKa.

[TonoxeHune 7KOJI0TUH B COBPEMEHHOM 3HAHUM U €€ OCHOBHBIE MOPA3CICHHUS.
3. Ilpenmer skonoruu. Lleas HaydHON AUCITUTUTHHBIL.

™=

™=

=

N =

Mooynv 2. Onucanue skocucmenm.
Memo0owl nocmpoenus u ucciedo8anusi Mooeell IKOCUCmeM
Tema 5. Jloruko-mMaremMaTHYECKHUE METO/IbI aHAIM3a YKOJIOTHYECKON HH(OpMaIuy.
Bormpocs! k Teme:
Jloruka u KCrepUMEHT.
TpaauuroHHas JIOTHKA.
MaremaTtudeckas ioruka. OCHOBHBIC CHMBOJIBEI MaTEeMaTHUECKOM JIOTHKH.
Tema 6. OcHOBHEBIE TAIIbl HCCIIEAOBAHMUS YKOCHCTEM.
Bomnpocs! k Teme:
dopMynHpOBKa 1I€JIM U MOCTAHOBKA 33/1aUH.
Pabouast runoTesa: KOHIIENTyaTu3amus 3a1a4qu.
Metonsr uccnenoBanus. [loneBbie HAOMIOCHNS, OMTUCAHUS U SKCTIEPUMEHTEHI.
Kamepanbnast 06padoTka nanubiX. [IpoBepka u WHTEpIIpETaIs SMIUPHICCKON MOJIEIH.
3aBepLIaroIIMi CUHTES.
Tema 7. MuoxectBa. McxXonHble TOJIOKEHHST WU TepMUHOJOTHA. Omnepanuu Haj
MHO>XECTBaMH
Bomnpocs! k Teme:
BBenenue B CyIecTBo mMpoOIeMBbl.
Teopust MHOKECTB.
OneMeHTBl MHOKECTBA.
O0beanHeHNE.
IIepeceuenue.
Pa3zHOCTE.
Tema 8. CraTucTUUeCKHE METO/IbI aHAIN3a JaHHBIX.
Bomnpocs! k Teme:
CraTHCTHKA.
[IIxaner u3mMepeHus.
3. CpenHee 3Ha4YEHUE U TUCTIEPCUS COBOKYITHOCTH.
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Mooyne 3. Paznoobpa3zue MHOMCECME: MEMOObl CUCIEMHO20 ONUCAHUS U OYEHKU
Tema 9. Moaenu u MHAEKCHI BUIOBOTO 00mHs (ambda-pazHooOpasue).
Bormpocs! k Teme:
Bunosoe 6orarcrso. Bumosoe oOuiue.
Nunexc Menxunuka. Manekc Mapraneda.
WNunexc lllennona. Unaexe bpumtysHa.
WNHuaexcel TOMUHUPOBAHHUS.
Tema 10. MeToapl OCTpOEHUS MOEIICH BHIOBOTO OOVITHS
Bormpocs! k Teme:
Monenb reoMeTpU4EeCcKOro pacipeiesieHusl.
Monens morapuMUIecKoro pacripeaencHus.
Jlorapudmuueckne HopMaabHOE pacpeeseHHe.
Mopeinb pa3ioMaHHOTO CTEPKHS.
Mooynv 4. Jlugppepenyupyrowee pasnoodpasue. Ipynnuposanue u mooeruposanue
KOHEUHbIX MHOJCECME
Tema 11. MecTrooOuTanue: CTpyKTypa U KJ1acCUPUKAIIHS
Bormpocs! k Teme:
MecTooburanue.
['panuenTHBIN aHAINS.
3. Knaccudukarus MecTooOUTaHHA.

Tema 12. Mepsl 1 Moaenu 6era-pazHooOpaszust

Bomnpocs! k Teme:

Eal AN Eal AN
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1. Tloka3arenu Gera-pazHO0Opa3us MO MPUCYTCTBHIO-OTCYTCTBUIO BUJIOB.
2. Kputepun onieHKH 6eTa-pasHO0Opa3usl.
3. CocraBieHre MaTpPHII.
Tema 13. Mepsl cxozicTBa U pazanuusi. Mepbl BKIIIOUEHUS U NTEPECCUCHUS
Bormpocs! k Teme:
1. OcHOBHBIE MHIEKCHI OOIITHOCTH.
2. Koadduuuents! cxonctsa XKakkapa u Cepencena-YekaHoBCKOTO.
3. MaremaTuueckoe ornpeeaeHiue Mep BKIIOYEHHS] MHOXKECTB.
4. KoadpduumeHnTs! nepeKpbIBaHMs.
Tema 14. I'padst u oprpadsr
Bormpocs! k Teme:
1. OcHoBHbIE TUIIBI TPadOB U UX CTPYKTYpAa.
2. Hecss3HbIe U CBSI3HBIE TPadBbI.

3. OpraHuzanus CUCTEM.

Tewma 15. ITnesinpl u neHAPOrpaMMBbI

Bomnpocs! k Teme:

KractepHblil ananus.

JICHIPUTBI U TUIESA L.

3. CrocoObl MOCTpPOEHHUsS JCHAPOTpaMM: IPOCTOE COCIMHEHHUE, TOJHOE COEeIUHEHHUE,
CpelHee COEeNMHEHHUE.
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Ilpumepnuie nadopamopnvie pabomul:

NoNe 1 HazBaHUs pa3/ieNoOB U TEM Ienb u conepxanue Pe3ynbraTe mabopaTopHOit
J1a00paTOPHOI pabOTHI paboTHI

JlaGopaTopuasi pagora Ne 1 [IpoBeieHre CHCTEMHOTO aHalIN3a MPUPOAHBIX OOBEKTOB

Pa3znen 3. Onucanue skocucreM. | O3HAKOMIIEHHE C OCHOBHBIMH OBnaneHue METOIMKON

Tewma 1. OcHOBHBIE 3TaITBI STaraMy MPOBEICHUS MIPOBEJICHHSI CHCTEMHOTO

WCCIIEIOBAHNUS IKOCHCTEM. CHCTEMHOTO aHaJIN3a MPUPOAHBIX | aHaJIN3a MPUPOIHBIX OOBEKTOB
00BEKTOB

JlagopaTopHas padora Ne 2 Oneparuu Hag MHOKecTBaMu. OObETMHCHUE MHOXKECTB




Paznen 4. Metoabl mocTpoeHUS U
HCCIIeOBAHUS MOJICICH
JIKOCHCTEM

Tema 7-8. MuoxecTBa.
Hcxomapie MOIOKEHUS 1
tepMuHOJIOTH. OTnepatuy Haa
MHO>KECTBAMHU.

Ha ocHoBe npencTaBaeHHBIX
JIAHHBIX MTPOBECTH 00bEINHEHNE
MHO>XECTB

O3HaKOMJIEHHE C MTPOLEAYPOI
00beIMHEHNS MHOKECTB.

Jlaboparopnas pa6ora Ne 3 Ctat

HCTUYCCKHEC MCTOAbBI aHaJIn3a JaHHBIX.

Paznen 4. MeToapl TOCTPOCHHSI U
HCCIIeOBAaHUS MOJICIICH
IKOCHCTEM

Tema 9. CraTucTuueckue
METObI aHAIN3a JAHHBIX.

O3HaKOMJICHHE C OCHOBHBIMU
CTaTUCTHICCKUMHU METOJIAMHU
aHaM3a JaHHbBIX (CpeaHee
apudMeTHIECKOE, CTAHIAPTHOE
OTKJIOHCHHE U T.JI.).

OBnajieHre OCHOBHLIMHU
CTaTHUCTHYECKHMH METOIAMU
aHaJM3a JaHHBIX (CpeaHee
apudMeTnyecKoe, CTaHAapTHOE
OTKJIOHCHHUE H T.1I.).

JlabopaTopHas pa6ora Ne 4 PamyxupoBaHue BUJIOBBIX CIIMCKOB IO YHCIEHHOCTH IEMEHTOB MHOKECTB

Paznen 5. PaznooOpasue
MHO>KECTB: METO/IbI CHCTEMHOTO
OTIMCaHUS 1 OI[CHKH.

Tema 10. Monenu 1 HHIEKCHI
BUAOBOTO 00mus (anbga-
pazHoobpaswue).

Ha ocHoBanum JaHHbIX,
IMOJTYYCHHEBIX B ITIOJICBBIX
HCCICIOBAaHUAX IIPOU3BECTU
PAHXXUPOBAHUC BUAOBLIX
CITMCKOB I10 YHUCJIICHHOCTHU
QJICMCHTOB MHO’KCCTB

O3HaKOMJIEHHE C METOIHUKOHN
pPaHXHPOBAHKE BHIOBBIX
CITMCKOB IT0 YHCJIEHHOCTH
9JIEMEHTOB MHOKECTB

JladopaTtopHas pa6ota Ne S MHmekcsl BugoBoro dorarctea Mapraied

a 1 MeHXHHHKa.

Paznen 5. PaznooOpa3sue
MHOKECTB: METO/IbI CHCTEMHOT'O
OTIMCaHUS 1 OI[CHKH.

Tema 10. Monenu 1 HHIEKCHI
BUOBOTO 00mus (anbga-
pazHoobpasmue).

[IpoBectu pacuér HHACKCOB
BUI0BOrO OoraTcTBa Mapraneda
1 MeHXUHNKA Ha OCHOBE
JAHHBIX, TOJYYCHHBIX B MOJIEBBIX
UCCIIEIOBAHUSX

OBnazeHue METOJUKON pacueTa
HMHIEKCOB BUIOBOrO OOraTcTBa
Mapraneda u MeHXHHHKA

JladopaTtopHas pa6ota Ne 6 MHmekcsl BunoBoro pasaoodpaswus lllennona n bpumryana.

Paznen 5. PaznooOpa3sue
MHOECTB: METOIbI CHCTEMHOTO
OTIMCaHHUS U OIICHKH.

Tewma 10. Mogenu 1 HHAEKCHI
BUOBOTO 00mus (anbga-
pazHoobpasmue).

IIpoBecTu pacuét UHACKCOB
BUJIOBOTO pa3HOOOpa3us
[Ilennona u bpunnysna Ha
OCHOBE JIaHHBIX, IOJTYY€HHBIX B
MOJIEBBIX UCCIIECOBAHUSIX

OBnazeHue METOJUKON pacueTa
HHACKCOB BHIOBOI'O
paszaoobpasus lllenHona u
bpuinysna

JladopaTtopHasi pa6ota Ne7 Mune

KChI JIOMUHHpOBaHUsl MakuHToma u beprepa-Ilapkepa.

Pazgen 5. PaznooOpasue
MHOXECTB: METOJIbl CHCTEMHOTO
OTIMCAaHHUS U OIICHKH.

Tewma 10. Mogenu 1 HHAEKCHI
BUIOBOTO 00mus (anbga-
pazHooOpasue).

TIpoBecTu pac4€T MHAEKCOB
JOMUHUpPOBaHUSI MakuHTOLIA U
Bbeprepa-Ilapkepa Ha ocHOBe
JAHHBIX, TTOTYYEHHBIX B MOJIEBBIX
UCCIEeI0BaHUAX

OBnazieHNe METOIUKON pacueTa
WHJICKCOB JOMHUHUPOBaHUS
Makunroma u beprepa-
ITapxepa

Jla6opaTopHas padora Ne 8 CocrajicHre MaTPUIL IJIs ONIPEeIICHUs OeTa-pa3sHoo0pasus

Paznen 6. Juddepenuupyroriee
pasHooOpasue
Tema 13. Mepsl 1 Monienu OeTa-
pasHooOpazus

O3HaKOMJICHHE C METOIUKAMHU
COCTaBJICHHSI MATPHIT IS
ompeaeneHus OeTa-
pazHoobOpazus

Hayuutbcs cocTaBnsTh
MaTpHIIBI UT OTIpeeTICHHS
OeTta-pa3HooOpazus

JlabopaTopHas paGora Ne9 Iloct

poeHue rpagos U oprpados

Paznen 7. I'pynnupoBanue n
MOJIEJIUPOBAHNE KOHEUHBIX
MHOKECTB

Tema 15. I'pacer u oprpadst

Ha ocHoBe npencTaBneHHBIX
JIAHHBIX TIPOBECTH MOCTPOCHUE
rpa¢oB u opradoB A
ompeaencHus OeTa-
pasHooOpazus

Hayuuthcst ctpouts rpadsl 1
opradsl 15 onpeeiieHns oeTa-
pa3zHoo0pasus

JladopaTtopHas pa6ota Nel0 [TocTpoenue miest U ICHIPOTrpamMM.

Paznen 7. I'pynnupoBanue u
MOJIEJIMPOBAHNE KOHEUHBIX

Ha ocnoBe MPpEACTABJICHHBIX
JAHHBIX MPOBCCTU MMOCTPOCHUC

Hay‘-II/ITI:;CSI CTPOUTH IJICAAbI U
ACHAPOTIpaMMBbI IJId




MHOKECTB TUTEST ¥ ICHAPOTPAMM JJIst ornpeencHus OeTa-
Tewma 15. Ilmessner u ompenencHus o6era- pazHoobOpasms
JICHIPOTPaMMBI pazHooOpazus

5. Ob6pa3oBaTejibHbIE TEXHOJIOTHH

B mpormecce mpenonaBanus aucuuruinHbl «CUCTEMHBIA aHAIW3 W MOJACITUPOBAHUE B
9KOJIOTHM» TPUMEHSIOTCA TaKue BUAbl TEXHOJOTUH, KaK HEUMUTAIMOHHBIE (TpoOieMHBIE
JeKIMM W CEMHHApBI, TEMATHYECKUe IUCKYCCUM, NPE3CHTAMH, KPYIJIBIA CTON) H
WMUTAIMOHHBIE: UTPOBBIC (MCCIEIOBATEIILCKAE UTPhI, yUeOHBIE WUTPHI) U HEUTPOBBIC (aHAIH3
KOHKPETHBIX CUTYyalHi).

6. YueOHO-MeTOANYeCKOe o0ecTieYeHre CAMOCTOAITEIbHOH Pa0doThI CTY/ICHTOB.

IlepeueHp  y4eOHO-METOAMYECKMX  W3JaHMHA, pPEKOMEHAYEMbIX CTyIeHTaM, s
NOATOTOBKM K 3aHATHSAM TIPEACTaBICH B pasfene «YuyeOHO-METOAMYecKoe obecreueHue.
Jluteparypa»

CTyneHT JOoKeH BECTH aKTUBHYIO MTO3HABATEIbHYIO padoty. LlenecoobpasHo cTpouts ee
B (opme HaOMIOACHMS, SKCIIEPUMEHTa M KOHCIIEKTUPOBaHMs. BakHO HaydumThCS BKIIIOYATh
BHOBb IOJIy4aeMyl0 MH(POPMALIMIO B CHUCTEMY YK€ MMerommxcs 3HaHui. HeoOxomumo Takxke
aHAJIM3UPOBATH MaTEPHUAI VIS BBIICICHUS OOIIET0 B YaCTHOM M, HA000POT, YaCTHOTO B OOIIEM.

CamocrodrenbHas paboTa CTyIEHTOB, IPEIyCMOTPEHHAsA YUeOHBIM IUIAHOM B 00beme 54
4acoB, COOTBETCTBYET OoJiee rIIy0OKOMY YCBOCHHUIO M3y4aeMoro Kypca, (opMupoBaTh HaBBIKH
UCCIIEIOBATEILCKOW  PabOThl M OPUEHTHPOBATH CTYAEHTOB Ha YMEHHE TPUMEHATH
TEOPETUYECKHE 3HAHUS Ha IPAKTUKE.

Pa3zjnennl 1 TeMblI 1J151 CAMOCTOSITEILHOTO Buabl u cogep:kaHne caMOCTOSATENbHO PadoThI
U3y4eHus
Mooynv 1. Cucmemnoie uoeu 6 sxonozuu. Cocmas u CmpyKmypa 3K0g102Ul.
Tema 1. CMeHA METOIOIOTUYECKOM apagurMel | - MpopadoTka yueOHOTo Marepuana (1Mo KOHCIIEKTaM
B €CTECTBO3HAHMH. Jmekuuid  y4eOHOH W Hay4yHOH JHTeparype) H
Tema 2. CrucreMa: aHaIu3 OCHOBHBIX IIOHSATH, | MOATOTOBKA JOKJIAJOB Ha CEMHHApaxX M MPAaKTUYECKUX
MIPUHLIMIIOB U TTOCTYJIATOB 3aHSITHAX, K YIaCTHIO B TEMaTUIECKUX JUCKYCCHUSX;

- IOUCK ¥ 0030p HAYYHBIX MyOIMKauuii 1
3NMEKTPOHHBIX UCTOYHUKOB HH(OPMAIIIH, IIOATOTOBKA
3aKITIOUEHUS TI0 0030DY;

Tema 3. OnpeneneHre UCXOTHBIX TTOHITHI - mpopaboTka y4eOHOTOo Marepuana (10 KOHCIIEKTaM
Tewma 4. OnpenieneHne 3K0J0THH U ee Jmekuuid y4eOHOH W Hay4yHOH JHTeparype) H
JIoTHYecKast CTPYKTypa HOJTOTOBKA JIOKJIAa0B Ha CEMHHApax U MPaKTUUYECKUX

3aHATHUSX, K yYaCTHIO B TEMATHYECKHUX AUCKYCCHSAX;

- TOUCK ® 0030p Hay4yHbIX myOiIMKauud u
3NIEKTPOHHBIX MCTOYHUKOB MH(OpPMALIUH, MOATOTOBKA
3aKITIOUEHUS TI0 0030DY;

Mooynw 2. Onucanue sxocucmem. Memoovl nOCMpoeHUs U UCCAeO08AHUSL MOOEAeU IKOCUCIEM.

Tema 5. Jloruko-mMaTeMaTUUYECKUE METOIBI - mpopaboTka ydeOHOro Martepuana (1o KOHCIIEKTaM
aHaJIN3a YKOJIOTUIECKON WH(POPMAIIHH. JMeKIuH y4eOHOW W HAy4YHOH JUTepaType) |
Tema 6. OcHOBHBIE 3TaITBI UCCIIEOBAHUS MOATOTOBKA JTOKJIAJ0B HA CEMUHApaxX U MPaKTUYECKUX
9KOCHCTEM. 3aHATHUSX, K YIJACTUIO B TEMAaTHYECKUX TUCKYCCHUSAX;

- IOUCK U 0030p HAYYHBIX MyOIMKauuii u
JNIEKTPOHHBIX HCTOYHHKOB HH(POPMAIINH, TOATOTOBKA
3aKITIOUEHUS TI0 0030DY;

Tema 7. MuoxecTBa. MicxonHbIe TIONOKEHUSI 1 | - popaboTKa yueOHOro marepuana (1Mo KOHCIEKTaM

TepMHuHONIOTHA. Oniepanii HaJ MHOKECTBaMHU Jmekuuid y4eOHOH W Hay4yHOH JHTeparype) H
HOJTOTOBKA JIOKJIa0B Ha CEMHHApax U MPaKTUUYECKUX

Tema 8. CTaTUCTHYECKHE METOBI AHAIN3A 3aHATHAX, K YIaCTHIO B TEMATHYECKUX AUCKYCCHUSX;

JTAHHBIX. - MIOUCK ¥ 0030p HAYYHBIX MyOJIMKAIUN U




3NEKTPOHHBIX UCTOYHUKOB MH(OPMAITUH, TOATOTOBKA
3aKITIOUEHUS TI0 0030DY;

Mooynv 3. Paznoobpazue mHodcecms: Memoobl CUCTIEMHO20 ONUCAHUSL U OYEeHKU

Tema 9. Monenu 1 MHIEKCH BUAOBOTO OOWIUS
(anmpa-pa3zHooOpaszue).

Tema 10. MeToapl MOCTPOCHUS MOJIEIICH
BHJIOBOTO OOMIIHS

- mpopaboTka y4eOHOro marepuana (10 KOHCIEKTaM
JMeKIui y4eOHOW W HAy4YHOH JUTepatype) |
HOJTrOTOBKA JIOKJIAa0B Ha CEMHHApax U MPAaKTUYECKUX
3aHATHSIX, K YUACTHIO B TEMAaTHYECKUX JUCKYCCHSAX;

- IOUCK ¥ 0030p HAYYHBIX MyOIMKauuii 1
UIEKTPOHHBIX UCTOYHUKOB MH(OpMAIINHU, IOATOTOBKA
3aKITIOUEHUS TI0 0030DY;

Mooynw
MHOJICECE

4. Jlugghepenyupyrowee pasnoobpasue.

prnnupoeaﬂue u Modeﬂupoeaﬂue KOHEYHbLX

Tema 11. MecToobutanwme: CTpyKTypa U
KJIACCU(UKAITHIS

Tema 12. Mepsl u Mogenu 6eta-pazHo00pas3us

Tema 13. Mepsl cxoacTBa U pa3nuuus. Mepsl
BKJIFOUEHHS U NIEPECEUECHUS

- mpopaboTka y4eOHOTO Marepuana (10 KOHCIIEKTaM
JeKnui  y4eOHOW W HaAydHOH JwmTeparype) u
MOJITOTOBKA JIOKJIAJI0B HA CEMHUHAPAX U MPAKTUICCKUX
3aHSATHSIX, K YYACTHIO B TEMATHYCCKHUX JTUCKYCCHSX;

- TIOUCK ¥ 0030p HAYYIHBIX ITyOJIMKAITUH 1
3NEKTPOHHBIX UCTOYHUKOB MH(OPMAITUH, TOATOTOBKA
3aKJIFOUEHUS 110 0030pY;

Tema 14. I'padst u oprpadsr

Tewma 15. Inesinpl 1 IEHAPOTPAMMBI

- mpopaboTka y4eOHOTOo Marepuana (10 KOHCIIEKTaM
JmeKnui  y4eOHOH W HaAydHOH JwHTeparype) U
MOJITOTOBKA JIOKJIAJI0B HA CEMHHAPAX U MPAKTHICCKUX
3aHATHSIX, K YYACTHIO B TEMATHYCCKHUX JTUCKYCCHSX;

- TOoMCK W 0030p HAyYHBIX IIyONWUKANWH W
3NIEKTPOHHBIX MCTOYHUKOB WH(GOPMAIUH, TOATOTOBKA
3aKJIFOUEHUS 110 0030pY;

CamocrosiTenbHass paboTa JOJDKHA HOCHUTH

CUCTEeMAaTUYEeCKUN XapakTep, ObITh

WHTEPECHOU U NPUBJICKATEIILHON JUISl CTYIECHTA.

PesynpraThl  caMOCTOSATENBHOW  paOOThI  KOHTPOJIMPYIOTCSl — NpenojaBaTeleM U
YUUTBIBAIOTCS NPU aTTECTAllMU CTYyJEHTa (3aueT, sk3ameH). IIpu 3ToM mpoBoAsTCS: 3Kcmpecc-
ONPOC HAa CEMMHAPCKUX M MPAKTUYECKUX 3aHATHUAX, 3aCIyIIMBAHHE JOKJIAIO0B, IIPOBEPKa
NUCbMEHHBIX paboT U T.1.

7. ®oHJ OLIEHOYHBIX CPECTB ISl MPOBeIeHUs TEKYIIero KOHTPOJIS yCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTAIUM 110 UTOTaM OCBOEHUS TUCUMILINHBI.
7.1. TunoBble KOHTPOJIbHBIE 33/ITAHUS
IlpumepHnulit nepeuenv mecmoegvix 3a0aHUll 0151 MEKYULE20, RPOMENHCYNOYHO20 U UM 0208020
KOHmMpOAs.
1.Amepukanckuii HaykoBeq T.KyH B 1962 r. BiepBbIe BBEI ONPEEICHUE
1) mapagurma
2) cucrema
3) onpeneneHue
4) cuHTE3
2. YCTaHOBHUTE COOTBETCTBHUE MOHATHI
1. 6uoskoIorus
2. TCOPKOJIOTHS
3. aHTPOIOAKOJIOT U
a) KOMIUIEKC JUCIUILINH, KOTOPBIM M3ydaeT B3aUMOOTHOLIEHUS dKUBBIX CHCTEM PA3HBIX PAHTOB
CO CpeIoi B MEXy cO00i
0) KOMIUIEKC NUCHHUIUINH, KOTOPBIA N3y4aeT reocdepsl, NX TUHAMUKY U B3aHMOJICHCTBHE



B) KOMIUIEKC JUCLHUIUIMH, KOTOPBIA U3y4aeT B3aMMOOTHOIICHHUS YEIOBEUYECKOro 001iecTBa
PUPOJIBI

3. Meroibl, B KOTOPBIX HCCIIEI0BATEIb CO3HATEIHHO IPOU3BOIUT ONPE/ICICHHbIC N3MEHEHHS B
9KOCUCTEME - 3TO

1) noseBble HAOIIOICHUS

2) SKCTIIEPUMEHTATIbHBIC METOIbI

3) MeTOa MOJCITUPOBAHUSI

4) MEeTOJT CHHTE3a

4. Dxonoruyeckas KaracTpoda xapakTepuzyercs

1) HapyIIeHHEM PaBHOBECHSI B 9KOCHCTEMAX

2) 0OpaTUMOCTBIO TTOCTIEACTBHIA

3) HeOOPaTUMOCTBIO TIOCTEACTBUI

4) BBIMUPAaHHEM HEKOTOPBIX BUIOB OPraHU3MOB

5. KoMmriekc B3anMOCBSI3aHHBIX MOMYJISIIIMIM pa3HbIX BUJOB JKUBBIX CYIIECTB U U3MEHSIEMON UMU
a0MOTHUYECKOU Cpelibl, 00Ia/1ar0IIHe CIOCOOHOCTHIO K CAMOPETYIISIIIMN U CAMOBO300HOBIICHUIO
BCEX IIAaBHBIX KOMIIOHEHTOB UX OUOTHI

1) coobmecTBO

2) sKocucTeMa

3) 6uocdepa

4) buoromn

Ilpumepnaa memamuka peghpepamos:

Cucrema: aHaJIM3 OCHOBHBIX IMOHSTHH, MPUHITUIIOB U TTOCTYJIATOB
CraHOBJIEHHE U Pa3BUTHE CUCTEMHBIX UIEH B IKOJIOTHH

[TocTynarel CHCTEMHOTO TIOJIX0/1a

[TonoxeHre 3KOJIOTUH B COBPEMEHHOM 3HAHUH U €€ OCHOBHBIE MOIpa3/iesieHus
Jloruko-mareMaTH4ecKiue METOIbI aHATM3a YKOJIOTHYECKON HHPOpMaIuu
Metons! uccnenoanus. [lonesbie HAOMIOEHUS, OMUCAHUS U SKCTIEPUMEHTBHI.
Kamepanbaas 00paboTka JaHHBIX.

[IpoBepka u MHTEpHpETALMSA SMIIMPUIECKON MOJIETU. 3aBEpIIAIOIINI CUHTES.
MmuosxectBa. UcXOQHBIE TONOKEHUS U TEPMUHOJIOTUS

0. Oneparnyu Hag MHOXKECTBaMU (00BEIUHEHHE, TIEPECEUCHHE, PA3HOCTD)

1. CraTtucTuueckre METOAbLI aHAIN3a JAaHHBIX

12. Mopenu 1 MHAEKCHl BUAOBOTO 00mHs (ambda-pasHooOpas3ue)

13. BunoBoe 6oratctBo. BumoBoe obume.

14. Unnexc Menxunuka. Manekc Mapraneda.

15. Unpexc llennona. Munexe bpunnysHa.

16. aaexchl TOMUHUPOBAHUS.

17. MeToibl TOCTPOCHHUS MOZEINIEH BUAOBOTO OOMITHS

18. Mojens TeOMeTPUIECKOTO pacpeieICHUS.

19. Mogens norapu(pMU4ecKoro pacrpeieneHusl.

20. Jlorapudmuyeckue HOpMAIBHOE pacipeiesieHue.

21. Mopens pa3ioMaHHOTO CTEPKHSI.

22. MectoobuTanue: CTpyKTypa U Kiaccuukanus

23. Mepsl u Mojienu 6eTa-pazHoo0pas3us

24. Tlokazarenu 6eTa-pa3HOOOpa3Us MO MPUCYTCTBUIO-OTCYTCTBUIO BUIOB.

25. Kputepun onieHkn 6eta-pazHoo0pasusi.

26. CocTraBieHre MaTpHIIL.

RBOONO AN E

Opuenmupogounblil nepeueHsb 60NPOCos K 3a4enty, IK3AMeEHy no 6cemy Kypcy:
1. CraHoBieHME U pa3BUTUE CUCTEMHBIX UAEH B KOJIOTHH.
2. CucreMHBII HOIXO0M.



CucTtemMHBIN aHaIIN3.

TeopeTnueckre OCHOBbI CHCTEMHOTO aHAN3A.

Cucrema. Cocrtas cuctemsl. CTpyKTypa CUCTEMBI.

[TocTynarel cHCTEMHOTO MOAXO0/A.

[Monsarue. Jlenenune o0bema noustuil. [IpaBuna nenenus.

Tepmunosiorusa. OnpenenaeHue.

DKOJoTus KaK CUCTEMHAas HayKa.

0. [NonoxxeHue HKOJIOTUH B COBPEMEHHOM 3HAHUH U €€ OCHOBHBIE MO/Ipa3/ICJICHNUS.

1. Ilpenmer skonorun. Llens HayqHON AMCIMUITIINHBL.

12. Jloruka u SKCIIEpUMEHT.

13. TpanuumoHHAast TOTHKA.

14. Matematuueckas jgoruka. OCHOBHbIE CUMBOJIbI MaTEMaTHUECKOMN JIOTHKHU.

15. ®opmynupoBKa LEeTU U TOCTAHOBKA 33/1a4H.

16. PaGouas runoTre3a: KOHIENTyaIM3aIvs 3a/1a4H.

17. Metons! uccnenoBanus. [loneBbie HAOMIOIEHNUS, OMUCAHUS H SKCTIEPUMEHTHI.

18. KamepanpHas oOpaboTka naHHbIX. [I[poBepka u MHTEpHpETAHs SMITUPUIECKON MOJIEIIH.
3aBeplIaroIINi CUHTES.

19. Beenenue B cymiecTBO mpoosieMbl. Teopusi MHOXKECTB.

20. DneMeHTHI MHOXKECTBA. OOBETMHEHHE.

21. Tlepeceuenue. Paznocts. CTaTucTHKA.

22. llIxanst u3mepenns. CpeqHee 3HAUCHUE U TUCTIEPCHSI COBOKYITHOCTH.

23. BunoBoe 6orarcrso. Bugosoe oOumnue.

24. Nnnexc Menxunuka. Manexc Mapraneda.

25. Unpnexc lllennona. Uunekc bpumysna.

26. Hiekchl TOMUHUPOBAHUSL.

27. Moiens TEOMETPUIECKOTO pacpeieTICHUS.

28. Mopenb orapu(pMUYecKoro pacipeaeaeHus.

29. Jlorapudmuyeckue HOpMAIBHOE pacipeiesieHue.

30. Mojienb pa3ioOMaHHOTO CTEPXKHSL.

31. Mecrooburtanue. ['paqueHTHBIN aHATH3.

32. Knnaccudukamust MECTOOOMTaHUHA.

33. [lokazaTenu Gera-pazHooOpasusi MO MPUCYTCTBUIO-OTCYTCTBHIO BUJIOB.

34. Kputepun orieHku 6eTa-pazHo00pasusl.

35. CocraBiieHre MaTpHIL.

36. OCHOBHBIE HH]IEKCHI OOIIIHOCTH.

37. Koaddummentsr cxoacrra XKakkapa u Cepercena-UekaHOBCKOTO.

38. MaTtemMaTi4eckoe onpeieJieHue Mep BKIIOUEHHUS] MHOKECTB.

39. KoaddurmenTs mepekpbIiBaHuUs.

40. OcHoBHbIe TUTIBI TPadOB U UX CTPYKTypa. HecBsi3HbIE U CBSA3HBIE TpadBbl.

41. Opranuzanus cuctem.Knactepuslii ananu3s. JIeHAPUTHI U TUICSTBIL.

42. CriocoObl TIOCTPOCHHUS JACHIPOTPAMM: MPOCTOE COCIWHEHUE, IIOJIHOE COCIUHEHUE,

CpeHee COeAMHEHHUE.

RB©O©oo~N O~ W

7.2. Meroaudeckue MaTepuaibl, ONPEACISIONINE MPOIEeaypy OICHUBAHUS 3HAHWUW, YMEHUH,
HaBBIKOB ¥ (WJIM) OIBITa JEATEIBHOCTH, XapaKTepPU3YIOMIMX d3Tambl  (HOPMUPOBAHUSA
KOMIIETCHIINH.

OOmuii pe3yapTaT BBIBOAUTCS KaK HWHTErpalbHas OIEHKA, CKJIaJbIBalolias M3 TEKYIIETro
KOHTPOJISA - 50% 1 MPOMEKyTOUHOTO KOHTPOJIs - 50%.

Tekymuii KOHTPOJIb O AUCIUILIIMHE BKIIOYAET:

- moceleHue 3aHaTuii - 20 0aos,

- BBITIOJTHEHUE JTA0OPATOPHBIX 3a1aHui - 400a10B,



- YCTHBIN WJIM TUCHhMEHHBIN 0TBET — 40 Gaios,
[TpoMeKyTOUHBII KOHTPOJIb IO JUCHUILIMHE BKIIOYAET:
- KOJITOKBUYM - 100 6asos.

8. YueOHO-MeTOAMYECKOE o0ecreYeHre TUCIUIIINHDI.

a) ajgpec caiita Kypca

Hnmepnem-aopec catima. B kauecmee caiima Kypca peKOMeHOYemcs UCNOb308aAMb CAalim
Kageopwl unu axyremema (Uuncmumyma), cneyuaru3uposantvie yuebHvle caumsl (Hanpumep,
na niamghopme Moodle).

0) OCHOBHAs IUTEpaTypa:

1. Ilyzauenko IO.I'. MartemaTudyeckue METOABI B JKOJOTHYCCKUX U TEeOrpapuIecCKux
uccnenoBanusx: [yued. mocodue] / ITyzauenko FO.I'. - M.: Akanemus, 2004. - 408 c. : ni.
- (Bwicmee mpodeccuonanpHoe oOpa3zoBanue. EcrectBenHbie Hayku). - ISBN 5-7695-
1348-9: 269-50.

2. ObC JII'Y. MaremMaruueckoe  MOJEIMPOBaHKE B  JKoJorwH.  McTopuko-
meroponorndeckuii ananmu3 / B.H. TyryOamun, IO. bapaGamesa, A.A.I'puropsH,
I".H. [eBarkoBa. - MockBa: SI3biku pycckoil KyabTypbl, 1999. - 208 c. - ISBN 5-7859-
0112-9; To xKe [D71eKTpOHHBII pecypcl. -
URL.: http://biblioclub.ru/index.php?page=book&id=213215 (29.08.2020).

3. OBC AI'Y. YennokoB, A.A. OOmas u OpUKIaJHAs 3KOJOrus: ydeOHoe mocobue /
A.A. Yennokos, K.®. Caesuy, JI.®. FOmenko; mox obm. pen. K.®d. CaeBuua. - MuHCK:
Beimmiimas mkona, 2014. - 656 c.: un., cxem., Tabmn. - bubmuorp. B kH. - ISBN 978-985-
06-2400-0; To xKe [DnexTpoHHBIN pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=452747 (29.08.2020).

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

1. CrenanoBckux A.C. Ilpuknannas sxonorus. OxpaHa OKpyKarwomeil cpeabl: yuel. Juis
BY30B 10 3KoJI. crneruanbHocTsM / CrenanoBckux A.C. - M.: JOHUTHU-/ana, 2003. -
750, [1] c. : m.; 21 cm. - (Oikos). - bubmuorp.: ¢.739-747. - ISBN 5-238-00484-2: 256-

00.
2. ObC AI'Y. Haau, B.M. Maremarndeckre MOJCIM U YHUCICHHBIE METONBI B 3aJadax
JKoJoTHYeckoro MoHuTopuHra armochepsr / B.W. Haan, W.D. Haam. - Mocksa:

®uzmatiut, 2009. - 326 c. - ISBN 978-5-9221-1160-7 ; To xe [ D7eKTpOHHBIIA pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=76600 (29.08.2020).

3. ObC JAI'Y. TIpusko, E.B. DOxonorus: mnpukianusie acnektsl / E.B. I'pusko,
A.A. MaitixyrauaoBa, M.IO. I'myxoBckas; MwuHucTepcTBO 00pa3oBaHUS W HayKd
Poccuiickoit ®enepannn, OpenOyprekuii ['ocynapcTBennsiil Y HuBepeutet. - OpeHOypr :
oIy, 2017. - 330 c. : Tabxa. - bubmmorp.: ¢. 300-303. - ISBN 978-5-7410-1672-5 ; To xe
[DneKTpOHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=481758 (29.08.2020).

9. Ilepeuenbp pecypcoB HMH(OPMANMOHHO-TEJEKOMMYHHKANUOHHON ceTH «UHTepHET»,
HeO00XOAUMBbIX /15l 0CBOCHHS TUCHUILINHBI.

1) eLIBRARY.RU [DnexTpoHHbIi pecypc]: anekTponHas oudanoreka / Hayd. 31ekTpoH.
0-ka. - MockBa, 1999 — . Pexxum noctyma: http://elibrary.ru/defaultx.asp (mara oGparenus:
28.08.2021). — SI3. pyc., aHrI.

2) Moodle [DnekTpoHHBII pecypc]: cucTeMa BUPTYaIbHOTO 00y4YeHneM: [0a3a qaHHbIX ] /
Jar. roc. yH-T. — Maxaukaia, r. — Jloctyn u3 cetu [AI'Y win, rmocie peructpauyu U3 CeTu yH-Ta,
u3 000l ToukW, uMmeromiei moctynm B umHTepHeT. — URL: http://moodle.dqu.ru/ (mara
obpamenus: 28.08.2021).

3) Dnekrponnbiii katamor Hb JII'Y [Dnekrponusiii pecypc]: 06a3a JaHHBIX COIAEPIKHUT
CBEIEHUS O BCeX BHOax JUT, mocrymaoomux B ¢onx Hb AI'Y/[larecranckmii roc. yH-T. —



http://biblioclub.ru/index.php?page=book&id=213215
http://biblioclub.ru/index.php?page=book&id=452747
http://biblioclub.ru/index.php?page=book&id=76600
http://biblioclub.ru/index.php?page=book&id=481758
http://elibrary.ru/defaultx.asp
http://moodle.dgu.ru/

Maxaukana, 2010 — Pexum pocryma: http://elib.dgu.ru cBoGoanblit (mata oOpamieHHS:
28.08.2021).

10. MeToagnueckue yKazaHus JJisl 00y4AOIIMXCS 110 OCBOCHUIO TUCHUIIMHBI.

MeTtonudeckue yka3zaHUsl CTyIEHTaM JOJDKHBI PACKPBIBATh PEKOMEHIYEMBIH PEXKUM H
XapakTep y4eOHOH paboOTHI MO0 M3YyYEHUIO TEOPETUUYECKOTO Kypca, JIabopaTOpHBIX padoT Kypca
«CUCTeMHBI aHanM3 W MOJCTUPOBAHUE B OKOJOTHH», W MPAKTUYECKOMY TMPUMEHEHUIO
U3YYEHHOTO MaTepuana, [0 BBHIMOJIHEHHUIO 33JaHMi JUIsl  CaMOCTOSATEIbHOM  paboThI.
Meronudyeckue yKazaHus HE JOJDKHBI TMOJAMEHATH Y4eOHYIO IIUTEpaTrypy, a JOJIKHBI
MOTHUBHPOBATh CTYICHTa K CAMOCTOSITEIbHON paboTe.

[lepeuenbr  y4eOHO-METOAMYECKUX  W3IaHUN, PEKOMEHAYEMBIX CTyIEHTaMm, IS
NOJATOTOBKUA K 3aHATHSAM TPEJCTaBIeH B paszfene «YdeOHO-MeToauyecKkoe oOecredyeHue.
JIureparypa»

CTyneHT JOHKEeH BeCTH aKTUBHYIO MTO3HABaTeNbHYIO paboTy. LlenecooOpa3Ho cTtpouts ee
B hopMe HAOIIOACHMSI, PKCIIEPUMEHT B CHCTEMY YK€ UMEIoIXcs 3HaHui. HeobxoauMo Takxke
aHAJIM3UPOBATH MAaTEPHUAI JIJIS BBIICIICHUS OOIIETO B YaCTHOM U, HA00OPOT, YaCTHOTO B OOIIEM.

11. Ilepeyenb WHGPOPMAUMOHHBLIX TEXHOJIOTHMH, HCHOJb3yeMbIX NPHU OCYHIECTBJICHUU
00pa3oBaTe/ILHOIO MpoLecca MO0 UCHUILIMHE, BKJKYAs MepedYeHb MNPOrpaMMHOIO
obecrieyeHus: U MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM.

I/I3yquHe I[aHHOﬁ AUCHUIUIMHBI HC TPCANoiaract HCIIOJIb30BaHUC HH(bOpMaHHOHHBIX
TEXHOJIOTHI U CIIEUAIBHOTO MPOTPaMMHOT0 00eCTIeYeHHUSI.

12. Onucanume MaTepUAJIbHO-TEXHHMYECKOH 0a3bl, He0OXOAUMOM /I OCYUIeCTBJICHHS
00pa3oBaTeILHOIO MPoIEecca MO0 JUCHMUILIHHE.

VYyebnas ayauTopus, o00pyJdoBaHHAS MYJIbTUMEIUUHBIM MPOSKTOPOM JUIsl IPOBEACHUS
JICKIIMOHHBIX 3aHSITHI.

VYueOHbIC ayAUTOPUH IJI IPOBEACHUS MTPAKTUUECKUX 3aHATHI.


http://elib.dgu.ru/

