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1. LIEJb (LEJI) OCBOEHMS AN CHUATINHEI

1.1

(opMHpOBaHHE y CTYACHTOB OCHOBHBIX MOHSATHH O METOAAaX MaTeMaTHYECKOW OOpaOOTKH MaHHBIX OWOJOTHYECKHX
WCCIIEIOBAaHUM, TPEACTABICHUS O Pa3HOOOpasMH COBPEMEHHBIX METOJOB OLEHKH BHYTPUBUAOBOTO, BHIOBOTO H
HAJIBUJIOBOTO Pa3HOOOpa3usi JKUBBIX OPraHW3MOB, O MAaTEeMaTHYCCKUX MoOAeJeH OWOJOTHYECKHX IPOIECCOB H
9KOJIOTHUECKUX CHUCTEM, JEMOHCTPUPYIOMHX 3((EKTUBHOCTh HCIOJIB30BAHUS MAaTEMATHUSCKHX MOJENCH IS MOHUMaHHS
MEXaHU3MOB (DYHKIIMOHUPOBAHUS IKOJIOTUIECKUX CHCTEM.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

Huka (pazpen) OIOIT: | B1.0

3. KOMIIETEHIIMA OBYYAIOIIETI'OCsA, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA TUCIUITJINHBI

(MOZY.JI)

OIIK-6

Crnoco0OeH TBOpYECKH IIPUMEHSATh 1 MOIU(UIIMPOBATH COBPEMEHHBIE KOMIBIOTEPHBIE TEXHOJIOTUH, paboTaTh C
Hnpo(eCCHOHABHBIMY 0a3aMH JaHHBIX, TPO(ECCHOHAIBHO 0GOPMIIATE U NPECTABIAT PE3YJIbTaThl HOBBIX Pa3padoToK;

OIIK-6.1 | 3HaeT: MyTH U MEPCIEeKTHBbI IPUMEHEHHUS] COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI B OHOJIOTHYECKUX HayKaX U

00pazoBaHUH

OIIK-6.2 | YMeert: paboTaTh ¢ podeccHOHATBHBIME 0a3aMu 1 GaHKaMK TaHHBIX B H30paHHOM 00JacTH MPOodecCHOHATBHOM

JCATCIIBHOCTHU

OIIK-6.3 | Brageer: He0OOXOIUMBIM MAaTEMaTHYECKUM aIllIapaToOM U HaBBIKAMH aHAJIN3a U XPAHEHHS dJICKTPOHHBIX N300pasKeHHH,

HMCCT OIIBIT MO,HI/ICDI/IKaHI/II/I KOMITBIOTCPHBIX TEXHOJIOTHH B LEIISIX HpOCbeCCI/IOHaHLHI)IX HCCIICAOBAaHHUIA

B pe3yabTaTe 0cBOeHHS AUCHHILIMHBI 00yIAIOIINIiCS T0KEH

3.1 |3nath:
3.1.1 | ocHOBHBIC METOBI CHHTE3a U aHAJIN3a, CIOCOOBI 00pPabOTKH MOTydaeMbIX SMINPUUECKUX JAHHBIX U UX HHTEPIPETaInii;
3.1.2 | OCHOBHBIC TOHATHS MAaTEMaTHYeCKON CTATHCTHKH, JIOTHKY IHPOBEPKH CTATHCTHYECKHX THIIOTE3, METOIBI HCCIICIOBAHHS
3aBHCHUMOCTEH U METOJIbl KOPPEIALHOHHOTO, PErPECCHOHHOIO 1 MHOI'OMEPHOTO CTATHCTUYECKOTO aHaIIN3a;
3.1.3 | MeTOZBI MHTEPHOJSIMY M aHaJIM3a BPEMEHHBIX PSJIOB, aHalM3a IMHAMHUKU MOMYJIALHH, OLEHKH YCTOHYMBOCTH 3KOCHCTEM
JUTSL TIPOTHO3UPOBAHUS Pa3BUTHS SKOJIOTHYECCKUX CHCTEM;
3.1.4 | MeTOIBI cCaMOaHAIN3a, HHTEIIEKTYaIBHOTO M TIPO(ECCHOHATIBHOTO CAMOPA3BUTHS M CAMOCOBEPIIEHCTBOBAHMIS;
3.1.5 | coBpeMeHHBIE COLMABHBIC U ITHYECKUE IIPOOIEMbI OHOIOrHy;
3.1.6 | Ha3HaueHWe, cocTaB, QYHKIMH U KIACCU(UKALMIO COBPEMEHHBIX METO/OB MAaTeMaTHYecKOro MOJCIMPOBAHMS
OMOJIOTMIECKIX ITPOIIECCOB,;
3.1.7 | ucTopHro ¥ METOIOJIOTHIO OMOIOTHYECKHX HAYK;
3.1.8 [ TEXHOJIOTHIO MOIEIHPOBAHUS OT Pa3pabOTKK MOJIEINH, e¢ Ka9YeCTBEHHOTO aHAJIN3a B 10 00pabOTKH pe3yIbTaToB;
3.1.9 | coBpemeHHBIE TpoOJIeMBl  OMONOrMM; pa3HOOOpa3ue OHONOTMYECKMX OOBEKTOB; 3HA4YeHHE OHOpasHOOOpasus uIs
YCTOHYMBOTO Pa3BUTHS OHOCGhEpH;
3.1.10 | ocoOEHHOCTH TUTAaHUPOBAHUS U pEATH3aINH IPO(HECCHOHATBHBIX MEPOIIPHATHH C yIETOM HX CIEIH(UKY;
3.1.11 | OCHOBEI TOCTPOCHHUS M KITaCCH(UKAINU MOJIeTIe OHOIOTHUECKHUX U SKOJIOTHIECKUX CHCTEM;
3.1.12 | meTonpl, cpeacTBa U (POPMBI TEOPETHUECKOTO U IIPAKTUUECKOr0 O0YUCHUS.
3.2 | YmeTh:
3.2.1 [KpUTHUECKH aHAIM3UPOBaTh U OIEHHBATh COBPEMEHHBIC HAy4HBIE JOCTIDKCHHS M MHPOBOH ONBIT B Pa3BUTHH
OMOJIOTMYECKHX HaYK;
3.2.2 | caMOCTOSTENIBHO IPUOOPETATh U MCHOJIB30BATh HOBBIC 3HAHUS M YMEHHS M OCBAUBATh HOBBIE METO/IbI HCCIIC/IOBAHUS;
3.2.3 | npuMeHATh 3HaHMS 00 YHUBEPCAJIbHBIX CBOMCTBAX OMOJOTMYECKMX M JKOJOTMYECKMX CHCTEM M CIlocodax ux
MOJICTTHPOBAHNS;
3.2.4 | BBIABIIATH, OIICHUBATH M aHAJM3UPOBATH OMOMETPHYECKHE W NOMYJISINOHHBIE XapaKTePHCTHKH;
3.2.5 | BeIOMpaTh HEOOXOMMMBIC METOABI M MOAXOMABI IPU HPOBEICHUH HCCIEAOBAaHMI ONPENEICHHOIO BUJA HIIM TPYIIBI JKUBBIX
OpPTaHU3MOB;
3.2.6 | BBIOTHATH pab0Ty KaUeCTBEHHO, MOIy4aTh HAYIHO JOCTOBEPHBIC PE3yIbTATH,
3.2.7 | bopMmynupoBaTh aBTOPCKUI TOAXOJ K PENICHWIO TOCTABIECHHBIX B HWCCICAOBAHHMU 3a7ad, a TaKXKe apryMEeHTHPOBATh
pe3yabTaThl CAMOCTOSTEIBHBIX HAYYHBIX HCCIEIOBAHUI U eaTh 000CHOBaHHBIC BHIBOJBL;
3.2.8 | IulaHUPOBATh U PEaTM30BBIBATE IPO(ECCHOHANBHBIC MEPOIIPHUATHS C YYETOM HX CHCHU(DHKIY;
3.2.9 | BeIOHpaTh, OOOCHOBBIBATE U MPUMEHSATH IOJEBBIE M JIAOOPATOPHBIE METOABI HCCIEAOBAHUM C HCHONB30BaHHEM
BBIYHCIIMTEIBHBIX KOMIIIEKCOB;
3.2.10 | mpoBOIUTE 3aHATHS C TIOCIIEAYIONIMM aHAIN30M PE3yJIbTaTOB 00y4YeHNUS U KOPPEKTUPOBKOH y4eOHOT0 IIporecca.
3.3 | UmeTph HaBbIKH ¥ (MJIN) ONBIT AesTebHOCTH (Bianers):
3.3.1 | HaBbIKaMu cOopa, aHATIM3a U MHTEPIPETAIMU MAaTepPHaNIoB B 00JIacTH OHOIOTHY;
3.3.2 | HaBBIKAMHU CaMOCTOSITEIIEBHON pabOoTHI CO CIICIMAIBHON JINTEPaTypOH;
3.3.3 | mpeacTaBICHNEM O MaTEMaTHIECKOM MOJISITMPOBAHUN OHOIOTHYECKHUX POIIECCOB;
3.3.4 | aHanM30M TEHIEHUMH HCIOJIB30BAHUS MATEMAaTHIECKOTO OOECIICUCHUS IS PeLlICHHs] IIOCTABICHHBIX 3a/ad;
3.3.5 | METOIONOrNYECKNMH OCHOBaMH COBPEMEHHBIX OHMOJIOTHYECKUX HayK;




3.3.6 | HaBBIKAMH ~ CaMOCTOATENBHOH paboThl € MaTeMaTHYECKUMH MOJACTSIMH,

JACATCIBHOCTH,

HEOOXO0IUMBIMH

B IpoQecCHOHANBHOM

3.3.7 | HaBBIKAMU BBI60pa, IMPUMCHCHHA W aHalin3a COBPEMCHHBIX METOAOB W MOAXOIAOB HU3YYCHUS OHOJIOTHYECKHX OOBEKTOB C

TIOMOIIIBIO I/IH(l)OpMaHI/IOHHBIX TeXHOIIOI‘PIﬁ;

3.3.8 | HaBBIKAMU IITAHUPOBAHMS M PEATH3ANNH IPO(YECCHOHAIBHBIX MEPOIIPUATHH ¢ YIETOM UX CHEIN(DHKH;

3.3.9 | HaBeikamMu cOOpa, aHamM3a W HWHTEPIPETAIUN MaTepHAIOB B 00JACTH OWOJOTHH C WCIIOJIE30BAHUEM BBIYMCIUTEIBHBIX

KOMILJICKCOB;

3.3.10 | HaBBIKaMu 000OIIEHHUS, CTPYKTYPHUPOBAHUS U aHAIM3a YueOHOro MaTepHara.

4. CTPYKTYPA U COEP)KAHUE JUCOUAILINHBI (MOLYJIST)

Kona
3aHATHS

HaumeHnoBaHue pa3aesioB U TeEM /Bl/lll 3aHATHSA/

Cemectp
/ Kype

Yacos

Hure
PAKT.

Ipumeyanue

Paspen 1.

1.1

OCHOBHBIC TOHSTHUS TEOpUU BepoSTHOCTH. OOBEKT, METOJ H IENb
MonenupoBanus. Kiaccudukamus Mojeneil OHONOTHYECKHX  CHUCTEM.
KauecrBennnie, perpeccruoHHbIE 171 MMHUTAIMOHHBIE MOJEIIN.
MaremaTtnueckuii anmapar. MoJenu pacnpelefeHus BHIOBOTO OOWIIHSL.
CrocoObl TIPEICTaBICHUS JAHHBIX IO OOWIHIO BHUAOB. YacTOTHOE
pacupenenenue. JlorapudMuiaecku-HopManpHOE pacipeneneHne. Mojaenb
TEOMETPHUECKUX PANOB. Mogens JorapuMHUUECKOTO pPaCHpeAeTIeHHUS.
Monens Jorapu(pMHIECKU-HOPMATLHOTO pacnpeneseHusl.
Pacnipenenenue mo MoJieNii «pa3ioOMaHHOTO CTepXKHs». /J1ab/

1.2

OOmue 3aKOHOMEPHOCTH POCTa >KUBOTHBIX M pacTeHHi. [loHsTHE pocT.
Meroasl u3ydeHHs pocTa H Bo3pacta. OCHOBHBIC MOAENH pocTa
OMOJIOTHYEeCKHX  OOBEKTOB.  OKCIIOHCHIMAJBHBIN,  MapaOOIUYeCKHid,
ACHMNTOTHYECKHH pocT. Mozenn pocta OTAETRHOH mHomyssnuu. Mozenb
C HAaWMEHBIIEW KPUTUYECKOW UYHMCIECHHOCTHIO. JMCKpeTHbIe Mojenu
NOMYJSIMMA ¢ HENEePEKPHIBAIOIIUMUCA  MOKOJCHUSIMH  (IUCKpETHas
JIOTMCTUYECKass  Mojenb).  JIluHaMuKa  YUCJACHHOCTH  MOIYJISLUIA
KUBOTHBIX. Mopenn, OIMChIBaeMble CHCTEMaMH JBYX aBTOHOMHBIX
nuddepeHnnanbHEIX  ypaBHeHHH. (Da3oBas IUIOCKOCTh. THIBI  OCOOBIX
Touek. budypkaunonnas nuarpamma. llpumep: cucrema JHHEHHBIX
YpaBHEHUI ISl OTIMCAHUS YHCIEHHOCTH MUKPOOHBIX coodmiecTB. /J1ab/

1.3

MeTtonpl aHanM3a MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJSIHA. MeTosl
OLICHKM XapaKTepa MPOCTPAHCTBEHHOTO pacHpeiesieHUs, OCHOBAaHHBIE Ha
onHokpaTHoM yuere. Munekc Onyma. Hunekc amcnepcuu CoyrByaa.
Nupnexc Mopucura. Merox HWBao. Monenn  npocTpaHCTBEHHOM
opranuzanmu momynasaiud. OO0IIue TpeACTaBIeHUS] O JTOMHHUPOBAHUH,
CTpyKType moMuHHpoBanus. IIkambl TOMHHUPOBAHUS MO YHUCICHHOCTH H
O6romacce. 3aBHCHMOCTh YHCJIa BHJOB OT YBEJIMYCHHS IUIOIAIU cOopa.
KonmdectBeHHass ~ omeHKa  CTENIEHW  JTIOMUHUpPOBaHUS.  MHIEKCHI
WHAWBUIYaBHOTO  JOMUHHMpOBaHUsS.  WHAEKCH  CTPYKTYpBl  JIO-
MuHupoBaHus. CBsi3b TOMHHHPOBAHUS C JPYTHMH  CTPYKTYPHBIMH
0coOeHHOCTsIMH coobriecTBa. Mojenu JoMUHHpOBaHHUsO /J1ab/

1.4

HWccnenoBanne yCTOWYMBOCTH CTAllMOHAPHBIX COCTOSHUE HETMHEWHBIX
CHCTEM BTOpOro mopsiika. JInHeapu3auus B OKPECTHOCTH CTallMOHAPHOTO
cocrostHusi. Ilpumepsr: Cuctembl ypaBHeHHit JIOTkHM (XMMHuecKas
peaknusi) 1 Bonsrepps! (XHITHUK-KepTBa). /J1ab/

1.5

Mynsrucranuonapasie  cucteMbl. llepexirouenue Tpurrepa. Ilpumep:
MoJenb 0TOOpa OJHOTO M3 PAaBHONPABHBIX BUAOB; T'€HETHUECKHN TPUTTEP
Xakoba u MoHO; MozeNnb KOHKYPEHLUH JBYX BHIOB ( C YydeToM
BHYTPHBHIOBOH KOHKYpEHIWH). MoJeny B3aUMOACHCTBHUS MOMYJIIHNIL.
BonmsrepoBckne  MOmENH:  MOJENH  KOHKypeHIMH (¢ y4eToM
BHYTPUBUIOBOM  KOHKYPEHIIMM) UM  XHUIIHHK-KXepTBa (C  y4eTOM
BHYTPHBHOBOM KOHKYPEHIIUN). IonsTre napaMeTpHUYECKOTO
noptpera. /Jlab/

1.6

Onenka Oera-Omopa3HoOOOpa3us rpadHUecKUMH MeTogaMH. Metox
nernputa. Ilnesnsr TepentseBa. Jlenaporpamma (KIacTepHBIA aHaIM3).
Ouenka ramMa-pasHoo0pasust rpaduueckuMu METOAMH.
IIpocTpancTBeHHBIE ITOKa3aTeIH raMMma-pasHooOpasus.
PasHomacmTabHBIE YpOBHH raMma-pasHooOpasus. MHpopMaruoHHbIE
MoKa3aTean raMMa-pasnooopasust purtoreHoxop. /J1ad/




1.7 Wndopmannonnoe omucaHue dkocucteM. IIkamsl  9KOTOTMYECKHX 4 2
JaHHBIX ¥ OCOOCHHOCTH UX O00pabOTKH. DKOCHCTeMa KaK OOBEKT
MaTEeMaTHYeCKOT0 MOJETHPOBaHMA. Mojaenn IUHAaMHKH OHWOJOTHIECKHX
cucreM. Mogenn BoxHOH 3kocucTeMbl. Mojenu HOPOAYKLHOHHOIO
mporecca pacteHuil. Mopenu JecHbIX cooOmmecTB. SpycHO-Mo3anyHas
KoHIennus jeca. /J1ab/

1.8 [oaroroBka K JEKIMAM, IPAKTHISCKUM 3aHATHIM /Cp/ 1 10

1.9 CamocTrosaTenabHoe HU3y4eHHe pasnenos u TeM yaeOHOI 1 16
mucuutuinasl  /Cp/

1.10 Kontponsaas pabota /Cp/ 1 10

1.11 Ionroroska x 3auery /Cp/ 1 20

5. ®OHJ OIEHOYHbIX CPEJCTB

Pabouass mporpamMMa JUCIUITIMHBI

obecneueHa (bOH,E[aMI/I OIICHOYHBIX CPEACTB JId IPOBCIACHUSA

npoMexxyTodHoH arrectarun.Conepkanne GoHIa OLEHOYHBIX CPEACTB MpeacTanieHo B [Ipumoxernun 1 u 2.

TCKYLICTO KOHTPOJIA U

6. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

6.1. Pexomenayemas JiuTepaTrypa

6.1.
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO,
JL.1 |T. YO. Puzanuenko MaremaTiueckoe MOJeTUpOBaHre OUOIOTHYECKHX TPOIieccoB. Moienu B M.:
Oro¢u3uKe 1 HKOJOTHU. [ DIEKTPOHHBIN pecypc]: YuebHoe mocodue amst N3parensctBO
OakanaBpuaTa U MarucTpaTypbl IOpaiiT, 2018
Pexxum nmoctyna: https://urait.ru/bcode/414256
JI.2 [T YO. Pusnnuenko, A. | MaTtemaTudeckue METOIbI B OMOJIOTHY M 9KOJIOTHH. brodu3nyeckas quHaMuKa M.:
b. PyOun. MPOAYKIIMOHHBIX MpoLeccoB B 2 4. YacTe 1 [DnekTpoHHBIN pecypc]: yaeOHHK M3narenscTBO
Juia OakajnaBpuaTa U MarucTpaTypbl IOpaiiT, 2018
Pexxum nmoctyna: https://urait.ru/bcode/421523
JI.3 [T YO. Pusanuenko, A. | MaTtemaTudeckue METOIbI B OMOJIOTHY M 9KOJIOTHH. brodu3ndeckas quHaMuKa M. :
b. Py6bun MPOIYKIIMOHHBIX TIpoIieccoB B 2 4. YacTs 2 [DNeKTpOHHBIH pecypc]: yaeOHHUK W3natenscTBO
JUis OakanmaBpuaTa U MarucTpaTypbl IOpaiir, 2018
Pexxum moctyna: https://urait.ru/bcode/421552
JI.4 |E.B. MaxaHoBa OpraHu3anus caMoCTOATENIBHON paboTh! 00ydatomuxcs [InekTpoHHSI pecype]: | Kupos:
y4e0HO-METOI. TocoOme Ut 00ydaromuxcs Bcex (opM 00ydeHUs ypOBHS Bsarckas
OakanaBpuaTa, ClIeLUAINTETa H MAaTUCTPATYPHI I'CXA, 2017
Pexxum moctyna: http://90.156.226.97/MarcWeb2/Default.asp
JI.5 |JloGanoB, A. ./ A. 1. | MaTtemaTudeckoe MOJCITUPOBAHNE HETMHEHHBIX POIIECCOB[ DICKTPOHHBIN Mockaa:
JloGanos, U. b. pecypc] : yueOHUK AJIs By30B W3natenscTBO
Ietpos Pexxum moctyma: https://urait.ru/bcode/452200 IOpaiit// 3BC
IOpaiir [caiiT],
2020
J.6 |UcaeBa, H. M./ H. M. |Marematudeckoe MOJeTUpOBaHre B OMOJIOTHU [ DIEKTPOHHBIN pecypc]: ydeOHO Tyna: TITIV//
Hcaesa, 1. B. -METOANYECKOE IOCO0Me Jlanb:
Jo6peiauna, H. B. Pexxum moctyna: https://e.lanbook.com/book/113619 3JIEKTPOHHO-
CopokuHa. OoubnMoTeYHaS
cucrema, 2018
6.2. [lepeuens pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKAIIMOHHOM ceTH "MHTepHeT"
D1 | Hayunas snexTpoHHas OubnroTeka [ DnekTpoHHbBIH pecypc]. - Pexxum noctyma: http://elibrary.ru/defaultx.asp. - 3arm. ¢
JKpaHa
92 | DnexTpoHHO-0MONMMOTEUHAs cucTeMa V3narenscTBa Jlanp [DnekTpoHHBIH pecypc]. - Pexxum noctyma:
https://e.lanbook.com - 3aru. ¢ skpana
6.3. Ilepeuenb MHGpOPMAIITMOHHBIX TEXHOJIOTHIi
6.3.1 IlepevyeHs MporpaMMHOro odecrnevyeHust
6.3.1.1 | Onepannonnas cuctema cemeiictea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8§ AOL NL,
Win Home 10 All Languages Online Product Key License)
6.3.1.2 | Ilpunoxxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)
6.3.1.3 | AatuBupycHoe 10 Kaspersky Endpoint Security
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Free Commander 2009/02b




6.3.1.5 | Google Chrome 39/0/21/71/65

6.3.1.6 | Koncynsranrt Ilntoc

6.3.1.7 | 'apanT Aspo

6.3.2 Ilepeyenb HHGPOPMAMOHHBIX CIPABOYHBIX CHCTEM U COBPEMEHHBIX MPodecCHOHATBHBIX 0a3 TaHHBIX

6.3.2.1 | llpodeccuonanpiass 0a3a AaHHBIX: OJJekTpoHHBIH Katanor ®IBOY BO Bsarckuit TATY, Pexum noctyna:
http://90.156.226.97/MarcWeb2/Default.asp

6.3.2.2 | IIpoceccnonanbHast 6a3a maHHEIX: Hayunas anekrponHas 6ubmmoTeka elibrary.ru, Pesxxum noctyma: http://elibrary.ru/

6.3.2.3 | Tlpodeccuonanpiass 6a3a JaHHBIX: EMWHOE OKHO JOCTyma K WHQOPMAMOHHBIM pecypcaMm, PexuM noctyma:
http://window.edu.ru/

6.3.2.4 | IlpodeccuonansHas ©0aza JaHHBIX: EQuHOE OKHO JocTynma K o0pa3oBaTeNbHBIM — pecypcaMm, Pexxum — goctyma:
http://fcior.edu.ru/

6.3.2.5 | Tlpodeccruonanbias 0a3a JMaHHBIX: 3apyOeXHBIM AJIEKTPOHHBIA pecypc m3maTenbcTBa SpringerNature, Pesxum noctyma:
http://springernature.com

6.3.2.6 |IIpoceccuonanbhast 0a3a MAaHHBIX: 3apyOexHBIM AJIEKTPOHHBIM pecypc wusmaTenscrBa Elsevier, Pexum poctyma:
http://elsevier.com

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

7.1 |Onucanue MarepHabHO-TEXHUYECKOH 0a3bl, HEoOXOOMMOIl JUli OCYLIECTBIEHMS 00pa30BaTENBHOIO Iponecca 1o
JTVCIUILIAHE (MOJYITIO), TIpenicTaBieHo B [Tpmtoxenun 3.

8. METOIUYECKUE YKA3ZAHUSA JJISA OBYYAIOINUXCSA 110 OCBOEHUIO JTUCHHUIIVIMHBI (MOAY JIST)

OcBoeHNE THUCIUILUTHHEI TPOBOANTCS B (hopMe ayTUTOPHBIX 3aHATHH M BHEAYAUTOPHON CaMOCTOSTEIIBHOW PabOTHI 00YJarOITHXCS.

IIpn mpoBemeHWH ayJWTOPHBIX 3aHATHH MHPEAYCMOTPEHO IIPHMEHEHHE CIICAYIOINX WHHOBALMOHHEIX (OpM y4eOHBIX 3aHATHIA,
Pa3BHBAIOIIUX Yy OOYJarOMMXCA HAaBBIKM KOMAaHAHON pa0OOoThl, MEXKIMYHOCTHOM KOMMYHMKAI[MM, NPUHATHS pPEIICHUH, JTHAepCcKHe
KauecTBa: paboTa B MallbIX TPYINIax; AUCKYCCHs; OOCYXIEHHE M pa3pelleHHe MpoOJieM; TBOPYECKHE 3alaHusl; pa300p KOHKPETHBIX
curyannii. KonmdaecTBo yacoB 3aHATHI B MHTEPAaKTHBHBIX (hOpMax ONPEIesICHO YICOHBIM TIAHOM.

IIpakTHueckas MOATOTOBKA IPH pealU3alUd IUCIUIUIMHBI OpPTraHU3yeTcs IyTeM IIPOBEIeHHs IabOpaTOpPHBIX pPabOT M WUHBIX
QHAJIOTMYHBIX BUJIOB Y4EeOHOH JEATENIBbHOCTH, NMPEJAyCMaTpUBAIOIINX Y4acTHEe OOY4YalOIIMXCsS B BBINOJHEHHH OTACNIBHBIX 3JEMEHTOB
paboT, CBA3aHHBIX C OyIymIeH IpohecCHOHATIBHOMN eI TEEHOCTBIO.

BreayauropHas caMOCTOSITeNIbHAS paboTa OCYIIECTBIACTCS B CIESAYIOMHX (hopMax:

—CaMOCTOSTEIbHOE U3y4eHHE TEOPETUUECKOTO MaTepuana (TeM JUCHUIINHBL);

—TOATOTOBKA K 1a00PaTOPHBIM 3aHATHSIM;

—TIOATOTOBKA K MEPOIPHUATHSAM TEKYIIIETO KOHTPOJIS;

—TOATOTOBKA K MPOMEXKYTOYHON aTTeCTALlUH.

[Ipu opraHu3aUu caMOCTOSITENIBHOM pabOThl HEOOXOIMMO, MPEXkKIE BCEro, OOpaTUTh BHUMAHUE Ha KIIOYEBBIC MOHATHS, HECYIIHE
OCHOBHYIO CMBICTIOBYIO HATPY3KY B TOM HJIH HHOM pas3Jielie y9eOHOW ANCTIATUTHHEL.

1. CaMOCTOATENIBHOE U3YUCHHUE TEM AUCLUIIIUHBL

Jis paboTel HEOOXOAMMO O3HAKOMHTBCA C Y4EOHBIM IUIAHOM IUCHUIUIMHBI M YCTAHOBUTH, KAaKOE€ KOJIMYECTBO YacOB OTBEAEHO
y4eOHBIM IUIAaHOM B IIEJIOM HA W3YYCHHUE IHMCLUUILIMHBI, HA ayIUTOPHYIO paboTy C NpEenojaBaTelIeM Ha JISKIMOHHBIX M HPaKTHYECKUX
(cemMmHApCKHUX), JTa0OPATOPHBIX 3aHATHAX, a Takke HAa CaMOCTOATENBbHYIO pabory. C Tenplo ONTHMAaNbHOM CaMOOpTaHHW3aIlud
HEOOXOAMMO COIMOCTaBUTh ATy MH(OpMAILUIO ¢ IpaUKOM 3aHATHH M BBIIBUTH HauOoJee 3aTpaTHBIE 110 BPEMEHU U OOBEMY TEMEL,
qTOOBI 3apaHee OMpeNeauTh Al ceOs mepuoisl oObeMHBIX 3aaaHuil. Ilenecoobpa3sHo HauaTh paboOTy C U3YUEHHS TEOPETHUIECKOTO
Marepuaa, OCHOBHBIX TEPMHHOB U ITOHATHH Kypca U ¢ IIMCBMEHHBIX OTBETOB Ha HHIMUBHYaJ bHBIC U TECTOBEIC 3a/IaHHS.

2. IloaroroBka K JEKIMOHHBIM U Ja0OPAaTOPHBIM 3aHATHSIM. TpafuIMOHHON (hOPMOH NMPENOIHECEHUs] MaTepuaia SBISCTCS JICKIIHS.
Kypc nexuuii mo mpeaMeTy AaeT HEOOXOOUMYIO MH(OPMAIMIO TIO M3YUYEHHIO 3aKOHOMEPHOCTEH M TEHACHLUI pa3BUTUS OOBEKTa U
IOpeAMETa HCCIEAO0BaHUS M3y4yaeMOW JUCHUIIMHBL JIeKIMOHHBIA MaTepuan pEKOMEHAYeTCd KOHCIEKTHpPOBaTh. KOHCIEKTHI
MO3BOJITIOT OOydJaroImeMycss He TOJBKO MONYIHTH Ooubllie MH(OPMAIMH Ha JICKIWH, HO M NPABHIBHO €r0 CTPYKTYpHpOBaTh, a B
JaITbHEHIIIeM - JTydIlle OCBOHTE.

3. TloaroToBka K 71a0OpPaTOPHBIM 3aHATHAM HOCHUT Pa3IMYHBIA XapakTep Kak IO COJECP)KaHWIO, TaK W IO CIOKHOCTH HMCIOJHEHHS.
MHorue mabopaTopHBIE 3aHATHA TPeOYIOT OOJBIION HCCIEIOBATENECKOM PadOTHI, W3YYCHHS JOMOJHUTEIBHOM HayqHOH
nuTepatypsl. [Ipexse deM IPHCTYIHTH K BBIIOJHEHUIO TaKoH paboTel, oOyJaromeMycs HEOOXOIMMO O3HAKOMHUTECS OOCTOSATENBHO C
cofiep’kaHueM 3aJlaHusl, YSICHUTh €ro, OLIEHUTh C TOYKH 3PEHMs BOCIPUATHSA U 3alIOMUHAHHS BCE COCTABISIONINE €0 KOMIIOHEHTHI
PesynbraTel SKcepUMeHTa, IpaUKM M T.J. CIEAYeT CTPEMUTHCA IIOMYYHTh HENOCPEICTBEHHO IPH BBINOJIHEHUM pPadOTHI B
nabopatopuu. JlabopaTopHast paboTa cuMTaeTcsi BBIIOIHEHHON TOJNBKO B TOM CiIydae, KOTAAa OT4eT Io Hed mpuHAT. YeM ckopee
COCTaBJICH OTUET TI0CIIe MIPOBEACHHS PaObOThI, TeM MEHbIIIe OyAeT 3aTpaueHo TPpyAa U BpEeMEHHU Ha ee 0(OopMIICHHE.

4. TloarotoBka K MEpPONPUATHAM TEKYLIETO KOHTpOIs. B KOHIE H3ydeHHs KakAOM TeMbl MOXET MPOBOAUTHCS TeMaTHuecKas
KOHTpOJIBHAsT paboTa, KOTopast SBIAETCS CPEICTBOM MPOMEXYTOYHOIO KOHTPOJS OIEHKH 3HaHHWH. [lonroroBka kK Hel 3akimrodyaeTcs B
MOBTOPEHUH TPOIICHHOIO MaTepHala M IOBTOPHOM pEIICHWM 3aJaHUH, KOTOPhIE pacCMaTpPHUBAINCh HA 3aHATHAX, a TAaKXKe B
BBINOJIHEHUH 33aHUH I CAMOCTOSITETIBHON PabOTHI.

5. IloaroroBka K MPOMEkKYTOYHOMH aTTECTAlNU.

IToaroroBka K SK3aMeHy SBISCTCS 3aKIIOYUTEIBHBIM 3TAlloM HM3YYeHUS AWCIHIUIMHBI M SBIIETCS CPEICTBOM IPOMEKYTOUHOTO
koHTpons. IloAroroBka K »dK3aMeHy MpEANoNaraeT H3ydeHHEe KOHCIEKTOB JIKIMH, pPEeKOMEHIyeMOW IHTepaTypbl U Ipyrux
HCTOYHHKOB, NOBTOPEHHE MaTepHaioB JIaAOOPATOPHBIX 3aHATHH. B mpolecce MOArOTOBKM K 3K3aMEHY BBISABISIOTCS BOIPOCHI, IO
KOTOPBIM HET YBEPEHHOCTH B OTBETE JIMOO OTBET oOydaromeMycsi He sceH. JJaHHBIe BOIPOCH MOKHO YTOYHHTH Y IIperiojaBaTels Ha
KOHCYJIBTAIINN, KOTOpast IPOBOAUTCS IEePEx IK3aMEHOM.




HOHFOTOBK& K 3a4CTy SMBJIACTCA 3aK/IIOYUTCIIBHBIM JTaloOM HW3YYCHHUS MOUCHUIUIMHBI W SABJIACTCA CPEACTBOM MNPOMEKYTOUHOTO
KOHTPOJIA. IloaroroBka k 3a4€Ty Mpcanojarac€t u3y4cHUC KOHCIICKTOB J'IeKI.IPIfI, pCKOMEHHyeMOﬁ JIATEPATYPhl U APYTUX HCTOYHHKOB,
MOBTOPCHUC MAaTCpHUAIOB J'Ia60paT0pHBIX 3aHgaTui. B nponecce MOATOTOBKH K 3a4€Ty BBIABJIIFOTCA BOIIPOCHI, MO KOTOPBIM HET
YBEPEHHOCTU B OTBETC 1100 OTBET 06yan0meMyc51 HC SICCH. I[aHHI)Ie BOIIPOCHI MOYKHO YTOUYHUTD Y IPETIOAABATEIIA MEPE 3a4CTOM.
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3aB. kadenpoi




1. LIEJb (LEJI) OCBOEHMS AN CHUATINHEI

1.1 | popMupoBaHHe y CTYISHTOB OCHOBHBIX IOHITHH O METOJaX MaTreMaTHYecKod oOpabOTKH MaHHBIX OHOJIOTHYECKHX
WCCIIEIOBAaHUM, TPEACTABICHUS O Pa3HOOOpasMH COBPEMEHHBIX METOJOB OLEHKH BHYTPUBUAOBOTO, BHIOBOTO H
HAJIBUJIOBOTO Pa3HOOOpa3usi JKUBBIX OPraHW3MOB, O MAaTEeMaTHYCCKUX MoOAeJeH OWOJOTHYECKHX IPOIECCOB H
9KOJIOTHUECKUX CHUCTEM, JEMOHCTPUPYIOMHX 3((EKTUBHOCTh HCIOJIB30BAHUS MAaTEMATHUSCKHX MOJENCH IS MOHUMaHHS
MEXaHU3MOB (DYHKIIMOHUPOBAHUS IKOJIOTUIECKUX CHCTEM.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

Huka (pazpen) OIOIT: | B1.0

3. KOMIIETEHLIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS AUCLIATLIMHBI
(MOZY.JI)

OIIK-6 Crnoco0OeH TBOpYECKH IIPUMEHSATh 1 MOIU(UIIMPOBATH COBPEMEHHBIE KOMIBIOTEPHBIE TEXHOJIOTUH, paboTaTh C
Hnpo(eCCHOHABHBIMY 0a3aMH JaHHBIX, TPO(ECCHOHAIBHO 0GOPMIIATE U NPECTABIAT PE3YJIbTaThl HOBBIX Pa3padoToK;

OIIK-6.1 | 3HaeT: MyTH U MEPCIEeKTHBbI IPUMEHEHHUS] COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI B OHOJIOTHYECKUX HayKaX U
00pazoBaHUH

OIIK-6.2 | YMeert: paboTaTh ¢ podeccHOHATBHBIME 0a3aMu 1 GaHKaMK TaHHBIX B H30paHHOM 00JacTH MPOodecCHOHATBHOM
JeATEIBHOCTH

OIIK-6.3 | Brageer: He0OOXOIUMBIM MAaTEMaTHYECKUM aIllIapaToOM U HaBBIKAMH aHAJIN3a U XPAHEHHS dJICKTPOHHBIX N300pasKeHHH,
HMEET OTBIT MOJU(HKAINKE KOMITBIOTCPHBIX TEXHOJIOTHH B LENAX MPOGECCHOHANBHBIX HCCIICIOBAHHI

B pe3yabTaTe 0cBOeHHS AUCHHILIMHBI 00yIAIOIINIiCS T0KEH

3.1 (3HaTh:

3.1.1 | ocHOBHBIC METOBI CHHTE3a U aHAJIN3a, CIOCOOBI 00pPabOTKH MOTydaeMbIX SMINPUUECKUX JAHHBIX U UX HHTEPIPETaInii;

3.1.2 | OCHOBHBIC TIOHATHS MAaTEMaTHUYCCKOU CTaTUCTUKH, JIOTUKY NPOBEPKNU CTATUCTUYCCKUX THUIOTE3, METOABI HCCICHOBAHUA
3aBUCHUMOCTEN U METOJbI KOPPEIANNOHHOTO, PETPECCUOHHOI'O U MHOT'OMEPHOI'O CTATUCTUYICCKOI'O aHaJIn3a,

313 MCTOAbI MHTCPHIOAIUN W aHallu3a BPEMCHHBIX PANOB, aHAJIM3a AWHAMHKHU HOHyﬂHHHﬁ, OLCHKHA yCTOfI‘{PIBOCTPI 9KOCHUCTEM
JUIA IPOTHO3UPOBAHUA PAa3BUTHUA DKOJIOTMYCCKUX CUCTEM;

3.1.4 | meToab! caMoaHalin3a, HHTCJUICKTYaJIbHOT'O U HpO(I)eCCI/IOHaJ'[I)HOI‘O CaMOpa3sBUTHA U CAMOCOBEPIICHCTBOBAHUA,

3.1.5 COBPCMCHHBIC COIIMAJIBHBIC U OTUYCCKHUE HpO6J’IeMH 6I/IOJ'IOFI/II/I;

3.1.6 Ha3zHa4Y€HUEC, COCTaB, (byHKLII/II/I n KJ'IaCCI/I(l)I/IKaI_II/IIO COBPEMCHHBIX METOAOB MAaTEMAaTHYCCKOIo MOACIHMPOBAHUA
OHOJIOTHYECKHX IpOUCCCOB;

3.1.7 | ucTopHro ¥ METOIOJIOTHIO OMOIOTHYECKHX HAYK;

3.1.8 | TexHOJIOTHIO MOACIUPOBAHUA OT pa3pa60TKI/I MOJECIN, €€ KAQYCCTBCHHOI'O aHaJIM3a U /10 06pa6OTKI/I PE3YIIBTATOB,

3.1.9 | coBpeMeHHBIE TPOOIEeMBI OUOJIOTHH;

3.1.10 | pazHOOOpa3ue OMOTOTHYECKIX OOBEKTOB,

3.1.11 | 3HaueHne OHOPa3HOOOPA3US IS YCTOHUMBOTO pa3BUTHS OuOChEpPHT;

3.1.12 | ocoOE€HHOCTH TUIAHUPOBAHUS U pEATH3aIMH IPO(HECCHOHATBHBIX MEPOIIPHATHH C yIETOM HX CIEIH(UKY;

3.1.13 | OCHOBBI TOCTPOCHUS U KITACCUPHUKAIIMN MOJEIICH OHOJIOTUIECKUX U SKOJIOTUICCKUX CUCTEM;

3.1.14 | MmeToBI, cpencTBa U GOPMBI TECOPETHYECKOTO U MIPAKTHYCCKOTO OOYUCHUSL.

3.2 | YMeTh:

3.2.1 [KpUTHUECKH aHAIM3UPOBaTh M OIEHHBATh COBPEMEHHBIC HAy4HBIE JOCTIDKCHHUS M MHPOBOH ONBIT B Pa3BUTHH
OMOIOrMYECKHX HaYK;

3.2.2 | caMOCTOSTEIBHO HpI/IO6peTaTL 1 HUCIIOJIB30BAaTh HOBBIC 3HAHWA U YMCHHA U OCBAWBATh HOBBIC METOABI UCCIICAOBAHNA

323 NOPUMCHATL 3HAHUA 00 YHUBCEPCAJIBbHBIX CBOMCTBaX OMOJOTMYECKHX M OSKOJOTMYECKHX CHCTEM H CIoco0ax HMX
MOJICIINPOBAaHUSA,

324 BBIABJIATH, OLICHUBATH U aHAJIU3UPOBATH 6I/IOM€TPI/I‘I€CKI/I€ 1 IOMYJIAITAOHHBIC XapaKTCPUCTUKH,

3.2.5 | BEIOMpaTh HEOOXOAWMBIEC METOIBI U MOIXOIBI MPU MPOBEICHUHN HCCICIOBAHUI OINPEACICHHOTO BHA WM TPYIIIH KUBBIX
OpTraHN3MOB,

3.2.6 | BBIOTHATH pabOTy KaUECTBEHHO, MTOIy4aTh HAYIHO JOCTOBEPHBIEC PE3yIbTATH;

3.2.7 | bopmynupoBaTh aBTOPCKUI TOAXOJ K PENICHWIO TOCTABIECHHBIX B HWCCICAOBAHHMU 3a7ad, a TaKXKe apryMEeHTHPOBATh
PE3yNBTaThl CAMOCTOSTENPHBIX HAYYHBIX UCCIIEIOBAHNHN 1 JAeTaTh 000CHOBAHHbIE BHIBOJIBI;

3.2.8 | IuIlaHUPOBATh U PEaTM30BBIBATE IPO(ECCHOHANBHBIC MEPOIIPHUATHS C YYETOM HX CHCUU(DHKIY;

3.2.9 | BeIOHpaTh, OOOCHOBBIBATH U MPUMEHSATH IOJEBBIE M JIAOOPATOPHBIE METOABI HCCIEAOBAHUM C HCHONB30BaHHEM
BBIYHCIIMTEIBHBIX KOMILIEKCOB;

3.2.10 | mpOBOANTH 3aHATHS C MTOCICAYIOINM aHATIM30M PE3YJIBTaTOB O0YYCHHUS U KOPPEKTUPOBKOH y4eOHOTO Iporiecca.

3.3 | UmeTph HaBbIKH ¥ (MJIN) ONBIT AesTebHOCTH (Bianers):

3.3.1 | HaBbIKaMu cOopa, aHATIM3a U MHTEPIPETAIMU MAaTepPHAaIoB B 00JIacTH OHOIOTHY;

3.3.2 | HaBBIKAMHU CaMOCTOSITEJIEBHON pabOoTHI CO CIICMAIBHON JINTEPaTypOH;

333 OpeaACTaBJICHUEM O MATEMATHYCCKOM MOACIMPOBAHUN OHOJIOIMYECKUX IpoHcCCOB;

3.3.4 | aHaIM30M TEHICHIIUN UCITOIb30BaHUSI MaTEMAaTHIECCKOTO obecrieyeHus IJI1 pCHICHUA ITOCTAaBJICHHBIX 3a1a4;

335 MCTOOOJOTHICCKUMHU OCHOBAaMH COBPEMEHHBIX OHOJIOTMYECKUX HayK;




3.3.6 | HaBBIKAMH ~ CaAMOCTOSITENIBHOM  paboOTBl ¢ MaTreMaTHYeCKMMH MOMAETISIMH,

JACATCIBHOCTH,

HEOOXOUMBIMH

B NpodecCHOHATBHOM

3.3.7 | HaBBIKAMU BBI60pa, IMPUMCHCHHA W aHalin3a COBPEMCHHBIX METOAOB W MOAXOIAOB HU3YYCHUS OHOJIOTHYECKHX OOBEKTOB C

TIOMOIIIBIO I/IH(l)OpMaHI/IOHHBIX TeXHOIIOI‘PIﬁ;

3.3.8 | HaBBIKAMU IITAHUPOBAHMS M PEATH3ANNH IPO(YECCHOHAIBHBIX MEPOIIPUATHH ¢ YIETOM UX CHEIN(DHKH;

3.3.9 | HaBeikamMu cOopa, aHANIM3a W WHTEPHPETAMU MaTepHaioB B 00JIACTH OHMOJIOTHH C WCIIONB30BAHHUEM BBIYMCIUTEIBHBIX

KOMILJICKCOB;

3.3.10 | HaBBIKaMu 000OIIEHHUS, CTPYKTYPHUPOBAHUS U aHAIM3a YueOHOro MaTepHara.

4. CTPYKTYPA U COEP)KAHUE JUCOUAILINHBI (MOLYJIST)

Kona
3aHATHS

HaumeHnoBaHue pa3aesioB U TeEM /Bl/lll 3aHATHSA/

Cemectp
/ Kype

Yacos

Hure
PAKT.

Ipumeyanue

Paspen 1.

1.1

OCHOBHBIC TOHSTHUS TEOpUU BepoSTHOCTH. OOBEKT, METOJ H IENb
MonenupoBanus. Kiaccudukamus Mojeneil OHONOTHYECKHX  CHUCTEM.
KauecrBennnie, perpeccruoHHbIE 171 MMHUTAIMOHHBIE MOJEIIN.
MaremaTtnueckuii anmapar. MoJenu pacnpelefeHus BHIOBOTO OOWIIHSL.
CrocoObl TIPEICTaBICHUS JAHHBIX IO OOWIHIO BHUAOB. YacTOTHOE
pacupenenenue. JlorapudMuiaecku-HopManpHOE pacipeneneHne. Mojaenb
TEOMETPHUECKUX PANOB. Mogens JorapuMHUUECKOTO pPaCHpeAeTIeHHUS.
Monens Jorapu(pMHIECKU-HOPMATLHOTO pacnpeneseHusl.
Pacnipenenenue mo MoJieNii «pa3ioOMaHHOTO CTepXKHs». /J1ab/

1.2

Onenka OwnopasHooOpasusi TpaduyeckuM MeTonoM. OIEHKa BHJIOBOTO
pasHooOpa3usa. Wunmexc BupmoBoro OorarctBa Mapraneda. Muaekc
Menxunnka.  ['padguyeckue  mHTeprnperanud.  MeTOIbl  OICHKH
a0CONIOTHOM  TUTOTHOCTH  TIONMYJISAUA.  AOCOJIOTHAas  TUIOTHOCTb.
Pacnpenenenne Ilyaccona. HMc-monp3oBaHMe HMHJIEKCOB  IUIOTHOCTH.
MeToa IBYKpaTHOTO MCTIONB30BaHuUs UHAECKCOB. /J1ab/

1.3

OO01ue 3aKOHOMEPHOCTH POCTa JKUBOTHBIX M pacTeHuid. [loHsTHEe pocT.
Meronbt u3ydeHuss pocrta M Bo3pacta. OCHOBHBIE MOJENH POCTa
OMOJNIOTHYECKUX ~ OOBEKTOB.  DKCIIOHEHIIMANBHBIA,  MapaboNnvIecKuH,
aCUMITOTHYECKUI pocT. Mozaenu pocrta oTAenpHON nomyisiuuu. Mogaenb
C HaWMEHBIICH KPUTUYECKOW YHCIECHHOCTHIO. JlMCKpeTHble Mojenu
MOMYJSIIUA ¢ HENEPEKPHIBAIOIIUMHUCS — MOKOJCHUSAMH  (IMCKpETHAS
JIOTUCTHYECKA  MOJEIIb). JuHaMuKka ~ YUCICHHOCTH  MOMYJISIUA
JKUBOTHBIX. MoJIenH, ONHUCHIBAEMbIE CHUCTEMaMH JBYX aBTOHOMHBIX
TG pepeHIMaNTbHBIX  ypaBHEeHUH. Da30Bas IMIOCKOCTh. THIBI  0COOBIX
Touek. budypkannonHas pumarpamma. IIpumep: cucTema JHHEHHBIX
yYpaBHEHUH JUIs ONMCAHUS YUCIEHHOCTH MUKPOOHBIX coobecTs. /J1ab/

14

Metoasl aHanm3a MOPOCTPAHCTBEHHOW CTPYKTYphl MHOMyNSIUil. MeToabl
OIICHKM XapakTepa MpOCTPAHCTBEHHOT'O paclpeiesieHusi, OCHOBAHHBIE HA
onHokpaTHoM yuere. Mupekc Opyma. Hunexc pucnepcun CoyrByna.
Nupexc Mopucura. Merox HMBao. Monenn  npocTpaHCTBEHHOM
opranuzanuu nomysasiuuu. OOmme NpeaCTaBICHUs O JIOMHUHHPOBAHHH,
CTpyKType AoMuHupoBaHus. llIkanel JOMUHHPOBAHUA IO YMCICHHOCTH U
O6nomacce. 3aBUCHMOCTh 4YHCJIa BUAOB OT YBEJWYEHHUS IUIOMAIN cOOpa.
KonnuectBennas OIICHKA CTENEHH  JOMWUHUPOBaHUSI. Nnnekcer
WHIUBUAYAJIEHOTO JIOMUHHPOBAHMUS. Hupexkcer CTPYKTYpPBI Jio-
MUHUpOBaHUS. CBs3b JOMHUHHPOBAaHUS C JPYTUMH CTPYKTYpPHBIMHU
ocobeHHOCTsIMU cooOrecTBa. Mojenu JoMuHHpOoBaHUsIIO /J1ab/

1.5

HccrnenoBanue ycTOMYMBOCTH CTAllMOHAPHBIX COCTOSIHUH HENHHEHHBIX
CHCTEM BTOpPOro mnopsiaka. JIuHeapusauus B OKPECTHOCTH CTallMOHAPHOIO
cocrosiusi.  [Ipumepsl:  Cuctembsl  ypaBHeHHWH JIoTku (XuMuUeckas
peakuus) u Bonbrepps! (XuHuk-xeptBa). /J1ad/

1.6

MynbsrucranoHapable  cucteMbl. llepexiroueHue Tpurrepa. I[lpumep:
MOJIeNIb 0TOOpa OJHOTO W3 PaBHOINPABHBIX BHIIOB; TCHETHUSCKUHA TPUTTEP
XKakoba m MoHO; MOJens KOHKYPEHIUH JBYX BHAOB ( C Yy4ETOM
BHYTPUBUIOBOM KOHKYpeHLMH). MoJenu B3aUMOACHCTBHS MOMYJISLUH.

BonbrepoBckue  MonenH: — MOAENM  KOHKypeHIMH  (C ydeToMm
BHYTPHBHIOBOH  KOHKYPCHIIMM) W  XHUIIHHK-KepTBa (C  yUETOM
BHYTPUBUJ0BOH KOHKYPEHIIUN). IlonsTHe IapaMETPUUECKOro

noptpeta. /JIab/




1.7

Onenka Oera-Onopa3HooOpa3uss rpadHueckUMH  MeTogaMu. MeTox
nenaputa. [lnesapl TepentheBa. JleHaporpamma (KJIACTEpHBIA aHAIU3).
Onenka raMmMma-pasHooOpasust rpapuIecKUMH METOJAMH.
IIpocTpaHcTBeHHBIE IIOKa3aTeH raMMma-pasHooOpasusl.
Paznomacmitabuple  ypoBHH ramma-pasHooOpasusi. HWHpopmauuoHHbIe
MoKa3aTean raMMa-pasnooopasust purtoneHoxop. /J1ad/

1.8

HNupopmanmonnoe omucanue dKkocucteM. [IIKambl  AKOJOTHUYECKHX
JAaHHBIX W OCOOEHHOCTH uX 00paboTku. JKocWcTeMa Kak OOBEKT
MATEMAaTHYECKOr0 MOJCIHpOBaHUs. Mojenu NUHAMHUKH OHMOJOrHYECKHX
cucteM. Mojenu BOIHOW 93KOCHCTEMbl. MoJenu MpOAYKIIMOHHOTO
mpormecca pacTeHmil. Mojenn JIeCHBIX coo0miecTB. SIpycHO-Mo3andHas
KoHIenmnus ueca. /Jlad/

1.9

IToaroroBka K IEKIUAM, IPAKTUISCKUM 3aHsTHsIM /Cp/ 1 25

1.10

CamocTrosTeabHoe
mucuuruinael  /Cp/

H3y4eHHe paszernon u TeM y4aeOHOI 1 10

1.11

KonTponsnas pa6ora /Cp/ 1 7

1.12

IMonroroBka k 3auery /Cp/ 1 14

5. ®OHJ OIEHOYHBIX CPEJCTB

PaGouass mporpamMMa JWCIHITIHHB

obecrieueHa (OHAAMM ONEHOYHBIX CPEJCTB JUIS IIPOBEICHHS

npoMeKyTouHOH aTTectauuu.Conepxanue GpoHaa OLEHOYHBIX CPEACTB npeacTasieHo B [Ipunoxenuu 1 u 2.

TEKYHICTO KOHTPOJIA U

6. YHEBHO-METOJJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHME JUCHUIIIMHBI (MOY JIS)

6.1. Pexomenayemas utepartypa

6.1.
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBoO,
JI.1 | T 1O. PusHuuenko MaremaTrueckoe MOACIMPOBaHNE OMOJIOTMYECKUX MPoLieccoB. Mojienu B M.:
OroU3NKe U FKOJOTHH. [ DIEKTPOHHBIN pecypc]: YueOHoe mocodue st UznarenscTBO
GakanaBpraTa ¥ MarucTpaTyphl IOpaiit, 2018
Pexxum noctyna: https://urait.ru/bcode/414256
JI1.2 | Pusunuenxo, I'. MaremaTideckre METO bl B OMOJIOTHH ¥ SKOJIOTHH. buodusnyeckas AuHaMUKa M. :
1O. /PusHn4eHKo MPOIYKIIMOHHBIX TIporieccoB B 2 4. YacTe 1 [DNeKTpOHHBIH pecypc]: yueOHHK W3narenscTBO
I'1O., Pyoun A.B. JUTs OakanaBpraTa U MaruCTPaTyphbl IOpaiiT, 2018
Pesxxum noctyna: https://urait.ru/bcode/421523
JI.3 [T }O. Pusnnuenxko, A. | MaTtemaTuueckue METOIbI B OMOJIOTHY U 9KOJIoruH. buodusnyeckas quHamuka M. :
b. Pyoun MPOAYKIIMOHHBIX MPOIeccoB B 2 4. YacTh 2 [DNEeKTpOHHBIN pecypc]: yIeOHHK UznarenscTBO
JUTs OakanaBpraTa U MaruCTpaTyphbl IOpaiiT, 2018
Pexxum moctyma: https://urait.ru/bcode/421552
JI.4 |E.B. MaxaHoBa OpraHuzanusi CaMOCTOSITENBHON paboThl 0Oydaromuxcs [DneKTpoHHsbli pecype]: | Kupos:
y4e0HO-METOI. TocoOHe T o0ydaromuxcs BceX GopM 00ydeHUS ypOBHS Bsarckas
OakanmaBpraTa, CrieIUAINTeTa K MATUCTPATYPBI I'CXA, 2017
Pexxum poctyma: http://90.156.226.97/MarcWeb2/Default.asp
JI.5 | Jlo6anoB, A. 1./ A. 1. | Maremarnueckoe MOAEIMPOBAHUE HETHMHEHHBIX MPOLECCOB[ DNEKTPOHHBII Mocksa:
JloGanos, U. b. pecypce] : yaeOHUK AJIs1 By30B UznarenscTBO
ITetpos Pexxum nmoctyna: https://urait.ru/bcode/452200 IOpaiit// OBC
IOpaiir [caiit],
2020
J.6 |HcaeBa, H. M./ H. M. |Marematuueckoe MOJCTUpOBaHNE B OHOJIOTHN [DIEKTPOHHBIN pecypc]: ydeGHO Tyna: TTTIV//
Ucaesa, 1. B. -METOAMYECKOE IT0CO0KE Jlann:
Ho6peianna, H. B. Pesxum moctyma: https://e.lanbook.com/book/113619 AJIEKTPOHHO-
CopokuHa. O6ubnuoreyHas
cucteMa, 2018
6.2. Ilepeuens pecypcoB nHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTn ""UHTepHeT"
D1 |Hayunas sanekTpoHHas OubaroTeka [ InekTpoHHbIH pecypc]. - Pexxum noctyma: http://elibrary.ru/defaultx.asp. - 3arm. ¢
9KpaHa
22 | DnextpoHHO-OMONMMOTEYHAs cricTeMa 3narenscTBa Jlanb [OnekTpoHHEIH pecypc]. - Pexxum nocTyma:

https://e.lanbook.com - 3aru. ¢ skpana

6.3. [lepeuenb HHGOPMALHOHHBIX TEXHOJIOTHIA

6.3.1 IlepeyeHb MPOrpaMMHOro odecrnedeHust




6.3.1.1 | Onepaunonnas cucrema cemeiictea Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)

6.3.1.2 | Ilpunoxenust Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)

6.3.1.3 | Free Commander 2009/02b

6.3.1.4 | Google Chrome 39/0/21/71/65

6.3.1.5 | Koncynsranr Ilnroc

6.3.1.6 | 'apanT Aspo

6.3.1.7 | AutuBupycnoe 1O Kaspersky Endpoint Security

6.3.2 Ilepeyenb MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM H COBPEMEHHBIX MPOo¢ecCHOHATBHBIX 023 TAHHBIX

6.3.2.1

6.3.2.2 |IIpoceccuonanbhast 6a3a gaHHBIX: OnekTpoHHBIH KaTagor PIBOY BO Bsarckuit T'ATY, Pexum goctyma:
http://90.156.226.97/MarcWeb2/Default.asp

6.3.2.3

6.3.2.4 | [Ipotdheccuonanbhas 6a3a naHHbIX: HayuHnas s1ekrponHas 6ubmuoTeka elibrary.ru, Pexxum goctyna: http://elibrary.ru/

6.3.2.5

6.3.2.6 |[Ipoceccnonanshast 0a3a maHHBIX: EnuHOE OKHO JocTyma K HMHGOPMAIMOHHBIM pecypcaM, Pexum moctyma:
http://window.edu.ru/

6.3.2.7

6.3.2.8 | Ilpodeccuonanvias ©0aza JaHHBIX: EQuHOE OKHO JocTynma K o0pa3oBaTeNbHBIM — pecypcaMm, Pexxum — goctyma:
http://fcior.edu.ru/

6.3.2.9

6.3.2.1 | IIpodeccuonanpias 0a3a JaHHBIX: 3apyOeXHbBIH AJIEKTPOHHBIA pecypc u3maTenncTBa SpringerNature, Pesxum moctyma:
0 | http://springernature.com

6.3.2.1

6.3.2.1 | IlpodeccuonansHas 06a3a JaHHBIX: 3apyOeKHBIA OJIIEKTPOHHBIM pecypc usnatenscTBa Elsevier, Pexum noctyma:
2 | http://elsevier.com

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 |Onucanue MaTepHalbHO-TEXHUYECKOH 0a3bl, HEOOXOOMMOIl JUIi OCYLIECTBIEHMS 00pa30BaTEIBHOIO IIponecca Io
JWCIUIUIAHE (MOJYITIO), TIpeicTaBieHo B [Tprtoxenun 3.

8. METOIUYECKUE YKA3ZAHUSA JJIAA OBYYAIOINUXCSA 11O OCBOEHUIO JUCHUITIVIMHBI (MO Y JIST)

OcBoeHNE TUCIUIUTNHEI TPOBOANTCS B (popMe ayTUTOPHBIX 3aHATHH M BHEAYAUTOPHON CAMOCTOSTEIBHOW PabOTHI 00yJarOITHXCS.

IIpu mpoBemeHMM ayJUTOPHBIX 3aHATHH MPEAyCMOTPEHO IIPHMEHEHHE CICAYIOIIUX WHHOBALMOHHBIX (OpM y4eOHBIX 3aHATHII,
pa3BHBAIOIIUX Yy OOYYarOmMXCA HaBBIKM KOMAHAHON paOOoThl, MEXKIMYHOCTHOM KOMMYHMKAI[MM, NPUHATHS DPELICHUH, THAEpCKHe
KadecTBa: paboTa B MaJIBIX TPYIax; TUCKYCCHS; OOCYXICHHE WM pa3pelleHre MmpoOiieM; TBOpYECKHE 3aJaHMs; pa300p KOHKPETHBIX
cutyanuii. KonmdaecTBo yacoB 3aHATHI B MHTEPAaKTHBHBIX (hOpMax ONPEIeNICHO YICOHBIM IIAHOM.

IIpakTHueckass MOArOTOBKA IPH pealu3aldd IUCIUIUIMHBI OpraHU3yeTcs IyTeM IIpOBeleHHs IabOpaTOpHBIX pPabOT U HHBIX
AQHAJIOTMYHBIX BUJIOB Y4eOHOH JEATENBbHOCTH, NMPEJyCMaTpUBAIOIINX Y4acTHe OOYJalOIIMXCS B BBIOJHEHHH OTACNBHBIX 3JIEMEHTOB
paboT, CBsI3aHHBIX ¢ Oymyiiel mpodecCHoHABHON NesITeTBHOCTHIO.

BreaynuropHas caMoCTOsITeNIbHAS pabOTa OCYIIECTBIACTCS B CISAYIOMUX (hopMax:

—CaMOCTOSTEIbHOE U3y4YeHHE TEOPETUUECKOT0 MaTepuana (TeM JUCHUIINHBL);

—TIOATOTOBKA K JTa00PaTOPHBIM 3aHATHSAM;

—TIOATOTOBKA K MEPOIPHUATUSAM TEKYIIIETO KOHTPOJIS;

—IOATOTOBKA K IPOMEXKYTOYHON aTTeCTaLlUH.

[Ipn opraHM3anUu CaMOCTOSITENIBHON pabOThl HEOOXOIMMO, MPEXkKE BCEro, OOpaTUTh BHUMAHUE Ha KIIIOYEBBIC MOHATHSA, HECYIIHE
OCHOBHYIO CMBICTIOBYIO HATPY3KY B TOM HJIH HHOM pa3Jielie yIeOHOH ANCTIUTUTHHEL.

1. CamocTOSATETBHOE H3yIEHHE TEM TUCIUIINHBI

Jis paboTel HEOOXOAMMO O3HAKOMHTBCA C Y4EOHBIM IUIAHOM IUCHUIUIMHBI M YCTaHOBUTb, KAKOE KOJIMYECTBO YacOB OTBEAEHO
Y4eOHBIM IUIAHOM B IIEJIOM Ha W3y4eHHE AVCIMIUIMHBI, Ha ayIUTOPHYI0 padoTy C IpenojaBaTeleM Ha JICKIMOHHBIX M MPaKTHISCKUX
(cemmHApCKUX), Ta0OPAaTOPHBIX 3aHATHAX, a Takke HA CaMOCTOATENBHYIO pabory. C Ienbl0 ONTHMAaNBHOM CaMOOpTaHHW3aIlun
HEOOXOIMMO CONOCTaBUTH 3Ty MH(POPMALHUIO ¢ TpapuKOM 3aHATUN U BBIABUTH Hamboliee 3aTpaTHbIE 1O BPEMEHU M 00BEMY TEMBI,
4TOOBI 3apaHee OINpEeNeNUTh I ceOst mepuoabl o0beMHbIX 3amaHuil. llenecooOpasHo HadaTh pabOTy C M3YYEHUS TEOPETHUECKOTO
Martepuaa, OCHOBHBIX TEPMHHOB U IMOHATHH Kypca U ¢ TIMCBMEHHBIX OTBETOB Ha WHIMBH/YaJIbHBIC U TECTOBBIC 3a/IaHHS.

2. IToxroTroBka K JIEKIHOHHBIM M JTAOOPATOPHBIM 3aHATUSAM. TpaanuioHHON (HOpMOIl MpermogHeceHnsT MaTepuaa SBISCTCS KIS,
Kypc nexuuii mo mpeaMery AaeT HeoOXOoOuMyro MH(OPMALUIO 10 M3y4YEHHIO 3aKOHOMEPHOCTEH M TEeHICHLMH pa3BHTHSA OOBEKTa U
IpeaMeTa HCCICAOBAaHWS M3ydaeMOW JUCHUIUIMHBEL. JISKIIMOHHBI MaTepHal pEeKOMEHIYeTCS KOHCIIEKTHpPOBaTh. KOHCIIEKTHI
TIO3BOJIIOT OOydJaromeMycss He TOJBKO MONYYHTh OoJibllle MH(OPMAIMM Ha JICKIMH, HO M NPABMIBHO €r0 CTPYKTYpHpOBaTh, a B
JIaTbHEHUIIIEM - JIy4Ille OCBOUTb.

3. TloaroToBka K 1a0OpPaTOPHBIM 3aHATHAM HOCHUT Pa3IMYHBIA XapakTep Kak IO COJCP)KaHWIO, TaK U IO CIOKHOCTH HMCIOJHEHHS.
MHorue mabopaTopHbIe 3aHATHA TpeOYIOT OOJBIION HMCCIEIOBATENECKOM PadOTHI, W3YYCHHS JOMONHHUTEIBHOM HayqHOH




nutepatypsl. [Ipexe dyeM IPHCTYNHTH K BBIIOJIHEHUIO TaKoH paboTel, oOyJaromeMycs HEOOXOJUMO O3HAKOMHUTECS OOCTOSATENBHO C
cofiep’KaHUEM 3aJlaHus, YSICHUTb €ro, OLEHUTh C TOYKH 3PEHHs BOCIPUATHSA M 3alIOMUHAHHS BCE COCTABISIONINE €0 KOMIIOHEHTBI.
PesynmeraThl 3KCIIepUMEHTa, TpaWKH W T.JA. CIEAYeT CTPEMHTBECSA IIONyIUTh HEIOCPEACTBCHHO IIPH BBHINONHEHWH pPabOTHI B
nabopatopun. JlabopaTopHast paboTa cuMTaeTCsl BBIIOJHEHHON TOJBKO B TOM CiIydae, KOTAa OT4eT Io Hed mpuHAT. Uem ckopee
COCTaBJIEH OTYET IOCcIe MPOBEACHHs PabOThI, TEM MEHbIIIe OyIeT 3aTpaueHo TPpyAa U BpeMEeHU Ha ee 0 opMIIeHHE.

4. TloarotoBka K MEpPONPHUATHAM TEKYIIETO KOHTpPOJsl. B KOHIE H3ydeHHs KaKAOM TeMbl MOXET IMPOBOAMUTHCS TeMaTHUYeCcKas
KOHTpOJIBHAsT paboTa, KOTOpast SBIAETCS CPEACTBOM MPOMEXKYTOYHOIO KOHTPOJIS OIEHKH 3HaHHH. [lonroroBka kK HeW 3akmiodaeTcs B
HNOBTOPEHUH IPOWJEHHOIO MaTepuaja U IIOBTOPHOM pELICHUU 33JaHuil, KOTOpble PacCMAaTPUBAINCh HA 3aHATHSAX, a TAKKE B
BBITIOJIHEHHH 33/1aHUI JJIs1 CAMOCTOSITEEHON PaOOTHI.

5. IloaroroBka K NpOMEXyTOYHOH aTTECTALMH.

IloaroroBka Kk 3K3aMEHy SIBISETCS 3aKIIOYHUTENIBHBIM JTAllOM HM3YYEHHUsl JUCLUIUIMHBL U SBISETCS CPEICTBOM IPOMEKYTOUHOI'O
koHTpons. IloAroroBka K »3K3aMeHy MpeAnosiaraeT H3ydeHHEe KOHCIEKTOB JIEKIHH, pEeKOMEHIyeMOW IHTepaTypbl U JIpyrux
HCTOYHHMKOB, MOBTOPCHUE MaTepHaloB JIaAOOPATOPHBIX 3aHATHH. B mpoluecce IMOArOTOBKM K 3K3aMEHY BBISABISIOTCS BOIPOCHI, IO
KOTOPBIM HET YBEPEHHOCTH B OTBETE JIMOO OTBET oOydaromeMycsi He sceH. JJaHHBIe BOIPOCH MOXKHO YTOYHHTH Y IIperojaBaTels Ha
KOHCYJIbTAllMH, KOTOpasi IPOBOAUTCS MEPE], IK3aMEHOM.

IMogroTtoBka K 3ayeTy sBISETCS 3aKIIOUYUTENBHBIM ATAlOM HM3YYEHUS IOUCHUIUIMHBI U SBISAETCS CPEACTBOM IPOMENKYTOUHOTO
KoHTposs1. IloaroroBka k 3adeTy MpeanonaraeT U3ydeHHE KOHCIEKTOB JIEKLUH, PEKOMEHIyeMON JIUTEpaTypbl U IPYrMX UCTOYHUKOB,
MOBTOPEHHE MAaTepHalioB J1a0OpaTOPHBIX 3aHATHI. B mpomecce MOATOTOBKM K 3a4eTy BBIABIIOTCA BONPOCHI, MO KOTOPHIM HET
YBEPEHHOCTH B OTBETE JI00 OTBET oOydaromemMycs He siceH. JlaHHbIe BOIIPOCHI MOXKHO YTOUHHTS y NPENoJaBaTes nepes] 3aUueTOM.




IIpunoxenue 1

OOH/J OIEHOYHLBIX CPEACTB
JUISL IPOBEJICHHS TPOMEKYTOUHON aTTECTALNU 110 TUCLIUIIINHE
MATEMATHYECKOE MOJEJINPOBAHHWE BUOJOI'MYECKHUX ITPOLECCOB

Hampasnenue noarorosku 06.04.01 buonorus

HarpaBieHHOCTB (IIpod1Iiib) MpOrpaMMbl MarucTpaTypbl « IKOJIOTHS)
Kpanugukauus Maructp

Kupos 2023



1. Onucanne HA3HAYEHHUS M COCTABA q)mma OLICHOYHBIX CPE/ICTB

Hactosmmit  ¢onx omenounsix cpencte (POC) Bxogur B cocTaB paboueil mporpammsl

JUCHHIIINHBI

«MaremaTH4eckoe MOJICTMPOBAHNE OMOJIOTMYECKUX IIPOLECCOB M IPEIHA3HAYCH JUIS OLEHKH IUIAHHUPYEMBIX PE3YNIbTaTOB
00y4eHUs - 3HaHUH, YMEHUH, HABBIKOB, XapaKTEPHU3YIOIUX 3Tanbl (OPMUPOBAHHUS KOMIETCHIHUH (11.2) B MPOIECCE M3YICHHS

aHHOM TUCIMIUIMHEI.

®OC BrmoyaeT B ce0s OIEHOYHBIC MAaTePHAIIBI IS IIPOBEICHUS IPOMEKYTOUHON aTTecTanny B popme 3auéra.

®OC pa3paboTaH Ha OCHOBAHUH:
- (deneparbHOr0 TOCYIAPCTBCHHOTO O0pPa30BATEIBHOTO CTAHAAPTA BBICIIETO OOpa30BaHMS MO HAMPABICHHUIO MOATOTOBKU

06.04.01 buonorus (npuka3 MunoopHayku Poccun ot 11.08.2020 r. Ne 934);

- OCHOBHOH mnpodeccroHansHONH 00pa3oBaTeNbHOM MPOrpaMMbI BBICIIETO OOpa30BaHMs 10 HANpPABICHUIO MOATOTOBKH
Bbuonorus, marucrepckast nporpaMma «KOJIOTUSY,;
- nonoxenus: «O popmupoBaHUU (HOHAA OIEHOYHBIX CPEICTB IS MPOMEKYTOYHONH M MTOTOBOM aTTeCTalMU O0YJalomuXCs
10 00pa30BaTeNbHBIM NIPOrPaMMaM BBICILIETO 00pa30BaHMD».

2. Hepe‘leHL KOMHeTeHHHﬁ C YKadaHHEM IJTalloB HX q]OpMI/IPOBaHl/ISI B Ipouecce 0CBOCHUSA 06pa30BaTeJll>H0ﬁ

NMPOrpaMmbl

Crioco0eH MCMOob30BaTh B IPOPECCUOHATBHON e TEIbHOCTH OCHOBHBIC 3aKOHBI (DU3UKH, XMMHUH, HAYK 0 3eMJic U OUOJIOTHH,
MNPpUMCHATh METOAbI MAaTECMAaTUYCCKOI'0 aHajIn3a WU MOJACIIUPOBAHHA, TCOPECTUUCCKUX U IKCIICPUMEHTAJIBHBIX HCCHeﬂOBaHHi/II,
npuoOpeTaTh HOBBIE MAaTEMATHYECKHE M ©CTECTBCHHOHAYYHBIC 3HAHUS, WCIONB3Ysl COBPEMEHHbBIC O0pa3oBaTelbHBIC H
undopmanuonusie Texuonoruu (OITK-6).

Kon Iranbl GOpMHUPOBAHMS KOMIIETEHIUH
(popmupye B IIpoLiecce 0CBOECHHs 00pa30BaTe/IbHOM NPOrpaMMBbl
MO
KOMIIe- HavauabHblii 3Tan OcHOBHOI1 3TaN 3ak/JI04YUTeIbLHBIH 3TAll
TeHINH
OIIK-6 b1.0.03 Martematuueckoe | 52.0.03.01(0IT) Ipexmumnomuas | b3.0.01 [ToaroroBka K
MOACINPOBAHUE IpakKThKa, B TOM YHCJIC HAy4YHO- npoueaype 3allrThbl U 3allUTa
OMOJIOTMYECKUX MPOIECCOB uccienoBaTenbckas padbora BBIITYCKHOMN
b1.0.07 KommnerorepHas KBAIM(UKALMOHHOH pabOThI
00paboTka OHOJIOTUIECKOTO
MaTepuaa u aHaIu3
oMY

3. Ilnanupyemble pe3yabTaTbl OCBOECHHMSI 00pPa30BaTeJbHOIl NPOrpaMMbl MO JMCHUILUIMHE, BbIPAaKeHHbIE

KOMIICTCHIMH 1 HHAUKATOPBI UX ).IOCTH)KCHHﬁ, OIMMCAaHHE IIKAJ OICHUBaAHUA

Yyepe3

Koa 1 HanMeHOBaHHue Koa u HauMeHOBaHMe MHANKATOPA 10CTHKEHUS HaumenoBanue | HaumeHoBaHue
¢opmupyembIx ¢opmupyemMoii KoMneTeHUUH KOHTPOJHpPYeM OLIEHOYHOTI'0
KOMIETeH il bIX pa3iesioB cpencTea
H/MJIM TEM B MPOMEKYTOYHOM
COOTBETCTBHH aTTecTaluu
C CoJIepKaHneM
PIIJI
OIIK-6 OIIK-6.1 3HaerT: OyTd W 1epcrektuBsl | Pazpmenst 1-12 3auer
CrocobeH MIPUMEHECHUS COBPEMCHHBIX | COICpIKaHUS
HCIIOJIb30BaTh B KOMITBIOTEPHBIX TEXHOJIOTHI B | paboueit
npoQeCcCUOHATBHOM OHOJIOTHYECKUX HayKax U | IPOTpPaMMBI
JIEATEIIBHOCTH 00pa3oBaHNH JACLMILIAHEL
OCHOBHBIE 3akoHbl | OIIK-6.2 VYmeer: paboTath c
(bU3MKK, XUMHH, HAYK poQeCCHOHATBHBIMH 6azamu u
o0 3emiile u OMOJIOTHUH, 0aHKaMW  JaHHBIX B  HW30paHHOM
OPUMEHSTh  METOJBbI obiacti npodeccrnoHaIbHOM
MaTeMaTHYECKOTO JIEATENBHOCTH
aHanu3a u | OIIK-6.3 Bnaneer: HEO0OXO0UMBIM
MO/ICJTMPOBAHHS, MaTeMaTHYECKUM arnmapaTom u
TEOPETUYECKUX u HaBBIKAMU  aHAJW3a W XPaHCHHS
SKCIIEPUMEHTAIILHBIX QJIEKTPOHHBIX HM300paXECHHUM, HMEeT
UCCIE0BaHuH, OTIBIT MOJU(MUKAIMHA KOMITBIOTEPHBIX
npuoOperaTb  HOBBIE TEXHOJIOTHil B LeJx
MaTeMaTUYECKHE u poQeCCUOHANBHBIX HCCIICIOBaHUI

CCTCCTBCHHOHAYYHBIC




3HaHM, UCTIONB3YS
COBPEMECHHBIE
oOpa3oBaTenpHBIE U
WHPOPMALMOHHBIE
TEXHOJIOTUH

BaHK o11eHOYHBIX CpeACTB

Jis omeHKH C(HOPMHPOBAHHOCTH COOTBETCTBYIOIIMX KOMIIETCHIHWH MO TUCHHIUIMHE «MaTeMaTHdeckoe MOIEMPOBAHIE
OMOJIOTMUYECKUX MPOLICCCOBY MPUMEHSICTCS YeThIPEX0aTbHAS MIKAIA OLICHHUBAHUS.

[IIkana oneHUBaHUS:

IITkaya oLleHUBaHUS
Ne | Kputepuu oneHuBaHus HEY/IOBIICTBOPHTE | YAOBJCTBOPHT XOPOILO OTIIMYHO

JIBHO €JIBHO

OnucaHue nokasaTesns
YpoBeHb yCBOCHUS Huskuit yposens | lIpencrasnensl | TBepnoe 3HaHue Bsicokuil ypoBeHb
oOyyJarommmcst YCBOEHHUS 3HaHUS TOJIBKO | MaTepuaa YCBOCHHUS
TEOPETUYECKUX 3HAHUN U | MaTepuana. OCHOBHOTO MaTepHaa,
YMEHHUE UCIIOIb30BATh IIponeMoHCTpUpPOB | MaTepuaa, HO IIPOAEMOHCTPUPOB

1 | ux ans pemeHus aHO HE3HAHHUE HE YCBOCHBI aHO YMEHHE TECHO
podeCcCHOHANBHBIX 3HAYUTEIbHON ero Jeranen YBSI3BIBaTh TEOPHIO
3amaq 4acTH C TIPaKTUKON

MPOTrPaMMHOTO

Marepuana
[paBunpHOCTE pemenns | OOydaromuiics Obyuarommiics | OOydJarontwiics OO0y4atontuiics
MIPAKTUYECKOTO 3a/1aHUsI | HEYBEPEHHO, C HCTBITHIBACT MIPaBUIIBHO CcBOOOIHO
C UCIIOJIb30BaHUEM 60bIINMU 3aTpyAHEHUS MIpUMEHSET CIpaBIISIETCS C
BBIUNCIIUTEIEHON 3aTpYAHEHUSIMH pu TEOpeTHYECKUE 3aavyami,
TEXHUKU U COBPEMECHHBIX | BBIIOJHSET BBITTOJIHEHUH MOJIOKEHUS TIPU BOTIPOCaMH U
nH(pOpMaMOHHBIX MPaKTUYEeCKHe MIPAKTUYECKUX | PELICHUU JIPYTHMH BUJAMH

2 | TexHoJOTHIl paboTsl pabot MIPAKTUYECKUX IIPUMEHEHUS

BOINIPOCOB M 33/1a4, | 3HAHWH, IpUIEM
BJIazieeT HE 3aTpyJHSIETCS C
HEOOXO0IMMBIMHA OTBETOM IIpH
HaBbIKAMHU H BU/IOM3MEHEHUH
pueMaMH ux 3a71aHuH,
BBITIOJTHEHHS

3 | JlormaHOCTS, Cyl1iecTBeHHbIE Herounoctu B | ['pamoTHOE M 110 HUcuepnbiBatonie
000CHOBaHHOCTb, OImMOKH, HET OTBeTaXx, CYIIECTBY MIOCTIEIOBATENBHO,
YEeTKOCTh OTBETA Ha OTBETOB Ha HEJIOCTATOYHO | M3JI0KEHUE YEeTKO U
BOTIPOCHI JIOTIONTHUTEIbHbIE | MPaBUIIbHBIC TEOPETUIECKOTO JIOTHYECKHU

YTOYHSIOITHNE (GbopMyIHpOBKHY | MaTepHaa, He CTpOiItHO
BOTIPOCHI , HapyIIEHUs JIOTTyCKast n3jaraercs
JIOTHYECKON CYIIECTBEHHBIX TEOpEeTHYECKUI
IOCIIEI0BATEIb | HETOYHOCTEH B Marepuan
HOCTH B OTBETE Ha BOIIPOC
N3JI0KCHUN
IIPOrpaMMHOTO
MaTepuana.

4 | Pabora B TeueHue Nmerores Nmerores mpo- | AKTHBHaS, AxTuBHas,
cemMecTpa, HaJIgue MHOTOYHCJICHHBIE | ITyCKH 3a107KeHHOCTD 3a10mKEeHHOCTh
3aI0JDKEHHOCTH 10 MIPOITYCKH 3aHATHI, OTCYTCTBYET OTCYTCTBYET
TEKyIeMy KOHTPOJIIO 3aHATHH, YacTUYHAS
YCIIeBaeMOCTH. 3a/I0JDKEHHOCTH 110 | 33J0JDKEHHOCT

TEKyIIEMY b IO TEKYIIEMY
KOHTPOJIIO 3HAaHUH | KOHTPOJIIO
3HaHU

4. TunoBble KOHTPOJIbHbIE 3aJaHUSI WM HHbIe MaTepUAaJibl, He00X0AUMBbIEe JAJIsl OLeHKH 3HAHMI, yMeHMii, HABBIKOB M
(n14) ombITa JeATEJbHOCTH, XAPAKTEPHU3YOINHMX IJTanbl (OPMHPOBAHMS KOMIIETEHIHH B Ipolecce OCBOCHHUS
o0pa3oBaTeIbHOI NMPOrpaMMbI

BO]IpOCbI IJIA JK3aMEHA 110 mMpeaMeTy «Maremaruueckoe MOAC/JIHPOBAHUEC OMOJIOTHYECKHX mpoueccoB»
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(OIIK-6.1, 6.2, 6.3).

IIpeaMeT 1 OCHOBHBIE TOHSTHSI OHOMETPHUHL.

[IpmsnHaku u ux coiicTBa. Kitaccudukanus mpru3HaKoOB.

[IprunHBI BAppUPOBAHUS PE3YIILTATOB HAOIIOICHUH.

TounocTs n3mepenuii. CocoObl TPYNIHUPOBKY EPBUYHBIX JaHHBIX.

[TapameTpbl HOPMaJIEHOTO pacHpeeICHHS.

Cpennee, aucnepcusi, CTaHIapTHOE OTKJIOHEHHE, CTaHAapTHAs OLIHOKa.

Crioco0bI BEISICHEHNUS TPUHAUIC)KHOCTH U3y9IaeMBIX BBIOOPOK HOPMAIBHOMY PaclpeelICHUIO
Hcnons3oBanue K03 PUIHEHTOB ACHMMETPHH U 9KCIIECCa AJIS MPOBEPKH HOPMAIBHOCTH PacTIpeCICHUS
JloBepuTenbHbIe HHTEPBAJIBI JJIs TeHepaNbHOM CpeqHeH.

[TapameTrpryeckre KpuTEpUU.

CpaBHeHHE IByX BEIOOPOK.

Kpurepuit CplofeHTa i1t CpaBHEHUsI pABHOYKCIIEHHBIX 1 HEPABHOYKCIIEHHBIX BEIOOPOK, BHIOOPOK C PaBHBIMU U
pa3NUYHBIMU AUCHIEPCUSMH, TapHbIN kpuTepuil CThIOJICHTA.

JucnepcuoHHbIN aHAIU3.

Kpurepuii @uiepa.

Koppemsnus (koaddunuent koppemsauuu [Tupcona).

Koa¢pduuuent panropoit koppesnsiunu CriupmeHa.

Hemapamerpudeckne KpuTepu.

OCHOBHBIE XapaKTEPUCTHKH BapbHPYIOMINX OOBEKTOB.

3axoHs! pacnpezneneHus. OCHOBHbBIE BUJBI pacpeaeIeHUI.

AcuMMeTpHs U 9KCLecc.

I'enepanbHast COBOKYITHOCTD U BBIOOPKa.

IToxa3arenb TOUHOCTH OLIEHOK.

WHTepBanbHbIC OLICHKH.

JloBepuTenbHbINA UHTEPBAIIL.

Kpurepun 10CTOBEpHOCTH OIICHOK.

CraTucTHYeCKHe TUIIOTE3BI U X NMPOBEPKA.

KoppensuuonHslil ananus.

ITapameTpudeckue moka3zaTesu CBA3H.

Henapamerpuyeckue moka3aTeian CBA3H.

Perpeccronnblii aHaIN3.

IInanupoBanue ucciaeg0BaHui. AITOPUTM.

ITpubnmxeHHBIE OIEHKN OCHOBHBIX CTATHCTHYECKUX TOKa3aTele.

OmnpexneneHre HEOOXOIMMOTO 00beMa BEIOOPKH.

CoBpeMeHHOE IporpaMMHOE 00ecTedeHte Al CTATUCTHUECKOH 00paboTKH OMOJIOrMYECKHUX MCCIIEJOBaHUH.
IlonsaTue cinyyaiiHol BenuuuHbl. JIUCKpeTHAas Cily4aiiHas BEJIMYMHA U €€ OCHOBHBIE UHCIIOBBIE XapAKTEPUCTUKH.
HopmansHoe pacnpenenenue HenpepbIBHOM ciiyyaiiHOM BenuuuHbL. [Ipumepsl 1pyrux pacnpeaeneHui.
Bri6opounslit MeToa. Berbopounoe cpeiHee 1 BBIOOpOUHast JUCHIEPCHSI.

ToueuHble 1 HHTEPBAIBHBIC OLEHKH MapaMeTPOB paclpeieNeHus.

Orenka 3akoHa pacrpenenenus. Hynesas u anpTepHaTHBHASA THHOTE3bl. CTaTUCTHYECKHE THIIOTE3BI U X IPOBEPKA.

MUHUCTEPCTBO JK3aMeHAIMOHHBIH Omaer Ne 1 "VYTBEPXIAIO"
CEIIbCKOr0 3aB. kadepoii IKOIOTUN
xo3sicTBa PO M 300JIOTUH
HCIUIIINHA
®I'BOY BO A
° MaremaTtrieckoe MOISIMPOBaHNE OMOJIOTHIECKUX
Bsrckui
. IIPOLIECCOB JILA. Bykuna
roCyaapCTBEHHBIIH
yAap . Hanpasnenune noarorosku 06.04.01 BuoJiorus
arpoTeXHOJOTUIESCKUI 20

YHUBEPCUTET —_— T

1. Koppemnsiuust (koadduument koppessiunu [Tupcona).
2. [Tapamerpuyeckue MOKa3aTeH CBS3H.
3. 'enepanbpHas COBOKYITHOCTb U BBIOOpKaA.



5. Metoauyeckue MarepHuaJibl, Onpeae/siioniue NpoueAypbl OLeHUBAHUS 3HAHUH, YMeHMIl, HABbIKOB M (WJIM) ONBITA
JesITeJIbHOCTH, XaPAKTePH3YIOIIHX 3TANbI (POPMUPOBAHUS KOMIIETEHLMIA.

[Iponenypa oneHMBaHUS 3HAHWN, YMEHUH ¥ HABBIKOB IPH MPOBEICHUHM NPOMEXYTOYHOH aTTECTAllMX MO AUCIUILIMHE
«MaremaTHIeckoe MOASTHPOBAaHNE OMOTIOTHIECKUX MPOIIECCOBY MPOBOIUTCS B (hOpMeE 3adeTa.

[Nopsinok opraHu3anuy W IPOBEACHHS MIPOMEXYTOUHOH arTecTanuu oOydaromerocs, (opMa MpOBEIACHU, MpoLeaypa
CAa4yM CPOKH U MHBIE BOIPOCH ompeaencHsl IlonoxeHneM o MOpsAAKEe OpraHU3allMd M MPOBEACHMS TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M ITPOMEKYTOUHOM aTTECTALNH 00YyJaIOIIUXC .

IIpouenypa olieHMBaHUs 3HAHUN, YMEHUH U HaBBIKOB MTPOBOJUTCS MYTEM YCTHOTO OMpOca 00y4aroIuxcsl:
00yJaroIeMycsi BBIACTCS BAPUAHT OHMJIETa C TPEMs BOIIPOCAMH;
B TeueHue 30 MUHYT 00yJaroIIuiicss TOTOBUTCS K OTBETY, 3aTEM OTBEUYACT Ha MPEIOKECHHBIC BOMPOCHI;
e oOyuaromieMycss MOTYT OBITH 3aJaHbl JOMOJHHUTCIBHBIC W YTOYHSIONIUE BOMPOCHI I BBIABICHUSA TIITYOHHBI
MIOJIyYEHHBIX 3HaHUH;
®  pe3yIbTaTHI ONIPOCA OI[CHUBAIOTCS COTIACHO YCTAHOBIICHHOM IIKAJIC OICHUBAHUSI.
e Jlnsg OATOTOBKH K 3a4eTy PEKOMEHIYETCS MCIOJIBb30BaTh JICKITMOHHBIN W MPaKTHUECKUI MaTepHal 10 TUCIHIUIHHE,
JUTEpaTypHbIC HICTOYHUKH U DJICKTPOHHBIC PECYPCHI.

TecTbl HA MPOBEPKY OCTATOYHDBIX 3HAHUI OﬁanlomHXCﬂ
OIIK-6

Kak npuHsATO Ha3bIBaTh B HAYKE BECh MPOLIECC POCTA U MHAWBUIYaIbHOTO Pa3BUTHSL, €r0 KU3HEHHBIN LUK
{~KknagoreHes

=OHTOr'CHE3

~aMHOT¢HE3 }

PesynbraTel paboTH pa3HBIX CHENUAINCTOB M MCCIIEIAOBAHUS OJHOTO M TOTO K€ OOBEKTa MO Pa3INYHBIM CHCTEMaM
MPU3HAKOB MIPUBOJIUT K CXOIHBIM OMOJIOTHYECKHM BBIBOJaM. O 4eM 3TO MOKET CBHIETEILCTBOBATh

{~3T0 mapanokc, ckopee BCETO, BCE 3TH CIEHUATNCTHI ICNA0T OJHY U Ty K€ OLIHOKY

=3TO KOCBEHHOE CBU/IETEIHCTBO NPABHIBHOCTH BBIBOJIOB U JIOCTOBEPHOCTH MH(POPMAIHN

~3TOT (aKT HU O YeM HE TOBOPHT}

CorjacHO KakOW CHCTEME B3IJIAJ0B KMCTOPHs JKH3HH Ha 3emiie paccMaTPUBACTCS KaK BCeoOIee MOCTEIEeHHOE,
MOCJIeIOBATEILHOE U 3aKOHOMEPHOE PA3BUTHE, UIYIIEE IO MPHUHIUITY « OT MPOCTOTO K CIOKHOMY)»
{=dBoIIONIIOHI3M

~KpearuoHNU3M

~MYTaIUOHU3M }

Kiraccuueckuit npuMep MOJEIMPOBaHHS MUKPOIBOIIOLIMOHHOTO MpoLecca
{=nomynsaus 1po30QuIsl

~OucIoiiHas TUnUIHas MeMOpaHa

~MO/IeJIb IPOAYKIIMOHHOTO POCTa PACTEHuUIl }

Mopenu TOTHCTHYECKOTO pOCTa MOMYJIALUI TPUMEHUMBI JIJIsl OTTMCAHUS MOIYJIAINI HaXOASIINXCS B YCIOBHUAX
{=orpaHNYEeHHBIX pecypcoB

~OTCYTCTBUS TUMHTHPYIOMHX (PaKTOPOB

~OTpaHNYEHHs Pa3MHOXKEHHS OIIpeeIeHHBIM BpEeMEHEM Io/ia }

Psn mudp mo BenmumHE M3y4aeMOro IpU3HAKa, PaclojIOKEHHBIX IO BO3PACTAIOIIEH WM YObIBAaIOLIEH CTENeHH C
COOTBETCTBYIOIIMMH UM YaCTOTAMH IOSIBJICHUS IPU3HAKA Ha3bIBACTCS

{~perpeccus

=BapHaLlUOHHBIN Pl

~pacnpe/eeHue }

Koadduurent Bapuaruu 310

{=Mepa OTHOCHTENBHOrO pa3dpoca Ciy4ailHOW BEJIMYHMHBI; OKa3bIBACT, KAKYIO JIOJI0 CPEIHEro 3HA4YeHUs ITOM
BEITMYMHBI COCTABIISIET € CpeHui pazopoc

~Mepa BIMSHHS COOTBETCTBYIOIIETO HAOIIOICHNUS Ha YpaBHEHHE PErpeccHy

~Mepa pa3dpoca JaHHO! CIIy4aifHOHM BEJIMUMHEI, T. €. €€ OTKJIOHEHHS OT MaTeMaTHUECKOTO OXKUIAHHS }


http://statistica.ru/glossary/general/regressiya/

JlucriepcnoHHBIN aHAIN3

{~MHOTOMEpPHBI METO/, TPUMEHIAEMBIN JJIS1 H3YUCHHUS B3aUMOCBA3EH MEX Ty 3HAUYCHUAMH TIEPEMEHHBIX

=METOJl B MaTeMaTHYECKOH CTATUCTHKE, HAIPABICHHBIH Ha TOHCK 3aBUCHUMOCTEH B SKCHEPUMEHTANBHBIX JTaHHBIX
MyTEM HCCIIeIOBaHUS 3HAYUMOCTH PA3IMIUN B CPETHUX 3HAUCHUSIX

~CTaTHCTHUYECKUI METOJ MCCIICTOBAHMS BIMSHHAS OJHOW WJIM HECKOJIBKAX HE3aBHCHUMBIX IIEPEMEHHBIX Ha 3aBHCUMYIO
TIEPEMEHHYIO }

PerpeccuoHHbIl aHaNN3

{~MHOTOMEPHBII METOJI, IPUMEHAEMBIN /I U3yYESHUs B3aUMOCBSI3eH MEXly 3HAaUCHUSIMH EePEMEHHBIX

~METOJI B MaTEMaTH4YE€CKOW CTAaTHCTHKE, HANPaBJICHHBIH Ha IOMCK 3aBUCHMOCTEH B DKCIIEPUMEHTAJBHBIX JIAHHBIX
MyTEM HCCIIEA0BAHNUS 3HAYUMOCTH Pa3IMYMi B CPEIHUX 3HAUCHUSIX

=CTaTUCTUYECKHH METO]| MCCIICAOBAHUS BIUSHUS OJJHOM MM HECKOJIBKMX HE3aBUCHMBIX NTEPEMEHHBIX Ha 3aBUCHMYIO
TIEPEMEHHYIO }

Kak Ha3BIBaIOTCS TEOPETHYECKHE W/UIIM IIPAKTHIECKHE BOIIPOCHL, KOTOPBIE HEOOXOANMO HCCIICIOBATE U PELIUTh
{~3amaun

~THUIIOTE3BI

=mpoOIIeMBl }

Kakoii nporiecc HE BxitogaeT B ce0s1 Hay4yHBIH METOJ
{~bopMynrpoBaHHEe TUIIOTE3bI

~HUHTEpIpeTalus pe3yIbTaToB

=HaIlUCAaHUE CTaThH }

Yem onpenensieTcss Ka4eCTBO TEOPHU
{~npHU3HaHUEM YYCHBIMH
=YCHEIIHOCTBIO NPeICKa3aHUi
~MacirabamMu mpooIeMsl §

Kakyto hopMy MeeT HOpMabHOE pacIpe/iecHe
{=KO0JI0K0JI000pa3HyIO

~MHOT'OBCPIINHHYTO

~CHHYCOUJIANIbHYIO }

Kakumu npenenaMu orpaHHYMBaeTCs CllydaifHOe paccenBaHIE 3HAUEHUI IPU3HAKa BHYTPH BApHALIMOHHOTO Psijia
{~X=£o

~X=*20

=X=+36}

UYeM BBI3BaHA aCHMMETPHS KPHBOM pacnpeeNieHHs IPU3HaKa B BEIOOPKE:
{~pa3MepomM BBEIOOPKH

=METO/INYECKIMHU OIMOKaMH MPOBEJCHHUS IKCIIEPUMEHTA
~CTaTUCTHYECKON 00paboTKOM }

Kakast u3 CTaTHCTHK NPUMEHSETCS B HENapaMeTPUIeCKUX METO/IaX OLICHKH:
{=panr

~cpenHee apudmernueckoe

~CTaH/IapTHOE OTKJIOHEHHE }

Kakwue MeTonpI craTHCTHYECKO# 00paboTKU Hanbosee MpUeMIIEMBI IIPY MaJIod BBIOOPKE:
{=HemapameTrpudeckue

~TapaMeTPUICCKUE

~00a Tuma}

CreneHb COOTBETCTBHS HAOIIOJAEMBIX MPOIIOPIHI 0’KUTaEMBIM OIIEHHUBAETCS C TOMOIIBIO:
{=KpuTepus xu-KkBaapar

~K03(pQHIIHIEHTa KOPPETSIHN

~CTaHJAPTHOTO OTKJIOHCHHS }

KakoB MUHHMAaTBHBIH 00BEM KIACCOB IPH pacueTe KPUTEPHS XU-KBaIPaT:
{~MeHee TsITH HAOIFOICHIIA

=He MeHee IIATH HaOJI0 JeHUH

~HE UMECT 3HAYCHHS }


https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B7%D0%BD%D0%B0%D1%87%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%BD%D0%B5%D0%B5_%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%82%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B7%D0%BD%D0%B0%D1%87%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%BD%D0%B5%D0%B5_%D0%B7%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D0%B5

Kpurepnii xu-kBaapar 3T1o:

{~Mepa cTerneHu CBA3N

~Mepa KOHBEPIeHIINH IIPU3HAKOB
=Mepa 3HaYMMOCTH CBSI3U BOOOIIE}

Kak Ha3bIBaeTcs 3aMeniaeMblii MOJIENbIO 00BEKT?
{~xomus

= OpUTHHAI

~ mabJIoH

~ Maker}

Kakoe MakcuMalibHOE KOJIMYECTBO MOJENIEH OTHOTO 00BEKTA MOKHO COCTABHUTE?
{ = moboe KoIMIECTBO

~1

~3

~7}

CKOJBKO KJIacCOB MOJIENIEH CyIIeCTBYeT?
{~4
=2
~3}

Kaxkue Mozienu OTHOCATCS K KJaccy BELIECTBEHHBIX MOJIeNeh?
{ = pusuueckue

~ UyieabHbIC

~ HarJsiHbIC

= HaTypHBIe}

Kaxue Mozeny Henb3si OTHECTH K KJIaCCy MBICIICHHBIX MOJIETEH?
{~ puznueckue

= HaTypHbIE

~ MaTeMaTH4YecKHe

~ HarJIsAIHbIe }

Kakne Moneny BXOIAT B COCTaB MJIEAJIbHBIX MaTEMaTHIECKUX MOJIeIei?

{= ananutHyeckue, QyHKINOHATIBbHBIC, IMHUTALIMOHHBIC, KOMOMHUPOBAHHBIC

~ aHaJIOTOBBIC, CTPYKTYPHBIE, TeOMETPUIECKHE, rpaduieckne, i(poBble 1 KHOSPHETHIECKHE

~ CUMBOJIBI, an(aBUT, S3BIKM NPOTPAMMHUPOBAHMSA, YIOPSAAOUYCHHAs 3alHCh, TOIOJIOTHYECKAs 3aIHCh, CETEBOE
TIpe/ICTaBIICHUE }

Yto Takoe MaTeMaTHUECKast MOI[CJ'IB?

{"‘ TOYHOC MPCACTABIICHUC PEATIbHBIX O6'I)GKTOB, MPOLECCOB UJIN CUCTEM, BBIPAXKECHHOEC B MATEMATHUICCKUX TCPMHUHAX
1 COXPAHAIOIIEC CYHICCTBCHHBIC YCPThI OpUTrHAaIa

~ TOYHOC MNPEACTABJICHUEC PCAJIbHBIX 06’beKTOB, MpO1ECCOB HUJIN CHUCTEM, BBIPAKCHHOC B Q)HSH‘ICCKI/IX TEPMUHAX U
COXpaHAOIIEC CYHICCTBEHHBIC YEPTHI OpUTHUHATIA

= HpI/I6JII/I)KCHHOG NpeACTaBIICHUE PCaJIbHBIX O6’BeKTOB, poHeccoB UM CUCTEM, BBIPAKCHHOC B MAaTCMATHUYCCKHUX
TEPMHUHAX U COXPAHAIOIICE CYIHICCTBCHHBIC YEPThI OpUTHAJIA

-~ HpI/I6JII/I)KCHHOC MpCACTABJICHUC PpCaJbHbIX O6’I)€KTOB, nmpoueccoB HJIW CUCTEM, BBIPAKECHHOC B (1)I/I3I/I"ICCKI/IX
TEPMHUHAX U COXPAHAIOMICE CYIHICCTBCHHBIC YEPThI opnrHHana}

UYem sBisercs ¢yHKimoHan "X" B NpeicTaBIeHUH MaTeMaTHYeCKOH MOJENH B BHIE CHCTEMBbI (QyHKIHMOHANOB i
XY, Z,t)=0?

{= BEKTOpPOM BXOJIHBIX MEPEMEHHBIX

~ BEKTOPOM BBIXO/IHBIX TIEPEMEHHBIX

~ BEKTOPOM BHEIIHHUX BO3JIEUCTBUMN

~ KOOPJIMHATOW BPEMEHH }

B uem 3axirogaercst mocTpoeHre MaTeMaTHUECKOW MoJenu?

{~ B ompezneneHuu cBsA3eil MEXAYy TEMH WM HHBIMH HPOLECCAMH M SBJICHHUSAMH, CO3JAHHH MATEMAaTHYECKOTO
anmnapaTa, Mo3BOJISIONIEr0 BBIPa3UTh KOJIWYECTBEHHO U KAaUYECTBEHHO CBSI3b MEXIY TEMH WM WHBIMHU MPOLECCaMU U
SBJICHMSIMU, MEX/1y UHTEPECYIOIMMHU CHeNraiicTa MaTeMaTHUYECKIMHU BEINYNHAMH, ¥ (aKTOpaMH, BIMSIOIINMH Ha
KOHEYHBIH pe3ysbTar



~ B ONPECICHUH CBSI3€H MEKAY TEMH HIIM WHBIMH IPOLIECCAMHU U SBICHHUSIMH, CO3JaHUU MAaTEMaTHIECKOro armapara,
MO3BOJISIFOILETO BBIPa3UTh KOJIMYECTBEHHO CBA3b MEXKAYy TEMH WIM WHBIMH HPOLECCAMH U SIBICHUAMH, MEXIY
MHTEPECYIOIUMH CTICIHAINCTA GU3UIECKUMH BETUINHAMHY, U (JaKTOpaMH, BIMSIONIMMHI HAa KOHEYHBIA pe3yabTaT

~ B ONPECICHUH CBSA3EH MEKAY TEMH HIIM MHBIMHU MPOIIECCAMHU | SBICHUAMH, CO3JaHUN MaTEMaTHIECKOTO amapara,
MO3BOJISIOIIETO BBIPa3UTh KOJIMYECTBEHHO CBA3b MEXKAYy TEMH WIM WHBIMH HPOLECCAMH U SBICHUAMH, MEXIY
MHTEPECYIOIMMHA CIIENHATNCTa MaTeMaTHYECKUMH BENWYMHAMH, ¥ (aKTOpamy, BIHMAIOIMIMMH HAa KOHEYHBIH
pe3yabTar

=B ONpEeACNCHUU CBS3eH MeXIy TeMH WIM HHBIMH IpOILecCaMU M SBICHUSAMH, CO3JaHHM MaTeMaTHYeCKOro
anmapara, M03BOJISIONIEr0 BBIPa3UTh KOJIMYECTBEHHO U KaUECTBEHHO CBSI3b MEXIY TEMH WM UHBIMH IMpolieccaMi U
SBJICHUSIMH, MEXAY HMHTEPECYIOUIMMH cHenuanucra (U3N4ecKMMH BEJIMYMHAMH, W (aKTopamy, BIMSIOMIMMH Ha
KOHEYHBIH pe3yJbTar}

Kakue BHIbI MATEMATHYECKUX MOJIEIISH MOTyYar0TCs MPH Pa3zeeHHH UX 10 MPUHIKIAM TTOCTPOCHHUS?
{ = ananmutuueckue

~ IETePMUHHUPOBAHHBIE

~ CTOXaCTHYECKHE }

Maremarnyeckas MOJENb 00BEKTA - ITO

{~co3nannas n3 Kkakoro-MGo Matepuana MoJelb, TOYHO OTPAXKAOIIAsi BHEIIHIE MPH3HAKH 00BEKTa-OpUTHHAIA
~OIMCaHKUE B BUJIE CXEMbI BHYTPEHHEH CTPYKTYPBI H3y4aeMOro 00beKTa

=COBOKYIHOCTh 3allUCaHHBIX Ha $3bIKE MaTeMaTUKU (OPMYJI, OTPKAIOIMX TE€ WJIM HHbIE CBOWCTBa OOBEKTa-
OpHTHHANA WK €r0 MOBEeICHHUE }

MOI[GJ'IPIpOBaHI/Ie - 93TO

{:npouecc 3aMCHBI PCaJIbHOT'O 00BeKTa (r[pouecca, FIBJ'IGHI/UI) MOACIIBIO, 0Tpa>i<a}01uel71 €T0 CYIICCTBCHHBIC IPU3HAKN
C TOYKH 3PpCHUA JOCTUIKCHUA KOHerTHOI;'I oeian

~HpoUecC 3aMCHbI pEaJIbHOI'O 00BeKTa (npouecca, FIBJ'IGHI/ISI) APYTUM MaTCpUaJIbHbIM WU UACATIbHBIM 00BEKTOM
~HPOLECCC BbIABJIICHUS CYHICCTBCHHBIX IPU3HAKOB paCCMaTpruBacMoro O6’beKTa}

Mozens, o0 CPaBHEHUIO C 0OBEKTOM-OPUTUHAIIOM, COACPIKHT ...
{=menbure nHpOpMAIH

~CTOJIbKO kK€ HH(pOpMAIUU

~GosbIie HHHOPMAIIHH }

HccrnenoBanue CIOKHOM MareMaTHYeCKOH MOJENN C MOMOIIbIO BBIYHUCIUTEIBHBIX JKCIIEPUMEHTOB U 00pabOTKH
PE3yJIbTATOB 3THX 3KCIICPUMEHTOB SIBIISICTCS CYThIO KaKMX W3 TMEPEYHCICHHBIX THIIOB MAaTEeMaTHYECKUX MOJeNeH
OHMOJIOrMYECKUX CHCTEM

{~KauecTBennnie

~Perpeccruonnsie

=/IMHUTAIIHOHHEIE }

Kiaccuueckast MOfieNib HEOTPaHUUYEHHOTO POCTa, B OCHOBY KOTOPO# MOJIOXKEHA 3a/mada O JHHAMHKE YHCICHHOCTH
TOTYJISIIAY, TPEIOKEeHA

{=T.P. MansTycom

~X. K. Pycco

~Y.Tonsun}

PucyHxku, KapThl, YepTEXH, AUATPAMMBI, CXEMBI, I'PaMKU TIPECTABISIOT COOOH:
{~HaTypHbIC MOIETH

=rpaduueckre HHPOPMAIIHOHHBIE MOJICIIN

~Hepapxuyeckue HHHOPMALMOHHBIC MOJICIH }

OTMeThTe MpomyieHHoe cIoBo: "ClIoBECHOE ONMCaHHUe TOPHOTO JaHAmadTa ABIAETCA IPUMEPOM ... MOIEITH"
{~o6pasHoit

=3HAaKOBOH

~CMEIITaHHOM }

Kakum ydaeHBIM ObLTa MpeIoKeHa KITaCCHUeCKasi MOJIENTb B3aMMOICHCTBHS BUIOB, KOTOPAsi BIICPBbBIC BBIIBHHYTAS B
TpuaaTeie roapl XX Beka Uil OOBSCHEHHS MEPUOAMYECKHX M3MEHEHHMIl uucia ocobell (Tak HasbiBaeMas MOJCIb
«XUIIHUK-KEPTBaA»)

{=B. Boabteppom

~A.Jl. Jlorkun

~AM. JIanyHOBBIM }



IIpouecc mocTpoeHust Moaenu 00BEKTa, KaK MPaBIIIO, IPEAIIONATacT ONHUCAHNUE:
{~Bcex cBOMCTB HccIeyeMoro oobeKTa

~BCEX BO3MOXKHBIX IPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTHK

=HanboJee CYIECTBCHHBIX C TOUKH 3PCHHS LIS MOACIHPOBAHIUS CBOUCTB 00BEKTA }

Pe3kie 3HAUMTENbHBIC M3MCHEHUSI MEPEMCHHBIX COCTOSIHHS JWHAMHUYECKOH CHCTEMBbI, BBI3BaHHBIC MAaJbIMH
H3MEHEHHUSAMHE TapaMeTPOB, YaCTO HA3bIBAIOT

{=karactpodoii

~Oudypxauen

~HEYCTOWYHBOCTBIO }



ITpunoxenne 2

®OHA OUEHOYHLIX CPEACTB
JUISL IPOBEIEHHS TEKYIET0 KOHTPOIIS YCIEBAEMOCTH 110 TUCLIMIIIHHE
MATEMATHYECKOE MOJEJIMPOBAHHUE BUOJOI'MYECKUX ITPOLIECCOB

Hampasnenue noarorosku 06.04.01 buonorus

HamnpagieHHOCTB (TpoduIIb) POrpaMMbl MaruCTpaTypbl « IKOJIOTHS»
KBanuduxanus maructp

Kupos 2023



1. Onucanue Ha3HAYeHHUS U COCTaBa (POH/Ia OLICHOYHBIX CPEeICTB

Hacrosmuii  poug omenounbix cpeacts (POC) BxoauT B cocTtaB pabodeid MTporpaMMbl  JTUCITUTUTHHBL
«MaremaTiieckoe MOJCIMPOBAaHME OHMOJOTMYECKMX MPOIIECCOB» MPEAHA3HAUCH M OLEHKH IUIAaHHPYEMBIX
pe3ysbTaToB OOY4EHHS - 3HAHUH, YMEHHI, HaBBIKOB B IIPOLIECCE U3YUCHHUS JaHHOW AUCIIATUINHEI

Pabouas mporpamma no aucnuminHe « Maremarnieckoe MOAETHpOBaHNe OHOJIOTHYECKHX MPOIECCOBY» pa3padoTaHa
JUTS CTYACHTOB T0 HampaBieHuto moarotoBk 06.04.01 Buomorus, Mmarucrepckast mporpaMma « 9KOJIOTHS.

2. [lepevyeHs KOMNETEHIHIT ¢ YKa3aHHEM ITANOB X (hOPpMUPOBAHHS B NMpoIlecce 0CBOEHUsI 00pa3oBaTeIbHOI
NMPOrpaMmbl

Crnoco0eH MCToIIb30BaTh B MPO(ECCHOHAIBLHOMN AEsATEIbHOCTH OCHOBHBIE 3aKOHBI (DU3UKH, XMMUH, HAYK O 3eMie U
Ouonoruu, TPUMEHSATH METOABl MaTeMaTHYeCKOT0 aHaluM3a W MOJCIUPOBaHMS, TEOPETHYECKUX U
9KCIIEPUMEHTANBHBIX HCCIEIOBaHUN, NPUOOpEeTaTh HOBBIE MaTeMaTHUECKHE U eCTeCTBEHHOHAy4YHbIE 3HaHUS,
HCIIONB3YsT COBpEMEHHbIe 06pa3oBaTenbHble U HH(popMannoHusie TexHomoruu (OITK-6).

Kon Jrtansl GOPMUPOBAHUS KOMIIETEeHIIUH

MU B NpPoIL BOCHHS BaTEJIbLHOM NPOrpaMMbI
0 e omecce 0cBoe 00pa3oBaTebLHO orpa
MO

KOMIIe- HavaabHblii 3TAN OCHOBHOM >Tan 3aKII0YUTEIbHBINH dTAN
TEeHIUH

OIIK-6 B51.0.03 Matematmaeckoe | 52.0.03.01(0I1) Ilpemxmumnomuas | 53.0.01 IToxroroska
CnocobeH | MonenpoBaHHe NpaKTHKa, B TOM YHCJIE HAy4HO- | MPOLEAype 3allUThl U 3allUTa
TBOPUYECKH | OMOJOTHYECKUX MPOIECCOB uccienoBaTeIbckas paborta BBIITYCKHOM
npumensaTs | 51.0.07 KommnsrotepHas KBaIM(UKALUOHHOH pabOTHI
u obpaboTka 6MOIOTHYECKOTO
Moudum | marepuaia u aHau3
poBathb HOIYJIIIUH
COBPEMEHH
BIC
KOMIIBIOTE
pHBIC
TEXHOJIOTU
I/Iﬁ
paborath ¢
npodeccro
HaJIbHBIMU
6azamu
JIaHHBIX,
pogeccro
HaJBHO
opopmIAT
b H
npencTaBi
AT
pe3ynbTar
bl HOBBIX
paspaboto
K;

3. BaHK OLleHOYHBIX CPEICTB

Jnist onleHKH 3HAHWH, YMEHHWH, HAaBBIKOB M OIBITA JEATEIBHOCTH, XapaKTepHU3YIOIIMX dTarbl (POPMUPOBAHUS
KOMIIETEHIIMH B INPOIIECCEe OCBOCHUS IUCLHIUIMHBI «MaTreMaTHdecKoe MOJICIIMPOBAHNE OMOJIOTMYECKUX IIPOLIECCOBY»
UCIIOJIB3YIOTCS CHEYIOLUE OLICHOUHBIE CPE/ICTBA!

Ne Kon HaumeHnoBaHue
n/ dhopmupyemoii OLICHOYHOI'0 Kpartkasi xapakTepucTHKa OLIEHOYHOI0 CPeICTBA
i KOMIIETEHIIUH cpeacTBa
OIIK-6 [IpoBoanTcs B Buze Oecensl ¢ 00YYAIOIIMMCSl M PACCUUTAHO
1 Cobecenosanne Ha BBIICHEHWE CTEIIEHH YCBOCHUS 3HAHWH MO M3y4aeMbIM B
HaHHBIﬁ MOMCECHT TEMaM IHCIUITIJINHEI.
OIIK-6 OrneHOYHOE CpPEJCTBO TpPEAHA3HAYEHO MJISl 3aKperuieHUs H
2 Pedepar TIOBEPKH TEOPETHUECKUX U MPAKTUUECKUX 3HAHUU 10 TeMam
«buometpust», «Craructiaeckas 00paboTKa JaHHBIX.
3 OIIK-6 Kontposb IlpoBoguTcss B BHIEe JOKJIaJa C Tpe3eHTalued u
CaMOCTOSATENPHOM | KOHTPOJIPHOTO ONpOCa M TPEIHA3HA4YEeH Ui KOHTPOJI




paGOTLI CaMOCTOATCIIBHOI'O H3y4YCHU OTACIBbHBIX BOIIPOCOB
TCOPECTUICCKOro MaTrcpuaa.

CobecenoBanue
1151 IPOBEJIEHUsI BXOTHOT'0 KOHTPOJIS 3HAHU I
o AucuUIuInHe «MaTeMaTHIeckoe MOISTMPOBAHNE OHOIOTHIECKUX MPOIECCOBY

Texkymiuii KOHTPOJb B (opme coleceroBaHusi NpEIHA3HAUYEH Ul BBIACHEHUS CTENEHH YCBOCHMS 3HAaHUUN
NpesHa3HaYeHHOT0 AJIsl OINpEJETCHUs] YpPOBHS HOATOTOBKM OOYyYaloUIerocsi, ONpenesieHHs 3HAaHUH, YMEHHH H
HaBBIKOB, KOTOpPBIE ObIIIM IPHOOPETEHBI Ha MTPEABIIYIIEM BBICILIEM YPOBHE 00pa30BaHMS.

Pe3ysbTaThl BXOAHOIO KOHTPOJsi B (opme cobecenoBaHMsl OICHHUBAIOTCS IOCPEACTBOM HHTErpanbHOU
(11eIoCTHOM) TPEXYPOBHEBOMH IIKAJIBI.

IIIxana ornieHUBaHUS:

IIxana oueHUBaHUS Iloka3aTenn oueHUBAHUS

- 06y‘IaIOHH/If/IICH JACMOHCTPUPYCT IMOJHOC HE3HAHUC HpeI[MeTHOfI TCPMHUHOJIOTUH,
0a30BBIX HOH?[TPIﬁ; O6y‘13IOH.IPII>iCH HE OTBCYACT, WM OTBCYACT HCIPABWIBHO HaA
JAOIOJIHUTCIIbHBIC BOIIPOCHI.

Huzkuit

- oOydarormmiics JIEMOHCTPUPYET YaCcTUIHOC BJIaJCHHE IpeIMETHOMI
TepMUHOJOTHEH 0a30BBIMH TMOHATHAMHE, OOydJaromuiics 4€TKO W 0OOCHOBAaHHO

bazoBbwrit OTBEYAET Ha JOIIOJHUTEIBHBIE BOIIPOCHI;

- JIONMyCKAlOTCS HE3HAYWTEJIbHbIE HETOYHOCTH M OUIMOKHM B OTBETaxX, KOTOpHIE
YCTPAHSIOTCS B MPOIECCe COOSCEeIOBAHUS.

- oOyuaromuiicss JEeMOHCTPUPYET BIAJCHHE MPEIMETHOW TEPMHUHOJIOTHEH,
[IponBunyTHII 0a30BBEIMH OHSATHIMU;
- oOydarommiicst 9€TKO 1 000CHOBAaHHO OTBEYAET Ha JOTOJIHHUTEIHHBIC BOIIPOCHL.

B pesynpraTe NpOBENCHHOIO TECTUPOBAHUS OIpPEAEISIETCS HAa4YalbHBIH ypoBeHb oOydatomerocs «Hwuzkmity,
«bazoBblit» nim «IpoaBUHYTHINY, BIMAIOMNN HAa YPOBEHb CIOXKHOCTH MPU W3YYCHHUH OTACIBHBIX TEM H Pa3JeiioB
JUCHIUTUINHBL.

Tunosoe 3aganue st codecenoanusi (10 Bapuanros) (OIK-6.1., 6.2, 6.3)
1. Yro Ttakoe cpenHee apupmernieckoe?
2. Kakue MeTopl OLIEHKH BUIOBOTO pasHOOOpa3usi BbI 3HaeTe?

MeTtoauveckue MarTrepuaJjbl, onpeaejasaiomue nmpoueaypy oucHuBaHust

[Ipouenypa oleHMBaHMS 3HAHWH, YMEHUI ¥ HABBIKOB IPH IPOBEICHUN BXOIHOTO KOHTPOJISI 3HAHWI IMPOBOJUTCS
myTeM cobeceoBaHMs 0Oydaromuxcsi. CpoKH MpOBEJSHUS BXOAHOTO KOHTPOJISL: 1-2 Henens cemecTpa.

e Tpolenypa OLECHHUBAHMS NMPOBOAMTCS B ayJUTOPHU aKaAEMHH BO BPEMsS INPOBEICHUS NMPAKTHUECKHX
3aHATHH. OOy4aronMics MoTydaeT TEOPETHIECKUE 3a1aHHs.
e  Ha BBINIOJHEHHE Bcell paboThl oTBOAMTCS He Oostee 30 MuH.
®  OIICHKAa BXOJHOTO KOHTPOJIS NMPOBOAMTCS IOCPEICTBOM MHTETPAIBHON (IIEIOCTHOH) TPEeXypOBHEBOM
HIKAJIbI.
B PEIYIbTATE MPOBEACHHOI'O0 TCCTUPOBAHUA ITPU MMOMOMIINW MIKAJIBI OLICHUBAHUSA OIPCACIIACTCA HaYaJbHBIN YPOBEHb
oOyuaromerocst « Huskmiiy, «ba3zoBbiii» nin «IIpoABUHYTHIN», BIMSIONNI HA YPOBEHb CJIOXKHOCTH MPH U3yUCHUN
OTIIETBHBIX TeM (pa3/ieoB) AUCIUTIIINHEI.

Pedepar
0 MCUUILTHHE «MaTeMaTnieckoe MoJIeIMPOBaHNE OHOJIOTMYECKUX MPOLIECCOBY

IIponykr camocTosATenpHOH pabOTHl OOYYAIOIIEerocs, MPEACTABISIONINN CcO00 KpaTKoe H3II0KEHHE B
MUCBMEHHOM BHJC TIOJNYYCHHBIX pE3YJIbTaTOB TEOPETHYCCKOTO aHalu3a OIpeNeieHHOW Hay4yHOH (y4eOHO-
HCCIIEIOBATEIbCKON) TEMBI, TIE aBTOP PACKPHIBAECT CYTh HCCICAYEeMOW MPOOIEMBI, IPUBOIUT PA3INIHBIC TOUYKU
3pCHUA, a TAKKEC CO6CTB€HHBI€ B3TJISI b1 HA HEC.

Pe3ysbTaThl TeKylIero KOHTpoJas B ¢Gopme pedepaTra OICHHUBAIOTCS IMOCPEACTBOM HHTErPaIbHOMN
(11eTOCTHOM) IBYXYPOBHEBOH IIIKAJIBI.

| Ixaua | Iloka3aTenu oueHUBAHUS




OIlCHUBAHUSA

Tema pedepara packpblTa IIOJHOCTBIO, MaTE€pHal M3JIOKEH JIOTHYHO, IOCIEA0BATEIbHO;
popaboTaH JOCTATOYHBIA 00BEM JIMTEpAaTYpHOTO Marepuaia; pabora odopMiIeHa aKKypaTHO, B

3a4yTeHo
COOTBETCTBHH C TpeOoBaHHAMH. JIOMycTHMBI HeOOJIBIIME HETOYHOCTH, KOTOPBIC YCTPAaHATCH
MIOCJIe YCTHOTO cO0EeCceOBAHMS IO TeMe PabOTHI.
Tema pedepara He PacKpBITA, BBIABICHBI CephE3HBIE MPOOETBI B 3HAHUAX, HEOHMMAaHHE OCHOB
He 3aureno mpeaMeTa, ObUTM HOMYIICHB PUHIHMHANBHBE ommOkn. Pabota odopmiieHa HeakkypaTHO, 0e3

cobumoieHns TpeOOBaHNH, TPOAHATN3UPOBAHO HEOCTATOUHO JIMTEPATYPHBIX HCTOUYHHKOB.

Tembl pedeparoB no gucuuiuinHe «Maremarnyeckoe MoJaeIMpPoBaHue OHOJIOTHYECKUX POLIECCOBY

Merton MakcuManbHoro npasaononoous (ML). Mertox Hanmenbiinx kBajapartos (LS).
IIpoBepka HyJIEBOU TUIIOTE3BL.

AHanu3 paciierieHus.

Henunelinas perpeccus.

Monens GeHOTHIIA.

JlycriepcnOHHBIH aHAaN3: BEIOOP MOJCITH

BLUP-omenxka, ee TO4HOCTH

Hcnone3zosanme Animal Model B ncciie foBaHASAX )KUBOTHBIX.

ONoaRWNE

MeTtoauveckue MarTepuaJbl, ONpeaeJasaiomue nmpoueaypy oucHuBaHust

[Mpouenypa oLeHMBaHMS 3HAHWI, YMEHUH M HAaBBIKOB INPH IPOBEICHHMU TEKylIeH aTTecTamuu B (opme

pedepara onpenenseTcs clieTyIOMMMU METOANYECKIMHU YKa3aHUSIMHU:

pu  TOATOTOBKE pedepara oOydalOIIMMCsS I[OMUMO OOpalleHHss K JIGKUMOHHOMY Marepuaity
PEKOMEHAyeTCs BOCIMOJIB30BaThCA  JONOJHUTENBHBIMU JIMTEPAaTYpHBIMM HUCTOYHMKAMH, a TaKxke
3JIEKTPOHHBIMH PECYpCaMu.

pabora Han pedepaToM MNPOBOAWTCS B ayAMTOPHAX, OTBEACHHBIX IUII CaMOCTOSATENHHOW pabOoTHI
00ydJaromuxcs, 1100 B JOMALTHAX yCIOBHAX.

OIIEHKAa BBINOJIHEHMS W 3alUTBl pedepara IMPOBOAWUTCS IIOCPEICTBOM HHTETPAIBHON (LIEIIOCTHOM)
JIBYXYPOBHEBOH HIKAJIBI.

CPOKH CIIaud ¥ 3aluThHl pedepata: 12-13 Hememns cemectpa.

KoHTpoJsib caMocTOSITeIbHOI padoTh
10 JuCIUILTHHe «MaTeMaTHIeckoe MOJICTHPOBAaHIE OHOIOTHYESCKHX MPOIIECCOBY

Texymuii KOHTPOJIb CaMOCTOSITENILHON pPabOThl MPOBOJUTCS B BHJE JOKJIaJa C Tpe3eHTalued u

KOHTPOJIBHOT'O OIIpOoCa U NPCAHA3HAYCH IS CaAMOCTOATCIIBHOTO U3YUYCHUSA OTACIBHBIX BOIIPOCOB TCOPECTHUCCKOTO
MaTtepuaja.

Pe3yabTaThl TeKkymero KOHTpPOasi B (opme caMOCTOSTENbHONW padOTHI OIEHMBAIOTCS IIOCPEICTBOM

JIBYXYPOBHEBOH LIKaJIBI:

MIxaja oneHNBaHUA

Iloxa3zaTen oneHMBAHUS

O6y‘IaIOH.[I/II\/'IC$[ HU3y4YUJI MNPCAJIOKCHHBIC TEMbI, OTBCTHUJI Ha BOIIPOCHI, IPEACTABUII

3aureHo o
MIPAaBHIHHO 0(OPMIICHHBIE JTOKJIAJ U TIPE3SHTALNIO TI0 BEIOPaHHOH TeMe.

OOyy4aromuiicss HEIOCTaTOYHO W3YYWJI TPEIUIOKCHHBIE TEMBI, HE OTBETHJ Ha
He 3aureno BOIPOCHI, HE NPEICTABWI IPAaBWILHO O(GOpPMIICHHBIE MOKJIAA W IPE3EHTAIHIO 10
BEIOPAHHON TEMe.

ocourwdE

~

le/IMele:.lﬁ NnepeveHb TeM Ui CaMoOCTOSITEIbHOM paﬁOTLl MaruCTpaHToB:

[TonATHE O CTATUCTUYECKHX U AUHAMHYECKUX COBOKYITHOCTSAX

Br160pouHEIif METOT ICCIEIOBAHNS, JOCTONHCTBA M HEJOCTATKH

CrarucTHYeCcKHe KOMIUIEKCH (TIOHSTHE)

[lepBuyHas rpynImupoBKa JaHHBIX

IonsATue o BapualMOHHOM psiZie, BAPHAHTE U €€ yAEIbHOM BECE B BAPHALIUOHHOM Py

IIpaBuna mocTpoeHHs] BapHALMOHHBIX PAAOB: Y4YE€T OTHAENBHBIX BapUaHT, pPa3HOCKA BapUaHT HO PNy,
CI0CcO0 IPOBEPKH Y4€Ta BCEX BapHaHT

Cnocob6 rpaduieckoro n300pakeHus! BAPUALIMOHHBIX PSAJIOB: KpUBas pacipeielieHNs IPU3HAKA, OJIUTOH.
[MokazaTenu monoxeHus (LEHTPAILHONW TEHICHIMH) MapaMeTpUUYEecKne: NpocTas M B3BELICHHAs CpelHHe
apudMeTHIeCKre, CpefHss KBaJpaTH4ecKas, CpemHAs KyOuwdeckas, CpelHss TeoMeTpudecKas, CpemHss
TrapMOHHYECKAsl; ¥ HeMapaMeTpudeckue: Moaa, MeguaHa




[TpaBwita cioxeHus BBIOOPOYHBIX CpeqHuX (X1+x2+...+Xn=x)

10.  CseoiicTBa cpeaHei apuhMETHICCKON

11.  CocraBneHne 6€3MHTEPBATHHOTO 1 HHTEPBAILHOTO BaPHUAIIOHHBIX PSIOB
12. T'padudeckoe n300pa’keHNE MONYYCHHOTO BAPHAIIMOHHOTO psina (KpHBas W THCTOTpaMMa pacIpeIeiIeHuUs
MIPHU3HAKA).
MeToanyeckne MaTepHuasIbl, ONpeaesIioNNe MPoueaypa oeHHBAHUS
[Ipouenypa OIEHUBAHUS CAaMOCTOSITENILHOM pa0OTHl ONpenensercss CIEeIyIOMUMH  METOIUYECKUMHU
YKa3aHUSIMH:

caMoCTOATeNbHAs pPabOThl MPOBOJAMTCS B ayJUTOPHAX, OTBEACHHBIX JJIsI CaMOCTOSTENBHOH paboThI
o0yyaromuxcs, 1100 B JOMAIIHUX YCIOBHSX.

BBINOJIHEHUE JAOKJIaJa WU TPE3EeHTAlUU OCYIIECTBIAETCS B COOTBETCTBHH C BAapHaHTOM, HOMEpP KOTOPOTro
OTIpEEIETCS IO CIUCKY 00YYaroNINXCsl B TPYIIIE;

JOKJaJ] ¥ TIPE3CHTALMS IPUHUMAETCS B SJICKTPOHHOM BHJIE.
JOKJIaJ] 3aCITyIINBAETCS Ha CEMUHAPCKOM 3aHITUHI
OCYIIECTBIISIETCS TIPOBEPKA CaMOCTOSTENILHOIM padOThI, YKa3bIBAIOTCSA 3aMedaHus, TpeOyromue nopabotku. B
JKypHaJIe TIPENOoAaBaTeNb AEIaeT COOTBETCTBYOIIHE 3aIIHCH.



[Ipunoxenue 3

OIMMCAHUE MATEPHUAJIbHO-TEXHUYECKO BA3bI [10 TUCLIMIUIMHE
MaTemaTH4ecKoe MOACIMPOBAHNE OHOJOTHYECKHX MPOLECCOB

HaumenoBanue CIICIIMAJIBHBIX

OCHaH_[eHHOCTI) CIICIHAJIBHBIX ITOMCII] SHUM

TIOMEIeHU I

YyeOHas ayJIUTOPHUS g | b 317
3aHSTHI CEMUHAPCKOTO THIIA Jocka, pabouee MECTO MpenoaaBaTess, KOMIUIEKT CTOJIOB U CTYJIbEB LI 00yUaroIIuxcs,
Vuebnas  aymuropus i | 9 KoMnbroTepoB, KOMIUIEKT I1akaToB 1o AucHUIUInHe «HadepraTenbHas reoMeTpusy».
rpymnoBsIX ¥ uHauBUAyansHeix | Crmcok ITO: Windows, Microsoft Office, Komnac-3D, Kaspersky Antivirus 1 cBo00IHO
KOHCYIbTAIUit pacrpocTtpaHseMoe IPOrpaMMHOe 00eCTIeueHUe
VYueOnast ~ aymutopust s
KypPCOBOTO MPOSKTHPOBAHHS
(BBITIOJTHEHUSI KYPCOBBIX paloT)
VYueOnast ~ aymuropust s
TEKYILEro KOHTPOJIS U
MPOMEXYTOYHON aTTeCTalluH
YyebHas AyJIUTOPHUS it | B 423
MaJIOMOOMIBHBIX rpynn | KomnbroTepHblii kiace
HaCeNICHUsI JHocka, pabouee MECTO MpeEnoaaBaTess, KOMIUIEKT CTOJIOB U CTYJIbEB I 00yJatoIIuXcs,
VueGHas ayauTOpHs ISt 12 KOMITBIOTEPOB, KOMILIEKT MYJIbTUMEIUHHOTO 000PYIOBAHHUS C IKPAHOM.
MIPOBENCHUS 3aHATHI Cmucok I10: Windows, Microsoft Office, Kaspersky Antivirus, MAC Cemdkc —
JICKIIMOHHOTO THTIA [InemenHo#t yuer B  Xo3sficTBaX, MHTEpaKkTHBHAS aBTONIKONA H  CBOOOTHO
VyebHas  ayauTopus i | PAcIpocTpaHseMoe IporpaMMHOE 00ecTiedeHue.
3aHSTHI CEMUHAPCKOTO THIIA
VYueOnast ~ aymutopust s
TPYIIOBBIX ¥ WHIWBUIYATBHBIX
KOHCYJIbTaIui
VYueOnast ~ aymutopust s
KYpPCOBOTO MPOEKTHPOBAHHS
(BBITIOJTHEHUSI KYPCOBBIX paloT)
VYueOnast ~ aymuropust s
TEKYILEro KOHTPOJIS U
MPOMEXYTOYHOW aTTeCTaluH
[Tomerenue s | b-202
CaMOCTOATENILHOU PabOTHI bubauoreka

YuranbHbIH 341

PaGouee  Mecro  aAMHHHCTPATOpa,  KOMIBbIOTEpHas  MeOenb,  KOMIBIOTEp

aZMUHKCTpaTopa, 11 mepcoHa bHBIX KOMITBIOTEPOB, 3 MPUHTEPA, BUACOYBEIHUNTEND.
Cmucok TIO: Windows, Microsoft Office, Kaspersky Antivirus u cBOOOIHO
pacrpocTpaHseMoe IPOrpaMMHOe 00ECIICUCHHE.

C BO3MOXHOCTBHIO TOAKIIOUEHHsT K ceTH «VIHTepHeT» M o0ecredeHHEeM JOCTyla B
SIIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BATEIBHYIO CPETy OpPTaHU3AIINH.




[lepeuenn

ITpunoxenne 4

TMEPUOANIECKUX I/IB,HaHI/If/'I, PEKOMEHAYEMBIX IO AUCITUIIIINHE
«MaremaTHdeckoe MOJCINPOBAHUE OHOJIOTHYECKUX TIpOIECCOBY

HanmenoBanue

Hanuuue poctyna

CoBpeMeHHbIe HAYyYHbIe HCCJIeIOBAHUS: TEOPHs],
MeTOI0JIOTHSI, MPAKTHKA [DJIeKTPOHHBIN pecypc]: )KypH. /
OMCKUl 5KOHOMHUECKUIT HHCTUTYT

OBC «Jlanp» Pesxxnm moctyma:
https://e.lanbook.com/journal/2326#journal_name

BeTepunapusi :exxeMec. Hay4.-IIPOU3B. XXypH. / yupeauTenu : M-
BO cenl. x03-Ba P®, AHO pexn. xypH. "Berepunapus" ; [r. pen.
T. B. Cromnsp].

https://elibrary.ru/contents.asp?titleid=10616

Bompochl CTaTHCTHKHY : HAay4.-UHPOPM. XKYPH. / yIpEeIUTETH
Ddenep. cmyxba roc. ctatucTukd ; [rn. pen. b. T. Paoymikus].

https://elibrary.ru/contents.asp?titleid=8597

Arpoxumus / xXypH. usgaercs noja pyk. OTa-Hus OUOI. HayK
PAH ;

https://elibrary.ru/contents.asp?titleid=7657

Hoxmansl Poccniickoii akageMuu CeJIbCKOX03AHCTBEHHbIX
HAYK : Hay4.-TeopeT. KypH. / [pen. coset: H. C. Mapkoga (111

pen.) u ap.].

https://elibrary.ru/title_about.asp?id=7782

300TexXHHsA :e)KEeMeC. TEOPET. U HAYY.-TIPAKT. )KypH. / yIpeIauTelb
M-Bo cen. xo3-Ba P®, Pen. xxypH. "3ootexnus" ; [peakon.: A. T.
Meicuk (T1. pex.) u ap.].

https://elibrary.ru/title_about.asp?id=7631

H3BecTust TuMHPsA3eBCKOM CeJIbCKOX0351CTBEHHOM
akagemun = [zvestiaofTimiryazevagricultural Academy : Hayd.-
TeopeT. KypH. / [peaxoin.: B. . Hewaes (ru1. pen.) u ap.].

https://elibrary.ru/title_about_new.asp?id=7834

CHOMpPCKUil BECTHUK CeJIbCKOXO03ACTBEHHO HAYKH : HAyY.
KypH. / yapeautens Cub. ota-uue Poc. akaj. c.-X. HayK ;
[peaxon.: A. C. londenko (TJ1. pen.) u ap.].

https://elibrary.ru/title_about_new.asp?id=9104

CesibckoXx03s1ficTBeHHAsl OMOJIOTHS © HAay4.-TEOPET. KYpPH. /
yupeautens Poc. akaj. c.-X. HayK ; [penkon.: B. . ®ucunun

(mpen.) u ap.].

https://elibrary.ru/title_about_new.asp?id=9092

Poccuiickas celbcKoX03s1iicTBEHHAsI HAYKA : HAY4.-TEOPET.
KypH. / yupeautens Poc. akan. Hayk ; [ra. pea. H. C. Mapkoga].

https://elibrary.ru/title_about_new.asp?id=59637

O¢unmanpHbIC  W3MAHWS, CHPAaBOYHO-OMONMorpaduieckne U3AaHUSA, TpodeccHoHANbHBIE 0a3bl  JTaHHBIX,
MH()OPMAMOHHO-CIIPAaBOYHBIE M TIOMCKOBBIC CHCTEMbl M HHbIE WH(OpMAaIMOHHBIE PECYpChl NPEACTABICHBI B
npwioxkeHnn 10a ocHOBHOW TpogeccnoHanbHOW 00pa30BaTENbHOM MPOrpaMMbI 0 HAIIPABIEHHIO MOATOTOBKH
06.04.01 buonorus, HanPaBIeHHOCTH (TIPOQUIB) MPOrpaMMBI MATHCTPATYPHI "DKOJIOTHA".
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