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¢baxynbrera, mpotokoi Ne 10 ot 20 anpens 2016r.
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1. LIEJTA Y 3AJIAYN JTUCHTUTUTNHBI

Leab0 OCBOEHMSI IUCHMILUIMHBI. OOy4Y€HUE CTYJEHTOB HCIIOJIb30BAHUIO
COBPEMEHHBIX MaTEMaTUYECKUX METOJOB M MATEMaTUYECKUX MOJEIEH IIpH
OPOBEJCHUM  HAy4YHBIX  HCCIEIOBaHWM, IUIAHUPOBAaHUM U  OOOCHOBaHUU
YIPABJICHYECKUX PELICHUI B arPOHOMHUH.

OcBoeHKE NUCIUIIMHBI HAIIPABJIEHO HA IPUOOPETEHNE TEOPETUYECKUX 3HAHUIM
Y IPAKTUYECKUX HABBIKOB MaTEMAaTUYECKOTO MOJEIIMPOBAHUS B arPOHOMUH.

3agauM IMCUMINVIMHBL:

1. BpipaOoTKa CUCTEMHOTO MOJX0/1a K PEHICHUIO SKOJIOTHYECKUX MPOOIIEM;

2. OpueHTUpOBaHHE B  COBPEMEHHBIX  METOJaX  MaTeMaTHUYECKOTO
MO/IEJIMPOBAHUS;

3. BripaboTka HaBbIKa UCTIOJIH30BAHUS MATEMAaTHIECKOTO MOACIUPOBAHHUS.

2.MECTO IMCHUIUINHBI B CTPYKTYPE OIIOII BO

JucuunnuHa «MoJenMpoBaHUEe arpOHOMHUYECKUX M arpodKOJOTHYECKHX
CUCTEM» BXOJHUT B BAPUATUBHYIO YaCTh JTUCIMILUIMH 110 BBIOOPY OJ0oKa 1.

JIns u3ydeHus TUCIUIUIMHBI HE0OXO0 UMbl KOMITETEHITUH, C(DOPMUPOBAHHBIC Y
oOy4Jarommxcs B pe3yJsibTare 00y4eHus: B CpelHel 00111e00pa30BaTeIbHON IKOJIE
U B pe3yJIbTaTe OCBOCHUS NUCIUIUIMH MaTeMaTH4eCKOro U €CTECTBEHHOHAYYHOIO
nukna: «Marematukay, «MHpopmaTukay, «MaTemMatnueckas CTaTHUCTHKA» U
JUCHUIUIMH TPO(EeCCUOHAIBHOTO 1HKIa «OCHOBBI HAay4YHBIX HCCIEIOBAHUM B
arpOHOMUM.

Conepxanue yuyeOHOM mucturuinHbl «MHDopmaTuzaus U MoOACIMPOBAHUE)
obecrieunBaeT CHUCTEMHYIO YBS3KY MPO(ECCHOHANBHBIX 3HAHUW B IIPEAMETHOMN
00J1acTH arpOHOMUU C KOHEYHOM IIEJIbI0 arpoOu3Heca, CTUMYIHPYS CTYACHTOB K
AKTUBHOMY u 1IeJICHAIIPABJICHHOMY HCIIOJIb30BAHUIO JIOCTHKECHUH
arpOHOMHYECKON HAayKH B MHTEpEcax IMOiep>KaHus M MOBBIICHUS 2((PEKTUBHOTO
IJIOAOPOJIUS  TI0YB, PAIlMOHAJIBHOTO MCIOJIB30BAHMUS IMOCEBHBIX ILUIOLIAJIEH,
yn0OpeHU, CPeJICTB 3aIUThl PACTCHUH, U T.I.

B pe3ynbrare u3ydeHus IUCHUILUIMHBI CTYJEHT JOJIKEH:

3namo.
— TEOPETHUYECKHUE OCHOBBI CHCTEMHOTO aHaJIN3a;
— OCHOBHBIE MOJICJIM MATEMATUUYECKOTO MOJICITUPOBAHUS,
— COBPEMEHHOE COCTOSIHHE CUCTEMHBIX MCCJIeI0BaHUM;
— HOBBIE MHOAXOIBI K 3€MJICNOJb30BAHUI0O HAa OCHOBE MATEMaTHYCCKOTI'O
MOJICTUPOBAHUSI.
Ymemon:
— TPUMEHATH NOJYYEHHBIE 3HAHUS IIPU PEIICHUN arpOHOMUYECKUX 33]1a4;
— OIICHMBATh aJICKBaTHOCTh MaTEeMaTHYECKUX MOJelell B peaabHOH
00CTaHOBKE;
— TPOBECTU CTOXACTUYECKOE, TUHAMUYECKOE MOACIUPOBAHUE;
— HCIIOJIb30BaTh OaJaHCOBBIE M ONITUMHU3AI[MOHHBIE MOJIEIIH;



— OIKACHIBATH PE3YNIHTATHl MATEMATUUECKOTO MOJCITUPOBAHUS.
Bnaoems:
— METOJaMH MaTeMaTHYeCKOro aHaJlnu3a,
— pab6ortsl ¢ Excel, «<STATISTIKA» u apyrue npuKiIagHbie IPOrpaMMEI.

3. TPEBOBAHU K PE3YJIBTATAM OCBOEHU I
N COAEPXXAHUWSA TCHUITJIMHBI

[Tporiecc m3yyeHws MUCIUIUIMHBI HAMpaBieH Ha (POPMHUPOBAHUE CIICITYIOIINX
KOMIICTCHIIUH:

CnocoOHOCTh HUCIHOIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JUCITUIUIMH B TPO(ECCHOHATBLHOW  JIEATETLHOCTH, MPUMEHATh  METOIbI
MaTeMaTHIECKOTO aHanmM3a W MOJCITUPOBAHHSA,  TEOPETHYECKOTO M
SKCIIepUMeHTaIbHOTro uccienoBanus (OITK-2);

B Tabnuiie 2 npuBOAUTCS NIEPEUYECHb PE3YJIHTATOB O0YUEeHHUS, (DOPMUPYEMBIX
JUCLHUIUIMHOM, C YKa3aHUEM YPOBHS MX OCBOCHUS U KOMIIETEHIIMM B COOTBETCTBUU
¢ ®1'0C BO.

Tabmnuma 2
CBezieHHs O KOMIIETEHIIMSIX U Pe3yJibTaTax o0y4eHus, (pOpMUPYEMBIX JaHHOU
JUCHHUIIIINHON
COIle]TDKaHI/Ig Klf);),ﬁlfel_ [Tepeuens pe3yabTaToB 00ydeHUs, (HOPMHUPYEMBIX
KOMIICTCHIINH, TeHIMI B JIMCTIATUTAHON
(hopMHUpyEeMBIX co-
qgggggﬁ?ﬁ;ﬁggﬁ orBercrBuu | 110 3aBEpIICHUH U3yYEHHS NaHHOW JUCIUILINHBI BBITYCKHUK
o c dIrocC JIOJDKECH
FHCTIHTIIHOM BO 3HaTh YMETh BIIA/ICTh
CnocoOHoOCTb OCHOBHBI€ pa3/IeJibl [AHAJTU3UPOBATh U |HAaBBIKAMU
UCIIOJIb30BAaTh U HampaBIeHUS OILICHUBATH nyOIMYHOM pedn,
OCHOBHBIE 3aKOHBI ¢dunocodun, COLIMAJIBHYIO apryMeHTaluu,
€CTECTBEHHOHAYYHBIX METOJIbI ¥ IPUEMBI |MH(OPMAIIHIO; BEJICHUS IUCKYCCUU
JTUCIIUTIIINH B ¢dunocodckoro MJIAHUPOBATh U Y TIOJIEMUKH,
npodeccuoHanbHOM aHanuza npobeM; |(OCYIIECTBIAITh MPaKTUYECKOTO
JNESITEIbHOCTH, OIIK-2 |ocHOBHEBIE CBOIO aHanu3a JIOTUKU
MPUMEHSITh METOJIbI 3aKOHOMEPHOCTH  |I€ATEIbHOCTb C Pa3IMYHOTO pojia
MaTeMaTU4eCKOTro HUCTOPUYECKOTO y4eTOM pacCcyXJIeHHUI,
aHajau3a u mporecca PE3YIBTATOB 3TOTO |HABBIKAMH
MOJICTUPOBAHUS, aHanm3a KPUTUYECKOTO
TEOPETHYECKOTO 1 BOCTIPUATHUS
AKCIIEPUMEHTAIBHOTO nHopManun
MCCJIEI0BAHMS




4. PACITIPEAEJIEHUE TPY JOEMKOCTU IMCHUITJIMHBI

10 BUJIAM 3AHIATUA

OO6m1ast TPyI0€MKOCTh AUCIUIIIIMHBI COCTaBJIsAeT 2 3a4€THBIX €UHUIIL, /2 Jaca.

Ta0muna 3

Pacnpenenenue Tpy10eMKOCTH TUCIMITIIMHEI 110 BHJIaM 3aHITHH,
peasin3yemMoii 1o yueOHOMY TUTaHy 4acoB U hopMaM o0ydeHus

Ounoe
Bun 3anaruit
10 CEMECTpaM
Bcero

6
1. AyauTopHbIe 3aHATHSI, YACOB, BCETO, 42 42
B ToM uucie: 1.1. Jlekuuu 16 16
1 1.2. JlTabopaTopHbie pabOThI 26 26
1.3. [IpakTuyeckue (ceMUHAPCKUE) 3aHITUS 0 0
2. CamocTosTenpHas padoTa, 9acoB, BCETO 30 30
B TOM YHCJIE:
2.1. Kypcosoii mpoexkr (KII), kypcoBas pabota (KP) - -
2.2. PacuetHo-Tpaduueckoe 3aganue (PI'P) - -
2.3. Pedepar - -
2.3. [lpyeue 6uowr camocmosmenvrou pabomsi IIOATOTOBKA K JIEKLIUAM,
nabopaTOpHBIM paboTaM, TECTUPOBAHUIO, BHITIOJIHEHHUIO 30 30
KOHTPOJIbHBIX paboT
Uroro wacos (ctp. 1+ c1p.2) 72 72
dopma NpOMEKYTOYHOU aTTECTALUN 3auer 3auer
OO61mas TpyA0eMKOCTh, 3a4E€THBIX EIHNHHII 2 2

5. TEMATUYECKUU ITJIAH U3YUYEHMS JIUCLIMITJIMHBI
TemMarnueckuil 1IaH M3y4eHUs JUCLUIUIMHBI IPEACTABIIIETCS IO BUAAM

yueOHOI paboThI:
- JICKITUH,
- 1abopaTOpHBIC 3aHATHUSA,
- IPAKTUYCCKHE 3aHSITHS,
- TEKyIIasi CaMOTIOJITOTOBKA,
- KOJUIOKBHYMBI,
- BBITIOJTHEHNE KOHTPOJIBHON pabOTHI,
- TECTUPOBAHHUE.

TeMbl TUCHUTIIMHBI TIPECTaBIICHbI B TabuIIe 4.




TemaTuyeckuii 11aH U3YYCHHS TUCIUILTAHEI 10 y9eOHOMY TIaHy

Taomuma 4
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TeOpeTquCKHe U METOIUYECKUE OCHOBBI [onaTne o MOAENMPOBAHNH U KIaccUPUKAIHI Moeneil. CBOUCTBA U IIeTH 2 12 2 T, KJI

MO/ICIIUPOBAHHS MOJENUpPOBaHus. MatepuaibHOE U UEATBHOE MOJECIUPOBAHUE.

Bgenenue B MaTeMaTuyeckoe HUcropus monennposanus. lllnpokoe TonkoBaHue MOHATHS MoAenu. Moaenuposanue |2 |2 2 T, AKP,

MOJCINPOBAHUEC Kak HGOT'BeMJ'Ier:II/I 3Tall BCSIKOM LICJICHAIPABICHHOU JCATCIBHOCTH. YcenoBus JIP
peanuszanuu cBOMCTB MoJienu. COOTBETCTBHE MEXAY MOJEIBIO U
JNENCTBUTENBHOCTHIO. [Ipoliecc MaTeMaTHUECKOTO MOJIEIUPOBAHMSI.

MOI[eJII/IpOBaHI/Ie B arpOHOMUU Hudopmanmonnoe obecrieueHne B arpOHOMHH. Bupl ¥ MCTOYHHKH HHpopmaiuu. (4 |2 2 T, AKP,
TpeboBanus mpenbsiBiasieMbie K nHpopManuu. CyIIHOCTh METO/a MOJEIMPOBAHUS B JIP. AKP
arpoHomuu. UWHteprperaums wmoxenu. Knaccuduxanuss moneneil. PeanbHbie, ’
3HAKOBBIE, KOHIIENTyaJbHbIE M MaTeMaThdeckue Mojaenu. JIuckpeTHele U
HENPEPBIBHBIE MOJIEIIH.

JluHaMHUYEeCKHEe, CTOXaCTHYECKUE 1 IIpenmyniecTBa U HEAOCTATKM JUHAMUYECKUX M CTOXAaCTUYECKHX Mojeineil. Monenu |2 |6 4 JIP, P,
3¢ (GEeKTUBHOTO IUIONOPOAMS IMOYB. Mojenn 3arpsA3HEHHs] MPHUPOIHON Cpeabl. KILT

MaTpHUYHbIC MOJCIHU B arPOHOMUHU JucnepcruoHHbIN, KOPPEISILUUOHHBIN U PErPECCUOHHBINA aHAIH3. ’
Moaenu mpoCTpaHCTBEHHOTO PACHpPEleNICHUs] 3JIEMEHTOB IUIOAOPOIUS U CTPYKTYpPHI
MOCEBHBIX IIoMaAeil. MaTpuyHble MOJIEIN BO3PACTHON CTPYKTYphI MONYJISIUH.

BaﬂaHCOBBIC U OIITUMHU3AITUOHHBIC MOJCIIN MHOFOMCpHLIe U OONTUMH3AIIMOHHBIC MOACIN arpOHOMMUMH. Ilonstue MHOTOMEPHOTO 2 2 4 AKP
ananuza. Kimaccudukanus MHOroMepHsIX Mozesei. banaHcoBblil XapakTep Moaeneii.

Mogens NpoayKIHOHHOTO Mpoliecca Crpykrypa 6a3zoBoit Mmogenu. [lonsTue kommaprmenta. KomnaprmeHnransHas cxema|? |6 4 T, AKP,
BJIaro- u tervionepenoca. KommnaptmenranpHas cxeMa JUHAMHUKH a30Ta B ouBe. biok JIP
— CcXeMa MOJeNIM MPOAYKTHBHOCTH arpodKOCHUCTEMBI. MOJEeTUpOBaHUE BOJJIHOTO
oOMeHa B CHCTEMe IouYBa — pacTeHHe — arMmocdepa. MoaerupoBaHHE SHEPro- H
MaccooOMeHa. MoiennpoBaHie KOJOTHYECKUX B3aMMOJEHCTBIH B arpO3IKOCHCTEME.
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Texuuka MozenupoBanust. TeXHOJIOTHS IPAKTUYECKOTO UCTIONB30BaHUS MOJICTICH.
OCHOBBI JIMHEHTHOTO MPOrPaMMHUPOBAHUS I'paduueckuii, pacrpee T bHbIH U CHMILIEKCHBIH MeTo. O6macTh npuMenenus u|2 |0 8 T, AKP,
MOPSAIOK PEIIEHHUS. JIP
Wroro 16|26 26
Bemonnenne KkypcoBoii paboTsl (1IpoeKTa)
[TonroroBka K 3auery 4
HOI[FOTOBKa K OK3aMCHY
Bcero 16|26 |0 30 |T,KJI, JIP,
AKP, P
Ne Temunt Haumenoeanue pabomot
1. [octpoenwne rpaduka mporecca 1. ®dopmupyercs maccuB naHHBIX B Tabmwme Excel,
2. Tlocrpowuts rpaduk mpomuecca Mo JUCKPETHBIM 3HAUCHHSM;
3. PaccumuraTh onmmcaTenbHYIO CTaTUCTUKY, KOA(QUIIEHTa BapHaLlIK X OTHOCUTEIBHYIO OMINOKY
ombITa (TOYHOCTD);
4. OueHMBaHHE MaTEMaTHYECKOTO OXHIaHUS;
5. PaccumrtaTh KOPpPENSALHIO U TOCTPOUTH rPadMK KOPPETALHUOHHON (HYHKINH;
6. TIpoBecTu BHIOPAKOBKY JJaHHBIX, IOBTOPUTH IYHKTHI 1-5;
7. Crnenatb BBIBOJIbI, B CPABHEHHH JIO U 110CJIE BBIOPAKOBKH.
2. Pa3paboTka MaTemMaTH4eCKONH MOJIEH 1. Mcnonp3yst MeTOJT HAaMMEHBIINX KBaJIpaTOB, ONPEACISIETCS ypaBHEHHE JMHEHHON KOPPEISIHOHHON
IBYX(haKTOPHOM CBSI3U HA OCHOBE CBSI3M MEXKY 3aJJaHHBIMH BEJTMUUHAMH B BHJIE:
y=ax +b, rae koappUIHeHTHI a 1 b BEIYUCISIOTCS IO COOTBETCTBYIOLIMM (hOpMYJIaMm;
OKCIICPUMCHTAJIbHBIX JaHHBIX oo
2. Bomonnsiercst rpaduueckoe IMOCTPOCHHE JIMHEHHOW CBS3M MEXIY JaHHBIMH BEJIIMUYMHAMH
(ctpoutcst TpaduK JOMAaHOW SMIMPUYECKOW JIMHUM W NPSIMOW JIMHHM PETPECCHH, COOTBETCTBEHHO
YpPaBHEHHIO Yy = ax + b, Ha KOOPAWHATHOMH IIOCKO-CTH, IPaBUIBHO 0(OPMIIIOTCS KOOPANHATHI);
3. Boruncnsercss koad¢unment koppensuun (r) s ONpeAeNeHHus CTENeHW KOPPESIIMOHHOM CBS3M
MEXAY TUMH BEINYNHAMU;
4. OueHnBaercsi CTENEHb KOPPESLIHOHHOM CBS3M MEXIY HCCIETyEeMbIMH BEJIMYMHAMH.
3. Pa3paboTka cTOXaCTHYECKOM MOJICII METOIOM 1. IIpoBoaUTCSl MOJIHBIM JUCHIEPCUOHHBINA aHAIU3 JaHHBIX.
JMCIIEPCHOHHOTO aHAIN3a Ha OCHOBE SKCIEPHMEHTAIBHBIX 2. Onpenensiercst noss BiusiHUS GpakTopoB A, B 1 nx coBmectHoro neiicteus (AB).
JaHHBIX 3. Brruncnstorest pakTopHbIE CpeTHHE.
4. Onpenensiercst HCPgs 151 4aCTHBIX CpeHUX U (haKTOPHBIX CPEITHHX.
4. HccnenoBanne TMHaMHYECKOI MaTeMaTHYECKON MOJIENTH 1. U3 cmucka NpUBEACHHBIX TEM BHIOMpAcTCs Ha3BaHWE TEMBl B COOTBETCTBHU C IOPSIKOBBIM

9KOJIOTHYECKOH CHCTEMBI

HOMCPOM M3 CITMCOYHOT'O COCTaBa I'PYyIIIbI.
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2. Ilocme mnpocMmoTpa mnuTepaTyphl u3 OHOMHOTPaUUECKOrO CIUCKA, HAaXOIAMTCS HCTOYHUK
HauOosee noapoOHOI HHPOPMAIHK 1O JaHHOH TeMe.

3.  Awnanm3upyercss ~ INIOCTaHOBKa  3ajJadyd, METOAbl €€  MHCCIENOBaHHsi,  COCTaBJICHHUE
i epeHnnanbHbIX ypaBHEHUH, ONMCHIBAIONINX AWHAMUKY ITOBEJICHUS CHCTEMBI.

4. OueHNBAIOTCS AaHATUTUIECKUE U YHCICHHBIE METO/IbI TIOJTyICHHUS PELICHUH.

5. PaccmarpuBaercst JUHAMHYECKass 3aBUCHMOCTb M3MEHEHUS YHCICHHOCTH IOIYJSIMN BO BPEMEHHU
OT HAaYaIbHBIX, TPAHIMYHBIX ¥ OTPaHWYNBAIOIINX YCIOBHUI.

6. MnmocTpupyroTcs BapHaHThI Pa3BUTHSI IPOIIECCOB B PACCMATPUBAEMOM CHCTEME ITyTEM HATIISIIHOTO
MIPEACTABICHNUS B BU/IE TPaHIKOB B KOOPIMHATHOM MK (pa30BOi INIOCKOCTSX.

7. OtmedaoTcs HEAOCTaTKM JIaHHOW MaTeMaTH4ecKodl Mojenu, e¢ OrpaHudYeHHe, HEMOJIHOTY,
yCI0BHOCTh. OnpenensoTes 00JacTH NPaKTHYECKOro NPUMEHEHNs], IPUMEPbI HCIIOJIb30BaHMSL.




6. ObPA3OBATEJIbHBIE TEXHOJIOT'UN

AyaUTOpHBIE 3aHSATHUS IPOBOJATCS B CIEAYIOMMX (popmax:

- JIEKIUSA-BU3YyaJu3alsl C NPUMEHEHUEM MYJIbTUMEAUNHBIX TEXHOJOTHUH.
Cucrematuzanusi ¥ BblJCJIEHHE  HauOoliee  CYIIECTBEHHBIX  BJIEMEHTOB
uHpopManuu;

- Jeknus-Oecena — JOMANOT C  ayJIUTOpHUEH, OOBSICHEHHWE C TMOKa3oM
wuTtocTpanuid. ['pynmnosas 6ecesia mO3BOJSET PACIIMPUTH KPYT MHEHUN CTOPOH;

- TPYIIIIOBAsi KOHCYJBTAIUS — Pa3bsICHEHUE OTACNIbHBIX, HAU0O0JIee CI0KHBIX
WIM MPAKTUYECKU 3HAYMMBIX BOITPOCOB MTPOTPaMMBl;

- paboTa B MaJIbIX TpyImax (4-6 4emoBeK) - BO3MOXHOCTh BCEM CTYJEHTaM
IIPaKTUKOBAaTh HABBIKK COTPYJAHUYECTBA, MEXJIMYHOCTHOTO OOILIECHUS: yMEHUE
aKTUBHO CIIylIaTh, BbIpaOaThiBaTh OOIIE€e MHEHHE, pa3peliaTh BO3HUKAIOIIUE
pasHoriacusi, 4ToObl OTBETUTh HA MOCTAaBJIEHHBIE BOIPOCHI U PEHIMTh TpeOyemble
3a/1a4u;

- TpynmoBas  JHUCKyCCHs -  OpraHM3amuss B MaJloM  rpymie
LEJICHAIIPaBJICHHOT O Pa3roBopa 1o npodiieMaM B COOTBETCTBUU C 3a/1aHHOM TeMOM
VICCJIEIOBAHNS;

- MacTep-KJace - epeaaya CTyJAEHTaM B X0J1€ HENOCPEACTBEHHOTO OOLICHHUSI
c oOpaTHOM CBsI3pl0  COOCTBEHHOIO  OMbITAa, MAacTepCTBa, HCKYCCTBa
NPUTJAIIEHHOT0 JIMIA, JOCTHrmero OONbIIMX YCIEXOB B MPAKTHYECKOU
NEATEIbHOCTH M CTaBIIETO  BBICOKOKBAJIM()UUIHUPOBAHHBIM  JKCIEPTOM B
OTpeIeICHHON 00J1aCTH 3HAHUIA;

- UHTE€pPAKTUBHAs YKCKYPCHSL.

B ogHOM ayTUTOPHOM 3aHSITUM MOTYT COYETAThCS pa3iudHble (DOPMBI IPOBEICHUS
3aHSTHI.

7. XAPAKTEPUCTHUKA ®OHAOB OUEHOYHbIX CPEACTB UL TEKYIIET'O
KOHTPOJIA YCIIEBAEMOCTH U ITPOMEXXYTOUHOU ATTECTALIMA

[IpomexyTouHasi arrecTtauusi MPOBOAUTCS MO MEPE OCBOCHUS OTHECIBHBIX
KOMIIETeHIMWA. /s MpOBEpKH 3HAHUKM CTYAEHTaM MNPEIaratoTcsi TECTOBbIC
3ajlanis B OyMaXHOM WJIM KOMIBIOTEpHOM BapuanTe. [IpuMepnl TECTOBBIX
3aJJaHu} MIPUBEAECHBI HUXKE.

7.1. Obmre Bonpockl K 3auety (3)

=

Haiite nousatue moaenu. Kiaccuduxanus Moiene.

OxapakTepu3yiTe BUAbI MOJICJICH; NX HA3HAYCHUE U CBOMCTRBA.

3. Haiite monstue monenupoBanus. OxapakTepuzyiTe OOBEKT, SBICHHE U
IIPOLIECC IIPU MOAEIMPOBAHUMU.

4. JlaliTe TOHATHE MATEeMAaTHYECKOTO MOJEJIMPOBAHUS W  MPUBEAUTE
KJIACCU(PUKALIMIO MAaTEMATHUYECKUX MOJICIICH.

5. Kakue tpeboBanus NpeabsIBISIOT K MATEMAaTHYECKUM MOJIETISIM.

N
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6. HazoBute  »Tambl  SKOHOMHKO-MAT€MAaTHUYECKOTO  MOJICITUPOBAHMSL.
OxapakTepu3ynTe KaxKJIblil dTall.

7. UndbopmanmoHHoe  oOecrieueHre  MOJCIMpOBaHUSA.  TpeboBaHUS K
nHpopMaruu.

8. OCHOBHbBIC TIOHSTUS W METOJbl MAaTEMaTUYECKOW CTaTUCTUKU. B Kakmx
clIydasXx Ui TOPUHSATHS ~ arpOHOMHYECKHX  pEeHIeHUl  HeoO0XO0auMOo
UCIIOJIb30BaTh MATEMAaTUYECKYIO CTATUCTUKY?

9. PackpoiiTe anropuTM pemieHdus 3a/1ad JIMHEHHOTO MPOTPaMMHUPOBAHUS
rpauuecKuM METOIOM.

10.OxapakTepu3yiTe BUABI arOHOMUYECKOW MH(OPMAIIUU, UCTIONb3yEeMOM Mpu
MaTeMaTUYECKOM MOJICTUPOBAHUH.

11.PackpoiiTe CyHmIHOCTh JHMHEHHOro mnporpamMmmupoBaHusi. Kakue MeTonbl
JUHEWHOTO  TMPOTPAMMHUPOBAHUA  MCIHOJB3YIOTCS  JUJIi  PEIICHHS
arpOHOMHUYECKUX 3a7a4?

12.Jlaitte nousatue kodpduimeHToB koppensuuu. ['pananuu koshuimeHTon
Koppessiuuu. 1715 4ero ucroiab3yercsl KOppeasalMOHHOE OTHOLIEHHE?

13.Packpoiite MM onpeneneHus ONTUMATbHON TJIOMIAIU 3eMJIEBIaICHUSI.

14.Packpoiite MM onTuManbHBIX pa3MepOB MOJIeH CEBOOOOPOTOB.
15.PackpoiiTe = sTambl  pemieHus  3a7ad4  CUMIUIEKCHBIM ~ METOJIOM  C
HCKYCCTBEHHBIM 0a3HCOM.

16.B dWem 3akirodaeTcsl CYIMIHOCTh TpaHCHOpTHOW 3amaun? Kakas momenn
3a/1a4d CUUTAETCS OTKPBHITOU U KaK MPUBECTHU €€ K 3aKPHITOMY THITY?

17.9xoHOMUKO-CTaTUCTHUYECKOE MozenupoBaHue. Koppensuuss u perpeccus.
YpaBHEHUS pErpeccumn.

18.JlnHaMu4eCcKOe MPOTpaMMHUPOBAHNE TIPH PEIIICHUU arpPOHOMHYECKHX 3a/1a4.

19.ITapameTprdeckoe MporpaMMHUPOBAHUE.

20.CroxacTudeckoe mporpaMMHpPOBaHUE.

21.JlatiTe TOHSATHE O HEJIMHEWHOM TmporpammupoBaHuu. [IpusHaku
HEJIMHEWHOCTH.

22.0xapakTepu3ynTe OCHOBHBIC 3JIeMeHTH DMM TpaHchopManmu yroaui.

23.0OxapakTepu3yiuTe OCHOBHBIE 3yieMeHThl OMM opraHuzanuu CHCTEMbI
CEBOOOOPOTOB.
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No

8.
9.

10.
11.
12.
13.
14.
15.
16.

17.

18.

19.
20.

21,
22,
23.
24,
25.
26.
27.
28.
29.
30.

31.

BOITPOCHI AJisi CAMOIIPOBEPKHA

ChopmynupyiiTe yCIOBHS TPAHCIIOPTHOH 3aa9M B 0OIIIEM BHJIE.

UYeM oTiHgaeTcs 3aKphITast MOJIENb TPAHCIIOPTHOH 3a/1a4H OT OTKPBHITON?

KakoBbl 0cOOEHHOCTH NCXOTHOM CUCTEMBI YCIOBUIA TPAaHCIIOPTHOM 3a1a4um?

YeM omIM4aeTCs JOIIyCTUMOE PEIIEHUE OT ONTUMAIBHOTO?

Kakune arpoHOMHIYecKHe 3aJa4ui MOT'YT OBITh PEIIEHbI PacIpeIeUTEIbHBIM METOAO0M JIMHEHHOTO
IporpaMMUpPOBaHUA?

KaxoB nopsiox pemeHus 3aad pacupeaeauTeabHbIM MeToI0M ?

CoopmynupyiiTe yciaoBre ONTHMAIBLHOCTH IIPH PEIICHUN TPAHCIIOPTHOW 3a/1a4i HA MUHHUMYM
(MakcuMyMm).

Kakne omopHble IU1aHbI TPAHCTIOPTHBIX 3aa4d HA3bIBAIOTCS BBIPOXKICHHBIMH?

Kaxmm 00pas3om mpeooaeBaeTcst BEIPOKICHHOCTE?

Ha3zoBuTe 0cOOEHHOCTH CHMILIEKCHOTO METO/ja INHEHHOTO ITPOTPaMMHUPOBAHNSL.

W3 kakux cOCTaBHBIX YacTEH COCTOMT MaTeMaTHIECKas MOJIEINb 3a/1aull IMHEHHOTO POrpaMMHPOBAHMSA?
[aiite onpenenenue anropuTMa.

Kakue rmokazaTteny HaxoJsTCs B OCJIEIHEH CUMIUIEKCHOM Tabnuie? KakoB MX SKOHOMUYECKHUH CMBICIT?
UYro 03HAYAIOT OCHOBHBIE U JIOTIOJHUTEIbHBIC TIEPEMEHHbIE, KOTOPhIE HE BOLLIM B 0a3ucHOE pelieHne?
HaszoBure kputepuu onTuManbHOCTA B OMM 3a1a4u 10 ONTUMHU3AIMH TPAHCPOPMAIIUH YTOAU?

Kak crpoutcs n Kakoi SKOHOMUYECKHI CMBICII UMEET OrpaHuYeHUe Mo 3P (HEKTUBHOCTH KaIlUTAIbHBIX
BJIOXKCHUH Ha (hOPMAIIUIO YTOTHii?

Ha3zoBuTte ncxonHsle 1aHHBIE, HEOOXOAUMBIC [UIS PEIICHNS pacmupeHHoit OMM 3a1auu o ONTHMU3AINN
TpaHcopManuy yroami.

3anunInTe CUCTeMY OTpaHUYCHHH 1 1ieIeByo GyHKIo OMM 3a1auu o ONTHMHU3AIMHN 3€JICHOTO
KOHBelepa ISl ")KUBOTHOBOXYECKUX (epm?

HazoBure xpurepuii ONTUMaIbHOCTH B 33Ja4€ [0 ONTHMHU3ALUH 3€JI€HOr0 KOHBelepa?

Yro Hy>KHO 3HATh Ul NOCTPOEHHUS pacmupeHHo OMM 3agaum Mo ONTHMHU3AaIUH KUBOTHOBOAYECKHX
bepm?

Yro npencraiseT coO0M KpUTEPUIl ONITUMAaIBHOCTH B 3aJ1aue 10 NPOEKTHPOBAHHUIO CEBOOOOPOTOB C
KOMIIJIEKCOM IIPOTHBO3PO3HOHHBIX MEPOTIPUATUI?

HasoBure ncxonHble qaHHbIe, HEOOX0AMUMBIE 1S paspabotkn DMM 3aiaun MPOEKTUPOBAHUS
CEBOOOOPOTOB C KOMIUIEKCOM IPOTUBO3PO3HMOHHBIX MEPOTIPHUATHH.

B uem coctout 11716 ¥ Ha3HAYEHHUE KOPPEISAIMOHHO-PErPIUCCHOHHOTO aHamn3a?

Jaiite onpeeneHne TPOU3BOICTBEHHONW (GYHKINHU?

3anuninTe KOppeIsIHOHHO-PETPECCHOHHYIO MOJIENb B O0IIEM BHIIE.

HazoBuTe ciocoObl peicTaBIeHUs 3aBUCUMOCTEH, YCTAaHOBJICHHBIX ITPH KOPPEISIIMOHHO-PErPECCHOHHOM
aHanuse.

Kak xonmmyecTBeHHO MOXKET N3MEHATHCS KO3 UINEHT TMHEHHON Koppemsun?

Kakne xonmuecTBeHHbIe 3HaUeHUS KO3(QUIIeHTa TMHEHHON KOPPEISIINY YKa3bIBalOT Ha: a) OTCYTCTBHE
CBs3H, 0) MJIOXYIO, B) BEICOKYIO, T') OYEHb BBICOKYIO, /) IIOJIHYIO CTETIEHb CBSI3U MEXAY (pakTopom u
Pe3yJNbTaTUBHBIM MOKa3aTeaem?

Kak onpenensercs ko3 GpUIUESHT TMHEHHON KOPPEISIIMH JUIsl MaJIbIX M OOJIBIINX BEIOOPOK?

Kaxk npousBoaurcs pacuer omubOku kodddunpeHTa koppensiun (KOppesHOHHOTO OTHOIEHHUS ) IS
6OBIINX M MaNbIX BEIOOPOK?

Kak onieHnBaeTcst 10CTOBEpPHOCTH BBIOOPOYHOTO KO3(h(HUIMEHTa KOPPEISIIrH?

Bompocs! o nHOpMaTH3aINH.

CoNoORWNE

10

11.
12.

[NonsTre MHpOPMATH3AIMS U €€ L.

[ousrue napopManys

Yro Takoe HHPOPMALMOHHBIE TIPOIIECCHI

[TonsTne nH(pOpMAITMOHHAS CHCTEMA.

Yro takoe HHPOPMALIMOHHBIE PECYPCHI.

WHubopmManmoHHBIE TEXHOJIOTHH, HAYYHBIE JOCTHXECHHNS, COCTABIISIIOMINE UX OCHOBY.
TpeboBanust HHPOPMATMOHHBIX TEXHOJIOTHI M CBOWCTBA.

Knaccudukanus nHGOpManmOHHBIX TEXHOJIOT UK.

OcHOBa TOCy1apCTBEHHOM MOJIHUTHKH B chepe HHPOPMATH3ALINH.

Yro Takoe ennHOE MHPOPMAMOHHOE ITPOCTPAHCTBO, U U3 KAKMX KOMIIOHEHTOB OHO CKJIA/IbIBACTCS.
KakoBa 11en1p einHOT0 HHPOPMAIMOHHOTO ITPOCTPAHCTBA.

OCHOBHBIE 3a/1a4 I'OCYJaPCTBEHHOM! IOJIMTHUKY B chepe NHPOPMaTH3ALHH.
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8. YHEBHO-METOJNUYECKOE OBECIIEYEHUE TMCHUITIMHBI

8.1. OcHoBHOM OMOIMOrpadrUecKrii CHUCOK peKOMEHIYEMbIX U3IaHHMI
y4eOHOM JIUTEepaTypbl

1. Uanos I1.B. OxoHomuko-mMarematuueckoe mojaenupoanue B AIIK: yue6.
noco6ue / I1.B. IBanos, U.B. Tkauenko. — PoctoB H//l: ®ennkc, 2013. — 254
C.: WL

2. DKOHOMHUKO-MaTeMaTH4IeCKue MeToAbl U Mojaenu / mox pea. U.H.
HporoOsikoro. — M: Dk3amen, 2004. — 800 c.

3. CucTeMHBII aHAJIM3 ¥ OCHOBBI MOJICTTUPOBAHMS SKOCUCTEM: METOI. YKa3aHUsI /
HoBocu6. roc. arpap. yu-1; Arp. ¢ak.; coct. b.1. Temnsikos. — HoBocubupck,
2010. - 12c.

4. OsuunoB B.U., CoBpukoB A.b. DKOHOMHKO-MaTEMAaTUYECKUE METOJIbI U
MOJEIUPOBAHUE B IOYBEHHO-arPOXUMHUYECKHUX UCCIICIOBAHMSIX,
3eMJICYCTPOUCTBE, 3eMEIHHOM U FOpoICKoM KagacTpe. Yacts |. MeTo b
OIICHKHU KayeCTBa U MOATOTOBKU WH(GOPMAIIMHU K MOJICIIMPOBAHUIO:
METOIMYECKHUE YKa3aHUs K JIabopaTopHbIM 3aHsATusIM. U3a. 2-e, nepepad. u
nonoJiH. — bapuayn: PUO AT'AY, 2012. - 38 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JITUCHUITJINHBI

Jlekuuy TPOBOAATCS B ayAMTOPHH, OCHAIEHHOW O0OOpYIOBaHHEM IS
JEMOHCTPALIMA KOMIIBIOTEPHBIX Npe3eHTauuid. KoMmbroTep HOKEH HUMETh Kak
MUHUMYM JABYXbSIEPHBIA Mpolieccop (WK JiBa Ipoleccopa), TaKTOBYIO 4acTOTY
He meHee 2 ['Tu, He menee 1I'0 onepatuBHON nmamsTu (ipu ucnosibzoBanuu OC
Windows Vista nian Windows 7 tpedyercs He meHee 2I'0 orepaTuBHOM aMsITh),
ObITh ~ OCHaméH  MPOTPaMMOM Microsoft  Office PowerPoint u
NOJIHO(QYHKIIMOHATBHON ~ aHTUBUPYCHOM MpOrpaMMoM, OOHOBISIEMON mepen
HA4aJIOM KaKJ0ro pabovero Hs WIX Yalle.

JlabopaTopHble  pabOThl  BBIIOJHSIOTCS B KOMIIBIOTEPHOM  KJjacce,
ocHamiéHHOM [IDOBM c BbIIEyKa3aHHBIMA TEXHUYECKHMMHU XapPAKTEPUCTUKAMHU W
IpOrpaMMHBIM OO€CIIEYeHHEM, NEPEYUCICHHbIM B 11.6.4, U3 pacuéra He MeHee
onHoit I[IDBM wa ngBomx  oOyyaembix. CTyaeHTbl  JIOJDKHBI  OBITh
IPOMHCTPYKTUPOBAHbI MO TEXHHUKE Oe30MmacHOoCTH paboThl B KOMIIBIOTEPHOM
Kjjacce U 00s3aHbl  BBIIOJHATH TPEOOBAHMA MHCTPYKIMM MO  TEXHHUKE
0€30MacHOCTH, a TaKXe CTaBUThb B H3BECTHOCTh IMpemnojaBaTens M (WIN)
corpynankoB ®I'BOY BO AI'AY o dakrax e€ HapymieHus.
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[Tpunoxenue Ne 1

K paboueii mporpaMMe AUCIUILTAHBI
«MojenupoBaHre arpOHOMUYECKUX U arpOdKOJIOTUYECKUX CUCTEM»

AHHOTaUA JUCUUILTUHBL: «MOAeINpOBaHNE arPOHOMUYECKUX U arpOdKOJIOTMUYECKUX CUCTEM)
Hamnpasnenue noarorosku 35.03.05 CagoBoactBo

[Tpodwib: «I110700BOIIEBOACTBO U BUHOTPAAAPCTBO
[Tpoduns: «JlekopaTuBHOE CaIOBOACTBO M JIaHIITAGTHBIN JU3aiH»

Lenb AMCUMILTUHBL: YCBOCHHE CTYIACHTAMU TEOPETHUYECKUX 3HAHWUU, POPMHUpPOBAHHUE Y
HUX HAayYHOTO MBIIIJICHUS W MPHOOPETEHUs] MPAKTUYECKUX HABHIKOB B BOIPOCAX CHCTEMHOTO
aHaJIM3a U MaTeMaTHYeCKOr0 MOJICTMPOBAHUS PUMEHUTENIBHO K TTOCTABJICHHBIM 3aJauaM.

OcBoeHHE MaHHOW UCIUIUIMHBI HAampaBieHO Ha (OPMUPOBAHHE y OOYyYarOMIMXCS
CIEAYIOIUX KOMIETCHIINM:

Nen/m | ConmepkaHue KOMMETEHUUH, (QOPMHUPYEMBIX TMOJHOCTHIO MM YaCTHYHO JaHHOU
IUCHUILINHON

1 CrocoOHOCTh HCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX TUCIUILIAH B
npoecCHOHATLHOM IeATEIPHOCTH, MPUMEHSITh METOIbI MATEMATHUECKOTO aHAIM3a H
MOJICJTMPOBAHHSI, TEOPETUIECKOTO U dKCIIepUMeHTanbHOro uccienosanus (OIMK-2);

TpymOoeMKOCTh AUCUMIUIMHBL, pEalu3yeMOH II10 yd4eOHOMY IUIaHy HaIpaBlICHHs
noarorosku «CaT0OBOICTBO»

Buj yuebHo# paboThI Bcero yacos
(6 cemectp)
1.AyuTOpHBIE 3aHATHS, YACOB, BCETO, 42
1.1.JIexkuun 16
1.2.JTaboparopHbie pabOTHI 26
1.3.TIpakTudeckue (CeMUHAPCKHE) 3aHATH -
2.CamocrosTenpHas paboTa, 4acoB, BCETO, 30
Bun npomexxyTouHOH aTTecTanun 3a4eT
OO6m1as TpyA0EMKOCTb: YacChl 72
3QYE€THBIC €IUHUIIBI 2

@DopMBI IPOMEKYTOUHOM aTTECTALIUU: 3a4ET.
Ilepeuyenp nzyyaeMbIX TeM (OCHOBHBIX):

TeopeTnyeckue U METOANYECKUE OCHOBBI MOJIETMPOBAHUS

Brenenue B MaTeMaTnueckoe MOICIMPOBAHUE

MoaenupoBaHnue B arpOHOMHUU

HI/IHaMI/IIIeCKI/Ie, CTOXAaCTHUYCCKHEC U ManI/I‘—IHI)Ie MOJCJIN B anOHOMI/II/I
BaIIaHCOBBIe 1 OIITUMU3AITUOHHBIC MOACIIN

Mopaenb npoAyKIIMOHHOTO MpoIiecca

OCHOBBI INHEWHOTO TPOrPaMMHUPOBAHUS

No ok owdE
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[Tpunoxenue Ne 2

K IIporpamMMe OUCIHUIIINHBI
«Monennposa}me ArpOHOMHYCCKHUX U arpO3KOJIOTHYECKUX CHCTEM

Crucok uMeromuxcs B GubInoTeke yHHBepCHTeTa

U3/1aHUH yueOHOM JIUTepaTypsl 10 JUCHUIUIHE «MOoeTHpoBaHie arpOHOMHYECKHUX H

ArpO3KO0JIOTHYCCKHX CUCTEM»

Ne Bubnuorpadguueckoe onucanue U3AaHAs [Ipumeuanue
n/n (KOHH'-ICCTBO SK3EMIUIAPOB HIIH
ccbuika Ha DBC)
1 |OBuuHoB B.M. DKOHOMHKO-MaTeMaTHYECKHE METOAbl M MOJAETMPOBAaHHE 28
MOYBEHHO-arPOXUMHYECKHX HCCIIEIOBAHUAX, 3EMJIEYCTPONCTBE, 3eMeIbHOM
rOPOJICKOM KaJacTpe : MeTOAWYECKHe yKa3aHWs K J1abopaTOpHbBIM 3aHATHAM / B
. OBumnoB, A. b. CoBpukos ; pex. I'. I'. MopkoBkuH ; AI'AY. - Baprayn : W3-
[BO AT'Y, 2012 - l
Y. 1: Meroasl OUEHKM Ka4yecTBa M TMOATOTOBKM HMH(MOpMALMH K|
IMOJIEJTUPOBAHHIO. - 2-e U3, mepepalb. u gom. - 38 c.
2 (OBunHOB A.M. DKOHOMHKO-MAaTeMaTHYeCKHE METOIbl H MOJENMPOBAHHE B 70
MOYBEHHO-arPOXMMHYECKUX HCC/IENIOBAHUAX, 3EMJIEYCTPOHCTBE M KajacTpe !
IMETONIMYECKHE YKa3aHMs K J1abopaTOpHO-NMpakTHYecKuM 3aHATHAM / B
M. OBumnos, A. b. CospukoB ; pexa. I. I'. MopkoBkuH ; Anraiickuii TAV. -
bapHayn : AnTaiickuit TAY, 2015 - A
Y, 1: MerTomsl OLEHKH KauecTBA M TMOATOTOBKM MH(MOpPMAIMU
IMOZIETMPOBAHHMIO. - 3-€ W3], mepepal. u gom. - 2015. - 44 c. IT
3 |BenpunkoBa O.I'. Maremarnueckoe MojenupoBaHue. BhIMoNHEHHe pacyeToB B 40
cpene MS EXCEL : Meroamyeckue yKka3aHWs IO BBINOIHEHHIO J1abOpPaTOPHBIX
paboT s CcTymeHTOB arpoHoMuyeckoro ¢akynsrera / O. I'. Benbumkosa. -
bapnayn : M3n-so ATAY, 2007. - 63 c. : puc.
4 | Kupromus B.JI. OCHOBBI Hay4HBIX HCCNI€OBAHHI B arpOHOMHHY : y4eOHuk / B. [I, 30
Kupromun, P. P. Vemanos, Y. 1. Bacunses. - CII6. : KBAJIPO, 2013. - 408 c.
5 |Mouceituenko B.®. OCHOBbI Hay4HbIX UCCIEOBAaHUWI B  IUIOJOBOJICTBE, 9
OBOILEBOACTBE U BUHOrpanapcTee / B. @. Mouceituenko, A. X. 3aBeproxa, M. @,
Tpudonosa. - M. : Konoc, 1994. - 383 c. : ui. - (YueGHuku 1 yue. mocodus ais
BY30B).
6 |Mouceituenko B.®. OcHOBBI Hay4HbIX HCCIeOBaHNMIi B arpoHoMun / B. @, 13
Mouwuceituenko [u ap.]. - M. : Konoc, 1996. - 336 ¢. : un.
CocraBurenu: /J
K.C.-X.H., JIOIIEHT il A.b. CoBprKkoB

Y4€Has CTeNeHb, A0/KHOCTh MOANMHUCh

Crniucok BepeH

3aB. 0rneioM GHOIHOTEKH

Ilomlélq’ﬂspziﬁomnk’a GUOIHOTEKH oA

18

15

H.0. amunus

O.I1. IlltaGens

H.0. Gamunus



[Ipunoxxenue 3

JlucT BHeCeHUs IONOTHEHUH U U3MEHEeHUH B pabodyro mporpaMMy yueOHO

JUCUUIUIUHBL «MoieupoBaHre arpOHOMHYECKUX U arpOdKOJIOTHYECKUX CHCTEM»
Ha 2017-2018 y4eOHBIi rox

PaGouyas mporpamma nepecMOTpeHa Ha 3aceJaHuu Kadeapbl MTOYBOBEICHHS

¥ arpoXuMuu, npotokoa Ne 1 ot 8 cenrsops 2017r.

3aB. xadenpoii:

I.C.-X.H., mpodeccop G W [".I". MopKkoBKUH

z

B pabouyio nporpamMmy BHOCSATCS CIeIyIONUE U3MEHEHHUS:
1. i3MeHeHul 1 [onoaHeH B pabouelt mporpaMme Her.
2,

3.

4.

CocraBuTeny U3MEHEHHUH U I[OHOJ?}U/II‘;IZ

K.C.-X.H., JIOLIEHT ﬂ A.b. CoBpHKOB
yU€Has CTENEHb, JOKHOCTh MOAMKCH H.0. ®amunus
y4eHasi CTereHb, JOKHOCTD NOANKCH H.0. ®amunus

Hpe)lcena'renb METOAUYECKON KOMUCCHU:

K.C.-X.H., JOIIEHT U?)w@ 7z O.M. 3aBasmmuinza

y4eHas CTENeHb, J0JIKHOCTb / moamnuce H.0. Gamunus

« L » C@W% 201 Lr



