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AHHOTALUA

Paboueit mporpammel yueoHoM nuctuminiel b1.0.02 MatemaTnueckoe Mo1eTUPO-
BaHHE M AHAJIU3 JAHHBIX B ATPOXVMMHUM ¥ arpoNoOYBOBeeHU N, IS IO OTOBKH
MarucTpa 1o HamnpasiieHuto 35.04.03 Arpoxumusi ¥ arponoYBoBeleHUe HAIIPAB-

neHHocTH: «IlouBooOpazoBaHue U IIIOOPOIUE TTOUBY, K ATPOXUMCEPBUC U OIIEHKA

KauyecTBa CEJIbCKOXO3SIICTBEHHON MPOIYKIIMHY, « ATPOIKOJIOTUUECKUI MEHEHKMEHT,

XUMHUKO-TOKCUKOJIOTHYECKUH U MUKPOOMOJIOTHYECKUH aHATTN3 00BEKTOB arpo-
cdepb»

eab ocBoeHUsI AUCHUNIMHBI: J[aHHAS TUCIUIUTMHA OpUEHTHPOBaHa Ha (op-
MHPOBAHUE Y MaruCTPOB 3HAHWM, YMEHHUI ¥ HABBIKOB 10 TEOPETUIECKUM OCHOBAM,
0a30BBIM A7IeMEHTaM, HH()OPMAITMOHHO-METOAMYECKUM BOIIPOCAM U TIPAKTUICCKUM
HaBBIKaM, CBSI3aHHBIM C MOHUTOPHUHTOM, OIICHKON ¥ MOJETHMPOBAHUEM MTOTOKOB Iap-
HUKOBBIX T'a30B, OBJIAJICHUE METOJIaMU WH(DOPMAIMOHHBIX TEXHOJIOTHI C MIpUMEHe-
HUeM nakeToB nporpamMm Excel, Statistica 1 B mporpammuoii cpene R, mpuobperenue nmu
MPAKTUYECKUX HABBIKOB M KOMIIETCHIIMM B c(epe IeJIOCTHOTO aHallh3a UccieaoBa-
TEJIHCKON CUTYAIH B 9KOJIOTHH, arpOXUMHUU U TTIOUYBOBE/ICHUU.

MecTo aucuumnHbl B ydyeOHoM mJiane: [{ukn b1, o6s3aTenpHas yacTh, quc-

[UATUIMHA OCBAaUBAETCA B 2 CEMECTPE.

TpeboBaHus K pe3yJibTaTaM OCBOCHHUSI IMCHUILIMHBI: B PE3yJIbTaTe OCBOE-
HUS TUCHMIUIMHBL popmupyroTcs cieayromue komrerennuu: OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-1.4; OIIK-3.1; OIIK-3.2.

Kpatkoe conepxanue nucuuminabl: CTpykTypa s3eika R. OcoOble 3amaumn.
CrniocoOsb1 3a1anus nepemeHHoi. Komanet n 6a30Bbie pyHKIMU. TUIbI BEKTOPOB. Jl1-
Hamuueckas tunu3anus. Koncons nporpammel R. Onepanuu ¢ Bektopamu. [IpaBuna
BeKTOpHOI anreopsl. CpaBHeHue BeKTOpoB. [IpocTeitmme rpaduku. Beimonnenue ce-
pur KOMaHjI. YcTaHoBKa OuOiMoTek. Jlormueckue onepanuu. MaTeMaTtuueckue ore-
pauuu. [TpaBuna nosropa BekTopoB (Recycling Rule). IlocnenoBarensnoctu. Pabota
C JoruueckuMu BekTopamu. MHpaekcanus BeKTOpoB. JloOaBieHUe 3JEMEHTOB K BEK-
Topy. Tabnuiibl, HUKJIIBI, UTEpAIUU, TpadUKa U APYTUE CI0KHBIE KOHCTPYKIIUU B S3BbIKE
R. Cnoxsble norudeckue omnepanuu. Pakrtopel U ¢yHKuus summary(). OyHKIUsA
sample(). ®yHkuu nepeceyeHrs, 00beIMHEHUS U BEIYUTAHUS DJIEMEHTOB BEKTOPOB.
Pabota ¢ tabnumamu. Beibopku u3 tabnuin. Tabnuma dumepa "Upuc". [IpoBepku
yciioBuid. [{ukIIbI € mogcyeToM moBTopoB. Peanuzanus merona Monte-Kapiio. Bekrop-
Has uTepaius, ceMerncTBo Qpynkiuit apply. basosas rpaduka - pyukmus plot. [Iponsu-
HyTas rpaduka maker ggplot2. [TocTpoeHue rucrorpaMm, TEIJIOBBIX KapT U OJIOKOB
rpadukoB. 3arpy3ka TabauyHbIX JaHHbIX. OcoOeHHocTH tibble. dunbTparus qaHHBIX
B Tabnunax. CopTupoBKa JaHHBIX B Tabiuiax. [ pynmnupoBka TabaudHbIX qaHHbIX. [le-
no4yku KoMaui. Tpanchopmainuu TaONMMUHBIX JaHHBIX. OObeAuHEHHE TaOJHUIl TI0
Kiouy. TpaHcoHupoBaHue Taonuil. PaboTa co CTpOKOBBIMU JTaHHBIMHU CPEJICTBAMHU
naketoB dplyr. PaGoraiite ¢ JOrMYeCKMMHU AaHHBIMU CpeicTBaMu TakeToB dplyr.
UNIX Bpewmsi, npeoOpa3zoBaHue AaT pa3HbIX (OPMATOB B CTaHIAPTHBIE 17151 R popmatsl
cpeactBamu nakeToB dplyr. Pacuér koppemsiiiuu B R. AHanu3 pacnpeaesieHus mno ru-
crorpamMmmam. TecT Ha HOpMaIbHOCTh pacupeaeneHus. CeMencTBO KOMaH/I " MuHeHas
Mojienb". MHTepnpeTalius AaHHBIX JUHEHHOW Mojenu. OIeHKa KadyecTBa MOJICIIH.
MHuoxecTBeHHas perpeccus B si3blke R. JlucnepcrnonHbiid ananus B si3bike R. YcnoBus
B3aMMOJICUCTBUS MepeMeHHbIX. OTanune hopmaTa XpaHSHHS] METEOJaHHBIX OT CTaH-
naptHoro Buja. Paborta ¢ makeTtom rnoaa. Pacuer cyMMBbl aKTHUBHBIX TeMIepaTyp.



dunpTpanus no reorpaguueckoi 6J1M30CTH JaHHBIX MeTeocTaHuii. [loctpoenue uto-
roBou mozenn. HekoTopele COBpeMEHHbIE HAIIPABIICHNs AHAIN3a JAHHBIX B OKOJIOTUH,
ITIOYBOBEJICHUH U arPOXUMMUH.

O01mas TPy10eMKOCTh TUCUMILIMHBI: 3 3aueTHbIe equHuLbl (108 yacoB).
IIpoMeKyTOYHBIN KOHTPOJIb: JK3aMEH.

1. Ileab ocBOEHUS AUCHUILINHBI

Lenpro qucuuminnHel «MaTeMaTn4yeckoe MOIeJTUPOBAHNE U AHAJIM3 JAHHBIX
B arpOXMMMHU M arpomno4BoBeJeHun» POpMHUPYET MPOIECC YMEHUI U HABBIKOB IO
TEOPETUYECKIM OCHOBaM, 0a30BBIM 3JIEMEHTaM, HHPOPMAITHOHHO-METOANYECKUM BO-
IpocaM M MPAKTUYECKUM HaBbIKaM, CBSI3aHHBIX CO CTaTHMCTUKOM, aHAJIM30M JIaHHBIX,
CTATUCTUYECKUM MOJECIUPOBAHMEM U MX INPUMEHEHUEM B 3KOJIOTUH, arpOXUMHUH U
IIOYBOBEICHUH.

2. MecTOo IMCHUILUIMHBI B y4e0HOM Ipouecce

Hucnumza «MaTeMaTn4yeckoe MOJAeJJMPOBAHHE H AHAJIM3 JAHHBIX B arpo-
XMMHMH U arpono4BoBeJeHHN» BKJIIOUYEHa 00s3aTenbHyto dacTh bioka 1. Jucou-
mmHa «MaremMaTnyeckoe MOJeTMPOBAHME U AHAJIHU3 JAHHBIX B arPOXUMHUU M ar-
PONOYBOBEACHUID pEaTN3yeTcs B cOOTBeTCTBUH ¢ TpeboBanuamu @I'OC, OIIOIT BO
u YueOHoro 1aHa o HampasiieHuto 35.04.03 Arpoxumusi u arporioYBOBE/ICHHUE.

[IpeauiecTByOMMUMH KypcaMu, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyeTcs Tuc-
nuiimHa «MareMaTu4eckoe MOIeJTUPOBAHNE W AHAJIU3 JAHHBIX B arPOXHUMHHU U
arpono4BoBeeHUN» ABIIOTCS « IHHOBallMOHHBIE TEXHOJIOTUU B arPOXUMUU U arpo-
NOYBOBENCHUN», «HCTpYMEHTAIbHBIE METO/bl MCCIEAOBAHMS MOYB U PACTEHUII»,
«CoBpeMEHHBIE METO/IbI AHAJIN3A IAHHBIX B [IOYBOBEJCHUY, ATPOXUMHUHN U IKOJIOTHH.

Huciumza «MaTeMmaTn4yeckoe MOAeJIMPOBAHHE H AHAJIM3 JAHHBIX B arpo-
XHMHUH H arpONO0YBOBeICHUN» SIBIIIETCSI OCHOBOIIOJIATAOIIEH I U3yYEHHUS CIIEeLy-
IOLUX JUCHUILINH: «MeToanKa 3KCIIEpUMEHTAIBHBIX UCCIECAOBAaHUI B arpOXUMUU U
arpornouBoBesieHUN», «I MMC-Ttexnonorun», « MIHHOBaIlMOHHBIE TEXHOJIOTUM B MOYBO-
BEJICHUU, aTPOXUMHH U 3KOJIOTUN».

OCc00EHHOCTBIO AUCIUIUIMHBI SBJISIETCSI TO, YTO OHA TECHO B3aMMOCBSA3aHa CO
BCEMU HUCIUIIIIMHAMHA MATEMATUYECKOTO U €CTECTBEHHOHAYYHOTO IIMKJIA TOArOTOBKHU
o HanpasieHuo 35.04.03 Arpoxumus U arpornoyBOBENECHUE U SIBIISIETCS OCHOBOIIO-
Jararouiei Ajig rpaMOTHOM MaTeMaTH4ecKo o0paboTKH U 0(pOpMIIEHUS PE3YIbTaTOB
MAarucTEpPCKON AUCCEPTALUU.

PabGouas mporpamma nucuuiuinHbl «MaremMaTndeckoe Mo/eJTUPOBAHUE H
AHAJIU3 JAHHBIX B ATPOXMMHHU U arPONOYBOBEEHUN» ISl UHBAJIUIOB U JIUII C OTpa-
HUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS pa3pabaThiBaeTCsl MHAUBUYAIBHO C YYETOM
0COOEHHOCTEH MCUXO0(PU3NIECKOTO Pa3BUTHUS, MHANBUIYATBHBIX BO3MOKHOCTEH U CO-
CTOSIHUSI 3JTOPOBbS TAKMX 00YUaIOIIUXCSI.

3. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTATOB 00y4YeHHS M0 JUCHUILIUHE (MOYJII0),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTe/IbHOM
NMpPOrpaMmblI



W3ydenne naHHOW y4eOHOM AMCUMIUIMHBI HAmpaBlIeHO Ha (OPMUPOBAHUE Yy
oOyuaromuxcst KOMIIETEHIUH, TpeICTaBIeHHBIX B Ta0uie 1.

4. CTpyKTYypa " coepKaHue TUCHUUILTHHbI

4.1 Pacnpenesienne TPyA0EMKOCTH IMCIUIIMHBI IO BUIaM padoT
1o ceMecTpam
O6m1as Tpy10€MKOCTh TUCIUILIMHEI cocTaBsieT 3,0 3ad.en. (108 gaca), ux pac-
npeesieHre o BUaaM paboT ceMecTpa MPeICTaBICHO B TabmIie 2.



TpeﬁoBaHnﬂ K pe3yJibTaTaM 0CBOCHHUS yqeﬁnoﬁ AUCHUIIINHBI

(unu) opraHu3anuu Ha
OCHOBE aHaJIn3a J10-
CTHKEHUU HAyKU U
IIPOU3BO/ICTBA;

No Kon Conepxanue N —— B pesynbrare n3ydeHus yueOHON JUCIUTIIMHBI 00yYaIONTNECs] TOJKHBI:
KOMIIe- | KOMIIETEeHINH (WiIH e ")
n/m 005071 3HaTh yMETh BJIaJIETh
TEHIUU YacTH)
1. Teoperuueckue OCHOBBI co-  |[[IpaBUIIBHO MPUMEHATH pa3- |HaBbIkaMu HamMCaHUs PO-
OIIK-1.1 - 3HaeT OCHOBHBIC |peyienbIX METOLOB KOIHYE- HBIE METO/B YHCIEHHOTO I (CTEHIIIIX CKPUIITOB Ha
MCTO/Ibl aHAJIN3a NOCTUKE-  (cTpeHHON 00paObOTKK UH(OP- |[CTATUCTHYCCKOrO aHaiM3a  [I3bIKe R, O3BOJISIONIMX
HUI HAyKH ¥ TIPOM3BOJICTBA  MaluH, 6a30Bble METOMbI Ma- ISt COOTBETCTBYIOIINX 3aja4d [IPUMEHSITH 0a30BbIE Me-
B arpOXUMUH, arpONIOYBOBE- [TeMAaTHYCCKOW CTATUCTHKU U PKOJIIOTMYECKUX MCCIICIOBA-  [TOJbI CTATUCTUYECKOTO aHa-
JIEHUH M arpO3KOJIOTUH BEKTOPHBIX IPEOOPa3OBaHUM HUM ITH3a Ha MMEIOIIIXCS YKOJIO-
FMYECKUX JTAHHBIX
- OCHOBHbIC BUJIbI aHAIN3a |- BBIYUCISTH JCIMIN, KBap- |- Je7IaTh HEOOXOAUMbIC
OIIK-1.2 -Mcnons3yer B JAHHBIX, UCTIOJIB3YEMBIX B | TWJIM M ME/IMaHY, a TaKkKe BBIBOJIBI U3 MTOJYYCHHBIX B
npo(ecCHOHATLHOM Jes- SKOJIOTUH, ITOYBOBEACHUU M | MAKCUMYM U MUHHUMYM C I10- | pe3yJIbTaTe aHaIu3a JaH-
CriocobeH periaTh 3a- | TSIBHOCTU OTEYECTBCHHBIC | arpOXUMUU Mombo pyHkiuit Excel n HBIX U (OPMYITHPOBATH
Ja4d pa3BUTHS 00Na- | U 3apyOesxHble Oashl JaH- rpaMOTHO 0(OPMUTH Tal- IPEUIOKEHUS B 00JIaCTH:
CTH MpodeccCroHanb- | HBIX U CUCTEMBI y4eTa Hay4- JMIy KBAaHTHIIEH; nochpopm, BKOJIOTUH, arpPOXUMUU U
HOI JIeSTENBHOCTH i | HBIX PE3yJIbTaTOB OTHMBY U KBaHTHJIBHBIN I'pa- | TOYBOBEICHUU
OIIK-1 i,

OIIK-1.3 -Brigensier Hayu-
HBIE PE3YJIBTAThI, UMEIOLINE
MIPaKTUYECKOE 3HaYEHHE B
arpoXMMUH, arpornoYBOBeE-
JI€HUH U arpO3KOJIOTUU

- OCHOBHBIC ME€TO/JbI, MC-
MOJIb3YyEMBIC B Hay‘lHOfI Jn-
TECPpaTypC I aHaJIn3a JaH-
HBIX B OKOJIOTHUYCCKHUX, arpo-
XUMHUUYCCKHX WU ITOYBCHHBIX
HCCIICOJOBAHUAX

- IPOBOJIUTH CPaBHEHHE
CPEITHHX U TIPOBEPSTH pac-
TpeieNieH:s] Ha HOpMaJlb-
HOCTbh, TPAMOTHO BEIOWpast
KPUTEPHUI 115l CPaBHEHUS

- CIOCOOHOCTBIO aHAJIM3H-
pOBAaTh U3BECTHBIC U3 JIH-
TEPaTypbl Pe3yIbTATHI C
IIOMOILIBIO CTATHYECKUX
METOJIOB U APYTUX HHPOP-
MAaIIMOHHBIX TEXHOJIOTHH

OIIK-1.4 Tlpumensiet no-
CTYIIHBIE TEXHOJIOTUH, B
TOM 4ucIe HHpOpMaLIU-
OHHO-KOMMYHHUKAIIHUOHHBIE,
JUIS pellieHus 3a1a4 Mpo-

-OCHOBHBIE OIUCATEIbHBIC
CTaTHCTUKH;

- 0a30BBIE METO/TBI TTPOBEPKH
Ha HOPMAaJILHOCTE;

- IPUHIINIIBI CPABHEHHS
CPeIHUX;

- OCHOBBHI JIUCTIEPCUOHHOTO U

PErpeCCUMOHHOI0 aHAaJIM30B

- paCCUNUTbBIBAaTh HAMMCHb-
YO CYIIECTBEHHYIO pa3-
HUILy U CPaBHUBATH I'PYIITY
CPEIHUX MEXIY COOO0H;

- OIUCBIBATh PErPECCUOH-
HBI€ 3aBUCHMOCTH B BHJIC
MHOTO KOMITOHEHTHBIX YpaB-
HEHUH.

- IEPBUYHBIMHA OCHOBaMH
IpOrpaMMHUPOBAHNS;

- HaBBIKAMHU CaMOCTOS-
TEIBHOHN pabOTHI C TIPO-
rpammoi Statistica u po-
rpaMMHOM cpenel R

! AuaukaTophl KoMIeTeHuuii 6epyTcs u3 YueGHOTO MIIaHa 1o Hanpasienuio nod2omosky baxanaspa /cneyuanucma/mazucmpay. Kaxcowiii unouxamop packpviéaemcs uepes
«3HAMbY, (YMEMbY, B1A0END Y.




(hecCuoHaMbHOM e TEIBHO-
CTH B arpOXMMUH, arpornoy-
BOBCACHHH U aIrpO3KOJIOTUH

OIIK-3

Crioco6eH UCIoIb30-
BaTb COBPECMCHHBIC
METO/IbI PEIICHUS 3a-
Jad mpu pa3padboTke
HOBBIX TEXHOJIOTHIA B
npodeCcCHOHAILHON
NeSITeIIbHOCTH,

OIIK-3.1 - Ananusupyet
METObI M CIIOCOOBI perie-
HUs 33]1a4 B arpOXUMMUH, ar-
POIIOYBOBEICHUH U arpo-
9KOJIOTMH

bazoBrie unciaeHHEBIC MaTe-
MAaTHYECKHE MOJCIH pac-
YyeTa NpOAYKTUBHOCTH KO-
CHCTEM MO KJINMATHYECKHM
JIaHHBIM

AHamM3upoBaTh U Ipeodpa-
30BaTh JAHHBIC B HMCIO-
UXCs 0a3bl JAHHBIX JIJIST UX
KOPPEKTHOTO HCIIOJIb30Ba-
HUS B YMCJICHHBIX MaTeMa-
TUYECKUX MOJIENISIX TPOITYK-
TUBHOCTHU 3KOCUCTEM

Hagsikamu Hanucanust
MPOCTEUIIIUX CKPUIITOB Ha
si3pIke R, mo3Bosttonux
YHUCIIEHHO TTPUMEHSATH Pa3-
JUYHBIE MaTEMATHYECKUE
MOJIENU MPOYKTUBHOCTH
AJId TOJIYUCHU IMMOTCHIN-
aJbHOU yPOXKAHHOCTH 10
KIIMMaTHYCCKUM JaHHBIM

OIIK-3.2 -Ucnonb3yer un-
(hopManoHHBIE PECYPCHI,
JOCTHKEHUS HAyKH U IIpaK-
THUKHU B arpOXUMHH, arpo-
MIOYBOBEJICHUH U arpoi’Ko-
JIOTHH

TeopeTrueckre OCHOBBI CO-
BpPEMEHHBIX METOJIOB cOOpa,
00paboTKH, cuCTeMaTn3a-

UM, aHaJI13a HHPOPMAIUH,
(dhopMupoBaHus 06a3 TaHHBIX

IIpaBUIBEHO POEKTUPOBATH
OpraHU3alMI0 OPOCTEHIINX
0a3 JaHHBIX UX OTHAEIBHBIX
TabJIHII, C yYETOM OTpaHuye-
HUH pa3nuuHBIX (popMaToB
XpaHeHus 0a3 JaHHBIX

Haprsikamu HanucaHus
MPOCTEUIINX CKPUITOB Ha
s3eIKe R, MO3BOISIOIIMX
paboTsl ¢ BHEIIHUMU Oa-
3aMH KIIMMaTHYECKHUX JIaH-
HBIX, IPE00Pa30BHIBATH HX
B HYXHBII (hopMar u co-
XPpaHATh I JaJIbHEUILEro
HCII0JIb30BaHMS




Tabmura 2

Pacnpenesienue Tpya0éMKOCTH JUCHMILUIMHBI 10 BUIaM padoT

TpyroémkocThb
Buna yueOHo# padoThI Cemectp
yac.
No2
OO0masi Tpy10€MKOCTDb TUCIUIUIMHBI IO YYCOHOMY TUTaHY 108 108
1. KonTakTHas padora: 26,4 26,4
AynuTopHasi padora 264 26,4
8 MOM Huciue:
aekyuu (J1) 4 4
npaxkmuveckue pabomot (I1P) 20 20
Koncynomayuu (Konc) 2 2
KOHMAKmHas paboma Ha npomexcymoyrom konmpone (KPA) 0,4 0,4
2. CamocrositesibHasi padora (CPC) 57 57
camocmosamenvbHoe uzydenue pazoenos, cCamono020moseka (npo-
pabomxa u nogmopenue 1eKYyUOHHO20 Mamepualda u Mamepuaid
. 32,4 32,4
V4eOHUKO8 U YUeOHbIX NOCOOULL, NOO20MOBKA K NPAKMUYECKUM
pabomam u m.o.)
Koumponw (sx3amen) 24,6 24,6
Bu npoMeXyTOYHOTr0 KOHTPOJIS: JK3aMeH
4.2 Conep:kanme TUCHUIIAHBI
Tabmuua 3
TemaTuyeckui JIaH y4eOHOM IUCHUIINHBI
HaumeHoBaHue pa3aeioB U TeM JUCHUILINH AymuTopHas Bueaynuro
i Bcero padora pHasi
(ykpynsérro) JI | IIP | IKP | pa6ora CP
Paszpnen 1. BBeneHnue - CTpyKTYpbl M THIIBI JAH- 2125 ) 5 1425
HBIX B si3bIKe R
Paszpnen 2. Tabauupl, HUKJIbI, HTEPALNH, TPa-
(puxa u apyrue cia0xKHbIe KOHCTPYKIHHU B 19,25 5 14,25
si3bike R
Paznea 3. Ucnosib30BaHue MaKeTOB U3
«BCeJIeHHOID» 19.25 5 1425
tidyverse, cunTakcuc, puiabTpamnus,
TpancdopMmanus 4 padoTa ¢ 1aTaMu
Paznean 4 CraTucTu4eckue MeToabl U
MO/eJMPOBAHHE YPOKAWHOCTH 10 BHEIIHUM 21,25 2 5 14,25
MeTe0aHHBbIM
KOHTaKTHasi paboTa Ha MPOMEXKYTOUHOM 0.4 0.4
koHTpose (KPA) ’ ’
Koncynprarmu (Konc) 2 2
[ToaroroBka K 3k3aMeHy (KOHTPOJIb) 24,6
Bcero 3a 2 cemecTp 108 0,4 57
HToro mo mucuunjinHe 108 24,6 57

Paszgea 1. BBegenne. CTpyKTYpbI M THIIBI JAHHBIX B f3bIKe R

Tema 1. BBeaenue 0a30Bbie moHATHA A3BIKA R.



[Ipenmet u 3amaun aucuuiuiuHel. s yero ucnons3yercs R. Ctpykrypa s3bika R.
OcoOrbie 3amaun. CriocoObl 3aaHus IepeMeHHoM 3HaYeHus. KomaHapl u 6a30BbIe
¢ynkun. Tumnel BeKTOpoB. Tunbl BEKTOpOB. JMHAMUYECKask TUITU3AIHSI.

Tema 2. OcHOBHBIE THIIBI JAHHBIX.
®opmatr CSV. Bepcuu nporpammbl R. OcoOeHHOCTH yCTaHOBKH Mporpamm R u
Rstudio. ITone3nsie ccbuiku. Konconp mporpammel R. OxHa mporpammser Rstudio.
Uro takoe ckpunt. CriocoObl 3amycka koMan 1. Be13oB cripaBku. R Kak KaiabKyasTOp.
Omneparuu ¢ Bektopamu. [IpaBuiia BekropHoi anredpel. CpaBHeHHE BEeKTOPOB. [1po-
creitime rpaduku. BoinonHeHne cepur KOMaH 1. Y CTaHOBKa OMOJIMOTEK

Tema 3. BekTopHbI€ onepanum.
Jlormdeckue omnepanuu. MatemaTrdeckue orneparuu. [IpaBuia moBTopa BEKTOPOB
(Recycling Rule). ITocnenoBarensHoctu. Pabora ¢ nornueckumu Bekropamu. MH-
nekcanusi BeKTopoB. JloOaBlieHHe 37IeMEHTOB K BEKTOpy. CBOICTBa BEKTOPOB.
®yHkuu sort u order

Paznea 2. Tabaunbl, UMKJIbI, UTEpAlUN, TPaduKa U IPyrue CJI0KHbIE KOHCTPYK-

MM B a13bIKe R

Tema 4. Tabuubl 1 00J1€e CJI0KHbIE THUIIBI TaHHBIX.
Crnoxusble jorumdyeckue onepanuu. daktopel u (yHkuus summary(). OyHKIUS
sample(). @yHKIMHU TIepeceueHusi, OObETUHEHHUS U BBIUUTAHUS AJIEMEHTOB BEKTO-
poB. Pabora ¢ tabnumamu. Beibopku u3 tadmun. Tabnuia @umepa "Upuc". Tlpo-
BEPKHU YCIIOBUI

Tema S. [luk/abl M BEKTOPHbIE UTEPALIUM, TPauKa.
[Mukiel ¢ mojxcueToM moBTOpoB. Peanuzanusa meroga Monte-Kapio. Bektophas
uteparus, cemeictBo Gyukmuii apply. basoBas rpaduka - pynkius plot. [Iponsu-
HyTas rpaduka maket ggplot2. [TocTpoenue rucTorpamMm, TEIIOBBIX KapT U OJIOKOB
rpaduKoB.

Pazgea 3 Ucnosb30BaHue MAKETOB U3 «BCEJEHHOH tidyverse», CHHTAKCUC, PHJIb-

Tpauus, Tpanchopmanus u padora ¢ 1aTamMu

Tema 6. KommuiekcHbie onepanuy HaJl TA0JAMYHBIMY JAHHBIMH.
[Taxet dplyr. 3arpy3ka Tabnuunbix gaHHbIX. OcobeHHoCTH tibble. dunbTparus nan-
HBIX B TaObnuuax. CopTUpOBKA JaHHBIX B TabiuLax. ['pynnupoBka TaOIMYHBIX JaH-
HbIX. Llenouku komana. Tpanchopmanuu TabauuHbIX AJaHHBIX. OObenMHEHHE Ta0-
au 1o Kiarovy. TpaHcnoHupoBaHue TaOJIULL.

Tema 7. CioxHble onepanum HaX 1aTAMH U CTPOKAMH B Ta0JulILe.
PaboTa co cTpokOBBIMU JTaHHBIMU cpeficTBaMu ntakeToB dplyr. PaGoTaiite ¢ orude-
CKUMH JaHHBbIMU cpejcTBamu makeToB dplyr. UNIX Bpemsi, mpeoOpa3oBaHue aat
pa3HbIX opMaToB B cTaHAapTHBIE 11 R popmatsr cpencrBamu makeToB dplyr

Pazgen 4 CratucTuueckue MeToAbl U MOJAEJIMPOBAHUE YPOKAWHOCTH 1O BHEII-
HHUM MeTeOJAHHbIM

Tema 8. CTaTHCTHYECKHH aHAJIU3 ¢ MIOMOIILIO A3BIKAa R.
Pacuér xoppemsauuu B R. AHanu3 pacnpeneneHus no rucrorpaMmaM. Tect Ha HOp-
MaJIbHOCTB pactpenesenus. CeMeincTBo komaH "nuHeHas Mmoaens'. Uarepnpera-
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1Ys TaHHBIX JUHEWHOW Moaenu. OneHka KadyecTBa MoJeau. MHOXECTBEHHAs pe-
rpeccus B s3bike R. JlucnepcrnonHbiil ananus B si3bIke R. Y cnoBus B3auMoaencTBus
MIEPEMEHHBIX

Tema 9. MoaesupoBaHue ypo:xKaiHOCTH 110 BHEIIHUM METEOJaHHbIM.
OTtnuune popmara XxpaHEeHUS] METEOJaHHBIX OT CTaHIapTHOTO BuAa. Pabora ¢ make-
TOM rnoaa. Pacder cymMMmpl akTUBHBIX Temmeparyp. OuibTpanus mo reorpadude-
CKOM OJIM30CTH JIAaHHBIX MeTeocTaHIui. [locTpoeHne UHToroBoi Moaeu

4.3 Jlekuun/mpakTU4eCcKue 3aHATHS

Kypc nekiuit u npakTU4eCKuX 3aHATUNA BKJIIOYAeT B ceOst 2 OCHOBHBIX pasjena,
OIKCaHUE KOTOPHIX MPUBEACHO B Ta0I. 4.

Tabnuma 4
Couepmaﬂne HeKHHﬁ/HpaKTquCKHX 3aHATHI U KOHTPOJ/IBHBIC MEPOTIPUATHHA
DopmMupy- Koua-
. Bun
Ne Ne u HazBanue Jgexkumii/ eMble BO
Ne paznena . KOHTPOJILHOT0
n/n NPAKTUYECCKUX 3aHATHHU KOMIIETCH- ya-
MeponpuATHSA
107071 COB
Pa3nen 1. Beenenue. CTPYKTYpHI H THIIBI JaHHBIX B s13bIke R 7
Tema 1. Beenenue 0a- | Jlexmusa Nel OIIK-1.1; VYcrHblil onpoc 2
30BbIC MOHATHUS s3bIKa | BBenenue 6azobie monsTus | OIK-1.2;
R si3bIKa R. OIIK-1.3;
OIIK-1.4;
OIIK-3.1;
OIIK-3.2
Tema 2. OcHOBHEIE [IpakTrueckoe 3anstue Ne 1. OIIK-1.1; | Permenue 3amau 2
THITBI JAHHBIX. NuTepdeiic cpems pa3pa- OIIK-1.2;
6otku Rstudio. OIK-1.3;
OIIK-1.4;
OIIK-3.1;
1. OIIK-3.2
Tema 3. BexTopHbie [Ipaktuueckoe 3anarue Ne 2. | OIIK-1.1; | Pemmenue 3amau 2
orepanun 3arpyska JaHHbIX. BekTop- OIIK-1.2;
HBIE OIIEPALIUN. OIIK-1.3;
OIIK-1.4;
OIIK-3.1;
OIIK-3.2
[IpakTuueckoe 3anarue Ne 3. OIIK-1.1; | Perenue 3amau 1
Cnoxusle onepanuu Haj Bek- | OTK-1.2;
TOpaMu OIIK-1.3;
OIIK-1.4;
OIIK-3.1;
OIIK-3.2
Paznen 2. Tabaunpl, HUKJIbI, UTEPALNU, TPaGUKa U IPyTrHe CJI0KHbIE KOHCTPYK- 5
MM B si3bIKe R
Tema 4. TaOmume! 1 [TpakTrueckoe 3ansitue Ne 4 OIIK-1.1; | Permenue 3amau 2
> | Gosee cioxHbIe THIB | [IpOBEPKH YCIOBHIA. OIIK-1.2;
JTAHHBIX Pa6ota c Tabauniamu B R. OIK-1.3;
OIIK-1.4;
OIIK-3.1;

OIlK-3.2
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DopmMupy- Koa-
. Bupn
Ne Ne u Ha3BaHMe JeKuMiA/ eMble BO
Ne pasnena . KOHTPOJILHOI'O
n/m NPAKTHYECKUX 3aHATHI KOMIIeTeH- 4a-
MeponpusITHS
10701 COB
Tema 5. Luxiiel u [Ipaktuyeckoe 3anstue Ne 5. | OIIK-1.1; | Pemenue 3anau 3
BEKTOpHBIE UTepauy, | LIUKIbI U BEKTOPHBIE UTEPA- OIlK-1.2;
rpacduka muu. I'pacduxa B 1361Ke R. OIIK-1.3;
pad pad OIIK-1.4;
OIIK-3.1;
OIIK-3.2
Pasnea 3. Ucnosib30BaHue MaKeTOB U3 «BCeJIeHHOH tidyverse», cMuHTaKkcuc, Gpuiib-
Tpauus, Tpanchopmanus U padora ¢ 1ataMu
Tema 6. KoMmieke- Ipaktrueckoe 3anstre Ne 6. 8%?}; Pemenue 3ana4 2
HbIE OTIEPAIIH HAJI dunbTpanys JaHHBIX B Ta0- OIK-1.3.
TaGIHIHBIMH TaH- munax. lenoukn komaH. OINK-1.4.
3 | meovm O0weunenune TabIuIl 1o OIIK-3.1:
) KIIOTYy. OIIK-3.2
OIIK-1.1; | Pemenue 3anau 3
Tema 7. CrioxHbie [IpakTrueckoe 3ansTue Ne 7. OIIK-1.2;
Omepannu HaL 1aTaMu | PaGoTa cO CTPOKOBBIMU JIaH- OIIK-1.3;
¥ CTPOKaMH B Ta0- HBIMU B Tabnumax. Padora ¢ OIIK-1.4;
June. JaTamMy B Ta0JIMIaX. OIIK-3.1;
OIIK-3.2
4. | Pa3nen 4. CtaTHCTHYECKHE METOAbI H MOJIEJIMPOBAHNE YPOKAWHOCTH 10 BHeIII- 7
HHM MeTE0IaAHHbIM
Tema 8. Cratuctuue- | Jlexmust Ne2. Cratuctuueckuit | OIIK-1.1; | YerHbii ompoc 2
CKUIi aHAJIU3 C TIOMO- | aHau3 ¢ moMombko s3eika R, | OIK-1.2;
LIBIO sI3BIKAa R OIIK-1.3;
OIK-1.4;
OIIK-3.1;
OIIK-3.2
[MpakTudeckoe 3anstue Ne 8. OIIK-1.1; | Permenue 3amau 2
Pacuér koppensinuu B R. uc- | OIIK-1.2;
TIepCHOHHEIH aHamus3 B s3bike | OIK-1.3;
R. OIIK-1.4;
OIK-3.1;
OIIK-3.2
[IpakTuueckoe 3anatue Ne 9. OIIK-1.1; | Perenue 3amau 2
Pa6oTa ¢ makeTom rnoaa OIIK-1.2;
OIIK-1.3;
OIIK-1.4;
Tema 9. MoaenupoBa- OIMK-3.1:
HUE YPOXKaHHOCTH IO OIIK-3.2
BHEIIIHAM METEO/1aH- OIK-1.1; | Pemenue 3amau 1
HBIM [Ipaktueckoe 3anstue Ne 10. 8g§}§’
[TocTpoeHue npoayKIMOHHON OINK-1.4:
MOACIN. OIIK-3. 1’
OIIK-3.2

4.4 IlepeyeHb BONPOCOB ISl CAMOCTOSATEILHOTO U3YyYeHUS TUCUMILIMHBI

TabOmura 5
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HepequL BOIIPOCOB AJIA CAMOCTOATECIBbHOI0 U3YYCHUA TUCHUIIJIHHBI

Ne
n/n

Ha3zBanue pa3aeja, TeMbl

Ilepeyens paccMaTpUBaeMbIX BONPOCOB /LISl CAMOCTOATEIHHOT O
H3Yy4YeHHs

Pasnea 1. Beenenne. CTpyKTYpBI H THIIBI IAaHHBIX B fi3bIKe R

Tema 1. Beenenue 0a30Bbie
HOHATHA A3bIKa R

1. S3biku mpeamecTBeHHUKU R
2. R vs Python, cpaBHEeHUE SI3BIKOB
OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4;

Tema 2. OCHOBHBIE THUIIBI
AHHBIX.

1. BpemeHHbIe psiibl Kak TIT JaHHBIX B R
2. dakTopHBIE JAHHBIC B TCHOMHUKE
OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4;

Tewma 3. BexTopnble onepa-
0707

1. CpaBHeHvie MaTpuIl ¥ BEKTOPOB
2. MarpuuHbie ornepariy B SKOJIOTMN
OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4;

Pa3znen 2. Tabaunpl, HUKJIBI, UTEP

anuu, rpa(l)mca U APYIrue CJI0KHbIC KOHCTPYKIIMHA B SI3LIKE R

Tema 4. TaOmuuel U Oosee
CJIOKHBIE TUIIBI JJTAHHBIX

1. CuurteiBanue gaHHbIX Excel
2. TlomkiroueHUE K PEISIIMOHHBIM 0a3aM JaHHBIX
OIIK-3.1; OIIK-3.2

Tewma 5. [IuKJIbI U BEKTOPHBIE
uTepaluu, rpaguka

1. Tloctpoenue xapt B R
2. 1luxuel, HcnoONMHsAEMBIE HA MHOTOIIPOIIECCOPHOM CHCTEME

napauiebHO
OIIK-3.1; OIIK-3.2

Pa3znen 3. Ucnosib30BaHue MAKeTOB U3 «BcesleHHOM tidyverse», CMHTaKkcuc, GuiabTpanus, TpaHc-
¢opmanus u padora ¢ 1aramu

Tema 6. KoMIuieKCHEBIE OIIE-
paruu HaJl TAaOJTUIHBIMU
JTAHHBIMU.

1. 3wk SQL
2. Cpasuenue dplyr ¢ makerom pandas s3eika Python
OIIK-3.1; OIIK-3.2

Tema 7. CroxxHble onepanuu
HaJl JaTaMH M CTPOKaMH B
Tabnuie.

1. IlporHosupoBaHu€e BpEMEHHBIX PSJOB
2. PerynspHble BbIpaKE€HUS AJI IOUCKA 110 TEKCTY
OIIK-3.1; OIIK-3.2

Pasnen 4. CraTucTuyeckue MeToaAbl M MOACJIMPOBAHNE YPOKAITHOCTH 10 BHEIIHMM MeTeOJaH-

HBbIM

Tema 8. Ctatuctuueckuii
a”HaJIn3 ¢ MOMONILIO sI3BIKa R

byrcrpen B sa3bike R
. Kpurunr B s3b1ke R
OIlK-3.1; OIIK-3.2

N —

Tema 9. MonenupoBanue
YPOKaHOCTH O BHEIIIHUM
METEOJAHHBIM

1. ITapcuHT METOAAHHBIX € caiiTa rp5.ru
2. lpyrue 4uciieHHble MOJIETHN MPOJAYKTUBHOCTH 3KOCUCTEM

[1K-3.1; OIIK-3.2

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Tabmuma 6

IIpyMeHeHMe AKTHBHBIX H MHTEPAKTHBHBIX 00pa30BaTe/JIbHbIX TEXHOJIOTMHI

HaumeHnoBaHue HCHOJIb3Yye-
NQ MBIX
Tema u popma 3aHATHS AKTHBHBIX H HHTEPAKTHBHBIX 00pa-
n/n 30BaTeJbHBIX TeXHOI0rHil ((hopm
00yueHus)

1. Jlexmst Nel Bpenenne 0azoBblie moHATHS si3biKa | JI | JIeKnus-Bu3yanm3anus

R.
2. | Jlekuus Ne2. MoaenupoBanue ypoxanHoctu no | JI | Jlekiusa-susyanuzanus

BHEIIHUM METEOJaHHBIM
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6. Texkynuii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOYHAS ATTeCTALMS 10
UTOraM OCBOCHUS TMCHUIIMHBI

6.1. TunoBble KOHTPOJIbHBIE 3aJAHUA WIH HHbIE MATEPHUAJIbI, HEO0OXOUMbIE
JJIS1 OIleHKM 3HAHM, YMEHHH M HABBIKOB U (MJIM) ONBITA AeSATeJIbHOCTH

Paznen 1. BBenenue. CTpPyKTYpbI M THIIBI JaHHBIX B si3biKke R
Jlekmusa Nel Benenue 0a30BbIe HOHATHA A3BIKa R.

1. IlepeuncauTe criocoObl MPUCBOCHUSI 3HAYCHUH TIEpeMEHHOM B R
2. Kaxoii u3 TUTIOB JaHHBIX B BEKTOpPAX MpHU KOHBEPTAIIMU UMEET HAUBBICIIUI MPUOPUTET
3. llepeuncnuTe NpUYUHBI TONMYJISIPHOCTH s3bIKa R
IIpakTyeckoe 3ansaTHe Ne 1
1. Co3zpaiiTe BEKTOp, coaepkamuii 3Hadenus ot -10 go 10
Bri6epure u3 aToro Bekropa 3 1o 5 3i1eMeHT
YMHOXbTE B IOJIyYEHHOM BEKTOPE BCE 3HaYEHUs Ha 3

Kakwne HEAOCTATKU €CTh Yy TUIIA JAHHBIX CIHUCOK?

A S

[Touemy TabuuIty SBISIOTCS YACTHBIM CIIy4aeM CIIUCKOB?

6. Yewm maTpuibl OTIMYAOTCS OT TaOIMILL?
IpakTnyeckoe 3ansitue Ne 2

1. Co3znaiite HOBBIH MPoekT B Rstudio

2. IlpouuTaiite comepxumoe csv ¢aina cpeactsamu Rstudio

3. CoxpaHHTE TEKCT CKPHIITA IO CYUTHIBAHUIO JaHHBIX U3 (ailyia B OTJENbHBIN CKPUNT (haiii
IIpakTyeckoe 3ansaTue Ne 3

1. 3arpy3ute naHHBIE CSV (ailyia B maMATh B BUJE TaOJIULIbI, IPOITYCTUB MEPBbIE TPU CTPOKHU.

2. 3arpysute AaHHBIE cSV (¢ailia B MaMATh B BUE TaOIUIBI, B3SIB IIEPBYIO CTPOUKY B KaueCTBE
3aroJjoBKa.

3arpy3HTe JaHHBIC CSV (1)2117[.]'[21 B [MIaMATb B BUAC Ta6J'II/II_IBI, C Pa3aCIIUTCIICM «».

Yo takoe recycling rule?

Nk

Yo npoun3oiieT npy NEPEMHOKEHUH YUCIEHHOTO U JIOTUYECKOrO BEKTOpa?
6. Kakue neiicTBUs BBINOIHAIOTCS MHTEPIPETATOPOM IIPH MCTIONHEHNHU Koda X[x>10]?

Pa3nea 2. Tabamnubl, DUKJIBI, HTEepanuu, rpaguka U Ipyrue cJI0KHble KOHCTPYKIUH B A3bIKE
R
IIpakTyeckoe 3ansaTHe Ne 4

1. Cozpnaiite ciyqaiitasle 1000 HykneoTHI0B, coXpaHuB uX B BeKTop DNA, nmocuuraite Koiu-
yecTBO Hyks1eoTu70B A u T, ux oo ot obmeit qnmunab! JJHK 1 3anummTe pe3yabTar B BeK-
Top ‘dna_at’

2. Co3paiiTe BEKTOp, B KOTOPOM 3alKCaH MPOU3BOJIBHBIA HAOOp TATUHCKUX OYKB JTMHHOW HE
meree 10000 cuMBOJIOB U TOCUMUTANUTE KOJIUYECTBO COTJIACHBIX

3. Bribepute ciydaifHpIM 00pa3oM u3 JaTHHCKOro andasuta 300 OyKB U MOCYUTA B MOTY4HB-
IIEMCS JIOJIIO TJIACHBIX

IIpakTyeckoe 3ansaTHe Ne 5
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1. Borumcnute cpegHee s KaxAOW KOJOHKMA TaONMUIBI iriS, 3a HCKIIOYECHHEM KOJOHKHU
“Species” u cobepute pe3ynbTaT B ciucok (list)

2. Ortcoprupyiite Bce BUABI B TA0JIHUIIE iriS MO CpeIHEH UTMHHE JICIECTKOB. Pe3ynbrar qomxeH
OBITH (DAKTOPOM C IpaJalsiMU B BHJI€ UMEH BUJOB C MPABUIBHON MOCIIEIOBATEILHOCTHIO
YPOBHEM.

3. [Ilo ganneiM Tabmunbl ‘diamonds’(maker ggplot2 ) mo4yWTaiiTe CPEIHIOI CTOMMOCTH II€HBI
Kapata 1yis OpuiutnanToB gopoxe 10008 st kaxmon kareropuu sipkoctH (clarity)

Paznen 3 Hcnosib30BaHHe NMAKeTOB U3 «BceJieHHO# tidyverse», cMHTakcuc, GpuiabTpamnus,
TpaHncdopManus U padboTa ¢ 1aTaMu

IIpakTyeckoe 3ansaTHEe Ne 6

1. Komang B dplyr

2. Kak cpencrBamu dplyr Bo3BecTH 3HaUCHUE BCEX 3HAYCHUI KOJIOHKHU B KBaIpaT

3. Tlouemy anst co3aaHus CBOAHBIX TaOJIUIl HYKHA IIpeIBapUTeNbHAs TPYIIHUPOBKA
IIpakTuyeckoe 3ansaTue Ne 7

1. IMoap3ysich «MaiIMHIOM» IOCTPONTE rpaUK 3aBUCUMOCTH JJIMHHBI JIETIECTKOB OT JUIMHHBI
YaIeaTuCTUKOB Ooubie 2cM it Tabiumbl « Mpucy

2. Ilonp3ysich «HaWMUHIOM» MOCYMTANTE KOJIMYECTBO PACTEHMH KaX10ro BHAA B Talnuie
«Hpuc»

3. Ionw3ysck «maiinuarom» [lo manueiM Tabmuuel ‘diamonds’(maketr ggplot2 ) mouurtaiTe
CPEHIOI0 CTOMMOCTH LIEHBI KapaTa s OpusutnanToB gopoxe 10008 mist kax ot katero-
puu sipkoctu (clarity)

Pasznen 4 CtaTucruyecKue METOAbI 1 MOJAC/IMPOBAHUEC ypomaifmocTn 0 BHCIITHUM METCOdaH-
HBbIM

Jlexknus Ne2, CTaTuCTHYECKHA aHAJN3 ¢ NOMOIIBLIO A3bIKa R.
1. B kakux npenenax KoJeOaoTcs Ko3(QPUIIMEHTH KOPPEIAIUU U JSTSPMUHAITIN
2. Kak ucrnonp3yeTcsi AMCIIEpCUOHHBIN aHAJIU3 B OIIEHKE KaueCcTBa JTMHEUHBIX Mojieneil B R?
3. Tloyemy OyTCTpern METObI CTAIH MOMYJSPHBI B COBPEMEHHON CTATHCTUKE

IIpakTyeckoe 3ansaTue Ne 8

1. TlocuuraiiTe KOOPPUIUEHT NETEPMUHALUMYU ISl CBSI3U JJIMHHBI U IIMPHUHBI JIEIECTKOB KaX-
noro Buja B Tabnuue «Mpucy

2. CamocTosTeNbHO HAMUIINTE (YHKIUIO AJ1s pacyeTa koddduurenrta koppensiuuu CrnrupMeHa
IIpakTyeckoe 3ansaTue Ne 9

1. Co3zpaiite MOENb MHOXECTBEHHON JIMHEHHOW PErpeccMy JHEBHBIX MOTOKOB YTJIEKUCIOIO
rasa 3a oceHHuii nepuoj 2013 roja 1o JaHHBIM U3MEPEHHH METO10M TypOyJIEHTHOH MyJibca-
U

2. Yro takoe ®AP?

3. Kak ucnonb3yercs cyMMa aKTUBHBIX TEMIIEPATYP B paccueTax MPOAYKTUBHOCTH IKOCUCTEM

4. Kaxkue 0a3bl METEOJAHHBIX BEI 3HAETE

5. Jlyis Bamrero permoHa paccuMTalTe CyMMY OCQJKOB M CYMMY aKTHBHBIX TEMIIEpaTyp 3a Io-
clieqHue 5 JeT

6. /[lns Bamero permoHa paccuuTtante ypoxanHOCTb mineHuisl B 2005 roay, B3sB U1 paccyeTa
CpelHHe CyMMbI aKTUBHBIX TeMIlepaTyp 3a npeapiayuiue 10 net, ¢ MereocTaHuii B paguyce
He Oonee 90 kM

IlepeyeHb BONPOCOB, BLIHOCHMbBIX HA MPOMEKYTOYHVIO ATTECTAIMIO (DK3aMeH)

1. OcHoBHBIC MMpEaACTaBJIICHUA O MOACIIMPOBAHUH. bazoBrie moHATUS U TCPMUHBI.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

OcHoBHbIe TUIIBI MOJeNell. X cpaBHUTENIbHAS OLleHKa U 001acTH puMeHeHus. CoOBpeMeHHbIe
3ala4d pa3BUTUSA MATEMaTUYECKOIO MOJEIMPOBAHMS B DKOJIOTUU, IIOYBOBEACHUU U arpoOXH-
MHUH.

Cratuctuueckue monenu. HopmansHoe pacripenenenue. BeiOopku M reHepanbHas COBOKYI-
HocTb. OCHOBHAsA 00J1aCTh MPUMEHEHUS B 3KOJIOI'UH, [IOYBOBEACHUHU U arPOXUMHUHU.

I/IMI/ITaI_II/IOHHBIG MOACIIH. Hx 3aaa4Md, BOSMOXHOCTH U OI'PaHUYCHUA. OcHoBHas 00J1acTb Ipu-
MCHCHHS B OKOJIOTHWH, ITIOYBOBCACHHUHN U arpOXHUMUMU.

I'padoBbie Mogenu. Mx 3aga4un, BO3SMOXKHOCTH M orpaHudeHus. OCHOBHas 00J1acTh MpUMEHe-
HUS B DKOJIOTMH, IOYBOBEIACHUU U arPOXUMHUH.

Tabmuunabie MOACIIHN. Hx 3ala4r, BOSMOXXHOCTHU U OI'paHUYCHU. OcHoBHas 001aCTh IMPpUMCHC-
HHSA B 9KOJIOTMH, IIOYBOBCACHUHN U arpOXUMHH.

Perp€CCI/IOHHBIe MOACIIH. Hx 3aaa4d, BO3MOXHOCTHU U OT'paHUYCHHS. OcHoBHas 00J1aCThb pu-
MCHCHHS B OKOJIOT'UH, ITIOYBOBCACHHUUN U arpOXHUMUMU.

OcCHOBHBIE MOHATHS PErPECCUOHHOTO aHanu3a. Tunsl perpeccuu. VX mpukiagHas uHTEpHIpe-
Talus B 3KOJIOTUH, II0YBOBEICHUU U arpOXUMUH.

MeTto HauMEHBIINX KBaJApaToB. OO0JacTu ero IIPUMCHCHH.

OI_[eHKa Ka4dycCTBa perpeCCHOHHOﬁ MOJCIIN. Crioco05b1 YIydYlICHUsI Ka4eCTBa pereCCI/IOHHOﬁ
MOZCIIM B 5KOJIOTMH, ITIOYBOBCACHUHN U arpOXUMHHU.

MHuoxecTBeHHas perpeccus. Ee nmpeumymiectBa u Hegoctatku. OCHOBHasi 001acTh MPUMEHE-
HUS B DKOJIOTUU, TOYBOBEICHUU U arPOXUMHUH.

[IpoctpanctBennbie Moenu. OCHOBHAs 00JaCTh MPUMEHEHUS! B SKOJIOTHH, TOYBOBEIACHUH U
arpOXMMHH.

Koppeﬂﬂum{ pAAOB JTUHAMUKH. OcHoBHas 00J1aCTh IMPUMCHCHUS B 5KOJIOT'MH, ITIOYBOBCACHUHA 1
arpoxXuMum.

OI_[eHKa TOYHOCTH ITPOTHO34. Oco0EHHOCTH ITOMCKOBOT'O IMPOIrHO3UPOBAHHA B 5KOJIOI'MH, I10Y-
BOBCACHHH U arpOXHUMHUU.

I'eocTatucruka. HpOCTpaHCTBCHHO KOOPAWHHUPOBAHHBIC JAHHBIC U UX HUCIIOJB30BAHHUE B 3KO-
JIOTUH, MMOYBOBCACHNUU U aIr'pOXUMHUH.

MOI[GJ'II/I MNpEaACTaBJIICHUA IPOCTPAHCTBCHHBIX NAHHBIX. PaCTpOBBIﬁ u BeKTopHBIfI moaxond. HpI/I—
MCPBI IPUMCHCHUA B SKOJIOTMH, ITIOYBOBCACHUH 1 arpOXUMUU.

WHuTepnonsiuust npoCTpaHCTBEHHBIX JaHHBIX. OCOOEHHOCTH IPUMEHEHHUS B 9KOJIOTHH, TOYBO-
BEJICHUU U arPOXUMHUHU.

KHaCCI/Iq)I/IKaI_II/IH MPOCTPAHCTBCHHBIX NAHHBIX. OcoOeHHOCTH X IMPUMCHCHUS B OKOJIOTUH, T10Y-
BOBCACHWH U arpOXUMHU.

FGOI/IH(bOpMaIII/IOHHI)IC MaAaTCMaTU4YCCKUE MOJICIIN. OcHoBHas 00J1aCTh IMPHUMCHCHUS B OKOJIOT'UH,
IOYBOBCACHUHN U aI'POXHUMUMU.

CpaBHI/ITeHLHHﬁ AHAJIN3 pACTPOBBIX U BEKTOPHBIX MO,Z[GJICI\/'I IMPOCTPAHCTBCHHBIX NAHHBIX. Hx
MpeMynIeCTBa U HEJOCTATKH. OcHoBHast 001aCTh MPUMCHCHUA B OKOJIOTHH, ITIOYBOBCICHUHU U
arpOXvuMHHU.

Kak MoxxHO Cco3aaBaTh HOBBIC TEMATHYCCKHUEC CIION FCOI/IH(I)OpMaI_[I/IOHHLIX Moz[eneﬁ 1 CHUCTEM C
HUCITIOJIB30BaAHHEM MCTOA0B MAaTEMATHYICCKOI'O MO)IGJ'II/IpOBaHI/IS[?

MOI[GJ'H/IpOBaHI/Ie OPUTOJHOCTH 3€EMEJIb U PUCKOB 3EMJICTIOJIE30BaHM. HepCHeKTI/IBHLIe 3aga4uu
MMPUMCHCHUSA MoJeJIel OLIEHKU B OKOJIOTUH, ITOYBOBCACHUU U aIPOXUMHUU.

Amnanus nudposbsix Mozeneit penbeda. Lndpobie kapTel U Mosenu penbeda. OCOOEHHOCTH X
MIPUMEHEHHS B SKOJIOTHH, TIOYBOBEJICHUN U arPOXUMHH.

Anrebpa kaprorpaduueckux moxaeneid. [I[puMenenne anredpandeckux M JOTHYECKUX Omepa-
LUN NIPU CO3AaHUM HOBBIX TemaTudeckux cioeB ['1C.
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40.

41.

42.

43.

44.

45.

46.

47.

48.
49.

50.

I'enepanu3anus MpOCTPAHCTBEHHBIX NaHHBIX. OCOOCHHOCTH T€HEpaIu3aly MPOCTPAHCTBEH-
HBIX JJAaHHBIX B DKOJIOTMH, [I0YBOBEACHUU U arPOXUMHUH.

Nmutanmonnoe moaenupoBanue. MiMuTaiys npupoHbIX MPOIIECCOB.

MeTOI[ MOHTe-KapJ'IO. Oco0eHHOCTH €T0 IIPUMEHCHUSA B 5KOJIOT'MH, IIOUYBOBCACHUN U arpOXu-
MHH.

NMmutanvoHHOE MOAEIMPOBAaHUE ITPOAYKIIMOHHOIO Iporecca. [Ipumepbl MMUTalMOHHON MO-
JIeJIA POCTa PACTCHUM.

MO,I[y.]'IBHaH opraHu3anuvsd UMHTAIUOHHBIX MOI[CJ'ICﬁ. HpI/IMepBI MOJYJIBbHOI'O UMUTAIUOHHOI'O
MOICIINPOBAHUA.

IlepcrieKTHBEI pa3BUTHS MATEMAaTUYECKOTO MOJECIUPOBAHMS B KOJIOTMH, IIOYBOBEICHUU U ar-
POXHMMH.

Hcnonb3oBanue rpadoBbIX MOAETCH IS pelIeHUs 3a/1a4 OLIEHKH MPUTOAHOCTH 3€MeNb B IKO-
JIOTMH, IOYBOBEICHUU U arPOXUMHUH.

Hcnonn3oBanne MCTOAOB MATEMATHUYCCKOr0O MOACIMPOBAHUA I PCIICHUA OIITHUMH3allMOH-
HBIX 3aa4 B 3KOJIOTHH, TIOYBOBCACHUHN U arpOXUMHU.

[IpuMep ncnoap30BaHUs PErpeECCUOHHON MOJIENIH B 3KOJIOTMH, TOYBOBEACHUH WIIM arPOXUMMUH.
Hcnons3oBanne MeTOA OCPEIHEHUS PSAA JMHAMUKH CKOJIB3SIIMM OKHOM.

OcobennoctH BI)I60pa HaWJIydlIero Tpe€Haa pdaaa JMHaAMUKH B 5KOJIOTHMH, ITOYBOBCACHUU U ar-
POXUMUU.

Hpouenypa U 3aJ1a41 OLUCHKH HAJIMYWA aBTOKOPPECIIALIUN B PAAY JUHAMUKU.

Ocobennoctu IMMOCTPOCHUA YPABHCHUA aBTOPEIPECCUU B SKOJIOTUH, ITOYBOBCACHUN U aIrpOXHU-
MHU.

[Ipouenypa u 3aaun OLIEHKU aBTOKOPPENIALNN MEXAY 2 psaMH JaHHBIX B 3KOJIOTUHU, IOYBO-
BEJICHUU U arPOXUMHUHU.

PacueT TouHOCTH ITPOrHO3a 110 KO3PPUINEHTY pacX0KACHUS B 9KOJIOTUH, TOYBOBEJCHUH U ar-
POXHMMH.

I/IHTGpHOJ’ISIIII/ISI JaHHBIX 11O METOAY OOBIYHOTO KpHUIruHIra B 3KOJIOI'WH, IMOYBOBCACHHUU U arpo-
XHUMHHU.

HHTCpHOJ’IHHI/ISI JaHHBIX MO PETPECCUOHHOMY YPAaBHCHHUIO CBA3H IMapaMETpa C peﬂbe(l)OM B 3KO-
JIOruu, MOYBOBCACHHUU U aIrpOXUMUH.

Crioco0bI TeHepanu3aIuy KapTorpadhuueckux Moiesield METO0M CKOJIB3SIIIETO OKHA B paMKax
I'c.

MatemaTnueckoe MOJEIUPOBAHUE U AITOPUTM PELICHHs] ONTUMHU3ALMOHHBIX 3a/1a4 C BblJIENE-
HUEM Ha KapTax ONTUMAaJIbHON CTPYKTYpPBI JpEeHaXHOU ceTH ¢ momouisio moneneit ['1UC.

MartemMaTudeckoe MOACIIUPOBAHUC U AJITOPUTM aHAJIM3a 3aBUCHUMOCTHU HOTCHHI/IaJ'H)HOI\/'I Inpo-
AYKTUBHOCTH OT FJ'IY6I/IHBI I'PYHTOBBIX BOX.

CnocoObl aHanM3a ¥ MaTEMaTHYECKOTO MOZCIIMPOBAHUA 3aBUCUMOCTHU HOTeHHHaHBHOﬁ npo-
AYKTUBHOCTH OT CE30HHOH JUHAMHKHU BJIA)KHOCTH I1OYB.

CriocoObl aHaIM3a U MOJIEIIUPOBAHMSI 3aBUCUMOCTH MOTEHLIUAIBLHON MPOJYKTUBHOCTH OT IOY-
BEHHOT'0 TAKCOHA, IPAHYJIOMETPUUECKOI0 COCTAaBA U IJIOTHOCTHU IOYB.

OcHOBHBIE 0COOCHHOCTH aHAIM3a U MOJCIIMPOBAHUA CTATUYCCKUX U NTUHAMHUYCCKUX CUCTCM B
OKOJIOTWH, ITOYBOBEACHHUU U aIrPOXUMHUH.

MeTOJIOHOFHq€CKHe 0COOEHHOCTH YKOJIOTHYECKOTO MAaTEMaTHIECKOTO MOACIINPOBAHUA.

OcHOBHBIE HpO6J’IeMBI W IMIPUHOUITHAJIIBHBIC OTPaHUYCHNA UCITI0JIB30BAHHUA METOI0OB MaTEMAaTH -
YCCKOro MOACJIMPOBAaHUA B OKOJIOTHUH, TIOYBOBCACHUHN U aIrpOXHUMHUMU.

I[J'IH PCHICHUA KAKUX MPUKIIAJHBIX 3ala49 MOKHO HCIIOJIb30BATh 3KOJIOTHYCCKUC FeOI/IH(bOpMa-
OUOHHBIC MOJCIIN U CHCTEMBI?
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51. Kakue MeToapl MaTeMaTHYeCKOro MOJCTUPOBAHMS UCIOIB3YIOTCA B KIACCU(PUKAIIUH MTOYB U
3KocucTeM?

52. Kak npoBomutcsi kapTorpadudecKkoe MOJICTUPOBAHNE BO3JCHCTBUS MCTOYHUKOB 3arpsi3HCHUS
aTMocdepsl Ha CUTYAI[MOHHBIX U TeHEpaIbHbIX Iu1aHax 00bekToB OBOC?

53.  Yto 1no3BOJISIET CMOJIETIUPOBATH U J1aTh KOJIMUYECTBEHHYIO OLIEHKY 3KOJOTMYECKUX PUCKOB pea-
JM3aMKU KOHKPETHOIO IIPOEKTA 3€MJIETI0NIb30BaHUs?

54. Kakumu METOlaMH MaTeMaTH4eCKOT0 MOJICITMPOBAHUS ONPEACIAIOT YKOJIOTUIECKH 3HAYMMBIE
¢baxTops1?

55. Kakumu mMeToamMum MaTeMaTH4eCKOTO MOJAEIMPOBAHMS ONPEACIAIOT (QYHKIMOHAIBHYIO 3aBH-
CHUMOCTbH KayecTBa 0a30BbIX KOMIIOHEHTOB SKOCHCTEM OT 3KOJIOTMYECKH 3HAYMMBIX (PaKTOPOB?

56. 1D, 2D u 3D Mozaenu npoCTpaHCTBEHHOW OpraHU3aluy JIECHBIX YIKOCHCTEM.

57. MaremMaTnueckoe MOACIMPOBAHUE IIPOLIECCOB BIArONIEPEHOCA B paMKaX JIECHBIX YKOCUCTEM.
58. Maremaruyeckoe MOEIMPOBAHNE IIPOLIECCOB SIHEPTONEPEHOCA B PAMKAX JIECHBIX SKOCUCTEM.
59. Maremarudeckoe MozenupoBaHue NoTokoB CO2 B paMKax JIECHBIX IKOCUCTEM.

60. MaremaTHdeckoe MOACIIMPOBAHUC IMMTOYBCHHBIX ITOTOKOB IIAPHHUKOBBIX I'a30B.

6.2. Onucanune nokasarteJsieil 1 KpuTepueB KOHTPOJISI YCIIEBA€MOCTH,
onucaHue KA OLeHUBAHUS

Buabl Tekyero KOHTpOJIs: OLIEHKA 3HAHUW U YMEHUW MPOBOJAUTCA HA KAXKIOM
3aHITUH;

® HAa JICKIIMOHHBIX 3aHATHUIX —C MOMOIIBIO MMCbMEHHBIX OTBETOB Ha BOIIPOCHI 110
JEKIIMOHHOMY KYpCYy,

® Ha MPAKTHYECKUX 3aHATUSAX — C MIOMOIIbIO BBIIIOJIHEHUS 3a/laHUd CBOETO BapH-
aHTa ¥ MICbMEHHBIX OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI U OPOPMIIEHUU PE3YIIb-
TaTOB paOOTHI B BU/I€ HAYYHOTO OTYETA.

Buabl npoMe:KyTOYHOr0 KOHTPOJISI: IK3aMeH

JIs1 otieHKH paboThI CTYyI€HTA MO JIUCLUUILIMHE B LEJIOM HCHOJb3YETCs CIEaYIO-
nas OayuibHas CTPYKTypa OIeHKU (0a/UIbHO-PEHTHHIOBAsi CUCTEMA) U IIKajia oIle-
HOK:

3a nmpomnyck 3aHATHsI 0€3 YBOKUTEIBbHON MPUYMHBI BRIUUTAETCs 2 Oasa.

baiel 3a ciaHHble OTYETHI (OTBETHI B TUCBMEHHBIX OTYETaX M OMPOC) paCCUU-
THIBAIOTCS B 3aBUCUMOCTH OT HEJIeJIM OT Hadalla TEMbI, TAKUM 00pa30B CTYJICHTHI MO-
OIIPSAIOTCA ClIaBaTh BCE BUILI pa0OT BOBPEMSI.

Tabmuma 7
MaxkcuManbHOE KOJIMYECTBO OAJUIOB B 3aBUCUMOCTH OT HEIESIHU OT Hadajia 3aHATHIA
Bun Heneast or Hayaja 3aHATHH
paboter | 4 2 3 4 5 6
P1-J11 10 10 5 5 0 0
P1-J12 10 10 10 10 5 5
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P1-IIP1 | 10 10 5 5 0 0 0 0
P1-IP2 | 10 10 10 5 5 0 0 0
P1-IP3 | 10 10 10 10 5 5 0 0
P2-ITP4 | 10 10 10 10 10 5 5 0
P2-IIP5 | 15 15 15 15 15 15 15 7
P2-IIP6 | 20 20 20 20 20 20 0 20
P2-IIP7 | 15 15 15 15 15 15 10 15

MaxkcumanbHast cymma 0aioB: Spyax=10%6+2%15+20=110

B ocnoBy 6amtbHO-peiiTuHTOBOM crcteMbl (BPC) mooxeHsl MpUHIHIBI, B CO-
OTBETCTBHUU C KOTOPHIMU (POPMHUPOBAHUE PEUTHHTA CTYIEHTA OCYIIECTBIISIETCS B XO/1€
TEKYIIETo, IPOMEXYTOUYHOTO KOHTPOJISI U IPOMEXKYTOUHOM aTTEeCTallui 3HAHUM.

B kon1e ceMectpa HaOpaHHBIE CTYJIEHTOM Oasiibl CyMMHPYIOTCS, U IPUHUMA-
eTCs pellieHHe 00 OLleHKe HA 3a4eT ¢ OLIEHKOI € B COOTBETCTBUU ¢ Ta0uIei 8.

Tabmuma 8
Cucrema peiiTHHIOBOro y4éTa 3HAHUI U HABBIKOB MATHCTPOB
B T€YEHHUE ceMecTpa

HIkana 3ayeT Cc OLEeHKOI
OlleHUBAHUS
110-90 OtanyHo
89-70 Xoporio
69-56 VY 10BIETBOPUTETBHO
55-0 HeynosnerBopurenbHoO

CrynenTsl, HaOpasime 110-90 6anioB, NOMYyYarOT OLEHKY «OTIMYHO» IO IK3a-
MeHY («3K3aMEH - aBTOMAT» ), HAa OCHOBAHWU OTJIMYHOMN pabOThI B TEUEHUE CEMECTPA U
XOPOIIMX PE3yJIbTATOB TECTUPOBAHUS.

Crynentsl, HaOpaBive 89-56 0aioB, MOTYT MOBBICUTH CBOIO OLIEHKY B XOJI€
HK3aMEHa, PA3BEPHYTO OTBETUB HA BOIIPOCHI, BXOISIIIME B CTUCOK BOITPOCOB. PekomeH-
JTOBAaHHBIX I DK3aMeEHa.

Crynentsl, HaOpaBiue 55 6amia U MeHee, JOMYCKAaloTCs K claue dK3aMeHa
TOJIBKO IOCJIE BBITIOJHEHHS B TOJTHOM 00bEME BCEX 3aINTAHUPOBAHHBIX KOHTPOJIBHBIX
MEPOMPUSITHIA, a TAK)KEe OTBETA HA BOIPOCHI MO MPOOJIEMHBIM TEMaM B JOMOJIHUTEb-
HOE€ BpeMsl, HA3HAYE€HHOE MTPENOJaBATENIEM.

CtyneHT, mpoIyCTUBIIUHN 3aHATHA, 0053aH MPEIOCTABUTH 3aMOTHEHHYIO pado-
Yy TETPaAb IO MPONYIIEHHOW JICKIIMU WIN BBIIIOJHEHHYIO 33/1a4y Ha KOMITBIOTEPE U
3aMOJTHEHHYI0 Pab0ovyr0 TETPaib IJIsl JAHHOTO 3aHSATHS U OTBETUTH HA MOCTABIICHHBIC
BOIIPOCHI TIO TIPOIYIICHHBIM TeMaM. Bpemsi 0TpaOOTKH MPOMYIIEHHBIX 3aHSATUH yCTa-
HAaBJIMBAETCSA M0 MPEABAPUTEIIBHON JOTOBOPEHHOCTH C IPEMOAABATEIEM.
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7.3 HopmaTuBHBIE IPABOBBIE AKTHI

1. TOCT P UCO 5725. TouHoCTb (MPaBUIBHOCTh U MPEIIU3UOHHOCTH) METOJIOB

Y pE3yJIbTaTOB U3MEpPEHUN. M:

I'OCCTAHIAPT Poccunu. 2010.

10. Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOM 1151
OCyLIeCTBJICHHSI 00Pa30BaTEIbLHOI0 MPOLECCa M0 AUCHHMILIHHE

Onucanue MaTepuaibHO-TEXHUYECKOUW 0a3bl, UMEIOIIEHCs Ha Kadeapbl U HEOO-
XOJUMOM TSI OCYIIIECTBICHHUS 00pa30BaTEIBHOTO Tpoliecca mo aucuuruinae « CoBpe-
MEHHBIE METOJIbI aHAJN3a JAaHHBIX B TIOYBOBEICHUU, arPOXUMHH U KOJIOTHUM» TIPEI-

cTaBJIEHO B Tadmuuiie 9.

Tabmuma 9

CBeneHus 00 00eCrie4eHHOCTH CNIENMATU3MPOBAHHBIMHY AYAUTOPUAMHU, Ka-
OnHeTaMH, JJa00PATOPUAMH

HanmeHoBaHMe crienuaIbLHBIX OMeLe-
HUI U IOMeLeHU I JIS CAMOCTOSATE Ib-
HOU padoThI (Ne yueOHOro Kopmyca, Ne

ay/INTOPHH)

OCHAIIIEHHOCTE CHENMAJLHBIX IOMEIEeHHI U 10~
MeleHNH ISl CAMOCTOSITEeIbHOM PadoThI

1

2

6 y4eOHbIl KOpITyC, yueOHas ayau-
topus Ne 305 s mpoBeeHuUs 3a-
HSTUHN JICKIIMOHHOTO THIA, Y4eOHasI
ayJIUTOPHS 11l IPOBEICHUS 3aHS-
TUW CEMUHAPCKOTO TUIIA, yueOHas
ayIUTOPHS JIsi TPYIITIOBBIX U UH/IHU-
BUTyJIbHBIX KOHCYJIbTAIINHN, yueo-
Hasl Ay IMTOPUS JJ1sl TEKYIIEro KOH-
TPOJISI U MPOMEKYTOYHOM aTTeCTa-
11U, IOMEIIICHHE 11 CaMOCTOSI-
TEIBHOU pabOoThI

NutepaktuBHas gocka 1 mr.
(MuB.Ne550136/1)

1. ITapter 10 mT.

2. CTonbl KOMIBIOTEPHBIE 14 1IT.

3. Crynabs 30 miT.

4. UnTepaktrBHasg nocka Smart 68013 co
BCTPOEHHBIM MPOoeKTOpOoM MHB.Ne560906.
5. Cb Intel Core 2 Duo E4700/2,6Ghz/2Mb
14 wrt. MuB.Ne559425/1 — 14.

6. Monutop 19 LG Flatron L1953S-BS 14
IIT.

NuB.Ne559427/1 — 14

bubnnoTeka, yuTaNLHBIA 3aJ1, DJIEK-
TPOHHBIN UMT. 31 - aya. Ne 144

KomrmbrorepusnpoBaHHas cuctema rnovcka
HAYYHBIX U YYCOHBIX MaTEpUAJIOB, CKAaHEP

Crynenueckoe oomexxutue Ned,
KOMHAaTa JIJIsl CAaMOTIOITOTOBKH

IIuceMeHHEBIE CTOJIbI, CTYJIbA
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11. MeToauueckue PEeKOMEeHIAIINNA CTYJACHTAM 110 OCBOCHHUIO NHCIHUILJIMHBI

[lepexoa Kk MHOTOCTYIEHYATOW CUCTEME BBICHIETO0 00pa30BaHUs MPEANonIaracT
YBEJIMUEHUE KOJIMYECTBA YaCOB, OTBEJICHHBIX HA CAMOCTOSTEIbHYIO padoTy. CienoBa-
TEJIBHO, YYaIIHecs, BIaICIONINEe HABBIKAMUA OPTaHU3AIlUN CaMOCTOSTEIbHON padOThI
HaJl y4eOHbIM MaTepuaaoM, UMEIOT HECOMHEHHOE MPEUMYILECTBO. YUeOHYI0 paboTy
CTYJICHTa BBICIIETO YYCOHOTO 3aBEJCHUS MOYKHO Pa3C/IUTh HA JBE YaCTU: ayJaUTOP-
Hy10 (M0 Y4eOHOMY TUIaHy Balllero HarpaBiIeHUs] — ATO JIEKIMs, MPAKTUYECKOEe 3aHsI-
THE, 3a4ET C OLICHKOI) U camocTosATeNbHag padboty. CamocTosaTensHas padboTa mpes-
CTaBJIsIeT cOO0M 0CO00 OPraHNU30BAaHHBIN BUJl YUEOHOU NESITEIbHOCTH, KOTOPBIN J101-
YKEH OTBEYATh OIpECIICHHbIM TpeOoBaHUAIM. Bo-1iepBbIX, HEOOXOIUMO pa3yMHOE UC-
M0JIb30BAHUE JIMYHOTO BPEMEHH, T.€. XOPOILIO IPOyMaHHBIH U CTPOrO COOIIOAAaEMBIit
pexUM ydeOHOTO TpyJia. Bo-BTOPBIX, TaK KaK 3aHATHS OT ClIydasl K CIydar0 CHUKAIOT
3 (HEKTUBHOCTH CAMOCTOSITEILHOM PaOOThI, BaXKHBI PETYJISIPHOCTh U MOCJIEI0OBATEb-
HOCTb M3YUY€HHS YUE€OHBIX MaTEepUaIOB. B-TpeTbuX, CTYICHT OHKEH MPOSBISATH CO-
3HATEIbHOCTh U AKTUBHOCTb, MOCKOJIbKY TMO3HAHHE MPEACTABISET COOOM CIIOMKHBIN
MPOLIECC, BO MHOT'OM 3aBHUCSIIHAN OT IEMCTBUHN y4allerocs.

CamocTosiTenbHas paboTa CTyIeHTa MPEIoiaraeT ornopy Ha 3HaHUsI, MOJy4EH-
HBIE BO BPEMSI Ay IUTOPHBIX 3aHATUN, TPEXKE BCETO JEeKIMH. Cle10BaTENbHO, KaXK bl
CTYJCHT JI0JKEH YMETh KOHCIIEKTUPOBATh YCTHYIO PEYb.

OCHOBHOE TTPaBUJIO KOHCIIEKTUPOBAHUS: BAXKHEE MOHSTH JIOTUKY H3JI0KECHUS B
1IEJIOM, YEM 3allicaTh HECBsI3aHHbIE, 0OPBIBOUHBIEC (pparmMeHThl. HeoO6xoammo ucmnosib-
30BaTh MPOCTYIO HEPOPMaAIbHYIO cucTeMy 3anucu. CTyJEHT JOJIKEH MOMHUTD: 3aIHUCh
JIOJDKHA OBITH MOHSITHA KOHCIIEKTUPYIOLIEMY, & HE KOMY-TO JIPYTOMY.

[Tocne kax10¥ JIEKIHUH CIIETyET NEPEYUTATh KOHCIIEKT, UCIIPABUTh BO3MOKHbBIE
OIMOKH, pac(ppoBaTh BHIHYXKICHHBIC COKpAIECHUS U T.JI. 3aTeéM HEOOXOJIUMO ca-
MOCTOSITEJIbHO MPOPadOTaTh TEOPETUUECKHE MAaTEPHANIbI 0 TeME JICKIIUH, B3SIThIC U3
y4eOHUKOB, YYEOHBIX MOCOOWH, CIOBaped M CIPAaBOYHUKOB, SHUMKIONEAUN U T.I.
O0s13aTeIbHO CPAaBHUTE COOPAHHYIO HHGOPMAIIUIO C JICKIIMOHHBIM KOHCIIEKTOM, JOTH-
IUTE HEOOXOJIUMBIEC CBEIICHUS, BBIJICIUTE OMOPHBIC MYHKTHI, CleNaiiTe TpeOyemble
MOAYEPKUBAHUSI.

Oco060e BHUMaHUE CIEayeT yAeIsATh TepMUHaM. BaxHO MOHUMAaTh, 4YTO BO MHO-
rUX TEPMHUHOJIOTMYECKUX CHUCTEMaX TPaAUIIMOHHO BCTPEUYAIOTCS MHOTO3HAYHBIE TEp-
MUHBI. Bce TepMUHBI U MOHSATHUS, CEMAHTUKA KOTOPBIX HEIOCTATOYHO SICHA y4yalle-
MyCs, OH JJOJKEH MPOBEPSIThH C MOMOIIBIO SHIUKIIONEIN, CIIOBAPEN U CIIPABOYHUKOB
U BBITIMCHIBATH TOJIKOBaHUE B TeTpaab. CTyJAeHTY HEOOXOAMMO MTOMHHUTb, YTO OT BJa-
JICHUSI CTIEUATIbHONM TEPMUHOJIOTUEN - 3HAHUSI TEPMUHA U YCIICIIIHOTO ONEPUPOBAHUS
UM - 9aCTO 3aBHCHT yCIeX KaK B y4eOHOH, Tak U B podeccuoHanbHOM chepe. Yuaire-
MYCsl pEKOMEH]IyETCSl COCTaBUTh U HEMPEPHIBHO MOMOJIHIATH CBOM COOCTBEHHBIHN CIIO-
Bapb TEPMUHOB, OOIICYIOTPEOUTETHLHON HAYYHON JIGKCUKH, COKpaIlleHui, ab0peBua-
TYp.

[ToMHUTE, YTO MPU MOATOTOBKE K 3a4€Ty C OLICHKOH HEOOXOJMMO OMUPAThCs
MpeXxe BCEro Ha KOHCIEKTHI JICKIIUM, TaK KaK OHU 00JIaJlal0T MPEUMYIIECTBAMU 10
CPaBHEHMIO C MeYaTHBIMU M3AaHUsIMH. OOBIYHO KOHCHEKTHI Oojiee JeTajabHbI, OTpa-
JKAIOT CaMyl0 COBPEMEHHYIO U OTIEPATUBHYIO HH(POPMAIIHIO, TOIPOOHO OCBEIIAIOT BO-
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IIPOCHI, HHTEpecyromue yqamuxcs. OgHaKko NOoAroTOBKa TOJBKO IO JIEKUMOHHBIM Ma-
TepHajaM BCE K€ HeIOCTaTO4YHa, BaM HEOOXOAMMO MCTIOIb30BaTh U JPYTYI0 yUeOHYIO
autepatypy. s cepbe3HOro pacKphITUs MPOOJIeM U3yd4aeMoil THCUHUIUIMHBI PEKO-
MEH/IYEeTCSl MCIOJIb30BaTh JIBa WM 0oJiee yUeOHBIX OCOOMS, TaK KaK HE CYIIECTBYET
UJCaNBbHBIX YUE€OHUKOB, HO KaX/IbIi U3 HUX UMEET CBOM JOCTOMHCTBA U HEIOCTATKH.
ConocTaBiieHHe pa3HbIX MOAXOJ0B K OMMCAHUIO HAYYHBIX POOJIEM, CPaBHEHUE TEO-
peTHYecKor HHPOpMAIMH [TO3BOJISIIOT 00Jiee TITy00KO U OCHOBATENIbHO YCBOUTH yue0-
HbIN Kypc. [Ipy ocBOeHUU JaHHOTO Kypca CTYIEHT MOXKET MO0JIb30BaThCsl OMOINOTEKON
By3a, KOTOpPasl B IOJIHOM Mepe o0ecrieueHa COOTBETCTBYIOIIEH JIUTEPaTypPOU.

C Bompocam¥ K 3a4€Ty ¢ OLIEHKOW PEKOMEHIyEM 03HAKOMUTBCS B CAMOM Hayale
U3Yy4EHHUS JUCLUILIUHBIL, 3TO I03BOJIUT BaM B TEUEHUE ceMecTpa 3(PPEKTUBHO OpraHU-
30BaTh CAMOCTOSITENIbHYIO pabOTy, KOPPEKTUPOBATh CBOM KOHCIEKTHI U 0CO00€ BHU-
MaHHUE YIENIATh TEM HAYYHBIM IIPOo0OJIeMaM, KOTOPbIE BbIJICIEHBI KaK BaKHEHIIINE.

Buabl 1 popMbI 0TPAGOTKH NPONYIIEHHBIX 3aHATHI

CryaeHT, nponyCTUBIINNA 3aHATUS 00s3aH NPEIOCTABUTh KOHCIIEKT MPOMYIEH-
HOM JIEKUMU WIX 3aHATHS U OTBETUTH HA MOCTABJIEHHBIE BOIPOCHI IO MPOITYIIEHHBIM
TeMaM. BpeMs oTpabOTKM MpPONYIIEHHBIX 3aHATHI YCTaHABIMBAETCS IO MPEABaApH-
TEJIbHOW JOTOBOPEHHOCTH C MPENOJaBATENEM.

12. MeToauveckne peKOMeHIAMHU NPENoAaBaTe I siM [0 OPraHu3anuu 00y4eHust
10 IMCUHUIINHE

JlucuuniauHa no3BOJIIET CTyA€HTaM yIiyOuTh 3HaHMS 10 OJHOMY U3 pa3esioB
DKOJIOTUH, UMEIOIEMY BaKHOE MPAKTUYECKOE 3HAYEHUE BCEX MTPOTEKAIOIIUX MPOLEC-
COB Ha 3eMJI€ U HaXOJUTh CIIOCOOBI YIIPABICHUS UMH.

OnHolt U3 GopM IMPOBEACHUS 3aHATUN SBISETCS NMPAKTUUYECKOE 3aHATHE. DTO
OJIMH U3 HamOoJee CIOXKHBIX U B TO K€ BpeMsl IJIOJOTBOPHBIX BUIOB ((hOpM) BY30B-
cKkoro o0yuenus u Bocnutanus. [Ipu pa3paboTke METOAUKHM NMPAKTUYECKUX 3aHITUN
BaKHOE MECTO 3aHMMAET BOIPOC O B3aMMOCBSI3U MEXKIY NMPAKTHUYECKUM 3aHATHEM U
JIEKITUEH, CaMOCTOSATEIILHON PabOTOM CTYJIEHTOB, O XapakTepe U croco0ax Takoul B3a-
uMocBs3u. [IpakTuueckoe 3aHATHE HE TOJKHO MOBTOPSATH JIEKIUIO, U, BMECTE C TEM,
€ro PYKOBOJUTENI HEOOXOJWMO COXPAHUTh CBS3b MPUHLMIHAIBHBIX IOJOKEHUN
JIEKLIMH C COICPKAHUEM MTPAKTUYECKOTO 3aHITHS.

[Ipu ycinoBum cobmoaeHuss TpeOOBaHUI METOJUMKH UX MPOBEIEHUS NpaKTUye-
CKHE 3aHATHS BBIOJHAIOT MHOTOIPAHHYIO POJIb: CTUMYJIUPYIOT PETYJISIPHOE H3yUEHUE
CTYJIEHTaMH{ IIEPBOMCTOYHHUKOB U JPYTOil JINTEPATYyPBhl, @ TAKKE BHUMATEIBHOE OTHO-
LIEHUE K JICKUMOHHOMY KYpCy; 3aKpEIUISIOT 3HAHUS, MOIYUYEHHBIE CTYJIECHTAMU MpHU
IPOCITYIIMBAaHUH JIEKIIMM M CAMOCTOSITENIbHOM paboTe HaJl IUTEepaTypoi; pacIupsOT
KpYT 3HaHW Ojarofaps BBICTYIUICHUSIM TOBapHILEH U MpenojaBaTess Ha 3aHITHH;
MO3BOJISIIOT CTYJIEHTaM IIPOBEPUTH IPABUIIBHOCTD PAHEE MTOJTYYEHHBIX 3HAHUH, BbIUJIE-
HUTh B HUX HanboJsiee BaKHOE, CYIIECTBEHHOE; CIIOCOOCTBYIOT MPEBPAIICHUIO 3HAHUM
B TBEp/IbI€ JIMUHbIE YOCKICHUS, PACCEMBAIOT COMHEHHUSI, KOTOPbIE MOIJIM BO3HUKHYTh
Ha JIEKIMSIX U IPU U3YUYEHUU JTUTEPATYPhI, YTO OCOOEHHO XOPOILIO JOCTUTAETCs B pe-
3yJbTaTe CTOJIKHOBEHUSI MHEHUH, TUCKYCCUU; TPUBUBAIOT HABBIKK CAMOCTOSITEIbHOTO
MBIIJICHUS], YCTHOIO BBICTYIUIEHHSI MO TEOPETUYECKUM BOIPOCAM, OTTAYMBAIOT
MBICJIb, IPUYYAIOT CTYAEHTOB CBOOOAHO OMEPUPOBATH TEPMUHOJIOTHEM.

Bb160p GopMBbI IPakTUYECKOTO 3aHATHSI IO HKOJIOTUH 3aBUCUT OT psaa (axro-
pOB:
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- OT COJIEpKaHMUs TEMbI M XapaKTepa PeKOMEHIyEMbIX 110 Hel HICTOYHUKOB U MTOCOOHIA,
B TOM YHCJIE U OT UX 00bEMA;

- OT YpOBHS MOJTOTOBJICHHOCTH, OPTaHU30BAaHHOCTU U PabOTOCIOCOOHOCTH JaHHOU
TPYNIIbL, €€ crieuaIn3aiui U MpodeccnoHaNbHOM HAlIPaBICHHOCTH;

- OT OIbITa UCIOJI30BAHUS PA3IMYHBIX (POPM Ha MPEAIIECTBYIOIUX 3aHATUAX.

N30pannas popma mpakTHUECKOTO 3aHATHUS MPU3BaHa 00ECIIEYUTh PeaTn3aluio
BCeX ero (hyHKIIMIA: Mo3HaBaTEILHOM, BOCIIUTATEIbHOM, KOHTPOJIS.

B npakTuke npakTHYEeCKUX 3aHATUN B By3aX MOXHO BBIIETUTH psia GopM: pas-
BepHyTas Oecea, TeopeTruueckasi KOHGEpeHIMs, YCTHbIE OITPOCHI, YIIPaXKHEHHSI Ha ca-
MOCTOSITEJIbHOCTh MBILIJIEHUS U IPYTHE.

Hcnonb3oBaHne MHTEPAKTUBHBIX (DOPM U METOJIOB Ha 3aHATHUSIX SIBIISIOTCS aK-
TyaJIbHOU MPOOJIEMON COBPEMEHHOTO By3a M, BEPOSTHO, HACTYIAET 3I0Xa pacliBeTa
MHTEpaKTUBHBIX MeTo70B o0yueHusi. ®I'OC BO cTyneHTOB BceX HamlpaBiIeHUH Je-
Jar0T 00s3aTENbHBIM HCIOIH30BaHNE UMEHHO aKTUBHBIX METOJIOB 00y4eHHUs. AKTHB-
HbIE METOIbl O0YUEHHUS SIBJISIIOTCSI OJJHUM U3 Hanbosee 3 PEeKTUBHBIX CPEICTB BOBJIC-
YEHUS CTYJICHTOB B Y4€OHO-TI03HABATEIbHYIO A TEIbHOCTb.

N HTEepaKkTUBHBIN — 03HAYAET CIIOCOOHOCTh B3aUMOJICUCTBOBATH WJIU HAXOIUTCS
B pexxuMe Oecenipl, nuanora. CienoBaTeabHO, THTEPAKTUBHOE 00YUYEHUE — TUAJIOr0BOE
oOy4eHHe, B X0/1€ KOTOPOTO OCYIIECTBIISIETCS B3aUMOJICHCTBUE MTEJarora U CTyeHTa.

K kareropuu Takux MeTO/10B OTHOCHUTCS TeopeTudeckas koHpepenuus. [pemno-
JlaBaTelb HE JOJKEH OTPAaHUYMBATh CTYACHTOB B JCTAIM3AI[MU BHIOPAHHBIX UMU TEM.
Hab6rogaeTcst koppensius BBIOpaHHOM CTYIEHTaMU TEMBI C HAIPABJICHUEM UX 00yue-
Husl. TeopeTnueckas KoHPpepeHus TpeOyeT IIaHOMEPHOM, KPOIIOTIMBOM MOATOTOBKU
Marepuaia 3apanee. [IpenogaBaresb 3HaKOMUTCS € TIJIAHAMH, TOATOTOBJICHHBIMU CTY-
JIEHTaMU, PEKOMEHIyeT HOBYIO JINTEPATYpPy, KPOME TOH, UTO ObLIa yKE 1aHa B OOIIeH
TEMaTUKe, KOHCYJIbTUPYET YUaCTHUKOB KOH(DEPEHIIUU 1, HAKOHEI], TPOCMATPUBAET T'O-
TOBbIE TEKCTHI UJIM K€ MPOCIYLUIMBAET UX B UCIIOJHEHUH aBTOpOB. llociennee nmeer
L€JIbI0 IOMOYb B COBEPIIEHCTBOBAHMHU HABBIKOB ITyOJIMYHOTO BHICTYIUJIEHHS, B BEIOOpE
HY>KHOT'O TeMIla U3JI0KEeHHsI MaTeprana u T. 1. [locne okoHyaHust JOKIaaa CTYIEHTHI
3aJ1al0T BOIIPOCHI MO MPEICTaBICHHON MH(pOopManyK. Borpocsl 1 OTBETHI Ha HUX CO-
CTaBJISIOT LIEHTPAIbHYIO YacTh IPAKTUYECKOTO 3aHATHS. Kak n3BecTHO, CIOCOOHOCTH
MOCTaBUTh BOIPOC MPEANOIAraeT U3BECTHYIO MOATOTOBICHHOCTh MO COOTBETCTBYIO-
el reme. M yem ocHoBaTenbHEE MOATOTOBKA, TEM IIy0Ke U KBAIU(PUIIMPOBaAHHEE
3agaeTcs Borpoc. OTBeuaeT Ha BONPOCHI CHavaja JJOKIa4iK, IOTOM JO0N CTYEHT,
U3bSIBUBIINHN JKEJTaHWE BBICKA3aThCS 10 TOMY WK ApyroMy u3 Hux. OCOOEHHO ak-
TUBHBI B 3TUX CIIy4asiX ObIBAIOT AyOJephl JOKIAIUUKA, €CIIM TaKOBbIE HA3HAYAJHUCH.
Kak npaBwuiio, mo o6cyxaaeMomMy BOIIPOCY pa3BepThIBaeTCA akTUBHAs nuckyccus. [1o-
MHMO TIOJyYCHHBIX 3HAHUW CTYJIEHTHI MPUOOPETAIOT OCCIICHHBIN OMBIT OOIICHHS C
ayAUTOPUH.

OxHuM U3 ycnoBui, 00ecTieunBarONINX YCIIEeX MPaKTUYECKUX 3aHsATHH, SBIISETCS
COBOKYMHOCTb ONPE/IEICHHBIX KOHKPETHBIX TPEOOBAHUH K BHICTYIUICHUSIM CTYAEHTOB.
O1u TpeOOBaHUS JOJKHBI ObITh JOCTATOYHO YETKUMHU U B TO K€ BPEMSI HE HACTOJBKO
periiaMeHTUPOBAHHBIMH, YTOOBI CKOBBIBATH TBOPYECKYIO MBICIIb, HACAXKIATh CXEMa-
Ttu3M. [lepeyens TpeboBaHuM K TH0OOMY BBICTYIIEHUIO CTYyA€HTa IPUMEPHO TAKOB: 1)
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CBSI3b BBICTYIUICHUS C MPEAIICCTBYIONICH TEMOM MM BOTIPOCOM. 2) PACKPBITHE CYIII-
HOCTH MPOOJIEMBI. 3) METOAOJIOTUYECKOE 3HAUSHHUE IS HAyIHOU, MPOodhecCHOHATHLHOM
Y TIPAKTUIECKOM TSI TEILHOCTH.

Baxxneiimme TpeboBaHUS K BBICTYIUICHUSIM CTYACHTOB - CAMOCTOSTEILHOCTH B
noabope GaKTHUECKOro MaTepualia ¥ aHATUTHYECKOM OTHOIICHUU K HEMY, YMCHHE
paccMaTpuBaTh IPUMEPHI U (HaKThl BO B3aUMOCBS3U M B3aUMOOOYCIIOBJICHHOCTH, OT-
OoupaTh HanOoJIee CYIIICCTBEHHBIE U3 HUX.

[TpuBOIUMBIC TIPUMEPHI B (PAKTHI JOJKHBI OBITH CYIIECTBEHHBIMHU, 110 BO3MOXK-
HOCTHU TIEPEKIIMKATHCS ¢ MpodriieM OOyYeHHS M B TO K€ BpeMs HE OBITh CIUIIIKOM
«CTIeMAT3UPOBaHHBIMIY. [IpriMepsl U3 001acTH HayK, OJM3KUX K OyayIIei cremu-
IBHOCTH CTYJIEHTA, U3 cepbl TO3HAHUS, 00yUICHHUS TIOOIIPSIOTCS PyKOBOIUTEIIEM CE-
MUHapa. BeICTymieHHEe CTyJIeHTa JODKHO COOTBETCTBOBATH TPEOOBAHHSIM JIOTHKH.
Yerkoe BBHIWICHEHHE M3JIaraeMoi MPoOJIeMbl, ee TouHast (hOpMYJIUPOBKA, HEYKOCHU-
TeJbHAs TMOCJIEN0BATEILHOCTh apTyMEHTAIlMd MMEHHO NaHHOW TpoOjembl, 0e3 He-
OIpPaBJIaHHBIX OTCTYIUIEHUW OT HEE B IMpolecce 0O0OCHOBaHMs, Oe3ycloBHAs JOKa3a-
TEJIHLHOCTH, HEIPOTHBOPEYNUBOCTH M TIOJTHOTA aPTYMEHTAIINH, TIPaBUIILHOE U COCpIKa-
TEJIHbHOE UCITIOIb30BAHNE TTOHATHN U TEPMHHOB.

XKenarenpHo, 4TOOBI CTYJEHT U3Taraja MaTepuan cBo06oaHo. [I[pukoBaHHOCTD K
KOHCIICKTY, OOBSICHACTCS OOBIYHO CIICIYIONIMMHU MPUYMHAMH: a) IUIOXO MPOAyMaHa
CTPYKTypa U3JIOKEHUS, BOIIPOC HE OCMBICIIEH BO BCEU €r0 MOJHOTE, CTYIEHT OOUTCA
MOTEPATh HUTHh MBICIIEH, HAPYIIUTh JOTHYECKYIO MOCIEI0BATEILHOCTh BhICKA3bIBac-
MBIX TIOJIOKEHHUH, CKOMKAaTh BBICTYILJIEHUE; 0) HEJOCTATOUYHO pa3BUTA KYyJIbTypa yCT-
HOM peun, onmaceHue rOBOPUTH «KOPSIBO» U HEYOEIUTENbHO; B) MaTepuaj CIHCAH U3
y4eOHBIX MOCOOMM MEeXaHU4YeCKH, 0€3 JTOCTATOYHOTO OCMBICIMBAHUSA €r0; I') KaK HC-
KJIFOUEHUE, MaTepuajl CIUCaH y TOBapHILA UM K€ UCIOIb3YETCSl Uy>KOW KOHCIICKT.
JIro6as u3 epeurclIeHHbIX MPUYWH, 32 UCKITIOUYEHUEM BTOPOM, TOBOPUT O TOBEPXHOCT-
HOM WJIM K€ TIPOCTO HEJI0OPOCOBECTHOM MOJATOTOBKE CTY/ICHTA K 3aHSTHIO.

BaxxHO Hay4HWTh CTYJEHTOB BO BPEMs BBICTYIUICHHS TOIICPKHBATH MOCTOSH-
HYIO CBSI3b C ayJUTOPHUEH, OBICTPO, HE TEPSSICh, PEarupoBaTh HA PEIUIUKH, BOIIPOCHI,
3aMeYaHus, YTO J1aeTcsl OOBIYHO HE cpasy, TPeOyeT MOCTOSIHHOM paboThl HaJ COOOM.
Brictynatronuit oOpamiaeTcs kK ayAuTOPUH, a HE K TIPET01aBaTelt0, KaK MKOJIbHUK Ha
ypoke. KOHTakT co ciymarensMu - IMOMOTAeT CTYACHTY JIydille BBIPa3uTh CBOIO
MBICJIb, PEAKIIMsI aAyJJUTOPUU TTO3BOJIUT €My IMOYYBCTBOBATh CHJIBHBIE U CIa0bIe CTO-
POHBI CBOETO BBICTYIUICHHS. be3 «00paTHOM CBSI3W» CO CIYIIATENSIMU BBICTYIUJICHHUE
CTYJICHTa - 3TO Pa3roBOP C CaMUM CO0OM, 0OpallieHrne B MyCTOTY; €My OJIMHOKO U He-
YIOTHO 3a Kadeapoit, [10aToMy Ha 3aHATHUSIX HETJIOXO BBECTH B TPAJUIIMIO aHATU3 HE
TOJIBKO COJIEP>KaHMsI BBICTYILJICHUH, HO U UX (DOPMBI - peuH, TUKIMH, TIOBEICHUS 32
Kadeapoi, xapakrepa oOIIEHUS C ay TUTOPHUECH.

JloOuBasich BHUMATENHHOTO U aHAJIIMTUYECKOTO OTHOIICHHS CTYJCHTOB K BBI-
CTYIUICHUSIM TOBAPHIIICH, PYKOBOIUTEIh CEMUHAPA 3apaHee CTAaBUT UX B U3BECTHOCT,
4TO COJAep KaTeIbHBIA aHaJIN3 BBICTYIUICHHS, JOKIaaa Wi pedepara OH OICHUBACT
TaK K€ BBICOKO, KaK W BBICTYIUICHHE C XOPOIIUM JOKJIaJa0M. BOMpOCk MOKIaaunuKy
3aJ]aI0T TIPEXKIE BCETO CTYICHTHI.

IIporpammy pa3zpabdoraJ:

Memankuna FO.J1., k.c.-X.H., JOLICHT 5/(;514__,
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PELEH3US
Ha padouyrw nporpammy qucnuimuinabl b1.0.02 MaTtemaTuveckoe Mo/ieJIMpOBaHNe
H aHAJIHU3 JaHHBIX B arpoXuMuH H arpono4soBeaeHud OIIOII BO no

HarnpayieHUI0 35.04.03 - « ArpoXuMus U arporOYBOBEACHUE), HAMPABIECHHOCTh «AT-
POXUMCEPBUC U OLIEHKA KAYECTBA CEIbCKOX03AMCTBEHHON MPOAYKIUN», K ATPOIKOTIOTHYE-
CKHUI MEHEPKMEHT, XUMUKO-TOKCHUKOJIOTUYECKUI U MUKPOOHOJIOrHYECKUI aHaJIU3 00bEK-

TOB arpocdepbin,«[louBoobpazoBanre U MIOAOPOIKE TTOUBY
(kBasMpUKAIS BBIITYCKHUKA — MaruCTp)
MaszupoBbiM Mmuxamjiom ApHoJbAOBHYEM, 1.0.H., npodeccopom, ®I'EOY BO

«Poccuiickuil rocygapcTBeHHbIN arpaphblii yHuBepcuter — MCXA umenu K.A. Tumupsi-
3eBay, MpodeccopomM, JOKTOPOM OMOJIOTHYECKUX HAYK (Jaliee M0 TEKCTY PEleH3EHT), IPOoBe-
JIeHa peleH3usi pabouyell mporpaMMbl JUCHUIUIMHBI «MaTeMaTH4ecKoe MOJAEIMPOBAHHUE U
aHaJIU3 JaHHBIX B arpoxumuu 1 arponousoseaeHun» OIIOII BO no nanpasnenuto 35.04.03
- «Aepoxumus u azponousogedeHue, HalPaBICHHOCTh « ATPOXUMCEPBUC U OLIEHKA KauecTBa
CEIbCKOXO03IUCTBEHHON NPOIYKLIHN», «ATPOIKOIOTUUECKUN MEHEKMEHT, XUMUKO-TOKCH-
KOJIOTUYECKUN U MUKPOOHOJIOTHUECKUN aHaIn3 00BEKTOB arpocdepsi», «IlouBoodbpaszoBa-
HUE U TUIOZ0POIUE MOYB» (Maructparypa), pazpadorannoit B ®I'bOY BO «Poccwuiickuii roc-
yaapcTBeHHbIN arpapHbiii yHuBepcuteT — MCXA umenun K.A. TumupszeBay, Ha Kadenpe
sKkosioruu (pa3padotunk — Memankuna FOnust JIbBoBHa, no1IeHT Kadeapbl SKOJIOTUH, KaH/IH-
JIaT CENbCKOXO035MCTBEHHBIX HAYK).

PaccmoTpeB nipeacTaBieHHbBIE HA PELIEH3UI0 MaTepUabl, PEIICH3EHT MIPULIEN K CIETy-
IOLUM BBIBOJIAM:

1. llpenwsiBnenHas paboyasi mporpaMma JUCIUIUIMHBI «MaTeMaTH4ecKoe MOIeTUpPO-
BaHUE U aHAJU3 JAHHBIX B arPOXUMHH U arpornoyBoBeAeHUN» (najnee no Tekcty [Iporpamma)
coomseemcmeyem tpedboBanusM ®I'OC BO no nanpasnenuto 35.04.03 - «Aepoxumus u ae-

ponousogedenuey. [Iporpamma codeporcum Bce OCHOBHBIE pa3zeiibl, coomseemcmayem Tpedo-

BaHMSIM K HOPMATUBHO-METOJUYECKUM IOKYMEHTaM.

2. llpencrasnennas B [IporpamMmme akmyanbnocms yieOHON NUCIUIUIMHBI B paMKax
peamuzanuu OITOII BO e nodaescum comnenuo — TUCIUTIIINHA OTHOCUTCS K 00s13aTeTbHOMN
yacT y4eOHoro nukia — b1.

3. IpencraBnennsie B IIporpamMme uenu TUCHUTUIMHBL coomeemcmayiom TpeOoBa-
Husm GI'OC BO nanpasnenus 35.04.03 - «Aepoxumus u acponougogedenue.

4. B cootBerctBuu ¢ [Iporpammoii 3a gucuumianHoil « CoBpeMeHHbIE METO/IbI aHaIN3a
JTAHHBIX B TIOYBOBEJICHUHU, arPOXUMHUU U SKOJIOTUMY 3aKPETUICHBI:6 TpoeCcCHOHAITBHBIX KOM-
nereHunit. Jucuunnuna «MaremaTudeckoe MOIeIMPOBAaHUE U AHAJIU3 IAHHBIX B arPOXUMUHU
U arponoyYBOBE/ICHUN» U TpenactaBieHHas [Iporpamma cnocobna peanuszosams nx B 00bsB-

JICHHBIX TPEOOBAHUSX.
5. Pesynomamul 00yuenus, npernctaBieHusle B [IporpaMMe B KaTeropusix 3HATh,
YMETb, BIAJIETh coomeemcmayiom crennpuKe u colepx aHNu0 TUCIHUIUIUHBL U QeMOHCIPU-

DPYIOmM 603MONCHOCHb TIOJTYUYCHUA 3asBJIICHHBIX PE3YJIbLTATOB.

6. OO1as Tpyao€MKOCTh TUCHUILUIMHBI «MaTeMaTH4ecKoe MOACIMPOBAHNE U aHAJIU3
JTAHHBIX B arPOXUMHUH U arpOMOYBOBEACHUN)» cocTaBiseT 3 3auéTHbie enuHuIlbl (108 gaca).

7. Wudopmanusi 0 B3aMMOCBSI3M M3Y4YaeMBbIX UCHHUIUIMH U BOMPOCAM HCKITIOYCHUS
TyOIMpOBaHUs B COJICPKAHWUU AUCIUIUIMH coomeemcmeyem NeHCTBUTENBHOCTH. JlucCIu-
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winHa «MareMaTnueckoe MOACIIMPOBAHUE U aHAJIN3 JAHHBIX B arpOXUMHH U arpornoyBOBe-
JIeHun» B3auMmocBszaHa ¢ Apyrumu auciumuHamu OIIOIT BO u YueOGHoro miana mo
HarnpasiieHuto 35.04.03 - «Aepoxumus u azponoueosedeHue» 1 BOSMOKHOCTh TyOJIUPOBaAHUS
B COJIEp>KaHUM OTCYTCTBYET. [[0CKOJIbKY MUCHMIUIMHA HE MPEyCMaTPUBAET HATMYHE CTICIH-
QJIbHBIX TPEOOBAHMM K BXOAHBIM 3HAHUSIM, YMEHHSIM U KOMIIETEHIUSM CTYACHTA, XOTSI MOXKET
SBJISITHCSL TPEIISCTBYIONIECH IJIs CHEIUATbHBIX, B TOM 4YuCJe MPOodeCcCUOHATBHBIX JAUCIIU-
TUTHH, UCTIONB3YIONINX 3HAHUS B 00JIACTH SKOJIOTUH B MPOQPECCHOHATBLHOM eI TEIbHOCTH Ma-
TUCTpa MO JaHHOMY HaIpaBJIEHUIO MOJITOTOBKHU.

8. Tlpencranennas [IporpamMma mpeanonaraet uCIojib30BaHUE COBPEMEHHBIX 00pa-
30BaTENIbHBIX TEXHOJIOTUH, UCIIOIb3yEMbIE MPU peaTu3alii pa3IudHbIX BUAOB yueOHOH pa-
60Th1. @OpMBI 00pa30BaTENbHBIX TEXHOJIOTUN coomeemcmayom cieupuKe TUCITUTUIUHBIL.

9. Ilporpamma gucuuriuinHbel « MaTeMaTHYECKOE MOJETUPOBAHUE U aHAJIN3 IAHHBIX B
arpoXMMUU U arporoYBOBEACHUI MIPEAINoIaraeT 3aHaTrs B UHTEPAKTUBHOMN dopMme.

10. Bunael, conepxanue U TpyJOEMKOCTh CAMOCTOSITENIbHON paboThl CTyA€HTOB, IIPE/I-

craBieHHble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K MOATOTOBKE BBITYCKHUKOB,
coaepxkamumes Bo ®I'OC BO nanpasnenus 35.04.03 - «Aepoxumus u acponougogedenue.

11. IIpencraBnennsie U onucanusie B [Iporpamme GhopMbl mexyujeti OLIEHKU 3HAHUMN
(YCTHBIH ONPOC, BHITMIOJHEHNUE PACUETHBIX pa0OT, MUCHhbMEHHOE 3aMI0JIHEHUE OTYETHBIX (hOpM),
coomeemcmeyrom crenupuKe TUCIUIUIMHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

dopma MPOMEKYTOYHOTO KOHTPOJI 3HAHUM CTYIEHTOB, ITpeaycMoTpeHHas [Iporpam-

MOH, ocymiecTBiIsIeTcs B GopMe dK3aMEHa, UTO coomeemcmayen CTaTyCy TUCIUILUTHHBI, Kak
JTUCHHUTUTAHBI 00s13aTeNbHON yacTu yuebHoro nukia — b1.0.08.02 ®I'OC BO nanpasienus

35.04.03 - «Aepoxumus u azponoysogedeHue .
12. ®opmsl OLICHKH 3HAHUH, NpeACTaBiIeHHbIE B [Iporpamme, coomeemcmeyrom cue-

(UK TUCHUIUINHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

13. YueOHo-MeToANuECcKOe obecrneueHne JUCIUIUIMHBI PEACTABICHO: OCHOBHOM JU-
Teparypoi — 2 ucTouyHuka (6a30Bble Y4eOHUKH), JOTIOJIHUTEIBHOM TUTepaTypoil — 14 Haume-
HOBaHUI, HOPMATUBHO-IIPABOBBIE aKThl - | HCTOYHUK U coomeemcmeyem TpeOOBaHUAM

®I'OC BO nanpasnenus 335.04.03 - «Aepoxumus u acponousogederue.
14. MaTepuanbHO-TeXHHUYECKOE O0ecrieueHrne NUCHUIIIIMHBI coomeememayem Crenu-

burKe TUCIUTIIMHBI «MaTeMaTHuueckoe MOJICIMPOBAHNE M aHAIU3 JIAHHBIX B arpOXMMHHU U
arpoNOYBOBEACHUN» M O0ECIIEYMBACT HCIIOIb30BAaHUE COBPEMEHHBIX 00pa30BaTEIbHBIX, B
TOM YHCJIE UHTEPAKTUBHBIX, METOJIOB O0YUYEHUS.

15. MeToandeckne peKOMEHAAIMU CTYJEHTaM U METOJAMYECKUE PEKOMEHAIUM TIpe-
Mo/IaBaTeNsIM MO OpraHU3aIuu OOyYeHHMsI M0 IUCIMIUIMHE JAI0T MPEICTABICHUE O CIICIH-
¢dbuke 00ydeHus Mo AUCIHUIUINHE «MaTteMaTuuecKkoe MOJISTUPOBAHUE U aHAIIU3 JIAHHBIX B ar-
POXUMHH U arpONOYBOBEACHUM.

OBIIUE BbIBO/IbI
Ha ocHoBaHuu NpoBEIEHHON PELICH3UHU MOXKHO CHENIATh 3aKJIIOYEHHUE, YTO XapaKTep,

CTPYKTYpa U COJiepKaHue paboueld mporpaMMBbl TUCIUTUINHBI «MaTeMaTudecKkoe MOJeIIUPO-
BaHWC W aHAJIN3 JIAHHBIX B arpoXxuMuu u arpornouyBoBeacaun» OITOIT BO no HanpaBieHuto
35.04.03 - «Aepoxumus u acpono4eosedeHuey, HapaBIEHHOCTb «ATPOXUMCEPBUC U OLIEHKA
KauecTBa CEIIbCKOXO3IMCTBEHHON MPOAYKIMH», «ATPOIKOJOTUUCCKUN MEHEIKMEHT, XH-

27



MHUKO-TOKCHUKOJIOTUYECKUI U MUKPOOMOJIOTMYECKUI aHAJIN3 00BbeKTOB arpocgeps», «Ilou-
BOOOpa30BaHUE U IJIOJOPOIUE MOUYBY» (KBaTH(UKAIMS BBIITYCKHUKA — MarucTp), pa3padboTaH-
Hoit Memankunoi FOnueit JIbBOBHOH, 101IEHTOM Kadeaphbl 3KOJIOTHH, KaHIUIATOM CEIIbCKO-
XO35IUCTBEHHBIX HayK, cooTBeTcTBYyeT TpeboBanusiM ®I'OC BO, coBpemeHHBIM TpeboBa-
HUSIM SKOHOMUKH, PbIHKA TPYy/1a U MO3BOJIUT IIpU €€ pealin3aluu yCIenHo obecrneunTs Gop-
MHUPOBAHHE 3asIBJICHHBIX KOMIIETEHIIUM.

Penensent: Ma3upoB Muxaun ApHOJIbA0BUY, Tpodeccop, TOKTOp OMOIOrMUECKUX Hayk,
®I'bOY BO «Poccuiickuii rocygapcTBeHHbIN arpapHbiii yHuBepcuteT — MCXA
nmenu K.A. TumupsizeBay,

«27» aBrycra 2021 r.
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