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1 Hesu u 3agaun U3y4yeHUs JUCUMILTHHBI (MOIYJIA).

1.1 leab ocBOCHUS AU CIUILIAHBI.

MarteMaTtuueckoe MOJICIUPOBAHUE — ITO TEOPETUUECKAS PEKOHCTPYKIUS HEKOTOPOTO SIB-
JeHuss. MareMaTnieckoe MOJICITMPOBAHUE MPECTABISAET COOOH TEOPETUKO-IKCIIEPUMEHTATBHBIN
METOJT UCCIICIOBAHUS OMOIOTHYECKHX O0BEKTOB-OPUTHHAIOB Ha OCHOBE CO3JIaHUSI HOBBIX O0B-
€KTOB - MaTEMaTUYECKUX MOJEIIEH.

Lenb TUCHIUTIIIMHBI — MO3HAKOMUTH CTYJIEHTOB PA3JIMYHBIX OMOJIOTHYSCKUX CHEIUATBHO-
CTeH C OCHOBHBIMH HJICSIMH, METOJaMH, BO3MOKHOCTSIMH U OTPaHUYCHUSAMHU COBPEMEHHOT'O MO-
JEJTMPOBAHMS B IIUPOKOM JUara3oHe npuMeHeHuss. OCHOBBI MaTEMaTUYECKOTO0 MOJICITUPOBAHUS
M3JIaraloTCs Ha IPUMEpPax U3 TEOPHH IBOJIOIMHU, SKOJOTHH, TCHETHKH, CEJICKIIUH, PACTCHUEBO -
CTBa, PU3NOJIOTHUH U 3AIIHUTHI PACTCHUH, MEAUIIMHBI, BHPYCOJIOTHH.

1.2 3agayn TUCHUILIAHBL.

— 000CHOBaHHE MATEeMAaTHMYECKOTO MOACITUPOBAHUS KaK MeTojaa (GopManu3aiuu OHOI0-
TUYECKHX TPOIECCOB;

— OCBOEHHUE METOJOB UHTEPIIPETAIINH PE3YTHTATOB MATEMATHIECKOT'O MOICTUPOBAHMUS;

— 3HaKOMCTBO C METOJIaMH MPpeoOpa3oBaHusl aOCTPAKTHOTO MaTEMAaTHUYECKOTO 0OBEKTa B
KOHKPETHYIO MaTEeMaTHYECKYIO0 MOJIENb T.€ 3aJJaHUE 3HAUYCHUI AIIEMEHTOB MaTEMAaTHUYECKHUX BhI-
paxeHUH (CUMBOJIOB, onieparuii, GopMyIT) U IETOCTHBIX KOHCTPYKITHI.

1.3 MecTo aucuuminHbl (MOaYJisi) B CTPYKType 00pa3oBaTe/ibHON NPOrpaMMBbl.

Jucuumnnmna «MaremMaTuyeckoe MOACITUPOBAHNE OMOJIOTHUECKUX MPOLIECCOBY OTHOCHUT-
cs k 6a3oBoii yactu bioka 1 «Jlucruminabl (MOAY/IH)» y9eOHOTO IJIaHa.

JUig u3ydeHusl TUCUUIUIMHBI «MaTreMaTH4eckoe MOJAETUPOBAHUE OMOJOrMYECKHX IPOLECCOBY
HeoO0XxoauMBbl npeamecTBytomue aucuuminesl b1.5.04 «KommnbiorepHble TeXHOIOTHU B OHOIIO-
run», b1.B./IB.03.01 «Marematudeckue metoasl B 6uonorun», 61.B.J1B.03.02 «UudopmaTu-
Kay.

B coorBercTBMM C yuyeOHBIM IJIAaHOM, JUCLMIUIMHA «MareMaTHYecKoe MOJAEIUPOBaHHE
OMOJIOTMYECKHUX MPOLIECCOBY sIBiIseTCA npeAmecTByomen st aucuuniand b1.B.02 «Ilonynsauu-
oHHas reHetuka», b1.B.09 «I'enernka mukpoopranuzMos», b1.B.10 «Oxonornyeckoe nousose-
nenney, b1.B.JIB.06.01 «39komornyeckue 3akoHoMepHOCTH 3Botonun», b1.B.J[B.06.02 «I'ene-
THKa YCTOHYMBOCTHU K 3a00JI€BaHUAM PACTCHUI

1.4 llepeuenb MIAHMPYEMBbIX Pe3yJbTATOB 00y4YeHHsI MO JUCUUIIIMHE (MOLYJII0), CO-
OTHECEHHBIX ¢ IVIAHUPYEMBbIMU pe3yJibTATAMHU OCBOEHHs 00pa30BaTeIbHONH MPOrpaMMbl.

N3ydenne naHHOW yuyeOHOW MUCIUIUIMHBI HAmpaBlieHO Ha (opmupoBaHUEe y o0ydaro-
muxcs obmenpodeccronanpuoi kommnerernuu (OTTK-7).

N Nunexc Conepxanue B pe3ynbraTe n3yueHus y4eOHON AUCIUTIIMHBI
o
KOMIIe- KOMTICTCHITHH oOyuaroruecs: JOHKHbI
TLIL. i
TEHLIUU (nnu e€ yacTtn) 3HATH yMeTh BJIA/IETh

1. OIIK-7 | I'otoBHOCTBIO  TBOp- | 1. [IpuHIIUMIBI 1. Hayyno o6oc- | 1. Ilpunnuna-
YECKH NMPUMEHATh CO- | MOJEIMPOBAHUS | HOBbIBaTh HEOO- | MM OpraHu3a-
BPCMCHHBIC KOMIIbIO- | GHONOTHYECKUX | XOAUMOCTh  HC- | UM HAYYHOTO

TCPHBIC  TEXHOJIIOTHH | iporieccoB; MOJIB30BAaHUS Ma- | UCCIEIOBAHUS
HgH %6ope, XpaHCHUH, | 9 OcHOBHI cO- TEMAaTHUYCCKOTO B OHMOJIOTHH;
00paboTKe, aHAIU3e U
p ’ CTaBJICHHA ajl- | MOJEIUPOBaHUs | 2. Konuue-
nepegaue OuoIoruye-
o TOPUTMOB Ma- OMOJIOTMYECKHIX CTBEHHBIMH U
CKOH uHopmanuu
TEMATUYECKUX | MPOLIECCOB; KAaueCTBEH-

JUIL  PELICHHs Ipo-




No Nunekc Conepxxanue B pesynbraTe nzydeHus: yueOHON TUCIUILINHBI
~ | xowmre- KOMIIETEHILIUH 00yJaroImuecs J10JKHbBI
- TEHIIUH (nwnu e€ yacTn) 3HATH yMeTh BJIA/IETh
(deccuoHaNbHBIX  3a- | MOJIETICH; 2. Peanu3oBbIBaTh | HBIMH ~ METO-
Aaq 3. IlpuHIHMIEL MOJIXOABl K CO- | 1aMu  OHoIo-
WHTEPIPETALNH | 3JAHUI0  CTaTH- | THYECKUX MC-
pe3yJIbTaTOB CTUYECKUX MaTe- | CJIEeIOBaHUM.
MaTeMaThye- MaTUYECKUX MO-
CKOTO MOJCIIN- | JeJIeH;
poOBaHUs. 3. HWurepnperu-
poBaTh W aHau-
3UpOBaTh PE3YJIb-
TaTel OuoNoOrHUYe-
CKMX HCCJEN0Ba-
HUM;

2 CTpyKTYypa M coiep:KaHue AU CHHUIIMHBI.

2.1 Pacnpenesienue TPyA0EMKOCTH TUCHMIJIMHBI IO BUAAM padoT.
OO0mas Tpy10éMKOCTh JUCIHILINHBI cocTaBiseT 3 3a4u. ex. (108 gacoB), ux pacmpenerne-

HUE T10 BUJaM paboT MpeaCTaBICHO B TaOIUIIE.

Cemectpbl
Bun yue6HoI paboTh Beero (vachl)
4acoB
3 _ _ _

KonTakTHas padoTa, B TOM 4HcjIe:
AyIUTOpHBIE 3aHATHUS (BCETO) 28 28
3aHATHUS JIEKIUOHHOTO THUIIA — - - - -
3aHATHS CEMUHAPCKOTO TUIIA 22 22 - — —
(ceMUHApBI, NPAaKTHYECKHUE 3aHATHUS)
JlaGopaTopHbIe 3aHATHUS 6 6 — — —
WNnas koHTakTHasA padora:
Kontpoib camocrositensHoi paboTsl (KCP) — —
IMpomesxyrounas arrectanus (MKP) 0,3 0,3
CamocTrosiTesibHasi padoTa (Bcero) 53 53
Kypcogas pabora — — — — —
[IpopaboTka y4eOHOTO (TEOPETUIECKOTO) 24 24 — — —
Marepuaia
BrimonHeHne HHAUBUAYaIbHBIX 3aJaHUM 20 20 — — —
(moaroToBKa cooOIIEHUH, TPEe3eHTaIHI)
Pedepar 9 9
IloaroroBka K TeKymeMy KOHTPOJIIO - -
KoHTpomns:
[ToaroroBka K sK3aMeHy 26,7 26,7 - - -
OO01mast Tpya0EMKOCTh | Jac. 108 108 — — —

B TOM YMCJIE KOHTAKTHAS 28,3 28,3 - - -

pabora

3a4. efl. 3 3




2.2 CTpyKTypa JMCIHHMIIJIMHbI:
Pacnipenenenue Bu0B yaeOHOM paOOTHI M MX TPYAOEMKOCTH IO pa3esiaM JTUCIHUILTAHBI.
Paznenbl (TeMbl) TUCUUIUIMHBL, H3y4aeMbIe B CEMeCTpe 3.

KomnuecTBo uacoB
No HaunmenoBanwue pazziena (TeMbl) Aymuatopuas | Breayiutopuas
Bcero pabora pabora
J | 113 | JIP CPC

1 2 3 4 5 6 7

1 | O6muMe MPUHIIUITEI MATEMAaTHYECKOTO MOJIe- 28 - 110 | — 18
JTUPOBAHUS

2 | IluHaMu4yecKue MaTeMaTHYeCKUue MOACITH 23 - 6 — 17

3 | CratucTrnyeckre MaTeMaTUYECKIE MOIEITH 30 - 6 6 18
HUKP 0,3 - - _ _
KoHTpoJib 3HaHumit (MOAroTOBKA K ok3ameny) | 26,7 | — | — | — -
Hmoeco no oucyuniune 108 - |1 22| 6 53

[Mpumeuanue: JI — nexuws, [13 — npaktuueckue 3ansatus / cemunapsl, JIP — naboparopHeie 3aHs-
tusa, CPC — camocTosiTeNIbHas paboTa CTyACHTA.

2.3 Coaep:xanme pa3iejioB TUCHUIINHBI:
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA.

®opma
HaumenoBanue
No Coneprkanue pasnena (TeMbl) TEKYIIETO
pasnena (TemMbI) KOHTpOS
1 2 3 4

3aHATHS JEKIMOHHOIO THIA HE IPETYCMOTPEHBI

[Tpumeuanue: JIP — 3amuTa naboparoproii padotsl, KII — BeionHenue kypcoBoro npoekra, KP
— BBINIOJIHEHUE KypcoBoOi pabotbl, PI'3 — BhimonHeHue pacuyé€rHo-rpaduueckoro 3aganus, P —
HanucaHue pedepara, D — Hanucanue scce, K — komnoksuym, T — TectupoBanue, Y — yCTHBIH
omnpoc.

2.3.2 3aHATHSA CEMUHAPCKOIr0 THIIA.



HaumenoBanue TemaTuka NpakTUYECKUX 3aHATUN Dopwma
No TEKYIIETO
pazaena (Tembl) (cemHnHapoB)
KOHTPOJIA
1 2 3 4
OO0111e TPUHIHUITBI 1. OcHOBBI U TPUHILIUIIBI MATEMATUYECKOTO MOJIE-
MaTeMaTH4eCKOro JUPOBAHUS
MOJEIMPOBAHUS 2 Knaccudukanus mogenei Y
1 3.MuTanoHHbBIe MATEMATAYECKHAE MOJIEITH Yy
4. VIMuTalMOHHBIE MOJEIN BOIHBIX DKOCUCTEM v
5.MaremaTrdecKkue MOJIEIH: JIECKPUIITHUBHBIE U v
ONTUMU3AILMOHHbIE
6.IIpocreiimme MoIeT OHOPOTHBIX TOIMYJISIIHN. v
Mogens BoabTeppa («XUITHUK-)KEPTBAY).
2 Junamuueckue mare- | 7.Monens Konmoroposa. CooOuiectBa N BUAOB. v
MaTUYECKHE MOJICTTH banancoBbie ypaBHEHHSI DKOJIOTHH.
8.MopenupoBaHue YCTOMYMBOCTH K 3a00JI€BaHM- v
M
Cratuctuueckue ma- | 9.KoBapuanmoHHbINH aHATIN3 Y
TeMaTU4eCcKHe MoJie- 10.0O11eHKa TEHOTHIIOB IO PACCTOSHUIO J0 CEJICK- Y
3 |mm IUOHHON MOJIENIn
11.0ueHka cOpTOB MO IJIACTUYHOCTH YEpe3 pe- v
TPECCUI0 HA UHJEKC CPEIbl
2.3.3 JIaGopaTopHble 3aHATHS.
Ne ®opma
HaumenoBanue 1abopaTopHbIX padoT TEKYIIETO
KOHTPOJIA
1 2 3
1 | IIpuHIMIBI pErPEeCCHOHHOTO aHAIHM3a JIP
2 | Jlunelinple W HENHMHEWHBIE MOAENU. MeToJ HaWuMEHBIINX KBajpa- JIP
TOB.
3 | KoBapuarimoHHplii aHAJIM3 KaK METOJT BEIpABHUBAHUS yCIOBUHN (ak- JIP
TOPOB CPEIbI

[Mpumeuanue: JIP — 3amuTa naboparopHoii padotsl, KIT — Beimonuenue kypcoBoro npoekra, KP
— BBINOJIHEHUE KypcoBoi paboTsl, PI'3 — BbImonHeHHE pacuy€THO-Tpaduueckoro 3aganus, P —
HanucaHnue pedepara, D — Hanucanue 3cce, K — komnoksuym, T — TectupoBanue, Y — yCTHBIH

or1poc.

2.3.4 IlppmepHas TeMaTHKA KypPCOBBIX padoT (IPOEKTOB)
KypcoBblie paboTsl — He PelyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOr0 00eceYeHHs JJIsl CAMOCTOSITEIbHON PadoThl

00yYaIOUIMXCH MO TUCHUTILTNHE (MOTYJII0)

HepequL y‘Ie6HO'MeTOI[I/I‘{eCKOFO obecrieueHUs JAUCIHITIIMHBI

Ne Bug CPC
10 BBIIOJTHEHUIO pabOThI
1 2 3
1 CamormnoaroroBka OcHoBHas1 IMTepaTypa:

(npopaboTka u 1o-
BTOPCHHE JICKIIMOHHO-

1.Pusunuenxo, I'. FO. MatemaTtnueckue METOALI B OHOJIOTHU U
sKoJIOTHH. brnodusndeckast TMHAMKKA TPOTYKITMOHHBIX TTPOIIEC-
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ro MaTepuajia u Mate- | coB B 2 4. YacTs | : yueOHMK 1711 OakanaBpHaTa U MarucTpaTypsl /

puaia yueOHHUKOB, I'. 1O. Pusnuyenko, A. b. Py6un. — 2-e usa., ucnp. u gon. — M.

y4eOHBIX TIOCOOMIA, : U3natensctBo FOpaiit, 2017. — 253 ¢. — (Cepus : YHUBEpCcHU-

MOJATr0TOBKA K 3aHATH- TEThI POCCI/II/I). — ISBN 978-5-534-03989-4. httQS://bib"O-

st cemuHapckoro ti- | online.ru/viewer/CE153CEF-AF14-44A1-B10F-BO1CE49D3516

ma u T.71.) 2. Puznmnuenxo, I'. FO. Maremarnueckue MeTosbl B OMOJIOTHH U

skosioruy. buodusmdeckas AMHAMHKA TPOAYKIMOHHBIX MPOIEC-
coB B 2 4. YacTs 2 : yueOHUK /1 OaKanaBpruaTa ¥ MarucTpaTypsl /
I'. 1O. Pusanyenko, A. b. Pyoun. — 2-e uzn., ucnp. u gom. — M.
: MzmarenbctBo FOpaiit, 2017. — 211 ¢. — (Cepus : YHuBepcu-
tetel Poccum). — ISBN 978-5-534-04054-8. https://biblio-
online.ru/viewer/2D30EB19-12A1-458F-8E5D-195991D8C04F
3. UBanoB U.B.Marematnueckue MeTonsl B Onomoruuny yeOHas
mutepatypa mist BY3oBYueOHOMeTOMIMYEeCKoe Tocobue paspabo-
TaHO MO AWUCHUIUINHE «MaremaTuyeckue MeToJbl B OHOJIOTHI»
JUI CTYJICHTOB OHMOJIOTMYECKOro (haKyiabTeTa B COOTBETCTBUH C
tpeboBanusamu ['OC BIIO Matemarnueckue MeToIbl B OMOJIOTHN
[Onextponnsnii pecypc] / KemepoBo:KemepoBckuii rocynmap-
CTBeHHBIM  yHUBepcuteT,2012.  -196¢c. Pexum  jmoctyma:
http://biblioclub.ru/index.php?page=book&id=232506

4. Kamaesa E. A., AptioxoB B. I'., Kanaes B. H. Teopernueckue
OCHOBBI M IPAKTHYECKOE NMPUMEHEHHE MaTeMaTHYeCKOW CTaTH-
CTHUKH B OMOJIOTMYECKHX HCCIENOBAaHUSAX U 0Opa3oBaHUM: y4eO-
HUK [DnexTpoHHBIH pecypc] / Boponex:M3natensckuii aom
BI'Y,.2016 r. -284c. - 978-5-9273- 2241-1 Pexum npoctyma:
http://biblioclub.ru/index.php?page=book&id=441590

5. Jlebenpko, E.fl. buomerpuss B8 MS Excel [DmekrpoHHBI pe-
cypc] : yue6. mocobue / E.A. Jlebenpro, A.M. Xoxmos, [I.1. ba-
panoBckuii, O.M. 'etmanen. — DnextpoH. nan. — CankTtllerep-
oypr : Jlamp, 2018. — 172 c¢. — Pexwum npocrymna:
https://e.lanbook.com/book/102226.

6. I'ames, C. H. MaremaTtnyeckue MeTOIbI B OMOJIOTHH: aHAIN3
OMOJIOTUYECKHUX JTaHHBIX B CHUCTeMe Statistica : ydeOHoe mocolue
1uist By30B / C. H. I'ames, @. X. betnsera, M. 1O. Jlynunoc. — M.
: UzmarensctBo FOpaiir, 2018. — 207 ¢. — (Cepus : YHuBepcu-
terel Poccum). — ISBN 978-5-534-02265-0. https://biblio-
online.ru/viewer/ECC496B9-0C2F-48D6-956E99DF110E8CB5

Jlis ycrienHoro ycBOeHHUsI Kypca He0OXOIMMO HE TOJBKO MOCEUaTh ayJUTOPHbIC 3aHs-
THS1, HO U BECTH aKTUBHYIO CaMOCTOSTEIbHYIO paboty. [Ipu camocTosTensHON popaboTke Kyp-
ca 00ydJaronIrecs JOJKHBI:

— MPOCMAaTPUBATh OCHOBHBIE OIIPEIeCHUS U (DaKTHI;

— MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIA HA JICKIMOHHOM 3aHATUM MaTepHal U JONOJIHUTH
€ro ¢ y4éToM peKOMEHAOBAHHOU 10 JAHHOW TEME JINTEpaTyphl;

— H3Y4YUTb PEKOMEHJIOBAHHYIO OCHOBHYIO W JIOIOJIHUTEIIBHYIO JIUTEPATypy, COCTaBUTh
TE3UChI, aHHOTAIINH 1 KOHCIICKTHI HanOoJIee BaKHBIX MOMCHTOB,

— CaMOCTOATCJIBHO BBINTOJIHUTDL 3a/IaHUA, aHAJIOTHUYHBIC ITPCAJIaraCMbIM HaA 3aHATUAX

— MCTIOJIb30BaTh I CAaMOIIPOBEPKH MaTepHasibl (POHA OLIEHOYHBIX CPE/ICTB;

— BBIIIOJIHATH JOMAIITHUC 3alaHUA 110 YKA3aHUTIO NPCTIOAaBaTCIIA.

JlomaniHee 3ajaHue OLICHUBAETCS 110 CIELYIOIIUM KPUTEPUIM:

— CTCIICHDb U YPOBCHDL BBIITOJTHCHHA 3aaHUs,

— aKKypaTHOCTb B 0(hopMIIeHUH pabOTHI;
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— HCTIOJIb30BaHKE CHEIMAIbHON TUTEpaTyphbl;

— cllaya JOMAIITHETo 3a/IaHus B CPOK.

YueOHO-MeTOoIUUeCKHe MaTepHalibl Uil CaMOCTOSITEIbHON paboThl OOydaromuxcs H3
Yrcia MHBAIKIOB | JIAI C OTPaHHYEHHBIMH BO3MOXHOCTSIMH 370poBbsi (OB3) mpeacraBisiroTest
B (hopMax, alaiTHPOBAHHBIX K OTPAHHUYCHHUAM UX 3/I0POBbS U BOCIIPUATHUS HHPOPMAITUH.

Jlnst mun ¢ HapyIeHUSIMH 3PSHUS:

— B IeYaTHOH (hopMe yBEITMYCHHBIM MIPUPTOM;

— B (popMe FJIEKTPOHHOT'O JOKYMEHTA.

Jlnst munn ¢ HapyIeHUsIMH CITyXa:

— B miedatHo# (opwme;

— B (hopMe FIIEKTPOHHOTO JIOKYMEHTA.

Jist U1l ¢ HapyIIEHUsIMH OTIOPHO-BUTATEIBHOTO arnapara:

— B 11e4aTHOM (opme;

— B (hopMe FIIEKTPOHHOTO TOKYMEHTA.

JlaHHBI IepedeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTa 00Y-
YAFOIUXCS.

3 O0pa3oBaTre/ibHbIE TEXHOJIOTHH

VY4eOHblIii mpoliecc MpH MpenoilaBaHuy Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM Tpadu-
IIHUOHHBIX, NHHOBAIITMOHHBIX H I/IH(bOpMaIII/IOHHI)IX O6pa3OBaTeJII>HBIX TEXHOJIOTHH. TpaIII/IHI/IOH-
Hble 00pa30BaTEeIbHBIE TEXHOJIOTUN MPEICTABICHBI JIEKIUSIMHA U CEMUHAPCKUMHU (MIPAKTHUYECKH-
MI/I) 3aHATUAMU. HHHOB&HI/IOHHBIG 06p330BaTCJ'II)HBIC TCXHOJIOTMHU HCIIOJIB3YIOTCA B BUAC HIUPO-
KOT'O IPUMEHEHHUSI aKTUBHBIX 1 MHTEPAKTUBHBIX (OpM mpoBeaeHus 3aHsaTuil. Hdopmanmonnsle
o0Opa3oBaTesIbHbIE TEXHOJOTUU pPEaJu3yroTCsl MyTEM aKTUBU3ALUKA CaMOCTOSTEIbHON paboThI
CTY/ICHTOB B MH(POPMALIMOHHOW 00pa30BaTeIbHOM cpee.

Jnst nuir ¢ orpaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI MPEIYCMOTPEHA OpPTraHMU3aIIHs
KOHCYJIBTAIMA C UCITOJIb30BaHUEM DIIEKTPOHHOH ITOYTHI.

4 OueHoYHbIE CPeICTBA /sl TEKYIIero KOHTPOJIsI yCIIeBAeMOCTH B MPOMEKYTOYHOM
aTTeCTAIlHH.
4.1 ®oH OLIEHOYHBIX CPEICTB JJIf MPOBeAeHNUs TEKYIero KOHTPOJIS.

Bormpocs! 111 cCaMOKOHTPOIISE 3HAHUH
Tema 1. OBIIUE IMTPUHIIUIIEI MATEMATUYECKOI'O MOJIEJIMPOBAHU A

Crnenuduka MoJienelt )KUBBIX CUCTEM.

CucremMa peryssiui ONOIOTHYECKUX 0OBEKTOB.

Monenu npoayKIIMOHHOTO Tpoliecca pacTeHHIA.

Mopens Bonbreppa 11t OZHOPOIHON MOIYJISALUH.
MartemaTrueckast Mojiesib HHPEKIIMOHHOTO 3a00JIeBaHUSI.
CriocoOHOCTH K aBTOPETYJISIIUH KUBBIX CHCTEM
Camoopranuzaiys 1 ee CTpyKTypHble OCHOBaHHUS

NoookrwhE

Tema 2 CTATUCTUYECKUE MATEMATHUYECKUWE MOJIEJIN

1. CrartucThueckue MaTeMaTHUECKHE MOACIIN

2. IlporHoctuyeckue ypaBHEHHUS PErPECCUH
8
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

0.

YpaBHEHKE IMHENHOM perpeccud. MeToa HauMEHbIINX KBAIpaToB.
Henunelinple ypaBHEHHsI perpeccuu.

Tema 3 AMHAMWYECKNWE MATEMATHUYECKUE MOJAEJIN

Mopenb BonbTeppa («XHIIHUK-KEPTBAY).

DKCcTpeMasbHbIE CBOMCTBA OMOT€OLIEHO30B U UX YCTOUYHBOCTb.
Knaccuukanuss MexaHU3MOB CaMOPETYJISIIUU

[IpocTpaHCcTBEHHO OJHOPOIHBIE MOJIETU PACIIPOCTPAHEHUS HHPEKIIUH.

Temaruka pedeparos

KonTtunyansable Mogenu 6uocdepsl: MOieNIb HEMPEPHIBHOTO pacpe/IesIeHNs YUCICHHO-
CTH 0c00€ii 0 MHANBUAYAIEHBIM PU3HAKAM

Croxactuyeckue MoJesid OMOJIOTUI

CuHre3 6enka — OCHOBHAs KJIETOYHAs! CAMOPETYIUPYIOLIascsi CUCTEMA

BuyTpeHnHss cpena oprann3zMa — KHOEpHUTUYECKAs CUCTEMA

[locTpoeHne CTaTUCTUYECKOTO aHAIOra 3KCIEPUMEHTA C PaBHBIMH 3HAYEHUSIMU COITYT-
CTBYIOIIIUX ITEPEMEHHBIX

4.2 ®oHA OLEHOYHBIX CPE/ICTB JIsl IPOBECHH S IPOMEKYTOYHON aTTecTAlMH.
Bompocs! 1uis 3x3amena

Crneuuncuka Mozeneit >KUBbIX CUCTEM.

[IpuBenute onpeneneHne MaTeMaTHYECKUX MOJIENIEN U UX KiIacCU(UKAIIHIO.
Yro Takoe HaCTpOWKa MOJIENU U KaK OHA MPOBOJUTCA.

Cucrema peryasiiuu OMOJIOTHIECKUX 0O0BEKTOB.

Mopenu npoayKIIMOHHOTO Mpoliecca paCTeHUM.

Kaxue npennosnoxeHust UCHOIB3YIOTCS ISl TOCTPOEHUSI MOJIENIM POCTa JIEpEBa.
Mopens Bonbreppa 11t OZHOPOIHOMN MOILYJISALUH.

[TosicHUTH MOHATHE MOMYISMOHHBIX BOJIH U UX KJIACCU(UKALIUIO.

Monenb 6MOreoneH03a «XUIIHUK — KePTBay.

W3 xakux yacteil COCTOUT ypaBHEHHE — MOJIEJNb JIJIsl OIUCAHUSI U3MEHEHUI YUCICHHOCTH
HOMYJISALMA XUITHUKA U )KEPTBBI B X OIPAaHUYEHHOM apeasieé COBMECTHOI'O OOMTaHUsL.
Monenb, yauTbIBarouiasi NpoIecchl MUTPAIIH.

[IpocTpaHCTBEHHO OJJTHOPOHBIE MOAETHN PACTIPOCTPAHEHHS NHPEKIIUI.
Maremaruueckas MoiesTb HH()EKITMOHHOTO 3200 IeBaHUSI.

CriocoOHOCTD K aBTOPETYIISIIIMU )KUBBIX CUCTEM

Camoopranuszanus U ee CTpyKTypHbIE OCHOBaHUS

@YHKIMOHAJIBHBIE OCHOBBI CAMOOPTraHU3aluN

CrarucTuueckue MaTeMaTHYeCKUe MOJEIH

[Ipornoctuueckue ypaBHEHHsI perpeccuun

YpaBHeHUe TMHEIHOMN perpeccuu. MeTo HauMEHbBIINX KBAIPaTOB.
Henunelinbie ypaBHEHHs pEerpecCcuu.

OueHka rpymn 1o perpeccuy Ha UHIAEKC CPEbI.

Pa3nenenune reHeTMUECKUX pa3HbIX IPYINI B JUCKPUMUHAHTHOM aHAJIN3E.
[TocTpoeHune cenekMOHHON MOIENH, 3aJaHUE IIPEABAPUTEIIbHBIX IAPAMETPOB.



24. BpI6Op TydmuX IpyIN 10 PacCTOSHUIO JO MOAEIM B MPOCTPAHCTBE TUCKPUMHHAHTHBIX
(GyHKIUH.

OneHoyHblE CpeACTBa AJIi UHBAJIUAOB U JIUL C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 310PO-
Bbsl BRIOUPAIOTCS C YUETOM MX MHIUBUAYAJIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAJIUAAM U JIMLAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370PO-
Bbs IIPEOCTABIISIETCS TOTIOJIHUTEIBLHOE BPEMS JIJIsl TOATOTOBKU OTBETA HA DK3aMEHE;

— MpU NPOBEJACHUU NPOLEAYPbl OLICHUBAHUS PE3yJIbTaTOB 00YUYEeHUS MHBAIMUJIOB U JIUIL C
OTpaHUYEHHBIMH BO3MOXHOCTSIMU 3/10pPOBbS IIPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHHUUECKHUX
CPEIICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU,

— IIpY HEOOXOAMMOCTH JIs1 00yHarOIUXCsI C OrPaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/T0OPOBBS
Y MHBAJIWJOB IMpOLeIypa OLECHUBAHUS pPE3yJbTaTOB OOYYEHHs MO TUCUUIUIMHE MOXET MPOBO-
JUTHCSI B HECKOJIBKO 3TaIlOB.

[Ipouenypa olneHuBaHUS pe3yabTaTOB OOYUYE€HHS WHBAJIUAOB U JIUIl C OTPaHMYECHHBIMU
BO3MOXXHOCTSIMHU 3/10pOBbsl 110 AMCHMILIMHE (MOJIYJO) MPEAYyCMaTPUBAET IPEJOCTABICHUE WH-
¢dbopmaninu B popmax, afanTUPOBAHHBIX K OTPAHUYEHUSM UX 370POBbs U BOCTIpUATHS HHPOpMa-
117078

Jlnst a1y ¢ HapyIIeHUSIMH 3pEHUs

— B IeYaTHOM (hopMe YBEIMYESHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

Jlns nun ¢ HapyIeHussMHU CIryXa:

— B IIeYaTHOM opme,

— B (popMe AIIEKTPOHHOTO JJOKYMEHTA.

Jnst mun ¢ HapyIIeHUsIMH OIIOPHO-JIBUTATENILHOTO afmapara:

— B miedatHou opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JlaHHBI TepedyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHIE€HTa 00Y-
YarOIINXCS.

Kpurepuu onieHkr 3HaHUHN CTYJEHTOB Ha 3a4éTe:

— OIICHKA «3a4TEHO0» BBICTABISETCS CTYICHTY, €CIU CTYICHT MOKa3ald Mpu  OTBETE JO-
CTaTOYHOE 3HaHHE MaTepHualia, MIOHMMAaHUE CYIIHOCTH pacCMaTpUBAEMbIX MOHSITHUMN, SBIECHUN U
3aKOHOMEPHOCTEN;

— OLIEHKA «HE 3a4YTE€HO)» BBICTABJISETCS CTYJIEHTY, €CJIM CTYACHT MOKa3aa MpU OTBETE He-
JI0CTAaTOYHOE 3HAHWE MaTepuaa, 10IMycKaeT Py OTBeTe rpyOble hakTHYecKre OIIMOKH.

OreHkH "OTIIMYHO" 3aCITyKUBAET CTYICHT, OOHAPYKUBIINHA BCECTOPOHHEE, CHCTEMATHUECKOE U
ri1y0oKoe 3HaHue y4eOHO-IIPOrpaMMHOI0 MaTepHasa, yMEHHE CBOOOIHO BBIIOJIHATH 3aJaHMUs,
MIPEeIyCMOTPEHHBIE MPOTPaMMOi, YCBOUBIIUI OCHOBHYIO U 3HAKOMBIH C TOTIOJTHUTEIHHON JIUTE-
paTypoii, peKOMEeH/I0BaHHOU MporpamMoii. Kak nmpaBuiio, omieHKa "OTIMYHO" BBICTABIISIETCS CTY-
JI€HTaM, YCBOUBIIUM B3aUMOCBSI3b OCHOBHBIX MOHITHI JUCIUIUIMHBI B UX 3HAYEHUU IS IPHOO-
petaemoii mpogeccuu, NPOSIBUBIIMM TBOPUECKHUE CITIOCOOHOCTH B IOHMMAHUH, U3JI0)KEHUU U UC-
MOJIb30BaHUN y4eOHO-IIPOTPaMMHOT0 MaTepHaa.

Kpurepuu onieHkr 3HaHUHN CTYJEHTOB Ha dK3aMEHE:

— OLIEHKU «OTJIMYHOY» 3aCIyXKHBAET CTYIECHT, OOHAPYKUBIIUN BCECTOPOHHEE, CUCTEMATH-
YeCcKOe U IIyOOKOe 3HaHHe y4yeOHO-IIPOrpaMMHOIO Marepualia, yMeHHe CBOOOJHO BBIOJIHATH
3a/laHus, IPENYCMOTPEHHBIE TPOrPaMMO, YCBOMBUINI OCHOBHYIO U 3HAKOMBIN C JIONOJHUTEIb-
HOW JIUTEpPATypoil, peKOMEHI0BaHHOM mporpammoi. Kak mpaBuio, OleHKa «OTIMYHOY» BBICTAB-
JSIETCS CTYIEHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX NOHATHN AMCLMILIMHBI B UX 3HAYEHUU
Uil puoOpeTaeMoit podeccuu, MPOSBUBIINM TBOPUYECKHUE CIIOCOOHOCTU B MOHMMAHUU, U3J10-
KEHHUU U UCIOJIb30BAHNU YUeOHO-TIPOrPaMMHOT0 MaTepuaia.

— OILIGHKH «XOpOIIO0» 3aCIyKUBAa€T CTYAEHT, OOHApYXUBILIUN IMOJIHOE 3HAHUE Y4EOHO-
IIPOrpaMMHOI'0 MaTepHasa, yCIEIIHO BhIIOIHAIOUINI IPeyCMOTPEHHBIE B IPOrpaMMe 3a/laHus,
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YCBOUBIIIMH OCHOBHYIO JIUTEPATYpPY, PEKOMEHIOBaHHYIO B mMporpamme. Kak mpaBuio, oreHka
«XOPOIIIOY» BBICTABIISICTCS CTY/ICHTaM, TIOKA3aBIINM CUCTEMAaTUUECKHI XapaKTep 3HAHUH IO U C-
LUIUTMHE ¥ CIIOCOOHBIM K UX CaMOCTOSITENIbHOMY IOMOJHEHUIO U OOHOBIICHHUIO B XOJI€ albHEH-
el yaeOHoM paboThl U TPO(PECCHOHAIBHOMN ACATEIHLHOCTH.

— OLIEHKH «YyJIOBJIETBOPHUTEIHLHOY 3aCITYKUBAET CTYAEHT, OOHAPYXUBIINI 3HAHUS OCHOB-
HOTO y4eOHO-TIPOTpaMMHOTO MaTepHalia B 00beMe, HeOOXOAUMOM IS JTajdbHEHIIe y4eonl u
MpeACTOosAIeH paboThl IO CHEIHATLHOCTH, CIPABISIIONIMICS C BHIMOTHEHUEM 3aJaHHi, Tpey-
CMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIA C OCHOBHOM JIUTEPATYPOIl, pEKOMEHJOBAHHOUW MPOTrpam-
Moil. Kak mpaBuiio, OIIEHKAa «yIOBIETBOPUTEIHHO» BBICTABISETCS CTYICHTaM, JOMYCTUBIIUM
MOTPEIIHOCTH B OTBETE HA IK3aMEHE M MPU BBINOJIHEHUH 3K3aMEHAIlMOHHBIX 3aJlaHuii, HO o0J1a-
JAIONIIM HEOOXOIUMBIMH 3HAHUSIMHU ISl UX YCTPAHEHUS 0T PYKOBOJICTBOM TIPEIO1aBaTelIs.

— OLIEHKA «HEY/IOBJIETBOPUTENIbHO» BHICTABIIAETCSA CTYACHTY, OOHAPYKUBILIEMY TPOOEIIbI
B 3HAHHUAX OCHOBHOTO YYEOHO-TIPOrPaMMHOTO MaTepuaa, JOMYCTUBIIEMY MPHUHIIUIHAATHHBIE
OIIMOKY B BBINOJHEHUH MPETyCMOTPEHHBIX MporpamMMmoi 3ananuii. Kak mpaBuio, olieHKa «He-
yIIOBJICTBOPUTEIHHO» CTAaBUTCS CTYACHTAM, KOTOpPHIE HE MOTYT IMPOJOJDKUTH OOyYeHUE WU
MPUCTYNHUTH K MPOdECCHOHATEHON ESITEIbHOCTH [0 OKOHYAaHUM By3a 0€3 JOMOIHUTENbHBIX 3a-
HSTUH IO COOTBETCTBYIOIIEH AUCHUILIMHE.

S IlepeyeHb OCHOBHOI U JONOJHUTEIbHOI y4eOHOM JUTepaTypbl, HCOOXOAUMOMH /I
OCBOEHM S TUCUUIJINHBI (MOLYJIf).

5.1 OcHoBHas JuTeparypa:

1.Puzanuenko, I'. FO. MaTemaTtndyeckne MeTONbI B OMOJOTHM M DKOJOTHH. brodusnye-
CKasl JITMHAMHKa TPOJAYKIIMOHHBIX TIporieccoB B 2 4. Yacte 1 : yueOHUK 15 OakanaBpuara v Ma-
ructparypsl / I'. 10. Puzanuenko, A. b. Pyoun. — 2-e u3z., ucnp. u gomn. — M. : U3gatenbcTBo
Opaiit, 2017. — 253 c¢. — (Cepus : Yuuepcuretsl Poccun). — ISBN 978-5-534-03989-4.
https://biblio-online.ru/viewer/CE153CEF-AF14-44A1-B10F-B01CE49D3516

2. Puszanuenxko, I'. FO. MaremaTudeckrie METOIbI B OMOJIOTHH M 3KOJOTHHU. brnodusnye-
CKas AMHAMHKa MPOAYKIMOHHBIX MporeccoB B 2 4. Yacte 2 : yueOHUK 175 OakanaBpuara v Ma-
ructparypsl / I'. 1O. Pusanuenko, A. b. Pyoun. — 2-e uzn., ucrp. u gorn. — M. : M3naTenbcTBoO
FOpaiit, 2017. — 211 c¢. — (Cepus : Yuusepcuretsl Poccun). — ISBN 978-5-534-04054-8.
https://biblio-online.ru/viewer/2D30EB19-12A1-458F-8E5D-195991D8CO04F

JIns1 ocBOeHUs1 IMUCUMIUIMHBI MHBAIMIAMU U JTULAMU C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU
3I0POBBSl MMEIOTCS WM3JaHUs B DSJCKTPOHHOM BHJEC B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «fOpaiT».

5.2 JlonotHUTeILHAS JINTEPaTypa:
1. UBanoB U.B.MaremaTuueckue mMeToapl B OuosioruuYueOnast nmuteparypa 1 BY30BYueo6-
HOMETOJIMYECKOoe NocoOue pazpaboTaHo Mo JUcHUIUIMHE «MaTeMaTnyeckue MeToJbl B Ouoio-
TUW» JJIS CTYJIEHTOB OHoJorndeckoro (akyiabTeTa B cCOOTBeTCTBUU ¢ TpeboBanusmu ['OC BITO
MaremaTrueckue MeToIbl B Onosioruu [ DnekTpoHHbIid pecypc]| / KemepoBo:KemepoBckuii rocy-
JapCTBEHHBII yHuBepcuteT,2012. -196c¢. Pexum JOCTyIa:
http://biblioclub.ru/index.php?page=book&id=232506
2. Kanaesa E. A., AptioxoB B. I'., KanaeB B. H. TeopeTnueckue 0CHOBBI U MPAaKTUYECKOE MPU-
MEHEHHE MaTeMaTHYeCKON CTaTUCTUKU B OMOJOTMYECKHX HCCIEIOBaHUSIX U 00pa3OBaHUU:
yueOHUK [DnexTpoHHbI pecypc]| / Boponex:Mznatensckuit nom BI'Y,.2016 1. -284c¢. - 978-5-
9273- 2241-1 Pexxum moctyna: http://biblioclub.ru/index.php?page=book&id=441590
3. Jlebennko, E.A. buomerpus B MS Excel [DnexTponnsliii pecypc] : yue6. mocobue / E.A. Jle-
o6enpko, A.M. Xoxinos, .. bapanosckuii, O.M. I'etmanen. — DnekrpoH. gaH. — Cankrlle-
TepOypr : Jlansb, 2018. — 172 ¢. — Pexum goctyna: https://e.lanbook.com/book/102226.
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https://biblio-online.ru/viewer/CE153CEF-AF14-44A1-B10F-B01CE49D3516
https://biblio-online.ru/viewer/2D30EB19-12A1-458F-8E5D-195991D8C04F
http://biblioclub.ru/index.php?page=book&id=232506
http://biblioclub.ru/index.php?page=book&id=441590
https://e.lanbook.com/book/102226

4. l'ames, C. H. MaTtemaTtnueckue METOJbI B OMOJIOTHU: aHANN3 OMOJIOTUYECKUX JaHHBIX B CH-
creMme statistica : yauebnoe mocooue miis By3oB / C. H. I'ames, @. X. bernsera, M. 10. Jlynunoc.
— M. : UznatenbctBo FOpaiit, 2018. — 207 c. — (Cepus : YauBepcuteTsl Poccun). — ISBN
978-5-534-02265-0.

https://biblio-online.ru/viewer/ECC496B9-0C2F-48D6-

956E99DF110E8CB5
5.3. Illepnoanyeckue U31aHNus:
Hepno- 3a kakue Mecto
Ne Ha3zBanmue AUYHOCTH Cpok
ro/bl XpaHe- Pyopukartop
n/n W31aHusA BBIX0/1a XpaHeHHus
XpaHUTCHA HHA
(B ron)
buonorus. Pedepa-
. O6uonoruye-
1 TUBHBIN KypHAa. 12 1970- 43 MOCTOSH. | o vicn
BUHUTU o
Bectauk MI'VY. 1956-1983, onosornye-
2 4 43 MOCTOSIH.
Cepus: buonorus 1987- CKHE HayKH
1992-96,
3 Bectaux CIIOI'Y. 4 2002-2004, 0 HOCTOSH ouosornye-
Cepus: buonorus 2005 Ne 1-4, " | ckue Hayku
2009 Neo 1-3
N3Bectus BY30B
Cesepo- Ouosioruye-
4 | KaBka3ckoro peru- 4 1973- q3 MOCTOSH.
. CKHE HAyKH
ona. Cepusi: Ecre-
CTBCHHBIC HAYKH
Cenbckoxo03s1ii-
CTBEHHasi OMOJIO- -
5 rust: Cepus: buo- 3 2003- u3 MOCTOSH.
. CKHE HAYKH
JIOTHUS PACTEHUH H
KHBOTHBIX
6 chezm COBpEMEH- 6 1944- s HOCTOSLL Oouonoruye-
HOU Ouoyorun CKHE HayKH

6 IlepeyeHnb pecypcoB HMH(OPMANHMOHHO-TEJEKOMMYHHKAIMOHHOM
HeT», He0OXOAMMBIX /LISl OCBOEHHU S TMCHUILIHHBI (MOYJIsT).
1. Poccuiickoe oOpazoBanue, (enepanpHblii nopran [OdunmanbHbIi
http://www.edu.ru

cetu «Uurep-

caiit] — URL:

2. CaﬁT O I'CHCTHUKC, HACJIICACTBCHHBIX 3a6OHeBaHI/I$[X U METOAaX UX TUArHOCTUKH — URL
http://vse-pro-geny.ru

3. Caiitr nmabopaTopu DKOJOTUYECKOW TI'eHETHUKHM VIHHOBAIIMOHHOTO HAy4YHO-
HCCIe0BaTeNbCKOTO ucnbiTaTenbHOro 1enTpa (MHUUIL]) OpnoBckoro rocyaapcTBEHHOTO ar-
papHoro yausepcutera (Opénl’AY) — URL: http://labogen.ru

4. Public Library of Science (O0mecTBeHHas HayuyHas 0unbinoTeka) — ocHoBad B 2000 r.
C IIeJIBIO CO3/1aHusl OMOIMOTEKH KYypPHAJIOB U IPYTOil HAyYHOU JTUTEpaTyphl B CBOOOIHOM JIOCTY-
e u nmoja cBoboaHou ymnen3ueid. Ha cerogusmuauii neap, PLoS ONE umeer cemb xypHaioB —
Bce OHHM sBIsItOTCS penensupyembivu: URL: http://plos.org

5. Bioinformatics-help ato pecypc, riie Bbl MOKETE 3a/1aBaTh BOIPOCHI 10 OMOMH(pOpMA-
THKE ¥ [0Jy4aTh OTBETHI OT APYyrux wieHos coodmectBa: URL: http://bioinf.help

6. MacturyT ounonoruu resa PAH — URL.: http://www.genebiology.ru

7. NactutyT MonekynsipHoit renetrkn PAH — URL: https://www.img.ras.ru/ru
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https://biblio-online.ru/viewer/ECC496B9-0C2F-48D6-956E99DF110E8CB5
https://biblio-online.ru/viewer/ECC496B9-0C2F-48D6-956E99DF110E8CB5
http://www.edu.ru/
http://www.edu.ru/
http://vse-pro-geny.ru/
http://labogen.ru/
http://plos.org/
http://bioinf.help/
http://www.genebiology.ru/
https://www.img.ras.ru/ru

8. Mucturyt obmiei renetuku uM. H.W. Basunosa PAH — URL: http://www.vigg.ru

9. Menuko-renetndeckuii Hay4nbiid ientp PAMH — URL: http://www.med-gen.ru

10. Uuctutyr Onoxumuu u reHeTuku Ydumckoro nayunoro nentpa PAH — URL:
http://anrb-ibg.tk

11. Unctutyt reneruxu u uutonorud HAH benopyccun — URL: http://gens.by

12. MHCTUTYT KJIETOYHOW OWONIOTMM W TeHeTudeckoil mmkeHepun HAH VYkpanmnber —
URL: http://icbge.org.ua

13. Huctutyr MojekyisapHoi Owonormn u reHetukn HAH VYkpawmnsr — URL:
http://www.imbg.org.ua

14. VIHcTUTYT MOJIEKYISIpHOW M KieTouHou Owmosormu Cubmpckoro otaenenus PAH —
URL: https://www.mcb.nsc.ru

15. Huctutyr mmtonmorun W reHetmkn Cubupckoro otmenenus PAH — URL:
http://www.bionet.nsc.ru

16. IHCTUTYT SKOJOTUU U T€HETUKH MHKPOOPTaHU3MOB ¥Ypasibckoro otaeneHuss PAH —
URL: http://www.iegm.ru

17. HUM mMemuumHCKONH reHeTUKH TOMCKOTr0 HAallMOHAIBHOI'O HMCCIIEI0BATEIHLCKOIO MeE-
nunrHckoro nentpa PAH — URL: http://www.medgenetics.ru

18. Bcepoccmiickuit HHWHM  cenbckoxossiicTBeHHON — OmorexHomormn — URL:
http://www.vniisb.ru/ru

19. MucTuTyT 60TaHUKH, (PU3UOJIOTHH U TCHETUKH pacTeHU AkaneMuu Hayk PecrryOmu-
ku Tamxukucrad — URL: http://www.ippa.ij

20. HHcturyr reHermuyeckumx  pecypcoB  HAH  AsepbGaiimkama —  URL:
http://www.genres.az

21. WuctutyT oOmEH reHetnku u muronorud Pecmyomukm Kazaxcram — URL:
http://iggc.kz

22. T'ocynapctBennblii HUW reHeTHKH U CeNeKIUU MPOMBIIUIEHHBIX MUKPOOPTaHU3MOB
— URL: http://www.genetika.ru

7 Mertoanueckue YyKa3aHusl A O0Y4alOIIMXCH IO OCBOEHHI) JUCHUIIMHBI
(MoxyJin).

Opranuzanus o6pa3oBaTeIbHOIO MPOLECCa PerilaMeHTUPyeTcsl y4eOHbIM IIJIaHOM U pac-
MMCaHUEM Yy4YeOHbIX 3aHATHH. SI3bIk 00yueHus (TpernoaaBaHus) — pycckuid. [lns Bcex BUAOB
ayJIUTOPHBIX 3aHATUN aKaJeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJKUTEIBHOCTHIO 45 MUHYT.

[Ipu popmMupoBaHuM CBOEH WHIWBUIYyIHHOW 0Opa30BaTENbHONW TPACKTOPHUU O0ydaro-
HIMHACS UMEET IPaBO Ha Mepe3avyéT COOTBETCTBYIOIIUX JTUCIHUILIMH M TPO(PECCHOHATBHBIX MOIY-
JIei, OCBOEHHBIX B IIPOLECCEe MPE/IIECTBYIOUIET0 00y4eHuUs, KOTOPbIi 0CBOOOXKJaeT oOyyaronie-
rocst OT HEOOXOIUMOCTH UX TTOBTOPHOTO OCBOEHHUSI.

Jlekuuu

JIEeKIMOHHBIN KypC TpeArnoaracT CUHCTeMaTH3MPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu ekTop 00s3aH MpeaynpeaAnTh CTYyJeHTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy yueOHUKY (YdeOHUKAM, yUeOHBIM TOCOOHSIM) OyaeT MPOYUTaH KypcC.

JIeKuMOHHBIN KypC OJDKEH JaBaTh HAMOONBIINH 00BEM MH(pOpPMALUK M 00ecneynBaTh
6oee riryOoKoe TOHUMaHKUE YYeOHBIX BOTIPOCOB IPH 3HAYMTEIBHO MEHBIICH 3aTpaTre BpEMEHH,
94eM 3T0 TpeOyeTcsi OOJBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITETIbHOE N3yYeHUE MaTepHaa.

JlabopaTopHbIe 3aHATHS
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Kypc BbImonHeHus: 1a00paTOpHBIX pabOT HAYMHAETCS 3aHATHEM IO O3HAKOMIICHHIO C
TeXHUKOW OezomacHocT. HeoOxommumoe Ui BBITIOJTHEHUS 3aJaHust 000PYIOBaHHE BBIAAET Ja-
OOpaHT.

Texymmii KOHTPOIH Ha TAOOPATOPHBIX PabOTaxX MPOBOAMTCS B BUAE YCTHBIX OIPOCOB, IO
UTOraMm JIabOpaTOpHBIX paboT odopmiseTcs mucbMeHHas padora (oT4ér). OueHuBaeTcs XoJ1 ja-
OopaTOpHBIX PabOT, MOCTHTHYTHIE pe3ynbTarsl, odopmieHue corimacHo ['OCT, cBoeBpemeH-
HOCTB CpOKa CJauu.

OueHuBanue 1a00paTOPHBIX PA0OT BXOAUT B MPOEKTHYIO OLICHKY.

B xone maGopatopHoii pabOTHI CTYJEHT JOKEH:

— O3HaKOMUTCS C TEMOH, IIeIbIO, 3a/1a4aMy 3aHATHS;

— 03HAKOMUTBCS C MPEATI0KEHHBIMH K 3aHATHIO BOIIPOCAMH;

— U3Y4YUTh COOTBETCTBYIOIINM JIEKIIMOHHBIA MaTepUa;

— U3y4YUTh OCHOBHYIO JINTEPATyPy B COOTBETCTBHH C TEMOM U CIIMCKOM;

— M3Y4YUTb JOIOIHUTEIBHYIO JIUTEPATYPy B COOTBETCTBUH C TEMOM M CIIHCKOM;

— O3HaKOMUTHCS C MPAKTHUECKUMU 3aJJaHUSIMU U XOJIOM UX BBITIOJTHEHUS;

— BBIIIOJIHUTh NPE/IOKEHHBIE PAKTHUECKUE 33/1aHUSI B COOTBETCTBUHU C XOJIOM PaOOTHI;

— MUCbMEHHO 0()OPMUTH BEHITIOIIHEHHYIO PaboTy, CAeNIaTh CTPYKTYPHPOBAHHBIC BBIBOIBI.

Hanucanue pedeparon

Pedepar — nucemennas pabora o6bemom 10-18 MamIMHONMCHBIX CTPAHUIL, BBIMOIHIEMAst
CTYIEHTOM MarucTpaTypbl B TEUEHHUE ATUTEIBHOTO CpoKa (OT OJHOM HeJeNu A0 MECsIa).

Oyukiuu pedepara: mHbOpMaTHBHAS (O3HAKOMUTENbHAS); TOWCKOBAs; CIIPaBOYHAS,
CUTHAJIbHAS; WHJIMKATUBHAS, apecHas KOMMYyHUKAaTUBHAs. CTENeHb BBIMOTHEHHUS JTHUX (YHK-
LM 3aBUCUT OT COJIep KaTeIbHbIX U (POPMANIbHBIX KayecTB pedepata.

TpeboBanus K sA3bIKY pedepaTta: OH JOHKEH OTIMYATHCS TOYHOCTHIO, KPATKOCTHIO, SICHO-
cThi0 U mpoctoToi. [loMuMo pedepupoBaHus MPOYUTAHHON NTUTEPATyphl, OT CTYIEHTAa Maru-
CTpaTypsl TpeOyeTCsl apryMEHTHPOBAHHOE M3JI0’)KEHHE COOCTBEHHBIX MBICIIEH 1O paccMaTpuBae-
MoMy Bompocy. TeMy pedepara MOKET MPEATOKUThH MPernoaBaTeNib WIK caM CTYIEHT, B IO-
CJIEJTHEM ClIyyae OHa JOJKHA OBITh COTJIacOBaHa C MPENoIaBaTeIeM.

Crpykrypa pedepara:

1. TUTynbHBIN TUCT. YKa3bIBAIOTCS Ha3BaHUE YUeOHOTO 3aBeJCHMs, Kadeapsl, Ha3BaHUE
pedepara, mpenmera, pammrm aBTOpa U PyKOBOJAUTEIIS, TOI.

2. OrnaBneHue, B KOTOPOM yKa3aHbl Ha3BaHUS BCEX Pa3/eNioB pedepara U HOMepa CTpa-
HUII, YKa3bIBAIOIIME HA4aJIo 3TUX pa3fesioB B TEKCTe pedepara.

3. Beegenue (1,5-2,0 crpanunbr). Bo BBeieHUN apryMeHTHUPYETCS aKTyallbHOCTh UCCTIe-
JIOBaHUs, T.€. BBIABIISIETCS MPAKTUUYECKOE U TEOPETUUYECKOE 3HAUYECHHE JAHHOTO HMCCIIEIOBAHMSL.
Jlanee KOHCTaTUPYETCsI, YTO CACIAHO B IAHHOW O0JACTH MPEAIIECTBEHHUKAMU; MEPEUUCIISIIOTCS
TMIOJIOKEHUS, KOTOPHIE TOJKHBI ObITh 00OCHOBaHEI. BBeneHUE MOXKET TaKKe COAepkKaTh 0030p
WMCTOYHUKOB WJIM HKCIIEPUMEHTAJIbHBIX aHHBIX, YTOUHEHHWE UCXOAHBIX MOHSATHH M TEPMHHOB,
CBEJICHMsI 0 METOJIax uccieaoBanusi. Bo BBeqeHnn 00s3aTeibHO (POPMYIUpYyETCs 1Ieb U 3aa4u
pedepara.

4. OcHoBHas 4acTb. OHA MOXKET COCTOSITh U3 OJTHOM WJIM HECKOJBKHMX IJIaB U MPEIIoJIa-
raeT OCMBICIICHHOE M JIOTHUYECKOE M3JI0KEHUE TJIaBHBIX MOJIOKEHUN U HJEH, colepx aluxcs B
M3Y4YEeHHOH nuTeparype. B TekcTe 00s3aTenbHbl CCHUIKM Ha TIEPBOMCTOYHUKH.

OcHOBHas 4aCTh PacKphIBaeT cojepxkanue TeMbl. OHA Hamboee 3HAYUTENbHA TI0 00be-
My, HauOoJjee 3HauMMa U OTBETCTBEHHA. B Hell 000CHOBBIBAIOTCS OCHOBHBIE TE3UCHI pedepara,
TIPUBOAATCS Pa3BEPHYTHIE apTyYMEHTHI, MPE/IIOIaraloTCsl TUIIOTE3bl, KACAIOIIHUECs CYIIeCTBa 00-
Cy)KaaeMoro Borpoca. BaxxHo mpociennuTs, 4T00bl OCHOBHASI 4acTh HE uMelna (popMy MOHOJIOTrA.

14




AprymMeHTHpysI COOCTBEHHYIO MO3UIIMIO0, MOKHO M JIOJDKHO aHAJM3UPOBaTh U OLICHUBATH MO3H-
UM PA3UYHBIX HCCIEO0BATENEH, C YEM-TO COTJIAIIATHCS, YeMY-TO BO3pPaKaTh, KOTO-TO OIpO-
Beprarb. YCTaHOBKA Ha JIUAJOT MO3BOJIUT U30€KaTh HEKPUTUYECKOTO 3aMMCTBOBAHUS MaTepHa-
Ja U3 9Y)KUAX TPYJIOB — KOMITHJISITHH.

5. 3axmouenne. Comep KUT TJIaBHBIE BHIBOJBI U UTOTH U3 TEKCTAa OCHOBHOM YacTH, B HEM
OTMEYAeTCs, KaK BBIMOJIHEHBI 337]a41 U JOCTUTHYTHI JIU 1eNH, CHOPMYIMPOBAHHBIE BO BBEICHUU.
31ech e MOTYT HaMe4aThCsl M JATbHEHUIITUE TIEPCIICKTUBEI PA3BUTHS TEMBI.

6. [Tpunosxxenue. MoxeT BKIItOUaTh TpaduKu, TAOIUIIBI, PUCYHKH.

7. bubnmorpadus (CUCOK JIUTEpaTyphl). 3/1€Ch YKa3bIBAETCS peajbHO MCIOJIb30BAHHAS
Ui HanucaHusi pedepara aureparypa. CIHCOK COCTaBISETCS COrJIAaCHO MpaBuiiaM OuOIHMorpa-
(uyeckoro onucaHusl.

Otanbl paboThl Hajl pedepaTom:

PaGoty Han pedepaTom MOKHO TOJIPA3ACTUTh HA TPH dTaMa:

— TOJrOTOBUTENBHBIN, BKIIOYAIONIMM M3ydYeHUE MpeaMeTa HCCIeI0BaHusl, MOUCK COOT-
BETCTBYIOIIUX JINTEPATYPHBIX HCTOUHUKOB, pabOTy C HUMHU;

— U3JI0KEHUE PE3yNIbTaTOB U3yUCHUS B BUJIE CBSI3HOTO TEKCTA,

— YCTHOE cooOIeHre 1Mo Teme pedepara.

OO61me TpeOOBaHUS K TEKCTY'.

Teker pedepaTa HOKEH MOJUUHATHCS ONpPEAENICHHBIM TPEOOBAHMSIM: OH JOJDKEH pac-
KpBIBaTh TE€MY, 00JIaaTh CBSI3HOCTHIO M IIENBHOCTHIO. PacKphITHE TeMBI MpEanojaraeT, 4ro B
TekcTe pedepara u3naraeTcs OTHOCAUIMICS K TeMe MaTepuai U IpeanoaraloTcs MmyTH pelieHus
conepxarieiics B pedepate mpoOIeMbl; CBI3HOCTh TEKCTA MPEATIONAraeT CMBICIIOBYIO COOTHOCH-
TETHHOCTh OT/IETLHBIX KOMIIOHEHTOB, a IIEIbBHOCTh — CMBICIOBYIO 3aKOHYEHHOCTh TekcTa. C
TOUYKH 3PEHUS CBSI3HOCTU BCE TEKCTHI JACJISATCS HAa TEKCThI-KOHCTATAIIMM U TEKCTHI-PACCYXKICHHUS.
TeKcThI-KOHCTATAIlH COIEPIKAT PE3YIIbTAThl 03HAKOMIICHHS C MPEIMETOM U (PUKCUPYIOT YCTOM-
YiBbIE ¥ HECOMHEHHBIE CYXXICHHsS. B TeKkcTax-paccyXIeHHUSX OJHU MBICIH HU3BIEKAIOTCS U3
JIPYTHX, HEKOTOPBIC CTAaBATCS TOJ] COMHEHHE, JTAeTCS UM OIIEHKA, BBIIBUTAIOTCS pa3IUYHBIC
MIPEATIOIOKESHHUS.

TpeOoBanus, npeabspisieMble kK odhopmieHuio pedepara:

O0Bembl pedepaToB KonedmoTes B npenenax 10-18 mammHonucHbIXx crpanul. PabGora
BBITIOJTHSETCS Ha OJHOW CTOpOHE JMcTa cTaHmapTHoro (opmara. [lo obenm cropoHam nmcra
octaBisitores nojst pasmepom 30 MM cneBa U 15 MM cmpaBa, pekomenayetcst mpudt 12-14
MyHKTOB, HHTEepBal — 1,5. Bce nmucTel pedepara J0MKHBI OBITh IPOHYMEPOBAHBI.

IIpoBepka:

I[Tpu npoBepke pedepara npenogaBaTeneM OLEHUBAIOTCS:

— 3HaHUS U YMEHUS Ha YpOBHE TpeOOBaHMM cTaHIapTa KOHKPETHON AUCIUIUIMHEI;

— XapaKTepPUCTUKA PeaTn3alny IelU U 337a4 UCCIICIOBAHMS;

— cTerneHb 000CHOBAHHOCTH apryMEHTOB U 0000IIEHUI;

— CTETEeHb 3aBEPIICHHOCTH peepaTUBHOTO UCCIIEIOBAHUS;

— UCTIOJIb30BaHUE JINTEPATYPHBIX UCTOYHUKOB,;

— KyJIbTypa MUCbMEHHOTO U3II0KEHUS MaTepuaa;

— Ky/lbTypa oOpMIICHHUS] MAaTePHUAIOB PaOOTHI.

B ocBoeHMM IUCHUIUIMHBI MHBAJIMAAMH U JHUIAMH C OIPAaHUYEHHBIMU BO3MOXHOCTSMHU
30POBbsl OOJIBIIIOE 3HAYCHUE WMEET WHIUBHIyalbHas ydeOHas pabora (KOHCYJIbTAlMU) —
JIOTIOJTHUTEIBHOE pa3bsICHEHUE YUeOHOro Marepuara.

HHI[I/IBI/IJIyaJ'IBHI)Ie KOHCYJbTalMM 110 MNOPEAMCTY ABJIAIOTCA  BaXXHBIM (1)aKTOp0M,
CHOCOOCTBYIOIIIMM MHIMBUAYAIN3alUN O0YUYEHHs] U YCTAHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
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MCXKAY MpCIiogaBaTCiicM U O6y‘IaIOH_II/IMCH HHBAJIMAOM WK JIMIOM C OT'paHUYCHHBIMU
BO3MOXHOCTSAMHU 3JO0POBbBA.

8 Ilepeyen» MHGOPMALMOHHBIX TEXHOJIOTHIl, MCMOJIb3YyeMbIX NPH OCYLIECTBICHUH
00pa3oBaTeIbLHOIO MPOLECcCa N0 AUCHHUILINHE (MOIYJII0).

8.1 llepeuyeHb HHPOPMAIIMOHHBIX TEXHOJIOTHIA.

ITpu npoBesieHUN 3aHATUN UCHIONB3YeTCs ayAUTOpuUs, 000pyI0BaHHAs MTPU HEOOXOIUMO-
CTH TIPOEKTOPOM JJIsl OTOOpakeHus mpe3eHTanuid. Kpome Toro, mpu mpoBENCHHWH JICKIUA H
MPAKTUYECKUX 3aHATUI HEOOXOIUM KOMIIBIOTEp C YCTaHOBJIEHHBIM Ha HEM Opay3epoMm M Mpo-

I'paMMHBIM obecrneyeHrEM A JEMOHCTpalun npeseHTauHﬁ.

8.2 [lepeueHb HEOOXOAMMOI0 MPOrPAMMHOI0 OOecreYeHusl.

[Ipu npoBeaeHUH JNEKUUNA U MPAKTUUYECKUX 3aHATHI MOXET HCIOIb30BaThCS MpU HEOO-

XOJIMMOCTH CJIEAYIOIIee TPOrpaMMHOe 00eCTIeYeHUE:

Ne | Homep  mmuensuonsoro | [lepeueHb JHIIEH3MOHHOTO NMPOTPaMMHOT0O 00eCTIeYeHUs
/| goroBopa
1 Ne 77-AD®/223-D3/2017 | Ioanucka Ha oguH rox Windows 8, 10
ot 03.11.2017
No 77-AD®/223-®3/2018 | oanucka Ha oquu rox Windows 8, 10
Cornamenne  Microsoft
ESS 72569510
or 06.11.2018
2 Ne 77-AD®/223-®3/2017 | Ilognucka Ha oguH rox Microsoft Office
ot 03.11.2017 Professional Plus
Ne 77-AD®/223-D3/2018 | IToanucka Ha oguH rox Microsoft Office
Cornamenue  Microsoft | Professional Plus
ESS 72569510
ot 06.11.2018
3 No 385/29-en/223-®3 [Moanvcka Ha PEIOCTABICHHE HEMCKITIOUMTETBHBIX
ot 26.06.2017 MMYILECTBEHHBIX MPaB Ha MCIOJIb30BaHUE MPOTPAMMHOTO
oOecrieueHHsT «AHTHILIATAATY Ha OJIUH TOJT
Ne 344/145 Iloanucka Ha IPEAOCTABICHUE HEUCKITOYUTEIIBHBIX
ot 28.06.2018 MMYIIECTBEHHBIX MIPaB Ha UCMHOJIb30BAHUE MTPOTPAMMHOIO
obecrieueHHs «AHTHUILIATUAT Ha OJIUH TOJT
4 Ne 74-AD®/44-D3/2017 | beccpouHas JIMICH3US HA CTICIUATH3UPOBAHHOE
ot 05.12.2017 MaTemaruieckoe odecneueHue StatSoft Statistica

8.3 Ilepeuyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

[Ipu npoBeaeHUH JEKUUNA U MPAKTUYECKUX 3aHATUI MOTYT HUCIIOJIb30BAaThCS MPU HEOOXO-

JMMOCTH CJIEYIOIIUE MPOrPaMMHOE HH(POPMAIIMOHHBIC CIIPABOYHBIC CUCTEMBI:
— CrpaBouHo-mipaBoBasi cuctema «Koncynprant [lmrocy (http://www.consultant.ru).
— Dnekrponnas oudauoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).
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9 MarepuajbHO-TeXHHYECKasi 0a3a, HeoOXoAUMMAas ISl OCyleCTBJIEeHUs o0pa3oBa-
TeJbHOI'0 Mpouecca Mo AUCHUILVINHE (MOAYJII0).

MarepuanbHO-TeXHUYECKOE 0OecrieueHe TUCIUIITUHBI (MO-

No Bug pabdor
AyJ1s1) U OCHAILIEHHOCTh
1. JlexumoHHsble 3aHATHS | Aynutopun 422, 425, ocHalleHHblEe NMPE3EHTALMOHHONW TeX-
HUKOH (TIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK, ayAHUOCHCTE-
Ma) U COOTBETCTBYIOLIUM IPOrPaMMHBIM oOOecredeHueM
(TI1O).
2. JlaGopaTtopubie 3aHs- | Ayautopusi 410 ocHaImeHHAas CHEIUATM3UPOBAHHBIM 000pY-
TUA JIOBAaHUEM, MPE3CHTALMOHHONW TEXHUKOW (MPOEKTOp, IKpaH,
KOMIIBIOTEP/HOYTOYK, ayJAHMOCHUCTEMA) M COOTBETCTBYIOIIUM
nporpaMMHbIM obecriedennem (I10).
3. I'pynnoBeie  (uHauBu- | Aynuropus 410.
nyajabHbIE) KOHCYJIbTa-
112011
4. Texkymuii  koHTposb, | Aynuropus 410.
IPOMEXYTOYHasi aTTe-
CTaIys
S. CamocrositenbHas pa- | Kabuner st camocTostenbHOM paboThl 437, OCHAIIEHHBIH

oorta

KOMIBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOAKIIOUEHHS K
cetu «VHTEpHET», NPOrpaMMON DKPAHHOTO YBEIWYEHUS U
o0ecreueHHbI JOCTYIOM B 3JEKTPOHHYK HH(OPMAIMOHHO-
00pazoBaTeNbHYIO Cpely yHUBEPCHTETA.

3an Ooubnuorexku Kyol'Y ocHameHHbIH KOMIBIOTEPHON TEXHU-
KOI C BO3MOXXKHOCTBIO MOJKITIOYSHHS K ceTr «VIHTepHeT», Mpo-
rpaMMOi SKPaHHOTO YBEJIMUYEHHSI M OOECIEUEHHBIH T0CTYIIOM
B DJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpEay
YHHUBEPCHUTETA.
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