degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: I'enoreorpadus
10 HANPABJIEHUIO: buotexnonorus
npopuiIb NOArOTOBKHU: buomenunuHcKkHe TEXHONIOTUN

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kageapa OnonH(HOpPMATUKU U CUCTEMHON OMOJIOTHH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: O.I1. bananoBckwii, 1-p 6uoA. HayK, mpodeccop

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpsl ononHdpopmaruku u cucremHol ouonoruu 02.04.2020



AHHOTANMA

Henpto MaHHOW NHUCHUIUIMHBL SIBISETCSI OCBOCHHE OCHOBHBIX IOHSATUA NONYISIUOHHOM T€HETUKH U
COBPEMEHHBIX METO/IOB MOMYJSIIMOHHOTO aHAaJlM3a IOJHOTCHOMHBIX JIAHHBIX, Pa3BUTHE CIIOCOOHOCTEH K
JIOTUYECKOMY MBIIIICHUIO, MTOHUMAaHUE BO3MOXXHOCTEH M MPOOJIEM MEXIUCIUIUIMHAPHBIX HWCCIeTOBaHUI
TeHeTHKH 4eroBeka. CTyIeHT Mociie OCBOSHHS Kypca OyJeT MOHHMAaTh TEOPETHYECKHE OCHOBBI JUHAMUKH
reHo()OHZOB, WX TNPAKTHYECKOE TNPOSBICHHE Ha MPUMEPAX PEATbHBIX TeHO(POHIOB, METOIBI aHaJIH3a
CTPYKTYpbl TeHO(OH/Ia, OCHOBHBIC 3aKOHOMEPHOCTH B CTPYKTypE€ MHUPOBOTO T'eHO(GOHJA, JOCTIKCHHS H
nepcreKkTuBbl  uccinegoBaHust apeBHed JIHK, B3auMOCBsI3b T'€HETHUECKOW, JIMHTBUCTUYECKOM U
AHTPOMOJOTUYECKON N3MEHYHUBOCTH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OCBOCHHE OCHOBHEIX ITOHSTHI HOHYHﬁHHOHHOﬁ TCHCTUKH U COBPCMCHHBIX MCTOA0B HOIMYJIALUOHHOI'O
aHaJIn3a MOJHOI€HOMHBIX JaHHBIX, Pa3BUTHUC CIIOCOOHOCTEH K JIOTUYCCKOMY MBIIIJICHUIO, TIOHUMAaHHuC
BO3MOXKHOCTCH U npo6neM MCKJAUCHUTIIIMHAPHBIX I/ICCJ'IC,I[OBaHI/Iﬁ TCHCTHUKH YCJIOBCKA.

33)13‘11/[ JAUCHUIIINHBI
OCBOCHHE OCHOBHEIX IIOHSATHI HOHYHHHHOHHOﬁ TCHCTHUKMH,

M3YYCHHE METOJIOB aHall3a CTPYKTYpPhl TeHO(OH/IA, B TOM YHCJIE OCHOBAHHBIX Ha IMOJHOTEHOMHBIBX
JIAHHBIX;

O3HAKOMJICHHUE C XapaKTCpOM MECKIUCHUIIIIMHAPHBIX HUCCJIEIOBAaHUM Ha CTBIKE HOHyHHHHOHHOﬁ
TCHOMUKHU U TYMAHUTAPHBIX HAYK O YCIIOBCKE,

npuobpeTeHre GyHAaMEHTANbHBIX 3HAHUH 110 3aKOHOMEPHOCTSIM OHMOJIOIMYECKON HACTIEICTBEHHOCTH H
HU3MEHYHUBOCTH Ha MOMYJISALIMOHHOM YPOBHE OpraHU3aLUHU )KUBOM MaTepuH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.3 Brnameer mnpodeccHOHANLHOW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
OIIK-2 UmeeT MPEICTABICHUE 00 aKTyaJIbHBIX H3JIOKCHUA PE3YJIbTaTOB Hay‘lHOﬁ ACATCIBHOCTU B paMKax
npoGeMax HayKd M TEXHHKH B 0071aCTH cBoeli | IPOQECCHOHAIBHON KOMMYHHKALMH

npodeccuoHanbHol nestensHocT, ciocodern  |OIIK-2.1 Mmeer npencraBieHne 0 COBpEMEHHOM COCTOSIHUU

Ha HayYHOM f3bIKe (hOPMYIHPOBATH WCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npogecCHOHANbHBIE 3a]1a41 npodeccuoHaIbHON 1S TeTbHOCTH
OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh

WCCIIeZIOBaHN B obnmactu cBoel  mpodeccroHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

IMK-1.5 CnocobeH co3naBarh MNpOrpaMMHBIE CpPEACTBA W
0a3pl JAHHBIX, HWCIHOJb3yeMble B OWOMHXCHEPHH H
OroMH(pOpMAaTHKE

[IK-1.3 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHON
MOJENN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2 CrnocobeH wucCnonb30BaTh CIEUATN3UPOBAHHBIE
pemarh 3a/1a4u, B TOM YUCIIe pa3pabaThiBaTh U |3HaHUS (QYHAaMEHTAIBHBIX Pa3[e/iOB MaTeMaTHKH, (pU3HKH,

HCCIIEN0BATh MaTEMATHUECKIE MOJIEIIH XUMHUM W OHOJNIOTHHM ISl TOCTAHOBKM W pEIICHHS
W3yYaeMbIX SBJICHHI U MPOILIECCOB, CACTEMHO  |HAYYHO-HUCCIIE0BATEIBCKUX 3a7a4 B obmactu
aHAJM3UPOBATh HAYYHBIC POOJIEMBI, OIY4YaTh |OMOMHKEHEPUH U OMOMH(POPMATUKU

HOBBIC Hay'4HbIC PE3YJIbTaThl [MK-1.1 CnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH

nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH




[IK-1.4 CrnocobeH NpUMEHATh TeopeTHueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON

HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl
[IK-2 Cnioco0GeH caMOCTOSTETHO WK B [IK-2.1 CnocobeH caMOCTOSTENFHO IUIAHUPOBAaTh U

Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUIEKTUBA OPraHU30BbIBATH M IPOBOIUTD
Hay4YHbIE NCCIIEIOBAHMS U UX anpoOaruio

MPOBOAUTH HAYYHBIC MCCIEAOBAHUA CAMOCTOATCIBPHO WUJIN B
COCTAaBC HAYYHOI'0 KOJIJICKTHBA

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HATb.

yMEThb

- TEOPETHYECKNE OCHOBBI AMHAMUKHU TeHO(OHIOB;
- UX IPaKTUYECKOE MPOSBICHUE HA IPUMEpPaX peabHBIX TeHO(POH/IOB;

- METO/BI aHaJIM3a CTPYKTYPHI TeHo(oHaa;

- OCHOBHBIEC 3aKOHOMEPHOCTH B CTPYKTYpE MHUPOBOTO F'eHO(POH/IA;
- IOCTHXKEHHUSI U MIEPCIIEKTUBEI uccienoBanus apeueit JJHK;
- B3aUMOCBSI3b T€HETUUECKOU, IMHIBUCTUYECKON U aHTPOIIOJOTHYECKOW N3MEHYUBOCTH.

- TI0JIB30BAThCS JOCTYNHBIMH B ceTd VHTepHeT 0a3aMu JaHHBIX M CHPABOYHBIMU PECypcaMM JUIS

6I>ICTp01"O IIOHMCKa H606XOI[I/IMI>IX JaHHBIX

- HHTEPIIPETUPOBATh CTaHAPTHBIE TUIIBI TPA(UKOB B TEPMUHAX CXOACTBA U POACTBA MOIMYIIALINIA;

- BBISBJIATH IMIpHU3HAKU,

ITOBBIIIAOIIHEC

n ITOHMXKAroIne AOCTOBCPHOCTH BBIBOJJOB B

MOMYJISIIIMOHHO-TeHETHYECKUX HCCIIEIOBAHMSIX.
BJIAJIETh:

- METOZIOJIOTHYECKUMH OCHOBaMH MOIMYJISAMOHHO-TEHETHIECKOTO UCCIIEA0BAaHNS;
- KyJIbTYpOH ONMCaHUSl pE3YJIbTaTOB MCCIENOBAHUM, CBS3aHHBIX C IIPOMCXOXKACHUEM HapOJIOB,

YUUTBIBAsA HAYYHBIC U OTUYCCKUC ACIICKTHI.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

Tema (pa3nen) TUCIUTUITMHBI

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

Jlexiuu
pabora

Cemunapsl | Jlabopar. paboThr

Hpe)_IMeT HOHy.]'I?ILIHOHHOﬁ TCHOMHUKHN H
CBA3U CO CMEKHBIMU HAyKaMU

[TonpazaeneHHOCTH MOMYISIIUN

Craructudeckue MeTo/ bl reHoreorpaduu

@DaKTOPbl MUKPO3BOJIIOLIUU

Hpeiid u murpanmn

AN ||~V

Metoasl  MOMYNSIIMOHHOTO  aHaJIM3a

IIOJTHOI'CHOMHBIX JaHHBIX

(NS I I NS I \O R I \O 3 Il \O 3 B \§)
N [N N

DOuNoreHeTHYCCKHUE
¢dunoreorpaduyueckue METO B!

Kaprorpaduueckne
resoreorpaduu

METOIBI

Hpesusas JJTHK

10

Crpykrypa MHPOBOTO reHooHIa

(JIMHTBUCTHUKA, aHTPOTIOIOTHS)

11

Crpykrypa reHooHIa

(reneruka).

MHPOBOTO




12 |ba3sl gaHHBIX 0 TeHO(OHIAX 2 2

13 Uctopust dhopmupoBanus eBpONEHCKIX ’ )
reHo()OHIOB
3aKOHOMEPHOCTH M3MEHYUBOCTU PA3HBIX

14  |otmenoB reHoma. KBasureneruueckue 1 1
MapKephl.

15 KpI/IMI/IHaJII/ICTI/I:IeCKI/Ie aCIIEKThI 1 |
MOMYASUOHHONW TeHOMUKHU

16 MenuHCKIE acleKThl MO ISIIIMOHHON 1 1
IFE€HOMMKHU

17  |Jloruka momysisIIIMOHHON T€HOMHUKHU 1 1

Hroro wacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. IlpenmeT NOMyASLMOHHON T€HOMUKH U CBS3U CO CMEKHBIMU HayKaMH

Kopennoe u obmee Hacenenue. [lemorpaduueckas ucropust momynsuuu. [lomymsiuus u Hapop.
BsaumoneiicTBre TeHETUKH M CMEXHBIX HayK 00 3THOTeHe3e.

2. IlogpazaeneHHOCTh MOMYIISIIUU
Oddexr Banynna. [logpaznenennocts 1 nHOpuAMHT. Mojenu moipa3aeieHHOCTH U MUTPAIIUH.
3. CTraTucTU4ecKue METO/IBI TeHOTeoTrpaduu

I'enernueckoe paccrosiHue. MeToapl CHUKEHUS. pa3MEPHOCTH (TJIaBHBIE KOMIIOHEHTBI, MHOTOMEPHOE
mkanupoBanue). Kiacrepueiit ananu3. Iloaxonsl kK HHTEpIpETaLUK PE3YJIBTaTOB.

4. ®akTopbl MUKPOIBOIIOIIH

[pencraenenune o ueThipex (akropax MuKpodsomonuu. O03op mx ocobenHocteld. Ocobasi poib
€CTECTBEHHOTO 0TOOpa U CJIOKHOCTH B €r0 U3yYCHUH.

5. Hdpeiid u murpaunu

[IpoTuBOTIONOXKHAS HATIPABICHHOCTH JIEHCTBHSI MHUTpaliiuii 1 aperida reHoB. IhdekTuBHBIA pazmep
TOMYJISAINH, 3aBUCHMOCTh OT COOTHOIIEHHS II0JIOB, YMCIIAa TTOTOMKOB, KOJICOAHHMH YHCICHHOCTH.
[Monsrtue 06 3ddexkruBHON Murpanuu. [Ipumepsl pacyera JMHAMUKA 4aCTOTHI aJLIEIs.

6. MeTtonpl MONyJIAIMOHHOI'O aHaJIn3a MOJTHOICHOMHBIX JaHHBIX

OCOOCHHOCTH UCIOJIb30BaHUsI METOAa IJIABHBIX KOMIIOHEHT JUIs IIMPOKOTEHOMHBIX JIaHHBIX.
ADMIXTURE. Metoapl, ocHOBaHHbIE Ha TramjoTumnax. llpuMepsl HCIONb30BaHMS PE3YNIHTATOB
CEKBEHHPOBaHUS.

7. dunorenernueckue u puiroreorpaduuecKue METOAbI

[TocTpoeHne (QUIOTEHETHYECKHX JepeBbeB. MONCKYISPHBIE Yachl M TEHETHYECKHE JaTHPOBKH.
[Mpobnema kanubpoBok. dunoreorpaduyeckuii momxo.




8. Kaprorpaduieckre MeTobl reHoreorpaduu

BosmoxHoctn  kapTorpaduueckoro moaxona. KapTel [aBHBIX KOMIIOHEHT, T'€HETHYECKHX
pacCTOSIHUM,  TeTEPO3UTOTHOCTH,  MEXKIOMYJSLMMOHHOrO  pasHooOpasusa.  KomOuHupoBanue
CTaTUCTHYECKUX U KapTOorpauIecKux METOIOB.

9. Hpesusia JTHK
BosmoxHocTH 1 mpenoctopoxHocTd. [IpuMeps! NCTIONIb30BaHHUS.
10. Crpykrypa MupoBoro renodoHa (JIMHIBUCTHKA, aHTPOIIOJIOTHS])

[lonsartue o wximaccupurkanuu s36Ik0B. OCHOBHBIE JIMHTBUCTHUECKHE ceMbu. lIpoOmema pachl.
bonpmue u Manbie pachl.

11. CtpykTypa MUpOBOTO TeHO(OH1a (TEHETHKA).

3aKOHOMEPHOCTH PacIpeAeTICHUS MEXKIOMY/ISIIMOHHOTO U BHYTPUIOMYISIIMOHHOTO pa3HOOOpa3us.
KonTuHeHTanbHble 1 CyOKOHTHHEHTANIbHBIE KJIACTEPhl NOMYISIUNA. IHBapHaHTHOCTD PE3yJIbTaToB.

12. ba3bl JaHHBIX 0 TEHOPOHIAX

[IpyHIMOBL TOCTPOCHMSA MOMYISLUUOHHO-TEHETHYECKUX ©60a3 npaHHBIX. OO030p CYyLIECTBYIOMIHMX
pecypcos. [Ipumepsl X UCIOIb30BAHUS.

13. Ucropust popMupoBaHus eBpONIEHCKUX TEHOPOHIOB

OCHOBHBIE HCTOPUUYECKUE ATAIIBl U BaXKHEHIIMEe MUrpaluy. Poib HeonuTU3anuu U pacnpocTpaHeHus
WHAO0EBPONEHCKHUX S3bIKOB. [ eHOMOH T CTaBTHCKUX HAPOJOB.

14. 3aKOHOM€pHOCTI/I HN3MCHYMBOCTU pa3HBIX OTACIIOB I'CHOMA. KBasureneruueckue MapKCphI.

OCOOCHHOCTH MEXKIOMYIISIIIMOHHOW M3MEHYMBOCTH MuToxoHnpuanbHoi JIHK m Y-xpomocomsbl.
Bo3MoxHOCTH  HMCHONB30BaHMS  KBAa3UT€HETHMUECKHX  MapkepoB. llpuHOumel  oObenuHeHHS
PE3yNbTATOB 110 Pa3HbIM TUIIAM MapKepoB.

15. KpumuHanucTuueckye acleKThl NOMy/IIIUOHHON T€HOMUKU

BeposiTHOCTHBIN XapakTep WACHTH(UKAIMK JTMYHOCTH U pedepeHcHble 0a3bl JaHHBIX. BulsaBieHue
BepoaTHoH BHemHocTH 1o JIHK. Beisnenue BepostHoro npoucxoxaenus mo JHK.

16. MeauuuHCcKe aceKThl NONYISIIUOHHON Tr€HOMUKH

lenernueckuii Tpy3 © MeETOObl €ro Mporuosa. leHoreorpaduyeckoe pailoHMpOBaHHE U
dapmaxoreneTuka. [Ipumepsl renoreorpaduieckoro aHajiu3a.

17. Jloruka momynsaiuOHHON TeHOMUKH
O0630p npoiiaenHoro. Jlornyeckue CBsI3M MEKIY OCHOBHBIMU ITOHATHSIMU.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa
basoBas kadenpa npenocTaBiseT JaHHYIO JIUTEPATypy
1. Antyxos O.I1. 'eneTnueckue npouecchl B monyasiuusix (3-e nepepad. u gomond. uzg.). M.: UKL
Axanemknura, 2003, 431c.
2. Aiana ®@. «BBenenue B NONyISUOHHYIO U SBOJIIOIMOHHYIO TeHETUKY». M.: Mup, 1984. — 232 c.
3. JIu Y. Beenenue B nonyasunoHHYI0 reHeTHKY. M.: Mup, 1978.

JomnonHurensHas aureparypa

bazoBas xadenpa npenocrapisieT JaHHYIO JTUTEPATYPy
1. bamanogckast E.B., bananosckuii O.I1. Pycckuii renodona Ha Pycckoit pagaune. M. "JIyq". 2007.
416 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

Hayuno-6ubnuorpaduueckne u naTeHTHbIC 0a3bl JaHHBIX B 00J1aCTH (PU3UKO-XUMHUYECKON OHOIOTHH,
JocTymHbIe 1o ceTh MHTepHeT B OecrarHoM pexkume - Science Citation Index (Web of Science),
Medline (PubMed), Hayunas snexrponnas oubnmuorexa (HOb), Poccuiickas marentaast b/ ®I'Y
OUIIC u amepuxanckas narentHas bl USPAFULL; anexTpoHHBIE agpeca KPYMHBIX HAyYHBIX
U3JaTeNbCTB, NPEAIOCTABIISIOUINX JOCTYI K TOJHBIM TEKCTaM TEKYIIUX U apXUBHBIM BBITYCKaM 3THUX
KYPHAJIOB.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3ansituii notpedyercs Zoom. Google Drive mis qoctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaMUUE BO BpeMsi 3aHITHI cMapT(GOHOB/HOYTOYKOB /ISl yU4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCSA IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTATC U3YUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSTENIEHOM PaboThI CTY/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TeMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICNIBHBIX TEM, BOIPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.

Bo3MOXeH NpoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: buorexnonorus
npo¢ujib NOATOTOBKH: buomMeaunuHCKUE TEXHOIOTUN
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa OMOMH(POPMATHKYN U CUCTEMHOUW OMOJIOTHH
Kypc: 1
KBaJU(PUKAHA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3zpaGoTunk: O.I1. bananoBckwii, 1-p 6uoN. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCHMEHHOTO
U3JIOKEHUSI PE3yJAbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-2.1 NmeeT npeacTaBieHre O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4ecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel  mpodeccrnoHanbHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

IMK-1.5 CrnocobeH co3naBarh MpOrpaMMHBIE CpPEACTBA W

0a3pl JAHHBIX, HCIHOJb3yeMble B OHWOMHXCHEPHH H
OMoMH(pOpPMAaTHKE

[IK-1.3 CnocoOeH  BbABHrarb  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX

SIBIICHUW W TPOIIECCOB, OLIEHWBATh Ka4€CTBO pa3pabOTaHHOM
MOZEIIN

[IK-1.2 CnocobeH HWCHONB30BaTh CHEIHATH3UPOBAHHEIC
3HaHHA (YHIAMEHTAIBHBIX Pa3esiOB MaTeMaTUKH, (hU3UKH,
XUMHUM ¥ OHOJNIOTMM JJIsI TOCTAaHOBKM W pEIICHHS
HayYHO-HCCIIEI0BATEILCKIX 3aja4 B obnactu
OMOMHXXEHEPUU B OMOUH(POPMATHKU

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.4 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN

HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl
IMK-2 CriocobeH caMOCTOsTENHHO WK B [MIK-2.1 CnocobeH caMOCTOSTENFHO IUIAHUPOBATh U

KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO
KOJUIEKTUBA OpPraHU30BbIBATh U IPOBOJUTH
Hay4HbIE MCCIICIOBAHMS U X apoOaIio

MNPOBOAUTHL HAYYHBIC HMCCJICIOBAHUA CAMOCTOATCIBHO WUJIU B
COCTAaBC HAYYHOI'O KOJUICKTHBA

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus aucuuiuiniel «l eHoreorpadusy o0yqaromuiics: JomKeH:

3HAThb:

- TCOPECTUYCCKHUE OCHOBBI AMHAMHUKU FCHO(I)OHIIOB;
- UX IIPAKTUYICCKOC MPOABJICHUC HAa TpUMEpaxX pCalbHbIX FGHO(I)OH,I[OB;

- METO/Ibl aHAJIN3a CTPYKTYpPbI TeHO(OHa;

- OCHOBHBIE 3aKOHOMEPHOCTHU B CTPYKTYypE MUPOBOTO reHO(OHa;
- TOCTM)KEHUA U TIEPCIIeKTUBHI uccienoBanus npesueit JHK;
- B3aUMOCBSI3b I€HETUUECKOH, IMHIBUCTUYECKON W aHTPOIOJIOTMYECKON N3MEHYHBOCTH.

yMeTh:

- IIOJIb30BAaTbCAd AOCTYIIHBIMU B CCTHU I/IHTepHCT Oazamu JAaHHBIX W CHPAaBOYHBIMU pPECypCaMu JIA

OBICTPOTO TIOUCKA HEOOXOUMBIX JTAHHBIX;

- UHTCPIPCTUPOBATHL CTAHAAPTHLIC TUIIBL Fpa(bI/IKOB B TCpMHHAX CXOACTBA U POACTBA HOHYHHHHﬁ;

- BBIABIIATH IIPU3HAKHU,

MOBBIIIAOIINEC n

MOHIDKAIOIIME  JOCTOBEPHOCTH  BHIBOJIOB B

NOMYJIAIUMOHHO-TCHCTUYCCKUX UCCIICIOBAHUAX.

BJIaJd€Th:




- METOZIOJIOTHYECKUMH OCHOBaMH MOIMYJISIUOHHO-TEHETHYECKOTO UCCIIEA0BAaHNS;
- KyJIBTYpOH ONMCaHUsl pE3YJIbTaTOB MCCIENOBAHUM, CBS3aHHBIX C IIPOMCXOXKACHUEM HapOJOB,
YUUTHIBAsA HAyYHBIE U 3TUYECKHE ACIICKTHI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo BpeMst TeKyIIero KOHTPOJIsl CTYACHT AOJKEH YMETh OTBETHTDH Ha CIIEIYIOIINE BOIIPOCHL:
. @aKTOpbl MUKPO3BOJIIOLINH.

. O eKkTuBHBIN pa3Mep MOMyYISLUH.

. [logpazaenennas nomysinus. dddekr Banynaa.

. Monenu murpanuii.

. @unorenernueckuii u puitoreorpadUIECcKUil aHaIU3 — CXOICTBO U OTIUYHSL.

. Mertoap! onrcanus reHo(OHJa Ha OCHOBE ITOJIHOTCHOMHBIX JaHHBIX.

. THIIbI TEeHETHYECKUX MApKEPOB.
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. OCHOBHBIE YePTHI CTPYKTYPBI MUPOBOTO reHO(OH 1.
9. IlpakTueckue MPUIOKEHUS TOMYISIIUOHHBIX UCCIICIOBAHUN B MEIULIMHE U KPUMUHAINCTHKE.
10. Ananus npesueit JJHK.

11. BzamMocBsI3b TEHETHMKM W CMEXKHBIX HayK O HapomoHaceneHud. (OcoOEHHOCTH
MEXIUCIHUILTHHAPHBIX UCCIIEIOBAaHUM.

Bo Bpemst 3aHATHII MOTYT IPOXOANTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThCS
JOMallHUM 33JaHveM. BO3MOXXKHO BBINOJIHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSTEIBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCcy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JTAET MPEUMYILECTBO Ha 3K3aMEHE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

@DaKTOpPbl MUKPO3BOJIIOLIMU.

O dekTuBHBIN pazMep MOMYIISINY.

[Monpaznenennas nonynsius. Ddpdexr Banynna.

Mognenu Murpanui.

durnoreHeTH4ecKuii U GpustoreorpadGuIecKril aHaIu3 — CXOJICTBO U OTIHYHSI.
Mertozb! onucanus TeHO(OHAAa Ha OCHOBE MOJTHOTEHOMHBIX JTAHHBIX.

Turel reHeTH4EeCKUX MAPKEPOB.
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OCHOBHBIE YepThI CTPYKTYPbI MUPOBOTO reHO(OHa.
9. IlpakTnueckue MPUIOKEHUS MOMY/ISIMOHHBIX HCCIIEI0OBAaHUH B MEULIMHE U KPUMHHAINCTHKE.
10. Ananus npesneit JJHK.

11. B3auMocBs3pb TEHETHKM W CMEKHBIX HayK o  HapojoHaceneHuu. (OcobeHHOCTH
MEXIUCIUILTMHAPHBIX UCCIEIOBAHUI.

[Ipumeps! OuIETOB:

buner Nel

[TocTpoenue hunoreHeTHUECKUX JEPEBHEB.
buner Ne2

MonekynsipHbIE 9achl

buner Ne3

Monenu Murpanuii

buner Ne4

DaKTOPBI MUKPOIBOJIOIIAN

bumer Ne5

KontuHeHTansHbIe 1 CyOKOHTUHEHTATBHBIC KIIACTEPHI MOIMTYISIHI.
buner Ne6

Murpanuu 1 TeHOQOH]T CIIaBIHCKUX HApPOOB



Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMYy BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, II0Ka3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPHUHATHIX PELICHUH.
Onenka omm4yHO (8 OamwioB) -  BBICTAaBISIETCS  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aJlad, NPaBUIIBHOE 00OCHOBAHHE MPUHATHIX
peleHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopouio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MNPAKTHUKE, HO JOIYCKaeT B
OTBETE WM B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTAaBISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAa€T MaTepuall,
IPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IMOJIy4YEHHbIC 3HAHUS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.
OneHka ymoOBIETBOPUTENHHO (4 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEeYIOBIETBOPUTEIBLHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBINA HE 3HAeT OoblIeii yacTu
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(hopMyIIMpOBKax OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABIAETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o OujeTy Ha YCTHOM »OSK3aMEHE HE JOJDKEH IIPEBBIIIaTh OIHOTO
aACTPOHOMMYECKOTO Yaca.



