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MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma nucuuiuinHb! "KoMIbOTepHBIE TEXHOIOTHH B OHOIOTHH. MaTeMaTiHueckoe MOICIUPOBaHNE
OMOJOTHUECKUX TIPOIIECCOB." TT0 HANIPaBICHUIO MOATOTOBKY (crienuanbHocTh) 06.04.01 "Bronorus" HanpaBieHHOCTH ctp. 3
(mpodmmio) Menuko-6nonormyeckue Hayku @I'BOY BO «Uenl'V»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

Pe3yJ'II)TaTI>I O6y‘{eHI/I$[ 10 JUCHUIIMHE HAIIPABJICHbI HA JOCTHXKCHUEC NHAUKATOPOB!

OIIK-6.1. aHanu3upyeT MyTH U TEPCICKTUBBI IPUMEHEHHUST COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHI B OMOJOTHUSCKHUX HAYKaX U
00pa3oBaHNH;

OIIK-8.1. onpesienseT TUIIBI COBPEMEHHOM anmapaTyphl JUIs MOJIEBBIX U Ta0OPATOPHBIX UCCIIEIOBAHUH B 00J1acTH podeccHoHabHOM
JIeSITeTIbHOCTH;

MK-1.1

Hcnons3yet 6a30BbIe IPUHIMITBI ITTAHMPOBAHUS HAYIHBIX UCCIICAOBAHUN | IPaBHiIa TEXHUKH 0€30IacHOCTH Ipu paboTe ¢
HCCIIeIOBATENbCKO anmapaTrypoii B COOTBETCTBUH C HANPABICHHOCTHIO (TIpoduiieM) MporpaMMbl MarucTparyphbl

Llenb — 0cBOGHHE COBPEMEHHBIX METOIOB ¥ KOMITBIOTEPHBIX IPOTPaMM JUIS OJTy4EHHS TAHHBIX, MX ITOJTOTOBKH K aHAJHU3Y,
CTaTHUCTUYECKOH 00pabOTKH JaHHBIX M BU3YaIM3aLMH PE3YIbTATOB IIPU HOMOIIH IEPCOHATBHBIX KOMIIBIOTEPOB B Pa3IHYHbIX
HaIlpaBJIEHUAX Hay4yHOH paboThl Ouosora.

33,[['&111/1 JUCITUITIINHBI:

- 03HAaKOMHUTH OHOJIOra C TCOPETUICCKUMHU U MPAKTHICCKUMHU OCHOBaAMH PAallHOHAJIBHOTO U 6€301acHOTO TIOJIYYCHHUA U XPAHCHUS
JIaHHBIX Ha IEPCOHAJIbBHOM KOMIIBIOTEPEC,

- OBHAKOMMUTB C TCOPETUICCKUMHU OCHOBAMU CTAaTUCTUYCCKOI'0O aHa/IM3a JaHHBIX U IOCTPOCHHUSA CTAaTUCTUICCKUX MOI[CJ'Ieﬁ;

- 06y‘II/ITL IMIPAaKTUYCCKUM HaBbIKaM aHaJIN3a JAHHBIX W MAaTEMaTHYCCKOI'O MOJACITIUPOBAHUA C MCITIOJIB30BAHNEM IIEPCOHATIBHOT O
KOMITBIOTEPA U CICHHUATTU3UPOBAHHOTO IIPOrpaMMHOTI'0 O6CCH€‘I€HI/I$I;

- 00y4YuTh NpaBUIIaM U IpUEMAM BU3YaJIM3alUH JJAHHBIX U IPECTABICHUS Pe3yIbTaTOB aHAJIM3a JaHHBIX U MOJCIMPOBAHUS B
KBaIM(HUKAMOHHBIX ¥ IeYaTHBIX paboTax.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: |B1.0‘01

2.1 TpeGoBaHusl K NpeIBAPUTEIBLHOM NOAT0TOBKE 00y4aloLIerocs:

Jn1s ycBOGHUSI AUCIMIUIMHEI 00yJaeMbIil TOJDKeH 001agaTh 6a30BOH TEOPETHYECKON M TPAKTUIECKOH MOATOTOBKOW B 00JIaCTH
BBICLICH MaTeMaTUKU U NHPOPMATUKU U HABBIKAMH BJIaJICHHS COBPEMEHHBIMH BBIUHCIUTEIbHBIMH cpeacTBaMu. OOydaeMblii JODKEH
00J1a1aTh HABBIKAMHU BIIAJICHUS TIEPCOHAIBHBIM KOMIIBIOTEPOM, paboTh B iporpammax nakera MS Office, a takxe Bramers
OCHOBHBIMHU ITOHATHAMH OMOJIOTMYECKON CTAaTUCTHKH, KOTOPbIE IPUOOPETAIOTCA Ha JUCHUIUIMHAX: «MaTeMaThka U MaTeMaTH4ecKHe
MeToIbl B Ononorumy», «HpopmaThka, coBpeMEeHHbIE HH(POPMAIIMOHHBIE TEXHOIOTHI», « OCHOBBI OMOMETPHUUYECKOTO aHAIN3a U
IUIAaHUPOBAHUS SKCIIEPUMEHTa) OakalaBpHarTa.

2.2 JIncuMnIuHbI ¥ MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHE TAHHOH THCHUILTHHBI (MOIYJIs1) HE00X0UM O KaK MpeAllecTBYIoIIee:

JucuuminHa «KoMIbroTepHbIE TEXHOJIOTUU B OHOJIOTHH. MaremaTnieckoe MoJIeIMpOBaHre OMOJIOrHYECKUX MTPOIIECCOBY MPHU3BaHA
MOMOYb MarHCTPaHTaM OBJIAICTh HABBIKAMH U 3HAHHSMH, HEOOXOIMMBIMH JIJISI BBIIOJIHEHHUS] HAYYHO- HCCIIEIOBATEIbCKON paboTHl,
BKJIIOUAs BBITMIOJTHEHUE MarucTepCcKol AuccepTaum.

[IpousBoacreenHas npaktuka (Hayano-uccnenoBarensckas pabora)

IMoaroToBka K mpoLeIype 3aliThl ¥ 3alIUTa BBHITYCKHOW KBaH()UKAIMOHHOH pabOThI

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOAYJIsA)

OIIK-6: Cnnoco0eH TBOpYECKH NPUMEHATH U MOJAM(PUIMPOBATH COBPeMeHHbIe KOMIIbIOTEPHbIE TEXHOJIOIMH, Pad0TaTh €
npogecCHOHATBLHBIMH 0a3aMHU IaHHBIX, TPOdecCHOHAIBHO 0OPMIISTH H MPEACTABJISATH Pe3yJIbTAThl HOBBIX Pa3padoToK;

3HaTh:

Jst moctrxennst OIIK-6.1 3HaTh: OCHOBBI METOI0JIOTHH HAYKH; IPUHLIMIIBI aHAIN3a TaHHBIX;

YMeTh:

Jnsa nocrrxenus OIIK-6.1 ymeTs: aHanu3upoBaTh, pa30MBaTh pelIaeMylo 3a/1a4y Ha 3Talbl, 000011aTh MOJIy4YeHHbIE JaHHbIE;
BBINOJIHSATH MOJIEBBIE U JJAOOPATOPHBIC OMOJIOTHUECKUE UCCIICIOBAHNS TIPH PEILICHUH KOHKPETHBIX 33124 C HCIIOJIb30BaHHUEM
COBPEMEHHOH anmapaTypbl 1 BEIYHCIUTEIbHBIX CPENICTB

Baagertn:

Jnsa nocrrxenus OIIK-6.1 BnaneTs: npuémMaMu perieHus 3a7ad B paMKax HalpaBJICHHOCTH 00y4eHHs
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Pabouas nporpamma nucuuiuinHb! "KoMIbOTepHBIE TEXHOIOTHH B OHOIOTHH. MaTeMaTiHueckoe MOICIUPOBaHNE
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OIIK-8: CniocoGeH UCIO0/Ib30BaTh COBPEMEHHYI0 HCCJIEIOBATEILCKYIO alIAPATYPY U BHIYUCIUTEIbHYI0 TEXHHKY /IS
peleHHs] HHHOBAIIMOHHBIX 33124 B NP0 eCCHOHATLHOI 1eSITeIbHOCTH.

3HaTh:

Jns noctmxenust OINK-8.1 3HaTh: BO3MOYXKHOCTH UCTIONIb30BaHUS COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI IIPpU cOOpE, XpaHSHUH,
00paboTke, 1 aHaIu3e OMOJIOTHYECKONH HH(OPMALIMHY; IIPHHLIUIIBI U [IA0JIOHBI IPEACTaBICHUs HAyYHOIl nHpOpMaLuy,

YMeThb:

Jst moctrxennst OIIK-8.1 ymeTs: npUMEHSTH COBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOIOTHH;

Baagers:

Jns noctrkenns OTTIK-8.1 Bnanets: MeTolaMy U MpUEMaMH HCIIOJIb30BaHHS COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHI MpH cOope,
XpaHeHuH, 00paboTKe, U aHaNIn3e OuoJIornyeckoil HHGopMaImu;

IIK-1: Crioco6eH UC0JIb30BaTh 3HAHNE HOPMATHBHBIX JOKYMEHTOB, PerjiaMeHTHPYIOIIHX OPTaHN3alMI0 POBeIeHHs
HAY4YHO-HMCCJIE0BATE]bCKUX PadoT AJ15 PYKOBOACTBA PadounM KOJLUIEKTHBOM M 00ecrnedeHnsi Mep NMPOn3BOACTBEHHOI
0e3onacHocTH

3HaTb:

Jns noctmxenus [TK-1.1 3HaTh: METOJMYECKHE OCHOBBI TPOSKTHUPOBAHUSI, BBIOJHEHHUS MOJICBBIX U JIAOOPATOPHBIX OMOJOTHYECKHX,
9KOJIOTUUECKUX UCCIIEA0BAHUM.

YMeTb:

Jns noctmxenus [TK-1.1 ymeTs: 0hopMIIATh pe3ynbTaThl HAYYHON pabOThI; HCIOIB30BaTh COBPEMEHHYIO amnapatypy u
MIEPCOHANBHBIA KOMITBIOTEP B COOTBETCTBUH C HAIIPABICHHOCTHIO IPOrPaMMbl 00yUYEeHHSI.

Baanern:

Juns noctmxenus [1IK-1.1 naneTs: npuémamu ohopMIIeHHS Pe3yJIbTaTOB HAyYHOH pabOTHI C UCTIOIB30BAHUEM MTPOPECCHOHATBHBIX
MPOTPaMMHBIX ITAKETOB; TpHUéMaMu padOTHI Ha coBpeMeHHoH anmapatype u [1K.

B pe3yabTaTe ocBOeHHS TMCHUILIAHBI 00yYaIOLIUICS T0JKeH

3.1|3nare:

3.1.1|dnsa noctmxenust OIIK-6.1 3HaTh: OCHOBBI METOIOJIOTHH HAYKH; IIPHUHLIUIIBI aHAIN3A JIaHHbIX;

3.1.2|dnsa noctmxenust OIIK-8.1 3HaTh: BO3MOXKHOCTH HCIOJIB30BAHUS COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOT Ul IpU
cbope, xpaHeHHH, 00paboTKe, M aHAIN3e OHONOTHIECKOH HH(OPMAIUH; TPUHIUIIEI 1 Ia0I0OHBI IPeICTaBICHASL
Hay4yHOH uH(opMaImy;

3.1.3|dns noctmxenus ITK-1.1 3HaTh: METOMUECKHE OCHOBBI TPOCKTHPOBAHUSI, BBITOJHECHUS MOJIEBBIX U JIAOOPATOPHBIX
OHOJIOTMYECKHUX, IKOJOTHYCCKUX MUCCIIETOBAHUM.

3.2|Ymern:

3.2.1|dnsa noctmxenust OITK-6.1 ymeTh: aHamTM3UPOBaTh, pa30MBaTh pelIaeMyro 3a/1ady Ha 3Tarbl, 0000IIaTh NOTyYeHHbIE
JTAaHHBIC; BBITIOJHSTH TIOJIEBBIEC U JJAOOPATOPHBIE OMOJIOTHYECKHE UCCIICIOBAHUS MPU PELICHUN KOHKPETHBIX 3a/1a4 C
UCTIOJIb30BAaHUEM COBPEMEHHOM amnnaparypbl U BEIYUCIUTEIbHBIX CPEICTB

3.2.2|Ana noctixenus OIIK-8.1 ymMeTb: NpUMEHATh COBPEMEHHbIE KOMITBIOTEPHBIE TEXHOJIOTHY;

3.2.3| s moctimxenus [TK-1.1 ymeTs: 0hopMIIATE pe3ybTaThl HAYYHOU pabOTHI; HCIOJIB30BAaTh COBPEMEHHYIO aIllapaTypy
Y MEPCOHAJIbHBIA KOMITBIOTEP B COOTBETCTBUU C HANPABJICHHOCTHIO IPOTPaMMbl O0YUEHHUSL.

3.3|Baagern:

3.3.1|dns moctimxenust OITK-6.1 BnageTh: mpruéMaMu pelieHus 3a/1a4 B paMKaxX HalpaBICHHOCTH 00yUeHHUS

3.3.2| s moctimxenust OITK-8.1 BageTh: MeTOIaMH U MPUEMaMH UCTIOIB30BAHUS COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHI TIpU cOope, XpaHeHHH, 00paboTKe, 1 aHaM3e OMOIOTHYECKOH HHPOPMAIUH;

3.3.3| Ans moctmxenus I1K-1.1 BrageTs: mpuémamMu o(hOpMIICHHS pe3yIbTaTOB HAYTHOIT pabOTHI ¢ HCTIONB30BaHUEM
npodeccuoHaIbHBIX MPOTPaMMHBIX IAKETOB; MpUEMaMH paboTh Ha coBpeMeHHOM anmnaparype u I1K.
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Pabouas nporpamma nucuuiuinHb! "KoMIbloTepHBIE TEXHOIOTHH B OHOJIOTHH. MaTemMaTiHueckoe MOICIUPOBaHNE

OHMOJIOTMYECKUX TIPOIIECCOB." 10 HANPaBJICHHIO MOATOTOBKY (criennanbHocT) 06.04.01 "Bronorus" HampaBieHHOCTH cp. 5
(mpodmmo) Menuko-6uonormdeckue Hayku @I'BOY BO «Uenl'Y»
4. OFBEM JUCIIMIIJIMHBI (MOAYJIS)
O6Lwas TpyaoemMKoCcTb 43ET
Yacos o yueOHOMY Iutany : 144 Buner konTponst B cemecTpax:
B TOM YHUCIIE :
aynuTopHsbie 3aHaTus : 50 9K3aMeHHI |
camocTosTeNbHas paboTa : 54,7
4acoB Ha KOHTPOIb 36
KOHTaKTHas pabora: 53,3
UKP: 3,3
5. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI MOAYJIS)
Kon HaumeHnoBaHue pa3fieioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlutepatypa
| 3aHATHSA [ Kvpc
Paznen 1. 1. Pa6ouuii koMnboTep 0H0J10ra: yCTPOCTBO, ONTUMU3ANNS,
0e30macHoOCTb
1.1 MareMaTryeckre METO/IbI U KOMIIBIOTEPHBIC TEXHOIOTUH: HCTOPHYESCKHUN 1 1 JIL.1J11.2 J11.3
sKckypc /JIex/ 013233 54 55
1.2 Pabounii komnbroTep OHoIIOra. 1 2 JI1.1J11.2J11.3
YcrpoiicTBo. 21320235435
/J1ab/
1.3 Pabounii koMmmbroTep 6uosora. Ontumusanus. /J1a6/ 1 2 JIL.1J11.2 J11.3
013233 54 55
1.4 |PabGounii komnstoTep 6uoinora. besomacHocts. /J1ad/ 1 2 JI1.1J11.2J11.3
013233 54 55
15 Pabouwnii koMIbIOTEp OHOJIOTa: YCTPOWCTBO, ONTHUMHU3aIHs, 6e30macHocTh /Cp/ 1 5 JIL.1J11.2 J11.3
013233 54 55
Paznen 2. 2. UcTOYHUKH MOCTYILUIEHUsI HHPOPMAIMHU B KOMIBIOTEP [JIs1
00pa6oTKN: MpUOOPBI, 6a3bI JAHHBIX
2.1 KoMmnbroTepHbIe TEXHOIOTHH IS IOJTYUYCHHUS JAHHBIX B OHOJIOTHYECKHX 1 1 JIT.1J11.2 J11.3
Haykax /JIex/ 013233 354 55
2.2 Tonyuenne nHGopManuu ¢ IPUOOPOB M MOCTPOSHUE KATHOPOBOYHBIX 1 2 JI1.1J11.2J11.3
(rpagyupoBOYHBIX) 3aBUCUMOCTEH. /J1ab/ 2152333435
2.3 Pacuérel 10 kanMOPOBOYHBIM 3aBUCHUMOCTSIM. /J1ab/ 1 2 JI1.1J11.2 J11.3
013233 54 55
2.4 MoenupoBaHue HEMHEHHBIX 3aBHcUMOcTe# /J1a6/ 1 2 JI1.1 J11.2 J11.3
013233 354 55
2.5 HcTounuku nocTyruieHust ”HGOpMauy B KOMIBIOTEP VI 00pabOoTKHU: 1 6,7 JI1.1J11.2 J11.3
pubopskl, 6a3bl maHHbIX /Cp/ 2152333435
Pazpgean 3. 3. IIpenpouneccHr NOCTYyNHBIINX B KOMIBIOTEP JaHHBIX:
4HCTKA, QUIbLTPaIUsl, Ipeodpa3oBaHus, PacUEéTHBIE TOKA3aTe N
3.1 TIpemnporneccuHr nonyueHHbIX AaHHbIX /J1a0/ 1 2 JI1.1 J11.2 J11.3
010523334035
3.2 TIpernporieccHHT TOCTYIMHMBIINX B KOMIIBIOTEP JAHHBIX: YHCTKA, PUIBTpALIU, 1 4 JIT.1J11.2 J11.3
npeoOpa3oBaHusl, pacyéTHbIe oka3aremu /Cp/ 010523334035
Pa3nen 4. 4. KomnblotepHblii anaaus ¢poTo-, ayano- U BuaeonHdpopmanun
4.1 O0paboTKa JaHHBIX C UCTIOJIL30BAHUEM CIELHATU3UPOBAHHOTO IPOrPAMMHOTO 1 2 JI1.1J11.2J11.3
obecnieuenust /JIex/ 010523334035
4.2 KommbroTepHsIit aHaM3 n300pakeHui B 9KOJIOTHIECKUX HCcIeoBanusX /J1ab/ 1 2 JIL.1JI11.2 J11.3
013233 5455
4.3 KomnbroTepHslii aHaIM3 H300pakeHHd B METUKO-OHOIOTHYECKUX 1 2 JIT.1 JI1.2 J11.3
uccienoBanusx. /J1a6/ 21320335435
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Pabouas nporpamma nucuuiuinHb! "KoMIbloTepHBIE TEXHOIOTHH B OHOJIOTHH. MaTemMaTiHueckoe MOICIUPOBaHNE

OHMOJIOTNYECKUX TIPOIIECCOB." IO HAIPaBIEHHIO MOATOTOBKY (criennanbHocT) 06.04.01 "Bronorns" HanpaBieHHOCTH cTp. 6
(mpodmmio) Menuko-6uonormdeckue Hayku @I'BOY BO «Uenl'V»
44 KomnbrorepHslii ananu3 GpoTo-, aynuo- u Buaeoundopmanuu /Cp/ 4 JI1.1J11.2J11.3
D132 33 54 55
Paznen 5. 5. TUC-TexXHOJIOTHM M aHAJHM3 NPOCTPAHCTBEHHBIX TAHHBIX
5.1 CraTtucruueckas 00paboTka JaHHBIX Ha KomIbroTepe /JIek/ 2 JIL.1J11.2 J11.3
013233 54 35
5.2 O0paboTKa NPOCTPAHCTBEHHBIX JaHHBIX. /J1ab/ 2 JIL.1J11.2 J11.3
D132 33 54 55
5.3 I'MC-TexXHONIOTHY U aHaJIM3 MIPOCTPAHCTBEHHBIX NaHHBIX /Cp/ 6 JIL.1J11.2 J11.3
013233 54 55
Pa3nea 6. 6. CTaTucTHYecKHe MO/IeJIH U PACYETHI 0 HUM
6.1 [pouenyps! pecamiuiuara B craroopaboTke naHHbIX /JIek/ 2 JIL.1J11.2 J11.3
013233 54 55
6.2 Craructuueckne Monemn /Jlex/ 2 JI1.1J11.2J11.3
013233 54 55
6.3 AHanu3 NpoCTPaHCTBEHHBIX JaHHBIX /JIek/ 2 JI1.1J11.2J11.3
213233 5455
6.4 OnwcaTenpHas CTATUCTHAKA B Ta0yuIax u rpadukax. /J1ab/ 2 JI1.1 J11.2 J11.3
013233 54 55
6.5 JuarHoctuueckas 3phexTUBHOCT METOJIOB U TecT-cucTeM. /JIad/ 2 JI1.1J11.2J11.3
3013233 54 55
6.6 Craructuyeckue MoJeny B 3agauax quddepeHnuanbHol tuarnoctuxy. /J1a6/ 2 JI1.1J11.2J11.3
013233 54 55
6.7 CraTrCcTHUECKHE MOJEITH U pacuéThl 1o HuM /Cp/ 6 JIL.1J11.2 J11.3
013233 54 55
Pa3nen 7. 7. MHOroMepHbIe TEXHHKH IKCIJIOPATOPHOr0 aHAIU3A
7.1 MHOroMepHbI CTATUCTHYECKHI aHATH3 KOJTMYECTBEHHBIX JaHHbIX. /J1ab/ 2 JIL.1J11.2 J11.3
013233 354 55
7.2 MHOTrOMepHBI CTAaTUCTHYECKHI aHATH3 KaYeCTBEHHbBIX JaHHbBIX. /J1ab/ 2 JI1.1 J11.2 J11.3
013233 54 55
7.3 MHoroMepHble TEXHUKH KCIIOpaTopHOro ananusa /Cp/ 3 JI1.1J11.2 J11.3
013233 54 55
Pa3nen 8. 8. CoBpeMeHHbIe KOMIIbIOTEPHbIE TEXHOJIOIMH B aHAJIU3E
HAHHBIX
8.1 CoBpeMeHHBIE KOMITBIOTEPHBIC TEXHOJIOTHH B aHAJIM3€ JaHHBIX /JIek/ 2 JI1.1J11.2J11.3
013233 54 55
8.2 CoBpeMeHHbIC KOMITBIOTEPHBIC TEXHOJIOTHH B aHaIM3e AaHHbIX /Cp/ 10 JIL.1J11.2 J11.3
013233 354 55
Pa3nen 9. 9. MaTemaTH4ecKoe MO/IeTHPOBaHNEe OUOJTOTHYECKHX MPOIECCOB
9.1 MaremaTH4yeckoe MOJIETUPOBaHUEe OHOIOTHYECKHX Mponeccos /JIex/ 2 JI1.1J11.2 J11.3
013233 54 55
9.2 CoBpeMeHHbIE IPOTrPaMMHbIE CPEJCTBA BU3yaTU3alUH JTAaHHBIX 1 2 JIT.1 J11.2 J11.3
CTaTHUCTHYECKOT0 MOJienupoBanus /J1ad/ 013233 54 55
9.3 MonenupoBanue OHOIOTHYECKUX MPOIIECCOB U cucTeM B cpene R. /J1ab/ 2 JI1.1J11.2 J11.3
010323354055
9.4 MaremaTHyeckoe MOIeTUpOBaHKe OHOIIOrHIeCKUX nporeccoB /Cp/ 10 JIL.1J11.2 J11.3
013233 54 55
Pa3nen 10. Unast konTakTHas padora
10.1 |MuouBuayanbHBIC KOHCYNBTALUH, TEKYIIUH KOHTPOIIB, KypcoBas pabota /MIKP/ 3,3

6. POHJ1 OHEHOYHBIX CPEJICTB

6.1. IlepeyeHsb BUIOB OIEHOYHBIX CPEACTB
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MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma nucuuminasl "KoMIbpoTepHbBIE TEXHOJIOTHU B OHONIOTHH. MaTtemMaTHueckoe MOAEIHPOBaHNE
OHMOJIOTNYECKUX TIPOIIECCOB." 10 HANPaBJICHHIO MOATOTOBKY (criennanbHocT) 06.04.01 "Bronorus" HampaBieHHOCTH ctp. 7
(mpodmio) Menuko-6nonormnueckue Haykn @I'BOY BO «Uenl Y»

®poHTaNIBHBIN ¥ MICbMEHHBII TOMMEHHBIH ONpOC
Pedepar ¢ npesenranueit

CuTyalluOHHBIE 3aJaul

Tect

6.2. TunoBbie KOHTPOJIbHBbIC 3aIaHUAA U UHbIC MaTepHUaJIbl 1JIsA TeKyl.lIeﬁ aTrecTalluu

BOHpOCLI JUIsL CaMOCTOATEIBHOIO U3YUCHUS, TJIsS Q)pOHTaHLHOI‘O 1 NUCBMEHHOT'O IIOMMEHHOTO OIlpoca

1. Bxnan 3apy6exHbIX y4€HBIX B pasBuTue ouoctatuctuku (I'anston, [Tupcon, Crnupmen, @umep; yuéHsle-coBpeMeHHUKH: KaTTe,
Boxkc u ap.)

. Bkiag oreuecTBeHHBIX YU€HBIX B pa3BuTHe OnoctaTucTuky. [lIkona Konmoroposa.

. Heliponnsie cetn 1 nx pa3sHOBUIHOCTH

. l'eneTnyeckue alropuTMbl B peLICHUN NIPAKTHYECKUX 3a/1a4

. [luckpeTHble pacnpenereHus: OMHOMHAIbHOE, IyaCCOHOBCKOE, BEIPOXKICHHOE OMHOMHAIBEHOE

. KpuTtnka cuHTeTH4eCcKOro nojaxoja K CTaTUCTUUECKOMY OLIEHHBAaHUIO

. [IpemmymectBa baiiecoBckoro moaxo/a K MpoBepKe THIIOTE3

. PasHoBHAHOCTH C1I0COOOB IpeoOpa3oBaHus JaHHBIX

9. Kpurepuit ®punmana u oreHka KoHKopaanun mo Kennamry

10. Cneuuduyeckue Mepbl aCCOLUALUY AJISI KAUECTBEHHBIX IIPU3HAKOB

11. TIpeoOpa3oBaHus MIKAJBI B HEIIX JTHHEAPU3AIUH HEIMHEHHBIX 3aBUCUMOCTEH

12. Cnenuduyeckue ypaBHEHHs HEIMHEHHOW perpeccuu B OHOJIOTHI

13. MHOTOMEpHBIE METOBI Pa3BEIOYHOTO aHAIM3a JaHHBIX: 3aBUCHMOCTD PE3yJbTAaTOB KIACTEPHOTO aHAIN3a OT BEIOOpa Mep
PacCTOSIHUS MEXKY 00bEKTaMH, aHaIU3 COOTBETCTBUH, HETMHEHHbIE TJIaBHBIE KOMIIOHEHTHI.

14. 3HaKOMCTBO C OHJIAHHOBBIMHU KAJIbKYJIATOPAMHU pacuéra 00bEMOB BEIOOPOK.

0NN DN AW

Tewmsl pedepaTtoB

1. Bxnax yuéHoro B pa3Butue 6uocraructuku (yuénsle-knaccuku: ['anstoH, Iupcon, Ciupmen, @urep; yu€Hble- COBpEMEHHUKU:
Korrenn, boke u ap.).

2. HelipoHHble ceTH, UX Pa3HOBUAHOCTH U UCIIOIb30BaHUE B OMOJIOTUM ¥ MEULIUHE (U1 IPOTHO3a, AJIs BU3yaJIU3alluy JaHHbIX).
3. MHOroMepHble METObI aHAIKM3a AaHHBIX B AUCLUILIMHE (METOIbI: BADUAHTHI KJIACTEPHOIO aHAIN3a, HEJMHEHHBII aHaIu3 TJaBHBIX
KOMOIIHEHT, aHaJIu3 TVIaBHBIX KOOPAUHAT U MHOTOMEPHOE METPUUYECKOE IIKAIUPOBAHUE, MHOTOMEPHOE HEMETPHUYECKOE
HIKATHPOBAHUE, MHOXKECTBEHHbIN aHAJIN3 COOTBETCTBUM; JUCLHUILIMHBI: MUKpOOHOI0rus, Ouopusuka, Gu3nonorus 4enoBexa u
’KMBOTHBIX, F€HETUKA, SKOJIOTHS).

4. TexHonoruu 10OBIYY JAHHBIX: 1I€IU, PA3HOBUAHOCTH, aAITOPUTMBI, IPAKTHYECKOE HCIIOIB30BaHUE B JUCLUIUINHE (JUCIUIUINHbL:
MHKpoOHonorus, 6nodusnka, GU3MOIOTHS YeI0oBeKa U KUBOTHBIX, TCHETHKA, 3KOJIOTHS).

5. IlnanupoBaHKe HAYYHOTO HKCIIEPUMEHTA U HauboJIee MOMyJISIpHbIC AU3alHbI UCCIIEIOBAHUS B JUCIUILTHHE (JIUCIUTUINHBL:
MHKpoOHonorus, 6modusnuka, GU3HOIOTHS TeNOBeKa U KUBOTHBIX, TCHETHKA, SKOTOTHS).

[IpuMepsl cUTyallMOHHBIX 3a/1a4

1. OmucatenbHast CTaTUCTHKA (cpenHee, 95% NoBepUTENbHBII HHTEpBall, MeIMaHa U KBAPTUWIN) AN UCXOIHBIX U IIPEOOPa30BaHHBIX
JTaHHBIX (TIpeoOpa3oBaHuUs Jorapu(ma, KBaAPaTHOTO KOPHS, yrIoBoe (H-TIpeoOpa3oBaHue)

2. Beibopounble cpaBHEHHS [UIS CIIydast ABYX rpymi. Beibop mapamerprueckoro (t-xpurepuit CThIOAEHTA) MITH HEMAPMETPUIECKOTO
(xpurepuii MaHHa — YUTHHI) MeTOZA U KOJTUYECTBEHHBIX [OKa3aTeNel Win aHauu3 TabIuIbl CONPsHKEHHOCTH (KPUTEpUid
XU-KBaJpaT) Ul KaueCTBEHHBIX IIPU3HAKOB ¢ 000CHOBaHHEM BbIOOpa. Hamucanue cratuctudeckoil uactu pasaena «Matepuan u
METOJIbI», OIIMCAHUE PE3yIbTATOB, IpauK, BEIBO.

3. Bribopounsle cpaBHeHHs A1 clydast TpEX U 6osiee rpymmn. Bribop mapamMeTpryeckoro (IUCIepCHOHHBINA aHAN3) HIIH
HenapMmeTpudeckoro (kpurepuil Kpackena — Yosmica) MeToJja CpaBHEHUS UM aHAIU3 TaONULBI CONPKEHHOCTH (KpUTEpUi
XH-KBaJpaT, aHAJIN3 OCTaTKOB) AJI1 KaUeCTBCHHBIX IPU3HAKOB ¢ 000CHOBaHMEM BBhIOOpa. MHOXeECTBEHHbIE cpaBHeHUs. Hanmucanue
CTATHCTHYECKOI 9acTH paszmena «MaTepuat ¥ MeTOABD), ONHCAHNE PE3YIIbTAaTOB, TPaduK, BEIBOL.

4. Ananu3 3aBUCUMOCTH. BBIOOp MeTOa TMHEHHOH perpeccun ¢ 000CHOBaHUEM. Y PaBHEHHE PErPECCHH, OLIEHKA Ka4eCTBa IIOJTOHKH C
pacuéroM K03 PUINECHTA JeTePMUHALINH, OIICHKA CTATHCTUIECKON 3HAUMMOCTH. Hanmcanue cTaTHCTHUecKoi YacTu pasaena

«Matepuan U METO/Ibl», OTIUCAHKUE PE3yJIbTATOB, TPadHUK, BBIBOI.

[Tpumep Tecra

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma aucuuminasl "KoMIbploTepHbIE TEXHOJIOTHU B OHOIOTHH. MareMaTnieckoe MOACIHPOBaHNE
OHMOJIOTNYECKUX TIPOIIECCOB." 10 HANPaBJICHHIO MOATOTOBKY (criennanbHocT) 06.04.01 "Bronorus" HampaBieHHOCTH ctp. 8
(mpodmio) Menuko-6nonormnueckue Haykn @I'BOY BO «Uenl Y»

3amanue 1 (BioK 1Mo KOMIBIOTEPHOH 6€30IACHOCTH)

1. Kakoe KOJIMYeCTBO JIOTHYECKUX HCKOB TUIOXO CKa3bIBAeTCs HA OE30MaCHOCTH U IIOMEXOYCTOMIUBOCTH KOMIIbIOTEpa?
A) Onun

B) Isa

B) Tpu u Gonee

2. B kakom MecTe KoMITboTepa (hailiibl ¢ TaHHBIMHA HaXOSATCS B OOJIbIIEH 0€30MacHOCTH:
A) Ha akTHBHOM JHCKE C OLEPALIUOHHON CUCTEMOM

b) Ha Pabouem crone

B) Ha oTnenbHOM JIOTHYECKOM JTUCKE

3. CraBIue HeHyXHBIMH IIPOTPaMMBI IPaBIIIbHEE:
A) JlenncTanmmpoBaTh

b) Crupats nanky ¢ nporpaMmMoi

B) Ipuromusl 006a BapuaHTa

4. Kaxue U3 nepednciIeHHBIX CIIOCOO0B MO3BOJISIOT CHU3UThH PUCK ITOTEPU BaXKHBIX (aiioB ¢ JaHHBIMU?
A) Xpanenue konuii GaiyoB Ha JPYroM (Ipyrux) KOMIObIOTEpax

b) Xpanenue xonuii ¢paitnos B 00JauHbIX XpaHUINIAX

B) Xpanenue konwuii ¢aityioB Ha Qielni-KapTe UK ONTHYECKOM JUCKE

I') Bee nepeuucnenHsle

5. Kakue nmporpaMMbl NO3BOJISIIOT JIy4Ille OPraHU30BaTh pa3MELICHUE MANOK U (aiiioB ¢ JaHHBIMU Ha KOMITbIoTepe?
A) Yrunute i gedparmenraimu Gaiiaos

B) daiinoBble MeHeKEPHI

B) IIporpamMmer-apxuBaTOpHI

3anmanue 2 (Biok mo Mosensam)

1. AHanoroBo-uudpoBoii npeodpazoBaTenb B IPHOOPE CIY>KUT IJISI TOTO, YTOOBL:
A) YBennm4nuBaTh TOYHOCTh U3MEPEHUS ITyTEM (DHIBTPAIIN ITyMOB

b) Jluckperu3upoBaTh CUTHANI IJI EpeJaul B KOMIBIOTEP

B) VBemmumuBaTh CKOPOCTh 00PAOOTKH AaHAIOTUYHBIX CHTHAJIOB

2. Kakue Monenu mo3BoJISIOT MOJTYIHTh OOJiee TOUHBIA MTPOTHO3?
A) MHTepnonsnyuoHHbIe

b) DkcrpanonsuonHsie

B) Henuneiinbie

3. Bribepure BapuaHT, KOTOPBIN HE MOAXOAUT IUIS CIEAYIOMIETO BRICKAa3bIBaHHS: «MoIeN, TOTydeHHbIE METOJOM HAaHMEHBIINX
KBaJIPaTOB. ..»

A) ... SBISIOTCS MapaMeTPHUCKUMHU

B) ... MoryT OBITh TUHEHHBIMU

B) ... uMer0T TeopeTHUECKOE 3HAUECHHUE, HO HE UCTIONb3YIOTCS HA IPAKTHKE

I') ... MoryT OBITH HEMUHEHHBIMU

4. Hopmanuzyromnye npeoOpa3oBaHus JaHHBIX UCIONB3YIOTCS U1l TOTO, YTOOBI:
A) OYHCTHUTB UX OT PE3KO BBIIEIISAIOMINXCS HaOIr01eHuH (BBIOPOCOB)

b) caenats pacnpeneneHue MeHee TUCKPETHBIM

B) npubnu3uth naHHbIE K TpeOOBAHUAM MOJAEIH

I') Bce BapuaHThI

5. B KaKuX COBPEMEHHBIX CTATUCTUYECKUX MOJIEIISIX PECEMILIMHT OCYIIECTBIISETCS MYTEM yIaICHHs YaCTH JAaHHBIX
A) Byrctpen

Bb) CxiagHoi HOX

B) Monemmnposanne MonTe-Kapio

6. Eciu 11 ©3y4aeMoro sIBJICHHSI OTCYTCTBYET MO/IENTb, TOJyYSHHAS Ha OCHOBE TEOPETHUYECKOTO aHAIN3a SIBJICHHS, TO HA TIPAKTHKE
MO>KHO MCITIOJIb30BaTh:
A) MoJntenu criaXuBaHus CIUTAHAMU

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
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«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma nucuuminab! "KoMIbloTepHBIE TEXHOJIOTHY B OHOIOTHH. MaTeMaTHYecKoe MOICIMPOBAHUE
OHMOJIOTNYECKUX TIPOIIECCOB." 10 HANPaBJICHHIO MOATOTOBKY (criennanbHocT) 06.04.01 "Bronorus" HampaBieHHOCTH cTp. 9
(mpodmio) Menuko-6nonormnueckue Haykn @I'BOY BO «Uenl Y»

B) moarHOMUATbHBIE MOJICITH
B) 06a Bapuanra

7. Kakast 13 mepednciieHHBIX MOIeIel He NCTIONB3YeT s ISl HHTEPIIOSINH IPOCTPAHCTBEHHBIX TaHHBIX
A) MHOTOYPOBHEBOE CTITa)KWBaHUE CIUIAHAMU

B) penykuus JaHHBIX ¢ 0000IICHHEM

B) xpurunr

I') Tpuanrynsuus

8. Kakue MHOTONapamMeTpuyecKie MOJICITH MO3BOJISIFOT JIYUIIe Pa3o0parhesi B OMOIOTHUECKOM CYTH SIBICHHS?
A) MHOTOMEpHBIE CTaTUCTUYECKUE

b) wneiiponnsie cetn

B) renernueckue aaropuTMel

9. JloBepHUTENbHBIH HHTEPBAJ LIS MapaMeTpa MOJICIH HITH JOBEPHUTEIbHbIC TPAHUIIBI Il PErPECCHOHHO 3aBUCUMOCTH SIBJISIFOTC ST
MOKa3aTesIMU:

A) CoCTOATEIEHOCTH OIICHKH

b) Hapéxnoctn onenkn

B) HecMmeménHocTr OLEeHKH

10. IlpeguKTOpBI B MOJIEITH SIBIISTFOTCS:
A) HEe3aBUCHMBIMH TTEPEMEHHBIMU

B) 3aBHCHMBIMU NT€pEeMEHHBIMH

B) 510 3aBHCHT OT MOAETH

6.3. TunoBble KOHTPOJIbHbIE BONPOCHI U 32aHNS JIs1 MPOMEKYTOUYHOMH aTTecTaAllUN

DK3aMeHAIIMOHHOE 33aaHie COCTOUT U3 TEOPETHUECKOTO BONpOca U IBYX 3a/1a4. [lepBas 3a1ava — Ha pacu€T U MOCTPOSHUE HAYYHOTO
rpaduka, BTopasi — Ha yMEHHUE OIMPEICIUTD MOIXOSIIYI0 TEXHUKY aHAIN3a JaHHBIX (HAalpuMep, KOPPEIAIIMOHHAS HITH PErPECCHOHHAs
TeXHHKa, TapaMeTPUUECKUe METO/IbI HJIH HellapaMeTPHUYECKUe) H COOTBETCTBEHHO MPeoOpa3oBaTh JaHHbBIE (TpaHC(HOpMHPOBATS,
BBIYHCIIUTD HEOOXOIMMbIE BEIMUMHBI U3 MPEICTABICHHBIX B MyOJIUKAIIMN «CBEPHYTHIX» JTaHHBIX U T.I1.). B psije ciaydaeB HEOOXOIHUMO
MIPOKOMMEHTHPOBATh PE3yJbTATHl U CIUIAHUPOBATH JallbHEHIIee HCCleIOBaHHE.

TeOpeTI/I‘IeCKI/Ie BOIIPOCHI K 5K3aMEHY

1. McTopus cTaHOBJIEHUS NCIIOIb30BAaHMUS MAaTEMaTHYECKUX METOI0B B Onosnoruu. KauecTBeHHbIE H3MEHEHUSI METO/I0B aHAJIM3a
JTAaHHBIX ¥ MOJICJTUPOBAHUS OMOJIOTMYECKHUX MPOLECCOB ¢ MosiBIeHueM IBM. Drtarbl pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTHI B
ouonoruu nocie 1960-x r.

2. Pabounii komnprotep 6ronora. OCHOBHbIE KOMIIOHEHTHI IEPCOHAIBHOTO KOMITbIOTepa. OnepaloHHas cucteMa u ainosast
cTpykTypa. OCHOBBI KOMITBIOTEPHON 6€30IaCHOCTH.

3. lonyuenue nanHbix KT B 00cepBallMOHHBIX U MOJIEBBIX UCCIIEAOBAHUAX. JJMCTAHIIMOHHBIE METOIbI cOOpa MHPOPMAIHH.
IMonxmouenue k I[TK BHeHux npubopoB u ycrpoicts. ['pagyuposka npudopos. AITL. [TonydeHne qaHHBIX U3 CIICHMATM3UPOBAHHBIX
0a3 JaHHBIX B UHTEPHETE.

4. O0paboTKa TaHHBIX C UCTIOJIB30BaHKEM criennann3upoBaHuoro I[10. O6paboTtka aynuo- u BugeonHpopmanuu. O0paboTKa TaHHBIX,
MOJTyYeHHBIX Ha Ipubopax (Hanpumep: MDA, mpoTouHas TUTOMETPUS, KaWLIIPHBIN 31eKTpodope3, MUKPOUUIIOBBIH aHau3,
KOMITBIOTEpHAsE TOMOTpadus ¥ T.II.)

5. CratucTtrueckas o0paboTKa JaHHBIX Ha KoMmmbloTepe. Kilaccudukanuys O1onornyeckux Npu3HakoB U THIIBL JaHHBIX. Bb1Oop
aZIeKBATHBIX CTATUCTUYECKUX METOJIOB UCXOS U3 THIIA JaHHBIX U 3a[la4d HCCIIE0BaTEIs.

6. PerpeccroHHbIN aHaIM3 U yCI0BUS €ro NpUMeHUMOocTH. OTIM4YHe 3a7ja4 perpecCUOHHbBIX U KOPPEJIALUOHHbBIX TEXHUK.

7. PerpeccrOHHBIN aHAIN3 U YCIOBUS €ro NpUMEHUMOCTH. OTIN4YUe 3a7ja4 perpecCHOHHBIX U KOPPEIAIMOHHBIX TeXHUK. JInHeiHas
perpeccust Uil KOJIMYECTBEHHbBIX MOKa3aTee.

8. PerpeccroHHbIHM aHATIN3 U YCIOBUS €ro NpuMeHUMOocTH. OTian4Ke 3a1a4 perpecCHOHHbBIX U KOPPESIMOHHBIX TeXHUK. HenmuueliHas
perpeccust Uil KOJIMYECTBEHHbBIX MOKa3aTee.

9. PerpeccroHHbIH aHAIM3 U YCIOBUS €ro NpUMEHUMOCTH. OTIN4Ke 3a7a4 perpecCUOHHbBIX U KOPPEJIHMOHHbBIX TeXHUK. [IoHsATHE O
JIOTUCTUYECKON Perpeccuu Ui Ka4eCTBEHHBIX NOKa3aTesIeH.

10. MHOXecTBeHHas! Koppersius U perpeccus. [loHsaTHe 0 YacTHBIX KO3 (hHUIMEHTaX KOPPEISAIUH ¥ GUKTUBHBIX TEPEMEHHBIX.

11. MHOrOMEpHBIE METO/IbI pa3BEeIOYHOT0 aHaM3a AaHHbIX. [oHATHE 00 OPANHALIMOHHBIX TEXHUKAX U aHAJIM3€E TJIABHBIX KOMIIOHCHT B
OHOJIOTHYECKUX UCCIIETOBAHUIX.

12. MHOrOMepHbIE METO/Ibl Pa3BEIOYHOTO aHaK3a JaHHBIX. [IOHATHE O KJIaCTEpPHOM aHajIu3€ B OMOJIOTHYECKHX HCCIICIOBAHMSIX.

© ®I'BOY BO «Henl'V»
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13. CoBpeMeHHbBIE METO/IBI AHAITH3A JaHHBIX. [IOHATHE O TEXHOJOTHSIX «I00BIUH TAHHBIX)», HEHPOHHBIX CETSIX U FTeHETHYSCKUX
anropurMmax. [Tonstue o ¢paxropHOM aHanm3e. Mozenu GakTopHOTO aHAIH3A.

14. CynepkoMIBIOTEPHI U pacrpe/ieIEHHbIe BhIUUCICHHUs. KpyHbIE MPOSKTHI B 001aCTH OUOJIOTHH ¥ MEUIIUHEL, peliaeMble ¢
WCTIONb30BAHUEM PACTIPEAEIEHHBIX BEIYMCICHHH.

15. MareMaTH4ecKoe MOJICTMPOBAHUE OMOJOTHUSCKHX MPOLIECCOB. MaTeMaTHueckas OHOJIOTHs 1 OMOMH(pOpMATHKA.

TumnoBas 3a7a4a Ha pacu€T ¥ NOCTPOSHUE HAYUHOH rpaduku

1. B xoze 3kcriepuMenTa OlleHHBaIach TOKCHYHOCTh P00 BOJIbI Ha pubope «bruorectepy ¢ NCHONb30BaHUEM KYJIBTYpPhI TapaMenuii.
INTokazaTenu TOKCHYHOCTH OZHOU MPOOKI B LIECTH MOCIEOBATEIbHBIX H3MEPEHHIX COCTABHIIM:

0,24 0,23 0,27 0,32 0,35 0,39

BrruncenuThb cpenHee u ero CTaHIapTHYIO OMIMOKY, ONpeeuTh 95%-Hble JoOBepHUTEIbHbBIE HHTEPBAJIbI A1 cpeanero. [loctponts
rpaduk auHaMuKy u3Mepenuii B nakere Past wiu KyPlot. Uem HacTopaxuBaroT nosryueHHble janHbie? [IpoBeieHre Kakoro
JKCIIEPUMEHTa HEOOXOIMMO, €CIIM IOJ00OHas KapTHHA HaOII0qaeTcs peryaspHo?

TumnoBsle 3aJa4n Ha BEIOOP TEXHUKH aHAIN3a JaHHBIX

1. Kynetypy ¢pubpobduacros mpimu C3H10T1/2 noasepranu peHTT€HOBCKOMY 001yueHuIo B o3¢ 8 ['p, Beraensnu Gpokycs
TpaHcdopMaIyH, a U3 HAX IOJTy4Yall KIOHATbHbIE TMHAH. Takue JIMHUN XapaKTepH30BAIICH BEICOKOH H0JIei KIeTOK C HapYIISeHUSIMA
Yucaa XpoMocoM (aHey- U nonumutonauneii). Yepes 2 maccaxxa ormeuanoch 30% aHoManbHBIX KiIeTOK U3 500 npoaHamM3upOBaHHBIX.
UYepes 20 naccaxeit — 28% u3 1500 xnetok. Crieyer Jin TPaKTOBATh PE3YJIbTAThI ONBITA KaK TEHICHIUIO K BO3BPATy KYJIbTYp B
HOPMaJBEHOE COCTOSTHUE MM MOYKHO TIPEAIONIOKUTE HHIYKIMIO pauanieil HeCTaOMIBHOTO COCTOSHHS reHoMa?

2. BBuIy BBICOKHX 3aTpaT Ha dKCIIEpUMEHTAIBHbIEC MCCIIEAOBAHUS, U BELBICHHUS IPEATIOYTUTEIEHOCTH HCIIOJIB30BaHHS OHOTO H3
TpeX PacpOCTPaHEHHBIX METOJIOB JTa00PATOPHOTO aHAIN3a IIPUOCIIIN K S9KCIICPTHBIM OIIEHKaM. 5 9KCHEePTOB OLCHUIIH 110 mikaie u3 10
6ayutoB 3¢ (PEKTHBHOCTD KaXIOTO METO/IA.

Okcnept

Merton 12345

A910778

b57689

B76856

MO>KHO JIM Ha OCHOBaHUH THX OLECHOK MPUHATH PELICHHE HIH HE0OXOJMMO BCE-TaKH MPOBOJIHUTE SKCIIEPUMEHT?

6.4. Kputepuu oneHuBaHus

Onmcanne mokasareneit u KPUTEPUCB OLICHUBAHUA KOMITETEHIIUH

Tectsl U3 5 3aaHKil HA KOHTPOJIb YCBOCHHs MaTepraia 1o 2 6imokam: 1 — KommbroTepHas 6e30macHoCTs, 2 — Mozenu B GHOI0THH.
[IpaBunbHeI 0TBET — 1 Oamn (MakcuMyMm — 5 GajioB).
PacnpenieneHure OLCHOK B 3aBHCHMOCTH OT CPEAHETro 3HaYCHHs HaOpaHHbBIX 0aJUIOB B TECTE

Ornenka HeynosnersopurensHo Y I0BIETBOPUTENBHO Xopoio OTtnu4HO
Habpannas cymma 6amios
(% BBIMOJIHEHHBIX 3a1aHH) Menee 56 56-70 71-85 86-100

TpeboBanus (KpUTEpHAIbHBIC T0KA3aTEIN) K YCTHOMY ()POHTAIBHOMY M MMCHbMEHHOMY IIOUMEHHOMY OIIPOCY

HeynosnersopurensHo:

IMonnoTa oTBeTa — CTYIEHT HE 3HACT 3HAYMTENILHOM 4acTH MPOrpaMMHOI0 MaTepHaa, JOIyCKaeT CyIeCTBEHHbIE OIUOKHY,
OTCYTCTBYIOT MCKIIPEAMCTHBIC CBA3H.

CrpykrypupoBaHHOCTb — HerT.

Jloruka uznoxenust — OTCYTCTBYET JOTHKa B U3JI0)KEHUU MaTepUana.

OTBeTHI Ha JOIOJIHUTENbHBIE Bonpockl — Her.

Y I0BIETBOPUTENHHO:

[TonHoTa oTBeTa — CTYAEHT YCBOMII TOJIBKO OCHOBHOW MaTepuall, HO He 3HAeT OT/AENbHBIX JeTajel, I0MycKaeT HETOYHOCTH, He
JAO0CTAaTOYHO IMPaBUJIBHBIC (bOpMyJ'[I/IpOBKI/I, OTBET OTJIMYACTCSA HU3KUM YPOBHEM CaMOCTOATCIBHOCTH.

CTpyKTypHpOBaHHOCTH — He Bcerza npociexuBaercst 4eTKOCTb U CTPYKTYPUPOBaHHOCTb.

Jloruka n3noxxenust — He Bcerna mpociesxuBaeTcss JIOTHMKa U3TI0XKEHHS MaTepyaa.

OTBETHI Ha JIOTIOJIHUTENbHBIE BONIPOCHl — 3aTPYIHSAETCS C OTBETAMH, OTBET OTIMYAETCS HU3KOW CAaMOCTOSTEIbHOCTBIO.
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Xopomo:

IMomHoTa 0TBeTa — CTYACHT TBEPAO 3HAET yIeOHO-IIPOrPAMMHBIA MaTepHal, TPAMOTHO U O CYIECTBY U3/IaraeT ero; OTBET
OTJIMYAETCS MEHbIIE 00CTOSITENILHOCTBIO.

CTpyKTypHupoBaHHOCTE — OTBET CTPYKTYPHPOBAH, TPAMOTEH, 0OCTOSATENICH.

Jloruka nznoxxenus — KoppekTHO U TIOrM4ecKU CTPOIHO €ro U3JIaraeT OTBET.

OTBeTHI Ha JOIOJIHUTENIbHBIE BONIPOCHl — He 3aTpyAHsAeTCs ¢ OTBETOM IIPU BUJOU3MEHEHUHU 3a/1aHMs, HE BCET1a OTBETHI Ha
JIONOJIHUTEIIbHBIE BOIPOCH! OTJIMYALOTCS OJHOTOM, CTPYKTYPUPOBAHHOCTBIO.

OTin4HO:

[TonmHoTa oTBeTa — CTY/ICHT MOJTHO M3JIaraeT yueOHbIH MaTepruan Ha OCHOBE JICKIIMH U JOMOJHUTEILHON JIUTEPATyphl, OCYIICCTBIISCT
MEXIIPEIMETHBIE CBSI3H; BJaJeeT NOHATHHHBIM aIllapaToM H ySCHUI B3aUMOCBS3b OCHOBHBIX IMOHATUI JUCIUIUIMHBI U UX 3HAUYCHHE
JUTS IPUOOpETeHus TpodeccHu.

CTpyKTypupOBaHHOCTH — OTBET CTPYKTYPUPOBaH, IPaMOTEH, 0OCTOSTEIICH.

Jloruka nznoxxenus: — KOppekTHO U IOTHYECKH CTPOIHO €ro U3jiaraeTr OTBET.

OTBETHI Ha JIOTIOJHUTENBHBIEC BONIPOCH — He 3aTpynHsAeTcs ¢ OTBETOM MPU BUIIOM3MEHEHUH 3a/1aHHsI, CBOOOIHO CIIPABIISIETCS C
MIOCTABJICHHBIMH 33J]a9aMH, OTBETHI Ha IOMOJIHUTENBHBIE BOIPOCH XapaKTePH3YIOTCS IOJHOTON, CTPYKTYPHUPOBAaHHOCTBIO.

Onwucanune KpUTCPUECB OLICHUBAHU KOMHCTCHLII/Iﬁ JJIA peq)epaTa

HeynosnerBopurenpHo:

[TonHoTa 0TBeTa — CTYACHT HE 3HAET 3HAYMTEIBHOM YaCTH MIPOrPAMMHOI0 MaTepUala, IOMyCKaeT CYIECTBEHHbIE OIINOKH,
OTCYTCTBYIOT MEXKIIPEIMETHBIC CBSI3H.

CTpyKTYypHpPOBaHHOCTb, JIOTUYHOCTh — HeT TIorn4HoCTH, CTPYKTYpHUPOBAaHHOCTH.

Harnsgnoctes — Her.

JIOCTYITHOCTD YCBOSHHUS MaTepHaa CTyAeHTaMH-COKypCHIKaMHU — Martepuai He COTepKHT (GaKkToB, MaTEpUaNIOB, HEOOXOIUMBIX IS
(hopMHpOBaHUs KOMIIETEHIIMH OakanaBpa- OMOJIOTa WK HETIOHSTEH.

OTBeTH Ha IONOTHUTENHHBIE Bonpock — Her.

Y I0BNETBOPUTENBHO:

[TonHoTa oTBeTa — CTYAEHT YCBOMII TOJIBKO OCHOBHOW MaTepuall, HO HE 3HAaeT OTAENbHBIX JIeTajel, 10MycKaeT HETOYHOCTH, He
JAO0CTAaTOYHO IMPaBUJIbHBIC (bOpMyJ'II/IpOBKI/I, OTBET OTJIMYACTCSI HU3KUM YPOBHEM CaMOCTOATCIBHOCTH.

CTpYyKTYypHpPOBaHHOCTb, JIOTUYHOCTh — He Bcerja mpociexuBaeTcs JIOTHYHOCTb.

Harnsgnoctes — Her.

JIOCTYITHOCTB YCBOSHHUS MaTepHaia CTYAEHTaMH-COKYpCHUKaMU — JIOCTyIIeH, He pecTaBiIeH B (GopMe, 3aTpyAHAIONMEH
BOCTIPHATHE, HE BCE BOIIPOCHI OCBEILICHBI.

OTBCTI)I Ha JOIOJIHUTCJIbHBIC BOIIPOCHI — 3any,£[Hﬂ€TC$l C OTB€TaMH, OTBECT OTJIMHACTCA HHU3KOM CaMOCTOSTEILHOCTBIO.

Xoporo:

[MonHoTa oTBeTa — CTYAGHT TBEP/IO 3HAET Y4EOHO-TIPOrpaMMHBII MaTepHall, IPaMOTHO H O CYIIECTBY M3JIaraeT ero; OTBET
OTJIMYACTCS MEHBIIICH 00CTOSTENLHOCTHIO.

CTpYKTYypHpPOBaHHOCTb, JIOTUYHOCTh — KOPPEKTHO U JIOTHYECKH CTPOMHO €ro U3jaract OTBET.

Harnsanocts — a.

JlocTynmHOCTh yCBOEHMS MaTepHala CTyA€HTaMU-COKYPCHUKaMH — Marepuai IOCTYIeH U MOJIe3€H COKYPCHHUKaM.

OTBeTH HA TONIOTHUTENBHBIE BONPOCH — He 3aTpymaHsieTcs: ¢ OTBETOM IIPH BHIOW3MEHEHHUH 3aJaH¥sI, HE BCETJ]a OTBETHI Ha
JIOTIOJHUTEIbHBIE BOMPOCHI OTJIMYAIOTCS TOJIHOTON, CTPYKTYPUPOBAHHOCTBIO.

OTanyHoO:

[TonHoTa oTBeTa — CTYAEHT MOJIHO M3JIaraeT yueOHbI MaTeprual Ha OCHOBE JIEKIIMH U JONOJIHUTEILHON JINTEPaTyphl, OCYIIECTBIISET
MEXIIPEIMETHBIE CBSI3H; BJIaCCT MOHATHHHBIM aniapaToM M YSICHUJ B3aUMOCBSI3b OCHOBHBIX ITOHATHI JUCIUIUIMHBI U UX 3HAUCHHE
T IpuoOpeTeHus npodeccuu.

CTpYKTYypHpPOBaHHOCTb, JIOTUMHOCTh — KOPPEKTHO U JIOTHYECKH CTPOMHO €ro M3jiaract OTBET.

Harnsanocts — a.

JIoCTYyITHOCTh YCBOCHHUSI MaTepuala CTyICHTAMU-COKYPCHUKaMU — MaTepualt IOCTYIIEH U TI0JIe3€H COKYPCHUKAM.

OTBeThI Ha JIOTIOJTHUTENbHBIE BONIPOCH — He 3aTpynHsaeTcs ¢ OTBETOM NPY BUIIOM3MEHEHUH 3a/1aHHsl, CBOOOIHO CIIPABIISIETCS C
MOCTABJICHHBIMH 3371a4aMH, OTBEThI Ha JIOTIOJHUTEIILHBIE BOMPOCHI XapaKTEPU3YIOTCS MOJTHOTOU, CTPYKTYPUPOBAHHOCTHIO.

TpebGoBanus (KpUTepHaIbHbIE TOKA3aTeIN) K YPOBHIO OCBOSHHMS MIPOTPAMMBI
Onenka Kpurepuu oLeHKU 3HaHUI CTYIEHTOB
Otmmuno  CTyAeHT Tiry0oKo M TIOJHO BIaJeeT cojepskaHHeM ydeOHO-TIpOrpaMMHOT0 MaTepHaa; HCUepIbIBaIoNIe,
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10CJIeI0BAaTENbHO, KOPPEKTHO H JIOTHYECKU CTPOMHO €ro U3JaraeT. He 3aTPYAHSSACH C OTBETOM TP BUIOU3MEHEHUH 3aJ1aHus,
CBOOO/IHO CIIPABIISIETCS C TIOCTABICHHBIMH 33/1a4aMH, TIOKa3bIBa€T 3HAHUSI MOHOTPAa(QUIECKOro MaTepHalia. IpaBUILHO OOOCHOBBIBAET
MIPUHSATHE PELICHUS; BllaJIeeT HaBbIKaMH U IPUEMaMH BBITIOJIHEHHUS PAKTHYECKUX paboT; 0OHApYKHBAEeT YMEHHE CAMOCTOSITEIBHO
CTaBUTH 3a/1a4H, 0000IIATh U U3JaraTh MaTepuai, GOpMyIHPOBATh BEIBOABL, IPH U3I0KEHUH MaTepralia OCyIIeCTBIsIEeT
MEXITPEIMETHBIE CBSI3H; BJIa€eT MOHATHHHBIM arIapaToM M YSICHUJI B3aUMOCBSI3b OCHOBHBIX ITOHATHI JUCIUIUIMHBI U UX 3HAUYCHHE
JUT IpUoOpeTeHus npodeccuu.

Xopomo CTyIeHT TBEpAO 3HAeT yueOHO-IIPOrpaMMHBIH MaTepHai, TPaMOTHO U IO CYIIECTBY M3JIaraeT ero; OTBET OTIMYaeTCs
MeHbIIEeH 00CTOATEIHLHOCTBIO, TITYOUHO! M MTOJTHOTOH; B OTBETE Ha BOIIPOC HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEI; MOKET
MIPaBHJIBHO NPUMEHHUTH TEOPETHIECKHE TIOJIOKEHUS U BlIaJieeT He0OXOAMMbBIMU HAaBBIKAMH IIPH BHITIOJIHEHUH IPAKTHIECKHX 3a1ad.
VY nosnerBopurenbHo CTyIEHT YCBOMI TOJIBKO OCHOBHOM MaTepHall, HO He 3HAeT OTJENbHBIX JeTalel, JONyCKaeT HETOYHOCTH, HE
JIOCTaTOYHO MpaBUIbHBIE (HOPMYIHPOBKH, HAPYIIAET TOCIEAOBATEIILHOCTD B U3JI0KEHUH MaTepHaia U UCIIBITHIBACT 3aTPyJHEHHS B
BBINOJIHEHUH MPaKTHYECKHX 3a1aHuid. OTBET OTJINYAETCS HU3KUM YPOBHEM CaMOCTOATEIBLHOCTH.

HeynosnerBopurensHo CTyAEHT He 3HAET 3HAUUTENBHOH YacTH IPOrpaMMHOTO MaTepHaia, JOMyCKaeT CYIIeCTBEHHbIE OIHOKY,
OTCYTCTBYET JIOTHKA B U3JIOKEHHH MaTepuaa, ¢ OOJIbIIMMH 3aTPYAHEHUSAMH BBITTOJIHSET IPAKTHUECKHUE 3aaHusl, OTCYTCTBYIOT
MEXITPEIMETHBIC CBA3H.

OreHKa 9K3aMEHAIIMOHHOTO 3a/IaHUsI PACCUMTHIBACTCS KAK CPEAHEE YKCIIO 0a/UIOB, HAOPAHHBIX B XO€ YCTHOTO OTBETA, PEIICHUS
3a/1a4y Ha pacuéT 1o (hopMylie U 3a1a4H Ha BEIOOP TEXHUKY aHAIH3A.

PaCHpe)leJ'ICHI/IC OIICHOK B 3aBUCUMOCTHU OT CPECAHECI'O 3HAYCHUA Ha6paHHLIX 0asioB

OrneHka HeynosnerBopurenbHo Y 10BIETBOPUTENbHO Xopouio OTIHYHO
Habpannas cymma 0aiioB
(% BBITIOJTHEHHBIX 3aaHnil) MeHee 56 56-70 71-85 86-100

KpI/ITepI/II/I OLCHKHU YCTHOI'O 3K3aMCHAIIUOHHOT'O OTBETA

Menee 56:

ITonmHoTa 0TBeTa — CTYIGHT HE 3HACT 3HAYMTEIBHON YaCTH ITPOrPAMMHOI0 MaTEpUalIa, TOMYCKAeT CYIECTBEHHbBIE OINOKH,
OTCyTCTByI-OT MG)KHPCJIMCTHLIC CBsA3U.

CTpyKTypHpOBaHHOCTH — HerT.

Jloruka nznoxxeHust — OTCYTCTBYET JIOTHKA B U3JI0KCHUHN MaTepuaa.

OTBETHI Ha IOTIOJHUTEBHBIE BOTIPOCHI — HeT.

56-70:

[TonHoTa oTBeTa — CTYAEHT YCBOMII TOJIBKO OCHOBHOM MaTepuall, HO He 3HAaeT OTAENbHBIX JieTaleH, I0MycKaeT HeTOYHOCTH, He
JIOCTATOYHO MPaBUIIbHBIC (POPMYITUPOBKH, OTBET OTJIMYAETCS HU3KUM YPOBHEM CaMOCTOSITEIBHOCTH.

CTpyKTypHpOBaHHOCTH — He Bcerza npociexuBaercst 4eTKOCTb U CTPYKTYPUPOBaHHOCTb.

Jloruka u3noxenust — He Bcerna npociexuBaeTcsi JIOTMKa M3JI0KEHUS MaTepHana.

OTBETHI Ha JIOTIOJIHUTEJBHBIC BOIPOCHI — 3aTPYIHSETCS C OTBETAMH, OTBET OTJIMYACTCS HU3KOW CaMOCTOSTEIbHOCTHIO.

71-85:

IMomnota oTBeTa — CTYAEHT TBEPAO 3HAET y4eOHO-MPOrPaMMHBIH MaTepHal, TPaMOTHO U MO CYIECTBY U3/IaraeT ero; OTBET
OTJIMYAETCS MEHbIIEH 00CTOSTENILHOCTBIO.

CTpyKTypHpOBaHHOCTH — OTBET CTPYKTYPUPOBaH, TPaMOTEH, OOCTOSITEIICH.

Jloruka n3noxeHnus — KoppekTHO U JIOTUYECKH CTPOIHO €ro u3Jjiaraer OTBeT.

OTBeTHI HA JOTIOJIHUTECIIBHBIC BOITPOCHI — He 3aTPYAHACTCA C OTBETOM ITPU BUAOU3MCHCHUH 3alaHNsl, HE BCErJla OTBETHI Ha
JIOTIOJTHUTENBHBIE BOIIPOCH! OTJIMYAIOTCS MTOJHOTOM, CTPYKTYPHPOBaHHOCTBIO.

86-100:

IMonnota oTBeTa — CTYIEHT NMOJHO M3/IaraeT y4eOHbI MaTeprual Ha OCHOBE JICKIMH U TOMOIHUTEIbHON JTUTEPaTyphl, OCYIIECTBISIET
MEKIPEIMETHBIE CBSI3H; BlIaJIceT IIOHATHHHBIM alapaToM U ysACHHUJI B3aUMOCBS3b OCHOBHBIX IOHATUH IUCLUIUINHBL U UX 3HAYEHUE
JUISL TPUOOPETEHNS TPOBECCHH.

CrpyKTypupOBaHHOCTb — OTBET CTPYKTYPUPOBaH, IPAMOTEH, OOCTOSITEIICH.

Jloruka uznoxenust — KoppekTHO U 10ru4ecku CTpoiiHO €ro U3jiaraeT OTBET.

OTBeTHI Ha JOIOJNHUTENbHbIE BOIIPOCkl — He 3aTpynHseTcs ¢ 0OTBETOM IIPU BUIOM3MEHEHUH 3a1aHUs, CBOOOIHO CIIPaBIIETCS
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C INIOCTABJICHHBIMU 3aJa4aMH, OTBETHI Ha JOIIOJHHUTCIBHBIC BOIIPOCHI XapaKTCPU3YIOTCS HOHHOTOﬁ, CTPYKTYPHUPOBAaHHOCTBIO.

Kpurepuu onieHku penieHus 3aaau

Menee 56:

I'pamoTHOCTS pemenus — He moHATO ycioBue 3a1aun, HEBEPHO ONpPEASNEH THIT 331a4H, 3a/a4a He PEIIeHa.

KauectBo odopmienus — Huzkoe. OTCyTCTBYIOT GJIOKK B 0OpMIICHUH 33a4u (pa3ed «MaTepual U METOJb», PE3YNIbTaThl, rpaduk,
BBIBOJ).

56-70:

I'pamoTHOCTH pemieHus — 3aga4ya penieHa HeKOPPEKTHO (ITyTaHUIa Mep OLIGHKU LIEHTPAILHON TEHACHIINH, BEIOOpa MTapaMeTpHYECKOro
WM HeTTapaMeTPUIECKOTO KPUTEPHS, 3aJa4H OMCKa CBS3M M IIOMCKA 3aBHCHMOCTH, HEIPaBHJIBHBII THII rpadrka H T.11.)

KauectBo odopmienus — Huzkoe mnn xopouee. VIMeroTcss KpUTHUHBIE HEOYETHI: JIEMEHTHI HHTep(delica CTaTHCTUYECKOM
IIPOTPaMMBI B pe3yibTaTax (aHIVIMHCKUN TEKCT, HENPaBUIIbHbIE COKPALICHHUS ), OTCYTCTBHE HY)KHBIX 3HAKOB B pe3yjbTaTax (ILIIOCHI,
MHUHYCBI, CKOOKH, 3aIISIThIe), HEMOMHUCaHHbIE OCH Ha TrpaduKax

71-85:

I'pamoTHOCTS pemienust — 3aada perieHa KOppeKTHO, HO He MOJTHO: HapyIIeH MOPAIO0K NpeACTaBIeHHU JaHHBIX, HET Pac4éTHOTO
000CHOBaHUS BHIOOPA HY)KHOTO MeTO/a (KPUTEPHs), HE COIIENCS OTBET B Pe3yJibTaTe HEBHUMATEIBHOTO HA0Opa JaHHbIX.

KauectBo opopmitennst — Xopouiee. iMeercs psit HEKPUTHIHBIX HETOYETOB (ITyTaHHLIA C 3arJIaBHBIMU M CTPOYHBIMU OYKBaMH, YUCIIO
3HAKOB OKPYTJICHHUS Pe3yJbTaTOB, ACCATHYHAS TOYKA BMECTO 3alATOH, OTCYTCTBUE IPaMOTHOTO Ha3BaHUS OCel Ha rpaduKax | T.II.)

86-100:
I'pamoTHOCTB pemenus — 3aga4a peleHa BEPHO KOPPEKTHBIME METOJAMHU.
KauectBo oopmienus — Bricokoe. JlomycTUMBI 1-2 HEKPUTHYHBIX HEIOUETA.

7. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnayeMasi quTepaTypa

7.1.1. OcHoBHasi TUTEpPATypa

ABTOPBI, COCTaBUTENIN 3armaBue W3narensctBo, ron| Pecypce
JI1.1 |Hoxpun /. 1O. JlaGopaTOpHBIH NPaKTUKYM 110 OMOCTATUCTHUKE YensaOUHCK : OBC
(https:/Nibrary.csu.ru/rbooks2/view2? code=local/007787/nohrindy) |M3naremscTBoO
YensiOMHCKOTO
TOCY/apCTBEHHOT O
YHHUBEPCHUTETA,
2018
JI1.2 [Mactunxuii C. D., CrarucTUdecknii aHalu3 U BU3yalln3als JaHHBIX C ITOMOIIbI0 R Mocksa : JIMK 3BC
[Turukos B. K. (http://e.lanbook.com/books/element.php?pll_id=73072) Ipecce, 2015
JI1.3 |MapkoB 0. T"., MaremaTnueckue MOJEIH XMMUIECKUX PeaKkLnil Cankrt- [TerepOypr OBC
Mapxkosa 1. B. (https://e.lanbook.com/book/211346) : Jlanb, 2022

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH ""UHTepHeT"

D1 |CraTtucTrka B MEJUKO-OMOIOIMYECKUX UCCIeOBaHUAX. KHUIH 10 MEUIIHE U CTaTUCTUKE. [ DIeKTpoHHBIH pecypc]. - URL:
http://medstatistica.com/books.html

32 |Arlequin ver 3.11. An Integrated Software for Population Genetics Data Analysis. [DnexTpoHHslii pecypc]. - URL:
http:cmpg.unibe.ch/software/arlequin3

33 |Department of Obstetrics and Gynaecology. StatTools : Resource Index (Subjects) [DnexrponHsiii pecypc]. - URL:
http://www.obg.cuhk.edu.hk/ResearchSupport/StatTools/Resourcelndex_Subjects.php

D4 |SISA: Simple Interactive Statistical Analysis. [Qaexrponnsiit pecypc]. - URL: http://www.quantitativeskills.com/sisa/

D5 [Web Pages that Perform Statistical Calculations! [9nexrponssiit pecypc]. - URL: https://statpages.info/
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7.3 Ilepeuenb MHGPOPMALIMOHHBIX TEXHOJIOTHIA

7.3.1 IIporpaMmmHoOe oGecnieyeHue

KyPlot 5.0 Free

PAST

LibreOffice

7.3.2 IlpodeccnoHabHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas snextponnas 6ubnmoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?)eLIBRARY.RU : HayuHast 31eKTpOHHAs
OubnuoTeka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum jpoctyma: uist 3apeructpup. moib3osareneii. — Teker :
SJIEKTPOHHBII

2. Hanmonanshast anexkrponnas oubnuorexa (HIB) (https://rusneb.ru/) HarmonansHas snekrpontas 6udiaunorexa (HIB)
00beMHEHHBIH dJIEKTPOHHBIN KaTaior (OHI0B poccHiickux 6ubmmorek : caift. — URL: http://m36.pd. — Pexxum nocryma: u3
YUTAIbHBIX 3a510B OuOIoTeku Uenl'y. — TeKCT : 3IeKTPOHHBII.

3. llpesunentckas oubmmotexa (https://www.prlib.ru/) Tlpesunentckas GubnuoTexa : S1EKTPOHHAS HALMOHANbHAS OGMOIMOTEKa © CaT /
OTI'BY Tlpesunéurckas 6ubnuoréka imern b. H. Enpuinna. — CanktlletepOypr, 2009 — . — URL: https://www.prlib.ru/. — TekcT :
SJIEKTPOHHBIH.

4. WebofScience (https://apps.webofknowledge.com) WebofScience : mynpTiauciuminHapaas pedeparusHas 6a3a qTaHHBIX /
kommanust ThomsonReuters. — PexxuM mocTyma: uist 3apeructpup. mojp3oBareneit Yenl'V. — TekCT : 91eKTpOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : pedepartuBHast 6a3a naunubix / ElsevierBV. — URL: http://www.scopus.com/. — £I3. anri.
— Pexxum noctyna: i 3apeructpup. nonb3osareneit YenlV. — TeKCT : 371€KTpOHHBII.

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHME TUCIHUITIJIMHBI (MOAY JIS)

AynuTopHsIe 3aHATHS 110 AucHuIuTiHe «KOMITBIOTepHBIE TEXHONOTHH B OHOIOrni. MaTeMaTH4ecKoe MOICITUPOBAHHE OHOIOTHYESCKIX
MPOLIECCOBY» MPOBOMATCA B yueOHO# aynuTopun Ha 30 — 100 MecT ¢ MyIbTUMEIMA COPOBOXKICHHEM: MyIbTUME A Kadenpa,
MPOEKTOP, SKPaH.

JlabopaTopHBbIe 3aHATHS TPOBOASITCS B KOMITBIOTEPHOM KJIacCe - METOJUYECKOM KaOMHETEe OHOJIOTHYECKOTO (PaKyJIbTeTa, OCHAIEHHOM
KOMITBIOTEPHOH TEXHHKOH C HEOOXO0ANMBIM IIPOTPaMMHBEIM OOecriedeHreM (cTaTuCTHIecKuid makeT PAST, reocTaTHCTHYECKHIA TTaKkeT
3DView, pacuérHbie daiinbl 11s1 nmpoieccopa MMEeKTPOHHbIX Tabnuil Tuna MS Excel) 1 BO3MOXKHOCTBIO MOKITIOUSHHUS K CETH
"Unrepuer".

JI1st OCYIIECTBICHUS CAMOCTOSATEIBHON PabOTHI MO JAUCIUILUTHHE B Y4eOHOM KOPITyCe MMEIOTCS TOMETICHUSI TSl CAMOCTOSTEIBHON
paboThl 00YYAIOIINXCS — YUTAIBHBIC 3aJIbI OMOIMOTEKU U KOMITBIOTEPHBIN KJIACC C BO3MOYKHOCTBIO TOJKIIFOYCHHS K ceTd "MHTepHeT" n
ofecrneyeHneM JJOCTyMa B JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO CPEy OPraHH3allH.

9. METOAUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHHUTIVIMHBI (MO/Y JIS)

Juctuumaa « KoMObproTepHBIE TEXHOJIOTHU B OMOJIOTHH. MaTteMaTnueckoe MOAEINPOBaHIe ONOIOTHYECKHAX POLIECCOBY
IPEe/ICTaBIAET cO00H N3yueHHe OCHOBHBIX TEOPETHUECKHX MIPEANOCHUIOK ISl IPaMOTHOTO CTATUCTHYECKOrO aHAIN3a JAHHBIX,
TIOJTYYEHHBIX B XOZI€ HATYPHBIX U JJAOOPATOPHBIX OHOJIIOTHYECKUX IKCIIEPUMEHTOB, a TAKKe MOITyYeHHE IPAKTUUSCKUX HABBIKOB TAKOTO
aHaJIM3a C HCIIOIb30BaHUEM CIEIMATU3UPOBAHHOIO IIporpaMMHoro odecneuenus ps I1K.

B nporniecce n3yveHus AUCUUILTIHBI IIPOBOJUTCS JTAOOPATOPHBINA IPAKTUKYM 110 OTAEIBHBIM TeMaM Kypca. JIabopaTopHbIe 3aHATHS
HMEIOT LIeJTb 3aKPEIUTh NPOIICHHBII MaTepuall, paciipUTh 3HAaHUS 110 H3y4aeMbIM Pa3/ieaM U IO3BOJIAIOT IPUBUTH CTYICHTAM
HaBBIKH K CAMOCTOSTEIbHON HAY4YHO-HCCIIEI0BATEIbCKON paboTe.

IMepen BeIMOIHEHNEM 1a00PATOPHBIX PAOOT HEOOXOIMMO U3YUUTh JICKIMOHHBIM MaTepHa, BHUMATEIbHO 03HAKOMUTLCS C 00BEKTaMU
WCCIIEIOBAHUM, CIeTaTh MPEAIOI0KEHNS OTHOCUTENBHO MOTYYEHHBIX PE3YIbTaTOB, 0(OPMHUTE OTUET O MPOJETaHHOM paboTe 1 1o
TpeOOBaHUIO MPenoIaBaTelis 3aAUTUTh €ro. 3alliTa 0TYeTa COCTOUT B IPOBEPKE IpenoJaBaTeieM Xoaa 1abopaTopHoOi paboTHl,
pe3yabpTaToB, cobeceI0BaHNH 110 TeMe JabopaTopHOl paboThI.

J171s1 Ka4eCTBEHHOTO YCBOSHHUS JaHHON TUCLUIUIMHBI HEOOXOANMO MOCEIATh JICKIMOHHBIE 3aHATHS U 1a00paTOPHBII IPaKTHKYM,
BBINOJIHATD 33/1aHUS JIs1 CAMOCTOSTEIIbHOM paboTHI M MOAroTOBUTH pedepat(sl). CamocTosTenbHas padora ctynentos (CPC) Hapsny ¢
ayIUTOPHOM MPECTaBIsIeT OHY 13 (OPM y4eOHOTO Mpoliecca U ABJISETCs CyllecTBeHHOU ero yacthio. CPC npeiHa3HaueHa He TOJILKO
JUTSA OBJIAJICHHSI KX 10 AUCLUIIMHOM, HO ¥ U1 OPMUPOBAHUS HABBIKOB CAMOCTOSATENHHOIM paboThl BOOOIIE, B y4eOHOI, HAyIHOIA,
npodeccnoHaNbHOM AESTENEHOCTH, CHIOCOOHOCTH MPHHUMATH Ha Ce0sl OTBETCTBEHHOCTh, CAMOCTOSITEIIBHO PEIIUTh MPOOIeMYy,
HaXOAUTH KOHCTPYKTUBHBIE PEIICHUs], BEIXOA U3 KPU3UCHOH cuTyanuu. [Ipy n3ydeHun TaHHOTO Kypca BaM IIPeJIararoTcsl ClieIyloIue
BUJIBI CAMOCTOSITENBEHOM pabOThI: MOATOTOBKA K JIEKLHSIM, Ta00paTOPHBIM paboTaM, BEIOHEHUE pedepaToB, peleHHe 3a/1a4.
TekyIuni KOHTPOJIb 3HAHMT IPOBOAUTCS C MOMOLIBIO 3aIIUTHI pehepaToB ¢ MOArOTOBKOI npe3eHTaluii B popmarte Power Point.
WITOTOBBII KOHTPOJIb YCBOCHUSI COJEPIKaHUS Kypca OCYIIECTBISIETCS Ha 9K3aMeHe C UCIOIb30BAaHHEM BOIIPOCOB MO
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MCIUTIINHE/

ITo 3aBepmieHH Kypca acIUPaHT HOIDKEH yMETh YETKO HACHTH(OUINPOBATH 3a/1ady HCCIEA0BAHNUS, TUIl aHATM3UPYEMBIX JaHHBIX,
YMETb BBIOMPATh KOPPEKTHBIE METOIbI CTATUCTUYECKOTO aHAIM3a U MAaTeMaTHYECKOTO MOIeIUpOBaHHs siBIeHUs. OH OJDKEH yMETh
BOCIIOIIB30BaThCS IPOTPaMMHBIM OOecIedeHreM AT pealn3alliii BEIOPAHHOTO METO/Ia M COCTABUTH OTUET O PEeIIeHUH HPHKIIATHOM
3a7a4u.

B ciydae nmpuMeHeHuUs pu 00y4eHUH AUCLUILIUHBL 3IEKTPOHHOIO 00y4YEeHUsl, AUCTaHIIUOHHBIX 00pa30BaTeIbHBIX TEXHOIOT Ul
obmieHre 00yJaromUXCst ¥ MPEToAaBaTeNss OCYIIECTBIACTCS B PeXUME PeaTbHOTO BpEeMEHH (OHIAfH-TIeKIH (BeOMHAPEI), UaTHl,
BH/I€0-KOH(EPEHIUH U JIp.) HJIH OTJIOXKEHHOr0 BpeMeHH (chucTeMa quctaHunonsoro ooydenuns Moodle, MSOffice365, hpopymsr,
3JIEKTPOHHAS [TOYTA U JIP.).

Bonbliryto yacTh BpeMeHU 00ydarouecs CaMOCTOSTENIbHO paboTaloT ¢ yueOHO-METOJUYECKUMU MaTepranaMy. CTyJeHTbl UMEIOT
BO3MOXKHOCTh KOHCYIBTHPOBATHCS C IIPEIOaBaTeNieM 10 BCEM BOIPOCAM, BO3HUKAIOIIUM B XOJI€ CAMOCTOSTEILHON PaboThI
HOCPECTBOM 3JIEKTPOHHOMU IOYTHI, COLIMANIHBIX CETel U T.II.

Joctyn oby4atomerocs K y4eOHBIM pecypcaM B peXKnMe OTI0KEHHOTO BPEMEHH, CAMOCTOSTENIBHOM PaOOTHI OCYIIECTBIIETCS Uepes
ceTb MIHTepHeT B yIOOHOM IJIsl HETO MECTe, BpeMeHU U TeMIle. [Ipu oOydeHun U1 ¢ OrpaHUuEHHBIMHY BO3MOXHOCTSIMHU 3/10POBBSI
3IIEKTPOHHOE 00ydeHne, JUCTAHIHOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH MIPEIyCMAaTPHBAIOT BO3MOXKHOCTD TIPHEMa- IIepeatn
uH(opMaIy B JOCTYIHBIX A HUX (hopMax.

Peanu3amnys TUCIUILTHHBI ¢ TPUMEHEHHEM 3JIeKTPOHHOTO 00ydYeHH s, IUCTaHIIMOHHBIX 00pa30BaTeNbHEIX TeXHOIOTHi (Hanee — D0,
JOT) ocymectBiseTcs Ha oCHOBaHUU «I10JI0KEHUS 0 peau3allil OCHOBHBIX U JIONOJIHUTENbHBIX 00pa30BaTeIbHBIX IPOrpaMM ¢
HIpIMEHCHUEM SIIEKTPOHHOTO 00YUeHNMS U AUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHONIOTHIT B (peiepabHOM TOCyIapCTBEHHOM
010/DKETHOM 00pa30BaTEIbHOM YUPEXKICHUH BhICIIEro 00pa3oBaHus «HeIsiOMHCKHUM TocyJapCTBEHHBIN YHUBEPCUTETY, «IlosoxKeHus
0 TOpsIKe 3aUeTa 00YyJaroMUMUCS TT0 OCHOBHBIM IIPpOo(ecCHOHANIBHBIM 00pa30BaTEIbHBIM IPOTPaMMaM BBICIIIET0 00pa30BaHHUS B
OI'BOY BO «Yenl'Y» pe3yabTaToB OCBOCHUS B OPraHU3aLUsX, OCYLIECTBILIIONIMX 00pa30BaTeIbHYIO IESITeIbHOCTh, YUeOHbBIX
HpeIMEeTOB, KypCOB, JUCIUILIHH (MOIYyNeH), MPaKTUK, JOTIOJHUTEIBHBIX 00pa30BaTeNbHBIX IPOTPaMM» MOCPEICTBOM IEKTPOHHOI
uHpopmarronHo-o6pa3zoBarensHoi cpeasl PI'BOY BO «Henl V». B uckitountenbHbIx ciydasx (Gopc-Maxkop U T.11.) IpU
peanu3zanuu 00pa3oBarTesbHON AeaTenbHOCTH ¢ puMeHeHreM D0, JIOT MOryT npuMeHsATh KOMIIOHEHTBI, He BXO/ISIIHE B IepeUcHb
JIEKTPOHHON MH(POPMAILIMOHHO- 00pa30BaTEIbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCHA C UHBAJIMJHOCTBIO 1
OI'PAHUMYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbSA

OcBoeHNE MUCHUILTHHB HHBAHIAMH W JTHIIAMH C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI OCYIIECTBISICTCS C MCHOB30BaHHEM
CHELHATbHBIX TEXHUYECKUX CPEICTB M HMHGOPMALMOHHBIX TEXHOJOTHUH, MpenocTaBiseMbIX PecypCHBIM y4eOHO-METOANYECKUM
HEHTPOM II0 OOYYEeHHI0 WHBAIMIOB W JMHI[ C OTPAaHHYCHHBIMH BO3MOXKHOCTSAMH 310poBbs Uenl'Y mo 3ampocy oO0ydaromierocs
(MOOMIIBbHBIE CHIELMAIbHbIE TEXHUYECKHE CPEACTBA [UIS JIUI C HApPYIICHUSMM 3PEHUs M C HApYLICHUEM CllyXa, acCUCTUBHBIE
HH(POPMAIOHHBIE TEXHOIOTHH).

IMpu HeoOxomuMocTH Ui OOYdAIOIIMXCA C HAapyIICHMAMH 3peHUS Ha padouynmx MecTax AJIsl NPOBEJCHUS NPAKTUYECKUX WM
71abOpaTOPHBIX 3aHATHH yCTaHABIMBAaeTCSA CIICNHATBHOE NMPOrpaMMHOE obecrledeHHe (IporpaMMa peueBO HABUTAINH, peUeBBIC
CHHTE3aTOPbI, SKPaHHbIE JIYIIBI).

B y4eOHBIe aynuTopum oOecriednBaeTCs OECTIPeIATCTBEHHBIH JOCTYI A OOYYalOMUXCS ¢ WHBAIMIHOCTBIO M C OTPAHHICHHBIMH
BO3MOKHOCTSIMH 3JI0pOBbsl. B kaxknoil aynuropuy, rie o0y4aroTcst HHBaIUIbI U JMIA ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbS,
IpeIycMaTPUBAETCS COOTBETCTBYIOIIEE KOTNISCTBO MECT AL O0YJAIOIIUXCS C yUETOM HapyIICHH UX 3I0POBBSL.

JIi1s 0CBO€HMS AUCIMIUIMHBI MHBAJIMAM U JIUIAM C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbs IPEIOCTABISAETCS JOCTYI K I€4aTHBIM
HCTOYHHUKAM, UMEIOIIIMCS B HaydHol 6uOmmorexe Yenl'VY, ¢ MOMOIIBIO CITENHATBHBIX TEXHHYECKUX CPEJICTB; JOCTYI C MOMOIIBIO
CHELHATbHBIX TEXHHMYECKUX M NPOTPAMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, IPEJICTABICHHBIM B ()OpME 3JIEKTPOHHOTO
JOKyMeHTa B (poHIe HayuHOH Oubmmorexn Yenl'Y umm 31eKTpOHHO-OMOINOTEUHBIX CHCTEMAX.

YueOHO-MeTOANUECKHE MaTepHaibl Ul 00YJaroNIMXCsS W3 YKCJIa MHBAJIUIOB U JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBSI
IPEeOCTABISIIOTCS B JOpMax, alallTUPOBAHHBIX K OTPAHUYEHUSIM UX 340POBbS U OCOOEHHOCTSIM BOCIPHUATHUS HH(OPMALHU.

JI71s MHBAJIMIOB M JIUII ¢ OTPAHMYESHHBIMH BO3MOXHOCTSIMU 3I0POBbSI OCBOCHHE TUCLUIIIMHBI MOXKET ObITh YaCTUYHO WU TOJTHOCTHIO
OCYIIECTBIIEHO C MCIOIb30BaHNEM AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.

IIpu npoBeneHUU NPOMEXKYTOUHOH aTTeCTalMM IO AUCLUIUIMHE OOY4YaroMMCS C HHBAJIMIHOCTBIO U C OrPAHUYECHHBIMH
BO3MOKHOCTSIMH 3JI0POBBSI 00ECIIEUMBAETCSI MO HMX 3asBJICHUIO NPENOCTAaBICHHE B JOCTYMHOH (opMe B 3aBUCHMOCTH OT HX
UHIVBUAYAIbHBIX OCOOCHHOCTEH MHCTPYKLMU O IOpSAKE IPOBEAEHUS IPOMEXKYTOUHOH aTTeCTalMu, OLIEHOYHBIX CPEICTB U
BO3MOKHOCTU OTBETOB Ha 3a/aHus (MMCbMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpe, MUCbMEHHO mpudrom bpaiing, c
UCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu npoBexeHMu MpoLEeRypHl OLICHUBAHUS PE3yAbTATOB O0YYEHHs] MHBAIUIOB U JIMI ¢ OTPAaHMYECHHBIMU BO3MOKHOCTSAMHU 310POBbS
peaycMaTpUBAETCs HCIOIb30BaHUE NpeocTaBieHHbIX Yenl Y unu coOCTBEHHBIX TEXHUUECKHUX CPEJICTB, HEOOXOIUMBIX UM B CBSI3U C
UX UHAUBUYaNbHBIMH OCOOCHHOCTSAMH. [Ipy HE0OOXOAUMOCTH MHBAIUIAM U JIMIAM C
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OTpaHUYEHHBIMH BO3MOXHOCTSMH 3/I0POBbsI IMPEJOCTABISETCSA ONOJIHUTENFHOE BpeMsl Uil THOJATOTOBKM OTBETa Ha 3ajJaHusl,
IpoLeypa OLEHUBAHMUS PE3YIbTaTOB O0YUEHHSI O JUCHUIIIMHE MOXKET IPOBOANTHCS B HECKOJIBKO ITAIIOB.
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