MUHUCTEPCTBO HAYKMU U BBICIIIET'O OBPA3OBAHUS
POCCUIMCKOM ®EJEPALIUU
@enepanbHOE rOCY JApCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YIPEKICHIE
BBICIIIETO oﬁpasmaamm
«TIOMEHCKUI I'OCY IAPCTBEHHbBIA YHUBEPCUTET»
ATPAPHbBIA UHCTUTYT

.. VTBEPXJIAIO
___.'*'-f;]__{lcnonHHTenbﬁbI A

........

i Iy

NHO®OPMAIMOHHBIE TEXHOJIOTUN U MATEMATHUYECKHWE METO/bI
OBPABOTKHN HHO®OPMAIIMA B BUOJIOT'N
Pa6ouas mporpaMma Juist o6y4aronuXcs 0 HAY4YHOM CIIENUaIBHOCTH
4.1.3. Arpoxumus, arpolo4BOBe/ICHUE, 3aIMUTa U KAPAHTHH PAaCTEHHI
dbopma o6yueHuns (0UHas)



Epémuna JI.B. UadopmannoHHbIe TEXHOJIOTHH U MaTEMaTHYECKUE METOABl 00pabOTKH
uHpopmanuu B 6nonoruu. Pabodas mporpamma /i 00y4aronuxcsi 10 HayYHOH CHEIHaTbHOCTH
4.1.3. Arpoxumusi, arpoIrO4YBOBEJICHHE, 3alllUTa W KapaHTUH pacTeHuil, (popma oOydeHHS
(ounast). Tromens, 2026 r.

PabGouast mnporpamma cocraBieHa B COOTBETCTBUM ¢ TpeboBanmsimu DI'T,
YTBEP)KICHHBIMH MUHHCTEPCTBOM HayKH U BbIciiero oopasosanus PO ot 20 oktsaops 2021 r.,
npuka3 Ne 951.

Pabouas mporpamma aucuurinael MHGOpMAIMOHHBIE TEXHOJIOTHA U MAaTEeMAaTUUYECKUE
MeTOo1bl 00paboTkH MH(pOpManuu B OMOJI0THN OImyOMKoBaHa Ha caite TroMI'Y: [31eKTpOHHBIN
pecypc] / Pexum mocryna: https://www.utmn.ru/sveden/education/#.

© TroMeHCKHUH TOCYIapCTBEHHBIN YHUBEPCUTET, 2026.
© Epémuna J1.B., 2026.


https://www.utmn.ru/sveden/education/

1. Ieau 1 3212494 0CBOECHUS JUCHUIIIHHBI

Henp mucuumuinabl  «MHDOpMAIIMOHHBIE TEXHOJIOTMM M MaTeMaTH4eCKHE METOMbI
00paboTKH MHPOPMALIUU B ONOJIOTHI» - chOPMUPOBATH y ACIUPAHTOB CUCTEMY 3HAHUMN, YMEHUN
U HaBBIKOB 110 HCIOJB30BAHUIO COBPEMEHHBIX HH(MOPMAIMOHHBIX TEXHOJOTUH U
MaTeMaTHYeCKUX  METOJOB  00paboTku uHpopmMauuu B  OWUOJOTMM AN PELICHUs
UCCIIEI0BATENIbCKUX, AHAIUTUYECKUX, MPUKIAJHBIX 3aJa4 M IPEACTABICHUS pE3yJIbTaTOB
HAy4YHBIX UCCIIEIOBAHNN.

3amaun JUCHMIUIMHBI HalpaBiieHbl Ha (opMHupoBaHue KomiuiekcHo WUT-rpamoTrHOCTH
acnMpaHTa — OT IIOHMMAaHHUs IPUHIMIIOB OpPraHM3alUd HHPOPMALMOHHBIX IPOLECCOB B
OMOJIOTMYECKUX HCCIENOBAaHUAX /0 BIAJACHUS COBPEMEHHBIMU IPOTPAMMHBIMHU CpPEJICTBaMU,
IIPAKTUYECKMMM HABBIKAMHU AaHAIW3a, MOJEIHMPOBAHMs, IPEACTABICHUS M BHU3yalU3aluU

OMOJIOTUYECKHX TaHHBIX, HEOOXOTUMBIX Ul HAYYHO-HCCIIEI0BATENbCKON pabOTHI.

2. Komnerenuumn o0yuarouierocsi, popmupyembie B pe3yJibTaTe OCBOCHUS] JAHHOM

JAUCHHUILIHHBI

[IK-7 - BnageTh METOIOJIOTUEN TEOPETUYECKHUX U DKCIIEPUMEHTAIIBHBIX CCIIEIOBAHUN 10
IUI0/IOPO/IMIO TIOYB C UCIOJIb30BaHUEM LU(POBBIX TEXHOIOTUH;
[1IK-8 - 3HaTh U yMETh UCIOJIB30BATh METObI POBEIECHUS, IPAKTUIECKOTO0 IPUMEHEHUS
pasinyHbIX (OPM MMHEPAJIbHBIX, OPraHUYECKUX yHO0OpeHHH M OHOoIpernapaTroB B CUCTEME

TOYHOTI'O 3CMJICACIINA,

IIK-9 - roroBHOCTH H3y4arb MU HCIOJb30BaTb COBPCMCHHBIC MCTOABI 3alIUThI
KYJbTYPHBIX paCTeHI/If/'I B TOM YHMCJIC IIPpHU TOMOIIX JUCTAHIIMOHHOI'O 30HAUPOBAHUS.

3. CTpykTypa U 00beM IMCUUILIUHBI

Tabmuma 1
Buj yueOHoii padoThl Bcero uyacos Yacos B cemectpe
(axamemuueckue (axaieMHUYECKHe Yachl)
4achl) 4
OO0mmii 00bem 3a4. efl. 2 2
yac 72 72
N3 Hux:
Yacel ayauTopHoii padoThl (Bcero): 18 18
Jlekuuun 10 10
[IpakTuueckue 3aHsITHs 0 0
JIaGopaTopHble / TpaKTUYECKHE 3aHATUSA I10 8 8
MOJIrPYTIIIaM
Yacel BHeayIMTOPHOH pPadoThl, BKJIKOYAs 18 18
CaMOCTOSITEJIbHYIO Pa00Ty 00y4yaroumerocst
Bun mpomexyTouHoit arrectanuu (3a4€T, qud. 36 3auér
3aueT, KaHJAUJATCKUN 9K3aMeH, 3K3aMeH ) 36

4. Cucrema oleHUBAHHUSA
4.1. Texymmii KOHTPOJIb

Tekymnii KOHTPOJIb YCIIEBAEMOCTH MPOBOJMTCS B TEUEHHE BCErO MEPHOJA HU3yUECHUS
JUACLMUIUIMHBI W HAIpaBlieH Ha IIPOBEPKY OCBOCHHS TEOPETUYECKOr0  MaTepuana,

c(hOpMUPOBAHHOCTH  TPAKTUYECKUX  YMEHUH

n T'OTOBHOCTHU

acCIIMpaHTa IMPUMCHATH

I/IH(bOpMaL[I/IOHHBIe TCXHOJOIMM WM MAaTEMAaTHYCCKHEC MCTO/bI O6p360TKI/I JaHHBIX B HAY4YHO-

HCCIIEN0BATEILCKON eI TEILHOCTH.

Texymmii KOHTPOJIb OCYIIECTBIIAETCS B CIAEIYIOMUX (hopmax:

- YCTHBIU OIpPOC;

- BBINOJIHEHHUE NMPAKTHUECKUX U TAOOPATOPHBIX 3aJaHUM;

- caMocTofATelIbHas paboTa ¢ y4eOHbIM U SMIUPUUECKUM MaTePUAIOM.




B xone Texymiero KOHTpoJIst OLEHUBAIOTCS:
- 3HAHHWE OCHOBHBIX MOHATUNA U METOAOB JIUCHUUILIAHBI;
- YMEHHE BBINOJHITH 0a30BYI0 CTATUCTUYECKYIO 00pabOTKY;
- YMEHHE UHTEPIPETUPOBAThH PE3YJIbTATHI aHAIH3A;
- YMEHHE NPEeJCTaBIATh JaHHbIE B TAOIMYHOI U rpaduyeckoit popme;
- KauyecTBO apryMEHTAaIlM{ U HAy4YHOMU JIOTUKU BBHIBOJIOB.
Jj1g TeKyI1ero KOHTPOJIS UCTIONb3yeTcs S-0aipHas CUCTeMa.

Kpumepuu no éudam pabom
Yemmuwiii onpoc

baua | Kpurepun

5 OTBeT NOIHBIN, TOYHBIHN, JIOTUYHBIN, C UCIIOJIb30BAHUEM TEPMHUHOJIOTUH TUCHUIIIIUHBI U
MIPUMEPOB MPUMEHEHHS] METOJIOB.

4 OTBeT npaBUJIbHBIN, HO HEJOCTATOYHO PAa3BEPHYTHIN; UMEIOTCS OTJEIbHbIE HETOYHOCTH.

3 OTBeT oTpakaeT OCHOBHBIE MOJIOKEHHUS, HO 03 TITyO0KO0#l apryMeHTaIlH U C
npobenamu.

2 OTBeT dparMeHTapHBIH, €CTh CYIIECTBEHHbIE OUTMOKU B TEPMUHAX U TOHUMAHUU.

1 OTBeT He pacKpbIBAET CYLIHOCTh BOIIPOCA.

0 OTBeT OTCYTCTBYET.

Jlabopamopno-npakmuyeckoe 3a0anue

bana | Kpurepuu

5 JlaHHBIE KOPPEKTHO MOATOTOBJIEHBI, 00pa0OTaHbl U UHTEPIPETUPOBAHBI; 0QOPMIICHHE
COOTBETCTBYET TPEOOBAHUSIM.

4 BrimonHeHbl OCHOBHBIE Tamnbl paboThI, JOMYIIEHBI OT/IEIbHBIE HETOYHOCTH B pacyeTax
Wi 0(OPMIICHUH.

3 BrinonHeHa TOMbKO YacTh 3a/1aHUS; UMEIOTCS OIIMOKY B pacueTaxX WM MPeICTaBICHUH
PE3yJIbTATOB.

2 PaboTa HOCUT OBEPXHOCTHBIN XapaKTep, TOMYIICHbI CYIIECTBEHHBIE OLTHOKH.

1 3ajanue BHINMOIHEHO opMaIbHO, 0€3 MOHUMAaHUS JIOTUKH 00pa0OTKU JaHHBIX.

0 Pabora He mpezcTaBieHa.

Omuem no pe3yiomamam camocmosimenbHol pabomol

baaa | Kpurepun

5 OT4er CTPYKTYpUPOBaH, COJIEP>KUT 0OOCHOBAHHBIE BHIBOJIBI, TAOJIHUIIBI, TPAQUKH.

4 OT4er BBINOJIHEH KaU€CTBEHHO, HO OT/AENIbHBIE 3JIEMEHTHI aHATIN3a HEAOCTATOYHO
PACKPBITHI.

3 OT4er colep’KUT OCHOBHBIE PE3YJIbTAThI, HO BHIBO/IbI TOBEPXHOCTHBI MIIM HE MOJTHOCTHIO
apryMEHTHPOBAHBI.

2 OT4eT HEMOJIHBINA, AaHAIMTHYECKAs 9acTh ciadasl.

1 OTyYeT HOCUT ONUCATEIbHBIM XapakTep U He OTPaKaeT pe3ysbTaT aHAJIN3a.

0 OTyeT He npeaCcTaBIIeH.

4.2. [Ipome:kyTOYHAS ATTECTALMS MO JUCHUILIMHE

OreHka «3aumeHo» BBICTABISIETCS, €CIIA ACTIUPAHT:

JEMOHCTPUPYET 3HAaHUE OCHOBHBIX MOHSATUN, METOJIOB U MHCTPYMEHTOB JIUCLUILINHBI;
MMOHUMAET JIOTUKY TTOJATOTOBKH U 00paOOTKH TaHHBIX B OMOJIOTHH;

yMeeT BhIOMpaTh 0a30BbIe MATEMATHUECKHUE U CTATHCTUYECKHUE METOJIbI B COOTBETCTBUH C

3aJ1adeii NCCIIeIOBaHUS;

A0IMYCKACT OTACIBHBIC HCTOYHOCTH, HO OHU HC HMCKAKAKOT OGH.IHﬁ CMBICJI OTBE€TA U HEC

MPEMSITCTBYIOT PEIICHUIO MPAaKTUYECKOM 3a1a4.

OneHka «He 3aumeHoy BBICTABIISCTCS, €CIIN aCTTHUPAHT:
HE 3HAeT WK CJ1a00 3HAET OCHOBHBIE ITOHATHS U METObI TUCIUIIINHEL
HE MOET O0BSICHUTD MIPUHITUIIBI 00PaOOTKH TaHHBIX W BIOOP METOOB aHAIN3A;




- TIOKa3bIBaeT (hparMeHTapHbIe,
KJIFOUEBBIM BOIIPOCAM JIUCIIUIUIUHBI.

HCCUCTEMHBIC WM HCEBCPHBIC IMNPCACTABICHUA I10

5. Conepixkanmne TUCHUIITTHHBI
5.1. TemaTu4ecKuii MJIAH JUCIHUNIINHBI
Tabmumna 2

O0beM THCHMILIMHBI (MOYJIs1), Yac.

Buabl ayniuropHoii padoThl

Ne HanmeHnoBanue Tem (axaieMHUYeCKHUE Yachl)
Hnnie BUALI
n/n H/WJIN pa3aeioB Bcero JlaGopaTtopHble .
IIpakTnue KOHTAKTHOMH
/ IpaKkTHYecKue
Jleknun cKHe padoThbI
3aHATHA 110
3aHATHA
NOATrPyNnam
2 3 4 5 6 7
Hudposas Ouonorus: ot 4 4 0 0 0
KOJa K XKHU3HU
OnucarenpHas 2 2 0 2 0

CTaTUCTUKA, CPAaBHCHUE
CPEIHUX IO KPUTEPUIO
CrthroneHTa

IIPU PABEHCTBE U
HEPaBEHCTBE JIUCIICPCUI

Koppensuuonnslii, 6 2 0 4 0
PErpecCUOHHBIN U
JIMCTIEPCUOHHBIN aHAJIN3

MHoromepHble METO/IbI 4 2 0 2 0

aHaIM3a U uX

BH3YaJIH3aIus

3ayér 36 0 0 36
Hmozo (vacos) 54 10 0 8 36

5.2. Coaep:xxanue TUCUMIUIMHBI (MOOY/151) IO TeMaM

JIeKUMOHHBbIE 3aHATHSA

Tema 1. Hughposas ouonozus: om Kooa K xcuszHnu.

[TonsiTe WHPOPMAIIMOHHBIX TEXHOJOTHH M WX poilb B Ouonorud. OCHOBHBIC
HaIpaBIICHUS pa3BUTHS coBpeMeHHBIX T B Onosiornn. MareMatndeckue MeTO/Ibl B OHOJIOTHH.
BricokonpounsBoautensHoe cekBeHUpoBanue (NGS): pabora ¢ JaHHBIMH TOJHOTEHOMHOTO
cekBeHupoBaHus. CHHTETHYECKass TEHOMHKA: 0a3bl OMOJOTMYECKMX JaHHBIX. CucTeMHas
Ouwonorust u Merabonudyeckue ceTH. VCKyCCTBEHHBI WHTEIEKT W MAllMHHOE OOydYeHue B
OHMOJIOTUM: KOMIBIOTEPHOE 3peHue, 0030p OonbluX s3bIKOBBIX Monenei (LLM) mis paGotsl ¢
JIHK u PHK.

Tema 2. Onucamenvnaa cmamucmuxda, CpPA6HEHUe CPEOHUX NO Kpumepuio
Cmobrooenma npu pagencmee u HepageHcmee OUcnepcuil.

[TonsTHe omMcaTeNbHON CTATUCTUKU U €€ MECTO B TMEPBUYHOM aHAIM3€e JMaHHBIX. [lenn
MEPBUYHOTO aHANN3a: BBISIBICHUE OOIIEH CTPYKTYphl JaHHBIX, OCHOBHBIX TEHJICHIINH, pazdpoca
3HAYECHUH W BO3MOXKHBIX BBIOpOCOB. OCHOBHBIE (DOPMBI MPEICTABIICHUS PE3YIBTATOB: TAOIHIIBI
9acTOT, THCTOTPAaMMBI, AWAarpaMMbl, rpaduku, auarpammbl paccesHus. [lokazatenu ImeHTpa
pacnipeneneHusi: cpeanee apudmernyeckoe, Menuana, mona. [lokazarenu Bapuanuu: pasmax,
JTUCTIEPCHsI, CTAaHAAPTHOE OTKJIOHEHHWE, CTaHIapTHas ommuOka. AHamu3 (GopMbl pacrpenaeneHus:
aCUMMETpHs, SKCIIECC, HaJM4he BBIOPOCOB M OTKJIOHEHHUH OT HopMaibHOCTH. [IpumeHneHue
OMHCATEIHbHOW CTATHCTUKH [UIsl TEPBUYHONW HMHTEPIPETANUU HMIHPUICCKUX JTaHHBIX B
Ouonoruu.




Tema 3. Koppenayuounutii, pecpecCUOHHbBLIL U OUCNEPCUOHHBLIL AHAU3.

[loHsiTHE CTAaTHUCTUYECKOM CBA3M MEXKAYy IEPEMEHHBIMU M OTIMYME CBA3M OT
IPUYMHHOCTU. KOppensauuoHHbIl aHaIN3: 3a7a4a OLICHKU TECHOTBI U HAIPABJICHUS CBSI3H MEXIY
NpU3HAKAMHU, KOA(PPHUIMEHTH KOPPEISLNN, HHTEPIPETalus CHIIbI CBSI3U. Y CIIOBHUS PUMEHEHUS
KOPPEJSLMOHHOIO aHaJIu3a: TUIbl JaHHbBIX, JUHEHHOCTh WM HEJIMHEHHOCTh CBSI3U, TPEOOBAHMS
K 00beMy BBIOOpPKH. PerpeccnoHHBIN aHan3: Ha3HAYEHUE, IOCTPOCHUE YPABHEHUS! PETPECCHH,
BbIOOp 3aBUCUMON W HE3aBUCHMOH IEPEMEHHBIX, MHTEpHpeTanus Ko3(pQHUIHUEHTOB MOJENIH.
OrneHka KauecTBa PErpecCHOHHON MojenH: K03()(UIIMEHT eTepMUHALINHI, 3HAYUMOCTh MOJIEINH,
IIPOBEPKA aJECKBaTHOCTU aNNpOKCUManuM. JIMCIIEpCUOHHBIM aHalIu3: CpPaBHEHUE CPEIHMX
3HAYCHUN HECKOJBKUX TpPYMI, BHISIBICHUE BIUSAHUS (aKkTOopa HAa pe3yJbTATUBHBIA IMPHU3HAK.
Jlornka mNpOBEpKM CTAaTUCTHYECKUX TIMIIOTE3 B JUCICPCUOHHOM aHaju3e: HyleBas U
albTCPHATUBHASA TUIIOTE3bl, YPOBEHb 3HAUYMMOCTH, Kpurepuii Pumepa. HWHrepnperanus
pe3yJbTaTOB aHAIM3a B OOILECTBEHHBIX HAayKaxX: BBIBIEHUE B3aMMOCBS3EH, pasinyuil MExIy
rpynmnamMu u (pakTopoB, BIHMSIOIINX HA UCCIIETYEMBIN TOKAa3aTeNb.

Tema 4. Mnozomepnvie memoOvl aHANU3A U UX GU3YATUIAUUA.

Wepapxuueckuii KJ1acTEpHbIN aHaIU3. AHAINU3 IJIaBHBIX KOMIOHEHT. DaKkTOpHbIN aHAIIN3.
JIuckpuMUHAHTHBIM aHanu3. [IpuHOMOBI BHU3yanu3aluy JaHHBIX: HArJISAHOCTb, TOYHOCTb,
JTAKOHUYHOCTb, COOTBETCTBUE TUIlYy JAHHBIX W 1eau aHanu3a. OCHOBHbIE BUJbl BU3yaJIM3alLIUU:
THCTOTpaMMa, JIMHEHHBIN rpaduk, Kpyropas auarpaMmma, AdarpamMma paccesHus, My3bIpbKoBas
auarpamma, cereBble cxembl. OmuOKM BU3yalIM3allMM: IEPerpyKeHHOCTb, HCKa)KEHUE
MmacmTaba, HeyJnauyHblii BbIOOp THMAa rpaduka, OTCYTCTBHE HOANMCEH M JIETCHJBI.
WuTepniperanysi BU3yaJbHO IIPEICTABICHHBIX [AHHBIX: BBISIBICHUE TEHACHUUMN, Ppa3IuuMid,
BbIOPOCOB, cBsi3ell 1 aHoManuid. [IpaBuiia Hay4YHOM MHTEpIPETAllUU PE3yJIbTAaTOB.

JlaGopaTopHo-mpaKTHYEeCKHE 3aHATHS

Ne Tema Conep:xanue
3aHATHSA
1 OnucarenpHas Pacyet OCHOBHBIX CTATUCTHUECKUX TOKa3aTeNei: cpeHee

CTaTUCTHUKA, CPaBHEHUE | apu(MeTHIecKoe, Meuana, MoJia, pa3Max, JIUCIepCus,
CPeIHUX IO KPUTEPHUIO | CTAaHAAPTHOE OTKIOHEHUE, KO (OUIIMEHT BapHUalIUU.

Creronenra CpaBHeHHE IByX CPEIHUX ISl HE3aBUCUMBIX U 3aBUCHUMBIX
IIPU PABEHCTBE U (mapHbIX) epeMeHHbIX. CpaBHEHHE CPEAHUX 110 KPUTEPUIO
HEPaBEHCTBE CrprozieHTa npu paBeHcTBe qucnepcuii. CpaBHeHME
JTUCTIEPCUI. cpenHux 1o kpureputo CThIO/IEHTa P HEPABEHCTBE

nucniepcuii. [lapabliii t-kputepuii. Pabota BBITOTHIETCS 10
pe3ysbTaraM COOCTBEHHBIX MCCIIEI0BAHUM.

2 Koppensiumonnsii, KoppensaunoHHbIi aHaIu3: HHTEPIPETALUS CHUIIBI U
PErpecCUOHHBIN U HaIlpaBJICHUs CBs3U. PerpecCHOHHBIN aHaIN3: TIOCTPOEHUE
JVCTIEPCUOHHBIN ypaBHEHHUS perpeccuu, BbIOOp 3aBUCUMOM M HE3aBUCUMOMN
aHaJIu3. NEepPEMEHHBIX, HHTepIIpeTanus kodpdupenton. OneHka

Ka4yecTBa PEerpeCCHOHHON MOJIEIH: IIPOBEPKaA 3HAYUMOCTH,
K02 (UIIMEHT IeTepMHUHALINY, aHAIIU3 OCTaTKoB. PaboTta
BBITIOJTHAETCS 110 Pe3yIbTaTaM COOCTBEHHBIX

HCCIIE0BAHUM.

3 Koppensaumnonnsii, JlucriepCHOHHBIN aHaIU3: HAa3HAYEHUE METO/1a, CPAaBHEHUE
PETrpPECCUOHHBIN U CpeIHUX 3HAUCHUIN HECKOIbKUX TPYIII, BIAUsHHUE (pakTOpa
JUCIIEPCUOHHBIN Ha pe3yJsbTaT. [IpoBepka cTaTUCTUYECKUX THIIOTES3 B
aHamus. JIMCTIEPCUOHHOM aHAJIM3€E: HYJIEBAs U aJIbTEPHATUBHAS

TUIIOTE3bl, YPOBEHb 3HAYUMOCTH, KpuTepuii duiepa.
WHTepnpeTanys Moxy4eHHbIX pE3yJIbTaTOB B KOHTEKCTE
uccienoBaTenbckoi 3agaun. OdopmieHue pe3yabTaToB
aHain3a B TabJauIax, rpagukax 1 KpaTkoM aHAJMTUYECKOM




oryere. PaboTa BBINOMHAECTCS IO pe3yIbTaTam
COOCTBEHHBIX MCCIIEJOBAHUM.

4 MHoromepHsble MeTOAbI | JIMCKPUMUHAHTHBIN aHAIN3. Y paBHEHUE MHOKECTBEHHOU
aHaJIN3a U UX perpeccun. JluckpumuHanTHas QyHkuus. McnonpzoBanue
BU3yaJIA3aLUs. BU3yaJIM3alUU I IOJrOTOBKY HAYYHBIX JOKJIAJIOB,

cTareii, auccepranuu. Pabora BeIMOIHSIETCS 110
pe3yJibTaTaM COOCTBEHHBIX MCCIIEIOBAHUMN.

6. YuyeOHO-MeTOqUYECKOE 00eclieyeHNe M IUIAHNPOBaHUE CAMOCTOATEIbLHOH padoThl
o0yJaomuxcs

Tabmuua 3
No Tembl ®opmbl CPC, BrIiTO4ast TpeOOBaHUS K IMOJATOTOBKE K 3aHIATHIM
TEMBbI
Lindpposas 6uonorus: or | [IpopaboTka JSKIHOHHOIO MaTepraa, MOJAr0TOBKA K
L. KOJa K )KM3HHU. 71a00paTOPHO-NPAKTUYECKUM 3aHATHUSIM.
OrmcartenpHas [IpopaboTka JTeKIIMOHHOT0 MaTepualia, MoJroTOBKa K
CTaTHCTHKA, CPABHCHUE 71a00paTOPHO-NPAKTUYECKUM 3aHATHUSM.
) CPEHUX 110 KPUTEPUIO
) CrprogeHTa npu
PaBEHCTBE M HEPABEHCTBE
JUCIIEPCHIA.
KoppenainoHHusrif, [TpopaboTKa JEKIMOHHOTO MaTepHalia, MOJArOTOBKa K
3. PerpecCHOHHbIH 1 71a00paTOPHO-TIPAKTUYECKUM 3aHATHUSM.
JIUCTIEPCUOHHBIA aHAIIN3. NHauBUyalbHOE 3a1aHHE.
MHoromepHbIe METO/IbI [IpopaboTka JeKIIMOHHOTO MaTepualia, IoJAr0TOBKa K
4. aHaan3a u ux 71a00PaTOPHO-NPAKTUYECKUM 3aHATHUSM.
BU3yaJIH3alyA. NuauBuayanpHOE 3aaHKE.
3auér [ToaroroBka K 3a4€ry B popMe YCTHOTO cOOECEOBAHMSL.

IIpopa0oTka JIEKIHOHHOI0 MaTepHaJia BKIIOYAET:

- IPOYTEHHUE KOHCIIEKTA JIEKIUN U PEKOMEHIOBAHHOU JIUTEPATYPHI,

- aHaJM3 TEOPETUYECKOr0 MaTepuasa, MPeaJ0KEHHOTO B JICKIUAX;

- O3HAaKOMJIEHHE C MaTepHaJlaMHd II0 COOTBETCTBYIOIIEW TEMAaTUKE U3 PEKOMEHIYyEMBIX
VCTOYHHKOB;

- COCTABJICHME OIIOPHOIO KOHCIEKTa WJIM MEHTAJIBHOW KapThl I CHUCTEMAaTU3alUU
MaTepuania.

dopmMa KOHTPOJISL: YCTHBIN OIIPOC.

IoaroroBka K 1200paATOPHO-NIPAKTHYECKUM 3aHATUSIM BKJIIOYAET:

- oOpaleHue K KOHCIEKTaM JIEKIIUH 0 COOTBETCTBYIOLIEMY BOIIPOCY M PEKOMEHYEMbIM
VMCTOYHMKAM JUIsl YTOUHEHHS] TEPMHUHOJIOTUH;

- aHaJu3 METOJOB PELICHUs 3a/1a4, PACCMOTPEHHBIX B JICKLIMIX.

dopma KOHTPOJISA: OIIEHKA BBIITOJIHEHHBIX J1A00PaTOPHO-NPAKTUYECKUX 3a/IJaHUH.

NuauBuayaibHoe 3a/laHHe HANpsIMYIO BBITEKAET M3 HCCIIEIOBATENLCKOM MpoOIeMbl, HaJ
KOTOPOH paboTaeT aclupaHT.

dopma KOHTPOJIS: OTUET 110 pe3ysIbTaTaM CaMOCTOSATEIbHOW pabOTHI.

7. IIpoMe:xxyTOYHASA ATTECTAUMS MO JUCHUILINHE

7.1. OueHo4YHble MaTepHAJbI JJA NPOBEJCHUS MMPOMEKYTOUYHON AaTTeCTAIMU 110
AUCIHHUIJIMHE

3auét nmpoBOAUTCS B OpPME YCTHOTO COOECEIOBAHUS.

K 3auery nomyckaercs o0y4aromuics, KOTOPBIN:




- HaOpaJ He HIKE MOPOrOBOTO YPOBHS MO KIFOYEBBIM JIAOOPATOPHBIM M MPAKTUYCCKUM
pabotam (3 Gania u BBIIIE);
- IPEICTaBHJI OTUYET 110 Pe3yIbTaTaM CaMOCTOSTEIbHON pabOThI.

Kaxnpiii 3auétHblii 6uner gopmupyercss U3 AByX BorpocoB. llpemonaBarenb BIpaBe
3a/1aTh YTOUHSIOIINK BOIIPOC 10 KaX10My BOIIpOCy Ouiera.
Bomnpocs! k 3auéry:

1. Tlonarne WHPOPMALMOHHBIX TEXHOJIOTMH W HUX ponb B Ouomoruu. OCHOBHBIC
HanpaBlieHUs pa3BUTHs coBpeMeHHbIX T B Ouonoruu.

2. MareMaTH4ecKue METO bl B OMOJIOTHH.

3. BbICOKOIIPOU3BOAUTEIIBHOE CEKBEHUPOBAHUE.

4. CuHTeTHYecKas TeHOMHUKa: 6a3bl OMOIIOTUUYECKUX JAaHHBIX.

5. MckyccTBEHHBIM HHTEIUIEKT U MAIlIMHHOE 00y4YeHHne B OMOJIOTHH.

6. MHcnonb3oBaHue OOJBIIMX JaHHBIX W HMCKYCCTBEHHOIO HHTEJIEKTa s 00paboTKU
uH(pOpMaIH, MPOTHO3UPOBAHUS U TIOJICPKKU MPUHATUS PELLICHUI.

7. lloHsATHE ONMCATEIBbHOM CTATUCTUKHU U €€ MECTO B NEPBUYHOM aHAIM3€ JaHHBIX. Llenn
MEPBUYHOTO aHAIN3a: BBISIBICHUE OOIIEH CTPYKTYpbl JaHHBIX, OCHOBHBIX TEHJACHILUH, pazdpoca
3HaUYEHUHN U BO3MOXHBIX BHIOPOCOB.

8. OcHoBHBIE (OpPMBI TMPENCTaBICHHS] PE3yJIbTATOB: TaOJHUIBI YacTOT, THCTOIPAMMBI,
Jyarpammsl, TpaguKy, JuarpaMmbl PacCesHUS.

9. [TIlokazarenu LEHTpa pacHpelelieHus: cpeaHee apudmMernyeckoe, MeauaHa, MOJa.
[Toxazarenu Bapuanuu: pa3Max, TUCIEPCUs, CTaHIapTHOE OTKJIIOHEHHE, CTaHAapTHas! OIIMOKa.

10. Ananusz ¢opMBl pacmpeleneHus: acUMMETpHus, JKCIEeCC, Haludue BHIOPOCOB H
OTKJIOHEHHUI OT HOPMaJIbHOCTH.

11. IIpumeHeHune onucaTeNbHON CTATUCTUKHU VI IEPBUYHON MHTEPIIPETALUN IMIMPUYECKUX
TAHHBIX B OMOJIOTHH.

12. TloHATHME CTATUCTMYECKOM CBSI3U MEXKIY IIEPEMEHHBIMM U OTJIMYUE CBA3M OT
npudnHHOCTU. KoppensinoHHbIi aHanu3: 3aja4a OlIEHKH TECHOTHI U HaIPaBJICHUS CBSI3U MEXIY
NpU3HAKAMHU, KOA(POHUIHUEHTH KOPPEISILIUY, HHTEpIpeTalys CUIIbl CBSI3U. Y CIIOBUS IPUMEHEHUS
KOPPEJSILIMOHHOTO aHalM3a: TUIIbl JaHHBIX, TMHEWHOCTh WM HEIMHEWHOCTh CBA3M, TPEOOBaHUS
K 00beMy BBIOODKH.

13. PerpeccroHHBIN aHanu3: Ha3HAYEHUE, TOCTPOCHUE YpPaBHEHUSI PErPeccHu, BHIOOP
3aBHCUMON M HE3aBHCHMOW MEpPEMEHHBIX, UHTeprpeTanus kKodpouiuentoB moaenu. OneHka
KayecTBa pErpecCMOHHON Mojenu: Kod(Q(UIUEHT JeTepMUHAIMU, 3HA4YMMOCTh MOJENH,
IIPOBEPKA a/IEKBaTHOCTH alIPOKCUMALNH.

14. JlucnepCHOHHBIN aHAIN3: CPAaBHEHHE CPEIHUX 3HAYEHHMI HECKOJBKHUX T'PYII, BBISIBICHUE
BIMSHUA (aKkTopa Ha pe3yNbTaTHBHBIN NMpu3HaK. JIoruka nmpoBepKH CTaTUCTUYECKUX THUIOTE3 B
JUCIIEPCUOHHOM aHaliu3e: HyJieBas U ajJbTEpHATUBHAs THUIIOTE3bl, YPOBEHb 3HAYUMOCTH,
kpurepuii ®umepa. HWHTepnperanus pe3yabTaTOB aHajdu3a B OHOJOTHMU: BbISBICHHUE
B3aMMOCBS3€H, pa3nuuuil Mexay rpynnamMu u (akTOpoB, BIMSIOMIMX HA HCCIETyEeMBbIil
MIOKA3aTelNb.

15. IlpuHuunel  BU3yalM3allMM  JAaHHBIX:  HArJSAHOCTh, TOYHOCTb, JIAKOHUYHOCTH,
COOTBETCTBUE THIly JAHHBIX U Leau aHanu3a. OCHOBHBIE BHBI BHU3yaJlM3allUH: TMCTOIpaMMa,
JUHEHHBIN TpapuK, Kpyropas Auarpamma, quarpamma paccesiHHs, My3bIpbKOBas Iuarpamma,
CETEBBIE CXEMBI.

16. OmunbKky BU3yalu3alMu: NEperpyKeHHOCTh, UCKaKeHUe MaciTaba, HeyJauHbli BHIOOD
Tuna rpauka, OTCyTCTBHE NOINMCEN U JIeTeH/IbI.

17. WUnTepnperansi BU3yadbHO NPEACTABICHHBIX JAHHBIX: BBISIBJICHHWE TEHJICHIIUMH,
pas3nu4mii, BEIOPOCOB, CBsi3eil n aHoManuii. [IpaBuiia HayuYHOU MHTEPIPETALUN PE3yJILTATOB.

18. MHorOMepHBIE METOJIbI aHATM3a: aHAIN3 TJIABHBIX KOMITOHEHT; KJIaCTePHBIHN, (DaKTOPHBII
Y TUCKPUMUHAHTHBIA aHAJIN3.



Ilpu nposedenuu npomesxcymounol ammecmayuu npogepsemcs chopMupo8anHocms
CeOVIOWUX KOMNEMEHYUU U UX KOMNOHEHMOS.

Koa u HaumeHoBaHue KoMnonenTsl (3HaeT / ymeer / Biajeer)
KOMIIeTEHIIUH

[1K-7 - BnameTs MeTOONIOTHEH | 3Haem. METOMBI CTATUCTUIECKON 00paboTKH
TEOPETHYECKUX U OMOJIOrMYeCKUX JaHHBIX, IPaBUIa HHTEPIIPETALIUH,
9KCHEPUMEHTAIILHBIX BU3YQJIN3alluU U 0POPMIICHUS PE3YIbTaTOB HAYUHBIX
MCCJIEI0BAHMM MO MJIOOPOJUIO | UCCIEAOBAHUIM.
II0YB C MCIIOJIb30BAaHUEM Ymeem: mpoBOIUTH IEPBUUHYIO 00pabOTKY JaHHBIX,
U (POBBIX TEXHOJIOTHUI; BBIIIOJIHATH CTATUCTUYECKUHN aHAIN3, TPUMEHSATh

HUHCTPYMCHTHI BU3YyAJIN3allUN JaHHBIX.
Brnaoeem: npuemMamu NCTIOJIB30BaHUS
cnenuanuzupoarHoro I10 ans 00paboTKu pe3yabTaToB

HCCIIEJOBaHUI.
I1K-8 - 3HaTh U ymeTh 3naem: IpU3HAKU OTKJIIOHEHUM OT HOPMBI, BIUSIOIINE HA
MCII0JIb30BaTh METObI pe3yJIbTaThl HCCIIEIOBAaHUM.
IIPOBE/ICHM S, IPAKTUYECKOTO Ymeem: ananusupoBaTh U MUHTEPIIPETUPOBATH MIOJy4YECHHbIE
IPUMEHEHUS PA3IUYHbIX (OPM | JaHHBIE, BBISBIIATH OTKJIOHEHHS OT HOPMBI.
MUHEpaJIbHBIX, OPraHUYECKUX Braoeem: anroputMamMu NpoBEpKU JaHHBIX HA
ynoOpeHuii 1 GUOIpenapaToB B | HOPMaIbHOCTb pacIpeesieHusl, BHIOPOCH U apTe(aKThl,
CHUCTEME TOYHOI'O 3eMJIEIEIINS; HMHTEPIPETUPYET PE3YJIBTATHI, COMIOCTABIISAET PE3YIIbTAThI

Pa3HbIX METOMOB JUJI1 KOMIUJIEKCHOM OLIEHKU U
(dbopMypyeT 000CHOBAHHEIC BHIBOJIBI.

ITK-9 - roTOBHOCTB U3y4aTh U 3Haem. METOIONIOTMYECKUE OCHOBBI IPUMEHEHUS
HCIIOJIb30BaTh COBPEMEHHBIE MaTeMaTHYECKUX METOJ0B B OMOJIOTHYECKUX

METO/IbI 3aIUThl KyJIbTYPHBIX UCCIIEIOBAaHMSIX, POrPaMMHOE 00ecIieueHrue U METOAbI
pacTeHHi B TOM YHUClIe IPU aHaJIM3a JaHHBIX.

MIOMOUIY TUCTaHIIMOHHOTO Ymeem: hopMynupoBaTh UCCIIEAOBATENBCKYIO TPOOIIEMY B
30HAUPOBAHUS. o0siacTi OMOJIOrMH Ha OCHOBE IPOBEICHHOIO aHAJIN3a,

IpaMOTHO O(QOPMIISTH PE3yIbTaThl B BUJE OTUETOB U
Hay4YHBIX IyOIMKauil.

Braoeem: meronaMu MaTeMaTHYECKOTO MOJICTUPOBAHUS U
CTaTUCTUUYECKOTO aHAIIN3a.

IIpn oueHMBaHUU ONPEAENAIOTCS TOYHOCTh M CHUCTEMHOCTb 3HAHUH, a TAaK)KE CTENEHb
c(OpMHUPOBAHHOCTH YMEHUH 1 HaBBIKOB. BBIIEISAIOTCS TpU YPOBHS OCBOSHHS MaTepHaa:

— TIOpPOTOBBI  ypOBeHb (MHHMMAJIbHO JIOMYCTHMBIM): 3HAHUSA HENOJHbIE U
(dparmMeHTapHble; yMEHUS U HaBBIKK OCBOEHBI JIUIIb YACTUYHO;

— 0a30BbIf ypoBEHb (COOTBETCTBYET TpPEOOBAHMSIM IPOrPaMMbl): 3HAHUA B LIEJIOM
c(hOpMHUPOBaHbI, HO COJIEPKAT OT/IEIbHBIE TPOOEIIbI; YMEHUS U HAaBBIKU MPUMEHSIOTCS YCIEIIHO,
OJIHAKO TaKXe UMEIOT OT/EIbHbIE HEAOUETHI;

— TOBBIIIEHHBIH YpOBEHb (MPEBOCXOAUT TpeOOBaHMS MPOrpPaMMBbl): 3HAHUA TIyOOKue,
YETKO CTPYKTYpPUpPOBAHHbIE M CHUCTEMAaTH3UPOBAHHBIC; YMEHMS W HaBBIKM C(HOPMHUPOBAHBI
MIOJIHOCTBIO U TPUMEHSIOTCS] YBEPEHHO.

8. YueOHo-MeTOoAMYecKOe U MH(POPMALMOHHOE o0ecTedeHne JUCHUNIMHBI (MOTYJIA)

8.1. OcHoBHas suTEpaTypa:

1. Puznnyenko, 'anuna FOpreBHa. MaremaTHuecKkue METOAbI B OMOJIOTUU U HKOJIOTHH.
buodwusnueckas nuHaAMUKA NPOAYKIIMOHHBIX TIporeccoB: yueOHuUK mis By3oB / I.I1O.
Pusnnyenko, A.b. PyOun. 3-e u3a., mep. u nmom. Mocksa: HOpaiir, 2025. 409 c. (Beicuiee



oOpazoBanue). ISBN 978-5-534-19922-2: 1989.00. URL: https://urait.ru/bcode/557337 (narta
obpamenus: 19.06.2026).

2. becemeptasiii, M. A. OCHOBBI HAy4HBIX HCCJIEIOBAaHUN B 00JIACTH MH(POPMALMOHHBIX
CHUCTEM W TEXHOJIOTHi: yueOHuK mis By3oB / M. A. beccmeptHsiif. - MockBa: M3aarenbcTBo
KOpaiit, 2025 - 110 c. - (Breicmee obOpazoBanue). - ISBN 978-5-534-08696-6. - Tekcr:
aiekTpoHHbI //OOpa3oBarenbHas 1iatdopma HOpaiit https://urait.ru/bcode/580150 (mara
obpamenusi: 20.06.2026).

3. CrenanoB, B.I'. IlpumeHeHue MeTOJOB HENapaMETPUUECKON CTAaTHUCTUKU B
UCCIICIOBAaHHUSX CEILCKOXO035MCTBEHHONW OMOJIOTMH M BETEPUHAPHON MEIUIMHBI [ DJIEKTPOHHBIN
pecypc]: yuebnoe mocobue / CremanoB B. I'. Cankrt-IletepOypr: Jlanp, 2022. 56 c. URL:
https://e.lanbook.com/book/206012 . ISBN 978-5-8114-3269-1 (nara obpamenus: 19.06.2029).

8.2. lonoiHMTEIbHAS JIUTEPATYypPAa:

1. Maremarnyeckie METOIbl B OMOJIOTHH: aHAJIN3 OMOJOTUYECKHX JaHHBIX B CHCTEME
Statistica:  yueOnuk gns  By3oB/ C.H.Tames, @.X. bernseBa, M. lO. lBanoga,
K. P. Hunkuesa. - 2-e u3a., nepepad. u mom. - Mocksa: M3narensctBo FOpaiit, 2025. - 170 c. -
(Briciee  obpazoBanme). -  ISBN 978-5-534-19263-6. -  Tekct:  3neKTpoHHBIA  //
OOpazoBarenpHast miatpopma FOpaiir [caiit]. - URL: https://urait.ru/bcode/563012 (mara
obpamenust: 19.06.2026).

2. HosuxoB, Hukomnaii FOpbeBud. OCHOBBI T€OpUH HMH(OPMALMOHHO-U3MEPUTENBHBIX U
yopapnsitomux — cucreM:  Monorpadus.  MockBa:  M3parensckas  ¢upma  "dusuko-
MaTeMaThyecKas outeparypa" (PU3SMATIINT), 2022. 560 c. URL:
https://znanium.com/catalog/document?id=437247 . ISBN 978-5-9221-1908-5.

3. Jlunarosa, H. I'. UndopmannoHHpie TEXHOJIOTUN B HAyKe U 00pa30BaHMUU: y4EOHUK /
H. I'. JlunatoBa, M. WM. Hukutuenko, k0. U. ComoB; nox pemakumeit H. I'. JlumatoBoit. -
MockBa: Poccuiickasg TamoxkeHHast akagemus, 2023. - 380 c. - ISBN 978-5-9590-1286-1. -
Texcr: snextponHblil // Lugpooit obpazoBatensHbiil pecypc IPR SMART: [caiiT]. - URL:
https://www.iprbookshop.ru/146474.html (nata obpamenus: 09.06.2026).

8.3. UnTepHeT-pecypcebl:

1. http://e.lanbook.com — U3garensctBo «JIAHDb»

2. http://znanium.com — DIEeKTPOHHO-OMOIMOTEYHAsI CUCTEMA «Znanium.com»

3. http://www.iprbookshop.ru/ - 3BC IPR SMART

4. http://cyberleninka.ru/ - Hay4ynas 6ubGnnoteka oTkpbiToro nocryna KubepJlenunka

5. https://elibrary.ru/ - Hayunas snextponnas oubnuorexka eLIBRARY.RU

9. lepeuenb MHGPOPMANMOHHBIX TEXHOJIOTHIA, MCMOJIL3yeMBbIX MPH OCYLIECTBICHUH
00pa30BaTeIbLHOIO MpoIecca Mo TUCIUINIHHE
Annexc 360, P7-Oduc.

10. TexHuuyeckue cpeacTBa M  MaTepHAJBHO-TEXHHYeECKoe olecrnedyeHue
AUCHHUIJIMHBI (MOZYJIs1)

MynbTumenuitHass ydyeOHasi ayJUTOpHs Ul MPOBEACHUS 3aHSITUN JIEKIMOHHOTO THIIA
OCHAIIIEHA CJEIYIOIMMH TEXHUYECKMMHU CpelcTBaMH OOyueHHs W 00OpyAoBaHHEM: yuyeOHas
Mebenb, J0CKa ayJUTOpHas, MyJIbTUMEIUHHOE MPOEKIIMOHHOE U aKyCTHUecKoe 000pyA0BaHuE,
MIEPCOHAIIBHBIN KOMITBIOTED.

MyneTuMenuitHas yuyeOHasi ayIMTOpUsl IJs MPOBEIEHUs 3aHATUN JaOOPAaTOPHOIO THIIA
OCHAIIIEHA CJEIyIOIUMH TEeXHUYECKMMHU CpeicTBaMH OOyueHHs W 00OpyAoBaHHEM: yuyeOHas
Mebenb, J0CKa ayJUTOpHas, MyJIbTUMEINHHOE MPOEKIIMOHHOE U aKyCTHUecKoe 000pya0BaHueE,
IIEPCOHAIIBHBIE KOMITBIOTEPHI.

11. CpencrBa aganTanMy NpenoAaBaHUA AUCHMILVIMHBI (MOAYJISI) K MOTPEOHOCTAM
JIMI C OTPAHMYEHHBIMH BO3MOKHOCTSAIMH
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B cnyyae HEOOXOOMMOCTH, OOydYalOmIMMCS W3 YHCIAa JIMI C OTPAaHWYCHHBIMU
BO3MOXKHOCTSIMH 3JI0pOBbsl (IIO 3asBJICHHIO OOYyYaroIIerocsi) MOTYT HpeAJaraThCsi OAHU U3
CIICAYIOUIMX BapUaHTOB BOCHPHUATHS HHGOpMAIMM C yYETOM WX HWHIAMBHIYaJIbHBIX
NCUXO(PHU3MUECKUX OCOOCHHOCTEH, B TOM YHCJIE C MPUMEHEHHUEM JIIEKTPOHHOTO OOy4eHUsS U
JMCTaHIIMOHHBIX TEXHOJIOTHIL:

- JNs JUI C HapyIICHUSMH 3pPEHHS: B IMEYAaTHOW (OpME YBEIMUYCHHBIM MIPUPTOM; B
dbopme 3IEKTPOHHOTO JOKYMEHTa; B ¢dopme ayauodaiina (mepeBoj] yudeOHbIX MaTepuajioB B
ayanodopMart); HHAWBUIYAIbHBIC 3aJJaHUS U KOHCYJIbTAIINH.

- IS JIAIl C HapyIICHUSIMHM CIlyXa: B Ie4YaTHOW Qopme; B ¢GopMe 3IESKTPOHHOTO
JOKYMEHTA; UHIWBUIYaIbHbIC 3aJJaHNs M KOHCYJIbTALIMH.

- 7Sl JIMIl ¢ HapyUICHUSIMU OIOPHO-IBUTATEIILHOTO armapara: B MEeYaTHOW (opme; B
dbopMe SIEKTPOHHOTO JOKyMEHTa; B Qopme ayauodaiina, WHIUBUAYyAIbHBIC 3aJaHUS U
KOHCYJIbTaIUH.

12. Metoanueckue peKoOMeH AU o0yuarmumcst 1o BBINOJHEHUIO
CaMOCTOSITeIbHON padoThI

CamocrosrenbHas paboTa acClIMPaHTOB BKJIIOYAET NPOPAOOTKY JIEKIIMOHHOTO MaTepuaia,
INOJArOTOBKY K  J1a0OpaTOpHO-TIPAKTHYECKHUM  3aHATUSAM,  odopmieHHe  OTd4éra 10
WH/IMBUYalIbHOMY 3a/1aHUIO, TIOAFOTOBKA K 3a4€Ty B (hopMe YCTHOro codece10BaHMUs.

[Ipu mnpopaboTke Marepuana JEKUUH pPEKOMEHIyeTcs OOpaTUTbCS K KOHCIIEKTaM
JEKIMOHHOTO Marepuaiga (KpaTKo, CXE€MaTHM4YHO, IIOCJIEJOBATEIbHO 3a(UKCHPOBAHHBIM
OCHOBHBIM  TIOJIOKEHHUSIM,  BbIBOJaM,  (OpMyIMpOBKaM,  00OOLICHHAM),  IMPOBEPHUTH
WCIIOJIb30BaHHBIE B JICKUUU TEPMHMHBI U TIOHATUSA C IOMOILBIO CJIOBApPEH, CIPABOYHUKOB C
BBIIMCBHIBAHUEM TOJIKOBaHUM B TeTpaib. CiieqyeT 0003HAuYNUTh BONPOCHI, TEPMHUHBI, MaTepHall,
KOTOPBIM BBI3bIBAET TPYAHOCTH, IOMETUTH W TOMNBITATbCA HANUTH OTBET B PEKOMEHIyEMOM
mutepatype. Eciau caMocToATenbHO HE YyJaeTcs pa3o0paThCsi B Marepuaie, HeoO0XOAMMO
chopMyIMpOBATH BONIPOC U 3a]1aTh MPENOAaBaTEI0 Ha Ja00PaTOPHO-MPAKTUYECKOM 3aHATUH.

[Ipn moaroToBke K J1aOOpaTOPHO-MPAKTUUYECKUM 3aHITHSIM PEKOMEHAYETCS aHalu3
METOJIOB PELICHHUs 3a/1a4, PACCMOTPEHHBIX B JIEKLIUAX.

Odopmnenne or4yéra MO MHAMBUAYAIbHOMY 33JaHUI0O CTPOMUTCS TaK, 4YTOObI UYETKO
IIOKa3aTh: aCHUPAHT HE IPOCTO BBIMOJHUI Pacdy€Tbl, a CBs3a]l MAaTEMaTUYECKUH amnmapaTr C
peasbHOM HcCCleloBaTeNbCKOM Mpo0IeMol, Haj KOoTopoil oH paboraer. Cienyer moJIpoOHO
onucaTh, Kak COOMpaIM U CHCTEMAaTU3MPOBAIM HMH(POpPMAIMIO, KaKhe MPOrpaMMHBIE CpPE/ICTBa
UCIIONIb30BAIM, Kakue pacy€Tbl MpOBENH, Kakue rpaduku, auarpaMMbl WU TaOIUIIbI
HOJYYHIIUCH (OHU JIOJKHBI HArJISITHO WILTIOCTPUPOBATh 3aKOHOMEpPHOCTH). [lomydyeHHble JaHHbIe
JOJKHBI OBITh MHTEPIPETHPOBAHbl. YKa3aTh, MOATBEPAMSIACH JIM TUIOTE3da, KAaKUE BBIBOJBI
MOJKHO CJIENATh.

[Ipu mnoaroroBke K 3adeTy B (QopMe YCTHOro coOeceloBaHUS PEKOMEHIYeTCs
aKTyaJu3alMs W aHaJU3 COACp)KaHUs MaTepHaja JIEKIHOHHBIX U J1a0opaTOpHO-NPAKTHUECKUX
3aHATUN; 4YTeHUE O0O0S3aTeNbHON U JOMOJHUTEILHON JUTEPATypbl; CaMOCTOSTENbHBIN IMOMCK
UH(OPMAIINH TI0 OTAEIBHBIM BOIIPOCAM C MCIIOJIBb30BAaHHEM PA3TUYHBIX BUI0B HCTOUHUKOB.



