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Annortanusa

Hucuurummaa «HatypHble SKCIIEPUMEHTBI W HCCICIOBAHHUE TE€OCHCTEM» BXOIHUT B
00pa3oBaTEeNbHYI0 MPOrpaMMy BBICIIETO OOpa3oBaHUsT — MporpaMMy OakajaBpuara I10
HanpaBieHuto monarotoBku/ cnenmanbHocTH  20.03.01  «TexHocdepHass 0Ge30macHOCTHY
HampaBlIeHHOCTH «MHXUHUPUHT W HOUEGPOBU3ALUS CHUCTEM o0ecreueHuss Oe30MacHOCTH
texHocdepri». Jucnumimnaa peanmusyercs kadgenpoit «Ne5y.

JucuuruimHa HalleleHa Ha OPMHUPOBAHKE Y BBIITYCKHUKA CIICIYFOIIMX KOMITETCHITHN :

[IK-1 «Cmoco0GeH mpuHUMATh y4acTHE B HayYHO-HCCIEIOBATENLCKUX pa3paboTKax Mo
npOo(rIII0 TOJTOTOBKM B COCTAaBE KOJUICKTHBA: CHCTEMATH3UPOBATh MHMOPMALHIO IO TEMe
UCCIIC/IOBAaHNH, TPUHUMATh YJacTHE B SKCIEPUMEHTaX, 00paldaThIiBaTh MOJY4YCHHBIC TaHHBIC C
U CIIOJIb30BaHNEM HH(OPMAIIMOHHBIX TEXHOJIOTHH U IIU(POBBIX CPEIICTBY»

[IK-2 «CrmocoOeH MpOBOAWTH  JKOJOTHYCCKHM  aHAlM3, MPEAyCMaTPHUBAIONMN
pacumpeHue W PEKOHCTPYKIIMIO JCHCTBYIONMX MPOU3BOJICTB, a TAKKE CO3aBAEMBIX HOBBIX
TEXHOJIOTUH U 000pyIOBaHUs, C UCIOIB30BaHUEM HMH(DOPMAIIMOHHBIX TEXHOJIOTHI U ITUQPPOBBIX
CpencTB»

CopepxaHue NUCHUILIMHBI OXBATHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C OpPraHU3alHeH H
MPOBEICHUEM B IOJIEBBIX YCIOBUSX HATYPHBIX SKCIIEPHUMEHTOB U MCCIIEAOBAHNEM T'€OCHUCTEM C
W CITOJIb30BAHNEM HHCTPYMEHTAIBHBIX METOIOB.

[lpenonaBanue OUCHHUIUIMHBI TPEIyCMaTPUBACT CIEAYIONHe (GOpPMBbI OpraHH3aHH
y4eOHOTO TIpoliecca: JISKIUH, TabopaTopHbBIe padOThI, CAMOCTOSTENbHAsT paboTa 00yJaroImerocs.

[IporpamMo¥i IUCHUMIMHBI MPEAYCMOTPEHBI CIHEAYIONME BHUJIBI KOHTPOJS: TEKYIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTeCTallus B PopMe IK3aMeHa.

OOmast TPYIOEMKOCTh OCBOCHHS JMCIUIIMHBI COCTaBJIICT 5 3a4deTHBIX enuuwmI], 180
9acoB.

S3b1K 00y4YEHMS IO TUCIUTIIINHE «PYCCKHUIIY.



1. TlepeueHb MIaHUPYEMBIX PE3YIHTATOB OOYUCHUS MO JUCLUTIIMHE

1.1. Ilesnu npenoaaBaHus JUCLMUILINHBI
Lenpto mpenomaBaHusi AWCHUILIMHBL SBJISIETCS TOJY4eHHE OOYJalOIMMHUCA 3HAHUH O
TeOCHUCTEMax M METOJaX WX HCCIICNOBAHMS, a TaloKe YMEHHH W HaBBIKOB, IO3BOJIIOMIMX
IpOBEPATh TUNOTE3bl 00 YCTpoWcTBE W (DYHKIIMOHMPOBAHMU TE€OCHCTEM B XOJE€ HATYpHBIX
HKCIIEPUMEHTOB, MIJIAHUPOBATh, OPTAaHN30BBIBATH M BHITIOIHATH SKCIIEPUMEHTHI ¢ KOMITOHEHTaMH
OKPYKAIOIIEH Cpebl B MOJICBBIX YCIOBHUSX.

1.2. JlucuunnuHa BXOIZUT B  COCTaB  4acTd, (OpMHUpPYeMOH  yJaCTHHUKAMH
00pa3oBaTENBHBIX OTHOIICHU, 00pa30BaTeIbHON MPOrpaMMbI BBICIIETO 00pa3oBaHUs (Hajee —
OI1 BO).

1.3. TlepeueHb miIaHUPYEMBIX PE3yJIbTATOB OOY4EHHs MO JUCLHUILUINHE, COOTHECEHHBIX C
nJIaHupyeMbIMU pesyabTaramMu ocBoenus OI1 BO.

B pesynprare m3ydeHHs] NMUCHHUILUIMHBI OOYyJalOUMICS MOJDKEH 00JafaTh CICTYIOIMMH
KOMIETSHIIMSAMU WM UX YacTsAMH. KOMIETeHIINN ¥ WHIUKATOPbI UX JOCTH)KEHUS IPUBE/ICHBI B

Tabmume 1.

Tabmuna 1 — [lepeyeHb KOMIIETEHIIMI U WHIMKATOPOB UX JOCTHKCHUS

Kareropus (rpynma)
KOMITETEHIIU U

Konx u HanmmeHoBaHue
KOMIIETEHIIN U

Kon n HanmeHOBaHME WHAMKATOPA
IOCTHKEHUSI KOMIIETEHIINHU

[podeccuonanvubie
KOMIIETCHIIU

[1IK-1 Criocoben
MPUHUMATH y4acTue B
Hay4YHO-

M CCIIEIOBATENIbCKUX
pa3zpaboTkax 1o
pOUITIO TTOJTOTOBKH
B COCTaBE€ KOJUJICKTHBA!
CUCTEMaTU3UPOBATh
MHQOpMaIHIO 10 TEME
HCCIIEJOBAHUM,
MPUHUMATH y4acTue B
IKCIIEPUMEHTAX,
00pabaTbIBaTh
MOJIy4CHHBIC TAHHBIE C
W CITOJIb30BAaHUEM
WHGPOPMAITTOHHBIX
TEXHOJIOTUH U

1 (POBBIX CPEACTB

I1K-1.3.1 3HaTh METOBI IUTAHUPOBAHHUS U
OpraHU3alu1 UCCIET0BaHU U pa3paboToK,
METO/IbI aHaJM3a TAHHBIX

[T1K-1.B.1 BiageTs HaBbIKAMHU MTPOBEACHUS
aHaju3a Hay4YHbIX JAHHBIX, PE3YJbTaTOB
IKCTIIEPUMEHTOB M HAOIIOACHI I

[podeccuonanbubie
KOMIIETCHIIU U

IIK-2 Cnocoben
MPOBOJUTH
SKOJIOTHYSCKUY aHaIn3,
MpeaycMaTpUBAOIIMI
pacumpeHue u
PEKOHCTPYKITHIO
JIENCTBYIOLMX
MPOU3BOJICTB, a TAKKE
C03/1aBaCMbIX HOBBIX
TEXHOJIOTUH U
obopynoBaHus, ¢
HCIIOJIb30BaHHEM
UH(OPMAITMOHHBIX
TEXHOJIOTHH U

I (GPOBBIX CPEICTB

I1IK-2.B.1 BiageTh HaBbIKAMU ITIOJATOTOBKU
uHQpOpMAITUU TSI TPOBEACHUSI OI[EHKU
BO3/ECHCTBHUS HA OKPYKAIOILYI0 CPENY
TUIAHUPYEMOM JIEITEIIbHOCTH C

M CIIOJIb30BaHNEM U (PPOBBIX CPEICTB




2. Mecto aucuumaunsl B crpykrype OIT
Jucuumimaa Moxet 6a3upoBaThCsl HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yJaIOIIMUCS
YU U3Y4EHUH CIEAYIONMX AUCLUIIINH U IPOXOKAECHUN MPAKTUK:

— «(MeXIUCIUIIITMHAPHBIN IIPOEKT,
— «YueOHas 03HAKOMHUTEIbHAS TTPAKTHKA).

3H8.HI/IH, MOJYYCHHBIC TIpU HU3YYCHHUHU MaTcpualia HaHHOﬁ AUCHOHUIIIINHBI, UMCIOT KaK
CaMOCTOATCIIBHOC 3HAUYCHUC, TaK W HCIOJB3YIOTCA IIpW HU3YYCHHUHW APYIUX AOUCHUIIJIMH H

MPOXOXKJICHU U MPAKTHK:

— «"'eonH(pOPMALIMOHHBIE CUCTEMbI U TEXHOJIOTUHN »,

— «Hayuynas Busyanuszanus»,
— «(MeXIUCIHUIIITMHAPHBIN IPOEKTY,

— «IudpoBu3arusi HHKEHEPHOH IEATSIBHOCTH B TEXHOCHEPHOUN OE30IMaCHOCTH ».

3. O0BeM H TPYIOEMKOCTh JAUCITUTIITUHBI

Jlanabie 00 oOmeM oOBeMe MUCITUILUIMHBI, TPYAOEMKOCTH OTACIBHBIX BUIOB y4eOHOM
paboThI O IMCHUIUTHHE (U pacipeelieHue dTOU TPYAOEMKOCTH IO CeMecTpaM) PEICTaBICHBI B

Tabmume 2.

Tabnuua 2 — O0beM U TPYIOEMKOCTh JTUCIUTLINHBI

TpynoeMKocTs 1o

Bun yaeOHol paboThI Bcero ceMecTpam
Ne5
1 2 3

Oowan mpyooemkocms oucuyunaunst, 3E/ (4ac) 5/ 180 5/ 180
H3 nux uacoe npakmuueckoi no020moeKu 17 17
Ayoumopnoie 3anamus, BCEro 4ac. 34 34
B TOM YHUCJIE:

nexuu (JI), (qac) 17 17

npakrudeckue/cemunapckue 3ansatus (I113), (dac)

naboparopHeie padotsl (JIP), (dac) 17 17

KypcoBoit mpoekT (pabota) (KII, KP), (vac)

9K3aMeH, (4ac) 45 45
CamocmosamenvHasa paboma, Bcero (dac) 101 101
Buo npomesxxcymounoii ammecmayuu: 3a4et, mudd. S, s,

3ader, sk3amen (3auet, udd. 3a4, Ok3.)

4. ConepsxkaHue JUCITUTIITUHBI

4.1. Pacnpenenenue TpyI0EMKOCTH JTMCIUIUIMHBI 110 pa3esiaM U BUAaM 3aHSATHH.

Pasglenm, TEMbI TUCHUIIJIMHBI U UX TPYAOCMKOCTD ITPHUBCJACHBI B Ta6J'II/II_[e 3.

Tabnuua 3 — Pa3nensl, TeMbl TUCHUTUINHBIL, UX TPYIOEMKOCTh

P Jlexmwm | 113 (C3)| JIP KII CPC
a3JieNbl, TEMBI JTUCIAILINHEI
(gac) (gac) (qac) (qac) (gac)
Cemectp 5
Pazgen 1. 'eocucTeMBl M MX KCCJIEI0BAaHUE
Tema 1.1. BBeneHHe B T€ 03KOTIOTHIO
Tema 1.2. I'eocucTEMBI KaK 3JI€MEHT Teorpadudeckon 7 7 15
000JI04KH 3eMJTH U OKPYKAFOIIICH YelloBEKa CpeIbl
Tema 1.3. MeTononorus uccieoBaHus TeOCUCTEM




Pasznen 2. HatypHble 3KCTIEpUMEHTHI B LIEJISX
I3Y4YEHUs T€0CUCTEM

Tema 2.1. OCHOBBI TEOpHHM IKCTIEPUM €HTA

Tema 2.2. OcoOEHHOCTH OpraHU3aI U TPOBEICHIS
HATYPHBIX SKCIIEPUMEHTOB B LIEJIIX M3Y4EHHS
TEOCHCTEM 10 10 23
Tema 2.3. CoBpeMeHHBIE HHCTPYMEHTHI JIJIS
HPOBE/ICHUs SKCIIEPUMEHTOB U 00pabOTKH UX
pe3ysbTaToB

Tema 2.4. Bonpocs! BOCTIPOM3BOAUMOCTH
UCCIIe10BaHUA

Hroro B cemecTpe: 17 17 101

Hroro 17 0 17 0 101

IIpakrryeckass MOATOTOBKA  3aKIKOYAcTCs B HEIMOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0yJaloIMMHCS ~ ONpPENENEeHHBIX  TPYAOBBIX  (yHKUMI,  CBS3aHHBIX C  Oy;ymei
po(eCCUOHANBHOM 1eSTETbHOCTBIO.

4.2. CopnepxaHue pa3ieioB U TeM JEKIIHOHHBIX 3aHSTUH .
Coneprkanue pa3iesioB U TeM JIEKIIMOHHBIX 3aHATHN TPUBEACHO B Tabmuie 4.

Tabmuua 4 — ConeprkaHue pas3/ielioB ¥ TEM JICKIIHOHHOTO ITUKIIA

Howmep N
HazBanue u cogeprxanue pa3enoB U TEM JICKIMOHH bIX 3aHATUI
pasnena
1 Pasnen 1. 'eocucTeMbl ¥ UX UCCIEN0BAHUE

Tema 1.1. BBenenue B re03KoyI0ruio

(T'eoskonorus B cucteme Hayk. BeTBu reoskosoruu. OOBEKTH U3ydEHUS.
OcHOBHBIE TEPMUHBI U onpeaeneHus. ['eorpadudeckas ob6oouka 3emiu, ee
KOMIIOHEHTHI U dJieMeHThl. OCHOBHBIE CBOMCTBA reorpadrueckoil 000JI0UKH.
['eoropu30HTHI. 30HABHOCTD U APYCHOCTH. CTpOEHHE OTACNBHBIX KOMIIOHEHTOB
reorpaduueckoit o6omouku. CtpoeHue arMmocdepbl. CTpoeHme THAPOCPHEPHI.
Crtpoenue murocdepsl. BapraHThl MpOCTPaHCTBEHHO aCCOIMUPOBAHHBIX
COYETaHU KOMITOHEHTOB reorparuecKoil 000I0UKH )

Tema 1.2. I'eocucTeMbl Kak 3JIEMEHT reorpaguieckoil 000J0YK 3eMITH U
OKPYXKaIOIleH 4YeJIOBEKa CPeJIbl

('eocucremsl pazubix panroB. [Ipuponnsie kommekesl. Ctpykrypa. Jlanamadr,
ypounire, gauus. Knaccupukanus mnangmagros. Kinaccudukarnus danuii.
Hunamuka reocuctem. @akropsr Tpancdopmarnu. OcoOEHHOCTH
¢dynkuronuposanus. [Ipupoano-antponorenssie tanamagrel. ['eorexnuyeckue
cucteMbl. OmacHbI€ MPOLIECCH B IPUPOTHO-AHTPOIIOTEHHBIX JTaH AIadrax.
DKOJIOTUYECKU I 1 DCTETHYECKUI moTeHna Janamadros. Knaccudukarys
MPUPOJHBIX Mel3ake. 3a1aun ONTUMU3AI UK TPUPOJHO-aHTPOTIOTEHHBIX
naHamagToB)

Tema 1.3. MeTom0I0THST HCCIENOBAHNA T€OCUCTEM

(OcHOBHBIE MOAXO/BI K MOTYYSHHUIO 3HAaHUH 0 reocrcreMax. MeTo/ibl Te0JIOTHH,
T€03KOJIOTHH, TUAPOIKOJIOTHH, TEOKPHUOJIOTHH. BpeMeHHbIe acTieKThI TPOBEICHUS
uccienoBanuii reocucreM. Pa3Besnka, cbeMka, MOHUTOPHUHT. [IpocTpaHcTBeHHBIE
Macuradbl HcclaeJoBaHMM. DTanbl uccienoBanuii. [lojgessie, kamepaabHbIE
paboTHI B CTPYKTYpE MCCIIEIOBaHM M reocucteM. BusyaibHbie HaOMIOACHUS.
WHCcTpyMeHTaIbHbIE METO/IBI HCCIe0BaHu. IN SitU 1 eX Situ. OnepaTtuBHas
JMarHOCTHKa 00beKTOB B cpene. OToop mpob. Pons mabopaTopHbIx
AQHATMTUYECKIX METOOB B IOJTY4CHHH HOBBIX 3HAaHUH. [ €OXUMUYEeCKuEe METOIBI.
['eousrueckre ¥ HHXEHEPHO-TeoIoTn4Yeckie MeToibl. I'eomopdoaornyeckue u




rUIpodKoJIornYeckue Meronbl. buonnaukanus. Mcnonb3oBanue
A9POKOCMHUYECKOTO 30HAMPOBAHUS)

Pa3nen 2. HarypHble 3KCIIEPUMEHTHI B LIENSIX U3YYEHHS T€OCUCTEM

Tema 2.1. OCHOBBI TEOPUH IKCTIEPUMEHTA

(Posb skciepuMeHTa B pelieHnH 3a1a4 no3Hanus. Habmronenne. DKCriepuMeHT.
OmnbiT. Knaccugukanus sxcriepuMeHToB. [lonckoBbie, KOHTPOJIMPYIOLTHE,
npeobpasyronme sKcrnepuMenTsl. Bepudukanus. OcHOBHbIE TpeOOBaHUS K
JKcTiepuMeHTaM. MoJienTi B OCHOBE SKCIIEPUMEHTOB. BBIOOp M3MepUTETbHBIX
cpencts. [lonsTue o niuanax sxkcnepuMenToB. [lapamerp ontumuzanuu. Gaxkropst
u ux B3aumoericreue. [lonusle u 1poOHbIE PaKTOPHBIE SKCIEPUMEHTHI.
[IpumeHeHne paHaOMHU3AINU. DBPUCTHUYECKII 0TOOP U allpuoOpHOE
pamxupoBanue (akTopoB dKcriepraMu. Bompockl TouHocTH n3MepeHnid. OCHOBBI
00pabOTKU Pe3ylbTaTOB HKCIIEPUMEHTOB)

Tema 2.2. OcoGeHHOCTH OpTaHU3AIUH U TPOBEICHUS HATYPHBIX SKCIIEPUMEHTOB B
LEJIAX U3Y4eHHs TeOCUCTEM

(Kareropuu sKcriepMEHTOB ISl U3Y4EHHsI TEOCUCTEM U IIPOBEPKHU MOAXOJI0B K
OINPENENICHNIO X CBOUCTB. OTIIMUNTEIbHBIC YEPTHI HATYPHBIX SKCIIEPUMEHTOB.
[Tpou3BoICTBEHHBIE, OJIEBBIE U MTOJIUTOHHBIE HATYPHBIE SKCIIEPUMEHTHI.
IIpoBeneHne HATYPHBIX SKCIIEPUMEHTOB B KOHTPOJIUPYEMBIX YCIOBHSIX.
AKTHBHBIE U [TACCUBHBIE SKCIIEPUMEHTHI. DTalbl SKcIiepuMeHTa. [ eorpadus
JKCIIEpUMEHTA. BakHOCTh anpHOpPHBIX OLIEHOK. Be16Op crioco0oB u
UHCTPYMEHTOB BO37IeHCTBUSI HA 00beKT. OCOOEHHOCTH BbIOOpa CPeCTB
M3MEpEeHUs / KOHTPOJISL. YUeT BO3MYHIAIONMX (HPaKTOPOB Ha dTanax IJIaHWPOBAHUS
U IIPOBEJCHUSI SKCIIEPUMEHTOB. Y CJIOBUS SKCIIepUMeHTa. BpIOOp afekBaTHBIX
YCIIOBUSIM METOAMK. YUeT (akropa MpOCTPAHCTBA MIPU MPOBEACHUH HATYPHBIX
SKCIIEPUMEHTOB C KOMIIOHEHTaMu reocucteM. [lapannenbHbie 3KkcriepuMeHTamMm
npoueccbl. OCOOEHHOCTH MOATOTOBKH K 3kcnepuMeHTaM. [logxoasl k o6paboTke
JTAHHBIX HATYPHBIX YKCIIEPUMEHTOB)

Tema 2.3. CoBpeMEeHHBIE MHCTPYMEHTBHI JUIsI IPOBEIECHUS IKCIIEPUMEHTOB U
00paboTKH UX Pe3yabTaTOB

(ITpuGopsI 1 METOTBI, UCTIOTB3YEMBIE TSI TIOTYYSHUS TAaHHBIX 00 OOBEKTaX B
XOJI€ HKCIIEPUMEHTOB C KOMIIOHEHTaMU reocucreM. CoBpeMeHHbIe TPUOOPHI A1
IPOBEJICHHS U3MEPEHU I B IOJIEBBIX/TIOJUTOHHBIX yClIOBUsX. [Ipumenenue
METO/IOB Ha OCHOBE (JOTO- M BHICOCHEMKH M TEXHOJIOTHI MAIMHHOTO 3PEHUSL.
Hcnonp3oBanue anmnaparypsl Ha OecIyIoTHbIX matdopmax. KiroueBbie BOmpocsl
CO3/1aHHU sl SKCIIEPUMEHTAIIBHBIX YCTAHOBOK JUISL IIPOBEIEHU S HATYPHBIX
AKCIIEpUMEHTOB. Mcronb3oBanue ObICTPOCOOPHBIX KOHCTPYKIIMH. 3anmTa OT
nbutd U Biard. [Ipumenenue R u Python Ha sTamax niaHupoBaHuUs 1 aHAIK3a
JAHHBIX 3KCIIepUMEeHTOB. ['paduueckoe mpeacTaBieHUE JaHHbBIX SKCIIEPUMEHTOB C
U CII0JIb30BaHNEM Ipaduueckux maxkeroB. [lyOnnkanus naHHBIX SKCTIEPUMEHTOB
Ha ocHoe Markdown)

Tema 2.4. Boripocsl BOCIIPON3BOANMOCTH UCCIIET0BAHUS

(Toustre o Bocmpoussoaumoct (reproducibility) uccnenosanwmst. Ucropus
BOCIPOM3BOANMBIX HcciaenoBaHuil. CocTaBistonme U GaKkTopsl
BOcIpousBoauMocTy. Permnnupyemocts. IlosTopssemocts. HanexHocTts
BOCIIPOU3BEJCHUS. Y CTOMYMBOCTD K BO3MYIIEHHsIM. O0001I1aeMOCTb.
[Tpo3padyHOCTh U OTKPHITOCTH METOAMK. [IpaBIMBOCTE pe3ysbTaToB.
Bo3moxxnocTr Tpancdepa meToauK. Poru onrcanus JaHHBIX U POLIETYP X
00paboTku B oOecrieueHUH BOCIIPOU3BOIMMOCTH. OCOOCHHOCTH TPEACTABICHUS
naHHbIX. [logxoap! K MyOMUKalMy pe3y/IbTaTOB B paMKaX KOHIICMIIUU
IPUOPUTETHOCTH BOCIIPOU3BOAUMOCTH. COBMECTHOE CII0JIb30BAHUE SI3bIKOB
pa3sMETKH U S3bIKOB /ISl aHaIM3a JaHHBIX. [IprMeHeHne peno3utopuen)




4.3. Tlpakrnueckue (CEMUHAPCKHE) 3aHSATHUS

Templ MPaKTHYCCKUX 3aHATUH U UX TPYAOCMKOCTb IIPUBCIACHBI B Ta6J'II/II_IC 5.

Tabnuua 5 — [lpaktuyeckue 3aHATHUS U UX TPYLOEMKOCTb

Ne
/11

Tembl mpakTuyeckux | POpPMBI PAKTHYECKUX
3aHATUN 3aHATUIN

N3 Hux No
TpynoeMKOCTh, |IpakTUUYECKOH | pa3aena
(uac) MOATOTOBKH, | IUCIIMII
(gac) JIUHBI

Y4eOHBIM IIaHOM HE TIPEIYCMOTPEHO

Bcero

4.4. JlabopaTopHBIE 3aHATHS

Tembl 1a0OPaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh TPUBECHBI B Tabnwuie 6.

Tabaua 6 — JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTh

M3 Hux Ne
e HanmenoBanue nabopaTopHbIX paboT TpyROEMKOCTS, | MPAKTHHECKOH | pasiena
n/m (uac) MOJATOTOBKH, | AUCLHMIT
(gac) JTAHBI
Cemectp 5
1 | UccnenoBanue 3CTETHYECKON 3 3 1
MIPUBJICKATEILHOCTH JIAH IIIAQTOB
2 | OueHka mpoCTPaHCTBEHHO-BPEMEHHOM 4 4 1
M3MEHUYMBOCTHU PaMOAKTUBHOTO 3arpsi3HEHUS
TEPPUTOPUH
3 | Beibop mHCTpYMEHTATBLHOTO 00SCTICUCHUS 2 2 2
4 | CocTaBieHHE MIIaHOB YKCTIEPUMEHTOB U 2 2 2
MOATOTOBKA K WX IIPOBEJICHUIO
5 | Harypubiii skcnepuMenT: O1ieHKa W3MEHEHH I 3 3 2
pacmpeneneHusl JUCThEB PAacTEeHUs MO YriiaM
HAKJIOHA MTPU BOJHOM CTpecce
6 | OGecnieueHre BOCIPONU3BOIMMOCTH 3 3 2
WCCIICIOBAHUSI HA dTAIe aHaIN3a JaHHBIX
Bcero 17 17

4.5. KypcoBoe npoekTrupoBaHue/ BBIIOJHEHUE KypcOBOM padOThI

VYueOHBIM ITAHOM HE npeaAyCMOTPECHO

4.6. CamocrosTenbHas paboTa 00yJaroIHXCs

Buniel camocTosTeNbHOM pabOTHI U €€ TPYA0EMKOCTh MPHUBEICHBI B Ta0IHUIIE /.

Tabnuua 7 — Buael camoctosTensHOM paboThl U €€ TPYAOEMKOCTh

Bu camocTosTeIbHON paOdoThI Bcero, gac Cewmectp 5, uac
1 2 3
M3yuenne Teoperndeckoro marepuana qucuuinab (TO) 68 68
JlomaiHee 3a7aHue, B T.4. IOJrOTOBKa OTYETOB IO 17 17
naboparopHbM padoram (/13)
[TonroroBka Kk Tekymemy KoHTpodto ycneBaemoct (TKY) 6 6
[lonroroBka k npomexyrouHoil arrecrauuu (11A) 10 10
Beero: 101 101




5. IlepedyeHb y1eOHO-METOIUIECKOTO OOCCIICUCHUS
JUTSI CAMOCTOSITENTEHON PabOThI 00YJaIOIMXCS MO TUCIUIIIHNHE (MOIYITIO)

y‘-le6H0-MeTOI[I/I‘-ICCKI/IC MaTCpualibl IS CaMOCTOSTEIIbHOM pa6OTBI OGy‘-IElIOH_[I/IXCH YKa3aHbl B
n.a. 7-11.

6. IlepeueHb EYaTHBIX U IEKTPOHHBIX YIEOHBIX M3TaHUI
[lepeueHb MEYATHBIX U AJIEKTPOHHBIX YUeOHBIX M3/IaHUHN MPUBENICH B Tabnuiie 8.
Tabmuna 8— [lepeyeHb neYaTHBIX M AIEKTPOHHBIX YUeOHBIX U3AaHUN

Komaectso

SK3EMILTIPOB B

Lrladp/ OnbmioTexe
URL azpec bubnuorpaduyeckas cchlika (ipome

MEKTPOHHBIX
SK3EMILIISPOB)

https://znanium.com/catal | SIcosees, M. I'. MeToanka reodKoJIOTHYECKUX -
00/product/1407938 uccienoBaHuii : yaeonoe mocoome/ M.
Slcosees, H.JI. Ctpexa, H.C. IlleBuioBa. —
Mocksa : UHOPA-M, 2021. — 292 c.

https://znanium.com/catal | Cocuun, . A. MeTo1070THsI SKCIIEPUMEHTA : -
00/product/1940908 yaebHoe mocodue/ D. A. Cocuun, b. H.
[oitznep. — 2-e uzm., ucnp. — Mockaa :
NH®PA-M, 2023. — 162 c. + lomn. MaTepuasl
[DnexTpoHHBIH pecypc]. — Tekcer :
3JIEKTPOHHBIN. — PeuM J0CTyma: mo mojmucke.

https://znanium.ru/catalog/ | I'puropseBa, W. FO. I'eoskomorus : yaebHOE -
product/2135405 nocobue / N.IO. I'puropbeBa. — 2-e u3., UCIHp.
— Mocksa : UIHOPA-M, 2024. — 273 ¢. +
Hom. maTepuansl [DaeKTpOHHBIN pecypc]. —
(Beiciiee obpazoBanue). — Tekcr :

AIIEKTPOHHBIN. — PeXUM 0CTyna: 10 MOJIIHUCKE.

https//znanium.com/catal | JIykesiHoB, C. 1. OCHOBBI HHKEHEPHOTO -
00/product/1911175 9KCIIEpUMEHTa : yaebHoe mocobue / C.H.
JlykbsinoB, A.H. IlanoB, A.E. BacunbeB. —
Mocksa : PUOP : MHDPA-M, 2023. — 99 c.
—TeKcT : aneKTpOoHHBIN. — Pexum nocryna: mo

MTOIIIHACKE.
https://znanium.ru/catalog/ | IMwkypun, A. A. MeToas! ¥ CpeicTBa HAYJHBIX | -
product/2191268 uccienoBanuii : yaeonuk / A.A. IuxypuHs,

A.A. Tlmxypun (mi1.), B.E. IIatkoB. — MockBa
: UH®PA-M, 2025. — 264 ¢. — TekcrT :
AJIEKTPOHHBIN. — PEXUM 0CTyna: 110 IMOJIUCKE.

7. IlepedeHb AIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
HH(pOPMAIIMOHHO-TEIEKOMMYHUKAITUOHHOM cetu «THTepHEeT»



https://znanium.com/catalog/product/1407938
https://znanium.com/catalog/product/1407938
https://znanium.com/catalog/product/1940908
https://znanium.com/catalog/product/1940908
https://znanium.ru/catalog/product/2135405
https://znanium.ru/catalog/product/2135405
https://znanium.com/catalog/product/1911175
https://znanium.com/catalog/product/1911175
https://znanium.ru/catalog/product/2191268
https://znanium.ru/catalog/product/2191268

[lepeuenp AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB HUH(POPMAIIHOHHO-
TENICKOMMYHHKAIIMOHHON ceTH <«VIHTepHEeT», HEOOXOIUMBIX [UIi OCBOSHHS JUCIHILTAHBI
npuBeaeH B Tabnmie 9.

Tabmuuna 9 — IlepedyeHb dJEKTPOHHBIX OOpPA30BATENBHBIX PECypcoB HHGOPMAIIMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTH «MHTepHEeT»
URL anpec HanmenoBanue

https//monashdatafluency.github.io/r-rep-res/ | Reproducible Research in R

https://www.researchgate.net/publication/348 | A Beginner's Guide to Conducting Reproducible
543052 A Beginner's Guide to Conducting | Research
Reproducible Research

https://base. garant.ru/70159078/ MYV 2.6.1.2398-08 «PaanaiinOHHBIH KOHTPOJIb U
CaHUTAPHO-3IHAEMUOJIOTHYECKasl OI[eHKa
3eMEIbHBIX YUACTKOB TOJI CTPOUTEIECTBO
KHUJIBIX TOMOB, 3JaHUU U COOPYKEHU I
0O0ITIECTBEHHOTO U MTPOU3BOICTBEHHOTO
Ha3HAYEHH B YaCTH 00ECIICUEHUS
paaraIMoOHHON OE30IMaCHOCTH »

https:/protect.gost.rw/document.aspx?control | TOCT P 57216-2016 «PaananyoHHbIi
=7&id=205425 KOHTpPOJTb. [IpeacraBicHue pe3yabTaToB
U3MEpPEHU I

8. Ilepeuenb MH(MOPMAIIMOHHBIX TEXHOJIOTHH
8.1. Ilepeyenp MPOrpaMMHOrO oOOecHeueHus, HCIOIB3YeMOr0 MpPH OCYIIECTBICHUU
00pa30BaTeabHOrO Mpolecca 1Mo AUCIUTIIIUHE.
[TepeueHp MCHOIB3yeMOro MPOrpaMMHOTO obecrieueHus npeacrasieH B Tadnuue 10.

Ta6mmma 10— IepedyeHb mporpaMMHOTO OOECTICUEHUS

Ne n/m HanmenoBanme

1 [Mporpammuas cpena R, cBobomHo pactpoctpansiemas mo mnen3nn GNU GPL
(http/Awww. r-project.org/)

2 ['eonnpopmarmonHoe nporpaMmmuoe obecrieuenue Golden Software Surfer 16
(oOpazoBaTesbHAS JTUIICH3HUS)

3 I'eonngopmannonnoe nporpammuoe odecrnieuenue QGIS, ceobonHO
pactpoctpansemoe o ymien3nu GNU GPL

4 ['eonnpopmanmonnoe nporpaMmmuoe obecrieuenue QField, cBoboxno
pacmpoctpansemoe 1o ymreH3nun GNU GPL

8.2. IlepeueHp UH(POPMAITMOHHO- CITPABOYHBIX CUCTEM,HCTIOJIb3yEeMBIX npu
OCYIICCTBJIICHHMH 00pa30BaTEIBHOIO MpoIlecca MO JUCIUILINHE

[lepeuenp wWCHONB3YyeMBIX HHGOPMAIMOHHO-CIIPABOYHBIX CHCTEM TMPEJACTaBICH B
Tabmume 11.

Tabauna 11— Ilepeyenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

No i/t HaumenoBauue

1 DNEeKTPOHHBIH (POHT MPABOBBIX U HOPMATUBHO-TEXHUYECKHX TOKyMEHTOB
(https//docs.cntd.ru)

9. MarepuanbHO-TeXHHUYECKas 0a3a



https://monashdatafluency.github.io/r-rep-res/
https://www.researchgate.net/publication/348543052_A_Beginner's_Guide_to_Conducting_Reproducible_Research
https://www.researchgate.net/publication/348543052_A_Beginner's_Guide_to_Conducting_Reproducible_Research
https://www.researchgate.net/publication/348543052_A_Beginner's_Guide_to_Conducting_Reproducible_Research
https://base.garant.ru/70159078/
https://protect.gost.ru/document.aspx?control=7&id=205425
https://protect.gost.ru/document.aspx?control=7&id=205425

CoctaB  MarepuaibHO-TEXHUYECKOM  0aszbl, HEOOXOMUMOW JJIsi  OCYIICCTBICHUS
o0pa3oBaTenpHOTO Mpoliecca Mo JUCIUILTMHE, MPEJCTaBlIeH B Tabnuiel 2.

Tabmuma 12 — CoctaB MaTepuaibHO-TEXHUUECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Homep aymutopuu
n/m MaTepuaTbHO-TEXHUYECKOW 0a3bl (pu HEOOXOIUMOCTH )

1 MynbeTumenuiiHas JEKIUOHHAS ayAUTOPUS

CrnenuanusupoBanHas yueOHas 1adoparopust «MOHUTOPUHT U 51-07
KOHTPOJIb PUPOJHO-TEXHUYECKUX CUCTEM», OCHAILEHHAs
BBIYMCIUTEIBHBIMU MAIIMHAMHU C YCTaHOBJICHHBIM
pOrpaMMHBIM 00€cIieYeHuEM U 000pyI0BaHUEM ISt
IPOBEJICHUSI SKCIIEPUMEHTOB U MOJIEBBIX UCCIIEA0BAaHU I
(mo3umMeTpuyeckuMu pubopamu, ycTpoicTBamMu
doTtodukcanu, 00OpyaOBaHUEM ISl BbIpALBAHUS TECT-
00BEKTOB)

10. OueHouHble cpeacTBa U MPOBEICHHS IPOMEKYTOYHOM aTTecTalnn
10.1. CocraB OIIEHOYHBIX CPEICTBIUIA MPOBEACHHUS MPOMEKYTOYHONH aTTecTalluu
oOydaronmxcsi 1Mo AMCHUIIMHE TpUBeIeH B Tabmuie 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEJCTB VIS IPOBEACHUS TPOMEKYTOYHOM aTTeCTalluu

Bun npomexyro4Hoi aTTecTanuu IlepeueHb OLIEHOYHBIX CPEACTB

DK3aMeH CHrcoK BOIIPOCOB K 3K3aMEHY;
TecTsl.

10.2. B xauecTBe KpUTEpPHEB OIEHKA YPOBHS CGHOPMUPOBAHHOCTH (OCBOCHHS)
KOMIETeHIINI 00yJaonmMucs TpUMeHseTcsl S-OamibHas IKaia ONeHKH C(HOPMHUPOBAHHOCTU
KOMIIETEeHIINH, KoTopas mpuBeeHa B Tabnuie 14. B TeueHne cemecTpa MOKET MCIOIB30BATHCS
100-6ampHast  mKajda ~— MOIYJIBHO-PEHTHHIOBOM  CHCTEMBI ~ YHHBEpPCHTETa,  IpaBHIA
UCIIOJIb30BAHMSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIbHBIM HOPMAaTHBHBIM aKTOM
I'YAIL

Tabmuna 14 —Kpurtepuu orieHkr ypoBHS CPOPMUPOBAHHOCTH KOMITETEHITHI

OI1leHKA KOMIIETEHIINN

R A— " XapaxrepycTika CQOpPMUPOBAHHBIX KOMIIETCHIIMIA

— oOyyaronmiics TIyOOKO M BCECTOPOHHE YCBOWJ IPOTPAMMHBIN
MaTepuan;

— YBEPEHHO, JIOTUYHO, MOCIEIOBATEIIEHO ¥ TPAMOTHO €r0 M3/1araer;

— OHI/IpaSICB Ha 3HaHUs OCHOBHOI>'I nu I[OHOJIHHTGJILHOﬁ HI/ITepaTypr,
TCCHO HpI/IBSISI)IBaCT YCBOCHHI)IC Hay‘-IHI:Ie ITOJIOKCHHUA C HpaKI‘I/I‘ICCKOI/I
JESTeTLHOCTHIO HAIIPABJICHHUS;

— yMeno 00OCHOBBIBAET U ApIyMEHTHPYET BbIABUTAEMbIE UM UJIEH;

— IenaeT BBIBOALI U O0OOIIEHUS;

— CBOOOIHO BIIAJICET CUCTEMOM CIEIUATU3UPOBAHHBIX TTOHSITHH.

COTIIMYHO»)
<GaYTCHO»

— 00y4JaroNMiicsi TBEPAO YCBOMI MPOTPAMMHBINA MaTepua, rpaMOTHO H
M0 CYIIECTBY MH3JaraeT €ro, ONHUpascCh Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHIL;

— HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKON JIEATCIHLHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HayYHBIC TOJIOKEHHUS,

— JIeJIaeT BBIBOJIBI M 00OOILEHHS;

— BJIQJICET CUCTEMOM CIEIUATU3HUPOBAHHBIX TOHATHH.

«XOpOLLIO»
<GAYTEHO»




Or1reHKa KOMIIETEHIIN

5-0ayubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

«YTIOBJIETBOPUTETHHOY
<GAYTEHO»

— 00y4JarolMNCcsl YCBOUJ TOJIBKO OCHOBHOM MPOIrPaMMHBIM MaTepual,
MO CYHECTBY M3JIAra€T €ro, OMUpasich Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIONYCKaeT HECYIECTBEHHBIC OMMOKA W HETOYHOCTH;

— WCHBITBIBACT 3aTPYAHEHHUS B MPAKTUYECKOM INPUMEHEHUM 3HAHUM
HaIpPaBJICHUS;

— c1abo apryMEHTUPYET HaydHBIE MOJOKEHUS;

— 3aTpyaHseTcs B GOPMYITHPOBAHUH BHIBOJOB U 000OICHMUIA;

— YaCTUYHO BJIAJIEET CUCTEMOU CIELIMAIN3UPOBAHHBIX TOHSITHH.

(HEYIOBIIETBOPUTEIIBHOY
«He 3a4TCHO»

— oOyJaronmics HE YCBOWJI 3HAUUTEIBHOM YacTH IPOrPaMMHOIO
Marepuana;

— JIONTyCKAaeT  CYIIECTBEHHBIE  OMMOKA W HETOYHOCTH  HpH
pPaccCMOTpPEeHNH MPOOIEeM B KOHKPETHOM HalpaBJICHUH;

— MCIIBITBIBAET TPYIHOCTH B ITPAKTHYECKOM IPUMEHEHNUN 3HAHU;

— HE MOKET apryMEHTHPOBATh HAay4HbIC MTOJ0XKEHHUS;

— He (opMynupyeT BBHIBOJOB U 00OOIIEHUHA.

10.3. TumoBbIe KOHTPOJIBHBIC 33/ TAHUS WJTM WHBIC MaTepUAITHI.
Bomnpocs! (3a1aun) 1 9K3aMeHa MpeacTaBieHbl B Tadnuie 15.

Tabmuma 15 — Borpock! (3amaun) mist SK3aMeHa

Ne i/t

Kon

[lepeuensp BOMpOCOB (3a/1a4) IS SK3aMEeHa
WHKaTopa

1 1.

10.

Pacckaxxute o cosep:kaHUM IOJIEBBIX, JJAOOPATOPHBIX, IK-1.3.1
KaMepaJbHBIX PadOT MPH MCCIETOBAHUU TE€OCUCTEM H
pPHUBEIUTE IPUMEP 3314, PEIIAeMbIX B XOJ€ MX
BBITIOJTHECHUS

PacckaxuTe 0 MoaX0Aax K COCTABICHHIO TTAHOB-
rpa¢ukoB paboT IO MCCIIEIOBAHUIO TEOCHCTEM U
0cOOEHHOCTSX BBIOOPA TIEPUOI0B MIPOBEACHUS PAOOT
O0603HaYbTE OCOOCHHOCTH OpPraHU3aI[UH UCCIICTOBAHUS
T€OCHCTEM B Pa3HBIX MPOCTPAHCTBEHHBIX MacIuTadax.
VYkaxuTe IeHCTBYIOIME B KaKAOM Macirade (akTopsl,
MPENATCTBYIOIME YCIIEIHOMY BBIIIOJIHEHUIO PadoT
Pacckakute 0 ponu u crioco0ax peaan3alny BU3yalbHBIX
Y MHCTPYMEHTAJIbHBIX HAOIIOICHUH TIPU

M CCIIeIOBAHNH/MOHUTOPUHTE FTEOCUCTEM

Pacckakute 0 IeeHrr METOJ0B MOHUTOPHHTA, a TAKKe
METOJIOB MO (PHKAIIMN KOMITOHECHTOB CPE/Ibl Ha JIBE
rpymmsl: in Situ u ex situ. TIpuBeauTe IpUMEpHI,
OYEPTUTE TPAHUIIBI IPUMEHHUMOCTH, YKaXKUTE
JOCTOMHCTBA U HEJIOCTATKH

[epeuncanTe 1 KPaTKO ONMHUIIMTE OCHOBHBIE METO/IBI
T€OJIOTHH

[lepeuncnute M KpaTKO ONMHIIATE OCHOBHBIC METOIBI
T'€03KOJIOTHH

[Mepeuncinte 1 KpaTKO OMUIIMTE OCHOBHBIC METO/IbI
TUIPOIKOJIOTHH

[lepeuncante 1 KpaTKO ONMUIIMTE OCHOBHBIE METO/IBI
T€OKPUOJIOTHH

[IpuBeanTe MpUMEpHI 3a/1a4 UCCIIEI0BAHUS T€OCUCTEM,
JUISl pEHICHUsI KOTOPBIX MCIIOJIB3YIOTCSl 1a0OpaTOPHbBIE




11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

AHAIIMTHUYECKUE METO/IbI
Pacckaxute 00 HCIIOJIB30BAaHUHU a9POKOCMHYECKOTO
30H/IMPOBAHMS B UCCIICAOBAHUSIX T€OCHCTEM

JlaiiTe onpeneneHrne HaATypHOTO KCIIEPUMEHTA U
copMyaHpYyHTE €ro OTIIMYUTENbHbIC YePTHI, CPABHUB C
71a00PATOPHBIM IKCIIEPUMEHTOM

VYkaxxute 0cOOEHHOCTH MPOBEACHUS HATYPHBIX
HKCTIEPUMEHTOB B KOHTPOJIUPYEMBIX YCIOBHUSIX
[lepeuncnute M OMUIIMTE TAIBI SKCIIEPUMEHTA
Pacckaxxute 0 mpuMEHEHUH paHIOMU3AIUU B HATYPHBIX
HKCIIEPUMEHTAX

Pacckaxxute 0 TOM, KaK OCYIIECTBIISIETCS BBIOOD
METOJIOB, MPUOOPOB U METOAUK JIsI
HKCTIEPUMEHTAIBHOTO UCCIIEIOBAHUS

[IpoBenute Kaccudukanumo (Gakropos Mo
YIPAaBIIIEMOCTH U KOHTpoJupyeMocTH. [IpuBeaure
npuMepsI (PAKTOPOB, OTHOCSAIMXCS K KaKIOMY Kaccy,
YKKUTE KITIOYEBBIE 0COOCHHOCTH PaboThI ¢ pakTopaMu
KaKZI0M TPYIIIbI

VYKa)kuTe OCHOBHBIE CTa/IuN 0OpaOOTKU TaHHBIX
HaTypHBIX KCTIEPUMEHTOB.

[IpuBenuTe npuMepbl COBPEMEHHBIX IPUOOPOB /ISt
MIPOBEICHHS K3MEPEHUH B ITOJIEBBIX/TIOTUTOHHBIX
YCIIOBHSIX

[IpuBenuTe npuMepsl IPUMEHEHU S METOI0B Ha OCHOBE
($OTO- ¥ BUACOCHEMKU M TEXHOJIOTUH MAIIMHHOTO 3pEHUS
[IpuBeauTe mpuMepsl KCIOIB30BAHU S allIapaTyphl Ha
OeCIUTOTHBIX TUIaThopMax Ui HCCIeIOBAHUS TEOCHCTEM

CocTaBbTe AITOPUTM OIIEHKH ICTETHUSCKON
MPUBJICKATEILHOCTH JIaH Timadra

CocraBbTe TUTaH KCIIEPUMEHTA, OTHOCSIIMICS K
YVKa3aHHOMY THITY

[IpoBenuTe eMMHUYHBIN OMBIT COTJIACHO TIAHY
IKCTIIEPUMEHTA

BrimonauTe 00paboTKy AJaHHBIX SKCIIEPUMEHTA U
MOATBEPIUTE/ONPOBEPTHUTE TUIIOTE3Y

[IpencraBpTe UMEIONMECs PE3yTBTAThI YKCIIEPUMEHTA B
dopme, ynoOHOMU IS ONMYyOIMKOBAHUS U
pacripoctpaneHus, ¢ momoipio Markdown u npyrux
WHCTPYMECHTOB

CocraBbTe mepedeHb Crioco00B M HHCTPYMEHTOB
BO3JICHCTBUSI HA OOBEKT Ui KOHKPETHOTO HATYPHOTO
SKCTIICPUMEHTA T10 UCCIICIOBAHUTO ()yHKITHOHUPOBAHUS
00BEKTa OKPYXKAOIICH CpeJIbI

OO0ocHyliTe BBIOOp CPEACTB U3MEPEHHS / KOHTPOIIS JUIS
IKCIIEPUMEHTA

CocraBbTe nepeueHb BO3MYIRIOIMX (AKTOPOB,
JNEeUCTBYIOUMI Ha OOBEKT UCCIIETOBAHUS B X0J1€
MIPOBEICHHS SKCIIEPUMEHTA

BeibepuTe METOAUKY SKCIIEPUMEHTOB, TPUTOAHYIO JUIS
HCCIIEZIOBAHUS YKa3aHHOTO 00BEKTa

[IK-1.B.1




1. Onunmte cTpoeHME Ha3BaHHOM Ire€0CUCTEMBI [IK-2.B.1
2. Omnpenenute NPUHAIICKHOCTb TPUPOTHO-
AHTPOMOTEHHOTO JaHAmA(Ta K OJHOMY M3 KIACCOB
3. BbIsiBUTE OIMacHbIE MPOIIECChl B YKa3aHHOM
MpernoiaBareiaeM IpUPOIHO-aHTPOTIOTEHHOM JaHaimadre
4. Omnpenenute BOZMOXXHBIEC MPOOJIEMBI B
(GyHKIMOHUPOBAHUU MTPUPOTHO-AHTPOIMOTCHH Oi
T€OCHCTEMBI IO OMTUCAHUIO €€ CTPYKTYPHI
5. BBIMOTHUTE TOATOTOBKY K BBHITIOJHEHHIO PaIdallHOHHOM
CHEMKHU
6. BeimomHuTe 6a30BYI0 00pabOTKY pe3ylnbTaToB
nzMepennss MAD/] B paMkax npoBeICHUS
paaualiOHHON ChbEMKHU
7. TlpeacraBbre B rpadyeckoM BHJIC JAHHBIC O
MPOCTPAHCTBEHHON N3MEHUYNBOCTH XapaKTEPUCTHK,
OTPaXKAINMX PaAUAIIIOHHYIO OACHOCTh
Bonpocs (3amaun) s 3aveta / muduh. 3auera mpencraBiieHbl B Tabauie 16.
Tabmuna 16 — Bonpocs! (3agaun) uist 3aueta / mudd. 3auera
No i/m [lepeuensb BompocoB (3amay) myist 3auera / qudd. 3auera Koz
WHJIMKaTOpa

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

[lepeyerb TeM I KypCOBOTO TMPOEKTHPOBAHUS/BHIMIONHEHUS KypcOBOH pPabOTHI
Ipe/cTaBIeHBI B TabmmIe 17.
Tabmuma 17 — [lepeueHb TeM 1711 KypCOBOTO MPOSKTHPOBAHUS/BBITIOTHEHUS KypCOBOIM pabOTHI

Ne /i1 [TpuMmepHbIil mepedeHb TeM sl KypcOBOTO MPOEKTHPOBAHUS/BBITIOTHEHHS
} KypCOBO# paboThI
Y4eOHBIM MJIaHOM HE MPETYCMOTPEHO
Bompockl 11t poBeNeHUS TMPOMEXKYTOYHOH aTTecTalldd B BHUJC TECTHPOBAHUS

npeacTaBiaeHbl B Tabmwmie 18.

Tabnuua 18 — IlpumMepHslii nepedeHb BOMPOCOB JIJIsl TECTOB

. Kon
Ne n/nn [IpuMmepHBI TEpedeHb BOIIPOCOB I TECTOB
WHJIMKaTopa
1 1. IlpounTaiiTe TEKCT, BEIOEPUTE IPABUIIBHBIN OTBET U 3AIIUILATE IK-1.3.1

apryMeHThbI, 000CHOBBIBAIOIIME BHIOOP OTBETA. YKAKUTE, IJIA
O0TOOPaKEHHS TEOCHCTEM KaKOTO paHTa MPUMEHSOTCS KPYITHO- U
cpeaHeMacirabHble JaHJa(THRIE KapThl

A) dauu

b) ypouumia u mecTHOCTH

B) nanamadrst

I') nanamagrHbIe 30HBI

2. [IpounTaiiTe TEKCT, BEIOEPUTE TPABUIBLHBIC BAPHAHTHI OTBETA U
3allUIIMTE apryMEHThI, 000CHOBBIBAIOIIME BHIOOP OTBETOB. YKAXKHUTE,
Kakue JIEHCTBUS MO3BOJISIOT 00ECIIeUYnTh BOCIPOU3BOAUMOCTh
HCCIICJOBAaHUM:

A) CoBMecTHOE CIOJIb30BaHUE (JAHHBIX, TPOTOKOJIOB, MaTEPUAJIOB,
MPOTrPaMMHOTO 00eCTIeYeHHS U APYTUX WHCTPYMEHTOB)

b) Yny4menune nporenyp B3anMHOTO OIEHUBAHUS U KPUTEPUEB




0TOOpa 3HAYMMBIX UCCIIEAOBAHUN

B) Ucnonp3oBaHue HKCIVIOPATOPHOIO aHAIN3a KaK
IOATBEPKAAIOILETO

I') Ucrionb30BaHME YHUKAIBHBIX HAy4YHbBIX YCTAHOBOK, HAXOASAIMXCS
IO/ IIPAaBOBOW OXPaHOM.

1. IlpounTaiiTe TEKCT U YCTAHOBUTE MMOCJICIOBATEIBHOCTD. 3AITUIIUTE
COOTBETCTBYIOIIYIO MOCJIEIOBATEILHOCTH OYKB ClIeBa HAMPaBo.
Pacmonoxxute onepamnuy aHanu3a SKCIePUMEHTATBHBIX 3HAUYCHUH B
MOPSIIKE, TTO3BOJISIIOIEM ITPOBEPUTH 3HAYMMOCTh BRIOOPOYHOTO
ko3dpuninerTa xkoppemsiuauu [Tupcona (or Hanbosee paHHEH K
HanboJIee Mo3aHEH ):

A) 3aganue ypoBHS 3HAUUMOCTHU

B) Beruncnenue HabnrogaemMoro 3HadeHus kputepust CThIOJCHTA
B) IIpunstre wim OTKIOHEHHE TUITOTE3bI

I') Ilonck kpUTHYECKOTO 3HAYEHUS JIsl YPOBHS 3HAUUMOCTU U
KOJIMYECTBA CTEIICHEH CBOOO MBI

2. [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. B 1eBOM cTOs011€
MEePEUNCIICHBI TECThI, UCIIOIB3YeMbIE ISl TPOBEPKU THIIOTE3 U
(hopMHpOBaHUSI BBIBOJIOB 10 JAHHBIM U3MEPEHU MTapaMeTPOB
KOMITOHEHTOB reocucteM. [l KaKI0ro KpUTepus BIOEpUTe
COOTBETCTBYIOIIYIO 33Jlaqy M3 CITUCKA, TPUBEICHHOTO B TPAaBOM
cronore.

Kpurepuit Pemaemas 3amava

A | Tect @umepa 1 [IpoBepka runoTe3sl 0
TOM, YTO HaOJIOJCHUS B
JIBYX BBIOOpKax
MPOUCXOIST U3 OTHOTO U
TOTO K€ pacrpeaeneHus

BEPOSITHOCTEN
b | Kpurepuii Manna- 2 [IpoBepka HyneBoun
YutHu TUIIOTE3BI

0 HE3aBHCHUMOCTH
CTOJIOLIOB U CTPOK B
TabJIUIIEe CONPSHKEHHOCTH

B | Tect Akauke 3 [TonnapHoe cpaBHEeHUE
CpPEOHUX 3HAYCHU U
BBIOOPOK

I' | Tect Trroxu 4 CpaBHeHMe

PErpPECCUOHHBIX MOJIEIIEH

3anunmTe BeIOpaHHBIC U(PBI IO COOTBETCTBYIOIIMMHU OYKBaMHU

A b B r

3. IIpounTaiiTe TEKCT U HAIIUILMTE PA3BEPHYThI 0OOCHOBAaHHBIN
OTBET.

Beruncnure, Kakoe 4HMCIIO OIBITOB HEOOXOMMO BBIITOJIHUTD B pAMKax
IIOJIHOTO (PAaKTOPHOI'O KCIEPUMEHTA, €CIIU PACCMAaTPUBAETCS TPU
(akropa, a Kbl (PaKTOp MOKET IPUHUMATh JIBA Pa3HbIX
3HavyeHus. [lonydennoe yncino 3anuumre. OOBSICHUTE, KaK OHO OBLIIO
MOJIy4EHO.

I1K-1.B.1




1. IlpounTaiiTe TEKCT M YCTAHOBUTE MOCJIEA0BATEIbHOCTb. 3AMUIIATE
COOTBETCTBYIOUIYIO IOCIIEAOBATEILHOCTH OYKB CJ€Ba HaIlPaBo.
Pacrionoxute KaTeHapHblE TEOCUCTEMBI B ITOPSIKE PACIIOIOKEHUS OT
HauBBICIIEH TOYKA MOPEHHOTO XOJIMa B HAllpaBJIEHUU HU3UHBI:

A) TpaHCaKKyMyJIsSTUBHbIE

b) samoBuanbHBIC

B) cynepakBayibHbBIC

I') TpancantoBuanbHbIE

2. IlpounTaiite TEKCT, BEIOEPUTE TPABUIIbHBIN OTBET U 3AMUILNTE
apryMeHTbl, 000CHOBBIBatonme B6I0Op oTBeTa. [1o dopmyre
Crepmkeca onpenenuTe ONTUMAIBHOE KOJIMYECTBO HHTEPBAJIOB, HA
KOTOpbIE HEOOX0AUMO pa30UTh JHana3oH U3MEHEHUs UccleayeMoi
XapaKTEPUCTUKH T€OCHCTEMBI NPU MOCTPOEHUH THCTOIPaMMBI, €CIH
IIPY U3MEPEHNSIX XapAKTEPUCTUKH MOTy4eHO 30 3HAUECHUH.
BriGepuTe npaBubHBIN OTBET

A)3

b) 4

B)5

e

3. [Ipounraiite TEKCT, BEIOEPUTE MPABUIBHBIC BADHAHTHI OTBETA U
3alUIIMTE apryMEHTHI, 000CHOBBIBAIOIIME BEIOOP OTBETOB. YKAKHUTE,
Kakie MPU3HAKA U3 UCIOJB3YEMbIX MPU OLEHKE 3)PO3UOHHBIX
MPOIIECCOB B TPUPOAHO-AaHTPONOTEHHBIX JIAH IITIAQTaX, OTHOCATCS K
Ja”AMAGTHO-Te0PU3NYECKUM:

A) 3p03HOHHO-TeOMOP(OIIOTHYESCKAN KOADPUITHEHT

b) ronoBast cymmapHast paguanus

B) noBepXHOCTHBIN pEUHOM CTOK

I') 3amace! u conepkanre ryMyca B TOYBEHHOM

MTOKpOBE

4. [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE. B eBoM ctonoiie
IepeurciIeHbl MaclrabHble YPOBHU (paHTrH) reocucteM. J{is
KaXI0TO YPOBHSI BRIOEPUTE XapaKTepHbIH MPOCTPAHCTBEHHBIN
Macurad U3 CIUCKa, IPUBEAEHHOTIO B IIPaBOM CTOJIOLIE.

MacurraGHblii ypoBEHb [IpoctpancTBeHHbII MacmTad
A | MectHOCTB 1 OT OecsITKOB OO COTEH
KB.KM

b | Jlanmmadgr 2 0,5 xB.KkM — 15 KB.KkM

B | Ypounie 3 10 kB.M — | KB.KM

I' | ®anus 4 5 kB.kM — 50 KB.KM
3anuumTe BHIOpaHHBIC HU(PHI MO COOTBETCTBYIOIMME OyKBaMU

A b B r

5. [IpounTaiiTe TEKCT U HATUIIMTE Pa3BEPHYTHII 000CHOBAHHBIN
otBeT. Hanmunmre, kakue aBa mHQOpMAIIOHHBIX OJI0Ka
AQHAJIM3UPYIOTCS MPU OCYILIECTBICHUHU IKOJOTUYECKOU OIEHKU
COCTOsIHMS JIaH nmadra.

I1IK-2.B.1




IIpumeuanue. Cucmema oyenusanus Mmecmossix 3a0aHULL:

1) 3aoanue xKomOUHUpPOBAHHO2O MUNA € 8LIOOPOM OOHO20 BEPHO2O OMEEMAd U3 Yemblpex
NPEONONCEHHBIX U 0DOCHOBAHUEM 8bIOOPA CUUMAEMCA 8EPHBIM, €CliU NPABUTILHO YKA3AHA
yugpa u npugedeHvl KOHKpEmHble apeyMeHmbl, UCNOTb3yeMble NpUu blOope omeemd.
Ilonnoe cosnadenue ¢ 6epublm omeemom oyenusaemcs 1 6aniom, HeeepHvlll omeem uiu
e2o omcymcmaue — () 6annos.

2) 3adanue KOMOUHUPOBAHHO20 MUNA C BbIOOPOM HECKONIbKUX BAPUAHMOS OMEema u3
NPeONloJNCEHHbIX U PA36EPHYMbIM 000CHOBAHUEM BbIOOPA CUUMAEMC BePHbIM, eCiu
NPABUNILHO YKA3AHbL YUPPLL U NPUBEOEHbl KOHKPEmHble apeyMeHmbl, UCNOAb3YeMble Npu
svibope omeemos. IlorHoe cosnadenue ¢ 8epHbiM omeemom oyenusaemcs 1 6aniom,
ecu oonyweHvl owuoku uiu omseem omcymcemesyem — 0 dbannos.

3) 3aoanue zakpvimozo muna na ycmanosienue cOOmMEEMCcmaus CYumaencss 6ePHbIM, eciu
VCMAHOBIEHbl 8Ce COOMBEMCMBUsL (NO3UYUU U3 OOHO20 CIMOAOYA 8EPHO CONOCMABIEHDbL C
nosuyusmu opyeoeo cmoaboya). Ilonnoe cognadenue c eepuvim omseemom oyenusaemcs 1
bannom, HesepHblll omeem uiu e2o omcymcemeue — () 6annos

4) 3adanue 3akpvimoeo muna HA YCMAHOGIEHUE NOCIEO08AMENIbHOCU CHUMACTCS
BEPHLIM, eCllU NPABUILHO YKA3AHA 8Cs nociedosamenvHocms yudp. Ilonnoe coenadenue
C BEpHLIM omeemom oyenusaemcsi 1 6aniom, eciu OONYujeHvl OWUOKU UTU OMEem
omcymcmeyem — () bannos.
3a0anue omkpvlmo2o muna ¢ pazeepHymuim Omeemom CHumaenmcs 6epHulM, eciiu 0meem
cosnaoaem ¢ SMALOHHLIM NO cooepiicanuio u noanome. IlpasunvHolii omeem 3a 3a0anue
oyenueaemcss 6 3 banna, eciu donywena 0OHa owubOka \ Hemounocmv \ omeem
npasuibhblll, HO He noauwill - 1 6ann, ecau donyweno 6onee 1 owubku \ omeem
Henpasuibiblli \ omeem omcymcemeyem — () 6an108.

[lepeueHb TeM KOHTPOJBHBIX PA0OT MO JUCHMUIUIMHE OOYYaIOUMXCS 3a04HON (HOPMBI
oOyueHus, mpeAcTaBiaeHbl B Tadbmmie 19.

Tabnuna 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

No i/m [lepeuenb KOHTPOIBHBIX PadOT

He npenycmorpeno

10.4. MeTtoauueckue MaTepuabl, ONpeAeISIIoNe  MPOLEAYphl  OLEHUBAHUA
WHJIMKATOPOB, XapaKTepU3YIOIMX JTanbl (QOPMUPOBAHUS KOMIIETCHIIUH, COAEpKATCsi B
JOKAJIbHBIX HOPMAaTUBHBIX akTax [ YAIL permaMeHTUpPYIOIMX TOPSAOK H  MPOLEIYPY
MPOBEJICHUS TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallMU OO0yJaroIIMXCs
I'VAIL

11. Meroau4deckue ykazaHusl JUIsl OOyJaroIMXCsl IO OCBOSHUIO JTUCIIUTLINHBI

11.1. Metoguueckue yka3aHHUs Ui OOY4JarOIMXCA IO OCBOEHHUIO JIEKIIMOHHOIO
MmaTepuana

OcHOBHOE Ha3Ha4YCHHE JICKIIMOHHOIO MaTepuana — JOIMYECKH CTPOMHOE, CHCTEMHOE,
IIyOOKOe U sICHOE M3JIOKeHUe ydyeOHoro marepuana. HazHaueHue COBpEMEHHOM JEKUHMHM B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(POPMALHMIO MO TEME, a B OCBOCHUU
(GyHIaMEHTAJIBHBIX MPOOJIEM AUCUUIUIMHBI, METOJOB HAy4yHOIO IIO3HAHMs, HOBEHIMX
JOCTH)KEHUN HaydHOH Mbiciu. B yyeOHOM mporiecce JeKIus BBIIOIHSAET METOI0JI0THYECKYIO,
OpTraHU3aIMOHHYI0 ¥ WH(OPMAIMOHHYIO (GyHKIHH. JIEKIUs pacKpbIBaeT MOHATHIHBINA ammapaT
KOHKPETHOM o00nacTu 3HaHMs, €€ MpoOieMbl, JaeT LEeNbHOEe IpPEICTaBICHHE O AUCLMIUIMHE,
IIOKa3bIBAECT B3aUMOCBS3b C APYTUMHU AUCLUIIIIMHAMHU.

[lnanupyemble pe3yabTaThl IPU OCBOCHUHU 00YJaIOIMMUCS JIEKIHOHHOIO MaTepyaa;

— TIIOJYYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUN, YPOBEHb
KOTOPBIX OIIPEEIACTCS LIEJIEBOM YCTAHOBKOM K KayKJI0M KOHKPETHOU TEME;




— TIOJy4EHHUE OIbITa TBOPUYECKOI pabOThI COBMECTHO C IPEIOAaBaTeeM;

— pa3BUTHE TNPOPECCHOHATBHO-/ICNOBBIX  KAa4eCcTB, JIOOBM K TMpeAMETy H
CaMOCTOSTEIBHOTO TBOPYECKOTO MBIITICHHUSL.

— TOsBJIEHHE HEOOX0AMMOTO HHTEpeca, HEOOXOAUMOTO /sl CAMOCTOSITETIbHON paboThI;

— TIOJydeHHE 3HAaHUH O COBPEMEHHOM YPOBHE PpAa3BUTHS HAyKH W TEXHUKH U O
IIPOTHO3E UX Pa3BUTHS Ha ONMIKaWIIe TOJIBI;

— HAyYUTHCS METOIUYECKH 00padaThiBaTh MaTepuan (BBLACIATH TJIaBHBIC MBICTH H
NOJIOKEHUs, TPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSTH WX B  Pa3IHYHBIX
dopMynupOBKax);

— TIOJy4EeHHE TOYHOTO MOHMMAaHUS BCEX HEOOXOUMBIX TEPMUHOB U MTOHSTHH.

JIeKUMOHHBIM MaTepuan MOXET CONPOBOXAAThCA JIEMOHCTpanued crailioB U
UCIIOJIb30BAaHUEM Pa3laTOYHOr0 MaTepHraja Npy MPOBEACHUN KOPOTKUX AUCKYCCHH.

CTpyKkTypa mpenocTaByieHus JEKIIMOHHOTO MaTepraa:

1. TlocnenoBaTenbHOCTh PACCMOTPEHHUS MaTepuaja B TEUCHHE CEMecTpa:

— Tema 1.1. BBenenue B re03K0J10THIO;

— Tema 1.2. 'eocuctemsl Kak 3JeMEHT reorpaduueckoil 000JI0YKH 3eMIIU U
OKpYXKAIOIe 4YeJIOBEKA CPEJIb;

— Tema 1.3. MeTox0s10rHsI HCCIIEA0BAHMS TEOCUCTEM

— Tema 2.1. OCHOBBI TEOPHUH IKCIIEPUMEHTA;

— Tema 2.2. OcobeHHOCTH OpraHu3alliy ¥ MPOBEACHHS HATYPHBIX SKCIIEPUMEHTOB B
LEJSIX U3YYeHUSI TEOCUCTEM;

— Tema 2.3. CoBpeMEHHBIE UHCTPYMEHTHI JJ1s1 IPOBEACHHU S IKCIIEPUMEHTOB U
00pabOTKH UX PE3yJbTATOB;

— Tema 2.4. Boripocsl BOCIPOU3BOJUMOCTH UCCIIEJOBAHMUSL.
. CTpykTypa JeKuuu:

PaccmoTpenue ninaHa jgekuuu;

N

YcrHOe  HM3NOKEHHWE Marepuaiga  JIEKIMH, COMPOBOXJAEMOE JEMOHCTpAIlHei
Hp€3€HTaI_[I/IOHHBIX MaTepI/IaJIOB ;

— I[I/ICKYCCI/ISI C y‘-IaCTI/IeM HpeHOI[aBaTCJISI nu CTy,Z[eHTOB I10 KIIKOUCBLBIM BonpocaM 10
TEME JIEKIIUH

— TllogBenmenne  WTOTOB  JIEKIIMM W TPEACTaBICHHUE  PEKOMEHIAIUM ISt
CaMOCTOATEIBLHOTO U3y4YEeHUsl MaTepuara.

11.2. Meroanyeckre YyKazaHUs JUIsI OOYYaIOIMXCS IO BBIMOJTHEHUIO JIA0OPATOPHBIX
pabot

B xonme BeimonmHeHHs 7a0OpaTOpHBIX pabOT oOydaroumiics JODKEH YIIIYOUTh H
3aKpeNUTh 3HAHUS, MPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOM METOAMKON M TEXHUKOM
HKCIIEPUMEHTAa B COOTBETCTBMHM C KBAJM(UKAIIMOHHON XapaKTepUCTUKOW OO0ydaromerocs.
Bemmonaenne 1abopaTtopHbIX pabOT COCTOUT M3 SKCIEPUMEHTAIBHO-TTPAKTUYECKON, PacyeTHO-
aQHAJIMTUYECKON YacTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Beimonnenne naGopaTtopHbIX paboT oOydaronmMcs SBISIETCS HEOThEMJIEMOW YacThIO
U3y4EeHUs JUCLUMIUIMHBI, OIpelensieMOoll y4eOHbIM IUIAHOM, M OTHOCUTCS K CpEACTBaM,
00ecreyrBaloLIMM peIlieHUE CIeIYIOIMX OCHOBHBIX 33a7ja4 00y4arolerocs:

- NpHOOpPETCHHE HAaBBHIKOB HCCJICOBAHMS IPOILIECCOB, SBICHUH U OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM JUCIUIIINHBL;

- 3aKpeIuIeHre, Pa3BUTHE M JETalN3alis TEOPETUUECKA X 3HAHUN, TIOTY4YCHHBIX Ha
JCKIUSX;

- MoJIydeHre HOBOW MH(opMaIuu no nu3y4yaeMou TUCIUIUIMHE;



- npuoOpeTeHHe HAaBBIKOB  CaMOCTOSITENbHOW  paboThl Cc  J1ab0OpaTOpHBIM
obopynoBanueMm, mnpubOpaMd ¥ BBIYUCIUTEILHON TEXHUKOM C YCTAaHOBJICHHBIM HE HEH
MPOTPAMMHBIM 00ECIIEYEHUEM.

3amanue u TpeOOBaHUS K IPOBEICHUIO Ta00OPATOPHBIX PaboT

JlaGoparopHble paboTel MO AucHHILUIMHE «HaTypHbBIE SKCIIEpUMEHTHI M HCCIEIOBaHUE
TeOCHCTEM» BBIMONHAIOTCA TpynnaMu (Opuragamu) CTyIEHTOB B cocTaBe 2-4 yejoBeK. 3agaHue
Ha JabopaTopHy0 pabOTy BBIJACTCS IMpEroJaBaTeleM IMOCiIe TPOBEPKH IEPBUYHOU
TEOPETUYECKOW TOArOTOBKH B (popMe yCcTHOTo ompoca. [lepBudHas TeopeTHdeckasi MoArOTOBKA
K BBITIOJTHEHUIO Pa0OTHI OCYIIECTBIISETCS yTEM O3HAKOMIICHHS C TEOPETHUUYECKUM MHUHHMYMOM
U WHCTPYKIUSMHU TIO JKCIUTyaTallMu IMPUOOPOB, €CIM WX HUCIOJIB30BAHHE IMPETYCMOTPEHO B
KOHKPETHOM jabopatopHoi padoTe (B dopme nomammHero 3amanusi). [loaroroBka 3aBepiaercs B
nabopaTopuu pPacCMOTPEHUEM CTYJAEHTaMH TOJ PYKOBOACTBOM IPEMOJaBaTENs MPAKTHYECKUX
acrekToB padoThl ¢ MPUOOpPaMU U CHEIUAIN3UPOBAHHBIM IPOrpaMMHBIM oOecnieueHuneMm. Jlanee
BBITIOJTHSFOTCS. HEOOXOJTUMBIC TIpeIBapuUTEIbHBIC pacdeThl. Bce maboparopHble pabOTHI
BKITIOYAIOT B ceOs JTam aHanm3a JaHHbIX/MoaenupoBaHus/Berunciennii Ha [1K. TIpouemypbt
JTAHHOTO ATara OCYIIECTBIIIOTCS B JIAOOPATOPHH C MOMOIIBIO MPOTPaMM, YCTAaHOBJIEHHBIX Ha
yueOnsbie [1K. [Ipu Hammuum B mporpaMmMe JadopaToOpHON pabOTHI MOJIEBBIX padOT Takue paboThI
BBITIOJTHSIOTCS Ha YKa3aHHOW TperojaBaTeieM TePPUTOPUH (MJIM B YKA3aHHOM MOMEIICHUH) U
BKJTIOYAIOT BBIMOJTHEHNE U3MEPEHHUH ¢ TTOMOIIBIO TTOPTATUBHBIX TPUOOPOB. KaxkIblil CTYIeHT U3
Opuraapl JOJDKEH TMOJIYYUTh MPAKTUYECKHE HABBIKM IO HCIOJIB30BAaHUIO MPUOOPOB U
MPOTOKOJIMPOBAHUIO JTAaHHBIX M3MepeHuid. [lepBuunHas oOpabOTKa NAaHHBIX SKCIIEPUMEHTOB H
MOJICBBIX M3MEPEHHI OCYIECTBIISICTCS B J1abopaTtopuu, Oosiee rryOokas oOpaboTka W aHAIH3 —
IpU MOATOTOBKE OTYETOB B paMKaxX BHEayIUTOpHOW paboTel cTyaeHToB. [Ipu dopmupoBanuu
OTYeTa PEKOMEHJYeTCsl HCIOIB30BaTh JOMOJHHUTENbHbIE HMCTOYHUKUA. Ha KOHTpOJbHOE
MEpPONPHUATHE B BUJC 3alMTHI OTYETOB OTBOJMUTCS BPEMs B KOHIIE TEKyHero (jrabopaTopHas
pabota Ne6) nim Havasne ciemyromero (taboparopHbie padotsl Nel-5) 3ansaTus.

JlaboparopHbie pabOThI TPOBOIATCS B COOTBETCTBHU C IMPUBEACHHBIM HUKE TITAHOM.

Jlabopatopunast pabGota Nel. MHccnemoBanme ICTETHYECKOW TMPUBJIEKATEIIBHOCTH
nanamadToB

1. IlepuuHas TeopeTHYeCcKasi MOATOTOBKA, TOJIYICHUE 3a/TaHHUSL.

2. PaccmoTpeHme MEeTOZI0B OILEHKU MPUBJIEKATEIbHOCTH JIAHIIIATOB .

3. BeimonHeHue 3agaHus Mo 0TOOpPY TEPPUTOPUN C HAMOOJBIIEH MPUBIEKATEIBHOCTHIO
JaHamA(TOB HAa OCHOBE TE€ONPOCTPAHCTBEHHBIX JTaHHBIX.

- CamocrosTenpHas paboTa CTyJICHTOB.

4. KoHTpOJIbHOE MEPOIIPUSITHE.

JlabopatopHast pabora Ne2. OrieHKa NTPOCTPAHCTBEHHO-BPEMEHHOW HW3MEHYHMBOCTH
pavOaKTUBHOIO 3arpsi3HEHUS] TEPPUTOPUH

1. [lepBuyHasi TeOpETHYECKas MOATOTOBKA, MMOTydeHUE 3aaHHUSL.

2. Paccmorpermne mpuOOpOB I pagualldOHHON pa3BeAKd W JO3HMMETPUUICCKOTO
KOHTpOJIS, TOBTOPEHHWE OCHOBHBIX JO3MMETPUYECKUX BETUYMH, paboTa C HOPMAaTUBHOM
JOKyMEHTAI[Mel, 03HAKOMIIEHHE C PYKOBOJCTBAMH I1O IKCILTyaTalluy M TPEOOBAHUSIMH TEXHUKU
0€3011acCHOCTH.

3. BblmonHeHue paJAuallMOHHOW CHEMKM Ha MECTHOCTM M TepBHYHas o0paboTka
MOJIY4CHHBIX JaHHBIX.

- CamocrosiTenpHas paboTa CTy[ACHTOB.

4. KOHTpOJIbBHOE MEPOITPUATHUE.

Jlaboparopuas pabora Ne3. BeiOop HHCTPYMEHTAIBHOTO 00eCIICUCHUS

1. [lepBuuHas TeopeTHUECKasi MOATOTOBKA, MOTy4EHUE 3aJaHUSI.

2. Paccmorpenume MetomoB  dopManmM3alMud  3aJaud  BhIOOpa W CpaBHEHHUS
TBTEPHATHBHBIX BAPHAHTOB.

3. Pemenue 3agaun BeIOOpAa.




- CamocrosTenpHas paboTa CTyICHTOB.

4. KOHTpOJIbHOE MEPOTIPUSTHE.

JlaGoparopnas padota Ned. CocraBieHHe IJaHOB SKCIEPUMEHTOB U IMOATOTOBKA K MX
MPOBEICHUIO

1. IlepBuyHas TeopeTnyeckasi MOJrOTOBKA, MOTyYEHHE 3aJaHMUsL.

2. PaccMoTpeHHE METONIOB COCTABIIEHUS IIJJAHOB OJKCIEPUMEHTOB U  obOiacteit
MPUMEHUMOCTH OTAEIBHBIX IJIaHOB.

3. 3HaKOMCTBO C OOBEKTOM HcclefoBaHUs. I3ydeHne MeTONOB oOmpeneIeHHs
OpUEHTAIUH (PUTOIIICMECHTOB.

4. TInanmpoBaHHE OHKCIIEPUMEHTOB IO OIEHKE H3MEHEHMI pacIlpeneseHus JUCThEB
pacTeHus 1o yrilaM HakKJIOHA IIPH BOJHOM CTpecce.

- CamocrosTenpHas padoTa CTy[ICHTOB

5. KonTtponsHoe MeponpusiTe.

Jlaboparopuass pabora No5. Harypubiii oskcrepumeHT: OIlleHKa W3MEHEHHUH
pacripesieNieHus TUCTHEB PACTSHHUSI IO YITIaM HAKJIOHA IIPH BOJHOM CTpecce

1. IlepBuyHas TeopeTnyeckasi MOJroTOBKA, MOTyYEHHE 3aJaHMUsL.

2. Obydyenue pabore c mpuOOpamMu M OOOPYIOBAaHHUEM JUIS OLIEHKU paclpeieleHUs
JIMCTBEB I10 yIJIaM HAKJIOHA, SKCIIEPUMEHTAIBHOW YCTAHOBKOM .

3. IlocTaHOBKa SKCIIEPUMEHTOB U 00pabOTKa UX PE3YIbTATOB.

- CamocrosiTenbHas paboTa CTyIEHTOB.

4. KOHTpOJIbBHOE MEPONTPUATHE.

JlaGoparopHast pabota Ne6. OGecriedeHre BOCIIPOU3BOIUMOCTH MCCIEIOBAaHUS HA Tare
aHasM3a JaHHBIX

1. I[lepBuuHas TeopeTHUECKasi MOATOTOBKA, MOTy4eHUE 3aJaHHUSL.

2. V3yyeHne MHCTPYMEHTOB /sl 0OecrieueHus: BOCIIPOU3BOMMOCTH HCCIIeIOBaHUS.

3. OcBoeHue HaBBIKOB paboThl ¢ nHCTpyMeHTamu (R u Markdown).

- CamocrosiTenpHas paboTa CTyIEHTOB.

4. KoHTpOJIbHOE MEPOTIPUSITHE.

Crpykrypa u dopMa oTuera o 1abopaTopHOil pabore

Otuer o nabopaTopHOil paboTe MOKEH COJAEpXKaTh: TUTYABHBIM JIMCT, TEKCT 3aJaHMUS,
OCHOBHYIO 4YacTh, CIUCOK HCTOYHUKOB. Ha TUTYIbHOM nHcTe HOIKHBI OBITH YKa3aHBI:
HAaMEHOBAHHE YYPEXKICHHS, B KOTOPOM BBITIONIHEHA pab0Ta, HAMMEHOBAHHE ITOJPA3ICICHHUS,
Ha3BaHWE [UCUUIUIMHBI, Ha3BaHHE JlabopaTopHOW paboThl, ¢aMuIus W HHULHAIBI
npernoaaBarens, GaMIIisg U WHUITHAIBI CTYICHTa, HOMEpP ero yudeOHOM TPYIIBl U JaTa 3alHThl
pabotel. OcHOBHas 4YacTh [IOJDKHA COJIEP)KAaTh PACUETHO-aHATUTHYECKAE MaTepPHAIIBI,
[OJIy4€HHbIe BU3YyaJIbHbIE MIPECTABICHHS B BUJIE PUCYHKOB U BBIBOJIBI 10 MPOJIEJIAHHOM padoTe.
Cnucok MCTOYHUKOB JTOJDKEH BKIIOUATh CCHIJIKA HA yueOHbBIE, METOAMYECKUE, HAyYHbIC U3aHMUS,
NEPUOANKY UM PECypchl HMH(POPMANMOHHO-TEIEKOMMYHHKAIIMOHHONH cHUCTeMbl HTepHer,
KOTOPBIMU CTYJACHT IOJIb30BAJICS IPH MOATOTOBKE OTYETA.

TpeboBanus k 0OPMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

Ortuer o nabopaTopHO pabOTe MOJDKEH COIEP)KaTh: TUTYAbHBIN JIMCT, OCHOBHYIO YacTh,
CIHUCOK UCTOYHHKOB.

TuTyNBHBIN JHCT OTYETa JOJDKEH COOTBETCTBOBATH MAOIOHY, TPUBEACHHOMY B CEKTOPE
HopmaruBHoM qokymenTtaruu I'YAIT (https:/fs. guap.ru/docs/titul/2021/titul/lab.docXx).

OcHoBHas yacTh OTYeTa JOJDKHA ObITh odopmieHna B coorBerctBuu ¢ IOCT 7.32-2017.
TpeboBanus IIPUBEICHBI B CEeKTope HOPMaTUBHOM JIOKyMEHTal 1 I'VAII
(https://quap.ru/standart/doc).

[lpu dopmMHupoBaHUU CHUCKA UCTOYHHKOB CTYIEHTaM HEOOXOIMMO PYKOBOICTBOBATHCS
tpeboBanusiMm cranmapra ['OCT 7.0.100-2018. Ilpumeps! oopMIICHHUS CIIHCKa HCTOYHUKOB
IPUBEJCHBI B CEKTOpe HOpMaTUBHO#M mokymeHTanuu 'Y AT (https://guap. ru/standart/doc).

Mertoanyeckue yka3aHUs MO MPOXOXKIECHUIO JTa0OpaTOPHBIX PadOT B BUJIE JIEKTPOHHBIX
JOKYMEHTOB C Ha3zBaHHWEeM «MeToIuYecKre yKa3aHUsl K BBITIOJHEHHIO J1a00paTOpHBIX paboT 1Mo



https://fs.guap.ru/docs/titul/2021/titul/lab.docx
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https://guap.ru/standart/doc

Kypcy “HaTypHble 3KCIIEpMMEHTHI U HCCleIoBaHue reocuctem’™ B opmate .pdf pasmemniensr Ha
[IK nokaneHO#l cetn kadempbr NoS «/IHHOBaTMKAa M WHTETPUPOBAHHBIE CHCTEMBI KAa4eCTBAY.
Tarke B oubmnoteke I'YAIl nuMmeroTcs medaTHble SK3eMIUISPhl y4eOHO0-MEeTOAMYECKOTO TTOCOOHS:
Matenenok M. B. HarypHble SKCIIepUMEHTBHI B TPHUPOIHO-TEXHUUYECKUX CHCTEMaxX: y4deOHO-
metogudyeckoe mocoome / W. B. Marenenok ; C.-lIlerep0. roc. YH-T a’pOKOCM.
npubdopocrpoenus. - Cankr-IlerepOypr : U3n-so I'VAIL 2023. - 70 c.: puc. - bubnauorp.: c. 66 -
68 (30 Ha3B.). - b. 1. - Tekct : HEMOCPEICTBEHHBIN

11.3. MeTtoauueckue yka3aHUs ISl OOYJarOIMXCS 1O MPOXOKACHUIO CaMOCTOSATEILHON
paboThI

B Xozne BBIOMHEHUS CaMOCTOSITENBbHON pabOThl, OOydJarolmiics BBIIOIHSACT paboTy Mo
3aaHUI0 W TP METOIMYECKOM PYKOBOJICTBE IpEIojaBarelis, Ho 0e3 ero HermocpeacTBEHHOTO
y4acTHSI.

B mporecce BBIMONTHEHHUS] CaMOCTOATENBHONW paboThl, y oOydaromierocsi (hopMHUpyeTcs
1enecoodpasHoe IIaHUPOBaHUE PabOYero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHMHU M CHCTEMaTHU3allMM NpUOOpeTaeMbIX 3HaHMM, oOecreunBaeT BBICOKHIM
YPOBEHb YCIIEBAEMOCTHM B TepuoJ OOy4eHHs, IOMOTaeT IOJyYUTh HAaBBIKM MOBBIILICHUS
poeCCHOHATFHOTO YPOBHSIL.

MeronuyeckuMi ~ MaTepuallaMM, — HalpaBSAIOIMMU  CaMOCTOSTENbHYIO  palboTy
00y4aronmxcsi, SBISIOTCS:

- yueOHO-METOIMYECKU I MaTepHall 10 AUCLHUIIIINHE.

11.4. Metoguueckue yka3aHHs Ui OOYYaAIOIMXCS IO MPOXOXKACHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkynmii KOHTpOJIb YCIEBAEMOCTH IPELYCMAaTPUBAET KOHTPOJIb KauyeCcTBAa 3HAHUM
00yJaronmxcs, OCYIIECTBISEMOrO B TEUEHHE CEMECTpa C IIeNIbI0 OLEHWBAHUS XOJla OCBOEHMUS
JUCLMIUINHBIL.

Tekynmii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBIISIETCS IIyTEM TEOPETUYECKOTO OIpoca, Ha
KOTOPBIM OTBOJUTCS BpeMsi Ha OJHOM W3 3aHSTUM B ceperHe y4eOHOro ceMmecTpa, a TakkKe
IOCPEJICTBOM OLIEHKH pE3yJIbTaTOB OCBOEHHUS MPOrpaMMbl JaOOpPaTOPHOTO MPAKTHKYMA.
Y IOBIETBOPUTENIBHBIM PE3YIBTAT IPOXOKIACHUS KOHTPOJISI CYUTAETCS IIPU IIOJIyYEHUU HE MEHEE
60% OT MakCMMaJbHOTO KOJMYecTBa OayioB, KOTOpbIe MOXKET HabpaTh oOywaronmiics 3a
OTYETHBII nepuoA (MOoJIOBUHY ceMecTpa). Pe3ynbTaThl TEKyLIEro KOHTPOJIS 03B OJISIOT BBISBUTH
OTCTaBaHME OT IJIaHA IOJArOTOBKU, HO HAIIPSAMYIO HE BIIMSIOT HA Pe3yJabTaThl IPOMEKYTOYHOMN
aTTeCcTanuu.

B teuenue cemectpa oOydaronmecs:

- 3QIMINAIOT OTYETHI 1O JabopaTopHbIM padoTam (6 1r);

- BBITIOJIHSIFOT TECTUPOBAHME IO MaTepraiaM JIeKiuil B cpene LMS.

JInst  Tekylmero KOHTPOIA YCIEBAEMOCTH HCHONB3YIOTCS BOIPOC, TPUBEACHHBIE B
tabmure 15, u TecTsl, mpuBeIeHHBIC B Tabmuie 18.

11.5. Meroanyeckue yka3aHus A1 OOyJarONMXCS O MPOXOXKIECHUIO MPOMEKYTOUHOM
aTTecTaluH.

IIpomexyrouHass  arrecranus oOyJarolxcs  HpeaycMaTpuBaeT  OLEHHUBAHUE
IPOMEKYTOYHBIX U OKOHYATEIBHBIX PE3YJITATOB OOYYCHHUS 110 TUCHUILIMHE B (hOpME dK3aMEHA.
HCHBIO JK3aM€Ha  SIBJIACTCA OLICHUBAHUC YPOBHA U IMpOYHOCTH 3HaHI/II71, HaBBbIKOB
CaMOCTOSITEIbHON pabOThl, CIIOCOOHOCTH K aHAJIM3y U CUHTE3Y, YMEHUS] MIPUMEHSTh 3HAaHUS Ha
MIPAKTUKE, PA3BUTHS TBOPUYECCKOTO MBIIUICHHSL.

- 9K3aMeH — (opMa OIEHKU 3HAHUH, MOTYUYEHHBIX OOYJaIOUMMCS B MPOIECCEe U3YICHUS
BCcen JUCIHUIIIINHBI UJIKX €€ 4aCTHU, HAaBBIKOB CaMOCTOSTEILHOMI pa6OTBI, CIIOCOOHOCTH MNpUMCHATH



UX JUI1 PpElICHHs IPAaKTUYECKUX 3a4ad. OK3aMEH, KaK IpPAaBUJIO, INPOBOJUTCA B MEPHUOJ
9K3aMEHAILMOHHON CECCUU U 3aBEPIIACTCS aTTECTALIMOHHOW OLIEHKOM «OTIMYHOY, (XOPOLIO»,
«YZIOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHOM.

B Teuenue cemectpa ais IOMycKa K 3K3aMEHY CTYACHTY HEOOXOAMMO C/IaTh HE MeEHee
70% 3amaHuil (JabopaTopHbIX paboT). B ciydae HEBBIMOIHEHUH BBIIIEH3I0XKEHHOTO, CTY/IEHT,
IpH YCIICUHOM MPOXOKACHUH TPOMEXKYTOYHOH aTTecTanud B (opMe IK3aMeHa, HE MOXKET
MOJIYYUTh aTTECTALIMOHHYIO OLICHKY BbIIIE "yIOBIETBOPUTENHHO' "

[ToaroToBka OO0y4aroIMXCs K SK3aMEHY MPEANOoiaraeT aKTUBHYIO CaMOCTOSTEIBbHYIO
paboTy B TEYEHHE CEMECTpa, CHCTEMATHU3alMI0 W 3aKpenjeHue 3HaHUW B IEPUOJ
JK3aMeHaIlMOHHON ceccuu. OOumMi 00beM YacoB, OMPEACISIONMI TPYIOEMKOCTh JK3aMEHa,
CKJIQ/IBIBACTCSA M3 YacOB, HEOOXOJMMBIX Ha CaMOCTOATEIbHYIO paboTy MO aHajIu3y mMarepuaa,
CUCTeMaTHU3alliyi 3HAaHWUM, IMOATOTOBKE OTBETOB Ha BOIPOCHl 3K3AMEHAIIMOHHBIX OHUJIETOB.
JlaHHBIE 4Yachl pacHpeneOTCS MEXAYy TPEeMs-YeThIpbMs JHSMU WHTEHCUBHOM IOATOTOBKH,
IPEeALIECTBYIOUMMHU 3K3aMEHY, U OJTHUM JTHEM NPOBEJICHUS DK3aMEHa.

Jlnst ycremHoro mnpoOXOKISHUs SK3aMeHa C TIOJYYeHHEM IOJIOKUTENIbHON OLEeHKU
CTYIEHT JOJDKEH IUIAHOMEPHO OCBauMBaTh MAaTepUajl, pacCMATPUBAEMBbI Ha IPAKTHYECKUX
3aHSTUSX, U BBINOJIHATH 3aJaHUs B paMKax JaOOpaTOpPHOIo MpPaKTUKyMa M CAMOCTOSTENIbHOMN
paboTel. B Hauanme Kypca CTyAeHT Ha OCHOBE pEKOMEHJAIMi MpernojaBareis oTOupaer
UCTOYHHMKHM, KOTOpble B HaumOOJIbIIEH CTENEeHH OCBEUAIOT BOMPOCHI, H3y4€HHE KOTOPBIX
MPEIyCMOTPEHO Y4eOHOH mporpaMMoii. PexkoMeHIyeTcss MCIOonb30BaTh MPU IMOATOTOBKE HE
MeHee BYX YUeOHHKOB WJM y4€OHBIX MOCOOMM, HallMCAHHBIX Pa3HBIMU IpymIiamMu aBTopoB. [Ipu
IIOATOTOBKE K DK3aMEHY B TEUEHUE CEMECTPA CTYAEHT IOBTOPSET MaTepUall, U3ydEHHBIN B X0
CaMOCTOSITEIbHON pabOThl M YCBOGHHBIH Ha MPaKTUYECKUX 3aHATHSAX. KirodeBble BOIMPOCHI,
BO3HUKIIME MPU MU3yYCHUH MaTepualia U MOATOTOBKE K 3K3aMEHY, BBIHOCATCS Ha OOCYKJCHHE B
yacel KOHCYynbTanuil. KoHcnekTsl yueOHOro Matepuana, moJroTOBJICHHbIE B TECUEHUE CEMECTPa B
XOJIe CaMOCTOSITENbHONU pabOThl, UCHOJB3YIOTCS I CUCTEMAaTU3alUU U 3aKpEeIJICHUs! 3HaHU.
OO0s3aTeNnbHBIM 3TAOM MOJATOTOBKU K 2K3aMEHY SIBJISIETCS CAaMOKOHTPOJIb 3HAHUH, MOTYYEHHbBIX
B XO/I€ U3Yy4ECHUS U CLUIUINHBI.

Cucrema OLEHOK IIPU MPOBEAECHUH TEKYIIETO KOHTPOJISI U MPOMEXKYTOYHOW aTTeCTalluu
OCYIIIECTBJISIETCS. B COOTBETCTBUM C PYKOBOJSAIMM JO0KyMeHTOM opranuzauuu PJIO T'YAIL
CMK 3.76 «{lonoxeHue o TEKyIleM KOHTPOJIE YCIEBAEMOCTH U MPOMEXKYTOUHOMN aTTECTALlMU
CTYIEHTOB U AacIUpaHTOB, OOy4JaromMXcsi IO 00pa30BaTelIbHBIM IpOrpaMMaM BBICILETO
obpazoBanus B I'YAID» https://docs.quap.ru/quap/2020/sto _smk-3-76.pdf.
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