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1. Ilegb n muIaHUpPyeMble Pe3yJIbTATHI OCBOCHHS TUCHMILIUHBI (MO1YJIs1)

Lenbr0 OCBOEHUS TUCIMIUIMHBI ABIISICTCS (POPMUPOBAHUE CIEAYIOMINX KOMIIETSHIINA:

OIIK-1. CnocoGeH HpUMEHSTH ECTECTBEHHOHAyYHbIE M OOLICHMH)KCHEpPHbIC 3HAHUS,
METO/Ibl MATEMAaTHYECKOT0 aHaJIH3a U MOJACIMPOBAHUS, TEOPETUUECKOTO M 3KCIIEPUMEHTAIEHOTO
HCCIIEIOBAaHUS B MPO(HECCUOHAIBHON JeATeIbHOCTH

Pe3ynpTaTaMu OCBOCHHUS TUCIMILIMHBI SABISIOTCS CIEAYIOIINE HHIUKATOPBI TOCTUKECHUS
KOMIICTCHLIUH:

NOIIK 1.1. Obnamaer HEOOXOJUMBIMU €CTECTBEHHOHAYYHBIMH M OOIIEHH)KEHEPHBIMU
3HAHUSMU JUIS UCCIIEAOBAHUS NH(DOPMAITMOHHBIX CUCTEM M UX KOMIOHEHT

NOIIK 1.2. Hcnome3yer (yHIaMeHTalbHbIE 3HAHUSA, IMOJyYeHHbIE B 00JacTu
MaTeMaTU4YeCKUX, €CTECTBEHHBIX U  OOLIEHMH)KEHEPHBIX HAyK B  MpodeccHoHaNbHOM
JEATeIbHOCTH

NOIIK 1.3. IIpumensier pyHaaMeHTalIbHBIE 3HAHUS, TTOJIy4YeHHbIE B 00JaCTH
MaTeMaTHYECKUX, ECTECTBEHHBIX U OOIIENHKEHEPHBIX HAYK U1 MOJICITMPOBAHUS U aHAIIN3A
3agau

2. OneHoYHbIe MaTepHAJIbl TEKYIEr0o KOHTPOJIsI M KPUTEPUH OLICHUBAHUSA

Texymuii KOHTPOJIb IO AUCHUIUIMHE OCYLIECTBISETCSA B TECUEHUE CEMECTPA M BKIIIOYACT B
ce0s BXOJHOW KOHTPOJb IMPENOAABATENEM CTENEHH IMOATOTOBICHHOCTH Ka)XJIOTO CTYIECHTa K
BBITIOJTHEHUIO JIAOOPATOPHBIX padoT, TOMYCK K MPOBEACHUIO KCIIEPUMEHTA U TIPOBEPKY OTUETOB
o ytaboparopHbeiM padotam IIpu sToM npoBepsiercs chopmupoBaHHOCTb KoMreTeHnuu OITK-1
B cooTBeTCTBUHU ¢ UHIMKatopamu goctuxkenust MOIIK-1.1, UOIIK-1.2, MOIIK-1.3.
Opranuzanus J1a0OpaTopHbIX padOT BKIIOYAET CAMOCTOATENBHYIO BHEAYTUTOPHYIO
MOJTOTOBKY CTYAEHTa K BBIINOJHEHUIO KaXAOH OTAeNbHOW JabopaTopHOl paboThl B
COOTBETCTBMM C €€ MpOrpaMMOi B paMKaxX 4YacoB, BBIJCJICHHBIX HA CaMOCTOSTEIbHYIO
popaboTKy MaTepuana B mporpaMme JUCUUIUIMHEL. [ HOArOTOBKM K J1a00paTOpHBIM paboTam
CTYZIEHTBI MOT'YT HCIIOJIb30BAaTh METOIMUECKUE Pa3pabOTKH mpernoiaBaTeneil kadeapsl oomei u
IKCMEPUMEHTATBHOU (U3UKH, pa3MelieHHble B cucteMe LMS Moodle nnm npencTaBieHHBIE B
nedaTtHo (opme B maboparopuu. Meroandeckue pa3pabOTKU COJEpKAT TEOPETHUECKHE
MaTepHalibl 0 TeMe paboThl, METOIUKY MPOBEACHUS SKCIIEPUMEHTA U 00pabOTKH Pe3ylbTaToB,
BOIPOCHI JUIsI CaMOKOHTpOJISA, TepeueHb Y4YeOHOW JMTepaTypbl M pecypcoB ceTH WHTepHeT.
Kpurepuii onienkn 3ppeKTHBHOCTH CaMOCTOSATENFHONW pabOThl CTYIEHTOB (POPMHUPYETCS B XO/1€
TEKYIET0 KOHTPOJIS MPOLIecCca BHIMOJIHEHUS 3aJaHUi M OCYILECTBIISICTCSI HA OCHOBE Pa3IMYHBIX
croco0OB B3aMMOJCHUCTBHS CTYJCHTA C MPETNOaBaTEIIEM.

Ilpumep. Konmponvnuie eonpocwt 01a padomot «/Juppaxkuyus ceemay:
1. Maiite onpenenenne AudpaKkuy BOJIH.

2. Chopmynupyiite: a) npuHuun [ 'toiirenca; 6) npunuun [roiirenca—®penerns.

3. Ucnonb3ys cnupans PpeHens MOKaXHUTE, YTO NMpHU AUGPAKIMM OT KPYIJIOro 3KpaHa WU
cepuueckoil yacTuibl B LEHTpe AU(PAKIMOHHON KapTHUHBI BCErjga HaOMIOIAETCsl CBETIOE
TISITHO.

4. Tlouemy Kpast IpensATCTBUIA pu HaOmoNeHNH Judpakiuu OpeHens T0HKHbBI ObITh OCTPHIMU?

. Haiite onpenenenue qudpaxun Opaynrodepa.

6. 3anuIIMTe YCIOBUS MAaKCUMyMOB W MHHHUMYMOB TIpU MPOXOXKJIECHHH CBETa Yepes
I(PaKIIMOHHYIO PELIETKY.

7. IlomyduTe BBIpaXEHHE IJIsl TUCIEPCUM M pa3peliaromeil crocoOHOCTH Au(paKIHOHHON

peIIeTKH.

Bonpocwl 0na oonycka K evtnoinenuio 1adopamopHsix paoom
Lenb paGoTHI.
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Kakoe siBnenue nzyuaercs B pabore?

Kakue 3akoHbI H3y4arorcs B pabore?

Kakue ¢puznveckue BeIUYHHBI ONPEAETAIOTCS B padote?
BriBon paboueii hopmybl.

Haznauenus npubopoB ¥ MPUHAIICKHOCTEH.

Onucanue 3KCIepUMEHTATbHON YCTAaHOBKH.

[TopsinoK BBIMONHEHUS pabOTHI.

Merouka poBEICHUS U3MEPEHHUIA.

Texymuii KOHTpOJIb 3aKaHUYMBACTCS NpHU cAaye/3ammre paboT B BHUIE O(POPMIICHHBIX

OTYCTOB.

Tpeobosanusn K codeprcanuto omuema no 1a60pamopHol pabome

OTuer JOIKEH CONEPIKATh:
HaszBanue nabopatopHoit paboTHI.
Lenu u 3a1aun paboThl (CHOPMYIUPOBAHBI B METOANYECKUX YKA3aHUSX).
[TpuGops! ¥ MPUHAICKHOCTH (TIPUBEACHBI B METOANYECKUX YKA3aHUSX).
Cxema 3KCIIepuMEHTAIBHON YCTAaHOBKH.
Pabouas ¢opmyna(el) (popMynasl, MO KOTOPBIM HPOBOJATCA pPACUYEThl BEIMYHH,
OmpeneNsieMblX B YIPaKHEHHUSIX J1a0opaTOpHOMl paboThl, dYepe3 HKCHEPUMEHTAIBHO
U3MEpPEHHBIE BETUYHHBI).
Wnes merona (B HECKOJBKUX IMPEIUIOKECHUAX PACKPBIBACTCS CYTh (PU3MUYECKHX SBICHUH U
IIPOLIECCOB, JISKAIUX B OCHOBE ITPOBOJUMOI0 SKCIIEPUMEHTA).
Tabnuua(sl), B KOTOPHIE 3aHOCITCS SKCIIEPUMEHTAIbHBIE U PacUeTHBIC JaHHbIC.
PacueTs! (IpUBOISATCS OCHOBHBIEC PACUEThI 3HAYCHUH OIPEEIieMbIX B paboTe BEIMYMH U X
norpeurHocteit). Eciu B pabore ompenensercss HekoTopas (usnyeckas MOCTOSHHAS, TO
HEOOXO/JMMO  yKa3aTb  3HAUYEHHUE, OINpPENEJIEHHOE  AKCIEPUMEHTAIBHO  (BKIIOYAst
MOTPENIHOCTh), ¥ CPAaBHUTH €ro ¢ TaOIW4YHOW BenmuuHOW. Ecim mccnemyercs: kakas-in0o
3aBHCHUMOCTD, TO YKa3bIBA€TCSl XapaKTEp ATOW 3aBUCUMOCTH, BBISBJIECHHBIH B 3KCIIEPUMEHTE
(MuHeMHas, SKCMOHEHUMANbHAs M T.A.), U TMPOBOJAUTCS CPaBHEHHE C TEOPETUUYECKOMU
3aBHUCUMOCTBIO.
BbIBO/IBI, B KOTOPBIX KPAaTKO M3J1araloTcs OCHOBHBIE PE3YJIbTAThl SKCIIEPUMEHTA UCXOS U3
€ro LeieH, IPOBOAUTCS UX aHAIIU3.

Tpeobosanun no oghopmnenuro omuema no 1a60pamopHoll padome
Otuér nomkeH OBITH BBIIOJHEH AaKKypaTHO, Ha OTAEIbHBIX JIUCTaX MM B TETPAJH.
JlomyckaeTcst oQoOpMIIeHHE OT4YeTa, IOATOTOBIECHHOTO C MOMOIIBIO MPOTPAMMHOIO
oOecrieueHus, WM MPEICTaBICHUE OTUeTa B BUe (aiina.
IIpu ocdopmienun TaOIUIl JOJDKHBI OBITH yKa3aHbl OOO3HAYCHMS BEIUYMH U EAUHUIIBI
U3MEPEHUSI.
[Tpu mocTpoenuu rpaduka y KaxJ10i 0CH JOJDKHBI ObITh MOANKUCAHBI 0003HAUCHHS BEIMUNH
U eIMHUIBI WM3MEPEHHUs; MaciiTad J0JDKeH OBITh BHIOpAaH palMOHANbHO; Ha Tpaduke
JOJDKHBL OBITh YETKO BHJIHBI AKCIIEPUMEHTANbHBIE TOUYKU; HE JIOIYCKAETCS COCIMHEHUE
TOYEK  JIOMAaHOW  KpUBOH, TMpH  HEOOXOIMMOCTH Ha  Tpapuke  MPOBOJIUTCA
aNMpOKCUMUPYIOIIAs JTUHHUS.
OxoHUaTEeNbHBIA pe3yabTaT JOJDKEH OBITh 3alucaH B COOTBETCTBUH C HPUHATHIMHU
npaBUiIaMH; o0s3aTeNbHA OIIEHKAa MOTPEUTHOCTH MOJYYEHHOTO pe3ysibTaTa U COOI0ACHUE
NpaBUJ OKPYIJICHHS 3HAYCHWH OINpeleNiieMbIX B OKCIHEPUMEHTE BEIMYMH U HX
IO PEIIHOCTEN.

Kpumepuu ouenueanus pe3ynromamoe codece0osanus no 3aujume omuyema no
6bINOIHEHHOU 1a0opamopHoil padome:

3



K 3amure mabopaTtopHoit pabOTHI CTYACHT JOJIKEH:

— TMPEeNoCTaBUTh MOJHOCTHIO O(OPMIICHHBIH OT4YeT MO JabopaTopHOl paboTe ¢
3aI0JIHEHHBIMH TaOJIUIIaMH, TpapuKaMy, pacueTaMU U 3aKITI0UCHUEM;

— 3HaThb HEOOXOJUMBIN TEOPETUUECKUI MaTepua;

— yYMeTb KpaTKO paccKasaTh O COJIEPKAHUU MPOBEAEHHOTO UM 3KCIIEPUMEHTa U 000CHOBATH
BBIBO/IBI, C/ICJIaHHBIC B 3aKITIOUCHHH;

— BIIQJAETh CPEICTBAMHM TMOJy4YeHUSs M OOpaboTKM HH(POPMAIUK: yMETh 3alKChIBATh
pe3yibTaThl U3MEPEHUH, CTPOUTH TpadUKU C Y4ETOM MOTPEUIHOCTEH, MPOU3BOIUTH
BBIUMCIICHUS] TOTPEUIHOCTEH MPSAMBIX W KOCBEHHBIX HM3MEPEHHWH,  aHATU3UPOBAThH
MOJIyYEHHBIE PE3YyIbTAThI U JA€TaTh BBIBOIBI;

— BCE OMBITHl JOJDKHBI OBITh IMPOBEACHBI B YCIOBUSX M PEXUMaX, 00ECIEUHBAIOLINX
MOJIydeHHUE PE3YyJIbTaTOB U BBIBOJOB C HAaWOOJBLICH TOYHOCTBIO C YYETOM TEXHHUKH
0€30MaCHOCTH.

B coorBercTBMM € 3TUM INpHU MPOBEACHUM 3AKIIOUYUTEIBHOTO KOHTPOJSA MOTYT
UCTIOJIb30BAThCA KOHTPOJIbHBIE BOMPOCHI KaK K BBIMOJHAEMBIM padoTaM J1abopaTopHOTrO
[IPAKTUKYMa, TaK U K COOTBETCTBYIOIIUM pa3zeiiaM OCHOBHOM JUCLUIUIMHBIL.

ITo pe3ynbpraram 3aIIMUTHI BBHITIOJHEHHOW 1a00paTOPHOI pabOTHI BHICTABISETCS OTMETKA
«BBITIOJTHEHO» B JKypHaJle ydeTa BBINOJHEHUS J1a00paTOpHBIX paboT. OIeHKa «BBIIOIHEHO
O3HAyaeT BBIMIOJHEHHWE CTYJCHTOM BcCeX TpeOoBaHMU MO (opMaM M CpOKaM KOHTPOJS, IO
KPUTEPHIM OLICHKH TEKYIIeH paboThl CTyeHTa

3. OneHo4Hble MaTepHaabl HTOTOBOI0 KOHTPOJS (MPOMEXKYTOYHON AaTTeCTALMHU) H
KPHUTEPUH OLleHUBAHUS

[TpomexyrouHas arrectaus (3a4eT) mo AucuUIuMHe «OO0mui GU3NIeCKUil MPaKTUKYM.
OnTHkay MpoBOIUTCS M0 3aBEPIICHUIO ITEPHOJIa €€ OCBOEHMUS (4 cemecTp).

Crynentsl BeayT mnopTtdonuo (KOJUICKIHIO pPadoT), YTO SBISETCS OCHOBOW st
MPOBEACHUS MPOMEKYTOYHOM aTTeCTaluy Mo aucuuiuinHe «OOmmii Gu3ndeckuil MpakTHKYM.
OnTukay. OLeHka 3a OCBOEHHME [UCLUIUIMHBI BBICTABISAETCS MO peE3yiabTaTaM OLIEHUBAHUS
nopT¢oaro paboT CTyeHTa, KOTOPOE BKIIIOYAET:

1) Brimonnenue o6s3arenbHOro  Habopa J1abOpaTOpHBIX pabOT B COOTBETCTBHH  C
NPEIbABIEMBIMU TPEOOBAHHSIMHU.
2) YcnenrHyro 3aiuTy OTYETOB TI0 J1a00paTOpHBIM paboTaMm.

OrneHka 3a AMCUUIUIMHY BBICTaBIsieTcs B (opmare "3aureHo'/"He 3auteno". OleHka
"3a4TeHO" 03HAYAET YCHEITHOE OCBOCHUE TUCLUTLIUHBI.

4. OueHoYHBbIE MaTepHaJIbl st NpoBepPKH 0CTATOYHBIX 3HAHMH
(chopMHUPOBAHHOCTH KOMIIETEHLIMIA)

Jucummumna «OOmwmii ¢pusznyeckuii mpaktukym. OnTtuka» B ydeOHoM tutane OITOIT
«DyHnaMeHTanbHas (U3MKa» TMpHUBsA3aHAa K JUcHMIUIMHE «ONTHKa», BXOIAIIEH B MOIYIb
«O6mas ¢puznka». OLEeHOYHbIE MaTePHAIIbl Ul IPOBEPKU OCTATOUHBIX 3HAHUHM IO AUCIUIUIMHE
«O0muit  ¢usmdeckuit npakTUkyM. ONTHKa» BXOIAT B Ha0Op 3aJaHUMl Ui TPOBEPKH
OCTaTOYHBIX 3HaHUH, CHOPMHUPOBAHHBIX JUISI TUCHUIUTMHBI «ONITHKA.

Nudopmanus o paspadborunkax

HsaBpo Bepa ®enopoBHa, kaHauaaT (pU3MKO-MaTEeMaTHYECKUX HAyK, JAOLEHT Kadempbl
oOmeit 1 skcriepuMeHTanbHOi Gu3uku @O HU TT'Y.
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