MuHHCTEPCTBO HAYKH U BBICLIETO oOpa3zoBaHUs Poccuiickoit denepanuu
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKNN
TOMCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TI'Y)

dusnueckuil GpakynpTeT

YTBEPX/IEHO:
JlexaH ¢puznyeckoro ¢paxkyiabTeTa
C.H. ®unumonoB

OHCHO‘IHBIC MaTepurajibl IO JUCHUIIIIMHE

OO0mmii pusnyecknii NPAKTUKYM. DJIEKTPHYECTBO U MATHETH3M
I10 HAITPaBJICHUIO MMOATOTOBKHU

09.03.02 UndopManmoHHbIE CHCTEMBbI U TEXHOJIOT UM

HanpasnenHnocTts (mpoduib) NOArOTOBKHU:
«AndopManMOHHbIE CHCTEMBI M TEXHOJIOTMHU B Ie0ie3UN M KapTorpagum»

®opma oOydeHus
Ounasn

Kpanuduxarmms
bakasasp

I'on npuema
2023

COI'NTACOBAHO:
PykxoBoaurens OII1
O.M. Crocuna

IIpencenarens YMK
O.M. Crocuna

Tomck — 2023
1



1. Ilegb n muIaHUpPyeMble Pe3yJIbTATHI OCBOCHHS TUCHMILIUHBI (MO1YJIs1)

Lesbt0 OCBOEHUS TUCIMIUIMHBI ABIISICTCS (POPMUPOBAHUE CIEAYIOMINX KOMITETSHIINA:

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

PesynpTaTaMu OCBOCHHUS TUCIMIUIMHBI SABJSIOTCS CIEAYIOIINE MHIUKATOPBI 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. [Ipumensier pyHaaMeHTalIbHBIE 3HAHUS, TOJIy4YeHHbIE B 00JaCTH
MaTeMaTHYECKUX, ECTECTBEHHBIX U OOIEMHKEHEPHBIX HAYK U1 MOJICITMPOBAHUS U aHAIIN3A
3aga4

2. OneHo4YHbIe MaTepHAJIbl TEKYIEr0o KOHTPOJIS M KPUTEPUH OLlCeHUBAHUSA

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 pabOT BKIIOYAET CAMOCTOATENBHYIO BHEAYIUTOPHYIO
MOJATOTOBKY CTYAEHTa K BBIINOJHEHUIO KaXAOW OTOeNbHOW JabopaTopHOil paboThl B
COOTBETCTBMM C €€ MpOrpaMMOi B paMKaX 4YacoB, BBIJCJICHHBIX HA CaMOCTOSTEIbHYIO
popaboTKy MaTepuana B mporpaMme JUCUUTUIMHBL. [ HOArOTOBKM K Ja00paTOpHBIM paboTam
CTYZEHTBI MOT'YT HCIIOJIb30BAaTh METOIMUECKUE Pa3pabOTKH mpernoiaBaTeneii kageapsl oomei u
IKCMEPUMEHTATBHOU (U3UKH, pa3MelieHHble B cucteMe LMS Moodle nnm npencraBieHHBIE B
nedaTtHo (opme B naboparopuu. Meroanmdeckue pa3pabOTKU COJEpKAT TEOPETHUECKHE
MaTepHalibl 0 TeMe paboThl, METOUKY MPOBEACHUS SKCIIEPUMEHTA H 00pabOTKH Pe3ylbTaToB,
BOIPOCHI JUIsI CaMOKOHTPOJISA, TepeueHb Y4eOHOW JHUTepaTypbl M pecypcoB ceTH WHTepHeT.
Kpurepuii onienku 3ppeKTUBHOCTH CaMOCTOSATENIFHONW pabOThl CTYIEHTOB (POPMHUPYETCS B XO/1€
TEKYIET0 KOHTPOJIS TPOLIecca BHIMOJIHEHUS 3aJJaHHi M OCYILECTBIISICTCSI HA OCHOBE Pa3IMYHBIX
croco0OB B3aMMOJCHUCTBHS CTYJCHTA C MPEMNOaBaTEIIEM.

Ilpumep. Konmponwvnvie éonpocvt no padome «H3yuenue znekmpocmamuueckoo
nonay:
1. Maiite ompeneneHue CUJIOBOM M SHEPreTUUECKON XapaKTEPUCTUKAM IEKTPOCTATHUYECKOIO
10JIs. Y CTAHOBUTE CBSI3b MEKy HUMU.
ITokaxkute, YTO CUIIOBBIE JIMHUU NIEPIEHIUKYIISIPHBI SKBUIIOTCHIIMAIBHBIM ITIOBEPXHOCTSM.
JlaiiTe onpeneneHye noToKa BEKTOPa 4epe3 MOBEPXHOCTD.
Coopmynupyiite Teopemy Octporpanackoro-I'aycca.
ITonb3ysack Teopemoit Octporpanckoro-I'aycca, HaliauTe HANPSKEHHOCTh 3JIEKTPUUECKOIO
10Jis1 BOJIM3U MOBEPXHOCTH 3apsHKEHHOTO MPOBOJHUKA C MMOBEPXHOCTHOM TUIOTHOCTBIO 3apsaa
Y.

6. B kakux ClIydadax MmoJjic CTaHUOHAPHBIX TOKOB aHAJIOTHYHO MOJIIO HCTIOABUIKHBIX 3ap;1;[013?

SNk

Bonpocel 0na oonycka K evtnoinenuio 1adopamopHsix paoom
— Iens paGoThl.



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.

Merorka MpoBEICHUS U3MEPEHUIA.

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

OTYCTOB.

Tpeobosanusn K codeprcanuto omuema no 1a60pamopHol pabome

OT4er JOJKEH 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 HPOBOJATCS pPACUYEThl BEIMYHH,
OmpeneNsieMblX B YIPaKHEHHUSIX J1a0opaTOpHOMl paboThl, dYepe3 HKCHEPUMEHTAIBHO
MU3MEpPEHHBIE 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! (MpUBOSATCS OCHOBHBIEC PACUEThl 3HAYCHUH OIPEeIieMbIX B paboTe BEIMYMH U X
norpeurHocteit). Eciu B pabore ompenensercss HekoTopas (usnyeckas MOCTOSHHAS, TO
HEOOXO/JMMO  yKa3aTb  3HAUEHHUE,  OINpPENEIIEHHOE  AKCIEPUMEHTAIBHO  (BKIIOYAst
MOTPENIHOCTh), ¥ CPAaBHUTH €ro ¢ TaOIW4HOU BenmuuHOW. Ecim mccnemyercst kakas-in6o
3aBUCHUMOCTD, TO YKa3bIBA€TCSl XapaKTEp ATOW 3aBUCUMOCTH, BBISBJICHHBIH B 3KCIIEPUMEHTE
(MHeWHas, SKCMOHEHUMANbHAs M T.A.), U TMPOBOJAUTCS CPaBHEHHE C TEOPETUUYECKOMU
3aBUCUMOCTBIO.
BbIBO/IBI, B KOTOPBIX KPAaTKO M3J1aratloTcs OCHOBHBIE PE3YJIbTAThl SKCIIEPUMEHTA UCXOS U3
€ro LeieH, IPOBOAUTCS UX aHAIIU3.

Tpeobosanun no oghopmnenuro omuema no 1a60pamopHoll padome
OTtuér nomkeH OBITH BBIIOJHEH AaKKypaTHO, HAa OTHEIbHBIX JUCTaX MM B TETPAJH.
Jlomyckaercst oQoOpMIICHHE OT4YeTa, MOATOTOBIECHHOTO 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 BEIMYNH
U eIMHUIBI WM3MEPEHHUs; MaciiTad J0JDKeH OBITh BHIOpAaH palMOHaNbHO; Ha Tpaduke
JOJDKHBI OBITh YETKO BHJIHBI AKCIIEPUMEHTANbHBIE TOUYKU; HE JIOIYCKAETCS COCIMHEHUE
TOYEK  JIOMAaHOW  KpUBOHM, TMpH  HEOOXOIMMOCTH Ha  Tpapuke  MPOBOJIUTCH
aNMpOKCUMUPYIOIIAs THHHUS.
OxoHUaTEeNbHBIA pe3yabTaT JAOJDKEH OBITh 3alucaH B COOTBETCTBUU C MPUHATHIMHU
npaBUiaMH; o0s3aTeNbHA OIIEHKAa MOTPELTHOCTH MOJYYEHHOTO pe3ysibTaTa U COOI0AeHUE
NpaBUJ OKPYIJICHHS 3HAYCHUH OINpeNeNiieMbIX B OKCIHEPUMEHTE BEIMYMH U HX
IIOIPEIIHOCTEN.

Kpumepuu ouenueanus pe3ynromamoe codece0osanus no 3aujume omuyema no
6bINOIHEHHOU 1a0opamopHoil padome:
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K 3amure mabopaTtopHoit pabOTHI CTYACHT JOJIKEH:

— TMPEeNoCTaBUTh MOJHOCTHIO O(OPMIICHHBIH OT4YeT MO JabopaTopHOl paboTe ¢
3aI0JIHEHHBIMH TaOJIUIIaMH, TpapuKaMy, pacueTaMt 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 TpaUKU C Y4ETOM MOTPEUIHOCTEH, MPOU3BOIUTH
BBIUMCIICHUS] TOTPEUIHOCTEH MPSAMBIX W KOCBEHHBIX HM3MEpPEHHWH,  aHATU3UPOBAThH
MOJIyYEHHBIE PE3YyIbTAThI U JA€TaTh BBIBOIBI;

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

B coorBercTBMM € 3TUM INpHU MPOBEACHUM 3aKIIOUUTEIBHOTO KOHTPOJS MOTYT
UCTIOJIb30BAThC KOHTPOJIbHBIE BOMPOCHI KaK K BBIMOJHAEMBIM padoTaM J1abopaTopHOTrO
MIPAKTUKYMa, TaK U K COOTBETCTBYIOIIUM pa3zeiiaM OCHOBHOM JUCLUIUIVHBIL.

ITo pe3ynbpTraTram 3aIlIMUTHI BBHIIOJHEHHOW 1a00paTOPHOI pabOTHI BHICTABISETCS OTMETKA
«BBITIOJTHEHO» B JKypHaJle ydeTa BBINOJHEHUS J1abopaToOpHBIX paboT. OIeHKa «BBIIIOIHEHO
O3HAyaeT BBIMIOJHEHHWE CTYJCHTOM BceX TpeOoBaHMU MO (opMaM M CpPOKaM KOHTPOJS, IO
KPUTEPHIM OLICHKH TEKYIIeH paboThl CTyeHTa

3. OneHo4Hble MaTepHaabl HTOTOBOI0 KOHTPOJS (MPOMEXKYTOYHON ATTECTALMHU) H
KpHUTEepHH OLlCHNBAaHUS

[TpomexyrouHas artecranus (3a4eT) no AucuuIuimae «O0muid GU3nIecKuil MPaKTUKYM.
DNEKTPUUYECTBO U MAarHETU3M» IIPOBOJAUTCS 110 3aBEPLISHUIO IEPUOJA €€ 0cBOeHUs (3 cemecTp).

Crynentsl BeayT mnopTtdonuo (KOJUICKIHIO pPadoT), YTO SBISETCS OCHOBOW st
MPOBEACHUS MPOMEKYTOYHOM aTTecTaluy Mo aucuuiuinHe «OOmmuii GU3ndeckuidl MpakTHKYM.
OnexTpuuecTBO M MarHetusMm ». OIeHKa 3a OCBOEHME JMCLMILIMHBI BBICTABISAETCS 10
pe3yibTaTaM OLIEHUBaHHS MOPTQOIHO paboT CTYEHTa, KOTOPOE BKIIIOYAET:
1) Broimonnenue o6s3atenbHOro  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)

Juctmmumaa «OOmmii  pu3nyecknii MpakTUKyM. OJIEKTPUYECTBO M MAarHeTH3M» B
yuebHoM 1uiane OIIOIl  «®yHnamentanbHas (u3uka» TpUBA3aHa K  JUCIHILIMHE
«ONEeKTPUYECTBO M MAarHeTu3M», Bxojdmed B Moxaynb «OOmas ¢usuka». OueHouHbIe
MaTepualbl IS MPOBEPKM OCTATOYHBIX 3HAHMK 1o aucuuruinmHe «OOmmit ¢uzndeckuit
NPAKTUKYM. DIEKTPUYECTBO M MarHETU3M» BXOJIST B HAOOp 3aJjaHUi JJIsl MPOBEPKU OCTATOYHBIX
3HaHUH, c(HOPMUPOBAHHBIX IS TUCIUILTUHBI « DIEKTPHUYECTBO M MarHETU3M)

Nudopmanus o paspadboTunkax

Hsspo Bepa ®denopoBHa, kaHauaaT (U3MKO-MATEMAaTUYECKUX HAYK, AOLEHT Kadeapbl
oOmeit u sxkcriepuMeHTanbHOi Gpusuku @O HU TT'Y.
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