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1. ey yuyeOHOM NPaKTHKHU

OcHoBHOHM 3a7auell MPaKTUKHU SIBISETCS OOy4YeHHE CTYJIEHTOB METOJlaM IOCTPOCHUS H
WCCIICIOBAHMSI MaTeMaTUYeCKHe Mojeliell (U3UYeCKUX SBICHHUNA, NpPUYEeM H3yYCHHE MOJENN
MIPOBOAMUTCS METOJOM YHCIEHHOTO HKCIEPUMEHTa C IOMOIIbI0 KoMmIbloTepa. B pamkax 3Toit
3aJ]auu CTY/ICHTY IPEIaraeTcsi CaMOCTOSTENLHO Pa3padboTaTh MporpaMmy, ONUCHIBAIOIIYIO MOJIETh
(u3MYECKOTO SIBIICHUS, a 3aTeM [0 CHUCTEeME 3aJlaHuil H3Y4YUTh camMo (PU3UYEecKoe SIBJICHUE.
[TapameTpsl MOJIEIM JIETKO M3MEHSIOTCS B IPOLIECCE M3YUEHUS U IPEACTABISIOTCS B HarIsAHOM
Buje. Takoe uccienoBaHue JOMOJIHSIET PEalbHbIN 3KCHEPUMEHT U MO3BOJSET MOIYYUTh MOJTHOE
MPEJCTAaBICHUE O CBOMCTBAX (PU3MYECKOTO OOBEKTA.

Leab nNpakTHKU — JaTh CTYJEHTaM MPEJCTAaBICHUE O COBPEMEHHBIX MeToAax o0paboTKu
nHGOPMALUY U UCCIICOBAHMS SBJICHUN IyTeM MX YHCICHHOTO MOJCIMPOBAHMS HAa KOMIIbIOTEpax,
CHOCOOCTBOBATh PA3BUTHUIO MX HHTEJUIEKTYaJbHBIX, TBOPUYECKHX CIIOCOOHOCTEH M KPUTHUYECKOIO
MBIIJIEHUS] B XOJ€ MPOBEACHUS UCCIEI0BAaHUM, aHAIM3a SBJICHUN, BOCIPUATUS U UHTEPIIPETALUN
nHpopMaIuu.

Jlannast ydyeOHasi IpakTHKa HAlpaBi€HA Ha 3aKpEIUIEHWE U YIIyOJEHHE TEeOpeTUUYECKOU
MOATOTOBKHU O0YyYarouuxcs, NpuoOpeTeHne MU MPAKTUYECKUX HABBIKOB M PAa3BUTHE MEPBUYHBIX
npodeCCHOHATBFHBIX HABBIKOB M YMeHHIA 110 HarpasieHuto 03.03.02.

2. 3ana4u yueOHOM NPAKTHKH

Jnst TOCTUKEHHST JaHHOM LEIU CTaBsATCA 3a{a4H:

. MO3HAKOMHUTH CTYJEHTOB C paboTOW MEepPCOHAIBLHOIO KOMIIbIOTEpAa, C IMpUEeMaMu U
METOJaMH TPOTPAMMHPOBAHUS B ONEPalMOHHBIX cucteMax Windows u Linux; c
OCHOBaMH MOCTPOCHUS YUCIEHHOW MOAENH (PU3NIECKOTO SIBIICHUS.

. OCBOUTH TPHUEMBI W METOJBI TPOTPAMMHUPOBAHUS B OIEPAIMOHHBIX CHCTEMaX
Windows u Linux;

. W3YYHUTH OCHOBHI TIOCTPOSHUS YHCIICHHON MOJIEH (DU3UIECKOTO SBIICHHUS;

. OCBOUTH MIPUEMBI HCCIeI0BaHUs (PU3HMUECKUX SIBJICHUN HA MPUMEPE UX MOJIEIH;

. dbopMUpPOBaHHE Yy CTYACHTOB HAaBBIKOB HCCIEAOBATEIBCKOW  JCSTEIHLHOCTH,

OBJIAZICHUC HHCTPYMCHTAJIIbHBIMU U OKCIICPUMCHTAJIIbHBIMU BUJIaMU pa60T.

3. Mecto yueonoii npaktuku B cTpykType OIIOII BO nanpasaenust 03.03.02 ®@usuka
JlanHasi mpakTHKa OTHOCUTCA K OazoBomy HuKiIy b2, sBasercs oOs3arenbHOM U
npeJHa3HaueHa /i CTYAEHTOB BTOPOTO Kypca.
[Ipu usyuenun kypca TpedyeTcsi 3HaHUE Pa3/IeioB U TEM CIAEAYIOIUX TUCIUIUINH:

. OCHOBBI ~ (M3UKM (MEXaHUKa, MOJIEKYJsipHas (U3MKa U  TEepPMOAMHAMHUKA,
AIIEKTPOIMHAMUKA, aTOMHAs U siiepHas GU3nKa);
. BbICIIass MaTeMaTuka (MaTeMaTHYeCKUH aHaiu3, aHaJUTH4YecKas TIeoMeTpus,

mudepeHnmaTbHOe W MHTETPAIbHOE HCUYUCICHHUE, SJEMEHTHI BBIYHUCIUTEIHHOW MaTEMaTHKH,
TEOpHs BEPOATHOCTEN U MaTEMaTUYECKast CTATUCTUKA)

4. Cnioco6 u popmbl npoBeeHNs y1eOHOH
[IpakTuka sBisercs y4yeOHOH, MO3TOMY OHa TMPOBOJUTCS B (OopME HENPEPHIBHBIX
MPAKTUYECKUX 3aHATHH (HA KOTOPBIX CTYJEHT pabOTaeT CaMOCTOSTENbHO) B TEUYEHHH BCETO
cemecTpa B yueOHoit 1aboparopun kadenpsl. Criocod mpoBeIeHUsI: CTaIlMOHAPHAS.

5. MecTo 1 Bpemsi IpOBeAeHUs Y4eOHOM NMPAKTHKHU
IIpaktuka npoBoautca B jnaboparopun “KoMOBIOTEpHBIX TEXHOJNOTHH B (QHU3HMUECKOM
AKCTIIEPUMEHTE”’, HaXOIAIIEHCsS HETIOCPEACTBEHHO B Kopmyce pusnueckoro (axynprera UT'Y.
[IpakTHKa MPOXOAUT B TPETHEM M YETBEPTOM CEMECTPaX COIIACHO yUeOHOMY IUIaHYy.



6. Komnerenunu o0yuyamwiuerocsi, popMupyembie B pe3yabTaTe NPOX0KICHUNA YIeOHOH

NPaKTHKH

OOecnieunBaeMble KOMOETEHIMHM. JlaHHas yd4yeOHas TPAKTUKA, COTJIACHO TIOJIOXKECHUSM

(denepanbHOro0 TOCYJapCTBEHHOTO 00pa30BaTENLHOTO CTaHAApPTa BBICHIETO MPOdecCHOHAIBHOTO
oOpasoBaHus MpHU moAroToBke OakanmaBpa no HamnpasieHuio 03.03.02 dusuka, mo3BOISIET CTYICHTY
npuobpectu crneayromue npodeccuonanpubie komnereniun (I11K):

- CIOCOOHOCTBIO HCIIOJIb30BAaTh CHEIHAIM3UPOBAHHBIC 3HAHUS B 001acTH (QU3UKK IS
ocBocHHS TPOGUIBbHBIX pusuueckux aucuuiumi (ITK-1);

- CIOCOOHOCTBIO  MPOBOJMTH  HAy4YHbIE  HCCIEJOBaHUS B  HW30paHHON  oOiacTu
OKCIEPUMEHTANBHBIX U (WJIM) TEOPETUYECKHX (DM3MYECKHX HCCIEIOBAHUI C TOMOIIBIO
COBPEMEHHOU MpuOOpHOK 0a3bl (B TOM YHCIIE CIOKHOTO (PU3UYECKOTO 000pYI0BaHUSA) U
UH(POPMAIIMOHHBIX TEXHOJOTUI C Y4ETOM OTEUECTBEHHOTO U 3apyOexHoro ombita ([1K-2).

7. CTpyKTYypa M coiep:kaHue y4eOHOH NPaKTUKHU
7.1. O6beM NPAKTHKH U BU/IbI Y4eOHOI padoThl

Buj y4eOHoii padoThI Bcero CemecTpnl
yacos /
3aYeTHBIX 3 4
eTMHHUIL
AyauTopHbIe 3aHATHSA (BCEro) 08/2.7 18 | 80
B ToMm uncie: - -
Jlexun
Jlaboparopubie pabots (JIP) 80/2.2 80
KCP
Koncynpramu 18/0,5 18
CamocTosiTe/ibHasi padoTa (Bcero) 46/1.27 36 10
B ToMm uncne: - -
BrinoaHeHne NpakTHYECKUX 3aJaHui 29/0.8 28 1
[TpoBeaeHne hU3NIECKOro HIKCIIEPUMEHTA 4/0.11 2 2
[ToaroToBKa OTYETOB MO KaXJ10M paboTe 12/0.33 6 6
IToaroToBKa K 3a4eTy 1/0.02 1
KonTakTHas padora (Bcero) 102/2.85 | 21,6 | 81,0
Bus npoMexyTouHOi arrecTanuu (3a4eT, SK3aMeH) 3a4
O61mas Tpya0eMKOCTh 4achl 144 54 90
3a4eTHBIC ¢IMHUIIBI
4 15| 25

7.2. Conep:kaHue pa3/iesioB U TeM y4eOHOI NPaAKTHKHU
Pazoen 1. Cmpykmypa u pynkyuonuposanue usmepumenbHo-bl4uciumenb ol Cucmemol

Ipunyun npeobpazosanus anano2osoui ungopmayuu 6 yugposyro. dnemernmol UBC.
Pazoen 2. Konebanusa wapuxa 6 a3Koil cpeoe

Henunetinvle xonebanus 6 éa3xoti cpede. Komnviomepnas mooenb HeTUHEUH020 MAAMHUKA.
Onemenmovl 2uOPOOUHAMUKU.

Pazoen 3. Tennonepenoc 6 00HOPOOHOM MEMANTUYECKOM CIEPIHCHE

Ypaeuenue mennonposoonocmu. Memoo cemox 013 4UCiIeHHO20 peuleHUs
HeCmayuoHapHo20 ypasHeHUus menionpo8ooHOCMU.

Pazoen 4. /luppaxyuonnvie ae1enusn



Jlugparxyus na OnuHHOU NPAMOY20ILHOU Wel.

Pa3zoen 5. Obpabomka pe3ynomamos puzuueckux umepeHuil

Toecpewnocmu usmepenui. Koppenayus u pecpeccusl.

7.3 Pasnennl yqeﬁnoifl NMPAKTUKHU U MCECKIAUCHUILIMHAPHBIC CBSA3H C odecneuynBaeMbIMH

(mocseAyOIMMH) AUCHUIIIMHAMEA

Ne HaumenoBanue Ne No pa3nenoB U TeM JaHHOW NUCHUILIMHBI, HEOOXOIUMBIX
mn/n | obeceYnBaeMBIX JUTSL U3YYCHHS 00€CTIEYNBAEMBIX (TTOCIICTYFOIINX ) TUCITUTLIAH
(mocneyronmx) (BIIUCHIBAIOTCS pa3pabOTIHKOM)
THACIIATUINH
OKCIepUMEHTAIbHBIE
1. p Paznen 4, paznen 5
METO/IbI B reopu3uke
Mertonpl H3UYECKOr0
2. o ¢ Bce paznenst
IKCIIEPUMEHTA
7.4. Pa3nenbl M TeMbl Y4e0HOI MPAKTHKHN ¥ BUIAbI 3aHATHIA
Ne | HanmenoBanue | HaumeHoBaHue Busl 3ausTrii B yacax
/11 aszzesa TEMBI IIpaxr. JIa0.
P Jlexk. P Cemun CPC | Bcero
3aH. 3aH.
Crpykrypa #
PYKTYP [TpunIMn
(GyHKIIMOHUPOB
Afe npeoOpa3oBaHUs
1. aHaJIOTOBOM 16 20 36
HU3MEPHUTEIIBHO-
nHpopManuu B
BBIYMCIUTEIBH HHPOBYHO
Ol CHCTEMBI pOBY
Hccnenosanue
KOMITLIOTEPHON
Konebauus MOTeIH P
2. | mapuka B . 16 2 18
N HEJIMHENHOTO
BSI3KOM cpefe
MasATHHKA
C 3aTyXaHHEM
MeTton CETOK
JUIS. YUCIIEHHOTO
Tenmonepenoc
B OIHOPOIHOM PCLICHHA
3. p HECTAI[MOHAPHO 16 2 18
METAINYECKO
ro  ypaBHEHHUSA
M CTEpXKHE
TETUTOTIPOBOTHO
CTH
Hudpakaus Ha
HppaKImoOHH JIMHHOM
4, | Mnbpaxu . ) 16 > | 18
BI€ SIBJICHUS MPSMOYTOJIBHON
(S04
O6paboTka [Torpemnoctu
€3yJIbTaTOB HA3MEPEHNH.
5. | P p 16 20 36
buznueckux Koppemsams  u
HW3MEpPEHUI perpeccusl.




7.5 IlepeyeHb NPAKTHYECKUX U JIAOOPATOPHO-IKCIEPUMEHTAIbHBIX 3aJaHUH

No Ne paznena u HaumenoBanue ceMruHapos, Tpynoe | Ouenounbie | ®opm
/o TEMBI NPAaKTUYECKUX U JIA0OOPATOPHBIX MKOCTh CpeacTBa upyem
JUCITATITUHBI pabor (dachr) bIC
(Momys) KOMIIE
TEHIU
"
1 2 3 4 5 6
. MIPaKT. u
MeToapl  pelieHHus YpaBHCHHHA C 5O
1. 1 TPAaHUYHBIMU YCJIIOBHSIMH (KpaeBas 16 p-
sazaua) 3a/aHus,
' colec.
. MPAaKT. u
HccnenoBanue KOMITBIOTEPHOU TBO
2. 2 MOJICIIH HeJTMHEHHOTO MasTHUKA 16 p-
3a/laHusl,
C 3aTyXaHUEM
colec
MPAaKT. u
Meton ceTok Ui YHUCIEHHOIO
TBOD. I1K1
3. 3 penieHus HECTaIlMOHAPHOTO 16
aBHEHUS TEIUIONPOBOIHOCTH SaAArHA, 1K2
P colec
MPAaKT. u
4 4 Hudpaxius Ha JUTMHHOU 16 TBOP.
) MPSMOYTOJIbHOM 1LETN 3aJIaHus,
colec
MPAaKT. u
5 5 O6paboTka pe3yIbTaTOB 16 TBOD.
' (bu3MYecKUX U3MEpPEHUN 3a/laHusl,
co0ec
7.6. Illnan camocToATEIbHOI Pa0OTHI CTY1€HTOB
Bu
Ne 8 . Pexomenayemas | Kommuect
Tema CaMOCTOSITEIIbHOM 3ananue
HEJl. JauTepaTtypa BO 4acoB
paboThI
1. Bce TeMnbl Brimonnenne BrimmonHuTs 3aganusa | Bea 44
MPaKTHIECKON nabopatopHoit  paboTHI, | pEKOMEHTyeMast
paboThl, 0(pOpMUTH OTYET, | IUTEpaTypa
COCTaBJICHUE HAIUCaTh BBIBO/IBI,
oTyeTa paccuuTaTh
MOTPEIIHOCTh
OKCIIEPUMEHTA, OTBETHTH
Ha KOHTPOJIbHBIE
BOIIPOCHI
2. Tekynme KOHCYJIbTAlUU 1
3. [ToxroToBKa K 3a4eTy 1
7.7. MeToauyecKkue yKa3aHHUs 110 OPraHU3AIUM CAMOCTOSATE/IbHOI padoThl CTY/1eHTOB
K coBpemeHHOMY crienuaincty OOIIECTBO MPEABSBISET JOCTATOYHO IIMPOKUN TEpedYeHb
TpeOoBaHUM, cpead KOTOPBIX HEMAaJOBAXKHOE 3HAYEHHUE HMEET HaJU4Me Yy BbIMYCKHUKOB

OIPCACIICHHBIX CIIOCOOHOCTEH U YMCHHA CaMOCTOSATCIILHO ILOGLIBaTL SHAaHUS HW3 Pa3JInYHbIX

HCTOYHHKOB,

6

CUCTEMAaTHU3HpPOBaTh MOJYyUYEHHYI0 HWH(GOpMalMIO, JaBaTh OLEHKY KOHKPETHOMN




¢unaHcoBol curyanuu. dopMupoBaHHe TAaKOr0 yMEHHs HPOMCXOJUT B TEUEHUE BCEro Iepuoja

Oo0y4YeHHs Yepe3 y4YacTHE CTYIEHTOB B MPAKTHUECKUX 3aHATHUSNX, BBIMOJIHEHHUE KOHTPOJIBHBIX

3aJJaHUH, HAlUCaHME KYypCOBBIX M BBITYCKHBIX KBaIM(PUKALMOHHBIX pabor. Ilpum sTOM

CaMOCTOSATENIbHAs Pab0Ta CTYIEHTOB UIPAET PEIIAIOIIYIO0 POJIb B XOJ€ BCETo yuyeOHOro Iporecca.
CamocrodrenbHas padoTa peanu3yercs:

1) HenocpeacTBEeHHO B poliecce B JTAOOPATOPUU MIPU BHIIOJTHEHHH PAKTHYSCKUX 33 JaHUH.

2) B koHTaKTe c npenogaBaTeieM BHE PAMOK PACIIMCAHUS - HA KOHCYJIBTALUSX 110 Y4eOHBIM
BOIIPOCAaM, B X0JI¢ TBOPYECKHX KOHTAKTOB, IPU JIMKBUIAIIMH 33JOJDKEHHOCTEH, IpH
BBINOJIHEHUH UHAUBUYaIbHbBIX 3aJJaHU U T.J.

3) B Oubnmoteke, 1oMa, B OOIIEKUTHH, Ha Kaepe MPH BHIOJHEHUH CTYACHTOM y4eOHBIX U
TBOPYECKHX 3a/1a4.

I'panuubl  Mexay STUMH  BHIAMH pabOT OCTaTOYHO pa3MbITBI, a CaMH BHJBI
CaMOCTOSITENIbHONU paboThl mepecekarorcsa. TakuM o0pa3oM, CaMOCTOSTENIbHOW pabdoTa CTyJIEHTOB
MOJKET OBITh KaK B JaOOpAaTOpUH, TaK U BHE €€.

7.8. IlpuMepHasi TeMaTHKAa KYPCOBBIX padoT (IPOEKTOB)
KypcoBble paboTbl HE IPEyCMOTPEHBI.

8. Oopa3zoBartesbHbIE, HAYYHO-UCCJIe0BATEIbLCKHE | HAYYHO-NIPOU3BO/ICTBEHHbIEC
TEXHOJIOTHH, UCTI0JIb3yeMble HA Y4eOHOH NMpaKTHKe

CryneHT B TEYEHHME CeMecTpa JOJDKEH BBIIOJHUTH ONpEAENEHHOE KOJIMYECTBO
MpaKTUUeCKUX 3anaHuid. KOHTpOJb CcamMOCTOSATEIhHON padOThl OCYIIECTBISIETCS MPU POBEPKE
CO3/IaHHON CTYJEHTOM KOMIIBIOTEPHOM TMpPOTrpaMMbl YIPABIEHUS OMPEIEICHHBIM (U3UYECKUM
MIPOIIECCOM IO TEME COOTBETCTBYIOLIETO pa3nena. [Ipenogasarens oleHUBaeT paboOTOCIOCOOHOCTh
MpOrpaMMbl, €€ 3aBepIIEHHOCTh, FMOKOCTh, YHHUBEPCAIbHOCTh M pallMOHAIbHOCTh. Kpome Toro,
CTYJICHT JIOJKEH MPOBECTU (PU3MUECKHUI HKCTIEPUMEHT C TTIOMOIIBI0 COBPEMEHHOM TPHUOOPHOIA Oa3bI
U MH()OPMAIIMOHHBIX TEXHOJIOTUH C Y4E€TOM OTEYECTBEHHOI'O M 3apyOeXHOr0 OIbITa, UCHOJb3YS
CO3JIaHHYI0O UM CaMHMM IIporpammy, O(QOpMHUTh M 3aIIUTHTh oTueT. Popma NPOMEKYTOUHOU
aTTectaluu: 3a4€T ¢ oleHKOW. CTyAeHTHI MO UTOoraM y4eOHOM NMPaKTUKH MPEACTABISAIOT OTYET I10
BCEM BBINOJIHEHHBIM paboTaM. OTUEThl XpaHATCS B CIIEUAIBHO BBIJIEJICHHOM Marke.

B Hauaze cemecTpa cTyI€HTBI MPOXOJIAT HHCTPYKTaX MO TEXHUKE O€30MaCHOCTH, OIYYaroT
WHIUBUAyATbHOE 3a/laHue W UHIUBUAYaldbHBIA  maH-rpaduk. OdopmieHue OT4YeTOB
OCYIIECTBISIETCSI B KOHIIE CEMecCTpa II0Cie BBIMOJIHEHHs Bcex paboT U cobecenoBaHUsS C
npenogasateneM. Ha oopmieHne oT4eToB B MHANBUAYAIbHOM IUIaHe-Tpaduke oTBoAUTCS 1-2 1HS

B KOHIIE y4eOHOM MPaKTUKH.

9. YueOHO-MeTOINUYECKOE 00ecTIeYeHne CAMOCTOSITEIbHON PaGoThl CTYIECHTOB Ha NMPaKTHKeE
IIpuMep 3agaHus 1151 MPAKTHYECKOH padoThl.

1. HamucaTte nporpammy, HO3BOJISIIOLIYIO 110 CUTHANY (OTOJaTUYMKa ONpeAensiTh Bpems Bxona tl
1 BeIxona 12 mapuka yepe3 «CBeTOBbIE BopoTa». Habop momentoB Bpemenu tl1 u t2 3a
MOCJIEI0BATEIbHBIX MPOXOXKIEHUH IapuKa MUMO (POTO/1M0/1a HEOOXOJUMO 3alKMChIBAaTh B (haiii
B TEKCTOBOM (hopmare A JanbHelnei 00paboTku ¢ momortbio mporpammel MS Excel .




‘_" HOTOmHOT SAKPELT

\ T

\ HOTOmHOT STEPLLIT
T tl t2

2. CoctaBbTe Mporpammy JUIs TOCIEIOBAaTENLHOTO OMpOca BCEX IMATH KaHAJIOB Yepe3 paBHbBIC
IIPOMEXYTKH BpeMeHH. [IpoBenuTte u3mepeHus TemMnepaTypsl B ISTH TOYKaX METaJNIMYECKOTO
CTEPKHs B Pa3JIMYHBIE MOMEHTBHI BPEMEHU I10CJIE BKIKOYEHUS MCTOYHUKA HArpeBa BIUIOTH J0
BBIXOZIa TEMIIEPATypbl HAa CTALIMOHAPHBIC 3HAYEHUS M I10CJIE BBIKJIIOUEHHUS UCTOYHHMKA HarpeBa
(pexxuMm ocTeiBaHus).. PesynbraTel m3mMepenuii BeiBeauTe Ha dkpaH [IK u 3ammmmre B (aiin
JAHHBIX.

Ilpumep 3aaaHMii sl IpOBeAeHUs (PU3NYECKHX M3MEPEHHH ¢ KOMIbITEPHON MOMIePKKOM
(HOMepa 3a/1aHuil COOTBETCTBYIOT YKa3aHHBIM BBIIIE TPAKTUYCCKUM paboTam):

1. Uccnenyiite HenuHEWHbIH pexxuMm KoneOanuil. s 3Toro 3aaaBaiiTe B mporpamme
3HAQYEHMS] aAMIUIATYAbI, OJMU3KHME K HCIOJb30BaHHBIM B I1.5 MPEIBIIYIIETO pa3jena,
MOCTPOTE rpadK 3aBUCUMOCTHU IMEpHoJa KoueOaHUl OT aMILTUTYbl U CPABHUTE €ro C
SKCIIEPUMEHTAIbHON 3aBUCHUMOCThIO. (Crenute 3a W3MEHEHHEeM (OopMbl TpapUKOB U
MOSICHUTE JTH Uu3MeHeHus. llosicHuTe, Kak M3MEHSETCS XapakTep JIBHXKCHHS

usobpaxaromeil Touku? Haiinure mepuon xoneGanuil ¥ TPaHUYHOE 3HAYECHHE X, IPH

KOTOPOM CHCTEMa MEPEXOTUT B HEIMHEHHBIH pekuM. IloscHUTE (U3NUECKYIO0 MPUUUHY
yBEJIMYCHUST Tepuoja B 3ToM ciydae. Ilpu kakom Bume motenimana U(X) mepuon
ymenbiutes? [pu kakom Buje nmotenimana U(X) meproa He Oy1eT U3MEHATHCS?

2. TlomyuuTe aHAIMTUYECKOE PEIIEHHE YpaBHEHMsI TEIUIONPOBOJHOCTH Ul CTAIIMOHAPHOTO
ciyyasi. CpaBHuBasi (Ha skpane [IK) cranmuoHapHO€ pelieHue C IKCIEPUMEHTAITBHO
MOJyYEHHBIM pacHpeiefieHUeM TeMIepaTypbl BAOJIb CTEP)KHA, ONpenaenuTe (MeToaoM
no160pa) OTHOIEHNE KO3 (HUIIMEHTOB TEMIIEpaTypOINpPOBOAHOCTH U TEIUIOOTAAYN a/ b.

1.1 Yro Takoe BpeMsl AUCKpETU3ALUN?

1.2 3auem B uHTEpPeiiCHOM OJI0KE HYKHBI COTJIACYIOIINE YCTPOCTBA?

1.3 3auem HeoOXx0AMMa MOOUTOBAsT CHHXPOHU3ALUS MEX1y IPUEMHUKOM U EPeAATIMKOM?

2.1 Yro Takoe M30XpOHHBIE KOJIeOaHUs?

2.2 K yeMy npuBOJUT pa3HOCTh JIABJICHUH Mepe]l IBUKYIIUMCS TeJIOM U 32 HUM?

2.3 Yro Takoe HeNMHEHHBIN pexuM KojiebaHuii? B yeM ero oTmmune ot JIMHEHHOTO?

3.1 BO3MOXHO JIM ITOJTyYUTh JJAHHBIE C MATH PAa3HBIX JaTYUKOB B OJJMH MOMEHT BpEMEHU?

3.2 B Kakux JByX MpeIeNbHBIX CIyYasx YpaBHEHUE TEIUIOMPOBOIHOCTH UMEET
aHAJINTUYECKUE pelIeHne?

3.3 KakoB ¢u3nuecknii CMBICI CTAIIMOHAPHOTO YPABHEHHSI TEIIJIOPOBOTHOCTH ?

4.1 Kak 3aBUCHT IIMPHHA TJIABHOI'O MAKCUMyMa OT pa3Mepa Tu(PpaKkIMOHHOM LIeu.

4.2 Yro takoe K03 (HUIIMEHT KOHTPACTHOCTH?

4.3 Kak BiusieT pazmep anepTypHOil menu Ha Ko3pPpUIneHT KOHTPACTHOCTH ?

10. ®opMBbI NPOMEKYTOYHOM ATTECTALMH 110 HTOTaM NPAKTHKH
K koHIly 4eTBepTOro cemecrpa CTYAEHT JOJDKEH IOKa3aTb W 3alMTUTh OTYETHI IO BCEM
MPAaKTUYECKUM 33/IaHUsAM. 3allluTa OoT4eTa MPOUCXOAUT B ¢opme cobecenoBanus. Ilocne craun
oT4era M co0ecel0BaHUN CTYAECHTY MOKET OBbITh BBICTaBJIEHA OLICHKA.
IIpuMepHBIi CIMCOK BOIPOCOB K UTOITOBOMY 3a4€Ty:
1) Ha3soBuTe OCHOBHBIE JIEMEHTBHI, H3 KOTOPBIX COCTOMT MHUKPOKOHTPOJLIEP?
2) HazoBuTe OCHOBHBIC BH/IbI TAMSTH B MUKPOKOHTpOJLIEpE?
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3) s gero B MEKpOKOHTpOJuIepe ciykut ALIT?

4) Jlnst yero B MUKpOKOHTpoJutiepe HyxeH L[AIT?

5) Yro Takoe miar KBaHTOBAHHS?

6) Uto Takoe BpeMs TUCKpEeTU3aIiu?

7) 3auem B unTepheiicHOM OJI0KE HYXKHBI COTJIacyoIIne YCTpoicTBa?

8) 3auem HeoOX0aMMa TOOUTOBASI CHHXPOHH3ALUS MEXy TIPUEMHUKOM M NIEPEIaTIMKOM?

9) Yrto Takoe mpOTOKOJI OOMEHA, U U3 KaKUX YaCTel OH COCTOUT?

10) Kakoii curaan (iudpoBoii HIIK aHAJIOTOBBIN) MOCTYACT Ha JaTYUKH, a KaKOi Ha
HCIIOJIHUTEJIbHBIE YCTpOMCTBA?

11) YUro Takoe U30XpOHHBIC KOJICOAHHS?

12) Yo Takoe HEITUHECHHBIN PeKUM KojiebaHuit? B ueM ero oTiuume ot THHEHHOT0?

13) Uro takoe ko3P PHUIUESHT 3aTyXaHHus ?

14) K yeMy MpUBOIUT Pa3HOCTh ABJICHHUN TIEpE]l IBHXKYIIHMCS TEJIOM U 3a HUM?

15) Uro xapaktepusyet uncio PeiitHonbca?

16) Ipu kakuxX 3HAYEHHSX yKcia PeifHobaca TeueHHe HOCUT TYpOY/ICHTHBINH XapakTep?

17) B kakux IBYX MpeCIbHBIX CIy4asX ypaBHEHHE TEIIONPOBOIHOCTH UMEET aHATUTHYCCKHE
peuienue?

18) KakoB ¢u3rueckuii CMBICI CTALIMOHAPHOTO YPABHEHHUS TEIUIONPOBOTHOCTH?

19) Uro xapaktepusyet k03 duieHT b B ypaBHEHHH TEIUIONMPOBOIHOCTH U B KAKOM
IIPEJIEIbHOM CIIy4ae €ro MOKHO HaWTu?

20) Yro Takoe MyJIbTHILIEKCOP?

21) BO3MOKHO JIY TIOJIy4YUTh IAHHBIC C MATH Pa3HbIX TATYMKOB B OJIMH MOMEHT BpeMeHH?

22) BO3MOKHO JIM BBIYUCIINTD 3HAUYCHHSI TEMIIEPATyphl Ha KOHIIAX CTEPKHS C TIOMOIIIBI0 METO1a
CEeTOK?

23) Kakoii ¢pusudeckuii cMbica uncia Openens?

24) Yro takoe mpubmmxenne @paynrodepa?

25) Kak 3aBHCHT IIMPHHA TJIABHOTO MAaKCUMyMa OT pa3Mepa Tu(paKIMOHHOM IIEeH.

26) Kak m3mensiercs d-x, rae d — pasmep AudpakiinOHHOH M, X — IIMPHHA TIIABHOT'O
MaKCUMyMa ¢ U3MEHEHHEM pa3Mepa AU(PpaKIIMOHHON 1mienun?

27) Uto Takoe k03 (HUIMEHT KOHTPACTHOCTH?

28) Kak Biusiet pa3mep anepTypHOH miean Ha KOdQ(UIIMEHT KOHTPACTHOCTH?

11. ®oHa OLEHOYHBIX CPeICTB A/ MPOBEACHUS TeKylleil W NMPOMeKYTOUYHOH aTTecTAlUM
o0yyaromuxcs 1Mo NPaKTHKe
®onp onieHouHbIX cpenctB (POC) npencTaBiieH B MPUIOKEHUH.

CTyfeHT [OJDKEH BBINOJIHUTH BcE JlabopaTopHble pPadOTHI: H3YYUTh TEOPHIO, MPOBECTH
9KCIEPUMEHT, OOBSICHUTH pe3ynabTaTbl. O(opMIIEeHHE OTYETOB OCYIIECTBIISIETCS B KOHIIE CEMECTpa
rocje BBIMOJIHEHUSI BceX paboT u coOecenoBaHus ¢ mpernojaBaTteneM. Ilo uToram mpakTuku, Ha
OCHOBAHHUU MPEJOCTABIEHHBIX OTYETOB U PE3YJIbTATOB COOECE0BaHUI MpernojaBaTeib BHICTABISAET

OLICHKY Ka)KJOMY CTYJE€HTY UHIUBUYaJIbHO.



12. YyeOHO-MeTOAMYECKOEe H HH(POPMAIIMOHHOE 00ecnevyeHHe Y4eOHOi MPaKTHKH
a) OCHOGHas Tumepamypa

1.

DKCIEPUMEHT ¢ KOMITbIOTEpHOU mojepkkoi [Tekct] : yueo6. mocodue / O. O. I'mazyHoB [u
ap.] ; pem.: A. I'. Yenckwuii, B. b. BanoB ; Upkyrtckuii roc. yH-T, @u3. dax. - UpKyTcK :
Wzn-Bo UT'Y, 2014. - 73 c. ; 20 cm. - (KommbroTepHbie TexHoMoruu B pusuke). - ISBN 978-
5-9624-1103-3. — (51 3k3.)

Kpacos, B. 1. KommnberoTepHoe MmojaenupoBaHue (U3HMYECKUX IMPOIECCOB [DIEKTPOHHBIN
pecypc] : yue6. mocobue / B. U. Kpacos. - OBK. - Upkytck : U3n-Bo UT'Y, 2014. - Pexum
noctyna: U3 "bubnmorex". - Heorpanuu. noctym. - ISBN 978-5-9624-1066-1
Undopmaruka u mnporpammupoBaHue. OCHOBbI HH(DOPMATUKH : YUYEOHHK Ui CTYA.
yupexxaeHuit Beicil. mpod. oOpazoBanus / H. W. Ilapdumnosa, A. B. Ilpyukos, A.
H.IIeubkun; noa. Pea. B.I. TpycoBa. — M.: U3nar. uentp "Akanemus", 2012. — 256 c. —
Pexum nocryma: OU3 "bubnuorex". - 20 moctymnos. - ISBN 978-5-7695-8144-1

0) dononnumenvuas 1umepamypa

1)

2)

ABTomaTu3anus (U3HMUYECKUX UCCIEIOBAHUNA U SKCIIEPUMEHTA: KOMIBIOTEPHBIE U3MEPEHUs
U BUpTyasbHbIe Tpubopsl Ha ocHoBe LabVIEW 7(30 nexnwmit) [Tekcr] : Yue6. mocobue st
ctya. By30B / I1. A. ByTeipus [u ap.] ; Mock. snepr. us-T . - M. : IMK IIpecc, 2005. - 264
C. : WL, Tabi. ; 23 cm. - (National instruments). - ISBN 5-94074-084-7. — (1 3k3)

[Teprament, M. . Metoabl uccnenoBanuil B sKcriepuMenTaibHoi ¢pusmke [Tekcr] : yueb.

nocoobue / M. U. Ileprament. - M. : Huremnekrt, 2010. - 300 c. : wm ; 21 cMm. -
(PuzrexoBckuil yueOHHK). - bubmmorp. B konme ras. - ISBN 978-5-91559-026-6. — (1 ax3)

? - A7 g%
B) npocpammHoe obecneyeHue %QW ¢ %‘b 4 Ly (/

Ha kaxaom kommbrotepe ¢ npemycranosieHHoir OC Windows 8 ycraHOBICHBI
creayromue nporpamMusie maketel: MinGW, Geany, Gnuplot, Modellus, LibreOffice. Bce
NpUKJIaIHOE MporpaMMHoe obecnieueHue Freeware. HmeroTcss COHMCKU  3aJaHWid U

METOANYCCKOC PYKOBOACTBO B 3JICKTPOHHOM U IICYATHOM BUIC.

F) baszwi ()aHHblx, qubOpMdquHHO-CI’ZpdGOllele U nouckoensle cucnemnsl

- - B cucreme ooOpasoBarenpHoro moprama MWIY (http://educa.isu.ru/) pasmeriens

METOIMYECKUE MATEPUAITbI U 3aIaHKs 110 YUeOHOM MpaKTHKE;
- Caiitsl MaKeTOB IPOTrpaMMUPOBAHUS: http://modellus.fct.unl.pt/,
http://www.wolfram.com/
- DU3 «bubmmotex» https://isu.bibliotech.ru/
- . 9BC «Jlanb» http://e.lanbook.com/
- e 3BbC «PyxonT» http://rucont.ru
- e 3BC «Aidykey» http://ibooks.ru
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13. MaTepuajibHO-TeXHUYeCKOe ofecrneyeHne yueOHOH MPaAKTHKH
[IpuMeHsTh MONy4YEHHbIE 3HAHUS HA TMPAKTUKE CTYACHTHl MOTYT B CIEIUAIbHOI
nabopatopun  “KoMIBIOTEpHBIX TEXHOJOTHH B (PU3MUYECKOM DJKCIIEPUMEHTE”, HaXOAIIeHCs
HEMOCpPEeACTBEHHO B  Kopmyce ¢usnyeckoro ¢akynprera WIY. Ha kommbioTepax c
npeaycranosiennoi Windows 8 ycranoBieHO HE0OX0auMOE mporpaMmmuoe obecreuenrne MinGW
gcc, Geany, Gnuplot, LibreOffice (Bce mporpammusie maketsl freeware) m ummeroT moctym K
JIOKAJIbHOM CeTH yHHBepcuTeTa U BbIXOJ B MHTepHeT. B xone mpoxoxaeHus yueOHON MPaKTUKU
CTYJEHTBI UCTIOJIB3YIOT CIEAYIONINE JIa00paTOPHbIE CTEH/IBI:
1. «Marematnueckuii MasTHUK ¢ IU(POBON 00OpabOTKONM cHUrHajay (BKJIKOYAs INTATHB C
moABECOM, HaOOp mapoB U HHTEPPEHCHBIN OJIOK AJIs CBSI3U C KOMITBIOTEPOM),
2. «HccnenoBanue TEIIONPOBOAHOCTH METAIOB ¢ IUGPOBBIM yIpaBieHUEM» (BKIHOYAs
HarpeBaTelb, METANIMYECKUN CTep)KeHb, HaObop Tepmorap U uHTepdelcHbIi OI0K AJs
CBSI3H C KOMIIBIOTEPOM),
3. «U3yuyenne audpakinuoHHBIX 3(PPEeKTOB ¢ MUPPOBHIM yHOpaBICHUEM» (BKIHOYAS
yHpaBIsieMblid MIATOBBIIM JABUraTeNb, Ta3epHBIA 10, GOTOANO/, IBE LIS IEPEMEHHON
UIUPUHBI U UHTEP(EHCHBIN 010K IS CBSI3U C KOMITBIOTEPOM).
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HoxymeHT coctaBieH B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC BO (BIIO) nmo nampaBieHuro
03.03.02 ®duzuka.

ABtop nporpammsl ['opOyHoB Cepreii [lerpoBuy, 101IeHT Kadeapbl
o0u1eit U kocMudeckon HU3NKU

é% ‘ JOIEHT, K.§.-M.H. C.II., 'opbyHOB
(nsorule) (3anumaemas donxicHocms) (unuyuansi, pamunus)
[Tporpamma paccMoTpeHa Ha 3acenanuu kadenpsl oOmiei u kocmuieckon dhuszuku UT'Y

«_ 27 » wmapra 2020 .

ITporokon Ne _ 7 , 3aB. kadeapou % B.JI. ITanepHsrii

Hacrosimmasi mporpamMMa He MoOKeT ObITH BOCHPOU3BeeHA HHU B Kakoil ¢opme 0e3

MpeABAPUTEIHLHOTO MMCHMEHHOT0 pa3penieHusi Kadeapbi-pa3padoTynKa MPOrpaMMbl.
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IIpunoxenue 2

VHIVMBUYAJILHOE 3AIAHUE

[10 YYEBHO! I[TPAKTUKE
CTyJICHTa
TpyTITBI 01211 Kypca 2
HaIpaBJIeHHE, TPOPUIH BCE
B TIEPHOJ c« » 202 r. 10 « » 202 T

1.Conepxanue 3agaHus
BEIOJHATE Bee 3aJaHUS 1a00PaTOPHBIX pa0OT 110 TEMaM:
1.«Konebanus mapuka B HETUHEHHOM cpeiey,
2.«TennonepeHoc B OAHOPOJIHOM METALINYSCKOM CTEPIKHEY,
3.« ludpakiysa Ha JUTMHHON OPSIMOYTOJIBLHON IIENTID).

2. Kparkue yka3aHus K BBIIIOJHECHUIO 3aJaHU
B oryere MOKHBI OBITH: II€Jh DPAOOTHI, TAOJHMIA JKCHEPUMEHTAIBHBIX HAHHBIX (IpH
HAJIWYMHU),  DKCIEPUMEHTAJIbHbIE  TIpadUKH,  PE3VJbTATHl  BBIYHMCICHHH,  YETKO
cOpMYJIHPOBAHHBIE BHIBOABL, JUCTHHT YVIIPABILIIONIEH MPOrpaMMEL (B IIPUI0KEHUE).

3. Matepuansl K 0T4eTY 00 UCIIOJIHEHUH 33/IaHUS

K 3amure npakTUKH MPEACTABUTH CIACAYIONMNE JOKYMEHTHI:
NuauBuayansHOE 3a1aHUE TS TIPOXOXKICHUS PAKTUKH
OTyeT 0 NPOXOKIAECHUHU MPAKTUKU

OT3bIB PYKOBOIUTEIS TPAKTUKH

JlaTa BbIIau MHAUBUAYAIBHOTO 3aJaHUs: «___ » 202 1.
PykoBoauTens npakTHUKH K.(h.-M.H., JIOIIEHT ['opOynos C.I1.
(noonucw) (yu. 36anue, yy. cmenens, OOIHCHOCMb) (0.1.0.)
«__» 20 T.

33213.HI/I€ IMPHUHSAI K UCITOJTHCHUIO CTYACHT

(noonucw) (D.1.0.)
«__» 202 r.
3aBeayromuii kKadempoit 001Iel 1 KOCMHUYECKON (DM3HUKH
1.(.-M.H., Ipod. [Tanepusiii B.JI.
(noonucw) (yu. 36anue, yy. cmenens, QOINCHOCMb) (0.1.0.)

«_» 202 1.




IIpunoxenue 3

KAJIEHAPHBIV ILTAH (TPA®YK)
MPOBEJIEHUSI YYEBHOM MPAKTUKH

rpynmnsbl 01211 Kypca 2
HanpasJieHue, npoguin 03.03.02 dusuka,
B NepPUOJI c« » 202r. mo « » 202
OtmMmetka o
BBIINIOJIHCHHUH,
Hara Kpatkoe conepxanue paboTh S
PYKOBOAUTENS

[Tonyyenue 3agaHMsi Ha MNPaKTUKy M IUIaHa-rpaduka
IPOXOXACHUs yueOHOM mpakTuku. IlomyueHue MHCTpyKTaka

hi (1) MO0 TEXHHKE OE30MacHOCTH TMpPHU MPOXOXKICHUH Yy4eOHOU
. . IPAKTHKU.
c .
Breimmonuenne mnaboparopHoit paboTtel mo teme «Konebanus
T mIapuKa B HENUHEWHOH cpexe». OOpaboTtath M OOBSICHUTH
pE3yJIbTaTHI.
c .
Brimonuenue nabopatopHoii pabotsl o Teme «TemnonepeHoc
T B OJHOPOJHOM METANIMYECKOM cTepkHe». OOpaborath u
OO0BSACHUTH Pe3yJIbTATHI.
c .
Brimonnenue nabopaTopHoii paboTsl o TeMe «ludpakuus Ha
— —— | IIuHHON TpsiMOyroJibHOM mienn». O6paboTaTh U OOBSICHUTH
o pE3yJIbTATHI.
c

OdopmuTts oTUeT.




Ipunoxenne 4

OT3bIB
PYKOBOJIUTEJISI YYEBHOU TPAKTUKH

CTYyACHT

rpynna 01211 Kypc 2

Tema «Pusznyeckuii SKCOEPUMEHT C KOMIOBIOTEPHON MOAIEPKKON)
@DaKyJbTeT Puznyueckuit

PykoBoaurens_nonent kadeaper odmeit u kocmuyeckoit dpuznku UT'Y k.¢.-m.H. opOynos C.I1.
(®. U. O., mecTo paboThl, 1OKHOCTh, y4EHOE 3BaHHUE, CTENICHD)

Onenka YPOBHS NMOATOTOBJIEHHOCTH CTYACHTA

TpedoBanus k npoeccHOHAILHOI NMOAT0OTOBKE

CooTBeTCTBYET
B ocHOBHOM
COOTBETCTBYET
He cooTBeTCcTBYeET

YMeeT KOppeKTHO (GOopMylIupoBaTh LeNb U ONPEAEATh 3aJadud 10 TeMe
UCCIIEIOBaHMS BO BpeMsl yUeOHON MPAaKTUKU

VcranaBpauBaeT MPHUOPUTETHI U METO/IbI PCIICHU A IMOCTABJICHHBIX 3a1a4

3HaeT KpUTCpUU BH60pa TCOPCTUUCCKUX U SKCICPUMCHTAJILHBIX MCTOAOB
HUCCICIOBaHUA

BJ'IaI[CGT COBPCMCHHBIMU METOJaMU aHaJIn3a u HHTCpIIpETAlNN
HOJ'Iy‘-IGHHOﬁ HH(bOpMaHI/II/I, OLCHUBATh HUX BO3MOXHOCTH IIpU PCIICHHUU
IIOCTABJICHHBIX 3a1a4

YMmeer AHAJIM3UPOBATL IMOJYUCHHBIC PE3YJIbTATBI, MWHTCPIPETHUPOBATH
IMOJIYUYCHHBIC JAHHBIC

YMeeT 00BEKTHUBHO OLICHUBATL IIOJYYCHHBIC PC3YyJIbTAThI I/I3MCpCHI/Iﬁ u
COMMOCTABJIATh UX C pE3yJIbTaTaMH PACUCTOB, BBIYHCIICHUIN

Ymeer paboTraTh B COCTaBe MalblX TpYyII, NOPUHUMATH YydYacThe B
I/IHTepHpeTaHI/II/I 3KCHepI/IMeHTaJ'II)HI)IX JaHHBbIX, COCTAaBJICHHUHN OT‘—IéTOB 10
TeME MCCIe0BaHUN

YMeeT nenath caMOCTOSATEIbHbIE 0OOCHOBAHHBIC M JOCTOBEPHBIC BHIBOIBI
W3 MPOICIaHHON PabOThI

Cnoco0OeH HCIOJIb30BaTh CIICIUAJIM3UPOBAHHBIC 3HAHUA B obmactu (I)I/ISI/IKI/I
JJIs1 OCBOCHU A l'IpO(i)I/I.]'II)HI)IX (1)I/ISI/IIIGCKI/IX JUCHHUIIIINH

CnocobeH TpOBOAUTH HAy4YHBIE HCCIIENOBaHHMS B W30paHHON 00JIacTH
HKCHEPUMEHTAIbHBIX TEOPETUYECKHX (U3UYECKHX HCCIENOBAaHUMA ¢
MTOMOIIIbI0 COBPEMEHHOW NpHOOpHOW 0a3bl ( B TOM YHCIE CIIOXHOTO
¢uznveckoro o0OpyI0BaHUsA) U WHPOPMALIMOHHBIX TEXHOJIOTUH C y4eTOM
OTEYECTBEHHOTO M 3apYOESIKHOTO OTBITA




JocTronHcTBa

Henocratku

3aKIrouyeHue
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IIpunoxenne 5.

MuHuCTEpPCTBO HAYKH M BbicHIero odopasosanusi Poccuiickoii @enepaunu
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BhICIIIET0 00pa3oBaHus
«APKYTCKHUHM I'OCYJIAPCTBEHHBIA YHUBEPCUTET»
OI'bOY BO «UT'Y»
Puznyeckuil pakyabTeT

Ousnueckuit HaKyIbTeT
Kadenpa obmieit u kocMuueckoit pu3nku
3aB. kadeapoit, a.¢.-M.H.

[Tantepnsin B.JI

OTYET I10 YYEEHO! ITPAKTUKE

PykoBonurens
JOTICHT Kadeaphl oOmmeld 1 KOCMHUYECKOM
¢u3uku K.¢.-M.H.

I'opoynos C.II. /

Crynent rp. 01211
/

Pabora 3amumiena

C OIIEHKOU
« » 202__r.
[TpoTtoxois Ne
HopmokonTpouep
Kpacos B.1.

Upkytck 202__



