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1 OO6uume mojoxKeHus

PaGouas nporpamma auciuminiel «du3nka» cocTaBlieHa B COOTBETCTBUU C TpeOOBaHU-
MU (elepaIbHOr0 TOCYAapCTBEHHOTO0 00pa30BaTEeNbHOTO CTaHJApTa, YTBEPIKICHHOTO IMPHKa-
30M MuHHCcTepcTBa 0Opa3zoBanus u Hayku Poccuiickoit deneparuun  09.08.2021 Ne 728, u oc-
HOBHOW TmpodeccrnoHabHOM 00pa3oBaTeIbHONM MporpaMMbl MOAroToBKHM — «OOO0pymoBaHue
HedTerazonepepabOTKH» MO HApaBICHUIO MOATOTOBKH «15.03.02 TexHoIOrHYeCKHEe MAIIMHBI U

000py1I0BaHKE.

3amaun
TUCIUILINHEI

OBnanenve QyHIAMEHTATLHBIMY MOHITHIMHE, 3aKOHAMHU U TEOPUSMHU KJIACCH-
YECKOW M COBPEMEHHOW (PU3MKH, a TaKKe METOJAaMU (PU3NYECKOro HCCIe0-
BaHMSI.

OBnazneHve mpueMaMyd U METOJIaMHU PEIlleHUs] KOHKPETHBIX 3a7ay U3 pa3iny-
HBIX o0nacTell (PU3UKH.

O3HakoMJICHME C COBPEMEHHOW HaydyHOH ammapaTypoil, (OpMHpOBaHHE
HABBIKOB MPOBEACHUS (DU3UIECKOTO IKCIICPUMEHTA, YMEHUE BBIJICITUTH KOH-
KpeTHOe (PU3MYECKOe COJEep)KaHUE B MPUKIAIHBIX 3a7avyax Oyaymied creru-
AJIbHOCTH.

OCHOBHBIE
paseiibl / TeMbI
JIUCLIUILINHBI

Pa3znesn 1 ®uznyeckne 0OCHOBbBI MeXaHHUKH: KHHeEMaTuka MOCTYNaTEIbHOTO
Y BpAIlaTeIbHOTO ABM)KEHUS, /J[MHAMMKa MOCTYNATEIbHOIO U BPALIATENILHOTO
JBUKCHMSI, 3AKOHBI COXpaHEHMs MMILYJIbCa U dHEpruu. MexaHnyeckas sHEp-
rusi. PabGora, TsaroreHue. DaeMEHTbHl TEOPUM IOJIA. DJIEMEHTHl MEXaHUKU
KUAKOCTEH, DIEMEHTHI CIIEUAIIBHON TEOPUU OTHOCUTENBHOCTH, Dusnueckue
OCHOBBI MEXaHUKU

Pa3znen 2 OcHOBBI MOJIEKYJISIPHON (PM3MKHM M TePpMOAUHAMMKH: Mojeky-
JSIPHO-KUHETUYECKAsl TEOPHS UACAIBHOrO0 Tra3a. ONbITHIE 3aKOHbBI UEAbHBIX
ra3oB YpasHeHue Knaneiipona-MenzeneeBa, CTaTUCTUUECKHE 3aKOHBI MOJIE-
KyJsipHOH (pu3mku. SIBIeHMs TepeHoca B TEPMOJIMHAMHYECKHX HEpaBHOBEC-
HBIX cucreMax, IlepBoe Hauano tepmonuHamuku. lIpuMeHeHue mnepBoro
HayaJla TEPMOJMHAMHUKHU K M30mpoleccaM, Bropoe Hadyamo TepMOAMHAMUKM.
OHtrponus. TemioBele JBUTaTENN U XOJIOAWIBHBIE MAlIMHbI, PealbHbIE rassl,
OCHOBBI MOJIEKYJISIPHON (PU3UKU U TEPMOJIUHAMUKH

Pa3nea 3 Jaexkrpocraruka. IlocTossHHBIN TOK: DIEKTPOCTaTHYECKOE I10JIE
U €ro XapakTepUCTUKHU B BaKyyMe U BellecTBe. OCHOBHbBIE TEOPEMBI IS JIEK-
TPOCTAaTHYECKOIO MOJII B BaKyyMe U BellecTse, [I[pOBOAHMKN U JUDIIEKTPUKU
B DJIEKTPUYECKOM I0JI€. DJIEKTPOEMKOCTh MPOBOJHUKOB M KOHJEHCATOPOB.
OHeprust 1 00beMHas IUIOTHOCTh SHEPIUU dJIEKTpudeckoro mnois, I[locrosH-
HBIM 3JIEKTPUYECKUN TOK, €r0 XapaKTEpPUCTUKU U YCIOBUS CYLIECTBOBAHUS.
3aKOHBI IOCTOSIHHOTO TOKA, DJIeKTpocTaTuka. [TocTosHHBIN TOK

Pa3nen 4 DuekrpomarHeTusm: MarHuTHoe 1oJi€ U €r0 OCHOBHBIE XapaKTe-
puctuku. 3akoH buo-Casapa-Jlannaca. JleiicTBrie MarHUTHOTO 0JIsL HA TOKU U
3apsaael, MaruutHoe nose B BeulecTBe. Jua-, mapa- U ¢peppomMarHeTuku, SB-
JIEHUE JIEKTPOMArHUTHOM MHIAYKIMHU U caMouHayKuuu. [Tpasuiio Jlenna, Oc-
HOBBI TeOpuu MakcBeia, DIeKTpOMardeTu3M

Paznen 5 Kosnebanust m BostHbl: CBOOO/IHBIE HE3aTyXaloOIIKE U 3aTYyXalolue
MeXaHUYECKHEe U 3JIeKTPOMarHuTHble KojeOaHus, BeiHyX1eHHbIe KOieOaHusl.
Crnoxenue kosneOaHuii, BoiHbI, NX XapaKTEpPUCTHKHU. YpaBHEHUE IJIOCKOU U
chepruecKkux BOJIH, DHEPrHsi MEXaHUYECKUX U AJIEKTPOMAarHUTHBIX BOJH, Ko-
neGaHust ¥ BOJTHBI

Pa3nesn 6 Ontuka. KBanToBasi npupoaa usjaydeHusi: JJIeMEHTHI T€OMETPU-

3




4YeCcKoW OnTHKH, BOoNHOBBIE CBOWCTBa cBeTa, TermmoBoe usnydeHue. Potord-
¢ext, OnTuka. KBantoBast npupoia U3mydeHus

Pazgen 7 DiaemMeHTHI KBAHTOBO (U3MKU aTOMOB, MOJIEKYJ M TBEPAbIX
Tesr: Teopust aroma Bopopona no bopy, DneMeHThl KBaHTOBOW MEXaHUKH,
OnemeHThl (U3UKU TBepaoro teia. [loHsATHE 30HHOW TEOPUU TBEPIBIX Tel,
DNeMEeHTHI KBAaHTOBOW (PH3UKU aTOMOB, MOJICKYJT U TBEP/IBIX TEIl

Pazgen 8 DiieMeHTHI (PU3MKM aTOMHOIO APA M JIEMEHTAPHBIX YACTHIL:
OneMeHTHl (U3UKKA aTOMHOTO sijipa, DJIeMEHTapHbIe YaCTHIIBI, KJacCH]pHKa-
U AJIEMEHTAPHBIX YaCTHUIl, DJIEMEHTHI (DU3UKU aTOMHOTO Apa U dJIeMEHTap-
HBIX YaCTHI]

2 IlepeyeHb IVIAHUPYEMBIX Pe3YJIbTATOB 00yUYeHHsI 1O JUCHUIINHE (MOIYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIUii

[Tpouiecc m3yueHus: AUCHUTIINHBI «DU3HKa» HAMpaBJIeH HA (OPMUPOBAHUE CIICTYIOIINX
koMmrieTeHui B cootBeTcTBHH ¢ PI'OC BO 1 0cHOBHOM 00pa3oBaTeIbHOM MPOTPAMMOIA:

KOI[ 1 HAMMCHOBAHUC

I/IHI[I/IKaTOpBI JOCTHIXXCHUA

[Inanupyemble pe3yabTaThl 00y-

KOMITETCHIINH YEHUS 110 TUCIUILINHE
Ob6menpodeccuonanbHble

OIIK-1 Cnocoben | OIIK-1.1 3naer Teoputo, Mosienu U | 3HaTh: - (PU3UUECKHUE SBICHUS U
MPUMEHSITh €CcTe- | OCHOBHBIE 3aKOHBI B 00JIACTH €CTe- | OCHOBHbBIE 3aKOHBI (DU3UKH, TPH-
CTBCHHOHAyYHbIE U | CTBEHHOHAYYHBIX M OOIIEHHXKE- | MEHEHHWE 3aKOHOB COXPAHEHHS B
OOLIEeHKEHEPHbIE HEPHBIX JUCIUIUIAH | BOXHEHIINX MPaKTUYECKUX TMPHU-
3HaHus, MeTonsl Ma- | OIIK-1.2 YMeer mpuMEHSTh METO- | JIOKCHUSX; - (DU3UYECKHE BEIH-
TEMaTHYECKOr0  aHa- | Ibl MaTeMaTHYeCKOro aHalu3a M | YMHBI U (PU3NYECKUE KOHCTAHTHI,
W32 W MOJICIHMPOBA- | MOJACIUPOBaHUS B  mpodeccro- | X ONpeneieHHe, CMBICH, CIIOCO-
HUS B mpodeccro- | HaTbHOM NESATENIbHOCTH | Obl U €IUHUIIBI UX U3MEpPEHUs; -
HanpHOU  nestenbHO- | OIIK-1.3 Bmageer HaBbikamMu uC- | pyHIAMEHTAIbHBIC (U3HUSCKUC
CTH MOJIb30BaHUSA  €CTECTBEHHOHAYY- | OMBITHI, WX pOJIb B Pa3BUTHU

HbIX H O6HI€I/IH)K€HCpHI>IX 3HaHHUA
IpU pCHICHUH NPAKTUYICCKUX 3ada4

HAYK{; - Ha3HAYCHHUE W TPUHIIH-
bl ICUCTBUS BaKHEUINX (Qusu-
YeCKUX MpHOOpOB.

YMeTb: - OOBSICHUTH OCHOBHBIE
HaOJ0/laeMble  NPUPOJHBIE U
TEXHOTCHHbIE ABIEHUS U dPPek-
TBI C TIO3MIWH (yHIAMEHTaTh-
HBIX (U3UYECKUX B3aUMOJACH-
CTBHH, WCTOJKOBBIBATh CMBICT
(Gu3NYecKUX BEIMYMH U TIOHS-
TUH; - 3aluChIBaTh ypPaBHEHUS
uid  (U3MYECKUX BEIWYMH U
HaXOJHUTh €ro pemnieHue u pado-
TaTh ¢ NpubopaMu 1 00opyI0Ba-
HUEM COBPEMEHHON (U3NYecKOu
nabopaTopuu. - yMeTh IpUMe-
HSITh OCHOBHBIE METOBI (PH3HUKO-
MaTeMaTHYeCKOro aHajiu3a s
peIIeHusI €CTeCTBEHHOHAYYHBIX
3ajjay. - MCIOJB30BaTh METObI
(Gu3MYECKOr0 MOJIETHPOBAHUS B




WH)XEHEPHOW MpPaKTUKE.

Brnaners: - pasiU4YHBIMH METO-
TUKaMU (U3UYECKUX HU3MEpEeHUi
npu  o0paboTKe AKCHEPUMEH-
TaJbHBIX JAHHBIX, B TOM YHCIIE C
IIPUMEHEHUEM  KOMIIBIOTEPHOU
TEXHUKd U HH(POPMALIMOHHBIX
TEXHOJIOTUH MPH PEIICHUH 3a7ay;
- HaBBIKAMH SKCIUTyaTallud oOC-
HOBHBIX MPUOOPOB U 000PYIOBa-
HUS COBPEMEHHOW (U3HUECKOU
naboparopuu.

3 MecTo IMCHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe1bHOI MPOrpaMmbl

JucruruinHa BXOAUT B cocTaB 05ioka 1 «/lucuuniauael (MOIyNIH)» U OTHOCUTCS K 00s-
3aTeIbHON YaCTH.

Mecto aucuumiauHbl (3Tan GOpMHPOBAHHS KOMIIETEHIIMH) OTPAXKEHO B cxeme (popmu-
pOBaHUSA KOMIETEHUUH, NPEICTABIECHHON B NJOKyMeHTe Oyenounvle mamepuasivl, pa3MeLIcH-
HOM Ha caiite yHuBepcutTera WWWw.Knastu.ru / Haw ynusepcumem / Obpazosanue / 15.03.02
« Texnonozuueckue mawunsl u 060pydosanuey/OyeHounvle Mamepuabl).

Jucuunnuna «®dusnka» 4acTUyHO peanusyercs B (popMe NpaKTHUECKOH IMOATOTOBKH.
[TpakTryeckas MOAroTOBKa OpraHU3yeTcCs IyTeM MPOBEACHUS MPAKTUYECKUX 3aHATHMH, abopa-
TOPHBIX padoT.

4 CopepxaHue TUCHHMILVINHBI (MOYJI51), CTPYKTYPUPOBAaHHOE 10 TeMaM
(pa3zaenaMm) ¢ ykazaHueM OTBeIEHHOI0 HAa HUX KOJHMYeCTBAa aKaJeMUYeCKHX
4YacoB U BH/JI0B yueOHOH padoThl

4.1 CTtpykTypa u cojiep:KaHue JMCHUILIMHBI 1J15 3204HO0I (hopMBbI 00y4YeHUst

Hucrumnaa «Pu3uka» uzydaercs Ha 1,2 kypcax B 1,2,3,4 cemectpax.

OO6mas TpyI0éMKOCTh JUCITUIUIMHBI cocTaBisieT 12 3.e., 432 4., B TOM YUCJIe KOHTAKTHAs
paboTa oOyuaronuxcs ¢ mpenoganareneM 37 4., IPOMEKYTOUHas aTTecTalus B popMe IK3aMeHa
8 4., camocTosTepHas paboTa oOyyarommxcs, 379 4.

Bunpsl yaeGHON pabOThI, BKJIIOYAsi CAMOCTOSTENIBHYIO pa-
00Ty 00y4arImuXxcs ¥ TPYJOEMKOCTb (B Hacax)

KonTakTtHas paborta
HaumenoBanue pa3ienoB, TeM U CO- | TPEMNojiaBaresis ¢ 00yJaronm-
Jep>KaHle MaTepuana MHCSA KP [Tpom. CPC
[Ipaktu- | Jlabopa- aTTecT.
Jlekumu | deckue TOpPHBIE
3aHATHUS | pabOThI
Pa3nen 1 ®u3nueckne OCHOBBI
MEeXaHUKH
KunemaTuka nocrynarenbHOro u
BpaIaTelbHOTO BIKEeHH. J{nHa-
MUKa MOCTYNaTEeIbHOTO JIBH>KEHHUS. 4 9 9 i i 61
3aKOHBI COXPAHEHUS UMITYIbCA U
sHepruu. MexaHudeckas SHeprusl.
PaboTa. MexaHnuka TBEpIOTO TEa.




HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTepuaia

Bunpl yueOHOM paboThI, BKIIFOUAsi CAMOCTOSATEILHYIO pa-

00Ty 00y4JarOImUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas pabora
nperoiaBaTens ¢ 00y4Jaronu-

MHCA

Jlexknuu

IIpakTu-
YEeCKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThI

NKP

[Tpom.
aTTecT.

CPC

Tarorenue. I1€MEHTbI TEOPUH T10-
7151. DJIEMEHTHI CTIeIIMAIbHONW TEOPHUH
OTHOCHUTEJBLHOCTH.

Pa3nes 2 OcHOBBI MOJIEKYISIPHOM
(pu3uKyM U TepMOIMHAMUKH

YpaBHenue Menzeneena-
Knaneiipona. OnbITHBIE 3aKOHBI
uaeanbHbIX Ta30B. CTaTUCTUYECKHE
3aKOHBI MOJIEKYISIPHON (DUBHKH.
IlepBoe u BTOpOE Havajga TEPMOIU-
HaMUKU. PeasibHbIe rasbl.

30

KonTponbhas padota 1 - Mexanuxka.
MornekynsipHas Gpu3MKa U TepMOJIu-
HaMHKa

23

3auem

Paszgea 3 DuekrpocraTuka. Ilo-
CTOSIHHBIN TOK

DIEKTPOCTaTUYECKOE MOJIE U €ro
XapaKTEepUCTUKU B BaKyyMe U Bellle-
cTBe. [IpOBOHUKY U JUDIEKTPUKHU B
AIIEKTPUYECKOM I10JIE. DIEKTPOEM-
KOCTb IIPOBOJIHUKOB U KOHJIEHCATO-
poB. IToCTOAHHBIN YIEKTPUIECKUI
TOK, 3aKOHBI TIOCTOSIHHOTO TOKa

45

Pa3nes 4 DiekTpoMarHeTusm

MarsauTtHoe 1oJIe U €T0 OCHOBHBIE
XapaKkTepucTuku. MHaykus mar-
HUTHOTO noJisd. 3aKoH Ammepa. Jlei-
CTBUE MarHUTHOTO TIOJIsI HA TOKHU U
3apsael. Cuna Jlopenua. /IBnxenue
3apsaa B 3JEKTPUUYECKOM U MarHuT-
HoM nosisax. DJIC nnaykuuu. Mar-
HUTHOE II0JIE B BEILECTBE. SIBIIeHnE
JIEKTPOMAarHUTHOW MHAYKIIMH U ca-
MouHaykiuu. IIpasuno Jlenna.
OHeprus MarHUTHOTO MOJIsS

40

Pasnena 5 KoJsie0anus ¥ BOJIHBI

CB00OoIHbIE HE3aTyXaOIUE U 3aTy-
Xalolre MEXaHUYeCKHEe U AJIEKTPO-
MarHuTHbIE KojeOaHus. BeiHyx-
nennbie koneoanus. CIoXeHne Ko-
nebGaHuii. BomHbl, MX XapakTepucTu-
KH. YpaBHEHUE IUIOCKOH U cepu-

30




HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTepuaia

Bunpl yueOHOM paboThI, BKIIFOUAsi CAMOCTOSATEILHYIO pa-

00Ty 00y4JarOImUXCs ¥ TPYAOEMKOCTH (B Hacax

KonTaktHas pabora
nperoiaBaTens ¢ 00y4Jaronu-

MHCA

Jlexknuu

IIpakTu-
YEeCKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThI

NKP

[Tpom.
aTTecT.

CPC

YECKHUX BOJH. YpaBHEHHE Oerymiei
BosiHbL. MHTEpdepenuns BoaH. Cto-
SYUE BOJHBL. DHEPrus BOJIH

Konrtponbnas pabora 2 - DnexTpo-
CTaTHKa, IOCTOSIHHBIH TOK, JJICK-
TPOMAruC€Tu3Mm, KOJIEOAHMS U BOJIHEI

23

3auem

Pa3zgen 6 Ontuka. KBanroBasi
NMPUPOAA U3TYUEHHs

DneMEeHTHI ¥ 3aKOHBI TeOMeTpUuYe-
CKOM onTUKH. BOJIIHOBBIE CBOMCTBA
cBera (mHTEpdEepeHIus, AUPpaKIus,
noJisipusanus, gucrnepeus). Tero-
Boe u3nyuenue. Doroadpdexr, ypas-
HeHue DiHmTelHa 1 hoTodddek-
ta. Dpdexr Komnrona

45

Pa3gen 7 DjaeMeHTbI KBAHTOBOM
(pU3UKHN aATOMOB, MOJIEKYJ U TBep-
IBIX TeJ

Teopus aroma Bonopoaa no bopy.
OneMEeHTbl KBAHTOBOM MEXaHUKHU.
VYpasnenue lllpenunrepa. dnemen-
ThI pu3uku TBepaoro tena. [lonstue
30HHOU TEOPHUH TBEPIBIX TEI

30

Pa3nen 8 DuemenTol puznkn
ATOMHOTIO SIAPA U 3J1eMEHTAPHBIX
YacTHUIL

DOnemMeHThl GU3UKH aTOMHOTO Spa.
JedekT Macchl U SHEPTHSI CBSI3H SI-
pa. DeMeHTapHbIe YaCTHIIbI, Kac-
cU(UKAINS YIIEMEHTAPHBIX YaCTHII

30

Konrponbnas pabora 3 - OnTuKa,
KBaHTOBasi, aTOMHas U siiepHas Qpu-
3MKa

22

I'pynnoBast KOHCYJIbTALMA JJIS [TOJ-
TOTOBKH K DK3aMEHY

IK3zamen

UToro
10 AUCHUILIMHE

12

12

12

16

379

* peanuzyercs B (popMe MPaKTUYECKON MOATOTOBKH




5 OuneHo4HbIe cpeacTBa IS NPOBeIeHNs TeKyero KOHTPOJIs U
NMPOMEKYTOYHOM aTTecTAlluU 00y4AIIHUXCH M0 TUCUHUIINHE (MOIYJII0)

(DOHI[BI OILICHOYHBIX CPECACTB AJId MPOBCACHHA TCKYHUICIO KOHTPOJIA YCIIEBAEMOCTH U

MPOMEXKYTOUHOUM aTTecTallud OOCYXIAIOTCS M YTBEPXKAAIOTCA Ha 3acemanuu kadenpsi. [To-
HBII KOMIUIEKT KOHTPOJIBHBIX 33IaHUN WIIM UHBIX MaTepUAIOB, HEOOXOAUMBIX ISl OI[CHHBAHHMSI
pPE3yNBTATOB O0yUEHUS MO ITUCHUILTNHE (MOIYJI0) XpaHUTCS Ha Kadeape-pa3padoTuuke B Oy-
Ma)XHOM HJIM 3JIEKTPOHHOM BHJIE, TaK)Ke (DOHIII OIICHOYHBIX CPEJICTB JOCTYITHBI CTYJCHTAM B
JMYHOM KabuHeTe — pa3zes yueOHO-MEeTOJuuecKoe o0ecrieueHue.

6 YuedHO-MeTOAMYECKOEe M HHPOPMALMOHHOE 00ecedeHHe TUCIUTITUHBI
(MoayJin)

6.1 OcHoBHasl M IONOJTHUTEIbHAS JIUTEpPaTypa

OcHoBHast TuTepaTypa

Hemumuenko, B. U. ®usuka : yuebnuk / B. U. Jlemuauenko, U. B. Jemumauenko. — 6-¢
u3., nepepad. u pomn. — MockBa : UH®PA-M, 2022. — 581 c. // Znanium.com : 3JeK-
TpoHHO-OnOmmoreunas cucrema. — URL: https://znanium.com/catalog/product/1858485
(mara oopamenus: 04.05.2022). — Pesxum oCcTyIIa: 1Mo moammucKe.

Kyzuenos, C. U. ®usuka. Mexanuka. Mexannueckue KojaebaHusi U BOJHbI. Molekysip-
Has Qusuka. TepmoauHamuka : yuyebnoe nocodue / C. U. Ky3neuos. — 4-e uzn., ucop. u
nor. — Mocksa : By3oBckuii yuebnuk : MHOPA-M, 2020. — 248 c. // Znanium.com :
3JICKTPOHHO-OMOIMOTEYHAS cucTema. URL:
https://znanium.com/catalog/product/1084382 (mata oOpareHus: 04 05.2022). — Pexum
JOCTYTA: 1O TOJIUCKE.

Kysnenos, C. U. ®usuka. Bonnoas ontuka. KBantoBas mpupoja u3nydeHus. DiIeMeH-
ThI aTOMHOU U sJiepHO# pusuky : yueoHoe nocooue / C. U. Ky3znenos, A. M. JIunep. — 3-
e 3., mepepad. u gom. — Mocksa : By3osckuii yaueOnuk : UTHOPA-M, 2019. — 212 ¢. //
Znanium.com : 3JICKTPOHHO-OMOIMOTEeYHAs cucTeMa. — URL:
https://znanium.com/catalog/product/1002478 (mata obpamienus: 04.05.2022). — Pexxum
JOCTYTA: 1O TOJIMUCKE.

Huxepos, B. A. ®usuka st By30B: MEXaHUKa U MOJICKYyJisspHas (u3uka : ydyeOnuk / B.
A. HukepoB. — MockBa : U3aarenbcko-toprosas kopropanus «/JamkoB u K°», 2019. —
136 c. // Znanium.com: 53ieKTpoHHO-OMOMMoTeyHass cuctema. —  URL:
https://znanium.com/catalog/product/1093242 (nata obpamenus: 04.05.2022). — Pexxum
JIOCTYTIA: TI0 TIOATTHCKE.

[TepmunoB, A. B. O0mas ¢usuka. 3agauu ¢ pemieHusMu : 3aaa4Huk / A. B. [lepmuHoB,
1O. A. Bapkos. — CapatoB : By3oBckoe obOpazoBanue, 2020. — 725 ¢. // IPR SMART:
rdpoBoii obpazoBarenbHbiii pecype. — URL: https://www.iprbookshop.ru/95156.html
(mara obpamenus: 04.05.2022). — Pexxum mocTyra: 1mo moAmnucKe.

Bonbkenmreiin, B. C. Coopuuk 3amay nmo obmemy kypey ¢usuku / B. C. BonbkeH-
mreiH. — 12-e u3n., ucnp., 11-e uzn., mepepad. — Mocksa : Hayka, 1990; 1985. — 382 c.
Bonbkenmreiin, B. C. CoopHuUk 3a7a4 mo o01meMy Kypcy (QU3UKH: IJi1 CTYJACHTOB TEXH.
By30B / B. C. Bonmbkenmreiin. — 3-e u3z., ucnp. u nom. — Cankr-IlerepOypr: KuamkHbIH
mup, 2003. — 328 c.

['punkpyr, M. C. JIaGopaTopHbIil MpakTUKyM M0 (u3nKe: yueOHOe mocodue Jist By30B /
M. C. I'punkpyr, A. A. Bakymok. — Cankt-IlerepOypr: Jlans, 2012. — 480 c.

Cagennes, U. B. Kypc obmieit pusukn: yued6Hoe mocodue st BTy30B. B 3 1. T.1 : Mexa-
HuKa. MonekymspHas ¢usuka / U. B. CaBenbeB. — 5-e u3a. — Mocksa: Hayka, 1989;
1986; 1982; 1977; 1973. — 416 c.

10. CaBenbes, U. B. Kypc obuieit ¢pusuku: yueOnoe nocodue st BTy308. B 3 1. T.2 : Dnek-
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TpudecTBO U MarHetu3M. Bomubl. Ontuka / M. B. CaBenseB. — MockBa: Hayka, 1988;
1982; 1978. — 480 c.

11. CaBenbes, U. B. Kypc obmieii ¢pusuku: yaedHoe nocobue mis Bry3os. B 3 1. T.3 : Ksan-
ToBas ontuka. AtomHas ¢usuka. @usuka TBEpAOro rena. Gusrka aTOMHOTO Apa U dJe-
meHTapHbIX Yactull / Y. B. CaBenbeB. — Mocksa : Hayka, 1987; 1982; 1979. — 304 c.

12. Tpodumosa, T. U. Kypc pusuku: yuednoe nocodue mis Bry30o8 / T. U. Tpodhumona. — 2-
e u3ll., ucnp. — Mocksa: Breicmas mkona, 1994; 1990. — 478 c.

13. Tpodumosa, T. 1. Kypc dbusuku : yuebHOE TTocoOMe NIl MHXK.-TE€XH. crell. By30B / T. H.
Tpodumona. — 8- usn., 7-e usn., 6-e¢ usad., 5-¢ usa., crep., 4-¢ u3ad., ucrnp. — Mockaa:
Bricmas mxoma, 2004; 2003; 2001; 1999; 1998; 1997. — 542 c.

14. Tpodumona, T. U. Kypc pusuxu : yuebnoe nocoodbue ans By3o / T. . Tpopumosa. — 17-
€ u3., crep., 13-e u3n., 11-e u3g., crep., 9-¢ usn., nepepad. u gom. — Mocksa : Akaje-
must, 2008; 2007; 2006; 2004. — 559 c.

15. Tpodumosa, T. . CoopHUK 3a1a4 110 Kypcy Hu3ukH : yueOHOe mocodue s BTy30B / T.
H. Tpopumosa. — Mocksa: Beiciast mkomna, 1996; 1991. — 304 c.

16. ®usuka: METOAMYECKHE YKa3aHUS IO BBINOJHEHHIO KOHTPOJIbHBIX paboT M pacu€THO-
rpaduyecKux 3alaHui IS CTY/. MH)KCHEPHO-TEXHUUYECKUX HAIp. U CIICIl. 3a04HOU (op-
MbI 00y4enus / coct. M. A. IleperoenoBa. — Komcomonbck-Ha-Amype: U3n-Bo Komco-
MOJIbCKOTr0-Ha-AMype roc. TexH. yH-Ta, 2012. — 55 c.

17. Yeptos, A. I'. 3agaunuk no ¢usuke: yuedbHoe nocodbue st BTy30B / A. I'. UepTos, A. A.
Bopo0OreB. — 6-¢ uzn., uctp. — Mocksa : Uaterpan-Ilpecc, 1997. — 544 c.

18. Yeptos, A. I'. 3agaunuk no ¢usuke: yuedbHoe nocodue g BTy30B / A. I'. Ueptos, A. A.
BopobbeB. — 8-¢ m3n., mepepabd. u gon. — MockBa: ®@usmarnut, 2008; 2006; 2005.
— 640 c.

JlomonHUTENbHAS TUTEpATypa

1. Jmurpuena, H. I'. O6mas ¢uszuka. ['eomerpudeckas 1 BOJTHOBAs ONTHKA : Y4eOHOE ITO-
cobue / H. I'. Imutpuesa, O. H. Yaiikosckas, E. H. bouapuukoBa. — Tomck : M3natens-
ckuit Jlom Tomckoro rocynapcrBenHoro yuusepcutera, 2020. — 184 c. // IPR SMART:
rdpoBoit obpazoBarenbhbiii pecype. — URL: https://www.iprbookshop.ru/116814.html
(mara obpamenus: 04.05.2022). — Pesxxum mocTyra: 1mo moaruckKe.

2. Jlertnag, A. A. Kypc ¢usuku : yuebnoe nmocodue anst Bry3oB / A. A. [Jletnad, b. M.
SABopckwii. — 6-¢ u3., crep., 5-¢ u3n., crep., 4-e us., uctp. — Mocksa : Akagemus, 2007;
2005; 2003. - 720 c.

3. 3ucman, I'. A. Kypc obmeit ¢pusuku. B 3 1. T.1. Mexanuka, MonekynspHas Gu3nKa, Ko-
nebanus u Bonubl / I'. A. 3ucman, O. M. Toaec. — 5-e u3z., crep. — Mocksa : duzmarrus,
1972; 1969; 1967; 1964. — 340 c.

4. 3ucman, I'. A. Kypc obmeit pusuku. B 3 1. T.3 : Onruka, ¢pusuka aTOMOB U MOJEKYI.
®usznka atoMHoro sapa u mukpouactun / I'. A. 3ucman, O. M. Tonec. — Mocksa : @us-
matrus, 1972; 1968; 1965. — 196 c.

6.2 MeToau4yeckue yKa3aHusi JAJsl CTYI€HTOB 10 OCBOECHHIO U CHHUILINHBI

Metoanyeckue yKa3aHus 10 BBIMOJIHEHUIO MPAKTUYECKUX paboT, KOHTPOJIBHBIX padoT U
KYPCOBBIX ITPOEKTOB pa3MelIeHbl B JMYHOM KaOMHeTe o0ydaromierocs B pasjene B paszeine "Me-
TOIUYECKUE MATEPUAITHI .

6.3 CoBpemeHHbIe podeccHOHATbHbIE 0a3bl JAHHBIX H HHGOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI, HCIO0JIb3yeMble NP 0CyLecTBIeHUH 00pa30BaTeIbHOI0
npouecca no JUCHUIINHE



Kaxnomy obydatonumycst odecrieueH A0CTyn (yIaleHHBIH JOCTYI), B TOM YHUCIE B CIY-
yae MPUMEHEHHUS 3JIEKTPOHHOTO OOYYEHHs, NUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHM, K
COBPEMEHHBIM MPO(pECCHOHATBFHBIM 0a3aM JaHHBIX M WH(GOPMAIMOHHBIM CIIPABOYHBIM CHCTE-
MaM, ¢ KOTOPbIMH Y YHUBEPCUTETA 3aKJIIOUEH JOTOBOP.

[lepeuenb pexkOMEHIyeMbIX NPOPECCHOHATBHBIX 0a3 NaHHBIX W WH(GOPMAIMOHHBIX
CIPABOYHBIX CHCTEM IPEICTABJICH Ha caiiTe yHUBepcuTeTa WWW.Knastu.ru / Haw ynusepcumem
/ Obpazosanue / 15.03.02 «Texnonoeuueckue mawunsvt u obopyoosanuey/ Pabouutl yueOmnwiii
nnau / Peecmp OBC.

AKktyanpHast HTHPOpMAIUS 1O 3aKIIOUYECHHBIM Ha TeKYIIUH y4eOHBIH roJl JOroBopaM Mmpu-
BeJleHa Ha cTpanuile HayuHno-texandeckoit onbnuoreku (HTH) Ha caiite yauBepcurera

https://knastu.ru/page/3244

6.4 IlepedeHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOM CeTH
«/HTEepHET», HEOOXOAMMBIX IJISI 0CBOEHUS AU CHUIJINHBI (MOYJIs1)

Ha crpannnie HTH MOXHO BOCIIONIB30BaThCSl HHTEPHET-PECYPCAaMU OTKPBITOTO JIOCTYIIA
10 YKpyNHEHHOW Tpynne Hanpasienuid u crenuansHocTei (YI'HC) 15.00.00 MammnuocTpoe-
HHE!

https://knastu.ru/page/539

HaszBanue caiita DJIEKTPOHHBIN aipec

EctecTBeHHO-HaY4YHbIN 00pa30BaTEIbHBbIH
nopran ¢enepanpHoro noprana «Poccuiickoe | http://en.edu.ru

00pa3zoBaHHE)
Hayunas snexktponnas 6ubnuorexa «Kubdep- http://cyberleninka.ru
JICHUHKAa»
dusnka st BeexX https://questions-physics.ru
https://open-
Bugeonekunu ®usrexa: gekropuit MOTU education.net/academic/university/videolektsii-

fizteha-lektorij-mfti/

7 Opranm.aunOHHO-HenarornquKne yciaoBusi

Opranuzanus o0pa3oBaTeIbHOIO MPOLEcca periJaMeHTupyeTcs y4eOHbIM IJIaHOM M pac-
NUCaHUeM Yy4eOHbIX 3aHATUH. SI3bIKk 00ydeHus (mpenojaBaHus) - pycckuil. Jlyisg Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJleMUYECKUI Yac YCTaHABIMBAETCS MPOJODKUTEIBHOCTBIO 45 MUHYT.

IIpu dopmupoBanuM cBOEW MHAMBHIYaIbHOM 00pa3oBaTEeNbHON TpaeKTOpuHM o0yyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCHUIUIMH U MPO(ECCHOHATBHBIX MOJY-
JIel, OCBOEHHBIX B MPOIIECCE MPEAIIECTBYIONMIET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT 00yJarole-
rocsi OT HEOOXOJMMOCTH UX MOBTOPHOT'O OCBOEHHUS.

7.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

VY4eOHbIil npoliecc NMpH MpernogaBaHuu Kypca OCHOBBIBAETCS HAa MCIOJIb30BAHUU TPaAaH-
OUOHHBIX, MHHOBAIIMOHHBIX H I/IH(l)OpMaHI/IOHHI)IX O6p330BaTeJ'H)HBIX TEXHOJIOTHIA. Tpa}II/IHI/IOH-
Hble 00pa3zoBaTeIbHbIE TEXHOJIOTUU TMPECTABICHbI JEKIUSIMH U CEMUHAPCKUMU (TTPaKTHYECKU-
MI/I) 3aHATUAMU. I/IHHOBaHI/IOHHBIe O6pa3OBaTeJ'H)HI)Ie TEXHOJIOTHHU HCIIOJIB3YIOTCA B BUJC HINPO-
KOTO IIPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpM NpoBeieHus 3aHatuil. MHdopmarmonHsie
0o0pa3oBaTeNbHBIC TEXHOJOTHH PEATH3YIOTCS TYTEM aKTHBH3AIMHA CAMOCTOSTEILHOW PaOOTHI
CTYACHTOB B MH(POPMALIMOHHOIN 00pa30BaTebHOI cpefe.
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https://knastu.ru/page/3244
https://knastu.ru/page/539

7.2 3aHATHA JeKIHOHHOI0 THIA

JIEKIMOHHBIN KypC MpeanoiaracT CUCTeMaTU3UPOBAaHHOE M3JI0KEHUE OCHOBHBIX BOIIPO-
COB y4eOHOr0 IJIaHa.

Ha niepBoii iekuuu JeKTop 00s13aH MpeayNpeauThb CTYAEHTOB, IPUMEHUTENIBHO K KaKOMY
0a30BOMY y4eOHUKY (YUeOHMKaM, y9eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HauOoNbIIM 00beM MH(pOpManuu U 0OecrneunBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB NP 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4yeM 3TO TpeOyeTcsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIFHOE H3yYeHHE MaTepHaa.

7.3 3aHATHS CEMHHAPCKOIr0 THIA

CeMuHapcKue 3aHATHS NPEACTABISIIOT COOON AETaTH3aIHIO JEKIHOHHOTO TEOPETHYECKO-
ro MaTepuaa, IPOBOASATCS B LIEJISAX 3aKPEIUICHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIC Pa3/eIibl.

OcHoBHO# (hopMOI POBEICHHUS CEMHHAPOB SBISIETCS 00CYXKIeHHEe Hanboee nmpodiem-
HBIX M CJIOXKHBIX BOIIPOCOB MO OTJCIBHBIM TeMaM, a TaKkke pa300p HMPHMEPOB M CHTyaluil B
ayJIUTOPHBIX YCJIOBUSAX. B 00sS3aHHOCTH MpemnojaBaTelisi BXOAT: OKa3aHHE METOIUYECKOU T10-
MOILY U KOHCYJIbTUPOBAHHE CTYACHTOB [0 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, IIPEIaracMbIe MPEIOIaBaTeIIeM;

* Y4aCTHE B IUCKYCCHSIX;

* BBITMIOJTHEHHUE TIPOCKTHBIX M UHBIX 3aaHHN;

* ACCUCTHUPOBAHUE MPEIIOIABATEIII0 B IIPOBEACHUH 3aHITHH.

OTBeT H0/KEH OBITh APryMEHTHPOBAHHBIM, PA3BEPHYTHIM, HE OJTHOCIOKHBIM, COACPKAThH
CCBIJIKM Ha UICTOYHHKU.

Jloknaasl ¥ ONIIOHUPOBAHHUE JIOKJIAJ0B MPOBEPSIIOT CTENCHb BIIAJICHUS TEOPETUYCCKHM
MaTepUalioM, a TAK)Ke KOPPEKTHOCTh M CTPOTOCTh PACCYKACHUIA.

OueHrBaHUE 3a/1aHHM, BBIIOJHCHHBIX HA CEMHHAPCKOM 3aHSTHH, BXOIMUT B HAKOIUICH-
HYIO OIICHKY.

7.4 CamocTtosiTeqibHAs pa0d0Ta 00y4aIOIMXCH MO JUCUUILTHHE (MOTYJIIO)

CamocrosTrenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, LEJIEHAIPAaBIEHHOTO
nproOpeTeHNs CTYIEHTOM HOBBIX 3HaHUH, yMEHUH 0e3 HEeMmOoCpPeICTBEHHOI0 yJacTusl Ipenoja-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTHbIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysbTaToB AeATEIbHOCTH 00yUaroIerocs.

[{enu camocTOSATENIbHOMN pabOTHI:

* CUCTEMAaTHU3alMs U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUN M NPAKTHUECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHue U pacliipeHre TeOPEeTUYECKUX 3HAaHUM;

- (hopMHpOBaHNE YMEHUH HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO JIOKYMEHTAIHIO,
CIEUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSITEIILHOCTH MBIIIJICHHS, TBOPUYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAaMOPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aliy;

* pa3BUTHUE UCCIEA0BATEIbCKUX YMEHHUH U aKaIeMUYECKIX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYHIECTBISATHCS WHAMBHUIYATbHO WM TPYNIAMHU CTY-
JIEHTOB B 3aBUCHUMOCTH OT 1IeJId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMaTHKHU.

TexHOoOrHsI OpraHU3aIi CaMOCTOSITENIbHON paboThI CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.
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KoHTponb pe3ynbTaToB BHEAYAMTOPHOM CAaMOCTOSTENBHOW pabOThl CTYIEHTOB MOXET
MIPOXOANTH B MTUCHMEHHOM, YCTHON WJIM CMEIIaHHOU (hopme.

CTyneHThl JOJDKHBI MOAXOJUTh K CaMOCTOSITENbHOM paboTe Kak K HauBaKHeHUIIeMy
CPEICTBY 3aKpEIUICHUsI U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUHM, BHIPAOOTKE €IMHCTBA B3IJISA0B Ha
OTJeNIbHBIE BOIPOCHI Kypca, MPUOOPETEHHS ONPEIeICHHBIX HABBIKOB M MCIIOJIb30BaHUs Tpodec-
CHUOHAJILHOW JIUTEpPaTypHI.

7.5 Metoauyeckue peKOMeHIAMH JJIs1 00YyYAKIIHXCS M0 0CBOEHH IO THCIMIIINHBI

[Ipy uM3y4yeHHM IUCHUIUIMHBI OOYYarOHmIMMCS 1I€JIECOO0pPAa3HO BBIMOIHSITH CIIEIYIONIUE
PEKOMEH 1IN

1. U3yueHue yueOHOU AUCUUILTUHBI JOHKHO BECTHCHh CUCTEMATHUECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHIyeTCs IO aMSTH BOCIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEICICHUS, TOHITUS pa3ie-
na.

3. Oco0oe BHUMaHHE CIEAYET yJEIUTh BHIITOJHEHUIO OTYETOB IO MPAKTUYECKUM 3aHSATHU-
SIM ¥ HHJJMBHTyaTbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENIBHYIO paboTy.

4. Bcs Tematrka BOIPOCOB, U3YYaE€MBIX CAMOCTOSITENIbHO, 33/1a€TCS Ha JIEKIMSIX MPEro-
naBaresneM. MM ke 1aroTcsi HICTOYHHUKH (B MEPBYIO OYepelb BHOBh M3JIAHHBIE B TIEPUOIUIECKOM
HAy4YHOU JUTepaType) it OoJiee AeTalbHOro MOHUMAHUSI BOIIPOCOB, O3BYYCHHBIX HA JICKIUH.

[Ipu camocTosATensHON TPOPaObOTKE Kypca 00ydaromuecs T0JDKHBIL:

- IPOCMAaTPUBATh OCHOBHBIE OMPe/IeeHUs U (DAKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHSITHH MaTe€pHall M JIOTIOJHUTH
€ro C Y4eTOM peKOMEHIOBaHHOH 10 JaHHOW TeMe JUTEepaTyphl;

* U3YYUTHh PEKOMEHIOBaHHYIO JIUTEPATYPY, COCTABISTH T€3UChI, aHHOTAIIUN M KOHCIIEKTHI
Haubosee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJILHO BBIMOJHATH 33aHNUs1, aHAJOTUYHBIE MTPEJIaraéMbIM Ha 3aHATHIX;

* UCIOJIb30BAaTh JJIS CAMOINIPOBEPKH MaTepHalibl (POHIA OIEHOYHBIX CPEJCTB.

7.5.1 MeToauveckne yKa3aHus nNpu padore HAl KOHCIIEKTOM JIEKIMHU

B Xo/e NeKIMOHHBIX 3aHATHH HEOOXOJMMO BECTH KOHCIICKTHPOBAHUE YIeOHOTO MaTepHa-
na. OOpamate BHUMaHue Ha (OPMYITUPOBKH 3aKOHOB, PAaCKPBIBAIOIIME COJACPKAHHME TEX HIIU
WHBIX (U3UYECKUX SBJICHUHA U MPOIECCOB. JKemareabHO OCTaBHTh B pa0OYMX KOHCIICKTaX TOJIS,
Ha KOTOPBIX MOXHO JIeaTh MOMETKH M3 PEKOMEHIOBAHHOM JIUTEPATYphI, TOTOIHSIONINE MaTe-
pHa MPOCITYIAHHOW JIEKIIUH, a TAKXKE IMOJICPKUBAIONINE 0COOYI0 BAYKHOCTh TEX MJIM MHBIX TE€O-
PETHUECKUX TTOJTOKEHHH.

[Ipu pabote HaJ KOHCIIEKTOM JIEKIIUHA HEOOXOJWMO MPOYUTATH HM3JIOKCHHBIA MaTepHal
mpenoaaBaTenieM, a TaKKe MPOUYECTh COOTBETCTBYIOIIUE Pa3/esibl PEKOMEHIOBAHHOTO Mperno/ia-
BareneM yueOHHUKa, NIt ATOTO MOYKHO MCIIOJIb30BaTh Memoouueckue ykazanua 2, 3 (n. 8.1).

B mporiecce u3yueHuss KOHCIIEKTa U JOMOJHUTEIBHON JIUTEpaTyphl 00paTUTE BHUMAHUS Ha
OTIpe/ieNIeHUs] OCHOBHBIX (PM3UYECKUX BEIUYMH M MX pa3MepHOcTeil. [IOBTOpUTH OCHOBHEIC SB-
JICHUS] U 3aKOHBI, KOTOPBIE OMUCHIBAIOT ITH sBIeHUA. Ecnm kakue-mnbo 3aKOHOMEPHOCTH U
(bopMyITBI, CBA3BIBAIONTNE (PH3UICCKUE BETMYUHBI UMEIOT BBIBO, TO HEOOXOIMMO H3yYUTh ITOT
BBIBOJI 10 KOHCIIEKTY WJIM MO y4eOHUKY. PekoMeHyeTcs Takke B KOHIIE M3YYCHHs] KOHCIIEKTa
MIPOBEPUTH ce0s HAa 3HAHWE W NMMOHMMAHWE OCHOBHBIX (PM3WYCCKUX BEIMYWH, ((OPMYJ M 3aKOHOB
10 U3y4aeMOU TeMeE.

7.5.2 MeTtoau4ecKkue yKa3aHusi 10 CAMOCTOSITeIbHOM padoTe HA/l M3y4aeMbIM MaTe-
PpHAJIOM H IIPU MOATOTOBKE K IIPAKTUYCCKUM 3aHATUAM
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[Ipu MoAroTOBKE K MPAKTUYECKOMY 3aHITHIO HEOOXOAUMO H3yYUTh TEOPETUYCCKUI MaTe-
pHall, COOTBETCTBYIONIMI MPAKTHYECKOMY 3aHITHIO, IT0 KOHCIEKTY WJIH Y4eOHHUKY PEKOMEH]I0-
BAaHHOT'O TPENOIaBaTEIICM.

Ocoboe BHMUMAaHUE CIIEAYET YACIUTh OCHOBHBIM (DPU3UYECKUM SIBJICHUSM M 3aKOHaM, OIH-
CBhIBAKOIIIUM 3THU SIBJICHUA. HCO6XOI[I/IMO IMPOBCPUTH OIIPCACIICHUA (bI/I?;I/I‘-IeCKI/IX BCJINMYHH, BXOOA-
IIMX B 3TH 3aKOHBI, & TAK)Ke UX pazMepHocTH. ClenyeT Takke MOBTOPUTH (OPMYIIBI, ONKUCHIBA-
HOMUC U3y4CHUC (1)I/I3I/I‘I€CKI/IX BCJIMYMH B 3aBUCUMOCTU OT MCHAIOIIHUXCSA IapaMCTPOB. ITones3no
TaKXe MO0 33JaYHUKy MPOCMOTPETh MPUMEPHI THIIOBBIX PEIICHUNA (U3UYECKUX 3ajad, OTHOCS-
IUXCs K AaHHOU TeMe. JJist 3TOro MO>XKHO UCTIOJIb30BaTh Memoouueckue ykazanus 4, 5 (n. 8.1).

7.5.3 MeToau4ecKkue yKa3aHusi 110 BbINIOJTHEHHIO J1a00paTOPHOI padoThl

J1yist BRITIONTHEHUS JTa00paTOPHOM paboThl HEOOXOIUMO HUCIIOJIB30BATh MEenoOuuecKue yKa-
3anuna 1 (n. 8.3) U3y4uTh U NIPUMEHUTDH CIICIYIOIINE PEKOMEHOAyuu, TaK KaK ONMCAHUE K KaX-
JI0H J1abopaTopHO paboTe BKIIOYAET B ce0sl ClIeAyIolre naparpagsl:

1. ens padotsl. [IpubGopbl 1 IpUHAIEKHOCTH.

2. Beenenue.

3. ®u3nuecKue OCHOBBI IKCIIEPUMEHTA.

4. TlopsiioK BBIIOTHEHUS paOOTHI.

5. Bonpocs! 115 nonycka.

6. IIpoTokon n3mMepeHui.

7. TecT i1 3aIIATHL.

B nepeom maparpade mocraBieHa yenp 1a60pamopHol padomsl W TIEPSUUCIICHBI TIPU-
HA/JICKHOCTH, HEOOXOAUMBIE sl BHITTOJIHEHUS JTa00paTOPHOM paboThI.

B 66edenuu w3noxeHsl M3ydaeMble 3aKOHBI, OTPEICIICHBI (PU3NYCCKUE BEIIMYUHBI U HX
B3aUMHasl 3aBUCUMOCTb.

OOyyaroniemycsi HEOOXOJIMMO BHUMATENIbHO H3YyuuTh «Du3uueckue 0CHOBbl IKCHepu-
Menmay, Te oNKcaHa YKCIIEPUMEHTAIIbHAsS YCTAHOBKA U MPUBE/ICHA CXEMa. 31ECh K€ peIIaeTcs
dbusndeckas 3aaya s OnpeaeeHrs HCKOMOU BETMYUHBI.

[Tocne u3ydeHus nopsaoka 6vinoaHeHus pPadbOThl CTYIEHT JODKEH MPEICTaBIATh JKC-
MEPUMEHT B 1I€JIOM, 3HaTh, KaK U B KaKOW MOCIEAOBATEIILHOCTH M3MEPSIOTCS (pu3nyeckue Be-
JTUYUHBI.

st nomycka k pabote HEOOX0IMMO OTBETUTH Ha «Bonpocel 014 donyckay.

[Ipu mpoBeneHUM HKCIIEPUMEHTA JAaHHBIE BCEX U3MEPEHUM HYXHO BHECTH B «IIpomokon
U3MepeHuil» B COOTBETCTBUU C €ro (OpMoi M TMOPSAIKOM paboThl. B mpoTokosne u3MepeHuit
MPOBOSTCS TAK)KE BCE HEOOXOAMMBIE PacUEThI.

st moctpoeHust rpaikoB B MPOTOKOJIAX UMEETCSI MIJUTUMETPOBAs CETKA.

[Tocne TOrO, KaK BBIMIOJIHEHO 33/1aHKe K Ja00paTOpHOI padoTe, HY)KHO CIeIaTh BHIBOBI U3
MIPOJIETITAHHOTO AKCIIEpUMEHTA. BBIBOIBI BKIIFOYAIOT B CEOSI:

- aHAJIM3 MOJYYEHHOM 3aBUCUMOCTH BEJIMYMH U COOTBETCTBHUE €€ HCCIIEYEMOMY 3aKOHY;

- CpaBHEHUE SKCIEPUMEHTAIHHOTO 3HAUYCHUS (PU3UYECKON BEIUYUHBI C TEOPETUUECKUM
3HAUYECHHEM;

- aHAJIM3 YCJIOBHUH SKCIEPUMEHTA U BO3MOXKHOCTEH MX U3MEHEHHS C IEJIbI0 YBETUUYCHUS
TOYHOCTH U3MEPEHUH U BHIYUCIECHUS UCKOMOU (PU3MUECKOI BEINYNHBI.

Onucanne mabopaTOpHON PabOTHI 3aKAHUMBACTCS Miecmom 01a 3auwjumel. [IpaBunbHbBIC
OTBETHI Ha BOMPOCHI TECTA CBUIECTEIHCTBYIOT 00 YCBOSHHH TEOPETUYECKOT0 MaTepuaia JaHHOU
nabopaTOpHON pabOTHl M YCTICITHOM €€ BBITTOJTHEHUH, YTO SBJISETCS 3aJI0TOM IMOJyYEHHUS 3aueTa
1o 3TOM paboTe.

7.5.4 MeToau4ecKue yKa3aHusl 10 BbINOJTHEHHIO KOHTPOJIbHOH PadoThl
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K BemmonHeHU0 KOHTponbHOU paboTel (KP) mo kaxxnomy pasneny pusuku cTynaeHT, 00y-
Yalouiics Mo Kypcy o01eld pU3nKu, MPUCTYNAeT TOIBKO MOCIE U3YYeHHs] TEOPETUYECKOTO Ma-
Tepuasa, U3JI0)KEHHOTO MPENOaBaTEIEM WM U3yYEHHOI0 CaMOCTOSTEIBHO COOTBETCTBYIOLIETO
JTaHHOMY pazjieny (hU3HKH.

[Tpu Bemonnennu KP cTyaeHTy Heo0X0AMMO pyKOBOICTBOBATHCS CIICAYIOLIHM:

1. KP BbImonHSAETCS YepHWIAMH B OOBIYHOW IIKOJIBHOM TETpaau, Ha OOJIOKKE KOTOPOU
NPUBOJAATCS CBEACHUS MO0 HOpMaTuBHOMY nokymeHTy P/ ®I'BOY BIIO «KHAT'Y» 013-2016.
«TekcroBble cTynenyeckue padotsl. [IpaBuna odopmiaeHUs».

2. YcnoBus 3amau B KP nepenuchiBaroTCs OTHOCTRIO 0e3 cokpamieHuid. J{ns 3amMedyanwii
IpernojaBaTess Ha CTpaHUIax TeTPaal OCTABIISIFOTCS MOJISL.

3. Ilpu Bemonnennn KP HeoOxomumo 3amucarh KpaTKoe yCIOBHE 3ajadd. B pemienun
TpeOyeTcs MPUBECTH OCHOBHBIE 3aKOHBI M (POPMYJIbI, HA OCHOBAHUM KOTOPBIX MPOHU3BEICHO pe-
nieHue (¢ nosgcHeHusMu). [Ipy HanMuMM BEKTOPHBIX BEIMYMH U KOOPJIMHAT BBIIOJIHSAETCS PUCY-
HOK, COJepKallluii 3TU BEJIMYUHBL. B KOHIIE pemeHus 3a1aun MpoBepsieTcsl pa3MEepHOCTh UCKO-
MOM (PM3NYECKON BETUUMHBI U 3aIIMCHIBAECTCS OTBET.

4. B xonue KP yka3biBaeTcs, KakuM y4eOHHKOM WJIM y4EOHBIM MOCOOMEM CTYICHT IO0JIb-
30BaJICS IPY BBITIOJIHEHUH PaOOTHI (Ha3BaHUE ydeOHUKA, aBTOP, TOJT U3TAHU).

5. Homepa 3aa4, KOTOpbIe CTYACHT IOJIKEH BKIOYUTH B cBOt0 KP ompenenstorcs mo yka-
3aHHBIM Ta0JIMIIAM BAPUAHTOB B METOAMYECKOM IMOCOOMHM, BbIIaBa€MOM IpemnojaaBarenieM. Jljis
BeinoaHeHus: KP Heo0XxoauMo ucnons30Bath Memoouueckue ykazanus 2, 3 (n. 8.3).

6. KP cTyneHT nomkeH BbICTaBUTh B JIMUHBIN KaOWHET /71 IPOBEPKU MPEIO0/1aBaTEIEM.

7. Ipu 3ammute KP cTyneHT momkeH ObITh TOTOB JaTh MOSICHEHUS MO CYIIECTBY PEIleHUs
BbIJIaHHBIX 33/1a4.

8 MarepuajJbHO-TEXHHUYECKOE 00ecrieueHne, He00X0uMoe J1JIs1
ocyuecTBJIeHHs 00Pa30BaTEeIbLHOIO NMpolecca Mo AUCHUILINHE (MO1YJII0)

8.1 JIuneH3MOHHOE H CBOOOTHO PACIIPOCTPAHsIEMO€e MPOrPpaMMHOe oDecreYeHue,
MCMOJIb3yeMOoe MPH OCYLIeCTBJIEHHH 00Pa30BaTeLHOIO0 Mpoiecca
10 TMCIMIIHHE

VYHuBepcuTeT obOecredeH He0OX0AUMMBIM KOMITJIEKTOM JIMIIEH3MOHHOTO M CBOOOJIHO pac-
IPOCTPaHSIEMOro MPOTrPaMMHOIO OOecledyeHusi, B TOM YHUCIIe OT€YECTBEHHOTO MPOU3BOJICTBA.
CoctaB mporpaMMHOTO oOecreueHus, He0OOXOMMOTO JIUTsl OCBOCHUS TMCIUTUTNHBI, IPHUBEIEH Ha
caiite yHuBepcurera Www.knastu.ru / Haw ynusepcumem / QO6paszosanue / 15.03.02
«Texnonocuueckue mawiunvl u 06opyoosanuey / Pabouuii yueonwiti nian / Peecmp 110.

AKTyalnbHbIE HAa TEKYIIMH y4eOHBIA TOJ PEKBU3UTHI / YCIOBHS HCIONB30BAHHS TMPO-
rpaMMHOTO oOecrieueHus puBeeHbl Ha cTpanuiie U T-ynpasienus Ha cailTe yHUBEPCUTETA:

https://knastu.ru/page/1928

8.2 VYuebdHo-1200paTopHOE 000py/I0BaHHE

Aynutopus | HammeHnoBanue ayautopuu (1abopatopun) Hcnonszyemoe o6opy-
JIOBaHUE
408/1 JlaGoparopus MEXaHUKH U TEPMOJUHAMUKY, dJIEKTpU- | JlabopaTopHbIe CTEH b

4yeCTBa U MarH€tTusma

409/1 JIaGopartopusi ONTUKU U (PU3UKU TBEPJOTO Tela JlaGopaTopHbI€ CTEH b
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416/1 KommnbrorepHsiit knace (Meaua) [IepcoHasibHBIE KOMITb-
I0TEpHI

8.3 TexHuuyeckHe U 3JTeKTPOHHbIE CPeACTBA 00yUeHUsI

[Ipu npoBeneHUH JNEKIMOHHBIX M MPAKTUYECKUX 3aHATUH MCIOIB3YETCS ayauTOPHs
416-1, oGopyaoBaHHasi CTAIMOHAPHBIM MPOEKTOPOM JII OTOOpakeHHsl mpe3eHTarui. Kpome
TOTO, TPH MPOBEACHUH JICKIIMHA M MPAKTUYECKUX 3aHATHH HEOOXOIUM KOMIIBIOTEP C YCTaHOB-
JICHHBIM Ha HeM Opay3epoM U MPOrpaMMHBIM OOECIeYeHUEM I AeMOHCTPAlUU MPe3eHTalUM.
Jis peanu3anuu AMCHUILIMHBI TTOATOTOBIICHBI CIICAYIONINE PE3eHTAlUN:
1. UccnenoBanue paboThl TEIIOBOM MamiuHbl CTUPIIMHTA.
2. M3yueHne 351eKTpPOMarHuTHOTO TIOJIL.
3. HabnroeHue BOTHOBBIX SIBICHUHN (Ha MpUMepe NPSIMOIMHEHHOTO paclipoOCTPAHEHUS BOJIH
CBY-nuamnasoHa.
4. UccnenoBanue paboTel uHTEphepomeTpa MaiikenbcoHa
5. Onpenenenne nocTosiHHON BuHa.
6. Koncrantsl mukpomupa (mocrosiunas [lnanka).
IIpakTHyecKue 3aHATHS.
Aynuropuu JUIsl IPAKTHYECKUX 3aHATUN YKOMILIEKTOBAHBI CIICLMAIN3UPOBAHHON Mebe-
JBI0 ¥ TEXHUYECKUMU CpeICTBaMH 00ydeHUs! (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).
JlaGopaTopHble 3aHATHSA.
s naGopaTOpHBIX 3aHATUN HCIIOJIB3YETCS aylAUTOpPHUs, OCHAILEHHAas 00O0pYIOBAHUEM,
YKa3aHHBIM B Ta0I. 1. 8.2.

CamocrosiTesibHas padora

[Tomerenust st caMOCTOSATEILHOM pabOThl OCHAIICHBI KOMIIBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTBIO IOJIKIIIOUEeHHS K ceTH «VIHTepHeT» U JOCTYNOM K 3JIEKTPOHHOM HH(POPMAIIMOHHO -
oOpazoBatensHOi cpene KHAT'Y:

- 3aJ1 aniekTpoHHOl nHpopmanuu HTBb KHAT'Y;

- KOMITBIOTEPHBIE KJIacChl (pakynbTeTa.

9 MHHble cBeaeHUA

MeToanyecKkue PEKOMEHAAUH 110 Oﬁy‘IEHI/IIO JIMI ¢ OTPAHUYCHHBIMH BO3MO’KHO-
CTSAMHU 310POBbA U UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI 00YUYaIOIUMUCS C OTPAaHMUYEHHBIMU BO3MOYKHOCTSMHU 3/10POBbSI
MOET OBITh OPraHM30BaHO KAaK COBMECTHO C JAPYIMMHU OOYyYaroIMMUCS, TaK M B OTJEJIbHBIX
rpynnax. [Ipennonaratorcs cnenuaibHble YCIOBHS IS TOJIy4yeHus: 00pa30BaHusl 00yJarouMHu-
Csl C OTPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Ipodeccopcko-mieqarornyeckuii CoOCTaB 3HAKOMHUTCSI € TCUXO0JIOTO-(PU3UOTOTHYECKUMU
0COOEHHOCTAMH O0YYarOMIMXCsl MHBAIUIOB U JIMI[ C OFPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3]10pO-
Bbs, UHJIMBUyaJIbHBIMU NPOTrpaMMaMH peadMINTalluu WHBAIUAOB (Mpu Hanuuuu). [Ipu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOJHUTEIbHAS MOAJEPKKA IIPENOAABAHMS ThIOTOPAMHU, IICHXO-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBHM ¢ MeTOIMYECKMMHU peKoMeHAanussMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/058H) B Kypce Mpeanojaraetcs WCIOJIb30BaTh COIMAIBHO-AaKTHBHBIE U Pe-
(iiekcuBHBIE METOIbI 0OYUEHUS], TEXHOJIOTHU COLIMOKYIBTYPHOIN peaOUINTALMU C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJIEHUH IMOJIHOIICHHBIX MEXJIMYHOCTHBIX OTHOILLIEHUH C APYTUMU CTY/IEH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTHYECKOTO KIMMaTta B cTyeHueckoil rpymnme. [logbop u
pa3paboTKka y4yeOHBIX MaTepHalIOB MPOU3BOJISATCS C YYETOM IPEJOCTaBICHUs MaTepHalia B pas-
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JUYHBIX (OpMax: ayAHalbHOM, BU3YaIbHOW, C WCIOJB30BAHUEM CIEIHATBHBIX TEXHUYECKHX
cpencTB ¥ HHGOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuumuivHbl aunamu ¢ OB3 ocyliecTBisieTCss ¢ UCIOJb30BaHUEM CPEACTB
00ydeHus1 00IIEero W CIENHAIBHOIO Ha3HaueHUs (MIePCOHAIBHOTO M KOJUICKTUBHOT'O HCIOJB30-
BaHUs). MaTepualbHO-TEXHUYECKOE 00ECIICUCHHE MPEayCMaTPUBACT MPUCTIOCOOICHUE ayTUTO-
puii kK Hy>kaam i ¢ OB3.

®dopma MpoBeJEHUsI aTTECTAMU ISl CTYJEHTOB-UHBAINU/IOB YCTAHABIMBACTCS C YUETOM
WHIUBHUIYAJIbHBIX MCUX0(pU3NIecKux ocodeHHocter. s ctynentoB ¢ OB3 npemycmaTpuBaet-
sl TocTymHas (hopMa MPeI0CTaBIICHUS 3aJaHUI OIEHOYHBIX CPEJICTB, 2 UMEHHO:

* B TICYaTHOM WJIM ODJIGKTPOHHOW QopMe (I JUIl ¢ HAPYIICHUSIMUA OIOPHO-
JIBUTATEIBHOTO amnmapara);

- B IIeYaTHOW (popMe WU DIIEKTPOHHOH (hOopME C YBEITMUCHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYILICHUSIMH CIIyXa, PEUH, 3pEHHUS);

* METOJIOM YTEHHUS aCCHCTEHTOM 3aJIaHUsI BCIIYX (/IS JIUI] C HAPYIICHUSIMH 3PEHUSA).

CrygeHTaM ¢ MHBJIMIHOCTBIO YBEIMYMBACTCS BPEMsl Ha MOJrOTOBKY OTBETOB Ha KOH-
TPOJIbBHBIEC BOIPOCHL. JIJIT TaKKUX CTYJAEHTOB MPEAyCMAaTpPUBACTCA JOCTyMHas (opma ImpeaocTaB-
JICHUS OTBETOB HA 3aJ]aHMs, & IMCHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB Ha KOMIIbIOTEpE (AJIsl UL C HAPYIICHUS-
MU CllyXa, peun);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (IS
JUI C HAPYIICHUSIMUA OMTOPHO-/IBUTATEIILHOTO aIlapara);

* YCTHO ([U1s1 TUI] C HAPYLICHUSIMU 3PEHHUSI, OTIOPHO-JBUTATEILHOTO allapara).

[Ipu HEOOXOAUMOCTH JJIsl 0OYUAIOIIMXCSl C MHBAJIMIHOCTHIO MPOLEypa OLICHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.

16



