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1 OOume mooKeHus

Pabouas nporpamMma mucuurinabl «Du3nka) cocTaBiIeHa B COOTBETCTBUU C TPEOOBaHU-
AMHU (eslepaIbHOr0 rocyapCTBEHHOrO0 00pa30BaTEebHOIO CTAHJApPTa, YTBEP)KIEHHOIO MpHKa-
30M MunucTepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparuu ot 09.08.2021 Ne 727, u oc-
HOBHOI npodeccuoHanbHO 00pa3oBaTeIbHON IPOrpaMMbl MOATOTOBKU « TeXHOI0rus MalIHo-
CTpOEHUS» 10 HarpaBieHHIo noAroToBku 15.03.01 «MammuHoCcTpOEHUEY.

3amayu QUCIIH-
[LUIUHBI

OBnanenue GyHIaMEHTATBHBIMU MOHSATUSMU, 3aKOHAMH M TEOPUSIMHU  KJIac-
CHUYECKON U COBpEMEHHOMU (DM3HKH, a TAKXKE METOAaMH (PU3UUECKOTO UCCIIe-
JIOBaHUSI.

OBnazneHue nprueMaMu U METOJaMH PEIIeHUs KOHKPETHBIX 3a/1a4 U3 pa3-
JMYHBIX o0nacTel (PU3HKH.

O3HakOMJIEHHE C COBPEMEHHOM Hay4yHOM amnmaparypoi, opMupoBaHue
HAaBBIKOB TPOBEACHHS (PH3UIECKOTO IKCIIEPUMEHTA, YMEHUE BBIJICITUTH KOH-
KpeTHoe (hr3ruecKoe cofepaHue B MPUKIIAAHBIX 33aa4ax Oyaymien crenu-
AJIIbHOCTH.

OcHOBHBIE pa3-
el / TEMBI
JICITUTUTAHBI

Pazgen 1 ®usnyeckue 0CHOBBI MeXaHUKH: KMHEMaTHKa IOCTyNaTeabHO-
IO ¥ BpallaTEJILHOTO ABMKEHNUS, J[MHaMUKa [TOCTYIIaTEILHOTO U Bpala-
TEJBHOIO ABUKEHHUS, 3aKOHBI COXPaHEHUS! UMITyJIbca U SHEpruu. MexaHu-
yeckas sHeprus. Padora, Tarorenue. D1eMeHThl TEOPUU TOIS. DIEMEHTHI
MEXaHHUKH JKUJIKOCTEH, DIEMEHTHI CIELIMATIbHON TEOPUU OTHOCUTEIBHOCTH,
] ®uznueckne OCHOBBI MEXAHUKHU

Pa3nea 2 OcHOBBI MOJIEKYJISIPHOI (PM3MKH U TePMOAMHAMMKM: Moneky-
JISIPHO-KUHETUYECKasi TEOPUs NIACAIBHOTO Tra3a. ONBITHBIE 3aKOHBI UAEATIb-
HbIX Ta30B YpaBHeHue Kianelipona-MenneneeBa, CTaTucTudeckue 3aKOHbI
MOJIEKYJISIpHOM (pr3uku. SIBIeHUs epeHoca B TEPMOAMHAMUYECKHUX HEPAB-
HOBECHBIX cucTeMax, [lepBoe Hauano TepmoauHamuku. [Ipumenenue neppo-
ro Havajia TEpMOJMHAMUKH K H30IpoleccaM, Bropoe Hayano tepMouHa-
MUKH. DHTpomnus. TemnoBsle ABUTaTeNN U XOJO0IWIbHbIE MAIlIMHBL, Peans-
Hble Ta3bl, KonTponbeHas padora 1 (o pazaenam 1, 2), 2 OCHOBBI MOJIEKY-
JSIpHON (PU3HUKHU U TEPMOIUHAMUKHU

Pazgen 3 DuexkrpocraTuka. [IocTOTHHBIN TOK: DJIEKTPOCTaTUIECKOE T10-
JIe ¥ €T0 XapaKTepUCTHKHU B BaKyyMe U BemiecTBe. OCHOBHBIE TEOPEMBI AJIs
ANEKTPOCTATUUYECKOTO MOJISI B BAKyYyME U BellleCcTBE, [ [poBOHUKY U AU3IIEK-
TPUKH B DJIEKTPHUUECKOM T0JI€. DIEKTPOEMKOCTh TPOBOJAHUKOB U KOHJCHCA-
TOPOB. DHEPrust U 00bEMHAs! INIOTHOCTh YHEPTUU FIEKTPUUECKOTO OIS,
[TocTOAHHBIN NEKTPUUECKUIN TOK, €r0 XapaKTEPUCTUKU U YCIIOBHUS CYIIIE-
CTBOBaHMsI. 3aKOHBI IOCTOSTHHOTO TOKa, 3 DneKkTpocTaTtuka. [1ocTosHHBIM
TOK

Pa3nea 4 Duekrpomarserusm: MarauTHOE 10JIE U €T0 OCHOBHBIE XapaK-
TepuCTUKH. 3akoH brno-Casapa-Jlannaca. /[eficTBe MarHuTHOTO IOJIS HA
TOKH U 3aps/ipl, MaruuTHoe noje B BeuiecTse. /[ua-, nmapa- u ¢peppomarse-
THUKH, SIBJIE€HHE 3JIEKTPOMarHUTHON MHIYKIIMU U caMOMHAyKIuu. [IpaBuio
Jlenna, OcHoBBI TeOpUHM MakcBeiia, 4 DIeKTpoMarHeTu3m

Pa3nen 5 KoJsiebanusi 1 BosiHbI: CBOOOIHBIE HE3ATYXAIOIIHE U 3aTyXar0-
M€ MEXaHUYECKUE U AIEKTPOMArHuTHBIE KojeOaHus1, BeIHy X IeHHBIE KO-
nebanus. CrnoxxkeHue koyeOannid, BoaHbI, UX XapaKTepuCTUKH. Y paBHCHHE
TUTOCKOM U cpepruecKux BOJIH, DHEPTUS MEXaHUUECKUX U DJICKTPOMAarHUT-
HbIX BoJiH, KoHnTponwsHas padora 2 (1o pazaenam 3, 4, 5), 5 Konebanus u
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BOJIHBI
Pa3znesn 6 OnTuka. KBantoBasi npupoaa udjy4eHusi: DJI€MEHThI T€OMET-
puyeckoi onTuky, BonHoBBIE cBOMCTBA cBeTa, TemnoBoe usnyyenue. Poro-
addext, 6 OnTrka. KBanToBas nmpupoaa u3aydeHUs

Pa3nes 7 DiieMeHTHI KBAHTOBOM (PM3UKH ATOMOB, MOJIEKYJI M TBEpPAbIX
Tesi: Teopus aroma Bojgopoza o bopy, DineMeHTbl KBAHTOBOM MEXaHUKH,
OnemeHTH! GU3MKU TBepAOTO Tea. [loHsTHe 30HHON TeOpUn TBEpABIX Tel, 7
DneMeHTHl KBaHTOBOM (PU3MKU aTOMOB, MOJIEKYJI M TBEPABIX TEJ

Pa3nen 8 DiiemenThI GU3NKN AaTOMHOIO SIAPA M 3JIeMEHTAPHBIX YACTHIL:
DnemMeHThl (U3UKH aTOMHOTO si7pa, DJIeMEeHTapHbIe YaCcTULIbI, KilaccCupuKa-
U DJIeMeHTapHbIX Yactuil, KonTponbHas padota 3 (mo pasnenam 6, 7, 8),
['pynnoBas KoHCYIBTAIMS A7 TOATOTOBKHU K 9K3aMeHY, 8 DIeMeHThl pu3u-
KM aTOMHOT'O $IJpa U 3JIEMEHTapHbIX YacTull, [[pomexxyTouHas arrecramus

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs MO AUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C HHIMKATOPAMH JOCTHKEHHS] KOMIIeTeHIIUH

[Tponiecc m3yueHuss AUCHUTIINHBI «DU3KKa» HaIlpaBJIeH HA GOPMUPOBAHUE CIICTYIOIINX
komneTeHnuii B coorserctBun ¢ ®I'OC BO u ocHOBHO# 00pa3oBaTenbHON MPOrpaMMOii:

Kon n HanMeHOBaHHNE KOMIIE-
TEHIINU

WNHaukaTopsl 10CTH-
JKEHUSA

[Tnanupyemsble pe3yabTaThl 00yye-
HUS 10 JUCLUILINHE

O6menpodeccuoHaabHbIE

OIIK-1 Cnoco0OeH npuMeHsTh
€CTeCTBEHHOHAy4YHbIE U 00-
LIEeWHKEHEPHbIE 3HAHUS, Me-
TOJIbI MATEMAaTHYECKOTO aHa-
JM3a ¥ MOJISIIMPOBAHMUS B ITPO-
(beccroHaTbHOMN 1EATEIbHOCTH

OIIK-1.1 3naer Teo-
PHIO, MOJICITA U OCHOB-
HBIE€ 3aKOHBI B 00J1aCTH
€CTECTBEHHOHAYYHBIX
1 OOIIENHKEHEPHBIX
JTUCITUTLIIAH

OIIK-1.2 Ymeer mipu-
MEHSITh METOIbI MaTe-
MaTHUYECKOTO aHAJIH3a
¥ MOJICTUPOBAHUS B
poQeCCHOHATBHON
JESITEIIbHOCTH
OIIK-1.3 Bimaneer
HABBIKAMU UCTIOJIb30-
BaHUs €CTECTBCHHOHA-
YUYHBIX U OOIIEHHXKe-
HEPHBIX 3HAHUS TTPH
peIIeHNH TIpaKTHYe-
CKHX 3aja4

3HaTh: - (pu3NYecKHe ABJICHUSA U OC-
HOBHbIE 3aKOHbI PU3UKHU, IPUMEHE-
HUE 3aKOHOB COXPAHEHUs B BaKHEH-
[IUX MPAKTHYECKUX MPUITOKEHUSAX; -
¢u3nyeckue BeNUYUHBI U pu3nye-
CKHE€ KOHCTAHTBHI, X OIPENEIICHHE,
CMBICJI, CIIOCOOBI U €IMHUIIBI UX U3-
MepeHus; - GyHIaMeHTallbHbIe (u-
3UYECKUE OMBITHI, UX POJIb B pa3BH-
TUU HAayKH; - HA3HAYCHHUE U MPUHIIN-
Bl IEUCTBUS BAKHEHIITUX (Pu3nye-
CKUX MPUOOPOB.

YMeTh: - 00BACHUTH OCHOBHBIE
Ha0Jr01aeMble IPUPOIHBIE U TEXHO-
reHHbIe SIBJICHUS U 3 (EKTHI C M03U-
il pyHIaMeHTaIbHBIX GU3NIECKUX
B3aMOJCHCTBUM, NCTOIKOBEIBATh
CMBICIT (PU3UYECKHUX BEJIMYMH U T10-
HSITHIA; - 3aIIMCHIBATh YPaBHEHUS IS
(bu3MUeCKUX BETUYUH U HAXOIUTh
€ro pelIeHne U paboTaTh ¢ Mpudopa-
MU 1 000pyJJOBaHUEM COBPEMEHHOM
(U3UYECKOM TabopaTOpHH. - YMETh
PUMEHSATh OCHOBHBIE METOIbI (hu-
3MKO-MaTE€MaTHYEeCKOIr0 aHaIu3a Jyis
pEIIEHNs] ECTECTBEHHOHAYUYHBIX 3a-




Jlay. - UCTIOJIb30BaTh METOIbI (hH3H-
YEeCKOr0 MOJIETTUPOBAHUS B MHKE-
HEPHOM IPaKTHKE.

Brnaznets: - pa3nuyHbIMU METOUKA-
MU (PU3UUECKUX U3MEPEHUH MpH 00-
paboTKe IKCIIEPUMEHTaIbHBIX JIaH-
HBIX, B TOM YHCJIE C TPUMEHEHUEM
KOMIIBIOTEPHON TEXHUKH U UH-
(opMaLMOHHBIX TEXHOJIOTUN TIPU
pEIlIeHNH 3a]a4; - HaBbIKaMH KC-
IUTyaTalui OCHOBHBIX MPHOOPOB U
000pyI0BaHUs COBPEMEHHOH (hH3H-
4yecKkoi jJaboparopuu.

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMsl

JlucuuriinHa BXOIUT B cocTaB Ooka | «/{ucuummmebl (MOIyNN)» M OTHOCHTCS K 00s-
3aTeIbHON YaCTH.

Jlnist OCBOGHUS AMCUUIUIMHBI HEOOXOMMBI 3HAHUSI, YMEHHSI, HABBIKU U / WJIU OTIBIT TPaK-
TUYECKOH AeqTeNnbHOCTH, C(HOPMUPOBAHHBIE B NPOLIECCE U3YUCHMSI AUCLUIUINH / IPAKTUK: «XU-
MU,

3HaHUs, YMEHMs M HaBBIKM, COOPMHUPOBAHHBIEC MIPU U3YYEHUH AUCHUILIUHBI «Du3ukay,
OyIyT BOCTpeOOBAHbI NIPU U3YyYEHUH MOCIEAYIOINUX AUCHUIUIMH: «MatepuanoBeaeHuey, «JKo-
Joruyeckasi 0€30MacHOCThY, «DKOJIOTHSI.

Huctunnnna «®u3nka» B paMKax BOCIHUTATEIBHONW paOOThI HampapiieHa Ha (popMHUpoBa-
HHUE y 00Yy4arolMXcsl aKTUBHOM TpaykIaHCKOM MO3MIINH, YBAXKEHHS K IpaBaM M cBOOOJaM 4eso-
BEKa, 3HAHU NPABOBBIX OCHOB M 3aKOHOB, BOCIIMTAHME YYBCTBA OTBETCTBEHHOCTH WJIM YMEHMS
apryMeHTHPOBaTh, CaMOCTOSITEIbHO MBICINUTh, Pa3BUBACT TBOPYECTBO, MPO(decCHOHATbHbIC
YMEHUS WIA TBOPYECKH Pa3BUTOM JMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTH
3a BBINOJIHEHUE Yy4eOHO-TIPOU3BOJICTBEHHBIX 3a/laHUH U T.11.

Jucuunnuna «®dusmka» yacTuyHO peanusyercs B (opme MpaKTHUUECKOH MOATOTOBKH.
[TpakTHyeckas MOArOTOBKA OpPraHU3yeTCs MyTeM MPOBEACHMS MPaKTHUYECKUX 3aHATHH, Jadopa-
TOPHBIX PaloT.

4 CopepxaHue TUCHMILUIMHBI (MOYJIs1), CTPYKTYPUPOBAaHHOE 110 TeMaM
(pa3nesiaM) ¢ yKa3aHueM OTBEJCHHOI'0 HA HUX KOJIMYECTBA AKaAeMHYEeCKHX
4YacoB M BU/0B y4eOHOM padoThl

4.1 CrpykTypa H coep:KaHHe TUCHUILIHHBI A5 32049HO0I (popMBbI 00yUeHHn st

Huciunnuna «®@usuka» uydaercs Ha 1, 2 kypcax, B 1, 2, 3, 4 cemecTpax.

O6mast TpyI0EMKOCTh JUCIUILIMHBI cOCTaBisieT 12 3.e., 432 4., B TOM YHUCIlie KOHTAKTHas
pabota oOywaromuxcs ¢ TpernojaBaTesieM 3/ 4Y., MPOMEKYTOYHAs arrectanus B (opme
sKk3ameHa 16 4., camocrosTensHas pabota odyqaromuxcs 379 u.

Buzpsl yaeOHON pabOThI, BKIIOYAsi CAMOCTOSTENBHYIO pa-
00Ty 00y4JarmMXCs U TPYOEMKOCTD (B Yacax)

HaumenoBanue pasaciioB, TCM U CO-

Konraktnas pabota
JieprkaHue MaTepuana

MpenoaaBaTelisi ¢ 00yJaroIn- HUKP
MHUCS

[Tpom.
aTTecCT.

CPC




Jlexuun

[IpakTu-
YECKUE
3aHSTHS

JlaGopa-
TOPHBIC
paboThl

Pa3zgen 1 ®dusnyuecKre 0CHOBLI
MEXaHHKH

Kunemaruka noctynarenbHOro u
BpalllaTeJIbHOTO ABMKEeHUS. JluHa-
MHKa MOCTYNaTEIbHOTO JIBH>KCHHUS.
3aKOHbBI COXpPaHEHUsI UMITYJIbCA U
sHepruu. MexaHudeckas SHeprusl.
PaboTa. MexaHuka TBEpaOTO TEa.
Tsarorenue. DIeMEHTbI TEOPUH T10-
Jis1. DJIEMEHTHI ClIEHHAIbHON TEOPUH
OTHOCUTEIIEHOCTH.

61

Pa3pnen 2 OcHOBBI MOJIEKYJISIPHOM
(u3MKN U TEPMOIMHAMUKH

YpaBuenue MeHieneena-
Knaneiipona. OnibITHBIE 3aKOHBI
HAcalIbHBIX ra30B. CTaTUCTUUECKHUE
3aKOHBI MOJICKYJISIPHON (DU3HKH.
IlepBoe 1 BTOpOE Havasia TEPMOJIU-
HaMuKH. PeanbHEIC Ta3bl.

30

KoHntposbHas padora 1 - Mexanuka.
MonekynsipHas pu3HMKa U TEPMOIU-
HaAMUKa

23

3auem

Pa3nen 3 DaexkrpocraTuka. Ilo-
CTOSIHHBIN TOK

DIEKTPOCTaTHUECKOE TI0JIE€ U €T0
XapaKTEPUCTUKH B BaKyyMe U Bellle-
ctBe. [IpOBOJTHUKY M IUAIIEKTPUKU B
AIIEKTPUYECKOM I10JIE. DIEKTPOEM-
KOCTb ITIPOBOJIHUKOB ¥ KOHAECHCATO-
poB. I10CTOSHHBIN DIIEKTPUUECKUI
TOK, 3aKOHBI ITOCTOSTHHOTO TOKA

45

Pasnen 4 DiekTpoMarieTusm

MarsnuTHoe noJje 1 ero OCHOBHbIE
XapakTepucTuku. MHayknus mar-
HUTHOTO TToJIs1. 3akoH AMriepa. Jlew-
CTBUE MarHUTHOTO T1OJIsI HA TOKHU U
3apsiabl. Cuna Jlopenna. J[Buxenne
3apsija B JIEKTPUYECKOM U MarHuT-
HoM nossix. DJJC nnaykunu. Mar-
HUTHOE T10JI€ B BEILIECTBE. SIBIIEHNE
AIIEKTPOMAarHUTHOW MHAYKIIMU U ca-
MouHaykiuu. IIpasuno Jlenna.
DHeprusi MarHUTHOrO MOJIs

40

Pa3gen 5 Kosed0anus ¥ BOJTHBI

CBoOoIHBIE HE3aTyXalOIIUeE U 3aTy-
XaIOIUe MEXaHUYECKUE U IIEKTPO-
MarHuTHbIe Kojebanus. BeiHyx-
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HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTepuaia

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSITEIBHYIO pa-

60Ty 00yJarOIUXCS ¥ TPYJOSMKOCTH (B Hacax)

KonTaktHas pabora
nperoiaBaTens ¢ 00y4Jaronu-

MHCA

Jlexknuu

IIpakTu-
YEeCKUe
3aHATUSA

Jlabopa-
TOPHBIE
paboThI

NKP

[Tpom.
aTTecT.

CPC

JeHHble konebanus. CioxeHue Ko-
nebaHuii. BoyiHbI, HX XapaKTepUCTH-
KH. YpaBHEHHE IUTOCKOH U chepu-
YEeCKUX BOJH. YpaBHEHHE Oerymien
BOJIHBL. MHTepdepenuns BoaH. Cro-
STYM€ BOJIHBL. DHEPTHsI BOJH

KonTponbhas pabota 2 - Dnekrpo-
CTaTUKa, MOCTOSTHHBIM TOK, JJICK-
TPOMarHeTu3M, KoJieOaHus ¥ BOJIHbI

23

3auem

Pa3zngesn 6 OnTuka. KBanToBasi
NMPUPOAA U3TYYEHHs

DJIEMEHTHI ¥ 3aKOHBI T€OMETpUYE-
CKOM oNTUKU. BOJIHOBBIE CBOMCTBA
cera (nHTEpdepeHnns, Tuppaxms,
noJnsipu3anus, aucnepcus). Termmo-
Boe usnyuenue. Pororpdexr, ypas-
HeHue DiHITelHa s hororddek-
ta. O¢pdexr Komnrona

45

Pa3zgen 7 DiaeMeHTHbI KBAHTOBOM
(pusuku aToM0B, MOJIEKYJ U TBEpP-
IBIX TeJ

Teopust aroma Boziopoaa no bopy.
DneMeHThl KBAaHTOBOW MEXaHUKHU.
Vpasuenue lllpenunrepa. Dnemen-
Tl pu3uku TBepaoro tena. [loustue
30HHON TEOPUHU TBEPABIX TEI

30

Pa3nes 8 DuemenTol pusnkn
aTOMHOIO SIAPA M 3JIeMeHTaPHbIX
YaCTHIL

OnemMeHTbl GU3UKH aTOMHOTO Spa.
Jledext Macchl U SJHEPTHsI CBSI3U S1-
pa. DJIeMEeHTapHbIE YaCTHUIIbI, KJ1ac-
cu(UKaIUs YIEeMEHTAPHBIX YaCTHII

30

KonTponbhas pabota 3 - Onruka,
KBAaHTOBAsA, aTOMHas U siiepHast Qpu-
3MKa

22

['pynnoBast KOHCYJIbTALMA JJIs ITOJ-
TOTOBKH K DK3aMEHY

Ix3amen

uToro
0 AUCHHUILINHE

12

12

12

16

379

* peanuzyercs B (popMe MPaKTUYECKON MOATOTOBKH
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5 OueHo4HbIe CpeacTBa VI IPOBeICHNS TEKYLIero KOHTPOJIsl U
MPOMEKYTOYHOM aTTeCTAUMU 00YYAOIIMXCS MO JUCHUILINHE (MOYJII0)

(DOHI[BI OILICHOYHBIX CPC€ACTB AJIA MPOBCACHHUA TCKYHICIO KOHTPOJA YCIIEBAEMOCTH U

IPOMEKYTOYHON aTTeCTallMk OOCYXIAIOTCS W YTBEPXKAAIOTCs Ha 3aceaanuu kadenpsl. [on-
HBII KOMIUIEKT KOHTPOJIBHBIX 3aJaHUN WIM UHBIX MaTePUAIOB, HEOOXOAMMBIX ISl OICHHUBAHHS
pPE3yNbTAaTOB O0yUYEHUS MO ITUCHUILIUHE (MOIYJI0) XpaHUTCS Ha Kadeape-pa3padoTunke B Oy-
Ma)XHOM HJIM 3JIEKTPOHHOM BHJIE, TaK)Ke (DOHIIbI OIICHOYHBIX CPEJICTB JOCTYITHBI CTYJCHTAaM B
JUYHOM KaOMHETe — paslien yueOHO-Meroandeckoe obecrnieyeHne. DOHI OIIGHOYHBIX CPEACTB
JUTS IPOBEJICHUS TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTalluy MPEICTaB-
neH B [Ipunoxenun 1.

6 YueOHO-MeTOAMYECKOEe M HHPOPMALMOHHOE 00ecedeHHe TUCIUTIIUHBI
(MmonxyJis)

6.1 OcHoBHasi U JONOJIHUTEIbHAS JTUTEPATypa

OcHoBHast TuTEpaTypa

Hemumuenko, B. U. ®usuka : yueonuk / B. U. Jlemunuenko, U. B. demumauenko. — 6-¢
u3., nepepad. u pon. — MockBa : UH®PA-M, 2022. — 581 c. // Znanium.com : 3Jek-
TpoHHO-OnMOMmoreunas cucrema. — URL: https://znanium.com/catalog/product/1858485
(mara obpammenus: 04.05.2022). — Pesxum oCcTyIa: 1Mo moAImucKe.

Kysuenos, C. 1. ®usuka. Mexanuka. Mexannueckue KojaebaHusi U BOJHbI. Moekysip-
Has usuka. TepmoauHamuka : yuyebnoe nmocodue / C. U. Ky3neuos. — 4-e uzn., ucnp. u
nomn. — Mocksa : By3oBckuit yuebnuk : MHOPA-M, 2020. — 248 c. // Znanium.com :
AIIEKTPOHHO-OUOIHOTEYHAS cucrema. URL:
https://znanium.com/catalog/product/1084382 (mata oGparieHus: 04 05.2022). — Pexum
JOCTYTA: 1O TOJIMUCKE.

Kysnenos, C. U. ®usuka. BoaHosas ontuka. KBanToBast npupoaa uzimydeHus. JJeMeH-
ThI aTOMHOU U sifiepHOM pus3uku : yuebHoe nocodbue / C. U. Kysnenos, A. M. Jlunep. — 3-
e u3J., nepepad. u gomn. — Mocksa : By3osckuii yueOnuk : UTHOPA-M, 2019. — 212 c. //
Znanium.com : ANEKTPOHHO-OMOITMOTeYHAs cucrema. — URL:
https://znanium.com/catalog/product/1002478 (mata obpamienus: 04.05.2022). — Pexxum
JOCTYTA: 1O TOJIMTUCKE.

Hukepos, B. A. ®u3nka aji1 By30B: MEXaHHKA U MOJIEKyJsipHas ¢u3uka : yaeOHuk / B.
A. HukepoB. — Mocksa : U3aarenbcko-toprosas koprnopanus «/JamkoB u K°», 2019. —
136 c. // Znanium.com: DdIEKTpOHHO-OMOMMoTeyHass cuctema. —  URL:
https://znanium.com/catalog/product/1093242 (nata obpamenus: 04.05.2022). — Pexxum
JOCTyTA: 10 TOJIUCKE.

[TepmunoB, A. B. Obmas ¢usuka. 3agauu ¢ pemeHusMu : 3aaa4Huk / A. B. [lepmuHoB,
1O. A. Bapkos. — CapatoB : By3oBckoe obpaszoBanue, 2020. — 725 ¢. // IPR SMART:
udpoBoii obpasoBarenbHblil pecype. — URL: https://www.iprbookshop.ru/95156.html
(mata oopamenust: 04.05.2022). — Pexxum mocTyra: 1mo moamucKe.

Bonapkenmreiin, B. C. COopuuk 3amau mo obmemy kypcy ¢usuku / B. C. BonbkeH-
mTeiH. — 12-e u3n., ucnp., 11-e u3a., mepepad. — Mocksa : Hayka, 1990; 1985. — 382 c.
Bonbkenmreiin, B. C. CoopHuUk 3a7a4 mo o01meMy Kypcy (QU3UKH: 1Ji CTYJACHTOB TEXH.
By30B / B. C. Bonbkenmreitn. — 3-¢ uza., ucnp. u gon. — Cankr-IletepOypr: KamxHbIii
mup, 2003. — 328 c.

['punkpyr, M. C. JIaGopaTtopHblii TpakTUKyM 10 (pu3uke: yueOHOe mocodue ajist By30B /
M. C. I'punkpyr, A. A. Bakymok. — Cankt-IlerepOypr: Jlans, 2012. — 480 c.

Cagennbes, U. B. Kypc obmieit pusukn: yued6Hoe mocodue st BTy30B. B 3 1. T.1 : Mexa-
HuKa. MonekymspHas ¢usuka / U. B. CaBenbeB. — 5-¢ u3a. — Mocksa: Hayka, 1989;

8



10.

11.

12.

13.

14.

15.

16.

17.

18.

1986, 1982; 1977, 1973. - 416 c.

Cagenbe, U. B. Kypc ob6mieit ¢pusuku: yuebHoe mocodue st BTy30B. B 3 1. T.2 : Dnek-
TpudecTBO U MarHetu3M. Bomubl. Ontuka / . B. CaBenneB. — MockBa: Hayka, 1988;
1982; 1978. — 480 c.

Cagenwes, U. B. Kypc obmeit pusuku: yuedHoe mocobue st BTy30oB. B 3 1. T.3 : KBan-
ToBas ontuka. AtomHas ¢usuka. ®usuka TBEpAOro rena. Gusrka aTOMHOTO Apa U dJe-
meHTapHbIX Yactull / W. B. CaBenbeB. — Mocksa : Hayka, 1987; 1982; 1979. — 304 c.
Tpodumona, T. U. Kypc dusuku: yuebnoe nmocodue mns sry3os / T. U. Tpodpumona. — 2-
e u3ll., ucnp. — Mocksa: Breicmas mkona, 1994; 1990. — 478 c.

Tpodumona, T. . Kypc dusuku : yaeOHOe mocodbue ajis mHX.-TexH. crell. By3oB / T. U.
Tpodumona. — 8-¢ usn., 7-e usn., 6-e¢ usad., 5-¢ usid., crep., 4-¢ u3Md., ucrnp. — Mocksa:
Bricmas mixoima, 2004; 2003; 2001; 1999; 1998; 1997. — 542 c.

Tpodumona, T. Y. Kypc ¢usuku : yaeoHOe mocodue st By3oB / T. U. Tpodumona. — 17-
€ u3., crep., 13-e u3n., 11-e u3x., crep., 9-¢ usn., nepepad. u qom. — MockBa : Akaje-
must, 2008; 2007; 2006; 2004. — 559 c.

Tpodumona, T. . CoopHuK 3a1a4 110 Kypcy ¢GU3MKHU : yueOHoe nocodue juist BTy30B / T.
W. Tpodumosa. — Mocksa: Beiciast mixomna, 1996; 1991. — 304 c.

Ou3rKa: METOAMYECKHUE YKA3aHUS IO BHIMOJHEHUIO KOHTPOJBHBIX pabOT M Pacy€THO-
rpaduyecKux 3alaHui IS CTY/. MH)KCHEPHO-TEXHUUYECKUX HAIp. U CIICIl. 3a04HOU (op-
MbI 00ydenus / coct. M. A. [leperoenoBa. — Komcomonbck-Ha-Amype: U3n-Bo Komco-
MOJIbCKOT0-Ha-AMype roc. TexH. yH-Ta, 2012. — 55 c.

Yeptos, A. I'. 3agaunuk no ¢usuke: yuedHoe nmocodue g BTy30B / A. I'. Ueprtos, A. A.
Bopo0OreB. — 6-¢ uzn., uctp. — Mocksa : Uarerpan-Ilpecc, 1997. — 544 c.

YepTtos, A. I'. 3agaunuk no ¢usuke: yuedbHoe nmocodue s BTy30B / A. I'. Ueptos, A. A.
BopobbeB. — 8-¢ m3n., mepepab. u gon. — MockBa: ®@usmarnut, 2008; 2006; 2005.
— 640 c.

JlononHuTenbHAs IUTEPATYPA

Hmutpuesa, H. I'. O6mast ¢usuka. 'eomerpudeckas 1 BOJIHOBas ONTHKA : y4yeOHOE MO-
cobue / H. I'. Imutpuesa, O. H. Yaiikosckas, E. H. bouapuukosa. — Tomck : M3natens-
ckuit JlTom Tomckoro rocynapcrBenHoro yausepcutera, 2020. — 184 c. // IPR SMART:
rdpoBoit odpaszoBarenbHbiii pecype. — URL: https://www.iprbookshop.ru/116814.html
(mata obparmenus: 04.05.2022). — Pexum q0CTyIma: MO MOAMKUCKE.

Hetrnad, A. A. Kypc ¢usuku : yuebHoe mocobue st BTy30B / A. A. Jletnad, b. M.
SABopckwii. — 6-¢ U31., cTep., 5-¢ u3., crep., 4-e u3., ucnp. — Mocka : Akagemus, 2007;
2005; 2003. — 720 c.

3ucman, I'. A. Kypc obmeit pusuku. B 3 1. T.1. Mexanuka, MonexkynspHas Qusuka, Ko-
nebanus u BonHbl / I'. A. 3ucman, O. M. Toxec. — 5-e u3z., ctep. — Mocksa : ®uzmarrus,
1972; 1969; 1967; 1964. — 340 c.

3ucman, I'. A. Kypc obmeit ¢usuxu. B 3 1. T.3 : OnTuka, ¢usnka aroMOB U MOJEKYII.
®uszuka atoMHoro sapa u mukpouactun / I'. A. 3ucman, O. M. Tonec. — Mocksa : ®us-
matrus, 1972; 1968; 1965. — 196 c.

6.2 MeToau4yeckue yKa3aHusl JAJisl CTYJI€HTOB 110 0CBOEHHIO I CHHUIIIMHBI

M.C. I'punkpyr, E.1. Tutopenxo, FO.U. TkauyeBa. JlabopaTopHbIil IpakTUKyM 1O (HU3H-
ke. Yueb. mocobue. - Komcomonbck-Ha-Amype: TOYBIIO «KHATI'TY», 2011. 146 c.
A.A. Bakymok, H.A. Hosroponos, }0.M. TkaueBa. KoHTpoiabHO-pacueTHbIE MaTepUaibl
no ¢usuke (OcHoBHBIE ¢usnueckue ¢Gopmynsl. KoHTposbHBIE pPabOThI, pacdyeTHO-
rpaduueckue 3agaHus U TecThl). Yuebd. mocodbue. — Komcomonbck-Ha-Amype: ®I'bOY
BO «KHAT'Y», 2018. -100 c.



3. TleperoemoBa, M. A. MeTtonnyeckue yka3zaHUsl 1 KOHTPOJILHBIC 3a/IaHUS IS CTYIEHTOB —
3a0YHMKOB MHX. — T€XH. cmell. By30B — KomcoMonbck — Ha — Amype: ®I'BOY BIIO
«KHAI'TY», 2012. — 58 c.

6.3 CoBpemeHHbIe IpodeccHOHATbHBbIE 0a3bl JAHHBIX U HHGOPMAIMOHHbIE
CIIPABOYHbIE CHCTEMBbI, HCNIOJIb3yeMble IPH OCYLeCTBJICHUH 00Pa30BaTeIbHOIO
npouecca no JTUCHUIINHE

Kaxxnomy obywaromumycst odecrieueH noctyn (yIaleHHbBIH JOCTYIT), B TOM YHCJE B CIY-
Yyae MPUMEHEHUS AJIEKTPOHHOTO OOYYeHUsl, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, K
COBPEMEHHBIM MPOQPECCHOHATBHBIM 0a3aM JNaHHBIX W WH(POPMAIMOHHBIM CIIPABOYHBIM CHCTE-
MaM, ¢ KOTOPbIMU y YHUBEPCHUTETA 3aKJIFOUCH JJOTOBOP.

[lepeuenp pekOMEHIyeMBIX TPOPECCHOHATBHBIX 0a3 MaHHBIX W WH(GOPMAIMOHHBIX
CMPaBOYHBIX CHCTEM MPEICTABJICH Ha caiiTe yHuBepcuTeTa WWW.Knastu.ru / Haw ynusepcumem
/ Obpazosanue / Hanpasienue noocomosku / Pabouuii yueonwiii naan / Peecmp O5C.

1. Dnekrponno-oubmuoreunas cucreMa ZNANIUM.COM. — Jloroop Ne 118 »6¢c HUK3

221272700076927030100100090026311244 ot 14 maprta 2022 1.

2. DnextpoHHO-OMONHMoreunas cuctema IPRsmart. — Jlunensuonnsiii jorosop Ne EI144/9

(meuckmountenpHas gunensus) HWK3  221272700076927030100100090016311244

ot 14 mapta 2022 r.

3. DnexkrpoHHo-Onbmmoreunas cucrema eLIBRARY.RU. — Jloroop Ne EI144/12 na okaza-

HUC yCIayr JOCTyTa K AJIEKTPOHHBIM U3IaHUSAM

NK3 221272700076927030100100090036311244 ot 14 mapta 2022 .

6.4 Ilepeyenb  pecypcoB  MH(POPMALMOHHO-TEJIEKOMMYHMKAIMOHHOH  CeTH
«HHTEepHEeT», HEOOXOAMMBIX AJI5l OCBOCHHS TUCHHUILINHBI (MOXYJIsSA)

Hassanue caiita DNEKTPOHHBIN aJipec

EcrecTBeHHO-HayuHBIN 00pa3oBaTeIbHBIN
noprain ¢penepanpHoro noprana «Poccuiickoe | http://en.edu.ru

o0Opa3oBaHUE»
Hayunas snextponnas oubnunoreka «Kubep- http://cyberleninka.ru
JICHUHKa»
dusuka st BeexX https://questions-physics.ru
https://open-
Buneonekunu ®dusrexa: sexkropuit MOTU education.net/academic/university/videolektsii-

fizteha-lektorij-mfti/

7 OpranmaunOHHo-nenarornqecxne yciaoBusi

Opranuzanus 00pa3oBaTeIbHOIO MPOLEcca perJaMeHTupyeTcss y4eOHbIM TUIaHOM M pac-
MUcCaHUeM y4eOHbIX 3aHATUU. SI3bIk 00ydeHus (mpenonaBaHus) - pycckuil. g Bcex BUAOB
ayJUTOPHBIX 3aHATUN aKaJIeMUYECKUN Yac YCTaHABIMBAETCS MPOIOJIKUTEIBHOCTBIO 45 MUHYT.

IIpn dopmupoBanuu cBoel MHAMBHIYaTbHOM 00pa3oBaTeNbHON TpaeKTOopuHM o0yyaro-
IIMHACS UMEET MPaBoO Ha Mepe3ayeT COOTBETCTBYIOUINX JTUCHUIUIMH U MPO(ECCHOHATBHBIX MOIY-
JIel, OCBOCHHBIX B MPOIIECCE MPEANISCTBYIONMET0 00yYeHHs, KOTOPBIA 0CBOOOXK1aeT o0yJarolie-
rocsi OT HEOOXOIUMOCTH UX MMOBTOPHOTO OCBOCHHUS.

7.1 OOpa3oBaTebHbIC TEXHOJIOTHHU

VY4eOHbIi mporiecc Mpy MPenoiaBaHui Kypca OCHOBBIBACTCS HA MCIOJIB30BAHUU TPaIu-
[IMOHHBIX, THHOBAITMOHHBIX M MH(POPMAIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH. TpaauioH-
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HBIC 06pa30BaTeanLIe TCXHOJIOTHHU TPCACTABJICHBI JICKIIUAMHW U CCMHUHAPCKUMU (HpaKTI/I‘IeCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIMH UCHOJIb3YIOTCS B BUJE LIMPO-
KOTO TIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (POpM MpoBereHus 3anatuil. Mudopmamonusie
o0pa3oBaTe/IbHbIE TEXHOJIOIMH DPEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTEIbHON paboThl
CTYZCHTOB B MH(OPMAIIMOHHOH 00pa30BaTeNbHOI cpefe.

7.2 3aHATHA JeKIUOHHOI'0 THIIA

JIeKUMOHHBIN Kypc IpeIoyiaracT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIPO-
COB y4eOHOrO IJIaHa.

Ha niepBoii iekuuu J1eKTop 00s513aH NPEeAYNpPEaUTh CTYAEHTOB, IPUMEHUTEIBHO K KAKOMY
0a30BOMY y4eOHHMKY (YueOHMKaM, y9eOHBIM TTOCOOUSIM) OyIeT IPOYUTAH KypC.

JIeKIMOHHBIN KypC JO0JDKEH JaBaTh HaMOONBIINA 00beM HMH(pOpMAIMKU U 00eCIeunBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHBIIEH 3aTpare BpEMEHH,
4YeM 3TO TpedyeTcsi OOJIBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUYEHUE MaTepraa.

7.3 3aHATHS CEMHHAPCKOI0 THNA

CeMMHApCKUE 3aHATHS IPEICTABIIAIOT COO0H ETAMU3AUIO JIEKITHOHHOTO TEOPETHYECKO-
ro MaTepHaia, IPOBOIATCS B IIEJISIX 3aKPEIUICHHS Kypca M OXBAThIBAIOT BCE OCHOBHBIC Pa3/IeIbl.

OcHoBHOW (hopMOY TPOBECHHUS CEMHHAPOB SBISIETCS 00CYXKIeHHEe Hanboee mpooiieM-
HBIX ¥ CJIOKHBIX BOIIPOCOB II0 OTJCIBHBIM TeMaM, a TaKke pa30op MPHUMEPOB U CHUTYyalMi B
ayJIMTOPHBIX YCJIOBUSAX. B 00s3aHHOCTH MpernojaBaTelisi BXOAT: OKa3aHHE METOIUYECKOU T10-
MOIIH U KOHCYJIbTUPOBaHME CTY/AEHTOB 10 COOTBETCTBYIOIIMM T€MaM Kypca.

AKTHUBHOCTH Ha CCMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CICAYIOIIHUM KPUTCPUAM:

* OTBETHI Ha BOIPOCHI, ITpeJIaraeéMble MpernoiaBaTesniem;

* y4acTHe B JUCKYCCHAX;

* BBITTOJIHEHHE MTPOEKTHBIX U MHBIX 33JaHUH;

* ACCHCTHPOBAHME TPENOIABATENIO B IPOBEICHNUN 3aHATHIA.

OTBeT f0JKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKaTh
CCBIJIKHM Ha UICTOYHHKU.

Jloknazapl U ONIIOHUPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIIAJACHUS TEOPETHUECKUM
MaTepHrajoM, a TaKXKe KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OneHrBaHuE 3aJaHU, BBHIIOJHEHHBIX Ha CEMHUHAPCKOM 3aHSATHH, BXOAMT B HAKOIUICH-
HYIO OIICHKY.

7.4 CamocTtosiTeibHAsi pa00Ta 00y4aIOIMXCA MO JUCUUILTHHE (MOTYJIIO)

CamocrosTenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, IEJIEHAIPaBIEHHOTO
nproOpeTeHus CTYIEHTOM HOBBIX 3HaHUH, yMEeHUI 0e3 HEeMOCPEeICTBEHHOIO Y4acTHsl Mpernoa-
BaTelsl, XapaKTepU3YIOIIMNCSA TMPEAMETHON HampaBlIE€HHOCTHIO, 3(PGEKTUBHBIM KOHTPOJEM U
OLIEHKOI pe3y/bTaToB AEATEILHOCTH 00yUaroIerocs.

[{enu camocTOsATENIbHOMN pabOTHI:

* CUCTEMATHU3alMs U 3aKPEIUICHUE MOJIYYEHHBIX TEOPETUUECKUX 3HAHUI U MPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriryOJeHne U pacliipeHre TeOPeTUIeCKUX 3HAaHUH;

- (hOpMHUpPOBAHUE YMEHUI UCIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JOKYMEHTALHUIO,
CHELHUAJIbHYIO JINTEPATYPY;

* Pa3BUTHE MTO3HABATENBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJI€HTOB, OTBETCTBEHHOCTHU U
OpraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUIEHUS, TBOPUECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CaMOPa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIN3aliy;
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* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS MHAUBUIYAIBHO WM IPYNIIAMH CTY-
JICHTOB B 3aBHCHMOCTH OT II€JIH, 00BbeMa, YPOBHS CIOKHOCTH, KOHKPETHON TEMaTHKH.

TexHoorust oOpraHu3ay CaMOCTOSTEIbHON pabOThl CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUE HH(POPMAIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYyAMTOPHOW CaMOCTOSATENIBHOW pabOThl CTYIEHTOB MOXET
IPOXOJIUTH B MMCbMEHHOM, YCTHON MJIM CMELIaHHOH (hopme.

CryneHTbl JOJDKHBI HOJXOAUTh K CaMOCTOSATENIBHOM paboTe Kak K HauBaKHeHIemy
CPEACTBY 3aKPEIJICHUS U PA3BUTUS TEOPETUUYECKUX 3HAHMH, BHIPAOOTKE €AMHCTBA B3IJIAZ0B HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs OIIPEIeICHHBIX HAaBBIKOB M MCIIOJIb30BaHUs Ipodec-
CHOHAJIbHOW JIUTEPaTypHI.

1.5 MeToauuecKkue PECKOMEHIANHA AJIsL 06yqa10umxcﬂ 10 OCBOCHHIO TUCHHUIIJIMHBI

[lpr w3yyeHMH AMCUUIUIMHBI OOYYArOIIMMCS LEIeCO00pPa3HO BBHIMOIHATH CIIEAYIOIINE
PEKOMEH 1aIU U

1. 3yuenne yuyeOHOM TUCIUTUIMHBI JJOJDKHO BECTHCH CUCTEMAaTHYECKH.

2. Tlocne u3ydeHHs Kakoro-auoo paszesna mo y4eOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHAYETCS IO MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEACIICHHS, TIOHATHS pa3Jie-
na.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHIMIOJHEHUIO OTYETOB MO MPAKTUYECKUM 3aHSATH-
SIM ¥ MHJJUBHTyaJIbHBIM KOMIUICKCHBIM 33JJaHHUSIM HA CAMOCTOSITEIIbHYIO pa0oTy.

4. Bes TemaTuka BOTIPOCOB, M3YY9aeMBIX CaMOCTOSITEIBHO, 3a/1a€TCA HA JISKIUSAX MPEero-
naBaTeneM. VMM ke MaroTcs UCTOYHHMKH (B TIEPBYIO OUepe/lb BHOBH M3/IaHHBIE B MIEPUOANUECKON
HAYYHOH JTuTeparype) Uit 0ojee AeTaTbHOTO TOHUMaHUs BOIIPOCOB, 03BYYCHHBIX Ha JICKIIHH.

[Tpu camocTosTenbHON MPopaboTKe Kypca 00yJaromuecs 10JIKHbI:

* IPOCMATPHUBATH OCHOBHBIE OTIPENIEICHNUS U (PAKTHI,

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIIMOHHOM 3aHATUU MaTepual M JOTOTHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TeMe JIMTepaTyphl;

* U3YYHUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABISATH TE3UCHI, AHHOTAIIUN U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

* CAMOCTOSITENILHO BBITIOJIHATD 3a/IaHUsl, aHATIOTUYHBIE TMPEJIaraeMbIM Ha 3aHATHSX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTeprabl (OH/Ia OLIEHOYHBIX CPEJICTB.

7.5.1 MeToanueckue yKazaHusl PU padoTe HAJl KOHCIEKTOM JIeKIUH

B xo/e neKnMOHHBIX 3aHATHI HEOOXOIMMO BECTH KOHCIIEKTUPOBAHHE Y4eOHOTO MaTepHua-
na. OOpamate BHUMaHue Ha (OPMYIUPOBKH 3aKOHOB, PACKPBIBAIOIIME COJACPIKAHHUE TeX HIIU
WHBIX (DU3UYECKUX SIBJICHUH W MpoIieccoB. JKemaTempbHO OCTaBUTH B pabOYMX KOHCIEKTaX OIS,
Ha KOTOPBIX MOKHO JI€JIaTh MIOMETKH M3 PEKOMEHOBAaHHOM JIMTEPATYphI, JTOMOIHSIIOUME MaTe-
pHua IpOCIyIaHHOMN JEKIIUH, a TAKKE TIOTYEPKUBAIOIINE 0COOYIO BaKHOCTh TE€X WJIM HHBIX TEO-
PETUYECKUX TOJIOKEHUH.

[Ipu pabGote HaJ KOHCIEKTOM JIEKIIMM HEOOXOAMMO MPOUYNTATh H3JIOKCHHBIA MaTepual
MpenoiaBaTesieM, a TaKkyKe MPOYECTh COOTBETCTBYIONIME pa3/iesbl PEKOMEHI0BAHHOIO Mpeno/jia-
BareyeM ydeOHHUKa, NIl ATOTO MOYKHO MCIIOJIb30BaTh Memoouueckue ykazanua 2, 3 (n. 8.1).

B mporiecce u3yueHuss KOHCTIIEKTa U JOMOJHUTEIBHON JIUTEpaTyphl 00paTUTe BHUMAaHUS Ha
OTIpeIeTICHUsI OCHOBHBIX (PM3MUYECKUX BEIMYMH M MX pa3MepHocTel. [[OBTOPUTH OCHOBHBIC SIB-
JICHUS U 3aKOHBI, KOTOPBIC OIMHUCHIBAIOT ATH SIBJICHUA. Ecnu kakue-mubo 3aKOHOMEPHOCTH H
(dbopMyIIBI, CBA3BIBAIONTNE (PU3HMUECKUE BEIIMUYUHBI UMEIOT BBIBOJI, TO HEOOXOAMMO HU3YYHTh STOT
BBIBOJI 10 KOHCIIEKTY WJIM MO y4eOHUKY. PeKoMeHyeTcs Takke B KOHIIE M3YYCHHsI KOHCIIEKTa
MIPOBEPUTH ce0s1 HA 3HAHWE U TIOHMMAaHHE OCHOBHBIX (DM3UYECKUX BEIMYUH, (POPMYJ U 3aKOHOB
10 U3y4aeMOU TeMeE.
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7.5.2 MeToau4ecKkue yKa3aHusi 10 CAMOCTOSITeIbHON padoTe HA/l M3y4aeMbIM MaTe-
PHAJIOM M IIPU NOATOTOBKE K NPAKTHYECKUM 3aHATHAM

[Ipu moAroToBKE K MPaKTUYECKOMY 3aHSATHIO HEOOXOJIUMO M3YYUTh TEOPETHUCCKUI MaTe-
pHall, COOTBETCTBYIOIINN MPAKTUYSCKOMY 3aHSATHIO, 110 KOHCIIEKTY MU YYCOHHKY PEKOMEH/I0-
BAHHOTO MPEIOIABATEIICM.

Oco0oe BHUMAaHHE CIEAYET yISIUTh OCHOBHBIM (DM3MUYECKUM SIBIICHUSM U 3aKOHAM, OITH-
CBHIBAIOIIUM JTH siBJIcHHS. HeoOXoauMo nmpoBepuTh onpeaeieHus GU3nIeCKUx BEIMYUH, BXOIS-
IIMX B 3TU 3aKOHBI, @ TaK)Ke UX pazMepHOCTH. CIeayeT Takke MOBTOPUTH (hOPMYIIbI, OTIHCHIBA-
I0IIME U3yYeHUE (PU3MYECKUX BEIIMYMH B 3aBUCUMOCTH OT MEHSIONIMXCS mapaMmeTpoB. [lonesno
TaKKe MO 33JaYHUKY MPOCMOTPETh MPUMEPHl THIIOBBIX PEUICHUH (DU3MYECKUX 3a/1ad, OTHOCS-
IMXCA K JaHHOM TeMe. {7151 5TOro MOKHO MCIOJIb30BaTh Memooudeckue ykazanusa 4, 5 (n. 8.1).

7.5.3 MeToauveckne yKa3aHHs 10 BbINOJHEHUIO J1a00paTOPHOIi padoThI

Jliist BeInosiHeHMs! 1a00paTOpHOI paboThl HEOOXOUMO UCIIOJIb30BaTh MEenoOuuecKue yKa-
3anusa 1 (n. 8.3) M3y4nTh U MIPUMEHUTH CICAYIONINE PEKOMEHOAUUU, TaK KaK ONMCAHUE K KaX-
noii 1abopaTtopHOil paboTe BKIIOYAeT B ceds creayrolue naparpads:

1. Lens paboTsl. [IprnOops! 1 mpuHAIIEKHOCTH.

2. BBenenue.

3. dusnyecKre OCHOBBI AKCIIEPUMEHTA.

4. ITopsA0K BBINOJIHEHHS paOOTHI.

5. Bonpocsl 1151 1omyckKa.

6. IIpoTokon n3MEpEHUH.

7. TecT i 3aIMTHI.

B nepeom mnaparpade nocraBieHa yensv 1abopamopnoii padomsl N TEpPEUUCIICHBl TPU-
Ha/JIEXKHOCTH, HEOOXOAUMBIE JIJIsl BBIITOJIHEHUS 1a00paTOpHOil pabOTHI.

B 66edenuu nznoxeHbl M3ydaeMble 3aKOHBI, ONpENETIeHbl (PU3MUECKUE BEITUYMHBI U UX
B3aWMHasl 3aBICHUMOCTb.

OOyuaroieMycst HeOOXOJUMO BHUMATENbHO H3YUHTh «Du3zuueckue 0CHO8bl IKCnepu-
MeHnmay, TAE ONICcaHa YKCIIEpUMEHTaIbHAsI YCTAHOBKA U TIPUBEACHA CXeMa. 371eCh JKe PelaeTcs
du3nyeckas 3aaaya Ui ONpeieieHNss HCKOMOM BETMYUHBI.

[Tocne w3ydeHus: nopsoka evinoaHeHus PadOTHI CTYACHT JOJDKEH IPEICTAaBISATH JKC-
HNEpUMEHT B IIEJIOM, 3HaTh, KaK M B KAaKOM MOCJIEIOBATEIbHOCTH U3MEPSIOTCS (U3UUECKUe Be-
JTMYUHBIL.

Jns nonycka Kk pabote He0OXOMMO OTBETHTh Ha «Bonpocel 0nsa donyckay.

[Tpu mpoBeeHNN SKCIIEPUMEHTA JTaHHBIE BCEX U3MEPEHUI HY)XHO BHeCTH B «lIpomoxon
u3mepenuil» B COOTBETCTBUU C ero (Gopmoil u mopsakoMm pa®oTel. B mporokosne u3mepeHHi
MIPOBOJISITCS TAKXKE BCE HEOOXOTUMBIE PACUETHI.

Jliis mocTpoeHus rpaKoB B IPOTOKOJIAX UMEETCsl MIJUTUMETPOBast CETKa.

[Tocne Toro, Kak BBIIIOJIHEHO 33/1aHKE K Ja00paTOpHOI paboTe, HYKHO CeNIaTh BHIBObI U3
IPOJIETAHHOTO SKCIIEPUMEHTA. BBIBO/IBI BKIIIOYAIOT B CEOSL:

- aHAJTM3 TIOJTYYCHHOM 3aBUCUMOCTH BEITMYMH M COOTBETCTBHE €€ UCCIIEAYEMOMY 3aKOHY;

- CpaBHEHHE HKCHEPUMEHTAIBHOTO 3HAUEHUS (PU3NYECKOM BEIMYMHBI C TEOPETHYECKHM
3HAYCHUEM;

- aHaJIM3 YCJIOBUH HKCHEPUMEHTA U BO3MOXKHOCTEH MX M3MEHEHMsI C IIeJbI0 YBEITHUEHUS
TOYHOCTU M3MEPECHHI M BBIYUCIICHUS UCKOMOH (DU3MYECKON BEIIMUHUHBI.

Onwucanue mabopaTOpHO pabOTHI 3aKaHUUBACTCS Miecmom 0aa 3aujumol. 1IpaBuibHbIC
OTBETHI Ha BOMPOCHI TECTAa CBUJIETEIBCTBYIOT 00 YCBOSHHH TEOPETUYECKOTr0 MaTepuala JaHHON
71a00paTOpHOIl pabOTHI M YCIEIIHOM €€ BBIIIOJHEHUH, YTO SIBIISICTCS 3aJI0TOM IOJIyYEHUS 3a4yeTa
o 3ToM padore.
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7.5.4 MeTtoau4ecKkue yKa3aHus 10 BbINOJHEHHI0 KOHTPOJIbHOH PadoThl

K BemonHeHU0 KOHTpoNbHOU padoTel (KP) mo kaxxnomy pasneny (U3HKU CTYACHT, 00Y-
YaroIIMiics Mo Kypcy o01ield pU3nKu, MPUCTYNAET TOJIBKO MOCIIe U3YYeHHs] TEOPETUYECKOTo Ma-
Tepuasa, U3JI0)KEHHOT'O MPENOoIaBaTeIeM WM U3YYEHHOTO CAMOCTOSATEIbHO COOTBETCTBYIOIETO
JaHHOMY pazjieny (hU3HKH.

[Tpu Bemonnennu KP cTynenTy Heo0X0AuMO PyKOBOJICTBOBATHCS CIIEAYIOIINM:

1. KP BbImonHSAETCS YepHWIAMH B OOBIYHOW IITKOJIBHOM TETpaau, Ha OOJIOKKE KOTOPOH
NPUBOJAATCS CBEACHUS MO0 HOpMaTuBHOMY aokymeHty P/l ®I'BOY BIIO «KHAI'Y» 013-2016.
«TekctoBble cTynenyeckue padotsl. [IpaBuna odopmieHus».

2. Ycnous 3anau B KP mepenuchiBatoTcs MOTHOCTBIO 0€3 cokpaiieHuid. Jins 3ameqanuit
[IPENo/iaBarelisd Ha CTpPaHULAX TETPAIU OCTABIISIFOTCS MOJIS.

3. Ilpu Bemonnenun KP HeoOxoaumo 3amucarh KpaTKoe ycloBHE 3ajaud. B permenun
TpeOyeTcs MPUBECTH OCHOBHBIE 3aKOHBI M (POPMYJIIbI, HA OCHOBAHUM KOTOPBIX MPOHU3BEIECHO pe-
nieHue (¢ noscHeHusMu). [Ipy HanMuMK BEKTOPHBIX BEIMYMH U KOOPJIMHAT BBIIOJIHSAETCS PUCY-
HOK, COJEpalluil 3T BEJIMYUHBL. B KOHIlE peleHus 3a1auu NpoBepseTCs pa3MEPHOCTh UCKO-
MOM (pU3MUECKON BEIMUMHBI U 3alIUCHIBAETCS OTBET.

4. B xonne KP yka3piBaeTcs, KakuM y4eOHHKOM WM Y4€OHBIM IMOCOOMEM CTYACHT MOJIb-
30BaJICS IPY BBITIOJIHEHUH PaOOTHI (Ha3BaHUE y4eOHUKA, aBTOP, TOJT U3AAHU).

5. Homepa 3azau, KOTOpbIE CTYIEHT JIOJKEH BKIOUUTH B cBOKO KP omnpeaensdrorcs no yka-
3aHHBIM Ta0JIMLIaM BapUaHTOB B METOJMYECKOM IIOCOOMHM, BbIJIaBaeMOM Ipenopaasarenem. s
BoinoaHeHus: KP Heo0XxoauMo ucnons3oBath Memoouueckue ykazanus 2, 3 (n. 8.3).

6. KP cTyneHT nomkeH BbICTaBUTD B JIMUHBIN KaOWHET AJIs IPOBEPKHU IIPENoAaBaTeeM.

7. Ilpu 3aummure KP cTyneHT nomkeH ObITh TOTOB /1aTh MOSICHEHUS 10 CYILECTBY pEIICHUS
BbIJIaHHBIX 33/1a4.

8 MarepuajibHO-TEXHHYECKOe o0ecneyeHune, He0OX0aMMOe 11
OCYIIEeCTBJIEHHS 00Pa30BaTEILHOIO MPoIecca Mo AUCHUIInHE (MOTYJII0)

8.1 JIunmeH3MOHHOE U CBOOOTHO PACIIPOCTPAHsSIEMOE MPOrPaAMMHOe 0DecreYeHue,
MCMOJIb3yeMOoe MPH OCYLIeCTBJIEHHH 00Pa30BaTeLHOIO0 Mpoiecca
10 IUCIMIIHHE

VYHuBepcuTeT obecredeH HeOOXOIMMBIM KOMITJIEKTOM JIMIIEH3HOHHOTO M CBOOOIHO pac-
IPOCTPAHSIEMOr0 MPOrPaMMHOIO OOECHeUYeHHUs, B TOM YUCJIE OTEUECTBEHHOT'O IMPOHM3BOJICTBA.
CoctaB nporpaMMHOT0o odecredeHus, HEOOXOMMOTO Il OCBOCHUS AUCUUIUINHBI, TPUBECH HA
caiite yHuBepcutrera WWw.Knastu.ru / Haw ynusepcumem / Obpazoeanue /15.03.01-
Mawunocmpoenue npoghune "Texnonoeus mawurnocmpoenus/ Pabouutl yueonwiii nnan / Peecmp
110. B Tabnuiie npeacTaBiIeH epedyeHb UCI0JIb3y-eMOro IPOrpaMMHOT0 00eceueH sl.

HanmenoBanmue PexBU3UTHI / yCIIOBUSI HCTIOTB30BAHUS
1O
OpenOffice CBoOo/1Has TUIIEH3HS], YCIIOBUS UCIIOJIB30BaHUS TI0 CChIIKE:

https://www.openoffice.org/license.html

OnlyOffice CBo0oHas TULIEH3US, YCIOBHS UCTIOIB30BAHUS 110 CCHUIKE:
https://www.onlyoffice.com/ru/download-desktop.aspx
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8.2 YuebdHo-1200paTOpHOE 000pYy/I0BaAHHE

Ayautopus | HaumenoBanue ayautopuu (;J1abopatopun) Hcnonb3yemoe 060py-
JIOBaHUE
408/1 JIaGoparopusi MEXaHUKHU U TEPMOJIMHAMUKH, dJIeKTpu- | JlabopaTtopHbie CTEH b

4YCCTBa U MarHcTusma

409/1 JlaGopaTopust ONTUKH U (PU3UKH TBEPIOTO TEIa JlaGopaTopHbIE CTCH/IBI
416/1 KommnbrorepHsiii knace (Meaua) [TepconanbHBIE KOMITh-
I0TePBI

8.3 Texnuueckue u JJICKTPOHHBLIEC CPEACTBA Oﬁy‘leHHﬂ

[Ipu mnpoBeneHUM JIEKIMOHHBIX M MPAKTUYECKUX 3aHATUN MCIONb3YETCs ayJUuTOpHs

416-1, obopynoBaHHas CTAllMOHAPHBIM IMPOEKTOPOM [UIsl OTOOpaxkeHHs mpe3eHTanuii. Kpome
TOr0, IPU MPOBEJCHUM JIEKIUI U MPAKTUYECKUX 3aHATUN HEOOXOAUM KOMIBIOTEP C YCTAHOB-
JICHHBIM Ha HeM Opay3epoM U MpOrpaMMHBIM 00ecCriedeHHeM I JEMOHCTPALMK MTPEe3eHTAIHIA.
Jns peanuzanuy JUCHUILIMHBI TOATOTOBJIEHBI CIIEAYIONINE PE3EHTALNU:

1. UccnenoBanue paboThl TEIUIOBOI MauHbl CTUPIIMHTA.

2. V3y4yeHue 351eKTpOMarHuTHOTO MOJISL.

3. HabnroeHue BOTHOBBIX SIBICHUN (Ha MpUMeEpe MPSIMOJIMHEHHOTO PacpoCTpaHeHUsI BOJIH

CBY-nunamnasoHa.

4. UccnenoBanue paboTel nHTephepomerpa MaiikenbcoHa

5. Onpenenenne nocTosiHHOM BuHa.

6. Koncrantsl mukpomupa (mocrosiunas [lnanka).

s naGopaTOpHBIX 3aHATUN HCIOJIB3YETCSl ayIUTOpHUs, OCHAIlleHHas 000pyJOBaHUEM,
yKa3aHHBIM B Ta0I. 1. 8.2.

[TomernieHust 1y1si cCaMOCTOSATEIHLHON paOOThl OCHAIICHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MO’KHOCTBIO TOJKII0YEHUS K ceTH «VIHTEpHET» U TOCTYNOM K 3JIEKTPOHHON MH(OPMAIIMOHHO -
oOpazoBarenbHol cpene KHAT'Y:

- 3aJ1 anekTpoHHol nHpopmauuu HTBb KHAT'Y;

- KOMIIBIOTEPHBIE KJIacChl (DaKyIbTeTA.

9 MHHble cBeIeHUA

MeToanuyecKue PEeKOMEHIAIIUU T10 oﬁyqeﬂmo JIUI[ ¢ OrpPAaHUYCHHBIMHA BO3MOYKHO-
CTAAMH 310POBbA U UHBAJIMIAOB

OcBoeHMe NUCHUIUIMHBI 00YUYalOIMMUCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS
MOYET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYTUMH OOYYalOIIMMUCS, TaK U B OTAEIbHBIX
rpynnax. [Ipennonaratorcst cnenuaibHble YCIOBHS IS MOJTy4eHus: 00pa3oBaHusl 00y4aromuMHU-
Csl C OrPAaHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBBS.

[Tpodeccopcko-meqarorndeckuii COCTaB 3HAKOMHUTCS € TICUXO0JIOTO-(PU3UOTIOTHIECKUMHU
0COOEHHOCTSAMH O00YUaIOIIMXCSl WHBAIMIOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTpaMMaMH peadMINTaluu WHBaINAOB (npu Hamuuuu). [Ipu HEoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJHUTEIbHAS MOAJEPKKA IIPENOAABAHNS ThIOTOPAMH, IICHUXO-
JIOTaMH, COLIMATIbHBIMU pa0OTHUKAMU, IPOLIEIIMMHU OATOTOBKY aCCUCTEHTaMH.

B cootBeTcTBHM ¢ MeTOIMYECKMMHU peKoMeHAauussMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIOJIaraeTcs MCIOIb30BaTh COIMAIbHO-aKTHUBHBIE U Pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTHH COLIMOKYIBTYPHOH peaOUINTaluU C LENbI0 OKa3a-
HUS [IOMOILY B YCTAHOBJICHUU MOJHOLIEHHBIX MEXINYHOCTHBIX OTHOILEHHUH C JPYTUMH CTYACH-
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TaMu, CO3JaHIH KOM(POPTHOTO TICUXOJIOTMYECKOTO KIIMMaTa B CTyAeHueckou rpynmne. [logdop u
pa3paboTKa y4yeOHbIX MaTepHaAIOB MPOU3BOJATCS C yYETOM IPEAOCTaBICHUS MaTepHalia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BU3YAIbHOW, C WCIOJB30BAHUEM CICIHATBHBIX TEXHUYECKHX
CPEICTB U UHPOPMAIIIOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl gunamMu ¢ OB3 ocymiecTBisercss ¢ HUCIOJIB30BAHUEM CPENICTB
o0OydeHus 0o0IIero M crenuaibHOro Ha3HaueHus (MIepCOHATBHOTO U KOJUIEKTUBHOTO HMCIIONb30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00eCIeueHHEe MpelyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii kK Hy>kaam simi ¢ OB3.

®dopma MpoBeJEHUsI aTTECTAUU ISl CTYJEHTOB-UHBAINU/IOB YCTAHABIMBACTCS C YUETOM
WHIUBHUIYAIbHBIX MCUX0(pU3NIECKUX ocobeHHocTer. [l ctynentoB ¢ OB3 nmpexycmarpuBaet-
cs1 tocTymnHas popma MpeIoCTaBICHUS 331aHUI OLICHOYHBIX CPE/ICTB, @ UMEHHO:

- B IIEYaTHOW WM DJIGKTPOHHOM (opme (s JUIl € HapyUICHUSIMH OIOPHO-
JIBUTATEIHLHOTO ammapara);

- B Ie4aTHOM (hopMe WJIIH DIEKTPOHHOM (opMe C YBETUUECHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIICHUSIMH CIIyXa, PEUH, 3pCHHUS);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCIAYX (ISl JTUI] C HAPYIICHUSIMH 3PEHUS).

CryngeHTaM ¢ MHBIMIHOCTHIO YBEJIMYHMBACTCS BpPEMsl Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakuX CTYIAEHTOB IpeaycMaTpuBaeTcs AOCTyHHas ¢opMma ImpeaocTaB-
JICHUs] OTBETOB Ha 3a/1aHusl, a UMEHHO:

- IMCBMEHHO Ha OyMare uiu HaOOpOM OTBETOB HAa KOMIIBIOTEPE (IS JIUI] C HAPYIICHU -
MU CllyXa, peuHn);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (IS
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTATEJILHOTO aliapara);

* YCTHO (IU1s1 JIULL C HAPYLIEHUSAMHU 3PEHUS], OTIOPHO-IBUTaTEIBHOTO anmnapara).

[Tpu HEoOXxoaMMOCTH ISl 00YUYaIOIIUXCSl ¢ MHBAJIUAHOCTHIO MPOLIEypa OLEHUBAHUS pe-
3y/bTaTOB O0YUEHHUS MOKET IPOBOJAUTHCSA B HECKOJIBKO JTAIOB.
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