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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. Ilenpro ocBOEHMs Kypca SBJISETCS M3yYEHHE OCHOBONOJIAraloIIUX MOHATHUN NMOHUMaHUS
IIPOLIECCOB MUKPOMHUPA, KACAKOLIUXCS CTPOCHUS aTOMa, MOJIEKYJI, OCHOBAaHHBIX Ha CTATUCTHUYECKUX U
BEPOSATHOCTHBIX 3aKOHOMEPHOCTSAX KBAHTOBOW (DPU3HKH.

Sl ol e

1.2. 3agauy AUCHUILIUHBI

M3y4YE€HHE OCHOB KBAaHTOBOI MEXaHUKHU.
3HaKOMCTBO C HEKOTOPHIMH Ba)KHBIMH NMPUIIOKEHUSIMH TEOPUN KBAHTOBBIX IIEPEXO/IOB.
M3Yy4YE€HHE U OCBOEHUE CIEUU(PHUUECKOro MaTeMaTUYECKOTO anmapaTa KBAaHTOBOM MEXaHUKH.
u3ydeHue (PyHAaMeHTalIbHbIX PE3yJIbTaTOB KBAHTOBOW TEOPHUH.

2. MecTo aucuuninnsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).
Nunexc qucuumiunsl: 51.B.02.
PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-3. Cnocoben
IPOBOJTUTH
IKCIICPUMCHTAJIbHBIC
UCCIICIOBAHUS U
U3MEPEHUS,
oOpabaThIBaTh U
NPECTaBIIATh
MIOJTyYCHHBIC JTAHHBIC C
YYETOM Crienu(pUuKu
U3MEPEHUI B CUCTEMaX U
YCTPOUCTBAX (POTOHUKH
U ONTOUH(POPMATUKU

OIIK-3.1. 3HaeT OCHOBHEBIC
MIPUHITUIIBI TIPOBEICHUS
AKCIIEPUMEHTAIIbHBIX
HUCCIENOBAHUN U
HCIIOJIL30BaHUA OCHOBHBIX
pueMoB 00pabOTKHU U
MPEJICTaBICHUS MTOJTYYEHHBIX
IaHHBIX B 00JaCTH
npodecCuoHaIbHON
eITEIbHOCTH

3HaeT (U3HYECKHUE OCHOBBI MEXaHHUKH,
3JICKTPUYECTBA U MAarHeTU3Ma, (DU3HKHU
KOJIeOaHU# ¥ BOJIH, KBAHTOBOM (PU3UKH,
AJIEKTPOJIMHAMUKH, CTATUCTHYCCKON (PU3UKU
1 TePMOJIMHAMUKH, AaTOMHOM U SIIEPHOU
¢bu3KKK; QyHIAMEHTAIbHBIC TIOHATHS, 3aKOHBI
1 TCOPHH KJIACCUYCCKOM U COBPEMEHHOM
bu3uKn

OIIK-3.2. YMeeT BHIOHpAThH
3P PEKTUBHYIO METOAUKY
HKCIIEPUMEHTATBHBIX
UCCIIEI0OBAaHUM

yMEET MPUMEHATH METOABl MATEMATHYECKOTO
aHaJlM3a U MOJICTTUPOBAHUS; IPUMEHSTh
MaTeMaTHYeCKHE METOIbI, (PU3HUECKUe
3aKOHBI M BBIYHCIUTEIIbHYIO TEXHUKY IS
pEIIeHUs TPAKTUYECKHX 3a]1a4; UCIOJIb30BaTh
BO3MOYXHOCTH BBIYUCIIUTEIHHON TEXHUKH U
MPOrPaMMHOTO O0ecTIeUeHus

OIIK-3.3. Biianeer HaBbIKAMH
IIPOBECHUS
AKCIIEPUMEHTATIbHBIX
UCCIIeI0OBaHMM, 00paboTKU 1
MIPEJICTaBICHUSI IOy YEHHBIX
JAHHBIX

BJIAICET METOJaMU MATEMAaTUYECKOTO
onucanus GU3NUECKUX SBJICHUHM U MPOLIECCOB,
OTPEAEIAIOMUX IPUHIUIBI paOOThI
Pa3INYHBIX TEXHUYECKUX YCTPOUCTB
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IIpodeccuonanbHbIe KOMIIETEHIIUH

ITKP-1. Cnoco6eH k ITKP-1.1. ITpoBoauT mouck crtoco0eH chopMyIMpoOBaTh KPUTEPUHU TTOUCKA
aHAJIN3y MOCTABJICHHOW |HAYyYHO-TE€XHHYECKOU nH(pOpMaInK 1o TeKyIIeH mpoodieme

3aJja4uM UCCiIeoBaHui B |MHGOpMaLuu AJis

obsacty (POTOHHUKHU U ompeieTIeHUsT KOMITIEKCa

ONTOMH(POPMATUKHU TpeOOBaHM K

paszpabaThIBAEMOMY OINTHKO-
ANIEKTPOHHOMY TIPHOODY.

[TKP-1.2. IIpousBoauT aHanu3 |crocoOeH aHAIM3UPOBATh MPUHITUI PAOOTHI
UCXOIHBIX TPEOOBAaHUH K puOOpOB.

napameTrpam
pa3pabaThiBaEMOT0 OMTHUKO-
AIIEKTPOHHOTO TIprbOopa.

ITIKP-1.3. YTounser u croco0eH onpeaensiTh HeOOXOMMbIe
KOPPEKTHPYET TpeOOBaHMA K  |apaMeTphl U TpeOOBaHUSA K
napameTpam pa3pabarbiBacMbIM TPHOOPAM U METOTUKAM

pa3pabdaThIBA€MOT0 ONTHKO-
AJIEKTPOHHOIO ITprlopa.

ITKP-1.4. Cornacyer CIOCOOCH COTJIACOBBIBATH CPOKHU ATAIIOB
TeXHUYECKUE TPEOOBaHUSA K |pa3pabOTKH, OMPEEATh IEPEUCHb U 00hEM
napaMmerpam HEO0OXOIUMOM TOKYMEHTAIUH.

pa3pabaThIBAEMOTO U3JIETUS U
npuOopa, CPOKHU BBHITIOTHEHHUS
ATanoB pa3pabOTKH, IEPEIHS
1 00beMa TOKyMEHTAITUH.

4. O0beM TMCUMIIMHBI B 324€THBIX eJUHUILIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
H HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHuIl, 108 akageMruuecKux 4acos.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJAaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 10 BUIaM YUI€OHOU ACSITEIbHOCTH

Bcero  |Cemectpsl

Buapl yaeOHOH AesSTENBPHOCTH
4acoB 3 cemecTp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesieM, BCero 36 36
JIeKIIMOHHbBIE 3aHATUS 18 18
IIpaxkTHueckue 3aHATUSA 10 10
JlabopatopHbie 3aHATHS 8 8
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 72 72
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
IToaroroBka k 3auery 24 24
[ToaroroBka K TECTUPOBAHUIO 32 32
[ToaroroBka k 1abopaTopHOii paboTe, HATMCAHUE OTYETA 16 16
O0mas TpyaoeMKoCTh (B 4acax) 108 108
Oo0uas TpyaoeMKocTh (B 3.e.) 3 3

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CtpykTypa IUCHUIUIMHBI MO paszzienaM (TeMaMm) U BUJaM y4eOHOH JesSTeTbHOCTH MPUBEICHA B
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tabymue 5.1.

Tabmuma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACSATEIHHOCTH

HasBanus paznenos (Tem) iI;IK' [Ipak. | JIa6. | Cam. Bcer(%;aCOB dopmMupyemsbie
UCIAILINHEBI ” | 3aH., 9 | pab. |pab., q KOMIIETEHIINN
q AK3aMeHa)
3 cemecTp
1 Bo3HHKHOBEHHE KBAHTOBOM 4 2 4 22 32 OIIK-3, ITIKP-1
MEXaHUuKHd. MaTeMaTU4eCKui
anmapar KBaHTOBOM MEXaHUKU
2 OCHOBHBIE MOCTYJIATHl KBAHTOBOU |4 2 - 14 20 OIIK-3, TTIKP-1
MEXaHUKH; CTAI[HOHAPHOE
ypaBuenue llIpenunrepa; BpeMeHHOE
ypaBHeHue lllpenunrepa
3 TyunenwHbIN 2P dekT; 4 2 - 14 20 OIIK-3, TTKP-1
TapMOHHYECKHUH OCIIIIISITOP
4 Atom BomopoJia; ClIUH 6 4 4 22 36 OIIK-3, TIKP-1
Hroro 3a cemectp |18 10 8 72 108
Hroro|18 10 8 72 108

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUTLIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0iwHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.U. 11O JICKIIHSIM)
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TpynoemMkocTb
HasBanus paznenoB | Coneprkanue pa3ienoB (TeM) TUCIUILTAHBI dopmupyembie
(TemM) TUCIMIUIUHBI (B T.4. TIO JICKITHSIM) (eximOHHpIe KOMITETCHITNH
3aHATHSA), U
3 cemecTp
1 Bo3nukHOBeHUE KopnyckynsipHO-BOJIHOBOM Iyaiu3m 4 OIIK-3, ITKP-1
KBaHTOBOW MexaHUKHU. |cBeTa. ['unoresa ne bpoitist. BonHoBas
MareMatnueckuit ¢bynkuus ae bpoiins. OnepaTopsl 1 UX
armapaTr KBaHTOBOM CBOMCTBA B KBAHTOBOM MEXaHUKE.
MEXaHUKHU Utoro 4
2 OcHoBHBbI€ nocTyaThl | PU3NYeCKit CMBICT BOJIHOBON (DYHKLIUH. 4 OIIK-3, IIKP-1
KBaHTOBOM MexaHuku; |[locTynaTel KBAHTOBOM MEXaHUKH.
CTal[MOHApHOE VYpasuenue lllpeaunrepa. CrannonapHoe
ypaBHEHUE ypasHeHue pennnrepa. CooTHOLIEHNE
[Ipenunrepa; HEOIPEECIIEHHOCTEN.
BPEMEHHOE YpaBHEHUE
HI_)IpeILI/IHl"ep};p Hroro 4
3 TynnenwHbIN 3 dekT; |[IpocTeiimue 3aaaun KBAHTOBOM 4 OIIK-3, ITKP-1
rapMOHHUYECKUN MeXaHuKH. YacTuia B mpsMOYTroJIbHOM
OCLIMJUISITOP MOTEHINATLHOH siMe ¢ 6ECKOHEUYHBIMU
cTeHkamu. [IpoxoxeHne yacTuilsl yepes
Oapwep. TynnenbHbIH dhdekt. KBaHTOBEII
rapMOHUYECKUH OCIIMILIISATOP
Hroro 4
4




4 ATtom BomOpoOJIa; CIIUH

DneKTpoH B aToMe Bojopoaa. KBaHToBbie 6
yycyia. CoOCTBEHHBIM MOMEHT 3JIEKTPOHA.
MarauTtHbIi cOOCTBEHHBIII MOMEHT.

MHorosnexTpoHHbIi arom. Tabiuna

OIIK-3, I[IKP-1

Meneneena.
HTtoro 6
Hroro 3a cemectp 18
Hroro 18

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HaumeHoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

Tabmuna 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHIATHH (CEMUHAPOB)

HasBanus pasznenos (Tem) HaumenoBanue npaktuueckux | Tpynoemkocts, | DopMupyembie
JUCIUTUTUHBI 3aHATUN (CEMUHAPOB) q KOMITETEHIIUH
3 cemecTp
1 Bo3uukHoBeHue kBaHTOBOM |®Popmyina Ilnanka. Iloctynars: 2 OIIK-3, IIKP-1
MexaHuku. Maremarndeckuit |bopa.
arnmnapaT KBaHTOBOW MEXaHUKH HUrtoro 2
2 OCHOBHBIE MOCTYJIAThI CooTtHouieHue 2 OIIK-3, ITKP-1
KBAaHTOBOM MEXaHHUKH, HeonpeneneHnocre. Yacruia B
CTallMOHAPHOE YPABHEHUE MIPSIMOYTOJIBHOM sSIME.
[Ipenunrepa; BpeMeHHOE
ypaBaenue lllpenunrepa Hroro 2
3 TynHenbHBIH 3G DeKT; Yactrua 1 noOTeHUUAIBHBIN 2 OIIK-3, ITKP-1
TapMOHHYECKUN ocIMIUTATOP | Gapbep. ["apMoHMUeckHit
OCLMILISATOP
Hroro 2
4 AtoM BOJIOpOJIA; CIIMH Atom Bogopoaa. OpOuTaIbHBIN 4 OIIK-3, ITKP-1
MOMEHT. MarHuTHbI MOMEHT.
Cnun.
Htoro 4
Hroro 3a cemectp 10
Hroro 10
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeseHo B Tadbmuie 5.4.
Ta6mmma 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
Hazpanus pa3nenos (tem) HanmenoBanue dopmupyemsie
TpynoemMKkocTs, 4
JACIIUTIIUHBI 1a00paTOPHBIX paboT KOMIIETECHIIUU
3 cemecTp
1 Bo3uukHoBeHHe kBaHTOBON | DoTo3dexT. OnbITh 4 OIIK-3, TIKP-1
MEXaHUKHA. MareMaTuiecKui Cronerosa.
arnmnapar KBaHTOBOM MEXaHUKHU Wtoro 4
4 AtoM BOJIOpOJIa; CIIMH OnpeneneHue MUPUHBI 4 OIIK-3, TTIKP-1
3anpeleHHON 30HbI
JUAJIEKTPUKA.
Htoro 4
Hroro 3a cemectp 8
Hroro 8
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5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAst padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

tabnuue 5.6.
Tabmura 5.6 — Bujbsl caMOCTOSITENILHOM pabOThI, TPYA0EMKOCTh B (pOpMHpyEeMble KOMICTCHIIHN
Bunabr
Hasanus pasznenos . Tpynoemkocts, | PopMupyeMbIe Dopmsbl
(TEM) AUCHUTUIMHBI CaMOCTOATCIILHOM q KOMIIETCHIINU KOHTPOJIS
paboThI
3 cemecTp
1 Bo3HukHOBeHHE [TonroroBka K 3auety 6 OIIK-3, TTKP-1 3auéT
KBAaHTOBOW MEXaHMKHU. |[[oAroToBKa K 8 OIIK-3, ITKP-1 TectupoBanue
MaTteMaTHUeCcKHi TECTUPOBAHUIO
anmapar KBaHTOBOH  |[Tonroroska K 8 OIIK-3, TIKP-1 | JlaGopartopHast
MEXaHHUKH MabopaTopHoii paboTe, pabora
HaIMCaHUe OTYeTa
Hroro 22
2 OCHOBHBIE ITogroroska k 3auery 6 OIIK-3, I[IKP-1 3auér
IIOCTYJIaThl KBAHTOBOM
MEXaHUKH, IloaroroBka k 8 OIIK-3, TTIKP-1 TectupoBanue
CTalMOHApHOC TECTUPOBAHUIO
ypaBHEHUE
[lpenunrepa;
BPEMEHHOC yPaBHCHHUE Wroro 14
IlIpenunrepa
3 TyHHEIBHBIH [ToaroroBka K 3a4eTy 6 OIIK-3, ITIKP-1 3auér
> dexT; ITonroroBka k 8 OIIK-3, TTKP-1 TectupoBanue
rapMOHHUYECKUI TECTUPOBAHUIO
OCITWJLIATOP HUtoro 14
4 Atom BoziopoAa; [TogroroBka k 3auety 6 OIIK-3, [IKP-1 3auér
CIINH IToaroroBka x 8 OIIK-3, TTKP-1 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 8 OIIK-3, [IKP-1 | JlabopaTopHas
nabopaTopHoii pabdore, pabota
HaIlMCaHUe OTYeTa
Hroro 22
Hroro 3a cemectp 72
Hroro 72

5.7. CooTrBeTcTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJI0B Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIIUH, (POPMUPYEMBIX NMPU U3YyUCHHH AUCIUILINHBI, U BUIOB Y4eOHOU
JeSTeTLHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabmumua 5.7 — CooTBeTCTBHE KOMIETEHIIUH, (OPMUPYEMBIX MPU U3yYEHHH TUCIUILINHBI, U BUIOB

3aHATUN
o Bunbl yueOHOM nesTeNbHOCTH
OpMHUpPYEMBIE
pMHPY Jlex. JIab. Cam. ®opMbI KOHTPOJIS
KOMIIETEHIIUU IIpax. 3aH.
3aH. pao. pao.
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OIIK-3 + + + + 3auér, JlabopaTopHas padora,
TectupoBanue

ITKP-1 + + + + 3auér, JlabopaTopHas pabora,
TectupoBanue

6. PeiiTuHroBasi cucremMa Uisi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

BbannbHble onleHkH U1t POpPM KOHTPOJIS IPECTABICHBI B Ta0uie 6.1.
Tabnuua 6.1 — bambHbIEe OLIEHKH

o . MakcuManbHbBIH 0allt
MakcumanbHbIN MakcumanbHbIi
3a MepUo MEXIy Bcero 3a
DopMBbI KOHTPOJISI 6amn Ha 1-y1o0 KT ¢ OaJLI 3a IepuoI
2KT u Ha KoHEL CEeMEeCTp
Hayajia ceMecTpa mexnay 1KT u 2KT
ceMmecTpa
3 cemecTp
3auér 10 10 10 30
JlaGopaTtopHnas pabota 10 10 20 40
TectupoBaHue 10 10 10 30
Hroro makcumym 3a 30 30 40 100
epuo.I
Hapacratomum utorom 30 60 100 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

[lepecuer 6aIOB B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tabnuue 6.2.
Tabnuua 6.2 — [lepecyer 6aIOB B OLICHKH 33 TEKYIIHH KOHTPOJIb

basel Ha 1aTy TEKyIero KOHTPOJs Onenka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% ot MakcuManbpHOI cymMMbl OaiioB Ha naty TK 4
Ot 60% 1o 69% ot MakcuMabHOM cyMMBI O6aIoB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMbl 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecdyeT cyMMBI 0aJIOB B TPAJUIIMOHHYIO U MEXTYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY
Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (Hey10BJIETBOPUTEIILHO) (HE 3aUTEHO) Hwxe 60 6annos F (meynosnerBopureabHO)

7. Y4yeOHO-MeTOoAMYECKOEe U HH(POPMALMOHHOE 00ecneuyeHrue TUCIHILINHBI

7.1. OcHoBHas1 JUTEpaTYpa
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1. BBeaenue B kBaHTOBYIO MexaHUKY [Tekct] : yueOHoe mocodbue / A. JI. Marasunuukos, B. A.
MyxadeB ; MuHucTepcTBO 00pa3zoBanus U Hayku Poccuiickoit deneparuu, ToMckuil TOCY1apCTBEHHBIN
YHUBEPCUTET CHUCTEM yHpaBieHUS U paanod’nekTpoHuku (Tomck), dakynbTeT NMCTAaHIIHOHHOIO
o0yuenus. - Tomck : Db Konrent, 2012. - 112 c. (Hanmune B 6udbmuoreke TYCVYP - 49 7k3.).

2. MyxauéB B. A. AtomHas ¢usuka: yuaed. mocodue / B. A. Myxaués. — Tomck: TMI] /10, 2007. —
116 c. (Hanmuuue B 6ubanotexke TYCVYP - 39 7k3.).

3. OcHoBbl kBaHTOBOM Mexanuku biaoxunues [. U. U3parenbcTtBo M3natensctBo "Jlans" ISBN
978-5-8114-0554-1 T'ox 2022 NUznanue 7-e u3a., crep. Ctpanun 672 [DnekTpoHHBIN pecypc|: — Pexum
nocryta: https://e.lanbook.com/book/210197?category=928.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. OcHoBbI TeOpeTHUYeCcKOM pus3mnky : yueOHuk it By3oB: B 2 1. / U. B. Casensbes. - CII0. : Jlans,
2005 - T. 2 : KBanroBas mexanuka. - CII0. : Jlanb, 2005. — 430 c. (Hanuuue B 6ubanoreke TYCVYP - 20
9K3.).

2. Jlanpay JI. 1. Teopetudeckast pusuka : yuebHoe ocodbue s By30B: B 10 T. — M. : ®uzmarnur,
2004. — T. 3 : KBanroBas mexanuka. Hepenstusucrckas teopus / JI. JI. Jlannay, E. M. JIudmwun ; pexn. :
JI. II. IlutaeBckuii. — 5-e u3n., crepeotun. — M. : @uszmariaut, 2004. — 800 c. (Hanuuue B 6MOIMOTEKE
TYCVYP - 41 3k3.).

3. Oecituman P. OeitHMaHOBCKUE NEKIUU 110 (PU3UKE : MONHBIA Kypce oOuiei ¢puzuku: [lep. ¢ anri. /
P. ®eituman, P. Jleiiton, M. Canac. — 3-e uza., ucnp. — M. : YPCC, 2004. — Boin. 8, 9 : KBanToBas
Mexanuka. 523 c. (mamuuue B oubmmorexe TYCVYP - 20 3k3.).

4. BBenenue B kBaHTOBYI0 ¢u3uky [lapmakos A. H. U3natensctBo U3natenscrBo "Jlans" ISBN
978-5-8114-0982-2 T'ox 2022 Crpanun 352 [DnexkTpoHHBIN pecypc]: — Pexum gocryna:
https://e.lanbook.com/book/210335%category=928.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O0s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. MarazunuukoB A. JI. BBegenue B KBaHTOBYIO MeXaHUKY: yueb. mocobue / A. JI.
Mara3unHukosB, B. A. Myxaués. — Tomck: Oap Konrtenr, 2012. — 112 ¢. MeToandeckue ykazaHus K
MPAKTHYCCKUM 3aHITHSIM M CaMOCTOSTEeNIbHON padoTe Ha cTp. 21, 32, 53, 59, 85, 92, 93. (Hanu4ue B
oubnnoreke TYCVYP - 49 5k3.).

2. MaraszunHukoB A. JI. BBegeHue B KBaHTOBYIO MeXaHHKYy: yueb. mocobue / A. JI.
Mara3unHukosB, B. A. Myxaués. — Tomck: Oap Konrenr, 2012. — 112 ¢. MeToanueckue ykazaHus K
MPAKTHYCCKUM 3aHITHSIM M CaMOCTOSTENIbHON padoTe Ha cTp. 21, 32, 53, 59, 85, 92, 93. (Hanu4ue B
oubmnoreke TYCVYP - 49 5k3.).

3. Buemnuit pororddexr. U3yuenue 3akona CrtonetoBa u mpoBepka Gopmynbl DiHIITEHHA:
Metoauueckue ykazaHus K gabopatopHoit pabore / B. A. Bypaosunusn - 2018. 12 c¢. [DneKTpoHHBIH
pecypc]: — Pexxum goctyna: https://edu.tusur.ru/publications/7638.

4. Onpexenenre MWHUPUHBI 3aMPELUIEHHON 30HbI OJYIPOBOJHUKA IO TEMIEPATYPHOM 3aBUCUMOCTH
oOpaTHOro ToKa nuojaa: PykoBoncTBo k nabopaTopHoii padote / B. A. Myxaues, M. B. ®enopos - 2009.
11 c. [DnexTponnslii pecypc]: — Pexum moctyna: https://edu.tusur.ru/publications/855.

7.3.2. YueOHO-MeTOAUYECKHE MOCOOUS IJISA JIUIY
€ OrpaHMYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeTOANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ay JUTOPHOI paboThl 00yUarOLIIUXCs
W3 YHUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B popMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPHTHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s U ¢ HApyLIeHUsIMU OTIOPHO-BUTaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.
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7.4. CoBpeMeHHbIe TPodeccHOHANIbHBIE 0a3bI JAHHBIX
U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJOYHBIX MECT JJI YU4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyebnas naboparopusi: yueOHast ayAUTOpUS AJIA IPOBEACHUS 3aHATHI MPaKTHUUYECKOTO THIIA,
yueOHasi ayAUTOpUs JJIs IMPOBEJCHUS 3aHATHI 1a00paTOPHOro THINA, MOMEIIEHUE AN KypCOBOTO
NPOEKTUPOBAHUS (BBIIOJIHEHHUS KYpPCOBBIX paboT), MOMEUIEHHE IJs NPOBEACHUS TPYHIOBBIX U
WHIUBUTyaNbHBIX KOHCYNbTanui; 634034, Tomckas obnacte, r. Tomck, Bepmmanna ynuna, n. 74, 110
ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- JlaGopaTopHsble cTeH bl (6 1IT.);

- U3mepurenbHble TprOOpPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontuueckas ckaMbst OCK-4;

- [Tomenienue s XpaHeHus: yaeOHOro 000pyI0BaHus;

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

VYuebnas naboparopusi: ydeOHast ayJUTOPUS ISl IPOBEICHUS 3aHITHU Ja00paTOPHOTO THUIIA;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 111 ayn.

Onucanue uMeroerocss 000pya0BaHus:

- Yuebubiii crenn "Onruka" - 2 mrt.;

- I'enepaTop AKUII-3409/3 - 2 mT.;

- Ucrounuk nutanus "Mapc";

- 'eneparop I'5-54;

- 'enepatop ¢pynkumonansueiii AKTAKOM AHP-3121;

- Myastumetp: DT 0205A, S-Line DT-830B;

- Ocmmmorpad: Tektronix TBS2000, Rigol;

- MynsTumerp Mastech MY 68;

- JJaGoparopusie cTeH bl "DnekTpoonTraeckuit a¢dext" - 2 mrT., "Pa3oBelid mopTpeT' - 2 mIT.;

- JJaboparopusiii crenn "IlomynpoBogHUKOBEIE (DOTOMPUEMHHKH";

- JJaboparopusiii crenn "IlomynpoBoAHUKOBEI J1a3ep";

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.4. MaTepua/IbHO-TeXHNYECKOE M MPOrpaMMHOe o0ecnedyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetiickas, 1. 146, 201 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;
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- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Onucanue uMeroLerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «HTepHEeT» U 00ecrneyuBaroT JOCTYI B 3JIEKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mgns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX (opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJabl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHne OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCTIONB3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuure 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3zsanus pasneinos (TeM dopmupyemrie
P (Tem) PMHPY ®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 Bo3uukHoBenue kBantopor  |OIIK-3, [IKP-1  |3auér IIepeyens BOnpocoB it
MexaHuKH. MaremaTuueckui 3a4era
anmnapaT KBaHTOBOH MEXaHUKH JlabGopaTopHas Tewmbl 1ab0opaTopHBIX PabOT
pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
2 OCHOBHBIE MOCTYJIAThI OIIK-3, IIKP-1  |3auér [Iepeuens BOIIPOCOB 1Ist
KBAaHTOBOM MEXaHMKHU; 3a4era
CTallMOHAPHOE YpaBHEHUE =
. TectupoBanue [IpuMepHBIil nepeyeHb
[Ipenunrepa; BpeMeHHOE o
TECTOBBIX 3aIaHUI
ypasHeHue lllpenunrepa
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3 TynHenbHBIH 3G (DEKT; OIIK-3, I[IKP-1 |3auér [Tepeuens BOIIPOCOB 1Jist

TapMOHUYECKHUI OCHUIUISITOP 3aueTa
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
4 ATtom BomopoJia; ClIUH OIIK-3, IIKP-1 |3auér [Iepeuens BOIIPOCOB 1Ist
3adera
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb

TCCTOBBIX SaﬂaHI/Iﬁ

Hlkana omeHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEHUS IO
JTUCIUILIMHE TpUBeAcHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHUS 11O

JTHUCITUTUINHE
®dopmynupoBka TpebOBaHUH K CTeIeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PEe3yJIbTaTOB O0YUYCHUS
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHUE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITn HABBIKOB HJIN
CyMMBbI 0aJIOB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o01Ire, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZIOBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCUMaJbHOU 3HAHUS CHUCTEMAaTHUYECKH | CUCTEMAaTHYECKOe
CYMMBI 0aJIOB OCYILECTBIIIEMOE pUMEHEHNE
yMEHUe HaBBIKOB
4 (xopor1io) ot 70% no c(OpMUPOBAHHBIE, B LIEJIOM B LIEJIOM
89% ot HO CoAepKalune YCIICIIHOE, HO YCIIEIIHOE, HO
MaKCUMAaJIbHOU OTIEIbHBIC coJieprKaliye coJieprKaliue
CYMMBI 0AJUTOB | TIpOOJIEMBI 3HAHUS OTJENIbHBIC OTJEIIbHBIC
mpoOesbl yMEHUE poOebI
pUMEHEHNE
HaBBIKOB
5 (0TIM4HO) >90% ot chopMUpOBaHHbBIE | COPMUPOBAHHOE YCHEIIHOE U
MaKCUMaJIbHOW | CcHCTEMaTHYeCKHe yMEHHE CHUCTEMaTHYECKOe
CYyMMBbI 0aJIOB 3HAHUA MpUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETEHLIMI IIpuBeieHa B Tabmuie 9.3.
Tabmua 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHINI

Onenka ®opMmyaupoBKa TpeOOBaHUH K CTENIEHU KOMIIETECHIINH

2 He nMeet He0OXOAMMBIX MIPEACTABICHHUI O TPOBEPSIEMOM MaTepuasie
(HEYTOBJIETBOPUTEIIHLHO ) | MITH
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, IpeicTaBiieHnid. O0ydJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT'0 3JIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OIPEJICJICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KAKMM UCTOYHUKAM HY>KHO
obOparmathcs yist 60j1ee 1eTaJbHOTO €r0 YCBOCHHUSI.
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3 3HaTh U YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOy4Jaronmxcs 3HaeT
(YIOBJIETBOPUTENHHO) |M3YUYEHHBIN 3JIEMEHT COACPKAHUS PENPOYKTUBHO: IPOU3BOIHHO
BOCITPOM3BOIUT CBOU 3HAHUS YCTHO, MUCbMEHHO UJIU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.

4 (xoporo) 3HaTh, YMETh, BIAJCTh HAa AHAJUTHYECKOM YPOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS U OCOOEHHOCTH IS Pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (0TIMYHO) 3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10KA3aTEIbHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
NEHCTBUAX, YUYUTHIBAS U YKa3bIBasl CBA3U U 3aBUCUMOCTU MEXIY 3TUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIIIMHBI, €T0
3HaYUMOCTb B COJIEP’KAHUN JUCLMUILINHBIL.

9.1.1. IlpuMepHBbIi NepeYeHb TECTOBbIX 3aaHUH

1. DneKkTpoH B aTOME BOJOPOAA HAXOJUTCS P-COCTOSHUU. MaKkCUMaabHO BO3MOXKHOE 3HAUEHUE
IIOJIHOT'O MOMEHTA UMITYJIbCa 3JIEKTPOHA PaBHO

NS

fi
=
-
fi
?.
F
]
2. I'unore3a ne bpoiins BeipakaeTcs COOTHOUIEHUSIMU
- 2xh
)‘v’ = i
P
E
o=—;
fi
S
)‘v’ =
m —_ E.'i' e E'H‘
fi

3. B kBaHTOBOI MexaHUKe (pU3MYECKasi BEIMYMHA XapaKTepU3YyeTCsl HE YHUCIOBBIM 3HAUYCHHEM, a
onepatopom. Oneparop — 3To:
GVHKIHA, KOTOpas OCYIIEeCTBISeT CEA3h

ONHHX YHCell ¢ ApYTHMH YHCIAMH,
NPABHIIO, CNOMOUIBI KOTOPOro KawIoH
(VHKIHE H3 HeKOTOPOro MHOKECTBA
(QVHKIHHA conocTaBngeTca QYHKIHA H3
TOT0 7K€ HIIH HeKOTOpOoro ApYIoro
MHOecTBa (PYHKIHIL;

UHCIOBOE 3HaueHHe (DH3HYecKoi
BEeII{UHHBL, KOTOpPOH CIABHICH B
COOTBETCTEHE JAHHBIH ONlepaTop.

4, . CTaI_II/IOHapHOG YpaBHCHHUC LHpeJ:[I/IHrepa AJIA BOI(OpO,[[OHO,[[O6HOFO aToMa UMECT BU
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5. KpaTHOCTH BBIPOKICHHS SHEPTETHUYECKOTO YPOBHS C KBAHTOBBIM YHCIIOM N C YYETOM CIHHA
paBHa
20
i“i‘:
i
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6. Kakoe u3 mnpuUBENEHHBIX HHUXE YpPaBHEHHN TMpeacTaBlIsieT BpPEMEHHOE YypaBHEHUE
[Ipenunrepa?
g G5 s
_f_vut: ;‘%‘::‘ﬁg;
. 2m ) ot
2 2m :
VY%¥i+ P {E-E ¥ =90
2 )

HY =EY;
dw 2m

% + ¥
ac fi”

Ey =10.

7. OnepaTop Ha3bIBACTCS CAMOCONPSKEHHBIM (3)PMHUTOBBIM), €ClU Uil JIIOOBIX MBYX (QYHKIUH
unv

A(au+ ay)=adu+ad;
I v AudV = Is.rj V'V
J‘r{:mf,.dr?: 0 (m=n);

i

J‘:E_‘vm(ﬁ’ =1 (m=n).

n

8. 12 ()
CobcTeeHERIe QVHKOHH: v (x)= Fs,mi : | SBIAETCA pellleHHeM YpaBHeHH
. s
VY4 (E-U)¥=0;
2
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22 e mywep
d\_‘ 2 A
2 i P |
d ‘1P Jf?i g Mo s o
& B 2 )
2 9
4% P g
g

CornacoeaHa Ha noptane N2 61154 13



9. d¥ m

CDECTBEHHHMH SHAYSHH IMH BHEpI'HH }'I}EBHH-IHH — = J‘-‘ EY =0 ong JacTHOHL B
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10. MakcumanbHOE YHACIIO MIEKTPOHOB B COCTOSIHUU C N=4 paBHO
8
18
32

50

11. CymecTtBoBaHue y aTOMOB JUCKPETHBIX YHEPTETUUECKUX YPOBHEH ObUIO AKCIEPUMEHTATIbHO
YCTaHOBJIEHO B OIbITaX:
[lIrepna u ['epnaxa; ®panka u ['epna; Pesepdopaa; Jlenapaa u Tomcona.

9.1.2. IlepevyeHb BONPOCOB ISl 3a4€eTa

KopnyckysipHO-BOIHOBOM Ayalu3M CBETa

I'unoresa ne bponns

Bonnosas ¢ynxuust ne bpoiins

Omneparopsl ¥ UX CBOWCTBA B KBAHTOBOM MEXaHUKE

®du3nyeckuii CMbICT BOJTHOBOW (DYyHKIIMU

ITocTyaTel KBAHTOBOM MEXaHUKH

VYpasuenue llpeaunrepa. Craunonaproe ypasaenue lllpenunrepa
CooTHoOIIEHHE HEOTIPEAEIEHHOCTEN

PN RE D=

9.1.3. TeMbI J1a00paTOPHBIX PadoT

. ®oroaddext. OnbiTel CTONETOBA.
. Ompeenenue MUPHHBI 3aMTPEIICHHON 30HBI TUJICKTPUKA.

N —

9.2. MeToan4yeckne peKOMeH AU

YueOHblil MaTepuan uznaraetcsa B Gopme, mpeamnoiaramiieid caMoCTOSITEIbHOE MBIIIJICHHE
CTYJIEHTOB, camooOpa3zoBanue. [Ipu 3ToM camocTosITeNNbHAS pad0Ta CTYICHTOB UIPAET PEIIAIOIIYIO POJIb
B X0/I€ BCEro yueOHOro mnporuecca.

Hauatp n3yueHune MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoOid, CIIUCKOM
y4e0HO-METOUYECKOTO U MpOorpaMMHOro odecrnedeHusi. CamocTosTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BHIIOJTHEHHE KOHTPOIBHBIX MEPOMPUSATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IJIaHOM.

B mpouecce nzydeHust TUCHUILTAHBI JUIsl Ty4YIIETO OCBOSHUS MaTepHraia He0OX0AUMO PeryspHO
oOpamaTbCcsi K PEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJb30BaThCsl yepe3 KaOWHET CTyAeHTa Ha cailTe YHUBepcuTeTa 00pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAKXKE 00IIEeTOCTYTHBIMH HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONMYJSIPHBIE W CIEIUalIU3UPOBAHHBIE MaTepHalbl, MOCBSIICHHBIC PA3JIUYHBIM aCHEKTaM
y4eOHOW AMCIUILTHHBIL.

[Ipu caMOCTOSITEIbBHOM U3YYEHUU TEM CIEAYNUTE PEKOMEHIAIUSM:

— YTEHUE WJIM NPOCMOTP MarTepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOM Aid
WHAVNBHAYATBHOTO TOHUMAHUS M OCBOCHHS MaTepuala, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
M3y4YEHHOr'0 COCTAaBUTh Te€3UChl. OCBOMB MaTepuall, MOMNbITATHCA COOTHECTH TEOPHUIO C MPUMEPAMH U3
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MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UJIM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYyET BBISICHUTH UX
3HAaYeHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh WHAUMBUIyalbHbIE KOHCYIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

YKypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3A0POBbS U HHBAJIHU/10B

Jis nun ¢ OrpaHMYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tabnwmie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOXHOCTSIMUA 3JJ0POBbSi 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Buapl 7onoOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTpPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHoOu hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEMA Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yqa}0mnxcsl npeaycMaTpmuBacTCd
noctymnHas popMa npeaoCTaBICHHs OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusl Pe3yJbTaTOB OOYYEHHS JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
30pPOBbSI U MHBAIUIOB 0 AUCHUILIMHE TPEIyCMAaTPUBACT MPeAOCTaBlIeHne HHPopManuu B GopMax,
AallITUPOBAHHBIX K OTPaHUYCHUAM UX 3J0POBbS U BOCIIPUATHA I/IHCI)OpMaHI/II/II

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOUW popMe yBEITUUCHHBIM HIPUPTOM.

J st i ¢ HAapyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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