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1 IIEJIM OCBOEHU S YYEFHOM JJUCITUTIIUHBI

B mpomecce n3ydeHus aTOMHOW W SiACpHOW (PU3MKH 3aKJIQJBIBAIOTCS OCHOBBI
oOmieHaydHoro (pyHIaMeHTa, (OPMUPYIOTCS MPEICTABICHUS O COBPEMECHHOW KapTHHE
MHUpPa, BOCIUTBHIBAIOTCS OCHOBHBIC TIPHEMBI MIO3HABATEIBHON JESATEIbHOCTH, 0€3
KOTOPBIX HE MOXKET OOOWTHCh HM OJWH CHEIHAINCT, B KakOod Obl 00JacTH HayKH,
TEXHHUKH U MIPOU3BOJICTBA OH HU paboTal.

TpynHo HailTH cpeny ECTECTBEHHBIX M TEXHHUECKUX JUCIUIUIMH TaKylo 00JIacTh
3HaHWK, B KOTOPOM MOXHO ObUTO OBl 00OWTHCH 03 ydeTra (PU3NYECKHX OCHOB
BaXHEHIUX mpencraBicHuid. CerogHs HET cdepbl YEIOBEYECKOW NEATeITbHOCTH, B
KOTOpOW B TOW WM MHOW Mepe HE HCHOJb30BAINCH Obl METOJAbl (PU3MKU U €€
JOCTHKCHHUSL.

JloctaTouHas pu3nyeckas MOArOTOBKA rapaHTUpYeT Oosiee IIyOOKoe YCBOCHHE
JTIOOBIX 3HAHWHN, Pa3BUBAET CIIOCOOHOCTH K BOCTIPHUATHIO HAYYHBIX M TEXHUYECKUX
CBEACHMN, C KOTOPHIMH TMPUXOAUTCS CTAIKUBAThCI B XOJA€ MPAKTUUYECKOU
JESTEIbHOCTH, TO3BOJISIET TBOPUYECKM MCHOJIb30BaTh TOT OOLIMPHBIM MaTepual,

KOTOpBIﬁ NpeACTaBIAIOT COBPECMCHHBIC KOMIIBIOTCPHBIC CCTH.

1.1 Hean pucuMnJInHbI

enu nucuuninuubl «ATOMHass u sifepHas (u3uKa»y 3aKIIOYalOTCsS B
bopMHpPOBaHUU y CTYJEHTOB TPEJCTABICHUS O COBPEMEHHOW (DU3WYECKON KapTUHE
MHpAa W  HAy4YHOTO MHUPOBO33PEHMUS, 3HAHUW M  YMEHUW  MCIIOJIb30BAHUS
byHIaMEHTAIBHBIX 3aKOHOB, TEOPHUM KJIACCUYECKON U COBPEMEHHOUW (DM3HKH, a TaKKe
METOJ0B (DU3UYECKOTO HCCIIECIOBAHUSI KaK OCHOBBI CHUCTEMbI MpPOo¢eCcCUOHATBHON

JACATCIBHOCTH.

1.2 3agaun IMCHHUILIHHBI

3amaun TUCHUIUTUHBI «ATOMHAs W siiepHas (U3HKa» COCTOSIT B TOM, YTOOBI
PACKpPBITH CYIIHOCTh OCHOBHBIX MPEACTABICHUN, 3aKOHOB, TECOPUN KIACCUYECKOU U
COBpPEMEHHOW (M3UKH B MX BHYTPEHHEM B3aMMOCBSI3M U IIEJIOCTHOCTH, TaK Kak s
OyIyIero WHXXEHepa BaXKHO HE CTOJBKO OIMKUCAHHUE IIUPOKOTO Kpyra (HU3UIECKUX
SIBJICHUH, CKOJBKO YCBOCHHE HEpapXvuu (PU3NUECKUX 3aKOHOB M TOHSATUMN, TPAHMI] UX

MPUMEHUMOCTH, T03BOJIsIOIIEee A(M(PEKTUBHO MCIHOJIB30BaTh HMX B KOHKPETHBIX



CUTyalusiX; (OPMHUPOBATH y CTYJECHTOB YMEHHUS M HAaBBIKM pPELICHUS OOO0OIIEHHBIX
TUIOBBIX 3a/lay JUCLUIUIMHBI (TEOPETUUYECKUX U IKCIEPHUMEHTAIBHO — IMPAKTUUYECKUX
yu4eOHBIX 3a/lad) M3 pa3IuyHbIX oOnactedl (PU3MKKM KaK OCHOBBI YMEHHUS pellaTh
npodeccuoHanbHbIe 3a/1a4H; (OPMHUPOBATH Y CTYJEHTOB YMEHHE OLICHUBATH CTEICHb
JIOCTOBEPHOCTH PE3YJbTATOB, IIOJYYECHHBIX C IIOMOIIBIO JKCIIEPUMEHTAJbHBIX WIIN
TEOPETHUYECKUX METOAOB HCCIIEOBAaHUs; CIIOCOOCTBOBATh PA3BUTUIO y CTYIEHTOB
TBOPYECKOTO MBILIEHUS, HABBIKOB CAMOCTOSITEJIBHON MO3HABATEIBHOM JEATEIIBHOCTH,
YMEHMSI MOJEIUPOBAaTh (PU3NYECKUE CUTyallUM C MHCIIOJIb30BAaHUEM KOMIIBIOTEPA;
O3HAKOMHUTH CTYIEHTOB C COBPEMEHHON W3MEPUTEIBHOM ammapaTypoil, BbIpadOTaTh
YMEHMSI U HaBBIKM MPOBEJIECHUS 3KCIEPUMEHTAIBHBIX UCCIEJOBAaHUM U 00pabOTKHU UX
PE3yJIbTaTOB, YMEHUS BBIIEIUTh KOHKPETHOE (PU3UUYECKOE COJIEPKAHNE B MPUKIIAIHBIX

3a/1adax Oyayuie crenuaibHOCTH.
2 MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII BO

HucuuminHa «ATomMHas U siaepHas (u3MKa» K YacTH Y4yeOHOro IUIaHa,
dbopmupyemoil yyacTHUKaMu oOpa3oBaTeIbHBIX OTHOIICHUM. ba3upyeTcs Ha 3HaAHUAX,
MOJIYYCHHBIX TPU U3YYCHHH AUCHMUIUIMH «Du3uka (3JIEKTPUUYECTBO U MAaTrHETU3M)»,

«Dusuka (BOIHBI M ONTHKA). J(MciMIimHa 9uTaeTcs B 6 cemecTpe.

3 KOMIIETEHIIUU CTYAEHTA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUS YYEBHOM JUCHUILIUHBI / O)KUJTAEMBIE
PE3YJIBTATDBI ObPA3OBAHUA U KOMIIETEHIIUU CTYAEHTA 110
3ABEPIIEHUM OCBOEHMSA ITPOIT'PAMMbBI YUEBEHOU
JANCIUIIJIMHBI

3.1KomnereHuMu CTyJaeHTa, (popMUPYeMble B pe3yJibTaTe OCBOEHHUS Y4eOHO

AUCIUILINHDBI

N3yuenne nmuciMmuiiHbl «ATOMHas M sjuepHas (GU3NKa» HANpPaBJICHO Ha
dhopMUPOBAHUE Y CTYACHTOB CICAYIOIINX KOMITCTCHITUH:
YHuBepcajabHbie komnereHuuu (YK):
— CIMOCOOEH OCYIECTBISATh KPUTHUYECKUN aHAIM3 MPOOJEMHBIX CHUTyallud Ha

OCHOBE CUCTEMHOTO ITOJIX0/Ia, BEIpadaThiBaTh cTpaTeruto aercteuil (YK-1);



YHuBepcajbHas koMnereHuus ecrecreeHHoHay4YHas (YKE):
— Cnoco0eH HCIoJIb30BaTh 3HAHMS €CTECTBEHHOHAYYHBIX IUCHUIUIUH, MPUMEHSThH
METOJIbl MAaTeMaTUYECKOr0 aHaJIM3a W MOJCIMPOBAHUS, TEOPETHUYECKOTO U

9KCIIEPUMEHTAIHLHOTO UCCIICIOBAaHMS B IOCTaBIeHHBIX 3a1avax (YKE-1).

3.2 IlepevyeHnb pe3yJbTaToOB 00pa3oBaHusi, (GOPMUPYEMbIX JUCHUILIMHOM,

C YKa3aHMEM YPOBHHA MX 0CBOCHUA

B pe3ynbTaTe 0CBOCHUS TUCHUITUHBI 00YYaIOIUNACS TOJKEH:
3HATh.

— METOJbl CHUCTEMHOTO W KpPUTHYECKOIO0 aHallh3a; METOJUKH pPa3paboTKu
CTpaTeTHH JSHCTBUN IS BBISIBIICHHS U pelieHus mpooiemHoi cutyarmn (3-YK-1);

—  OCHOBHBIE  3aKOHBl  €CTCCTBCHHOHAYYHBIX  JUCHUIUIAH,  METOJBI
MaTEeMaTUYECKOTr0 aHaln3a U MOJICITUPOBAHUSI, TEOPETUUECKOTO U IKCIIEPUMEHTAIBLHOTO
ucciaenosanus (3-YKE-1);
yMeTh:

— TPUMEHSATh METOJbl CHCTEMHOrO0 TMOAXOJAa M KPUTUYECKOTO aHajau3a
IPOOJIEMHBIX CUTYAIH; pa3padaThIBaTh CTPATETUIO IEHCTBUN, MPUHUMATh KOHKPETHBIE
pemenust s ee peanmsanuu (Y-YK-1);

— WCIIOJIb30BaTh MATEMAaTHYECKHE METOMbl B TEXHUYCCKUX MPHIOKCHUSX,
pPacCUMTHIBATh OCHOBHBIE YHCJIOBBIC XaPAKTEPUCTHKU CIyYalHBIX BEJIUYHMH, pElIaTh
OCHOBHBIC 33/1a4d MAaTEeMaTUYECKON CTATUCTUKU;, PEIIaTh THIOBBIC PACUETHBHIC 3a/1a4u
(YV-YKE-1);

BJIA/1€Th:

— METOJIONIOTHEH CUCTEMHOTO M KPUTHYECKOTO aHaIHM3a MPOOJIEMHBIX CUTYaIIHA;
METOJMKAMU TIOCTAHOBKH IICJIH, OTPEICICHHS CIIOCOO0B €€ JTOCTHKEHUS, pa3pabOTKH
crpateruit neiicteuii (B-YK-1);

— METOJIaMH MaTeMaTHYECKOTO aHaJIM3a U MOJCIIMPOBAHUS, METOAAaMHU PEIICHUS
3a/lay aHaJIM3a M pacdeTa XapakTEePUCTHK (GU3UUECKUX CHCTEM, OCHOBHBIMU ITPHEMaMHU
00pabOTKH OKCIEPUMEHTAIBHBIX JIAHHBIX, METOJaMH pPA0OThl C MPUKIATHBIMHA

nporpamMMmHbIME Tipoayktamu (B-YKE-1).



3.3 BocniurareabHasi padora

HanpaBaenue/ Co3nanue ycjaoBuii, Hcnojab30BaHue BOCIIUTATEILHOIO0 MOTEHIIHAIA
HeJIu o0ecreYnBaroIIUX Y4eOHBbIX TUCIUTIIHH

EctecTBeHHOHay4YHBIH M 001enIpodecCHOHAIBLHBII MOLYJIH
IIpodeccuonanbHoe | - hopmMupoBaHue 1.Mcnionp30BaH€ BOCIUTATEIBHOTO OTEHIIMANIA
U TPY/10BOE rIIyOOKOTO TTOHUMAaHUS JUCIUIIIAH €CTECTBEHHOHAYYHOTO U
BOCIIMTAHHE COLIMAJIBHOW POJIN o0uienpogeccuoHaIbHOr0 MOIYJIS JISL:

npodeccuu, MO3UTUBHON
Y aKTHBHOH YCTaHOBKH Ha
LEHHOCTH N30paHHON
CIEUATBHOCTH,
OTBETCTBEHHOTO
OTHOIICHHS K
npodeccnoHaTbEHOMI
JeSITeTbHOCTH, TPYILY
(B14)

- (hopMuUpOBaHMSI TO3UTHUBHOTO OTHOIICHUS K
npodeccuu nHxKeHepa (KOHCTPYKTOpa, TEXHOJIOTA),
MOHMMAaHMS €€ COLMAIbHON 3HAYMMOCTH U POJIU B
oO1miecTBe, CTPeMJICHUS CIIEZIOBaTh HOpMaM
npoeCCUOHATBHON 3TUKU TTOCPEICTBOM
KOHTEKCTHOTO 00Y4YeHHsI, peIICHUs] IPAKTHKO-
OPUEHTHUPOBAHHBIX CUTYAIIMOHHBIX 33J1a4.

- opmupoBaHUs yCTOMUMBOrO HHTEpPECa K
npoheCCHOHATTLHON IeATENIbHOCTH, CIIOCOOHOCTH
KPUTHUYECKH, CAMOCTOSITEIbHO MBICIIUTb,
MOHUMATh 3HAYUMOCTH MPOGECCHH TOCPEICTBOM
OCO3HAHHOTO BBIOOpA TEMATUKH MPOEKTOB,
BBIITOJIHEHUS IIPOEKTOB C MOCIEAYIOIIEN
MyOJIMYHOM Mpe3eHTaluei pe3yinbTaToB, B TOM
yuciie 000CHOBaHUEM MX COLIMATIBHON U
MIPAKTUYECKOU 3HAYMMOCTH;

- (hopMupoBaHMs HABBIKOB KOMAaHTHOW pabOTHI, B
TOM YHCIIE PeaTu3allii Pa3InYHbIX MPOEKTHBIX
poaielt (Jiuaep, UCIIOIHUTENb, AaHATUTHK U TIP.)
MOCPEACTBOM BBIMIOJTHEHHS] COBMECTHBIX IIPOEKTOB.
2.Mcnonb30BaHue BOCIUTATENIbHOTO IOTEHIMAIA
JUCIUIUIMH "DKOHOMHUKA U yIpaBiICHHUE
npou3BoicTBOM ", "MIHHOBaIIMOHHAsA SKOHOMHUKA U
TEXHOJIOTUYECKOE MPEIPUHIMATENbCTBO",
"[IpaBoBenenue" mis:

- (hopmMupoOBaHUS HABBIKOB CHCTEMHOTO BUJICHUS
POJIM ¥ 3HAUMMOCTH BBIOpaHHOI npodeccuu B
COLIMAJIbHO-9KOHOMHUYECKUX OTHOLLICHUSX Yepe3
KOHTEKCTHOE 00yUueHune

- (hopmupoBaHue
IICUXOJIOTMYECKOMN
TOTOBHOCTH K
npogecCuoHAITbHON
JesTeNbHOCTH 1O
n30paHHO# npodeccuun
(B15)

Hcnonb3oBaHne BOCIUTATENBHOTO MOTEHIAA
JTUCIUTIIAH 001Ienpo(ecCHOHAIBHOTO MOTYJIsS
TS

- (hopMUpOBaHHS YCTOMYUBOTO HHTEpECA K
poeCCHOHATIBHOM 1eATeIbHOCTH, TOTPEOHOCTH B
AOCTHIXKCHUU PE3YyJibTaTa, IOHNUMaHUA
(YHKITMOHATBHBIX 00S3aHHOCTEH U 33724
n30paHHOM TPO(EeCCHOHATEHOM ACSITEIBHOCTH,
YyBCTBa NMPO(HECCHOHAIBHON OTBETCTBEHHOCTH
YCPE3 BLIIIOJITHCHUEC y’—Ie6HBIX, B TOM YHHUCIJIC
MPAKTUYECKHX 3a/1aHUH, TPEOYIOLINX CTPOroro
COOJTIO/ICHHSI TTPABHJI TEXHUKH O€30MTaCHOCTH U
WHCTPYKIUH 10 paboTe ¢ 000pyJOBaHUEM B
pamKax JJabopaTOPHOr0 NPAKTHUKYMA.




NHuTeniekTyanbHoe
BOCIIMTAHHE

- popmupoBanue
KYyJIbTYpPbl YMCTBEHHOT'O
Tpyna (B11)

Ap.

Hcnonp3oBaHre BOCIUTATEIBHOTO IMOTEHITHATIA
AUCHUIUIMH TYMAaHUTApHOTIO,
€CTECTBEHHOHAYYHOT0, 001IeTPOdeCCHOHAITBHOTO
1 IPO(EeCCHOHATBHOTO MOTYJIS TSt
(bopMHUpPOBaHUS KYJIETYpPbl YMCTBEHHOTO TPY/Ia
MOCPEJICTBOM BOBJICUECHUS CTY/ICHTOB B ydeOHBIC
WCCIIEIOBATEIILCKUE 3a/IaHUS, KYPCOBBIE paOOTHI U

4 COAEP) KAHUME U CTPYKTYPA JUCHUIIJIMHBI

OO6miast TpyI0eMKOCTh JTUCHUIUIMHBI B 6 ceMecTpe COCTaBiisgeT 3 3a4CTHBIC €IMHMIIBI,

108 gacos.
Bunbl yuebHoit
Texymmun
JeSTeIbHOCTH, BKITIOYast ATTecTar
KOHTpPOJIb Makec.
CaMOCTOSITENIbHYIO _—
Paznen = yCIICBaEMOCT Oaswt 3a
o paboTy CTYACHTOB U passiena
yueOHOMI 5 u paszen
aw TPYJIOEMKOCTb (B yacax) (Henens,
JTUCITUTUTHH (Henmens, b ) *
S = Z|lE = opMma
bl % E %‘% lc:é %‘% % E’% dopma)
= e, Qi =
Cemectp 6

1 Paznen 1 1-4 4 4 4 8 JIP1-3 T1-4 10

2 Paznen 2 5-8 4 4 4 8 JIP2-6 KP1-7 15

3 Pasznen 3 9-12 4 6 2 8 JIP3-10 T2-12 10

4 Paznen 4 13-17 | 6 - 8 7 - KP2-18 15
Htoro 18 | 14 | 18 | 31 50
DK3aMeH 27 50
Hroro 3a cemectp 100




4.1 Copep:xanue JeKuui
Pa3znen 1 KBanToBasi onTuka.

Tema 1.1 TemmoBoe wu3IydeHUE M €ro XapakTepucTUKU. CHEKTpPbl TEIIOBOTO
uznyyeHus. 3akonbl Kupxroda, Buna u Credana—bonpiimana. [IpobieMsl u3mydeHus
abcomoTHO uepHoro Tena. KBanrtoBas rumote3a u ¢dopmyna Ilnanka. Ontuueckas
nupomeTpus. DoToHbl. DHeprusi, ummyinbc ¢oToHa.  JlaBneHue cBeTa. ONBITHI
JlebeneBa. KBaHTOBOE M BOJIHOBOE OOBSICHEHHE JaBI€HUS CBeTa. EJIWHCTBO
KOPITYCKYJISIPHBIX M BOJIHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3JIYyYEHUS.

Tema 1.2 AtomHuas u snepHas (pu3uka. DKCIEPUMEHTATPHOES 000CHOBAHNE OCHOBHBIX
uzeit kBantoBoil Teopuu. OmnbiTel @panka u ['epua. Potosrdhdext. Dpdexkr Komnrona.
JInnenyatele criekTpbl aTOMOB. [loctynatel bopa. [Ipununn coorBercTBus.

Tema 1.3 KopryckynspHO-BOIHOBOM Ayanu3M B Mukpomupe. ['mnoresa ne bpous.
Hudpakauss  snektpoHoB. [lpuHnun HeompeaeneHHocTd. BoaHOBBIE — cBOMCTBa
MHKPOYACTHI] M1 COOTHOILLIEHHE HEONpeneeHHOCTEW. CTaTUCTUYECKUI CMBICIT BOJIHOBOU

dbynkuuu. KBaHTOBBIE YpaBHEHUS JBUKEHUS.

Paznen 2 YpaBnenus llpeaunrepa. Crpoenue aroma.

Tema 2.1 BpemenHoe u craniionapHoe ypaBHenus [llpenunrepa. Yactuia B
OTHOMEPHOU MPSAMOYTOJIbHOU siMe. KBaHTOBBIN FapMOHUYECKUIN OCLIMILIATOP.
[Ipoxosk1eHre YacTHUIlbl Yepe3 NOTEHIHAIbHBIN Oapbep. TyHHeNbHbIN 3P HEKT.

Tema 2.2 ATOM M MOJIEKyJia BOJIOPO/ia B KBAHTOBOM TEOPHUH.

Tema 2.3  Ctpoenue aroma. YpaHenue Illpegunrepa muisi aToma BOJIOpPOJA.
Bonopononono0Hbie aTOMbI. DHEPreTUYECKUE YPOBHH.

Tema 2.4 AToM U MoJieKyJia BOAOpOAa B KBaHTOBOM Teopuu. KBantoBbsie uncia. CriuH
anektpoHa. OmnbiTel IllTepna m I'epnmaxa. Ilupmua ypoHeu. I[IpocTpaHcTBEHHOE

KBAaHTOBAHUC.

Paznen 3 CTpykTypa 3JIeKTPOHHBIX YPOBHEH aTOMOB. JJieMEHTbl KBAHTOBOM
CTATHCTUKH.

Tema 3.1 CTpyKTypa 2JE€KTPOHHBIX YPOBHEU B CIOKHBIX aTOMax.

ITepuonnueckas cucrema ssemMeHToB .M. MenneneeBa. Marnetnam MUKpOYACTHII.
[Tpunanun Iaynu.

Tema 3.2 Mouiekyna Boopoa.



HNoHHast 1 KOBaJIGHTHASI CBA3U. DJIEKTPOHHBIE TEPMbI IBYXaTOMHON MOJIEKYJIBI.
MonekynsipHbl€ CIEKTPHI.

Tema 3.3 DaeMeHTHI KBAHTOBOM CTATHUCTHUKH.

da30BoO€ MPOCTPAHCTBO. DlIeMeHTapHas suekika. [[moTHocTh cocTostHui. Teopema

HepHCTa Hn €C CIICACTBUA.

Pa3nen 4 IlonsiTie 0 KBAHTOBOH CTATHCTHKH.

Tema 4.1 OcHOBBI KBaHTOBOW cTaTUCTUKH boze-OiHmreitna nu Pepmu-/upaxa.
KBasuuactuupl. Ux onpeneseHre U BUABL. DNEKTPOHBI B KpUCTAUIaX. TemIoeMKOCTh
KPUCTAJUIMYECKON PEIIETKY.

Tema 4.2 DneKTponpoBOAHOCTH MeTauioB. HocuTenm Toka Kak KBa3WYACTHUIIBL.
DHepreTudecKue 30Hbl B Kpuctaiuiax. Y poseHb @epmu. [loBepxHocts Oepmu.

Tema 4.3 Merajuibl, IUANEKTPUKU W NOJYNPOBOJHHMKKA B 30HHOW Teopuu. lloHsATHE
JTBIPOYHOM MTPOBOAUMOCTH. COOCTBEHHAs! M MPUMECHAS! MPOBOAUMOCTb.

Tema 4.4 KBanToBBIE mNpeaCTaBiIeHUsS O CBOMCTBax deppoMarHeTukoB. OOMEHHOE

B3aumozeiicteue. Temneparypa Kropu. HamarunuuBanue peppomMarHeTUKOB.

4.2 TemaTH4yeCKHUii MJIaH JJa0OPAaTOPHBIX PadoT
1. U3mepenne nepuoa noiaypacnaaa J0JAroKUBYIIEr0 U30TOMa.
2. DKcnepuMeHTallbHas IpoBepka 3akoHa [lyaccoHa.

3. UccnenoBanue ra3opa3psaaHOro CHETUHKA.

4.3 TemaTnuecKui NJIaAH NPAKTHYECKUX padoT

1.KBanToBas ontuka. TemioBoe u3iydeHrue. DHEPTrusi U UMIYJIbC CBETOBBIX KBAaHTOB.
2.JKcriepuMeHTaIbHOe O0OOCHOBAaHME OCHOBHBIX HJEH KBaHTOBOW TeopuU. (DOTOHBHI.
Omneitel @panka u ['epua. ororddexr. Ipdhext Komnrona.
3.Kopmyckynsipo-BotHOBOM ~ nyanu3Mm. ['wmortesa gae  bpoitrs. Hudpakums
a1eKTpoHOB. COOTHOIIICHUE HEoMNpeeIeHHOCTeH. BOJTHOBBIE CBOMCTBA MUKPOYACTHIL U
COOTHOIIIEHHE HeonpeaeneHHOCTe. CTaTUCTUUECKUN CMBICT BOJTHOBOW (DYHKIIMH.

4. BpemenHoe u cranvoHapHoe ypaBHeHus Illpegunrepa. Yactuna B OAHOMEPHOM

npsMOYTroJibHOM siMe. [IpoxoskaeHue yacTuilbl Yepes NoTeHUaIbHbIN Oapbep.



5.ATOM M MOJEKyJa BOAOpOAAa B KBaHTOBOW Teopuu. YpaBHeHue lllpenuurepa s
aToma BoJiopoza. Bonopoaononoousie atombl. KBaHTOBBIE YHCIIA.

6.IloaroToBka K KOHTPOJIBHOM paboTe.

7.Kontponbnas pabora No 1.

8.01eMeHTbl KBaHTOBOM cTaTUCTUKH. Da30BOE MPOCTPAHCTBO. DJIEMEHTAapHAs sYeHKa.
[ImotHOCTH cocrosHui. Teopema HepHcra m ee cnencrBud. llonatne o KBaHTOBOM
cratuctuke boze-Diiniireiina u ®epmu-upaxa.

9.25eKTpoHBI B KpHUCTAJLIE. DHEPreTUYeCKue 30Hbl B KpUcCTauiax. YpoBeHb Depmu.
[ToBepxHOCTH PepMH.

10.9nexTpoHbl B KpucTaiwie. SIBieHue cBepXmpoBoaumoctu. Dddekt JxozedcoHa.
KBantoBble  mpencraBieHuss O  cBoiicTBax — (eppoMarHeTkoB.  OOMeHHOe
B3aMMO/JICHCTBHE.

11.Temneparypa Kropu. Hamaruununpanue peppomMarHeTukos.

12.TToarotoBKa K KOHTPOJIBHOM padoTe No2.

13.KonTpomnsHas pabota Ne 2.

14.PaGora Hajg ommOKamu.

4.4 CamocrosiTeqibHAsE padoTa CTYyJ€HTOB

1.3y4yenue neKIMOHHOTO MaTepuana mo teme: «TeruoBoe uzmydeHue. I[IpoGrembl
U3NydeHHusl a0CONOTHO yepHoro Ttena. KBantoBas rumnore3a u Qopmyna Ilmanka.

®OTOHBI. DHEPTUS W UMITYJIbC CBETOBBIX KBAHTOBY.
2.IlonroToBka K BBITIOJTHEHHUIO JJabopaTopHOi padoThl Ne 1.
3.Pemenue 3amau mo reme «KBaHTOBas ONTHKAY.

4 TlpopaboTka Matepuaia K JiaboparopHoi padbore Nel.
5.IloaroToBka K BBITIOJIHEHHUIO JIabopaTopHOi padote No 2.

6.IlonrotoBka k KOHTpoJbHOU pabore Nel. OdopmieHue ortdyera K JiabopaTOpHOMU

paboter Nel.

7.IlpopaboTka maTepuaina kK jaboparopHoit padote No2. CrieKTpbl BOJOpOAa U PTYTH.

[ToaroToBka Kk KOHTpOJIbHOU padboTe Nel.

8.IlpopaboTka IEKIIMOHHOTO MaTepuaia 1mo Teme «BpemenHoe u cranmoHapHOE

ypaBHeHus llpenunrepay.



9.IlpopaboTka maTepuaia k 1abopatopHoi padbote Ne3.
10.0¢dopmaenue otyeta k maboparopHoit padore Noe2. CrieKkTpbl BOJIOpOia U PTYTH.

11.IIpopaGoTka JIEKIIMOHHOTO MaTepuana 1o Teme: «YacTtuna B OJIHOMEpPHOU

IpsIMOYTOJIbHOM siMe. [IpoxorkaeHne yacTuiibl uepe3 MOTEHIIHAIBHBIN Oapbep.
12.0dopmiienue otuera Kk 1abopaTopHoit padote No3.

13.IToarotoBka Kk KOHTPOJBHOM padoTe Nel.

14 .IToaroroBka K KOHTpOJIbHOU padote Nel.

16.Pabora Haj ommOKaMu 1o KOHTPOJIbHOM padote Nel.

17.1IpopaboTka JEKIMOHHOTO MaTepuana Mo TeMe: «ATOM M MOJIeKyJla BOJOpoAa B

KBaHTOBOU TEOPUI.
18.IToaroroBka k taboparopHoii padore Ned. TennoBoe U3IIydYeHHE.

19.IlpopaGoTka JEKIMOHHOTO MaTepwalia T0 TeMme: «DJIEMEHTHl KBaHTOBOU

CTaTUCTUKN.
21.Pemienre Gpu3MUYECKUX 3a/1a4 IO TEME: «DIEMEHTHI KBAHTOBOM CTaTUCTUKI.
23.IloaroroBka K KOHTPOJIBHOM padoTte Ne2.

24.TTpopaboTka JEKIUOHHOTO MaTtepuaia mo teme: «[loHsTre 0 KBaHTOBOM CTaTUCTUKE

boze-DOiinmreiina u @epmu-lupaka. KBasuuactuuel. Ix onpenenenue n BUABD).
25.I1popaboTka JIEKIIMOHHOTO MaTepuaa 1o TeMe: « IEKTPOHBI B KPUCTAIIIEH.
26.IToaroroBka K KOHTPOJIBHOM padoTe Ne2.

27.Pabota Haz omMOKaM¥ KOHTPOJIBHOU paboThl No2.

5 OBPA3OBATEJIBHBIE TEXHOJIOT'THU

B cootBeTcTBUMM ¢ KOMIETEHTHOCTHBIM ITOAXOJOM BBIIIYCKHUK By3a JIOJDKEH HE
MPOCTO 00J1a7aTh ONPEACICHHON CyMMO# 3HaHUH, @ yMETh NMPU TOMOIIM ATUX 3HAHUU
pemaTh KOHKPETHBIE 3a/1a4M ITPOU3BOCTBA.

YuuteiBass TpeboBanuss OC HUAY MUOU mno cnemumansHoctn 11.05.01
«PanOdIEKTPOHHBIE CUCTEMBI M KOMIUIEKCBHI»,  peaju3alus KOMIIETEHTHOCTHOTO
MOAX0/a JOJHKHA MPEeIyCMaTpUBaTh HMCIOJb30BAaHUE B YYEOHOM MPOIIECCEe aKTUBHBIX

U MHTEPAKTUBHBIX (OpPM MPOBEJAEHUS 3aHATHA B COUYETAHWUW C BHEAYAUTOPHOU



paboToii ¢ menplo (GOPMHUPOBAHUS H PAa3BUTHSA TPO(HECCHOHATHLHBIX  HABBIKOB
00y4Jarommxcs.

JICKITMOHHBIE 3aHATHA TPOBOAATCS B CICIHUATM3UPOBAHHON ayIUTOPUU C
NPUMEHEHHEM MYJIbTUMEIUHHOTO OOOpYyIOBaHUS B BUJE Yy4eOHOW MpEe3eHTaIUU.
Y4eOHbIe MaTepuaibl MPEABIBISIOTCS CTYIACHTaM IS O3HAKOMIICHUS U HM3y4YeHUS,
OCHOBHBIC MOMEHTHI JICKIITMOHHBIX 3aHSITHH KOHCHEKTUPYIOTCSA. OTICIbHBIC TEMBI
npeaIaraloTcs Ui CaMOCTOSATEIBHOTO H3YYEHHS C OOs3aTENIbHBIM COCTaBICHHEM U
KOHTPOJIEM KOHCIIEKTa.

[IpakTrueckue 3aHATUS TPOBOIATCS TaKXKE C MPUMEHEHHEM MYJIbTUMEIUIHOTO
0o0opyIoBaHUsl C pa30OpOM THUIIOBBIX PEIICHHWHA 3a1ad M0 MEXaHUKE, MOJICKYISIPHO-
KMHETHYECKOU TeOpHEeH ¢ BhIJaueil y4eOHBIX MAaTEPUATIOB CTY/ICHTaM.

JlaGopatopHble pabOThl TPOBOAATCA B Jabopartopuu oOmeld ¢Gu3uKd, Ha
1ab0paTOpPHBIX YCTAaHOBKAxX, OpUragon cTyaeHToB u3 4-5 yenoBek. Bece maboparopHbie
paboThI BBIMOJIHAIOTCS (PPOHTAIBHO. 3a 2-3 OHSA 10 MPOBEAEHUS Ja0OpaTOPHBIX padoT
CTYZCHTAM BBIJACTCS WX OMHCAHME ISl U3y4eHUs, Tiepe]] HadajaoM paboT MPOBOAUTCS
TECTUPOBAHUE CTYJIEHTOB JUIsl TPOBEPKH X TOTOBHOCTHU K BBITIOJHEHUIO JIA0OPATOPHBIX
pabor.

Texymuii KOHTPOJIb 3HAHUN CTYJIEHTOB IO OTACJIBHBIM pa3jiesiaM U B 1IEJIOM TI0
JTUCIUIUTMHE TPOBOAUTCS B (DOPME KOMITBIOTEPHOTO MM OYMaKHOTO TECTHPOBAHUS, a
Tak)Ke BBIIIOJIHEHUEM CaMOCTOATEIBHBIX pabOT MO pemeHuto (U3HUECKUX 3ajaad,

(bU3NYEeCKUX TUKTAaHTOB.

6 OIEHOYHBIE CPEJACTBA JJIAA TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXYTOUYHOM ATTECTAIIUU 1O UTOT'AM
OCBOEHUA JIUCHUIIVIMHBI 1 YYEBHO-METOANYECKOE
OBECIEYEHUE CAMOCTOSTEJBHOU PABOTHI CTYJEHTOB

IlepeyeHb O1IEHOYHBIX CPECTB, HCIOJIb3YyeMbIX ISl TeKylleld aTTecTaluu
@OHJI OLICHOYHBIX CpPEJCTB IO3BOJSET OLEHUTHh 3HAHWS, YMEHHS, HABBIKH M
YpOBEHb NPUOOpPETEHHBIX KoMIeTeHInH. DOoHA OIEHOYHBIX CPEACTB MO AMCLUILIMHE
BKJIFOUYAET:
6.1 KoMIuiekT 3a1aHuid Ju1sl TEKYIEro KOHTPOJISl YCIIEBAEMOCTH.

6.2. OuleHOYHbIE CPEACTBA JJIsl TPOBEACHHUS MPOMEKYTOUHOM aTTeCTaIUU.



7 YHEBHO-METOANYECKOE U HTHO®POPMALIMOHHOE
OBECIIEYEHMUME JUCIUITJINHbI

7.1 OcHoBHasi JuTepaTypa

1. T'opnau, B.B. ®wusuka: kBaHTOBas ¢usuka. JlabopaTOpHBIM MPAKTHKYM -
yueOHuKk mis By30B/ B. B.Topnmau. — 2-e¢ wm3g., ucmp. u gom. — Mocksa :
NznarenscTBo KOpaiit, 2025. — 114 c. — (Briciee odbpazoBanue). — ISBN 978-
5-534-10137-9. — Texkcr : anexkTpoHHbI // OOpazoBarenbHas MIaTdopma

FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/562508

2. XpennukoB, A.lO. KgantoBas ¢u3MKa U HEKOJIMOTOPOBCKHE TEOpUU

BEpOSTHOCTEH : yueOHUK i By30B/ A. 0. XpeHHUKOB. — 2-¢ W31d., UCTp. H
nom. — Mocksa : WM3marensctBo FOpaiit, 2025.— 219c.— (Beicmiee
obOpazoBanue). — ISBN 978-5-534-04355-6. — Tekct : »ieKTpOHHBIN //
O6pazoBartenbHas matdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/561990

7.2 JlonoJIHUTEe/IbHASA JIUTEpaTypa

1. Edpemos, IO.C. KBaHToBas ~ MexaHWKa :  y4eOHMK  JJIsI  BY30B/
10. C. EdbpemoB. — 2-e m3x., ucnp. u gon. — Mocksa : M3narenscTtBo FOpaidr,
2025. — 458 ¢c. — (Bwicmee oOpazoBanme). — ISBN 978-5-534-04975-6. —
TekcT : anextpoHHbIi // OOpazoBatensHas miardopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/563482

2. Tpodumona, T. . PykoBoAcCTBO K pemieHHIO 3aaad Mo (U3MKe : YIeOHUK IS
By30B / T. U. Tpobumosa. — 3-e uza., uctp. u ngon. — Mocksa : U3gatenbcTBo
FOpaiit, 2025. — 265 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-9916-3429-
8. — Texkcr : anekTponHbI // OOpa3zoBarenbHas miatdhopma FOpaiT [calT]. —

URL.: https://urait.ru/bcode/559650

8 MATEPHUAJILHO-TEXHUYECKOE OBECIIEYEHUE
T CTUTLIAHBI

Kabuner d)I/ISI/IKI/I U acTPOHOMUM AJI1 TIPOBCACHUA J'ICKI_II/II\/'I U TPAKTHYCCKUX

3aHSITUN:



Hoctyn k cetn HTEpHET;

Komriekt MynbTUMeAUITHOTO 000pyA0BaHMS:

ITIpoexTop Acer X 1240;

DKpaH HACTEHHBIN;

Hoyt6yk Lenovo IdeaPad 570 15.6"

C BO3MOXHOCTBbIO mMOAkioueHuss K cetd «UWHTepHer»  (obecmeueH
JUIIEH3UOHHBIM U CBOOOJIHO PacpOCTPaHsIEMbIM IPOTPaMMHBIM 00ECIIEYEHUEM, B TOM
YHCJIe OTEYECTBEHHOTO MPOU3BOJICTBA);

Cron npenogaBaterns;

Cryn npenoaaBaTens;

Cronel yuennueckue — 20 mr.;

Crynbs yuennueckue — 40 mr.

JlaGoparopust HhU3UKH 1 ACTPOHOMUHU:

Hoctyn k cetu MHTepHET;

KommiekT My apTUMEINITHOTO 000y 10BaHUS:

ITpoexktop EPSON;

WNurepaktuBHas nocka SMART Board;

HoytOyk Acer Aspire 3 17"

C BO3MOXHOCTBIO MOJKIOUeHHs K cetn «MHTepHer»  (oOecreueH
JMUEH3UOHHBIM U CBOOOJHO PacIpOCTpaHsEMbIM MPOTPAMMHBIM 00ECIIEYEHUEM, B TOM
YHCIIe OT€YECTBEHHOT'O IPOU3BOCTBA);

TpyOka HeroTOoHa (MEexaHUKa);

YcraHoBKa JU1s ONPEAENICHUS] U3MEHEHHUSI SHTPOIINH;

VYcTanoBKa 715 OTIpeIeNIeHHs] YHUBEPCaIbHOM razoBoi moctostHHoM DIIT 1-12;

Temnypuit (Mogens Connue-3emisi-Jlyna);

JlabopatopHasi ycraHoBka «VI3ydeHne BI3KOCTH BO3IyXay;

JlabopatopHass  yctaHoBka  «OrmpeiesieHHe  OTHOIIECHUS  TEIIOEMKOCTEH
BO3JIyXa»;

JlabopaTopHbIil KOMIUIEKT (Ha0OP) MO MEXaHHUKE — 31IIT.;

JIabopaTopHbIil KOMIUIEKT (Ha0Op) MO MOJIEKYJISIPHOM (PU3HUKE U TEPMOIUHAMUKE
— 3mr.;

JlaGopaTopHbIil KOMILIEKT (HAOOP) MO AEKTPOCTATUKE — 31IIT.;



JIaGopaTopHbIil KOMITIEKT (Ha0O0p) MO ANIEKTPOIMHAMUKE — 31IT.;
JlaGopaTopHbIil KOMILIEKT (HAOOpP) MO ONTUKE — 31IIT.;

Cron npenojaaBaTens;

Cryn npenoaaBarerns;

CrtoJibl yyeHnueckue — 15 mr.;

Crynbsa yuenuueckue — 30 mr.

[Tomernienue 11 caMOCTOSATENLHON PAOOTHI.

bu6moreka TTU HUAY MU®U, uyntanbHbli 3271 C BRIXOJOM B ceTh MIHTEpHET
u o0ecIieueHneM JJ0CTyna K AIEKTPOHHON HH(OPMAITMOHHO-00pa30BaTEeIbHON Cpeie

[lepconanbublii  KOMIBIOTEp  (0OecmeueH JMIICH3UOHHBIM U CBOOOJHO
pacmpocTpaHsieMbIM MPOTPAMMHBIM OOECIIEYEHHUEM, B TOM YHCIE OTEYECTBEHHOI'O
npousBojacTBa) — 10 mr.;

[Ipoexkrop;

DKpaH,;

[IpunTep;

BrictaBounsbie mkadwi- 4 mir.,

Croubl yueHnueckue - 12 mir.,

Crynpsa yueHnueckue - 24 mr.



