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1. IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHHS MO TUCIHUILINHE, COOTHECEHHBIX C
IJIAHUPYEMbIMH Pe3yJIbTaTaMH 0CBOEHHSI 00pa30BaTeJIbLHON MPOrpaMMbl
(c opuenmayueu Ha Kapmuvl KOMNEMeHYUlL)

B pesynbrare ocBoeHUs1 00pa30BaTEIBHOM MPOTrPAMMBI 00 YUAIOIIHIACS TOJIKEH OBJIA/IETh
CIICAYIOIIUMU pe3yabTaTaMy 00ydeHHs [0 JUCHIUILTHHE:

OIlK-1

Cnoco0eH UCIT0Ib30BaTh MMOJIOKCHHA, 3aKOHBI 1 MCTOABI CCTCCTBCHHLIX HAYK U

MaTE€MaTUKHU JJId pCIICHUA 3a1a4 I/IH)I(CHCpHOI‘/'I JACATCIBbHOCTHU

OIIK-2

Cnocoben camocmosimenvHo npoeodumb IKCnepumernmaibHbvle UCCne008anus u

UCno1vb306damb OCHOBHblE NpUeMbl 06]?6160]’]’11(’11 u npedcmaeﬂenuﬂ NnoJly4€HHbIX OaHHbIX

Kareropus (rpynna)
KOMIIETEHIINH

dopmupyemMas KOMIIETCHIUSA
(c ykazanueM Koja)

KOII U HAMMCHOBAHUC MHUKATOpA
JOCTHIXCHHA KOMIICTCHILIMH

DbuwenpodeccuoHasbHble
KomneteHumm (OMMK)

OIlK-1 CnocoGen
HCIIOJIB30BAaTh ITOJIOKEHUS,
3aKOHBI U METOJIbI
€CTECTBEHHBIX HAYK U
MaTEMAaTHUKH JJIs1 PELICHUS
3a/1a4 UHKEHEPHOU
JESATEIIBHOCTH

OIIK-2.1

3HaTh:

TTOJIOYKEHHS], 3aKOHBI M METOIBI
€CTeCTBCHHBIX HayK M MAaTCMaTHKY;
OIIK-2.2

YMerTh.

IPUMCHATD TI0JIOKCHMA, 3aKOHBI 1
MCTOJbI CCTECCTBCHHBIX HAYK U
MAaTEMAaTUKU UL pCIICHUA 3a/1a4
HH)KCHCpHOﬁ JCATCIIBHOCTH,

OIIK-2.3

Bmaners:

METO/IaMH €CTECTBEHHBIX HayK U
MAareMaTuKu ajIsd pemeHI/m 3aaa4
WHKEHEPHOU JESTEIIbHOCTH

DbwenpodeccuoHanbHble
KomneTteHumn (ONK)

OIIK-2 Crniocoben
CaMOCTOSITENIEHO MTPOBOJIUTh
IKCTIEpUMEHTAJIbHbIC
UCCIIEIOBaHMS U
UCTIOJIB30BaTh OCHOBHEIC
npruemMbl 00paboTKU U
NPECTaBICHUS TIOTYIEHHBIX
JTAHHBIX

OIlK-2.1
3HaTh:

METO/IbI SKCTIEPUMEHTATLHBIX
VICCIIEZIOBAHHIT 1 OCHOBHBIE IIPHEMBI
00palbOTKH U MPeCTaBICHHS OTYYEHHBIX
JIaHHBIX;

OIIK-2.2
YMers:

CaMOCTOSITENBHO MPOBOIUTH
SKCIIEPUMEHTATHHBIE UCCIIEIOBAHNS 1
00paboTaTh MOTy4YEeHHBIC TAHHBIC;
OIIK-2.3

Bnaners:

METOJaMHU IKCTIEPUMEHTATBHBIX
UCCIIeIOBaHUM 1 00paboTKH
MOJTYYCHHBIX JTAHHBIX




2. Leab 1 MecTO TMCHUIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOI MPOrpaMMbl

Hucnunnuna «KBantoas (usuxa» OTHOCUTCS K 0053aTeIbHON YacTH.

JuctummHa u3ydaeTcst Ha 2 Kypce Ha 4 cemectpe.

J171s oCBOCHUS JUCIUIUIMHBI HEOOXOIMMbI KOMITETEHIINH, C(HOPMHUPOBAHHBIE B paMKaX U3y4eHUs
CJIEIYIOLIUX JUCIUIUINH:

Briciias MmaTemaTHka.

®du3znka: pa3aennbl MeXaHuKa, MOJIEKYJIsIpHast GU3HKa, IIEKTPUIECTBO, ONTHKA.

3nanue pazzaena pusuku "KBantoBas ¢pusnka " He0OXOAMMO ISl U3YUYCHHS CIICIYIONTUX KYPCOB:
TEOPETUYECKUE OCHOBBI DJICKTPOTEXHUKHU, (PU3NUECKUE OCHOBBI AICKTPOHUKH, MATEPUAITBI TIEKTPOHHOM
TEXHHUKH, PU3UKa KOHACHCUPOBAHHOT'O COCTOSTHUS, BAKyyMHAas M IJIa3MEHHAas 2JIEKTPOHHUKA, OCHOBBI
TEXHOJIOTUU JIEKTPOHHOM KOMIIOHEHTHOH 0a3bl, HAHOAJIEKTPOHHUKA, CKAHUPYIOIIAs 30HI0Bast
MUKPOCKOIIHSI, HAHOTEXHOJIOTUS B DJIEKTPOHUKE, OpraHUYeCcKas HJIEKTPOHUKA, OCHOBBI IIJICHOYHON
3JIEKTPOHHMKH, KBAHTOBAs M ONTUYECKAsI SJIEKTPOHUKA, MUKPOIJIEKTPOHHUKA, TEXHOJIOTHUSI TPOU3BOCTBA
MHTETPAIbHBIX CXEM

3. Conep:xanue padoueii nporpaMmbl (00beM JMCUHUNJIMHBI, TUNIBI U BUABI Y4eOHbIX 3aHATHIA,
yueOHO-MeToAn4YecKoe odecreyeHne CaMOCTOSATeIbHOH PadoThI 00yYAKOIIUXCS)

Conepsxanue pabouelt mporpammsl npeactasieHo B [Ipunoxenun Ne 1.



4, DoHJ OLIEHOYHBIX CpeacTB MO JTMCHUIIJIUHE

4.1. IlepeyeHb KOMIIETEHIMIA C YKA3aHUEM 3TAaNOB UX ()OPMHUPOBAHUS B NPoOLIECCe OCBOEHUS
o0pa3oBaTtebHON nNporpaMmmbl. Onucanne nNokas3areseil H KpUTepueB OLleHUBAHUS
KOMIIeTeHIHiIl HAa Pa3JIMYHbIX 3TaNaxX UX (POPMHUPOBAHUSL, ONIMCAHUE KA OLlEHHBAHUS
OIIK-1 Crnioco0eH UCnoIb30BaTh MOJI0KEHHS, 3aKOHBI M METO/Ibl €CTECTBEHHBIX HayK U
MaTeMaTUKH 7Sl peLIeHUs 3a/1a4 HH)KEHEPHON JesITeIbHOCTU

[Inanupyembie Kpurepuu ornieHuBaHus pe3yIbTaTOB O0OyUCHHS
pe3yNnbTaThl
o0y4eHus
WHIUKATOPBI
(z[ocilTHmerm 2 (He 3 4 5
3A7AHHOTO yA0BIETBOPUT | («YIOBIETBOPUTE («<Xoporo») («Otnuy
YPOBHS €ITHHOY) JILHO») HO»)
OCBOCHHUS
KOMITCTCHITH)
OIIK-1.1 He 3naer 3Haer 3Haer 3Haer
3HaTh: TTOJIOKEHHUS, TIOJIOYKCHHS, TIOJIOKECHUSI, | TTOJIOXKEH
MTOJIOYKEHMS, 3aKOHBI 3aKOHBI U METO/IbI | 3aKOHBI U s,
3aKOHBI U MECTOIbI C€CTCCTBCHHBIX MECTOIbI 3aKOHBbI 1
METOJIBI €CTECTBEHHbIX | HayK U €CTECTBEHHBI | METOJIbI
€CTECTBEHHBIX HayK U MaTeMaTuKH, X HayK U €CTECTBEH
HayYK 1 MaTeMaTHKy; HO JIOITYCKaeT MareMaTUKy, | HbIX HayK
MaTeMaTHKY; rpy0bie omMOKH | Ho u
AOIycKacT MareMaru
HE3HAYMTENb | -
HBIE OIMOKH
OIIK-1.2 He ymeer Ymeer Ymeer Ymeer
Ymern: IPUMEHSTH TIPUMEHSTH MIPUMEHSATh TIPUMEHS
IIPUMEHATH TIOJIOJKEHMS, TOJIOKEHMS, NOJOXCHUA, | Th
TIOJIOKEHUS, 3aKOHBI 3aKOHBI U METO/IbI | 3AKOHBI U TOJIOXKEH
3aKOHbI U METO/IbI €CTECTBEHHBIX MCTObI s,
MCTObI €CTECTBCHHBIX HayK 1 €CTCCTBCHHBI | 3aKOHbI U
CCTCCTBCHHLIX HayK 1 MaTeMaTuKH IJIs X HayK " METOObI
HayK 1 MaTEMATUKU peLueHus 3a1aq MaTeMaTuK €CTECTBEC
MaTCMaTUKHU IUTA peLeHns VMH)KEHEPHOU I HHBIX
A PELICHUA 3a1a4 JEATEIIbHOCTH, HO PCHICHMA HayK 1
3a1a4 UH)KEHEPHOM JIOITyCKaeT rpy0ple | 3a1ad MareMar
UHKEHEPHON JEATENLHOCTH; | OLIMOKM; UHKEHEPHOW | WKH JUTst
JIeATEITLHOCTH; JIEATENbHOCT | PEIICHUs
, HO 3a71a4
JIOITyCKaeT WHXKEHEP
HE3HAUWTENIb | HOU
HBIC JICSTCITHH
OIIMOK; OCTH;




OIIK-1.3 He Bi1aneer Bananeer Baaneer Buaaneer
Baanersn: METOIaMH METO/IaMH METOIaMH METO/IaMH
METOJaMU €CTEeCTBCHHBIX €CTEeCTBEHHBIX €CTeCTBCHHBI | €CTECTBEH
€CTECTBEHHBIX HayK U HayK U X HayK U HBIX HayK
HayK 1 MaTeMaTHUKU MaTeMaTUKH JIS MaTeMaTukKd | U
MaTeMaTUKH JUIsL | JUIsl pEeeHHs perieHus 3a1a4 JUIS pelIeHusl | MareMaTu
pelleHys 3a1a4 | 3a7a4 WH)KEHEPHON 3a1a4 KM JJ151
VHKCHEPHOU VHXCHEPHOU JIEATEIIBHOCTH, HO | MEDKCHEPHOU | PELLCHUs
JICSITEIbHOCTH JICSITEIbHOCTH JIOITYCKAeT TpyOble | JCSITELHOCTH | 3a71a4
OIIMOKY; , HO UHKEHEPH
JIOITYCKaeT o
HE3HAYUTEITb | JICSITEIILHO
HBIE OLIMOKH; | CTH.

OIIK-2 Cnocoben camocmosamenbHo npo8OOUNsb IKCNEPUMEHMATIbHbLE UCCIe008AHUSL U
UCNONb308aMb OCHOBHbIE NPUEMbl 00PAOOMKU U NPEeOCMABIeHUsI NOTYYEHHbIX OAHHbIX

[Tnanupyembie Kputepuu onieHnBanust pe3ynbTaToB 00yUeHHs
PE3YIIBTATHI
oOyueHus
WHIUKATOPBI
( p 2 («He 3 5
OCTUIKEHUS 4
yA0BIETBOPUT | («Y1OBIETBOPUTE («Otnnu
3a/IaHHOTO («Xoporo»)
€IBHOY) JILHO») HO»)
YpPOBHS
OCBOCHUS
KOMITCTCHITH )
OIlK-2.1 He 3naer 3uaer 3uaer 3naer
3HaTB: METO/IbI MCTOZIBI METOZIBI METOIbI
OKCIICPUMEHTTEH | SKCIICPHMEHT
METOIbI IKCIIEPUMEHTA . IKCTIEPUM
BIX HICCJIEZIOBAHUI | aJTbHBIX
JTHHBIX CHTATHHBI
OKCHEPHMCHTAT _ | nocHOBHBIE VICCIIEIOBAHH
BHBIX MCCACHAOBAHNN | ppenpl it 1 ocHOBHBIE | X
HCCIIENIOBaHUN U | X OCHOBHBIC 00paboTKu 1 IIPUEMBI HCCIICNIOB
OCHOBHBIE MIPUEMBI TIpe/ICTABIICHUSI 00paboOTKU M | aHUH H
TIPUEMBI 00paboTKu u TOJTyICHHBIX NPEICTABIICH | OCHOBHBI
00paboTKU 1 npejcraBnenu | AAHHBIX, HO i € IIpHEMBI
JIOITyCKaeT TIOJTy9IeHHBIX
npescTaBeHus | A MOJTyYE€HHBIX 00paboTK
rpyObie OMOKH | JJaHHBIX, HO
HHBIX; uu
MOTy4YECHHBIX na 5 JOMyCKAeT
JIAHHBIX; He3HaunTenp | MPEACTaB
HBIE OIIMOKH | JICHUA
TIOJTy9eHH
BIX
JTAaHHBIX;
OIIK-2.2 He ymeer Ymeer Ymeer Ymeer
YMmers: CaMOCTOATENIBH | CAMOCTOSITEIIEHO Camocrosite | Camocto
CamMocCTOATENBH | O MPOBOTUTH [IPOBOJUTH JIbHO SITCIIBHO
0 IIPOBOJIUTH SKCIIEPUMEHTANl | DKCIIEPUMEHTANIbH | IPOBOANTH HIpOBOH
SKCIIEPUMEHTAT | bHBIC ble UCcCeoBanus | OKCIIEPUMEHT | Th
BbHBIE HCCIIE0BAHIS 1 00padoTarh AIbHBIC 9KCHCpHU




WCCIIEIOBaHUSA M | U 00paboTaTh TMOTy4CHHBIC WUCCIIENOBAaHU | MEHTAJIb
00paboTath TIOJTyYCHHBIE JTAHHBIE, HO U HBIE
TIOJTy4EHHbBIE JTAHHBIE; JIOITyCKaeT rpyoble | 00paboTar | Mccieno
JIaHHBIE; OIIMOKY; MOJTyYCHHBIE | BaHUS U
JTaHHBIE, HO o0pabot
JIOITyCKaeT aTh
HE3HAYUTENNb | MOJy4YeH
HbIC HBIC
OILINOKY; JlaHHEBIE;
OIIK-2.3 He Bi1aeer Baageer Baageer Baageer
Baaners: MeTOAaMHU METOAAMHU METOJIaMU MEeTo1aM
METOAaMHU HKCHEPUMEHTa | SKCIIEPUMEHTANbH | KCIIEPHUMEH | U
OKCIIEPUMEHTAN | JIbHBIX BIX UCCIICIOBAHUH | TAIBHBIX IKCIIEPUM
BHBIX UCCIIeIOBaHU | 1 00paboTKU UCCIICIOBaH | EHTAJIbH
UCCIIeOBaHUH | 1 00pabOTKH HOJTY4EHHBIX uit u BIX
1 00paboTKH MOJIy4E€HHBIX JTAaHHBIX, HO 00paboTKK | McCIe10B
MOJTY4EHHBIX JTaHHBIX JIOITYCKaeT IpyOble | TIOJIyYSHHBIX | aHUH U
TAHHBIX OIIMOKY; JAHHBIX, HO | 00paboTK
JIOITyCKaeT u
HE3HAUHTENb | MOJIyYeH
HBIE OIIMOKH; | HBIX
JTAHHBIX.
OIIK-1 Crnioco0eH UCToIb30BaTh MOJI0KEHMSI, 3aKOHBI M METO/Ibl €CTECTBEHHBIX HayK U

MAaTCMAaTUKU JJIA PCUHICHUA 3a/la4 HH)KeHepHOﬁ ACATCIIBHOCTH

HnaHpreMHe PE3YyIbTAaThl

00y4eHus

KpI/ITepI/II/I OLICHUBAHNS PE3YJIbTATOB 06yquH$[

(I/IHI[I/IKaTOpBI JOCTHIXXCHUA

JQNAHEOTO YPOBHS OCBOCHH «He 3auteHo» «3auTeHo»
KOMTIETSHIIHIA)

OIIK-1.1 He 3HaeT monoxeHus, 3akoHbl M1 | 3HaeT

3HaTb: MCETObI CCTCCTBCHHBIX HAYK U MOJIOKECHUS, 3aKOHEI U

ITOJIOKEHUS, 3aKOHBI 1 METOABI | MAaTCMATHKH, METOAbI €CTECTBEHHBIX

€CTECTBEHHBIX HAYK U HayK U MaTEMAaTHKH.

MaTE€MaTHKU;

OIIK-1.2 He ymeer Ymeer

Ymerb: TPUMEHATH ITOJIOKEHHUS], 3aKOHBI MIPUMEHSTH ITOJIOXKEHMS,

MIPUMEHSTH TTOJIOKEHHS, U METOJIbI ECTECTBEHHBIX HAYK U | 3aKOHBI U METOZBI

3aKOHBI 1 METO/IbI MAaTEMATVKH [T PEMIEHNS 337129 | €CTECTBEHHBIX HAYK U

€CTECTBEHHBIX HAYK 1 WH)KEHEPHOUN JIESITEIIbHOCTH; MaTeMaTHKU 111

MaTEMATUKU [T PELIEHHUS pelIeHus 3a1a4

3a1a4 MHKXECHEPHOU WH)KEHEPHOMN

JIEATENLHOCTH;

JIEATETLHOCTH;




OIlK-1.3 He Bnageer Buageer

Baanern: METO/IAMHU €CTECTBEHHBIX HAYK M | METOJ]AMH €CTECTBEHHBIX
METO/IaMH €CTECTBEHHBIX HAyK | MaTeMaTHKH JUISl PEILCHUs 3a7a4 | HayK U MAaTeMaTUKH JUIs

Y MaTEMATHKH JIJTS PEIICHUS WHKCHEPHOU JeSTENTEHOCTH peleHus 33129

3a71a4 WH>KEHEPHOM WH)KEHEPHOMN

JeSITeTIbHOCTH JeSITETTEHOCTH.

OIIK-2 Cnocoben camocmosmenbHO nPoBOOUMb IKCHEPUMEHMATIbHBLE UCCTIe008AHUS U

UCnoJ1b306ambvb OCHOBHbLE npuemMbl 06pa60m1<u u npedcmaeﬂeﬂuﬂ NoJlYy4€eHHbIX OaHHbIX

[Tnaaupyemblie pe3ynbTaThl Kputepun onieHuBaHUs pe3yabTaTOB O0YUCHHS
0o0y4eHus
(MHIUKATOPBI TOCTHKEHUS
3aJIAHHOTO YPOBHS OCBOCHI «He 3auTeHo» «3auTeHo»
KOMITETECHIIHIN)
OIlK-2.1 He 3Haer 3uaer
3uare: METO/Ibl SKCIIEPUMEHTAIbHBIX MCTOZBL
. IKCHIEPUMEHTATIbHBIX

METO/IBI MCCJICIOBAHUI 1 OCHOBHBIE N ——
AKCIIEPUMEHTAIBHBIX MPUEMBI 00pPaOOTKY H OCHOBHBIE [IPHEMbI
UCCJIEIOBAHUI U OCHOBHBIE | TIPE/ICTABJIECHHUS ITOJyYEHHBIX 00pabOTKH 1
MpUEeMbl 00PabOTKH U JIAaHHBIX; Tpe/ICTaBIICHUS
IpeICTaBJICHUS TTOJIYUCHHBIX JaHHBIX
MOJIYYCHHBIX JaHHBIX;

OIlK-2.2 He ymeer Ymeer

YMmers: CaMOCTOSATEITLHO ITPOBOAUTH CaMOCTOSITENIBHO
CamocTosTENBHO MPOBOIUTH AKCTICPUMEHTAIHHBIC HPOBOJIUTH
IKCTIEPUMEHTAITHHBIC HCCIeIOBaHUS U 00paboTaTh SKCIIEpUMEHTAJIbHBIE
WCCIIeIOBaHMs U 00paboTaTh TIOJTy4YeHHbIE TAHHBIE; UCCIIEZIOBAaHUS U
TTOJTyYECHHBIE JJaHHBIE; 00paboTaTh MOy4YeHHbIE

JTAHHBIE

OIIK-2.3 He Biageer Baapeer
Baanern: METOJIaMH SKCTICPUMEHTAIBHBIX | METOIaMHU
MeToAaMHu UCCIeIOBaHi 1 00paboTKH IKCIIEPUMEHTAIBHBIX
IKCIIEPUMEHTAITLHBIX MOJTYYEHHBIX JaHHBIX WCCIICTIOBAHUH H
UCCIeIOBaHU 1 00paboTKH o0paboTku
MTOJTYYCHHBIX JaHHBIX MTOJIYYEHHBIX JaHHBIX

[Tokazarenu chopMHPOBAHHOCTH KOMIETECHIUU: (2o0umcs 01 6aKaiaspos u cneyuaiucmos
OHeB8HO20 omoeneHUsl, Mm.K. OJisl 3a0YHOU POopMbl 0OVUEHUS U OJIsL MASUCTPAHMOG 8CeX (hOpM 00yUeHUs
He UCNnonb3yemcs OailbHO-peumuHe08as cucmema, nodmomy MmeKCcm, NPUBEOeHHbI Hudice, He
NnOOX0O0UM, PACNUCLIBACMCS WKALA OYEHUBAHUSL).

Kputepusimu olLeHUBaHUS SIBISIOTCA Oalljibl, KOTOPHIE BBICTABISIIOTCSA IMpernojaBareieM 3a
BU/JIbI JCSTEILHOCTU (OLIEHOYHBIE CPEJCTBA) IO UTOTaM M3y4eHHUS] MOAYJel (pa3/ienoB JUCIUILINHEI),
NEPEUHCICHHBIX B PEHTUHT-TUIaHE TUCLUIUINHBI (01 9K3amMeHa: TeKYIHUH KOHTPOiIb — MakcuMyM 40
0ayToB; pyOeKHBIM KOHTPOJIb — MakcuMyM 30 GajutoB, MOOHIpHUTENbHBIE O6aMIbl — MakcuMyM 10; dis



3ayema. TEKYIUHA KOHTPOJIb — MakcUMyM S50 0asioB; pyOeKHBIH KOHTPOJIb — MakcuMyM S50 Gasios,
MOOMIPUTENTbHBIE 0aTbl — MakcuMyMm 10).

Ixane! olleHUBaHUSA:

(Ons sx3amena:

oT 45 110 59 6ayIOB — «yIOBIECTBOPUTEIIBHOY;

otT 60 10 79 6anmI0B — «XOpOLIOY;

ot 80 0aI0B — «OTIUIHOY.

0711 3auema.
3aureHo — oT 60 10 110 peiTrHTOBBIX 0a/I0B (BKIH0Yas 10 moompuTeIbHBIX OAJITIOB),
He 3auTeHO — OT 0 10 59 peHTHHTOBBIX OAJLIIOB).

4.2. TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIe MaTePUAJIbI, HEO0XOAUMBbIE [IVIsl OLIEHKH
3HAHMi, yMEHUI1, HABBIKOB U ONBITA AeATeJIbHOCTH, XapPAKTePU3YIOIINX ITANbI
¢dopMupoBaHusi KOMIIeTEeHIMI B Mpolecce OCBOCHUA 00pa30BaTeIbHOI MPOrpamMMbl.
MeToanueckue MaTepuaJibl, onpeae/siiomme Npoueaypbl OlleHUBAHUSA 3HAHUI, yMEeHU,
HABBIKOB H ONBITA J1eSITEJIbHOCTH, XapaAKTEePHU3YIOIIUX dTanbl (GOPMUPOBAHMSI KOMIIETEH I

Kommerenims
(c ykazanuem Kojia)

PesynbraThl 00y4eHuUs
Hnouxamop oocmudicenus
Komnemenyuu (¢ Kooom)

OrneHOYHBIC CpPEICTBA

OIIK-1 OIlK-1.1 YcTHbIM onpoc
Cnocoben Bname: Homyck k 1abopaTopHoit
UCIIOJIb30BATh pabote
NONOICEHUSA, 3AKOHbL U MEMOObL
MIOJIOKECHHUS, 3aKOHBI TectupoBanue
U METO/IbI ECMECHMBEHHBIX HAYK U 3ammra 1a60paTOPHEIX
€CTECTBEHHbIX HayK U | MAMEMAMUuKu, pabot
MaTeMaTUuKH JUIS
pelIeHus 3a1a4 OI1K-1.2 YcTHBIN onpoc
WHXXEHEPHOM Viens: Homyck k naboparopHoit
JeSTeTbHOCTH pabore
IPUMEHSTH MTOJIOKEHUS,
TectupoBanue
3aKOHBI M MCTO/LBI 3amura 1a60paTOPHEIX
€CTECTBEHHBIX HAYK U paboTr
MaTEeMaTHKH JIJTsl peTICHHS
3a/1a4 MHKXEHEPHOU
NesITebHOCTH;
OIlK-1.3 VYcTHBIN onpoc
Braoemy: Jomnyck k naboparopHoit
Memooamu ecmecmeeHHbIX HayK U | paboTe
mamemamuku O pewienusi 3a0ay | TectupoBanue
UHOICEHEPHOU 0esimeNbHOCHU 3amuTa 1ab0paToOpHBIX
pabor
OIIK-2 OIlK-2.1 YCTHBIH OTIpoc
Cnocoben Sname: Homyck x mabopaTopHOit
CamocmosamenbHo pabote
MemoObl IKCNEPUMEHMANLHBIX
npoeooums 3 TectupoBanme
OKCNepUMEHMATbHbLE UCCAEO06AHUIL U OCHOGHbIE 3armura 1ab0paTopHbIX

uccnedosanus u
UCNONIBL308AMb OCHOBHDIE
npuemvl 06pabomku u
npeocmasieHusi NOJIyYeHHbIX

npuemvl 00pabomku u
NpeocmagiieHus NOJLY4YeHHbIX
OQHHBIX;

pabor




OAHHbBIX

OIIK-2.2
Ymemy:

CaMocCTOsATENbHO IPOBOANUTH
OKCIICPUMCHTAJIbHBIC
UCCIIeIOBaHMs U 00paboTaTh
MOJTyYeHHbIE JaHHbIC,

VYcerHbll onpoc
Homyck x mabopaTopHOit
pabote

TectupoBanue

3amuTa 1abopaToOpHBIX
pabor

OIlK-2.3

Braoems:

Memooamu
IKCNEPUMEHMATIbHBIX
uccnedosanul u 0opabomku
NOTYYEHHBIX OAHHBIX

VYcrHblii onpoc

Homyck k naboparopHoit
pabore

TectupoBanue

3amuTa 1a00paTOPHBIX
pabot

4.3. Peitmunz-nian OUCyUnIUHbL
(npu neobxooumocmu)

PeliTuHr—I171aH AU CIUIIIIMHBI IMpCACTABJICH B ITPHUIOKCHHUH 2.

TemaTtuka BOIPOCOB JUIA SK3aMEHa, YCTHOTO ONpOoca, KOJUIOKBUYMA, JONYCKa K J1a00paTOpHBIM
paboTaM U K 3auTe JJabopaTopHBIX padboT

1.Pa3BuTHE KBaHTOBO-MEXaHMUYECKUX IpeJCTaBleHU o mpupone cBera. ®ortosd¢ext. BHemnmnit n
BHyTpeHHUH (poTorddexT. OObsicHenne GpoTordderTa Ha OCHOBE KIACCHYECKON BOJHOBOW TEOPHUH.
KBanrtoBoe mpencrasinenue o ¢gorodpdexre. YpaBHenue OiiHireiiHa. HuszkouactoTHas rpanuna
doroaddexra. [Ilpumenenue Gpotorddexra Ha TpaKTHKE.

Oddext Komnrona. KBantosoe npeacrasnenue o6 a¢pdexkre KomnroHa.
. JaBnenue cBera. OObsCHEHUE 1aBJICHUS CBETA HA OCHOBE KJIACCUUECKON M KBAHTOBOW TEOPHH.
TennoBoe u3i1yueHHe U 3aKOHBI TEIJIOBOTO U3IydeHusi. O0bsICHEHNE 3aKOHOMEPHOCTEH TEII0BOro
U3ITyYEHUs] Ha OCHOBE KBAaHTOBBIX NPEACTABICHUI.
5. BonHOBBIE CBOICTBA 3J1€KTPOHOB, IPOTOHOB, HEHTPOHOB. IIpuMeHeHne AUdpaKIUK IEKTPOHOB,
HEUTPOHOB U PEHTTEHOBCKUX JIy4eil 111 U3y4eHUs! CTPYKTYphl BELIECTBA.
6. OmnbiTel @panka u ['epiia. J{uckpeTHBINH XapakTep aTOMHBIX cocTOSIHUMN. [ToTeHnan Bo30yxeHus.
7. Atomuble cnekTpbl. CIUIONIHBIE W JIMHEHYaThle CHEeKTpbl. [IpUHIMI CHEKTpaibHOrO aHalu3a.
3aKOHOMEPHOCTH B CIIEKTpaxX M3Iy4YE€HHUS aTOMOB U UX 00BSICHEHHE HA OCHOBE KBAaHTOBOW TEOPHH.
8. KopmyckymsipHo BosHOBOH AyanusMm. [mmores3a ne bpoiins. CoOTHOIIEHHE HEOTPEIeICHHOCTEH.
BonHoBas GyHKIMS U €€ CTaTUCTUYECKOE TOJKOBaHHE.
9. Mopuenu atoma Tomcona u Pesepdopra.
10. KBanToBass teopusi aroma. [loctynatel bopa. Cnektp aroma Bomopona mo bopy. Tpyanoctu
Mozenu aroma bopa.
11. VpaBuenue llpenunrepa. Ypasuenue llpenunrepa 11 cTalinoHapHbIX cocTOSIHUNA. COOCTBEHHBIE
(GYHKIIMM 1 COOCTBEHHbIE 3HAUEHUSI YHEPTHH.
12. ATom BozOpoza B cBeTe KBaHTOBBIX NpezcraBieHuid. Kpanroswle uucna. CrnmH. OGO0JI0OYKH U
noao6onouku. Kondurypammst 35eKTpoHHBIX 00J1aKOB.
13. Ilpunmun Ilaynu u 3amonHeHHe SJEKTPOHHBIX YpOBHEH aTomMoB. Tabiuma 3J1eMEeHTOB
J.N.Menneneena.
14. TlpaBumia oTOOpa U cxema MepexoIoB.
15. PentrenoBckue cnekTphl. 3akoH Mo3mu.
16. Xumunyeckas cBsi3b. MONEKyIIpHBIE CTIEKTPHI.
17. CnonTaHHOE U BBIHY)KJIE€HHOE n3ydeHue. Jlazepsl, UX mpuHLIUI paOOThl U IPUMEHEHHE.
18. DneMeHTBl KBaHTOBOW CTAaTUCTUKH. [IpMHIMI HEpa3IMUUMOCTH TOXKIAECCTBEHHBIX YACTHII.
Pacnipenenenne bo3e - OiiHmTeliHa 1 @epmu-/{npaka. BeIpok1eHHas 1 HEBBIPOKICHHAs CHCTEMA.

EREN



19. DnexTpoHHBIN Ta3 B MeTasuie. YpoBeHb Depmu. Temmeparypa BIPOKICHHUS.

20. DneMeHTHI 30HHOH Teopuu TBepAbIX Tes. OOpa3zoBaHue 30H. DHEPreTHUECKHUI CIIEKTp JIEKTPOHOB
B kpucramie. JIMdNEKTpUKH, TOJYNPOBOJHUKH, MeTamibl. CoOCTBEHHbIE U  NPUMECHbBIE
HOJIYIPOBOJHUKU. DJEKTPOHHAass M JbIpOYHas IPOBOJUMOCTb. TemrepaTypHas 3aBUCHUMOCTb
MPOBOAMMOCTH MOJTYIPOBOIHUKOB.

21. CBepXIpoBOJIUMOCTb.

22. Pab6ora Bbixoga. KoHTakT nByX MeramwioB. JIBOWHOM anekTpuieckuii cioil. KoHTakTHas pa3HOCTH
NOTEHLIMAJIOB. BhINpsMiieHNe Ha KOHTAKTE IBYX METaJIOB.

23. KoHTakT MeTaJI-TIONYIPOBOIHUK. 3allOPHBIA U aHTU3AMIOPHBIN CJI0M. BeIMpsiMiieHHe Ha KOHTAKTe
METaJII-TIOTYIPOBOAHHUK.

24. KoHTakT JABYX TOJYNPOBOJHUKOB. p-N  mepexoxa. Beimpsmienue Ha pP-N mepexone.
[TonmynpoBonuukoBelil nuoa. Tpansucrop. [lomynpoBogHuKOBbIE (POTOITEMEHTHI.

25. TepmoanekTpuueckue sineHus. Oddekr 3eebeka, Ilenpthe, Tomcona. Ilpumenenue
TEPMOAJIEKTPUYECKUX SBJICHUIN Ha MIPAKTUKE.

26. DnemMeHThl (pU3MKH aTOMHOTO sifpa. M3oromsl, n3o0apel. CiMH S1pa U €ro MarHUTHBIA MOMEHT.
Snepubie cunbl. Mogenu sapa. DHeprus cBszu. Jedext maccel. SnepHbie peaknuu. SnepHas u
TEPMOsIIEPHAs SHEPTETHUKA.

27. PannoakTuBHOE H3JIyueHUE. 3aKOH PaJUOaKTHBHOIO pacraja.

DK3aMEHAIIMOHHBIA OMJIET COJIEPKUT JiBa Bompoca. KaxIblii BOIPOC OICHUBAETCSI MAKCHMYM
1o 15 6amios.
[TpuMep sK3aMeHAIIMOHHOr0 OuIeTa 1mo auciuiuinae «KBantoBas Gpusukay:

9K3AMEHALIMOHHBINA BUJIET Ne_ 1

no quciuruimHe «KBanToBas pusuka»:S cemecTp

Hanpasnenne/CriermansHocTts 11.03.04 DiieKTpOHHMKA ¥ HAHODJIEKTPOHHUKA
[Ipoduns/IIporpamma/Crenpanuzanus

1. ®ororddekr. OcHoBHBIE 3aK0HBI hoTOAhDekTa. YpaBHeHue DiiHmTeiHa. [IpakTrueckoe
npuMeHeHne Gotodddekra.
2. PapmoakTuBHOCTH. BUJIBI paii0aKTUBHOCTH. 3aKOH PaIMOAKTUBHOTO.

3aBenyromuii kageapoit / banananos M.X./
(moamuce) (®.1.0.)

Kpumepuu oyenku ona yxzamena (6 6annax):

- 25-30 6annoe svicmasnsiemcs cmyOeHmy, eciu cmyoeHm O0dal NOJHble, Pa3eepHymvle Omeemol
Ha 6ce meopemuyecKue GONPOCbl Oulema, NPOOEMOHCMPUPOBAL 3HAHUE DYHKYUOHATbHBIX
B03MOJCHOCIEN, MEPMUHONIO2UU, OCHOBHBIX INEMEHMOB, YMEHUE NPUMEHAMb MeopemuiecKue 3HaAHUs
npu  ulNOIHeHUUu npakmuyeckux 3aoanuti. Cmydenm 0Oe3 3ampyOHeHUl Omeemul Ha 6ce
oononHumenvHvle  6onpocwl. Ilpakmuueckas uacmes pabomvl  GbLINOJIHEHA NOJIHOCMbIO — 0e3
HemoyHocmell U OUUOOK,

- 17-24 6annoe évicmagnsemcs cmyoenmy, eciu cmyOoeHm packpbii 8 OCHOBHOM meopemuiecKue
80NPOCHL, OOHAKO OONYWEHbl HEMOYHOCMU 8 ONpedeleHuU OCHOBHbIX nowsmuil. Ilpu omeeme Ha
OONONHUMENbHbIE 80NPOCHL 0ONYWeHbl Heboabulue Hemounocmu. Ilpu 6vinoiHenuu npakmuyeckou
yacmu pabomel 0ONYUeHbl HeCyujecmeenHble OUUOKLU,

- 10-16 6annos evicmasisemcs cmyoewmy, eciu Npu Omeeme HA MeopemuyecKue 60Nnpochl
CMYyOeHmoM OONYUeHO HECKOIbKO CYUWEeCMBEHHbIX OWUOOK 6 MOIKOBAHUU OCHOBHBIX HOHSAMULL
Jlocuka u nonnoma omeema cmpaocaom 3AMEMHLIMU U3bLAHAMU. 3amemubl npobenvl 6 3HAHUU
OCHOBHbBIX Memo0o08. Teopemuyeckue 80NpoCcyl 8 YELOM U3NONHCEHbI OOCMAMOYHO, HO C NPONYCKAMU
mamepuana. Hmeromcesa npunyunuanvHvie owuOKU 6 Jo2uKe NOCMPOEeHUsi Omeema Ha BONpOC.
Cmyoenm He pewiun 3a0ayy uiu npu peuleHuu 0onyueHvl epyovie ouuoKu,



- 1-10 6annoeé evicmasngemcs cmyOeHmy, eciu oOmeem HA MeopemuyecKue B0npochl
ceuoemenbcmeyem O HEeNOHUMAHUU U KpatiHe HeNnONHOM 3HAHUU OCHOBHLIX NOHAMUU U Memooos.
ObHapyacueaemcs omcymcmeue HABbIKO8 NPUMEHEHUsI Meopemudyeckux 3HAHULL Npu 6bINOJIHEeHUU
npaxmuyeckux 3a0anuti. Cmyoenm ne cmMo2 0meemums Hu Ha 00UH OONOJIHUMENbHbBLU 60NPOC.

IlepeBon ouenkn n3 100-0aJIbHOM B YETHIPEXOALTHHYIO TPOU3BOIUTCS CICAYIOIIUM 00Pa30M:
-oTau4HO - oT 80 10 110 6amtoB (Bkimrovas 10 mOOMIPUTEIBHBIX OAIITIOB);

-xopotuo - oT 60 10 79 6anoB;

-YIOBJIETBOPUTEIBHO - OT 45 10 59 Gamios;

-HEYJIOBJIECTBOPUTEIILHO - MeHee 45 OalioB.

TecrToBble 3aganus coaepxkat 30 ponpocos. Kaxablii npaBU/ILHBINA 0TBET olleHMBaeTcsi B 1
oajLI.

IIpumep TecTOBBIX 3aJaHU I
h — nocrosinnas [lnanka; m — macca 4acTHIIbI; V — CKOPOCTh YacTHIlbl. E — sHeprus yactunpl. JnuHa
BOJIHBI YaCTHIIbI ONIPEACIISICTCS (POPMYIION:

1) A= n 2) A= h 3) A= m 4) HeT MPaBUJIHLHOTO OTBETA
mv % h

n=5 "
n=4

n=2

n=1

Ha pucynke cxemarndecku H300pakeHbI EPEX0bI, COOTBETCTBYIOIINE
a) cepuu Jlaiimana

0) cepun banbmepa

r) cepun bpekata

n) cepun [1pynna

) HET IPaBUJIBHOI'O OTBETA

Kpumepuu oyenku npu mecmuposanuu:
0 GayuTOB CTaBUTCS HA JAHHBIA BOIIPOC TECTA, €CIIM OTBET HE MPABHIIBHBIN.
1 Gan cTaBUTCS Ha JAHHBIM BOIPOC TECTa, €CIM OTBET MPABUIIbHBIMH.

bannel TectupoBanus nepeBoAsTCs B 15-Tu OalIbHYIO CUCTEMY.
Kputepun oneHuBaHus IPH YCTHOM ONPOCe U I KOJVIOKBHYMA

- 5 6annoe svicmasnsiemcs cmyoenmy, eciu cmyoenm 0a NOJHble, pA36epHymble Omeemvl Ha
6ce  meopemuuecKkue  GONPOCLL  Oulema, NPOOEMOHCMPUPOBAN  3HAHUE  (DYHKYUOHANbHLIX
B03MOACHOCIEU, MEPMUHONOUU, OCHOBHBIX IIEMEHMO8, YMEHUEe NPUMEHAMb meopemuidecKue 3HaHus
npu  8bINOIHEHUU npakmudeckux 3aoanuti. Cmydenm 6e3 3ampyOHeHUl Omeemusl HaA 6ce
oononHumenvHvle  6onpocwl. Ilpakmuueckas uacms pabomvl  GbINOIHEHA NOIHOCMbIO — 0e3
HemouHocmetl U OuuUboK,

- 4 fannoe evicmasnaemcs cmyoeHmy, eciu cmyOeHm pPAcKpbll 8 OCHOBHOM meopemuiecKue
80NPOCHI, OOHAKO OONYUEeHbl HEMOYHOCMU 8 OnpedesieHuUu OCHOGHbIX nouamuiu. Ilpu omeeme Ha



O0ononumenvHvle 80NPOCcyl OONYUeHvl Heboabuue HemounHocmu. Ilpu evinonHenuu npaxmuyeckou
yacmu pabomusl 00NyujeHsbl HecyujecmeenHuvle OUUOKU,

- 3 6annog evicmasnsiemcs cmyoeHmy, eclu Hpu oOmeeme HA meopemuyecKue 60npocsl
CMYyO0eHmom OONYWEHO HECKONbKO CYUeCMBEeHHbIX OWUOOK 6 MOAKOBAHUU OCHOGHBIX HNOHAMUILL.
Jlocuxa u nonnoma omeema cmpaoarom 3aAMEMHLIMU USLAHAMU. 3amemHbl npobenvl 8 3HAHUU
OCHOBHbBIX Memo0o08. TeopemuyecKkue 60npocvl 8 YEIOM U3NOHCEHbI OOCMAMOYHO, HO C NPONYCKAMU
mamepuana. Hmeromcs npuHyunuaibHvle OwWUOKU 6 JIo2UKe HNOCMPOeHUs omeema HA 6O0Npoc.
Cmyoenm He pewiun 3a0a4y Uiy npu peweHuu OOnyujeHvl cpyovle OuuoKu,

- 0-2 6annoe evicmasnisemca cmyoewmy, eciu Omeem HA MeopemuyecKue B0NpPoCyl
ceudemenbcmeyem O HEeNOHUMAHUU U KpauHe HeNnOIHOM 3HAHUU OCHOBHLIX NOHAMUL U Memooos.
Obnapyoicueaemcesi omcymcmeue HA8blIKO8 NPUMEHEHUs MeopemudecKux 3HAHUU Npu 6blNOJHEeHUU
npaxmuyeckux 3a0anuti. Cmyoenm He cMo2 0meemums Hu Ha 00UH OONOJIHUMENbHbIL 60NPOC.

KpnTepnn OLCHUBAHUSA IIPH NOMMYCKE K ﬂaﬁopaToprlM paﬁoTaM, BbBINIOJTHCHHUH M 3aIIIUTE

Ja00opaTopHbIX padoT

- 5 oannoe svicmasisiemcs cmyoenmy, eciu cmyOeHm Odjl NOJIHble, PA36EPHYMble OMeembvl Ha
6ce  meopemuyeckue  60nNPOCHl  Ouiema,  NPOOEMOHCMPUPOBAN — 3HAHUE — (DYHKYUOHANbHBIX
B03MOJICHOCTEN, MEPMUHOTIO2UU, OCHOBHBIX INEMEHMO8, YMEHUE NPUMEHAMb MeopemuiecKue 3HaAHUs
npu  6uINOIHEeHUU npakmuyeckux 3aoanuti. Cmyodenm 0Oe3 3ampyOHeHUl omeemul Ha 6ce
oononHumenvHvle  6onpocwl. Ilpakmuueckas uacmvs  pabomvl  GbINOIHEHA NOIHOCMbIO — 0e3
HemoyHocmell U OuUOOK,

- 4 pannoe evicmasniemcs CmyoeHmy, eciu CmyOeHm PACKpbll 6 OCHOBHOM MeOpemuiecKue
80NPOCHL, OOHAKO OONYWEeHbl HEeMOYHOCMU 8 ONpeoeleHUU OCHOBHbIX nousmuil. Ilpu omeeme Ha
OONONHUMENbHbIE 80NPOCHL QONYWEeHbl Heboabuue Hemounocmu. [lpu evinoiHenuu npakmuueckou
yacmu pabomusl 00NyueHsbl HecyujecmeenHvle OUUOKU,

- 3 bannos evicmasusiemcs CmyoOeHmy, eciu Npu omeeme HA MmeopemudecKue B0npochl
CMyOeHmoM OONYUWEeHO HECKOJIbKO CYUWEeCmBEeHHbIX OWUOOK 6 MOJIKOBAHUU OCHOBHBIX HOHAMUIL.
Jlocuxa u nonHoma omeema cmpaoarom 3AMEMHLIMU USBLAHAMU. 3amemHbl npobenvl 8 3HAHUU
OCHOBHBIX Memo0o08. Teopemuyeckue 80npocyl 8 YELOM U3NOHCEHbI OOCMAMOYHO, HO C NPONYCKAMU
mamepuana. Hmelomes npunyunuaivivle owuOKU 8 JlocUKe NOCMPOeHUs: Omeéemda Hdad BONpoc.
Cmyoenm He pewiun 3a0a4y uiu npu peuleHuu 0onyueHvl 2pyovie ouuoKu,

- 0-2 é6annoe evicmasisemcs cmyoewmy, eciu Omeem HA MmMeopemuyeckue B0NpPoCyl
ceuoemenbcmeyem 0 HeNOHUMAHUU U KpatiHe HeNONHOM 3HAHUU OCHOBHLIX NOHAMUL U Memoo08.
Obnapyoicueaemcsi omcymcmeue HAa8blKo8 NPUMEHEHUs Meopemudeckux 3HAHUU Npu 6blNOJIHeHUU
npakmuveckux 3aoanuti. Cmyoenm He cmMo2 Omeemums HuU Ha 0OUH OONOJIHUMENbHBLU 80NPOC.

Y4eOHO-MeToAUYecKOe U MH(OPMAIIHOHHOE o0ecTieyeHne I CHMIIJIMHbI
5.1. IlepeyeHb OCHOBHOI ¥ 1OTOJHUTEIbHON y4eOHOM JIMTepaTypbl, HCOOX0AMMOM /151 OCBOCHHSA
AMCUHMILINHBI

OcHoBHas iMTEeparypa:

1. Tpopumona T.N. Kypc ¢puzuxu. M. Beiciias mkona,2001 r.-542c¢

2. CasenbeB U.B. Kypc oOmielt pusuku. 1.3. KBanroBast ontuka. AtomHas ¢gusuka. dusnka TBepaoro
Tena. PU3MKa aTOMHOTIO si7pa U 35eMeHTapHbIX yactull.- CII6.: Jlans, 2006.

3. CuyxuH /1.B. ATomHas u sigepHast pusuka, T.5. - M.: @usmaraur, 2002.

JlonoJIHUTeIbHAS JINTEPaTypA!

1. MarBeeB A.H. AtomHas ¢usuka. M. Beicmas mkona, 1989 r.

5.2. IlepeueHsb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIITMOHHOM ceTu «AHTEepHET» N
MNporpaMMHoOro 06ecneqe1mﬂ, HCOﬁXOlII/IMbIX OJIsA OCBOCHMUA JUCHUITIMHBI



A). Pecypcol UHTepHeT.

1. Dnexktponnas oubnuoreunas cucrema. b bamlyY. — CobcTBeHHas AIEKTPOH-

Hasi OM0IMOTEKa yUeOHBIX M HAYYHBIX JJIEKTPOHHBIX U3JIaHUH, KOTOpast BKIIFOUAET

u3aaHud npenojasatenei bamly. ABTOpU30BaHHBIN JOCTYII 10 MAPOJIIO U3 JIIO-

Ooii Touku cetu MatepHer. Peructparus B bubmmoteke baml'V, nanpaeimuit

JOCTYI U3 1000t Touku cetu MuTtepuer. — https://elib.bashedu.ru/

2. DnexkTpoHHas OMOIMOTEYHas cUcTeMa . Y HUBEPCUTETCKasi OMOINOTEeKa OHJIAH.

— IlomnotekcroBas b/l y4eOHBIX M HAYYHBIX JICKTPOHHBIX U3IaHUNA. ABTOPH-

30BaHHBIN JOCTYII IO MAPOJIIO U3 JIt000# Toukn cetu MHTepHeT. Peructpanus B

bubmuoteke baml'V, nanpHeimmii qoctyn u3 1000 TOUkH ceth MHTepHeT. —

https://biblioclub.ru/

3. DnexTpoHHas OMONMOTeHAs CUcTeMa u3aarenbCeTa Jlans. — [lomHOTEKCTOBAS

bl y4eOHBIX 1 HayYHBIX DJICKTPOHHBIX W3AaHUI. ABTOPHU30BAHHBIN JTOCTYII 11O

napostro u3 1060 Touku cetu MuaTepuer. Perucrpanus B bubnnoreke baml'y,

JanbHEHIIUi 1ocTym U3 oboii Touku cetu Mutepuer. — https://e.lanbook.

com/

4. Dnexktponnblit katanor bubdnnoreku bamlyY — CnpaBouHO-IOMCKOBBI arma-

part 6ubarorexu. Brirtoyaer B ce0si cucTeMy KaTajloroOB U KaPTOTEK, CIIPaBOYHO-

oubmmorpaduueckuii pora. — http://www.bashlib.ru/catalogi/

B). DnexkTponHbie pecypchl (I0NOJHEHHE CIUCKA JTUTEPATYPhI)

1. Hlnonsckuéi 3.B. . Atomuas ¢usuka [DnekTpoHHBIH pecypc] : ydeOnuk : [B 2 T1.] / D.B.
[monbckuii .— CII6. [u ap.] : Jlans, 2010 . T. 1: Beenenue B atomuyto ¢pusuky .— U3, 8-e, crep. —
557 c. Joctynm K TEKCTy 3JEKTPOHHOTO H3JaHHUS BO3MOXKEH uepe3 DJIEKTPOHHO-OHOIMOTEUHYIO
cucremy usngarenscrsa "Jlanp" .— <URL:http://e.lanbook.com/books/element.php?pll id=442>.

2. lllnonbckuii 3.B.. AtoMHas ¢usmka [DnekTpoHHbINA pecype] : yueOHuK : [B 2 1.].— CIIO.: Jlans,
2010 .— T. 2: OcHOBBI KBaHTOBOI MEXaHHWKH U CTPOCHHUE DIIEKTPOHHOH 000104KkH aroma .— 3. §-e,
crep. — 557 c.— JocTyn K TEKCTy OJJIGKTPOHHOTO H3JaHHUs BO3MOXKEH uepe3 OJIEeKTPOHHO-
OMOTMOTEYHYIO CUCTEMY W3/1aTeNbCTBA "Jlanp"
<URL:http://e.lanbook.com/books/element.php?pll_id=443>.

3. CasenneB U.B.. Kypc obmeit pusuku [Dnexrponnsiii pecype] : B 5-tu 1. / . B. CaBenbeB .—
CII6. : Jlanb, 2011- .— T. 5: KBantoBas ontuka. AtomHas ¢usuka. Pusuka tBepaoro tena. Ousnka
ATOMHOTO SJIpa W JJIEMEHTapHBIX dacthn .— 5-¢ m3a. — 2011 .— 384 c¢. JlocTym K TeKCTy
AIIEKTPOHHOTO W3JaHUS BO3MOXKEH uepe3 OIEeKTPOHHO-OMOIMOTEYHYI0 CHCTEMY H3/aTelbCTBa
"Jlanp".— <URL:http://e.lanbook.com/books/element.php?pll id=708>.

4. Uponos U. E. 3agaun no obuieii ¢pusuke [DnextpoHuslil pecype] : — U3a. 14-e, crep. — CaHkT-
[TeTepOypr : Jlanb, 2016 .— 416 c¢. .— JloCTym K TEKCTY AJIEKTPOHHOTO W3JIaHUS BO3MOXKCH depes
DNEKTPOHHO-OMOINOTEUHYIO CUCTEMY W3/1aTeNIbCTBA "Jlanp"

<URL:https://e.lanbook.com/book/71750#book name>.
6. MaTepI/Ia.}IbHO-TeXHI/I‘IQCKaﬂ 6a3a, HGOﬁXOIII/IMaH JIs1 OCYHIECTBJICHUSA 06pa30BaTeJILHOF0

nmpouecca 1mo TMCumMIlInHe

Haumenosanue Buo 3anamuii Haumenoeanue ooopyoosanus,
CReYUanU3UPOBAHHBIX npozpammmnozo obecneuenus
ayoumopuil, Kabunemos,
nabopamopuil
1 2 3
Ayoumopus 02 Jexyuu, cemunapckue | Komnotomep, MyabmumeOutinwiii  npoeKmop,
3aHAMUSL 9Kpaw, 00CKa.
Jlabopamopus 212 Jlabopamopnobie Komnnexmer nabopamopuvix pabom, cmorwl,
pabomol 0ocKa.
Komnwvromepnuiii knacc | Komnviomepnoe Komnviomepuvl, umerowue cesizv ¢ cucmemou



http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5592&TERM=%D0%A8%D0%BF%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D0%B4%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=442
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5592&TERM=%D0%A8%D0%BF%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D0%B4%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=443
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2248&TERM=%D0%A1%D0%B0%D0%B2%D0%B5%D0%BB%D1%8C%D0%B5%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=708
https://e.lanbook.com/book/71750#book_name

412 mecmupoeaHue KOHMPOJISL Kauecmea 00y4eHus.

Bonbmoias (bngnquKa;I Jlekuun Hocka, koMnbroTep, MyJIbTUMEIUUHBINA TPOEKTOP, IKPaH

ayautopus 02
[Iporpammuoe obecneyeHue:
1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. JTunensust OLP NL Academic Edition,
oeccpounas. Jorosop Ne 104 ot 17.06.2013 r.
2. Microsoft Office Standard 2013 Russian. JIuten3sust
OLP NL Academic Edition, 6eccpounas. Jorosop Ne 114
or 12.11.2014 r.

yueonan  ayoumopus  oaa | [IpakTrdeckue Jocka, Men, COOpPHUKH 3a/1a4, KAIbKYJISITOP

npoeeoenus SAHAMUN | gqpa oo

CEMUHAPCKO20 muna:

aymuropun Ne 322 umm Ne 324
nmn Ne 318 (pm3mar xopmyc)

UwnranpHeiid 3am Nel (TinaBHBIN
Koprryc, 1 aTax)

CamocrosiTenbHas paboTa

Hayunerit u yueOnbIii (oHn, HaydHas nepuonmka, I1K
(MoHOOMOK) - 3 mmr, Wi-Fi moctym mis MOOGHIBHBIX
yCTpoHcTB, HeorpaHmdeHHBIH moctyn k OBC u BJ;
KOJIMYECTBO MOCAJOUYHBIX MecT — 76.

UuranpHbiid 3am Ne2 (kopmyc
¢usmara, 2 Tax)

CamocrosTenbHas paboTa

Hayuneiii 1 yueOHbiit GoHm, HayuHas nepuoanka, Wi-Fi
JOCTYNl AJsl MOOWJIBHBIX YCTPOMCTB, HEOIPaHUYCHHBIN
noctyn k ObC u BJI; konudecTBo mocagounbix mect — 50.

UuranpHbiii 3am Ned  (kopmyc
ouodaxa, 4 3TaK)

CamocrosTenbHas paboTa

Hayunbiii u y4yeOHbI (OHI, HaydHas IEpUOAMKA,
HeorpanuyeHHel noctyn k OBC u BJl; xommuectBo
nocao4HbIx MecT — 60.




ITpunoxxenne Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE YUYPEX/IEHUE
BbICHIEI'O OBPASOBAHMA
«BAIIKMPCKUU T'OCYJAPCTBEHHbBIM YHUBEPCUTET»

COJEPXKAHUE PABOYEM ITPOT' PAMMBI

muctuiiuabl KBanToBast @u3uka Ha 4 cemecTp
(HauMeHOBaHUE JUCIUTIIMHBI)

ouHas
(dhopma o0ydeHust
Bua padorsl O0BeM TUCHUILINHEBI
O6mas TpynoemkocTs nucturuinabl (3ET / gacoB) 4/144
Y4eOHBIX YaCOB Ha KOHTAKTHYIO pabOTy ¢ MPENoaBaTesIeM: 65.4
JIEKIIUH 32
MPAKTUYECKUX/ CEMIUHAPCKUX 0
71a00paTOPHBIX 32

Ipyrux (rpynmnoBas, MHIUBUIyaIbHAs KOHCYJbTAIMS U MHBIC BUJIBI
y4eOHOMU AesITeNbHOCTH, IPeIyCMaTpUBAIOIIe pabOTy 00y4arOIIUXCS C

npenojgasateseM) (PKP) 1.40
Y4eOHbIX YaCOB Ha CaMOCTOATENIbHYIO paboTy obyuatouiuxcs (PC) 34.8
Y4eOHBIX YaCOB Ha IOJTOTOBKY K
sK3aMeny/3auery/muddepeniupopanHomy 3auety (KoHTposin) 43.8
®dopma(bl) KOHTPOJIS:
9K3aMEH 4 cemecTp

3a4er 4 cemecTp




®opMa uzyyeHus
MaTepHaJoB: JICKIUH,

OcHoOBHAaA U

®dopma TeKyIero

MIPAKTUYECKHUEC 3aHSITHSI, KOHTPOJIS
JIOTIOJTHUTEIIbHAS
CEMUHApPCKHE 3aHSTHS, yCIIeBaEMOCTH
JIuTepaTypa, 3ananus no
No naboparopHbie pabOTHI, . (KOJJTOKBUYMBHI,
Tema u conepxkanue peKoMeHayemast CaMOCTOSITEIILHOM
/1 camocTosTeNbHas padoTa u KOHTPOJIbHBIE
cTyzneHTaMm (Homepa | paboTe CTyJICHTOB
TPYZAOEMKOCTb (B yacax) paboTsl,
U3 CITHCKA)
KOMITBIOTEPHbBIE
1P/ TECTHI U T.I1.)
JK | CE | JIP CP
M
2 3 4 5 6 7 | 8 9
Moayas 1 4 4 |48 [1]: §201-204 [1] : §205 YCTHBIN ompoc
Pa3BuTHE KBaHTOBO-MEXaHUYECKUX [2] : §56 Jomyck
MPEJICTABICHUA O MPHUPOJE CBETA. nabopaTopHOI
dotorhdexr. Buenrauit u pabote
BHYTPEHHUI ¢dorosddexr. TectupoBanue
O6bsacuenne  ¢dotoddpdekra  Ha 3amura
OCHOBE KJIACCHYECKOW M BOJIHOBOU 1a00paTOPHBIX
teopun. KBaHTOBOe mpeacTaBieHHe pabot
0 dboTorddexre. VYpaBHeHue
DWHIITEWHA. Hwuskouacrornas
rpaHuIia dboTtorpdexra.
[Ipumenenne  ¢poroddpdexkra  Ha
MIPAKTHUKE.

2. | Dddext Komnrona. KBantoBoe 2 1 [1]: §206 N3yunth VYcerHbll onpoc
npencrasicHue 00 dpdexte .[2] : §58 JICKITMOHHBIN Jorryck
KommTona. mpuMeHeHusl. MaTepua, nabopaTtopHoi

PEKOMEHTyEMYIO pabote
JTUTEpaTypy TectupoBanue
3amura
1a00paTOPHBIX
pabot
3. | BoxnHOBBIE CBOCTBA DIIEKTPOHOB, 2 4 |1 [2]:tn.1 § 1 N3yunth YcTHbIM onpoc




MPOTOHOB, HEUTPOHOB JIEKUMOHHBIN Honyck k
Marepual, nabopaTopHOI
PEKOMEHIYEMYIO pabote
JTUTEepaTypy TectupoBanue
3amura
71a00paTOPHBIX
pabor
Omneitel @panka u ['epua. [1]:§ 211 N3yunth MPOBEPKA OTUETOB
JIMCKpETHBII XapakTep aTOMHBIX JICKIIUOHHBIN nab.pabot
cocrossuil. [ToTeHnman Marepuail,
BO30YXKICHHUS. PEKOMEHTyeMYIO
JUTEpaTypy
2 7 8 90
AtomHbIe cTIeKTpHI. CIUIONIHEBIE 1 [2] : §59, 70-72 N3yanthb YcTHBIN ompoc
nuHeyaTeie crekTpsl. [Ipunnun JICKIIMOHHBIN Jlomyck K
CHEKTPaJIbHOTO aHaJIN3a. maTepua, nabopaTopHOI
3aKOHOMEPHOCTH B CIIEKTPax pPEKOMEHIyeMylo | pabote
U3ITy4EHHUs] aTOMOB U UX OOBSICHEHUE JUTEPATYpYy, TectupoBanue
HAa OCHOBE KBaHTOBOW TEOPUU 0(pOpMUTH OTUYET 3amuTa
1o j1a0.padoTe n1abopaTOPHBIX
pabot
Monayab 2 [1]:§ 209,210,212 N3yunth VYcTHbI# onpoc
JIEKIIMOHHBIN Jomyck
Mopenu aroma TomMcoHa n Marepuainl, nabopaTtopHoOi
Pesepdopna. Kanrosas teopust pekoMeHayemyro | pabore
atoma. I[locrynatel bopa. Crnextp JIUTEPATYpYy, TectupoBanue
aToMa Bozopoza no bopy. Tpyanoctu 3amura
Mozienu aroma bopa.. 1a00paTOPHBIX
pabor
KopnyckynspHo BOJTHOBOH Ayanusm. [1]:§ 213-222: N3yunutp YcTHbIN onpoc
I'unoresa ne bpoitnbs. CooTHOLIEHNE [4])rm.1 § 1-4: JIEKIIMOHHBIN Jonyck k
HeonpeneneHHocTel. BoiHoBas Marepuainl, nabopaTtopHoit
byHKIUSA U €€ CTaTUCTUYECKOe pekoMeHayemyio | paborte
TOJIKOBaHUE. Y paBHEHUE JAUTEpaTypy, TectupoBanue
[lIpenunrepa. YpaBHeHue 3amura




[Ipenuurepa 1uist CTallMOHAPHBIX
coctostauil. CoOCcTBEeHHBIE (DYHKITUU U
COOCTBEHHBIE 3HAUEHUS DHEPTUHU.
VYpasuenue llpeaunrepa nis
CBOOOHOMN YaCTHIIBI. Y paBHEHHE
[Ipenunrepa oy 4acTULIBI B
OJHOMEPHOM MOTEHUHUAIBHOM SIME.
[IpoxoxkeHre yacTUuLbl Yepes3
NOTEHIMATBHBIN Oapbep. JInHeHHbIi
FapMOHHMYECKUIN OCLIMILISATOP.
DNEeMEHTBI KBAHTOBOM CTaTUCTHUKH.
[IpuHUMI HEPA3IMUMMOCTH
TOKJIECTBEHHBIX YaCTHUL.
Pacnpenenenue boze - DliHITeitHA 1
®epmu-/lupaka. BeipoxxneHHas u
HEBBIPOKJICHHAs CUCTEMA.

n1a0opaTOPHBIX
pabor

ATOM BOZIOpO/Ia B CBETE KBAaHTOBBIX
npeacrasiennii. KBantoBble uncna.
Cnus. O607104KH ¥ TOJ000IOUKH.
Kondurypanus 371eKTpOHHBIX
o0nakoB. [Ipunnun Ilaynu u
3aI0JIHEHUE IEKTPOHHBIX YPOBHEH
aToMoB. Tabnuia 31eMeHTOB
J.M.Menneneea. [IpaBuna otbopa u
CcXeMa MepexoaoB. PEHTreHOBCKHE
crekTpbl. 3akoH Mo3nu. XuMuueckas
CBSA3b. MOJIEKYIISIPHBIE CIIEKTPHI.
CHOHTaHHOE U BBIHYKJIEHHOE
u3irydeHue. Jlazepbl, MX MpUHIUIT
paboThl U IPUMEHEHHE.

[1]:§ 223-233:

[2]: §69,55,78,76-
80

YcTHBII onpoc
Jlonyck Kk
nabopaTopHOI
pabore
TectupoBanue
3amura
1a00paTOPHBIX
pabor

DJIEMEHTHI 30HHOM TEOPUU TBEPABIX
ten. O6pa3oBaHUE 30H.
OHEpPreTU4eCKni CIIEKTP FIEKTPOHOB
B KpUcCTaJLIE. [JU3IEKTpUKH,
MTOJIYIIPOBOJTHUKH, METAJIIIBL.

[1]:§ 251-264
[2] : §87-93

[1]:§ 269-275
[2] : §94-101

YcTHBII onpoc
Jlomyck Kk
nabopaTtopHoit
pabote
TectupoBanue




CoOcTBeHHBIE U TPUMECHBIE
HOJYIPOBOJHUKH. DJICKTPOHHASA U
JIPOYHAs IPOBOJUMOCTb.
TemneparypHas 3aBUCUMOCTb
IIPOBOAMMOCTH MOJIYIPOBOJHUKOB.
DJIEKTPOHHBII ra3 B MeTaJlIE.
VYposens @epmu. Temneparypa
BBIPOKACHUS.
CBepX1IpoOBOIUMOCTb.

3amura
J1a00paTOPHBIX
pabor

DneMeHThI U3UKHA aTOMHOTO SApa. 4 8 10 N3yunth YcTHBII onpoc
N3oTombl, m3o6apel. CIiuH siipa u ero JIEKIIMOHHBIN Jonyck k
MarHUTHBII MOMEHT. SlepHbIe CUIIBIL. maTepuan, nabopaTtopHoit
Monenu siapa. DHEprus CBS3H. pexoMeHayemyto | pabore
Hedext macchl. SlnepHble peakuuu. JTUTEepaTypy TectupoBanue
SnepHas u TepmosiiepHast 3amura
sHepreTHka. PagnoaktusHoe 1abopaTOPHBIX
u3yyeHue. 3aKOH paJoaKTUBHOIO pabor
pacmaja.
DJIeMEHTapHBIE YaCTHUIIBI.

Bcero yacoB: 32 32 | 348




[Tpunoxenue Ne 2

CIICHUaJIbHOCTD

PeliTHHT — IIIaH AUCHHUILJIMHBI

KBanroBas ¢pusuka

11.03.04 DJjaeKTPOHMKA M HAHOIJICKTPOHUKA

Kypc 2, cemectp 4

Buabl yyeOHo# aesitesbHOcTH | bamt 3a Yucio baiel
CTYJIEHTOB KOHKpPETHOE | 3aJIaHUH MunumanbHblii | MakCuMalIbHBIN
3a/laHue 3a
CEMECTP
Moayas 1
Texkyuuii KOHTPOJIb
Jormyck k 1abopatopHoit 5 3 0 15
paboTe, BHIIOJHEHUE U 3alllUTa
1a60paToOpHON PabOTHI
Y CTHBIN ONPOC WM KOJUIOKBUYM 5 1 0 5
Py0e:xHbIIi KOHTPOJIb
TectupoBanue 15 1 0 15
Hroro 35
MoayJn 2
Texkymmii KOHTPOJIb
Texkymumii KOHTPOJIb
Jomyck k 1abopatopHoit 5 3 0 15
pabote, BBHIIOJIHEHUE U 3alUTa
nabopaTopHON PaOOTHI
Y CTHBII ONPOC WK KOJUIOKBUYM 5 1 0 5
Py0e:kHbIIi KOHTPOJIb
TecTtupoBaHue 15 1 0 15
Hroro 35
IHoompurebHbIe 0AIBI

1. CtyneHueckasi OMMITHA/Ia 0 5
2. I[lyOnukanus crateit 0 5

ITocemaemMocTs (02/1J1b1 BBIYUTAIOTCS U3 0011eH CYMMBbI HAOPaHHBIX 0aJJI0B)
ITocenieHne JEKIIMOHHBIX 3aHATHH | 0 —6
[Tocemenue npakTHUECKUX (CEMUHAPCKUX, J1a0OPaTOPHBIX 0 -10
3aHITHIH)

HTOroBbiii KOHTPOJIb

IK3aMEH | 30
HUTOI'O 3a cemecTp Texymuii KOHTPOJIb.

110 BUAAM KOHTPOJIs:

CobecenoBanue, penieHUe 3aaad, 3aliuTa OTYET MO J1adopaTopHOI
pabote — 40 6a110B

Bcero mo tekymemy koHTpoa0 — 40 6an10B
(40% oO11eit peHTHHTOBOM OTICHKH )

PyOexHbII KOHTPOJIB.
BrimonHenue Tecra, KOJIOKBUYM — 30 6aJ1/10B.
Bcero no pyoexxnomy konrpoJio — 30 6a10B
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