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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CriocoGeH mpoBOIUTh IKCIIEPUMEHTAJIBHBIE UCCIICIOBAHUS K TEOPETHIECKOE OIMCAHNE
OCHOBHBIX TEIUIOU3UUYECKUX MPOIIECCOB B IHEPTETUUECKOM 000PYIOBAHUH
NJI-1 Bnaneet coBpeMEHHBIMU IKCIIEPUMEHTATBHBIMU METOAAMH OIPEEICHUSI OCHOBHBIX
TEII0(QU3NICCKUX BEITMUUH
WJI-2 3HaeT 1 yMeeT UCIIONIb30BaTh alapar MEXaHUKHU CIUIOIIHBIX CPeJl AJIs aHaIn3a
OCHOBHBIX TEIUIO(U3UYECKUX MPOIIECCOB B SHEPTETUUECKOM 000PYIOBAHHUH

2. TIK-2 I'oTOB K pac4eTHO-3KCIIEPUMEHTAILHOMY aHAIN3Y 0COOCHHOCTEH MPOIIECCOB B
HAaHOPAa3MECPHBIX CUCTEMAX
NJI-4 T'0TOB aHaIM3UPOBATh MPOLIECCHI B3aUMOICHCTBHS YaCTUI[ HAa TIOBEPXHOCTH
MaTepUasoB U B KOHACHCHUPOBAHHOH (aze

3. PIIK-1 Cnioco6eH k npoBeieHu o Ja00paTOPHOTO M YUCICHHOTO TEeTIO(PU3NIECKOTO
AKCIIEPUMEHTA, K MPOEKTUPOBAHUIO U KOHCTPYHUPOBAHUIO C 3TOM IEIHI0 COOTBETCTBYIOIINX
9KCIIEPUMEHTANLHBIX CTEHIOB, K 00pa0OTKE OMBITHBIX JaHHBIX

N]I1-1 OG0oCHOBBIBAaET METOJIUKY MCCIIEAOBAHUS KOHKPETHBIX MPOIIECCOB THPOIMHAMUKHU U

TeriooOMeHa

NJI-2 O60CHOBBIBAET METOUKY HCCIICIOBAHUS TETUIO(DU3HUECKUX CBOWCTB BEIICCTB

NJI-3 CriocobeH k opranuzanuu 1a00paTopHOTO SKCIIEpUMEHTa U 00pabOTKe MOTYyUYEHHBIX

AKCTIEPUMEHTAIIbHBIX JIAHHBIX

NJ1-4 Bnaneet MmeTogaMu MaTeMaTHYeCKOTO MOIETUPOBAHUS TETUIOQU3UYECKUX TPOIIECCOB

M BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®opwma peanmzaiuu: [lucemennas padbora
1. Bapuanuonnsiit meton Putia (KontponbsHas pabora)
2. KBanroBomexanudeckue 3¢ pextsl B Teopun paccessHusi (KontponpHas padbora)

®Popma peanuszanuu: [IpoBepka 3ananus
1. Pacuer MoOMeHTOB HEpaBHOBECHBIX (PyHKIUH pacnpenenenus (Pemenue 3amayq)

Dopma peanuzanuu: YcrHas popma
1. Knaccuueckas teopus paccesnus (KomnokBuym)
2. MonekynspHas pu3nka u KuHeTuyeckas teopus razon (Koyoksuym)
3. OcHoBbl kBaHTOBOM MexaHuku (Kosioksuym)
4. PacueT npoueccoB TeIIoMacconepeHoca B pa3pexxeHHbIX razax (Komtoksnym)
5. ®uszuka koHgeHcupoBaHHbIX Tel (KomiokBuym)

BPC nucouIInHBI



5 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONMPUSTHI TEKYIIEr0 KOHTPOJS YCIEeBAeMOCTH IO
AUCHUILINHE:

KM-1  OcnoBsl kBaHTOBOM Mexanuku (KomiokBuym)

KM-2 Knaccuueckas Teopus paccessaust (KommokBuym)

KM-3 KsantoBomexanuueckue 3¢dexrsl B Teopun paccessnust (Konrponbnas pabora)

KM-4 Bapuanuonssiii Meto Putna (KonTponsHas padota)

Bua npoMexkyTo4yHoil aTTecTanMu — JK3aMEH.

Beca KOHTpOIBHBIX MeponpUiITH, Y0

Nunexc KM-1 | KM-2 | KM-3 | KM-4
Pasznen nucuuInIinHb

KM:
Cpox KM: 4 8 10 14
OCHOBBI KBAHTOBOW MEXaHUKH
OcHOBHBIE TIOCTYJIaThl KBAHTOBOM MEXAaHUKH +
Oneparopbl KOOPAUHAT, UMITYJIBCOB, MOMEHTOB UMITYJIbCa +
CooTHoI11eHNs HeoNpeeeHHOCTEN +
IIpocreiimne npuMepsl IPUMEHEHHS] KBAHTOBOM MEXaHUKH +

Kitaccnueckast 1 KBAaHTOBOMEXaHUYECKas TEOPUH PACCEIHUS

Kitaccnueckast Teopust paccesiHus + +

Teopusa Tomcona + +

KBanToBOoMexaHm4ecKue METOAbI OITMCAaHHA aTOMOB BO
BHCIIHUX ITOJIAX

BapuanuoHHbIN NPUHIUI KBAHTOBOW MEXAHUKU U
BapHUaIMOHHBIN MeTo Putia

Bec KM: | 20 20 30 30

6 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUSTHI TeKYIIEro KOHTPOJIS yCIeBAaeMOCTH IO
AUCHHUILINHE:

KM-5 MonnekynspHas pu3nka u kuaerudeckas reopus razon (Komioksuym)

KM-6 Pacuer npolieccoB TemioMacconepeHoca B pa3peskeHHbIX razax (Komioksuym)

KM-7 Pacder MOMEHTOB HEpaBHOBECHBIX (QYHKITMU pacnpenencHus (Pemenue 3amayq)

KM-8 ®usuka konaeHcupoBanHbix Tel (Kommoksuym)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTpOJIBHBIX MEPONIPUATHIL, %o

Nunexc KM-5 | KM-6 | KM-7 | KM-8

Paznen nuciunineb!

Cpok KM: 4 8 11 13




MonekynspHasi puznKa U KHHETUYECKasi TEOPHS ra30B

OCHOBHBIC TIOHATHUSA U OIpEaACIICHUA

Kunernueckoe YpaBHCHUE BOHBHMaHa N MCTOIBI €TI0 pCHICHUA

Kunernueckoe ypaBuenue bonbiimana

PacyeTs! mpoeccoB TemIo- ¥ MacColepeHoca B pa3peskeHHBIX
razax

Pemenue nuHeapu30BaHHON OJTHOMEPHOW CTALlMOHAPHOM 3a/1a4u
0 MEePEKOH ICHCAIIUU

[TpuHIMIB GU3UKU KOHICHCUPOBAHHBIX TEIl

[TapameTpbl KOHAEHCUPOBAHHOIO TEJIA

Kpucrannunueckas pemerka

DJEKTPOHBI B KOHJIECHCUPOBAaHHOM TeEJe

Bec KM:

20

40

20

20




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunekc
KOMIIETEHIINHU

Nunukarop

3arIaHupOBaHHbIE
pe3yiabTaThl OOyYEHHsS IO
JUCHUTIIINHE

KOHTpOJ’IBHaﬂ TOYKa

OIlK-1

N -lonk-1
COBPEMEHHBIMU
3KCHepHMeHTaJII)HI)IMI/I
METOJaMU onpe/eneHus
OCHOBHBIX
TerI0(QU3MIECKUX BEJINYUH

Bnaneer

YMers:

BBIITOJTHSTH PACUEThl JUTMHBI
pOOETOB AIEKTPOHOB U
MOHOB B TBEPJIBIX TEJAX,
BBIITOJHATDL paCyYCThI
TPaHCIIOPTHBIX MPOOETOB
OJICKTPOHOB U HOHOB B
TBEPABIX TeIax

KM-4 Bapuanuonsnsiit Meton Putia (Kontposbnas pabota)

OIlK-1

UO-20mnk-1 3Haer u ymeer
UCTIOJIb30BATh ammapar
MEXaHUKU CIUIONIHBIX Cpejl
JUIi  aHalM3a  OCHOBHBIX
TerI10(GU3NIECKUX
TIPOLIECCOB B
IHEPreTUICCKOM
000pyIOBaHUHU

3HaTh:

CIOCOOBI pacyeTa MpoLeccoB
MEPEHOCA B YCIOBUAX
CYILIECTBEHHOM
HEpPaBHOBECHOCTH

KM-5 MonekynsipHast pu3rka 1 KWHETUYECKasi TEOPHS Ta30B
(KonmnokBuym)

[1K-2

I/U:[-4m<-2 l'otoB
aHAJTM3UPOBaTh  MPOLIECCHI
B3aWMOJICHCTBHS YaCTHIl Ha
MOBEPXHOCTU MaTEepUANIOB U
B KOHJEHCUPOBAHHOM (aze

3HaTh:

OCHOBHBIE€ METOBI
OIIMCAaHUA
KOHJICHCHPOBAHHBIX CUCTEM

KM-8 ®usuka konneHcupoBaHHbIx Tei (Kommoksuym)

PIIK-1

N-1pnk1  OOGoOCHOBBIBAaET
MCTOJUKY HCCIICJOBaAHUSA
KOHKPETHBIX MPOIIECCOB
TUAPOJUHAMHUKN 158

3HaTh:

CIOCOOBI pacyeTa CEUCHHI
YIIPYTOTO M HEYIPYTOTro
paccestHus SJICKTPOHOB H

KM-2 Knaccuueckas Teopus paccesiaust (Komnoksuym)
KM-3 KBanToBoMexanuueckre 3p(eKkTbl B TEOPUH PACCESTHUS
(KonTposbhas paboTta)




TEIUI000MEHA

HOHOB B TBCPABIX TCJIAX

PTIK-1 N-2pik-1 OOGOCHOBBIBACT | YMETh: KM-6 Pacuet nporieccoB TermomMaccornepeHoca B pa3pekeHHbIX ra3ax
METOJIUKY  MCCIEJ0BaHUS | BBIIOJIHATH PACUETHI (KonnoxkBuym)
TeII0(QU3MUECKUX CBOMCTB | TEIJIOMACCOIEPEHOCca B
BELIECTB rasax npu JitoOOH CTereHH
TEPMOIUHAMUYECKOMN
HEPABHOBECHOCTH
PTIK-1 N-3prk-1 Cmocoben K | 3HaTh: KM-1 OcHoBbI kBaHTOBOM MexaHUKH (KoymokBrym)
OpraHu3aluu YCIJIOBUSI IPU KOTOPBIX
71a60paTOPHOTO HEO0OXO0IMMO
JKCIIEPUMEHTa U 00pabOTKE | KBAaHTOBOMEXaHUUECKOE
MOJIYYEHHBIX OMMCaHue IPOLECCOB
AKCTIEPUMEHTAIIbHBIX B3aUMOJICHCTBUSA
JTAHHBIX YCKOPEHHBIX YaCTHI] C
TBEPJBIMH TEJIAMU
PIIK-1 W J1-4prik-1 Bnaneer | Ymers: KM-7 PacueT MOMEHTOB HEpaBHOBECHBIX (DYHKIIMI pacrpeesieHus
METOaMH BBITIOJIHATH PAcUeThl (Pemenue 3anay)
MaTeMaTU4eCcKoro TEIO(U3NUECKUX CBOWCTB
MOJIETTUPOBAHUS KOHJICHCUPOBAHHBIX TEJ
TerI0(QU3NIECKUX

TPOLIECCOB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
S cemecTp

KM-1. OcHOBBI KBAHTOBOH MEeXaHUKH

®opmbl peanauzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTusi: Kommoksuym

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBegeHHMs KOHTPOJBHOIO MEpPONPHUATHA: YCTHBIM ONpPOC  CTYIEHTOB.
OmnpammBanue BeETCs MO CIHUCKY 0 Te€X IMOp, MOKa KX CTYIEHT HE MOJyYUT XOTS Obl OJTUH
BOIIPOC.

KpaTlcoe CoaepsKaHME 3aJaHUs:
OTBeThTE HA CJICAYIOIIUC BOIIPOCHI:

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3yJIbTAThL 06yquI/151 10 BOHpOCLI/?»aI[aHI/ISI A IIPOBEPKU
JUCIHHMITIINHE

3HaTh: yCNOBHA TP  KOTOPBIX  HEOOXOIMMO 1.HalTH KOMMYTATOp OIEPaTOPOB PX U
KBaHTOBOMEXAaHMYECKOE  OIHMCAaHHE  MPOLIECCOB Ix
B3aMMO/JICUCTBUSl YCKOPEHHBIX YaCTHUI[ C TBEPIBIMU 2. HalTH KOMMYTATOp OIEPaTOPOB PX U
TeJIaMHU ly
3.HaliTu KOMMyTaTop orepaTopos ly u
Ix

4.Pemnts ypaBHenue Lllpenunrepa s
NoTeHluaia B popme CTyneHu
BeicoToM U>E, rie E sHeprus BoyHbI
ne bporinsa

5.Pemnts ypasuenue lllpenunrepa s
noteHuuana B popme simbl riryounoit U
cTpeMsiIeicst K 0eCKOHEYHOCTH

Onucanue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu évinonnenus 3uanus: OLeHKa "y10BIETBOPUTEILHO" BBICTABIIAETCS
€CIIU 3a/laHU€e NTPEUMYILLIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUIINM MMPECUMYIICCTBEHHO HE BBIIIOJITHEHO

KM-2. Kitaccuyeckasi Teopusi paccesiHus

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTus: Kommoksuym

Bec koHTpOobHOr0 Meponpustusi B BPC: 20

IIpouenypa mnpoBegeHHMs KOHTPOJBHOIO MEpPONPHUATHA: YCTHBIM ONpPOC  CTYIEHTOB.
OmnpammBanue BeJETCs MO CIHUCKY 0 TeX MOp, MOKa KX CTYIEHT HE MOJIyYUT XOTs Obl OMH
BOIIPOC.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
OTBeThTE Ha CJICAYOOIUEC BOIIPOCHI:

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PE3YyIbTAaThl O6y‘IeHI/IH Bonpocm/sanaHI/m AJI1 IIPOBEPKU
IO JUCHMITJIMHE

3HaTth:  cmocoObl  pacyeTra  CEUYECHHI 1.®opmyna bere-binoxa nns cpenHux noTepb
yOPYroro M  HEYOPYroro paccesHus SHEPruu Ha eUHUIIE JUIMHBI IIpodera
3JIEKTPOHOB M HIOHOB B TBEPBIX TEIaX 3apsKEHHOW YaCTHUIbI

2.BeBon nud G epeHIMaTBEHOTO CeUCHMS
YIPYroro paccesHus i KyJOHOBCKOTO
MOTEHILIMAJIA B3AUMOACHCTBUS

3.BeiBoa nuddepeHImanbHOro ceueHus
YIIPYTOr0 paccestHus Jisi 00paTHO
KBaIPaTUYHOT O NOTEHIIMAJIa B3aUMO/ICHCTBUSI.
4.BeiBog mudepeHIMaIbHOTO CeUeHUs
HEYIPYroro paccesHus s 00paTHO
KBaJPAaTUYHOIO ITOTEHIMAJIA B3aUMOJECHCTBHU.
5.BeiBoa hopmyiniel ToMCOHa, BBIBOJT CEUEHHUS
MOHU3AIMH.

Onucanue MIKAJIbI OLlEeHUBAHUS

Oyenxka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIH 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodicnuii nopoe svinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABIICHUE JJIS pEIIeHUs 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: OTeHKa "yI0BIeTBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku gvinonnenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJTU TIPEUMYIIECTBEHHO HE BBIMTOJTHEHO




KM-3. KBanToBomexannueckne 3¢ GeKTbl B TEOPUH paccesiHUs

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa npoBeaeHHsi KOHTPOJIBHOIO MeponpusaThsa: KaxIplii CTyqeHT MosydaeT 3afady U
WH/IMBUyalIbHBIC 3HAYCHUS TapaMeTpoB. HeoOX01uMo peoCTaBUTh OTBET C ONMMMCAHUEM XOa ero
IIOJIy4EHHUSI.

Kpartkoe cogep:xkanue 3a1aHuA:
Haiiti aMrmuTy bl paccestHust uist moTeHuanos, rae a=0,8853*a0* (Z1M2/3)+Z27(2/3)) (-
1/2) - mapametp skpanupoBanus Jlunaxapaa (a0 =0,0529 um — nepBsiii 60pOBCKUil paguyc).
Benuuunbl Z 17151 HaJETAOMEro aToMa M aToMa MHUIIIEHH [T KaXKI0TO CTYICHTA ONPEIeisieT
Iperno/iaBaTeb.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arraHupoBaHHBIE pe3yibTaThl 00y4deHus | Bompocel/3amanus asist IpOBEPKU
110 JUCUUIUINHE

3HATh: CIIOCOOBI pacyeTa CEYCHHUH YIPYroro 1.®ynkuus Mobep:
U HEYNPYroro pacCessHUusl SJIEKTPOHOB U ®(R/a)=0,35exp(-0,3R/a)+0,55exp(-
HWOHOB B TBEPJIBIX TeJIax 0,5R/a)+0,10exp(-6R/a)

2.®yunkuus Jlenna - Mencena:
®(R/a)=0,7466exp(-1,038R/a)+0,2433exp(-
0,3876R/a)+0,01018exp(-0,206R/a)
3.®ynkuus Buncona — Xarrmapka - bup3aka
(Kr-C):
®(R/a)=0,191exp(-0,279R/a)+0,474exp(-
0,637R/a)+0,355exp(-1,919R/a)

4.®yuxuus Lurnepa, bup3aka u JIurtmapka
(ZBL) «yHuBepcanbHas»:
®(R/a)=0,1818exp(-3,2R/a)+0,5099exp(-
0,9423R/a)+0,2802exp(-
0,4029R/a)+0,02817exp(-0,2016R/a)

Onucanue MIKAJbI OLlEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTIUYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBJICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenuss 3uanus: OTeHKa "yI0BIETBOPUTEILHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku eoinonnenus 3uanus: OleHKa "HeyI0BIEeTBOPUTEILHO" BICTABIISETCS
€CJIN 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO
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KM-4. Bapuanuonnblii metoa Purna

®opmbl peanusanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec konTpobHOr0 Meponpustusi B BPC: 30

IIpouenypa mpoBegeHHsi KOHTPOJIBLHOro0 Meponpusitusi: Kaxaplii CTyAE€HT IOJy4yaeT 3anady.
Heo0OxonnMo npeaocTaBuTh OTBET C ONMCAHUEM X0/1a €r0 TOJyYEHHUS.

Kpartkoe cogep:xxanue 3aganus:
Pemre 3anauy:

KoHTposibHbIe BONPOCHI/3aJaHUA:

3armiaHupOBaHHBIC Pe3yabTaThl 00YUEHUS IO TUCIUIUIMHE | Bompockl/3a1anus 1) IPOBEPKU

YMeTh: BBIMIOJIHATH PACUYEThl JUTMHBI IPOOETOB ANEKTPOHOB 1.HaiiTu sHepru0 0CHOBHOTO

U HOHOB B TBEPABIX TeENaX, BBINOJHATh PACUYETHI COCTOSIHMS OCLIJIATOPA

TPAHCIIOPTHBIX MPOOETOB 3JIEKTPOHOB U MOHOB B TBEPJBIX 2.Haiitu sHEprUIo NepBOro

Tenax BO30Y>KJICHHOT'O COCTOSIHUS
OCLUIISITOpA

3.Haiitu BoTHOBYIO (yHKIIHIO
IIEpPBOr0 BO30YX/IEHHOIO
COCTOSIHMS OCLIJIIIATOPA

4 HaiiTi HEpPT1I0 OCHOBHOTO
COCTOSIHMSI aTOMa BOJOpOAA
5.HaiiTi BomHOBYIO (DYHKIIHIO
OCHOBHOI'0O COCTOSIHUSI BOJOPOAA

Onucanne MKAJbI OIlEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CIIM 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku gvinonnenus 3uanusa: OleHKa "HeyJ0BIEeTBOPUTEILHO" BHICTABISETCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HITU TIPEUMYIIECTBEHHO HE BBIMIOJTHEHO

6 cemecTp

KM-5. MoJsiekyasipHasi (pM3MKa 1 KHHETHYeCKasi TeopHs ra3os
®opmbl peaausanum: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Komanoksuym
Bec konTposbHoro meponpusitusi B BPC: 20
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IIpoueaypa npoBegeHus: KOHTPOJBLHOI0 MEPONPHATHUSA: YCTHBIA ONPOC CTYACHTOB IO TEMaM
npoiJeHHOro pasnena. Kaxaplil cTyleHT JOJIKeH OTBETUTh XOTS Obl Ha OJMH BOIPOC, MOXHO B

dopmare KOJUIEKTUBHOTO 00CYKICHHUS.

Kpartkoe cogep:xkanue 3aiaHusA:
OTBeThTE Ha BOIIPOCHI

KoHTposibHbIe BONPOCHI/3a1aHUA:

3amnaHupoBaHHbIE Pe3yJIbTaThl OOYYEHHS IO
JTUCHUTIIINHE

Bonpocsi/3aganus 1j1st IpOBEpKU

3HaTh:  CcHOcoObl  pacuera  MPOIECCOB
IepeHoca B  YCJIOBHSX  CYLIECTBEHHOMU
HEPaBHOBECHOCTH

1.YTo Takoe sHepreTuYeCcKuii ciexkTp?

2.Yt0 Takoe rapMOHUYECKUI OCHUILIATOP?
3.Uto Takoe TyHHENbHBIN dPdexT?

4 3anumure ypaBHenue lllpenunrepa u naiire
OIlpeJIeJIeHUE BOITHOBON (yHKLIUU

5.Kak pemaercs ypaBuenue lllpenunrepa B
1D-cnydae A npsiMOYTOJIbHOU
NOTCHITUAIBHOU SIMBI?

Onucanne MKAJbI OIIEHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILIO0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinoinerus 3Hanus. OeHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoaneHus 3nanus: OneHka "yIoBIeTBOPUTEIBLHO" BBICTABISCTCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBHIOJIHEHO

KM-6. Pacuer MPpOHECCOB TCIVIOMACCOIIEPECHOCA B Pa3pPEKCHHBIX radax

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpPOILHOTrO MeponpusiTus: KonoksBuym

Bec konTposbHoro meponpusitusi B BPC: 40

IIpouenypa nmpoBeaeHHs] KOHTPOJbHOI0 MePONPHUATHS: YCTHBI ONpPOC CTYJIEHTOB IO TE€MaM
MPOMIEHHOTO pa3zena. Kakaplii CTyIeHT JOKEH OTBETHTHh XOTs Obl HAa OJWH BOMPOC, MOXKHO B

(I)OpMaTC KOJIJICKTHUBHOT'O O6cy)KI[CHI/IH.

Kpatkoe conep:kanue 3aiaHusi:
OTBeThTE HA CIICIYIONIHE BOMPOCHI

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YIbTAThI O6y‘-IeHI/I$I IO JUCHUIIIINHE BOHpOCLI/ 3adaHus IJId IPOBCPKU

YMeTh: BBITOIHATh PAacyeThl TEIJIOMACCOIEPEHOCA B Tra3ax 1.Yrto Takoe criuH?
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3anymaHupOBaHHbIE pe3yabTaThl 00ydeHus o quciuiuinae | Bompocsl/3ananus A npoBepKu

npu 0001 CTEIEHU TEPMOIMHAMHYECKOMN 2.CTaTHCTHKA TOXKIECTBEHHBIX
HEPABHOBECHOCTH YaCTHII
3 Knaccuueckue U KBaHTOBEIE
pacnpeeeHus

4 1lenslii CIIMH U CTAaTUCTHKA
boze-DOiHimTeiHa

5.4Yto Takoe koHaeHcaus bose-
OiHITEHA

6.ITonyuensiit ciuH 1
craructuka ®epmu-Jlupaka

Onucanue MKAJbI OICHUBaAHUSA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpoIIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu eblnonenus 3Hanus: OLUeHKa "yA0BIETBOPUTEIbHO" BBICTABIISAETCA
€CJIM 3aJJaHuE NPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinoneHus 3uanus: OIeHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CJIM 3aJJaHUE BBITTOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOIHEHO

KM-7. Pacyer MOMEHTOB HEpaBHOBECHBIX QYHKIUH pacnpene/eHust

®opmbl peamzanun: IIposepka 3aganus

Tun koHTpoILHOrO MeponpusTHs: Pemenue 3agau

Bec koHTpOIbHOrO Meponpusitusi B BPC: 20

IIponenypa npoBeneHusi KOHTPOJIbHOr0 MeponpusaTHA: Kax/ablil CTyJeHT NOoay4yaeT 3aJaHue 1o
teme "Pacuer mMomeHTOB ¢yHKUMH pacnpeneneHus”. Ha 3aHATHHM npoBOAMTCS OOCYKIEHHE
MOJIyYEHHBIX PE3yIbTATOB.

Kpartkoe cogep:xxanue 3aganus:
Pemmmts 3amauy

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3amnaHUpoOBaHHbBIE  pe3ynbTaThl  oOydeHus 1o | Bompocbl/3amanus ams NpoBEpKU
JUCLUIUINHE

YMeTh: BBINONHATH pacyeThl TEMIOPUINYECKUX 1.O1eHuTh AUCHIEPCHIO CITy4alHOMN
CBOMCTB KOHJIEHCUPOBAHHBIX TEJl MOTPEIIHOCTH

2.0npenenutb MOMEHT 3aIaHHOMN
(GyHKIMU pacupeaeneHus

Onucanue MKaJbl OLICHUBAHUA:
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OueHKa: «3a4YTCHO»

Onucanue XapakmepucmuKu 6blNOJHEeHUsl 3HAHUA.

OL;GHKCZ.' «HEC 3a4YTCHO»
Onucanue XapakmepucmuKku 6blnNOJHEeHUsl 3SHAHUA.

KM-8. ®u3uka KOHJAeHCUPOBAHHBIX TeJl

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTusi: Kommoksuym

Bec koHTpoBbHOr0 Meponpustusi B BPC: 20

IIpouenypa npoBeaeHHss KOHTPOJIBHOIO MEPONPHUATHS: YCTHBIA ONPOC CTYAECHTOB IIO TEMaMm
npoiineHHoro paszaena. Kaxaplii cTyIeHT JOJDKEH OTBETHTHh XOTS Obl Ha OJUH BOMIPOC, MOXKHO B

dbopmare KOJIJIEKTUBHOTO OOCYK/ICHUS.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
OTBeThTE HA CJICAYIOIIUC BOIIPOCHI

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHbIe PE3yIbTAaThI
06y‘~IeHI/I$I IO JUCHUIIJIINHE

Bompocei/3aganust 17151 mpOBEpKH

3HaTh. OCHOBHBIE MCTOABI OIIMCaHUsA
KOHACHCHUPOBAHHBIX CUCTEM

1.YTo onuckIBaeT nmapameTp B3auMOJAEHCTBUA?
2.Yro xapakrepusyer napamerp ae bpoins?

3.Yro takoe Temneparypa Jlebas?

4.B yeM cocTouT (PU3UIECKHI CMBICI TTapaMeTpa Jie
Bbypa?

5.Yrto Takoe KBa3u4acTUIbl?

6.YTo Takoe FHEPreTUUECKUi CIIEeKTp
KOHJICHCUPOBAHHOT'O TeJia?

7.Kak mpoucxoauT onrcanue KojaeOaHui
KPUCTAJTIMYECKON PELIETKH — OJIMH aTOM B sueiike?
8.CriexTp KosieOaHui 1 aKyCTUYECKHE MOJIbI
9.0nwucanue KojaeOaHM KPUCTAUTUISCKON PEIETKH —
JIBa aTOMa B sTYEHUKeE

10.Criektp KonebaHMii: aKyCTUYECKHE U ONTHYECKHE
MOJIbI

11.Yro Takoe hoHOHBI?

12.Kax ctpouTtcs Bkiaj (OHOHOB B
TEPMOJMHAMHYECKHUE CBOICTBA TUAJIEKTPUKOB?
13.Yro Takoe 3akoH JleGast 1 KakoBa TEIIOEMKOCTh
JURJIEKTPUKOB IIPU BBICOKUX TemImepaTypax?
14.Yto Takoe OHOHHAS TEIJIONPOBOIHOCTH?
15.910 Takoe BBIPOKIACHHBIN 2JIEKTPOHHBIN raz?
16.B ueM 0COOEHHOCTH 3JIEKTPOHOB B
KpUCTAJUIMYECKON permeTke?

17.B uem coctout Teopema biioxa 11 31€KTpOHOB B
Kpucrajie?

18.Yrto Takoe sHEpreTuYecKre 30HbI?

19.910 Takoe 30HHasA KapTUHA TBEPJBIX TEI U
KJaccu(uKalus Tei 1o 30HHOU KapTuHe?

20.latp knaccupuKalrio KOHACHCUPOBAHHBIX TEJ
21.Kak onpenensiercs IJI0THOCTb 3JEKTPOHHBIX
COCTOSTHUI?
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3annaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3ananus A1 IpOBEPKU
00y4YeHUs 10 TUCITUTINHE

22.Kak cTpouTCsl TEPMOJMHAMUKA SJIEKTPOHOB, B
YaCTHOCTH BBIYUCISETCS TEIJIOEMKOCTh 3JIEKTPOHHOTO
raza’?

23.Kaxk BbIYHMCIISIETCS TETIOMPOBOIHOCTh JIEKTPOHOB B
Meraie?

24.Yewm ornpeaensercs 3JIeKTPONPOBOIHOCTh METaIIA U
Kak roJjydaercst 3akoH Oma?

Onucanue MKAJbI OICHUBAHUSA:

Oyenka: 5 («OTIUIHOY)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («X0OpOIIO»)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopouo" BEICTaBISAETCS €ClIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue PEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku evinonenus 3uanus: O1eHKa "HeyI0BIETBOPUTEIHHO" BBICTABIISIETCS
€CIIM 3a/IaHUE BBITIOJTHEHO HEBEPHO HMJIU NMPEUMYILECTBEHHO HE BBIITOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. 3KcnepumeHTaNbHble OCHOBbI KBAaHTOBOW MexXaHWKKU. OCHOBHbIE MNOCTYNATbl KBAHTOBOM MEXaHUKMU.
2. Onpegenenune ncv GyHKUMIA U SHEPTUIN FAPMOHUYECKOFO OCLMANATOPA HA OCHOBE BapMaLMOHHOIO
meTtoaa Putua.

IIpouenypa npoBeaenust

CryneHTbl 1O OuYepequ BBITATMBAIOT OWJIETHI, PACIOJIOKEHHBIE Ha CTOJIE TEKCTOM BHU3.
3anuchIBacTCsl HOMEp OusIeTa U BpeMs Hayaja IOJroTOBKU oTBeTa. Yepes onpezeneHHoe BpeMs (110
YMOJIYaHMIO Yac) CTYJIEHTHl C PACHMCAHHBIMU OTBETAMU MOJXOJAT K MPENo1aBaTell0 1 HAUMHAIOT
pacckasbIiBaTh OUJIET CBOUMU CIIOBaMU

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenmusi/Muaukarop: MJI-lonk-1 Bnageer coBpeMeHHBIMH SKCIIEPUMEHTAIBHBIMH
METO/IaMH OIPECIICHHS] OCHOBHBIX TEIIO(QU3NYECKUX BEIIMUUH

Bonpocel, 3a1annsa
1.Oneparopbl KHHETUYECKOUN M MOTEHIIUAILHON YHEPTUH.
2.Knaccudeckas Teopust paccesiHus. Buabl ceueHuit.
3.KBanTtoBas Teopus paccesHus, AMIUIUTY/Ia PaCCEIHUS

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUNA
1.Kax Ha3piBaeTcs K03 (HULMEHT, CBA3bIBAIOIINI BETUUMHY SHEPTUH KBaHTA
AJIEKTPOMAarHUTHOTO U3JIyYEHUs C €r0 YaCTOTOM?
OTBeThI:
gyucio Hyccenbra
noctosiHHas I1nanka
nocrossHHas bonpimana
Bepnsiit otBeT: nocrossHHas [ltanka

2. Komnerenunsi/Muaukarop: UJI-2onk-1 3HaeT 1 yMeeT UCIOIb30BATh allapaT MEXaHUKU
CIUIOIHBIX CPEJ JUIsl aHAIN3a OCHOBHBIX TEMJIO(PHU3NUYECKUX IIPOLECCOB B YHEPTETUUECKOM
000opy10BaHUM

Bonpocsl, 3aganus
1.IImoTHOCTH BEPOATHOCTH pacHpeeleHUsl YaCTHUI] B IPOCTpaHCTBE. BekTop moToka
IJIOTHOCTH BEPOSATHOCTH.
2.0nucanue nmponecca MOHU3aluu B T€OpUU ToMCOHa.
3.0mneparopbl KOOPAUHAT, UMITYJICOB, MOMEHTOB UMITYJIbCA.

MartepuaJbl 1Jisi TPOBEPKU OCTATOYHBIX 3HAHUM
1.YT0 onuckIBaeT CEKTpaibHBIM T€PM YaCTHUIIbI?
OTBeTHL:
HSHEPreTUYECKOE COCTOSHUE JIEKTPOHHOM MOCUCTEMBI
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BpEMs )KU3HU YaCTHULIbI
BpeMs pacCesiHUA JIEKTPOHA Ha YaCTULE
BepHblil 0OTBET: 3JHEPreTUYECKOE COCTOSIHUE AJIEKTPOHHOM MOICUCTEMBI

3. Komnerenuusi/Unaukarop: U/I-4nk-2 ['0TOB aHanmM3upOBaTh MIPOLIECCH B3aMMOICHCTBHS
YaCTHUIl HAa TIOBEPXHOCTH MAaTEPHAJIOB M B KOHJICHCUPOBaHHOM (haze

Bomnpocel, 3axanus
1.Onpenenenue ncu GyHKIMIA U SHEPTUil aTOMa BOJIOPO/Ia HA OCHOBE BapUALIMOHHOTO METOa

Putna.

2.0mnepatopsl (U3HUECKUX BEIUYNH (HAOIOIaeMBbIX ); CpEIHUE 3HAUCHUS U JTUCIICPCHH
HaOJIFOJaeMBIX.

3.Cpennue noTepu SHEPruy Ha eMHULE JUTHHBL, (opmyra bere-bnoxa.

MartepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI

1.Yewm onuchIBaeTCSI KBAHTOBOE COCTOSIHUE CUCTEMBI?
OTtBeTsI:

ncu-QyHKIHen

nu-QyHKIHEH

ramMMa-QpyHKIuen
BepHnbiii oTBeT: ncu-¢pyHKIuen

2.9¢dexr LlTapka nmeer MecTo:
OTtBeTsI:

TOJIBKO B TTIOCTOSTHHOM 3JICKTPUYECKOM T10JIe

TOJIBKO B IEPEMEHHOM 3JIEKTPUUYECKOM I10J1€

U B IIOCTOSIHHOM, U B IEPEMEHHOM JICKTPUYECKUX TOJISAX
BepHblil OTBET: ¥ B TOCTOSIHHOM, U B IEPEMEHHOM 3JIEKTPUYECKUX MOJISAX

4. Komnerenuusa/Unaukarop: M/I-1pnk-1 OOOCHOBBIBaET METOJIUKY UCCIIEJOBAHUS KOHKPETHBIX
MPOILIECCOB TUAPOJMHAMUKHU U TEIUIOOOMEHA

Bonpocsl, 3aganus
1.Onpenenenue ncu GyHKIMA U SHEPTUil TApMOHUYECKOTO OCIIMIUISITOPA HA OCHOBE

BapHaLlMOHHOTO MeToa Purtna.
2.KBaHTOBBIE COCTOSIHUSI U BOJTHOBbIE (DYHKIIMH; OCHOBHBIE CBOMCTBA BOJTHOBBIX (DYHKITHHA.
3.IIpunnun npruauHHOCTH U ypaBHeHue Llpennnrepa.

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Yro onuckiBaer ypaBuenue llpenunrepa?
OtBeTsI:
U3MEHEHUE KBAaHTOBOI'O COCTOSIHUS B IIPOCTPAHCTBE U BPEMEHHU
coOCTBEHHBIE (DYHKIIMU M COOCTBEHHbBIE 3HAUYSHHS OTIEPATOPOB UMITYJIbCA

IIOBCIACHHUEC KOTOB
BCpHLIﬁ OTBCT: UBMCHCHHUC B IIPOCTPAHCTBC U BPCMCHU KBAHTOBOI'O COCTOSAHUSA

5. Komnerenuust/Muaukarop: NJ1-2prk-1 OG0OCHOBBIBAET METOIUKY MCCIIETOBAHHS
TETIO(PHU3NUECKUX CBOMCTB BEILECTB

Bonpocsl, 3aganus
1.OxcneprMeHTanbHbIE OCHOBBI KBAHTOBOM MeXaHUKU. OCHOBHBIE IIOCTYJIAThl KBAHTOBOM

MEXaHUKH.
2.0mneparop ['ammnbroHa (ramunbToHHaH). COOTHOIIEHUS HeolpeneaeHHOCTel. duznueckuit

CMBICII U HpOCTefIIHHe OIICHKH Ha UX OCHOBC.
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3.Cpennuii Heynpyruit mpoder, TOPMO3HOU MYTh.

MarepuaJbl 1Jisi IPOBEPKH OCTATOYHBIX 3HAHUI
1.Yem Heynpyroe paccestHue OTIIMYAETCS OT YIpyroro?
OTtBeTsI:
A0 pa3pylIaeTcs
YaCTHIIBI CXJIOTBIBAIOTCS
AJIpO COXpAaHSIET LIEJI0CTHOCTh

BepHblil OTBET: SAp0 paspylaercs
2.MoHu3anus aToMOB IPOUCXOJIUT 3a CYET:
OTBeTHI:
n00aBICHUS WU yJaJIeHUs JIEKTPOHA
no0aBIIeHUS WITH YIAJICHUS IPOTOHA
pacuIeIUIeHHs sApa aToma
BepHriit oTBeT: 100aBICHUS WU yIAICHUS JIEKTPOHA

6. Komnerennusi/Mngukarop: NJI-3pnk-1 CriocobeH k opraHu3anuu 1adopaTopHOro
SKCIICPUMCHTA U 06pa60TKe IMMOJTYYCHHBIX SKCIICPUMCHTAJIbHBIX JAHHBIX

Bonpocel, 3a1anns
1.ITomHOE M TPAHCIIOPTHOE CEUCHUS PACCESIHUS, TIOJHBIN M TPAHCIIOPTHBIN MTPOOETH,
buznyecKuit CMBICI.
2.CoOcTBeHHBIC (DYHKITUU ¥ COOCTBEHHBIC 3HAYCHHUS OTICPATOPOB HMITYJIbCA, MOMEHTA

UMITYJIbCA.
3. duddepeHnuansHoe ynpyroe ceueHue paccesius, ceucnne Pesepdopaa, kimaccnaeckuit

BBIBOJI.

MarepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM

1.B uemM 0cHOBHOE OT/INYKME KBAHTOBOM TEOPUH PACCESIHUS OT KIACCUUECKOM?
OTBeThI:

HET MOHATHUSA 2(PPEKTUBHOTO CEUEHUS pacCCEesHUS

B KJIACCHYECKOW TEOPHH PACCMATPUBAETCS PACCEIHUE MAKPOCKOITMYECKUX YaCTHUIL

HET NOHATHUS TPACKTOPUI
BepHBbIi1 OTBET: HET OHATHUS TPACKTOPUN

2.Hauboinee 0:113K0 MOJIeJIb TAPMOHUYECKOT0 OCIMIUIATOPA MOXKHO MPEJICTABUTH B BUJIE:
OTBeThI:

BUCSILIETO HA YNIPYroi Mpy>KUHE Irpy3uKa, KOJIeOIIOIErocst BBEpX-BHU3

BpaLIAIOLIEroCs Ha KECTKO 3aKPEIUICHHON HUTHU I'py3HKa

YIIPYroro U30TpOIUYECKOro mapa
BepHblii 0TBET: BUCSILEr0 HA YIPYrol MpyXUHE rpy3HKa, KOJEOIIOUIErocs: BBEpX-BHU3

7. Komnerennusi/Unaukarop: N-4prk.1 Brnageer MeTonaMu MaTeMaTHueCKOTO MOJICITUPOBAHHS
TeII0(U3UUECKUX MPOLIECCOB

Bomnpocel, 3axanus
1.29pMuUTOBBI OMEpaTOPhl, UX COOCTBEHHbIE PYHKIIUU U COOCTBEHHBIE 3HaUeHUsI. BoipoxaeHue.

Paznoxxenne mo coOCTBEHHBIM (DYHKIMSM SpMUTOBA orieparopa. KommyTaronHsie

COOTHOIIICHMUA.
2.HCy1'IperC CCUCHUC pACCCAHUA, JIOKAJIIbHBIC U HCJIOKAJIBHBIC TTIOTCPU SHEPTHUU MCXAHU3MbI

OIUCAaHUS SIBJICHUU.
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MarepuaJsl 1JI1 NIPOBEPKU 0CTATOYHBIX 3HAHUI
1.Onepatop A siBigeTCst DpMUTOBBIM, €CIIU YIOBJIETBOPSET BHIPAKEHUIO:
OTBeTHI:
(Ax,y) = (x, Ay)
(AX,y) <> (x, Ay)
(Ax, y) = (Ax, Ay)
Bepuriit otBeT: (AX, y) = (X, Ay)

II. Onucanue wkanvt oueHuBanus

Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 10
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTta BIONIHEHA B paMKaX "TPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpoILO0Y»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BeImogHeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUYUTEIbHBIC
HE/IOCTATKU

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BeIONIHEHA B paMKax "moporooro"”
ypoBHsi. OCHOBHAs 4acTh 3aJJaHUs BBHITIOJIHEHA BEPHO. HA BOTPOCHI YTIIIYOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku 6binoneHus 3uanus: PaboTa He BBITIOIHEHA WU BHIIIOJHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

HTorosast onegHKa Mo Kypcy BBICTaBJISIETCS HAa OCHOBE OLIEHKH 32 IMPOMEKYTOUHYIO aTTECTALUIO.
Bo3moxkeHn ciyuait, Korja B CHJIy 3HAYUTEIBHO OTJIMYAIOMICHCS TEKYIIEH OIEHKH MOXET OBITh
MPUMEHEH MOBBIIIAOIINHA UM MOHMKAOINUNA KOAPPUITUEHT.

6 cemecTp
dDopMa NPOMEKYTOUYHOM aTTecTaluu: DK3aMEH

IIpumep Ounera

1. OcHOBHbIe NPUHLMMNbI KBAHTOBOW MEXaHWKW; COOTHOLLEHWE HeoNpeaeNeHHOCTEN, BOIHOBAsA GyHKLMA,
onuncaHue CoCTOAHUM
2. JNEeKTPOHbl B KPUCTANIMYECKON peLlleTKe. IHepPreTUUeCcKmii CNEKTP 3/IEKTPOHOB B KpUCTasse.

3al'lp8LLI,EHHbIe 30HbI 3Hepr|/||7|. 30HHaA KapTUHa KOHAEHCMPOBAHHOTIO TE€/1a: MEeTa/l/ibl, ANINNTEKTPUKN U
noaynposogHUKM

IIpoueaypa npoBenenust

CryneHTBl TO Ouepequ BBITATUBAIOT OWJIETHI, PACMOJOKEHHBIE Ha CTOJIE TEKCTOM BHU3.
3anuceIBaeTCsl HOMEp OusIeTa v BpeMs Hauaja MOoAroTOBKU oTBeTa. Uepes ornpeneneHHOe Bpems (110
YMOJIYaHMIO Yac) CTYJIEHTHl C PACHUCAHHBIMUA OTBETAMU MOJXOJAAT K MPENoAaBaTeN0 U HAYMHAIOT
paccka3bIBaTh OUJIET CBOMMU CIIOBaMU
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

II. Onucanue wkKanvl oueHUBAHUA

Oyenka: 5 («OTIUIHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 6blnoaineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4 («xX0OpoII0»)
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax ""0a3oBoro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yacTu marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: Pabota BeINOIHEHA B paMKax "moporosoro”
ypoBHsi. OCHOBHAsl 4acTh 3a/IaHUs BHIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapakmepucmuku 6blnonneHus 3uanus: PadoTa He BHIIIOJIHEHA WM BBIIIOJHEHA
PEUMYIIECTBEHHO HETPaBHILHO

1I1. IIpasuna évicmaenenun umo2o60i OUeHKU no Kypcy
HTorosast oueHKa IO KypCy BBICTaBJISETCS Ha OCHOBE OLIEHKH 33 IIPOMEXYTOUHYHO aTTECTaLUIO.

Bo3moxkeH ciydaid, Korja B CHJIy 3HAQUUTEIBHO OTJIMYAIOUICHCS TEKYIIeW OLIEHKH MOXKET OBITh
MPUMEHEH MOBBIIIAOIIMA UM MIOHMKAOIINN KOPPUITUCHT.
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