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1. HEJIX 1 3AJAYHN OCBOEHUSA JUCIIUITJIMHBbI

[lenp AMCUMIUIMHBI — W3JI0)KEHHUE OCHOB HEPENATUBUCTCKOW KBAHTOBOM TEOPUU pACCESTHUA U
HOATOTOBKH CTY/AEHTAa K IOHMMAHUIO IIUPOKOTrOo Kpyra (pu3ndeckux sSBICHUH aTOMHON WM SIepHOI
buzuky.

3amaun AUCHUIUIMHBI — OMKMCAaHUE IMPOLIECCOB PACCESIHUS B aTOMHOM M sACpHOW (U3MKE M OLIEHKA
CEUYCHNUH M CKOpPOCTEH KBAHTOBBIX IPOLIECCOB, B TOM YHCJIE PE30HAHCHBIX, HA OCHOBE ammapara
HEPEJIATUBUCTCKON KBAHTOBOUW TEOPUH PACCESIHMUS.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI (1a/1ee
— OII) BAKAJIABPUATA

JucuuiuvHa peanu3yercss B paMKax 4acTd, (OpMHUpYeMOH YydacTHUKaMU 00pa30BaTENIbHBIX
OTHOILIEHHIA U OTHOCUTCS K MPO(HECCHOHATTLHOMY MOYJIIO (IUCIUILINHA 1O BEIOOPY).

Jis OCBOEHMS JMCIUILTUHBI HEOOXOAWMBI KOMIETEHIUH, c(HOpMUpOBAaHHBIE B PaMKax H3YyUCHUS
CIEAYIOIINX AUCIHUIUINH:

— SnepHas pusuka.

— Oo6mas ¢pusuka.

— MareMaruyeckuii aHanus.

— Teoperuueckas u aHaTUTUYECKAs] MEXaHUKA.

JIMCUUIUIMHBL W/WMIM TPAaKTUKH, JUISI KOTOPBIX OCBOEHHE IAHHOM AMCHUUIUIMHBI HEOOXOJMMO Kak
IPEIIECTBYIOLIEE:
— IIpousBoacTBeHHAs MpaKTHKA: HAYYHO-UCCIIEI0BATEIbCKas paboTa.

I[I/ICI_II/IHJ'II/IHB. HN3Y4acTCd Ha 4 KypcCc B 7 CEMCCTDPC.

3. IEPEYUEHb IINTAHUPYEMBIX PE3YJBTATOB OBYYEHUSA 1O AWCHUIIIMHE,
COOTHECEHHBIX C IINTAHUPYEMbBIMH PE3YJIIbTATAMHA OCBOEHMUA
OBPA3OBATEJIbHOI ITPOT'PAMMBI

B pesyabrare ocBoenus OIl OGakamaBpuara oOy4aroIIMHCS JOJDKEH OBJIAJETh CIEIYIOIIUMHU
pe3ysbTataMu 00y4eHUs 0 JUCIUILINHE!

Kox HanmeHnoBanue KOMIETEHIINH
KOMIIeTeHIMH

KOI[ N HAMMECHOBAHME UHIMKATOpAa
JOCTHIKCHUSA KOMIICTCHIITUN

[1K-4 CriocobeH K pacdery u 3-I1K-4 3HaTh: TUIIOBBIE METOJIUKU

MPOEKTUPOBAHUIO 3JIEMEHTOB CUCTEM B
COOTBETCTBUU C TEXHUYECKUM
3a/laHueM, TpeOOBAHUIMHU
6e3onmacHocTy U npuHImnamu CDIO

TJITAHUPOBAHUS U TTPOCKTUPOBAHUS
CHCTEM.

V-1IK-4 YMeTh: HCIIOIL30BATh
CTaHJapTHbBIE CPEJICTBA
ABTOMATHU3AIMHU TIPOSKTUPOBAHUS.
B-I1K-4 Bnaners: MeTomaMu
pacuera 1 NpOEKTUPOBAHUS JAeTaleH
1 y3JI0B IpUOOPOB M YCTAaHOBOK B
COOTBETCTBUH C TEXHHYECKHUM
3a/laHueM, TpeOOBaHUSIMU
6e3onacHoctu U npuHuunamu CDIO.




4. BOCHUTATEJBHBIN MOTEHIUAJ JACIUILIUHBI

Hanpasaenusi/nenn

BOCIIMTAHMS
HHuTesuiekTyabHoe
BOCIIMTAHHE

IIpogeccnonanbHoe
BOCIIMTAaHHE

3anayu BocnuTaHUuA (KO)

®opMHUpOBaHUE KYIbTYPbI
ymcTBeHHOro Tpyaa (B11)

®opMHpOBaHUE YyBCTBA
JIMYHON OTBETCTBEHHOCTHU
3a Hay4HO-
TEXHOJIOTMYECKOE Pa3BUTHE
Poccun, 3a pe3ynbraTsl
UCCIIEIOBAaHUM U UX
nocneacteus (B17)

BocnurartebHbIH NOTEHIINAJ
AUCHUILIUH

Mcnonp30BaHne BOCIUTATEIBHOTO
MOTEHLIMaa JUCIUILUIMH TYMaHUTapHOTO,
€CTECTBEHHOHAYYHOTO,
obmenpodecCuoOHAIBHOTO U
poeCCUOHATBHOTO MOAYIIS JJIst
(dbopMUpOBaHUS KYJIbTYPbl YMCTBEHHOTO
Tpy/a HOCPEICTBOM BOBIICUCHUS
CTYJICHTOB B yueOHbIE
UCCIIEIOBATEIbCKUE 3aJaHHs, KYpCOBBIE
paboTHI U JIp.
1. Ucnonp30BaHn€e BOCIIUTATEIBHOIO
MOTEHLIMaNa JUCIUILINH
po(hecCuOHATBHOTO MOAYJIS JUIs
(dbopMUpOBaHUS YyBCTBA TUYHOMN
OTBETCTBEHHOCTH 32 HAY4HO-
TeXHHUYECKue AocTmxenus Poccun,
00CYXICHUS COLIMAIBHON U
MPAKTUYECKON 3HAYMMOCTH Pe3yJIbTaTOB
HAyYHBIX UCCIICAOBAHUN U
TEXHOJIOTHYECKHUX Pa3pabOTOK.
2. Ucnonp30BaHK€e BOCIUTATEIBHOIO
MOTEHIIaNa JUCIUILINH
po(hecCuOHATBHOTO MOAYJIS JUIst
(dbopMUPOBaHUS COITMAIBHOM
OTBETCTBEHHOCTH 3a PE3yJbTaThl
UCCJIETOBAHUM U UX TOCIEICTBUS,
KPUTHUYECKUM aHaIu3 MyOJIMKaluii B
npodeccuoHaIbHON 00J1aCTH, BOBJICUEHHE
B peallbHbIe HAyYHO-MCCIIeI0BATEIbCKIE
MIPOEKTEHI.

IIpogeccnonanbHoe
BOCIIUTaHHUE

dopMupoBaHue
OTBETCTBEHHOCTH 32
npo¢eCcCuOHAIBHBINA BHIOOD,
npodeccuoHanpHOe
pa3BHUTHE U
npodeccuoHanbHbIe
peurenus (B18)

Mcronp30BaHne BOCIUTATEIBHOTO
MOTEHIIMaNa TUCITUTLINH

PO ECCUOHAIIBHOTO MOJTYJIS TSt
(dbopMHpOBaHUs Y CTYACHTOB
OTBETCTBEHHOCTH 32 CBOE
npodeccnoHanbHOE pa3BUTHE
MIOCPEACTBOM BbIOOpA CTyI€HTaMHI
WHINBUIYAIBHBIX 00pa30BaTENbHBIX
TPaeKTOPHI, OpraHU3alUHA CHCTEMBI
OOIIeHUs MEXKAY BCEMU y4aCTHUKAMHU
00pa30BaTeNLHOTO MPOIecca, B TOM
qHCIIe ¢ UCTI0JIb30BAaHUEM HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTH.

IIpogeccnonanbHoe
BOCIIMTaHUuE

DopMHUpPOBAaHUE HAYYHOTO
MHPOBO33PEHUS, KYJIbTYpPbI
MIOMCKa HECTaHJAPTHBIX
HayYHO-TEXHUYECKHUX
pelIeHn, KpUTUUECKOTO
OTHOIIEHHUS K

1. Mcnonp30BaHnEe BOCIIUTATEIBHOTO
MOTEHIMaNa TACIHILINH,
poeCCUOHATIBHOTO MOAYJIS JJIS:

- opMuUpOBaHUS TOHUMAHUSI OCHOBHBIX
MIPUHITUIIOB U CITIOCOO0B HAYYHOTO
TO3HAHUS MUPA, PA3BUTHUS




HCCIIEA0BAHUAM
JbKkeHayyHoro Ttojka (B19)

HCCIIEIOBATENLCKUX Ka4eCTB CTYICHTOB
MOCPEACTBOM UX BOBJICUEHUS B
UCCJIEI0BATEIbCKUE KYPCOBBIE IIPOEKTHI.
2. Ucnonb30BaHre BOCIUTATEIHHOTO
MOTEHIIMAA TUCITUTLINH
poheccCuoHaNTbHOTO MOAYJIS JIIs
(bOopMUPOBAHUS KPUTUIECKOTO
MBIIUICHHSI, YMEHHS paCCMAaTPUBATh
pa3IMYHbIE UCCIEOBAHUS C IKCIIEPTHOM
MO3UIUH MIOCPEJICTBOM OOCYKICHHUS CO
CTYJIEHTaMH COBPEMEHHBIX
UCCIJIETOBaHHM, HCTOPUYECKUX
MPEOCHUTIOK MOSBICHHS T€X WU MHBIX
OTKPBITUNA U TEOPHUH.

IIpodeccnonanbHoe
BOCIIMTAHME

DopMUPOBaHKNE HABBIKOB
KOMMYHHUKAIUH,
KOMaHTHOW pabOThI 1
nunepctpa (B20)

1. Ucnonp30BaHKne BOCIUTATEIBHOTO
HOTEHIMaIa JUCIUIUIMH
po(heCCHOHATTLHOTO MOIYJIS JIIS
Pa3BUTHSI HABBIKOB KOMMYHHKAIIUH,
KOMaHHOW pabOThI M TNIEPCTBA,
TBOPYECKOT'0 MHKEHEPHOI'O MBIIIJICHUS,
CTpEMJIEHHMSI CIE€10BaTh B
npogeccuoHaIbHOM e TeIbHOCTH
HOpMaM MOBEJICHHS, 00ECTICYHMBAIOIIUM
HPaBCTBEHHBII XapakTep TPyL0BOH
JeSATEILHOCTH M HECITY>KEOHOTO
IIOBEJICHUS, OTBETCTBEHHOCTH 32
NPUHSATHIC PEIICHUS Yepe3 MOATOTOBKY
IPYIIIOBBIX KYPCOBBIX paboT u
NPaKTUYECKUX 3a/IaHUH, PEIICHNE KEHCOB,
IPOXO0KJCHHUE PAKTUK U MO OTOBKY
BKP.

2. Micnionb30BaHue BOCIUTATEIBHOTO
MOTEHIMaJIa TUCIIUTUTHH
npo¢eCcCHOHATBLHOTO MOAYIIS IS

- (hopMUpOBaHHSI TPOU3BOJICTBEHHOTO
KOJIJIEKTUBHM3Ma B XOJI€ COBMECTHOT'O
pemeHns Kak MOJICTbHBIX, TaK U
IPAaKTUYECKUX 3a/1a4, a TAKXKe ITyTeM
MOJIKPETICHHST PAllMOHATBHO-
TEXHOJIOTUYECKUX HABBIKOB
B3aUMOJICVCTBUS B IIPOCKTHOMI
JeSITeIbHOCTH SMOLIMOHAIBHBIM

3¢ PexTOM yCIenHoro B3auMoIeUCTBHS,
OLIYIIEHHEM pocTa o01ei

3¢ (HEeKTUBHOCTH MPU pacIpeieIeHUH
MPOEKTHBIX 33J]a4 B COOTBETCTBHUHU C
CHIIBHBIMU KOMITETEHTHOCTHBIMU U
HMOIMOHAIBHBIMUA CBOWCTBAMH YJICHOB
ITPOEKTHOM IPYTIIHI.

IIpogeccnonanbHoe
BOCIIMTaHUuE

dopMupoBaHue
CIIOCOOHOCTH U CTpEMJICHUS
CclIeZIoBaTh B Npodeccuu
HOpMaM OBeJIEHUS,

1. Mcnonp30BaHue BOCHUTATEIBHOTO
MOTEHIAJa JUCIIUTUIHH
npodeccnoHaTEHOTO MOIYJIS IS
pa3BHUTHS HABBIKOB KOMMYHUKAIIHH,




o0ecreunBarOIINM
HPABCTBEHHBIN XapakTep
TPYAOBOU JEATEIBHOCTH U
HeCIIykeOHOTO TIOBE/ICHUS
(B21)

KOMaHJIHOW pabOThI M TU/IEPCTBA,
TBOPYECKOTO WH)XKEHEPHOT'O MBIIICHHS,
CTpEMIICHHS CJIeI0BATh B
npodeccuoHaNbHON AEATEIBHOCTH
HOpMaM IOBeIeHHs, 00eCTIeYNBAIOIINM
HPaBCTBEHHBIH XapaKTep TPyJOBOH
JeSITeIbHOCTH U HECITY)KEOHOTO
IIOBE/ICHHSI, OTBETCTBEHHOCTH 32
MIPUHATHIC PEIICHUS Yepe3 MOATOTOBKY
TPYIIOBBIX KYPCOBBIX paboT
MPAKTUYECKHX 33/1aHUH, pelICHHE KEeHCOB,
IPOXOX/ICHHE TPAKTUK U MTOJTOTOBKY
BKP.

2. Vcnonp30BaHre BOCIUTATEIHHOTO
MOTEHIMaJa TUCIUIUTHH
npodeccHoHaTbHOTO MOIYJIS IS

- (hopMupOBaHHS TPOU3BOICTBEHHOTO
KOJUIEKTUBH3MA B X0JI€ COBMECTHOT'O
peleHns Kak MOJICIbHBIX, TaK U
NPaKTHYECKHX 3a/1a4, a TAKXKE ITyTeM
MOJIKPETICHUS PAllMOHATBHO-
TEXHOJIOTNYECKUX HABBIKOB
B3aUMOJICUCTBUS B IPOEKTHON
JIeATEIIbHOCTH AMOIIMOHAIBHBIM

3¢ (HeKTOM YCIEITHOTO B3aMMOJICHCTBYS,
OLIYIIEHHEM pocTa o0rIei

3G PEKTUBHOCTH MPH PACTIPEICIICHIH
NPOEKTHBIX 337a4 B COOTBETCTBUH C
CHJIBHBIMU KOMITETEHTHOCTHBIMU U
HMOIIMOHAJIBHBIMU CBOMCTBAMHU YJICHOB
ITPOEKTHOM IPYIIIHI.

IIpogeccnonanbnoe
BOCIIMTAHME

dopMupoBaHue
TBOPYECKOTO MHKEHEPHOTO
MBIIIJICHUS, HABBIKOB
OpraHu3aIu
KOJIJIEKTUBHOU IPOEKTHOMN
nesitenpHoCTH (B22)

1. Mcnionp30BaHnE BOCIIUTATENBHOIO
MOTEeHLIMaJa TUCIUIUINH
npo¢eCcCuOHATBHOI0 MOAYJIIS IS
Pa3BUTHS HABBIKOB KOMMYHUKAIUH,
KOMaH/JHOM paboThI U JTUIEPCTBA,
TBOPYECKOTO MHKEHEPHOT'O MBIIIIEHMUS,
CTPEMJICHHMSI CIEN0BATh B
npo¢eCCHOHATBHON JIEATETbHOCTH
HOpMaM MOBEJCHUs, 00eCTIEUHBAIOIIUM
HPABCTBEHHBIN XapakTep TPyA0BOH
JeSITeIbHOCTH U HECITYKEOHOTO
MOBE/ICHUS, OTBETCTBEHHOCTH 3a
IPUHATHIE PELICHUS YePE3 MOATOTOBKY
TPYIIIOBBIX KyPCOBBIX padoOT U
MPAKTUYECKUX 3a/IaHU, pEIIeHUE KEHCOB,
MIPOXO’KJCHHUE MPAKTUK U MOATOTOBKY
BKP.

2. Mcnonp30BaHUE BOCIUTATEIBHOTO
MOTEHIMaJa AUCIUILINH
npodeccrnoHaIbHOTO MOTYJIS IS

- (hopMupOBaHMSI TPOU3BOICTBEHHOTO
KOJJIEKTUBHU3MA B X0J/I€ COBMECTHOT'O




peLIeHHs KaK MOJIEIbHBIX, TaK U
IPAaKTUYECKUX 3a/1a4, a TAKXKE ITyTeM
MOJKPETJICHUS PALlMOHATBHO-
TEXHOJIOTUYECKUX HABBIKOB
B3aUMOJICUCTBUS B IPOECKTHOMN
JeSTEIbHOCTH SMOLMOHAIBHBIM

3¢ (HeKTOM YCIEITHOTO B3aUMOJICHCTBYS,
OLIYIIEHHEM pocTa o01ei

3G GEKTUBHOCTH MIPU paCHIpeeICHIH
IPOEKTHBIX 33J]ad B COOTBETCTBUHU C
CHJIBHBIMU KOMITIETEHTHOCTHBIMU U
HMOLMOHAIBHBIMUA CBOWCTBAMH YJICHOB
IIPOEKTHOM IPYIIIBIL.

IIpodeccnonanbHoe
BOCIIMTAHHE

dopMHUpOBaHUE KYJIbTYPHI
MH(POPMAITMOHHOMN
oe3omacHocTu (B23)

Hcnonbs30BaHne BOCIUTATEIBHOIO
NOTEHLIMaNa JUCLUILINH
poheccCuoHaNTBEHOTO MOAYJIS [
(dbopmupoBanus 6a30BBIX HABBIKOB
nH(pOPMaLMOHHON 6€30MaCHOCTH Yepe3
M3Yy4EHHE MOCIEACTBUIM XalaTHOTO
OTHOIIEHHUS K paboTe ¢
MH(pOPMAIMOHHBIMH CHCTEMaMH, 0a3amMu
JAHHBIX (BKJIIOYas IEPCOHAIbHbBIE
JIAaHHBIE), IPUEMax U METOJIaX
3JI0yMBILUIEHHUKOB, TOTEHUATIbHOM
YpOHE M0JIb30BATEISIM.

IIpodeccrnonannHoe
BOCIIUTAHUE

DopMHUPOBAHUE KYIbTYPHI
SIZICPHOM M paIMAIIMOHHOMN
oe3onacHoctu (B24)

1. Mcrionp30BaHKE BOCIIMTATEIILHOTO
noTeHIHana 610Kka mpodecCHoHANTbHBIX
JTUCIUILIAH A7 (OPMUPOBAHUS YyBCTBA
JIMYHOM OTBETCTBEHHOCTH 3a COOJIO/ICHHUE
SIEPHOM M paIualliOHHOM 0€30MMacHOCTH,
a TaKke COOJIOZICHUE TOCYIaPCTBECHHBIX U
KOMMEPUYECKUX TaliH.

4. Vcrionp30BaHUE BOCITUTATEIILHOTO
MOTEHIIMaa Coiep KaHust OJI0Ka
JUCITUIUTAH «DKOJIOTHs», «Jlo3uMerpust u
3aIUTa OT HOHU3UPYIOIMIUX U3ITYISHUI,
«S nepHble TexHONOrUMY, «PanuanmonHas
Y DKOJIOTHYECKast 0€30MacHOCTh 0OBEKTOB
AT, «TexHoreHHbIe CUCTEMBI U
IKOJIOTHUECKUN pHuck», «be3zomacHoe
obparmenue ¢ PAO u OSTy,
«PaauarmoHHas 2KOJIOTHS TS
(hopMUPOBaHHS OTBETCTBCHHON
9KOJIOTHUECKOM MO3UIIUU TOCPEACTBOM
M3YYCHHSI BOITPOCOB 00ECTICUCHHUS TaKOTO
ypoBHs 6e3onacHocTi ADC, mpu
KOTOPOM BO3JICHCTBHE Ha OKPYKAIONTYIO
cpeny obecrieunBaeT COXpaHeHUe
TIPUPOIHBIX CUCTEM, MTOIEPIKAHUE MX
LIEJIOCTHOCTH U KU3HEOOCCTICUMBAIOIITUX
(GYHKITUH, 9epe3 pacCMOTPEHHUE BOITPOCOB
paAraliMOHHOTO KOHTPOJIS MPH
3aXOPOHCHHH U TIepepaboTKe SIePHBIX




O0TXO00B, BOIIPOCOB 3aMbIKaHUA AJACPHOT'O
TOIIJIMBHOTI'O ITUKJIA.

IIpodeccnonanbHoe dopmMupOBaHUE 1. Ucnonp3oBaHre BOCIUTATENLHOTO
BOCIIUTAHHE npodeccuoHanbHOM noTeHnuana 010ka npodeccnoHalbHbIX
OTBETCTBEHHOCTH B O0JIACTH | NUCIUIUIMH JUTs OPMUPOBAHUS YyBCTBA
pa3paboTKu, a TaKkxke JIMYHON OTBETCTBEHHOCTH 3a COOIIOZCHHE
MIPUMEHECHHSI COBPEMEHHBIX | SIACPHON U paIualliOHHON 0€30MacHOCTH,
METOJI0B, MPUOOPOB U a TaKke COOII0ZICHHE FOCYIapCTBEHHBIX U
CUCTEM JJIsI IOCTHKECHUS KOMMEPUYECKUX TaliH.
YCTONYMBOIO Pa3BUTHUS 4. Ucnionb30BaHKE BOCIUTATEIHLHOTO
MUPHBIX SIIEPHBIX MOTEHIIMAaNa COIeP KaHus OI0Ka
TEXHOJIOTHIA, JUCIUILIAH «DKOJIOTUs», «Jlo3uMerpus u
HaIpaBJICHHBIX HA 3alUTa OT HOHU3UPYIOIINUX H3ITYICHUN,
yIydlieHue TpyJaa v )Ku3Hu | «SlaepHble TexHonorun», «Paguanuontas
yenoBeka (B25) 1 DKOJIOTHYECKast 0€3011aCHOCTh 00bEKTOB
ATy, «TexHoreHHbIe CUCTEMEBI 1
JKOJIOTUYECKHN pUCK», «bezonacHoe
obpamenue ¢ PAO u OAT»,
«PagrarimoHHast SKOJIOTHSI JUIst
dbopMUpOBaHHS OTBETCTBEHHOU
AKOJIOTUYECKOMN MO3ULIUU TTOCPEICTBOM
M3YYEHHUS BOIIPOCOB OOECTIEUeHUs TAaKOTO
ypoBHs 6e3omacHoctu ADC, ipu
KOTOPOM BO3JICHCTBHE Ha OKPYKAIOUIYIO
cpeny oOecreurnBaeT COXpaHEHUE
MPUPOIHBIX CUCTEM, MOAJEPKaHUE X
[EJIOCTHOCTHU U JKU3HEOOECIICUMBAIOIIIX
byHKIMI, yepe3 pacCMOTPEHHE BOIIPOCOB
paaramoOHHOTO KOHTPOJIS MpH
3aXOpOHEHHHU U TiepepaboTKe SASPHBIX
OTXOJIOB, BOIIPOCOB 3aMbIKAHHUS SIACPHOTO
TOTUIMBHOTO ITHKJIA.
IIpodeccnonanbHoe dopmMupoBaHUE 1. Mcnonb30BaHME BOCIUTATEIBLHOTO
BOCIUTAHUE OTBETCTBEHHOI MO3UIINU TIO | MOTEHIMAaNa 6J10Ka MPOohECCHOHATBHBIX

MPUMEHEHHIO SEPHBIX
TEXHOJIOTHUI1 B CBETE
COXpaHEHUs OKPYKAIOIIEH
cpeab! Ui Oy Tynmx
nokoseHuit (B26)

JUCITUTUIAH 171 (QOPMHUPOBAHUS YyBCTBA
JUYHON OTBETCTBEHHOCTH 3a COOJIOICHHE
SIEPHOM M paualinOHHON 0€30MacHOCTH,
a Takke COOI0ZICHHE TOCYIapCTBEHHBIX U
KOMMEPYECKHUX TalH.

4. Vcnionb30BaHNEe BOCTTUTATEIHLHOTO
MOTEHIMANa COAepKanusl OJI0Ka
JUCITUILIAH «DKOIOTUsY, «Jlo3uMeTpus u
3alUTa OT HOHU3UPYIOIMIHNX U3ITYICHHI,
«SlnepHble TexXHONOTHIY, «Pagnanonnas
1 DKOJIOTHYECKast 0€30MacHOCTh 0ObEKTOB
ATL», «TexHOreHHBbIE CUCTEMBI U
AKOJIOTMYECKHI PUCK», «be3onacHoe
obpamenue ¢ PAO u OATy,
«PanmarioHHast YKOJIOTHSI TSI
(dbopMUPOBaHUS OTBETCTBEHHOU
AKOJIOTUYECKOMN MTO3UIIUU TTOCPEICTBOM
W3YYEHHUS BOIIPOCOB O0ECTICUEHHsI TAKOTO
ypoBHs 6e3onacHocti ADC, npu




KOTOPOM BO3/IEUCTBUE HAa OKPYKAIOLTYIO
cpeny obecreuynBaeT COXpaHEeHUE
MPUPOJHBIX CUCTEM, MOJIEPKAHUE UX
LEJIOCTHOCTH U JKU3HE00ECTIeYNBAIOIINX
byHKINH, yepe3 pacCMOTPEHUE BOIIPOCOB
paznalOHHOTO KOHTPOJIS IIPU
3aXOPOHECHHUHU U TIepepabOTKe SACPHBIX
OTXOJI0B, BOIIPOCOB 3aMbIKaHUS SACPHOTO
TOIUIMBHOTO ITUKJIA.

5. OFbEM JUCIUIIVIMHBI B 3BAYETHBIX EJIMHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMUYECKHUX YACOB, BbBIAEJIEHHBIX HA KOHTAKTHYIO PABOTY

OBYYAIOIIUXCA C MNPEINOJABATEJIEM ({10 BHJIAM
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIUXCH

SAHATHIA) W HA

Bua padorsl

KoandecTBo 4acoB Ha
BHJI pa0OThI:

KonTakTHas padoTa ody4yalmuxcs ¢ npenogaBareieM

AyauTOpHBIE 3aHATHS (6ce20) 48
B Tom uncine:
JIeKyuu 16
npaKmuyecKue 3aHsamusl 32
J1a60pamopHble 3aHAMUSL -
ITIpomMexkyTOoUHAasi aTTeCTAIAS
B Tom uncne:
3ayem -
3a4em ¢ OYeHKoU -
9K3AMEH 54
CamocrosiTesibHas padoTa 00yyalouuxcst
CamocrosiTesibHasi pa0oTa 00y4aKLIMXCH 150
Bcero (uachbi): 252
Bcero (3aueTHble eIUHUIBI): 7

6. COAEP)KAHUE ANCHUIIJINHBI, CTPYKTYPUPOBAHHOE o TEMAM
(PABAEJIAM) C YKA3ZAHMEM OTBEJEHHOI'O HA HHMX KOJHUYECTBA

AKAJTEMAYECKHX YACOB 1 BUJIOB YYEBHBIX 3AHATHI

6.1. Pazoenvt oucuuniaunvt u mMpyooemMKOCHb O 6UOAM YUEOHBIX 3aAHAMUI (8 AKAOEMUUECKUX

uacax)
Hepnens HaumenoBanue pazaena / Buabi yueOHoli padoTsl
TeMBbI TUCIHUTIIHHBI
Jlek IIp JIad Bueayn CPO
1-8 1. Ocnonbi HepeJITUBHCTCKOI 8 16 90
KBAHTOBOI TEOPHH paccesiHUsA
1.1. PaccesiHue yacTHUIIBI B 2 4 20
1-2 cuioBoM mote. lHTerpaisHoe
YpaBHEHUE TEOPUHU PACCESTHUS
3-4 1.2. KynoHoBCKO€ paccesiHuie 2 4 20
5.6 1.3. Paccesinue ObICTPBIX 2 4 25
9JIGKTPOHOB Ha aToOMax M Sapax
7-8 1.4. DiikoHaIbHOE 2 4 25




npUOIMKEHNE
9-16 |2. d®a3oBasi TeOPUsI PacCeTHUS 8 16 60
9-10 2.1. Paznoxenue mno 2 4 15
napIyaJIbHBIM BOJHAM
2.2. Paccesnue MeUIEHHBIX 2 4 15
11-12 |HacTuil. JInuna paccesHusl.
[Tpubmmxenne 3ppekTuBHOTrO
panuyca
13-14 |2.3. Mertoxa nepeMeHHOMU (ha3bl 2 4 15
15-16 |2.4. Pe3onaHcHOe paccesiHue 2 4 15
Hroro 3a 7 cemectp: 16 32 150
Bcero: 16 32 150

Ipum.: Jlex — nexyuu, Ilp — npaxmuueckue 3ansamus / cemunapsl, Jlab — nabopamopmvie 3aHAMUA,
Bueayo — eneayoumopnas konmaxmuas paboma, CPO — camocmosmenvras paboma.

6.2. Codepatcanue oucyuniunsl, CmpyKmypuposanHoe no pazoenam (memam)

Jlexyuonnwiii Kypc

Heneas

HanmenoBanmue paznena /
TeMbI JIUCIIUTLIHHbI

Conep:xanue

1-8

1. OcHOBBI HEpPeJSITUBUCTCKON KBAHTOBOIH T€OPUHU paccesiHusl

1-2

1.1. PaccestHue 4acTUIIbI B CUIIOBOM TIOJIE.

WnTerpanbHoe ypaBHEHHE TEOPUU
paccestHus

Paccesnue yacTunpsl B CUII0BOM IOJIE.
Amiuintyzaa paccesnus. IHTerpansHoe
ypaBHEHUE TEOPUHU paccesiHus (ypaBHEHUE
Jlunmmana-11IBunHTepa).

3-4

1.2. KynoHOBCKOE paccesiHue

Orntrueckast TeopemMa U €€ IpUMEHEHUSI.
HepasenctBo Buka Kynonosckoe paccesiHue.
Pemenwue 'opnona. ®opmyia Pesepdopra.
I"aMOBCKUM MHOXXUTEIIb.

5-6

1.3. PaccestHue OBICTPBIX DJIEKTPOHOB
Ha aToMax U siipax

Bopnogrckoe mpubmmkenue. HepensituBucrckue
(helfHMaHOBCKHE TUarpaMMBbI. 3a/1a4ya IByX Tel B
KBaHTOBOI MexaHuke. PaccesiHre ObICTphIX
ANEKTPOHOB Ha aToMax. DopM-(hakTop
KBaHTOBOU cucTeMsl. Paccesnue
PENSATUBUCTCKUX JIEKTPOHOB Ha sI/Ipax.
®opmyna Morra. Pactipenenenne @epmu.

7-8

1.4. DiikoHanbHOE NPUOIMKEHHE

3ajaua IByX Tell B KBAaHTOBOW MexaHuke. CBs3b
g depeHIMaTbHBIX CEUEHUH B J1aDopaTOpHOU
CHUCTEME U CHUCTEMeE LieHTpa Macc. CpenHss
MOTepsl PHEPTUU U CPETHUN KOCUHYC YIiia
paccestHUs IpU yIIPYTrOM PacCessHUH
MEJIEHHOTO HEUTPOHA Ha sijipe. DUKOHAIbHOE
npubnmxenne. DyHKIUS TPOPHUIIS.
[Tpubmmxenne Cutenko-I naybepa.

9-16

2. ®a3oBasi TeopUs paccesiHUs

9-10

2.1. PaznoxeHue 1o napuaibHbIM
BOJIHAM

PasnoxeHne no napuyagbHbIM BOJTHAM.
HapunanLHHe COCTOsIHU pacCCCsIHUs.
[TapuuaneHble aMIIUTYABL. Paznoxkenue
dakcena-XonpuMapka. Y pasHeHnue Jlunnmana-
[IIBuHrepa 11 napuuagabHbIX COCTOSIHUM
paccesHus. dasel paccesHus. CBA3b




NapUUaIbHBIX aMIUTMTY U (a3 paccesHusl.

11-12

2.2. PaccesHre MeUIEHHBIX YaCTHIL.
Hnuna paccesiaus. [TpuGnmxenne
a¢ddexTuBHOrO paguyca

Paccesnne mennmennbix yactui. JnuHa
paccesinus. [Ipubmmkenne 3 GeKTHBHOTO
panuyca. PaccessHue HyKJI0HA Ha HYKJIOHE TIPH
HU3KHUX YHEPTHUAX.

13-14

2.3. Merton nepeMeHHOi (ha3bl

Meton nepemenHoit (assl. CBoiicTBa da3
paccesinus. Teopema JleBuHCOHA.
DOeHOMEHOJIOTUUECKUE HYKJIOH-HYKJIOHHbBIE
MOTEHIMaNbL. S AepHBIN KOD.

15-16

2.4. Pe3oHaHCHOE pacCesTHHE

Meton ¢yuknuii Mocta. Hymu ¢ynakiuii Mocra.
Casi3aHHBIC, BUPTYaJIbHBIE U PE30HAHCHBIE
cocrosiHus. PesoHancHoe paccesiHue. @opMyibl
bpeitta-Burnepa u ®ano.

Hpaxmuuecxue/ceMuHapCKue 3aHAMUA

Hexeust HaumenoBanue pazaesa / Coaepxanue
TeMbI JHCIUIITHHBI
1-8 1. OcHOBBI HEPEJSITUBHCTCKON KBAHTOBOM TEOPHHU paccessHUs
1.1. Paccesinue dacTHIBI B CHIIOBOM T0Jie. | AMILTUTYIa paccesinus. Onruueckas Teopema.
WuTerpanbHoe ypaBHEHHE TEOPHU NuTerpanbHoe ypaBHEHUE TEOPUU PACCESIHUS.
1. paccesiHus BopraoBckoe mpubmkeHne. Y cloBus
MIPUMEHUMOCTH TEPBOTO OOPHOBCKOTO
npuOIKeHns. 3aada IByX Tel B KBAHTOBOU
MEXaHHKE.
1.2. KynoHoBcKkoe paccessHue Kynonosckoe paccesnue. KynoHoBckoe
3.4 paccesiHie B IepBOM OOPHOBCKOM
npubmmxennn. Pemenne ['opaona. @opmyna
Pesepdopaa. 'aMOBCKUIT MHOKHTEIIb.
1.3. Paccesinue OBICTPBIX 2JIEKTPOHOB | PaccessHue OBICTPBIX JIEKTPOHOB HA aTOMax.
5.6 Ha aToMax M spax ®opm-pakTop KBaHTOBOM cucteMsl. Paccesnue
PENATUBUCTCKUX AJIEKTPOHOB Ha siipax.
dopmyna Morra. Pactipenenenne Oepmu.
1.4. DiikoHanpHOE TPUOTUKEHUE DiikoHaBbHOE TTpuOIKeHne. OyHKIUS

7.8 npoduid. DHKoHaIbHOE NPUOIMKEHHUE B
MHOTO4aCTUYHOM paccesHuu. [Ipubnmxenne
Curenko-I naybepa.

9-16  |2. ®a3oBas Teopus paccessHUs

2.1. PaznoxeHune 1o mapiuaIbHbIM [TapumanbHble COCTOSHUS PACCESHUS.

9-10 |BOHaM [TapumaneHbie aMIIUTYABL. Paznoxkenue
®daxkcena-XonbiMapka. JluarpamMmma Aprana.
daspl paccesiHUsL.

2.2. PaccessHHE MEIJICHHBIX YaCTHII. Paccesnue MenieHHbIX yacTuil. JnuHa
11-12 JnuHa paccesHus. [Ipubnmxenue paccesnus. [Ipubnmxenne >3 GexTHBHOrO
a¢dexkTUBHOrO paanyca paaunyca. PaccesHue HykJIOHa Ha HYKJIOHE IIPU
HU3KUX YHEPTHUsX.
2.3. Metox iepeMeHHOH (a3bl Merona nepemennoi (aszei. CBoiicTBa (a3

13-14 paccestHusl. PEHOMEHOJIOTMUECKHE HYKJIOH-
HYKJIOHHBIE TOTEHIIMAJIBL.

2.4. Pe3oHaHCHOE pacCesTHHe Meron ¢pynkiuit Mocta. Hynu ¢yakumii Mocra.

15-16 CBs13aHHBIE, BUPTYaJIbHBIE U PE30HAHCHBIE

cocrosiHus. PezonancHoe paccessHue. @opMyiibl
bpelita-Burnepa u ®@ano.
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7. IEPEYEHD YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JINI b |
CAMOCTOATEJBHOU PABOTHI OBYYAIOINUXCA 11O JUCHUIIJIMHE

1. Metoauueckie yKazaHHUs [0 OpraHU3alldd CaMOCTOSTEIbHOM paboThl MO AUCIHMILINHE
«BBenenne B KBaHTOBYIO TEOPHIO PacCesHUS U €€ MPUIIOKEHHUS K SIIEPHON (PU3UKE», YTBEPKICHO Ha
3acenannu otaeneHus ADPuT (mporokon Ne 1 ot «25» aBrycra 2023 r.).

2. DJEeKTPOHHBIH y4eOHO-METOIMYECKUIl KOMIUIEKC AMCUUIUIMHBI «BBeneHue B KBaHTOBYIO
TEOPHIO pacCesHUs U ee MPUIIOKEHHS K suepHoit (pusuke» — http://iate.obninsk.ru/node/5230.

8. ®OHJ OLEHOYHBIX CPEACTB JUId INPOBEJAEHMS TEKYIIEA WU
IMMPOMEKYTOYHOM ATTECTALIMN OBYYAIOIIMXCS MO JACHUATLITAHE

8.1. CBs13b Mexkay popMupyeMbIMH KOMIIETEHIIUSIMHU M (JOPMAMU KOHTPOJISI HX OCBOEHUS

Ne | KoHTposmpyemble pa3jieibl NHaukaTop A0CTHKEHUS HaumMenoBanue
n/n (TeMbl) JUCHUILIHHBI KOMIIeTeHIIN U OLIEHOYHOI0 CPeACTBA
TeKylel u
MPOMEKYTOYHOM
aTTecTAlMHU
Texymasi arrecramnusi, / ceMecTp
1. 1. OcHOBEI
HEpEIATHENCTCKON 3-TIK-4; V-TTK-4; B-TIK-4 KP1
KBaHTOBOU TEOpUU
paccestHus
2. |% Dasopas teopus 3-TIK-4; V-TIK-4; B-TIK-4 KP2
paccestHus
IIpome:xxyTouHasi aTTecTanusi, / ceMecTp
OK3aMeH 3-I1K-4; V-IIK-4; B-I1IK-4 OK3aMEHAIIHOHHBIN

ouser

8.2. TunoBble KOHTpPOJbHBbIEC 3aJlaHUSl MJIM HMHbIe MAaTepHaJbl, He00XOAMMBbIE IS OLEHKH
3HAHHMH, YMEHUH U HABBLIKOB, XapPAKTePU3YIOLIHUX dTANbI GOPMHUPOBAHUSA KOMIIETEHIUI

@OHJT OLEHOYHBIX CPEJCTB IO JAUCHUUIIMHE O0O0ECIeYMBAET IMPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yibTaToB 00yueHHs (KOMIETEHIMHA M MX HMHIMKATOPOB) IMOCPEACTBOM MEpPONPUATHHI TeKylied u
IIPOMEKYTOYHOM aTTECTallMHU 110 TUCLIHUILIAHE.

OI_ICHO‘IHBIG CpeacTBa NMMpUBCACHLI B HpI/IJ'IO)KeHI/II/I «®DOoH OIIEHOYHBIX CpeaACTB».

8.3. MeTonnueckne mMaTepualibl, Onpeaesiomue Mpoueaypbl OLEHMBAHUS 3HAHWI, YMeHHIA,
HABBIKOB M (MJIM) ONbITA AeATEJbHOCTH, XAPAKTEPU3YIOIIHX IJTanbl (OPMUPOBAHUS
KOMIIETEeHIM I

- Hrorosas arTecTaius 1no JUCUUILUIMHE SBIIIETCS MHTETPAIbHBIM MIOKA3aTesIeM KauecTBa
TEOPETHUECKUX U MPAKTUYECKUX 3HAHWK U HABBIKOB OOYYAIOIIUXCS O JUCIUIUINHE U CKIIAJAbIBACTCS
U3 OLIEHOK, MOJIYYEHHBIX B XOJI€ TEKYIIEH 1 MPOMEXKYTOYHOM aTTeCTALlUH.

— Texymias aTTecTanusi B CEMECTPE MPOBOAUTCS C IENBI0 00ECTIeUeHUs] CBOEBPEMEHHOM
00paTHO¥ CBS3H, 7151 KOPPEKIIMU O0YUCHHS, aKTUBU3AIIUNA CAMOCTOSITEIBHONU PaOOTHI O0YyJarOIIHXCS.

— [IpomexxyTouHasi arrectamnusi MpeaHa3HayeHa IS OOBEKTUBHOTO TOATBEPKIACHUS W
OIICHUBAHMSI TOCTUTHYTHIX PE3yAbTATOB OOYUEHHUS MOCIIE 3aBEPIICHUS U3yICHUS TUCIUTUTUHEIL.

— Teky1ias aTTecTalusi OCyIUIECTBISETCS JBa pa3a B CEMECTP:

o koHTposbHast Touka Ne 1 (KT Ne 1) — BeICTaBisieTcss B AJIGKTPOHHYIO BEOMOCThH HE
no3aHee 8 Hejenu yaeOHOro cemectpa. BiimtouaeT B ceOst OIIEHKY MEPONPUATHNA TEKYIIETO KOHTPOJIS

ayJUTOPHOM M CaMOCTOSITEILHOM paboThl 00ydaroLierocs Mo pasjenam/TeMaM y4eOHOW AUCHUIUINHBI
11
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¢ 1 mo 8 Henmemnro yueOHOTO cemecTpa.

o koHTpoJsibHast Touka Ne 2 (KT Ne 2) — BeICcTaBisieTcsi B AJCKTPOHHYIO BEIOMOCTH HE
no3nHee 16 Hexenu yyeOHOro cemectpa. BrirrouaeT B ce0s OLIEHKY MEPONIPUATUH TEKYIIETO KOHTPOJIS
ayJIUTOPHOM U CaMOCTOSITENILHOM paboThl 0OyUaIOIIErocs Mo pasjaeiaam/TeMaM yueOHOW JUCIMILTUHBI
¢ 9 o 16 Hexenmo yaeOHOTO ceMecTpa.

- Pe3ynbraThl TeKymel 1 MpOMEXYTOYHON aTTeCTAllMH MOJIBOAATCS IO MIKaJle OaJIbHO-
PEUTHHTOBOM CUCTEMBI.

JTan peHTHHIOBOM cucTeMbI / Heneasn Bann
O1eHo4YHOe CPeaCTBO Muriyn™ Makcumyn™
Texymas arrecranus 1-16 36 - 60% ot 60
MaKCHMyMa

KonTpoabHasi Touka Ne 1 7-8 18 (60% ot 30) 30
KP1 8 18 30
KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
KP2 15 18 30
IIpomexkyTOouHas aTTecTALUS - 24 — (60% 40) 40
DK3aMeH -

Bonpoc 1 - 12 20
Bonpoc 2 - 12 20
HUTOI'O no aucuuIInHE 60 100

* - MUHHMaJIbHOE KOJUYECTBO OAJUIOB 33 OIIEHOYHOE CPENICTBO — ATO KOJIMYECTBO OaiioB, HabpaHHOE
o0y4aromuMcsi, TPU KOTOPOM OICHOYHOE CPEJICTBO 3aCUMTHIBACTCS, B IPOTUBHOM CiIydae
06y‘~IElIOHIHﬁC?[ AOJDKCH JIMKBUAUPOBATH MOABHUBIIYIOCA aKaACMUYCCKYIO 3aJO0JPKCHHOCTD IO TGKYHIGI\/JI
WIA TIPOMEKYTOYHOW aTTecTanud. MUHUMAaIbHOE KOJMYECTBO OA/UIOB 3a TEKYIIYHO aTTECTaIUIo, B
T.4. OTACJIBHOE OIICHOYHOE CPEJICTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTTecTanuio coctasiser 60%
OT COOTBETCTBYIOIIUX MAKCUMAJIbHBIX OAJIJIOB.

8.4. lllkayia oleHKH 00pa30BaTeIbHBIX T0CTUKEHUI
HtoroBas aTTectanus Mo AUCHUILIINHE olleHnBaeTcs no 100-6amibHOM 1mIKane u npeacTaBiseT

CymMMy OaJioB, 3apa0OTaHHBIX OOYYAIOIIMMCSI MPU BBHIMOJHEHWU 3aJaHUN B paMKax TEKyllew u
MPOMEKYTOUHOM aTTecTaIuu

Cymma Ouyenka no 4-x 6annvhoil wikane Ouenka | Tpebosanua K ypoenio oceoenus
oannos ECTS | yuebnou oucuuniunut

OneHka «OTJIIMYHOY BBICTABIISAETCS
o0OydJaromiemMycsi, €clid OH TJTyOOKO
Y IIPOYHO YCBOMJ MPOrPAMMHBIN
MaTepua, HCUEePIIbIBAIOLIE,
IIOCJIE0BATENBHO, YETKO U
JIOTUYECKH CTPOMHO €r0 U3JIaraer,
YMEET TECHO YBSI3bIBATh TEOPHIO C
MIPAKTUKOM, HCIIOIB3YET B OTBETE
MaTepHual MOHOrpaduyecKoi
JUTEpaTyphbl

90-100 5- «omauunoy/ «3aumenoy A

O1eHKa «XOPOIIO» BBICTABIISETCS
B oOyuaroiemMycs, eciii OH TBEPIO
3HAET MaTepHaj, rPaMOTHO U IO

4 - «xopoutoy/
«3a4meHo»

85-89
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CYIIECTBY W3JIaraeT €ro, He
75-84 C JIOTTyCKas CYIIeCTBEHHBIX
HETOYHOCTEW B OTBETE HA BONPOC

70-74

65-69 D OreHKa «y/10BJIETBOPUTEIHHOY
BBICTaBJISIETCS 00yYaromeMycs,

€CJIH OH UMEET 3HAHUS TOJIBKO
OCHOBHOI'O MaTepuaa, HO He

3 - «y0osremsopumenvoy/ YCBOMJI €T0 JICTAJICH, JOMyCKAeT
60-64 «3aumenHo» E HETOYHOCTHU, HEAOCTATOUYHO
MpaBUIbHBIE POPMYITUPOBKH,
HapyIICHHs JIOTHIECKOM
MOCJIEZ0BATEIIBHOCTH B U3JI0KCHUN
POrpaMMHOTO MaTepuaia

OneHka «Hey10BIETBOPUTEIILHO
BBICTaBJIAETCS 00yYaroLemMycs,
KOTOPBIN HE 3HAET 3HAYUTEIbHOU
YacTH NPOrpaMMHOI0 MaTepHala,
JIOITyCKAET CYIIECTBCHHBIC

F ommOku. Kak nmpaBuiio, oreHka
«HEYJIOBJICTBOPUTEIHHO» CTABUTCS
00yy4aroImuMcsi, KOTOpble HE MOTYT
IPOJIOJDKHUTE 00y4deHne 6e3
JIONOJTHUTENbHBIX 3aHATHH 1O
COOTBETCTBYIOUIEH JUCLUIUIMHE

2 - «HEeYy0081emEOPUMENLHOY/
«HE 3aUMeHO»

0-59

9. MIEPEYEHb QCHOBHOI?I M JONOJIHUTEJBbHOW YUYEBHOWM JIMTEPATYPHI,
HEOBXOJIMMOMU J1JIsA OCBOEHUA JUCHUIIVIMHBI

@) OCHO6HAA yueOHan Tumepamypa:

1. JLA. TaxramxsH. KBaHTOBasgs MexaHuWka Uil MareMatukoB. — lDkeBck, PerymsapHas u
xaoTuueckasg guHamuka, 2011. — 496 c.

2. OxkyHb, JI. b. DnemMenTapHoe BBeIeHNE B (PU3UKY AJIEMEHTapHBIX YacTUll : yueOHoe nocodue /
JI. b. Okynb. — 3-e u3g., uctp. u gon. — Mocksa : DUSMATIIUT, 2009. — 128 ¢. — ISBN 978-5-
9221-1070-9. — Tekct : anekTpoHHbIH // JlaHb : 3mekTpoHHO-OMONIMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/2274.

3. ["aa3 JI. BonHbl MaTepuu 1 KBaHTOBasi MexaHuka. - M3a-Bo JInbpokom.-2014r.-169 c.

4, b.C. Umxanos, .M. Kanuronos, H.I1. KOqun. Yactumpl, atomsl u sapa.-M3n-so JIKN.-2007 .-
361c.

0) oononnumenvHasn yueonas numepamypa:

1. baiikos, }O. A. KBanToBas Mexanuka : yueobnoe nocodue / FO. A. Baiikos, B. M. Ky3neros. —
3-e m31. — Mocksa : Jlaboparopus 3Hanwi, 2020. — 294 c¢. — ISBN 978-5-00101-856-8. — Tekcr :
AIIEKTPOHHBIN / Jlanp : 3JIEKTPOHHO-OMOIMOTEeYHAS cucTema. — URL:

https://e.lanbook.com/book/151548.

JIx. Teitnop. Teopus paccesHus. - M., Mup, 1975.

P. HerotoH. Teopust paccesHus BoJIH 1 yacTuil.- M., Mup, 1969.

A.T. Curenko. Teopus saepHbIX peakiuil. - M., DHeproaromuzaar, 1983.

B. B. banamos. KBanToBas Teopust CTOJKHOBEHHIL. - M.., u3g-so MI'Y, 1985

A. boyMm. KBanroBas mexanuka. OcHOBBI U ipuiioxkenus. - M., Mup, 1990.

A. Meccua. KBanToBas mexanuka. T. 1,2.- M., Hayka, 1979.

: Banantan JI. CyGaTomHuas ¢usuka. - M., Mup, 1986, 1.1. DnemenTtapusbiii moaxox - 1 3x3., T.2.
JansHenniee pa3BuTHe.
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9. A. Canbepu. KBanroBast MexaHuKa U (pU3HMKa 3JI€MEHTapHBIX yacTull. - M., Mup,1989.
10. P. ®eitnman. Teopus GpyHIaMeHTaIbHBIX MporieccoB. - M., Hayka, 1978.

11. A.T. Curenxko. Teopus paccesnus. - Kues, Buma mkona, 1975.

12. B.B. Komapor, A.M. Ilonosa, B.JI. 1Ila6yioB. /[uHamMHuKa cHUCTEM HECKOJBKHUX KBAHTOBBIX
yactuil.- M., 31-Bo MockoBckoro yH-Ta, 1996.

13. @. JIx. bepk. [TorennnansHoe paccesHre B aTOMHOU (pusuke.- M., Atomuzaat, 1980.

10. MEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETU «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOIUMBIX JIJA
OCBOEHMUSA JUCIIUITJIMHBI

He npenycMoTpensl

11. METOJUYECKUE VKA3AHUSI ISl OBYYAIOLIMXCSI MO OCBOEHHIO
JTUCHUIINHBI

Ha nepBom srane n3ydyeHus: Kypca peKOMEHAYETCsl U3YUUTh XapaKTepHbId MaciTad BEIUYMH,
OIKCBIBAIOLINX paccMaTpUBacMble sIBIEHUS (MOPAJOK CEYeHUH, paauyc B3aumojeicTBus u T.1.). Ha
CIIEAYIOIIEM 3Tane HeoOXOAMMO pa3o0paThcs C TOHSATHEM AMIUIMTYABI PACCESHHS M €€ CBS3BIO C
TuQdepeHIraIbHbIM CEYEHUEM pacCcesHusl.

[Ipn m3ydyenun Bompoca «VHTerpaabHOE ypaBHEHHE TEOPUU PACCESIHUS) CIEAyeT UMETh B
BUJY, YTO MpeAjiaraeMblii B Kypce BBIBOJ| 3TOTO ypaBHEHMs HCHOJIb3yeT MeTo] (QyHkuui ['puna u
anmapar 0000meHHbIX GyHKIMA. [Tpr HEOOXOAMMOCTH JeTaTN BHIBOJA MOKHO HAUTH B | TOME KHHUTH
A.Meccua. Ocoboe BHUMaHHE PEKOMEHAYETCs 00paTUTh Ha BOINpPOC «3ajaya JBYX Tell B KBAHTOBOM
mexanuke. CBsa3p auddepeHnnanbHbIX CEYeHUH B JTa0OPaTOPHON CUCTEME M CUCTEME LIEHTpa Maccy,
HOCKOJIBKY C HUM CBSI3aHbI UCIOJIb3yeMble B (PU3HKE PEaKTOPOB BOIPOCHI O CPEIHEH MoTepe SHEPruu
U CPEHEM KOCHHYCE YIJla pacCesHus IPU YIIPYTOM paccessHUU MEIJICHHOTO HEHTPOHA Ha AJpe.

[Ipy m3yyeHUH BONPOCOB O B3aUMOJICHCTBUM 3apsDKEHHBIX YacTUL[ HEOOXOIUMO 0OpaTuTh
BHUMaHHE Ha TMoHATHE ¢GopM ¢akTopa KBaHTOBOH cucteMbl. [lpu m3ydenun ¢a3oBoil Teopuu
paccesHUsl Ba)XHYIO DPOJb WIPAIOT MOHATHUA UIMHBI paccessHus U 3¢ddexkrtuBHOro panumyca. Ilpu
U3YYEHHH ATHX BONPOCOB PEKOMEHIyeTCs pa3o0paThCsi ¢ MPAKTUUYECKUMM MPHIOKEHUSIMH ITHX
MNOHSTHH K ONUCAHUI HU3KO3HEPT€TUYECKOTO0 HEMTPOH-IPOTOHHOIO PACCESHUS M B paMKax METona
¢yukuii Mocta n3y4uTh BOIPOC O CBSA3M JUIMHBI paccestHus U 3((HEKTUBHOIO paguyca ¢ SHEPTUSIMHU
CBSI3aHHOTO M BHUPTYAJIBHOTO COCTOSHUM B N-p cucreme. Ocoboe BHUMAaHUE CIENyeT YIEIUTh
U3YYEHHUIO PE30HAHCHOIO paccesHUS Kak OJHOTO M3 MHTEpPECHEWINX (U3MUECKUX SIBICHUN B
KBAaHTOBOHM (M3MKE, UMEIOIUX K TOMY € Ba)KHOE 3HAYCHME B sJIEPHOM 3HEpreTuke (pe3oHaHCHI BO
B3auMOJieicTBUM HelTpoHa ¢ sapoM u Jomnep-3¢dexrt). Ilpu u3ydyeHUH BBICOKOIHEPreTHYECKOIO
paccessHUSI peKOMEHAyeTCs OOpaTUTh BHUMAaHUE HA SHKOHAJIbHOE MPHOIMKEHUE U €ro MPUMEHEHUS B
Aa1epHOM (U3UKe.

12. MEPEYEHb HWH®OPMAIIMOHHBLIX TEXHOJIOTHHA, WCIOJB3YEMbBIX IIPH
OCYHECTBJIEHUMN OBPA3OBATEJIBHOI'O IPOLHECCA IO JUCHMIIJIMHE,
BKJUIIOYASA NEPEYEHDb TIPOT'PAMMHOI'O OBECIIEYEHUA 1 THOOPMALIMOHHBIX
CITPABOYHbIX CUCTEM (TP HEOBXOJINMOCTHN)

Hcnonb3oBanue HHGOPMAIIMOHHBIX TEXHOJIOTHI MPH OCYIIECTBIEHUH 00pa30BaTeIbHOIO Mpoliecca 1o
JTUCIIUIINHE OCYIIECTBIISIETCS B COOTBETCTBUU C yTBEpKIeHHBbIM [lonokeHnem 00 OnekTpoHHOU
uHpOpMaLMOHHO-00pa3oBarenbHoi cpene MATD HUAY MUODU.

DOneKTpoHHass cucTemMa ympaBieHus oOydenuem (LMS) wucnombs3yercss nns — peanuzanuu
o0pa3oBaTeNbHBIX MPOrpaMM MPH OYHOM, JUCTAHIIMOHHOM W CMEIICHHOM pEXHUMe OOyuYeHHSs.
Cuctema peanusyeT CIeIyIone OCHOBHBIE (PYHKITUU:

1) Co3nanue 1 ynpaBjieHHE Klaccamu,

2) Co3gaHue Kypcos,
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3) Opranuzanys 3anucu yJaimxcst Ha Kypc,

4) [IpenocraBnenue nocTymna K yueOHbIM MaTepuanam JUisl y4amuxcs,

5) [TyOnukarus 3aqaHui Isl Y9eHUKOB,

6) Onenka 3ajaHuil ydaiuxcsi, IpoBeIEHUE TECTOB U OTCIICKUBAHUE Mporpecca 00ydeHus,
7) Opranu3anus B3auMOJICHCTBUS YHaCTHUKOB 00pa30BaTesIbHOIO MpoIiecca.

Cucrema HHTErpupyercst C JIONOJHUTEIBHBIMU CEpBUCAMM, OOECHEeUMBAIOIIMMU BO3MOXKHOCTb
UCTIOJIb30BAaHUSl TaKMX (YHKUUH Kak pabouymil KaleHIapb, BUAEO CBsI3b, MHOTOIOJIB30BATEIILCKOE
pellakTUPOBaHHUE JIOKYMEHTOB, CO3/aHue (OpM ONPOCHUKOB, MHTEPAKTHBHAS JOCKa JAJISI PUCOBAHMSL.
ABTOpH3aIMs N0JIb30BATENEH B CUCTEME OCYLIECTBIISIETCS MOCPEACTBOM KOPIOPATUBHBIX aKKayHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuensv ungpopmayuonnvix mexnonozuii

IIpn ocymecTBaeHMH 00pa30BATENBLHOTO MpoIlecca IO JUCHUIUIMHE HCIOJb3YIOTCS
crenyromue HHHOPMaIMOHHBIE TEXHOJIOTHU:

- MIPOBEJICHUE JIEKIIMI U MPAKTUYECKUX 3aHATUN C UCIIOJIb30BAHUEM CIIAWI-IIPE3ECHTALINM;

- WNuTepakTuBHOE OOIIEHKE C TOMOIIBIO TTporpamMmel skype;

- OpraHu3aiys B3auMOJECHCTBUS C 00YyYalOIMMUCS TOCPEICTBOM 3JIEKTPOHHON MOYTHI U
SOHOC.

12.2. Ilepeuens npozpammmnozo obecneuenusn
— IlporpamMmbl 1 JEMOHCTpAMKU U co3aanus npe3eHTamnuii («Microsoft Power Pointy).
12.3. Ilepeuens ungopmayuoHHbIX CHPABOUHBIX CUCHIEM

JloCTyn K SJEKTPOHHBIM OMOIMOTEYHBIM pecypcaM M AJIEKTPOHHOW OMOIMOTEYHOW cHcTeMme
(BBC) ocymiecTBiIsieTcst TOCPEICTBOM CHEIMANIBHBIX pa3aesnoB Ha opuimanbHoM caiite UATD HUAY
MU®U. ObecnieueH AOCTYN K IMEKTPOHHBIM Katanoram oubianorexu MATD HUAY MUDMU, a takxe
ANEeKTpoHHBIM oOpa3oBarensHbiM pecypcam (OMOC), chopMUpOBaHHBIM Ha OCHOBAHHMM MPSIMBIX
JIOTOBOPOB € TpaBOoOOIafaTeNIIMi y4eOHOM U y4eOHO-METOJAMYECKOW JUTepaTyphbl, METOIUYECKUX
0COOHUI:

1) DNeKTPOHHO-OUOIMoTeUHAs cucreMa HUAY MUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

2) OBC «M3aarensctBa Jlanby, https://e.lanbook.com/;

3) OnekTpoHHO-O0ubnoreunas cucrema BOOK . ru, https://.book.ru;

4) basel  maHHBIX  «OnekTpoHHO-OuMOmmoreuyHas  cuctema  elibrary»  (OBC  elibrary),
https://elibrary.ru;

5) bazosas Bepcust ObC IPRbooks, https://.iprbooks.ru;

6) basbl nanHbIX «OnekTpoHHas 6ubaroTeka Texuuueckoro BY3ay https://.studentlibrary.ru;

7) DeKTpOHHO-0MOIMOTEeYHAs cUCTEMA «AlbyKc.py/ibooks.ruy,
https://ibooks.ru/home.php?routine=bookshelf;

8) DnexTpoHHO-6nGIHOTeuHas cucteMa «9BC OPAWTY, https://urait.ru/.

13. OIMMUCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM IJ
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO JUCHUIIJIMHE

JlekumoHHbIE U TPAKTUYECKHE 3aHITHS:
VYuyebHast ayauropusi Ha 20 MECT ¢ MyJIbTUMEIUHHBIM 000pyI0BaHHEM, IPOTPaMMHOE OOecriedeHne
JUIsl KOMITBIOTEPHBIX Mpe3eHTanuil. Jlocka.

14. UHBIE CBEJIEHUSA U (MJIN) MATEPUAJIBI
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14.1. Ilepeuenv o0OpazoeamenvHblX MEXHOA02UI, UCHOL3YEMBIX HPU  OCYULECHIIEHUU
obpazoeamenvrHo20 npoyecca no OUCUUNTIUHE

JInst OCTHXKEHMS TUIAaHUPYEMBIX PE3yJIbTaTOB NPH W3YYEHUH IUCUHUILTUHBI HCIOJb3YIOTCS
cienyomue o0pa3zoBaTelibHbIE TEXHOJIOTHH:

1.MupopManmoHHO-pa3BUBAIOIINE TEXHOJIOTHHU:

-Hucrnonb3oBaHue IHTEpHET-pecypcoB U pecypcoB AIIEKTPOHHBIX OMOIHNOTEK.

2. PazBuBaromue mpodIeMHO-OpUEHTUPOBAHHBIC TEXHOIOTHH:

- IpOOJIEMHBIE JIEKIIUA U CEMHHAPBI;

- «paboTa B KOMaH/JIe» - COBMECTHAsSI IEATEIHHOCTh MOJI PYKOBOACTBOM JIHIepa, HAITPaBICHHAS
Ha pelieHue o01el MoCTaBIeHHOHN 3a/]auu;

- «MEXIUCIUIUIMHAPHOE OOydYeHWe» - WCIOJIb30BaHWE 3HAHUN W3 pa3HBIX O00JacTel,
IPYNIUPYEMbIX U KOHLIEHTPUPYEMBIX B KOHTEKCTE KOHKPETHO pelIaeMoi 3aJauu.

3. JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUU OOYUCHHUS:

- KOHCYJIbTaIlUH;

- «MHAMBUIYyallbHOE OO0ydYeHHe» - BBICTpaWBaHUE JJisi  CTYJIEHTa COOCTBEHHOU
00pa30oBaTeNbHOI TPACKTOPUU C YUETOM HHTEpECa U MPEANOYTECHUS CTYACHTA.

Bupa 3ansaruin
(nexkums, HauMmeHOBaHHE aKTUBHBIX U
Ne HaumeHoBanue Koau4yecTBoO
CeMUHAPBDI, HHTEPAKTUBHBIX (JOPM NpoBeIeHUs
I | TeMBbI JUCIUAIIITAHBI aK. 4. .
NPaKTHYEeCKHUE 3aHATHI
3aHATHA)
Paccesane gacTune! B
CHUJIOBOM I10JIC.
1. |UnuterpanbHoe Jlexums 2 [IpoGnemHuas nexius
YpPaBHEHUE TEOPHUU
paccestHusL.
Paccesnune yacTuiip! B
CHUJIOBOM I10JIC.
[IpaxTrueckue
2. |WurerpanbHoe SAHSTHS 2 ['pynnoBoe o6cyxaenue
YpaBHEHUE TEOPUU
paccestHus..
Paccesinue ObICTpBIX
3JIEKTPOHOB Ha
3. P Jlexmus 2 [IpoGnemHuas nexius
aTomax, sqpax u
HYKJIOHAX.
Pe3onanchHoe
4, Jlexmus 4 [IpoGnemHuas nexius
paccesiHue.
c Pe3onancHoe [pakTHyeckue ) r 5
- |paccestmue. SN pyNmnoBoe 00CyKIeHue

14.2. @opmul opeanuzayuu camocmoamensvHol padomosl odyuarouwuxca (memovl, blHOCUMbBLE OA
CamocmoamenvHo20 U3Y4eHUs; 60ONPOCbL  ONA  CAMOKOHMPONA; MUNOGvle 3A0aHus 014
camonposepku

TeMbl )11 CAMOCTOSATEILHOIO U3YYEeHUS
1.Knaccudukanus mporieccoB cronkHoBeHus. Cedenune paccesHus. AMmiummtyaa paccesHus. CBsi3b
aMILTUTYIBI paccestHus U Au¢depeHIInaIbHOTO CEUCHHS PACCESTHHUS.
NHTerpanbHOe ypaBHEHUE TEOPUU PACCESIHUS.
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2.bopHOBCKOE TPUOMIDKEHUE I aMIUTUTYAbl pacCesHUs. YCJIOBHS NPUMEHHUMOCTH TIEPBOTO
OOPHOBCKOTO MPUOIUKEHUS TPUHU3KUX U BBICOKUX dHEPTHUSX.

3.PaccessHue B UEHTpaJIbHOM CHUJIOBOM Toje. PaznoxkeHne mno mnapuvaibHbIM BoiHam. Dasbl
paccestnust. [lapuuanbHbie ceueHus.

4. HuszkosHepreruueckoe paccesiaue. Jmna paccesuus. [Ipubmmkenue 3 QeKTHBHOTO paauyca.
5.0ntnueckas TeopeMa. Onrtuyeckast Teopema JJis MapuruajbHbIX CEYEHUN.

6.Kynonosckoe paccesaue. @opmyna Pesepdopna. KynoHoBckoe paccesHre mMpu HU3KUX IHEPTHUSX.
Muoxutens ['amoBa. VYcioBUS NPUMEHUMOCTH TIEPBOrO OOPHOBCKOTO MPUOMMKEHHS IS
KYJIOHOBCKOT'O PacCEsTHUSI.

7.Paccesinue OBICTPBIX SJEKTPOHOB Ha aromax M sjapax. Popmdakropsl aToMoB u sigep. Popmyna
Morra. [IByxmapamerpuueckoe pacrpenenenue Gepmu.

8. Meron ¢ynkmuit HMocra. PerynspHoe pemenue. MHTErpanbHOe ypaBHEHHE JIs PETYJISPHOIO
pelieHusl.

9.AHamMTHYECKHE CBOMCTBa peryisipHoro permeHus u ¢yakuuid Mocra. Hymu ¢ynkmum HMocra Ha
busznyeckom u HeduznueckoM Jimcte. CBA3aHHbBIE, BUPTYAITbHBIC U PE30HAHCHBIC COCTOSHUSI.
10.Pe3onancnoe paccesiuue. ®opmynsl bpeitta-Burnepa m ®ano. Jlmarpamma Aprana. Teopema
®oxka-Kpsuiosa.

11. 3agaua nByx Ten B KBaHTOBOW MexaHuke. CBs3b AuddepeHlnaIbHbIX CeUeHU B J1abopaTOpHOH
CHUCTEME M cucTeMe IeHTpa Macc. CpeHss MOTEPsl SHEPTUH U CPEIHUN KOCHHYC YyIJla pacCesiHUs MpH
YIIPYTOM paccessHuU MEAJICHHOTO HeUTpOHa Ha siJipe.

Bonpocsl 1u1si CaMOKOHTP0JISA
1.IIpuBeauTexIaccu(pUKAIMIO MPOIIECCOB CTOIKHOBEHMS. J[aliTe onpeneneHne ynpyroro paccesHusl.
2. Uro Takoe ceueHue paccesnus? Jlaiite omnpeneneHue aud@epeHnuanbHOro U MoJHOTO CeUYeHU
paccestHus Ha IpuMepe OMHAPHBIX IPOLIECCOB.
3.Kak 3anuceiBaeTcss aCHMOTOTHKA BOJTHOBOUM (DYHKIIMH PACCESTHUS ISl PACXOSIIUXCS BOJH?
4.Yro takoe aMmrumaTyna paccesaua’? Kak aMrumTyna paccesHusi cBsizaHa ¢ quddepeHIaIbHbIM
CEUYEHHUEM paccestHus?
5. 3anumuTe WHTErpajibHOE YpPaBHEHHE TEOPHM PACCESHUsS JUIsi BOJHOBOM (DYHKIIMHM pPAcCEesHUS H
BBIBEJIUTE U3 HETO BBIPAXKEHUE JJI aMIUIUTY/Abl paccesiHus?
6. Urto mpencraBnser u3 ceOA00pPHOBCKOE MPHUONMKEHUE IJIsi aMIUIATYAbl paccesHusi? KaxoBsl
YCIOBHS TPUMEHUMOCTH IIEPBOr0 OOPHOBCKOIO MPUOIMKEHUS IPH HU3KUX U BHICOKUX YHEPIUsX?
7.Kak cBs3anbl nuddepeHnuanbHble ceYeHHUs B JaOOPaTOpPHOM CHUCTEME M CHCTEME LIeHTpa Macc?
YeMy paBHBI CpelHSs MOTEPS] SHEPTUU U CPEIHUI KOCUHYC YIJIa PACCESHUS IIPU YIPYTOM PACCESHUN
MEJICHHOTO HENTpoHa Ha siape?
8. ChopmynupyiiTe ONTUYECKYIO TEOPEMY.
9. IlpuBenuTe perieHHe KBaHTOBOMeXaHHWYeckoM 3amaun Kemsepa g cocTOsSHUM paccesHust U
BbIBeIUTE U3 Hero (opmyny Pesepdopna. Chopmynupyiite ycioBHe HPUMEHUMOCTH IE€PBOTO
OOpHOBCKOTO TPUOMIKEHUS Ui KYJIOHOBCKOTO paccesHus. JlaiiTe ompeneneHne KyJIOHOBCKOTO
napamMerpa.
10. JTaiire onpenenenue GopmbakTopa KBAHTOBOW CUCTEMBI. 3aMUIINTE BBIPAKEHUE ISl AMIUIUTY/IbI
YIIPYTOro paccestHus OBICTPOro IEKTPOHA HA aTOME.
11.3anummTe BbIpaXXKeHUE JUIsl aMIUIMTYAbl YOPYIOro paccesHusi ObICTpOro 3JEeKTpoHa Ha
6eccnHOBOM sape. UTo Takoe «IByxmapaMmeTpuyeckoe pacnpezaencaue depmu»?
Kakas mnpopmanus Obula MoydeHa O mapamerpax 3TOro pacHpelesieHUs U3 JaHHBIX MO YIPYroMy
paccessHUs OBICTPBIX JIEKTPOHOB?
12. MaitTe onpeneneHne NapUUAIbHBIX COCTOSIHUM pacCesiHUs W MapUUalbHBIX aMIUIUTY/. 3alHIIATE
ypaBHeHue JIunnmana-IlIBuHrepa 11 napuuagabHbIX COCTOSIHUM paccestHUsl.
13. Jlaiite onpenenenue (a3 paccestHUs U 3aMHIINATE UX CBS3h C MAPIHUATBHBIMU aMILUTUTYIaMU.
14. 3anummute pasnoxenne PakceHa-Xoapmapka. CKOIbKO MapLUUalIbHBIX BOJH HAJ0 YYUTHIBATh B
3TOM PA3JI0KEHUU?
15. laitte onpeaenenne IuHBI paccesius. [louemy mmmHa paccestHus -BEIIeCTBECHHAS BETHYUHA?
16. Cdopmynupyiite npubmikenue 3¢p¢dexkTuBHOro paauyca. KakoBbl mapaMeTpbl 3TOro

NpUOIMKEHUS TSl HEUTPOH-TIPOTOHHOTO paccestHus?
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17. JlaiiTe onpeneneHue peryisipHOE pelleHHe paauanbHoro ypasHeHus lllpeaunrepa u 3anummre
WHTErpaJIbHOE ypaBHEHHE ISl peryssipHoro pemieHus. Jlaiite onpenenenue ¢pynkuuu Mocra. Kak mo
¢ynkunu Mocta onpenenuts a3y paccesHus?

18. OnummTe aHAIMTHYECKHE CBOMCTBA pEryssapHOro pemeHus u GpyHkiui Mocra mis pa3imaHbIX
TUIIOB MOTEHIMaN0B. ONUIIUTE CBSA3b PETYISPHBIX PELUICHUH, OTBeHarounx HysiM Gyakun Mocra Ha
buznueckoMm U He(U3UYECKOM JIMCTE, CO CBSI3aHHBIMU, BUPTYAIbHBIMH M PE30HAHCHBIMHU
COCTOSTHUSIMHU.

19. Kak mapametpu3syercs BeIpakeHue /i Gpa3bl paccessHusl MpU pe3oHaHCHOM paccesHun? Uto takoe
«puBeneHHas sHeprusi»? 3anumute Gopmynsl bpeiira-Burnepa u ®@ano. Kak yctpoena auarpamma
Aprana 11 pe30HaHCHOTO paccestHus?

20. Chopmynupyiite Teopemy Doka-Kprsuiosa.

Tunosble 3aJaHus 1JIs CAMONIPOBEPKH
1.Kakoe 13 BoIpaskeHUH MPaBUILHO OMUCHIBAET ACUMIITOTUKY BOJTHOBOM (DYHKIIMH PACCESIHUS:

_ T ikr
A p(r)——ekl s eTa(e)

_ - ikr
B. V/(r)ﬁ)elkr'k eT f(@)
ikr

C.y(r)——eikl+ er—zf(é’)

_ - ikr
D.C. y(r)———A(e KT+ er—2 £(0))

_ - ikr
Eu(r)——AE K + eT £(0))

2. AMIuMTya paccesiHUsl Ha HYJIEBOW yroJl Ha HEKOTOPOM IMOTeHIMaie paBHa -1+ i(B8 ®M), koraa
BOJIHOBOE 4HCIIO0 paBHO 2PM?. B atom ciydae nuddepeHnuanbHoe ceueHne paccesHus Ha HyJleBOi
YrOJ1 U TIOJTHOE CEeYeHHe PaBHBI (B efuHUIAX DM?):

A.l udn

B.2u4n

Clun

D.2um.
3.AMIUIMTYa paccesHUsl Ha HYJIEBOH yros Ha HEKOTOPOM IMOTeHnuane paBHa -1+ i(B ®M), korma
BOJIHOBOE YHCIIO paBHO 2PM?. B atom ciydae nuddepeHnuanbHoe ceueHne paccesHus Ha HyJleBOi
YTOJ1 U TIOJTHOE CEeYeHHe PaBHBI (B efuHUIAX DMm?):

A.l ndn

B.2u4n

C.lun
18



D.2um.

E.2u2 .

4.Yacrtuia Maccel MpaccenBaeTcs Ha MOTEHIUANIe IPSIMOYTOJIbHOM sMbI riryOuHOU Vo 1 pagmycom R.
B xakom u3 ciaydaeB jyinHa paccessHusl OeckoHeuHa?

A. 2mVo)YR = 7h

B. (2MVo)Y2R = % 7

C. (2mVo)M2R = % h

5.Kakoe u3 BbIpa)keHUI MPaBUIBHO ONKCHIBAET MOBEIECHHUE PE30HAHCHOW yacTH (a30BOro clBUTa B
3aBHCHUMOCTH OT 3HEprun?

2

A o5, = arctgF (Er- E)
_ 2

B. 5, —arctgF(E-ER)
2

C. :arcctgF(ER- E)

D. o, = arcctg% (E - Er)

6.Kaxoe u3 BbIpa’keHUI NMPaBUIBLHO ONPEIEISET AIUHY PACCETHHUS:
A. a, = - limf, (k)
k—>0
1 .
B. —= -lim kctgdo (k)

a
k—>0

[¢]

C. ag= - lim kfo(k)
k—>0

7. JlnuHa paccesHUS sl HEKOTOpOro moreHnuaia pasHa /0 @m. Uemy paBHO auddepeHraabHoe
CEYEHHE PACCEsHUS Ha 3TOM ITOTEHIIMAJIE B IIPEIee HU3KUX SHEPIUil?

A. 10 bapnu

B. 1 munnubapn
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C. 10 munnubapm
D. 100 munnubapn
E. 16apn

8.JlnrHa paccesHUS A MOTEHIMAIa MPSMOYToJIbHOW MBI paauyca R paBHa OeckoneuHocTn. Uemy
PaBEH B 3TUX YCIOBUAX 3(pPeKTUBHBIN paguyc:

A. (-R)

o o
9.HI/I(1)(1)€p€HL[I/IaJIBHOC CCUYCHHUC pACCCAHHA 4aCTULbI C SHCPIrucHu E na NOTCHLOHUAJIC 2 — ONMCHIBAETCS
r

dbopmyIoii:
a 1
A o(0) = (—=)?
o(0) = (g V¥ —
sin® —
2
a 1
B. 6(6) = (= )
2E° .,
sin® —
2
a 1
C. o) =—
a() 4E sin* @
o 1
D o) = —
o0 =% .34
sin® —
a 1
E. o(0) = (—=)?
() (4E)sin49

10.CpenHexBaapaTHUeCKHil pajuyc aToMa paBeH 3ao> (8o - MepBHIil GOPOBCKMIA paguyc). 3apsa aapa
Z. luddepenunanbHoe ceueHUe paccesHHUs 3JEKTPOHAa Ha 3TOM aTOMe Ha HYJEBOW yroji paBHO (B
eIMHUIIAX aoz):

A. 972

B. 422

C. z?

D. g22
4
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11.Kakoe u3 BbIpaXeHUI SIBIISETCS onpeaeneHueM 3PPEeKTUBHOTO paanyca:

A ketgo, (k) > - £ %rok2

Mauisie K

B.kctgo, (k) > - 1y 1rok
a, 2
Mauisie K
1 2
C.kctgo, (k) > - — + rok
a,
Maibie K
1
D.kctgo, (k) > - —+ rok
a,
MaJbiek

12.Yemy paBHO BOJHOBOE YHUCIIO HYKJIOHA ¢ 3Heprueid 20 M>B? IlpuHATH SHEPrUIO MOKOS HYKJIOHA
paBHoit 940 M>B hc =197M>B- DM . OtseT Boipasuth B M u oxpyriuTh 10 HENbIX.

Al
B.2
C.5
D. 10

13.IlonHOE cedyeHHE paccestHUsl 3aJaHO B BUJE CYMMI)IO'ZZO'| .Kakoe u3 BeIpaxeHudl 3amaet
|

napnruaJibHOC CCUCHHUEC O ?

sin® &,
k2

A. 47 (21 +1)

B. 4z (21 +1)|f, ()|’

|, ()
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@M. Uemy paBHO MakCHMalIbHOE 3HAUY€HHWE OPOUTATHHOIO MOMEHTA, KOTOPOE HAJ0 YYHUTHIBATH B
Pa3I0KECHUH aMILJIUTYAbI PAaCCECAHUA T10 MapluraIbHbIM BOJHaM?
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4. 0

15.Kakoe u3 BbIpaXEHHH IPaBUIBHO OIKCHIBAET IOBEACHHUE NApLUAIBHOIO CEYEHMSI pPacCEsTHUS
BOJIM3U pe30oHaHca ¢ sHeprueil £R,, LIUpUHOM /1 HyleBbIM (POHOBBIM (Pa30BBIM CABUTOM?
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14.3. Kpamkuiit mepmunonozuueckuit ciosaps

Cedenue paccesHUs, aMIUIUTY/a PACCESHUS, COCTOSIHUE pacCesHUs, MHTETPaIbHOE YPaBHEHHE
Teopun paccessHus (ypaBHeHue Jlunnmana-llIBuHrepa), OOpHOBCKHME pSJbl, HEPEIATUBUCTCKUE
(efHMaHOBCKHE IUarpaMMBbl, Pa3IoKEHHE 10 MapUUAIBHBIM BOJIHAM, MapIHaIbHBIE aMILTUTY/bI,
Ga3bl paccesHus, NaplLUaIbHbIE CEUCHMs, JUIMHA paccesiHUs, npubimxeHne >3(pQeKTUBHOIO paguyca,
ONTHYECKas Teopema, KYyJOHOBCKOe paccesaue, (opmyna Pesepdopaa, mHOkuTens [amosa,
dopmdaxTopsl aToMOB U saep, popmyna MoTra, AByxmapaMmeTpudeckoe pacnpeaenaeHue depmu,
¢ynkuuu Mocra, peryssipHoe pelieHne, aHaTUTUIECKHE CBOMCTBA PEryISIPHOTO peIieHus U QyHKIHA
Nocra, nymu QyHkiun HMocrta, cBsi3aHHbIE, BUPTyaJlbHbIE M PE30HAHCHBIE COCTOSHUS, PE30HAHCHOE
paccesaue, dopmynsl bpeiita-Burnepa m ®dano, nuarpamma Aprana, Teopema Doxa-Kpruiosa,
siKOHaNbHOE MpUOIMXkeHue, pyHkus npoduis, npudbnmxenne Cutenko-I nayodepa.

15. OCOBEHHOCTHU PEAJIM3ALIMMA JUCHUIIVIMHBI [JIs1 MUHBAJIMJIOB U JIMI C
OT'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

B cooTBercTBUM ¢ MeTOAMUYECKUMHU peKoMeHAauusiMu MunoOpaayku PO (yTB. 8 ampens 2014
r. Ne AK-44/05BH) B Kypce HpezroiaraeTcsi MCIojib30BaTh COLMANIbHO-AKTUBHbBIE U peQIIeKCUBHBIE
METO/Ibl O0y4YeHHs, TEXHOJIOTMH COLMOKYIbTYpHOU peabmintanuu oOydaromuxcs ¢ OB3 ¢ nensio
OKa3aHHWs IOMOUIY B YCTAHOBJIEHUH MOJTHOLEHHBIX MEXINYHOCTHBIX OTHOIIEHUH.

OOyyeHue 1Ml C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSI OCYILECTBIISIETCSI C Y4ETOM
UH/IMBUYAJIbHBIX TCUXO(U3MUYECKUX OCOOCHHOCTEH, a Uil HMHBAIMJIOB TaKXK€ B COOTBETCTBUHU C
WMHAUBUAYaAIbHON MporpaMMoi peaduiInTaluy HHBAIH/IA.

Jis JMI ¢ HapylleHHeM C¢JyXa BO3MOXHO IpelocTaBieHHe HH(OpManu BU3YaJIbHO
(KpaTKMIl KOHCHEKT JIeKIM, OCHOBHAs U [IONOJHHUTENbHAS JIUTEpaTypa), Ha JIEKIHMOHHBIX U
IPAKTUYECKHUX 3aHATHUSX JOIYCKAaeTCsl NMPUCYTCTBUE AaCCUCTEHTA, a TAK XK€, CypAONEPEBOJYMKOB U
TU(dI0CYpIOTIEPEBOTUUKOB.

Onenka 3HaHUN OOy4aroIMXCS HA NPAKTUYECKUX 3aHATUSAX OCYIIECTBISIETCS Ha OCHOBE
MUCHbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOINPOCHI, MMCbMEHHO BBIITOJIHEHHBIX MPAKTUUECKUX 3a/1aHUH.

Jloknan Tak e MOKeT OBbITh NMpeJOCTaBIeH B MUCbMEHHOU ¢opme (B BHIE pedepaTa), NMpH
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3TOM TpeOOBaHUS K COJIEPKAHHIO OCTAIOTCS TEMHU e, a TpeOOBaHMA K KadeCTBY H3JI0KEHUS
Mmarepuana (IOHATHOCTb, KayeCTBO PEUYH, B3aMMOJAEHCTBHE C ayIUTOpPHEH W T.1.) 3aMEHSIOTCS Ha
COOTBETCTBYIOIIIME TpeOOBaHUs, MPEAbSBIsEMble K NMUCbMEHHBIM padoTaM (KauecTBO O(pOpMIICHUS
TEKCTa U CIMCKA JIUTEPATYPhl, TPAMOTHOCTb, HAJIMUKE WIUTFOCTPALIMOHHBIX MATEPHUAJIOB U T.1.).

C y4eToM COCTOSHUS 3A0POBBS NPOCMOTP KMHO(UIbMA C MOCIEAYIOUIUM AHAIU30M MOXKET
ObITh MpOBEJNEH J0Ma (HampuMmep, NP HEOOXOAUMOCTH [JONOJHHUTEIbHON 3BYKOYCHIIMBAIOILEH
anmnapaTtypsl (HayumrHuku)). B Takom citydae oOydaromiuiicsi MmpefaocTaBiisieT MUChbMEHHBIN aHaIH3,
COOTBETCTBYIOLIUH NPEIbABIAEMBbIM TPEOOBAHUIM.

ITpomexyTouHas aTrectauus AJid JIMI C HAPYLIEHUSMHU ClyXa MNPOBOJUTCS B NMHCbMEHHOMN
dopme, IpU 3TOM HCHONB3YIOTCS OOIIME KpUTEpUM OleHuBaHUA. [Ipy HEoOXoaUMOCTH, BpeMs
MOJTOTOBKH Ha 3a4€Te MOXKET OBITh YBEIHUYCHO.

JUisd Ui ¢ HapylleHMeM 3peHMs JIOIYCKaeTcs ayJuallbHOE IPeIOoCcTaBlieHHue HMH(pOpMaIuu
(HampuMmep, ¢ UCIIOJIb30BAHUEM IIPOTPaMM-CUHTE3aTOPOB PEUH), & TaK )K€ UCIIOJIb30BAHUE HA JIEKIUIX
3BYKO3alMCHIBAIOIUX YCTPONCTB (AUKTOPOHOB M T.A.). JloImycKaeTcsi NMPHCYTCTBUE HA 3aHATHUSX
accHUCTeHTa (TIOMOIIHNKA), OKa3bIBAIOIIEr0 00YJYarOIUMCS HEOOXOAUMYIO TEXHUYECKYIO TIOMOIITb.

OneHka 3HaHMH, 00yJarOIMXCsl HA MPAKTUUECKUX 3aHATUAX OCYLIECTBISIETCA B YCTHOH opme
(KaK OTBETHI HA BOMPOCHI, TaK W MpaKTHUYECKHe 3amaHusi). [Ipm HeoOXommmocTu aHanm3a QuibMa
MOYKET OBITh 3aMEHEH OIMCAaHMEM CHTYallud MEKITHUYECKOI'O B3aUMOJCHCTBUS (Ha OCHOBE OIbITa
pPECHOHJEHTa, XYAO0XKECTBEHHOM JUTepaTyppl M  T.A.), IO3BOJISIIOLIUM  OLCHUTb CTENEHb
cOPMHPOBAHHOCTH  HABBIKOB  BIQJECHUS METOJaMM aHalM3a M BBIABICHHUA  CIEHUPUKU
(YHKIIMOHUPOBAHUSI U Pa3BUTUS IICUXUKH, I[O3BOJISIIOIIMMU YUUTHIBaTh BIIMSHUE ATHUUECKUX
¢dakTopoB. Ilpu mnpoBeneHMH NPOMEXYTOYHOM aTTeCTallMd JUId JIMIl C HapylIeHUEM 3pEeHHs
TECTUPOBAHUE MOXKET OBITH 3aMEHEHO Ha YCTHOE COOECceI0BaHUE 110 BOIIPOCAM.

JIuna c¢ HapyumleHMsIMH OIIOPHO-IBHUIaTeJbHOI0 anmapara HE HYXIAITCSI B OCOOBIX
¢dopMax mpenocraBiieHUusl y4eOHbIX MarepuanoB. OJHAKO, C Y4YETOM COCTOSIHHUS 3[0pOBBbS 4YacTh
3aHATUM MOXeT OBbITh peaqu3oBaHa JUCTaHIMOHHO (mpu momouu cetu «MHTepHer»). Tak, npu
HEBO3MOKHOCTH IOCEUICHUS JIEKIIMOHHOTO 3aHATHsI 00y4Jaroluicss MOXKET BOCIIOIb30BaTHCSI KPATKUM
KOHCIIEKTOM JIEKIIUH.

[Ipy HEBO3MOXHOCTM TIOCELIEHUS] IPAKTHUUECKOTO 3aHATUs OOydaroluics  J1OJDKEH
IPEJOCTaBUTh MMCbMEHHBIM KOHCIIEKT OTBETOB Ha BOMPOCHI, IMCbMEHHO BBIIIOJIHEHHOE IPAKTUYECKOE
3aJaHHUe.

Jloknan Tak e MOKeT ObITh NMpeloCTaBiIeH B MHCbMEHHOU ¢opme (B BUIE pedeparta), MpH
9TOM TpeOOBaHHSA K COAEPKAHMIO OCTAIOTCS TEMM K€, a TpeOOBaHMUS K KadyeCTBY H3IIOKEHUS
Mmarepuana (IMOHATHOCTh, Ka4eCTBO PEYH, B3aUMOJEHCTBHE C ayJUTOpHEed U T.1.) 3aMEHSIOTCS Ha
COOTBETCTBYIOIIME TPeOOBaHUA, MPEAbABIIEMble K MUCbMEHHBIM padboTam (kKayecTBO odopmiIeHUs
TEKCTa U CIHCKA JIUTEPATYPhl, IPAMOTHOCTb, HAJTMUNE WJUTIOCTPALIMOHHBIX MaTEPHUAIOB U T.1.).

[IpomexyTouHas arrectauusi Ajs JUI C HapyLIEHUSMH OIOPHO-IBUIATEIbHOIO ammapara
IPOBOJIUTCS Ha OOIIMX OCHOBAaHUSAX, HpPU HEOOXOAMMOCTH Tpolenypa 3adyeTa MOXKET ObITh
peann3oBaHa JUCTAHIIMOHHO (HampuMep, IMpH MOMoIM Iporpammel Skype).

Jlis 3TOro MO JIOTOBOPEHHOCTH C MpernoiaBaresieM OO0YyYarolIuiicss B ONpeIeNeHHOE BpeMs
BBIXOJMT Ha CBsI3b JJI1 IPOBEACHMS IMpoLenyphl 3aueTa. B Takom ciydae 3ader chaercs B BUJE
cobecejoBaHusl Mo BompocaM (cM. (OpMBI NPOBEAEHHS MPOMEXKYTOUHOH aTrTecTaluu s JIUL C
HapylIeHUsAMHU 3peHusi). Borpoc u npaktuyeckoe 3a1aHre BEIOMPAOTCsl CAMUM IIpernojjaBaTesieM.

HpI/IMe'-IaHI/IeZ q)OHJII)I OIICHOYHBIX CPEACTB, BKIIOYAIOMIUC TUIIOBBIC 3aJaHUA W MCTOABI OLICHKU,

KPUTEPUU OLICHUBAHMS, IIO3BOJSAIOINIME OLEHUTh pPE3yJbTaThl OCBOCHMUS JAHHOM JHUCLMUIIIIMHBI
obyuaronumucs ¢ OB3 moryTt Bxoauts B coctaB PII/] Ha mpaBax OTAeNBHOTO TOKYMEHTA.
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