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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 AUCUUIUIMHBI — OMNKMCAHUE MPOLIECCOB PACCESIHHUSI B aTOMHOM M siZiepHOW (M3MKE U OLEHKa
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

JucuuiivHa peanu3yercss B paMKax 4acTd, (OopMHUpYyeMOM YydacTHHUKaMH 00pa30BaTEeNIbHBIX
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 MOAYIIS IS

- 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
MOTEHIIMANA TUCITUTLINH
poheccCuoHaNTbHOTO MOAYJIS JIIs
(bOopMUPOBAHUS KPUTUIECKOTO
MBIIUICHHSI, YMEHHS paCCMAaTPUBATh
pa3IMYHbIE UCCIEOBAHUS C IKCIIEPTHOM
MO3UIUH MIOCPEJICTBOM OOCYKICHHUS CO
CTYJIEHTaMH COBPEMEHHBIX
UCCIJIETOBaHHM, HCTOPUYECKUX
MPEMOCHUTIOK MOSBICHHS TE€X WU HHBIX
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 MOJICTBbHBIX, 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 COOTBETCTBHHU 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 JEATEILHOCTH 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 MPAKTUK U MOJTOTOBKY
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
MOJIKPETJICHUS PAllMOHAIBHO-
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
AMOIIMOHAIBHBIMU CBOMCTBAMU YICHOB
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. Mcnonp30BaHue BOCIUTATEILHOTO
noTeHIHana 610Kka mpodecCHoHANTbHBIX
JTUCIUILIAH A7 (OPMUPOBAHUS YyBCTBA
JINYHOHN OTBETCTBECHHOCTH 3a COOIIONCHHE
SIEPHOM M paIualliOHHOM 0€30MMacHOCTH,
a TaKke COOJIOZICHUE TOCYIaPCTBECHHBIX U
KOMMEPUYECKUX TaliH.

4. Mcnons30BaHHE BOCIIUTATEILHOTO
MOTEHIIMaNa CoiepKaHus OJIoKa
JUCITUIUTAH «DKOJIOTHs», «Jlo3uMerpust u
3aIUTa OT HOHU3UPYIOIMIUX U3ITYISHUI,
«S nepHble TexHONOrUMY, «PanuanmonHas
1 DKOJIOTMYecKasi 0€301acHOCTh 00BEKTOB
AT, «TexHoreHHbIe CUCTEMBI U
IKOJIOTHUECKUN pHuck», «be3zomacHoe
obpamenue ¢ PAO u OSATy,
«PaguanmoHHas SKOJIOTHUS IS
(hopMUPOBaHHS OTBETCTBCHHOMN
9KOJIOTHUECKOH MO3UIIUU TTOCPEICTBOM
M3YYCHHSI BOITPOCOB 00ECTICUCHHUS TaKOTO
ypoBHs 6e3onacHocTi ADC, mpu
KOTOPOM BO3JICHCTBHE Ha OKPYKAIONTYIO
cpeny obecrieunBaeT COXpaHeHUe
TIPUPOIHBIX CUCTEM, MTOIEPIKAHUE MX
LIEJIOCTHOCTH M JKM3HEO0ECIICUNBAIOIINX
(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 | NUCIUIUIHH JUTsl (OPMHUPOBAHUS 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 MOTEHIMaNa CoAepKanus OJoKa
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
(dbopMUpOBaHUS OTBETCTBEHHON
9KOJIOTUYECKON MO3ULIUA TIOCPEICTBOM
M3YYEHHUS BOIIPOCOB OOECTIEUeHUs TAaKOTO
ypoBHs 6e3omacHoctu ADC, ipu
KOTOPOM BO3JICHCTBHE Ha OKPYKAIOUIYIO
cpeny oOecreurnBaeT COXpaHEHUE
MIPUPOIHBIX CUCTEM, MOAJIEPKaHUE 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 MO3UIIUY TIO | MOTEHIMAaNa 6J10Ka MPOoheCCHOHATBHBIX

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

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

4. Vcnionb30BaHNE BOCIIUTATEIHHOTO
MOTEHIMANa CoAepKanus OJoKa
JUCITUILIAH «DKOIOTUsY, «Jlo3uMeTpus u
3alUTa OT HOHU3UPYIOIMIHNX U3ITYICHHI,
«SlnepHble TeXHONMOTHWY, «PagnanuonHas
1 DKOJIOTHYeCKast 0€30MacHOCTh 0ObEKTOB
ATL», «TexHOreHHBbIE CUCTEMBI U
AKOJIOTMYECKHI PUCK», «be3onacHoe
obpamenue ¢ PAO u OATy,
«PanmarioHHast YKOJIOTHSI TSI
(dbopMUpOBaHUS OTBETCTBEHHOU
9KOJIOTUYECKON TTO3UIIUA TIOCPEICTBOM
W3YYEHHUS BOMIPOCOB OOECTICUEHUS 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
3aXOPOHEHUHU U IepepabOTKe sIEPHBIX
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 OBYYAIOIIUXCHA

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 uncine:
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 OTBEJIEHHOI'O HA HHX KOJMYECTBA

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 aTOMax M spax
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. Meton 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 yacTHUIIbI B CUJIOBOM 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
KBaHTOBOM 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 depeHINaTbHBIX CeUeHUH B 1abopaTOpHOU
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. Hynmu ¢ynkuunii 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 TEOPHH 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
npuOIKeHus. 3a1a4a JBYX Tel B KBAHTOBOM
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 AJIEKTPOHOB | PaccessHue OBICTPBIX AJIEKTPOHOB HA aTOMaXx.
5.6 Ha aToMax U spax ®opm-pakTop KBaHTOBOM cucteMsl. Paccesnue
PENATUBUCTCKUX AJIEKTPOHOB Ha siipax.
dopmyna Morra. Pactipenenenne Oepmu.
1.4. DiikoHanpHOE TPUOTUKEHUE DiikoHaBbHOE TTpuOIKeHne. OyHKIUS

7.8 npoduid. DUKOHaIbHOE NPUOIMKEHNE 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. Jluarpamma Aprana.
daspl paccesiHUsI.

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. Meto 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. PezoHancHoe 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
«BBeneHne B KBaHTOBYIO TEOPHUIO PACCEsSHUS U €€ MPUIIOKEHUS K SJIepHON (U3UKE», YTBEPKICHO Ha
3acenanuu otaeneHus ADPuT (mporokon Ne 1 ot «30» aBrycra 2023 1.).

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 popMUpyeMbIMU KOMIIETEHIUSIMU ¥ (POPMAMU KOHTPOJISI KX OCBOEHHUS

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
3HAHMH, YMEHUH U HABBIKOB, XapaKTePU3YIOIIUX 3Tanbl GopMHUPOBAHUA KOMIIETEHIUH

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

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 aTTecTaius 1no JUCHUUIUIMHE SBJIAETCS MHTETPAIbHBIM MIOKA3aTelleM KauecTBa
TEOPETHUECKUX U MPAKTUYECKUX 3HAHWK U HABBIKOB OOYYAIOIIUXCS O JUCIUIUINHE U CKIIAJAbIBACTCS
U3 OLIEHOK, MOJIYYEHHBIX B XOJI€ TEKYIIEH 1 MPOMEXKYTOYHOM aTTeCTALlUH.

— Texymas aTTecTanusi B CEMECTpe MPOBOAUTCS C IENBI0 00eCIIeYeHUs] CBOEBPEMEHHOM
00paTHO¥ CBS3H, 7151 KOPPEKIIMU O0YUCHHS, aKTUBU3AIIUNA CAMOCTOSITEIBHONU PaOOTHI O0YyJarOIIHXCS.

— [IpomexxyTouHasi arrectamnusi MpeaHa3HayeHa IS OOBEKTUBHOTO TOATBEPKIACHUS W
OIICHUBAHMSI TOCTUTHYTHIX PE3YIBTATOB OOYUEHHUS MOCIIE 3aBEPIICHUS U3YyYCHHUS TUCITUTUTUHEIL.

— 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 CaMOCTOSITEIbHON pabOThl 00yUaloLIerocs 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
no3aHee 16 Hexenu yyeOHOro cemectpa. BrirrouaeT B ce0s OLIEHKY MEPONIPHUATUIN 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 cucTeMBbI / 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
IIpomexxyTOouHas 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 3aCUUTHIBACTCS, B IPOTHBHOM ClIydae
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 MPOMEXKYTOUHYIO arTecTanuio cocrasiser 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 «XOpOII0Y» BBHICTABISETCS
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. DneMeHnTapHoe BBeIeHHE B (PU3UKY JIEMEHTApHBIX YacTHUll : yueOHoe nmocodue /
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 : yueOHoe nocooue / 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.

2.

3. Hx. Teinop. Teopus paccessnud. - M., Mup, 1975.

4. P. Hetoron. Teopus paccesHus BoJH 1 yactull.- M., Mup, 1969.

S. A.T. Curenko. Teopus saepHbIX peakiuii. - M., Dueproaromuznat, 1983.

6. B. B. banamos. KBantoBas Teopusi CTOIkHOBeHH. - M.., u3a-so MI'Y, 1985

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

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

9. Banantan JI. CybaTtomnas usuka. - M., Mup, 1986, 1.1. DnemenTapusiii moaxon - 1 9k3., T.2.

JanbHenniee pasBuTue.
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10.  A. CanbGepu. KBanroBas MexaHuka U (HU3HMKa 3JIeMEHTapHBIX yacTull. - M., Mup,19809.
11. P. ®eitnman. Teopus GpyHIaMeHTaIbHBIX MporieccoB. - M., Hayka, 1978.

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

13. B.B. Komapor, A.M. Ilonosa, B.JI. 1Ila6yioB. /[uHamMHuKa cHUCTEM HECKOJBKHUX KBAHTOBBIX
yactuil.- M., U3n-Bo MockoBckoro yH-Ta, 1996.

14. @. 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. METOJIWYECKHUE VKA3AHHUS JUIS OBYYAIOIIMXCA MO OCBOEHHIO
TACIHATLITAHBI

Ha mepBom 3tarne u3ydeHus Kypca peKOMEHIYETCS U3YUUTh XapaKTePHBIA MAcIITa0 BEIHYUH,
OMUCHIBAIOIIUX PaccMaTpUBaeMbI€ SIBJICHUS (IIOPSIIOK CEUCHHM, paJliyC B3aUMOJECUCTBUS U T.1.). Ha
CJICAYIONIEM 3Tare HEoOXOAUMO pa3o0paTbCs C TMOHSATHEM AMIUIMTYIbI PACCESIHHS M €€ CBSI3bIO C
QG epeHIraIbHBIM CEYCHUEM PacCesHusI.

[Tpu w3ydyenun Bompoca «/HTerpagbHOE ypaBHCHHE TEOPUHU PACCESHHS» CICIyeT MMETh B
BUJy, YTO MpeUlaraéMblii B Kypce BBIBOJI 3TOTO YpaBHEHHs HCIOJIb3yeT Merond (pyHkuuil ['puna u
anmapar 0000meHHbIX GyHkiwid. [Ipy HEOOXOMMOCTH JIeTa i BHIBO/Ia MOKHO HAWTH B 1 TOME KHUTH
A.Meccua. Ocoboe BHUMaHHE PEKOMEHAYETCS 0OpaTUTh Ha BOIPOC «3ajayda JBYX TElI B KBAaHTOBOM
Mexanuke. CBsizb quddepeHIranbHbIX CeUeHU B 1a00paTOPHOM cUCTEME M CHCTEME IIEHTpa Maccy,
MOCKOJIBKY C HUM CBSI3aHBI UCTIOJIb3yeMbIe B (PU3HUKE PEaKTOPOB BOIPOCHI O CPEIHEH MOTEepe SHEPTUU
U CPEJIHEM KOCHHYCE YIJIa pacCesiHUS TPU YIIPYTOM pacCesHUM MEJICHHOTO HEUTPOHA Ha si/Ipe.

[Ipy u3yyeHUH BONMPOCOB O B3aUMOJEUCTBUHU 3aAPSKEHHBIX YACTHI] HEOOXOAUMO OOpaTUTh
BHUMaHHE Ha TMOHATHE ¢GopM ¢akTopa KBaHTOBOH cucrembl. [lpu u3ydenun (a3oBoit Teopuu
paccesHus BaXKHYIO POJb WMIPAIOT TOHATHS JUIMHBI paccesHuss U dPQekTuBHOro paamyca. Ilpum
U3YYEHHU DTHX BOMPOCOB PEKOMEHIYeTCs pa3o0paThCsl ¢ MPAKTHUYECKHUMH MPHIOKEHUSIMH ASTHX
HOHATHH K OIIMCAHHUIO HU3KOOHEPTCTUUCCKOTO HGI)'ITpOH-HpOTOHHOFO pacCceiaHrd U B paMKax METOJa
¢byskuii Mocta u3y4uTh BOMPOC O CBS3H JUIMHBI paccestHus U 3(G(HEKTUBHOTO paguyca ¢ SHEPTUSIMHU
CBSI3aHHOTO M BHPTYAJIBHOTO COCTOSHUM B N-p cucreme. Ocoboe BHUMaHWE CIEAyeT YIECIUTh
M3YYECHHUIO PE30HAHCHOTO pacCesHUS KaK OJIHOTO M3 MHTEpecHEeWIMX (U3UYECKHX SBICHHUHA B
KBAaHTOBOW (hM3HMKE, UMEIONIUX K TOMY K€ BaXHOE 3HAUYCHHE B SJIEPHOM HHEpreTHuKe (Pe30HAHCHI BO
B3aMMOJIeHcTBUM HelTpoHa ¢ sapoM U Jomnep-a¢dext). [Ipu u3ydyeHUH BBHICOKOIHEPTEeTHYECKOTO
paccesiHUsI pEeKOMEHIyeTCsl 0OpaTUTh BHUMaHUE Ha SUKOHAbHOE MPUOIIKEHUE U €r0 IPUMEHEHHUS B
AnepHON (U3UKe.

12. MEPEYEHb HH®OPMAIIMOHHBLIX TEXHOJIOTHA, WCHOJB3YEMBIX IIPHU
OCYHIECTBJIEHUMN OBPA3OBATEJBHOI'O MNPOLHECCA INIO JAUCHMIIJIMHE,
BKJUIIOYASA NEPEYEHD ITPOI'PAMMHOI'O OBECIIEYEHUA 1 THO®OPMALIMOHHbIX
CITPABOYHbIX CUCTEM (TP HEOBXOJIUMOCTHN)

Hcnonp3oBanue nHGOPMAIIMOHHBIX TEXHOJIOTHUH MPH OCYIIECTBICHIH 00pa30BaTEILHOTO IPOoIecca 1Mo
JUCLUIUIMHE OCYILIECTBISETCS B COOTBETCTBMM C YTBEp)KICHHBIM IlonokeHuem 00 DIeKTpOHHOMH
uH(popMalnoHHO-00pa3oBarenbHOM cpene UATO HUAY MUDU.

OneKkTpoHHass cuctema ympaBieHus oOydenuem (LMS) wucnomessyercss i peanuzanuu
00pa30oBaTeNbHBIX MPOrpaMM IPH OYHOM, JUCTAHIIMOHHOM M CMEIIEHHOM peXuMe O0O0ydeHus.
Cuctema peanusyeT CIeyIoe OCHOBHbBIE (PYHKITUU:

1) Co3naHue ¥ yrpaBiieHUE KJIacCaMH,
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2) Cosznanue Kypcos,

3) Opranu3anys 3aicH yJaimuxcs Ha Kype,

4) [TpemocraBnenue NOCTyMa K y4eOHBIM MaTepraiam JUIsl yIamuxcs,

5) [Tybnukarus 3a1aHuii 151 Y4EHUKOB,

6) Onenka 3a/laHuii yJaluxcs, IpoBeIeHUE TECTOB M OTCICKUBAaHUE ITporpecca o0yueHus,
7) Opranu3anus B3auMOJICHCTBUSL y4aCTHUKOB 00pa30BaTEIBHOTO MPOIIECCa.

Cucrema HHTCTpUPYCTCA C JOIOJIHUTCIIbHBIMU CCPBUCAMU, 06eCHe‘-H/IBaIOH_[I/IMI/I BO3MOXHOCTb
UCIIOJIb30BaHUs TaKuX (YHKIUI Kak paboumii KajeHJapb, BUJEO CBS3b, MHOTOINOJIb30BATEIBCKOE
peIaKTUPOBaHKUE JTOKYMEHTOB, CO37aHUE (OPM OIMPOCHUKOB, MHTEPAKTHBHAS JOCKA JUIS PUCOBAHHMSI.
ABTOpH3aLysl MOJIB30BATEICH B CHCTEME OCYIIECTBISICTCS TOCPEICTBOM KOPIIOPATUBHBIX aKKAYHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.

12.1. Ilepeuens ungopmayuoHHbIX MEXHONOUL

HpI/I OCYHICCTBJICHUUN O6pa30BaTeHBHOFO mnmponecca 1Mo AUCHUIUIMHE  HMCIIOJIB3YHIOTCA
CICOYIOIIUEC I/IH(bOpMaI_[I/IOHHBIe TCXHOJIOTHH:

- IMPOBCACHUC JIEKIUH U IMPaKTHYCCKUX 3aHATUH C HCHOIb30BaHUEM CHaﬁH'HPCBCHTaHHﬁ;

- I/IHTepaKTHBHOG O6H.[CHI/IC C IIOMOIIBIO IIPOIrpaMMBbI skype;

- OpraHu3anusa B3aUMOJICUCTBUS C 06y‘laI-OH_II/IMI/ICH MoCpCaACTBOM BHGKTpOHHOﬁ IIOYTHI U
SHNOC.

12.2. Ilepeuens npozpammuozo obecneuenusn
— IIporpammsl 71 IeMOHCTpaluu U co3anus npesenranuii («Microsoft Power Point»).
12.3. Ilepeuensv unghopmayuonHnbIX CHPAGOYHBIX CUCEM

JlocTyn K 3IEKTPOHHBIM OMOIMOTEYHBIM pecypcaM U 3JEeKTPOHHON OMOIMOTEHYHON cucTeMe
(OBC) ocymiecTBISIETCS] TOCPEICTBOM CIEIUAIBHBIX pa3/ieioB Ha odunmanpHoM caiite MATD HUAY
MUOU. ObecriedeH T0CTYI K IEKTPOHHBIM Katajoram oubinoreku MATD HUAY MUOU, a Takxke
ANEeKTpOHHBIM oOpa3oBarenbHbiM pecypcam (OMOC), chopMHUpOBaHHBIM Ha OCHOBAHHMM MPSIMBIX
JIOTOBOPOB C TpaBooOIafaTe siMi Y4eOHOM U y4yeOHO-METOIUYECKOW JUTepaTyphbl, METOIUYECKUX
ocoouii:

1) DeKTpOHHO-0MOIMOTEeYHAs cucrema HUAY MHU®U,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

2) OBC «M3narenncTBa Jlanby, https://e.lanbook.com/;

3) DnektpoHHO-0MOMHoTeuHas cuctema BOOK .ru, https://.book.ru;

4) ba3zel  nmaHHBIX  «OnekTpoHHO-OMOMMoTeuHas  cucrema  elibrary»  (OBC  elibrary),
https://elibrary.ru;

5) basosas Bepcust O9bC IPRbooks, https://.iprbooks.ru;

6) baswl gannbIX «9nekTpoHHas 6ubanoTeka Texundeckoro BY3ay https://.studentlibrary.ru;

7) DneKTpOHHO-0MOIMOoTEeYHAas cucTema «AlOykc.py/ibooks.ruy,
https://ibooks.ru/home.php?routine=bookshelf;

8) DnextponHO-6uGIHOTeHas cuctema «DBC IOPAW Ty, https://urait.ru/.

13. OIMMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM IS
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JTUCHUIIJIMHE

JIeKIIMOHHBIE U MPAKTUYCCKUC 3aHATUSA:

VYyeOnas ayautopust Ha 20 MeCT ¢ MyJIbTUMEIUNHBIM 00OpYIOBaHUEM, IPOrpaMMHOE oOecreueHue
JUIsl KOMITBIOTEPHBIX Npe3eHTanui. Jlocka.

15



14. UHBIE CBEJJEHUA U (MJIN) MATEPUAJIbBI

14.1. Ilepeuenv ob6pazosamenvHbIX MEXHOI02UN, UCHOABL3YEMBIX NPU  OCYULECHEIEHUU
o0pazoseamenbHo20 npoyecca no OUCYUnIUHE

Jist MOCTYDKEHUS TUIAHUPYEMBIX PE3YJIbTaTOB TPU W3YYCHHH JUCIMIUIMHBI HCIIOJIB3YOTCS
cienyromue o0pa3oBaTelIbHbIC TEXHOJIOTHH:

1.MupopmanimoHHO-pa3BUBAIOIIIE TEXHOJIOTHH:

-ACIIOIb30BaHKe MIHTepHET-PEeCcypcoB M PECypCOB IEKTPOHHBIX OUOINOTEK.

2. Pa3zBuBaromiyie mpoOJIeMHO-OPHEHTHPOBAHHBIC TEXHOJIOTHH:

- IpoOJIEMHBIE JIEKIIUU U CEMHHAPBL;

- «paboTa B KOMaH/Ie» - COBMECTHasI JISATSILHOCTD T10J] PyKOBOJICTBOM JIMJIEPa, HAIIpaBJICHHAS
Ha pelieHne 00IIel MOCTaBICHHON 3a]a4u;

- «MEXIUCIUIUTMHAPHOE OOYYCHHE» - WCIOJIb30BAaHHME 3HAHMW W3 pa3HBIX o00JacTeH,
IPYNIHPYEMbBIX ¥ KOHIICHTPUPYEMBIX B KOHTEKCTE KOHKPETHO PEIIacMOi 3a1auH.

3. JINYHOCTHO-OPUEHTHPOBAHHBIC TEXHOJIOTHH O0yUCHHS:

- KOHCYJIbTAINH;

- «UHIUBUAyallbHOe OOydeHHe» - BBICTpAaWBaHWE JUIS  CTYJICHTa COOCTBEHHOM
00pa3oBaTeNbHON TPAEKTOPHH C YIETOM WHTEpeca U MPEAOYTEHHS CTyICHTA.

Bun 3ansaruit
(J1exumsi, HanMmeHoBaHHE AKTHBHBIX H
Ne HaunmenoBanmne KoaunuecTBoO
CeMHHAaPBHI, HHTEPAKTUBHBIX (JopM npoBeeHust
NN | TeMBbI JUCHHUILIHHBI aK. 4. .
NpPaKTHYEeCKHe 3aHATHI
3aHATHSA)
Paccesnue yacTuiipl B
CHUJIOBOM IIOJIC.
1. [WurerpamsHoe Jleknus 2 [IpobnemHuas nexuus
ypaBHCHI/IC TCOpI/II/I
paccestHusL.
Paccesanune YaCTHULEBI B
CHUJIOBOM I10JIC.
[IpakTnueckue
2. |WnTerpanbHoe 2 I'pynnoBoe o6cyxieHne
3aHATUSA
YpPaBHEHUE TEOPHUU
pacceaHus.
Paccesinue ObICTpBIX
2JIEKTPOHOB Ha
3. P Jlexuus 2 [IpoGnemHuas nexuus
aTomax, fJipax u
HYKJIOHAX.
Pe3onancuoe
4. Jlexuus 4 [IpoGnemHuas nexuus
paccesiHue.
. Pe3onancHoe TpaKTHYecKue ) - 5
- |paccesmue. N pynmoBoe 00CyKaeHne

14.2. ®@opmur opeanuzayuu camocmoamenvHoil padomol odyuarowuxca (memol, blHOCUMbLIE ONA
CAMOCMOAMENbHO20 U3YUEHUA; BONPOCHL O/l CAMOKOHMPONA; HMUNOGble 3A0AHUA  OA
camonpoeepku

TeMbl 17151 CAMOCTOSITEILHOIO U3Y4YCHHSA
1.Knaccudpukanus mpoueccoB croikHoBeHus. CeueHue paccesHusa. AMIuMTyaa paccesHus. Csizb
aMILTUTYABI paccesHus U TudepeHInaTIbHOI0 CEYSHHS pacCesTHUSL.
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HHuTerpanbHOE ypaBHEHHE TEOPUN PACCESHUS.

2.bopHOBCKOE MNpHUONMKEHHE [UIs AMIUIMTYIbl paccesHUs. YCIOBHS NPUMEHHMOCTH MEpPBOTO
OOPHOBCKOTO MPUOIMKEHUS TPUHU3KUAX U BBICOKUX YHEPTHUSX.

3.PaccesHue B LEHTpPaJbHOM CHJIOBOM moje. PasnokeHne no mnapuuanbHbIM BojHaMm. Dasbl
paccestnus. [lapuuanbHble ceyeHus.

4.HuzkosHepreruueckoe paccesnue. Jnuna paccesnus. [Ipubnmxenne 3pdexruBHoro paauyca.
5.0nTuyeckas reopema. OnTuyeckas TeopemMa Jjis NapluuaabHbIX CEUESHUH.

6.Kynonosckoe paccesnue. ®opmyna Pezepdopna. KynoHoBckoe paccesHue npu HU3KHX SHEPIUAX.
Muoxurenr ['amoBa. YcioBHS TPUMEHHMOCTH TIEPBOTO OOPHOBCKOTO MPHUOIMKCHHS IS
KYJIOHOBCKOT'O pPacCEsiHUS.

7.PaccessHue OBICTPBIX 2JEKTPOHOB Ha aroMax M sapax. PopmdaxTopsl atomoB u sijgep. Dopmyna
Mortra. [IByxnapamerpuueckoe pacnpeaeneHue Oepmu.

8.Meron ¢ynkmuit Hocra. Perymspuoe pemienune. WHTerpambHOe ypaBHEHHE IJIsl PETYISIPHOTO
peILIeHus.

9.AnanuTHuecKue CBOMCTBa peryisipHoro pemenus u pynxouii Mocra. Hynu ¢ynkumm HMocra Ha
¢bu3nueckoM U HepusnueckoM jucre. CBs3aHHbIE, BUPTYaAJIbHbIE U PE30HAHCHBIE COCTOSHMSL.
10.Pe3onancuoe paccessnue. @opmynsl bpeiita-Burnepa u ®ano. [Iuarpamma Aprana. Teopema
®doxka-Kpruiosa.

11. 3amaga nByX Tenm B KBaHTOBOW MexaHuke. CBs3b nudepeHIraabHbIX CEYeHUH B J1a00paTOpHOM
CUCTEME M cuUcTeMe LeHTpa Macc. CpeqHss oTeps SHEPTUU U CPEIHUN KOCUHYC YIJIa pacCesHus Mpu
YIPYTOM paccessHUU MEAJIEHHOTO0 HEUTPOHA Ha sIJIpe.

Bonpocsl 111 CaMOKOHTPOJIsA
1.ITpuBenurexnaccuukannio IpoIeccoB CTOIKHOBEHUs. JlaiiTe onpeeraeHne yupyroro paccesusl.
2. Yro takoe ceuenue paccessHus? [laiite ompenenenue auddepeHnnanbHOro U MoJHOTO CEeYeHUI
paccessHUs Ha IpuMepe OMHAPHBIX MPOLIECCOB.
3.Kak 3anucpiBaeTcs aCUMITOTHKA BOJTHOBON (DYHKIIMM PACCESIHUSI sl pACXOSIINXCS BOJIH?
4Yrto Takoe aMrumMTynga paccesHus? Kak ammiuTyaa paccesHus cBsizaHa ¢ JuddepeHIHaTIbHbIM
CEYEHUEM paccesHus?
5. 3anuimTe MHTErpajlbHOE YpPaBHEHUE TEOPUM pacCcesHus JUIsl BOJHOBOM (DYHKIMM paccesHus U
BBIBE/IUTE U3 HETO BhIPAXKEHUE JUIsl aMILTUTYbl paccesHus?
6. UYrto mpencraBnser M3 CceOSOOPHOBCKOE MPUONMKEHHE I aMIUIUTYAbl paccessHus? KakoBbl
yCIIOBUSI IPUMEHUMOCTH [1€PBOr0 OOPHOBCKOTO MPUOIMKEHUS IPU HU3KUX U BBICOKUX SHEPTUsix?
7.Kak cBs3anbl qudQepeHnmanbHble ceueHust B Ja00paTOpHOI cUcTeMe M CHUCTeMe LieHTpa Macc?
Uemy paBHBI CpeiHSsI OTEPS SHEPTUU U CPEIHUN KOCHHYC yIila PacCcessHUs IPU yIIPyroM paccessHuu
MEIJIEHHOTO HEHTpOHa Ha aape?
8. ChopMynupyiTe ONTHYECKYIO TEOPEMY.
9. IlpuBenute pelieHHe KBaHTOBOMEXaHMuYecKoW 3amaun Kemsepa [uig cocTOsHUM paccesHus H
BbIBeUTE U3 Hero ¢Gopmyny Peseppopra. ChopmynupyiTe yciaoBHE NPUMEHUMOCTH IEPBOTO
OOPHOBCKOTO MPHUOIMKEHUsT A KYJIOHOBCKOro paccesHus. JlaiiTe ompeneneHne KyJIOHOBCKOTO
napaMerpa.
10. Hdaiite onpeaenenue ¢popmdakTopa KBAHTOBOM CUCTEMbI. 3alUIINTE BBIPAKEHHUE JJIST aMIUIUTYIbI
YIPYToro paccesiHus ObICTPOro AJIEKTPOHA HA aTOME.
11.3anumuTe BBIpaKE€HHE OIS aMIUIMTYABl YIPYroro paccestHus ObICTPOro 3JIeKTpOHAa Ha
OeccmuHOBOM sizipe. UTo Takoe «IByXmapaMmeTpudeckoe pacnpeneneane Oepmum»?
Kakas nnpopmanus Obuta mojgydeHa o mapameTpax 3TOTO paclpesieeHUs U3 JaHHBIX M0 YIPYroMy
paccesiHUsI OBICTPBIX DJIEKTPOHOB?
12. [laiiTe ompeneneHue napuuaibHbIX COCTOSHUN paccesHus U MaplUalbHbIX aMIUTUTYA. 3alUIINTe
ypaBHeHue JIlunnmana-11IBuHrepa 11 MapuHuaIbHbIX COCTOSIHUN PACCESTHUS.
13. [daiite onpenenenue (a3 paccesHUs U 3aMUIINTE UX CBA3b C NapLUATIbHBIMU aMILTUTYIAMH.
14. 3anumute paznoxenue dakcena-XonpiuMapka. CKOJIBKO MapIHMaIbHBIX BOJH HA/J0 YYUTHIBATH B
3TOM pa3JIOKEHUU?
15. JlaiiTe onpeneneHue JUIMHBI paccesiHus. [louemy anmHa paccessHusA-BEIECTBEHHAs BEIUYUHA?

16. Cdopmynupyiite npubmmxenue dddexktuBHOro pammyca. KakoBbl mapamMeTpsl 3TOTO
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npUOJIMKEHUS 111 HEUTPOH-TIPOTOHHOTO paccessHus?

17. JlaiiTe ompeneneHUe peryasipHOE pelieHue paauaibHoro ypaBHeHus lllpenunrepa m 3amummre
UHTETpaJIbHOE YpaBHEHHE ISl peryisipHoro pemenus. [laiire onpenenenune ¢pynkiuu Hocra. Kak mo
¢byukun Mocta onpenenuts pazy paccesHus?

18. OnumunTe aHAIMTHYECKUE CBOMCTBA peryispHoro pemieHus u ¢ynkumii Mocra s pasmuaHbIX
TUIOB MOTeHMaN0B. ONUILIKTE CBSA3b PEryJSIPHBIX pelleHni, oTBeyaronux HyasM ¢pyHkuuu Mocra Ha
¢u3uueckoMm U HeYU3UYECKOM JIUCTE, CO CBA3AHHBIMH, BHPTYAIbHBIMH M PE30HAHCHBIMH
COCTOSIHUSIMU.

19. Kak mapamerpu3yercs BIpakeHHe Ui (ha3bl pacCestHUs IPH pe30HaHCHOM paccestHun? YTo Takoe
«mpuBegeHHas »Heprus»? 3anummte popmynsl bpeiita-Buraepa u ®ano. Kak ycrpoena auarpamma
ApraHna aj1 pe30HaHCHOT'O paccesiHus?

20. Chopmynupyiite Teopemy Poka-Kpsuiosa.

Tunosele 3ajaHus A1 CAMONIPOBEPKHU
1.Kakoe 13 BeIpaXeHUI TPABUIIBHO OMHCHIBAET ACUMIITOTUKY BOJIHOBOW (D)YHKLIMU PACCESHUS:

_ o ikr
A. y/(r)ﬁ)e'kr+ 6—0(9)
r

_ - ikr
B. y(r)——e'kKM+ 1 (p)
r
_ o eikr
C. y(r)———eikl ¢ 1)
ikr

D.C. y(r)——A(e KT+ £ 1))
r

_ o ikr
E.p(r)——AE K + eT £(9))

2. AMIuMTya paccesiHUsl Ha HYJIEBOW yroJl Ha HEKOTOPOM IMOTeHIMaie paBHa -1+ i(B8 ®M), koraa
BOJIHOBOE 4HCIIO0 paBHO 2PM?. B atom ciydae nuddepeHnuanbHoe ceueHne pPaccesHus 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 IMoOTeHnuaie paBHa -1+ i(B ®M), kornma
BOJIHOBOE YHCIIO paBHO 2PM™. B atom ciydae nuddepeHnuanbHoe ceueHne paccesHus Ha HyleBOi
YTOJ1 U TIOJTHOE CEeYeHHe PaBHBI (B efuHUIAX DMm?):

A.l ndr

B.2u4dnr
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C.lun
D.2unm.
E.2u2m

4.Yacrtuia Maccel MpaccenBaeTcs Ha MOTEHIIUANE IPSIMOYTOJIbHOM MBI riryOuHOU Vo 1 paguycom R.
B xakom u3 ciaydaeB jyimHa paccesHusl OeckoHeuHa?

A. (2mVo)Y?R = 7h

B. (2mVo)Y2R = % h

C. (2mVo)¥R = % h

5.Kakoe u3 BbIpaK€HUH MPaBUIBHO OINMCHIBAET MOBEJCHHE PE30HAHCHOW yacTh (a3oBOro CABMra B
3aBUCHUMOCTH OT YHEPrUH?

2
A. o, :arctgF(ER-E)
B. 0, =arct E(E-E )
. Og gF R
2
C. 0, :arcctgF(ER-E)

D. 6, = arcctg% (E - Er)

6.Kakoe u3 BBIpa)KeHI/Iﬁ MPpaBUJILHO OIIPEACIIACT AJIMHY PACCCIAHU:

A. do — - ||mf0 (k)
k—>0

B. L= _lim Kkctgso (k)
a

0

k—>0

C. a=-lim kfo (K)
k—>0

7. lnvHa paccesHUs IS HEKOTOpOro noteHuuana paBHa /0 @m. Yemy paBHO auddepeHunaibHoe
CEYEHNUE PacCesHUs Ha 3TOM MOTEHIUAJIE B IPEJIENIE HU3KUX dHEPTUIl?

A. 10 6apn

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

8.JlnnHa paccestHus 11 OTEHIMAIA MPSIMOYTOJIBHOM sIMBI panuyca R paBHa Geckoneunoctu. Uemy
paBeH B 3TUX ycIoBHAX 3(peKTUBHBIA paguyc:

A. (-R)

. a
9. lnddepeHnnanbHOe CEUCHUE PACCEeSTHHSI YaCTHIIBI ¢ dHepruei E Ha moTreHmmane 2 — onmuchIBaeTCs
r

bopmynoii:

a 1

A o0 =(—=)
o(6) (4E) — 0
Sin” —
2

a 1

B. 0(0) =(-=)°
o(6) (ZE) — 0
sSin” —

a 1

C. o0 =—

() 4E sin* @

a 1

D 0) = —

o) =2k 7
Sin” —

a 1

E. 0(0) = (-=)?
o(6) (4E)sin49

10.CpenHeKBapaTHUECKHil pajuyc aToMa paBeH 380> (8o - MepBHIil GOPOBCKMIA paguyc). 3aps aapa
Z. luddepennuanbHoe ceUeHUE pacCesiHUsI JIEKTPOHA HAa STOM aTOME Ha HYJIEBOM Yrojl paBHO (B
eIMHALAX Ao2):
A. 972
B. 472
C. 72
9
D. = 72
4

11.Kakoe u3 BbIpaXeHHi SIBIIEeTCS onpeaeneHueM 3PPEeKTUBHOTO paanyca:

20



A ketgs, (k) » - 1,1 rok?
a 2

Maibie K

B.kctgo, (k) > - L lrok
a 2

Mauisie K
1 2
C.kctgo, (k) > - — + rok
a‘0
Mauisie K
1
D.kctgo, (k) > - —+ rok
a,
MaJibiek

12.Yemy paBHO BOJHOBOE YHUCIIO HYKJIOHA ¢ 3Heprueid 20 M>B? IlpuHATH SHEPrUIO MOKOS HYKJIOHA
paBHoit 940 M5B hc =197M>B - @M . OtBet BbIpasuTh B @M u OKpyrauTh 10 HENbIX.

Al
B.2
C.5
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14.Hyxnon ¢ sHeprueit E=20M»B paccenBaercst Ha moTeHIane, paaunyc AeUCTBUS KOTOPOTO PaBeH S
@M. Yemy paBHO MakCHMMalbHOE 3Hau€HHE OPOMUTAIBHOIO MOMEHTAa, KOTOPOE HaJ0 YUYHUTHIBATh B
Pa3I0KEHUH AMILTUTYbI PACCEIHUS 110 MAPLUAIBHBIM BOJIHAM?
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4. 0

15.Kakoe "3 BBIpaXCHHI MPABUIBHO OIKCHIBACT IMOBEACHHE MAPIMATBLHOTO CEUYCHHS PACCESTHUS
BOJIM3U pe30oHaHca ¢ sHeprueil £R,, LIUpUHOM /¥ HyleBbIM ()OHOBBIM (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, HEPEIATUBUCTCKHE
(eifHMaHOBCKHE IUarpaMMBbl, Pa3IOKEHHE 1O MapUUAIBHBIM BOJIHAM, MapIHaIbHBIE aMILTUTY/IbI,
Ga3bl paccesHus, NaplLUaIbHbIE CEUCHMs, JUIMHA paccesiHUs, npubimxeHne >3(pQeKTUBHOIO paguyca,
ONTHYECKas TeopeMma, KYJIOHOBCKOe paccessaue, (opmyna Pesepdopaa, mHOkuTens [amosa,
dopmdaxTopsl aToMOB U saep, popmyna MotTra, AByxmapaMmeTpudeckoe pacnpeaeneHue depmu,
¢ynkuuu Mocra, peryssipHoe penieHue, aHaTUTUIECKHE CBOMCTBA PEryIIpHOTO peIIeHus U (yHKIHA
Nocra, nymu @ynkuun HMocrta, cBsi3aHHbIE, BUPTyaJlbHbIE M PE30HAHCHBIE COCTOSHUS, PE30HAHCHOE
paccesaue, dopmynsl bpeiita-Burnepa m ®dano, nuarpamma Aprana, Teopema Doxa-Kpruiosa,
siiKOHaNbHOE MpUOIMXKeHue, GyHkus npoduis, npudbnmxenue Cutenko-I nayodepa.

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

B cootBercTBUM ¢ MeTOAMUYECKUMHU peKoMeHAauusiMu MunoOpaayku PO (yTB. 8 ampens 2014
r. Ne AK-44/05BH) B Kypce IpezronaraeTcsi MCIojib30BaTh COLMANbHO-AKTUBHbBIE U peQIIeKCUBHBIE
METO/Ibl O0y4YEeHHS, TEXHOJIOTMH COLMOKYIbTYpHOU peabmintanuu oOydaromuxcs ¢ OB3 ¢ nensio
OKa3aHWs IOMOUIY B YCTAHOBJIEHUH MOJTHOLEHHBIX MEKINYHOCTHBIX OTHOIIEHUH.

OOyyeHue 1Ml C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSl OCYILLECTBIISIETCSI C Y4ETOM
UH/IMBUYAJIbHBIX TCUXO(U3MUYECKUX OCOOCHHOCTEH, a JUIl HMHBAIMJIOB TaKK€ B COOTBETCTBUHU C
WMHAMBUAYaJIbHON MporpaMmMoin peaduinTaluy HHBAIHU/IA.

Jis JMI ¢ HapylleHHeM C¢JyXa BO3MOXHO TIpeaocTaBieHne HH(OpManu BU3YaJIbHO
(KpaTKMIl KOHCHEKT JIeKIM, OCHOBHAas U [IOMOJHHUTENbHAs JIUTEpaTypa), Ha JIEKIHOHHBIX U
IPAKTUYECKHUX 3aHATHUSX JOIYCKAaeTCsl NMPUCYTCTBUE ACCUCTEHTA, a TAK XK€, CYpAONEpPEBOIYMKOB U
TU(dI0CYpIOTIEPEBOTUUKOB.

Onenka 3HaHUN OOydYaroIMXCAd HA MPAKTUUYECKUX 3aHATUSAX OCYIIECTBISIETCS Ha OCHOBE
MUCHbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIIPOCHI, MMCbMEHHO BBIITOJIHEHHBIX MPAKTUUECKUX 3a/1aHUH.

Jloknax Tak e MOKeT OBbITh NMpeloCTaBiIeH B MHCbMEHHOU ¢opme (B BHUIE pedepaTa), MpH
9TOM TpeOOBaHHA K COJAEPKAHMIO OCTAIOTCS TEMH JK€, a TpeOOBaHHUS K KadyeCTBY H3JIOKEHUS
MmarepHaia (IMOHATHOCTb, Ka4eCTBO PEYH, B3aMMOJEHCTBHE C ayIUTOpPHEeH M T.J.) 3aMEHSIOTCS Ha
COOTBETCTBYIOILIME TPEOOBaHHUS, MPEAbSBIIEMble K MUCbMEHHBIM padboTam (kKauecTBO o(opmIleHUs
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TEKCTa U CIHCKA JIUTEPATYPbI, TPAMOTHOCTb, HATMYUE WILTIOCTPALIMOHHBIX MAaTEPUAJIOB U T.1.).

C yd4eroM COCTOSIHHS 30POBbSI MPOCMOTP KUHO(PHIbMA C MOCIEAYIOUUM aHAIU30M MOXKET
OBITH TIPOBENEH Jo0Ma (Hampumep, NMpU HEOOXOTUMOCTH JOTOTHHUTEIHHOW 3BYKOYCHIIMBAIOIIEH
anmapatypsl (HaymHuk#)). B Takom cinyyae oOywaromuiicss mpeaocTaBiisieT MUChbMEHHBINA aHalu3,
COOTBETCTBYIOIINI NPEIbABISIEMbIM TPEOOBAHUSIM.

[IpomexyTouHas aTTectauus AJi JIMI C HAPYLIIEHUSIMU CIyXa MPOBOJIUTCS B MHCbMEHHOM
dbopMe, TIpH ITOM UCHOIB3YIOTCS OOIIME KPUTEPUU OlCHUBAaHUSA. [IpM HEOOXOAMMOCTH, BpeMs
MOJIFOTOBKU Ha 3a4€T€ MOXKET OBITh YBEITUYEHO.

Jist inn ¢ HApylLIeHHeM 3PeHHs JIONYCKAaeTCs ayauaibHOe MpelocTaBlieHne WH(GOpMAIuu
(HarmpuMmep, ¢ UCIIOJIb30BAHUEM MPOTPAMM-CUHTE3aTOPOB PEUH), a TaK K€ UCIIOJIb30BAHHUE HA JICKLIUAX
3BYKO3AMKCHIBAIONINX YCTPOUCTB (AMKTO(GOHOB M T.1.). JlomycKaeTcsi MPUCYTCTBUE HA 3aHITHSIX
acCHUCTeHTa (TIOMOIIHUKA), OKA3bIBAIOIIETO 00YJYarOIIMMCS HEOOX0IMMYI0 TEXHUUYECKYIO TOMOIIIb.

Onenka 3HaHMA, 00YJAFOIIMXCS HA MPAKTUYSCKUX 3aHATHSIX OCYIIECTBISICTCS B YCTHOU (hopme
(kak OTBeTHl Ha BOMNPOCHI, TaK U MpakTuueckue 3amaHus). llpu HeobxoaumocTu aHanuza ¢uiabma
MOXET OBITh 3aMEHEH OMHCAHUEM CUTYalMH MEXITHUYECKOTO B3aUMOJCUCTBHUS (HA OCHOBE OIIbITa
PECIOHJICHTa, XY/I0KECTBEHHOH  JuTepaTypsl M T.JI.), TO3BOJSIOUIMM  OLIGHUTh  CTENEHb
c()OPMHUPOBAHHOCTH HABHIKOB  BIIQJCHHWS METOJAaMH aHalW3a ©  BBIBICHHUS  CHCHUPUKA
(GYHKIIMOHUPOBAHUSI WU PA3BUTUS TICUXUKH, MO3BOJSIIOIIMMU YUUTHIBATh BIMSHHE OSTHUYECKUX
daktopoB. Ilpu mnpoBeneHWH NPOMEKYTOUHOW aTTECTAlMUA [UIS JIMI[ C HApPYIICHHEM 3pEHUs
TECTUPOBAHUE MOXET ObITh 3aMEHEHO Ha YCTHOE cOOeceI0BaHue TI0 BOIIPOCAM.

Jlunma ¢ HapylleHUsIMM OINOPHO-IABUIaTeJIbHOr0 anmapara HE HYXIAIOTCAd B OCOOBIX
dopMmax mpenocraBieHuss y4eOHbIX MarepuanoB. OJIHAKO, C YYETOM COCTOSHHUS 3[0POBBS YacTh
3aHSATUH MOXKET OBITh peaju30BaHa AUCTAaHIMOHHO (mpu momoiu cetu «MHTepHer»). Tak, mpu
HEBO3MOKHOCTH MOCEUICHHS JEKIIMOHHOTO 3aHATHs 00yJaloIIUiCs MOXKET BOCIIONIb30BATHCS KPATKUM
KOHCIIEKTOM JICKIIHH.

[Ipy HEBO3MOXHOCTH TOCEHICHHS MPAKTHUYECKOTO 3aHATHs  OOydYaloIUHCA  JTOJDKEH
MPEI0CTaBUTh MMCbMEHHBIN KOHCIIEKT OTBETOB HA BOMPOCHI, MUChbMEHHO BHITIOJIHEHHOE MPAKTHYECKOE
3aJlaHue.

Jloknazn Tak e MOKeT OBITh NMPEJOCTaBICH B MHCbMEHHOU ¢opme (B BHIE pedepara), MpH
9TOM TpeOOBaHUS K COACPNKAHHIO OCTAIOTCS TEeMH K€, a TpeOOBaHMS K KAdeCTBY H3IIOKEHUS
Marepuana (MOHSATHOCTh, KAYECTBO PEYH, B3aUMOJICHCTBUE C ayAUTOpUEH W T.JA.) 3aMEHSIIOTCS Ha
COOTBETCTBYIOIIME TPeOOBaHUS, MPEAbIBIIEMble K MUCHbMEHHBIM paboTam (kKauecTBO odopmiieHus
TEKCTa M CIHCKA JUTEPATYPhI, TPAMOTHOCTh, HATMYUE WILTIOCTPAIIMOHHBIX MaTEPUAJIOB U T.1I.).

[IpomexxyTouHast arrectauusi Uil JIML C HapyUIEHUSIMH ONOPHO-ABUTATENILHOIO arapara
MPOBOJIUTCS Ha OOIIMX OCHOBAaHUAX, MPH HEOOXOJUMOCTH TIpOIeypa 3adeTa MOXKET OBITh
peann3oBaHa AUCTaHIIMOHHO (HampuMep, MPH MOMOIIY Iporpammsel Skype).

Jl1s 3TOro Mo JAOTOBOPEHHOCTH C IpemnojiaBaresneM oOydaroluics B ONpPENETICHHOE BpeMs
BBIXOJIUT Ha CBSA3b JJI MPOBEACHMS MNPOLEAyphl 3adueTa. B Takom ciiydae 3adeT claercsa B BHUJE
cobecenoBanusi o BompocaM (CM. (OpMBI TIPOBEACHHUS MPOMEKYTOUHOM aTTECTAIlUU JUIsl JIMI[ C
HapyIIeHUsAMHU 3peHusi). Borpoc u npaktuyeckoe 3a/ianrue BEIOUPAOTCS CaMUM TIpernojaBaTesieM.

[Tpumeuanue: DOHABI ONEHOYHBIX CPEICTB, BKIIOYAMOIINE THIIOBBIC 3aJaHUS W METOJBI OICHKH,
KPpUTCPpUHU OLCHHWBAHUSA, IIO3BOJIAIONIME OLCHUTHL PE3YIbTAaTbl OCBOCHUSA I[aHHOﬁ JUCHUITITNHBI
oOyuaromumucs ¢ OB3 mMoryt BxoauTh B coctaB PI1/] Ha mpaBax OTAENBHOTO TOKYMEHTA.
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