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1. HEJIX 1 3AJAYN OCBOEHUSA JUCIIUITJIMHBbI

1.1. Heasimu ocBoeHMsi TuCcHUIUITMHBI «KBaHTOBass MeXaHWKa» SBISIOTCS. OBJIaJICHHE OCHOBHBIMU
MOHSATHUSAMHM KBAaHTOBOW (BOJIHOBOM) MeXaHWKH, (DOPMUPOBAHHE NPEICTaBICHUNW O €€ MeTomax u
B3aNMOCBS3IX C KJIACCUYECKON MEXAHUKOM. .

1.2. 3agauu ocBOCHUSA TVCLUILINHEL:
[ ] HU3YyUCHHUC (1)I/I3I/I‘lCCKI/IX SBIICHUU MUKpOMHPA, METOAOB TCOPETUICCKOT'O UCCIICAOBAHUA MUKPOCHUCTEM
[ ] HpI/IO6pCTeHI/IC 3HaHPII>'I, H606XOI[I/IMBIX JJId U3y4YCHHA (1)I/I3I/IKI/I KOHACHCUPOBAHHOI'O COCTOSAHHUA U
CTAaTUCTUYECKOU MEXAHUKHU.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

2.1. YuebHas pucumiumHa «KBaHTOBas MeXaHUKa» OTHOCUTCS K oOs3arenbHoi yactu b1.5.19.12.
Nzygaercs B 9 cemectpe.

2.2. JInsg w3y4yeHUWs [AUCHMIUIMHBI HEOOXOJIMMBI 3HAHUS, YMEHHUS M HAaBBIKH, IOJy4YCHHBIC
o0yJaromuMuCs B CpelHel o00meoOpa3oBaTeIbHON INKOJNE, a TaKkKe MPH H3YyYCHUH MOIYJeH
«Marematukay, «O06mas gpusuka» 1 KypcoB «Teopernyeckas MEXaHUKa» U «DJIEKTPOAUHAMUKAY.

3HaHus: 3HaTh TCPMHUHOJIOTUIO 1 OCHOBHBIC 3aKOHBI (1)I/I3I/IKI/I.

VMeHUsI: yMEHUE HCIOJIb30BaTh 3aKOHBI (PU3MKM M MAaTEeMaTHYECKHU ammapaT JUisl PelIeHHs
bu3nvecKux 3a1ad.

HaBbIKM: IMETh BBEIYMCIUTEIILHBIC HABBIKH, HABBIKH TOCTPOCHUS U MaTEMaTHYECKOTO pacyera
(U3NIECKUX MOJIETICH.

2.3. [lepedenb mocneAyOMMX YY€OHBIX NUCHMIUIAH, JUISI KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBBIKU, GOpMUpPYEMbIEC JaHHON y4eOHON AUCHUIUIMHON: PU3MKAa KOHACHCUPOBAHHOTO COCTOSHUS
BEILIECTBA; TEOPHUSI AaTOMHOTO SAJIpa.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIIAITJIMHBI

[Tporiecc M3ydeHus NUCUMIUIMHBI HANpaBiieH Ha (OPMHPOBAHUE SIIEMEHTOB CIETYIOLINX
komnereHiui B coorsercTBrun ¢ ®I'OC BO u OITOIT BO no nanHOMy HanpapieHUIO MOATOTOBKH:
yuuBepcanbHbix (YK):
VYK-1: cnocoOeH ocyliecTBIsATh MOUCK, KPUTUUECKUI aHAIU3 U CHUHTE3 MHQOpMAIMH, NPUMEHSThH
CUCTEMHBIN MOJXOJ JUIsl PEIICHU [TOCTABJICHHBIX 3a/a4;
npodeccronanbubix (I1K):
IIK-1: cmocobeH ocBauBaThb M HCIOJIB30BaTh 0a30Bble HAYYHO-TEOPETHUYECKHE 3HAHUS M
MPaKTUYECKHE YMEHMS 110 IPEIMETY B IPO(HECCHOHATILHON e TEIbHOCTH.

Tab6aunua 1.
JexomMno3unusi pe3yJbTaToB 00y4eHHs
O TSy —— [TnanupyemMbie pe3yabTaThl OCBOCHHUS JTACIIATIINHBI
3uatsp (1) Ywmets (2) Bnaners (3)
VK-1: cnocobexn | UYK-1.1.1: 3HaTh | UYK-1.2.1: ymeTn NUVYK-1.3.1: Binagers
OCYIIECTBISTh TOWCK, | METOIBI W3y4arh U HaBBIKAMHU u
KPUTUYCCKUH aHaIH3 | KPUTHIECKOTO aHATM3UPOBATh npueMamM#  1oaoopa,
u CUHTE3 | aHAJIM3a M OIICHKH | JINTepPATypHbIE U3YYCHHUS] U aHaiu3a
nH(pOpManuy, COBPEMEHHBIX VMCTOYHUKH T10 JUTEPATYPHBIX




IIPUMEHSATh Hay4HBIX KBAHTOBOM MEXaHMKE; | HCTOUHUKOB o
CUCTEMHBI  IOAXOJ | JOCTHKECHUU NVYK-1.2.2: ymers KBaHTOBOM MEXAaHUKE
s peleHysl | KBaHTOBOW MEXaHHMKH; | UCIOJIb30BATh
MOCTABJICHHBIX 33/1a4 | OCHOBHBIE  CIIOCOOBI | KPUTUYECKUNA TOJXO0/

aHalu3a  COCTOSHUS | IIPU aHAIM3E

Hay4YHO-TEXHUYECKOHN
POOJIEMBI yTeM
noaoopa, U3y4eHus u

OTE€YECTBEHHOTO U
3apyOeKHOTO OIBITA
0 KBAaHTOBOU

aHanusa MEXaHUKe
JTUTEPATyPHBIX
HUCTOYHUKOB o
KBAaHTOBOW MEXaHUKE
[IK-1: cnocoben | UI1K-1.1.1: 3Hath | UI1K-1.2.1: ymeTh UIIK-1.3.1: Buagers
OCBaMBAaTh U | OCHOBHBIC TIOHSTHS, | COCTABJIATh M PEIIaTh | HABBIKAMH PAOOTHI C
HCIIOJIb30BATh METOJIbl M YpaBHEHHS | ypaBHEHUE orepaTopamu u
0a3oBbIe Hay4HO- | KBAaHTOBOM [pénunrepa s BOJIHOBBIMH
TEOPETUYECKHE (BOJTHOBOM) MEXAaHUKH | THIIOBBIX 33a]a4 byHKIUAMHY,
3HAHUS M | M1 BBITCKAIONIMEC W3 | KBAHTOBOW MEXAHUKH, | PEJCTABICHUSIMUA O
MIPaKTUYECKHE ATHUX ypaBHEHUH | CTPOUTH PYHKIIUU JIBOMCTBEHHOM
YMEHHS TI0 MPEAMETY | OCHOBHEIC pacrpeneneHus; (KOpIyCKYISIpHO-
B Mpo(eCcCHOHATBHOMN | 3aKOHOMEPHOCTH HIIK-1.2.2: BOJTHOBOM)  TIPUPOJE
JeSTEeITbHOCTH MIOBEICHUS pacCUUTHIBATH YaCTHII,
MUKPOYACTHII. CpeIHuE 3HAUCHUS MPEJICTABICHUSIMH O
(U3HYECKUX BEIIMYMH, | COBPEMEHHBIX
HaXOHTh HaIpPaBIICHUAX
BEPOSTHOCTH pa3BUTHUS KBaHTOBOU
OOHapyKEeHHsI YaCTHI[ | TEOPHH u ed
B HEKOTOPOM 00JIaCTH | MPAKTUIECKUX
POCTPAHCTBA, MPUIIOKEHUSAX
UIIK-1.2.3: gaxoquTts
BEPOATHOCTH
Pa3IMYHBIX
pe3yIbTaToB
U3MEpeHUs
¢buznyeckoi

BEJINYMHBI B
3aIaHHOM COCTOSIHUM,
UIIK-1.2.4:
MIPUMEHATH METO/IbI
TEOPHUH BO3MYILLEHUN
JUTA pacyéra
IIOIPABOK K SHEPTUHU
Y BOJTHOBBIM
GbyHKIUAM
COCTOSIHUI.

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHBI
OOBEM TUCHUIUTMHBI COCTABISIET 3 3aU€THBIC eMHUIBI, B TOM 4rcie 40 4acoB, BBIICIEHHBIX
Ha KOHTaKTHYIO paboTy oOydaromuxcs ¢ npenogasareneM (u3 Hux 20 gacoB — neknuu, 20 gacoB —
NpaKTHYECKHe, CEMHHAPCKUE 3aHATH) ¥ 68 4acoB — Ha CaMOCTOATENBHYIO pab0Ty 00yJaroIiXCsl.



Taoauua 2.

CTpyKTypa H coep:KaHue TUCIUILTHHBI KKBAHTOBAs TEOPHU»

®opMBbI TeKyIero
KOHTPOJIS
Ne E | KonrakTHas pabota | CaMOCTOSIT. yCIIEBAEMOCTH
Haumenosanue panena 3
1/ S (B "acax) pabota dopma
(Tembl) = .
1| O IPOMEKYTOUHOU
aTTecTaluu
JI I13 | JIP | KP CP
Ocobennocmu  nogeodeHus.
1 | 000beKMOS. 9 2 2 10 | kommokBUYM
Cocmosinus u
Habnoodaemvle
Ypasnenue. Illpeduneepa. COHTDOIEHAS
2 | Oonomeproe osudicenue | 9 4 4 12 p
paborta
yacmuybl
3 Heuocenue 6 chepuuecku 9 4 4 12 | komoxsiym
CUMMEMPUYHOM NoJle.
4 Mamp HHnaA popa 9 4 4 12 | xonnokBUYM
K6AHMOBOU MEXAHUKU
Cucmetr KOHTPOJIbHAS
5 | moocoecmsennvix uacmuy. | 9 4 4 12 p
Amomwl pabora
6 | Keanmosvie nepexoowi. 9 2 2 10 | XoHTPOIRHAA
pabora
UTOoro 20 20 68 | 9K3AMEH

Ipumeuanue: JI — nexuus; 113 — npaktuueckoe 3anstue, cemunap; JIP — naboparopnas padora; KP —

KypcoBas pabota; CP — camocrositenbHas paboTa.

Taoauna 3.

Marpuia cooTHeceHHs1 TeM/pa3ie/ioB y4eOHOH TUCHUIITHHBI

u Q)OpanyeMux B HUX KOMIIETEeHIIMH

Komnerenumn
oOuiee
Temer, Koi- B
R (13 BO KOTIHEC
P VK-1 | IK-1 TBO
JTUCITUTUTAHBI 9acoB
KOMIIETE
HITUHA
Ocobennocmu noeeoeHusl
MUKPOOOBEKMO8. Cocmosinua ~ u 14 + + 2
Habarwoaemvie
Ypasuenue. Lpeouneepa. 20 + + 2
OonomepHoe 08udiceHue Yacmuyvl
sudiCeHUe 8 chepuyecku
A bep 20 + + 2
CUMMEMPUYHOM NoJle.
Mampuunas opma  K8AHMOBOU
P pop. 20 + + 2
MEXAHUKU
Cucmemvl modHcOeCmeeHHbIX Yacmuy. 20 + + 2
Amomuvl
Keanmoesuvie nepexooul. 14 + + 2




| Hroro | 108 | | | | | 2 ]

Kparkoe conepkanue Kaxaoi TeMbl

1. Ocobennocmu nogedenus muxpoodbwvekmos. Cocmosanusa u Habarooaemvle. KBantoBanue,
OCHOBHBIE OmnbITHBIE (pakThl. KopmyckynsapHo BoiHOBOHM ayanusMm. [IpuHIMN HeompeneneHHOCTEH.
BeposiTHOCTHBIN XapakTep MOBEACHUS MHUKPOYACTHI. BEKTOp cOCTOSIHHMS W BOJHOBas (DYyHKITHSL.
[Mpunnun cynepnosunuu. Onucanue HaOIIOAAEMbIX 3PMUTOBBIME orepatopamu. CpeHue 3HaYeHUS
HaOmomaeMbpIX.  YCIOBHS ~ COBMECTHOM  m3MepuMocTH  HaOmromaembix.  CoOTHOIEHHE
HeonpeneneHHocTel [ elizendepra.

2. Vpasnenue. Illpeouncepa. Oonomepnoe osudicenue uyacmuysl. YpasHenue lllpenunrepa.
N3menenre Bo BpeMeHH cpeHUX 3HaueHui HaOmogaembix. [lpenunreposckas u ['eiizenOeproBckas
KapTUHBl W3MEHEHUs cocTosiHUM. IlpenenbHbIl mHepexol K KIAaCCMYECKON MEXaHUKE. 3aKOHBI
COXpaHEHUs U HX CBA3b CO CBOMCTBAMH CHUMMETPUHU IPOCTPAHCTBA-BpeMeHU. CTannoHapHO
ypaBHenue Ulpenunrepa. IIpoxoxaeHue uepe3 MOTEHIMATIbHBINA Oapbep, TYHHENBHBIA A(PQEKT.
JIMHEMHBIN TapMOHUYECKUM OCIIMILIATOP.

3. Hsuorcenue 6 cgpepuuecku cummempuunom noie. O0ue cBOCTBa IBUKEHUS YaCTHUIIBI B
chepuyecKkd CUMMETPUYHOM ToJie. JIBIKeHrEe B KYJIOHOBCKOM TI0JI€, DHEPTeTUYECKUI CIIEKTP aToMa
BOjIoposia. BomHOBBIE ()YHKIMM M KBAaHTOBBIE YHCIA BOJOPOJONOAOOHOTO aToma, BBIPOXKICHHE
YPOBHEH.

4. Mampuunas ¢opma xreanmoeour mexanuxu. ONHUCAHHE CMEIIAHHBIX COCTOSIHUH,
CTaTUCTUYECKUI OmepaTop WIM MaTpulla IUIOTHOCTH. YpaBHeHue (oH Heiimana nns omucanus
9BOJIFOLIMM MaTpUIbl MIOTHOCTH. CIUH 3JIEKTPOHA, oneparopbl ciuHa. OpOUTAIbHBIA U CIIMHOBBIN
MarHuTHbIE MOMEHTHI. [lonmHBI MOMEHT uMIynbca 3JeKTpoHa. llomHbli HAOGOp HAOIIOAAEMBIX
anekTpoHa B arome. CralMoHapHas Teopus BO3MYyIeHUH. PenstuBucTckoe ypaBHeHue Jlupaka,
TOHKOE PacIleIIEHUE YPOBHEM.

5. Cucmemvl moocoecmseennvix uacmuy. Amomsi. [IpUHIUI TOXKAECTBEHHOCTH YacCTHII.
bozonsr u ¢depmuonsl, nmpunuun Ilaymu. Atom renus, MyJIbTHILUIETHOCTH COCTOSIHMA. Merton
camocoriacopanHoro mons Xaprtpu-®oka. Ilepuomuueckas cucrema 23JIEMEHTOB. ATOMBI B
ANEKTPUYECKOM U MarHUTHOM NoJsix: 3¢ dexTs! 3eemana u [lltapka. [[BuxkeHue 371eKTPOHOB U AEp B
MOJIEKYJIaX M KpucTaUlax. Anumabartuyeckoe npuOmmkeHue. Momekyna Boaopoaa. XUMHUYECKas
cBs3b. MeanbHas Kpuctauimyeckas peleTka, BekTop pemerku. OOparHas pemerka. Konebanus
pelIeTKH B rapMOHNYECKOM MpuoOamkeHny. CekTp HOpMallbHbIX KoJeOaHui. [IBuKeHHe 3JeKTpoHa
B [IEPHOJNYECKOM I10JI€ PEUIETKH, 30HHBII CIIEKTP 3JIEKTPOHA.

6. Keanmosvie nepexoovi. KBaHTOBBIE TEPEXOJbI, BEPOSTHOCTH TIEPEXOJIOB B EAWHUILY
BpeMeHHM. M3myuaTtenbHble nepexonbl. BeposTHocTH MOMNIOMIEHHMs W M3JIy4EHHUs  CBETa.
Kosdduuments! DitHiTeiHa. [IpaBuia or6opa. Bpemst »u3Hu Bo30yKAEHHBIX COCTOSHUI U IIMPUHA
SHEPIreTHUYECKUX YPOBHEM.

5. METOANYECKHUE YKA3ZAHUSA 11O ITPEITIOJABAHUIO
N OCBOEHMIO JUCHHUIIVINHbI

5.1. VYkazanus ans mpernojaBaTeneil MO OpraHu3alMM M MPOBEACHUIO YYEOHBIX 3aHATHH 110
JTUCIUIINHE.

CTyneHThI IOTY4aroT Ha AIEKTPOHHBIN aJApec IPYIIIbL:

1. KoHCIIEKTHI JIEKIHI B 3JIEKTPOHHOM BUJIE;

2. 3ajaum IS peuIeHys 110 TaHHOMY KypCy;

3. BcriomoratenbHble MaTepHalibl: TA0IHIIBI GU3NYECKUX BETMYNH; HEKOTOPhIE HEOOXOAUMbIE
MaTeMaTHYecKue (pOpMYJIbI.

5.2. Ykazanus Juist 00y4yarommxcst 1o OCBOCHUIO AUCIUIITUHBI.
Tab6aunua 4.
CoaepxaHnue caMOCTOATEIBHOM PadoThI 00y4YarOIMXCS
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Howmep Tembl/BONIPOCHI, BBIHOCHMBIE Ha Kon-Bo ®opMbI pabOTHI

paznena CaMOCTOSTEJIbHOE U3YUEHUE 4acoB

(TembI)

1. Ocobennocmu nosedenus 10 BrInosiHeHHE TOMAIIIHEro
Muxkpoobvexmos. Cocmosanus u 3a/laHusl, OAr0TOBKA K
Habooaembie KOHTPOJIbHOM paboTe

2. Ypasnenue. lllpeouneepa. 12 BrInoniHeHHE TOMAIITHETO
OonomepHoe dsudiceHue Yacmuyvl 3aJlaHusl, IOArOTOBKA K

KOHTPOJILHOH paboTe

3. Hesuoicenue 6 cghepuuecku 12 BbhInosHeHHE JOMAIIHETO

CUMMEMPUUHOM NOJIe. 3a/laHusl, MOAr0TOBKA K
KOHTPOJILHOH paboTe

4. Mampuunas popma xeanmogou 12 BsInonHeHHe TOMaIIHEro

MEXAHUKU 3aJaHus1, IIOAIOTOBKA K
KOHTPOJIBHOM padoTe
o. Cucmembl moscoecmeennvix yacmuy. | 12 BrInosiHeHHE TOMAIIIHEro
Amomuwi 3a7aHus, IIOATOTOBKA K
KOHTPOJIBHOM padoTe
6. Keanmosvie nepexooul. 10 BrImnoiHeH#E TOMAIITHETO
3a[aHusl, OArOTOBKA K
KOHTPOJIBHOM padoTe

5.3. Bumer u ¢dopmbl mHCEMEHHBIX padOT, MPEAYCMOTPEHHBIX MPU OCBOCHUH JWCIHILINHEI,

BBITIOJTHSIEMbIE 00YYAIOIIUMUCS CAMOCTOSITENBHO.
[To nanHOM MUCHUILUIMHE MTUCHMEHHBIX pa0OT HE TPEAYCMOTPEHO.

6. OBPA3OBATEJIBHBIE U HTHOOPMALIMOHHBIE TEXHOJIOT'MU

6.1. O6pazoBaTeibHBIC TEXHOJIOTHUH !

Tadauma 5. OOpa3oBaTesibHbIE TEXHOJIOTMH, HCIOJb3yeMble IPH peaJu3alud y4eOHbIX

3aHATHI
Pazgen nucuuniauHbl dopma yueOHOro 3aHATHS
Jlexuus [IpakTuueckoe JlaboparopHas
3aHATUE, CEMUHAP paboTta
Ocobennocmu nosedenus | Jlexuus-guanor OpoHTABHBIN He
Muxkpoobvexmos. Cocmosanus u OMpOC, pelIeHNE PETYCMOTPEHO
Haoawoaemvie 3a/1a4
Jlexknug-auanor ®poHTATBHBIN He
Ypasuenue. LIpeouneepa.
OTIPOC, PEIICHNE IPETYCMOTPEHO
OonomepHoe 08U CeHUe Yacmuybl
3a/1a4
Jlexmg-auanor ®poHTATBHBIN He
Leuoicenue 8 cghepuuecku
OTIPOC, PEIICHNE PETYCMOTPEHO
CUMMEMPUYHOM NOJLe.
3a/1a4
. | JIexuusa-guanor @pOoHTAIBHBIN He
Mampuunas ¢opma keanmogoil
OMpoC, pellIeHne PEeTYCMOTPEHO
MexaHuKu
3a/1a4
Jlexumug-auanor OpoHTATBHBIN He
Cucmemuvl MOAHCOECMBEHHBIX OIPOC. DELLEHIE HEYCMOTPEHO
yacmuy. Amomol poc, p peay p
3a/1a4
Jlekmsg-nuanor ®poHTATBHBIN He
Keanmoesuvie nepexooul. OMpoC, pellIeHne PEeTYyCMOTPEHO
3a/1a4




6.2. adopmarimoHHbIC TEXHOJIOTHH .

-ACIIONIb30BaHME JJICKTPOHHOM TOYTHI B y4eOHOM mporecce (pacchUika —3aJaHHid,
HPEIOCTABJICHHE BBIMOJIHEHHBIX padOT, OTBETHI HA BOIIPOCHI).

- UCTIOJIb30BAHUE AIICKTPOHHOTO 00pa3oBaTeIbHOrO pecypcea Ha iatgopme LMS Moodle.

- CTYZIEHTBI IOJIy4yalOT Ha AJIEKTPOHHBIA aJpec IPYIIbl: KOHCHEKThl JEKIHM; 3aiauu A
CaMOCTOATCIIBHOI'O PCIICHUA, Ta6HI/ILIbI (1)I/I3I/I‘-ICCKI/IX IIOCTOSAHHBIX U MaTCMAaTUYCCKUX q)OpMy.H.

6.3. Ilepedens nporpaMMHOro o0ecrieyeHus U HH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM.
6.3.1. [IporpammHoe obecrieueHne

HanmenoBanmne MMporpaMMHOI0

Hasznauenue
o0ecrieuenus

Adobe Reader | I[Tporpamma jij1s1 IPOCMOTPA IEKTPOHHBIX TOKYMEHTOB

[Tnardopma quctanironHoro | BupryanbHas obydvarommas cpeia
obyuenus LMS Moodle

Microsoft Office 2013, | ITakeT opHCHBIX IPOTPaMM
Microsoft Office Project 2013,
Microsoft Office Visio 2013

7-zip | ApxuBarop

Microsoft Windows 10 | OmeparnnonHas cucremMa
Professional

Kaspersky Endpoint Security | CpencTBO aHTHBHPYCHOMU 3aIIUTHI

Google Chrome | Bpaysep

6.3.2. CoBpemeHHbIe TpodeccHOHaIbHBIE 0a3bl JaHHBIX M MH()OPMAIMOHHBIE CIIPAaBOYHBIE
CHCTEMBI

1. OnexktpoHHbld Karajor Haywnoit 6mbmmorekm AI'Y ma 6aze MARK SQL HIIO
«Hubpopm-cucTem». https://library.asu.edu.ru

2. DnekTpoHHbIH Katanor «Hayunsie xypranst AI'Y»: http://journal.asu.edu.ru/

3. YHuUBepcalbHas ~ CIPAaBOYHO-UH(POPMALIMOHHAS  IOJHOTEKCTOBas  0a3a  JaHHBIX
nepuoanyeckux m3ganuii OO0 "MBUC". http://dlib.eastview.com. Mms nonvzosamens: AstrGU.
Ilaponw: AstrGU

4. KopniopaTHBHBIH MPOEKT ACCOLMALNUM PETHOHAIbHBIX OHOIMOTEYHBIX KOHCOPIMYMOB
(APBUKOH) «MexperuonanpHasi aHanutuyeckass pocmuch crarein» (MAPC) - cBognas 6asa
JAHHBIX, COJIEeprKallasl MOJIHYI aHaJuTHdeckyto pocnuch 1800 Ha3BaHUH JXKypHAJIOB IO pa3HbIM
OTpaciasiM 3HaHWHM. YYacCTHUKM MpPOEKTa NPEAOCTABIAIOT APYr JPYry OSJIEKTPOHHBIE KOMHHU
OTCKaHMPOBAHHBIX CTaTel U3 KHUT, COOPHUKOB, XYpPHAJIOB, COAEpKaIUXcs B (GOHAAX UX OUOINOTEK.
http://mars.arbicon.ru

5. DneKkTpoHHBIE  BEpCHU  TMEPHOAMYECKMX  HM3JaHWH, pa3MemEHHBIE Ha  caiTe
MH(OPMAIIMOHHBIX pecypcoB WwWw.polpred.com.

6. CnpaBounas npaBoBas cucrema KoncynbrantlLnroc http://www.consultant.ru.

7. ®OHJ OHEHOYHbLIX CPEJACTB JIAA TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOM ATTECTAIIIA

7.1. IlacnopT (hoHIa OLIEHOYHBIX CPE/ICTB.

[Ipy mpoBeneHHWH TEKYIIErO0 KOHTPOJIS M MPOMEXKYTOYHON arTecTaluu MO AUCIUILTHHE
«KBanToBasi MexaHuKas» MpoBepsaeTcs CcGHOPMUPOBAHHOCTh Yy OOY4YalOIIUXCS KOMIIETEHIUH,
yKa3aHHBIX B pasjziene 3 HACTOAIIEH MporpaMMbl. DTaMHOCTh (POPMHUPOBAHUS TaHHBIX KOMITETEHIUI
B TIPOIECCE OCBOCHHS 00pa30BaTEIILHON MPOTPaMMBI ONPEACIIAETCS MOCIeI0BATSIIEHBIM OCBOCHHEM
JTUCIUIUTAH (MOAYJIEH) U MPOXO0XKICHUEM MPAKTHUK, a B TIPOIECCE OCBOCHHS TAHHOW TUCIUILTAHBI —
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MOCJICAOBATCIIbHBIM JJOCTUIKCHUCM PE3YJILTATOB OCBOCHUA COACPIKATCIIBHO CBA3AHHLIX MCKIY coboit

pa3ieNioB, TEM.

Taoauna 6.
CooTBeTCTBHE H3yYaeMbIX Pa3/ieJioB, Pe3yJbTATOB 00yUeHHUsI M OIEHOYHBIX CPeJICTB
Kox kouTponupyemoii HanmenoBanue
Ne KonTposmpyemele pasiesbl A POHPY
KOMIIETEHIIHN OLIEHOYHOTO
/o JTUCIUATITAHBI (MOTYJIS) N
(KoMTIeTEHITNI ) cpencTBa
Kourp.pad. Ne 1
1 Tembr 1 - 3 VK-1, TK-1 H1p-b ’
KOJUIOKBUYM
Kourp.pad. Ne 2
2 Tembr 4 — 6 VK-1, TK-1 p-p ’
KOJUIOKBHYM.

7.2. Onincanue nokasaTtenei u KpUTCPUCB OLICHHBAHHA KOMHGTCHHHﬁ, OIIMCaHUE IIKaJI OUCHHUBAaHMUA.

Taoauna 7.
Kpurepun oueHuBanus pe3yJbTaToB 00yUYeHHs

-JIEMOHCTPUPYIOTCST TIyOOKHE 3HAHUS TEOPETUYECKOTO MaTephalia U YMEHHE HX

5 MIPUMEHSTD;
«OTJIMYHOY» | - TIOCJICIOBATEIILHOE, MPABUIIBHOE BHIMIOJTHCHHUE BCEX 3a7ad;
-yMeHHEe 000CHOBAHHO M3JIaraTh CBOM MBICIH, JIeJIaTh HEOOXOAMMBbIC BBIBOJIbI.
-IEMOHCTPUPYIOTCSL TIyOOKHE 3HAHHS TEOPETUYECKOrO Marepuaia U YMEHHE HX
4 PUMEHSTh;,
«xopomoy | MIOCJIEIOBATENBHOE, IPABUIIBHOE BHITIOJTHEHUE BCEX 3a/1a4;
-BO3MOJKHBI CIAHUYHBIC OIMOKH, UCIIPABIIIEMbIC CAMUM CTYACHTOM I10CJIC 3aMEYaHUs
IpernoiaBaTersl.
3 -HETMOJTHOE  TeopeTHdYeckoe OOOCHOBaHME, TpEOYIOIlee HaBOMSAIIMX  BOIPOCOB
Ipero/IaBaTeds;
«YIOBIIETBOP . .
TenLHoy | “EPIIOTHEHNE 3ATAHHUH IPU M0/ICKA3Ke NPerosiaBaTes;
- 3aTpyIHEHUS B (DOPMYIUPOBKE BBIBOJIOB.
2 -OTCYTCTBHE TEOPETHUECKOTO OOOCHOBAHUS BHITIOJTHEHHUSI 3a/IaHUH.
«HEYIIOBIIETB | - HEYMEHHUE PEeIIaTh 3a/1a4H.
OPHUTENBHO

7.3. KoHTponbHBIE 3a/laHUs U WHBIE MaTepHalibl, HEOOXOAUMBIE NJIsi OLIEHKH pPe3ylIbTaToOB
00y4eHHS IO TUCIIUILTNHE.

-

Bonpoch! K KOLJIOKBUYMY

. HpI/IHI_[I/IH KBaHTOBaHU:. OHLITLI, MNOATBCPIKAAOIMINC TPUHIHIT KBAHTOBAHUA.

2. KopnyckynsipHO-BOJTHOBOW yanm3M. OIBITHI, MOJITBEPKAAIONINE KOPITYCKYJSIPHBIE CBOMCTBa
JJIEKTPOMArHUTHBIX BOJIH, U OIBITHI, IOATBEPKAAIOIINE TUIIOTE3Y A€ bpons.

P ow

[IpuHIMI HEONPeIETEHHOCTEM.
IToctynar 00 OmMCAaHUM COCTOSIHMM BOJHOBBIMM (YHKIMSAMHU. CBONCTBA BOJHOBBIX (YHKLHH.

Cratuctuueckas TPAaKTOBKa.

©wWooN U

[TpuHnun cynepno3unuu. JINHEHHOCTh ypaBHEHUN KBAHTOBOW MEXaHUKH.
Ha6monaembie. Onucanue HaOII01a€MbIX SPMUTOBBIMU OIIEpPaTOPaMHU.
Omneparopel. OcHOBHBIE onpezeneHus. [pumeps onepatopos.

Teopema 0 cOOCTBEHHBIX 3HAUEHUSIX IPMUTOBA ONEPATOPA.

. Teopema 06 opTOroHaNbHOCTH COOCTBEHHBIX (PYHKIMI SPMUTOBBIX ONEPATOPOB.

10 VYcnoBue TMOTHOTHI CHCTEMBI COOCTBEHHBIX (YHKIMI »SpmMuTOBa omeparopa. Paznoxenue
MIPOU3BOJILHON (DYHKIIMU 1O TOJIHOM OPTOHOPMUPOBAHHOM CHUCTEME.
11.BeposiTHOCTD citydaitHOTO coObITHS. Cll0)KEHHE U YMHOKEHHE BEPOSTHOCTEH.




12.Pacnpenenenue ciydailHOH BenMYMHBL. Martematudeckoe oxkumaHue u aucrnepcusi. Cpennee
KBa/IpaTH4ECKOE OTKJIOHEHHUE.

13.ITocTynaT o cpeaHeM 3HAYCHUH HA0JI01aeMOi. BEepOsITHOCTH BO3MOYKHBIX 3HAYCHHM.

14.Onepatopsl BaxxHEHIIUX U3nYecKUX BeaTudrH. KomMmMyTaTopsl.

15.CooTHolieHHe HEONPeIeIEHHOCTEH I IBYX HE KOMMYTHUPYIOIINX 3PMUTOBBIX OIEPaTOPOB.

16.CooTHolIeHHE HEONTPEICTICHHOCTEH ISl KOOPAWHATHI U UMITYJIbCA.

17.CooTHollleHHEe HEONPEIeIEHHOCTEH I SHEPTUU U BPEMEHH.

18.Teopema o coBMeCTHOM U3MepUMOCTH HabtonaeMbiX. [1oaHbIil Habop HaOII01aeMBIX.

19.1lpuHIMT TPUYMHHOCTH U €T0 peau3alys B KBAaHTOBOM MexaHuke. Y paBHenue lpenunrepa.

20.I110THOCTH OTOKA BEPOATHOCTH YACTHII.

21.M3MeHeHue BO BpEMEHH CPEeJHUX 3HAYCHUH HabmogaeMbIx. IHTErpaibl ABMKEHUSI.

22.Teopembl Dpendecta. [IpeaenbHbIi Iepexo/1 0T KBAHTOBON MEXaHUKH K KIACCHYECKOM.

23.YHuTapHbIE ONEepaTOpbl KOHEYHBIX CABUTOB U UX CBOWCTBA.

24.3aKOH COXpaHEHHUS SHEPTUH U CBSI3b C OJHOPOJTHOCTHIO BPEMEHHU.

25.CBs13b 3aKOHA COXPAHEHUS UMITYJIbCA C OJHOPOAHOCTBIO TPOCTPAHCTBA.

26.CBsI3b 3aKOHA COXPAaHEHHUSI MOMEHTAa UMITYJIbCa C H30TPOMHOCTHIO MPOCTPAHCTBA.

27.0mepatop WHBEPCHHM NPOCTPAHCTBA, €r0 COOCTBEHHBIC 3HAUCHHSI W COOCTBEHHBIC (DYHKIUH.
[IpocTpaHcTBEHHAs YETHOCTD.

28.CrammonapHoe ypaBuenue [lIpenunrepa. CBoCTBa CTallMOHAPHBIX COCTOSTHUH.

IIpumepbl BADHAHTOB KOHTPOJIbLHOI padoThl Ne 1

Bapuanr 1
1. KakoBa nnmna BonHBI Ae bpoiins mis snekrpona ¢ sueprueid E = 1,022 MsB? Dueprus mokos
anektpona Eqg=0,511 M»sB.
2. BBIIOTHUTH IEHCTBUS, 3aIMCaTh PE3YAbTAT B alre0Opandeckoit popme

26 —7i 42
—+e
5+2i

d . .d . d
3. YuutbiBas cooTHoUeHue | X,— | = —1, HaliauTe koMmyTarop || X—21— || X+1— || =
dx dx dx

Bapuant 2

1. Haiigure sHepruro 3J1eKTpOHa C JUIMHOW BOJHBI A = 7,01-10 ™ M, ecin ero SHEPrus MOKOS paBHA
Eo = 0,511 M»sB.
2. BBIOTHUTH NEHCTBUS, 3aITUCaTh PE3YJIbTAT B aJireOpandeckoi hopme

(S—i injz
-+€ .
3+ 2i

d . . d . d
3. YuuTsIBast COOTHOIIIEHUE X,d— = -1, HaliIuTEe KOMMYTaTOP 2X+|d— JX=1—||=

X X dx

Bapuant 3
1. Haiigure nuuy BodHBI e Bpoins ans mydyka MpPOTOHOB C KMHETHUYECKOW SHEpruel, paBHOMN
sHepruu mokost: Ex = Eg = 938,3 M»aB.
2. BBIOTHUTH AeCTBUS, 3aMCaTh pe3yabTaT B anredpandeckoit popme

2i 264 |13,

d . . .d .
3. YuureiBasg COOTHOIIICHNE X,d— = -1, HaliguTe KOMMyTaTop || IX —1 d— J 2K+ — || =
X X



=

IIpuMepbI BAPHAHTOB KOHTPOJIbHOI padoThl Ne 2
Bapuanm 1
B omHOMEpHO# MPSIMOYTOIBHOM MOTEHIIMAIBLHON sIME C a0COJIFOTHO HEMPOHUIIAEMBIMH CTCHKAMHU
(0 < x < L) naxomutcs yactuna B cocrosiauu W(x) = 4-x(L — X). Haiiaure HOpMHPOBOUHBINH

. 2
k03QduuunenT A 1 cpeHUI KBapaT UMITyJIbCa YacTHIBI ( ) ), €cn ee Macca papHa M.

. 'apMOHHYECKU OCHMIUIATOP MAaccoOl M HAaXOAMUTCS B CTALlMOHAPHOM COCTOSIHUM, OMHCHIBAEMOM

dyrkumeit W(x) = A-exp[—(ax)?/2]. Cunrasi HOCTOSHHYIO @ M3BECTHOM, HAHANTE HOPMHUPOBOUHBIIL
KO3 puuueHT A 1 KpyroByIO 4acTOTY .

. Haiinure Hanbosiee BEpOsSITHOE pacCTOSHHUE JICKTPOHA OT siipa B BOAOPOIONOI00HOM HOHE T'ellus

+ o
He , KOTOPBIKM HAXOAUTCSA B OCHOBHOM COCTOAHUUA Is.

Bapuanm 2

. B ogHOMepHO# npsAMOYTOJIbHON MOTEHIMAIBHON siMe C a0COIOTHO HEMPOHUIIAEMBIMU CTEHKAMHU

(0 < x < L) maxomurcs yactuua B cocrosann W(x) = 4-X(L — X). Haiinure HOpMHUPOBOUYHBIM
k03 duIeHT A 1 BEpOSITHOCTH PEOBIBAHUS YaCTUIIBI B HHTEpBaJie KoopauHat L/4 < x < L/2.

. OCLHIUISITOP HAXOAMTCS B CTaluoHapHoM coctosaun W(x) = A-x-exp[—(ax)’/2]. Cunras

MOCTOSAHHYKO a HSBGCTHOﬁ, HalguTe KOOPpAHUHATBI TOYCK, B KOTOPLIX BCPOATHOCTDH Hpe6HBaHI/I${
YaCTHULIbI UMCCT MAKCUMYM.

. Haligurte Hauboee BC€POATHOC PACCTOAHHEC JJICKTPOHA OT AApa B BO,Z[OpO,I[OHOI[O6HOM HOHC I'ClINA

He", koTophIii HAXOAUTCSA B COCTOSHUM 2p.

Bapuanm 3

. B O,I[HOMGpHOfI HpHMOYFOHLHOﬁ MOTEHIIMAIBLHOU sIME C a0COJIFOTHO HCIIPOHUIIACMBIMU CTCHKAaMHU

(0 < x < L) naxoaurcst yactuna B cocrossHun VY(x) = A-X(L — x). Haiigure HOpMHPOBOUHBII
K02 GUIUEeHT A U cpeiHee 3HAYCHUE €€ DHEPIUH, CIIM Macca YacTHUIIbI paBHa M.

. 'apMoHMYECKUH OCUMIUIATOP HaXOJUTCS B CTAllMOHAPHOM COCTOSIHMM, OMMCHIBAEMOM (PYHKIIMEH

W(x) = Aexp[-(ax)¥/2]. Cunras IHOCTOSHHYH0 « W3BECTHOMN, HAilIUTe HOPMUPOBOUHEIN
koa¢duireHT A U cpeHee 3HaUCHHE KBaJlpaTa KOOPAUHATHI 3.

19 +
. Haiinute cpenHee paccTosiHME JJICKTPOHA OT sapa B BOAOPOIONONO00HOM WOHe Tenus He',

KOTOprI HaxXoauTCsa B OCHOBHOM COCTOSAHHUHU Is.

Taﬁ.lmua 9- le/IMepbl OLHCHOYHBIX CPEACTB C KJIKYaMH NMPABUJIBHBLIX OTBETOB

N Bpewms
Ne IIpaBunbpHBIN
Tun 3aanns dopMyJIMpOBKa 3aJaHUA BBIIIOJIHEHUS
n/n OTBET
(B MUHYTaX)
VYK-1: cnocobeH npuMeHsATh 0a30Bble 3HAHUS B 00JacTH (DU3MKO-MATEMaTHUYECKUX W (MJIH)

CCTCCTBCHHBIX HAYK B C(pepe CBOEM HpO(l)CCCHOHaHLHOﬁ ACATCIIBHOCTHU

1. 3amanus 3akpeiToro | [ImoTHOCTH BEILIECTB B 4 1
THIIA KOHJICHCUPOBAaHHOM
COCTOSIHUM HMEIOT BEJIUYUHY
MopsIKa

1) 10° kr/m;

2) 10° /v,

3) 10 r/em;

4) 1 r/em’,

2. OHeprus CBA3MU AApa aToMa 4 5
KHCII0poJa 1860 paBHa
1) 8,625 MbsB;
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N Bpems
Ne IIpaBunbHBIN
/i Tun 3ananus ®opMyIMpOBKa 3a0aHUs OTBCT BBIIIOJIHEHUS
(B MUHYyTax)
2) 812,5 MsB;
3) 12,58 MB;
4) 128,5 MsB.
3. Kputnueckas IUIOTHOCTh 3 1
MaTepuun BO Bceenennoit
BbIpaXkaeTcst popMyIoin
2 2/3
Vol
8m\ =«
2GM
2) o
2
3) 3H
8nG
2
5 >
4me hc
4, DHeprusi MOHU3aIuu aToMa 2 1
BOJOPOJIa paBHA
1) 3 dx
2) 13.563B
3) 13.56 MaB
4) 30 JIx
5. DHeprus NOKOos IEKTPOHA 3 1
paBHa
1) 938.27 M»B
2) 13.56 3B
3) 0.51 MaB
4) 939.56 M»B
0. 3amanue Kakum B3aUMOJCHCTBHEM Cnabeim 1
OTKPBITOTO THUTIA 00ycIoBJIeH mporecc P + € — N
+ ve?
7. Temneparypa PENTMKTOBOTO 6,410 5B 7
M3ITydeHUS T= 2,74 K.
Belumciiure  CpeiHIO 3HEPIHUIo
¢dorona storo m3nmydenusi. OTBeT
JIATE B 3JICKTPOHBOJIBTAX
8. Borauciure sHepruro | 21.76-107"° JIx 8-10
HWOHU3AIMM aToMa BOAOPOJA.
OTBeT naiiTe B JKOYISIX
9. Jaiite onpeneneHue peaabHoro | PeanbHslii 3-5
KpucTauia KpUCTAIT — 93TO
KpHCTaILI, B
KOTOpPOM HMeeTcs
psin neekToB
10. [Tponomxkwute pazy: KPHUCTAJIJIOB 1
JabHUAN MOPSII0K B
PacCroJIOKEHUU TEePUOTUUECKH
MTOBTOPSIOLUXCSI CTPYKTYD,
00pa3oBaHHBIX aTOMaMH,

11



Ne
/11

Tun 3aganus

®opMyIMpOBKa 3a0aHUs

[IpaBunbHBII
OTBET

Bpewms
BBITIOJTHEHHUSI
(B MUHYyTax)

XapaKTepeH Ui ...

IIK-1: cmocobeH ocBaMBaTh U HCHOJBL30BaTh Oa30BEIE HAaY4YHO-TCOPCTUUCCKHUE 3HaHUA U

MPAKTUYECKHE YMEHUS 110 MPEAMETY B TPOPECCHOHATBHON e TETbHOCTH

1.

5/

3aI[aHI/I${ 3aKpPbITOI'O
THIIA

Macca s51eKkTpoHa paBHa
1) 1.672.10*kr
2) 9.109-10 % kr
3) 1.672:10 % kr

2

1

Macca HelTpoHa paBHA
1) 1.672:10 *xr
2) 9.109-10* kr
3) 1.674.10 % kr

[Tocrosnnas Ilnanka c yepToit
paBHa

1) 9.109-10°% JIx- ¢

2) 8.85.10 ™ d/m

3) 1.0510 Jix- ¢

DHeprus KBaHTa ONpEeIseTcs
bopmynoit
1) e=ho

—

2) p=rhk
3) e=ho

DHeprus IOKOS HYKJIOHAa 3TO
BEJIMYMHA NOPsAKA

1) 0.51 Mbas

2) 938 MaB

3) 13.56 MoB

10.

3aI[aHI/I$I OTKPBITOI'O
THIIA

Brruncioure OHEPTUI0 TIOKOA
nmpoToHa C€ TOYHOCTBIO 110
COTBIX.

938.27 M»B

10

3anumure  QopMmyny Ui
BBIUHCIICHUS] DJHEPTUU IIOKOS
IEKTPOHA

7
Eo=mp.* ¢

Kaxk na3piBaetcs 6e3pazmepHast
KOHCTaHTa 3JIEeKTPO-
MAarHuTHOI o BSaI/IMO)IGI\/'ICTBI/ISI

TlocTosiHHAasa
TOHKOH

CTPYKTYpBI

3anumure bopmyny JinIc: |
HaxO0XXIECHUS YHCJIEHHOTO
3HAUYEHNS MOCTOSHHOUW TOHKON

CTPYKTYpBI

o = e%/(4neghc)

Koopaunaty n
COOTBETCTBYIOUIYIO TTPOESKITUIO
UMITYJIECA YaCTHUIIBI
HEBO3MOXHO OJJHOBPEMEHHO
OTIpeACTUTh C OOJbIeH
TOYHOCTBIO, YEM ITO
JIOITYCKAETCsl COOTHOLIEHUEM
HEOIPEIETIEHHOCTE.
3anuIuTe 3T0 COOTHOIIEHUE

AX Apy 2 i
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7.4. MeToauvecKkue MaTepuaJibl, ONpeae/sionue nNpouexypbl OeHNBAHUSA Pe3yJbTATOB
00yuyeHusl M0 TUCHHUILJINHE

YcTHBIE OTBETHI Ha TEOPETHMYECKUH BOMPOC KOJUIOKBHYMA, KOHTPOJbHBIE pPalOTHI,
AKTUBHOCTbH HA 3aHATUAX OLICHUBAKOTCA 110 CTO 6aJIBHOI>JI mIKajie.

[Tpu peanuzanuu TUCHUILIMHBI B 3aBUCUMOCTH OT YPOBHS MOATOTOBICHHOCTH 00YYaIOIINXCS
MOTYT 6BITL HUCITIOJIb30BaHbI NUHBIC d)OpMBI, MCTOJbI KOHTPOJISI U OLHCHOYHBIC CPpCACTBA, UCXOOSA U3
KOHKPETHOW CUTYalluu.

8. YYEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHHUE
JUCHHUIIJINHBI
8.1. OcHoBHas nuTEpaTypa:

1. banamog B.B., HoxnmroB B.K. Kypc xBanToBo# Mexanuku.— M.: M3n-Bo MI'Y, 1982.

2. Jaseigos A.C. KanroBas mexanuka.— M.: @usmarrus, 1976.

3. buoxunnes J[.1. OcHoBbl kBaHTOBOM Mexanuku.— M.: Hayka, 1976.

4. Jlanpay JLJ., Jlupmun E.M. KBantoBas mexanuka. Hepenstusuctckas teopus (cepus «TeopeTuueckas
¢usukay, 1. 3).— M.: Hayka, 1974.

5. Emrorun I1.B., Kpusuenkos B./l. KBanToBas mexanuka (¢ 3amauamu).— M.: Hayka, 1976.

6. Mynranosckuii B.B., Bacunesckuii A.C. Kypc Teopermueckoii ¢usuku. KBantoBas mexanuka.— M.:

IIpocsemenue, 1991.

7. COopHuk 3ama4 1o Teopermdeckoil ¢usuke. ABT.: JLI'. I'peuko, B.U. Cyrakos, O.®. TomaceBny, A.M.
®enopuenko. — M.: Briciiag mikona, 1972.

8. CepoBa @.I'., fAnxmHa A.A. COOpHHK 3amad 1O TeopeTudeckoil ¢usuke: KBaHTOBas MexaHWKa,
craructuieckas (usuka.- M.: [Ipocsemenue, 1979.

9. HUponos U.E. 3agaun o kBaHTOBOM (u3mke.— M.: Beicmias mxomna, 1991.

10.IxanmyxamberoB A.Y. KoHCIIEKTHI JIeKIMI TI0 KBAHTOBOM MeXaHUKe (3IeKTp.). — 2022.

11. Jlxkanmmyxam6eToB A.Y. 3amaun 1o KBAaHTOBOM MexaHuKe (dnektp.). — 2022.

8.2. JlonoHATEIbHAS JTUTEPATYpa
12.Meccua A. KBanTtoBas mexanuka.— M.: Hayka, 1978.— Tt. I, II.
13.®epmu O. KBanroBas MexaHuka (KOHCHEKT JieKimii).— M.: Mup, 1968.
14. Tupax I1. [Ipunanmme: kBaHTOBOM Mexanukn.— M.: Hayka, 1979.
15.T'onpaman M.U., Kpusuenkos B./]. CoopHuk 3amau o kBaHTOBOM Mexanuke.— M.: TUTTIL, 1957.

8.3. HTepHeT-pecypchl, HEOOXOAUMBIE ISl OCBOSHHS AUCIIUIUTHHBI
16. https://ru.wikipedia.org/wiki/KBanToBas_MexaHHKAa.
17. https://ru.wikipedia.org/wiki/Ypasuenue IlIpénunrep.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JJUCHUIIVIMHbI

Jns npoBeneHMs 3aHATHI MO JAaHHOW JIMCUUIUIMHE HEOOXOAMMa ayluTOpHs, B KOTOpOM
MMeEeTC MYyJIbTUMEUIHASA YCTAHOBKA C KOMIIBIOTEPOM, JICKLIMOHHAS TOCKA, MEJ WJIK MapKep.

Pabouass mporpamMma AMCUMIUIUHBI NP HEOOXOIMMOCTH MOXET OBITh ajanTHpOBaHa JUIs
o0y4yeHHs (B TOM 4YMCJI€ C MPUMEHEHHEM JMCTAaHIIMOHHBIX O00pa30BaTENbHBIX TEXHOJIOTUM) JIHUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH  370pPOBbsl, HHBaJIuA0OB. Jlins 3TOoro tpedyeTcss 3asBICHHE
o0yyJaroImuxcs, SBISIOMIUXCS JIMIAMH C OIPAaHUYEHHBIMH BO3MOXKHOCTSMU 3]I0POBbsI, HHBAIUIAMH,
WO WX 3aKOHHBIX TPEJICTAaBUTENEd M PEKOMEHJAIMH ICUXOJOr0-MEANKO-TIEIArOrHIeCKON
Komuccuu. JlJii MHBAIMIOB cojiepkaHue paboueil mporpamMmbl JUCHUIUIMHBI MOXET OMpPEeNsiThCs
Tak)Xe B COOTBETCTBUH C HHIUBUAYAIBHON MpOorpaMMoii peaOuianTaluy nHBaiuaa (py HAIUYUH).
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