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KA®EJIPA MaTeMaTUKHU U QU3UKHU

Pacnpenenenne 4acoB JUCHUIIMHBI 10 ceMecTpaM / Kypcam

Kypc 5

Bun 3ansTuit v | PII Hroro
Jlexnun
IIpakTnueckue 8 8 8 8
Wroro ayn. 14 (14 |14 |14
KonTakTtHas paborta 14 |14 |14 |14
Cawm. pabora 121 | 121 | 121 | 121
Yacsl Ha KOHTPOJIb 9 9 9 9
HUroro 144 | 144 | 144 | 144
OCHOBAHHUE

Y4eOHBIN TUTaH yTBEpKIIeH YIEHBIM coBeTOM By3a oT 03.03.2026, mpoTokon Ne 9.
[IporpamMmmy coctaBmii(u): KaHa. TexH. Hayk, Jlekan, Jlonckux Cepreit AnekcaHapOBUY

3aB. kadempoii: Gupcona C.A.



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | LensiMu OCBOCHUS y4eOHON MUCIMIUIMHBI KBAaHTOBAs MEXaHHKA SIBJISIOTCS ()OPMHUPOBAHWE JIMYHOCTH OYIYIIErO yUHTEIs
(bU3MKH, MOJArOTOBKA OAKaTaBpOB K MPEMOJaBaHUIO (M3UKH B COBPEMEHHOM INKOJIE, OBIAJIEHHE HAYYHBIMH METOIaMU
MO3HAHUSI, BHIPADOTKA y CTYAEHTOB HABBHIKOB CAMOCTOSITEIBHON Y4eOHO# NesTeIbHOCTH, Pa3BUTHE Y HUX MO3HABATEIHHON
OTPeOHOCTH

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA TN CHUIIJINHBI

I[IKO-1: Cnoco0eH ocyLIecTBIATh NPOHECCHOHATHYIO AESITEIBHOCTD C UCIIOJIB30BaHUEM BO3MOXKHOCTEH U(POBOH
00pa3oBaTenbHO cpebl 00pa30BaTeIbHOM OpraHU3aluy 1 OTKPBHITOTO HH(OPMAIOHHO-00pa30BaTeIbHOTO

IIPOCTPAHCTBA

TIKO- Braneer cpencreamu KT mi1st ncmons30BaHus UQPOBEIX CEPBHUCOB U Pa3pabOTKH 3JIEKTPOHHBIX 00Pa30BaTeIbHBIX

1.1: pecypcoB

[IKO- Ocy1ecTBIseT INIAHUPOBAHUE, OPraHU3aIHI0, KOHTPOIb U KOPPEKTUPOBKY 00pa3oBaTeIbHOTO MpoIiecca ¢

1.2: UCIIONB30BaHUEM LIM(PPOBOI 00pa30BaTeIbHOM Cpeibl 00pa30BaTeIbHOM OpraHU3aluy 1 OTKPHITOTO HH(OPMAIOHHO-
00pa3oBaTeIbHOTO MIPOCTPAHCTBA

TIKO- Hcrionp3yeT pecypchl MeXIyHapOIHBIX M HAIMOHATBHBIX IUIaT(OPM OTKPHITOTO 00pa3oBaHMs B IPO-(eccHoHATbHON

1.3: JIESITETLHOCTH YYUTENsI OCHOBHOTO OOIIETO M CPEeHEro 00Iero 00pa3oBaHus

IIKO-3: CnocoleH peatn30BbIBaTh OCHOBHBIE 00111e00pa3oBaTesibHbIE MPOrPaMMBbl PA3IMUHBIX YPOBHEH U HAPaBIEHHOCTH C
UCIIONB30BaHHEM COBPEMEHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTHI B COOTBETCTBUH C aKTYalbHOM HOPMaTHBHOM 0a30i

ITKO- OcymecTBisieT 00y4eHne y9eOHOMY MpeIMEeTy Ha OCHOBE HCIIOIB30BaHMS PEIMETHBIX METOIUK H COBPEMEHHBIX
3.1: 00pa3oBaTeIbHBIX TEXHOIOTHI

TIKO- OcymiecTBIseT MeJarornuecKyo MOAIePKKY M COTPOBOXKACHUE 00YUaIOIIUXCS B IIPOIecCe TOCTHIKEHHS

3.2 MeTanpeAMETHBIX, TPEIMETHBIX U TUYHOCTHBIX PE3yIbTaTOB

IIKO- [TpumensieT npeaMeTHBIE 3HaHUS NIPU pealn3alii 00pa3oBaTeIbHOTO IMpolecca

3.3:

ITKO- OpraHu3yeT AesTeIbHOCTh 00yJaronXCs, HaIPaBJICHHYIO Ha PAa3BUTHE HHTEpeca K yIeOHOMY IpeMeTy B paMKax
3.4: YPOUHOU ¥ BHEYPOUHOU JIEATEIbHOCTU

[IKO- Y4acTByeT B IPOEKTUPOBAHUH IIPEAMETHON cpeIsl 00pa3oBaTeIbHON IPOrpaMMEl

3.5:

VK-1: Crioco0eH OCYIIECTBIIATH TOUCK, KPUTHUYCCKHIN aHATM3 U CHHTE3 HH(POPMALIUH, IIPUMEHATh CUCTEMHBIN ITOIXO IS

pCHICHUS TOCTABJICHHBIX 3a1a4

VK-1.1:  JlemoHCTpHpyeT 3HaHHE 0COOCHHOCTEH CHCTEMHOTO U KPUTHIECKOTO MBIIIJICHUSI 1 TOTOBHOCTH K HEMY

VK-1.2: [Ipumenser normdeckue GOPMBI U MIPOIEAYPHI, CIOCOOCH K pedIeKCHH MO TIOBOAY COOCTBEHHON M TyKOH
MBICIUTENBHON AEATEIbHOCTH

VYK-1.3: Ananmu3upyeT HCTOUYHHK HH()OPMAIMU C TOUYKU 3PEHHS BPEMEHHBIX U IIPOCTPAHCTBEHHBIX YCIOBHN €T0 BOSHUKHOBEHHUS

VK-1.4: Ananmsupyer paHee CIOXHBIINECS B HayKe OICHKH HH(POPMAITIH

VYK-1.5: ComnocrasisieT pa3Hble HCTOYHUKH MH()OPMAIIUU € TISITBIO BBISIBICHHS WX MPOTHBOPEUYHIA U MOMCKA TOCTOBEPHBIX
CYKICHUM

VYK-1.6: AprymenTtrpoBaHHO GopMUpyeT COOCTBEHHOE CYKICHUE U OLIEHKY WHPOPMAINH, IPHHUMAET 000CHOBAHHOE pelIeHUE

VK-1.7:  Onpenenser NpakTUUECKUE MTOCIEACTBYS IIPEUIOKEHHOTO PELIEHHUS 3aJa9l

B pe3yabTaTe ocBOEHUS TUCHUTIINHBI 00y4AIOLINTICH TOLKEH:

3HaTh:

OCHOBHBIC TIOHATHS, 3aKOHBI KBAaHTOBOH MEXaHHKH, MECTO KBaHTOBOW MEXaHMKH B OOIIEH CHC-TeME HayK M COBPEMECHHOE
COCTOSIHHE €€ pasBUTHS, METONBl TEOPETHYECKOTO AaHaIW3a pPe3ylNbTaToB HAOMIONEHHMA W OKCIIEPUMEHTOB, IIPHEMaMH
KOMITBIOTEPHOTO MOJEIHPOBAHMS B paMKaX KBaHTOBOW MexaHWKH (cooTHeceHo ¢ YK-1.1 - YK-1.7; TIKO-1.1 - TIKO-1.3; TIKO-3.1
- [IKO-3.5)

YMmeTh:

IPUMEHSTh OCHOBHBIC 3aKOHBI KBAaHTOBOW MEXaHHKH, aHATH3HPOBATh POJIb OCHOBHBIX HCTOPUYECKHX 3TalOB Pa3BUTUS KBAHTOBOU
MEXaHUKH , MX BKJIa] B COBPEMEHHYIO HayKy, AaH@IM3UPOBAaTh pPE3yJbTaTbl HAOIIOAEHMI W OSKCIEPUMEHTOB, IpHUEMaMU
KOMITBIOTEpPHOTO MOJCIHPOBAHMS B paMKaX KBaHTOBOW Mexa-HHWKH (cooTHeceHO ¢ YK-1.1 - YK-1.7; IIKO-1.1 - TIKO-1.3; TTKO-3.1
- [IKO-3.5)

Bnanern:

HaBbIKAMU IPUMEHEHUS! OCHOBHBIX 3aKOHOB KBAHTOBOW MEXAHMKM, HABbIKAMU AHAIN3a KOHLENTYaIbHBIX M TEOPETUUECKUX OCHOB
KBAaHTOBOM MEXaHMKH, CHCTEMOH 3HaHHH O (pyHIAMEHTAIBHBIX (HH-3MUECKHX 3aKOHAX U TEOPHSAX B PaMKax KBAHTOBOM MEXaHUKH,
HaBBIKAMU TIOCTAHOBKM U MPOBEICHHUsS OKCIIEPUMEHTa, HOPMAaMM TEXHUKH O€30MacHOCTM B paMKaX KBaHTOBOM MEXaHUKU
(cootHeceno ¢ YK-1.1 - YK-1.7; [IKO-1.1 - I[IKO-1.3; T[TKO-3.1 - [IKO-3.5)

3. CTPYKTYPA U COAEPKAHMUE JUCIUIIJINHBI




Pasnen 1. Beenenne B KBAHTOBYI0 MEXaHUKY

HaumeHoBanue TEeMbI, KPaTKO€e CoAepKaHue

Bupa 3ansrus /
padotsl / popma ITA

Cemectp /
Kype

KosuyecTBo
4acoB

KoMmnerenuuu

1.1

3KCHCpI/IMeHTaﬂbHBIC OCHOBBI KBAHTOBOM MEXaHUKH.

OCHOBHBIC MTOHATHUS KBAHTOBOH MEXaHUKH

HGKHI/IOHHHC 3aHATHS

VK-1
IIKO-1
IIKO-3

I1IKO-3.1
I1KO-3.2
IKO-3.3
I1KO-3.4
I1IKO-3.5
ITIKO-1.1
ITIKO-1.2
I1IKO-1.3
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
VK-1.6
YK-1.7

1.2

BKCHSpI/IMeHTaJILHLIC OCHOBBI KBaHTOBOW MEXaHHKH.

OCHOBHBIE ITOHSATHUS KBAHTOBOM MEXaHHMKH.

IIpaxTnaeckue
3aHATHUS

VK-1
IIKO-1
IIKO-3

ITIKO-3.1
I1KO-3.2
I1KO-3.3
I1KO-3.4
ITIKO-3.5
ITIKO-1.1
I1IKO-1.2
I1IKO-1.3
VK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
YK-1.6
YK-1.7

1.3

DKCHEePUMECHTATEHEIC OCHOBBI KBAHTOBOM MEXaHHKH.
(Pa3bop Teopernyeckoro Marepuana, pereHne 3amaq)
OcCHOBHBIE NTOHSATHS KBAHTOBON MEXAHUKH.

(Pa36op Teopernueckoro Marepuaia, pereHue 3anaq)

CamocTosTensHas
pabota

60

VK-1
IIKO-1
IIKO-3

ITIKO-3.1
I1IKO-3.2
I1KO-3.3
IIKO-3.4
IIKO-3.5
IIKO-1.1
ITIKO-1.2
I1IKO-1.3
YK-1.1
VK-1.2
VK-1.3
VK-1.4
VYK-1.5
VK-1.6
YK-1.7

1.4

IToaroToBka k MPOMEXyTOYHOH aTTecTalul

DK3aMeH

VK-1
TIKO-1
IIKO-3

IIKO-3.1
I1IKO-3.2
I1KO-3.3
I1IKO-3.4
ITIKO-3.5
IKO-1.1
I1IKO-1.2
I1KO-1.3
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
YK-1.6




YK-1.7

Pa3nen 2. KBanToBasi MeXaHMKA MHOIHX YaCTHIY

Bupn 3ansitus / Cemectp /

Ne HaumeHoBaHnue TEMbI, KPAaTKO€ COICPIKaHuE paﬁoru / q)OpMa A Kypc

KoaunuecTBo

KoMnerenuuun
4acoB

21 Vpasuenue Ulpenunrepa. [IpakTuueckue
’ OOmye cBOWCTBa OTHOMEPHOTO JIBH)KCHHSI. 3aHATHUS

VK-1
[IKO-1
IIKO-3

I1IKO-3.1
IKO-3.2
IIKO-3.3
I1KO-3.4
IIKO-3.5
ITKO-1.1
I1IKO-1.2
I1IKO-1.3
VK-1.1
YK-1.2
YK-1.3
VK-1.4
VK-1.5
VYK-1.6
YK-1.7

Vpasuenue Ulpenunrepa.

(Pa3bop TeopeTryeckoro Marepuaia, pereHue 3amag)
OO01iue cBOHCTBA OTHOMEPHOTO JIBHIKEHHUSL.

(Pa3bop TeopeTryecKkoro Marepuania, peeHne 3aiay)
JIBr)KeHHE B HEHTPATbHO-CHMMETPUYHBIX TTOJISIX.

99 (Pa3bop Teopernyeckoro Marepuaia, pereHue 3amaq) CamocrosTenbHast
’ padora
CIuH 3JeKTpOHa.

(Pa3bop TeopeTnyeckoro Marepuaia, pereHue 3amag)
I'paHuLIbI IPUMEHUMOCTH KBaHTOBOM MEXaHUKH.
(Pa3bop TeopeTryeckoro Marepuana)

Koncnekr ¢ ucnonszoBanuem Microsoft Office

VK-1
IIKO-1
IIKO-3

I1KO-3.1
I1IKO-3.2
I1KO-3.3
I1IKO-3.4
I1IKO-3.5
IIKO-1.1
I1IKO-1.2
IKO-1.3
YK-1.1
VK-1.2
VK-1.3
VK-1.4
YK-1.5
VK-1.6
VYK-1.7
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2.3 | IloaroroBka K MPOMEKYTOUHOMH aTTecTaluu Ok3ameH 5

VK-1
IIKO-1
IIKO-3

I1IKO-3.1
I1KO-3.2
IKO-3.3
I1KO-3.4
I1IKO-3.5
ITIKO-1.1
ITIKO-1.2
I1IKO-1.3
VK-1.1
VK-1.2
YK-1.3
VK-1.4
VK-1.5
VK-1.6
YK-1.7

4. ©OHJ]I OHEHOYHBIX CPEJICTB

npexacTaBneHsl B [Ipunoxkernu 1 k padoyeii mporpaMMe JUCHUILTHHBL.

Crtpykrypa u cojepxaHue (OHAAa OLIEHOYHBIX CPEACTB Uil MPOBEACHHS TEKYIIETO KOHTPOJS M MPOMEKYTOYHOH arTecTaluu

5. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJINHBI

5.1. YueOHbIe, HAYYHBIE H METOTHYECKHE H3TAHUS

ABTOpBI,

3ariasue UsparenncTBo, roj
COCTaBUTEIH

Bubmmoreka /
KomnuectBo




ABTODHI, Bubmmotexa /

3arnaBue W3narenscTBoO, rox
COCTaBUTEIN Konnuectso
1 MInonsckuii 3. B. AtomHas Qusnka Mocksa|JlenuHrpan; http://biblioclub.ru/index
l'ocynapcTBennoe .php?
HM3aTelIbCTBO TEXHUKO- page=book&id=213904
TEOPETUIECKOU
mureparypsl, 1949
2 monseknit O. B. ATomHas (uzuka: MoHOTpadust Mocksa: Hayka, 1974 http://biblioclub.ru/index
.php?
page=book&id=499394
3 W3Bectus BpIcINX yueOHBIX 3aBeieHMA. CeBepo- PoctoB-Ha-/lony: IOxHs1ii | http://biblioclub.ru/index
KaBkasckuit pernon. EcrecTBeHHbIE HayKU: (benepatbHbI .php?
JKypHal YHHBEPCHUTET, 2020 page=b00k&1d=595904
5.1. YueOHble, HAyYHbIE H METOANYECKHE U3TAHUS
ABTOpBL, Bubnmoreka /
3armaBue WzparenscTBO, TOX
COCTaBUTEIN Konugectso
1 W3BecTus BBICIINX yUeOHBIX 3aBEICHHIMA. [Ten3a: Ilenzenckmit http://biblioclub.ru/index
IMoBoyKCKHii pernoH. EcTecTBEeHHbIC HAYKH: roCyIapCTBEHHbIMH -php?
KypHall YHUBEPCHUTET, 2013 page=b00k&1d=237428
2 Ieitzendepr B. BBenenne B eMHYIO MOJICBYIO TEOPUIO Mocksa: Mup, 1968 http://biblioclub.ru/index
3JIEMEHTAPHBIX YaCTHUI] .php?

page=book&id=483268

5.2. IIpodeccuonanbHble a3l JAHHBIX U HH)OPMALMOHHBIE CTIPABOYHBIE CUCTEMBI

1. EcrecTBo3HaHHMe - COPaBOYHHK €CTECTBEHHBIX HayK: AcTpoHOMHEs, Xumwusi, buosnorus, @Dusmka, Hayku o 3emie
http://naturalscience.ru/

2. ®enepanpHblil mopTan «Poccuiickoe oOpazoBanue»/ http://www.edu.ru

3. HartmonanbHast DnekTponHas bubmuoreka (H360.pd) http://xn--90ax2¢.xn--plai/

4. Enunas xoyuteknus 1udpoBbIx oOpazoBarenbHbIX pecypcoB (Enunas xomrekius [TOP) — http://school-collection.edu.ru

5. Hayunas anextponnas oubmmorexa «KubepJlennuka» https://cyberleninka.ru/

5.3. [lepeueHb NpOrpaMMHOro odecreyeHust

OpenOffice
FineRiader 9 corp
SIHpeKC-TIepeBOINK

5.4. YueOHo-MeTOIMYeCKHe MaTepHAaJIbl 1151 00y4aI0IMXCs ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Ilpn HEOOXOAMMOCTH MO 3asBICHHUIO OOYYAIOMIETOCS C OTPaHWYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBBSI  y4eOHO-METOIUYECKHE
MaTepHaIbl MPEAOCTABIAIOTCA B (OpMax, agaNTHPOBAHHBIX K OTPAaHWYCHUSIM 30pOBBS M BocupusTés uH(popmarmu. [ns mmi c
HapyLIeHUsIMUA 3peHus: B ¢opMme aynuodaiina; B medarHOH (opme yBemHUeHHBIM mIpudToM. s TUI ¢ HapyLIEHUSIMH CIyXa: B
(opMe 3NIEKTPOHHOTO JOKYMEHTa; B ITedarHoi Qopme. [lns JHIl ¢ HapymIEHHSIMH OIOpPHO-ABUIATENBHOrO amnmapara: B (opme
3NIEKTPOHHOTO TOKYMEHTa; B TIeYaTHON (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCHUIIJINHBI

ITomemieHus: Ans BceX BHIOB pabOT, MPEAyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMILJIEKTOBAaHBI HEOOXOAWMON CHEIHMATU3UPOBAHHOMN
yueOHON MeOeIbIo M TEXHHYECKHIMH CPEJICTBAMU O0YUIEHHUS:

- CTOJIBI, CTYJIbS;

- IEPCOHAITBHBIN KOMITBIOTEP / HOYTOYK (IIEPEeHOCHOIT);

- IPOEKTOpP;

- 9KpaH / THTEePaKTUBHAS JJOCKa.

7. METOAUYECKUE YKA3AHUA JJIS1 OBYYAIOIUXCSA 11O OCBOEHUIO JTUCIUIIJINHBI

MGTOJII/I‘-IGCKI/IC YKazaHus 110 OCBOCHUIO JUCHHUIIIMHBI IIPEACTABJICHBI B HpI/IJ'IO)KCHI/II/I 2K pa60‘ICI>‘I nporpamMmme qUCHUIIIIUHBI.




1 OnucaHMe noKa3aTe/ied U KpUuTepueB OLeHUBAaHUA KOMIIETEHLIUW Ha
Pa3/IMYHBIX 3Tanax ux ¢popMUpoOBaHUS, ONIMCAHHE IIKAJI OLleHUBAHUSA

2.1 IlokazaTenn u KpUTCPHUH OLICHUBAHUSA KOMHGTQHHHﬁ:

3VH, [Tokazarenn Kpurepun oneHnBanus CpenctBa
COCTAaBJIAIOIINE OLICHHUBAHUA OLICHUBAHUA
KOMIICTCHIIUIO
KOO U HAMMEHOBAHUEC KOMIICTCHIINHU
I[IKO-1 TIOKCK H COOP IOJIHOTA ¥ COAEPKATEIBHOCTD TECT, OIpOC,
3 Mmecmo K8aHmosol | HeOOXOAUMOM OTBETA, yMEHHUE IIPUBOANTE 3amura
Mexanuku 6 odwetl JIUTEPaTypHI, TIPUMEPBL, yMCHHC MHTCJIICKT
cucmenme Hayx u - MOIB30BATHCS JIOTIONHUTENBHOH | KapThI
JINTEPATYPOU IIPU NMMOATOTOBKE K
coepemernnoe COBPEMEHHBIX )
CcOCMoAHUe eé 3aHATHAM, COOTBECTCTBHUEC
MH(OPMALIMOHHO- MpeCTaBICHHON B OTBETaX
paseumus KOMMYHHKAIIHOHHBIX MH(OPMAIIH MaTepHaTaM
Y ananusuposame TEXHOJIOTUM U JICKIIUU ¥ Y4eOHOU JINTEPATYPBI,
POJIb OCHOBHbIX TOGANBHBIX CBEICHUSAM 13
UCmMopu4ecKux
p HH(OPMAIHOHHBIX WH(POPMAITMOHHBIX PECYpPCOB
29Manos pazeumus WurepHer
N pecypcoB
K8AHMOBO0U (hu3UKU,
ux 6xnao 8
COBPEMEHHYIO HAYKY
B naswvikamu
ananuza
KOHLIETITYaIbHBIX U
TEOPETUYECKUX OCHOB
K8AHMOBOU husuxu
I[IKO -3 HOKCK 1 cO0p MOJIHOTA U COJIEPIKATEIBHOCTD TeCT, OMpoc,
3 ocHogHbIe 3aKOHbI | HEOOXOIUMOM OTBETA, YMCHUC IIPUBOIUTD 3amuTa
K6AHMOBOU (hu3suKU JIUTEPaTypBI, IpUMEPBL, yMCHHC _ | MHTCILICKT=
y KoppeKmHO HCIIONL30BAHME II0JIB30BaThCA AOIIOJIHUTECIBbHOU KapThbl
npoeyuposams JUTEPATYpPOH MPHU MOATOTOBKE K
NDeDCMAGIEHI 1 COBPCMCHHEIX 3aHSTHUSIM; COOTBETCTBHE
P MH(bOPMALHOHHO- MPEJICTABICHHON B OTBETaxX
pesynom anz bl KOMMYHHKAIIHOHHBIX WHpOpMAIUKY MaTepHaiaM
K6aHMOGOU u3uUKU, TEXHOJIOTHH U JIEKIUU ¥ Y9eOHOMU JIUTEPATYyPHI,
npuMeHsnd [IIOGAILHBIX CBEJICHHSM U3
NOJY4eHHble 3HAHUS
y HH(OPMAITHOHHBIX WHPOPMAITMOHHBIX PECYPCOB
Ha npakmuke WnTepuer
. . | pecypcoB
B cucmemon snanuu o
@dyrnoamenmanbHvIX
@uzuuecKux 3aKoHax
U meopusx 8 pamkax
K8AHMOBOU Pu3UKU
YK-1 HIOUCK U cOOp MOJTHOTA U COJIEPIKATETBHOCTD TeCT, OMpoc,
3 memodul HE0OXO0IUMOi OTBETa; YMCHUE IPUBOIUTD 3aIurTa
meopemuyecko2o JIUTEPATYPHI, [IpUMEPBL, yMCHHC _ | MHTCIICKT-
HOJIB30BAThCS JOTIONHUTEIBHON | KapThl

ananuza




pe3yibmamos
Habno0eHutl u
9IKCHEPUMEHNOB,
npuemamu
KOMNbIOMEPHO2O0
MOOenupoB8arus.
Y ananusuposamu
pe3ynvmamol
HaO.I00eHull U
9KCNEPUMEHMOB,
npuemamu
KOMNbIOMEPHO2O
MOOeNUpPoB8arusl 8
PAMKAX K8AHMOBOT
Qusuxu

B memooamu
meopemuyecKoco
aumanusa
pe3yibmamos
Habno0eHull u
9KCNEPUMEHMOB,
npuemamu
KOMNbIOMEPHO2O
MOOeNUPOBaAHUs.

HCIIOJIb30BaHHE
COBPEMEHHBIX
MH()OPMAITMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH U
rI100aIbHBIX
MHGOPMAITUOHHBIX

pecypcoB

JUTEpaTypOr IPH NOATOTOBKE K
3aHATUSAM; COOTBETCTBHE
MIPEJICTAaBIEHHON B OTBETAX
WHpOpPMaK MaTeprazaM
JIEKIUH ¥ y4eOHOU TUTepaTyphl,
CBEJICHUSIM W3
WHPOPMAaLIMOHHBIX PECYPCOB
WNurepreT

[Ikael onleHUBaHUS:

TGKYHII/Iﬁ KOHTPOJIb YCII€CBACMOCTH M IHNPOMCXKYTOYHASA aTTCCTAlHA OCYHICCTBIIACTCA B

paMkax HakonuTenbHOU cuctemsl B 100-0annpHoM mikane:
e  ®dopma KOHTPOJIS — HK3aMEH

2 Tunossble

AeATEe/IbHOCTU,

84-100 GannoB (OIEHKA «OTIUYHOY)
67-83 GanoB (OIIEHKA «XOPOIIIO»)
50-66 6am1oB (OlEHKA «YIOBIETBOPUTEITHHO )
0-49 GaioB (OIEHKA «HEYTOBICTBOPHTEIHLHO)

KOHTPOJIbHbIE

3aJaHUsA  WIHA
Heo0X0AuMble JJi1 OLeHKH 3HAHWM, YMEeHHH, HAaBbIKOB U (HMJIM) ONbITA
XapaKTepHU3YIIUX
KOMIIETEHIMH B MIpoLecce 0CBOEHHUA 00pa30BaTe/JIbHOM NPOrpamMmbl

HHbIE

ITallbl

Bomnpocsl k 3k3aMeny

1. Kopmryckymnsipasie cBoiicTBa cBeta. Dddext Komnrona

2. 33.,[[21“121 O IBMXKCHUH YaCTHUILIBI B HCHTPAJIbHO-CUMMCETPUYIHOM II0JIC KaK 3aJia4da ABYX TCJI.

Paznenenne nepemMeHHsbIX B ypaBHeHUH Lpeaunrepa.

1. ®oTtorpdexr.

MaTepHuaJbl,

dopmupoBanusa



2. Oneparop NpoeKIM MOMEHTA UMITYJIbCa Ha A3UMYTaIbHYI KOOpJAMHATy. MOMEHT nMITyjbca
B ceprueckoil cucreMe KoopauHaT. OU3NYECKUil CMBICT KBAHTOBBIX YUCEI, CBS3AHHBIX C
YIJIOBBIM JIBUKEHUEM

1. HecocTosITembHOCTD KJTACCHUECKOW (PU3UKHU IPH 0OBSICHEHUH KBAaHTOBBIX siBJIeHUH. [Ipobiaema
TEIIOBOro u3iydyeHus. Popmyna Buna
2. @iyKTyaluu B CBETOBOM IOTOKE

1.CtaTuctudeckoe TOJKOBaHKE BOJIH A¢ bpoiins. Iudpakius 3;eKTpoHOB Ha OJTHOM IIEIH.
CootHomenue HeonpeaeneHuocrel I eiizendepra. Kputrka ommOOYHBIX TOTKOBAHUH
COOTHOIIIEHU HEOPEICTICHHOCTEM.

2. Pemienue ypaBuenus Llpenunrepa (yriioBsle 4acTH) O HOBEJCHUH MUKPOOOHEKTA B
[EHTPaTbHO-CUMMETpUYHOM mioJie. [Tommuomer Jlexanapa.

1. ®duznyeckue nepeMeHHsble, UCIOIb3yEMBIE AJIs ONIMCAHUS COCTOSHUS KBAHTOBOMEXaHUYECKON
CHUCTEMBI. Y CIIOBHE OJTHOBPEMEHHHOW U3MEPUMOCTH PA3JIMYHBIX JUHAMUYECKUX IIEPEMEHHBIX.
[TpuHIMI JOMTOTHUTEIBLHOCTH. AMIUTUTYAa BEPOATHOCTH (BOJIHOBAS (DYHKIIMS CUCTEMBI,
IPUHLINII CYTIEPHIO3ULIMH U 3aKOH CYNEPHO3ULNHN AMILIIUTY )

2. Oneparopsl NPOEKLIMN MOMEHTA UMITYJIbCa Ha OCH JI€KapTOBOM CUCTEMbI KOOJMHAT B
JIEKapTOBOM M c(hepUIECKOi CHCTEMaxX KOOPIMHAT.

1. I[TocTynatel KBaHTOBOW MEXaHUKH. SIBHBIN BUJ] ONIEPATOPOB KOOPJUHAT, IPOEKIIMI MOMEHTOB
MMIUIBCOB I'HAa OCH I€KAPTOBON IIPSIMOYTOJIBHOM CUCTEMbI KOOPINHAT, MOMEHT UMITYJIbCA,
SHEPIHH.

2. TloBenenre MUKpOOOBEKTA B MOTEHIMAIBLHOH "siMe" moayoeckoneunoi riyounsl (E>Uo).

1. ITocTaHOBKa 3a7a4, pelIaeéMbIX METOIAMH TEOPUH BO3MYILIEHUI. Teopus BO3MyLIEHUH TIPH
OTCYTCTBUH BBIPOXKICHMUSI.

2.Ilepnoauyeckas cucreMa MenneneeBa. 3anojJHeHHE 000JI0YEK B aTOMaX.

1. Teopust BO3MYILIECHUS IPY HAIMYUU BBIPOKICHUS.
2. Monekyna Bonopona. KonebaTensHo-BpanareabHblil criekTp sHepruu. [Ipupona Xxummuaeckoi
cBs3u. CMH U BaJ€HTHOCTb. MexXMoeKysspHble cuibl Ban-nep-Baanbca.

1DkcneprMeHTaIbHbIE JOKA3aTeNbCTBA CYLIECTBOBAHUS CIIMHA 3IeKTpoHa (onbITh [lITepHa u
I'epnaxa, TyIuIeTHBIA XapaKTep CIIEKTPOB IIEJIOYHBIX METAJUIOB, ONBITHI DWHINTENHA 1 Ac ["aa3)
2. KauecTBeHHOE UCCClIeJOBaHHE BO3MOXKHBIX COCTOSHUN aToMa renusi. OOMeHHast SHeprusl.

1. Onepatop cnuna. CoOcTBeHHBIE (GYHKIIUM ONpaTtopa cirHa. BoHOBast PyHKITHS 3JEKTpOHA €
y4yeToM criuHa. [1onHbI MOMEHT uMITyJibca 3MeKTpoHa. CloKeHrne MOMEHTOB UMITYJIbCOB B
KBAaHTOBOW MEXaHUKE.

2. [IpuHIMI HEPa3TMUYUMOCTH OJIMHAKOBBIX YacTull. OOMeHHOe B3auMoelicTBue. Teopus atoma
renus ¢ yaetom cnuna. [Ipunuun [Taynuy.

1. IToHsiTHE O MOJIHOW ¥ OPTOTOHATIBLHOMN CHCTEME COOCTBEHHBIX (DYHKIIUH 3PMHUTOBBIX
oneparopoB. CpeHNE 3HAUEHHUSI MEXAHMYECKUX BEJIMYHUH U BEPOSTHOCTH UX JO3BOJIEHHBIX
3HAYCHUMN.

2. Cranmonapssle coctossHus. CranuoHapHoe ypaBHeHue llpeaunrepa.

1. TTocTynatel KBAaHTOBOM MEXaHUKU. SIBHBIN BHUJI ONIEPATOPOB KOOPAMHAT, TPOEKIIMI UMITYJIbCOB
Ha OCH JI€KapTOBOM IIPSIMOYT'OJIBHOM CUCTEMBI KOOPAUHAT, MOMEHTA UMITYJIbCA, SHEPTUU.



2. Knaccudukarus cocTossHAM aToMa BOAOPO/1a. 3aBUCUMOCTh TUIOTHOCTH BEPOSATHOCTH OT
paauyca v yriioB. BeIpoKJI€HHbIE COCTOSHUS U UX YUCJIO.

1. HepaBenctso I eitzenbepra.
2. Hecraunonapnoe ypaBHenue llIpeaunrepa B HEpEIsSATUBUCTCKON KBAHTOBOM MEXaHHKE.
IIn0oTHOCTB OTOKA BEPOSTHOCTH. [IpMHIUII IPUYMHHOCTH B KBAHTOBOM MEXAHMKE.

1. BonmHOBBIE (DyHKITUH JUIsl OTIMCAHHS TOBEACHHS KBAHTOBOTO OCIILIATOPA. [TonmrHOMBI
OpMuta. AHaIU3 IBUKEHUSI KBAHTOBOT'O U KJIACCUYECKOI'O OCHUIUISITOPOB.

2. Ypasuenue lpenunrepa ams paauanbHOR yacT BOJTHOBOH (PpyHIMH. ATOM BOAOPOAA.
®opmyina 1 nojaHou suepruu. @opmyina baiasmepa.

1. U300paxkenne GpU3NUYECKUX BETMUMH B KJIIACCUUECKOW U KBAaHTOBOM MexaHukax. JInHeiHble
CaMOCOIIPsDKEHHBIE (APMHUTOBHI ) oriepatopsl. CoOCTBEHHBIE (PYHKIINH U COOCTBEHHBIC 3HAYCHUS
orneparopoB. Heo6X01MMOCTh UCII0JIb30BaHUS SPMUTOBBIX ONEPATOPOB B KBAHTOBOW MEXaHHKE.
2.IloBeneHne MUKpOOOBEKTA B MIPSIMOYTOJIbHOM MOTEHIMATIBHON "siMe" 110;1yOecKOHEeUHON
riny6unsl (E< Up).

1. HecocTosTenbHOCTh KJIACCHUECKON (PU3MKU IPU OOBSICHEHUH aTOMHBIX siBJIeHUH. Dopmyiia
IInanka. ['unoresa Ilnanka o TUCKPETHOCTH YHEPrETUYECKUX ATOMHBIX COCTOSIHUIA.

2. Poratop. YpaBuenue llpenunrepa ans poraropa u ero pemienue. KBantoBanue sHeprum.
II10THOCTH BEPOSATHOCTH.

I[TPUMEP O5K3AMEHAITMOHHOI'O BUJIETA

3K3AMEHAIIMOHHBIN BUJIET Nel

1o aucuuIuiniae « KBaHTOBasg MEXaHUKa)

1. Koprryckymnsipasie cBoiicTBa cBeta. Dddext Komnrona
2. 3aza4a 0 IBM)KEHUHU YaCTHUIIbl B IEHTPAJIbHO-CHUMMETPUYHOM I10JI€ KaK 3a7ada JAByX Tell.
Paznenenne nepeMeHHsbIX B ypaBHeHUH Lpeaunrepa.

Kpurepun ouenuBanus:

OIICHKA «OTJIMYHO» BBICTABIISIETCS, €CJIM CTYJICHT TJIyOOKO MOHUMAET CYTh
BOIIPOCA, MOXKET IIPUBECTH COOCTBEHHBIC MPUMEPHI, OTBEYAST Ha ITOCTABJICHHBIC
BOIIPOCHI;

OIICHKA XOPOIIIO» BBICTABIISCTCS, €CJIM CTYJIEHT pacCcKa3blBaeT MaTepHual,
OTPaKCHHBIN B OMJIETE, HO HE MOXET MPUBECTH CBOM MIPUMEPHI, OTBEYACT HE Ha
BCE BOMPOCHI ITPeroaBaTes

OIICHKA «YJOBJICTBOPUTEIHHOY» BBICTABJISICTCS, €CJIM CTYJCHT pacCKa3bIBaeT
MaTtepual ¢ OImMrOKaMu;



e OIICHKA HEYIOBJICTBOPHUTEIHHO» , €CIIM CTYACHT HE BIIaJIECT MAaTepPHaIOM Kypca,
IPE/ICTaBJICHHOM B OUjeTe

TecTbl NHCEMEHHBIE

IO JUCHHUIIIINHE «KBaHTOBasA MEXaHUKA)
1. BaHK TeCcTOB IO TEMaM
3KCHepI/IMeHTaHBHLIe OCHOBBI KBaHTOBOfI MCXAaHHUKH. OCHOBHBIC ITOHATHUA KBaHTOBOﬁ MCXAaHHUKHU.
Ypasuenue lllpenunrepa. OOmme CBOMNCTBA OTHOMEPHOTO ABHKEHUS. [IBHKEHUE B IIEHTPaAIbHO-
cuMMeTpruYHbIX nossix. CruH aiekTpoHa. Mosnekyna BogopoJa. ['paHuiibl npuMeHUMOCTH
KBAaHTOBOM MEXaHUKH.

Bapuanr |

1. ®oTo3ddexT — 3TO siBJIeHHEe BHIOUBAHUS U3 METAJLJIA MO/ JeHCTBHEM CBETA

a) 2JICKTPOHOB 0) MPOTOHOB B) HEUTPOHOB T) (POTOHOB.

2.9¢dexr Komnrona — 310 siBjieHune

a) yBEJIMYEHUS JJIMHBI BOJTHBI B OTPAYKEHHOM CBETE
0) yMeHbIIIEHUE ATUHBI BOJIHBI B OTPaKEHHOM CBETE
B) YBEJIMUEHUSI YACTOTHI B OTPAXKEHHOM CBETE

') YMEHbBIIIEHNE YaCTOThl B OTPaKEHHOM CBETE

3. llpu nudpakuuu cBeTa Ha ABYX GJIM3KO PACHOJIOKEHHBIX measx (d-paccTosinme MesKay
IeJsAMH, () - YT0J OTKJIOHEHHs], A - IJIMHA BOJIHBI)
I dsin @ =N\ -a) ycnoBue MakcuMyMa

0) ycioBre MUHUMYMa;
. 1
Indsine=(n+ E)X - @) yCI0BHE MaKCUMyMa

0) ycioBMe MUHUMYMa;
Il ntnppakuOHHBIE MAKCMMYMBI 110 OCBEILIEHHOCTH
a) MOYTH OJINHAKOBBIE
0) YMEHBIIAIOTCS 110 Mepe yAaJICHHUs OT Ieen

B) YMEHBIIAIOTCS IO MEpe yAaJeHUs OT Iiemneit



4. ADCOJTIOTHO YepHOE TeJI0 — ITO TeJI0, KOTOpoe
a)[TOJTHOCTBIO OTPAXKAET BCIO MAJIAIONIYI0 SHEPTHIO U3ITyUCHHUS
0) 4aCTHYHO OTPAXKAET, YACTUIHO MOTIIOIIACT

B) IMOJIHOCTBIO ITOIJIOIIACT IMaJar0llyr0 S9HCPIUIO U3JTyYCHUA

5. Boana ne bpoiijs — 310
a) DJIEKTpOMarHuTHas BOJIHA
0) 3ByKOBast BOJIHA
B) BOJIHA BEPOSTHOCTU HAXOXACHUS MUKPOOOBEKTa B HEKOTOPOil 00s1acTu

MIPOCTPAHCTBA

6. HepaBenctBo I'eiizendepra numeer Bua:

2 Axap, > 6) Axap, <!
2 2
B) AYAp, ZZ r) AXAp, zg

7. HeonpeieJieHHOCTh TMHAMUYECKHX NepeMeHHBbIX B KBAHTOBOH MeXaHHKe eCTh

a) cIe/ICTBHUE OMMOKH N3MEPUTENILHOTO Mprudopa

0) creacTBUE ydyeTa BOJTHOBBIX CBOMCTB MUKPOOOBEKTOB

B)CJIE/ICTBUE  B3aUMOJICHCTBUA  M3MEPUTEIBHOIO  MHUKPOOOBEKTa M HM3MEPUTEIHHOTO

Makpormpuodopa

8. YpaBuenne lllpeaunrepa ecrb
a) pe3ysbTaT 0000IIEeHNS SKCTIEPUMEHTAIBHBIX JAaHHBIX
0) 4MCTO TEOPETUUYECKUI PE3yIbTaT

B) pe3yJbTaT TOJBKO IKCIEPUMEHTAIbHBIX UCCIIEI0BaHUIN

9. BosiHoBast pyHKIUSA
a) HEe UMeeT (PU3MUECKOro CMBICIIA
0) numeeT PU3NIECKUI CMBICIT

B) KBa/IpaT BOJTHOBOM (PYHKITMU UMeEET (PU3UIECCKUNA CMBICIT



I) NpOU3BEJCHNE BOJHOBOW (PYHKIMM HAa KOMILJIEKCHO COMNPSDKEHHYIO el mMeeT (u3nyecKuit

CMBICIT

10. BosiHoBasi pyHKIHSA

a) neiicTBUTENbHAS PYHKIUS JICHCTBUTEIBHOTO IIEPEMEHHOTO
0) MHMMas QYHKIHS IEUCTBUTEIBHOTO IIEPEMEHHOTO

B) KOMIUIEKCHAsl (DYHKIMS AEUCTBUTEIHLHOTO TIEPEMEHHOTO

I') ACWCTBUTENbHAS UM KOMIUIEKCHAs (PYHKIUS 1€HCTBUTEIBHOTO IEPEMEHHOTO

11. Ilpu jABMKEHHM MHKPOOOBEKTa B MNOTEHIHAJbHONH MNPAMOYIoJbHOI
10J1y0eCKOHEeYHOi I IyOMHbI 0JIHASI JHePIrusi MUKPOOObeKTa

a) HEe KBaHTYeTCs

0) MpUHUMAET TOJIHKO AUCKPETHBIC 3HAYCHUS

B) IMEET KaK HEeTPEPHIBHBIN, TaK U AUCKPETHBIN CIIEKTPhI 3HAYCHHI

«AaAMe»

12. Ilpu B3anMopeiicTBUM MUKPOOOBbeKTa IJHeprun E ¢ npsiMoOyroJibHbIM NOTEHIHAIbHBIM

6aprepom BeicoThl U, E<U,IIpu 5Tom

a) oTpaXkaeTcs OT MOTEHIINAIBHOTO Oapbepa
0) MUKPOOOBEKT YACTUYHO OTPAKAETCsI, YACTUYHO IIPOHUKAET B Oapbep
B) MUKPOOOBEKT ITPOHUKAET B Oapbep

I') MUKPOOOBEKT MPOXOAUT O€3 U3MEHEHUS ABHKEHUS.

13 HeHTpaJIbHO-CI/IMMeTpI/I‘IHbIM IMOJIEM HAa3bIBACTCHA I10J1€, MOTCHUHHAJIBbHAsT JSHEPrus

KOTOPOI'0 OIpene/siercsi BUAOM:
a) U(X)

6) U(x.y)

B) U(r,6,¢)

r) U(r),

rze X, Y, Z — nekaptoBsl, I, 0, - chepuyeckue koopauHaTHL.

14. /IBu:xeHHe JIEeKTPOHA B 10JIe SIPa aTOMAa BOJIOPOAa XapaKTepu3yeTcsi

a) OJHUM KBAaHTOBBIM YHCJIOM



0) IByMs KBaHTOBBIMHU YHCIIAMH
B) TpeMs KBAaHTOBBIMH YUCIIAMU

I‘) YCTbIPbMA KBAHTOBBIMU YK CIIAMU

15. Ilpu nBH:KEHUM MHUKPOOOBHEKT B IEHTPAJIbHO-CUMMETPUYHOM I10J1€ IJIABHOE KBAHTOBOE
YHCJI0 XapaKTepu3yeT

a) MOJIHYIO YHEPTUI0 MUKPOOOBEKTa

0) opOHUTAIEHBIE MOMEHT UMITYJIbCA

B) MPOEKIMI0 MOMEHTA UMITYJIbCA Ha OCh

T) CIIUH

1/16. Ilpu 1BUKEeHUH IJIEKTPOHA B aTOMe BOAOPO/JA €ro MOJHAS IHEePrusi MoxeT ObITh
a) KaK MOJIOKUTEIbHOM, TaK U OTPULIATEIBHON

0) TOIBKO MOJIOKHUTEIHHON

B) TOJIBKO OTPHULIATEIbHON

T') HyJIEBOI

17. CniuH 3JIEKTPOH — 3TO

a) COOCTBEHHBIN MEXaHUYECKHII MOMEHT UMITYJIbCa
0) opOUTAIBbHBI MOMEHT UMITYJIbCA

B) COOCTBEHHBIN UMITYJIbC

I') MArHUTHBI MOMEHT

Bapwuanr Il

1. SIBjieHHe BIOMBAHUSA JJICKTPOHOB IO/ ACCTBHEM CBETAa HA3bIBAETCH
a) JIIOMUHECIICHITUEH

0) boTordexTom

B) a¢pexrom Komnrona

r) 3¢ dpextom BaBunona-Uepenkona

2. YBeJM4yeHHe JJUHBI BOJTHBI CBETA MPH OTPA’KEHUH OT BELECTBA HA3BIBAETCS
a) horordpdexTom
0) apdpexrom Komnrona

B) addexrom BaBumosa-UepenkoBa



T') JIIOMUHECIICHITHEH

3. llpu andpakuum cBera OoT OAHON mean (O-paccTosiHHe MeXAY LIeJsAIMH, (O - YroJ

OTKJIOHEeHHs, A - 1JTHHA BOJHbI)
I dsin @ = NA -a) ycioBue MakcumMyma

0) yclioBHE MHHUMYMa;
. 1
Indsine=(n+ E)?\, - &) ycJI0BHE MaKCUMyMa

0) yclioBHE MHHUMYMa;
111 nTnppakUuOHHBIE MAKCMMYMBI 110 OCBEIIEHHOCTH
) MOYTH OJIMHAKOBBIC
0) YMEHBIIIAIOTCS TI0 MEpe yIaJIeHUs OT IIeei

B) YMCHBIIAKOTCA IO MEPE YAAJICHUA OT Lueneﬁ

4. Tes10, KOTOPOE MOTJIONIAET BCe MAJAI0IIHE HA HEro JIyYH CBeTa, HA3bIBAETCS
a) abCOMIOTHO OeNbIM

0) cepbiM

B) a0COJIFOTHO YEPHBIM

I') 3epKaJIbHbIM

5. BosiHa BepOSITHOCTH HAXO0KIeHUSI MUKPOOObEKTa B HEKOTOPOil 00/1aCTH MPOCTPAHCTBA
Ha3bIBaeTCs

a) TpPaBUTAIIMOHHON BOJIHOM

0) PJIEKTPOMAarHUTHOI BOJIHOM

B) BOJIHOM Jie bpoiins

T') 3ByKOBOW BOJIHOM

6. AXAp, = > €CTh HEPaBEHCTBO

a) ['eitzenbepra
6) Ulpenunrepa
B) Jlannay

r) bopna



7. Y4eT BOJIHOBBIX CBOWCTB MUKPOOOBHEKTOB MPUBOIUT K HEONPeIeJIeHHOCTH

a) pU3MYEeCKNX BEIMYMH, XapaKTEPU3YIOIINX IBIKEHIUE MUKPOOOBEKTOB

0) TMHAMHYECKUX ITIEPEMECHHBIX

B) MacChI

T) 3apsijaa

8. OCHOBHBIM YpaBHEHHEM HEPEJISITHBHCTCKON KBAHTOBOH MeXaHHMKH KaK 00001IeHHeM
IKCMEPUMEHTATbHBIX JAHHBIX SIBJISETCH YPAaBHEHHE

a) DHHIITEHHA

0) Hdupaka

B) Ipenunrepa

r) Kneitna-I'opona

9. [Ipon3Benenne BOJHOBOI (PYHKIMU HA KOMILTEKCHO-CONMPSIKEHHYIO €CTh
a) MaccoBasi IIIOTHOCTh

0) IIIOTHOCTHh BEPOSATHOCTH

B) IJIOTHOCTh 3HEPTHH

I) IJIOTHOCTh TOKA

10. BosiHoBasi pyHKI M, XapaAKTEPU3YIOLIAs ABHKEHHE MUKPOOObEKTAa MOXKET ObITh
a) TOJIBKO JEHCTBUTENHHOM

0) TOJIBLKO MHUMOM

B) U JICCTBUTEIHHON, U MHUMOU

T') B ICHCTBUTEIILHON, U KOMIIJICKCHOM

“ﬂMe“

11. Ilpu [aBHKEHHUHM MHUKPOOOBbEKTa B MNOTCHUHAJBHOH NPSAMOYIOJbHOM
0eCKOHEYHOM IIyOMHBI IO0JIHAS JHEPIUsl

a) UMEET HENPEPBIBHBIN CIIEKTP 3HAYEHUM

0) NpUHUMAET TOJIBKO AUCKPETHBIE 3HAYCHUS

B) UMEET CMEIIaHHbIN CIIEKTpP 3HaUEHUH (HEeMpephIBHBIA U IUCKPETHBIN)

12. Ipu B3auMoselicTBMH MUKPOOOHLEKTA JHeprun E ¢ npsiMoyroibHbLIM noTeHHaILHBIM
6apwepom Beicorsr U, (E>U,)

a) MUKPOOOBEKT OTpasKaeTCs

0) MUKPOOOBEKT YACTUYHO OTPAXKAETCS, YACTHIHO IMTPOHHUKAET B Oapbep



B) MUKPOOOBEKT MPOHUKAET CKBO3b Oapbep

T') MUKPOOOBEKT MPOXOAUT O€3 N3MEHEHUS JIBFKESHUS

13. IloTeHuaJbHOE MOJIE 321aH0 B BUe Gopmy.Ja

a) U(y)

6) U(zy)

B) U(X,y.2)

r) U(r, @)

m) U(r)

rzie X, Y, Z — iekapToBsl, I, 0, ¢ - chepuueckue koopauHaTHL.

Kaxkoe u3 sTux mojeu HCHTPAJIbHO-CUMMCETPUYIHOC ?

14. Ilpn aBM:KEeHUM MHKPOOObEKTa B LEHTPAJbHO-CHMMETPHYHOM IOJe 3aJaHa ero
NnoJHasi 3Heprusi. KakuM KBaHTOBBIM YHCIOM XapakKTepu3yeTcsi 3Ta JAWHAMHMYECKasl
nepeMeHHas?

a) IJIaBHBIM KBAHTOBBIM YHCIIOM

0) opOHUTAILHBIM KBAHTOBBIM YHCIIOM

B) MarHUTHBIM KBaHTOBBIM YUCIIOM

r ) CIIMHOBBIM KBAHTOBBIM YHCJIOM

15. Ilpu ABM:KEHUM JJIEKTPOHA B IOJe AAPa aToMa BOAOPOAa OpOMTAIbHOE KBAHTOBOE
YHCJI0 XapaKTepu3yeT

a) MOJIHYIO SHEPIUIO AIEKTPOHA

0) opOUTaIbLHBIM MOMEHT UMITYJIbCa

B) MPOEKIMI0 MOMEHTA UMITYJIbCA Ha OCh

T') CIIUH 3JIEKTPOHA

16. Ilpu nBMKEHMH JIEKTPOHA B aTOMe BOJAOPOAA €ro OpOMTAIbHBIH MOMEHT HMIIYJ/IbCA
MOKeT ObITh

a) TOJBKO TTOJIOKHUTEITHHBIM

0) TOJILKO OTpUIIATENbHBIM

B) KaK ITOJIO)KUTEIbHBIM, TaK U OTPULIATEIbHBIM

T') HYJIEBBIM

2. HWHcTpyKuMs MO BHINOJTHEHHIO



OOBecTH KpYXOK BEpHBIC OTBETHI JIMOO JaTh ITMCHbMEHHBIC OTBETHI Ha BOIPOCHI B
OJIaHKE TecTa.

HNHcTpyKuus M0 BbINOJIHEHHUIO

OOBecTH KpPY)XOK BEpHBIC OTBETHI JIMOO JaTh NMHCHMEHHBIC OTBETHI HAa BOMPOCH B
OJIaHKE TecTa.

Kputepun oneHuBaHusi MakcUMalbHOE KOJMYECTBO OAIOB MO TecTy — 32. 3a KaIblid
NpaBUJIBHBIN OTBET — 2 Oaa.

Omnpoc
Ompoc BO Bpems 3aHATHM. OTBETBHI Ha BOIPOCH IIPENOAABATENS,
IIPAaBWJIbHAS CAMOCTOSITEIbHASI IOCTAHOBKA BOIIPOCOB, PEILICHUE 3a1a4 Y TOCKH

Kpurtepuu onenuBannss MakcuManbHOE KOJIMYECTBO OAJIOB MO onpocy— 38.
38 bannos - cmyoenm akmueHo yuacmsyem 6 pabome, NpasuibHO OMEeYaen Ha 60NPOCH, CAM 300aem YMecnHble
B0NPOCHL NPENOOAsaAmento, peuwiaem 3a0ayu 6e3 NOMOWU UL ¢ MUHUMATLHOU NOMOWBIO NPEno0asames.
0 6ann06 — cmyodenm ne yuacmeyem 6 pabome cpynnol.
1-37 6annos — npomedicymounnie apuanmol

3amuTa MHAMBUAYAJbHBIX HHTEJIEKT-KAPT
CTyneHTBl ~ CaMOCTOATENIBHO  JIOMAa  COCTABJSIIOT ~ KpPaco4yHble U
COJIEpKATENIbHbIE HMHTEIJIEKT-KapThl MO TEeMaM Kypca, UCIOIb3ysd KOHCIEKTbI
JIEKLIUA U pEKOMEHIO0BAaHHYIO JIuTeparypy. [IpeseHryror rpymme.

Kpurtepun onenuBanus

MaxkcrMaabHOE KOJIMYECTBO OAJLIOB 1O WHAWBHIYTBHBIX HHTEIUIEKT-KapTam— 30.

30 6annos - kapmol codepacam 6ce HeobXOOUMble 2PAPUKU, POPMYIbL, PUCYHKU 6 UX JIO2UHECKOU 83AUMOCES3U,
cmyoenm 8epHo omeeudem Ha ONPocyl No Kapme,

0 oamos — xapma omcymcmeyiom —aub0  OHU  NPUCYMCMEYIOM, HO — CMYOEHm  OeMOHCmpUpyem
HeyO081emBOPUMENbHbIE 3HAHUS NO €€ COOEPIAHCAHUIO.

1-29 6annos — npomedcymounvie sapuanmuol

METOINYECKHE YKA3AHUSA 11O OCBOEHHNIO JUCIITUITJIMHBI

MeTonnueckre ykazaHus [0 OCBOCHUIO TUCHUILTMHBI « KBaHTOBas MEXaHUKa»
aJIpeCcoBaHbI CTyJIeHTaM Bcex hopM 00yUdeHUSI.

Y4eOHbIM MJIAHOM TI0 HampaBieHUto MoAroToBKU «44.03.05 [legarornueckoe
oOpa3oBaHue (C AByMsI MPOQPWISIMU MOJATOTOBKH )» MPEIYCMOTPEHBI CIEAYIOIINe
BUJIbI 3aHSTHUH:

[l JICKIIUH,

[ MIPAKTUYECKUE 3aHATHA.

B xo0/1€ TeKIMOHHBIX 3aHATHI paccMaTPUBAIOTCS TEOPETUUECKHE BOITPOCHI
€CTECTBO3HAHUS, JAIOTCA PEKOMEH AU I CAaMOCTOSITEIbHOU paboThI U
MOJATOTOBKE K MPAKTUYECKUM 3aHSATUSM.



B xone npakTUyecKuX 3aHITUHN YIIIyOIsIIOTCS U 3aKPETUIAIOTCS 3HaHUSI CTYEHTOB
10 Py PACCMOTPEHHBIX Ha JIEKIHUSIX BOIIPOCOB, PA3BUBAIOTCS HABBIKU
OPUEHTUPOBAHUS B COBPEMEHHBIX TEHACHIIUAX PA3BUTHS €CTECTBO3HAHUS.

[Ipy NOArOTOBKE K NPAKTUYECKUM 3aHATUAM KaK/Iblil CTYJEHT JTOJKEH:

— U3y4YUTh PEKOMEHIOBAHHYIO YUE€OHYIO TUTEPATYypPY;

— U3yYUTh KOHCTIEKTHI JICKIIHIA;

— OJITOTOBHUTH OTBETHI HA BCE BOMPOCHI 10 U3y4aeMOU TEME.

[To cormacoBaHuIO ¢ MpenoaBaTeIeM CTYIEHT MOXKET MOATOTOBUTH pedepar,
JOKJIa/1 UM COOOIIEHHE 110 TeMe 3aHATHsl. B mpornecce moAroToBKu K
MPAKTUYECKUM 3aHSATHUSM CTYJACHTBI MOTYT BOCIOJIb30BATHCS KOHCYJIbTAUSIMHU
Mperno/iaBaTe’is.

Bonpocsl, He paccMOTpeHHbIE Ha JIEKLIUAX U IPAKTUYECKUX 3aHITUSAX, TOJIKHBI
OBITh U3yUEHBI CTYJIEHTAMH B X0/I€ CAMOCTOSITENIbHOM padoThl. KOHTpOIb
CaMOCTOSITETILHOM PabOThI CTYyACHTOB HaJ yueOHOM MporpaMMoid Kypca
OCYUIECTBJISIETCS B XOJI€ 3aHATHI METOJOM YCTHOTO OIpOCa WK MOCPEICTBOM
TecTUpoBaHUs. B xo/1e caMoCcTOsITeIbHON pabOThI KaXK/IbIN CTYyACHT 00sI3aH
MPOYUTATh OCHOBHYIO U [0 BO3MOXHOCTH JOMOJHUTEIBHYIO JIUTEPATYPY O
U3y4aeMoil TeMe, TOMOJHUTh KOHCIIEKTHI JIEKIUN HEJOCTAIOIINM MaTepUalioMm,
BBIITMCKAMU M3 PEKOMEHIOBAHHBIX IEPBOUCTOYHUKOB. BBIACIUTh HEMTOHSATHBIE
TEPMUHBI, HAUTH WX 3HAYEHUE B SHIUKIIONEINYECKUX CIOBapSIX.

CTyAeHT TOJKEH TOTOBUTHCS K IPECTOSIIEMY TPAKTUYECKOMY 3aHATHIO TI0 BCEM,
0003Ha4YEHHBIM B paboyeil mporpaMme JUCIUILIMHBI BOIIPOCaM.

[Tpu peanuzanuu pa3znuyHbIX BUAOB yUeOHOU pabOThl UCHOIB3YIOTCS
pa3zHooOpa3Hble (B T.4. UHTEPAKTUBHBIE) METObI OOyUEHHsI, B YACTHOCTH:

- HHTEpaKTUBHAs J10CKa AJIsl HOJTOTOBKU U MPOBEACHUS JICKIIMOHHBIX 3aHITHIA;

- lepesiaya CTyIeHTaM yuyeOHOro MaTepuaia B 3JIeKTPOHHOM BHJIE Ha
AIIEKTPOHHOM HOCHTETIE.

JI71st HOATOTOBKM K 3aHATHUSIM, TEKYILIEMY KOHTPOJIIO U IPOMEKYTOUHOM
aTTeCTallMU CTYJEHThI MOTYT BOCIIOJIb30BAThCS ANEKTPOHHOM OnbmuoTekoit BY3a
http://library.rsue.ru/. Takxe oOyuarompecss MOTYT B34Th Ha JIOM HEOOXOAUMYIO
JUTEPATYPY Ha ADOHEMEHTE BY30BCKOM OMOIMOTEKH UIIM BOCIIOIb30BATHCS
YUTAIbHBIMU 3aJIaMH BY3a.

CamocrosiTenbHas paboTa CTyJEHTa SIBISETCS YPE3BbIYANHO BaKHOU (opMOoi
U3y4eHHUs MPorpaMMHOTO MaTtepuana. OHa BeIpabaThIBacT yMEHHE paboTaTh C
JUTEpaTypoil, OTOMpPaTh, KPATKO, HO EMKO M3JIaraTb OCHOBHYIO CyTh
TEOPETHUYECKOr0 MaTepuaia, pemars 3agaun. Kpenku ToapKo Te 3HaHUs, KOTOpbIe
MOJIy4YEHBI B PE3YJIbTATE YIIOPHOI'O, KPONOTIMBOIO CAMOCTOSITEIBHOIO TPY1a.
JInist JTydiiero yCBOEHUsI TEOPETUYECKOI0 MaTepraia pEKOMEHYETCSl YATATh OJHU
U T€ JK€ pa3Jiesbl yaeOHOTO OCOOus J1Ba pa3a: MepBhIi pa3 ObICTPO s
O3HAKOMJICHUS C MaTEpHAJIOM, BTOPOH pa3 MEAJIEHHO AJig 0oJiee BIyMYHBOTO
W3YUYEHUS U JIy4llero 3anoMuHanus. [Ipy BTOpoM NpodTeHnr peKOMEHyeTCs
BECTU KpaTKUil KOHCTEKT. JKenaTelbHO UCI0JIb30BaTh OOUIYIO TETPab IS
JIEKLIHHA, YTOOBI, 10 BO3MOKHOCTH, BMECTUTh B HEE BECh IIPOIPAMMHBINA MaTepual.
Bropyto TeTpaas pekoMeHAyeTCs UCTIONb30BaTh ISl IPAKTUKYMA MO PELICHUIO
3azay.



CocraBieHre KOHCIIEKTa MOOMIN3yeT BHUMAaHKE, IOMOTraeT OOHApYyKUTh U
BBIICTIUTH IJ1aBHOE B TeKcTe. UepeoBaHue YTeHUs ¢ TUChbMOM Pa3BUBAET BCE
BU/IbI TTAMSITH, TTOBBIIIAET paOOTOCIIOCOOHOCTh M CHUKAET yCTalloCTh. Benenue
KOHCIIEKTA SIBJISIETCS] OJHOBPEMEHHO U (POPMOI KOHTPOJISI Ka4eCTBa yCBOCHUS
MaTepuana, oo, He 0CO3HAB MPOYUTAHHOTO TPYAHO BBIAEINUTD, CHOPMYINPOBATH
¥ 3aMUCaTh OCHOBHYIO MBICIIb.

[Tpu BeleHUM KOHCTIEKTA KENaTeIbHO OCTABISATH CIPaBa MIMPOKUE OIS, 10 TPETH
CTpaHMIIbI, YTOOBI OBLIO Ky/a JONMUCATh HHTEPECHBIE MBICIU MIIH BBHIBOJIBI TTOCTIE
U3yUYeHHs aHATOTUYHBIX Pa3/ieoB U3 Apyrux nocoduii. [1o BeqeHnIo KOHCIEKTa
11eJ1Ieco00pa3HO MEPUOINIECKH KOHCYIBTUPOBATHCS € PENoiaBaTeNeM.

B KOHCHEKT HY>KHO 3aIllMCBHIBATh TOJIBKO CaMOE IJIaBHOE. 3alKCH B HEM 110
BO3MOXKHOCTH JIOJIKHBI OBITH KpaTKue U JakoHU4YHble. Hanbosee BakHble MecTa
HYKHO BBIJICJIATH APYTHUM LIBETOM, (POPMYJIIbI HY’KHO 3aIIMCHIBATh B OT/IEIBHOM
CTPOKE 4TOOBI HE CTUBAINCH C TeKCTOM. [10 XOpoIieMy KOHCIIEKTY MOYKHO JIETKO U
OBICTPO, B TEYCHHE HECKOIBKUX THEH, epel ’K3aMEHOM, BOCCTAHOBHUTH B IMaMATH
W3YyYEeHHBII MaTepHuall, TOBTOPUTH €ro, HAMTH HEOOXOUMYIO CIIPaBKY.

[lepen MOBTOPHBIM YTEHHEM U KOHCTIEKTHPOBAHHUEM PEKOMEHIYETCS
nonpoOOBaTh BOCIIPOU3BECTH MaTepHall Mo mamsAT. J{axe eciu 9Ta MOMbITKa HE
YBEHYAETCS yCIIEXOM, IIPH MOCIEAYIOMEM YTeHUN U KOHCTIEKTHPOBAHUH
MaTepuraja BHUMaHue OyJeT aKTHBU3MPOBAHO HIMEHHO Ha MPOITYIIICHHOM HIIN
HEJ0CTAaTOYHO MOHATHOM (parmeHTe. B pesynbrare maTepuan Oyner ycBoeH
0oJee rTy00KO M OCHOBATEIIBHO.



