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1. HEJIX U 3AJAYN OCBOEHM A JUCIIUITJIMHbI

IIe.m: H3YyYCHUA TUCHUIIJIHHDBI:

— oBiajcHUe 0a30BBIMH 3HAHUSAMHU (YHIAMEHTAIBHBIX DPa3AeiioB (U3UKH, HEOOXOTUMBIMU IS
OCBOCHUS (PU3MUECKUX OCHOB B SIICPHBIX PEAKTOPaxX M MaTepHaliax;

3apaum u3ydeHusl UCHUIIHHBI:

— U3yYCHHE TEOpPHH IO TeMaM: MEXaHHKa, 3JEMEHTbl PEISTUBUCTCKOM MEXaHHKHU, KoJleOaHus U
BOJIHBI;

— MoJIeKylspHas (pu3MKa M OCHOBBI TEPMOJWHAMHKH, SJIEKTPHUECTBA W MarHeTH3Ma, ONTHUKU M
aTOMHOU (PU3HKHU;

— pa3BUTHE HABBIKOB PEILLIECHUS 3aja4 M0 JaHHBIM TeMaM;

— OCBOEHHE MOCTAaHOBKU U MPOBEACHUS (PU3NUECKUX IKCIEPUMEHTOB;

— TOJyYeHHUE MPAKTUUYECKUX HABBIKOB [0 00Pa0OTKE M MHTEPIPETALUU PE3YyIbTaTOB SKCIIEPUMEHTOB
B IIPOLIECCE BBIMIOJIHEHUS 1a00paTOPHBIX padoT;

— Dpa3BUTHE KYJIbTYPbl MBIIUICHUS (CIOCOOHOCTH K O0OOOIIEHUIO, aHadu3y, BOCIPHUSATHUIO
uH(popManun);

— Ppa3BUTHE MPAKTHYECKUX HABBIKOB JIOTHYECKH BEPHO, APT'yMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U
MUCBMEHHYIO PEYb.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJILHOI IPOTPAMMBI (naiee
6)1)

Jucuurnuna peanu3yeTcss B paMKax 00s3aTeIbHOM YacTU M OTHOCUTCS K €CTECTBEHHO-HAYYHOMY
MOJIYJIIO.

Jis OCBOEHMS JMCIUILTUHBI HEOOXOAWMBI KOMIETEHIUH, C(HOpMUpOBAHHBIE B PaMKax H3YyUCHUS
CIIEAYIOIMX AUCHUIUIMH: «MaTeMaTH4ecKuil aHamu3», «AHaTUTHYecKas TeoMeTpus», «JIuHeliHas
anredpar.

JIMCUUIUIMHBL W/MIM TPAaKTUKH, JUISI KOTOPBIX OCBOEHHE IaHHOM AMCHUIUIMHBI HEOOXOJMMO Kak
npeauecTByomiee: «snepHas puznkay.

JucuumimHa u3ydaercs Ha 2 Kypce B 4 ceMecTpe.

3. IEPEYUEHb IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHHUSA 1O AUCHMIIJIMHE,
COOTHECEHHBIX C ININTAHUPYEMBIMHA PE3YJIbTATAMU OCBOEHMUA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

B pesynbrare ocBoenust OIl oOyuaromuiics T0JKEH OBJIAJETh CIEAYIOIIMMU pe3ybTaTaMi 00y4eHus
10 JUCUUILINHE!

Kon HaumeHnoBanue Koa n HauMeHOBaHHe HHAUKATOPA 10CTHKEHUS

KOMIIETEHIIUH KOMIIETCHIHHU KOMIIETCHIIUH

OIlK-1 Crnocoben 3-OIIK-1 3HaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
UCIIOJIb30BaTh JUCLUIUIMH B IPO(EeCCHOHANBHOMN e TeTbHOCTH,
0a30BbI€ 3HAHUS METO/bI MATEMAaTHYECKOTO AaHAJIN3a U MOJIETTMPOBAHMS,
€CTECTBEHHOHAYYHBIX | TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOTO
JVCLATIIIVH B WCCIIEI0BAHUS
npodeccCuoHaNBHOM V-OIIK-1 YMeTh ucnoab30BaTh OCHOBHBIE 3aKOHbI
JIeATEITbHOCTH, €CTECTBEHHOHAYYHBIX JIUCUUIUIMH B MPo(eccnoHanbHOM
IIPUMEHSTH METOJIbI JIEATEIbHOCTH, IIPUMEHATh METOIBI MATEMATUYECKOTO
MaTeMaTH4eCKOro aHaJIN3a U MOJEIMPOBAHNUS, TEOPETHYECKOTO U
aHaJIM3a u JKCIIEPUMEHTAIILHOIO UCCIIEIOBAHNS




MOACIINPOBAHUA,
TECOPECTUUCCKOI'0 U
9KCIICPUMCHTAJIIBHOT'O
HCCICI0BaHUA

B-OIIK-1 Binaners HaBBIKAMHU MCIIOJIL30BAHUST OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX TUCIUTIIINH B
npohecCHOHALHOM e TEIILHOCTH, IPUMEHECHHUS
METOJ/IOB MaTEeMaTHYECKOTO aHAIM3a U MOJICIIMPOBAHUS,
TEOPETHYECKOT0 M SKCIEPUMEHTAIBHOTO HCCIICIOBAHUS

IK-1 Cnoco6eH cosgaBars | 3-1IK-1 3HaTe HEWTPOHHO-(PU3WYECKUE MPOLECCHl B
TEOPETHUYECKHE U peakrTopax, IPOIIECCHI THJIPOJMHAMUKA u
MAaTeMaTUYECKUE TEIJIOMaccolepeHoca B aKTUBHBIX  30HaX WU
MOJENH, BO3/ICHCTBHE MOHU3UPYIOIIEr0 U3ITyYCHUS Ha
OIUCHIBAIOLIHE MaTepualibl, YeJI0BeKa U OOBEKTHI OKPYKAIOIIEH Cpeipl,
HEUTPOHHO- CHCTEMBI y4eTa, KOHTPOJISI ACPHBIX MaTEPUAIOB
dusnueckue V-IIK-1  Ymerp  co3maBaTh  TEOPETHYECKHE U
IPOLIECCHI B MaTeMaTHYECKHUE MOJICIH B MPOPECCHOHAIBHON 001acTH
peakropax, mpouecchl | B-IIK-1 Bragers naBbikamMu paboThl ¢ COBPEMEHHBIMH
THAPOANHAMUKY U pacyeTHBIMU IPOTPAMMHBIMH CPEJCTBAMU
TerIoMacconepeHoca
B aKTHBHBIX 30HAX
WJIU BO3JICHCTBHE
MOHU3HUPYIOIIEr0
U3JTy9CHUS Ha
MaTepuaibl, 4eI0BEKa
1 OOBEKTHI
OKpYXXarollel Cpeibl,

CHCTEMBI yUeTa,
KOHTPOJIS SIIEPHBIX
MaTepHaJioB

VYKE-1 Criocoben 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
UCTIOJIB30BaTh 3HAHUS | TUCIUILINH, METOIbI MATEMATUYECKOTO aHAIHM3a U
€CTECTBEHHOHAYYHBIX | MOJIEIMUPOBAHUS, TCOPETHUECKOTO U
JVCIIUATUINH, HKCIIEPUMEHTATBHOTO UCCIICIOBAHUS
OPUMEHSTh METO/IbI V-VKE-1 ymeTh: HcIob30BaTh MaTEMaTHUYECKHE
MaTeMaTHIeCKOTO METO/BI B TEXHHYECKHUX TMPUIIOKEHUSIX, PACCUUTHIBATD
aHanu3a u OCHOBHBIE YHCIIOBBIE XapaKTEPUCTUKHU CITyYalHbIX
MOJICITMPOBAHMUS, BEJIMYMH, PElIaTh OCHOBHBIE 3214 MaTeMaTHIECKOM
TEOPETUYECKOT0 U CTaTUCTHKH; peIllaTh TUIIOBBIE paCUETHbIE 3a/1a4n
skcniepuMmenTaigbHoro | B-YKE-1 Bnagers: MeTogaMu MaTeMaTH4ecKoro aHaiaus3a
UCCIIE/IOBaHUS B U MOJETMPOBAHUS; METOAAMU PELICHUs 33734 aHalIu3a u
MIOCTaBJICHHBIX pacyera XapakTepUCTHUK (PU3MUECKIX CHCTEM,
3ajadax OCHOBHBIMH ITpHEMaMH 00pabOTKH SKCIIEPUMEHTAIbHBIX

JaHHBIX, METOJaMH pa60TI)I C IpUKJIaJHBIMHA
MMpOrpaMMHBIMHU ITPOAYKTAMU




4. BOCIIUTATEJIbHBIA MOTEHIAAJI JIACIIUTLIIAHBI

Hanpasaenue/nen
¥ BOCIIUTAHUS

3agaum BocnuTaHus (KoOa)

BocnurateabHbBIA NOTEHIIHAJ AU CHUILINH

I/IHTeJIJ'[eKTya.J'ILH
0€ BOCIIUTAaHHE

- (hopMupoOBaHHE KYIbTYpHI
yMmcTBeHHOro Tpyaa (B11)

Hcnonp30BaHue BOCIIUTATEILHOTO MOTECHIIAANIA
JMCLMIUIMH TYMaHUTApHOTO,
€CTECTBEHHOHAYYHOT0, 00IIETTPO(ECCHOHATBHOTO
¥ IpoecCHOHaTBHOTO MOTYJISL JUTS
(dbopMHpOBaHUS KyIbTYpPbl YMCTBEHHOTO TPYZa
HIOCPEICTBOM BOBJICUCHUS CTY/ICHTOB B y4eOHbIC
UCCIIeI0BATEIbCKHE 3a/IaHHS, KypCOBBIC PAa0OTHI U

Ap.

IIpodeccnonanbu
oe U TPy10BOe
BOCIIUTAHHE

- opmupoBanue TIy00KOTr0
MMOHUMAaHUs COUHAIBHON PO
npodeccuu, MO3UTUBHOMN U
AKTHBHOM YCTAaHOBKM Ha
[IEHHOCTHU U30paHHOM
CIEIHUATLHOCTH,
OTBETCTBEHHOT'O OTHOILIEHUS K
npodecCHOHAILHON
JesaTenbHoCTH, Tpyny (B14)

1. Mcnonp30BaHnEe BOCIIMTATEIBHOIO TOTEHIIAAIA
JUCLUIUINH €CTECTBEHHOHAYYHOTO U
o011enpoeccuOHaTBHOTO MOJYJIS JUIS:

- (hpopmMHpoBaHUSA TO3UTUBHOIO OTHOIIEHHUS K
npodeccun MH)XeHepa (KOHCTPYKTopa,
TEXHOJIOTa), TOHUMAHUS €€ COIIMAIbHOU
3HAYMMOCTHU U POJIH B OOIIECTBE, CTPEMIICHUS
cle10BaTh HOpMaM MPo(ecCHOHAIbHON 3TUKU
HOCPEJICTBOM KOHTEKCTHOI'O O0yUYEeHHUs], PELICHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX CUTYallMOHHBIX
3ajad4;

- (hpopmupoBaHUS YCTOMUMBOIO UHTEpECA K
npo¢eCCHOHATBLHOM 1eATeNbHOCTH, CIOCOOHOCTH
KPUTHYECKH, CAMOCTOSITEIbHO MBICIIUTD,
HOHUMAaTh 3HAYMMOCTb IPOPECCUN TOCPEICTBOM
OCO3HAHHOTO BBIOOpa TEMATUKH MPOEKTOB,
BBITIOJTHEHUS IPOEKTOB € MOCIEAYIOLIEN
nyOIMYHOM NMpe3eHTanueil pe3yibTaToB, B TOM
yrciae 000CHOBAaHMEM MX COLMAIBHON U
MPAKTUYECKOW 3HAYUMOCTH;

- (hopMUpOBaHMSI HABBIKOB KOMaHHOM paboTHI, B
TOM YHCJIE€ PeaTU3alliy PA3INYHBIX MPOEKTHBIX
poJeii (Jiuaep, UCIOTHUTENb, aHATTUTHUK U TIp.)
MIOCPEACTBOM BBIMOJTHEHHSI COBMECTHBIX
IIPOEKTOB.

2. Ucnonb30BaHKEe BOCIUTATEILHOIO MTOTEHIIMAIA
JUCLUIUINHBI « DKOHOMHYECKHE U TIPABOBBIE
OCHOBBI METUIITUHCKOM 1€ TEIbHOCTH,
«OKOHOMHYECKHNE U MIPABOBBIE OCHOBbI
npodeccuoHanbHOM e TeIbHOCTH,
«YmpaBieHHe, OpraHu3alys 1 JIaHupOBaHHUE
MIPOM3BOJICTBA U JIp. JUISL:

- (hopMUpPOBaHMSI HABBIKOB CUCTEMHOT'O BUACHUS
POJIU ¥ 3HAUMMOCTH BBIOpaHHOM mpodeccuu B
COLIMATIbHO-OKOHOMHMUYECKUX OTHOLIEHUAX 4Yepe3
KOHTEKCTHOE 00y4YeHune




5. OFbEM JUCHUILINHBI B 3AUETHBIX EJUHULIAX C YKASAHUEM KOJIMUYECTBA
AKAJEMUYECKHX UYACOB, BBIJEJEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIIUXCSI C TMPENOJABATEJIEM (II0 BHJIAM 3AHSTHI) U HA
CAMOCTOSITEJIBHYIO PABOTY OBYYAIOILIUXCS

KoanyecTBO 4acoB HA BUJ

Bun padorsl )
paboThI IO cemecTpaM:

KonTakTHasn pa60Ta Oﬁy‘lalOlIII/IXCH C mpenoaaBaTejieM

AyIUTOpHBIE 3aHATHS (6ce20) 96
B Tom unce:
JeKyuu 32
npaKmuyecKue 3aHsamusl 32
1aO60pamopHvle 3aHAMUSL 32
IIpomeskyTOYHAS aTTECTAMS
B Tom unce:
9K3AMEH o4
CamocrosiTesibHas padoTa 00y4YaKIIUXCS 102
Bcero (uachr): 252
Bcero (3aueTHble eTMHHIIBI): 7

6. COAEP’KAHUE JANCHUIIVINHBI, CTPYKTYPUPOBAHHOE 11(0) TEMAM
(PABJEJIAM) C VYKABAHUEM OTBEAEHHOI'O HA HHX KOJIMYECTBA
AKAJEMHUYECKHUX YACOB 1 BUJOB YYEBHbBIX 3AHATHUHN

6.1. Pazoenvt oucuyuniunvl u mpyooemMKOCMb RO 6UOAM YUEOHBLIX 3aHAMUIL (8 AKAOEMUUECKUX
uyacax)

Henensi| Ne HaumeHoBaHue pa3jiesia /TeMbl TUCHHILTHHBI Buabl yueOHoii padoThI
n/n
Jlexk|Ilp |JIa0|Bueayn | CPO

1-4 |1. |Koae6aHusi M BOJHBI 8 |8 8 = 30

1 |1.1.|Kunemarvka rapMOHMYECKUX KOJIEOAHUN 1 (1)1 - 6

2 |1.2.|CBo6osaHbIe 3aTyXaloNue KoneOanus 1 (1)1 - 6

2 |1.3.|Bemyx/eHHBIC KOJIeOaHuUs 2 |2 2 - 6

3 |1.4.|PacnpocTpaHeHun BOJNH B YIPYroii cpesie 2 |2] 2 - 6

4 |1.5.|OHepreTuueckue XapakTepUCTUKU BOJH 2 |22 - 6

5-10 [2. |OnTHka 8 8] 8 - 30

5 |2.1.|UnTepdepennus cBera 1111 - 6

6,7 |2.2.|Indpakuus cBera 1 (1)1 - 6

8 |2.3.|[Tonspuzanus cBeta 2 12| 2 - 6

9  |2.4.|BaumoeiicTBreE >IeKTPOMATHUTHEIX BOJIH C BemecTsoM | 2 |2 | 2 - 6

10 |2.5.|TemnoBoe n3ny4eHNE KOPIYCKYIISPHBIX CBOWCTB 2 lal 2 - 6

U3JTyYCHUSI

11-16 |3. |ATomHas ¢u3nka 16 |16 | 16 - 42
11  |3.1.|DnemenTapHas 60poBcKas TEOPHUs aTOMa BOJOPO/A 2 |2 -

12  |3.2.|BoiHOBBIE CBOMCTBA MEUKPOYACTHIL 2 12| 2 - 6




13 |3.3.|D1eMeHTHI KBAHTOBOI MEXAHUKH 2 (2|2 - 6

14 |3.4.|YpaBuenue lllpenunrepa 4 (4| 4 - 6

15 |3.5.|ATom BoOpOIa M BOAOPOAOIIOA00HBIE aTOMBI. ATOMBI 414l 4 - 6
IICJIOYHBIX JICMCHTOB

16 |3.6.|CnuH snekTpoHa. MHOT03JIEKTPOHHBIE AaTOMBI 2 |2 - 6

16 |3.7.|ATOoM B MarHMTHOM I10JI€ 2 |2 2 - 6
Hroro 3a 4 cemectp 32 132 | 32 - 102
Bcero: 32 |32 32 - 102

Ipum.: Jlex — nexyuu, [Ip — npakmuueckue 3anamus / cemunapul, Jlab — nabopamopnvle 3anamus,
Breayo — eneayoumopnas konmakmuas paboma, CPO — camocmosmenvuas paboma ob6yyaowuxcs,
1111 — npakxmuueckas nod2comoska.

6.2. Cooeprrcanue oucyuniunsl, CHPyKmypuposanHnoe no pazoenam (memam)

Jlexyuonnwiii Kypc

Henens o HaunmenoBanue pasaeia Conepranne
/TeMbl 1M CIHILJIHHbI
1-4 |1. |KosneGanusi u BOJHBI
1 |1.1.|Kuumemaruka Konebarenbubie apuxkeHnsi. CoOCTBEHHBIE, BEIHYKICHHBIE
FapMOHHYECKHX napameTpudeckue Kojaebanus. ABTOKoJIeOaHus.
KOIeGammii I'apmonnyeckue kosebanust. AMIUIMTY/A, 4acToTa, (asa,
nepuos kosnebanuit. OnpeneneHue aMIMTyas! 1 Ga3bl
rapMOHHYECKUX KOJIEOaHUI U3 HaYaIbHbBIX YCIOBUI.
[IpencraBneHre rapMOHMYECKOr0 KOJIe0aHHsl ¢ TOMOLIbIO
BEKTOPHOM AMarpaMMbl.
2 |1.2.|CBoGonmsle 3aryxatomue | CIOKEHHE KoJIeOaHUi OHOro HarpasiieHus. buenus.
Koe6anus CrnosxeHue B3aMMHO NEPIEHAUKYIISIPHBIX KOJIEOaHUH.
Ourypsl Jluccaxy.
2 |1.3.|BenyxzacHHbIe KoneOanus || APMOHMUCCKHH OCIUILIATOP. KBasuynpyras cuia.
YpaBHEHHE rapMOHMYECKOr0 OcuuiuIsTOpa. Mansie
KoJIe0aHUs CUCTEMBI OKOJIO TIOJI0KEHHUsI PABHOBECHSI.
DHeprusi TapMOHUYECKOT0 OCIIWIIIATOpa. Maremaruueckuit
1 GU3NYECKUN MATHUKU.
3 |1.4.|Pacupocrpancrun Bonn B | Y PABHEHHE COOCTBEHHBIX 3aTyXIOIIMX FAPMOHHYECKHX
YIpyToii cpee Kosie0aHUH, ero peieHue. Anepuoanyeckoe IBHKEeHHE.
XapakTepUCTUKH 3aTyXarOIIET0 TAPMOHUYECKOTO
OCLMJIIATOPA: aMIUIUTYAA, Iepuol, KO3 UIIMEHT
3aTyXaHus, Jorapu(pMUUYECKUi JEKPEMEHT 3aTyXaHus,
BpeMs penakcaiu. JJoOpoTHOCTb.
4 |1.5.|9HepreTHueckne VpaBHEHHUE BBIHYKIECHHBIX KOJIEOaHNH, €ro peleHue.
XapaKTePUCTUKH BOJIH Ilepexoanblii nporecc. AMIITUTYAa U HadaibHas (asa
BBIHYKJICHHBIX KOJIeOaHUM. SIBIeHNe pe3oHaHca.
AmmuiutyaHble U (a3oBble pe30HaHCHBIE KpHuBbIe. CBs3b
JTO0OPOTHOCTH € TTapaMeTpaMH Pe30HAHCHOW KPUBOM.
5-10 |2. |OnTuka
5  |2.1.|UnTepdepenmus cBera I'maBHBIE 3Tanbl pa3BUTUS PU3NUECKUX TeopHil. CBeToBas
BosiHa. CBeToBoil BekTop. [lokazaTens mpenomiieHusl.
3aKOHBI F€OMETPUYECKON ONTUKHU. ONTHYECKas AJIUHA ITyTH.
[Tpunnnn @epma. opmyiia TOHKOH JIMH3BIL.
HMHTEHCUBHOCTH CBeTa. ECTECTBEHHBIN U NOISPU30BAHHBIN




CBCT.

6,7

2.2.

Hudpaxius ceera

Hnrepdepennus. [Ipunmun [rolirenca. Ssnenune
uHTephepeHIINHI KOTepeHTHBIX BOJIH. [Inpuna
UHTEPPEPEHIIMOHHBIX MOJIOC U PACCTOSTHUE MEXKIY HUMHU.
Korepentnocts. Crioco0b! HaOmM01eHUs HHTEPHEPEHITUH
cBera. 3epkana Openens. bunpuzma Openens.
WuTepdepenius npu 0TpaXkeHUH OT TOHKUX TUICHOK.
[Tosiockl paBHOM TOJIIMHBI U PAaBHOTO HAKIIOHA.
WuTepdbepomerp MaiikenbcoHa.

2.3.

ITonspusanus ceera

[Tpunnun [Noiirenca-Openens. Audpakuus Openens u
mudpakius Opayarodepa.

2.4.

B3aumonaelictBue
3JICKTPOMArHUTHBIX BOJIH C
BEILIECTBOM

3onb1 Openens. dudpakuus OpeHens oT Kpyriioro
OTBEpCTHS M Kpyrioro skpana. J{udpaxius Opaynrodepa
ot uienu. MHorony4eBas uHTepdepenuus. Judpakimonnas
peuierka. Jlucnepcus U paspelaronas cuia

T pakMoHHON perieTku. udpakius peHTTeHOBCKUX
ny4qeii. Dopmyna bparros-Bynwda. [lonstue o ronorpadum.

10

2.5.

TemuoBoe usiryueHue
KOPIIYCKYJIIPHBIX CBOWCTB
U3JIy4CHUS

[Monsipuzaropsel. 3akon Mamtoca. CTerneHb moJIIpU3aIiiy.
[ongpuzanus npu OTpaxXeHUH U MPETOMICHUH. 3aKOH
Bbprocrepa. [lonspusanus npu IBOMHOM JIy4YEIPEIOMIICHUH.
OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIH Jyun. Bpaiienue
iockoct nossipuzanun. Jddexr Keppa.

11-16

AToMHas puU3HKa

11

.| DnemenTapHast 6opoBcKas

TCOPHA aTOMa BOAOPOaa

3aKOHOMEPHOCTHU B aTOMHBIX CrieKTpax. CrieKTpaibHbIe
CepHH BOJOPOIHOTO aToMa.

12

3.2.

BomaHoBsIe cBOlicTBa
MHUKPOYACTHI]

Crnekrpanbhble TepMbl. @opmyina bansmepa. OnbITh 110
paccesHuro X-nydeu. SAnepnas monens aroma. Gopmyna
Pesepdopna. Oneir @panka-I'epua. [locrynatst bopa.
DneMeHTapHasi 00pOBCKasi TEOpHs AaTOMa BOJOPOJIA.

13

3.3.

OIeMeHTHI KBAHTOBOU
MEXaHUKHU

I'unoresa ne bpoiinsa. DkcnepruMeHTaIbHOE JOKa3aTeIbCTBO
BOJIHOBBIX CBOMCTB MHKpodacTull. OnbIT J[3BHCCOHA U
Jxepmepa. [ludpakuus snektponos. OneiT bubepmana,
Cymkuna u @abpukanra. KopryckynspHO-BOIHOBOI
nyanu3M. COOTHOLIEHUE HEONPEIETIEHHOCTEH .

14

3.4.

VYpasuenue llpenunrepa

[Tnockast BoiHa e bpoiins. BonHoBast pyHkuums.
CratucTuueckuil XapakTep KBaHTOBOM MEXaHUKHU.
CaeneHus U3 TEOPUH ONEPATOPOB. SIBHBIN BUJ ONIEPAaTOPOB
BAKHEUIINX AUHAMUYECKUX NEpeMEHHBIX. [IpuHmn
cynepno3uiuu coctosiHuid. [locTynaTel KBaHTOBOM
MeXaHUKHU. Beruncienue cpennero 3HaueHus Gpusnyeckon
BEJINYUHBI. BBIpOKIEHHBIE COCTOSIHUSL. Y CIIOBUS, IPU
KOTOPBIX HECKOJIBKO (PU3MYECKUX BEJIMYMH MOTYT UMETh
ONPEJIETICHHBIE 3HAYEHHS B OJTHOM COCTOSIHHM.

15

3.5.

ATOM BoOpOAA U
BOJIOPOJIOTIOA00HBIE
aTOMBI. AT OMBI IICJIIOYHBIX
DJIEMEHTOB

[110THOCTH BEPOSITHOCTH U MJIOTHOCTH TOKA BEPOSTHOCTH.
Yacrtuna B 6ecKOHEYHO TITyO00KO# 0JHOMEpHOU
MOTEHLIMAIbHOMU siMe. [IpoxoxkieHne yacTul uepes
MOTEHITHATBHBIN Oaprep. TyHHETnpoBaHUE.
KBanToBOMEeXaHn4ecKoe 00BSICHEHNE XOJI0IHOH (T10JIeBOM U
aBTO3JIEKTPOHHO) AMHCCHH, & -pacniafa. CKaHUPYIOMIHHA
TYHHEJIbHBIA MUKPOCKOIL. KBaHTOBBINM rapMOHUYECKHI
OCLMJUISITOP.

16

3.6.

CnuH 31eKTpoHa.
MHOro31eKTpOHHBIE

KBaHTOBO-MeXaHMUECKOE ONMCAHKE BOJOPOAA U
BOJIOPOAOTIO00HBIX aTOMOB. KBaHTOBBIE UHCITa SJIEKTPOHA

7




aTOMBI

B aToMe. Cxema ypoBHeH. BO3HUKHOBEHNE CIIEKTPATIBHBIX
cepuii. Toku B aroMax. MarHuTHBI MOMEHT aTOMa.

16

3.7.

ATOM B MariuTHOM II0JIE

ATOMEI MICJIOYHBIX 3JICMCHTOB. OcHoBHBIC PE3YIbTAThI
KBaHTOBOM MEXaHUKH JJI IDCJIOYHBIX 9JICMCHTOB.
CHGKTpaJIBHBIe 3aKOHOMCPHOCTH.

Hpaxmuuecxue/ceMuHapCKue 3AHAMUA

Heneas

Ne

HaumenoBaHue pasjaesa
/TeMBI THCIUTLINHDBI

Conepxanue

1-4

1.

Koje0anus v BOJHBI

1

1.1.

Kunemaruka
rapMOHUYECKUX
KoJIeOaHui

Konebarenbubie nBrxenus. CoOCTBEHHBIE, BEIHYXK/ICHHbIC
napameTpuueckue kojaebanus. ABTOKoJIeOaHus.
['apMoHnyeckue KonebaHus. AMIUIUTY/A, 4acToTa, (asa,
nepuoJl Konebanuii. OnpeaeneHne aMIuTyAab! 1 (hasbl
rapMOHUYECKUX KOJeOaHUH M3 Ha4aIbHBIX YCIOBHH.
[IpencraBienne rapMOHNYECKOTO KOJIEOAHHSI C TIOMOIIBIO
BEKTOPHOMH AUArpaMMBbl.

1.2.

CB0OO/IHBIC 3aTyXarOIINE
KoyeOaHus

CrnosxxeHue kosebaHuil OAHOro HanpasiieHus. buenus.
CrnoxeHue B3auMHO NepHIEeHIUKYIISPHBIX KOJIeOaHUH.
Durypsl JIuccaxy.

1.3.

Brinyxnennsie kojebaHus

[Mapmonnueckuii ocumsuisitop. KBazuynpyras cuina.
YpaBHEHHE rapMOHMYECKOr0 OcHWLIATOpa. Massie
KoJ1e0aHusl CUCTEMBI OKOJIO MOJIOKEHUS PAaBHOBECHSI.
DHeprusi rapMOHUYECKOT0 OCHUIUIATOpa. MaTemMaTH4ecKui
1 GU3NYECKUN MasTHUKU.

14.

Pacnpoctpanenuu BoJIH B
yIpyrou cpene

VpaBHEHUE COOCTBEHHBIX 3aTYyXAIOIIUX TAPMOHUYECKUX
Kosie0aHui, ero pemeHrne. Anepuoinyeckoe JBUKEHHE.
XapaKTepUCTUKY 3aTyXalOLIEr0 TApPMOHUYECKOTO
OCIIIUIATOpA: aMILIUTY/a, HepHoA, K03 dUInueHT
3aTyXaHUsl, JJOrapu(PMHYECKUN TEKPEMEHT 3aTyXaHHs,
BpeMms penakcaiuu. JJoOpoTHOCTD.

1.5.

DHepreTUIecKue
XapaKTePUCTHKHU BOIH

VYpaBHEHHE BBIHYXKJICHHbBIX KOJIEOaHUH, €r0 pelieHue.
[TepexonHblil npouecc. AMIUINTY1a M HavainbHast asza
BBIHY)KJICHHBIX KoJIeOaHul. SIBieHue pesoHaHca.
AMIIUTYAHBIE U (a30Bble pe30HAHCHbIE KpUBbIe. CBA3b
JOOPOTHOCTH C MapaMeTpaMu pe30HAHCHOW KPHBOM.

5-10

Ontuka

.|AuTepdepennns crera

['maBHBIE Tanbl pa3BuTUs puznueckux treopuid. CBeroBas
BosiHa. CBeToBoii BekTop. [lokasarens npenomieHus.
3aKoHbI reoMeTpudeckoi onTUKU. OnTuyeckas AJuHa
nyty. [Ipuanun depma. PopMyiia TOHKOW JTUH3HL.
HMHTEeHCHBHOCTH CBETa. ECTECTBEHHBIN U MMOISPU30BAHHBIN
CBET.

6,7

2.2.

Hudpaxius ceera

Wnrepdepennus. [Ipunnun [rolirenca. SIsnenue
UHTEepEepeHIIMH KOTepeHTHBIX BOJH. [1Inpuna
MHTEP(PEPEHIIMOHHBIX MOJIOC U PACCTOSIHUE MEXAY HUMHU.
KorepentHocTh. Crioco0b! Ha0I0IeHHS HHTEP(hEpEeHITH
ceera. 3epkana @penens. bunpusma Openens.
WuTepdepeHiiys npu OTpakeHNUH OT TOHKHUX IJICHOK.
IToockl paBHOM TOJIIIMHBI M PABHOTO HAKJIOHA.

2.3.

HOHHpI/I3aHI/I${ CBCTa

[Tpunuun [Moiirenca-®penens. Audpaxius Openens u

mudpakuus OpayHrodepa.




9  (2.4.|BzaumoneiicTBue 3onbl Openenst. Audppakuus OpeHens OT KPYriaoro
3IIeKTPOMATHATHBIX BOJIH ¢ |OTBEPCTHS U Kpyrioro skpana. Judpakuus Opaysropepa
BEIECTBOM ot wwenu. MHorosy4deBast HHTEp(hepeHIus.

Judpakunonnas pemerka. /lucnepcus u paszperaromias
cuna nudpakMoHHON pemeTku. udpakuuns
peHTreHoBckux sydeit. Dopmyna bparros-Bymnsda.

10  |2.5.|TemwnoBoe usnyueuue [Tonspuzaropsl. 3akon Maitoca. CTeneHs NOIApU3aLHH.
KOPIIYCKYJISIPHBIX CBOjicTB |[10IAPU3AIHSA NP OTPAKCHUH U IPEIOMICHUH. 3aKOH
H3IY4CHIUS bprocrepa. Ionsgpusanus Ipyu JBOMHOM JIy4EIIPEIOMIICHUN.

OOBIKHOBEHHBIN U HEOOBIKHOBEHHBIN JTy4uu. Bparenue
iockocTH nossipuzanun. Jddext Keppa.
11-16 |3. |ATomHuas ¢u3nKa

11 |3.1.|Dnementapras GopoBckas |SAKOH Kupxroga. PaBHOBecHas INIOTHOCTb SHEPTUU
Teopust aToma Bogopoga  |M3MydeHus. Dopmyna Ilnanka.

12  13.2.|BomHoBBIe CBOMCTBA 3akoH Credana-bonbsimana. KopnyckyinspHble cBoiicTBa
MUKPOYACTHIL u3nyueHus. @orospdext. Onsit bore. PoToHbI. DPdexT

KomnToHa.

13 |3.3.|9meMenTE KBAaHTOBOI 3aKOHOMEPHOCTH B aTOMHBIX clieKTpax. ClieKTpaabHble
MEXAHUKH CEpUH BOJOPOIHOIO aTOMA.

14  |3.4.|Vpasuenue IlIpenunrepa | CreKkTpanbubie Tepmbl. Dopmyna banbmepa. OnbiTsl 110

paccessHuo X-nyden. SAnepnas monens aroma. opmyna
Pesepdopna. DnemenrapHas 60poBcKasi TEOpHUs aTOMa
BOJIOPOJIA.

15 |3.5.|ATom Bogopona u I'unoresa ne bpoiina. DKciepuMEHTAIBHOE 10KA3aTEIbCTBO
BOZOPOIOIOLOOHbIE BOJIHOBBIX CBOMCTB MHKpoudacTull. OnsIT [[3BHCCOHA 1
atombl. Atombl menounpx |AUkepMepa. Jludpakius snekrporoB. CoOTHOLIEHHE
3IIEMEHTOB HEOIPEJCICHHOCTEH.

16  [3.6.|Crun sekrpoHa. I110THOCTH BEPOSITHOCTH U IIJIOTHOCTH TOKA BEPOSITHOCTH.
MHOT03JIeKTPOHHBIE Yactuia B 6€CKOHEYHO ITyOOKOH 0THOMEPHOM
ATOMEI NOTeHIMaNbHOH sAMe. IIpoxokaeHne yacTul yepes

NOoTeHUMaIbHBIN Oapbep. TyHHenupoBanue. KBaHTOBBIN
TApMOHMYECKUN OCLIMIUISITOP .
16 |3.7.|Atom B MarauTHOM mone  |KBAaHTOBO-MEXaHMYECKOE ONMCAHUE BOAOPOJA U

BOJIOPOJIONIOI00HBIX aTOMOB. KBaHTOBBIE UMCIa JIEKTPOHA
B aToMe. Cxema ypoBHel. BO3HUKHOBEHUE CTIEKTPaIbHBIX
cepuil. Toku B atomax. MaraHuTHbI MOMEHT aTOMa.

Jlabopamopnuie 3ansamus

Hepneasi|Ne |HammeHoBaHme pa3iesia /TeMbl JHCHHUIINHBI Coaepxanue

1-4 |1. |Koseb6aHus M BOJHBI

1 1.1.|Kunematuka rapMOHHMYECKUX KOJIEOaHH CoracHO IPaKTHIECKOMY

3aHATUIO

2 1.2.|CBoOo1HBIC 3aTyXaroIue KoJIeOaHus CoracHo npakTHYECKOMY

3aHATHUIO

2 |1.3.|Bemy)IeHHbIE KOICOaHUS CoracHO IIpaKTHYECKOMY

3aHATHUIO

3 |1.4.|PacnpocTpaHeHUH BOJH B YIIPYTO# cpere CoracHO IIPaKTHYECKOMY

3aHATHUIO

4 |1.5.|DHepreTHuecKue XapakTepPUCTHUKU BOJIH CormacHo mpakTHIeCKOMy

3aHSTHIO
5-10 |2. |OnTuka




5 |2.1.|UnTepdepenius cBera CormacHo MPaKkTHIECKOMY
3aHATHUIO

6,7 |2.2.|Indpaxuns ceera CornacHo MpaKTUIECKOMY
3aHSATHUIO

8 |2.3.|ITonspuzarus cBera CoracHo MPaKTHIECKOMY
3aHSATHUIO

9  |2.4.|BsammoneiicTBHE IEKTPOMATHATHEIX BOJIH C BemecTBoM | COTTIACHO NPAKTHYECKOMY
3aHSITHIO

10 |2.5.|TemnoBoe U3My4eHNE KOPIYCKYISPHBIX CBOUCTB CoracHo MpakTHYECKOMY
U3Ty9YEeHUs 3aHATHIO

11-16 |3. |ATomHuas ¢puznKa

11 |3.1.|DnemenTapHas OOpPOBCKas TEOpHs aTOMa BOJOpOAA CoracHo MPaKTHIECKOMY
3aHATHUIO

12 |3.2.|BosHOBBIE CBOMCTBA MUKPOYACTHI] CoracHo MPaKTHICCKOMY
3aHSATHUIO

13  |3.3.|D5meMeHThI KBAHTOBON MEXaHUKH CorracHO PaKTHIECKOMY
3aHSITHIO

14 |3.4.|Ypasuenue lllpeaunrepa CoracHo MpaKkTHIECKOMY
3aHSITHIO

15 |3.5.|Atom BOZIOpOIA ¥ BOJOPOIONIOA00HBIC aTOMBI. ATOMBI CoracHo MpaKkTHIECKOMY
IIEJIOYHBIX DJIEMEHTOB 3aHATHIO

16 |3.6.|Coun amekTpoHa. MHOTORJIEKTPOHHBIE aTOMBI CoracHo MPaKTHICCKOMY
3aHSATHUIO

16 |3.7.|ATOM B MarHuTHOM II0JIC CorracHO PaKTHIECKOMY
3aHSITHIO

7. IEPEYEHDb YUYEBHO-METOAUYECKOI'O OBECIIEYEHUSA JJIs

CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCA MO JUCIHUATLIIMHE

1. JlaboparopHbIii TpakTHKYM 10 Kypcy «OOmias ¢usuka», pasnen «KonebaHus W BOJHBD / MMOA
penakuueit Kyuepsisoro C.U., Jleckunoit H.H. — O6nunck: AT, 2009.
2. JlaGoparopHbIii TIpakTHKYM MO Kypcy «OOmiast ¢usukay, pasaen «Konebanus w BOTHBDY / MO
penakmueit TposHnoBa M.M. — O6auHCcK: UATS, 1998.
3. T'ypouu A.®. Meronnyeckue yka3zaHUsl K BBITIOJHEHHIO JIAOOPATOPHBIX paboT 1o Kypcy «OOrmmas
¢uzuka». — O6HuHCcK: UATD, 1999.
4. Pyxnsana H.A., Ipokypar T.3., CrankoBckuii A.}O. JlabopaTopHbIil mpakTuKyM 1o Kypcy «Oomas
buzukay, paznen «AtomHas ¢pusuka». — O6aunck MATO, 2005.
5. KapmanoB ®.U., bpeisranos A. JlaGopatopHslii mpakTUKyM 10 Kypcy «O0mmas ¢usuka» (pazgen
«AToMHas pusukay). — Oouunck MUATD, 2015.
6. Pyxmama H.f., Makcumymkuaa A.B. JlaGopaTtopHblid mpakTHKyM 1o Kypcy «OOmast ¢puznukay,
pazznen «Ontuka». — O6HuHCcK: UATD, 2014.

8. ®OHJ, OLIEHOYHBIX

CPEACTB JJIA

IMPOBEJIEHUA

MMPOMEXYTOYHOM ATTECTAIIMA OBYYAIOIIIUXCSA MO JUCIATIIMHE

8.1. Céa3b mesncoy hopmupyemvimu KomnemeHyuaAMu u hopmamu KOHMPOJIA UX 0C60CHU

TEKYIIEM W

Ne

n/n

Kounrposnpyemsie NuaukaTop 1ocTHKEHUS
pa3aeibl (TeMbl) KOMIIETEHI[U U
AMCUUTIJIMHBI

HanmeHnoBanue o1eHOYHOI0

CpeACcTBa TeKyLIel u

NMPOMEKYTOUYHOM aTTeCTALNH

Tekymas arrecranus, 4 cemecTp

Koaeoanusa u
BOJIHBI

3-OI1K-1, Y-OIIK-1, B-OIK-1
3-TIK-1, V-TIK-1, B-TIK-1;
V-VKE-1; 3-VKE-1; B-VKE-1

Komnoxksuym

10




2. OnTuka 3-OIIK-1, Y-OIIK-1, B-OIIK-1 | KonTponbHas paborta
3-IIK-1, YV-IIK-1, B-TIK-1,;
Y-VKE-1; 3-VKE-1; B-YKE-1

3. ATOMHasA PU3HUKA 3-OIIK-1, Y-OIIK-1, B-OIIK-1
3-1IK-1, V-IIK-1, B-TIK-1;
V-VYKE-1; 3-VKE-1; B-YKE-1

HpOMe)KyTO‘lHaﬂ arrecranms, 4 ceMecTp

OK3aMeH 3-0OIIK-1, Y-OIIK-1, B-OIIK-1 | Dx3aMeHalOHHbBIA OHIIET
3-T11K-1, V-IIK-1, B-I1K-1;
V-VYKE-1; 3-YKE-1; B-YKE-1

8.2. Tunosvie KonmpoJibHble 3a0AHUA UNU UHbLE MAMEPUAIbL, HEOOX00UMbLE 0151 OUEHKU 3HAHUIL,
YMEHUIL U HABLIKOB, XAPAKMEPUYIOULUX IMANBL YOPMUPOCAHUA KOMNEM EHUUTL

@OoHJ OLIEHOYHBIX CPEJCTB MO AHUCHUIUIMHE OOECHeyMBaeT MPOBEPKY OCBOCHUS IJIAHUPYEMBIX
pe3ynbTaToB 00ydeHHs] (KOMIETEHIMA W MX MHIWKATOPOB) MOCPEICTBOM MEPOIPUSTHUI TEKyIled u
IPOMEKYTOUHOM aTTeCTallMH 110 TUCHUIUIMHE.

OHGHO‘IHBI@ cpeacTBa NIprUBCACHLI B HpI/IJ'IO)KeHI/II/I «®DOH/I OIICHOYHBIX CpeacCTB».

8.3. Memoouueckue mamepuansi, onpeoenawujue Npoueoypbvl OUECHUBAHUA 3HAHUIL, YMeHUIl,
Haevlk06 u (unu) onvima OeAMeNbHOCHU, XaAPAKMepu3youux mansl Gopmuposanus
KomnemeHuui

Hrorosas arreécrauya 1Mo  AJUCHUIUIMHE  SABJSACTCA  HMHTCTPAJIBHBIM — IMOKA3aTCJIEM  KadyCCTBa
TCOPCTUYCCKHX M IIPAKTHYCCKHX 3HAHUM 1 HABBIKOB 06yqa10u1nxc;1 110 JUCHUIIIIMHE N CKJIaAbIBACTCs
N3 OLCHOK, IMOJTYYCHHBIX B XO/1€ TCKYIHGf/'I u HpOMC)KYTOqHOﬁ aTrTeCcTanuu.

Texymas arrectanusi B CEMECTpe NMPOBOJIUTCS C LENbI0 OOECleYeHUs CBOEBPEMEHHOW 0OpaTHOM
CBSI3H, JIUIsl KOPPEKLIUHU 00Yy4eHUSs], aKTUBU3ALUHN CAMOCTOATEIBHOM paboThl 00YyJarOLIIXCSl.

HpOMe)Ky'TO‘lHa}I arrecTaiusda HnpeAHa3HA4YCHaA I 00BEKTHBHOTO MOATBCPXKACHUSA U OLCHUBAHUA
JOCTUTHYTBIX PE3YJIbTATOB O6y‘IeHI/I$I IIOCJIC 3aBCPUICHUA U3YUYCHUS JUCHUIIIINHBI.

Texymas aTrecranus OCyIIECTBIISETCS Ba pa3a B CEMECTP:

e koHTposbHast Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcsi B 3JEKTPOHHYIO BEJIOMOCTb HE MO3/Hee 8§
Helenu ydeOHoro cemectpa. BkirouaeT B ce0si OLEHKY MEpPONPUATUN TEKYIIEro KOHTPOJIS
ayJUTOPHOM M caMOCTOATENbHOM paboThl oOywaromierocss 1O paszjaenam/TemMaMm  ydeOHOH
JTUCHUILITUHEI ¢ 1 o 8 Hepenmo ydyeOHOro cemecTpa.

e koHTposbpHas Touka Ne 2 (KT Ne 2) — BoIcTaBisieTcs B 3JIEKTPOHHYIO BEJIOMOCTh HE mo3faHee 16
Heslenu ydeOHoro cemecrpa. Bkitouaer B ce0si OLIEHKY MEpONPHUITUN TEKYLIEro KOHTPOJIS
ayIUTOPHOM U CaMOCTOSTEIBHOM paboThl oOywaromierocss MO paszeiaam/TeMaM ydeOHOM
TUCITUILIMHEI ¢ 9 1o 16 Heneno yueOHOro cemectpa.

Pe3ynbrathl Tekyiield ¥ MPOMEXYTOUHOU aTTECTAI[UU MOJBOASATCS IO IIKaJle OATITbHO-PEUTHHTOBON
CHCTEMBI.

JTan peiTHHrOBOM cHCTEeMBI / Hepeasn bana
OuenovHoe cpeacTso MuHHMyM* Maxcmyn
Texymas arTecramus 1-16 36 60
KontpoabHasi Touka Ne 1 7-8 18 30
Konnoxeuym 7 18 30
KoHTposbHasi Touka Ne 2 15-16 18 30
Konmponvnas paboma 16 18 30
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IIpomexyTouyHas aTTecCTANMSA - 24 40
DK3aMeH -

DK3amenayuonHvlil buiem - 24 40
HUTOI'O no aucuuminge 60 100

* MUHHMMalIbHOE KOJIMYECTBO OAJIJIOB 33 OLIEHOYHOE CPEJICTBO — TO KOJMYECTBO OAUIOB, HAOpaHHOE
o0yJaromuMcsi, TPU KOTOPOM OICHOYHOE CPEJICTBO 3aCUUTHIBACTCS, B IMPOTUBHOM CiIydae
O6yanOIHHﬁCﬂ AOJDKCH JIMKBUAUPOBATL MOABHUBIIYIOCA aKaACMUYCCKYIO 3aJO0JIZKCHHOCTD IO TeKyu{eﬁ
WIA TIPOMEKYTOYHOW arTecTanud. MUHUMAaIbHOE KOJMYECTBO OAUIOB 32 TEKYIIYIO aTTECTAIUIo, B
T.4. OTACJIbHOE OIICHOYHOE CPEJICTBO B €€ COCTaBe, MU MPOMEKYTOUHYIO aTTecTanuio cocrasiser 60%
OT COOTBETCTBYIOIIUX MAaKCUMAIIbHBIX OAJIIOB.

CryneHT cunTaercsi aTTECTOBAaHHBIM IO pa3JieNly, 3a4eTy WM 3K3aMEHy, eclii OH HaOpall He MeHee
60% ot MakcuMaIbHOTO Oaia, MpeayCMOTPEHHOro paboyeil mporpaMmMoi.

CryneHT MOXeT OBITh aTTECTOBAH IO AWCIMIUIMHE, €CIM OH aTTECTOBAaH IO KaXJAOMY pasleny,
3a4eTy/IK3aMEeHy U ero CyMMapHbIi 0asu1 coctapisieT He MeHee 60.

Onpeodenenue donycoe u wimpaghos

BOHYCLIZ MMOOIPHUTCIIBLHBIC 0asIbl CTYACHT MOXKCT IIOJIYYHUTb K CBOEMY peﬁTHHFy B KOHIC CEMCCTpPA 3a
MNPUCYTCTBUC HA JICKHUAX, IMPAKTUYCCKHUX U na60paT0pHI)1x 3aHATUAX W AaKTUBHYIO W PCTYJIPHYIO
pa60Ty Ha 3aHATHUAX.

bonyc (nmpemuanpHbie Oamibl) HE MOXKET NMPEBBIIATH 5 0auIoB, BMECTE C Oa/ulaMH 32 TEKYIYIO
aTTecTanuio — He 6osee 60 6ayI0B 3a ceMecTp.

8.4. Illkana oyenku 00pazosamenbHbIX 00CMUNCCHUTL

Htorosas aTTecranys Mo AUCHUIUIMHE olieHuBaeTcs 1o 100-0ayuibHOM 1IKajie U MPEeACTaBIseT CyMMY
6au10B, 3apabOTaHHBIX CTYAECHTOM IIPU BBINOJIHEHUH 33JJaHUN B PAMKax TEKYLIEH U MPOMEKYTOUHOM
aTTecTaluu

Cymma Ouyenka no Ouenka | Tpebosanus K ypoeHIo 0c80eHUA YUeOHOU
oannoe 4-x bannvHoll WiKane ECTS oucCUUnIUHbBL

OneHka «OTJINYHO» BBICTABIISETCS CTY/ACHTY,
€CJIU OH ITyOOKO M IIPOYHO YCBOMII
IpOrpaMMHBIN MaTepHa, HCUEPIbIBAIOILE,
MOCIIEI0BATENBHO, YETKO U JIOTHYECKU

90-100 5- «omauyHoy/ «3aumeHoy A N
CTPOMHO €ro u3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C TIPAKTUKOM, UCIIOJIB3YET
B OTBETE MaTepuasl MOHOTpapuuecKon
JUTEPATYPHI

85-89 B OneHka «xopoIo» BbICTABIISETCS CTYICHTY,

€CJIM OH TBEPJIO 3HAET MATEPUAIT, FPAMOTHO U
4 - «xopowoy/ bA prat, tp

110 CYHICCTBY H3JIAracT €ro, HE NOIyCKast

«3aumeHoy o
75-84 C CYLIECTBEHHBIX HETOUHOCTEH B OTBETE Ha
BOIIPOC
70--74
65-69 D O1eHKa «y0BJIETBOPUTEIIbHOY BBICTABIISACTCS
CTYIEHTY, €CIIi OH UMEET 3HAHUS TOJIbKO
3- OCHOBHOTI'O MaTepHajla, HO HE YCBOWJI €r0
«Y00671eMmEopUMenbHOY/ neTanel, 10MycKaeT HEeTOYHOCTH,
60-64 «3a4umeno» E HEI0CTaTOYHO MPaBUJIbHBIE (HOPMYITUPOBKH,

HapyILIECHUs JIOTHYECKOU
IIOCJIEI0BATEILHOCTH B U3JI0KEHUU
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MPOrPaMMHOTO MaTepuaia

OrneHka «Hey10BIETBOPUTEILHO
BBICTABIIICTCS CTYIECHTY, KOTOPBIN HE 3HACT
3HAQYUTEJILHOM 4aCTHU IPOrPaMMHOI0

2 - Marepuaia, J0MyCcKaeT CyIIeCTBEHHbIE
0-59 «HEeY008/1emEopUMenbHOY/ F omunOku. Kak mpaBuiio, oreHka
«HE 3aUMeHO» «HEYJIOBJICTBOPUTEIBHO)» CTABUTCS

CTYACHTaM, KOTOPBIC HC MOTYT IIPOAOJIKUTH
oOyueHue 6e3 TONOJTHUTENbHBIX 3aHATUH 1O
COOTBETCTBYIOLIEH JTUCLUIUIMHE

9. IEPEYEHb QCHOBHOI?I MU JOMNOJIHUTEJbHOW YUYEBHOWM JIMTEPATYPHI,
HEOBXOJIUMOMU 1JIsA OCBOEHUA JUCHUIIVIMHBI

OnTuka
@) OCHO6HAA yueOHan Tumepamypa:

1. Uponos U.E. 3agaun no oOmieit pusuke. — M.: "Jlaboparopusi 3nanuit" (panee "BUHOM.
JIabopatopus 3nanuii"), 2010-2014. (69 sk3. , OBC Jlaus, http://e.lanbook.com/).

2. Hponos U.E. Bonnoseie nporeccel. OcHOBHBIE 3aKOHBI. — M.: "JIaboparopust 3Hanuii" (panee
"BUHOM. Jlabopatopus 3uanuii"), 2013-2015. (30 sx3., OBC Jlaus, http://e.lanbook.com/).

3. CagenweB U.B. Kypc obmieit ¢pusuku. B 5-u 1. Tom 4. Bomsbel. Ontuka. — M.: Jlans, 2011.
(OBC Jlans, http://e.lanbook.com/).

4. CagenbeB U.B. Kypc obmeit pusuku. B 3-x 1. T.2. DnekTpuuecTBO U MarHeTu3M. BoiHBL
Onruka. — M.: Jlaus, 2009 - 2011. (2 3k3., OBC Jlaus, http://e.lanbook.com/).

0) oononnumenvHasn yueonas numepamypa:

1. Cupyxun J[.B. O6muii kypc ¢usuku. Tom 4. Ontuka. — M.: @uzmatiur, 2002. (3bC Jlans,
http://e.lanbook.com/).
2. CagenweB U.B. Kypc o6uieit ¢pusuku. Kuura 4. — M.: ACT, 2002. (200 5k3.).

AToMHasA PU3UKA

@) OCHOGHaA yueOHasa numepamypa:

1. Wponos U.E. 3amaun nmo obmeit ¢usuke. — M.: "JlaGopatopus 3Hanuit" (panee "BMMTHOM.
Jlaboparopus 3uanuit"), 2012. (3BC Jlans, http://e.lanbook.com/).

2. Wponos U.E. 3amaun no obmeit ¢pusuke. — M.: "JlaGopatopus 3Hanuit" (panee "BMTHOM.
Jlaboparopus 3uanuit"), 2014. (3bC Jlans, http://e.lanbook.com/).

3. Wponos N.E. 3anaun no kBantoBoit pusuke. — M.: "JlaGoparopus 3nanuii" (panee "BIMTHOM.
Jlaboparopus 3uanuit"), 2013. (3bC Jlaus, http://e.lanbook.com/).

4. Hponos N.E. KantoBas ¢usuka. OcHoBHbIe 3aKoHbI. — M.: "JlabopaTopus 3HaHMii" (paHee
"BMHOM. Jla6oparopus 3uanwuii"), 2014. (3bC Jlans, http://e.lanbook.com/).

S. CagenbeB U.B. Kypc o6mieit ¢usuku. B 5-u 1. Tom 5. KBantoBas ontuka. AToMHas (pu3mka.

®usznka TBepAoro tena. Ousnka aTOMHOTO SApa U AJeMeHTapHbIX yacTul. — M.: Jlans, 2011. (OBC
Jlans, http://e.lanbook.com/).
6. CasenpeB U.B. Kypc obmieit pusuku. B 3-x t1. T.3. KBantoBas ontuka. ATomHas (u3uka.
®usznka TBEepaoro rena. PuznMka aTOMHOIO sApa U MEeMeHTapHbIX yactull. — M.: Jlans, 20011. (OBC
Jlans, http://e.lanbook.com/).

0) Oononnumenvhan yyeonan 1umepamypa:

1. Cusyxun JI.B. O6mmuii kypc ¢uzuku. Tom 5. AtomMHas u sigepHas ¢usuka. — M.: OuzmatiauT,
2002. (3BC Jlans, http://e.lanbook.com/).
2. HUponos N.E. KBantoBast usuka. OcHoBHBIE 3akOHBI. — M.: "JlaGopaTopus 3HaHuit" (panee

"BUHOM. Jla6oparopus 3Hanwuii"), 2010. (3bC Jlans, http://e.lanbook.com/).
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3. CasenbeB U.B. Kypc obmeit ¢puzuku. B 3-x tr. T.3. KBantoBas ontuka. AToMHas (usmka.
®dusnka TBepaoro Tena. dusnka aTOMHOTO siApa W dJIeMeHTapHbIX dactuil. — M.: Jlans, 2007. (OBC
Jlans, http://e.lanbook.com/).

10. MIEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIITMOHHOM
CETH «MHTEPHET» (JAJIEE - CETb «MHTEPHET»), HEOBXOJIHUMBIX JIJA
OCBOEHMUSA JUCIIUITJIMHBI

1. DrexrponHO-OHOIMOTEUHAs cucTema Ib00KS.ru [Dnexrponnsiit pecype] — URL: http://ibooks.ru/.

2. DnexTpoHHO-OMOnmoreuHas  cuctema  «Jlab»  [Dnextponnsndi  pecypc] —  URL:
http://e.lanbook.com/http://ibooks.ru/.

3. Oo6pasoBarenpHas miardopma «kOpaiity [Dmextponnsiii pecypc] — URL: http://www.biblio-
online.ru/http://ibooks.ru/. Dnextponnast 6ubnmorednas cucrema «Kynep Oyk» [DIeKTpOHHBII
pecypc] — URL: http://kuperbook.biblioclub.ruhttp://ibooks.ru/.

4. DnextpoHHas OubianoTeuHas cuctema «KoHCynbpTanT cryneHTa» [DnektpoHHbIH pecype] — URL:
http://www.studentlibrary.ruhttp://ibooks.ru/.

5. LenTp napopmManmoHHO-O0MOIMOTEYHOTO 0OecedeHus yaeOHo-HayqHO! AestenbHocT HUAY

MU®U [Dnextponnsiii pecype] — URL: http://library.mephi.ru. http://ibooks.ru/.

11. METOOAUYECKHUE YKA3AHUSI JJISI OBYYAIOUIMXCSI 0O OCBOEHMIO
JTUCHUIINHBI

[InanomepHas opraHu3anusi MOCIEA0BAaTENbHOCTH PA3IUYHBIX BHJIOB ayJUTOPHBIX 3aHATHH
(lekuMi W TPAKTUYECKUX 3aHATHI) B COYETAaHMM C BHEAyJUTOpHOU paboToi cryneHta. [lpu
U3JI0’KEHUU PA3/IeIoB (T€M) YKa3aHUE Ha CBSI3b C yUEOHBIM MaTEpPHAIOM JIPYTUX JUCLUILUIMH y4eOHOIro
IUIaHa, a TakkKe MPAKTUYECKUMH TMPUIOKEHUSIMH K  TEXHOJOTHH  KHJIKOMETATTUYECKHX

teroHocutened.  CucreMaruyeckue — MHAMBUAYAJbHBIE  KOHCYJIbTAllUM. CtumynupoBaHue
MCIOJIb30BaHUs B IpoIecce 00YUeHHsI KOMITbIOTEPHOW TEXHUKH M HHPOPMAIIMOHHBIX TEXHOJIOTUH.
Bun yueOHbIx Opranu3zanus 1esTeIbHOCTH CTYJEHTa
3aHATHH
Jlekus Hamucanne koHcnekra JeKIUN: KpaTKo, CXEMaTU4YHO, II0CIEI0BATEIBHO

(uKcUpoBaTh OCHOBHBIE IOJOXEHHS, BBIBOJABI, (OPMYIUPOBKH, 000OILEHUS;
IIOMEYaTh BaXKHbIE MBICIIM, BBIIEISTH KIIIOUEBBIE CIIOBA, TepMuUHBL IIpoBepka
TEPMUHOB, MOHATHN C MOMOIIBIO AHUMKIONEANMN, CIOBAapEeH, CIIPAaBOYHHKOB C
BBINUCHIBAHUEM TOJKOBaHMA B TeTpaab. OOO03HAYMTH BONPOCHl, TEPMUHBI,
MaTepuas, KOTOPbIA BBI3BIBAET TPYAHOCTH, MOMETUTh W MONBITAThCS HANTH
OTBET B PEKOMEHJyeMOH JmuTeparype. Eciau caMocTosATENnbHO HE yaaercs
pa3zobpaThCcsi B MaTepuaie, HeoOXoaumMo chopMmynnpoBaTh BOIPOC U 33JaTh
IIPENOAABaTEN0 Ha KOHCYJIbTAIIMH, HA IPAKTUYECKOM 3aHITHH.

[TpakTrueckue [Ipy nOArOTOBKM K MPAKTHYECKUM 3aHSATHSM MOBTOPUTH OCHOBHBIE MOHATHS IO

3aHSTHS TeMaM JIEKI[MOHHBIX 3aHATHH 3aJaHus. Pemas nocraBieHHBbIE 3aJaHu,
MIPEIBAPUTENIBHO TOHATh, KaKOW TEOPETHUYECKUH MaTepuai HYXKHO H3y4YUTh.
IIpy BO3HMKHOBEHUU TPYAHOCTE C pELIEHWEM WM OHMMaHUEM
chopMyIMPOBATh U 33]1a4 BOIIPOCHl PENOAaBaATEIIO

JlaGopaTopHsble IIpu moaroroBke Kk JabOpaTOpHbIM paboTaM CleqyeT O3HAKOMUTBECS C

3aHATHUS METOJIMYECKUMHU PYKOBOJCTBAMHU IO paboTe C H3y4yaeMbIMU MPOrPaMMHBIMU

KOMIUIeKcaMH. BaXKHO BHUMATEIbHO O3HAKOMHUTHCA C (YHKIMOHAJIOM U
BO3MOKHOCTSIMA JTaHHBIX KOMIUIeKCoB. [Ipm 3ammurte 1abopaTopHBIX padoT
BaXHO JIETAJILHO pa30uparhcs B TeopeTnyeckux acrnekrax [1K.

Joxuan [Touck nurepaTypsl U coctaBieHue 6ubIMOrpaduu, UcrnoNb30BaHue oT 3 10 5
Hay4YHbIX pPa0OT, M3JI0)KEHHME MHEHHMsS aBTOPOB U CBOEr0 CYXJIEHHS 10
BHIODAaHHOMY  BOIIPOCY; M3JI0KEHHE OCHOBHBIX  AaCHEKTOB  MPOOJIEMBI.
O3HaKOMUTBCS CO CTPYKTYpO M 0(hOpMIIEHHEM JTOKJIAJA.
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Pedepar [Touck nuTeparypsl U cocTaBieHue Ooubnumorpaduu, UCIonb30BaHue OT 3 A0 5
HAYYHBIX DPa0OT, H3IOKEHHE MHEHHS AaBTOPOB M CBOETO CYKACHHUS 11O
BBIODAaHHOMY  BONIPOCY; H3JIO)KEHHE OCHOBHBIX  aCHEKTOB  MPOOJIEMBI.
O3HAKOMHTKCS CO CTPYKTYpOH 1 opopmiieHHEeM pedepara.

Komnoksuym PaboTa ¢ KOHCIIEKTOM JIEKIUH, IIOATOTOBKA OTBETOB K KOHTPOJIbHBIM BOIIPOCAM
U JIp.

WNunuBunyansnoe  |[Ipu BeIMOTHEHMN MHAMBHUIYaTbHBIX 33/IaHUI HEOOXOIMMO CHavaia MpOYUTaTh
JIOMaIlIHee 3a/IJaHie |TEOPUI0 M H3YYUTh IMPUMEPH MO KaXJoH Teme. Pemias KOHKpETHYIO 3ajady,
MPEIBAPUTENILHO CIENyeT MOHATh, YTO Tpedyercs oT Bac B manHOM ciydae,
KaKOi TEOpPETHYECKU MaTepHal HYKHO HCIOJIb30BaTh, HAMETHTH OOIIYIO
cxemy pemienus. Eciu Bel pemranu 3agady «mo o0pasiy» pacCMOTPEHHOTO Ha
ayZIMTOPHOM 3aHATUH WM B METOJANYECKOM ITOCOOMH IPUMEpPA, TO JKEJIATEIBHO
mocjae ATOro oO0ayMaTh TMPOLECC pEmIeHHs U [OompoOoBaTh PEUIMTH
AHAJIOTUYHYIO 33124y CAMOCTOSTEIIHHO.

[ToaroroBka K [Ipu moaroTroBke K 3adeTy HEOOXOAMMO OPHEHTHUPOBATHCS HA KOHCHEKTHI
3a4eTy JIEKINH, PEKOMEHIYEMYIO JIUTEPaTypy, HepeueHb PECypCcoOB CETH UHTEPHET.
JIONIOJTHUTENBHO K M3YYEHUIO KOHCIEKTOB JICKIIMH HEOOXOIMMO IOJIb30BaThCA
ydeOHMKaMu 1O SIEPHBIM TEXHOJIOTHSM. BMecTo «3ayunBaHMs» Marepuana
BaXHO JOOHMTHCS MOHUMAHUS U3y4aeMbIX TeM AUCHUIUIMHBL [Ipu moaroroBke x
3a4eTy HY)KHO OCBOHMTH TEOPHIO: pa3o0paTh OINpPEAETCHUS BCEX IOHATHI,
paccMOTpeTh MPUMEPHI M CAMOCTOSITETIPHO PEHIMTh HECKOJIBKO THUIOBBIX 33]ad
u3 Kaxaou temsl. [Ipu permiennn 3amau Bceraa HEOOXOJUMO KOMMEHTHPOBAThH
CBOM JICUCTBHS M HE 3a0BIBATH O COJEPKATEIHHON HHTEPIPETAIIHH.

[ToaroroBka k [Ipu moAroTroBke K SK3aMEHY HEOOXOIUMO OPHUEHTHPOBATHCS HAa KOHCIEKTHI
9K3aMeHy JIeKIMH, 3aJaud MPAKTHYECKUX 3aHATHH, PEKOMEHAYEMYIO IJIUTeparypy |
WHTEPHET HCTOYHMKH. BMECTO «3aydnMBaHWsS» MaTepuaiia BaXHO JOOUTHCS
NOHUMAHUS U3y4aeMOW AUCIUIIIHHBL.

12. MEPEYEHb HWH®OPMAIIMOHHBLIX TEXHOJIOTHHA, WCIOJB3YEMbBIX IIPH
OCYHECTBJIEHUMN OBPA3OBATEJIBHOI'O IPOLOHECCA 110 JUCIUIIVIMHE,
BKJIIOYASA NEPEYEHDb TPOI'PAMMHOI'O OBECIIEYEHUSA 1 THO®OOPMALIMOHHBbIX
CITPABOYHbBIX CUCTEM (TP HEOBXOJINMOCTHN)

Hcnonp3oBanne HHPOPMAIIMOHHBIX TEXHOJIOTUH MPH OCYIIECTBIEHNH 00pa30BaTEILHOTO Ipolecca 1o
JUCLUIUIMHE OCYLIECTBISETCSI B COOTBETCTBMM C YTBEpXKICHHBIM [lonokeHuem o0 DIeKTpOHHON
uH(popMalnoHHO-00pa3oBarenbHOM cpene UATO HUAY MUDU.

OnexkTpoHHas cucreMa ynpaBieHus oOydeHuem (LMS) wucnomb3yercs ans — peaiuzanuu
00pa3oBaTeNbHbIX MPOrpaMM IMPU OYHOM, JUCTAHUMOHHOM U CMEIIEHHOM peXuMe OOydeHHs.
Cucrema peanusyeT cielyrolne OCHOBHbIE (DYHKIUH:

1) Co3zanue 1 ynpaBjieHHE KJIaccamH,

2) Co3naHue Kypcos,

3) Opranu3anys 3arucy yJamnmxcst Ha Kypc,

4) [IpenocraBnenue n0CTymna K yueOHBIM MaTepuanam Jisl yIamuxcs,

5) [Tybnukarus 3aanuii 1151 Y4€HUKOB,

6) Orenka 3ajaHuil ydaiuxcsi, IpoBeIeHue TECTOB U OTCICKUBAHUE TIpoTrpecca 00yueHus,
7) Opranu3anus B3auMOJICHCTBUS YIaCTHUKOB 00pa30BaTeILHOTO MPOIIecca.

Cucrema HWHTETpUpYyeTCsl C JIOTIOJHUTEIBHBIMU CEepBUCAaMM, OOECHEeUMBAIOIIMMU BO3MOXKHOCTb
UCIIOJIb30BAaHUsl TakuxX (YHKIHMM Kak pabouuii KaleHJapb, BHUJEO CBsSI3b, MHOTOIOJb30BATEIbCKOE
pellakTUpOBaHHE JTIOKYMEHTOB, CO3/aHue (OpM ONMPOCHUKOB, UHTEPAKTHBHAS JOCKA JUIsl PUCOBAHMS.
ABTOpH3aIMs MOJIb30BaTENEH B CUCTEME OCYLIECTBIISIETCSA MOCPEACTBOM KOPHOPATUBHBIX aKKayHTOB,
NPUBS3aHHBIX K JIOMEHY oiate.ru.
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12.1. Ilepeuens unpopmayuoHHbIX MEXHONOU

[Ipu ocymecTBaeHUH 00pa30BaTENBHOIO Ipoliecca IO JUCIUIUIMHE HCIONBb3YIOTCA ClIeAYIoIne
WH(OPMAIMOHHBIE TEXHOJIOTHU:

— NPOBEACHUE JEKIUU U MPAKTUYECKUX 3aHATUI C UCIIOJIB30BAaHUEM CIIANI-TIPE3CHTALU;

— HCIOJb30BAHHE KOMIIBIOTEPHOTO TECTUPOBAHMUS;

— OpraHu3anus B3auMoJICHCTBUS ¢ 00YHarOIIUMUCS MTOCPEACTBOM 3JeKTpoHHOM nmouTsl 1 DMOC.

12.2. Ilepeuenv npozpammnozo obecneuenus

— Penaxrop npesenranuii Microsoft PowerPoint;
— bpaysepsr: Google Chrome, Internet Explorer, Yandex, Mozilla Firefox, Opera.
— JlokanpHas KOMIIBIOTCpHAsd CETh U riao0anpHas cetb MHT CPHCT.

12.3. Ilepeuenv ungopmayuonnuvix cnpagoyHbvIx cucmem

JIOoCTyn K 3JeKTPOHHBIM OHOIMOTEYHBIM pecypcaM M 3JeKTpoHHOUM OubmmorteuHoin cucreme (3BC)

OCYIIECTBJISIETCS TOCPEJACTBOM CIICIUAIBHBIX pa3ziesioB Ha oduinuansHoM caite MATD HUAY

MUOU. ObecrieyeH A0CTYI K MIEKTPOHHBIM Katajoram oubaunoreku MATO HUAY MUDU, a takxke

ANeKTpoHHBIM oOpa3oBarensHbiM pecypcam (OMOC), chopMUpOBaHHBIM Ha OCHOBAHHMM MPSIMBIX

JIOTOBOPOB € TPaBOOOIaaTeNIsIMU y4eOHOH M y4eOHO-METOJUYECKOW JHUTEPaTyphl, METOIUICCKUX

nocoouii:

1) WNudopmannonnsie pecypcel Cern Koncymprant Ilmoc, www.consultant.ru (uH(OpMAaIms
HOPMAaTUBHO-TIPABOBOTO  XapakTepa Ha OCHOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U
TEJIEKOMMYHHUKAIIHOHHBIX TEXHOJIOTH);

2) DNeKTPOHHO-O0MOIMOTeYHAs cucreMa HUAY MHUDU,
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe7C21COM=F&I21DBN=BOOK&Z
211D=&P21DBN=BOOK;

3) OBC «M3narennctBa Jlanby, https://e.lanbook.com/;

4) DnexTpoHHO-0ubnuoreyHas cucrema BOOK.ru, www.book.ru;

5) ba3el qaHHBIX «INEKTPOHHO-0MOIMoTeuHas cucreMa elibrary» (OBC elibrary);

6) basosas Bepcust 9bC IPRbooks, www.iprbooks.ru;

7) ba3bl nanHbIX «OnekTpoHHas 6ubnanoreka Texunyeckoro BY3a» www.studentlibrary.ru;

8) DNeKTpOHHO-0MOIMOTEeYHAs cucTema «AlOykc.py/ibooks.ruy,

http://ibooks.ru/home.php?routine=bookshelf 5
9) DnekTpoHHO-0ubnuoreuHas cucrema «9bC FOPAUTy», http://urait.ru/.

13. OIMMMCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJAUMOM Js1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO JUCHUIIJIMHE

1. AynuTOpHBIN QOHJ UHCTUTYTA

2. VYuebnas naboparopus "KoneGanus u BoiHbI"

3. VYyeOHnas nabopartopus "Onrtuka u aToMHast pusmuka'.
4. bubnuoreunsiit ponn uHCTUTYTA

14. UHBIE CBEJAEHUS U (MJIN) MATEPUAJIBI

14.1. Ilepeuenv o00pazoeamenvHLIX MEXHONO2UI, UCHOLIYEMBIX HPU  OCYULECEIEHUU
o0pazoseamenvHo20 npoyecca no OUCyuUnIuUHe

Ha JICKOUAX U CEMHUHAapax MOCTOAHHO UCIIOJB3YIOTCA CICAYIOINE NHTCPAKTHBHBIC METO/IbL 06yquM${:
AUCIIYT, I'pynmoBas JUCKYCCHs, IIC6E[TLI, MO3TOBOH TYypM, HpOGJ’ICMHaH 1 UHTCpPAKTHUBHASA JICKIIUH.
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14.2. @opmul opzanuzauuu camocmoamenvHol padbomesl odyuaruuxca (memol, 8bIHOCUMbBLE O]
CAMOCMOAMENbHO20 U3YYEHUA; BORPOCHL Ol CAMOKOHMPOAA; MUNOEble 3A0aAHUA  OlA
camonpoeepku)

1. N.A.CagenbeB. Kypc obmeit ¢pusuku. Tom 3. Ontuka. AtomHas ¢puszuka. Pu3nka aTOMHOTO S1pa U
ssieMeHTapHbIX YacTull. M.(POTOHBI M UX CBOMCTBA,,cTp.444-452).

2. N.A.CaBenneB. Kypc obmeit ¢puzuku. Tom 3. Ontuka. Aromuas ¢usnka. @usznka aTOMHOTO spa u
3JIEMEHTApHBIX YacTUL. M.(BOIIPOCHI [UIsi CAMOIIPOBEPKH).

14.3. Kpamkuit mepmunonozuyeckuit ciosapo

ABTOKO/I€0aHUS — DOSTO He3aTyXalollue KojieOaHus TMojA JACHCTBHEM IIOCTOSHHOW — CHJIBL
Hezaryxatomue kosiebaHusi B aBTOKOJEOATEIbHOW CHUCTEME IMOAEPKUBAIOTCS 3a CYET HMCTOYHHUKA
SHEPruM, MOJKIIYAEMOTr0 B HY)XHBIE MOMEHTHI BPEMEHH K KOJeOaTelIbHOH CUCTeMe (MasTHUKY,
KoJIe0aTeIbHOMY KOHTYPY M Ip.) 4epe3 KialaH, PeryJupyoluil MOCTYIUIEHUE J>HEPruH B 3Ty
cucrteMy. Ponb kiamana MOXeT UrpaTh, aHKEPHBIM MEXaHU3M B yacax, pajguoiamiia, TPAH3UCTOp U
np.bUeHNAME Ha3bIBaeTCs PE3YJIbTAT CIOKEHHS IBYX KOJ€OaHUU OJIM3KHX MO YacToTe (01 = 2),
MMEIOIINX OJMHAKOBYIO aMIUTUTYy M MPOUCXOJAIIMX B OJIHOM HampaBieHUH. bueHus uMerT BU
CHUHYCOHMJBI C MEIJICHHO MEHSIOLIEICS aMIuuTy 0. BbIHYKIEeHHBIMU KOJeOaHUSMU Ha3bIBAIOTCA
He3aTyxarolue KosieOaHus Ioj JACUCTBUEM IEPUOJUYECKH MEHSIOUICICS BBIHYXIAIOIMENH CHUJIBL.
AMIuTyaa u (pasza BEIHYKACHHBIX KOJIeOaHUH 3aBUCAT OT YaCTOThI BBIHYKIAIOMIEH CUJIBI (CM. TaKkKe
Pe3onanc).
KonebGanusi, amrmumryna KOTOpBIX C TEYEHHEM BpeMEHH yMmeHblnaercs. llpuumHa 3aryxaHus
00yCI1aBIMBaeTCs CUJIaMU, TOPMO3SIIIUMU JBUKECHHUE.
Konebanus — 310 nepuoanyecku moBTopstomuecs nBmwkeHus. KonebaHus, onuceiBaeMble 3aKOHOM
curyca X = A sin (ot + @) win kocuHyca X = A C0S (ot + @), Ha3BIBAIOTCSA TaPMOHUYCCKHMHU.
Bennuuna, crosimas moja 3HAKOM rapMmoHudecko ¢GyHkiuu (ot + @), Ha3bpiBaeTcs (a3oif;
Ha3bIBACTCSI KPYrOBOM (MJIM IMKIMYECKON) 4acTOTOW; (¢ — HavanbHOM (pa3oit. KonebGanus pazHoit
MIPUPO/IbI OMMCHIBAIOTCS MATEMATUUYECKH COBEPILIEHHO OJIMHAKOBO.
Koydduunenrom 3aTyxaHusi Ha3bIBAaCTCS BEIWYMHA, XapaKTEPU3YIOIIAss CKOPOCTh YOBIBAHUS
aMIUTMTYABI 3aTyXaroMMX KoJieOaHWi. AMIUTHTYAA OMpeAeNseTcs SKCIIOHEHIIMATbHBIM MHOXKHUTEIIEM
e ™. Yem OoJIbIIIE 0, TEM OBICTPEE 3aTYXAIOT KOJEOaHHUS.
JlorapudmuueckuMm  JEKpeMEHTOM Koyie0aHUs Ha3blBaeTCd HATypajbHBIA  Jorapudm  JIBYX
MOCJIEI0BATENbHBIX AMILTUTY/] 3aTyXalOIIEero KoJeOaHus.
MartemaTuyecKkuii MAasSTHUK - MeXaHU4eckas KoieOaTellbHas CUCTEMa, COCTOSINAs U3 MaTepruaibHOU
TOYKH, TIOJIBEIICHHOW Ha TOHKOW, HEBECOMOM M HEPACTSKMMOW HUTH WM HAa HEBECOMOM CTEPKHE B
none cui TsokecTd. llepwon mameix KojeOaHUM MaTEeMaTHMUECKOTO MAasTHUKAa HE 3aBHUCHT OT
aMILTHTY (61 ¥ onpesensiercs o dopmyre: T = 2mV1/g.
Mexannueckue konebaHus - 0ONafarolIde MNEePUOJUYHOCTHIO OTKIOHEHHS Tela OT TOJOKEHUS
paBHOBecus. Bo3OyxaeHue He3aTyXamoIIUX MEXaHMYeCKHX KoJIeOaHMM MPOUCXOJUT IyTeM
BO3/ICHCTBUS Ha KOJEOATENbHYIO CUCTEMY TOCTOSTHHOM WJIH MEPEMEHHOMN CHITBI.
Pe3onancoM Ha3bIBaeTCs SIBJICHUE PE3KOT0 BO3PACTAHUS aMIUIUTYAbI BHIHY)KJICHHBIX KOJICOAHUN TIPH
COBMAJICHUU YacCTOTHl BBIHYXJAIOMIEH CHJIBI M YacCTOThl COOCTBEHHBIX KoONeOaHM KojeOaTenbHON
CUCTEMBI.
@urypsl Jlnccaxy — pe3ynbTaT CIOXKEHUS IBYX MEPIEHAUKYISPHBIX K01e0aHUll, YaCTOThl KOTOPBIX
OTHOCSTCSI Kak Iienble unciaa. OUrypbl MOXKHO TONYYUTh Ha 3KpaHe ocumiuiorpada. [Ipocteitmieit
durypoit Jluccaxy SBISETCS OKPYKHOCTb, KOTOpas TIONy4YaeTcsl TMpU CIOXKEHUU JABYX
MePIEHANKYIISIPHBIX KOJIEOAaHUN OJMHAKOBOM YaCTOTHI M aMIUIUTY/IbI, CABUHYTHIX TI0 (pa3e Ha /2.
Ou3nyecKkuil MasgTHUK - aOCONIOTHO TBEPAOE TENO, UMEIOIIee OCh BpalleHHs. B Toje TAroTeHus
¢bu3nyecKnit MasTHUK MOXET COBEpIIATh KOJIEOaHHsI OKOJIO TIOJIOKEHUSI paBHOBECHS, TIPU ITOM Maccy
CUCTEMBl HENb3sl CUUTATh COCPEIOTOUYEHHOW B omHOW Touke. [lepwox konebanmii (husmdeckoro
MasiTHUKA 3aBUCUT OT MOMEHTA MHEPILIMU TeJa U OT PACCTOSIHUS OT OCH BpallleHHus 70 LEHTpa Macc.
«Onruka»
AOCONIOTHBIN MOKa3aTeJb MPeJIOMJIEHUS] CBETA - OTHOIIICHUE CKOPOCTH CBETA B BaKyyMe K (pa3oBoi
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CKOPOCTH CBETa B JaHHOW cpene. AOCONIOTHBIA TOKa3aTeNb MPEIIOMIICHUS CBETa TMOKa3bIBaeT BO
CKOJIBKO pa3 CKOPOCTh CBETa B BaKyyMme O0JIbIlIe CKOPOCTH CBETA B JAHHOM Cpejie.

AHAIU3aTOP MNOJSIPU30BAHHOIO0 M3JYy4YeHHS - YCTPOMCTBO, C TMOMOIIBIO KOTOPOIO MOXKHO
00HapyXUTh MOJOKEHUE IJIOCKOCTH NoJsipu3auu ceera. CM. Taxxe [lonapuzamop.

BuanMoe u3iydyeHWe - 3JIEKTPOMATHUTHOE H3JIYy4YEHME, BBI3BIBAIOILEE 3PUTEIBHOE OLIYLIEHUE U
3aHuMaroniee ydactok crnekrpa ot 380 go 780 HM. CBeTOBbIE H3IYyYEHHS PA3JIUYHBIX YacTOT
BOCIPUHUMAIOTCS YEJIOBEKOM KaK pa3HbIE LIBETA.

I'eomeTpuueckasi oNTHKA - pa3/iesl ONTHKHU, B KOTOPOM H3Y4YalOTCS 3aKOHBI PACIIPOCTPAHEHUS CBETA B
MIPO3pAavYHbIX CpellaX, OCHOBAHHbIE Ha MPEJCTABIECHUU O c8emosbix ayuax. OCHOBHBIMU 3aKOHAMU
2eomempudeckol ONMuKY SIBJISIFOTCSL:

- 3aKOH NPAMOTUHELHO20 PACNPOCMPAHEHUs. C8ema,

- 3aKOH HE3A8UCUMDBIX CEETNOBbIX NYUKOE;

- 3aKOH OMPACeHUs.;

- 3aKOH NPenoMAeHUSL.

BoJsiHoBasi onTHKa - paslien onmuku, W3YYarolIMi SBIEHUS, B KOTOPBIX MPOSBISETCS BOJIHOBBIC
CBONCTBA cgema.

Fonorpaduss — crnoco® mnonydeHus: OOBEMHBIX H300paKEHUI MpeIMEeTOB Ha (POTOIIACTUHKE
(romorpamMme) MpU TOMOIIM KOTEPEHTHOTO W3IMy4deHHs Jiazepa. losorpamma (UKCHpPYEeT HE CaMo
n300paxKeHue MpeaMeTa, a CTPYKTYPY OTPaKeHHOM OT HEro0 CBETOBOM BOJIHBI (€€ aMIUIUTYAY U (azy).
JJis oy4eHust ToJIorpaMMbl HE00X0AUMO, 4T00BI Ha (POTOrpaduvecKyro MIACTUHKY OAHOBPEMEHHO
MOTalii 1BA KOTEPEHTHBIX CBETOBBIX Iy4yKa: MPEAMETHBIN, OTPaKEHHBII OT CHUMaeMOro o0beKTa, U
OTIOPHBIN — MPUXOAIINNA HEITOCPEICTBEHHO OT Jiazepa. CBeT 000uX MyuyKkoB HHTEp(epUupyer, coznanas
Ha MJIACTUHKE YepeOBaHUE OYEHb Y3KHMX TEMHBIX U CBETIBIX MOJIOC — KapTUHY MHTepdepenun. Ha
OKCIIOHUPOBAHHON TakuM 0OOpa3oM ¥ TMPOSBICHHON IUIACTUHKE OTCYTCTBYET KaKoe-JInOo
n300paxkeHue, HO €ro B 3alu(POBAHHOM BUJIE COJAEPIKUT CUCTEMa UHTEPPEPEeHIIMOHHBIX mojoc. Ecnu
rojIorpaMMy TIPOCBETHTh, KakK JIMAlO3UTHUB, JIA3€PHBIM CBETOM TOM J>K€ YacTOThI, 4YTO ObLIa
MCIIOJIb30BaHa IPH 3alKCH, BOSHUKHET «BOCCMIAHOBIEHHAS 20]102paAMMa» — 00beMHOe U300pakeHue
CHSITOTO MPEMETA, CJIOBHO BUCAIIETO B IPOCTPaHCTBE. MEHsAA TOUKY HaOIIOACHUSI, MOXKHO 3aryIsIHyTh
3a MpeAMETHI Ha TIEPBOM IUTAHE U YBUICThH JETAIH, paHee CKPbIThIe OT B3rIsiaa, CBET, MPOXOasi CKBO3b
CHCTEMY YEepHO-OEINBIX TOJIOC TOJIOTPAMMBI, UCTIBITHIBAET TU(PPAKIMIO U BOCIPOU3BOIUT BOJHOBOM
bpoHT, ucxoauBIIUi OT cHTOro peameta. Cm. Takke Koecepenmuocmeo.

JIBoiiHOe JiydenpesiOMJIeHHe - Pa3/BOCHUE CBETOBOIO JIyda MPU MPOXOXKICHUHM Yepe3 ONTHUYECKH
AQHU30TPOMHYIO CpeAy, BO3HHMKAIOIIEE BCIEACTBUE 3aBHCUMOCTH IMOKA3aTeNsl MPEIOMIIEHUSI CBETa OT
ero mnojspu3aluuud. B 0JHOOCHOM JBOSIKONPEIOMIISIONIEM KpHCTajule, HAlpuUMep, B KpHCTaie
WCIAHJCKOTO ITaTa, MaJalolluii Jyd CBeTa paclleruisieTcs Ha JBa Jy4a, OOBIKHOBEHHBIH U
HEOOBIKHOBEHHBIN, HMEIOLIUE Pa3HbIE noKazamenu nperomieHus U IoasIpU30BaHHbIE B ABYX B3aUMHO
NEPIEeHIUKYISAPHBIX TNIOCKOCTSX.

Jucnepcus cBeTa — 3aBUCUMOCTb (pa30BOM CKOPOCTH CBETA OT YACTOTHI (MJIH JITMHBI BOJIHBI).
Jucnepcus noxka3areJisi MpeJIOMJIeHHs — 3aBUCHMOCTh TIOKa3aTells MPEeTOMIIEHHUS N OT YaCTOTHI V.
JudpakunoHHass pemieTrka - ONTHYECKOE YCTPONCTBO, HMerollee OOoJbIIoe YHUCIO ILejei,
pa3JieNieHHbIX HEeTPO3pavyHbIMU MPOMEKYTKaMH, Ha KOTOPBIX MPOUCXOIUT Audpakius cBeta. OOBIYHO
TudpakIUOHHAs pelleTka MpeCTaBiIsieT cOo00M COBOKYHMHOCTh OOJIBIIOTO 4YHCa MapaieNbHbIX
HITPUXOB OJMHAKOBOM IIMPHHBI, HAHECEHHBIX Ha MPO3PAuHYI0 MM OTPAXKAIOIIYI0 MOBEPXHOCTh Ha
OJINHAKOBOM PAcCTOSIHUU APYT OT Apyra. JludpakuroHHas penieTka siBiIsieTcss OCHOBHBIM 3JIEMEHTOM
MHOTHUX CIIEKTPATBHBIX IPHOOPOB.

Judpakuus cBera - OTKJIOHEHHUE OT 3aKOHOB T'€OMETPUYECKON ONTUKHU, BhIpAXKaIOLIeecs] B OTHOaHUN
CBETOM MallbIX mpensaTcTBuid. Judpakius HabmogaeTCs IpU pacIpOCTPAHEHUH CBETa B Cpelie C Pe3KO
BBIPQKCHHBIMU HEOTHOPOTHOCTSIMH.

3akon Bprocrepa yTBep:kIaeT, yTO NMpU NAJACHUU CBETa HA JUAJIEKTPUUECKOE 3€PKajIo MO/ YIJIOM,
TAHT'€HC KOTOPOT'O PaBEH OTHOCUTENILHOMY HOKA3AMeNio npeioMaeHus BTOPOH Cpebl IO OTHOIIEHHUIO
K TIEpPBOH, OTpaXEHHBIA Iyd OyAeT MOJHOCTHIO TOJNSPH30BAaH B TUIOCKOCTH, MEPHEHANKYIIPHON
IJIOCKOCTH MaJIeHUS

3akon Kupxroga yrBepkIaer, 4To OTHOUICHUE u31yuamenbHocmu TO00ro (He4epHoro) tena K
KO3 (UIIMEHTY MOTJIOIEHNS €CTh BEIMYMHA OJMHAKOBAs JUIsl BCEX TN U paBHAs HU3JIydaTelbHOCTH
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YEepHOTro Tejla MPHUIAHHOH TeMuepaType.

3akon JleHapaa — oIuMH W3 3aKOHOB BHEIIHETO ¢homospgexma: >HEprus (HOTOIIESKTPOHOB HE
3aBHCUT OT MHTEHCUBHOCTHU CBETA, @ 3aBHUCUT TOJIBKO OT YaCTOTHI.

3akon Mamoca - ¢Qusnueckuil 3aKoH, COIJIaCHO KOTOPOMY HMHTEHCHBHOCTh CBETOBOW BOJIHBI,
npouleel noasgpuzamop W anaau3amop, NPONOPLUOHAIbHA KBaJApaTy KOCHHYycCa YIJla MEXAY
IUIOCKOCTSIMU TIJIaBHBIX CEYEHUH NOJISIpU3aTOpa U aHaJIu3aTopa.

3aKOH He3aBHCHMBIX CBETOBBIX IIYYKOB - IIOCTYJIAT T€OMETPUYECKON ONTHKHU, B COOTBETCTBHM C
KOTOpBbIM: PacripocTpaHeHne BCSIKOTO CBETOBOI'O IydKa B CPeZ€ HE 3aBUCHT OT TOTO, €CTh JIU B ATOM
cpefie Apyrue My4ykH CBeTa UM HeT.

3aKoH oTpaskeHHMsl CBeTa - 3aKOH, ONPEIEISIIOIIMKM B3aMMHOE PACIHOJIOKEHUE IPU 3€pKaIbHOM
OTPaKEHUM MAJAIOLIEr0 M OTPAKEHHOro Jy4ed, a TakKe MEepHeHJIUKYJApa, BOCCTAHOBIEHHOTO K
TpaHUIle pa3jera IBYX cpell B TOUKE MaaeHus: 00a Jiyua ¥ MepIeHUKYIISIp JIekKaT B OJTHON TUIOCKOCTH;
yTroJl MaJICHUsI PABEH YTy OTPaXKEHHUS.

3aKkoH mpesiOMJIeHMsI CBeTa — OJMH M3 3aKOHOB I'€OMETPUYECKOM OITUKH, COIJIACHO KOTOPOMY
naJaloUIMi J1yd, JIyd IpeJIOMIICHHBIH U NEpIeHANKYIIAp, BOCCTAHOBICHHbBIN B TOUKE MaJeHHs Jy4a K
IpaHULIE pa3jiena ABYX Cpell, JeKaT B OAHON IJIOCKOCTH; OTHOILIEHUE CHHYCA yIila NaJeHUs K CUHYCY
yIjla NpeJIOMIIEHHs] €CTh BEJIMYMHA MOCTOSHHAS ISl JAHHBIX JBYX CPeJ U paBHas OTHOCHUTEIBHOMY
MIOKA3aTeNi0 MPEIOMIIEHHUS] BTOPOW Cpellbl 10 OTHOIIEHHUIO K nepBoil. CMm. Takxke [ eomempuueckas
onmuxka.

3aKoH NPAMOJHMHEHHOI0 PpacNpoOCTPaHEHUs] CBeTa - IIOCTYyJaT I'€OMETPUYECKON ONTHKH, B
COOTBETCTBUM C KOTOPBIM B OJHOPOJHOH Cpelie CBET paclpoCTpaHseTcsl NPSAMOJIMHEHHO. 3aKoH
IPSIMOJIMHEMHOTO PACIIPOCTPAHEHMSI CBETA SIBJISIETCS CIEACTBUEM npunyuna Pepma.

3aKkoH cMelleHMsl YTBEpXJaeT, 4YTO JJUHA BOJHBI, HAa KOTOPYK NPUXOAUTCS MaKCUMyM
CHEKTPaJIbHOM TIOTHOCTH U31yYyamenbHocmu, OOpaTHO IPONOPLUUOHATIbHA a0COIIOTHON TeMIIEpaType,
T. €. MAaKCUMYM M3JIy4eHHs] CMEIAeTCs MpHU IMOBBIIIEHUU TEMIepaTypbl B 00JacTh 00jee KOPOTKHUX
BOJIH.

3akon Credana-boabuMaHa yTBEpXKAAET, 4YTO U3IYUAMENbHOCHb YEPHO20 mend TPSIMO
IPOTNIOPIHMOHATIFHA YETBEPTOI CTENEHH a0COIIOTHON TEMITEPATYPHI.

3akon CrosieToBa — OJUH M3 3aKOHOB BHEIIHETO ¢pomoaghghekma: HOTOTOK HACHINIECHUS MPIMO
IIPONOPLIMOHAJIEH CBETOBOMY ITOTOKY.

M3my4aTeIbHOCTHI0 HA3bIBACTCS MOJIHAS MOIIHOCTH (HA BCEX YAaCTOTaX M MO BCEM HAIPABICHUSIM)
U3ITy4eHHUs] C €IMHHULBI MOBEPXHOCTH HArperoro Tena. M3myyaTenbHOCTh 3aBUCUT OT TEMIIEPATypbl
TeJa U OT KOX(pQHUIMEHTa MOIJOUIeHUs ero noepxHocTu. CTapple Ha3BaHUS 3TOM BENTUYMHBI —
SHEepreTHyYecKas CBETUMOCTb WJIM JIydeHcCIycKaTeiabHas crnocoOHOCTh. CM. Takxke 3akon Cmeghana-
bonvymana.

HNurtepdepenuns cBera - onTUYECKOE SBJICHHUE, BOSHUKAIOUIEE MPU CIOKEHUU JIBYX UM HECKOJIBKUX
KOTE€PEHTHBIX CBETOBBIX BOJIH, JIMHEHHO MOJSPU30BaHHBIX B OJHOW miockocTu. WHTepdepeHius
IpeJICTaBIsIeT cCO00M yCTONUMBYIO BO BpEMEHH KapTUHY YCHIICHHUS WM OClIa0IeHUs Pe3yIbTUPYIOLINX
CBETOBBIX KOJICOaHUH B pa3IMYHBIX TOYKAX MPOCTPAHCTBA.

HcTouynuk cBeTa - U3IydaTesab 3JIEKTPOMAarHUTHOM SHEPIUMHM B BUIAMMON 4acTu cnekTpa. McTtouHnku
cBeTa mnojpaszzensiorcs Ha ecrecTBeHHble (Comune, JlyHa M T.A.) M HCKYCCTBEHHBIE (JIaMIIbI
HaKaJUBaHUS, ra30pa3psiIHbIE JaMIIbl U JIp.).

KBanToBasi onTuka — pasjen ONTUKH, H3Y4YalOIIMH SBICHHUS, B KOTOPBHIH OOHApYKUBAIOTCS
KBaHTOBbIE CBOMCTBa 3JEKTPOMAarHMUTHOTO M3JIy4eHHsI (cBeTa). OTO mennogoe usiyuenue,
domosgpgpexm, a¢hghexm Komnmona v ap.

CnoBo  «KOrepeHTHOCTb» OyKBaJbHO O3HAYaeT «COTJACOBAHHOCTBY». BOJHBI  Ha3bIBAIOTCSA
KOTE€PEHTHBIMH, €CIIM pa3HOCTh (pa3 BO30YKIaeMbIX MMU KoJeOaHUM B JHOOOH TOUYKE MPOCTPAHCTBA
OCTaeTcsl IOCTOSTHHOW B TeUeHHE BpeMeHU HaOmoaeHus. CM. Takxe HMumepgpepenyus ceema.

Koubua HbloTOHA - HHTEphEpeHIIMOHHAs KapTHHA, BO3HUKAIOIIAs B MPOXO/AIIEM UM OTPAKEHHOM
CBETE B OKPECTHOCTH TOYKH CONPUKOCHOBEHHH BBIMYKIJION MMOBEPXHOCTH JHMH3BI CO CTEKISTHHON
iacTuHKo. Ilocne oTpaskeHus dyded Ha IpaHHMLAX paszena CTEKJIO - BO3AYX M BO3AyX - CTEKJIO
CBETOBBbIE BOJIHBI HUHTepdepupyloT U 00pa3yloT HHTep(EpPEeHIMOHHYI0 KapTHHY B BHJE
KOHLEHTPUYECKUX KOJIEIL.

Kom0unannoHHoe paccesiHue cBeTa - SBJICHUE U3MEHEHUS YaCTOThl PACCEIHHOTO BEIIECTBOM CBETA.
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B cnekrpax KOMOMHAIIMOHHOTO PAacCcesHHOTO CBETa JIsi MOJIEKYJ HAOIIOAAIOTCS JIOTOJIHUTEIbHBIC
JIMHUH, YaCTOThl KOTOPBIX SIBISIOTCS KOMOWHAIUSMHU YacTOTHI MaJaloIIero CBeTa U BpallaTeIbHbIMU
4acTOTaMH MOJIEKYJI.

Jlazepsl (ot oT nepBhIx OykB anri. ¢paser Light amplification by stimulated emission of radiation) —
KBaHTOBbIE T'€HEPATOpPHI CBETA, IPUHLHUI JEHCTBUS KOTOPBIX OCHOBAaH Ha SIBJIEHUU BBIHYXIECHHOI'O
(CTUMYJIMPOBAHHOTO) U3ITy4YECHHUSI. Nznyuenue Ja3epoB MOJIIPU30BaHO, o0nanaer
MOHOXPOMAaTHYHOCTBIO, OONBIION MOIIHOCTBIO B Y3KOM CIIEKTPAJIbHOM [JHala3oHe H Majoi
PacxoAMMOCTBIO CBETOBOTO My4yka. HaxoasaT mmpokoe npuMeHeHUE B TEXHUKE U SKCIIEPUMEHTAIbHON
buzuke.

Onrtuka - paznen GpU3NKM, B KOTOPOM H3Y4arOTCsS 3aKOHOMEPHOCTH ONTHYECKUX SBICHHM, MPUPOIA
CBETa U €ro B3aUMOJICHCTBUS C BEILIECTBOM.

OnTuyeckass aKTMBHOCTb - CBOMCTBO HEKOTOPBIX BEILIECTB BpalllaTh IJIOCKOCTh IOJIIPU3ALUU
MIPOXOJAIIETO Yepe3 HUX IUIOCKOMOJSIPU30BAaHHOIO cBeTa. [IpuMephl ONTHYECKH aKTUBHBIX BEILIECTB:
KBapll, KWHOBaph, CKUIIUAAP, pPACTBOP caxapa B BOJE U IIp.

OnTuyeckasi JUIMHA NMYTH - IPOU3BEJIEHUE IYTH CBETOBOrO Jiyuya Ha IOKa3aTelb IPEIOMIICHUS
cpenpl. OnTudeckas JUIMHA IMyTH YUCJIEHHO paBHA IIyTH, KOTOPBI IPOXOIUT CBETOBOM JIyd 3a TO K€
BpeMsl B BaKyyMe.

OnpiT KOHra - omeiT Mo WHTEPPEPEHIUH CBETa OT JBYX TOYECUHBIX HCTOYHUKOB, IOTYYEHHBIX
MPOIyCKaHWEM Iy4Ka CBETa OT OOIIEero MCTOYHMKA uepe3 naBa oTBepctusa. OmbiT KOHra mossomsier
OLICHUTH JUIMHY BOJHBI JJIs PA3JIMYHBIX YYaCTKOB CIIEKTpA.

OTHocUTe/IbHBIN TOKA3aTe/Ib MpeJoMJIeHHs] CBeTa - OTHOIIeHHE (a30BOi CKOPOCTH CBETa B
nepBoil cpene K PazoBOM CKOPOCTH CBETAa BO BTOPOH cpeze. UHCIEHHO OTHOCHUTENBbHBIN MOKa3aTelb
MPEIOMIICHUS CBETa PaBEH OTHOIICHUIO CUHYCA yria MaJeHusl K CHHYCY yIiia IpeIoMIICHUS.

Ilepuon nMppakuMOHHON pelIeTKH - PACCTOSTHUE MEXAY CEpeAMHAMU JABYX COCEIHHUX LIesel
T pakMOHHON perieTku. [[pyroe Ha3BaHue — 1Iar WIKM MOCTOSHHAS PELIETKH.

I110CKOCTHIO TVIABHOTO CeYEeHHS NOAPU3AMOPA HAZBIBAETCS IJIOCKOCTh, B KOTOPOH IMOJSPU30BaH
Jyd4, MPOILIEAIINHN 3TOT MOISAPU3ATOP.

IInockocTy moJsIpM3anMU - IUIOCKOCTh, B KOTOPOM KOjIeOJeTcs BEKTOp HAIpPSHKEHHOCTU
AIEKTPUYECKOTO OIS SJICKTPOMArHUTHO (CBETOBOI) BOJIHBI.

ITorsiomenne cBera - siBeHUE OciIabIEHUS SPKOCTU CBETA IPU €ro MPOXOKICHUM Yepe3 BELIECTBO
WIH IIPH OTPAYKEHUH OT TIOBEPXHOCTH.

IToxa3zaTenb mpenomJieHHsl cBeTa - Mepa ONTHUYECKOM IJIOTHOCTU CpEJbl, paBHAas OTHOILEHUIO
cKopocmu céema B BaKyyMe K CKOPOCTH cBeTa B cpefie. I[lokazarens npenomieHns cBeTa 3aBUCUT OT
YacTOThl CBETa W OT MApaMETPOB COCTOSHUS cpelpl. PasnnuaroT abCONIOTHBIE U OTHOCHTEIbHBIE
MIOKa3aTeNH MPEIOMIICHNUS.

[Moasipuzatop - mnpudbop, mNpeaHA3HAUYEHHBIM I TMOJIyYE€HUS TOJHOCTBIO WM YaCTUYHO
NOJIIPU30BaHHOrO  cBeTa. llonmspu3aTop MOXKHO HCIOJIB30BAaTh B KAueCTBE  aHAAU3AMOPA
MOJIIPU30BAHHOTO U3ITyYEHUSI.

IMosnsipnu3anms cBeTa - OpUEHTALUsI BEKTOPOB HANPSIKEHHOCTH AJIEKTPUYECKOTO IOJS U MATHUTHOU
WHAYKIIMM CBETOBOM BOJIHBI B IUIOCKOCTH, MEPHEHAMKYISPHOH cBeToBoMY Jy4dy. OObIYHO
NOJIIPU3alUsl BO3HUKAET IPU OTPAXCHMM W IIPEIOMIIEHHH CBETAa, a TAKXK€ NPU PacIHpOCTPAHEHUU
CBETa B aHU3OTPOIHOW cpene. Pa3mnyaroT JUHEHHYI0, KPYTOBYIO M AJUIMOTHYECKYIO IMOJSPU3ALNIO0
CBeTa.

IMoasipoun - onTuueckasl cucremMa, peAHa3sHauYeHHas i noyigspu3anuu cera. [Ipencrasiser codoit
AIIACTUYHYIO IUIEHKY, Ha KOTOPYI0 HaHECEHbl COOTBETCTBYIOIIMM 00pa3oM OpHUEHTHPOBAHHbBIE
MaJIeHbKHE  KPUCTAJUIMKU  JBOSKOIpEJIOMIISIOIIero  BemiectBa  (repamaruta).  [lomsipoun
U3rOTaBIMBACTCS B BUAE CBETO(UIBTPA, JIMHEHHO MOJSAPU3YIOMIETO MPOXOAALIMHA 4Yepe3 HEro CBET
(memeBslit noasipuzamop).

IIpenomiienne cBera - sBJICHHE, 3aKIIOYAIOLIEECS] B M3MEHEHUM HANpaBICHHs pPacIpOCTPaHEHUs
CBETOBOM BOJHBI MpH TNEpexoje U3 OIHOW cpelnbl B APYTyIO, OTIMYAIOIIYIOCS HOKa3amenem
npenlomieHus ceema.

IIpusmoii Hukous1 (M1 IpOCTO HUKOJIEM) HA3bIBACTCS NOIAPUIAMOP, TPEIIIOKEHHBIN MIOTIaHICKUM
uHxeHepom HuxoseM. IIpuHIMI 1€HCTBUS HUKOJS OCHOBAaH Ha TOM, 4YTO OAWH W3 JBYyX
MOJIIPU30BAaHHBIX Jy4eil B OJHOOCHOM JBOSIKONPEIOMIISIONIEM KpUcTaie (HEOOBIKHOBEHHBIH HIIN
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OOBIKHOBEHHBIH) BBIBOJUTCSI MX WUIPHI C MIOMOUIBIO SBJICHUS MOJHOTO BHYTPEHHETO OTpaxkeHus. CM.
TaKxe /[otinoe nyyenpenomnenue.

Hpunuun depMa - IPUHLKAI T€OMETPUIECKON ONTUKH, COTIIACHO KOTOPOMY JIyd CBETa, MPOXOIALINI
yepe3 JABE TOUKH, WAET MEXAY HUMM II0 TakOMy IyTH, JUISl NPOXOXKAEHUS KOTOPOro Tpelyercs
HaVMEHbIIIee WM HauOosbliee (IKCTpeMajbHOE) BpeMs IO CPAaBHEHHIO C JAPYTMMH BO3MOXKHBIMHU
NyTSAMH.

Paccesinne cBeTa - OTKIOHEHHE PACIIPOCTPAHSIONIETOCS B CPeJie CBETOBOTO ITyYKa BO BCEBO3MOKHBIX
HanpaBieHusx. PaccesHue csera 00yca0BIEHO HEOAHOPOIHOCTBIO CPE/Ibl M B3aUMOJCHCTBUEM CBETA C
YacTUI[AMM BEIECTBA, MPU KOTOPOM H3MEHSETCA HaIlpaBJICHHE paclpOCTpaHEHUs, dYacTora Hu
IUIOCKOCTh KOJIEOaHUIl CBETOBOI BOJIHBI.

PeHTreHoBCcKoe M3/1y4eHHe — 3JIEKTPOMAarHUTHOE U3JIyYEHHE OYEHb BBICOKOM 4acTOThHI (MJIM OYEHb
KOpOTKO# uHbl Bomubl, A = 10% — 10® A. Orkpeito Hemenkum ¢usuxom B. Pentrenom (1895).
Paziimuaor mopmosznoe n xapakmepucmuyeckoe pPeHTIeHOBCKOe H3Jy4eHHe. B peHTreHOBCKOM
JMara3oHe Ha TEpeIHUil IJIaH BBICTYMAIOT KBAHTOBBIE CBOWCTBA 3JIEKTPOMArHUTHOTO HW3IYYEHUS.
HaxonuT mmpokoe npuMeHeHue B MEIUIMHE, B Je(PEKTOCKONUHU, B CTPYKTYPHBIX MCCIEIOBAHUAX U
mp.

Pedpakuusi cBera - HCKpPHUBIEHHE CBETOBOTO Jyda B CpEA€ C HENPEPHIBHO MEHSIOIUMCS
noxasameinem nperoMIeHUs C8emd.

TepMuHOM «cBeT» 0003HAUAIOT HE TOJIBKO GUOUMbIL C8en, HO U DIEKTPOMATHUTHOE HU3ITy4EeHHUE
JIpyrux auana3oHoB (MH(pakpacHoe U ynbTpaduoeTOBOE U3NyYeHHE, permeeHocKue ayyu). Takum
00pa3oM, 3TOT TEPMHUH UCIOIb3YETCsI KAK CHHOHUM BBIPAKEHHSI «3JIEKTPOMArHUTHOE U3ITyUCHUE.
CBeToBOIi JIy4y - JHMHHS, BIOJb KOTOPOH pACIpPOCTPAHSAETCS IOTOK DHEPTUH, HCIYHICHHBIH
ucmoyHuxom céema. B mpo3padHoil 0THOPOJHOM cpejie CBETOBOM JIyd Beerza MmpsiMoinHeeH. B cpene
C TUIAaBHO M3MEHSIOIIUMUCS ONTHYECKUMH XapaKTEPUCTUKAMHU CBETOBOH JIyd HCKpuBIisieTcs. Cwm.
Takxe Pegparkyus ceema.

CkopocTh cBeTa B BaKyyMe - CKOPOCTh paclpoCTpaHEHHs CBeTa B Bakyyme ¢ = 299'792'458 wm/c.
CkopocTh cBeTa B BaKyyMe - IIpelelibHas CKOPOCTb DPAaCHPOCTPaHEHUs JIIOOBIX (DU3NYECKUX
B3aUMOJICYCTBU.

TenuioBoe u3JIydeHHe — 3TO 3JEKTPOMAarHUTHOE M3JIyY€HHE HArpeTbiX Tell. 3aKOHBI TEMJIOBOTO
U3IIy4eHHs 00BsCHACT kganmosgas meopus M. [1nanka (1900).

TopMO3HBIM PEHTI€HOBCKHM M3Jy4eHHeM Ha3bIBA€TCS KOPOTKOBOJIHOBOE 3JIEKTPOMArHUTHOE
U3Jy4YCeHHE, BO3HUKAIONIEE B PEHTICHOBCKOW TpPYyOKEe MpH PE3KOM TOPMOXKECHHUU MABIDKYIIMXCS C
00JBIIONW CKOPOCTBIO 3JIEKTPOHOB MOBEPXHOCTHIO aHOAA (aHTHKaronaa). He 3aBucUT OT Mmarepuaia
aHTHUKATO/Ia.

Yroa nageHusi — yroja MeXIy NaJaloLUM JIyYOM U MEPNEeHAUKYISIPOM, BOCCTAHOBIECHHBIM B TOUYKE
naJieHusl.

Yron mnpejgomJieHHsi - YroJl MEXIy MPEJIOMIECHHBIM JIy4OM CBETa U MEPIEeHIUKYISPOM,
BOCCTaHOBJICHHBIM B TOUYKE TaIeHHs (TIPETOMIICHHS).

YpaBHeHnue JiiHMITeNHA JUIsI BHEIIHETO ¢omoagghexma mpencraBiser coOoil cieicTBUE 3aKOHA
coxpaHenus sHeprun: hv = A, + (Mv?/2) — sueprus dotona (hv) uaer Ha coBepuIeHHE PaGOTHI BEIX0A
(As) ¥ YACTHYHO TIEPEXOMT B SHEPruio GoTodmeKTpoHa (MVZ/2).

DOTOHOM HA3bIBACTCS KBA3MYACTHIIA, BBEJCHHAS IS TOTO, YTOOBI OOBSICHUTH KOPITYCKYJISIPHBIC
CBOWCTBA 3JIEKTPOMArHUTHOIO u3iaydeHus. GOoToHy MpuUMUChIBaeTCs 3Heprus € = hv u ummynsc p =
hv/c, Tme v — 4acToTa cBeTa, C — CKOPOCTh CBETa B BakyyMe, a h = 6,62:10%* Jlx/c — nocmosnnas

IInanka. ®OTOHBI — K6aHmbl HIEKTPOMATHUTHOTO TMOJNISA. ONeKmpomazHumuoe 83aumooelcmeaue
OCYIIECTBIIsIETCS TyTeM oOMeHa (OTOHAMHU.
doToMeTpUYECKHE BeJIMYMHBI - CHJIa CBETa, OCBEIIEHHOCTb, CBETOBOM MOTOK, SPKOCTH,

KOA((UIMEHT MPOMYCKaHUs U KOOPPUIIMEHT OTPaKEHHUSL.

D0T03/IeKTPOHBI — FJIEKTPOHBI, BRIPBAaHHbIE CBETOM U3 MeTaJlla PU BHEUIHEM (homoaghghexme.
®oT103¢dexkTOM  Ha3bIBACTCA  rpynmna  SBJICHUH, BO3HUKAIOIIMX MPU  B3aUMOACHCTBHH
AIIEKTPOMArHUTHOTO H3JIy4YeHUs C BemecTBOM. Pasnuuaror BHemHMHA (GoTo3(d(dekT (BbIphIBaHUE
AIIEKTPOHOB M3  MeTaula MpH  OOJNydeHHH), BHYTpeHHHH  Qorodddext  (yBerauueHue
3JIEKTPONPOBOJHOCTH  TOJIYIPOBOAHUKA TMpH  00MydyeHMH) U  (OoTOranbBaHUYECKUd dPeKT
(Bo3uukHoBeHne OJIC mpu oOmydeHun p-n-nepexona). PotorpdeKkr oOBICHSIETCS Ha OCHOBE
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KBAaHTOBBIX IpeacTaBieHuid. [lepByro Teoputo BHemHero gortosddexra cozgan A.DiumTeiH (1905).
CMm. Vpasnenue Diinwumetina onsn enewne2o pomosghghexma.

XapakTepucTHYeCKOe pPEHM2EeHO6CKOe u3/lyYeHue BO3HUKAET TIPU  JOCTATOYHO BBICOKOM
YCKOPSIOIIEM HaIMpsDKEHUM Ha PEHTTeHOBCKOM TpyOke. MexaHuU3M CBOAMTCS K BBIPHIBAHUIO
AJIEKTPOHOB C BHYTPEHHHX AJIEKTPOHHBIX 000JI0OUEK U K MEPEX01y Ha 3TH MECTa 3JIEKTPOHOB C IPYTUX
obOosouek aroma. CrHekTp Takoro u3iydeHus auHeWuaTsid. llosBrisercs Ha (¢oHE CIUIONIHOTO
TOPMO3HOTO PEHTI€HOBCKOT'O CIEKTpa Kak HaOOp CHEKTPaldbHBIX JUHHUNA. 3aBHCHUT OT MaTepuala
AHTHKATO/1a.

XpoMaTnueckoil moJiApu3amuel  Ha3bIBACTCA COBOKYNHOCTH  SIBJICHHH, COMPOBOXKIAIOIINX
UHTEPEPEHIIHIO MOJIIPU30BAHHOTO CBETA (TIOSBICHNUE OKPACKH dKpaHa).

YepHbIM Ha3bIBACTCS HICATU3MPOBAHHOE TEJO, MOTJIOMIAIONIEe BCIO MaIal0IIyI0 Ha €ro MOBEPXHOCTh
PHEPTUI0. YCTapeBlllee Ha3BaHUE YEPHOTO Telna — abCONIOTHO 4YepHOe Teno. PeanbHble Tenma He
ABIIIOTCS UYEPHBIMHU; IMOBEPXHOCTb, XOPOIIO IOIJIOMIAIONIAs CBET B BUAMMOM JHANa30HE, MOXKET
TJI0XO MOTJIONIAaTh B HUH(PpaKpacHOM.

Iddextom Komnrona (1923) HazbiBaeTCs yBEIWYCHHUE IJIUHBI BOJIHBI PEHMEEHOBCKO20 U3/ YEHUs.
IIPH PACCCHBAHHMM HA JIETKMX aTOMax (Ha MOYTH CBOOOJHBIX 3JeKTpoHax). Dddext KomnToHa nerko
OOBSCHSIETCS. Ha OCHOBE KBAaHTOBBIX MPEACTABICHUN IyTeM MPUMEHEHHS] 3aKOHOB COXpaHEHUS
SHEPTUU ¥ UMITYJIbCA JJISI CHCTEMBI «PEHTTCHOBCKUH (POTOH + 3JEKTPOH OTJAUM.

Jddext Dapages - BpalleHHE IJIOCKOCTH MOJSPHU3ALNUU JIMHEHHO TOJISPU30BAHHOTO CBETAa IMPHU
IPOXOXKJICHUU €0 Yepe3 BEIIECTBO, MOMEIICHHOE B MPOAOIBHOE MAarHUTHOE Toje. OTKPBUI SBICHUE
anrnuickuil  gusuk M.Dapaneit  (1845). Dddext chirpan BakHYIO pOJIb B YTBEPXKIACHUU
AIIEKTPOMArHUTHOM Teopuu cBeTa. LLInpoko mpuMeHsieTcsi B TEXHUKE U B OKCIIEPUMEHTAIBHON (H3NKE
(M3y4eHHNe CTPYKTYPHI BEIIECTBA).

15. OCOBEHHOCTHU PEAJIM3ALIMMA JUCHUIIVIMHBI JJIs1 MHBAJIMJAOB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

B cootBercTBUM ¢ MeTOAMUYECKUMHU peKoMeHaauusMu MunoOpHayku PO (ytB. 8 ampens 2014 r. No
AK-44/058H) B Kypce MmpeanoiaraeTcst HCIoJIb30BaTh COIMAIBHO-aKTHBHBIE M pPe(IIEKCUBHBIE METOIbI
00y4YeHHsl, TEXHOJIOTUU COIMOKYIbTYPHOU peabmiurtanuu odydaromuxcs ¢ OB3 ¢ uenpio okazaHus
MIOMOIIIM B YCTAHOBJICHUH MTOJIHOLIEHHBIX MEKIMYHOCTHBIX OTHOIICHHUH.

OOydeHue /MLl C OrpPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBbS  OCYIIECTBISIETCS C  y4YETOM
WHAUBUAYAJIBHBIX TMCUXO(QU3NYECKMX OCOOEHHOCTEH, a JJii MHBAJIUJOB TAaKXKE B COOTBETCTBUU C
WH/IMBUYaJIbHOW IPOrpaMMoil peabuinTaii HHBAJIUAA.

Jlis uI ¢ HapylmieHueM CJIyXa BO3MOXHO IpelocCTaBleHHe WH(GOpMalluu BU3YaJIbHO (KpaTKHM
KOHCIIEKT JIKIMH, OCHOBHAs W JONOJHUTEIbHAS JHUTEpaTypa), Ha JIEKIMOHHBIX W NPAKTUYECKUX
3aHATUAX A0IMYCKaeTCA MMPUCYTCTBUEC ACCUCTCHTA, a TakK XK€, CypaoncpeBOAYNKOB n
TU(IOCYPIOTIEPEBOAUMKOB.

OHGHK& 3HAHHI CTYACHTOB Ha MPAKTHUYCCKHUX 3aHATHAX OCYHICCTBIIACTCA Ha OCHOBC IMHMCbMCHHBIX
KOHCIICKTOB OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBINIOJIHCHHBIX ITPAKTUICCKUX SaHaHI/Iﬁ.

Jlokian Tak ke MOKeT OBITh NMpeAoCTaBiIeH B NMUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHMIO OCTAIOTCS TEMH kK€, a TpeOOBaHMS K KAayecTBY M3JIOKEHHs MaTepuana
(MOHATHOCTh, Ka4ecTBO pEYH, B3aUMOJEHCTBHME C ayauTopued H T.J.) 3aMEHAIOTCS Ha
COOTBETCTBYIOIIIME TPeOOBaHUs, MpPEAbSBIsEMble K MUCbMEHHBIM padoTaM (KauecTBO O(pOpMIICHUS
TEKCTa U CMHCKA JIMTEPATYPhl, IPaMOTHOCTh, HAJTMYHE WIUTIOCTPAI[MOHHBIX MaTepUAIOB U T.1I.).

C y4eroM COCTOSHUS 3/I0pOBbSI IPOCMOTP KHMHOGWIbMA C IMOCIEAYIOIIMM aHAIU30M MOXET OBITh
MPOBEJIEH JOMa (Harpumep, Mpu HeOOXOIMMOCTH JIONOJHUTENBHON 3BYKOYCHJIMBAIOIIEH arnmaparypbl
(HaymHMKHM)). B Takom ciydae CTYIEHT NpefoCTaBlisieT NMUChMEHHBIA aHaiM3, COOTBETCTBYIOIIUM
MpeIbABISIEMBIM TPEOOBAHUSM.

[TpomMexxyTouHast aTTeCTaIMs AJs JIUI] C HAPYIIEHUSIMU CITyXa MPOBOJUTCS B MUCEMEHHOU opme, mpu
ATOM HCIIONB3YIOTCS OOIMe KpUTEepUuu olleHuBaHus. [Ipu HE0OXOAMMOCTH, BpeMsl MOJATOTOBKH Ha
3a4eTEe MOXKET OBITh YBEIHUYEHO.
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Jiusg JauMn ¢ HapylleHHeM 3peHHUsi JONyCKaeTcss ayAuajibHOe TPEeAOCTaBICHHE WH(pOpMAUN
(Hampumep, ¢ UCIIOJIB30BAHUEM MPOTPAMM-CUHTE3aTOPOB PEUM), a TaK K€ UCIIOJIb30BAHUE HA JICKLIHAX
3BYKO3AIMCHIBAIOIINX YCTPOUCTB (AMKTOGOHOB W T.1.). Jlomyckaercsi MPHCYTCTBUE Ha 3aHATHUAX
accHUCTeHTa (IIOMOIIHUKA), OKAa3bIBAIOIIET0 00YyYaroIUMCcs HE0OX0IMMYI0 TEXHUYECKYIO TOMOLIb.

Ornenka 3HaHUN CTYJCHTOB Ha CEMUHAPCKUX 3aHATUAX OCYHIECTBISIETCS B YCTHOM (opme (KaK OTBETHI
Ha BOIPOCHI, TaK M MpakTHYeckue 3anaHus). IIpm HeoOxonumocTu aHamu3a (UiIbMa MOXKET ObITH
3aMEHEH OIMCAaHUEM CUTYyallud MEKITHUYECKOIO B3aUMOJEHCTBUS (HAa OCHOBE OIbITAa PECIIOHJCHTA,
XYA0KECTBEHHOMN JIUTEPATYpPBI U T.J.), TO3BOJISAIOIIUM OLIEHUTh CTENIEHb CPOPMHUPOBAHHOCTH HABBIKOB
BJIAJICHUS] METOJAaMU aHaJM3a U BbIABICHHS cHelU(UKH (YHKIMOHUPOBAHUS M PA3BUTHUS NCUXUKH,
MO3BOJISIOIIMMHU  YYUTHIBaTh BIUSHHE JTHUYECKUX (akTopoB. llpum mpoBeaeHMH NPOMEKYTOUHOM
aTTeCTallud A JIMI C HapyILIEHHWEM 3peHHUs TEeCTHUPOBAHUE MOXKET OBbITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuE 110 BOIIPOCAM.

Jlnna ¢ HapyumleHUsIMH ONOPHO-ABUIATEJILHOIO aNNapara HE HYXJAITCS B 0COObIX (opmax
MPEIOCTaBICHUsT Y4eOHBIX MarepuasioB. OIHAKO, C y4ETOM COCTOSIHHSI 3[I0POBBS 4YacTh 3aHATUN
MOKET OBITh peanu3oBaHa JUCTAHIMOHHO (mpu mnomoumw cetu «UWurepuer»). Tak, mnpu
HEBO3MOKHOCTH TIOCEIICHUS JICKIIMOHHOTO 3aHATHS CTYAEHT MOKET BOCIOJIb30BAaThCA KPATKUM
KOHCIIEKTOM JICKIIHH.

HpI/I HCBO3MOXHOCTH TIIOCCHICHUA IIPAKTUYCCKOr0 3aHATHUA CTYACHT MOOJDKCH IMPEAOCTAaBUTH
MHMCHMEHHBIN KOHCIEKT OTBETOB Ha BOIIPOCHI, IMCbMCHHO BBITIOJJHCHHOC ITPAKTHUYCCKOC 3aIaHHUC.

Jloknan Tak e MOXeT OBITh IpPEJOoCTaBlieH B MUCbMEHHOW (opme (B Buae pedepara), mpu 3TOM
TpeOOBaHUS K COJEPKAHUIO OCTAIOTCS TEMH JK€, a TPeOOBaHUS K KAaueCTBY H3JIOKEHMsS MaTepualia
(MOHATHOCTh, KayecTBO pEYH, B3aMMOJEWUCTBUE C ayJUTOPHUE M T. 1) 3aMEHS0TCS Ha
COOTBETCTBYIOILIME TPeOOBaHUs, MpEAbsBIsEMble K NMUCbMEHHBIM paboTaM (KauecTBO ogopMIIeHHUs
TEKCTa U CIHCKA JIMTEPATYPhl, IPAMOTHOCTh, HAJIMYHUE WIUTIOCTPAILIMOHHBIX MaTEpUANIOB U T.11.).

[TpomexxyTouHast aTTecTalys AJs JUI] C HAPYIIEHUSIMU OMOPHO-IBUTATEILHOTO anmapaTa IpOBOAUTCS
Ha OOIIMX OCHOBaHHWAX, NpPH HEOOXOJUMOCTH TPOIEAypa 3adeTa MOXKET OBITh peali30BaHa
JUCTAHIIMOHHO (HampuMep, MpH MOMOIIU Iporpammsel Skype).

st 5TOro mo AOroBOPEHHOCTH C MPENOAABATENIEM CTYACHT B ONPEICIICHHOE BPEMSI BBIXOJIHUT Ha CBS3b
JUISL TIPOBENIEHUsT TPOIEAYphl 3adyeTa. B Takom ciydae 3a4eT cAaercs B BHIE cOOeceloBaHUS IO
BompocaM (cM. (hOpMBI MPOBEJACHUS MPOMEXYTOUHOM aTTECTAIUU VIS JIUIl C HAPYIICHUSIMH 3PEHUS).
Bonpoc u npaktuyeckoe 3alaHue BRIOUPAIOTCS CaMUM TPETofaBaTeieM.

[Tpumeuanue: POHIBI OLEHOYHBIX CPEJICTB, BKIIIOYAIOLIUE THUIOBBIE 3aJaHUsl U METOJbl OLEHKH,
KPUTEPUN OLICHUBAHMS, IO3BOJSIOLNINE OLIEHUTh PE3YIbTaThl OCBOCHMS JAHHOM JMCLMILINHBI
oOyuaromumucs ¢ OB3 mMoryt Bxoauts B coctaB PIIJ] Ha mpaBax OTAENbHOTO TOKYMEHTA.
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