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1. EJIM 1 3AJIAYHN OCBOEHUSA JUCIUITJIMHBI

Lenun mpenojaBaHusi [AaHHON JUCHUIUIMHBI COCTOUT B H3JIOKEHUH OCOOEHHOCTEH
B3aMMOJIEHCTBYS MOHU3UPYIOIIUX U3IYUYEHHM C BEILIECTBOM C TOUKH 3PEHUS IIEPEHOCA U3TYyUEHUH B
BEILECTBE, [TOJIyYEHUN KMHETUYECKUX YPAaBHEHUN, ONUCHIBAIOLIUX MPOLECC IEPEHOCA, U PACKPBITUH
OCHOBHBIX aHAIUTUYECKUX METOJIOB PELICHUS 3TUX YPABHEHUM.

3agauyu: O3HAKOMJIGHHE CTYACHTOB C (DU3MUECKUMU MPHUHIMIIAMU PaCIpOCTPAHEHUS
VMOHM3UPYIOLUIETO U3IY4YEHHs] B BELIECTBE, IOTOKOBBIMU U TOKOBBIMU XapaKTEPUCTHUKAMU
U3JIy4YeHUH, TMOCTPOCHHUS KHHETUYECKUX YPABHEHUN IEPEHOCa M3IYyYEHHHM U  METOJaMHU
IPUOIMIKEHHOTO aHAJIMTUYECKOIO PELIEHUS 3TUX YPaBHEHUM, a TaKXkKe MOJy4eHUE TEOPETUUECKUX
3HAHUM M NPAKTUYECKUX HABBIKOB B NPHUMEHEHUM PA3JIMYHBIX METOJIOB TEOPUM IEpeHOca K
PEILIEHNI0 KOHKPETHBIX 33/1a4 110 pacueTy XapaKTepUCTHK IOJIs U3IyUYEHHs B cpefax.

2. MECTO JUCHUIIYIMHBI B CTPYKTYPE OII BO

I[I/ICI_II/IHJ'II/IHB. T€0Duﬂ nepernoca uoHuupyroumux MSﬂVlleHl/lﬁ OTHOCHUTCA K JUCHHUIIIMHAM IIO
BbIOODY sapuamuenoti yactu 610ka 1 oOuieHayqYHOro MoyJis yueOHOro IjiaHa.

H606XOI[I/IMI>IMI/I YCIIOBUSAMHU IJI1 OCBOCHU S JUCHUIIIIMHBI SABJIAKOTCA:

3HaHWE BBICIICH MaTeMaTUKU B 00bEME BY30BCKOTO Kypca; OCHOB aTOMHOM (DU3MKM; OCHOB
HEUTpOHHOW (M3MKM W (U3MKKM PEAKTOPOB, YMEHHE pelaTh JHHEHHbIE anuddepeHInaibHbe
YPaBHEHUs; BJIaJICHUE OCHOBAMU KMHETUYECKOU TEOPUH.

3. KOMIETEHIIUU CTYAEHTA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA AIMCHUIIJIMHBI / O KUJAEMBIE PE3YJIBTATHI
OBPA30OBAHUSA U KOMIIETEHIIUMU CTYAEHTA 110 3ABEPIIEHNU
OCBOEHUS ITIPOT'PAMMBI YYEBHOM JTUCIHUIIJIAHBI

JucuuninHa HanpaBieHa Ha (GOPMHUPOBAHUE CIIEIYIOIINX KOMIETEHIINMN:
Tabnuua 3.1 — [lepeyeHb MIaHUPYEMbIX PE3YIbTaTOB 00YUEHUS 110 TUCIMILIMHE

Koj xomnereHumu CopepxaHre KOMIIETEHIIUN

OK-1 CIOCOOHOCTH K a0CTPaKTHOMY MBIIIUICHHIO, 0000IIEHHIO0, aHAIH3Y,
CHUCTEMAaTHU3AINH U TPOTHO3UPOBAHUIO

OK-3 CIOCOOHOCTh K CAMOPA3BUTHIO, CAMOPEATT3AIIH, UCTIOIb30BAHUIO
TBOPUYECKOTO MOTEHIMANA

OCK-1 UMETh MPEJICTaBIEHNE O COBPEMEHHOM COCTOSIHUH U TIpoOIieMax sIepHOi
(bU3HUKY U SEPHBIX TEXHOJIOTHI, UCTOPUU MX PA3BUTHUS

[TK-5 CIOCOOHOCTH OLIEHUTH MEePCIEKTUBBI Pa3BUTHSI SIIEPHON OTPACIIH,

HCIIOJIB30BATh €€ COBPEMCECHHBIC JOCTUKCHUA U IIEPCAOBBIC TCXHOJIOTMU B
HAay4YHO-UCCJICHOBATCIILCKUX pa60Tax

[1K-13 CIIOCOOHOCTH TOHMMATh COBpEMEHHBIE TPO(ECCHOHATIBHBIE TPOOIIEMBI,
COBPEMEHHBIE SA/IEPHBIE TEXHOJIOTUH, HAYYHO-TEXHUYECKYIO ITOJIUTUKY
SJIEPHOMN Cepbl 1eSTETbHOCTH

B pesynprare nzydeHus: AUCIUIUIMHBI CTYIEHT JTOJIKEH:
1) 3naTn:
3.1: Buabl B3aMMOACHCTBHSI HOHU3UPYIOIIUX U3JTyUYE€HUH C BEIIECTBOM,;
3.2 OCHOBHBIE TOKOBBIE U IOTOKOBBIE XaPAKTEPUCTUKHU MO HOHU3UPYIOLINX U3ITyUeHHH;
3.3: HEMOCPEICTBEHHO W KOCBEHHO HOHU3UPYOIINE H3ITydSHHS .
2) Ymern:
3




V.1: paccunThIBaTh XapaKTEPUCTUKHU OIS U3ITYUYEHHS JII000T0 BH/Ia MO 3a/laHHBIM [apamMeTpam
HMCTOYHHKA;
VY.2: npUMEeHsTh METO/Ibl MATEMaTUYECKOT0 aHaIKu3a Mpu 00paboTKe pe3yabTaTOB U3MEPEHUH;

V.3: nepecunthiBath qudHepeHIHATBLHBIC CEUCHUS B3aUMOJICHCTBUS B MHTETPAIBHBIC, a TAKKE —
MHUKPOCKOIIMYECKHE B MAKPOCKOITMYECKHUE.

3) Baajern:

B.1: HaBbIkamMu moncKa, 0OPabOTKH U YCBOEHUS HH(OPMAIIMK B UHTEPECYIONIEH 00JacTH 3HAHUS,
B.2: meTromamu pacuéra 3peKTUBHBIX CEUEHUI B3aMOACHCTBUS,
B.3: MeTogamu pacdera XapaKTepUCTUK MOJICH N3TyYCHHUS.

4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBI

4.1. CTpyKTYypa TUCHUIIHHBI
OOm1ast Tpy10eMKOCTh (00bEeM) AMCHHUIUIMHBI cocTaBisieT 3 3adetHbix exaunuibl (3ET), 108
aKaJIeMUYECKHX YacoB.

No Pa3znen yueOnoit Bunel yueOHoi nesitenbHOCTH, BKItouas | Tekymuit |Attectan| Makcu
/1 JUCITUTUTAHBI CaMOCTOSITEIILHYIO Pa0OTy CTYJICHTOB U | KOHTPOJIh U |MaJbHBI
TPYJOEMKOCTH (B yacax) ycreBaeM | pazjena | i 6an
Jlexuw | [Ipakr. | Jla6. |Bt.u.|Camoct| octu |(Henmend,| 3a
u  |pabotsl|pabotsl | B UD osrenbH| (Henens, | ¢dopma) | pasaen
ast dhopma)
pabora
3 cemecTp
1 [XapakrepucTuku 4 4 2 10 |2Y0,4A3] 53 10
MOHU3UPYIOLIUX
W3Ty4YECHUI
2 [XapakTepuCTHKHU 4 4 4 20 |6YO, 8A3| 913 10
B3aMMOJICVCTBHI
3 [[lepenoc HesapsokeHubx | 4 4 4 20 100, | 1313 20
YaCTHUIL 12A3
4 [[Mepenoc 3apsHKEHHBIX 7 7 4 20 140, | 1713 20
YaCTHIL 16A3
Bauer 19UK 40
Htoro 3a 1 cemectp: 19 19 0 14 70 100

UK — utoroselii KOHTpOIb, /I3 — noMarnnue 3amxaun, A3 — ayuTopHble 3a1aun, Y O — yCTHBIH OIpoc.

4.2. Copepxanue I CUUNIHHBI
VYaenbHbII BeC NPOBOJMMBIX B AKTUBHBIX M MHTEPAKTUBHBIX (OpMax MpOBEACHUS
ayJIMTOPHBIX 3aHATUH TO JUCIHUILTHHE cocTaBsieT 37%.

4.2.1. HaumeHoBaHMe TeM, UX COJepkKaHUE U 00BEM B yacax

Paspgen 1. XapakTepUCTUKY HOHU3UPYIONINX U3IYUCHUN

Tema 1.1. Buowl uonuzupyrowux uznyyerui (2 waca)
OCHOBHBIE TOHATUS HOHU3MPYIOIIETO H3IyYeHUs. Buapl HOHU3MPYIOIIMX W3ITyYEHUH.
Knaccudukanus HOHM3UPYIOIIMX W3Iy4eHUHA. ['pynmbel YacTULl HOHU3HMPYIOIIHUX H3JIyYEHUH.
Tspkenble 3apspKeHHbIE YacTHLBI (IPOTOHBI, ajdb(a-yacTUIbl, JEHTPOHBI, OCKOJKH JICJIEHUS).
Jlerkue 3apspKeHHbIE YacTULBI (PJIEKTPOHBI, MO3UTPOHBI). DoToHBI. HelTpanbHble YaCTHIIBI
(HEHTpPOHBI, HEUTPHUHO).




Tema 1.2. Xapakxmepucmuku nonet uOHUUPYrOWUX usrydenui (2 yaca)

Juddepenunanbaple ¥ UHTETpalIbHbIE XapaKTEPUCTUKU Toied u3nydeHuil. [loTokoBbie
XapaKTEPUCTUKU TOJICH n3NTydeHU. TOKOBbIE XapaKTEPUCTUKH TOJIEH U3ITyUYEHUM.

Pasznen 2. XapakTepucTUKU B3aUMOAEHCTBUM

Tema 2.1. OcnosHule ceoticmea uoHUUPYrOWUX usiydenuil (2 yaca)

[Ipober u ceuenne B3aumojeicTBus yacTuil. CpeaHU HOHU3AMOHHBIN MOTEHIHAN. 3apsiT
1 Macca yactuil. M3mydenne manoi npoHukaromei crmocoonoctu. [Ipumepsl. M3nydenne 60mbIm0i
MPOHUKAOIIEH CIOCOOHOCTH (HEHTpambHbIe YacTHIlbl). [Iprumepsl.

Tema 2.2. Bzaumooeticmeus uznyuenutl ¢ sewjecmeom (2 uaca)

Tunel B3auMOAECUCTBHI u3JIydyeHHd C BemecrBoMm. [lornomenue. HWonuzauus wu
Bo30ykaeHue. Paccesnue. Snepuble  peakuuu. OQQEKTUBHBIE  IONEPEYHbIE  CEYCHUS
B3aMMOJICHCTBYSI. MHUKPOCKOTIMYECKHE U MaKpOCKomuueckrue 3((EeKTUBHBIC TOMEPEUHBbIC CEUCHHS
B3aumozeiicteus. Juddepennmanbupie U1 UHTErpajibHble 3()QEKTUBHBIE IMONEPEYHbIE CEYCHUS
B3aUMO/JICUCTBUA.

Paszpnen 3. [lepeHOC HE3apsAKEHHBIX YaCTHUIL

Tema 3.1. Bzaumooeticmsusi pomonog ¢ sewgecmsom (2 uaca)

doroanextpuueckoe mnornomenue. KomnroHnoBckoe paccesnue. Ilporecc obpazoBanus
AJIEKTPOH-TIO3UTPOHHBIX Map. XapakTepucTuueckoe wu3inydeHue. KorepeHTHoe paccesHue.
AHHUTHIIALIMOHHOE — u3ny4yeHue. Topmo3Hoe wu3myueHue. OOpa3oBaHue (HOTOHEHTPOHOB.
Makpockonudeckre 3 eKTUBHBIC MONIEPEYHBIC CEUCHUS B3aUMOJICHCTBUS (POTOHOB C BEIICCTBOM.

Tema 3.2. Bzaumooeiicmeue Helimponos ¢ eeuyecmeom (2 waca)

KauecTBeHHas kapThHa B3aMMOJECHCTBHsS HEUTPOHOB c sapom. @opmyna bpeita-Burnepa.
Pannanuonnsiii 3axBar. Ympyroe paccesHue. Heympyroe paccesnue. Kunemaruka paccesHHS
HEUTPOHOB. Crneuuduka  paccesHus TETJIOBBIX HEHUTPOHOB. JuddepeHnnansHbe
MUKPOCKOIIUYECKUE TIOTEepPEUHble ceueHus: paccesuus. Snepusie peakuuu. [lomusie r3ddexTrBHBIC
MHUKPOCKOITUYECKHE MONEPEYHBIC CEUCHUS B3aUMOICUCTBUSI HEUTPOHOB C BEIIECTBOM.

Paznen 4. IlepeHoc 3apsyKEHHBIX YaCTHIL

Tema 4.1. Bzaumooeticmeust 3apsiicennvlx wacmuy ¢ seujecmeom (3 uaca)

B3auMonecTBUs TSXKEIBIX 3apsDKEHHBIX YAacTUIl C BELIECTBOM. 3apsiKEHHBIE YACTHUIIBI —
MOHM3UPYIOLIEE U3JIyYeHUE MaJlON MPOHUKAIOMIEH ClIOCOOHOCTH. TsKenble 3apsyKeHHbIE YaCTUIIBI.
[ToTepu sHepruu B BemlecTBe. Paguanuonueie notepu. @opmyna bopa. Pacuersl pagmannoHHbBIX
HOTEPb.

Tema 4.2. Bzaumooeiicmeust snekmponos ¢ seupecmsom (4 uaca)

OCHOBHBIE BHJIBI SHEPTETHUECKUX MOTEPh 3apsHKEHHBIX YaCTHUIl B BelecTBe. MoHM3aImoHHOe
TOpMOKE€HUE. PaauainimoHHoe TOpMoOXXeHHE. BTOpuYHbIE SJIEKTPOHBI — JAENbTAa-3JEKTPOHBI.
Kynonosckoe Topmokenue. Dddext Bapmnosa-Uepenkona.

4.2.2 Tembl MpaKTUYECKHUX 3aHATUHN, UX COJIEp)KaHUE U 00BbEM B Hacax

Ho TpynoeMKocTh, 4acoB
Ne Mep B TOM YHCJIE C
3aH pa3 HaumeHoBaHMe NIPaKTUYECKOTO 3aHATUS U IEPEUCHb HCIIONB30BAHUEM
AT e AUTAKTAYCCKUX CHUHHAILL BCETO | MHTEPAKTUBHBIX
11, 00pa3oBaTeIbHBI
X TEXHOJIOTUH
1 | 1 |Bugsl noHusupyronmx usnyyeHuil. Pemenue 3amay. 2 1
2 | 1 [XapakTepUCTUKU MOJIEH HMOHM3MPYIOUMX H3iIyueHHi. Pemenue| 2 1
3amad.
3 | 2 |[OcHOBHBIE CBOMCTBa HMOHU3UPYIOIIUX U3TyueHui. Pemenue| 2 1
3amad.
4 | 2 |B3aumoJeHCTBHUS U3TYUCHHH ¢ BENeCTBOM. Penienne 3aad. 2 1




5 | 3 |BzammogpeiicTBrsi YOTOHOB C BemecTBOM. Pemenue 3aqay. 2 1

6 | 3 |BzammonelicTBHEe HEMTPOHOB C BEMIECTBOM. Penenue 3anad. 2 1

7 | 4 [B3aumoneiicTBUsl 3apsHKCHHBIX YacTHUI] C BemlecTBOM. Pemenue| 3 2
3aau.

8 | 4 |B3amMopeicTBHsI SIEKTPOHOB C BeleCcTBOM. Penenue 3aay. 4 2

Wroro: 19 10

4.2.3. Tembl 1aOOPaTOPHBIX 3aHATUH, UX COJIEpKaHHE U 00BEM B Hacax

JlaGopaTopHble padoThI HE TPEYCMOTPECHBI YYSOHBIM IJIAHOM HAITPABIICHHSI ITOITOTOBKH.
4.3 Opranu3amnusi CaMoCTOsITeJIbHOI PadoThI CTY/IEeHTOB

VY4eOHbBIM IJIaHOM JTUCLMITIMHBI HA CAMOCTOSITENIbHYIO PabOTy CTYI€HTOB 0TBOIUTCS 70
yacoB B | cemectpe.

B kauectBe caMocTOsTENbHOW paOOThl CTYAEHT BBINOJNHAET 3aJaHUsA, YyKa3aHHbIE B
yueOHMKax, COOpPHUKAX 3aJ]a4 U METOIMYECKUX MaTepraiax. B kauecTBe caMoCTOATENbHOM pabOThI
CTYZEHT MOKET: a) MpopaboTaTh KOHCIEKT JICKIUi, BEIBECTU pacyeTHble popMyibl; 6) BrimomHuTs
JIOMAIIHIOI padoTy MO TeMe MPaKTUYECKOro 3aHATHS; B) MPOpabOTKa pa3/iesioB, BBIHECEHHBIX Ha
CaMOCTOSITENIbHOE U3yUYCHHE.

Taxke TpPexyCMOTPEHO BpEMs CaMOCTOSTEIBHONW pabOThl IJsl MOATOTOBKH K HTOTOBBIM
KOHTPOJIbHBIM I10 pa3JieiaM.

Bun camocrositenbHOM paboThI CamocrosTenbHas
pabota cryaenta (CPC)
2 ceMecTp
N3yuenune TeopeTnuyeckoro Marepuaia (3a1aHus JEKTopa) 10
[ToaroroBka K yCTHBIM ONPOCaM IO MaTepHaiaM JEeKIIHi 10
[TonroToBKa OTUETOB O pelIaeMbIX 33/1a4aX U 3alUTa JOMAIIHUX padoT 40
3auer 10
Hroro no yuedbHomy miany 3a 2 cemecTp 70

OT4eTHOCTD 10 CAaMOCTOSITENILHOM paboTe — ONMPOC CTY/IEHTAa Ha JIEKIMOHHBIX 3aHATHIX,
3ayeTe, 3alllUTa JOMAIIHUX paboT U pelIeHne KOHTPOJIbHBIX 3a/1aHuil.

5. OBPA3OBATEJIBHBIE U UTH®OPMAIINOHHBIE TEXHOJIOI'UU,
HNCITOJB3YEMBIE IIPU OCYIHECTBJIEHUHU OBPA30OBATEJIBHOI'O
HNPOLHECCA IO JMCHUIIJIMHE

5.1. Oopa3oBaTe/ibHbIE TEXHOJIOTHUH
[Tpu peanuzanuu nmporpaMMel Kypca « Teopust mepeHoca HOHU3UPYIOIINX U3TyIeHUH»

HCIIOJIB3YIOTCA Pa3JIMYHBIC O6pa3OBaTCJ'II)HI)Ie TEXHOJIOTHUH. Ay,lII/ITOpHI)Ie 3aHATUSA IPOBOJAATCA B
dopme neknuii. [IpakTudeckue 3aHATHS MPOBOATCS B (OpME CEMHHAPOB MO KOJIIEKTUBHOMY
OTBICKAaHUIO PCHICHUA 3a1a4.

Hcnonb3yroTes Cielyronye TUTBI TPOBEISHUS JIGKIIMOHHBIX 3aHSATHI:

- KOHTEKCTHOE O0yUCHHE;

- MeXAUCIUILTUHAPHOE O0YUYCHHE.

- UH(OpMaLIMOHHAs JIEKIIUS,

- IEKIUS-BU3YyaTH3aIlus;




- JeKIUs ¢ pa300pOM KOHKPETHOM 3a7auH.

Hcnons3yroTes clieyronue TUIIbI IPOBEACHUS IIPAKTUYECKUX 3aHATHM:

- Mo3roBoil mrypMm. Haubonee cBoGomHas ¢opma auckyccuu, MO3BOJIAIOLIEH ObICTpPO
BKJIIOYHMTH B pabOTy BcexX WICHOB yueOHOU rpynmsl. Mcnonb3yercst Tam, Tae TpeOyeTcst reHepanus
pa3sHOOOpa3HbIX HAEH, UX OTOOp M KpUTHYECKass OLEHKAa. JTambl NPOAYLUPOBaHMUS HAEH U MX
aHaJIM3a HAMEPEHHO pa3/ielICHbl: BO BPEMsI BBIIBW)KCHMS MJICH 3alpellaeTcs uxX Kputuka. Baemne
0J100PSIIOTCA M IPUHUMAIOTCS BCE BbICKAa3aHHbIE Mieu. boiible EHNTCS KOIMYECTBO BbIIBUHYTHIX
UJIeH, YeM UX KauecTBO. M1en MOTyT BbICKa3bIBaThCs 0€3 000CHOBaHMS;

- paoTa B rpyImme: CoBMecTHas paboTa CTYJJCHTOB IPU ayAUTOPHOM PELICHUH 3a/1a4;

- 3aHATHS C IPUMEHEHUEM 3aTPYAHSIOUIMX YCIOBUIl (BpEMEHHBIC OTPAaHUYCHHS).

5.2. Au¢popManiuOHHBbIE TEXHOJIOTHH
JI1s TIeKUMOHHBIX IEMOHCTPALIMM UCIIONIb3YETCS ClIeqyIolllee IporpaMMHOe 0OecrieueHue:
- CPEICTBO MOATOTOBKHU Tpe3enTarmii Microsoft PowerPoint;
- mpourpsiBatens Windows Media Player.

6. OHEHOYHBIE CPEJCTBA UISI TEKYIIEI'O KOHTPOJIAL,
INPOMEXYTOYHOU U UTOI'OBOU ATTECTAIIUU (AHHOTAILIUA)

6.1. IlepeuyeHb KOMIeTEHINI ¢ YKa3aHUEM 3TANOB UX (GopMHPOBAHHUS B MPoOIecce OCBOEHHS
o0pa3oBaTe/IbHOI NPOrpaMMbl

Texkymmii KOHTPOJb CTYJICHTOB INPOM3BOJHUTCS B JUCKPETHBIE BPEMEHHBIC WHTEPBAJIbI

JIEKTOPOM U TIpEeroiaBaTesieM, BEAYIIUMH MPAKTUYECKUE 3aHATUS M0 AUCIUIUIMHE B CIETYIOIINX
dbopmax:

e pElICHHUE 33/1a4 Ha PAKTUYECKUX 3aHATHUSX;

e IHCHMEHHBIC JOMAIITHKE 33/1aHHS;

e OTJENBHO OIIEHUBAIOTCS JHYHOCTHBIC KQUeCTBA CTYICHTAa (aKKypaTHOCTb,
UCIOJHUTEIBHOCTh, HHUIIUATUBHOCTD) — paboTa y I0CKH, CBOEBPEMEHHas cllauya
MTUCHMEHHBIX IOMAITHHUX 3a/IaHUH.

IIpoMeskyTOUHBIH KOHTPOJIb CTYZCHTOB IIPOU3BOANUTCS B CIEIyIOMUX (hopMmax:

e YCTHBIE OIPOCHI.

HToroBplii KOHTPOJIL 1O pE3ylbTaTaM CEMECTPOB M0 AUCHUIUIMHE MPOXOIUT B (opme

NMUCHMEHHOTO dK3aMeHa (BKIIIOYAET B ce0sl OTBET HAa TEOPETHUECKUE BOIPOCH! M PEIICHHS 3a/1a4).

@DOH/IBI OIIEHOYHBIX CPE/ICTB, BKIIFOUYAIOIINE TUIIOBHIE 33aJaHusl, KOHTPOJIbHBIE pabOThI, TECTHI U
METO/Il KOHTPOJIS, TIO3BOJISIONIME OIICHWUTh PEe3yJbTaThl OOyYEHHUs MO JAHHOW JUCUMIUIMHE,
nepeuunciensl B [Ipunoxenun.

6.1.1. Moenu KOHTPOJIUPYEMBIX KOMIIETEHIIH

O1ieHOYHBIE CPENCTBA ISl KOHTPOJS MO AWCIMIIMHE HAIMpPaBJICHbI HAa TPOBEPKY 3HAHUU U
YMEHHH CTYJICHTOB, SIBJISIFOIIIUXCS OCHOBOM (DOPMHPOBAHUS Y 00yYAIOITUXCS KOMITCTECHITHH:
OK-1: ctocoOHOCTH K aOCTPaKTHOMY MBIIIIEHUIO, 00OOIICHHUIO, aHATTU3Y, CUCTEMATH3AIUU 1
MIPOTHO3HPOBAHUIO
OK-3: crmocoOHOCTh K CaMOPa3BUTHIO, CAMOPEATU3allii, UCTIOJIh30BAHUIO TBOPUYECKOTO
MOTEHIHAA
OCK-1: umeTh mpecTaBIeHNEe O COBPEMEHHOM COCTOSIHUU U TpobiieMax siaepHON GU3NKH U
SIICPHBIX TEXHOJIOTHH, ICTOPUU MX PA3BUTHUS
[TK-5: cmtocoOHOCTH OIIEHUTH MEPCIIEKTUBBI PA3BUTHS SIEPHOM OTPACIH, UCIIOJIb30BATh €€
COBPEMEHHBIC JJOCTHKCHUS ¥ ITePEIOBhIC TEXHOJIOTHH B HAYYHO-UCCIIC0OBATEIBLCKUX paboTax
[TK-13: cnocoOHOCTH TOHUMAThH COBpEMEHHBIE TPO(EeCCHOHATBLHBIE TPOOJIEMBI, COBPEMEHHBIE
SICPHBIC TEXHOJIOTUHN, HAYYHO-TEXHUYICCKYIO TIOJMTHKY SIEPHOMN Cephl IeATeTbHOCTH



B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI ISl YOPMUPOBAHMSI JAHHBIX KOMIIETCHIIUN CTYAEHTBI
JIOJKHBL:

3HaTh:
3.1: BU/IBI B3aUMOJICHCTBHS MOHNU3UPYIOUINX H3IIyUYEHHUH C BEIIECTBOM,
3.2 OCHOBHBIE TOKOBBIE Y IOTOKOBBIE XaPAKTEPUCTUKHU T10JIEH HOHUZUPYIOLINX U3ITy4eHHH;
3.3: HEMOCPEICTBEHHO U KOCBEHHO HOHU3UPYIOIIUE U3ITyUCHHS.

Ymern:
V.1: paccunThIBaTh XapaKTEPUCTUKHU OIS U3ITyUSHHS JF000TO BU/A 110 33laHHBIM ITapaMeTpam
UCTOYHHUKA;
V.2: npuMeHSTh METOABI MATEMAaTUYECKOT0 aHaJIi3a MPH 00paboTKe pe3yaIbTaTOB U3MEPEHHIA;
V.3: nepecunTbiBaTh JU(PHEepeHINATbHbIE CEYEHUS B3aUMO/ICICTBHS B UHTErpPAJIbHBIE, a TAKXKE —
MHUKPOCKOTIMYECKHE B MAKPOCKOIIMYECKHE.

Baanern:
B.1: HaBbIKamMu 1TOMCKa, 00paObOTKU U yCBOSHHS HH(OPMAIIMK B MHTEPECYIOIIEH 00JIacTH 3HAHUS,
B.2: MmeTogamu pacuéra 3ppeKTUBHBIX CEUECHHUH B3aUMOICHCTBUS;
B.3: MmeTomamu pacyera XapakTepUCTHK ITOJICH H3ITyUeHHS.

6.1.2. [Iporpamma orieHUBaHUSI KOHTPOJIUPYEMOIN KOMIIETEHIIUU:

Kox konrponupyemoit |HanmeHnoBaHue OLleHOYHOTO
No Kontponupyemsie pazaensl
KOMIIETEHIINH (WM ee cpeacTa
/1 JACTTUTLIAHBI = ”
JacTH) TEKYIIHIA pyOeKHBIN
1 [XapakTepuCTUKN HOHU3UPYIOIINX OK-1, OK-3 YO-1, A3-1 3-1
M3Ty4YECHUI
2  [XapaKTepHCTUKH B3aUMOCHCTBHI OCK-1, TIK-5, TIK-13 YO-2, A3-2 J13-2
3 [[lepeHOC HE3aPSHKEHHBIX YACTHIL OCK-1, IIK-5, IIK-13 | YO-3, A3-3 J13-3
4 [[lepeHOC 3apsHKCHHBIX YaCTHI OCK-1, IIK-5, TIK-13 YO-4, A3-4 13-4

CDOpMaMI/I arreéCTaly 110 JUCHUINIMHC ABJIAIOTCA JOMAIIHHUEC U ayJUTOPHBIC 3aJa4M, YCTHBIC

OIIPOCHI U 3a4€T B 1-m CCMECTPC.

6.2. OueHo4YHbIe CPeACTBA A/ BXOAHOM, TEKYIIeld U MPOMeKYTOUYHOH aTTecTAlluH

(aHHOTALUA)
HanmeHnoBanue [IpencraBnenue
Ne|  o11eHOYHOTO KpaTkas xapakrepucTuka OIeHOYHOTO CPE/ICTBA OLIEHOYHOT'O Cpe/ICTBa
cpencTsa’ B (oHze
1 [Verasrit onpoc |[CpencTBo, MO3BOJSIIONIEE OLIEHUTh TEOPETHUECKYIO [TpoGieMHbIe
MOATOTOBJICHHOCTh U KPYTro30p CTY/IEHTa, yMEHUE BOITPOCHI

VIOTUYCCKH TTOCTPOUTL OTBECT, BIIAACHHUC
MOHOJIOTHYCCKOM PEYBI0O U MHBIC KOMMYHUKATUBHBIC

[HABBIK
2 I[OM&I.HHCC CpCIlCTBO, MO3BOJIAIOIICC OLCHUTL TCOPECTHICCKYHO BaHaHI/ISI JJI
3aJaHNC MOATOTOBJICHHOCTD U KPYT'O30p CTYACHTA. ITo3BomsieT CaAMOCTOATCIIBHOI'O
OLICHUTL YMCHUA o6yqaloumxc;1 CaMOCTOATCIIBHO [PCIICHUA

KOHCTPYHUPOBATH CBOH 3HAHMS B IIPOLCCCE PCILICHUS
IMPAKTHYICCKUX 3aJa4.

3 |AynuropHbie | KOHEUHBIH MPOAYKT, TIOIyYaeMblid B pe3yIbTaTe KomrutekT 3ana4 ¢
3azadu BBITIOJTHEHUS KOMITJIEKCa Y4eOHbIX 3alaHUi B [PELICHUSMU.
COOTBETCTBUHU C 3a/IaHHBIM AJITOPUTMOM ITPOBEICHUS
pabort. [To3BossieT OLIeHUTh YMEHHS 00YYaIOIIUXCS
CaMOCTOSITEJIBHO KOHCTPYHPOBAaTh CBOY 3HAHUS B
Ipoliecce pelIeHus MPaKTHUECKHX 3a1au U mpoliiem,




rpynmnoi ooyyJaromumxcs.

OPHEHTHPOBATHCS B UH(OPMALTMOHHOM IIPOCTPAHCTBE U
ypOBeHb C()OPMUPOBAHHOCTH AHATUTUYECKHUX,
HCCIIEIOBATEIIbCKUX HABBIKOB, HABBIKOB IIPAKTHYECKOTO
Y TBOPYECKOIO MBIILUIEHUS. MOXKET BBINOIHATHCS

7. YHEBHO-METOANYECKOE U THO®OPMAILIMOHHOE
OBECIIEYEHME JUCIIUITJINHBI

7.1. IlepeyeHb OCHOBHOI M /IONIOJTHUTEJIbHOM y4eOHOM JIUTEPaTypPhI

B mnepeueHb OCHOBHOM JMTEpPATypHI

BKJIFOUCHBI

W3JaHUS,

uMmeronecss B QoHgax
ouommorexku AT HUAY MUDU (B 31eKTpOHHO-OMOIMOTEYHOM cUCTEME U (UTK) OMOIMOTEKE
JUTU HUAY MUDN).

Tabnuma 7.1 — Obecneyenne TMCHUIITIMHBI OCHOBHOM U /I0NIOJHUTEJIBbHOH JTUTEPaTyPOH 110

Komnmakos, A.

B. XaakeBuu

http://www.lib.tpu.ru/fulltext2/m/2012/m14

6.pdf

AUCHMILIHHE
Ne|  ABrop Ha3Banue Mecro [HammenoB| I'on |Koa-Bo
/11 U3JJaHUs | aHWe  |M3/aH PK3eMILI
W3IATEeNbCT| WS | SIPOB
Ba
OcHoOBHas1 JINTepaTypa
1 [bapannux  Jlexuuu no xkypey «Teopust mepeHoca Mocka MUOU 2012 (1
ALA. HEHTPOHOBY: yueOHOe mocodue.
http://kuperbook.biblioclub.ru/index.php?pal
0e=book&id=231588&sr=1
2 |CaxapoB Benenne B Teoputo nepeHoca u puzuky  [Mocksa MHUOU 2013 (1
B.K. BalUTHl OT HOHU3UPYIOLINX U3ITy4YEeHUI:
http://libcatalog.mephi.ru/cqi/irbis64r/cgiirb
is_64.exe?C21COM=F&I121DBN=cover_b
00k&Z21MFEN=82553&P21DBN=BOOK
&Z211D=
3 noxa pen. |(COOpHUK 3a/1a4 1O TEOPUU NIEPEHOCA, Mocka MHUOU 2011 (1
B.A. TO3MMETPUU U 3aLUTE OT HOHU3ZUPYIOIINX
KnumanoBa m3myuenuit: Yue6Hoe ocooue.
http://www.studfiles.ru/preview/413241/
JlonoJiHuTeIbHAS JIUTEPATypa
1 [lemenTteeB |PacnipeneneHue TydyncTol SHEPTUU MockBa [@usmarau 2005 |1
[O.A. TouedyHoro uctoynuka. Hosas ¢popma T
MHTETPAIHHOTO YPaBHEHUS ITEpeHOCa
M3TydeHUs
http://e.lanbook.com/books/element.php?pl
1 _id=59402
2 [FO.B. Teopus mepeHoca u 3anuTa oT Tomck  [M3m-BO 2009 |1
JlaHelKknH, [MOHU3UPYIOIIETO U3Ty4YeHus: yueOHoe TITY
[".H. nocobue



http://kuperbook.biblioclub.ru/index.php?page=book&id=231588&sr=1
http://kuperbook.biblioclub.ru/index.php?page=book&id=231588&sr=1
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=82553&P21DBN=BOOK&Z21ID
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=82553&P21DBN=BOOK&Z21ID
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=82553&P21DBN=BOOK&Z21ID
http://libcatalog.mephi.ru/cgi/irbis64r/cgiirbis_64.exe?C21COM=F&I21DBN=cover_book&Z21MFN=82553&P21DBN=BOOK&Z21ID
http://www.studfiles.ru/preview/413241/
http://e.lanbook.com/books/element.php?pl1_id=59402
http://e.lanbook.com/books/element.php?pl1_id=59402
http://www.lib.tpu.ru/fulltext2/m/2012/m146.pdf
http://www.lib.tpu.ru/fulltext2/m/2012/m146.pdf

3 |KproukoB  [Teopus mepeHoca HeWTpoHOB. YuebHoe  [Mocka MHWOU  [1988 |1
D.D., FOpoa [mocobue 11t By30B
UL H.

7.2. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOH ceTn «AHTEepHET»

1. Hayunas snextponHas 6ubnmorexa elibrary.ru, http://elibrary.ru/

2. DnekTpoHHas OMOIMOTEYHas cucTeMan3aaTebersa Jlans, www.e.lanbook.com.

3. DuextpoHHoe nepuoanyeckoe u3naanue «KnigaFund.Ruy, http://www.knigafund.ru/
4. Caiit «B momoIp CTyJaeHTaM, u3yJaromum Gpusuky», http://www.iatehysics.narod.ru
5. ObC HUAY MUOU, http://library.mephi.ru

6. OBC «Ilomurrexpecype» («KoHcynpTaHT cTyAeHTa»), http://www.studmedlib.ru/

7. OBC «Aibykey, http://ibooks.ru/

8. DBC «Kymnep byk», http://kuperbook.biblioclub.ru/

9. BBC «Jlaney», http://e.lanbook.com/

7.3. Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHii, HCI0JIb3YeMbIX PH OCYIIECTBJIEHUH
00pa30BaTeILHOIO MpoIecca Mo THCIAIIHHE

DOnekTpoHHas 00pabOTKa MaHHBIX NpPU PEIICHUU 3a/lad, BO3MOXKHOCTH UTEHUS JIEKIUH C
HCIIOJIb30BAHUEM JJIEKTPOHHOI'O Kypca JIEKLUH, HCIOJb30BaHUE CIIPABOYHBIX PECYPCOB CETH
HNuTepHer.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

VYyeOHass  gucuumimHa  oOecnedyeHa  y4eOHO-METOAMYECKOM — JOKyMeHTauued u
Marepuasiamu. Ee conep:kaHue INpENCTaBIEHO B JIOKAIBHOW CETH MHCTUTYTa UM HAXOAUTCSA B
pexxruMe CBOOOAHOrO JAOCTyNa A CTyJAeHTOB. /[ mpenonaBaHus AUCHMILIMHBI BO3MOYXKHO
HCIIOJIb30BaHNE MYJBTUMEAUNHBIX IIPE3CHTALU.

JlexuroHHBIE 3aHATHS:

— KOMIUJIEKT 3JIEKTPOHHBIX YU€OHUKOB,

— ayJIuTOpHsl KOpI.3; OCHAIlleHHas TMpPEe3eHTALMOHHOW TEXHUKOH (IIPOeKTOp, 3KpaH,
KOMIIBIOTED),

— pabouee MeCTO MpenoaBaTessi, OCHAIIEHHOE KOMIIBIOTEPOM C JI0CTyNoM B MHTepHeT,

— paboyne MecTa CTYJIEHTOB, OCHAIEHHbIE KOMIIbIOTEpaMH ¢ JoctynoM B WHTepHer,
npeHa3HauYeHHbIE Ul pabOoThl B 3JIEKTPOHHOM 00pa3zoBaTeinbHOH cpere.

ITporpammuoe o6ecneuenne — MS Office: Exel, PowerPoint; Windows Media Player, Adobe
Reader XI.

9. METOAUYECKUE YKA3ZAHUA JJIS1 OBYYAIOLIUXCSA TO
OCBOEHMHIO IUCIUAIIJIMHBI

TpymoeMKOCTh OCBOEHHS TUCHHMIUIMHBI cocTaBisier 108 wacoB, m3 HuX 38 4YacoB ayaMTOPHBIX
3aHATui 1 70 yacoB, OTBEJCHHBIX Ha CAMOCTOSITENIbHYIO pabOTy CTY/ICHTA.

BHJT Y4€OHBIX Opranuzanus AesiTeIbHOCTH CTYJEHTA
3aHATUU
Jlexuus Hanucanne KoHCHEKTa JIEKUMWA: KpaTKO, CXEMAaTUYHO, II0CIEI0BATEIHHO

(uKCUpOBaTh OCHOBHBIE IMOJIOKEHHUSI, BHIBO/IBI, (POPMYIUPOBKH, 0000IICHMS;
[IOMEYaTh BAaXXHBIE MBICIIH, BBIACIATH KIKOYEBBIE CIIOBA, TepMUHBL. [IpoBepka
TEPMHUHOB, MOHATUNA C TOMOIIBIO SHIIUKIIONEINMA, CJIOBAPEN, CTPABOYHUKOB C
BBINHUCHIBAHUEM TOJKOBAaHUH B TeTpaab. O003HAUYUTH BONPOCHI, TEPMHUHBI,



http://elibrary.ru/
http://www.e.lanbook.com/
http://www.knigafund.ru/
http://www.iatehysics.narod.ru/
http://library.mephi.ru/
http://www.studmedlib.ru/
http://ibooks.ru/
http://kuperbook.biblioclub.ru/
http://e.lanbook.com/

Marepuai, KOTOPBIM BBI3BIBAET TPYIHOCTH, IIOMETUTh U IONBITATHCA HAUTH
OTBET B PEKOMEHIyeMol iuTeparype. Ecim camocTosiTeNsHO HE ynaercs
pa3o0parecsi B Marepuaie, HeoOXoIuMo cPOpMyIHpPOBaTh BOIPOC U 3a1aTh
HpEroiaBaTeNIl0 Ha KOHCYJBTAllMHM, HA MPAKTUYECKOM 3aHITHUH. Y ICIUTh
BHUMAHHWC BCCM IMOHATHUAM U OIIPCACIICHUIM.

[IpakTnueckue
3aHATHUS

IIpopaboTka paboueil mnporpaMmsel, yaenss ocoboe BHUMaHHME LEIsAM U
3a7la4aM CTPYKTYype M COIECPKAHMIO JUCUUIUIMHBI 3aKJII0YACTCS B PELICHUU
ayJUTOPHBIX 3a7ady B (OpME COBMECTHOIO IIOMCKAa pEUIeHUH Bcel
CTYyJICHUECKOHU rpymnnoi. Takxke uCroyIb3yeTcsl peleHne 3a/1a4 110 AJITOPUTMY .

HOMaH_IHI/Ie 3aJadu

B kagectBe yuyeOHOro mocoOusi MO CaMOCTOSITEIBHOMY PELICHHUIO
3amad pekomenayercs « COOpHUK 3a/1ad 1Mo TEOPHH MEePeHOCa, TO3UMETPUN U
3alUTe OT HOHU3UPYIOLUIUX U3IYUYEHHUiI», KOTOPHIN SBISIETCA OJHUM U3
OCHOBHBIX YYE€OHBIX MMOCOOUH /ISl M3YUYCHHS TUCUUIUTHHBI « Teopus mepenoca
MOHHU3UPYIOLIETO M3JIy4eHU». B KHUTre mpeacTaBieHbl 33Jadu 1O YeThIpEM
JUCHUIUIMHAM, Hu3y4daeMbiM cryjgeHtamu HUAY MHU®U no HanpapieHUro
noaroroBku 14.04.02 Snepuplie pu3uka u TexHojgoruu:. «Teopus mepeHoca
WOHU3HPYIOIIUX U3Ty4eHui», «YUYucCIeHHbIE METOJbl TEOpUU IMepeHoca
MOHU3UPYIOLIUX H3IYUYCHHID», «J{03UMeTpHsi HMOHU3UPYIONIMX HU3IIyYCHUN» U
«3amuTa 0T MOHU3UPYIOIIMX H3IyYeHUW». 3a/ladyu pachpeliesieHbl M0 TPpeM
rJIaBaM, KaXkJas TJlaBa pasJeiisieTcsi Ha TeMaThdyeckue pasfenbl. B Hagane
KaXXJIOTO pasjielia TaeTcsl KpaTKoe U3JIOKEHUE TEOPUH U OCHOBHBIE (DOPMYJIBI,
HeoOXOIuMBIEC ISl pelIeHUs 3aqad. B KOHIle KHUTE MPUBOAATCA OTBETHI K
3a/layaM U B TIPWIOKEHUH COJEPXKATCS JOMOTHUTEIBHBIE CIPABOYHBIC
Matepuanbl. Knura nanmcana mpenogaBarensiMu kadenpsl «PaauannonHas
¢u3mka u 6e30macHOCTh aTOMHBIX TexHooruiny HUAY MUDU, nmerommmu
0OJBIION ONBIT B TMPENOJaBaHUM JTHX UEThIpeX KypcoB, Kuura
npeAHa3HaueHa s CTYACHTOB, MperogaBaTeeii U aCUPaHTOB WHXKEHEPHO-
¢buznueckux u (PUUKO-TEXHUYECKUX BY30B, CHEHUATH3UPYIOUINXCI B
obyacTu paguanMoHHOW (U3UKH U paJUAllMOHHONW O€30MacHOCTH, a TakKkKe
JUIS CylaTened KypcoB MOBBIIICHHS KBATH(PHKAIUH.

Takke BechbMa IMOJE3HBI U OCTAIbHBIE WCTOYHUKA M3 OCHOBHOU U
JIOTIOJTHUTEIBHOM JIUTEpaTyphl AJI1 U3yUYEeHUs TUCLHMIUIUHBI, OTMEYEHBI JIHIb
MMEIOIINE HanOoJIbIlIee 3HAYUCHUE B TOHUMAHUHU TIPEIMETA.

Konnoksuym

PaGota ¢ KOHCIEKTOM JIEKIIMi, IOATOTOBKA OTBETOB K KOHTPOJIBHBIM
BOIPOCAM U JIp.

IToaroroBska k
3a4eTy

[Ipn moAroToBKe K SK3aMEHYy HEOOXOIMMO OPHUEHTHPOBATHCS HA KOHCIEKTHI
JIEKUUH, pEKOMEHAYEMYIO JIUTEPaTypy U Jp.




