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1. HEJIX U 3AJAYHU OCBOEHUS JUCHUITJIMHBI (MOAYJIsSA, IPAKTHUKHN).

B THUII MTPAKTHUKHA. CIT b 1 ®OPMA (®OPMbBD EE TPOBEJIEHNWA
Lensto auctnmmnab «Pu3nKay SBIAETCA (POPMHUPOBAHNE Y CTYACHTOB 3HAHUS M TOHIMAHHS OCHOBHBIX (PU3MIECKUX
3aKOHOB U MOHSTUH, OMHUCHIBAIOLINX OKPYKAIOMIUK MHUP, 3HAKOMCTBO C METOIaMH (PU3UYECKUX UCCIIEA0OBAHHM,
(hopMHpOBaHUE HAYIHOTO MUPOBO33PECHUS, JEMOHCTPAIHS TOH POJIH, KOTOPYIO UTpaeT (hU3MKa B COBPEMEHHOM MUPE U, B
YaCTHOCTH, B Pa3BUTHH BEUUCIATEIFHON TeXHUKH. KpoMe TOT0, MOCKOIBKY OKPYKAIOIINI MHpP OIHMCHIBACT HIMEHHO
(u3mKa, TOHUMaHUE YTOTO MHUpPA — OfHA M3 Ienel oO0ydenus. [loaTomy n3ydenne GpU3NKu CIocOOCTBYET HEOOXOIMOMY
pacIIMPEHHIO Kpyro3opa OyIyliero crenuanicta, (JOPMUPOBAHIIO TBOPYECKOTO MBIIUICHUS U OBBIIICHHUIO €T0
HHTEJUIEKTYaJIbHOTO YPOBHSI.

OCHOBHBIMH 3a/1a9aMH TUCIMIUTHHBI «DU3NKa» ABISIFOTCS: 3HAKOMCTBO CTYICHTOB C COBPEMEHHOW (hPU3NUECKOM KapTUHOH
MUpa, C OCHOBHBIMH SIBJICHUSIMH, TIOHATHSIMH, 3aKOHAMH U TECOPUSMH KIIACCHUSCKON H COBPEMEHHON (U3UKH, METOAAMHU
(hM3UIECKOTO UCCIIEIOBAHMS;, & TAKXKE MPAKTHIECKOE MPIMEHEHHE TIOTYYSHHbBIX 3HAHUN K PEIICHUI0 KOHKPETHBIX
MPUKJIAIHBIX 3a7au.

2. MECTO JUCIMIVIMHBI (MO AYJIsA, IPAKTUKH) B CTPYKTYPE OBPA30OBATE/JIBbHOU TPOI'PAMMBbI

Hukn (paznmen) OIT: | b1.0

2.1 | TpeGoBaHusl K IPpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIEIoCs:

2.1.1 | MaremaTuueckuii aHajan3

2.1.2 | JIunetinas anrebpa ¥ aHATUTHYESCKAS TEOMETPHS

2.1.3 | IuckpeTHast MaTeMaTHKa

2.1.4 | MaremaTH4yeckue OCHOBBI (POPMANIBHBIX PACCY)KICHHI U TEOPHS allTOPUTMOB

2.2 | JucuuniMHbI (MOAY/IH) U PAKTHKH, VI KOTOPBIX OCBOEHHME JAHHOM AUCUMIIJIMHBI (MOAY/Is) HE00X0AMMO KaK
npeauecTByouiee:

2.2.1 | CeTr u TeJI€KOMMYHHUKALIUU

2.2.2 | YueOHnas npakTrka: O3HaKOMUTENbHAS IPAKTHUKA

2.2.3 | YueOHnas npakTtrka: TexHomorngeckas (IpoeKTHO-TEXHOJIOTHIECKast) MPAKTHKA

2.2.4 | OCHOBBI MaTEMaTHYECKOTO MOJICITMPOBAHMS U aHAJINU3A TAHHBIX

2.2.5 | Teopus u METOIBI MPUHATHUS PEILICHUI

2.2.6 | BeimonHeHre 1 3alMTa BHITYCKHON KBaJM(UKAIIMOHHOM paboThI

2.2.7 | OCHOBBI MalIMHHOTO O0y4YeHHS

3. KOMIIETEHLIMHA OBYUYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI T CLIMTTITAHBI
(MOJIYJISI, TPAKTUKH)

OIIK-1: Cnioco6eH NpUMEHATH eCTeCTBeHHOHAYYHbIe H 00IleMHKeHepHble 3HAHHU, MeTObl MAaTEMATH4YeCKOI0 AHAIN3A U
MO/IeJIMPOBAHMS, TEOPETHYECKOI0 M IKCIIEPHMEHTAJbHOI0 HCCIeJ0BAHUSA B IPOdeCcCHOHAIBHOI JesITeIbHOCTH;

OIIK-1.1: 3nams: ocHO8bl MamemamuKu, QU3UKY, 8bIYUCTUMETLHOLU MEXHUKU U NPOSPAMMUPOSAHUS

PesynbraTe! 00y4eHus: 3HATH FPAHUIIBI IPUMEHUMOCTH PA3IUYHBIX (PH3NIECKUX IMOHATHH, 3aKOHOB U TEOPHH.

OIIK-1.2: Ymemys: pewiams cmanoapmuule npogheccuonanvbivle 3a0a4u ¢ npUMeHenuem ecnmecnmeeHHOHAYYHbIX U
00U UHIICEHEPHBIX 3HAHUTL, MEM0008 MAMEMAMUIECKO20 AHAU3A U MOOETUPOGAHUS

Pesynbratel 00y4eHus: YMETb IPOBOAKUTH SKCIICPHMEHTAIBHYIO MPOBEPKY (HaYaIbHBIC HABBIKU) PA3IUYHBIX (DU3HUCCKUX SBICHHH,
HMHTEPIPETHPOBATE U OIICHIBATH CTEIICHB JOCTOBEPHOCTH PE3YNIBTAaTOB, MOTYYCHHBIX C TOMOIIBIO SKCIIEPUMEHTAIFHBIX METOIOB
HCCIIEJIOBaHHS.

OIIK-1.3: Hmemb HABbIKU: MeOPemuyecko2o U IKCNEPUMEHMATLHO20 UCCAe008aHUsL 00bEKMO08 NPOPECCUOHATLHOU 0essMeTbHOCHU

Pesynbrate! 00yuenms: O6manaTs HABEIKAME BEIOOPa HEOOXOJUMBIX IPHOOPOB IPH NPOBEACHUH IIPOCTEHIINX SKCIIEPUMEHTOB IS
NPaBUIIBHOTO U3MEPEHUS PU3MIECKUX BEIMYMH, YTO MO3BOJIUT B JaJbHEHIIIEM IPUMEHATH (PU3HUECKHE METOIBI JUIS PEIICHNUS
NPHKIIAIHBIX 3a]a4 B IPO(EeCCHOHANBHON e TEIBHOCTH.

4. CTPYKTYPA U COAEP KAHUE JUCIUITIJINHBI MO AYJIA, IPAKTUKHN)

Kon HaumenoBaHue pa3ieioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos ®opma
3aHATUS / Kypc KOHTPOJIS
1 Paznen 1. PUSUNYECKHUE OCHOBBI MEXAHUKH
1.1 OCHOBHBIE TIOHSTUSI KWHEMATHKH /Tema/ 3 0
1.1.1 Kunemaruka marepuanbHoi Touku. Ilepemenienue, myThb, CKOPOCTb, YCKOPEHUE. 3 2 3, Ok

HopmanbeHoe 1 TaHreHnuanpHoe yckopenus. IlocTynarensHoe U BpaliaTensHoe
JBHKEHUsI TBEPAOTO Tena. CBsA3b MEXKIy TMHEHHBIMU U YTTIOBBIMH
XapaKTepUCTUKaMH JBIDKeHUS. /JIek/

1.1.2 BrimonHeH#e 1 0TYET 1a00pPaTOPHBIX PabOT COTTIACHO MHIANBUAYATEHOMY 3 4 Ko
rpaduky /J1a6/
1.1.3 Pemenne 3agau no kuaematuke /IIp/ 3 1 K

1.14 BrmonaeHne KOHTPOIBHOI paboTsl /Cp/ 3 4 K




1.2

OcHoBHBIE TOHATHA TUHAMUKHK /Tema/

1.2.1

OCHOBHBIE TTOHATUS JUHAMUKH.

JnHamuKka MaTepuaibHOM TOYKH. J[MHAMUKA CUCTEMBI YacTHUI. 3aKOHBI
HetoToHa M MX cOBpeMeHHas TpakToBka. PaboTa u MomHocTh. KuHeTnueckas
SHEPTHs U €€ CBsI3b C paboTOl BHEIIHUX U BHYTPEHHUX CHII. [loTeHInanbpHas
SHEPrus U ee CBA3b C CUIION, JeHCTBYIOIIEH HAa CUCTEMY MaTepUajbHbBIX TOUYEK.
Kunemaruka u quHaMuka TBepAoro Tena. J[nHaMuKa BpalaTeabHOro JIBHXKEHHS
TBEPAOro Tejla. Y paBHEHHE MOMEHTOB CHUJI OTHOCHTENIBHO OcH. Teopema
[Mreitnepa-Ttotirenca. OCHOBHOMW 3aKOH JMHAMUKH BPAIATEIBHOTO JBIKECHHS
TBEPAOTo Telia. 3aKOHBI COXpaHeHHs. | paBuTaIus.

/JTex/

3, Dk

1.2.2

BeInonHeHHe 1 0TYET J1ab0paTOPHBIX pabOT COrTaCHO HHANBHIYAIBHOMY
rpaduky /J1a6/

1.2.3

Pemenne 3agau no auHamuke /Ip/

1.24

Brimonnenue KOHTpoJbHOM paboTsl /Cp/

1.3

CrienianpHasi TeOpUs OTHOCHTENBHOCTH /Tema/

1.3.1

punun otHocutensHocTr [amunes. [IpeodpazoBanus Jlopenna. Marepsai.
PensTHBUCTCKUE BHIPAXKCHUS U1 UMITYJbCa U dHepruu. /JIex/

W[ W] W W

3, Ok

1.4

Mexanuka x’unkocreil u razos /Tema/

W

1.4.1

VYpasuenue bepaymnu. Cunsl BHyTpeHHero Tpenus. KoagguuneHT BI3KoCTH.
TeueHue XUAKOCTH B Kpyrioi Tpyoe. Kpurepuii momgodus. dopmyna
Croxkca. /JIex/

3, Ok

1.4.2

BrmmonaeHwe 1 0TIET 1a00pPaTOPHBIX PadOT COTIIACHO MHAWBUAYAIEHOMY
rpa¢uxy /J1ad/

Ko

Pazaen 2. MOJIEKYJIAAPHASA ®U3UKA U TEPMOJAUWHAMMKA

2.1

Monexynspnas ¢pusuka /Tema/

2.1.1

WneanbHbiii Ta3. YpaBHEHUS! COCTOSHUS UAeanbHOTo Taza. OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KHHETUYECKOM TEOPUH HJIeaIbHOTO raza. Pacnpenenenue
Makcgemna. CKOpOCTH TETIOBOTO IBUKCHUS MOJIEKYII ra3a. Pacripenenenue
Bonermana. /Jlex/

3, Dk

BeinonHeH#e # 0TYET 1a00PATOPHBIX PA0OT COrNIACHO HHIAMBUAYAIEHOMY
rpa¢uxy /J1a6/

Ko

2.13

Pemienue 3amaq no MoJekymsapHoi dusuke /TIp/

2.14

BrinonHeHre KOHTPOIBHOI padboTsl /Cp/

2.2

Tepmoaunamuka /Tema/

2.2.1

IlepBoe Hauano TepmoauHaMukH. TemnoemkocTb. Dopmyna Maiiepa.
IIpumenenue 1 Hauana TepMOAMHAMUKY K usomnpoueccaM. Llukn Kapno u ero
KIIJ. OuTponus. Bropoe Hayano TepMOAMHAMUKY, IPUMEHEHUE K
n3onpoueccam. /Jlex/

W] W W W

N O 9 —

222

BeinonHeH#e 1 0TYET Ta00paTOPHBIX pabOT COrTACHO HHANBHIYATBHOMY
rpa¢uxy /J1a6/

223

Pemrenne 3aga4 mo Tepmonuramuke /I1p/

224

BrimonHeHe KOHTPOIBHOI padboTsl /Cp/

Paznen 3. SJIEKTPUYECTBO

IMocTosiHHOE MEeKTpUYEcKoe mojie B Bakyyme /Tema/

HanpspKkeHHOCTB IIEKTPHYECKOro MO, [IprHIKI CyHeprno3HIum
AIEKTPUYECKUX TOJIeH. DeKTpudeckuil mumnois. Teopema OcTporpainckoro—
Taycca u e€ npuMeHeHHe K pacdeTy aJeKTpuueckux rnonen. [lorennuman
ANEKTPOCTATUIECKOTO NOJsl. CBSI3b MEXKAY HAPSKEHHOCTHIO U TIOTEHITUATIOM.
OKBUIOTEHIMAIBHEIC TIOBEPXHOCTH. /JIek/

3, Ok

BeinonHeH#e 1 0TYET J1ab0paTOpPHBIX pabOT COrTACHO HHANBHIYAIBHOMY
rpa¢uxy /J1a6/

3.13

Pemenne 3agad Mo HaXOXKICHUIO HANPSDKEHHOCTH M TOTeHIana mmois /I1p/

3.14

Brimonaenne KoHTpoIbHOM paboTsl /Cp/

32

DeKTprUIecKoe Moje B TUNNEKTPHUKaX U IPOBOTHHUKAX /Tema/

321

HpOBOI[HI/IKI/I W OUDJICKTPHUKH. Twmsr JAUIJICKTPUKOB. Hons{pnsaum{
JAUDJICKTPUKOB. HOJ’IS[pI/I?,OBaHHOCTI). OCHOBHbBIE YpaBHEHUSA IJICKTPOCTATUKN
JIMDIIEKTPUKOB. DIEKTPHUYECKOE CMEILeHHE. PacipeneeHne 3apsaos B
HPOBOJHUKE. DNEKTPUYECKask eMKOCTh. KoHeHCaTOpBbl. DHEprus U ITIOTHOCTh
SHEPIHH IEKTPUIECcKoro moist. /JIex/

W] W] W] W

— O N —

3, Ok




322 3axoH Ammepa. B3aumoneiicteue napamiensHsix TokoB. Cuna JlopeHia. 3 1.5 3, Ok
MarHuTHbIE MOMEHTHI aTOMOB M MOJIeKyll. HamarandenHocTs. HanpshkeHHOCTh
MarHuTHoro mois. Kiaccngukarist MarHeTHKOB. DJIEMEHTH TCOPHU
(deppomarnetmzma. /Jlex/
323 BrimonHeHue U 0TYET 1a00PATOPHBIX PAOOT COTTIACHO HHAUBUAYAIEHOMY 3 2 Ko
rpa¢uxy /J1ad/
324 Pemenne 3amau o teme: "Kongencaropsr” /TIp/ 1 K
33 TTocTostHHBIH dMeKTprudecKuii Tok /Tema/ 0
33.1 DEeKTPUUECKHUIl TOK, €ro XapaKTepUCTHKU U YCIIOBUS CYLLIECTBOBaHUS 3aKOHbI 1 3, Ok
TIOCTOSIHHOTO TOKa (3akoHbI OMma, JIxoyns-JleHna B MHTErpalbHOU
¢dopwme). /JTex/
4 Paznen 4. MATHETU3M
4.1 INocTossHHOE MarHUTHOE TIONIE B Bakyyme /Tema/ 0
4.1.1 Bexrop marautHoi nnnykuuu. 3akoH buo-Casapa-Jlannaca u ero npuMeHeHue 1.5 3, Ok
K pacdeTy MarHUTHBIX MOJIeH (IOJIe MPSIMOTO TOKa, T0JIe KPYTOBOT'O TOKA).
MaruuTHsIi oToK. Teopema Octporpaackoro-l'aycca aist MAarHUTHOTO OIS B
BakyyMme. Teopema o IUPKYIAINN BEKTOPa MArHUTHOM MHIYKIIMHU U €€
IIPUMEHEHHE [UIS pacdeTa Mot IPsAMOTo TOKa, coneHouaa. /JIex/
4.1.2 BrimonaeHue U 0TYET 1a00PATOPHBIX PAOOT COrTIACHO HHAUBUAYAIBHOMY 3 2 Ko
rpa¢uxy /J1ad/
4.1.3 Pemenue 3amau /T1p/ 1 K
4.14 BerlinonHeHne KOHTPOJIbHOM paboTsl /Cp/ 7 K
4.2 JlelicTBe MArHUTHOTO MOJISL Ha 3apsibl U TOKH. [l0CTOSIHHOE MarHUTHOE TOJIe B 0
Bemectse. /Tema/
4.2.1 BrimonHeHme 1 0TIET 1a00pPaTOPHBIX PabdOT COTTIACHO MHIANBUAYAIEHOMY 3 2 Ko
rpaduky /J1a6/
422 Pemenue 3anau /lp/ 1 K
423 Brmonnenue KoHTpobHOM paboTsl /Cp/ 7 K
5 Pazpen 5. JIEKTPOMATHETHU3M
5.1 DnexTpoMarHuTHas UHIyKus /Tema/ 0
5.1.1 Omnbitsl @apanes. 3akon Papazes 11 37IEKTPOMarHuTHON uHaykuuu. [Ipasuio 1 3, Ok
Jlenmna. /JIex/
5.1.2 Brimonnenue u oT4ET 1a00paTOPHBIX pabOT COTNACHO UHANBUAYATEHOMY 3 2 Ko
rpa¢uxy /J1ad/
5.1.3 Pemenue 3amau /Tlp/ 3 1 K
5.14 BerinonHenue KOHTPoIbHOM paboTsl /Cp/ 3 6 K
5.2 DnexkTpoMaruutHoe moiie /Tema/ 3 0
5.2.1 Tok cmemenns. CucreMa ypaBHeHH MakcBella B MHTErpalibHO# hopme. 3 1 3, Ok
OeKTpOMarHUTHBIC BOJTHEIL.
/JTex/
522 BrmonaeHue # 0TIET 1a00PATOPHBIX PAOOT COTTIACHO HHAWBUAYAIBHOMY 3 2 Ko
rpa¢uxy /J1a6/
6 Pa3znen 6. KOJIEBATEJIBHBIE U BOJTHOBBIE ITPOLIECCHI
6.1 Koneb6aremnpuble mporecch /Tema/
6.1.1 Tlapmonunueckue xonebanus. JuddepennmansHoe ypaBHeHHE KOIeOaHHM. 3, Ok
Masrtaukn. CroxkeHre OANHAKOBO HAIIPABICHHBIX KOJIeOaHHi (METO
BEKTOPHBIX AuarpaMm). CIoxeHHe ABYX B3aMHO TePIIEeHIUKYISIPHBIX
konebannii. CBOOOHbIE TApMOHUYECKUE KOIEOaHUs B JIEKTPHUECKOM
KosiebaTepHOM KoHType. nd depeHiaipHoe ypaBHCHUE ACKTPHYCCKUAX
KosreOaHmit. 3aTyxarone KoiaeOaHus. BEIHyKIeHHBIE KOTeOaHHS.
Pe3onanc. /JIex/
6.1.2 BrimonHeHue U 0TYET 1a00PATOPHBIX PAOOT COTTIACHO HHAUBUAYAIEHOMY 3 2 Ko
rpa¢uxy /J1a6/
6.1.3 Pemenue 3amau /T1p/ 3 2 K
6.1.4 BelinonHeHne KOHTPOIbHOM padoTsl /Cp/ 3 6 K
6.2 Bonnogslie nporiecchbl /Tema/ 3 0
6.2.1 Bonnuel. Ynpyrue BonHbl. YpaBHeHue BoiHbl. CTosune u Oerymie BoaHbl. /Jlex/ 3 2 3, Ok
6.2.2 Brimonnenue u oT4ET 1a00paTOPHBIX pabOT COTIACHO UHANBUAYATEHOMY 3 2 Ko
rpa¢uxy /J1ad/
6.2.3 Pemenue 3anmau /Tlp/ 3 2 K




6.2.4 BrimonHeHne KOHTPOIBbHOI paboTsl /Cp/ 3 6 K
7 Pasnen 7. Ilpome:kyrounasi arrecTauus
7.1 3auér /Tema/ 0
7.1.1 KonrakTHas padota c ITIIC /KoPa/ 0.25 3
7.1.2 IMonroroBka k 3auéry /Cp/ 0 3
8 Pazaen 8. BOJTHOBASI U KBAHTOBAS OIITUKA
8.1 BounoBast ontuka /Tema/ 4 0
8.1.1 Unrtepdepennns. Pacyer naTEpPEpeHINOHHON KaPTHHEI OT ABYX KOTEPEHTHBIX 4 4 Ok
ncrounnukoB. Audpakmus. [Tpuanun [toiirenca-@penens. 30us1 Operens.
Judpaxius OpeHens OT Kpyrjioro oTBepctus v skpana. Audpaxums
Opaynrodepa Ha menu 1 TUPpaKIMOHHOM penierke. [lomspusanus ceTa.
3akoH bprocrepa, 3axon Mantoca. B3aumoeiicTBie 31€eKTpOMarHuTHBIX BOJIH C
BerecTBoM. /JIex/
8.1.2 Brimonnenue u oT4ET 1a00paTOPHBIX pabOT COTNACHO UHANBUAYATEHOMY 4 4 Ko
rpa¢uky /J1a6/
8.1.3 Pemenue 3anmau /Tlp/ 4 4 K
8.1.4 BerInonHeHue KOHTpoIbHOM paboTsl /Cp/ 4 15 K
8.2 Kganroas ontuka /Tema/ 4 0
8.2.1 TeruioBoe n3nmydeHune. AOCOITIOTHO YEPHOE TEJO. 3aKOHBI U3ITYYCHHUS a0COTIOTHO 4 2 Ok
gyepHoro Tena. Popmyna [Inanka. ®otonsr. /JIex/
8.2.2 BrimonHenue u 0T4ET 1a00paTOPHBIX paOOT COTIIACHO UHIUBUIYaTBHOMY 4 2 Ko
rpaduky /J1a6/
8.2.3 Pemenue 3anau /lp/ 4 2 K
8.2.4 BrimonaeHne KOHTPOIBbHOI paboTsl /Cp/ 4 15 K
9 Paznen 9. ATOMHASA U AAEPHAS ®U3NKA
9.1 Boposckas teopus atoma /Tema/ 4 0
9.1.1 ocrtynarer bopa. BogopomomnogoOHbie aTOMBI, HX SHEPTETHUECKUE YPOBHHU. 4 2 Ok
CriexTpbl BOAOPOIOTION00HBIX aTOMOB. /JIek/
9.1.2 Brinonnenue u oT4€T 1a00paTOPHBIX pabOT COTNACHO UHANBUAYATBHOMY 4 2 Ko
rpa¢uky /J1a6/
9.1.3 Pemenue 3amau /Tlp/ 4 2 K
9.1.4 BrinonHeHue KOHTPOIbHOM paboTsl /Cp/ 4 15 K
9.2 OCHOBBI KBaHTOBOI MexaHUKH /Tema/ 4 0
9.2.1 T'unoresa ne bpoitns. BonHoBkie cBolicTBa Mukpovactul. [IpuHimun 4 6 DK
HEONPEIeICHHOCTH. 3alaHe COCTOSHIS MUKPOYACTHI] B KBAHTOBOH MEXaHHUKE:
BOJTHOBasI (DYHKIUS H €€ CTaTHCTHYIeCKuil cMbIc. YpasHeHue llIpenunrepa.
YacTuua B 0IHOMEPHOI NMPSIMOYToJIbHOM siMe. ['apMOHMYECKUI OCTIILIATOP.
Yactura B chepudeckr CHMMETPHIHOM TIoJie. CTaTHCTHYECKOE ONMCaHUE
KBAaHTOBOH CHCTEMBI. [IpHHITHIT HEPA3THINMOCTH TOXKIESCTBEHHBIX YaCTHIIL.
CummeTpust BOJIHOBOM (PYHKIIMK MHOTMX OJJMHAKOBBIX YacTHUL. KBaHTOBBIE ra3pl:
pacnpenenenus boze-DiHmrelina u ®epmu-/lupaka. Gusnka nazepos. Ouszuka
aToMHOTO sipa. /Jlex/
9.2.2 BrmonaeHme 1 0TIET 1a00PaTOPHBIX PadOT COTTIACHO MHAWBUAYAIEHOMY 4 6 Ko
rpaduky /J1a6/
9.2.3 Pemenue 3anau /I1p/ 4 6 K
9.24 BrimonaeHne KOHTPOIBbHOI paboTsl /Cp/ 4 15 K
10 Pazaen 10. OCHOBBI ®U3WUKHU TBEPJOT' O TEJIA
10.1 OneMeHTHI 30HHOH TeOpHH KPUCTAIIOB. Buasl moxynposoaxukos /Tema/ 4 0
10.1.1 | DnemeHTHI 30HHOM TEOPUH KPUCTAILIOB. 3all0JIHEHUE 30H: METAJIbI, 4 1 Ok
JIURJIEKTPUKH U TOTYNPOBOIHUKH. COOCTBEHHbIE U IPUMECHBIE
MOJTYIPOBOAHUKH. /JIek/
10.1.2 | BeimoaHeHUe U OTYET JIAOOPATOPHBIX pabOT COTIIACHO UHANBUAYATBHOMY 4 2 Ko
rpa¢uxy /J1ad/
10.2 TennoeMKoCTh KPUCTALIOB. DJIEKTPOIPOBOJHOCTh METAJIIIOB U 4 0
MONYNpOBOAHUKOB /Tema/
10.2.1 | Ilonstue o poHoHaX. TeMmI0eMKOCTh KPUCTAILIIOB TIPH HU3KHUX M BHICOKUX 4 1 Ok

temriepatypax. Teopus TeruroémkocTr J{edas (6e3 BBIBOA).
DIEeKTPONPOBOJIHOCTh METajLIA. DIEKTPOHHBIH DepMu-ra3 B MeTajie. Y pOBEHb
®epmu. Hocutenu Toka Kak KBa3MUaCTUIBL. DIIEKTPOIPOBOAHOCTD
TOJTYIPOBOHUKOB. /JIek/




10.2.2 | Pemenue 3anau /IIp/ 4 2 K
11 Paspen 11. IlpomexxyrouHas arrecranus
11.1 Ox3ameH /Tema/ 4 0
11.1.1 |IloxroroBka Kk 3k3aMeHy /OK3aMeH/ 4 35.65
11.1.2 | Konrakrras padora c IITIC /KoPa/ /KoPa/ 4 0.35

[Mpumevanne. ®opmer KoHTpOIIS: DK — 3k3aMeH, K- koHTponbHas paboTa, Ko- kKoHTpombHBI ompoc, C3- cemecTpoBoe 3ananue, 3-3adet, OIl-
OTYET 10 IPAKTHUKE.

5. ®OHJI OHEHOYHBIX CPEJICTB

OICHOYHBIC CpENCTBAa IUIAHHPYEMBIX pE3YyIbTaToB OOy4YeHHsS IpeAcTaBIeHBl B BHAC (OHIOB omeHOUHBIX cpenctB (DOC),
pa3pabOTaHHBIX B COOTBETCTBHH C JIOKAJIGHBIM HOPMATHBHBIM akToM YyHuBepcurera. ®OC MokeT OBITH TpENCTaBICH B

IIpunoxenun k paboueil mporpamme.

OI1eHOYHBIC CPEICTBA IUTAHUPYEMBIX PE3yJIBTaTOB O0YUYCHUs MIPEACTABIICHBI B BUE (POHIOB oleHOUHbIX cpencts (POC),
pa3pabOTaHHBIX B COOTBETCTBUU C JIOKAIBHBIM HOpMaTHBHBIM akToM yHUBepcuTeTa. @OC mpencrasieH B [IpuioxxeHnn Kk padodeit
porpaMMme.

6. YAEBHO-METO/MYECKOE 1 UH®OPMAIIMOHHOE OBECIHEYEHUE JUCIHUITIJIMHBI (MO YJIA,

MNPAKTHUKW)

6.1. Pexomenayemas iureparypa

ABTOpBI, COCTaBUTENIN 3arnaBue WsnarenscTBO, rOI. DNEeKTPOHHBIN ajpec

JI.1 |YeproB A. T, 3agaqHuK 10 QU3NKe Mocksa:
BopoOreB A. A. Oduzmaraut, 2005

JI.2 |Hukymun P. H., Ou3nuecKuil mpakTuKyM. Mexanuka: yueo. Bomnrorpaa: PIIK
TTonsxos U. B. rnmocobue "ITonuTexHuK",

2006
JI.3  |Hukynus P. H., MornekynapHas Gpru3nka 1 TepMOJHMHAMHKA: y4eO. Bomnrorpaa: PIIK
TTonsikos U. B. nocooue "TlonurexHuk",
2007
JI.4 | Muxaiinos B. K. Dur3nuecKuil MPaKTUKYM IO 3JIEKTPOMArHeTHU3MY: Bonrorpan:
y4e0. mocobne BonrI TV, 2013

JL.5 |Ipenona H. B., Ou3nueckuil MpakTuKyM. MexaHuka: yaeo. Bonrorpan:
Huxynun P. H. nocobue BonrITY, 2013

JI.6 |Hukynun P. H., Pemenue 3anau no ¢pusuke: yued. mocodue Bonrorpan:
I'peunosa H. B., BonrI'TY, 2014
Hukynuna M. I1.

JI.7  |Huxynun P. H., Jlexnun no pusnke. Konebanus 1 BOIHEL Bonrorpan:
I'peno M. B. BoanoBas 1 KBaHTOBast ONTHUKA. DJIEMEHTEI BoarI TV, 2014

(U3MKH TBEPIOTO TeNa. ATOMHAS H siiepHast
¢usmka: yaed. mocobue

JI.8 |Hukynun P. H., Jlexnmu no pusnke. Mexanuka. Tepmonuaamuka u | Bonrorpan:
I'penosa H. B. CTaTHCTHUYecKas (pu3nka. DIeKTPOMarHeTU3M: BonrI TV, 2014

yue0. mocooue

JI.9 |Ipenor M. B., XKyko | ®uzndeckuii mpakTukyM. ONITHKA, SJIEMEHThI Bonrorpan:
C.C. (hU3MKH TBEPIOTO TeNa, aTOMHAS | siJiepHast BoarI' TV, 2015

¢usmka: yaed. mocodue

JI.10 |[ITonsaxos U. B., Pemenue 3amau no ¢usnke. MonexynspHas Bounrorpan;:
Hukymun P. H., (hu3rKa U TepMOIMHAMUKA: y4eO.-MeTo. ocodue | Boarl TV, 2016
Hukynuna M. I1.

JI.11 |I'penos M. B., ODusnueckuil mpakTukyM. MexaHuka, Bousrorpan:
Huxynun P. H., TepMOAMHAMUKA, KOJIeOaHUS U BOJIHBL: yuel. BonrI TV, 2015
I'penoa H. B., XXykoB |mnocobue
C. C., Ilonsaxos U. B.

JI.12 | Huxynun P. H., Mexannka. MonexynspHast GH3HUKa 1 Bosrorpan:
I'penosa H. B. TepMOAWHAMUKA. MexaHnueckne KoneOaHus u BonrI' TV, 2017

BOJIHBL: yue0.-MeTo. Tocodue

JI.13 | Huxynun P. H., Pemenue 3anay no pumnsuke.Konebanus u Boiusl: | Bonrorpan:
Huxymaa M. I1. y4e0.-MeToJ1. TTocodne BonrI TV, 2017

JI.14 | Huxynun P. H., BonHoBast u kBaHTOBasI onTuka. OCHOBHI (PH3HKH Bonrorpan:
I'penos M. B, aTOMa M aTOMHOTO s{pa. DIEMECHTHI KBAHTOBOH BonrI' TV, 2017
I'penora H. B. ¢u3nky U GU3MKU TBEpAOro Tea: yued.-MeTo .

nocobue




ABTOpBI, COCTaBUTENN 3arnaBue M3narenscTBO, rof. DNEeKTPOHHBIN azpec
JI.15 |Huxymun P. H., OneKTpoMarHeTusM. DJIeKTPOMarHUTHBIE Bomnrorpan;:
I'peuos M. B., KosieOaHusl U BOJIHBI: y4e0.-MeTo/I. mocodue BoarI TV, 2017
I'penosa H. B.
JI.L16 |Epemun A. B., O06paboTKa FIKCTIEPUMEHTATBHBIX JaHHBIX: y49e0.- Bonrorpan:
Huxynun P. H. MeToJ. mocodue BoarI TV, 2017
JI.17 |Epemun A. B., Pemenne 3agau no ¢usuxe. Bonnosas u Bomnrorpan;:
Hukymun P. H. KBaHTOBasl ONTHKA. ATOMHAs U sAAepHas GU3NKa: BoarI TV, 2019
y4e0.- MeTo. mocobue
JI.18 | Casenbes 1. B. COOpHHK BOIIPOCOB | 33/1a4 0 00mieit prsnke M.: Actpeins, 2001
JI.19 | Cagenses 1. B. Mexanuka. MonexynsapHas ¢pu3uka: yaeo. Cankr-IlerepOypr:
rmocooue Jlann, 2008
JI.20 |CasenseB U. B. OnekTpudecTBo U MarHeTusM. Bomnsl. Ontuka: Cankr-IlerepOypr:
yue0. mocobue Jlanb, 2008
JI.21 | CasenneB U. B. KBanToBas ontuka. AtomHas ¢pusnka. dusnka Cankr-IlerepOypr:
TBeporo Tena. @u3uKa aTOMHOTO siapa U Jlanb, 2008
3IIeMEHTaPHBIX YacTHII: y4el. mocodue
6.2. Ilepeuennb pecypcoB HHGOPMANMOHHO-TETEKOMMYHUKAUUOHHOIH ceTH "MHTepHeT"
D1 | M3nmatenbcTBO «JlaHby
D2 | DnexTponHbIii poHI Poccuiickoil HAIIMOHATBHOW OHOINOTEKH
33 | WebofScience — mexxayHapomHas 6a3a JaHHBIX HAYIHOTO IIUTHPOBAHU
24 | Scopus —enuHas pedeparuBHas 6aza
35 |eLIBRARY.RU - Hayuynas anekTpoHHas OnbIHoTEKa

6.3 IlepeueHs MporpaMMHOro odecneyeHus

6.3.1.1 | OnepanonHas cucrema Windows - JISKIIMOHHEIC,IPAKTUYECKHIE 3aHATHS,CAMOCTOSATEIbHAS PaboTa 00yJaroIInXCs.

6.3.1.2 | LibreOffice, OpenOffice nnu MS Office — oducHbIi makeT - JIeKIHOHHBIE, IPAKTHUECKUE 3aHATHS,CAMOCTOSATEIbHAS
paboTa 00yJaroNIuXCsl.

6.4 Ilepeuenb HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM U 3JIeKTPOHHBIX 0MOanoTedHbIX cuctem (IBC)

6.3.2.1 | UndopmarmonHo-0n6arnoTeunslii mentp BoarI TV http://library.vstu.ru

6.3.2.2 | DnextpoHHas HHYOPMALMOHHO-00pa3oBaTeIbHas cpelia yHUBepcuTeTa, http://eos2.vstu.ru

6.3.2.3 | OBC "JIans", https://e.lanbook.com/

6.3.2.4 | ObC "Book.ru", https://www.book.ru/

6.3.2.5 | DnexkTpoHHass HHPOPMAITMOHHAS CITyK0a 110 Qu3uKe (CBOOOIHBII qocTyn ceTn IHTEpHET):
http://www2.viniti.ru/products/elektronnaya-informatsionnaya-sluzhba-po-fizike

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIA,
INPAKTHUKHW) /OBOPYIOBAHUE

7.1 | MynsruMenuitHas yaeOHas ayAUTOPHS JUTSI IIPOBEACHHS 3aHATHH JISKITMOHHOTO, TPYIIIIOBBIX W HHAWBUIYaTbHBIX
KOHCYNBTAIUH, TEKYIETO0 KOHTPOIS U IPOMEXKYTOUHOH aTTecTaluy. /Y 4ebHas JocKa, yueOHast MeOeb, HHTePAKTUBHAS
TpuOyHa, BUJIEONPOEKTOD/.

7.2 | Aynutopust A7 IPOBEACHUS MIPAKTUYECKHX 3aHATUH /Y ueOHast Mebesb, KOMIBIOTEpHAs TEXHHUKA, OCHAILICHHAs
IPOrPaMMHBIM 00ECIICUCHUEM, JOCTYIIOM B IHTEPHET M B 3JIEKTPOHHYIO HH()OPMaMOHHO-00pa30BaTEIILHYIO CPEY
YHUBEpCHTETa/

7.3 | Aymutopust ISl CaMOCTOSATEIbHOM paboThl 00yJaromuxcs./YdeOHas MeOelb, KOMITBIOTEPHAS TEXHUKA C BO3MOKHOCTBIO
OKITFoUeHMs K ceTr "MHTepHeT" 1 00ecTiedeHneM TOCTyIa B IEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaATENBHYIO CPETY
yHUBepcUTeTa/

7.4 | Aynutopust At poBeAeHUS Ta00paTOPHBIX 3aHATHH (ydeOHas MeOenb, KOMITBIOTEPHI, Ta00paTOpHOE 000PYIOBAHHE IS
MIPOBEJICHUSI yUeOHBIX (PH3HMYECKHX SKCIIEPUMEHTOB).

8. METOANYECKHUE YKA3AHUSA VIS OBYHAIOIIIUXCSA IO OCBOEHUIO U CIUIIVIMHBI (MO YJIA,
ITPAKTHUKH)

Opranmsanus 00pa3oBaTeIBFHOTO MTPOIIEcCa 0 TaHHON TUCIUILIHHE PEerIaMeHTHPYeTCsl yaeOHBIM TUIAaHOM U paciicaHHeM
y4eOnbIx 3ansaThil. [Ipu GopmupoBanny cBOECH MHINBHAYATEHOI 00pa30BaTEIBHON TPACKTOPHUH 00YJAIOIIIICS HMEET IIPaBO Ha
nepe3avyer AUCHUILIMHEI (TIepeaTTecTalliy ee YacTH), eClId OHa Obljla OCBOEHA B MPOLIecCce MPEAIIECTBYIOIETO 00yIeHNSI.
[Tepe3auér (mepeaTTecTalMy ee 4acTH) 0CBOOOXKAAET 00YJaroIerocs: 0T HEOOXOIMMOCTH MTOBTOPHOTO OCBOCHHS TUCIUILIMHBI
(TTIOJTHOCTBIO WM YaCTHUYHO).

Y4eOHBIH ponecc MpH MPENogaBaHUU Kypca OCHOBBIBAECTCS Ha UCIIOIB30BAaHNH TPAAUIIMOHHBIX, HHHOBAIIMOHHBIX H
UH(OPMALMOHHBIX 00Pa30BaTENBHBIX TEXHONOIHH. TpaAuIIMOHHBIE 00Pa30BaTENbHbIEC TEXHOIOTUY IPEICTABICHBI JEKIUAMU U
NPaKTHICCKUMH 3aHATHAMHI. VIHHOBAITMOHHBEIE 00pa30BaTeIbHEIC TEXHOJIOTHH UCIIOB3YIOTCS B BHJIE IIMPOKOTO TPUMEHEHHS
aKTUBHBIX U HHTEPAKTHBHEIX (JOPM MpOBEAEHHS 3aHATHH. H(pOpMaImoHHBIe 00pa30BaTEeIbHBIC TEXHOIOTHH PEATU3YIOTCS ITyTeM
AKTUBHU3AIMU CAMOCTOSTEIBHON PabOTHI CTYIEHTOB B DJIEKTPOHHON HH(POPMALMOHHON 00pa30BaTeIbHON cpeie.




JIeKIMOHHBIN KypC MpeArnoIaraeT CUCTEMaTH3HPOBAaHHOE H3JI0KEHHE OCHOBHBIX BOIIPOCOB yueOHoro miaHa. Ha mepBoif ek
JEKTOp MH(POPMHUPYET CTYICHTOB O PEKOMEH/LyeMOH JINTEPaType U MEKTPOHHBIX HCTOYHUKAX HH(OPMALIUH 110 AUCLIUILINHE, C
yKazaHHeM, Kakol yaeOHHK (yaeOHOe mocodne) sBiseTcss 0a30BBIM.

IIpakTHueckne 3aHATHS MPEACTABIIIOT CO00IT AeTamTN3annio JEKINOHHOTO TEOPETUIECKOr0 MaTepHaa, IPOBOAATCS B IENAX
3aKpeIUIeHHs] Kypca U OXBaThIBAIOT OCHOBHBIE pa3/ielibl AUCHUILTHHBL. OCHOBHON (OpMOI MPOBEACHUS TPAKTHUECKUX 3aHITHIH
ABJISIETCS PEIIeHHE KOHKPETHBIX 3a1a4. Kak10My NpakTH4eCKOMY 3aHATUIO MIPEIECTBYET CAMOCTOSITENbHAS TOJrOTOBKA CTYIEHTA,
BKJTFOYAFOIIAs: O3HAKOMJICHHE C COICPKAHMEM IPAKTHYECKOTO 3aHATHS 110 METOMYECKAM YKa3aHHAM; IPOPAO0TKY TEOPETHIECKOI
JacTH 10 JIEKIMOHHOMY MaTepualty U yueOHUKaM, peKOMEHIOBAaHHBIM B METOANYECKUX YKA3aHHAX.

CamocTrosiTenbHast paboTa CTYICHTOB BKIIIOYAET M3y4CHNE 3aKOHCIEKTHPOBAHHOTO HA JEKIIMOHHBIX 3aHATHAX MaTepuaa,
JIOTIOTHEHHE €T0 C YUSeTOM PEKOMEHIOBAaHHOM TI0 TAaHHOU TeMe JINTEePaTypPhl, CAMOCTOSITENIFHYIO TTOITOTOBKY K IIPAKTHIECKUM
3aHATHSAM, CAMOCTOSITETIFHOE BEINTOJHEHNE U 0(hOpMIICHNE 3aJaHUH KOHTPOIBHOHN PabOTHI, AaHATOTUYHBIX BHIIOIHCHHBIM HA
3aHATUSAX.

ITepeueHp METONUYECKUX yKA3aHUM [T OCBOSHHUS TUCLUIIMHBI IpeJCTaBlIeH B Tabmuue 6.1.3

B Teuennu cemecTpa AT CTYACHTOB IIPOBOJSTCS TPYIITOBBIC TEKYIIME KOHCYIBTAINH 0 YIeOHOH AUCIUILIHHE.

Mertoauueckrue peKOMEHAAINHU 110 00y4EHHIO JIUI C OTPAHHYCHHBIMHI BO3MOXKHOCTSIMH 370POBbS U HHBAIIUIOB
ITpodeccopcko-neqarornyecKuii cCocTaB 3HAKOMHUTCS C TICUXOJIOT0-(DH3HOIOTHYECKUMHU 0COOEHHOCTSAMH 00Y4aIOIUXCsl HHBAINIOB
U JINII C OTPAaHWICHHBIMU BO3MOXXHOCTSIMH 310poBhs (OB3), HHANBHya IbHBIMH IPOTpaMMaMHi peaOIIHTAINN HHBAHIOB (TIpH
Haimann). [Ipy Heo6X0ANMOCTH OCYIIECTBIIACTCS JOMOTHUTENBHAS TOLIEPKKA MPETIOaBaHNs THIOTOPAMH, TICHXOJIOTaMH,
COIMATIBbHBIMU paOOTHUKAMH, IPOMIEALUTMMH MOATOTOBKY ACCHCTEHTaMH.

B cOOTBETCTBHM ¢ METOUYECKUMHE peKoMeHaarusiMu Munoopraayku PO (yrB. 8 anpens 2014 r. N AK-44/058H), B Kypce
TIPEeAIoIaraeTcs NCIO0Ib30BaTh COMAIBHO-aKTHBHBIC U pe(IICKCHBHBIE METOIBI O0YUIEHUS, TEXHOJIOTHH COLMOKYIBTYPHOH
peabuIUTalUH C LIEJIBI0 OKAa3aHHsI OMOIIHU B YCTAHOBJICHUH MOTHOIIEHHBIX MEKITUIHOCTHBIX OTHOLICHUH C IPYTUMH CTyICHTaMH,
CO31aHUHU KOM(OPTHOTO NICUXOJIOTHYECKOTO KIMMaTa B cTyJeHueckol rpymme. [lonbop u pa3paboTka yueOHBIX MaTepHuaaoB
TIPOM3BOJIATCS C YIETOM IIPEIOCTaBICHNS MaTepHala B pa3IMYHbEIX (opMax: aymuaabHOH, BU3YalbHOH, C HCIONBE30BAaHHEM
CTIEIIATBHBIX TEXHUYECKUX CPEACTB U HH(POPMAIIMOHHBIX CHCTEM.

OcBoenue aucuuiuinHbl Juamu ¢ OB3 ocyliecTBiseTcs ¢ HCMOIb30BaHUEM CPEACTB 00yUeHHs OOLIETO U CIIEHaIBHOTO
Ha3Ha4YeHUs (IEPCOHAIBHOTO M KOJIEKTHBHOTO HCIIOJIb30BaHMs). MaTepHabHO-TEXHHUECKOE 00eCIIeueHUE IPEeayCMaTPHBAET
TpHUcTIocoOIIeHHe ayIuTOpril K Hykxam iuil ¢ OB3 (mpu HeoOXoauMocTn).

@Dopma MPOBEACHUS aTTECTAIMHU JUIS CTYACHTOB-UHBAIHIOB YCTAHABIUBACTCS C YIETOM HHAUBUIYAIBHBIX IICUXO(PU3NIESCKUX
ocobennocteit. s crynenros ¢ OB3 npenycmarpuBaercst JocTynHas popMa IMpeoCTaBICHUS 331aHNi OLIEHOYHBIX CPEACTB.
CryneHTaM ¢ HHBAJIHIHOCTHIO YBEJIIMUYMBACTCS BPEeMs Ha ITOJITOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI. JIJIsl TAKUX CTYJCHTOB
IpexycMaTpUBaeTCs JOCTyMHAs (popMa Ipe1oCTaBICHUS OTBETOB Ha 3aJaHUSL.

IIpu HEOOX0AUMOCTH ATt 00YUAIOIINXCSI ¢ MHBAIMIHOCTBIO MPOLIEAypa OLIEHUBAHUS PE3yIbTaTOB OOYUEHUS] MOXKET IPOBOAUTECS B
HECKOJIBKO 3TaIloB.

Pemenne 3amau no MexaHuke : MeTo[. ykazanus / cocT. H. B. I'penoa, P. H. Hukynun ; BoarI TY. — Bonrorpaz, 2014. — 16 c.

Du3NUECKU MPaKTUKYM. MexaHuka, TepMOIMHAMUKa, KoJeOaHHs U BOJIHEI : yue0. mocodue / M. B. I'penios [u np.] ; Bonr[TV. -
Bonrorpan : BonrI' TV, 2015. - 224 c.
http://library.vstu.ru/ebsvstustaticpage?command=auth&header=Location:%20http:/library.vstu.ru/ebsvstu_1/search/view2.php?
base=rd%26name=®mnuecknii%20npakrrkym.%20Mexannka,%20repMoanHaMuka, %2 0xone6anus%201%20BoaHE %
26type=pdf

I'penioB M. B. ®usnveckuii npakTukyMm. OnTHKA, 3JIEMEHTH (U3UKU TBEPIOTO Telia, aTOMHas U sJepHas (usuka : yaed. mocobue /
M. B. I'penos, C. C. XKykos ; BoarI TV. - Bonrorpaz : BoarI' TV, 2015. - 148 c.
http://library.vstu.ru/ebsvstustaticpage?command=auth&header=Location:%20http://library.vstu.ru/ebsvstu_1/search/view2.php?
base=rd%26name=®u3nueckuit%20npaxtukym.%200nTHKa, %2031eMenTs1 %200 n3nKkn%201Bepaoro%20tena,%20aromHan %
20u%20snepHan%20pu3nka%26type=pdf




