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1 BBenenue

Pa6ouas nmporpamma u (HOHA OLEHOYHBIX CPEICTB AUCUUILTUHBI «DU3HKa» COCTABICHbI B
COOTBETCTBUH C TpeOOBaHMAMHU (heAepabHOTO TOCYJApPCTBEHHOTO 00pa30BaTEeNLHOTO CTaHIap-
Ta, YTBEP)KIEHHOTO MpuKazoM MuHoOpHayku Poccuiickoit @eneparuu Ne 11 ot 10.01.2018, u
OCHOBHOI1 npodeccrnoHaIbHON 00pa30BaTEbHON MPOTrpaMMbl MOATOTOBKH «MaTemMaTuieckoe u
KOMIIBIOTEPHOE MOJICIMpPOBaHKUE» MO HampaBieHuto nmoarotoBku «01.03.04 IlpuxknanHnas mare-

MaTHKa».

[TpakTryeckast MOArOTOBKA PEaIn3yeTcs COINIaCHO MPOQECCHOHATbHBIM CTaHIaPTaM
Ipodeccuonanbuplii cranaapt 06.022 CucteMHblii aHATUTHK (3aperucTpupoBaHOB Mu-
HuctepcTBe toctunuu Poccuiickoir @denepanun 24 Hos0pst 2014 roma, peructpandoHHBIA N

34882)

O6o0mennast Tpynoasi pynkuusa: C. KonnenryaiapHoe, GyHKIIMOHATBLHOE U JIOTHYECKOE
MPOSKTUPOBAHKUE CUCTEM CPEIHETO U KPYITHOTO MaciiTada U CI0KHOCTH.

3agaun  OUCIH-
[UIAHEL

Osnagenue GpyHIaMEeHTaIbHBIMU OHATHSMHU, 3aKOHAMU M TEOPUSIMH  KJlac-
CHUYECKOW U COBPEMEHHON (U3UKH, a TAK)KE METOAAMHU (PU3UIECKOTO UCCIIe-
JIOBaHUSI.

OgnazeHne nMpueMaMy ¥ METOJIaMH PEIICHHsI KOHKPETHBIX 3a/1a4 U3 pa3-
JUYHBIX 00J1acTel (PU3UKH.

O3HakoMIICHHE C COBPEMEHHON HAYYHOM anmaparypoii, GopMupoBaHue
HaBBIKOB IIPOBEIEHUS (PU3HMUECKOr0 HIKCIIEPUMEHTA, YMEHHUE BBIJICIUTh KOH-
KpeTHOe (pu3mueckoe cofepkanne B MPUKIAIHBIX 3a7adax Oyayliei crenu-
AJIbHOCTH.

OcHoBHBIE  pa3-
neasl  /  TEMBI
IUACIATIINHEL

Pa3nes 1 ®dusuyeckue ocHOBbI MeXaHUKHU: KiHeMaTuka nocrynareabHo-
IO ¥ BpALATEJILHOTO JABWKEHUS, J[MHaMuKa [TOCTyNaTeIbHOTO U Bpalia-
TEJIBHOTO JBUKEHMSI, 3aKOHBI COXPAHEHHUSI UMITYJIbCA U dHEpPruu. MexaHu-
yeckas sHeprus. Padora, Tarorenue. D1eMeHThl TEOPUU TOJS. DIEMEHTHI
MEXaHHUKH JKUJKOCTEH, DIEMEHTHI CIeIMaIbHOM TEOPUU OTHOCUTEIBHOCTH,
1 ®usnueckre OCHOBBI MEXaHUKHU

Pa3nes 2 OcHOBBI MOJIEKYJ/ISIPHOI (PM3UKHU U TePMOAMHAMMKH: Moneky-
JSIPHO-KUHETUYECKasi TEOpUs NICAIBHOTO Ta3a. ONBITHBIE 3aKOHBI H/1€aJIb-
HbIX ra3oB YpaBHenue Knaneiipona-MenneneeBa, CTaTUCTUYECKHUE 3aKOHBI
MOJIEKYJISIpHOM (hr3uKH. SIBIeHUs epeHoca B TEPMOAMHAMUYECKUX HEpaB-
HOBECHBIX cucTeMax, [lepBoe Hadano tepMoauHaMuku. [Ipumenenne nepBo-
ro Havajia TEpMOJIMHAMUKH K H3ompoueccam, Bropoe Hadano tepmoauHa-
MUKH. DHTponus. TemnnoBslie ABUTraTeNN U XOJ0IWIbHbIE MallluHbL, Peanb-
Hble Ta3bl, KonTponbsHas padora 1 (o pazaeny 1, 2), 2 OCHOBBI MOJIEKYJISIp-
HOM (U3UKU U TEPMOIMHAMUKHU

Pa3nea 3 Duexkrpocrarnka. IIoCTOAHHBIN TOK: DJIEKTPOCTATUYECKOE T10-
JIe ¥ €r0 XapaKTepUCTUKHU B BaKyyMe U BemiecTBe. OCHOBHbBIE TEOPEMBI IS
NEKTPOCTATUYECKOTO MOJISI B BAKYyME U BEIECTBE, I [poBOIHUKY 1 AUAIIEK-
TPUKH B DJIEKTPUUECKOM I10JI€. DIEKTPOEMKOCTh IPOBOJHUKOB U KOHJIEHCA-
TOpPOB. DHEprusi U 00bEeMHas INIOTHOCTh YHEPTUH IEKTPUUECKOTO OIS,
[ToCcTOAHHBIN JIEKTPUUECKUHN TOK, €r0 XapaKTEPUCTUKHU U YCIOBUSA CyLIE-
CTBOBaHMsI. 3aKOHBI IOCTOSTHHOTO TOKa, 3 DnekTpocTtatuka. [locTosHHbII
TOK

Pa3nea 4 duekrpomMarseTusMm: MarauTHoe 10JI€ U €70 OCHOBHBIE XapakK-
tepuctuku. 3akoH buo-Casapa-Jlamnaca. JlelicTBre MarHUTHOTO TOJIS HA




TOKH U 3apsiabl, MarauTHoe nosje B BeuiecTse. [{ua-, mapa- u ¢peppomarue-
TUKH, SIBIIEHUE DIIEKTPOMAarHUTHON MHAYKIMU U caMOMHyKIMHU. [IpaBuito
Jlenua, OcHoBbI Teopuu MakcBesia, 4 DIeKTpOMarHeTu3M

Pa3nen 5 KoJsiedanusi v BosiHbI: CBOOOTHBIC HE3aTyXAIONINE U 3aTyXat0-
[1e MEXaHMYeCKHE U AJIEKTPOMAarHUTHbIE KoseOaHus, BeiHyK1eHHBIE KO-
nebanus. CrnoxxeHue Konebanuid, BoiaHbI, UX XapaKTEpUCTHKH. Y paBHEHHE
IJIOCKOM M cpeprudecKuX BOTH, DHEPTUsS MEXaHUUECKUX U 3JICKTPOMArHuT-
HbIX BOJIH, KoHTponbHas padota 2 (1o paszaenam 3, 4, 5), 5 Konebanwust u
BOJIHBI

Pa3nesa 6 Ontuka. KBanToBasi npupoaa usjydyeHus: DJIEMEHThl F€OMET-
puyeckoi onTuku, BoaHoBbIe cBOlCTBa cBeTa, TemioBoe uznyuenue. Poro-
s dext, 6 Ontuka. KBantoBas npupona u3mydeHus

Pasznes 7 JiieMeHTHl KBAHTOBOW (U3MKH ATOMOB, MOJIEKYJI M TBEPABIX
Tes: Teopus atToMa Boopoza 1o bopy, DieMeHThl KBAHTOBOI MEXAHUKU,
DneMeHThI GU3UKK TBepAoro Tena. [ToHsTHe 30HHOM TeOprr TBEPABIX Tel, 7
DneMeHTHl KBaHTOBOM (PU3MKH aTOMOB, MOJIEKYJI M TBEP/BIX T

Pa3nen 8 DiiemeHThbI GU3UKN AaTOMHOIO SIAPA M 3JIEMEHTAPHBIX YACTHIL:
DneMeHTHl GU3UKU aTOMHOTO s/Ipa, DIeMEHTapHbIe YaCTHIIbI, Kilaccuuka-
1IUs dJIEMEHTapHBIX YacThll, KonTponbHas padora 3 (o pazzaenam 6, 7, 8),
I'pynnoBas KOHCYabTALMS 715 IOATOTOBKU K 9K3aMEeHY, 8 DIeMeHThl pu3u-
KM aTOMHOTO SI7Jpa U 3JIEMEHTapHbIX YacTull, [[pomexxyTouHas arrecramus

2 IlepeyeHb IUIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS N0 AMCHHUILIHHE (MOAYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMH JO0CTHKEHUs] KOMIIeTeHIU

[Tpouecc m3ydenus quCHUILIUHBI «DHU3MKa» HaMpaBieH Ha (JOPMUPOBAHHE CIICITYIOIIHX
komreTeHuii B cootBeTcTBUM ¢ ®I'OC BO u ocHOBHOI 00pa3oBarenbHON mporpamMmoit (Tab-

muna 1):
Tabnuna 1 — KoMrneTeHIiy u MHIUKATOPBI UX JIOCTUKCHUS
Kon n HauMeHOBaHUE KOM- Nuaukatopel 1OCTHXXKEHUS [Tnanupyemsie pe3ynbTaTsl 00y-
MeTEHITNH YEeHUsI 110 TUCHUTIIHE

Ob6menpodeccnoHanbHbIe

OIIK-1

Cnocoben mnpume- | OIIK-1.1 3HaTh!
HATH 3HAHHE
TAJIBHOM

(I)YHI[aMeH— 3HaeT OCHOBHBIC €CTECTBCH- | - CI)I/ISI/I‘IGCKI/IG SABJICHHUA U OCHOB-

MaTEMaTUuKu " | HO-HAYYHBIC COCTAaBJIAIOIIME | HBIC 3aKOHBI (1)I/ISI/IKI/I, IIPpUMCHE-

C€CTCCTBCHHO-HAYYHbIX JHUC- | 3a1a4 HpO(l)eCCI/IOHaHBHOI\/’I HHUC 3aKOHOB COXPAaHCHHA B BaXK-
LOUILIAH IIPpU PCIICHUU 3aJa4 | JCATCIbHOCTU, a TAKXE Ma- HEUIIHNX IMPAKTUYCCKUX IPHIIO-

B o0Oiactu

CCTCCTBCHHBIX | TCMAaTUYCCKHUEC U (I)I/I3I/I‘leCKI/Ie KCHUAX

HayK U WHXXEHEPHOH NpakK- | TEOPEMbl, 3aKOHbI, AJITOpPUT- | - (U3NYECKUE BEIUYMHBI U (U-

THKC

MBI peLeHus 3aJay | 3MYECKUEe KOHCTAHThI, UX OIpe-
JIeJIEeHUE, CMBICN, CIIOCOOBI M
eIMHUIIBI UX U3MEPEHMUS;

- (dyHnameHranbHble  (uznye-
CKHE OIIBITHI, UX POJIb B Pa3BH-
OIIK-1.2 TUW HayKHM; - Ha3Ha4Y€HUE U
YMmeer HCIONB30BATH METO- | IPUHUMIIBI JIEUCTBUS Ba)KHEHU-
JIbl PELIeHUs 3ajady, MaTeMa- | IuX (U3NYeCKuXx MpuOOpOB.
THYECKHE, (PU3NUECKHE 33aKO- | YMeTh:

HBI JUISI PEIIeHUs 3a]a4 MpH- | - OOBSICHUTH OCHOBHBIE HAOIIIO-




KJIQJHOTO XapakTepa | JaeMble TMPUPOAHBIE U TEXHO-
TeHHbIe ABNCHUSA U 3(DEeKTh C
MO3UIUI byHIaMeHTaIbHBIX
(GU3HYECKUX  B3aUMOJCHUCTBHIA,
HCTOJIKOBBIBaTh CMBICT (pu3nYe-
CKHX BEJIMYUH W MTOHSITHIA,

- 3amnuchbiBaTh ypaBHEHUS s
¢u3nUecKUX BEIMYMH M HaXo-
JUTh €ro peuieHre U padboTaTh C
npubopaMu U 00OpYIAOBaHUEM
COBpPEMEHHON (hU3UYECKON Jia-
Ooparopum.

- MPUMEHITh OCHOBHBIE METObI
($U3MKO-MaTEeMaTHIYECKOTO  aHa-
Jau3a Ui pelIeHUsl eCTECTBEH-
OIIK-1.3 HOHAYYHBIX 3a/1a4.

Bianeer HaBbIKAMHM HCIIOJNb- | - KCIONB30BaTh METOABI (PH3u-
30BaHMsI OCHOBHBIX MaTe€Ma- | YeCKOTr0 MOJAETHPOBAHHUSA B HH-
TUYECKUX, (PU3NYECKUX 3aKO- | JKEHEPHOU MpaKTUKeE.

HOB, TEOpeM, aluropuTMoB | Biagern:

pelieHus B 3aAadax npodec- | - pa3TUYHBIMU METOIUKaMH (u-
CHOHAJIbHOU JIEATEIIbHOCTH 3MYECKUX M3MEPEHHM TIpH 00pa-
00TKE SKCIIEPUMEHTAIBHBIX JaH-
HBIX, B TOM YHCIIE€ C IPUMECHEHU-
€M KOMIIBIOTEpPHOW TEXHHUKH U
WH(POPMALIMOHHBIX TEXHOJOTHMA
IIPU PEIICHUN 33]1aY;

- HaBBIKAMHU SKCIUTyaTallUd OC-
HOBHBIX MPUOOPOB U 000OpyIO-
BaHUS COBpPEMEHHOW (Qu3nye-
CKOI1 1abopaTopuu.

3 MecTo AUCHUILINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucuummmza «Pusnka» uzydaercs Ha 1, 2 kypee, 2, 3, 4 cemectpe.

JucrunianHa BXOIUT B cocTaB Ooka 1 «JluciumnianHel (MOIYIH)» U OTHOCHUTCS K 0a30-
BOU YaCTH.

JI71st OCBOEHUST TUCIMIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHUS, HABBIKU U / WJIM OTIBIT MpPaK-
TUYECKOU AeSITeNbHOCTH, CPOPMUPOBAHHBIEC B MPOIlECCe U3YUEHUs AUCHUIUINH / MPaKTUK: «JIu-
HeliHas anrebpa U aHATUTHYECKasi TeOMeTpus», «MaTreMaTH4ecKuil aHaIu3y.

3HaHMsI, YMEHUSI U HaBBIKHU, CPOPMHUPOBAHHBIC MPU U3YUCHUU TUCHUTUIMHBI «DU3HKaY,
OyIyT BOCTpeOOBaHBI MIPU MU3YUYCHHUH MOCISAYIOMUX ATUCIHUIUIUH: «Teopus BeposiTHOCTEH U Ma-
TeMaTH4ecKasi CTaTUCTUKa», «Teopust QYHKIIMU KOMIUIEKCHOTO MEePEeMEHHOTroy, «Dunocodus,
«Inddepennuansapie ypaBHeHU», «MartemMaTrudeckas JIOTHKA U TEOPUS AITOPUTMOBY, «DyHK-
IMOHAJIBHBIN aHanu3», «Yucimennele meronbl», «bl1.0.JIB.01.01 Kmaccuueckas MexaHHKay,
«b1.0./1B.01.02  IIpukmagnas  mexanuka», «bl1.0.]1B.02.01  Ten3opHbeiii  aHAIHU3»,
«b1.0./1B.02.02 Teopus MaTpui.

Juctunnmaa «@u3nKkay Y9acTUYHO peanu3yercss B (opme MPaKTHUECKOW MOATOTOBKH.
[IpakTHueckast MOAroTOBKa OPraHU3yETCsl MyTEM BBINOJHEHUS 3a/1aHU HAa TPAKTUYECKUX 3aHS-
THSIX.
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JucuuruimHa «Pu3uKa» B paMKax BOCIUTATEIbHON pabOThI HallpaBieHa Ha (opMupoBa-
HHUE y 00YyYarolMXcsl aKTUBHOM TPaKIaHCKOHM MO3MIINY, YBaKEHHsI K IpaBaM U cB00O1aM 4eJo-
BEKd, 3HAHUA MIPABOBBIX OCHOB M 3aKOHOB, BOCIIUTAHUE YyBCTBA OTBETCTBEHHOCTH WM YMECHMS
apryMEHTHPOBATh, CAMOCTOSITEIbHO MBICIUTh, Pa3BUBAaET TBOPYECTBO, MPO(decCHOHAIbHBIC
YMEHMsI WIA TBOPYECKH PA3BUTOM JMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUH, OTBETCTBEHHOCTH
3a BBINOJIHEHUE Y4eOHO-TIPOU3BOICTBEHHBIX 3a/IlaHUH U T.1I.

4 Copepxanue JMCHUILIMHBI (MOAYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jiesaMm) ¢
YKa3aHMeM OTBEICHHOI'0 HA HMX KOJIMYeCTBA aKa/JleMHYeCKHUX YacOB M BHJIOB yued-

HOM paldoThI

4.1 Crpykrypa H coep:KaHHe JMCHUILIHHBI 1JIs1 04HO# (popMBI 00yUeHH s

OO61mmas TpyI0eMKOCTh (00beM) TUCIUIUINHBI cocTaBiseT 12 3.e., 432 akaj. vac.
Pacnipenenenue o0bemMa AUCIUIUIMHBL (MOIYJIsI) TIO BHIAM y4eOHBIX 3aHSATHUIN MPEICTaB-
neHo B Tabmure 2 u 3.

Tabnuna 2 — O0beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM yYEOHBIX 3aHSITHIMA

Bcero akapemu-
YeCcKHX 4aCoB

O0beM TUCHUTIIHHBI

O6ma;1 TPYAOCMKOCTb JUCHUIIIINHBI 432

KonrakTHas ayauTopHasi pabora o0y4arommxcs ¢ npemnojgapareJsieM (1o

. 184
BH/1aM Y4eOHBIX 3aHATHII), BCero

B ToM uncie:

3aHATHS JEKIMOHHOTO THNA (JISKIIUM W WHBbIC Y4eOHbBIC 3aHATHS, TPEIy-
CMaTPHUBAOIINE MPEUMYIICCTBCHHYIO Iepeaady yaeOHol mHbopManuu Te- 46
JIarOTHYCCKUMH PAaOOTHHKAMU )

3aHATHA CEMHUHAPCKOro TUIIa (CGMI/IHapI)I, IMPAKTUYCCKHUEC 3aHATHA, ITPAK-

138
TUKYMBI, JJaOOpaTopHble pabOThl, KOJJIOKBUYMbl M MHbIE aHAJIOTWYHbIE 3a-
HATHUS)
CamocrosiTeibHas padoTa 00y4alOIIMXCA U KOHTAKTHasi padoTa, BKIIIO-
YaIas TPYNIOBbIE KOHCYJIbTAIlMH, WHIUBUAYAIbHYIO DPaboTy oOydaro-
HIMXCS ¢ MPEnoiaBaTesiMU (B TOM YHUCII€ WHAMBUYaIbHbIE KOHCYIIbTAIUN); 213
B3aUMOJICHCTBUE B AJIEKTPOHHONW MH(POPMAIIMOHHO-00pa30BaTEIBLHON Cpelie
By3a
[Tpomexyrounass arrecrauus oOydaroumxcsa—3auér (2), Ox3ameH (4 35
ceMecTp)
Tabmuma 3 — CTpykTypa ¥ coJiep>KaHue TUCIUILTAHBI (MOTYJIs)
HaumeHnoBaHue pa3zienos, TeM U CO- Bunsl yaeOHOM paboOThI, BKIIOYAsk CAMOCTOSATENbHYIO
Jep’KaHne MaTepuana paboTy 00yJaroIIMXCsl U TPYI0EMKOCTD (B Yacax)
KonTakTHas pabora npenoaasarens c ooyya- | CPC
FOLIUMHUCS
Jlexumu Cemunapckue JlaGopaTopHsble
(mpakTHyeckue 3aHATUA
3aHATHUSA)

Pa3zgen 1 dusndecKkue 0CHOBBLI MEXAaHUKH




KunemaTuka moCcTynmaTeJIbHOr0O M
BpamaTeJbHOr0 IBMKCHUSA

I[I/lHaMI/IKa MOCTYynmaTeJIbHOI0 H
BpalaTCJIbHOT0 ABUKCHU S

3aKoHBI COXpaHEHHsI MMIYJbCa H
JHepruu. MexaHuvecKasi IHePrusi.
Paoora.

TaArorenue. JjeMeHTbl TEOPUH TOJIS.
DJIeMEHTHhI MEXaHUKH KUIKOCTEH

Pa3nes 2 OcHOBBI MOJIEKYJISIPHON (PM3MKH M TePMOANHAMHUKH

MoJiekyasipHO-KMHETHYECKAsA  Teo-
pusi uaeajJbHOro raza. OnbITHBIE 3a-
KOHBbI MI€AJIbHBIX Ia30B YpaBHEHHUE
Knaneiipona-MenpaesieeBa

2

4

2

IlepBoe Hayajl0 TePMOIUHAMHKH.
I[IpuMeHenne mepBOro Havyajaa Tep-
MOJIMHAMHUKH K H301poIeccam

Bropoe Havaio TepMOIMHAMHKH.
OuTponus. TemioBblie ABUTaTeH W
X0JI0AUJIbHBIE MAIIIHHbI

CraTucrtuyeckue 3aKOHBI MOJIEKY-
JApHOH (pu3uku. SIBJIeHNs1 mepeHoca
B TEPMOAUHAMUYECKUX HEPaABHOBeC-
HBIX CHCTEeMAaX

PeasibHble ra3noi

10

KonTposbsnas padora 1 (mo pasgeay
1,2)

20

Pasnen 3 DaexkrpocraTuka. [locTossHHBIN TOK

BJIGKTPOCTEITI/I‘IBCKOC moJie M €ro xa-
PAKTEPUCTHKU B BaKyyMe€ M BeElC-
crBe. OcHOBHBIE TEOPEMbI 1JIAA JJIEK-
TPOCTATHYECKOI'0 MMOJII B BAKYYME H
BelIECTBE

2

4

IIpoBoAHUKHM W JAHIIEKTPUKH B
JJIEKTPUYECKOM MOJIe. JJIEeKTPOoeM-
KOCTh NPOBOJAHMKOB M KOHJACHCATO-
poB. JHeprusi U O00beMHasl ILIOT-
HOCTh JHEPrHHU JICKTPUYECKOro I0-
Js

IlocTOAAHHBIN 3JIEKTPUYECKHH TOK,
€ro XapaKTepUCTHKH U YCJOBHA Cy-




mecTBOBaHNA. 3aKOHBI MOCTOSTHHOIO
TOKa

Pa3znen 4 JiekTpoMarHeTusm
MaruuTHoe moJie W ero OCHOBHbIE 2 4 2 6
XapaKTePUCTUKHU. 3axoH Buo-
Capapa-Jlansiaca. /[leiictBue Mar-
HHUTHOI'O MOJISA HA TOKHU U 3apsibl
MarnutHoe noJie B Bemecrse. Jua-, 2 4 2 6
napa- u ¢peppomMarHeTuKu
SlBieHHe 3JIEKTPOMATHWUTHOW  HH- 2 4 2 8
AYKIUH U camouHaykuuu. IIpaBuiio
Jlenna. OcHoBbI TeOpuu MakcBeJlia
Pa3nes 5 KoJsieOanusi 1 BOJTHBI
CpoOoagHble He3aTyxalolme W 3aTy- 2 4 2 12
Xapuye MeXaHHYecKHe M JJIeKTpPo-
MArHUTHBbIe KoJ1e0aHus. BoiHyXKIeH-
Hble Kose0anusa. CiioxeHue KoJieda-
HUH
JHepruss MeXaHU4eCKHX M JJIEKTPO- 2 4 2 12
MATHUTHBIX BOJIH
Koutpoasnas pa6ora 2 (mo pa3sne- 20
Jaam 3, 4, 5)
Pa3nesa 6 OnTuka. KBantoBasi npupoaa usjryuyeHust
DJIeMeHThbI FeOMeTPUYeCKOoil ONITUKHU 2 4 2 4
BosiHOBBIE CBOliCTBa cBeTa 2 4 6 4
Tenuiooe uznyuenue. ®oro3gpext 2 4 4 4
Pa3nes 7 JiieMeHTBI KBAHTOBOH (PM3NKH aTOMOB, MOJICKYJI M TBEPABIX TeJI
Teopust aroma Bogopoaa no bopy 2 4 4
DJieMeHThl KBAHTOBOM MEeXaHUKH 2 4 4
DJleMeHThl (pM3MKHM TBeEpaoOro TeJa. 2 4 4 4
IlonsiTHEe 30HHOW TEOPHMH TBEPABIX
Tel
Pazgen 8 DiieMeHTHI GU3NKH ATOMHOIO SI/IPa M 3JIeMEHTAPHbBIX YaCTHIL
JyeMeHTHI GU3MKH aTOMHOIO S/Ipa 2 4 4
DJjieMeHTaApHble YaCTHIbI, KJIACCH- 2 4 4
(puKanms 3J1eMeHTAPHbIX YacTHIL
KonTposbnasi padora 3 (mo pasne- 20




aam 6, 7, 8)

I'pynnoBasi KOHCYJbTANUS JIsI TOJI- 1
FOTOBKH K IK3aMeHY

HNUTOI'O no aucuuminuae 46 92 46 213

[Ipu nnaHupoBaHUM CAMOCTOSATEIBLHON PadOThl CTYACHTY PEKOMEH]IYETCSI PYKOBOJICTBO-
BaThCs CIIEIYIOIINUM paclpeiesieHUEM YacoB Ha CaMOCTOSATENbHYIO paboTy Tabnuna 4.

Tabnuna 4 — PexomeHnryeMoe pacnpe/iesieHle 4acoB Ha CAMOCTOSITEIIbHYIO paboTy

KoMnoHeHTBI caMOCTOSITETIbHOI padoThI KoauyecTBo yacoB
N3yyeHune TeopeTUYeCKuX pa3ieioB UCIAILINHBI 52

[ToaroToBka Kk ceMHHApY 50

BrlmmotHEHHE OTYETa M MOATOTOBKA K 3amuTe j1a0.pad. 50

BrimonHenue 3a1anuii JoMaliHe KOHTPOIbHON paboThI 60

[ToaroroBka Kk sK3aMeHy 1

5 OueHouyHbIe cpeACTBA AJsl MPOBEJICHUS TEKYIIero KOHTPOJISA U IMPOMEKYTOYHOM
arTecTauMu 00y4aroIMXCcH M0 JMCUUILIHHE (MOTYJII0)

q)OHIl OLCHOYHBIX CPCACTB JIA IMPOBCACHHA TCKYLICTO KOHTPOJIA YCIICBAEMOCTU U IIPO-
MEKYTOYHOH aTTecTanuu npeacrasieH B [Ipuioxennn 1.

ITomHBIA KOMIIJIEKT KOHTPOJIbHBIX 3aIIaHHfI WM WMHBIX MaTCpuajioB, H€O6XOIII/IMI>IX JIIA
OLICHUBAHUS PE3yJbTaTOB O0YYEHHs IO TUCIUIUIMHE (MOIYIIO), IPAKTUKE XPAaHHUTCS Ha Kaden-
pe-pazpaboTurke B OyMa>KHOM U 3JIEKTPOHHOM BHJIE.

6 YdeOHO-MeTOaAMYeCKOEe H HH(POPMALMOHHOE o0ecTedeHre TUCHUIIIMHBI (MOXYJIA)

6.1 OcHoBHasi 1MTEpPaTYypa
3ucman, I'. A. Kypc o6mieit pusuku : B 3 1. / I'. A. Bucman, O. M. Toxec. — M. : ®usmarrus,
1972. -3 1.
Cagennes, . B. Kypc o6mieit pusuku : B 4 T : yueb. mocobue ans By3oB / . B. CasenbeB; o
pen. B. 1. CasenseBa. — M. : KnoPyc, 2009. — 4 .
Tpodumona T.U. Kype ¢usuku: Yueb. [Tocobue mns By3os/ T.U. Tpodpumona. -8-e uzmd.,crep. —
M: Beici. k., 2004. -544 c.: un.
Tpodumona, T. U. Kypc ¢pusuku c npumepamu pemieHus 3aaad : B 2 T. : yueOHUK A By30B / T.
. Tpodpumosa, A. B. dupcos. — M. : KnoPyc, 2015; 2010. —378c. — 2 T.
Yeptos, A.I'. 3anaunuk no ¢usuke : yued. mocobue st BTy30B / A. I'. UepTos, A. A. BopoOnes.
— M. : ®dusmatiut, 2008; 2006; 2005. — 640 c.
Hemunuenko, B. U. ®usuka [DnextponHbld pecype] : yueOnuk / B.M. emumuenxo, U.B.
Hemuguenko. — 6-e u3g., mepepad. m gon. — M. : UH®PA-M, 2016. — 581 c. //
ZNANIUM.COM : AIIEKTPOHHO-OMOIMOTETHAS cHUCTEMA. —  Pexum  gocryna:
http://www.znanium.com/catalog.php, orpanuueHHbIi. — 3ari. ¢ 3KpaHa.
['punkpyr, M. C. JlaGopaTopHblii TpakTUKyM 1O ¢u3uke : y4ed. mocobue st By3oB / M. C.
['punkpyr, A. A. Bakymok. — CII6. : Jlans, 2012. — 480 c.
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6.2 /lonoiHUTE/ILHAS JIUTEPATypa
CuByxwuH, /1. B. O6mwmii kypc ¢pusuku : B 4 T. : yueb. mocodbue amns By30B. / [[. B. CuByxun. — 2 —
e u3n., ucnp. — M. : Hayka, 1979. - 519 c.

. Hermad, A.A. Kypc dusuku : yued. mocobue s Bry30B / A. A. Jletnad, b. M. SABopckuii. — M.
: Axagemus, 2007; 2005; 2003. — 720 c.

. Mexanuka : yue6. mocobue /s By3oB / B. T. baruenkos, B. A. Bonocyxun, C. U. EBrymenko u
ap. — M. : PUOP: UTHOPA — M, 2011. - 509 c.

. Hukepos, B. A. ®usuka ans By30B: MexaHuka M MOJIEKyJsipHasi (u3uka [DIEeKTpOHHBIN pe-
cypc]: yueonuk / HukepoB B.A. - M. : Jlamkos u K, 2017. - 136 ¢. // ZNANIUM.COM : snek-
TPOHHO-OMOMMoTeyHass cucremMa. — Pexum nocryma: http:// www.znanium.com/catalog.php,
OTpaHUYEHHBIN. — 3arj. ¢ 3KpaHa.

Kanamaukos, C. I'. DnexrpudectBo: yued. mocodbue mis By30B / C. I'. Kanamaukos. — 5 — e u3f.,
ucnp. u gon. — M. : Hayka, 1985. — 576 c.

benonen, B. N. Dnexkrponunamuka: yued. mocobue s By3oB / B. U. benonen. — Munck; M.:
Hosoe 3nanne; MHOPA-M, 2012. — 204 c.

Cena, JI. A. Equannbl Gpu3nyecKux BEJIWYMH U MX PAa3MEPHOCTH : y4eOHO - CIPAaBOYHOE PYKO-
BozacTBO / JI. A. Cena. — M. : Hayka, 1988. —432c.

. UYepros, A. I'. Equnuier pusnuecknx BennuuH: yued. mocodue s By30B / A. I'. UeptoB. — M. :
Bricmas mixoia, 1977. — 287c.

6.3 MeToanyeckue yKa3aHus JJs CTYJA€HTOB [0 OCBOCHHIO THCIHMIIIMHBI
M.C. I'punkpyr, E.1. Tutopenko, FO.U. Tkauesa. JlabopaTopHbiii pakTUKyM 10 ¢usuke. Y4eo.
nocobue. - Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2011. 146 c.

. A.A. Bakymok, H.A. Hosroponos, F0.1. TkaueBa. KoHTpoJbHO-pacueTHbIE MaTepHalbl 110
¢usuke (OcHoBHBIE (pusndeckue Gpopmynbl. KOHTposbHBIE PabOTHI, pacueTHO-TpaguIecKue 3a-
JIaHus U TecThl). Yuebd. nmocodbue. — Komcomonsck-na-Amype: ®I'BOY BO «KHAT'Y», 2018. -
100 c.

[leperoenoBa, M. A. Meroanueckue yka3aHHs UM KOHTPOJIbHBIC 3aJaHUS JUIS CTYACHTOB —
3a0YHUKOB MHX. — TexXH. cmen. By30B — Komcomonbck — Ha — Amype : ®I'BOY BIIO
«KHAT'TY», 2012. — 58 c.

6.4 CoBpemenHnble npodeccuoHaTbHble 0a3bl JAHHBIX U MH(OPMAILMOHHBbIE CIIPa-
BOYHbIE CHCTEMbI, HCIOJIb3yeMble NMPH OCYIIECTBJIEHHH 00pa30BaTe/JbHOIO Npouecca no
AUCUHUIINHE
OnexTpoHHO-0nOaMoTeuHast cucteMa ZNANIUM.COM. [lorosop EIT 44 Ne 003/10 »6c MK3
191272700076927030100100120016311000 ot 17 anpenst 2019 r
OnexTpoHHO-0MOaoTeuHas cucrema [IPRbooks. JInnensnonnsiit forosop Ne EI144 Ne 001/9 Ha
NpEeIOoCTaBIEHuEe  JIoCTyna K  3JIeKTpoHHO-OmOmmuoreunoil  cucreme IPRbooks UHK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

OnexkTponHo-6ubanoreunas cucrema eLIBRARY.RU. Jorosop Ne EIT 44 Ne 004/13 na oxasa-
HUE ycayr J0CTyma K 3JIEKTPOHHBIM U3JaHUSAM HK3
191272700076927030100100150016311000 ot 15 anpenst 2019 r.

6.5 Tlepeuens pecypcoB MH(pOPMAIMOHHO-TEIEKOMMYHUKANMOHHON ceTn «MHTep-
HeT», He0OXOAMMBIX /IS OCBOEHUSI TUCIUTIMHBI (MOTYJ151)

EcrecTBeHHO-HayuHBIll 00pa3oBaTeibHbI nopTan (enepanbHoro nopraia «Poccuiickoe oOpa-
30BaHME» [DIEeKTpOHHBIN pecypc]. — Pexxum moctyma: http://en.edu.ru, cBoboaHbIi. — 3ari. ¢
JKpaHa.

Hayunas snextponHas Oubnuoreka «Kubeprenunkay [DneKTpoHHbIN pecypc]. — Pexum gocty-
na: http://cyberleninka.ru, cBoGoHBIN. — 3ari. ¢ sKpaHa.

Odusuka s Bcex [DnekTpoHHbld pecype]. — Pexum mocryma: https://questions-physics.ru,
CBOOOJHBIN. — 3ari. ¢ SKpaHa.

Buneonexknun @®usrexa: nektopuii MDOTU [DnexktponHbId pecypc]. — Pexum goctyna:
https://open-education.net/academic/university/videolektsii-fizteha-lektorij-mfti/, cBoGomubIi. —
3ari. ¢ sKpaHa.
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6.6 JInnensnonHoe U cCBOOOAHO pacnpocTpaHsieMoe MPOorpaMMHoOe odecnevyenune, Uc-
MoJIb3yeMoe NMPHU OCyIIeCTBJICHNH 00Pa30BaTeJIbHOI0 MpoLecca Nno AUCHUIIHHEe

Tabmuua 8 — [lepeyeHp UCTIONB3yEMOT0 IPOTPAMMHOTO 00ECTIeUSHHSI

Haumenosanue 10 PexBU3UTHI / yCIIOBUS HCTIOIB30BAHMS

Microsoft Imagine | JIutieH3suonusii goroop AD223 Ne008/65 ot 11.01.2019
Premium

OpenOffice CBoOojHasi  JIMIICH3WS, YCJIOBHS  HCIOJIB30BaHHMS IO  CCBHUIKE:
https://www.openoffice.org/license.html

7 OpraHu3aniiOHHO-NeArornyecKne ycJoBusi

Opranuzanus o0pa3oBaTeIbHOIO MPOLECCca periaMeHTupyeTcs y4eOHbIM IUIAHOM M pac-
NUCaHWeM y4eOHBIX 3aHATHH. SI3bIK oOyueHHs (mpemoiaBaHusi) - pycckuil. [[ns Bcex BuIOB
ayJIUTOPHBIX 3aHATUHN aKaJEMUUYECKUN 4aC yCTAaHABINBACTCS IPOJOJKATEIBHOCTHIO 45 MUHYT.

[Ipu ¢GopmupoBaHuM CBOEH WHAMBHIYaTbHOH 00pa30BaTENbHOW TPACKTOpHUU 00ydaro-
IIMHACS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUIMX TUCLUIUIMH U MPO(ECCUOHAIBHBIX MOJTY-
Jelf, OCBOEGHHBIX B IIPOIIECCE MPEIIECTBYIOMEr0 00y4eH s, KOTOPbIH 0CBOOOXKIaeT 00yyaroIe-
rocsi OT HEOOXOIMMOCTH UX MOBTOPHOT'O OCBOEHHUS.

7.1 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

VYueOHbIi MpoIecC MPH MPEnoJaBaHul Kypca OCHOBBIBACTCS HA HUCIIOJIb30BAHUM TPAIU-
LIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaaunuoH-
HbIe 00pa30BaTeIbHBIE TEXHOJIOTUN TPEACTABICHBI JEKIUIMUA U CEMUHAPCKUMH (IIPAKTUYECKH-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOIMH UCIONb3YIOTCS B BUJE HIMPO-
KOTO TIPUMEHEHUSI aKTUBHBIX M HHTEPAKTUBHBIX (OPM MpoBeeHHs 3aHsITuil. HpOpManmonHsie
o0pa3oBaTe/lbHbIE TEXHOJOIMH PEATU3YIOTCS IYTEM aKTUBHU3ALUU CAMOCTOSTEIbHOM pabOThI
CTYZICHTOB B HH(OPMAIIMOHHOH 00pa30BaTeIbHOI Ccpee.

7.2 3aHATHA JeKIIHOHHOIO THUIIA

JIeKIMOHHBIN KypcC MpenojaraeT CUCTEMaTU3UPOBAHHOE M3JI0KEHWE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu nekrop 00s3aH MpeaynpeIuTh CTYI€HTOB, IPUMEHUTEIbHO K KAKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUUTaH KypcC.

JIeKIMOHHBIN KypC JOJKEH JaBaTh HauOONbIINK 00beM MH(OpMaru M obecreynBaTh
6osee rirybokoe NOHUMaHHE Y4eOHBIX BOIPOCOB IPH 3HAYUTEIBHO MEHbIIEH 3aTpaTe BpeMeHH,
4eM 3TO TpedyeTcst OONBITMHCTBY CTYIEHTOB Ha CAMOCTOSITEIbHOE N3yUeHUE MaTepraa.

7.3 3aHATHA CEMHHAPCKOI0 THIIA

CemuHapcKue 3aHATHS MPEJCTABIAIOT COOON NeTaau3alMIo JEKIIHOHHOTO TEOPETUYECKO-
T'0 MaTepuasa, MpOBOSATCS B LENSAX 3aKPEIJICHNs Kypca U OXBATHIBAIOT BCE OCHOBHBIE Pa3Ieibl.

OcHoBHOM (opMOIi POBEICHHSI CEMHHAPOB SBJISIETCS 00CYXk/IeHHe Hanboiee npoodiem-
HBIX U CJOXKHBIX BOIPOCOB IO OTAEIBHBIM TEMaM, a TaKXke pa30op MPUMEPOB M CHUTYaIlud B
ayJUTOPHBIX YCIOBHSX. B 00s13aHHOCTH mpernojaBaresst BXOJAT: OKa3zaHHE METOJIMYECKOM Mo-
MOIIN 1 KOHCYJIBTUPOBAHUE CTYACHTOB 110 COOTBETCTBYIOIIMM TEMAM KypcCa.

AKTHBHOCTh Ha CEMHUHAPCKUX 3aHATHIX OLIEHUBAETCS MO CIEAYIOIIUM KPUTEPHSIM:

- OTBETHI Ha BOIIPOCHI, TPE/IaraeMble MPEToaaBaTeeM;

- y4acTHe B IUCKYCCHUSX;

- BBIITOJTHCHHUEC IMPOCKTHBIX U MHBIX SaHaHHﬁ;

- ACCHCTUPOBAHHE MPEIOIaBATENIO B IPOBEICHUH 3aHATHI.




12

OTBeT noJKeH ObITh ApTYMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJTHOCIOKHBIM, COJEPKATh
CCBUIKM Ha UCTOYHUKH.

Jloksiazpl U ONIOHUPOBAHUE JOKIAJ0B MPOBEPSIOT CTENEHb BIIAJCHUS TEOPETUUYECKUM
MaTepUajoM, a TAKK€ KOPPEKTHOCTb U CTPOI'OCTh PACCYKAECHUM.

OneHuBaHue 3a/1aHui, BBIOJIHEHHBIX HAa CEMUHAPCKOM 3aHATUHU, BXOAUT B HAKOIUICH-
HYIO OLICHKY.

7.4 CamocrosiTe/ibHasi padoTa 00y4aloUUXCs M0 JUCHUNINHE (MOAYJII0)

CamocrosiTenbHass paboTa CTYJEHTOB — 3TO MPOIECC AKTUBHOTIO, LEJCHANpPaBICHHOIO
MPUOOPETEHUsT CTYJACHTOM HOBBIX 3HAHWH, YMEHUN 0€3 HEMOCPEJACTBEHHOTO y4YacTHs Mpernoja-
BaTeJsl, XapaKTEepU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKO pe3ybTaTOB AESATEILHOCTH 00YUJaIOMIErocs.

Ienu camocToATeIbHON PabOTHI:

- CUCTEeMaTHu3alus U 3aKpeIIeHUEe MOJIYYeHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUUECKUX
YMEHHH CTYICHTOB;

- yryOJIeHre U PacIIuPEeHUE TEOPETUICCKUX 3HAHUM;

- (popMUpOBaHUE YMEHUU HCHOJIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JOKYMEHTAIHUIO,
CIIELUATILHYIO JTUTEPATYPY;

- pa3BUTHE MO3HABATEIbHBIX CIIOCOOHOCTEH, AaKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEILHOCTH MBIIUICHHS, TBOPUECKOW MHHUIIMATUBEI, CIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpeaIn3aluy;

- pa3BUTHE UCCIIEOBATEILCKUX YMEHUHN U aKaJIeMUYECKUX HABBIKOB.

CamocrosiTenbHas paboTa MOKET OCYIIECTBISITHCS WHIMBUIYAIIBHO WJIM TPYIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JId, 00BbEMa, YPOBHS CII0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHosorus opranu3ai CaMOCTOSITENIbHON pabOThl CTYJAEHTOB BKJIIOYAET MCIOJIb30Ba-
HUE HUHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

Kontponb pe3ynbTaTOB BHEAYIUTOPHOM CAMOCTOSITEIBHOM pPabOTHI CTYJIEHTOB MOMET
MPOXOIUTH B MUCbMEHHOM, YCTHON WIIM CMEIIaHHOH dopMe.

CryaeHThl JOHKHBI TOIXOAUTH K CAaMOCTOSITEIBHON paboTe Kak K HauBaKHEHIIEMY
CPEICTBY 3aKPEIUICHUs U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISIOB Ha
OT/IeNIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI OTPEIETICHHBIX HABBIKOB U MUCIOJIb30BaHUs Mpodec-
CHOHAJIbHOU JTUTEPaTYpHI.

7.5 Metoanueckue yKkazaHusi 1Jisi 00y4ar0IMXCH M0 OCBOCHUI0 TUCHHUILINHBI

[Ipu M3yueHnn MUCHHUTITUHBI 00YYaIOIIMMCS 11e7IeCO00Pa3HO BHITIOIHATH CIEIYIONIUE pe-
KOMEHJALUHN:

1. U3yueHnue yueOHON JUCIUTIIMHBI TOJDKHO BECTUCH CHCTEMATUYECKH.

2. ITocne n3yueHus: Kakoro-mubo pasena mo yueOHUKY UM KOHCIIEKTHBIM MaTepHaiaM
PEKOMEHIyEeTCA IO MaMATH BOCHIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEACIEHUS, TIOHATHUS pa3ae-
na.

3. Oco0oe BHUMAHHE CIIEIYET yJIETUThH BBHITTOJIHEHUIO OTYETOB MO MPAKTHUYECKUM 3aHITH-
M Y UHAUBHUIYaJbHBIM KOMILJIEKCHBIM 33/IaHUSM Ha CAMOCTOSITENIbHYIO paldoTy.

4. Bcs TemaTuka BOIPOCOB, U3Yy4a€MbIX CAMOCTOSITENBHO, 3a1a€TCS HA JICKIMSAX MPEmno-
naBareneM. MM ke naroTcs MCTOYHMKU (B MEPBYIO O4Yepe/lb BHOBb M3/aHHBIE B EPUOIUYECKON
Hay4HOU JUTEpaType) il O0see NeTaaTbHOTO TOHMMAaHHUs BOIIPOCOB, 03BYYEHHBIX Ha JICKIIHH.

[Tpu caMocTosATENHHON IPOPAOOTKE Kypca 00yUYaIOUTUECs TOJKHBI:

- MPOCMAaTPUBATh OCHOBHBIE OIPEICIICHUS U (PaKTHI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSTUU MATepHa] U JIONOJIHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOM TeMe JIMTepaTyphl;

- U3YYUTh PEKOMEHIOBAaHHYIO JINTEPATYPY, COCTABIIATH TE3UCHI, aHHOTALIUH U KOHCIIEKTBI
HanOoJiee BAXKHBEIX MOMEHTOB;
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- CaMOCTOATEIBHO BBIINOIHATD 3a1aHHs, AHAJIOTUYHBIC IPEIaraéMbIM Ha 3aHATHUSAX;
- CTIOJIB30BATh JJIS1 CAMOIIPOBEPKU MaTepUaibl POHAA OLIEHOUYHBIX CPEICTB.

a. I[OHOJ'[HI/ITCJILHLIG METOAUYECCKUE YKA3aHUSA

7.6.1 MeToauveckne yKazanus nNpu padore HA/l KOHCIIEKTOM JIEKIMH

B xoz1e nexunoHHbIX 3aHATUH HEO0OXOIUMO BECTH KOHCIIEKTHpPOBaHHE Y4eOHOro MaTepua-
na. OOpamars BHUMaHue Ha (OPMYIUPOBKH 3aKOHOB, PACKPBIBAIOIIME COJCPKAHHUE TEX WU
MHBIX (U3UYECKUX SBJICHUM U mpoiieccoB. JKenaTeabHO OCTaBUTh B Pa0OYMX KOHCIEKTaX MOJIs,
Ha KOTOPBIX MOYHO JI€JIaTh IOMETKH U3 PEKOMEHJOBAHHOM JINTEPATYPHI, JOMOIHSIIOIINE MaTe-
pHall MPOCIYUIaHHON JIEKIIUH, a TAKKE MOAUYEPKUBAIOLINE 0COOYIO0 BaXKHOCTh TE€X WJIU UHBIX TEO-
PETUYECKUX IIOJIOKCHUM.

[Ipu pabGoTe Haj KOHCIEKTOM JIEKIIMA HEOOXOAMMO IMPOYUTATh M3JI0KEHHBIH MaTepHual
IpernojaBaTesieM, a TakyKe IIPOYECTh COOTBETCTBYIOLIME pa3/ielibl PEKOMEHJOBAHHOIO IIPEIoia-
BarejeM ydeOHHUKa, JIJIsl ’TOTO MOYKHO MCIIOJIb30BaTh Memoouueckue ykazanus 2, 3 (n. 8.1).

B nponecce nu3yueHuss KOHCIEKTa U JOMOJIHUTEIbHON JIUTEPAaTyphl 00OpaTUTE BHUMaHUs Ha
OTpefieNieHUs] OCHOBHBIX (PU3UYECKUX BEIUYHMH M UX pazMepHocTeil. [lOBTOpUTH OCHOBHEIE SIB-
JICHUS U 3aKOHBI, KOTOPBIE ONMUCHIBAIOT 3TH siBJeHHA. Eciu kakue 1100 3aKOHOMEPHOCTH u (Pop-
MYJIbI, CBSI3bIBAIONINE (DU3HUECKHUE BEIMYMHBI UIMEIOT BBIBOJI, TO HEOOXOIUMO MU3YUUTh 3TOT BbI-
BOJI 110 KOHCIIEKTY MJIU 10 Y4eOHUKY. PexoMeHyeTcs Takke B KOHIIE M3y4eHHUsI KOHCIIEKTa IIpo-
BEpUTH ce0sl Ha 3HAHHE U NMOHHMAaHUE OCHOBHBIX (PM3WYECKUX BEIUYMH, (OPMYI U 3aKOHOB IO
U3y4aeMoil TeMe.

7.6.2 Meroanyeckue yKa3aHusi 110 CaMOCTOSITeJIbHOI padoTe HaJ M3y4aeMbIM MarTe-
PHAJIOM M NPH MOAT0TOBKE K MPAKTHYECKUM 3aHATHAM

[Tpu mOATOTOBKE K MPAKTHUECKOMY 3aHATHIO HEOOXOIMMO M3YYHTh TEOPETHUECKUI MaTe-
pHaj, COOTBETCTBYIOIIMNA MPAKTHYECKOMY 3aHSTHIO, 1O KOHCIECKTY WA y4eOHUKY PEKOMEHII0-
BaHHOT'O TIPETIO/IABATEIIEM.

Oco0oe BHHUMAaHUE CIIEAYET YACIUTh OCHOBHBIM (PM3UYCCKUM SIBJICHUSIM M 3aKOHAM, OITH-
CBIBAIOIINM JTH siBJIeHHA. HeoOxomumMo poBepuTh onpeaeneHus HU3NIeCKUX BETUYUH BXOIS-
IIMX B 9TH 3aKOHBI, a TAKXKe MX pa3MepHOCTH. CieayeT Takke MOBTOPUTH (POPMYJIIbI ONHUCHIBA-
IOIIHE U3y4eHHe (PU3NIECKUX BEIMYUH B 3aBUCUMOCTH OT MEHSIOIIUXCS napamerpoB. [lone3no
TaKXe MO 33JaYHUKYy NMPOCMOTPETh MPUMEPHI TUIOBBIX PELICHUH (U3MUECKUX 3a7ad, OTHOCH-
IIUXCS K JaHHOU TeMe. J1Jist 5TOro MO>XKHO HCIIOIb30BaTh Memoouueckue ykazanus 4, 5 (n. 8.1).

7.6.3 MeToauyecKkue yKasaHusl 10 BbINOJTHEHHIO J1A00PaTOPHOi padoThl

Jlnist BeIONTHEHMS! 1Ta00paTOpHOI paboThl HEOOXOMMO HCIIOJIb30BaTh MenoouyecKue yKa-
3anua 1 (n. 8.3) M3y4uTh U IPUMEHUTH CICIYIOLINE PeKOMEHOAUUU, TaK KaK OMUCAHNE K KaX-
JI0H J1abopaTopHOi paboTe BKIIOYAET B ce0s cieayrolue naparpagsl:
. Henp padotsl. [IpubGopb! 1 MpUHATIEKHOCTH.
2. Beenenue.
3. ®usnyecKkre OCHOBBI AKCTIEPUMEHTA.
4. ITops0K BBITIOJIHEHHS paOOTHI.
5
6

—

. Bompocs! 17151 momycka.
. IIpoToKOII U3MEpEHHUIA.
7. TecT niIs 3aIIUTEL
B nepeom mnaparpade mocraBieHa yenv 1abopamoproii padomsl M TIEPEUUCICHBI TIPH-
HAJIS)KHOCTH, HEOOXOIMMBIE TSI BBITTOJTHEHUS 1a00paTOPHOI pabOTHI.
B 66edenuu w3noxeHnl MzydaeMble 3aKOHBI, OTPEIECICHbI (U3NYECKHUE BEIMUYMHBI U HUX
B3aMMHas 3aBUCUMOCTb.
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OObyyaroniemycsi He0OOXOMMO BHUMATENbHO H3Yy4uTh «Duzuueckue 0cHO8bl IKCHepu-
Menmay, T7e ONKcaHa YKCIIEPUMEHTaNIbHAs YCTAHOBKA U MPUBE/ICHA CXeMa. 37eCh e pelIaeTcs
dbuznyeckas 3aada AJis ONpeesieHUs] UCKOMOW BEJTHMYHHBI.

[Tocne usydeHus: nopsaoka evinoanenus pPadOTHl CTYACHT AOJDKEH IMPEICTaBISATh JKC-
NEPUMEHT B IEJIOM, 3HaTh, KaK U B KaKOM MOCIEI0BATEIbHOCTH HU3MEPSAIOTCA (PU3NYECKUE Be-
JTUYUHBI.

s momycka k pabote He0OX0IMMO OTBETUTh Ha «Bonpocel 014 donyckay.

IIpu npoBeneHUM HKCIIEPUMEHTA JAaHHBIE BCEX U3MEPEHHUU HYXXKHO BHECTU B «IlIpomokon
uzmepeHuil» B COOTBETCTBUHM C ero (opMmoil u mopsiaikoM paboTsl. B mpoTokosne usmepeHuit
MIPOBOJIATCS TAKXKE BCE HEOOXOIUMbIE PACUETHI.

Jns moctpoenust rpaKOB B MPOTOKOJIAX UMEETCS MUJUIUMETPOBAs CETKA.

[Tocrne TOro, KaK BBIMOJIHEHO 3a/IaHKe K 1a00paTOpHOI paboTe, HYKHO CAENIaTh BHIBOJIBI U3
MPOJIEJIAaHHOTO 3KCIIepuMeHTa. BBIBOIBI BKIIIOYAIOT B ce0s:

- aHAJIU3 MOJyYECHHOM 3aBUCUMOCTH BEJIMYMH U COOTBETCTBUE €€ UCCIIENYEMOMY 3aKOHY;

- CpaBHEHHE SKCIIEPUMEHTAILHOTO 3HAa4YeHHs] (PU3UYECKON BEIMUYMHBI C TEOPETUYECKUM
3HAYCHHUEM;

- QHaJIM3 YCJIOBHUHM SKCHEPUMEHTA U BO3MOXHOCTEU MX U3MEHEHMS C LIEJIbI0 YBEIUYECHUS
TOYHOCTH M3MEPEHUH ¥ BBIYMCICHUS UCKOMOU (DU3MUECKOMN BEIIMYNHBI.

Onucanune nabopaTopHON pabOTHI 3aKaHUYMBACTCS mecmom 0na 3awjumsl. [IpaBuibHbIC
OTBETHI Ha BOIIPOCHI TECTA CBUJCTEILCTBYIOT 00 YCBOCHHH TECOPETHYECKOTO MaTepuaia JaHHON
n1abopaTopHOi pabOThl U YCIIEITHOM €€ BBIMOJTHEHHUH, YTO SBISETCS 3aJI0TOM MOJyuYeHHUs 3a4era
10 3TOM paboTe.

7.6.4 MeToauyecKkue yKa3aHus 10 BbINOJHEHNI0 KOHTPOJIbHON padoThI

K BrinonHeHuto kKoHTpoabHOM padboTsl (KP) mo kaxxaomy pazaeny Qu3uku CTyneHT, o0y-
YarOIIUICS 0 Kypey o0mmel (GU3KUKH, MPUCTYIMAET TOIBKO MOCIIE U3YYEHUSI TEOPETUIECKOTO Ma-
Tepuaia, U3JI0KEHHOTO MPEernogaBaTeIeM WM U3Y4YEeHHOT0 CAMOCTOSITEIbHO COOTBETCTBYIOLIETO
JTAHHOMY pa3ieny (PU3HKH.

[Tpu Boimonuenuu KP cTyaeHTy HE0OX0AMMO PYKOBOICTBOBATHCS CIICTYIOIIUM:

1. KP BbITIONTHSIETCSI YepHUIAMH B OOBIYHOM IIKOJLHOM TETpaau, Ha 00JIOXKKE KOTOPOi
NPUBOJATCS CBEACHUS MO0 HOpMaTUBHOMY nokyMmeHTy P/ ®I'BOY BIIO «KHAT'Y» 013-2016.
«TekcToBbie cTyaeHueckue paboTsl. [IpaBuia opopmiieHUs .

2. Ycnosus 3anau B KP nepenuchiBatoTcst MOTHOCTBIO Oe3 cokparenuid. [[ins 3ameyanmii
npernojaBaTesis Ha CTpaHUIax TEeTPaay OCTaBJISIOTCS MOJIS.

3. IIpu BeimonHenun KP HeoOxonumo 3ammcaTh KpaTKoe ycioBHE 3agaud. B pemenun
TpeOyeTcsl IPUBECTH OCHOBHBIE 3aKOHBI U (JOPMYJIbI, HA OCHOBAaHMM KOTOPBIX MPOU3BEIEHO pe-
nieHue (¢ noscHeHusIMK). [1py HaaMYMM BEKTOPHBIX BEIMYMH M KOOPAWHAT BBIMOJIHAETCS PUCY-
HOK, COJIepallliii 3TH BEJIMYMHBI. B KOHIE penieHus 3aadu IpoBepsieTcsl pa3MEPHOCTh UCKO-
MOH (PU3NYECKOIN BETUUNHBI U 3aIMChIBAETCS OTBET.

4. B konue KP yka3piBaercs, KakuM y4eOHHKOM WM y4€OHBIM ITOCOOMEM CTYJEHT MOJIb-
30BaJiCs IPY BBINOJIHEHUH Pa0OOTHI (Ha3BaHUE yuyeOHUKa, aBTOP, IO/ U3JaHNUsA).

5. Homepa 3amau, KoTOpble CTYAEHT JIOJDKEH BKIIOUUTH B cBoto KP ompenensiorcs mo
yKa3aHHBIM TaOJIUIlaM BapHaHTOB B METOJUYECKOM IMOCOOMH BBIAABAEMOM IIpENoJaBaTesIeM.
Jns Bemonuenus KP HeoOXxoaMMo UCIonb30BaTh Memooudeckue ykazanus 2, 3 (n. 8.3).

6. KP cTyneHT 10/KeH BBICTaBUTh B JTMYHBINA KaOWHET [ IPOBEPKHU MPEIOIaBaTeIeM.

7. lpu 3amure KP cTyneHT A0mKeH ObITh TOTOB JaTh MOSCHEHUS O CYIIECTBY pellIeHus
BBIIaHHBIX 33/a4.

8 Onucanue MarepHaJbLHO-TEXHHYECKOr0 olecneveHnsl, HEOOXOAMMOIO JJsi 0OCy-
1IEeCTBJIECHUA 00pa30BaTEeIbLHOIO0 Mpolecca o AMCuuIInHe (MOayJI10)

8.1 YueOHo-1a00paTopHOE 000pyA0OBaHME
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Ta6muia 9 — [lepeyens o6opynoBaHus Ja00paTOPUN

Aymutopus | HaumenoBanue aynutopun (JabopaTopuu) Hcnonb3yemoe  o6opy-
JIOBaHUE
408/1 JIaGoparopusi MEXaHUKH M TEePMOJUHAMUKH, 3JEKTpH- | JlJabopaTopHbIE CTEH IBI

4YCCTBa U MarHcTusma

409/1 JlaGopaTopus onTUKH U (PU3UKH TBEPIOTO TEIa JlaGopaTopHbIie CTEHBI
416/1 KommnbrorepHsiii knace (Meaua) [TepconanbHBIE  KOMITb-
I0TePBI

[Tpu peanuzanuu auctUIInHb «PU3UKa» Ha 6a3ze NPOPUILHONW OpraHU3aLUU UCTIONb3Y-
eTcsl MaTepuallbHO-TEXHUYECKOe o0ecrieueHue, nepedncientHoe B Tabnuue 9.1.

Ta6mmma 9.1 — MaTepralbHO-TEXHUYECKOE 00eCTIedeHUE TUCITUTUTHHBI

CrangapTHOe WM CHelUaM3upoBaHHOe | HazHaueHue oOopymoBaHus
o0opynoBanue, 00ecreynBaroiee BbI-
[OJIHEHUE 3aJaHUN

JlaboparopHble cTEeHIbI BrimonHenue nabopatopHbsix padoT

[IepcoHanbHbIE KOMIIBIOTEPHI BrimonHenne BUpPTyalbHBIX J1a00OpaTOpHBIX padoT,
BBITIOJIHCHUE MPOBEPOYHBIX U KOHTPOJIBHBIX TECTO-
BBIX 3aJlaHui, paboTa ¢ TUCTAHIIMOHHBIM KYPCOM.

8.2 TexHmueckue M 3J1eKTPOHHbIE CPeICTBa 00y4eHH

[Tpu npoBeneHun 3aHATUN UCIOIB3yeTCs ayauTopust 416-1, o0opynoBaHHas IPOEKTOPOM
CTaLIMOHAPHBIM JJIs1 0TOOpakeHusl npe3eHTauuid. Kpome Toro, npu npoBeeHUN JIEKIUH U Ipak-
TUYECKUX 3aHATUN HEOOXOAUM KOMIBIOTEP C YCTAaHOBJIEHHBIM Ha HEM Opay3epoM M MPOrpaMM-
HBIM 00€cTIedeHNEeM JUIsl IEMOHCTPALMK MTPEe3eHTALUH.

Jns peanuzanuy JUCHUILIMHBI TOATOTOBJIEHBI CIIEAYIONINE PE3EHTALINN:

1. HccnenoBanue paboThl TEMI0BOM MaIHbl CTUPIIMHTA.

2. W3yueHne 21eKTpOMarHuTHOTO TIOJISL.

3. HaOnroneHue BONHOBBIX sIBJICHUN (Ha MpUMepe MPsIMOJIMHEHHOI0 pacipocTpaHe-
Hus BosiH CBY-nnanasona.

4. HccnenoBanue paboTel nHTephepomerpa MaiikenbcoHa

S, Omnpenenenue nocrossiHHoi Buna.

6. KoncranTsl Mukpomupa (nocrosunas [lnanka).

9 HHbIe cBeaeHus

MeToanyecKue PEeKOMEHIAIIUU T10 06yqeﬂmo JUIl ¢ OrpPAaHMYCHHBIMH BO3MOZKHO-
CTAAMH 310POBbA U UHBAJIMAOB

OcBoecHue JAUCIHHUITIIMHBI O6yanOLHHMHCﬂ C OrpaHUYCHHBIMH BO3MOKHOCTAMU 31OPOBbSA
MOJKET OBITH OpTraHnu30BaHO KaK COBMECTHO C APYIruMH 06y‘—IaIOHH/IMI/IC$I, TaK U B OTJACIIBHBIX
rpyniax. HpCJIHOJ'IaFaIOTCSI CIICHUAJIBHBIC YCIIOBUS IS MOJIYYCHUA O6pa30BaHI/I$I 06y‘-IaIOH_[I/IMI/I-
CiA C OTpaHUYCHHBIMU BO3MOKHOCTAMU 310POBBA.

Hpo(beccopcxo-nenaromqecxnﬁ COCTaB 3HAKOMHUTCA C HCI/IXOJ'IOFO-(I)I/I3I/IOJIOFI/I"ICCKI/IMI/I
0COOECHHOCTSAMU o6yt1a101u1/1xcs[ HHBAJIUAOB W JIML C OrPpaHUYCHHBIMHU BO3MOXKXHOCTAMH 310pPO-
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Bbsl, UHIUBUIYAIbHBIMUA TIPOTPAaMMaMH peadMIMTAIMK WHBAIUIOB (MTpu Hamuduu). [Ipu HEoO-
XOJUMOCTU OCYIIECTBISIETCS JOMOJHUTENbHAS MOACPKKa MpEnoJgaBaHus ThIOTOpaMu, MCUXO-
JIoTaMH, COIIMAIbHBIMU paOOTHUKAMU, MPOIIEIIUMHU MOATOTOBKY aCCUCTEHTaMHU.

B cootBetrcTBUU ¢ MeToAMYEeCKUMHU pekoMeHaanusiMu MunoOpaayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoJIaraeTcs HMCIOIb30BaTh COIMAIbHO-aKTHBHBIC U Pe-
(IIeKCUBHBIC METOIBI OOYYCHHS, TEXHOJIOTUU COIMOKYIBTYPHON peabuIUTAINH C IIENIbI0 OKa3a-
HUS TIOMOIIM B YCTAHOBJICHUH IMOJIHOIICHHBIX MEXINYHOCTHBIX OTHOILIEHHUH C IPYTrUMH CTYJICH-
TaMU, CO3JaHIH KOM(POPTHOTO TICUXOJIOTMYECKOTO KIIMMaTa B CTyAeHueckou rpynme. [logdop u
pa3paboTKka y4yeOHBIX MaTepUAIOB MPOU3BOJIATCS C YUETOM IMPEAOCTABICHHS MaTepualia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BU3YAIbHOW, C WCIOJB30BAHUEM CICIHATBHBIX TEXHUYECKHX
CPEICTB M UHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucuuiuivHbl JunamMu ¢ OB3 ocymecTBisieTcss ¢ MCIOIb30BaHUEM CPEICTB
oOydeHus OOIero M crenuaibHOro Ha3HaueHus (MepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUECKOe 00ecreueHre MmpelycMaTpruBaeT MPUCIIOCOOICHUE ayAuTO-
puii kK Hy>xkaam jimi; ¢ OB3.

dopMa MpoBeJeHUsI aTTECTALUU JIJIsl CTY/IEHTOB-UHBAJIMJIOB YCTAHABIUBAETCS C yYETOM
WHAUBUAYAIbHBIX TIcuxoduznyeckux ocodenHocreit. [Lns crynentoB ¢ OB3 mpenycmaTpuBaert-
csl TocTyIHas (hopMa peI0CTaBICHUS 3aJaHUi OICHOYHBIX CPECTB, 8 UMEHHO:

- B TEUATHOW WM DIEKTPOHHOM ¢dopme (I JUI € HapyUICHUSMH OMOPHO-
JIBUTATEJIHLHOTO ammapara);

- B IIeYaTHOM (popMe WK AJIEKTPOHHOHU (hopMe ¢ yBEIIMYEHHBIM HIPU(TOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIICHUSIMH CIIyXa, PEUH, 3pCHHUS);

- METOJIOM UTEHUS aCCUCTEHTOM 33/IaHUs BCIYX (IS TUI[ C HAPYIICHUSIMH 3PEHHUS).

CryaeHTaM ¢ MHBQJIMIHOCTHIO YBEIUYHBAETCS BpPEMs Ha TMOJTOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JlJig TakKUX CTYIEHTOB MpeaycMaTpuBaeTcsl JOCTyMHasl (opMma MpeaocTaB-
JICHUsI OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- TUChMEHHO Ha OyMmare win HabOpOM OTBETOB Ha KOMITbIOTEpE (IS JIUI C HAPYIICHHUS-
MU CllyXa, peuHn);

- BEIOOPOM OTBETa M3 BO3ZMOXKHBIX BAPHAHTOB C UCIIOJIb30BAHUEM YCIIYT aCCHCTEHTA (s
JUI C HAPYIICHUSIMUA OMTOPHO-/IBUTATEIILHOTO aIlapara);

- YCTHO (7151 JTMII C HAPYIICHUSIMHU 3PEHHSI, OOPHO-IBUTATEIHLHOTO afmapara).

[Tpu HEOOXOMMMOCTH /1711 OOYUAIOIINXCSI ¢ MHBAJIMAHOCTBIO MPOIIEAypa OIEHUBAHUS pe-
3y/bTaTOB OOYUEHHUS MOKET IPOBOJAUTHCS B HECKOJIBKO ITATOB.



