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Paznen 1. Ileqn u 3a1a4u 0CBOEHUA TUCHUILIHHBI

eab1o 0cBOEHUS TUCIUTUTHHBI «DU3HKay SIBISIETCS: CO3[AHKE y CTYIEHTOB OCHOB JJOCTATOYHO
IIUPOKOM TEOPETUYECKON MOATOTOBKM B 001acTH (U3HKK; (POPMUPOBAHUE CHUCTEMBI (DU3UICCKUX
3HAHUW W TPOPECCHOHATBHBIX KOMIIETEHIIMH B COOTBETCTBHHM C O0S3aTE€IbHBIM MHUHUMYMOM
coJiep>kaHusl padounX MpOrpamMMm B paMKax oOpa3oBaTeNIbHOTO CTaHJApTa BBICIICH IIKOJBI, pa3BUTHE
HAYYHOTO MHUPOBO33PEHHUSI Ha OCHOBE OCBOCHHUS METOJIOB (PM3UYECKON HAYKW M TOHUMAHUS POIHU
(GU3MKN B COBPEMEHHOM €CTECTBO3HAHHH. YCBOCHHE OCHOBHBIX (U3NYECKUX SIBICHUNH U 3aKOHOB
KJIACCUYECKOH M COBpPEMEHHOW (DM3MKM, METOAOB (DPU3MYECKOTO HCCIEAOBaHMS;, (OPMHPOBAHUE Y
CTYJICHTOB HAYYHOTO MBIIUICHUS W TMOHUMAaHHUS TPAHUL] MPUMEHUMOCTH DPAa3JIUYHBIX (DU3HUUECKUX
MOHATHI, 3aKOHOB, TCOPUIN U YMEHHUS - OLEHUTH CTETIEHb JIOCTOBEPHOCTH PE3YyIbTATOB, MMOJIYYEHHBIX C
MOMOIIIBIO 3KCIIEPUMEHTAIBHBIX WM TEOPETUYECKUX METOJIOB MCCIEIOBaHMIA; M3yYeHHUE MPHEMOB U
HABBIKOB PEIICHHUsS KOHKPETHBIX 3a/ay M3 pa3HbIX oOjacteil (hM3MKH, MOMOTAIOMIMX CTYACHTaM B
JanbHEeHIeM pemarh npodecCHoHabHBIC 3a1a4H.

K ocHOBHBIM 3a1auaM JUCHUILIUHBI CIEYEeT OTHECTU: U3YUYE€HHE 3aKOHOB OKPY’KaIOIIEro MUpa
B MX B3aWMOCBSI3H; OBJIAJcHUE (DYHIAMEHTAIBHBIMU MPUHIMIIAMA U METOJaMU PEIICHHs] HAy4YHO-
TEXHUYECKUX 33]1a4; POPMUPOBAHNE HABBIKOB 10 MPUMEHEHHUIO MMOJI0KEHUH PyHIaMEHTaTbHON (U3NKH
K TPAMOTHOMY HAyYHOMY aHAJIHM3y CUTYallUi, C KOTOPBIMHU MPUXOIUTCS CTATKUBATLCS TPU CO3JTaHUN
HOBOM TEXHMKH M HOBBIX TEXHOJOTHH; OCBOCHHE OCHOBHBIX (DM3MYECKHX TEOPHH, MO3BOJSIOMIMX
OIHCATh SIBIICHUS B MIPUPOJIC, U TPEACIIOB TPUMEHIUMOCTH YTHX TEOPUH IS PEIICHHUSI COBPEMEHHBIX U
MEPCIIEKTUBHBIX TEXHOJIOTHMUYECKUX 3a/ay; (pOpMHUpPOBAHUE y CTYJEHTOB OCHOB €CTECTBEHHOHAYYHOU
KapTUHBI MUPA; O3HAKOMJICHUE CTYJICHTOB C UCTOPHCH M JIOTUKON pa3BUTHs (U3UKH U OCHOBHBIX €€
OTKPBITHH.

Paznen 2. [lnanupoBanue pe3yibTaTOB 00y4eHUsl N0 JUCHUIJIHHE, COOTHECEHHbIE ¢
IVIAHUPYEMBIMHU Pe3yJibTAaTAMH 0CBOEHHS 00pa30BaTeIbHOI NPOrpaMMBbl

Kon ® NuaukaTopsl 10cTHKEHHS KOMIIETeHUMH (1151 IUTAaHUPOBAHUS

KoMIIeTe OPMYJIHpOBKA pe3ysabTaToOB 00yUEHU 110 3JIEMEHTaM 00pa30BaTeIbHOM TPOrpaMMbl U

HIIUHU KOMITETEHiHm COOTBETCTBYIOIIMX OLIEHOYHBIX CPEJCTB)

OIIK-1 Crniocoben OIIK-1.1 3HaeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH B
IIPUMEHSTD npo¢eCCHOHATBLHOMN AeSITeIbHOCTH, METOIbl MATEMATHUECKOT0 aHaIN3a
€CTECTBEHHOHAyY | M  MOJEIUPOBAaHHUS, TEOPETHMUECKOIO0 U  JKCHEPHUMEHTaJIbHOIO
HBIE U WCCIIEJOBAHMUSI
obmennkeHepusl | OIIK-1.2 YMmeer ucnonbp3oBaTh 6a30Bble 3HAHUS €CTECTBEHHOHAYUYHBIX
€ 3HaHUA, METO/Ibl | IUCLUIUIUH B MPO(PECCHOHATBHON NesTeIbHOCTH, IPUMEHATh METO]IbI
MaTEeMaTHYeCKOro | MaTeMaTHYECKOro aHalu3a M MOJEIUPOBAaHUS, TEOPETUYECKOTO U
aHaJIn3a u AKCIEPUMEHTAIBbHOTO UCCIIEIOBAaHUS
mozaenupoBanus B | OIIK-1.3 Brnageet HaBbIKaMu UCTIOIB30BAHUS 3HAHUM
npoeCCHOHANIbH | €CTECTBEHHOHAYYHBIX AUCHUIUIMH B TPO(ECCHOHATLHON
O IESATENIbHOCTH | JI€ATENbHOCTH, IPUMEHEHHS] METO/1I0B MaTEMaTUUECKOT0 aHaIu3a U

MOJIETTUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIILHOTO
MCCJIETOBAHMUSI

Pa3zpnen 3. MecTo AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeJIbHON POrpaMMbl

Jucuunnuna «®usuka» uzydaercs B 1, 2, 3 cemectpe, OTHOCUTCS K 00s3aTenbHOM yactu biioka
b.1 «lucrumumasl (MOIyiH)», 00pa3oBaTeIbHON MPOTrpaMMBI 110 HarpasieHuto moarotoku 15.03.06
MexaTpoHHKa U poOOTOTEXHHKA, TPOopMIb: «[IpoMblluIeHHAsE pOOOTOTEXHUKAY.




Pasznea 4. O0beM (TPya0eMKOCTh) TUCHMILIMHBI (00111251, 10 BUJAaM Y4eOHOH padoThl, BUIAAM
NMPOMEKYTOYHOM ATTeCTALNH)

TpyaoeMKOCTh JUCHUNIMHBI U BUIbI Y4eOHOH HATPY3KHU
Ha 04HO# (hopme 00yUeHUs

IIpakTnue Kypcosoe CamocTosite N KoHntpous,
Jlekix Tekymmit
3.e. | Uroro CKHe MIPOEKTUPOBA JbHAs MIPOMEXKYTOUHAs
uu KOHTPOJIb
3aHATUS HUE pabota aTTecTaIus
1 cemectp
9
3 108 16 16 67 .
3a4€eT C OI[CHKOMU
2 cemecTp
36
4 144 32 32 44
9K3aMeH
3 cemecTp
36
4 144 32 32 44
JK3aMeH
Htoro no aucuuminne
11] 39% | 80 | 80 | | 155 | 81
TemaTu4ecKuil NJIaH JTUCHUIIHHBI
Ounas ¢opma o0yueHus
Pasnensl / Temsbl Jlex | Ilpaktnue | Camoctosite | Tekymuii | Kontpons, | Bcero
11701 CKHE JbHAs KOHTPOJIb | MPOMEXYTO | YacoB
3aHSATUS pabota YHas
aTTecTaIus
1 cemecTp
Pa3gen 1. Mexaunuka.
T 11.B .
emMa BEJICHHE 2 2 8 12
Kunemaruka. Jlunamuka.
T 1.2.
ema 3aKOoHBI 2 2 8 12
COXpaHEHUs
T 1.3.M
ema 1.3. Mexanunka 2 2 8 12
CIUIOLIHBIX Cpel.
Tewma 1.4. Konebanus 2 2 8 12
Tema 1.5. PenstuBucrckas
© © cre 2 2 8 12
MEXaHUKa.
Pasznen 2. MonekynsipHas pu3uka u TepMOJAMHAMUKA.
Tewma 2.1. BBenenue.
OcHOBBI MOIIEKyISpHO- 2 2 8 12
KMHETHYECKOU TEOpHH.
DYHKIINN pacnpeieeHUsl.
Tema 2.2. DneMeHTbI
bu3nYeCKOl KHHETHKH.
SBnenus nepeHoca. 2 2 9 13
DJIeMEHTHI
TEPMOJIMHAMUKH.
Tema 2.3.
B3aumoneiictBue Mosexyn 2 2 10 14
B ra3ax M )KHJIKOCTSIX
3a4eT C OIIEHKOMU 9 9




uTOro 3a 1 cemectp

| 16 |

16

\ 67

9

| 108

2 cemecTp

Paznen 3. DnexTpudecTBO 1 MarHeTU3M

Tewma 3.1. Benenue.
DJIEKTPOCTATHKA.

2

2

2

Tema 3.2. CranmoHapHbIii
IIEKTPUIECKUI TOK

2

2

2

Tema 3.3. Ilons
JBIDKYIIUXCS 3apsi/IOB.
MaruuTtHoe nose
CTAIlMOHAPHOTO TOKA.

Tema 3.4.
DneKTpoOMarHuTHas
UHAYKIHS U OCHOBBI
TEeOpUHn
3IEKTPOMarHUTHOTO
TOJIS.

Tema 3.5.
KBaszucranmonapusie
SBJICHUS B DJIEKTPUUECKUX
LETISIX.

Tewma 3.6.
DNEeKTpOMarHUTHBIC
Kosie0aHus ¥ epeMEHHBIN
ANEKTPUYECKUN TOK

Tewma 3.7.
DNEeKTpOMarHUTHBIC
BOJIHBL. CTaTUYeCKue MO
B BCIICCTBE.

Tema 3.8. DnexTpuueckue
TOKHU B BaKyyMe U B
pa3IMYHBIX Cpelax.
OnemMeHTbl GU3UKU
IJIa3MBl.

Pazgen 4. Onrruka

Tewma 4.1. BBenenue.
DNeKTpOMarHuTHBIE
Oerymue
MOHOXPOMaTHUYECKHE
BOJTHBI.

Tewma 4.2. 3mepenue
SHEPTUHU
AIEKTPOMArHUTHBIX BOJIH.
Cynepnio3unust
OJICKTPOMArdMTHBIX BOJIH.

Tema 4.3.
Pacripoctpanenue ceera B
W30TPOINHOM Cpesie.

Tema 4.4. Otpaxenue u
IPEJIOMIIEHUE CBETa Ha
I'paHuLE pa3jiena IByX




cpen. Untepdepennus

CBeTa

Tema 4.5.

PacnpocTpanenue cBera B 2 2 2 6

AHU30TPOMHOM CpeJie.

Tewma 4.6. ludpakuus 2 2 4 8

cBeTa

Tema 4.7. l'onorpadus 2 2 4 8

Tema 4.8. 'eomeTpuueckas 2 2 4 8

OTITHKA.

9K3aMeH 36 36

HTOr0 32 2 ceMecTp 32 32 44 36 144
3 cemecTp

Pa3nen 5. ®usznka aTOMOB ¥ ATOMHBIX SIBJICHUN

Tema 5.1. Benenue.

4
KBanToBas omnrTuka.

4 4 12

Tema 5.2. Kimaccuueckue
MOJEN aToMa

4

4 6 14

Tema 5.3.
Kopnyckynspruo-BonHosoii | 4
JTyaJli3M MUKPOOOBEKTOB.

Tewma 5.4. YpaBHeHue
[penunrepa. IEKTPOH B
aToMe BOJIOPO/Ia. 4
MHOr03JIeKTPOHHBIE
aATOMBI.

Paznen 6. dusnka aTOMHOTO s7Ipa M YaCTHIL

Tema 6.1. ATtomHBIE

4 4 4 12
cucTeMbl. ATOMHOE SIpO.
Tema 6.2.
PannoaKTHVBHOCTL. 4 4 6 14
B3anMonelicTBue yacTHIl
U3ITyYEHUS C BEIIECTBOM.
Tewma 6.3. SlnepHbie 4 4 6 14
peaxiuu
Tewma 6.4. DnemeHTapHbIC 4 4 6 14
YaCTHUIIBI
JK3aMeH 36 36
HUTOro 32 3 cemecTp 32 32 44 36 144
HToro mo giucuuninHe 80 80 155 81 396

CTpyKTypa U coiepkaHMe I1CHUITHHbI

HaumeHoBaHue pa3iesioB U TeM

Conep:kanue TemMbl

Pa3gen 1. Mexaunuka.

Tema 1.1. BBenenne. Knunemaruka.
JlnHamuka.

[Ipenmer ¢u3uku. OCHOBHBIE ATambl Pa3BUTHUS (UZHKH.
Knaccuyeckas u  kBaHTOBast ¢usuka. Pusmueckoe
MOHMMaHWEe U ero YypoBHU. Pazmensl kypca QU3MKH.
IIpenmMer  MexaHMKu.  MeXaHWYECKOE  JBUXKCHHE.

6




[IpoctpanctBo 1 Bpems. CoiictBa cummeTpun. CoOBITHE.
Cucremsl orcueta. @usnueckue Mozienu. MarepuaibHas
touka. Pamuyc-Bektop. Ilepememenue. TpaekTopus.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JBMKEHUS. CKOPOCTbh,
yckopeHue. TaHreHuuaabHOEe U HOPMAJIbHOE YCKOPEHHE.
OnnomepHoe JIBIKECHHUE. Crenenu CBOOOIBI.
O060061eHHbIe KOOpAUHATHL. J[BI)KEHHE B MPOCTPAHCTBE.
Cucrempl KOOpAMHAT. YpaBHEHUE TpaeKTOpuU. CUCTEMBI
oTcuera B AMHaMuKe. MHepuuaibHble. CUCTEMBI OTCUETA.
3akonbl HproTona. Cuna kak Mepa B3aUMOJEHCTBUS.
Macca kak Mepa uHepTHOCTU. [IpuHUMI Cyneprno3uiuu.
Jlornueckass CTpykKTypa AuHaMuKu. JIuHelHblE W
HEJIMHENHBIE SABJIICHUS B MEXaHUKE. J[BI>KEHHE CO CBSI3SAMH.
Onpenenenue cuil, AEUCTBYIOUIMX HA MaTepUAIbHYIO
TOYKy. [[BU)K€HHE MaTepuasbHON TOYKH B Pa3IMYHBIX
¢usnvyeckux — moisX.  MeXaHHYecKoe  COCTOSHHE.
VYpaBHeHue JIBUYKEHHSL. HavanbHbie YCIIOBHSI.
JlanyacCOBCKUM 1€TEPMUHU3M. AJTOPUTM YHCIEHHOTO
pemienusi.  Cucremsl,  B3aUMOJEWUCTBYIOIIMX  TeJl.
BrruucnurensHbii JKCIIEPUMEHT B ¢dusuke.
Maremaruueckass mojenb. lIpUHIMO OTHOCHUTENBHOCTH
lanunes. AOCONIOTHBIE W OTHOCHTEIIbHBIC BEIUYHHBI.
JIBukeHHe B pa3HbIX cucteMax orcyera. [IpeoOpazoBanus
lanunes. Meton ananuza pasmepHocteil. Cucremsl
enunull B ¢usnuke. OCHOBHBIC U MPOU3BOJHBIC €IUHUIIBL.
OTajoHbl BpEMEHHW, JJIUHBI U Macchl. Pa3mepHocTh
¢usnueckoil BeNMMYWHBL be3pasMepHbIe TapaMeTphl.
Heunepuuaneuelie cucreMbl otcuera. CHIIbl MHEPLMH.
JluHamyka HEMHEpUUaIbHBIX cuUcTeM. Bpamatonuecs
cucreMsbl oTcueTa. [lentpobexnas cuna. Cuna Kopruonuca.

Tema 1.2. 3akOHBI cCOXpaHEHUS

3aKOHBI COXpPaHEHUS B MEXAHMKE MATEpUAIbHON TOUKH.
Umnynec, umnynbe cuiabl. MoMeHT ummynbca. PaGora.
Kunernueckass sHeprusa. IloTeHnumanbHas  3Heprusi.
Mexanunueckas SHEPTHUS. Mexanuka CHCTEMBI
MarepuanbHbIX To4YeK. HWmmynsc cucremsl. 3aKkoOH
coxpaHeHusi umiylnbca. LlenTp Macc. 3akoH ABUKEHUS
HeHTpa Macc. JIBukeHue Ten MepeMEHHOM MacChl.
VpaBuenne Memepckoro. Mexanudeckass' IHEPrus
CHUCTEMBbl MaTepualbHbIX TOueK. KuHernueckas u
noTeHIManpbHass HSHepruu. Cucrema IeHTpa Macc.
Kunernueckasi sHeprusi B CUCTEME LIEHTpAa Macc. 3aKOH
COXpaHEHUsI MeXaHWuecKoh »sHeprur. CTOJIKHOBEHUS
yacTUll. YNpyrue u Heynpyrue ctoikHoBeHus. llepenaua
SHEPTUM TPU CTOJKHOBEHMSX. YTOJI paccesHus. YTol
paznera. CTOJIKHOBEHUS MOJIEKYJI, aTOMOB, 3JIEMEHTAPHBIX
yacTull. MOMEHT HMIyJbCa CHUCTEMBl MaTepUATbHBIX
TOYEK. 3aKOH COXpaHEHUs MOMEHTa umiyiibca. [Iperneccus
3apsUKEHHBIX YacTHUI[ B MAarHUTHOM Ione. J[BH>keHue B
rpaBUTallMOHHOM Tojie. CHJIOBBIE M JHEPreTHYECKUE
XapaKTEPUCTUKKA  TPABUTALMOHHOTO  MOJIA.  3aKOHBI
Kennepa. I[loctynarenbHoe W BpamaTeabHOE JIBUKEHUE
TBepJoro Tena. Bpaienue Bokpyr ocu. Bpamienue Bokpyr
Toukd. [Ipow3BOIBLHOE JBWUKEHHE TBEPAOrO  TeJa.

7




MrHoBeHHass ochb BpaimieHusi JlMHaMuKa BpalieHus
TBEPAOrO TeJla BOKPYI HEMNOABUXHOM OcCH. MOMEHT
uMITynbca TBephoro tena. Kunermyeckas sHeprus
TBepaoro  rtena.  MomeHT — mHepuuu.  JluHamuka
MIPOU3BOJIBHOTO JIBMXKEHHMS TBepAoro Ttena. TeH3op
WHEPUUU U MOMEHT MHEpLHH, [ 1aBHbIE OCH WHEPUUU U
[JIaBHBIE MOMEHTHl HHEpIMHU. YpaBHeHUE Oiliiepa
JIBIDKEHUS TBEpPAOTO Tena. JIBmkeHue CBOOOAHOTO
rupockona. I[lpubnumxkeHHass Teopuss TUPOCKOMUYECKHX
aBiieHui. BpiHyxneHHas mnpeueccus. Hyranusa. Csszb
3aKOHOB COXpaHEHUsi C CUMMETPUEH NpPOCTpPaHCTBA U
BPEMEHU. Cummerpus npu MacCIITaOHBIX
npeoOpaszoBanuax. dusnueckoe nogodue.

Tema 1.3. MexaHuKa CIUIOUIHBIX CPEJ.

Mexanuka >kugkoctd. CraThka >KUJIKOCTEM W Ta30B.
3akoubl Ilackans wu Apxumena. I'mapocratuueckuid
napagokc. I'mapocrarnueckoe B3BelIUMBaHME. [IBHKeHHE
uaeanbHoOi xkujakoctu. Hecokumaemas xKUAKOCThb. JIMHUM
TOKAa. Y paBHEHHUE HEPa3pbIBHOCTH. Y paBHEHUE bepHyun.
[aBienne B moroke xuakoctu. Popmyna Topuuemm.
®opma crpyu. Peakums crpyu. I'mapaBiaudeckuil ynpap.
JIBukeHue BA3KOW JKUAKOCTU. IlorpaHuyHBIA CHOM.
JlamunapHoe  TedeHue. TypOyneHTHOe  JIBUJKEHUE.
Oo6tekanue Tena norokom. [lapagokc lanambepa. Dddekr
Marnyca. Bsskoctes n mupkymnsauud. [logsemuas cuna u
no0oBoe compoTuBieHue. Bs3kas xuakocte B TpyoOe.
®opmyna [lyazeitnis. Meroasl 1momo0uss U pa3sMEpHOCTH
MIpU U3YYEHUH JIBMO>KEHMS >kujkocTH. Yucna PeliHonbaca,
Opyna, Maxa u Crpyxans. TypOylneHTHOCTb U
TUAPOANHAMUYECKAs HEYCTOUUNBOCTh. OCHOBBI MEXaHUKH
CIUIOIIHBIX  cpen.  Ympyrue  nedopmanuu.  Bumsi
nedopmarnuii. 3akon ['yka. Moayne FOnra. Koagduunent
[Tyaccona. Moaynb BCECTOPOHHETO CXaTHsl. DHEPrus
ynpyroit nepopmanuu

Tema 1.4. Konebanus

@dazoBasg miIockocTb. PazoBas Tpaekropus. DPazoBbIN
MOPTPET MEXaHMUYECKOW cucTeMbl. AnuabaTHuecKue
WHBAapUaHThl. ['eoMeTpuuecKuil M (QU3NYECKUIl CMBICIH

uHBapuanTta.  OcoOeHHocTH  (U3MKH  KoJeOaHUH.
INapmonnueckuii ocrmsaTop. CoOCTBEHHbIE KOJIeOaHMS.
VYpaBHeHHe JIBYDKEHUS. HauanbHble YCIIOBHS.

DHEpPreTUYEeCKUe TMPEBpAIlCHUs. Y paBHEHUE JIBUKCHUS
OCLMJUIATOPA € 3aTyXaHueM. Jluccumnanus MeXaHU4eCKOU
sHeprun. Bpems xku3HM  KoieOaHuid. JlekpemeHT

3aTyXaHUS. Ocuunnstop C CYXHUM TPEHUEM.
Boinyxaennsie koneOanusi. CHHycOMJallbHOE BHEIIHEE
BO3JICUCTBUE. YpaBHeHue JBHKCHUS. daz3oBrIe

cooTHouIeHUs. Pe3oHaHc. DHEepreTuyeckne NnpeBpanieHus
IIPU BBIHYXJIEHHBIX KoJieOaHMsX. [lepexoaHble mporeccsl.
Bpemsi  ycraHoBneHus kojeOGaHuMi. ABTOKOJI€OaHMS.
Crnoxenue kosneGanuil. Mexanuueckue BOJIHBL. BoiHbI B
ynpyrux cpenax. [lonspuzanus BoiaH. DHEPrUs U UMITYJIBC
BosiH. Bekrop YmoBa. Ilmockas Bomna. Cdepuueckas
BosiHA. IHTepdepenuus u audpaxius BoiH. KorepeHTHbie
BosiHBL. MHTEepdepeHmonnas kaptuHa. CTosuue BOJHBI.
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[Tpunmuner [tolirenca u ['rolirenca-®dpeHens. 3aKOHBI
OTpaXeHHUST U TpernomiieHuss BoyH. Judpakuus BomH.
Bonubsl ot gBmkymeroca wucrtounuka Konyc Maxa.
D¢ dexr Homnepa. AKycTruueckue BoJIHBL. BomHbI Ha BoJe.
Hucnepcusi. ConuTOHBI. Y JapHbI€ BOJIHBI.

Tema 1.5. PexgTuBucrckag MEXaHUKA.

OcHOBBI  CHEIUAIBHOM  TEOPUHM  OTHOCUTEIBHOCTH.
[Ipunuun  otHocutenbHOCTU.  [locTynatel  Teopuu
OTHOCHUTENIbHOCTH DiHIITeHA. [IpocTpaHcTBO U BpeMms B
CHeluaIbHON TEOPUHU OTHOCHUTEIIbHOCTH.
OTHOCUTENHHOCTh OJHOBPEMEHHOCTH COOBITHH. J[nmHA
TE€1 U JUIUTEIBHOCTh MPOMEXKYTKOB BPEMEHH B PA3HBIX
cucremax orcuera [IpeobpazoBanus Jlopenua. MHTEpBaL.
PenstuBucTckuii  3akOoH TpeoOpa3oBaHUS  CKOPOCTH.
3Be3nHas  aleppamusi.  PelsTUBUCTCKUN  UMITYJIbC.
PensituBuctckas sHeprusi. CooTHomieHHEe OHHINTEWHA.
CBsi3b MEXIYy UMITYJILCOM M 3Hepruel. PensituBucTCKUE
VHBapUAHTBHI. OCHOBBI  PENSITUBUCTCKOW  TEOpUU
TaroteHusi. VHepTHas W TrpaBUTAllMOHHAS  MAacCCHI.
[IpuHuun skBUBaneHTHOCTH. ['€OMETpUS U TATOTEHUE.

Paznen 2. MonekynspHas pu3nka u TepMOIUHAMUKA.

Tema 2.1. Beegenne. OCHOBEI
MOJICKYJIIPHO-KUHETUYECKOU TEOPHH.
DyHKIMK pacpeiesieHusl.

JluHaMuuyeckrue U BEpPOSTHOCTHBIE 3aKOHOMEPHOCTH B
¢usuke. JluHAMUYECKWA W CTAaTHCTUYECKUN METOBI
onucaHus. MHKpPOCKONMYECKUE M MaKpPOCKOIMYECKUE
rnapamerpsl cucreM. Mozens uaeanbHoro rasa. TemiaoBoe
paBHOBECHE. VYpaBHeHue COCTOSIHHSL. Cpenusis
KMHETUYECKass DJHEprus MOJIGKYJ U TeMIieparypa.
Pacnpenenenne  Monekyn  raza 1o CKOPOCTSIM.
Pacnpenenenne  MakcBemna.  [a3 BO  BHEHIHEM
NoTeHIMaIbHOM noje. Pacnpenenenue bonbimana.

Tema 2.2. DneMeHThI PU3HIECKOM
KUHETUKU. SIBIIeHUs TIepeHoca. DIeMEHThI
TEPMOTUTHAMHKH.

CroxacTuyeckue TMpouecchl M HUX 3aKOHOMEPHOCTH.
Quykryaunn. bpoyHoBckoe nBukeHue. COOTHOLIEHHE
Oinmreitna.  ymsl.  Ilpenen  4yBCTBUTEIBHOCTHU

U3MEPUTENBHBIX npuOOpOB. Huddysus,
TETUIONPOBOAHOCTh, BHYTpEHHEE TpeHue B Taszax. JlmmHa
CBOOOTHOTO npobera MOJIEKYII. [Tpocreiimas

KMHETUYecKass Teopusl sBIeHUM mnepeHoca. (OCHOBBI
KBa3UpPaBHOBECHOW TepMoauHaMuKu. IlepBoe Hawano
TEPMOJMHAMUKHA. BHYTpEHHssI 3HEPrus U TEIUIOEMKOCTh
razoB. OOpaTtumble U HeoOpaTUMble Tpolecchl. Bropoe
Hayaymo TepMoauHaMuku. OHTponusa. UHukn Kapao.
Tepmoaunamuueckuit  K.ILJ[.  TemumoBoi  MamivHbL.
Teopema Hepucra 00 suTpomuu. TepmoaumHamMu4ecKue
(YHKIIMHM U YCIIOBHSI PaBHOBECHS CHCTEM. XHMHYECKHMA
noteHuan. OCHOBBI CTaTUCTUYECKON TEPMOJIUHAMUKH.
Pacnpenenenne I'mG6ca a1 cucTeMbl B TEpMOCTarTe.
Oyuknun pacnpenenenus bosze-OnHmreiiHa u Oepmu-
Hupaka. OCHOBBl  TEpMOJMHAMUKH  PAaBHOBECHOI'O
3JEKTPOMArHUTHOTO ~M3JIYy4EHUS. OJKCIEPUMEHTAIbHBIC
3aKOHBI W3Iy4YeHUs Tel. Mojenb aOCONMIOTHO YEpHOTo
tena. Teopuss Pones- Jxkunca u Tteopus Ilmanka
PaBHOBECHOI'O JJIEKTPOMArHUTHOIO U3JIy4CHUS.
CnoHTaHHOE W BBIHYXKJEHHOE u3inydeHue. Jlazepsl.
IToHsATHE O KBAHTOBOM JIEKTPOHUKE U KBAHTOBOU OITHKE.
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OCHOBHBIE TOJIOKEHUSI COBPEMEHHOM TEPMOIAUHAMUKU
HEPaBHOBECHBIX HeEOOpaTHMbIX TmporeccoB. CKOpPOCTh
MIPOU3BOJCTBA SHTPOIHH u MHTEHCHUBHOCTD
TEPMOAMHAMHUYECKUX IIPOLIECCOB. OcHoBHbIE
3aKOHOMEPHOCTH JIMHEWHOW TepMoauHaMuku OH3arepa.
[lonatne o mepekpecTHbiXx dddexrax. Kpurepuit
3BOJIIOLIMH. CraunoHapHsble COCTOSIHMSI.
TepMOAMHAMUYECKOE U KUHETHYECKOE OIUCAHUE SABIECHUN
epeHoca B  paMKax JIMHEWHOW  TEPMOJUHAMUKH.
Y CTONYMBOCTB CTAllMOHAPHBIX COCTOsAHMN. KnHeTnueckue
(azoBble TEpexoAbl U TMPOIECCHl CaMOOPTraHMU3alMH B
CUCTEMAX, 1aJEKUX OT TEPMOJMHAMUYECKOI'O PABHOBECHS.
[loHsATHE O CUHEpPreTUKe.

Tewma 2.3. B3aumoielicTBue MOJIEKYT B
ra3ax M KUJIKOCTSIX

Peanbubie raszel. Cuibl Ban-nep-Baanbca. YpaBHeHue
Ban-nep-Baanbsca. 3akoHOMepHOCTH TIepexoja ras (map) -
KUJIKOCTb. YpaBHeHue Knaneipona-Kiaysuyca.
Kpurnueckoe cocrosnue BemecTsa. BiaxxHocTh Bo3yxa.
Crpykrypa u cBoiictBa >xujkocteil. IloBepxHocTHas
SHEpPrusT M TOBEPXHOCTHOE HATSHKEHUE Ha TPaHUIE
KUJKOCTB - Iap. MeXMONEKyJISIpHOE B3aMMOJICHCTBUE HA
IPAaHMIIE JKUIKOCTh - TBepaoe Teno. (CMaunBaemMocCThb,
KanwuIApHbIe sABJICHHs. DPuU3MYECKHE CBOWMCTBA BOJBI.
3aKOHOMEPHOCTU SBJIICHMI TMIEpPEeHOCa B KHJIKOCTSX.
CreneHb  ymopsiIOUEHHOCTH  CTPYKTYPBl  JKUJKOCTEH.
Kunkue xkpucramibl U Ux cBoiicTBa. Da3zoBble NEPEXObI
KUIKOCTb - TBEPAOE TEIO0 M HX 3aKOHOMEPHOCTH.
Jlnarpammbl paBHoBecus (a3. TpoiiHas Todka.

Pasznen 3.

DJIEKTPUYECTBO U MAarHETU3M

Tema 3.1. BBenenue. DieKTpocTaTHKa.

ONEKTPOMarHUTHBIE  B3aUMOJEWUCTBHUA B IIPUPOJE.
[Ipenmer KJIACCUYECKOU 3JIEKTPOIUHAMHUKHU.
Onexrpuuecknii 3apsai. 3akoH KynoHa. 3akoH coxpaHeHus
JJEKTPUYECKOTO  3apsia. DnexTpuueckoe  IoJe.
HaneHonelictBue u Onm3kozeiicTBue. HampsbkeHHOCTD
aJeKTpudeckoro  nons.  llpuHmun — cyneprio3unuu.
OnexTpuueckuid qunoisb. [loBeneHne 1umoss BO BHEIIHEM
JJEKTPUYECKOM I0J1€e. JIM3IeKTpruecKas: MpOHUIAEMOCTb.
Onexkrpuueckas uHAyKUMA. 3akoH [laycca. [Iloss,
CO3/71aBacMble CUMMETPUYHBIM pacnpeneneHueM
IEKTPUUECKUX 3apsiioB. PaboTa cull 3IEKTpUYECKOTO
niotst. [loreHnman anekrpocraTnyeckoro nmosts. [IpuHnmn

CYNEPHO3ULMH Ul MOTEHIHMANOB. CBSA3b HAPSKEHHOCTH
noyist U noreHnuana. YpapHeHus Ilyaccona um Jlamnaca.
[loTeHuManpl 3I€KTPOCTATUUECKUX MOJEW MPOCTEUIINX
3apsKEHHBIX IIPOBO/IHUKOB. [IpoBogHMKHN B
anexkTpudeckom mosie. [lone BHyTpu NpOBOJHUKA Uy
noBepxHOoCcTH.  [loBepxHOCTHasT  IIOTHOCTH  3apsja.
OHeprus CUCTEMBI TOUEYHBIX 3apsioB U IPOBOJHHUKOB.
Cuitbl, IEWCTBYIOIIME HA NMPOBOAHUKH B JJIEKTPUYECKOM

noyie.  DJEKTPOEMKOCTb.  EMKOCTB ~ yEIMHEHHOIO
npoBoaHMKa. KoHnzaeHcaTopel. OHeprus 3apsKeHHOTO
KOH/JIEHCATOopA. ObbemHast IIJIOTHOCTh SHEPIUU

QJICKTPHUYCCKOTO ITOJIA.
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Tema 3.2. CraiuoHapHBIN AIEKTPUUECKUN
TOK

Ycnous CYILIECTBOBAHUS CTallHOHAPHOTO
JIEKTPUUECKOTO TOKA. DJIEKTPUUYECKUN TOK U IMIOTHOCTb
Toka. CTOpOHHUE CUJIBbL. DJIEKTPOJABIKYIAA CUja. 3aKOH
Oma B wuHTerpampHOW u nuddepeHuuansHol  (dopme.
Y nenbHoe COIPOTUBIICHUE u MPOBOAUMOCTD.
[IpoBonHUKH, MOJTYTIPOBOIHUKH, TMBJICKTPUKH.
CBepxnpoBOAHUKH. PacueT  pa3BETBJICHHBIX  IIEMEH
nocrossHHoro Toka. IIpaBuma Kupxroda. PabGora wu
MOIIIHOCTh B ILIETIH IMOCTOSHHOIO TOKa. 3akoH Jxoyss-
JleHna B mHTErpasibHON M quddepeHaIbpHoi Gopme.

Tema 3.3. Tlosist ABMKYIIUXCS 3apsiIOB.
MarHuTHOE MoJIe CTALIMOHAPHOT'O TOKA.

MaruuTHbIe CHJIBI. OTHOCHUTENBHBIN XapakTep
3JIEKTPUYECKOI0O K MArHUTHOrO nosiel. HBapuaHThI
3J€KTPOMArHUTHOI'O TOJISL. Nsmenstomeecs

3JEKTPUYECKOE I0J€ KaK MCTOYHUK MArHUTHOTO IOJIS.
"MaruuTHO€ B3aUMOJICMCTBUE KaK PEISATUBUCTCKUU
s dext. Uanykuus MmarauTHOro nosst. 3akon buo-Casapa-
Jlannaca. Hanps>keHHOCTh MAarHUTHOTO 10JIsl. MarHuTHoe
T0JIe MPSIMOJIMHEWHOT0 M KPYyroBOTO TOKOB. 3akoH ["aycca
JUIsL  MarHuTHoro mojis. Teopema o0 LUPKYJISALUU
HaIpsHKEHHOCTH MAarHUTHOTO Mojs. MarHutHoe mojie B
COJICHOMJIE U TOPOUJAJIBHOM KaTyiike. MarHutHoe moJje
BHYTPH IIPOBOJHHMKAa C TOKOM. MAarHuTHBI IIOTOK.
MarnuTHoe mnoJe JABWXKYUIErocs 3apsana. MarHuTHbIN
MOMEHT KpyroBoro Toka. Cuna Amnepa. Bzaumopeiicrsue
JBYX MapajulesibHbIX TOKOB. IlonHast marHuTHas cuia,
JICHCTBYIOIAA Ha TOK. EquHuIa M3MEpeHus Cuibl TOKa -
Ammep. MexaHuueckas pabora 1O IEpEMELICHHUIO
MMPOBOJIHUKA U KOHTYpPa C TOKOM B MarHUTHOM Toiie. Cuiia
Jlopenuia u ee cBoiicTBa. [[Br>keHUE 3apssKEHHBIX YaCTHIL B
AJEKTPUYECKOM M MarHUTHOM Toysix. [{ukioTponHas
yactoTa. [IpononbHas (GoKycHpoBKa B MArHUTHOM TIOJIE.

Tewma 3.4. DnexTpoMarHuTHAsE HHYKIIUS
11 OCHOBBI TEOPUH JIEKTPOMAarHUTHOTO
MOJISL.

Wunykuuonnsiit Tok. [Ipasuiio Jlenna. 3C uHaykumu.
3akon ~ ®apages  3JIEKTPOMAarHUTHOM  HMHIYKIUU.
YHUBEpCanbHOCTh  3aKOHA  MHAYKIMU.  Buxpesoe
aneKkTprueckoe nose. Buxpessie Toku (Toku Pyko). CrivH-
addext. berarpon. SABneHus caMOMHIYKIIMUA U B3aUMHOM
nHAyKUUA. UHIyKTUBHOCTh. IHIYKTUBHOCTh COJIEHOMAA.
OHeprusg MarHutHoro nons. OObeMHas IUIOTHOCTh
SHEpruM MarHuTHoro mnois. Tok cmemeHus. OmbITHI
Poynanna u OiixenBanbaa. [lonHas cucrema ypaBHEHM
Makcgemta. Duznyeckoe COIEpKAHUE U BaKHEHUIIEe
CJIEeACTBHE Teopur Makcsesia.

Tema 3.5. KBasucrannoHapHble SBJICHUS
B JIEKTPUYECKUX LIETISAX.

VYcnoBus kBasucTaunoHapHOCTH. [lepexoansie mporeccsl
B O€nyu C AaKTUBHBIM, CMKOCTHBIM HW HWHAYKTHUBHBIM
conportuBieHueM. Ilpomecchl 3apsiaku M paspsAOKd
KOHJIEHCATOpa.  OJEKTPUYECKMH TOK B [eNu C
MHIYKTHUBHOCTBIO.

Tema 3.6. DnekTpoMarHuTHBIE KoJieOaHUs
1 IEPEMEHHBIN 2JIEKTPUUECKUM TOK

KonebartenbHbrit KOHTYD. AHanorust MEXY
MEXaHUYECKUMHU M DIIEKTPOMArHUTHBIMH KOJIEOAHUSMHU.
®opmymna TomcoHa JyIst 4aCTOTHI COOCTBEHHBIX KOJIEOaHUH
KOHTYpA. OHepreTuyeckue MIPEBPALLEHUS Ui
COOCTBEHHBIX KoyiebaHMil. 3aTyxaHue COOCTBEHHBIX
KosnebaHui M Juccunanus sHepruu. Jlorapupmuueckuii
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JNEKPEMEHT 3aTyXaHus. Bpems JKu3HH KOJcOaHMI.
KonebarenbHbIil KOHTYp € HEIMHEHHBIMH 3JIEMEHTAMHU.
BoinykaeHHbIE 3JIeKTpUYECKUe KojeOaHus B KOHTYpe.
YcranoBuBmmecs: koneOanus. Pe3zonanc. IlepemeHHBII
TOK. CONPOTUBIIEHUE, EMKOCTh U UHAYKTUBHOCTh B LIEMH
IIEpEMEHHOT0 TOKa. BekTopHble nuarpaMMsbl. 3akoH Oma
JUIsL 1ered nepeMeHHoro Toka. Mwmmemanc. Paborta u
MOILHOCTh B LIENM NEPEMEHHOIO TOKAa. DHEPreTH4eCKHUe
MpeBpalleHUs]  NpU  BBIHYXJIEGHHBIX  KOJeOaHUSX.
DNEeKTPOMarHuTHBIE  aBTOKOJEOaHUs. Y CTOWYMBOCTH
aBTrokoseOanuii. Ilpenenbuplii mukia. Ilapamerpudeckuit
pe3oHanc. Ilopor  mapamerpuyeckoro  pe3oHaHca.
[TapameTpuueckuii pe30HaHC U BHIHYKICHHBIE KOJICOaHMUSL.
Penakcanmonnsie koneGanust. KOHTYpbI ¢ MHIYKTHBHON U
€MKOCTHOH CBA3BIO

Tema 3.7. DneKTpoMarHUTHbIC BOJTHBI.
CraTudeckue 1mossi B BEIIeCTBE.

OtkpeiThiii  BuOpatop. Omneitel  ['epna.  Mexanusm
U3IY4YeHUs  DJIEKTPOMAarHUTHbIX  BOJH.  M3mydenue
OCHWJIIMPYIOLIET0 3apsiia. DHEPrusl 3JIEKTPOMATHUTHOM

BoyiHbL.  [lnmoTHOCTP ~ moTOKa  dHeprum.  lllkanma
OJICKTPOMArdHMuTHBIX BOJIH. FeHepaTopLI
AJIEKTPOMArHUTHBIX KoJieOaHuil U BoJiH PacnipocTpanenue
PaIOBOJIH. [Tone chepuueckoin BOJTHBI.

DNeKTpOMarHuTHBIC BOJHBI W Tepeaada HWH(pOpMaIUH.
[Mpunuun paanocsizu. CTosiyue BOJHBI B PE30HATOPE.
CoOctBeHHble 4YacTOoThl. BomHoBoubl.  Ilomsipusarus
TUANEKTpUKOB. CBsi3aHHbIE 3apsabl. [loysipr30BaHHOCTD.
OcHOBHbBIE YpaBHEHHS SJEKTPOCTATHUKU JIUAJICKTPUKOB.
['panuunbie  ycioBHST Ha  MOBEPXHOCTH  paszjena
" MUAIIEKTPUK-IUDIICKTPUK" U "TIPOBOAHUK-TUIICKTPHUK".

JusnexTpudeckas MIPOHUIIAEMOCTh HEOJTHOPOJTHBIX
IaaeKTpukoB. [IpuOmmkenne 3¢G¢GeKTUBHON Cpembl.
[I1OTHOCTH DHEPTUU  DJIEKTPOCTATUYECKOTO TMOJs B

JIADJIEKTPUKE. CerHeroneKTpHUKH. DNEeKTPETHI.
Hamarumunpanue BEIIICCTBA. HamarHm4ueHHOCTS.
MarxauTtHas IIPOHULIAEMOCTb. JIlnamMarHeTHKH.
[TapamarsneTuku. PeppOMarHeTHKHU. OcHoBHbIE

YpPaBHEHUS MarHUTOCTATUKU B BeEIIECTBE. | paHUYHbBIE
YCJIOBHSI Ha TOBEPXHOCTH paszlenia JBYX MarHeTHUKOB.
[IIOTHOCTE 3HEPrUM MOCTOSIHHOI'O MAarHUTHOTO MOJIS B
BeniecTBe. MaruuTHEIC IICTIH.

Tema 3.8. DnekTpuyecKkue TOKH B
BaKyyMe€ U B Pa3JIMYHbIX Cpelax.
JeMeHThl (PU3UKHU TJIa3MBl.

Onexrpuueckuid Tok B Bakyyme. ®opmyna JleHrmropa.
TepmosnexktponHass  smuccuss.  Omuccus  loTTkw.
ONeKTpONpPOBOAHOCTh Ta30B. BuIBI CaMOCTOSITENBHBIX
pa3psaoB.  DJIEKTPONPOBOJHOCTh KUIAKOCTEH. 3aKOHBI
anekTposnnza Papazgest. IIEKTPONPOBOAHOCTh METAIIIOB.
DIJIEKTpOHHAA Teopus HpyneJlopenna " ee
OTPaHUYEHHOCTb. OneKTpOnpPOBOAHOCTD
HEMETAJUIMYECKUX TBEpAbIX Tell. [lma3zmeHHoe cocTosHue
BEILECTBA. 3aKOHOMEPHOCTH B3aMMOJENCTBUSA
AJIEKTPOMArHUTHOTO TMOJS ¢ IUIa3MoM. BouHbl
HEYyCTOMYMBOCTH B IuI1a3Mme. [lmasMeHHoe cocTosiHMe
BeIeCTBA BO BcelleHHOM.

Pazgen 4. Ontuka
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Tema 4.1. BBegenue. DNeKTpOMarHuTHbIC
Oeryiue MOHOXPOMATHYECKUE BOJTHBL.

[Ipenmer onTukU. DBOMIOLUS TPEACTABICHUI O TIPUPOJIE
cBeTa. DJEKTPOMAarHuTHas npupona csera. [lmockue u
cepuyeckue IJIEKTPOMAarHUTHble BOJHBL. ~ Pa3oBas
CKOpOCTB, ee n3MepeHne. lupapuantHOCTh (Pas3bl. DPPexT
HNomnepa B ontuke. Ilomsgpusanus 31€KTpOMarHUTHBIX
BOJIH. Paznuunsle [IpECTaBICHUS COCTOSIHUI
nosgpusanuu.  OnucaHWe  COCTOSHUN — MOJIAPU3aLUU.
KommuekcHas ammuryzaa. OHEpPrusi 3JIEKTPOMAarHUTHOU
BoJHBL. IInoTHOCTE mnOTOKa 3Hepruu. ['ayccoB IydoK.
NMmynsc  3J€KTpOMarHuTHOM — BOJIHBL.  [IIIOTHOCTH
nMmiynbca. [laBnenue cBera. BzammonelictBue cBera u
rpaBUTalMU. OBOJIOLUUSA 3Be3l. MOMEHT uMIIyJbca
JIEKTPOMArHuTHHIX BOJIH. D dexT CaioBCKOro.

Tema 4.2. VI3amepeHue sHepruu
AIIEKTPOMArHUTHBIX BOJH. Cyneprno3unus
HIIEKTPOMArHUTHBIX BOJIH.

[Mpuemanku  cBeta.  OcHOBHBIE  (DOTOMETpPUYECKHE
noHsATHsI. CBSA3b MEXIY SHEPreTUYECKUMU U CBETOBBIMU
XapaKkTepPUCTUKAMU W3JTyYEHHUS. Hcnonn3oBanue
(hoTOMETpHUUECKHIX HU3MEpPEHU B actpodusuke.
Cynepno3unus Oerymmux IUIOCKMX BOJH. ['pynmoBas
ckopocTb. Mmnynechl cBera. @ypbe-aHalu3 HMIYJIbCOB
cBera. CriekTpaibHasi MIMPUHA JIUHUU U3TydeHus. Bpems
KOT€pEHTHOCTHU. BOITHOBOM 1IyT.

Tewma 4.3. PactipocTpaneHue cBeTa B
M30TPOITHOM CpeJie.

Hucnepcus ceera. Kiaccuueckass 2J€KTpOHHAs TEOpHUs
mucriepcun cBeta. Panyra. [lornomienue u paccesHue
cBera. Buasl paccesnus. 3akon ['ycraBa-Mu. [NomybOoit
nBeT HebOa. KomMOnHalmoHHoe paccesHue.

Tema 4.4. OtpaxeHue U IpeaoMiIeHUuE
CBeTa Ha IpaHUIle pa3jiena AByX Cpell.
WuTepdepennms cBera

@opmynsl Dpenens. llosHOe BHYTpEHHEE OTpaKEHUE.
Otpaxenue oT noepxHocTH MeTawioB. [lomspuzanus
CBETa NpU OTPAXKECHUH, IPEIOMIEHUH U MOTJIOUICHUH.
3akoH bproctepa. Crona Cronerosa. [lonsgpouasl. 3akoH
Mamroca. KorepentHocTh cBeta. Kiaccuueckue meToms
MIOJIy4EHUS UHTEepHEPEHIIMOHHON KapTHHBI.
PacnipeniesieHrie  MHTEHCUBHOCTH CBE€Ta B JBYXJIY4E€BOM
uHTep(EepeHIMOHHOH  KapTHHe. BrusHue pa3mepoB
HUCTOYHUKA W HEMOHOXPOMATUYHOCTU U3IyYEHHUS Ha
KayecTBO HMHTEPPEPEeHIIMOHHOW KapTUHBI. DyHKIUA
KOppEJALU (crenenun KOT'€pEHTHOCTH) BOJIH.
WnTepdepeHist OT JBYX HE3aBUCHUMBIX HCTOYHUKOB.
Oneir  Bpayna-TBucca. WHTepdepeHunss B TOHKHX
mieHkax. [1osocel paBHOroO HAaKJIOHA, PaBHOM TOJILIMHBIL.
MhHuoronyueBas  uHtepdepeHuus.  HMHreppepomeTpsl.
[Mpunun ®@ypbe-cnekTpockonuu. MHTephepeHIoHHbIe
cBeToPUIBTPBL. BhICOKOOTpaxkaromue AUIIEKTPUUECKUE
noKpbITUs. IIpocBeTiieHHas onTHKa.

Tema 4.5. PacipocTpaHeHue cBeTa B
AQHU30TPOIHOU Cpene.

[BoiiHoe  syuenpenomieHue. Da3zoBble  MIACTHHKM.
[MonspuzannoHHsie MIPU3MBIL. NuTtepdepennus
MOJISIPU30BAHHBIX ~ BOJIH.  VICKycCTBEHHOE  JBOMHOE
mydenpenomienue. Merox ¢oroynpyroctu. CBETOBbIE
3aTBOPBLI. COBpCMeHHI)Ie MCTOABI HU3MEPCHUSA CKOPOCTHU
ceera. OmnTuyeckas CBsI3b. BpamieHue MIOCKOCTH
nossipuzaruu. Dddext Dapanges.

Tema 4.6. [ludppaxuus cBeta

IIpunnun I'rolirenca-®penensa. Meron 30 Dpenens.
3oHHas actuHka. udpaxius Openens oT npocTednmx
nperpaz. Ilepexon oT nudpakunonHoil kapTuHsl Openenst
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Kk nudpakiuonHo kaptuHe Dpaynrodepa. Judpaxius
@paynropepa Ha Kpyriom oTBepcTuH. Judpaxius
O®paynrodepa Ha menu. JudpaxmumoHHas pemieTka.
CoBpemenHble TUGPAKIUOHHBIE pemeTku. [IpuMeneHue
@dypbe-aHanu3a JUId HCCIEI0BaHUSA JIUQPAKIUU CBETa.
Hudpaxius Ha  JBYXMEpPHOH U TpEXMEPHOU
NEPUOTNYECKUX CTPYKTypax. ITonsTHe 0
PEHTTCHOCTPYKTYpPHOM aHanu3e. BriusHue mudpakuuu
CBETa Ha Ppa3pellalollyl0 CIIOCOOHOCTh ONTHUYECKUX
pubOpOB. Teopus AGOGe. [IpocTpancTBeHHas
dbunpTparmsi.

Tema 4.7. T'onorpadus

Cxembl ToONOrpaUyecKoil 3alMuCh U BOCIPOU3BEICHUS.
lNomorpamma miockoil BosiHBL. ['oorpamMma  TOYKM.
IInockme wu  oOwvemMHBIE TONOrpamMMmbl.  CBoiCTBa
roJIOTPaMM, UX TIPUMCHCHHE.

Tema 4.8. 'eomeTpuyeckas onTuka.

[IpenenpHblii  1epexod  OT  BOJHOBOM  ONTHKHA K
reoMeTpuyeckord ontuke. OrpaHUYEHHOCTh JIYYEBBIX
MPEJICTABICHUM. [TpuHIIMDI ®epma. DNIeMEeHThI
rpaJlueHTHON onTuku. [IpenomiieHne U oTpakeHue cBeTa
Ha cepuuecKkod TpaHUIe pasnena IByX cpea. JIMH3HI,
ONITUYECKUE CUCTEMBL. AOGeppaliis ONTHUYECKUX CUCTEM, UX
HCIIPABJICHUE

Paznen 5. ®usuka aToMOB ¥ aTOMHBIX SIBJICHUN

Tema 5.1. Beenenune. KBantoBas onTuka.

Bremnnii porosddexr. YpaBuenue DitHmTeitHa. D et
Komnitona. KoprmyckynsipHo-BosTHOBOM Jyanu3m. POTOHBI
U UX CBOMCTBA.

Tema 5.2. Kimaccuueckre MoaeIn aToMa

CTabWIbHOCTh M pa3Mepbl aTOMOB. 3aKOHOMEPHOCTH B
aTOMHBIX crieKTpax. KanenbHble U sAepHbIE MOJEIN aTOMA.
Atom Bogopoxa mno bopy. Ombitel ®panka u ['epua.
Henocratky Kiraccnueckoi TEOpUH aToMa.

Tema 5.3. KopryckyisspHO-BOITHOBOM
Tyalii3M MUKPOOOBHEKTOB.

['mnore3a e bpoilng u  ee  JKCIEPUMEHTAIBHOE
noareepxkaeHue. Bonna ne bpoinsa. BosHoOBOUM maker.
I'pynnosast ckopocts. COOTHOLIEHUE HEOTIPENETIEHHOCTEN.
3aaHue cocTOsIHUS MUKpooObekTa. BomHoBas pyHKIMS U
€€ CTaTUCTUYECKHUM CMBICIL.

Tema 5.4. Ypauenue llpeaunrepa.
JJIEKTPOH B aTOME BOJAOPO/IA.
MHOTr03J1EKTPOHHBIE ATOMBI.

Bpemennoe ypaBuenue Illpenunrepa. CraunoHapHoe
ypaBHeHue lllpenunrepa. @U3NYECKUI CMBICI PELICHUS
ypaBHenus lllpennnrepa. Mukpodactuna B OJHOMEPHOU
MOTEHIMAIBHON AMme. [IpoXokIeHrne MUKPOYACTHI] HAJl U
1 (V) MOTEHLIMAIbHBIM O6aprepoMm. KBaHTOBBII
rapMOHHYECKM ocnwuiATop. [IpMHIHN COOTBETCTBHS.
VYpasuenne lpenunrepa s 3meKTpoHa B chepruecku
CUMMETpUYHOM moJe sanpa. Maes oOmero pemieHus u
KBaHTOBBIE YHUCIA. DJEKTPOH B CBOOOIHOM COCTOSHUU.
ONEeKTpPOHHBIE 000JI0YKH aToma BOJOpOJA.
Bonopononono0Hbie HOHBI. DHEPreTUUECKHUE COCTOSTHUS U
CHEKTPbI aTOMOB LIEJIOYHbIX 37eMeHTOB. OnbIThl LlITepHa
n I'epmaxa. MynpTUINIETHOCT CHEKTPOB U CIIMH
anekTpoHoB. CnuH  opOMTaNbHOE  B3aWMOJICHCTBHE.
Bexropusie Mogenu aroma. OpTo u maparenuii. ATOM BO
BHEITHEM  MarHuTHOM moje. Oddekr 3eemana.
3amnoJIHeHHE AIEKTPOHHBIX COCTOSIHUM B atome. [IpuHImm
ITaymu. IlpaBuno Xynpa. Ilepuonmueckas cucrema
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3JIEMEHTOB Menaeneena. XapaKTepUCTUUECKUE
PEHTI€HOBCKUE CIEKTPbl. 3akoH Mo3nu

Paznen 6. duznka aTOMHOTO sijpa U YaCTHIL

Tema 6.1. AToMHBIE CCTEMBI. ATOMHOE
SITIPO.

'etepononisipHas ¥ romeomnojisipHasi CBSI3U aTOMOB B
MoJeKyibl. Monekyna Bogopoaa no [Maitiepy-Jlonmony.
OcHOBHBIE CBOWCTBA XUMUYECKUX CBs3ei. | mOpuau3anus
opOuTanei. Meron MOJIEKYJISIPHBIX opOuTasnei.
DHepreTuveckue ypoBHHU, OOYCIIOBICHHBIE JJICKTPOHHOU
KOoH(pUTyparueii, BUOpamueil W poTanued MOJCKYIIL.
Coektpel  Monekyn. KomOumHammoHHOE — paccesHue.
CBolicTBa U CTPOEHHE ATOMHOIO fAlpa. SIepHbIC CHUIIBL.
Buptyanbnsie nuonsl. Kanenbnas monens saapa. opmyna
Baiiizekkepa. Monens siaepHbix obonouek. O0o0meHHas
MOJIEJIb sJIpa.

Tema 6.2. PannoakTUBHOCTD.
B3auMoaeicTBre 4aCTUL] U3JIy4EHUs C
BEIICCTBOM.

OTKpbITHE PAAMOAKTUBHOCTH. 3aKOHBI PaJMOAKTHBHOIO
pacmana. Anbga-pacnazn. 3akon [elirepa-Heromna. bera-
pacrajg M €ro pa3HOBMIHOCTH. I'mmore3a o HEHTpHUHO.
Cnaboe B3ammopeiicteue. Omnbir Koysna u Peiineca.
Antuneiitpuno. OnbiT [leBuca. I'aMmma-uznyuenue suep.
BuyTpennss KOHBEPCHUSI JJIEKTPOHOB. Db ekt
Meccbayspa. MoHn3amoHHOE TOPMOKEHHUE 3apSKEHHBIX
yacTUl. YIpyroe paccesHHe 4YacTul. TOpMO3HOE
W3JIy4YCHHUE. H3znyuenue BasuiioBa-Yepenkosa.
B3anmopencreue HEHUTPOHOB c BEILIECTBOM.
B3aumoneiicTBre raMman3ityueHus ¢ BEIecTBOM. MeToabl
perucTpalmu sJIEpHbIX YaCTHIL.

Tema 6.3. SInepHble peakiuu

Knaccudukanus snepHbix peakiuii. 3aK0OHbl COXpaHEHUs B
SIIEPHBIX peaKkUUAX. SInepHble peakuuu, HAYIIHE 4Yepes
cocraBHOE s11po. IIpsimble saepHble

peakuuu. JleneHue TSDKEBIX siAep. DHEPrus U MEXaHU3M
JesieHus. BTopuuHble HEHUTPOHBI M LIENHBIE SIEPHBIC
peakuuu. SnepHble peakTOpbl M aTOMHAas JHEPreTHKa.
Peaknum  o0pa3zoBaHMs  TPAHCYpPaHOBBIX  AJIEMEHTOB.
Cunres nerkux saep. TepmosiaepHas peakuust Ha CosHLe.
Bonoponnas Gomba. VYmpapiseMmblii, TepMOsIACpHBII
CHHTE3.

Tema 6.4. DnemeHTapHbIC YaCTHUIBI

Bunsl B3aumoaeicTBUs U KilacCU(pUKaLUs 3JIeMEHTapHBIX
gactul. Yactuiel ¥ aHTHyacTunbl. KBapkoBas monens
anpoHoB. HenaOmromaemocts kBapkoB. Ilonstne o
KBaHTOBON xpomojuHamuke. [noonbl. Ilonatue 00
YHUBEPCAJIbHOM TEOpUM CHalbIX B3aUMOJCHCTBUH U
€IMHOM  Teopun  ciHabbIX U BJIEKTPOMArHUTHBIX
B3auMoJielcTBH. Bennkoe o6beanHeHue.

3ansTus cemuHapckoro tuna (IlpakTuyeckune 3aHsATHA)

OO61re pekoMeHAaluy 10 MOAr0TOBKE K CEMUHAPCKUM 3aHATUAM. [Ipu moaroroske k pabote BO

BpeMs MpPOBEACHUS 3aHATHH CEMHHApPCKOIO THIMA CleAyeT OoOpaTHTh BHUMaHHME Ha CIeIyloIlue
MOMEHTBI: Ha MpOLEecC MpeABapUTEIbHOW MOArOTOBKH, Ha pabOTy BO BpeMsl 3aHATHUS, 00pabOTKY
IIOJIYYEHHBIX pEe3yJIbTaTOB, UCIPABIIEHUE TONYYEHHBIX 3aMedaHuil. [IpeaBapurenbHas MOAroTOBKA K
yu4eOHOMY 3aHSATHIO CEMHHAPCKOTO THIA 3aKJII0YAeTCsl B M3YYEHUM TEOPETHUYECKOro Marepuana B
OTBEICHHOE Il CAMOCTOSTEIbHOM paboThl BpeMsi, 03HAKOMJICHHE C MHCTPYKTUBHBIMU MaTEpUAIaMH C

OCJIBO OCO3HAaHUsA 3a1a4 3aHATUA.
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PaboTa Bo BpeMs TpOBEACHUS 3aHITHS CEMHUHAPCKOTO THIIA BKIIOYAET HECKOJIHLKO MOMEHTOB: a)
KOHCYJTbTUPOBaHUE OOYYAIOIIMXCS TPEMOAaBaTeIsIMU C IEIbI0 MPEIOCTABICHUSI HCUYEPIBIBAIOIICH
nHpopManuu, HeoOXOAUMON IJII CAMOCTOSITEIPHOTO BBITTOTHEHHUS TPEIIOKEHHBIX MPENoaBaTeIeM
3aja4d, 0) CaMOCTOATENBHOE BBIOJHEHHE 3aJaHHi COTJIaCHO 00O3HAYCHHOH y4eOHOW Mporpammon
TEMAaTHKH.

Pazgen 1. Mexanuka

Tema 1.1. Beenenune. Kunemaruka. JluHamuka.
1. Cucrempl otcuéra, TpaeKTOpHs, IyTb U IepeMellleHue PelieHue 3agad Ha OIpeleleHHe
XapPaKTEPUCTUK JTBUKCHUS.
2. PaBHOMEpHOE 1 paBHOYCKOpEHHOE ABMXkeHue. [loctpoeHune rpaduKkoB CKOPOCTH U YCKOPEHHS.
3. KpuBonuneiiHoe 1BHXeHHE: OPOCOK MO/ YIIIOM K TOPHU3OHTY.
4. 3akonbl HeroToHa. 3agaun Ha BTOpOM 3ak0H HbIOTOHA, CUJIBI TPEHM S, HATSXKCHMUSI.
5. JIBmKeHUE CBSA3aHHBIX TEN

Tema 1.2. 3akOHBI COXpaHEHUS
1. 3aKOH coxpaHEHUs UMITyJIbca YIIPYTrue U HeyIpyrue CTOJIKHOBEHHUS.
2. Pabota cunbl. Kunernueckasi 1 moTeHIMaIbHast SHeprus. Beraucnenune padboThl, MOITHOCTH,
SHEPIUu.
3. 3aKOH COXpaHEHMsI MEXaHUYECKON S3HEPIuM 3a/lauMl C NPYKUHAMU, MAITHUKaMH, CKaTbIBAHUEM TEJI.
4. Ilentp Macc u ero aBuxkenue. OrnpeeneHue HeHTpa Macc CUCTEMBI Tell.
5. Y napHsle npouecchl B TEXHUK. AHaJIN3 B3aUMOAECHCTBUN B MEXaTPOHHBIX YCTPOMCTBAX.

Tema 1.3. MexaHuka CIJIONIHBIX CPE.
1. 'mapocraTnueckoe aasneHue. 3akoH [lackans. Pacuér naBienus Ha riyOune, pabora
TUIPaBIMYECKUX MEXAHU3MOB.
2. 3akoH ApxuMesa U yCIoBUs IU1aBaHus Tell. [Ipumepsl u3 TEXHUKH (IIOJIBOJIHBIE alllapatsl,
JIeTaTeIbHbIE allIapaThl).
3. YpaBHeHUE Hepa3pbIBHOCTH U ypaBHeHUe bepnyiuu. [Ipumenenue B TpyoonpoBoiax, CTpysx
BO3J1yXa U BOJBI.
4. Teuenue BsA3KOM xuaKocTu. JlamuHapHoe u TypOyneHTHoe TeueHue. Yucno PeiiHonbaca.
5. Aspoaunamuueckue cuiibl. [logbeMHas cuiia, 1060Bo€ COPOTUBIICHHUE. APPOAMHAMUKA IPOHOB U
JIETATEIbHBIX allapaToB.

Tema 1.4. KoneGanus
. Fapmonnueckue konebanus. AMIUTUTYIa, YacToTa, (paza. YpaBHEHUE TAPMOHUYECKUX KOJICOAHMIA.
. Marematuueckuit U pusndeckuii MasTHUkH. OmnpeneraeHne nepruoaa, MOMEHT HHEPIIHH.
. CB0OOIHBIC U BBIHY K ICHHBIE KOJieOanusi. COOCTBEHHBIE YaCTOTHI CUCTEM.
. 3aTyxarlue U BeIHY)X/IeHHbIE KoJieOaHus. BrusHue TpeHus 1 BHEIIHUX BO3/ICHCTBUM.
. Pe3onanc. fIBnenune pezoHanca B MamnHax u Mexanuzmax. [Ipegorspaiienve aBapui.

DN AW -

Tema 1.5. PensituBucrckas MexXaHuka.
. Ioctynarel OitHIuTelHA. [I[pUHIMI OTHOCUTENBHOCTH U ITOCTOSIHCTBO CKOPOCTHU CBETA.
. [IpeoOpazoBanms Jlopenma. [lepeBo koopiMHAT U BpEMEHU MEXKIy CUCTEMaMH OTCUYETA.
. PensatuBucrckoe cinoxenue ckopocreid. OTan4ue OT KIaCCUYECKOT0 3aKOHA CIIOKEHUS.
. 3aMe]IeHne BpEMEHH U coKpalieHue aauHbl. [lapagokc 01u3Henos, npaktuiueckue 3QQexTsl.
. PenatuBucrckas nuHaMuka. PensTuBUCTCKas Macca, SHEPTHs MOKOs, KHHETHYECKAsl SHEPTUsl.

N B W ==

Pasnea 2. Moaekynsipaasi puznka 1 TepMOIHMHAMHUKA.
Tema 2.1. Beenenue. OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOW Teoprun. DyHKIIMU pacrpeeTIeHuUs .
1. OcnoBnble nousTHs u runote3bl MKT. Jloka3aTenscTBa IUCKPETHOCTH BELIECTBA.
2. UneanpHblil Ta3. YpaBHEHUE COCTOSIHMS HieanbHOro raza (Kmaneiipona—MeHneneeBa). Pemrenne
3a/la4 Ha CBS3b JIaBICHUS, 00beMa, TeMIepaTyphl.
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3. Cpennsisi KUHETHMYECKas SHEpPrus MoOJIeKyal M Temreparypa. CBsi3b MHMKPOCKOMHYECKHX U
MaKpOCKOIMMYCCKUX BCIINYHNH.

4. Pacnpenenenue MakcBemna mo ckopoctsM. Haxoxaenwe Hambosee BEpOSTHOH, cpenHed u
CPEAHEKBAAPATUYHOM CKOPOCTEM.

5. @yHkuus pacupenenenus u e€ rpadudeckoe MmpeacTaBieHue. AHAIU3 BIMSHUS MAacChl MOJEKYT U
TeMIIepaTypsl Ha popmy pacrpenencHus.

Tema 2.2. DneMeHThl GU3NUECKON KUHETUKU. SIBIeHUS epeHoca. JIeMeHThl TEPMOIMHAMUKY.
1. Cpennsist yvHa cBoOoAHOTO pobera Mosiekyi. Pacuér anmuuel cBOOOAHOrO npodera Mpu pa3iIndHbIX
JABJICHUSX.
2. SIenenus nepenoca: auddysus. Kosdounuent nupdysun. 3akon duka.
3. SIBneHus mepeHoca: TeronpoBogHOCTh. KoaddunmeHnt termmonpoBogHoctu. Y paBHenue Oypee.
4. SlBneHus mepeHoca: BA3KOCTh. BHyTpeHHee TpeHHe B ra3ax M >KMIKOCTAX. 3akoH HeroToHa ist
BSI3KOCTH.
5. IlepBoe Hauano TepmoauHamMuKu. PaboTa, Terio, n3MeHEeHNE BHYTPEHHEN YHEPTUH.
6. Termo€MKOCTh ra30B MpU MOCTOSSHHOM 00bEMe U 1aBiieHUuU. CBS3b C YHCIIOM CTENEHEH CBOOOIBI.
7. AmmabGatmueckuii mponecc. Ypauenue Ilyaccona. Ilpumepsl ©3 TeXHUKH (JBUTATENH,
KOMITPECCOPHI).
8. Bropoe nauano repmoaunnamuku. [lousrue sutporuu. [uxn Kapuao u ero KITJI.
9. HanpaBieHHOCTh CaMONPOU3BOJIbHBIX MpoLeccoB. [IpuHIun Bo3pacTanus SHTPOIHH.

Tema 2.3. BzaumozeiicTBue MOJIEKYJ B ra3ax U )KUIKOCTSIX
1. PeanbHble raspl. YpaBHeHue Ban-nep-Baanbca. Otnuunme ot upaeanpHoro rasa. Mcmosb3oBaHue
IIOTIPABOK.
2. U3orepmel Ban-nep-Baanbca u siBierne konaeHcanun. [ padudeckoe mpecTaBiIcHHE.
3. @azoBble IepexoAbpl NEPBOrO U BTOporo poja. llpumepsl: mnaBieHHe, UCHApEHUE,
CBEPXIIPOBOIUMOCTb.
4. IloBepxHOCTHOE HaTsKeHUE. [IpUUMHBI BOSHUKHOBEHM S, METOIbI U3MEPEHUS.
5. KanmmﬂpHme SIBJICHUA. HOI[’I)GM KUIKOCTHU B pr61<ax, CMaYMBaHUEC, HECMAaUYUBaHUC.
6. Bsa3kocTh )KUIKOCTEN U €€ 3aBUCUMOCTb OT TeMIiepaTypsl. [I[puMeHeHne B rTuIpaBIMUECKUX CUCTEMAX
MCXAaTpPOHHUKH.

Pazjen 3. DieKTpu4ecTBO U MArHeTU3M

Tema 3.1. Beenenue. DnekTpocraTuka.
1. 3axon Kynona. Pacuér cui B3auMoeiCTBUS MKy TOUSUHBIMU 3apsAaMH.
2. Hanpsoxk€HHOCTH 3ieKTpuueckoro mnois. IIpuHuun cyneprnosuiuu, rpadudeckoe MpeicTaBiIeHue
TIOJIEH.
3. ITotok HanpsoxkéaHOCTH. Teopema ["aycca. BorunciaeHnune noneit 1yis 3apsKeHHBIX IJI0CKOCTEH, HUTEH,
1IapOoB.
4. IToreHnuan aaekTpocTaTHyeckoro nojsi. Ces3b NOTEHIKANA ¢ paboTON 1 HAPSKEHHOCTHIO.
5. DIEKTPOCTaTHUECKOE T10JI€ MPOBOIHUKOB U AUAJIEKTPUKOB. DKPAHUPOBAHUE, BIUSHUE CPE/IbI.

Tema 3.2. CranimoHapHBIN ANEKTPUUECKUN TOK
1. Cuna v IOTHOCTh TOKA. Y paBHEHUE HETIPEPBHIBHOCTH.
2. 3akoH Oma u 3akoH Jlxoyns—JIenna. Pacd€T MOIITHOCTH M TEIJIOBBIAEIEHUS B LETISX.
3. ComnpoTHuBiI€HUE MPOBOAHUKOB. 3aBUCUMOCTh OT Temneparypsl. [locienoBarensHoe 1 napauieabHOE
COEJIMHCHHE.
4. Ipasuna Kupxroda. AHaIU3 CIOKHBIX dJIEKTPUUECKUX IIETICH.
5. Uctounuku Toka. DJIC. BHyTpeHHee conpoTuBIeHNE HCTOUYHHUKA.

Tema 3.3. [Tosst iBMKyIIUXCA 3apsiA0B. MarHUTHOE MOJI€ CTALIMOHAPHOTO TOKA.
1. MarnuTtHOe noJie ABMKyierocs 3apsiaa. @opmyna g pacuéra MHAYKIINH.
2. 3axon buno—Caapa—Jlamiaca. Pacuét MarHuTHOTO MoJisi MPSIMOTO M KPYTOBOT'O MPOBOIHUKA.
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3. IlpuHUMI Cyneprno3uiuu MarHUTHBIX moJiel. [IpuMepsl: moje Ha ocu KoJiblia, COJICHOUAA.

4. JlelicTBUE MarHUTHOTO I0JIsl HA MIPOBOJHUK C TOKOM (cmia Ammnepa). Pacuér MmomeHTOB cuil, paboTa
JIIBUTaTENIEH.

5. [e#icTBUE MAarHUTHOTrO TMOJS Ha JABWXKYyluidcsa 3apsn (cuna Jlopenma). [[BukeHue yacTuil B
CKPELIECHHBIX MOJISX.

Tema 3.4. DaeKTpOMarHuTHas HHIYKIMS U OCHOBBI TEOPUH JEKTPOMArHUTHOTO MOJIS.
1. 3akon ®apanes. Pacuér 9J1C uHAyKIIMU B KOHTYpE.
2. ITpaBuiio Jlenua. HanpaBienue HHAYIMPOBAHHOTO TOKA.
3. CaMOMHAYKIMA U B3aUMOUMHIYKIMS. Pacuér unayktuBHocTy U DJIC caMOUHAYKIUU.
4. DHeprust MAarHUTHOTO N0JIsl. XpaHEHUE SHEPTUH B KaTyIlIKaXx.
5. YpaBHeHust MakcBesia (B MHTeTpaibHOU Gopme). CMBICI KaXKI0r0 YpaBHEHUS U UX TIPUMECHCHHE.

Tema 3.5. KBazucTtanyoHapHbI€ SIBJICHUS B JICKTPUUYECKUX LICTISX.
1. ITepexonubie nponeccel B RC- u RL-nensix. 3apsaka u pa3psiika KOHJIEHCATOpa, HapacTaHUE TOKa
4yepe3 KaTylIiKy.
2. IuddepeHnmanbHbie ypaBHEHUS IEPEXOTHBIX TPOIECCOB. PerieHne ¢ HadaabHBIMU YCIIOBUSMH.
3. KBasucrarmonapusie Toku. [IpubamxkeHne MeaJICHHO MEHSFOIIMXCS TTOJICH.

Tema 3.6. D1eKTpOMarHUTHbIE KOJIEOaHUS U IEPEMEHHBIN SJIEKTPUYECKUNA TOK
. 'apmoHnUecknii nepeMeHHbI TOK. MIHOBEHHBIE U JENCTBYIOINE 3HAUYCHHUS.
. AKTHBHOE, EMKOCTHOE U UHAYKTUBHOE COIIPOTUBIICHUE. BEKTOpHBIE AMAarpaMMBl.
. [locnenoBarenvhas u napawienbHas RLC-miens nepemenHoro Toka. KomriekcHbIN MeTo1 pacuéra.
. Pe3oHaHc HanpsHKeHU U TOKOB. Y CIIOBHS BOBHUKHOBEHHUS, IPAKTUYECKOE IPUMEHEHUE.
. Tpauncdopmarops! u nepenada suepruu. Kospdumment rpanchopmarym, norepu.

DN B W =

Tewma 3.7. DnexrpomaruuTHbie BOIHBL. CTaTHYECKHE MOJIS B BEIIECTBE.
. YpaBaenust MakcBesia U BOJTHOBOE ypaBHeHHE. BbIBoI 1 aHamu3.
. [Tnockue amekTpoMarHuTHIC BOTHBL. [lonspu3anmsi, CKOpOCTh, HHTEHCUBHOCTb.
. OTpaxxeHue U MperoMIIeHNEe Ha TpaHuIle cpell. 3akoHbl CHeyca.
. DNEeKTpoCTaTHYECKOE T0JIe B AMAJIEKTpUKax. [lomsipu3arius, BEKTOp dJIEKTPUIECKOTO CMEIICHUSI.
. MarautHoe nose B BeniectBe. HaMarHnueHHOCTh, MAarHUTHASL TPOHUIIAEMOCTb.

hn B~ WN —

Tema 3.8. DiekTpuueckre TOKM B BaKyyMe U B Pa3IMUHBIX cpesiaX. DJIeMEHThl (U3UKHU TIa3MBl.
. Tok B Bakyyme. TepmoanexrponHas smuccus. BAX BakyymHoro nuona.
. DNEKTPUYECKUN TOK B razax. MloHn3anus, HeCaMOCTOSTEIbHBIM U CAMOCTOSITENIBHBIN pa3psia.
. DNEKTPUUECKUN TOK B )KUJIKOCTSIX. DIEKTpOIn3, 3aKkoH Dapaes.
. DNEKTPUYECKUN TOK B IMOIYIPOBOAHMUKAX. P-N MEPEXOJ, U0, TPAH3UCTOP.
. OcHoBbI (u3uKH mna3Mbl. MoHn3a1us, napaMeTpsl mia3Mbl, €€ IPUMEHEHHUE.

DN AW -

Pa3nea 4. Ontuka
Tema 4.1. BBenenue. DneKTpOMarHuTHIE OETyIIe MOHOXPOMATHYECKHE BOJHBI.
. YpaBHEHHUE IOCKON MOHOXPOMATHYECKOM BOJHBI. J[JIMHA BOJTHBI, 4aCTOTA, BOJIHOBOW BEKTOP.
. [lonapusanus ceera. JInHeHas, Kpyrosas, SJUIMIITUYECKAs MTOJISIpU3ALIKSL.
. CKOpoCTb cBeTa B pa3IMUHbIX cpefax. @a3zoBas u rpymnmoBasi CKOPOCTb.
. CIleKTp 2IIeKTPOMArHUTHOTO U3JIyueHUs. BUuanmblii Auamna3oH, HHPPaKpacHOE U YIbTPaPUOIETOBOE
W3JIy4ECHHE.

[ SRVS T NS R

Tewma 4.2. I3MepeHne 3HEpTuM 3JIEKTPOMAarHUTHBIX BOJIH. CyNeprno3nunys 3J€KTPOMAarHUTHBIX BOJIH.
1. Bexrop IloliHTHMHIa ¥ IUIOTHOCTB MOTOKA SHEPTHU. Pacuér sHepruu, nepeHoCUMON CBETOBOW BOJIHOM.
2. [lpunnun cyneprno3uuy BojH. ClioKeHHe rapMOHUYECKUX KOJIeOaHHH.

3. buenus u ux ucnosib3oBaHuE B TexHUKe. [IpuMepsl: nazepHas uHTEpHEepoOMeTpHUs, ONTOBOIOKOHHbIE
JTATYHKH.
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4, KOFepeHTHOCTb N HCKOT'CPEHTHOCTH CBETA. Pazmmans MCXKAY JJa3€PHBIM U TCIINIOBBIM HCTOYHHKAMMU.

Tema 4.3. PactipocTpaHeHue CBETa B M30TPOITHOM Cpejie.
1. IToka3zarens IpesOMIICHHS U €r0 3aBUCUMOCTh OT 4acToThl. HopManbHast 1 aHOMabHasi AUCTIEPCHS.
2. 3akoHn byrepa—Jlam6epta—bepa. [Tornomnienue cBera B BemecTBe.
3. Paccessnue cBera. PaneeBckoe paccesiHuie (CHHUH IBET HEOA).
4. DphexkTUBHOCTH MEepeaytl CUTHANIA B ONTOBOJIOKHE. 3aBUCUMOCTh MOTEPh OT JIJTMHBI BOJIHBI.

Tema 4.4. OTpakeHue U NMpeIOMIICHHE CBETa Ha TpaHMIIe pa3jeiia AByxX cpea. MHTtepdepennus cpeta
1. 3akonbl CHeinyca. Pacdér yrioB oTpakeHus U MPeIOMIICHHUS.
2. Koappunmentsr @penens. OTpakeHue U NpOIMyCKaHHUE Il Pa3HbIX NOJSPU3ALUI.
3. SIBeHune MOJHOTO BHYTPEHHEro oTpaxkeHus. [IpuMeneHnune B OTOBOJIOKHE.
4. NaTepdepeHIius CBETOBBIX BOJH. Y CIIOBUS KOTEPEHTHOCTH, Pa3HOCTh XO0/1a.
5. OnpiT FOHra, uateppepomerp Maiikenbcona. Pacuér nHTEepPEepeHIIMOHHON KapTHHBI.

Tema 4.5. PacnipocTpaHeHue CBETa B aHU30TPOITHOU Cpe/ie.
1. ABoitnoe nydenpenomiieHre. OOBIKHOBEHHBIA U HEOOBIKHOBEHHBIN JTyUH.
2. onspuzauuonusle nOpuOOphl: MONSIpOUIbl, (a3oBble IMIACTUHKU. [lodyBONHOBBIE U
YETBEPTHBOJHOBBIC TIJIACTHHBI.
3. Kuakoxpucrammueckue auciien. [IpuHimn paboTsl Ha OCHOBE MOISPU3ALIIH.

Tewma 4.6. JIudpaxuus cBeta
1. IMpuammn [Molirenca—@penens. OObsICHEHHE OTHOAHUS BOJHAMU MPESATCTBUH.
2. Nudpaxus Opaynrodepa u Openens. [Ipumepsr: menb, peméTka, KpyroBoe 0TBEpCTHE.
3. IudpaknronHas pemérka. Vcronp30BaHue B CIIEKTPOCKOIHH.
4. OrpannyeHus paszpelnaroniei cnocoOHocTH onTrudeckux cucreMm. Kputepuit Panes, aneprypa.

Tewma 4.7. I'onorpadus
1. OcHoBBI TosOTpaduu. 3anuch HHTEP(HEPEHIINOHHON KAPTHHBI.
2. Tunsl ronorpamm. OTpaxarenbHble, IPOIMyCKarolye, 00bEMHBIE.
3. [Ipumenenue rojorpaguu B MeXaTpOHHUKE M poOOTOTEXHHKE. 3D-ceHCOphl, KOHTPOJIb KAauyecTBa,
3alMTa HTHPOpPMaLUH.

Tema 4.8. 'eomeTpudeckas oNTHKa.
. 3aKOHBI TeOMeTpHUYECKON onTUKU. [IpsMONMHENHOe pacIpOCTPAHEHUE, OTPAKEHHE, TIPETOMIICHUE.
. Tonkue nun3el. @opmyna nuH3bl. [locTpoeHne n3o0paxeHui, yBelIndeHue.
. Cucremsl nuH3. Teneckon, MUKpPOCKON, 0ObEKTUB KaMepHI.
. ABeppanuu 1MH3. Xpomatudeckas u cepuueckas abeppanus.
. [Ipumenenue B poboroTexHuke. ONTHUECKUE CEHCOPBI, KaMEphl, JIa3epHbIE JaIIbHOMEPHI.

DN AW -

Pa3znen 5. ®usnka aToMOB U aTOMHBIX SIBJIeHMH
Tewma 5.1. Beenenue. KBanToBast onTuka.
. TermoBoe n3nyuenue u 3akoH [lnanka. YiprpadguoneroBas karactpoda u e€ perieHue.
. @oroaddext u ypapHeHue DitHmTeiiHa. [I[pumeHenne B pOToIETEKTOpax U COTHEYHBIX dJIEMEHTAX.
. Opdext Komnrona. J[okazarenbcTBO KOPIYCKYJISIPHOM MPUPOABI CBETA.
. laBnenue cBeta. Pacu€r cumbl, co3aaBaeMoit TOTOKOM ()OTOHOB.
. Jlazepsl: mpuHIMM IeUCTBUS U THIIBL. crionbp30BaHue B pOOOTOTEXHUKE U aBTOMATHU3AIUH.

DN B~ W=

Tema 5.2. Knaccuueckne Moaenn aroma
. Mogens Tomcona («iryuHr ¢ u3toMoM»). OOBsICHEHHE EPBBIX SKCIIEPUMEHTOB.
. OnerT Pezepdopaa u mmanerapHas MO/IeNIb aToMa. 3HaYEHUE TSI pa3BUTHS (PU3UKH.
. Iloctynatel bopa. BelBOJ 3HEPreTHYECKUX yPOBHEN BOLOPOAA.
. Cepus banbmepa U crieKTpaibHble JIMHUW. PacuéT NuH BOJH U3Ty4YEHHUS.
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. Hemoctatku moaenu bopa. HeoOxomumocTh nepexo/ia K KBAaHTOBOM MEXaHHKE.

Tewma 5.3. KopmyckynsipHO-BOJHOBOH JAyaan3M MHKPOOOBEKTOB.

. I'unoresa ne bpoiina. Pac4€r IIMHBI BOJIHBI DJIEKTPOHA.

. Mudpakuus snekrponoB. OnwiT [[3BUccona—I epmepa.

. Ipunnun veonpenenénnoctu I'eizendepra. [IpuMepbl mpakTHUECKOTO MPOSBICHUS.
. BonnoBas ¢yHkius u BeposiTHocTh. CTaTUCTHUECKAs MHTEPIIPETALIHS.

. MaTepdepentus gactun. MeicienHsIi skcriepuMmerT KOHra ¢ 3eKkTpoHamu.

Tema 5.4. Ypasuenue lllpeaunrepa. DneKTpoH B aTOME BOJ0poaa. MHOT03JIEKTPOHHBIE aTOMBI.

. Craunonapnoe ypaBuenue llpenunrepa. [IpuMenenue K IpocTbIM CUCTEMaM.

. DJIEKTPOH B aToMe Boiopoa. [ maBHOe, opOUTaNbHOE U MATHUTHOE KBAHTOBBIE YUCIIA.

. Cniun anektpona. OnwiT Tepua—I epnaxa.

. IIpunuun [aynu u 3anonnenue odbonouek. Ilepuonnueckuii 3akon Meneneesa.

. CrieKTphl U3J1y4eHUs MHOTO3JIEKTPOHHBIX aTOMOB. Oco6eHHOCTH (POPMUPOBAHUS JTUHHMA.

Pazgen 6. ®u3nka aTOMHOIO SIIpa U YaCTHUIL
Tema 6.1. ATomHbI€ cUCTeMBbI. ATOMHOE SJIpO.

. CocraB aroMHoro sigpa. [[poToHbl, HEUTPOHBI, HYKJIOHBI.

. I30tonsl u ux npumenenue. [lpumepsr: yraepon-14, ypan-235.

. DHeprus cBs3u sapa. [ledekt Macc v BBIYMCIECHUE SHEPTUU CBS3H.

. Slnepubie criibl. OOMEHHBIN MEXaHU3M, KOPOTKOIEHCTBYIOIINE CUJIBI.
. Monenu aromuoro siapa. KanenbHast 1 0601049euHast MOJIEIH.

Tema 6.2. PagnoakTuBHOCTH. B3auMoelicTBHE 4acTUIl U3TyYEHHS C BEILIECTBOM.

. Anba-, 6era-, ramma-pacnansl. [Ipupona nznydenus, npuMepsl peakiui.

. 3aKOH pasnoakTUBHOTO pacnaja. [locrosHHas pacnaaa, nepuo moixypacmnasa.

. BzaumonieiictBue m3nydenus ¢ BemiectBoM. Monuzamus, moriomenue, mpooer yacTui.
. Herextops! nznydenus. Cuetuuk I'elirepa, CUUHTUIUIALMOHHBIE 1€TEKTOPHI.

. buonoruueckoe aeiictBue nznydeHus. Jlo3umMeTpus, 3ammTa OT O0TydeHUs.

Tema 6.3. SnepHble peakuuu

. TUnbBI ANEpHBIX peakyii. 3amuTa, 1eJI1eHUe, CHHTES.

. llertHas peakuus aenenus ypana. Kpurudeckas Macca, peakTopsl.

. TepmosinepHsbIil cuHTe3. Peakiuu B 3B€3/1aX U NEPCIEKTUBBI DHEPTETUKHU.

. Beixon sniepHeIx peakunid. Pacuér s3HepreTnyeckoro BbIX01a.

. IIpuMeHeHne AepHBbIX peaklUi B TEXHUKE. PairaliioHHbIe JaTYNKU, MEAULIVMHA, DHEPIeTHUKA.

Tema 6.4. DneMeHTapHbIE YaCTULIbI

. Kitaccudukanms s>neMmenTapHbIX 4acTHIl. JIeNTOHBI, KBAPKU, OApUOHBI, ME30HBI.

. OyHIaMeHTanbHbIe B3aUMOIeCTBHS. [ paBUTallNOHHOE, 2IEKTPOMAarHUTHOE, cllaboe, CUITBHOE.
. CranmaptHas Mojenb. YacTHIlsl 1 mostsi, 0030H Xurrea.

. AHTHBeENIECTBO. AHHUTHIISILIUS, COBPEMEHHBIE HCCIIEIOBAHUS.

. Yactumpl kocMuueckux aydeid. HaGmroeHne BBICOKOYHEPTeTHUECKUX YACTHII.

Pa3pnen 5. YueOHO-MeTOoAMUYECKOE 00eclIeYeHHe CAMOCTOATEIbHOM PadoThl 00yYAKOIIUXCH

o AMCHMIIJIMHE

Hapsiny ¢ yTeHneM neknuuii ¥ IpOBEIEeHHEM CEMUHAPCKUX 3aHATHA HEOTHEMIIEMBIM 3JIEMEHTOM
y4eOHOro mpolecca siBisieTcs camocmosmensvias paboma. Ilpu caMocTosATeNbHON paboTe JOCTUTaeTC s
KOHKPETHOE YCBOGHHE YYEOHOrOo MaTepHaia, Pa3BHBAIOTCA TEOPETHUYECKHE CIOCOOHOCTH, CTOJb
Ba)XKHbIE ISl YCHEIIHOW TOATOTOBKM M 3aIIUTHl BBINIYCKHOM paboThl OakanmaBpa. Dopmbl
CaMOCTOSITENIbHOM pPaboThl, 00ydyaeMbIX MOTYT ObITH pa3HooOpasHbiMH. CamocrosiTenbHas paboTa
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BKJIIOYAcCT:

W3yYeHHE JUTEepaTyphbl, BeO-pecypcoB,

OLICHKY, OOCYXJeHHE U pEeleH3upPOBaHUE

nyOJIMKyeMbIX CTaTeil; OTBEThl Ha KOHTPOJIBbHBIE BOMPOCHI;, pEIICHHE 3ajad; CaMOTECTHPOBAHHE.
BeinonHenue Bcex BUJIOB CaMOCTOATENIBHOM paOOThI YBS3bIBAECTCS C U3YYEHUEM KOHKPETHBIX TEM.

CamocrosiTesbHast padora

HanmeHnoBaHue pa3jiesioB/Tem

Bubl 3aHATHIA 115 CAMOCTOSTEILHOI PadoThI

Paznen 1.

Tema 1.1. Beenenne. Kunematuka.
Jnnamuka.

Tema 1.2. 3akOHBI COXpaHEHUS

Tema 1.3. MexaHuKa CIUIOIIHBIX CPE/I.
Tema 1.4. Konebanus

Tema 1.5. PenaTuBucTcKas MexaHUKa.

- YCBOEHHE M3y4aeMoro Marepuana o
pPEKOMEHIyeMOl y4eOHOM, Y4eOHO- METOAHYECKON
W HaydyHOHl JuTepaType W/WUIM MO KOHCHEKTY
JICKIINH;

- BBIIOJIHEHHE YCTHBIX YIPAKHEHUI;

- BBINIOJHEHUWE TMHUCbMEHHBIX VYIPAKHEHUH U
MPAKTUYECKHUX padoT;

- BBITMIOJIHEHUE TBOPYECKHX PadoOT;

- y4acTH€E B IIPOBEJICHUH HAYYHBIX IKCIIEPUMEHTOB,
UCCIIEOBAHUI

Pa3znen 2. Monexynspnas pusuka u
TepMOIMHAMUKA.

Tema 2.1. Beegenne. OCHOBEI
MOJIEKYJIIPHO-KUHETHUYECKOU TEOPHH.
@yHKIUU pacipeeaeHusl.

Tema 2.2. DneMeHTHI PU3NIECKOM
KUHETUKU. SIBJIEeHUs nepeHoca.
DNeMEeHThI TePMOJUHAMUKH.

Tewma 2.3. B3aumoielicTBUE MOJIEKYT B
rasax M JXHIKOCTIX

- YCBOGHME  HM3ydyaeMoro  maTepuaia IO
PEKOMEHIyeMOi yueOHOM, yueOHO- METOIUYECKON
W HaydyHOHl JuTepaType W/WIM MO KOHCHEKTY
JCKIIH;

- BBINOJIHEHUE YCTHBIX YIPAKHEHHUIA;

- BBIOJIHEHHE NHUCHbMEHHBIX YIPOKHEHUH U
MPAKTUYECKHUX padoT;

- BBIIIOJIHEHUE TBOPUECKUX PadoT;

- y4acTue B MPOBEACHUH HAYYHBIX YKCIEPUMEHTOB,
HCCIIEOBAHUI

Paznen 3. DnekTpuuecTBO M MarHeTU3M
Tema 3.1. BBenenue. DnekrpocTaTuka.
Tema 3.2. CranimoHapHbIi
AIEKTPUYECKUI TOK

Tema 3.3. Ilons nBMKyIIMXCS 3apsii0B.
MarauTtHoe 1nose CTalMOHapHOIro TOKa.
Tema 3.4. DnexkTpoMarHuTHass UHAYKIUS
1 OCHOBBI TEOPUH AIIEKTPOMATHUTHOTO
TOJIS.

Tema 3.5. KBa3ucrannoHapHbI€ SIBICHUS
B IEKTPUYECKUX LIEIIAX.

Tema 3.6. DnekTpoMarHuTHBIC
KoJIe0aHUs U IepeMEHHBIN
IIEKTPUYECKUI TOK

Tema 3.7. DneKTpoOMarHUTHBIE BOJIHBI.
CraTuyeckue 1ossi B BEIECTBE.

Tema 3.8. DnekTpuyecKkue TOKH B
BaKyyMe U B Pa3jIM4YHbIX CpPelax.
DneMeHThl GU3UKHU TJIa3MBI.

- YCBOGHHME  H3ydyaeMoro  MaTepuaia 1O
PEKOMEHIyeMOi yueOHOM, yueOHO- METOIUYECKON
W HaydyHOHl JuTepaType W/WIM MO KOHCHEKTY
JICKIIHH;

- BBINOJIHEHHE YCTHBIX YIPAKHEHHUI;

- BBIOJIHEHHE NHUCHMEHHBIX YIPOKHEHUH U
NPaKTUYECKUX paboT;

- BBIIIOJIHEHUE TBOPYECKHUX PadoT;

- y4acTHe B MPOBEJCHUM HAyYHBIX SKCIIEPUMEHTOB,
HUCCIEeN0BaHUuN

Paszpnen 4. OnTuka

Tema 4.1. BBenenue. DneKTpoMarHuTHbIE
Oeryiue MOHOXpPOMAaTUYECKUE BOJIHBI.
Tema 4.2. I3amepenue sHepruu
AJIEKTPOMAarHUTHBIX BOJIH. Cynepno3uius
AJIEKTPOMAarHUTHBIX BOJIH.

Tema 4.3. PacnipocTpaHeHHe CBETA B
U30TPOITHOU Cpee.

- YCBOGHHE  HW3y4aeMoro  MaTepuaia IO
pEeKOMEeHIyeMOl y4eOHOM, y4eOHO- METOAMYECKON
U HaydyHOH nuTepaType W/WIM TO KOHCHEKTY
JICKIIUH;

- BBIIIOJIHEHHE YCTHBIX YIIPAKHEHHI;

- BBINOJIHEHHE MHUCHMEHHBIX YIPAKHEHUH U
MPaKTUYECKHUX padoT;

- BBIIIOJTHEHUE TBOPUYECKHX padoT;
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HaumeHoBaHue pa3iesioB/TeM

Buabl 3ausiTHil 11 CAMOCTOSATEILHON PadoThI

Tema 4.4. OTpaxeHue U IpeIoMIIEHUE
CBETa Ha IpaHulIe pa3jiena IByX Cpel.
Wutepdepennus cBera

Tema 4.5. PacnipocTpaneHnue cBeTa B
AHU30TPOIHOM Cpere.

Tema 4.6. [ludpaxius ceera

Tema 4.7. T'onorpadus

Tema 4.8. 'eoMeTpruueckas ONTHKA.

- Y4aCTH€ B IIPOBEACHUHU HAYYHBIX DKCIIEPUMEHTOB,
HUCCIIEeOBaHUN

Pazgen 5. dusrka aToOMOB M aTOMHBIX
SIBIICHHUI

Tema 5.1. Beenenne. KBanroBast onTuka.
Tema 5.2. Kinaccuyeckne MOAeIN aToMa
Tema 5.3. KopryckyisipHO-BOITHOBOM
Jyalli3M MUKPOOOBEKTOB.

Tema 5.4. Ypasuenue peaunrepa.
DIEeKTPOH B aTOME BOJIOPO/IA.
MHOTr0371€KTPOHHBIE ATOMBI.

- YCBOCHHE U3y4aeMOro MaTepuaia o
PEKOMEHTyeMOi y4eOHOM, yueOHO- METOINYECKON
W HaydHOU JWTepaType W/WIM TO KOHCHIEKTY
JICKIUY;

- BBINIOJIHEHHUE YCTHBIX YIPaKHEHUI;

- BbBINOJHEHUE MHCbMEHHBIX VYIPAXKHEHUH U
NPaKTUYECKUX pabdoT;

- BBITIOJTHEHUE TBOPYECKHUX PadoT;

- y4acTue B MPOBEJICHUM HAYYHBIX SKCIIEPHUMEHTOB,
HUCCIEeOBaHUN

Pazgen 6. ®usuka aTOMHOTO Si/Ipa U YACTHUIL
Tema 6.1. AToMHBIE CHCTEMBI. ATOMHOE
SIPO.

Tema 6.2. PaanoakTHBHOCTD.
B3anMozeincTBre 4acTuI] U3Iy4EHNUs C
BEIIECTBOM.

Tema 6.3. SnepHble peakuuu

Tema 6.4. DneMeHTapHbIC YACTUILIBI

- YCBOCHHE HU3y4aeMOTro MaTepuaia o
peKOMeHIyeMOl y4eOHOM, yueOHO- METOANYECKOMN
W HaydHOH JWTepaType W/WIM TO0 KOHCICKTY
JIEKLIMH;

- BBINOJIHCHHUE YCTHBIX YIPAKHCHHIA,

- BBINIOJIHEHUE TMHCbMEHHBIX VIPAXKHEHUH U
NPaKTUYECKUX padoT;

- BBITTOJTHEHUE TBOPUYECKHUX padoT;

- y9acTHe B MPOBEJACHUH HAYYIHBIX SKCIICPUMEHTOB,
HUCCIEeOBaHUN

5.1. TlpumepHasi TeMaTHKAa dcce’

03N LN kAW~

Ne)

. [IpyHIMIIBI COXpaHEHUsS PHEPTUU B POOOTOTEXHUYECKUX CUCTEMAX

. BnusiHue 3aKk0HOB MEXaHMKH Ha IPOEKTUPOBAaHUE POOOTOB

. PU3MKa AEKTPOMATHUTHBIX LIETIEW U YIIPABICHHUE dJIEKTPOIPUBOIAMHU

. TernoBbIe mpoIiecChl B 2JIEKTPOHUKE pOOOTOB

. 3akoH OMeHa U ero NpuMeHeHHe B BUOpaIUsIX U YIIPaBJI€HUN CUCTEMAMHU
. MarHuTHbIe U 3JIEKTPUYECKHUE CBONCTBA MAaTEPUANIOB /ISl pOOOTOTEXHUKH
. OcHOBEI q)OTOHI/IKI/I U OIITUYCCKUEC NJAaTUYNKU B aBTOMATHUKE

. 3aKOH ApxHMeza U MIaBy4ecTbh B MOOMIIBHBIX poOOTax

. MexaHu3M B3aHMOJEHCTBHSI CBETAa U MATEPHUAIIOB B CEHCOPaxX

10. [IpuHUIMTIBI PAaOOTHI YABTPA3BYKOBBIX JATUYMKOB U UX (PU3NYECKas OCHOBA

11. 3akon I'yka 1 ynpyrocts MaTepuaioB B KOHCTPYKLHAX pOOOTOB

12. ®usnyeckrie OCHOBBI IPUBOAHBIX CUCTEM: JIEKTPOMATrHUTHBIE U DJIEKTPOCTATHUECKHUE CHUIIBI
13. B3aumMoeilicTBre MarHUTHBIX MOJIEH U 3JIEKTPOMAarHUTHBIX BOJIH B CUCTEMax CBSA3H poOOTOB
14. OcHOBBI KBaHTOBOM (PU3UKH U X PUMEHEHUE B CEHCOPHBIX TEXHOJIOTHIX

15. MexaHuka )KHJIKOCTH U TUAPABINYECKHE CUCTEMBI B aBTOMAaTUKE U POOOTOTEXHUKE

16. TepmonmHamuka U 3PPEeKTUBHOCTH IHEPronepeaayy B pOOOTOTEXHUYECKUX CHCTEMAax

17. Bnusinue GpU3N4IECKUX CBOMCTB MaTepHaIOB Ha U3HOC M HAJIEKHOCTH KOMIIOHEHTOB POOOTOTEXHUKH

18. OCHOBBI TMHAMUKH TN U KOHTPOJIb IBUKEHHS B pOOOTOTEXHHUKE
19. 3ak0oH COXpaHEHUSI UMITYJIbCA K €r0 TPUMEHEHNUE B MEXAHUKE JBUKYIIUXCSI CUCTEM

! Tlepeuenn TeM He sBiseTcs McyepnbiBaomUM. OOYHaIONMHCA MOXET BHIOPATh HHYIO TEMY MO COIJIACOBAHMIO C

IperogaBaTECIEM.
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5.2. llpumepHbIe 321aHUS AJIs1 CAMOCTOATEIbHON padoThl

HaumeHoBaHue pa3iesioB M TeM

Tun 3aganus

Pazpen 1.

Tema 1.1. BBenenune. Kunemartuka.
JrHamuka.

Tema 1.2. 3aKoHbI COXpaHEHUS

Tema 1.3. Mexanuka CIUIONMIHBIX Cpe.
Tema 1.4. Konebanus

Tema 1.5. PenaruBucrckas MEXaHUKa.

3amaua 1. Temo OpomieHO BEPTHKAIBHO BBEPX CO
ckopocthto 20 M/c. Uepe3 CKOJIBKO BpPEMEHH OHO
JIOCTUTHET BBICHICH TOUKU?

3agaya 2. JIBa Tema maccoil 1 Kr m 3 Kr ABHUTaroTCs
HABCTpe4y JAPYT APYry co cKopocTsiMu 4 mM/c u 2 m/c
cooTBeTcTBeHHO. [lociie Heynpyroro yaapa HaTH UX
00IIYI0 CKOPOCTb.

3anmaua 3. Koneco pamguycom 0.5 M aemaer 60 06/mMuH.
Haiitu yrinoByr0 CKOpPOCTb, LEHTPOCTPEMUTEIBLHOE
yCKOpEHHUE TOUeK Ha 0007e KoJieca.

3amagya 4. ABTOMOOWIH HayMHACT JABW)KCHHE U3
cocTosiHMS TOKos ¢ yckopeHueM 0.5 m/c?. Kako# nmyTh
oH npouaeT 3a 10 c?

3anaya 5. Ha teno Maccoil 4 K 1eCTBYIOT JBE CHIIbL: 3
H u 4 H nox npsmeiM yriaom apyr k apyry. Haiitu
yCKOpEHHE TeTa.

3amaua 6. Bentunstop Bpamaercs ¢ yactotoi 600
00/MuH. 3a kakoe Bpems oH caenaet 10 06opoTos?

Paznen 2. MonekynsapHast pusuka u
TEPMOJMHAMHUKA.

Tewma 2.1. BBenenne. OCHOBBI
MOJICKYJISIPHO-KUHETHUECKON TEOPHH.
DyHKIUN pacIpeeIeHusl.

Tema 2.2. DneMeHTHl PU3NYECKOM
KUHETUKU. fIBJIEHUS nepeHoca.
DNEeMEHTHI TePMOIUHAMUKH.

Tewma 2.3. BzaumoieiicTBue MOJIEKYJT B
ra3ax M )KHUAKOCTAX

3anava 1. MneanbHblil ra3 nepeBeacH U3 cOCTOAHUSA |
B cocTostHue 2. HayanbHubie napamerpsl: pr = 100 kl1a,
Vi =27, T =300 K. Koneunsie: p> =200 klla, T> =
600 K. HaiiTu koHeuHbI 00beM.

3amaua 2. HailTu BHYTPEHHIOIO SHEPTHIO 3 MOJIb
0JIHOATOMHOT 0 Ta3a npu temneparype 300 K.

3amada 3. Haiitu paboTy, COBEpIIEHHYIO Ta30M IIPH
n300apHOM pacimupeHuu ot 1 11 1o 3 11 npu JaBieHun
100 ITa.

3amauya 4. B 6ayutone 00bséMom 10 1 HaxoguTCA
Bogopo. npu Aasinenuu 10° I1a u remneparype 27°C.
Haiitu maccy rasa.

3amaua 5. [Ipu U30XOpHOM HarpeBaHUU JaBJICHUE Ta3a
Bo3pocio oT 100 kI1a go 150 xITa. HauansHas
temneparypa — 300 K. Haiitu koHeunyto
TEMIEPATYPY.

3anayva 6. I'a3 monyunn 100 Ik Teruia, coBepini
paboty 30 Ix. Ha ckonpko U3MeHUIach ero
BHYTPEHHSIsl SHEPTrusi?

Pa3znen 3. DnexTpuuecTBO U MarHeTU3M
Tewma 3.1. BBenenue. DnekTpocTaTuka.
Tema 3.2. CranmoHapHBbIi
3JIEKTPUIECKUN TOK

Tema 3.3. Ilons aBMKyIIMXCS 3apsiI0B.
MarauTHoe 1noJje CTalMOHapHOTO TOKA.
Tema 3.4. DnexTpoMarauTHast
UHAYKINS U OCHOBBI TEOpUU
3JIEKTPOMarHUTHOTO

HOJISL.

Tema 3.5. KBa3ucraunoHapHbIE SIBICHUS
B QJIEKTPUYECKUX LEMsX.

3agaua 1. Tpu pezucropa 2 OM, 3 OmM, 6 OM
COEMHEHBI MapaienbHo. HaliTh SKBHBaJIE€HTHOE
COIIPOTHBIICHUE.

3agauva 2. [To mpoBOAHUKY IJIMHOW 1 M IPOTEKAET TOK
2 A. Mnpykums marautHoro nosist 0.1 Ti nanpasnena
MEepIEHUKYISIPHO TPOBOAHUKY. Halitn cnimy Ammnepa.
3angaua 3. B katymike nHAYKTUBHOCTBIO 0.2 I'H TOK
n3Mmensercs Ha 2 A 3a 0.1 c. Hairtu OJ1C
CaMOUHIYKIUH.

3anaua 4. Hanummre Gpopmyny s EMKOCTH IJIOCKOTO
KOHJIEHCATOpa U HailliuTe €€, eCly MIIoLaab JIacTHH
0.1 M2, paccrostnue mexay HuMu 0.001 M, €0 =
8.85-107'2 ®/m.
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Tema 3.6. DneKTpOMarHUTHbIE

KOJIOAHUs ¥ IepEeMEHHBIN

3IIEKTPUYECKHUI TOK

Tema 3.7. DneKTpOMarHuTHbHIE BOJHBI.
Craruyeckue 1mossi B BEIIECTBE.

Tema 3.8. DiexTpuuecKkrue TOKH B BaKyyMe
U B Pa3JIMYHBIX cpeAax. DNeMeHThl (PU3uKu
TUIa3MBI.

3agauva 5. Haittu cuny JlopeHua, 1eiCTBYIONIYIO Ha
ANEKTPOH, IBUXKYIIUICS cO CKopocThio 10° M/c B
MarauTHOM Toie 0.01 Tin nepneHAuKyYISIPHO MOJIIO.
3anaua 6. B nienu nepemennoro Toka R = 100 Om, L =
0.1 I'n, C =1 mx®. Haiitu noiaHoe CONpoTUBIICHUE
npu yactore 50 I'm.

Pa3nen 4. Onotuka

Tema 4.1. Benenue.
DNeKTpOMarHuTHbIE Oeryiue
MOHOXPOMaTHUYE€CKUE BOJIHBI.

Tema 4.2. 3mepenue sHepruu
AJIEKTPOMATrHUTHBIX BOJIH.
Cymneprio3unus 3J1eKTPOMarHUTHBIX
BOJIH.

Tema 4.3. PacnipocTpaHeHue cBeTa B
U30TPOIHOMU Cpeae.

Tewma 4.4. OTpakeHue U NpeIoMIICHUE
CBETa Ha IpaHuULe pa3jiena JIByX Cpell.
WuTepdepenius ceeta

Tewma 4.5. PactipocTpaneHue cBeTa B
AHU3O0TPOIHOM Cpefie.

Tema 4.6. ludpakuus cBera

Tewma 4.7. I'onorpadus

Tema 4.8. 'eomeTpuyeckas onTuka.

3anava 1. Haiitu muyinny BoaHbl e bpoitns s
3JIEKTPOHA ¢ KuHeTH4eckou sueprueit 100 >B.
3anaya 2. B onbite FOHra paccrositnue Mexay meisMu
0.1 mm, paccTostnue 10 3kpana 1 M. [{imuHa BOJHBI
ceera — 500 um. Haiitu mupuny
UHTEP(PEPEHIIMOHHOI MOJIOCHI.

3amaua 3. JIyud cBeta nepexoaut u3 Bojsl (n = 1.33) B
BO31yX. [log KakuM yrioM mpou30iAeT MOJIHOE
BHYTpPEHHEE OTpakeHue?

3anaua 4. Uemy paBHa sHeprus (OTOHA C IITMHON
BostHBI 500 HM? (h = 6.6-1073* Jk-C)

3amaua 5. CeT majnaeT Ha QUGPAKIUOHHYIO PEIIETKY
c nepuosoM 1 mxm. HaiiTu yron Mmakcumyma nepBoro
nopsiaka mpu A = 500 HM.

3amava 6. Haiitu hoxycHOE paccTOsSTHUE JIMH3BI, €CITN
npeaMeT HaxoauTces Ha pacctostHuu 30 M, a
nzobpaxxenne — Ha 60 cm.

Paznen 5. ®u3mka aToMOB 1 aTOMHBIX
SIBICHUH

Tema 5.1. BBenenue. KBantosas onTuka.
Tema 5.2. Kitaccuueckue MOJEIN aToMa
Tema 5.3. KopryckyisspHO-BOJTHOBOI
Jyalli3M MUKPOOOBEKTOB.

Tema 5.4. Ypasuenue lllpennnrepa.
DNEKTPOH B aTOME BOJAOPOAA.
MHOro0371€KTPOHHBIE ATOMBI.

3anava 1. HaiiTu sHEepruo cBs3U JIEKTPOHA B aTOME
BOJIOpO/Ia Ha MEPBOM OpOUTE.

3anava 2. DJIEKTPOH MPOILIEN pa3HOCTh MOTEHLIUATIOB
100 B. Haiitu ero nnuny BosHbI ie bpoiins.

3anaua 3. Haiitu 1yMHy BOJIHBI POTOHA C SHEprueit 2
3B.

3anaua 4. Yto Takoe CEKTp U3IY4EHHs aToMa
BOJI0pOAa?

3anaua 5. Kak cBsi3aHbl AJIMHA BOJHBI U YaCTOTa
ceera? [IpuBenure hopmymy.

3anaua 6. KakoBa sHeprus ¢oToHa,
COOTBETCTBYIOIIETO 3en€HOMY 1BETY (A = 500 HM)?

Paznen 6. ®usuka aTOMHOTO spa U
YaCTHIL

Tema 6.1. ATOMHBIE CHCTEMEI. ATOMHOE
ATIPO.

Tema 6.2. PagnoakTHBHOCTE.
B3anmopeiicTBre 4aCTUI U3ITyYEHHUS C
BCII[CCTBOM.

Tema 6.3. SnepHblie peakiuu

Tewma 6.4. DneMeHTapHbIE YAaCTHUIIbI

3anaua 1. Hanucate ypaBHeHHe anbha-pacnaia paaus
Ra-226.

3anaua 2. Uro npoucxoaut npu O6era-MuHyc pacnajae?
[IpuBecTn npumMep peakuuu.

3amava 3. Haiitu sHepruro cBsizu siapa utus Li-7 (M
=7.01600 a.e.Mm.).

3anaua 4. Uro Takoe nepuop nonaypacnana? Kak on
CBSI3aH C OCTOSIHHOM pacmaja’?

3anaua 5. Hanucats ypaBHeHue pacnania ypana U-238.
3anaua 6. Haiitu uncno HeWTpoOHOB B siipe cBuHIA Pb-
208.
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Pa3zgea 6. OnieHo4HbIE M MeTOAMYECKHE MATEPUAJIBI 110 00Pa30BaTeJILHOM NMporpaMmme
(¢poH OLIEHOYHBIX CPEACTB) AJsl MPOBEIEHUS TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH U
MPOMEKYTOYHOM aTTeCTALMHU

6.1. ®opma NpoMeKYyTOUHOM aTTecTAMU 00YYAKOIIErocs Mo y4eOHOH JUCIHIJIMHE
B nporecce ocBoeHust yueOHOM TUCIMITIMHBI I OLEHUBAHUSA COPMHUPOBAHHOCTH TPEOyEeMBIX

KOMIICTCHITUHN HCIOJIB3YIOTCA OLICHOYHBIC MaTCpHaAJIbl ((bOH,I[BI OLICHOYHBIX CpeI[CTB), IMPEACTAaBJIICHHBIC

B Ta0JIHLIE
Ili1anupyembie
IIpuMepbl KOHTPOJIBbHBIX BONPOCOB U
pe3yJabTaThl, .
Conep:xkanue y4eOHOT0 3adaHui
XapakTepu3yloume .
MaTepHaJia JJIsl OIeHKH 3HAHUIA,
Tanbl GOPMUPOBAHNS . .
YMeHHUii, BJajeHui
KOMIIETeHIINH

OIIK-1 Cnoco0eH NMpUMEHATh €CTECTBEHHOHAYYHbIEe W OOIEeHHKeHEPHbIEe 3HAHWS, METObI
MATeMaTHYeCKOIr0 aHAIHW3a U MO/IeJIMPOBAHNS B MPO(eCCHOHAIBLHOM eI TeJIbHOCTH

I1. 6.2 HacTosielt padoueit | I1. 6.3 Hacrosiuelt paboueil mporpaMMel

OIIK-1.1.
POTPaMMBbI TUCIUTLTHHBI JICIIMTLTHHBI

OINK-1.2. I1. 6.2 nacrostieit padouerr | I1. 6.3 HacTosmel paboyeit mporpaMmsl
POTPaMMBbI TUCIUTLTHHBI JICIIUTLTHHBI

OINK-1.3 I1. 6.2 nacrostieit padouerr | I1. 6.3 HacTosmel paboyeit mporpaMmmsl
POTPaMMBbI TUCIUTLTHHBI JICIIUTLTHHBI

1

01N hn WD

9.

1
1
1
1
1
1

6.2. TunoBbIe BONPOCHI U 3aJaHUS

IlepeyeHb BONPOCOB /Il NOATOTOBKH K MPOMEKYTOYHOM aTTeCTAllUN
(x 3aueTy ¢ oneHKoii 1 cemectp)
.OCHOBHBbIE TOHATUSI KUHEMATUKU: TPAEKTOPUS, IIyTh, IEPEMELICHUE.
. CKOpOCTh U YCKOpEHHE MaTepuaabHOl Touku. HopmanbHOE U TaHTE€HIIMATBHOE YCKOPEHHE.
. 3akoHbl HptoToHa. IHEpLMaibHbIE CUCTEMBI OTCUETA.
. 3aKOH BceMUpHOro TAroreHus. Cuia TSKECTH U Bec Tela.
. Pabora cunbl. Kunetnueckast M moTeHIIMAIbHAS YHEPTHSL.
. 3aKOH COXpaHEeHUs UMITyJibca. PeakTHBHOE JBUIKEHUE.
. MOMEHT CuJIbl U MOMEHT UMITYJIbCA. 3aKOH COXPAHEHUS MOMEHTa UMITYJIbCa.
. YpaBHEHHUE IBUKEHUS TBEPAOTO Tena. BpamarenbHoe IBUXEHHUE.
I"apmonnueckue konebanus. Juddepennmansuoe ypaBHeHHE TapMOHUYECKUX KOIeOaHH.
0.Boinyxxnennsie konebanus. Pezonanc.
1. [Toctynatel cienuaabHOM TeOpUU OTHOCUTENbHOCTH. [IpeobpazoBanus JlopeHia.
2. PenstuBucTCKast Macca, SHEPTHs U UMITYJIbC.
3. OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOU TeoprH. BpoyHOBCKOE JBUKEHUE.
4.YpaBHeHHUE cOCTOsIHUA uneanbHoro ra3a (Knaneitpona—MeHeneesa).
5. Pacnpenenenne MakcBemna o ckopoctam. Cpennsisi, Hanbolee BEposiTHAS U CPEAHEKBAApATHIHAS

CKOPOCTH.

1
1
1
1
2
2
2
2
2

6. IlepBoe Hauano TepMoAMHAMUKU. PaboTa 1 KONMUYECTBO TEIUIOTHI.
7.Ternmo€MKOCTh Ta30B TP MIOCTOSTHHOM 00BEME U JTaBJICHUH.

8. AnmabaTtuueckuii npouecc. YpasHenue Ilyaccona.

9. Bropoe nHauasio tepmoaunamuku. [{ukin Kapuo u ero KII/I.

0. OHTpoOmUsA U €€ CTAaTUCTUYECKOE TOIKOBAHHE.

1. SIBnenus nepenoca: nud@y3us, TEIIONPOBOAHOCTD, BI3KOCTb.

2. PeanbHble ra3el. YpaBHeHue Ban-nep-Baansca.

3. ®a30BbIe ITEPEXO/IBI IEPBOIO U BTOPOT'O poja.

4. IloBEpXHOCTHOE HATSKEHUE U KalWUISIPHBIE SIBIICHUS.
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IlepeyeHb BONPOCOB /Il MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAllUH
(k 3x3amMeny 2 cemecTp)
1. 3akon Kynona. Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
2. llpunnun cynepno3unuu nojieil. Teopema ["aycca.
3. [loTeHuman 351eKTPOCTaTUYECKOTO MOJIsl. CBA3b MEXKAY HANPSKEHHOCTBIO U TOTEHIUATIOM.
4.Onextpuyeckas éMkocTb. Konaencaropbl. CoeJUHEHHE KOHJEHCATOPOB.
5. Cuna v mIoTHOCTh ToKa. 3akoH OMa B uHTErpasibHON U AuddepeHnnaibsHoi popme.
6. 3akon Jlxoyns—Jlenna. MoiHOCTh TOKa.
7. MarauTHoOe 1osie ABMXKYyIerocs 3apsaa. 3akon buo—Casapa—Jlamnnaca.
8.Cuna Amnepa. BzaumoelicTBue napasuiebHbIX TOKOB.
9. Cuna JlopeHua. JIpukeHue 3apsyKEHHBIX YaCTUI] B MATHUTHOM I10JIE.
10. SIBnenue snexkTpoMarHuTHON HHAYKIMU. 3aKkoH Dapanes. [Tpasuio Jlenna.
11. Camounaykuust ¥ B3auMOUHYKLUSL. UHTYKTUBHOCTD.
12. DHeprusi MArHUTHOTO TTOJIS.
13. Ilepemennslii anekTpudeckuii Tok. RLC-nenu. BektopHble tuarpaMmel.
14. Pe3oHaHC HaNPSY)KEHU U TOKOB.
15. YpaBuenuss Makcsenna. Tok cMeleHusl.
16. DnekTpoMarHuTHbIE BOJIHBI. CBOMCTBA U IPUMEHEHUE.
17. DnekTpoMarouTHasi mpupoja cBeta. BoiiHoBoe ypaBHEHUE.
18. IMonsapuzanus ceera. 3akoH Masntoca.
19. UnTepdepennus cBera. Y CIOBUS KOTEPEHTHOCTH.
20. OnsiT FOHra. Unrepdepomerp MaiikenbcoHa.
21. Iudpakuus ceera. [Ipunmmn Itoiirenca—®Dpenens.
22. NudpakuronHas pemérka. E€ pa3pematrommas crrocoOHOCTb.
23. 3aKoHBI OTpaXXCHUS U MPETOMIICHHS cBeTa. [lojIHOe BHYTpEeHHEE OTpaskeHHE.
24. PacnipocTpaHeHHe CBETa B aHU30TPOIHBIX cpeaax. J[BoliHOe TyduenpenomieHue.
25. I'eomerpuueckas ontuka. @opmysa ToHKOH JuH3bI. [locTpoeHune n3o0pakeHuil.
26. l'onorpadusi: MPUHIIKII 3aMIMCH U BOCCTAHOBIICHUS TOJIOTPAMMBI.

Ilepeyenb BONpPOCOB i MOATOTOBKH K MPOMEKYTOYHOM aTTeCTalluH

(k 3x3ameny 3 cemecTp)

. Kopnyckynsapro-BonHoBo# nyanusm. ['unoresa ne bpoitns.

. [Ipunuun Heonpenenénnoctu I'elizenOepra.

. Ypasuenue Ulpénunrepa. Ero ¢pusudeckuit cMbici.

. KBanToBbIC uncia aTomMa BOJIOpoJa U MX (PU3NYECKUIN CMBICTT.

. IIpunnun Iaymu. Ilepuoandeckas cuctemMa 3JIEMEHTOB.

. Cniextpsl aromoB. Cepuu crieKTpa Bo0poa.

. JIazepsl. [Ipunnun neiicteus. [IpuMeHenne B TEXHUKE.

. Ctpoenue atomHoro siiapa. Hyknonsl. M3oTons.

. OHeprus cBs3u saapa. [legext macc.

10. PammoakTHBHBIN pacajl. 3aKoH paTuO0aKTHBHOTO paciaja.

11. Anbpa-, 6era-, ramma-uznydenue. Mx npupoa u cBoicTaa.

12. SAnepusie peakiuu. LlemHas peakius TeICHUS sIep.

13. SAnepusie peakropsl. [Ipunimn neiicTBus.

14. Tepmosinepuble peakuuu. VX poib B 3HEpreTuKe.

15. DnemenTapusble yacTuibl. Knaccudukarus.

16. CranmapTHas MOJEIb 3JIEMEHTAPHBIX YACTHIL.

17. AnTtuBeniectBo. CoBpeMeHHbBIE HCCIEIOBAHMUS.

OO ~NOoO Ol WN -

6.3. [IpuMepHbIe TeCTOBbIE 3aaHUSA
[TonHbIN OaHK TECTOBBIX 3aJaHUN AJIs MPOBEACHUS KOMIIBIOTEPHOI'O TECTUPOBAHUE HAXOSITCS B
3JIEKTPOHHON MH(POPMALIMOHHOM 00pa3oBaTeIbHOI cpesie u BKItovyaeT 6osee 60 3a1aHuii, U3 KOTOPBIX
B CiTy4aifHOM nopsifike hopMupyercst TecT, coctosmmii u3 20 3agaHui.
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KoMnerennun

Tumnosbie BOIIPOCHI U 3a1aHUS

OIIK-1

1. Kakas ¢pusndeckast BeIMYMHA XapaKTepU3yeT HHEPTHOCTD Telia?
A) Yckopenue

B) Cuna

C) Macca

D) Umnynse

2. Enununa n3mepenus padotsl B cucreme CU — at0:

A) HeroToH

B) I>xoynb

C) Barr

D) Kunmorpamm

3. Kakoli 3aKOH ONMCHIBAET SIBJICHUE UHEPLIUN?

A) Ilepsrrit 3akoH HeroToHa

B) Bropoii 3akoH HeroToHa

C) Tpetwuii 3akon HproToHa

D) 3akoH BCEMUPHOTO TATOTEHUS

4. Yemy paBeH MOMEHT UMITYyJIbCa T€Ja, €CIM €r0 MOMEHT MHEPILIUU paBEeH
2 Kr-M?, a yIJIoBasi CKOpPOCTh 3 paj/c?

A) 5 kr-m?/c

B) 6 xr-m?/c

C) 1.5 xr-m?/c

D) 0.67 kr-m*/c

5. Kak u3MeHuTCS cuiia TPaBUTAIIMOHHOTO MPUTSKEHUSI MEXKIY IBYMS
TEJaMHU [IPH YBEIHUEHUHU PACCTOSIHUSI MEXKAY HUMU B 2 pasza?

A) YBenuuutcs B 2 paza

B) YmenbmuTcs B 2 pasza

C) Ymenbmutcs B 4 paza

D) Ocranercst HeU3MEHHOI

6. Kakoe ypaBHeHUE OMUCHIBAET COCTOSTHUE HI€aTbHOTO ra3a?

A)F=ma
B) pV =nRT
C) Q=cmAT
D) E =mc?

7. Kakoit mapameTp oCTa€Tcsi IOCTOSTHHBIM ITPU U30XOPHOM Tporiecce?
A) JlaBnenue

B) Temnepatypa

C) O6BéM

D) BaytpenHsis 3Heprus

8. Kaxk HaspBaeTcs mporecc, NPOUCXOAIMN MPH  MOCTOSHHON
TeMriepatype?

A) N306apHbIit

B) U3oxopublit

C) U3orepmuueckuit

D) AnnaGatHbIid

9. Uto onpenensetr BTOpOW 3aKOH TEPMOJIUHAMUKH ?

A) CoxpaHeHHe SHEpTruu

B) Hanpapnenue caMonpou3BOJIbHBIX MPOIIECCOB

C) Paboty cuibl TsKeCTH

D) TennoémkocTh BeriecTBa

10. KakoBa cpeaHeKkBaJpaTU4YHas CKOPOCTb MOJIEKYJ Ta3za IpH
a0COJIIOTHOM HYJ1e?

A) beckoneuHa

B) PaBHa ckopocTH cBera
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C) PaBna nymo

D) He onpenenena

11. Kak nanpasiena cuiia JlopeHIia OTHOCUTEIBHO CKOPOCTH 3aPSKEHHOM
YacTHIIbI?

A) INapamensHo

B) IleprienqukynsipHO

C) Ilox yriom 45°

D) He 3aBucur ot ckopoctu

12. Kakoi 3aKOoH ONHKCHIBAET B3aUMOJCHCTBUE JBYX TOYEYHBIX
AIIEKTPUYECKUX 3apsAI0B?

A) 3axon Oma

B) 3akon Kynona

C) 3akon Dapanes

D) 3akon J>xoyns—Jlenna

13. B xakux equHUIIaX U3MEPSETCS AIEKTpUUeCcKas EMKOCTh?

A) ®apan

B) I'enpu

C) Bonbt

D) Om

14. Yto Takoe TOK CMEIICHHS B ypaBHEHUSIX MakcBeria?

A) IlnotHoCTh 3apsiaa

B) IlpousBogHas HanpsKEHHOCTHU 3JIEKTPUUECKOIO MOJIsE BO BPEMEHU
C) [1noTHOCTH TOKA MPOBOIUMOCTH

D) DHeprust MarHuTHOTO IMOJIs

15. UYro mnpoucXOIUT ¢ TOJHBIM CONPOTUBICHHEM LENU IpHU
[IOCJIEZI0BATEILHOM COEIUHEHUU PE3UCTOPOB?

A) YmenblaeTcs

B) Octaércsa Hen3MeHHbIM

C) YBenuuuBaercs

D) Mosxet ObITh JTH00BIM

16. Kakoe siBieHue o0BsICHAET paayry?

A) UnTepdepenuus

B) udpakuus

C) Ilpenomnenue u 1ucnepcus

D) Ionspuzanus

17. Kakoi mpuHIIMII JIEXHUT B OCHOBE rojorpapuu?

A) udpakuus

B) Nnrepdepenuns

C) [Ipenomnenue

D) Otpaxenue

18. Kak Ha3pIBaeTCs SABJICHUE OTHOAHUS CBETOM MPETISITCTBUMN?

A) Pedpaxius

B) udpakuus

C) Unrepdepenuns

D) Ionspuzanus

19. Kakoil TN mosispu3allud MUMEET CBET IOCIE IMPOXOKICHUS Yepe3
oI pou?

A) EctecTBeHHBI

B) YacTruHOo noisipu30BaHHbIN

C) JIunelHO NoNsApU30BaHHBIN

D) Kpyrosas nonspu3zanus

20. Kaxoii ciekTp 1aét Gelnblii CBET MPH MPOMYCKaHUU Yepe3 Mpu3my?
A) JlunenyaTsiii
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B) IMomnocarerit

C) CrumonrHoit

D) CenexTuBHBIMA

21. Kakyto runore3y BbIABUHYI 1€ bpoiinb?

A) KopryckyasipHO-BOJTHOBOM Iyan3M

B) KBanroBanue snepruu

C) CymecrBoBanue GoToHa

D) JuckpeTrHocTh 3apsaa

22. Kakoe ypaBHEHHE OIKCHIBAET MOBEICHUE MUKPOYACTUL] B KBAHTOBOMU
MEXaHUKeE?

A) Ypasuenue llIpénunrepa

B) YpaBuenne Makcsema

C) YpaBHEeHHE COCTOSIHUS

D) YpaBHeHue TemionpoBoAHOCTH

23. Kakoe KBaHTOBOE YHCJIO ONPEEIsIET OPUSHTAIINIO OpouTan?
A) I'nmaBHOE

B) OpGuranbHoe

C) MaruutHoe

D) CnunoBoe

24. Kakoii 2 eKT moaTBepx aaeT KOPIYCKYJIsIpHbIE CBOMCTBA CBETa?
A) Mudpakums

B) Untepdepenuus

C) ®oroaddext

D) Ionsipuzanus

25. Kaxkoii B n3nmydeHus: UCIIOIb3yeTcs B a3zepe?
A) CaMmonpoun3BoIbHOE

B) Beinyxnennoe

C) TennoBoe

D) JIromunecuenmms

26. Kakue gacTHIIbl BXOJAT B COCTaB aTOMHOIO sA1pa’?
A) IIpoTOHBI U NEKTPOHBI

B) HelTpoHBI 1 371€KTPOHBI

C) [IpoToHBI U HEUTPOHBI

D) Tonbko MpOTOHBI

27.Yto Takoe pauOaKTUBHBIN pacraj’?

A) Ucnyckanue cera

B) HUcnyckanue 3Byka

C) Camonpoun3BoJIbHOE IIPEBPALIEHUE SIEP

D) Ucnapenue

28. Kakoii pacraj; conpoB0K/1a€TCsl UCITYCKaHUEM AIEKTpOHA?
A) Anwda-pacnan

B) bera-pacnan

C) N'amma-pacman

D) CnioHTaHHBII pacmaj

29. YUto Takoe sHeprus cBs3M spa’

A) DHeprus nokos

B) DHeprus, BeAensIONascs Mpu AeICHUN

C) DHeprus, HeoOXoauMast IS PacCIICTUICHUs sapa
D) DHeprust ABMKEHUS YaCTHI]

30. Kakue  dacTuupl  SIBISIFOTCS ~ NEPEHOCUYMKAMHM  CHJIBHOTO
B3aUMOJEHCTBUS?

A) ®oTtoHbI

B) I'moonsl
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C) W- u Z-6030HbI
D) I'paBuTOHBI

6.4. OueHoYHbIE MIKAJIbI
6.4.1. OueHuBaHMe TeKYUIEro KOHTPOJIS

Llenbio IpoBeIEHUS TEKYIETO KOHTPOJIS SIBJISIETCS JOCTHXKEHUE YPOBHS PE3YJIbTaTOB O0yUCHHS
B COOTBETCTBUU C MHIUKATOPAMHU KOMIICTCHIIUH.

Texymuil KOHTPOJIb MOXET NPEACTaBJIATh COOOM NUCHbMEHHBIE HWHIUBUIYaIbHBIC 3aJaHUS
cocTosAlIMe U3 3-5 BONPOCOB WM B (pOpPME TECTOBBIX 33JaHUI 110 U3YYEHHBIM TEMaM JI0 IIPOBEACHUS
IIPOMEKYTOUYHOM arTecTaluu. PeKOMEHIOBaHHBIA IUIAHUPYEMBIM IIEpUOJ IPOBEICHUS TEKYIIETO
KOHTPOJIS 3@ 3 HEEIH 10 IPOMEKYTOYHON aTTECTALUH.

IlIkaja oueHMBaHKMsI NPU TECTUPOBAHUM

Ouenka Kputepunu BbICTABJIEHUSI OLIEHKHU
3a4TeHO KonudecTBo BepHBIX 0TBeTOB B MHTepBasie: 71-100%
He 3a4reHo KonmgectBo BepHbIX 0TBeTOB B HHTEepBaie: 0-70%

IIkana oneHMBaHUs NPU NUCbMEHHOM padoTe
Ounenka Kputepun BbicTaBJ/IeHUs] OLIEHKHU
00y4aroIUICs T0JKEH:
- IPOJIEMOHCTPUPOBATH O0IIIe€ 3HAHUE N3YYaeMOI0 MaTepuana;
- IOKa3aTh 0011ee BIaIeHUE MOHATUIHHBIM allapaToOM TUCIUILINHBI;
- YMEThb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpOH H3JIaraemMoro
BOIPOCA;
- 3HaThb OCHOBHYIO PEKOMEHIyEMYIO IPOrpaMMoil yueOHYI0 JIUTEpaTypy.
oOyJaronuics: AeMOHCTPUPYET:
- HE3HaHME 3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuraa,
- HE BJIa/ICHUE OHSITUWHBIM aIapaToM AUCLIUILINHBL
He 3aureno - CYIIECTBEHHBIC OMIMOKN NIPU M3JI0KEHUHU YIeOHOTO MaTeprana;
- HEYMEHHUE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOM HU3J1araeMoro
BOIIPOCA;
- HEYMEHHE JIeJIaTh BbIBOJIbI IO M3J1araéMOMYy MaTepHally

3autreHo

6.4.2. OnenuBanne CaMOCTOSITEIbHON MUCBMEHHOM PadoTHI
(KOHTPOJILHOIT padoThI, IcCe)

IIpu oLleHKE yUUTHIBAETCA:
1. IIpaBuibHOCTE OpOpMIIEHNUS
2. YpoBeHb C(HOPMHPOBAHHOCTH KOMITETCHIINH.
3. YpOoBEHb YCBOEHHUS TEOPETUYECKMX MOJOXKEHUH TUCHMIUIMHBI, MPaBUIBHOCTh (HOPMYIHUPOBKU
OCHOBHBIX OHATUN U 3aKOHOMEPHOCTEH.
VYpoBeHb 3HaHUS (PAKTHUECKOTO MaTepHrajia B 00beMe porpaMmel.
Jloruka, CTpyKTypa U IpaMOTHOCTh U3JI0’KEHUS MTUCbMEHHOM paboThI.
ITosnHOTA M3N10kEHNA MaTepuana (pacKpbITHE BCEX BOIIPOCOB)
Hcnons3oBanne HEOOXOAUMBIX HCTOYHHKOB.
YMeHue cBs3aTh TEOPUIO C MPAKTUKOM.
VYMmenue aenath 0000mIEHNS, BLIBOIEL.

©OoN A

Ikana oueHMBaHUsI KOHTPOJIbHOI PadOTHI M 3CCe
Ounenka Kputepun BbICTABJICHUSI OLICHKHU
3adTeHo OO6yuaromuiics T0KEH:
- IPOAEMOHCTPUPOBATH 00IIlee 3HAHUE U3YYaeMOT'0 MaTepraa;
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- IOKa3aTh 0011ee BIaJeHUE MOHATUIHHBIM allapaToM JUCIUILUINHBI;

- YMETh CTPOUTH OTBET B COOTBETCTBHHM CO CTPYKTYpOH H3JIaraemoro
BOIIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO TPOrpaMMOil Y4eOHYIO JIUTEPATYPY.
He 3auteno OO0yuaromuiicst IeMOHCTPUPYET:

- HE3HAHUE 3HAUYUTENbHOM YacTU MPOrPaMMHOI0 MaTepHaa;

- HE BJIa/ICHHE NOHSITUWHBIM aIapaToM AUCHUILINHBL

- CYIIECTBEHHBIC OMIMOKH MTPH U3JI0KEHUU y4eOHOTO MaTepurana,

- HEYyMEHHUE CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOH H3JIaraeMoro
BOIIPOCA;

- HEYMEHHeE JIeNIaTh BBIBOJIBI 110 U3JIaraéMoOMy MaTepuaity

6.4.3. OueHuBaHMe OTBETOB HA BONPOCHI ¥ BHINOJHEHUS 3a1aHU I
NMPOMEKYTOYHOI aTTecTAlNU
[Ipu olleHKEe 3HAHHI YYUTHIBACTCS YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHITUH:
1. YpoBeHb YCBOCHHSI TCOPETHUECKUX IOJIOKCHHUN UCHIUIUIMHBI, MPaBWIBHOCTH (DOPMYITHPOBKU
OCHOBHBIX TTOHATHH M 3aKOHOMEPHOCTEH.
2. YpoBeHb 3HaHUS (PAKTUYECKOTr0 MaTepuana B 00beMe IpOrpaMMBl.
3. Jloruka, CTpyKTypa U IpaMOTHOCTh U3JI0KEHUS BOIIPOCA.
4. YMeHue cBsi3aTh TEOPUIO C MPAKTUKOM.
5. YMenue nenatb 0000IIEHHUS, BLIBOIEIL.

IlIkxana oneHNBaHKUS HA YK3aMeHe, 3a4eTe ¢ OLEeHKOoM

Onenka Kpurtepun BbicTaB/IeHUS OLIEHKHU
OTin4HO OOyyaromuiicst TOJKeH:
- TPOJESMOHCTPHPOBATh TJIYOOKOE M IPOYHOE YCBOCHWUE 3HAHUI
MIPOrpaMMHOTO MaTepHaa,
- UCYEPIIBIBAIOIIIE, TTOCIEIOBATEIHHO, TPAMOTHO U JIOTUYECKU CTPOHHO
M3JIOKUTh TEOPETUUYECKUIA MaTepra;
- MPaBWJIBHO (POPMYIUPOBATH OTPEICTICHUS;
- TPOAEMOHCTPUPOBATh YMEHHUS CaMOCTOSATEIbHOW paboThl C
JIUTEpaTypoi;
- YMETb CJIe]aTh BbIBOJIBI IO M3J1araéMOMYy MaTepHaly.
Xopo1o OO0yyaromuiicst TOJIKEH:
- NPOAEMOHCTPUPOBATH JOCTATOYHO IOJIHOE 3HAHUE MPOrPAMMHOrO
Marepuana,
- IPOJAEMOHCTPUPOBATh 3HAHNE OCHOBHBIX TEOPETUUECKUX MMOHATHIA;
- JIOCTaTOYHO TIOCJIEIOBATEIbHO, TPAMOTHO M JIOTMYECKH CTPOWHO
W3JaraTh MaTepua;
- MPOJAEMOHCTPUPOBATH YMEHUE OPUEHTHUPOBATHCA B IUTEPATYPE;
- YMETh cieNaTh JOCTATOYHO 0OOCHOBAHHBIE BBIBOJIBI 10 U3JIaraeMoOMYy
Marepuainy.
Y 10BIETBOPUTENTHEHO OOyyJaromuiicst TOJIKeH:
- MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOro MaTepuaa;
- IOKa3aTh 001Iee BIIaIeHUE MOHATUIHHBIM aNlapaToM TUCITUTUINHEI;
- YMETh CTPOUTH OTBET B COOTBETCTBHUHU CO CTPYKTYpOW H3JIaraeMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHJYEMYI0 TpOrpaMMoi  y4eOHYIO
JIUTEpaTypy.

HeynosnerBopurenbHo OO0yuaromuiicst IeMOHCTPUPYET:

- HE3HAaHHUE 3HAYUTEIbHON YacTu MMpoOrpaMMHOTI0 MaTcpualia;

- HC BJIAJICHUC MMOHSATUNHBIM arrmapaToM JUCHUIIIINHBI;

- CYHICCTBCHHELIC OIINOKH IIPpU U3JIOKCHUU yqe6Horo MaTcpHrajia,
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- HEYMEHHE CTPOUTh OTBET B COOTBETCTBUU CO CTPYKTYpOM
M3J1araeMoro BOIpoca;
- HEYMEHHeE JIeaTh BBIBOJIBI 110 U3JIaraéMOMy MaTepuaiy.

IIIkajia OeHUBAHUSA HA 3a4eTe

Onenka Kpurtepun BbICTaBJIeHHSI OLEHKH
3auyTeHo OOyuaronuiics JOKEH: YMETb CTPOUTh OTBET B COOTBETCTBUHM CO
CTPYKTYpOM H3j7araeMoro BONpOCa; IPOAEMOHCTPUPOBATh IPOYHOE,
JOCTAaTOYHO IIOJIHOE YCBOEHHE 3HAaHUH HPOrpaMMHOrO MaTepuaa;
MPOAEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETHUYECKHUX IMOHATHH;
IPaBUIBHO  (OPMYIMPOBATH  OIpPENENIEHUs;  MOCIIEA0BATENbHO,
I'PaMOTHO U JIOTUYECKU CTPOMHO U3JI0KUTh TEOPETUUECKUI MaTepHa;
IPOAEMOHCTPUPOBATE ~ YMEHHUS  CaMOCTOSITEJIbHOM  paboThl €
JTUTEPATYpPON; YMETh CIENATh TOCTATOYHO OOOCHOBAHHBIEC BBIBOJBI 110
U3JaracMoMy MaTepuaiy.
He 3aureno OOyuaromuiicss JEeMOHCTPUPYET: HE3HaHWE 3HAUYUTENBbHOW YacTH
IIPOrpaMMHOI0 MaTepuaia; He BIAJeHHE IOHATHIHBIM aInapaToM
AUCHUIUIMHBI, CYIICCTBCHHBIC OIIHNOKH Ipu  H3JI0KCHUHA y‘-I€6HOF0
MaTepuaa; HEyMEHUEe CTPOUTh OTBET B COOTBETCTBUM CO CTPYKTYPOMH
M3JIaraéMOro BOINPOCA; HEYMEHHE [eJIaTh BbIBOJbI 10 M3J1aracMOMY
MaTepuany.

6.4.4. TecrupoBanue

IIxana oneHUBaHUA

OneHka KpuTepuu BhICTaBIIeHUS OLICHKU

OTim4HO KosmgecTBo BepHbIX 0TBeTOB B MHTepBase: 71-100%
Xoporio KomnndecTBo BepHbIX 0TBETOB B HHTepBaje: 56-70%
Y 10BJIIETBOPUTEIBLHO KonnyectBo BepHBIX 0TBETOB B HHTepBaie: 41-55%
HeynoBneTBopuTenbHO KonnyecTBo BepHbIX 0TBETOB B HHTepBaie: 0-40%
3a4TeHo KosmaecTBo BepHbIX 0TBeTOB B MHTepBase: 41-100%
He 3auteno KonnyectBo BepHbIX 0TBETOB B HHTepBane: 0-40%

6.5. MeToanueckne MaTepHAaJIbl, ONpPeIe/sAI0IIHe MPOLeAYPY olleHUBAHUS CHPOPMHUPOBAHHBIX
KoMmnerennmii B coorsercTBuu ¢ OOII

KauecTBo 3HaHUI XapaKTepU3yEeTCsl CIIOCOOHOCTHIO 00YYArOIIErocs TOYHO, CTPYKTYPHUPOBAHHO
U YMECTHO BOCIIPOU3BOJUTH MH(MOPMAIIHIO, TTONYUYEHHYIO B MPOIECCE OCBOCHHS IUCIHILTUHBI, B TOM
BHJIe, B KOTOPOM OHa ObLIa U3JI0’KEHA B YYEOHOM M3aHUH WU TIPEMOIaBaTEIIeM.

YMeHus, Kak mpaBuiio, (GOPMHPYIOTCS Ha 3aHATUSAX CEMHHAPCKOTO THUMA. 3agaHus,
HaIpaBJICHHbIE HA OLIEHKY YMEHUM, B 3HAUUTEIbHOM CTENEHU TPEOYIOT OT 00y4aroIerocs MposBlIeHUs
CTEPEOTUITHOCTH MBIIUICHHUS, T.€. CIIOCOOHOCTH BBHIMOJHUTH paboTy MO 0oOpasliaM, ¢ KOTOPBIMH OH
pabortan B mporiecce oOydenus. [IpemogaBarens e OIECHUBAET CBOEBPEMEHHOCTh M MPABUIBLHOCTH
BBITIOJIHEHHS 3a/1aHMA.

HaBbiku MOXXHO TpakTOBaTh Kak aBTOMATU3UPOBAHHBIE YMEHUS, Pa3BUThIE U 3aKPEILJICHHbIE
OCO3HAHHBIM CaMOCTOATCIbHBIM pr110M. HaBBIKI/I (bOpMI/Ip}IIOTCSI HpI/I CaAMOCTOATCIBbHOM BBITIOJTHCHUN
OOy4YaloIUMUCST ~ MPAKTUKO- OPUEHTHUPOBAHHBIX  3aJlaHUl, MOJEIHPYIOMIUX  pEIIeHHe UM
MIPOM3BOJICTBEHHBIX W COIMOKYJIBTYPHBIX 3a/Jad B COOTBETCTBYIOMIEH 00JacTH TpodeccHoHaTbHOM
NeSTeIbHOCTH, KaK MPaBHJIO, MPHU BHIMOJHEHUH IOMAIHUX 33JaHUM, KYPCOBBIX MPOEKTOB (paboT),
HAy4YHO-HCCIIeIOBATENIbCKUX PA0OT, MPOXOXKAEHUU MPAKTUK, MpH paboTe WHIUBUAYAIbHO HIH B
COCTaBe TPyNIbI U T.1.

VYCTHBIN OIPOC — ATO MPOoIeIypa, OpraHU30BaHHAS KakK CIelMaabHas Oecemaa MpenoaBaTens ¢
rpynnoi ooydaromuxcs ((GpoHTaATBHBIN OMPOC) WK C OTACTLHBIMUA 00yYarOITUMHUCS (MHINBUTYaTbHBINA

32



OIpOC) C LETbI0 ONEHKHM CHOPMHUPOBAHHOCTH y HHMX OCHOBHBIX TMOHSATUH U YCBOEHHS Y4eOHOTO
Marepuana. YCTHBI OMpPOC MOXET HCIOIb30BAaThCsl KaK BUJ KOHTPOJS M METOJ OLICHHUBAHUS
(hopMHUpYyEeMBbIX KOMIETCHIIMI (KaKk W KadyecTBa WX (OPMHUPOBAHHUS) B PAMKax CaMbIX Pa3HBIX (HOpM
KOHTPOJIS, TAKUX KakK: coOeceoBaHue, KOJUIOKBUYM, 3a4€T, S9K3aMEH I0 JUCLUUIUIMHE. Y CTHBIM Ompoc
(YO) no3BosisieT OLICHUTh 3HAHUS U KPYro3op oOydarollerocs, yMeHue JOTHYECKU MOCTPOUTH OTBET,
BJIaJICHE MOHOJOIMYECKOW PEeuYbl0 M MHBbIE KOMMYHHMKATHBHBIE HaBbIKM. YO o0namaer OOJIbIINMHU
BO3MO>XHOCTSIMU BOCIIUTATEIHHOTO BO3/IecTBUA penoaBatesns. Bocriutatensnas pynkuus YO umeer
PSI BaKHBIX ACHEKTOB: MPOPECCHOHATBHO-ITHUECKUNM W HPABCTBEHHBIM AaCIEKTHI, JUIAKTUYCCKUI
(cucremaTu3alus MaTepuaia Ipu OTBETeE, Jiydlllee 3alOMUHAHUE MaTepualia IpU UHTEUIEKTYyalIbHON
KOHIEHTPALMK), IMOLMOHAIBHBIN (PagocTh OT YCHEIIHOTO IMPOXOXKIEHUS cobeceoBaHUs) U Ap.
Ooyuaromias pynkuus YO cOCTOUT B BBISABICHHH JI€TaJCH, KOTOPHIE 10 KAKMM-TO IPUYUHAM OKa3JINCh
HEJ0CTaTOYHO OCMBICIICHHBIMH B XOZI€ YU4€OHBIX 3aHITHI U MPH MOATOTOBKE K 3a4ETy MU SK3aMEHY.
YO obnagaer Takke MOTHBHPYIOIICH (YHKIMEH: MPaBHJIBHO OpPraHW30BaHHBIE COOECEIOBaHME,
KOJUIOKBUYM, 3a4€T ¥ SK3aMEH MOTYT CTUMYJIMPOBATh YYEOHYIO JIeATEIbHOCTh CTY/ICHTA, €r0 y4acTue
B Hay4HOI1 pabore.

TecTel sABASAIOTCS TpocTelmield GopMoi KOHTPOJISA, HANpPABJICHHOW HAa TPOBEPKY BIIAJCHUS
TEPMHUHOJIOTHYCCKHIM aIiapaToM, COBPEMEHHBIMH HH(POPMAITHOHHBIME TEXHOJIOTUSIMU U KOHKPETHBIMU
3HaHUAMU B 00JacTH (PyHAAMEHTATbHBIX W MPHUKIAJHBIX JUCHUIUIMH. TECT MOXET MPelOoCTaBIAThH
BO3MO>XHOCTb BbIOOpa U3 NEPEYHS OTBETOB (OJMH UM HECKOJIBKO MPAaBUIIBHBIX OTBETOB).

Cemunapckue 3aHsATHS. OCHOBHOE Ha3HAYEHHE CEMHHAPCKHUX 3aHATHUH IO JUCHUIUIMHE —
obecrieunTh TIIyOOKOE YCBOGHHE OOYYAIOIIUMHCS MAaTepHUaioB JICKIMA, MPUBUBATh HABBIKU
CaMOCTOSITENTLHON PabOTHI C TUTEPATYPOil, BOCIIUTHIBATH YMEHHE HAXOAUTh ONTUMAJIbHBIE PEIICHUS B
YCIIOBHSIX M3MEHSIONIMXCSI OTHOIIECHHH, (POPMUPOBATH COBPEMEHHOE MPO(eCcCHOHAIBHOE MBIIIJICHHE
oOyuaromuxcs. Ha ceMrMHapCKuX 3aHATHSIX MPEIoiaBaTelb MPOBEPSET BHIMOIHEHHE CAMOCTOSTEIbHBIX
3aJJaHUii M KaueCTBO YCBOGHHUS 3HAHWH, YMEHHMI, ONpeAesieT YPOBEHb C(HOPMHPOBAHHOCTH
KOMIIETEHIIUH.

KonnmokBuym MoxkeT ciyXutb (GOpMOH HE TOJBKO IPOBEPKH, HO U IOBBIIIECHUS
MIPOU3BOIUTENILHOCTH TPYAa CTyIeHTOB. Ha KomokBuymMax o0CyKIAr0TCs OTAENbHbIE YaCTH, pa3elbl,
TEMBI, BOIIPOCHl U3y4aeMOro Kypca, OObIYHO HE BKJIIOYAEMbIE B TEMAaTHKy CEMHHAPCKUX U JPYTHX
MPAKTUYECKHUX yUEOHBIX 3aHITHIA, a TaKKe pedepaTsl, MPOEKTHI U UHBIE PaOOTHI 00yJaIOIIUXCS.

Hoxmnan, coobiienne — mpoAyKT CaMOCTOATENbHON pabOThI CTY/IEHTA, MPEJACTABISIOMNN CO00H
MyOJIMYHOE BBICTYIUICHUE MO TMPEICTABICHHUIO TOJYYEHHBIX PE3YylbTaTOB DPELICHUS OIpeaeTecHHON
y4eOHO-TIPaKTUYECKON, yueOHO-UCCIIEIOBATEHCKON UIH HAYYHOU TEMBI.

KonTponbHast paboTa — cpeAcTBO MPOBEPKH YMEHUIN MPUMEHSTH IMOJTYYECHHbIE 3HAHHS JUIS
pelIeHns 3a/1a4 ONPEeIEHHOTO TUIIA [0 TEME WK pa3zeny.

[TpodeccnoHanbHO-OPUEHTUPOBAHHOE ICCE — ITO CPEACTBO, MO3BOJIAIOIIEE OLEHUTh YMEHHUE
oOyuarolerocsi MUCbMEHHO H3JlaraTh CyTh MOCTaBIEHHON MPOOJIEMbl, CAMOCTOSITENBHO NPOBOIUTH
aHalM3 3TOW MPOoOJEeMBbl C HCIOIb30BAHHEM AHATUTHUYECKOTO MHCTPYMEHTApHUsi COOTBETCTBYIOIIEH
TUCHUIUIMHBI,  JIeNaTh  BBIBOJBI, OOOOIIAIONIME aBTOPCKYIO TO3HMIIMI0 1O  TMOCTaBJICHHOMN
po¢eccHOHATLHO-OPUEHTUPOBAHHOI! ITpobiieme.

Pedepar — mpoaykT camocTOsSITENHHON pabOThl CTYAEHTA, MPEIACTABISIOMIUN COOOM KpaTKoe
W3JI0KEHUE B MHCHbMEHHOM BHUJIE MOJTYUYEHHBIX PE3yJbTaTOB TEOPETHUECKOTO aHAIM3a ONMpPEAeSICHHON
Hay4yHOU (yueOHO-UCCIIeI0BATENbCKOM) TEMBI, TJI€ aBTOP PACKPBIBAET CYTh MCCIETyeMON MpOOJIeMbl,
MIPUBOJIUT Pa3IMYHbIC TOYKU 3PSHHUSI, & TAKKE COOCTBEHHBIE B3TIISA/IbI HA HEE.

CutyanlioHHBIN aHamM3 (KEeWC) — 3TO KOMIUICKCHBIN aHallU3 CHUTYaIlid, UMEBIIUHA MECTO B
peasibHOM TpaKkTHKe MPO(ECCHOHATBHOM NEATENbHOCTH CHEeIHaTuCTOB. KOMIIIEKCHBIM aHamu3
BKJIIOUAeT B ce0sl CIEeAYIOLIME COCTABJIAIOIINME: MPUYUHHO-CIEICTBEHHBIM aHanu3 (yCTaHOBJICHHE
MIPUYKH, KOTOpPBIE MPUBEIN K BOSHHKHOBCHHIO JAHHOW CUTYallMd, U CJIEICTBHI €€ pa3BepThIBAHUS),
CUCTeMHBI aHanu3 (OIpeneseHre CYIIHOCTHBIX MPEeIMETHO-COAEepKATeNbHbIX XapaKTEepPHUCTUK,
CTPYKTYpHI CUTYyallUH, €€ PYHKIHHA U Jp.), IEHHOCTHO-MOTHUBAIIMOHHBIN aHAIIN3 (TOCTPOCHHUE CUCTEMBI
OLICHOK CUTYaIliH, €€ COCTaBJISIOLINX, BbISIBJIEHHE MOTHBOB, YCTAHOBOK, MO3ULINN AEHCTBYIOIIMX JIMIL);
MPOTHOCTUYECKUI aHamu3 (pa3paboTka TEPCIEeKTUB PAa3BUTHS COOBITHI MO TO3UTHMBHOMY U
HEraTUBHOMY CII€HApHUI0), PEKOMEHJATelIbHbIH aHamu3 (BbIpaOOTKAa PEKOMEHJALUNA OTHOCHUTEIHHO
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MOBEJICHUS JICUCTBYIOIIMX JIMI[ CUTYaIllMH), MPOrpaMMHO-IIENIEBOM aHaim3 (pa3paboTka Mporpamm
JESTEIbHOCTH JUIsl pa3pellieHusl JAHHON CUTYalluH).

TBopueckoe 3aaHNe — 3TO YACTUYHO PETIaMeHTHPOBAHHOE 3a/1aHKe, UMEIOIIee HECTaHAAPTHOE
pElIeHNE U I03BOJISIIOIIEE UArHOCTUPOBATh YMEHHUS MHTETPUPOBATh 3HAHUS Pa3IUMYHBIX HAaYyYHBIX
o0ractei, apryMeHTUPOBATh COOCTBEHHYIO TOUKY 3PEHHUsI, TOKa3bIBaTh MPAaBUILHOCTh CBOEH MO3UIINH.
Mo3keT BBINONHATHCS B UHAUBUYaIbHOM MOPSIKE WIH FPYNIONH 00y4arouxcsl.

JenoBass u/unu pojeBas WUrpa — COBMECTHAsl JIEATENbHOCTh TPYMHIbl OOyYaromMXcsi H
IperoiaBaTensl Mo/ yIpaBlieHHEeM IpenoaBaTess ¢ HeNbl0 PEelIeHns YIeOHBIX U MpodeccHoHaIbHO-
OPUEHTHUPOBAHHBIX 3aJad IIyTEM UI'POBOTO MOJCIUPOBAHMS peaTbHOW MPOOJIEMHON CHUTYyallUU.
[To3BossieT olleHUBATh YMEHHE aHAIN3UPOBATh U PElIaTh TUIIMYHbIE MPOGECCHOHANTbHBIC 3aa4u.

«Kpyrislii cTon», AUCKycCcHs — UHTEPaKTUBHBIE OLIEHOUHBIE CPEICTBA, T03BOJISIONINE BKIIOYUTh
oOyuaroluxcsi B Ipolecc OOCYXIEHHUS CIOPHOTO BOMNpoca, MPoOJIEeMbl M OLEHUTh UX YMEHHE
apryMEHTUPOBAaTh COOCTBEHHYIO TOYKY 3pEHHUS. 3aHATHE MOXKET MPOBOJIUTH I0 TPaJAULUOHHON
(KOHTAaKTHOM ) TEXHOJIOTUH, TUOO C HUCIOIb30BAHUEM TEIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

[IpoekT — KOHEYHBIH TNPodecCHOHATBHO-OPUEHTHPOBAHHBIA MPOAYKT, IOJy4aeMblii B
pe3ynbTaTe IJIAHUPOBAHUS M BBHIMOJIHEHHUS KOMIUIEKCA Y4YEOHBIX M MCCIEIOBATENbCKUX 3aJaHH.
[To3BoMsIeT OLIEHUTH YMEHHUS 00 YUAIOIINXCS CAMOCTOSTEIbHO KOHCTPYHPOBATH CBOM 3HAHHS B ITPOIIECCE
pelleHrs MPaKTUYECKUX 3a/ad U MmpoOjeM, OpUEHTUPOBATHCS B MH(DOPMALMOHHOM MPOCTPAHCTBE U
YpOBEHB C(HOPMHUPOBAHHOCTH aHATUTUYECKHX, UCCIIEAOBATEILCKUX HABBIKOB, HABBIKOB MIPAKTUYECKOTO
U TBOPYECKOTO MBINUICHHUS. MOXET BBINOJHATHECA B HMHAWBHUIYATBHOM TMOPAIKE WIM TPYIION
00yJaromuXxcs.

Paznen 7. Metoauueckne ykazanusi JAJsi 00y4arOIIHUXCS M0 OCHOBAHMIO U CUMILINHBI

OcBoenne oOyyaromumcsi y4eOHON AMCHUIIMHBI MpEANoyiaraeT HM3yYeHHE MAaTepualioB
IMCUUIUIMHBI HAa ayJIUTOPHBIX 3aHATHAX U B XOJI€ CAMOCTOATEIBHON pabOThl. AyIUTOPHBIC 3aHSATHS
MPOXOJAT B (hOpMe JIEKIIH, CECMHUHAPOB U MPaKTUYecKuX 3aHaATuil. CamocTosiTenbHas paboTa BKIIOYAET
pa3HOO0Pa3HBI KOMIUIEKC BHIOB U ()OPM pabOThI 00YJIArOIIHXCS.

Jlis ycHemHoro OCBOGHHS YUeOHOW IMCHUIUIMHBI U JOCTHIKEHHUS MOCTaBIECHHBIX ILelei
HE00X0IMMO BHUMATEIBHO O3HAKOMHUTHCS C HACTOsIIEeH pabodeil mporpaMmbl y4eOHOH AUCIUTUINHBL
Crenyer oOpaTUTh BHUMaHKE HAa CIIMCOK OCHOBHOM U IOMOJIHUTENBHOM JIUTEPATyphl, KOTOpask UMEeTCs
B JJIGKTPOHHOW OMOMMOTEYHOW cucTeMe YHuBepcuTeTa. OJTa uH(poOpManus HeoOxonuma s
CaMOCTOSITENIbHON paboThl 00yYaroIerocs.

[Tpu NOATOTOBKE K ayIUTOPHBIM 3aHATUSM HEOOXOAUMO TIOMHUTH OCOOEHHOCTH KaXKI01 (POpPMBI
€ro MPOBEACHHUS.

[TonroroBka Kk yueOHOMY 3aHATHIO JIEKIIMOHHOro THuma. C 1enbio 00ecrnedyeHus YCHEIIHOTO
00y4yeHHs 00yJarolLNiics T0JIKEeH TOTOBUTHCA K JIEKIIMHU, TOCKOJIBKY OHA SIBJISETCS BaXKHEN e popmoit
OpraHu3aluu yueOHOoro mnpoiiecca, HoCKOJIbKY: 3HAKOMHUT C HOBBIM Y4€OHBIM MaTE€pPHAIOM; pa3bsCHSIET
y4eOHBIE IEMEHTHI, TPY/IHbIE /ISl TOHUMAHHUS; CUCTEMAaTU3UPYET yUeOHbIH MaTepuall; OpueHTUPYeT B
y4eOHOM TIpo1iecce.

C 2TOH 1enpl0: BHUMATENIBHO MPOYUTANTE MaTepuai NMpEeAbIIyNIei JEKIUU; 03HAKOMBTEChH C
y4eOHBIM MaTepUaJIOM IO YYeOHUKY U YU€OHBIM MOCOOUSIM C TEMOW NMPOYUTAHHOW JIEKIIMH, BHECUTE
JIOTIOJIHEHUS K IIOJyYEHHBIM paHee 3HAHUAM I10 TEME JIEKLIUU Ha MOJISAX JIEKIUOHHOMN TETPaH; 3alUIINTE
BO3MO>KHBIE BOIIPOCHI, KOTOPBIE BbI 33/1aJUTE JIEKTOPY Ha JIEKIIMH [0 MaTepHally U3Yy4EHHOH JIEKLIUU;
IIOCTapaiTech YSICHUTb MECTO M3y4aeMOil TEMbI B CBOEW IOATOTOBKE; Y3HAWTE TEMy IPEACTOSIIEN
JIeKUUH (110 TEMaTHYECKOMY IIJIaHy, 10 HHPOPMAIUH JIEKTOpa) U 3alluIINTe HHHOPMAIUIO, KOTOPOH BB
BJIa/IEETE TI0 JAHHOMY BOIIPOCY

[IpenBapuTenbHas MOATOTOBKa K y4eOHOMY 3aHITHIO CEMHHApPCKOrO THUIA 3aKI0YaeTcs B
M3YYEHUH TEOPETHYECKOro MaTepuaja B OTBEACHHOE [UIS CaMOCTOATENbHON paboThl Bpems,
03HaKOMJIEHHE C MHCTPYKTHUBHBIMU MaTepUajIaMH C LEJIbI0 OCO3HAHUS 3a7a4 3aHATHUS.

CamocrosrenbHas pabora. [[ng Oonee yriyONeHHOro W3Y4YEHUs TEMbl 3aJaHUs UL
CaMOCTOSITENTbHOM pabOThl PEKOMEHYETCSs BBIIOJIHATH MapajuleNIbHO C U3ydyeHueM AaHHOU TeMbl. [Ipu
BBITNIOJTHEHUH 3a/1aHUI 110 BO3MOXKHOCTH MCIIOJIb3yWTE HAIJIAAHOE IIPEICTaBICHUE MaTepHasa.
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[lonrotroBka K 3aueTy, »5Kk3ameHy. K 3adery, »5K3aMeHy HEOOXOJAMMO TOTOBHUTCS
IeJICHANPABJICHHO, PETYIISIPHO, CUCTEMAaTHUECKU U C TIEPBBIX AHEH 00y4YeHHs 110 JaHHOW JUCLHUIUIMHE.
[TonbITKM OCBOUTH YU€OHYIO NUCHUIUIMHY B MEPHOJ] 3a4ETHO-IK3aMEHALIMOHHON CECCHH, KaK IIPAaBUIIO,
NPUHOCAT HE CIMIIKOM YIOBJIETBOPUTENbHBIC pe3yiabTarhl. [Ipy MOATrOTOBKE K 3adeTy oOpaTure
BHMMAaHUE HA 3alUTY IPAKTUYECKUX 3aJaHUI Ha OCHOBE TeOpeTHUUecKoro Marepuana. [Ipu noaroroske
K D9K3aMEHY [0 TEOPETUYECKOM YacTU BBIIEIUTE B BOIPOCE IJIABHOE, CYILIECTBEHHOE (TIOHATHSA,
MpU3HAKW, KIacCUUKAUUU U T1p.), NPUBEAUTE MPHUMEPHI, WIUIIOCTPUPYIOLIUE TEOPETHUECKHE
I10JIO’KEHUS.

7.1. MeToan4yeckne peKOMEH/IAIUN 110 HAIMCAHUIO ICCce

Occe (or (paniy3ckoro €ssali — OIBIT, HAOPOCOK) — KaHP HAYYHO-TYOJUIIUCTUYCCKON
JUTEPATyphl, COYETAIONICH IOAYEPKHYTO-HHIUBUAYAIbHYIO TIO3HMIMIO aBTOpa I0 KOHKPETHOM
npobieme.

['1aBHBIME 0COOCHHOCTSIMH, KOTOPBIE XapaKTEPU3YIOT ICCE, SBISIOTCS CIICTYIONIHE TTOJIOKCHHUS:

® cOOCTBEHHAs MO3MLIUS 003aTENbHO TOJDKHA OBITh apryMEHTHPOBAHA U TOAKPEIUIEHA CChUIKAMH
Ha NCTOYHUKH, aBTOPUTETHBIE TOUKHU 3pEHUSAMU 1 0a3upoBaThCs Ha (DyHIaMEHTaIbHOM Hayke. HeOombmioi
00beM (4-6 crpanuir), ¢ 0OPMIIECHHBIM CITUCKOM JINTEPATYPhI M CHOCKAMH Ha €€ HCIOJIb30BaHHE;

® CTHJIb U3JIOKEHHS — HAyYHO-UCCIIE0BATEIbCKHUIA, TPEOYIOIINIA YEeTKOH, TIOCIeI0BATEILHON 1
JOTMYHOM CHCTEMBI JIOKa3aTeNbCTB; MOXKET OTJIMYaThCcs OOpPa3HOCTBIO, OPHUTHHAIBHOCTBIO,
aOPUCTUIHOCTHIO, CBOOOTHBIM JIEKCHYECKUM COCTABOM SI3BIKA;

® ICCTICIOBAHNE OTPAHMYMBACTCS YETKOW, JIAKOHMYHOM TpOOJIEeMOil C  BBISBICHHEM
NPOTUBOPEYH U pa3pelieHHEM STHX MPOTHBOPEYNi B JaHHOU padorTe.

7.2. MeToan4yeckne peKOMEHIAIUY 10 UCIO0Jb30BAHUIO KelicOB

Keiic-meron (Case study) — meron aHanu3a peaqbHOM CHTYallUM, OIKMCAHUE KOTOPOM
OJTHOBPEMEHHO OTpa)kaeT He TOJbKO KaKyI-THOO MPAKTUYECKYI0 MpoOJieMy, HO M aKTyaau3upyer
OIpEe/ICNICHHBbI KOMIUIEKC 3HAaHUM, KOTOpBIM HEOOXOAMMO YCBOMTH HpPHU DPA3PELICHUM JaHHOUN
npo6uemsl. [Ipu 3Tom cama mpoGiema He UMEeT OJTHO3HAYHBIX PEIICHU.

Kefic kak MeTO1 OLIEHKH KOMITETEHIIUHN JOJDKEH YIOBIETBOPATH CICTYIOIUM TPeOOBAHUSM:

— COOTBETCTBOBATh YETKO IOCTABICHHOM 1IEJIN CO3/1aHuUs;

— UMETh MEXIUCIUIUIMHAPHBIN XapaKTep;

— UMETh JIOCTAaTOYHBIN 00BEM MEPBUYHBIX U CTATUCTUYECKUX JIaHHBIX;

— UMETh COOTBETCTBYIOIIUN YpPOBEHb CIIOKHOCTH, WJUIIOCTPUPOBATH TUIUYHBIE CHUTYallHH,
UMETh aKTyaJbHYIO0 NpoOjeMy, MO3BOJIAIOUIYI0 HNPUMEHHUTh Pa3sHOOOpa3Hble METOJbl aHaIM3a NpHU
MTOMCKE PEIIEHUSI, UMETh HECKOJIBKO PELICHHH.

Keiic-MeTony oOka3bIBaeT coJeiicTBHE pa3BUTUIO YMEHHUS peliaTh MpoOJIeMbl C Y4ETOM
KOHKpPETHBIX YyCJIOBMM M mNpu Hanuuuu (axktuueckod wuHpopManuu. OH pa3BUBaeT Takue
KBIM(DUKAIIMOHHBIE XapaKTEPUCTUKU, KaK CIHOCOOHOCTh K TMPOBEACHUIO aHANU3a U JIUATHOCTHUKU
npobsieM, yMEHHE 4YeTKO (QOpMYyJIUpOBaTh U BBICKA3bIBATh CBOIO MO3UIUIO, YMEHHE OOLIaThCs,
JTUCKYTUPOBaTh, BOCIPUHUMATh M OICHHBATh WMH(OPMAIMIO, KOTOpas MOCTYMaeT B BepOalbHOU U
HeBepOabHOU GopMme.

7.3. TpeGoBaHus K KOMIIETEHTHOCTHO-OPHEHTHPOBAHHBIM 3aaHUSAM ISl IEMOHCTPALMHU
BBINOJIHEHHS MPO(eCCHOHAIBHBIX 32124

KoMneTeHTHOCTHO-OpUEHTUPOBAHHOE 3a/laHue — JTO BCErjJa MpakTUYEeCKoe 3aJaHue,
BBINIOJTHEHWE KOTOPOTO HAIEJICHO Ha JIEMOHCTPUPOBAHHUE JIOKA3aTENbCTB HAIMYUS y OO0yYaroImuxcs
OOMIEKYIBTYPHBIX, OOIIETPO()ECCHOHATBHBIX W TPOPECCUOHATLHBIX KOMIICTEHITNHN, 3HAHWNA, YMECHHA,
HEOOXOIMMBIX JUIs OyayIel npodecCHOHATBHOM NS TeTbHOCTH.

KoMneTeHTHOCTHO-OpUEeHTUPOBAaHHBIE 33aJaHUS ObIBAIOT Pa3HBIX BUJIOB:

® HalpaBJICHHbIE Ha IOJrOTOBKY KOHKPETHOT'O PAKTUKO-OPUEHTHPOBAHHOTO MPOIYKTa (aHAIN3
JOKYMEHTOB, TEKCTOB, KPUTHKA, pa3paboTKa CXeM U JIp.);

® AHAJTUTHUYECKOTO M JIMarHOCTUYECKOTO XapaKTepa, HalpaBieHHbIE Ha aHAIU3 Pa3IUYHbBIX
acCreKTOB U MpoO0JieM;
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®CBSI3aHHBIE C BBIOJIHEHHEM OCHOBHBIX NPO(EeCCHOHANbHBIX (YHKIUN (BBIIOJIHEHUE
KOHKPETHBIX JICUCTBHH B paMKax BuAa MNpodecCHOHATBHOW  JEATEILHOCTH, HampuMep,
(bopmynupoBaHue 1eJIe MUCCUH, H T. II.).

Pa3nes 8. YueOHo-MeToan4eckoe u mHGOpMALMOHHOE 00ecniedeHHe TUCHUTINHBI

Ocnoenas numepamypa’

1. Haxwunkezel, M. ®HU3HKO-XMMHUYECKHE OCHOBbI HAHOTEXHOJOTMH W HAaHOMAaTEPHAJIOB:
yuebHoe ocobue / M. Haxxunikeizsl, P. E. beiicenos, 3. A. MancypoB. — Anmatsl, MockBa: EDP Hub
(Mnumm Xao), At [Tu Ap Meaua, 2023. — 194 ¢. — ISBN 978-5-4497-2156-3. — TekcT: 25eKTpOHHBII
/[ LudpoBoit  oOpazoBarenbHBIi  pecypc IPR  SMART: [caiT]. — URL:
https://www.iprbookshop.ru/129435.html

2. CopokuH, A. H. ®u3uka TBep 1010 TeNa: yueOHOe I0COOHUe NI CTYICHTOB, 00 yJarOIIUXCS I10
HanpaBieHuto «llemarormueckoe oOpazoBanuey», npodmian «Dusnka», «MaremaTnka U (QHU3HKaY,
«Uudopmaruka u pusuka» / A. H. Copokun. — Caparon: M3garensctBo CapaTOBCKOTO YHHBEPCUTETA,
2022. — 60 c. — ISBN 978-5-292-04752-0. — Texkcr: anmekTponHslit // LludpoBoii oOpazoBaTeabHbII
pecypc IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/122850.html

Jononnumenvnas rumepamypa’

1. Ilrterames, A. A. 3amaun 1o (U3MKE: JICKTPOMATHETU3M; DJICKTPOMATHUTHBIC BOJIHBI;
BOJIHOBAasi M KBAaHTOBAs ONTHKA; JIEMEHTHI KBAHTOBOW (PM3MKH M (DU3HKH TBEPIOTO TEJa; dJICMEHTHI
snepHoil ¢usuku: yueOHoe mocodme / A. A. Ilrterames, FO. I'. ITleficaxoBuu. — HoBocuOupck:
HoBocuOupckuii rocyaapCcTBEHHBIN TeXHHUSCKUN yHUBepcuTeT, 2019. — 228 ¢. — ISBN 978-5-7782-
3853-4. — Texkcr: anekTponnsbii // [{ludposoit oopazosarenbubiii pecypc IPR SMART: [caiit]. — URL.:
https://www.iprbookshop.ru/99180.html

2. Yepnbiies, A. I1. Benenue B ¢usuky TBepaoro rena u HaHopu3uky. CrenuanbHbIi Kypc
¢usuku. Korcrekr neknwmii: yaeonoe mocodue / A. I1. YepubimeB. — HoBocubupck: HoBocubupckuii
rocynapcTBeHHbIN TexHnueckuil yauBepcuteT, 2019. — 88 ¢. — ISBN 978-5-7782-4048-3. — Tekcr:
anekTpoHHslt //  LudpoBoit obOpasoBarensHbii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/99170.html

Ilepeuenv ungopmayuoHHBIX MEXHONO02UN, UCHOTAL3YEMbIX HPU  OCYU4ECHEIICHUU
obpazosamenvHoz0  npoyecca N0 OUCUUNIAUHE:  UHMEPHEM-Pecypchl,  CO8PeMeHHbIE
npogeccuonanvuvle 6a3vl OAHHBIX, UHPOPMAUUOHHBIE CRPABOUHbLE CUCHEMDBL

HurepHer-pecypcesl

URL: https://www.IPRsmarthop.ru/ — snekrponHo-6ubnoreunas cucrema IPRsmart.

HNHpopManmoOHHO-CIPABOYHbIE U IOUCKOBBIE CHCTEMBbI

CnpaBounas npaBoBas cuctema «KoncynaprantlImroc»: http://www.con-sultant.ru

CoBpeMenHbIe po¢eccHOHATBHBIE 0a3bI JAHHBIX

URL:http://www.edu.ru/ — 6udamoreka deaepanpaoro nopraia «Poccuiickoe 00pazoBaHue»

URL:http://www.prlib.ru — ITpe3uaentckas 6ubanoTeka

URL:http://www.rusneb.ru — HarimonasnbHas 3JeKTpoHHAst OMOIHOTEKA

URL:http://elibrary.rsl.ru/ — caiir Poccuiickoli TocymaapcTBeHHOW OuONMMOTeKH (pasien
«INeKTpoHHAs OMOTNOTEKAY)

URL:http://elib.gnpbu.ru/ — caiit HayuHoii negaroruueckoii 3nekTporHoi oudimoreku um. K. 1.
YumHcKoro

Komnnexkm nuyen3uonnozo u c60600H0 pacnpocmpanaemo20 npocpammnozo obdecneuenus,
6 MOoM qucie ome4ecmeenno20 nPouU3600cmea
KommuieKkT 1M1IeH3MOHHOT0 IPOrpaMMHOI0 odecrevyeHust

213 DBC
3 U3 DBC
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Oneparmonnas cucrema "Atimant" - Atlant Academ ot 24.01.2024 r. (6eccpodno)

AnTuBHupycHoe nporpammuoe odecnieuenne ESET NOD32 Antivirus Business Edition norosop
Ne 1C00-006348 ot 14.10.2022 1. (cpok geiictus 1o 13.10.2025 r.)

[Tporpammuoe obecrnieuenne «Mupamonuc» cucreMa BeOWHApOB - JIMIICH3MOHHBIN JOTOBOP
Nel07/06/24-x ot 27.06.2024 (Crneumndukamus k JlunensmonHomy moroBopyNel(7/06/24-x ot
27.06.2024, ot 27.06.2024 r., cpoxk aevictBus ¢ 01.07.2024 o 31.07.2025 1.)

OnekTpoHHas HH(OpMaIMOHHO-00pa3zoBarenbHas cpena «l1C: YHuBepcurer» AOroBOp OT
10.09.2018 r. NeITPKT-18281 (6eccpouno)

Cuctema tectupoBanus Indigo nmunensnonnoe cornamenue (Jorosop) ot 07.11.2018 1. NeJl-
54792 (6eccpouHo)

Nudopmannonno-nonckosas cucrema «Koucynsrant Ilmoc» - JloroBop NeMU-BUII-79717-
56/2022 (6eccpouHo)

OnexkTpoHHO-OnbOnoreuHas cucreMa IPRsmart nunensuonssii norosop ot 01.09.2024 r.
Nel11652/24C (cpok aeiictBus 10 31.08.2027 1.)

Hayunas snexrponnas 6ubnmoreka eLIBRARY munensuonnsiii goroop SCIENC INDEX Ne
S10 -3079/2025 ot 28.01.2025 r. (cpok aeictBus q0 27.01.2026 1.)

IIporpamMHoe ofecneyeHne 0Te4eCTBEHHOr0 MPOU3BO/ICTBA:

Onepannonnas cucreMa "Atiant" - Atlant Academ ot 24.01.2024 r. (6eccpouHo)

DnexkTpoHHas WHGOPMAMOHHO-OOpa3zoBarenbHas cpena «1C: YHuBEpcHUTET» HOrOBOp OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

Cucrema TecrupoBanus Indigo munenszunonHoe cormamenue (Jorosop) ot 07.11.2018 r. NoJl-
54792 (6eccpouHO)

HNudopmannonno-nonckosas cucrema «Koucynsrant [lmoc» - JJoroBop NeMU-BUII-79717-
56/2022 (6eccpouHo)

OnexkTpoHHO-OnbOnnoreyHas cucreMa IPRsmart nunensuonssiii gorosop ot 01.09.2024 r.
Nel11652/24C (cpok geiictust 1o 31.08.2027 r.)

Hayunas snextponnas 6ubnuorexka eLIBRARY nunensuonnsiii gorosop SCIENC INDEX Ne
S10 -3079/2025 ot 28.01.2025 r. (cpok aeictBus q0 27.01.2026 1.)

DJIEKTPOHHO-0MO/IMOTEeYHas] cUCTeMA:

OnektponHas oubnuoreunas cucrema (3bC): http://www.iprbookshop.ru/

Pa3znen 9. MaTepuajibHO-TeXHHYeCKOe o0ecnieyeHue
00pa3oBaTeILHOIO NMpolecca
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VYuebHas aynutopusi Isg  TPOBEACHUS

3aHATUH JIEKIIMOHHOTO THIIA, 3aHITHM
CEMHHApCKOro  THUMa, TPYNNOBBIX U
WHJIUBUyaJIbHBIX KOHCYJIbTALlUM,

TEKYIIETO KOHTPOJISl U MPOMEKYTOUHOM
aTTecTalluu

OOopyznoBaHue:  CHelUaIM3UpOBaHHAs  MeOenb
(mebenb ayautopHast (11 cromnos, 22 cryna, Aocka
ayIUTOpHAsl HaBECHasl), CTOJ MPENoJaBaTels, CTYI
Ipero/1aBaTels; KOMILIEKTBl ~ MEXaHUYECKOH
00paboOTKH 3aroTOBOK M3 Pa3IMYHBIX MaTEPHAJIOB ,

KOMIUIGKT Ui JIMOHCTpAllMM W W3YYCHHUS
KUHEMATHUKH, CTATUKA U TUHAMUKH , KOMIUICKT IS
JEMOHCTpAlMK W HM3yYEHUS  MEXaHHYECKUX
KOoJIeOAaHWH M BpalICHUS , MAasSTHUK MaKcCBelUIa,
MOJIeTTh THJIPABINYECKOTO npecca ,
MHOTO() YHKIIHOHAIIbHBIC HITATHUBBI TUIst
(bpOHTATBHBIX pabor, YHUBEPCAIbHbBIC

nabopaTopHbIe HAOOPHI , HAOOPHI JTAOOPATOPHBIE TIO
MOJICKYJISIPHOW (PU3UKE U TEPMOAMHAMHKE, HAOOPHBI
7abopaTOpHbIE 0 HCCIEIOBaHUID aTMOC(HEPHOTO
JABJICHUS, KIMHOMETP-BBICOTOMETP, MHKPOCKOII
JNIEMOHCTPAIIMOHHBIN, TEJIECKOI, WHTEePPEPEHIIHS
WJTH DKBUBAJICHT.

TexHudeckue cpejicTBa OOYYEHUS: TEPCOHAIBHBIN

KOMITBIOTEP;  MYJIbTUMEIAMHHOE  00OpYyIOBaHHE
(mpoekTop, KpaH).
[Tomemenue TUTSt camocrostenbHor | Criennanu3upoBanHas wmebenb (9 cromoB, 9
paboThI CTYJIbEB), NEPCOHANBHBIE  KOMIBIOTEPBI  C

BO3MOHOCTBIO MOJKIIOYEHHUS K ceTH «HTepHET» 1
obecrieueHreM JIOCTyTIa B 3JIEKTPOHHYIO
MH(}OpPMaLlMOHHO-00pa30BaTEIbHYIO cpeny
YHuBepcurera
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