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1. Ilesiu m 331494 JUCHMIIUHBI

Iesiu ocBOeHUSA AUCHUIUTUHBI « DU3UKa»:

® OB/IafleHue CIJYH,Z[aMEHTaJIbeIMI/I 3HaHHsAMH U €eCTeCTBEHHOHAyYHbIMH METOddMU

pellleHUs] 3aZlau Ha OCHOBe KPUTHUECKOTO aHa/M3a CBOWCTB CHUCTEM pa3IAYHOU
TIPUPO/IBI;

® OB/IaJIeHHe  HaBBIKAMH  TEOPETHUKO-3KCIIeEPUMEHTA/JbHOTO  HMCC/IeZ0BaHUs
HaTyPHBIX U BUPTYa/IbHBIX MoJesel (hU3nUecKuX SIBJI€HUH B TPOIiecce KOMaHIHOU
paboThI;

® OBfa/ieHVe 3HAHUSAMHU (U3NUECKUX TIPUHLIMIIOB paboThl U COBpeMeHHbIe
TeH/IEHL[MM Ppa3BUTUS HW3MEpUTENIbHOM TeXHWKH, HCI0/Ib3yeMOW TIpH pellleHur
NIPUK/IaJHBIX 3afiau obOecrieueHWs: 0e30TMaCHBIX YCJIOBUH TpyZa, TIOXKapHOU U
5KOJIOTMUeCKOU 6e301acHOCTH.

Hepeqenb KOMHETEHI[P[ﬁ, q)OpMprEMbIX B nmponecce uiydeHus JUCHHUITIMHBI

KomnereHniuu Copepxanue
YK-1 CriocobeH OCyI[eCTBISTh KPUTHUECKHM aHaiau3 MpoOJeMHBIX CHUTyalMid Ha
OCHOBE CHCTEMHOTO TI0/IX0/Ia, BhIPAOaThIBATh CTPATETUIO JEUCTBUI
YK-3 CrniocobeH OpraHW30BBIBaTb W PYKOBOJAWUTH DPabOTOM KOMaH[bI, BbIpabaThiBas KOMaHIHYHO
CTPATervro /I 4OCTWXKEHUS IMOCTaB/IEHHOUW LI/
OIIK-3 CriocobeH pemiath TPUK/IAHBIE 33/laud B 00/aCTU 00eCIieueHus: ToyKapHOU

6e30macHOCTH, OXpaHbI OKPY)KAOLL[el CpeAibl U SKOJIOTUYeCKOr 06e30macHOCTH
WCII0JTb3Ysl TEOPHIO U MeToAbl hyHJaMeHTa/IbHbIX HayK

OIlK-4 CriocobeH yuWTHIBAaTH COBpPEMEHHbIe TEHZEHLIMW Ppa3BUTHS TEXHUKU |
TEXHOJIOTMA B oOsacTsix TexHocdepHOi 6e30MacHOCTH, OXpaHbI TPYyZa,
W3MepUTEe/IbHOM U BBIUMC/IUTETbHOM TeXHUKU, MHGMOPMALIMOHHBIX TeXHOIOTUH
MIPU PeIIeHUH THUMOBBLIX 3a/au B 00/1acTH TIpOdheCCHOHALHOU [1eSTe/IbHOCTH,
CBsI3aHHOM ¢ obecrieueHreM 0e30TIaCHBIX YCIOBUM M OXpaHbl TPYAa, MOXKapHOM
0e301MacHOCTH, 3aLUTON OKPY>KaloIIel cpebl

3ajiauy AUCHUILUIUHBI «DU3UKa»:

* (hopMupOBaHKE OCHOBOIOJIATAIOM[UX IIPEACTAB/IeHUH O (yHZaMeHTaIbHOM
CTPOEHHUH MaTepud U (U3NUeCKHMX TPHUHIIMIIAX COBPEMEHHOM eCTeCTBeHHOHAy4yHOM
KapTHUHBI MMPa;

® [1ePCOHM(UIIMPOBAHHOE Pa3BUTHE CHUCTEMHOIO MBIIILIEHHs, IM03HABATEIbHOM
aKTMBHOCTH, camopedIeKCUH ¥ MOTHBALIMK MPOQeCCHOHATLHOI0 POCTa;

® [IOHMMaHHWe OCHOBHBIX 3aKOHOB (U3MKM M TpaHMUI] MX TPUMEHHUMOCTH;
byHAaMeHTaNbHBIX (PU3NUECKHUX KOHCTAHT; (QyHAaMeHTa/lIbHbIX (DU3UUECKUX OIbITOB
U WX POMM B pelleHWd TMPUKIAAHBIX 3afad  obecrieueHWs] TexXHOCHepHOU
0e30I1aCHOCTY;

* (hopMupOBaHKe MpeCTaBAeHUI 0 3HAUeHUH (U3HUUeCKUX TeOPHH i pelleHus
COBPEMEHHBIX M  IIePCIIeKTUBHBIX  TEXHOJIOTMUYECKMX  3aZiad  obecrieueHust
0e30MacHOCTH Ue/I0BeKa, MOXKaPHOH M 9KOIOTHYeCKoi 6e30macHOCTH.




2. IlepeueHb NJIAHUPYEMbIX Pe3y/IbTaTOB 00yUeHHs JUCIUIUTHHBI « DU3UKa»,
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3y/IbTaTaMH 0CBOEeHHsI 00pa3oBaTe/TbHOM
NporpaMmalI

NuankaTopkl JOCTHWKEeHUA KOMIIeTeHIIMU

Ilnanupyembie pe3y/1bTarbl 00yyeHHs 110
AUCIUIIIMHE

YK-1.1. Bnageet npuHijunamu c6opa, orbopa u
0060611eHMsT THMOPMALIK, METOAUKN CUCTEMHOTO
ToZXo/a JJ1s1 pellieHust poeCcCUOHABHBIX 3a/au

3uaer

(yHAaMeHTanbHble 3aKOHBI IPUPO/bI, FPaHUL[bI
TIPUMEHUMOCTH (PU3NUEeCKUX TeOPUit; CBONCTBA CUCTEM
pa3nuyHoM NpUpo/bl (MexaHUYeCcKue,
3/IeKTPOMarHUTHBIe, KBAHTOBOMeXaHUUeCKHe)

Ymeer

BbIZIe/IATh (DYH/AMEHTAIbHOE PO TEXHUUECKOTO
3HAHWS U UCTIOB30BaTh (yHAaMeHTaIbHOe 3HAaHHE B
KaueCTBe OPUEHTUPOBOYHOM OCHOBBI PEITIeH s 3a/1ad B
o6sacTy rmoykapHoU 6e30macHOCTH.

YK-1.2. CriocobeH aHa/IM3UPOBATh U
CUCTeMaTU3UPOBATh PAa3HOPOJHbIE JaHHbIE,
OLlIeHHBaTh 3PPEeKTUBHOCTH MPOLeAYp aHa/I13a
rpo6ieM U IPUHSTHS pellieHrH B TIpodeCcCHOHATBHOM
ZeSTeIbHOCTH

3Haer:

OCHOBBI TEOPUU MOTPELIHOCTEN; PUHLIMIIBI U
a/IrOPUTMbI BepU(PUKALIMK Pa3HOPOJHBIX JAHHBIX

Ymeer

OCYyIIeCTBJ/IATh ITIOMCK OIITUMAaJ/IbHOI'O pellleHus B
HPOGHEMHOﬁ CUTyallu U TIpeACTaBJ/IATH PE3YyJ/IbTaThbl
HpaKTH‘-IECKOﬁ AeATe/IbHOCTH B YCTaHOBHEHHOﬁ

tdhopme

YK-1.3. BnaseeTr HaBbIKaMU HAy4YHOTO TTOMCKA U
TIPaKTHUeCKOW paboThl C MHGOOPMAI[HOHHBIMU
HCTOYHHMKaMH, MeTOAaMH TIPUHATHS pelleHU

3Haer:

METOJbI HAYYHOI'O ¥ €CTeCTBeHHOHAYYHOI'O IT03HAHMHA;

Ymeer

OCYIIIeCTB/STh HAyUHOTO TIOMCKa UH(OPMAL[U B
TMPOLIECCE pelleHUst TIPAKTUUEeCKUX 3a/ia4 paboTath C
HOPMAaTHBHOM U CIIPABOYHOM TUTEepaTypoi

YK-3.1. 3HaHue TUII0JIOTUU u
(opMUpOBaHUST KOMaH[, CHOCO0OB COIMATBLHOTO
B3aUMOJIEMCTBUS;  LenH, 3ajaud, (QyHKOUU U
CTPYKTYpy VIpaBjieHUsl; OpraHu3alui0 W CTU/b
paboTBl  PYKOBOJUTENST; COOTHOIIEHWe Ieyiel U
CPeZICTB B MOpasbHOU [1esSTeIbHOCTA COTPYAHUKOB,;
HPaBCTBEHHBIE OTHOILIEHUS B C/Ty)KeOHOM KOJIIEKTUBE
(HaualMbHUK — TIOMUMHEHHBbIH, B3aMMOOTHOIIIEHUS
MeXAy  COTPYIHWUKAMH);  C/Iy)KeOHBbIM  3THKeT:
OCHOBHBbIe TPHUHIMITLI W (OPMBI;  yrpaBleHHe
pUCKaMH{, yrpaBlieHWe KOH(IMKTaM{; CUCTEMY
MOTHMBAl[Ud TPy[a, CTUMY/JUPOBAaHUE CIy>KeOHO-
TPYZ0BOM aKTUBHOCTU U BOCTIUTaHUe MOAUNHEHHBIX

(hakTopoB

3Haet

CTpyKTypy yIipaBJieHHs, TUTIOJIOTHIO KOMaH[,
Cr1ocobbl COLMATBHOTO B3aUMO/IeHCTBYSI, OCHOBHBI®
(hOpMBI Y IPUHLIUTEI CTYKeOHOTO ITUKETa, OCHOBBI
TEOPUU BOCIIUTAHUS, OCHOBBI KOH(JIMKTOIOTHH,
HpPaBCTBEHHbIE TTPUHIIUITEI U 00IIIeueI0BeYeCcKre
LIeHHOCTH

Ymeer

KOHCTPYKTHBHO  B3aUMOZEHCTBOBaTL B  KOMaH7E,
YIIpaB/isATb KOHQ/IMKTAMH B TpPOLIECCe [OCTIDKEHUs
MOCTAB/IEHHBIX 1le/iel U KOJUIEKTUBHOTO peIlIeHHUs
3a71ay yueOHO-TI03HABaTe/ILHOM AesTeNbHOCTH

YK-3.2. YmMmeHue JeiicTBOBATh B Ayxe
COTPYAHUYECTBA; IPUHUMATh PeIleHus C
co0/TF0ZIeHeM MOPATbHO-3TUYECKUX TTPUHITUIIOB U
HOPM B3aUMOOTHOIIIEHUsI B KOJI/IEKTHBE; TPOSIBJISITh
yBakeHHe K MHEHUIO U KYJ/IBTYPe [IPYTUX; OTIPeJesisiTh
1leJid 1 paboTaTh B HANPaBI€HUU TUYHOCTHOTO U

3Haet

MOpa]’IBHO-BTI/IHECKI/Ie MPUHIUIIBI U HOPMBI
B3aMOOTHOIIIEHHUH B KOJ/I/IeKTHBE,

Ymeer

HpOHBIIHTL TOJIEPAHTHOCT K HWHOMY MHEHHWIO H

KyJAbType [IPDYTHX; OCYLIECTBIATh pedUieKCUi0 U
npodecCcHOHAIBHOTO PocTa camope(IeKCHUI0;  CaMOCTOSATeNIbHO — paboTath B
HarpaBjeHuH JIMUHOCTHOTO U MpodeCcCHOHaTBLHOTO
pocTa
YK-3.3. BnaseHue HaBbIKaMU pacripeiesieHust pojieii | 3HaeT




B YCJIOBUSIX KOMaHJHOTO B3aUMO/IeNCTBUS; METOAAMU
OLIeHKU CBOUX JIeliCTBUM, TIJIAHUPOBAHUS U
yTpaBleHUs] BpeMeHeM

OCHOBBI POJIEBOTO B3aUMO/IeHCTBUSI B KOMaH/ie

Ymeer

Ocy1ecTBaaTh camopedeKCHI0 COBCTBEHHBIX
JleMiCTBUM U ynpaB/isiTb BpeMeHeM

OIIK-3.1. 3HaeT OCHOBBI BBICIIIEN MaTeMAaTHKH,
(bU3MKY, XUMUH, /1eKTPOTEXHUKH, BEIUMCIATETEHOU
TeXHUKH U TPOrPaMMHUPOBAHUS

3HaeT

(yHJamMeHTa/bHbIE TTOHATHUS U 3aKOHbI IPUPO/Ibl

Ymeer

Hcrons30BaTh MOHATHUIHBIN anmapar v
(yHaMeHTaIbHbIe 3aKOHBI B KaUeCTBe CPe/iCTB
peIlIeHust IPUK/IAZHBIX 3a/1a4 B 06/1acTH 0becreueHust
TIO’KapHOM U 9KOJIOTHYeCKOM 6e30TacHOCTH

OIIK-3.2. YmeeT pemiarb CTaHAapTHbIE
nipocdeccroHasbHbIe 33/jauk C IpUMeHeHreM
eCTeCTBeHHOHAYUHBIX U (yHaMeHTaIbHbIX Hayk,
o0IIenHKeHepHBIX 3HAHWH, METOJIOB
MaTeMaTU4YeCcKOro aHajau3a U MOZe/TMpOBaHus

3HaeT

OCHOBBI METO/I0JIOTYY HAYYHOTO ITO3HAHUS
TIPUPO/IHBIX SIBIEHUI U NIPOLIeCCOB

Ymeer

I'PaMOTHO HMCII0/Ib30BaTb ME€TO/IbI MO/Ie/TMPOBaHUA
(bI/IBI/I‘—IeCKI/IX rpoueccoB 1 SIBJIEHUH B Xo4e pelieHus
CTaHAAPTHLBIX MPAaKTUKO-OPUEHTHPOBAHHLIX U
TeXHUYeCKHX 3aJa4d

OIIK-3.3. ByiajjeeT HaBbIKAMU TEOPETUYECKOI0 U
9KCIepUMeHTasIbHOTO UCC/Ie0BaHUsI OKPY KaroLeit
cpeibl ¥ 00BeKTOB MpodeCccCroHaTBHON /1esTeNbHOCTH

3Haert

IMIMPUYECKHe MeTO/IbI TI03HaHUs (M3MepeHue,
HabJ/TFo/IeHHe, YKCITEPUMEHT)

Ymeer

TIPOBOZIUTD SKCIIePUMeHTa/IbHOe UCCIeloBaHue
HaTyPHBIX ¥ BUPTYa/IBHBIX Mojiesieit hr3nueCcKux
sIBJIEHUM U MPOLIeCCOB

OIIK-4.1. 3HaHMe cOBpeMeHHbIX MH(POPMaALMOHHBIX
TeXHOJIOTHM U IPOrpaMMHBIX CPe/iCTB, B TOM UKCIIe
0TeueCTBEHHOI'0 [TPOM3BO/CTBA /1 pelleHus 3a/au
rpodeCCUOHAILHOM JIesiTeTbHOCTH, CBSI3aHHOM C
obecrnieueHreM 6e30T1aCHBIX YC/IOBUM U OXPaHbl
TPY/Za, MoyKapHo# 6e30MacHOCTH, 3aIUTOR
OKDY>KaroIIleil cpe/ibl

3Haet

BO3MOKHOCTH COBPeMEHHBIX TIPOrPAMMHBIX CPe/ICTB B
perreHNH yueOHBIX 1 MPUKIaAHBIX 3a/ia4 B 00/1acTu
Ky/bTYPbI 6€30MacHOCTH

Ymeer

HCI10/Ib30BATh COBPEMEHHbIE I/IHCl)OpME:lL[I/IOHHbIE
TE€XHOJIOTUH U TMPOrpadMMHbIE€ CDEACTBA B PEIlIeHUH
CTaHAAPTHBIX W IIPAKTUKO-OPHEHTHPOBAHHBIX 34/ia4 B
obnactu HO)KapHOﬁ M 9KOJIOTHYeCKol 0e30MacHOCTH

OIIK-4.2. YMmeHue BbIOMpaTh COBPeMEeHHbIE
W3MepUTE/TbHYH0 U BBIUMCUTETbHYI0 TEXHHUKY,
HMH(OPMAaLMOHHBIE TeXHOIOTHUH U IIPOrPaMMHbIe
CpefiCTBa, CpefiCTBa 0becTieueHust TTOXKapHOM
6e30mMacHOCTH 0OBEKTOB U OTIOBEIIEHUS JIFOZiel, B TOM
YIC/Ie 0TeYeCTBEHHOTO TIPOM3BO/CTBA [iIsl PeIIeHUs
TUTIOBBIX 3a7jau PoeCCUOHATBHOMN esTe/TbHOCTH

3Haet

OCHOBBI TEOPUU NPSMBIX U KOCBEHHBIX M3MepeHNH;
TpaBU/Ia UCTIOJb30BaHUA U (pri3ruecKre MPUHLIUTIBI
paboThI U3MEepUTEEHON TEXHUKH;

Ymeer

['paMOTHO UCMO/Mb30BaTh U3MEPUTETbHYI0 TEXHUKY
[/ pellieHus IPaKTUKO-OpYeHTUPOBaHHbIX 3a/ay U
TIPeZCTaB/ISITh Pe3y/bTaThl M3MepeHui (hr3nueCcKrx
BeJIMUMH

OIIK-4.3. CriocoOHOCTb MOZIeTMPOBATh
OpraHU3alMOHHbIe, TAKTUUECKUE, TEXHOJIOTHUeCKHE,
TEXHUUECKHE MPOLIeCCHI U CUCTEMBI C L|eJIb0
OTNTUMM3ALMN CUCTEMbI 00eCTIeUeHuUsT TOXKAaPHOH
©e30mMacHOCTH B paMKax ITpodeCcCcHOHaIBEHOM
JlesiTe/TbHOCTH ZIJ1s1 PeLleHus 3a/iau MoyKapHOoH
6e30MacHOCTH, B TOM UHKCJ/Ie C IPUMEHEHUEM CPEe/ICTB
ABTOMAaTHU3HUPOBAHHOTO MPOEKTHPOBAHUS

3Haet

OCHOBBI T€EOpUH HO,I:[O6I/IH " MOJle/TMPOBAHNA;

Ymeer

OCyILIeCTBJ/IATh aHa/IMTUYeCKOe MO/ie/ITMpOBaHKe
TEXHUYECKHX TPOLIeCCOB, TIPOBOAUTL dHAJ/IN3
¢)H3I/IIIECKI/IX MOAEHEﬁ TeXHUYECKHX IPOoLIeCCOB U
orpeneyaTb rpaHUlbl X IIPUMEHUMOCTH

3. MecTo AMCIMIUIMHBI B CTPYKTYpe 0CHOBHOM npodeccuoHaIbHOI




o0pa3oBaTe/IbHOM MPOrpaMMbI

JIMCIATIZTMHA OTHOCUTCS K 00s13aTe/TbHOM YacTH OCHOBHOM TipodeCcCHOHA/LHOM

oOpa3oBareslbHOM  MPOrPaMMBbI

Cliefia/inTeTa II0 CIIeIrdaJIbHOCTHU

20.05.01

«[ToxkapHast 6e301acHOCTh», HarlpaBAeHHOCTh (Mpodub) «[1o)kapoTyIeHue» .
4. CTpyKTypa U cojepKaHue JUCIHMILIUHbI

4.1 Pacnipe/ie/ieHHe TPYA0EMKOCTH Y4e0HOU AMCIMILUIAHBI M0 BHAAM padoT

1o cemMecTpam u popmam o0yueHuUst
OO01jasi TPyAOEMKOCTh AMCLUIIMHBI COCTaB/sieT 9 3aueTHbIX emuHul], 324

Yaca.
AJisi ouHOM opMbI 00yUeHHs
TpynoeMKoCTb
S OO el 3.e. yac. cemenc(ipaM
2 3 4 5
OO011ast TPyAOEMKOCTh JUCLIATUTAHBI TI0 9 324 7 108 79 7
yueOGHOMY T/1aHy
KoHTakTHast paboTa, B TOM UHCIIe: 162 38 46 42 36
AyauTOpHbIe 3aHATUSA 160 38 46 42 34
Jlekiuu (JI) 60 14 18 16 12
ITpakTrueckue 3aHsaTus (I13) 32 16 4 8 4
JlabopatopHbie paboThl (JIP) 68 8 24 18 18
KOHCY/IbTalliM Tiepe/l 3K3aMeHOM 2 2
CamocrosTenbHas padora (CPC) 126 34 62 30
B TOM UMCJIE:
3aueT C OL|eHKOoM + +
JK3aMeH 36 36
AJist 3a09HOM (hopMBI 00yUeHH s
TpynoeMKOCTb
o 1o
Bug yue6HOM paboThbI se. | Uac e
] 1 2
OOmmiasi TPy0EMKOCTh JUCLUTUIMHBI TI0 9 324 72 252
yueOHOMY T/IaHy
KoHTtakTtHast paboTa, B TOM Uuc/ie: 30 4 26
AyauTOpHBIE 3aHATUSA 28 4 24
Jlexiuu (JI) 8 4 4
[Tpaktrueckue 3aHsTud (I13) 10 10
JlaboparopHbie pabotsI (JIP) 10 10
KOHCY/IbTalluU Tiepeji 5K3aMeHOM 2 2
CamocTosiTenbHas padora (CPC) 285 68 217
B TOM YMCJIe:
JK3aMeH 9 9




4.2. TemaTnueCcKuM 1/1aH, CTPyKTYPHUPOBaHHBIM 110 TeMaM (pasjenam) ¢
yKa3aHHeM 0TBe/JeHHOr0 Ha HUX KO/IMYeCTBa aKa/[eMUYeCKHUX 4acoB M
BHU/IOB YUeOHBIX 3aHATUH.

AJist ouHOM (hopMbI 00yUeHM s

No KosnuecTBo yacos 1o
n/n BH/IaM 3aHATHH - 5
2 v e |E | al| E
Q = 2 g = 5 ©
HaumeHoBaHHe 5 = § 5 Z = 2 é = E
Teu | §| £E | 25|z | 5| E.
g g £z 8% | E | ¥ §
= = ©
1 2 3 5 6 7 8
1 Tema Nel «Kunematuka 14 4 10
JIBWDKEHUS Tem»
7 Tema Ne2 «/JnHamMuKa 20 4 2 4 10
JIBIDKEHUS Tef»...
3 Tema Ne3 «PaboTa, MOIIHOCTB, 8 4 4
SHEepPrus». ..
Tema Ne4 «MexaHuKa 2 2 4 4
4 | gBWKyIIMXCA  KuAKocTed wm| 12
ra3oB»
5 Tema Ne5 «M3mepenns 18 12 6
(bU3MYeCcKUX BeJTUUMH»
6 |Tema Neb «DnekTpocTarrka» 32 6 6 20
v Tema Ne7 «[TocTosiHHBIH 18 2 6 10
3JIEKTpUUEe CKUN TOK»
8 |Tema Ne8 «MarHurtHoe 1osie» 34 8 6 20
9 Tema Ne9 «Crarnueckoe 24 2 4 6 12
MarHuTHOE 10Jjie B Bell[eCTBe»
10 |3a4er C oueHKoM + +
11 |Tema NelO «Konebanus» 6 4 2
12 Tema  Nell  «IlepemeHHBII 12 6 6
3JIEKTPUUEe CKUN TOK»
13 Tema Nel2 «BonHOBBIE 10 2 6 2
TIPOLIeCChI»
14 Tema Nel3 4 2 2
«DJIeKTPOMarHUTHbIE BOTHbI»
15 | Tema Nel4 «MHTepdhepeHtys» 10 2 2 2 4
16 | Tema Nel5 «/ludpaxius» 18 4 2 2 10
Tema Nel6 2 4 2 4
17 | «DneKTpoMarHUTHBIE BOJTHBI B 12
BellleCTBe»




Tema Nel7 «MornekynispHo- 2 6
18 |kuHeTHuecKast Teopusi| 8
W/ieasibHOTO ra3a»
19 Tema No18 «OCHOBBI 6 2 4
TEePMOIMHAMUKI»
20 Tema Ne 19  «TermoBoe 8 2 2 4
H3/TyueHue»
21 Tema No20 «DTeMeHThI 8 2 2 4
KBAHTOBOW MeXaHUKW»
27 Tema No21 «3OnemeHTbI (HU3MKH 9 2
dTOMOB»
Tema Ne 22 «CtpykTypa 2
23 | aromHoOroO sizipa. SliepHbie 2
peakmn»
Koncynbranusa 2 2
JK3aMeH 36 36
HTtoro 324 | 60 32 68 2 36 126
AJ1s1 3a09HOM (hopMBI 00yUeHHsI
No KosnuecTBo yacos 1o
n/n BH/IaM 3aHATHH 5
@ 2 =
g 2 | 8| 5
HaumeHoBaHue ~ = 5 w Z = A 2. & )
TeM e = = s g | g S 'S
g g = & - s | E&
o 5 - BS | \Z 3
BR | 38 | 8582 2
=" ]
= = ©
1 2 3 5 6 7 8
1 Tema Nel «KuHematuka 10 2 8
JIBWDKEHUS Tem»
7 Tema Ne2 «/JnHamMuKa 8 8
JIBIDKEHUS Tef»...
3 Tema Ne3 «PaboTa, MOIIHOCTB, 8 8
JHEprus»...
Tema Ne4 «MexaHHKa 8
4 | gBWKyIIMXCs  KuAkocted u| 8
ra3oB»
5 Tema Ne5 «M3mepenns 8 8
(bU3MYeCcKUX BeJTUUMH»
6 |Tema Neb «DnekTpocTarrka» 10 2 8
v Tema Ne7 «IToCTOsTHHBIM 8 8
3JIEKTpUUEe CKUN TOK»
8 |Tema Ne8 «MarHurtHoe 1osie» 8 8
9 Tema Ne9 «Cratnueckoe 4 4
MarHUTHOE TI07ie B BEII[eCTBEe»
10 |Tema Nel0O «Konebanus» 16 16




11 Tema  Nell  «ITepemeHHBbIM 26 2 6 18
3/IeKTPUUe CKUN TOK»
12 Tema Nel2 «BonHoBbIe 24 6 18
MIPOLIECChI»
13 Tema Nel3 16 16
«DNeKTPOMarHUTHbIE BOJIHBI»
14 | Tema Nel4 «HTepdepeHtiys» 22 4 18
15 | Tema Nel5 «/ludparius» 16 16
Tema Nel6 2 4 18
16 | «OnekrpoMarHuUTHbIE BOJIHBI B 24
BellleCTBe»
Tema Nel7 «MoreKyssipHO- 17
17 |kuHeTHuecKast Teopusi| 17
W/leaJbHOro rasa»
18 Tema Ne18 «OCHOBBI 16 16
TepMOJVHaMUK»
19 Tema Ne 19  «Temnnosoe 16 16
U3/Iy4yeHue»
20 Tema Ne20 «3DJIeMeHThI 16 16
KBaHTOBOU MeXaHUKH»
21 Tema Ne21 «3nemeHTHI (PU3UKU 16 16
dTOMOB»
Tema Ne 22 «CtpykTypa 16
22 |aromHoro sifpa. SaepHeie 16
peakiumn»
Koncynsranus 2 2
JK3aMeH 9 9
Hroro 324 8 10 10 2 9 281

4.3 CopeprkaHue JUCIUILIMHBI JIJIsI 00yUYalOIm[HXCs

0uHO# (hopMBbI 00yUeHUsI

Pa3aen Ne 1 ®u3nueckyie 0CHOBbI MeXaHUKH

Tema 1. KunemaTuKa ABWKEHMA Te/l
Jlekusi. MatepuasibHasi TOUKa, abCOFOTHO TBEP/0€ TeJlo, CIIOIIHAS Cpe/ia.
KuHemarnueckoe ormvcaHue JBW)KeHUs. DJIeMeHThI BEKTOPHOM anreOphl.
[IpssMonuHeriHOe [BW)KeHWE TOYKU. J[IBM)KeHHMEe TOYKM MO0 OKPY>KHOCTH.

YrioBasi CKOpOCTb UM YIVIOBOE

KpHBO]IPIHEfIHOM JABVOKEeHHNH.

yCKODeHUe.

CKopoCThb

U yCKOpeHHe

npu

Knaccruueckasi MexaHuka. [ToHsiTHe COCTOSIHMS B K/IaCCUUeCKOM MeXaHUKe.
OO0o0O6I1IeHHBIE KOOPAWHATBEI U UMC/IO CTereHed cBoOozpl. Uuciao cremeHei

CBO60,Z[I>I abCOJIIOTHO TBEPAOTO TeJld.

PensituBucTCcKas MeXdHHKa, TIPUHLHUIT OTHOCUTE/IbBHOCTH.




CamMocrosiTe/IbHAaA  padora. PendTuBHUCTCKAasg ~ MeXaHUKA,  ITPUHIUIL
OTHOCHUTEIbHOCTH.

PexkomeHnjyemas iureparypa:

ocHOBHai [1];

JIOTI0OHKTe/MbHasA [1, 2, 3].

Tema 2. [IuHaMMKa ABH)XEHUA TeJl

Jleknusa.OCHOBHas 3ajaya [JAWHAMUKW. YpaBHeHUs [ABWkKeHUsA. Macca u
VIMITYJIbC.

[TepBbiti 3ak0H HbIOTOHA M TTOHATHE UHEPLIMAIBHOM CUCTEeMBI OTCueTa. Bropon
3akOH HBIHOTOHa, KaK ypaBHeHMe [BWXKeHUs. TpeTud 3akoH HproToHa W 3akoH
COXpaHeHUs WMIy/lbCa. MOMEHT CW/bl, MOMEHT UMIIY/IbCa, MOMEHT WHepLUU.
Teopema IlITelinepa. KuHeMaTrka v IiHaMuKa TBEPOro Tea.

IIpakTHUeckoe 3aHATHE.YDaBHeHVE [IWHAMUKWA Bpall[aTe/IbHOrO JBUKEHUS.
3aKOH COXpaHeHUsi MOMEeHTAa UMITYJIbCa.

JIaGoparopHas pa6ora.OrnpesesieHre XapaKTePUCTHK JBM>KEHHUS Tejla BOKPYT
HeTOABMKHOM OCH.

CamocrosTe/bHasA padora.HenHepinanbHbie CHCTEMBI OTCUETa.

PexomeHnpyemasi iuTeparypa:

ocHoOBHai [1];

JIOTIONMHUTe/bHasA [1, 2, 3].

Tema 3. PaboTa, MOIITHOCTH U YHEPrHsl

Jlekusi.Pabota 1 KuHeTHUeCKast SHeprus. MoiHocTs. CHUI0BOE TIoJIe.

KoHcepBaTHBHbIe M1 HEKOHCEPBATHBHbIe CU/IbL. [ToTeHI[Ma/IbHast SHePrusi. 3aKOH
coxpaHeHus 5Hepruu. VcciiefoBaHrie B3aUMO/IeCTBUS TeJT TIPU COyJapeHUsIX.

CamocrosiTesibHasi pabdota.llpyMeHeHHe 3aKOHOB COXpPaHEHWs] SHEPTUN U
HMITy/IbCa B MeXaHUUeCKHUX CUCTeMaXx.

PexkomMeHjyemMasi iuTeparypa:

ocHOBHai [1];

JIOTIoOMHUTe/MbHasA [1, 2, 3].

Tema 4. MexaHHKa JBHXYIIEHCA YXUJKOCTH

Jlekymsa. [laBjieHWe B JKUAKOCTA M rase. YpaBHeHUe HelpepbIBHOCTH.
YpaBHeHue bepHy/v U ciefCTBUS U3 Hero. BA3KOCTE.

IIpakTHyeckoe 3aHsTHe. TypOy/NeHTHBI Y JTaMUHAPHBIM PEXXUMBI TeUeHHs
JKAJIKOCTH.

JlaGoparopHasi padora. TypOyneHTHBIM W JIaMUHApPHBIA PEKUMbI TeUueHHs
JKAJIKOCTH.

CamocrosTe/bHast pabora. [IBikeHne Tesl B )KUAKOCTSIX U ra3ax.

PekomeHyemMas iuTeparypa:

ocHOBHaf [1];



JIOTIONMHUTe /bHAA [1, 2, 3].

Tema 5. I3mepeHue ¢pu3snveckux BeJTUYNH

IIpakTnueckue 3aHaTHsA. Orpe/ie/ieHHe TOTPELIHOCTEW TMPU H3MEpEeHHsX.
OcCHOBHBIE TePMUHBI U OripefiesieHUs. MeTozbl U BU/bl U3MepeHU. [1orpeiHocTs,
TOYHOCTb, K/aCCU(UKALIUS TIOTPEITHOCTeN U3MepeHuUH.

CamocrosiTeibHasas pabdora. CpeacrtBa W3MepeHUs: KIacChl TOUYHOCTH,
K/1accruUKalusi, X rnoBepKa u mpoBepKa.

PexomeHpyemasi iurTeparypa:

ocHOBHai [1];

JIOTIONMHUTe /bHAsA [1, 2, 3].

Pa3pen Ne 2 DnneKTpruyecTrBo

Tema 6. J/1eKTpoCcTaTHKA

Jlekymsa. 3akoH KynoHa. Osekrpuueckoe 1iojie. HarpsskeHHOCTb  MOJIA.
Teopema OcTtporpazickoro-I'aycca. Pabora anmektpuueckux cuil. IlToreHiuan. Csi3b
TOTeHLMajla C HalpsUKeHHOCTbI 3JIeKTpOCTaTuyeckoro mnoJis. I[IpoBogHuMKUM U
[IAS/IEKTPUKU B 37IEKTPUUECKOM T10j1e. MaTtepurasibHble YpaBHEHUS. DJIEKTPOEMKOCTb.
KongieHcaTopbl. DHeprus 3/1eKTpuyeCcKoro mnoiis.

JIabopaTopHas padora. D/IeKTpOCTaTHUeCKoe To7e.

CamocrosTebHast padoTa. D/IeKTPOCTaTHKa U 3/1eKTPOAVHAMUKA.

PexomeHpyemasi iurTeparypa:

OCHOBHa4 [2];

JIOTIONMHUTe /bHAsA [1, 4, 5].

Tema 7. II0CTOAHHBIM /1eKTPUYECKUH TOK

JleKiMs. YC/0BUe CylleCTBOBaHUs TOKa. 3akOoHbl Oma u [[koyns v JleHija.
Croponnue cwibl. J.J1.C. ranbBaHuueckoro »3nemeHTta. IlpaBuna Kupxroda.
OneKTpUUeCKMd TOK B MeTas/ulaXx. Kiaccuueckasi Teopusi 37€KTPONPOBOAHOCTH
MeTasu10B. KBa3ucTaljoHapHbIe TOKH.

JlabopaTtopHas pabora. PacueT C/IOKHBIX 3/€KTPUUECKUX IieTedl 10
nipaBwiaM Kupxroda. [Tpoijecce 3apsiiky U pa3psi/iKi KOHZeHcaTopa.

CamocrosiTesibHasas padora. CBepxXmpoBOAUMOCTb. TepMo3ieKTpuuecKre
sIBJIeHUs1. DJIEKTPUUeCKHN TOK B ra3ax U >XUAKOCTSX.

PekomeHjyemas /iuTeparypa:

OCHOBHa4 [2];

JIOTIONMHUTe/bHAsA [1, 5, 6].

Pa3ien Ne 3 MarHerusm

Tema 8. MarHuTHoe 10J/1e

Jlekiyms. MarHutHoe Ti0/le U ero XapakTepuCcTuKU. 3akoH buo-Casapa-
Jlarinaca. [leyicTBMe MarHUTHOTO MOJs Ha JBWKYylukcs 3apsyg. Cuia JlopeHiia.
[TpoBOIHUK C TOKOM B MarHUTHOM ToJie. TeopeMa O LIUPKY/ISILIMY BEKTOpPa MarHUTHOU
WHyKIMKU. [IOTOK BeKTOpa MarHUTHOM WHAYKLUM. $IBjieHWe 3/1eKTPOMarHUTHOU



vHAYyKUMU. 3aKoH Dapazes. [IpaBusio JleHia. DHepryust MarHUTHOTO TIOJISL.
JlaGoparopHasi pabora. MarHuTHOe TIOfie CoJieHOWA. DJIeKTpPOMarHHWTHas
VHYKLWS.
CamocrosaTenbHast pabora. CaMoMHAYKIHS. B3auMOWHIYKITHSI.
PekomeHyemMas iuTeparypa:
OCHOBHa4 [2];
JIOTIONMHUTe/bHAasA [1, 7].

Tema 9. CTaTnyecKoe MarHMTHOe 10J/ie B BellecTBe

Jlekymsa. MoriekynsipHble TOKUM. HamarHuyeHHOCTb. TUIIBI MarHeTHKOB.
®eppomMarHeTrsm. TexHUUeCKasi KpUBasi HAMarHUUMBaHUSL.

IIpakTHUueckoe 3aHATHE. NccnenoBanue TeT/Iv rucTepesuca
(heppoMarHUTHBIX MaTepHasIoB.

JlaGoparopHas padora. VcciemoBaHue meT/M TUcTepesrca (heppoMarHUTHBIX
Marepuasos.

CamocrosaTebHast pabora. PeppuThl.

PekomeHJyeMas iuTeparypa:

OCHOBHa4 [2];

JIOTIONMHUTe/bHAasA [1, 7].

Paspen Ne 4 Koie0aHusa ¥ BOJTHBI

Tema 10. Kosiebanus

Jlekuusi. ["apMOHMYeCKU OCLIMIISATOP. AMILUIMTY/AQ, KPyroBas yactoTa, ¢asa
rapMoHuueckoro ocuwuisgtopa. CrokeHue KoseOaHWM. BekropHas AauarpaMma.
[TpyMepsl TapMOHWYECKUX OCHWIIATOPOB. CBOOO/HBIE 3aTyxaroljie KojebaHusl.
Koadbduiment  3aryxaHusi,  jorapudMAYecKdid  JeKpeMeHT,  A0OpOTHOCTE.
BbIHYKIeHHbIe Koyie0aHHWsS OCLW/UIATOpA TI0f, eHCTBHEM CHUHYCOW/IAJbHOU CHIIBI.
AwmruiuTyna U ¢asa Tpu BBIHYKIEHHBIX KojeOaHUsX. BbIHYy)XIeHHble KojiebaHUSI B
3/IEKTPUYECKUX LIeMsiX.

CamocrosiTeibHass padora. Pe3oHaHCcHble KpuBble. AHrapMoHWUYeCKHH
OCLIWLJISITOP.

PekomeHjyemas /iuTeparypa:

ocHOBHai [3];

JOTIONMHUTe/bHAasA [1, 8].

Tema 11. ITepeMmeHHBIN 3/IEKTPUUECKHUN TOK

JIaGoparopHasi pabora. 3aryxaromiue Konebanus. IlomydeHre ¥ OCHOBHBIE
rapamMeTpbl. BU/IbI COTIPOTHB/IEHHUH B 1IETISIX TIePeMeHHOr0 TOKa.

CamocrosiTe/ibHast palora./[uarpaMMa TOKOB M HalpsDKeHWM B IIersx
TiepeMeHHOro0 TOKa.

PexomeHpyemasi iuTeparypa:

oCcHOBHai [3];



JIOTIONMHUTe /IbHAsA [1, 8].

Tema 12. Bo/1HOBBIe npoLeCChbl

JIeknusa. BosnHbl. KriHeMaTHka BOTHOBBIX TpoLieccoB. Bo/sHOBOe ypaBHeHue.
[lnockass cuHycoupanbHasi MOHOXpOMaTWYeckKass BoJiHAa. VIHTepdepeHLus U
AvdpakLys BOJTH.

JIaGoparopHas pa6ora. OrnpesiesieHre CKOPOCTH 3BYKa B BO3/yXe.

CamocrosTe/ibHasA padora. beryiiye u cTtosiurie BOJTHBI.

PexomeHpyemasi iurTeparypa:

oCcHOBHa4 [3];

JIOTIONMHUTe /bHAasA [1, 8].

Tema 13. J1eKTpOMarHUTHbIE BOJ/IHbI

Jlekipmss.  YpaBHeHuss  MakcBesia.  [IpyUHLOUMII ~ OTHOCUTE/IBHOCTA B
s/lekTpogvHaMuke. Cucrema ypaBHeHMHW MakcBessla B WHTerpaJlbHOM U
mupdepenuransHor  (opMme. CKOPOCTb  pacrpoCTpaHeHUs]  3/IeKTPOMarHUTHBIX
BO3My1eHU. [110cKas anekTpoMarauTHasi BoyiHa. [lonsipysarus BoJTH.

CamocrosTenbHasi padora. [1kana 371eKTpOMarHUTHBIX BOJIH.

PexomeHpyemasi iuTeparypa:

oCcHOBHai [3];

JIOTIoOMHKTe /bHasA [1, 8].

Pa3pgen Ne 5 BosiHoBasi onTHKa

Tema 14. UutepdepeHius

Jlekusa. Pa3Butwe nmipeAcTaB/ieHWMd O TIpUpPoJe cBeTa. BpemeHHas u
TIPOCTPAHCTBEHHasi KOTePeHTHOCTh CBETOBBbIX BOJIH. VHTepdepeHI[MOHHasi KapTHHA
OT [IByX KOTe€peHTHbIX MCTOUHHUKOB cBeTa. OmnbiT FOHra. MHTepdepomeTpbl U HX
MpakTUUeCKoe UCToJib30BaHue. VIHTepdepeH1rs B TOHKUX TJIeHKax

IIpakTnueckoe 3ansaTue. VHTepdepeHLUs CBeTa.

JIaGoparopHas pab6ota. VIHTepdepeHLs cBeTa.

CamocrosTebHasa padora. [IpocBeTnenre onTUKU. KUAKOKPHCTA/TMUe CKHEe
VIH/IUKaTOPbI TemIieparypsbl.

PexomeHpyemasi iuTeparypa:

ocHOBHai [3];

JOTIoONMHUTe /MbHAasA [1, 9].

Tema 15. Iudpakius

Jlekuus.[Tpuniun TrolireHca-®penensi. Metosn 3oH ®Ppenens. [dudpakiys
@dpeHeJisl Ha KPYIJIOM OTBepCTHH U Aucke. [ndpakuusa dpaynrogepa. Judpakims Ha
MpsSIMOYTOJIbHOW e, JudpakuuoHHass pernetka. @Popmyna Bynbda-bparra.
Paspeiiarornast CiocOOHOCTh ONTUYECKUX TTPUOOPOB.

IIpakTnueckoe 3ansarue./ludpakuys cera.

JIaboparopHas pabora./ludpakius cBeTa.



CamocrosTeibHaa  pabora.llonsitue o  rojorpadUyeckoM  MeTO/e
perucTpaiyy u306pakeHusl.

PekomeHiyeMasi iuTeparypa:

oCcHOBHai [3];

JIOTI0OMHKTe/bHasA [1, 9].

Tema 16. J1eKTpoMarHuTHbIE BO/IHbI B BellleCTBe

Jlekums. Iucriepcusi cBeta. dusnueckuid CMbIC/ CIIEKTPAIbHOTO Pa3JiOKeHUs.
OneKTpoHHasg Teopus Aucrniepcud. llomiomjeHve cBera. EcCTecTBeHHBIM U
MOSPU30BaHHbIM cBeT. [lonsipu3auysi cBeTa MNpPU OTPaKeHWU U TIPEJIOMJIEHUU.
[Tonsipor el v nionsipy3aLMOHHbBIE TIPU3MbL. 3aKOH Mastroca.

IIpakTHyeckoe 3anaTHe. [lonsgpusanus ceera.

JIabopaTopHas pabdora. [Tonspusaius cBeTa.

CamocrosTebHast pabora. BpaiiieHue M1I0CKOCTH TOSPH3aLiUU.

PekomeHyemas iuTeparypa:

oCcHOBHa4 [3];

JIOTI0OMHKTe/bHasA [1, 9].

Pa3pen Ne 6 OcHoBBI MO/IeKYy/IAPHOH (PU3NKKM U TEPMOAUHAMUKHA

Tema 17. MosieKy/IIpHO-KMHeTHUYeCKasi Teopus Hjea/bHOro ra3a

Jlekymsa. TerioBoe fBvKeHue. (OCHOBHOE YypaBHEHUE  MOJIEKYJIIPHO-
KUHETUYECKOM Teopud. MOoJeKynsipHO-KMHeTUUEeCKUUA CMBICJT  TeMIlepaTypbl U
naByieHus. Pacripenenenve MakcBesuia-bosibliMaHa [Jis1 UeaabHOIO0 OQHOATOMHOIO
rasa. Pacripesenenve MakcBesijia 10 CKOPOCTSIM.

JIaGoparopHas padota. Pacripesiesienrie bonbiiMaHa 110 SHEPTHSsM.

PekomeHyemas iuTeparypa:

JlOTIONHUTe/bHas [1].

Tema 18. OcHOBBI TEpMOAUHAMUKH

Jlekusa. Cratuctiueckass ¢u3MKa W TepMoJvHaMmuKa. IlepBoe Hadaio
TepMoAuHaMUKUA. Pabora rasa. TeruioemMkocTh. Teopema 0 paBHOpacIipezie/ieHUN
SHEepPTUU T10 CTereHsiM CBOOOAbI. IIpvMeHeHWe TIepBOTO Hayaja TePMOAWHAMHUKU K
u3onporieccaM. AuabaTHBIA W TOMUTPONMUECKUM TIpoijecc. Btopoe Hauamo
TepMmoguHaMuku. Lk KapHo v ero KII/I a1s vgeansHOro rasa.

JIaboparopHas padora. OcHoBbl MKT 1 TepMOAMHAMUKHU.

PexkomeHnyemas iureparypa:

JIoTo/IHuTe /IbHas [1].



Pa3pen 7. KBanTtoBas (pu3suka

Tema 19. TensioBoe u3nyuyenue

Jlekusi. AOGcomoTHO uepHoe Teno. 3akoH Kupxroda. Pacnpenenenue
SHEeprUu B CriekTpe abcomoTHO yepHOro Tesna. 3akoH CrtedaHa-BosbliMaHa. 3akoH
cMmenjeHuss BuHa. ['uriotesa kBaHTOB 3Hepruu. Popmyna Ilnanka. TeruioBbie
VICTOUHUKH CBeTa.

IIpakTnueckoe 3aHsitue. OCHOBbI COBPeMEHHOM (DU3UKHU.

JIaGoparopHasi pabora. OCHOBBI COBPEMEHHOM (DU3HKH.

Pexomenpyemas ureparypa:

JOTIONMHUTe /TbHAs [1].

Tema 20. J1eMeHTbI KBAHTOBOM MeXaHUKH

Jlekmsi. DHeprust M UMITy/IbC (oToHa. [laBneHue cBera. Bugel poTosddexra.
Bremnuii  ¢doToaddekT M ero 3akoHbl. InemMeHTapHas Teopusi (oTo3ddekra.
YpaBHeHue JuHiITeHA. [IpruMmenenne gorosddekra. Idpdexkr KomnToHa.

Teopust atoma Bogopogia mo bopy. I'mnote3a ge bpoiiis ¥ KOpycKy/sipHO-
BOJIHOBOM Ayanv3M. COOTHOIIeHWe HeomnpeJereHHOCTel A/ (pU3nueCKUX BeTUUHH.
Onepatopel B KBAaHTOBOM MexaHUKe. YpaBHeHue IlIpeaunrepa. Cratuctrhueckoe
TOJTKOBaHWe BOJTHOBOW (PyHKLMU. [IpUHLIMIT CyNeprio3ULIMU COCTOSTHUM.

IIpakTueckoe 3aHsitue. OCHOBbI COBPeMEHHOM (DU3UKHU.

JIaGoparopHasi pabora. OCHOBBI COBPEeMEeHHOM (DU3HKH.

PexomeHnpyemas iuTeparypa:

JIOTIOMHUTe /IbHAs [1].

Tema 21. JneMeHTHI (U3UKH aTOMOB

JIekyua. AtoMm Bozpopoza. CrivH 37ekTpoHa. CrniMHOBOe KBaHTOBOE UHCIIO.
KsantoBele cocTosiHusg. [IpuHIMO Hepas/IMUUMMOCTU  TOXKECTBEHHBIX YaCTUL].
®epMuroHbl ¥ 6030HbIL. [TpunIUM [Tayu. Knaccuueckast i KBaHTOBbI€ CTaTUCTUKHU.

PexomeHnpyemasi iuTeparypa:

JIOTIONMHUTe/MbHas [1].

Pa3gen 8 SigepHas ¢pusuka

Tema 22. CTpyKTypa aTOMHOI0 siipa. fIaepHblie peakijyu

Jleknusa. 3apsj, pasMep U COCTaB aTOMHOro sigpa. MaccoBoe U 3apsiioBoe
yuciaa. MOMeHT wWMMy/abCa sjpa W €ro MarHUTHBIM MOMEHT. B3aumopencTBhe
HYKJIOHOB U TIOHSITUE O CBOWCTBaX W MpHUPOJe SAEPHBIX CWI. DHEPrusi CBA3U U
nedeKT Macchl.

ApepHble peakuuu. fgepHble peakUMd W 3aKOHbI COXpaHeHUs. Peakius
sanepHoro feneHus. LlerHas peakuus JeneHus. Pu3nueckre OCHOBBI PabOThI



siIepHOro peakTopa. TepMosijepHble peakliuu. YIIpaB/isieMblld TEPMOSIIEPHBIM CUHTE3.
PexkomeHnjyemas iureparypa:
JIOTIOTHWTe/IbHas [1].

3a04HO# (hopMbI 00yUeHuUst
Pa3aen Ne 1 ®u3nyeckyie 0CHOBbI MEXaHUKH

Tema 1. KuHemaTHKa ABWKEeHMA Te/l

Jlekusi. MartepuasnbHasi TOUKa, aOCOMIOTHO TBEP/O€e TeJI0, CIIOIIHAS Cpeia.

KuHemaruueckoe OImvcaHue JBW)KeHUsI. DJIeMeHThI BEKTOPHOM anreOphl.

[IpsiMonMHeriHOe [JBW)KEeHWe TOUKU. [IBW>KeHue TOYKHA TI0 OKDPY>KHOCTH.
YrioBasg CKOpoCTb W ymioBoe yckopeHue. (CKOpPOCTb U YCKOpeHMe [pu
KPUBOJIMHEUHOM [IB>KEHUHU.

Knaccuueckasi Mexanuka. [TIoHsATHe COCTOSIHUS B K/IaCCUUECKOM MeXaHUKe.

O06o0011IeHHbIE KOOPJAWHATBI M UHCIO0 CTeleHed cBoOozapl. UMcio crereHei
cB06O/IbI aOCOMIOTHO TBEP/OTO TeJla.

PenATUBHUCTCKas MeXaHUKA, MPUHLAIT OTHOCUTETbHOCTH.

CamocrosiTe/ibHAsA  pabora.  PenaTuBUCTCKAass ~ MeXaHWKa,  TIPUHIUI
OTHOCHUTEJ/IbHOCTH.

PekomeHjyemas /iuTeparypa:

ocHoOBHai [1];

JIOTIONMHUTe /MbHAsA [1, 2, 3].

Tema 2. luHaMHUKa JBU)KEHUA TeJl

CamocrosTesibHasg paboTa. YpaBHeHMe [UHAMUKU  BpalllaTe/IbHOTO
[BIWKeHUs. 3aKOH COXpaHeHUsi MOMeHTa MMIy/bca. OCHOBHas 3ajjaya JAWHAMUKMU.
YpaBHeHusi aBwkeHusi. Macca v ummnynbc.llepBbiii 3akoH HbOTOHa ¥ TOHsITHE
VHepLMalbHOW CUCTeMbl OTcueTa. Bropod 3akoH HbpHOTOHa, Kak ypaBHEHUe
ABKeHusl. TpeTui 3akoH HblOTOHA M 3aKOH COXpaHeHHsl UMITy/ibca. MOMEHT CHUJIbI,
MOMEHT UMIY/IbCa, MOMeHT uHepuuu. Teopema IllteriHepa. KuHemaTtrka v JiHaMHKa
TBepZOro Tesa.

HewuneprinanbHble CUCTEMBI OTCYeTA.

PekomeHjyemas iuTeparypa:

ocHoOBHai [1];

JIOTIONMHUTe bHAA [1, 2, 3].

Tema 3. PaboTa, MOIIIHOCTH U 3HePrust

CamocrosaTenbHast pabora.Pabora v KuHeTHyecKasi dHeprusi. MOIITHOCTb.
CuioBoe miosie.KOHCEpPBAaTHBHbIE U HEKOHCEPBATHBHbIE CUJ/bL. IlOTeHIMAabHAsS
SHeprust. 3aKOH COXpaHeHWs >Hepruu. VIccienoBaHWe B3aUMOJEUCTBUS Tesl TIpU
coynapeHusix.ITpuMeHeHHe  3aKOHOB COXPDAHEHWs] JHEPrUM W UMIyJbCa B



MeXaHU4YeCKUX CUCTeMax.
PexkomeHnjyemas iureparypa:
ocHoBHad [1];

JlOTI0OHWTe /bHasA [1, 2, 3].

Tema 4. MexaHMKa ABHKYIIMXCA XKUJKOCTeH U ra3oB

CamocrosiTenbHasi pabora. TypOy/seHTHBIN U TaMUHAPHBIA PeXXKUMbI TeUeHUsI
JKUAKOCTU. [laB/ieHre B XKUAKOCTU U ra3e. YpaBHeHHEe HellpepbIBHOCTU. YpaBHeHUe
bepHym v ciecTBUsA U3 Hero. BA3KocTe. [IBU)KeHe Tesl B JKUAKOCTIX U rasax.

PekomeHjjyemas iuTeparypa:

ocHoBHai [1];

JOTIONMHUTe /bHAA [1, 2, 3].

Tema 5. I3mepeHue ¢pu3snveckux BeJTUYNH

CamocrosTenbHass pabora. OCHOBHBbIe TEDMUHBI U OTIpe/iesieHrst. MeTo/bl U
BU/IbI U3MepeHui. [lorpelHocTb, TOUHOCTb, K/1aCCU(PUKALKS MOrPELIHOCTEeN
n3Mepenuid. CpeJcTBa U3MepeHHUs: KacChl TOYHOCTH, KacCU(UKaLus, UX MoBepKa 1
TIpOBepKa.

PexomeHnpyemasi iuTeparypa:

ocHoOBHai [1];

JIOTIONMHUTe/bHasA [1, 2, 3].

Pa3pen Ne 2 DneKTpruyecTrBo

Tema 6. J/1eKTpoCcTaTHKA

Jlekymsa. 3akoH KynoHa. Osekrpuueckoe 1iojie. HarpsskeHHOCTb  MOJIA.
Teopema OcTtporpazickoro-I'aycca. Pabora anmektpuueckux cuil. IToreHiuan. Csi3b
TOTeHLMajla C HalpsyKeHHOCTbI 3JIeKTpOCTaTuuyeckoro mnosis. I[IpoBogHuKU U
[IAS/IEKTPUKU B 37IEKTPUUECKOM T10j1e. MaTtepurasibHble YpaBHEHUS. DJIEKTPOEMKOCTb.
KongieHcaTopbl. DHeprus 3/1eKTpuyeCcKoro mnoiis.

CamocTrosiTe/ibHasA padoTa. D/IeKTPOCTaTHKA U 1eKTPOIMHAMMKA.

PexomeHnpyemasi iuTeparypa:

OCHOBHa{ [2];

JIOTIONMHUTe /bHasA [1, 4, 5].

Tema 7. II0CTOAHHBIM /1eKTPUYECKUHN TOK

CamocrosnTe/nbHasA paboTa. YC/ioBUe CylleCTBOBaHHSI TOKa. 3akoHbI OMa U
xoyns u Jlenya. CropoHHue cubl. 3./1.C. ranpBaHuueckoro sjieMmeHta. [IpaBusia
Kupxroga. Onekrpuueckuii TOK B  MeTa/ylaX. Kiaccuyeckas — Teopus
3JIEKTPONPOBOJHOCTA MeTasuioB. KBa3ucranoHapHble TOKU. CBepXIPOBOLUMOCT.
TepMossieKTpruecKue sBieHUs. DIeKTpUUeCKUM TOK B ra3ax y KUAKOCTSIX.

PekomeHpiyemasi iuTeparypa:

OCHOBHa4 [2];



JIOTIONMHUTe /IbHAsA [1, 5, 6].
Pazen Ne 3 MarHerusm

Tema 8. MaraurtHoe mnoJie

CamocrosTe/ibHasi padora. MarHuTHOe TI0j1e ¥ €r0 XapaKTePUCTHUKH. 3aKOH
buo-Cagapa-Jlaniaca. [leiicTBMe MarHWTHOIO MOJII Ha ABWXKYyIMicsa 3apsna. Cua
Jlopenuja. IIpoBOgHMK C TOKOM B MarHWUTHOM moJie. TeopeMa 0O LUPKY/ISILUA BEKTOpa
MarHMuTHOM UHAYKUMWA. [IOTOK BekTOpa MarHMTHOM WHAYKLUU. fBjeHue
JIEKTPOMarHuTHOM WHAYKUMM. 3akoH Papages. IlpaBuno JleHua. OHeprus
MarHuTHOro 1ossa. CaMOUHAYKLUS. B3auMonHayKLys.

PekomeHjjyemas iuTeparypa:

OCHOBHa4 [2];

JOTIONMHUTe/bHAsA [1, 7].

Tema 9. CTaTHueckoe MarHMTHOE 110J/Ie B BeIlleCTBe

CamocrosTenbHast pabdora. MosekynspHble TOKA. HaMarHMueHHOCTh. THITBI
MarHeTuKoB. @eppomMarHeTusMm. TexHuuecKas KpvBasi HAMarHuuvMBaHusi. @eppuThl.

PekomeHyeMasi iuTeparypa:

OCHOBHa4 [2];

JIOTIONMHUTe/bHAasA [1, 7].

Paspen Ne 4 Koie0aHusa ¥ BOJTHBI

Tema 10. Kosiedanus

CamocrosiTesibHasi pabora. [apMOHWYECKHI OCIUIATOP. AMIUTUTY/a,
KpyroBasi uacToTa, (ha3a TapMoHHWUecKoro ocuuuiaropa. CrokeHue KonebaHUH.
BekropHass mauarpamMma. [Ipumepbl rapMOHMUYECKHX OCHUA/UIATOPOB. CBOOOJHBIE
3aryxarommue Konebanus. KosdduimeHT 3aryxaHus, gorapu@MuyuecKuii JeKpPeMeHT,
noOpOTHOCTb.  BBIHYXKZeHHble  KojebaHUsI — OCLW/UIATOpA TOfA  /elCTBUEM
CUHYCOWJIaTbHOM CH/IBL. AMIUIMTYyZa W ¢a3a IPU BBIHY)KIEHHBIX KOJIeOaHUSX.
BbiHyK/leHHbIe KoiebaHHs B 3/eKTPUUECKUX IiernsX. Pe30HaHCHble KpUBBIE.
AHrapMoHHYe CKUM OCLIUIISITOP.

PexomeHnpyemasi iuTeparypa:

oCcHOBHai [3];

JOTIoONMHUTe /MbHasA [1, 8].

Tema 11. ITepeMmeHHBIN 3/IEKTPUUECKHUN TOK

Jlekuus. TTosyueHre U OCHOBHBIE NTapaMeTpbl. BU/bI COMPOTHUBIEHUH B IIEITAX
TIepeMeHHOTr0 TOKa.

JIaGoparopHas padoTa. 3aTyxaroiire KomebaHusl.

CamocTosTe/lbHaA pabdora. /luarpaMma TOKOB U HamlpsDKEHWH B LIETsX
repeMeHHOr0 TOKa.

PekoMeHyeMas IuTeparypa:

oCHOBHaf [3];

JIoTIoOMHKTe /MbHasA [1, 8].



Tema 12. Bo/1HOBBIe npoLeCChbl

IIpakTHueckoe 3auaTue. OnpezeseHre CKOPOCTU 3BYKa B BO3/yXe.

CamocrosTesibHast pabora. BosHbl. KuHemaTHka BOJIHOBBIX ITPOLI€CCOB.
BosnHoBoe ypaBHeHue. Ilnockasi cuHycoWJa/ibHasi MOHOXPOMAaTUyeckasi BOJIHa.
Nurtepdepenius u agudpakijys BojH. beryiue v cTosiuvie BOJHBI.

PexomeHnpyemasi iuTeparypa:

ocHoOBHai [3];

JIOTIoOMHUTe /bHasA [1, 8].

Tema 13. J1eKTpOMarHUTHbIE BOJ/IHbI

CamocrosiTeibHast pabora. YpaBHeHus Makcsesa. [TpuHLMn
OTHOCUTE/NIBHOCTM B 37eKTpoauHamuke. CucTema ypaBHeHUM MakcBeia B
VHTerpajbHOM U auddepeHimanbHor  ¢opMe. CKOPOCTb  pacnpoOCTpaHEHUs
3JIeKTPOMAarHUTHBIX BO3MyllleHu. [110ckas snekTpoMarauTHasi BosiHa. [loasipusanus
BO/H. [1TKasa 3/eKTpOMarHuTHBIX BOJTH.

PekomeHpiyemasi iuTeparypa:

oCcHOBHa4 [3];

JIOTI0OMHKTe /bHasA [1, 8].

Pa3pgen Ne 5 BosiHoBasi onTHKa

Tema 14. UutepdepeHius

IIpakTnueckoe 3aHstue. VurepdepeHius cBeTa.

CamocrosiTeibHasi pabora. Pa3BuTve Tipe/CcTaBleHUd O TPUPOZE CBeTa.
BpemenHast U TIPOCTPAHCTBEHHast KOIepeHTHOCTh CBETOBBIX BOJIH.
NHuTepdepeHiiMOHHas KapTUHA OT [IBYX KOT€DEHTHBIX HCTOUHUKOB CBeTa. OmMbIT
FOnra. VHTepdepoMeTpbl U UX TpaKTUUeCKOe HCMIo/ab30BaHue. VIHTepdepeHiys B
TOHKUX TUIeHKax IIpocBeTnieHve onTUKU. KUAKOKPUCTA//IMUeCKHWe WHUKATOPbI
TeMIiepaTyphbl.

PexomeHpyemasi iuTeparypa:

oCcHOBHai [3];

JloTIoMHKTe /MbHasA [1, 9].

Tema 15. Judpakius

CamocrositeibHast pabdora. [lpuniun [rolireHca-®Ppenens. MeTon 30H
@Openens. Judpakiusi dpeHensi Ha KPYIVIOM OTBePCTUM UM JucKe. [ludpakius
®paynrodepa. [Iudpakiys Ha MpsMOYrofbHOU Ijenu. [JudpakiiMoHHasi peleTka.
dopmyna Bynbda-bparra. Paspeiatorrias crnocobHOCTh ONTHYECKUX TPHUOOPOB.
[MToHsTHE O ronorpaduueckoM MeTo/ie PeruCTpaLyy U300paXkeHusl.

PexkomeHnjyemas iureparypa:

oCHOBHa4 [3];

JloTIoMHKTe/MbHasA [1, 9].



Tema 16. J1eKTpOMarHUTHLIE BOJ/IHbI B BellleCTBe

Jlekms. [Jvcriepcusi cBeta. @U3nUeCKUM CMBIC/ CIIEKTPAIbHOTO Pa3/I0KeHUs.
OnekTpoHHasg Teopusi Aucnepcud. Ilomtomwenve cBeta. EcTecTBeHHbIM U
MOJIIPU30BaHHbIM  CBeT. [losspu3anusi cBeTa TMpU OTPaKeHUWM W TMPeOMJIeHHUU.
[Tosisspouppl ¥ noJispU3aLiMOHHbIE IIPU3MBbI. 3aKOH Mavitoca.

JIabopaTopHas pabdora. [Tonsipu3aiius cBeTa.

CamocTrosTe/ibHasA padora. BpaiiieHue 11I0CKOCTH MTOISIPU3alHH.

PekomeHyemas /iuTeparypa:

ocHOBHai [3];

JIOTIONMHUTe /MbHAsA [1, 9].

Pa3gen Ne 6 OcHOBBI MO/IEeKY/ISIPHOU (PU3MKH U TEPMOAMHAMUKU

Tema 17. MoJ/ieKy/1ApHO-KHMHeTHYeCKas TeoOpHs HAea/IbHOro rasa

CamocrosiTesibHaa pabdora. TeruioBoe aBwkeHue. OCHOBHOE ypaBHeHUe
MOJIEKY/IAPHO-KVHETUYECKOU  Teopud.  MoJieKy/nsspHO-KUHETUYECKUA  CMBICT
TeMIleparypbl U JaByieHus. Pacripegenenve Makcsesia-bosblMana /11 vjeaqbHOrO
ofiHOATOMHOrO ra3a. Pacripenenenne MakcBesia 10 CKOPOCTAM. bapomeTrpuueckas
dopmyna. CpeiHee UMC/IO CTOJKHOBEHU U JjiiHa CBOOOIHOTO Tpobera.

PekomeHjyemas /iuTeparypa:

JIOTIONMHUTe /bHAas [1].

Tema 18. OcHOBBI TEpMOAUHAMUKU

CamocrosiTesibHast pabora. Craructudeckas (GuU3MKa W TepMOJWHAMMKA.
[TepBoe Hawasmo TepMmoguHaMuku. Pabora ra3a. Ternoemkocts. Teopema o
paBHOpAacTpeZie/ieHUH YHepPTrUu To cTereHsiM cBoOobl. [IpriMeHeHMe repBoro Havasia
TEePMOAVHAMUKN K W}3orpoljeccam. AnuabaTHbIE Y TOAUTPONAYECKHM TIporiecc.
Btopoe Hauano tepmosuHaMuku. Llukn KapHo u ero KII/l aia vgeanbHOro rasa.
TepMogrHaMUue ckre (PYyHKIMU COCTOSTHUSI.

PexomeHnpyemasi iuTeparypa:

JIOTIONMHUTe/MbHas [1].

Pa3pen 7. KBantoBas pusuka

Tema 19. TensioBoe u3nyueHue

CamMocTonTe/lbHAA padora. AOCOMIOTHO uepHOe Teyo. 3akKoH Kupxroda.
PacripefienieHrie 3HepPruy B CTeKTpe abCO/MOTHO yepHOro Tena. 3akoH CredaHa-
Bosbipmana. 3akoH cMelrienys BuHa. ['urnores3a KBaHTOB 5Hepruv. @opmyia [liaHka.
TeruioBble UCTOUHUKM CBeTa. OnTruyeckas MIMPOMeTPUs.

PexomeHnayeMasi iuTeparypa:

JIOTIOMHKTe /IbHas [1].



Tema 20. J1eMeHTbI KBAHTOBOM MeXaHUKH

CamocrosTe/ibHast padora. JHeprusi U UMMyAbC (GoTtoHa. /laB/eHue CBeTa.
Buzpbl dotoaddekra. BHemHu PoTtosdPekT U ero 3akoHbI. JjeMeHTapHasi Teopusi
¢dotosddekra. YpaBHeHwe OuHIITeMHa. [lpuMmeHeHwe ¢otosddekra. IddekT
Komrnirona. Teopus atoma Bogopopa 1o bopy. ['mnortesa ae Bpolisis ¥ KOpryCKy/asipHO-
BOJIHOBOM Ayann3M. COOTHOIIeHWe HeonpeJeeHHOCTel /i (pu3nueCKuX BeTUUHH.
OrnepaTopel B KBaHTOBOM MexaHuKe. YpaBHeHuwe lllpeaunrepa. CraTucTuueckoe
TOJKOBaHWe BOJIHOBOM (yHKUMU. [IpuHLUN cymneprno3uiuu cocTosiHui. [IpuHLuI
TIPUUYMHHOCTY B KBAHTOBOW MeXaHUKe.

PexomeHnpyemas iuTeparypa:

JIOTIOMHUTe /IbHAs [1].

Tema 21. JneMeHTHI (U3UKH aTOMOB

CamocrosTeibHast padora. Atom Bozopoza. CrmH 3ekTpoHa. CIHMHOBOE
KBaHTOBOe  uuca0. KBaHTOBble  cocTtosiHMA.  [IpyHUMO — Hepa3IMYMMOCTH
TOXKZeCTBeHHbIX uacTull. ®epmMuonbl ¥ 6030HbI. [Tpuniun Ilaynu. Knaccuueckass u
KBaHTOBble CTaTUCTUKU. [leproanyeckas cucrtema 3seMeHTOB MeHgeneesa. [IouaTue
00 3HepreTHYeCKHUX YPOBHSX aTOMOB U MOJIEKY/I.

PekomeHjyemas /iuTeparypa:

JIOTIOMHUTe /IbHAas [1].

Pa3znen 8 SigepHas ¢pusuka

Tema 22. CTpyKTypa aTOMHOro0 siipa. flaepHblie peakijyu

CamocrosiTesibHast pabGora. 3apsii, pa3Mep U COCTaB aTOMHOIO sapa.
MaccoBoe u 3apsiioBoe urcjia. MOMEHT UMMY/bCa /ipa U er0 MarHUTHBIM MOMEHT.
B3aumMogelicTBe HYK/IOHOB W TOHSTHE O CBOWCTBAaX W MPUPOAE SAEPHBIX CHIIL.
OHeprus CBS3U U Jle(eKT MacChl.

AnepHble peakiyuu. fAgepHble peakUd W 3aKOHbI COXpaHeHus. Peakius
saepHoro JeneHus. llermHass peakuus feneHusi. Pusnueckre OCHOBBI PabOThHI
sIepHOTO peakropa. TepMosiZiepHble peakLMy. YIIpaB/isieMbld TePMOsIJePHbIN CUHTe3.

Mogens sapa

PekomeHjyemas iuTeparypa:

JTOTIOMHUTe /IbHAas [1].

5. METOAH‘-IECKI/IE PEKOMEHAAIIUH 10 OPraHU3dlMi U3yUeHUA JTUCHHUII/IMHbI

[Ipy peanusauyy NporpaMMbl JUCLIUIUIMHBIL WCIOMB3YHOTCS  JIEKLIMOHHBIE,
MpaKTUYeCKHe 3aHATHS U TabopaTopHbIie PabOTHI.

OO61MMU 1iesisiMU yueOHbIX 3aHSITUN SBJISTFOTCS:
- 00001eHue, cucrematvsalusi U ymiybsieHHMe TeOpeTMUeCKUX 3HaHUM 10



KOHKDeTHbIM TeMaM JUCIUIUVIMHBI C y4eTOoM TpeOoBaHUN TIOCHUIBHOCTH U
JOCTYITHOCTU yueOHOTO MaTepuara;

- Ppa3BUTHE UHTE/I/IEKTYaIbHBIX CIIOCOOHOCTEeH 00yUaroIuxcsi C yUeTOM BO3PaCTHBIX
TICUXO0JIOTMYeCKHUX 3aKOHOMEPHOCTEH MaMsITH Y MBbILLLIEHUS;

- JIMYHOCTHO-OPHWEHTHPOBaHHOe (pOpMHUPOBaHUE TMPO(eCCUOHANBHO 3HAYMMbIX
KayeCTB: CaMOCTOSITe/TbHOCTH, HACTOMUMBOCTU B [JOCTHMXKEHUU TIOCTaB/IeHHBIX LieJieH,
OTBETCTBEHHOCTH Y TBOPUECKOU UHUL[MATHBBI.

OCHOBHBIMHU 3aJjauaMU JIEKLIUU SIBJISIFOTCSI:

- UCIO0JIb30BaHWe MeToZia TpoOIeMHOrO HW3/I0KeHHs yueOHOro marepuana [jis
peanu3alud  UHGOPMAIIMOHHOM,  CHCTeMaTU3WpYyHollleld,  pa3biCHAIOIEN U
pa3BuBarolliei QyHKLINM;

- obecrieyeHure MpeeMCTBEHHOCTH TeéM JIEKLIMOHHOTO Kypca U mpodeCCHOHATLHOM
HarpaBIeHHOCTH yueOHOTr0 MaTepHara;

- DaCKpbITHe BHYTDUIIPDEJMETHBIX W MEXIPeAMETHbIX CBsi3eld  yueOHOTO
MaTepua’a.

Llenpt0  TMpakTUYeCKOro  3aHATUSI  SIBAsieTC  (OPMHpOBaHWE  yMEHWU
WCI0J/Ib30BaTh €CTeCTBEHHOHAyuyHOe 3HaHWe B KaueCTBe OPUEHTUPOBOUHOM OCHOBBI
pellleHUs] TIPAaKTMUeCKUX 3aZlad. B Xofe TpakTUuYeCKWX 3aHATUN obecrieunBaeTCst
pedieKCMBHOE OCBOEHHE TeOpeTUUeCKUX W SMITMPUYEeCKUX METOAOB TO3HaHUS B
TIpoljecce BBIMOTHEeHHUs TTPO0/IeMHBIX YueOHbIX 3a/laHuH.

Hensavu nabopaTopHBIX 3aHATUN SIBJISIFOTCS: dhopMupoBaHue
WCCTeioBaTelbCKUX ~ yMeHud — (HabmromaTh, — CpaBHUBaTh,  aHAJM3UPOBATh,
yCTaHaB/IMBaTh 3aBUCUMOCTH, JleflaTh BBIBOJLI M 0000IIeHNs, CaMOCTOSTe/TbHO BECTH
HCC/IefioBaHre); TIOHMMaHWe TIPUHIIMIIOB paboThl W3MepUTEeNbHBIX TIPUOOpPOB;
NproOpeTeHNe JIMYHOTO OIMbITa PaboThl C U3MEPUTETbHON TEXHUKOM.

CamocTosiTeibHass pabota 00yuaroluxcsi HarpaB/iseTcss Ha JIAYHOCTHOE
JOCTIDKEHWe CJIeAyIoIMX 1iesield: yriyOseHre 3HaHWMN; CaMOCTOSTeTbHbIN TOUCK,
obpaboTka u rpeobpa3oBaHue yueOHOUW HHGMOPMAaILMK; OTPab0OTKa yMeHHs1 paboThl CO
CTIPABOYHOM HAyUHOM JINTepaTyPOii; rPaMOTHasI TTOATOTOBKA K YUeOHBIM 3aHSITHUSIM.

6. O0pa3oBaTe/bHAsA TEXHOIOTUS

[Ipy peamu3anuu TIporpamMmbl  JUCLUIUIMHBL  «DHU3MKa»  MCIOJIb3YeTCs
oOpa3oBaresibHasi TEXHOJIOTHS MO3TAIMHOrO ()OPMUPOBAHUsS YMCTBEHHBIX [1e€HCTBUH,
KOTOpas OCYLeCTBJISIeTCA B YC/JAOBUSX MHTErpalMy MPaKTUYeCKOro 3aHsITUsl U
nabopatopHoii paboThl. [IuAakTUUeCKre YCJIOBUS WHTETpaliud y4eOHBIX 3aHSATUN
orpezie/ieHbl B HAYUHOM MCCJ/Ie[JOBaHUM, TPOBEJEHHOM COTPYAHUKaMu Kadeapbl B
paMKax Hay4HO-UCC/ie/loBaTe/bCKoM paboThl YHHBepCUTeTa.

OmnpezieieHHBIMA B~ TeopuM  OOyueHMs]  CTPYKTYPHbIMH  3/7ieMeHTaMu
oOpa3oBaTe/ibHOM TeXHOIOTUU SIB/ISIFOTCSI KOHI[eNTyalbHasi OCHOBA, CO/lep>KaTe/bHbIe
Y TIpoLieccyasibHble KOMIIOHEHTHI.



KonyenmyaabHoli ocHoeoli o6pa3oBarenbHOM  TEXHOJOTHH  TO3TAlTHOTO
dhopMUpOBaHUSI YMCTBEHHBIX [IeHCTBUNM SIB/ISIFOTCS TIPUHIUITBI  BepUQUKalvy,
MeXIUCLUTIIMHAPHOM VHTErpaTuBHOCTH, eIMHCTBa U MHOT000pa3us
BHYTPUIIPeIMETHBIX CBsizel hyHJaMeHTalbHOM JUCLUTUIUHBI «PU3HKa».

OCHOBHBIMM 1le/IeBbIMA yCTAaHOBKaMHU JeSITeJIbHOCTU TperofjaBaHUsl-yUeHuUst
SIBJISTFOTCSI:

®Co3[laHMe YCJIOBUK [Jj1s1 pe(ieKCMBHOTO OCBOEHMSI eCTeCTBEHHOHAYUHBIX
3HaHWM B Pa3/IMYHbIX BUJAX YueOHO-TI03HAaBaTeIbHOU [esiTe/TbHOCTH;

¢ 000011IeHMe, CHCTeMaTHU3alus, YIIybieHre, OCBOeHNe TeOpeTHUeCKUX 3HAHHWM
10 KOHKPETHBIM TeMaM yueOHOTro Kypca (hU3HKY;

®pa3BuUTHe y OOYYarOL[UXCs: HABBIKOB KOMaHAHOW pPabOTBI, MEXTMUHOCTHOMN
KOMMYHUKALUU, TIPUHSITHS PellieHU, TUAepCKUX KauecTB.

Codepoicame/ibHbIMU KOMNOHeHMamMu 00pa30BaTe/IbHON TeXHOIOTUH SIBJISTIOTCS
TeMaTUueCKye TIaKeThl AWJAKTUYeCKUX Cpe/CTB, KOTOpbie pa3pabaTbIBarOTCs AJist
KaX/JOT0  WHTerpaTMBHOTO  y4yeOHOro  3aHATUA C  Lefabio  obecrieyeHust
WH/IMBU/yalbHOM 0TpabOTKM yMeHHW# WCIOb30BaTh (PyHJaMeHTa/lbHble 3HAHUS B
KauecTBe CpeACTB pellleHHs] MNpPaKTUYeCKUX W SMIIMPUYeCKUX 3ajau [0 TeMe
WHTErpaTUBHOTO y4eOHOTO 3aHSITHS;

IIpoyeccyanbHbiMu KOMnoHeHmamu o06pa30BaTe/IbHON TeXHOIOTUU SIBISIFOTCS
TeMaTU4YeCKHd COI/IaCOBaHHbIe KOMILJIEKChl HATYPHBIX J1aODOpaTOpHBIX YCTaHOBOK U
aBTOPCKUX YueOHbIX MPOTpaMMHbIX TTPOAYKTOB, UCTIOb30BaHUe KOTOPBIX B yueOHOM
Tnpoljecce Mo3BossieT 06ecreynTb TapMOHUYHOE JIOTIO/IHEHHe CPe/ICTB HaTypHOTO U
BUPTYa/IbHOTO SKCIIEPUMEHTOB.

[Ipy BBIMONIHEHWW BUPTYalbHBIX J1a00OpaTOPHBIX PAbOT  UCTIOMB3YIOTCS
aBTOPCKWe KOMIIbIOTEpHbIe MOjieJM M0 pasfenaM Kypca ¢usuku: «Pusnueckue
OCHOBbI MEXaHWKH», «DJIeKTpUUeCTBO», «MarHetusm», «®u3nKa KojebaHul u
BO/IH», «BonHoBasi onTtuka» (2-4 cemecTpbl); «OCHOBBI MOJIEKY/ISIPHON (PU3MKU U
TepMOAUHAaMUKW», «KBaHTOBas u3nka» (5 cemecTp).

B eauHCTBe ¥ B3aMMOCBSI3M CTPYKTYPHBIX KOMITOHEHTOB 00ecrieurBaeTcst
BLINIOJTHEHWE  OCHOBHBIX  TpeOoBaHMM K  0Opa3oBaTe/lbHOM  TEXHOJIOTHU:
KOHLIETNTYaTbHOCTb, CUCTEMHOCTb, BOCIIPOU3BOJUMOCTb, THOKOCTh, 3(()eKTHBHOCTH,
JUHAMUUYHOCTb U YTIPaB/IsieMOCTb.

WuTerpatvBHOe yuyeOHOe 3aHSTHe TIPOBOJUTCS [BYMs TIperiofiaBaTesisiMU B
TeueHrue 6 yacoB (WM 4 YacoB) B /IByX TOMeIleHUsIX: B HaTypHOH JabopaTtopuu
GU3MKN U B KOMITbBIOTEDHOM KjlacCe, B KOTOPBIX KypCaHThI TIOATPYIIT OpUragHbIM
METOZIOM BBITIO/IHSIOT TabopaTopHbie pabOThI (HaTypHbIE ¥ BUPTYyasIbHbBIE).

Ha moc/enyroinix WHTEIPAaTUBHBIX YUeOHBIX 3aHATHUAX —OCYIeCTBIISETCS
poTaLusi HOATPYIII.

[lostanHoe  ¢dopMHpOBaHHWE  YMCTBEHHBIX  JeWCTBUM  0OyYaroL[uXcst
obecrieurBaeTCsi Ha KOHTPOJIbHO-TIPAKTUUECKOM, SKCIIePUMEHTA/IbHOM M aHaTUTHUKO-
CUHTETHUEeCKOM 3TaraX MHTerPaTUBHOTO yueOHOTO 3aHSTHSI.

B TeueHue TepBbIX /ByX UacOB yueOHOrO 3aHSTUsS KYpPCAHTbI WHAWBUYATbHO
BBITIO/IHSIFOT ~ TeCTOBble  TpAaKTUUeCKWe 3aJaHusi TI0 TeMe  TIPe/CTOsSILIEero
3KCMEePUMEHTAbHOTO UCC/IeI0BaHNS (KOHTPOJ/IbHO-NIPAKTUYECKHUH 3Tal).



Llens obyueHusi — (opMupoOBaHUe YMeHHWM HCIO/b30BaTh (PyH/jaMeHTabHbIe
3HaHUSI B KauyeCTBe OPHUEHTUPOBOYHOW OCHOBBI peIlleHUs TpPaKTUUeCKUX 3ajad,
CaMOCTOSITeJIbHOE ~ U3yuyeHHWe  TIPUHLUIIOB  paboThl  MpUOOPOB U CXEeMbl
3KCIIePUMEeHTaIbHOU PabOoTHI.

OO6pa3zoBaTenbHbIMK 3aJjauaMi KOHTPOJIbHO-TIPAKTUYECKOTO 3Tara SIB/SHOTCS:
M3yueHue JIeKLIMOHHOTO MaTepuajia, OCBOeHHWe MeTol0B paboThl € yueOHOM
JIUTEPATypPOM; BBITIOJIHEHWE BBIUMC/IEHWM, PaCUeTOB B XOJle pelIeHUs MpaKThuyeCKUX
3a/1a4; paboTa C HOPMaTHUBHOM M CIIPAaBOYHOM JTUTEPATYyPOiA.

B TeueHuwe crefylOIMMX 2 yacoB yueOHOro 3aHSTHSI KypCaHTbl OpuragHbIM
METOZIOM BBITIO/IHSIOT TabopaTopHbie pPab0ThI (IKCIePUMEHTA/ILHBIN 3Ta).

Ilenb obyuennss — (¢GopMuUpoBaHWe HWHCTPYMEHTATbHOW  KOMIIETeHLIUU
MJIaHUPOBaTh U TIPOBOAUTH (hM3MUeCcKHe UCC/IeJOBaHUsl SKCIepUMeHTa/IbHbIMU
MeTofiaMy; (opMUpOBaHHEe yMeHHs paboTatb B KOJIJIEKTMBE U TMOAUHHATHCS
PYKOBOZSIIUM yKa3aHUSIM.

O6pa3oBaTe/bHBIMU ~ 33fladaMi  JKCIIEPUMEHTAJIbHOTO  JTara  SIBJISIFOTCS:
dopMHUpOBaHHe TPAKTHUECKUX YMeHUH pabOThl C W3MepHUTe/NbHBIMUA TIpUOOpamH,
yCTaHOBKaMH; ()OPMHpOBaHHE WCCIe0BaTebCKUX YMEHHWH; SKCIIepUMeHTa/bHast
rnpoBepka (opmysn, MeTOJWMK pacyeTa, yCTaHOBJIEHWEe W  TOATBepXKJeHHe
3aKOHOMEpPHOCTel, O3HaKOMJ/IeHHe C MeTOJWKaMU T[pPOBeJEeHUs] SKCIEPUMEHTOB,
yCTaHOB/IEHWEe CBOWCTB BeIlleCTB, WX KAueCTBEHHbIX U  KOJIMYeCTBEHHBIX
XapaKTepPUCTHK,

B  TeueHWe 3aK/JIOUUTENBHBIX 2  YacOB  KypCaHTbl  OCYLIECTBSIIOT
CaMOCTOSITe/IbHYI0 00pab0TKy Y MpeACTaB/ISIOT pe3y/ibTaThl SKCTIePUMeHTa B YCTHOMN
Y TMCbMeHHOH ¢opMe (aHA/TMTUKO-CUHTeTHYECKHH ITam).

[lenb obyueHus - popMUpOBaHUe WHCTPYMEHTA/IbHOM KOMITETEHI[UH Ol[eHUBATh
TOYHOCTb W TIOTPELIHOCTb W3MEDeHUM, aHaJIu3UpOBaTh (PUINUECKUU CMBICT
MOJIyYeHHbIX ~ pe3y/bTaToB; IIPOBOAWUTH  Jl0KA3aTe/bCTBA  YTBEPXKAEHUM  Kak
COCTABJISIFOLLeN KOTHUTUBHOM M KOMMYHUKAaTUBHOM (DyHKLMH.

B KoHIle MHTerpaTMBHOrO y4eOHOTO 3aHATHS KYpCaHThl y4ueOHOW TpymMmbl
00si3aHbl ~ JIMUHO  TIPeJCTaBUTh  pe3y/bTaTbl  CAMOCTOSITeJIbHOM  yueOHO-
T03HaBaTe/IbHOW [IeSiITe/IbHOCTA B BHUZle O(OPM/IEHHOIO MO YCTAHOBAEHHOU (opme
oTueTa 1o HaTypPHO# (WIM BUPTYa/IbHOI) JladopaTopHoii padore.

7. OnjleHOUHBbIE MaTepua/ibl 0 AUCLUIIUHE

TeKkyIMii KOHTPO/Ib YCTIeBaeMOCTH 00ecTieurBaeT OIjeHMBaHUE X0Jja OCBOEHUS
JMVCLIUTUIVHBI, TIPOBOJUTCSI B COOTBETCTBUU C COZEpP’KaHUEM AUCLMIUIMHBI 110 BUIaM
3aHATHUN B ¢opMe TeCTHUPOBaHUS, 3all[UThl OTUETOB TIO0 JIaOOpaTOpHBIM paboTam,
3al[UThl OTUETOB TIO pacueTHO-rpaduueckuM paboTaM, BBLITIOTHEHHBIX B XO[e
WCCJIe[IOBaHUM KOMITbIOTEPHBIX MO/ie/ield (Pru3nueCcKUX MpoLeCCoB.

[TpoMe)xyTouHasi ~ arTecTaliusi, KOTopasi  oOecrieuMBaeT  OlleHHMBaHUe
TIPOMEKYTOUHBIX M OKOHYATebHBIX pe3yabTaToB 0OyueHUs 10 AMCIUIUIUHE,
MPOBOAMUTCS B (hOpMe 3aueTa C OLIeHKOM M 5K3aMeHa.



7.1. IlpumepHbIe OLleHOUHbIe MaTepHUaJibl /I TEKYyIero KOHTPOoJIf
yCrieBaeMoOCTH:

7.1.1. Tunossle 3ajaHNA /Il TECTUPOBAHUSA:

1. B kontype ToMcOHa HarpspkeHHe Ha 00K/aJKax KOH/eHCaTopa U3MeHseTCs
no 3akoHy: U = 100-cos1000t (B). Ecnu 3/1eKTpOeMKOCTh KOHZeHcaTopa paBHa 10
MK®D, TO MakCMMaJibHasi CKjla TOKa B KOHTYpe paBHa....

D1A

2)2A

3)0,5A

4)0,1A

50,2 A

2. B koHtype ToMmcoHa 3/1€KTPOeMKOCTb KOHZeHcaTtopa paBHa 10 Mk®D, a
WHAYKTUBHOCTH KaTymiku 0,1 ['H. Ec/iu amruiiTyza Kosie6aHuid CHUTbl TOKA COCTABJISIET
100 MA, To aMIiIMTY/a KoteOaHWM HaIpspKeHHsT Ha KOHZeHCcaTope paBHa

1)10B

2) 100 B

3)1B

4)0,1B

50,01B

3. Kak uaMeHUTCS [jiMHa BOJIHBI, HA KOTOPYIO0 HACTPOEH PaZMONIPUEMHUK, eC/TU
B TIPUEMHOM KoJiebaTe/TbHOM KOHTYpe eMKOCTh KOH/leHCaTopa yBeJIMuuTh B 9 pa3?

1) ymeHbImMTCA B 3 pasa

2) yMeHBIIUTCS B 9 pa3

3) yBenmuumuTcs B 3 pasa

4) yBenmuurcs B 9 pas

5) He USMEHUTCS

4. OnTuuecKWH JUara3oH BKIIOYaeT B cedd. ..

1) Bugumsbiii cBeT, yabTpaduo/ieToBOe U3nyueHre, MHPpaKpacHOe U3/1yyeHne

2) ynbTpadroneToBoe u3yyeHue, MHMpakpacHoe U3jydeHue

3) Ivara3oH peHTTeHOBCKOe U3/TyueHusl, YabTpaduoeToBoe U3jydyeHue,

MH(paKpacHoe u3jyyeHue

4) nyarna3oH peHTreHOBCKOr0 U3/TyueHus], BUIUMbIN CBET

5) ynbTpadroneToBoe usydyeHue, MHMOpakpacHoe U3jyyeHue

5. CKOJIBKO JIMH BOJIH MOHOXPOMAaTHUYeCKOro CBeTa € yacToToil D=5-10" I'ry
yJ10’KaTcs Ha nyTu 1,2 MM B Bakyyme

1) 30000

2) 20000

3) 10000

4) 5000

5) [IpaBUIBLHOTO OTBETA He Tpe/I0’KeHO



7.1.2 ®opma oTueTa Mo J1a0OPaTOPHOI padoTe U pacueTHO-rpadUUeCcKom
padore:

OTueT 0 naboparopHoi (pacueTHo-rpaduueckoit) pabore No_
Ha3BaHue paboThi:

Llenb paboThi:

TeopeTtrueckas yaCThb:

OKcIiepuMeHTaIbHas YacThb:

ObpaboTKa pe3y/bTaTOB:

BbIBO/IbI O COOTBETCTBUM YCTaHOB/IEHHBIM HOPMaM U TIpaBUJIaM OL[eHKU:

7.1.3 TunoBble 3ajauun:

1. HopmanbHOe yCKOpeHWe TOUKM, [ABWXKYILIEUCS IO OKPYKHOCTH
paguycoM 4 MeTpa, 3a[aeTcs ypaBHeHHeM d, = 1 + 6t + 9t°. OnpejenuTsb
TaHreHL[Ma/IbHOe YCKOpPeHWe TOYKW U TMOJIHOe YCKOpeHWe yepe3 1 ¢ mocse
Hauasia IBM>KeHUSI.

2. Touka ABUXKeTCS 10 OKPY>KHOCTU pagnycoM 10 cM € MOCTOSTHHBIM
TaHreHIMalbHbBIM yCKopeHueM 8 cm/c’. Uepes Kakoe BpeMs I0C/Ie Hauaja
JIBIDKEHHS HOpMaJIbHOe YCKOpeHUe TOUKH Oy/IeT paBHO TaHTeHI[MaTbHOMY ?

3. Ha kakoii BbICOTe OT TTIOBEpPXHOCTH 3eMJId YCKOpeHHe CBOOOAHOTO
Na[eHys JOCTUraeT BeJIMUMHEI 1 M/C*?

4. HaWt nviHeliHble CKOPOCTH JBW)KEeHMWSI LIeHTPOB Lapa, JUCKa U
o0Opyua, CKaTUBIITUXCS 6€3 CKOMbKeHUsI C HAK/IOHHOM TIJIOCKOCTH BbICOTOM h =
0,5 m.

5. O6pyu Mmaccoit m = 1 Kr, paauyc KoToporo paBeH R = 60 cwm,
npuBsizaH K BepeBke ymHOM £ = 40 cm. BepeBKy c oOpyuem BpalijaioT B
TOPU30HTAbHOU TJIOCKOCTH. HallTi MOMEHT WHepIuu o0pyya.

7.2IIpuMepHbIe OL[eHOYHbIe MaTepHUasIbl A/isi MPOME)XXYTOUHOU
aTTecTal|u:

7.2.1 IlpumepHbIN epevyeHb BOMPOCOB /1A 3a4eTa C OLleHKOU

1. 3akoH coxpaHeHUs 3JIeKTpUUeCKOro 3apsiza. 3akoH KysoHa.

2. OJleKTpocTatuyeckoe Tiojsie. HampsykeHHOCTb WM TOTEHLMal 3J1eKTPOCTa-
TAYeCKOTO TOJIA.

3. IlpyHUMN CyTeprio3uLuy J1eKTPUYeCKUX MOJIeH.

4. Teopema [I'aycca pis1 53/1IeKTPOCTaTUUeECKOIO 110/ B BakKyyme U ee
TIpUMEHeHMe K MPOCTEUILINM 3a/jadam.

5. Lupkynauys BeKTopa HanpsiKeHHOCTHU 3/1eKTPUYeCKOro I0JIS.

6. Tunbl ausnekTpukoB. I[lonsipyu3anus AU3/IeKTPUKOB. [101S5pU30BaHHOCTH
[IA3/IEKTPUKOB U HAMPSDKEHHOCTB T10JI51 B [IU3JIEKTPUKE.

7. 1IpOBOAHUKU B 3/1I€KTPHAUECKOM I10JI€.

8. DHeprus cuUCTeMbl 3aps/I0B.

9. OsekTpuyeckass eMKOCTb. KOH/IeHCaTophl.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
23.
24.

I10JIA.

25.
26.

OHeprus 3apsyKeHHOro KOHeHcaropa.

OObemMHast TVIOTHOCTh SHEPTUU /IeKTPHUUECKOTO TIOJIS.
OnekTpruueckrui ToK. Cua ¥ MI0THOCTh TOKA.

3akoH Oma. ConpoTuB/ieHre IPOBOAHUKOB.

OneMeHTapHas K/jlacChuecKas TeOpusl 3/1eKTPOIIPOBOAHOCTH MeTaslyIOB.
BbIBO/I OCHOBHBIX 3aKOHOB 3/IEKTPUYECKOI0 TOKaA.

Pabora 1 MOIIHOCTb TOKA. 3aKoH JIkoysist v JleHrla.

CTopoHHUe cuibl. DIeKTPOABUWKYILAsA CUla U HallpsyKeHue.

[TpaBusa Kupxroda z/1s1 pa3BeTB/IeHHbBIX LieTlei.

MOIHOCTS B 1€y MOCTOSTHHOTO TOKa.

Pabota BbIXO/la 31eKTpoHa. TepMo31eKTpOHHAs SMUCCHSI.

Tok B razax. Turibl ra3oBoOro paspsja.

MarHuTHoe 110/1e ¥ ero XapakTepuCTUKU.

3akoH buo-CaBapa-Jlamiaca ¥ ero mpuMeHeHHWe K pacueTy MarHUTHOTO

3akoH Amriepa. B3anmogencTBre napasienbHbIX TOKOB.
MarauTHoe mosie ABWXKYyLerocs 3apsza. JleiicTBMe MarHUTHOIO MOJIsT Ha

JBYDKYILAKCS 3apsi,.

27.
28.
29.
30.
31.

I1oJe.

32.

JIBr>KeHe 3apsDKeHHBIX YacTUL] B MarHUTHOM T10Jie.

Addekt Xosa.

LIvpKysiLusi BeKTOpa MarHUTHOM MHAYKLUU.

MarHuTHoe 1oJie CoJieHOM/ia U TOPOr/a.

Pabota 110 miepeMeIlrieH1I0 TIPOBOJHUKA U KOHTYpa C TOKOM B MarHATHOM

fBneHue 3/1e€KTpOMarHUTHOM UHAYKLWU. 3akoH dapajies v ero BbIBOA, U3

3dKOHad COXPAaHEHWA SHEPTUH.

33.
34.
35.
36.
37.
38.
39.
40.
41.

ra3sd.

kR W

BpaiiieHve paMKiU C TOKOM B MAarHUTHOM TIOJI€.

NHAyKTUBHOCTb KOHTYpa. CaMOUHAYKLIUSI.

OKCTPaTOKU 3aMbIKaHUS ¥ Pa3MbIKaHUS.

B3aumnast uHaykuus. TpaHcgopmaropsl.

OHeprusi MarHUTHOIO TOJIA.

MarHuTtHbsle MOMEHTBI 3/IKTPOHOB U aTOMOB. [I1a - U mapaMarHeTUKHU.
HamarnvueHHocTb. MarHuTHoOe 10Jie B BellleCTBe.

deppoMarHeTUKH U Ux CBOMCTBa. [leTns rucrepesuca.

[TonHast cucrtema ypaBHeHuM MakcBesuia /i1 37IeKTPOMarHuTHOTO TOJISL.

7.2.21IpumepHbIH NIepevYeHb BOMPOCOB AJisl IK3aMeHa

OCHOBHOe ypaBHeHHE MOJIeKY/ISIPHO-KUHETAUUECKOW TeOpUM WZeaabHOIo

PacnipesienieHnre MakcBesisia 0 CKOPOCTSIM.

PacripesienieHvie bosibiMaHa 1o SHeprysim.

[nvHa cBo6ogHOTO Tpobera.

Teopema o paBHOpacrpe/ie/ieH!s] SHEPTUH 110 CTeTIeHsIM CBOOO/IBI.
[TepBOe Hauano TepMOVHAMUKH.



7. Paborta rasa.

8. TeroemMKOCTS.

9. IlpuvMeHeHue IepBOro Havyasia TepMOAUHAMUKY K U30MIPOLIeCCaM.

10. AgrabaTHBIN W TOUTPOITAYE CKUAM TTPOI[eCC.

11. Bropoe Havaso TtepmosuHaMuku. I[lukn Kapuo u ero K.ILJ. pnda
Y/leajIbHOro rasa.

12. YpaBHeHus BaH-zep-Baabca.

13. DKcrepuMeHTabHBIE 3aKOHBI M3/TyUeHHsT a0COJIFOTHO YepHOTO TeJa.

14. 3akon CredaHa-bosblimaHa.

15. 3akoH Kupxroda.

16. 3akoHbl BuHa.

17. PacripesiesieHre SHepPruM B CrieKTpe abCo/MOTHO uepHOro Tena. dopmyna
I1nanka.

18. ®oT03d(}eKT 1 ero 3aKoHBI.

19. laBnenue ceera. OnbIT JlebeseBa.

20. Dddekt KomnToHa. KoMrnToHOBCKast ZiyinHa BOJIHBI.

21. [lonatTne o ¢OTOHaX — KBaHTaXx 32JIeKTPOMarHUTHOro moast. MUx
XapaKTepPUCTHKHU.

22. Teopus cTpoeHus atoma. Mogenb ToMcoHa.

23. [1nanetapHasi Moziesib atoMa bopa — Pe3epdopa.

24. Tloctynartel bopa. 3aBUCUMOCTB pajinyca OpOUTHI OT IJIaBHOTO KBAHTOBOTO
yuc/a.

25. Teopus bopa. 3aBUCMMOCTb TIOJIHOM SHEPrMU OT IVIABHOTO KBaHTOBOT'O
yuca.

26. [lnvHa BonHEI fe bpoins. KopnyCcKynsipHO-BOJIHOBOM Ayanusm

27. BoiHOBasg (yHKI[MSI B KBaHTOBOM MeXaHUKe U ee CTaTUCTHUYeCcKoe
TOJIKOBaHUe.

28. BoniHoBas QyHK1Ms U onbIT FOHra ¢ 3/1eKTpOHaMU.

29. Yactuiia B 0OeCKOHeUHO T/yOOKOW mMOTeHIMa/nbHOM siMe. [locTaHOBKa
3a7auu. YpaBHeHue llIpeauHrepa.

30. Yactuila B OeckoHeyHO TI/yOOKOM TIOTeHIMA/NbHON siMe. BosiHOBast
byHKLMS.

31. Yactuija B OeckoHEUYHO TI/IyOOKOM TIOTeHI[ManbHOM siMe. KBaHTOBaHue
SHEepIumu.

32. HepensiTUBUCTCKast TeOPUS aTOMa BOAOPO/ia B KBAHTOBOW MeXaHUKe.

33. Crpoenue siapa aroma. [IpOTOHBI U HEUTPOHBL.

34. DHeprusd CBsA3U B spe. Ee 3aBUCMMOCTb OT aTOMHOI'0 HOMepa.

35. CTpoeHue sijpa atoma. 1epHbie CUJIbI.

36. [IBe BO3MOKHOCTH I10/IyUYeHUs1 SHEePTUU MIPU pacliajie szep.

37. EctecTBeHHas paZjuOaKTUBHOCTb.

38. ApepHble peakuyu.

39. 3aKOH paIMOAaKTUBHOIO pacriaja.

40. Anbda-, 6era- pacnaz. ['amMma-u3nyueHue.

41. 3aKOHbI COXpaHeHUS TIPU AlePHBIX PeaKLUsX.



42. ®usnyecKrie OCHOBBI IEPHOTO peakTopa.
7.3. lllkana oueHMBaHHUsA pe3y/JbTAaTOB MPOMEXKYTOUYHOM aTTecTaliid M
KpPUTepHUHU BbICTAB/IEHUA OL€HOK

dopma ITokazarenu
Kpurepru BeiCTaB1eHUsI OLIEHOK [Tkana orieHUBaHUs
KOHTPOJISI OL|eHVBaHUs
3auer C MPaBWIbLHOCTh | JlJaH MpaBW/bHbIM, MOMHbIA OTBET Ha OTJINYHO
OLIeHKOM/ Y TI0JTHOTA NOCTaBJIeHHBbIM ~ BOMNPOC,  II0Ka3aHa
JK3aMeH oTBeTa COBOKYITHOCTb OCO3HaHHbBIX 3HaHUU
o  JVCLUIUIVHE, Jl0Ka3aTesbHO

PaCKpbITbl ~ OCHOBHbIE  IIOJIOXKEHUSI
BOTIPOCOB; MOTYT OBITb JOMYIIEHbI

HeJl0YeThl, VCTIpaB/ieHHbIe
CaMOCTOSITeJIbHO B IpoLiecce OTBeTa.
JlaH  TpaBU/bHbIM, HEJOCTAaTOUHO XOpOLLO

MOMHBIA OTBeT Ha TIIOCTaB/J€HHLIN
BOMNPOC, MOKa3aHO yMeHWe BbIJeNINUTh
CyllleCTBeHHble W HeCyllleCTBeHHbIe
TpU3HaKW, TIPUYUHHO-C/IeICTBEHHbIE
CBSI3W; MOTYT OBITb  JIOTYIIE€HBI
HeJI0UeThI, HCTIpaB/ieHHbIe o
TOMOILIBIO TIPeno/jaBaTe/isi.

JlaH HeJO0CTaTOYHO TPaBUIbHBIA U | y/IOBIETBOPUTETHHO
TIOJTHBIN OTBeT; JIOTUKAa U
T0C/Ie/I0BaTe/IbHOCTD U3JI0KEeHUS
MMEIOT  HapylleHusi; B  OTBeTe
OTCYTCTBYIOT BbIBO/IbI.

OTBeT Tnpe/iCTaB/isieT coboli | Hey/IOB/IeTBOPUTETbH
pa3po3HeHHbIe 3HaHUS C )
CyLIeCTBEHHBIMM  OLIMOKaMU  TIO

BOIIPOCY; TIPUCYTCTBYIOT

¢bparMeHTapHOCTb, HeJIOTUYHOCTh

W3/I0)KEeHUs;  [IOTIOJIHUTe/IbHbIE U
YTOUHSIIOIIE BOMPOCHI He TIPUBOJAT K
KOpPPEeKIMU OTBeTa Ha BOTMPOC.

8. PecypcHoe obecrieueHHe JUCI{UTITHHbBI

8.1. /TuneH3U0HHOE ¥ CBOOO/HO pacpoCTpaHsAeMoe IIPOrpaMMHOe
o0ecreueHue

[TepeueHb JTUI[EH3WMOHHOTO W CBOOOAHO PaCIPOCTPaHSEMOrO IPOrPaMMHOTO
obecrieueHusi, B TOM UHCJIe OTeUeCTBEHHOTO TTPOU3BO/ICTBA:

- Microsoft Windows 7 Professional — ITIO-BE8-834 [JIuijeH31OHHOE]
(MHOCTpaHHOTO TTPOU3BO/ICTBA);

- Microsoft Windows 8 Professional — I10-842-573 [JIuijeH31OHHOE]
(MHOCTpaHHOT'O MPOM3BO/ICTBA);

- Microsoft Office 2007 Standard - TI10-D86-664 [JIuijeH31MOHHOE]
(MHOCTpaHHOT'O MPOM3BO/ICTBA);



- Microsoft Office Standard 2010 - TII0-413-406 [JIuijeH31OHHOE]
(MHOCTpaHHOT'O MPOM3BO/ICTBA);

- Microsoft Office Standard 2013 - TIIO-3C0-218 [JIuijeH3UOHHOE]
(MHOCTpaHHOT'O MPOM3BO/ICTBA);

- Adobe Acrobat Reader — IIO-F63-948 [CBob6ojHO pacmpocTpaHsieMoe]
(MHOCTpaHHOT'O MPOM3BO/ICTBA);

- 7-Zip — TIO-F33-948 [CBobomHo pacrnpocTpaHsemoe] (MHOCTPAaHHOTO
TIPOU3BO/ICTBA);

- Adobe Flash Player — I10O-765-845 [CBoboaHOo pacmpocTpaHsiemoe]
(MHOCTpPaHHOTO MPOX3BO/ICTBA);

- Apache OpenOffice — TIIO-EB7-115 [CpoboaHO pacmpocTpaHsiemMoe]
(MHOCTpaHHOT'O MPOM3BO/ICTBA);

- Google Chrome - TIIO-F2C-926 [CBobomHo pacrpocTpaHseMoe]
(MHOCTpaHHOT'O MPOM3BO/ICTBA);

- LibreOffice — TTO-CBB-979 [CBob6oaHO pacmipocTpaHsieMoe] (MHOCTPaHHOTO
TIPOU3BO/ICTBA);

- Anbt O6pa3oBanue 8 — [10-534-102 [CBobogHO pacrpocTpaHsiemoe-1912]
(oTeueCcTBEHHOTO TIPOU3BO/ICTBA).

8.2. IIpodeccuoHanbHbIe 0a3bl JAHHBIX U HHGOPMALIMOHHBIE CIIPABOYHbIE
CHCTEeMBI

WudbopmaloHHas cripaBoyHasi cicteMa — CepBep OpraHoB roCy/lapCTBeHHOM
B/IaCTHU Poccuiickou deneparyu http://poccusi.pd/ (cBOOOAHBII
Joctyn);npodeccuoHambHble  0a3bl AaHHBIX — [lopTas  OTKPBITBIX JIaHHBIX
Poccuiickoit ®epnepariuu  https://data.gov.ru/ (cBobogHbIéi mocTym); deaepanbHbIN
noptan «Poccuiickoe o6pasoBanuwe» http:/www.edu.ru (cBOGOHBIM JOCTYTI);
cucteMa O(MIMA/IILHOTO OMYyO/JMKOBaHUS TIPABOBBIX aKTOB B 3/IEKTPOHHOM BH/E
http://publication.pravo.gov.ru/  (cBoOoAHBI  A0CTYI); (emepasbHBIA  TIOpPTal
«CoBepIlieHCTBOBaHKe rOCY/IapCTBEHHOTO yIipaBieHus» https://ar.gov.ru (cBo6oHbIM

JIOCTYM).
8.3. JIutreparypa

OcHoBHas uTEeparypa:

1. Ckpeb6oB B. H. Kypc obieii ¢usuku: yuebHoe nmocobue: [rpudp MUC,
rpud MuH. 06p]. T. 1. Mexanuka / B. H. Ckpebos, A. U. Tpybunko; oz obmi. pez.
B. C. ApramonoB; MUC Poccuu. - CI16.: CII6Y I'TIC MUC Poccun, 2015. Pexkum
poctyna: http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9f8e-
e5c5511c0ab5

2.  CkpeboB B. H. Kypc obmeii ¢usvku: yuebHoe mocobue: [rpud MUC,
rpu¢ MwuH. 06p]. T. 2. DOnekrpuuectBo U MmarHetusm / B. H. Cxkpebos, A. U.
Tpybunko ; miog o6 pen., B. C. ApramonoB; MUC Poccum. - CI16.: CII6Y I'TIC
MUC Poccuwn, 2011. Pexxum JOCTyma: http://elib.igps.ru/?
97&type=card&cid=ALSFR-d90bebcb-b943-42f0-968a-6525caf6abf5
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http://elib.igps.ru/?90&type=card&cid=ALSFR-c5922e45-87ac-43a8-9f8e-e5c5511c0ab5

3. Ckpeb6oB B. H. Kypc obiieit dusuku: yuebHoe rocobue : [rpud MuH.
06p]. T. 3. Konebanus u BonHbl. Ontuka / B. H. Ckpebos, A. U. Tpy6usiko; mof, o6,
pen., B. C. ApramonoB; MUC Poccuu. - CII6. : CII6Y I'TTC MUC Poccuu, 2015.
Pexxum poctyma: http:/elib.igps.ru/?100&type=card&cid=ALSFR-f5cc5533-fb53-
4f9a-9113-54e604£815ae

Jlonmo/iHMTe/IbHAA IUTeparypa:

1.  Tpodwumosa T. U. Kypc ¢husuku: yuebHoe rmocobue : [rpud MuH. 06p.] /
T. . Tpodgumosa. - 17-e u3p., crep. - M. : Akagemus, 2008

2. Makaposa T.A., Mensezesa J1.B., Tpyounko A.U. ®usnka. Pusnyeckue
OCHOBbI MeXaHUKW: ydeOHOe Tmocobue [/s1 CaMOCTOSITE/IbHOM paboTel U
CaMOKOHTpOJIA 3HaHWM obyuaromuxcs. - CI16. : CII6Y I'TTC MYC Poccum, 2019.
Pexxum poctyma: http:/elib.igps.ru/?15&type=card&cid=ALSFR-e74a42cb-d77e-
4636-a181-0011d91fe1f8

3. Hanunos U.JI., Eroposa H.U., HekpacoB A.C., Tpyounko A.U. ®usuka.
MexaHrka. PykoBozACTBO K jlabopaTopHO-TipakThueckuM 3aHsaTussM.— Cri6.: CII6Y
[TIC MUYC  Poccum, 2017. Pexcum  Oocmyna:  http:/elib.igps.ru/?
12&type=card&cid=ALSFR-e6299cad-9f5a-4475-9480-
bb86a9a2add6&remote=false

4. MegageneBa JI.B., Tpybunko A.M. ®dusrka. JneKrpocTaTvka: yueOHOe
rocobuie [1s1 CaMOCTOSATeTbHOM pPabOThI M CAaMOKOHTPOJIST 3HaHUM 00yuaromuxcs. -
CII6.: CII6Y TITIC MUC Poccum, 2019. Pexxum pgocrtyma: http://elib.igps.ru/?
13&type=card&cid=AILSFR-elcbde16-0cf8-477a-848f-5677e822e7da

5. Hanunos WN.JI., Mensegesa JI.B.,, Uymauenko A.A. ®usuka.
OnekTpuuecTBo. PYKOBOACTBO K J/1ab0OpaTOpHO-TIpakKTHUecKuM 3aHsaTusM.— Crio.:
CIiey TITIC MUC Poccuu, 2014. Pedxcum Oocmyna: http://elib.igps.ru/?
16&type=card&cid=ALSFR-6582d806-8939-4585-855a-97e181ebac68

6. MenBenesa JI.B.,, Tpybuniko AWM. ®usuka. [locTosiHHBIM
9JIEKTPUUECKUM TOK: yueOHOe Tmocobue [ caMOCTOsITeNbHOM paboThl U
CaMOKOHTPO/S 3HaHWM obyuaroruxcs. - CII6.: CII6Y I'TIC MYC Poccuu, 2021.
Pexxum poctyma: http://elib.igps.ru/?11&type=card&cid=ALSFR-d283a8a9-0106-
4490-9124-1ed38fd69557

7. Hauunos N.JI., Mensenesa JI.B., HekpacoB A.C. ®usvka. Marsetusm.
PykoBoJCTBO K JjlabopaTopHO-ipakThueckuM 3aHsatusM.— Crb.: CII6Y I'TIC MUC
Poccun, 2015. Pedxcum oOocmyna: http://elib.igps.ru/?10&type=card&cid=ALSFR-
d9228¢35-d033-4e7c-8753-2fbc12a49f18&remote=false

8. HanunoB WM.JI., KapramoBa A.Il., Munkun [.A., Tpybunko A.W.
®dusmka. Konebanusi u BosiHBL. PyKOBOACTBO K /1abopaToOpHO-MPaKTAYECKUM
3aHATUSIM.— Cm6.: CII6Y TTIC MUC Poccum, 2015. Pesxcum docmyna:
http://elib.igps.ru/?8&type=card&cid=ALSFR-0fc6b7{8-7092-47f6-ba0f-
98a296¢85383&remote=false

9. HaununoB W.JI., Eropoa H.U., Kapramosa A.Il., Tpybunko A.N.
du3vka. BosHoBas onTrka. PyKoBO/CTBO K /1a00paTOPHO-TIPAKTUUECKUM 3aHSITHSIM.
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— Cnb.: CII6Y I'TIC MUC Poccum, 2016. Pexcum docmyna: http://elib.igps.ru/?
6&type=card&cid=ALSFR-3f301819-0f70-4b1f-ae8b-f9b239fb00d8&remote=false

8.4. Marepua/nbHO-TeXHHYECKoe o0ecneyeHne

I ipoBeieHuUsT U 00ecIieueH s 3aHATHUH HCII0/Ib3YIOTCS TTOMEIIeHHsI, KOTOphIe
TIPe/ICTaB/ISIOT CO00M yueOHbIe ayAUTOPUM [JIs TIPOBe/leHUs] YueOHBIX 3aHATHH,
OCHAIlleHHbIX ~ 00Opy/joBaHMEM M  TeXHWYeCKUMH Cpe[CTBaMM  O0yueHUs:
aBTOMaTH3UpOBaHHOe pabouee MeCTO TMperiofiaBaresisi, MapKepHasi (MesioBasi) 1OCKa,
MYJIbTUMEeAVIHBIN MPOEKTOP, MOCafloUHble MecTa 00yJaroIuxcs.

JlabopaTopHble 3aHATHS Ha II€PBOM M BTOPOM Kypcax oOyuenust (2-4
CeMecTphbl) TIPOBOJAT B TIOMeI[eHWM HaTypHOW saboparopuu  Kadeaphl,
npefHa3HAaueHHOW /i1 SKCIIePUMEHTaNbHBIX  MCCAeIOBaHUN TI0  pa3sziesiam
«Dusnyecke OCHOBbI MEXaHUKU», «DJIEKTpUUeCTBO», «MarHetusm» u «BosHOBas
orTyKa». JlabopaTopHbie paboTel Ha 3 Kypce oOyueHus (5 ceMecTp) MPOBOJST B
yueOHO-HayuyHOW  /1abopaTopuyd  HAHOTEXHOJIOTHH,  TIpeJHa3HAUeHHOH  is
9KCTIepUMEeHTaIbHBIX WCCIeJOBaHUM 10 pa3genaM «OCHOBBI MOJIEKY/ISPHOU (DU3UKH
1 TepMOIMHaMUKN» U «KBaHTOBast pu3mKa».

[TomertieHust /s CAaMOCTOSITe/TbHOW paboThl  OOyYaroIMXCsl  OCHAIIeHbI
KOMITbIOTEDHOM TEeXHUKON C BO3MOXXHOCTBIO TIOAK/IIOUeHUs K ceTu «VHTepHeT» U
obecrieueHreM [OCTyTa K 37eKTPOHHOW HWH(OpPMaIMOHHO-00pa3oBaTeibHONM Cpefie
YHUBEpPCHUTETa.

ABTOpBI: [IOKTOD Mejaroruyeckux Hayk, rpodeccop Measenesa JI.B., K.¢d-M.
HaykK, foueHT Tpybuiko A.U., k.d-M. Hayk, foueHT Eroposa H.U.
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