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PABOYAS ITIPOI'PAMMA YUEBHOM JUCIHHITTUHBI
duzuka

YpoBeHL 0CHOBHOI 06pa3oBaTeILHOM MPOrpaMMBbL OakaaBpuar

Hanpag.aenne noaroroskn 11.03.04 ""JaekTponnka 1 HAaHO3TEKTPOHUKA'"

Mpodunn "KBaHTOBas H ONITHYECKAS 3J1€KTPOHHKA"
®opma obyueHust o4yHasg

®akyasTer OJIEKTPOHHOH TEXHUKH

Kadenpa oIl

Kype(bl) 1.2 Cemectp(n) 2.3, 4
YuebHblii naan Habopa 2016 roxa

Pacnpenenenne padouero BpeMeHu:

2 & = 2

) 5 |55 |2 E

Ne Buani yue6Hoil padorsl % a % g % <+ g =

SR ST & =
1 | Jexuun (JI) 36 | 36 | 28 | 100 | yacoB
2 | JlaGopaTtopHuble padoTsi (JIP) 20 | 20 | 20 | 60 | yacoB
3 | Hpakrnyeckne sauatns (I13) 36 | 34 | 28 | 98 | yacoB
4 | Kypcosoii npoekr / pabora (KPC) (ayantopusi) - - - ~ | 4acoB
S | Bcero ayaHTOpHBIX 3aHATHIH 92 | 90 | 76 | 258 | yacom
6 U3 uux B waTepakTuBHOH dhopme | 18 | 18 | 14 | 50 | uacos
7 | CamocrositensHas padoTa cryaentos (CPC) 88 | 54 | 68 | 210 | yacos
8 | Bceero (6€3 3x3amena) 180 | 144 | 144 | 468 | uacoB
9 | CamocTosiTenibHasi paGoTa Ha OJATOTOBKY H C1avy 7K3amMeHa | — - 36 | 36 | yacos
10 | O6masn TpyA0EMKOCTD 180 | 144 | 180 | 504 | yacos
(B 324€THBIX eauHUbAX) | 5 4 5 14 | 3ET

3aueT c OeHKOM 2 ceMecTp 3auer 3 ceMecTp
Dx3aMeH 4 ceMecTp

Tomcek 2016
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npoTokosa Ne OT«  » 20 1

Pabouas nporpamMmMa coctaBiieHa ¢ yuétoM tpeboBanuii ®enepansroro [N'ocynap-
CTBEHHOI0 00pa30BaTeNbHOIO CTaHAapTa Bhiciiero oopasosanus (OGI'OC BO) no
HanpasiieHHro moarotoBky 11.03.04 "DiekTpoHuka U HAHOIIEKTPOHHKA"
(ypoBenp OakanaBpHaTa), yTBEpIKAEHHOro INpukazoM MuHucTepcrBa ofbpa-
30BaHuA U HaykH Poccuiickoil ®enepanuu ot 12 mapta 2015 r. Ne 218, paccmor-

peHa ¥ yTBep:K/eHa Ha 3acefaHuu kadenpsl ¢uszuxu 20 anpens 2016 r., npoTokon
Ne 113.

PazpaboT4nk:

JoLeHT Kadenpsl Gu3nKH

3aB. kad. ¢usuku, npodeccop

IMycKaromei kageapaMu CrielHATbHOCTH

/ Hexan ®IT, nouenr A.N. Bopouun

3aBeyromui MpoQIIHpyIoIEeH
kadenpoii OI1, mpodeccop

C.M. lllaagapoB

/ 3aBeAyIOIUH BBITyCKArOUIEH

kadenpotii OI1, npodeccop P C.M. lllarpapos
JIKenepThl:
Kad. bU3HKH JOLEHT v D A.B. MenosHuk
(MecTo paboThI) (3aHMMaeMas TOMKHOCTD)  (TOJIIKCE) (MHHIMATEL, GaMUITHIS)

e,
kad. PO JIOLICHT U Uiy N.A. YucTtoegoBa
(MecTo paboTsr) (3aHMMaemast OHKHOCTD) (moamucek (MHUITHAITBI, HAMUITHA)
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1. HEJH U 3AJIAYU JHCHUTLINHBI

Hucuunimna «Du3HKa» H3ydaeTcst BO BTOPOM, TPETHEM H YETBEPTOM CEMECTPAX M Ipey-
CMaTpPUBAET YTCHHE JICKUUH, IPOBEIEHHE IPAKTHYECKHUX U JTaOOpaTOPHBIX 3aHATHH, HONydeHHE
PA3INYIHOIO pojia KOHCY/ILTAIHH.

Henbro qucunmmnbt «Pusnka» sisiercs Gopmuposanue y cryaedros TYCVYP nenoct-
HOTO TIPEJICTABICHUS 0 GU3MYECKUX IPOIeccax M SBJICHUSX, [POTEKAIONIMX B IPHPOJE, TIOHH-
MaHHs BO3MOKHOCTEH COBPEMEHHBIX HAyYHBIX METOJIOB [TO3HAHUS PUPO/IBI M BJIAJECHHI HMH Ha
YPOBHE, HEOOXOAMMOM JUISl PELICHHS INPAKTHYECKHX 3a/1a4, BO3HHKAIOIHMX ITPU BBINOJHEHHH
1podecCHOHATBHBIX 00I3aHHOCTEH.

3anauvei n3yqeHns Kypca GH3HKH ABJISETCA OCBOCHHE CTYAEHTAMH M YMEHHME HCIIOIb30-
BaTh:
® OCHOBHBIX MIOHATHI, 3aKOHOB H MOZEe:
» MEXaHHKH,
» TePMOIHHAMHUKH,
> 3JIEeKTPHYECTBA M MArHETH3MAa;
» KoyebGaHui 1 BOJIH;
» OIITHKH;
» aTOMHO#I QH3HKH;
» (pHU3HMKH TBEpIOTO Teia;
» snepHOi (pHU3NKH;
® METOJI0B TEOPETHYECKOTO H IKCIIEPHMEHTATBHOTO HCCIIEIOBAHMM B DU3MKE;
® METOOB OIEHOK NMOPSAKOB QUIHUECKHX BETHUMH.

2. MECTO JUCHHUTIJIMHBI B CTPYKTYPE OOII

Juciummaa «®u3uKay OTHOCHTCS K YHCTY JHCHMIUIHH MATEMATHYECKOTO M eCTEeCTBEH-
HOHay4HOTo 1HKIa (Oa3oBad yacTs b1.5.14). 3Hanus ¥ HaBBIKHM, OJIYYEHHbIE TIPH €€ H3yYEHHH,
HCIIONB3YIOTCS B TOCIIEAYIOIMX JUCUMIIIMHAX TPOGECCHOHATBHOTO HHKIA («DIEKTPOTEXHUKA U
SJIEKTPOHUKA», «DU3NYECKHE OCHOBBI NEKTPOHHKHY», « [BeppoTensHas 3J1eKTpOHHKaY, «MukK-
POBOJTHOBAs »IEKTPOHUKAY, «DH3HKAa KOHIEHCHPOBAHHOTO COCTOSHHAY», «HaHosnekTponukay,
«OCHOBBI NPOEKTUPOBAHHA 3JIEKTPOHHON KOMITOHEHTHOH 6asbl», «OCHOBBI TEXHOIOTHH IJIEK-
TPOHHOM KOMIIOHEHTHOH 0a3bl», «Martepransl 3MeKTpOHHOH TexHHKHY», «DPunocodusy», «beso-
[IACHOCTb XHM3HEACHTSITHHOCTH ).

3. TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUSI TUCIIATIJINHBI

Ilponecc u3ydenus aucumiuiaasl «DuU3nKay» HapasjieH Ha bopMHEpoOBaHHE CIEAYIOUIHX
KOMIIETEHIIH:

obuwenpodeccuornanvrusie komnemenyuu (OIK):

1) ciocoGHOCTL MpeCTaB/IATh aJCKBATHYI) COBPEMEHHOMY YPOBHIO 3HAHMI HaydHYIO
KapTHHY MHpPa Ha OCHOBE 3HAHHSA OCHOBHBIX IIOJIOKEHHH, 3aKOHOB H METOJIOB €CTECTBEHHBIX Ha-
yk u Matematuka (OIIK-1).

B pesynbmame usyuenun kypca pusuxu cmyoeHmot 00J104CHbL:

3HaTh (Qu3MYECKHE OCHOBBI MEXAHHKH, MOJCKYJPHOH (PU3MKH, Mpupoxy KoneOGaHui u
BOJIH, OCHOBBI MOJIEKYIApHOH (QU3HKA M TEPMOINHAMHUKH, YICKTPHYECTBA M MarHeTU3Ma, OITH-
KH, aTOMHOH U s/IepHOH DUBHKH.

YMeTs HCIoNb30BaTh TEOPETHUECKHE 3HAHUS HPU OOBACHEHHH pE3YIIbTaTOB SKCIIEPUMEH-
TOB, IIPUMEHATD 3HAHUSA B 00JACTH (HH3MKU JUTS OCBOCHHUS 001enpodecCHOHAIBHBIX AUCIHILTHH
M pellieH st NpopecCHOHAIBHBIX 3a/1a.

Biiagers HapbIKaMi (H3HYSCKUX HCCIIEOBAHMI.
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2) cnocoOHOCTh BBIIBIATH €CTECTBCHHOHAYYHYHO CYIIHOCTH MPOOJIEM, BO3HUKAIOUIHX B
Xozie npoheCCHOHANIBHON AEATCIBbHOCTH, IIPHBIEKATh VIS MX PEIICHHS COOTBETCTBYIOINUN (u-
3HKo-MateMaTnyeckuil annapart (OIK-2).

B pesynomame usyuenus Kypca pusuxu cmyoenmest 00aM4CHbL:
3HaTh OCHOBHBIE 3aKOHBI 3JIEKTPOHUKH, @ TAKKE OCOOCHHOCTH HX IIPOSIBJIEHHSA B YCTPOMCTBAX
HaHO3JIEKTPOHHKH.

YMeTb HCIOJIB30BaTh PU3HKO-MAaTEMAaTHYECKHI annapar Juist pelleHus KOHKPETHBIX 3a/1a4 B
00J1aCTH 3JICKTPOHUKH H HAHOINEKTPOHUKH.

Buraaern HaBbIKaMH 00pabOTKH 3KCIIEPUMEHTATBHBIX PE3YIBTATOB.

3) crnocOOHOCTH CTPOUTH MpocTelinue (PU3NYECKHE U MaTeMaTHYCCKHE MOen
npubopoB, CXeM, YCTPOHCTB U YCTaHOBOK 3JIEKTPOHMKH H HAHOJIEKTPOHUKH Pa3TMYHOrO
(QYHKIMOHAIBHOTO Ha3HAYeHUS, a TAKXKe HCIONb30BaTh CTAHAAPTHBIE NPOrPaMMHBIE
CpEACTBA MX KOMIIBIOTEPHOTO MojenupoBanus (ITIK-1).

3nare OCHOBHBIE IPUHIMINGI QYHKITHOHHPOBAHHS YCTPOHUCTB IMEKTPOHUKH U
HaHOIEKTPOHUKH.

Ymerh n300pa3uTh QYHKIHOHANBHYIO CXEMY YCTPOMCTBA JIEKTPOHHKH H IIOSCHHTH Xa-
paKkTep B3aUMOJICHCTBHS Y3JI0B.

Baanersn CTaHAAPTHBIMH IIPOTPaMMHBIMH CPEACTBAMHU KOMITBIOTECPHOI'O MOJACITITHPOBAHUA.

4. OFBEM JACIATIINHBI U BUJIbI YYEBHOM PABOTBI

Tabnuna 4.1.
. CemecTtphl Bceero
Buner yueGHo# paboThI 4ACOB
2 3 4

AyauTOpHBbIC 3aHATHS (BCero) 92 92 76 260
B ToM uucrne:
Jlexnuu (JI) 36 36 28 100
JIaboparopusie pabots! (JIP) 20 20 20 60
IIpaxkTrueckue 3ansatus (113) 36 34 28 100
Kypcosoii npoext / pabota (KPC) (ayauropHas Harpy3ka) - — - -
Hpyzue sudwr ayoumopnoi pabomei
CamocTosTeibHas patoTa (BCero) 88 54 68 210
B Tom unce:
ITpopaboTka JIEKIIMOHHOrO MaTepuana 18 10 14 42
IToaroroBka K NpakTHYECKUM 3aHITHAM 18 8 14 40
BeiltosiHe e HHINBHAYANBHBIX TBOPYECKHUX 3alaHHH 18 14 14 46
Ioaroroska K KOHTPOJILHBIM paboTaM H KOJUIOKBHYMaMm 14 8 12 34
IToaroroska K 1aGOPaTOPHBIM 3aHATHIM 20 14 14 48
CamocTosITeIbHOE H3Y4eHHE TEM TEOPETHYECKOM YacTH - - - -
HoaroroBka K YK3aMeHy — - 36 36
Buj npoMexxyTouHOH aTTecTalud (3a4ET, SK3aMeH) 3au 3au Ox3
O6mas Tpy10éMKOCTD Yac 180 144 180 504

3auéTHble eIHHUILI TPYAOEMKOCTH 5 4 5 14

5. COAEP KAHUE JUCHUNJINHbI
5.1. Pazgesibl AHCHMILIHHBI M BA/ABI 3aHATHIA
4
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Tabmmua 5.1.

No Hanmenosaune paszaciaa il 3 TIP CPC Bcero ®opmupyemMbie
JUCIIUTUIHHBI qac. | KOMNeTeHUHH
Bropoii cemectp
1 | Mexanuka 12 12 8 30 62
5 MonexynspHast ¢uznuka W Tep- 10 10 4 24 48 OIIK-1
MOJIMHAMHUKa OIIK-2
3 SJIeKTpocraTnlfa. [MocTosHHBIH 14 14 3 34 70 I1K-1
IEKTPHUECKUH TOK
Tpernii cemecTp
4 | DrexTpoMarHeTH3M 12 12 8 18 50 OIlK-1
5 | Konebanus 1 BOTHBI 12 12 8 18 50 OIIK-2
6 | Bonnosas ontHka 12 12 4 18 46 IK-1
YeTBepTHIi ceMecT
7 | KrantoBas ontuka 10 12 8 26 52
OneMeHThl (H3HKH TBEPAOTO OIIK-1
8 e 10 10 12 24 56 OITK-2
9 DNeMeHTHI SIepPHOH QUBHKH U 3 6 18 36 ITK-1
(H3MKH 3T€MEHTAPHBIX YaCTHI]
10 | Beero: 100 100 60 | 210 | 470
Uroro: 470 gacoB
5.2. Coaep:kanne pa3ges10B JHCHHILITHHBI (110 JIEKI{HAM)
Tabmwma 5.2.
No Haumenosauue Tpynoém- | ®opmupye-
v pazzena Conepxanue pasnena KOCTb MBbIe
JHCIHIIMHBI (uac.) KOMIIeTEHIHH
Bropoii cemecTp
1 | Mexanuka 1.1. ®uzuka kak QyHaaMeHTaNbHas HayKa. 12
1.2. KuneMaruxka.
1.3. JluHamMuKa MaTepHaIbHOM TOUKH.
1.4. 3aKoHBI cOXpaHEeHMS.
1.5. MexaHnuka TBepaoro Tea.
1.6. OcHOBBI PeNATHBHCTCKON MEXaHUKH. OlIK-1
2 | Mouaekyasp- | 2.1. YpaBHEeHUs COCTOSHHS HIEAILHOTO Ia3a. 10 OIIK-2
Has (pusuka u | 2.2. Mzonporieccr! HIeaLHOrO rasa. TIK-1
TepMOJHHA- 2.3. Knaccuyeckue CTaTHCTHKH.
MHK2a 2.4. SBnenus nepenoca.
2.5. Obparumsle B HeOOpaTHUMBIE TIPOLIECCHI.
2.6. DHTpOTIHA.
3 | Duaekrpocra- | 3.1. DAEKTPOCTATHYECKOE MMOJE B BaKyyMe. 14
thka. Ilocro- | 3.2. Dnextpocrarnueckoe Iojie B JAHDIEK-
SIHHBIH  3JIeK- | TPHKE.
TpUYecKHii 3.3. IIpoBOIHHK B 3JIEKTPHYECKOM TIOJIE.
TOK 3.4. DHeprus 31eKTPUUECKOTO MTOJIA.
3.5. IocTossnublH 3JIeKTpPHYECKHH TOK.
5
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Tpetrnii cemectp

ssaepHol ¢u-
3UKH 1 H3M-
KH  JJIeMeH-
TAPHBIX Yac-
THI

9.2. PaguoakTHBHOCTE. 3aKOH paMOAKTHB-
HOTO pacnaja.

9.3. SlnepHble peakiuy.

9.4. Dnementapnble yactubl. Knaccuduka-
U ¥ B3aHMMHAS NPEBPAILAEMOCTh dJIEMEH-
TapHBIX YacTHII.

9.5. CoBpeMeHHas pu3nyecKast KApTUHA MH-~

pa.

DiexTpHuYe- 4.1. MaruutHOe TI0JIE B BaKyyMe. 12
¢TBO H Mar- | 4.2. MarHuTHO® 10Jjie B BENIECTBE.
HETHU3M 4.3. DrnexTpoMarHuTHAs WHIYKIIHA.
4.4. YpaBHenus Makcpeiia.
Koaeb6anua m | 5.1. Konebanus. Mexanuueckue # 371eKTpo- 12
BOJIHBI MarHuTHbie KoieOaHus.
o OIIK-1
5.2. Bonubl. BosiHbl B ynpyroit cpejie. Diiek- OITK-2
TPOMAarHUTHBIE BOJIHEL K-1
Boanosas 6.1. Unrepdepennus cBera. 12
ONITHKA 6.2. [ludpaknus ceeta.
6.3. Tlonspu3anus ceera.
6.4. CpoiicTBa 1 0COOEHHOCTH pacmupocTpa-
HEHHS CBETOBBIX BOJIH B Pa3fMYHBIX Cpelax.
Jucnepcus caera.
YeTBepThIii ceMecTp
KBanroBas 7.1. Tennooe u3ydeHwue. 10
ONTHKA 7.2. ®OTOHEL
7.3. Beemnuii potosdpdexr.
J1eMeHTbI 8.1. OcHOBBI TEOpHM TETJIOEMKOCTH TBEPIIO- 10
¢pu3uKn TBEp- | IO Tena.
J0T0 Tesa 8.2. DneMeHTHl 30HHOW TEOPHH TBEPABIX
Tel.
8.3. Metaubl, NPOBOIHHKH U TUIIEKTPHKH.
8.4. OCHOBBI TEOPHH 3IEKTPOIPOBOIHOCTH OIIK-1
TBEPABIX Tell. OI1K-2
JreMeHThI 9.1. Crpoennue sinep. 8 TIK-1

5.3. Pasaejnl DHCHMIVIMHBI M MEXIHCHUILUIMHADHBIE CBS3H ¢ 00ecreunBaOIHMH
(upeapITymHMH) H obecneTHBaeMbIMHE (I10CJIEAYIOMUMH) AHCHHILTHHAMHA

Jl1s ocBOEHHs pa3fiesoB IUCUUILIMHB «DH3HKa» HEOOXOAUMEI 3HAHHS, IOIyYEHHBIE B
[IKOJIE H MOJIy4aeMble NapauieIbHO IPU U3YYEHHH TUCHHIUIMHBI « MaTeMaTHYeCcKHi aHanus».

Pazpensl mucoumnnel «Pu3nka» cBS3aHBL C paszenaMu nocaedyiouux mucuinug «Ipo-
deccronanpHoro 1HMKIIa (6a30BoH 001IenTpOdecCHOHATHLHON YacTH)» pabodero yuebHOro IaHa:

Tabimna 5.3.

Paznesst puznkn 11213l 4 6 78l0
JAHCIHILIHHBI
DIeKTPOTEXHHKA U JJIEKTPOHHKA A A A+
TBeproTenbHas 2I€KTPOHUKA + +| +] +
MHuKpOBOIHOBAS INEKTPOHHKA o ]
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PH3HKa KOHJCHCHPOBAHHOTO COCTOAHHUSA +)h
Hanosnexrponuka A ]
OCHOBBI IPOEKTHPOBAHHS JIEKTPOHHON KOMIIOHEHTHOH 6a3b! A
OCHOBBI TEXHOJIOTHH JIEKTPOHHON KOMIIOHEHTHOM Ga3kl +| +
Marepuaibl 31€KTPOHHOH TEXHHKH SR I IR IS I
Du3zuyeckne OCHOBBI KBAHTOBOH H ONTHYECKOH IJIEKTPOHHKH A ] ] ]+
Punocodust +| + +
besonacHOCTE XU3HENeATENEHOCTH + )t |+ +

5.4. CooTBeTrcTBHE KOMITETEHIHi, HOPMHPYEMBIX IIPH H3y9eHHHM JHCUHILIMHDI, H BH~
0B 3aHATHI

Tabnuna 5.4.
Iepeuens Bu el 3ansatuit BOpMBI KOHTPON
KOMITETeHIIHMA JI {113 | JIP | CPC
OI1K-1 Ompoc. Tect. Kortponbras paGota (KOJIIOKBHYM).
OI1K-2 +1 + |+ + | 3amuTa 1abopaTopHOil paboTe! (TECT, YCTHBIA OII-
[TK-1 poc). Dx3aMeH.

6. METOJbI 1 ®OPMbI OPTAHU3AILIUA OB YYEHUSA

Jlis ycmemHOro OCBOSHHs IMCUMIUIMHBI MPHMEHSIOTCS pa3IHuHbie 06pa3oBaTelIbHbIE
TEXHOJIOTHH, KOTOpbIE 00€CIIEUHBAIOT JOCTHXEHHE IUIaHUPYEMBIX DPe3YJILTATOB OOYYEHHs CO-
IJIaCHO OCHOBHOH 00pa3oBaTellbHON IporpaMme, ¢ yuéroM TpeGoBaHHui K 00BEMY 3HAHHUIH B HH-
TepaKTUBHOI (hopMe.

6.1. TexHo10ruM HHTEPAKTHBHOTO 00y4YeHH NPH Pa3JIHIHBIX GpopMax 3HAHHAIT

Tabnuua 6.1.
®opwmer | Jlekuun | [paktuueckne | JlaGoparopubie Beero
Mertonsi (dac) 3aHATHA (Yac) padboTsI (Jac) (gac)
ObcyxaeHue mpe3eHTaluy | 10 4 14
JIEMOHCTpALHi ONIBITOB
Pabora B xomaH e 20 20
YcTHBIH onpoc WM TeCTHPO-
BaHHE IIPH JOMYCKE H 3aIHTE 8 8

n1abopaTopHEIX pabot
y6munas 3ammuTa u pa3dop
y IOCKH HHIUBHIYAJIBHBIX 8 8
TBOPYECKHX 3a/IaHUil H TeCTOB
Hroro uHTEpaKTUBHBIX 3aHS-
THH

10 8 32 50
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7. JABOPATOPHBINU IPAKTUKYM

Tabmuna 7.1.
Tpyno-
Ne Ne pasziena HaumMeHoBaHHe nabopaTopHbIX paboT CMI:():)CTB OIIK, IIK
/0 | TUCHHIUIAHEL
(vac.)
Bropoii cemecTp
1 1 e Kunemarnxa PaBHOYCKOPEHHOTO 8
BpaIIeHHUS.
e Jlunamuka magTHHKa ObepOeka.
2 2 e syuenue pacnpenenenus Maxkcse- 4
na.
3 3 e l3yyeHne CBONCTB AHUAINEKTPHKOB B 8
I10JI€ IIOCKOTO KOHJEHCATOPA.
e lI3MepeHHe yIEenmpHOTO 3NEKTpHYE-
CKOI'0 CONPOTUBJICHUS METAILIOB.
Tpertnii cemecTp
4 4 ¢ V3yuyeHne MarHMTHOTO NOJA KPyrOBO- 8
ro TOKa.
e Omnpenenenue  yaenpHOro  3apsia
3JIEKTPOHA METOJIOM MarHeTpOHa
5 5 o CroXeHHe B3aHMHO TepIIeH TUKYIISAp- 8
HBIX Konebanuit. Gurypsr Jluccaxy. OIlK-1
o U3zyueHue 3aTyXaromHX MeKTPOMAr- OIK-2
HHUTHBIX KOJIeOaHHi. T1IK-1
6 6 e U3yuenune unrepdepeHIU Ta3€PHOTO 4
nm3nydenns. Onsit FOHra.
YeTBEpTHIH ceMecTp
7 7 e lzydeHue 3aBHCUMOCTH SHEpreTHYE- 8
CKOH CBETHMOCTH CEpOTo Teja OT
TeMIIepaTyphl.
e Buemnuii porosddext. Uzyuenue
3akoHa CtoneroBa u nposepka ¢op-
MyJIBl DHHIITEHA.
8 8 e OmnpeneneHue IMHPHHBI 3aPELIEHHON 12
30HBI TOJYIPOBOJIHUKA TI0 TeMIIepa-
TYpHOH’ 3aBHCUMOCTH 0OpaTHOTO TOKa
IHoa.
e Buytpennuit porosdpdexr
e TyHHenpHBIH 2P eKT B BHIPOKICH-
HOM p-n-flepexoe.
8. IPAKTHYECKHE 3AHATUSI (CEMHUHAPBI)
Tabnuna 8.1.
Tpyno-
No | Ne pasnena HanmeHOBaHHE MTPAKTHYECKHX 3aHATHI eMpK};CTb OIIK, TIK
/1 | AUCHHIUIHHBI
(dac.)
Bropoii cemectp
1 1 KunemaTHka nocTynaTtensHOro U Bpariareib- 2 OIIK-1
HOTO JIBH)KCHHS.
2 3aKOHBI AHHAMHKH NOCTYIIATENLHOIO JIBHKE- 2
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HHUSL.
3 3aKOHb] JMHAMHKH BPaHIaTeIbHOTO JBHIKCHHS. 2
4 Pabota u sHeprus. 2
5 3aKOHBI COXpaHEHUS UMITYIbCa, MOMEHTa HM- 2
HyJbCa H SHEPruy.
6 Penarusucrckas mexanuka. Teopus oTHOCH- 2
TEJIBHOCTH.
7 H3onpoueccsl, T€NI0EMKOCTD OTHOATOMHBIX H 2
MHOTOATOMHBIX I'a30B.
8 Pacnpenenenus MakcBesuia n bonslmaHa. 2
9 TennmoeMkocts raza. Popmyna Maifepa. 2
10 IlepBoe Hayano tepmoauHaMuKH. [HKIEL. 2
11 BTopoe Havano TepMOJAHHAMHUKH. DHTPOIIHSL. 2
12 3axoH Kynona. 2
13 HanpsoxérHaocTh anexTpuyeckoro nojs. Teo- 2
pema ['aycca.
14 CB43b MeXly HaINPSOKEHHOCTHIO W HOTEHIHA- 2
JIOM.
15 Iotennuan. PaGorta cui 31eKTpocTaTHUECKOro 2
HOJI.
16 BelnecTBo B 21€KTPOCTATHYECKOM TOJIE. 2
17 OnextpoemkocTh. KonaeHncaropsl. Coenunenue 2
KOHIEHCATOPOB. DHEPIHA 3MEKTPOCTaTHIECCKO-
'O NOJISL.
18 [Ipasmia Kupxroga ans nenei mocTosHaOro 2
toka. [InotHoCcTh TOKa. K.1I.A. HcTOUHMKA TOKA.
Tpertnii cemecTp
19 MarnunTtHoe noste. 3akoH bruo-Casapa-Jlamnaca. 2
20 Cuna Amnepa. Cuna Jloperna. 2
21 [IpumMeneHHe TEOPEMBI O HHPKYIAIMH BEKTOPa 2
MarHUTHON MHJYKIMH I pacuéTa mosed.
22 MarsuTHOe none B BellleCTBe. 2
23 OnekTpoMarHuTHas UHIYKIUS. 2
24 OHeprus MarHUTHOTO TOJIs. 2
22 ["apmonuyeckue konebanus. CrioxxeHune rapmMo- 2 OIK-1
HUYECKUX KOJeOaHuH.
23 3atyxaromue KojaeOaHus. 2
24 BelHyXIeHHblE KOJIeOaHMsL. 2
25 Ynpyrue BOnHBIL. 2
26 DJIEKTPOMAarHUTHBIE BOJIHBI. 2
27 Axycruueckuii u ontudeckuit agdexr Joruie- 2
pa. DHeprus BosHbL [I10THOCTB HOTOKA HED-
THH.
YeTBepTHIH ceMecTp
28 ['eomeTpuyeckas ¥ onTUYecKas pa3HOCTh X04a 2
AYAcH: OTIK-1
29 Wnrepdepennus cpera. 4
[K-1
30 Hudpakuus ceera. 4
31 Honspusanus cera. 2
32 TemioBoe u3ydenne. 2 OllK-1
33 Bremnuii porosdpext. 4 T11K-1
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34 O¢dexr Komnrona. 4
35 Qotonsl. MMnynsc ¢potoHa. [laBiienne crera. 2
36 8 TemoBble cBO#CTBA TBEPIBIX TEIL 2
37 DNeKTpOIPOBOHOCTH IIPOBOIHHKOB. 2
38 [TonympoBoAHHKH. 3NEKTPONPOBOAHOCTD [10- 4
JTYIIPOBOXHHKOB.
39 Buytpennnii porosrpdexr. 2
40 9 3aKoH paJHOaKTHBHOIO pacnajia. AKTHBHOCTb. 2
41 SnepHble peakuny. 2 OIK-1
42 Hedext Macchl. DHeprus cBsi3u. JHepreTHye- 2
CKHH BBIXOJ SUIEPHOH PEaKIlHH.
9. CAMOCTOSATEJBHAS PABOTA
Tabnuma 9.1.
Ne | Nepasgera Temaruka caMOCTOATENBHOM pa- Tpymo- OIIK, KonTtponp
e P —— 60TEI eMKOCTb K BBIIIOJIHEHUS
(Oemanuzayus) (gac.) paboThI
1 1-9 Ompoc. Tec-
ThI1. KoH-
ITpopabGoTka eKIHOHHOTO MaTe- 40 TPOJILHBIE
puana paboThI
(KONIOKBHY-
MBI).
2 1-9 TecTsl, HoO-
[ToaroToBka K NpaKTHYECKHM 3a-
40 MallHHue 3a-
HATHSIM OIIK-1
JaHUS
- OIIK-2
3 1-9 BeinonHeHue MHIHBHAYATIBHBIX 40 TK-1 IIposepka /13
TBOPYECKHUX 3aJaHHUii i
4 1-9 IHoaroToBka K KOHTPOJBHBIM pa- 30 IIpoepka
60TaM M KOJJIOKBHYMaMm pabor
5 1-8 " Omnpoc. Tecr.
Ioaroroska oT4éroB o nabopa-
60 3aiuTa o1-
TOPHBIM paboTtam N
YETOB
6 1-9 IoaroToBka u cmava sK3ameHa 36 Ompoc.
DK3aMeH.
Hroro: 246 1acos

BTOPOU CEMECTP

Tembl HHAMBHIYATLHBIX TBOPYeCKHX 3ajaHuii: 1. Kunemaruka MaTepuanbsoi TOUkH;
2. lunamuKa 1oCTynaTeIbHOTO JABMKeHHS; 3. JIuHaMuUKa BpalaTebHOro IBHXKeHHS; 4. 3aKOHBI
coxpaHeHHs B MexanuKe; 5. Kitaccuyeckne cratuctuky; 6. Tepmoannamuka; 7. 3axon Kysnona.
Hanpsxennocts; 8. Iotenman u pabota; 9. MeTauisl B JUAJIEKTPHKH B DIeKTPOCTATHICCKOM
noJe.

Tembr 1 u 2 xKoHTpoabHBIX pador: 1. «KuHemaTuka MAaTEpHATBHOH TOYKHY,
2. «J/laHaMHKa IOCTYNATENbHOTO IBHKEHHs», 3. «/l[MHAMHKA BpalATENbHOTO IBHXKCHHSY,
4. «3akoHbl coXpaHeHHs B MexaHuke»; 5. «Knaccuueckue cratuctukuy; 6. « TepMognHaMHKa Y,
7. «3axon Kynona. Hanpsxennoctsy; 8. [Totenunarn u pabota; 9. «BemecTBo B d1eKTpocTaTH-
YECKOM IONIe».

Tempi 1-ro u 2-ro kosL1okBHYMa: 1. «MexaHukar; 2. «MoekynspHas QuU3HKa U TepPMO-
JTHHAMHKAY.
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TPETUI CEMECTP

TemMbl HHAUBHAYATBLHBIX TBOPYECKHX 3ajanuii: 1. Maruurocratuka; 2. JIixenue 3a-
PANOB M TOKOB B MarHHTHOM I[10J1€; 3. DnekTpoMaruutHas HHjykius; 4. KoneGanus; 5. BosHb,
6. Untepdepennns; 7. Tudpaxums.

Tembr 1 n 2 KoHTPOJIBHBIX paboT: 1. «MarHuTOCTaTHKaY; 2. «/|BHXKEHHE 3apAOB H TO-
KOB B MArHUTHOM noJie»; 3. «DyieKTpoMarHuTHas HHAyKuusy; 4. «Konebanus», 5. «BonHby;
6. «MaTepdepernusn»; 7. «Iudpakuns».

Tempi 1-ro B 2-ro ko;L1IOKBHYMOB: 1. «DnekTpomarueTusMy; 3. «KoneGaHus U BOJHBIY.

YETBEPTBIH CEMECTP
Tembl HHAHBHIYAIBHBIX TBOpYECKHX 3aganuii: 1. Temosoe uziryuenue; 2. BHemuuit
dotoapdexr. Dpdexr Kommrona; 4. dusuka TBepaOro Tena; 6. PagnoakTHBHOCTD.
Tembi 1 m 2 xonTpoabLHBIX pabot: 1. «Temoroe uznydenne»; 2. «Buemuuii Gotosd-
dext. Ddpdexr Kommnronay; 3. «Pusuka tBepaoro Tenay; 7. «PaguoakTHBHOCTB Y.
Tempi 1-ro 1 2-ro kotokBHYMOB: 1. «KBaHTOBas ontukay; 2. « DU3UKa TBEPAOrO TEIay.

10. HIPUMEPHASA TEMATHUKA KYPCOBBIX IIPOEKTOB (PABOT)

He npegycMoTpeno ydeOHBIM ILIaHOM

11. BAJUIbHO-PEHTHHI OBASI CHCTEMA

Ocymectpnsercs B cooTBeTcTBHU ¢ Ilos1oskeHHEM 0 MOpsSAKe HCNOJIb30BAHUA PEHTHH-
roBOH CHCTEMBI /Il OLEHKH YCIIeBAEMOCTH CTYyIeHTOB (IIpHKa3 pexropa 25.02.2010 Ne 1902)
Y OCHOBaHa Ha 0aJUIbHO-PEHTHHIOBOH CHCTEMe OLEHKH YCIIeBaeMOCTH, AeicTByomeit ¢ 2009 r.,
KOTOpas BKJIIOYAET TEKYIUMH KOHTPOJb BBHIIOJIHEHUS JJIEMEHTOB 00BEMa AUCHMILIHHBL 110 DJle-
MEHTaM KOHTPOJIA € NOJABEACHHEM TEKYIIEro peHTHHTA.

B nepsom cemectpe no mucrunnune «Pusuka» npexycMoTpeH 3a4éT. [lo okoHyaHuM ce-
MecTpa CTydeHT, HaOpasmmi MeHee 50 OalIoB, CYMTAETCS HEYCHEBAIOUIMM, HE MOJYYHBLIMM
3a4€T. CTy/eHT, BLINOTHHBIINI Bce 3aIlLIAHHPOBaHHbIE JabopaTopHble paboThl 1 HAGPaB-
mui cymmy 50 u 6onee 6ayUIoB, MOMyYaeT 3a4€T KABTOMATOM».

ITo mucuunnune «@Pu3HKa» MpoBedeHHE dK3aMeHa BO BTOPOM H TPETHEM CEMECTpE SABIId-
etcs obsa3arensHpM. [Ipu 3TOM GaneHas oneHka B cootHourennu 70/30 pacnpenensercs Ha ABe
COCTaBJIAIOIIME: CEMECTPOBYIO U dK3aMeHaHOHHYIO. T.e. 70 6a/u10B MOXKHO IMOYYHTh 3a TEKY-
my1o paboTy B ceMecTpe, a 30 6a/UI0B — 3a OTBETHI HA HK3aMEHeE.

Jns cTUMYIHpOBaHHS IUIAHOMEPHOCTH pabOTHI CTYIEHTA B CeMECTPE BBEIAEH KOMIIOHEHT
CBOEBPEMEHHOCTH, KOTOPBI IMPUMEHSETCS (CYMMHUPYETCS) TOJIBKO JUTS CTYIAEHTOB, 0€3 oro3/a-
HUH OTYHTHIBAIOIIMXCA 110 TPOMEKYTOUHBIM 3JIEMEHTaM KOHTPOJIS (TECThl, IPAKTHYECKHE pabo-
ThI, KOJIJIOKBHYMBI).

Ha npoTspkeHnH Bcero ceMecTtpa TeKymas yCIIeBaeMOCTh ONEHHBAETCA TOJIBKO B Haiutax
HApacTarolMM HTOrOM, B TOM YHUCJIE U Pe3yIbTaThl KOHTPOJIBHBIX TOYEK.

Texymmuit KOHTPONE U3Y4YEHHS AUCIMIUIMHB] B KOK/IOM CEMECTPE COCTOMT M3 CIIeHyIOMIX
BH/IOB:

— KOHTPOJIb 32 YCBOCHHEM TEOPETHYECKOI0 MaTepHasa — IPOBEAeHHE 4 IMCEMEHHBIX KOH-
TPOJIBHBIX paboT U KOJUIOKBHYMOB;

~ KOHTPOJIb 3a IPABUILHLIM BHINOIHEHHEM IPAaKTHYECKHX paboT — MpoBeeHHe Ha [IpaK-
THYECKHMX 3aHATUAX 5 — 7 TECTOB;

— KOHTPOJIb 3a BBITIOJIHEHUEM JIab0paTOpHBIX paboT.

Ilo pesynpTatam TeKymero KOHTpoIs GOPMHpPYETCS JHOMYCK CTY/IEHTa K UTOTOBOMY KOH-
TPOJIIO — 5K3aMeHY M0 JAMCHHILIMHE. DK3aMEH OCYHIECTBIIIETCst B BHIE OIIPOCa 10 TeopeThye-
CKOH 4acTH IUCLHITHHBL

B cocrtaBe cyMMbl 6aiioB, MONYYSHHOM CTYICHTOM 110 IHUCHUIUIMHE, 3aKaHUYMBAIOEHCS
PK3aMEHOM, SK3aMEHAIIHOHHAS COCTaBJIAIOINAs 10JDKHA OBITh He MeHee 10 6auioB. B npoTuBHOM
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Cllydae 3K3aMEH CUMTACTCS HE CAAHHBIM, CTyIeHT B ycTaHOBAeHHOM B TYCVYP nopsixe o6a3an
ero nepecaars. [pn HeyoBaeTBOpUTENBHOM clade dk3aMeHa (MeHblie 10 6aioB) WM HesBKe

CTYJCHTA Ha 3K3aMEH 3K3aMEHAIIMOHHAA COCTaBJIAIONas IpUpaBHHUBaeTCs K HYITO (0).

[lo pucummmne «Pu3nKay» MPOBEIEHHE IK3aMEHA BO 2 U 3 ceMecTpax ABJIAETCS 00s3aTelb-
HBIM. JK3aMEHAMOHHBIH OHIIET COMEPXXUT TPH BONpoca. MakcuManbHas OleHKa 33 KKIBI BO-
npoc cocrasasger 10 6autoB. MakcuManbHas SK3aMeHANMOHHAd OlieHKa cocTasiser 30 6auios.

B rabnuuax 11.1. 1 11.2. comepxarcs npuMepsl pacnpenenenus 6auioB I TUCIMIUTHERL
«DHU3MKa» B TEYCHHH [EPBOTO CEMECTPA, 3aBEPHIAIOMIETOCS 3a4ETOM C OLEHKOMH, B JUI BTOPOTO
CeMecTpa, 3aBEPIIAIOLIErocs 3a4€TOM, H TPETHEr0 CEMECTPOB, 3aBEPIIAIOINUXCSA SK3aMEHOM.

Tabmuua 11.1. Pacnipenenenue 6amioB Bo BTOPOM H TPeThEM CEMECTPAX H3yYeHHs DHIMKH

. .. | MakcumanbHbIi
MaxkcumaneHbii | MakcHMansHbIi
. 6ann 3a nepuon | Bceero
OneMeHTH! y4eOHOH nes- Oau1 ¢ Havanla | Oain 3a mepHo
mexay 2 KT u 3a
TEIBHOCTH ceMecTpa 0 Mexay 1 KT u 2 KOHIIOM ceMecT- | cemec
natel 1 KT KT 1 pa P
Ilocemnenue 3anpATHit 4 4 4 12
WnauBuyanbHbIE TBOP- 9 9 6 24
YECKHUE 3aJaHUs
KoHTponsHsle paboThl Ha 10 10 10 30
IIPAKTHYECKHX 3aHATUAX
Komtoxkeuymsr 5 10 10 25
KoMnoneHT cBoeBpeMeH- 3 3 3 9
HOCTH
Hroro makcumym 3a me- 31 36 33 100
puoxa:
Cnaua 3x3amena -
HapacraommMm urorom 31 67 100 100
Tabnuua 11.2. Pacnipenenenue 6aLioB B YeTBEPTOM CEMECTPE H3yIeHHS (GH3HKH
o .. | MakcumanbHbIH
Maxcumanpnbrii | MakcuManbHBT
. 6aswn 3a mepuox | Bceero
OnemMeHTH yuyeOHOU nes- Oamn c Havana | Oasu 3a mepHos
Mexay 2 KT u 3a
TETBHOCTH ceMecrpa 10 mexnay 1 KT u?2 KOHIIOM CeMecT- | cenec
nater 1 KT KT 1 oa R
Ilocemenne 3anaTui 1 1 1 3
WnnuBuayanbpHbIe TBOP- 5 5 s 15
9YeCKHe 3aJaHHus
KonTtponsHsle paboThl Ha 4 5 3 12
IPAKTHYECKHUX 3aHITHSIX
Bemonnenne naboparop-
HbIX paboT U 3amuTa oT- 9 9 7 25
9eTOB
KomiokBuymbi 3 6 3 12
KommnoneHT cBoeBpeMeH- 1 1 1 3
HOCTH
Hroro MmakcumMyM 3a me- 23 27 20 70
pHOa:
Craua sK3ameHa 30
Hapacraomum arorom 23 50 70 100
Tabmnna 11.3. Ilepecuer 6a/I0B B OLIEHKH 32 KOHTPOJIBLHEIE TOYKH
12
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baiel Ha 1aTy KOHTPOJIBHOH TOYKH Ouenxa
He menee 90% ot MakcumanpHol cymmsl Ha naty KT 5
Ot 70% 1o 89% ot MakcuMaIbHON cyMMsI Ha gaty KT 4
Ot 60% 10 69% ot MakcuManbHO#H cymMmsl Ha naty KT 3
Menee 60% ot MakcuMabHOH cymmel Ha naty KT 2

IIpeo6pasoBanne CyMMBbl OAJLTOB B TPAIHIOHHYIO OLEHKY H B MEKIYHAPOJAHYIO GYKBEH-
HyIO OLEHKY (Tabnuua 11.4) IpOHUCXOMUT OAMH pa3 B KOHIE CEMECTpa TOJIBKO IOCHIe MOJBEMe-
HHUsl UTOTOB H3Y4YEeHHs TUCHHUIUIMHBI « DH3UKay, T.€. OCIe YCIEITHOW CIauM dK3aMeHa:

Tabauna 11.4. Ilepecyer HTOroBo# cyMMbl G/LIOB B TPAAHIHMOHHYIO H MEXIyHApOJHYIO OIEH-

Ky
Ouenka (I'OC) Hrororas cymma 6amios,
YYHUTBIBAET YCOEITHO Onenka (ECTS)
CIaHHBIA dK3aMeH

5 (oTIM4HO) 90-100 A (oTiIHYHO)
85-89 B (ouens xopomo)

4 (xoporo) 75-84 C (xopomio)
70-74
6569 D (ynoBneTBopurensHo)

3 (YZIOBIETBOHTEITHHO) 60—64 E (mocpencreeHHo)

2 (HeyIOBIETBOPHUTEIIHHO) Hmke 60 6annoB F (HeynoBieTBOPUTENBHO)

12. YYEFHO-METOJNYECKOE U WH®OPMAIIMOHHOE OBEC-
NEYEHNE TACTIMTUINHEI

12.1. OcHoBHan JHTEpaTypa:

1. CasenseB U.B. Kypc obmeii pusuku: yueGnoe nocobue nus Bry3os: B 3 T. — 7-¢ u3,,
ctepeoturt. — CII6.: Jlans, 2007.
T. 1: Mexanuka. MonexynspHas ¢pusuxa. — 432 c. (B 6ubmiorexe — 155 3k3.).
T. 2: DnexrpuuectBo 1 MarHeTn3M. Bomusl. Omntika. — 496 c. (B 6ubimorexe — 148 3x3.).
T. 3: KeanrtoBas onrtuxa. Atomuas ¢usuka. ®usuka TBEpHoro tena. OuU3HKa aTOMHOTO
s/(pa H 3JIeMEHTAapHbIX YacTul. — 317 c. (B 6ubmiorexe — 151 3k3.).
2. CuByxun J1.B. O6umii kypc dusuxu: yqebHoe nocobue s By3oB B 5 T. — M.: ®u3mar-
aut, 2005-2006.
T. 1: Mexanuka. — 5-e u3f., crepeorun. — M.: ®usmarnur, 2006. — 560 c. (B 6ubnaorexe
- 101 7x3.).
T. 2: Tepmomunamuka M MOJNeKy/nspHas ¢u3uKa. — 5-¢ H3l., ucnp. — M.: OusMaTiuT,
2006. — 543 c. (B 6ubauoteke — 100 3x3.).
T. 3: DnexrpudectBo. — 5-e H3[., cTepeotun. — M.: ®usmarnur, 2006. — 654 c. (B 6u6-
muoteke — 100 3k3.).
T. 4: OnTuka. — 3-e 3., crepeoruir. — M.: @usmaraur, 2005, - 791 c. (B 6ubmnoreke —
101 »k3.).
T. 5: Aromuas u sanepHas ¢usuka. — 3-¢ u3f., crepeotun. — M.: ®msmarnur, 2006. —
782 c. (B 6ubnuorexe — 100 5K3.).
3. 3ucman T.A., Togec O.M. Kypc obmeil dumsuxu. B 3-x 1T. [Drekrponnsii pecype] —
CI16.: Jlans, 2007.
T. 1: Mexanuka. Monekyispuas dusuka. Kosiebanus u BomHEL — 7-e u31. — 352 ¢. Pexum
JOCTyTIa on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=505.
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T.2: DnexrpuuyecrBo u MarHeTusm. — 7-¢ u3l. —352c. Pexum nocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=151 ¢ xommerorepoB TV-

CVYP.
T. 3: Ontuxka. ®usuka aroMoB H MOJIeKyn. OU3HKa aTOMHOTO SJipa U MHKPOYaCTHIL. — 6-
e u3l. -512c. Pexum  noctyma  on-line c KOMITBIOTEPOB TYCVYP:

http://e.lanbook.com/books/element.php?pll ¢cid=25&pl1 id=508.

12.2. lononHMTe/IbLHAS JIUTEPATYpa:

1. Capenper M.B. CHopHUK BOIIPOCOB U 3a1a4 1o obrmeit pusuke. [DnekTpoHHBIA pecypc] —
5-e wu3p., crepeorun. - CII6.: Jlamp, 2016. — 292c¢. Pexum goctyma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=71766 ¢ kommsroTepos TYCVP.

2. Uponos U.E. Mexanuka. OcHOBHBIE 3aKOHBI. — 8-¢ U31., crepeoruil. — M.: BUHOM. Jla-
Ooparopus 3Hanui, 2006. — 309 c. (B 6ubnuotexe — 99 7k3.).

3. Uponos NL.E. ®uspka MakpocucteM. OCHOBHBIE 3aKOHBL — 3-¢ u3J1., crepeoTHi. — M.: BH-
HOM. JIaboparopus 3nanuid, 2006. — 207 c. (B 6ubmuorexe — 50 9K3.).

4. Upogos U.E. OnexrpomarnernsM. OCHOBHBIE 3aKOHBI: Y4ebHOe TI0COOHE IS BY30B. — 5-¢€
u3. — M.: BUHOM. JlaGopatopus 3nanuit, 2006. — 319 c. (B 6ubnuoreke — 101 3k3.).

5. Uponos 1.E. Bonmnossle nponecchl. OCHOBHBIE 3aKOHBL: yueOHOE mocobue. — 3-¢ usn. — M.:
BHHOM. Jlabopatopus 3HaHuit, 2006. — 263 c. (B 6ubmuoreke — 100 5k3.).

6. Uponos W.E. KsanToBas ¢usuka. OCHOBHbIE 3aKOHBL YueOHOe 1ocobue Uit BY30B. — 2-¢
u3 ., gom. — M.: BUHOM. Jlaboparopus 3nanuii, 2004. — 256 c. (B 6ubmuorexe — 100 3k3.).

7. Uponos U.E. 3anaun no obmei ¢uzuke: YueOGHoe nocobue it By30B. — 7-€ U31., CTe-
peorun. — M.: BUHOM. Jla6opatopus 3Hanuit, 2007. — 431 c. (B 6ubnmuoreke — 496 7k3.).

8. Ueptos A.T'., BopoOnéB A.A. 3amaunuk 1o ¢usuke: YueGHoe mocobue I BTY30B, — 8-¢
u31., nepepad. u gon.— M.: dusmartmut, 2007. — 640 c. (B 6ubnmuorexe — 99 5k3.).

9. Bonpkenmreitn B.C. COopruK 3a1a4 no obmemy kypey ¢usuxn: YueGuoe nocobue ajs
BTY30B. — 12-e u3a., ucnp. — M.: Hayxka, 1990. — 396 c. (B 6ubnuoreke — 148 sk3.).

10. KoseipeB A. B. Kypc nexnuii no ¢puznke: Yuebuuk. — Tomck: TYCVYP, 2007. - 421 ¢. (B
6ubmuorexe — 697 5k3.).

11. Kanamnaukos H.IT., KoxxeBrnkos H.M. ®usuka. UuTepHeT-TecTHpoBanye 0a30BBIX 3HAHMM.
[Omextponnbrt pecypc] —1-e m3n. —CII6.: Jlams, 2009. —160c. Pexum mocryma on-line:
http://e Janbook.com/books/element.php?pll_cid=25&pll_id=172 ¢ kommsrotepos TYCVYP.

12. Jlozosckuii B.H. Kypc duszuxu. B 2-x tT. [DnexTponusii pecypc] — 6-e u3j., Henp. u
jgom. — CII6.: Jlans, 2009.

T. 1: ®u3nuyeckne OCHOBBI MEXAHUKH. DIEKTPHYECTBO W MarHeTusM. ®usnka xoneGanuit
u  BonH. —576c¢. Pexum goctyma on-line ¢ kommeorepo  TYCVYP:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=236.

T. 2: KpanroBas ¢usuka. Craructudeckas pusuka u repmounamuka. CoBpeMenHas Qu-

3UYeCKas KapTHHa MHpA. - 608 c. Pexum JIocTymna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=239 ¢ xommsrotepor TVY-
CVP.

13. Capenpes U.B. Kypc obme#t pusuxu. B 3-x T1. [Dnexrponssii pecype] — CII6.: Jlans, 2016.
T. 1: Mexanuka. Monekynspuas ¢usuka. — 5-¢ usn., crepeoruan. — CII6.: Jlans, 2016. —
356¢c. Pexum JocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_¢id=25&pll _id=71762.
T. 2: DnexrpudectBo u MarseTusM. Bonael. Ontuka. — 12-e usg., crepeorun. — CII6.:
Jlanp, 2016. —-500c. Pexum noctyma on-line ¢ xommsiotepos TYCVYP:
http://e.lanbook.com/books/element.php?pll _cid=25&pll_id=71761.
T. 3: KBanroBas onruka. AtomHas ¢pusuka. ®usuka Teépaoro tena. Gusrka aTOMHOIO
A1pa ¥ IEMEHTapHBIX 4acTHil. — 4-e¢ u3j., crepeornm. — CII6.: Jlanp, 2016. — 308 c.
Pexum JocTyna on-line c KOMIIBIOTEPOB TYCVP:
http://e. lanbook.com/books/element.php?pll_id=71763.
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14. ®pum C.3., Tumopesa A.B. Kypc o6mieit pusuxu. B 3-x 1. [Dnexrponnsii pecype] —
CII6.: JIans, 2009.
T. 1: ®usuueckue ocHOBH MexaHUKH. MosiekymsipHas ¢pusuka. KoneGanus u BonHbL — 13-

e wm3n., crepeorun. — CII6.: Jlamp, 2009. — 480c. Pexum gocryma on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=416 ¢ xommsrotepoB TVY-
CVP.

T. 2: DnexTpuueckue H INMEKTPOMarHeTHIECKUeE sBIeHHs. — 12-¢ u3j., crepeorun. — CII6.:
Jlans, 2009. -528 c. Pexum IocTyna on-line:
http:/e.lanbook.com/books/element.php?pll_cid=25&pll_id=418 ¢ xommsiotepos TVY-
CVP.

T. 3: Ontuxa. Aromuas dusuxa. — 10-e u3n., crepeorun. — CI16.: Jlanp, 2009. — 656 c.
Pexum Jiocryna on-line c KOMIBIOTEPOB TYCVYP:

http://e.lanbook.com/books/element.php?pll cid=25&pll id=419.

12.3. YaebHo-MeToIMYecKHE HOCOOHH U IPOrpaMMHoe obecriedeHne

1. Yuebno-memoouueckue nocoous ona npaKmuveckux 3aHAMUL U CAMOCHOAMENbHON
pabomot [D1eKTPOHHEIN pecypc]:

2.1. Yyxxo O.I1. PaboTa u sHeprus. 3aKoHbI COXpAHEHHA B MEXAHUKe: COOPHHK 33144
JULt pakTHYecKuX 3aHaTui. — Tomck: TYCVYP, 2010. — 24 c. Pexxum poctyna ¢cBo6oaHbIH
It ckaumBaHus: http://edu.tusur.ru/training/publications/1100.

2.2. Jlayun A.B., Marasunsaukos A.JL, Tposu JL.A. Monexynsapras ¢usuka: CO0pHHK
TECTOBBIX BOIIPOCOB JI/IS CAMOCTOATEIbHON paboThl M [UTSI MPAKTHYECKHUX 3aHaTHii. — 2009,
30c. Pexum JOCTyTIa CcBOOOIHBIH TUTSI CKaYMBaHHS:
http://edu.tusur.ru/training/publications/1234.

2.3. Jlaunn A.B., MarazunnnkoB A.JI., Opnosckas JL.B. Tepmomunamuka. Yacts 1:
COopHHK TECTOBBIX BONPOCOB IS CAMOCTOSTENBHON paGOTHI U IS OPAKTHYECKUX 3aHS-
tai.  —~  2009. 43c. PexuMm  gocTyna  cBOGONHBIA I CKauMBaHUS:
http://edu.tusur.ru/training/publications/1235.

2.4. I'aneena A.M., JIaunu A.B., Marasuuaukos A.JI. Tepmomunamuka. Yacts 2: CGop-
HHK TECTOBBIX BOIPOCOB JJI CAMOCTOSTENLHOH pabOThl M IS MPAKTHYECKUX 3aHATHH, —
2010. 22 c. Pexum JocTyIa CcBOOOTHBIH JUIs CKaYMBaHUS:
http://edu.tusur.ru/training/publications/1236.

2.5. bypauesckuit 10.A. BonroBas ontuka: Meroauyeckoe nocobue. COOpHUK TecTo-
BEIX BompocoB. —2009. 24c. Pexum goctyna cBOGOMHBIN IS CKaYHBAHHA:
http://edu.tusur.ru/training/publications/1233.

2.6. Uyxxos I0.J1. DnemenTsl aToMHOM (H3MKH ¥ KBaHTOBOM MeXaHHKH: YueOHO-
Meroauyeckoe nocobue. COopHHK TecTOBBIX BoIpocoB. — Tomck: TYCVYP, 2011. - 68 c.
Pexum JocTyna cBOOOAHBIH s CKAYUBaHUSI:
http://edu.tusur.ru/training/publications/1 104.

2. Yuebno-memoouueckue nocobus 01a esinOJIHEHUA 1A6OPAMOPHBIX pabom [DNeKTPOH-
HBIH pecypcel:

3.1. bypnosunun B.A., Tposr JL.A. [lusamuka mastauka Ofepbeka: MeTonudeckue
yKaszaHus K jaboparoproil pabore. — 2007. 13 c. Pexum mocryna ¢cBoOOMHBIN IS CKaYH-
BaHus: http://edu.tusur.ru/training/publications/918.

3.2. laneeBa A.M., UBanora E. B. U3yuenue snekrpocrariyeckoro mons: Meronmye-
CKME yKaszaHus K ylabopatopHoi pabote. —2011. 11 ¢. Pexxum nocryna cBoGomHbii s
ckaunBaHus: http://edu.tusur.ru/training/publications/926.

3.3. Usanosa E. B. M3sydenne MarHuTHOTO 1OJIs KPYroBOTO TOKAa: MeTolHYecKHE YKa-
3agud K naboparopHoii pabore. —2007. 12 ¢. Pexum nocTyna cBoOOMHBIN I CKayMBa-
Hust: http://edu.tusur.ru/training/publications/863.
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3.4. bypauesckuit J0.A. Onpenenenue yAeapHOTO 3apsAaa IEKTPOHA METOMOM Marte-
TpoHa: Meromueckue ykazanus K jnaboparopHo# pabore. — 2011. 14 ¢. Pexxum jnoctyna
Ul CTYAEHTOB, corpyaHukos TYCVYP: http://edu.tusur.ru/training/publications/864

3.5. bypnosunun B.A., Tposna JL.A. M3yuenue 3aTyXarOmuX 31eKTPOMAardUTHLIX KoJie-
6aHui: Metonuueckue ykazanus K saboparopHoit paGore. — 2007. 14 ¢. Pexum nocrtyna
cBOOOAHBIN A1 cKauuBaHusA: http://edu.tusur.ru/training/publications/862.

3.6. Opnosckas J1.B. M3zyuenne uarepdhepeHInn 1a3epHOro u3nydeHns: Meroaugeckue
yka3aHus K saboparopHoii pabote. — 2010. 9 ¢. Pexxum moctyna cBoGOAHBIN JUIs CKaYnBa-
Hus: http://edu.tusur.ru/training/publications/911.

3.7. ®epopoB M. B., bypnosuimr B. A. Buewnuit gorosddexr. Msydyenue 3akona
Cronerosa n nposepka GpopMynsl DiHIITeHHAa: MeToauYecKie yKazanus K 1abopaTopHoi
pabore. — 2009. 11 c. Pexum gmocryma CcBOGOAHBOII  JUIs  CKAYMBAHMA:
http://edu.tusur.ru/training/publications/851.

3.8. 3axapos H.A., Kupuio A.M. HccnenoBanue criektpa aroma Bogopoaa: Meroau-
YecKHe yKa3aHHus K nabopaTopHoi pabote. — 2011. 18 ¢. Pexxum nocryma cBOGOXHBIH Juls
ckauMBaHuUsA: http://edu.tusur.ru/training/publications/917.

3. KomnoslomepHsie npozpammsl MoOenupoeanus HEKOMOPHIX PUIUYECKUX AGICHUIL 6 Na-
6opamoprom npakmuxyme.

12.4. ®onp oneHouHbIX cpencts (POC)

®onj OLIEHOYHBIX CPEJCTB IIPUBE/ICH B [IPHIIOKEHHH | K TaHHOM IporpamuMe.

13. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHHUE UCIIH-
IIJINHBbI

s obecreveHns YTEHUs Kypca JEKIHUH HCIONB3yeTCsl CrielHanbHas JIEKIMOHHAS ayIu-
Topus Kapenpsl ¢pusuky (230 ayn. OOT), ocHamEHHAs MYJIBTHMEIMHAHBIM IIPOEKTOPOM, KOM-
OBIOTEPOM M 3KpaHamu. Jlna obecnieueHHs 1abopaTopHBIX paboT Mo (U3HKe HCIONb3yIOTCH 6
CIICHHATM3UPOBAHHBIX (II0JI pa3/IHYHbIE pa3jemsl Kypea) jgaboparopus kadeapsl GH3NKH, OCHA-
IIEHHBIE COOTBETCTBYIOLUMH JTAOOPAaTOPHBIMHM YCTAHOBKAMH, MaKETAMH, CTEHIaMH U KOMIIBIO-
TepHBIM 000pPYIOBaHHEM,

14. METOIMYECKHE PEKOMEHJAIINM MO OPTrAHM3AIINU
U3YYEHUS A CHUATLIMHBI

O06bEM 9acoB, MpeyCMOTPEHHBIX YIeOHBIM ITAHOM JIJIS U3yUYeHHs Kypca GH3HKH, HE 1103~
BOJICT PacKphiTh B JIEKIMAX 1OAPoOHO M ryboko Marepuait. [lostomy mpu peanmsanuu mpo-
rpaMMBbI CTYACHTHI TOJKHBI JOCTATOYHO MHOTO paboTaTh CaMOCTOSTEEHO KaK MPH IMOBTOPEHHH
JIEKIMOHHOTO MaTepHasa, TaK U MOATOTOBKE K IPAKTHYECKHUM, TabOpaTOPHBIM M KOHTPOJIBHBIM
3anaTHAM. [ obecrieuenus 3¢ dEeKTHBHOIO YCBOCHHS CTYJAEHTAMH MaTEpPHANOB IMCIUIIIHHEI
HeoOX0MMO Ha MEPBOM 3aHATHH 00ECIEUHTh HX CIHCKOM BOINPOCOB, NMOMJIEKAIINX H3YYEHHUIO,
CIHCKOM OCHOBHOM M JOIIONHUTEIBHON JIMTEPATYPHI JUISL CAMOCTOSTEbHOM paboTHI.

JInd TeKyIIero KOHTPOJIA YCIEBAaEMOCTH H IIPOMEKYTOYHOM ATTECTAHH HCIIONb3YeTCs Te-
CTOBBIH KOHTPOJb 3HAHUH.

Ha nexnuax Heo6xoumo obpaiiaTh BHUMaHHE Ha 0COOEHHOCTH TIPUMEHEHHS pacCMaTpH-
BAacMOT0 MaTepHasa B IIOCHEAYIOINX Kypcax, a Takxke B Oyayuei mpodeccHoHaIbHOM aesTelb-
HOCTH.
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1 Bgenenue
®@oup oueHouHbIX cpencts (POC) sBseTCs NPHIOKEHHEM K paboueil IIporpaMme JHCIATITHHBI
(IpaKTUKH) H TNpeACTaBAfeT Co00H COBOKYNHOCTH KOHTPOJIBHO-M3MEPHTENBHBIX MAaTepHANOB
(THDOBBIE 337a4M (3aJaHHUS), KOHTPOJIbHBIE paGOTHI, TECTHI M [p.) H METOJOB HX HCIIOJIb30OBaHHS,
[pefHa3HaYeHHBIX [UIS HM3MEPEHHS YPOBHsA JOCTHXKEHHS CTYJICHTOM YCTAaHOBJICHHBIX PE3YILTaTOB
obyueHus.
®OC no jucnuniuHe (NPakTHKE) HCIONB3YETCS IPU I[POBEJEHHH TEKYIIEro KOHTPOs

YCHEBAEMOCTH H NIPOMEXYTOYHOH aTTeCTAllMH CTYAEHTOB.
ITepeuens 3aKpeIieHHBIX 33 TUCHHILIMHOM (IIPAKTHKON) KOMIIETEHIHI IPUBEAEH B Tabmuie 1.

Ta6auna 1 — INepeuens 3aKpenieHHbIX 32 AHCHMILINHON KOMIETeHIHIT

JT1anb! popMHPOBAHUS
Kon PopMyaHpPOBKa KOMIIETEHIMH
KOMMNeTeHIHH

OIIK-1 CHOCOOHOCTBIO TPEACTABIATh  AJeKBATHYIO
COBPEMCHIOMY YPOBHIO SHAHHH HAYHHYIO | | JlomkeH 3HaTh GHU3NIECKHE OCHOBBI
KapTHHY MHMpa Ha OCHOBE 3HAHHMA OCHOBHBIX .
[IOJIOXKEHHIH, 3aKOHOB u METO/IOB MEXAHHIH, MOTICKYIIAPHON usmc,

IpUPOIYy KoJIeOaHHit 1 BOJNH, OCHOBEI
€CTECTBEHHBIX HayK U MaTeMaTHKH .
MOJIEKY/IIpHOH PU3UKHU U Tep-
MOJMHAMHKH, EeKTPHIECTBA H
MarHeTH3Ma, ONTHKH, aTOMHOH H
AAepHOH QU3HUKHU.
2. JlomxeH yMeThb UCIIONIBb30BaTh
TEOPETHYECKHUE 3HAHUA MPH
OOBSICHEHNH pe3yNbTaToOB
OKCIEPUMEHTOB, MPUMEHATH 3HAHUS B
obnacTi QU3NKH IS OCBOCHUS
obmenpodecCHOHATTBHBIX THCIHUILIHH
U peHIeHHs Npo(eCcCHOHATEHBIX
3ajad.
3. JlomxkeH Bna/ieTh HaBBEIKAMH
$U3NYECKUX UCCIICHOBAHHIA,

OIIK-2 CIIOCOOHOCTBHIO BBISBIIATH 1. JTosxeH 3HaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHYIO CYIIIHOCTD MPobiieM, 3JIEKTPOHMKH, a TaKXKe 0COOEHHOCTH
BO3HUKAIOLIUX B X01e NpodecCHOHAIbHOMR HX [IPOSBICHHUSA B YCTPOCTBaX
JEATENLHOCTH, IPHBIIEKATH U HX PEIICHHs | HAHOMJICKTPOHHKH.
COOTBETCTBYIOIHH PHU3NKO-MaTeMaTudeckuii | 2. JIOMKEH YMETh HCIONb30BaTh
anmapar (bHU3UKO-MaTeMaTHYeCKUi ammnapar

JUIA peHIEHHs] KOHKPETHBIX 3a/1a4 B
00J1acTH AIIEKTPOHHKH 1
HAHOZIeKTPOHUKH.

3. JlomxeH Bia/ieTh HaBHIKAMH
00paboTKH IKCIEPUMEHTATBHBIX
pE3yIIbTaTOB.

IK-1 CIIOCOOHOCTBIO CTPOUTD NpOCTeiiime 1. lomkeH 3Hath OCHOBHBIE
du3HYeCKHE H MaTeMaTHYECKHE MOJIEIH IPUHLUINB! GYHKIHOHHPOBAHHSA
IpuUOOPOB, CXEM, YCTPOMHCTB H YCTAaHOBOK YCTPOHCTB 37I€KTPOHHUKH H
JJIEKTPOHUKH ¥ HAHOJIEKTPOHHKH HaHOJIEKTPOHUKH.

PasiMYHOTO QYHKIHOHANBHOrO HasHaueHns, | 2. JIoJokeH yMeTh H300pasuTh
a TaK)Ke UCIO0JIb30BaATh CTAH/IAPTHBIC (GYHKIHOHATBHYIO CXeMy yCTpOHCTBa
IPOTrPaMMHBIC CPECTBA UX KOMIIBIOTEPHOIO | DIEKTPOHHKH M IIOSICHHTH XapakTep
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MOJACIIHPOBAHUA

B3aHMOJCHCTBHA Y3JIOB.
3. JlomxeH BIageTs CTaHAAPTHLIMH

[IPOrPaMMHBIMH CPEICTBAMH
KOMITBIOTEPHOIO MOJICITHPOBAHHSL.

2 Peanusainus KoMnereHIuii

1 Komnerenuus OIIK-1
OIIK-1: ¢noco6HOCTBIO NpeACTABIATH aIeKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHIl HAYYHYIO
KapTHHY MHPA Ha OCHOBE 3HAHHA OCHOBHBIX II0JIOKEHHH, 3aKOHOB H METO0B €CTECTBEHHbIX

HAYK H MAaTCMaTHKH.

i GopMHpOBaHHS KOMIIETEHIHH HEOOXOMMMO OCYIIECTBHTH Sl OTAmoB. DTambl
(OpMMPOBAHHS KOMIICTEHLHH, NPHMEHAEMBIE LIS 3TOTO BHBI 3aHATHH H HCIIOJIB3yEeMble CPENCTBa
OLICHHMBAHMA IIPEJICTABJIEHEI B Tabnuile 2.

Ta6anua 2— Fransl GOPMHPOBAHHS KOMIETEHIHH H HCTIOJIb3yeMble CPEACTBA ONeHHBAHHS

JApHOR GU3UKH U TEP-
MOJHHAMHKH, 3JIEKTPH-
4EeCTBA U MarHeTH3Ma,
ONTHKH, aTOMHOH U
AIepHON QUMK

0cBOeHHA obmmenpodec-
CHOHANBHBIX JUCIHUILIIHH
U petieHus npodeccuo-
HaJBHBIX 3a71a4.

Cocras 3HaTH Ymern Baapern

CnocobHocTh

IPEICTABIATE Hcnonb3zoBars

(bu3HIECKHE OCHOBBI TEOPETUYECKUE 3HAHHA

MEXaHUKH, Ipu OOBSCHEHHH Pe3yiib-

MOJIEKY/IApHOH GU3HKH, | TATOB SKCIIEPHMEHTOB

KYILAP ¢ . P ’ Hasbkamu
HpUPOY KosebaHuii u IPUMEHATE 3HAHHS B
Conep:xanue 3Tanos bu3HUecKux

BOJIH, OCHOBEI MOJIEKY- obnactu Qpuzuky I .

UCCIIeIOBAHUH

e JlaGoparopHsie

e Jlexmuu; paboTsr;
Buint sansruii IlpakTuueckue * DBrmonnenue e JlaGoparopubie
3aHATHA JOMAaIIHEro 3a/1aHusl; paboTsr;
e CaMmocrosTensHas
paboTa cTyneHTOB
e Tect; e Jlaboparoprnas e 3amura
e KontponbHas paborta; 1ab0paToOpHBIX
paborta; e Koncnekr pabot
I/Icmmmyebee o Hunusu ayanbHOe CaMOCTOATEIbHON
CpeACcTBA OLlEHHBAHUSA TBOPUYECKOE paboThI
3aJjaHHE;
e DK3aMeH .
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Ob6mue XxapaKTEpUCTUKH [IOKa3aTeNlel H KPUTEPHEB OLICHUBAHHUS KOMIIETEHIIMH Ha
BCEX JTalax IpHBeIeHb! B Tabauie 3.
Ta6anua 3 — O6mue XapaKTepHCTHKH N0Ka3aTe/Ieil H KpUTEPHEB OleHHBAHHS KOMIIETCHIIHH I10

ITanam

Hoka3zarean n

3narp Ymets Baagers
KpHTepHH
Obnanaer Obnanaer
(aKTHUECKUMH H JIManazoHOM
TEOPETUYECKUMH IPAKTHYECKHX
. Konrtponupyet paborty,
. 3HAHUAMH B yMeHHH, TpeGyeMbIX
OT1ian4Ho (BbICOKHI [IPOBOJIUT OLICHKY,
Ipeaenax JUISL pa3BUTHS
YPOB€HbB) . COBEpPIICHCTBYET
u3y4aeMoHd 001acTH | TBOPYECKHX o
. JleHCTBHS paboTH
C HOHHMAaHHEM pelIeHH I,
IpaHMI] abcTparupoBanus
HPHUMEHHMOCTH npobieM
Obnanaer Beper
3HaeT QaxThl, JTHana3oHOM OTBETCTBEHHOCTH 3a
IIPUHITATIBL, MIPaKTHIECKUX 3aBeplIeHHe 3a/1a4 B
Xopomo (6a3oBbIii IIPOIIECCHI, 00IIHe YMEHMH, TpeGyeMbIX HCCIICIOBAHHH,
YPOBEHbD) HOHATHS B JUISL peTieHHS npucrocabnuBaeT cBoe
npejenax OTIpeNIEIeHHBIX HIOBEJICHUE K
U3y4aeMoH obnactu | mpoGisieM B 061acTH 00CTOATENILCTBAM B
HCCIEIOBAHHS peleHnu npodiaem
Obnanaer
OCHOBHBIMH
Obnanaer
YaoB1€eTBOPHTEILHO YMEHHUSAMH, Pabotaet npu npsmom
(TIoporoBbIil YPOBEHbD) basosbmMy 0GuIME eOyeMbIMHU TS HaOMIOneHUH
P yp 3HAHUSMH Tpevy
BBITIOJTHEHUS

IpOCTHIX 3a1a4

®opmyiiMpoBKa MoKasaTenedl ¥ KpUTepHEB OLCHHBAHHS NaHHOW KOMIIETEHIMH HpUBEJCHA B

Tabuie 4.

Ta0nnna 4 — IMokasare/ i H KPHTEPHH OIEHHBAHMA KOMINETEHIHH HA YTaHax

Hoka3zareau n
KpHTepun

3narn

YMmerTh

Biuaxers

Orangno (BbICOKHMIA
YPOB€HbB)

® aHalU3HupyeT

CBSI3H MEXIY
Pa3IUYHBIMH
buzHgeCcKuMHU
TTOHSATHAMH;

® [peAcCTaBiseT

CITOCOORI #
pe3yIIbTaThI
HCTIONB30BaHHUS
pa3IHYHBIX

* cBOOOOHO
OPUMEHSET METO/IbI
pEIICHHS 3334 B
HE3HAKOMBIX
CUTYaIUAX;

* yMmeeT
MareMaTH4yeCcKH
BBIpAXaTh, U
apryMEHTHPOBAHO
JIOKa3BIBaTh

e criocoben
PYKOBOIHTH
MEXIUCIUTITHHADH
OH KOMaHJI0H;

e CcBOOONHO BIIageeT
pa3sHbIMH
crocobamu
[IpeICTaBlICHUs
bu3ngeckoi
uHbopMauy B
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yMeeT HX
IPHUMEHSTh Ha
HIPaKTHKE

pe3yibTaThl CBOeH
paboThI

du3HYeCKIX HOJIOKEHUSI rpadugeckoit u
Mozenen; IIpEAMETHOM MareMaTH4eCKOH
®  MaTeMaTHYEeCKH obnacTu 3HAHUSA dbopme
000CHOBBIBACT
BbIOOP MeTONIa 1
IU1aH pelueHus
3aa4d
® [IOHHMAaET CBSA3M CaMOCTOSATEIHHO
MEXITY nogbupaer u KPHTHYECKH
pa3TMYHBIMU FOTOBHUT ISt OCMBICITHBAET
buzMYeCKUMH 3KCHIEPUMEHTA IIOJTyYEeHHBIE
MIOHATHAMH; Heobxomumoe 3HAHUSA,
e mMeer obopynoBaHue; KOMIIETEHTEH B
IIPEJCTaBJICHHE O IPUMEHSAET METO/IBI Ppa3IHYHBIX
. H3HYECKHX CIICHHUS 3a]a4 B CHTyanmsx (pabora
Xopomo (0a3oBbIii ¢ . P R (P
ypoBens) MOJEIAX; HE3HAKOMBIX B
® apryMeHTHpyeT CHTYallHsX; MEXIUCHUTLTHHAPH
BBIOOp MeTo/1a yMeeT KOPPEKTHO ol koMaHj1e);
pelIeHus 3a/1a4u; BEIpaXkKaTh U BIIQ/IECT pa3HBIMH
COCTaBJIfeT IUIaH apryMeHTHPOBAHHO crocob6aMu
pelIeHus 3a/1a4H; 000OCHOBHIBATh IIPEJCTaBICHHS
e rpadugecKH MTOJIOKEHHUS ¢busnueckoi
HILTIOCTPHPYET IIpeaMETHOH uHpopManuu
3a1a4y obnacT 3HaHUS
® JlacT ONpeNeICHUs
OCHOBHBIX
. ymeeT pabotarh co
MOHATHIA; -
CIPaBOYHOMH
®  BOCHpPOH3BOJHUT .. BJIQJIEET
JUTEpaTypoit; .
OCHOBHBIE TEPMUHOJIOTHEH
UCIONb3YeT .
¢usudeckue IIpeIMETHOMH
. pHOOPHI, .
(bakTbl, HaeH; 00J1aCTH 3HAHHS;
yKa3aHHBIC B
YnoBaerBopuTeabHO ® pacrosHaer ONIHCAHHH crnocobeH
(moporoBrplii ypoBeHb) ¢buzMyeckue . KOPPEKTHO
naboparopHoii
OOBEKTHI; IPENCTaBUTH
paboThI;
® 3HaeT OCHOBHBIE cer 3HaHHUS B
METO/IbI peleHHS ™ MaTeMaTH4ecKoi
IPEACTaBIATE
TUTIOBBIX 3a1a4 U dopme

2 Komnerennus OITK-2

OIIK-2: cnoco6HOCTbIO BLISABISATHL €CTECTBEHHOHAYTHYIO CYIHOCTEL MpPo6/IeM, BOSHHKAIOMHX B
Xoxe NpoecCHOHAIBLHON NeATeNLHOCTH, NPHB/IEKATb [UIi HX pPemICeHHS COOTBETCTBYOMIMIA
¢bu3nKo-MaTeMaTHYeCKHI anmapar.
st GOpMHpPOBaHHA KOMITETEHIMH HEOOXOAMMO OCYIIECTBUTBH AL STAIIOB. JTAIlbI dopMupoBaHus
KOMICTCHUMH, ITPUMEHACMBIC /JIS OTOTO BHJBI 3aHATHH H HCHOJB3yEeMBIE CPECTBA OLICHHBAHMS

npeJcTaBieHs! B Tabume 5.
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Tabmua 5— Jranel GopMHPOBAHHSI KOMIIETEHIIMH H HCII0JIb3yeMble CPeCcTBA OLeHHBAHN

Buael sansaruai

¢ [JIPAKTHYCCKHC

3aHATHH.

e JlaGoparopHble
paboThI;

Cocras 3HaTE Ymers Baagers

OCHOBHBIE 3aKOHBI HCIIOTB30BaTh (PHU3HKO-
TEKTPOHUKH, & TAKKe MareMarHyeckui

Hasrixamu
0¢coOeHHOCTH HX anriapar JUisl pemeHus

00paboTku

ConepxxaHue >TanoB HIPOSIBJICHUS B KOHKPETHBIX 3a/1a4 B
. IKCIEPUMEHTATBHBIX

yCTpOHCTBAX 0071aCTH NMEKTPOHUKH H

PE3YIIBTATOB.
HaHOYIEKTPOHHUKH. HaHOJJIEKTPOHUKH.
e Jlexuuuy;

e 1aboparopHble e CamocTtosiTe/IbHAs paboThL.
paboTHI; paboTa CTyIeHTOB.
Hcnoabiyemple o Tecrt; e JlaboparopHbie e 3aumra
CpeacTBa ONeHUBAHHS ycrHas Oecena; paboTHL; 1abopaTopPHBIX
® DK3aMeH. e KoHcriekt pabor.
CaMOCTOSTENBHON
paboTEHL

OO6111e xapaKTepHCTHKH NIOKa3areliel 1 KPHTEPHER OLIEHHUBAHH KOMIETEHIIUH Ha
BCEX JTallax mpHBe/IeHb! B TadmuIe 6.

Tabanua 6 — O0mue XapaKTepACTHKH MoxKa3aresieil ¥ KPUTEPHEB OICHHBAHHSA KOMIIETEHIHH 110

Tanam

Hoxazatenu n

3HaTh Ymets Baagers
KpHTEpHH
Ob6nanmaet Obnanaer
(baKTHYECKHMH H JHAara3oHoM
TEOPETHYECKHUMH IPAKTHYECKUX
N Koutpomupyer pabory,
N 3HAHUSMH B YMEHUH, TpedyeMbIx
OTtanyHo (BbICOKMIt MPOBOJIUT OLICHKY,
npeaenax IUTS. pa3BUTHS
YPOBEHB) . COBEPIIEHCTBYET
U3y4aeMoH 001acTH | TBOPYECKHX N
" JeicTBHA paboTh
C NMOHUMAaHUEM peleHu,
IpaHuI] abcTparupoBaHus
IIPUMEHHMOCTH npodieM
Ob6sanaer beper
3HaeT paKThl, JTHANa3oHOM OTBETCTBEHHOCTh 3a
I PUHIHITEI, IPaKTH4YECKUX 3aBepIleHHE 3a1ad B
Xopomo (6a30BbIi npolieccsl, obinue YMEHHUI, TpeOyeMbIX UCCIIC/IOBAaHHH,
YpOBeHb) [IOHATHS B TS pelieHus rpucriocabiiiBaeT CBOE
npenenax onpeaeeHHbIX MIOBEJICHHUE K
u3y4daeMoi obnactu | npobiem B obiactu 00CTOATENTLCTBAM B
HCCIIEIOBAHUS peleHuH mpodieM
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Y10BJIETBOPHTEILHO
(moporoBblii ypoBeHs)

O6nanaer
0a30BLIMH O0LIMH
3HAHUAMU

Obnanaer
OCHOBHBIMH
YMEHHSIMH,
TpeOyeMbIMH IS
BBITIOJTHEHHS
MPOCTHIX 3aa4

Paboraet npu npsmom
HabmogeHuU

Tabauua 7 — Iokaszarenn n KPHTCPpHH OLICHHBAHHA KOMIETEHIMH HA YTanax

Iokazarenu n
KpHTepHH

3Hars

Ymertn

Baaagers

e CBoOoaHO
OpPHEHTHUPYETCH B

® [IPUMEHATH
0a30BEle 3HAHUS B

pa3paboTke yCTpoicTB
NMEKTPOHUKH H

3ajaqy Ha TI0O00M
yrane pa3paboTKu

3aja4ax MEKTPOHAKH HE3HAKOMBIX
¥ HAHOBJIEKTPOHHKH; CHTyaluiX; e crnocoben
. Brnaneer ® [IPUMEHATH PYKOBOIUTH
BO3MOXXHOCTSIMH COBpPEMEHHEIE MEXIUCHHILTHHAPH
COBPEMEHHBIX IIPOTpaMMBI Ol KOMaHJI0if;
OT1inuno (BLICOKHIM IIpOrpamMMm pacdera pacdera yCTpOMCTB | o cBOOOHO
YPOBEHbD) yCTPOUCTB MHKPO- H MHKpPO- # BIAJICET pa3HbIMHU
HaHO3JIEKTPOHHKH; HAHOZJIEKTPOHHKH; | COBpeMEHHEIMH
e (CBoOOmHO BIaiceT |® HCIOJB30BATH crioco0aMH perneHus
busmxo- bu3znko- 3a[a4 MIEKTPOHUKH H
MaTreMaTH4eCKUM MareMaTH4eCKH i HAHOYJIEKTPOHHKH.
anmaparom, anmapar Jyis
UCTIONB3YEMbIM B pemeHns 3anaq
TEKTPOHHKE. SNIEKTPOHHUKH.
. Nmeer
IIpeJICTaBIICHHE O
Jajlatax, o Jlonars
BO3SHHUKAIOIIUX MPH
[IOCTABIICHHYIO

® KOMIICTCHTCH B

HaHOJJIEKTPOHHUKH; .

YCTPOHCTB Pa3IMYHBIX
. [IOHAMaeT X

JIEKTPOHUKH; CHTyaIusx
BO3MOXHOCTH

. ® [OOJH30BATHCH (pabota B
Xopomo (6a3oBblit COBpEMEHHBIX N
yKa3aHHOMN MEXIMCIHIITTHHAPH
YPOBEHB) [IporpaMM pacueTta ., .
o IporpaMmoi Oif KoMaH[Ie);
YCTPOHCTB MUKPO- U .
) pacdeTa yCTpOHCTB | @  BiajieeT HaBBIKAMH

HAHOJIEKTPOHUKH; o

MHKpPO- H pacdera ycTpoicTB
. IIpencramnser .

HaHOYIEKTPOHHKH; 3NIEKTPOHUKH.
BO3MOYKHOCTH (PH3HKO-

® [IPOM3BECTH pacyeT

MareMaTH4eCcKoro o

110 MpeUIKEHHOH
amnapara,

METONIHKE.
UCIIONB3YEMOTO TIPH
peLIeHMH 3a/1a4
SIEKTPOHUKH;

YioBieTBOpHTEIBHO | [OHHMAaeT ®  yMEET pEeuInTh e BiajJeeT
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(moporoBelil ypoBeHb)

KOHKPETHYIO
3ajauy,
MOCTaBJICHHYIO Ha
OTnpeAeNeHHOM
sTarne pa3paboTku
YCTPOHCTB
HEKTPOHUKH;

¢ [IOHUMAeT
BBIIOJTHEHHOE
pernenue GU3HKO-
MaTreMaTH4eCKol
3a1a4M B 00J1aCcTH
IEKTPOHHKH.

KOHKPETHYIO
3a7a4y,
NOCTaBJICHHYIO Ha
OIIpeIeNIEHHOM
sTane pazpaboTKu
YCTPOHCTB
3IEKTPOHUKH;

* yMmeeT

MIPEACTABIATH
pe3yabTaThl CBOEH
paboThL

TEPMHUHOIOTHEH
NpeIMETHON
00JIaCTH 3HAHHUSA,
BJIaJI€€T HAaBbIKAMH
COCTaBJIEHUs
oT4eTa 0
NpoHeTaHHON
pabore.

3 Komnerenmusa ITK-1

IIK-1: cnoco6HOCTHIO CTPOHTEL NpocTefimue PH3HUECKHE H MaTeMaTHIeCKHe MOJIe/TH NpHOopoB,

CXeM, YCTPOHCTB H

YCTaHOBOK

IICKTPOHUKH n

HAHO3JICKTPOHHKH

PA3JIHYIHOTO

(l)yHKHHOHaJleOFO Ha3HAYCHHS, 2 TAKIKE HCII0Jb30BATL CTAHAAPTHBIC IPOrpaMMHBIe CpeICTBa
HX KOMIOBITEPHOr0o MOAC/IHPOBAHUA

Jind  GopMHpOBaHMS KOMIIETCHIHH HEOOXOIMMO OCYUIECTBHTH pSAJ  JTamoB.

Orarsl

dbopMHpOBaHUSA KOMIIETEHI[HH, IPUMEHAEMbIE IS 3TOr0 BHABI 3aHATHI H HCHONB3YEMBIE CpECTBa
OLEHUBAHUA ITpEICTaBICHBI B TabmHIe 8.

Tabauua 8— Itansl popMupoBaHHA KOMIETEHIMH H HCII0JIb3YeMble CPEICTBA Oll¢cHHBAHHS

Cocras 3HaTh YMmern Baagers
HaBrikamu
CocraBuTth
OCHOBHBIE TPHUHIIHTIBI 00paboTku
GYHKIHOHABHYIO CXEMY
GYHKIIHOHUPOBAHHUS N 9KCIIEPHUMEHTATIBHBIX
N YCTPOHCTBA IEKTPOHUKH
CoaepxaHue 3Tanos YyCTPOMCTB Pe3yIBTaToB
U HAHOZJIEKTPOHHKH, a .
JNIEKTPOHMKH H IPOCTEHITHX
TaKXe MOACHUTD
HaHO3JIEKTPOHHKH . NEKTPUUECKUX
B3aHMOZCHCTBHE Y3JIOB. 9
H3MEpEeHHIH

e JlaboparopHble

e JK3aMeH.

paboTHI; e JlaboparopHbie
. o Jlexnuu; aboThI; e JlaboparopHbie
Buab! 3anaTuii T p ’ partop
e [lpakTnueckue e CaMmocTosTeNbHas paboThi;
3aHATHA. paboTa CTyaeHTOB
Hcnoabsyemsbie o Jlomyck K ¢ Jlaboparopusie e 3ammra
cpeicTBa OLlEHUBAHUNA nabopaTopHBIM paboTsI; nabopaTropHbIX
paboTam; e Koucnexr pabor
e KoHTposbHBIE CaMOCTOATENBHOMN
paboThI; paboTHI.
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OO1mue XapakTepHCTHKH ITOKa3aTelell U KpHTEPHER OLIEHHBAHHS KOMITCTEHIMH Ha
BCEX JTanax MpHBeAeHBI B Tabsmie 9.
Tab6smuua 9 — O6mue XapaKTePHCTHKH N0OKA3aTeseil M KPHTEPHEB OIIEHHBAHHS KOMIIETEHIUH 110

JTanamMm

Iokazareau n

3HaTh Ymern Bnagers
KpUTEpHH
O6nanaer Obnanaer
baxTrdeckuMH u JHANa30HOM
TEOPETUUECKAMH IPAaKTHYECKUX
" Kontpompyer padory,
. 3HaHUSIMH B yMeHHH, TpebyeMbIx
OT1imnuHO (BBICOKHI IIPOBOJUT OLICHKY,
npezaenax IUTs pa3BUTHS
YPOBeHbD) . COBEpIIEHCTRBYET
H3ydJaeMoH o0macTH | TBOpYeCKHX .
. JAeNcTBUA paboThHI
¢ IOHUMAaHHEM pELUCHUH,
IpaHMUII abcTparupoBaHus
HPHMEHHMOCTH npobneM
Obnamaer Beper
3Haet ¢daxThl, AMara3zoHOM OTBETCTBEHHOCTH 3a
I PHHIUIIEL, IIPaKTHYECKIX 3aBepIleHHE 33/1a4 B
Xopomo (6a3oBbIit IpoIEeCCHl, o0ImuHe YMEHHH, TpeOYEMBIX | HCCIIENOBaHHM,
YPOBEHD) HOHSATHUS B JUIsL peIICHUS npucrocadiIuBaeT cBoe
penenax olpezieTICHHBIX MIOBEJICHHE K
u3y4yaeMoH obnacTu | mpobiieM B 001acTH 00CTOATENLCTBAM B
HCCIICTIOBAHHS peleHHH npobiaem
Obnanmaer
OCHOBHBIMH
OO6napaer
YiaoBiieTBOpHTEILHO YMEHUSIMH, Pabotaer mpu npsimom
(moporoseblif ypoBeHb) OazoBEIMH OBIIMM ebyeMbIMH 15 HaOIIONICHHH
P yp 3HaHUAMH Thevy
BBITIOJTHEHHS

MNPOCTHIX 3a1a4

Tab6anua 10 — [Toka3aresn n KpHTEPHH OLIEHHBAHHS KOMITETEHIHH HA YTAAaX

IToxaszareau n
KpHUTEpHH

3Hath

YMmern

Baajners

OranyHo (BbIcOKMit
YPOBEHD)

® aHAIU3HpPYET

CBSI3H MEXIY
Pa3ITHYHBIMH
HOHSATHAMH U
3aKOHAMH
3EKTPOHUKH H
HAHOBJIEKTPOHHKH

® aHAIHU3UpYET

OCHOBHBIE
¢duznyeckue
OTJIMYHS B

IPHHIMIAX

e cBoOGOnHO
OPUMEHSATH

SNIEKTPOHUKH B
HE3HAKOMBIX
CUTyaLUsX;

® MareMaTH4YeCKH
BBIPAXXAaTh, H

A0Ka3bIBaTh
IMOJIOXKCHHA

npeaMeTHOH

OCHOBHBEIC [TOHATHSA

apryMeHTHPOBaHO

e crnocobeH
PYKOBOJIHTH
MEXIHCLHIUTHHADH
O¥ KOMaHI0¥;

e CBOOOIHO BiajgeeT
Pa3HBIMH
crocobaMu
HpeCTaBICHHS
bu3ndeckoi
uHOpMaIUH B
rpaduyeckoil u
MareMaruieckou
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JeHCTBHS 0071aCTH 3HAHHS bopme
pa3IMYHbBIX
MEKTPOHHBIX
YCTPOHCTB;
uMeeT CaMOCTOSATEIIHHO
npeacTaBieHue 00 nonbupaet u KPHUTHYECKH
OCHOBHBIX FOTOBHT [ OCMBIC/IHBAET
MOHATHSX H IKCIIEPUMEHTA MOJIY4EeHHBIC
3aKOHAaxX HeoOXoIuMoe 3HAHMS,
3MEKTPOHUKHU U 00opyIIoBaHuUE; KOMITETEHTEH B
HAHOJIEKTPOHHUKH HPHMEHSET METOIbI pasIHYHbIX
. HMeeT eIIeH!Us 3a7a4 B cHUTyauusx (pabora
Xopomo (6a30BbIi p an Tyauuax (p
ypOBeHB) npencTaBieHue 0o HE3HAKOMBIX B
OCHOBHBIX CUTYaITUsX; MEXTUCIUIIMHAPH
du3ngeckux yMeeT KOPPEKTHO O KoMaHe);
OTIMYHSX B BBIpAXarh 1 BJla/iceT Pa3HbIMH
HOpUHIATIAX apryMEHTHPOBaHHO criocobamu
neicTBUs 000CHOBHIBATH IIPEICTABJICHAS
pa3IM9HbIX MIOJIOXKEHHUS busngeckoi
ANEKTPOHHBIX IIpeaMETHO HHbOpMAIIH
YCTpPOMCTB; obnacTy 3HaHUSA
JlaeT ollpenieNeHns
OCHOBHBIX
NOHATHI yMeeT paboTarb co
3NMEKTPOHUKH U CIIPaBOYHOM
" BJIa/IeeT
HaHOAIEKTPOHHKH JUTeparypoi; .
TEPMHHOJIOTHEH
BOCITPOU3BOIUT UCIIOIB3YET .
OpeaMeTHOH
OCHOBHBIE npubopEl,
00acTH 3HAHHIA,
¢bu3nueckue yKa3aHHBIE B
Y10BJIeTBOPHTEILHO CIIOCO0OCH
o SBJICHUS, ONMCaHUHU
(moporoBwlit YpoBeHs) . KOPPEKTHO
Jexalue B naboparopHOii
IIPEICTaBHTh
OCHOBE paboThI paboTH;
3MEKTPOHHBIX eeT SHAHHA B
YCTPORCT; iMe CTaBIIS MareMarn4ecKoH
Tb
’ ped . dbopme
HMEET caMble pe3yibTaThl CBOEH
obrurue paboTsI
IPEACTaBJICHHS O
HaHOZJIEKTPOHHKE

3 TunoBble KOHTPOJILHbIE 33AHHSA
Jlng  peanusauuy  BENIENEPEYHCIICHHBIX 3a/iad  OOYYEHHS HCIONB3YIOTCS  CleAyIOUIHe
Marepualbl:

— THIIOBbIC KOHTDOJIbHBIE 3a[aHHsl MM HMHBIE MaTepualibl, HEOOXOJHMBIE JIIS OLEHKHM 3HAHUM,
YMCHHUH, HaBBIKOB M (WJIH) ONbITA JEATEIbHOCTH, XapaKTePU3YIOLMX HTarbl (HOPMHPOBAHUS
KOMIIETEHIIHH B IIpoliecce OCBOEHHA 00pa30BaTeIbHON IPOTPaMMEL, B COCTABE:

Tect:
1. TecTbl 1S TPAKTHYESCKUX 3aHATHIA:
1) KnneMaruka nocrynareiapbHOro JIBHIKEHHS.
2) Knnematuka BpalareIbHOTO IBUKEHHS.
3) JIuHamMuKa MOCTYNaTeIbHOrO IBHIKEHUS.
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4) JlnHamMuKa BpalnarelbHOro IBUKCHHSL.

5) MonekynspHas ¢dusuka. KilaccHueckye cTaTHCTHKH.

6) TepmonuHamuka.

7) 3axon Kysona. HanpsskeHHOCTS.

8) Iotennuann.

9) Meranbl 1 THATEKTPUKH B JIEKTPOCTATHIECKOM T10JIE.
10) Marautocraruka.

11) JIBrkeHHe 3apanoB H TOKOB, paboTa B MATHUTHOM TIOJIE.
12) SIBnienne 51eKTPOMArHUTHON HHAYKUMH. DHEPrUs OIS
13) 'apmonmyeckue kojebanus.

14) CobonHbIe M BHIHYKIECHHbIE KOJeOAHUS.

15) Bonnsl. D¢ddexr omrepa.

16) UrTepdepennus ceera.

17) Mudpaknms.

18) lonsapusanus.

19) TermnoBoe u3inydenue.

20) Bremnwnii hbotosddexr.

21) Buemnnii porosddext. Ddpdpext Kommntona.

22) ®otonsl. [laBnenue cpeTa.

23) Cnexrpsi.

24) BonHOBEBIE CBOHCTBA MHKPOYACTHII.

25) OneMeHTBI KBAHTOBOW MEXAHUKH.

26) KBaHTOBag crarucTHka.

37) SAnepuas ¢pusuka.

2. Tectsl [t nabopaTtopHBIX 3aHATHIA:

1) Kunmematnka paBHOYCKOPEHHOIO BpalleHHs

2) Jlmnamuka MasTHuka OGepOexa

3) Msyuenue pacrnipenenends Maxcseia

4) MW syuenue pacnpenenenns bonpiMana

5) OmnpexneneHue OTHOIEHHS TEIIOEMKOCTEH ra3a METOIOM Knemana-/lezopma

6) H3ydeHne 31eKTPOCTATHYECKOTO TTOJIS

7) H3sydenue CBOHCTB IM3NEKTPHKOB B NIOJIE IIOCKOTO KOHIEHCATOPA

8) Omnpezenenue OTHOCHTENBHOM THAICKTPHYECKOH TPOHHUIIAEMOCTH TBEPBIX
JU3NEKTPHKOB

9) Usmepenue yaenbHOTO 31€KTPHYECKOTO CONPOTHBICHHS METALIOB

10) MsydeHne MarHuTHOrO MOJIS KPYTOBOTO TOKa

11) Onpenenenne yneapHOro 3apsiia 31eKTpoHa METOIOM MAaTHETPOHA

12) Wsyvenue 3aTyxaromux Kojiebannii KpecToo6pasHOro MasiTHHKA

13) H3yueHue 3aTyxarolmuX 31€KTPOMarHUTHBIX KOJeOanuii

14) Cnoxenne B3aMMHO IepIIeHIHKYIAPHBIX Konebannii. Ourypsl Juccaxy

15) Usyuenue unTepdheperinn naszeproro usayyenus. Onsrr IOura

16) Msyuenne nudpakiiuu nazepHoro H3IyyeHHs OT [Me/H 1 HUTH

17) H3yueHune 3aBHCHMOCTH 3HEPreTHYECKOH CBETUMOCTH CEpOTO Tejla OT TeMIIepaTyphbl

18) Bremnuit horospdexr. Usyuenne 3akona Ctonerosa n mposepka dopMy el
DffHmreiHa

19) Msyuenne cnexrpa aroma Bogopoja. (ITocrosunas PunGepra)

20) TyunenbHBIH 3 deKT B BEIPOKIAEHHOM p-n — IIEpEXOe

21) Bryrpennuit porospdext

HpHMep TCCTOBOTIO 3aJaHUus Ui HPAKTHUYECKOTO 3aHATHS,
«MeTajuibl u AHINIEKTPHKH B 3JIEKTPOCTATHYECKOM I10J1e».
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bujer 1.

1. Yro xapakTepH3yeT BEKTOp HONApH3aHy P ?
1) JIAOIBHBIH MOMEHT €IMHHIB 00beMa HIIEKTPHKA;
2) JIunonbHei MOMEHT aToMa (MOJIEKYIIbI) TUAIEKTPHKA;
3) Bennuuny, NoKa3pIBaIOLLYIO BO CKOJIBKO Pa3 HIEKTPUYECKOE T0NIE, BO3PACTAeT B AUINEKTPHKE:,
4) Benuuuny, MOKa3bIBAIOMIYIO BO CKOJIBKO Pa3 MMEKTPHYECKOE MOJIE, YMEHBINAETCS B
JTHUOJIEKTPHKE.

2. VKakuTe BRIpaXeHHs TeopeMbl ['aycea Ui mosis BEKTOpa 31eKTPHIECKOro cMeleHus D .
a) D= ESOE; 6) mD -dS = 49 cso600m ; B) VD = pceoéodn;
N

F) mD‘dgzchoé TG s > I[) VD:pmo&n()H *+ P casssan -
S

1) a; 2) 6; 3) B; 4Hr; 5 nm 6) a, 0; 7) a, B; 8) 6, B;

9)a,r; 10) a, m; 1D o
3. Bo3aymHbIi KOHAE€HCATOP YaCTHYHO 3AONHEH JUAIEKTPHKOM. B kakolf U3 ero gacTeit Gosbime
HaIpsHKEHHOCTD JIEKTPHYECKoro moid E , a B kKakoH — anexTpryeckoe cMemenne D ?
a) 3NIeKTpHYIECKoe cMeleHue Gosmme B obnactu 1;
0) HaNPSXEHHOCTH MIEKTPHYECKOTO 1011 GobIie B obnacty 1;
B) 3IEKTPHYECKOE CMELIEHHE OONbIIe B 00NacTH 2;
T') HAIPSPKEHHOCTD MIEKTPHYECKOTO 1018 GoJIblie B 001acTH 2;
) HAaIIPSPKEHHOCTH JIEKTPHYECKOTO 110/ OJIMHAKOBA B 00€HX 00/1acTaX;
€) SIIEKTPHYECKOE CMEIIeHHE OJMHAKOBO B 00€UX 00IaCTAX.
a6, 2)ar; 3)an 46,8 5)6,e; 6)B,1; 7)B, A 8)
1, e.
4. HaliTi eMKOCTBb IIJJOCKOTO KOHJEHCATOPa, H300PaKEHHOrO Ha PUCYHKE,
HOJIOBHHA 00BEMa KOTOPOTO 3aMOTHEHO AUYIEKTPUKOM C OTHOCHTEJIFHOM
JHIIEKTPHYECKOH IpoHHIaeMocThio 3. Ilnomans kaxmnoit o6xiiagku
KOHjIeHcaTopa paBHa 10 cM?, a paccTosHre Mexay HUMu | mm. OTBeT narh B
5. YKaxXuTe HOMEP PUCYHKA, Ha KOTOPOM H300paKeHB! THHAH BEKTOPa

BIIEKTPHYECKON HHIYKIUY D Ha rpaHHIe pasjiena ABYX JUIIEKTPHKOB C £1 < €.

&; &> £ £ £; £ £; £
1. 2. 3. 4.

ITpumep TecTOBOTO 3aaHus Ui Ta6OPAaTOPHOTO 3aHATH.
ONPEAEJIEHHE YIEJBHOI'O 3APSIIA DJIEKTPOHA METOAOM MATHETPOHA
Bapuanr 2
1. Io xako# TpaeKTOpHH JBHXKETCS B 0OIIEM Cllyuae 3apsKeHHAs YaCTHIA B OJHOPOIHOM
MarHuTHOM noJje?
Otsetsl: 1) 110 npsmoit;  2) no napabone; 3) no rumepGoe; 4) 1m0 cuMpain; 5) 10 OKPYKHOCTH.
2. IlapannensHo NPSIMOMY IPOBOJHHKY HA HEKOTOPOM PACCTOSHHH
OT HETO, JIBHKETCA CO CKOPOCTBIO ¥ MIEKTPOH. YKa3aTh Ha PUCYHKE
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HamnpasJieHHe Cuitbl JIopena, NelCTByIOIEH Ha SIEKTPOH, eClH 110 MPOBOJHUKY IIYCTHTH TOK 1.
3. Tpu 4acTHbl ¢ ONMHAKOBBIMH MacCaMH H 3apA/aMH BJIETAIOT B OHOPOIHOE MArHUTHOE 110J1e
C Pa3HBIMH CKOPOCTAMH, KaK ITOKa3aHO Ha pUCyHKe. [IpuuéM v;<p; <

o v3. Kak cootHOCATCS Mexay co60i X nepuoss! Bpamenus T7?
oF
? > OtBeTnl: 1)T1<T2<T3; 2)T1>T2>T3; 3)T1=T2=T3;
U B 4) Jlnd oTBeTa JAaHHBIX HENOCTATOUYHO.
e & & 4. MHKpOYacTHIIBI BIETAIOT B OHOPOJHOE MATHUTHOE TOJIE C
a9 9 4q HOCTOSHHOH CKOPOCTBIO, KaK IOKa3aHo Ha pucynke. Kakol 3apsa uMeror

YacTHIHI?
a)q1=+q; 6)q=+q; B)q3=+q;
DQ=-¢ [NGP=-q¢ e)q=-q;

—p
U )K)qlzo; 3)q2=0; H)q:;:O.
q:2
N

Orseter: 1)a,6,B; 2)na,e; 3)x,3,1; 4)a,e,3;
5)B,,3; 6)6, x, u.
5. Kakoe U3 IpUBEIEHHBIX HIKE BBIPAKEHHH OpeCTaBIIsIeT
coboi crily, TEHCTBYIONIYIO Ha MOJIOKHTENHHO 3apsHKEHHYIO YACTHILY,
OBHKYIHYIOCS OHOBPEMEHHO B IEKTPHYCCKOM H MArHHTHOM IOJIAX?

1) F=qE+q[B,6} 2) F = qE+q[5,l§} 3)
F= qE+q(E,D} y F = qE’+q(6,E)

TembI KOHTPONBHBIX PaboT:
1) Kunemarnka MatepHaIbHOM TOYKH.
2)  JluHaMHKa NOCTYHATEILHOTO JBHKECHHUS.
3) JluHaMmMKa BpallaTeIbHOTO ABHKEHHS.
4)  Pabora u 5Heprus. 3aKOHBI COXpAHEHHS.
5)  Kiaccuueckue CTATHCTHKH.
6) Tepmoaunamuka.
7)  3akon Kymona. HanpskeHHOCTS.
8)  Ilorenmman u pabora.
9)  MeTaniel © AUBIEKTPHKH B 3JIEKTPOCTATHYECKOM HOJIE.
10) Maraurocraruka.
11) JIBMKeHHe 3apsOB ¥ TOKOB B MATHUTHOM IIOJIE.
12) DnexkTpoMarHUTHAsA MHIYKIIMS.
13) Konebanus.
14) BomHeL
15) HWnarepdepeniius.
16) Mudpaknus.
17) Temtoroe usnyuenue.
18) Buemnuii porosddexr. Ipdexr Komnrona.
19) AtoMHBIE CIIEKTPHI.
20) KsantoBasg MexaHHKa.
21) KBaHTOBBIC CTATHCTHKU.
22) ®dwusuka TBEpOOro TEIA.
23) PamnoakTHBHOCTD.
[Ipumepst KOHTPOIIBHBIX paboT.
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buser 11.
JBH:KeHHe 3apsA/10B H TOKOB B MArHHTHOM H0JIe

1. Tlnocku# kBaapaTHELH KOHTYp CO CTOPOHOH 9 cM CBOGOIHO yCTAHOBUIICH B OJHOPOIHOM MATHHTHOM
none ¢ uuayknued 3 Ti. [lpu moBopote KOHTypa BHEITHHMH CHIAMH BOKPYT OCH, IIPOXOJIAIIER yepes
CEpEIUHbI TPOTHBOIONOKHBIX CTOPOH, Ha yron 60° coeepurena padota 396 m/Ix. Haiitu cuiy Toka B
KoHType. Tok npu moBopoTe He H3MEHSETCSI.
2. KBazparHas npoBoJIoYHas paMKa PAcIOOKeHa B O{HON IIOCKOCTH ¢ JTHHHBIM TIPSMbIM IIPOBOOM
TaKk, 4To JABe e€ CTOPOHBI HapaulenbHbl nposody. Ilo paMke u IpoBOAY TEKYT OJMHAKOBBIE MO
BETUYMHE TOKH 63 A kaxibii. Hality cuiy, nefcTByromyio Ha paMmKy, eciiu Gmbkaifimas kK IpoBOxy
CTOpPOHA PAMKH HaXOAUTCS OT HETO HA PACCTOSHUH, PABHOM [IEPUMETPY PAMKH.
3. HalTi ycKOpeHHe 3JIeKTPOHA, IBHXKYWIETOCS B COBIAJAIOIINX 110 HANPABICHHIO SIEKTPHYCCKOM H
MarHHTHOM IIOJISIX. ODJNEKTPOH BJ€TeN ¢ HadanbHOH ckopoctsio 2111 M/c mepHeHAHKYISpHO
HarpasIeHuto nonel. Hanpsok€HHocTh snexTprdeckoro nosst 479 B/M, a HanpsXEHHOCTh MATHUTHOTO
270 kA/M.

burner 24.

TenoBoe u3nyuenne

1. Temnieparypa abcomoTHo YEpPHOro Tella H3MEHHIACH IpH HarpeBaHuH oT 1942°C no 1803°C. Bo
CKOJIBKO pa3 yBEITHYH/IACh IPH 3TOM MaKCHMAaJIbHAs JTYYEeHCIYCKaTeIbHAs CIOCOOHOCTD?
2. Meercs nBa abComOTHO YEPHEIX HCTOUHHKA TEIUIOBOTO M3nydenus. TeMmeparypa OQHOTO H3 HUX
pasna 850 K. HalinuTe Temneparypy Apyroro HCTOMHMKA, €CITH JUTHHA BOIHBL, OTBEYAOIIAS
MaKCHMYMY €T0 HCIYCKaTeJIbHOH CHOCOOHOCTH, Ha 64 HM GOJBIIIe IJTHHBI BOJHEL, COOTBETCTBYIOMIEH
MaKCHMYyMY HCIyCKATeJIbHOH CIIOCOOHOCTH MEPBOT0 HCTOYHHKA.
3. llpu kaxo# Temieparype WHTErpalbHas CBETHMOCTD IOBEPXHOCTH CEPOTO Tela ¢ KO3 HIHEHTOM
noroumenus 0,484 paBna sHEpreTHUYECKOH CBETHMOCTH aGCOMIOTHO YEPHOTO TENa, HMEIOLIETO
Temreparypy 1868°C? Orser nars B rpaaycax Llenbcus.

CnMcoK HHIMBHIYANBHBIX TBOPYECKHX 3aJaHHI:
1) Kunemaruka MaTepHaJIbHOM TOYKH.
2) JluHaMHKa MOCTYNATENLHOTO JBHKEHHUS.
3) JivHammMKa BpaIiaTeabHOIO JBHKEHHUA.
4) Pabora u sHeprus. 3aKOHBI COXPAHEHHUS.
5) Knaccuueckne cTraTuCTHKH.
6) TepMmomuHamuka.
7) 3axon Kynona. HampsixeHHOCTS.
8) Ilorenuuan n pabora.
9) Merannsl U JUINEKTPUKH B HJIEKTPOCTATHYECKOM TIOJIE.
10) MarauTtocrartuka.
11) [IBrkeHue 3apsiioB B TOKOB B MATHUTHOM I10JI€.
12) DnexTpoMarHuTHAs HHAYKIHUA.
13) Konebanus.
14) Bonssr.
15) Untepdepennus.
16) qudpakuus.
17) TenroBoe u3znydeHue.
18) Buemnuii pororddexr. Dddexr Komnrona.
19) ATOMHBIE CHIEKTPBI.
20) KBanToBast MexaHHKa.
21) KBaHTOBBIE CTATHCTHKH.
22) ®usuka TBepIoro Tena.
23) PannoakTHBHOCTE.
IpuMeps! REAMBHAYTIBHOTO TBOPYECKOTO 3a1aHHUS:
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Buner 5.

IHoTennman u paGora
1. DnexTpoH, ABHrasch U3 COCTOSHHS IOKOS B AMEKTPUYECKOM I10JI€, JOCTHT CKOPOCTH 1,5-10* xm/c.
Kaxyro pasnocTs noTeHIHanoB npommén 3meKTpon?
2. Mertannuyeckuii map paguycom 61 MM H ¢ norenmhantom 469 B OKPYXXalOT He3apsHKeHHOH
chepuueckoit 06on0ukoit paguycom 452 mm. Kaxum Gyaer notennuan 1apa 1mocnie Toro, Kak oH Oyjer
CcoeIHHEH ¢ 000IOYKOH?
3. JIBa TOYeHHBIX 3EKTPHIECKUX 3apaaa 56 HKn u 10 aKn naxongrcs B BO3/IyX€ Ha paccTosHuHU 42 cMm
ApYT oT Apyra. OnpenenuTs MOTEHIHAT OIS, CO3AABAEMOr0 STHMH 3apAIaMH B TOYKE, HAXOAAIEHCS
Ha paccTostHUK 60 cM OT 1epBoro 3apsaa u 61 cM oT BTOpOro.
4. Paguycel AByX NpOBOJAIIMX KOHUEHTpHYecKHX chep 44 cm u 232 om. Ha kaxmoit pPaBHOMEPHO
pacripenenéH 3apsg 277 uKit. HaliTi pa3sHOCTb HOTEHUHAIOB MEXIY chepaMH.
5. beckOHEeYHO NIMHHBIH MPAMOM MPOBOAAIIMIA UMIHEAP pagHycoM 1521 Mxm PaBHOMEPHO 3apsKeH C
THHEHHOH NIOTHOCTBIO 3apsaa 8 HKi/M. OnpenemTs pasHOCTS MOTEHITHATOB BYX TOYEK TOTO MO,
HaXOIIIHXCA Ha PAaCCTOSHUH 44 MM H 261 MM OT TOBEPXHOCTH IIWIMH/PA.
6. OmpenenuTs NMoTeHNMAN Ha PACCTOSHMM 31 MM OT OCH OJHOPOXHOTO GECKOHEYHO IIMHHOTO
HUBNIEKTPHYECKOTO CTepXHs (¢ = 15) pammycoM 15 MM, ecliM CTepikeHb 3apsDKeH ¢ OOBEMHOM
IoTHOCTEIO 20 MKKI/M ™. TloTenuman Ha ocu CTEPXKHA IPHHATH PAaBHBEIM HYIIO.

7. IloTeHnman o>NEKTPHYECKOTO MO HMEeT BHA: ¢ = 1o(x2 + y2)+202z (B). Haittu monyns
HanpsHKEHHOCTH MOJIA B TOYKE ¢ KOOPAMHATAMH: X =544 ¢M, y = 261 cM, z = 374 cm.

buner 8.

PannoakTuBHOCTS.
1. C nomompio cueruynka I'eifrepa ucciemyeTcs ckopocTh pacmaja HEKOTOPOIO pajHOaKTHBHOI'O
H30TONa. B HayanbHBIH MOMEHT BpeMEHH CUeT4MK naeT 97 uMmynscoB 3a 10 ¢. Kakoe wmcio
HMITYJIECOB JacT CYETYMK MO MCTEUYCHHH BpeMenH, paBHoM 1/2 T, rne T - mepuon monypaciana, 3a Te
xe 10 ¢? Caurars T>> 10 c.
2. Ilepunon nomypacnana dochopa 32p paBeH 16 cytox. Haiftn akTuBHOCTB mpemapara *°P yepe3 30
CYTOK, €ClI HavyanbHas akTuBHOCTE 141 MxKropu. Otser nars B kbk.
3. HafTi aKTHBHOCTB PaJHOaKTHBHOTO H30TONA HaTpus *'Na, Macca KoTOporo paBHa 18 Mkr, a nepuon
nojypacnaga 11 gacos. Otser mats 8 CH.
4. AKTHBHOCTH HEKOTOPOTO PaJHOM30TONA YMEHbINAeTcs B 9 pa3 3a 19 cyrok. Hafitu ero mepmon
noJrypaciaja (B CyTKax).
5. HaiiTi BO3pacT ApeBHUX JEPEeBSHHBIX IPEAMETOB, €CIH yIeIbHAS aKTUBHOCTH H30TOMA yriepona C-
14 y mux coctaBnsger 1/8 ynenbHOM aKTHBHOCTH 3TOTO K€ H30TONA B TONBKO UTO cpyOneHHBIX
aepesbsx. Ilepuon nomypacnana C-14 pasen 5865 Jer.
6. IloxouBmieecs AP0 PagHOAKTHBHOTO 37E€MEHTAa (MAacCOBOE YHCIO 172) ucnycruno o-gacruiy ¢
KMHETHYECKOH vHeprueit 5 MoB. Kakyro nomo monHol sHepruy, ocBoGoKIaEMON B 5TOM mporuecce,
COCTaBJLIET SHEPIHA OTAAUH JOYEPHETo Apa?
7. Ceobomno mHokomBimeecs aapo upumus ' Ir ¢ sHeprued Bo3OyxneHus 106 koB mnepemuio B
OCHOBHOE COCTOSIHHE, UCIIYCTHB Y-KBAHT. BBMMUCIHTE OTHOCHTENBHOE H3MEHEHHE SHEPTHH Y-KBAHTA,
BO3HHKAOLIEE B Pe3y/IbTaTe OTIAYH AApa.

Cnucok nmaboparopHeIx pabor:
1) Kunemartyka paBHOYCKOPEHHOTO BpallleHHS
2) JMunamuxa MastHuka OGepbeka
3) OmnpeneneHnue MOMEHTA HHEPLHH TBEPIBIX Te
4) W3zydenue BpalaTebHOIO U IIOCTYNATENBHOTO ABMKEHHUH HA MAlTHHE ATByna
5) Hzyuenue pacnpenenenns Makcpesiia
6) Hsyuenue pacnpenenenus bosasimMana
7) OmpeneneHye OTHOIICHHUS TEIIOEMKOCTEH Ta3a METOIOM Knemana-Jlezopma
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8) HzyyeHne TepMOAMHAMUYECKHX [IPOIECCOB

9) Hsydenune TerIONpoBOAHOCTH BO3AyXa

10) UzydeHne 31eKTpOCTATHYECKOTO N0

11) M3yuenue cBOMCTB IMIEKTPHKOB B TI0JIE IIOCKOTO KOHJEHCATOpa

12) Onpenenenne OTHOCHTENBHOR MUK TPHYECKON IPOHHIAEMOCTH TBEPIBIX THIEKTPHKOB
13) Usmepenue yaenbHOTO H1€KTPHYECKOTO COIIPOTUBIIEHHS METAIIOB

14) M3y4yenne MarHuTHOTO MOJIst KPYTOBOFO TOKA

15) Onpenenenne yaenpHOro 3apsaaa NEKTPOHA METOIOM MarHETPOHA

16) U3yuenue 3aTyxalomux KoieGaHuil KpecTooOpa3sHoro MasTHUKa

17) U3yuenne 3aTyXaromux 31eK TPOMArHUTHRIX KoJleOaHui

18) M3yuyenme BEIHYKICHHBIX 3TEKTPOMArHATHBIX KOJIeOaHHi

19) Crioxenune B3aMMHO HMepHEHIUKYIAPHBIX Konebanuil. Guryps Jluccaxy

20) Uzyuenue unrepdepenitnn nasepaoro usnyuenns. Onsit FOura

21) Uzygenue qudpakiiiuy na3epHOro H3Iy4eHHs OT MEIM ¥ HUTH

22) Usyuenue nudpakiny ceeta. (Jludpakinonsas pemerka)

23) UzyueHue nosspu3aiiy cBeTa

24) zyyenne 3aBHCHMOCTH HEPreTHUECKOH CBETHMOCTH CEPOTo Teja OT TEMIIEPATyPhl
25) Bueurnuii gporosddext. M3yuenune 3akona Cronerosa u nposepka hopMyisl DifHIITEHHA
26) Usyuenwue crextpa aroma Bogopoza. ([Toct. PunGepra)

27) IlpoBepka COOTHOMIEHHs HeOHpeIeIeHHOCTeH /uis (POTOHOB

28) TynnensHbr 5QHEKT B BRIPOXKIACHHOM P-n — IIEPEXOIe

29) Baytpeunnii potorddext

TeMbl 17151 caMOCTOATENBHOU pabOTHI:
1. KuneMmaruka.
2. JluHaMHKa NOCTYNATEIBLHOTO JBHKEHHSL.
3. JluHaMHKa BpaIiareIbHOro JBHKECHHUS.
4. MonekynapHas ¢pusuka.
5. KnaccHueckue cTaTHCTHKH.
6. TepmonuHaMuKa.
7. DnieKTpocTaTuka.
8. IlocTosHHBIN TOK.
9. MaruuTHoe nose B BaKyyMme.
10. MarauTHoe 1oJse B BEIIECTBE.
11. YpaBHenust Makcpenia.
12. Konebanus.
13. BomusL
14. BonroBast onTuxa.
15. AtomHas pusuka.
16. KBanropas mexanuka.
17. KBaHTOBBIE CTATHCTUKH.
18. PannoakTHBHOCTE. DIeMEHTaPHbIE YACTHIBL.

CrHcoK 9K3aMeHAIIHOHHBIX BOIPOCOB:
1 Cemectp.
Kunemaruka. HopmMansHOe 1 TaHTeHUHATIBHOE YCKOPEHHE.

[y

2. KuHemaTnka BpamaressHOTO ABIKeHHs. CBA3b MK/ YIIIOBBIMH U THHEHHBIMH
YCKOPEHHAMH.

3. Jlunamuxka. 3axonsl HeroToHa.

4. JIBMXKECHHWE CHCTEMBI MAaTE€PHANILHBIX TOYEK.

5. OcHOBHOE ypaBHEHHE THHAMHKH [I0CTYIIATEILHOTO JABHKEHHS HPOH3BOIBHON CHCTEMBbI TE.

6. Cuibl B MEXaHHKE.
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Kunernueckas sueprus.

Pabora u MomHOCTE.

KoHcepBaruBHbIe CHIIbL.

10. IlotenunansHas sHepPrus.

11. Ca3p MeX Ty OTEHIHANBHON SHEPTHeH H CHITOH.

12. OcHoBHOE ypaBHeHHE IHHAMUKH BPAaIATENLHOTO JBHKEHHS OTHOCHTEIBHO HEMOIBHIKHOMN
TOYKH.

13. YpaBHenue TMHAMHKY BPAINATeIbHOTO ABHKEHHS OTHOCHTENBHO HETIOIBHKHON OCH.

14. MoMeHT unepimy.

15. Kunerudeckas sHeprus Bpallarollerocs Tela.

16. PaboTa BHEITHUX CHII IIPH BPAILEHUH TBEPJIOTO Tella.

17. 3akoH COXpaHEHHS MEXaHHYECKOH SHEPrUH.

18. Yrap aGCoMIOTHO yIpyTHX B HEYIIPYTHX Tell C TOYKH 3PEHHs 3aKOHOB COXPAHEHHA.

19. 3akoH coXpaHEHHs MOMEHTA HMITYILCA.

20. Mexanuka %HAKOCTH. YPaBHEHHE HEPA3PBIBHOCTH CTPYH.

21. VYpasuenue Bepuymnnu.

22. Bsa3kocTs.

23. C3xMMaeMOCTE XHIKOCTEH U ra3oB.

24. JlamunapHoe u TypOyJIeHTHOE TeYeHHE.

25. JIBuxeHue Tel B )KHAKOCTIX U rasax.

26. Hennepuuansasle cucTeMbl 0TcuéTa. CHITBI HHEPIIHH.

27. 1lenTpobexHast cuia HHEPIUH.

28. Cuna Kopuosuca.

29. Ipunnun otHocHTenbHOCTH [Nammes.

30. PensTuBucTCcKas MexaHuka. [Ipeo6pazopanus Jloperna.

31. Cnencraus u3 npeobpasosanmit Jloperua. OTHOBPEMEHHOCTD COBBITHI B Ppa3HBIX CHCTEMax
OTCYéTa.

32. Caencreus u3 npeoGpasopannii Jlopenua. [[IHHA TeN B PasHBIX CHCTEMAX OTCUETA.

33. CnencrBus u3 npeo6pasosanuii Jloperna. JIMMTenbHOCTE COGBITHI B pa3HBIX CHCTEMax
orcyéra.

34. PenatuBucTcKas KHHeMaTHka. CIOXKEHHE CKOPOCTEH.

35. PenATHBHCTCKASA JHHAMHKA.

36. PeIITHBHCTCKOE BBIPAXKEHHE JIJIsI SHEPTHHL.

37. B3aMMOCBS3b MacChl H SHEPIHH.

38. Ilonsitie 06 0611eit TEOPHH OTHOCHTETHHOCTH.

39. YpasHeHue COCTOSIHHS HAeaIbHOrO ra3a (YpaBHeHHE Menneneesa-Knaneiipona).

40. JlaBnenue. OCHOBHOE ypaBHEHHE MOJIEKYTIPHO-KHHETHYECKOH TEOPHH.

41. Temneparypa.

42. Bayrpenusas sneprus. Temnora u paGota. [lepsoe Hauano TepMOIHHAMUKH.

43. Cropocts ra3oBsix Mosexyi. Onsit IlltepHa.

44. Pacnipenienenne MoJIeKyI rasa 1o ckopoctam. OyHKIHA pacipenelenns Makcsena.

45. Haubonee BeposTHas, Cpe/Hss KBaIPaTHYHAS H CPEIHAL apHdMeTHIeCKas CKOPOCTH MOJIEKYJ1
rasa.

46. Pacnipesenenne MakcBesia 1o 3HaYEHHSIM KHHETHYeCKOM SHEPTHH.

47. ®opmyna MaxkcBesuta U1 OTHOCHTEIBHBIX CKOPOCTEit.

48. bapomerpuyeckas hopmyia.

49. Pacnipenenenue bonpimana.

50. Tennoémkocts rasa. ®opmyna Maiiepa.

51. U3oxopuueckuii mporecc.

52. M3zobapuyeckuii nponecc.

53. U3otepmudeckuii npouecc.

54. AnuabaTHyeckuii mpouecc.

el S
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Honutponnyeckue nmpoueccsl.

OO6parumsrit uukn Kapuo.

Heobparumsrii nukn Kapho.

OHTponH.

M3sMeHeHHe SHTPONUH NPH 00PaTHMBIX H HEOGPATUMBIX TIPOIECccaX.

Bropoe Hawaso TepMOAMHAMUKY.

Caobonnas u cBa3aHHad sHeprus. QH3NYECKUH CMBICH SHTPOTIHH.

CTaTHCTHYECKHUH CMBIC]T SHTPOIIHH.

TpeTpe Hayanmo TEPMOTUHAMHKH.

Peanpnrie ra3pl. Ypasuenue Ban-nep-Baansca.

®azoBble IpeBpaIICHUA.

ODneKTprUYecKuil 3apa. 3aKOH COXPaHEHHs SMEKTPHUECKOTO 3apsiia.

B3aumMozeiicTBrE 37IeKTPHYECKUX 3apsIoB B BakyyMme. 3akoH Kynona.

Dnexrpuyeckoe moje. HanpsokEHHOCTS dnexTpriyeckoro mosst. CHIOBBIE JTHHHH.
IIpuHOHDN CyNepIO3HIMH JIEKTPUIECKUX MOTEH.

Ione nunons.

Teopema Ocrporpazckoro-I'aycca a1t BeKTOpa HANPSKEHHOCTH MEKTPUUECKOTO HOJIA.
ITone GeckoHEUHOMN OMHOPOAHO 3aPSHKEHHOH ILITOCKOCTH.

ITone ABYX paBHOMEPHO 3apsSKEHHBIX ILTOCKOCTEH.

ITorneMoOTOpHBIE CHITBL

ITosne GeCKOHEYHOTO 3aPSHKEHHOTO HUIMHPA.

ITone chepuyeckoii npoBoaALIEH TTOBEPXHOCTH.

ITone 06BEMHO-3apSKEHHOTO apa.

Huddepennuansaas popma reopemsr aycea.

IMorennuan. PaGoTa cui 3IEKTPOCTATHYECKOTO TOJIS.

OHeprus B3aHMOIEHCTBHS CHCTEMBI 3apAJI0B.

CBa3b MEXy HANIPSOKEHHOCTHIO IEKTPOCTATHIECKOTO HOJIS M MOTEHIIHAIIOM.
Pa3HOCTE IOTEHUHATOB MEX/Ty TOUKaMH I0Is, 00Pa3OBAHHOTO GeCKOHEUHOM 3apsIKEeHHOM
IIJIOCKOCTBIO.

Pa3HOCT MOTEHIMATIOB MEX Ty TOUKAMH 01, 00Pa30BAHHOTO JABYMS GECKOHEUHBIMU
3apsKEHHBIMH ILIOCKOCTSIMH.

Pa3HOCTE MOTEHIMANOB MEXTy TOUKAMH IIOJIsL, 0GPa30BAHHOTO 6€CKOHEYHBIM 3apsKCHHBIM
JUIHHHBIM [HJTHHIPOM.

Pa3HOCTB [OTEHIMATOB MEXTY TOYKAMH I10JIs1, 06pa30BaHHOIO 3apsKEHHOH MyCTOTeNO0M
cdepoit.

Pa3HOCTb NOTEHUMAIOB MEK Ty TOUKAMH 110J11 BHYTPH 00BEMHO-3apAKEHHOTO Mapa.
IupKyIauns BEKTOpa HANPSHKEHHOCTH JIEKTPOCTATHYECKOrO HOJIS.

HHomspuzamus TUIEKTPHKOB.

CerneroanexkTpuku.

BeKTOp 5eKTpUYECKOTO CMEIIeH A (eKTpHYeCKas HHIYKIHS).

IToTok BexTOpa MMEKTPUIECKOrO CMEUIEHHH.

Hsmenenue sextopos E u D Ha rpanuue pasnena aByx AHIIEKTPHKOB.
Pacnpenenenue snekTprdecKux 3apaa0B Ha IPOBOJIHHKE.

Harpsixk€HHOCTE 1071 BONMH3H OBEPXHOCTH 3apSKEHHOTO IPOBOIHUKA.

CBOHCTBO 3aMKHYTOM POBOAAILEH 060TOYKH.

DNeKTPOEMKOCTS.

Konpencaropsl. CoeiiHEHHE KOHIEHCATOPOB.

DHeprus 3apsHKeHHOTO MPOBOIHHKA.

DHEprus 3apsHKEHHOTO KOHAEHCATOpa.

100. DHeprus MeKTpUYECKOro Mo,
101. TlocTosHHBIH 3IeKTpHUECKHUIl TOK. DleKTpudeckHuii Tok. I LIOTHOCTS ToKa.
102. YpaBHeHUe HENPEPHIBHOCTH.
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103. DnexrponBrxKyinas cuia.

104. O606ménnmnt 3akon OMa U1 HEOTHOPOJHOTO YYACTKA eI .
105. PassetBnéunsie uenu. [Ipasuia Kupxroga.

106. MomnocTs Toka. 3akod xoyns-Jlenna.

LR A DN -

P i ad " IRV IR VO R VS SR UV I SO T NS T (O I O T NS T 0 T N0 T N T N N B e G W GG U G
SO0V N PV~ O OVRNITANNDEWDN—=,OOVRIANNRWN—=O

41.
42.

43

2 Cemecrp.

Crari4eckoe MarHUTHOE NIOJIE B BaKyyMe. BeKTOp MarHHTHON HHIYKIUH.

3axon buo-Canapa-Jlarnaca.

MaruuTHOE none upAMOro Toka.

MarauTHoe none KpyroBoro Toka.

MarnuTHOE 1osne ABMXYIErocs 3apsa.

3akon Amnepa. Cuita, ieficTBytomas Ha MPOBOJHHK C TOKOM B MATHHTHOM IOJIE.
KonTyp ¢ ToKOM B MarHuTHOM Mole.

Cuna Jlopentia.

JBrOKEHHE 3apsKEHHON YACTHIEI B ONHOPOJHOM MarHHTHOM I[OJIe.

. Dbdext Xomra.

. [upKynauus BeKTopa MAarHUTHOM HHIYKITHHL.

. Marnurhnoe nose coneHouna.

. MaruuTtHOe nosne Topou/a.

. PaboTa no nepeMemeH IO IPOBOAHMUKA H KOHTYPa C TOKOM B MATHHTHOM MOJIE.

. MarnuTHOE noJte B BemecTBe. HaMarHH4eHHOCTE H HANPSYKEHHOCTH MATHUTHOTO TOJIA.
. MaruuTHBIE MOMEHTEI 3TEKTPOHOB H aTOMOB.

. JlnamMarseTusM.

. Ilapamaruerusm.

. CBOHCTBO (heppOMarHUTHBIX MaTEPHANIOB.

. MaranroMexannueckuit 3¢ pexr.

. [lpupoza cnoHTaHHOH HaMarHHYEHHOCTH (heppPOMAarHETHKOB.

. [Ipenomnenue Bexktopos E u H Ha rpanune pasnena AByX oMHOPOZHBIX MATHETHKOB.
. SIBneHne MEKTPOMArHUTHOM HHIYKIIHH.

. DNEKTPOIBIIKYIIAS CHIIA (3.11.C.) MHIYKIHH.

. [Ipupona sBneHust SIeKTPOMarHuTHON HHIYKITHH.

. Buxpessle Toku (Tokn Pyxko).

. SIBnienyie caMOWHIYKIIHH.

. B3auMHuas unaykius.

. DHeprus MarHUTHOTO IOJIA.

. BuxpeBoe anexTpudeckoe mnorne.

. Tok cMermenus.

. YpaBHeHus Makcsejuia.

. CKOPOCTB pacnpoCTpaHeHHs 3JIeKTPOMarHHTHOTO MOJIS.

. PendaruBucrckas TpakToBKa MATHMTHBIX SBJICHHIA.

. 'apMonm9eckue KoneGaHus U HX XapaKTEPUCTHKH.

- OCHOBHOE ypaBHeHHE TMHAMHKH FapMOHUYECKHX KoleOanmii. ['apMoHHYecKuii OCLIMILIATOP.
. Maremarnyeckuii MasTHHK.

. Ou3n4ecKui MasiTHHK.

. IIpy>KUHHBII MasATHHK.

- Hpencrapnenne xonebanuit mocpeICTBOM BEKTOPHBIX HArpaMM (METOJ BEKTOPHbIX

JuarpamMm).
Crnoxenure rapMOHHYECKHX KOJleGaHnil HAIpaBIIeHHBIX BOIb OJHOM IIPSAMOH.
buenus.

. Cl10:XeHHe B3aMMHO NePIeHTHKYIAPHBIX KosteGanuii. Ourypsr Juccaxy.
44,
45.
46.

CBOOOIHBIE 3aTyXAIOUIHE MEXAHHYECKHE KOJTeOaHUs!.
XapaKkTepHCTHKH 3aTyXaloluX KoneGaHui.
BbIHY>XK1€HHBIE MeXaHHUYECKHE KOTeOaHus.
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47. Dnexrpuyeckue KoneGanus. KBasucTalHoHapHble TOKH.

48. CeoGozHEbIe 271€KTPOMArHHTHBIE KOTIeOaH s B KOHTYpe 6€3 aKTHBHOIO CONPOTHBIICHHS.

49. CoGonHble 3aTyXalolue MMEKTPUUYEcKHe KoleGaHus B KOHTYpe.

50. BelHyX/I€HHBIE IEKTPHYECKHE KOTeOaHHUs.

51. PacpocrpaHeHHe BOJH B YIIPYToii cpenie.

52. VpaBHeHuUs MI0CKOH B ChpepHUECKO BOIH.

53. I'pynnoBas CKOpoCTh.

54. Hanoxenue (uarepdepenius) Bons. CTosdue BOTHEL

55. DHeprus ynpyroi BOJIHEL

56. 3Byk.

57. D dext Jomnnepa ajist 3ByKOBLIX BOJH.

58. BonHoBOE ypaBHeHHeE.

59. D5eKTpOMarHUTHBIE BOJIHEL

60. Ontuuecknii 3¢pdexr Jomnepa.

61. DHeprus 1eKTPOMArHUTHON BOJIHEL

62. IHTeHCHBHOCTD 37€KTPOMATHUTHOMN BOTHBL

63. OTpaxXeHHE U NPEJIOMIIEHHE EKTPOMATHHTHEIX BOJIH OT IPAaHMIIBI pasjiena JBYX OJHOPOXHBIX
JHIEKTPUKOB.

64. Unrepdepenuus ceera.

65. lllupuna nonoc uHTEpHEPEHIIHY.

66. KorepeHTHOCTS.

67. Metox Oura.

68. NnTepdepernns npu OTpakeHUH HIPH OTPAKEHHH OT TOHKOMN IPO3PAYHON [IACTHHKH.

69. Htepdepernns oT NIaCTHHKH epeMEHHON TOMIMMHBI (KIMHA).

70. Koserta HetoroHa.

71. MHorostygeBast nHTEpdEpeHIH.

72. Ilpumenenue uaTepdepeninn. Muatepdepomerpor. [IpocBeTieHHE ONTUKH.
WnTepdepeHIMOHHEIE 3epKaia H QHIBTPBL

73. Mudpakuus ceera. [lpunnun [oirenca-Openens.

74. Meton 30u @penerns. 30HHAs IACTHHKA.

75. I'paduyeckoe BHITUCIIEHHE PE3YNBTHPYIOIIEH aMILTUTY/bI (METOM BEKTOPHBIX JHATPAMM HIIH
criupans Openens).

76. Tndpaxuns Ha KPyIIOM OTBEPCTHH U HENPO3PAYHOM JHCKE.

77. Nabpakuus B napamienbHeIX Tydax (qudpaxuus Opayarodepa).

78. Mudpakuus ot meiu.

79. MudpakiinonHas perérka.

80. CnexrpansHoe pasyioxeHHe. Paspelnaromas crioco6HOCTh PemETKH.

81. Indpaxums Ha MPOCTPAHCTBEHHBIX petuéTkax. Judpakuus peHTreHOBCKUX yueil.

82. l'onorpadus.

83. EcrecTBeHHBIH U MOJISPH30BAHHEIH CBET.

84. IMonspusaumus Mpy OTPaXKEHUH U IIpeIoMIIeHHH. 3akoH BprocTepa.

85. INosspu3anus Ipy JBOHHOM JIydYenpesTOMIEHHH.

86. 3axon Mamoca.

87. MnTepdepeHuns noaspru30BaHHBIX BOJH.

88. HckyccTBeHHOe 1BOMHOE NyuenpenoMiieHHe (HCKyceTBeHHas anu3otponus). Dboext Keppa.

89. BpaieHue mI10CKOCTH MOMSPH3ALINH,

90. Tucniepcus crera.

91. DnemenrtapHas (KiaccHueckast) TEOPUS AUCIIEPCHH.

92. llornomenue cBera.

93. Paccesinue crera.

94. U3iyuenue Basunosa-Uepenkosa.

*
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29.
30.
31.
32.

33

35.

36.
37.
38.
39.
40.

41

44
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3 Cemecrp.

TennoBoe m3myyenne. 3akon Kupxroga.

3akon Credana-bossumana. 3akon cmemenus Buua.
®opmyna [Tnanka.

Brewranii potosddexr.

@otons! OnbiT bote (MeTox coBnaneHuii).

Oddext Komnrona.

TopmosHoe peHTreHOBCKOE H3TyUEHHE.
XapakTepHCTHYECKOE PEHTTEHOBCKOE H3TydeHHE.
JlaBenue ceera.

. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax ®opmyna Bamsmepa.

. DnemenTapHas Teopus bopa.

. Onerr ®panka u 'epiia.

. I'nmnoresa ne Bpoiins. BonHosbie cBoiicTBa BemecTRa.

. Ippanun HeonpenenéHHOCTH.

. Bonnosoe ypasnenue Illpennnrepa. ®usuyeckuii cMbicn W-pyHKuuH.

- KBanToBaHue 3HEPriy 7IEKTPOHA B OHOMEPHOH MOTEHIMAIBHOMN AMe.

- KBaHTOBBIH rapMOHHYECKHIt OCHHILIATOP.

- [Ipoxoxnenne 4acTHIBI Yepe3 MOTEHIHATBHBIN 6aphep.

. I'maBHOE M OpOUTANBHOE KBAHTOBHIE YHCIIA.

. IIpocTpancTBeHHOE KBaHTOBaHKE (MATHATHOE KBAHTOBOE YHCIIO).

. Coiun anexrpona. Onsit lltepHa u Tepraxa.

. Pacmipenienenne aneKTpOHOB 110 SHEPreTHIECKUM YPOBHSIM aTOMOB.

. Hpuamun [Taymu.

. lllnpuna ciekTpanbHex MHHA. TOHKas CTPYKTypa CHEKTPAIBHBIX JTHHMUIA.
. O¢dexr 3eemana.

. MonekynsapHsie cekTpel.

. Bemyxnennoe usnyuenue. Jlazepsl.

. TepMonuHamMuyeckuii cocob onucanus KOIEKTHBA acTHIl. XAMHUECKHH TOTeHIHA.

Crarncriyeckuii croco6 onMCaHUs KOJJICKTHBA YaCTHIL,

HeBBIpo)xieHHBIE H BBIPOXKIEHHbIE KOJUTEKTHUBBL.

DyHKUUSA pacnpenecHHs.

Huceno cocrosuuit 1 Mukpodactun,. [loratue o hazoBoM IIPOCTPAHCTBE H €r0 KBAHTOBAHUH.
IInoTHOCTE COCTOSIHHUIA.

. HCBBIpO)KI[eHHOCTB HIICATBHOI'O I'a3a ¥ BBIPOXKACHHOCTD JICKTPOHOB B METAJLNIE.
34.

OyHKIMs pacipesiesieHus JUI HEeBBIPOXKIeHHOTO raza. ®ynkmus pacnpenesenns Makcsesa-
bonbumana.

DyHKIHS pacnpe/ieieHus IS BRIPOKICHHOTO raza pepMHoHOB. DYHKIIHS pacIpe/iesieHus
®epmu-/lupaxa.

Biusinue Temneparypsl Ha pacnpesenenue ®epmu-Jupaka.

Cpennsis sHEprus BRIPOXKAEHHOTO rasa GepMuOHOB. JlaBIeHHe MeKTPOHHOTO rasa.

Oynxuus pacnpenenenus bose-Diinmreiina.

OcHOBHBIE BUABI TBEPIBIX Tell.

Buap! MeXaTOMHBIX CBsI3eld B TBEPABIX Tesax.

. [loHsTHE 0 TEOPUH KPHCTAITHYECKOH PELIETKH.
42.
43.

JedekxThl B KprcTaliax.
[TonsTHe 0 HOPMANBHBIX KOTE6AHHUAX KPHCTALIMIECKOH petéTkH. CIEKTp HOPMATbHBIX
KoJjieOaHuil.

. XapaktepucTHyeckas Temmeparypa J[ebas.
45.
46.
47.

DOHOHBL
Tenoémkocts auanexTpukos (teopus Jlebas).
Tenno€MkocTh 31eKTPOHHOTO ra3a (TeNI0EMKOCTD METALIOB).
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48. TerutoBoe pacmupeHue TBEPIBIX Tel.
49. TennonpoBOIHOCT PEMIETKH (JHAIEKTPHKOB). TemmonpoBoaHOCTs METALIOB. 3aKOH
Bunemana-®panna.
50. Paciuenienne HepreTHYECKHX YPOBHEH W BOZHHKHOBEHHE 30H MPH 06pa3oBaHHH
KPHCTAJUIMYECKOH PELIETKI.
51. Jlenenne TBEPABIX TeJl HAa METAILIHL, TTOTYHPOBOAHUKH U H30JSITOPHI C TOYKH 3PEHHA 30HHOM
TEOPHH.
52. JlaHaMHKa 3MEKTPOHOB B KPHCTAJUTHYECKO pernétke. DddekTuBHas Macca SeKTpoHa.
53. DneKTpOoNpOBOHOCTH METAIIOB.
54. CepxnpoBouMOoCcTh. OCHOBHBIE CBOMCTBA CBEPXIIPOBOIHHKOB.
55. Ilpupona ceepxnpoBogumMoctd. OcHOBHBIE onoKeHus Teoprn BKIIL.
56. 3pdextnr [[xozedcona.
57. CobcTBEHHAs TPOBOAUMOCTSD TIOIYIIPOBOAHHUKOB,
58. IIpumecHas IPOBOAMMOCTE MOTYTIPOBOIHHKOB.
59. ®otonpoBoauMOcTh (BHyTpeHHHH GoTO3dheEKT).
60. PaboTa BeIxona 21meKTpoHOB. TepMO3IeKTpOHHAS SMHUCCHS.
61. KoHTakTHast pasHOCTH MOTEHITHAJIOB.
62. TepmoasekTpHUecKUe SBJICHUS.
63. p-n-niepexon.
64. TynuenpHBIH M0 (AHON DCaKH).
65. Tpanzucrop.
66. OCHOBHEIE BHbI JJFOMUHECIICHITUH,
67. MexaHu3M JIFOMUHECTICHITHH.
68. 3aKoHbI TIOMUHECIEHITHH.
69. OnexTpomOMHHECIEHIIHSL, BO30y)KaaeMas ObICTPBIME HOCHTESAMH 3apsa.
70. UHxeKITHOHHAS JTOMHUHECIIEHIUA.
71. CBeTonuonsL.
72. llonynpoBOAHUKOBEIE JIa3ephI.
73. Atomuoe sapo. CocraB siapa. XapakTepHCTHKH atoMHOTO siipa.Pasmepsl. CoivH sapa.
74. Macca ¥ 3Heprus cBs3u sep.
75. Moznenu atoMHOrO siipa.
76. SlnepHbie CHIIBI.
777. PanguoakTUBHOCTH. 3aKOH paJIHOAKTHBHOTO paciiaja. AKTHBHOCTb.
78. a-pacniag azep.
79. p-pacnan anep.
80. y-pacnan sazep.
81. DpdexT Méccbayapa.
82. SInepHrle peakuyu.
83. Jlenenue snep.
84. TepmosimepHbIe peakIfiu.
85. TepMmosaepHbIe peakiiiH Ha 3BE3/aX.
86. OnemenTapHbie yacTUIbl. CBOMCTBA M THITHI YJIEMEHTAPHBIX YACTHII.
87. XapakTepuCTHKH B3aHMOJICHCTBHH IEMEHTAPHBIX YaCTHII (IPaBUTAIHOHHOE,
3NIEKTPOMAarHUTHOE, CHJIBHOE, caboe).
88. KBapkoBasi MOJIeTIb CTPOCHUS aIPOHOB.
4 MeTtoan1eckHe MaTepHAbI
CornacHo myHKTy 12.1 paboueit mporpamMMel.
1. OcHoBHan JHTEpaTypa:
1. CagenpeB M.B. Kypc oOmeli ¢pusuku: yuebroe nocobue g BTy3os: B 3 1. —7-e u3i.,
crepeotun. — CI16.: Jlans, 2007.
T. 1: Mexanuka. MonekynspHas pusuxa. — 432 c. (B 6ubmorexe — 155 s5K3.).
T. 2: Dnextpuuectso u MaraeT3M. Bosmer. Onruka. — 496 c. (B 6ubnnorexe — 148 2k3.).
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T. 3: KeantoBas ontuxa. AtomMHas ¢pusuka. usuka TBEpIOro tena. GU3NKa ATOMHOTO 7pa u
3NIEMEHTapHBIX YacTHI. — 317 ¢. (B 6ubmmortexe — 151 x3.).
2. Cusyxun J1.B. O6mmit kype ¢usuku: yge6Hnoe mocoGue U1 By30B B 5 T. — M.: dusmariur,
2005-2006. '
T. 1: Mexanuxka. — 5-¢ usz., crepeorun. — M.: ®usmarut, 2006. — 560 c. (B O6ubnuorexe —
101 3k3.).
T. 2: Tepmonunamuka 1 MoneKy/spHas GpU3MKa. ~ 5-¢ H3A., Henp. — M.: ®usmarur, 2006, —
543 c. (B 6ubmmoteke — 100 2k3.).
T. 3: DnexrpuyecTso. — 5-¢ H31., cTepeoTHIl. — M.: ®usmarmur, 2006. — 654 c. (B 6ubnuoreke
— 100 2x3.).
T. 4: Onruka. - 3-e u3n., crepeotun. — M.: ®usmarmut, 2005. — 791 c. (B 6ubmmoreke — 101
3K3.).
T. 5: Atomnas u snepHas Gusuka. — 3-e usn., ctepeotun. — M.: Ommariur, 2006. — 782 c. (B
oubmioteke — 100 3k3.).
3. 3ucman ['A., Tonec O.M. Kypc obme#t ¢pusuxn. B 3-x TT. [DneKTpoHHbI pecypc] — CII6.:
Jlanp, 2007.
T. 1: Mexannka. Monexynspnas ¢usuka. Konebanus u BonHbL — 7-€ M3d. — 352 ¢. Pexim

JocTymna on-line c KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=505.
T.2: OnexrpudectBo W MarHeTmsM. — 7-¢ m3m1. —352c. Pexum nocryma on-line:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=151 ¢ koMnbioTepoB TYCVP.
T. 3: Ontuxa. ®u3nka aToMOB H MoJeKynl. DU3UKa aTOMHOTO Apa U MHKpOYacTHIl. — 6-¢ H3.
-512c¢. Pexxum JlocTyna on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=508.

CornacHo nyHkTy 12.2 paGoueii nporpaMMsl.

2. lonoaHATe/ILHAS JIHTEPATYpa:

1. Cagenbes U.B. COopuuk BOIpocoB u 3azad 1o o6mei Gpusnke. [IneKTPOHHBIN pecypc] — 5-
e um3n., crepeorun. —CIIG6.: Jlams, 2016. - 292c¢. Pexum foctyna  on-line:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1 _id=71766 ¢ xkoMmreroTepoB TYCVYP.

2. Wpono M.E. Mexanuka. OCHOBHBle 3aKOHBL — 8-¢ H3M., crepeorturn. — M.: BUHOM.
JIaboparopus 3Hanuit, 2006. - 309 c. (B 6ubnuoteke — 99 3K3.).

3. Wponos N.E. ®usnka MaxpocucreM. OCHOBHBIE 3aKOHBL — 3-¢ M3, crepeotun. — M.:
BUHOM. Jla6oparopus 3nanmit, 2006. — 207 c. (B 6u6auoreke — 50 3k3.).

4. Uponos WN.E. DnekrpoMarsetnsm. OcHOBHBIE 3aKOHBL: Y4eGHOE OcobHe s BY30B. — 5-¢ H3/I.
—M.: BUHOM. Jla6opatopus 3uanuii, 2006. — 319 c. (B 6ubmorexe — 101 3K3.).

5. Mponos WL.E. BonHossie mpoteccsl. OCHOBHBIE 3aKOHBI: y4eOHOE 1T0COBHe. — 3-e 3. — M.:
BUHOM. JlaGoparopus snanuii, 2006. — 263 ¢. (B 6ubnuoreke — 100 3x3.).

6. Hpomos W.E. KpanroBas ¢usuka. OcHoBHBIE 3akoHBI: YueGHOe mocoGHe s BY30B. — 2-¢
u3A., gou. — M.: BUHOM. Jla6oparopus 3nauuii, 2004. — 256 c. (B 6uGnuoreke — 100 9K3.).

7. Aponos M.E. 3amauu mo oOwedt Qusuke: YdueGHoe mocobue mig BY30B. — 7-¢ H3I.,
crepeorun. — M.: BUHOM. Jlaboparopus 3uanmii, 2007. - 431 c. (B 6ubnuorexe — 496 3K3.).

8. Uepros AL, BopoGrée A.A. 3anaunnk no ¢usnke: YueGHoe nocobue ais BTY30B. — 8-¢
H311., epepal. u gomn.— M.: ®mmamint, 2007. — 640 c. (B 6ubmnoreke — 99 5K3.).

9. Bonbkenmmreitn B.C. C6opHuK 3aia4 mo obmeMy kypcy dusuxd: YueGHoe mocobme s
BTy30B. — 12-¢ u3a., ucnp. — M.: Hayka, 1990. - 396 c. (B 6uGnuotexe — 148 5k3.).

10. Koseipes A. B. Kypc nekuuit no ¢usuxe: Yuebunk. — Tomck: TYCYP, 2007. — 421 c. (B
oubnuoteke — 697 7k3.).

11. Kayaumukos HIL, KoxernnxoB HM. ®usuka. HuTepreT-TecTHpoBaHHe 6a30BbIX 3HAHMIL.
[DnexTponneni pecypc] —1-e m3n. —CII6.: Jlams, 2009. —160c. Pexam Jocryna  on-line:
http://e.lanbook.comybooks/element.php?pll_cid=25&pll id=172 ¢ koMmreroTepoB TYCVYP,

12. JIososckuit B.H. Kype dusuxu. B 2-x 1. [Dnekrponnsrii pecype] - 6-¢ u3., HCIIp. H J01. —
CII6.: Jlaus, 2009.
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T. 1: ®usnueckne OCHOBBI MEXaHHKH. DJIEKTPHYECTBO M MarHeTHsM. ®usnka xonebaHuii u
BOJTH. - 576 c. Pexum ocTyna on-line c KOMIIBIOTEPORB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll _id=236.
T.2: KsanroBas ¢usuka. Crartuctuueckas ¢Gu3MKa W TepMoauHamuka. CoBpeMeHHast
busnueckasn KapTUHA MHpa. - 608 c. Pexum Jl0CTyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=239 ¢ kommsioTepos TYCVYP.
13. Capemses U.B. Kypc obmeit ¢pusnku. B 3-x TT. [Onexrponnsii pecype] — CI16.: Jlans, 2011.
T. 1: Mexannka. MonexymsapHas ¢usuka. — 11-e u3n., crepeorun. — CII16.: Jlans, 2011, —
432 c. Pexum JIoCcTyna on-line Cc KOMIIBIOTEPOB TYCYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2038.
T. 2: DnexrpudecTBo ¥ MarHeTH3M. Bonuet. Omruka. — 11-€ usn., crepeoru. — CI16.: Jaus,
2011. —496 c. Pexum JIOCTyHa on-line c KOMITBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2039.
T. 3: Ksanrosas ontuka. AToMHas ¢usuka. Ousnka TBEpAOTO Tesa. OU3NKA ATOMHOTO SIpa H
3JICMEHTapHBIX 4YacTHLl. — 10-e¢ u3a., crepeorun. — CII6.: Jlams, 2011. —320c¢. Pexxum
JocTyna on-line c KOMHBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2040.
14. ©pum C.3., Tamopepa A.B. Kypc obmeit ¢pusuxu. B 3-x TT. [DnekTpoHHsIi pecypc] —
CII6.: JIans, 2009.
T. 1: @usuyeckre OCHOBBI MeXaHHKH. MosekymnspHas ¢usuxa. KoneGannus u BoMHEL — 13-¢
3., crepeormn. - CII6.: Jlaws, 2009. — 480c. Pexum pocryna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=416 ¢ komnsrotepo TYCVYP.
T. 2: DnexTpudyeckHe H 31E€KTPOMArHETHYECKHe SBJIEHHA. — 12-e m3a., crepeorun. — CII6.:
Jlans, 2009. - 528 c. Pexum JocTyna on-line:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=418 ¢ xommsrorepos TYCVYP.
T. 3: Onruka. AtomHas ¢usmka. — 10-e uzn., crepeotun. — CII16.: Jlans, 2009. — 656 c. Pexum
Joctyna on-line c KOMIIBIOTEPOB TYCVYP:
http://e.lanbook.com/books/element.php?pll_cid=25&pll id=419.

CornacHo nyHKTY 12.3 paboueii nporpaMmel.

3. YuebHo-MeToqNUeCKHe MOCOGHS U IPOrpaMMHuoe obecnedenne

1. Yuebno-memoouueckue nocobus Ona npakmuueckux 3aHAMUI U CAMOCHMOAMENbHOU
pabombl [ SNEKTPOHHBIH pecypc]:

2.1. Yyxxos IO.I1. Pabota u sHeprusi. 3akoHBI COXpaHEHHsS B MeXaHHKe: cOOPHHK 3aiad Ui
npakTH4eckuXx 3anaTuid. — Tomck: TYCVYP, 2010. — 24 c. Pexum moctyna cBoGOAHBINA 71 CKAYNBAHHS:
http://edu.tusur.ru/training/publications/1100.

2.2, Jlaunn A B., MarasunankoB A.JL., Tposa JI.A. Monekynspaas ¢pusuka: C60pHHK TECTOBBIX
BOTIPOCOB /Ul CAMOCTOATENILHON paboThI ¥ U1 NpaKTHIeCcKUX 3aHsaTHid. — 2009. 30 ¢. Pexum goctyna
cBOOOIHBIN U1 ckaunBaHus: http://edu.tusur.ru/training/publications/1234.

2.3. Jlauun A B., Marasunnuxos A.JI., Opnosckas JI.B. Tepmopunamuka. Yacts 1: CHopHHK
TECTOBBIX BONPOCOB JJIA CaMOCTOATENbHOH paboTBl M JUIS TMpakTHYECKHX 3aHaThii. — 2009. 43 c.
Pexxum nocryna cBoGomHBIA it ckaunBanMs: http://edu.tusur.ru/training/publications/1235.

2.4. T'aneesa A.W., Jlaumn A.B., Marasunnuko A.JI. Tepmopunamuka. Yacts 2: CEopHHK
TECTOBBIX BOIPOCOB I CaMOCTOATENBHOH paboThl W [T TIPAKTHYECKHX 3aHaATHi. — 2010. 22 c.
Pexxum noctyna cBoGomHbIH s ckauuBanus: http://edu.tusur.ru/training/publications/1236.

2.5. bypauepckuit I0.A. BonnoBas onruka: Meronuueckoe nocotne. COOPHHK TeCTOBBIX
BOIIPOCOB. —2009. 24 c. Pexum JocTyna CBOOOTHBIH JUTS CKa4UBaHUA:
http://edu.tusur.ru/training/publications/1233.

2.6. Yyxxos FO.I1. DneMeHTH! aTOMHOH (U3UKH M KBAaHTOBOM MEXAHHKH: Y 4eGHO-METOMUIECKOE
nocobue. COOpHUK TecToBBIX BOMpocoB. — Tomck: TYCVYP, 2011. — 68 ¢. Pexxum nocTyna cBOGOIHEIA
Ul cCKaduBaHus: http://edu.tusur.ru/training/publications/1104.

Cornacno nmynkry 12.3.3 pabodei nmporpaMMeL.
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2. Yuebno-memooduueckue nocoéus 018 6vinonHeHUA nabopamopusix pabom [INEKTPOHHBIA
pecypc]:

3.1. bypnosuuun B.A., Tposn JLA. Jlunamuka Mastauka O6epbexa: MeTompuecKie yKa3aHus
kK jaboparopuoit pabore. -—2007. 13c¢. PexuM focryma cBOGOZHBIA Ui  CKAYHBAHHS:
http://edu.tusur.ru/training/publications/918.

3.2.Taneesa A.M., MBanoBa E.B. M3ydenue asnmekTpocTaTHueckoro moisi: MeToauueckue
ykasaHus K jaboparopHod pabote. —2011. 11 c. Pexxum mocTyma cBOGOIHBIN s CKAaYHBAHHA:
http://edu.tusur.ru/training/publications/926.

3.3. VBanosa E. B. M3y4yenne MarHMTHOTO IO KPYrOBOTO TOKa: MeToaMYeCcKHe YKasaHHs K
naboparopHo#i  paGore. —2007. 12c. Pexum mocTyna CcBOGONHBIN [UIS  CKAYMBAHHS:
http://edu.tusur.ru/training/publications/863.

3.4. bypauenckuii 10.A. OnpeneneHne yaenpHOIO 3apsfa MNIEKTPOHA METONOM MATHETPOHA:
Meroandeckue ykasauus K jabopatopHo paGorte. — 2011. 14 c. Pexxum jgocTyma amsi CTYICHTOB,
corpyauunxoB TYCYP: http://edu.tusur.ru/training/publications/864

3.5. bypnosuumn B.A., Tposn JI.A. H3ydenue 3aryXalomux >/eKTPOMATHHTHBIX KOJIeOaHwMil:
Metonuyeckue ykasanus k maboparopHoit pabore. —2007. 14 ¢. PexuM mocTyma cBOGORHBIA st
ckayMBaHus: hitp://edu.tusur.ru/training/publications/862.

3.6. Opnosckas JL.B. Hsyuyennme uHTepdepeHUMH Ja3epHOro H3IydeHHs: Mertonuueckne
ykasaHus K jaboparopHod pabote. —2010. 9c¢. PexuM gocTynma cBOGOMHBIL /Ul CKAUMBAHHS:
http://edu.tusur.ru/training/publications/911.

3.7. ®enopos M. B., Bypnosuiun B. A. Buemmmuii potosddext. Mzyuenne 3akona Cronetosa
H nposepka ¢opmynsl DitHmTelHa: MeTonuueckre ykasanus k naboparopHoii padote. — 2009. 11 c.
Pexxum noctyna cBoGomHbIi s ckaunBanus: http://edu.tusur.rw/training/publications/851.

3.8. 3axapos H.A., Kupunnos A.M. Hccnenosanue cnexTpa aroMa Bomopona: MeTomuueckde
ykazaHus K saboparopHoit paborte. —2011. 18 c. Pexum gocryma cBOGONHBIN Ui CKAYMBAHMS:
http://edu.tusur.ru/training/publications/917.

CornacosaHa Ha noprtane Ne 407



