[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

OVI0: Crnpros Cepreit Hukonacei \fy e TepeTBO HAYKH W BhICIIEro odpaszosanusi Pd
[lomKHOCTb: BPMO pexTopa

[ata nognucanus: 28.12.2024 09:54:44
YHUKanbHbI MPOrpaMMHbIA KIKOY:

B9e3 T3 oAl eI d4e8830e T G P30 BaTe b HOE yIpesKIeHHe BBICLIEro 00pa30BaHMUsI

(I)enep JIBHOC IT'OCyAapCTBEHHOE O0I0IKEeTHOE

«TBepckoii rocyiapcTBeHHbI YHUBEPCUTET»

VTBEPIKJIAIDS:

. '\kmgm’%'oon
é ’ Ilensko Bb.b.

PaCCMOTpeHO U PpCKOMCHAOBAHO
Ha 3acelaHuU Y YEHOT'O0 COBETa

(bU3UKO-TEXHUYECKOTO (paKyIbTeTa
npotokoia Ne3 ot 5.11.2024 r.

IIporpamMmma rocy1apcTBeHHOM UTOTOBOM ATTECTALUA

ATTeCTaI_[I/IOHHoe HUCIIBITAHUC

«IToaroToBKa K ¢Aa4ve M ¢1a4a rocyJ1apCcTBEHHOI0 YK3aMeHa»

no HampasieHnuto noarotosku 03.03.03 Paguoduznka

[Ipodunnb

Du3NKAa ¥ TEXHOJOTHS MATEPUAJIOB M YCTPOICTB PAIH03JIEKTPOHUKH

Tepb 2024 r.



[Iporpamma rocynapcrBeHHoro sk3amena (I'9) mo nampasienuto 03.03.03
Panmnodusuka cocraBinena B coorBerctBuu ¢ TpeboBanusimu ®I'OC BO 3++ u
«IlomoxeHneM O TPOBENEHUM TOCYJAPCTBEHHOM HWTOTOBOM  aTTECTAllUU
oOy4JaronmMxcss MO OCHOBHBIM OOpa3oBaTelIbHBIM IIporpamMmam OakajaBpHuaTta,
MarucTparypsl, cnenquanurera B TBI'Y ».

[lenpt0 TrOCYZapCTBEHHOIO »HK3aMEHAa SBJISIETCA ONPEACIICHHE YPOBHS
chOpPMHUPOBAHHOCTH KOMIIETCHIIMM, HMEIOUIUX OIpeAeIsioniee 3HauYeHUue s
npo(hecCHOHANBPHOM /EITETbHOCTH BBITYCKHUKOB 1o Hampasienuio 03.03.03
Pagnodusuxa.

1. Ha I'D BpIHECEHBI CHEAYIOIINE KOMIIETCHIINH:

1. OIIK-1. CmocobeH mnpumeHATh 0Oa30Bble 3HAHUS B 00JacTU (UBHKU U
panrodu3UKN W HCIOIB30BaTh UX B MPO(PECCHOHAIBHON NEATEIBHOCTH, B TOM
qucie B cepe Neaarorndeckon qesiTeIbHOCTH:

OIIK-1.1. ITpumensier 6a30BbIe 3HaHUS B 00J1aCTU (PUZUKO-MATEMATHYECKUX
HaYyK JJIS perieHus 3aa4 npohecCuoHaIbHOU JesITeIbHOCTH,

OIIK-1.2. Pemaer 3amaun mnpodecCUOHATBHOU NESITEIbHOCTH MPUMEHSS
0a30BbIe 3HAHUS PAAUODU3UKH;

2. OIIK-2. CnocobeH mNpOBOAUTH OSKCIEPUMEHTAIBHBIE U TEOPETUUYECKUE
Hay4YHbIE WCCIIEIOBaHUs OOBEKTOB, CHUCTEM U TMPOIECCOB, 00padaThiBaTh W
MPEACTABIIATh SKCIIEPUMEHTAIBHBIC IAaHHBIE:

OIIK-2.1. IInaHupyeT 1 NPOBOAUT IKCHEPUMEHTAIIBHBIE MCCICIOBAHUA T10
3aIAaHHOM TEME C yU4eTOM MMEIOIIECHUCS IKCIIEPUMEHTAIBHOM 0a3bl;

OIIK-2.2. TIIpoBOAUT TEOPETHUUECKOE U3YYEHHUE OOBEKTOB, CHUCTEM U
IIPOLIECCOB B paMKaX TEMbI HAYYHOT'O HCCIIEIOBAHUS;

OIIK-2.4. IIpoBoauT aHamu3 OSKCIEPUMEHTAIBHBIX JAHHBIX MCIOJIb3Ys
0a30BbIC 3HAHUS IO (PUBHKE;

3. 1IK-4. CrnocoOeH TMpOBOJIUTh HAYYHO-HUCCIEAOBATEICKUE U OIBITHO-
KOHCTPYKTOPCKHE pa3pabOTKH MO OTACIBHBIM pa3jieiaM TEMBbI:

[IK-4.4. Pemaer aHamuTHYEeCKHE 3adayd B 00JacTH  (PU3HYECKOTO
MaTepUaIOBEICHHUS.

2. ®opma nipoBeaeHus ['D — ycTHasl.

3. ['ocynapcTBeHHBINM JK3aMEH IIPOBOJNTCS roCyJ1apCTBEHHOM
DK3aMEHAIIMOHHON Komuccuen. Bosmoxno nposenenue ['D ¢ npumenenuem D0 u
JOT.

4. Cpoku mpoBenenust ['D, BKIIOUarIIMe MOATOTOBKY W caady 1D — B
TE€YEHHE JABYX HeNeJb COTJIACHO KaJleHAapHOMY Y4eOHOMY rpaduKy HampaBlIeHUs
03.03.03 Papgnoduzuxa.

I'D BrIIrOUAET:

- IOATOTOBKA K OTBETY Mo Omiery - 1 yac;
- OTBET 00Yy4YaroIerocsi Ha BONPOCHI OMIIeTa;
- BOIIPOCHI YJIEHOB KOMUCCHH U OTBETHI 00YUaIOIIETrOCs.



5. Marepuaiibl, He0OXOAUMBbIE 00YyYaOIIUMCS ISl IOJATOTOBKK U caauu D

COZICpKATCS B IMTEPATYPHBIX UCTOYHUKAX (CM. I1.6).

[lepen 'S mpoBoasiTcst 0030pHBIE JEKIUU MO BOMPOCAM, BKIIOUECHHBIM B

nporpammy 5sk3ameHa. Pacnimcanne I'D u 0030pHBIX JIEKIMI yTBEpKIaeTcs
IPOPEKTOPOM 0 ydeOHO-BocmHuTaTelbHOM pabore TBI'Y mo mnpeacraBieHHIo
JeKaHa (aKyJIbTeTa U JOBOJUTCS 0 CBEACHUS O00y4aroUIMXCcs 3a MECSI] 10 CIauyu
JK3aMEHa.

6. JIuTepaTypHbIC HCTOYHUKYU U CIIPABOYHBIC MaTEPHUAITbI, HEOOXOIUMBIC JIJIS

MOJITOTOBKH U cauu [ D:
OcHoBHas JuTeparypa:

1.

CaenveB . B. Kypc o6meit ¢usuku. B 3 Tomax. Tom 1. MexaHnuka.
MonekynsipHast pusuka [DIeKTpOHHBIN pecypc] : yueOHuk s By30B / U. B.
CagenbeB; CasenbeB U. B. - 19-e uzn., crep. - Canxr-IletepOypr: Jlans, 2023.
- 436 c. https://e.lanbook.com/book/341150

. CasennseB U. B. Kypc o6mieit ¢uzuku. B 3-x 11. Tom 2. DiekTpuuecTBo u

Maraetu3M. Boaabl. Ontuka [7eKTpoHHBIN pecypc]: yueOHuK i By30B / .
B. CagenbeB; CasenbeB U. B. - 17-e u3g., crep. - Cankr-IlerepOypr : Jlans,
2023. - 500 c. - https://e.lanbook.com/book/333998

CasenseB . B. Kypc ¢usuku. B 3 tomax. Tom 3. KBantoBas omnTuka.
AtomHas ¢usuka. Ousmka TBepaoro Ttena. du3umka aTroMHOro sApa M
AIIEMEHTAPHBIX YacTUll [DJIEKTPOHHBIA pecypc]: yueOHuk s By3oB / M. B.
CasenbeB; CasenbeB U. B. - 9-e uzn., crep. - Cankr-IleTepOypr : Jlans, 2024. -
308 c. https://e.lanbook.com/book/367055

BonnoBass onTtuka: yueOHOoe mocobOue uisi By30B / MuxenbcoH AHHa
BunsrensmoBHa [u ap.]; A. B. Muxenscon, T. W. Ilanymuna, A. A. IToB3Hep,
A. T. Tobman; non oOmeit penakuuein A. A. [loB3Hepa. - DIEeKTpoH. JaH. -
Mocksa: IOpaiit, 2022. - 118 c. - (Bsicmiee o0pazoBanue). - URL:
https://urait.ru/bcode/493496

3ucman I'. A. Kypc oOmeri ¢usumku. B 3 Tomax. Tom 1. Mexanuka.
Monekynsapuas ¢usuka. Kosebanuss u BOJHBI [DNEKTPOHHBIM pecypc]:
yuebHoe mocobue mns By3oB / I'. A. 3ucman, O. M. Tonec; 3ucman I
A.Tomec O. M.; Togec O. M. - 10-e m3x., ctep. - Cankr-IleTepOypr: Jlaub,
2023. - 340 c. - https://e.lanbook.com/book/320777

3ucMman I'. A. Kypc oOmeii ¢pusuku : yuedHoe nocodue. T. 2 : DiaekTpuuecTBo
n margetusM / I'. A. 3ucman, O. M. Tonec; 3ucman I'. A.,Togec O. M. - 8-¢
u3a., crep. -  Cavkr-lIlerepOoypr: Jlams, 2022. - 360 «c¢. -
https://e.lanbook.com/book/206297

. 3ucman I'. A.Kypc obme#t puzuku. T. 3: Ontuka. ®usuka aTOMOB ¥ MOJICKYJI.

®dwuszrka atoMHOTO siApa u Mukpouactuil / I'. A. 3ucman, O. M. Toxec; 3ucman
I'. A.,Toxnec O. M. - 8-e uzn., crep. - Caukt-IlerepOypr: Jlans, 2022. - 504 c. -
https://e.lanbook.com/book/233285
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8. ®pum C. D. Kypc obmeit ¢usuku. T. 1 : Ousznyeckne OCHOBBI MEXaHUKHU.
Monexynspuas ¢uszuka. Konebanust u Bonssl / C. 3. @pum, A. B. Tumopesa;
Opum C. 2.,TumopeBa A. B. - 13-e uzza. - Cankr-IlerepOypr : Jlans, 2022. -
480 c. - https://e.lanbook.com/book/210377

9. ®pum C. 3. Kypc o6meir ¢uzuku. T. 2: DiuekTpuueckue u
anekTpoMarnerudeckue sisnenus / C. O3. @pum, A. B. Tumopesa; ®@pum C.
2., TumopeBa A. B. - 12-e uzn. - Caunkrt-IlerepOypr : Jlanb, 2022. - 528 c. -
https://e.lanbook.com/book/210380

10.®pum C. O. Kypc obmieit ¢pusuku. T. 3 : Ontuka. AtomnHas ¢usuka / C. 3.
®pum, A. B. Tumopesa; @pumr C. O.,Tumopena A. B. - 10-e u3n. - CaHkt-
[MetepOypr : Jlanb, 2022. - 656 c. - https://e.lanbook.com/book/210167

11.JTaancoepr I'. C., Ontuka, MockBa: ®usmatnur, 2017, ISBN: 978-5-9221-
1742-5, URL.: https://biblioclub.ru/index.php?page=book&id=485257

12.CagenbeB U. B., OcHoBbl Teoperuueckoii gusuku. B 2 Tomax. Tom 2. KBanToBas
Mexanuka, Cankt-IlerepOypr: Jlanb, 2023, ISBN: 978-5-507-47138-6, URL.:
https://e.lanbook.com/book/330521

13.JIsBoBCcKMM, OTiuM4Has KBaHTOBas MeEXaHHWKA: ydeOHoe mocobme. Yacth 1,
Mocksa: OO0 «Anbnmaa HoH-GuKIHY, 2019, ISBN: 978-5-91671-952-9, URL.:
https://znanium.com/catalog/document?id=368791

14. ®usuka TOMYNIPOBOIHUKOB [DnekTponHblii pecypc] / K. B. Ilamumosa;
[[Tamumona K. B. - 4-e uzn., crep. - Cankt-IletepOypr: Jlann, 2022. - 384 c. -
https://e.lanbook.com/book/210524

15.I'puropeeB  A. JI., HampaBieHHble 3J€KTpOMarHUTHbIE BOJHBL, (CaHKT-
[TeTepOypr: Jlanp, 2024, ISBN: 978-5-507-48565-9, URL:
https://e.lanbook.com/book/385814

16.I'pabxo I'. U., PacnipocTpaneHue 3JI€KTPOMarHUTHBIX BOJIH B JJTMHHBIX JTUHUSIX
U BOJIHOBojax, Ywmra: 3a0l'y, 2021, ISBN: 978-5-9293-2823-7, URL.:
https://e.lanbook.com/book/271760

17.benoB, Pagnosnektponnka. @opmMupoBaHue CTAOMIBHBIX YaCTOT W CUTHAJIOB,
MockBa: IOpaiir, 2024, ISBN: 978-5-534-14694-3, URL:
https://urait.ru/bcode/539951

18.JIeuenko B. ., PaguosnekTpoHuka: BBEACHHE B CHEIHAIBHOCTH, OMCK:
OMI'TY, 2017, ISBN: 978-5-8149-2476-6, URL:
https://e.lanbook.com/book/149126

19.HoBoxwuiioB, CxeMOTEXHHKA paJUONpPHEMHBIX YyCTpoilcTB, MockBa: FOpaiiT,
2024, ISBN: 978-5-534-05574-0, URL: https://urait.ru/bcode/538779

20.BonoBo30B, OcHOBHI 25iekTpoHnku, Mocksa: Madpa-Unxenepus, 2019, ISBN:
978-5- 9729-0346-7, URL: https://znanium.com/catalog/document?id=346721

JlonoJiIHMTe IbHASA JIUTEepaTypa:

1. AnemkeBuu B.A., Jlenenko JL.I'., KapaBaes B.A. Kypc oOmeli ¢usuxu.
Mexanuka. M., ®uzmarnut, 2011. DnekTponHsiii pecypce. — Pexxum gocrtyna:
http://e.lanbook.com/view/book/2384/, v

http://www.biblioclub.ru/index.php?page=book&id=69337&razdel=257

2. AnemxkeBuu B.A. O npernogaBaduu CrieiMaJIbHOW TEOPHUH OTHOCUTEILHOCTH Ha
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OCHOBE COBPEMEHHBIX SKCIepUMEHTANbHBIX qaHHbIX //YOH 2012. T. 182. C.
1301-1318. http://ufn.ru/ru/articles/2012/12/c/

3. AnemkeBuu B. A., DnexkrpomarnerusMm, Mockpa: dusmarnur, 2014, ISBN:
978-5-9221- 1555-1, URL:
https://biblioclub.ru/index.php?page=book&id=275299

4. 3yoOkoB, Jleknuu 1O KHHEMAaTUKE MaTEpPHAIIbHOM TOYKM M aOCOJIIOTHOIO
TBEPAOTO Tena, TBeps, 2012, URL:
http://texts.lib.tversu.ru/texts2/03370ucheb.pdf

5. Beapunckuii P.B., KBantoBas Mmexanuka, PocroB-nHa-Jlony: M3gatenbcTBO
Oxnoro denepansuoro ynuBepcutera (FODVY), 2009, ISBN: 978-5-9275-
0706-1, URL: https://znanium.com/catalog/document?id=96700

6. Koponenko, Korepentnas onrtuka, Mocksa: IOpaiit, 2024, ISBN: 978-5-534-
11597-0, URL: https://urait.ru/bcode/539175

7. Twpun 0. U., Yepno U. II., Kproukor FO. 1O., ®usuka. Ontuka, Tomck:
TITY, 2009, ISBN: 5-98298-434-5, URL:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=10283

8. Kysnenon C. U., Ontuka. OCHOBBI aTOMHOU (DU3UKU U KBAHTOBOW MEXaHUKHU.
®duzrka aTOMHOTO sjipa U 3yeMeHTapHbIX yactull, Cankt-IletepOypr: Jlaus,
2022, ISBN: 978-5- 8114-1719-3, URL.: https://e.lanbook.com/book/211748

9. Paxmarymnmuua P. I'., BamueB A. A., H3ydyeHue 3aKOHOB BHEUIHETO
dboroaddexra: mnpaktukyMm, Kazawp: KIAY, 2021, ISBN: , URL:
https://e.lanbook.com/book/202565

10.Jlomakuna E. B., ®usuka. TermoBoe usmydeHue. DIEMEHTHI KBAaHTOBOU
ontuku, Mocka: MI'VIIII, 2020, ISBN: 978-5-907356-20-7, URL.:
https://e.lanbook.com/book/163718

11.MarBeeB, Mexanuka u Teopusi oTHocuTenbHOCTH, MockBa: OHUKC 21 Bek,
2003, ISBN: 5-329-00742-9 (OHUKC 21 BEK), URL:
http://texts.lib.tversu.ru/texts/10005600gl.pdf

12.AnemkeBuu B.A. Kypc obmiet puzuku. Ontuka : yueonuk / B.A. AnenikeBud.
- M.: ®usmammt, 2010. - 336 c. - ISBN 978-5-9221-1245-1 ; To xe
[DNEeKTpOHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=69335

13.Teopernueckas ¢pusuka. Tom 1. Mexanuka : YueOnoe nocooue / Jlanmay Jles
HMaBunosuy, Jludgmmn EBrenuit Muxaitnosuu. - 7. - Mocksa : M3naTenbckas
dupma "duszmnko-maremarudeckas aureparypa’ (PU3MATIINUT), 2018. - 224
c. - https://znanium.com/catalog/document?id=369177

14.Teopernueckas ¢usuka. Tom 2. Teopus nons : YueOHoe nmocodue / Jlanmay

Jles aBumoBu4, Jlupmun EBrennit MuxaitoBuu. - 9. - Mocksa
N3nmarensckas bupma "du3znKo-MaTeMaTu4IeCcKas auteparypa”
(OU3SMATIINT), 2018. - 508 C. =

https://znanium.com/catalog/document?id=369175
15.Teopernueckas ¢usuka. Tom 3. KBanToBas mexaHwka (HEpEISITUBUCTCKAs
teopusi): YueOHoe mocobme / Jlanmay Jlep JlaBumoBudu, JIudmmun Errenuit

MuxaitnoBuu. - 6. - Mocksa : M3natensckas pupma "dusznko-MmaremMaTrndeckas
autepaTtypa” (OU3MATIINT), 2016. - 800 C. =
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https://znanium.com/catalog/document?id=369173

16.Teopernueckas ¢uszuka. Tom 8. DnekTpoaWHAMHKA CIUIOLMIHBIX Cpea
VYuebnoe mnocobue / Jlammay JleB JlaBumouu, Jludmmiy Eprenuit
MuxaiinoBuu. - 5. - Mocksa : U3natensckas ¢pupma "®Ou3uko-MareMaTudecKas
auTepaTtypa” (DUBMATIINT), 2016. - 656 C. -
https://znanium.com/catalog/document?id=369179

17.1epma B.T. OCHOBBI painO3JIEKTPOHUKH [DJIEKTPOHHBIA pecypc]: yueOHoe
nocooue / B.T. IlepmuH. — DJEKTPOH. TEKCTOBBIC JaHHBIE. — MUHCK:
Bremmiimas mkona, 2006. — 399 ¢. — 985-06-1054-9. — Pexkum moctyma:
http://www.iprbookshop.ru/20243.html

18.KanutonoB . M. Baenenue B pusuky siapa u yactuil. Mocksa: Ousmanur,
2010. - DNEeKTPOHHBIN pecypc. — Pexxum JoCTyma:
http://www.biblioclub.ru/index.php?page=book&id=75503

19.Myxun K.H. Okcnepumenrtanshas sigepHas ¢pusuka. B 3-x 11. T. 2. ®usuka
snepubix peakrui. CII6.: Jlanp, 2009. 432 c. - DneKTpoHHBIA pecypc. —
Pesxum noctyna: http://e.lanbook.com/books/element.php?pll_id=280

20.bnoxunnes JI. . OcHOBBI KBaHTOBOM MEXaHUKHU [DJIEKTPOHHBIA pecypcl:
yue0. mocobue — DnekTpoH. nan. — Cankr-IlerepOypr: Jlans, 2004. — 672
c. — Pexxum noctyma: https://e.lanbook.com/book/619.

21 Kpucramnorpadus : [Yue6. mocodue anst Bry3oB] / [lackonbckass Mapuanna
[TerpoHa; M. II. Ilackombckas. - 2-¢ w3m., mepepad. m mom. - Mocksa:
Bricmias mikona, 1984. - 375 c.

22.bynatoB  B.H.  Mukpomponeccoprnas  TexHuka. CXeMOTeXHHMKAa U
IIpOrpaMMHPOBaHKE [DIEKTPOHHBIN pecypc]: yuedHoe mocodbue. — OpeHOypr:
OpenOyprekuii rocyaapcTBeHHblli yauBepeurer, ObC ACB, 2016. — 377 c.
— Pexxum noctyma: http://www.iprbookshop.ru/61377.html

23.0pnoBa M.H. CxemorexHuka [DaeKTpoHHBINH pecypc]| : Kype aekmuii / M.H.
OpnoBa, WM.B. bop3bix. — DNEKTPOH. TEKCTOBbIE JAaHHblE. — M.:
M3parenbckmit Jlom MUCuC, 2016. — 83 ¢. — 978-5-87623-981-5. — Pexum
noctyna: http://www.iprbookshop.ru/64201.html

24.Cambopcknii, YueOHO-METOAMYECKUA KOMIUIEKC 10 JucHMIUIMHE «OCHOBBI
PaIHOSIICKTPOHUKIY, TBeps, 2012, URL:
http://texts.lib.tversu.ru/texts2/04338umk.pdf

25.MBneB, VYueOHO-METOAUYECKHH KOMIUIEKC 110 jguciumuinHe «OCHOBBI
aHaJ0r0BOM AJIEKTPOHUKUY, TBeps, 2012, ISBN: , URL.:
http://texts.lib.tversu.ru/texts2/04302umk.pdf

26.ITpoxopos  C. TI., IHmamop O. B., AmnanoroBas »dJEKTPOHHKA B
npubopocTpoeHuu. PykoBoacTBo mo pemieHuto 3anad, Cankrt-lletepOypr:
Jlanb, 2022, ISBN: 978-5-8114- 3983-6, URL:
https://e.lanbook.com/book/206738

27.AnmueB MT. MukponpoliecCOpHble CHCTEMBI YIPABICHUS JJCKTPOIPUBOIAMHU:
yae6HOe mocobue. - Momkap-Ona : III'TY, 2017. - 124 c. - [DIeKTpOHHBIH
pecypc]. Pexum JOCTYyTIA:
http://biblioclub.ru/index. php’7paqe book&id=459451

28.UckycctBo cxemoTtexHuku / Xoposull [layns; II. Xoposun, Y. Xumr; nep. ¢
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7. OnleHOYHbIE MATEPUAJIBI
- IlepeueHbp BONMPOCOB W 3a/JlaHHMi, BBIHOCHMBIX Ha TOCYJAapCTBCHHBIN
DK3aMeEH.

1.1. HuepuumanbHble CHUCTEMbl oOTcyeTa. 3akoHbl HbroToHa. VYpaBHeHuUs
JBUKEHUA U HadalbHble yciioBud. [IpuHuun otHocutensHOCTH ["anuiies.

1.2. 3akoH coxpaHEHHUs UMITyJibca. Teopema o IBUKEHUH IIEHTPa MacC CHCTEMBI.
OcCHOBBI TUHAMUKHU Te IepeMeHHO Macchl. @opmyia [{noikoBCKoro.

1.3. Mexanuueckass pabota. [loTenumaneueie cuibl. KuHeTnueckas sHeprus.
Teopema Kenura. 3axkoH U3MEHEHHUSI MOJTHOW MEXaHUYECKON SHEPTUU.

1.4, MoMeHT UMIyJibca U MOMEHT CUJIbl. Y paBHEHUE BPALATEIbHOTO JIBHIKECHHUS.
3aKOH COXPAHEHUS] MOMEHTA UMITYJIbCa.

1.5. llentpanbHoe moje. 3akoH BceMupHOro TtaroreHusa. Kiaccudukanus
TPAaCKTOpPU KOMET W IUIAHET B LEHTpPAJIbHOM moJjie. 3akoHbl Kermepa.
KocMuueckne CKOpocTH.

1.6. Hewuneprmansneie cucteMbl oTcueTa. [IpeoGpa3zoBanue ckopocreit. Teopema
Kopuonuca. IlepeHocHas u neHTpobOexxHas cuibl uHepuuu. Kopuomucosa cuia
nHepuuu. Mastauk Oyko.

1.7. VYpaBHeHus [BWXXEHHS TBepAoro tena. MomeHT uHepuuu. Bomuku wu
rupockonbl. Ilponeccuss u Hyrauus. ['mpockonmueckuit 3ddexrt. Ilpasuno
JKykoBckoro.

1.8. VYmpyrme wu tuactumueckue aedopmanmu. Jedbopmamus  ympyroro
pacTshKeHUs U ciBUTa. 3akoH ['yka. DHeprus ynpyro aAe(oOpMHpPOBAHHOTO Tea.
1.9. Mexanuka XUAKOCTEH u ra3oB. 3akoHbl [lackams m Apxumena. Y paBHEHUE
HENPEPBIBHOCTU. YpaBHEHUE Oiliepa. YpaBHeHue bepnymm. Bs3kocTs
x)unkocren. Yucio PeitHonbaca.

1.10. TepmoauHaMU4YecKHe CUCTEMBbI. YpaBHeHHE cocTosHus. [lepBbiii 3aKkoH
TEPMOJIMHAMMKU. M30n1poLiecchl ¢ H1eaabHbIM Ta30M.

1.11. TeroBble W XOJOJWUJIBHBIE MAIIMHBL. BTOpOW 3aKOH TEPMOIUHAMUKH.
OHTponus. 3aKOH BO3pacTaHUs SHTPOIIUH.

1.12. TepmoguHamuueckre (GYHKIMA (BHYTPEHHSII  DHEPrusi, DHTAJIBIHNS,
CBOOOJHAsI 3HEPrusi, TEPMOJMHAMHUUYECKU mnoTeHuan). Kpurepun paBHOBecHs
TEPMOJIUHAMUYECKUX CUCTEM.

1.13. Monens  uaeanpbHOTO  Taza.  MOJGKYISAPHO-KUHETHYECKUH  CMBICI
TeMriepaTypbl. Teopema 0 paBHOMEPHOM paCIpeAesICHUd KUHETUYECKON IHEpruu
10 CTEIEHSIM CBOOOIEI.

1.14. TIpoctpancTtBo ckopocTel. Pacnpenenenvie MoKyl MO CKOPOCTAM
(pactipenenenne MakcBesuia). XapakTepHble CKOPOCTH.

1.15. Mounekyasl B cuiioBoM noJie. Pactipenenenne bonpimana.

1.16. ITlpomeccsl mepeHoca B Tra3ax. MOJEKYISIPHO-KUHETHYECKasT OIIEHKa
K03 UIIMEHTOB MEPeHOca B Ta3ax Ha MpUMEPE TEIUIONPOBOAHOCTH.

1.17. Peanwuble razsl. YpaBHeHnue Ban-nep-Baannca. Dddext [xoyns-Tomcona.



1.18. dazoBbie paBHOBecus. YpapHeHue Kraneipona-Knaysuyca. J[marpammsr
cocrosinud. Knaccudukamuss ¢azoBbix mnepexonoB. [lonsitue o  (da3oBbIx
nepexojax BTOPOro poja.

1.19. Dnektpuueckue 3apsabl. 3akoH Kymona.  DnekTtpuueckoe — moie.
Hampspoxkennocts noss. [Ipunoun cynepriozunuu. Teopema ['aycca.

1.20. PaGora mons mpu mnepemenieHuu 3apsga. PazHoctes moreHmuanoB. CBs3b
NOTEHIMAIa U HANPSXKEHHOCTH ToJist. [[pOBOAHUKY B 3JIEKTPOCTATUYECKOM TIOJIE.
EMKOCTh TPOBOJTHUKOB U KOHJIEHCATOPOB.

1.21. Tlonsipuzanmsi JUAIEKTPUKOB. DIJEKTPUUYECKOE TIOJE B JUDJIEKTPUKAX.
Jvanexkrpudueckass NPOHHALAEMOCTh. Bektop anexrpuueckoro cmenienus D.
['pannuHbIEC YCIOBUA.

1.22. TlocTosiHHBIN 3nekTpudeckuit Tok. 3akonsl Oma wu J[xoyms-Jlenua.
OnextpoaBmwxynas cuia. 3akoH Oma miig ydactka nenu, comepxkamero 2J(C.
[IpaBuna Kupxroda.

1.23. DnekTtpuyeckuili TOK B MeTailaX U MoJynpoBojgHuKax. CoOCTBeHHas u
IIPUMECHAS IPOBOJUMOCTD HOJYIIPOBOJHUKOB, «P-N» MEPEXO.

1.24. MarnuTtHoe moje B Bakyyme. MHAyKIuss MarHuTHOro mnoisid. 3akoH buo-
Cagapa-Jlamutaca. Ilone npssMonrHeitHOro Toka. LIupKynsnus MarHuTHOTO MOJIS.
1.25. Cuna Jlopenua u cuna Awmmepa. /[[BuxkeHHe 3apsHKEHHBIX 4YacTHIl B
MarHuTHOM noje. KoHTyp ¢ TOKOM B MAarHUTHOM 110Jie. MarHUTHBII MOMEHT.

1.26. MarauTHOE TI0JI€ B BemIecTBE. MarHuTHasi BOCIPUUMYNBOCTh U MarHUTHAsS
MPOHULIAEMOCTb. BHJIbI MarHeTUKOB.

1.27. SIBnenwue >MeKTpOMarHUTHON MHAYKIHH. 3akoH Papanes u npasuwio JleHma.
O/1C caMOMHIyKIIMU. DHEPrusi KOHTYpa ¢ TOKOM, INIOTHOCTb SHEPTUH MAarHUTHOTO
OJISL.

1.28. B3auMOCBsI3b TEPEMEHHBIX JJIEKTPUYECKMX M MAarHUTHBIX Tmoneil. Tok
cmemieHusi. CucreMa ypaBHeHM MakcBemia Kak oOmiasi cuctemMa IOCTYJIaTOB
TEOPHH JIEKTPOMArHUTHOIO ITOJISL.

1.29. OcHoOBHBIE CBOICTBA AIEKTPOMATHUTHBIX (/M) BOJH. YpaBHEHHE TUIOCKON U
chepudeckoil 3/M BONHBI JJIsi OJHOMEpHOU 3amaun. [loHATHE O mMONSIpU3AIUY.
DHeprus, nepeHocumas 3/M BoHoOU. Da3zoBas U rpyInoBas CKOPOCTH.

1.30. OtpakeHnue u npeaoMIICHHE CBETa HA TPaHUIlE pasjiena ABYyX AUDJIECKTPUKOB
JUIsL ciy4yasi HOPMaJIbHOTO NaJeHus (aMIUIUTyAHbIE U (Da30Bble COOTHOLICHHS).
[Tonsapu3oBaHHBIN U €CTECTBEHHBIN CBET. 3aKOH bprocrepa.

1.31. Nnrtepdepenuns cBeTOBbIX BOJH. [lonydeHne KOTepEeHTHBIX BOJH B ONTHKE.
JlnuHa m Bpems KorepeHTHOCTH. lIoHsATHE O BpEeMEHHOM M NPOCTPAHCTBEHHOMU
KOT€PEHTHOCTH.

1.32. TIpocBeTiieHHE ONTUKHA U BRICOKOOTPAXKAKOIINE HHTEP(HEPEHIIMOHHBIE CJIOU.
1.33. dudpakuusa Ppenens. Meton 30H DpeHens U BEKTOpHAs JuarpaMmma.
Hudpakuust Openenst Ha KPYriIoM OTBEPCTUHU U KPYTIIOM dKpaHe.

1.34. lubpakuus @paynrodpepa Ha OJHOW IIETU U CHUCTEME IICICH.
JudpakimoHnHas penieTka Kak CleKTpaIbHBINA TPHOOD.

1.35. Pa3pematomas CrnocoOHOCTh ONTUYECKHX HWHCTPYMEHTOB (TEJIECKOIbI H
MUKPOCKOIIbI) U AUPPAKIIMOHHON PEIIETKH.



1.36. TemnoBoe wuzmyuyeHue. AOCOMOTHO 4YepHOe Teno. 3akoHbl Kupxroda u

Credana-bonbimana. 3akon cmemenus Buna. ®@opmyna [Tnanka

1.37. ®ororddexr. [lonstue o poronax. dpdext KomnroHa.

1.38. CrmexkTpsl wHcHyckaHuss W TmorjomeHus. Mogens atoma Pesepdopna.

[Toctynatel bopa. bopoBckas Teopust aroma Bogopoaa. Monuzaiust aroma. OnbIThl

Opanka u ['epua.

1.39. T'unoreza Jlym nae bpoinsa. dudpaxius 2IEKTPOHHBIX  MYYKOB.

Cratuctuyeckass uHTepOperanuss BoaH Je bpoinsa. BonHoBas ¢yHKIus.

Oco0eHHOCTH KBAaHTOBOMEXAHUYECKOTO OMUCAHUSI MUKPOOOBekTa. COOTHOIIEHUE

HEOIIPEAECIEHHOCTEN.

1.40. OcHOBBI MaTEMaTHYECKOTO ammapara KBaHTOBOW MexaHWKH. OmnepaTopsl

¢usznyeckux  BenmnuuH.  CTanpoHapHOE W HECTAllMOHApHOE  YpaBHEHHE

[Ipeaunrepa.

1.41. 3amaya 06 OJHOMEPHOM JBHKEHUHM CBOOOJHON YACTHUIBI B MOTEHIIMAIBHOM

aiuyke. ["apMOHUYECKH OCIIUILIATOP B KBAHTOBOM MEXaHUKE.

1.42. MomeHT umIyjbca B KBaHTOBOUM Teopuu. [IpocTpaHCTBEHHOE KBAaHTOBAHHE.

KBanTOBOMEXaHUYECKOE OMMCAaHUE aTOMa BOJIOPO/A.

1.43. Coun »snextpona. OmnwiT Illtepua u I'epmaxa. MarHuTHBIE MOMEHT

CBOOOJTHOTO DJIEKTPOHA.

1.44. Cuctembl ueThlpex kBaHTOBBIX uucen. [lpunnun Ilaynm u 3actpoiika

oOonoyek aroma. [lepuoanueckas cucteMa 3J1€eMEHTOB.

1.45. IlpaBuna or6opa nmpu uziayyeHuu atoma. llluprna cnekTpanbHbIX TUHUH.

1.46. T'enepanusi cBeTa, CIIOHTAHHBIE W BBIHYXJCHHBIE mepexoiabl. BosmeiicTBue

CBETOBOTO IIOTOKAa Ha 3aCEJEHHOCTb YPOBHEH, HWHBEPCHAs 3aCEJIEHHOCTb.

[IpuHnunuanpHas cxeMa Jjas3epa, MOpPOr TEeHepaluu. TWmbl Ja3epoB M UX

npuMeHeHue. OCHOBHBIC XapaKTEPUCTHKN BBIHYKICHHOTO U3TyUCHHUS.

1.47. Ctpyktypa u cBoiicTBa saep. SnepHpie cuibl. CBOWCTBAa SIEPHBIX CHII

OHeprusi cBs3u. ODHeprus u nedext maccol. Jlemenue Tspkensix sigep. Llemnas

peaknus. Koadurmentsl pasmMHoxkeHus. SnepHbie peakTophl.

1.48. OcHoBHOM 3aKOH paaWoOaKTUBHOrO pacmanga. Ilepumon momypacmana.

AKTUBHOCThH PaJIMOAKTUBHOTO M30TOMNa. Bujsl paguoaktuBHOCTH. Anbba-pacna.

Tynnenbubiit 3¢ dext. Buasl 6eta-pacnana. Heiitpuso.

1.49. Snepuwie peakiuu. MexaHuszMm sjaepHbIX peakiuil. CeudeHue peakilui.

Mogenb cocTaBHOTO siIpa.

1.50. Dnementapupie uacTuipl. Kriaccudukamuss SIEeMEHTapHBIX — YACTHIIL.

KBapkoBast MoienTb CTPOCHHS ME30HOB M OApPHOHOB.

2.1Kpucrami. CoiicTBa KpucTaya (0OJHOPOJHOCTb, aHU30TPOIHUS, CUMMETPUS U
CIIOCOOHOCTH CaMOOTPAHATHCS ). MOHOKPHUCTAIL, MOJUKPUCTAILI.

2.2 Kpucrammueckas pelieTKa. JJIeMeHTapHast A4YEHKa (ompenenenue,
napameTpbl). YCIOBUS BBIOOpA AJIEMEHTAPHOU sSUeKU. THIBI dJeMEHTapHBIX
SYEeK.

2.3Jlepextet B kpuctayuax. Kiaccudukamus aeQexkToB MO Pa3sMEPHOCTH.
Mexanu3Mbl 00pa3zoBaHus 1e(hEeKTOB.

2.4MexaHHYECKHE CBOMCTBA KPHCTAIIOB.

2.50nTn4eckue CBOMCTBAa KPUCTAIIOB.



2.6 YpaBuenue Ulpenunrepa ams 35IeKTpOHA B KPUCTAIIIE C YUETOM MPUOIKEHUI.

2.700pa3oBaHue 30H B TBEPJbIX TeiaX. 3arOJHEHUE 30H AJIEKTPOHAMU. 30HHAs
CTPYKTypa METAJJIOB, JUAJEKTPUKOB U MOJYNPOBOAHUKOB (COOCTBEHHBIN U
IIPUMECHBIH).

2.811osynnpOBOJHUKH N-TUIIA U P-TUTA. DIIEKTPOHHO-IIBIPOYHBINA niepexo. Juomabl.
CTaOuInTpPOHBI.

2.9bunonsipHble TPAH3UCTOPBI, PEKUMBI pabOThI, CXEMbI BKIIIOUECHHUSI, BXOJHBIC U
BBIXO/IHBIE XapPaKTEPUCTUKH.

2.10 Croektpsl NEpUOIUYECKUX M HEMEPUOJUYECKUX CHUTHAJIOB. Teopema
KoTtenpHukoBa (OTCUETOB).

2.11 Bwuasl MOaynALMU, UX OCOOEHHOCTH, 00JIACTH MPUMEHEHUSI.

2.12 Ycunmurtenu 3MeKTPUISCKUX CUTHAIIOB, TTApAMETPUUIECKOE YCUIICHNE.

2.13 Onepauuonnasie ycunutenu. OCHOBHbIE cxeMbl BkiIoueHUs. OCHOBHBIC
OTJIMYHUS PEAILHOTO ONEPALMOHHOTO YCUIIUTEINS OT UEAIbHOTO.

2.14 T'enepaTopbl SIEKTPUUECKUX KOJICOAHUM.

2.15 Tlorennumanbupie RS u D tpurrepsl. Junamuueckue D um T Tpurrepsi.
CBoIiCTBa U CTPYKTYpa.

2.16 ACHHXpOHHBIE U CUHXPOHHBIE CUETUUKU-AENUTENN. [locTpoeHne cueTunkoB
10 ITPOU3BOJJTHOMY MOJYIIIO.

2.17 Peructpel. OCHOBHBIE THIBI: MapajljielibHble, CABUroBble. CTpPyKTYypa,
UCTIOJIb30BaHUE.

2.18 HWnterpupyromue u quddepenuupyromme RC-nienu. RC-punbTp BrICOKUX U
HU3KHX YacTOT. AMIUTUTYJHO-4YaCTOTHAs XapakKTepucThuka u  ¢azoBas
XapaKTepPUCTHKA.

2.19 Jloruka TTJI. KMOII-noruka.

2.20 Hudpatopsl. Jemmudparopbl. MynbTUIIIIEKCOPHI U AEMYIbTHILIEKCOPHI.

2.21 VYpaBHeHUE ATUHHOW JUHHUM, IEPBUYHbIE U BTOPUYHBIEC MapaMeTphl JTUHUMA
nepenaun. Pexxumbl pabotel nmHHM nepenaun. Koaddumment orpaxeHus,
koahurenT crosiueit Bosnbl (KCB).

2.22 DOMUTTEpHBIA TOBTOPHUTENb. BXOMHOE U BBIXOJHOE CONMPOTUBIICHUE.
Crabunuzarop HanpspkeHusi. CMelieHre B SMMUTEPHOM MOBTOPUTEIIE.

2.23 T'enepatopsl curHanoB. Kpurepuu bapkraysena.

- KpUTEpUU OLICHUBaHUs C(HOPMUPOBAHHOCTH KOMIIETEHLIUI; IIKAJIa OLEHUBAHMUS

I'ocynapcTBeHHBINM JK3aMeH OLICHUBAETCS COIVIACHO YPOBHIO
C()OPMUPOBAHHOCTH y BBIITYCKHUKA ITPOBEPSAEMBIX KOMIIETCHLIUA:

YpoBeHb
Onenka c(hOpMHUPOBAHHOCTH Kpurepuii oniennBanus
KOMITIETCHITUHA
[IponBunyTHII - CBOOOTHOE BIIaJICHUE TEOPETUIECKIUM MaTEPUAIOM;
«OTnuyHO» .
Bricokuii - CtocoOHOCTh aHAJIM3UPOBATH U 00OOCHOBBIBATH CBOU




CYXICHHUSI,
- YMeHHE TBOPYECKH IMPUMEHSITh TEOPETHUECKHE
3HAHWS TPU PEIICHUM MPAKTHUYSCKMX 3ajady, JaBaTh
¢u3nyeckoe OOOCHOBAaHME PEIICHUS JTHUX 3ajad,
UCTIONIB3YS COBPEMEHHBIC METOJIbI UCCIICIOBAHUS;

- OTBeThl Ha MOCTABJICHHBIC BOIMPOCHI JIOIMYHBI,
MOCJIeIOBATEILHBI, HE TPEOYIOT JOMOJHHUTEIBHBIX
MOSICHEHUH.

- Bnagenne TeopeTHYECKUM MaTEpHAIOM;
- YMeHHe TpUMEHATh TEOPETHUYECKHe 3HAHUA TpHU
pEIICHUU TMPaKTHUYECKUX 3ajad, JaBaTh (DU3HUYECKOE

«Xopouio» HocTraTtounblii 000CHOBaHWE PEIICHUS dTUX 3a/1a9;
- OtBeTsl Ha MOCTaBJICHHBIE BOIIPOCH JIOIMYHBI,
MIOCJIEI0BATENbHBI, HO HMMEIOT OTJIENIbHBIE
HETOYHOCTHU.
- Bragenne TeopeTHYECKMM  MaTEpHanoM, HO
HETOJHOE, HETIOCIIEA0BATENBHOE €T0 N3II0KEHME;
MuHUMAaIBHBIN - HerounocTtr B NMpUMEHEHUU 3HAHUW JUIsSl PELICHUS
«Y IOBIIETBOPUTENBEHOY N .
IToporossrit MIPAKTUYECKUX 33124,

- Heymenme poka3aTtenbHO 00OCHOBaTb  CBOHM
CYXKICHUS.

«HeyoBneTBOpUTENBHOY

Hwuxe noporosoro

- TeopeTnueckye 3HaHUS pa3pO3HEHHBIE,
OeccucTeMHble, HE YMEHHUE BBIIENATh [IaBHOE U
BTOPOCTENEHHOE, OIINOKY B ONPEACICHUH TOHATHH,
HCKAXAIOIINE UX CMBICH, OECTIOPSIIOYHOE U
HEYBEPEHHOE U3JI0KECHHUE MaTepuaa;

- HeymeHnne npuMeHUTb 3HAHUS 1S PEIICHUS
MPaKTUYECKUX 3a/1a4.




