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1. O0mue cBeAeHHs O TUCHIUTIINHE (MOTyIIe).

OCHOBHOM TENBI0 M3YUYeHHS yU4eOHOW AUCIUTUTHHBI «DH3HIKay SBILeTCsS POPMHUPOBAHIE y 00ydJaIomerocs
KOMIIETCHIINH 1711 HAyYHO-MCCIIEIOBATSIILCKOH NS TeIbHOCTH:

- cOop, N3ydeHNE HAyIHO-TEXHNIECKONH HH(POPMAINH, OTEYECTBEHHOTO U 3apyOEKHOTO OIBITA TI0 TEMATHKE
UCCIIeIOBaHMUS;

- aHaJIn3 Hay‘IHO-TeXHPI‘-IeCKOﬁ I/IH(i)OpMaHI/II/I, OTCUYCCTBCHHOI'O U 3apy6e>1<Horo OIIbITa IO TCMAaTHUKEC UCCJICOOBAHM,
- IPOBEACHUEC SKCIEPUMCHTOB I10 3aJIaHHOM MCTOOUKCE, o6pa60TI<a 1 aHaJIu3 UX pE3yJIbTaTOB.
- IPOBE€ACHUE BBIYUCIIUTEIIbHBIX OKCIIEPUMEHTOB C UCIIOJIB30BAHUEM CTAHAAPTHBIX IIPOTrPAMMHBIX CPEICTB,

B paboueii mporpamme no «Pu3nKe» 3aM0KEHB OCHOBBI (POPMHUPOBAHKS Y OyIyIMNX CIEIHATHCTOB IMOIX0/a K
pemeHnro mpoeCCHOHATIBHBIX 33734, OpPUEHTUPOBAHHBIX Ha MPHUKJIATHON BUI (BUABI) PO ECCHOHATBHOM
JEATEIIFHOCTH KaK OCHOBHOM, UTO pean3yeTcsi Ha OCHOBE COBPEMEHHBIX 3HaHUH (DyHIaMEHTaIbHBIX 3aKOHOB
(U3MKH, a TaKKE €CTECTBEHHOHAYYHBIX MPEICTABICHUI O MATEPHH, IBIDKCHUN U (DyHIaMEHTAIbHBIX
B3aUMOJECHCTBUIX

Juctuummmza «®u3nka», OTHOCSIIANCS K €CTECTBCHHOHAYYHBIM TUCIUTUIMHAM, MIPEIoIaraeT TakKe
(dhopMupoBaHue y OyIyIIuX CICIUATUCTOB HABBIKOB M YMCHUH B CICIYIOIUX 00IACTSIX:

- aHaJIn3 Hay‘lHO-TeXHH‘IeCKOﬁ I/IH(I)OpMaI_[I/II/I, OTCYCCTBCHHOI'O 1 3apy6e>xH0ro OIIbITA IO TEMATHUKE UCCIICIOBAHUA,

- IPOBCACHUC BBIMUCINUTCIIbHBIX OKCIICPUMCHTOB € UCIIOJIB30BAHUCM CTAHAAPTHBIX IIPOTPAMMHBIX CPEACTB C LICIIbIO
MOJYy4YCHUA MATCMAaTHICCKUX MO,Z[eﬂeﬁ Mpo1EeCCOB U 00BEKTOB ABTOMATU3AllU U YIIPABJICHUS

- IOJrOTOBKA IAHHBIX M COCTaBJIEHHE 0030pOB, peepaToB, OTIETOB, HAYIHBIX IYOIUKALUHA U JOKIAI0B Ha
Hay4YHBIX KOH(EPEHIUIX U CEeMUHApax, y4acTHe BO BHEJPEHUH PE3yJIbTATOB UCCIIEAOBaHUIT U pa3paboToK.

Nzydenne kypca o0mieit Gu3NKu B TEXHUYECKOM YHUBEPCUTETE 00YCIOBICHO BO3PACTAIOIIEH POJIBIO
q)yHI[aMeHTaHI)HI)IX HayK B IOATOTOBKE CIICIIUAINCTA. ITO CBA3aHO C TEM, YTO BHEAPEHNUE COBPEMEHHBIX BHICOKHUX
TEXHOJIOTHI B MPAKTUYECKYIO HHXKEHEPHYIO JESITEILHOCTD MPEANOJIaracT OCHOBATEILHOE 3HAKOMCTBO PAOOTHUKOB
C (1)H3I/I‘IeCKI/IMI/I OCHOBAaMM MPOTECKaHUA COOTBETCTBYIONIUX MPOLECCOB, C KIIACCUYCCKUMU U C HOBENIITUMH
MeTOoAaMHU (PU3UIECKUX UCCIeT0BaHuN. JJaHHEIH Kypc TaéT BO3MOXKHOCTE OYIYIIUM CIIEIIHATIICTaM ITOTyIUTh
TpeOyeMble 3HaHHS B 00JACTH (DPU3UKH, a TAaKXKe MPHOOPECTH HABBIKM WX JAIBHEHIIETO MOTIOTHEHHS, CTIONB3YS B
ITHX IEJSAX pa3INYHbIe (B TOM YHCIIE — YJIEKTPOHHBIE) HCTOYHUKY HH(popMarun. bonee Toro,

mporpaMMa JUCHUILTHHEI «Du3uka» chopMupoBaHa TakKuM 00pa3oM, 9TOOBI HE TOJIBKO JaTh O0YJIAFOITUMCS
TpeJCcTaBICHNE 00 OCHOBHBIX pa3jienax (pH3UuKw, TO3HAKOMHTH X C HauOoJlee BaKHBIMU SKCIICPUMEHTAIbHBIMH U
TEOPETUYECKUMU PE3yJIbTaTaMU, HO U IPOBECTH JEMAPKALIMIO MKy HayUYHbIM U aHTUHAYYHBIM IIOJIXOJIOM B
H3yYEHHUH OKPY’KaroIero Mupa. JJuCIuIuInHa yYUT 00yYaIOIMXCs CTPOUTh MOJIENTH MPOUCXOSIINX SBICHUHN U
MPOLIECCOB, IPHUBHUBAs TIOHUMAaHUE PUUNHHO-CIICACTBEHHON CBS3M MEXKIy HUMH, GOPMHUPYS y OyAyIIHX
CIELUAJIMCTOB MOJINHHO HAyYHOE MUPOBO33PEHUE.

dusnka CO34a€T YHUBCPCAJIbHYIO 6a3y JUIA U3y4YCHUSA O6IIICHpO(1)€CCI/IOHaHLHLIX U ClICHUaJIbHBIX JUCIUILINH,
3aKjIaJbIBacT (byHHaMCHT nocjaeayroniero 06y‘l€HI/IH B MAarucTparype, aClmmpanType. Ona Ja€T LeIbHOE
IMpEACTAaBJICHUC O (I)I/I3I/I‘I€CKI/IX 3aKOHaX OKpPYXKarouiero Mupa B ux ¢IMHCTBC U B3aMMOCBA3U, BOOPYIKACT
CIICUATIUCTOB HCO6XOI[I/IMBIMI/I SHAHUAMU JUIS1 pEHICHUA HAYYHO-TCXHUYCCKUX 3a4a4 B TCOPETUICCKUX U
MPUKJIaJAHbIX ACIICKTaX.

2. Ilnanupyemsble pe3yabTaThl 00yYEHHs [0 JUCIUIUIMHE (MOJYJIIO).

[epedens hopMupyeMBIX pe3yJIbTaTOB OCBOSHHS 00pa30BaTEIbHON MIPOrpaMMBbI (KOMITETEHIINI) B pe3yJIbTaTe
00y4eHHs 10 AUCHUILTHHE (MOJYIIO):

OIIK-1 - CriocoGeH pemaTh HHXEHEPHBIE 3a/1a49U B MPOPECCHOHATBHON AEITETFHOCTH C UCTIOh30BAaHUEM METO/I0B
€CTECTBEHHBIX HAayK, MaTEMaTUYECKOr0 aHaI13a U MOJEIMPOBAHUS

OO0y4eHwue 1Mo AUCIUTUIHHE (MOJIYIII0) TIPETIoIaraeT, 4To 10 €ro pe3yibTataM oOyJaromuics Oyaer:

3HaTh: 3HaTh METOAbI €CTCCTBCHHBIX HAYK, MATCMATUYCCKOI'0 aHajin3a U MOACJINPOBAHUA.



YMeTh: YMeTh pemaTh HH)KEHEPHBIE 331a49H B IPOPECCHOHATBHON JEeSITEIPHOCTH C HCIIOIB30BAHNEM METOIOB
€CTECTBEHHBIX HayK, MATEMaTHYECKOTO aHAJIN3a U MOACIHPOBAHNS.

3. O0beM TUCIUTIITUHBI (MOIYJIs).

3.1. O0mas Tpy10€MKOCTh TUCIUTLTAHBI (MOTYJIs).
OO0mast TpPyZOEeMKOCTh TUCIUIDIMHBI (MOIYIIL) COCTABISAET § 3aUeTHHIX enuHHI (288 akageMudeckux gaca(oB).
3.2. O06beM TUCHUIUIMHBI (MOYJIsA) B (hopMe KOHTAKTHOM pabOThl 00YJArOIIMXCSI C

MeAarorndecKuMH pabOTHUKAMHU U (JTH) JTUI[AMU, TPUBJICKACMBIMU K PeaTu3alin
00pa3oBaTeNbHOI MPOrpaMMbl Ha UHBIX YCIIOBUSIX, TP MPOBEICHUN YUEOHBIX 3aHITHIA:

KonnuectBo yacos
. Cemectp | Cemect
Tun y4eOHBIX 3aHATUN Bcero 5 p 3 p
KonTakTHas pabota mpu npoBeleHuU y4eOHbIX 3aHATUl (Bcero): | 128 64 64
B Tom uuce:
3aHATHS JEKIMOHHOTO TUTIA 64 32 32
3aHATUS CEMUHAPCKOTO TUTIA 64 32 32

3.3. O0BeM TUCIUTUIHHBI (MOAYIISI) B (hOpME caMOCTOSATEIHbHON PabOTHl O0YUAIOIINXCS, & TAKKE
B (hopMe KOHTaKTHOM paboThl 00yJarOMIUXCs C MeJarornyeCKuMu pabOTHUKAMH U (WIIH)
JUIAMH, TTPUBJICKACMBIMH K PeaTu3allii 00pa30BaTeIbHOM MPOrPAMMBI HA MHBIX YCIOBHSIX, TIPU
NPOBEICHUH MPOMEXKYTOYHOH aTTecTaiuu coctapiser 160 akagemMudeckux vaca (OB).

3.4. Ilpu o0y4eHnHn O MHIUBUAYAILHOMY Y4eOHOMY IUIaHy, B TOM YHCIIE IPU YCKOPEHHOM
00y4eHnHu, 00bEM TUCIUILINHBI (MOYJIs1) MOKET ObITh pean30BaH MOJIHOCTHIO B opMe
CaMOCTOSITENIbHON PaboThl 00yUaroIUXCsl, a TAKKe B OpME KOHTAKTHOM paboThl 00yUaroMXCst
C Mearorn4eckuMM paboTHUKAMU U (WJIHM) JTUIaMH, TPUBJIEKAEMbIMU K peau3aluu
00pa3oBaTeNbHONW MPOrpaMMbl HAa MHBIX YCIOBUSX, IPU MPOBEIEHUH TPOMEKYTOUHOM
aTTEeCTallUU.

4. ConeprkaHue TUCHUTUTUHBI (MOIYJIs).
4.1. 3aHaTud NEKIIMOHHOrO THUIIA.

Jlexun




Temartnka JICKIIMOHHBIX 3aHATHH / KpaTKO€ COACPIKaHUC

PA3JIEJT 1. MEXAHUKA Tewma 1: [Ipenmer u 3amaun ¢pu3uku. KnaemaTtrnka: OCHOBHBIE TOHATHS.
JIBr>KeHMe 1o MPSIMOM: CKOpPOCTh, yckopeHue. KpuBonnneliHoe nqmxenne. HopmanbHOE U TaHT€HLIMAIbHOE
yckopeHne. KnHemaTrka BpaIaTeIbHOTO IBH)KEHHS: YTIIOBasi CKOPOCTh U YTJIIOBOE YCKOPEHHE, UX CBSI3b C
JMHEWHOU CKOPOCTHIO B yeKopeHueM. Tema 2: VHeprrambHble CHCTEMBI OTCYeTa U IIEPBHIi 3aKOH
Herorona. Bropoii 3akon HetoTona. Macca, umiyibc, cuia. L{eHTp Macc cucTeMbl MaTepUuallbHbIX TOUEK.
YpaBHEHUE ABIDKEHIS MaTepranbHON Touku. TpeTnii 3akoH Hpl0TOHA. 3aKOH COXpaHEHUS NMITYJIbCA. 3aKOH
BcemupHoro Tsarorenus. Cuisl conpoTtusienus. Tema 3: JlnHaMuKka BpalaTeabHOTo IBUKEHUS. MOMEHT
CHWJIBI; MOMEHT MHEPLIMHU; MOMEHT uMimynbca. Teopema Illtelinepa. OCHOBHOI 3aKOH AMHAMUKH
Bpall[aTeIbHOI'O IBUKEHUS B CIIydae CUCTEMBI TOUEK U B clIyyae TBEPJOTO Tea. 3aKOH COXpaHEHUs
MoMeHTa uminyisca. ['upockomnsl. Tema 4: PaGora nepemenHoi cuibl. MommHocTh. KuneTndyeckas sHeprust
TeNna Ipy NOCTyNaTeabHOM B KeHUU. KuHeTnueckas sHeprus Tea pH BpalaTeabHoM ABMxkeHuu. [lomne
cul. KoHcepBaTUBHBIC U HEKOHCEPBATUBHBIE CUIIBI, TpUMephl. [loTeHiansHas sHeprus. [loTennuansHas
SHEPTHS B TI0JIE CHJI TSDKECTH, TIOTEHIMANbHAsI SHEPTH yIIPYro AehOpMHUPOBAHHOH MPYKUHbI. 3aKOH
COXpaHEHM NOJHONW MEXaHHMYECKOM SHEPIUH B 110JI€ OTCHIINATIBHBIX CHJI. 3aKOH BCEMUPHOTO TATOTECHUSL.
ITepBast, BTOpas u TPEThsI KOCMHIECKHE CKOPOCTH. Tema 5. Yrpyrue HanpspkeHus U JeopManuy B TBEpIOM
tene. 3akoH ['yka. Momyns FOnra. Koagdunuent [Tyaccona. O6mue cBoiicTBa XHIKOCTEH 1 ra30B.
CraunoHapHOe TeUeHHE UEAIbHOM JKUIKOCTH. Y paBHEHHE HENPEPHIBHOCTH. Y paBHeHUe bepuymnn. Tema
6. IIpuHIMIT OTHOCHTENBHOCTH U peoOpa3zoBanust ['anmes. DKcriepuMEHTaNbHBIE 000CHOBAHHSA
criermanbHol Teopun oTHOcuTeNbHOCTH (CTO). [Toctynatel CTO. OTHOCUTENEHOCTH OJJHOBPEMEHHOCTU U
npeobpasopanus Jlopenna. CokpainieHue AIUHBI U 3aMeAJICHHE BPEMEHH B ABIDKYIUXCS CUCTEMAax OTCUeTa.
PensatuBucTckuil uMnyssc. B3auMocCBsI3b MacChl U S3HEPIHUHU.

PA3JIEJI 2. TEPMOJMHAMUKA U MOJIEKYJISIPHA Sl ®U3UKA Tema 7: MonekyispHas Gpusuka.
WneanpHblii ra3. YpaBHEHNE COCTOSIHUS UIealIbHOTO rasa. MI30XopHbIi, n300apHbIi, H30TepMHYECKUI
npoueccel. PeanbHblil ras. YpasHenue Ban-nep-Baansca. OcHoBHoe ypaBHeHne MKT. Pacnipenenenue
MakcBenia MoJIeKyJI HaeanbHoro ra3a 1o ckopoctsam. Onbit llItepra. bapomerpuueckas ¢popmyna.
Pacnipenenenne bonsumana. Cpenusist aniHa cBOOOJHOTO pobera MoJeKyl. SIBieHns nepeHoca
(TermonpoBoAHOCTD, NG Qy3us, BHyTpeHHee Tperne) Tema 8: BHyTpeHHss 3HEprus ra3a U ee U3MEHEHHE.
IlepBoe Hagano TepmMogHAMUKHU. Y paBHeHUE Maiiepa. MoneKyIspHO-KHHETHYECKAS TEOPUS
TETIOEMKOCTH. CBSI3b TEINIOEMKOCTH C YHCIIOM CTeTleHeH CBOOO bl MOJIEKYJT Ia3a. AZMabaTHBIN Iporecc.
IMomutpomnusie mpoueccel. [IpeoOpa3oBanne TEMIOTH B MEXaHUYECKYIO paboTy. TermnoBbie MamuHbl. [luki
Kapno u ero ko3¢ ¢uimeHT none3noro aeicteus. Tema 9: DOMnupudeckas TeMiepaTypHas IIKaja.
TepMonuHaMu4eckoe paBHOBECHE U TeMIiepaTypa. KBasucrarndeckue npoueccsl. Y paBHEHHE COCTOSIHUS B
TepMouHaMuke. OOpaTuMble U HeoOpaTUMbIe Tpoliecchl. Bropoe Havano TepMoMHAMUKH. DHTPOIHSL.
CraTtucTHYeCKOe TOJIKOBAaHUE SHTPOIHUH.

PA3JIEJI 3. QJIEKTPOCTATUKA U TIOCTOSIHHBIM TOK Tema 10: 3akon Kynona. HanpsbkeHHOCTb
anekTpocTarudeckoro mois. Crunossle nuHuu. [IpuHnnn cyneprnosuiun. Teopema ["aycca B mHTErpanbHOM
(dopMe 1 ee MpUMEHEHHUE ISl pacyeTa IEeKTPUIeCcKHX rnojei. Lupkynsaius HanpsHkEHHOCTH
IIEKTPUUECKOTO 1O, [ToTeHIMan 3JIeKTpUIecKoro osist. DKBUIIOTCHIIMAIbHBIE TTOBEPXHOCTH. CBSI3b
HanpspKEHHOCTH M noTeHnuana. Tema 11: Dnexrpudeckoe mosne gumosst. Aunons BO BHEITHEM
asieKTprdeckoM mode. [lomspusanns quanekrpukoB. OpHeHTaHOHHBIH 1 1e(OpMaMOHHBIH MEXaHU3MbI
noJsipu3anun. Bexrop anekrpudeckoro cMemenus. Teopema ["aycca amst 3IeKTPOCTaTHUECKOTO OIS B
JIU3JIEKTpHUKE. JIM3IeKTpiuecKkas MPOHUIIAEMOCTh BEIIECTBA. JIEKTPHUECKOE T0JIe B OJHOPOTHOM
JIVRJIEKTPUKE. DIEKTPETHI M CerHeTOTeKTPHUKH. [Ipe303¢dext. Tema 12: IIpoBOIHHUKH B IEKTPUIECKOM
mmoJie. DJIEKTpOCTaTHYECKas 3aluTa. DIEKTPOEMKOCTh TPOBOTHUKOB U KOHJCHCATOPOB. DHEPTUs
3apsHKEHHOTO MTPOBOAHKKA, KOHAeHcaTopa Tema 13: Cuia Toka, IIOTHOCTh ToKa. Kimaccuueckas Teopust
ANEKTPOIPOBOJHOCTH. Y paBHEHNE HETIPEPHIBHOCTH [T INIOTHOCTH TOKa. 3akoH OMa 17151 OZHOPOIHOTO
ydacTKa Ienu. DJIeKTpuieckoe conpotusienne. CoennHeHNE IPOBOAHNKOB. 3akoH OMa B
madpepennmansHoit popme. 3akon [xoyis-Jlenna. 3akon Bunemana-®panna. DiekTpoaBKyIas cuia
UCTOYHMKA TOKa. 3akoH OMa JuIs HeOTHOPOIHOTO yuacTka nenu. [Ipasuia Kupxroda. Diaekrpuieckuii Tok
B BaKyyMe, rase, )KMJIKOCTU 1 TBEPJOM Telle.




Temartnka JICKIIMOHHBIX 3aHATHH / KpaTKO€ COACPIKaHUC

PA3JIEJT 4. MATHETHU3M Tema 14: MarautHoe 1oJie IOCTOSHHBIX MATrHUTOB U IIPOBOJHUKOB C TOKOM.
3akoH Amriepa. Bektop MarHuTHOH HHOYKIWH. MarHUTHOE B3aMMO/ICHCTBHE IOCTOSHHBIX TOKOB. Ciia
Jlopernna. Dddext Xomma. Tema 15. [uxmmorpon. 3akon brno-Capapa-Jlamiaca. Teopema 0 IUPKYIAINN
BEKTOpa MAarHUTHON MHAYKLHHU, IpUMEPbI IPUMEHEHUS TEOPEMBL. BUXpeBOl XapakTep MarHUTHBIX MOJIEH.
Tema 16: Marautsslit motok. Teopema ["aycca ams marauTHOTO TI0J1s. PaboTa mo mepemMenieHIIo
IIPOBOJIHUKA C TOKOM B MArHUTHOM IoJie. PaMKka ¢ TOKOM B OTHOPOJAHOM U HEOJAHOPOJIHOM MarHMTHOM
MoJIsiX. MarHuTHOeE ToJe U MarHUTHBIN TUIOJIbHBIN MOMEHT KpyroBoro Toka. HamarnuueHue MarHeTHKOB.
HanpspbkeHHOCTh MarHUTHOTO 1oJIst. MarHuTHas poHUIaeMocTb. Kitaccngukanus MarHeTHKOB.
®eppomarsetusM. Tema 17. SIBnenHue anexrpoMarautHoi nHAykuuu. [Ipasuno Jlenna. 3akon Papanes
9JIEKTPOMarHUTHOM HIyKuuH. Buxpessie Toku (Toku @yko). CamouHayKuust. IHIYKTHBHOCTb COJICHOWAA.
SIBnenne B3auMHOM HHAYKIUK. TpaHchopmarop. DHEprys MarHUTHOTO 1oJisi. CucreMa ypaBHEHUH
MakcBeia B MHTErpaJibHOM popMe 1 pu3nuecKuii CMBICH BXOJSIIUX B HEE ypaBHEHHH. DJIEKTPOMarHUTHOE
moJie

PA3JIEJT 5. KOJIEBAHH A U BOJIHBIL. OIITUKA Tewma 18: [leproandeckue nporeccsl. ['apMoHIIECcKie
KoneOanus. MasTHUKH. Y paBHEHNE KOJICOAHUH U €T0 pelIeHne. AMIUINTY/a, 9acToTa U (a3a KoaeOaHus.
Oneprus konedannit. CBoOOAHEBIC KoneOanus. DHeprus Koiebanuii. [Ipumeps! KonedaTeIbHBIX ABIKCHAN
pasnuuHO# (usnaeckoit mpupoasl. CBoOOAHBIE 3aTyXatomuye KonebaHus. XapaKTepUCTUKHU 3aTyXatoIuX
konebanuii. Tema 19: BeiHy)xneHHbIe KoneOanus. Pesonanc. MexaHH9ecKHe 1 AIeKTPHICCKIE
aBTOKOJIeOaTenbHble ciucTeMbl. ClioxkeHue kosebanuii (Ouenus, purypsr Jluccaxy). AHaIU3 U CHHTE3
KoJieOaHMH, MOHATHE O crieKTpe Konebanuii. CBszaHHbIe KoseOanus. Tema 20: BomHoBoe IBIKEHHE.
[Tnockas rapMoHMYecKasi BOJIHBL. JJIMHA BOJIHBI, BOJIHOBOE YMCIIO, (pa30Basi CKOPOCTh. Y pPaBHEHUE BOJIHEI.
OxHOMepHOE BOJTHOBOE ypaBHEHUE. YIPYTHe BOJIHBI B ra3ax >KUAKOCTSIX U TBEPHABIX Telax. DJIEMEHTHI
akyctuku. Dddexr Hormrepa. Tema 21: CrnenctBus u3 ypaBHeHHH MakcBeia. DIeKTPOMarHUTHBIC BOJTHBIL.
Omnsite I'epra. [Ixana a1eKkTpoMarHuTHBIX BOJIH. CKOPOCTh, SHEPT U, HHTEHCUBHOCTD 3JICKTPOMAarHUTHON
BoTHBL [10TOK IIOTHOCTH 3HEpruH BoNHEL Tema 22. UaTepdepernns BoaH. CTOSIIUE BOIHBL
Untepdepenmus ceeta. OnpiT IOHTa. UHTEpdepomerp MaiikenbcoHa. HTEpdepeHINS B TOHKUX TUICHKAX.
[Mpumenenne naTepdepennnu. Tema 23: [Ipunnun [roiirenca-®dperens. Merton 300 Openens. Audpaximst
Openens Ha npocreiimux nperpagax. Audpakmus @payarodepa Ha ogHON U NBYX meiax. JudpakmmnonHas
pemerka. ['onorpadus. Judpakuns peHTreHOBCKUX JIy4el Ha KpucTanandeckoi pemérke. [Ipunmmm
INotirenca-®penensi. Meroy 300 Openens. Judpaxuns Openens Ha npocreiimmx nperpanax. Andpakims
Opaynrodepa Ha oxHON U ABYX miessixX. Judpakiuonnas peuierka. [omorpadus. dudpakiust
PEHTIeHOBCKUX JIydeil Ha KpucTaminueckon pemérke. Tema 24. @opmMa U CTeeHb MONIpH3aUU
MOHOXpOMaTH4YeCKHX BOJH. [lodydenue n aHaIH3 THHEHHO-TIONAPU30BAaHHOTO CBeTa. 3akoHHI bprocTepa,
Manroca. JluneitHoe aByiydenpenomieHue. [IpoxoxkaeHne cBera uepes JUHeHbIe (a30Bbie MIACTUHKH.
HckyccTBeHHas ontuyeckas aHuzorponus. Dotoynpyrocts. BpallieHre miocKkocTH NoJisipru3aiim.
OnexTpoonTHueckre 1 Maruuroonrtiyeckne 3¢ dextsl. XKuakue xpucramisl. ucnepens cera. Pazoas n
rpymnnoBast ckopoctu BosH. [lornomenue u paccesHue cBera.

PA3JAEJI 6. KBAHTOBAS ®U3UKA Tema 25: TerioBoe uziiydeHue 1 JtoMuHecHeHIusl. CoeKTpajabHble
XapaKTepUCTUKH TEIIOBOTO n3nydenus. 3akonsl Kupxroga, Credana-bonbiiMana 1 3aK0H CMeIEHHS
Buna. AGconrotHO yepHOe Teno. @opmyna Penes-/xuHca u «ynpTpaduoneroBas katactpoday. ['unoresa
kBaHTOB. ®opmyina [Inanka. KBaHTOBOE 00BsICHEHNE 3aKOHOB TEIUIOBOTO M3MydeHUs. Tema 26: BHerrHmi
¢doroaddekr, ypaBuenue Ditnmreitna. mmynse porona. dpdexr Komnrona. /laBnenune ceera.
KopryckymsspHO-BOTHOBOM yann3M CBETa. DMIHPHUECKHE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax.
®dopmyna banemepa. Mogaens atoma Tomcona. OnbiTsl Pesepdopaa mo paccesauto anbda-gactuil. SAnepHas
Mozens atoMa. Teopust aroma Bojoposa 1o bopy. Tema 27: T'unotesa ne bpoiins. OnbiTel J3BUCCOHA U
xepmepa. Andpaxnus mukpodactun. [Ipuanmn sHeonpenenenHoctH ['eizenbepra. BomHoBas QyHkmms, ee
CTaTHCTHYECKUI CMBICI U YCIOBHS, KOTOPBIM OHa JIOJDKHA YAOBIETBOPATH. Y paBHeHue [lpeaunrepa. Tema
28: KBaHTOBas yacTHLa B OAHOMEPHON MOTEHIUAIBHON siMe. OTHOMEPHBII MOTEHIHAIBHBIN TOPOT U
6apbep. TynHenbHBIN 3¢ dexT. KBaHTOBBINM rapMonnueckuii ocimsitop. Tema 29: CrannonapHoe
ypasaenue llIpenunrepa st atoma Bogoposa. BomHoBsle GyHKIMM 1 kBaHTOBBIE yKcia. [IpaBuna otbopa
JUISL KBaHTOBBIX nepexo/ioB. Onbit Ltepna u I'epnaxa. Dddexr 3eemana. [Tpuaunn [Maymnm.
[Nepnonnueckas Tabnuia 3nemMeHToB. Tema 30: DeMeHTHl KBAHTOBOI CTATUCTUKH: (pepMUOHBI, 0030HBI.
30HHAs KOHIENIHS TBEPIBIX TeT. MeTalIbl, TUIEKTPUKH, TOIYIIPOBOJHUKHN (COOCTBEHHBIE M TIPUMECHBIE).
OJeKTpUUecKHe CBOMCTBA TBEPABIX TEI: 3aBUCHMOCTD 3JIEKTPOIPOBOAHOCTH OT TEMIEPaTypHI.
CaepxmpoBoguMocTh. DOTONPOBOIUMOCTD, TIOMUHECTICHITNS TBEPABIX Ted. CIIOHTaHHOE U
HHAYIHMPOBaHHOE M3mydeHue. OCOOEHHOCTH Ta3epHOro n3IydeHns1. OCHOBHBIE THIIBI JIA3€POB U UX
IIPUMEHEHHE.




Temartnka JICKIIMOHHBIX 3aHATHH / KpaTKO€ COACPIKaHUC

PA3JIEJ 7. DU3UKA. ATOMHOTI'O SIIPA. DJIEMEHTAPHBIE YACTHIIBI Tema 31: CoctaB aTOMHOTO
siapa. XapaKTEpUCTUKH spa: 3apsafl, Macca, JHEPTUs CBsI3U HYKJIOHOB. M30Tonbl. PannoaktuBHOCTH. BHsl
1 3aKOHBI PaIHOAKTUBHOTO U3Iy4eHUs. SIepHbIe peakui. 3aKOHBI COXPAHECHHUS B SIEPHBIX PEaKIIHsX.
Henenne sipep. Cuntes snaep. JeTekTupoBaHue saepHBIX m3ydeHnil. [loHATHE 0 TO3UMETPHH U 3aIuTe.
Tema 32: OcHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YacTUIl. YacTHIIBI ¥ aHTHIACcTHIEL. KBapKu, TIEITOHBI, YaCTHITHI
— IIEPEHOCYNKHY B3aNMOACHCTBUIA. Buabl pyHIaMeHTaIbHBIX B3aUMOACHCTBII. JBomonuns BeeneHnoit n
3BE3 .

4.2. 3aHATUSA CEMUHAPCKOI0O THIIA.

JlaboparopHbie pabOTHI

IJ:;; HanmeHnoBanue 1a00paTopHBIX paboT / KpaTKoe cojep kaHue

1 PA3JIEJI 1. Mexanuxka JIP Ne 1 «/3y4yeHue paBHOYCKOPEHHOIO ABWXEHUS Ha MallliHEe ATBYy[a»

2 PA3JIEJI 2. TepmoauHamuka u MmosiekyssipHast pusuka JIP Ne 11 «Onpenenenne OTHOIICHHS
TernoéMKocTel raza meronoM Kiiemana-Jlesopmay

3 PA3JIEJI 3. DnekrpocraTuka 1 nocTosiHHbIN TOK JIP Ne 14 «3yuenue Tomnorpaduu 3JeKTpOCTaTHIECKOTO
TIOJISI»

4 PA3JIEJT 4. Maruetusm JIP Ne 75 «/3y4eHrne MarHUTHOTO OISl COJICHOMAA C TIOMOIIBIO JaTyhKa X0JIIa»

5 PA3JIEJI 5. Konebanus u Bomubl. Ontuka JIP Ne 29 «/3yueHne 3aTyxalonux 2JIeKTPOMarHUTHBIX
KoJieOaHHUH B K0JieOaTeIbHOM KOHTYpE C OMOIIBIO OCIMLIorpada

6 PA3JIEJI 6. KBanToBas ¢usuka JIP No 138 «3yuenne BHemHero GpoToddderra u n3MepeHne nocTossHHOM
IInanka

7 PA3JIEJI 7. ®usuka aToMHOTO siipa. DneMeHnTapHble yacTuilsl JIP Ne 48 «OmneiTr @panka-I'epia»

8 3amuTa 1abopaTopHBIX padoT

ITpakTueckue 3aHsATHs
IJ;‘;QH Temarnka IpaKTHUECKUX 3aHATHH/KPaTKOE COAEpIKaHue

1 PA3JIEJI 1. Mexanuka KuHemaTika MocTynaTeIbHOTO U BPAIATEIbHOTO ABIDKEHH. JJnHaAMHKa
MOCTYMNATENLHOTO JBKeHUs. 3akoHbl HptoToHa. 3amaun u3 pasaena 1 [3]. 3agauum u3 pazaena 2 [3].
JnHamuka BpamaTesIbHOTO IBIKEHUs. PaboTa u sHeprus. 3akoHbI coxpaHeHus. 3ajayu u3 paznena 3 [3].

2 PA3JIEJI 2. TepmoanHamMuKa U MOJEKyIsipHas (husnka ['a3oBbie 3aK0HBI. MOJEKYISIPHO -KHHETHYECKas
Teopus ra3os. [lepBoe HaYaIO TEPMOIMHAMHUKH,
3anayu u3 pasznena 15 [3]. Tepmonunamuka. 3agaun u3 pasaena 16 [3].

3 PA3JEJI 3. DnexTpocTaTuka U MOCTOSIHHBIA TOK DJeKTpocTaThka. 3akoH KynoHa, HanpsskEHHOCTD U
MOTEHLKAJ 3JeKTpruueckoro nos. [lpunnun cynepno3unuuu. 3agaun u3 paszgena 4 [3]. IlpoBoaHuku B
3JIEKTPUYECKOM M0JIe. DIEKTPUUECKHE KOHACHCATOPhI. 3aauu u3 pazaena S [3].

4 PA3JAEJI 4. Marnetuam MarautHoe 1oJie HOCTOSIHHBIX MAarHUTOB U IPOBOJAHUKOB € TOKOM. 3aKOH AMIIEpaA.
BekTop MarHuTHOM WHAYKIMHA. MarHUTHOE B3aUMO/IEHCTBHE MTOCTOSHHBIX TokoB. Cuia Jlopenna. Dddext
Xouna. 3agauu u3 pazaena 6 [3].

5 PA3JIEJI 5. Kone6anus u Boiabl. OnTrka MexaHHUeCKHe W 2JIeKTPOMAarHUTHBIE KoleOaHus. Yupyrue
BOJIHBI. DJIGKTPOMAarHUTHBIC BOJHEIL. . 3amaun u3 pasjena 4 [8]. Matepdepenmus ceera. Jludpakmus ceera.
IMonspuzanus ceeta. 3agauum u3 pazaena S [8].

6 PA3JIEJI 6. KBanToBas ¢u3uka KBantosas npupoaa ceera. Teopust aroma Bogopoaa o bopy. DnemMeHTsI
KBaHTOBOM MeXaHUKHU. 3aJjauu U3 pazjena 6 [8].

7 PA3JIEJI 7. ®u3uka aTOMHOTO si/ipa. DJIeMeHTapHbIe YacTHIIBI DJIEMEHTHI (PU3NKH aTOMHOTO si7pa.

DneMeHTHl (DPU3UKHU SJEMEHTAPHBIX YacTHll. 3anauun u3 paszaena 7 [8].

CamocrosTenbpHas paboTa 00yJaronuxcs.

Ne .
e Bun camocrosTenpHO# paboThI
1 IoxroroBka k 1abopatopHbIM padoTam [ToAroTOBKa K IPAKTHYECKUM 3aHATUSAM [loATOTOBKA K 3a4eTy

IMoaroroska x sk3ameny PaboTa ¢ nekuMoHHEIM MatepuaioM Pabota ¢ nmureparypoii CamocTosiTenbHOE
N3y4YCHUE PA3/IeIoB (TeM) AMCUMILTMHBI(MOAYJIs ) BhioaHeHe HayyHO-1CcCIe10BaTeNIbcKON paboTh
(HUPC)

HOHFOTOBK& K l'[pOMe)KyTO‘IHOfI aTTCCTAlluM.




HOHI‘OTOBK& K TEKyHIEMY KOHTPOJIIO.

5. [lepedens U3aaHNM, KOTOPBIE PEKOMEHIYETCS UCIIOIB30BATh IPU OCBOCHUU JIUCIUILTIHBI
(Motyns).

Ne
/1

Bubmmorpadudeckoe onrcanue

Mecto nocryna

1

Kypc ¢usukn: y4ue6. mocobue ams By30B /
Tancus MBanoBHa Tpopumosa. — 11-¢
u3n., crep. — M.: 3garensckuil HEHTp
«Axanemusi», 2006. — 560 c.

http://library.miit.ru 9bC «Axanemus»
https://www.academia-moscow.ru/catalogue/4884/483190/
PYT (MUUT)

Cagenbes, U. B. Kypc oOweit puzuki :
yaeOHoe mocobue : B 3 Tomax / U. B.
CagenbeB. — 19-e uzn., crep. — CaHKT-
[TetepOypr : Jlanb, 2019 — Towm 1 :
Mexanuka. MonexynspHas puznka —
2020. — 436 c. — ISBN 978-5-8114-
5539-

TexcT : anekTpoHHSIH // JIaHb : 31eKTpOHHO-OHOINOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/142380

Cagenpes, 1. B. Kypc obmieii ¢puznkn :
yaeOHoe mocobue : B 3 Tomax / U. B.
CagenpeB. — 15-¢ m3n., crep. — CaHKT-
IetepOypr : Jlaws, [6.T.]. — Tom 2 :
DJIeKTPHYECTBO ¥ MarHeTU3M. BoHBI.
Onruka — 2019. — 500 c. — ISBN 978-
5-8114-3989-8

Tekcr : anexTpoHHSIH // JIaHb : 31eKTpOHHO-OMOIHOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/113945

Cagenbes, 1. B. Kypc o0eit puzuki :
yuebHoe mocobdue : B 3 Tomax / 1. B.
CagenbeB. — 13-e uzn., crep. — CaHKT-
ITetepbypr : Jlans, [6.T.]. — Tom 3 :
KBanToBast ontuka. ATOMHasi (pu3mKa.
®dusnka TBepa0ro tena. Ousnka aTOMHOTO
spa ¥ AIeMeHTapHbIX gactur — 2019, —
320 c. — ISBN 978-5-8114-4598-1

TeKcT : aeKTpoHHEIH // JIaHb : AIeKTpOHHO-OHOINOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/123463

CoOopauK 33124 1o guciurutnHe "duznka"
: yae6. mocobue misa cryaearos UYUT u
HNCYT3 /T.B. 3axaposa, J.M.
Kacumenko, C.M. Kokun; Pex. C.M.
Koxun ; MUUT. Kad. "duzuka-2". - M. :
MUUT, 2006. - 144 c.

http://195.245.205.32:8087/jirbis2/books/scanbooks_new/01-
37822.pdf. PYT (MUMT)

Kokuu C.M. ®usuka. Yacts 1. Koncrexr
nekiuii. - M.: MUUT, 2010.-244 c.

http://library.miit.ru/methodics/16012012/10_2120.pdf PYT
(MUHNT)

Koknna C.M., Hukurenko B.A. ®usuka.
Yacts II. Koncnekr nekiuid. - M.: MUNT,
2013.-178 c.

http://library.miit.ru/methodics/04022015/14-47. pdf PYT
(MHUUT)

Huxkurenko B.A., Kokun C.M., ®usuka.
Yacrts I11. Korcnext nexmuit. - M.: MUNT,
2007.-196 c.

http://library.miit.ru/methodics/04022015/08-%20221.pdf
PYT (MUUT)

COopHHK 337124 10 001IeMy Kypcy Gu3nKu
: yue0. mocobue s BTy30B / B.C.
Bonbkenmreiis. - 11-e uzn., mepepad. - M.
: Hayxka. I'n1. pex. us.-mat. smt., 1985. -
384 c.

http://195.245.205.32:8087/jirbis2/books/scanbooks_new/85-
1992.pdf PYT (MHUMT)

10

COopHuK 3a1a4 110 Kypcy ¢usnku ¢
penieHusiMH : ydeOHoe 1mocoOue AJIst By30B
/ T. W. Tpopumona . — M. : Abpuc, 2012 .
—591c.

http://library.miit.ru PYT (MUUT)

6. IlepeueHb coBpeMEHHBIX MPO(ECCHOHATBHBIX 0a3 TaHHBIX U HHPOPMAITMOHHBIX CITPABOYHBIX

CHUCTEM, KOTOPBIE MOTYT MCIOJIb30BAThCS TPH OCBOSHUU JTUCITUTIIUHBI (MOIYJIs).
HNudopmanmonnsiii mopran Hayanas anekrponnas 6udmmoreka eLIBRARY.RU (www.elibrary.ru); Enunas

1




KoJuteKus mudpoBBIX 00pazoBarenbHBIX pecypcoB (http://window.edu.ru); Hayuno-texaudeckas
o6udmmorexa PYT (MUUT) (http://library.miit.ru); Caiit (MHTepHET-I0CTYT) WWW.i-€Xam.ru — cucrema
TectupoBaHus «DenepanbHbIA dK3aMeH B cdepe nmpodeccronansHoro oopazoBanussy (OII10).

7. IlepeueHb JTMIICH3MOHHOTO ¥ CBOOOIHO PacIpOCTPaHSIEMOro IPOTrPaMMHOTO 00ECTICYCHHUS, B
TOM YHUCJIC OTEUECTBEHHOTO MPOU3BOJICTBA, HEOOXOAMMOTO JJIsSi OCBOCHUS JUCITUILITUHBI
(Momyist).

1 Onepanuonnas cucrema Windows [Iporpammsr:
Microsoft Office
Z0O0M,
MS Teams,
Discord,
ITouckoBsle cUCTEMBI
Skype
TecToBbIE TPOrPaMMBI:
ABToMaTm3upoBaHHas cuctema tectupoBanus (ACT),
KadenpanbHas TecToBas mporpamMma
PaspaboTanHbie 1 MPHOOPETEHHBIC MPOrPaMMHbIe (00yJarOIINe) CUCTEMBI:
«OTkpbiTas actpoHomus» ®uznkonRedShift,
«Buneoszagaunuk o gmsuke» A.W. dumman u ap.,
«Pu3HKa B IIKOJIE»,
«Ypoxku ¢usuku Kupmnna u Medoamsy,
«JIabopaTopHbIe PabOThI IO HUUKE,
«Bcs puznkay MynbTUMenuiHas YSHITUKIONEVS,
«®u3uka. MyneruMenuitnelii Kype» Pyccobut-M,
«Kypc duznku XXI Bexa» JI.51. bopesckuit (MagnaXayc),
«OTkpsrtas ¢pusuka» C.M. Kozen,
«Bupryanshslit mpaktikyMm o ¢pusnke» OO0 «PU3MKOHy,
WmocTpaTHBHEIN MaTepHal 0 Kypcy o0mieil pu3uku, pa3paboTaHHBIN COTpyIHUKAMH Kadeapsl,
OnexrpoHHas OubIHoTEKa Kadeapsl,

Buneoreka xadeapsl.

8. Onucanne MaTepuaIbHO-TEXHUUECKOM 0a3bl, HEOOXOAMMOM JJIsl OCYIIECTBICHUS
00pa3zoBaTeNbHOIO MpoIiecca Mo JUCHUTIIHHE (MOIYIIIO).

1 Opranuzanus pabo4ero Mecra CTyJeHTa B YHUBEpPCUTETE (TEeMIepaTypHbIi PeXXnUM, CPEaHss II0aab,
NIPUXOJIAIIAsiCs Ha YEIOBEKa B y4eOHOW ayIMTOPUH, BPEMEHHOI pexHM paboThl, OCBEIEHHOCTH paboyero
MecTa) perjaMeHTupyorcs coorsercrByromumu CanllnHamu, cobionenne TpeGoBaHUI KOTOPBIX



KOHTPOJIUPYETCS alMHUHUCTpaLel yaeOHoro 3aBeeHns. Kpome Toro, KaXXJplii CEMECTp Tepel] HadalioM
paboTHI B yUeOHBIX JIAOOPATOPHSIX IMPOBOAUTCS HHCTPYKTAXK CTYICHTOB IO TEXHUKE OC30MIaCHOCTH,
CTYZAEHTHI HE JOIYCKAIOTCS K 3aHSATHAM, TI0Ka HE 03HAKOMSTCS ¢ HHCTPYKIIMEH 1 HE MOCTABAT MOJIIHCH B
COOTBETCTBYIOIIEH BEIOMOCTH.

Jns NEKUMOHHBIX 3aHATHN: JEKLIMOHHBIN 3aJ1, ay IMOBU3YaJIbHbII KOMILIEKC.

Jyis ceMUHApOB: KOMITBIOTEPHBIHN KJIacc (JIOKaNbHAs CeTh, cocTosmas u3 30 paboumx cTaHIMiA, cepBepa,
KOMITbIOTEpA MPEMNo/IaBaTelisi), MHTEPAKTUBHAS JJOCKA U CBA3b C ayAMOBU3YalbHBIM KOMIUIEKCOM, BBIXO]I B
Hureprer.

Jnst npoBeeHUs 1a00paTOPHBIX PadOT: KOMILIEKC 3JEKTPOU3MEPHUTENBHBIX (PU3NYECKUX MPUOOPOB;
7abopaTOpHBIE YCTAHOBKH TEMAaTHYECKOI0 Ha3HAUYCHHMS, COOTBETCTBYIOIIHE JTa00PaTOPHOMY NIPAKTHKYMY.
JlaGopartopHsle paboTHI 1o AucHUILIHHE «DH3MKa» TPOBOAATCS B CIELHAILHO 000PYI0BaHHEIX
mabopaTopuAX ¢ MPUMEHEHHEM HEOOXOIMMBIX CPEICTB O0YUICHHUS: Tab0PaTOPHOTO 000PYAOBaHHS, 00pa3IoB
IULSL UCCIIeIOBAHU I, METOIMYECKUX MTOCOOUHT, KOMITBIOTEPHBIX CPEACTB 00PabOTKU Pe3yabTaTOB U3MEPEHUI.

Ipu BEITIOTHEHUH JTa00PATOPHBIX PABOT MPOBOIATCS: OATOTOBKA 0O0OPYIOBAHUS U IPUOOPOB K paboTe,
N3Y4YCHUEC MCTOJUKHU BBITIOJITHCHUSA pa60T1>1, BOCHPOU3BCACHUEC N3YHaCMOT'0 ABJICHUA, UBMECPCHUEC BCIINYUH,
ompeJieJieHHe COOTBETCTBYIOIINX XapaKTEPUCTHK M TIOKa3areeil, 00paboTKa JaHHBIX U MX aHAJIH3,
000011eHNE 1 00pabOTKa PE3yILTATOB.

9. ®opma nMpomMeKyTOYHOM aTTECTALIUN

3aueT BO 2 ceMecTpe
DK3aMmeH B 3 ceMecTpe

10. OuieHOYHbBIE MaTEpHAIIbI.

OrieHOYHBIE MaTepHabl, IPUMEHAEMBIC TIPH MTPOBEACHUH TPOMEXKYTOUHON aTTECTAllNH, pa3pabdaTbIBalOTCA B
COOTBETCTBHUH C JIOKAJILHBIM HOPMAaTUBHBIM akToM PYT (MUUT).

1. OnieHouyHbIe MaTepUaibl, MPUMEHsIEMbIE ITPH MPOBEICHUN TPOMEKYTOUHOM
aTTeCTaIluu, pa3pabaThIBalOTCS B COOTBETCTBUH C JIOKAJIbHBIM HOPMATUBHBIM akTOM PYT
(MHMUT). Ciucok BOMIPOCOB K 3a4ETy
Cnucok BONpOCOB K IK3aMEHY

3K3aMeHaHI/IOHHHe OMJICTBI

Bce NEPCUUCIICHHBIC MAaTCPpHUAJIbl HAXOOATCS B HpI/IJ'IO)KCHI/II/I.



