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1. Iesin ocBoeHUs1 y4eOHOI JMCIUIITHHBI

OcCHOBHOH 11eJbI0 U3yYeHHs yueOHOM quctuiuinabl «Pu3nkay sBiseTcs GopMUpoBaHHe
y oOyuarolierocs KOMIETEHIMH U1 HAy4HO-UCCIIE0BATENIbCKOM e TeIbHOCTH.

HayuHo-uccnenoBarenbekas A€AT€IbHOCTD:

aHaJIM3 Hay4YHO-TeXHUYECKON MH(OpMaIMK, OT€YECTBEHHOIO U 3apy0eKHOTO OIbITA 110
TEMATHUKEC UCCICA0OBAHUA,

ydacTue B paboTax Mo OpraHu3alliy U MPOBEICHUIO SKCIIEPUMEHTOB Ha JICHCTBYIOINX 00BEKTaxX
110 3aIaHHOM METOJIUKE;

00paboTKa Pe3yIbTaTOB AKCIEPUMEHTAIBHBIX HCCIEOBAHNN C TPUMEHEHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH ¥ TEXHUYECKUX CPENICTB;

IIPOBEJCHUE BBIYMCIUTENBHBIX KCIIEPUMEHTOB C HCIIOJIb30BAHUEM CTaHAAPTHBIX MPOrPaMMHBIX
CPEZCTB C LIEIbIO MOJIY4YEHUSI MATEMAaTUYECKUX MOZEIIEH TPOLECCOB U 00BEKTOB aBTOMAaTH3aLMH
U YIIPaBJICHNUS;

MOJTrOTOBKA JAHHBIX M COCTaBJIEHUE 0030pOB, pehepaToB, OTYETOB, HAYUHBIX ITyOJIUKAIUHI 1
JOKJIaA0B Ha HAYUHBIX KOH(i)CpCHIII/ISIX M CCMUHAapax, ydaCTue BO BHCAPCHUUN PE3YJIbTATOB
UCCIIeIOBaHUN U pa3paboToK;

opraHu3anys 3alluThbI 00BEKTOB PIHTGJIJIGKTy&JIBHOﬁ COOCTBEHHOCTH U PE3YJIbTATOB
UCCIJIEIOBAaHUM U pa3pabOTOK KaK KOMMEPUYECKON TallHbI IPEIPUSITHSL.

B paboueii mporpamme o «®Pu3nke» 3a05KeHbl OCHOBBI POPMUPOBAHUS Y OyAyILIUX
OaxanaBpoB MOJX0/a K PEHICHUIO MPOPECCUOHANBHBIX 3a/1a4, OPUEHTUPOBAHHBIX Ha
IPUKIIAJAHON BUJ (BUIBI) TPO(ECCHOHATBHON AEATEIbHOCTU KaK OCHOBHOM, YTO peajlu3yercs Ha
OCHOBE COBPEMEHHBIX 3HaHUH (DyHaMEHTaIbHbBIX 3aKOHOB (DU3UKH, a TAKXKe
€CTECTBEHHOHAYYHBIX IPEJCTABIECHUN O MaTEpUH, ABUKEHUU U (QyHIaMEHTAIbHbIX
B3aUMOJICHCTBUAX.

Juctunimza «Pu3nKa», OTHOCSINASACA K €CTECTBEHHOHAYUHBIM JTUCIUIUIMHAM, PEIoaraet
Takxe (popMupoBaHue y Oyaymux O0akaiaBpOB HaBBIKOB U YMEHHH B CIEAYIOLINX O0JIACTSIX:

- aHaJIM3 HAYYHO-TEXHUYECKOW NH(OpMaLIMK, OTE€YECTBEHHOTO U 3apyOE’KHOTO OIIbITA I10
TEMaTHKE UCCIIEJOBAHMSI;

- IPOBEJICHUE BBIUYMCIUTEIBHBIX 3KCIIEPUMEHTOB C UCIIOJIb30BaHUEM CTaHJAPTHBIX
MPOrPaMMHBIX CPEJCTB C LIEJIBIO MOJIyYE€HUSI MaTeEMaTHUECKUX MOJIEJIEH MPOLecCOB U 0OBEKTOB
aBTOMATH3ALMM U yIIPaBJICHHUS,

- IOATOTOBKA JJAHHBIX M COCTaBIIEHUE 0030pOB, pedepaToB, OTUETOB, HAYYHBIX MyOIHUKAIUI U
JIOKJIaJIOB Ha HayYHBIX KOH(PEPEHLINUIX U CEMUHApax, ydacTHe BO BHEJPEHUH PE3y/IbTaTOB
UCCIIeIOBaHUN U pa3paboToOK.

N3yuenne kypca o01elt GU3NKu B TEXHUYECKOM YHHUBEPCUTETE 00YCIIOBIEHO
OCHOBOITOJIAraOIeH Pobio (PyHIaMEHTAIbHBIX HAYK B MOATOTOBKE CIIEUAIUCTOB. DTO CBSI3aHO
C TEM, YTO BHEAPEHUE COBPEMEHHBIX BBICOKUX TEXHOJIOTUI B MIPAKTUYECKYIO MHIKEHEPHYIO
NeSTeNIbHOCTH MPEATNOIaraeT OCHOBAaTEIbHOE 3HAKOMCTBO PA0OTHUKOB C (PU3NUECKUMHU
OCHOBaMH IIPOTEKAHUS COOTBETCTBYIOIUX MPOLIECCOB, C KJIACCUYECKMMH U C HOBEUIIUMU
MeToaaMu GU3NUECKUX HccienoBanuil. JlaHHbIA Kypc 1aéT BO3MOKHOCTh Oy1yIIuM
CHelMalIiCTaM MOJIyYUTh TpeOyeMble 3HaHUs B 00JaCTH (PU3UKH, a TAK)Ke MPUOOPECTH HABBIKU
UX JaJbHEHIIEro MOMOIHEHHs, UCIIOIb3Ys B 3TUX LENAX pa3IMyHbIe (B TOM YHCIE —
AJIEKTPOHHBIE) UCTOUHUKH HH(popmanuu. bonee Toro, mporpaMma AucuUIInHbL «PU3HKa»
chopMHpOBaHa TAKMM 00pa3oM, UTOOBI HE TOJIBKO aTh CTYJEHTaM MPEACTaBIEHUE 00
OCHOBHBIX pa3jenax (pU3UKH, TO3HAKOMUTh UX C HanOoJiee BaKHBIMHU 3KCIIEPUMEHTALHBIMU
TEOPETUYECKUMHU PE3yJIbTaTaMU, HO M IPOBECTH JEMapKalMI0 MEX/ly HayYHbIM U aHTUHAYYHBIM
MOJIXOJIOM B U3YYEHHH OKPYXKAOLIET0 MUpa. J[MCIUIUIMHA yUUT CTYAEHTOB CTPOUTH MOZEIN
IIPOUCXOAIINX SBJICHUN U IPOLECCOB, IPUBUBAs IOHUMaHUE IPUYNHHO-CIIEICTBEHHON CBA3U



MeXy HUMH, (GOpMUPYS Y OYAYIIUX CHEIHATUCTOB MOAIUHHO HAYYHOE MUPOBO33PECHHUE.
Kpowme Toro, pusuka co3maer yHUBEepCcalbHYIO 0a3y [UIsl U3ydeHHs 0011e-npodeccuoHabHBIX U
CHEUHATbHBIX AUCIUIUINH, 3aKJIaIbIBaeT (yHIAMEHT MOCIEIYIONIero 00y4eHUsI B MarucTparype,
acnupantype. OHa qa€T HeabHOoe MpeICTaBlIeHHEe 0 PU3NYECKIX 3aKOHAX OKPYKAIOILIEro MUpa B
UX €IUHCTBE U B3aUMOCBSI3U, BOOPY)KaeT OaKaiaBpoB HEOOXOIMMBIMU 3HAHUSMU JJIS1 PELLICHUS
HAY4YHO-TEXHUYECKHUX 337a4 B TEOPETHUECKUX U MPUKIIATHBIX aCTIEKTaX.

3anauy JUCLUIUINHBIL:

- (hopMUpOBaHHE y CTYJACHTOB OCHOB €CTECTBEHHOHAYYHOW KAPTHHBI MUPA,

- OCBOEHHME OCHOBHBIX (DU3MUYECKUX TEOPUH, TO3BOJISAIONIMX ONUCATh SIBIECHUS B IPUPOJIE, U
IIPEEIIOB IPUMEHUMOCTH 3TUX TEOPUN JUIS PEIICHUs COBPEMEHHBIX U NIEPCIIEKTUBHBIX
TEXHOJIOTMYECKHX 3aay;

- OBJIaICHUE (PYHAaMEHTAIbHBIMU MPUHIUIIAMHI U METO/IaMU PEIIEHUS] HAYyYHO-TEXHUYECKUX
3a[a4, MPUOOPETEHHE HABBIKOB SKCIIEPUMEHTAIILHBIX HCCIIEJOBAHUI U OLIEHKU CTETICHH
JIOCTOBEPHOCTH MOJIY4aeMbIX PE3YJIbTaTOB;

- (hopMupOBaHHE HABBIKOB 110 IPUMEHEHHUIO TIOJIOKEHUN (PyHIAMEHTAIbHOW (PU3HUKH K
IPAMOTHOMY HAYYHOMY AHAJIN3Y CUTYyallUH, C KOTOPBIMH CHELUAIMCTY IPUAETCS CTAIKUBATHCS
IIPU CO3JaHUM HOBOM TEXHUKHU M HOBBIX TEXHOJIOTHH;

- 03HaKOMJIEHHME CTYJEHTOB C UCTOPHUEH U JIOTUKOM pa3BUTHS (PU3UKU U OCHOBHBIX €€ OTKPBITH.

B pesynbpraTe 0cBOCHMS IUCHUIUIMHBI «PU3UKa» CTYACHT JOJDKEH HaydUThCS UCIIOIb30BaTh
3aKOHBI (PU3UKH B BKHEHIINX MPAKTUYECKHUX MPHIIOKEHHSX; TTO3HAKOMHUTBCS C OCHOBHBIMHU
(GU3NUEeCKUMU BEIMUMHAMMU, 3HAaTh UX ONPEENICHUE, CMBICI, CIOCOObI U €IMHULIBI UX
U3MEPEHUS; IPEICTABIATE ce0e PyHaaMeHTaIbHbIe PU3NIECKUE IKCIIEPUMEHTHI 1 UX POJIb B
pa3BuTuu Hayku. Kpome TOro, cTyAeHT JOKEeH MPHUOOpECTH HaBBIKU padoThl ¢ mpudopaMu U
000pyI0OBaHUEM COBPEMEHHOMN (U3NUECKOM 1a00paTOpUN; HABBIKK UCIIOIB30BAHUS Pa3IMYHBIX
METOJUK (PU3NUECKUX U3MEPEHUN U 00pabOTKU SKCIIEPUMEHTAIbHBIX JIAHHBIX; HABBIKU
MIPOBEJCHUS a/IeKBaTHOTO (PU3MUECKOTO M MATEMAaTUYECKOTO MOIETUPOBAHNS, a TAKXKE
NPUMEHEHHS METOA0B (PM3UKO-MAaTEMATHUYECKOT0 aHAIN3a K PEIICHUIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U TEXHUYECKHUX IIPOOIIEM.

®dusmka, Kak Hayka 0 Haubosee O0IIUX 3aKOHAX ITPUPO/IbI B TOM MM UHOW CTETIEHU UMEEeT
HEIOCPEICTBEHHYIO CBA3b IIPAKTUYECKU CO BCEMU JUCUUIIIIMHAMU, U3Yy4aeMbIMHA HA
MPOTSKEHUH BCET0 MHCTUTYTCKOTO Kypca. B yacTHOoCTH, Ha 3akoHaX (PU3MKU OCHOBaHa padboTa
BCEX COBPEMEHHBIX aBTOMATUYECKUX YCTPOUCTB mepeaadn, coopa 1 00paboTKu MHPOpMAIIH.
HMeHHO 103TOMY B IIpOLIecce YTEHUS JIEKIU J1enaeTcs ynop Ha (U3HUECKUi CMBICT SIBJICHUH,
HaOJII01aeMBIX B OKPY>KAIOLEM MUDE.

2. Mecro yueOHoii ucuuniuHbl B cTpykrype OIT BO

VYuebnaa qucuuiuinHa "@usuka" orHocuTes Kk 010Ky 1 "Aucuumiunel (Mogynu)" u
BXOJINT B €r0 0a30BYIO YacTh.

3. Ilnanupyemble pe3yJibTaThbl 00y4eHHs N0 TUCHHUIINHE (MOAYJII0), COOTHECEHHBIE €
IUVIAHMPYEMBbIMHU Pe3yJibTATAMHU OCBOCHUA 00pa30BaTe/IbHOI MPOrpamMMbl

[Iporniecc n3yueHus: AUCIUILIMHBI HATIPaBIeH Ha POpPMHUPOBAHUE CIEAYIONTUX
KOMIIETECHITNH:

OIIK-4 CriocoOeH npeIcTaBsATh OCHOBHBIE YE€PTHI COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUpa U (PU3HUECKHE OCHOBHI
(O YHKIIMOHUPOBAHUS JICKTPOHHOW KOMITOHCHTHOM 0a3bl

YK-1 CriocobeH ocymecTBIATh KPUTHUECKUH aHaIN3 IPOOJIEMHBIX CUTYAIM Ha
OCHOBE CHCTEMHOT0 ITOJIX0/1a, BEIpAa0aThIBATh CTPATETHIO ICHCTBUI




4. O01mast TpPyA0eMKOCTh JUCHUIIJIMHBI COCTABJISIET
13 3auerHbix enunuil (468 ax. 4.).
5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[IpenogaBanue nucuuIUIMHBL «PU3MKa» OCyIIEeCTBIsETCS B hopMe JIEKIHiA,
1ab0paTopHBIX PabOT U MPAKTUUECKUX 3aHATUN.JIeKIIK TPOBOJATCS B TPAAUIIMOHHON KIIACCHO-
YPOUYHOH OpTraHU3aIMOHHON (hopMe, IO THITY YIPABJICHUS IO3HABATEILHOM AEITEIHHOCTHIO HA
100 % sBnAIOTCS TPAAULIMOHHBIMU KJIACCUYECKU-TIEKIIUOHHBIMU (0OBACHUTEIBHO-
WITIOCTPATHBHEIE), 1€JIECO00PAa3HO HCIIOIB30BaHNE MHTEPAKTUBHBIX TEXHOJIOTHHA, B TOM YHUCIIE
MyJibTUMeAniiHbIe. [ IpakTnyeckue 3aHATHS U Ta00OpaTOpHbIe pabOTHl OPraHU30BAHBI C
UCIIOJIb30BaHUEM TEXHOJIOTUN pa3BUBarolero ooyueHus. Yactb npakTu4eckoro Kypca
BBITIOJIHSICTCS B BUJIEC TPAJUIIMOHHBIX IPAKTUYECKUX 3aHATUH (00BACHUTEIbHO-MIUTIOCTPATUBHOE
pemieHue 3a7a4) B 00béme 16 yacos (8 yacoB B I cemectpe, 8 uacos B Il cemectpe). OcranbHast
yacTh npakTuieckoro kypea (10 gacos B I cemectpe, 10 gacos B Il cemectpe, 18 yacos B 111
CEMECTpE) MPOBOJUTCS C UCIIOJIb30BAHUEM MHTEPAKTUBHBIX TEXHOJOTUI, OCHOBAHHbBIX Ha
KOJUIEKTUBHBIX criocobax oOyueHus (Bcero 3a nepuoja ooyuenus 54/38 akaieMU4eCKUX 4acoB).
Yactb 1a00paTopHbIX padOT BBIIOJIHAETCS B BUJE TPAJAULIMOHHBIX JJAOOPATOPHBIX 3aHATHH B
0o0Bpéme 34 akanemuueckux yacos (8 yacos B | cemectpe, 8 wacos B II cemectpe, 18 uacos B 111
cemecTpe) yacos, a Apyras 4acthb (10 gacoB B I cemectpe, 10 gacoB Bo Il cemectpe) mpoBoguTcs
C UCIOJIb30BaHUEM UHTEPAKTUBHBIX TEXHOJIOTUM, B TOM YUCJE, C UCIIOJIb30BAaHUEM
BUPTYAIbHOTO MPakTUKyMa. DOPMbI HHTEPAKTUBHOM paOOTHI MOTYT OBITH Pa3IMYHbBIMH,
HaIpUMep, NP MOJArOTOBKE K 3alIUTe paboT KaXXI0ro UKIIA: IPernogaBaTeslb OpraHu3yeT
JIUCKYCCHIO TI0 00CYXIEHHUIO0 TEOPETHUECKOT0 MaTepuasa JabopaTtopHbIX padoT, a, IIIaBHOE — 110
00CYX/IEHUIO Pe3yJIbTaTOB BBINOJIHEHH U pacuéra norpemHocteil. [Inan o0cyxnaeMbIx
BOIPOCOB MPUBEAEH B CIIUCKE KOHTPOJIbHBIX BOIIPOCOB B KOHIIE METOJIMYECKUX YKA3aHUHU K
K101 1abopaTtopHoit padote. Jlaiee BO BpeMs 3aIUThI 1a00paTOpHOI paboThI (MM UK
1a00paTOpHBIX PabOT, 0OBEANHEHHBIX €AMHON TEMATUKOI) OTBET KaXJI0T0 CTYACHTA
oneHuBaercs 1o cucreme PUTM-MUUNT. Ilpu BeinoaHeHuH 1a60paTopHbIX paboT
UCIIOJIb3YETCSI BUPTYaNbHBIN NpakTukym.CamocrosTeNbHas padoTa CTyIeHTa OpraHn30BaHa C
UCTIOJIb30BaHUEM TPATUIIMOHHBIX BUAOB pabOTHI (11€7eco000pa3HO UCIOIb30BAHNE
MHTEPAaKTUBHBIX TexHoJorui). K tpanunnonasiM Bugam pabotsl (172 akaneMuyeckux yaca, U3
Hux B I cemectpe 98 akagemmnueckux 4acos, Bo Il cemectpe 41 akanemuueckuii yac, B 111
cemecTpe 33 akaJleMHUUECKUX yaca) OTHOCATCS padoTa ¢ JIEKIIMOHHBIM MaTepHajoM, paboTa ¢
y4e€OHBIMU TOCOOMSMHU, ITOATOTOBKA K MOIYYEHHIO JIOITyCKa, BHITIOJHEHHUIO U 3aIIUTE
nabopaTopHBIX paboT, pemeHue 3a1ad JOMAIIHETo 3aIaHUs JUIsl MPaKTUYeCKuX 3aHaTuid. K
MHTEPAaKTUBHBIM TEXHOJIOTUSM MOKHO Oy/I€T OTHECTH OTPabOTKY OTAEIBHBIX TEM I10
AIIEKTPOHHBIM TOCOOUSIM, TOJITOTOBKA K MPOMEKYTOYHBIM KOHTPOJISIM B UHTEPAaKTUBHOM
peXuMe, THTEPAKTUBHBIE KOHCYJBTALUU B PEKUME PEAIbHOTO BPEMEHH, BBITIOJIHEHUE
WHIUBUIYAIbHOW pabOTHI IO OTACIBHON TeME B MyJIbTUMEANITHOM (opmare.OleHKa
MOJIYYeHHBIX 3HAHUM, YMEHUI U HaBBIKOB OCHOBAaHA HAa MOAYJIbHO-PEUTUHTOBON CUCTEMBI
PUTM-MUMUT. Becob kype pa3out Ha 9 pa3znenos (Moaysei), MpeaCTaBIsAIOMIUX co00it
JIOTUYECKH 3aBepIIEHHBIH 00BEM yueOHOI nHpopmaru. GoH/IbI OLEHOYHBIX CPEICTB
OCBOEHHBIX KOMIIETEHIIMH BKJIFOYAIOT KaK BOIIPOCHI TEOPETUYECKOTO XapaKTepa AJIsl OLIEHKU
3HAHUHU, TaK U 33/1aHUS IPAKTHUECKOT0 CoJiepKaHus (pelieHre KOHKPETHBIX 3a1a4, padoTa ¢
JTAHHBIMU) /7151 OLIEHKH YMEHHUM U HaBBIKOB. TeopeTHUecKue 3HaHHsI IPOBEPSAIOTCS MyTEM
MPUMEHEHHUS TaKUX OPTaHU3alMOHHBIX (POPM, KaK HHAWBUyaTbHBIC U TPYIIOBLIE OMPOCHL,
BBITMIOJTHEHHE TECTOB C UCIOJBb30BAHNEM KOMIIBIOTEPOB WM HAa OYMaKHBIX HOCUTENISIX. .

6. Conep:kanue TUCHUILINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aejam)



PA3JIET 1
MEXAHUKA

Tema 1

[Tpeamer u 3anaun puznku. MexaHuka.

KuHeMaTuka: OCHOBHBIE NIOHATUSA. JIBH)KEHUE 110 IPSAMOM: CKOPOCTh, YCKOPEHHE.
KpuBonuneiinoe nBuxenue. HopManabHOE U TaHreHIMAIBHOE yCKOopeHue. KunemaTtuka
BpAILaTEIbHOIO ABUKCHHUS: YTII0Basi CKOPOCTh U YIJIOBOE YCKOPEHHE, UX CBA3b C JIMHEHHON
CKOPOCTBIO U YCKOPEHHEM.

Tema 2

NHuepuuanbHble CHCTEMBI OTCUETa U IIepBbIi 3akoH HproToHa. Bropoi 3akon Herotona. Macca,
UMITYJIbC, CUJIa. Y paBHEHHE JBM)KEHUS MaTepuanbHoi Touku. Tperuil 3akoH HeroTOHA 1 3aKOH
COXpaHEHHUs UMITyJbca. 3akoH BecemupHoro Tsarorenus. Cuiibl TpeHUsl.

Tema 3

JluHaMuKa BpalaTenbHOro IBUKEHUA. MOMEHT CUJIbl; MOMEHT MHEPLIUHU; MOMEHT UMIIYJIbCA.
Teopema IlIteiinepa. OCHOBHOM 3aKOH JUHAMHUKHU BPALLATEILHOTO JIBH)KEHUS B CIIy4ae CUCTEMBI
TOYEK U B CiIydae TBEPAOIO Teja.

3aKOH COXpaHEHMs] MOMEHTa UMITyJIbca. [ MPOCKOIBI.

Tema 4

Pabora nepemenHoi cuinel. MomtHocTh. KuHeTn4eckas 3Heprus Tena Mnpu nocTynaTelbHOM
JBYDKEHUH (BBIBOJ (popMyIibl). Beruncienue BTopoit kocMudeckoil ckopoctu. Kunernyeckas
SHEprus Teja Mpu BpalaTeabHoM aBkeHuu. [losne cun. KoHcepBaTuBHBIE U HEKOHCEPBATUBHBIE
cuibl, mpumepsl. [loteHnmaneHas sHeprus. [loTeHnIManpHas YHEPrysl B OJIE CUIT TKECTH,
NOTEHLMaIbHAas SHEPrus ynpyro 1eOpMUPOBAHHOMN NPYKUHBI (BBIBO (POPMYJIbI).

Tema 5

[Ipunuun otHocutensHocTH ['anunes. [loctynarsl DiHIITEHHA B CTIELIMAIBHOW TEOPUU
otHOocuTenbHOCTH. [IpeobpazoBanus ["anuies B kiaccuueckoir Mmexanuke. [IpeoOpazoBanus
Jlopenua.

Tema 6

CrnenctBus u3 npeobpazoBanwnii Jlopenna. CriokeHrne CKOPOCTEH B CIICIUANTBHON TEOPHH
OTHOCHUTEIILHOCTH.

Penarusuctckas nunamuka. [lonnas sueprus rena B CTO. DHeprus nokost, KHHETHYeCcKast
sHeprus Tena. CBA3b PeIsITUBUCTCKON SHEPTUH U UMITYJIbCA.

PA3JIEJI 2
DJIEKTPOCTATHUKA U ITOCTOSIHHBIN TOK



Tema 7

3axon Kynona. HanpsixeHHOCTB 35iekTpocTaTndeckoro mnosis. CUioBbie JIMHUU.
Teopema ['aycca B uHTErpasibHOM opMe U ee IPUMEHEHUE JIJISl pacyueTa dICKTPHUSCKUX MOJICH B
BaKyyMe.

Tema &

Pabora no nepemenienuto 3apsaa. [loreHnuansHas sHeprus B anekTpudeckoM noie. [lorennuan,
€ro CBsA3b C FHEpPIruei U paboToM, C HAPSPKEHHOCTBIO M0JI. DKBUIOTEHIMAIbHbBIE IOBEPXHOCTH.

Tema 9

JIMdneKTpuKy B 5IeKTpU4ecKoM noJie. [1osipHbIe U HENOJIApHBIE MOJIEKYJIBI.
ITonstpu3oBanHOCTB. BekTop anmekrpuueckoro cMmemenus. [Ipumenenne reopemsl ['aycca B
UHTErpaibHOM (popMe 1 pacueTa MEKTPUUECKUX MOJIeH B JUIIEKTPUKE.

TK1

[To pazpenam 1,2

BricTphIii TUCHMEHHBIN OIPOC,

TECTOBBIE KOHTPOJIH, OLIEHKA 3a PEIICHME 3aa4,
OLIEHKA 32 3aIUTY JIaOOpaTOPHBIX paboT.

Onenka BoicTaBinsiercss B popmate PUTM-MUNUT

PA3JIEJI 3
PA3/IEJI 3 DnexkTpoauHamMuka

Tema 10

HpOBO,[[HI/IKI/I B DJICKTPHUYCCKOM II0JIC. aﬂeKTpoeMKOCTL. KOHI[GHC&TOpBI. 3Hepr1/151
SJICKTPHUYCCKOTO ITOJIA.

Cuna TOKa, IIJIOTHOCTH TOKA. 3akon Oma AJIL OAHOPOAHOTO YJaCTKa LICIIN. BHCKTpI/I‘-ICCKOC
COIIPOTUBJICHUC.

Tema 11
3akon Oma B quddepennmnansaoi hopme. D.1a.c. 3akoHsl OMa 71 ydacTKa e , COAEPKaIero
WCTOYHUK 3.J1.C. M JUIsSt 3aMKHYTOH 1ernu. 3akoH JIxxoynsa-Jlenna. [IpaBuna Kupxroda.

DIIEKTPUYECKHI TOK B BaKyyMe. SIBI€HNE TEPMOIIEKTPOHHON SMHCCHH. BakyyMHBINA 11O,

PA3IEJT 4
PA3JIEJI 4 Maruetusm

Tema 12



MarnuTtHoe 1oJjie TOCTOSHHBIX MarHUTOB U MPOBOJHUKOB C TOKOM. 3akoH AMriepa. BekTop
MarHUTHOW MHAYKIHUK. MarauTHOE B3aUMOJICCTBUE MMOCTOSHHBIX TOKOB.

Tema 13

3akoH buo-Casapa-Jlamnaca. Teopema o HUPKYJISLMU BEKTOpA MAarHUTHON MHIYKIIMHU, TPUMEPHI
MIPUMEHEHHUS TEOPEMBI.
JeiicTBre MarHUTHOTO TOJISL HA PaMKY C TOKOM. MarHuTHBIA MOMEHT BUTKA C TOKOM.

TK2

ITo paznenam 3,4

BricTphIii TUCHMEHHBIN OIPOC,

TECTOBbIE KOHTPOJIU, OLIEHKA 3a pellleHue 3ajad,
OIICHKA 3a 3aIIUTYy Ja00paTOpHBIX padoT.

Ouenka BoicTasinsiercs B popmate PUTM-MUNUT

Tema 14

Cuna Jlopenua. /IBimkeHue 3apsHKeHHBIX YaCTULl B MArHUTHOM 1toJie. L{ukinorpoH. Dddexr
Xoina.

[Torox BekTOpa MarHuTHOM MHAYKIKU. Teopema ["aycca ans maruuTHoro nosist. Pabora no
MIEPEMEIICHUIO ITIPOBOJIHUKA C TOKOM B MATHUTHOM I10JIE.

Tema 15

MaruutHoe nose B Beuectse. Hamaramuennocts. Hanpspk€HHOCTh MArHUTHOTO 1OJIS. 3aKOH
IIOJIHOT'O TOKA.

MarnuTHas NpoHUIAEMOCTb. /[na-, mapamMarseTusm.

Tema 16

deppoMarHeTu3M.

O0BEMHas IUIOTHOCTh SHEPTUH MarHUTHOTO TOJIS.

SIBreHne ANEeKTPOMArHUTHOM MHIYKIUU.

Tema 17

SBnenne caMOMHIYKIMHU. IHTyKTUBHOCTD. fIBeHNEe B3auMHOM UHAYKIuU. PaboTa
TpaHcopmaropa.

Tema 18

Cucrema ypaBHeHH MakcBesuia B HHTErpaJIbHOM (hopMe. DIEKTPOMAarHUTHOE IOJIE.

PA3JIEJI 5
PA3JIEJI 5 KomeGaHus 1 BOJTHBI

Tema 19

KonebartenbHoe nBIKeHUE, rapMOHUYeckHe Konebanus. Knaemarruka v JUHaAMHUKa CBOOOTHBIX
He3aTyxaroumx Koiedanuii. Marematnuecknit u pusnuecknii MmasTHukH. KonebaTenbHbIN
KOHTYp. DHeprus KoieOaHuit

Tema 20

CBoOoaHbIe 3aTyxaromuye Kojaebanus. JHeprus KoneOanuii. AnepruoarudecKuii mporecc.



BrinykneHHbIe Koie0aHus B KOyie0aTeIbHOM KOHTYpe. Pe3oHaHc.

Tema 21

CrnoxeHne rapMOHMYECKUX KosebaHuii oqHoro HanpasieHus. buenus. Monymsius. Crnoxenue
B3aMMHO NEPIEHANKYIApHbIX Kosebanuil. durypsl Jluccaxy.

Tema 22

BouHbl B ynipyro#i cpene. Y paBHEHHE BOJIHBI, BOJHOBOE YPaBHEHUE.
Cynepno3unus BoiaH. CTos4ne BOJIHBI.

Tema 23

DJIEKTpOMarHuTHbIE BOJIHBI. DHeprus BojaHbl. Bektop YMosa-Ilolintunra. Onsitsl I'epua.
[IIxana 31eKTPOMarHUTHBIX BOJIH.

PA3JIEJI 6
PA3JIEJI 6 BonHoBas onTrka

Tema 24

Cser Kkak snekTpoMarauTHast BoiaHa. UHTepepenuus ceeta. [Ipuniun Irolirenca.
WNutepdepeniyst B TOHKUX MIEHKaxX. [IpuMeneHne nuTephepeHum.

TK1

ITo paznenam 5,6

BBICTpBIN MHCBMEHHBIN OIIPOC,

TECTOBbIE KOHTPOJIU, OLIEHKA 3a PEILIEHUE 3a/ad,
OIICHKA 3a 3alUTy Ja00paTOPHBIX padoT.

Onenka BoicTaBisiercs B popmare PUTM-MUUT

Tema 25

Hudpakuus csera. [Ipunuun ['olirenca-dpenens. Meroa 300 @penenst. Audpaxius oT oaHOM
menn. Judpaknronnas pemneTka.

Tema 26

["onorpadus.

Bs3auMopeiicTBue cBeTa ¢ BelecTBoM. [lornomenne cBera. Paccesnue cBera.
[Tonsspu3oBanHbIi cBeT. CrIOcOOBI MOTYy4YEHHS MOISIPU30BAHHOTO CBETA. 3aKOHBI bprocTepa,
Martoca. [IpuMeHeHne noasipu30BaHHOTO CBETA.

Tema 27



Mucnepcus csera. Mcnonp3oBanue qucnepcun. CetoBoasl. Hennuelinas ontuka.

PA3JIEJL 7
PA3IEJI 7 KBanToBas onTuka

Tema 28

TennoBoe n3iydenue u ero 3akonsl. @opmyia Ilnanka. [Inpomerpsr.

Tema 29

Buemnuii porodaddexr. YpaBHenne DitHinTeiina. Mcnons3oBanue siBienus porodddexra B
texHuke. OnbiT bote. ®oToHbl. Macca u umnynsc poroHa. KopnyckyisspHO-BOJTHOBOH JTyanu3m
CBeTa.

Tema 30

3aKOHOMEPHOCTH B CIIEKTpax aToma Bojaopoaa. Monens atoma no Tomcony. OnbIThI
Pezepdopna. Ctpoenue atoma Bogopoza no bopy. [Tocrynarst bopa. Ucnyckanue u normioieHue
($OTOHOB.

TK2

ITo paznenam 7,8

BbICTpBIN MUCBMEHHBIN OIIPOC,

TECTOBBIE KOHTPOJIH, OLIEHKA 3a PEIICHME 3aa4,
OLIEHKA 32 3aIIUTY JIaOOpaTOPHBIX paboT.

Ouenka BoicTaBinsiercss B popmate PUTM-MUNUT

PA3JIEJ 8
PA3JIEJI 8 TepmoanHaMuka u MOJIEKYyJsipHas (pU3UKa

Tema 31

Nneaneusiii ra3. Ypasuenue Kinaneiipona-MeneneeBa. PeanbHble ra3sl. YpaBHenue Ban-nep-
Baanbca. OxukeHue ra3os.

Tema 32

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TeopuH ra3oB. Paciipenenenne Makcsemia
YaCTUI] 10 CKOPOCTSIM.

Tema 33

Bapomerpuueckas ¢popmyna. Pacnpenenenue bonsiimana. Pacnpenenenne Makcpesuia-
boneumana.

SIBieHus nepeHoca.

Tema 34

[TepBoe Hauano TepMoaguHAMUKH. PaboTa, TernoTa, BHyTpeHHss SHEepTus. TermnoeMKocTh
WJIeabHOrO Ta3a. YpaBHeHue Maiiepa.



Tema 35

Annabatuyeckuii porecc. YpaBuenue [lyaccona. PaGora npu uzomnporieccax.

Tema 36

Kpyrossie npoueccsl. K. 1. 1. TermnoBeix MamuH. Bropoe Havyano TepMOguHaMUKU. DHTPOIIHS.
XUMUYECKUI MOTECHIINA.

PA3EIT 9
PA3JIEJI 9 KBanToBas dusuka. AToMHas U sijaepHas pU3nKa

Tema 37

['unoresa ne bpoitns. OnbiTel JpBuccona u xxepmepa. Audpaxuus mukpodactutl. [Tpunuoun
HeonpeneneHHocTH ['elizenOepra. BoaHoBas GpyHKIMA, €€ CTATUCTUUECKUI CMBICI U yCIIOBUS,
KOTOPBIM OHa JIOJKHA YAOBJIETBOPSATH.

Tema 38

Vpasuenue lllpenunrepa. Ypasuenune [llpenunrepa nist ctaimoHapHsix coctosiHuii. CBoOO HAS
MHUKpoOYacTula. MUKpodacTua B OJHOMEPHON NOTEHIIMAIBHOU IME.

Tema 39

MukpouacTuiia y 0OAHOMEPHOTO MOTEHIIMAIBLHOTO TIopora u 0apbepa. TyHHENbHBIN (P PEKT.
KBaHTOBBII OCHUILIATOP.

Tema 40

KBanToBo-mexanunueckoe onucanue aromoB. Cranmonapaoe ypasaenue llpeaunrepa s aroma
BoIopojia. BoiHOBEIE PyHKIMK U KBaHTOBLIE yucia. [IpaBuna orbopa /1l KBaHTOBBIX
nepexoqoB. Onwit llITepua u ['epnaxa. Dddext 3eemana.

TK1

Ilo pazneny 9

Temsr 37-45

beICTpBIN MMCBMEHHBIHN OIIPOC,

TECTOBbIE KOHTPOJIU, OLIEHKA 3a pellleHue 3ajad,
OLIEHKA 32 3aIIUTY JIAOOPaTOPHBIX padoT.

Onenka BoicTaBisiercs B popmate PUTM-MUNUT

Tema 41

MHoroanexktponnbie aTrombl. [Ipuniun [aynu. 3anoaHeHue 31€KTPOHHBIX OPOUT B aTOME.
[Tpunin noctpoeHus Tadbauisl Menaeneesa.

Tema 42



Buasl xumMudeckoit cBsi3u. AMopgHbIe Tena, KpucTaIbl. JleeKTsl KpUCTAITMYECKOW PEIETKH.

Tema 43

Kpucrann, kak nepuoanyeckasi KBaHTOBasi CTpykTypa. OOpa3zoBaHue 30H SHEPTrUuil. 30HHBIE
CXEMBbI MeTaJuIa, AUDIEKTPUKA, MOTYITPOBOAHHKA.

Tema 44

KBaHTOBBIE CHCTEMBI U3 OJMHAKOBBIX YaCTHUIl. BBIPOKIEHHBIE 1 HEBBIPOXK/ICHHBIEC KOJUICKTUBBI.
KBanTtoBbI€ cTaTucTHUECKUE pactipeneneHus boze-Diinmreitna u @epmu-/upaka u ux cBs3b C
pacnpenenenrneM Makcgeiuia-bosbiimana.

Tema 45

[110THOCTD YKCIlla KBAHTOBBIX COCTOSIHUM. DHeprus depmu. DIEKTPOHHBIN ra3 B MeTaax.
ITonBUKHOCTB HOCUTENIEH 3apsiia B KpUCTAJIaX. 3aBUCUMOCTb 3JIEKTPOIIPOBOAHOCTH METAIUIOB
OT TEMIIEPATYyPHI.

Tema 46

DJEeKTPOHHBIX Ia3 B NOIYNPOBOJHUKAX (COOCTBEHHBIX U MPUMECHBIX). JIbIpKU. 3aBUCUMOCTb
KOHIEHTPAILlUU HOCUTEJIEH 3apsiaa U AIEKTPONPOBOIHOCTH OT TEMIIEPATYPHI B COOCTBEHHBIX U
IPUMECHBIX OJTYIPOBOIHUKAX.

Tema 47

CBerHpOBOI[I/IMOCTB. CBCpXTeKy‘IeCTB.

Tema 48

DJIEKTPONPOBOAHOCTD MOIYIPOBOTHIUKOB B CHIIBHBIX dJIEKTPUYECKHX mousix. [lormomenue cBera,
BHYTpeHHU# QoToapdekt. M3nyuenue cBeta. Jlazepsl.

TK2

ITo pa3zneny 9

Temsb1 46-54

BBICTpBIN MHCBMEHHBIN OIIPOC,

TECTOBBIE KOHTPOJIU, OLIEHKA 32 PEILIEHHUE 3a/ad,
OIICHKA 3a 3alUTy Ja00paTOPHBIX padoT.

Onenka BoicTaBisiercs B popmare PUTM-MUUT

Tema 49

KoHTakTHBIE SIBJICHUS HAa TpUMEpE P-N-Tiepexoia: BRIIpsAMIIIoniee aeiictsue, potoadpexr,
U3JTy4eHHE CBETA.



IlepcrieKTUBBI HAHOTEXHOJIOTUM.

Tema 50

Crpoenue sapa atoma. PannoaktuBHOCTb. OCHOBHBIE IOHSTHS PaJMALIMOHHON JO3UMETPHH.

Tema 51

Snepusie peakiuu. DHeprus cBs3u. JedekT Macchl. IPUHIMIUATBLHBIE OCHOBBI s,IEPHON
DHEPreTUKU (peaKLuy AEJICHUS U CUHTE3a).

Tema 52

Bunbl pyHIaMeHTATBHBIX B3AUMOACHCTBHNA. DJIEMEHTAPHBIC YaCTUIBI. AHTUYACTHUIIBL. AJJPOHBI,
JICTITOHBI, YaCTULIBI-TIEPEHOCYUKH B3auMoJiecTBui. KBapku.

Tema 53

OCHOBHBIE TOCTHXEHHS U TIPOOIIeMBI CyObsiiepHoi (pusuku. [lonbiTkn 00beTuHEHNS
(byHaaMeHTalbHBIX B3auMoAeHCTBUM. JlocTHKeHHs HAabII0AaTeIbHOM aCTPOHOMMUH.
CoBpeMeHHBIE KOCMOJIOTHYECKHUE TpeicTaBlIeH s 00 Bomonun Beenennoit. Moaens bonbioro
B3pbIBa.

Tema 54

CoBpeMeHHbIE HayYyHO-UCCIIEI0BAaTEIbCKUX IPOTPAaMMBI B 00J1aCTH (PU3UKHU, MOJIEIIH.
PeBoIOIIMOHHBIE N3MEHEHUS B TEXHUKE U TEXHOJIOTUAX KAK CJIEICTBHE HAYYHBIX JOCTHKCHHM B
o0nacTi pU3MKH.

®duznyeckas KapTUHA MUpa Kak ¢puinocopckas Kareropusi. AHTPOIIHbIN MPUHIUI.

OK3AMEH



