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1. OGuue cBeeHUs 0 TUCHUIUIMHE (MOIYJIE).

OCHOBHOM 1LIENIBI0 U3YyYEHHs Y4YEOHON IUCHUIUIMHBI «DU3uKa» sBIIETCA
dbopMupoBaHre y OO0y4aromerocss KOMIETEHIIMH 7Sl HAayYHO-HCCIIEI0BaTENbCKON
JIESITENBHOCTH:

- cOop, M3yueHHWE HAYYHO-TEXHUYECKOW HHGPOpPMAIMH, OTEYECTBEHHOTO M
3apy0eKHOI0 OMbITa M0 TEMATHKE HCCIEA0BAHNUS;

- aHaJIM3 HAyYHO-TEXHUYECKON MH(OpMAaLIK, OTE€YECTBEHHOIO U 3apy0EKHOT0
OTIbITA 110 TEMATUKE UCCIIEI0BAHUS;

- MPOBEACHUE SKCIEPUMEHTOB IO 33JaHHOM METOJMKe, 00paboTKa M aHaIu3
UX PE3yNbTaTOB.

- TPOBEACHHE BBIYUCIUTEIBHBIX OKCIEPHUMEHTOB C HCIOJIb30BaHUEM
CTaHJIAPTHBIX TPOTPAMMHBIX CPEJICTB;

B paboueit nporpamme no «®u3nKe» 3aJ0KE€HBI OCHOBBI (DOPMHPOBAHUS Y
Oyaymmx OakajgaBpoB IMOAXOJa K peEUIeHHIO Npo(ecCHOHAJIbHBIX  3ajad,
OPUEHTHPOBAHHBIX HA MPUKIIATHOW BUJ (BUbI) NPOPECCUOHANIBHON EATEIbHOCTH
KaK OCHOBHOH, 4TO peaJu3yeTcss Ha OCHOBE COBPEMEHHBIX 3HAHUU
dbyHIaMEHTaIbHBIX ~ 3aKOHOB  (M3MKH, a TaKKe  eCTECTBEHHOHAYUYHBIX
MPECTaBICHUIA O MaTEPUH, TBMKCHUH U (DYHTaMEHTATbHBIX B3aUMOICHCTBUSIX

Huconmuimaa — «Duznkay, OTHOCSIIASICSA K  €CTECTBEHHOHAYYHBIM
TUCIHIUIMHAM, TpeArnojaraeT Takke QopmupoBaHue y Oyaymmx OakaaaBpoB
HABBIKOB U YMEHHH B CIEAYIONINX 00JIaCTsIX:

- aHaJIM3 HAYYHO-TEXHUYECKOM MH(pOpMAaLK, OTEUYECTBEHHOTO U 3apy0exKHOro
OTIbITA 110 TEMATUKE UCCIIEI0BAHUS;

- TPOBEACHWE BBIYUCITUTEIBHBIX OKCIEPUMEHTOB C HCIOJIb30BAaHUEM
CTaHJAPTHBIX MPOTPAMMHBIX CPEICTB C LEIbI0 TMOJTYYCHHS MaTeMaTHYEeCKHX
MOJIeJIeH MPOIIeCCOB  0OBEKTOB aBTOMATH3AINH U yIIPABIICHHS,;

- OAATOTOBKA JIAHHBIX M COCTaBJICHHE 0030pOB, pedepaToB, OTYETOB, HAYUHBIX
nyOnauKanuil ¥ JOKJIAJ0B HAa HAayYHbIX KOH(pEpPEHLMSX M CEeMHUHapax, y4acTHE BO
BHEJIPEHUU PE3YJIbTATOB UCCIIEIOBAHUM U Pa3pabOTOK.

N3yuenue xkypca obmiel GpU3MKA B TEXHUYECKOM YHHUBEPCUTETE 00YCIOBICHO
BO3pacTamIeil poipio (PpyHIAMEHTATBHBIX HAyK B IOATOTOBKE OakanaBpa. JTO
CBSI3aHO C TEM, 4YTO BHEAPEHHWE COBPEMEHHBIX BBICOKUX TEXHOJOTHUH B
NPAKTHYECKYI0 HMHXXEHEPHYIO JESATENBHOCTh MPEANoJiaraeT  OCHOBATEIHHOE
3HAKOMCTBO pabOTHUKOB c bu3nUecKUMu OCHOBaMH MIPOTEKAHUS
COOTBETCTBYIOIIMX IPOLECCOB, C KJIACCHUECKMMHU M C HOBEMILIMMHU METOJaMU
¢usznyeckux wucciaenoBaHui. JlaHHBIE Kypc Aa€T BO3MOXHOCTh OyIylIum
OakaiaBpaM NOJYYUTh TpeOyeMble 3HaHUs B 001acT (PU3MKH, a TAKXKE MIPHOOPECTH
HAaBBIKU UX JATbHEHUIIETro MOMOIHEHUS, UCTIONIb3YS B 3TUX LIEAX pa3IuyHbIe (B TOM



YHuclie — OJJIEKTPOHHBIE) MCTOYHUKH HHpopMmaiuu. bomee Toro, mporpamma
TUCHUTUIMHBL «DPu3nkay cPopMuUpoBaHa TaKUM 00pa3oM, YTOOBI HE TOJILKO J1aTh
oOy4Jaronmcs npeacTaBieHrue 00 OCHOBHBIX pasjeniax (GU3UKU, TO3HAKOMUTH UX C
HanOoJiee BaXXHBIMU SKCIEPUMEHTAIBHBIMU U TEOPETUUECKUMH PE3YJIbTaTaMH, HO
¥ TIPOBECTHU JEMapKaIMI0 MEXI1y HAyYHbIM H aHTHHAYYHBIM MOJIXO0J0M B U3YYECHUU
OKpyXXaroIiero Mupa. JucuumimHa YYUT OOYyYaromMXCs CTPOUTh MOJEIH
OPOUCXOMSIINX SBJICHUA M TPOLECCOB, NPHUBHBAs TMOHUMAaHHE MPHUUYUHHO-
CIIEICTBEHHON CBSI3U MEXIy HUMH, QopMupys y Oyaymux OakaiaBpoB MOATMHHO
Hay4YHOE MUPOBO33pEHUE.

®duszrka cO3/1aeT YHUBEPCAIBHYIO 0a3y LISt U3YYCHUS
o01enpoecCHOHaNbHBIX U CHEUAIbHBIX JUCLUUIUIMH, 3aKIaJblBaeT (PyHIaMEHT
MOCTEAYIOMETO 00y4eHus B Marucrparype, acmupanType. OHa maéT mempHOE
npe/cTaBiICHUEe O (U3NYECKUX 3aKOHAX OKPY)KAIOIIET0 MHUpa B MX EIUHCTBE U
B3aMMOCBS3H, BOOpPYXaeT OakalaBpOB HEOOXOAMMBIMH 3HAHUSMHU Ui PEIICHUS
HAyYHO-TEXHUUYECKUX 337a4 B TCOPETHUECKUX U MPUKIIATHBIX aCIIEKTaX.

OcHOBHBIE 337]a4H:

- u3yuyeHue (U3MUECKUX 3aKOHOB OKPY’KAIOLIEro MHUpa B MX EIUHCTBE U
B3aMMOCBSI3H;

- oBiazeHue (GyHIAMEHTAIBHBIMH TMPUHIUIAMH W METOJaMU DPEIICHUS
HAyYHO-TEXHUUYECKUX 3a/1a4;

- (hopMHpoOBaHME HABHIKOB MO MPUMEHEHHUIO TMOJIOKECHUN (hyHIaMEHTaTbHON
¢u3MKN K TPaMOTHOMY HAyYHOMY aHalu3y CHUTyallud, ¢ KOTOPBIMH HHXKEHEPY
IPUXOJIUTCS CTAIKUBATHCS MPU CO3/IaHUU HOBOM TEXHUKU U HOBBIX TEXHOJIOTHIA;

- OCBOCHHE OCHOBHBIX (PM3MUYECKUX TEOPUM, TIO3BOJISIOIIUX OMHUCATh SBJICHUS
B IIPUPOJIE, U TPEIEIIOB IPUMEHUMOCTH 3TUX TEOPUN ISl PEIICHUS COBPEMEHHBIX U
NEPCIIEKTUBHBIX TEXHOJOTUYECKUX 33]1aY;

- (hopMHpOBaHHE Y CTYICHTOB OCHOB €CTECTBEHHOHAYYHOUW KapTHHBI MUPA,

- 03HAKOMJIEHUE CTYJEHTOB C HCTOpPHEH W JIOTMKON pa3BUTHS (UBHKU U
OCHOBHBIX €€ OTKPBITUH;

- CO37laHUE YHUBEPCAIBHOU 0a3bl JUIsl M3ydeHUs: o0IIenpodecCuOHaIbHBIX H
CHeLMAbHBIX JUCLUHUILINH,

- 3QJI0XKHUTh (PYHAAMEHT TMOCIEYIOIEero OOy4YeHHs B MarucTparype,
acTMpaHTYPE;

- BOOPYKUTD CIIEIUATNCTOB HEOOXOAMMBIMU 3HAHUSMU IS PEIICHUS HAyJHO-
TEXHUUYECKUX 33/1a4 B TECOPETHUECKUX M MPUKIATHBIX aCTICKTaX.

2. IInanupyemblie pe3ynbTaTbl 00y4eHHS IO TUCHUILIIMHE (MOIYJIIO).

[lepeuenr ¢GopMupyeMBbIX pe3yJdbTaTOB OCBOCHHS 0Opa30BaTEIbHOMN
porpaMMbl (KOMIETEHIIHI) B pe3yIbTaTe 00yUeHUs 10 AUCHUIUIUHE (MOIYJIIO):



OIIK-3 - CriocobeH NpUMEHATh COOTBETCTBYIOUINI (PU3MKO-MaTeMaTHYECKHIA
ammapat, METOIbl ~ aHajdW3a W  MOJCIIMPOBAHUS,  TEOPETUUECKOTO  H
IKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS MIPH PEIICHUH TPOPECCUOHATBHBIX 337134,

OIIK-6 - ChoocobeH MNpPOBOAMTH  W3MEPEHUS  DJCKTPUUYECKUX U
HEDJICKTPUIECCKHUX BEIMYMH Ha 00BEKTaX TETUIOIHEPTETUKH U TETIOTEXHUKH.

OOyuenne 1O [UCHUILIHHE (MOIYJIO) TMpEArojiaraeT, dYTo IO €ro
pe3yapTaTam o0yyaromnuiicst Oyner:

3HaTh:

(GU3MUECKYI0 CYIIHOCTh SIBJICHUH U TMPOIECCOB, JICKAIUIUX B OCHOBE
GYHKIMOHUPOBAHUS ~ MHUKPODJICKTPOHHOM  TEXHUKH, MPUMEHSATH  OCHOBHBIE
dbuznyeckre 3akOHbl WU MOJENIW JUIsl pelIeHWs 3aaad  npodeCCUOHAIBHOU
NEATCIIbHOCTH; KPUTHUUECKUUA aHaIW3 TMPOOJIEMHBIX CHUTyallui Ha OCHOBE
CHUCTEMHOT0 TOJX0/1a, BHIpa0aThIBaTh CTPATETUIO ACHCTBUIM; OCHOBBI KPUTHYECKOTO
aHaju3a NpOoOJIEMHBIX CUTYyalluii Ha OCHOBE CUCTEMHOTO MOAXO0/1a.

Ymers:

aHAIM3UPOBaTh (U3UUECKYIO CYIIHOCThH SIBICHUW W MPOIIECCOB, JICKAIIUX B
OCHOBE (PYHKIIMOHUPOBAHUSI MUKPOIJICKTPOHHOW TEXHUKH, MPUMEHSITh OCHOBHBIC
dbuznyeckre 3akOHbI W MOJETW JUIs PpelIeHus 3aaad  MpodeCcCUOHATBHOU
JEATEIIbBHOCTH; OCYIIECTBIISATh KPUTHUUYECKUM aHaiu3 MPOOJIEMHBIX CHUTyalluid Ha
OCHOBE CHUCTEMHOTO TOJX0Jla, BbhIpa0aThIBaTh CTPATETUIO JEHUCTBUMN; MPUMEHSTH
CUCTEMHBIN MOJX0]1 Il KPUTUUECKOTO aHaii3a MPOOJEMHBIX CUTYyaIUH.

Baaners:

HaBbIKaMH aHain3a (GU3NYECKON CYIIHOCTH SBJICHUH M MPOLIECCOB, JIEKALIUX
B OCHOBE (YHKIIMOHHPOBAHUS MHUKPODJIEKTPOHHON TEXHUKH, U MPUMEHEHUs
OCHOBHBIX  (PM3MYECKMX 3aKOHOB W  MoJeled Ui  pelleHus  3aaad
npo(ecCHOHANIbHON NIeATeIbHOCTH; HABBIKAMU MPUMEHEHHS] CUCTEMHOIO MOJAX0Ja
JUTSl BBIPAOOTKU CTPATETUU ACUCTBUM.

3. O0beM TUCHUTUTMHBI (MOJTYJIS).
3.1. Ob6mas Tpy10eMKOCTb TUCITUTITNHBI (MOTYJIS).

OO6miass TPyAOEMKOCTh JTUCHMIUIMHBI (MOnynsi) coctaBisger 9 3.e. (324
aKaJeMHYecKuX Jaca(oB).

3.2. OOwvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyJaromuxcsi C  MeJarorM4ecKuMM  paboTHUKaMu HW  (WIM)  JIMIIAMH,



IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTeIbHOM MpOorpaMMbl Ha UHBIX YCIOBHSIX,
IIPU NPOBEJCHUHN YUYE€OHBIX 3aHITHI:

KonmuectBo yacoB

Tun yyeOHBIX 3aHATHIA Cewmectp
Bcero
Nel Neo2 Ne3

K 0 i

OHTAaKTHas paboTa Mpu MPOBEACHUH YUCOHBIX 3aHSATHI 168 56 56 56
(Bcero):
B Ttom uucie:
3aHATH JIEKIIMOHHOTO THIIA 96 32 32 32
3aHATUSI CEMUHAPCKOTO TUIIA 72 24 24 24

3.3. O0beM AUCHUIUIMHBI (MOJYJisi) B (OpMe CaMOCTOSTEIbHON paboThI
oOydJarommxcs, a Takke B (QopMe KOHTAKTHOM paboThl O0O0yYarolmuxcsi ¢
NeJaroru4eckuMy paboTHUKaMH U (W) JTUI[aMU, TIPUBJICKAEMBIMU K peatn3aliu
o0pa3oBaTeNpbHOM TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TP  IPOBEICHUU
IIPOMEKYTOUYHOM aTTeCTallMK cocTaBiisAeT 156 akageMuyeckux yaca (0OB).

3.4. IIpu oOy4yeHHH MO UHIMBHUIyAIbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OOy4Y€HHH, 00bEM JMCIMIUIMHBI (MOIYJISI) MOXKET OBITh peaqu30BaH
MOJIHOCTHIO B (DOpME CaMOCTOSITENIbHON pabOoThl 00yJaronuxcs, a Takke B ¢hopme
KOHTaKTHOW paboThl OOyYaromuxcsl C MeAarornyecKuMu pabOTHUKAMH M (WJIN)
JUIIAMH, TIPUBJIEKAEMBIMH K peann3alii 00pa3oBaTENbHON MpOTrpaMMbl HA WHBIX
YCIIOBUSIX, TTPH MPOBEICHUU TPOMEXKYTOUHOM aTTECTAIINH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a”HATHA TEKIIMOHHOTO THUIIA.

No
i TemaTtuka JICKIIMOHHBIX 3aHITHH / KPaTKOE COJIEPIKAHHE
1 |PA3JIEJI 1. MEXAHUKA

Tema 1

PaccmarpuBaembie BOIPOCHI:

- IPeIMET U 3a/1a4u (U3UKH;

- KHUHEMAaTHKAa: OCHOBHBIE IOHSITHS,

- IBIDKEHUE 110 TIPSIMOI: CKOPOCTh, YCKOPEHHE.

Tema 2

PaccmarpuBaemMbie BOIIPOCHI:

- KPUBOJIMHEHOE IBH)KEHUE;

- HOpMaJIbHOE U TaHT€HLIMAJIbHOE YCKOPEHHUE;

- KHHEMATHUKa BpalaTeJIbHOI0 ABUKCHUA: YTJI0Bad CKOPOCTh U YIJIOBOC YCKOPEHUEC, UX CBA3b C JIMHEHHON




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

CKOPOCTBIO H YCKOPEHHEM.

Tema 3

PaccmarpuBaeMblie BOpOCHI:

- HHepLUaJIbHBIE CUCTEMBI OTCUEeTa U MepBbli 3akoH HpioTOHA;
- BTOpo# 3akoH HbloTOHa;

- Macca, UMIIyJbC, CHJIa;

- LIEHTP MAacC CUCTEMBI MaTEPHAIBHBIX TOYEK;

- YpaBHEHHE ABIKEHHS MaTEpUAIIbHON TOUKH;

- TpeTHii 3akoH HproTOHA;

- 3aKOH COXpPaHEHUs UMITyJIbCa;

- 3aKOH BceMHpHOTo TAroTeHus;

- TIepBasi, BTOpast U TPEThs KOCMUYECKHE CKOPOCTH;
- CHJIbI COIIPOTHUBIICHUS.

Tema 4

PaccMarpuBaeMble BOIPOCHL:

- TMHaMHKa BPAIaTeIbHOTO IBIKCHNS;

- MOMEHT CHIJIBI;

- MOMEHT MHEPIIH;

- MOMEHT MMITYJIbCa;

- reopema Llltelinepa;

- OCHOBHOM 3aKOH JMHAMHUKH BPAIaTeIIbHOTO ABMXKEHHS B CIIydae CUCTEMbI TOUEK U B CiIydae TBEPAOTO TENa;
- 3aKOH COXpPaHEHUS MOMEHTAa UMITYJIbCa,;

- THPOCKOIIBI.

Tema 5

PaccmarpuBaeMbie BOTIPOCHL:

- paboTa IepeMEHHO CHIIHL,

- MOIIIHOCTb;

- KHHETHYECKas SHEPTHs TeJIa TP IMTOCTYIaTeIbHOM JBIDKCHUM,
- KHHETHYECKas SHEPTHs TeJla IPU BPAIIaTeIbHOM JBIKCHHM;

- TIOJIE CHJT;

- KOHcepBaTI/IBHLIe u HGKOHCCpBaTI/IBHI)Ie CHIJIBI, HpI/IMepLI;

- IIOTCHIMAJIbHAsA 3HepI‘I/I$I;

- IIOTCHIMAJIbHAasA 3HepI‘I/I$I B ITOJIC CUJI TAXKCCTH,

- MOTEHINAJIBHASI YHEPTHSA YIIPYTO Ae(hOPMUPOBAHHON NPY>KUHBI;
- 3aKOH COXpaHEHUs MOJHOH MEXaHUYECKOW SHEPTUH B MOJI€ MOTEHIIMAIbHBIX CHIL.

Tema 6

PaccmaTpuBaemble BOIIPOCHI:

- IEPUOANYECKHUE MPOLIECCHI;

- TApMOHWYECKHUE KOJIeOaHMsI,

- MasiTHHUKH,

- ypaBHEHHE CBOOOIHBIX HE3aTYXAaIOIINX MEXaHUUECKHI KOJIe0aHuil U ero pelieHue;
- aMIUIMTY[a, 9acToTa u (haza KonebaHuii;

- SHeprus KonebaHui;

- ypaBHEHHE CBOOOHBIX 3aTyXarONINX MEXaHUIECKUH KOJIeOaHHUH U eTo pelIeHHE;

- IPUMEPBI KOJIeOaTEeNbHBIX JIBIXKCHUH Pa3iuuyHON (PU3NIECKON IPUPOJIBI.

Tema 7
PaccmarpuBaeMbie BOIPOCHI:




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/1
- YpaBHEHHE BBIHYKICHHBIX MEXaHUUECKUH KOIEOaHUH 1 €r0 pEeIICHNUE;
- PE30HAHC;
- cIloKeHue KosebaHui (Onenust, purypst Jlnccaxy);
- aHaJIM3 U CUHTE3 KoJieOaHuii, HOHITHE O CHIEKTpe KojeOaHuii;
- CBSI3aHHBIE KOJEe0aHus.
Tema 8
PaccmaTpuBaemble BOIPOCH:
- yIpyTue HanpsDKeHUS U Ae(hOpManiy B TBEPIOM TeEIIE;
- 3aK0H ['yka;
- Moxy1ns FOHra;
- koa¢punment [lyaccona;
- o01IMe CBOWCTBA )KUIKOCTEH U ra30B;
- CTallMOHAPHOE TEYEHUE UACATBHOM KHUKOCTH;
- ypaBHEHHE HETIPEPHIBHOCTH;
- ypaBHeHue bepHyiu.
Tema 9
PaccmaTpuBaemble BOIIPOCH:
- BOJTHOBOE JIBIDKCHUE;
- IUTOCKasi TApMOHHMYECKas BOJIHA,
- JUTMHA BOJIHBI, BOJIHOBOE YHMCIIO, (pa30Bast CKOPOCTb;
- YpaBHEHHE BOJIHBI;
- OTHOMEPHOE BOJIHOBOE YpaBHEHUE;
- YIIpyTUe BOJIHBI B T'a3ax )HUIKOCTAX U TBEP/bIX TeJax;
- DIIEMEHTHI aKyCTHKH;
- 3¢ dexr JJomepa.
Tema 10
PaccmaTpuBaemble BOTIPOCHI:
- IPUHIXI OTHOCUTEIBHOCTH M IipeoOpa3oBaHus [ anues;
- DKCIIEPUMEHTAJIbHBIE 000CHOBaHUS cliennalibHOl Teopun oTHocuTensHoCTH (CTO);
- noctynatsl CTO;
- OTHOCHUTEJILHOCTh OJJHOBPEMEHHOCTH M IIpeoOpa3oBanus JlopeHia;
- JIOPEHIIOBCKOE COKPAIICHUE JUTMHBI U 3aMeUIEHHE BPEMEHH B JABHKYILIUXCSI CHCTEMAX OTCUETa;
- PEISITUBUCTCKUIA UMITYJIbC;
- B3aUMOCBSI3b MacChl U SHEPTHH.

2 |PA3JEJI 2. TEPMOJNHAMUNKA N MOJIEKVYJISIPHAS ®U3UKA

PA3AEJL 2. TEPMOJJUHAMUKA U MOJIEKYJISIPHA S ®U3UKA
Tema 11

PaccmarpuBaeMblie BOpOCHL:

- SMIOMpHUYECKasi TEMIIepaTypHas IIKaja,

- TEpPMOIMHAMHYECKOE PaBHOBECHE U TEMIIEPATypa;
- KBa3UCTATHUECKHUE MTPOIIECCHI;

- YpaBHEHHE COCTOSIHUS B TEPMOANHAMHUKE;

- oOpaTuMBbIe M HEOOpAaTUMBIE TIPOLIECCHI;

- BHYTPEHHSS DHEPTHUs Ta3a U e U3MEHEHUE;

- IEPBOE HAYAJIO TEPMOJUHAMUKU;

- Teopema Maiiepa;

- aguabaTHEI mpoIiecc;

- IOJIUTPOTIHBIE TIPOLIECCHI.




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

Tema 12

PaccmarpuBaeMbie BOIPOCHI:

- SHTPOIHS;

- BTOPOE HAYaI0 TEPMOIMHAMUKHY;

- CTAaTHCTUYCCKOE TOJIKOBAHUE SHTPOIIHY;
-npeoOpa3oBaHKE TEIUIOTH B MEXaHUMIECKYIO paboTy;

- TEIJIOBBIE MAIIIMHEI,

- nuka KapHo u ero ko3¢ duiment none3Horo neicTaus.

Tema 13

PaccmaTpuBaeMble BOIPOCHI:

- MOJIEKYJIIpHas (PU3HKa;

- UJcaJdbHbIN Tra3;

- YPaBHEHHE COCTOSIHUS UACAIBHOIO rasa;

- N30XOPHBIN, N300apHBIA, H30TEPMUYECKHUI POLIECCHI;

- ocHOBHOe ypaBHeHue MKT;

- MOJIEKYJIIPHO-KMHETUYECKask TEOPHsI TEIJIOEMKOCTH;

- CBSI3b TEIUIOEMKOCTH C YHCIIOM CTEIICHEI CBOOOIBI MOJIEKYJI Ta3a.

Tewma 14

PaccmarpuBaeMbie BOTIPOCHL:

- pactipenenenue MakcBeIa MOJIEKYJT HISATFHOTO Ta3a IO CKOPOCTSIM;

- onslIT [llTepHa;

- bapomeTrpuueckas hopmyna;

- pacnpeneneHue bonbimana;

- CpeAHsis ITMHAa CBOOOTHOTO MPpoOera MoJIeKyT,

- SIBJICHHS TIepeHOca (TEIIONPOBOAHOCTE, TUPPy3Hs, BHYTPEHHEE TPEHHE).

Tema 15

PaccmaTpuBaemble BOTIPOCHI:

- peanbHbIH ras;

- ypaBHeHue Ban-nep-Baanbca;
- (ha3oBBIC IEpEXO/BI;

- TEOpHsI KUIKOCTH.

Tema 16

PaccMaTpuBaeMble BOTIPOCH:

- CTPYKTypa TBEPJBIX TET;

- aMOp(HBIE U KPUCTAIIIMIECKUE TBEPbIC TEa;
- KpUCTAJUTHYECKAs PEIIETKa;

- ne(heKThl KPUCTAITMIECKON PEIIETKH.

PA3/IEJI 3. JIEKTPUYECTBO U MATHETU3M
Tema 17

PaccmarpuBaemble BOIPOCHI:

- 3akoH KyioHna;

- HaIIPSHKEHHOCTD AJIEKTPOCTATHYECKOTO TOJIS;

- CUJIOBBIE JINHUY;

- IPUHLUI CYNEPIO3ULIH;

- TeopeMa Faycca B I/IHTeraHLHOﬁ (bopMe 1 €€ IPpUMCHCHUE I pacucTa HaHpiDKCHHOCTCﬁ QJICKTPUICCKUX

TIOJICH;
- UMPKYJSILMS HAPSHKEHHOCTH DJIEKTPUYECKOTO OIS,
- TIOTEHITHAIT DJIEKTPUIECKOTO TTOJIS;
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- OKBUNIOTCHIHUAJIBHBIC ITOBEPXHOCTH,
- CBA3b HaHpS[)KéHHOCTI/I " IoTCHIMaJa.

Tema 18

PaccMaTpuBaeMbie BOIPOCH:

- DIIEKTPUYECKOE MOJIE AUTIOJIS,

- IUITIOJIb BO BHEIITHEM 3JIEKTPUYECKOM II0JIE;

- MOJISIPU3ALHUSI TUIIEKTPUKOB;

- OpPUCHTALMOHHBIH U JeOPMALMOHHBI MEXaHU3MbI MOJSIPU3ALINH;
- BEKTOP AJIEKTPHUUECKOTO CMELICHHS;

- reopema ["aycca s SIEKTPOCTATUYECKOTO MOJIS B AUAIICKTPHUKE;

- BEKTOP AJIEKTPUUECKOTO CMELICHUSI (MHAYKIHS SICKTPUIESCKOTO TOJIs);
- IMBJIEKTPUYECKAst IPOHUIIAEMOCTD BEIECTRA;

- IIEKTPUYECKOE MOJI€ B OAHOPOIHOM JAUDJIEKTPHKE;

- DJIEKTPETHI U CETHETOIIEKTPUKH;

- mbe303(ddexr.

Tema 19

PaccmarpuBaeMbie BOTIPOCHL:

- IPOBOJTHUKH B AJIEKTPHUUECKOM TIOJIC;

- DIIEKTPOCTATHICCKAS 3aIlIATA;

- AIEKTPOEMKOCTH IIPOBOIHUKOB M KOHIEHCATOPOB;

- SHEPTUs 3apsSKEHHOTO IPOBOJIHUKA, KOHEHCATOPA.

Tema 20

PaccmarpuBaembie BONPOCHI:

- CHJIa TOKA, TUNIOTHOCTH TOKA,;

- KJIACCHYECKasl TEOPHsI AIEKTPOIIPOBOTHOCTH;

- YpaBHEHHE HETPEPHIBHOCTH JJIS INIOTHOCTH TOKA;
- 3akoH OMa JJ1s1 OTHOPOIHOTO yYacTKa IETIH;

- DJIEKTPUUYECKOE COTIPOTHBIICHHE;

- IpaBWJIa COCTUHECHMUS TIPOBOJHUKOB;

- 3akoH Oma B auddhepeHiuansHoi Gpopme;

- 3akoH [Ixoyns-Jlenna;

- 3akoH Bunemana-®panna;

- OJIEKTPOJBMKYIIAs CHJIa UCTOYHHUKA TOKA;

- 3akoH OMa 711 HEOTHOPOTHOTO YYacTKa IIETIH.

Tema 21

PaccmarpuBaembie BOIPOCHI:

- mpaswia Kupxroda;

- BJIEKTPUUYECKUN TOK B BaKyyMe, T'a3e, dKUAKOCTU U TBEPJOM TeJIe.

Tema 22

PaccmarpuBaemble BOIPOCHI:

- MarHATHOE TI0JI€ TIOCTOSIHHBIX MAarHATOB U IIPOBOJHUKOB C TOKOM;
- 3aK0H AMIIepa;

- BEKTOp MarHUTHOM MHAYKIUH;

- MarHUTHOE B3aUMOJIEHCTBUE MOCTOSIHHBIX TOKOB;

- cunia JlopeHua;

- a¢pdexr Xomna.
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

Tema 23

PaccmarpuBaeMblie BOPOCHI:

- LIUKJIOTPOH;

- 3akoH buo-Casapa-Jlamnaca;

- TeopeMa 0 LUPKYIALUU BEKTOPa MarHUTHOM HHAYKIUHY;
- IpUMeEpPHI IPUMEHEHUS TEOPEMBI;

- BUXPEBOM XapaKTep MarHUTHBIX NOJEH.

Tema 24

PaccmatprBaeMbie BOTIPOCHL:

- MAarHATHBIN MOTOK;

- Teopema ["aycca it MAarHUTHOTO OIS,

- paboTa 10 MePEMEIICHHUIO TPOBOHUKA C TOKOM B MATHUTHOM II0JIC;
- paMKa ¢ TOKOM B OJTHOPOJHOM ¥ HEOJAHOPOJHOM MarHUTHOM TOJISIX;
- MAarHUTHOE TI0JI€ M MATHUTHBIN JUIMONBHBI MOMEHT KPYT'OBOT'O TOKA;
- HaMarHu4eHUe MarHeTHKOB;

- HampsiKEHHOCTh MarHUTHOTO TIOJIS;

- MarHUTHASI TPOHHUIIAEMOCTH;

- KITaccu(pUKanus MarHeTUKOB;

- (eppomarseTnzM.

Tema 25

- BJICHUE 3JICKTPOMATHUTHON UHTYKIIUH;

- npasuio JleHua;

- 3akoH dDapajes 37eKTPOMarHUTHON HHIYKIINY;
- BUXpeBbIe TOKU (TOKH DyKO);

- CAaMOMHAYKIIHS;

- UHAYKTUBHOCTb COJIEHOUJIA;

- IBJICHHE B3aUMHON MHYKIINU;

- Tpanchopmarop;

- SHEpPIHs MarHUTHOTO TOJIS;

- KOJICOAHMs B 3JIEKTPOMAarHUTHOM KOHTYPE;
- IEPEMEHHBIN TOK.

Tema 26

PaccmarpuBaemble BOIPOCHL:

- cucTeMa ypaBHeHUII MakcBenia B HHTErpalbHOU opMe B (U3NIECKUIl CMBICIT BXOJISAIINX B Hee
YpaBHEHUI;

- 3JIEKTPOMAarHUTHOE TOJIE.

PA3JIEJI 4. DJIEKTPOMAT'HUTHBIE BOJIHBI 1 OITTUKA
Tema 27

PaccmarpuBaemble BOIPOCHI:

- CJIEJICTBUS U3 ypaBHEHU MakcBeia;

- 9JIEKTPOMAarHUTHBIE BOJIHBI

- onbITHI ['epia;

- IIKaJa 3JIEKTPOMAarHUTHBIX BOJIH;

- CKOPOCTb, YHEPI'Hsl, HHTEHCUBHOCTD 3JIEKTPOMArHUTHOUN BOJIHBI;

- IOTOK IJIOTHOCTH dHEpruu BosiHbl. BekTop YMoBsa [loitHTHHTa.

Tema 28
PaccmarpuBaeMbie BOIPOCHI:
- THTEepEPEHIINS BOJIH;
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- CTOSIYUE BOJIHBL;

- nHTepdepeHnys cBera;

- onbIT FOHra;

- narepdepomeTp MaiikenbpcoHa;

- nHTep(depeHnyrs B TOHKUX IJIEHKaX U B KIIMHE;
- IPUMEHEHHE UHTEeP(EpEHIIHH.

Tema 29

PaccmatprBaeMbie BOTIPOCHL:

- npuHumn ['rolirenca-®Openens;

- MeToA 30H DPpeHens;

- mudpaknus OpeHens Ha MPOCTEHITNX Iperpagax;

- mudpaknus OpayHrodepa Ha OHOHN U ABYX HICIIX.

Tema 30

PaccMarpuBaeMble BOIPOCHL:

- nu(paKLMOHHAS PeIIeTKa;

- ronorpadus;

- Tu(paKIys peHTTCHOBCKHX Jydeil Ha KPHUCTAJUINYECKON PEemIETKE;
- ycrosue Bynega-bpoarra.

Tema 31

PaccMarpuBaeMble BOIIPOCHL:

- (hopma U cTeneHb NONSIPHU3aAH MOHOXPOMAaTHYECKHUX BOJIH;
- IOJTyYeHHE U aHAIN3 JTMHEHHO-TIOIIPU30BAHHOTO CBETA;

- 3akoHbI bproctepa, Mantoca;

- TUHEHHOE ABYIIy4epeIoMICHHE;

- IPOXOXK/ICHNE CBETA Yepe3 JIMHEHHbIE (ha30BbIe TIACTHHKH;
- HCKYCCTBEHHAsl ONTHYECKast aHU30TPOIIHSL;

- (oTOympyTOCTH;

- BpalleHue TIOCKOCTH MOJISIPU3aLnig;

- JJIEKTPOONITHYECKHE ¥ MAarHUTOONTHYECKHE 3P PEKTHI;

- )KUJIKME KPUCTAIHI.

Tema 32

PaccmarpuBaemble BOIPOCHL:

- TUCTIEPCHS CBETA;

- (ha3oBast ¥ TPyNIIOBAst CKOPOCTH BOJIH;
- IOTJIOIIEHUE U PACCESIHUE CBETA.

PA3JIEJI 5. KBAHTOBAS ®U3UKA

Tema 33

PaccmarpuBaemble BOIPOCHI:

- TEIUIOBOE M3IIyYEHHUE U IIOMUHECLICHITHS;

- CIIEKTPaJIbHBIC XapaKTEePUCTHKH TETIOBOTO M3ITyUCHHS;

- 3akoHBI Kupxroda, Creana-bonpiimana u 3akoHbI cMenieHus Buna,
- abCOIIIOTHO YEpHOE TEo;

- popmyna Penes-/IxuHca u «ynpTpaduonaeToBas KaracTpodar.

Tewma 34

PaccmarpuBaeMbie BOIPOCHI:
- TUIIOTE3a KBaHTOB;

- popmyna Ilnanka;
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- KBAaHTOBOE OOBSICHECHHE 3aKOHOB TCILIIOBOIO W3ITYYCHUS.

Tema 35

PaccmarpuBaeMblie BOpOCHI:
- BHeIHUN GoTodddekT;

- ypaBHeHHEe DHHIITEHHA;

- IMITYJIbC (DOTOHA.

Tema 36

PaccmarpuBaeMble BOIIPOCHL:
- 3¢ ¢pext KomrroHa;

- JaBJICHUE CBETA.

Tema 37

PaccMarpuBaeMble BOIIPOCHL:

- KOPIIYCKYJISIPHO-BOJIHOBOM yanu3M CBeTa;

- SMIUPHUYECKUE 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax;
- hopmyna bambmepa;

- MoJenb aToMa ToMmcoHa;

- omeITHI Pesepdopaa no paccesiauio anbda-gacTui;

- sZiepHasi MOJIEJIb aTOMa;

- Teopusi aToMa Bozopoza 1o bopy.

Tema 38

PaccmaTpuBaeMbie BOIPOCHI:

- runoresa ae bpoiins;

- onbIThl J[pBUCCOHa u J[>kepmepa;

- TU(paKIns MEKPOYACTHII;

- IPUHIUT HeompeneneHHocTH ['efizenOepra.

Tema 39

PaccmarpuBaeMblie BOpOCHI:

- BOJTHOBasI (DYHKIIMSI, €€ CTATUCTHYECKUI CMBICIT M YCIIOBHS, KOTOPBIM OHA JIOJKHA Y/I0BJIETBOPSTh;
- ypaBHenue lllpeaunrepa.

Tema 40

PaccmarpuBaemble BOIPOCHI:

- KBaHTOBasI YaCTHIA B OJJHOMEPHOM! ITOTEHIIMAILHOM sIME;
- OJTHOMEPHBIH OTEHIMAIBHBIN TOPOT U Oapbep;

- TYHHEJbHBIN 3 PeKT;

- KBAaHTOBBII rapMOHUYECKUI OCLUILIATOP.

Tema 41

PaccmarpuBaemble BOIPOCHI:

- cTanMoHapHoe ypasHeHue llIpenunrepa aist atoma BOJIOPOAA;
- BOJTHOBBIE (DYHKITUH U KBAHTOBBIE UHCIIA;

- mpaBwiIa 0TOOpa [T KBAHTOBBIX IIEPEXO/IOB,;

- onbIT LllTepna u I'epnaxa;

- a¢dexr 3eemana;

- npunuun [laynuy;

- epuoAnYecKas TabiauIa JIEMEHTOB.
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TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

Tema 42

PaccmarpuBaeMbie BOIPOCHI:

- 3JIEMCHTHI KBAHTOBOW CTATUCTHKH: ()EPMUOHBI, OO30HEI;

- 30HHAsI KOHIICTIIIUS TBEP/IBIX TEI,

- METAJUJIBI, TUJICKTPUKH, TOTYIPOBOIHUKHU (COOCTBCHHBIC U IIPUMECHBIE).

Tema 43

PaccMaTpuBaembie BOIPOCH:

- JIIEKTPUYECKHE CBOICTBA TBEPABIX TEI;

- 3aBUCHMOCTb AJIEKTPOIPOBOJAHOCTH OT TEMIIEPATYPBI;
- CBEpPXIIPOBOAUMOCTb.

Tema 44

PaccMarpuBaeMble BOIIPOCHL:

- (hoTOmPOBOIUMOCTS;

- JTFOMUHECUECHIUSI TBEPABIX TEI;

- CIIOHTAHHOE U MHAYIHPOBAaHHOE H3JIyueHHE;
- 0COOCHHOCTH JTa3€PHOTO M3ITYIEHHUS;

- OCHOBHBIC THUIIBI J1a3€POB U UX IIPIMEHEHHUE.

PA3JIEJI 6. DU3UKA ATOMHOI'O APA. DJIEMEHTAPHBIE UACTHUILIbI
Tema 45

PaccMarpuBaemble BOIIPOCHL:

- COCTaB aTOMHOTO S7pa;

- XapaKTepUCTHKH Apa: 3aps[l, Macca, JHEPTUS CBSI3H HyKJIOHOB;
- U30TOIBI;

- PaINOaKTUBHOCTE;

- BUZIBI ¥ 3aKOHBI PaJIMOaKTHBHOTO M3ITY4YEHHS;

- iZIEpHbIE PeaKivy;

- 3aKOHBI COXPaHEHHS B S/IEPHBIX PEaKIUsIX;

- IIeTIeHNne s7ep;

- CHHTE3 sIep.

Tema 46

PaccmarpuBaemble BOIPOCHL:

- IETEeKTUPOBAHUE SJACPHBIX U3ITyUCHUH;
- OCHOBBI JJO3UMETPHUH.

Tema 47

PaccmarpuBaembie BOIPOCHI:

- OCHOBHBIE KJIACCHI 2JIEMEHTAPHBIX YaCTHUIL;

- YaCTHIIBI M aHTUYACTHIIBI;

- KBapKH, JISITOHBI, YACTHIIBI — MMEPEHOCYNKH B3aUMOICHCTBH.

Tema 48

PaccmarpuBaemble BOIPOCHI:

- BUJIBI yHIAMEHTAIBHBIX B3aUMOICHCTBHIA;
- sBoutroIus BeeeHHol u 3BE3/1.

4.2. 3aHATHUS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI




HaunmeHnoBanue 1ab0paToOpHBIX paboT / KpaTKOE CoepKaHue

PA3/IEJI 1. Mexanuka

B pe3yabTare pa6OTI)I CTYACHT 6yaeT O3HAKOMJICH C 3aKOHOMEPHOCTAMHU PaBHOYCKOPCHHOT'O ABUKCHUA.
«I/I3yquI/Ie PAaBHOYCKOPCHHOTO ABMKCHU HA MAllIMHC ATByI[a»

B pe3yiabTare pa6OTI)I CTYACHT 6yaeT O3HAaKOMJICH C 3aKOHOMEPHOCTAMHU PaBHOYCKOPCHHOT'O ABUKCHUA.
«I/I3yquI/Ie CBO6OZ[HI>IX KOJIeOaHui (1)I/I3I/I‘I€CKOI‘O MasTHHUKa»

PA3JIEJI 2. TepmonnHaMuka U MOJIEKYIIsIpHas pU3HKA
B pesynprate paboThl cTyIeHT OyAeT O3HAKOMIIEH ¢ 3aKOHOMEPHOCTSIMHU afnabaTHOTO IpoIecca.
«Ormpenenenne KOXPQHUIUEHTA BI3KOCTH KUIKOCTH»

B pesynbrare pabOThI CTYICHT OYAET 03HAKOMIICH C 3aKOHOMEPHOCTSAMH aHabaTHOTO Mpoliecca.
«Omnpejenenue OTHOIIEHUS TeITOEMKOCTeN Ta3a MetogoM Knemana-/lezopmar

PA3/IEJI 3. DneKTpu4ecTBO U MarHeTU3M

B pesynbrate paboThl CTyIEHT OyJeT 03HAKOMJIEH C 3aKOHOMEPHOCTSIMH JJIEKTPOCTATUYECKOTO M MAaTUTHOT'O
IOJIA.

((HSy‘IeHI/Ie TOHOFpa(i)I/II/I QJICKTPOCTATUYICCKOIO IOJIS»

B pe3yibTare pa6OTLI CTYACHT 6y,H6T O3HAKOMJICH € 3dKOHOMCPHOCTAMU IJICKTPOCTATUYCCKOI0O U MAaruTHOTO
IIOJIA.
((I/ISyHEHHe MarHUTHOTIO II0JI COJICHOM A C MOMOIIBIO JaTuynKa XoJIa»

PA3/IEJI 4. DnexTpoMarHUTHBIE BOJIHBI M ONITHKA

B pesynbrate paboThl CTyIEHT OYJeT 03HAKOMJIEH C 3aKOHOMEPHOCTSIMH 3aTyXaloIIUX KOJIeOaHHid B
Kose0aTeTbHOM KOHTYpE.

«3y4eHue siBIeHUS HHTEPPEPEHIINA CBETa C IIOMOIIBI0 Ounpm3Mel Dpererns

B pesynbrate paboThl CTYAEHT OyAeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMHU 3aTyXarolNX KoJleOaHui B
KoJIe0aTeIbHOM KOHTYpE.
«Mzyuenne nudpkannn @payHrodepa Ha METH»

PA3/IEJI 5. KBantoBas gusuka

B pesynbTate paboThl CTYACHT OyAeT 03HAKOMIIEH C 3aKOHOMEPHOCTSIMU BHEIIHEro (poTodpdekra.
«/3y4eHne CreKTpa aToMa BOAOPOIay

B pesynbTate paboThl CTYACHT OyAET 03HAKOMIIEH C 3aKOHOMEPHOCTSIMU BHEIIHETO (hoTod(hdeKTa.
«W3yuenne BrHemHero GoTtodddexra n n3mepeHne nmocrosHHoi [Inanka

B pe3yibTare pa6OTI)I CTYACHT 6yHCT O3HAKOMJICH € 3daKOHOMEPHOCTSAMHU BHCUIHETO q)OTOB(l)(beKTa.
«HBy‘lCHI/IC TCMHepaTypHOﬁ 3aBUCHUMOCTH JJICKTPUICCKOTO COIPOTUBJICHUA METAJIJIOB U MOJYIIPOBOJAHUKOB)

PA3JIEJI 6. ®u3uka aTOMHOTO s1pa. DJIEMEHTAapHbIE YaCTUIIbI
B pesynprare paboThl cTyIeHT OyZeT 03HAKOMIIEH C 3aKOHOMEPHOCTSMH CTPOEHHS aTOMa.
«OmeiT @panka-I'epra»

[IpakTrueckue 3aHATHS
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TemaTuka MpakKTHYECKUX 3aHATUN/KPATKOE COJEPKaHNE

PA3JIEJI 1. Mexanuka

B pe3ysbTare BHIIOTHEHUS MPAKTHYECKOTO 3aaHUs CTYACHT OyIeT 03HAKOMIICH C BOIIPOCAMHU:
KI/IHeMaTI/IKa l'lOCTyHaTeJ'[BHOFO nu BpaH_[aTeJ'IBHOFO )IBI/I)KCHI/II\/’I.

3akonbl HeroTOHA.

B pesysbrare BBIIOIHEHUS MPAKTHYSCKOTO 3aAaHMs CTYACHT OyIeT 03HAKOMIICH C BOIIPOCAMHU:
JluHaMuKa BpaIIaTeIbHOTO ABMKEHMSI. MOMEHT CHITBI; MOMEHT MHEPIIMU; MOMEHT HMITyJibca. Teopema
Teitnepa. OCHOBHOM 3aKOH JMHAMHKH BPAIATSILHOTO ABHKCHHUS B CIIy4ac CUCTEMBI TOUCK H B CIIy4ac
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TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

TBEPAOTO Tena. 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCa.

B pesynbTate BBITOIHEHHS TPAKTHYECKOTO 3aIaHUs CTYJICHT OyIeT O3HAKOMIIEH C BOIPOCAMH:

PaboTta nepemenHoi cuinbl. MomHocTs. KnHeTnueckast 3HEeprys Teja Ipy IOCTYNAaTeIbHOM JIBH)KEHUH.
Kunernueckast 9Heprys Teja NpH BpallaTeIbHOM JBHKeHUH. [loTeHnansHas sueprus. [loreHunansHas
SHEPTUsl B TOJIE CUJI TSDKECTH, OTEHIMAIbHA SHEPTUs YIIPYro Je(opMUpPOBaHHON NPYKHUHBI. 3aKOH
COXpaHEeHMs MOJHON MEeXaHN4eCKOH SHEpIrUH B M0JIe TOTEHIUANBHBIX CHIL.

B pesynbTaTe BRIOTHEHHUA NPAKTHIECKOTO 3aIaHUs CTYJCHT OyZET 03HAKOMJICH C BOIIPOCAMHU:
Tl'apmonmdaeckue xonebanms. MasTHUKH. Y paBHEHUE KOJICOaHUH U €r0 pelIeHne. AMIUINTY/a, 9acTOTa ’
(haza xonmebanms. JHeprus konebannii. CBOOOIHBIC KOeOaHNs. DHEPTUs KOJIeOaHuiA.

Briyxnennsle koiebanus. Pezonanc.

B pesynbTaTe BBIOTHEHHUA NPAKTHIECKOTO 3aIaHUs CTYJCHT OyZET 03HAKOMJICH C BOIIPOCAMHU:
[puHIDUD oTHOCHTENBHOCTH U TIpeodpa3osanus [amures. [Toctymatsr CTO. OTHOCHTEIBHOCTD

OJTHOBPEMEHHOCTH 1 mipeobpazoBanus Jlopenia. CokpalieHue IJIMHbI U 3aMEIJICHUE BPEMCHU B IBHXKYIIIHXCSI

cucreMax orcuera. PenaruBuctckuil uMmnysbsc. B3anMocBs3p Macchl U 9HEPTUN.

PA3JIEJI 2. TepmoauHamMuKa U MOJIEKyIsipHas pU3nKa

B pesynbTaTe BBIOTHEHHS TPAKTHIECKOTO 3aIaHUs CTYJCHT OyZeT 03HAKOMJICH C BOIIPOCAMHU:
YpaBHeHHE COCTOSIHUSA B TepMoanHaMuke. OOpaTHMbIe 1 HeoOpaTUMbIe TIpoLiecChl. BHYyTpeHHSISI sHEprHs
ra3a u ee m3MeHeHue. [lepBoe Havao TepMoAMHAMUKH. Y paBHeHHE Matiepa. A nnabaTHBIN mporecc.
[onmuTpomnHbIe MPOLECCHI.

Bropoe Havano tepmoarHaMuKi. DHTponHs. CTaTHCTHIECKOE TOJIKOBAHNE SHTPONHH. TeIoBble MalliHBL.
Hukn KapHo u ero k03 HUIIEHT TOIe3HOTO JeHCTBHUS.

B pe3ynbraTe BBINOIHEHNUS MPAKTUUECKOTO 3aJaHUA CTYAEHT OyIeT 03HAKOMIICH C BOIIPOCAMU:
VneanbHelii ra3. YpaBHEHHE COCTOSHUS UCalbHOTO Taza. MI30X0pHbIA, H300apHBIN, H30TepMUUECKUIT
nporeccel. OcHoBHOE ypaBHeHHe MKT.

B pe3synbTaTe BBIIOIHEHMS IPAKTHYECKOTO 3aJaHUs CTYJCHT OyIeT 03HAKOMIICH C BOIIPOCAMU:
Pacnpenenenne Makcenia MOJIEKyI HieanbHOro rasa mno ckopoctsam. Onsit ltepHa. bapomerpuueckas
¢dopmyna. Pactipenenenue bonpnmana.

PA3JIEJI 3. DnexkTpuyecTBO U MarHeTU3M

B pe3ynpTare BRINOTHEHHUS MPAKTHYSCKOTO 33JaHUS CTYICHT OyJeT 03HAKOMIICH C BOIIPOCAMHU:

3akon Kynona. HanpsbkeHHOCTB 31eKTpocTaTHdecKoro noist. CHtoBbie IWHUA. [[pUHIAIT CYTIEpITO3UIIHH.
Teopema "aycca B HHTErpajibHOI (hopMe U ee MPUMEHEHHE JJIs pacueTa MIEKTPHUCSCKUX TOJICH.
DNEeKTPUUECKOe TOJIe TUTIONS.

B pe3ysbTare BHINOIHEHUS MPAKTHYSCKOTO 3aaHUs CTYACHT OyeT 03HAKOMIICH C BOIIPOCAMHU:
DNeKTPOEMKOCTh TIPOBOJTHUKOB M KOHACHCATOPOB. DHEPIHsl 3apsDKEHHOTO MPOBOTHUKA, KOHIEHCATOPA.
Cuna Toka, TUIOTHOCTh ToKa. 3akoH OMa I OTHOPOHOTO y4acTKa IenH. DIEKTPUIECKOe COPOTUBIIEHUE.
CoeaunHeHne NPOBOJAHUKOB.

3akon Oma B nuddepeHunansHoit popme. 3akoH xoyns-Jlenna.

B pe3ynbTare BRIOTHEHUS MPAKTHYECKOTO 33aHUS CTYICHT OyJeT 03HAKOMIICH C BOIIPOCAMHU:

3akoH Amriiepa. Bektop MarHuTHONW MHAYKUMHU. MarHuTHOE B3aUMOJICHCTBUE MOCTOSHHBIX TOKOB. Cuiia
Jlopenua. DddexT Xomna.

3akon buo-Casapa-Jlamiaca.

B pe3ynbrare BHIMOTHEHHS IPAKTUYECKOTO 3a/IaHUS CTYJEHT OyIeT O3HAKOMIIEH C BOIIPOCAMU:

SBnenue snekTpoMaruuTHOM HHAYKIMH. [Ipauno Jlenna. 3akon @apanes 21eKTpOMarHuTHOW WHAYKIIHH.
Camounayknus. MTHAYKTUBHOCTE colieHouAa. TpancopmaTop. DHEPrUs MArHUTHOTO TIOJISI.

PA3JIEJI 4. DnekTpoMarHuTHbIE BOJIHBI U ONTHKA

B pesynbTate BBIOIHEHHS TPAKTHIECKOTO 3a/IaHKs CTYJICHT OyeT 03HAKOMIICH C BOIIPOCAMHU:
DJeKTpOMarHuTHbIE BOJIHBI. CKOPOCTB, SHEPTHS, HHTEHCUBHOCTh JIEKTPOMArHUTHON BOJIHBIL. [IoTok
TUIOTHOCTH 3HEPTHUH BOJIHBI.

WnrepdepeHuys BomH.

B pe3ynprare BRIIOTHEHUS MPAKTHYECKOTO 3aJaHUS CTYIEHT OyJeT 03HAKOMIIEH C BOIIPOCAMHU:
ITpunamun IMotirernca-®Openens. Meron 300 @penens. Judpakuus OperHens Ha MPOCTSUITNX MPerpaiax.
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TemaTnka MpaKTHUECKUX 3aHATHI/KPATKOE COJIEpKAHNUE

Hudpaxius @payarodepa Ha OJHOM U ABYX MIETIAX.

B pesynbTate BBITOIHEHHS TPAKTHYECKOTO 3aIaHHs CTYJICHT OyIeT O3HAKOMJIEH C BOIPOCAMH:
JudpakunoHHas pemerka.

3axonsl bproctepa, Maitoca.

B pesynbTate BBIOIHEHHS TPAKTHYECKOTO 3a/IaHUs CTYJICHT OyeT 03HAKOMIICH C BOIIPOCAMHU:
Hucnepcus ceera. da3zoBas u rpynmnoBas ckopocTd BouiH. [lormorienue u paccesiHue cBeTa.

PA3JIEJI 5. KBanToBas ¢usuka

B pesynbTaTe BRIOTHEHHUS HPAKTHIECKOTO 3aIaHUS CTYJCHT OyZET 03HAKOMJICH C BOIIPOCAMHU:
CriekTpaibHbIe XapaKTEepUCTHKH TEILIOBOTO M3ydeHus. 3akoHbl Kupxroda, Credana-bonpiimana i 3axKoH
cMmemeHns Buaa. AGCOIOTHO YepHOE TeJIo.

B pesynbTate BHIOIHEHHS NPAKTHYECKOTO 3a/IaHUsI CTYJCHT OyJIeT 03HAKOMIICH C BOIIPOCAMHU:

Buemnuii poroaddexr, ypaBuenne DiiHmTeliHa. IMmysbe GpoToHa.

B pesysnbpTaTe BHINONHEHHUS IPAKTUYECKOTO 3aJaHUs CTYACHT Oy/IeT 03HAKOMJICH C BOIIPOCAMHU:
KBanTtoBas yactuiia B 0IHOMEPHOH MOTEHIINATBLHOH siMe. O JTHOMEPHBIN MOTEHIIUANBHBIN OPOT U 6apbep.
TynuenbHbIH 3¢ QekT. KBaHTOBBIN rapMOHUYECKHUIT OCLUILISATOP.

B pesynbTaTe BBIOTHEHHS TPAKTHIECKOTO 3aIaHUs CTYJCHT OyZeT 03HAKOMJICH C BOIIPOCAMHU:
CrannonapHoe ypasHeHue llpenunrepa s atoma Bogopoaa. BosHoOBbIE (yHKIMM M KBAHTOBBIEC YHCIIA.
[IpaBuia 0TO0pa A1 KBAHTOBBIX IIEPEXOIOB.

PA3JIEJI 6. ®u3uka aTOMHOTO siipa. DJI€MEHTapHbIE YAaCTHUI[bI

B pesynbraTe BHIMONHEHHS TPAKTHYCCKOT0 3aIaHusI CTYCHT OYEeT 03HAKOMIICH C BOTIPOCAMHU:
CoctaB aTOMHOTO siipa. XapaKTepUCTHKH Spa: 3apsi/l, Macca, JHEPTUs CBSI3H HYKIOHOB. M30TOIIBL.
PaaroakTHBHOCTE. BU/IbI M 3aKOHBI PaIHOAKTUBHOTO U3JIYUCHUS.

B pesynbraTe BHIMONHEHHS IPAKTHYCCKOTO 3aIaHusI CTYICHT OYIeT 03HAKOMIICH C BOTIPOCAMHU:
SlnepHbie peakiuu. 3aKOHBI COXPAHCHHUS B SIICPHBIX peakiusax. Jenenue saep. Cunres saep.

B pe3ysbTare BHINOIHEHUS MPAKTHYSCKOTO 33aHUs CTYACHT OyeT 03HAKOMIICH C BOIIPOCAMHU:
JerekTupoBaHue SACPHBIX U3 NydeHUH. [IOHATHE O MO3UMETPHH U 3allHTe.

B pe3ynprare BRINOTHEHUS MPAKTHYECKOTO 33JaHUS CTYICHT OyJeT 03HAKOMIICH C BOIIPOCAMHU:
OCHOBHBIE KJTaCCHI JIEMEHTAPHBIX YaCTHI. YacTHIIBI M aHTHYACTUIBL. KBapKH, IENTOHBI, YaCTHIBI —
MEPEHOCUUKH B3aUMOJICHCTBUH.

4.3. CamocrosiTenbHas padoTa 00y4aroIuXcs.

o/

Bun camocrositensHoM paboTh

[ToaroroBka k 1abopatopHbIM paboTam

IIoarororka k MPaKTUYCCKUM 3aHATUAM

Pabora ¢ JICKIIUOHHBIM MaTCpUAIOM

Pabora c nuteparypoit

IIoarororka k HpOMC)KYTOLIHOI\/'I aTTeCTaluu.

o O B W N

[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

5. llepedenr wu3maHWii, KOTOpbIE PEKOMEHAYETCS UCIOIb30BaTh MPHU

OCBOEHUU JUCHUILUIUHBI (MOYJIA).

Ne
/o

bubnmnorpaduueckoe onvucanue Mecro nocryna




Cagenbes, 1. B. Kypc o6meit
¢u3uku : yaebHoe nmocobue : B 3
tomax / U. B. CaBenbeB. — 19-¢
u3n., crep. — Cankr-IlerepOypr
: Jlagp, 2019 — Tom 1 :
Mexanuka. MonekynspHas
¢uszuka — 2020. — 436 ¢c. —
ISBN 978-5-8114-5539-3.

https://e.lanbook.com/book/1423807category=919

Cagenbes, 1. B. OcHOBEI
TEOPETUYECKON (PHU3HKH :
yueOHuk 1is By3oB / U. B.
CagenbeB. — 6-¢ u31., cTep. —
Cankr-IlerepOypr : Jlans, [6.
r.]. — Tom 1 : MexaHuka.
OnexkrpoauHamuka — 2022, —
496 c. — ISBN 978-5-8114-
9042-4 (Tom 1), 978-5-8114-
0618-0 (oOrmwmif).

https://e.lanbook.com/book/183764?category=919

Cagenbes, U. B. Kypc pusuxu.
B 3 1. ToMm 2. DnekTpuiecTBo.
Konebanus u Bonubl. BonHoBas
OITHKA : yueOHOe mocooue s
By30B / 1. B. CaBenbeB. — 7-¢
u3f., crep. — Cankr-IlerepOypr
: Jlaub, 2022. — 468 ¢c. — ISBN
978-5-8114-9096-7.

https://e.lanbook.com/book/184164

Cagennbes, U. B. Kypc o6meit
¢uzuku. B 3 1. Tom 2.
DNEKTPUYECTBO U MarHETU3M.
Bonnbl. Ontuka : yue6HOe
nocobue 11 By3oB / U. B.
CagenbeB. — 16-¢ u3n., crep. —
Cankr-Ilerepoypr : Jlans, 2022.
— 500 c. — ISBN 978-5-8114-
8926-8.

https://e.lanbook.com/book/185339 (nara oOpareHus:
01.02.2023). TexcT: 31eKTPOHHBIH.

Koknua C.M. ®usuxka. Hacts L
Koucnekr gexuuii. - M.:
MMUUT, 2010. - 244 c.

http://library.miit.ru/methodics/16012012/10_2120.pdf

Kokma C.M., Hukurenko B.A.
®wusuka. Yacts 1I. Koncmekt
neknui. - M.: MUMT, 2013. -
178 c.

http://library.miit.ru/methodics/04022015/14-47 .pdf

Huxkwnrenko B.A., Kokun C.M.,
®uszuka. Yacts I1I. KoHcnekr
jexuu. - M.: MUUT, 2007. -

http://library.miit.ru/methodics/04022015/08-%20221.pdf




196 c.

8 COopHHUK 3a1a4 IO KypCy http://library.miit.ru (gata o6pamenus: 01.02.2023). Tekcr:
QU3KKY ¢ peIeHnsIMHE : yueOHOe | 2IEKTPOHHBI.

nocobue st By3oB / T. U.
Tpodumona . — M. : Abpuc,
2012 . — 591 c. ISBN: 978-5-
4372-0019

9 C6opuuk 3ama4 o gucuuiuiade | http://195.245.205.32:8087/jirbis2/books/scanbooks_new/85-
"®uszuka" : yue6. mocobue s 1992.pdf (mata obpamenus: 01.02.2023). Tekcr:

cryaeutoB UYUT u UCYTD / NEKTPOHHBIH.

T.B. 3axaposga, JI.M.
Kacumenko, C.M. Kokun; Pen.
C.M. Kokun ; MUUT. Kad.
"duzuka-2". - M. : MUNUT,
2006. - 144 c.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JIaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

Hayuno-texuuueckast oudnuoreka PYT (MUUT) (http://library.miit.ru).

OnekTponHo-oubamoteunas cucrema JIAHbD (https://e.lanbook.com/).

Nudopmanmonnsiii  mopran  Haywynas  anekTpoHHas  OuOnunoTreka
eLIBRARY.RU (www.elibrary.ru);

Enunas KOJUIEKIIMS U (HPOBBIX o0pa3oBaTeIbHBIX pecypcoB
(http://window.edu.ru).

7. llepedyeHb  JUIEH3MOHHOTO M  CBOOOJHO  PacCIpOCTPAHAEMOTO
IPOrpaMMHOr0 OOecrnedeHusi, B TOM YHCIE€ OTEYECTBEHHOrO MPOU3BOJCTBA,
HEO0OXOMMOTO ISl OCBOCHUSI TUCIUTUTUHBI (MOIYJIs).

Pa3zpaboTtannbie u npuoOpeTEeHHBIE MPOTPAMMHBIE (00YUaIOIINE) CUCTEMBI:
. «OtkpbiTas actponomus» duznkonRedShift.
. «Buneozagaunuk no pusuke» A.W. duiman u ap.
. «PH3KKa B IIKOJIEY.
. «Ypoku ¢puzuku Kupusnina u Medoaus.
. «JIaGoparopHbie pabOThI MO HUUKEY.

. «@usuka. MynpTuMenniiaelii Kype» Pyccobur-M.
. «Kypc puzuku XXI Bexa» JI.51. bopesckuit (MannaXayc).
«OtxkpeiTas pusuka» C.M. Kozern.

1

2

3

4

5

6. «Bcs puzukay MynbTuMenuitHast SHIIMKIIONICTUS.

7

8

9.

10. «Bupryanenbiii mpaktukyM 1o ¢puzuke» OO0 «OU3NKOH».



11. UnmrocTpaTuBHBINM MaTepuai Mo Kypcy oOmiei (u3uku, pazpaOOTaHHBIHI
COTpYIHUKaMU Kadeapsl.

12. DnextponHas 6ubauorexa Kadeapsl.

13. Buaeoteka kadeapsi.

8. OmumcaHnne MaTepuaaIbHO-TEXHUYECKOW 0a3bl, HEOOXOmMUMOW IS
OCYIIIECTBICHHUS 00pa30BaTEIBLHOTO MPOIlecca MO AUCIUTIINHE (MOIYIIIO).

JUis 1mpoBeneHUs AayAUTOPHBIX 3aHATHM 10 JUCUUIUIMHE HCHOJb3YeTCs
ayJUTOpHs, OCHALICHHAas MYJIbTUMEIUWHBIM OOOpPYIOBAaHUEM: IPOEKTOP, 3KpaH,
NEPCOHAIIbHBIN KOMIIBIOTEP/HOYTOYK.

JIabopaTopHbie paboThl 0 AUCHUILIMHE «DU3KKa) MPOBOAITCS B CLIEUATBHO
000pyAOBaHHBIX JTAOOPATOPUAX C MPUMEHEHHEM HEOOXOAUMBIX CPEACTB OOYUCHHUS:
1a00paTopHOTO 000pYyIOBaHUs, OOpa3LOB ISl HCCIENOBAaHUM, METOANYECKUX
0CcOOMi, KOMIIBIOTEPHBIX CPEACTB 00PAOOTKU PE3yIbTaTOB U3MEPEHUH.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auet B | cemectpe.
DK3aMmeH Bo 2, 3 ceMecTpax.

10. OueHouHbIe MaTEpHUAIIBI.

OueHouyHblE MaTepUalibl, TPUMEHAEMBIE NPHU NPOBEACHUU IMPOMEKYTOUHOU
aTTeCcTallH, pa3padaThIBalOTCA B COOTBETCTBUH C JIOKAJTbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

JIOIIEHT, AOIICHT, K.H. Kadeapsl
«Duzuka»

CoracoBaHo:

3apenyrommii kageapoit TT
3aBenyrommii kagenpoit Guznka

[Ipeacenarens yueOHO-METOIUYECKON
KOMUCCHUU

A.B. Ilaytknna

A.B. JImutpenko
H.B. brixos

C.B. Bonoauna



