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1. OBbEM JIUCHHUITJIMHBI

Beero: 26 3a4eTHBIX eJMHUIILI TPYAOEMKOCTH (936 akaneMuveckux yaca)

Buja yqedHoii padorsl Ha Bcio Cemectp

JHCLIHIT
puay | 2 | 2 |4 ] 5 | 6

AyauTOpHbIE 3aHATHSA (BCEro 516 96 96 96 9 | 132
Y4acoB),

B TOM YHCJIE:

Jlexmu 192 32 32 32 32 64

Jlaboparopseie paboThI - - E = B -

[TpakTuyeckue 3aHATHS 324 64 64 64 64 | 68

CamocroaTeabHasg padora 420 48 84 120 | 120 | 48
(Bcero 4acos),
B TOM 4YHCJIE:

Kypcosas pabora 36 - - 36 - -
ITororoBka Kak3ameHy (3adery) 135 27 27 27 27 27
Jlpyrie BHIBI CAMOCTOSITETHHOM 249 21 57 57 93 21
padoOTEI :

Bua npomesxyTouHoii aTTecTanun | 5K3aMeH | 9K3a | 9K3a | 9K3a | oKk3a | ox3a
(3a4eT, FK3aMeH): MEH | MEH | MEH | MeH | MeH

O6mas TpyaoemMKocTh 936 144 | 180 | 216 | 216 | 180
JAMCUMILTHHBI H TPYA0€MKOCTH 10
ceMecTpam B 4acax:
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2. MECTO JTUCIMILIMHBI B CTPYKTYPE OBPA3OBATEJILHOI
IMPOI'PAMMBI

Hucnurmana «O6mmas ¢pusikay OTHOCHTCS K 06S3aTeIbHON 4acTH y4ebHoro uukna b1.5.14
OcBoenue 00yyaromUMHCs JUCTUILIHABL «O6mas (u3nkaronupaeTcs Ha 3HAHUS, YMEHHS, HABBIKH i
KOMIIETEHLIMH, TPHOOPETCHHEIE B Pe3y/IBTATE OCBOCHHS MPE/IIECTBYIOLIAX AHCITUILTHH:

- Maremaruka;

- Mndopmarika

- Xumus;

- BBenienue B crienuanibHOCTS, :

-O6muit pusmaeckuii pakTUKyM (MAET IApAILIENBHO ¢ JAHHON JUCIHIUIMHOR ).

3. ILTAHUPYEMBIE PE3YJbTATBI OBYYEHMUSI

Hesbto ocBoenus aucHHmIAEE «O6Imas GU3KKay IBISCTCS:

[lproGperenne snanuit, yMeHHiA H HABBIKOB, HEOOXOMMBIX /LI HCCTEIOBATE bCKOT padoThI,
COCOOCTBYIOMIHX (hOPMHUPOBAHHIO HENOCTHOM €CTECTBEHHOHAYYHOM KapTHHBI (PM3HUYECKOTO
Mipa. Pesy ibTaThl 00y e HHA AUCIMILTHEE HEOOXOMMEBT JUIsl OCYLLECTBICHHSI CIIEJIYIOIMNX BHJIOB
JIeSITEIIHOCTH:

- HayYHO-HCCIICOBATEIbCKAS,

- HayYHO-HHHOBAIHOHHAS,

- OpraHu3alMOHHO-YIIPABIEHYECKAs;

- IEIArOTHYECKast U POCBETHTEIbCKAS
B TOM IHCIIe C IPHMCHEHHEM SKCTIEPHMEHTAIBHBIX METOZIOB H METOJIOB TEOPETHKO-MATEMATHIECKONO
MOJIe/THPOBAHHS.

3ajauaMH OCBOCHHUS JHCHHUIITTMHBI ABJIAIOTCS H3Y4YCHHE o01Ix beIISI/I‘leCKIdX 3aKOHOMEpPHOCTEH
MaTepHAJIbHOIO MHpa.

Komnerenuun Gpopmupyemsie s PE3YIbTATe OCBOEHHS AUCHMIIIHHEL B COOTBETCTBIE ¢ DI'OC
BO no nanpasnenuro:
-CnocobeH IPHMERATE Ga3oBble 3HAHHS B 061aCTH (u3nKo-MaTemaTHUECKHX H (1) ecTecTREHHBIX
HayK B cdepe cBoeii mpodeccHoHaTbHOH aearenbHocty; (OIMTK-1);

- CiocoGen mpoBosMTH Hay4HbIE HeCTeNOBARUS (busnuecknx 06LEKTOB, cucTeM 1 IIPOLIECCOB,
o6padarsIBaTh H IpeCTaBIAT OKCTIepUMenTaIbHble NanHke;(OITK-2);

-Croco6HOCTE NOHMMATh M HCHOMB30BATH Ha TPaKTHKE TEOPETHYECKHE OCHOBBI OPraHM3alM| |
IUIAHHPOBAHHA (H3UYECKHX HCCIIENOBAHHI, CIOCOBHOCTE Y4aCTBOBATb B NOATOTOBKE M COCTABJICHHH
HayYHOH JOKYMEHTALMH 1O YCTAHOBJIEHHO Gopme, B ToM whcre ¢ memombzoBammenm
HH(POPMALIHOHHBIX Texuonorui(I1K-3);

-CrocobHocTh POBOAMTE HayuHEIE MCCIICIOBAHMS B H30PAHHOM OONACTH SKCIIEPHMEHTAIBHBIX 1
(nm) TeopeTrueckux puzHIECKHX HCCIe/IOBAHUH € TIOMOIIBIO COBPEMEHHOMH npubopHoii Gasbl (B ToM
HHCIIE  CIIOKHOIO  (hH3HYECKOro 00OpyZOBaHHs) M HH(OPMALHOHHEIX TEXHOJIOTHH ¢  yyeTrowm
OTCHECTBEHHOTO H 3apybexHoro onbita([IK-2);

B pesynbrare ocBoenns mucuummnb: oby4arormiics Tomken

1) 3nars:
- CIOCcOObl IPUMEHEHHS GA30BBIX 3HAHUI B obnact pusHKo-MaTemMaTHICCKHX K (mmm)
CCTECTBCHHBIX HayK B cepe CBOeH MpodeccHonatsHol nearensHocTy; (OITK-1);



- CriocoGbl POBOIUTE HAYYHBIE HCCIIEA0BAHUS (DH3MUECKHX 00BEKTOB, CHCTEM 1
IIPOLECCOB, 00pabaTHIBATh U HPE/ICTABIISATE SKCTIEPUMEHTAIBHBIE AAHHBIE; (OIIK-2);

-- 3HarTh M HCHOJIb30BaTh HA IIPAKTHKE TEOPETHYECKHE OCHOBBI OPraHM3allid W
IUIaHAPOBaHKs (PHU3MYECKHX HCCIENOBAHMH, CNOCOOHOCT YYACTBOBATH B [OAOTOBKE H
COCTABJICHHM HAYYHOH JOKYyMEHTALlMH IO YCTaHOBIEHHOH ¢opme, B TOM umcie ¢
HCIIONB30BAHUEM HH(POPMAITHOHHEIX TexHonorui (1TK-3);

—3HAaTb H IIPOBOJUTH HAy4HBIC HCCICIOBAHMS B H30PaHHOMH 00IACTH KCIEPUMEHTAIbHBIX
M (WIM) TEOPETHYECKHX (DH3MYECKUX HCCIENOBAHHN C IOMOIILIO COBPEMEHHOMH
npuGopHoi  Gasel (B TOM uUHMCIE CIOXKHOrO (H3MUecKoro oGopynoBaHMs) U
HH(OPMATIHOHHBIX TEXHOIOTHH C yUETOM OTEYECTBEHHOTO H 3apyGesKHOr0 OMbITa (1IK-2);

Buragets:- cnocobamMu MpuMeHeHHs Ga30BBIX 3HAHHH B 0011aCTH (DH3HKO-MATEMATHYECKUX 1
(1111) ecTECTBEHHBIX HayK B cepe cBoeit mpodeccuonanbroi nesrensnocti; (OITK-1);

- Cnocobamu npoBOTUTE HayYHBIE HCCIENOBAHHA (JU3HUECKUX 0GBEKTOB, CHCTEM 1
TPOLECCOB, 0OPAGATHIBATE H TIPEJICTABIIATE SKCIIEPUMEHTANIbHBIE AaHHbIe; (OITK-2):

-BJIAJIETh H HCIOJb30BAaTh HA TIPAKTHKE TEOPETHYECKHE OCHOBBI OPraHM3alMH M
IJIAHUPOBAHHS (U3WYECKHX HCCIICOBAHMH, ClIOCOGHOCTH yUacTBOBATH B MOAIOTOBKE U
COCTABJIEHHH HAYYHOH MOKYMCHTAllMM IO YCTAHOBIEHHOW ()OopMe, B TOM 4HCIE C
UCII0JIb30BAHHEM HH(POPMAMOHHBIX TexHOoNoruit (1TK-3);

—BIaleTb M NPOBOJMTH  HAay4Hble  HMCCIENOBaHMS B  u30OpaHHOl  00JacTH
OKCICPHMEHTAILHBIX H (MJIH) TEOPETHYECKHUX (DH3MYECKHMX HCCIEIOBAHUN ¢ MOMOIIBIO
COBPEMEHHOH IPHOOPHOH 0a3kl (B TOM HHCIE CIIOKHOTO (H3UUECKOro obopyaoBamus) |
MH(pOPMAIMOHHEIX TEXHOJIOTHI{ ¢ YYETOM OTEYECTBEHHOIO U 3apybexkHoro omnsira ([1K-2);

2) YMersb:
- NPHMEHATH 0a30BLIC 3HAHUH B 0GTACTH (H3NKO-MaTeMaTHYECKIX U (1ITH)
€CTECTBEHHBIX HAYK B cepe CBOEH IpodeccHoHaNbHO aearensHocTH; (OIIK-1);

- TPOBOJIUTE HAyYHBIC HCCIIEIOBAHHS (PH3HIECKHX OOBEKTOB, CHCTEM U IIPOLIECCOB,
00palaTsiBaTh M IIPEJCTABISATH SKCIEPHMEHTATHHBIE nannble; (OITK-2);

- MCHONL30BATh HA TPAKTHKE TEOPETHUECKHE OCHOBHI OPraHM3ALMH W IUIAHHPOBAHHS
(pH3HUECKUX HCCIENOBAHMH, CNOCOGHOCTh yuacTBOBATh B MOJITOTOBKE M COCTABIEHUH
HAy4HOH JNOKYMEHTAUMH 1O YCTAHOBICHHOH (opMe, B TOM YHMCIE C HCIONL3OBAHHEM
MH(QOPMAUMOHHBIX TexHONormi (TTK-3);

~TIPOBO/IMTE Hay4HBIC HCCIIE0BAHMS B H3OPAHHOM OGMIACTH SKCTIEPHMEHTAILHBIX 1 (nmn)
TEOPETUYECKUX (PU3MYECKHX HCCIIEN0BAHMH ¢ MOMOIIBIO COBpEMEHHOM npuOOopHOii Hazkl
(B TOM YHMCIIE CIOKHOTO (PU3HYECKOTO 000pyIOBaHHs) 1 HHPOPMAIHOHHBIX TEXHOIOTHi]
C YHCTOM OTEYECTBEHHOIO M 3apy0exHOro onbita ([TK-2);



4. COAEPXAHME JUCIHUTIJIUHbI
4.1. YyeOHO-TeMaTHUYeCKHIi mian

Homep Kouanvecrso uacos T
U KOHTAKTHOH padoTsl ¢ npenogaBare/iemM
(mmapp) HanmenoBanue pasgena, 1d P
pa3aena, Jlaboparop
TeMbI Ipakruy.
TeMblI / Jlexkuun HbIEe
SAHATHHA
ceMecTp paboThI
HUKA 32 64 -
P1/2 MEXA
MOJIEKYJISIPHASI ®U3UKA U
32 64 -
P24/3 TEPMOJAUHAMHKA
P3/4 SJEKTPUYECTBO H MATHETU3M 32 64 -
TEOMETPHUYECKAS M BOJIHOBAS
P4/5 OIITHKA, TEOPHS M3JIYYEHHSL, 32 64 -
KBAHTOBAS IMPUPOJIA CBETA
SJEMEHTBI KBAHTOBOIl MEXAHHKH.
P5/ 6 ATOMHAS U SIIEPHASI ®U3HKA, ®UIHKA 64 68
JIEMEHTAPHbIX YACTHI]
Bcero: 144 324 N




4.2. Copep:canne JeKUHOHHDIX 3aHATHI

ndp| Haumenopan HaumeHoBaHue U cosieprkanue neKLnH Tpya
paszen| o pasaena 0eMK
[ MUTHHBI OCTb,
st o 4achbl
JIMHBI
2 cemectp
P1 | MEXAHHMKA | 1. Beenenne B kypc dusiku. [peamer usuku, OCOGEHHOCTH (QH3HTECKHX 1

uccienoBanmii. CoueTanne IKCTIGPUMEHTANBHBIX M TEOPETHYECKUX METOIOB B
TO3HAHUU OKpY3Kalollel MPHPOAbL. PH3HYECKUE BENUYMHBI, MX H3MEPEHHE H OLEHKa
TOYHOCTH U JIOCTOBEPHOCTH MOJIY4EHHBIX PE3YJIbTATOB.

2. Kunemaruka MaTepPHAJIbLHONH TOYKH. 1
Crioco6bl onucanus ABHKEHHA. 3aKOH IBUKEHHS, THHE HAS CKOpOCTh 1
JuHeiHoe yckopenHe. KpuBonuHeiiHoe nBikenue. HopwmansHoe,
TAHI€HUHATILHOE U MONHOE YCKOPEHHE.

o

3. KuHeMaTHKa TBEpI0To Tena.
BpaluarenbHoe aBmkenne, yriosas ckopocts u YIJIOBOE YCKOPEHHE.

4. Ipoctpancreo u Bpemsi. [peodpasosanns [anues. 2
CeolicTBa MPOCTPAHCTBA M BPEMEHH B KIIACCHYECKOH MEXaHHUKe. IMpunuun
OTHOCHTENILHOCTH M MpeobpasoBaHus koopauHaT [amuies. 3aK0H ClIOkKeHHs

CKOpOCTeii.

5. lunamuka MaTepHANIbHON TOYKH. 2
[TousTis Macchl, uMmysbca 1 CHITB B MexaHuke HploTOHa, 3aKkoHbl

HetoToHa.

6. 3akoHbI coxpaneHus. 4

3aMKHYTBIE CHCTEMBI MaTepHaIbHBIX TOUYEK. 3aKOH COXPaHEHHUs UMITyJibCa

3aMKHYTOH CHCTeMbl. AGCOMIIOTHO ynpyroe 1 Heynpyroe B3aumoneiicTBus. Padora
cuibl. KoHcepBaTHBHbIe CHITbI M NOTEHLHATbHbIE CHIOBbIE noJs.

KvHeTnueckas u notenumnansHas 9HEPrUsi MATEPUAILHON TOYKH U CHCTEM b
MaTepHabHbIX TOYCK. DHeprus. 3aKOH COXPAHEHHS 1 H3MEHEHUS MeXaHHYyecKkoit
SHEPruH. MeXaHYeCKUe CHCTEMBI, Lentp mace. Konmuuectso apmenns CMT. 3akoH
coxpaneHns umMnyinsca CMT. Teopema o aBikennu ueHTpa macc CMT,

7. HennepumaibHble CHCTeMbI 0TCueTa,
JBrKenHe MaTepHanbHON Touky B HECHHEpUHANbHOH cucTeMe oTcyeTa.
Cutbl MHepLuH, npeoGpasoBaHHe yckOpeHHii B Kilaccu4eckoii Mexanuke.
Bpawaromuecs cuctems otcuera, IepenocHoe u Kapuonucoro YCKOpeHHe,
Llentpobexnas u Kapionicosa cusi MHEPLIMH.

8. OcHoBBI cieunanbHOl T€OPHH OTHOCHTENILHOCTH.
TpuHLEn oTHOCHTENLHOCTH U noctynatel JiHirelina. [pocTtpakcTso 1
BPEMs B TCOPHH OTHOCHTENLHOCTH. [Tpeobpasosanns koopaunar Jlopenua. Crnencraus
13 MIPe06pPa3oBaHKs KOOPIMHAT: OTHOCHTEBHOCTS OHOBPEMEHHOCTH, COKpaLlCHHE
UTHHBI IBHKYIMXCS OTPE3KOB U 3aMe/IIeHIe X0/1a JABMAKYIIHXCS YACOB. 3aKOH
CMOKEHMA CKOPOCTe. PeNATHBHCTCKOE ypaBHeH e NBHIKEHNS, Penarusucrckas
IHEPTHA, COOTHOIICHHE MeX Ly MACCOit H SHeprueii,

9. Aunamuka abeomorHo TBEPIOro TeJa.
MoMeHT crtbl OTHOCHTeNbHO TouKM 1 OcH. Mowment umnynbea. 3akon
AHHAMHKH BPAIIATEILHOTO ABMXEHMs. MoMeHT uHepunn. Teopema Ileiinepa.
IousTue o Tensope uuepuuu, ocu ¢BoGOHOTO Bpamenus. [Tnockoe

ABHXKCHHKE TBEPAOro Tena. PusMuecKuii MasTHHUK. Kuneruyeckas sneprus
TBEPJOTO TeJa. 3aKOH COXPaHEHHsS MOMeHTa HMITynibca. ['Hpockonsl, npelieccus
THPOCKOMa.

10. Tedpopmanun u HANPSKEHUs B TBEPABIX Teax.
OCHOBbI MexaHHKH AeopMHpyeMbIX Tent. Bupt AeOPMALHI U X KOJIHYECTBE HHble
XapaKTepUCTHKHU. 3akoH ['yka, DHeprus ynpyrux nedopmarii,




11. MexanuKa jKHIKOCTe# H rasoB.

OcHOBHbIE CBOICTBA XMIKOCTEIT 1 ra30B. 3aKOHbI FHAPOCTATHKH. CraumnoHapHoe
TEYEHUE KHU/IKOCTH, THHUH i TPYOKK TOKa. YpaBHeHHe HepaspbIBHOCTU. Y paBHEHNE
Bepuynnu. CraunoHapHOe TeueHHe BA3KOM KHAKOCTH. Dopmyna [Tyaseiins.
VpasHenue Diinepa. JIBIKEHHE TEN B JKHUAKOCTAX H ra3ax, CHIIbI TPEHHS.

12. KonieGaTenbHoe ABHAKEHHE.

Kunemarnka rapmonnyecknx koneGanuii. [JHHAMHKA FAPMOHHIECKHX

KkonebaHuH, ypaBHeHHe rapMOHHYECKOro ocuusitopa. [puuLun

cyneprosuuuH. ClioxeHHe rapMOHHYECKHX KoJeGaHH il OAHHAKOBOTO HAMPAB/IEHHS!.
CroxeHnue B3aHMHO NEPIEHAHKYJIAPHBIX KonebaHHmii, Guryper Jlnceaxy. 3atyxaioiume
koneGanus. JlorapudmMueckmii IeKpeMeHT 3aTyXaHus M 10GPOTHOCTS. Boinysknentsie
Konebanus. AMIIUTYAHAs U dasosas

pe3oHaHCHbIe KpHBbIe. [Ipolece ycTaHOBNIEHNS KonebaHHuil.

13. BO/IHBI B CIIOLIHOM Cpejie H 3/1eMeHTLI AKYCTHKH.

BouHbl B KHAKOCTAX U ra3ax. BolHOBOe ypaBHenHe. YpaBHeHHe MI10CKOi

BOJIHbI. XapaKTePHCTHKH BOJHOBOTO ABHKEHHS: JUTHHA BOJHDI, CKOPOCTh
pacnpocTpaHeHus, Nepros, yactora. I'panudnble ycnosns. CToAUHE BOMHBI Ha CTpYHe,
B CTepXHe, B cTonbe rasa. HopmanbHble Konebanus. Akycruueckie PE30HaTOPBI.
Iorox sHepruu B Geryineit Boinue. Bektop YMmoga. Vietpaseyk. [Ipumenenne B Hayke
H TEXHHKE.

Hroro

3 cemectp

P2

MOJIEKY JISI-
PHASI
OU3NKA U
TEPMOJIMHA
MHKA

1. Beenenue. [peamer Moneky1spHOit Gusuku. Jlusamndeckuii, cratuctraeckuii n
TEPMOAMHAMUYECKHH METO/ ONMCAHHSI MOMIEKYJIAPHBIX CHCTEM.

2. Upeannbubiit ras. lMonstue TeMIepaTypel.

Mouteky nspHO-KiHe THYECKas TEOPHS HaEATbHBIX Fa308. Vpasnenue Knaneiipona-
Menzeneepa. AGcomornas mkana TEMIIEPaTyp. OMIHPHECKHe WKabl TeMnepatyp.
Cwmecw rasos. 3akon Aeoraapo u JansTona. HBrKeHne 6pPOYHOBCKOM YacTHLBI Kak
MOATBEPKACHHE HEMPEPHIBHOCTH U XA0THYHOCTH ABHKEHHUS MOJIEKY.I.

3. TepMoaHHAMHYECKHI TOIX0A K ONHCAHNIO MOJIEKY.ISIPHbIX SIBJICHMI.
TepBoe Haya 0 TepMOAMHAMHKH.

Tepmonnnamuueckue napavetpsr. TepMonHHaMIIeCKoe paBHOBecHeE.

IepBoe Hayano Tepmoaunamuku. Pagora. Temora. Buyrtpennss sneprus. dyukunn
cocToAnms 1 noNHbe duddepentuansl. Temnoemkocts. Kraccnueckas Teopust
TeNnn0eMKOCTH. [Tponecchl B uaeanbHbIX ra3ax.

4. LlukInyecKue npoueccs.
TennoBsie MamuHbl. Pa6oTa nuia. K/ uukna. Lukn Kapso. Tennossie u
XonoaunbHeie Mawnubl. Teopembl Kapro.

5. Bropoe Hauao Tepmoannamuky. MonsTie SHTPONHH TEPMOIHHAMHYECKOTi
CHCTEMBI.

Dopmyauposki Kenbsuna, Knaysuyca i Kapuo. Mix skBuBaneHTHOCTD, Hepagencrso
Knaysuyca. ®opmynuposka BTOPOTO Havalla ¢ MOMOLUBIO MOHATHS SHTPONUH. Pacuer
M3MEHEHUS SHTPOTIMH B PA3NMYHBIX Tpoueccax. CTaTHCTHYCCK Ui XapakTep 3HTPONUM
H BTOPOro Havasa TepMOAMHAMUKH. TpeTbe Hauao TEPMOMHAM HKH,
JlokasaTenberBo HeoCTURUMOCTH abCoNMOTHOrO HyJs.

5. CraTucTHyeckHii MeTox onucanus MOJIEKYIAPHBIX siBJeHnii. Pacnpenenenne
MOJIEKY.1 rasa no ckopocrsim. Pacnipenenenne Makceenna, HanGosee BEPOsITHaA,
CPCAHAA U CpenHeapu(pMeTIIeckas CKOpoCTs MoMeky . HueanbHbiii raz so BHEILIHEM
MOTEHUHATbHOM none. bapomeTpuueckas dopmy.a. Pacnpenenenme Bonbumana,
Pacnpenenenue Makcsenna - Bonbimana. Bpoynosckoe asmenne. Cronkmosesus
MozieKy1 B rase. JinnHa cBoGoaHoro npoGera. Yactora coynapenwmii. Paccesnue
MOJIEKYTAPHBIX My4KOB B rase. Teopema 0 paBHOMEpHOM pacnpezeneHnu
KHHETHYECKOH 3HEPTHH MO CTENeHsM CBOGOIbL. BpoynoBckoe asmxkenne. OnpiTei
Ileppena no onpenenenuio uncna ABoraipo. [ToTok Mostekyn B 1aHHOM HarpaeJIeHUH,
TousTue o guykryaunsx. OtHocuTe bHAS BETHYMHA BITyKTyauuii.




sIBjieHns nepeHoca. 3

OG6o6meHHoe ypaBHeHHe Tieperoca. [Tepenoc 3Heprim, HUMITYJIbCa, MACChl.
Cessb Mex1y KOI(DHUMEHTAMH NEPEHOCA TS HICATBHBIX Fa308B. Onpenenenue
Bakyyma. CriocoGb! nosmyueHus Bakyyma. MeTo/ipl H3MEPEHHS MaNbIX [1aBJIEHHH.
SlBnienns nepeHoca B paspekeHHbIX rasax. Temnosas sddysus. Cupl TPEHUsA B
Baxyyme. Ternonepenada B Bakyyme.

PeasibHble rasbl M KHAKOCTH. 6
CuJibl MEKMOJIEKYJIAPHOTO B3aUMOICHCTBHS. Vpasnenue Bau-1ep-Baansca.
[Ipusenennoe ypapuenue Bau-nep-Baanbca. TepMonuHamuueckne napameTpel i
TEPMOJMHAMHUYECKHE NMPOLECCHI B PEATBHBIX rasax, JKCIEPUMEHTANBHBIE H30TEPMbl
peanibHoro rasa. Kputiyeckoe coctosuue Bemectsa. ekt Ihxoyns - Tomcona.
Da3oBbli NEPEXOL Ta3 - KUAKOCTb H 06NACTD AByxdasHpIX coctosiHmit. Kpurnyeckas
Temneparypa. CBOHCTBA BEIIECTBA MPH KPHTHUECKOH Temnepatype. Pazosbie
nepexons! I u 11 pona. Venosus pashosecus das. Hamenenue noreHuuana 'né6ea u
€ro NPOU3BOIHEIX NPHU pa3orkix mepexonax I u I poxa. Ypashenne Knaneiipoua-
Knaysnyca nns dasosbix nepexosios.

Konaencuposannble cocrosinns BewecTsa. 4
Tenutosoe BHIKEHHE MOJIEKY B ra3ax, KUIAKOCTAX H TBepIbIX Tenax. [ToHsTue o
CTPYKTYPE JKUAKHX H TBEP/bIX Te. ConocTaBneHue sBneHuii nepeHoca B rasax,
KUIKOCTAX 1 TBEPABIX TeNaX. HbIOTOHOBCKME M HEHBIOTOHOBCKHE JKHIKOCTH,
[ToBepXHOCTHbIE ABIEHHS B KHIKOCTSX. TloBepxHOCTHOE HaTsIKEHHE KHAKOCTEH 1
TBEPIBIX Tell. TepMOAHHAMUKA NOBEPXHOCTHOTO HATAKEHHS B HULKOCTSX.
Kanunnspusie sBnenns. Jlannacosckoe naenenme. Spienus CMa4YMBaHHs U
pactekanus. Ypasnenne FOHra. Ucnapenue u kunenue Kuakocteil. Jlanenne napa
Hall IIOCKO# M MCKPUBJIEHHOH NOBEPXHOCTBIO HKHIKOCTH. Teperpetas xuaKoCTh 1
NEPEOXIaX AEHHBIIT map.

Teepasie Tena. 4
Crpykrypa kpHcTanios. dusnyeckue THML KPHCTATMYECKUX PEILETOK,

Moto- u nonukpuctanisl. Mexaunueckue CBOHCTBa KpHcTamios. Jedekts B
kpucrannax. Temnoemkocts TBepabix Ten. Knaccuueckas TEOPHS TEMIOEMKOCTH 1
TCopHA TennoemMKkocTH DiiHIuTelina. KanTopas Teopus JleGas.

ﬁ

Hroro

P3

4 cemectp

DJIEKTPH-
YECTBO U
MATrHETHU3M

L. dnexTpocraTuica.

DnexTpuueckuit sapaa. Moness TOHEHHOro 3apsina. 3aKOH coxpaHeHus 3apsizia. 3akoH
Kynona. Hanpskentocts NEKTPHYECKOr0 MO, DNEKTPHYECKHUIT U0 b,
HunonsHbiit MomenT. [ose mumons. Teopema I'aycca mns JIEKTPOCTATHKH (B
UHTErpanbHOH U nuddepeHuuanbHoil ¢opme). Morennuansuplii Xapakrep
SNIEKTPOCTATHYECKOTO Moms. CKaNApHBIi NOTeHUHAN, PA3HOCTB MOTEHLMANIOB.
I'panueHT notenimana. VYpasuenns INyaccona u Jlamnaca.

Tone, neHCTBYIOMHE Ha 3aps/l, Ha AUITON. OHeprus snekTpocTatHueckoro nosis.
DHeprus 3apsaxeHHoro KOHACHCATOpa. DHEprud MMNos BO BHELIHeM noJse.

3. IM3neKTpHKH B 3neKTpocTaTHYeCKOM Tone. IospH30BAHHOCTL AMDICKTPUKa.
Musnektpueckas BocnpuuMunBocTs 1 AUIIEKTPHYECKAS POHNLAEMOCTE. QOFbemHbie
H MOBEPXHOCTHBLIC NONAPH3ALMOHHBIE 3apS/bl B AMdJICKTpHKe. Bektop
dJeKTputieckoro emermenus, Teopema Maycea mpu Hammauu AM3AEKTpUKA. [paHHuHbIe
YCJIOBHSA JUISl BEKTOPA HANDPSKEHHOCTH

CMELLEHH.

4. IocTostHHBIH JIEKTPHYECKHIl TOK.

YenoBus cymecTBoBaHus 10CTOAHHOrO SJeKkTpHyeckoro Toka. DJIC. 3akousl Oma
Moxoyns-Jlenua B nuddepeHunanbHoif u HHTerpaibHOH (opmax.

Ipasuna Kupxroda. Pacuer JHHEHHBIX Lereil ¢ nenob30BaHHeM npaBmJI
Kupxroga.

2. MpoBoanuky B YIEKTPOCTATHYECKOM I10J1€. 3
IMocrosnuoe SNIEKTPHYECKOE T0IE NPH HATHYHH MPOBONIHMKOB. DnekTpuueckas
EMKOCTb YeIMHEHHOrO Nposoanuka. KonaeHcaropsl. Cuibi B JMEKTPOCTATHUECKOM



5. MexaHu3MBl 3JIEKTPONIPOBOAHOCTH.

Knaccuueckas teopus nposoaumocTu metaiuios JIpyse. Teopus 3oMmepdensia.
OCHOBBI 30HHO# TEOPHH TBEPIBIX TENl. DHEPreTHYECKHE 30HbI METAIOB 1
noynpoBOAHHKOB. JHeprus @epmu. CobCTBEHHAS W NPUMECHAA MIPOBOIMMOCTb
T0JTyNPOBOAHKKOB. [10/lynpoBOAHHKOBbIE AHOBI U TPaH3UCTOPBI. MexaHu3m
TMPOBOJMMOCTH PacTBOPOB 31EKTPONHTOB. 3akoHbl Mapanes ans snektponusza. Ynciio
apapest. DNeKTpHYECKas MPOBOAMMOCTS ra30B. THIIbI ra30BBIX PA3PAIOB H HX
XapakTepucTrka. [Inasma v eé OCHOBHBIE CBOMCTRA.

6. KOHTaKTHbIE sIBJIEHHSI.

BHYTpeHHss 1 BHOLIHSAA KOHTAKTHas PA3HOCTh MOTEHLMANOB. TepModieKTprueckie
ABeHns (aBnenns 3eebeka, [envroe u TomcoHa). TepMoanekTpoaBIIy Iast Cia.
TepmoanektponHas smuccust. @opmyna Puuapncoua-Jlemmana. 3akoH
Borycnasckoro-Jlenrmiopa (3aKOH TPeX BTOPBIX).

7. CTaunoHApHOEe MAarHUTHOE MOJTE.

BekTop MarHHTHOM MHAYKIMH. MarHuTHbIIT MOMEHT. 3aKkoH buo-Casapa-Jlaniaca.
Maruuthbiii notok. Teopema 0 MOTOKe BEKTOPa MATHUTHOI MHIY KLU yepes
3aMKHYTYIO MOBEPXHOCTh. BeKTOpHBII noTeH1uan. 3aK0H B3aUMOACHCTBHS TOKOB, €ro
noneas TpakToska. Cua Jlopenua u e€ npossnenus. Dddekt Xosa. Teopema o
WHPKYIALMHA BEKTOPA MArHHTHON HHIYKLIMHU 10 3aMKHYTOMY KOHTYPY (3aKOH MOJIHOTO
TOKa). BuxpeBoii xapakrep MarHMTHOTO TOIs.

8. Marneruku.

OObsAcHeHHs JnamarHeTusMa. Hamaramuennocts, Maruuthas BOCTIPHUMYHBOCTD U
MarHuTHas NPOHHLAEMOCTb. THIbI MArHETHKOB. [ MpOMArHUTHBIE ABNCHUS,
I'MpOMarHuTHbIE OTHOIIEHHS /17Tl OPOUTANLHBIX U CIHHOBBIX MOMEHTOB.
HanpsxenHocTs MaruuTHOro nons. I'panndkble yeaoBus 1 BEKTOPOB
HAMPHKEHHOCTH M HHIYKLMH MarHUTHOTO MoJis. OGbACHEHHS 1HAMATHETHIMA.
Hamarnuuennocts. MaruuTHas BOCIPHEMYHBOCTb H MArHUTHAS NPOHHULAEMOCTb,
Tunbl MarHeTHKOB. [MpoMarHuTHbIE SBICHMS. ['MpoMarHuTHbIE OTHOLIEHMS 115
OPOHTAIBHBIX M CTMHOBBIX MOMEHTOB.

HanpsikeHHOCTh MarHuTHOTO noss. [paHuuHbIe YCJIOBHS LISl BEKTOPOB
HaNpsKeHHOCTH M MHIYKLHMH MArHUTHOTO TOJIS.

9. DIeKTpOMArHHTHASI HHAYKLHS.

3axon Dapanest. [Tpasuno Jlenua. Buxpesoii Xapaxtep anektpuyeckoro

1o, BelpaxeHue HANPSHKEHHOCTH BHXPEBOTO M0JIs YEPE3 BEKTOPHOI
NOTEHLHAN. IHEPrusi MATHHUTHOTO NOJIs. SIBIeHus CAMOMHAYKLMH H B3aUMHOMH
MHAYKUMH. HHIYKTHBHOCTb KOHTYpa. Tpaucopmatop. Dueprust u nioTHOCTS
SHEPrUH MArHUTHOTO T10JIs1.

10. DyiekTpoMaruuTHbIe KoeGanus, Iepemennwrii Tok. 2
[lepemenHbIit KBAa3UCTALMOHAPHBIN 3TeKTPHYECKHI TOK. BbiHyxaeHHbIe

JIEKTPHYECKHE KOJ1€0aHHA B LIENH C aKTHBHBIM COMPOTUBIEHHEM, UHAYKTHBHOCTBIO
émKocTbio. 3akon Oma. UMnenanc. Texunueckue NPHMEHEHHs! NIePeMEHHOr0 TOKa.
MoutHocTs nepemMenHoro Toka. HeitcByioume (3ddekTHBHbIC) 3HAYCHMSA CUIbI TOKA 1
HanpsokeHns. Koapguuuenr momnocty, ero (usuueckuii cMbic. Pesonanc
HaMpsXeHHH B LEMH MEPEMEHHOIO TOKA C HHIYKTHBHOCTbHIO M EMKOCTBIO. Pe3oHarnc
TOKOB B LIETH C HHAYKTHBHOCTbIO.

11. YpaBHenust MakcBesia B HHTErPaIbHOMN H TH(depeHUHAIbHOI

dopme. Cuctema ypasHenwit Makcsesnma i nx (busHuecknii cmbici.

Hzsyuenne s1ekTpomaruuTHbIX Bostn. BonHoBoe YpaBHeHHe. Da3oBasi CKopocThs
BOJIHBI. Y paBHEHHE II0CKO SNIEKTPOMArHUTHOM BONHLL. [Tonepeusiif Xapakrep
BONHBI. DHEPTHA 3NEKTPOMArHHTHON BOJTHbI. [10TOK SHepruu. Bexrop [loiinTunra.

(%)

Hroro

5 cemectp

P4

I'EOMETPH -
YECKAA U
BOJIHOBAS

1. Beenenne. Mecto onTuku B (usnueckoii Hayke 1 ee POJIb B HAY4YHO-
TEXHUECKOM MpoLiecce. DNEKTPOMarHHTHas NPHpOa CBETA. Xapakrepucruku
ONTHYECKOro nuanasona. OCHOBHbIE OTOMETPHUECKHE IOHATHS 1 BEJIHYMHbI.
CooTHoWeHNE MEK Ty FHEPreTHYECKHMH H CBETOBBIMIL XapaKTEePUCTHKAMH.

£
|
2




OINTHUKA, 2. OcHOBBI 3/1EKTPOMATHHTHOI TEOPHH CBETA. MoayaHupoBaHHbIe BoIHBI. 2
TEOPHUSI CTpyKTypa niockoil 3leKTpoMarHUTHOM BOMHBL TL10THOCTD N0TOKA IHEPIUU U
UMITYJIbCA 3JIEKTPOMArHUTHBIX BOJIH. Pacnpenenenue mioTHOCTH MOTOKA Mo

H3JIYYEHHUA
KBAHTOB AS; ceennto myyka. Cyneprosuuus 3MeKTPOMArHUTHEIX BOJIH, €€ OTJHUHE OT
T
i CyNepro3HUHH 3IEKTPHYECKOTO W MarHuTHOro mosieii, CTosume BOJHbI.
SERRO S DKCMepHMEHTANbHOE J0Ka3aTeNbCTBO SJIEKTPOMArHUTHOH MPHPO/IbI CBETA.
CBETA

3. T'eoMeTpHYecKas ONTHKA KaK npeaesIbHBIN ciTy4yaii BOJIHOBOMH. 4
3aKOHBI OTPAKEHHS M NIPEOMIIEHUA cBeTa. [TonHoe BHYTPEHHEE OTPaXKEHHUE.
Ipenomnenne na cepueckoii noBepXHOCTH. 3epkana. TOHKUE JTHH3bI.
LleHTpHpOBaHHas ONTHYECKAs CHCTEMA H €€ JIEMEHTbI. Mocrpoenne u3obpakeHnii B
ONTHYCKHX CHCTEMaX. AGEppaLlK ONTHYECKUX CHCTEM: ACTHIMATH3M, KOMA,
cipepuyeckas 1 XpoMmaTHueckas abepparimy, aucropeus. [Tpocreifime ontHyeckue
pUGOpBI: JTyTIa, MMKPOCKOT, TENECKOTI. '

4. SIpnenue uuTepdepeHuun. Korepenrnocrs Bosn. 4
Heobxonnmele u octatounsie ycnosus ans HabmoneHus nuTepdepeHLm.
HuTepepenins oT IByX KOTepPEHTHBIX HCTOYHHKOB. Onruyeckas pasHocTsb
xozna. OCYIIECTBIEHHE KOTEPEHTHBIX HCTOYHHKOB B ONTHKE. OcHoBHbIe
XapaKTePHCTHKH HHTEP(EPEHLIHOHHbIX CXEM. Muoronyuesasi unrepdepenuus.
KpuBbie paBHO# ToMmuHEl M paBHOrO Hak/TOHa (unTepdeperums Ha
TuockonapannenbHoi niactune u kianne). Konsua Heiotona B OTPaXKEHHOM

1 npoxoaswmeM ceete. IlpocBetienne onTuky. HUutepdepenunontsre (GuibTpBI,
3epkana. Hutepdepomerpsr Gabpu - Ilepo, Maiikenscona, Peses. [Mpumenenue
untepdepomeTpos. Mutepdeperuus ot uctoqnukos KOHEYHOr0 pasmepa.

5. Sinenue anppaxunn. MousThe o Teopun xudppakuun Kupxroda. 4
Merton 301 ®penens. 3ouHas nacTuika, I'papuueckoe BrumCceHue amm HTYIL.
Jupakuus Ha Kpyriom OTBEPCTHH, Skpane. [ludppakums Opaynrodepa Ha menn.
Pacnipenenenue unrencuBROCTH B UPPaKUMOHHO# KapTHHE, Hudpakumonnas
PeleTka, 1idpakuHOHHEI criekTp. UHTeHCHBHOCTE B CMEeKTpe TM(PAKUHMOHHOI]
peieTky. lnpakuus u cnekTpaabHbli anaus. Mudpakuns BoaHOBBIX
ny4KoB. Jluppakuuonnas Teopus opmupoBanms uzo6paxkennii. Pos, Iudpakunn B
npubopax popMHpyrOLIHX H300paxeHne: Nuu3e, TEJIECKONEe, MUKpOCKore,
CreupnanbHeie MeToss! Ha O ICHMS (azoBbIx 06BeKTOB: MeTOx tazosoro
KOHTpacTa, METoA TeMHOTo nosst. Aupakums ua MHOTOMEPHBIX CTPYKTYpax.
Hudpaxuus penrTreHosckmx JlyHei Ha KPHCTAIIMYECKHX pelueTKax.
PeHTreHocTpykTypHbIii anaus,

6. Ilonsipusaums cpera. Otpazkenue n npenomienne CBeTa HA rpaHHLe
PA3/e1a H3OTPONHBIX AN3IEKTPHKOB.

AHH30TpOIHbIE cpensl. Pacnipoctpanenue niockoi BOJIHBI B aHM30TPOMHO#H

Cpeze. 3aBUCHMOCTh CKOPOCTH OT HaMNpaBlieHus pacnpocTpaHeHus, Honspuzauus
SIEKTPOMAarHUTHBIX BOJIH. Buag nonspusaiuu. Ynuceno HesaBucHMbIx noJspusaruii,
3akou Bproctepa. Crenens TOJIAPU3ALIMM OTPAKEHHOIT M TPEIOMITEHHO BOJIH.
CgetoBble BosIHBI B aHH30TPONHLIX cpenax. MuTepdepenuus N0/15IPH30BaHHBIX
BOJIH. [[BoiiHOE Tyuenpenomnene. O6y KHOBEHHbIH M HEOBBIKHOBE HHBI i JIYUH,
JByoCHSIe 1 01HOOCHBIE Kpueramst. [Tnockocts nonspusammm 00BIKHOBEHHOTO 1
HEOOBIKHOBEHHOTO yueit. Honapusatms npu asoiinom JydenpesomiaeHnu.
IMonsipoumsr. [Monsipuzauuonusie npusmel: Hukosb, npusma Bosnnacrona, Bpauenne
TI0CKOCTH MONAPHIALHH B ONTHYECKH aKTHBHBIX BeluecTBax. DnemenTapuas
(enomeHonornueckas TEOpHA BPALICHUS MIOCKOCTH MONSPH3aLMH.
Huayuuposannas AHHU30TPONHS ONTHYECKHX CBOICTE, OnTuyeckue H30Mephl,
Bpamenue nnockoctu MOJIAPU3ALIMK B MArHUTHOM T10J1e (o3bdexr Dapanes).
Hckyccrennas AHU30TPOMHS MPH MEXaHUYECKUX AeopMaLmsX B 3MeKTpHIeCKoM 1
MarHuTHOM MOJIsIX.

7. Mucnepcus ceera.
Da3zoBas u rpymnmosas CKOpocTh. HopmanbHas u
AHOMAIIbHAS IMCTIEPCHH. DIeKTPOHHAs Teopus aucnepcuu. [lornomenue
CBeTa. 3aKOH Hamﬁepra-Byrepa—Beepa.




OCHOBBI ONTHKH MeTa10B. PacnipocTpanenne JNIEKTPOMArHUTHBIX BOJIH B
MPOBOALNX cpeniax. KoMIutekcHli nokasatess npenomienus, OtpakeHue oT
METAITMYECKHX MOBEPXHOCTEI!.

PaccesiHHe CBETa B ME/IKOIHCIEPCHBIX H MYTHBIX tpenax. PaccesiHue caeta.
Peneesckoe paccesinue. Paccesnue csera B Men KOJIMCTIEPCHBIX H MYTHBIX CpeJIax.
3aBUCHMOCTL HHTEHCHBHOCTH PACCESHHOTO CBETA OT UTHHBI BOJTHbI 1 yrna
paccestrust. [Tonspusaums ceeta npu paccesinun. KomGunaimonoe paccesiHue
CBETA.

8. TensoBoe u3iyueHmne KOHIEHCHPOBAHHBIX cpea. 2
3akon Kupxroda. 3akon Credana-Bonbumana, sakon Buna. Tpyanoctu
KIacCHYECKO# TeOpUH. DeMeHTapHas KBaHTOBas Teopua usnyyenus. Popmyaia
InaHka.

9. OcHOBHBIE IPEICTABICHHN 0 KBAHTOBOH TEOPHH H3JIy4eHHs cBeTa 4
aTOMaMH H MOJIEKYJIaMH.

Monens 1ByxypoBHeBoii cucremsl. BsaumoeiicTaue ABYXYPOBHEBOIi CHCTEMBI ¢
M3IYHCHHEM: CMIOHTAHHBIE U BBIHYXKIEHHBIE TIePEXObI. KoadpduumenTe
OiiwTelina. MHOrOYpOBHEBbIE CHCTEMBI, 3aceneHHOCTH ypOBHEi, HuBepcus
3aCENEHHOCTD.

Yeunenue n redepauus csera. Jlazepni. Croiictpa JIa3€PHOro M3NyyeHus.
XapaKTePUCTHKH HEKOTOPBIX THIIOB J1a3epoB: pyGHHOBOIO, reMif-HeOHOBOTO.
lasouHamMuYecK e Jasepsl. Jlazepsi ¢ rnepecTpanBaeMoit

4acToTOM. PUIHIECKHE OCHOBbI rosiorpagui. CXeMa 3anHCH i BOCCTAHOBIICHHS
1300paXKEHHS TOHKOCIOHHBIX rojorpamm. OcobeHHoCTH roJIOrpaMM Kak

Hocutenel nHpopmamuu. [pumeHeHne rojiorpauu.

10. Henuneiinble ontuueckue siBeHus. Knacenueckne momenn H3Jly4eHHs
Pa3spexeHHbIX cpen.

Monspuzauns cpensr B nose BLICOKOHHTEHCHBHOIO Ja3€PHOTO H3MyyeHHs, Cpenbi ¢
KBaApaTHYHOH He/IHHEHHOCTbIO. ['eHepawus FapPMOHHK, ONTHYECKOE
ACTeKTHpOBaHUe. (DA30BLINA CHHXPOHM3M H ero peanuzaiws. Cpensl ¢ KyOuueckoii
HEJIMHEHHOCTEIO, Camo(okycHpoBKa BOTHOBBIX My4KOB. BbiHysxentoe
KOMOHHALMOHHOE paccesHue creta,

6 cemectp
Crpoenne aTtoma no Tomcony, Pesepgopay u Bopy.

SJIEMEHTBI

KBATOBOW
MEXAHUKH JluHerivaTblit cnextp atoma BoAopoaa. Moctynatsl Bopa. OneiTh: ®paHka-Tepua.
ATOMHAS 1 CnexTtpbl aToma BOA0poaa no bopy
SIEPHAS Kopnycxynnpﬂo-nonnoaoﬁ Ayajiu3M BeLIEeCTBA H I0JIs.
DU3UKA,
DU3UKA BonHbl Ae Bpoiing, cooTHowenne HeonpeageneHHocTH
JIEMEHTAP BonHoBan ¢yHkuus, ee CTaTUCTUYECKUIA CMbIC.
HBIX YpaBHeHue WpeauHrepa obuiee u ans CTALMOHAPHbBIX COCTOAHMI

YACTHULL

HABuzenne croGoanoii “aCTHLbI, YaCTHIBI B NOTeHUHATb HOII fime,
TYHHeIbHbIH 3¢ dexT.

8. Jluueitusiii rapmonnyeckuii OCUHILISITOP.
9. Crniektpe1 atom BO/I0pPO/1a B KBAHTOBO MexaHHKe (kax ciencreue
PCIICHHS YPAaBHEHHs Ulpenunrepa)

10. Cnun sekTpona. DepMHOHBI H §030HBI
11 IpuHuun Maysu. Pacnpenenenne 3/1eKTPOHOB B aTOMe 110

cocrosHusim.. Ilepuonuueckas cucrema J1eMeHTOB MeHeneena.
12. PenrrenoBckue CMEKTPbI, 3aK0H Mo3Ju,

13. Pasmep, cocras u 3apsix aTOMHOrO siapa. Maccogoe 3apsi0Boe YueI0.
Hedexr macenr u SHEeprus cBsi3u siapa. Couuy u MATHHTHBIA MOMEHT siapa.




HAMMKA

14. fnepHble cHiIbI M Mosenn siipa. PannoakTHBHOe H3yuenHe, NpPBHJIO 8
cMeleHns. Asb(pa-pacnaj, Geta- pacna, Heiitpuno. Famma- nanyyenue, ero
cBoficTBa. PesonancHoe norouenne raMma- uaty4enns, g dexr Mécbayspa.
15. D1eMeHTBI PUIMKU HJIEMEHTAPHBIX YacTHI. MIOOHBI, ME30OHLI H HX cBoiicTBa, 8
B3aHMO/IHCTBHE MeXKAY YACTHUAMM, AHTHYACTHULL [HNEPOHbI, CTPAHHOCT K
YETHOCTE YacTHu. Knaccupukauus saemMeHTapHBIX YacTHI, KBAPKH
Beero 64
4.3. [IpakTHYeCKHE 3aHATHS
Iludp| Haumenosa HanmeHoBaHue 1 coziepikanne NpaKTHYECKOro3aHATHs Tpyn
passiens S OEeMK
. TEMbI
pasjena, OCTb,
JIMCLIMT 4
JTAREL TEMBI 1acsbl
JHUCLMIUIMH
bl
2 cemectp
Pl MEXAHH - | 1. KuHeMaTHKa MaTepHallbHO# TOUKY H MI0CTYNaTeNbHOTO ABHKCHHA, 8
KA 2. KpuBonuHeiHOE IBHKEHHE MarepuanbHO# ToukK. HopMankHoe, TanrenumaibHoe 1
TIOJIHOE YCKOPEHHH.
3. KnHemaTuka BpalaTeabHOTO ABHKEHHS! MaTepHanbHOMN TOUKH. 4
4. [InHaMuKa MaTepUaibHOM TOYKM. 3aKkoHb! HbIOTOHA. 4
S. /lunaMuKa BPaLIATENbHOTO ABMIKEHUS MaTepuanbHON TOUKH. 3aKOH CoXpaHeHus 12
UMITyIbca. OCHOBHO# 3aKOH THHAMUKH BPAILATENBHOTO [IBHKEHHS. Brrumcnenune
MOMEHTOB MHEPLHH TeJl. 3aKOH COXPaHEHHA MOMeHTa MMIyJbca. [liockoe NBHIKCHHE
TBEPOTO TeNa.
6. Pybexubiii konTpoan Nel 2
7. Pa6ota cui. 3aKOH COXpaHEHHS U H3MEHeHHS MEXaEH1eCKOH SHepruu. 4
8. JIBixenne MatepHaisHON TOYKH B HEHHEPUHAIBbHBIX cHeTeMax. CHiTbl 4
MHEPLH.
9. OCHOBHbIE 3aKOHbI THAPOCTATHKH. 3aKOHb! THIPOIHHAMUKH. YpaBHeHue 4
Bephyuin,
10. OcHOBBI CrieLHaTBHOM TE€OPHH OTHOCHTENILHOCTH.
11. Kunemaruka u tnsamuka TapMOHUYECKHUX KosleGaHHii.
12. Crosiume BonHbI. Berymue BojiHbL Opdexrr Nonnepa.
13. PyGeskublii konTpoas No2
Hroro
3 cemectp
MOJIEKYJ | 1. MonekynapHo-kune tHueckas teopus (MKT). YpaBHeHHe COCTOAHUS WueaTbHoro
SIPHASL rasa.
®U3NKA U | 2. MKT. [lpowuecchl B HaeaibHoM rase
TEPMOJHM | 3. MlepBoe nauano TepMOAHHAMHKH. TernnoeMkocTs.

S. ObpaTuMsle mMKIHYeCKHE npoueccel. KIT/T unknos.
6. PyGexHblii KoHTpob Ne3

7. Bropoe Haano TepmoauHaMHKH, Pacuer usmenenuit SHTPOMHH B Mpoueccax
MeaIbHBIX ra3oB.

4. Pacuer usmeneHuit BHYTPEHHe# Hepruu, TemoTsl 1 paGoTs B npoueccax
HIealbHOro rasa.

8. OcHoBHbIe MoHATHA TEOPHH BEPOATHOCTH. DYHKLHH pacTipeeneHns.

9. ®yHKuMK pacnpenenenus. Pacnpenenenns Makceenna n bonbumana.

10. Jinuna coGogHoro TpoGera K 4HCI0 CTONKHOBEHHUI MOJIeK
NepeHoca B HAANIbHBIX ra3ax.

ya raza. Koo puumnenrs




11. Pacuer mapameTpoB rasa no ypaBHeHuto Ban-nep-Baasca. 6
12. U3mMeHeHHs BHYTPEHHEH SHEpruH, TEMIOTH 1 paboThl B ipoueccax raza 4
Ban-zep-Baansca.
13. Ypasnenue Knaneitpona-Knaysuyca. Mamenenus NapamMeTpoB CHCTEMBI MPU 6
(azosbix nepexonax.JlannacoBckoe Aasienye. ToBepxHOCTHBIE W KanmuAnApHbie
SIBJICHHSA.
14. PyGesubIii KoHTposib Ned 2
Utoro _ 64
4 cemectp
JIEKTPUY | 1. B3aumozeiicTBre ToueuHbIX 3apsinos. Pacuér Hanpsk&HHoCTH NEKTPOCTATHYECKOTO 4
ECTBO M | NONA NMpH NPOCTPAHCTBEHHOM (JIMHEHHOM, TLIOCKOM M 00BEMHOM) pacnpeneneHun
MAFHETH3 | 38panoB. [Tone aunons. : _
M 2. Tpumenenne Teopembl [aycca uist pacuéra HanpsKEHHOCTH W NOTEHIMasa 6
SNIEKTPOCTATHYECKOTO MOJIS.
3. Onpenenenne EMKOCTH NIPOBOJIHHKOB 1 CHCTEMbI MPOBOAHMKOB Pa3jinyHOI 4
KOH(UTypaumu.
4. DHEpPrus 3MeKTPOCTATHIECKOTO MOy, 4
5. Haxoxnenue a/ekTpocTaTHyeckoro noss TIPH HATTHYUH TMIIIEKTPUKOB. 4
Tpumenenne Teopemsl Faycca mis Pacu€Ta HanpsHKEHHOCTH EKTPOCTATUYECKOT 110,151
B JIU3JIEKTPHKE.
P3 6. Pacuér anexrpuueckux nerneii, COZIEpIKALLUX COMPOTHBIEHHSI. 4
7. TpumeHeHue npasu Kupxroda s pacuéra JMEKTPUYECKUX Lieneif. 4
15. PybexHblit koHTponb Ne5 )
9. Pacuér anektpuueckux Lenei, coaepxkarmx KOHAeHcaTOpbl. Pacuér nepexonbix 4
TPOLIECCOB B MPOCTBIX MEKTPHYECKHX LIENSX.
10. HaxosxsieHue HHAYKIMH MarduTHOTO Monis TIpH NPOTEKAHHHU TOKA N0 MPOBOIHMUKAM 6
PasnuyHoi dopmsr. [TpuMeHeHue TEOPEMBI O LMPKYJISLMM BEKTOPA MArHUTHOM
MHIYKUKH,. Pacyér MaruuTHOrO nons KaTy ek pasiuyHoit hopmol,
11. Pacuér cu, NeHCTBYIOMMUX Ha MPOBOAHHMKH C TOKOM BO BHELIHEM MarHMTHOM roJie. 4
Pacuér B3anmoneiicraus TIPOBOTHUKOB € TOKOM.
12. Pacuér MaruuTHbIX noseit TIPH HATHYHH MarHETHKOB.
13. Tpumenerue 3akona S/ICKTPOMArHHTHOM MHIYKLIMH. Camounnykuus u pacuér 4
HHIYKTHBHOCTH.
14. Pacuér ueneii ¢ IEPEMEHHBIM TOKOM. MouiHoCTs B ueny NepeMeHHOro
ToKa. Pe3soHaHCHbIE KOHTYPBL.
54. DHeprus u notok SHEPrHH SMEKTPOMArHUTHOM BOJTHBL,
16. PyGesxubiii KOHTpOTL Ne6 -
5 cemectp -
'EOMETPH - 1. DoTomeTpHyeckue noHATHS 1 BEJIMYMHB, n
P4 YECKAA 1 2. 3aKOHBI OTpaXeHus U NPEIOMJIEHHS CBETA.
BOJIHOBAS

3. ToHKHe NUH3bI.
ONTHKA,

4. Cheprueckme seprana, Mpenomnenue Ha cheprueckoii MOBEPXHOCTH,
TEOPUs Llentpuposanusie ontrueckne CUCTEMbI. MuKpockon, Teneckor.

M3JYYEHMSA, 5. MHTepdepenums crera.
KBAHTOBAS

ITPUPOJIA CBETA

[i Hudpakuus csera. Paspewraromas CIIOCOGHOCTh ONTHUECKHX CHCTEM.
7. PyGexubiii KOHTpoIb No7

o]
KN

7. lonspusauus ceerta. 3akon Bproctepa. Crenens nonApuaumu. 3akox
Mamoca. Bpamenue niockoctu NoJiApU3aLuy,

8. [lucnepcus ceeta B Belmectre. ®a3zoBas u rpymnnogas CKOPOCTH.

9. PaBHOBeCHOE TermoBoe H3JTyueHHe. 3aKkoHb! Cregana-Bonbimana, Buma,



®opmyna ITnanka.
10. KBanToBele cBoiicTea cBeTa. Macca u uMityJec $potoHa. JlaBnenue ceera. 6
Dotoadpext. dpdext Komnrona,
12. PyGexubiii konTposns Ne§ 2

HUrtoro 64
6 cemectp

P5 IJEMEHTBI 1 CrpoeHue atoma no TomcoHy, Pesepdopay v Bopy. 6
KBATOBOI1 JluneituaTsiii criektp atoma Bozopona. Moctynatsr Bopa. OnbiTel ®dpakka-
MEXAHUKH I'epua. Cniekrpe1 aToma Booposa o Bopy .

2. Kopnyckyansipno-Boanosoii AyaJiu3M BellecTBa H I0JIs. 8
Bonner ne Bpoiins, cooTHoweHue Heonpe/eNleHHoCTH. BostHoBas (ynkuus, ee
CTaTHCTUYECKHH cMbiC. YpaBHeHHe LLIpenunrepa obmee 1 ms CTalMOHAPHBIX
COCTOSTHHIA
3. MBnikenne cBOGOAHO YACTHIIBLL, YACTHLBI B NOTERUNANTLHON siMe, 6
JACTHIY TYHHEALHBI O exT. JInueiinblii rapmonnyeckuii ocuuAsATOp. CnekTpol
aTOM BOZI0OPOAA B KBAHTOBON MeXaHHKe (KaK ClIeICTBHE pelleHHs YPaBHEHHA
[penunrepa)
4. Cnun dsexTpona. DepMHOHBI U 6030HBL. Ipuauun Naynu. 6
Pacnipenenenne snexTponos B aToMe no cocrostHusiv. Mepuoanueckasn
cHCTema ssieMenToB MeneneeBa.
S. Pentrenosciue cnextpbi, 3akon Mos,i, 6

ATOMHASA U
SIAEPHASI
®U3UKA, DUZUKA
JIEMEHTAPHBIX

6. Py6exxHbIii KoHTpob Ne9 2

7. Pa3smep, cocras u 3apsin atomuoro siipa. MaccoBoe u 3apsinoBoe
4Hes0. ledext Maces! u IHeprusi cBsizn siapa. CiiuH M MATHUTHBII MOMeHT
sipa. '

8. SlnepHble cHiIbI H MogeH siapa. PagnoakruBaoe H3JIyYeHHe, 8
MpaBuIo cMeleHns. Anbpa-pacnan, Gera- pacnag, Helitpuno. Famma-
H3J1yYenue, ero cBoiicTea. Pesonancnoe noriomenne ravma- H3JTy4eHus,
a¢pext MécGayapa. Sinepusie PEAKLHH pacnaja H CHHTe3a.

9. DJ1eMeHTBI pu3HKH JJIEMEHTAPHLIX YacTHU. MI0OHBI, Me30HbI 1l HX 6
CBOICTBA, B3anmozeiicTBHe Mesky YACTHUAMH, AaHTHYACTHLBI
luneponel, crpannocts u yeTHoCTS qacThu. Knaccupurauns 6
li‘leMEHTaprlX YACTHL, KBADKH
E Py6exHbiii koHTponb Ne10 >
, Hroro 64
4.4. KypcoBas paGora

TpeGoBauus n METOAHYeCKHEe PEKOMEHAIHH
1.061mme nonosxenus ;
L.1. Kypcosas paGora — s10 3aKOHYCHHOE CaMOCTOSTENBLHOE HCCJIC/IOBaHHEe, IPH3BAHHOE

NMOKHBL  CTAHOBHTBCSL M pelIaThes aKTyallbHBIE  BOIIPOCHI B 00JacTH CICLHAIBHOCTH,
ACMOHCTPHPOBATECS DPYIHLHS H yMEHHe ABTOpa aHaTH3UPOBATh MPOOIEMEl U npemiarars IMyTH HX
PaspeLICHHsI, CAMOCTOSATENIBHO AENaTh BEIBOIBL,

2. Topsiok BEINOTHEHUS KYpCOBOH paboTEI

2.1. TlepBBIM 5TAIOM HOATOTOBKH KypcoBoii paboTsI SBisIeTCs BBIOOD TEMBI H €€ OCMBIC/ICHHUE. Bri6op
TEMBI — OTBETCTBEHHBI MOMEHT B HAIHCAHHH KypcoBo#i paboTel. CTyNeHT, B COOTBETCTBHM co
CBOUMH TIPO(eCCHOHATLHBIME HHTEPECaMH, MOXET BBIOpAThH mobyio TeMy wu3 TIPEIIOKEHHBIX



PYKOBOJHTCNCM, WM TeMa KypcoBOW paboTel MoOXeT ObITh  copMyTHpoBaHa CTYJIEHTOM
CaMOCTOSATEIILHO H COTJIACOBAaHA C PYKOBOIUTEEM.

2.2. CryneHt B mponecce IOATOTOBKH paGOTEI KOHCYIBbTHPYETCA € NPENojaBaTelsiMd [0
BO3HHKAIOIIUM BOIPOCAM, YTOUHSIET KPYyr IPOOIIEM, nozmencamfrx HCCJICIOBAHUIO, COTJIACOBBLIBAET
mian. Ilpenoxasarens, ABAMOUIMHACS PyKOBOAMTENEM KypCOBOI paboThl OKa3bIBAET HAYUHYIO U
METOJIMHMCCKYIO  IIOMOIIb,  CMUCTEMATHYECKH  KOHTPOJMPYET —BBINOJHEHHE  pabOTbl, BHOCHT
ONPE/IC/ICHHBIC KOPPEKTHBbI, AET PEKOMEHIALMH O LEIeCO00PasHOCTH MPHHSTHS TOrO MJIM MHOTO
PEIICHUS, & TAKKE 3aKII0OYEHHE 0 PaboTe B IETOM.

3. [Mopsinox npencraBnenus

3.1. KypcoBas paboTa BBITIOTHSIETCS B CPOKH, IPETyCMOTPEHHBIE YUEOHBIM IIJTAHOM.

3.2.MroroBbiit BapHaHT KypcoBo# paGOTHI IpeACTaBIseTCS CTYACHTOM PYKOBOZMTENIO JUIsl JIOMNYCKA K
3allliTe He MeHee 9eM 3a 14 nHeit 0 1aThl 3amuTEL.

3.3. Ha xypcoByio paGory naeTcs peueHsus, B KOTOPOH OLEHHUBAETCS COOTBETCTBHE padoTh
PE/BbABIISAEMBIM TPEOOBAHKAM, CONEPIKAHUE W CTPYKTYpa paboTsr, c*reneﬂvb CaMOCTOSITeNIBHOCTH,
TCOPCTHHECKas W NPAKTHYECKAd 3HAYHMOCTb BHIBOLOB H TPEMUIOKEHHH, a Takike YPOBEHb
rpaMoTHOCTH (00Kt U cienHanbHbll). B perersuu otmeyarores MOJIOKUTEIIbHBIE KAYECTBA paboThI
U HEIOCTATKH,

3.4. Eci, 0 MHEHHIO pelieH3eHTa, KypcoBast paboTa 3aciyskuBaeT HEYIOBIIETBOPUTEIILHOMH OLIEHKH H
TOJUICXHUT NIEPEPabOTKe, TO B PELCH3MH YKA3BIBAIOTCS HENOCTATKH U YTO crenyer nopaborars.

4. Tlopsiiok 3a1mThl KypcoBBIX pabot

4.1. KypcoBas pabora nipoxoaur TIPOLEAYPY 3alTUTEL

4.2. KypcoBas pa6ora 3amumaercs nepe]l KOMHCCHEHN.

4.3.3amuTa MpoBoUTCS COrIACHO rpaduky.

4.4.3amuTa KypcoBoi paGoTs BKIIOUaeT:

Hoxnax crynenta (0603uauuTh L€k, KPATKO M3TIOKUTE COEPIKAHHE PaBOTHL, C1ears BEIBO/IbI);
HcuepneiBaionme oreeTs Ha BOIPOCHI HIICHOB KOMHCCHHU U 3aMEYaHHS PELieH3eHTA:

Pewenne xomucenn 06 onenxe IPEACTABICHHOR paboTel. OKOHYATETbHAS OLICHKA KYPCOBOH paboThl
BBICTABJIACTCS IO UTOTaM 3AIMUTHI X KAYECTBY BBITOTHEHHUS.

5. CTpykTypa KypcoBoii paboTEI

5.1. Crpykrypa xKypcosoi paboTel jomKkHA crocobeTBoBars PacKpBITHIO W30paHHOH TeMbl W
COCTAaBHBIX 51eMeHTOB. Bee wactu kypeosoit PaboTBI OIKHET GBITE H3TOKEHEI B CTPOTO# JIOTHYECKOiH
TOCTIEA0BATEILHOCTH W B3aHMOCBSI3aHb],

5.2.CTpyKTYpHBIME 3MeMeHTaMu KYPCOBOH pabOTHI SIBIISIOTCS:

TwurynsHBI  nHCT. IlepBoit  cTpanuneit paboTel  sBnsETCS THTYIBHBIH JHCT, O(OpMIeHHBIH B
COOTBETCTBHH ¢ 00pa3lioM, meYyaTHbM WPAYTOM HIM HaOpaHHOM Ha Kommnktotepe. Ha Tutyiashom
JHCTE HOMED CTPaHHL HE NPOCTABIIAETCS, XOTS OH H YIUTBIBACTCA B CILIOMIHYIO HYMePALHIO paboThr;
Conepxanmue. Bropoit crpanmmeii spnsercs conepkanme. OHO NOIKHO OTpaXaTh Te IJAaBbI H
naparpadpsl, Ha KOTOpEIe pasOHTa Kypcosas paboTa B 0CHOBHOH YyacTy;

CIHCOK NMPHHSTHIX COKpatenui. Jlanubrit CTPYKTYPHBIH 3JIEMEHT MOMKET ObITh, a MOXET He GbITh B
KypcoBoii pabote crynenta. Ero Hammume SaBHCHT OT KOJIMYECTBA HCIOB3YEMBIX B TEKCTE padoThI
Coxpainenui. Ecnu coxpamenuit Muoro nanmp SJEMEHT IKENATENLHO BBIAEHHTE. Takike. eciu b
TekCcTe MHOro abbpeBuaryp yupesxnenmii u OPraHH3alii, MOXeT GbITh BhImeneH emé oJHH
CTPYKTYPHBIR 31eMenT - Crmcok abbpesuaryp OpraHmsanuil u yupexyaenumii, Taxum obpazom, B
paboTe Moxker GbITh JBA crcka COKpalleHHIA;

Brenenne. Bo  Bpenenmn 000CHOBBIBAIOTCS aKTyambHOCTh  BHIOOpAa  TEMBL,  CTeNeHn e
paspaboTanHoCTH, H3y4YeHHOCTS BOIpoOca, OOBEKT H mpesMer HCCTIENIOBAHMS, 1E€Nb W 3a1aun.
MOCTABJICHHEIE NDH BBIMOJNHEHHH KypCOBOR paboThI, MaTepHart, Ha OCHOBe KOTOPOT'0 BBIIOJIHEHA
pabora, 1o Bo3MOMHOCTH OTPAXKACTCS TEOPETHYECKAs M IIpaKTHYECKas 3Ha4UuMocTh. ['oBoputcs o
CTPYKTYpE KypcoBoit paboTe. Beenenme [umeTcs Ha 1-2 crpanunax;

I'1aBb1 ocHOBHO#M wacTn (kenarembHo mBe riaBkL, KOTOPBIE pa3/e/IsIOTCA HA OT/e bHLIE naparpadur).
B ocnoBHO#M wacTi nomkna GeiTp PacKpbITa TeMa KypcoBoit paGoTer, M Hamucanus ocHoBHOI yacTH
MOJDKEH  OBITh  W3ydeH IIHPOKwHii Kpyr paoT OTe4ecTBEHHBIX u 3apyOEKHBIX  ClIeHATHCTOB,
NPCACTABICHHBIX HA TPAJHIMOHHEIX K SNEKTPOHHBIX HOCHTENAX MH(OPMALIHH. ABTOpP KYpPCOBOii



paboThl JI0JKEH MPENCTABUTh PA3IHYHbIC TOUKH 3PEHMS BEIYIIHX CIENHATHCTOB HA HCCIIEYEMYIO
IpOBIIEMY, PACCMOTPETH PAa3MHYHEIE IOJXO/IBI K €6 PelIeHHIO H 060CHOBATE COOCTBEHHYIO [O3UIHIO.
Teopernueckas 4acTs paboOTHI COEPKUT HCTOPHIO BONPOCA, YPOBEHD pazpaboTaHHOCTH NPOOJIEMbI B
TEOpHH U IPAaKTHUKH HA OCHOBAHMHM HM3YYCHHs JNHTepaTypel. Ha naHHOM sTame cTymeHT j00KeH
CaMOCTOSITE/IbHO, TPaMOTHO, CBOWMH CJIOBAMH H3JOKHTh 3HAHHS, HE JIONYCKAs [PH  3TOM
TNIOBEPXHOCTHOTO M YNPOIICHHOTO TOIKOBAaHHS TEX WIM MHBIX BOIPOCOB TeM. JIOCIOBHOE
KOMHPOBAHHE NPOYHTAHHON JIUTEpaTyphl He AomycKaeTcs. OHAKO 5TO He MCKIIOYAET [UTHPOBAHHE
HCTOYHHKOB C 0053aTebHON B 9TOM CIIydae CChUIKOM Ha MCIIONIb3YEMbIH HCTOYHHK.

B Kajk10#i riiape TOIDKEH paccMaTpHBaThCs KaKOH-THG0 CaMOCTOSTETbHbIH KPYIHBIH BOIIPOC (ACIIEKT)
HCCelyeMoi n1pobiieMsl, a B maparpadax — oTaeIbHbIe YacTH JaHHOTO BOIIPOCA (€ro COCTABIISIOLIHE).
Crentyst mpeiBapuTensHO pa3paGOTaHHOMY H COIJIaCOBAHHOMY C PYKOBOAMTENEM ILIAHY pPaGOTHL,
CTY/CHTY TPH HAlWCAHHK I1aB HEOOXOAMMO MpPHICPKHBATECA YETKOH I10CIIEA0BATEIbHOCTH.
JIOTHYCCKOM CBSI3M M B3aMMOCBSI3H MEXIy HMMH. Bce NpuBOgMMEIE B TeKcTe KypcoBoH paboTsl
KOHKPETHBIC (DAKTBI, NPUMEPBI, HIUIIOCTPALMH IOJKHBI AKTHBHO «paboTaTh» Ha HU3JI0KeHHEe
OCHOBHOTO CONCPXKAHMS, BBLIBMIAeMBIX MONOXKEHUH H paccykeHu# aBropa. [losromy o1hop Takux
TIPHMEPOB CIIE/IYeT 3apaHee TINATENbHO MPOIyMath, H30eras IpH 3TOM H3JIHIIHEH NEPETPYKEHHOCTH
TEKCTa CYry0o IPAKTHYSCKHMHE U (paKTHUECKHMH JaHHBIMA.

WnmocTpaTiBHEIN MaTepHan MOXeT GBITH MOMemEn HETIOCPEJCTBEHHO B TEKCT, JMOO BBHIHECEH B
HPUIIOXKEHHE,

W rmasel, u orzmensHEle naparpadei KypcoBoit PaboTbl HYXHO 3aBEpIIATh KPATKAMH BBIBOJAMH
(0606menuamu). OueHs BaKHO, YTOGHI BBIBOJBI HpEObInymero pasaeia (maparpada) Jorudyecku
HOBOIAIA K BOCHIPHATHIO M OCMBICIICHHIO NIOC/IEAYIOMIET0 MaTeprana. TOIbKO B SToM ciyyae OyayT
o0ecreyeHbl 0CIe[0BaTeTFHOCTE H3TOKEHHS 1 TpedyeMoe eIMHCTBO Beeit paboTh;

3aknrouenne, Kypcopas paGora 3aBCPINACTCS 3aK/IIOYEHHEM, Ha HaIHCAHHE KOTOPOI0 CTY/ICHTY
cnenyer obpatuth ocoboe BHEMAHHE. B 3aKmiouenuu COACPIKATCA BBIBO/ABI TO pe3yjbTaTam
BLIMOIHCHHOH  paboThl, OLEHKA MOJHOTHI PELIEHHMS MOCTABICHHAIX B HEH 3ajau, OTMeuaercs
NPAKTHYCCKAS HATIPABJIEHHOCTh paboThl, 06acTh ed IPUMEHEHHA. 31eCh He CleayeT MpoBOAMTEH
KaKHe-TO IpUMEpBl, (aKTbl WM e BEUIBHIaTh KAKHE-TO HOBELC nonoxkenust. Heobxomumo B
MAKCHMAIIBHO KOMITAKTHOH, HO HACHIIEHHOH (opMme mpencTasuts obLIMe BRIBOABI H peKoMenamHy
aBTOpd, HAlNPABICHHBIE HA COBEPLICHCTBOBAHUE Tex YHaCTKOB JICATENIBHOCTH, KOTOPBIM Oblia
HOCBALICHA KypCcoBasi paboTa. 3aKITIOUYeHH e TTHIIETCS Ha 2-3 CTpaHHIax;

CIHCOK HCIOIB30BaHHO Jmreparypsl. Ilpencrapienue o6 HCTOUHHUKOBOH 0ase HayuHolf paGoThi
CTylnenTa 1at « CIUCOK WCIOIb30BAHHOMN marepatypei». OH oTpaxkaeT HCCIIEIOBATEIILCKYIO paboTy

COOTBETCTBHH C TpeGoBanusamu [OCT:

Ipunosenns. Moryr Takxe GbITh win He OBITh MPEICTABIIEHE] B KOHKpeTHOH pabote. [Ipuoxenne
BKIIIOYACT TOMOJTHATENBHBIE M BCIOMOTATETbHELE Marepuansl, Ciykar HarisiHbmM MaTepuaioM s
OCHOBHOM 4acTH KypcOBOH paGoTeL,

5. METOAUYECKHE YKA3ZAHHS OBYYAKOILIIUMCS
IO OCBOEHHIO AUCIHUATTIIIMHBI

Ilpn  npocmymmpanun  nexmuiz PEKOMEHAIYETCS B KOHCIIEKTE OTMeuYaTh Bee
BaJKHBIC MOMEHTBI, HA KOTOPBIX 320CTPSieT BHUMAHKE IIpernosiaBatelib, B YaCTHOCTH Te,

KOTOpBbIC HallpaBIIeHbl Ha KAYECTBEHHOE BHITIOMHEHETE COOTBETCTBYIOLIEH MPaKTHYECKOMH
padoTEI.



Ilepen npakrudeckum 3ansTHem PCKOMEHZYeTCH IOArOTOBUTBH BOMPOCH MO
HCACHBIM MOMEHTaM B JEKIMAX H OOCYOHTh HX B Xome y4eOHON IucKyccun Ha
MPaKTHYECKOM 3aHSATHH.

IpakTuyeckue sansTus mposousTes B dopme cemunapos 1o pewmenuio 3amay.

Jnst  Texymero koHTposs YCIEBaeMOCTH 10 O4YHOH  (hopme 00yueHus
TPENONABATENEM MCIONE3yeTCs OalIbHO-PEHTHHIOBAsS CHCTeMa KOHTPOJISL U OIIEHKH
AKaNeMH4eCKOH aKTHBHOCTH. IloaToMy HacTosTenbHO PEKOMEH/IyeTcsl TIIATeNbHO
NpopadaThiBaTh MaTepHall AUCIMILIHHbI TIpH CamMOCTOATENbHOM paboTe, yyacTBOBATD BO
BCeX (popMax o6CyKIaeHHs U B3aHMOJIEHCTBH, KaK Ha JIEKLUsIX, TAK U Ha TMPaKTHYECKHX
SAHATHAX B LENSX JIy9IIero OCBOGHHS MaTepuana IIOJYYCHHUS BBICOKOH OLIEHKH M0
PE3yJIbTaTaM OCBOEHHS IUCLIUTIIHHEL.

Beinonnenne  camocrosrensroii paGotel moxpazymesaer CaMOCTOSITEIbHOE
M3YHCHHE Da3NeiOB  JMCLMILIHHEL, TIONATOTOBKY K IPAaKTHYECKHM 3aHSTHAM, K
py6esKHbIM KOHTPOJISIM,IOATOTOBKY K 5K3aMeHy, BBIMONHEHHE KyPCOBO#H paboThl.

Pexomennyemas Tpynoemxocts CaMOCTOATENbHON paboThl mpencrabicHa B
TabinLe;

Pexomenayemblii pexcum CaMOoCTOATENLHOM paboThi

Pexomenye-

H Mag

BH/Ia camoil:r:::.::::i‘f padoTsl Tpynoem-
KOCTB,

aKajl. yac.

IMoaroroska K PYOeKHBIM KOHTpoJiam (110 2 yaca Ha Kax bl

JbLTPA3BYK. UH®OPA3BYK ITPUMEHEHME B HAYKE H TEXHUKE,

¥
3,‘IEK'I'POMAI‘HHTHAH BOJIHA. CBOKCTBA BJIEI(TPOMAFHMTHBIX BO.JIH.

MruHIMN PAJIMOTEJIE®@OHHOII CBS3M. TPOCTE#LIMIT PAIMONIPUEMHHK.
PAIMONIOKALWMS. TTOHATHE O TEJIEBUIEHUH. PA3BHTHE CPEJICTB CBsI3H.

OIIbITBI TEPPEHA o ONPEAEJEHMIO YHCTA ABOT'AIPO. Mortokx MOJIEKY.I B TAHHOM
HAIIPABJIEHHU.

TMoHATHE O DIIYKTYALMAX, OTHOCUTE/ILHAS BEJIMYHHA DIIYKTYAIIMIL.
r EHEPUPOBAHUE SJEKTPHYECKOI SHEPI'MH. TPAHCQOPMATOPLI.
HPOH}BOL[CTBO H HCMOJIb30OBAHUE SJEKTPUYECKOIi SHEPI'UM.
IEPEAAYA SJEKTPOSHEPIHH

ABEPPALIMH ONTUYECKHX CHCTEM: ACTHMIMATH3M, KOMA, COEPUYECKAS H
XPOMATHYECKAS ABEPPALIMH, JUCTOPCHS, IPOCTENIINE OINTHYECKUE IPHBOPBI:

JIYIIA, MMKPOCKOIL, TEJIECKOIL,
HuTepdepenimonnsie unbTpel, 3eprana. HHTep(bepoMeprl Datpu - [Tepo, Maiikenbcona,

Penes..

lpumenenne nurepepomerpos, Hrrepdepenuus ot ucrounuxos KOHeYHoro pasmepa n
BHOIOrNYECKOE aEfiCTBHE PAIMOAKTHBHBIX H3J1YYEH 11 n
R ——




DJIEMEHTAPHBIE YACTHLIBI . 6
KypcoBas paGora 36
Bcero: 420

6. ®OHJI OUEHOYHBIX CPE/ICTB
AJIS1 ATTECTALIMH 1O JUCIATLIMHE

6.1. Ilepeyens oneHouHBIX cpeacTs

1. banneHo-pedTuHrOBas cucTema KOHTPOJIA M OIEHKH akaJeMHYeCcKOl
AKTHBHOCTH cTyJieHTOB B KTV,

2. bauk 3a1anuil K py6esHbIM KOHTpojsiM Ne 1 — 10.

3. Kypcosas pa6ota

4. 3a/1aHus K IpaKTHYECKHUM pabotam.

5. Bonpocsr k ak3ameny.

6.2. Cucrema 0a/lIbHO-Peli THHIOBOI OLeHKH
PaboTeI cTyaeHTOB HO AHCHHIIHEE
(3a Ka b1l cemectp)

HaumenoBan

& Coneprxanme

POpMa o0y4eHns

Pacpenenen Pacnpenenenne 6ammossa Kaxnpli (2, 3,4, 5 u 6) ceMectp
e 6asIoB 3a
CEMECTPHI 10 Bun
BHAaM y4ebHO
yueOHOMH i
paboTsl, pabotel
CPOKH ¢c1a4u :
yuebHOMH

paboTsl

(00600smcs

00 ceedenus
cmyoenmos

na nepeom OLICHKa:
yuebrnom

sausamuu)

Kpurepuii nepecuera
Oannos B 60 u menee Gayuiop — HCYJIOBJICTBOPHTETLHO; He 3a4TEHO;
TPaHIOHHYIO 61...73 - Y/OBIICTBOPHTENLHO; 3a4TCHO;

OLICHKY I10 UTOram 74... 90 — xopowo; :

paboThl B cemectpe | 91...100 — OTJIMYHO

5K3aMeHa

o]

ITocemenue
Jlexuwnii (1 Gan 3a
KaXIyIo 2x
4aCOBYIO JIEKIIHIO)
Pa6ota na
MPaKTHYECKHUX
3aHSTHH H
AKTHBHOCTS (110 2x
Py6exubrii
PyGexnprit
KOHTpoJIb No2

0ar 3a kaxoe 2x
KOHTPOJIb

YacOBOE 3aHsTHE)

2.3,4.5 cemectp:
1x30=30;
6 cemecrp: 6 cemecrp:
0.5x32=16 1x32=32



Kpurepun nonycka x
IIPOMEIKYTOYHOMH
aTTeCTaIuH,
BO3MOXXHOCTH
HOJTyYeHHs
ABTOMATHYECKOTO
3adera
(9K3aMeHaLHOHHOM
OLIEHKH) T10
JHCIHUILTHHE,
BO3MOXHOCTb
nony4yeHus O0HYCHBIX
Oamion

Jina nomycka x TIPOMEKYTOYHOH aTTecTaluu (9K3ameny)
CTYyACHT NOJDKEH HabpaTh MO HTOraM TEKYIIEro u pybexHoro
KOHTpolst He MeHee 50 Gammosa cemecTp, a Takken0JKeH
BBIIOIHATE BCE IPAKTHYCCKHE pabOTHI H KypcoBas paboTa.

Jst MOJTyYeHHS 9K3aMEHAHOHHOH OLIEHKH
(@BTOMATHYECKM» CTYNEHTY HeOOXOMMMO HaGpaTh ciedyiomice
MUHHMAIIBHOE KOJIHYECTBO OaIoB:

- 68 JUTA NOTyYeHUs «ABTOMATHYECKHY 3K3aMEHA ¢ OLIEHKOI

«YZIOBJIETBOPHTEILHOY.
[lo cornacosanmio ¢ mnpenonasarenem CTyZeHTy, HabpaBiuemy
MHHHMYM 68 6ajiioB, MOTYT GBITH JOGABIEHBI OMOTHHTENEHER
(OonycHbIe) Gamibl 3a aKTHBHOCTH Ha TPaKTHYECKHX 3aHATHSX,
AKTHBHOC ~y4acTHe B HAYYHOH M MeToaudeckoll paGote,
OPHTHHAIBHOCTE TPHHATBIX PELICHHH B XOI€  BbIIOJHCHHS
NPAaKTHYECKUX padoT, 3a y4acTHE B 3HAYMMBIX yueOHBIX H
BHEYUCOHBIX MEPONPHATHSX KabeIpsl U BICTABISETCS OLleHKa
«XOPOIIOY HIIH «OTJIHMYHOY» «aBTOMATHYECKH).

DOopMBI ¥ BHIBI
yueOHO# paboTs ans
HEYCHEeBaIOIIHX
(BOCCTAHOBHBIIHXCS
Ha Kypce o0y4eHuns)
CTY/IEHTOB JIsI
HOTYYEHHS
HEJI0CTalomuX Ganios
B KOHIIE ceMecTpa

B cnydae ecmm x MPOMEXYTOYHOH ATTECTAIMH (IK3aMeHY)
Ha0pana cymMmMa wMenee 50 Gamiorsa CeMECTp,  CTyZEeHTY
HeoOX0AMMO HabpaTh HeJOCTAIONIEe KOMMYECTBO GALIOR 33 cuer
BBUIOJHCHHS [IONOMHUTENBHBIX 3alaHui, 70 KOHLA [OCIeTHEH
(3a4eTHOI) Hexem ceMecTpa. ITpu 3TOM HEoGX0mUMO rpopaboTarh
MarepHas BCeX NpONyIIEHHBIX MPAKTHYECKHX PaGoT U MeKIHi.

DOpMBl  ONONHUTENBHBIX  3anaHmil (HaznavaroTcs

IIpenoaBaTeiem);
BBIIOJHEHHE M 3alMTA MPOIYIIEHHOH MpPaKTHYEeCKoil
paboTel (IpH  HEBO3MOXKHOCTH NOTIOTIHUTE/ILHOTO  MTPOBEIEHHS
NpaKTHYeCKO# palboTHI MpenojaBaTenn YCTaHABIUBAET (opmy
AOTOHUTENIBHOIO 33JIAHHs TI0 TEMATHKe TPOMyILEHHO paGoTe
CaMOCTOSATENIBFHO) — 110 1T0 Gaia.

JlukBHnALWS aKkaeMITdecKux 3aJI0JKCHHOCTEH, BO3HUKIINX W3-
32 PAsHOCTH B y4eOHBIX IUIAHAX NPH MIEPEBOJIE HITH BOCCTAaHOBJICHUH,

TIPOBOZUTCS IIYTEM BBITIONHEHHS! JIOIOTHHTETHHBIX 3a/AHHIA, (bopma n
00BEM KOTOBIX Onpeniensercs TperosiaBarenem.

Pacnpenenenue 6amnossa KYPCoByIo pabory(4 cemectp)
3 - | — = — —
= a4 (8 = =) A 5 A 5
=} =
b ) € | o BlEES B | ge| E& B
y4eGHO 8 E:ﬁﬁa 2 53:%3&5 o
il 5 EE|EEY 8 |23 |Bi 78 ¢
paboThI g SA|EZ A &a|08 R &g =
Z = O & O = & 9 = 9 &
y = ] 3] 3] o 9| B
& ElACE E | 2B EE B
&) = O 1*4 D] = = LI}
bannen
ast 10 30 20 10 10 10 10 100
OLlEHKa!

6.3. Ilpouenypa ouenuBanus Pe3y/IbTATOBOCBOEHHS AHCUHILIHHbI

PyGesxHbre kouTpomm nposoaaTes B (bopme miceMenHOrO TECTUPOBAHMSI.



[lepen  mpoBeseHHEM KakmOro pyGexKHOro KOHTpOJIL  MperoaaBarenb
NMpopabaTbiBaeT €O CTYJEHTaMH OCHOBHOH MaTepua COOTBETCTBYIOILUX Pa3elioB
JMCLHILIMHBL B GOpMeE KPaTKO# JIEKIIMK-THCKYCCHH.

BapuaHThbl TecTOBBIX 3a/1aHuiT [1sl py6GeKHBIX KOHTpOJIEit (Ne1...10) cocrosT u3
11 - 12 BonpocoB, kax bl Bonpoc oneHuBaeTcs B 1 Ga.

Ha xaxnoe TectupoBanue mpu py6GexHOM KOHTPOJIE CTYAEHTY OTBOJUTCS
aKaJeMUYEeCKHX Yaca.

IlpenonaBarens ouenumBaer B Gamax PE3YJIbTATBl TECTUPOBAHMS KaXIOTO
CTY/CHTa 11O KONHYECTBY NPABUJIBHBIX OTBETOB M 3aHOCHT B BeJOMOCTB ydyera Te-
KyIllel yCreBaeMOCTH.

OK3ameH TIPOBOAMTCS B (OpMe OTBeTa Ha 2 Bompoca Ouiera. Bompochr

3K3aMeHY NOBOJATCA 10 CTYACHTOB Ha MOCIeNHEH IEeKIMH B cemectpe. Kax bt Bonpoc
oueHupaercs B 15 6GamwrioB. Ha mnoaroToky orsera CTYZI€HTY OTBOAHMTCA |
aCTPOHOMMYECKHH Yac.
Pesynbratel  Tekymero KOHTpOIIA ~ yCIIeBaeMOCTH M 95K3aMeHa  3aHOCSTCH
flperioZlaBaresieM B JK3aMEHAUMOHHYIO  BEJOMOCTb, KoTopast  cpmaercss B
OpraHU3aUMOHHBIN OTAENHHCTHTYTA B AEHB 9K3aMeHa, a TakKe BBICTABISIOTCS B
3aUeTHYIO KHHXKY CTyeHTa

6.4. IIpaMepoI oneHOYHBIX CPEACTB A1 pPyGeKHBIX KOHTPOIEl H 3K3aMena
Tecr k pyGexnomy KOHTpoJto Nel:
Marepuansnas Touka s10:
a. — mobast Touka B TIPOCTPAHCTRE;
0. — maccusnoe meno ¢ nyneevim pasmepowm;

6. - Maccuenoe meno, pazmepyl Komopozo ¢ dannoii 3adaue ne umerom snavenus
(umu modncro npenebpeus).

Tecr K PyOesxkHOMYy KoHTpOIO Ne2:

3aKOH COXpaHeHHs B Mexanuke YTBEpXJaeT, yTo:

a. — cymma nomemyuanvHoil u Kunemu1eckoii snepeuu ecez0q ocmaémes
NOCMOAHHOIUL;
6. — yeeruuenue Kunemuyveckoil  snepeuu 6ce20a  pasno ymenvuuenuio

NOMEHYUATbHOU SHEpUY;

6. — Mexanuueckas OHEP2UA  3AMKHYMOU cucmemu: MamepuansHeix moyex
OCMAEMCs HeUZMEHHOT! NPU HARUYUY MOoTbKO KOoHCcepeamuenvix cun 6 cucmene/

Tecr k py0exnomy kouTpo.io Ne3:
YpaBHenue Me,ueneeBa-KnaneipOHa HMEET BU:
a. PV=RT:

0.PV=const;



6. PV=mRT/PV=, rne P u V —napnenue u obnim rasa, R —YHuepcanbHas
ra3oBas MOCTOsHKAs, T —temneparypa, PV= -monapnas macca 2aza

Tecr k py6exnomy konTposo Ned:

YpaBHeHHUE IEPBOro HaYaa TePMOIMHAMUKH COOTBETCTBYET BhIPAKEHHIO:
a U=0+4;

6. AU=0 - A4;

6. U=0-4

Tect k pyGexnomy konTpoao Nes:

H.Hﬂ Harps»KeHHOCTH SJICKTPOCTATHYIECKOTO MOJIS CIIpaBeAJIMBO BbIpaKE€HHUE:
2

a. E=kQq/(4neegr’);

0. E=F/g,

6. E=-gradU, rne F- cuna, JEHCTBYIOIIAs Ha 3apsjg, Q- 3apsn,
co3naroImui none, U- moteHuman mnoss/

Tecr k py6esknomy KonTposio Ne6:

3aKOH 3JIeKTPOMATHUTHOIH MHIYKIMK CBA3BIBAET OIC B KOHTYpEEC HHyKUHEH
MAarHUTHOIO MO B UK MOTOKOM 3TOH HHAYKUMY @ Cieaylomum obpaszom:

a. E=dB/dt
6. E=-dB/dt
6. E= - dD/dt

Tect k py6exxnomy KOHTpoJr0 Ne7:
[puupin I oiresca-®pexens YTBEPXK/IaeT, 4yTo:

.- CBET, NPUXONAMH OT HE3ABHCHMBIX JABYX HIIH HECKOJIBKHX HCTOYHMKOB,
TIPHBOZIUT K HHTephepeHuH;

0. — BCe TOYKH (POHTA CBeTOBOI BOJIHBI MOJXHOCYMTATE HE3aBHCHMBIMH
OTCPEHTHBIMH HCTOMHHKAMH, ONPENeNsIONAMH JabHeiiee pacnpocTpaHeHue 3Toi
CBETOBOH BOJIHBI ; '

6. — CKOPOCTB CBETA €CTh KOHCTaHTAa.

Tecr Kk pyGexnomy KOHTpo110 No§:



3axon Credana-Bonbimana s HHTETPATLHOH CBETUMOCTH aGCOMIOTHO YepPHOro

Tesna EUMeeT BU:

a. e=aT"
0. e=bT
6. ¢=b,/T

Tecr k pyGesxknHomy KoHTpOTIO No9:
Yacrora JIMHUH CIICKTpa BOIOOpoOAa onpenensieTcs BBIpaXCHUEM

l’l2 m

1 1
a. v=R ———7)

0. v=R(n2~m2)

11 .
6. V=R ——= | me m=1,2,3, . n=mt+l, m+2, m+3, ... ; R=329-10""—
m n

nocrosiiHas Punbepra

Tecr k py6esxnomy konrporo Nel10

DHEprus  rapMOHHYECKOTO  KBAHTOBOIO ocummaTopall  onpenensiercs
BBIPAXKEHHEM:

a E=(n~y2)-h-v
o. E:(n+%)-h-v

8 E= (% - n) -h-v rne h- nocrosuuas Ilnanka, v — gacrora OCLIUILIATOpA,

n=1,23, ...

Bonpoce! k 3x3amenam:

2-b1ii cemecTp:

1. [loctynarensHoe fBikenue, Ilepemernenue, ckopocrts, YCKOPEHHE MaTepHaIbHOM TOUKH.

2. KpuBonuneiinoe nsukenue, HOpManbHOe, TAHFeHIMAILHOE W MOJTHOE YCKOpeHHe.

3. BpawarensHoe asuxenue. Yriosoe CMEILLEHHE, CKOPOCTDb, YCKOpEHHe.

4. TlpuHUMN OTHOCHTENLHOCTH Fanunes, npeo6pasosanue KOOPAHMHAT, CNeACTBHS 13 NpeolGpazoBatus
KoopauHat ["anunes.

5. 3aKoHbl nuHamuku HeroToHa. HBmskeHune cucrempl MaTEpPUAJIbHBIX TOYEK.

6. 3akoH coxpaHenus HMIynbea. AGComoTHO ynpyroe u HEYMNpyroe coyaapenue.

7. PaBoTa B 10TeHUHANBHOM CHIOBOM e, Iotenumanshas sueprus.

8. Kunernueckas sveprus, 3akon COXPaHEHHA H U3MEHEHHS MEXAHHYECKO SHEPruUu.



9. llpunumn oTHOCHTeNbHOCTH DiiHInTeiiHa. OTHOCHTEILHOCTS OJJHOBPEMEHHOCTH.

10. CokpalileHHe ITHHBI ¥ 3aMe/IeHHe BPEMCHH MPH ABIKCHHH ¢ GOJILLIHMH CKOPOCTAMH.
11. CniokeHHe CKOPOCTEH B TEOPHH OTHOCHTENBHOCTH. )

12. TosHas sHeprusi peaTUBUCTCKOM YacTHIIb M SHepruu nokos. Knnernueckas sHeprus.
13. BpawaresnbHoe ABHkeHHe. MOMEHT CHII OTHOCHTEITBHO TOUKH 1 OTHOCHTENEHO OCH.
14. OcHOBHOE ypaBHEHHe IMHAMHKH BPAIATELHONO IBHIKEHHS TBEPJIOTO Tea.

15. MomeHT unepiyu. Beluvcienue MoMenTa MHEPLHWH TeJl TIPaBUIbHOH (hOpPMBI.

16. Kunernueckas sxeprus Bpaiatowmerocs Tena. [1o/Has SHEPrus JBHKYLLErocs Tea.
17. MomeHT umIlyibea, 3aKOH COXpaHeHHs MOMEHTa HMITyJIbCa,

18. Cunbl MHEPLMK B MOCTYNATENBEHO ABHXKYIIEHCA HEHHEePLMAIBHOMH CHCTEeMe OTCUeTa.
19. Chnbl MHEPLMH BO BpalIAIOMKXCS CHCTEMAX OTCYETA. LentpobesHas cuna uuepruy.
20. Cuna unepunn Kopronuca. Kopuonucopo YCKOpeH#e.

21. KnHeMaTHKa rapMOHMUYECKHX KOJIeGaHHii.

22. JlunaMHKa rapMOHHYECKHX KOJIeGAHMIA. YpaBHeHue rapMoHHUeckoro OCLIMJLIATOpA.
23. DHEpPrusi rapMOHHMYECKHX KOMeGaHHil.

24. Crioskenne rapMOHMUECKHX KONEOAHMET O1HHAKOBOrO HarpaBJICHHS.,

25. CnoxkeHHe B3aHMHO TNepHeHUKYIAPHBIX Konebauui. DUrypel Jluccaxy.

26. 3atyxatouue konebanus.

27. BeiHyxneHHble KonmebaHus. Pe3onanc,

28. O61ume crolicTBa KUAKOCTE U rasos.

29. 3aKOHBI TMAPOCTATHKH.

30. JlamunapHoe u Typ6yseHTHOE TeueHue HHAKOCTH. Y paBHeHHe BepHynu.

31. Teuenue Bsi3kolt HIKOCTH. 3aKoH [yaseiins.

32. BOJHbI B CMIONIHOF cpene. BomHosoe ypasHenue.

33. [nockue Bonubl. [Tonepeunsre 1 TIPOZIOJIbHBIE BOJIHBI.

3-b1ii cemecTp:

1. WneanbHblii ras. YpaBHeHue cocrosHus W1€ATIBHOTO rasa.

2. YpaBHeHHe MONeKy TIPHO-KMHETHYECKOH TEOPHH /1 naBnenus. 3akon JlanbToua.

3. Crenenu ceoBobl. 3akon PABHOMEPHOrO pacnpeeeH s sHeprin MOJIEKYJI IO CTeneHsm
cBOOOBI.

4. MUKpO- 1 MaKpococTOsTHIS. PagHoBecHoe cocTosnme. PagHoBecHble oGpaTumbie 1 HeoGpaTHMbIe npoueccsl,
5. Pacnpenenenue Makcpena. Crencreus us 3akona pacrpenenenus. Yenosue HopMuposiy.
Bbiuncnenue cpenunx snavenuii B pacrnipeaenenuyd Makcgenna,

6. 'a3bl B cHitoBOM MoOJIC, Bapomerpuyeckag topmyna.

7. Pacnipenenenue Bonbimana,

8. SlBnenms nepenoca. Dnementar MOJIEKYJIAPHO-KHHETHYECKO# T€OPHH ABeH Ui nepeHoca.
OcobennocTu mipdysuu u TETUIONMPOBOAHOCTH B KOHICHCHPOBaHHBIX cpeax.

9. TepmoguHamuueckas CHCTEMa; MaKpO- H MHKPO-COCTOSIHHS,

10. PaBora u terora kak dbopmsl 06Mena SHEPrHH B TepMoanHaMuKe. PaGoTa rasa u ee
BbIMHCIICHHE IS pasnuuHbIX H30MpOLeCccos,

1. Buytpennss SHEPrust HaeaabHOro rasa.

12. Tlepeoe navano TEPMOIMHAMHKH M €T0 IPHMEHEHHE K U30IpoLeccam. .

13. H3oxopuueckas u u306apHyecKas TemmoemMkocTy HJIGAJIbHOTO rasa.

14. Annabaruueckuii fipouecc. Ypasuenue Iyaccona.

15. Tepmoaunamuueckue GyHkuuH. CooTHOMeHMs Makcgenna u YpaeHenus ['n66ca- lenbmroipia,
Bapuatmonnsie npunyumng TEPMOAHHAMHKH.

16. Xumuueckuii norenuarn. Yenosus ¢azosoro PaBHOBecus. Ypapuenue Knaiinepona- Knay3suyca.
17. Bropoe Hayano TepmonuHamukH. Ero gopmynuposky.

18. Surponus u ee ceoiicTsa.

19. Cratueruueckuii cmpics SHTPONHH. 3aKOH BO3pacTaHus 3HTPOIHH.

20. Hukn KapHo u ero KA. P-V u S-T -Auarpamme! urkna. Teopema Kapro.

21. Teopema Hephcra.
22. ®azoBble nepexosp TEPBOro 1 BTOPOro poja.
23. VpasHeHue Ban-nep-Baansca. Meracrabunshsie coctosuusg, Kpuruueckas Touka.
24. HepagHoBecHbie TEPMOIMHAMHYECKHE CHCTEMb].



4-pIif cemecTp:

1. Dnekrpuueckuii 3apsa. Mogens TouyeuHOro 3apAa. 3aKoH COXpaHeHHs 3apsaja.

2. 3akon Kynona. HanpsokeHHoCTb a/ekTprgeckoro nojis.

3. DnekTpHueckuii nunose. JunonsHeii Moment. Toste Qumoss.

4. Teopema I"aycca st sneKTpocTaTHky (B MHTErpanbHoi 1 AuddepeHumanbHoii hopme).

5. [loTeHumnanbHbIH XapakTep 3/1€KTPOCTATHYECKOTO MOJTS.. CranspHelii noTeHumar, pasHocTs
noreHuuanos. I'panuent noreHuuana. Ypasuenus [Tyaccona u Jlannaca.

6. ITocTosHHOE n1eKTpHYeckoe Mose Ny HaMYUK TNIPOBOJHUKOB. DJIEKTPHUECKAst EMKOCTD YeHHEHHOTO
NPOBO/HHUKA.

7. DHEPrus 3NEKTPOCTATHYECKOrO NONA. DHeprus 3apsHKEHHOT0 KOHJIEHcaTopa.

8. [NocTostHHOE 3/1EKTPUYECKOE NONE NPH HATMYHK AuJIEKTpUKa. [TonspusoBaHHOCTH nUINEKTpHKa.
ﬂHZBJ'IeKTpH'-IeCKaH BOCNIPUHUMYHBOCTD U AH3JIEKTPHYCCKas NPOHULIAEMOCTb.

9. OBbeMHEBIE H IOBEPXHOCTHBIE MONSAPH3ALHOHHDIE 3apa/ibl B IU3NIEKTpHKe. BekTop anextpuueckoro
cenmeuenns. Teopema aycea npu Hanuunm ausnekrpuka. I'pauynbie YCTIOBHS U1l BEKTOPA HATIPSAFKEHHOCTH M
CMEILCHHSI.

10. CerneTos/IeKTPHKH 1 Mbe30DTEKTPHKH. IpsiMoii 1 06paTHbiii nbesosnekTpuyeckuii sdpexr.

11. YciioBHs CyliecTBOBaHHS MOCTOSIHHOIO sn1eKkTpu4eckoro Toka. DJIC.

12. 3akonbl Oma u xoyns-Jlenua B nuddeperumanshoii 1 HHTErpaibHO# hopmax.

13. Ipasuna Kupxroda. Pacuet muHeiiHbIX Lemeii ¢ MCTOMb30BaHHEM npasui Kupxrodga.

14. Knaccuueckasi TeOpUs MPOBOIMMOCTH METALIOB Jpyne.

15. OcHOBEI 30HHOH TEOPHH TBEPABIX Te/T. DHEPreTHUECKHE 30Hb METALIOR H TNOJTyPOBO/THHKOB. DHEPrus
Depmu. :

16. CoGeTBeHHas 1 NpUMecHas NPOBOAMMOCTS NoMynpoBOAHHKOB. [TonynpoBoaHHKOBbIE THOMBI 1 TPHOBI
(TpaH3ucTopsi).

17. SIBnenue cBepxnpoBoaMMOCTH.

18. MexaHu3M NpoBOJMMOCTH PacTBOPOB NIEKTPONUTOB. 3aKoHbl Dapajes s dneKTposH3a.

Yucno dapanes.

19. DnekTprueckas mpoBOAMMOCTH ra3o8. THIIbI ra30BbIX PaspAnoB U KX XapakTepucTuka. [11a3ma u ee
OCHOBHbIE CBOHCTBA.

20. BHYTpeHHSI H BHELUHSIA KOHTAKTHAS PA3HOCTD MOTEHIMAIOB. Tepmoanektpuueckue spnenns (asnenus
3eebeka, Ilenbre 1 Tomcona).

21. TepMOB/IEKTPOHHAS SMHCCHSL. Dopmysna Puuapacona-Jlemmana. 3akon Borycnaeckoro-

Jlenrmiopa (3aKk0H Tpex BTOPBIX).

22. CraunoHapHOe MarHUTHOE rojie. Bekrop MarHuTHOH uyKumH. MaruuTHbIH MOMeHT. 3akol buo-Casapa-
Jlannaca.

23. Maruuthsiii motok. Teopema o roToke BEKTOpa MArHHTHOH HHIYKLIMK Yepe3 3aMKHYTYIO
NOBEPXHOCTh. BeKTOpHbIHM noTeHman.

24. 3aKoH B3aMMOJEHCTRHS TOKOB (3aKOH Amriepa).

25. Cuna JlopeHua 1 ee nposiBieHus. Oddexr Xomnna.

26. Teopema O LMPKY/IALHH BEKTOPA MATHUTHOG HHIYKLHH 110 3aMKHYTOMY KOHTYpY (3aKOH

TNOJTHOTO TOKa). BUXpeBoii xapakTep MarHHTHOrO mojis.

27. MarnuTHOE 11oJie NpH HATMYHH MarHeTHKOB. HamarHUueHHOCTS, MarnuTHas

BOCMPUUMYHBOCTb W MarHUTHAs MPOHHLEAEMOCTb. THITbI MArHETHKOB,

28. 'MpOMarHUTHBIE ABIEHHS. I"MpOMarHHTHbIE OTHOLIEHHS IS OpOMTANIBHBIX U CTMHOBBIX

MOMEHTOB.

29. Jlapmoposa npeueccus aToma. Jlapmoposa uacrora. I[Mpupona nuamaruernsma.

30. INapamarseTvky. 3aBHCHMOCTD NMapamMarHUTHOH BOCIPUMMYHBOCTH OT Temnepartypsl. 3aKoH

Kropu. '

31. DeppoMarHeTHKK. 3aBUCHMOCTb HAMATHHUEHHOCTH | MarHHTHOW WHAYKLUHH HANPAKEHHOCTH N0/, 3aK0H
Kiopn. JlomenHas crpykrypa.

32. sIBneHune HeKTpOMArHUTHOM MHIYKLHH. 3akoH Dapazes. [pasuio Jleuua. Buxpesoii

XapakTep 2/1eKTPHYECKOTro MOJIs.

33. SIBneHus CaMOMHIYKLIMY ¥ B3aHMHO# HHIYKUMH. MHyKTHBHOCTB KOHTYpA. Tpancdopmarop.

34. DHeprus W MIOTHOCTE YHEPrHM MATHHTHOTO [OJIs..

35. BLIHY K ICHHbIE 3/1eKTPHYeCKHE KONeGaHMA B MM C AKTHRHBIM COIPOTHUBJIEHHEM,

HHIYKTHBHOCTBIO M eMKOCTBI0. 3akon Oma. Mmnenarnc.



36. MoILHOCTb NEPEMEHHOTO TOKA. Hetictytone (sddexTuBHbIe) 3HAUCHNS CHTLI TOKa W
Hanpsienns. Koasduumenr MownocTy, ero ¢pusuyeckmii cmpics.

37. PesonaHc HanpskeHUit B LIETTH MepeMeHHOro TOKa ¢ HMHIYKTHBHOCTBIO H EMKOCTBIO.

38. Pe3oHaHc TOKOB B LienH ¢ HMHIYKTHBHOCTBIO H €MKOCTBIO.,

39. Cucrema ypasnenuii Makceena (B MHTerpanbHOI U anddepenumansioi hopme) u ux
(uzHyeckHit cMmbics.

40. DnexrpomarauTHble BOMHBL. BonHoBoe YpaBHeHHe. DazoBasi CKOPOCTh BOJTHBI,

41. VpaBHeHue nnockoii 97IEKTPOMArHHTHO# BOJIHBI. [TonepeyHsrif XapaKTep BOJIHbI.

42. DHeprus oneKTpOMarHUTHOM BomHBI. TToTok sHepruu. Bekrop [oiinTunra.

S-blii cemecTp:

1. OnexrpomaruuTHas npupoaa ceera. XapakTepHCTHKA ONTHYECKOTO Manasona
3JIEKTPOMArHUTHBIX BOJIH.

2. CTpyKTypa ns10CKOMH 2/1eKTPOMArHUTHOH BOJIHBI U e TIpE/ICTaBlIeHHe B KOMIIEKCHO#H (opme.
Cdpepuueckue Bonubl. Cxopsiuecs u pacxoasiunecs chepryeckue BOIHEI.

3. OcHoBHbBIE (QOTOMETPHYECKHE IOHATHS M BETHUKHAL, COOTHOLIEHHS MEsKTY SHEPreTHUECKHMH 1 CBETOBBIMMU
XapaKTePHCTHKAMH.

4. l'eomeTpuyecKas ONTHKA Kak TIpeAebHbIH cityyaii BOTHOBO# onrrkw. [pesnomienue Ha
cepuueckol noBepxHocTH. TOHKHE THH3bI. 3epkana.

5. LlenTpHpoBaHHas ONTHYECKAS CHCTEMA H €€ DJIeMEHTDI.

6. AGeppaLnd ONTHYECKHX CHCTEM (acTurmarusm, koma, cheprueckas u XpomaTuyeckas

abeppaluu, IMcTOpHs). .

7. IocTpoeHue u306paskeHuii B OIITHYECKHX CHCTEMAX. Mpocreiiune onTHueckue npHOOpbI
(MMKPOCKOITBI, TEJIECKONbI, JTyTia).

8. Unrepdepenuns creta. Heo6xomuMbie 1 AOCTaTOYHbIC YCIIOBUS LTS €€ HABTIONEHMS.

9. MurepdepeHLIns oT ABYX KOrepEHTHBIX HCTOYHHKOB, OnTuryeckas pasHocTs Xoaa, paccTosHIe MescLy
MHTEP(EPEHIMOHHBIMU MaKCHMYMaMH.

10. KpuBble paBHO#t ToNUKHbI U PaBHOTO HaKJIOHA (MHTep(epeHLIHA Ha IUI0CKONapasienbHoi
TUTACTHHKE W KJIHHE).

11. Konbua Helotona B OTPOXEHHOM H NIPOXOALIEM CBETE,

12. Tlpoceetiienue onruxy. HUurepdepeniponnsie bunbTpeI, 3epkana.

13. Unrepdepomerp Maiikenbcona, untepdepomertp Penes. [pumencnne HHTEP(EPOMETpPOB.

14. Meton 30n ®penens. 3oHHas miactuuka, I padHyeckoe BouHCHEHME AMIUIUTYIbI.

I5. Nudpakiuus Ha kpyriom OTBEPCTHH, SKpaHe.

16. JTudppakums ®paynrotepa Ha e, Pacnpenenenue unrencusnocty g AMPPAKLHOHHOM
KapTuHe,

17. Andpakumonnas pewerxa, MHDPaKIMOHHBII cnextp. MHTeHcusHoCTS B crekTpe
AU(PaKLHOHHOH peleTk.

18. lndpakuus Ha MHOTOMEDHBIX pelueTkax. JJHdpaKimsa peHTreHOBCKHX Jlyueit. Ha
KPHCTasIHYECKOMH pereTke, PentrenoctpyxrypHbiii ananus. :

19. Anusorponnsie cpenpl, [Monspuzauus S/ICKTPOMArHUTHBIX BOJIH. Bupl nosApusanmu,. Yucsno nesaBucuMbIxX
MOJIAPU3ALIMIA.

20. 3akon bprocrepa. Crenens OJIAPH3ALMH OTPAXKEHHOMN M MPeNOMIEHHOM BOJIH.

21. Jleoiitoe myuenpenomiente. OBBIKHOBEHHBIH H HEOBBIKHOBEHHBDIH JyuH. JIByocHsble 1
OJTHOOCHBIE KPUCTAILIbI.

22. TonapoubL. TMonspusaumonnsie TIPH3MBI.

23. BpalleHHe miockocTH TOJIAPU3ALMH B ONITHYECKH AKTHBHBIX BEILIECTBAX. OnemenrapHas
(peHOMeHOIOrHYeCKas TeopHs BPALUCHMUS MIIOCKOCTH MOJIAPH3AIHH,

24. Paccestnue cpeta. Peneesckoe paccesHue. 3aBUCHMOCTb MHTEHCHBHOCTH CBeTa OT yria

TEOPHH. DjieMeHTapHas KBAaHTOBAs Teopus usnyueHust. @opmyna IMnanka.
26. Jlucniepcus ceera, Mazosag u pynnosas ckopoctu. Hopmanbhas u aHomabHas AUcnepcHs.
27. CrioHTaHHBIe U BBIHYKICHHbIE nepexosl. Koadduuments: OlHwTeiina. Co3nanue



28. Dusuyeckne ocHOBBI ronorpaduun. Cxema 3amucy 1 BOCCTAHOBJIEHHS U300 paskeHns

TOHKOCJIOMHBIX rO10rpaMM. OCOBEHHOCTH roJIOrPaMM Kak HOCHTe el uHpopMaumn. [lpuvenenne roorpamm.
29. ®otosddekt. OcHOBHBIE SKCTIEPHMEHTANLHBIE 3aKOHOMEPHOCTH M HX HCTOJIKOBaHHE,

Onpenenenue nocrosuuoii [Lianka.

30. OnTuka nemiymmxes cpen. Dhdekr Jlonnepa.

6-ii cemecTp:

Mozens atoma mo Tomcony u Pesepdopay. Mocrynater Bopau nuueiiuarsii CMNEKTP H3JIYYEHHs M
MOrJIOWEHHAATOMOB BOJOpOaa

KopnyckyaspHo-onHoBoit ayanusm Bemectsa u nonst. BojiHsl ne Bpoitna

Bosnosas dyHkuus, ee craTcTiieckuii cMpicK. YpaBHeHHe lpeaunrepa o6lee n 115 CTALMOHAPHBIX COCTOS HMi
HBuxenue cBOGOIHOM KBAHTOBOM YaCTHIIBI M YACTHIIHI B NOTEHUHANBHON siMe

TyHHenbHsI 3¢ ekt

JInnelt rapMoHMUecKmii ocuuLIsITOp

Cnux 51exTpoHa, GepMioHsl 1 Gozombl. [TpuHLMM Maynu

[Ipunumn HeonpeenenHocTH

9. Pacnpesie/icHue 3NEKTPOHOB B ATOME 110 COCTOSHUSM. [lepuonmueckas cuctema XUMHUECKHX 21eMeHTOB Met leneera
10. Pentrenosckue cnekTpel, 3akon Mosnu ’

11. ATomHble sinpa, X pasmep cOCTaB u 3aps/, MacCOBOE M 3apsi0BOE YHCIIO

12. Iledext maccsi 1 SHEPTHSA CBS3H aTOMHBIX AAED

13. Snepubie cunbl u Monenuspa

14. PanuoaktnsHoe usnyuenue, TpaBunIo cMelnenus. Anb(a pacnan u Geta pacnan, [amma H3IyH4eHHe H ero CBoiicTra
15. PesonancHoe nornouenme sapamu ramma uanyuenns, s dexr Mécbayapa

16. Dnemenraphbie yacTHub!. CpoiicTRa SJIEMCHTAPHBIX HACTHIL MX KJIaCCH(DHKALHS, KBAPKH.

90 NS ke b

IpumepHbie TeMbI KypeoBbIX padoT:

1. IlpoTuBOpeuns Moxenu 30MMep¢)eﬂLna-JIpyz[e—ﬂopeHua NIPOBOJIUMOCTH B TBEPABIX
Tenax.

2. MnTepdepeniius cBeTa noce NpoxoxaeHus 4epes Mpo3pavyHbIe Teja ¢
HEpaBHOMEPHBIMH 110 00beMy MeXaHUYECKUMH HalnpsKeHUSAMH.

3. SlBieHns nepeHOCa B KOHAESHCHPOBAHHBIX cpefax.

4. TloHsTHe TeH30pa U IPHMeEHEHHE ero B (u3HUecKoil TeopHu.

6.5. ®ona oueHoUHBIX cpexcTB

[Tonuerii Gauk 3amanuil o TEKYIIEro, pyOex)HBIX KOHTPONIEH U TIPOMEXKYTOUYHOI]
arrecraluy 10 UCUMIUTHHE, —I0Ka3aTely, KPUTEPHH, [IKaNbl  OLEHWBAHUS
KOMICTCHLMHA, METOAMYECKHE MaTepHAllbl, OIpe/eNsoNIHe IPOUENYPBl OLEHHUBAHHS

06pa3033TeanI>1x Pe3ynbpTaTOB, IIPUBEIIEHHI B y‘{e6H0-MeTOILI/I‘-IeCKOM KOMILJIEKCe
JAHUCHUIITIAHBEI.

7. OCHOBHASI M IONIOJIHUTEJILHA S YYEBHAS JIUTEPATYPA

7.1. OcHoBHas y4eGuas JIMTEpaTypa
1. Casenbes U.B. Kypc o6meii (usuxn: B 5-u x1.: Ku. 1: Mexaumxa: Yueb. nocobue st By308.

- M.: 000 «MzpnarenseTso Actpenby: 000 «M3naresserro ACT», 2003. - 33 c.

2. CasenseB W.B. Kypc obumeii Gpusuxu: Vues. nocodue IU1st By30B. B 5 ku. Kn. 2. Monekynapuas
(buswka 1 TepmonuHaMuKa. - M.: 000 «H3zparenscTBo Actpenby, 000



«M3narenscrBo ACT». 2001. - 208 c.

3. Casenben U.B. Kypc o6weii usuxm: Vue6. nocobue ms By30B. B 5 kn. Ku. 3.0nexrpuuecrso u
MarseTusm. - M.: 000 «M3narensetso Actperns», 000 «M31aTelbeTso ACT».2001. - 336 c.

4. Casenbes U.B. Kypc obwmeit gusuxu: Ve, nocodue ms By30B. B 5 xH. Ku. 4. Bosbl Onruka. -
M.: OO0 «M3parenserso Actpensy, 000 «M3natenseTso ACT». 2001. - 256 c.

5. Casenbes M.B. Kype obmeit Gpuzuku: Yue6, mocobue 1t By30B. B 5 xu. Ku. 5. KanTosasionTuka.
AtomHas du3nka. OusuKa TBepHOro Tena. MU3MKA ATOMHOTO Zipa ¥ 3JIeMEHTapHbIX YacTull. -M.: 000
«M3narensetBo Actpensy, 6mmn, 000 «U3narenscrso ACT». 2001. - 368 c.

7.2. lonoHuTeIbHAS YueGHAsS JHTEpaTypa

7.2. lonoaHuTeAbHAN yueGHAs JHTEpaTypa
1. Bapasa, A. H. O6mas ¢usuka : yaeGHoe nmocobue st By30B / Bapasa A. H. - Mockga :
Manarensckuit 1om MOU, 2017. - ISBN 978-5-383-01085-3. - Teker - ANEKTPOHHEIH // DBC
"Koncymnbrant crygenta” : [caifr]. - URL :
https://www.studentlibrary.ru/ru/book/ISBN978538301 0853.html
2. Slxoenxo, B. A. O6mas ¢bu3uKa : cO0pHHK 3a/1ay : yue0. nocobue / B. A. SIkosenko, B. P. CoGortn.
B. A. Bonnaps, U. B. Jlemons, U. M. ®enopkos, C. B. SIxoBenko - Munuck : Bbm. mk. , 2015. - 455 ¢.
- ISBN 978-985-06-1695-1. - Teker neKTpoHHbl // IBC "KokcybTant cryaenta" : [caiit]. - URL :
https://www.studentl ibrary.ru/ru/book/ISBN9789850616951 .html

3. JImutpuesa, H. I'. O6mas usuxa. I'eomerprueckas u BomHOBAS ONTHKA : yyeOHOe nocobue / [1. T,
Jlmurpuera, O. H. Yaiikoscekas, E. H. Bouapuukosa. - Tomck : Usnatensekmii Jlom Tomckoro
T'OCYyNlapCTBEHHOTO yHuBepcuTeta, 2020. - 184 ¢. - [SBN 978-5-94621-916-7. - Texer - 9JIEKTPOHHBIIH
/I 3BC "Koncynprant crynenrta” : [caiit]. - URL :
https://www.studentl@mjlru/book/iSBN9785946219167.html‘

4. SlkoseHko, B. A, Obmas pusmxa. Mexanmuka : y4eOHHK / B. A. SxoBenko, I, A. 3aboposckuii,
C. B. SIkoBerKo - Munck : Bomm. k. ,2015.-383 c. - ISBN 978-985-06-2641-7. - Texker :
anextponnsiii / DBC "Koncynprant crynenra” : [caiir]. - URL :
m;;s://www.studentlibrarv.ru/ru/book/ISBN97898506264 17.htm]

2 Jlenenes, A. H. ®uzuka, Kn. 2. Monekynspras pusuxa u TepMoauHaMuka / Jleenes A. H. -
Mockga : OU3SMATIIUT, 2005. - 208 c. - ISBN 5-9221-0462-4. - Texer : ANCKTPOHHEI // DBC
"Koncynbrant crynenta" : [caiit]. - URL
hitps://www.studentlibrary.ru/ru/ book/ISBN5922104624 html

8. ”H®OPMAILIMOHHBIE TEXHOJIOT YN,
IIPOTPAMMHOE OBECNEYEHHUE
N TH®OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI
Ipu urenun nexumii HMCTIONB3YIOTCS ClIaiIOBBIE MTPE3EHTAIIHH.

9. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JAUCITATIIMHBI



. Crenmanu3upoBaHHas JNeKIHOHHAS ayJIUTOPHsI, YKOMIUIEKTOBAHHAs BCEM
HEOOXOMMBIM JIEMOHCTPALUOHHEIM 06OPYI0BAHUEM U nprbopamMu.
Lludpopoii npoextop

- Jlacku ¢ neMOHCTpalHOHHBIME BHeO(aiIamMi o HEKOTOPBIM TeMaM BCex
pa3zesioB AUCIUILTHHEL.



10. IJIsA CTYJEHTOB, OBYYAIOIIUXCS C HCITOJIB30BAHUEM
JUCTAHIMOHHBIX OBPA30OBATEJBHBIX TEXHOJIOI' M
Ilpp  HCOONB30BaHMM  DIEKTPOHHOrO  OOYy4YeHHS W JIMCTAHIIMOHHBIX

obpazoparenbHbIX TexHoNorui (namee D0 u JIOT) 3aHATHS MOJHOCTBIO MM YACTHYHO
NPOBOAATCS B pexume omyaiH. O0beM JHCLUHUINIAHBL M Pacrpeie/ieHie Harpy3Kku Mo
BuaM pabor coorBercTBYeT Mm.4.1. Pacnpenenerne 6amios coorBeTcTByeT m. 6.2 1160
MOXKET ObITh M3MEHEHO B COOTBETCTBHHM C PelICHHEM Kadeaphl, B Cllyuae repexosa Ha
20 u JIOT B nporiecce o6yueHns. Pemrenue kadeapsl 06 HCIIONB3yeMBIX TEXHOIOTHAX
U CHCTEME OLEHUBAHMA JOCTHXKEHMH OOyYalOIHXCS NPHHUMAETCsS ¢ YYeTOM MHEHHs
BE/yLLEro MPenoaBaTelis H JOBOJHTCS 10 CBeJIEHUS 00YYarOIHXCs.



ITPUJIOXKEHUE 1|

AHHOTauMs K paGoyeit NporpaMMe JUCHHITTHHBI
«Obmas puzukar»

00pa3oBaTenbHOM TIPOTrpamMMB! BBICLIETO 00pa3oBaHHs —
porpammbl GakanaBpuara
03.03.02 ®n3uka
Hanpasnennocts:
Hudopmannonnsie Texnonornu g bu3nku

Tpymoemxocts  mucummmumer: 26 3Q9€THBIX  eQHHULBI  TPYIOEeMKOCTH (936
aKaJleMHMY€ECKUX Jaca)

Cemectpsr: 2-6 (ounas (opma 0Gyuenus)

Dopma IpoMexyTOUHBIX aTTeCTalui: Dk3ameH (2-6 cemectp)

Conepsxanne nucuuninne
Hucuumuna nocesimena M3YdEHHIO OOIMX ()yHAAMEHTaTbHEIX 3aKOHOMEpHOCTEH B
00beKTax u ABICHUIX usnuecKoro MatepuamsHoro MHpa.



