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1. OBBEM JUCHUILIMHBI

Beero: 10 3aueTHBIX eqMHUIBI TPYIOEMKOCTH (360 axamemuyeckux 4acoB) Jyis
04HOU OpMBI 00yUYeHUS

O4YHas

cemecTp

Bup yueGHoii paGornl Ha Bcro

AHCHHIIHHY 1 2

AyaHTOpHBIE 3aHATHS (KOH-

TaKTHas paboTa ¢ npenojgasa-
TeJieM), BCEro 4acoB 128 64 64
B TOM 4YHcJIe:

Jlexiun 64 32 32
JlabopartopHbie paboThI 64 a2 32
CamocTrosiTeasnas paGora,

BCEro 4acoB 232 116 116
B TOM 4HCJIe:

[TonroToBka Kk 3k3ameHy 54 27 27
Jlpyrue BHIBI CAaMOCTOSITETHHOM 178 89 89
paboThI

KoHTponsHas pabora

Buja npome OYHOMH 3auer,

aT]l‘Ie(:Tl‘)a]_[H;lfyT IK3aMeEH JKa s

Oo6mast Tpyaoemkocts
AHCHHILIHHBI U TPYI0EMKOCTH

360 180 | 180
o cemMecTpam, 4acoB




MECTO JUCHUILIAHBI
B CTPYKTYPE OBPA30OBATEJBHOM ITPOTPAMMBI

Hucuunnuna «Pu3rka» BXOXAT B 6a30BYI0 4acTh nporpammsl (6110k 1).

Duszuka coszaer YHHUBEPCAJIbHYIO Oazy 115t U3YYEeHHUSI
001IeNPOGECCUOHANTEHBIX ¥ CIENMANBHEIX JUCLHIUIAH, 3aK/IaIbIBaeT (pyHzamMeHT
MOC/IeNyIomero oOy4eHus: B Maructparype, acnupadtype. OHa aaéT LelbHOE
TIPE/ICTaBNICHHE O (DU3MYECKMX 3aKOHAX OKPYKAIOWEro MHPA B MX €MHCTBE U
B3aUMOCBSI3H, BOOPYKA€T HEOOXOAMMbIMM 3HAHMSIMH JUI PEIIEHHS HAy4HO-
TEXHUYECKUX 33/1a4 B TEOPETUYECKUX U MPUKIIAJHBIX ACTIEKTaX.

Aucuunumna  «®usukay 6GasupyeTcs Ha 3HAHHUSX, YMEHHMSIX, HaBbIKax,
NPUOOPETEHHBIX CTyJCHTAMH B CPEIHEH HIKOJIE.

Pesynbratel 0o0ydeHHs 10 JMCHUIIMHE HEOGXOAMMBI IS YCIELIHOTO
OCBOCHHS CIEAYIOUIMX AUCIUILINH:

-MatepuanoseieHre i TEXHOIOTHSI KOHCTPYKIHOHHBIX MaTepUajoB

- [Ipukiannas Mmexanuka

- DNEKTPOTEXHUKA U HJIEKTPOHUKA

- I'uapasnuka u ruaponpuBos

- Texunueckne u3mepenws u npubopkI

3. INTAHUPYEMBIE PE3YJIbTATHI OBYUEHUS

Llenbro OCBOCHUSI MUCLUIUIMHBI SIBISETCS O3HAKOMIICHHE CTYJ€HTOB C OCHOB-
HBIMHM 3aKOHAMU (DU3UKU M BO3MOXHOCTSIMH UX MPUMEHEHHUSI NpYA pELIeHUH 33y,
BO3HHKAIOIHUX B UX MOCJIENYIOLIEH MPOoheCCHOHAIBHON NesITeIbHOCTH.

3aj1a4aMy OCBOCHHS JUCHUILTUHBI «DHU3HKa» SBISIOTCS:

- U3yY€HHE OCHOBHBIX (DU3HUYECKUX SBJICHUI;

- OBJIafieHue QyHIAMEHTAIbHBIMHU MOHATHAMH, 3aKOHAMHU H TEOPUSIMU (PU3UKH,
a TaK)Ke MeTOJaMH (DU3UYECKOTO UCCIIENOBAHUS;

- OBJIa[ICHHE METOJIaMH M NPUEMaMM PELIEHHs] KOHKPETHBIX 3a/a4 U3 pasiind-
HBIX 00acTeit PU3NKH;

- (hopmHpoOBaHUEe HABBIKOB IIPOBENECHUS (H3UYECKOTO OKCIIEPUMEHTA, YMEHHUS
BBIJIENIATE KOHKPETHOE (U3HYECKOE COepKaHKe B NPUKIAIHBIX 3a1a4ax y4eOHoM u
NPOGECCHOHATEHOM JIEATETBHOCTH.

Kommerenuuu, Gopmupyembie B pesynsraTe OCBOSHUS JUCITHILTAHEL:

CIIOCOOHOCTBIO MPE/ICTABIIATE AE€KBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUM
HayYHYIO KapTUHY MUPA HAa OCHOBE 3HAHUSI OCHOBHBIX MOJIOXKEHHI, 3aKOHOB U Me-
TOZIOB €CTECTBEHHBIX HayK U MaTteMaTuku (OITK-1)

CIIOCOOHOCTBIO BBISBJIATh €CTECTBEHHOHAYYHYIO CYIIHOCTb IpOOJIEM, BO3-
HUKAIOIIMX B XOZE MPO(pECCHOHATBHON e TEIbHOCTH, IPUBICKATh /Ul UX petiie-
HUs COOTBETCTBYIONIUY (PM3UKO-MATEMaTUYECKHUI ammapar (OIK-2)

B pesyinbrate u3yueHUs: IUCHUILIMHBI 00YYAIOIHACS 10JIKEH:




- 3HaThb CECTCCTBCHHOHAYYHYIO CYIIHOCTH NMpPOOJEM, BO3HUKAIOIIHX B XOJE
NPO(ECCHOHATIbHON NeATENbHOCTH, IPUBIEKATh IS X PElleHHs COOTBETCTBYIOIIU I
(usnko-maremaruyeckuii anmapar(OITK-2)

- 3HaTh ¥ NPE/CTABJIAThL a[JICKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHMI Ha-
YHIHYIO KapTUHY MHpa Ha OCHOBE 3HaHUS OCHOBHBIX MOJIOKEHHH, 3aKOHOB U METO-
JI0B €CTECTBEHHbIX HayK ¥ MateMaTuku (mis OIIK-1);

- YMETb BBISBIISATE €CTECTBEHHOHAYYHYIO CYLIHOCTh MPO6IEM, BO3HUKAIOIINX
B XOJi¢ PO(ECCUOHATEHOM eSTENbHOCTH, IPUBIEKATh IS MX pEIIEHUs] COOTBETCT-
BYIOLIHH (U3NKO-MaTeMaTHIECKUI anmapaT (s OIIK-2);

- YMETh TIPE/CTABIATH aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHMii Hayd-
HYI0 KapTHHY MHpa Ha OCHOBE 3HAHMS OCHOBHBIX MOJIOXKEHHH, 3aKOHOB M METO0B
€CTECTBEHHbIX HayK ¥ MaTeMaTuku(OITK-1)

- BJIAJIeTL CMOCOOHOCTBIO BBISBJIATH €CTECTBEHHOHAYUHYIO CYLIHOCTH npo-
07ieM, BOHUKAIOIMX B XO€ MPOEeCCHORATBHOM [esTeNbHOCTH, NIPUBJIEKATH JUIS UX
PELICHNsS COOTBETCTBYIOIIMH (pu3uKO-MaTeMaTHyeckuii anmapat (OITK-2).

- BJIa/IeTh CIIOCOOHOCTHIO MPEJICTaBIIATh a1eKBATHYIO COBPEMEHHOMY YpOB-
HIO 3HAHUM Hay4YHyIO KapTHHY MHpa Ha OCHOBE 3HAHMS OCHOBHBIX NIOJIOKEHMIA,
3aKOHOB M METOJIOB €CTECTBEHHBIX HayK M MaTeMaTuku(OIIK-1)

4. COAEP)KAHUE JUCHUIIJIUMHBI

4.1. YueOHO-TeMaTHYECKHI IJIAH

Konuuecmeo uacos
Homep | Hammeno- =
KOHMAaKmHou pabomst ¢ npeno-
pasje- | BaHHe pa3-
Pybe:x oagamenem
e e NG JlaGopaTopHbie
MbI TEMbI Jlekuuun DAxop
padoThI
Ounas gopma obyuenns
1 cemecTp
Duzuyeckue
1 OCHOBBI MEXa- 8 8
: HHKH
["apmonuye-
PyGex P
CKHil U aHrap-
] 2 + 3
MOHHYECKHIH
OCLMJIIATOP
Pybescnsiii ]
Konmpoab Nel
OcHoBBI MOJIE-
KyJnApHOH ¢u
3 6 8
Pybex 3UKH H TEPMO
2 OUHAMHKH
DnekTpocTaTH
< 8 8
Ka




IMocToauHslit
5 3MeKTpHYE- 6 3

CKHi TOK

Pybesrcrorii

Konumpoaw Ne2

2 cemecTp

OnekTpomar-
HETH3M
Py6ex Bonnosas

1 ONTHKA

Pybesicroiii

Konmpous No3

DJIeMEHTHI
8 KBAaHTOBOH 6 8

(hu3uku

DusKka TBEp-

noro tena

Py6ex

Duszuka atom-
HOTO f1pa u
10 4 3

3/1eMEHTap-

HBIX YaCTHIL

Pybesicubiii

Konmponab Nod

Beero: 64 64

4.2. Conepkanne JeKUHOHHbIX 3aHSITHIA

Tema 1. @usuueckue ocnoesr mexanuru.

Baenenue. Llenu u 3amauu U3ydeHus TUCIUIIIAHEL TpeboBanust mo usyuenmio
JMCLHMIUIMHBL. DIeMEHTHl KuHeMaTuky. Kuaematuueckue YPaBHEHUS 1BUKeHHS. J[U-
HaMHKa HacTHIl 1 TBEpIOro Tena. JluHaMMKa IOCTYNATeNbHOTO ABHUKEHUS CHCTEMBI
MaTepHalIbHBIX TO4YeK. /[MHAMHKa BpalaTeqbHOTO IBMKSHHS. 3aKOHEI COXpaHEHHsI
UMITyJIbCa, MOMEHTA UMITYJTbCa, SHEPTHU. DJIEMEHTHI CIIeMAaIbHOM (4acTHOIT) Teopuu
OTHOCHUTENILHOCTH. OCHOBHBIE 3aKOHBI T'UPOCTATHKH.

Tema 2. I'apmonuueckuii u AH2APMOHUYECKUU OCUUNLIAMOP.

["apmMonnyeckue koneGanus u ux Xapakrepuctuky. Konebanus: rpys na npy-
KHHE, MaTeMaTUIeCKnui U QU3MYECKUil MasTHUKU. DHeprus TFapMOHHYECKUX KOJIe-
Ganuii CroXxeHne rapMOHHYECKHX KoNeGaHmil, CBoGozHbIe 3aTyxaronue Konebanus.
Brinyxnennsie koneGanus ocruiuisTopa. Henuuennslid ocuumistop. ABTokose6a-
HUSL.

Tema 3. Ocnoevt monexkynaproii pusuu u mepmoounamuxu.




VneanbHslii ra3. VpaBHeHHe cocTOSHIS MJICAIBHOIO ras3a. 3akoH Makcseia
JUTA PACTIpENICIeHAs. MOJIEKYJI [0 CKOPOCTSIM M 3HEPIUSM TEIIOBOIO JBMKeHUs. Pac-
mpeneneHue bonbimMana 1ist 4acTHIl Bo BHEIIHEM CHIIOBOM none. O sBNeHUsIX nepe-
HOCa B TPMOJIMHAMUYECKUX HEPABHOBECHBIX CHCTEMAX.

BHyTpennss sneprus. KonndecTBo Teriors;. Pa6ota rasa npu usmenenun ero
obnema. [lepBoe Hauano TepMOAMHAMHKH. TennoeMkoCTh MHOrOATOMHBIX Tra30B.
Obparumsle U HeoGpaTHMEIE npoueccel. Bropoe Havano TepMoauHAMUKH. SHTpO-
T, €€ CTaTHCTHYEeCKOe ToJKkoBaHWe. TpeTbe Hauano TEPMOJUHAMMKU (Teopema
Heprcra). Peanbhble rasel. Vpasuenue Ban-znep-Baanbca u ero ananus. ®azpr u da-
30BbI€ NpeBpallenust. PazoBsle mepexonsi [ u I1 poza.

Tema 4. dnekmpocmamuxa.

OIIeKTpUYeCKHil 3aps/, ero CBOMCTBA. 3aKOH Kynona. Dnexrpuueckoe mose.
HanpsbkerHocTs snektpocratiueckoro mojs. Iorennuman snextpocratuyeckoro mo-
1. Teopema Ocrporpazackoro-I'aycca s BJICKTPOCTATUYECKOrO MOJIsi B BaKyyMe.
IIprimeHenne Teopemsr Ocrporpanckoro-Taycca k pacueTy SIEKTPUYECKUX TMOJIei
OIeKTpUYEcKoe 1oe B BEIlecTRe. IIpoBonmnuku B snexrpocrariyeckom mose. Kox-
ACHCATOPBL. EMKOCTB KOHIEHCATOPOB pasinuHOif T€OMETPUIECKOH KOH(UTypaluu.
OHEprust 3eKTPOCTATHYECKOTO TS,

Tema 5. ITocmoannsiii IIEKMpuU4ecKui mox.

ONEKTPUYECKHI TOK, YCIOBHUS €ro CYLICCTBOBAHUS, XapaKTePUCTUKU. 3aKOHBI
Oma u JIxoyns-Jlenna B MHTErpajibHOM U AaubepeHnnansHOM bopme. O606m1IeH-
Hbli 3aKk0H OMa. [IpaBuna Kupxroda. Pacuer passersnennpix Leneid. JnemMeHTapHas
KJIaCcCH1ecKast TEOpHs 3JIEKTPONPOBOSHOCTH METAIIIOB.

Tema 6. Dnekmpomaznemusm.

Marnurthoe nose. Bekrop maruuTHO vuHAykuud. Cuna Amnepa. Cuna Jlo-
penua. 3akon buo-Caapa-Jlannaca. MarHuTHbIH HOTOK. Pabora nepemernenus mpo-
BOZIHMKA M KOHTYpa C TOKOM B MarHUTHOM [OJIe. Teopema Ocrporpapackoro-I aycca.
3aKOH MOIHOTO TOKa /ISl MATHUTHOTO OISl B BaKyyMe. SIBJIeHHe 3JIeKTPOMArHHTHOIN
MHIYKIMH. 3aKOH 3JIEKTPOMATrHUTHOM VHIYKIWH. SIBlIeHHe CaMOUHIyKIHH. Wnnyk-
THBHOCTh THIIbI MarHeTHKOB. DHEPIHsi MATHHUTHOTO MOJIs. YpaBHenust Makcgena.

Tema 7. Bonnosas onmuxa.

Mexanusm o6pasopanus Boan. I’ APMOHHYECKHE BOJIHBL. YpaBHEHHE 3I1EKTPO-
MarduTHOM BONMHBI. OCHOBHBIE CBOMCTBA SJICKTPOMArHUTHBIX BOJIH. MHTephepenis
CBETA M METO/BI ee HabroAeH s, Jludpakius U yciosus ee Habmoaenust. [punun
INolirenca-®penens. Hudpakiys Openens Ha KpYTJIOM OTBEPCTUH U AucKe. [[u-
dpakuus Opayurodepa Ha oaHOI e ¥ Ha TUOPAKIMOHHON pelIeTKe [onsipu3a-
ous cBeTa. 3akoH Mamoca. 3akoH bprocrepa. Tlonspounsr u NOJISIPU3AaLMOHHBIE
IPU3MBL.

Tema 8. Dnemenmeor keanmosoii dusuku.

Tennosoe msnyuenue, ero XapakTepucTUKU. KBaHTOBasi rumoresa u dopmyna
Ilnanka. Bremnnii hotosddexr. YpaBnenne DiinmreiiHa a8 BHeIHEro hoTo3h-
(exra. Dotonsl. 'unoresa ne bpoiinsa. CooTHomenus HeomnpeaeneHHocrei. BoHo-
Bast Qpynknus. CranuonapHoe ypasHenue llpenunrepa. [octysaTsl bopa. JIuneiiua-
TBIC CIIEKTpBI aToMOB (110 Bopy). Bonopononono6usie atomsr B KBaHTOBOM MeXaHU-




Kke. [punuun Iaynu. INepronndeckas cicreMa 3MeMeHTOB. DneMeHTapHasi KBaHTO-
Basi TEOPUS U3ITyUYEHHUSI.
Tema 9. ®usuxa meepoozo mena.

OIleMEHThl 30HHOH T€OPUH KPUCTAJIOB. 3aIlONHEHHE 30H: METAaJLIbI, AUAJIEK-
TPUKH, MOIYNPOBOAHUKH. DNEKTPONPOBOAHOCTH METAILIOB. DNEKTPOIPOBOLHOCTD
MOJTyIIPOBOAHUKOB. [IpuMecHbIe MOMyNpOBOAHUKN. MaruuTHbIE CBOWCTBA TBEP/IbIX
tei. KoHTakTHbIE sBeHus.

Tema 10. Qusurka amomnozo adpa u InemeHmapHbIxX wacmuuy,

Cocras sippa. Jledext macc u sHeprus cessu sigpa CBoiicTsa u IIpUpOJA siaep-
HBIX CHJI. Pa/inoakTiBHOCTE. 3aKOH pafHoaKTHBHOTO MPEBpPALLEHHUS. SAnepHsbie peak-
LMK U MX TUIlbL. Peakuus nenenus sipa. Peakiu cuuTesa. DieMeHTapHbIE YacTHIIb]
u ux knaccuéukauus. Kpapku. THIIBI U XapaKTepHCTHKH (yHIaMEHTATbHBIX B3an-
moznercTeuit. KBautel hyHaamentanbapix nomneit. ®usndeckast KapTuHa Mupa. Belue-
CTBO U MOJIE.

4.3. JlaGopaTopHbie 3aHATHS /15l 09HOH POPMBI o0y4eHus

Homep H H Hopmarus
ey auMeHOBaHHe aHMeHOBaHHe B
paszeJia, TeMbI JabopaTopHoii paboTbi
TeMbI qac.
1 cemecTp
1 Dusnyeckre 0ocHOBHI | OnpeneneHne oobeMa Tel HUAJTUHAPUYECKOU -+
MEXaHHUKH OPMBEI.
[IpoBepka 3akoHa OWHAMHKM BpalATENLHOTO 4
JBHIKCHHSA
2 ["apmoHuYeckuii u | M3yyenue rapmonunueckux konebanmii 4
AHTapMOHUYECKUH
OCIHIUIATOP
3 OcHoBBI  MonekyJisip- | U3yuenue usonpouneccos. 4
HOH (pu3uku u Tepmo- | Onpenenenne OTHOLIEHNS YAENBHBIX TEMIOEM-
JTHHAMUKH KOCTEH MeTofoM ajuabaTHYecKoro pacuupe- 4
HHA.
4 DIIEKTpOCTaTHKA. Hccneiopanue anekTpoctaTuueckoro nois 4
ﬂBH}KeH}w 3apAXKEHHBbIX YacCTHL, B AEKTpHYe- 4
CKOM 1oJie
5 HocrostHupiit  37ek- | 3aMKHyTBIE JeKTPHYECKHE [IEmH 4
TPHYECKHUH TOK
2 cemecTp
6 DIEeKTPOMATrHETH3M HUccnenoBanue mons coneHona +
Onpenenenve kosddunmenta camounmyk-
11U e
7 BosnnoBas ontuka W3ydenre sBIeHHN MHTEp(EPEHIMH U K- |
$pakumm
8 OnemeHTHI KBaHTOBOM | M3ydenue Buemmero tdoroaddekra 4
busuku W3yyenne cnexrpa aromapHoro Bogopoza 4
9 ®usuka TBepHOro Te- | M3yuenue 3aBHCHMOCTH COIPOTHBIICHHS 4
na MOJIyTIPOBOJHUKOB OT TEMIIEPATYPHI
OnpenesieHne TEIIOEMKOCTH TBEPABIX Te .




10 Qu3snka aToMHOro sifi- | Vi3yuenne cTaGMiIbHOCTH ATOMHBIX anep 4
pa H 3JIEeMEHTapHBIX
YACTHIY

5. METOIUYECKHUE YKA3AHUSI IJISI OBYYAIOIUXCSI
110 OCBOEHMIO JUCIHUTLINHBI

Ilpu npociymmBanuu neKuuil peKOMEHYeTcs B KOHCIEKTE OTMeuaTh Bee
B&)XHBIC MOMCHTBI, Ha KOTOPBIX 3a0CTpsieT BHUMAHUE IIPENOAABATENb, B YACTHOCTH
T€, KOTOPble HEOOXOAMMBI IJIsi KAYECTBEHHON TOATOTOBKH K BBINONHEHHIO COOTBET-
CTBYIOLIEH 1a00paTOPHO# paboTHI.

3aJ10roM Ka4yeCTBEHHOTO BBIMOTHEHHS abopaTOpHBIX PaboT ABJSETCS camo-
CTOATENIbHAS TOATOTOBKA K HUM HaKaHYHE ITyTeM IIOBTOPEHHs] MaTePHAIOB JIeKLHii 1
NpopaboTKe METOAUYECKUX YKA3aHUH K BBINOJHEHHIO nabopaTopHO# paboThl. Peko-
MEHIYCTCs IIOATOTOBUTE BOTIPOCHI 110 HESICHBIM MOMEHTAM M 00CYIHTh MX C IIPero-
JlaBaTeNleM B Hayvalie 1abopaTopHO paboThL. '

[Ipenonasatenem 3armanupoBaHo mpuMeHeHHe Ha 1a0OPaTOPHBIX 3aHATHSIX
TEXHOJIOTUH pa3BUBAIOILEHCS KOOMEPALMH, KOIEKTUBHOTO B3aUMOJIEUCTBUS, pazbo-
pa KOHKPETHBIX CHTyaluH. [103TOMy NpHBETCTBYETCS TPYNIIOBOM METON BBIMOJHE-
HHsI JTa0OPaTOPHBIX paboT.

JUIsl TeKyIIero KOHTpPOJIs ycrieBaeMOCTH O OYHOIN popme 06yueHus npenona-
BaTe/leM MCIOJIb3YeTCs OallbHO-pEeHTHHIOBAs CHCTEMa KOHTPOIS W OLCHKH aKaie-
MUYECKOH aKTMBHOCTH. [103TOMY HACTOSTENBHO PEKOMEHAYETCs TIIATENbHO npopa-
OaTbiBaTh MaTepHall JUCLMILIAHBI MIPH CAMOCTOSTEIBHOMN paboTe, y4acTBOBaTh BO
BCeX (hopmax 06CYKIeHNS ¥ B3AUMOIECHCTBHS, KaK Ha JEKLHSX, TaK U Ha JabopaTop-
HBIX 3aHATHSAX B LEIISX JyYIIEro OCBOCHHSI MaTepuala M MOJyYeHUs BHICOKOM OlleH-
KH 110 pe3yJibTaTaM OCBOEHHS JUCIIMILTHHEI.

Bbinosnnenne  camocTosTensHOM  paGoTh N0/pa3yMeBaeT CaMOCTOSATEILHOE
U3YdCHUE Da3/IeioB NUCIHILIMHEI, NOATOTOBKY K JIabOpPAaTOPHBIM 3aHSTHAM, K py-
OEXHBIM KOHTPOIISIM (15l O4HOH (OPMBI 00y4eHHs) MOITOTOBKY K 3K3aMeHy.

PexoMeHnyemast TpymoeMKOCTh CaMOCTOSTENBHOI paboThl mpejcTaBieHa B
Tabaune:

Pexomenayemblii pekum caMocTosiTe IbHOI padoThI

Pexomennyemas
Hauvenosanue AKAa/l. Yac TPYA0EMKOCTb,
BH/Ia CAMOCTOSITEILHOMN padoThl oYHas
(hopma obyuenus
1 cemecTp

YraybsienHoe uzyuenne Tem quc-
HHIIJIHHBI: 2
Pu3rYeCKHe OCHOBLI MEXaHUKH 12
["apmMOHMYECKHI ¥ aHTapMOHHYECKH .

OCHHIUISTOP




OCHOBBI MOJIEKYJISIPHOM (BU3UKH U

13
TEPMOJIMHAMHKH
DnekTpocTaTuka 10
[ToCcTOAHHBIN MEKTPUYECKHH TOK 7

KontponsHas pabora :

IloaroroBka k J1aGopaTopHbIM 3a-
HATHAM 32
(o 2 Jaca Ha KaxJ10€ 3aHATHE)

IloaroroBKa K py6eKHBIM KOHTPO-
JISIM 8
(10 4 yaca Ha KaXIpIi pyOex)

IloaroroBka k 3x3ameny 27

Bceero 3a 1 cemectp: 116
2 cemecTp

¥YriaybiieHHO€E H3y4eHne TeM THc- 49

HHILTHHBI:

DNeKTPOMAarHeTH3M. 12

BonHoBast ontrka 12

DNIEMEHTHI KBAHTOBOM (DH3UKH 12

®usuka TBEpAOro TENA 13

Konrpomnbnas pabora <

IloaroroBka k 1aGopaTopHbIM 3a-
HATHAM 32
(o 2 Jaca Ha KaXJi0e 3aHsTHE)

IoaroroBka K pyGeKHBIM KOHTpPO-

JIAM 8
(mo 4 yaca Ha KaxIbIi py6ex)
IloaroroBka Kk 3x3ameny 27
Bcero 3a 2 cemectp: 116
Bcero: 232

6. ®POH/I OIEHOYHBIX CPE/ICTB
AJIA ATTECTAIIMU IO AUCHUTIIJIMHE

6.1. IlepeyeHb OLEHOYHBIX CpeacTB

1. banneHO-peHTHHIOBAs CHCTEMa KOHTPOJIS M OLCHKH aKaJeMUYeCKOH aKTHBHOCTH
ctyneHToB B K'Y

2. OT4eTsl CTYICHTOB 110 1a60paTOPHEIM paboTam

3. baHK TeCTOBBIX 3a/1aHuil K PyOexHbIM KoHTpomsM Ne 1, 2, 3, 4 (mnst ouHOM hopMEI
00y4deHwus)

4. TlepeyeHb BOIIPOCOB K 3K3aMeHYy.
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6.2. Cucrema 6a/1iIbHO-PEHTHHIOBOH OLEHKH PaboThI CTYAEHTOB O AUCHHIIH-

He
Ne| Hawumeno- Conepixanue
BaHHE
1 | Pacnipenene- Pacnpedenenue 6annoe 3a 1 cemecmp
HHe Ganos Bun Jlexumnn | Pa6ora Ha na6. Konmpone- PyGexHblit PyGexubiii | 3avem
3a cemecTp VE: pabor Has paboma | KoHTponb Nel KOHTPOJIb
1o BUJ1am Ne2
y4ebHo# pa-
60T, cpoku | Bamne- | ol 6an- JI0 4 BAJIJIOB - 11 11 30
cnaum yueb- Hasl na
HO# paboTel | onen-
(npu Heobxo0-|  ka:
JUMOCTH) IIpu- | 16*1=16 8*4=32 - 11 11
Meva-
HHA:
Pacnpeoenenue dannoe 3a 2 cemecmp
Bun | Jlekuuu Pabora Ha 51a6. Konmpone- PyGexHbrii Pybex- | xszamven
VP: pabor Hasn paboma | KoHTpoab Nol | HbIii KOH-
KOH-
TPOJb
Ne2
bamne- | Jlol 6an- | 1O 4 BAJIJIOB - 11 11 30
Has na
OLEH-
Ka:
Mpu- | 16*1=16 8*4=32
Meua-
HHA:
2 | Kputepuii | 60 y menee 6annos — Hey/l0B/IETBOPUTE/IbHO; HE3aYTeHO
SaPecieT | 61..73 — yA0BNETBOPUTENBHO; 3auTeHO
6ansnos B
Tpamiy- 74... 90 - xopowwuo;
OHHYIO 91...100 - oTAnyHO
OLIEHKY 110
MTOTaM pa-
6oThI B Ce-
MecTpe
JK3aMeHa
3 | Kpurepuit Jis nonycka k npomeskyTouHol aTTecTanun (3Kk3ameny) cty-
AOMYCKa K | neHT noMmKeH HabpaTh Mo MTOraMm TEKYLIEro U pyGesKHOro KOHTpO-
MPOMEXY- | ng ne menee 50 6amioB u AOJKEH BbIMOJIHUTL BCE abopaTopHbie
TOUHOH paboTsl, pybeskHble KOHTPOIH
iﬁiﬁiﬂ:ﬂ st monyueHns sK3aMeHaLMOHHON OlleHKHY «aBTOMAaTHYECKH»
JiliHe (G- CTyeHTY HeobXoauMo Habpath 3a CEMECTp CJIeIYIOLIEE MHHHU-
ey MaJlbHO€ KOJIMYECTBO OaIoB:
Mer;), BO3- - 68 115 MoMyueHHs «aBTOMATHYECKH» OLEHKHU Y/I0BJIETBOPH-
MOKHOCTH TEJIbHOY
Moy4eHus - 61 Gann s nosTyyeHns 3aueTa «aBTOMATHYECKM
asromati- | [lo cornacoBanuio ¢ npenosasatenem CTyzeHTy, HaOpaBiiemy MH-
Heckoro HUMYM 68 6anoB, MoryT 6biTh 106aBIEHbI JlononiHuTeNbHBIE (60-
sauera (k- HYCHbIE) Oall/Ibl 32 aKTHBHOE y4YacTHe B HAYYHOM M METOIMYECKOI
SAMEHAMA- | haGoTe, OPHIMHATBHOCTD NPHHATBIX PELIEHHH B XO/I€ BbINOIHEHHS
gz:}?:[d) no | 1200paTopHbIX pabot, 3a yuactue B 3HAUMMBIX y4eOHbIX H BHe-
muctmmnu- | YYEOHBIX MeponpusTusx kadenpbl W BhICTaBICHA 3a OK3aMEH «aB-
e TOMaTHYECKU» OLIEHKA «XOPOLIOY» UITH KOTITUYHOY.. J
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Popmsl H B ciyuae ecnu k npomexyTouHoii atrectauum HabpaHa cymma
BAIbI y4e0 | menee S0 Gamios, CTyICHTY HeoOXoAMMO HabpaTh HemocTaollee
HOH PaboThl | 1o 1yuecTBO GaMIoB 32 CHET BHIMONHEHHS JIOMOJTHUTENbHBIX 3a/1a-
JUBL HEYCMI: | yuii, no koHua nocnennedt (3auetHoi) Heneu cemectpa. [Tpu 31OM
?:::;Lf::;o_ Heo0X0MMO npopaboTaTh MaTepuan BCeX MPOMYIIEHHBIX MpaKTH-
suBmuxcs | 1CCKHX 3aHATHH U 1abopaTopHbiX paboT.
Ha Kypce DopMmbl IOMOTHUTENBHBIX 3aaHuit (Ha3HAYAIOTCS nperiojaepa-
o0yuenus) | TeIeM):
CTY/ICHTOB - BBITIOJIHEHHE U 3alIMTa OTYETOB 10 MPOMYLIEHHBIM TPAKTH-
JU1s nomy- YECKHUM 3aHaATHAM (1...2 Ganna);
YEHHA HE0 - BBITIO/IHEHHE U 3aLLUTA POMYILEHHBIX 1abopaTOpHbIX paGoT
CTaoLHX (p¥ HEBO3MOXKHOCTH [ONOIHUTETBHOIO nposezeHus saboparop-
Gannos B HOH paboThl NpenojiaBaTens ycTaHaBAMBaeT GOPMY AOMOIHUTE b-
ORrEoe HOTO 3a/laHKsl 10 TeMaTHKE MPOTyLIEHHOH N1aGopaTopHOli paGoThi
Mo CaMOCTOATENIBHO) — 110 4-X Ganos;
- IPOXOXKJIEHHE PYOEIKHOTO KOHTPONA (Gamibl B 3aBUCHMOCTH
ot pybexa).
JInkBuauMs akaeMHYECKHX 3a/10/KEHHOCTEH, BOHUKLIMX H3-3a
Pa3HOCTH B y4eOHBIX MJIaHaX MU NepeBOjie WM BOCCTAHOBJCHHH,
TPOBOAMTCS MyTEM BBIMOIHEHHS JOTIONHUTENBHBIX 3anaHul, (op-
Ma 1 00beM KOTOPBIX ONpe/eNseTcs npernoaaBareiem

6.3. Ilpouenypa oneHHBaHUS Pe3yIbTATOB OCBOCHHS AHCIHHILIHHLI

Py6esxHble KoHTpONH MpoBoAsSTCS B hOpMe MUCEMEHHOTO TECTUPOBAHMSI.

ITepen nposenenuem kaxa0ro py6ekHOro KOHTPOIS nperoaBaTesns npopabda-
THIBAC€T CO CTY/[CHTAMU OCHOBHOW MaTepHall COOTBETCTBYIOLIMX PA3EiOB JHMCLIMII-
JIUHBL B OpME KPATKO#i JIEKIIUHU-TUCKYCCHH.

BapuanTel TecTOBBIX 3aiaHmii 1 pyGeKHbIX KOHTpOJIeH cocTosT u3 11 Bo-
MPOCOB, 10 1 6auty 3a Ka)XkIblii BEPHBIH OTBET.

Ha kaxnoe TecTupoBanue mpu py6GexHOM KOHTPOJIE CTYAEHTY OTBOJMTCS
BpeMs He MeHee 30 MUHYT.

IIperionasarens oleHNBaeT B Gaiax pe3ybTaTsl TECTUPOBAHUS KX JIOrO CTY-
JICHTA 10 KOJIMHECTBY MPABUIIBHBIX OTBETOB M 3aHOCHT B BEJOMOCTh y4eTa TeKyIeil
yCIIEBa€MOCTH.

OK3aMeH MPOBOMTCS B TPAAULIMOHHOM (opMe. DK3aMeHAIMOHHbIH GHIeT co-
AICPKUT JIBa TEOPETHYCCKMX BONpOCa U 3ajady. Bpems, oTBomumoe crynenty Ha
TIOATOTOBKY K OTBETY, COCTaBJseT |1 acTpoHOMMuYecKHil yac. OTBET Ha KaXIbli BO-
npoc oueHuBaercs 10 10 6amnos.

Pe3ynbraTsl TekyIero KOHTPOIS yCrneBaeMOCTH M 9K3aMeHa, 3a4eTa 3aHOCHTCS
TpeIo/laBaTe/ieM B SK3aMEHALMOHHYIO BEIOMOCTb, KOTOpasi CAAETCS B OpraHHU3allu-
OHHBIH OTZEJ MHCTHTYTA B [I€Hb 3K3aMeHa, 3a4eTd, a TAKKE BHICTABIISIOTCS B 3a4eT-
HYIO KHUXKY CTYIEHTA.

6.4. IIpuvepbl OLEHOYHBIX CPEACTB ISt PyGeRHbIX KOHTPOJIEH H IK3aMeHa.

IIpumep TecTOBBIX 3agauuii 15 pyGesRHOro KOHTPOJIsA
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1 cemecTp
PyGesxnbiii koHTpoanL Ne 1

_)
1. MarepunanbHast Touka M aBuxeTcs mo OKpYJKHOCTH CO CKopocThio V' . Ha puc.] mokasan rpadux
—5

3aBMCHMOCTH TIPOCKIHH CKOPOCTH V. OT BpemeHH (T —equHHYHBIN BEKTOP MOJIOKHTEIHLHOIO
_)
Hanpasienus, V, —npoexuus ¥ Ha 310 HalpaBJICHUE).
thl
Puc. 1 ;

ITpu 5TOM BekTOp MosIHOrO yeKopenus Ha puc.2 umeer HalpaBJIeHHE ...

M =
R 1-1
2-4
3-2
4-3
1
2Puc. 2

2.B MOMeHT BpeMeHH t3 aBTOMOGHIIB IO HMMAIICS 10 Y4YacTKy AyTH.
)

A%

S|
f i, i

Hanpasnenue pesynbrupyromeii Bcex cui, ACHCTBYIOLIMX Ha aBTOMOOHIb B ATOT
MOMEHT BPEMEHH MPABUIBHO OTOOPAXKAET BEKTOD ...

125 [ 32 |4-3 |5-4 ]

PyGexHblii KoHTpobL Ne 2.

1. Kaxoe paBeHCTBO BBIpa)aeT MepBoe Hayao TEPMOJIMHAMUKY JIUIsl ainabaTH4ecKo-
ro mporecca?

A=A 2 Q=AU+P-AV
3 @A 4. O=AlU

2. Tlpu aInaGaTHOM CKATHH HIEANBHOTO Ta3a ...

1. Temneparypa rasa — yBenuunpaetcs
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JlaBieHue — yMeHsbIaeTcs
O6bem — He u3MeHseTcs
Temneparypa raza — ymeHblaercs
JlaBieHue — yBeTMYnBaeTCs
Temmnepatypa - He u3MeHseTcs

£ Y iy e LD

3 3J'IBKTPOCTEITH'-ICCK08 I10JI€ CO31aHO OAUHAKOBLIMU 110 BEJIMUUHE TOUSYHBIMH 3a-
pAaaaMu qi Hu q2.

Ecin g, =+q, g, =—q, a paccTosinue Mex 1y 3apsaMu 1 OT q, 10 Touku C paBHoO a,
TO BEKTOP HANPSXKEHHOCTH 1015 B Touke C OpHEeHTHPOBaH B HaNpaBJICHWUH. . .

BJIEBO \ BIIPaBO } Bsepx \ BHU3

2 cemecTp
PyGesxnblii kouTponL Ne 3.
1. IInockocTH BYX KPyrOBBIX IPOBOJHHUKOB PACIIOIOKEHBI NEePIEHIUKYIISIPHO APYT
ApYyTy, KaK OKa3aHo Ha PUCYHKe. by/eT jin Bo3HHKaTh HHIyKIHOHHBIH TOK B fpo-
BOJIHUKE A TIpY W3MEHEHHSX CHJIbI TOKa B KOHType b?

" 1 Bo3HuKaeT TOK, HaMpaBJIeHHbIH MO Yaco-
BOMU CTpeJiKe
I+ { = } 2 Toxk B KOHTYpe A HE BO3HUKAeT

3 Bo3HHUKaeT TOK, HaIpaBJIEHHBIH NpoTHB
YaCOBOW CTpEJKH.

2. CKOIIBKO BUTKOB JIOJKHA MMETh KaTyIIKa, YTOObI IPH H3MEHEHUH MATHUTHOTO
notoka ot 0,02 no 0, 06 B6 3a 0,2¢ B Heii co3naBanack cpennssa DJIC uaaykuuu 10
B?

1 100 2 300

3 200 4 50 »
3. CBeT OT TOYEYHOro MCTOYHMKA MajaeT HA IUPMY C HEGONBIIUM OTBEpCTHEM. 3a
WMPMOH PACIIONIOXKEH 9KpaH 1 HabmroaeHus. B KakoM cllydae WHTEHCHBHOCTD CBe-
Ta B IEHTPe AMPPAKIMOHHON KapTUHBI 6yaeT HauboIbIIeH? (HauMmeHbIIIEH )
1 ecnu B pasmep OTBEPCTUS yKIIa/(BIBAETCS TPH 30HbI DOpenens
€CJIU B pa3Mep OTBEPCTHs yKJIaabIBaeTCs iBe 30HBI DpeHes
€CJTH B pa3sMep OTBEPCTHs YKJIaJbIBaeTcs oHa 30Ha MpeHens
€CJI1 B pasMep OTBEPCTHs yKIIa/(bIBACTCS JII0O0E HEYETHOE YUCIIO 30H DpeHs

= W

PyGe:xxubiii koHTpob Nod

1. Ha pucynke npuBeneHs! JBe BOJIbTaMIIEpHBIE XapaKTePUCTUKU BaKyyMHOTo (GoTo-
3JIEMEHTA.
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I
pro e s
RSN
1
2
U
Ecimi E — ocBelIeHHOCTh (hOTOINIEMEHTA, 4 V - 4acToTa TI3IAl0IIEro Ha Hero cBera, To ... #
1 2 3 4
VB Ei>E, v, =V, E =FE,

2. mnysibc poTona umeeT HanboJbllee 3HAUESHNE B JUANIA30HE YACTOT. . .

1 2 3 4
PEHTT€HOBCKOTO M3/ly4e- | HH(PAKPACHOTO UMy~ | BUIAMMOTO M3TyUYeHHUs YIbTPahHOIETOBOTO H3TY-
HUs YEHHUS YeHHs »

3.Ha pucyHKe 30HHBIX CXeM HIJIEKTPHK, METAJLI, OJIYIPOBOAHUK COOTBETCTBEHHO:

W
'\
e e ‘ — ; o
f Aw E :
AW AW
S S N S S ] P
e v : R
5 i
i e e
: -~ : RNV W EEDS R »
a) 0) B)
1) a,B,06
2) a,0,B
Y B0
4) 6,a,B

ITpumepHbIii MepeyeHs BONPOCOB K SK3aMeHy

1 cemecTp
1. ®uspyeckue MOIENM: MaTepHATbHAS TOUKA (4acTula), cHCTeMa MaTepHalbHBIX TOYEK, a6Co-
JHOTHO TBEpIOE Teno. Kunemarnyeckoe onmcaHne IBWKEHHS: CHCTEMA OTCYETa, pajuyc-BeKTOp,
TPacKTOpUsl, pa/inyC KPUBU3HBI TPACKTOPHUH. JITIMHA ITyTH U TIepeMelIeHHe.
2. CkopocTb, Kak NPOM3BOJHAS PajliyC-BEKTOPA 110 BPEMEHH. Yckopenue Kak 2-s1 mpoM3BOHAS
pajuyc-BeKkTopa 110 Bpemenu. HopMaibHOe 1 KkacaTenbHOe (TaHTeHIMATBHOE) YCKOPEHHS.
3. Kunemarmyeckoe onucaHWe BpamIaTelbHOTO JBHIKEHHS. YTIIOBBIE HEPEMEINEHUE, CKOPOCTh H
yckopeHHe. CBsi3b JIMHEHHbIX U YIIIOBBIX XapPaKTEPHCTHK. »
4. KuHeMaTHyecKue ypaBHEHHS JABHIKCHUS.
5. Tlepserii 3akon Hetotona. MHepiuabHble CHCTEMBI OTCYETA, Macca, ummnynsc. :
6. Cuna. Bropoit 3axon HbtoToHa (OCHOBHOM 3aK0H AHaMuKK). I[puHIMn He3aBUCHMOCTH JielicT-
Bus cuil. Tpetuit 3akon Hetorona.

F
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7. JliHaMHKa MOCTYNATENbHOTO JBHKCHUS CHCTEMBI MaTepHAIbHBIX TOYEK M TBEPAOro Teja.
BHetne n BHyTpeHHHe CHIBL 3aMKHYTAas CHCTEMa MaTepHATbHBIX TOUEK. LlenTp macc, Teopema o
€ro JIBUXKEHHUH.

8. JluHammKa BpalnateibHOro JBHXEHHS. MoMmeHT UHEPUUH OTHOCHTENBHO OCH BparieHus. Teo-
pema Illreiinepa.

9. MomenT criibl. MOMEHT uMIyJibca. YpaBHEHHE AHHAMUKH BDAIATETLHOTO ABHKEHUS. &

10. Hemnepuuanbhele cucteMbl otcyeta. CHIlbl HHEPIHA.

11. 3akon coxpaHenus uMIyJibca. PeakTHBHOE IBHIKEHHE.

12. 3akon coxpaHeHus MOMeHTa UMITyIIbca. CBOGO HBIE OCH. ['mpockor.

13. Pabora cuibl. Mommocts. Kunernueckas sHeprus. KuneTHdeckas sHeprus MexaHHYecKoi
CHCTEMBI H €€ CBSA3b C PadOTOM BHEIIHUX ¥ BHYTPEHHUX CHJI, IPHIOKEHHBIX K CHCTEME.

14. KoHcepBaTHBHEIE ¥ HEKOHCEPBATHBHBIE CHIIBL [IOTEHIMATbHAS SHEPrusi MaTepHATBLHONU TOYKH
BO BHCIIHEM CHJIOBOM IIOJIE M €€ CBS3B C CHIION, ACHCTBYIOMIEH Ha MaTEPHAIILHYIO TOUKY.

15. 3akon coxpanenus sHepruu B Mexanuke. O6medu3ndeckuii 3aKoH coxpaHeHus 3Hepruu. Jluc-
CHITALUs SHEPTHH.

16. Coynapenue e

17. 'apmonuyeckne koieOaHus U MX XapaKTEPHCTHKH: aMIUIMTY/Ia, EPHOJI, 4acTOTa, KPYropas
4actoTa, (ha3a rapMOHHYECKHX KOJIeOaHUiA.

18. KoneGauusi: rpy3 Ha npyxuse, MaTeMaTHIeCKHii 1 PU3HUECKHH MASTHAKH.

19. 'apMoHHMYeCKHH OCLMILIATOP. DHEPIHs TAPMOHHUECKHX KOTeOaHHiA.

20. CroxeHue rapMOHHIECKHX KOMEOaHMI O/THOTO HANPABIICHHS M OTHOH YaCTOTHI, >

21. Cnoxenue KoneGanuit 6IM3KUX 110 yacToTe. brenus.

22. Cnosxkenue B3aMMHO NEPIEHAMKYIAPHBIX TAPMOHHYECKHX KOJIEOaHMIA. @urypst Jluccaxy.

23. CBobGommeie 3aryxaromue konebanus. Kosddumment 3aTyXaHus, JIorapu(MHUYECKHIl aeKpe-
MEHT.

24. Bemyxnennsle konebanus ocuuisaropa. CBoiicTsa BBIHYXICHHBIX KosieOanuii. Pesonanc.

25. VinepuuasbHble CHCTEMBI OTCYETA M IIPHHIAI OTHOCHTETHOCTH. IIpeobpazoBanus ["anunes.
26. [locTynathl CrieUHATbHON TEOPHH OTHOCHTEIBHOCTH. [Ipeobpazoranus Jlopenna. Crencraus
npeobpazoBanuii Jlopenna. »

27. PensTMBHCTCKAN UMITYIIBC. YPaBHEHHE NBHKECHHS PEISTHBHCTCKON YACTHIILL 3aKOH B3AMMO-
CBSA3M MACChl ¥ SHEPTHU. B3aMMOCBS3b SHEPrUH ¥ UMITYJIbCA.

28. VineanbHbiii ra3. BeIBoJ ypaBHEHUS MONEKYIIPHO-KHHETHYECKOI TEOPHH MICAILHBIX TAa30B JUIS
apiieHus. CpeHsisi KHHETHYeCKas YHEPrHs MONeEKyl. MONeKyIspHO-KHHETHYECKOe TONKOBAHME
a0COJIIOTHOM TeMIlepaTyphl.

29. YpaBHEHHE COCTOSHHS UICANBHOTO ras3a (Menneneesa-Knaneiipona). M3onporeccr u ux ypas-
HeHus. 3akonsl JlasbToHa U ABOrazipo.

30. Yueno creneneit cBOGOABI MONEKYIL. 3aKoH PaBHOMEPHOTO pacIpesIe/ICHUs] SHEPIUU [ CTere-
HSIM CBODOJIBI MOJIEKYII.

31. 3axon MakcBeria uist pactpesie/IeHus MOJIEKYJI 110 CKOPOCTSIM M DHEPTUSM TEIIOBOIO JIBHKE-
nus. Cpensis apudmeTHuecKast 1 HanGosiee BEPOATHAS CKOPOCTH TEIIOBOTO JBHKEHMUS MOJIEKYJL.
32. bapomerpuueckas popmyna. Pacnpenenenne Bonbivana s YaCTHI[ BO BHEIIHEM CHJIOBOM
noue.

33. O saBneHHSAX NepeHoca B TEPMOIHHAMUYECKHX HEPaBHOBECHBIX cHcTeMax. ONBITHBIE 3aKOHBI
A dy3un, TEMIONPOBOIHOCTH H BHYTPEHHETO TPEHHSL.

34. Buyrpennsist sneprusi. KonmdectBo Terorsl. PaGora raza NpH H3MeHeHHHu ero oorema® leproe
Ha4ajl0 TEPMOJUHAMHKH.

35. TenoeMKoCTs MHOTOATOMHBIX a30B. 3aBHCHMOCTE TEILIOEMKOCTH HMICATLHOTO 1a3a oT BH/IA
npolecca.

36. [lpumenenne 1-ro Hayasa TepMOIMHAMUKY K H30IIpoLeccam.

37. AnwmaGaruyeckuii nporecc. YpaBHeHHE auabaTHIECKOTO npouecca. [Ipumenenne 1-ro navana
TEPMOJMHAMHUKH K alnabaTHIeCKOMy Tporeccy.
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38. OGpatumble 1 HeoOpaTuMBble mporeccl. Kpyrosoit mpomece (muki). TemioBsie ABUraTend u

XOJIOIWJIbHBIE MalIMHBL. BTOpoe HaYano TepMoqMHAMHKY.

39. Hukn Kapro. Makcumansasiii K.I1.J1. Tenioroii Mammusl. He3aBucuMocTh K.ILJ. nugna Kap-

HO OT IpUpo/Ibl paboyero Tena.

40. DuTponus, ee cratucTHyeckoe Tonkosanue. Hepasencto Kiaysuyca. ITopsiaok u Gecriopsiiox

B mpupoze. Tperbe Havano TepMonuHamuku (Teopema Heprera).

41. Peanbnbie rasel. YpasHenue Bau-nep-Baansca u ero anamms. Usotepmsr Ban-nep-Baanbca.

Kputnueckoe cocrosHue (Touka).

42. Cuibl 1 MOTEHLMAIBHAS SHEPTUS MEXMOJIEKYJIIPHOTO B3anMOAEHCTBUs. BHYTpeHHss SHepris

peanbHoro raza. ¢ dext Jxoyna-Tomcona.

43. Dnextpudeckuii 3apsi. Ero cBolicTBa. 3aKoH coxpanenus 3apsa. 3akon Kymnona. &

44. Dnextpuyeckoe 1nojie. HanpsykeHHOCTh EKTPOCTATHIECKOTO MO, [IpHHIUN CyTepHo3HIHH.

45. llorenuunan siekTpocTaruyeckoro mous. IIpuHImn cynepnosuimu. PaGota amekTpocTtaruye-
CKOTO TOJIS.

46. Cpsa3p NOTEHIIHANIA C HATIPSDKEHHOCTHIO DJIEKTPOCTATHYECKOTO TOJIS.

47.Tlotox BeKTOpa HAmpsHKEHHOCTH 3JeKTpocTaTHyeckoro mois. Teopema OcTporpamckoro-
["aycca ny1s 21€KTpOCTaTHYECKOTO TIOJIS B BAKYYME.

48. Ilpumenenne Teopemer Octporpackoro-Iaycea k pacdery snekrpudeckux nosnei. Ilosne pas-
HOMEPHO 3apsDKEHHON HenpoBojsmiei chepbl, 6eCKOHEUHOM PaBHOMEPHO 3apsKeHHOMIacTH-
HBI, ZIByX Napajuie/IbHBIX TUIACTHH U IPSIMOM PAaBHOMEPHO 3apsHKEHHON HUTH.

49. Dnexrpuyeckoe mnojie B BemecTse. Ilonspusannonsbie 3apsabl. THIBI THITEKTPHKOB. Djiek-
TPOHHAs!, OPHEHTAI[MOHHAS, HOHHAS [TOJISIPH3AIHH.

50. Dnexrpuyeckoe cmemenue. Teopema Ocrporpaznckoro-Iaycca i 2IeKTPHYECKOrO OIS B JH-
JJIEKTPHUKE.

51. IlpoBonuky B anekTpocTaTudeckoM nore. [Tone BHYTpH NPOBOJHMKA U Y €r0 MOBEPXHOCTH.
Pacnpesienienue 3apsa0B B IPOBOAHUKE. DIIEKTPOCTATHYECKAS 3AIUTA.

52. Koopuuuent snektpocratuyeckoit emxoctd. Konjencaropsl. EMKoCT KOH,ueHcaTcﬁaB pas-
JIMYHON reoMeTpUYECKOit KOHUrypanuu.

53. DHeprus 3JIeKTPOCTATHIECKOro Mouist. [IIOTHOCTB 3HEPruy 3J1EKTPOCTATHYECKOTO TOJIS.

54. DneKTpUYECKUH TOK, YCIIOBHS €r0 CYIIECTBOBaHMs, XapakTepucTuku. Ctroponnue cuisl. JJIC.
PasHocTh MOTEHIIHAIIOB.

55. 3akon Oma B uHTerpanpHOU U muddepeHumatbHol Gopme.

56. 3axon [[xoyns-Jlenna B unterpansHol i quddepenuuanshoi Gopme.

57. O606mennsIii 3akon OMma.

5 &
58. IlpaBuna Kupxroga. Pacyer pa3seTBIeHHBIX LENEH.
IlpumepHbIi nepedyeHb BONPOCOB K IK3aMeHy
2 cemecT
p &

1. MarnuTHOE n10)1e. BekTop HHIyKIMKU MarHUTHOTO noJist. Cuita AMriepa.
2. Cuna Jlopenna. [IBuxenne 3apsHKEHHBIX YaCTHI[ B MATHUTHOM Hojie. CHHXPOTPOHHOE U3Nyue-
Hue. Ddpdext Xomna.

BuTok (pamMKa) ¢ TOKOM B MArHMTHOM IIOJIE.

3axon buo-Capapa-Jlamnaca. [Tpuanmn cyneprnos3unuy B MarHeTH3Me.

Pacyer MarHuTHEIX NoJiel ToKa ¢ moMouIbio 3akona Buo-Capapa-Jlamnaca.
MarnuTssni notok. Teopema Octporpanckoro-I'aycca uisi MAarHHTHOTO MO
Pabora nepemerenns NpoBOHUKA U KOHTYpA C TOKOM B MAarHUTHOM TIOJIE.
3aKOH MOJHOrO TOKA JUTSi MArHUTHOTO TI0JIsl B BAKyyMe.

[IpumeHeHHe 3aKOHA MOJHOTO TOKA K PACYeTy MATHUTHBIX MTOJIE.

0 XN LW
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10. SIBneHue 37M€KTPOMArHUTHON WHIYKIMH. 3aKOH 3JEKTPOMArHUTHOW MHIYKIIUH. Hpamﬁlo Jlen-
na.

11. SBnenue caMouHAYKIHH. MHAYKTUBHOCTD. HAYKTUBHOCTD JJIMHHOTO COJICHOH/IA.

12. MaruuTHoOe 1o B BemecTBe. Tumbl MarHeTUKOB. MHAYKIIMS MAarHUTHOTO IIOJIs B BEILECTBE.
13. 3akoH MOJIHOTO TOKa JJI MarHUTHOT'O 10JIA B BelecTse. HanpsaKeHHOCTh MAarHUTHOTO IOJIS.
14. DHeprus MarHUTHOTO 10JIs. IIOTHOCTh SHEPIrUM MArHUTHOT'O MOJISL.
15. BuxpeBoe anexrpuueckoe noiue. [lepoe ypasnenue Makcsenna.
16. Tok cmemenus. Bropoe ypaBHeHue Makcsenia.

17. Cucrema ypaBHeHH# MakcBesia B MHTErpalbHOU (Gopme.

18. Mexanu3M 06pasoBaHus BOJH B ynpyroi cpezne. [IpoonbHble U nonepeynbie BoJaHbL JlnHa
BOJTHBI ¥ BOJIHOBOE YHCIIO.

19. Ypasuenue Oerymeii BosiHbl. BonnoBoe ypaBHeHue. Da3oBas CKOPOCTh M IUCIIEPCHS BOJIH.

20. YpaBHeHHE 3IEKTPOMArHUTHOM BOJHBEL OCHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. JHEP-
Usl DJIEKTPOMArHUTHBIX BONH. Bextop YMmoBa-IlolinTHHTa.

21. Untepbepennust cBeta W MeTo/bl ee HaOmoneHns. IIpocTpaHcTBeHHAs W BpeMEHHas Kore-
pentHoCTh. OnTHyeckas [uiHHa myTH. iHTepdepeHIIMOHHOE ypaBHEHHE. >

22. Pacuer uHTepHEPEHIIMOHHOM KApTHHBI OT 2-X KOTEPEeHTHBIX HMCTOYHHKOB. MHTepbepenis
CBeTa B TOHKHX IUIeHKaX. [100Ckl paBHOrO HAKJIOHA U PABHOM TOJIIIAHBI.

23. IlpakTryeckoe npuMeHenue naTepdepenuu. MarepdepomeTpsi.

24. udpaxuus u ycnosus ee Habmonenus. IIpunmun [Noiirenca-@penens. Meroa 300 @penens.
25. Mudpaxuus OpeHens Ha KPYTJIOM OTBEPCTHH M JTHCKE.

26. Mudpaxuus @paynrodepa Ha OTHOM meIU U Ha AUPPAKIMOHHON PEIIETKE.

27. Tlonsipuzanust cBeTa. ECTeCTBEHHBIH H MOISPU30BaHHbIN cBET. 3akoH Mamoca.

28. Tlonsipusanusi cBeTa IPH OTPAXKECHUH H IpeoMiieHHH. 3akoH bproctepa. #

29. JIpoitHoe myuenpenomieHue. [1oasipous! 1 noaspu3aoOHHbIE IPU3MBIL.

30. TennoBoe U3JIydeHHUE, €r0 XapaKTepUCTHKU. AOCOMOTHO uepHoe Teno. 3akon Kupxroda.

31. 3akon Credana-Bonbimana. PacnipesiesieHue SHEprHH B CIIEKTPE aOCOMIOTHO YEPHOTO Tela.
3akoH cMmenenus Buna.

32. KantoBas runore3a u popmyia Ilnanka.

33. ®otosddext u ero Buasl. Bremnnit horosddexr. YpapHenue DifHirtelina s BHEMHEro (o-
To3¢ekra.

34. ®oroHbl. DHEPrHs, Macca U UMITYJILC (DOTOHOB. &

35. KopmyckyispHO-BOTHOBOH Xyanusm. I'mmoresa ne bpokina. CooTHOIIEHUS HEONPEIETEHHO-
CTEH. '

36. Bonunosas ¢yukims. Obiiee ypasHenue Illpenunrepa. Craunonaproe ypasuenue Illpenunre-
pa.

37. YacTuia B OJHOMEPHOM MOTeHIMaNBHO# sive. [Ipunimn cooTBercTBUs bopa.

38. Iocrymnarel Bopa. ATom Bojioposa B Teopun bopa.

39. Bomopoonoio6Hbie aTOMBI B KBaHTOBO#M Mexanuke. KBaHTOBbIE 4MCia: riiaBHOE, OpOMTAsIb-
HOE, MAarHUTHOE. DHEPreTUYECKUH CIIEKTP aTOMOB H MOJIEKYJI.

40. Omeit IlITepna u I'epnaxa. CruH 3nekTpoHa. CIMHOBOE KBAHTOBOE YHCIIO.

41. DneMeHTHI 30HHOHM TEOPHH KPUCTAIIOB. 3aNOJHEHHUE 30H: METAJUIbI, JUAJIEKTPHKH, IOJIYNpO-
BOJHMKH.

42. DIeKTpONnpPOBOAHOCTh MOMYIPOBOAHHKOB. CoOcTBeHHbIe MoaynpoBoHuKH. [loHsaTue apipoy-
HOM MPOBOJAMMOCTH.

43. ITpuMecHBIE ITONYTIPOBOIHUKH.

44. KoHTaKTHBIE SBJICHHS.

45. CocraB aapa. Hykiionsl. MarHuTHBIE U 3JIEKTPHYECKHE CBOMCTBA AED.

46. Jledext Macc U SHEPTUs CBA3HU sfpa.

47. BzaumoneiictBre HykJI0HOB. CBOMCTBA M MPUPOAA ANEPHBIX CUIL. SAepHBIE MOAEIIH.
48. PainoakTHBHOCTh. 3aKOH PaIn0aKTUBHOIO NIPEBPAIIEHHS.

49. 3aKOHOMEPHOCTH U MPOUCXOXKAEHHE anlb(a-, 6eTa- U raMMa- U3Ty4YeHHUs aTOMHBIX SJep.

&
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50. Slnepnble peakuuy u uX THIBL Peakuus nenenus siapa. Llermas peaknus neneHust. Pusnueckue
OCHOBHI SIZIEPHOM SHEPreTUKH.

51. Peaxuuu cunTe3a. YrpapiseMble TEpMOSIEPHbIE PEAKITH.

52. DnemMeHTapHBIe YaCTHIIBI M HX Kiaccupukanus. Kapiu.

53. Tunsl GyHnamMeHTAIBHBIX B3aUMOZEHCTBHIL. XapaKTepHCTHKHI (GyHIaMeHTaNbHBIX B3aMMOICH-
creuii. KBaHTHI (yHIaMeHTaNBHBIX MOTIEH.

ab
6.5. ®onj olleHOYHBIX CpeacTB
Tonuprii GaHK 3aaHui 1St TeKyIero, py6GexHbIX KOHTPONEH W MPOMeKyTOY-
HOM aTTeCTaluMy MO AUCUUILIMHE, I0KA3aTeNd, KPUTEPHH, IIKAJIB OLCHUBAHUS KOM-
NETEHIMH, METOJIMYECKUE MaTepUaisl, ONpeeIsIoLIye MPOoLeyphl OLEeHHBAHHS 06-
Pa3oBaTeNIbHBIX Pe3yJbTaTOB, IPUBEAECHBI B y4eOHO-METOAUYECKOM KOMILIEKCE JIHC-
LIUTUTHHBI. a

7. OCHOBHAS U JOINOJITHUTEJIbHASl YYEBHAS IUTEPATYPA

7.1. Ocnognas yuebnas 1umepamypa
1. T.X. Tpopumona. Kypc duzuku. M.: Beicimas mxoma, 2003
2. A.I'. Yepros, A.A. Bopo6bes. 3amaunnk mo dusuxe. M.: UsnatensctBo dusmko-
MaTeMaTH4YeCKOH nuTepatypsl, 2003 &

7.2. /lononnumensnaa yuebnaa 1umepamypa
1. A.A. Jletnad, B.M. SIsopckuit. Kype ¢usuku. 4 uzn. Ucnp. M.: Uspatenbekuii
HEeHTp «Akagemus», 2003
2. Ouzuka. CoBpeMeHHbIH Kype [DnekTpoHHsii pecype]: Yuebunk / Hukepos B.A. -
M.: Uznarenscko-Toprosas koprnopanus "Jlamkos u K°", 2012. - 452 ¢. — JOCTYN H3
9BbC «KoncynbranT CTyneHTay. -

8. Y‘IEEHO-METO}.IUH‘IECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOUN PABOTBI OBYYAIOIIIUXCS

1. T.H. Hosroponosa. Msyuenne rapmorndeckux konedanmii. KI'V, 2013, 12¢
2. b.C. Boponnos. IIpoBepka 3aKkoHa JMHAMMKH BpAILATEIHHOTO JABHOKEHHUS]. KI'Y.
2009, 13c

3. T.H. Hosropozosa, B.M. OBcsiHOB. Ornpe/ienieHne OTHOLIEHHS TEMI0eMKOCTell ra-

3a C% MeTonoM aauabarHoro pacmmpenus. KI'Y, 2015, 14¢

4. B.M. OBcsiHoB. M3yuenue sIBIeHNUs 31€KTPOMArHUTHOM MHAYKuuH. K'Y, 2016, 12
5. T.H. Hosroponosa, B.M. OscsiHoB. Co3nanue 31eKTpOCTATHIECKOTO OIS U HC-

cienoBaHue ero xapakrepuctuk. KI'Y, 2016, 11c¢ 5

6. A.I'. Knabykos, H.B. Hectepos. Usyuenue 3aBrcumMocTr COMPOTHBIIEHUS MOITY-
IIPOBOAHMKOB OT TeMneparypol. KI'Y, 2011, 14c.

7. T.H. HoBropoznosa, B.M. OBcsiHOB. I/I3yquHe sSIBJIEHUs] UHTepdepeHun cBeTa.
KI'V, 2015, 14c
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9. PECYPCBI CETU «<MHTEPHET»,
HEOBXO/IUMBIE JJIs OCBOEHUS JUCIIUILINHBI

dist.kgsu.ru - Cucrema noaepxku yue6Horo npouecca KI'V;
http://www.allphysics.ru - (®u3suka a5t Bcex)

http://www.fepo.ru - (®enepanbhsiit MHTEPHET-IK3aMEH )

http://www.physics.ru - (OtkpsiTas pusmka) -

et

10. ”TH®OPMAIIMOHHBIE TEXHOJIOT U H,
ITPOI'PAMMHOE OBECIIEYEHUE
A THO®OPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI

. 9BC «JIanpy <
9bC «KoHCynbTaHT CTyIEHTa»

IBC «Znanium.com»

«I"apanT» - cripaBOYHO-TIPaBOBast CHCTEMA

11. MATEPHAJIBHO-TEXHUYECKOE OBECINIEYEHUE
JAACIHUITIINHBI =
Marepraibho- TexHEYecKoe O6ecIieuenne 10 pealM3aliy TUCIHILIAHb] OCYIIECTBISETCS B
cooTBeTCTBUH ¢ TpedoBanus PI'OC BO no nanHoit 06pa3oBarenbHoi [Iporpamme.
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FY
[TPUJIOXXEHME |
AHHOTaIWA K paboueii [IpOrpaMMe AUCHMILIAHEL -

«DPuszukay

00pa30BaTENBHOMN IPOrPaMMBI BBICIIEro o0pa3zoBanus —
NporpaMmel OakanaBpuara
27.03.04 YnpaBiieHHe B TeXHHYECKHX CHCTEMAX
HanpaBJIeHHOCTb: CHCTEMBI M TeXHHYECKHe CpeacTBa aBTOMATH3aUMH H
ynpasJjieHusi

Tpynoemkocts nuctmmnune: 10 3E (360 akanemudeckux gacos)
Cemectpsr: 1, 2 (ounas popma 00y4eHus)
Dopma POMeKYTOYHO# aTTeCTAITHN: OK3aMeH, 3K3aMeH &

Conepxanue nUCIUILTHHEL

Du3nuecKue OCHOBBI MEXAHUKH. Mexanudeckue koneGaHust U BONHEL Moute-
KyJsipHas (Qu3MKa ¥ TepMOIUHAMUKA. DIeKTpUIecTBO M MarHetHsMm. Onruka. Die-

MCHTBI KBaHTOBOH ()U3MKM U (DU3MKHK TBEpHOro Tena. ATOMHAs u sIIEpHasi PHU3UKA.
OU3UIECKHH IPAKTHKYM.
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JUCT
PETHCTPAUNH H3MEHEHHH (100 /IHeH i) B paGo4yio nporpammy &
Y4eOHOH JHCHHIIMHDI
«Dusuka»

Usmenenns / nonosnenns B padouyio nporpammy
Ha20__ /20__ yw4eGuwblii roxa:

&
OtBeTcTBEeHHbIN MpenogasaTes / ®.N1.0. / =
VsMeHenus yTBepikieHs! Ha 3aceaHuy Kaeapel «  » 20 T,
ITporokon Ne
3aBenyromuii kadeapoii « _» 207 " r

PN

Usmenenus / nonosnenns B pabouyio nporpammy
Ha20__ /20__ y4eGHblIii roxa:
&
’ @

OtBeTcTBeHHBIN NpenoxaBaTes / D.1.0. /
V3MeHenys yTBepikIeHb! Ha 3aceqaHuu Kadenapel «  » 20 L.,
IIpoTokon Ne
3asenyonmii kadenpoii Ty 20 i

-
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