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Kour. 4. Ha arrecr. 0,4 0,4 0,4 0,4 0,25 0,25 1,05 1,05
Konur. 4. Ha arTect. B ieproy 9C 2,35 2,35 2,35 2,35 4,7 4,7
B TOM uncie uHr. 24 24 24 24 24 24 72 72
Hroro ayn. 90 90 72 72 54 54 216 216
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Cam. pabota 89,6 89,6 71,6 716 53,75 53,75 214,95 214,95
Yacel Ha KOHTPOJIb 33,65 33,65 33,65 33,65 67,3 67,3
Hroro 216 216 180 180 108 108 504 504
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1. HEJIM OCBOEHUS JTUCHUIIJIMHBI (MOYJISA)

11 LleJ'II: TperoiaBaHus JUCIIUIUIAHBIL:

12 (bOpMHpOBaHI/le y 06yqa}0mﬂxc;{ €CTECTBEHHOHAYYHOI'0O MUPOBO33PEHUA; HAYYHOT'O MBINVICHUA,; EJIOCTHOTO IPEACTAaBJICHUA O (bI/BI/I‘IeCKI/IX 3aKoHax
OKPYKaroLIEro Myupa B X €AWHCTBE U B3aUMOCBA3H; HABBIKOB IPUMEHCHUSA MOJIOKEHUI (byH,HaMeHTaJ'ILHOﬁ (1)143]41(1/[ TP PEIICHUNA KOHKPETHBIX
HpeﬂMeTHO-HpO(bPUIbHLIX 3amad, Teopemqecxoﬁ u HpaKTH‘{eCKOﬁ 6a3bl 1t YyCOenurHoro 0OCBOCHUA UMM CIICUAJIbHBIX JACLMUILIAH.

1.3|3a1auu IUCHUTUIMHBL:

1.4|— ocBoeHue 00yyaromMMuUCs 3HaHUI 00 OCHOBHBIX (PU3HYECKHUX SBJICHUAX M MPOLIECCAX, OCHOBHBIX (PU3MYECKUX BEIMYMHAX U PU3MYECKUX KOHCTAHTaX,
OCHOBHBIX (DH3MYECKHX 3aKOHAX U TPAHULAX UX IIPUMEHUMOCTH, QYHAAMEHTAIBHBIX (QH3UYECKHX SKCIIEPUMEHTAX U X POJIHU B PA3BUTHU HAyKH, HA3HAYCHHU
U IPUHLUIAX ACHCTBUS BaKHEHIINX (U3MUECKUX IPHOOPOB;

1.5]— npuobperenue 00y4armuMucs YMEHHI 00bSICHUTh OCHOBHBIE Ha0JII0/IaeMble IPUPOIHBIC U TEXHOTCHHBIE sIBIICHHs 1 3()(eKThI Ha Oa3e 3aKOHOB
KJIACCHYECKOM U COBPEMEHHOM (HH3HKH;

1.6]- HpHOGpC’TCHI/IC OﬁyanOHlP[MI/ICSI yMCHI/[ﬁ ¥ HaBBIKOB UCIIOJIB30BAHUS METOOAUKHA (1)1/[31/[‘ICCKI/IX I/I3MCpCH]/Iﬁ n 06pa60TKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX,
HCIIOJIB30BaHUA MCTOO0B (1)I/I3I/I‘ICCKOFO MOACIUPOBAHUA I PCIICHHUS KOHKPETHBIX €CTCCTBCHHOHAYYHBIX U TCXHUYCCKUX 3a/1a1,

1.7]— npuobperenue 00y4aroUMUCs HABBIKOB 3KCILTyaTallii OCHOBHBIX IIPHOOPOB M 000PYI0BaHMsI COBPEMEHHOI (r3nueckoil 1aboparopuu, 00paboTKH 1
HHTEPIPETUPOBAHHS PE3yJIbTATOB SKCIIEPUMEHTA.

2. MECTO JUCHHUIIJIMHBI (MOYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI

Iukn (pa3nen) OIT: B1.B.02

3. KOMIIETEHIIUHA OBYYAIOLIEIOCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCHUIIIMHBI (MOYJIS)

TTK-2: criocoOHOCTBIO IPOBOIUTH TEOPETHIECKUE U IKCIICPUMEHTAILHBIC Hay4HbIC HCCIISIOBAHNS 110 TIOUCKY M IIPOBEPKE HOBBIX HJICH COBEPIICHCTBOBAHMUS HA3EMHBIX
TPAHCIOPTHO-TEXHOJIOTHUECKHX CPEJICTB, HX TEXHOJIOIMYECKOro 000pyI0BaHUs U CO3JIaHUsI KOMIUIEKCOB Ha UX Oase

3HaTh:

METOIBI TCOPETUICCKOT'O U DKCIICPUMCHTAJIBHOTO HCCIICTIOBAaHUA (IJI/ISH‘{eCKI/IX 06T>GKTOB, IIPOLIECCOB U ﬂBHCHHﬁ, HCIOJIB3YEMBIC IS ITIOMCKAa U IIPOBEPKE HOBBIX e
COBEPIICHCTBOBAHHUA HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTUICCKUX CPEACTB, UX TEXHOJIOTUICCKOTO oGopyuoaaHnﬂ 1 CO3JaHUs KOMIIJICKCOB Ha UX Gaze

VYmMmerb:

TIPUMEHATH METOABI TCOPETUICCKOT'0 U SKCIICPUMEHTAIIBHOTO UCCIIETOBAHU (1)H3quCKHX O6’beKTOB, TIPOTIECCOB U S{BHCHHﬁ, HCIIOJIB3YEMBIC JUTSA ITIOMCKA U IIPOBEPKE HOBBIX
uaeu COBEPIICHCTBOBAHHUA HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTHICCKUX CPEACTB, X TEXHOJIOTHICCKOTO oﬁopyz{osanm M CO3/IaHUS KOMILJICKCOB Ha MX 0a3e

Bnaners:

HaBBIKAMH IPUMEHEHHSI METO/I0B TEOPETHYECKOTO M 3KCIIEPUMEHTAIBHOTO MCCIEA0BaHus (PH3HUECKHX 0OBEKTOB, IPOLIECCOB U SABJICHHUI, HCIOJIb3YEMBIX ISl [IOUCKA U
MIPOBEPKE HOBBIX H[ICH COBEPLICHCTBOBAHMS HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTHYECKUX CPEICTB, HX TEXHOJIOIHYECKOro 000pyI0BaHUS M CO3/1aHUsI KOMIUICKCOB Ha HX
6aze

OIIK-6: CIOCOOHOCTBIO CAMOCTOSITENBLHO WM B COCTABE IPYIIITBI OCYIIECTBIATE HAYYHYIO ACATEILHOCTD, PEaTn3ys ClICLUaIbHbIC CPEACTBA U METOBI HOIyYCHHS
HOBOTO 3HaHUs

3HaTh:

OCHOBHBIE MOHSATHS M 3aKOHBI KIIACCUYECKON 1 COBpeMCHHOﬁ (I)I/BI/IKI/I JUIsL  OCYIIECTBJICHUS Hay‘{HOPI JACATENBHOCTH, peAIn3ys CICHHUATIBHBIE CPEICTBA U METOAbI
TIOJTy4€HHsT HOBOTO 3HaAHUS

YmMmerb:

KCIIOJIb30BaTh OCHOBHBIC TIOHSATHS U 3aKOHBI KJIACCHYCCKOW U COBpeMCHHOﬁ CI)I/BPIKPI AJIsT  OCYLIECTBJICHUS Hay‘iHOﬁ ACATEIIBHOCTH, peAIn3ys ClICUAIbHBIC CPEACTBA U
METO/BI ITOJTyYE€HUSI HOBOT'O 3HAHUSA

Bnaners:

HaBBIKaMH IIPUMEHECHUST OCHOBHBIX TOHSATHI U 3aKOHOB KJIACCHYECKOM 1 COBpeMeHHOﬁ (1)1/[3!/"(" JUIA OCYIIECTBJICHUSA Hay'mor?[ JACATCIBHOCTH, PCaJIN3ys CIICHAaJIbHBIC
CpeacTBa U METOIBI ITOJTYYE€HHUA HOBOT'O 3HaHUA

B pe3yabTaTe 0cBOCHHS AUCIMILIMHBI (MOLYJIs1) 00yYAKOIIUIiCS 10/ IKeH

3.1|3uare:

3.1.1| MeTo/1BI TEOPETHYECKOTO U IKCIIEPUMEHTAIBHOTO MCCIIEI0BaHMs DU3UYECKHX OOBEKTOB, TPOLIECCOB U SIBIICHHH, UCIIOJIb3yEMbIe IS IOMCKA U IIPOBEPKE
HOBBIX I}l COBEPILIEHCTBOBAHUSI HA3EMHBIX TPAHCIIOPTHO-TEXHOJIOTHIECKUX CPEICTB, UX TEXHOJIOTHIECKOro 000PY/I0BAHHUS M CO3AaHUS KOMILUIEKCOB Ha UX
Oase;

3.1.2| oCHOBHBIE MOHATHS U 3aKOHBI KJIACCUYECKOH U COBPEMEHHOM (DM3HKH JUIsl  OCYILIECTBIICHUS HAyYHOH JEsTEeIbHOCTHU, Pealn3ys CrelMallbHble CPEICTBA U
METO/IbI IOJTyY€HHsl HOBOTO 3HAHUs

3.2|Ymers:




[PUMEHSITH METO/IbI TEOPETHYECKOTO M SKCIIEPUMEHTAIBHOTO HCCIEA0BaHNS (PU3MIECKHX OOBEKTOB, MIPOLIECCOB U ABJICHHH, UCIIOJIB3YEMBIC [UIs TOUCKA 1
[POBEPKE HOBBIX H/ICH COBEPLICHCTBOBAHMUS HA3EMHBIX TPAHCIIOPTHO- TEXHOJIOTHYECKHX CPE/ICTB, UX TEXHOJIOTHIECKOr0 000PYIOBAHHS U CO3AAHUS
KOMILIEKCOB Ha MX 0ase;

322

HCIOJIb30BaTh OCHOBHBIE MTOHATHS U 3aKOHBI KJIACCHYECKOH U COBpeMeHHOﬁ (bI/BI/IKI/I JUIA  OCYIIECTBJIICHUA Haquoﬁ JCATCIIBHOCTH, pE€ATN3Ys ClICIHAJIBHBIC
CpeacTBa U METOJbI NOJTYYEHUA HOBOTI'O 3HAHUA

3.3

Baajgern:

331

HaBBIKaMHU NPUMEHEHHUA METOA0B TEOPETHYECCKOI0 U SKCIIEPUMEHTAJIBHOTO UCCIICI0OBaHUA d)H3I/I'{eCKI/IX OGLGKTOB, TPOLIECCOB U }IBHeHHﬁ, HCIIOJIB3YEMBIX I
IIOMCKa 1 MPOBEPKE HOBBIX uien COBEPILICHCTBOBAaHUA HA3E€MHBIX TPAHCIIOPTHO -TEXHOJIOTUYECKUX CPEIACTB, UX TEXHOJIOTHYECKOI'O o60py11013aﬂm[ u
CO31aHUs KOMIIJIEKCOB Ha UX 6336;

332

HaBBIKaMU IIPUMCHCHHUSI OCHOBHBIX TIOHSTHUI U 3aKOHOB KJIACCHYECKOIl U COBpCMCHHOﬁ q)I/I3I/IKI/I JUIL OCYLICCTBIICHUS Haquoi/'[ JACATCIBHOCTH, PCATIU3YsI
CIICUAJIBHBIC CPEACTBA U METOMIBI ITOJTYYCHUS HOBOT'O 3HAHUST

4. CTPYKTYPA U COAEPKAHHUE JUCLIUIIIAHBL (MOLY.JIST)

Kon 3ansitus HaumeHoBaHMe pa3/iei0B U TeM /BU/ 3aHATHS/ Cemectp / Yacos Tpumeuyanue

Kype

Paznen 1. PU3MYECKHUE OCHOBbI MEXAHUKH

11

KUHEMATHKA MATEPUAJIBHOU TOUKU IIpeamer u MmeToabt 1 4
MeXxaHHKH. Mojienu MaTepualibHOM TOUKH U TBeporo tena. [lonsrue cucremsl oTcyera. BekropHoe u
KOOP/MHATHOE OIMCAHUE JBHKCHHS MaTepuaIbHONH TOUkH. OCHOBHBIC KWHEMATHUECKHE
XapaKTePUCTUKU MaTePUAIBHON TOUKH: Pa/idyC-BEKTOD, HepeMellleHNe, IPOHACHHBIN My Th, CPEIHSS U
MTHOBEHHAs! CKOPOCTb, CPE/JHEE U MTHOBEHHOE YCKOPEHUE, TAHTCHIINAIBHOE U HOPMAJIbHOE
yckopenue. BpaiarenbHoe JBIKEHUE MAaTePHAIbHON TOUKH. BeKTOpHI yriia moBopoTa, yrioBoi
CKOPOCTH H YIJIOBOTO YCKOpeHust. CBsi3b MEXK/Ty yIVIOBBIMH M JIMHEIHBIMY BenuuHamu. /JIex/

1.2

OrnpeziernieHue MIOTHOCTH TBEPJOTO Tella MPABHIBHON reoMeTpuyeckoit Gpopmel. /J1ad/ 1 4

13

Kunemaruka marepuasnsHoit Touku /IIp/ 1 4

14

OCHOBbBI IMHAMUKU INOCTYIIATEJIBHOI'O JIBUXKEHW S TEJIA IoctynarensHoe 1 4
newkenue. [lepsoiii 3akon Hetotona. [lonsTre nHepTHOH Macchl Tena. Bropoit 3akon HetoTona n
noHsTHE cuibl. Tpernii 3akoH HerotoHa. Bujs! crit. Cuita TSHKECTH, CHIIa BCEeMHUPHOTO TSATOTECHHS, CHIIa
YIPYrocTH, cuiia Tpenust. HennepipansHble ciucteMsl otcyera. LIeHTpoOekHbIe CHITH MHEPIIMHU 1 CHITBI
Kopwuommuca. /JIex/

15

OCHOBBI IMHAMHKH TIOCTYIIATEILHOTO JIBMKeHHs Tena /TTp/ 1 4

1.6

3yueHne 3aKOHOB MOCTYIATEILHOTO ABMIKEHHUS C IOMOIbIO MalnHb!l ATBYA. /J1ab/ 1 2

17

3AKOHBI ISMEHEHUS 1 COXPAHEHW UMITYJIBCA, SHEPTY 1 MOMEHTA 1 6
NMITVJIbCA Mmmynsc MaTepuanbHON TOUKH 1
MEXaHUUECKOH CHCTEMBI, 3aKOH ero N3MEHEHHs U coXpaHeHHs. L[eHTp Macc MeXaHHIeCKOH CHCTEMBI H
ypaBHEHHE ero ABIkeHns. Kunetnueckas sHeprus u 3akoH ee n3Menenus. KoncepsaruBHbIe 1
HEKOHCepBaTHBHBIE CHIIBL. TToTeHInanbHas sHeprus. CBsi3b MeX/y MOTEHINATBLHON SHEPTHeH 1
CHJION. 3aKOH U3MEHEHUsI M COXPAHEHNUSI [TOJTHOW MEXaHHIECKON SHePIUH CUCTeMbl. MOMEHT UMITYJIbCa
MaTtepuaIbHON TOUKH M MEXaHUYECKOIl CUCTEMBI, 3aKOH €ro N3MEHEHUs U coxpaHenus. /JIex/

1.8

3aKOHbI U3MEHEHHUS 1 COXPAHEHHUS UMITyJIbCa, DHEPIHH M MOMeHTa uMityJisca /Tlp/ 1 6

1.9

TIpoBepka 3aKOHOB COXPAaHEHMUsI HMITYJIbCA U SHEPTHU NPH coyaapenun tein /J1ab/ 1 2

1.10

JNHAMUKA BPAILIATEJIBHOT'O IBMXXEHW A TBEPIOI'O TEJIA 1 8
OCHOBHOI1 3aKOH BPAILATEILHOTO JABHKEHHS TBEPIOTO TeJa BOKPYT HEMOBIKHON ocu. MoMeHT
MHEpLUK. BbIYKCclIeHHe MOMEHTOB MHEPLIMU OHOPOAHBIX CHMMETPUYHBIX Tell. Teopema IllTeiinepa u
ee npuMeHeHne. KuHeTnueckas SHeprus BPAIaTellbHOrO JABHKEHHUS TBEPOTO TeENa.

/TTex/

JlnHaMuKa BpamaTebHOro JBIKEHHs TBepaoro tena /T1p/ 1 8

M3ydenue qUHAMUKY BPAIATEIFHOTO IBIKECHUS C HOMOIIbI0 MasTHHKa Obepbeka. /JTab/ 1 2

113

MasitHuk Makcseia. OHpeneneHHe MOMCECHTa WHEPIIUH TEJI U IIPOBEPKA 3aKOHA COXPAHCHUA DHEPTIHUH. 1 2
/J1a6/




1.14 MEXAHUWYECKUE KOJIEBAHUS 6
Onpenenenue konebanuii. XapakTepUCTHKH FAPMOHNYECKUX KoneOaHuii. DopMyrna CI0XEeHUs IBYX
rapMoHHYecKuX KoseOanuii. [Ipumeps! koaebaTeIbHbIX CHCTEM: IIPYKUHHBIH, MATEMAaTHYECKHI 1
usnyeckuii MasTHUKY. Y paBHEHUE 3aTyXaIONIHX KOJICOAaHUH U ero pereHue. XapakKTepuCTHKI
3aTyXaloluX KojeOaHui. YpaBHEHNE BBIHYKICHHBIX KOJICOaHUH MO JIeHCTBUEM IrapMOHHYECKU
H3MEHSIOLICHCS BHELHEH CHIIBI M €ro pelieHue. SBieHne pe3oHanca.
/JTex/
1.15 Mexanuyeckue konedanus /IIp/ 6
1.16 OmnpejeneHne yCKOpeHusi CBOOOHOTO MaIeHUsI IPH TIOMOLIM MaTeMaTHYecKoro MastHuka. /JIa6/ 2
1.17 OnpeneneHue MoIyJIsl CIBUTa C HOMOLIBIO NPYKMHHOTO MasTHUKA. /JIab/ 2
Pasgen 2. TEPMOJIUHAMUKA U MOJIEKYJISIPHASI ®U3UKA
21 DJIEMEHTBI TEPMOJMHAMUMKA OCHOBHBIE OIIPE/ICIICHUS U 4
MOHATHS TepMoHamMuKH. HyJieBoe Hauyao TepMOJAMHAMUKY H TIOHSTHE TEMIICPATyPhL.
Tepmonunamuueckue GyHKIUH cocTosiHus. [lepBoe Havano TepMoArHAMHKH. TermoeMKOCTb.
W3omporeccsl. Bropoe Hauano TepMoIMHAMUKE B pa3IHYHbIX (GopMyupoBKax. [IoHsSTHE TEMI0BOMi
mammasl. KI1/] terumoBoii mammasl. [{ukn Kapao u reopema Kapro. Hepasencrso Knaysuyca.
Ourporms. Tperbe Havano TepMoguHaMuKH. /JIex/
2.2 DnemenTsl TepmoguHamukw /I1p/ 4
2.3 DJIEMEHTBI CTATUCTUYECKOU GU3UKHU. 4
OCHOBHBIE T10JIOXKEHUS] KHHETHYECKOI TEOPUH HACATBHOTO ra3a. YPaBHEHHUs COCTOSHUS HJICAIbHOTO U
peasbHOro ra3a. Y paBHeHHe KHHETHYECKON TeOpHUHr ra3oB Ui 1aBieHus. Pa3oBoe MpoCTPaHCTBO.
Dyukuus pacnpenenenus. Kinaccuueckas u kBaHtoBasi craTucTka. Pacripenenenne Makcpesuia.
Bapomerpuueckas popmyna. Pacnpenencune bonbimana. IToHATHE 0 KBaHTOBOM CTaTHCTHKE
Boze-Ditnmreiina n ®epmu-/upaka. CBA3b SHTPOITHHU C TEPMOIHMHAMUYECKON BEPOATHOCTHIO. SIBIICHMS
nepeHoca.
/JTex/
24 OnemeHThI cratucTHyeckoi dusuku /IIp/ 4
25 Omnpenenerne KodhduimeHTa BI3KOCTH KUIKOCTH 110 Metoay Crokca. (OnpeaeneHne OTHOMCHHS 2
TEIJIOEMKOCTEH ra3a MeToI0M anabaTHuecKoro pacumpenus.) /J1a6/
Pasznea 3. JJIEMEHTBI CIEIIAAJIBHON TEOPUU OTHOCUTEJIBHOCTH
31 INoctynars! crienuanbHOI Teopun oTHOCHTeNnbHOCTH. [IpeoOpasoBanust Jlopenua. CiencTsus u3 9
npeobpasoBanuii Jlopenia. HTepBai Mexay coObITHsAME. VIMITYIIbC B CHIELHAIBHON TEOPHHI
OTHOCHTENBHOCTH. OCHOBHOM 3aKOH PENSTHBUCTCKON MHAMUKY MaTepHAIbHON TOUKH. DHEPTuUs B
CcrennaabHON TeopuH oTHocuTenbHocTH. /Cp/
Paznen 4. CAMOCTOSITEJIBHASI PABOTA
4.1 TToaroroBka k sexiusm /Cp/ 18
4.2 Toaroroska k aGoparopusiM pabotam /Cp/ 18
43 IMoaroroBka K npakTHYecKuM 3aHsThsm /Cp/ 36
44 BeInonHeHHe KOHTPOJIbHOM padoTs /Cp/ 8,6
Pa3gen 5. KonTtakTHbIE 4achl Ha ATTeCTALMIO
51 KontponsHas pabora /KA/ 04
52 Koncynprarmst nepes sx3amerom /KD/ 2
53 Oxk3ameH /KD/ 0,35

Paznen 6. JIEKTPUYECTBO U MATHETU3M




6.1

OJIEKTPOCTATHUYECKOE IIOJIE B BAKYYME

Onextpuyeckuii 3apsaz U aeKTpocTaTHyeckoe nose. HanpsokeHHOCT M TOTeHIMa
3JIEKTPOCTaTHYECKOTo Nojs. CBOMCTBO CyNepHoO3HIMH A1 JIEKTPOCTaTHIECKUX Hoei. CBA3b MEXITy
HaIpPsKEHHOCTBIO JIEKTPOCTATUYECKOT0 M0JIA M oTeHIMasoM. [ToTok BekTopa HanpsHKeHHOCTH
9JIEKTPUYECKOTO 110J11 Yepe3 MoBepXHOCTh U Teopema I'aycca. [Tpumenenune Teopemsl ['aycca k pacuery
JIEKTPOCTATUYECKUX NosIel. Teopema o LUPKYJIALMH JUIS BEKTOPA HANPSHKEHHOCTH AJIEKTPUUECKOTO
T0JIs.

/Jlex/

6.2

DJIEKTPOCTATUYECKOE ITOJIE B ITPOBOAHUKAX U JUSJIEKTPUKAX

BHCKTPI/I‘{CCKI/Iﬁ JUIIONIb 1 3HCKTPH‘{CCKHI>’I ﬂHHOHLHLIﬁ MOMCHT. I[I/IHOJ'ILHLIG MOMCHTBI MOJICKYJI
JUDJICKTPHUKA. HOHSIPHBIG W HCTIOJIPHBIC JUDJICKTPUKH. HOJIﬂpI/I3aHI/[$I JUSJICKTPUKOB. BCKTOP
nonsipusaiuu. Teopema ["aycca is BeKTopa NoJspu3aii. BEeKTop 2JIEKTPUYECKOro CMEIEHH .
VCI0BHS Ha IPAHMUIIE ABYX JMJIEKTPUKOB. [IPOBOJHUKH B 3JIEKTPOCTATHYECKOM T10JIE. DIEKTPOEMKOCTh
YEIMHEHHOT0 TIPOBOIHUKA. KOHIEHCATOPEI. DHEPIUsI CUCTEMBI 3apSI0B H DJIEKTPHUECKOTO TIOJIS.

/Jex/

6.3

DnexTpocraTHyeckoe mose B Bakyyme u Bemectse /I1p/

6.4

Ipumenenue Teopemsl Octporpaickoro-I'aycca st pacyera dIeKTPOCTATUYECKUX TOJEH.
Cerneroanextpuku /Cp/

6.5

HccnenoBanue 31eKTpOCTaTHICCKUX monei. /JTad/

6.6

TIOCTOSIHHBIN DJIEKTPUYECKUI TOK

YcnoBust CYLIECTBOBAHHUs MMOCTOSHHOTO JJIEKTPUIECKOI'0 TOKA. Cwuiia ¥ IIJIOTHOCTH TOKA. YPaBHeHl/le
HenpepbIBHOCTHU. 3akoH OMa JijIst OTHOPOJHOTO YYacTKa IEMH. DISKTPOABIIKYILAs CHIa U HAMIPSHKECHHUE.
3akon OMma Juist HEOTHOPOAHOT O yuacTka remnu. [IpaBuia Kupxroda. [IpruMepsl pacuera pa3BeTBICHHBIX
JIEKTPHUUYECKUX LeTei ¢ moMolbto npaBuil Kupxroga. Pabora u MOIIHOCTE TOKA. 3aKOH
Jlxoyns-Jlenua.

/Jlex/

6.7

TocrostHusIit anekTpuyeckuii Tok /Ip/

6.8

N3yuenne 3akona Oma. /JIab/

6.9

TIOCTOSIHHOE MATHUTHOE IIOJIE B BAKYYME 1 BEIHECTBE

MaruanTras naaykims. 3akon bruo-Caapa-Jlamiaca, MarHuTHOE 110JI€ ABMIKYIIIETOCs 3apsia, CHila
Jlopenna, 3akoH Amrnepa. Teopema 0 IHPKYJISIUA 171 BEKTOPAa MAarHUTHON MHAYKIMH U ee
npumeHeHue. Teopema "aycca uist MarHUTHOTO TIOJIA.

MarnuTHbIC MOMEHTBI aTOMOB U MOJIEKYJI. BekTOop HaMarHMYeHHOCTH BemecTBa. Teopema o
IUPKYJIALNH JUIsl BEKTOpa HAMAarHUYEHHOCTH. MarHuTHasi BOCHIPUHUMYHBOCTh U MarHUTHAs
MPOHMIIAEMOCTH BerecTBa. HampspkeHHOCTh MarHUTHOTO nosist. Teopema o UPKYIAINK ISl BEKTOPBI
HANpPsYKEHHOCTH MArHUTHOTO MOJIs. Y CJIOBUS JUIsl MATHUTHOTO 1101 HA IPAHHIIE Pa3Jena JIByX Cpell.
JlnamarseTuky, napamarsetuky. @eppomarneTuk. MarautHsiil rucrepesuc. Temneparypa Kropu.
TIpupona peppomarnernsma.

/Jlex/

6.10

TlocrosiHHOE MarHUTHOE MoJie B Bakyyme U Betectse /ITp/

6.11

Onpeaene}me OTHOLICHUA 3aps/ia 3JICKTPOHA K €ro Macce METOAOM MarHeTpoHa. /JTa6/

6.12

OmnperneseHne TOPH30HTAIBHOI COCTABISIIONICH HHAYKIMH MarHUTHOTO 1ostst 3emin. /J1ab/

6.13

Ornpezernenne paboThl BBIXO/A IEKTPOHOB U3 MeTauIa. /J1a6/

6.14

OJIEKTPOJUHAMUKA

3aKoH dIeKTpoMarHuTHON nHAykKiuu. IIpasmio Jlenia. CrocoObl N3MEHEHHUsI MArHUTHOTO MOTOKA.
IIpupoaa >1neKTpOMarHuTHON HHIYKIHUU. SIBIeHNuEe caMOMHAYyKIMHU. MHIyKTHBHOCTD. B3anMHas
nHIyKIus. B3anMHas nHAYyKTHBHOCTD. Teopema B3auMHocTH. Tok cMemenus. Teopema 0 HUPKYIJISAIUI
MAarHUTHOT'O HOJIS B CIIy4ae MPUCYTCTBUs EPEMEHHBIX 3IeKTPUUECKUX noneil. YpaBHeHus MakcBeiia B
UHTErpanbHoit hopme. /Jlex/

6.15

DnexrpoanHamuka /I1p/




6.16 CHsATHE KPHBOM HAMAarHU4YMBAHUS U IIETIIM THCTEPE3Nca ¢ MOMOLIbIO octuuorpada. /J1ab/ 2
6.17 M3yuenue siBeHus B3aMMHOW MHIYKIuH. /J1ad/ 2
6.18 V3yueHne MarHUTHBIX CBOMCTB (heppoMarneTukos. /JIad/ 2
Paznen 7. KOJJEBAHUS Y1 BOJTHBI
7.1 OJIEKTPUYECKHE KOJIEBAHUA 4
Konebatensublit koHTYp. CBOGOHBIC HE3aTyXaIOIIHE U 3aTyXaIOIIHe TAPMOHHYECKHE KOIeOaH s B
KoJie6aTeIbHOM KoHType. DopMyJIa [s epHoa KoebaHuil. BeiHyskeHHbIe rapMOHIYECKUe
KoJiebaHus B KoJebaTenbHOM KOHTYype. SIBieHue pesonanca. IlepeMeHHbIil TOK. AKTHBHOE,
MHYKTHBHOE 1 EMKOCTHOE COIPOTUBIICHHE B LIENH IIEPEMEHHOT0 TOKa. PaboTa 1 MOIIHOCTH B Lien!
HEPEMEHHOr0 TOKa. JIeliCTBYIOIIEee 3HAUCHUE TOKA U HANPSDKEHHS.
/Jlex/
7.2 OJIEKTPOMAT'HUTHBIE BOJIHBI 2
OKCNepHMEHTAIBHOE MOJTyYeHUE dIeKTPOMArHUTHBIX BOJIH. CyIeCTBOBAHHE dIEKTPOMATHHUTHBIX BOIH
Kak cle/cTBHe ypaBHeHU MakcBeinia. JlnddepeninanbHoe ypaBHEHHE 3JICKTPOMArHUTHON BOJIHBL
CBs13b M@Ky BEKTOPAMH HAIPSDKCHHOCTH 3IEKTPHIECKOr0 X MATHUTHOTO MOJIEH B DI€KTPOMArHUTHON
BouHe. [IpesiomMiIeHne IeKTPOMATHUTHBIX BOJIH HA IPAaHUIIE pa3ziena ABYX cpel. DHEPIHsl U HMILyJIbC
9IEeKTPOMATHUTHBIX BOJIH.
/Jlex/
7.3 DIeKTpOMarHuTHbIC KoeOanus u - BonHsI /I1p/ 2
74 HccenenoBanue 3aryxarommx Koyebanuii B konebareasHoM koHType  /JIad/ 2
Paznen 8. CAMOCTOSTEJIBHASL PABOTA
8.1 Toxroroska k nexuusm /Cp/ 18
8.2 TloaroroBka k npakTuueckuM 3ausaTusiM /Cp/ 18
8.3 Tloaroroska k aboparopusiM pabotam /Cp/ 18
8.4 BeInonHenue KOHTPOJIbHO# padoTs! /Cp/ 8,6
Pa3znen 9. KoHTaKTHBIE Yachl HA ATTECTALNIO
9.1 Kourponbhast pabora /KA/ 04
9.2 Koucynbrauus nepen sx3amenom /K3/ 2
9.3 Ox3amen /KD/ 0,35
Paznen 10. OITUKA
10.1 TEOMETPUYECKAS OIITUKA. 2
TToHsTHE CBETOBOIO Ty4a. 3aKOH IPSIMOIHHEHHOIO PACIPOCTPAHEHHS CBETOBBIX JIyUeil B OXHOPOIHBIX
cpenax. 3akoH oTpaxeHus. 3akoH npenominenus. [Ipuanun depma. [lonHoe oTpaskeHue.
LleHTpHpOBaHHBIC ONTHIECKUE CHCTeMBL. [IpeoMICHNE CBETOBBIX Jy4ueii Ha IOBEPXHOCTH
chepraeckoro 3epkaia. [IpenomieHne cBera Ha chepuuecKoil HOBEPXHOCTH pasfiesa ABYX CPes.
Tonkue nuu3bL. M306paxkeHne IPEAMETOB ¢ IOMOLIBO JTHH3. OCHOBHBIE (POTOMETPUICCKUE BETHIHHBL.
/Jlex/
10.2 I'eomerpuueckas ontuka /Ip/ 2
10.3 OmnpernesieHne mMoKa3aTesst IPEIOMIICHHS CTEKJIa ¢ ITOMOLIBI0 MUKpOcKona. /J1ab/ 2
104 MHTEP®EPEHIMS 1 IUDPAKIIMSI CBETA 2

KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. MIHTEepdhepeHIus cBeTa, yCIoBUEe MAaKCHMYOB U
MuHUMYMOB. Oribit FOHra. MHTEephepeHiys cBeTa B TOHKHX IUICHKAaX ¥ IUIacTHHKaxX. Onpe/eneHne
mudpakiyn. [puammn [Noiirenca- @penens. Meton 300 @penenst. udpaxuns Openens Ha Kpyriom
orBepctun u aucke. Judpaxims Opaynrodepa na ognoit memm. Judpakims Gpaynrodepa na

T (PaAKIMOHHON pereTKe.

/Jlex/




Onpenenenue paanyca KpUBH3HbI JIMH3bI Iy oMoniu konew Hetotona. (MuaTepdepenuus ceera. OnbiT
TOHra.) /JTa6/

10.6 M3Mepenne JUIMHHBI CBETOBOM BOJIHBI € TOMOIIBIO Au(pakunoHHon penreTku. (M3yuenne audpaxkunm
cBeTa Ha OJJMHOYHOI IIesH U qupaKIMOHHON pemnieTke.) /J1ab/

10.7 JUCIIEPCHA U ITOJISIPUBAIIS CBETA
Jlucriepeus cBeta. DIEKTPOHHAs TEOPpHs AUCIIepCHH cBeTa. EcTecTBeHHbIN U MOJISIPU30BaHHBII CBET.
Tlonspu3anus cBeta Npy OTpaXKEHUH U TPEJIOMICHUH Ha TPAHULIE ABYX JUNICKTPUKOB. IIpoxoxaeHne
CBETa Yepe3 aHU30TPOIHbIE KpUCTaIbl. [1o1pru3aliMOHHbIE IPH3MBI U IIOJIAPOM/IBbL. 3aKoH Maioca.
AHaJus3 NoJIApU30BaHHOTO CBETa. Bpalenue n10CKoCTH NOoNsApU3aluH.
/JTex/

10.8 BonnoBas ontuka /ITp/

10.9 OnpezesieHre yria nojxHo# nossipusanud. /J1ad/

10.10 IIpoBepka 3akona Mairoca. /J1a6/

10.11 Omnpenenenne K03 HUIMEHTA MOTIOMEHHS NPO3payHbIX Tel. /J1ad/
Paznen 11. KBAHTOBASA ®U3UKA

111 KBAHTOBAS OIITUKA
TeruioBoe U3IyYeHHUE U ero XapakTepucThku. 3akoH Kupxroda. 3akonsl Credana - bosbimana 1
cmenierns Buna. ®opmyist Penest-Jxunca u [Tnanka. Iunoresa [Tnanka. @otousl. @otospdexr.
YpasHeHue DitHmrTeiiHa 11 BHemHero potospdexra. DHEprus 1 uMIysc GpoToHa. JlaBneHne cBera.
Dddext Komnrona u ero snemMenTapHas Teopys. EXMHCTBO KOPITYCKYJISPHBIX M BOJHOBBIX CBOMCTB
JEKTPOMATHUTHOTO U3ITy4CHHS.
/J1ex/

11.2 KsanroBas onruka /ITp/

113 CHsTHE BOJIETAMIICPHOIA, JTIOKCAMIIEPHOM M CIICKTPAIBHON XapaKTEPUCTUK (OTOIIEMEHTa 1
omnpe/enenue paboTsl BeIxoa d1ekTpona. (Porosddekr.) /J1ad/

114 OrmpeiesieHne TeMIepaTypHOi 3aBUCMMOCTH MHTCHCUBHOCTH M3/TyY€HUS] HUTU JIaMIIbl HAKaJINBaHHUL.
(3y4eHue 3aKkOHOB TEMJIOBOTO M3Iy4YEHHUS C HOMOIIBIO IPKOCTHOTO rmupometpa.) /J1ad/

115 SJIEMEHTBI KBAHTOBOM MEXAHUKIA U ATOMHOMN ®U3UKHI
CrekTpbl aToMOB 1 MoJiekyJ1. CrekTp atoma Bogoposa. Teopus atoma Bogopoza o bopy. I'nnotesa ne
Bpoiins. Coiicta Boan e Bpoiins. CooTHoenne HeonpeneneHHocreit I'eiizendepra. BoiaHoBas
(YHKIWMS U ee BepOSTHOCTHAs HHTeprperauus. HaboiaemMple BeTMYUHBI B KBAHTOBOH MEXaHHUKE U X
n3mepenus. O6iee ypasuenue llpenunrepa. CranuonapHoe ypasHenue IlIpenunrepa. [[Bmkenne
cBOOO/IHOM yacTHIbI. JIBIKEHHE B MOTEHIMANIbHOI siMe. [ToTeHimanbHblii 6apsep. 'apMoHHYeCcKuii
OCLIJIIATOP. ATOM BOJIOPOZA B KBaHTOBOIT Mexanuke. CruH 31ekTpoHa. CIIMHOBOE KBAHTOBOE YHCIIO.
TIpuHIMI HePa3INYMMOCTH TOXKIECTBEHHBIX YacTuL. PepMuoHbI 1 6030HbL [Tepruoauueckas cucrema
3JIeMeHTOB MeH ieneeBa.
/JTex/

11.6 DJIeMEeHTbI KBAHTOBOM MEXaHHUKH 1 aToMHOU dusuku /TTp/
Paznen 12. ®PU3UKA ATOMHOTI'O SIAPA U QJIEMEHTAPHBIX YACTHI]

12.1 DJIEMEHTbBI ®U3MKU ATOMHOTI'O SJIPA

Jedexr maccel u sHeprus cBsi3u supa. CIuH sapa ¥ ero MarHUTHBI MOMEHT. SIiepHble critbl. Mopenn
sapa. PaqroakTHBHOE N3ITyYEeHHE 1 €r0 BHJIBL. -PacIiaj. -M3JyueHHUe. -U3lIydeHune. S epHble peakiu u
WX OCHOBHBIC THITBL. Peakims nenenus sinpa. Llennas peaxkuus nenenus. Peakiwys cuHTe3a aTOMHBIX
aaep.

/TTex/




12.2 OJIEMEHTbBI ®U3MKHN SJIEMEHTAPHBIX YACTUL] 3 2
Kitacces! anemMeHTapHbBIX YacTUII M BH/bI X B3auMo/eiicTuii. Kitaccudukarms sneMeHTapHbIX 4acTHLL.
TIpuHIMI HEPa3INYMMOCTH TOXKIECTBEHHBIX YacTuLl. CIIMH U Apyrue KBaHTOBBIC YHCIIA
9JIeMEHTapHBIX. YaCTHIIbI U aHTUYACTUIIBL. BO30HBI U (hepPMUOHBL. AJIPOHBI U ME30HBI. JICNITOHBL.
TIpomexyTouHble 0030HBI. KBapKH M ITIOOHBIL.
/Jlex/
12.3 DOneMeHTh! (YU3HKH aTOMHOTO S/Ipa M 3JIEMEHTapHbIX yactuil. /ITp/ 3 4
Paznen 13. CAMOCTOSATEJIBHASL PABOTA
131 Tloaroroska k siekuusim /Cp/ 3 9
13.2 TloaroroBka K mpakTHyeckuM 3aHaTusm /Cp/ 3 18
133 Tloxgroroeka k mabopaTopHeiM padoTtam /Cp/ 3 18
134 Tloaroroska k 3auery /Cp/ 3 8,75
Pasnen 14. KoHTakTHBIE Yachl HA ATTECTALMIO
14.1 3auer /KA/ 3 0,25

5. OHEHOYHBIE MATEPHAJIbI

OueHOYHbIEC MaTepUabI IS IPOBEACHHS MPOMEKYTOUHOI aTTeCTaluy 00y4arOIUXCsl IPUBEACHBI B IPHIIOKEHUH K padoyeil porpamMme AUCUUILIHHBL.

@DOpMBI U BUABI TEKYLIETO KOHTPOJIA MO JUCLHILINHE (MOIYIIIO), BU/IbI 3alaHUH, KPUTEPUH UX OLICHUBAHUS, PAacHpe/ieicHe 0aioB MO BUAM TEKYILEro KOHTPOJIS
Ppa3pabaThIBAIOTCS MPETIOJaBaTEIEM JUCLMIUIHHEL C Y4ETOM e CHeU(HKH U JOBOAATCS 0 CBEACHHS 00y4alOIMXCsl Ha IEPBOM y4eOHOM 3aHSATHH.

Texyuii KOHTPOJIb YCTIEBAEMOCTH OCYIIECTBIISICTCS PEMNOAaBaTeIeM AUCHUILIMHBI (MOYJIs), KaK IpaBHIIo, ¢ ucronb3oBanueM DMOC nim myTeM mpoBepKu
MTMCbMEHHBIX PaboT, MPETYyCMOTPEHHBIX PabOYMMH IIPOrpaMMaMH JUCLIUIUINH B paMKaxX KOHTAKTHOW PabOThI M CaMOCTOSTENIbHON paboThl 0Oyuaromuxcst. s
(hUKCHPOBaHKS PE3y/IBTATOB TEKYILEr0 KOHTPOJISI MOXKET HcTonb30BaThest DMIOC.

6. YYAEBHO-METOJAUYECKOE U TH®OPMAIIMOHHOE OBECHIEYEHHUE JUCHUIUIMHBI (MOAY JIsT)

6.1. Pekomenayemas iutepaTtypa

6.1.1. OcHoBHasl IMTEpaTypa

ABTODBI, COCTABUTEIN 3aryiaBue Wsnarensc On. aapec
TBO, TOJ
JI1.1  |Casenses U. B. Kypc o6weit pusnku. T. 3. KBanrosast onrtuka. AtomHast pusuka. Gnsnka | CaHKT- https://e.lanbook.com/b
TBeporo Tena. MU3KKa aTOMHOTO sIIpa 1 2JIEMEHTapHBIX YacTuil: yueOHoe |IlerepOypr : 00k/106893
nocobue Jlans, 2018
JI1.2  |Casenses U. B. Kypc obuieii puzuku. T. 2. DnekrpudecTBo U Maraetn3M. Bonubl Onruka: | CaHKT- https://e.lanbook.com/b
yueGHoe rocobue TerepOypr : 00k/113945
Jlanb, 2019
JI1.3  [CaBembes U. B. Kypc obuieit ¢pusuku. T. 1. Mexanuka. Mosiekyisipaasi pusuka: yaedHoe CankT- https://e.lanbook.com/b
nocodue ITetepOypr : 00k/113944

Jlanb, 2019




ABTOpBI, COCTaBUTEIIH 3arnasue Wznarenbe Om. agpec
TBO, TOJ
JI1.4 |Yepros A.T'., BopoGbes A.A., |O0was ¢usuka Mocksa: http://www.book.ru/bo
Maxkapos E.®., O3epos P. I1., KnoPyc, 2020 0k/933946
Xpomos B.H.
6.1.2. /lonoJiHUTE/IBHASI JIUTEPATYPa
ABTOpBI, COCTaBUTEIN 3armaBue W3znatensc Om. agpec
TBO, TOJ
JI2.1  |Ilankapun W.IL., Kupesnos |OOwas ¢usuka. COOpHUK 33124 Mocksa: http://www.book.ru/bo
A.IL, Ky6apes C.H., KnoPyc, 2019 0k/933565
Pazunosa C.M.
JI2.2  |BopoGbeB A.A., Yepros A.I. |3anaunuk no duzmke Mocksa: http://www.book.ru/bo
KuoPyc, 2017 0k/920827
6.2 MHdopManmoHHbIe TEXHOJIOI'HH, HCII0JIb3yeMble IPH 0CYLIECTBJIEHUH 00Pa30BaTeILHOIO MPOLEcca Mo JUCHHUILIMHE (MOYJII0)
6.2.1 TlepeyeHb JTMUEH3HOHHOT0 M CBOGOIHO PACHPOCTPAHIEMOr0 IPOrPAMMHOI0 00ecreYeHust
6.2.1.1|MS Office
6.2.2 Iepevenn npodeccHOHANBLHBIX 023 JAHHBLIX H  HHAOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
6.2.2.1| EcrecTBeHHOHAy4HBIH 00pa3oBareibHbIi moprai: http://en.edu.ru/
6.2.2.2| MexnyHaposas npodeccroHanbHas 0a3a naHHbIX «SpringerMaterialsy: https://materials.springer.com/
6.2.2.3|KoHcynbTaHT mioc
6.2.2.4|T"apant ACITVDKT

7. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIUIMHBI (MOYJIS)

71

YueOHble ay JUTOPUH JUIsl POBEACHHUS 3aHATHI JEKIMOHHOTO THIIA, YKOMIUICKTOBAHHBIC CIIELHAIN3UPOBAHHON MEOEIIbIO M TEXHHIECKUMH CPEJICTBAMH
00yueHHs: MyJIbTHMEUiTHOE 000pYA0OBaHUE [UIs IPEAOCTABICHUS y4eOHOI nH(popMarmK GOJIBIION ay IMTOPHH H/HIIH 3ByKOYCUIIMBAIOLIEee 000py10BaHHE
(cTaroHapHOE MM TIEPEHOCHOE).

7.2

VueOHble ay IUTOPHUH IS IPOBEACHNUS 3aHATHII CEMHHAPCKOTO THIIA, TPYIIIOBBIX U HHIUBU/YaIbHBIX KOHCYIIBTALMIA, TEKYIEro KOHTPOJIS U IPOMEIKY TOUHOM
aTTECTALNH, YKOMILICKTOBAHHbIC CIICLIHAIM3UPOBAHHON MEOEIbIO i TEXHHIECKUMU CPEICTBAMU O0YUCHHS: My IbTHMEINITHOE 000py10BaHHE W/NIN
3BYKOYCHIIMBaIOLIee 000pyJ0BaHKE (CTALIMOHAPHOE WIIH IEPEHOCHOE)

7.3

TlomereHust 11t CAMOCTOSITEIIBHOM pabOThI, OCHAIIICHHBIE KOMITBIOTEPHOH TEXHUKOH ¢ BO3MOXKHOCTBIO MOKIIOUYCHNUS K ceTH "MHTepHeT" 1 obecrnedeHnemM
JIOCTYIIA B 9JICKTPOHHYI0 HHPOPMAIHOHHO-00pa30BaTENbHYIO CPEy YHUBEPCHTETA.

74

IMomemnienust 1715 XpaHEHUst ¥ TPOMHIAKTUIECKOT0 00CTy)KUBaHUS yueOHOr0 000py T0BaHUS

75

JlaGopaTopuu, OCHaIIEHHBIE CIICIMAIBHBIM JJa00PaTOPHBEIM 000pyI0BaHHEM:

7.6

JlaGopaTopust MexaHHKH, BKIIoUaromas: 610k sekTponHslit ®M1/1, mamnna Ateyna @M1 1, mastauk Makceina @M12,  yHUBepCallbHBIH MasTHUK
OM13,mastHuk Obepbexa PM 14, moxyns FOnra u moxyns casura ®M 19, coynapenue mapos @PM17;

77

JlaGopaTopust SJIEKTpHYECTBa 1 MarHeTH3Ma, BKJIto4arornas: creHjpl TKO anekTpudectBa M MarHeTnsMa, B ToM uucie ocumiuiorpadsr C1-94, reneparopst
CUTHAJIOB HU3KOYacTOTHBIC ['3-118, HCTOUHMKY MUTaHUs, Mara3iuHbl CONIPOTHBIICHHH, Habop Mo yeit DI1D;




7.8

JIaGopaTopus ONTHKY, BKIIFOYAOLIAs KOMILUIEKT ONTHYecKoro obopynosanust PMC, B ToM unciie: 6a3bl ONTHYECKON CKaMbH, IIOTYIPOBOIHUKOBBIC J1a3€PhI C
IOCTHPOBOYHBIM MOZYJIeM, (POTONPHUEMHHKH, HAOOP JIMH3, SKPaHbI ¢ MacIITaOHOH ceTKoit; aBToTpancdopmarop oaHodasuslii JJATP-2,5; komiuiekT (hosuimii.




