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1 lesin ocBOCHUSA TUCHUTIMHBI (MOYJIA)

[ensiMu oCBOEHUSI TUCHUIUINHBI «DU3UKa» SBISAIOTCS:

- O3HAaKOMJIEHHE C OCHOBHBIMU (PM3MYECKHMHM SBJICHHUSIMHU, 3aKOHAMHU U I'pAaHUIAMU UX
IPUMEHUMOCTH U151 (POPMHUPOBAHUS MPEACTABICHUN O COBPEMEHHOW HAYYHOH KapTHHE MUPA;

- IPUMEHEHHE OCHOBHBIX 3aKOHOB U SIBJICHUH (U3MKH NPHU PEIICHUH 3a/1a4, BOZHUKAIOIINX
B TIOCJIEAYIOLICH PO ECCHOHATEHON 1eATEIIbHOCTH;

- IpUOOPETEHUE HABBIKOB 3KCIIEPUMEHTAIBHOIO MCCIEA0BaHMs (PU3HUYECKHX MPOLIECCOB,
OCBOCHHE METO/IOB MOIY4YEHUS 1 00pabOTKH SMIMPUIECKON HH(POPMAITHH.

2 MecTo TUCHHMILIMHBI (MOAYJis1) B CTPYKTYpe 00pa30BaTe/ibHOI NMPOrpaMMbl
MOJAroTOBKH 0akajiaBpa (Marucrpa, cenuaaucra)

Juctummaa «Pu3nkay BXOIuT B 0a30BYIO 4acTh 0JIoka 1 00pa3oBaTeIbHON MPOTPaMMBL.

s u3yueHus: AUCUMILTUHBI HEOOX0IMMBI 3HAHUS (YMEHUs, BIaieHus), chopMupoBaHHbBIE
B pe3ysbTaTe M3ydeHus (PU3UKH B pe3ysbTaTe n3ydeHus Tucumuind «Dusukay, «MarteMaTrkay,
«Xumusi» Ha 6a3e cpeHero (IMOJIHOro) 00IIero oopa3oBaHus.

N3zyuenne pusnku 6a3upyeTcs Ha 3HAHUU TaKHX Pa3/IelIOB MAaTEMaTHKHU Kak quddepeHiu-
albHOE W HWHTErpalibHON ucumcneHue, nuddepeHranbHble YpaBHEHHs, BEKTOPHBIM aHAIU3,
TapMOHUYECKHN aHaiIHu3, Teopus (YHKIUH KOMIUIEKCHOTO NMEPEMEHHOTO, JIMHEHHas anre0pa,
ypaBHEHUs MaTeMaThueckoi ¢u3uku. M3 Kypca XumMuu He0OXOIUMBI 3HAHUS CIAECAYIOIINX pas3-
nenoB: nepuoandeckas cucrema J.M.MenneneeBa, CTpykTypa NepUOIAYECKON CUCTEMBI, CTPOE-
HUE aTOMa, 3JICKTPOHHBIE U AIIEKTPOHHO-Tpadudeckre GopMyIbl JIEMEHTOB, STEKTPOXUMHUSL.

3HaHus (YMEHUS, BIAJCHUS), MOJYYEHHbIE IPU M3YYEHUU NAHHOW NUCUUIUIMHBI OyayT
HEOOXOIUMBI B U3YUEHUU MOCIEAYIOUIUX TUCITUILINH:

-TeIUIO- U XJIAIOTEXHHKA;

- XUMUS,

- METPOJIOTHS M CTaHIAPTU3AINS,

- IPOLIECCHI U anmnapaThl MUIIEBbIX TPOU3BO/ICTB;

- (PM3UKO-XUMHUYECKHE OCHOBHI U OOIINE TPUHIIMITEI TEPepadOTKH PACTUTETLHOTO CHIPHSI.

3 Komnerenuuu odyyarouerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS
AUCHHUILNIMHBI (MOLYJIs) M INIAHMPYeMbIe pe3yJIbTaThbl 00y4eHust

B pesynbpTaTe ocBoeHMs nuCHMIUIMHBI «DU3MKa» 00ydYarOMIMICS ITOKEH 00yaaTh cie-
JTYIOIIUMU KOMITETEHIIUSIMU:

[TIK-5 CriocoOHOCTBIO HCTONB30BaTh B MPAKTHYECKOW AESITEIBHOCTH CICIHATA3UPOBAH-
HBIC 3HAHUS (PYHIAMEHTATBHBIX Pa3JeioB PU3UKHU, XUMUHU, OMOXUMHUHU, MATEMATHKH JIJISI OCBOE-
HUSA QU3UIECKUX, XUMUIECKUX, OMOXUMHUECKNX, OMOTEXHOJIOTHUYECKIX, MUKPOOHOIOTUUECKHX,
TerI0(QU3NUECKUX TPOIECCOB, MPOUCXOASIINX MPU MPOU3BOICTBE MPOIYKTOB MUTAHUS U3 pac-
TUTEITLHOTO CHIPHS

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaThl O0yUeHUS
KOMIIETEHIINH

[TK-5 CrtocoOHOCTBIO UCIIOJIB30BATh B MPAKTUUECKON JICSITEIIBHOCTH CIICIIHAIM3UPOBAHHBIC 3HA-
HUS (QyHIAMEHTAIBHBIX Pa3AeNioB GU3UKH, XUMHUH, OMOXUMHUH, MaTEMATHKHU JJIs OCBOSHUS (-
3MYECKUX, XUMUYECKUX, OMOXHUMHYECKUX, OMOTEXHOJIOTUYECKUX, MHUKPOOHUOIOTHUECKHUX, TEl-
T0(pU3UIECKUX MPOIECCOB, MPOUCXOSANINX MPU MPOU3BOJACTBE MPOAYKTOB MUTAHUS U3 PACTH-
TEIHLHOTO CHIPhSI

3HaTh MCTOABI aHaJIn3a U MOJACIIUPOBAHUA CIIOKHBIX (1)I/I3I/ILICCKI/IX IMpOLECCOB;
MCTOABI U TTOAXOAbl K TCOPCTUUCCKOMY U SKCIICPUMCHTAIILHOMY HUCCJIC-
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CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs

KOMIIETEHIINH
JIOBaHUIO, NPUMEHsAEMbIE B (PU3HMKE U PAaCHPOCTPAHSAIOLIUECS Ha Apyrue odia-
CTH 3HAHUM.

Ymerb UCIOJIb30BATh CIOXKHBIE (PU3MUECKUE MOJIENU JJs ONMCAHUS peallbHBIX IMPO-
LIECCOB, BBIOMpATh METObI MCCIECIOBAHMS, C MOMOIIBIO MPUOOPOB U3MEPSATH
¢u3nyeckue BEIMYUHBI, [IPOU3BOAUTE 00pPaOOTKY SKCIEPUMEHTAIbHBIX JaH-
HBIX, IPOBOJINTH aHAJIN3 MOJYYCHHBIX PE3yJIbTaTOB

Bnagers HaBBIKAMU PA0OOTHI ¢ MIMPOKUM KpyroMm (pu3mueckux mpubopoB u o0opyaoBa-

HUS;

METOAAMHU TpPOBEACHUS (U3NUECKUX M3MEPEHMH, pacuera BEeJIUYMH, aHaIu3a
IIOJIyYCHHBIX JAHHBIX Y HABBIKAMU IUIAHUPOBAHMS MCCIENOBATEIBCKOIO IIPO-
ecca.




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO01ast TPy10€eMKOCTh TMCHHUILIHHBI COCTaBJIsIeT 8 3a4eTHBIX eUHUIl 288 akajl. yacoB, B TOM 4HcJIe:

— KOHTaKTHas padora — 25,8 yacos:
— ayauTtopHas — 20 akaj. 4acos;
— BHeayAuTOpHas — 5,8 akaj. 4acoB

— camocTosTeNbHas padota — 244,8 akaj1. 4acoB;

— TIOJATOTOBKA K dK3aMeHy — 17,4 akaj. yaca.

AynuropHasn . o
KOHTaKTHas pabo- § i 2
Ta = g dopma TeKyIero KOHTPOJIs g -
Paszpnen/ rema < (B akan. yacax) | & ¥ — Bup camocroATenbHOU yCIIEBAaEMOCTH 1 < Gl
JVCIUIITIAHBI = c e x| 5w E, ) g paboTEI IPOMEKYTOYHOM arrecra- | & § qE)
= |&E|EE| 8¢ 1507 SRCR=
= |8 Z|£E| 28 = 2
= |28 288 = S
1. MexaHuka
1.1. Kunematuka u guHamMuka mocrymnarensb-| 1 1 10 - [ToaroroBka k mabopaTopHbIM H |- TabopaTopHas padora Ne 1- - |ITK-5 —
HOTO M BPAIIAaTeIbHOTO BIKEHHUS NPaKTHYECKUM 3aHITHUSIM; KOHTpoJIbHast padboTa Ne 1 3y6
1.2. 3aK0HBI COXpAaHEHUS B MEXAHHUKE 1 05 | 21 12 - [IpopaboTka nekimii;
- CaMoCTOSTENTLHOE U3yUYCHHE
1.3. Mexanuueckue KojaeOaHHs ¥ BOJTHBI 1] 05 10 VUeGHOM 1 HAYUHOH THTEPATYPHL
- Pabora ¢ 31eKTpoHHBIMU yueo-
HUKaMH;
- Pemenvie nHAMBUAYaIbHON
KOHTPOJIbHOM paboTs! Ne 1
Hroro no pazneny 1 2 | 221 32
2. DIIeKTPOMAarHeTH3M




AynuropHas . e
KOHTaKTHas1 pabo- § 5 2 L
Ta = g dopma TeKylero KOHTpPOJIA Eph !
Paznen/ Tema g (B akaz. yacax) = = Buz camocTosTeIbHOU YCIIEBAEMOCTHU U g5 =
JUCLIUIINHBI = = | w5 = E; B8 paboThI IIPOMEXKYTOUHOU aTTecTa- g = q:)
= |2E|EE|l 8¢ nuu S8 2
5 Sz 52| 8 S =g
= E8|ES8|Ss S
a,
2.1. Dnektpuyeckoe mojie B Bakyyme 1 B Be-| 1 0,5 7 - [loaroroBka k nabopaTopHbIM U |- JabopatopHas padota Ne 24 |IIK-5 3ys
LIECTBE IIPAKTUYECKHUM 3aHATUSAM; - KOHTpoJbHas padora Ne 1
2.2. IlocTOSIHHBIN 3JIEKTPUYECKHUM TOK 1 1 2 104 - [IpopaboTka nekuuit;
- CaMOCTOSITENIHOE U3YUYEHHE
2.3. MaraurtHoe 110je B BaKyyM¢ M B BCIIC- 1 0,5 7 yqe6H()f/'1 u Haqu()f/'I JUTEPaTypHI;
CTBE - Pabota ¢ 31eKTpoHHBIMU yueO-
2.4. DnekTpoMarHuTHas HWHIyKOus. Onek-| 1 0,5 7 HUKaMH,
TpHUUeCKHe KoeOaH!s U MepeMEHHBIN TOK - Pemienue nHIMBUyaTbHOM
KOHTpPOJIbHON paboThl Nel
Hroro no pasneny 1 2 2 31,4
Hroro nmo xkypey 1 4 | 421 63,4 JK3aMeH
3. MonekynsapHast Guszuka U TEPMOJMHAMHKA
3.1. MonekynsipHO-KUHETHYECKAsT TEOPUSI 1 0,5 0,51 23 - [loaroroBka k mabopaTopHbIM U |- mabopaTopHas padota Ne 14 |I1K-5 3y6
MPAKTUYECKUM 3aHITHSIM; - KOHTpOJbHas pabota Ne 2
3.2. TepmoauHAMHKa 1 (05| 21 |0,51 23 - TIpopaGoTKa exumuii;
- CaMoCTOSTENTLHOE U3yUYCHHE
yueOHOW U HAyYHOU JIUTEPaTyphl;
- Pabora ¢ 31eKTpoHHBIMU yueo-
HUKaMH;
- Pemuenne nHAMBHIyadIbHOU
KOHTPOJIbHON paboThl Ne 2
Hroro no pasneny 1 1 2 | 11 46




AynuropHas

38 &
KOHTaKTHas1 pabo- S 5 2 L
Ta = g dopma TeKylero KOHTpPOJIA Eph !
Paznen/ Tema g (B akaz. yacax) = = Buz camocTosTeIbHOU YCIIEBAEMOCTHU U g5 =
IV CIIUTLINHBI < = | w5 = 3 B8 paboThI MIPOMEKYTOYHOU aTTecTa- § = q:)
S |8&E|EE| 8¢ nuu S8 2
5 Sz 52| 8 S =g
= E8|ES8|Ss S
a,
4. BonHoBas onTHKa
4.1. DnekTpoMaraHuTHbIE BOJIHBI 1 0,5 20 - [loaroroBka k nabopaTopHbIM U |- JabopatopHas padota Ne 34 |IIK-5 3ys
IPAKTUYECKUM 3aHITHSIM; - KOHTpOJbHas pabora Ne 2
4.2. Unrepdepennus u audpakuus cero-| 1 0,5 1 11 26 - TIpopaboTKa JTeKIHif;
BBIX BOJIH - CaMOCTOSITENIbHOE U3yUYeHUE
yueOHOW U HAyYHOU JIUTEPaTyphl;
- Pabota ¢ 31eKTpOHHBIMU yueO-
HUKaMU;
- Pemenne nHanBUAyanbHON
KOHTPOJIBbHOI paboThl Ne 2
Hroro no pasaeny 1 1 1 1n 46
5. KBanroBas ¢usuka
5.1. KanToBas onrtuka 1 0,5 0,5 22 - [loaroroBka k 1abOpaTOpHBIM M| - KOHTpOJIbHAS pabota Ne 2 |ITK-5 3y6
MPAKTUYECKUM 3aHATHUSM;
5.2. DiieMeHThI KBAHTOBON MEXaHUKH 1|05 1 0,5 24 |- IIpopaGoTKa NeKIIHil; - maboparopHas padota Ne 42
- CaMOCTOSITENIHOE U3Y4YEHHE - KOHTpONbHast pabota Ne 2
y4eOHOW 1 HAyYHOU JIUTEPaTyphl;
- Pabora ¢ 31eKTpoHHBIMU yuel-
HUKaMU;
- Pemuenne nHAMBH YA IbHOU
KOHTPOJIbHON paboThl No 2




AynuropHas

c's s
KOHTaKTHas1 pabo- § 5 2 L
Ta = g dopma TeKylero KOHTpPOJIA Eph !
Paznen/ Tema g (B akaz. yacax) = = Buz camocTosTeIbHOU YCIIEBAEMOCTHU U g5 =
JUCUUILIHBI = = e wl| 5w 3 G paboThI IIPOMEXKYTOUHOU aTTecTa- g = q:)
S |8&E|EE| 8¢ nuu S8 2
= 8| 52|28 5 2
= E8|ES8|Ss S
2,
Hroro no paznenry 1 1 1 1 46
6. ATomHas U siiepHas Gu3nKa
6.1. ®usnka aroma 1|05 0,5 20 |- [TogroToBka k mabopaTtopHEIM U |- TabopartopHas padota Ne 42 |[IK-5 3y8
NPaKTUYCCKUM 3aHSATHSIM; - KOHTpOJIbHasI pabota Ne 2
6.2. ®u3nka aTOMHOIO s1pa 1] 05 1 0,5 23,4 |- IIpopaboTka nexuui; - KOHTpoOJbHas padora Ne 2
- CaMoCTOSTETLHOE U3yUCHHE
yueOHOW U HayYHOU JIUTEepaTyphl;
- Pabota ¢ 31eKTpOHHBIMU yueo-
HUKaMHU;
- Pemuenne nHAMBHIyaIbHOU
KOHTPOJIbHON paboThl Ne 2
Hroro no pasneny 1 1 1 1 43,4
Hroro no xypcey 1 4 (42| 4 1814 JK3aMeH
HUroro mo nucuuiinue 11 | 8/4 | 8/4A | 4 2448 IK3aMeH
JK3aMeH




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

Jns dopmupoBaHus KOMIETEHIMH W peailu3aliy MPeayCMOTPEHHBIX BHJIOB Y4eOHOI
paboTel B yueOHOM  TpoIlecce  HUCHOIB3YIOTCS  MPAOUUUOHHAA U MOOYIAbHO-
KOMNnemeHmHOCHHAA TEXHOIOTHH.

Hcnons3yroTes caeayomue BUAbl JICKIHAN:

6800HAs JIeKyusl — 3HAKOMUT CTY/ICHTOB C II€JIbI0O U Ha3HAUYEHUEM Kypca, €ro poJbio U Me-
CTOM B CUCTE€ME€ Y4YEOHBIX THUCUHUILINH; AACTCS KPATKUUA UCTOPUUYECKUM 0030p pa3BUTHUS JaHHOU
HAyKH, CBA3BIBACTCS TEOPETHUECKOE COepkKaHUe yueOHOW AUCIMILTUHBI ¢ Oynyliend mpakTude-
CKOM paboToii crienuanucra, 1aeTcst XapakTepUCTHKA Y4eOHO-METOAMYECKUX TOCOOUH IO KypCy,
BBIJIA€TCS CIIMCOK JIUTEPATyphl U COOOIIAIOTCA HK3aMEHALIMOHHBIE TPEOOBaHMUS;

ungopmayuonHas nekyus - TPAAUIUOHHAS JICKIHs, Ha KOTOPOH HMPOHCXOJUT HM3JI0KEHHE
coJlepKaHusl yueOHON AUCIUILIINHBL

0030pHas nekyus — YATAeTCs B KOHLE pa3/iena; B HEM OTpa)KaroTCs BCE OCHOBHBIE TEOpE-
TUYECKHUE MOJOXKEHHS, COCTABIIAIONINE HAYYHO-TIOHATHIHYIO OCHOBY JIaHHOTO pa3jesia, UCKII0-
yasi IeTalIu3aliio ¥ BTOPOCTENIEHHBIA MaTepua;

npobeMHas NeKyus — UCTIONB3YETCs KaK AJIEMEHT B COCTaBE JICKIIMH, KOT/1a TIepe]l CTYIeH-
TaMH CTaBUTCSA HEKOTOpas Mpo0ieMa 1 MpeiaraeTcss HATH TOAXO0/IbI U IYTH K €€ PeIICHUIO;

JleKYusA-8u3yanu3ayus — JeKUUu ¢ IpUMEeHEeHHuEeM (U3HYECKUX IEMOHCTpalUid ¢ 00bscHe-
HUEM MPOUCXOJSALINX SIBICHUH, OJI0KOB MH(POpPMAIMKU B BUAE CXEM, TaOJIHL], PUCYHKOB, a TaKKe
KOMIIBIOTEPHBIX IEMOHCTPAIIH.

Teopernueckuii MaTepHra 3aKpeIuiIeTCs B X0/1€ JJa00paTOPHBIX, MPAKTUUECKUX, CEMUHAP-
CKUX 3aHSATHUSX.

B xone n1abopaTopHbIX U NMPAKTUYECKUX 3aHITUN MPAKTUKYETCS MHTEPAKTUBHBIE METOJIbI
o0ydJeHusi, Takue Kak paboma 6 manvix epynnax(2-4 denoBeka), HHAUBUAyaAIbHOE OOyUYCHHE,
KOHTpOJIUpyeMasi caMocTosiTelibHast padota. [Ipu oOpaboTke pe3ynbTaToB (PU3MUECKOTO DKCIIE-
pUMeHTa npuMeHsitoTes | T-uemoouwr.

6 YueOHO-MeTOAMYEeCKOE 0OOecTieYeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[To mucrummne «®dusuka» MpeaycCMOTpEHa ayJUTOpHAs U BHEAYIUTOpPHAS CaMOCTOSI-
TenbHas paboTa 00yJaromuxcsl.

AynutopHas caMOCTOsATeIbHas paboTa CTYACHTOB MpPEIoiaraeT pelieHne KOHTPOIbHBIX
3a7la4 Ha MPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayIMTOPHBbIE KOHTPOJIbHBbIE padoTsl (AKP):

AKP Nel «Mexanuka. Moaekyasipaas ¢puznka. Tepmoannamuka»

1. Payc-BeKTOp YaCTHIBI H3MEHseTCs 110 3akoHy: I'=5t%1 + j+ 2tk |

Onpenenuth: 1) ypaBHEHUE TPACKTOPUM YACTHUIIBI; 2) CKOPOCTh M YCKOPEHUE YACTHIIBI B MO-
MeHT BpeMeHHu tp=1 c; 3) kacaTelbHOE W HOPMAaJbHOE YCKOPEHHE TOYKH B ITOT K€ MOMEHT
BPEMEHU.

2. OnMH MOJb UJEATBHOTO OJJHOATOMHOTO ra3a coBeplIaeT npouecc 1-
2-3. To= 100K. Ha yuactke 2-3 k ra3y MOJABOJAT KOJIHMIECTBO TEIJIOTHI
Q23 = 2,5 k/lxc. Haiiaure oTHOImeHHE paboThl Ajp.3, coBepmiaeMoit ' [
ra3oM B XOJ€ TpoIriecca, K KOJIUYECTBY TEIUIOTH  Q1.2.3, TOTIIOMIEHHO- /4
My T'a30M. o ,

3. Ha 6apaban paguycoM R = 15 cm HamoTaHo HUThH. K KOHIy HUTH NPUBS3aH rpy3 Maccoit m =
800 r, KOTOpBIN OMycKaeTcs ¢ yckopeHueM a = 1,5 M/c2. Ornpenenute MOMEHT UHEPIHU Oapa-
Oana.

4. Crepxenb qnuHou 1,5 M 1 maccoit 10 Kr MOKeT BpaniaTbCsi BOKPYT HEMOJBHXKHOM OCH, TIPO-
XOJIALIEN Yepe3 BEpXHUI KOHEl cTepkHA. B cepenuny crepxHs yaapsier nynas maccod 10 T,




JeTAas B TOPU30HTAILHOM HaIlpaBieHUU co ckopocThio 500 M/c 1 3acTpeBaeT B crepxkHe. Ha

KaKOW yroJl OTKJIOHUTCSI CTEP’KEHb Nocia yaapa’?

5. Ompenenure, NMpu KakoMl TeMIiepaType Tras3a, COCTOSIIEr0 M3 CMECH a30Ta U KUCIOpoJa,

HanboJiee BEpOSATHBIE CKOPOCTU MOJIEKYJI a30Ta U KUCIOPOAa OyAyT OTINYaThCs APYr OT Apyra

Ha Av =30 m/c?

AKP Ne2 «daekrpocraruka. [locTosiHHbIi TOK. MarHuTHoe moJjie»

1. B Tpex BepmmHax KBajpaTa co CTOpoHOU a=40 cM HaxXOAATCS OAMHAKOBBIC MOJIOKHUTEb-
Hble 3apapl 110 6,4 HK kaxapii. HaiiTu HanpsKeHHOCTh M MOTEHIUAI AJIEKTPUYECKOTO 10-
Ji1 B 4YETBEPTOM BepiInHe. PaccunTarh pa3HOCTh MOTEHIMAIOB MEXAY LIEHTPOM KBajJipaTa u
4ETBEPTON BEPIINHOM.

2. Ha puc. €=1,0 B, &=2,0 B, &=3,0 B, r1=1,0 Om, 1,=0,5 Om,
rs=1/3 Om, R1=1,0 Om, R3=1/3 Om. Onpenenure: 1) cuibl Toka
BCEX Y4acTKax IeMNH; 2) TEIJIOBYI0 MOIIHOCTb, KOTOpasi BbIJE-
JISI€TCSl Ha CONPOTUBIIEHNN R3.

BO
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3 Konnencarop ¢ eMKocThio 4 MKD 3apsauin OT UCTOYHHMKA TOKa C HampspkeHuem 36 B u
IPUCOETUHUIIN B Toukax A u B ¢ Garapeell He3apsHDKEHHBIX KOHJIEHCATOPOB, U300paKeHHOM
Ha pucyHke k 3amaude 15.3. [Ipuuem C1=3mk®dD, Co=5 MxD, C3=24 mMxd. HaiiTu 3apsua, KoTo-
pblit mociie 3Toro Oyzaer umerh KoHjeHcarop Cz, 1 U3MEHEHUE OOIIei SHEeprur BCeX YeThl-
pex KOHIEHCATOPOB.

4. Kpyrosoii BuTOK paguycom R=15,0 cMm pacmosnoxkeH OTHOCUTENFHO OECKOHEYHO JITUHHO-
ro MpoBOJIa TaK, YTO €ro IUIOCKOCTh MapajuiesibHa mpoBoay. llepneHaukynsp, BOCCTaHOB-
JICHHBII Ha MPOBOJ U3 LIEHTPA BUTKA, SIBJISETCS HOPMAJIbIO K IJIOCKOCTH BUTKa. Cuila TOKa B
npoBonie [;=5A, cuna Toka B Butke Toku I,=1A. Paccrosinue ot 1ieHTpa BUTKA J0 MPOBOJA
d=20 cm. OnpenennTe MarHUTHYIO WHAYKIIMIO B IICHTPE BUTKA.

5. Ha pacctosHun a = 1 M OT AJIMHHOTO IpsIMOrO mpoBoja ¢ TokoM [ = 1kA HaxoauTcs
KOJIbILIO paanycoM r = 1 cM. Kosb1o pacnosnioxeHo Tak, 4TO0 MarHUTHBIN NIOTOK, TPOHU3bIBA-
ol ero, MakcumaseH. Onpenenure, Kakol 3aps]l MPOTEUYET MO KOJbIY IPU BBIKIIIOUEHUN
ToKa B ipoBozie. Conporusienue koibla R =10 Om.

AKP Ne 3 «BoHoBast ONITHKA»

1. [TmockoBBITIyKITasi CTEKJISTHHAS JIMH3A C PAINyCOM KPUBU3HBI CHEPUIECKOI TOBEPXHOCTH R
= 12,5 cM npukara K CTEKJISTHHOW IMJIacTUHKE. J(naMeTp HEKOTOpOro TeMHOro kKoibla Hoto-
TOHA B oTpaxkeHHOM cBeTe 01 = 1,0 MM, AHaMeTp ke TEMHOTO KOJIbIIA, MTOPSAIKOBBI HOMEP
KOTOpOro Ha 5 eauHull Oosbiie, d; = 1,5 Mmm. OnpeieuTh JUIMHY BOJIHBI CBETA A.

2. Ha nudpakunoHHyI0 pemeTky MajaeT HOpMajbHO ITYYOK CBETa OT pPaspsiAHOM TpyOKH,
HaIOJTHEHHOW BOJOpoAOM. YeMy moDKHa OBITh paBHA TOCTOSIHHAS PEIICTKH, YTOOBI B
HanpapjieHun ¢ = 41° coBnajanu ase MMHUU: A1 = 6563 A (MakcUMyM TpeThero nopska) 1
L2 =4102 A (MakcuMyM YeTBepTOro nopsaka)?

3. IlepBrIil MOIAPU3ATOP YCTAHOBIIEH TaK, YTO €ro IUIOCKOCTh MPOMYCKaHUS BEpPTUKAJIbHA,
BTOPOU MOJSPU3ATOP Pa3BEPHYT MO OTHOILIEHUIO K IEPBOMY HA Yroj 20°. Bo CKOIIBKO pa3
NU3MCHUT MHTEHCHUBHOCTb €CTECTBEHHOI'O CBETa Takas cHucTeMa? HO}I KakuM YTJIOM K
BEPTHKAJIC HY>KHO YCTAaHOBHUTH TPETUU TOJISPHU3ATOP, YTOOBI CBET Yepe3 TaKyl0 CHCTEMY HE
npomiesn?

AKP Ne 4 «KBanToBas Mexanuka. KBantoBasg MeXaHUKa»
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1. Yepuoe Teno Harpemu ot temmnepatypbl 600 K 1o 2400 K. Bo ckonbpko pa3 yBeaudmiach
oOuast TeruioBas 3HEprus, u3iaydaemas TenoM? Ha ckoiabko M3MEHWIACh JUIMHA BOJIHBI,
COOTBETCTBYIOIIAasl MAKCUMYMY SHEPTUU U3IYYCHHsI U CTIEKTPAJIbHBIN COCTaB U3ITy4eHUs?

2. @otoH c sueprueit 1 MaB paccestiicst Ha cBOOOIHOM MTOKOUBIIEMCs dNieKTpoHe. Haiitu yron
paccessHUs (POTOHA M KUHETUYECKYIO SHEPIHUIO JIEKTPOHA OT/A4M, €CJIM B pe3yJbTaTe pacces-
HUS JUTMHA BOJHBI (JOTOHA M3MEHMIIach Ha 25%.

3. Ilpu mooueperHOM OCBELIEHHM MOBEPXHOCTH HEKOTOPOIO MeTajlla CBETOM C JJIMHAMHU
BostH 0,35MKM 1 0,54 MKM 0OHApYKHIIH, YTO COOTBETCTBYIOIINE MAaKCUMYMBbI CKOPOCTH (HOTO-
AIIEKTPOHOB OTJIMYAIOTCS APYT OT Apyra B 2 pasa. Haiitu paboTy BbIXoza 3JIEKTPOHOB C I1O-
BEPXHOCTH 9TOT0 METalIa.

4. TIy4oK MapaimIenbHO ABIKYIIMXCS 3JIEKTPOHOB, MMerommx ckopoctd 10° m/c, mamaer
HOpMaJIbHO Ha AuadparmMy ¢ AJIUHHOM Ienbto mupruHoi 1 MxMm. Ha skpane 3a miensio Ha pac-
crosaun 0,5M oOpaszyercs nudpakuroHHas KapTuHa. OmpenenuTh JMHEHHOE PACCTOSHUE
MEXYy AM(PPaKIMOHHBIMU MUHUMYMaMH NIEPBOI0 HOPSIIKA.

5. Bo ckoinbko pa3 ne0poitsieBckas JyIMHA BOJTHBI YACTHIIBI MEHBIIIE HEONIPEACICHHOCTH AX ee
KOOPJIMHATBI, KOTOPasi COOTBETCTBYET OTHOCUTEJILHOW HEONPEIEIEHHOCTH uMnyiabsca B 1% ?

6. DIEKTPOH HAXOAUTCS B OECKOHEYHO TIIYOOKOH MOTEHIMAIBHOH siMe mupuHOH €. B kakux
TOYKax B HMHTepBajie () <x < { MJIOTHOCTh BEPOSATHOCTH HAXOXKICHHS DIICKTPOHA HA TIEPBOM
¥ BTOPOM JHEPTreTHYCCKUX YPOBHSIX OJUHAKOBA? BBIYHUCINTH MJIIOTHOCTH BEPOSTHOCTH IS
ITHX TOYEK. Perienue nosicHuTh rpauyecki.

AKP Ne § «®@u3uka aroma u siapa»

1. Boruncnute HHAYKLIUIO MarHUTHOTO I0JIs B LIEHTPE aToMa BOAOPOAa, 00pa30BaHHOIO Bpalle-
HHUEM 3JICKTPOHA IO TepBOi OOPOBCKOW OpOHTE (CUMTATh BPAIIAIOUIMICS 3JIEKTPOH KPYTrOBBIM
IIOCTOSIHHBIM TOKOM).

2. Iokosuuiics non He' mcmyctun GoTOH, COOTBETCTBYIONINIA TOTOBHOM TMHUN cepuu Jlaiima-
Ha. Haiitu sHepruto, uMIynsc 1 Maccy 3Toro oToHa.

23 — 4 v
3. lpenapar 25U maccel M = 1 1 usnyuaer 1,24:10" o — wactun B cexyny. Haiinure nepuon
1oJIypacnaza 3Toro rnpemnapara, €ro HadaJbHYI0 aKTUBHOCTh M aKTUBHOCTB uepe3 1Mpa Jer.

4. Snpa nutusi-7 6omMOapaAupyroTCS MPOTOHaMU. B pesynbrare mpoTekaHUs SIEPHON peakiiu
00pa3yroTcs ABE OJIMHAKOBBIX YacTUllbl. HaliTu uMmynbChl 3Tux yactuil. [lojg kakum yriiom oHU
pazneratorcs? CuuTarh, YTO SAPO-MHUIIEHb HEMOJBHUYKHO, a SHEPIHs HAJETAOIIEro0 MPOTOHA
paBHa 2,6 M»>B

BHeaynuTopHasi camocTosiTe/ibHasi padoTa 00yJaronmxcs OCYIIECTBISIETCS B BUIE U3Y-
YEHUS JTUTEPATYPHI 10 COOTBETCTBYIOIIEMY pa3ziely ¢ MpopadOTKON MaTepualia; MOJArOTOBKH K
BBITIOJTHEHHUIO J1a00PaTOPHBIX paboT Mo (hU3HKE, MOJATOTOBKUA K CEMHUHAPCKHM 3aHSATUSM U BBI-
MTOJTHCHUE WHIUBUAYATbHBIX 38 TaHHM.

IlepeyeHb TeM 1JI MOATOTOBKHM K CEMUHAPCKUM 3aHATHSAM:
Tema 1. [IpuMeHeHrE 3aKOHOB COXPAHEHUS JUIsl OMPEICIICHUSI CKOPOCTH TOJIETa MyJIN

l. Umnynsc maTepuasibHOW TOYKH. Mmnynbc cucTeMbl. 3aKOH COXpAaHEHMsS] MMITYJIbCA.
[TenTp Macc cucTeMbl MaTEPUAIIBHBIX TOUEK.

2. MOMEHT UMIyJbca 4acTALBI. MOMEHT UMITYJIbCA CUCTEMBI. 3aKOH COXPAHEHHUS! MOMEH-
Ta UMIIYJIbCa CUCTEMBI MATEPHAIIBHBIX TOUEK.

3. Pabora crisl. MoIHOCTE

4. KoHcepBaTuBHBIE (MOTEHIMAJIbHBIE) CHIIbL. [loTeHIIMANbHAs 3HEPTUSI CUCTEMBI MaTEPU-
aNbHBIX TOYEK. CBA3b CUIIBI M NOTEHIIMAIBHON dHEPTUH.

5. KuHetnueckas 3Heprus CUCTEMbI MaTEPUATIbHBIX TOYEK
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HH.

6. 3aKOH COXpaHEHMsI MEXaHUUECKON 3HEPTUH CUCTEMBI MaTEpUAJIbHBIX TOUYEK
7. Yapyrue u Heynpyrue coyJapeHus.

Tema 2. HI/IHaMI/IKI/I BpamaTCJIbHOI'O ABMXKCHUA TBEPAOI'O TCIa BOKPYT HeHOHBHH(HOﬁ ocHu
1. Anamorus XapaKTEPUCTUK U ypaBHeHI/Iﬁ IMMOCTYIATCJIIbHOI'O U BpalllaTCIIbHOI'O JIBUXKE-

2. OCHOBHOE ypaBHEHHE IMHAMUKH ITOCTYIATEIBHOTO IBUKEHUSA (J1BA BHJIA).

3. OcHOBHOE ypaBHEHUE IMHAMUKH BPAIATEIbHOIO JIBUKEHMS (1BA BUAA).

4. MOMEHT cujibl U MOMEHT UMITYJIbCA.

5. MOMEHT nHepUuu TBEPAOIO Tea.

6. Teopema IITelinepa.

7. Ilpumenenue teopemsl llTeiiHepa M CBOMCTBAa aAJMUTHUBHOCTM MOMEHTa MHEPLUU B

MMPOCTBIX CIydadx.

rasa.

Tema 3. DeMeHThI CTaTUCTUYECKON (HDU3UKHI

1. /IBa MmeTo1a OnMCaHusl MAKPOCKOTTMYECKUX CUCTEM.

. [TapameTpsl COCTOSHUSA.

. PaBHOBeCHBII mporiecc.

. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUHU Ta30B.
. YpaBHEHHUE KHHETUYECKON TE€OPUH T'a30B.

. DHeprus MoJIeKyJ rasa.

. Pacipenenenne Makcgpenia.

. AHanu3 pacrnpezenenus Makcaeria.

. XapakTepHbIE CKOPOCTHU MOJIEKYJI HUJICATBHOTO Ta3a.

O 00 1N DN B WN

Tema 4. Ilepoe Haua0 TEPMOJINHAMUKH
1. aBnenue m temneparypa ¢ Touku 3peHuss MKT. YpaBHeHue coCTOSIHUS MAEaIbHOTO

2. IlepBoe Ha4aI0 TEPMOJIMHAMUKHU.

3. Pacnipenenenue sHEPTrum MO CTETICHSIM CBOOO/IHI.

4. BHyTpeHHss SHeprus Kak (QyHKIMS COCTOSIHUS CUCTEMBI.

5. Pabota kak ¢yHKIMS mporiecca.

6. N30TepMuyeckuii, N30XOpUUECKUI 1 N300apHUECKHI TPOLIECCHI.

7. TennoemkocTh. OTHOIIEHNE TernoeMKocTer. IToka3aTens agnadbartsl.
8. Anmabatuueckuii nporuecc. YpasHenue [lyaccona.

Tewma 5. Bropoe Hauano TepMOAMHAMUKH
1. OGparumble 1 HEOOPAaTUMBIE TPOLIECCHI.

2. BTopoii 3aKOH TEpPMOINHAMUKHU.
3. IlpuBeneHHOE KOJIMYECTBO TEIUIOTHL. DHTponus Tena. CBoiCTBa SHTPOINUU H30JIHPO-

BAaHHOU CHUCTEMBI.

4. N3mcHeHHE OHTPOIINHU B U30IIpoHecCax ¢ HACAJIbHBIM I'a3oOM.
5. TepMO)II/IHaMI/I‘—IeCKaSI BEPOATHOCTb COCTOAHUSA CHUCTCMBI. CTaTUCTUYECKUM CMBICI BTO-

poro Havyajia TCpMOJUHAMUKHU.

Tema 6. MccrienoBanue 31€KTPOCTATHYECKOTO MOJIS ¢ TOMOIIBIO OJIMHAPHOTO 30H1a

1. DnekrTpocrarnyeckoe mosie. neKTpudeckuil 3apsaa. 3akon Kynona.
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2. HanpsxeHHOCTD 3J1eKTPOCTaTuYecKoro mnois. [lpuHiun cynepno3uuuu.

3. ITorok Bektopa £ . Teopema I'aycca.

4. IloTeHIMATIBHOCTD 3IEKTPOCTATUYECKOTO MOJIs. Teopema 0 HUPKYISLUY.

5. CBsA3b MEX/ly HaPSKEHHOCTBIO U MIOTEHLIUAJIOM.

6. I'eomerpuueckoe onucanue noiid. CuUIoBbIE JIMHUU. DKBUIOTEHIMAIBHbBIE TOBEPXHO-
CTH.

Tema 7. [10CTOSHHBIN 3JIEKTPUUYECKHUI TOK.

1. Dnexrpuueckuii Tok. [ILIOTHOCTH TOKA. YpaBHEHUE HEMPEPHIBHOCTH.

2. 3akon Oma a1 OJHOPOAHOrO y4acTka uenu. ConpotusieHue npoBogHuka. CoenuHe-
HUE COMPOTUBIICHUIA.

3. 3axkon Oma mig HeogHOpoAHOTO y4yacTka nenu. Croponnue cuiibl. DJIC.

4. TlpaBuna Kupxroda.

5. MomHnocts Toka. 3akoH Jxoymns-Jlenna.

Tema 8. M3yuenue pe3oHaHca HANPSHKEHUH U ONpeiesIeHUEe UHIYKTUBHOCTH KATYILKH

1. Pe3oHaHCHBINA KOHTYP.

2. BoiHyXeHHbIE KOJIeOaHMs B KOHTYpE.

3. Casur ¢a3 mexay BaemHeit 3JIC 1 TOKOM B KOHTYpE.
4. IlonHoe CONPOTUBIIEHHUE B LIENIU IEPEMEHHOTO TOKA.
5. Pe3oHaHC HaNpsKEHUH.

6. AMIUIMTY/1a CUJIBI TOKA ITPU PE30HAHCE HANIPSIKEHUH.
7. BekTopHas quarpamma.

Tema 9. MarauTtHoe noje. JIeKTpOMarHuTHasE MHAYKIIHS

1. McTOYHMKYM MarHUTHOTO MoJjs. MarHuTHOE 1oJie JBUKYIIETOCs 3apsaaa U IPOBOJHUKA C
TokoM. 3akoH buo-Casapa.

2. IToTok ¥ HUPKYJIALUSA BEKTOpAa HHAYKIIMM MarHUTHOro nosis. Teopema ['aycca u teope-
Ma O LIMPKYJSALHNH.

3. Cuna JlopeHua. /[BukeHue 3apsyKEHHOM YaCTHUIIBI B MATHUTHOM IIOJIE.

4. Cuna Awmrmepa.

5. 3akoH anekTpomarHuTHOW nHAyKuMK Papanes. [Ipasuno Jlenna.

6. BuxpeBoe a5ekTpuieckoe moJe.

7. SIBnenne camonHaykuuu. MaaykruBHocTh. CONeHOUN.

8. DHeprus KOHTypa ¢ TOKOM M MarHUTHOTO MOJIA.

Tewma 10. UaTepdepenius cBera

1. DJIeKTPOMAarHuTHBIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH.

3. UnTepdepeniius cBeta OT ABYX UCTOUYHUKOB.

4. NaTepdepeHius cBeTa OT IUNIOCKONapauieTbHON TIIaCTUHKH.

5. NHTepdepentius cBeTa OT IUIACTHHKY TiepeMeHHoM TommuHbl. Konbiia HetoToHa.
6. Ilpumenenue uuTepdepeHnu cBeTa.

Tema 11. Iudpaxius ceera

1. SABnenue nudpaxuu. Oco6eHHOCTh MU(PAKIMK CBETOBBIX BOJH. udpakius Openens
u Opaynrodepa.
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2. ITpunuun I'toiirenca-dpenensd. YnpolueHrne BBIYUCIEHNN C TOMOIIBI0 BEKTOPHOHN Jna-
TPaMMBI.

3. Audpaxuust OpeHens Ha KpyriioM oTBepcTHH. 30HbI Dpeners.

4. Nudpakuus OpayHrodepa Ha y3KOH MPAMOIUHEHHOHN IMIEIH. YCIOBHS MAaKCUMyMa U
MUHHMYMa. 3aBUCUMOCTh MHTEHCUBHOCTHU CBETA OT yIJa AU(paKium.

5. JudpaknauonHas pemerka. OCHOBHbIE XapaKTEPUCTUKU IU(PPAKIUOHHONW PELIETKH.
Y ci10BHS TIIaBHBIX MAKCUMYMOB M1 MUHUMYMOB U 100aBOYHBIX MHHUMYMOB.

Tema 12. [Tonspuzaius cBera

1. ITonspu3zanus ceera. EcTeCTBEHHBIN U MOISPU30BAHHBIN CBET.

2. [Tonstpu3zanus cBeTa Ipu OTPAXKEHUH U TIperomiieHuu. 3akoH bprocrepa.

3. Ionspuzarus npu IBOMHOM JrydenpenomieHud. CBONCTBAa OOBIKHOBEHHOTO U HEOOBIK-
HOBEHHOTO JIy4eil.

4. lonsipuzaunonusie npusmsl. [Ipusma Hukons.

5. 3akoH Mantoca. AHanu3 NMoJISIpU30BaHHOTO CBETA.

6. OnTHyecky akTUBHbBIE BelllecTBA. BpallleHne II0CKOCTH MOISIpU3aliiy CBeTa.

Tema 13. KBanToBas npupoza ceeta. KoprnyckyasipHO-BOJIHOBOH JTyann3M

1. TerutoBoe m3iydeHue abCONOTHO YepHOTro Tena. 3akoH Ctedana — BombiiMana. 3akoH
cMeleHus Buna.

2. KopmyckynsipHO-BOJIHOBOW [IyajW3M CBETa. DHEPrus U UMIyJbC ¢GoroHa. [laBreHue
CBeTa.

3. ®oroaddext. 3akoubl hoTodrhdekra. Dopmyna DUHIITEHHA.

4. O¢pdexr Komnrona. opmyna KomnroHa.

5. BosiHOBBIE cBOMcTBA yacThl. JnuHa BoaHb! ae bpoins. [IpuHIun HeonpeaereHHOCTH
[eiizenbepra.

Tema 14, 15. DeMeHTHI KBAHTOBOH MEXaHUKH

1. IInanerapnast moaens atoma. [Tocrynater bopa.

2. WznyyeHnue atoma BOJOpPOJa U BOJOPOAONONOOHBIX cucTeM. CIeKTpalbHbIE CEpUH.
®opmyna bansmepa.

3. CrieKTpbl MHOTORJIEKTPOHHBIX aTOMOB. 3akOH Mo3inu.

4. KBaHTOBBIE YMCIIa, XapaKTEPU3YIOLIME MOJIOKEHNE 3JIEKTpOHA B aroMme. KBaHTOBaHue
sHeprun. KBanToBanne MoMmeHTa umMnysibca. CuH 3J€KTpOHa.

5. CxeMma sHepreTUYecKux ypoBHeH aToma Bojopoxa. IIpaBmia oT6opa nmpu aTOMHBIX Iie-
pexojax.

6. 3anoJIHEHKE PIIEKTPOHHBIX 000JI0YeK B MHOT03JIEKTPOHHBIX aromax. [Ipunuun [Taynu.

Tema 16,17.AToMHas u sigepHast pusnka

1. SIBneHune pagnoakTuBHOCTH. OCHOBHOMN 3aKOH PaJMOaKTUBHOIO pacnana. PagmoakTus-
HBIE PSI/IbL.

2. CocTaB M XapaKTepUCTUKU aTOMHOTO siipa. SnepHblie cuibl. KanensHas u o0onouedHas
Mozenu saep. Paauyc siapa.

3. Macca u 3Heprus cBs3u aapa. Y iejabHasi JHEPTUs CBS3H.

4. SInepHble peakuuu. DHEPrUs AIEPHOU pEaKIIUH.

5. YpaBHeHue U 3HepreTudeckoe yciaoBue o-pacnaga. CBsi3b SHEPIUU O-YaCTHILIBI C IEPU-
onoM nonypacnana. TyHHenbHbIN 3¢ dext npu o-pacnage. CrieKTp o-4acTHII.

6. Xapaxrtep crektpa y-usnydeHud. [Ipoueccsl B3aMMOAEHCTBUS Y-KBAHTOB C BEIIECTBOM.
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3aBUCUMOCTh MHTEHCUBHOCTH Y-U3Jy4YEHUsl OT TOJILIUHBI Cllosi BelecTBa. CpaBHEHHE MPOHUKA-
IOIIEH CIOCOOHOCTH Pa3IMYHbIX BUIOB U3ITyUEHUSI.

7. Tpu Buna -pacmana. DHEpreTUYecKuil criekTp [-yactuil. [ unore3a HEUTPUHO. 3aKOHBI
coxpaHeHus npu B-pacnaze. Jlentonsl. JlenToHHBIN 3apsi.

TeMbl 1J151 CAMOCTOSITEJIHLHOTO U3YyYCHUA

1. Beinyxxaennsie konebanus. Pezonanc

2. Bonnsbl. YpaBHeHHE MI0CKOH BOJIHBL. Da3oBas CKOPOCTh, AJIMHA BOJIHBI, BOJTHOBOE YHC-
no. MaTepdepenius u mudpakius MEXaHHIeCKIUX BOJTH

3. MexaHuKka )XUIKOCTEH U ra3oB

4. PeanbHble ra3bl

5. DneMeHTbl HEpaBHOBECHOM TEPMOJIMHAMUKHU

6. [IpuHIIUIT OTHOCUTETHFHOCTH B JJIEKTPOAMHAMUKE. MarHuTHOE IOJ€ KaK PENISITUBUCT-
ckuit 3 ekt

7. Cepi€UHUKH B KaTyllIKaX HHAYKTUBHOCTH. Buxpessie Toku Dyko

8. B3aumopeiicTBUEe M3IIydyeHHUs C BEUICCTBOM: JABJIICHHUE CBETA, JIIOMHHECUEHLHUS, (OTo-
XUMUYECKHE SIBICHUS, TUCTICPCUS

9. DHepreTuyeckuii CIeKTp aTOMOB M MOJIEKYJI, PUPOJa XUMUYECKOU CBA3U

10. SAnepnas ¢pusuka. TepmosiepHas sHeprus. JHEpreTuka Oyaymero

IIpumepHble HHAUBHUAYAIbHBIE JoMalHue 3aganus (U/13)
WuiuBryanbHbIE 3a]]a91 U3 HCTOUYHUKA!
Kouxkun 0. I1. YueOubie 3aqaun no gusuke [DIeKTpoHHBIN pecypc] : yuedHoe mocodue /

0. I1. Koukun ; MI'TVY. - Maruutoropck : MI'TY, 2015. - 1 anektpos. ont. auck (CD-ROM). —
MakpooObeKT
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7 OueHoYHbIE CPeACTBA /IJIsl IPOBeIeHHUs POMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS MPOMEKYTOUHON aTTecTAlNM:

CTpyKTypHBIii
JJIEMEHT
KOMIETEHINH

[Inanupyembie pe3ysbTaThl 00y4CHHS

OneHouHbIE CpECTBA

[IK-5 CrmocoOHOCTBIO HCIIOIL30BaTh B HpaKTquCKOﬁ ACATCIIbHOCTU CIICHHUAJIM3UPOBAHHBIC 3HAHUSA (bYH,Z[aMeHTaHBHBIX pas3aciioB (bHSI/IKI/I, XHUMHU, OHoxHu-
MHH, MATCMATHKHU OJIs1 OCBOCHUS (1)I/ISI/I‘ICCKI/IX, XHUMHUYCCKUX, 6I/IOXI/IMI/I‘-I€CKI/IX, 6I/IOT6XHOJIOFI/I‘-ICCKI/IX, MI/IKpO6I/IOJIOI‘I/I‘~I€CKI/IX, TGHJIO(bI/I?,I/I'-ICCKI/IX ImpoucccoB, 1mmpo-
HCXOAHNX P NPOU3BOJACTBC ITPOAYKTOB ITUTAHUSA U3 PACTUTCIIBHOT'O ChIPbA

3HaTe

- OCHOBHBIEC (pM3MUYECKHE SBJICHUS M OCHOBHBIC
3aKOHBI (PU3UKH;

- I'paHUlbl UX NOPUMCHHUMOCTH, IMPUMCHCHUC
3aKOHOB B Ba)KHEHIIINX MPAKTUYCCKUX ITPUTIO-
JKCHUSX;

- OCHOBHBIE (pU3HUECKUE BEIMYHUHBI U (pu3mnye-
CKHE€ KOHCTaHTHI,
CHOCOOBI U €TUHUIIBI UX U3MEPEHMUS;

- ¢pyHAaMeHTalbHbIe (PU3MUYECKUE OIBITHI U UX

HUX onpeacicHue, CMbICI,

pOJTb B Pa3BUTUU HAYKU;
- Ha3HAUeHWE W TPUHIUILI JCHCTBUS BaX-
HEUUX (PU3NYECKUX MTPHUOOPOB.

Hepeqeﬂb BOIIPOCOB AJISA MOATOTOBKHU K 3a4Y€TYy, 3a49€TYy C OIlEHKOM

1. Mexanuueckoe asumxenue. [Ipenmer kunemaruku. Cucrema orcuera. MarepuaiibHas
touka. Tpaekropusi. Paauyc kpuBusHbl Tpaekropuu. Ilyte u nepememienue. CkopocTh U
YCKOPEHHE KaK MPOU3BOJHBIEC PaNyC-BEKTOpa IO BpeMeHU. HopManbHOE M TaHINe€HIHAIBHOE
YCKOPEHHUS.

2. TloctynarenpHOE IBM)KEHHE TBEPJAOTO Teia. BpamarenpHoe MBMKEHUE TBEPAOTO Tea.
VYron nosopora. YriaoBas CKOPOCTb M YINIOBOE YCKOpeHHe. CBS3b MEXAY YIJIOBBIMH U
JIMHEHNHBIMU XapaKTEPUCTUKAMU JBUKECHUS.

3. Ilepssiii 3akoH HproToHa — 3akoH mHepuuu. MHepruanbHble cucTteMbl orcyera. [lome
KaK MarepuajibHas NpUYMHA CUJIOBOrO B3aumozeWcteus. Cuna u Macca. Mmmynbec Tena.
Bropoii u Tpetuit 3akonsl HeroToHa.

4. TloHsTHe COCTOSHHS B KJIACCHYECKON MexaHWKe. BHelmHWe W BHYTPEHHHE CHJIBI.
3aMKHYTblE MEXaHMYECKHE CHUCTEMBl. 3aKOH COXpPaHEHMsI HMIIyJIbca U €ro CBs3b C
OJTHOPOJTHOCTBIO MPOCTPAHCTBA.

5. DHeprus Kak yHMBEpcaJbHas Mepa pa3lIM4yHbIX (POpM ABMKEHHS U B3aUMOJICHCTBUS.
Mexannueckass sHeprusi u pabGota. Kunernueckas »sHeprus. I[loTeHuuanbHas >Heprus.
ITorenunansHOe mone cui. KoHcepBaTUBHBIE CUJIBI U MOTEHIUAIbHbIE TOJsA. CBSI3b MEXKAY
CWJION M MOTeHUuanbHON sHeprueil. [loTeHnnanbHas sHeprus ynpyrux jaeopmanuii u moss
TATOTCHUS.

6. 3aKkoH coxpaHEHHs ITOJTHON MexaHudeckoi sHepruu. CoymapeHue Tel.

7. Tlonstme aOCOMIOTHO TBEPAOro Tena. MOMEHT cuiabl. MOMEHT UMMyJbca TpU
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[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

BpAIllCHUU BOKPYI HENOABMXKHOM OCH. MOMEHT MHEPUMH MaTE€pPHAIBbHOM TOYKM M TBEPAOIO
Tena. MOMEHTBI MHEPLIUU HEKOTOPBIX TEl.

8. OcHOBHOE ypaBHEHHME IUHAMUKU BpalllaTeIbHOrO JBMKeHUs. Dusnueckuil cMbica
MOMEHTa uHepLUUU. PaboTa BHEIIHUX CUJI IIPU BpalllEHUU.

9. IIpeobOpazoBanus [anmunes. Ilpunuun otHocutenbHOCTH. [locTynmaTel crnenuambHOU
TEOPHH OTHOCHTENBHOCTHU. [IpeoOpazoBanust JlopeHa u cieaCTBHUS U3 HUX.

10. OcHOBHOIl 3aKOH pPENATUBUCTCKON JIMHAMMKM MaTepUalbHOM TOUKH. B3aumocBs3b
Macchl W HHeprun. Bpems B ecrecTBO3HaHMU. ['paHHIBI IIPUMEHMMOCTH KJIACCUYECKOH
MEXAHUKH.

11. OcHoBHbIe TIONOXKEHUS MoJieKysipHo-kuHeTndeckoi Tteopun (MKT). Cocrosinue
cucteMmsl. [lapamerpbl cocTosHus. PaBHOBECHBIE COCTOSHUS U mpolecchl. VX rpaguueckoe
n3o0paxkenne. ONBITHBIE 3aKOHBI HJACANBHBIX Tra3oB. YpaBHeHue MenneneeBa-Kiamnelipona.
OcnoBHoe ypaBHeHne MKT naeanbHbIx ra3oB. Uucio creneHeit cBo0O01bI MOJIEKYII.

12. 3axon BompiiMaHa O paBHOMEPHOM pacHpeAeieHHHA YHEPTUU 10 CTETEHSM CBOOOJIBI.
Cpenssii KMHETHMYECKas: DHEPrUsl IOCTYNATEIbHOIO JABMXKEHUS MOJEKYyd. MomekyspHo-
KMHETUYECKOE TOJIKOBaHME TemrepaTypbl. CBsA3b /JaBleHUS, KOHLIEHTPAlUU U TeMIIepaTyphl.
BHyTpeHHss SHEPrUs UAEaIbHOTO rasa.

13. Cratuctrueckuii meton wuccienoBanus. Ckopoctu Mosiekyn. [lomsitme o (yHKImn
pacnpeneneHus. 3aKkOH MakcBenna M1 paclpelesIeHus MOJIEKYJ HACAIbHOTO Tas3a IIo
ckopocTsiM. Haumbonee BeposiTHas, cpenHss apupMeTHUecKas M CpeaHss KBaJpaTU4HAs
CKOPOCTH MOJIEKYI.

14. Pacnpenenenue bonbumana.

15. Mexanunyeckass pabota u Temiora. PaboTa, coBepiiaemas razoM MpH U3MEHEHHH €ro
o0wema. [lepBoe Hayasio TEPMOIMHAMUKH.

16. [Ipumenenne mepBOro Havajga TEPMOJUMHAMUKHM K H30MpoleccaMm. AnuadaTHYecKHil
rporecc.

17. TerioeMKOCTh HJ€ATBHOTO Ta3a. MaKpo- 1 MUKPOCOCTOSTHHSL.

18. TepmonuHamuueckasi BepOSTHOCTH. [loHaTtne o0 »HTpomuu. TepMoanHaMHUYECKHE
¢ynkuuu coctosiHus. Bropoe Havano repmoarHaMuky. TpeTbe Hauano TepMOAUMHAMHUKHY.

19. CtpykTypa TEIUIOBBIX JIBHTATeNel M BTOpOE Hadano TepMoanHamMuku. Koaddumment
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MOJIE3HOT0 AEHUCTBUS UaeaabHOoro Teriooro asurarend. Lukin Kapao u ero KIT/.

20. Tapmonuyeckre  KoneOaHusl.  XapaKTEPUCTHUKH  TapMOHUYECKHUX  KOJICOAHHUIA:
amIuiMtyna, ¢asa, vactora, HavanbHas ¢a3za. CKOpPOCTh U YCKOpPEHHME TOYKU MpHU
rapMOHMYECKOM MEXaHMYECKOM KoJjieOaHuM. YTpyrue U KBasuynpyrue cuibl. Konebanus mnoa
NEHCTBUEM 3TUX CHIL.

21. TlpyXuHHBIHA MasTHUK. Puznueckui u MaTeMaTHYeCKUI MasITHUKU.
HuddepenunansHoe ypaBHEHHE CBOOOAHBIX He3aTyxaromux Konebanuil. ['paduueckoe
n300pakeHne KoieOaHnid. JHEPTUsi TAPMOHUYECKUX KOJIeOaHHH.

22. luddepenunanbHoe ypaBHEHUE 3aTyXaloluxX Kojebanwii U ero pemieHue. Yacrora
3aryxaromux kojebanuid. Jlorapupmudeckmii nexkpemeHT. J[0OpOTHOCTH. BBIHYXICHHBIC
KosneOaHus. AMIUIMTYa U (a3a BRIHYKICHHBIX KoeOaHul. SIBieHne pesoHanca.

23. CnoxxeHue rapMOHHYECKHX KojiebaHuil. CloXeHne TapMOHIMYECKUX KOJIeOaHUH OJTHOM
YacTOTHI U OJJHOTO HampasiieHus. buenus.

24. CnoxxeHue rapMOHHMYECKHX KoJyieObanuil. CroeHue B3aUMHO-TIEPIICHIUKYIISPHBIX
KoJIeOaHuH.

25. DnekTpuueckue 3apsaabl. JJMCKPETHOCTh AIEKTPHUYECKUX 3apsSaoB. 3aKOH COXpaHEHUS
3aps/10B B 3aMKHYTOW cucteme. Toueunble 3apsaabpl. Cuiia B3aMMOIEHCTBUS TOYEUHBIX 3apsi/IOB
B BakyyMe U BeniectBe. 3akoH Kynona. HanpsixeHHOCTB 3nekTpuueckoro nois. I'papuueckoe
n300pakeHue ueKTpuyeckoro nois. [IpuHIuN cynepno3uiuy 3JIeKTPUIECKUX MOJIeH.

26. Pabota cun aeKTpocTaTHYeCKOro moist. lloTeHmmManm AJIeKTPOCTAaTHYECKOTO ITOJIS.
[{upkynsanus BeKTopa HapsKEHHOCTH AJIEKTpocTaThudeckoro nods. [loTeHuanbHblil Xapakrep
ANIEKTpOCTaTUYEeCKOro mojisi. CBsA3b MEXIy HaNpPsLDKEHHOCTHIO U moTeHuanoM. [lotok Bekropa
AIIEKTPUYECKOTO CMELICHMUS.

27. Teopema Ocrporpaackoro-l'aycca miast  BeKTOpa SJEKTPUYECKOTO  CMEIICHUS.
ITpuMmeHeHne TeopeMBI 11 pacueTa MoJeH.

28. TToCTOSTHHBIN AJIEKTPUUECKUI TOK, €r0 XapaKTEPUCTHKU W YCIOBHS CYIIECTBOBAaHUSI.
Croponnue cuibl. [TnoTHOCT ToKa. 3akoH OMa B auddepeHunanbHoi Gopme Kak ciaencTBUe
AIIEKTPOHHON TEOPUU JIEKTPONPOBOJIHOCTH METAUIOB. Y AeNbHAs MPOBOAUMOCTh U YAEIBHOE
conporuBiieHne. CoONpOTHBIEHHE MPOBOAHUKOB, €ro 3aBUCUMOCTb OT TEMIIEpaTypBHl.
DNEKTPOABMKYIIAs CHJIa U HanpshkeHne. B3auMocCBsI3b HaNPsHKEHUS, AIEKTPOABIDKYILEH CHIIBI
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Y Pa3HOCTHU MOTEHIUAJIOB.

29.3axkon Oma B MHTErpajbHON (opme IUIsi OAHOPOJHOTO M HEOJHOPOJHOTO YYaCTKOB.
PazBerBiennble nenu 1 npasuia Kupxroda. Pabota 1 MOLTHOCTH 3J€KTPUUECKOr0 TOKA. 3aKOH
Jxoynsa-JIlenna.

30. MaruutHoe mnone. Bekrop MarHMUTHOM MHIYKUMHU. Mar"HutHas MPOHUIAEMOCTh
BEILECTBA. BEKTOp HANPSYKEHHOCTH MAarHUTHOTO MOJsA. MarHUTHBI MOMEHT.

31.[lpyHumn  cymepmo3uiUMU  MarHUTHBIX  moned. 3akoH  buo-Casapa-Jlamnaca.
IIpuMeHeHne 3TOro 3aK0Ha K pacyeTy MarHUTHOTO MOJIS OTPE3Ka MPSIMOTO IIPOBOJ1A, KPYTOBOI'O
TOKA ¥ JJIMHHOI'O IPSIMOJIMHEMHOT O IIPOBOJIHUKA C TOKOM.

32. BuxpeBoil xapakTep MarHUTHOTO MoJisi. TeopeMa O HUPKYJSIHH BEKTOpa MarHUTHOU
WHAYKINU (3aKOH TIOJTHOTO TOKA).

33.Cuna Awmmepa. 3akon Awmrepa. Cwia Jlopenma. [IBukeHHe 3apsOKEHHBIX YacTHIl B
MarHMTHOM TIIOJI€.

34. MarautHeiii motok. Teopema Octporpajackoro-I'aycca ans marHuTHOTO ToJs. PabGora
0 NEPEMEILEHUIO ITPOBOAHMKA U KOHTYpa C TOKOM B MATHUTHOM I10JI€.

35. MarHuTHBIE MOMEHTBHI DJEKTPOHOB W aToMOB. HamarHw4yeHHOCcTh. MarHuTHas
BOCIIPUMMYHMBOCTh, €€ CBSI3b C MArHUTHOW NPOHMIAEMOCTBIO. Tunel marHeTukoB. I[Ipupona
Jia- ¥ mapaMarHeTusma.

36. ®eppomarneru3M. MaruutHbiii ructepesuc. [lomensl. Touka Kropu. Ilpumenenue
(beppoMarHeTHKOB.

37. SIBneHue sneKTpoMarHUTHOW MHAyKUMHU. 3akoH Papanes. Ero BeIBoJg U3 3akoHa
coxpaHeHus sHepru. [Ipasuio JIenna. Bpamenune nmpoBoasiield paMki B MATHUTHOM ITOJIE.

38. SlBnenue camouHAYKUMU. VHAYKTUBHOCTh. TOKM M HampspKeHUs MPH 3aMBIKAHUU U
pa3MbIKaHUH LeNH. fIBlieHue B3auMHOM HHAYKIUH. [IpuHImn nefcTBus TpaHchopMaTopoB.

39. DHeprust MarHuTHOTO NOJIsL. OOBEMHAS TUIOTHOCTD SHEPTUH.

40. BuxpeBoe 3JIeKTpuYecKkoe 1mose. TOK TMpOBOJUMOCTH M TOK cMerieHus. O0o0menne
TEOPEMBI O IMPKYIISILIMY BEKTOPA HANPSKEHHOCTH MAarHUTHOTO MOJIS.

41. Cucrema ypaBHeHU MakcBeiia B MHTETpAIbHOU (hopme. DIEKTPOMArHUTHOE TTOJIE.

42 Tlonsitne BonHbL. KuHeMaTWka BOJHOBBIX IpOLECCOB. BOMHBI MpPOAONbHBIE U
nonepeunsle. ['apMoHnueckre BoiHBL. J[nMHA BOJIHBI, BOJIHOBOE umncio. BoimHoBo#l (poHT,
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BOJIHOBasi MOBEpXHOCTb. [lmockue u cdepuyeckre BOJIHBIL. YpaBHEHUE Oerymieil BOJIHBI.
da30Bast CKOPOCTb. BOJIHOBOE ypaBHEHHE.

43. Tlepenoc sueprum BosHOU. [loTok BomHOBOHM sHepruu. Bektop YMoBa. dusnueckue
CIIEACTBHS U3 YpaBHEHU MakcBea.

44, DnekTpoMarHuTHbIC BOJIHBI. Boz0yxnenue 3J€KTPOMAarHUTHBIX BOJIH.
JuddepeHnmansHoe ypaBHEHUE TSI JICKTPOMArHUTHBIX BOJH. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BoiH. [lepeHoc sHeprum snekTpoMarHUTHOW BOJHOW. Bektop Ywmosa-lloitHTuhra. Ilkama
AJIEKTPOMArHUTHBIX BOJIH.

YmMmerb - pelaTh CTaHAAPTHBIE 3a/1a4ud MO OCHOBHBIM IIpuMepHBIii BADMAHT UTOTOBOIO TECTA

pasnenam Kypca Gu3uKu;

- CTpOHUTH TIpadUKH SKCIEPUMEHTAIbHBIX 3a-
BHUCHUMOCTCH;

- YCTaHABJIMBATh XapakTep 3aBUCUMOCTU IO
rpadukam, MOCTPOCHHBIX B JIIOOBIX KOOPAHUHA-
Tax;

-COCTaBJISATh  TAOJIHIIBI
JTAHHBIX;

= COCTaBJIATH OTYCTHI IO BBIIIOJHCHHBIM 3KCIICPU-
MCEHTAJIbHBIM pa60TaM, OIMUCBIBATH PE3YJIbTAaThl U
yMeTh OPMYITUPOBATH BBIBOJIBL;

-MIOJIb30BaThCsl TaONIMIIaMH, y4eOHOH, crpa-
BOYHOM U METOJIUYECKOM JINTEPATYPOH;

- OIICHWBATH CIIy4ailHbIE€ OIIMOKU SKCIEPH-
MEHTa, ONPEIEIATh IOBEPUTEIbHBIA HUHTEP-
BaJ;

-BBIOMpATh TPHOOPHI C MpeAenaMu H3Mepe-
HUW, HEOOXOIUMBIMH TSI TAHHBIX U3MEPECHHM,
OTIPEICTISATh IeHY JEJICHUS, TTOKa3aHus Mpuoo-
pPOB, TOTPEUTHOCTh W YMETh TPaTyHpPOBATH
KTy IpubOpoB;

OKCIICPUMCHTAJIbHBIX

1. Uemy paBHa pa3HOCTH (a3 KoieOaHUI JBYX KOTEPEHTHBIX CBETOBBIX BOJH, IPHUXOISIIIX

A
B HCKOTOPYIO TOYUKY 9KpaHa € Pa3HOCTHIO X014 B ; ?

2. Ilpu uHTEppEepeHnn IBYX KOI€PEHTHBIX BOJIH C JUIMHON BOJIHBI 2 MKM MHTEpP(EpEHIIH-
OHHBI MUHMMYM HaOJII0aeTCs IPU Pa3HOCTHU X0J1a, PABHOM. ..
1) 0 Mmxm;  2) 1 MKM; 3) 4 MKMm; 4) 2 MKM.

3. ToHkas cTeKIsIHHAs TUIACTUHKA C MOKa3aTeseM mpejomieHus N= 1,5 u TommmHo#i d = 2
MKM TIOMEILIEHa MEXIY ABYMs CpelJaMH C MOKa3aTeIsIMH IIpesoMiIe-
Hus N; = 1,2 1 n; = 1,6. Ha muiacTuHKY HOpMalbHO TAJaeT CBET C l R
"y A
d| n

mHOM BonHBI A = 600 HM. PazHocTh X012 UHTEp(EepUpyIOMUX OT-
1) 9000 am; 2) 3000 aM; 3) 5700 HM; 4) 6000 HM. ny

pakeHHBIX Jy4el paBHa...

4. OnpiT FOHra npoBoauTCS B KENTOM cBeTe. Kak M3MEHHUTCS pacCTOAHUE MEXAY COCETHU-
MU UHTEPPEPEHIIMOHHBIMU MOJIOCAMH Ha dKpaHe, €CIIM BMECTO JKENTOro MCIOIb30BaTh (hrosie-
TOBBIN CBET?

1) yBenmuuutcs;  2) YMEHBIIUTCS; 3) ocTaHeTcst HEU3MEHHbIM; 4) Ipyroi OTBET.

5. Ha anadparmy ¢ KpyriasiM OTBEpPCTHEM, PaUyC KOTOPOTo paBeH =1,73 MM majgaeT mioc-

kast BoaHa ¢ A=0,6 Mkm. 3a auadparMoii Ha pacCTosHUM D=1 M OoT Hee HaxOaUTCs dKpaH. YTo
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— - UCHOJb30BaTh Pa3IMYHbIC METOAUKHU (PU-
3UYECKUX U3MEpPEeHH M 00padOTKU 3SKCIepu-
MEHTAIIbHBIX JaHHBIX.

Oyzer HaOMI01aThCsl B LIEHTPE dKpaHa?
1) TeMHO€ IATHO, TaK KaKk B OTBEPCTUH YKJIa/bIBatoTCs 2 30HbI DpeHerns;
2) cBeTIioe MATHO, TaK KaKk B OTBEPCTUH YKIIAbIBAOTCS 5 30H dpenens;
3) cBeTIioe MATHO, TaK KaK B OTBEPCTUH YKJIaAbIBaloTcs 3 30HbI Openens;
4) TeMHO€ IATHO, TaK KaK B OTBEPCTHH yKJa/bIBatoTcs 4 30HbI OpeHens.

6. Mudpakuonnas pemerka umeeT 400 mTpuxoB Ha anuHe 2 MM. OHa pacnosioikeHa Ha
paccrosiHuu | M oT 3kpaHa. Pemnierka ocBemnjaercst OeibIM CBETOM C JUIMHOM BOJIHBI KPACHOTO
ceera 720 HM u ¢uoneroBoro ceeta 430 um. lllupuHa crniekTpa mepBoro mnopsjaka Ha SKpaHe
paBHa...

1)5,8cm; 2)6,1 mm; 3) 3,7 am; 4) 2,6 cMm.

7. Ilpn nageHnn cBeTa U3 BO3AyXa Ha AUAJIEKTPUK OTPAKEHHBIN JIyd IMOJTHOCTBIO MOJISIPU30-
BaH nipu yrie najgerus 60°. [Ipu 3Tom yroa nmperomMiaeHus: paBeH...

1) 30°; 2) 45°; 3) 90°; 4) 60°.

8. Ecnu npu npoxokJIeHUN €CTECTBEHHOIO0 CBETA Yepe3 JiBa MOJIIpU3aTOpa MHTEHCUBHOCTh
€ro yMeHbIIaeTcs B 4 pa3a, TO yroyl MEKAy IUIOCKOCTSIMH IPOITyCKaHHS IOJIIPU3aTOPOB pa-
BEH...

1) 30°; 2) 60°; 3) 45°; 4) 90°.

9. Omnpenenutb, BO CKOJIBKO pa3 HEOOXOIUMO YMEHBIIUTH
TEPMOJIMHAMUYECKYIO TEMIIEpaTypy UYEpHOIo Tesa, YTOObI ero
SHEepreTHyeckas CBeTUMOCTh Re ocnabunack B 16 pas.

10. Ha pucyHke moka3aHbl HalpaBJIeHHs] PpEHTT€HOBCKOTO (o-

!
TOHA, NAJAIOUIEro Ha MuleHsb (y), paccesHHoro ¢orona (Y ) u
9JIEKTpOHA OT1auu (e). Yroa paccestHus 90°, HaIpaBJICHUE JIBU-
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0
YKEHHSI 3JIEKTPOHA OTJIa4M COCTABIISIET C HallpaBJIeHHeM Mnajatouiero gorona yron ¢ = 30°. Eciu
UMIyibe nagaoniero GoroHa Py, TO HMITyIIBC 3J€KTPOHA OTAYU PaBEH. . .

1) %Pcp; 2) 1,5\/§Pq>; 3) 1,5Pg; 4) \/§P¢.

11. Dueprus dhoToHa, noriomaeMoro GoTokaToaoM, paBHa 5 5B. PaGora Bbixoa 3nekTpoHa
paBHa 2 5B. Bennunna 3a1epKUBArOIIEro MOTEHIMANA, P KOTOPOM MpEeKpaTuics (GpoTOToK,
paBHa...

1) 7 B; 2) 3 B; 3)2,5B; 4) 10 B.

12. Ha pucynke n300pakeHbl JIB€ BOJIbTaMIIEPHBIEC Xa- Is
PaKTepUCTUKU BakyyMHOro ¢otosnementa. Ecmu E -
OCBEIIEHHOCTh (POTOKATOMA, V - YacTOTa MaJalollero Ha 2

Hero ceeta, lg —cmna GoToTOKa, TO A JAHHOTO Cilydas
CIpaBeIMBBI COOTHOIIEHUS . . .
Dvi>vy, E1 =By 2)vi<vy, E1 = Ey; Uz Us U
vi=vy, E1>Ey;  4vi=vy, E1<BE 2 !

13. I[J'II/IHa BOJIHBI 3JICKTPOMAIrHUTHOI'O HU3JIYUYCHUA, UCITYCKACMOI'0 aTOMOM BOAOpPOJda IIpU
MEePEXO0€ B HEM DJIEKTPOHA CO BTOPOT0 IHEPTETUYECKOTO YPOBHS Ha MEPBbIM paBHA. ..
D121-107M;  2)3-10% w; 3)5,8:10"2 m; 4) 2310 m.

. V, .
14. OTHOWIEHNE CKOPOCTEN NIBYX MHUKPOYACTHIL V—l = 4. Ecnm ux nnuHbl BOJMH Ae bpoits
2

m
YAOBJIETBOPSIIOT COOTHOIIICHUIO Ay = 2\1, TO OTHOIIIEHHWE MACC ITUX YACTHUI[ —— paBHO ...
mp

1)2; 2) s 3) Va; 4) 4.
15. OnpenenuTh HETOYHOCTH B ONPEAEICHUN KOOPIUHATHI AJEKTPOHA, IBHXKYIIETOCs B aTO-
M€ BOJIOpOJia CO CKOPOCThIO 1,2 10° m/c, eciu JIONyCKaeMasi HETOYHOCTh B OINPEJICIEHUHN CKO-
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OneHouHble CpeCTBA

poctu coctaisieT 10% OT ee BETUYMHBL.

16. Ha pucynke nzo0pakeHa MmIOTHOCTh BEPOSATHOCTH OOHa- I‘l’ | g

PY’KEHHMSI MUKPOYACTHLIBI HA Pa3JIMYHBIX PACCTOSIHUAX OT «CTe-

HOK» sIMBl. BeposTHOCT, ee OoOHapyX eHus Ha y4acT-

£ 3
—<x<—£
ke ¢4 4 paBHa...
1) Ya; 2) Y 3) ¥4, 4)0;

0 {2 { X

5) 1.

17. DnexkTpoH B aToMe BOAOPO/a MEPEIIesl M3 OCHOBHOTO COCTOSHUSI B BO3OYKJIEHHOE C N =

4. Panuyc ero 60poBCKOI OpOUTHL...

1) yBennumiics B 16pa3; 2) He u3MeHuICs; 3) yBenuuuics B 3 pasa; 4) ymeHpuics B 16 pa-

3a.

18. 3akOH coxpaHEHHsT MOMEHTA HMITYJIbCAa HAKJIAJIbIBAET
OTpaHUYEHUS] HA BO3MOXKHBIE MEPEXO/bl JEKTPOHA B aTOMeE C
OJIHOTO YpOBHSI Ha Jpyroi (mpaBuio orbopa). B sHepreTuue-
CKOM CIEKTpe aroMa BOJ0poJa (CM. PUCYHOK) 3aIlpelieHHbIM
NEPEX0OM SIBJIAETCH. .

1) 4f —-3d,;
2) 3d - 2s;
3) 4s — 3p;
4) 2p —1s.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

19. Cocrosinue, B KOTOPOM HAXOAUTCS aTOM, XapaKTEpU3yeTCsl 3HAYCHUEM IVIABHOI'O KBaH-
ToBOro uucia N = 4. YeMy paBHa KpaTHOCTb BBIPOXAECHUS IHEPIETUUYECKUX YPOBHEW 3TOrO
aToma.

vztmz—"f £+ 2

h* dmegr . 910

20. CraunonapsHoe ypaBHenue lllpenunrepa umeer Bua
ypaBHEHUE OMHCHIBAET. ..

1) cocrosiHUE TEKTPOHA B BOJIOPOAOIIOT0OHOM aTOME;

2) NBM)KEHHE CBOOOHOM YaCTHIIbI;

3) cocTOsSIHHE JIEKTPOHA B TPEXMEPHOM MOTEHITUAIBHOM SIIIUKE;
4) TUHEHBINA TapMOHUYECKUH OCLUIIIATOP.

21. Onpenenure nepuo moxypacnaaa paauoakTUBHOTO U30TOIA, €CIM 5/8 Ha4aJIbHOTO KO-
JTUYECTBa s7Iep ATOr0 U30TOMA pacmanoch 3a Bpems t = 849 c.

22. Slnpo 6epuruimst ‘{gf{ 3aXBaTHJIO 2JEKTPoH u3 K-obomouku atoma. Kakoe simpo o6paszo-
Bajioch B pe3ynbprate K-3axBarta? Hanncats peakunro K-3axBara.

23. OmpenenuTh MacCcy HEHTPAIBHOTO aTOMa, €CITH SIAPO ATOTO aTOMa COCTOUT M3 JIBYX PO-
TOHOB U OJTHOTO HEWTPOHA U DHEPTUs CBA3M siipa paBHa 7,72 M»B.

24. Kakwe wu3 NpPOLECCOB 3alpelleHbl 3aKOHOM COXPAHEHMS JIENTOHHOrO 3apsja’?
Dn—pte-+v;

2)pte-—-n+v.

p—on+e +v.
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CTpyKTypHBIii

AIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMIIETEHLINU
Bnanets -HaBbIKAMU TMPAKTHUYECKOTO MpUMEHEHHs 3a- | OCHOBHBIMU OLIEHOUHBIMH CPEICTBAMU IUIAHUPYEMBIX PE3YJIbTATOB 00YUYEHUS TaHHOTO pasJie-

KOHOB (DM3UKU;

-HaBbIKAMM BBIIIOJHEHUS (DPU3MUYECKHX HKCIIe-
PUMEHTOB U OLIEHKH UX PE3YJIbTATOB;

- BJIQIETh METOJJAMU NPOBEACHUS (PU3NUECKUX
MU3MEPEHMM, METOJAMM OLIEHKH ITOIPEIIHOCTEN
IIPY [IPOBEICHUU DKCIIEPUMEHTA.

Ja CIry>Xat 1abopaTopHbIe pabOThl M MHIUBHYaJIbHBIE 3a1aHUS KaXKOT0 CEMECTpa.

Ilepeyennb JJabopaTopHBIX padoT

Ne 1 «IIpumeHeHne 3aKOHOB COXpaHEHUs AJIsl ONPEEeNICHHUsI CKOPOCTHU TI0JIeTa ITYIIH»

Ne 4 «MccnenoBanue BpalaTesbHOTO IBUKEHUS TBEPOTO TeIa BOKPYT HEMOABUKHOU OCH»

Ne 5 «Onpenenenne XxapakTepuCTUK 3aTyXarOIUX KoueOaHui (GU3NIEeCKOro MasiTHUKa

Ne 11 «M3ydyenne cTaTUCTUUECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Onpenenenue nokasarens aauadaTel MeTo oM Kiemana u Jlesopmay

Ne 21 «HccnenoBanue 31€KTPOCTATUYECKOTO MO C TIOMOIIBIO 30HAa»

Ne 24 «Pacmmpenue npezena U3MEpeHHs aMIiepMeTpa MOCTOSTHHOI'O TOKa»

Ne 28 «Omnpenenenne MHIYKTUBHOCTU KaTYIIKH U MarHUTHOW MPOHHUIIAEMOCTH (heppOMAarHuT-
HOTO TeJay

Ne 32 «Onpenenenue paanyca KpUBU3HBI JMH3bI U MTOJIOCHI MPOIYCKaHUsl CBETO(UIBTPA C MO-
MoIubko kosery Hprotona»

Ne 34 «Onpenenenue JJIMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK TUPPAKIIMOHHON pEIIETKI»
Ne 35 «Onpenenenne KOHIEHTPALMK PACTBOPOB caxapa U MOCTOSIHHON BPALLCHUS»

Ne 36 «CHsiTue BONbTaMIIEPHBIX XapaKTEPUCTUK (HOTOIIEMEHTA U OIpeNeIeHUE ero YyBCTBU-
TEIBHOCTH

No 41 «MccnenoBanue Bo30YyXIEHUSI aTOMOB Ta3ay

Ne 42 «Omnpenenenue ri1aBHbIX KBAHTOBBIX YMCell BO30YKICHHBIX COCTOSHUI aToMa BOJOPOJIa»
No 51 «M3y4yeHune 3aKOHOMEPHOCTEHN a-pacnazar»

Ne 53 «Omnpenenenne MakCUManbHON SHEpruM B-4acTUI] U MAESHTH(UKALUSA PaAHOaKTHBHBIX
MpernapaToB»

TeMbl 17151 CAMOCTOSITEILHOTO M3Y4YCHUSA

1. Bemnyxaennsle konebanus. Pesonanc.

2. BonHbl. YpaBHeHHE III0CKON BONHBI. Da3oBasi CKOPOCTh, JUIMHA BOJHBI, BOJTHOBOE YHCIIO.
WNnTtepdepennus u nudpakuns MEXaHUYECKUX BOJIH

3. MexaHuka )UAKOCTEN U ra3oB.

4. PeanbHble ra3sl.
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

5. DeMeHTbl HEpaBHOBECHOM TEPMOIMHAMUKH.
6. IIpyHIMII OTHOCUTENBHOCTH B 3JIEKTPOAMHAMUKE. MarHuTHOE IOJI€ KaK PEIsITUBUCTCKUI

ahdexr.
7. CepieuyHUKH B KaTyllIKaX UHAYKTUBHOCTH. Buxpesbie Toku Dyxko.

8. B3aHMOﬂeﬁCTBHC H3JIYyYCHUA C BCHICCTBOM: HNABJICHHUC CBCT4, JTFOMUHCCHCHIIUA, (1)OTOXI/IMI/I-
YCCKUC SABJICHUSA, JUCIICPCHUA.

9. DHepreTn4eckuii ClIeKTp aTOMOB M MOJIEKYJI, IPUPOIa XUMUYECKOM CBA3H.
10. SAnepnas ¢pusuka. TepmosiaepHas sHeprus. JHEpreTuKa OyayIero.
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0) Ilopsiiok TMpoBeleHUs] MPOMEKYTOYHONH aTTeCTANMHU, MOKA3ATEJIU M KPUTEPUH
OlleHUBAHUSL:

[TpomexxyTouHas arrectanusi 1Mo AucHuIUinHe «DU3HKa» BKIIOYAET TEOPETUYECKUE BO-
IPOCHI, MO3BOJISIONINE OIEHUTh YPOBEHb YCBOCHHUSI OOYYAIONIMMHUCS 3HAHWH, M MPAKTUYCCKHE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, POBOIUTCS B (hopMe
3a4eTa M 3a4eTa C OICHKOM.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OILICHKY «OTJHYHO» (5 0ayoB) — 00yyYarONIMIACs IEMOHCTPUPYET BBHICOKUN YPOBEHBb
c(hOpMUPOBAHHOCTH KOMITETEHIUI, BCECTOPOHHEE, CHCTEMAaTHIECKOE U IITyOOKOe 3HAHUE y4eo-
HOT'O MaTepualia, CBOOOHO BBINOJIHSAET MPAKTHUECKUE 3a/laHUsI, CBOOOJHO ONEpUPYET 3HAHMUS-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX IMOBBIIICHHOW CII0KHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamra) — oOyJarouuics IeMOHCTPUPYET CPEIHHA YPOBEHB
c(OpPMUPOBAHHOCTH KOMIICTCHIIUIA: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JOMYCKAIOTCS He-
3HAYHUTENIBHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHUS MIPH aHAIUTUYECKUX OMEpaIusaX, mepeHoce
3HAHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLICHKY «yI0BJIETBOPHTEIbHO» (3 Oayuia) — o0yJaroIuics JeMOHCTPUPYET OPOTro-
BBl ypOBEHBb C(HOPMHUPOBAHHOCTH KOMITETEHITHI: B X0/I€ KOHTPOJIbHBIX MEPOIPHUSATHI TOITyCKa-
IOTCS OIIUOKH, MPOSIBIISICTCS OTCYTCTBHE OTACIbHBIX 3HAHHI, YMEHUH, HABBIKOB, 00YUYaIOLITHICS
WCIBITBIBACT 3HAYUTEIIBHBIC 3aTPYJHEHUS MPH ONCPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU TIPU HUX
NIEPEHOCE HAa HOBBIC CUTYAIIHH.

— Ha OIICHKY «HEeY/0BJIETBOPUTEIbHO» (2 Oamia) — oOy4aromuiicss JeMOHCTPUPYET 3HA-
Hus He Oonee 20% TeopeTHyecKkoro Marepuana, I0MyCKaeT CyIIECTBEHHbIE OLIMOKH, HE MOXKET
MOKA3aTh UHTEIUICKTYaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a]1a4.

— Ha OLEHKY «HeYAOBJIeTBOPUTENbHO» (1 Oaimn) — oOyuaroniuiicss He MOXKET MOKa3aTh
3HAHHS HAa YPOBHE BOCIIPOM3BEICHUS U OOBSCHEHHS MH(POPMAIMK, HE MOXKET MOKa3aTh WHTEII-
JIEKTyalbHbIE HABBIKM PEUICHUS MPOCTHIX 3a/1ad.



8 YuedHo-MeTonM4eckoe U HHPOPMALHOHHOE o0ecneyeHne TUCHUIIINHBI (MOTYJIs1)

a) OcHoBHas JIMTEpaTypa:

1 Cagennes, 1. B. Kypc ob6mieit ¢pusuku : yuebnoe nocodue : B 3 romax / U. B. Capensb-
eB. — l14-e uzn., crep. — Cankr-IletepOypr : Jlans, [6. 1.]. — Tom 1 : Mexanuka. Mosekysp-
Has ¢usuka — 2018. — 436 c. — ISBN 978-5-8114-0630-2. — TekcT : 3nekTpoHHbIiH // Jlanb :
9JIeKTpoHHO-OMboTeunas cucrema. — URL: https://e.lanbook.com/book/98245 (mara ob6pa-
mrenusi: 08.09.2020).

2. Casenbes, U. B. Kypc obmeii pusuku : yuebHoe mocobue : B 3 Tomax / M. B. CaBenb-
eB. — 14-e m3n., crep. — CankTt-IlerepOypr : Jlaus, [6. 1.]. — Tom 2 : DIEKTpUUYECTBO U MarHe-
tu3M. Bonnbl. Ontuka: YyeOnoe nocooue — 2018. — 500 c. — ISBN 978-5-8114-0631-9. —
Texkct : onexTpoHHslii / Jlamb @  2JIEKTpOHHO-OMOnmWoTewnas cuctema. —  URL:
https://e.lanbook.com/book/98246 (nmara obpamienus: 08.09.2020).

3. Cagenbes, U. B. Kypc o6mieit ¢pusuku : yaedHoe nocodue : B 3 Tomax / M. B. CaBenbes.
— 12-e u3n., crep. — Cankr-IletepOypr : Jlans, [0. r.]. — Tom 3 : KanroBas ontuka. AToM-
Has ¢u3uka. Ousnka TBepaoro Tena. Pu3nka aTOMHOTO siipa U dIeMeHTapHbIX yacTun — 2018.
— 320 c¢. — ISBN 978-5-8114-0632-6. — Texkcr : snekTpoHHBIN / JlaHh : 3JIEKTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/106893  (mata oOpamieHwus:
08.09.2020). -

0) lono/IHUTeILHAS JIUTEPaTypa:

1. Cagenbes, U. B. Kypc obuieit ¢pusnku : yauedHoe nocodue : B 3 Tomax / M. B. Caensb-
eB. — 12-e m3n., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Tom 3 : KBaHTOBasi onruka.
AtomHas usuka. Pusnka TBepaoro tena. Gu3nKa aTOMHOTO S/Ipa M AJIEMEHTAPHBIX YaCTHI[ —
2018. — 320 c. — ISBN 978-5-8114-0632-6. — TexkcT : 37eKTpOHHBIH // JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/106893  (mata oOpamieHus:
08.09.2020).

2. Koukun, 1O. I1. YueOnsle 3anaun no ¢usuke : yuedHoe nocodue / FO. I1. Koukun, U.
1O. borauesa ; MI'TY. - [2-¢ u3a., moaroT. mo ned. usa. 2014 r.]. - Marautoropck : MI'TVY,
2015. - 1 omektpon. ont. auck (CD-ROM). - 3Barm. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124
054/1515.pdf&view=true (marta obpamenus: 25.09.2020). - MakpooOBeKT. - TeKCT : AJIeKTpOH-
HBIA. - CBefieHusI TocTynHBI Takke Ha CD-ROM.

3 Koukwun, 0. II. ®uzuka : yuebHoe nocodue / 0. II. Koukun ; MI'TY. - Maruuro-
TOpCK : MI'TY, 2015. - 55 c. : WL, Tao1. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalogues/1/1121
331/1212.pdf&view=true (marta obpamienus: 25.09.2020). - MakpooOBeKT. - TeKCT : 3IeKTpOoH-
HBIU. - IMeeTcst meyaTHbIN aHaJIor ..

4 KoukuH, 1O. I1. Coopuuk 3anau no ¢usuke : npaktukyM / 0. I1. Koukun, U. 0. bo-
rageBa ; MI'TY. - Marnutoropck : MI'TVY, 2018. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515
209/3568.pdf&view=true (marta obparenus: 25.09.2020). - MakpooObeKT. - TeKCT : 3JeKTPOH-
HbIid. - ISBN 978-5-9967-1162-8. - Ceaenus noctynusl Takxke Ha CD-ROM.

5 Kouxkun, 0. II. ®uszuka : yuedbnoe nocoodue / FO. Il. Koukun ; MI'TY. - Maruuro-
ropck : MI'TVY, 2016. - 1 snekrpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2345.pdf&show=dcatalogues/1/1129
985/2345.pdf&view=true (marta obparmienus: 25.09.2020). - MakpooOBbeKT. - TEKCT : 3JeKTPOH-
HBIH. - CBegeHus goctynHel Takke Ha CD-ROM..

B) MeTroauyecKkue yKa3zaHus:


https://e.lanbook.com/book/98245
https://e.lanbook.com/book/98246
https://e.lanbook.com/book/106893
https://e.lanbook.com/book/106893
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1515.pdf&show=dcatalogues/1/1124054/1515.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalogues/1/1121331/1212.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalogues/1/1121331/1212.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2345.pdf&show=dcatalogues/1/1129985/2345.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2345.pdf&show=dcatalogues/1/1129985/2345.pdf&view=true

1. Mexanuka. MonexkymnspHas GU3UKa U TEPMOJUHAMUKA : TaOOPAaTOPHBIN MPAKTHKYM /
E. H. Acranos, 3. H. botuesa, JI. C. JomkenkoBa u ap. ; MI'TY. - Maruutoropck : MI'TVY,
2016. - 1 omekrpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130
121/2420.pdf&view=true (mara oopamenus: 25.09.2020). - MakpooObeKT. - TeKCT : 3JEKTPOH-
HBIH. - CBegeHus goctynHbl Takke Ha CD-ROM.

2. Beuepkun, M.B. Dnexrpocraruka. [TocTostHHBIN TOK: j1a00paTOpHBIi mpakTHKyM / M.
B. Beuepkun, E. E. Enuceena, C. I'. llleBuenko ; nox pea. M. B. Beuepkuna ; MarHutoropckuit
roCyJapCTBEHHbIM TexHuyeckuil yHusepcureT um. .M. HocoBa. — Marauroropck : MI'TVY,
2011. — 60 c. — TekcT : HEMMOCPEACTBEHHBIM.

3. Beuepkun, M. B. DnexTpocTaTika 1 MOCTOSIHHBIN TOK : TpakTukyMm / M. B. Beuepkum,
O. B. Kpusko, E. B. MakapueBa ; MI'TY, UH-T 3HepreTuku u aBromMatuku, Kad. ¢usuku. -
Marnuroropck : MI'TY, 2012. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTy:. 9KkpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124
701/1544.pdf&view=true (mara ooOparmienus: 25.09.2020). - MakpooOBbeKT. - TEKCT : 3JIEKTPOH-
HBIA. - CBefeHus TocTynHbI Takke Ha CD-ROM.

4. Apkymuc, M.b. Dnekrpomarnetu3M. OnTuka: 1a60paTOpHBIN MPAKTUKYM MO TUCIH-

winHe «Pu3uKay i CTYJICHTOB Beex cnenuanbrocteld / M.B. Apkynuc [u ap.]. — Maraurorop-
CKMIl TOCyIapCTBEHHbI TexHUueckuil yHuBepcuteT uM. [.MI. HocoBa. — Maruuroropck :
MI'TY, 2009. — 102 ¢. — TekcT : HEMOCPEACTBEHHBIMH.
5. benos, B.K. ®u3uka aroma, TBEpAOTo Tema, Aapa: HHCTPYKIUS O BBIMOJIHEHUIO JabopaTop-
HBIX paboT 10 pu3MKe IS CTYyIeHTOB Beex crenmanbHocteid / B.K. Benos [u ap.]. MarauTtorop-
CKMI rocynapcTBeHHbI TexHuueckuil yHupepcurer um. [.JMI. HocoBa. — Marunuroropck :
MI'TY, 2007. — 48 c. — Tekct : HEMOCPEACTBEHHBIH.

r) I[Iporpammuoe odecnieuenne 1 MHTEepHeT-pecypchl:

Haunmenosanue 110 Ne norosopa Cpoxk nericTBus -
IIeH3UH

Profes';/i'snal Office  2007) ;135 o1 17.09.2007 GeccpoHo

Siona,“(";ﬂ"ﬁgﬁ‘gfj) 7 Profes 11122718 or 08.10.2018 11.10.2021
i CBOOOJIHO pacHpocTpaHs-

1Zip entoe IO OeccpouHo
CBOOOJIHO pacHpoCTpaHs-

FAR Manager entoe TIO OeccpouHO

DNEKTPOHHBIN (OH] MPABOBOK U HOPMATUBHO-TEXHUYECKOM TOKYMEHTAIIUU. — PexuM 10-
cryna: http://docs.cntd.ru/., cBoOOAHBINH AOCTYII.

OO0pazoBarenbHbBIN opTant TUTST o0yJaromuxcs. — Pexum JIOCTYTIA:
http://newlms.magtu.ru., cBOOOAHBI JOCTYII.

OnexTpoHHas 0aza mepuoanueckux uzgaHuii East View Information Services, OOO
«MBUC». — Pesxum noctyma: https://dlib.eastview.com/, cBoGoaHbINH OCTYII.

HanmonansHas nHpOpMaIMOHHO-aHATUTHYECKAsl cucTeMa — POocCUiCKHA MHAEKC HAyYHO-
ro nutupoBanus (PUHII). — Pexxum noctyma: URL.: https://elibrary.ru/project risc.asp , ceo6o-
HBIN JOCTYII.

Nndpopmanmonnas cucrema - EnuHoe okHO nocTyna K MH(OPMAlMOHHBIM pecypcam. —
Pexum noctyna: URL: http://window.edu.ru/ , cBoO0IHBIN AOCTYII.

[TouckoBast cucrema Axagemusi Google (Google Scholar). — Pexum pocryma: URL:
https://scholar.google.ru/ , cBo6oaHbIH TOCTYII.

Poccuiickas T'ocynmapctBennas Oubnuorteka. Karamoru. — Pexum gocryma: URL:
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https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true
http://docs.cntd.ru/
http://newlms.magtu.ru/
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
http://window.edu.ru/
https://scholar.google.ru/

https://www.rsl.ru/ru/4readers/catalogues/ , cBoGOAHBIN TOCTYI.
OnekTpoHHbie pecypchl onbmuoreku MI'TY um. I'. HocoBa. — Pexxum moctyma: URL:
http://magtu.ru:8085/marcweb2/Default.asp , cBoboaHbINi AOCTYII.
VYuuBepcuterckas uHpopmarmonHas cucrema POCCHUA. — Pexum noctyma: URL:

https://uisrussia.msu.ru , cBOOOIHBIN JOCTYII.

9 MaTepnaﬂbno-TexnnquRoe o0ecneyeHue AUCHHUIIIMHBI

MaTepI/IaJIBHO-TeXHI/I‘IGCKOC obOecrcucHue JUCHHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHWe ayJUTOPUH

OcHallleHue ayIuTOpun

YyeOHbIC ayAUTOPUU IS MPOBEIE-
HUS 3aHATUN JIEKIIMOHHOIO THUIIA

MynbTUMEIMIHBIE CPEACTBA XPAHEHHS,
nepeAayd M IpejcTaBlieHus yuyeOHoM HHOp-
MaluH

VY4yeOHble ayIuTOPUM Ul IpOBeJe-
HUS JTa0OPAaTOPHBIX 3aHATHIA, TPYIIOBBIX
U VHIWBHUIYaJIbHBIX KOHCYJIbTALlUH, Te-
KYLIEro KOHTPOJS M NMPOMEKYTOYHOU aT-
TECTalNU

OOopynoBaHue Uil BBINOIHEHUS J1abopa-
TOPHBIX paboT, XUMUYECKAs TTOCY 1A, PEaKTHBBI,

Harmsinaple MaTepuainbl: TaOMUIBI, CXe-
MBI, IIJIaKaTHIL.

VYyebHbIe ayAUTOPUU IS MPOBEIE-
HHUS IPAKTUYECKUX 3aHATUM, TPYIIIOBBIX U
VHIUBUYAIbHBIX KOHCYJIbTAalUM, TEKY-
LIEr0 KOHTPOJII U IPOMEKYTOUHOM arTe-
CTaIH

Jlocka, 3akoHOmaTenbHas, HOPMaTUBHAs
u TexHuueckas aokymenranus, ®OCeI, yuebd-
HO-MCTOAUYCCKAA NOKYMCHTA A

TloMmenienusa i caMOCTOATEILHOU

[TepcoHanbHbIE KOMIIBIOTEPHI C ITAKETOM
MS Office, Beixogom B MHTEpHET U C IOCTY-

paboThI 0OyUarOIIMXCs OM B  JJIEKTPOHHYIO  MH(OPMALMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA
TTomeleHye i XpaHEHUst 1 Tpo- Crennaxxu  Juis  XpaHeHUs  y4yeOHoO-

($uIIaKTHYEeCKOro 00CIyXUBaHUSA y4eOHO-
ro 000pyI0BaHUs

HaIJSITHBIX TIOCOOUN U yueOHO-METOINYECKON
JIOKyMEHTAIu1
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