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1 eau ocBOeHMS AUCHUIIIHMHBI (MOIYJIA)

[ensimu oCcBOCHUS TUCHUIUINHBI «DU3UKay SBISIOTCS:

- O3HAKOMIJICHHWE C OCHOBHBIMH (DM3MUYECKUMHU SIBIICHUSMH, 3aKOHAMU W TPAHUIIAMU HX
MPUMEHUMOCTH JUIsl JOPMHUPOBAHUS IPECTABICHUN O COBPEMEHHON HayYHOU KapTHHE MUPA;

- MPUMEHEHNE OCHOBHBIX 3aKOHOB U SIBJICHUI (PH3UKU TP PEUICHUH 3a/1a4, BO3HUKAOIIUX
B MOCIIEAYIOLIEH MpodecCHOHaNbHON ACSITETbHOCTH;

- IpUOOpETEeHNE HABBIKOB AKCIIEPHUMEHTAIHLHOTO HCCIECIOBaHUS (PU3NYSCKUX IMPOIIECCOB,
OCBOEHHUE METOJIOB MOIYy4eHUS U 00pabOTKH IMIHUpUYECKOi HH(OpMaLIUK.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTesibHOI MPOrpaMMbl
NMOAr0TOBKM 0aKkajaBpa (MarmcTrpa, Ceumajaucra)

Jucnurumna «®u3nkay BXOAUT B 0a30BYI0 4acTh 0J10Ka 1 00pa3oBaTebHOM MPOrpaMMBbl.

Jlist m3y4deHus JUCIHUILTUHBI HEOOX0IMMBI 3HAHUS (YMEHUSs, BIaJICHNUs), CHOPMHUPOBAHHBIC
B pe3y/ibTaTe M3ydeHUs (PU3MKH B pe3yJIbTaTe N3yueHUs Huciuiuind «Dusukay, «MareMaTrkay,
«Xumus» Ha 0aze cpeHero (MOJIHOro) 00IIero 00pa3oBaHus.

W3yuenue pusnku 0a3upyeTcs Ha 3HAHUU TaKHX Pa3/IeiOB MAaTEMaTHKHU Kak TuddepeHIu-
QIBHOEC W WHTETPAIBbHON HcuucieHne, audQepeHnnanbHble YpaBHEHHsI, BEKTOPHBIA aHAIU3,
TapMOHUYECKHUI aHa W3, TeOpUs (YHKIHUU KOMIUIEKCHOTO TMEPEMEHHOTO, JIMHEHHas anreOpa,
ypaBHEHHsI MaTeMaTu4eckoi Gu3uku. M3 Kypca XMMUU HEOOXOIMMBI 3HAHUS CIEAYIONINX pas3-
nenoB: nepuoauyeckas cucrema JI.M1.MenaeneeBa, CTpyKTypa MepHOANYECKON CUCTEMBI, CTpOEe-
HUE aToOMa, dJICKTPOHHBIC U JIEKTPOHHO-TpaduIecKre (GOpMyITbl JIIEMEHTOB, SJICKTPOXHMHSL.

3HaHus (yMEHHUsI, BIaJICHUs ), OTYYCHHbIE TPU U3yYEeHUU JAHHON JUCIUILTUHBI OyIyT He-
06XOI[I/IMI)I B U3Yy4YCHUHU MOCIICAYIOIINUX JUCHUIIIINH:

-TEIUIO- U XJIAIOTCXHHKA;

- XUMUS,

- METPOJIOTHS U CTaHJapTU3AIINSA;

- MIPONLECChI U aNmaparTsbl MAMCBLIX ITPOU3BOJICTB,

- (pu3MKO-XUMHUYECKIE OCHOBBI M O0IIKE TPUHIIUIIBI TEPEPAOOTKH PACTUTEIHLHOTO CHIPbSI.

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS
AUCHUILUINHBI (MOYJIS) M IJIAHMPYeMble pe3yJibTaThbl 00y4eHust

B pe3yibTaTe OCBOCHUS NUCHUIIINHBI «Du3uKa» 06yqa101u1/11710;1 JOJIKCH O6J'I8.I[3TL (@) (o
AYIOIMMHA KOMIICTCHIUAMMU:

ITK-5 CocoOHOCTBIO HCIIONB30BaTh B HpaKTquCKOﬁ ACATCIIbBHOCTH CIICHHUAIIN3UPOBAH-
HBIC 3HaHUA Q)YHI[aMGHTaJ'[BHBIX pa3aciion (1)I/ISI/IKI/I, XUMUU, 6I/IOXI/IMI/II/I, MaT€MaTHKU 1JI1 OCBOC-
HUsA (1)I/ISI/I‘I€CKI/IX, XHUMHUYCCKUX, 6I/IOXI/IMI/I‘ICCKI/IX, 6I/IOTCXHOJ'IOFI/ILICCKI/IX, MI/IKpO6I/IOJ'IOFI/I‘leCKI/IX,
TeHHO(i)I/ISI/I‘IeCKI/IX IMPOLCCCOB, MPOUCXOAAIIUX TP MMPOU3BOACTBE IMPOAYKTOB IIUTaHUA U3 pac-
TUTCIIBHOT'O ChIPbA

CrpykTypHBIT
JJIEMEHT [Tnanupyemble pe3yabTaThl 00y4eHUs

KOMIIECTECHIIU U

[TK-5 CiocoGHOCTBIO UCOIB30BATH B MPAKTHUECKOM EATENIHOCTH CHEelUAIN3UPOBaHHBIC 3HA-
HUsl QyHJAaMEHTAJIbHBIX pa3fesoB PU3NKHU, XUMHH, OMOXUMHUH, MaTEMATHKHU JJIsi OCBOEHUs Gu-
3MYECKUX, XUMUYECKHX, OMOXMMUYECKHX, OMOTEXHOJIOTMYECKHX, MUKPOOHOIOIUYECKUX, Tell-
J0(pU3NYECKUX MPOLIECCOB, MPOUCXOIANINX MPU MPOU3BOJACTBE MPOAYKTOB MUTAHUS U3 PACTH-
TEJIBHOTO CBHIPBS

3HaTh METO/IbI aHAIM3a U MOJEITUPOBAHMS CIIOKHBIX (PU3NUECKUX MTPOLIECCOB;
METOABI U MOJAXOAbI K TEOPETUYECKOMY U IKCIIEPUMEHTAILHOMY HCCIIe-
JIOBaHUIO, IPUMEHsIeMble B (DU3HMKE M pacIpOCTpaHSIONINecs Ha Ipyrue obdac-
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CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaThl 00y4eHUs

KOMIIETEHIINH
TH 3HAHUM.

Ymetb UCIOJIb30BATh CIOXKHBIE (PU3MUECKUE MOJIENU JJISl OMHCAHUS peabHBIX IMPO-
LIECCOB, BBIOMpATh METOJbl UCCIECIO0BaHMsS, C MOMOIIBI IPUOOPOB U3MEPAThH
¢u3nveckre BETMYMHBI, MTPOU3BOAUTE 00pabOTKY SKCIEPUMEHTAJIBHBIX JaH-
HBIX, IPOBOJINTh aHAJIU3 MIOJYUYEHHBIX PE3YJIbTATOB

Brnaners HaBbIKAMU PAa0OTHI ¢ MIMPOKUM KpyroMm (usnueckux mpubopoB u obopynoBa-

HHUS,

METOJaMH TIPOBEACHHS (HU3MYCCKUX H3MEPCHHM, pacyeTa BEIUMYHMH, aHAIN3a
MOJIYYEHHBIX JaHHBIX M HABBIKAMHU IUIAHUPOBAHMS MCCIIEIOBATEILCKOTO MpPO-
mecca.




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO0mas TpyA0eMKOCTh TUCIUTUTHHBI COCTABIISIET § 3a4ETHBIX €MHHII

— KOHTakKTHas pabota — 152,2 akan. yacos:

— aynurtopHas — 144 akaj. yacos;
— BHeayauTOpHas —8,2aKajl. 4acoB

— caMocTosTeNbHas padora — 64,4 akaa. 4acos.

288 akaj. 4yacoB, B TOM YHCJIE:

AynuropHas

KOHTaKTHas paboTa
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Paznen 1. dusznyeckre 0CHOBBI MEXaHUKH 1
1.1. KuaemaTuka MmocTymnareibHOrO0 U Bpa- 2 2 |2 — MOJTOTOBKAa K CEMHHApPCKOMY,|— JabopaTopHble paboThl 4, 5;
IIATEILHOTO JBUKCHUI HNPaKTHYECKOMY, J1a0OpaTOPHO-|— KOJUIOKBUYMEI,
1.2. JluHaMuKa IOCTYyHaTeIbHOTO JBHXKE- 2 1 2 MPAKTUICCKOMY 3aHATHIO, — CEMUHAPCKHUE 3aHATHUS,
b
HUA — BBIIIOJIHCHHC MPAKTUYCCKUX | — MIPOBEPKa UHANUBUIYAIBHBIX g
1.3. 3aKOHBI COXpaHEHHS B MEXAHHKE 2 1 (2 pabor (pemeHue 3axad, IHCh-|3agaHMI; ™
w
MEHHBIX padoT); _ -
1.4. luHamuKka BpalaTeIbHOTO JABMKEHUS 2 4 1 (2 P ) KOHCYIBTALIH. =
— KOHTpOIIbHAs paboTa; =
1.5. Mexanndeckue KoieOaHusi U BOJTHBI 2 | 421 1 |2 - CaMOCTOATENILHOE  HW3Yy4YeHHUe
> ¢OHOIl U HAYYHO JINTEPATYPHI.
1.6. DnemeHThI peIsITUBACTCKON TMHAMUKHU 1 2 yi i patyp
Hroro no pazneny 11 | 821 6 (12




AynuTopHast g = s
KouTaKTHas pabora | = § = S
§* (B akaj. yacax) T . dopMa TeKyIIero KOHTPOJIS g I
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Paznen 2. Craructuyeckas Qusuka u Tep-
MOJIMHAMUKA
2.1.  MonekynspHO-KHHETUIECKAs] TCOPHSI 4/41 | 221 — MOJATOTOBKAa K CEMHUHApPCKOMY,|— JlabopaTopHble padboThl 11,
UJealbHbIX T'a30B IpaKkTHYeCcKoMy, JlabopaTtopHo-|14;
2.2. OCHOBBI TEPMOAMHAMUKH 2 2121 PaKTUYECKOMY 3aHATHUIO; — KOJJIOKBUYMBEI;
/M
535 _ — BBINOJIHEHNE  MPAKTUYECKHUX |— CEMMHAPCKUE 3AHATHS; %
3. DnemMeHTHl QU3HYECKON KHHETHKHU
¢ paboT (pelieHue 3ajad, IHCh-|— NpoBEpKa MHIAMBUIYyalbHBIX Te
MEHHBIX padoT); 3a/1aHHI; é
— KOHTpPOJIbHAs pa60Ta; — KOHCYJIbTaIUH.
- CaMOCTOSATEIbHOEC  HW3YYCHHE
y4eOHOI U HAyYHO JUTEPaTypHI.
Hroro nmo pazneny 6/41 | 4/41
Pa3nen 3. DnekTpuyecTBO U MarHeTU3M
3.1. DnexTpocTaTuueckoe MmoJyie B BaKyyme 1 2 — MOTOTOBKAa K CEMHHApPCKOMY, |— JlabopaTtopHbie padoTel 21,
B BEIIECTBE




AynuTopHast g = s
KouTaKTHas pabora | = § = S
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3.2. TloCTOSIHHBIN DJIEKTPHYECKUIN TOK 2 1 1 |4 IpakTHYeCKoMy, JlabopaTopHo-|24, 28;
PAKTHYCCKOMY 3aHSITHIO; — KOJUTOKBUYMBI;
3.3. MarauTocraTH4ecKkoe mojie¢ B BaKyyMe 4 2 |4 p Y ’ YMBI;
— BBIIOJIHCHUE  MPAKTUICCKUX |— :
U B BelleCTBe ; p CEMHUHAPCKHE 3aHITHS;
aboT (pemieHue 3anay, MHUCh-|—
3.4. DnexTpoMarHUTHAsE UHAYKLIHS 2 2 221 |4 p (p Aat, [IPOBCPKA MHANBUYaJIbHBIX
MEHHBIX padoT); 3a/IaHUIA;
3.5. DneKTpoMarHUTHBIE KOJCOAHUS U BOJI- 2 4,3 — KOHTpOIbHAs paboTa; — KOHCYJIBTALHH.
HBI - CaMOCTOATENIbHOE  HU3YYEHHE
y4eOHOI U HAyIHO JIUTEPaTyPHI.
Hroro no pasneny 14 3 7 16,3
Hroro 3a cemectp 34 | 17/6M | 17/6M |36,3 JK3aMeH
Pasnen 4. OnTuka 2
4.1. HUntepdepenuus cera 4 | 441 2 |2 — MOJTOTOBKAa K CEMHHApPCKOMY,|— nabopaTopHble paboTsl 21,
13 R 1 MPaKTUIECKOMY, J1abopaTopHo-|24, 28,;
2. ubpaxuus cera 21 NPaKTUYECKOMY 3aHATHIO; — KOJUTOKBUYMBI;
4.3. Tlonsipuzanus cBera 4 2 2/21 |2 — BBIMIOJIHEHHWE  TMPAKTUYCCKUX|— CEMHHAPCKUE 3aHATUS;
paboT (peuieHue 3ajad, IMHCh-|— MpoBEpKa MHIMBUIYalbHBIX
4.4. B3auMoJENCTBHUE HIEKTPOMATHUTHBIX 2 2 MEHHBIX paboT); 3aJJaHNH;
BOJIH C BEIIECTBOM — KOHTpOIIbHAs paboTa; — KOHCYJIbTaIUH.
- CaMOCTOSTEIbHOEC  HW3YYCHHE
y4eOHOI U HAyYHO JTUTEPaTyPHL.
Hroro no pazneny 14 | 8/61 | 6/2U |8
Pasznen 5. KBanToBas npupoja u3y4eHus 2
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5.1. TenoBoe U3ny4eHue 4 221 |2 — MOJTrOTOBKAa K CEMHHApPCKOMY,|— JJabopaTopHble padoThl 36;
NPAKTUYECKOMY, J1aDOpPaTOPHO-|— KOJIJIOKBHYMBIL;
5.2. ®oroaddexr 2 1 MPaKTUYECKOMY 3aHATHIO; — CEMHUHAPCKHE 3aHATHS; -
— BBIITOJIHCHUEC MPAKTUYCCKUX | — IpOBEpKa HHIAUBUIYAIbHBIX %
5.3. Dddexr Komnrona 1 paboT (pemieHue 3anad, NHCh-|3amaHMUIL; e
1
MEHHBIX pabor); — KOHCYJBTAILUH. é
— KOHTpOJIbHAs paboTa;
- CaMOCTOSATEIBbHOEC  W3YYCHHE
y4eOHOI U HAyIHO JIUTEPaTYPHI.
Hroro no pasneny 2 421
Paznen 6. DnemeHTHl KBaHTOBOM (QHU3UKU
aTOMOB
6.1. Teopus atoma Bonopoa no bopy 1 — MOJITOTOBKAa K CEMHHApPCKOMY, |— JIaDOpaTOpHbIE paboThI
= MIPaKTUIECKOM naboparopHo- |41 ;
6.2. DnemMeHThl KBAHTOBOM MEXaHUKU 4 2/21 P CeKOMY. Ooparopro-|41,42,51;
MIPAKTUICCKOMY 3aHSITHIO; — KOJIJIOKBUYMBI; §
6.3. AToM BOJOpOJa B KBAHTOBOW MEXaHUKE 2 2 — BBITIOJIHEHWE  MPAKTUYECKUX |— CeMUHAPCKHE 3aHSTHS, &
v
pabor (peuieHue 3aj1ad, IHCh-|— IpoOBEpKA MHAUBHIYaTbHBIX o
MEHHBIX PadoT); 3a/IaHUIA; =
— KOHTpOJIbHAsA pa60Ta; — KOHCYJIbTALUH.
- CaMOCTOATENbHOE  HW3YYCHHE




1
AynuropHas s f;cé\ a%
KOHTaKTHas pabota | ® © N
, g g ® S
B aKaJ. yacax . OpMa TEKYILEro KOHTPOJIS g =l=
Pasnen/ tema § ( a ) = Bun camocrositenpHOM P y p g5z
S S © yCIIeBaeMOCTH U 528
JTUCHUTITUHBI S = | & = paboThI . SV
S| E|&EE| E 8 3 IIPOMEKYTOUHOM aTTecTallMl | 5 = E
S| =E|EE| 8% = © 3
5|18 | 3 & S 8 N X
2 8 Q< = 5 o
= o =5 ™ < Ye) <
Q
yueOHOI U HAyYHO JUTEPaATYPHI.
Hroro no pasneny 8 6 5121 |6
Paznen 7. ®u3uka aTOMHOTO SiApa M 3JeMEH-| 2
TapHBIX YACTHI]
7.1. DnemenThl (PU3MKU aTOMHOTO Spa 6 3 4 4 — MOJTrOTOBKAa K CEMHHApPCKOMY,|— JTabopaTopHbIe paboThI
55 5 IpakTHYecKoMy, JabopaTtopHo-|51,53;
7.2. DneMeHThbl GU3NKH dJIEMEHTAPHBIX Yac- 4,1 NPAKTHHECKOMY 3aHSATHIO; — KOJTOKBHYMBL -
™
I — BBIIIOJIHEHHE  TPAKTUYECKHX |— CEMHUHAPCKHUE 3aHSTHS; >
)
paboT (pewieHue 3ajad, IHCh-|— MpoBEpKa MHIAMBUIYyalbHBIX w
MEHHBIX padoT); 3aJJaHUI; é
— KOHTpPOJIbHas pa60Ta; — KOHCYJIbTaIlUH.
- CAMOCTOATEIbHOE  H3Y4YEHHE
y4eOHOM U HAyYHO JINTEPATYyPHI.
HToro mo pazneny 8 3 4 181
Hroro 3a cemectp 38 | 19/6M | 19/6M (28,1 JK3amen
HToro no nucuuniuHe 72 |36/121|36/121|64,4
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5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

JUis popMupoBaHUS KOMIETEHIMH U peanu3aluy IpeayCMOTPEHHBIX BHJOB y4eOHOM
paboTel B y4eOHOM  Tpolecce  HUCHOJIB3YIOTCS  MPAOUUUOHHAA U MOOYIAbHO-
KOMnemeHmHoCmHaA TEXHOIOTUH.

Hcnons3yroTes caeayomue BUAbl JICKIHAN:

6600HAs NIeKyus — 3HAKOMUT CTYJEHTOB C LIEIbI0 U Ha3HAYEHUEM Kypca, €ro poJiblo U Me-
CTOM B CHCTEME y4eOHBIX TUCIHIUINH; TAaeTCS KPATKUI MCTOPUICCKUN 0030p pa3BUTHS JaHHOU
HAaYKH, CBSI3bIBAETCSI TEOPETUYECKOE COJepKaHNe y4eOHOM AUCLUIUIMHBL ¢ OyAylield npakTuye-
CKOM paboToii crienuanucra, 1aeTcst XapakTepUCTHKA Y4eOHO-METOAMYECKUX TOCOOUH IO KypCy,
BBIJIA€TCS CIMCOK JINTEPATYPhl U COOOLIAIOTCS SK3aMEHAIlMOHHbIE TPEOOBaHMS;

ungopmayuonHas nekyus - TPAAUIUOHHAS JICKIHs, Ha KOTOPOH HMPOHCXOJUT HM3JI0KEHHE
coJiepKaHus y4eOHOM JUCHUIUINHBL;

0030pHas nekyus — YATAeTCs B KOHLE pa3/iena; B HEM OTpaKaroTCs BCE OCHOBHBIE TEOpE-
TUYECKHE TOJ0XKEHUS, COCTABIIAIOIINE HAYYHO-TIOHATUHHYIO OCHOBY JAaHHOTO pa3jelia, UCKIIIO-
yasi IeTalIu3aliio ¥ BTOPOCTENIEHHBIA MaTepua;

npobnemuas reKkyus — UCIOIAb3YETCsl KaK 3JIEMEHT B COCTaBe JIEKLIUH, KOT/1a IIepesl CTy IeH-
TaMH CTaBUTCSA HEKOTOpas Mpo0ieMa 1 MpeiaraeTcss HATH TOAXO0/IbI U IYTH K €€ PeIICHUIO;

JIeKYusA-eu3yanu3ayus — JeKIUU ¢ IpUMEHEeHUEeM (U3NYECKUX JAEMOHCTpaluil ¢ 00bsiCHe-
HUEM MPOUCXOJSALINX SIBICHUH, OJI0KOB MH(POpPMAIMKU B BUAE CXEM, TaOJIHL], PUCYHKOB, a TaKKe
KOMITbIOTEPHBIX JEMOHCTPALIUH.

Teopernueckuii MaTepHra 3aKpeIuiIeTCS B X0/1€ JJa00OPaTOPHBIX, MPAKTUUYECKUX, CEMUHAP-
CKUX 3aHATHUSIX.

B xone n1abopaTopHbIX U MPaKTUUYECKUX 3aHATUN MPAKTUKYETCS WHTEPAKTUBHBIE METOJIbI
o0ydJeHusi, Takue Kak paboma 6 manvix epynnax(2-4 denoBeka), HHAUBUAyaAIbHOE OOyUYCHHE,
KOHTpOJIpyeMasi caMocTosiTeNibHas padota. [Ipu 06paboTke pe3ynpTaToB (U3NYECKOTO IKCIIe-
pUMeHTa npuMeHsitoTes | T-uemoouwr.

6 YueOHO-MeTOAMYEeCKOE 0OOecTieYeHHe CAMOCTOATEILHOM padoThl 00y4Yarommxcst

[To muctummnae «®usuka» MpeaycCMOTpEHa ayJUTOpHAs W BHEAYJIUTOpPHAs 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 4acTHIBI H3MEHseTCs 110 3akony: I'=5t%i + j+ 2tk |

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

2. OaMH MOJb UJEABHOTO OJJHOATOMHOTO ra3a coBeplIaeT npouecc 1-
2-3. To= 100K. Ha yuactke 2-3 k ra3y MOJABOJAT KOJIHMIECTBO TEIJIOTHI
Q23 = 2,5 k/lxc. Haiinure oTHOImeHHE paboThl Aj.p.3, coBepmiaeMoit ' [
ra3oM B XOJ€ TpoIriecca, K KOJIUYECTBY TEIUIOTH  Q1.2.3, TOTIOMIEHHO- /4
My ra3oM. oy ,

3. Ha 6apaban panuycom R = 15 cm HamoTaHo HUTH. K KOHIY HUTH MPUBS3aH Ipy3 Maccod m =
800 r, KOTOpBIN OMycKaeTcs ¢ yckopeHuem a = 1,5 M/c2. Ornpenenure MOMEHT UHEPIMHU 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,




JeTAIas B TOPU30HTAILHOM HaIlpaBlieHnH co ckopocThio 500 M/c u 3acTpeBaet B crepxkHe. Ha

KaKOW yroJl OTKJIOHUTCSI CTEP’KEHb Nocia yaapa’?

5. OnpenenuTte, Npu Kakoil TeMIepaType rasa, COCTOSIIETO U3 CMECH a30Ta U KHCJIOpoJia, Hau-

OoJiee BEpOATHBIE CKOPOCTH MOJIEKYJI @30Ta U KHUCJIOpoJa OyayT OTIHYaThes APYT 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 OAVMHAKOBBIC MOJIOKHUTEIb-
Hble 3apapl 110 6,4 HK kaxapii. HaiiTu HanpsKeHHOCTh M MOTEHIUAI AJIEKTPUYECKOTO 10-
Jig B 4YETBEPTOM BepinHe. PaccunTarh pa3HOCTh MOTEHIMAIOB MEXAY LIEHTPOM KBajpaTa 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 i * BO
BCEX Y4acTKax IeMnH; 2) TEIJIOBYI0 MOIIHOCTb, KOTOpas Bbljie-
JISI€TCSl Ha CONPOTUBIIEHNN R3.

R.E E_;!' 2

3

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®d, Co=5 MxD, C3=24 mx®d. Haiitu 3apsu, 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 mMpoBOJIa TaK, YTO €ro IUIOCKOCTh MapajuiesibHa mpoBoay. IleprneHaukynsp, 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 paccrostHum a = 1 M OT IJIMHHOIO mpsMOro nmposoja ¢ TokoM [ = 1kA Haxomutes
KOJIbLO paauycoM r = 1 cm. Konbpo pacnosioxeHo Tak, 4TO MarHUTHBIA MOTOK, MPOHU3BI-
Balollluil ero, MakcuMaseH. Onpenenure, Kakou 3apsi IPOTEUET MO KOJIbILY MPHU BBIKIIIOYE-
HuM ToKa B mpoBoje. Conporusnenue koapna R =10 Om.

AKP Ne 3 «BoHoBast ONITHKA»

1. [ImockoBbIIyKIIask CTEKIISTHHAS JIMH3A C paJuycoOM KPUBU3HBI cpepruueckoi moBepxHocTu R
= 12,5 cM npukaTa K CTEKJIIHHOM IUIacTUHKE. J[nameTp HEKOTOporo TeMHoro konbia Hero-
TOHA B OTpakeHHOM cBeTe d; = 1,0 MM, THaMeTp ke TEMHOTO KOJIbI[a, MOPSAKOBBIA HOMED
KOoTOporo Ha 5 enuHul Oombiue, dy = 1,5 MM. OnpeenuTh JUIMHY BOJHBI CBETA A.

2. Ha mudpakiinonnyio pemerky najaeT HopMajabHO IMy40K CBETa OT pa3psaHON TpyOKH, Ha-
MOJIHEHHOW BOJIOpoioM. UeMy loiKHaA OBITh paBHA MOCTOSIHHAS PELIETKH, YTOObI B HAIpaB-
nenuu ¢ = 41° coBnananu aBe TUHUU: A3 = 6563 A (MaKCUMyM TpPEThEro MOPSAKA) U Ay =
4102 A (MakcHMyM YeTBEpTOro mopsKa)?

3. IlepBblil MOAAPU3ATOP YCTAHOBIIEH TakK, YTO €r0 IUIOCKOCTh IMPOINYCKaHWs BEPTUKAJIBHA,
BTOPOU MOJSPU3ATOP PA3BEPHYT 0 OTHOLICHHUIO K NIEPBOMY HA YIOj 20°. Bo ckombKo pa3
W3MEHHUT HWHTEHCUBHOCTb €CTECTBEHHOIO CBeTa Takas cucrema? Ilox kakum yriom K
BEpPTHUKAJIE HY)KHO YCTAaHOBUTH TPETUN MOJSPHU3ATOP, YTOOBI CBET Yepe3 TaKyl CHCTEMY HE
npouien?

AKP Ne 4 «KBanToBas Mexannka. KBaHTtoBasg MeXaHHKA»
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1. Yepnoe Teno Harpenu ot temrnepatypbl 600 K 1o 2400 K. Bo ckonbpko pa3 yBenudmiach
oOuast TeruioBas 3HEprus, u3iaydaemas TenoM? Ha ckoiabko M3MEHWIACh JUIMHA BOJIHBI,
COOTBETCTBYIOIIAasl MAKCUMYMY SHEPTUU U3IYYCHHsI U CTIEKTPAJIbHBIN COCTaB U3ITy4eHUs?

2. @otoH c sHeprueit 1 MaB paccestiicst Ha cBOOOIHOM MOKOUBIIEMCS dNeKTpoHe. Haiftu yron
paccestHuS (POTOHA ¥ KHHETHUECKYIO DHEPTHIO 3JICKTPOHA OT/AuH, €CIM B pe3yiibTaTe pacces-
HUS JUTMHA BOJHBI (JOTOHA M3MEHMIIach Ha 25%.

3. Ilpu mooueperHOM OCBELIEHHM MOBEPXHOCTH HEKOTOPOIO MeTajlla CBETOM C JUIMHAMU
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 HapamIeibHO ABIKYIIMXCS 3JIEKTPOHOB, MMerommx ckopoctH 10° m/c, mamaer
HOpMaJIbHO Ha AuadparmMy ¢ AJIUHHOM Ienbto mupruHoi 1 MxMm. Ha skpane 3a miensio Ha pac-
crosiun 0,5M obpasyercs nudpakuroHHas kapTuHa. OnpeaenuTs JMHEHHOe pacCTOSHNE Me-
XKy JU(GPaKIHOHHBIMY MUHUMYMaMU TIEPBOTO MOPSAKA.

5. Bo ckonbko pa3 nedpoilsieBckas JIMHa BOJIHBI YACTHIIBI MEHBIIIE HEOMPEACICHHOCTH 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 DJICKTPOHA 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 BOJOPO/ia, 00pa30BaHHOTO Bpalle-
HHUEM 3JICKTPOHA IO TepBOi OOPOBCKOW OpOHTE (CUMTATh BPAIIAIOUIMICS 3JIEKTPOH KPYTrOBBIM
HOCTOSIHHBIM TOKOM).

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

4 o
3. lpenapar 25U maccel M = 1 1 usnyuaer 1,24:10" o — yactun B cexynny. Haiinure nepuon
ToJTypachazia 3Toro penapara, ero HayaabHyK aKTHBHOCTh M aKTUBHOCTh Yepe3 1MpJ Jier.

4. Snpa nutusi-7 6omMOapaupyroTCS MPOTOHaMU. B pesynbrare mpoTekaHUs SACPHONM peaKInu
00pa3yroTcs ABE OJIMHAKOBBIX YacTUllbl. HaliTu uMmynbChl 3Tux yactuil. [lojg kakum yriiom oHU
pazneratorcs? CuuTarh, YTO SAPO-MHUIIEHb HEMOJBUYKHO, a SHEPIHsl HAJETAOIIEr0 MPOTOHA
paBHa 2,6 M»>B

BHeaynuTopHasi camocTosiTe/ibHasi padoTa 00yJaronmxcs OCYIIECTBISIETCS B BUIE U3Y-
YEHUs JTUTEPATYPHI 110 COOTBETCTBYIOIIEMY pa3iely ¢ MpopadOTKON MaTepualia; MOJArOTOBKH K
BBITIOJTHEHHUIO J1a00PaTOPHBIX paboT Mo (hU3HKE, MOJATOTOBKUA K CEMHUHAPCKHM 3aHSATUSM U BBI-
MTOJTHCHUE WHIUBUAYATbHBIX 38 TaHHM.

IlepedyeHb TeM Ui MOATOTOBKH K CEMUHAPCKUM 3aHATHSIM:
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 4acTULBI. MOMEHT UMITYJIbCA CUCTEMBI. 3aKOH COXpPAaHEHUS MOMEH-
Ta UMIIYJIbCa CUCTEMBI MATEPHAIIBHBIX TOUEK.

3. Pabota cuibsl. MOIIHOCTD

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

5. KuHetnueckas 3Heprus CUCTEMBbl MaTEPUAIbHBIX TOUEK
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6. 3aKOH COXpaHEHUs MEXaHUUECKON 3HEPTUH CUCTEMBI MaTEpUAJIbHBIX TOUEK
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 IBHXKE-

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 llITeiiHepa M CBOMCTBA aAJIUTHUBHOCTM MOMEHTAa MHEPLUM B

IMPOCTBIX ClIydasx.

rasa.

Tema 3. DeMeHThI CTaTUCTUYECKON (HDU3UKHI

1. /IBa MmeTo1a OnMCaHusl MAKPOCKOTTMYECKUX CUCTEM.

. [TapameTpsl COCTOSHUSA.

. PaBHOBeCHBII mporiecc.

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

. DHeprus MoJIeKyJ rasa.

. Pacipenenenne Makcgpenia.

. AHanu3 pacrnpezenenus Makcaeria.

. XapakTepHbIE CKOPOCTH MOJIEKYJI U€aIbHOr0 Ta3a.

O 00 1 N B WN

Tema 4. Ilepoe Haua0 TEPMOJINHAMUKH
1. aBnenue m temmneparypa ¢ Touku 3peHuss MKT. YpaBHeHnue cocTostHUS Ma€aabHOTO

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 MTPOLECCHI.

7. TennoemkocTh. OTHOIIEHNE TernoeMKocTer. IToka3aTens agnadbartsl.
8. Anmabatuueckuii npouecc. YpasHenue Ilyaccona.

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

2. BTopoii 3aKOH TEpPMOIMHAMHUKHU.
3. IlpuBeneHHOE KOJIMYECTBO TEIUIOTHL. DHTponusa Tena. CBOMCTBa SHTPONUU H30JIMPO-

BAaHHOU CHUCTEMBI.

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

poro Havyajia TCpMOJUHAMUKHU.

Tema 6. MccrienoBanue 31€KTPOCTAaTUUECKOTO MOJIS ¢ TOMOUIBIO OIMHAPHOTO 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. IloTeHIMAIBHOCTD 3IEKTPOCTATUYECKOTO MOJIsl. Teopema 0 HUPKYIISLUH.

5. CBsA3b MEX/ly HaPSKEHHOCTBIO U MIOTEHLIUAJIOM.

6. 'eomerpuueckoe onucanue noiisd. CuUaoBble JIMHUU. DKBUIOTEHIMAIBHBIE ITOBEPXHO-
CTH.

Tema 7. [10CTOSHHBIN 3JIEKTPUUYECKHUI TOK.

1. Dnexrpuueckuid Tok. [INOTHOCTH TOKA. YpaBHEHUE HENIPEPHIBHOCTH.

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

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

4. TlpaBuia Kupxroda.

5. MomHnocts Toka. 3akoH Jxoyns-Jlenia.

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 HaNPsKEHU.

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 ¥ HUpPKyJIAUsA BEKTOpa MHAYKIIMM MarHuTHOro nosid. 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 camonnaykuuu. MaaykrusHocTs. ConeHoOu.

8. DHeprusi KOHTypa ¢ TOKOM U MarHUTHOTO TOJISI.

Tewma 10. UaTepdepenius cBera

1. DJIeKTPOMAarHuTHBIE BOJIHBI.

2. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTb CBETOBBIX BOJIH.

3. UnTepdepeniius cBeta OT ABYX UCTOUYHUKOB.

4. NaTepdepeHius cBeTa OT INIOCKONapaieIbHON TUTACTUHKH.

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

Tema 11. Iudpaxius ceera

1. SIBnenue nudpaxuu. OcoOeHHOCTh TUPAKIUU CBETOBBIX BOJH. udpakius Openens
u Opaynrodepa.
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2. ITpunuun I'toiirenca-dpenensd. YnpolueHrne BbIYUCIEHNN C TOMOILBI0 BEKTOPHOHN Jna-
TPaMMBI.

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

4. Nudpakuus OpayHrodepa Ha y3KOH MPAMOIUHEHHOHN IMIEIH. YCIOBHS MAaKCUMyMa U
MUHHMYMa. 3aBUCUMOCTh MHTEHCHUBHOCTH CBETA OT yIJia AU(paKum.

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

Tema 12. [Tonspuzaius cBera

1. ITonsgpu3zanus cera. EcTecTBEHHBIN U NOISPU30BAHHBII CBET.

2. [Tonstpu3zanus cBeTa Ipu OTPAXKEHUU U IIpeomiieHuu. 3akoH bprocrepa.

3. Ionspuzamus npu IBoHOM JrydenpenomieHud. CBONCTBAa OOBIKHOBEHHOTO U HEOOBIK-
HOBEHHOTO JIy4YeH.

4. lonsipuzaunonusie npusmsl. [Ipusma Hukons.

5. 3akoH Mantoca. AHanu3 NMoJISIpU30BaHHOTO CBETA.

6. OnTryeckn akTUBHBIC BEIIECTBA. BpallieHrne mIocKoCTH MONSpU3aIiH CBETA.

Tema 13. KBanToBas npupoza ceeta. KoprnyckyasipHO-BOJIHOBOH JTyann3M

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

2. KopmyckyasipHO-BOJIHOBOW IyaiW3M CBeTa. DHEpPrusi U uMmnyibc QoroHa. JlaBneHue
CBeTa.

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

4. Ddpdext Komnrona. ®opmyna Komnrona.

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

Tema 14, 15. DeMeHTHI KBAHTOBON 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 YHCIIa, XapaKTEPU3YIOUIUE IOJIOKEHHE IEKTpOHA B aroMe. KBaHTOBaHME
sHeprun. KBanToBanne MoMmeHTa umMnysibca. CuH 3J€KTpOHa.

5. CxeMa sHepreTHYeckux ypoBHeH aToma Bojopoza. IIpaBmia oT6opa nmpu aTOMHBIX Ie-
pexojax.

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

Tema 16,17.AToMHas u sinepHas pusnka

1. SIBneHune pagnoakTuBHOCTH. OCHOBHOM 3aKOH PaJMOaKTUBHOIO pacnaaa. PagmnoaxkTus-
HBIE PAJIBI.

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

3. Macca u 3Heprus cBs3u saapa. Y 1ejabHas JHEPTUs CBA3H.

4. SInepHble peakuuu. DHEPrUs AIEPHOU pEaKIIUH.

5. YpaBHEHUE U HHEPreTHUECKOE yCIIOBUE O-pacnana. CBA3b dHEPIrUU O-4acTHIBI C Iie-
proaoM nonypacnana. TyHHeNbHbIH 3G ekt npu o-pacnage. COexTp o.-4acTHLL.

6. Xapaxrtep criektpa y-usnydeHud. [Ipoueccsl B3aMMOAEHCTBUS Y-KBAHTOB C BEIIECTBOM.
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3aBUCUMOCTh MHTEHCUBHOCTU Y-W3JIYYEHHsSI OT TOJIIIMHBI CJ0si BeniecTBa. CpaBHEHHE MPOHHU-
Karollei CoCOOHOCTH Pa3IMYHbIX BUIOB U3JITY4YEHHUS.

7. Tpu Buna -pacmana. DHepreTUYecKuil criekTp [-yactuil. [ unore3a HEUTPUHO. 3aKOHBI
coxpaHenus rpu -pacnane. Jlentonsl. JlenToHHBIN 3aps .

TeMbl 1J151 CAMOCTOSITEJIHLHOTO U3YyYCHUA

1. Beinyxxaennsie konebanus. Pezonanc

2. Bonnsbl. YpaBHeHHUE MI0CKOHN BOJIHBL. Da3oBas CKOPOCTh, AJIMHA BOJIHBI, BOJTHOBOE YHC-
no. MaTepdepenius u mudpakius MEXaHHIeCKIUX BOJTH

3. MexaHuka )XUIKOCTEH U ra3oB

4. PeanbHble ra3bl

5. DneMeHTbl HEpaBHOBECHOM TEPMOJIMHAMUKHU

6. [IpuHIUIT OTHOCUTEIHLHOCTH B 3JIEKTpOAMHAMUKE. MarHuTHOE IOJe Kak PesISITUBUCT-
ckuit 3 ekt

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

8. B3aumopeiicTBUEe M3IIydeHHUs C BEUIECTBOM: JaBJICHHUE CBETA, JIIOMHHECLEHLHUs, (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 3a7a94 U3 HCTOYHHKA!
Kouxkun 0. I1. YueOubie 3aqaun no gusuke [DIeKTpoHHBIN pecypc] : yuedHoe mocodue /

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

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

CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

[IK-5 CrmocoOHOCTBIO HCIIOIL30BaTh B HpaKTquCKOﬁ ACATCIIbHOCTH CIICHUAIIN3UPOBAHHBLIC 3HAHUS (bYHI[aMCHTaHBHLIX pas3aciioB (1)I/I3I/IKI/I, XHUMUU, onoxu-
MHH, MATCMATHKHU OJIs1 OCBOCHUS (1)I/ISI/I‘ICCKI/IX, XHUMHUYCCKUX, 6I/IOXI/IMI/I‘-I€CKI/IX, 6I/IOT€XHOJIOFI/I‘-ICCKI/IX, MI/IKpO6I/IOJIOI‘I/I‘~I€CKI/IX, TGHJIO(bI/I?,I/I'-ICCKI/IX IMpoucccoB, MMpo-
HCXOAHNX TP NPOU3BOJACTBC ITPOAYKTOB ITUTAHUS U3 PACTUTCIIBHOT'O ChIPbA

3HaTe

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

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

- OCHOBHBIE (pU3HUECKUE BEIMYHUHBI U (pu3mnye-
CKHE€ KOHCTaHTHI,
CHOCOOBI ¥ €IUHHIIBI UX U3MEPEHHUS;

- ¢pyHAaMeHTalbHbIe (PU3MUYECKUE OIBITHI U UX

HUX onpeacicHue, CMbICI,

pOJTb B Pa3BUTUU HAYKU;
- Ha3HAUeHWE W TPUHIUILI JCHCTBUS BaX-
HEUIUX (PU3NYECKUX MTPUOOPOB.

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

1. Mexanuueckoe asumxenue. [Ipenmer kunemaruku. Cucrema orcuera. MarepuaibHas
Touka. Tpaexropusa. Pammyc kpuBusHbl Tpaekropuu. Iyt m nepememenune. CKOpoOCTh U
YCKOPEHHME KaK IPOU3BOJHBIC PaAUyC-BEKTOpa IO BpeMeHU. HopManbHOE M TaHINe€HIHAIBHOE
YCKOPEHHUS.

2. TloctynarenpHOE TBM)KCHHE TBEPAOTO Teia. BpamiarenpHoe NBHKEHHE TBEPAOTO Tea.
VYron nosopora. YriaoBas CKOPOCTb M YINIOBOE YCKOpeHHe. CBS3b MEXAY YIJIOBBIMH U
JIMHEHNHBIMU XapaKTEPUCTUKAMU JBUKECHUS.

3. Tlepssiii 3axkoH HbroTOoHa — 3ak0H MHepiuH. MHepuuanbHble cucTeMbl oTcueTa. [lone
KaK MarepuajibHas IpUYMHA cuUjoBoro B3aumozeictBus. Cwia u macca. Mmmynbc Tena.
Bropoii u Tpetuit 3akonsl HeroToHa.

4. TloHsTHe COCTOSHHS B KJIACCHYECKON MexaHWKe. BHelHWe W BHYTPEHHHUE CHJIBI.
3aMKHYTbIE MEXaHUYECKHE CHUCTEMBl. 3aKOH COXpPAaHEHMsI HMIIYJIbca U €ro CBs3b C
OJTHOPOJTHOCTBIO MPOCTPAHCTBA.

5. DHeprus Kak yHHMBEpcallbHasi Mepa pa3M4YHbIX (OpM 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. [loTeHumanbHas sHeprus ynpyrux aedopmanuii U moss
TATOTCHUS.

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

7. Tlonsitme abcoyoTHO TBepAoro Tena. MOMEHT cuibl. MOMEHT UMIylbca INpHU




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

BpAIllCHUU BOKPYI HENOIBMKHONW OCH. MOMEHT MHEpPUMH MaTE€pPUAIBHOM TOYKU U TBEPIAOTO
Tena. MOMEHTBI MHEPLIUM HEKOTOPBIX TEIl.

8. OcHOBHOE ypaBHEHHME IUHAMUKU BpalllaTeIbHOrO JBMKeHUs. Dusnueckuil cMbica
MOMeEHTa nHepLuu. PaboTa BHEIIHUX CHJT IIPH BPAILLICHHH.

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-kuHeTnyeckoit Tteopun (MKT). Cocrosinue
cucteMmsl. [lapamerpbl cocTosHus. PaBHOBECHBIE COCTOSHUS U mpolecchl. VX rpaguueckoe
n3o0paxenue. ONBITHBIE 3aKOHBI HJICANbHBIX Ta30B. YpaBHeHHe MennaeneeBa-Knaneiipona.
OcnoBHoe ypaBHeHue MKT naeanbpHbIx ra3oB. Hucio creneHeit cBo0O0AbI 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. Cratuctuueckuii merox uccienoBanus. Ckopoctu Moinekyn. [lomsartue o QyHKIum
pacnpeneneHus. 3aKkOH MakcBenna M1 paclpelesIeHus MOJIEKYJ HACAIbHOTO Tas3a IIo
ckopocTsiM. Haumbonee BeposiTHas, cpenHss apupMeTHUecKas M CpeaHss KBaJpaTU4HAs
CKOPOCTH MOJIEKYI.

14. Pacnpenenenue bonpiimana.

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

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

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

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

19. CtpykTypa TEIUIOBBIX IBHTATeNeld M BTOpOE Hadano TepMoanHamMuku. Koaddumment
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

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
rapMOHUYECKOM MEXaHWYECKOM KoyieOaHuu. YTIpyrue u KkBazuyrnpyrue cuibl. Konebanus mon
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 HaIlpaBiieHUs. bueHus.

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 mojis. CBsA3b MEX1y HaNpPsLDKEHHOCTBIO 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.
DNEeKTPOABMKYIIAs CHJIa U HanpshkeHne. B3auMocCBsI3b HaNPsHKEHUS, AIEKTPOABIDKYILEH CHITBI
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

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
Jxoyinsa-Jlenna.

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 IIOJI€.

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
(beppoOMarHeTUKOB.

37. SIBneHue sneKTpoMarHUTHOW MHAyKUMHU. 3akoH Papanes. Ero BeIBoJg U3 3akoHa
coxpaHeHus sHepru. [Ipasuio JIenna. Bpamenune nmpoBoasield 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. ['apMoHnyeckue BoiHBL. J[nMHA BOJIHBI, BOJIHOBOE umncio. BoiHoBo# ¢(poHT,
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CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIIETCHIIUH

BOJIHOBasi MOBEpXHOCTb. [lmockue u cdepuyeckre BOJIHBIL. YpaBHEHUE Oerymieil BOJIHBI.
da30Bast CKOPOCTb. BOJIHOBOE ypaBHEHHE.

43. Tlepenoc sueprum BosHOU. [loTok BomHOBOHM sHepruu. Bektop YMoBa. dusnueckue
CJIECTBUSA U3 ypaBHeHUN Makcseia.

44, DnekTpoMarHuTHbIC BOJIHBI. Boz0yxnenue 3J€KTPOMAarHUTHBIX BOJIH.
JuddepennnanbaHoe ypaBHEHHE ISl QJIEKTPOMArHUTHBIX BOJH. CBOMCTBA 3JIE€KTPOMAarHUTHBIX
BoiH. [lepeHoc sHeprum snekTpoMarHUTHOW BOJHOW. Bektop Ywmosa-lloitHTuhra. Ilkama
AJIEKTPOMAarHUTHBIX 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
HIKaJTy IpubOpoB;

OKCIICPUMCHTAJIbHBIX

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

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

2. Ilpu waTEpdEpeHINN IBYX KOTEPEHTHBIX BOJIH C JJIMHOW BOJHBI 2 MKM HHTEp(hepeHIIH-
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 auadparmy ¢ KpyribiM OTBEpPCTHEM, PAJANYC KOTOPOTO paBeH r=1,73 MM mamaer mio-

ckast BosiHa ¢ A=0,6 MxM. 3a nuadparmoii Ha paccTosHuu b=1 M ot Hee HaxoauTcs dkpaH. YTto
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

— - 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
paccrositHuu 1 M oT 3kpana. Pemierka ocBemaercsi 6€JIbIM CBETOM C JUIMHOM BOJIHBI KPACHOTO
ceera 720 M u ¢uoneroBoro ceera 430 M. [llupuHa criekTpa MEpPBOro MopsijiKa Ha dKpaHe
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, NAaJAIOLIEro Ha MuleHsb (y), paccesHHoro ¢orona (Y ) u
9JIEKTpOHA OT1auu (e). Yroa paccestHus 90°, HaIpaBJICHUE JIBU-




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

0
YKEHHSI 3JIEKTPOHA OTJIa4M COCTABIISIET C HallpaBJIeHHeM Mnajatouiero gorona yron ¢ = 30°. Eciu
UMIyibe nagaoniero GoroHa Py, TO HMITyIIBC 3J€KTPOHA OTAYU PaBEH. . .

1) %P@; 2) 1,5\/§Pcp; 3) 1,5Pq,; 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 pucyHke nzo0pakeHbl JBe BOJIbTaMIIEpHbIE Xa- Is
PaKTEepUCTHKH BaKyyMHOro Qotoanementa. Eciu E - oc-
BEIIEHHOCTh (POTOKATOAA, V - YaCTOTA Ma/Ial0LIEero Ha Hero 2

cBera, |y —cuna GoToToKa, TO A JAHHOTO Cilydas CHpa-
BEJIMBBI COOTHOIICHHUS . . .
Dvi>vy, Bi =By 2)vi<vy, BE1=Ey; Uz Us v
Hyvi=va, E1>Ey; dHhvi=vo, E1<Ep : !

13. I[J'II/IHa BOJIHBI 3JICKTPOMAIrHUTHOI'O HU3JIYUYCHUA, UCITYCKACMOI'0 aTOMOM BOAOpPOJda IIpU
MEepPEXO0€ B HEM DJIEKTPOHA CO BTOPOTO IHEPTETUYECKOTO YPOBHS Ha MEPBbIM paBHA. ..
D121-107M;  2)3-10% 3)5,8:10"2 m; 4) 2310 m.

. V. .
14. OTHolIEHNE CKOPOCTEH ABYX MHUKPOUYACTHI] V—l = 4. Ecnu ux qnusbl BosiH e bpoitng
2
my
YIIOBJIETBOPSIIOT COOTHOIICHHIO A = 21, TO OTHOIIEHUE MACC dTUX YaCTHI[ — PaBHO ...
m3

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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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Mnanaupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeCTBA

poctu coctaisieT 10% OT ee BETUYMHBL.

16. Ha pucynke nzo0pakeHa MmIOTHOCTh BEPOSATHOCTH OOHa- I‘V | £

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;

v

0 {2

5) 1.

17. BJ'IGKTpOH B aTOMC BOJZ0OpoJa Iepemecii 3 OCHOBHOI'O COCTOAHUA B BO36y>K,I[eHHOG cn-=

4. Panuyc ero 60poBCKOI OpOUTHL...

1) yBenuumicsa B 16pa3; 2) He u3MeHuscs; 3) yBenuumics B 3 pasa; 4) ymeHbIuics B 16

pasza.

18. 3akoH coXpaHEHHS MOMEHTa HMITYJbCa HAaKJIAIbIBAET
OTpaHUYEHUS] HAa BO3MOXKHBIE MEPEXO/Ibl JIEKTPOHA B aTOMeE C
OJIHOTO YpOBHSI Ha Jpyroi (mpaBuio orbopa). B sHepretuue-
CKOM CIEKTpe aroMa BOJ0poJa (CM. PUCYHOK) 3aIlpelieHHbIM
MEPEXO0JIOM SIBIISCTCA. ..

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) IBM)KEHHE CBOOOIHOM 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 OLICHKU UX PE3yJIbTaTOB;

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

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

Ilepeuyens 1abopaTopHbIX 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»
Ne 51 «M3y4yeHne 3aKkOHOMEPHOCTEMN 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. CepaeuHUKH B KaTyllIKaX HHAYKTUBHOCTH. Buxpessie Toku Dyko.

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 AucHuILinHe «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.

Iokazamenu u Kpumepuu oUueHUBAHUA IKIAMEHA:

— Ha OILICHKY «OTJHYHO» (5 0ayuoB) — 00yyYarONIMCsl IEMOHCTPUPYET BBHICOKUN YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHIECKOE U IITyOOKOe 3HAHUE y4eO-
HOT'O MaTepualia, CBOOOHO BBINOJIHACT MPAKTHUECKUE 3a/laHUsI, CBOOOJHO ONEpUPYET 3HAHMUSI-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX IMOBBIIICHHOW CII0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamra) — oOyJaronuics IeMOHCTPUPYET CPEIHHUA YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIICTCHIIUNA: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JOMYCKAIOTCS He-
3HAYHUTENBHBIC OIMOKH, HETOYHOCTH, 3aTPYJHCHUS MPH aHAIUTUYECKUX ONEpaIusiX, nepeHoce
3HAHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLICHKY «yI0BJIETBOPHTEIbHO» (3 Oayuia) — 00yJaroIuics JeMOHCTPUPYET OPOTro-
BBl ypOBEHBb C(HOPMHUPOBAHHOCTH KOMITETEHITHI: B X0/I€ KOHTPOJIHBIX MEPOIPHUSATHHI JTOITyCKa-
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/[OBJIETBOPUTEIbHO» (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 Oaymn) — oOyuaroniuiicss He MOXKET MOKa3aTh
3HAHHS HA YPOBHE BOCIIPOM3BEICHUS U OOBSCHEHHS MH(POPMAIMK, HE MOXKET MOKa3aTh WHTEII-
JICKTYaJIbHbIC HABBIKU PEIICHUS TIPOCTHIX 3a/1a4.



8 YuedHo-MeTonM4eckoe U HHPOPMALHOHHOE o0ecneyeHne TUCHUIIINHBI (MOTYJIs1)

a) OcHoBHAas JUTEpPaTypa:

1 Cagennes, . B. Kypc ob6mieit ¢pusuku : yuebnoe nocodue : B 3 romax / U. B. Capensb-
eB. — l14-e u3n., crep. — Cankr-IletepOypr : Jlans, [6. 1.]. — Tom 1 : Mexanuka. Monekysp-
Has ¢usuka — 2018. — 436 c. — ISBN 978-5-8114-0630-2. — TekcT : 31eKTpoHHbI // JlaHb :
9JIeKTpoHHO-OMbnoTeunas cucrema. — URL: https://e.lanbook.com/book/98245 (mara ob6pa-
mrenusi: 08.09.2020).

2. Casenbes, U. B. Kypc obmeii pusuku : yuedHoe mocodue : B 3 romax / U. B. CaBenb-
eB. — 14-e m3n., crep. — CankTt-IlerepOypr : Jlans, [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 : KBanroBas ontuka. AToM-
Has ¢u3uka. Ousnka TBepaoro Tena. Pu3nka aTOMHOTO siipa U dIeMeHTapHbIX yacTun — 2018.
— 320 c¢. — ISBN 978-5-8114-0632-6. — Texkcr : snekTpoHHBIN / JIaHb : 3JIEKTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/106893  (mata oOpamieHus:
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. — TekcT : 3neKTpoHHBIH // JIaHb : 3IEKTPOHHO-
oubmuoreunas 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. - Maruuto-
TOpCK : MI'TY, 2015. - 55 c. : WL, Tab1. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1212.pdf&show=dcatalogues/1/1121
331/1212.pdf&view=true (mata obpamienus: 25.09.2020). - MakpooOBeKT. - TeKCT : 3JIeKTpOH-
HBIU. - IMeeTcst meyaTHbIN aHaJIor ..

4 KoukuH, 1O. I1. Coopnuk 3anau o ¢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-
HeIil. - ISBN 978-5-9967-1162-8. - Ceaenus noctynusl Takxke Ha CD-ROM.

5 Koukun, 1O. 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-
HBIHA. - CBefieHusI TOCTYHBI 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. Jomkenkosa u ap. ; MI'TY. - Marautoropck : MI'TY,
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: j1a00paTOpHBIA nmpakTHKyM / M.
B. Beuepkun, E. E. Enuceena, C. I'. llleBuenko ; nox pea. M. B. Bedepkuna ; Maruutoropckuii
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 3Hepretukn u aBromatuku, Kad. ¢usuku. -
Marnuroropck : MI'TY, 2012. - 1 anekrpon. ont. auck (CD-ROM). - 3arn. ¢ TuTy:n. 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. Apkynuc, M.b. Dnexrpomaraetusm. OnTHKa: 1a00PaTOPHBINA MPAKTUKYM IO JUCIIHII-
e «Du3uKay Uit CTYJACHTOB Beex crnienuanbaoctedt / M.b. Apkynuc [u ap.]. — Maraurorop-
CKMIl TOCyIapCTBEHHbI TexHUueckuil yHuBepcuteT uM. [.MI. HocoBa. — Maruuroropck :
MI'TY, 2009. — 102 c. — TekcT : HEMOCPEICTBEHHBIMH.
5. benos, B.K. ®u3uka aroma, TBEpAOTo Tema, Aapa: HHCTPYKIUS O BBIMOJIHEHUIO JabopaTop-
HBIX paboT 10 (Pu3MKe Ui CTYyIeHTOB Beex crenmanbHocTeid / B.K. Benos [u ap.]. MarauTtorop-
CKMI rocynapcTBeHHbI TexHuueckuil yHusepcurer um. [.JMI. HocoBa. — Marunuroropck :
MI'TY, 2007. — 48 c. — Tekct : HEMOCPEACTBEHHBIH.

r) I[Iporpammuoe odecnieuenne 1 MHTEepHeT-pecypchl:

Haumenosanue 110 Ne soroopa Cpok neicrsus -
HICH3UU
Profes';/i'snal Office  2007) ;135 o1 17.09.2007 GeccpoHo
Siona,“(";ﬂ"ﬁgﬁ‘gfj) 7 Profes - 111227-18 or 08.10.2018 11.10.2021
7Zip ngMocequl%MHO pacrpoctpa- 6eccpodHO
FAR Manager HaeMoCeBIOI%MHO pacrpoctpa- Secepouo

DJIeKTpOHHBINH (OH]I NMPABOBOM M HOPMATUBHO-TEXHUYECKOW TOKYMEHTAIMH. — Pexum
noctyna: 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.

HarnonaibHas nHGOPMAIIMOHHO-aHATIMTHYECKAs: CUCTeMa — POCCHIICKHIA MHICKC HAYYHO-
ro nutupoBanus (PUHII). — Pexxum noctyma: URL.: https://elibrary.ru/project risc.asp , ceo6o-
HBIN JOCTYII.

HNudpopmanmonnas cucremMa - EnuHOe OKHO JOCTyna K MH()OPMAIMOHHBIM pecypcamM. —
Pexum noctyna: URL: http://window.edu.ru/ , cBoGoIHBIN TOCTYII.

[TouckoBast cuctema Akanemuss Google (Google Scholar). — Pexum nocrynma: URL:
https://scholar.google.ru/ , cBo6oaHbIH TOCTYII.

Poccuiickas T'ocynmapctBennas Oubnuorteka. Karamorn. — 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.
OnekTponHbie pecypchl onbmuoreku MI'TY um. I'. HocoBa. — Pexxum moctyma: URL:
http://magtu.ru:8085/marcweb2/Default.asp , cBoOoaHbINi AOCTYII.
VYuuBepcuterckas uHpopmarmonHas cucrema POCCHUA. — Pexum noctyma: URL:

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

9 MaTepnaﬂbno-TexnnquRoe o0ecneyeHue AUCHHUIIIMHBI

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC obecrneucHue JUCHHUIIIMHBI BKIIIOYACT!:

Tun u Ha3BaHWe ayJUTOPUH

OcHallleHue ayIuTOpun

VYyeOHbIC ayAUTOPUU IS TPOBEIE-
HUS 3aHATUN JIEKIIMOHHOIO THUIIA

MynbTUMEIMIHBIE CPEACTBA XPAHEHHS,
nepefayn M IpejcTaBlieHuss yuyeOHol HH)Op-
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 TIOCY/1a, PEaKTHBBI,

Harmsinaple MaTepuainbl: TaOMUIBI, CXe-
MBI, IIJIAKaTHI.

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

Jlocka, 3akoHOmaTenbHas, HOPMaTUBHAs
u TexHuueckas aokymeHranus, ®OCeI, yuebd-
HO-MCTOAUYCCKAA NOKYMCHTA WA

TloMmenienusa i caMOCTOATEILHOU

[TepcoHanbHble KOMIIBIOTEPHI C MAKETOM
MS Office, Beixogom B MHTEpHET U C IOCTY-

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

($uIIaKTHYEeCKOro 00CIyXUBaHUSA y4eOHO-
ro 000pyI0BaHUs

HaISIIHBIX TIOCOOUN U yueOHO-METOINYECKON
JIOKYMEHTAIuU
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