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MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pa6ouas nporpamma auctuminasl "dusnka" Mo HanpaBieHUIO TOAroToBKH (crenuansHoctH) 06.03.01 "Buonorus”

HanpasineHHocTH (npoduio) buonorus ®I'EOY BO «Henl'V» ctp. 3

1. HEJIX OCBOEHUMA TUCHUTIINHBI

[enbro OCBOCHHS TUCIUILTHHBI «DU3UKa» SIBISETCS (OPMUPOBAHUE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U
npuoOpeTeHne CTyICHTaMHU 3HaHUiT 00 OCHOBHBIX (DYHIAMEHTAJIBHBIX 3aKOHAX (H3HKH.

OCHOBHBIE 337]a9¥ JUCITUTIINHBI: N3YYCHUE CTYACHTaMH OCHOBHBIX MTOHATUI ¥ 3aKOHOB (bH3PIKI/I, 3HAKOMCTBO C OCHOBHBIMH MCTOJaMH
HCCICA0BaHUs, UCIIOJIB3YCMbIMU B (1)I/ISI/IK6; HU3yUCHUC HpI/IJ'IO)I(eHI/Iﬁ (1)I/I3I/I'{CCKI/IX 3aKOHOB B HpO(beCCI/IOHaJ'II)HLIX 3ajjadax.

Pe3yJ'II)TaTI>I O6y‘{eHI/I$[ IO JUCHUILUIMHE HAIIPABJICHBI HA JOCTHXKCHUE NHAUKATOPOB!

OITK-6.1 ucnonp3yeT OCHOBHBIC KOHIICTIIIUK U METOJIbI, COBPEMCHHBIC HANpPaBIICHHS, PU3UKH, XHMHUH U HayK O 3eMJIe, aKTyabHbIC
po0JIeMbl OHOJIOTHYECKUX HAYK M MEPCHEKTHBBI MEXUCIUIUIMHAPHBIX UCCIIEIOBaHUIA;

OIIK-6.2 ucnonb3yeT HaBbIKU 1a00paTOPHOI paboThl U METO/BI XUMUY, (HM3UKU, MATEMAaTHUECKOTO MOCIUPOBAHUS U
MaTeMaTHYeCKOl CTATHCTHKA B IPO(EeCCHOHANBHON IeATeTbHOCTH,

OI1K-6.3 npuMeHseT METObl CTATUCTHYECKOTO OLEHUBAHUS U IIPOBEPKH 'MITOTE3, IIPOTHO3UPOBAHUS MIEPCIIEKTUB U COLUATIbHBIX
MOCJIEICTBUI CBOCH MPO(ECCHOHAIBLHON IEATEIHHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: |EL0.02

2.1 TpeGoBaHusl K NPeABAPUTEIbHON NOATOTOBKe 00y4aloLIerocsi:

MareMaTrKa 1 MaTEMaTHYECKHE METObI B OHOJIOTUU

OO61mast, aHanuTHIeCKas U GU3NIECKas XUMHUS

2.2 I[I/ICIII/IIIJ'IHHLI N MPAKTUKH, JJISI KOTOPBIX OCBOCHHE JAHHOM TUCHMILIHHBI (MO)IyJ'ISl) HeOﬁXOIII/lMO KaK npeamecTByruiee:

Hayxku o 3emie

bruoduzuka

3. KOMIIETEHLIIM OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIATITAHBI
(MOJYJIST)

OIIK-6: Cnioco0eH UcnoJib30BaTh B MPO(eccHoHaILHOM 1eATeTbHOCTH 0CHOBHBIE 3aKOHBI (PM3UKHU, XUMHUH, HAYK 0 3emJie U
0M0JIOrHHU, MPUMEHSTh METObl MATEMATHYECKOT0 AHAJIU3Aa U MOIeJIMPOBAHMS, TEOPETHYECKHX U IKCIEPUMEHTAIBHBIX
HcclieIoBaHuil, NPHOOPeTaTh HOBbIEe MaTeMaTHYeCKHEe H eCTeCTBEeHHOHAYYHbIE 3HAHUS, UCIO0JIb3Yys COBpeMEeHHbIe
o0pa3oBaTtejibHbIe H HH)OPMAIIMOHHBIE TEXHOJIOTHH;

3HaTh:

Juns noctmxenus unaukaropa OIMK-6.1: ocobeHHOCTH OpraHU3aluy eCTECTBEHHOHAYYHBIX UCCIIEIOBaHUI; 0a30BbIE TEOPETUYECKUE
3HAHUA 1O Kypey o0IeH (PU3UKH; CMBICII OCHOBHBIX TEPMUHOB M TIOHATHI U3 00l (DM3UKH; METOIBI U CIIOCOOBI TIOJTyIeHHS U
OCBOCHHMSI MaTepuaia 1o Kypcy oomei Gu3uKu; o PU3HYECKHUX Mporeccax, MPOUCXOASIINX B OKPYKAIOIIEM MUPE U, B YaCTHOCTH, O
(bM3HYIECKUX MPOIIeccax, CONMPOBOKIAIOMINX MPO(HECCHOHATIBHYIO ISSTENFHOCTE; OCHOBHBIE ITPaBUiia 0(OPMIICHUS] MAaTEPUAIIOB U
Pe3yIbTaTOB JIA00OPATOPHBIX HCCICIOBaHUI; MpaBuia oopmiieHNs TabIHILl, CXeM, PUCYHKOB U YepTeXXel B HAyYHBIX OTUETAX;
MIpaBHJIa ¥ CIIOCOOBI BBIYMCIICHHUS TOTPENTHOCTEH TTOTyIeHHBIX TaHHBIX; O Pa3MEPHOCTIX (PU3NIECKHX BETNUUH

YMeTh:

Jns noctmxenus nnankaropa OITK-6.2: a¢pdexTuBHO Oprann3oBaTh paboTy MO U3YyYEHHUIO ONPEeIeHIH U 3aKOHOB €CTECTBEHHBIX
HayK; 0JIb30BaThCsl TEOPETUYECKUMU 3HAHUS U IIPAKTUUECKUMU HaBbIKAMHU, IOTyYEHHBIMU B paMKax U3y4eHuUs Kypca oOei Gpuzukuy;
IIPOTHO3UPOBATh MOCIEACTBHS QU3MIECKUX MPOLECCOB MPOUCXOISIMIINX B IPO(HECCHOHATBHON SSTEILHOCTH; aHAIU3UPOBATh
HOJTyYEHHBIE SKCIIEPUMEHTAIbHBIE JAHHBIE; TPAMOTHO, OCIEI0BATEIBHO U JIOTUYHO O(OPMUTD PE3YNbTAThl pAOOTHI

Baagertn:

Jnsa noctrxenus nnaukaropa OITK-6.3: HaBbIkaMu caMOCTOSATENbHOI paboThl ¢ yueOHOM U HaydyHOH TUTepaTypoil; 6a30BBIMHU
TEOPETHYECKUMH 3HAaHMAMH U HaBBIKaMHU JJAOOPAaTOPHBIX UCCIEAOBaHM B 001acTu o0mmeit Gu3NKY; MOHATHHHBIM annapaToM oomei
(bUM3HKH; HAaBBIKOM IPaMOTHOTO MPEJCTABICHUS PE3yIbTaTOB HCCIECJOBAHNI U HABBIKOM O(OPMIICHHSI OTYETOB MO JTAOOPATOPHBIM
paboram

B pe3yabTaTe 0CBOCHUA AU CHUIIIUMHBI oﬁyqamlum?icsl JOJIZKEH

© ®I'BOY BO «Henl'V»




MIMHOBPHAYKU POCCUN
\)} DenepanbHOE roCyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE
@ YUPEXACHUE BbICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pa6ouas nporpamma auctuminasl "dusnka" Mo HampasieHUIO TOAroToBKH (crnenuansHoctH) 06.03.01 "Buonorus”

HanpasineHHocTH (npoduiro) buonorus ®I'BOY BO «Henl'V» ctp. 4

3.1|3unaTth:

3.1.1|ocobeHHOCTH OpraHN3aIiH eCTECTBCHHOHAYIHBIX UCCIICIOBaHMUI; 6a30BbIe TEOPETHICCKUE 3HAHUS 10 KypCy o0mieit
(GM3HUKN; CMBICIT OCHOBHBIX TEPMUHOB M TIOHATHH 13 00ILIEeH (HU3UKN; METOABI M COCOOBI TIOJTyYEHUS X OCBOCHUS
Marepuaa 1o Kypcy oomei Gpusnky; o Gpu3nIecKux mpoueccax, IPOUCXOIIINX B OKPYXKAIOIIEM MUPE U, B YACTHOCTH,
0 (PU3MYECKUX MPOLECCaX, COMPOBOKIAOUINX MPO(HECCHOHATBHYIO IEATENEHOCTE; OCHOBHBIE TIPaBUia 0pOpMIICHUS
MaTepuaoB U Pe3yabTaToB J1a00paTOPHBIX UCCIIEAOBAHUIM; TpaBuila 0(hOpMIIEHUS TaOIUI], CXEM, PUCYHKOB U UepTexKel
B Hay4YHBIX OTYETax; [IPAaBUJIA U CIIOCOOBI BEIYHCIICHHUS TOTPEITHOCTEH MOTyYeHHBIX TaHHBIX; O PAa3MEPHOCTSIX
GbU3MYeCKUX BEIUYUH

3.2|Ymern:

3.2.1|>¢dexTrBHO OpraHU30BaTh paboTy MO U3YYCHHUIO OMpPECTICHHI 1 3aKOHOB €CTECTBEHHBIX HAYK; MTOJIb30BATHCS
TEOPETHYECKUMH 3HAHHS M NPAaKTHIECKIMHU HABBIKaMH, ITOJTYYECHHBIMH B paMKax U3y4eHHs Kypca oouiet Gpusukmy;
IIPOTHO3MPOBATH MOCIEICTBHUS (PU3NUECKUX MPOLIECCOB POUCXOAANINX B MPOPECCHOHAIBHON EATEILHOCTH;
aHAJIM3UPOBATh MOIYYEHHBIE SKCIIEPUMEHTAIbHBIE TaHHBIE;, TPAMOTHO, ITOCIIEI0BATENHHO U JJOTUYHO O(OPMHUTD
pe3yabTaThl paboThI

3.3|Baanern:

3.3.1|HaBbIKaMH CAaMOCTOSATEIBHON PabOTHI ¢ yUeOHOU M HAYYHOH INTepaTypoit; 0a30BBIMU TEOPETHICCKUMHU 3HAHUAMH U
HaBBIKaMH J1a0OPATOPHBIX UCCIICAOBAHUIN B 00JaCcTH 001IeH (PU3HKHU; TOHITUIHHBIM alrapaToM oomiel GU3UKH;
HABBIKOM IPaMOTHOTO MPEACTABICHHS PE3yIbTATOB UCCICAOBAHUI U HABBIKOM OPOPMIICHHUS OTYETOB IO
nabopaTOpHBIM paboTaM

4. OBPBEM JJUCIIMIIJIMHBI (MOAY JI5I)

O6wasn TpyaoemMKocTb 33ET

Yacos o yueOHOMY tany : 108 Bupl KOHTPOIIST B ceMecTpax:
B TOM YHCIIC :

ayIUTOpHBIC 3aHATHS : 68 3a4eThl 2

camocTosTenbHas padora : 33,1

KOHTakTHas pabora: 74,9

HKP: 6,9
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOLYJIS)
Kon HaumenoBaHue pa3iesioB U TeM /BUj 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3aHATHS /[ Kvpc
Pazgen 1. ®usnyeckne 0CHOBbI MEXaHHUKH
11 Oduszuka. Omnueckne nzMepenns. PazmepHocts. CUCTEMBI € TUHUII. 2 4 JIT.1JI1.2 JI1.3 JI1.4
CkansipHble U BeKTOpHbIE Beau4uuHbI. [IponsBenenus BekropoB. CBoWCTBa JI1.5 J11.6J12.1 JI2.2
mpocTpancTBa U BpeMeHu. CructeMbl oTcuéra. CHCTEMBI KOOpIUHAT. J12.3J12.4 J12.5 J12.6
MarepuanbHas TOUKa U CUCTEMbI MaTepHajbHbIX ToueK. KuHemaTuka. JI2.7 J12.8J13.1 JI3.2
Jsmxenne B Mexanuke. [lepemerienne. Tpaekropus, myTs. CKOPOCTB. JI3.3J13.4 J13.5 J13.6
Yckopenue. PaBHonepemMeHHOE NocTynaTenbHoe JBMkeHne. KpuponuHeliHoe JI3.7 J13.8 JI3.9
nBmxenre. HopManbHOe 1 TaHT€HITHAIEHOE YCKOPEHUs. YTIIOBasi CKOPOCTh, 213233 34 35 236
yrioBoe yckopeHue. HepuunanbHble cucteMsl oTcuéra. 3akoHsl HproToHa. 97

Cua. OcHOBHBIE CHIIBI B KJTacCHUYeCcKOi MexaHuke. Macca. mMmysbe. 3akoH
COXpaHEHHUs UMITyJIbca. PaboTa cuiibl, MOLITHOCTb, SHEprHst. KuHeTnveckas u
MOTECHIMAIbHASI SHEPTUH. 3aKOHBI COXPAaHEHHs HMITYJIbca U dHeprud. /JIex/

© ®I'bOY BO «Henl 'V




\,} DdenepanbHOe rocyIapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

MHHOBPHAYKH POCCHUU

Pa6ouas nporpamma auctuminasl "dusnka" Mo HampasieHUIO TOAroToBKH (crnenuansHoctH) 06.03.01 "Buonorus”

HanpasineHHocTH (npoduio) buonorus PI'EOY BO «Henl'V»

cTp. 5

1.2

Beenenue B 1abopaTopHblil npakTukyM 1o ¢usuke /J1ad/

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 J13.8 JI3.9
01392 33 54 35 26
97

1.3

W3Mepenne JTUHEHHBIX BEIMUMH. YIPaKHEHHS 10 pacueTy ommobok. /J1ab/

JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 13.8 JI3.9
01392 33 54 35 26
97

1.4

Mexanuxka /Cp/

JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
J12.7 J12.8]13.1 JI3.2
JI3.3 J13.4 J13.5 JI3.6
JI3.7J13.8 JI3.9
30132 33 2435 26
97

Pazgen 2. MoJgekyJisipnas Guzuka 1 TEPMOAHHAMHKA

2.1

TennoBoe aBMkeHNE MOJIEKYJ. MOJIEKYIIpHO-KUHETUUECKUI CMBICII 1aBICHUS
U TeMnepaTypbl. PaBHOBECHOE U HEpAaBHOBECHOE TEPMOJINHAMUYECKOE
cocTostHuS. TepMOoJMHAMUUYECKHIE POIIECChl, 00paTuMble U HEOOpaTHUMBbIE
TepMoJIMHaAMHUUYeCcKue mpoiiecchl. MaeanbHsplii ra3, ypaBHeHNE
MenneneeBa-Knaneiipona, nporecchl B H1€JIEHOM Tase.

Hynesoe Hauano TepMoauHaMUKU. BHyTpenHss sneprus. PaboTa u Temnora.
[epBoe Havano TepMoauHAMUKH. TeruroéMKocTh. CTENeH! CBOOOIBI 1
TEIUIOEMKOCTD UzieasIbHOrO Ta3a. [IpuBenénnas remora; Teopema Kinaysnyca
JUIs 0OpaTUMOTrO U HEOOPATUMOT'O KPYTOBBIX IMPOLECCOB. TenIoBble MallIHBbI.
IMuxa Kapuo. Durponus. DHTponus B 00paTUMbIX U HEOOPATUMBIX
annabaTnueckux nmpoueccax. Bropoe Hayano TepMoJMHAMUKH.
CTaTUCTUYECKUN CMBICI SHTPOMUH. DHTPOIHUS UAEaTBHOr0 ra3a. Tperse
Havaino tepmoauHamuky (Teopema HepHera). /JTek/

JI1.1J11.2 J11.3 J11.4
JI1.5 JI1.6J12.1 J12.2
J12.3J12.4 J12.5 JI2.6
JI2.7 J12.8J13.1 JI3.2
JI3.3J13.4 J13.5 JI3.6
JI3.7J13.8 JI3.9
0132 33 54 35 26
o7

© ®I'bOY BO «Yenl 'Yy




MHHOBPHAYKH POCCHUU

\,} ®denepanbHOE rocyIapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
YUpEXIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'Y»)

Pa6ouas nporpamma auctuminasl "dusnka" Mo HampasieHUIO TOAroToBKH (crnenuansHoctH) 06.03.01 "Buonorus”

HanpasieHHocTH (npoduio) buonorus ®I'EOY BO «Henl'V»

cTp. 6

2.2

Omnpenernenue KO3QPUIHEHTa BI3KOCTU raza METOJIOM KalHJUTISIPHOTO 2
BUCKO3UMeTpa /J1ab/

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3 J712.4 J12.5 J12.6
JI2.7 J12.8J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 J13.8 JI3.9
013233 54 35 56
97

2.3

W3yuenue TeruionpoBoaHOCTH rasa /J1ab/ 2

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3712.4 J12.5 J12.6
JI12.7 J12.8J13.1 JI3.2
JI3.3713.4 JI3.5 JI3.6
JI3.7 13.8 JI3.9
013233 54 35 56
97

24

OnpenerneHue yHUBEpPCaIbHOM ra30Boi NOCTOSHHOM. /J1a6/ 2

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3 J12.4 J12.5 J12.6
JI2.7 J12.8J13.1 JI3.2
JI13.3J13.4 JI3.5 J13.6
JI3.7J13.8 JI3.9
01 32 33 24 25 56
97

2.5

M3yueHue 3akoHa pacnpeeeHus ClyqalHbIX BeauduH. /J1ab/ 2

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 JI2.2
J12.3712.4 J12.5 JI2.6
JI2.7 J12.8J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7J13.8 JI3.9
013233 54 35 56
o7

2.6

MonexynsipHast pusuka u repmoauHaMuka /Cp/ 2

41

JI1.1J11.2 J11.3 JI1.4
JI1.5 J11.6J12.1 J12.2
JI2.3 J12.4 J12.5 J12.6
JI2.7 J12.8J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7J13.8 JI3.9
019233 34 35 06
97

Pa3nen 3. DjexkTpruecTBO 1 MAarHeTH3M

© ®I'bOY BO «Henl 'V»




MHWHOBPHAYKHN POCCHUA

\)} ®denepanpHOE rocyjapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
YUPEXACHUE BbICIIETO 00pa3oBaHuUs

«Yenabunckuii rocynapctseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pa6ouas nporpamma auctuminasl "dusnka" Mo HampasieHUIO TOAroToBKH (crnenuansHoctH) 06.03.01 "Buonorus”

HanpasineHHocTH (npoduio) buonorus PI'EOY BO «Henl'V»

ctp. 7

3.1 3aKoH COXpaHEeHHS AIIEKTPUIecKoro 3apsiaa. 3akoH Kynona. JIT.1J11.2 J11.3 J11.4
DIIEeKTPOCTATHUECKOE TOJIE, €r0 XapaKTePUCTHKU: HAMIPSDKEHHOCTD, IIOTEHIIUAT. JIT.5 JI1.6J12.1 JI2.2
Pabota 371eKTpOCTaTHYECKOTO MO [0 IepeMelleHuo 3apsaaa. Cuna Toka, J12.3J12.4 J12.5 J12.6
Hanpspkenue, conpotusienue, DJC. 3akonsl Oma, npauia Kupxroga. JI2.7 J12.8J13.1 JI3.2
OnexTpuyeckuil TOK B MoaynpoBogHuKax. [101ynpoBoJHUKOBbIE TUOABI U JI3.3J13.4 JI3.5 JI3.6
Tpuobl. OCHOBHBIE XapaKTEPUCTHKU M 3aKOHBI JUI1 MATHUTHOT'O TOJISL. JI3.7 J13.8 JI3.9
SIBnenue anekTpomMarHuTHOM HHAYKIMH. 3akoH Jlenna. BuxpeBoe 213233543556
JIEKTPUYECKOE 1oJIe. YpaBHEHUsT MakcBeluia JUis 3JIeKTPOMAarHUTHOTO MOJIS. 97
BonHoBoe ypaBHenue. /JIex/

3.2 DnekTpuuecTBo U Maraetusm /Cp/ JI1.1 J11.2 JI1.3 JI1.4

JI1.5J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 J13.6
JI3.7 J13.8 JI3.9
D132 33 54 35 26
97
Pa3nen 4. Kosieoanus u BoHbl. BojiHOBasi onTHKA

41 KoneGanus, BUIbI KoneOaHUMN, XapaKTEPUCTUKU KOIe0aTeIbHOTO ABIKCHUS. JI1.1J11.2 J11.3 J11.4
Bonnet. [IpononbHbie 1 omiepedHbie BOIHEL. MeXaHndIecKue u JIT.5 JI1.6J12.1 JI2.2
3JIEKTpOMarHuTHbIE BOJIHBL MHTEepdepentus BosH. CTOsSYNE BOJHBL JI2.3 J12.4 J12.5 J12.6
Hutepdepennns cBeToBbix BoaH. MHTEpdepeHius B TOHKUX tuieHKaX. Kombia JI2.7 J12.8J13.1 JI3.2
Hsrorona. Iudpakuus. [Tpunnun I'oiirenca-®penens. 3oub1 Openens. JI3.3J13.4 JI3.5 JI3.6
JudpakuroHHas pemieTka, ee CuekTp. Spienue nonsgpuzanuu. [lonspuzaTopsl. JI3.7 J13.8 JI3.9
ITnockas, kpyrosas, syutunTayeckas nojspusanust. CTeneHsb NosIpH3aLiH. D132 33 34 35 26
3akon Matoca. SIBieHue ABOIHOTO mydernperomieHus. /JIex/ 27

4.2 W3ydyenne MUKpOCKOTIA B ONpeIelIeHUe ITOKa3aTel sl IPEJIOMIICHHUS CTEKIIA C JIL.1JI1.2 J11.3 J11.4
IIOMOIBIO0 MUKpOcKoa. /J1ab/ JI1.5J11.6J12.1 J12.2

J12.3J12.4 J12.5 J12.6
J12.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 J13.6
JI3.7 J13.8 JI3.9
D132 33 3435 36
97
4.3 Pedpaxromerp A0Ge. MccnenoBanue nucniepcuu cBeta. /J1ad/ JIT.1J11.2 J11.3 JI1.4

JI1.5 JI1.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7J13.8 JI3.9
0132 33 54 25 26
97
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4.4

W3ydeHue 3aK0OHOB NoOIIoLIeHUs cBeTa. /J1ab/ 2

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 J13.8 JI3.9
01392 33 54 35 26
97

45

Kone6anus u Bosubl /Cp/ 2

JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 13.8 JI3.9
01392 33 54 35 26
97

4.6

Bomnnosas onruka /Cp/ 2

JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
J12.7 J12.8]13.1 JI3.2
JI3.3 J13.4 J13.5 JI3.6
JI3.7J13.8 JI3.9
30132 33 2435 26
97

Pasznen 5. KBanToBasi onTuka

51

Tennosoe uznydenue. 3akon Kupxroda. 3akon Credpana-bonbimana, 3aKoH 2
Buna. Cnextp TemnoBoro usnydenus, popmyina ITnanka. @otorddexr, 3aKoHbI
¢doroaddekra. DoToHsl, popmyina DiiHiTeitHa A1 oTodadderra. mmyibe
¢oroHoB u aaeieHue ceera. Dpdext Komnrona. /Jlex/

JI1.1J11.2 J11.3 J11.4
JI1.5 JI1.6J12.1 J12.2
J12.3J12.4 J12.5 JI2.6
JI2.7 J12.8J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7J13.8 JI3.9
0132 33 54 35 26
o7

5.2

KsanToBas ontuka /Cp/ 2

JI1.1J11.2J11.3 J11.4
JI1.5 JI1.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7J13.8 JI3.9
0132 33 54 25 26
97

Pa3nen 6. Ctpoenne atoma
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ctp. 9

6.1

Mopenu atoma. [locrynarer bopa. Cniektp atoma Bogopoaa o bopy.
KopnyckynsapHo-BOIHOBOM Ayaln3M CBOWCTB MaTepHH, ONIBITHOE
IIOJITBEP K /ICHHE BOJHOBBIX CBOWCTB yacTull. COOTHOILICHUE
HeornpeneneHHocty [ eizendepra. Ypasuenue Lpeaunrepa, BomHOBas
¢bynknus. /JIex/

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 J13.8 JI3.9
01392 33 54 35 26
97

6.2

AtomHas ¢usuka /Cp/

JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 13.8 JI3.9
01392 33 54 35 26
97

Paznen 7. CTpoenune aToMHOTO siipa

7.1

OcHoBHBbIE CBOMCTBA sifep. THITBI pacmaja sjiep, OCHOBHOM 3aKOH
PaIMOaKTUBHOIO pacnana. SIiepHsle U TepMOsAEPHbIE PEaKMu. SaepHbie
CHJIbL. BUjibl 31eMeHTapHBIX YaCTHIl U (PyHIaMEHTaIbHBIE B3aUMO/ICHCTBYSL.
/J1ex/

JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
J12.7 J12.8]13.1 JI3.2
JI3.3 J13.4 J13.5 JI3.6
JI3.7J13.8 JI3.9
D132 33 34 35 26
97

7.2

Snepuas pusuka /Cp/

JI1.1J11.2 J11.3 J11.4
JI1.5 JI1.6J12.1 J12.2
J12.3J12.4 J12.5 JI2.6
JI2.7 J12.8J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7J13.8 JI3.9
0132 33 54 35 26
o7

Pasnen 8. Unas konTakTHasi padoTa

8.1

WHnuBuayanbHbIe KOHCYIBTAINH, TEKYIUH KOHTpois /TKP/

6,9

JI1.1J11.2J11.3 J11.4
JI1.5 JI1.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7J13.8 JI3.9
0132 33 34 35 26
o7
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6. POHJ1 OHEHOYHBIX CPEJCTB

6.1. IlepeueHb BUTOB OLIEHOYHBIX CPEACTB

TecTupoBaHUE O KOHTPOJILHBIM 33IaHMSAM CIIEAYIOLINX Pa3eoB: GU3NUecKue OCHOBBI MEXaHUKH, MOJIEKYIIsIpHas (GH3HUKA U
TEPMO/IMHAMUKA, 3JIEKTPUYECTBO U MarHeTU3M, KoJieOaHus ¥ BOJIHBI, BOJIHOBAs M KBAHTOBAs OIITHKA, CTPOCHUE aTOMa, CTPOSHHE
aTOMHOT0 sIpa.

KoHTposbHbIe BONIPOCH! 715 o1poca 1o JabopaTopHbIM paboTaM CIeIyIONINX pa3esioB: GU3NUECKHe OCHOBBI MEXaHUKU
MOJIeKyJIsIpHast pU3MKA M TEPMOJMHAMUKA, BOJTHOBASI M KBAHTOBAs OTITHKA.

KoHTposbHbIE BOIPOCH! IO TPOMEXYTOUHON aTTECTAIUH.

6.2. TunoBbIe KOHTPOJILHBIE 3aAaHUS M HHbIE MATEPHAJBI VIS TEKYIIeil aTTeCcTAIINH

Tumnossle 3a1aHus

1. Bo ckoJbKO pa3 MIOTHOCTh BO3/1yXa, 3alOJHSIONIEr0 MOMEIIeHHE 3MMOM TIPH 3aJIJaHHOM TeMIieparype, OOJIbIIIe ero IIOTHOCTH
JIETOM IIpU AaHHOH TemmepaType? JlaBieHue raza MOXKHO CUMTaTh HOCTOSIHHBIM.

2. Ilpu nogbeMe BepTOJIeTa HA HEKOTOPYIO BHICOTY OapOMETp, HAXOISAIIHUICS B €ro KaOuHe, M3MEHWIT CBOE TIOKa3aHHE Ha HEKOTOPOE
3HaueHue. Ha kakoii BBICOTE JIETUT BEPTOJIET, €CIIU Ha B3JIETHOH IUIoIaAke OapoMeTp IOKa3bIBall u3BecTHOE 3HaueHue? TemnepaTypy
BO3/1yXa CUYUTATh IOCTOSIHHOW U U3BECTHOM.

3. Onpenenure yAeNbHYIO TEITIOEMKOCTh IIPU IIOCTOSHHOM JaBJICHUHU KHUCIIOPOJA.

4. Kucnopon Maccoit M HarpeBaroT Mpy MOCTOSTHHOM JaBiieHnd. HaganpHast u KoHedHas TeMIiepaTypsl JaHbsl. OnpeaenuTs 3MEeHEeHHe
BHYTPEHHEH 3HEpPIuy rasa.

5. UneanpHas TemioBas MalinHa, paboTaromias 1o 1ukiay KapHo, coBepiiaet 3a 0iMH LUK HEKOTOpYHo paboty. Temneparypa
HarpeBarells U TeMIepaTypa X0oJI0AWIbHUKA U3BeCTHBI. HalijuTe KOIMYecTBO TEIUIOTH, OTAaBaeMO€e MAIIMHOM 32 OUH UK
XOJIOAUIIbHUKY.

6. /IBa paBHBIX OTPHLATENbHBIX 3apsi/ia HAXOITCS Ha 3aJJaHHOM PACCTOSIHUM APYT OT Apyra. Onpenenure HanpspKeHHOCTD MO B
TOYKE, PacIIOJIOKEHHOM Ha HEKOTOPOM PACCTOSHHUHU OT 3apsI0B.

7. C Kakoif CKOPOCTBIO JOJDKEH ABUTAThCS IEKTPOH, YTOOBI €r0 UMITYJIbC ObLI PaBEeH UMITYJIbCY (DOTOHA C 3aJJaHHOM AJTMHON BOJIHBI?
8. JlmvHa BOJIHBI CBETA, COOTBETCTBYIOMIAS KpacHO# rpanuiie potodddexTa, sl HEKOTOPOTO METaljia, paBHA HEKOTOPOH JITHHE
BoJHbL. Haiitu paGoTy BbIX0Ja JIEKTPOHOB U3 METaJlIa U MAKCUMAJIbHYIO CKOPOCTh 3JIEKTPOHOB, BEIPBIBAEMBIX M3 3TOT0 MeTaula
CBETOM C 3aJaHHON JJIMHON BOJIHEL.

9. Kaxoii uzoromn obpasyercs u3 Topus nocie ueTbipex anbha-pacnaoB U IByx OeTa-pacnanon?

10. DHeprus cBsI3U Spa, COCTOSILETO U3 TPEX NPOTOHOB U YETHIPEX HEHTPOHOB, U3BecTHA. ONPEeAeNuTh MacCy HEHTPaNbHOro aToMa,
00J1a/1aT0IIETO 3TUM SIPOM.

TunoBble KOHTPOJILHBIE BOIPOCHI IO J1a00PaTOPHBIM paboTam

1. OxapakrepusyiiTe pa3nudaus MEXIY KPUCTAIUIMYECKUM U JKUIKUM COCTOSHUSMH OJJHOTO M TOTO K€ BEI[ECTBA C TOYEK 3PEHHUS: a)
TEePMOJMHAMUKHY; 0) MOJIEKYISPHO-KUHETUYECKOH TEOPUH.

2. Ilpumennmel ni Het | u |1 Haganma TepMOANHAMUKH K MpoIeccaM IUIaBIeHus ¥ KpucTamu3anun? OTBeT 000CHYHTE.

3. Hepe‘{l/lCHI/lTe TCPMOANMHAMHUYCCKHUEC MapaMETPhl, U3MCHAOMNUECC NMPHU TUIABJICHUU U KPUCTAJIJIN3alluH, YKAXKUTC HAIIPpaBJICHUS DOTUX
W3MEHEHUH.

4. Kak uszmensercs temnoemkocts Cp  BemiecTsa, kakosa BennunHa Cp npu pazoBom nepexonae | pona?

5. JlaiiTe onpenenieHue MOHATUN «XUMUUYECKUHA MOTEHIMAI» U «9HEPTUs aKTUBAIIUH TEPMOJUHAMUYECKON CUCTEMBI.

6. Hoquy HUMCHHO pa3Inuue XUMHUYCCKUX TTOTCHIIUAJIOB BCUIECTBA B KPUCTAJUIMIYECKOM U JKUJIAKOM COCTOSHUAX OGyCJ’IOBHI/IBaeT
BO3MOKHOCTB (pazoBoro nepexona | pona?

7. Ilepedncnure u oxapakTepu3ynTe CTaAuy U3MEHEHHUS COCTOSHMS BELIECTBA P HArpeBe M OXJIAXKACHUU C TOUKU 3PEHUS: a)
TEPMOJMHAMUKH; 0) MOJIEKYJISPHO-KHHETHIECKON TEOPUH.

8. O61)5[CHI/ITC MPUYHUHBI U3MCHCHUSA SHTPOIMUU CUCTEMBI KPUCTAJLI -KUAKOCTD IIPU IMOBBIICHNUH U TOHMKCHUHN TEMIICPATYPHI.

9. DHTpOIUS ABISETCA aINTUBHON BETMYNHOM; IEPEUNCIIUTE U OXapaKTePU3yHTe OTIeNbHbIE WICHBI SHTPOINUU CUCTEMBI
KPUCTAJI-)KUAKOCTbD.

10. HazoBuTE OCHOBHBIE I€TalIl ONTUYECKOH YaCTH MUKPOCKOIIA, UX Ha3HAYCHHE.

11. Kak onpenensitor TMHEHHOE yBeIWYeHHEe MUKpOcKomna?

12. B yem otinyne abCOIIOTHOTO U OTHOCUTEIBHOTO MOKA3aTels IPEIOMIICHUS?

13. ChopmynupyiTe OCHOBHBIC 3aKOHBI OTPAKCHHUS U TIPEIOMIICHHSI.

14. KaxoBa cBs3b ITOKa3aTes NPeIoOMIICHHS CPebl U CKOPOCTH CBETa B HEM?

15. Uro Ha3bIBAIOT JUIMHON KOTE€PEHTHOCTH, BDEMEHEM KOT'€pPEHTHOCTH?

16. B yem oTiM4Me reoMeTpUYECKO Pa3HOCTH X0/a Jy4eill OT ONTUYECKOH pa3HOCTH Xoaa?

17. 3anumuTe ycnoBus HHTEP(HEPEHIMOHHOTO MAaKCUMyMa U MUHIMYMa.

18. Kakoe (TeMHOE WM CBETJIOE) IATHO OYAET B LIEHTpe MHTepPEePEHIIMOHHO KapTHHBI KoJiell HploTOHa Ipy HaOMI0IeHHH B
oTpaxxeHHOM cBeTe? OOBICHUTE 3TO.

19. Yem orpaHuuuBaeTCs npeaeabHas TOIMIMHA cllos nHTepdepeHimu? [loueMy mpy OAHUX CBETOQUIBTPAX BUINMOE YUCIIO

© ®I'BOY BO «Henl'V»
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KoJiell 0oJblle, IPU IPYTUX MeHblIe?

20. Kak anekTpoHHast Teopusi OOBACHSIET SIBICHHUS AUCTICPCHH?

21. Yto Takoe HOpMasbHasl U aHOMallbHas Aucnepcus ceera?

22. Yro Takoe paspemarolnas ciocoOHOCTh, OT YEro OHa 3aBUCHT?

23. Yem ommuaercst AU(GPaKIUOHHBII CIEKTP OT IPU3MAaTUIECKOTro?

24. Chopmynupyiite npunnun I'toiirenca-Openens.

25. B yem 3axmouaetcst Meto1 30H Openens?

26. Kak u3MeHseTCs KapTUHA Ha SKpaHe B 3aBUCUMOCTH OT YUCJIA OTKPBITHIX AU(DPaKIMU HA KPYTJIOM OTBEPCTUU?
27. BeiBectu 3akoH byrepa-JlamGepra.

28. Kak 00OBSICHUTh HAJIMUUE OKPACKU Y IIPO3PAuHbIX TeN?

29. Kakoii cBeT Ha3bIBAIOT IIOCKOTIOISPU30BAaHHBIM ?

30. Yro Takoe ontuyeckas och B kpucTasie? Kakue Mi1ockocTd Ha3bIBaIOT IJIaBHBIMU?

31. B ueM cocTouT sIBI€HHE ABOWHOTO JTy4eNpeIOMIICHHS?

32. Kak noiayuuTh KpyroBylo U 3JUIMITHYECKYIO NOISIPU3ALHIO?

33. Kakue marepuaisl 001aatl0T CBOWCTBOM HCKYCCTBEHHOTO JIBOWHOTO JIy4ETPEIOMIICHHUS U TIPU KaKUX BO3JEHCTBUAX?

6.3. TunoBble KOHTPOJIbHbIE BONPOCHI U 3aaHUS /ISl MPOMEKYTOUYHOM aTTecTAllNU

TunoBsle KOHTPOJIBHBIE BOIPOCHI IS IPOMEKYTOUHON aTTECTALUI

1.ITpenmer puzuku. Pusnueckue umepenus. PasmepHocts. Cuctemsl equnul. CKaIspHbIe M BEKTOPHbBIE BETMUHHBL.

2 Kunemaruka matepuaipbHOit Touku. Cuctemsl otcuéra. Cuctemsl koopanHat. [IBmkenne B mexanuke. [lepememenue. Tpaexropus,
IyTh.

3.Cxopoctb. Yckopenue. PapHonepeMeHHOE TOCTyaTeIbHOE ABIKEHUE.

4 KpusonuHeiiHoe nBikenne. HopmanabHOe M TaHMeHIMATIBHOE YCKOPEHHS. YTII0Bas CKOPOCTh, YIIIOBOE YCKOPEHHUE.
5.Muepumansabie cucteMsl oTcuéra. [Ipunmmn nnepuuu. [lepseriii 3akon Heiotona. Crna, BUIBI B3aNMOIEHCTBUSI.

6.BTopoii 3akon Herorona. Macca. imnynsc. Tpetuit 3akoH HptoToHa. 3aKOH COXpaHEHHS UMITYJIbCA.

7.OCHOBHBIE CUIIBI B KJIACCHYECKON MEXaHHKE.

8.Pabora cunbl. MomHocts. OHeprus. Kunetuueckas u noteHuansHas 3Heprui. KonceppaTupHast cucTeMa.

9.IloTernmanpHOE TIOJIE. 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTHHA.

10.I'paButanonsoe noiue 3emiu. KocmMuueckue ckopocTu.

11.LenTpanpHeril yaap. Yupyroe u Heynpyroe coynapenus AByx Tell. LleHTp macc cucteMbl MaTepuainbHBIX Touek. [locTynmarensHoe,
BpAIIATEIbHOE U TJIOCKOE JBHXKECHUS.

12.BparmarensHoe IBHKEHHE a0COIFOTHO TBEPAOTO Tela BOKPYT HEMOABMKHOM ocl. MoMeHT nHepuuu. MoMeHT umiryisca. MoMeHT
CHJIBL.

13.0OcHOBHBIE ypaBHEHUs TUHAMHUKH BpamieHus. KuHernueckas sHeprus BpalieHusl.

14.0OcHOBBI cliENMAIBHOM TEOPUH OTHOCHTEIBHOCTH, OCTYNAThl DHHIITEHA, peoOpa3oBanus JlopeHua.

15.0cHOBHBIE OTHOLIECHUS PENATUBUCTKON AUHAMUKH.

16.0OcHOBHBIE TIpEICTABICHUS MOJEKYISIPHOH (DM3UKH, OCHOBHBIE TEPMOANHAMIYECKUE TapaMETPHI.

17.Mopenb uieaabHOTO T'a3a, OCHOBHBIE 3aKOHBI HICAJIbHOTO raza

18.0OcnoBHoe ypaBHenue MKT unneansHoro rasa. TemnepaTypa Kak Mepa cpelHel KWHETHYECKON SHEPTHH.

19.Pacnpenenenue yacTull 10 CKOPOCTSIM U 10 3HaueHusM dHepruu (Makcseiia, bonbumana).

20.BuyTpeHHss s3HEepTHUsi, CTETIEHN CBOOOIBL.

21.Pabota u Temiora, | Ha4ano TePMOAUHAMUKI.

22.TemnnoeMKoCTh, CBSI3b TETNIOEMKOCTH C YUCIIOM CcTereHel cBoOo kI (ypaBHEeHHE Maiiepa).

23.TepMonMHAMUYECKUE U30IIPOLIECCHI.

24 . PaBHOBECHBIE U HEPAaBHOBECHBIE, 00paTUMbIEe H HEOOpaTHMBbIE MPOLECCHL. DHTPOITHS KaK TEPMOJHMHAMHUYESCKHH IapameTp.
25.CraTucTH4eCcKOe TOJIKOBaHHE SHTPONUH. BTopoe Havuano TepMoAnHaMUKY. DBOJIOLHS WK HAKOIIEHHE SHTPOIUU? TpeThe Hauaio
TEPMOIMHAMUKH.

26.TennoBoit aBuratens, k. Hukn Kapuo, reopemsr Kapno.

27.Cuitbl B3aUMOJICUCTBHSI MEXTy MOJIEKYJIaMH, ypaBHeHue ra3a Ban-nep-Baanbca, kputnyeckas Touka.

28.)Kukocty, NOBEPXHOCTHOE HATSKEHHUE.

29.TBepable Tema, THITBI KPUCTAILIOB.

30.®a30Bble EpexoAbl IEPBOTO U BTOPOro pona. IIpumMeps! (moapobHo pa3obpats).

31.IIpupona smexrprudecTBa. DIEKTPUUECKUN 3apsil, 3aKOH COXpaHEHHUs 3JIEKTPHUUECKOro 3apsa, 3akoH KyrnoHa.
32.2nekTpocTaTHYeCcKOe 10JIe, CUIIOBbIE TMHUH, HANPSHKEHHOCTb, IPUHIIMI CYTIEPIO3ULUH.

33.IToTok BeKTOpa HaNpsLKEHHOCTH, Teopema ["aycca.

34.PaboTa cui1 31eKTPOCTaTHUECKOTO TOJIS, IUPKYIIALMS BEKTOpa HANPSHKEHHOCTH, GU3UIECKUI CMBICIT TEOPEMBI O LIUPKYJISALHN.
35.ITorennuan, pasHOCTh IOTEHIIUATIOB, 3KBUIIOTEHIMAIbHbBIE OBEPXHOCTH. CBA3b MEXKAY HANPSHKEHHOCTHIO M MOTEHIN AJIOM.
36.0m1exTpuueckoe None 3apspKeHHOH IITACTUHEI U c(ephl.

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma nucuumuinabl "@u3nka' Mo HanpaBIeHUIO NOATOTOBKH (crenuaibHoct) 06.03.01 "Buomorus"

HampaBieHHoCcTH (poduiio) bronorus ®TBOY BO «Yenl'Vy» ctp. 12

37.Onexrpuueckas eMkocTb. KoHneHcaTop. DHEPrust KOHJAEHCATOPa U MIEKTPHUUECKOTO MO,

38.JIMIeKTPUKY, AUIIEKTPHUIEcKasi IPOHUIIAEMOCTb.

39.ITonynpoBOTHUKH, TIPOBOIHUKH.

40.2nexTprueckuii Tok. Cria ToKa, MIOTHOCTH TOKAa, MEXaHU3M MPOBOJUMOCTH METAJIIOB.

41.3akon OMa U1l OJHOPOIHOTO Y4acTKa LIEH, COPOTHUBJICHNE, 3aBUCMOCTD COIIPOTHBIICHUSI METAIJIOB OT TEMIIEPATypPhl, 3aKOH
Jxoynsa-Jlenna.

42.CropoHHme critbl, 3aKkoH OMa A1 HEOTHOPOTHOTO YJaCTKa IIeTIH.

43.CoeuHEHUE ITPOBOAHUKOB.

44 Tlpupona maruetuzMa. MarauTHOE 10JI€, CHIIOBBIE JIMHUK MarHuTHoro noisi. Cuna Jlopenna, 3akoH Amrepa.

45.3akon buo-Casapa-Jlamnaca, IpUHIUI CYNIEPIIO3UIMH, MATHUTHOE T10JI€ TIPSIMOJIMHEHHOTO MPOBOIHUKA C TOKOM.

46.Teopema 0 MUPKYIISAIHMH JJIs1 MATHUTHOTO T10JI51, €€ U3HYECKHIA CMBICIT.

47 MHKpO ¥ MakpO TOKH, MarHUTHAs IPOHUIIAEMOCTh. PeppOMarHeTHKH, TapaMarHeTUKN U JaMarHeTHKH.

48.3aK0H AJIEKTPOMArHUTHON MHAYKIMH (3akoH Dapanes), npasuio JleHa.

49.Bo3nukHoBenue D/IC B IBHKYIIEMCS U HEMIOJBHKHOM IPOBOJIHUKAX, T€HEPATOPhI IEPEMEHHOTO TOKA.

50.CaMOMHIYKIWSI, MHAYKTUBHOCTH KOHTYpA (KATYIIKH ). DHEPTHS MAaTHUTHOTO TTOJIS.

51.BuxpeBoe 31eKkTpuueckoe noie, Tok cMemeHus. CucremMa ypaBHeHui MakcBeiuia B HHTerpanbHoi u quddepennuansHoi dpopme.
52.TapMOHHUECKHE KOJICOAHUS, UX XapaKTCPUCTHKH. Y paBHEHHUE FapMOHUYCCKUX KOJIeOaHH. DHEPTus MpH KOJICOAHUX.
53.MexaHn4YeCcKHe TapMOHHYECKHE KoJieOaHusl (rapMOHUYECKHE OCIIILIATOPHI (MAasSTHUKH)).

54.9neKTpOMarHUTHBIC TAPMOHUYECKHE KOJICOaHuUs (IIEKTPUIECKHUT KoeOaTeIbHbIA KOHTYD).

55.CnoxxeHue rapMOHUYECKUX Kosebanuil. buenue.

56.3aryxatomue koiebanus. JJekpeMeHT U JOOPOTHOCTb.

57.BoinyX1eHHbIE KoniebaHus. Pe3oHaHc.

58.IIpupoa BosHOBOTO Mpoiiecca. Bonubl. YpaBHeHue Oeryieii BoaHbl. BoHOBOE ypaBHEeHHE.

59.MuTepdepennus BoaH. CTos4yre BOJIHBIL.

60.3ByKOBBIE 1 DJIEKTPOMATHUTHBIE BOJIHEI.

61.BoHOBBIE CBO¥iCTBA cBeTa. SIBIEHMUS, X [TOITBEPKIAIOIIHE.

62.KoprryckymsipHbIe CBOHCTBA CBeTa. SIBIEHIS, X ITOATBEP K IAIOIIHE.

63.Mopenu atoma Tomcona u Pezepdopaa, muHeHdaThIi CIIEKTP aTOMOB.

64.Ilocrynatst bopa, ciektp atoma Bosopoaa o bopy.

65.KopryckyssipHO-BOJTHOBOH Ayasli3M CBOMCTB BELIECTBA, COOTHOIIEHNE HEONPEAEIIEHHOCTEH.

66.BonmHOBast QyHKINS, e CTaTUCTHYECKUI cMBICH, obmiee ypaBHenue Lllpenunrepa, ypasHenue Llpeannrepa uis cralimoOHapHBIX
COCTOSIHUH.

67.Yactuua B 0THOMEPHOU NMPSIMOYTOIBHON MOTEHINAIBHON sIMe ¢ OECKOHEYHO BBICOKUMH CTEHKAMHU.

68.KBanToBsIe uncia, mpuHuun [laynu, pacnpeaeneHue 31€KTPOHOB B aTOME IO COCTOSTHUSIM.

69.Pa3mep 1 cocTaB aTOMHBIX s1/1€p, MacCOBOE U 3apA0BOE YHUCIIA. DHEPIUs CBSI3U A1pa, sACPHbIE CUIIbL.

70. PagroakTHBHOE M3ITy4EeHHE U €r0 BUIBI. 3aKOHOMEPHOCTH alb(a, OeTa n raMMa pacriazos.

71. 3akoH pasMoakTUBHOTO pacnazaa. [leproa noiypacnana.

72. SlnepHble peakiyu, LEIHbIE AIepHbIe peakuru. TepMosIepHbIe peaKkinu.

73. Knaccudukanys 3J1eMEeHTapHbIX YaCTHLl, KBAPKHU.

74.Buasl B3anMOIEHCTBUS dIIEMEHTAPHBIX YACTHII.

Tunosble 3aAaHUs U1 IPOMEXKYTOUYHON aTTeCTalluN

1. Bo CKoJIBKO pa3 ITIOTHOCTH BO3yXa, 3aMOJHSIONIETO IIOMEIIEeHHEe 3UMOH MPH 3aJaHHON TeMIlepaType, OOJbIIIe ero INIOTHOCTH
JIETOM IIpU AaHHOU TemmnepaType? /laBiaeHue raza MOXHO CUUTATh OCTOSHHBIM.

2. Ilpn nogpeMe BepToJieTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaXOAAIIMICS B €ro KaOHHe, H3MEHHJ CBOE ITOKa3aHHe Ha HEKOTOPOe
3HaueHue. Ha kakoii BBICOTE JIETUT BEPTOJIET, €CIIU Ha B3JIETHOI IIoImaake OapoMeTp MOKa3bIBall U3BECTHOE 3HaueHue? Temneparypy
BO3/yXa CYUTATh MIOCTOSHHOM M U3BECTHOM.

3. Onpenenute yAeNbHYIO TEIIIOEMKOCTE IIPU IIOCTOSSHHOM JABJICHUH KHCIIOPOJA.

4. Kucnopo Maccoil M HarpeBaroT MpH MOCTOSIHHOM JaBjieHnu. HavanpHast M KoHeuHast TeMIiepaTtypsl Janbl. OnpenennTh U3MEHEHNE
BHYTPEHHEH SHEpruu rasa.

5. UneanpHas Tenoas ManHa, paboratomas no nukiy KapHo, coBepiiaer 3a 01uH LUK HEKOTOpyto padoty. Temneparypa
HarpeBaTteiisd U TeEMIepaTrypa X0J0JUJIbHUKA N3BCCTHBI. HaﬁﬂHTC KOJIMYECTBO TCIIJIOThHI, OTAaBaACMOC MaIIWHOH 3a OOWH LTUKJT
XOJIOIMIIbHUKY.

6. JIBa paBHBIX OTPHLIATEIBHBIX 3apsJa HAXOIATCS Ha 3aJaHHOM PacCTOSHUM APYT OT Apyra. Onpeaenure HanpsKEHHOCTh M0JIs B
TOYKE, PaCIIOJIOKEHHOH Ha HEKOTOPOM PACCTOSHHUHU OT 3apsI0B.

7. C Kakoil CKOPOCTHIO JOJDKEH ABUTATHCS IEKTPOH, YTOOBI €r0 UMITYJIbC ObII PaBEH UMITYJIBECY (GOTOHA C 3aJaHHON JIMHOM BOJIHBI?
8. JinHa BOJIHEI CBETa, COOTBETCTBYIOIIAs KpacHO# rpanuie GpoToaddexra, st HEKOTOPOro MeTajlia, paBHa HEKOTOPOH JUTHHE
BosHbl. Haiitn pa60Ty BBIXO/JIa BJICKTPOHOB M3 METAJIJIa U MAKCUMAJIbHYIO CKOPOCTB 3JICKTPOHOB, BLIPBIBAEMBIX U3 3TOT'O METaJljIa
CBETOM C 3aJaHHOU JJIMHOM BOJIHEL.
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9. Kaxoii uzoromn o6pazyercst u3 Topus nocie ueTsipex anbha-pacnaoB U IByx OeTa-pacnanos?
10. DHeprus cBs3u sipa, COCTOALIETO U3 TPEX MPOTOHOB M YETHIPEX HEUTPOHOB, M3BecTHA. OMpenennTh MacCy HEUTPAILHOTO aToMa,
00J1aJaF0IIETO STHM SAPOM.

6.4. Kputepuu oneHuBaHus

B kagecTBe TeKylero KOHTPOJISI UCIIOJIB3YIOTCS TECTUPOBAHUS 110 KOHTPOJILHBIM 33JaHUSM CIIEIYIOLINX pa3eioB: (U3NIEcKue
OCHOBBI MEXaHHKH, MOJIEKYJISIpHas (DM3HUKa M TEPMOIUHAMHUKA, JJICKTPHIECTBO U MarHETHU3M, KOJIeOaHUs U BOJIHBI, BOJHOBAS U
KBAaHTOBas ONITHKA, CTPOSHHE aTOMa, CTPOECHHE aTOMHOT'0 sIpa, a TAKXKEe OMPOCHI 110 JabopaTopHBIM paboTaM CIeIyIoUINX pa3iesoB:
(br3HUIecKre OCHOBBI MEXaHHKH, MOJIEKYIIsipHas pU3nKa ¥ TEPMOJMHAMHUKA, BOJTHOBAS M KBAHTOBAs ONTHKA. 3a4eT IO TECTUPOBAHUIO U
OIpOCY BBICTABIISICTCS B Clly4yae BbIIOJHEHUs He MeHee 50% 3anaHuii.

Jlns1 mpoBeeHus IPOMEKYTOUHON aTTeCTALMK MPETIoaBaTeNb HOAOUPAeT U3 TECTUPOBAHHH 110 KOHTPOJIBHBIM 3aaHIIM
HE00XO0IMMO€E KOJIMYECTBO BOIPOCOB U 33/1a4. [IpoI0KUTENbHOCTD IPOMEXYTOUYHOM aTTecTanun cocrasiseT 60-90 munyt. [Tocne
3aBEepIICHHUS TECTUPOBAHMS U (HOPMATBFHOTO MOABEACHHS PE3yIbTaTOB TECTUPOBAHNUS IIPENOAaBaTeNb 00CyKIaeT U 3a/1aeT
JIOTIOJTHUTENbHBIE BOIIPOCHI U3 CITHUCKA KOHTPOJIBHBIX BOIPOCOB JUIA NPOMEXYTO4YHOI aTrTectanuu. [o ntoram Takoro codecenoBanus
MIPEToIaBaTellb ONpeessieT YPOBEHb OCBOCHHS MIPOBEPSEMBIX KOMIIETEHIINIA U BBICTAaBIISIET COOTBETCTBYIOIIYIO OIICHKY.

Ha npomexyTouHOM aTTecTaluil CTYICHT MOIyYaeT OICHKY:

OTJIMYHO/3a4YTEHO - €CIIM BBINOJHEHO He MeHee 80% 3a1aHuii TeCTHPOBAHUS, TIPH OTBETE HA KOHTPOJIBHBIE BOIPOCHI, BOCIIPOU3BOISATCS
COOTBETCTBYIOIIME MaTEMaTHIECKHE BBIKIIAJAKN U JIOTHYHbIE PACCYKISHHUS, 331291 ITIOJTHOCTHIO PELIeHBI, CTYISHT IPaBUIILHO
000CHOBBIBACT NPUHSTHIC PELICHHUS, BO3MOXHBI HECYIIECTBEHHBIE OIIUOKH;

XOPOII0/3aYTEHO - €CIIH CTYCHT, BBIIIOJHIB NPAaBHIBHO HEe MeHee 65% 3a/1aHnil TECTUPOBAHNS, TBEPIO 3HAET MaTEepHall, IPAMOTHO H
IO CYIIECTBY U3JIaraeT ero, HO IPH 3TOM JIONTyCKAIOTCS HErpyOble OIMOKH IPU BBIBOJIE (POPMYIT M PELICHUH 3324 HITH OTCYTCTBHUE
HEKOTOPBIX HJIEMEHTOB BBIBOJIA;

YIOBJIETBOPUTENBHO/3a4TEHO - €CJIH IIPU TECTUPOBAHUU BBHIIIOJIHEHO He MeHee 50% 3aJaHuii, CTyAEeHT 3HaeT TEePMHHOJIOTHIO, T.€.
OTBEYaeT Ha KOHTPOJIGHBIE BOIIPOCH M 3HAET OCHOBHBIE ITOHATHS, COOTHOLIEHHS (0e3 BBIBO/IA), OTIpeaeeHHe H (H3MIeCKUIA CMBICT
BEJINYHH;

HE yJOBJIETBOPUTENEHO/ HE 3a4TEHO - €CIIH BBIIOIHEHO MeHee 50% 3amaHuil TEeCTUPOBaHMs, CTYIEHT HE MOXKET OTBETUThH Ha
KOHTPOJIbHBIE BOIIPOCHI, HE 3HAET OCHOBHBIC MOHATHS, POPMYIIBI, ONpeieieHHue U GU3NUECKUIA CMBICI BEJIMYHH.

7. YHEBHO-METO/JMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHbBI (MOAY JIST)

7.1. PexoMeHnayeMasi quTepaTypa

7.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |CuByxunu J. B. OO6uwmii Kypc Gu3uKu: yueOHOE ocoOue I By30B: B 5 ToMax ToM 3:[MockBa : 9BC
IEKTPUIECTBO W3natenbckas
(https://znanium.com/catalog/document?id=303207) ¢dupma "duznko-
MaTeMaTHIecKast

mutepatypa" (OU
3MATIJINT), 2015

JI1.2 [CaBenses U. B. Kypc ¢usuxu. B 3 1. Tom 2. Dnexrpuuectso. Konebanus u Boansl.  |Caskr- Ilerepbypr | OBC
Bonnosas onrtrka : Jlanw, 2022
(https://e.lanbook.com/book/184164)

JI1.3 |Casenses U. B. Bonnel. Ontuka Canxrt- [Tetepbypr [ OBC
(https://e.lanbook.com/book/187737) : Jlanb, 2022

JI1.4 |CaBenseB U. B. MorekynspHas GU3MKa U TEPMOIMHAMHUKA Cankr- [TerepOypr | 3BC
(https://e.lanbook.com/book/187739) : Jlanb, 2022

JI1.5 |CaBennes U. B. MexaHnka Cankr- I[lerepOypr | 3bC
(https://e.lanbook.com/book/187811) : JTaub, 2022

JI1.6 |CaBennes U. B. KBanToBas ontuka. AromHas ¢usuka. Ou3nka TBEpAOTO Tea. Cankr- I[lerepOypr | 3bC
®du3uka aTOMHOTO sIIpa U JIEMEHTaPHBIX YaCTHUI] : Jlans, 2022

(https://e.lanbook.com/book/210611)

7.1.2. lonoiHUTEIbHAS TUTEPaTypa

ABTOpBI, COCTaBUTEIH | 3arnaBue WznarensctBo, ron| Pecypc
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ABTODBI, COCTABHTEITH 3arnaBue U3natenbcTBo, Toa| Pecype
JI2.1 |Inonsckuii 3. B. BeezneHue B aToMHYIO GU3UKY Cankr- [letepbypr | OBC
(https://e.lanbook.com/book/210398) : Jlanb, 2022
JI2.2 |AkcenoBa E. H. O6mas ¢uzuka. Konebanus u BoyHbI (I71aBbI Kypca) Cankr- [lerepOypr OBC
(https://e.lanbook.com/book/212678) : JTanp, 2022
JI2.3 |Akcenosa E. H. Oomas ¢usuka. Mexannka (TIaBbl Kypca) Cankrt- [lerepOypr | OBC
(https://e.lanbook.com/book/212681) : Jlans, 2022
JI2.4 |AkcenoBa E. H. O6mas ¢pusuka. OnTrka (TJIaBbI Kypca) Cankr- [Terepoypr | DOBC
(https://e.lanbook.com/book/212684) : Jlanb, 2022
JI2.5 |Akcenosa E. H. Oomas duzuka. TepmoarHaMuKka u MoneKysipHast ¢pusuka (rnasbl  |CankT- [TetepOypr | OBC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)
JI2.6 |Akcenosa E. H. Oomas ¢uzuka. DIEKTPUIECTBO U MarHETU3M (IJ1aBbl Kypca) Canxrt- [Terepbypr | OBC
(https://e.lanbook.com/book/212690) : Jlanp, 2022
JI2.7 |bonnapes b. B., Kypc o6meit pusuku B 3 kH. Knura 3: TepmoanHamuka, Mockga : FOpaiir, 3BC
Kanamuwukos H. I1., cTaTUCTHYeCKas (U3UKa, CTPOCHHUE BEIIeCTBA: yueOHUK i1t By30oB  |2023
Crmpun I'. T. (https://urait.ru/bcode/532034)
JI2.8 |bonnapes b. B., Kypc o6meit pusuku B 3 kH. KHura 2: snextpomaraetusm, ontuka, [Mocksa : FOpaiit, 3BC
Kamamaukos H. I1., KBaHTOBas Gu3nKa: y4eOHHK IS By30B 2025
Crmpun I'. T. (https://urait.ru/bcode/559925)
7.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecype
JI3.1 |MarseesB A. H. MexaHKKa ¥ TEOpHs OTHOCHTEIBHOCTH: yueOHoe nocodue st By30B|Cankr-IletepOypr
[m op.]: Jlans, 2009
JI3.2 |becconos A. A. MexaHnuka: KOHCIIEKT JIEKIUH YensOnHCK : OBC
(http:/Nibrary.csu.ru/rbooks2/view2? U3naTenpcTBO
code=local/007753/bessonovaa) YenssOUHCKOTO
rOCYIapCTBEHHOT O
YHUBEPCUTETA,
2013
JI3.3 |becconos A. A. JlaGopaTopHBIii MPAKTHKYM 10 MOJIEKYJISIPHON QH3HKe YensOuHCK : 9BC
(http:/Nibrary.csu.ru/rbooks2/view2? W3natenbpcTBO
code=local/007707/bessonovaa) YenstOuHCKOro
rOCYIapCTBEHHOT O
YHUBEPCUTETA,
2015
JI3.4 |Tpodumon B. T OU3NpaKTUKYM: ONTHKA: ydeOHOe ocodue YenstOunek : [6. n.],
1991
JI3.5 |becconos A. A. Baeznenue B 1a00paTOpHBII NPaKTUKYM 10 (HU3HKE: yueOHOe YensaOuHCK : OBC
nocoOue 11t By30B [YensOunckuit
(http:/Nibrary.csu.ru/rbooks2/view2? rOCYIapCTBEHHBbIIH
code=local/200401n0063/bessonovaa) YHUBEPCHUTET],
2003
JI3.6 [Marsees A. H. DJNEKTPUUYECTBO U MarHETU3M: y4eOHOe mocoOue Uit By30B Mockga : Bricias
mkoja, 1983
JI3.7 |Marsees A. H. MonekynsipHas puznka: yueOHOe mocodue it CTYACHTOB By30B Mocksa : OHUKC ,

2006
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ABTOpBI, COCTABUTEIH 3arnaBue W3zpatenscTBo, ron| Pecypc
JI3.8 [I'puropses 10. M., @du3zuka aToMa ¥ aTOMHBIX SBJICHUN: yueOHOe nocobue Mocksa : 3BC
Koruxun U. C. (https://biblioclub.ru/index.php?page=book&id=457657) ®dusmariut, 2015
JI13.9 |JlanncGepr I'. C. OnTuka: yuyeOHOe ocodue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=485257) Ousmariur, 2017

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTd ""UHTepHeT"

D1 |Jlanb [DnexkTpoHHbIHA pecype] : anekTpoHHO-0ubanoTeuHas cucrema (OBC) / m3narenscrso Jlaus http://e.lanbook.com/

32 |IOpaiir [DnekTpoHHbIi pecypc] : anekTpoHHO-0nbmoTeunas cucrema (OBC) / uzaarensctro FOpaiit. https://biblio- online.ru

93 |VHuBepcuterckas 6ubaMoTexa oHIalH [DIeKTPOHHBIN pecypc] : 3NeKTpOHHO-0ubamoTeuHas cuctema (O5C) / OO0
Hupexrmenua [Tabmummumar. http://biblioclub.ru/

D4 |Znanium.com [D1eKTpOHHBIH pecypc] : 31eKTpoHHO-6ubmmoTeunas cucrema (ObC) / HayuHo-u3aaTensCKuii eHTp
HNH®PA-M. http://znanium.com

D5 |YuebHO-MeTomuueckuii caift «IIpemogaBatessM u cryaentam» http://teachmen.csu.ru

D6 |HayuHble u Hay4HO-TIOMYJIIpHBIE Jtekimu http://elementy.ru

37 |Hayunas snexkrponnas 6ubanoreka Poccuiickoit Akagemun Hayk http://www.elibrary.ru

7.3 Ilepeyenb nHGPpOPMANMOHHBIX TEXHOJIOTHI

7.3.1 [IporpaMmmHoOe oGecnieueHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 IIpodeccnonaibubie 62361 JTAHHBIX U HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexTpoHHBIN KaTanor HayyHou oubnuorexkn Yenl'Y [DnexTpoHHsI pecypc] : 6a3a ganHbix / Yensb. roc. yH-T. — UensOuHck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaiisI
American Physical Society : caiit. — URL: http://journals.aps.org/about — £I3. anri. — Pexxim q0CTyma: TONBKO U3 CETH YHUBEPCHUTETA. —
TekcT : 2neKTPOHHBIN.

3. Web of Science : mynpTuaucuumnHapHas pedepatiuBHas 6a3a 1aHHbIX / KommaHus Thomson Reuters. — Pexxum goctymna: asst
3apeructpup. nosub3onateneit YenlV. — TeKcCT : 371€KTpOHHBIM.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 53. auri. — Pexxwum pocryma: st
3apeructpup. nonb3osareneit Uenl'yY. — TekcT : 31eKTpOHHBIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — $I3. anra. — Pesxxum ocTyma: [uist 3apeructpup. mojib3oBareneit Yenl'yY. —
TekcT : 2neKTPOHHBIN.

6. KOHCIIeKTHI JIKIHI ¢ IEMOHCTPAUsIMH 1 BUPTYaJIbHBIMHU JIAOOPAaTOPHBIMH SKCIIEpHMEHTaMHU Ha caiite http://teachmen.csu.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUIIJIMHBI (MOAY JIST)

Jlns peanuzanuu JUCHUTLTUHBI HCIIOJIB3YIOTCS YUeOHbIC ayAUTOPUH JJIsl IPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, TPAKTUYECKUX
3aHATHH, TPYNIIOBBIX U MHIMBHUYaTbHBIX KOHCYJIbTAIIMN, TEKYILEr0 KOHTPOJIS U IPOMEXKYTOUHOM aTTECTALMH, @ TAKXKE TOMEIICHHS
IUTS CaMOCTOSATENILHOU paboThl. Y4eOHbIC Ay IUTOPHH YKOMILJICKTOBAHBI CHICLIMAIN3UPOBAHHOM MEOEITbIO U TEXHUYECKUMH CPEICTBAMU
00y4yeHHUs - MyJIbTUMEIUHHBIM 000pyI0BaHUEM (3KpaH, HOYTOYK, IIPOEKTOP, KOJIOHKH).

JInst mpoBeieHUs 3aHATHH JIEKIIMOHHOTO TUIIA TIPEAJIaratoTcss Habophl AEMOHCTPAIIHOHHOTO 000pYJOBaHUS U y4eOHO- HATJISHBIX
rocoOuii (MynbTUMeUiHbIE Tpe3eHTanuu). JlabopaTopHble 3aHATHS IPOBOAATCS B yUeOHBIX 1a00paTOpusiX MEXaHUKH,
MOJICKYJISIPHON (PM3MKH U ONTHKH, OCHALICHHBIX HEOOXOIUMBIM 000PYIOBaHUEM, TIEPEUCHb KOTOPOTO MTPHUBECH B MACIIOPTaX
mabopaTopwHid.
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Hcnonb3yeTcs 3IeKTpOHHBIN YnTaIbHbLHI 3211 HayuHO! 6ubauorexu UYenl'V (aynuropus 206) 11l CaMOCTOSITENbHOM pabOTHI CTYIEHTa,
OCHAIIICHHBIH MEPCOHANIBHBIMU KOMITBIOTEPAMHU, MYJIbTUMEIMIHON amnmaparypoid. B aymuropuu obecrnieueH JOCTYI K pa3InaHOM
CIIPaBOYHOI JIUTEpaType, SHIUKIONEAUSIM, OubnuorpaguuecKuM U MOJTHOTEKCTOBBIM 0a3aM JaHHBIX, HH(GOPMAIMOHHBIM pPecypcam
«HTEepHETY.

9. METOAUYECKHUE YKA3ZAHUA IJIAA OBYYAIOIIIUXCA IO OCBOEHUIO JUCHUIIIMHBI (MOY JISI)

OcBoeHue cofepx)anus yaeOHOH ANCIUILIHHEL « DHU3HKa» OCYIECTBIETCS Ha JEKIHUIX, NPAaKTHIECKUX 3aHATHAX U B IIPOIIecce
CaMOCTOSATENbHON YueOHOI eATeIbHOCTH CTYICHTOB.

JlekunMOHHEIE 3aHATHS 00ECTIEUNBAIOT TEOPETUUECKOE H3yUeHHE TUCHUILTHHBL. OCHOBHBIMHE METOJIaMU 00 YUSHUS SIBIISIIOTCS
nH()OPMALOHHO-00bACHUTENBHBII U TpoOIeMHbli. Ha NeKIusIX u3naraeTcs OCHOBHOE COZlepKaHUe TeM POrpaMMBl, IPOBOAUTCS
aHaJIM3 OCHOBHBIX MOHATHH U pacCMaTPUBAIOTCSI IPUMEPHL.

JIeKIMOHHBIN MaTepHa SBISETCS BXKHBIM, HO HE €IMHCTBEHHBIM JUISl YCBOSHUS yueOHO# aucuuminHbl. Ero o0s3aTensHo
HEO0OXOUMO JIOIOJIHUTh MAaT€PUAIOM OCHOBHOMU U JIONIOJIHUTEILHON JIUTEPATyphl 110 TEME.

Ocoboe BHUMaHHUE B TEUECHHE CEMECTpa ClleyeT 0OpaTHTh Ha BHIIIOJIHEHHE PadOT J1a00paTOPHOTO MPAKTHKyMa: HEIOYyCTHMBI
IIPOITYCKH J1a00PaTOPHBIX paboT 0e3 yBaXKUTEIbHOH MPUUUHEL.

[Tpu BO3HHKHOBEHHH BOIIPOCOB 110 TeMaM, BEIHOCUMBIM Ha CPC, ciieyeT 00paTHThCS 32 KOHCYJIbTallMel K MpenoaaBaTeto,
Be/lylLIeMY JIEKIIMOHHBIE 3aHATUs. IIpy BOSHUKHOBEHUM 3aTPYAHEHUN B IOHUMAaHUM MaTeMaTUYECKOTO alapara GU3HKU cleLyeT
00paTHTBCS K COOTBETCTBYIOMINM Y4eOHUKAM 0 KYPCy BBICIIEH MaTeMaTHKH.

Ba)kHBIM MOMEHTOM IIPU U3YUCHUH JTIO00H JUCIUIUINHEI IBJISETCS OpraHu3alusl caMocTosTeNbHON paboTsl. ITpu ocBoeHnN
Marepuaia He ClelyeT CTPEMUTHCS K MEXaHUIECKOMY 3allOMHHAHHIO TIPHBEIEHHBIX OTIpeeIeH i, GOpMyIHPOBOK U MOJI0KEHHH,
eciu TpeboBaHMs K Bam mpsiMo He yka3bIBalOT Ha 3T0. BriosiHe 3¢¢heKTHBHOI MOXKET OKa3aThCs IOMbBITKA IOHATH CYTh SIBJICHMUS,
BBIPa0OTATh CBOE OTHOLICHHE K HEMY, OIMPAsiCh HAa MAaTePHAJI, COAEPIKAIHUICS B pEKOMEHIOBaHHOH HTeparype. Taroke
PEKOMEH1yeTCs PABHOMEPHO PACIpPEeNsaTh HaIpy3Ky CaMOCTOSTENBHOI0 00y4eHHs B TEUEHHUE CeMeCTpa.

B cnydae mpuMmeHeHuUs pu 00yYeHNUH AUCIUTUTHHBI YJIEKTPOHHOTO 00YUYESHUs, TUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOT U
oOuieHue 00yJaromuxcs ¥ NperojaBaTeis OCYIECTBISETCS B PEXKUME PeabHOr0 BpeMeHH (OHJIaiH-JIeKIH (BeOUHApPBI), YaThl,
BH/IE0-KOH(EPEHIINH 1 JIP.) WK OTIO0KEHHOTO BpEMEHH (CHCTeMa TucTaHIionHoro ooydenus Moodle, MS Office365, dopymsr,
JIEKTPOHHAS [10YTa U JP.).

[pu 0Oy4eHun JIUI ¢ OTpaHHIEHHBIMU BO3MOXKHOCTSMHE 3[J0POBBS 3JIEKTPOHHOE 00yUeHHe, TUCTaHI[OHHBIE 00pa30oBaTeNbHEIE
TEXHOJIOI'MHU MPEAYCMATPUBAIOT BO3MOKHOCTDb IpUEMa-TICpeaadn I/IHq)OpMaL[I/II/I B JOCTYIHBIX IJId HUX (bOpMaX.

Peanuzanust AMCUUIUTIHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00yJYeHHs, TUCTAHIIMOHHBIX 00pa30BaTelbHBIX TEXHOJIOTHI (nanee — D0,
J10T) ocymectBaseTcs Ha oCHOBaHUHU «I10JIOKEHUS 0 peanu3aluy OCHOBHBIX U JAONOJHUTEIBHBIX 00pa30BaTENbHBIX IIPOrPaMM ¢
NPUMEHEHUEM 3JIEKTPOHHOTO 00yYeHHs 1 JUCTaHIIMOHHBIX 00Pa30BaTENLHBIX TEXHOJIOTHH B (helepalbHOM TOCyJapCTBEHHOM
010/DKETHOM 00pa30BaTEILHOM YUPEXKICHUH BBICIIET0 00pa3oBaHus «HeIsi0MHCKUM rocyJapcTBEHHbIH yHUBEpcUTeT», «IlomoxeHus
0 MOPSIIKE 3a4eTa 00YJaroUIMMHUCS 10 OCHOBHBIM PO eccroHABHEIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHUs B
OI'BOY BO «Uenl Y» pe3yabTaToB OCBOCHHUS B OpPTraHU3aIMAX, OCYIIECTBIISIOMINX 00pa30BaTEeIbHYIO 1ESTEIbHOCTD, Y4EOHBIX
MPEMETOB, KYPCOB, TUCIUILIAH (MOIYJIeN), IPaKTHK, JOTIOJHUTENHHBIX 00pa30BaTeIbHBIX IPOrPaMM» ITIOCPEICTBOM JJIEKTPOHHOM
uHdopmaronHo-o6paszoBarensHoii cpeasl PI'BOY BO «Uenl V». B nckimountensHbIx ciydasx (Gopc-Maxop U T.11.) IpH
peanuzauu oOpazoBaTeNbHON AesTensHOCTH ¢ TpuMeHeHueM D0, JIOT MoryT npUMeHSTh KOMIIOHEHTHI, He BXOAAIINE B TIepedeHb
AJIEKTPOHHOHM HHPOPMAIMOHHO- 00pa30BaTEILHON CPEIIbI.

10. CHIEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HTHBAJIMJHOCTBIO N
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 310POBbA

OcBoeHUE TUCLUIIIMHBI HHBAJIHIAMHU U JIMIAMHU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 30POBBSI OCYIIECTBIISETCS C UCIOIb30BAHUEM
CHENMANbHBIX TEXHUYECKUX CPEACTB M MH()OPMAIMOHHBIX TEXHOJOTWH, MperocTaBisieMbIX PecypcHBIM y4eOHO-METOANYECKUM
LEHTPOM MO OOYYEHHIO HMHBAIMIOB M JIMII C OIPAaHMYCHHBIMH BO3MOXHOCTAMH 310poBbst Uenl'Y mo 3ampocy oOydaromierocs
(MOOMbHBIE CcHEnMaNbHBIE TEXHUYECKHE CPENICTBAa JUIS JIMI C HApYILICHUSMHM 3pEHHS M C HapyIIEHHEM CIIyXa, acCUCTHBHBIC
nH(OPMALIIOHHBIE TEXHOJIOTHH).

[Ipu nHeoOxomumocTH jst OOYYaIOUIMXCS C HApYLICHUSIMH 3pEeHUs Ha paboduMx MecTax jisl HpPOBEICHHS IMPAKTUYECKUX HIIU
7a0OPaTOPHBIX 3aHATUI YCTAHABIMBACTCS CIIEIHMAIBLHOE NPOrpaMMHOE obecneueHue (MporpaMma pedeBOl HaBHIAIMM, PEUEBBIC
CUHTE3aTOPbI, SKPAHHbIE JYIIbI).

B yueGHble ayauropuu obecrieunBaeTcsi OSCIpensITCTBEHHBINH AOCTYN AJsl 00YYaIOUIMXCS ¢ WHBAJIUAHOCTHIO MU C OTPAaHMYCHHBIMHU
BO3MOKHOCTSIMH 3[I0POBbS. B Kak10ii ayauTopuu, rae 00y4aroTcsi HHBAJIHIBI M JHIA ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBSI,
IpeyCMaTPUBACTCSI COOTBETCTBYIOLIEE KOTUIECTBO MECT [UIsl OOYJAIOMIUXCS ¢ YI€TOM HapyIIEHUH UX 310POBbS.
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J11st OCBOGHHMS AUCIMIUTAHBI HHBATMIAM U JI[AM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI IPEIOCTABIIACTCS JOCTYII K TIeYaTHBIM
HCTOYHHMKAM, UMEIOIIIMCS B HaydHoil 6ubnrorexke Yenl'V, ¢ HOMOLIBIO CIELHMATBHBIX TEXHHIECKAX CPEACTB; JOCTYII C IIOMOIIBIO
CHEIHATbHBIX TEXHHYECKUX W MPOTPAMMHBIX CPEICTB K IJIEKTPOHHBIM HCTOYHHKAM, MPEICTABICHHBIM B (DOpME SJIEKTPOHHOTO
JokyMeHTa B poHme HayuHo#H 6ubnroTekn Yenl'Y MM 371eKTpOHHO-OUOIMOTEUHBIX CHCTEMAX.

Y4ueOHO-METOIMUECKHE MATePHANIbl [T OOYYAIONIMXCS U3 YHCJIA WHBAIHUIOB U JIUIl C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI
MPEIOCTABISIIOTCS B OpMax, alaliTHPOBAHHBIX K OTPAHUYCHHUSM UX 3/I0POBbSI U OCOOCHHOCTSIM BOCTIPHATHS HH(POPMAIIHH.

J11st MHBANKIOB U JIMI[ C OTPAHHYCHHBIME BO3MOXKHOCTSIME 3[J0POBbSI OCBOCHHE TUCIMILUTHHBI MOXKET OBITh YaCTHYHO MJIH IIOJHOCTBIO
OCYIIECTBIICHO C UCTIOIb30BAaHUEM JAUCTAHIIMOHHBIX 00PAa30BATEIbHBIX TEXHOIOTHH.

Ilpx mpOBeOeHHH NPOMEKYTOYHOW AaTTECTAlMH MO TUCHMIUIMHE OOYYarOIIMMCS C HMHBAJIUAHOCTBIO M C OrPAHHYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI 00ECIIEUMBACTCSl 10 WX 3asABJICHUIO MPEIOCTABICHHE B JIOCTYHNHOW (hopMe B 3aBUCHMOCTH OT HX
WHIWBHIYaJbHBIX OCOOCHHOCTEH HHCTPYKUMH O IIOPSIAKE IPOBEACHUS MPOMEKYTOYHOM aTTECTAl[H, OLCHOYHBIX CPEICTB H
BO3MOXKHOCTH OTBETOB Ha 3a/laHus (MMCbMEHHO Ha OymMare, HabOp OTBETOB Ha KOMIIBIOTEpE, MHCHBMEHHO IpudToM bBpaiins, c
HCIIOJIB30BAHUEM YCITyT aCCHCTEHTA, YCTHO).

ITpu npoBefeHUH MPOLIEAYPHI OLICHUBAHUS PE3YJIbTATOB 00YUEHHSI WHBAIHUIOB U JIUI] C OTPAHUYIECHHBIMU BO3MOXHOCTSIMU 3IOPOBBSI
[peIyCMaTpUBAETCs MCIIOIb30BaHue mpeaoctapieHHbx Yenl 'V mwin cOOCTBEHHBIX TEXHUYCCKUX CPEICTB, HEOOXOUMBIX UM B CBSI3H C
UX UHIUBUAYAJIBHBIMH OCOOCHHOCTSMH. [IpH HEOOXOJUMMOCTH WHBAJIUAAM H JIMIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 30POBbBSI
MPEIOCTAaBIISICTCS AOMOJIHUTEIBHOE BPEMs UTsSl TIOArOTOBKH OTBETA HA 3a/IaHUsI, POLEAypa OLCHUBAHUS PE3yJIbTATOB OOYUCHHS 110
JICITUIUTAHE MOYKET MPOBOJUTHCS B HECKOJBKO ITAIOB.
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