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@ YUYPEKICHHUE BBICLIETO 00pa3oBaHUs

«YensOunckuit rocynapcrBeHnsliil yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma nucuuminasl "du3uka' Mo HanpaBIeHUIO NOATOTOBKH (crenuanbaoct) 10.05.01
"KommsioTepHast 6e3omacHOCT" HampasieHHOCTH (podmuo) crenuamn3anust N 6 "MrpopMannoHHO- aHATHTHYECKAs cTp. 3
U TeXHUYeCKas SKcrnepTu3a komnbroTepHelx cucreM" ®I'BOY BO «Uenl'V»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

Llenbio OCBOCHHS TUCIUILIHHBI «DU3UKa» SIBISETCS (POPMUPOBAHUE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS U
nproOpeTeHHe CTyICHTaMH 3HaHU# 00 OCHOBHBIX (DYHIAMEHTAJIbHBIX 3aKOHAX (H3HUKH.

OCHOBHBIE 33J1a4H JUCITUTLUIHHBI: N3YyUYCHUE CTYACHTAaMHU OCHOBHBIX MMOHATHUN U 3aKOHOB (bPI3I/IKPI, 3HAaKOMCTBO C OCHOBHBIMH
METOJAaMHU UCCIICAOBaHMA, HCIIOJIb3YyEMBIMU B (1)1/131/11(6; HU3YyUCHUC HpI/IJ'IO)KeHI/Iﬁ (1)I/ISI/I‘ICCKI/IX 3aKOHOB B HpO(i)eCCI/IOHaJ'II)HLIX 3ajJjadax.

Pe3yJ’ILTaTI)I 06y'-IeHI/I$I 10 JUCHUIITIMHE HAIIPABJICHBI HA JOCTHKCHUEC NHAUKATOPOB!:

OIIK-4.1. 3HaeT OCHOBHbBIE 3aKOHBI MEXaHUKH; OCHOBHBIC 3aKOHBI TEPMOJTUHAMUKHU M MOJICKYJISIPHOH (PU3HUKH; OCHOBHBIC 3aKOHBI
AJIEKTPUYECTBA U MarHeTU3Ma; OCHOBBI TEOPUH KOJIeOaHUH U BOJIH, ONITUKU; OCHOBBI KBAHTOBOH (DU3UKHU U (PU3UKHU TBEPJOTO TEIa.

OIIK-4.2. YMeeT ucroabp30BaTh MaTeMaTHIECKUE MOJICTH (DPH3MYESCKUX SIBIICHUH U MPOLIECCOB; PEIIATh THIOBbIC MPUKIIATHBIC
(husnveckue 3a1aun.

OIIK-4.3. BiageeT MeToaMu McCiIeA0BaHus (PU3NUCCKUX SBICHHUI U MPOIECCOB.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OIIOIT: |EL0.09

2.1 TpeGoBaHus K NpeJBapUTeIbHOI NOATOTOBKE 00y4alOLIerocs:

T'eomerpust

MaremaTnyeckuii aHaInu3

2.2 I[I/ICIII/IHJII/IHLI H MPAKTHKH, VI KOTOPBLIX OCBOCHUE JAHHOM TUCIHILIHHBI (MO)IyJISI) He00X0AUMO KaK npeamecreyromiee:

QHCKTpOHI/IKa U CXCMOTCXHHUKA

3. KOMIIETEHLIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOZYJIST)

OIIK-4: CnocoGeH aHAJIM3UPOBATH (PU3MYECKYIO CYLIIHOCTD SIBJICHMI U IPOLECCOB, JIeXKALIMX B OCHOBe (yHKIIHOHMPOBAHUS
MHKPO3.JIeKTPOHHOI TeXHHKH, IPHMEHSATH OCHOBHBIE (pH3HuecKue 3aKOHbI H MOJIETH /ISl pellleHus 32124
npogeccHOHATBLHOM AeATeTbHOCTH;

3HaTb:

Jns noctmwkenus nnaunkaropa OITK-4.1:

— 6a30BbIE TEOPETHUECKHE 3HAHUS IO (DI3HKE;

— CMBICJI OCHOBHBIX TEPMUHOB U IOHATHH (U3UKY;

— METOJIBI ¥ CTIOCOOBI ITOMYYEeHHS M OCBOCHHS MaTepHana o (usmke;

— 0 u3HUecKUX Ipoleccax, IPOUCXOSIINX B OKPYKAIOLIEM MUPE U, B YACTHOCTH, O (PU3UUECKUX IPOLECCAX, COMPOBOKAAIONINX
poheCCHOHANBHYIO AESTEIBHOCTS;

— OCHOBHBIE ITpaBuyia 0QOPMIIEHUS] MaTEPUAIIOB U PE3yIbTATOB JIAOOPATOPHBIX HCCIIEAOBAHMIL;

— npaBuna opopMITeHIS TaOIHII, CXeM, PHCYHKOB M UepTeXKel B HAyUHBIX OTYETaX;

— NpaBWIa U CIIOCOOBI BEIYUCIECHHS IOTPEIIHOCTEH MOTyUYSHHBIX JaHHBIX.

YMeTh:

Jliis noctmkenus naaukatopa OITK-4.2:

— TOJIb30BaThCs TEOPETHUECKUMHU 3HAHUS M IPAKTUYECKUMH HABBIKAMU, MTOJYYCHHBIMHU B PaMKax U3Yy4eHHs Kypca oOuiel pu3uKy;
— IPOTHO3UPOBATH MOCIEACTBUS PU3MUYCCKHUX MPOIECCOB MPOUCXOSNINX B MPO(ECCHOHATBHOM JeITEIbHOCTH;

— aHaJIM3MPOBATH MOJYYCHHBIC IKCIIEPUMEHTAIBHBIC TaHHbIE.

Baaners:

Jns noctmwkenus naankaropa OITK-4.3:
— 6a30BEIMH TEOPETHICCKUMH 3HAHUSMH ¥ HaBBIKaMH JTa0OPAaTOPHBIX UCCIIEJOBAHUN B 00TaCTH (QI3HKIY;
— HaBBIKOM TPaMOTHOTO IIPEJICTAaBICHHS Pe3yIbTaTOB HCCIEAOBAHNH 1 HABBIKOM O(OPMIICHHUS OTYETOB I10 JJAOOPATOPHBIM padoTaM.

B pe3yjabTaTe 0CBOCHUSI TUCHUITIIMHBI Oﬁy'-lalOl_[H/li/iCH JOJIZKCH

3.1|3nare:
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311

0a30BbIe TEOPETUUECKUE 3HAHUS MO (PU3UKE; CMBICII OCHOBHBIX TEPMHHOB M MOHSITHI (DM3UKU; METOMBI U CIIOCOOBI
MOJTyYEHUS X OCBOCHUSI MaTepuaia 1o $Hu3uke; 0 PU3HIECKHX IPOLECCcax, MPOMCXOSIINX B OKPYXKAOIIEM MUPE H, B
YaCTHOCTH, O (PM3UYECKHUX MPOLIECCaX, COMPOBOXKAAIOIINX MPOPECCHOHANBHYIO ISSITENFHOCTD; OCHOBHBIC MPABUIIA
0o(OpPMIICHHST MaTEPUAIIOB U PE3yJIbTATOB Ja00PATOPHBIX UCCIIETIOBAHUI; TpaBriIa OQOPMIICHUS TaOIHII, CXEM,
PHCYHKOB U YepTekeil B HayYHBIX OTUYETaX; MPaBHIa U COCOOBI BBIYHCIICHHUS TOTPEITHOCTEH MOTYyISHHBIX TAHHBIX.

3.2

YMeThb:

3.21

ACATCIBHOCTH, aHAJIU3UPOBATH ITOJYUYCHHBIC OKCIICPUMEHTAJIBHBIC JTaHHBIC.

T10JIb30BATHCA TCOPETUICCKUMHU 3HAHUA U MMPAKTUICCKUMHU HaBbIKaMH, IOJIYYCHHBIMU B paMKaXx N3Y4YC€HUA Kypca
O6IIICﬁ (1)I/I3I/IKI/I; IIPOrHO3UPOBATH MOCIICACTBUSA (I)I/I?)I/I'-ICCKI/IX MIPOUECCCOB MPOUCXOAAIUX B HpO(bCCCHOHaﬂBHOﬁ

3.3

Baagers:

331

paboram.

0a30BBIMH TEOPETUYECKUMH 3HAHUSIMH U HaBBIKAMU JIAOOPATOPHBIX UCCIIEIOBAaHUN B 00J1aCTH (DU3UKH; HABBIKOM
IPaMOTHOTO MPEACTABICHHS PE3yIbTaTOB UCCIEAOBAHUI M HABBIKOM O(OPMIICHHUS OTYETOB TI0 JTa0OPATOPHBIM

4. OFbEM JUCIHUILIMHBI (MOIYJIST)

O0was TpyaoemMKoCcTb

73ET

Yacos o yueOHOMY Tutany : 252
B TOM YHCIIC

AyIUTOPHBIC 3QHSATHA :
caMOCTOsTeIbHAs padoTa :

KOHTakTHas pabora: 136,4

136 3a4eThl 4

115,6

3a4eThl ¢ OIEHKOH 3

Bunp! koHTpONI B cemecTpax:

HKP: 0,4
5. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI (MOAYJIS)
Kon HaumeHnoBanmue pa3jiesioB U TeM /BUA 3aHATHS/ Cemectp | YacoB JlutepaTtypa
| 3aHATHS [ Kvpc
Pazgen 1. ®usuyeckue 0CHOBbI MEXaHUKH
1.1  |IIpeamer du3uku. MexaHuka u ee CTpykTypa. Mozenu B Mmexanuke. Cucrema 3 8 JI1.1J11.2 J11.3 J11.4
oTcueta. TpaekTropus, JUIMHA ITyTH, BEKTOP repemerieHus. CKoOpocTb. JIT.5 JI1.6 JI1.7 JI1.8
VYckopenne. Kunemaruka BpamiarenbHoOro ABrkeHus. [lepBeiif 3akon JIT.9 J11.10 JI1.11
Hrrotona. Cuna. Mexanmueckne cucreMbl. Macca. Ummynsc. Bropoii 3akon JIT.12 JI1.13J12.1
Hetorona. [Ipunnun  He3aBUcUMOCTH JelcTBUs cuil. Tperuil 3akoH JI2.2J12.3 J12.4 J12.5
HrroTtona. 3akoH coxpaHeHHs UMITyIIbCa. 3aKOH JIBIKEHHS IIEHTPa Macc. J12.6 J12.7J13.1 JI3.2
Cuubl B MexaHuke. Pabota, sHeprus, MomHocTs. Kunernyeckas u JI3.3J13.4 JI3.5 J13.6
MOTEHIHAIbHASI SHEPTUSI MEXaHWIECKON CUCTEMBL. 3aKOH COXPaHEHHUS JI3.7
sHepruu. Coynapenus. [Toreniuansroe nose cui. Iose cuit TAroTeHus. 013233 34 35 26
Kocmuueckne ckopoctn. MoMeHT nHepuun. KuHeTndeckast SHEpTHs
BpauieHusi. MoMeHT cuiibl. OCHOBHOE YpaBHEHUE TUHAMHUKHU BPAIIaTEILHOTO
JBIDKCHUSI TBEPJIOTO Tesla. MOMEHT UMITYJIbCa ¥ 3aKOH €0 COXpaHEeHUsL.
ConocTaBieHHEe OCHOBHBIX BEJIMYMH M COOTHOILIECHHUHN JIJIs TOCTYMATEIbHOTO U
BpaIlaTeIbHOTO OBIKEHUs Tena. /JIex/
1.2 Kunemarunka. JIlunamuka MaTepuainbHoOil Touku. PaboTa u sHeprus. MexaHuka 3 23 |JI1.1J11.2J11.3J11.4
TBEPAOTO Teja. DIEMEHTHI CIICIUAIBHOM TeOpHH OTHOCUTEIbHOCTH. /Cp/ JI1.5 JI1.6 JI1.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 JI1.13J12.1
J12.2 J12.3 J12.4 J12.5
J12.6 J12.7J13.1 J13.2
JI3.3 J13.4 JI3.5 J13.6
JI3.7
0132 33 24 35 26
Pa3nen 2. Moaekyasipuasi pu3nka u TEepMOANHAMHIKA
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2.1

CTaTHCTUYECKUI U TEPMOJAMHAMUYECKUN METOJIbI UCCIIEIOBAHUSI.
Tepmoamnamudeckas cucrema. Temmeparypa. Moaens uieaipHOTO rasa,
OCHOBHBIE 3aKOHBI HJIEAJIbHOTO ra3a. Y paBHEHHE COCTOSHHS H/I€AILHOTO Ta3a.
Ocnosnoe ypaBuenne MKT uneansaoro raza. CpegHsist KBagpaTUIHAS
CKOPOCTBH MOJICKYJI HIIeaJIbHOTO ra3a. 3akoH MakcBesla o pacipeesieHiu
MOJIEKYJ UAEAIBHOTO ra3a no ckopocTsiM. CKOpOCTH XapaKTepH3YIOLIe
COCTOSIHHE WeaNbHOTO Ta3a. bapomerpuyeckas hopmyna. Pacnpenenenune
Bonbumana. Cpeassist 1iuHa cBOOOAHOTO npodera Mosekyil. SBieHue
nepeHoca. TemnonpoBoaHocTs. Juddysus. Buyrpennee Tpenue (BI3KOCTb).
BHyTpeHHss 3HEPrHUs TEPMOJUHAMHYECKON cUCTeMbl. YUCIIO cTeneHeH
cBoOobL. 3akoH bonpMana 0 paBHOMEPHOM paclpeelIeHUH YHEPTUH 10
creneHsaM cBobOobl. [lepBoe Hayano TepmoanHamuky. Pabora rasa rpu ero
pactmpenun. TermmoeMKocTb. MomspHast TETIIOEMKOCTD ITPU MIOCTOSTHHOM
oObeme. MossipHasi TEIUIOEMKOCTD P IMIOCTOSIHHOM JaBJICHUU. Y paBHEHHE
Maiiepa. M3omporieccel. AnuabaTuyeckuii porecc. Pabora raza B
aguabaruaeckoM npouecce. [lonurponuyeckue npoueccel. Kpyrosoii
nporiecc (ukn). KT/ kpyroBoro mporecca. OOpaTuMblii 1 HEOOPATHMBIH
nporeccel. DuTponus. 3menenue suTponuu. CTaTUCTUYECKOE TOJIKOBAHHE
suTponuu. [Iporeccst Bo3pacranus suTponuu. Bropoe Hagaio
TepMOJMHAMUKHU. TpeThe Ha4ajIo TePMOANHAMUKHU. TeIIoBbIe JBUraTeIN U
xonoawibHbIe MammuHbl. Teopema Kapno. Luxir Kapao. YpaBuene Bau-nep-
Baanbca. M3oTepmbl peaiibHbIX Ta30B. BHYTpeHHSS SHEprus peasbHOro rasa.
Kunkoctu u ux onucanue. [loBepxHoctHOE HaTsHKeHHEe. CMaunBaHuUE.
Kpucrannuueckre u amopgHble TBepIbie Tea. TUIbI KPUCTAIUIOB.
TemmoemMkocTh TBepABIX Tell. M3MeHeHne arperatHbix coctostamin. ®a3oBbie
nepexonpl. JlnarpamMma coctosiHus. Y paBHenue Knaneiipona-Knaysuyca.
AHanu3 aAuarpamMMel coctostHus. /JIex/

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1
J12.2 J712.3 J12.4 JI2.5
J12.6 J12.7J13.1 JI3.2
JI3.3713.4 JI3.5 JI3.6
JI3.7
0135233 54 35 26

2.2

MoneKyIsIpHO-KHHETHYECKas TEOPUs HACATbHBIX ra30B. TepMOIUHAMUKA.
PeanbHble ra3sl, )KUAKOCTH U TBepbie Temna. /Cp/

23

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1
JI2.2J12.3 J12.4 J12.5
JI12.6 J12.7J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7
01 32 33 24 25 56

Pa3gen 3. DieKTpHUYECTBO U MATHETU3M

© ®I'bOY BO «Henal 'V
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31 Onexrpuueckuil 3apaj. 3akoH Kynona. HanpsbkeHHOCTH 3 10 [JI1.1J11.2J11.3 J11.4
anekTpocTtarudeckoro moist. [lotok BekTopa E. [Ipuniun cynepmno3urm JIT.5 JI1.6 JI1.7 JI1.8
aneKTpocTaTHueckux noiseil. Teopema I'aycca. llupkynanus BekTopa JI1.9 J11.10 JI1.11
HanpspkeHHocTH. [loTeHnmansHast sueprus 3apsiaa. [lorenmuan JI1.12 J11.13J12.1
3JIEKTPOCTATUIECKOro 1ojsl. PasHocTh noTeHuanos. CBs3b MEXAY J12.2 J712.3 J12.4 JI2.5
HaIpsHKEHHOCTHIO U MOTEHIUAIOM. DKBUIOTEHIIUAIbHbIE I0BEPXHOCTH. J12.6 J12.7J13.1 JI3.2
ITpumepsl pacyera HauboIIEe BaXKHBIX CHMMETPHUUHBIX JIEKTPOCTATHUCCKHX J13.3J13.4 JI3.5 J13.6
nosneil B BakyyMme. DIEKTPOCTaTUIECKOE M0JIE B IUAIEKTPUUECKOH cpefe. JI3.7
[MonspuzoBanHOCTS. [JMdnekTpuyeckas IpOHUIIAEMOCTh CPeJIb 213233 3425 26
OnexTpuuecKoe CMeIleH e. Y CI0BHs Ha TpaHULE pa3jela IByX
nuanexTpuueckux cpen. CerneroanekTpuku. [lpoBogauky B
3JIEKTPOCTATUIECKOM I0JIe. DIeKTpoeMKocTh. KonneHcaTopsl. CoetuHeHus
KOHJICHCATOPOB. DHEPrHsl CUCTEMbI HEMIOABHKHBIX TOUEUHBIX 3apPs/I0B.

OHeprus 3apsHKEHHOr0 YeAMHEHHOTO IPOBOIHUKA. DHEPTUs 3apsKEHHOTO
KOHJIEHCcaTopa. DHeprus 3JeKTpocTaTudeckoro nois. [loctossHHbIiI
3NEKTPUIECKUH TOK, CHJIa U INIOTHOCTH ToKa. CTOpPOHHME CHIIBL.
DNEeKTPOABIIKYIAS CHIa U HampspKkeHue. 3akoH OMa. DIeKTpuieckoe
conporusieHue. ConpoTUBIEHUE COSIUHEHHs TPOBOJHUKOB: TemnepaTypHas
3aBUCHUMOCTB COMPOTHUBIICHHUS. PaboTa M MOIIHOCTh TOKa. 3akoH JIK0yIisi—
Jlenna. 3akon OMa 1 HEOJHOPOIHOTO ydacTka nemnu. IIpasuna Kupxrogda
JUISL pa3BETBIICHHBIX 1ienei. /JIex/

3.2 OcHOBHBIC 0COOCHHOCTH MarHUTHOTO MoJisi. Pamka ¢ Tokom. Hanpasnenue 3 8 JI.1J11.2 J11.3 J11.4
MarHuTHOro noJjs. Bekrop MarunTHON MHAYKIUH. MaKkpo TOKH U MUKPOTOKH. JI1.5 J11.6 J11.7 JI1.8
CBsI3b MEXy BEKTOPAMH, XapaKTEPH3YIOIIMMH MarHuTHoe moJie. [Tomobue JIT.9 JI1.10 JI1.11
BEKTOPHBIX XapPaKTEPUCTHK IEKTPOCTATUIECKOTO U MATHUTHOT'O MOJIEH. JI1.12 J11.13J12.1
3akon buo—Casapa—Jlamnaca. MaruuTHoOe moJie mpsiMOTo TOKa. MarHuTHOe J12.2 J12.3 J12.4 J12.5
T0JIe B IEHTPEe KPYrOBOI'0 TOKa (ColeHoua). 3akoH AMIiepa. J12.6 J12.7J13.1 JI3.2
BzanmoneiicTBre mapamiensHBIX TOKOB. MarHuTHas moctosiHHast. Equaniib JI3.3 JI3.4 JI3.5 J13.6
MarHUTHOH MHAYKIMU HANPsDKEHHOCTH MarHUTHOTO NOJIs.. MarHuTHoe noje JI3.7
cBoOoaHO mBmKymerocs 3apsna. Cuma Jloperna. J[BmkeHne 3apsHKeHHBIX 213233 3425 26
YacTHIl B MarHUTHOM Tioie. Ddext Xoiuia. Teopema o HUPKYJISILHUN BEKTOpa
B. IloTtok BekTOpa MarHUTHOM MHAYKIMU. Teopema ["aycca ajisi MATHUTHOTO
noJist B Bakyyme. Cucrema ypaBHeHHH MakcBesuia JUis 2JIEKTPOMarHUTHOTO
nonst. Buxpesoe anexrpuueckoe nose. Tok cmemenus. [Tonnas cucrema
ypaBaeHuit Makcsemna. Onbrtel @apanes. 3akon @apaznes. 3C naaykunu B
HCTIOABUIKHBIX IIPOBOJHHUKAX. BpameHHe PaMKH B MaroHuTHOM I10JIC.

Buxpessie Toku (Toku @yko). MHAYKTUBHOCTD KOHTYpa. CaMOMHAYKIHSL.
Bsanmuas uanyknus. Tpancdopmaropsl. DHEprus MArHUTHOTO MOJISL.
MarHuTHbIE MOMEHTBI JIEKTPOHOB M aTOMOB. JlMa- ¥ mapaMarHeTHKH.
Hamaranuennocts. MaruutHoe noie B Bemectse. eppoMarHeTHKy U UX
cBoiictaa. /JIex/
3.3 JlaGopaTopHBbIii MPaKTHKYM 10 AneKTpocTaTuke /J1ab/ 3 8 JI.1J11.2 J11.3 J11.4

JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1

JI2.2J12.3 J12.4 J12.5

JI12.6 J12.7J13.1 JI3.2

JI3.3J13.4 JI3.5 JI3.6

JI3.7

019233 34 35 06
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3.4

JlaGopaTopHbIil IpakTUKYM 110 JIeKTpoArHaMuke /JI1ad/

18

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1
J12.2 J712.3 J12.4 JI2.5
J12.6 J12.7J13.1 JI3.2
JI3.3713.4 JI3.5 JI3.6
JI3.7
0135233 54 35 56

3.5

JlaGopaTopHBIi IPaKTHKYM 110 MarueTusmy /J1a6/

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1
J2.2J12.3 J12.4 JI2.5
J12.6 J12.7J13.1 JI3.2
JI3.3713.4 JI3.5 JI3.6
JI13.7
91 32 33 24 25 56

3.6

JnekTpocTaTtuka. DiuekrpoauHamuka. Marnerusm /Cp/

29,8

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12 J11.13J12.1
J12.2J12.3 J12.4 J12.5
J12.6 J12.7J13.1 JI3.2
JI13.3J13.4 JI3.5 J13.6
JI3.7
91 32 33 24 25 56

Pasznen 4. Kosieoanus u BoJ1HbI. BoyitHOBast 1 KBaHTOBAasl ONITHKA

4.1

Kone6anus. OOuuii noaxo/ K M3y4eHHIO KOIeOaHni pa3inaHoi (rU3nIecKoi
npuposl. 'apMoHNUYeckue KoaeOaHus U UX XapaKTePUCTUKU.
JAubdepennuansHoe ypaBHEHHE TapMOHUYECKHX KOJieOaHui.
OKcrnoHeHnuanbHas Gpopma 3anucy rapMOHHYECKUX KOJIeOaHHH.
MexaHndecKkre rapMOHUIECKHE KOIeOaH s DHEPIUsl MaTepHaIbHOM TOUKH,
COBepIIAIoIIeH rapMoHIYecKue KoneOanus. 'apMOHUYIECKUH OCIUIIISTOP.
IIpyxunHbBIA MasgTHUK. MaTeMaTH4eCKUd MasiTHUK. PU3NYECKUI MasiTHUK.
OnexTpuueckuil konebarenbHbI KOHTYp. CTanuu Kojae6aHuii B
H/ICaTM3UPOBAHHOM KoJieOaTenbHOM KOHTYpe. CBOOOJHBIE TApMOHIYECKHUE
Kosie6aHus B KojeOaTeIbHOM KOHTYpe. CI0)KeHHe FapMOHUYECKUX
kosieOanuit. buenwus. 3aryxatomue konebanus. JnddepeHunansaoe
ypaBHEHHE CBOOOIHBIX 3aTyXarOIIUX KOJeOaHHH JIMHEHHOW CUCTEMBI.
JexpemenT 3aryxanus. JJoOpoTHOCTH KonebaTenbHOI cuctemsl. [Ipumepst
CBOOO/IHBIX 3aTyXalomUX KojaeOanuil. Boinyxnennsle konebanus. Pezonanc.
[IepemenHsIil Tok. JlelicTByIOIEE 3HAUEHNE TIEPEMEHHOTO TOKa. MOIHOCTS,
BBIIETIsIEMas B LIETIM IEpeMEHHOro Toka. BomHoBOI nporece. Ynpyrue
BOJIHBL. YTIpyras rapMoHu4eckas BosiHa. berymue BoHbl. @a30Bas CKOPOCTb.
Bonnosoe ypasHenue. [Ipunnun cynepnosunuu. I'pynmnosas ckopocTs.
Wntepdepenuns BoiH. CTOSUNE BOIHBL. JJIEKTPOMArHUTHBIE BOJHBI.
ITonepeyHOCTh 3MEKTPOMArHUTHBIX BOJIH. DHEPTHS SJI€KTPOMArHUTHBIX BOJIH.
/JTex/

12

J1.1J11.2 J11.3 J11.4
JI1.5 JI1.6 JI1.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12 J11.13J12.1
J12.2J12.3 J12.4 JI2.5
JI2.6 J12.7J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7
013233 24 35 56
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4.2

Nurepdepennus ceera. Judpaxuus csera. JAucnepcus csera. [lonapuzanus 4
cgeta. TeruoBoe u3nydyenue. 3akon Kupxroga. 3akon Credana-bonbimana,
3akoH Buna. Cnexrtp TemioBoro usnydenus, popmyna Ilnanka. @oroapdexr,
3akoHbI poTordpdexra. DoToHbI, popmyna DiHmTelHA 1 hoTodddekra.
Nmmynsc poToHOB 1 naBinenue ceera. Dpdext Komnrona. /Jlex/

J1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1
J12.2 J712.3 J12.4 JI2.5
J12.6 J12.7J13.1 JI3.2
JI3.3713.4 JI3.5 JI3.6
JI3.7
01092 33 54 35 26

4.3

JlaGopaTopHbIii MPAKTHKYM II0 reoMeTpHuecKkoit ontuke /J1ad/ 4

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1
J2.2J12.3 J12.4 JI2.5
J12.6 J12.7J13.1 JI3.2
JI3.3713.4 JI3.5 JI3.6
JI13.7
30132 33 2435 26

44

JlaGopaTopHbIi NIpakTHKYM 110 BOJIHOBOI! onTuke /J1a6/ 4

18

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1
J12.2 712.3 J12.4 J12.5
J12.6 J12.7J13.1 JI3.2
JI13.3J13.4 JI3.5 J13.6
JI3.7
301 32 33 2435 26

4.5

JlaGopaTopHbIii MPAKTHKYM IO KBAaHTOBO#H onTtuke /J1a6/ 4

J1.1J11.2 J11.3 J11.4
JI1.5 JI1.6 JI1.7 JI1.8
JI1.9J11.10 JI1.11
JI1.12 J11.13J12.1
J12.2J12.3 J12.4 J12.5
JI2.6 JI12.7J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7
0132 33 54 35 26

4.6

Kone6anus u BonHbl. BonHoBas ontuka. KBanrosas onrtuka. /Cp/ 4

16

JI1.1 J11.2 J11.3 JI1.4
JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1
JI2.2J12.3 J12.4 J12.5
JI12.6 J12.7J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7
0132 33 54 55 26

Pa3nea 5. Ctpoenne aToMa ¥ aTOMHOIO siApPa

© ®I'BOY BO «Uenl'V»
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5.1 Crpoenue aroma. Mozenu atoma TomcoHa u Pezepdopaa. JIuneituarsrit 4 14 [JI1.1J11.2J11.3 J11.4
criektp aroma Bogoposa. [loctymnarsr bopa. Onbrrer ®panka u ['epua. Crexp JIT.5 JI1.6 JI1.7 JI1.8
aToMa Bojopoza 1o bopy. KopmyckyisspHO-BOJIHOBOH Tyann3M CBOWCTB JI1.9 J11.10 JI1.11
BemecTBa. HekoTopsie cBoiictBa BonH ae-bpoitnsa. CooTHomenne JI1.12 J11.13J12.1
HeormpeneneHHocreil. BonHoBas ¢yHkms u ee cBolictBa. OO1iee ypaBHEHHE J2.2J12.3 J12.4 J12.5
Ilpenunrepa. Ypasuenue lllpenunrepa nms cTaiMOHApHBIX COCTOSTHUM. J12.6 J12.7J13.1 JI3.2
JIBikeHne cBOOOAHOM YacTHIbl. YacTUIa B OJTHOMEPHON MPSMOYTOJIBHOM J13.3J13.4 JI3.5 J13.6
"moreHuuanbHou siMe" ¢ 6eckoHeYHO BhICOKUMH "creHkamu'". [Ipoxoxxnenue JI3.7
YaCTHIIBI Yepe3 NMOTeHIUANbHBII Oapbep. TyHHenbHBIN 3 dekT. JInHEHHbIH 019233 54 35 D6
rapMOHHYECKUH OCUMIIIATOP B KBAHTOBOM MEXaHUKE. ATOM BOJOPOa B
KBaHTOBOI MexaHuke. KBantoBsie uncina. [IpaBuina or6opa. CrivH 3J€KTpOHa.

[TpuHIMI HEPa3NTUYMMOCTH TOXKJECTBEHHBIX YacThll. PepMHOHBI 1 0030HBI.

[TonsTust o kBaHTOBO#M cratucTuke boze—DitHmTeitHa n ®epmu—/{npaxa.

[punnun [Maynu. Pacnpenenenne 31eKTpOHOB B aTOME IO COCTOSTHHSM.

PenTreHoBcKue crieKTphl. MoneKysipHbIe crieKTpbl. KomMOuHalmonHoe

paccesinue cBeta (3¢ ¢ext Pamana). [Tornomenune. CioHTaHHOE U

BEIHYXJIeHHOe n3nyderue. Jlazeprl. CTpoeHue 1 BaKHEHIINE CBOHCTBA sIep.

AToMHBIE spa 1 ux onucanue. JledexTr Macchl U 3Heprus cBs3u aapa. CrvH

siIpa U ero MarHuTHBIH MOMeHT. CBOMCTBA sSEPHBIX CHII. Moaenn aTOMHOTO

sapa. PanyoakTuBHOE U3JIydeHUE U €r0 BUBL. 3aKOH PaIHOAaKTHBHOIO

pacnaza. [IpaBuna cMemmenus. Anbga-pacnan. bata- pacnaj. AHTHYACTHIIBI U

uX aHHUTWISIIMA. [ aMMa-usnydenue. JJo3uMeTpuieckre BeITHIuHbI 1

enuuuibl. Ipdext Méccbayspa. [TprbGOpsI I periuCTpaIliiy PaTHOAKTHBHBIX

W3TYYEHUI U YacThll. SInepHble peakMyi X OCHOBHBIC THIIBL. SIiepHbIe

peakuuu moj feicTBUEM HeUTpoHOB. Peakumu genenun sinpa. Lemnas

peakiys aeneHus. SnepHele peakTopsl. Peakiust CHHTEe3a aTOMHBIX sLIIEp.

dyHIaMeHTAIbHBIC B3aUMO/ICHCTBUSA. DIIeMEHTapHbIC YacTUIbI. /JIek/

5.2 AtomHas ¢usuka. SAnepHas ¢usuka /Cp/ 4 23,8 |JI1.1J11.2J11.3J11.4
JI1.5 J11.6 J11.7 J11.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1
J12.2 J12.3 J12.4 J12.5
JI12.6 J12.7J13.1 J13.2
JI3.3 J13.4 J13.5 J13.6
JI3.7

01 32 33 24 25 56

Pasnen 6. Unas koHTakTHasi padoTa

6.1 KoHTakTHBIE Yachl Ha aTTECTAIHIO 3 0,2 |JI1.1J11.2J11.3J11.4

WuauBuayaibHble KOHCYJIBTAIMH, TEKYIUi KOHTpoJb /MKP/

JI1.5 J11.6 J11.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1

JI2.2J12.3 J12.4 J12.5

JI12.6 J12.7J13.1 JI3.2

JI3.3J13.4 JI3.5 JI3.6

JI3.7

019233 34 35 06
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6.2 KoHTakTHBIE Yachl Ha aTTECTAIHIO 4 0,2 |[JI1.1J11.2J11.3J11.4
WupuBuayanbHple KOHCYJIBTAIMY, TEKYIHE KOHTpob /KP/ JIT.5 JI1.6 JI1.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 JI1.13J12.1
J12.2 J12.3 J12.4 J12.5
JI2.6 JI12.7J13.1 JI3.2
JI3.3 J13.4 JI3.5 J13.6
JI3.7
D132 33 34 35 26

6. POHJ OHEHOYHBIX CPEJICTB

6.1. Ilepeuens BUIOB OLIEHOYHBIX CPECTB

TecTupoBaHUe IO 3aJaHUSM CIEIYIOIINX Pa3/IesioB: (GU3HIECKHEe OCHOBBI MEXaHUKH, MOJIEKYJISIpHas (DH3HKa M TEPMOIMHAMUKA,
AJIEKTPUYECTBO U MarHETH3M, KOJIOaHHs U BOJHBI, BOJTHOBAs M KBAaHTOBAs ONTHKA, CTPOEHHE aToMa, CTPOSHHE aTOMHOTO S/pa.
KoHTpospHEIE BOIPOCH! TS OIPOca MO JIAO0PaTOPHBIM paboTaM CIEIYIONIINX Pa3IeioB: dJIEKTPUIECTBO U MarHeTH3M, BOJIHOBAS U
KBAHTOBAs ONTHKA, aTOMHasl (PH3HKA.

KoHTponbHbIe BOIPOCH IO TPOMEKYTOUHOM aTTECTALIUH.

6.2. TunoBbIe KOHTPOJIbHBIC 3aIaHUAI U HHBIC MaTePHaAJIbI ISl Te]cymei/i aTrecTaluu

TunoBsle KOHTPOJIBHbIE 3alaHUS

1. Bo cKOJIBKO pa3 INIOTHOCTH BO3yXa, 3aIOHSIONIETO MOMEIeHNe 3MMOH IIPHU 3aJJaHHON TeMIIepaType, OOJIbIe ero INIOTHOCTH
JIETOM IIpU IaHHOH TemmepaType? JlaBieHue ra3a MOXKHO CUMTATh IIOCTOSIHHBIM.

2. Ilpu nogbeMe BepTojIeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaXOASAIINIiCS B €ro KaOHHe, H3MEHHI CBOE ITOKa3aHHe Ha HEKOTOPOe
3HaueHue. Ha kakoif BbICOTE JIETUT BEPTOJIET, €CIIM Ha B3JICTHOM IIIOIa ke GapoMeTp MOKa3bIBall U3BECTHOE 3HAUEHUE?
TemnepaTypy Bo3ayxa CYUTATh MIOCTOSIHHOW U M3BECTHOM.

3. Ompezenute yAenbHYIO TEIJIOEMKOCTh IIPU IIOCTOSHHOM JIaBJICHUH KUCIOPO/A.

4. Kucrnopoa Maccoif M HarpeBaroT MPH ITOCTOSIHHOM JaBiieHnd. HauanpHas u KOHeYHast TeMIiepaTypsl 1anbl. OnpenenuTsb
M3MEHEeHHe BHYTPEHHEH DHEPTHH ra3a.

5. MneanbHas TemioBas MallnHa, padoTaromas no nukiny KapHo, coBepliaeT 3a oAuH UK HEKOTOPYIo padoty. Temneparypa
HarpeBarels U TeMIIepaTypa X0oJIoIMIbHIKA W3BECTHRL. HallinTe KOJIMYECTBO TEIUIOTHI, OTAaBAEMOE MAIIMHOM 32 OJIUH MK
XOJIOJUIIBHUKY.

6. JIBa paBHBIX OTPHLATEIBHBIX 3apsia HAXOIATCS Ha 3aJaHHOM PACCTOSIHUHM JAPYT OT Apyra. OnpenennuTe HanpsHKeHHOCTD TIOJIS B
TOYKE, PAaCIIOJI0KEHHON Ha HEKOTOPOM PACCTOSHHUHU OT 3aps/I0B.

7. C KaKo# CKOPOCTBIO JOJDKEH JBHTATHCS dJIEKTPOH, YTOOBI €r0 IMITYJIEC OBUT paBeH UMITYIIbCY (OTOHA ¢ 3alaHHOHN UTMHOM
BOJIHBI?

8. JlmiHA BOJTHEI CBETa, COOTBETCTBYIOIIAst KpacHOH rpanue GoTtosddexra, 11 HEKOTOPOTO METajlia, paBHA HEKOTOPOH ITHE
BoyiHEI. Haiitn paGOTy BBIXOJ@ 3JICKTPOHOB U3 METaJlyla U MAKCUMAJIbHYIO CKOPOCTB 3JICKTPOHOB, BBIPBIBACMBIX U3 3TOI'0 METaJlJIa
CBETOM C 3aJJaHHOH JJIMHON BOJIHBI.

9. Kakoii uzoron odpasyetcs u3 Topust mocie 4eTslpex anb(a-pacnanos u IByx OeTa-pacrnanon?

10. DHeprus CBS3H sIpa, COCTOSIIETO U3 TPeX MPOTOHOB U YEThIpeX HEUTPOHOB, M3BeCTHA. ONpenenuTh Maccy HEHTPaIbHOTO
aToMa, 00J1aAaI0IEro STUM SAPOM.

KoHTponbHbIe BOPOCH A1 01poca 1o 1abopaTopHbIM paboTam

. Uro Takoe 3KBUITOTEHIIUAIbHAS IOBEPXHOCTH?

. Jloka)KuTe OpTOrOHAIbHOCTb CHJIOBBIX JIMHUN U 3KBUIOTECHIIMAIBHBIX TIOBEPXHOCTEH B 3JIEKTPOCTATHUECKOM IIOJIE.
. B 4em oTin4me npoBOAHUKOB, TTOIYIIPOBOIHUKOB U M30JIATOPOB?

. dusnvecKkuil CMBICI JHEPTHH aKTUBALMK HOCUTENIEH B MOIYIIPOBOAHUKE

. Kak nBmxercst 371eKTpOH B OHOPOTHOM MAarHUTHOM 1oJie?

. Kakas cBs3p Mexny siBiaenuem Xosuia u cuioit Jlopenna?

. Onpenenure mOHATHE "NMOABMXHOCTH HOcHTens 3apsana’. Kak cBs3aHa MoJBMKHOCTB 3apsfa € 3JIEKTPOIPOBOJUMOCTBIO
BellecTa?

8. UTo Takoe MarHUTHasi BOCIPUUMYHBOCTH BEIIECTBA?

9. Uem oTnMuaroTcs Aua- U peppoMarHuTHbIC BeuiecTBa?

10. Kakoii 3HaK IMeeT MarHUTHAsI BOCOPUHMYUBOCTD IJIsl AHAMAarHETHKOB, TIAPAMAarHeTHKOB, (eppOMarHeTHKOB?
11. Kak cBs3aHa MarHuTHasi BOCIPUUMUYUBOCTh C MATHUTHOW POHUIIAEMOCTBIO?

~NOo LK bW~
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12. Yem ¢eppoMarHeTHKH OTJIMUAOTCS OT APYTUX BEIIECTB?

13. Yro Takoe nomen? [Touemy dpeppoMarHeTHK pa3ouBacTCs Ha TOMEHBI?

14. Kak npoucXoAuT HaMarHuauBaHue GpeppoMarHeTukoB?

15. Yto Takoe et ructepesuca? Kakue nmpudnHbI ee BBI3BIBAIOT?

16. Kakue xonebanus Ha3bIBalOTCs 3aTyXaromuMu? IloueMy IpOUCXOJUT 3aTyXaHUe CBOOOTHBIX KoJeOaHUi B peallbHbIX
KOHTYpax?

17. Yro noHumaroT noja koddduimenTom 3aTyxanus, jorapupmudeckum nekpemenrom? KakoBa CBS3b MEXIy HUMHU?

18. Kakoii pa3ps Ha3bIBacTCs aepHoAuUecKUM? UTO MOHUMAIOT O/ KPUTHYECKUM 3HAUCHUEM CONPOTHUBICHUS U YEMY OHO
paBHO?

19. HauepTute cxemy HOCIE10BAaTEIbHOIO (IapalIeabHOr0) KOHTYpa. OOBICHUTE NIPOLECCHI, IPOTEKAIOIIUE B KOHTYPE IIPU
MOAKIIOYEHUH K HEMY UCTOYHUKA IEPEMEHHOTO HAIPSDKEHHUSI.

20. Kakum 00pa3oM ONUCHIBAETCS CONPOTUBICHHE KOHTYpa IEPEMEHHOMY TOKY?

21. Kak coOcTBeHHas YacTOTa KOHTYpa 3aBUCHT OT ero napamerpoB? Kak qoOpOTHOCTh KOHTYpa 3aBHCHUT OT €r0 IapaMeTpoB?
22. Ha3oBuTe OCHOBHBIE JETANIU ONTUUECKOM 4acTU MUKPOCKOIIA, UX Ha3HAUCHUE.

23. Kak onpenensioT TMHEHHOE yBeTNIeHNe MUKPOCKoma?

24. B ueM omiinune aOCONIOTHOTO U OTHOCHTENILHOTO IIOKa3aTelIs IPEIoMIIeHUs?

25. ChopMynupyiTe OCHOBHBIC 3aKOHBI OTPAKCHUS U TPEIIOMIICHHUS.

26. KakoBa cBsi3b I10Ka3aTeNIsl IPEJIOMIIEHUS CPe/Ibl U CKOPOCTH CBETa B HEl?

27. UTto HA3BIBAIOT IMHON KOTEPEHTHOCTH, BPEMEHEM KOTEPEHTHOCTH?

28. B ueM omiinune reOMETpUYECKOM Pa3HOCTH X0J1a Iyuei OT ONTUYECKOM pa3HOCTU Xona?

29. 3anuiumTe ycIaoBUs HHTEP()EPEHIIMOHHOTO MAKCUMYyMa U MUHUMYyMa.

30. Kakoe (TeMHO€ WU CBETIIO€) MATHO OYZET B LIEHTPpe HUHTePPEPEHIIMOHHON KapTUHbI Kojel HploToHa py HaboieHuu B
otpakeHHOM cBeTe? OOBSICHUTE 3TO.

31. Yem OI'paHUYIMBACTCA MPEACIIbHAs TOJIINHA CJI0s I/IHTep(bepeHI_[I/II/I? HO'{CMy Ipu OJHUX CBeTO(l)I/IJ'ILTan BHUJIHUMOC YHCJIO KOJICI]

OobIIe, IpU APYTUX MEHBIIIE?

32. Kak 351exTpoHHasi TeopUsl 0OBSICHSET SIBICHUS AUCTIEPCUU?

33. Yro Takoe HOpMaJbHAS U aHOMaJIbHAsI TUCTIEPCHs CBeTa?

34. Yro Takoe paspemaronias CnocoOHOCTb, OT Yero OHa 3aBUCHT?

35. Yem ommmuaeTcs AM(GPAKIMOHHBINA CIIEKTP OT MPU3MATHYECKOTO ?

36. Chopmynupyiite npunnun I'toiirenca- @penens.

37. B uem 3akimouaetcs Meto1 30H Openens?

38. Kak u3MeHsieTcst KapTUHa Ha 3KpaHe B 3aBUCUMOCTH OT YUCIIa OTKPBITHIX AUGPaKIMU Ha KPYTIOM OTBepCTU?
39. BeiBectn 3akoH byrepa-Jlambepra.

40. Kak OOBSICHUTH HaIU4Ue OKPACKU Y IPO3PAUHBIX Ted?

41. Kaxo#i cBeT Ha3bIBAIOT TUIOCKOTIOISIPU30BAHHBIM?

42. Yro Takoe onruyeckas och B Kpuctayuie? Kakue miockocTH Ha3bIBalOT IJIaBHBIMU?

43. B ueM cOCTOUT sIBJIEHUE IBOMHOTO JTy4enpeoMICHUsA?

44. Kak moixyquTs KPYroBYIO U SJUTHIITHIECKYIO MOJISIPU3AIHIO?

45. Kakue matepuaibl 00/1a1a10T CBOHCTBOM MCKYCCTBEHHOT'O JIBOMHOTO JIy4ETIPEIOMIICHHS U IIPU KaKUX BO3AEHCTBUAX?

6.3. TunoBbie KOHTPOJIbHbIE BONPOCHI U 3aJaHUA A5 POMEKYTOYHOIH aTTecTaluu

TunoBsle KOHTPOJIBHBIE BOIPOCH! JUIS IPOMEXKYTOUHOH aTTeCcTaluy (3aueT)

1. ITpenmer puzukn. Pusnueckne namepenus. Pasmeprnocts. CucteMsl equau. CKasipHbIE M BEKTOPHBIE BETUYHHBL
2.Kunemaruka matepuanbHoi Touku. Crctembl oTcuéra. CucremMbl KoopauHaT. J[BrxkeHue B MexaHuke. [lepemenieHue.
Tpaexropusi, myTh.

3.Ckopoctb. YckopeHHe. PaBHOIEpeMEHHOE ITOCTYaTeNIbHOE IBUKEHHE.

4. KpusonuneitHoe nBmwxeHne. HopManbHOE U TaHT€HIIMAIBHOE YCKOPEHHs. YTIIOBasi CKOPOCTh, YTIIOBOE YCKOPEHHE.
5.Wnepuuanbublie cucremsl otcuéTa. [Ipununn unepuun. Iepseiit 3axon Hetotona. Cuia, BUzibl B3aUMOIEHCTBHS.
6.Bropoii 3akon HetoToHa. Macca. Ummynbc. Tpetuii 3akoH HpioToHa. 3aKOH COXpaHEHHs UMITYJIbCa.

7.OCHOBHBIE CUJIBI B KJIACCHYECKOH MEXaHHKE.

8.Pabota cunbl. MomnocTs. OHeprus. Kuneruueckas u noteHnuanpHas 3Heprud. KonceppaTupHas cucreMa.
9.IloteHnmanbHoOE NoN1e. 3aKOH COXPAHEHUS U NPEBPAIlEHUsS SHEPTHH.

10.I'paButannonHoe nose 3emin. KocMuueckue ckopocTH.

11.1lenTpanbHblit yaap. Ypyroe u Heynpyroe coyqapeHus AByx Teil. LleHTp Macc cucteMsl MaTepHUanbHbIX TOUEK.
IocTynarensbHoe, BpallaTeIbHOE U INIOCKOE JBIKEHUSL.

12.BpamatensHoe ABIKEHUE A0COTIOTHO TBEPIOTO Tela BOKPYT HEMOABIKHON ocl. MOMEHT nHepIuy. MOMEHT uMITyibea.
MowmeHT cuisbl.

13.0OcHOBHBIE ypaBHEHHsI JUHAMUKH BpaleHus. Kunernueckas sHeprus BpalleHusl.
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14.0OcHOBBI clIELUaIbHON TEOPUU OTHOCUTENILHOCTH, IOCTY ATkl DifHIITeHHa, Tpeodpa3zoBanus JlopeHua.

15.0cHOBHBIE OTHOIICHHS PENSTUBUCTKON TUHAMHKH.

16.0OcHOBHBIE NIpeICTaBICHUS MOJIEKYISPHOI (U3UKY, OCHOBHbIE TEPMOJUHAMUYECKHE TaPAMETPBL.

17.Moaenb uaeanbHOI0 ra3a, OCHOBHBIE 3aKOHBI UJI€aJIbHOTO T'a3a

18.0cHoBHoe ypaBHeHue MKT uneanbHoro raza. Temmneparypa Kak Mepa CpefHell KUHETHUECKOH SHEpIum.
19.Pacnpenenenue 4acTull 0 CKOPOCTSM U IO 3HaueHUsAM sHepruu (Maxcsemia, bonbimana).

20.BHyTpeHHSIS DHEPTHS, CTETICHH CBOOOIBI.

21.Pabota u Terora, 1 Hayano TepMOIUHAMUKH.

22.TemnoeMKoCTh, CBsI3b TEINIOEMKOCTH C YHCIIOM CTereHeit cBo0o bl (ypaBHeHHE Matiepa).

23.TepMOANHAMUYECKUE U30MIPOLIECCHI.

24 PaBHOBECHBIC 1 HEPABHOBECHBIE, 00PATUMbIE U HEOOPATUMBIE MPOLIECCHI. DHTPOIHUS KaK TEPMOJINHAMUYECKUH MapaMeTp.
25.CraTucTHYeCKOe TOJIKOBaHUE SHTPONUHU. BTOpoe Havano TepMOAUHAMUKY. DBOJIOLUS WX HaKOIUIeHHUE SHTponuu? TpeTbe
HayaJlo TePMOJIUHAMUKH.

26.TennoBoil aBurarens, k. LHuxi Kaprao, Teopemsl KapHo.

27.Cunsl B3aNMOICHCTBUS MEXTy MOJIEKYJIaMH, ypaBHeHHe ra3za Ban-nep-Baanbca, kpurndeckast Touka.

28.KunxocTy, MOBEPXHOCTHOE HATSDKEHUE.

29.TBepasie Tena, THITHI KPUCTAIIIOB.

30.®Pa30Bble Epexoabl IEPBOTO U BTOPOro pona. IIpumeps! (moapobHo pa3oOpaTs).

TunoBble KOHTPOIBHBIE BOTIPOCHI ISl POMEXYTOTHOM aTTecTanud (IK3aMeH)

31.IIpupona sneKTpudecTBa. DIEKTPUUECKHUN 3apsil, 3aKOH COXPaHEHUs 3JIEKTPUIECKOro 3apsia, 3akoH KynoHa.
32.O5neKTpocTaTHUECKOe 10JIe, CHIIOBBIC JIMHUH, HAIPSKEHHOCTD, IPUHIIMIT CYIEPIO3UIIUH.

33.TloTok BeKTOpa HaNpsHKEHHOCTH, TeopeMa ["aycca.

34.PaboTa cri 3JeKTPpOCTAaTHIECKOTO OIS, IUPKYIIALS BEKTOPA HANPSDKEHHOCTH, (PU3HYECKUI CMBICI TEOPEMBI O IUPKYIISIIHH.
35.I1oreHiman, pa3HOCTh IOTCHIMANO0B, S3KBUIIOTEHIMAIbHBIE OBEPXHOCTH. CBS3b MEX]y HAIPSHKEHHOCTBIO U TOTCHIHATIOM.
36.05eKTpUIecKoe MoJjie 3apsHKEHHOM MIACTHHBI U cepbl.

37.DOnekrpudeckas eMKocTb. KonneHcaTop. DHeprusi KOHAEHCATOpa U SIEKTPUUECKOTrO IOJIS.

38. AvdneKTpruKy, AUIICKTPUIeCcKas IPOHUIIAEMOCTD.

39.ITonynpoBOTHUKH, TPOBOJHHUKH.

40.2nextprueckuit Tok. Cuia Toka, INOTHOCTh TOKA, MEXaHHU3M IIPOBOJAUMOCTH METAIIIOB.

41.3axoH OMa A1 OJJHOPOJHOTO YYacTKa LeMH, CONPOTUBICHUE, 3aBUCUMOCTh COIIPOTUBIICHUS METAJIOB OT TEMIIEPATyphl, 3aKOH
Jxoyns-Jlenna.

42 .CropoHHHE cuibl, 3ak0H OMa U1 HSOTHOPOAHOTO YJacTKa LeH.

43.CoenuHeHNE TIPOBOTHUKOB.

44 TTpupona maraeTusmMa. MarHuTHoE 10Jie, CUIOBBIE JIMHUK MarHuTHOTO o, Cuina JlopeHua, 3akoH Amnepa.

45.3akon buo-Casapa-Jlamiaca, IpuHINT CYNEPIIO3UIMH, MArHUTHOE T10JI€ IPSIMOJIMHEHHOTO MPOBOJJHUKA C TOKOM.
46.Teopema 0 IMPKYJSIHU UIE MATHUTHOTO TOJIA, €€ PU3NIECKUN CMBICI.

47.MUKpO U Makpo TOKH, MarHUTHasl IPOHUIIAEMOCTb. DeppOMAarHeTUKH, IapaMarHeTUKU U JUAMarHETHKH.

48.3aKk0H 2MeKTpoOMarHuTHON HHIYKIH (3akoH dapanes), mpasuio JleHna.

49 BozuukHoBeHue D/1C B ABMXKYIIEMCS U HEIIOABI)KHOM IIPOBOHHUKAX, TCHEPATOPHI IEPEMEHHOTO TOKA.
50.CaMOuHAYKIMS, HHAYKTHBHOCTh KOHTYpa (KaTYIIKHK ). DHEPTUS MAaTHATHOTO TTOJIA.

51.BuxpeBoe a1ekTpuueckoe mone, Tok cMelenus. CucreMa ypaBHeHHH MakcBesia B MHTErpalibHON U AU depeHIanbHOR
hopwme.

52.I'apmoHHnYecKue KoaeOaHus, X XapaKTePUCTUKH. Y PaBHEHUE TapPMOHNYECKUX KojleOaHuil. DHeprus npy KoJeOaHusX.
53.MexaHndecKre TapMOHNYECKHE KOIeOaHHs (TapMOHUYECKHE OCIMIDIATOPEI (MasTHUKH)).

54.2OnexTpoMarHUTHbIE TapMOHHYECKUE KoJIeOaHus (3IEKTPUUECKU KoneOaTeIbHbIN KOHTYD).

55.Cnoxxenne rapMoOHHYECKHUX Koebanuii. bueHue.

56.3aryxatonue Konebanus. JlekpeMeHT 1 J0OpPOTHOCTb.

57.BeinyXIcHHbBIC KOoJieOaHus. Pe3oHaHc.

TumnoBble KOHTPOJIBHBIE BOIPOCH! JUIS IPOMEXKYTOUHOH aTTecTaluy (3K3aMeH)

58.IIpupona BosHOBOTO Nporiecca. BomHbl. YpaBHeHue Oeryiueii BoiHbl. BomHOBOE ypaBHeHue.

59.Murepdepenns BoaH. CTOSIYUE BOJHBI.

60.3ByKOBBIE U 3JIEKTPOMArHUTHBIE BOJHBI.

61.BonHoBeIe cBOMCTBA cBeTa. SIBIEHUA, MX MOATBEPKIAIOIINE.

62 .KopmyckynspHble CBOMCTBa cBeTa. SIBICHNUS, X MTOATBEP K JAtOIIHE.

63.Monenu aroma TomcoHa u Pesepdopna, muHEHUaTHIH CIEKTP aTOMOB.

64.ITocrynatsl bopa, ciektp atoma Bogopona no bopy.

65.KopmyckynsipHO-BOJTHOBOM Jyann3M CBOMCTB BEIIECTBA, COOTHOIICHNE HEOMPEICICHHOCTEH.

66.BorrHOBast GYHKIMS, €e CTaTHCTHYECKUIT cMbIc, obmiee ypaBueHue Llpenunrepa, ypaBaenue Llpeannrepa st
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CTallMOHAPHBIX COCTOSIHUH.

67.Yactuiia B OJHOMEPHOH MPSIMOYTOJILHOW TIOTCHIIMAILHOM sIME ¢ OECKOHEYHO BHICOKUMH CTCHKAMHU.
68.KBanToBble uncna, npuHuun I[laynu, pactpeencHue 3JeKTPOHOB B aTOME MO COCTOSHHSIM.
69.Pa3mep u cocTaB aTOMHBIX SIZIep, MACCOBOE U 3apsI0BOE YUCIHIA. DHEPTHsl CBSI3U sIApa, SIEPHBIE CHUJIBL.
70. PagroakTHBHOE U3JTy4YEHHE U €r0 BUJIbL. 3AKOHOMEPHOCTH anb(a, 6eTa 1 raMMa pacrajios.

71. 3akoH paanoakTUBHOTO pacnazia. Ilepuoxa nonypacnana.

72. SlnepHble peakiun, IeMHbIE sIAePHbIE peakunu. TepMosaepHbIe peaKum.

73. Knaccuguxanus 3JieMeHTapHBIX YaCTHILl, KBAPKH.

74 .Bunel B3anMOAEHUCTBYS DIIEMEHTAPHBIX YaCTHII.

TuroBble KOHTPOJIBHBIE 3aJJaHUS JIJIs IPOMEKYTOYHOM aTTecTaluu

1. Bo ckoIIbKO pa3 INIOTHOCTh BO3/1yXa, 3aMOJHSIONIETO IOMEIICHHE 3MMOH TIPH 33JaHHOM TeMIIepaType, OOJIbIIe ero MIOTHOCTH
JIETOM IIpU JaHHOH Temneparype? JlaBieHue raza MOKHO CYMTATh TOCTOSHHBIM.

2. Ilpu nogbeMe BepTojIeTa Ha HEKOTOPYIO BBEICOTY OapoMeTp, HaXOAAIIMICS B €ro KabuHe, H3MEHHI CBOE ITOKa3aHHe Ha HEKOTOPOe
3HaueHue. Ha kakoif BbICOTE JIETUT BEPTOJIET, €CIIU Ha B3JICTHOH IIIOMa ke OapoMeTp IOKa3bIBal U3BECTHOE 3HAUCHHE?
TemnepaTypy Bo3ayxa CYUTATh MOCTOSIHHOW U M3BECTHOM.

3. Ompezenute yAenbHYIO TEINIOEMKOCTh IIPU IIOCTOSIHHOM JIaBJICHUU KUCIIOPOJA.

4. Kucnopon Maccoil M HarpeBaroT MpH MOCTOSHHOM JiaBjieHuH. HauanbHast 1 KOHe4Has TeMieparypsl gaHbl. OnpenenuTs
W3MEHEHUE BHYTPEHHEH SHepruu rasa.

5. MneanpHas TemioBas MallnHa, paboTaromas no nukiy KapHo, coBepiaeT 3a oauH LUK HEKOTOPYIo paboTy. Temnepatypa
HarpeBaTels 1 TeMIIepaTypa X0JI0AWIbHIUKA U3BeCTHBI. HaliiuTe Konn4ecTBO TemI0TH, OT1aBaeMOe MAIIMHOM 3a OJIUH LUK
XOJIOIMIIBHUKY.

6. JIBa paBHBIX OTPHLATEIBHBIX 3apsia HAXOAATCS Ha 3aJaHHOM PacCTOSHUM APYT OT Apyra. Onpenenure HanpspkeHHOCTD OIS B
TOYKE, PacIOJIOKEHHOW Ha HEKOTOPOM PACCTOSHUHU OT 3apsi/I0B.

7. C KaKo# CKOPOCTBIO JIOJDKEH JBUTATHCS 3JIEKTPOH, YTOOBI €r0 HMITYJIEC OBUT paBeH UMITYJIbCY (POTOHA € 3aJaHHOH JUTHHOM
BOJIHBI?

8. JlmiHA BOJTHEI CBETa, COOTBETCTBYIOIIAs KpacHO rpanune Gpotodddexra, s HEKOTOPOTo MeTalia, paBHa HEKOTOPOH [UTHHE
BOJIHBI. Halitn paboTy BBIX0O/a DJIEKTPOHOB U3 METAJIA U MAKCUMAJIbHYIO CKOPOCTB 3JICKTPOHOB, BBIPHIBAEMBIX M3 3TOT0 METaJlla
CBETOM C 33/1aHHOM JUTMHOW BOJIHBI.

9. Kakoii uzoron odpasyetcs u3 Topus nocie ueTslpex anbda-pacnanoB U IByx OeTa-pacrnanon?

10. DHeprust cBsi3u sipa, COCTOSIIETO U3 TPEX MPOTOHOB M YETHIPEeX HEUTPOHOB, n3BecTHA. ONPEenenTs Maccy HEUTPAIIbHOTO
aToMma, 00J1aJIafoIIero ATUM SIPOM.

6.4. Kputepuu oneHuBaHus

B kauecTBe TeKyIero KOHTPOJIS HCHOIB3YIOTCS TECTUPOBAHHS MO MPAKTHUYECKUM 3aJ[aHUSIM CIICIYIOLIUX pa3ieiioB: GU3HUECKHE
OCHOBBI MEXaHHKH, MOJIEKYJISIpHast (PH3HKa H TEPMOJUHAMUKA, JJIEKTPHIECTBO U MarHETH3M, KOJIeOaHUs U BOJIHBI, BOJHOBAs H
KBaHTOBAs ONTHKA, CTPOSHHE aTOMa, CTPOEHHE aTOMHOTO S/Ipa, & TAK)KE OIPOCHI 110 JJaO0paTOpHBIM paboTaM CIEAYIONIUX Pa3/esioB:
JNEKTPUYECTBO M MarHETH3M, BOJTHOBAs M KBAaHTOBAs ONTHKA. 3a4eT M0 TECTUPOBAHHIO M ONIPOCY BHICTABISAETCS B CIIydae
BBINOJIHEHUsT HE MeHee 50% 3a1aHuid.

Jnst mpoBeeHNUs IPOMEKYTOUHON aTTECTAIMH NPENOAaBaTeNb OA0NPAeT U3 TECTUPOBAHHUH 110 MPAKTHIESCKUM 3aIaHUSM
HEOOXO0JMMO€E KOJIMYECTBO BOMPOCOB U 3a/1a4. [IpoJ0IKUTEIbHOCT TPOMEXKYTOUHOM aTTecTauuu cocrasisieT 60-90 munyrt. [Tocne
3aBepILEHHUS TECTUPOBAHMS H (POPMAITBLHOTO MOABEICHHS PE3yIIbTATOB TECTUPOBAHUS MPEIIOIaBaTeNlb 00CYKIAaeT U 33/1aeT
JOTIOJIHUTECJIbHBIC BOTIPOCHI U3 CIIMCKAa KOHTPOJIbHBIX BOIIPOCOB ISt HpOMC)KyTO‘lHOEI aTTeCTaluH. ITo utoram Takoro
cobeceI0BaHMs MPENOAaBATENb ONPEIeIsieT YPOBEHb OCBOCHHS IPOBEPSEMbIX KOMIIETEHIINH U BBICTABISIET COOTBETCTBYIOIIYIO
OLICHKY.

Ha mpoMesxyTo4YHOM aTTecTaliy CTYISHT MOJTYyJaeT OLECHKY:

OTJIIMYHO/3a4TEHO - €CJIM BBIIOIHEHO He MeHee 80% 3aJaHnii TeCTUPOBAHUS, IPU OTBETE HA KOHTPOJIBHBIC BOIIPOCHI,
BOCIPOU3BOJSITCS COOTBETCTBYIOIINE MaTeMaTHIECKUE BBIKIAIKH M JJOTUUHBIE PACCY>KACHHS, 3aJa4H TIOJHOCTBIO PEILeHBI, CTYACHT
MpaBUJILHO O6OCHOBblBa€T TMPUHATBIC PCIICHUA, BO3SMOKHbBI HCCYIICCTBCHHBIC 0]].[1/[61(1/1;

XOPOIII0/3a4TEHO - €CIIH CTYJCHT, BHIIIOJHUB MPABIILHO He MeHee 65% 3a1aHuil TECTUPOBAHHMS, TBEPAO 3HAECT MaTepPHAIl, IPAMOTHO
U 110 CYILIECTBY M3JIaraeT ero, HO P 3TOM JOIYCKAIOTCs HErpyObie OMIMOKY MPH BbIBOIC GOPMYJT U PEIICHUH 3aJ1ay HITH
OTCYTCTBHE HEKOTOPBIX JIEMEHTOB BbIBOJA;

YIOBJICTBOPUTEIILHO/3a4TEHO - €CJIM TIPU TECTHPOBAHHH BBIITOJIHEHO HE MeHee 50% 3aanuii, CTYICHT 3HaeT TEPMUHOJIOTHIO, T.€.
OTBEYAET Ha KOHTPOJILHBIE BOMPOCHI M 3HAET OCHOBHBIE MOHSTHS, COOTHOIIEHHUS (0€3 BEIBOJA), ONpEeIeHHE H (PH3MIESCKUIA CMBICT
BEJINYUH;

HE Y/IOBJIETBOPHUTEJILHO/ HE 3a4YTEHO - €CJIM BBINIOJIHEHO MeHee 50% 3aaHuil TECTUPOBAHUS, CTYAEHT HE MOXKET OTBETUTh Ha
KOHTPOJIBHBIC BOIIPOCHI, HE 3HACT OCHOBHBIC ITIOHATHS, (bOpMyJ'H)I, OIIpCACIICHUC U (I)I/I3I/I‘IGCKI/II71 CMBICJI BEJIMYHH.
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7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHUE JUCHUIIIMHBI (MO1Y JIsT)

7.1. PekoMeHyeMasi JuTepaTypa

7.1.1. OcHOoBHas JUTEpPaTypa

ABTODBI, COCTABHTEITH 3arnaBue W3znarensctBo, rox| Pecype
JI1.1 |Kossipes A. B. TepMmoauHaMuKa U MOJIEKYJIIpHas GU3UKA: yueOHOe mocoOue Tomck : Tomckuit 9BC
(https://biblioclub.ru/index.php?page=book&id=208984) rOCYIapCTBEHHBIN
YHUBEPCHUTET
cUcTeM
yIpaBICHUS U
PaIrodIeKTPOHUK
u, 2012
JI1.2 |Ky3uenos C.H. MonexynspHas ¢pusuka. TepmoauHaMuka: yae6Hoe ocodue Tomck : OBC
(https://znanium.com/catalog/document?id=158014) HannoHanbHbI#
UCCIIE0BATENILCK
uit Tomckuit
MOJIUTEXHUYECKH 1
yausepcuret, 2007
JI1.3 |Ky3nenos C.U. dusryeckre 0CHOBBI MEXaHUKH: yueOHOE ocobue Tomck : 9BC
(https://znanium.com/catalog/document?id=165178) HarroHanbHbIH
HCCIIEZI0BATENBCK
nit Tomckuit
MIOJIUTEXHUYECKHU U
yHuBepcutert, 2007
JI1.4 |Cusyxun /1. B. OO6umii kypc pusuku: yaeGHoe mocodue st By30B: B 5 ToMax ToM |Mocksa : 9BC
1: mexaHuKa W3natensckas
(https://znanium.com/catalog/document?id=303205) ¢bupma "dusnko-
MareMaTH4ecKas
mureparypa" (PU
3MATIJINT), 2014
JI1.5 |CuByxuH /1. B. OO6wmwuii kype ¢pu3uku: yaebHoe nocodue Juist By30B: B 5 ToMax ToM [Mocksa : OBC
3: DIEKTPUYECTBO W3natenbckas
(https://znanium.com/catalog/document?id=303207) ¢dupma "Dusmko-
MareMaTH4ecKas
mureparypa" (PU
3MATIJINUT), 2015
JI1.6 |CuByxun /1. B. OO6umii kypc pusuku: yae6HOe mocodue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=82991) ®dusmariut, 2002
JI1.7 (Casennes . B. Mexanuka Cankr- Ilerepbypr | OBC
(https://e.lanbook.com/book/187811) : Jlaus, 2022
JI1.8 |[IupamumBunu L. A., |®uznueckue oCHOBBI MEXaHUKU Cankr- [lerepOypr | 3BC
Ilanaruna E. B., (https://e.lanbook.com/book/209771) : Jlaus, 2022
Kansesa H. A.,
ITonkoBa E. A.
JI1.9 |Cagenbes U. B. KBanrosas ontuka. AtoMHas ¢pusuka. Guznka TBEpAOro Tema. Cankr- [letepoypr | OBC

du3uka aTOMHOT'O AApa v 3JICMEHTAPHBIX YaCTHUILL
(https://e.lanbook.com/book/210611)

: Jlann, 2022
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ABTODBI, COCTABHTEITH 3arnaBue WznatenbcTBO, rog| Pecype

JI1.10 |Denopyk B.A., Trokun |Konebanus u BonHbl. OnTHKa: yueOHOE ocobue Owmck : Cubupckuii| 39BC

A.B. (https://znanium.com/catalog/document?id=435709) rOCYyIapCTBEHHBIH
aBTOMOOMIIBHO-
JTOPO>KHBII
yHuBepcurert, 2023
JI1.11 [Kukxoun A. K., Kukonn |MonekynspHas ¢pusuka: yaeOHoe mocodue s By30B Cankr- [lerepbypr | 3BC
U. K. (https://e.lanbook.com/book/448688) : Jlanb, 2025

JI1.12 [CaBenner 1. B. Kypc o6mieii ¢puzuku. B 5 romax. Tom 4. Bonnbl. Ontuka: yueonoe |Cankr- [lerepOypr | OBC
nocoOue 11t By30B : Jlansb, 2025
(https://e.lanbook.com/book/505413)

JI1.13 [CaBenner 1. B. Kypc ¢usuku. B 3 Tomax. Tom 2. DnexrpuuectBo. Konebanus u Camnkr- [Terepoypr | 3BC
BOJIHBL. BonHoBas ontuka: yye6HOe ocodue A By30B : Jlans, 2026
(https://e.lanbook.com/book/507521)

7.1.2. JlonoHuTeIbHAS IUTEPATYpPa
ABTODBI, COCTaBUTENHN 3arnaBue MznarensctBo, rom| Pecypc

JI2.1 |Inonbekuii 3. B. Beenenue B aToMHY0 (QU3HKY Camnkr- [Terepoypr | 3BC
(https://e.lanbook.com/book/210398) : Jlanb, 2022

JI2.2 |AkcenoBa E. H. O6mas ¢pusuka. Konebanus u BoHbI (IJIaBbI Kypca) Camnkr- [Terepoypr | 3BC
(https://e.lanbook.com/book/212678) : Jlanb, 2022

JI2.3 |Akcenosa E. H. Oomas ¢usuka. Mexannka (TIaBbI Kypca) Cankr- [lerepoypr | 9BC
(https://e.lanbook.com/book/212681) : Jlans, 2022

JI2.4 |AkcenoBa E. H. O6mas ¢pusuka. OnTrka (TIaBbl Kypea) Camnxr- [lerepOypr | 3BC
(https://e.lanbook.com/book/212684) : Jlaus, 2022

JI2.5 |Akcenona E. H. O6mas ¢puzuka. TepmonuHaMuka u MoJeKymsapHas ¢pusuka (rnassl [Caskr- [TetepOypr 3BC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)

JI2.6 |Axkcenona E. H. O6mas (pusnka. DISKTPUUECTBO U MarHeTH3M (TJIaBbl Kypca) Cankt- [letepObypr | DObC
(https://e.lanbook.com/book/212690) : JIanb, 2022

JI2.7 |bonnmapes b. B., Kypc o6mieit ¢puzuku B 3 ki Kuura 2: aJeKTpoMarueTnsm, ontuka, (Mockgsa : FOpaiir, 9BC

Kanamnuxos H. I1., KBaHTOBas (U3MKa: YUeOHUK JJIsl BY30B 2025
Crmpun I'. T (https://urait.ru/bcode/559925)
7.1.3. MeTtoauueckne pa3paboTKu
ABTODEBI, COCTABHTEIH 3arnaBue WznarenscTBo, rox| Pecypc

JI3.1 [Marsees A. H. MexaHuUKa U TEOpUsI OTHOCUTEJILHOCTH: yueOHOe ocodue 11 Canxr-IletepOypr
BY30B [a op.]: Jlans, 2009

JI3.2 |Becconos A. A. MexaHuka: KOHCIEKT JIEKLIHI UensOWHCK : 3BC
(https:/Nibrary.csu.ru/rbooks2/view2? W3natenscTBO
code=local/007753/bessonovaa) YensaOHHCKOTO

rOCyIapCTBEHHOT O
YHUBEPCHTETA,
2013

JI3.3 |Tpodumon B. T OU3NpaKTUKYM: ONTHKA: ydeOHOE TTocoOue YensOuHck : [0.
n.], 1991
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ABTODBIL, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecype
JI3.4 |becconos A. A. Beeznenue B 1a60paTopHbLil IpakTUKyM 10 (u3HKe: yueOHOe YensaOUHCK : OBC
moco0ue Jyis By30B [YensOunckuit
(https://library.csu.ru/rbooks2/view2? roCyIapCTBEHHBIN
code=local/200401n0063/bessonovaa) YHHUBEPCHUTET],
2003
JI3.5 |MarseeB A. H. ONeKTpUYECTBO U MarHETU3M: yueOHOe 110co0He Uil By30B Mocksa : Beicmas

mkoia, 1983

JI3.6 |I'puropses 0. M., @du3zuka aToMa ¥ aTOMHBIX SBJICHUI: yueOHOe mocobue Mocksa : OBC
Koruxun U. C. (https://biblioclub.ru/index.php?page=book&id=457657) ®usmariut, 2015

JI3.7 |JTanac6epr I'. C. Onruka: yueOHOe mocodue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=485257) @Ousmariut, 2017

7.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIHOHHOM ceTH "UHTepHeT"

31 |YuebHo-meTonmdeckuii cailT «IIpenonasareisam u cryneHTam» http://teachmen.csu.ru

32 |Hayunsle u HayuHO-mOMy/IsIpHbIE ekmuu http://elementy.ru

33 |Hayunas snextponHas 6ubnmmoreka Poccuiickoit Akamemun Hayxk http://www.elibrary.ru

D4 HeKTOpI/IYM - HpOCBeTI/ITeJ'II)CKI/Iﬁ IPOCKT: MaCCOBBIC OTKPBITHIC OHHaIZH-KprLI, OTKpI)ITI)II71 BHUACOAPXUB J'IeKLII/Iﬁ BY30B
Poccun https://www.lektorium.tv

35 |KubepJlennuka - HayuHast 3eKTpoHHas oubaroreka http://cyberleninka.ru

D6 |DHIUKIONEINYM [SHIMKIONEINH, CIIOBAPH, CIIPABOYHKMKH | - cripaBo4HbIH mopTan http://enc.biblioclub.ru

7.3 Ilepeuens HH(POPMALMOHHBIX TEXHOJIOT Ui

7.3.1 TIporpammHoe oGecneyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 lIpodeccnonaibubie 02361 JTAHHBIX M HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHbIH KaTanor HayuyHoi oudauoTeku Yenl'Y [DnekTponHsIi pecypce] : 6a3a manubix / Yensto. roc. yH-T. — UensOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaiis
American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. anri. — PesxxuM 10CTyma: TOIBKO U3 CETH
yHUBEpcHTETa. — TEKCT : SIEKTPOHHBIMH.

3. Web of Science : myapruaucuunminaapHas pedepatiBHas 6a3a faHHBIX / KoMITaHUs Thomson Reuters. — Pexxum qoctyma: st
3apeructpup. nojas3onareneil Uenl'Y. — TekcT : 31eKTpOHHBIN.

4. Scopus : pedeparuBHas 6a3a manusix / Elsevier BV. — URL: http://www.scopus.com/ — 3. aurit. — Pexxum mocTyma: uist
3apeructpup. noas3osareneil Uenl'Y. — TekcT : 31eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. arrn. — Peskum goctyma: s 3aperucTpup. nons3osateneit Yenl'y.
— Tekcr : 2IeKTPOHHBIN.

6. KOHCIIeKTBI JIeKIHii ¢ IEMOHCTPAIUSIME U BUPTYaIbHBIME J1JaD0paTOPHBIME 3KCIIEPUMEHTaMu Ha caiite http://teachmen.csu.ru

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOIY JIS)

Jlns peanuzanuy JUCHMIUIMHBL UCIIOIb3YIOTCS YUeOHBIE ayJUTOPHU JUL IPOBENEHUS 3aHATUI JIEKIIMOHHOIO TUIIA, IPAKTUYECKUX
3aHATUH, TPYNIIOBBIX U MHAWBHYAJIBHBIX KOHCYIbTANH, TEKYILETO KOHTPOIS ¥ IPOMEKYTOUHOH aTTECTAINH, & TAK)KE MTOMEILCHUS
JULS CaMOCTOATENbHON pabOThl. YueOHble ayAUTOPUU YKOMILUIEKTOBAHBI CIELUAIM3UPOBAHHON MEOEIBbIO U TEXHUYECKUMHU
CpeACTBaMH O0Y4EHHUS - MYJIbTUMEIUMHHBIM 000pyI0BaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKN).
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JInist mpoBeICHUS 3aHATHIA JISKIIMOHHOTO THUIA MPEJIaratoTcsi HAbOPhI JEMOHCTPAIOHHOTO 000PYA0BAHUS M YU4eOHO- HATJISIHBIX
nocoOuii (MynbTUMEIUITHBIC TIPe3eHTaln ). JIabopaTOpHbIE 3aHATHS TIPOBOAATCS B YUEOHBIX Ta00pATOPHUAX DIIEKTPUIECTBA U
OITHKH, OCHAIICHHBIX HEOOXOIMMBIM 000PYIOBaHHEM, IEPSUCHb KOTOPOTO MPUBEJICH B MACIOPTAX JabOpaTOPHid.

ITomereHust 111 CAaMOCTOSTENLHONW pabOThl 00YUAIOIINXCS OCHAIIIEHBI KOMIIBIOTEPHOHN TEXHHUKOW C MOIKIFOYEHUEM K CETH
"HHTepHeT" 1 o0ecnieyeHueM I0CTYIIa B 3IEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTeNbHYIO CpEly YHUBEPCUTETA.

9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA 110 OCBOEHUIO JUCHUTIIJIMHBI (MOY JIST)

OcBoeHue coepKaHus yIeOHOW TUCIUILIHHBL « DU3HKa» OCYIIECTBIAETCS HA JEKUUAX, MPAaKTHISCKUX 3aHATHAX U B IIpoIiecce
CaMOCTOATEIbHON yueOHO AesSTeIbHOCTH CTYIEHTOB.

JlekmoHHBIE 3aHATHS 00ECTIEUNBAIOT TEOPETHUECKOE U3YUeHNE TUCIUIUTNHEL. OCHOBHBIMH METOJaMH 00y4eHHs SBIISIOTCS
HUH(POPMAIMOHHO-00BSICHUTEIBHBIA 1 TPOOIeMHBIH. Ha JTeKImsax n3naraercs OCHOBHOE COJEPIKaHHUE TEM IIPOTrPaMMBbIl, IIPOBOJUTCS
aHaJIM3 OCHOBHBIX MOHATUI U pacCMaTPUBAIOTCS IPUMEPHIL.

JIeKIMOHHBIN MaTepHal SIBJISIETCS BXKHBIM, HO HE €IMHCTBEHHBIM UL YCBOCHUsI ydeOHOM aucuuiuiHel. Ero o0s3aresnsHo
HEOOXOIMMO IOTIOJHATH MaTepraloM OCHOBHOMU H JIOTIOHUATEIBHON JIUTEPATYPHI II0 TEME.

Oco0oe BHUMaHHE B TEUCHHUE CEMECTpa ClIelyeT OOpaTUTh Ha BRIIOIHEHUE PAOOT 1a00paTOPHOro NPaKTUKyMa: HEJIOMYCTUMBI
MPOIIYCKH J1ab0paToOpHBIX paboT 0e3 yBaKUTEIbHON IIPHYHHBI.

IIpy BO3HUKHOBEHHMU BOIIPOCOB 110 TeMaM, BBIHOCUMBIM Ha CPC, cienyer oOpaTUThLCS 3a KOHCYJIbTAIMEH K IpenoiaBaTelto,
BeylIeMY JISKIIMOHHBIE 3aHATH. [Ipr BOSHUKHOBEHUH 3aTPYAHCHU B IOHUMaHUH MaTeMaTHYECKOTO armapaTta GU3HKU cIeayeT
00paTUTBCS K COOTBETCTBYIOIIMM y4eOHUKAM 110 KypCy BbICLIEH MaTeMaTUKH.

BaxHBIM MOMEHTOM TIPH U3YYEHHH JFO0O0H TUCHUIIMHEI SBISIETCSI OPTaHU3aMUsI CAMOCTOATENBHOM padoTel. [Ipn ocBoeHNH
Marepuaia He ClelyeT CTPEMUTHCS K MEXaHUUECKOMY 3allOMUHAHUIO IPUBEICHHBIX OIIpeAeneHuH, (GOpMYIHPOBOK U MONOKEHUH,
eciu TpeboBaHMs K BaM mpsiMo He yKa3bIBalOT Ha 3T0. BrionHe 3¢ dekTHBHON MOXKET OKa3aThCs MOMBITKA IIOHATH CYTh SBJICHUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIIHPAsCh HAa MaTepHUall, COJEepKalllUiCs B peKOMEHA0BaHHOI auTeparype. Taxoke
PEKOMEHIyeTCs PABHOMEPHO PACTIPEIENATh Harpy3Ky CaMOCTOSITEIbHOTO O0OYUSHHS B TEUCHHE CEMECTpa.

B citydqae npuMeHeHUs IpU 00y4eHUH JUCIUIUIMHBL 3JICKTPOHHOIO O0YyYeHUs, AUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUI
o0Imenne 00yJaromuxcs U MPENnoAaBaTeNs OCYIIECTBISIETCS B PEKUME PETbHOTO BpeMeHH (OHJIaiH-JIeKIHY (BeOMHAPEI), YaThl,
BUJIC0-KOH(EPEHIINH U JIP.) WU OTI0KEHHOTO BpeMEHH (CHCcTeMa TucTaHionHoro ooy4denust Moodle, MS Office365, dpopymbr,
SJIEKTPOHHASI [T0YTa U JIp.).

IIpu 0Oy4yeHun null ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI SJIEKTPOHHOE 00YUCHUE, AUCTAaHIIMOHHbBIE 00pa30BaTe/IbHbIE
TEXHOJIOTHH TPEIyCMaTPHBAIOT BO3MOKHOCTD IIpHeMa-niepeadr MHYOPMaIHU B JOCTYITHBIX U HUX (hopMax.

Peanuzanust AMCUMILINHEI C IPUMEHEHUEM 3JIEKTPOHHOT0 00yUYeHUs, JUCTaHIIMOHHBIX 00pa3oBaTeIbHbIX TeXHOIOrUil (nanee — 20,
JOT) ocymectnisiercs: Ha OCHOBaHHHU «I10JIOKEHNSI O peaTi3allii OCHOBHBIX U JIOMOJHUTENBHBIX 00pa30BaTeIbHBIX IPOrpaMM €
MPUMEHCHHUEM DJICKTPOHHOI'O O6y‘{eHI/lﬂ U JUCTAaHLUHUOHHBIX O6p3.30BaTCJ]]>H])IX TEXHOJIOTUH B (peﬂepaﬂbHOM rocyJapCTBEHHOM
OFO[PKETHOM 00pa30BaTEILHOM YUPEKISHUH BBICIIET0 00pa3oBaHus «UeIssOMHCKHIA TOCYyJapCTBEHHBIN YHUBEPCHTET,
«[TonoxxeHns o mopsiKe 3a4era 00yJAIOIIMHUCS [0 OCHOBHBIM PO(MECCHOHANEHBIM 00pa30BaTeIbHBIM MIPOrpaMMaM BBICILETO
obpazoBanus B PTBOY BO «Uenl V» pe3yabTaToB OCBOSHUS B OPraHU3aLUX, OCYLIECTBISIONIMX 00pa30BaTENbHYIO
JeATeNTbHOCTD, YIeOHBIX MPEIMETOB, KypCOB, TUCHHUIUIAH (MOIYyJIeH), IPaKTHK, JOTIOJHUTENBHBIX 00pa30BaTEIbHBIX TPOTPaMM»
MOCPEICTBOM AJIEKTPOHHOH HHpOpMaMOHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl Vy». B HCKIIOYUTENBHBIX CIydasx
(popc-markop U T.I1.) IpH peanu3anuy 00pa3zoBaTenbHOM aesrenbHocTH ¢ mpuMenerneM D0, JIOT MoryT npuMeHsATh KOMIOHEHTEHI,
He BXOJUAIIYE B IEPEUeHb HIEKTPOHHONH HH(POPMALMOHHO- 00pa30BaTENbHON CPebl.

10. CHEIIMAJIBHBIE YCJIOBUSI OCBOEHMUS JUCHUIIIMHBI OBYYAIOIMMUCS C HHBAJINJTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXKXHOCTSAMMU 310POBbsA

OcBoeHNe JUCIMIUIMHBI HHBATHIAMHU U JTULAMU C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbsSI OCYLIECTBIISIETCS ¢ UCTIONb30BaHUEM
CHEUMAIBHBIX TEXHHUYECKHX CPEICTB M HMH(POPMALMOHHBIX TEXHOJIOTHH, HMpemocTaBiIsieMblXx PecypcHbIM y4eOHO-METOAMYECKHM
LEHTPOM 10 OOYYEeHUI0 WHBAIWIOB W JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMH 310poBbs Uenl'V mo 3ampocy oOydvaromierocs
(MOOWJIbHBIE CHENUaNbHblE TEXHUYECKHE CPEJICTBA Ul JIML C HapyIIEHWSAMHU 3pPEHUS U C HapyIIEHHEM CilyXa, aCCHCTHUBHbBIE
MH()OPMAIIOHHBIE TEXHOJIOTHN).

IIpu HeoOxomumocTH Ui OOYYarOLIIMXCS C HapyIISHHSAMH 3peHUs Ha pabouymx Mecrax Uil IPOBENCHHS NPAKTUUECKUX WIN
71a00paTOPHBIX 3aHATHH YCTaHAaBIMBAETCs CHELHMAJIBHOE MPOrpaMMHOE oOecredeHue (IIporpaMMa peueBOil HaBUTAIlUM, PEedYeBBIC
CHHTE3aTOPbI, SKPaHHbIE JIYIIBI).

B yuebOHble aynutopun obecniedunBaeTcss OECIPENSITCTBEHHBIH JOCTYI AJsl 00YyYaloMIUXCs ¢ WHBAJIHIHOCTHIO M C OTPaHHMYCHHBIMU
BO3MOKHOCTSIMH 370pOBbsL. B kKaxk10ii ayauTopuH, rie 00y4aroTcsi ”HBAIUIBI ¥ JIHIA C OTPaHHYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbS,
IpeyCMaTPUBAETCS COOTBETCTBYIOLIEE KOINYECTBO MECT ULl 0OYJAIOMNXCS ¢ YI€TOM HapyLICHUH UX 30POBbBSL.

© ®I'BOY BO «Henl'V»
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«YensOunckuit rocynapcrBeHnsliil yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma nucuuminasl "du3uka' Mo HanpaBIeHUIO NOATOTOBKH (crenuanbaoct) 10.05.01
"KommsioTepHast 6e3omacHOCT" HanpaBiieHHOCTH (Ipodmmo) crienuamn3anyst N 6 "MrpopMannoHHO- aHATHTHYECKAs cTp. 18
U TeXHUYeCKas SKcrnepTu3a komnbroTepHelx cucreM" ®I'BOY BO «Uenl'V»

Jnsi ocBOCHHS JUCUUIUIMHBI MHBAJNUIAM W JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 37I0POBbsl MPEIOCTABISAETCS JOCTYN K
HEeYaTHBIM MCTOYHUKAM, HMEIOIIUMCS B HaydHO# Oubmroreke Yenl'VY, ¢ MOMOIIBIO CHEHAIBHBIX TEXHUYSCKUX CPEICTB; TOCTYII C
MOMOIIIBIO CHEIUATBHBIX TEXHUYECKAX M TPOTPAMMHBIX CPEACTB K 3JCKTPOHHBIM HCTOYHHKAM, MPEACTAaBICHHBIM B (opme
3JIEKTPOHHOTO JIOKyMeHTa B (poHIe HayuHO# Onbanoreku Yenl'Y witu 31eKTpOHHO-OMOIHMOTEUHBIX CHCTEMAX.
Y4eOHO-MeTOANIECKe MaTepHabl I O0YYAIOIMXCS U3 YHCJA WHBAJIHU/OB W JIUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI
MPEOCTABIAIOTCS B POpMax, alaliTHPOBAHHBIX K O'PAHUUYCHHUSIM UX 3I0POBbSI U OCOOCHHOCTSIM BOCTIPHUATHS HH(POPMAIIUH.

JI71st MHBAJIMIOB U JIMIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI OCBOCHHE TUCIUILIHHBI MOXKET OBITh YaCTHYHO HIIU HOJTHOCTHIO
OCYIIECTBJICHO C UCTIOIb30BAHNEM JAUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOIOTHH.

[lp mpoBeAEHHH NPOMEKYTOYHOH AaTTEeCTAlMH [0 THCLMIUIMHE OOYYAIOIIMMCS C HWHBAJIUAHOCTBIO M C OrPaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0pPOBbsl O0ECIICUMBACTCS MO HX 3asABICHHIO MPEIOCTABICHHE B JOCTYIHOW (OpME B 3aBUCHMOCTH OT HX
WHANBHIYaJbHBIX OCOOCHHOCTEH HHCTPYKUMH O IOPSIKES MPOBEACHUS MPOMEKYTOYHOW ATTECTALMH, OLICHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3aJiaHus (MHChMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHUChMEHHO mpudtom bpaiins, ¢
HCIIOJIB30BAHIEM YCITYT aCCHCTEHTA, YCTHO).

ITpu npoBeeHUH MPOLIEAYPHI OLICHUBAHUS PE3YIIbTATOB 00YUCHHSI MHBAIUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3I0POBBS
IpeIycMaTpUBaeTCsl HCIONB30BaHue mpeaocTaBieHHbIX Yenl'Y min cOOCTBEHHBIX TEXHUYECKUX CPEACTB, HCOOXOAUMBIX MM B CBSI3U
C MX WHIUBHIYATBHBIMH 0COOEHHOCTAMH. [Ipr HEOOXOIMMOCTH HHBATIHUAAM H JIMI[AM C OTPAHHYCHHBIMHA BO3MOYKHOCTSIMU 370POBbS
OPEIOCTABIISIETCS TOMOIHUTENFHOE BPEMSI [UIs MOATOTOBKM OTBETA HA 33aHus, POLEAypa OLCHUBAHHS PE3YIbTaTOB O0YUCHHUS 110
JUCIUTUINHE MOXKET MPOBOTUTHCS B HECKOJIBKO ITAMOB.

© ®I'BOY BO «Uenl'V»
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