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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Llenbi0 OCBOCHHMST TUCIUILIHHBI «DU3HKay SIBIsIETCS (POPMUPOBAHKE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U
npruoOpeTeHne CTyICHTaMH 3HaHU# 00 OCHOBHBIX (DYHJIaMEHTAJIbHBIX 3aKOHAX (DU3HKH.

OCHOBHBIE 33J1a4H JUCITUTLUIHHBI: N3YyUYCHUE CTYACHTAaMHU OCHOBHBIX MMOHATHUN U 3aKOHOB (bPI3I/IKPI, 3HAaKOMCTBO C OCHOBHBIMHU
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 3ajadax.

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

OIIK-4.1. 3HaeT OCHOBHBIE 3aKOHBI MEXaHUKH; OCHOBHBIC 3aKOHBI TEPMOJIMHAMUKHU M MOJICKYJISIPHON (DM3MKH; OCHOBHBIC 3aKOHBI
AJIEKTPUYECTBA U MarHeTU3Ma; OCHOBBI TEOPUH KOJI€OaHUH U BOJIH, ONITUKH; OCHOBBI KBAHTOBOW (PM3UKH U (HU3UKH TBEPAOTO Tela.

OIIK-4.2. YMeeT ucrnonbp30BaTh MaTeMaTHIECKHE MOJIENTH (DU3MUYECKUX SIBIICHUI U MPOLIECCOB; PEIIATh TUIIOBBIC TPUKIIATHEIC
(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 npeamecTeyrniee:

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 noctmxkenus nnaunkaropa OITK-4.1:

— 6a30BbIE TEOPETHUECKHE 3HAHUS IO (DI3HKE;

— CMBICJI OCHOBHBIX TEPMUHOB U IOHATHH (U3UKY;

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

— 0 (U3HUeCcKUX Ipoleccax, IPOUCXOSIINX B OKPYKAIOLEM MUPE U, B YACTHOCTH, O PU3UIECKHUX MIPOLIECCaX, COMPOBOXKIAIOMINX
poheCCHOHANBHYIO AESTEIBHOCTS;

— OCHOBHBIE paBuyia 0QOPMIIEHUS MaTEPUAIIOB U PE3yIbTaTOB JJAOOPATOPHBIX UCCIIENOBAHUH;

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

— MpaBWIa U CIOCOOBI BEIYMCIICHHS IOTPEIIHOCTE MOTyUYCHHBIX JaHHBIX.

YMeTh:

Jliis noctmkenus naaukatopa OITK-4.2:

— TOJIB30BaThCS TEOPETHUECKIUMHU 3HAHUS U MTPAKTUYECKUMH HAaBBIKAMH, MOJYYCHHBIMHU B PaMKax U3y4eHHs Kypca oOuiel Gu3uKy;
— IPOTHO3UPOBATH MOCIEACTBUS PU3HMUESCKHUX MPOIECCOB MPOUCXOISNINX B IPOPECCHOHALHOMN IESTeIBHOCTH;

— aHaJIM3MPOBATH MOJYYCHHBIC IKCIIEPUMEHTAIBHBIC TaHHbIE.

Baaners:

Jns noctmwkenus naankaropa OITK-4.3:
— 6a30BEIMH TEOPETHICCKUMH 3HAHUSMH ¥ HaBBIKaMH JTa0OPAaTOPHBIX UCCIIEJOBAHUN B 00TaCTH (QI3HKIY;
— HaBBIKOM I'PaMOTHOTO IIPEJICTAaBICHHS PE3yIbTaTOB HCCICTOBAHMIT M HABBIKOM O(OPMIICHHS OTUYETOB 10 JTADOPATOPHEIM PaboTaM.

B pe3yjabTaTe 0CBOCHUSI TUCHUITIIMHBI OﬁyqamﬂlﬂﬁCﬂ JOJIZKCH

3.1|3nare:
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311

0a30BbIe TCOPETUUESCKUE 3HAHUS MO (DU3UKE; CMBICII OCHOBHBIX TEPMHHOB M MOHSITHI (DM3UKU; METOMBI U CIIOCOOBI
MOJTyYeHHS X OCBOCHUSI MaTepuaia o Hu3uke; 0 PU3HIECKUX MPOLEccax, MPOUCXOSIIINX B OKPYKAOIIEM MHDE U, B
YaCTHOCTH, O (U3UYECKHUX MPOLIECCax, COMPOBOXKAAIONINX MPOPECCHOHANBHYIO EITEIbHOCTh; OCHOBHBIC MPaBHJIa
0o(OpPMIICHHST MaTEPUAIIOB U PE3yJIbTATOB Ja00PATOPHBIX UCCIIETIOBAHUI; TpaBriIa OQOPMIICHUS TaOIHII, CXEM,
PHCYHKOB U YepTekeil B HayYHBIX OTUETAX; MPABHJIA M CIIOCOOBI BEIYHCIICHHUS MOTPEITHOCTEH MOTYYCHHBIX TaHHBIX.

3.2

YMeThb:

3.21

T10JIb30BATHCA TCOPETUICCKUMU 3HAHUA U MIPAKTUYCCKUMHU HaBbIKaMH, ITOJIYYCHHBIMH B paMKax N3Yy4YC€HUA Kypca
O6IIICﬁ (1)I/ISI/IKI/I; IIPOrHO3UPOBATH MOCIICACTBUSA (I)I/I?)I/I'-ICCKI/IX MIPOUECCCOB MPOUCXOAAIUX B HpO(bCCCHOHaﬂBHOﬁ
ACATCIBHOCTH, aHAJIU3UPOBATH ITOJYUYCHHBIC OKCIICPUMEHTAJIBHBIC JTaHHBIC.

3.3

Baagers:

331

0a30BBIMH TEOPETHYCCKUMU 3HAHMSAMU U HaBBIKAMHU JTAOOPATOPHBIX UCCIICIOBAHUM B 0071aCTH (PU3UKHU; HABBIKOM
IPaMOTHOTO MPEICTABICHNUS PE3yIbTaTOB HCCIICIOBAHUI M HABHIKOM O(OPMIICHHSI OTYCTOB I10 JIA00PATOPHBIM
paboram.

4. OFbEM JUCIHUIIIMHBI (MOIY.JIST)

O0was TpyaoemMKoCcTb 7 3ET

Yacos o yueOHOMY Tutany : 252 Buner konTponst B ceMecTpax:

B TOM YHCJIC :

ayIUTOpHBIC 3aHATHS : 136 3a4eTsl 4
camocTosTenbHas padota : 115,6 3a4eThl ¢ OIEHKOH 3

KOHTakTHas pabora: 136,4

HKP: 0,4
5. CTPYKTYPA U COAEP KAHUE JUCIIMIIJIMHBI MOOYJIS)
Kon HaumeHnoBanmue pa3jiesioB U TeM /BUA 3aHATHS/ Cemectp | YacoB JlutepaTtypa
| 3aHATHS [ Kvpc
Pazgen 1. ®usuyeckue 0CHOBbI MEXaHUKH
1.1  |IIpeamer ¢u3uku. Mexanuka u ee cTpykrypa. Moznenu B Mmexanuke. Cucrema 3 8 JI1.1J11.2 J11.3 J11.4
oTcueTa. TpaekTropus, ATMHA ITyTH, BEKTOp nepeMenierns. CKOpoCTb. 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  HesaBucumocTH eiicTBus cui. Tperuil 3akoH JI2.2J12.3 J12.4 J12.5
HrroTtona. 3akoH coxpaHeHHsT UMITYITbCa. 3aKOH JBKESHHSI IEHTPA 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. [Tone cu TAroTeHus. 013233 34 35 26
Kocmuueckne ckopoctn. MoMeHT nHepuun. Kunernaeckast sHeprus
BpauieHusi. MoMeHT cuiibl. OCHOBHOE YpaBHEHUE TUHAMHUKHU BPAIIaTEILHOTO
JBIDKCHUSI TBEPJIOTO Tesla. MOMEHT UMITYJIbCa ¥ 3aKOH €0 COXpaHEeHUsL.
ConocTaBieHHEe OCHOBHBIX BEJIMYMH M COOTHOIIEHHUHN IS IIOCTYNATELHOTO 1
BpaIlaTeIbHOTO OBIKEHUs Tena. /JIex/
1.2 Kunemarunka. JIlunamuka MaTepuainbHoil Touku. PaboTa u sHeprus. MexaHnka 3 23 |JI1.1J11.2J11.3J11.4
TBEPAOTO Teja. DIEMEHTHI ClIeNUaIbHOW TEOPHH OTHOCUTENLHOCTH. /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
0103233343536
Pa3nen 2. Moaekyasipuasi pu3nka u TEepMOANHAMHIKA
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crp. 5

2.1 CraTtucTuueckuil 1 TEpMOJUHAMUYECKHH METObI UCCIIEI0BAHUSL. 8 J1.1J11.2 J11.3 J11.4
Tepmoamnamudeckas cucrema. Temmeparypa. Moaens uieaipHOTO rasa, JIT.5 JI1.6 JI1.7 JI1.8
OCHOBHBIE 3aKOHBI HJIEAJILHOTO ra3a. Y paBHEHHE COCTOSHHS UACAIBHOIO Ta3a. JI1.9 J11.10 JI1.11
Ocnosnoe ypaBuenne MKT uneansaoro raza. CpegHsist KBagpaTUIHAS JI1.12 J11.13J12.1
CKOPOCTb MOJIEKYJI H€aNbHOr0 ra3a. 3akoH MakcBellia 0 pacupee/eHUU J12.2 J712.3 J12.4 JI2.5
MOJIEKYJ UACAIBLHOIO ra3a o cKopocTsaM. CKOPOCTU XapaKTepHU3YIOLIIe J12.6 J12.7J13.1 JI3.2
COCTOSIHUE UIeabHOTO Ta3a. bapomerpudeckas ¢popmyina. Pacnipenenenue JI3.3J13.4 JI3.5 J13.6
Bonbumana. Cpensss JulnHa CBOOOIHOTO pobera MoeKyi. SIBneHue JI3.7
nepeHoca. TemnonpoBoaHocts. JJuddysus. BuyTpeHnee Tpenne (BI3KOCTb). 213233 3425 26
BHyTpeHHss SHEeprusa TEpMOIMHAMUYECKON cucTeMbl. Uuco cTeneHei
cBoOobL. 3akoH bonpMana 0 paBHOMEPHOM paclpeelIeHUH YHEPTUH 10
cTerneHsaM cBoboasl. Ilepoe Hauano TepmoauHamuku. Pabora ra3a npu ero
pactmpenun. TemoeMKocTb. MoApHas TEMI0EMKOCTh IIPU MTOCTOSHHOM
00beMe. MosipHast TEIIOEMKOCTh IIPU IIOCTOSHHOM JaBJICHUU. Y paBHEHUE
Maiiepa. M3omporieccel. AnuabaTuyeckuii porecc. Pabora raza B
annabatuyeckoM mpouecce. [Tonutponuyeckue mpoueccsl. Kpyrosoit
nporiecc (ukn). KT/ kpyroBoro nporecca. OOpaTUMbIi  HEOOPATHMBIi
npoueccel. DHTponus. M3Menenue sHTponuu. CTaTUCTUUECKOE TOIKOBAHHE
suTponuu. [Iporeccst Bo3pacranus suTponuu. Bropoe Hagaio
TepMoauHaMuKH. TpeTbe Hauaao TepMOAUHAMHUKU. TenoBble ABUraTeId U
xonoawibHbIe MammuHbl. Teopema Kapno. Lukn Kapuo. YpaBuene Ban-nep-

Baanbca. 30TepMbl peanbHbIX ra30B. BHYTpeHHsS SHEeprus pealbHOro rasa.
Kunkoctu u ux onucanue. [loBepxHoctHOE HaTsHKeHHEe. CMaunBaHuUE.
Kpucramndeckue 1 amop¢dHble TBepAble Tesla. TUIIbI KPUCTAILIOB.
TermoeMKocTh TBepABIX Tell. MI3MeHeHne arperaTHeix cocTosiHuA. Pa3oBbie
nepexonpl. JlnarpamMma coctosiHus. Y paBHenue Knaneiipona-Knaysuyca.
AHanu3 aAuarpamMMel coctostHus. /JIex/

2.2 MornekyIapHO-KUHETHYEeCKas! TEOPUS UACAIbHBIX ra30B. TepMoIUHaAMHUKa. 23 |JIL.1JI1.2J11.3J11.4

PeanbHble ra3sl, )KUAKOCTH U TBepbie Temna. /Cp/ JI1.5 J11.6 JI1.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1
J12.2 J12.3 J12.4 J12.5
J12.6 J12.7J13.1 JI3.2
JI3.3 J13.4 J13.5 J13.6
JI3.7
01 32 33 24 25 56
Pa3gen 3. DieKTpHUYECTBO U MATHETU3M
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cTp. 6

31 Onexrpuueckuil 3apaj. 3akoH Kynona. HanpsbkeHHOCTH 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 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/ 8 JI.1J11.2 J11.3 J11.4
JI1.5 JI1.6 JI1.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1
J12.2 712.3 J12.4 J12.5
JI2.6 JI12.7J13.1 JI3.2
JI3.3 J13.4 JI13.5 J13.6
JI3.7
31 32 33 24 25 56
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3.4 JlaGopaTopHbIil IpakTUKYM 110 JIeKTpoArHaMuke /JI1ad/ 18 |JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6 J11.7 J11.8
JI1.9 JI1.10 JI1.11
JI1.12 J11.13J12.1
J12.2 J712.3 J12.4 JI2.5
J12.6 J12.7J13.1 JI3.2
JI3.3 J13.4 JI3.5 J13.6
JI3.7
31 32 33 B4 35 D6
3.5 JlaGopaTopHBIi IPaKTHKYM 110 MarueTusmy /J1a6/ 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
J12.2 J12.3 J12.4 J12.5
J12.6 J12.7J13.1 JI3.2
JI3.3 J13.4 JI3.5 J13.6
JI3.7
91 32 33 24 25 56
3.6 JnekTpocTaTtuka. DiuekrpoauHamuka. Marnerusm /Cp/ 29,8 [JI1.1J11.2J11.3J11.4
JI1.5 J11.6 J11.7 J11.8
JI1.9J11.10 JI1.11
JI1.12 J11.13J12.1
J12.2 712.3 J12.4 J12.5
JI12.6 J12.7J13.1 J13.2
JI3.3J13.4 JI3.5 JI3.6
J13.7
91 32 33 24 25 56
Pa3nen 4. Kojiebanus 1 BoJiHbI. BoJIHOBasi U KBAaHTOBAasi ONTHKA
41 Kone6anus. OOuuii noaxo/ K M3y4eHHIO KOIeOaHni pa3inaHoi (rU3nIecKoi 12 |[JI1.1J11.2 J11.3 J11.4
npuposl. 'apMoHNUYeckue KoaeOaHus U UX XapaKTePUCTUKU. JI1.5 JI1.6 JI1.7 JI1.8
JuddepenipanbHoe ypaBHEHHE TAPMOHUIECKUAX KOJICOAHUIA. JIT.9 JI1.10 JI1.11
DKcnoHeHnranbHas popMa 3arnucu rapMOHHUECKUX KoJIeOaHHH. JI1.12 JI11.13J12.1
MexaHu4YecKre TapMOHHYECKHE KoJicOaHusl. DHEPTUsl MaTEPUATbHON TOYKH, J12.2 J12.3 J12.4 J12.5
COBepIIAIoIIeH rapMoHIYecKue KoneOanus. 'apMOHUYIECKUH OCIUIIISTOP. JI2.6 J12.7J13.1 JI3.2
[IpyxwuHHBIH MasTHEK. MaTeMaTndecKuii MasTHUK. DU3NYeCcKuii MasTHUK. JI3.3J13.4 J13.5 J13.6
OnexTpuueckuil konebarenbHbI KOHTYp. CTanuu Kojae6aHuii B JI3.7
HCATH3UPOBAHHOM KoJieOaTeibHOM KOHTYpe. CBOOOIHBIC TApMOHUYECKUE D132 33 34 35 236
Kosie6aHus B KojeOaTeIbHOM KOHTYpe. CI0)KeHHe FapMOHUYECKUX
kosieOanuii. buenus. 3aryxatorue konebanus. JudpdepeHumanpaoe
ypaBHEHHE CBOOOJIHBIX 3aTyXaroIIUX KoJeOaHH JIMHEHHO! CUCTEMBI.
HexpemeHT 3atyxaHus. JJ0OpOTHOCTH KonebaTebHOM crucTeMsbl. [IpuMepsl
CBOOO/IHBIX 3aTyXalomUX KojaeOanuil. Boinyxnennsle konebanus. Pezonanc.
[IepemenHsIil Tok. JlelicTByIOIIEE 3HAUEHNE TIEPEMEHHOIO TOKa. MOIHOCTS,
BBIIETIsIEMAs B LIETIM IIepeMEHHOro Toka. BomHoBOI nporecc. Ynpyrue
BOJIHBL. YTIpyras rapMoHu4eckas BosiHa. berymue BoHbl. @a30Bas CKOPOCTb.
Bonnosoe ypasHenue. [Ipunnun cynepnosunuu. I'pynmnosas ckopocTs.
Wntepdepenuns BoiH. CTOSUNE BOJHBL. JJIEKTPOMArHUTHBIE BOJHBI.
ITonepeyHOCTH 3MEKTPOMArHUTHBIX BOJIH. DHEPIHs 3JI€KTPOMATHUTHBIX BOJIH.
/JTex/
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4.2  |Untepdepenuus ceera. Audpakims cera. ucnepcus ceera. [Tonspusanus 4 8
cgeta. TeroBoe u3nydyenue. 3akoH Kupxroda. 3akon Credana-bonpumana,
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 J11.8
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 8

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

4.4  |JIaGopaTOpHBIi IPaKTUKYM IO BOJIHOBOH ontuke /JI1ad/ 4 18

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
J12.2 712.3 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 8

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 JI12.7J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7
013233343536

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 U aTOMHOIO siApa
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5.1 Crpoenne aroma. Mozenu atoma TomcoHa u Pezepdopna. Jluneituarsiit 14 [JI1.1J11.2 J11.3 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
HeorpeeneHHocteil. BomHoBas QyHkims u ee cBoiicTBa. 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
"moreHuuanpHou siMe" ¢ 6eckoHeYHO BhICOKUMH "creHkamu'". [Ipoxoxnenue JI3.7
YacTHIIBI Yepe3 NMOTeHIUANbHBIH Oapbep. TyHHenbHbIN 3 dekT. JIuHnenHbIi 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 OO30HBHI.

[TonsTust 0 kBaHTOBO# crarucTuke bo3e—DitHmTeitHa n ®epmu—/{npaxa.

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

PenTreHoBcKue crieKTphl. MoneKysipHbIe crieKTpbl. KomMOuHalmonHoe

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

BBEIHYXeHHOE m3nmydenue. Jlazepsl. CTpoeHne 1 BayKHEHUIITNE CBOMCTBA SAEP.

ATOMHBIE si1ipa ¥ uX onucanue. Jleekt Macchl U dHeprus cBs3u supa. Crnux

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

sapa. PanyoakTuBHOE U3JIy4EeHUE U €r0 BUIbL. 3aKOH PaIHOaKTHBHOIO

pacnaza. [IpaBuna cMemenus. Anbga-pacnan. bata- pacnaj. AHTHYACTHIBI U

uX aHHUTWISIIMA. [ aMMa-usnydenue. JJo3uMeTpuieckre BeITHIuHbI 1

enuuuibl. Ipdext Méccbayspa. [TprbGOpsI I periuCTpaIliiy PaTHOAKTHBHBIX

W3JTYYEHU U yacThl. SInepHble peakuy X OCHOBHBIC THIIBL. SliepHbIe

peakuuu moj neicTBUEM HeUTpoHOB. Peakunu genennu siapa. Lemnas

peakiys aeneHus. SnepHele peakTopsl. Peakiust CHHTEe3a aTOMHBIX sLIIEp.

dyHIaMeHTAIbHBIC B3aUMO/ICHCTBUSA. DIIeMEHTapHbIC YacTUIbI. /JIek/

5.2 AtomHas ¢usuka. SAnepHas ¢usuka /Cp/ 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 0,2 |JI1.1J11.2J11.3J11.4

WuauBuayaibHble KOHCYJIBTAIMH, TEKYIUi KOHTpoJb /MKP/ JIT.5 JI1.6 JI1.7 JI1.8
JI1.9 J11.10 JI1.11
JI1.12 J11.13J12.1
J12.2 712.3 J12.4 J12.5
JI12.6 J12.7J13.1 J13.2
JI3.3J13.4 J13.5 JI3.6
J13.7
31 32 33 24 25 56
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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 J11.13J12.1
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. [lepeyeHb BUIOB OLIEHOYHBIX CPENACTB

TecTupoBaHHe IO 3aJaHUSM CIEIYIOINX pa3iesioB: GU3HIECKHEe OCHOBBI MEXaHUKH, MOJIEKYJIIpHAsl pH3HKa U TEPMOJHUHAMUKA,
AIIEKTPUYECTBO U MAarHeTH3M, KOJIOaHHsI U BOJIHBI, BOJIHOBAs M KBaHTOBAs ONTHKA, CTPOSHHE 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 TeKle.[efI aTrrecranuu

TunoBsle KOHTPOJIBHbIE 3alaHUS

1. Bo cKoJIBKO pa3 INIOTHOCTH BO3yXa, 3aMIOJHSIONIET0 IIOMEIIeHHe 3UMOH ITPpY 3aJaHHOHN TeMIlepaType, OOJbIIe ero INIOTHOCTH
JIETOM IIpU IaHHOH TemmepaType? JlaBieHue ra3a MOXKHO CUMTATh IIOCTOSIHHBIM.

2. Ilpu nogbeMe BepTojIeTa Ha HEKOTOPYIO BBICOTY OapoMeTp, HaXOAAIIMICS B €ro KaOHHe, H3MEHHJ CBOE ITOKa3aHHe Ha HEKOTOPOe
3HaueHue. Ha kakoif BbICOTE JIETUT BEPTOJIET, €CIIU Ha B3JICTHOH IIIOMa ke OapoMeTp IOKa3bIBall U3BECTHOE 3HAUCHHE?
TemnepaTypy Bo3ayxa CYUTATh MIOCTOSIHHOW U M3BECTHOM.

3. Ompezenute yAenbHYIO TEINIOEMKOCTh IIPU IIOCTOSHHOM JaBJICHUU KUCIIOPOJA.

4. Kucrnopoa Maccoif M HarpeBaroT MPH ITOCTOSIHHOM JaBiieHnd. HauanbHas u koHeYHas TeMiieparyphl qanbl. OnpenennuTsb
M3MEHEeHHe BHYTPEHHEH DHEPTHH ra3a.

5. MneanbHas TemoBas MalinHa, padoTaromas no nukity KapHo, coBepiiaeT 3a OAuH UK HEKOTOpyIo padoty. Temneparypa
HarpeBatels ¥ TeMIIepaTypa X0JIOIMIbHAKA H3BEeCTHBI. HallIuTe KOMMYECTBO TEIUIOTHI, OTAaBaeMOE MAIIMHOM 32 OJTUH MK
XOJIOJUIIBHUKY.

6. JIBa paBHBIX OTPHLATEIBHBIX 3apsiia HAXOIATCS Ha 3aJJaHHOM PACCTOSIHUM JAPYT OT npyra. OmpeaenuTe HanpsHkeHHOCTh OIS B
TOYKE, PAaCIIOJI0KEHHON Ha HEKOTOPOM PACCTOSHHUHU OT 3aps/I0B.

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

8. JlmiHA BOIJTHEI CBETa, COOTBETCTBYIOIIAst KpacHO# rpanune Gpotodddexra, st HEKOTOPOTO MeTalla, paBHa HEKOTOPOH [UTHHE
BoyiHEI. Haiitn paGOTy BBIXOJ@ 3JICKTPOHOB M3 METaJlyla U MAKCUMAJIbHYIO CKOPOCTD 3JICKTPOHOB, BBIPBIBAEMBIX U3 3TOI'0 METaJlIa
CBETOM C 3aJJaHHOH JJIMHON BOJIHBI.

9. Kakoii uzoron obpasyetcs u3 Topust mocie ueTslpex anbga-pacnanos u IByX OeTa-pacrnanon?

10. DHeprus CBS3H SIpa, COCTOSIIETO U3 TPEX MPOTOHOB U YETHIpEX HEUTPOHOB, n3BecTHA. ONpeIeUTh MacCy HEHTPAITLHOTO
aToMa, 00J1aAaI0IEro STUM SAPOM.

KoHTponbHbIe BOPOCH A1 01poca 1o 1abopaTopHbIM paboTam

. UTo Takoe SKBUINOTEHLHUAIbHAS IOBEPXHOCTH?

. Jloka)kuTe OpTOrOHAIbHOCTh CHJIOBBIX JIMHUN U SKBUIOTEHIMANBHBIX IOBEPXHOCTEH B 3I€KTPOCTATUUECKOM IIOJIE.
. B uem oTinuue NpoBOJHUKOB, OIYIPOBOJHUKOB U U30JSATOPOB?

. GU3MUYECKUH CMBICII SHEPTHH aKTHUBALMK HOCUTEIEH B OITYIPOBOJHUKE

. Kak 1BUKETCSI 2JIEKTPOH B OJJHOPOIHOM MarHUTHOM I0j1e?

. Kakas cBs3p Mexny siBiaenuem Xosuia u cuioit Jlopenna?

. Ompenenure noHATHE "HNOABIXKHOCTH HocuTens 3apspa’. Kak cBsi3aHa NOABHXKHOCTB 3apsa C IEKTPONPOBOAUMOCTBIO
BellecTa?

8. Uro Takoe MarHUTHasi BOCIPUMMYUBOCTb BeleCTBA?

9. Uem oTnMuaroTcs Aua- U peppoMarHuTHbIC BeuiecTBa?

10. Kaxoif 3HaK UMeeT MarHUTHAst BOCIIPUIMYHBOCTD JUIS JHAMArHETHKOB, TapAMarHEeTHKOB, (eppOMarHeTHKOB?
11. Kak cBs3aHa MarHuTHasi BOCIPUUMUYUBOCTh C MATHUTHOW POHUIIAEMOCTBIO?
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12. Yem ¢eppoMarHeTHKH OTJIMUAOTCS OT APYTUX BEIIECTB?

13. Yro Takoe nomen? [Touemy deppomMarHeTuk pa3ouBaeTcs Ha IOMEHBI?

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 1o ko3 puIMeHToM 3aTyxaHusl, Jjorapudmuueckum nekpemeHToM? KakoBa CBA3b MKy HUMU?

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

19. HauepTute cxemy Hocle10BaTeIbHOrO (IapaiebHOr0) KOHTypa. OOBSACHUTE NPOLECCH], IPOTEKAIOINE B KOHTYPE IIpU
MOAKIIOYEHUH K HEMY UCTOYHHKA EPEMEHHOTO HAIPSDKEHHUS.

20. Kakum 00pa3oM ONUCHIBAETCS CONPOTUBICHHE KOHTYpa IEPEMEHHOMY TOKY?

21. Kak coOcTBeHHas 4acTOTa KOHTYpa 3aBUCHT OT ero napameTpoB? Kak 100pOTHOCTh KOHTYpa 3aBUCHT OT €r0 MapamMeTpoB?
22. Ha3oBuTe OCHOBHBIE JETAJIU ONTUYECKON 4aCTU MUKPOCKOIIA, X HA3HAUECHUE.

23. Kak onpenensioT TMHEHHOE yBeTNIeHNe MUKPOCKoma?

24. B ueM omiinune aOCONIOTHOTO U OTHOCHTENILHOTO IIOKa3aTelIs IPEIoMIIeHUs?

25. ChopmynupyiTe OCHOBHBIC 3aKOHBI OTPAKCHUS U TPEIIOMIICHHS.

26. KakoBa cBsi3b I10Ka3aTeNIsl IPEIOMIICHUS CPEIbl U CKOPOCTH CBeTa B Heil?

27. UTto HA3BIBAIOT IMHON KOTEPEHTHOCTH, BPEMEHEM KOTEPEHTHOCTH?

28. B uem omiinune reOMeTpUIECKON Pa3HOCTH X0J1a Iyueil OT ONTUYECKOM pa3HoCcTH Xo1a?

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

30. Kakoe (TeMHO€ WU CBETJIOE) MATHO OyZIeT B LIEHTpe HHTePPEPEHIIMOHHOI KapTUHEI Kojel HeloToHa npu HabmoneHuu B
otpakeHHOM cBeTe? OOBSICHUTE 3TO.

31. Yem OI'paHUYIMBACTCA MPEACIIbHAs TOJIINHA CJI0s I/IHTep(i)epeHIlI/II/I? Hoquy Ipu OAHUX CBCTO(bI/IJ'ILTan BHJIUMOC YK CJIO KOJICIT

OobIIe, IpU APYTUX MEHBIIIE?

32. Kak snekTpoHHast TeOpusi OOBSACHSET SBJICHHUS JUCTIEPCUH?

33. Yro Takoe HOpMaJbHAS U aHOMaJIbHAsI TUCTIEPCHs CBeTa?

34. Yro Takoe paszpemaromas cnocoOHOCTb, OT YE€ro OHa 3aBUCUT?

35. Yem ommmuaeTcs AM(GPAKIMOHHBINA CIIEKTP OT MPU3MATHYECKOTO ?

36. Chopmynupyiite npunnun I'toiirenca- @penens.

37. B uem 3akimouaetcs Meto1 30H Openens?

38. Kak n3MeHsieTcsi KapTHHA Ha DKpaHe B 3aBUCMOCTHU OT YMCJIA OTKPHITHIX TUPPAKIUH HA KPYTJIOM OTBEPCTHU?
39. BeiBectn 3akoH byrepa-Jlambepra.

40. Kak 0OBSICHUTH HaIU4Ue OKPACKU Y NIPO3PAUHBIX TeN?

41. Kaxo#i cBeT Ha3bIBAIOT TUIOCKOTIOISIPU30BAHHBIM?

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

43. B ueM COCTOMUT SIBJICHHE ABOMHOIO JIy4eIpeIOMICHUS?

44. Kak moixyquTs KPYroBYIO U SJUTHIITHIECKYIO MOJISIPU3AIHIO?

45. Kakue marepuaibl 00/1a1a10T CBOMCTBOM MCKYCCTBEHHOT'O IBOWHOTO JIy4eTIPEIOMIICHUS U IIPU KaKUX BO3JEHCTBUAX?

6.3. TunoBbie KOHTPOJIbHbIE BONPOCHI U 3aJaHUA A5 POMEKYTOYHOIH aTTecTaluu

TunoBsle KOHTPOJIBHBIE BOIPOCH! JUIS IPOMEXKYTOUHOH aTTeCcTaluy (3aueT)

1 ITpenmer puzukn. dusnueckue namepenus. PasmeprHocts. Cuctemsl equHuL. CKasIpHbIE H BEKTOPHBIE BETMYUHBL.
2.Kunemaruka matepuanbHOi Touku. Crcrembl oTcuéra. CucreMbl KOOpAuHAT. J[BHxKeHHe B MexaHHKe. [lepemereHue.
Tpaexropusi, myTh.

3.Ckopoctb. YckopeHHe. PaBHoepeMEeHHOE MOCTYNaTeNIbHOE IBHKEHHE.

4. KpusonuneitHoe nBmwxeHne. HopManbHOE U TaHT€HIIMAIBHOE YCKOPEHHs. YTIIOBasi CKOPOCTh, YTIIOBOE YCKOPEHHE.
5.Wnepuuansublie cucremsl otcuéra. [Ipununn nnepuuu. Ilepssiit 3akon Hetotona. Cuita, BUzibl B3aMMOI€HCTBHUS.
6.Bropoii 3akon HeroToHa. Macca. Ummynbc. Tpetuii 3akoH HpioTOHa. 3aKOH COXpaHEHUS UMITYJIbCA.

7.OCHOBHBIE CUJIBI B KJIACCHYECKOH MEXaHHKE.

8.Pabota cunbl. MomuocTs. OHeprus. Kuneruueckas u noreHnuanpHas sHeprui. KoncepsaTupHas 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.
IlocTynarensHoe, BpalaTeabHOE U INIOCKOE IBUKCHUSL.

12.BpamaTtensHoe IBIKEHUE a0COTIOTHO TBEPAOTO Tela BOKPYT HEMOABIKHON oc. MOMEHT HHepUUH. MOMEHT UMITYJIbCA.
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 ITPECTABICHUS MOJICKYISIPHON (U3HKH, OCHOBHBIE TEPMOIMHAMHYECKHE TTapaMETpBhI.

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

18.0cHoBHoe ypaBHeHue MKT uneanbHoro raza. Temmneparypa Kak Mepa CpefHell KUHETHUECKOH SHEpIum.
19.PacnipenienieHne 4acTHIl 10 CKOPOCTSIM U 110 3Ha4eHusM sHepruu (Makcseiuia, 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 K HEOOPATUMBbIE MPOIECCHL. DHTPOIHUS KaK TEPMOJIUHAMUYCCKHUI TapameTp.
25.CraTucTHYeCKOe TOJIKOBaHUE SHTPONUHU. BTOpoe Havano TepMOAUHAMUKY. DBOJIOLUS WX HaKOIUIeHHUE SHTponuu? TpeTbe
HayaJlo TePMOJIUHAMUKH.

26.TennoBoii aBurarens, k. LHuxi Kaprao, Teopemsr Kapho.

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

28.KunxocTy, MOBEPXHOCTHOE HATSDKEHUE.

29.TBepasie Tena, THITHI KPUCTAIIIOB.

30.dazoBble nepexoabl MEPBOTo U BTOporo poxa. [Ipumepsr (moapobHO pa3oOpaTs).

TunoBble KOHTPOIBHBIE BOMIPOCHI ISl IPOMEXYTOTHOM aTTecTanuu (IK3aMeH)

31.IIpupona sneKTpudecTBa. DIEKTPUUECKHUN 3apsil, 3aKOH COXPaHEHUs 3JIEKTPUIECKOro 3apsia, 3akoH KynoHa.
32.O5neKTpocTaTHUECKOe 10JIe, CHIIOBBIC IMHUHU, HAIPSKEHHOCTD, IPUHIIUII CYIIEPIIO3UIINH.

33.TToToK BEKTOpa HaNpsKEHHOCTH, Teopema ["aycca.

34.PaboTa cri 3JeKTPpOCTAaTHIECKOTO OIS, IUPKYIIALS BEKTOPA HANPSDKEHHOCTH, (PU3HYECKUI CMBICI TEOPEMBI O IUPKYIISIIHH.
35.IloreHiuan, pa3HOCTh IOTCHIHANOB, S3KBUIIOTCHIUAIbHBIE TOBEPXHOCTH. CBSI3b MEXKAY HANPSHKEHHOCTBIO U IIOTEHIUAIOM.
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, MEXaHH3M IPOBOIUMOCTH METAJLIOB.

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

42 .CropoHHHuEe cuibl, 3ak0H OMa U1t HEOTHOPOIAHOTO YYacTKa LIEMH.

43.CoenuHeHNE TIPOBOTHUKOB.

44 TTpupona marHeTuzmMa. MarHuTHOE TI0JI€, CUIIOBBIE JIMHUK MarHuTHOTO 1oy, Cuina JlopeHua, 3akoH Amnepa.

45.3akon buo-Casapa-Jlamiaca, IpuHINT CYNEPIIO3UIMH, MArHUTHOE T10JI€ IPSIMOJIMHEHHOTO MPOBOJJHUKA C TOKOM.
46.Teopema 0 IMPKYJSIHHU I MATHUTHOTO TIOJISL, €€ (PU3NIECKHIA CMBICII.

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

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

49 BozuukHoBeHue D/IC B ABHXKYIIEMCS U HETIOABI)KHOM IIPOBOJAHUKAX, TE€HEPATOPHI 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'apmoHMYecKue KoaeOaHus, UX XapaKTePUCTUKH. Y PABHEHUE FAPMOHUUCCKUX KOJIEOaHUH. DHEprus Npu KoJaeOaHusIX.
53.MexaHndecKre TapMOHNYECKHE KOIeOaHHs (TapMOHUYECKHE OCIMIDIATOPEI (MasTHUKH)).

54.2OnexTpoMarHUTHbIE TapMOHHYECKUE KoJIeOaHus (3IEKTPUUECKU KoneOaTeIbHbIN KOHTYD).

55.CnoxxeHue rapMOHHUYECKUX Konebanuii. buenwne.

56.3aryxaronue konebanus. JlekpeMeHT U J0OPOTHOCTb.

57.BeinyXIcHHbBIC KOoJieOaHus. Pe3oHaHc.

TumnoBble KOHTPOJIBHBIE BOIPOCH! JUIS IPOMEXKYTOUHOH aTTecTaluy (3K3aMeH)

58.IIpupona BosmHOBOTO Npouecca. BonmHbl. YpaBHeHue Oeryieit BonHbl. BoaHoBoe ypaBHeHue.

59.Murepdepennys BoaH. CTOSUME 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, muHeHuaThIi CIEKTP aTOMOB.

64.Ilocrynatsl bopa, ciektp atoma Bonopona o bopy.

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

66.BorrHOBast GYHKIMS, €€ CTaTHCTHYESCKUI cMbIch, obuiee ypaBuenue Illpenunrepa, ypaBHenue Llpeaunrepa st cTalinoOHApHBIX
COCTOSIHUI.
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67.Hactuna B OJHOMEPHOH MPSIMOYTOJIbHOW TTOTEHIMAILHOH sIME C OECKOHEYHO BHICOKUMH CTEHKAMHU.
68.KBanToBsie uncna, npuanui [laynu, pacipeaeneHue 3JIeKTPOHOB B aTOME MO COCTOSTHUSIM.
69.Pa3mep 1 cocTaB aTOMHBIX SI€p, MAacCCOBOE M 3aps/I0BOE YKCIa. DHEPTHUS CBSI3H P, SICPHBIE CUJIBL.
70. PagroakTHBHOE U3JIyYCHHE U €T0 BUJIbL. 3aKOHOMEPHOCTH aib(da, 6eTa U raMMa pacrajos.

71. 3akoH paanoakTUBHOTO pacnazia. Ilepuoxa nonypacnana.

72. SlnepHble peakyH, LEMHbIE SepHble peakiuu. TepMosIepHbIe pEeaKIHH.

73. Knaccugukaiys 3J1eMEHTapHBIX YaCTHII, KBAPKH.

74.Busibl B3aMMOJICHCTBYS SIIEMEHTAPHBIX YacTHUI.

THUNOBBIE KOHTPOJIBHBIE 3aJaHUs JUIS IPOMEXYTOUHOH aTTecTalnuu

1. Bo ckosbKo pa3 IJIOTHOCTH BO3/1yXa, 3aIOJHSIOIIET0 [TOMEIICHHE 3MMO IIPH 3a/laHHO TeMIeparype, O0oblIe ero MIOTHOCTH
JIETOM IpH JaHHOH TeMmieparype? JlaBieHune raza MOKHO CYUTATh OCTOSHHBIM.

2. [Ipu nogpeme BepToieTa Ha HEKOTOPYIO BBICOTY OapoMeTp, HaXOAALIMIACS B ero KaOuHe, U3MEHHII CBOE MTOKAa3aHUE HAa HEKOTOPOe
3Ha4yeHue. Ha Kakol BBICOTE JICTUT BEPTOJIET, €CIIM Ha B3JICTHOH IO Ke OapOMeTp MOKa3bIBaJl M3BECTHOE 3HAYCHHE?
Temneparypy Bo3/lyxa CUMTaTh IIOCTOSHHOM U N3BECTHOI.

3. OmpexpenuTte yAeNbHYIO TEINIOEMKOCTh IIPH IIOCTOSTHHOM JIaBIICHUH KHACIOPO/a.

4. KucnopoJ Maccoif M HarpeBaroT IIpU MOCTOSIHHOM JaBieHuH. HauanpHas 1 KoHeuHas TeMIepaTypsl AaHbl. Onpenenurb
U3MEHEHUE BHYTPEHHEH SHEpruu rasa.

5. W neanpHast TemioBas MaliiHa, paboTaroiias no 1ukiy KapHo, coBepiaet 3a OJ[MH IIMKJI HEKOTOpyo padoty. TemmnepaTypa
HarpeBarells U TeMIepaTypa X0olIo MIbHUKA U3BeCTHBI. HaliiuTe KOIM4YecTBO TEIIOTHI, OTAaBAEMOE MAIIMHOM 3a OJIUH LUK
XOJIOVIIBHUKY.

6. JIBa paBHBIX OTpHULIATEIbHBIX 3apsAa HAXOIITCS Ha 3aJJaHHOM PACCTOSIHUM APYT OT Apyra. OnpeaenuTe HapsHKeHHOCTh 0TS B
TOYKE, PaCIIOJI0KEHHON Ha HEKOTOPOM PACCTOSIHUHM OT 3aps/I0B.

7. C KaKoi CKOPOCTBIO JIOJIKEH JBUTAThCS 3JIEKTPOH, YTOOBI €70 UMITYJIbC ObLI paBeH UMITYJIbCy (POTOHA C 3aJaHHOI JUIMHON
BOJIHBI?

8. JluHa BOJIHBI CBETa, COOTBETCTBYIOIIAsl KpacHOil rpanule GpoTtodddexra, Uit HEKOTOPOTo MeTalla, paBHa HEKOTOPOH [UIHHE
BOJIHBL. HaiiTi paboTy BBIXO/a 3JIEKTPOHOB U3 METAJJIa M MAKCHMAJIbHYIO CKOPOCTB JJIEKTPOHOB, BEIPBHIBAEMBIX M3 3TOTO MeTajlla
CBETOM C 3aJJaHHOM JIJIMHON BOJIHBI.

9. Kakoit uzoron o6pasyercs u3 Topus mocie 4eThipex anb(a-pacnanoB U AByX OeTa-pacragioB?

10. DHeprus cBs3H sIpa, COCTOSIIETO U3 TPeX NPOTOHOB U YEThIpEX HEUTPOHOB, n3BecTHA. OnpenenuTh Maccy HEUTPaIbHOTO
aToMa, 00J1aJaloIIero ATUM SAPOM.

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 OBECIIEYEHUE JUCHUIIIMHBI (MOJAY JIST)

7.1. PekoMeHyeMasi JuTepaTypa

7.1.1. OcHOoBHas JUTEpPaTypa

ABTODBI, COCTABHTEITH 3arnaBue WznarenbcTBO, rog| Pecypc
JI1.1 |CuByxun /1. B. OO0umii kypc pusuku: yaeGHOe nmocodue s By30B: B 5 ToMax ToM |Mocksa : 9BC
3: 2JIEKTPHUYECTBO W3natenbckas
(https://znanium.com/catalog/document?id=303207) ¢bupma "dusnko-
MaTeMaTHYecKast
mureparypa" (OU
3MATIJINUT), 2015
JI1.2 |Cagenses . B. Mexannka Camnxr- [lerepOypr | 3BC
(https://e.lanbook.com/book/187811) : Jlaus, 2022
JI1.3 |CaBennes 1. B. KBanToBas onTtrka. ATomMHas Gusrka. Ou3rka TBEpAOro Tena. Cankr- [Tetepoypr | 3BC
dusnKa aTOMHOTO SIIPa U JTEMEHTAPHBIX YaCTHI] : JIanb, 2022
(https://e.lanbook.com/book/210611)
JI1.4 |Kossipes A. B. TepMoauHaMuKa U MOJIEKYJIIpHas (HU3UKA: yueOHOe mocoOue Tomck : Tomckuit 9BC
(https://biblioclub.ru/index.php?page=book&id=208984) rOCYIapCTBEHHBIH
YHUBEPCHUTET
CHCTEM
YIIpaBIECHUS U
PaIuo3IEKTPOHUK
u, 2012
JI1.5 |Ky3neuos C.1. MonekynspHas ¢pusuka. TepmoauHaMuKa: yueOHoe mocobue Tomck : 3BC
(https://znanium.com/catalog/document?id=158014) HannoHanbHbI#
UCCIIE0BaTENILCK
uit Tomckuit
MOJINTEXHUYECKH I
yausepcuret, 2007
JI1.6 |Ky3neuos C.H. ®uznyeckre 0OCHOBBI MEXaHUKH: yueOHOE TToco0He Tomck : 9BC
(https://znanium.com/catalog/document?id=165178) HannoHanbHbIi
UCCIIE0BATENILCK
nil Tomckuit
MOJINTEXHUYECKH 1
yauBepcuret, 2007
JI1.7 |CuByxun /1. B. OO6umii kypc pusuku: yae6Hoe mocodue st By30B: B 5 ToMax ToM |Mocksa : 9BC
1: mexaHMKa W3natensckas
(https://znanium.com/catalog/document?id=303205) ¢dupma "Dusnko-
MaTreMaTH4ecKast
mutepatypa" (OU
3MATIJINT), 2014
JI1.8 |CusyxuH /. B. OO0wmwuii kypc ¢pu3uku: yaedHoe nocodue Mocksaa : OBC
(https://biblioclub.ru/index.php?page=book&id=82991) Ouzmariur, 2002
JI1.9 |IIupamumeunu 1. A., |®uszndeckre 0OCHOBbI MEXaHUKU Camnkr- [letepbypr | OBC
lanaruna E. B, (https://e.lanbook.com/book/209771) : Jlans, 2022
Kansesa H. A.,
ITonkora E. A.
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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-
JIOPOKHBIHN
yHuBepcuret, 2023
JI1.11 |Kukoun A. K., Kukoun |MonekynsapHas ¢pusuka: yaebHOe ocodue 1 By30B Cankr- [lerepbypr | 9BC
. K. (https://e.lanbook.com/book/448688) : Jlanb, 2025

JI1.12 |CaBennes U. B. Kypc obmeit puznku. B 5 romax. Tom 4. Bonnel. Ontuka: yuebHoe |Cankr- ITerepbypr [ 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: yuebHOE ocodue Ajs By30B : Jlans, 2026
(https://e.lanbook.com/book/507521)

7.1.2. lonoTHUTEIbHASI JIUTEPATYpa
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. Kosebanus v BoJHBI (IJ1aBbI Kypca) Camnkr- [Terepoypr | 3BC
(https://e.lanbook.com/book/212678) : Jlanb, 2022

J12.3 |AkcenoBa E. H. O6mas ¢pusuka. Mexanuka (TJaBbl Kypca) Cankr- [Terepoypr | 3BC
(https://e.lanbook.com/book/212681) : Jlanb, 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 MoJeKymnsapHas ¢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 o6mieii ¢puzuku B 3 ka. Kuura 2: aJieKTpoMarueTnsm, ontuka, {Mocksa : FOpaiiT, 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 OTHOCUTEJIFHOCTH: yueOHOe ocooue it Canxr-IletepOypr
BY30B [a op.]: Jlans, 2009

JI3.2 |Becconos A. A. MexaHuka: KOHCIEKT JIEKLIHI YenstOuHCK : 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'IeI(IlI/IfI BY30B
Poccun https://www.lektorium.tv

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

D6 |DHIUKIONEINYM [HIMKIONENH, CIIOBAPH, CIIPABOYHKKH ]| - cripaBo4HbIH mopTan http://enc.biblioclub.ru

7.3 Ilepeuenb MHGPOPMANIMOHHBIX TEXHOJIOTHIA

7.3.1 TIporpammHoe oGecneyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 lIpodeccnonaibubie 02361 JAHHBIX U HH(OPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexkTpoHHbIH KaTanor HayuyHoi oudaroTeku Yenl'Y [DnekTponHsbIN pecypce] : 6a3a nanHbix / Yensb. roc. yH-T. — UensOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHab!
American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. anri. — Pesxxum 10CTyma: TOIBKO U3 CETH
yHuBepcHuTeTa. — TEKCT : DIEKTPOHHBIH.

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

4. Scopus : pedeparuBHas 6a3a manusix / Elsevier BV. — URL: http://www.scopus.com/ — S3. aurit. — Pexxum mocTyma: uist
3apeructpup. noias3onareneil Uenl'Y. — TekcT : 3eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — £I3. arrun. — Pesxum goctyma: Ass 3aperucTpup. moss3osateseii 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 UCTIOIb3YIOTCS Y4eOHbIE ayJUTOPUU UL IPOBEJCHUS 3aHATUH JIEKIIMOHHOTO TUIIA, IPAKTHYECKUX
3aHATUH, TPYNIIOBBIX U MHANWBHYAJIBHBIX KOHCYIbTANH, TEKYIIET0 KOHTPOJIS U IPOMEXYTOYHON aTTECTALNH, a TAKXKE IIOMEILCHHUS
JULSL CaMOCTOATENbHON pabOoThl. YueOHble ayAUTOPUN YKOMIUIEKTOBAHbI CIIEHAIN3UPOBAHHON MeOEIbI0 U TEXHUUECKHUMU
CpeACTBaMH O0Y4EHHUS - MYJIbTUMEIUMHHBIM 000pyI0BaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKN).
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JInist mpoBEICHUS 3aHATHIA JISKIMOHHOTO THUIA MPEJIaratoTcsi HAabOpbI IEMOHCTPAIMOHHOTO 000PYIOBAHUS U YIeOHO- HATJISIHBIX
nocoOuit (MynbTUMEIUITHBIC TIpe3eHTaluH). JlabopaTOpHbIe 3aHSTHS IIPOBOASATCS B yU4EOHBIX J1a00paTOPHUsIX ICKTPUIECTBA U
OIITHKH, OCHAIIICHHBIX HEOOXOIMMBIM 000PYIOBaHHEM, IIEPEUCHb KOTOPOTO MPUBEJICH B MACIIOPTAX JTA00PATOPHHA.

IMomereHust U1 CAMOCTOSITEILHOM Pa0OThl 00YYAIOIINXCS OCHAIIEHBI KOMIIBIOTEPHOM TEXHUKOMW C MOJIKIFOUECHHEM K CETH
"HHTepHeT" 1 o0ecnieyeHueM I0CTYIIa B 3IEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTeNbHYIO CpEly YHUBEPCUTETA.

9. METOAUYECKHUE YKA3AHUWSA 1)1 OBYYAIOIIUXCSA 11O OCBOEHHIO JTUCHUILIJIMHBI (MOY JIST)

OcBoeHue coiepKaHus yIeOHOW TUCIUILTHHBL « DHU3HKa» OCYIIECTBISETCS Ha JEKLUIX, IPAKTHISCKHX 3aHATUSAX U B IPOLIecce
CaMOCTOATEIbHON yueOHO AesSTeIbHOCTH CTYIEHTOB.

JlekmoHHBIE 3aHATHS 00ECTIEUNBAIOT TEOPETHUECKOE U3YUeHHE TUCIUIUTUHEL. OCHOBHBIMU METOIaMU OOYUIEHUS SIBISIOTCS
UH()OPMAILIMOHHO-00BSICHUTENbHBIH U IpoOieMHbli. Ha JTeKIUsIX n3naraercs OCHOBHOE COJIEp KaHHEe T€M IPOrpaMMBbl, IPOBOIUTCS
aHaJIM3 OCHOBHBIX MOHATUI U pacCMaTPUBAIOTCS IPUMEPHIL.

JleKIIMOHHBIN MaTepHal SIBIISIETCS] BXKHBIM, HO HE €IMHCTBEHHBIM Ul YCBOCHUS yueOHOH auciuiuiuHel. Ero obs3arensHo
HEOOXOIMMO IOTIOJHUTH MaTeprUaloM OCHOBHOH M IOTIOJTHUTENBHOMN JIUTEPATYPHI IO TEME.

Oco0oe BHUMaHHE B TEUCHHUE CEMECTpa ClIelyeT OOpaTUTh Ha BRIIOIHEHUE PAOOT 1a00paTOPHOro NPaKTUKyMa: HEJIOMYCTUMBI
TIPOITYCKH JTa00OpaTOPHBIX paboT 03 YBaXUTENbHON IPHYHHBL.

IIpu BO3HUKHOBEHHMHU BOIIPOCOB 110 TeMaM, BIHOCUMBIM Ha CPC, cnenyeT oOpaTUThCs 3a KOHCYJIbTAlUeH K MpernojaBaTelo,
BeylIeMY JISKIIMOHHBIE 3aHATH. [Ipr BOSHUKHOBEHUH 3aTPYAHCHU B IOHUMaHUH MaTeMaTHYECKOTO armapaTta GU3HKU cIeayeT
00paTUThCS K COOTBETCTBYIOIINM y4eOHUKAM 110 KypCY BbICLIEH MaTeMaTUKH.

BaxHBIM MOMEHTOM TIPH U3YYEHHH JTF000H TUCIUIUIAHEI SIBJISIETCS OPTaHU3AMNs CAaMOCTOATENbHON padoTsl. [Ipn ocBoeHNH
Marepuaia He ClIeJlyeT CTPEMUTHCS K MEXaHUUECKOMY 3alIOMHHAHUIO IPUBEICHHBIX ONIpeAeneHUH, GOPMYIUPOBOK U MOJIOKEHHH,
eciu TpeboBaHMs K BaM mpsiMo He yKa3bIBaroT Ha 3T0. BrionHe 3¢ (heKTHBHOI MOXKET OKa3aThCs MOMBITKA MOHATH CYTh SBICHNS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIIHPAsCh HAa MaTepHUall, COJEepKalllUiCs B peKOMEHA0BaHHOI auTeparype. Taxoke
PEKOMEHIyeTCs PABHOMEPHO PACTIPEeNATh Harpy3Ky CaMOCTOSTENFHOTO O0YUSHHUS B TEYSHHE CEMECTpa.

B citydae npuMeHeHUs IpU 00y4eHUH IUCIUILUIMHBL 3JICKTPOHHOIO 00YyYEeHUs, AUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUI
o01IeHHe 00yJarOIUXCS M MPENOIaBaTeNsl OCYIIECTBISIETCS B PEKUME PEabHOTO BpeMeHH (OHJIalH-TIeKIMK (BEOUHAPHI), YaThl,
BUJIC0-KOH(EPEHIINH U JIP.) WU OTI0KEHHOTO BPEeMEHH (CHCTeMa qucTaHImonHoro ooy4yenus Moodle, MS Office365, dpopymsr,
SJIEKTPOHHASI [T0YTa U JIp.).

IIpu 0Oy4yeHun null ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsS. DJIEKTPOHHOE 00yUYeHUEe, IUCTAHIIMOHHbIE 00pa30BaTelbHbIE
TEXHOJIOTHH TPEIyCMaTPHBAIOT BO3MOKHOCTD IIpHeMa-niepeadr HHHOPMaIHy B JOCTYITHBIX U HUX (hopMax.

Peanuzanust AMCUMILINHEI C IPUMEHEHUEM 3JIEKTPOHHOT0 00yUYeHUs, JUCTaHIIMOHHBIX 00pa3oBaTeIbHbIX TeXHOIOrUil (nanee — 20,
JOT) ocymectisiercs: Ha oCHOBaHHH «[10JIOKEHUS 0 peann3annyl OCHOBHBIX H JIOTIOJHUTEIBHBIX 00pa30BaTeNbHBIX IIPOrPaMM ¢
MPUMEHCHHUEM DJICKTPOHHOI'O o6yqeﬂym U JUCTAaHLUHUOHHBIX O6p3.30BaTeJ'l]>H]>IX TEXHOJIOTUH B (peﬂepaﬂbHOM rocyJapCTBEHHOM
OFO[PKETHOM 00pa30BaTEILHOM YUPEKICHUH BBICIIET0 00pa3oBaHus « UensiOMHCKUT ToCyIapCTBEHHBI YHHBEPCUTETY,
«[TonoxxeHns o mopsiKe 3a4era 00yJAIOIMMHUCS IO OCHOBHBIM NMPOQECCHOHAIFHBIM 00pa30BaTeIbHBIM MPOrpaMMaM BBICIIIETO
obpazoBanus B PTBOY BO «Uenl V» pe3yabTaToB OCBOSHUS B OPraHU3aLUX, OCYLIECTBISIONIMX 00pa30BaTENbHYIO
JIeATeNTbHOCTD, YIeOHBIX MPEIMETOB, KypCOB, TUCHHUIUIAH (MOIYyJIel), MPaKTUK, JOTIOJHUTEIBHBIX 00pa30BaTeIbHBIX TIPOTPAMM»
MOCPEICTBOM AJIEKTPOHHOH HHpOpMaMOHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl Vy». B HCKIIOYUTENBHBIX CIydasx
(popc-Markop U T.11.) P peanu3anny 00pa3oBaTeNbHOH nestensHocTH ¢ npuMeneHreM D0, JOT MoryT npuMeHsATh KOMIIOHEHTHI,
He BXOJSIIHE B IEPEUeHb dIEKTPOHHONH HH(POPMALMOHHO- 00pa30BaTENbHON Cpebl.

10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHMS JTUCITUIIJIMHBI OB YYAIOIIMMUCSH C HHBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMUA BO3MOXKHOCTSIMHU 31JO0POBbs

OcBoeHMe JUCIUIUIMHBI HHBAJIHIAMH U JIMLAMH ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI OCYILECTBIISIETCS C UCIIOJIb30BAHUEM
CHELIUAIBHBIX TEXHHYECKHX CPEICTB M HMH(POPMALMOHHBIX TEXHOJIOTHH, MpPEAOCTaBIsIeMbIX PecypCHbIM y4eOHO-METOAMYECKHM
LEHTPOM 110 OO0Y4YEeHHIO0 WHBAJIWIOB W JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMH 370poBbs Yenl'Y mo 3ampocy oOyuatomerocs
(MOOWJIBHBIC CHELHANbHBIE TEXHUYECKUE CPEJCTBA JUIA JIMI[ C HApYIICHHSAMH 3pEHUS M C HApYIICHHEM CllyXa, aCCHCTHUBHBIC
MH()OPMAIIOHHBIE TEXHOJIOTHN ).

IIpu HeoOxomumocTH il OOYYArOIIMXCS C HapyIIEHHSAMH 3pEHUs Ha paboumx MecTax Uil NpPOBENEHHS IMPAKTUYECKUX WIH
na00paTOPHBIX 3aHATHH YCTAHABIMBAETCS CICIHAIbHOE MpOrpaMMHOE obecriedeHue (mporpaMma peueBOl HaBHTAllUH, PEUEBBIC
CHHTE3aTOPbI, SKPaHHBIC JIYIIBI).

B yuebOHble aynutopun obecnieunBaeTcss OSCIPENATCTBEHHBIH JOCTYI Al 00YYalOUIMXCs ¢ WHBAIMIHOCTBIO M C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 370pOBbsL. B kak10ii aymutopuu, riae 00y4aroTcss HHBATUIBI U JIUIA C OTPaHMYCHHBIMU BO3MOXKHOCTSIMH 37I0POBB,
MPEyCMaTPHUBAETCS COOTBETCTBYIOIIEE KOJTMYECTBO MECT JJIsl O0YYAIOMIMXCS C YUETOM HApYIICHUH UX 3I0POBbS.

© ®I'BOY BO «Henl'V»




MHNHOBPHAYKH POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUYpEKICHHUE BBICIIETO 00pa3oBaHUsL

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

Pabouas nporpamma nucuuminasl "du3uka' Mo HanpaBIeHUIO NOATOTOBKH (crenuanbaoct) 10.05.01
"KommnsloTepHas 6e3omacHOCTh" HanpaBiieHHOCTH (podumo) crienmann3anyst N 1 "Aranu3s 6e3omacHoCTH cTp. 18
koMmnbloTepHBIX cucteM" @I'BOY BO «Henl'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-MeTOANIECKIe MaTepHabl I O0YJAIOIMXCS U3 YHCJA WHBAJIHU/OB M JIUI[ C OTPAHUYCHHBIMH BO3MOXHOCTSIMU 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 UCTOIb30BAaHUEM JUCTAHIIMOHHBIX 00Pa30BATEIBHBIX TEXHOIOTHH.

[lp mpoBeAEHHH NPOMEKYTOYHOH AaTTEeCTAlMH [0 THCLMIUIMHE OOYYAIOIIMMCS C HWHBAJIUAHOCTBIO M C OrPaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbsl O0ECIIEUMBACTCS MO WX 3asABICHHIO TPEIOCTABICHHE B JOCTYHNHOW (OpME B 3aBUCHMOCTH OT HX
WHAWBHIYaJbHBIX OCOOCHHOCTEH HHCTPYKIMH 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 0COOCHHOCTSIMU. [Ipy HEOOXOJMMOCTH WHBATIMAAM U JIUIAM C OTPAHHYCHHBIMUA BO3MOXHOCTSIMU 37I0POBbS
OPEIOCTABIISIETCS TOMOIHUTENFHOE BPEMSI [UIs MOATOTOBKM OTBETA HA 33aHus, POLEAypa OLCHUBAHHS PE3YIbTaTOB O0YUCHHUS 110
JUCIUTUINHE MOXKET MPOBOTUTHCS B HECKOJIBKO ITAMOB.

© ®I'BOY BO «Henl'V»




10.05.01 KomnbioTepHas 6e30nacHoCTh, cnenuanauzanusa N 1 " Anaau3 6e30macHocTH
KOMNBIOTePHBIX cucTeM'", ®u3uka, 2026 rox Hadopa, ouHast popma o0ydeHus

PaGouas nporpaMmma qucuMNJIMHBI (MO1YJ1s1) 0100peHa U PeKOMEHI0BaHa:

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHBIM COBETOM MaTeMaTHYecKoro (akyipreTa

[Tporoxon 3aceqanust Ne 8 ot 19.02.2026

[Ipencenarens YdeHoro coBera

MareMaTH4ecKoro (akynpTeTa COIJIaCOBAHO A. C. CxopblHUH
3acenanuem kadgeapnl o0uIeli U TeopeTHYecKoi (PU3NKH

ITporoxon 3acenanust Ne 06 ot 05.02.2026

3aBenyromui kapenpoi COITIaCOBaHO A. E. Maiiep

ABTOD (COCTaBUTEIIH) A. A. D0Genb

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1



