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

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

Pabouas mporpamma mucuumuinabl "Ousnka” o HanpaBieHHIO MOAroToBKY (creruansHocTH) 10.05.01 "KoMmnbrotepHas
6e3omacHoCTh" HanpasiaeHHOCTH (podmmro) cenuanu3anus N 1 "Ananus 6e30macHOCTH KOMITBIOTEPHBIX cucteM" cTp. 3
OI'BOY BO «Henl'V»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

[enbr0 OCBOCHHS TUCUUILTHHBI «DU3NKay SBISIETCS (POPMUPOBAHKE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U
npuoOpeTeHne CTyICHTaMHU 3HaHUiT 00 OCHOBHBIX (DYHIAMEHTAJIBHBIX 3aKOHAX (H3HKH.

OCHOBHBIE 337]a9¥ JUCITUTIINHBI: N3YYCHUE CTYACHTaMH OCHOBHBIX MTOHATUI ¥ 3aKOHOB (bH3PIKI/I, 3HAKOMCTBO C OCHOBHBIMHU MCTOJIaMHU
HCCIICA0BaHUs, UCIIOJIB3YEMbIMU B (1)I/I3I/IK€; HU3YyUCHUC HpHJ’IO)KeHPIfI (l)I/IBI/IIIeCKI/IX 3aKOHOB B HpO(I)eCCI/IOHaJ'ILHLIX 3ajjadax.

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

OITK-4.1. 3HaeT OCHOBHBIC 3aKOHBI MEXaHHKH; OCHOBHBIC 3aKOHBI TEPMOJAWHAMUKH ¥ MOJICKYJISIPHOW (DM3UKH; OCHOBHBIE 3aKOHbBI
3JIEKTPUYECTBA U MarHeTU3Ma; OCHOBBI TEOPUHU KOJIEOaHUH U BOJIH, ONITUKH; OCHOBBI KBAHTOBOW (M3UKH U (HU3UKH TBEPIOTO Tea.

OIIK-4.2. YMeeT UCrob30BaTh MaTeMaTUIECKHE MOIENTH (DU3HUSCKUX SBJICHUN U MPOIIECCOB; PELIATh TUIIOBBIC PUKIIATHBIC
(busnueckue 3aaauu.

OIIK-4.3. Biageer MeTojaMu McciieoBaHus (PU3NUIECKUX SBICHUI U TPOLIECCOB.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: |EL0.09

2.1 TpeGoBaHusl K NpeIBAPUTEIBLHOM NOAT0TOBKE 00y4aloLIerocs:

I'eomerpus

MareMaTH4ecKHii aHaau3

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

3J'ICKTp0HI/IKa U CXEMOTCXHHKaA

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

OIIK-4: CnocoGeH aHAJIM3UPOBATH (PU3MYECKYIO CYLIIHOCTD SIBJCHMI U IPOLECCOB, JIeKALIMX B OCHOBe (yHKIIHOHMPOBAHUS
MHKPO3JEKTPOHHOI TEXHMKH, IPMMEHATH OCHOBHbIC (M3MYeCKHEe 3aKOHbI M MO/IeJIU ISl PelleHUs 32124 Npo¢)ecCHOHATbHOM
JesiTeJIbHOCTH;

3HaTh:

Jns noctrmxenus unankaropa OITK-4.1:

— 0a30BbIC TEOPETHUYECKHE 3HAHNUS 110 (DH3UKE;

— CMBICJI OCHOBHBIX TEPMUHOB U MOHATHH (PU3HKY;

— METOMBI ¥ CTIOCOOBI ITOTYYEHHS M OCBOCHHS MaTepHana no Qusmke;

— 0 (usuueckux nporeccax, IPOUCXOAAIIUX B OKPYKAIOLIEM MUPE U, B YACTHOCTH, O (PU3NUECKUX IIpoLeccax, COPOBOXKIAIOIUX
po(heCCHOHANBHYIO ACSATEIHHOCTD;

— OCHOBHBIE MpaBuia 0QOPMIIEHUS MaTEPUATIOB U PE3yIbTaTOB Ja00PaTOPHBIX UCCIIEJOBAHUIA;

— mpaBnsa 0QOPMIICHHUS TaOMHII, CXEM, PICYHKOB U depTexeil B HayUHbBIX OTIeTaX;

— MIpaBUJIA U CIIOCOOBI BEIYHUCIICHUS IOTPEIIHOCTEH MOTyUYSHHBIX JaHHBIX.

YMeTh:

Jlns noctmxenus unaukaropa OIMK-4.2:

— MOJIb30BAThCS TEOPETHUECKUMH 3HAHUS M IPAKTUUCCKUMH HaBBIKAMHU, TIOJYYCHHBIMY B paMKaxX U3y4eHHs Kypca o0uien GU3uKH;
— MPOTHO3UPOBATH TOCIEACTBUS (PU3NIECKUX MPOIIECCOB MPOUCXOISIINX B MPO(ECCHOHATILHOM eI TeNbHOCTH;

— aHAJIM3UPOBAThH MOJYYCHHbBIC SKCIICPUMECHTAIBHBIC IAaHHBIC.

Buaanern:

Jns noctmxenus nuankaropa OITK-4.3:
— 0a30BBIMH TEOPETUUECKUMH 3HAHUSMU U HaBbIKAMU J1a00paTOPHBIX UCCIEJOBaHUIl B 001acTH (HU3HKY;
— HaBBIKOM I'PaMOTHOT'O NIPECTABICHUS PE3YJIbTaTOB UCCIIEI0BaHUI U HAaBBIKOM O()OPMIIEHHS OTYETOB I10 J1Ja00PaTOPHBIM paboTaM.

B pe3yabTaTe 0OCBOCHUA AU CHUIIIMHBI oﬁyqamlum?icsl JOJIZKEH

3.1|3nare:

© ®I'BOY BO «Henl'V»
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311

0a30BbIe TCOPETUUESCKUE 3HAHHUS MO (DU3UKE; CMBICII OCHOBHBIX TEPMHHOB M MOHITHI (DM3UKU; METOMBI U CIIOCOOBI
MOJTyYEHHS X OCBOCHUSI MaTepuaia o Hu3uke; 0 PU3HIECKUX MPOLEccax, MPOUCXOSIIINX B OKPYKAOIIEM MHDE U, B
YaCTHOCTH, O (U3UYECKHUX MPOLIECCax, COMPOBOXKAAIONINX MPOPECCHOHABHYIO JEITEIbHOCTh; OCHOBHBIC MIPaBHJIa
0o(OpPMIICHHSI MaTEPUAIIOB U PE3yJIbTATOB Ja00OPATOPHBIX UCCIIEIOBAHUI; TpaBriIa OQOPMIICHUS TaOIHII, CXEM,
PHCYHKOB U YepTekeil B HAyYHBIX OTUETAX; MPABHJIa M CIIOCOOBI BEIYHUCIICHHUS MOTPEITHOCTEH MOTYYCHHBIX TaHHBIX.

3.2

YMeThb:

3.2.1

AHAJIM3UPOBATH MMOJTYYCHHBIC DKCIICPUMCHTAIbHBIC TaHHBIC.

I10JIb30BATHCA TCOPETUICCKUMU 3HAHUSA U IMTPAKTUICCKUMH HAaBBIKAMU, IIOJIYYCHHBIMH B PaMKax U3y4YCHUA Kypca OGH.[Cﬁ
(1)I/I3I/IKI/I; IMPOTrHO3UPOBATH MOCIICACTBUSAL (1)I/I3I/I‘{€CKI/IX IponeCcCoB NPOUCXOAAIIUX B HpO(beCCHOHaHLHOfI JACATCIIbHOCTH,

3.3

Baagers:

331

paboram.

0a30BBIMH TEOPETUYECKUMH 3HAHUSIMH U HaBBIKAMU JIAOOPATOPHBIX UCCIIEIOBAaHUN B 00J1aCTH (PU3UKH; HABBIKOM
TPaMOTHOTO MPEICTABICHHS PE3yIbTATOB UCCIIEAOBAHUI 1 HABBIKOM O(OPMIIEHHUS OTYETOB IO TaO0PaTOPHBIM

4. OFbEM JUCIHUIIIMHBI (MOIY.JIsT)

O6wasn TpyaoemMKocTb

73ET

Yacos o yueOHOMY IUTany : 252
B TOM YHCIIC :

AyJINTOPHBIC 3AHSTHS :
caMOCTOsTeNIbHAs paboTa :

KOHTaKTHas pabora: 149,8

136 3a4eThl 4

102,2

3a4eThl C OLICHKOM 3

Bunp! koHTpONI B cemecTpax:

TBEPJIOTO TeJa. DNEeMEHTHI CHIEIUANTbHONW TEOPUU OTHOCHTENILHOCTH. /Cp/

UKP: 13,8
5. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI (MOAYJIS)
Kon HaumenoBaHnue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos JlutepaTtypa
| 3aHATHSA [ Kvpc

Pazgen 1. ®usuyeckue 0CHOBbI MeXaHUKH

11 IIpeamer ¢u3uku. Mexanuka u ee cTpykTypa. Moznenu B mexanuke. Cucrema 3 8 JI1.1J11.2 J11.3 J11.4
oTcueta. TpaeKkTropus, ATUHA ITyTH, BEKTOp nepeMenierns. CKOpoCTb. JIL.5 JI1.6J12.1 J12.2
VYckopenne. Kunemaruka BpamaresbHOro ABmKeHus. I1epBelii 3akoH JI2.3 J12.4 J12.5 J12.6
Hrrorona. Cuna. Mexanndeckue cuctemsl. Macca. Ummysse. Bropoit 3akon JI2.7 J12.8J13.1 JI3.2
Hetorona. [Ipunnun  HesaBucumocTu aeiicteus cuin. Tperuit 3akoH Helorona. JI3.3 J13.4 JI3.5 JI3.6
3aKoH COXpaHEHUs UMITYJIhca. 3aKOH ABIKEHUS IeHTpa Macc. CHibl B JI3.7 J13.8 JI3.9
MexaHuke. PaboTta, sHeprus, MomHocTs. Kunetnueckas u moTeHIUAIbHASL JI3.10
SHEPTUsl MEXaHNIECKOH CHCTEMEBI. 3aKOH coxpaHeHus sHeprun. CoynapeHusl. 213253 2435526
Ilorennuansnoe none cui. [lone cun tarorenus. Kocmudeckne CKOpocTH.
MowmenT nHepunn. Kunetndeckas sHeprus BpanieHus. MOMEHT CHIIBL.
OCHOBHOE ypaBHEHME JUHAMHKH BpaIaTeIbHOTO ABMKEHUS TBEPJOTO Tela.
MOMEHT UMITyJIbca U 3aKOH ero coxpaneHus. ComocTapieHe 0CHOBHBIX
BEJIMYHMH M COOTHOIIECHHUH IS TOCTYNATENLHOTO M BPALIATEIbHOTO ABHKCHUS
tenma. /Jlex/

1.2 Kunemaruka. /Ilunamuka matepuanbHoii Touku. PaboTa u sHeprus. Mexannka 3 23 [JI1.1J11.2J11.3 J11.4

JI1.5 J11.6J12.1 JI2.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7J13.8 JI3.9
JI3.10
0132 33 54 25 26

Paznen 2. MoaekyasipHasi pu3nKa 1 TEpMOIHHAMHUKA

© ®I'bOY BO «Henl 'V»
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®I'BOY BO «Henl Y»

cTp. 5

2.1

CTaTHCTUYECKHIA U TEPMOINHAMUYECKUN METO/Ibl HCCIIEJOBAHHS.
Tepmoannamuueckas cuctema. Temmneparypa. Moaens uieanbHOTO Tasa,
OCHOBHbBI€ 3aKOHBI HJICAJIbHOTO ra3a. Y paBHEHHE COCTOSIHUS HJI€AIbHOTO ra3a.
Ocnosroe ypaBHeane MKT nneansaoro raza. CpeaHsist KBaapaTHIHAS
CKOpPOCTBH MOJIEKYJI HJIealIbHOTO ra3a. 3akoH MakcBeluia 0 pacupeaeneHun
MOJIEKYJT WICIBHOTO T'a3a o CKOpocTsM. CKOpOCTH XapaKTepH3yIOIIne
COCTOSIHUE MIeallbHOrO ra3a. bapomerpudeckas popmyna. Pacnpenenenue
Boneimana. Cpennsis JuyinHa cBoOoAHOTO Tipobera Mouiekyd. SIBinenue
nepeHoca. Termnonpooanocts. Juddysus. BHyTpenHee TpeHue (BI3KOCTb).
BuyTpeHHss 3HEpryst TEPMOJMHAMUYECKON cucTeMbl. YUCIo cTeneHei
cBoOoBI. 3akoH bonpliMana 0 paBHOMEPHOM paclpeeIeHHH YHEPTUH M0
creneHsM cBoOo bl [TepBoe Hauano TepmoarHamMuku. Pabora rasa npu ero
pacmmpenny. TemnoeMkocTs. MomsipHast TEIUIOEMKOCTD IPH MOCTOSTHHOM
o0beMe. MoJIsgpHas TEIJI0eMKOCTh IIPY IOCTOSSHHOM JIaBJICHUH. Y paBHEHUE
Maiiepa. U3omnporneccel. Anuabatuueckuii porecc. Pabora raza B
apuabatuueckoM npouecce. Ilonmurponudeckue npoueccsl. Kpyrosoii npouecc
(tmka). KITJ] kpyroBoro mpouecca. OOpaTHMBbIiA U HEOOPATHUMBIH MPOIECCHI.
Outponus. U3mMeHenne sHTponuu. CTaTHCTUYECKOE TOJIKOBAHHE SHTPOIIHH.
IIpoueccer Bozpactranus saTpornu. Bropoe Hawano tepmoaumHaMuku. TpeTse
HayaJo TePMOJUHAMUKHU. TEIIOBBIE IBUTAaTEIHN U XOJIOAWIbHBIE MAIINHBI.
Teopema Kapno. Hukn Kapro. Ypasaene Ban-nep-Baannca. MzoTepmbt
peanbHbIX Ta30B. BHYTpeHHss sHeprus peanbHoro rasa. JKuakocTa u ux
onwucanue. [loBepxHoctHoe HaTshkerne. CMaunBanne. Kpucrammmdaeckue u
amMopQHbIe TBepAble Tesa. THITBI KpUCTAIIIOB. TerI0eMKOCTh TBEPABIX TEJ.
N3menenne arperatHbix coctossanid. MazoBbie mepexonnl. Juarpamma
cocrosaHus. YpasHenue Kianelipona-Kiaysuyca. AHann3 auarpaMMbl
coctostaus. /JIex/

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 J13.8 JI3.9
JI13.10
013233 34 35 26

2.2

MonekymsipHO-KHHETHYECKAs! TEOPHsI HACANBHBIX ra3oB. TepMoanHaAMUKa.
PeanbHbIe Ta3bI, KUIKOCTH U TBEpIbIe Tena. /Cp/

23

JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
JI2.3 J12.4 J12.5 JI2.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7J13.8 JI3.9
JI3.10
0132 33 54 35 26

Pa3nen 3. DjekTprnyecTBO 1 MarHeTH3M

© ®I'BOY BO «Henl'V»
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cTp. 6

31

Onexrpuueckuil 3apaj. 3akoH Kynona. Hanps»keHHOCTb 371€KTPOCTaTHUECKOTO
noiist. [Totok Bextopa E. [IpuHIn cyneprno3uiini 31eKTPOCTaTUIECKIX HOJeH.
Teopema ["aycca. Hupkynsiuus BekTopa HarpsbkeHHOCTH. [loTeHnuanbpHas
sHeprus 3apsaa. [loTeHman aIeKTpocTaTHIecKoro nojs. PasHocTs
noreHuuanoB. CBs3b MEXy HANPSDKEHHOCTHIO U IIOTEHIHAJIOM.
OKBHITOTEHIMAJIbHbIE TOBEPXHOCTH. [IpuMepsl pacueTra Hanbosee BaKHBIX
CHMMETPHUYHBIX dJIEKTPOCTATHIECKHX I0JIEeH B BaKyyMe. DIEeKTPOCTaTHUECKOE
HoJe B AM3JIEKTpUUYecKo cpefe. ITomsipu3oBaHHOCTD. JIuaneKTpuueckas
MPOHUIAEMOCTH CPEABbl DIEKTPHUUECKOE CMEICHHE. Y CIIOBHS Ha TPaHuLe
pasena AByX Iu3IeKTpudeckux cpel. Cerneroanekrpuku. IIpoBogHuKY B
3JIEKTPOCTAaTUYIECKOM TToJie. DnekrpoeMkocTs. Kornencaropsl. CoequHeHns
KOHJICHCATOPOB. DHEPrHsl CUCTEMBbI HETIOIBHKHBIX TOUCYHBIX 3apsI0B.
DHeprust 3apsHKEHHOTO YeTMHEHHOTO IPOBOJHIKA. DHEPTHS 3apsHKEHHOTO
KOHJIEHCATOpa. DHEPrus 3JIeKTpocTaTHdeckoro noJisi. [TocTossHHBIN
JNEKTPUUYECKUI TOK, CHJIa U IFIOTHOCTH TOKA. CTOPOHHHE CHIIBL.
DNEeKTPOABIDKYIIAs CHIIa U HanpspkeHne. 3akoH OMa. DieKTpuyeckoe
conporusienre. CONpOTUBICHUE COETUHEHHS IPOBOJHUKOB: TemrepaTypHast
3aBUCUMOCTb COIPOTHBIEHHA. PaGoTa 1 MOIIHOCTS TOKa. 3aKOH
Jxoyns—Jlenna. 3akon OMa At HEOTHOPOIHOTO ydacTka end. [Ipasmna
Kupxrocda st pa3serBiieHHbIX Henei. /Jlex/

10

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 J13.8 JI3.9
JI13.10
013233 34 35 26

3.2

OcHOBHBIE 0COOCHHOCTH MarHUTHOTO MoJisi. Pamka ¢ Tokom. Hanpasnenue
MarHUTHOTO NOJIs. BekTop MarHnTHO#M HHAYKIMH. MaKkpo TOKA 1 MUKPOTOKH.
CBs13b MEXIY BEKTOPaMH, XapaKTepHU3yIOIIMMH MarHuTHoe Tose. [Togodue
BEKTOPHBIX XapaKTEePUCTHUK NEKTPOCTATUUECKOTO0 M MArHUTHOTO MOJIeH. 3aKoH
Bbuo—Casapa—Jlammmaca. MarauTHOE 10JIe IPSIMOTO TOKa. MarHUTHOE TIOJIE B
LIEHTpe KPYroBOro Toka (cosieHona). 3akoH AMnepa. Bzaumoneiictsue
napajieIbHbIX TOKOB. MarHuTHas nocrostHHas. ENuHUIIBI MarHUTHOM
WHIYKIIMY HANIPSDKEHHOCTH MarHUTHOTO 11oJisl. MarHUTHOE 1oJjie cBOOOTHO
nBmKymerocs 3apsana. Cuna Jlopenna. /IBikeHne 3apsyKeHHBIX YacTHIl B
marautHOM none. Dddexr Xomna. Teopema o unpkynsuuu Bekropa B.  TloTok
BEKTOpa MarHUTHOM mHAykmu. Teopema ["aycca /uis MarHuTHOTO MOJIS B
Bakyyme. Cucrema ypaBHeHU MakcBemia sl 3J1€KTPOMarHUTHOTO TOJISL.
Buxpesoe snexrpuueckoe nosne. Tok cmemenus. Ilonnas cuctema ypaBHeHUN
Makcsemna. Onsiter @apanes. 3akon Gapanes. I1C uHIyKIINHN B
HETO/IBXKHBIX MPOBOIHUKAX. BpallieHne paMku B MAarHuTHOM 1oJie. BuxpeBbie
TokH (Toku Dyko). MHnykTHBHOCTH KOHTYpa. CamouHaykuus. B3anmuas
uHaykiys. TpancdopmaTopbl. DHEPrHs MAarHUTHOTO MOJIs. MarHUTHbIE
MOMEHTBHI 3JIEKTPOHOB M aTOMOB. J[na- n mapamaraeTuki. HamaranaeHHOCTb.
MarnuTHOe 1oJie B BenecTBe. DeppoMarHeTuky u ux cBoicraa. /JIex/

JI1.1J11.2J11.3 J11.4
JI1.5J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 13.8 JI3.9
JI3.10
30132 33 2435 26

3.3

JlaGopaTopHBbIii IPaKTHKYM 10 AneKTpocTaTuke /J1ab/

JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
JI2.3 J12.4 J12.5 JI2.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7J13.8 JI3.9
JI3.10
013233 34 35 26
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ctp. 7

3.4

Jla6opaTopHbI NpakTUKYM 110 3JIeKTpoarHamuke /J1ad/

18

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 J13.8 JI3.9
JI13.10
013233 34 35 26

3.5

JlaGopaTopHbIii MPaKTHKYM 10 MarueTu3my /J1a6/

JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 13.8 JI3.9
JI3.10
3013233 2435 26

3.6

DnekTpocTaTtuka. DinekTpoauHaMuka. Marnerusm /Cp/

23,1

JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
J12.7 J12.8]13.1 JI3.2
JI3.3 J13.4 J13.5 JI3.6
JI3.7J13.8 JI3.9
JI3.10
0132 33 54 35 26

Pa3nen 4. Koneoanus u Boinbl. BoiHOBasi 1 KBaHTOBAasl ONTHKA

4.1

Konebanus. O0uuii moaxo/1 K H3y4eHHIO KojeOaHuil pa3tndHoi Gpusndeckoit
npuposl. [apMoHnYeckue KoaeOaHus U UX XapaKTePUCTUKU.
Juddepennmanbaoe ypaBHeHHE TapMOHIIECKHX KOJICOaHUH.
DKCIOHEeHIUaIbHas popMa 3aIMCH FTAPMOHUUECKUX KOJIeOaHUH.
MexaHuueckre rapMOHUYECKHe KoaeOaHus. DHeprus MaTepHalbHON TOUKH,
COBEpILAIONIeH TapMOHUYIECKUE KoJeOaHus. ['apMOHNYECKH OCIUIIIATOP.
IIpyxuHHBI MassTHUK. MaTeMaTuyeCcKuid MasiTHUK. PU3NYECKUI MasiTHUK.
Onextpuueckuil kosebarensHblil KOHTYp. CTaauu KoneGaHuil B
UZleaIu3uPOBAHHOM KoJie0aTebHOM KOHType. CBOOOJHbIE TapMOHUYECKHUE
Kosie0aHus B KosiebaTenbHOM KOHTYpe. CI0’KeHUEe TapMOHHYECKUX KONTEOaHHUMH.
Buenns. 3aryxatonue konebanns. Anddeperimansaoe ypaBHEHHE CBOOOTHBIX
3aTyXaloIUX KoneOaHu JIMHEHHON cucTeMbl. JIeKpeMEHT 3aTyXaHHus.
Jlo6poTHOCTb Kone6aTesIbHOM cucTeMsl. [IpuMepsl CBOOOAHBIX 3aTyXarOLMIUX
konebanuil. BeinyxneHnsle konebanus. Pesonanc. [lepeMeHHBIH TOK.
JelicTByrolee 3HaueHHe IEPEMEHHOr0 ToKa. MOIHOCTD, BblIEIAEMas B LENU
nepeMeHHoro Toka. BoiHoBoit npouece. Ypyrue BosHsl. Ypyras
rapMoHuueckas BosiHa. berymue ponnsl. @azopast ckopocTb. BosHOBOE
ypasaenue. [Ipunnun cynepnosutuu. ['pynmnosas ckopocts. UHTEpdepenHnns
BoJH. CTosiuMe BOJIHBL. DJIEKTpOMarHuTHbIe BOJIHBL [lonepeuHocTs
9JIEKTPOMArHUTHBIX BOJIH. DHEPTHs 3JEKTPOMArHUTHBIX BOJH. /JIek/

12

JI1.1J11.2 J11.3 J11.4
JI1.5 JI1.6J12.1 J12.2
J12.3J12.4 J12.5 JI2.6
JI2.7 J12.8J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7J13.8 JI3.9
JI3.10
013233343526
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cTp. 8

4.2

Hurepdepennus ceera. Judpaxuus ceera. Jucnepcus csera. [lonspusamnus 4
cgeta. TeroBoe u3nydyenue. 3akon Kupxroga. 3akon Credana-bonbumana,
3aKkoH Buna. Cnextp TemioBoro usnydenus, popmyna Ilnanka. @oroapdexr,
3akoHbI poTodpdpexra. DoToHbI, popmyna DiHmTelHA 1 hoTodddekTa.
Nmmynsc GpoToHOB U naBiaenue ceera. Dpdext Komnrona. /Jlex/

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 J13.8 JI3.9
JI13.10
013233 34 35 26

4.3

JlaGopaTopHbIii MPAKTHKYM II0 FreoMeTpHUYecKoi ontuke /J1a6/ 4

JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 13.8 JI3.9
JI3.10
3013233 2435 26

44

JlaGopaTopHbIi NpakTHKYM 110 BOJIHOBOI! onTuke /J1a6/ 4

18

JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
J12.7 J12.8]13.1 JI3.2
JI3.3 J13.4 J13.5 JI3.6
JI3.7J13.8 JI3.9
JI3.10
0132 33 54 35 26

4.5

JlaGopaTopHbIii MPAKTHKYM IO KBaHTOBO# ontuke /J1ab/ 4

JI1.1J11.2 J11.3 J11.4
JI1.5 JI11.6J12.1 J12.2
J12.3J12.4 J12.5 JI2.6
JI2.7 J12.8J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7J13.8 JI3.9
JI3.10
013233 34 35 26

4.6

Konebanus u BosHbl. BonHOBast ontuka. KBanrosas ontuka. /Cp/ 4

16

JI1.1J11.2 J11.3 JI1.4
JI1.5J11.6J12.1 J12.2
JI2.3 J12.4 J12.5 JI2.6
JI2.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7J13.8 JI3.9
JI3.10
0132 33 34 35 26

Pa3nea 5. Ctpoenne aToMa ¥ aTOMHOTIO siApa

© ®I'bOY BO «Heal 'V»
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5.1 Crpoenue atoma. Mozenu aroma Tomcona u Pesepdopna. JIuneiuarstii ciekTp 14 |JI1.1J11.2 J11.3 J11.4
aroma Bogopoza. [loctymater bopa. Oneitel @panka u ['epria. Ciextp atoma JIT.5 JI1.6J12.1 JI2.2
Bogopoja 1o bopy. KopnyckynsipHo-BoJIHOBOH AyanHu3M CBOMCTB BEIIECTBA. JI2.3 J12.4 J12.5 J12.6
Hekotopsie cBoiictBa BoiH ae-bpoitnsa. CooTHomeHNe HeonpeaeneHHOCTEH. JI2.7 J12.8J13.1 JI3.2
BonHoBas ¢pyHkuus u ee ceoiictBa. O6iuee ypaBHenue IlIpenunrepa. JI3.3J13.4 JI3.5 JI3.6
Vpasuenue IlIpenunrepa Juis cTallMOHAPHBIX COCTOSHUN. JIBOKeHME JI3.7 J13.8 JI3.9
cB00O0THOM yacTuIpl. YacTHiia B OJHOMEPHOH MPSIMOYTOJILHOU JI3.10
"moreHuuanpHou siMe" ¢ 6eckoHeYHO BhICOKUMH "creHkamu'". [Ipoxoxxnenue D192 33 54 D5 D6
YacTHIIBI Yepe3 NMOTeHIUANbHBIH Oapbep. TyHHenbHbIN 3 dekT. JInHeHHbIH
rapMOHHYECKUH OCHMILISATOP B KBAHTOBOM MEXaHUKE. ATOM BOJOpOAa B
KBaHTOBOI MexaHuke. KBantoBsie uncina. [IpaBuina or6opa. CrivH 3J€KTpOHa.

[TpuHIMIT HEPa3NTUYMMOCTH TOXKJECTBEHHBIX YacThll. PepMHOHBI 1 0030HBI.

[TonsTust 0 kBaHTOBO# cratucTuke bo3e—itHmTeitHa n ®epmu—/{npaxa.

IIpunnun [Maynu. Pacnpenenenne 31eKTpOHOB B aTOME MO COCTOSHHSAM.

PenTreHoBckue crieKTphl. MonekysipHble criekTpbl. KomMOuHalmonHoe

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

BEIHY)XKJIeHHOe n3nyderue. Jlazepsl. CTpoeHue 1 BaKHEHIINe CBOHCTBA sIep.

AToMHBIE gpa U ux onucanue. JleeKT Macchl U 3Heprus cBsa3u aapa. Crux

siIpa U €ro MarHuTHBIA MOMeHT. CBOMCTBA SEPHBIX CHII. Moaeny aTOMHOTO

sapa. PaquoakTuBHOE H3IydeHUe U €ro BUJIbl. 3aKOH PaJUOAKTUBHOIO PacIaja.

IIpaBuna cmenienns. Anbda-pacnan. bata- pacnan. AHTHYACTHIBI K UX

aHHUTHIISIMA. [ aMma-u3nydeHue. J{o3uMeTpuieckue BeTMYUHbBI U €INHHIIBL.

Dddexr Méccbayapa. [IprbGopsI I perucTpayy paaunoaKTHBHBIX U3ITYUYCHHUH

Y 4acTHL. SIiepHble peaku UX OCHOBHBIC THIIBL. SIIepHbIC peakluy 1o

neficTBueM HEHTpOHOB. Peakuuu nemennu siapa. LlemHast peakuust qeaeHus.

SnepHsle peakTopsl. Peaknus cuHTe3a aTOMHBIX siaep. DyHnaMeHTaIbHbIe

B3aUMO/ICHCTBUS. DIeMEHTapHbIe YacTUIlbl. /JIex/

5.2 ATtomHas ¢usuka. SAnepHas ¢usuka /Cp/ 17,1 |JI1.1J11.2 J11.3 J11.4
JI1.5J11.6J12.1 J12.2
J12.3J12.4 J12.5 J12.6
JI2.7 J12.8J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 J13.8 JI3.9
JI13.10

D132 33 54 35 26

Pasnen 6. Unas koHTakTHasi padoTa

6.1 KoHTakTHBIE Yachl Ha aTTECTAIHIO 6,9 |J1.1J11.2J11.3J11.4

WuauBuayanbHble KOHCYIBTAI[MH, TEKYIIUI KOHTPOJb /KOHTAT/

JI1.5J11.6J12.1 J12.2
JI2.3 J12.4 J12.5 J12.6
J12.7 J12.8]13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7J13.8 JI3.9
JI3.10
0132 33 34 35 26
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6.2 KoHTakTHBIE Yachl Ha aTTECTAIHIO 4 6,9 [JI1.1J11.2J11.3J11.4
WunuBuayanbHble KOHCYJIBTAIMU, TEKYIHA KOHTPOJb /KOHTAT/ JIL.S JI1.6J12.1 J12.2

J12.3 J712.4 J12.5 J12.6
JI2.7 J12.8J13.1 JI3.2
JI3.3J13.4 JI3.5 JI3.6
JI3.7 13.8 JI3.9
JI13.10
31 5233 54 D5 D6

6. POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

TecTupoBaHUE N0 3aJaHUSAM CIETYIOIINX Pa3lesoB: GU3MIECKHEe OCHOBB MEXaHUKHU, MOJIEKYIIsIpHas (DM3HKa M TEPMOIMHAMHUKA,
ANIEKTPUYECTBO U MarHETU3M, KOJICOAHUS U BOJIHBI, BOJIHOBAsl M KBAHTOBAs ONTHKA, CTPOCHHE aTOMa, CTPOCHHE aTOMHOTO siIpa.
KoHTponbHBIE BOIPOCH! IS OTIPOCa 0 Ta00PaTOPHBIM PadoTaM CIIEAYIONINX Pa3IesioB: JIEKTPHYECTBO K MarHETH3M, BOJIHOBAS U
KBaHTOBAs ONTHKA, aTOMHas (PH3HKA.

KoHTposbHbIE BOIPOCH! IO TPOMEXKYTOUHON aTTECTAIUH.

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

TunoBble KOHTPOJILHBIE 33JaHUS

1. Bo ckoJibKO pa3 IIOTHOCTh BO3/1yXa, 3alOJHSIONIET0 MOMEIIEHHe 3UMO# ITPH 3a/IaHHOM TeMIepaType, 00JIbIIe ero MIOTHOCTH
JIETOM IIpU AaHHOMU TemmnepaType? JlaBieHue raza MOXHO CUUTATh IOCTOSIHHBIM.

2. Ilpu nogbeMe BepToJieTa Ha HEKOTOPYIO BBICOTY OapOMETP, HAXOIAIIHUIACS B €ro KaOuHe, M3MEHWIT CBOE TIOKa3aHHE Ha HEKOTOPOE
3HaueHue. Ha xakoil BEICOTE JIETUT BEPTOJIET, €CIM Ha B3JICTHOH ILIOLIAKe OapoMeTp MOKa3bIBal U3BECTHOE 3HaueHne? Temmeparypy
BO3/1yXa CUATATh MOCTOSIHHOW U U3BECTHOM.

3. Onpenenure yAeNbHYIO TEIIIOEMKOCTh IIPU IIOCTOSHHOM JABJICHUHU KHUCIIOPOJA.

4. Kucnopo Maccoil M HarpeBaroT IpH NOCTOSHHOM JaBiieHnu. HauanbHas ¥ KOHe4Has TeMneparypsl 1aHbl. OnpeneauTs U3MEHeHHe
BHYTPEHHEH SHEpPruu rasa.

5. MneanvHas TermioBas MaluHa, pabdoTatommas o nukiny KapHo, coBepiiaeT 3a OAuH LUK HEKOTOpYIo paboty. TemnepaTypa
HarpeBartelis ¥ TeMIIepaTypa X0J0AUIbHIKA U3BECTHBI. HaliiuTe KoJMYecTBO TEIUIOThI, OTAABaEMOE MALIMHON 32 OJMH LMK
XOJIOAUJIBHUKY.

6. JIBa paBHBIX OTpHLIATEIBHBIX 3apsAJa HAXOIATCS Ha 3aJaHHOM PacCTOSHUM APYT OT Apyra. OnpeaennuTte HanpsKEHHOCTh MO B
TOUKE, PACTIOJI0KEHHOH Ha HEKOTOPOM PACCTOSHHUHU OT 3apsoB.

7. C KaKo# CKOPOCTBIO JOJDKEH ABUTATHCS AJIEKTPOH, YTOOBI €0 HMITYJIbC OBII paBeH UMITYJIbCY (DOTOHA C 3aJaHHOM ATMHON BOHBI?
8. Jl1MHa BOJIHBI CBETA, COOTBETCTBYOMIAs KpAaCHO rpanuiie poTodrpdexTa, st HEKOTOPOTO METalljIa, paBHA HEKOTOPO JJTHHE
BoNHEL. HaiiTn paboTy BBIX0/a 3JIEKTPOHOB M3 METallIa 1 MAaKCHMAIIBHYIO CKOPOCTB 3JIEKTPOHOB, BEIPBIBAEMBIX M3 9TOTO MeTaJlia
CBETOM C 33JJaHHOM JJIMHON BOJIHBI.

9. Kakoii u3oton obpazyercst u3 Topust mociie geTsipex anbda-pacnagoB U IByX OeTa-pacrnagoB?

10. DHeprus cBsI3U Spa, COCTOSILETO U3 TPeX MPOTOHOB U YEThIpeX HEHTPOHOB, U3BeCcTHA. ONpeneIuTh MacCy HEHTPaIbHOTO aTOMa,
00J1a/1aT0IIETO 3TUM SIPOM.

KoHTponbHBIE BOIIPOCH [T OTpoca Mo 1TabopaTopHEIM paboTam

. Uto Takoe 3KBUNIOTEHIHAJIbHASI TIOBEPXHOCTH?

. JJokaxxure opTOroHaNbHOCTh CHJIOBBIX JJUHUHN U SKBUIIOTEHIHUAIbHBIX TOBEPXHOCTEH B 3JIEKTPOCTATUIECKOM MOJIE.
. B uem oTiMume npoBOJHUKOB, MOTYNIPOBOIHUKOB U U30JIATOPOB?

. ®U3NYECKUi CMBICI SHEPTUH AKTUBALUU HOCUTEJIEH B MOIYNPOBOAHHUKE

. Kax nBuxeTcst 371€KTpoH B OAHOPOIHOM MarHuTHOM ToJie?

. Kakas cBs3p Mmexny siBnenuem Xomna u cuioi Jlopenma?

. Onpenenure mnoHATHE "NMOABMKHOCTB HocHUTens 3apsna’. Kak cBs3aHa MoJBMKHOCTB 3apsfa ¢ 3JEKTPOIPOBOJUMOCTBIO
BerecTna?

8. UTo Takoe MarHUTHas BOCIPUUMYHUBOCTH BeIecTBa?

9. UeMm otnmuarorcs Aua- U peppoMarHUTHEIE BenlecTBa?

10. Kakoii 3HaK ©MeeT MarHUTHasi BOCHPUUMYUBOCTD I ANAMarHeTUKOB, IAPAaMarHEeTUKOB, (eppoMarHeTHKoB?
11. Kak cBs3aHa MarauTHasi BOCIIPUUMYHUBOCTH C MATHUTHOW ITPOHUIIAEMOCTHIO?

NN bW =
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12. YeMm ¢eppoMarHeTHKH OTIMYAIOTCS OT APYTHX BELIECTB?

13. Yro takoe nomen? [Touemy deppomMarHeTuk pa3ouBaeTcsi Ha JOMEHbBI?

14. Kak npoucxouT HaMarHn4uBaHue (peppoMarHeTHKOB?

15. Yro Takoe metist rucrepesnca’? Kakne mpUIiHbI €€ BEI3BIBAIOT?

16. Kaxue xonebGanus Ha3bIBarOTCA 3aTyXxaommmMu? [louemy npoucxonut 3aTyxanue cBOOOHBIX KOJIEOaHUH B pealIbHbIX KOHTYpax?
17. Yro nmoHUMarOT o KOAQPUIUEHTOM 3aTyXaHus, Jorapudmuiaeckum nekpemeHroM? KakoBa cBs3b MKy HUMU?

18. Kakoit pa3psig Ha3pIBaeTcs aneprogndeckuM? UTo MOHUMAIOT MO KPUTHIECKAM 3HAUEHHEM COIIPOTUBJICHUS U Y€MY OHO paBHO?
19. HauepTuTe cxeMy IOCIE0BATENbHOIO (IIapajlIedbHOr0) KOHTYpa. OOBSICHUTE MIPOLECCHI, IPOTEKAIOIUE B KOHTYpE IIPU
MOJKITIOYSHUH K HEMY UCTOYHHUKA IIEPEMEHHOTO HaIPsHKEHHS.

20. KakumM 006pa3oM ONUCHIBAETCSL CONPOTUBIIEHHE KOHTYpa IEPEMEHHOMY TOKY?

21. Kak coOcTBeHHas 4acTOTa KOHTYpa 3aBUCHT OT ero napamerpoB? Kak 100pOTHOCTh KOHTYpa 3aBUCHT OT €r0 apameTpoB?
22. HazoBuTE OCHOBHBIE IETAJI ONTUYECKON YaCTH MUKPOCKOIIA, X Ha3HAUYCHHE.

23. Kak onpenensior TMHEHHOE YBeINIeHHe MUKPOCKoma?

24. B uem omiuuue abCOMIOTHOTO U OTHOCUTEJILHOTO IOKa3aTelIs PeIoMIIeHUs?

25. ChopMyaupyiTe OCHOBHBIC 3aKOHBI OTPAXKCHHUS U TIPEIOMIICHHS.

26. KakoBa cBsI3b IOKa3aTeNsl IPEJIOMIICHUS CPEIbl U CKOPOCTH CBETa B HEH?

27. UTto HA3BIBAIOT IJIMHON KOT€PEHTHOCTH, BPEMEHEM KOT€PEHTHOCTH?

28. B uem omiInuue reoMeTpUIECKON pa3HOCTH X0/l JIyuell OT ONTUYEeCKOH pa3HOCTH X0aa?

29. 3anuiuTe ycIoBus HHTEP()EPEHIIHOHHOTO MAKCUMyMa U MUHUMYMa.

30. Kakoe (TeMHO€e UM CBETJIOE) MATHO OyZEeT B LIEHTpe HHTePPEPEHIIMOHHOI KapTuHEI Kojiel HploToHa npu HaboieHuu B
oTpaxkeHHOM cBeTe? OOBSICHUTE 3TO.

31. Yem orpanuumBaeTcs npeaebHas ToNmuHa cios uaTepdepenuun? IloueMy mpu oHUX CBETOQUIBTPAX BUIUMOE YUCIIO KOJIELl
OoutbIe, IPU JPYTHX MEHBIIE?

32. Kak a51eKTpoHHas Teopust 00bACHSET SABIEHUS AUCTIEPCHU?

33. Yto Takoe HOpMabHAs U aHOMaJbHAS JUCTIEPCHs cBeTa?

34. Yo Taxoe pa3peliaromas CiocoOHOCTb, OT Yero OHA 3aBUCHUT?

35. Yem otnuuaetcs Au(pakIUOHHBIN CIIEKTP OT MPU3MATHIECKOTO ?

36. Chopmynupyiite npunnun I'toiirenca- @penens.

37. B gem 3akimogaercs MeTo] 30H Openens?

38. Kak n3meHsieTcsi KapTHHA Ha SKPaHE B 3aBUCUMOCTH OT YHCJIa OTKPBITHIX AU(PPAKINU HA KPYTJIIOM OTBEPCTUH?

39. BeiBectu 3akoH byrepa-Jlambepra.

40. Kak 00BSICHUTH HAJIMUUE OKPACKHU Y IIPO3PauHbIX Tes?

41. Kako#i CBET Ha3bIBAIOT TIOCKOTIOISIPU30BAHHBIM ?

42. Yro Takoe onTHyeckas och B Kpuctamuie? Kakue miockocTy Ha3bIBatOT INIaBHBIMU?

43. B ueM COCTOHT SIBJIEHHE IBOWHOTO JTy4eTpeIoOMICHUs?

44. Kak moryduTh KPYroBYIO U SJUIUTITUIECKYIO TIOJISIPH3AIIHIO?

45. Kakue Matepuaibl 00J1alaloT CBOHCTBOM MCKYCCTBEHHOT'O IBOWHOTO JIy4eTIPEIOMIICHUS U IIPU KaKUX BO3JEHCTBUAX?

6.3. TunoBbIe KOHTPOJIbLHbIE BONPOCHI U 3aJaHUS /15 IIPOMEKYTOYHOI aTTecTaluu

TunoBble KOHTPOJILHBIE BOIPOCH NI IPOMEKYTOUHOH aTTeCTaIuu (3a4eT)

1.IIpenmer ¢usnkn. dusmdeckue n3meperns. Pasmeprocts. Crucrems! enuann. CKaNsApHbIE U BEKTOPHBIE BETHYHHBL.

2.Kunemartuka marepuaibHoi Touku. Cucremsl otcuéra. CucteMsl koopauHat. [IBmxeHnue B Mexanuke. Ilepemenienue. Tpaekropus,
OyTb.

3.Cxopoctb. Yckopenue. PaBHoniepeMeHHOE OCTyNaTeIbHOE IBIKEHUE.

4 KpuBonuHeiiHoe nBmkenue. HopmanbHOe M TAHT€HLIUAIBHOE YCKOPEHHS. YTIJI0Bas CKOPOCTh, YIJIOBOE YCKOPEHHE.
5.Mnepruansubie cuctemsl oTcuéra. [Ipunuun nnepiuu. Ilepssiit 3akon Hetorona. Cuia, Buibl B3auMoieiicTBus.

6.Bropoii 3axon Hetorona. Macca. Umnynsc. Tpetnii 3akon HeroToHa. 3aKOH COXpaHEHHS UMITYJIbCA.

7.OCHOBHBIE CUJIBI B KJIACCUYECKOH MEXaHUKE.

8.Pabora cunbl. MomnocTs. OHeprus. Kunetuueckas u noteHnuanbHas 3Heprud. KonceppaTupHasl cucTeMa.

9.IlorenuunanpHOE nose. 3aKOH COXPaHEHUs U MPEBPAILEHHs SHEPTUU.

10.I'paBuTannonHoe none 3emsn. Kocmuueckue ckopocTu.

11.IlenTpanbHelil yaap. Ypyroe u Heynpyroe coyaapeHus AByx Teil. LleHTp Macc cucteMsl MaTepuaibHbIX Touek. [locTynarensHoe,
BpaIIaTEIbHOE U IJIOCKOE JBHKEHUSL.

12.BpararensHoe IBHXKEHHE aOCOIIOTHO TBEPIOTO TeJla BOKPYT HEMOABMIKHOM ocu. MoMeHT uHepiin. MoMeHT umiyiibca. MoMeHT
CHJIBL.

13.0OcHoBHBIE ypaBHEHUs JUHAMUKH BpaleHusa. KuHeTnueckas sHeprus BpalleHusl.

© ®I'BOY BO «Henl'V»




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

«Uensabunckuii rocynapcrsennslii yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas nporpamma nucuumuinas! "®usnka" M0 HapaBIeHUIO MOATOTOBKY (cnenuanbHoct) 10.05.01
"KommsioTepHast 6e3omacHOCTE" HampasieHHOCTH (Tpo¢mo) cnenuanu3anust N 1 "Ananus 6e3omacHoCTH crp. 12
komnbroTepHBIX cucteM" @I'BOY BO «Henl'V»

14.0OcHOBBI celMaIbHON TEOPUU OTHOCUTENILHOCTH, IOCTYIaThl DifHINTelHa, TpeoOpazoanus JlopeHa.

15.0OcHOBHBIE OTHOIIEHHSI PENIITUBUCTKON TUHAMIKH.

16.0OcHOBHBIE NIPECTABIECHUS MOJIEKYIIPHOH (DU3UKU, OCHOBHBIC TEPMOANHAMUYECKUE TApAMETPBI.

17.Mopenb uaeaabHOIO ra3a, OCHOBHBIC 3aKOHBI HJI€AJIBHOTO ra3a

18.0cHoBHoe ypaBHeHue MKT uzneansHoro rasa. Temmneparypa kak Mepa CpeiHel KHHETUYECKON SHEPTUM.
19.PacnpeneneHue yacTull 10 CKOPOCTSIM U 110 3HaueHUsM sHepruu (Makcseiia, bonblimana).

20.BHyTpeHHSISI SHEPTHS, CTETICHU CBOOOIBI.

21.Pabora u Temiora, 1| Havyano TeEPMOANHAMUKH.

22.TernoeMKoCTb, CBsI3b TEINIOEMKOCTH C YHCJIOM cTerneHeil cBo0o bl (ypaBHeHHE Maiiepa).

23.TepMOAUHAMUYECKUE U30IPOLIECCHL

24 PaBHOBECHBIC U HEPABHOBECHBIE, 00PATUMbIE U HEOOPATUMBIE TPOLIECCHI. DHTPOIIUS KaK TEPMOJMHAMHYCCKHIA TTapamMeTp.
25.CraTucTruecKkoe TOJIKOBaHHE SHTPONUU. BTopoe Hauano TepMoaAnHaMUKY. DBOIIOLUS WM HaKoIUIeHHe SHTponuu? TpeTbe Hauaio
TEPMOIMHAMUKH.

26.TerutoBoit nBurarens, k. Lukn Kaprao, Teopemsr KapHo.

27.Cuitel B3aMMOICUCTBYS MEXTy MOJIEKYJIaMH, ypaBHeHHe raza Ban-gep-Baanbca, kpurnaeckas Touka.

28.KunxocTy, NOBEPXHOCTHOE HATSHKEHHUE.

29.TBep/sie Tena, THITBI KPUCTAIIIOB.

30.®a30BbIe Mepexo/ibl NEPBOro U BTOporo poaa. [Ipumeps! (moapoOHO pa3oOpars).

THIIOBBIE KOHTPOJIBHBIE BOIIPOCHI UTS IPOMEKYTOYHOMN aTTeCTALMH (IK3aMEH)

31.IIpupoaa snekTpudecTBa. DIEKTPUUECKUN 3apsi], 3aKOH COXpaHEHHs 3JIEKTPUUECKOro 3apsa/a, 3akoH Kyiona.
32.2nexTpocTaTHyecKoe 1oJie, CUIIOBbIE TMHUH, HANPSHKEHHOCTD, IPUHIUI CYIIEPIIO3UIIHH.

33.TToTok BeKTOpa HaIpsKEHHOCTH, Teopema ['aycca.

34.Pabota cui1 31eKTPOCTaTHUECKOTO TIOJIS, IUPKYISIHS BEKTOpa HANPSHKEHHOCTH, GU3HYECKUIT CMBICT TEOPEMBI O ITUPKYIISIIHN.
35.Iotennuman, pa3HOCTh HOTEHIMAJIOB, SKBUIIOTEHIMAIbHbIE IOBEPXHOCTU. CBA3b MEX/y HAIPSHDKEHHOCTBIO M IOTEHIUAJIOM.
36.25eKTpUIecKoe MoJIe 3apsHKSHHOM TIIACTHHBI U cephl.

37.0Onextpuueckas eMkocTb. KoHeHcaTop. DHEprust KOHJAECHCATOPa U MIEKTPUUECKOTO MOJIS.

38.JIMIeKTpUKH, IUIIEKTPUIecKasi IPOHUIIAEMOCTb.

39.ITonynpoBOTHUKH, TIPOBOAHUKH.

40.9nexTprueckuii Tok. Cria ToKa, IMIIOTHOCTH TOKAa, MEXaHU3M IPOBOJUMOCTH METAJIOB.

41.3axoH OMa A7 OJJTHOPOJHOTO YUacTKa LeTH, COPOTUBIICHNE, 3aBUCUMOCTh CONPOTUBIICHUSI METAJIOB OT TEMIIEPATypPhl, 3aKOH
Jxoynsa-Jlenna.

42.CropoHHUE cHJbl, 3aK0H OMa 151 HEOAHOPOAHOTO yJacTKa LETu.

43.CoenrHEHUE POBOTHUKOB.

44 Tlpupona MarHeTi3mMa. MarHuTHOE 10Jie, CHIIOBbIe JIMHUK MarHuTHOro nons. Cuina Jlopenua, 3akoH AMnepa.

45 .3akon buo-CaBapa-Jlamnnaca, IpUHIMI CYNIEPIO3UIIMH, MATHUTHOE T10JI€ TPSIMOJIMHEWHOTO IPOBOJHUKA C TOKOM.
46.Teopema O IMPKYJISIUH 11 MATHUTHOTO TIOJIS, €€ QU3UUESCKUI CMBICIL.

47.MuUKpO ¥ MaKkpO TOKH, MaTHUTHAs MPOHULIAEMOCTb. DeppoMarHeTUKy, NapaMarHeTUKU U 1MaMarHeTUKH.

48.3akoH snekTpoMarHuTHON nHAYKIMH (3akoH dapanes), mpasuio Jlenma.

49.BoznukHoBeHre DJIC B ABMXKYIIEMCS U HETIOIBIXKHOM IPOBOHHUKAX, TEHEPATOPHI IIEPEMEHHOTO TOKA.
50.CaMOMHITYKIWS, MHAYKTUBHOCTH KOHTYpA (KaTYIIKH ). DHEPTHS MATHATHOTO TIOJIA.

51.BuxpeBoe 31ekTpuueckoe nonie, Tok cMemenus. CucremMa ypaBHeHH MakcBeslla B MHTErpaabHOl 1 auddepeHuansHoil Gopme.
52.I'apmoHmYeckue KoneOaHus, X XapaKTEPUCTUKH. Y paBHEHHE TAPMOHUYECKHUX KOJICOaHUH. DHEPTHs IPH KOJIeOaHHSIX.
53.MexaHnnyeckue rapMOHUUECKHE KosleOaHus (TapMOHUUECKHUE OCUMILIATOPEI (MAsSTHUKH)).

54.21ekTpoMarHuTHBIE TApMOHIYECKUE KOJIeOaHus (JEKTPUIECKHI KOIeOaTebHBIA KOHTYD).

55.CnosxxeHue rapMOHUYECKUX Kosebanuil. buenue.

56.3aryxatomue kosiebanus. JIekpeMeHT U JOOPOTHOCTb.

57.BeinyXIeHHBIC KonieOanus. Pe3oHaHc.

TunoBsle KOHTPOJILHBIE BOIPOCHI JUISl IPOMEXYTOUHON aTTeCTalluK (3K3aMEH)

58.IIpupoaa BosiHOBOTO Mpoliecca. BosHbl. YpaBHeHue Oeryiield BoJIHbL. BoHOBOE ypaBHEHHE.

59.MuTepdepennus BoaH. CTos4dre BOIHBIL.

60.3ByKOBBIE M 2JIEKTPOMATHUTHBIE BOJHBI.

61.BonHoBBIE cBOliCcTBA cBeTa. SIBIEHHUS, UX MTOTBEPXKIAIOIIHE.

62.KopnyckynspHble cBOWCTBa cBeTa. SIBI€HUs, UX NOATBEPKIAIOLIHE.

63.Monenu aroma Tomcona u Pesepdopna, muHeiiuaTsIil CIEKTP aTOMOB.

64.ITocrynatsl bopa, ciektp atoma Bogopoaa o bopy.

65.KopryckynsspHO-BOJIHOBOH Jlyaiu3M CBOWCTB BEIIECTBA, COOTHOILIEHHE HEONPEIEIEHHOCTEH.

66.BonHoBas GpyHKINS, ee CTATUCTHYECKUH cMBIc, obiiee ypaBHeHue Lllpeannrepa, ypasHenue llpenunrepa amns
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CTallMOHAPHBIX COCTOSIHUH.

67.Yactua B OJHOMEPHOH MPSIMOYTOJILHOM MOTCHIIUAIBHOM SIMe ¢ OECKOHEYHO BHICOKHUMH CTCHKAMH.
68.KBanrossle uncia, npuHnun [laynu, pacnpenenaeHue 3JeKTPOHOB B aTOME [0 COCTOSIHUSIM.
69.PazMep 1 cocTaB aTOMHBIX SIZIEP, MAaCCOBOE U 3apsIOBOE YHCIIA. DHEPTHsI CBSI3M SIIPA, SAEPHbIE CHIIBI.
70. PagnoakTuBHOE M3IIy4YeHHE U €r0 BUIBl. 3AKOHOMEPHOCTH alib(a, 6eTa U raMma pacraioB.

71. 3akoH pasnoakTUBHOTO pacnaza. [leproxa nomypacmnaja.

72. SlnepHble peakyu, IETHbIe SIepPHbIe peakiuu. TepMOosIepHbIe PEaKITHH.

73. Knaccudukanuus 3eMeHTapHBIX YaCTHII, KBAPKH.

74.Bunpl B3anMOAEHCTBUS DIIEMEHTAPHBIX YACTHII.

TumnoBsle KOHTPOJILHBIE 3aJaHUS JJISl IPOMEKYTOUHON aTTeCTANH

1. Bo ckoJIbKO pa3 MIOTHOCTh BO3/yXa, 3aMOTHSIONIETO TOMEIICHUE 3MMOM TIPH 3a/IaHHOM TeMIeparype, OOJbIIIe ero MIOTHOCTH
JIETOM IIpH AaHHOH Temneparype? JlaBneHue ra3a MOXHO CUMTATh TOCTOSIHHBIM.

2. IIpu nogbeMe BepTOJIeTa HA HEKOTOPYIO BBICOTY OapOMETp, HaXOIAIIMICS B €ro KabuHe, H3MEHUII CBOE TIOKa3aHHUE Ha HEKOTOPOE
3HaueHue. Ha xakoii BBICOTE JIETUT BEPTOJIET, €CIIM Ha B3JIETHOH ILIOLIaKe OapoMeTp I10Ka3bIBall U3BECTHOE 3HaueHne? Temneparypy
BO3/1yXa CUATATh MOCTOSIHHOW U U3BECTHOM.

3. Onpenenure yAeNbHYIO TEIIIOEMKOCTh IIPU IIOCTOSHHOM JaBJICHUHU KHUCIIOPOJA.

4. Kucnopoz Maccoil M HarpeBaroT Ipy IOCTOSHHOM JiaBlieHnH. HavanpHas 1 KOHeUHas TeMIeparypsl Janbl. OnpenenuTh U3MEHEHUe
BHYTpPEHHEH dHEPruu rasa.

5. MneanpHas TemoBas MalnHa, paboTatomas 1o 1nukiny KapHo, coBepiaeT 3a OAuH UK HEKOTOpYIo paboty. TemnepaTypa
HarpeBartelis 1 TeMIiepaTypa XoJ0AuIbHUKa H3BeCTHbI. HaliiuTe KoIM4ecTBO TEIIOTh], OTAaBaeMOE MAIIMHON 32 OAMH UK
XOJIOJIUIBHUKY.

6. JIBa paBHBIX OTPHLIATEIBHBIX 3apsAa HAXOIATCS Ha 3aJaHHOM PacCTOSHUM APYT OT Apyra. OnpeaenuTe HaIpsKEHHOCTH M0 B
TOYKE, PACIIOJI0KEHHOH Ha HEKOTOPOM PACCTOSIHUM OT 3apsiIOB.

7. C xaKoi CKOPOCTBIO TOJDKEH JBUTAThCS 3JICKTPOH, YTOOBI €0 UMITYJIbC OBUT paBEH UMIYJIbCY (POTOHA C 3a1aHHOM UIMHOW BOJHBI?
8. JliuHa BOJIHBI CBETA, COOTBETCTBYIOMAs KpacHOi rpanune Gpotosddexra, 1 HEKOTOPOro MeTasla, paBHa HEKOTOPOH JUTHHE
BoNHEL. Haiitn paboTy BBIX0/a 3JIEKTPOHOB U3 METajlla U MAKCHMAJIBHYIO CKOPOCTB JIEKTPOHOB, BEIPHIBAEMBIX H3 3TOTO MeTalia
CBETOM C 33JJaHHOM JJIMHON BOJIHBI.

9. Kaxoii uzoromn obpasyercst u3 Topus nocie ueTbipex anbha-pacnaoB U IByx OeTa-pacnaaon?

10. DHeprus cBsI3U Spa, COCTOSAILETO U3 TPEX IPOTOHOB U YETHIPEX HEUTPOHOB, U3BeCTHA. ONPeeNUTh MacCy HEHTPAILHOTO aToMa,
00J1a/1aT0IIETO 3TUM SIPOM.

6.4. Kputepuu oneHuBaHus

B kadecTBe TeKylero KOHTPOJIsl UCTIONB3YIOTCS TECTUPOBAHMUS 110 TIPAKTHYECKUM 33JaHUSAM CIICIYIOUINX Pa3/eioB: PU3HYECKHE
OCHOBBI MEXaHHKH, MOJICKYJISIpHAst (PM3HKa M TEPMOIUHAMHKA, JJICKTPHIECTBO U MarHETH3M, KOJIeOaHUS U BOJIHBI, BOJHOBAS H
KBAaHTOBas ONTHKA, CTPOCHHE aTOMa, CTPOCHHE aTOMHOTO sIJIpa, & TAKXKE OMPOCHI 110 JabopaTopHbIM paboTaM CIeIyIOUINX pa3iesoB:
3JIEKTPUYECTBO M MarHeTU3M, BOJIHOBAs ¥ KBAHTOBAs ONTHKA. 3a4eT 110 TECTUPOBAHMIO M ONIPOCY BBICTABIISIETCS B CIIydae BHITIOJIHEHUS
He MeHee 50% 3anaHuii.

Jlns mpoBeeHns IpOMEXYTOUYHOM aTTeCTalluy MPEero1aBaTeib MoJ0UPaeT U3 TECTUPOBAHUH 110 MPAKTUYECKUM 3alaHHSIM
HE00XO0IMMOE KOJIMYECTBO BOMPOCOB U 3a/1a4. [IpoI0IKUTENIEHOCTD MTPOMEKYTOUHOM aTTectanuu coctasisier 60-90 munyr. [Tocne
3aBEepIICHHUS TECTUPOBaHMS B (HOPMATHFHOTO MOABEACHHS Pe3yIbTaTOB TECTUPOBAHUS MIPEIOIaBaTeNb 00CYKIaeT U 3a/1aeT
JTOTIOJTHUTENIbHBIC BOIIPOCHI M3 CITUCKA KOHTPOJIBHBIX BOIPOCOB Il IPOMEXYTOYHOH arTectanuu. [1o utoram Takoro codece10BaHus
MIPEToJaBaTelb ONpeAeIIieT YPOBEHb OCBOCHUS IPOBEPSAEMBIX KOMIIETCHIIMI U BBICTABIISIET COOTBETCTBYIOIIYIO OLICHKY.

Ha npomexxyTouHOM aTTecTaluy CTyI€HT MOIy4aeT OLCHKY:

OTJIIMYHO/3a4TEHO - €CJIH BBIOJTHEHO He MeHee 80% 3aJaHuii TeCTUPOBaHHUs, IPU OTBETE HAa KOHTPOJIBHBIE BOIIPOCHI, BOCIIPOU3BOISTCS
COOTBCTCTBYIOIIUE MATEMATHUICCKHE BBIKIIAAKH U JIOTUYHBIC PACCYXKIACHUS, 3aJa4U ITOJTHOCTBIO PEIICHBI, CTYACHT IPAaBUJIBHO
000CHOBBIBAET NPUHSTHIEC PELICHHUS, BO3ZMOXHbI HECYIIECTBEHHbIE OLITHOKY;

XOPOII0/3aYTEHO - €CIIM CTYCHT, BBIIIOJIHUB NPaBUIBHO HEe MeHee 65% 3a1aHnil TeCTUPOBAHMUS, TBEPAO 3HAET MaTEepHall, IPaMOTHO U
I10 CYIIECTBY U3JIaraeT ero, HO IPH 3TOM JIOITyCKAIOTCs HerpyOble OIMOKH IIpU BBIBOJIE (POPMYIT M PELIEHUH 3a]Ja4 WM OTCYTCTBHUE
HCKOTOPBIX 3JIECMEHTOB BbIBOJA,

YIIOBJIETBOPUTEIBHO/3aUTEHO - €CJIM IIPU TECTUPOBAHHUH BBITOTHEHO He MeHee 50% 3amanHuil, CTYJeHT 3HAaeT TEPMUHOJIOTHIO, T.C.
OTBCYACT HA KOHTPOJIbHBIC BOIIPOCHI U 3HACT OCHOBHBIC IOHATUSA, COOTHOIICHUA (663 BI)IBO}Ia), ONpeACICHUEC U (I)I/ISI/I“IGCKI/II\/‘I CMBICJI
BEJINYHH;

HE Y/IOBJICTBOPHUTENBLHO/ HE 3aYTCHO - €CJIH BBIMOJIHEHO MeHee 50% 3a/1aHuii TECTUPOBAHUS, CTYACHT HE MOXET OTBETHTh HA
KOHTPOJIbHBIE BONIPOCHI, HE 3HAET OCHOBHBIE MOHATHS, GOPMYJIBI, OnpeeeHue 1 GU3NUECKUA CMBICI BEJIMUHH.
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7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJAY JIST)

7.1. Pexomengyemas JiuTepaTypa

7.1.1. OcHOBHAs1 TUTePATYypa

ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecype
JI1.1 |Cusyxusu JI. B. O6uwmii Kkypc ¢pu3uku: yueOHOE ocodue i By30B: B 5 Tomax ToM 3:[MockBa : 9BC
EKTPUIECTBO W3natenbckas
(https://znanium.com/catalog/document?id=303207) ¢bupma "dusnko-
MaTeMaTHdecKas
auteparypa" (OU
3MATIJINT), 2015
JI1.2 |Cagenses U. B. Kypc ¢usuxu. B 3 1. Tom 2. Dnexrpuuectso. Konebanus u Boansl.  |Caskr- Ilerepbypr | OBC
Bonnosas onrtrka : JIanp, 2022
(https://e.lanbook.com/book/184164)
JI1.3 |CaBennes U. B. Bonnsl. Ontrka Cankr- [Terepoypr | 3BC
(https://e.lanbook.com/book/187737) : Jlanb, 2022
JI1.4 |Cagennes U. B. MornekynsipHas Gpuzuka 1 TepMOAMHAMHUKA Cankr- [TerepOypr [ OBC
(https://e.lanbook.com/book/187739) : Jlanb, 2022
JI1.5 |CaBennes U. B. Mexannka Cankr- [Terepoypr | 3BC
(https://e.lanbook.com/book/187811) : Jlans, 2022
JI1.6 |Cagenses U. B. KBanrosas ontuka. AToMHas ¢pusuka. Ousnka TBEpAOro Tena. Canxrt- [Tetepbypr [ OBC
®du3uka aTOMHOTO SIZIpa U JIEMEHTAPHBIX YaCTHI] : Jlans, 2022
(https://e.lanbook.com/book/210611)
7.1.2. JlonoaHuTeIbHAS TUTEPATYPa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 |momsckuit 3. B. BBenenue B aTOMHYIO QU3UKY Cankr- [Terepoypr | 3BC
(https://e.lanbook.com/book/210398) : JTaub, 2022
JI2.2 |AkcenoBa E. H. O6mas ¢usuka. Konebanus u BomHEI (TJIaBBI Kypca) Cankr- [lerepOypr [ OBC
(https://e.lanbook.com/book/212678) : JTaub, 2022
JI2.3 |Akcenosa E. H. O6mas ¢usnka. MexaHunka (TJ1aBbl Kypca) Cankr- Iletepbypr | OBC
(https://e.lanbook.com/book/212681) : Jlanb, 2022
JI2.4 |AxkcenoBa E. H. O6mas ¢uzuka. OnTuka (ry1aBs! Kypca) Canxrt- [Terepbypr [ OBC
(https://e.lanbook.com/book/212684) : Jlanb, 2022
JI2.5 |AkcenoBa E. H. O6mas ¢usuka. TepmoauHaMuka u MoJieKyisipHast ¢pusnka (rmael  |Caskt- [lerepOypr | OBC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)
JI2.6 |Akcenosa E. H. OOmwas Quzuka. DIEKTPUIECTBO U MarHETU3M (IJIaBbl Kypca) Canxr- Iletepbypr | OBC
(https://e.lanbook.com/book/212690) : JTaub, 2022
JI12.7 |bonnapes b. B., Kypc o6mieit ¢puzuku B 3 ka. Knura 3: TepmoanHaMuka, Mockga : FOpaiir, 9BC
Kanammuwukos H. I1., craTucTHYecKas (PU3MKa, CTPOCHHE BellleCcTBa: yueOHUK s By30B (2023
Coupun I'. T (https://urait.ru/bcode/532034)
JI12.8 |bonnapes b. B., Kypc o6muieit ¢puzuku B 3 kH. KHura 2: anexrpoMarseTusm, ontuka, |Mocksa : FOpaiir, 9BC

Kanamnukos H. I1.,
Crupun I'. T

KBaHTOBas (pU3UKA: YUCOHHUK JJIS BY30B
(https://urait.ru/bcode/559925)

2025

7.1.3. Metoauueckue pa3padoTku
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ABTODBI, COCTABHTEITH 3arnaBue W3zpatensctBo, ron| Pecype
JI3.1 |Marsees A. H. MexaHuKa U TEOpHUSI OTHOCUTEJIBHOCTH: yueOHoe rocobue aist By3oB |Cankr-IletepOypr
[n np.]: JIans, 2009
JI3.2 |Becconos A. A. MexaHuka: KOHCIIEKT JIEKIUH YenstOuHCK : 3BC
(http:/Nibrary.csu.ru/rbooks2/view2? W31aTenseTBO
code=local/007753/bessonovaa) YensOMHCKOTO
rOCyIapCTBEHHOT O
YHUBEPCHTETA,
2013
JI3.3 |ByuensHuxos B. [1., JIa6opaTopHbI NPaKTUKYM 110 Kypcy "DIeKTPUIECTBO U YensaOUHCK : 9BC
Epernosa O. B. marHetusm". Y. 1: yueOHOE mocobue Ui CTYACHTOB (PU3HUECKUX [UensOunckuii
CIEUANBHOCTEH YHUBEPCUTETOB roCyJapCTBEHHBIH
(http:/Nibrary.csu.ru/rbooks2/view2? VHHUBEPCHTET],
code=local/200109n0152/buchelnikovvd) 2001
JI3.4 |byuensuukos B. /1., JlaGopaTopHbIii MPAKTHKYM IO Kypcy "DIEKTPUIECTBO U YensiOuHCK : 9BC
Epernosa O. B. marHetusm". Y. 2: yueOHOe mocodue [UensOunckuii
(http:/Nibrary.csu.ru/rbooks2/view2? rOCYIapCTBEHHBIH
code=local/200208n0188/bu_ii) YHUBEPCHUTET],
2002
JI3.5 |Tpodumon B. T'. DU3NpaKTHKYM: ONTHKA: y4eOHOE TIOCOOHe YemnstOuHck : [0.
u.], 1991
JI3.6 |BeccoHoB A. A. Baeznenue B 1a00paTOpHBII IpakTUKyM 110 (U3HKeE: yueOHOe YensaOUHCK : 9BC
nocoOue i By30B [UensOunckuii
(http://library.csu.ru/rbooks2/view2? rOCyIapCTBEHHBIN
code=local/200401n0063/bessonovaa) YHHUBEPCHTET],
2003
JI3.7 |Matsees A. H. DneKTpUUeCcTBO U MarHeTU3M: yueOHoe ocolue Ais By30B Mocksa : Beiciast
mkoia, 1983
JI3.8 |T'puropses 0. M., ®du3nKa aTOMa U aTOMHBIX SBJICHHI: ydyeOHOe ocodue Mockaa : 3BC
Koruxwn U. C. (https://biblioclub.ru/index.php?page=book&id=457657) O®usmariut, 2015
JI3.9 |JlanncGepr I'. C. Onruka: yaeOHOe mocobue Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=485257) O®usmariur, 2017
JI3.10 | Xaiixun C. 3. PusnyecKre 0CHOBBI MEXaHUKU Cankr- [letepbypr | OBC
(https://e.lanbook.com/book/210170) : JTanb, 2022

7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TeJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"

D1 |YuebHo-meromnueckuii caiit «IIpenomasarensm u ctymaearamy» http://teachmen.csu.ru

D2 |Hayunsle u Hay4HO-TIOIyJsipHBIe Jekimu http://elementy.ru

93 |Hayunas snmexTponHas 6ubmnoreka Poccniickoit Akanemun Hayk http://www.elibrary.ru

D4  |JlekTopuyM - IPOCBETUTEIHCKU MPOEKT: MACCOBBIE OTKPHITHIE OHIAWH-KYPCHI, OTKPBITHIA BUIE0AapXUB JIEKIHA By30B Poccun
https://www.lektorium.tv

35 |KubepJlenunka - HayuHas a1eKTpoHHas oubimmoreka http://cyberleninka.ru

D6 |DHIMKIONEANYM [SHIMKIIONE/NH, CIOBAPH, CIIPABOYHKKH | - CIipaBouHbI moprain http://enc.biblioclub.ru

7.3 llepeyenb nHGOPMAIMOHHBIX TEXHOJIOTHI

7.3.1 IIporpammHoe oGecneyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 TIpodeccuonasibHbIe 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI
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1. DnexTpoHHbIil KaTanor HayuHoi oubnuorexu Yenl'Y [DnekTpoHHsIi pecypc] : 6a3a nanHblx / Yens0. roc. yH-T. — YensOunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaiibt
American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. aurir. — Pexxum 1ocTyIa: TOIBKO U3 CETH YHUBEPCUTETA. —
TeKcT : 2IEKTPOHHBIN.

3. Web of Science : mymsruanctuuinaapHas pedeparuBHas 6a3a JaHHBIX / KoMIanus Thomson Reuters. — Pexum gocryma: s
3apeructpup. nonb3opareneit Uenl'V. — TeKCT : 3MEKTPpOHHBIN.

4. Scopus : peeparuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/ — £I3. aurit. — Pesxum focryma: st
3apeructpup. nonp3osareneit Yenl'Y. — TekcT : 37eKTpOHHBIH.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 5I3. anri. — PexxuM mocTyma: uist 3aperucTpup. nonb3osareneit Yenl'y. —
TEeKCT : DIIEKTPOHHBII.

6. KOHCIIeKTHI JIKIHI ¢ IEMOHCTPAUsIMH 1 BUPTYaJIbHBIMHE JIAO0OPAaTOPHBIMH SKCIICpHMEHTaMH Ha caiite http://teachmen.csu.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHbBI (MOYJIST)

Jlnst peanuzanyu AMCUUILIMHBI UCIIOIB3YIOTCS y4eOHBIC ayAUTOPHH SIS IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA, TPAKTUYECKUX
3aHATHH, TPYNIOBBIX U MHIUBUYaIbHBIX KOHCYJIBTAIIMN, TEKYIEr0 KOHTPOJIS U IIPOMEKYTOYHOM aTTecTaluu, a TaKkKe IIOMELIeHUS
JUTS CaMOCTOATENILHON paboThl. Y4eOHbIe ayAUTOPHH YKOMIUIEKTOBAHbI CIICIUATN3UPOBAHHON MEOEIIbI0 M TEXHHYECKHMH CPEJICTBAMU
00y4eHHs - MyJIETUMEIUHHBIM 000pyIOBaHUEM (dKpaH, HOYTOYK, TPOEKTOP, KOJIOHKH).

Jlnst mpoBeieHns 3aHATHH JISKIIMOHHOTO THIIA TIPEJIaraloTcst HA0OPhl JEMOHCTPAIHOHHOTO 000pyI0BaHUs U y4eOHO- HATJISHBIX
nocoOuil (MyIbTUMEIHIHHbIE Tpe3eHTalHu). JIabopaTopHbIe 3aHATHS MPOBOASATCS B yIeOHBIX JTAOOPATOPHAX IEKTPHUUECTBA  ONTHKH,
OCHAIIIEHHBIX HEOOXOJMMBIM 000pYyIOBaHHEM, IIEPEYEHb KOTOPOTO MPUBE/ICH B MACIIOPTaX J1abOpaTOPHH.

[TomenieHust U1l CAMOCTOSITENBHOM PabOThl 00Y4aIONIMXCS OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM C IMOJIKIIOUEHHEM K CETH
"NutepHet" U 00eCreYeHHEM IOCTYIA B AIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEeIbHYIO CpEly YHUBEPCUTETA.

9. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA ITO OCBOEHUIO JUCHUTIIJIMHBI (MOZAY JIST)

OcBoeHue copepxanus ydaeOHoM AucuumInael « Qu3uKa» OCyIECTBISETCS Ha JEKLIUAX, IPaKTHIECKUX 3aHATUAX U B IPOIiecce
CaMOCTOATENBEHOH yaeOHOH IeATeTbHOCTH CTYJEHTOB.

JlexiMOHHBIE 3aHATHS 00ECIEUUBAIOT TEOPETUUECKOE U3YyUEeHHE TUCIUIIIUHBI. OCHOBHBIMU METOJIaMU O00y4IEHUS SBIISIOTCS
nH(OPMALMOHHO-00BACHUTEIbHBII U TpoOneMHbIH. Ha neKuusax u3naraeTcs OCHOBHOE COZIepKaHUe TeM IIPOrpaMMBl, IPOBOAUTCS
aHaJIN3 OCHOBHBIX ITOHATHH M PaCCMAaTPHBAIOTCS IPUMEPHI.

JIeKIMOHHEBII MaTepHa sIBJISCTCS] BAYKHBIM, HO HE CJMHCTBEHHBIM JUIsl yCBOCHUS yueOHOM muciuiuinHbl. Ero o6s3aTensHo
HE0OXOAMMO JOTONHUTH MaTEPHAIOM OCHOBHOI! U TOTIOTHUTENBHOMN IUTEPATyphl IO TEME.

Ocoboe BHUMaHUE B TEUEHHE CEMECTpa ClIeyeT 0OpaTUTh Ha BHIIIOJIHEHHE PadoOT 1a00paTOPHOTO MPAKTUKYMa: HEAOITYCTUMBI
HPOMYCKH Ta00PaTOPHBIX PaboT Oe3 yBaKUTEIbHOI TPHINHEL.

ITpu BO3HUKHOBEHHH BOIIPOCOB 110 TeMaM, BEIHOCUMBIM Ha CPC, crienyeT o0paTuThes 3a KOHCYIbTalluel K MPernoaaBaTenio,
BeIyIIeMy JICKIIHOHHBIE 3aHATHS. [IpH BOSHUKHOBEHNH 3aTPyJHCHIH B TOHUMAHUN MAaTEMaTHIECKOTO anmapara GH3UKH CleayeT
00paTUThCS K COOTBETCTBYIOIUM y4eOHUKAM II0 KypCy BbICIIEH MaTeMaTUKH.

BakHBIM MOMEHTOM IIPU U3YYCHUH JIF000H MUCIUIIINHEL SBISIETCS OPTaHU3AII CAMOCTOSATENIbHON paboTsl. [Ipn ocBoeHIN
Marepuala He ClIelyeT CTPEMUTHCS K MEXaHUUECKOMY 3alIOMUHAHHIO IIPUBEACHHBIX ONpeaeIeHu, GOpMYIUPOBOK U MOJI0KEHUH,
ecin TpedoBaHUS K Bam npsiMo He yka3bIBaroT Ha 3T0. BrionHe 3¢(heKTHBHOIT MOXKET OKa3aThCs MOMBITKA IIOHATE CYTh SBICHUS,
BBIPa0OTATh CBOE OTHOLICHHE K HEMY, OITMPAsCh HAa MaTepHall, COJCpIKaIUiCs B peKOMEHJOBaHHO! JIuTeparype. Takxke
PEKOMEHTyeTCsl PABHOMEPHO PACIIPE/IeIIATh HArPY3Ky CAMOCTOSTEILHOTO OOYUCHUS B TCUCHHE CeMecTpa.

B cnydae mpumeHeHus mpu 00y4eHUH AUCIUIUIMHBI SJIEKTPOHHOTO 00yUYEHUs, AUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHI
obmeHre 00yJaromuXcst ¥ IPeroaaBaTelst OCYIECTBIICTCS B PeXKUMe PealbHOT0 BpeMEHH (OHNaiH-TIeKIUH (BeOMHAPEI), YaTHl,
BHJIC0-KOH(EPEHIINH 1 JIP.) UK OTIO0KEHHOTO BpeMEHH (CHCcTeMa qucTaniionnoro ooy4denus Moodle, MS Office365, dopymsr,
SIIEKTPOHHAS MOYTA U JIP.).

ITpu 00y4eHun U ¢ OrpaHUIEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSI SJIEKTPOHHOE 00YUCHHUE, AUCTAaHIMOHHbBIE 00pa30BaTesIbHbIC
TEXHOJIOTHH ITPeyCMAaTPHBAIOT BO3MOXKHOCTB ITpHUeMa-Tiepeiadl HH(GOPMAIUY B JOCTYITHEIX I HUX (opMax.

Peanuzanyst AMCUUIUIMHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00ydeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHONIOTHH (nanee — D0,
JIOT) ocymecTsistercs Ha ocHOBaHHHU «I1ooXKeHHs 0 peaTn3anuy OCHOBHBIX U JOTIOJHUTEIBHEIX 00Pa30BaTEIBHEIX IPOTPaMM C
IIPUMEHEHUEM JIEKTPOHHOTO 00y4eHHs ¥ AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH B (heiepaTbHOM
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rOCy1lapCTBEHHOM OOKETHOM 00pa30BaTEIbHOM YUPEXKIEHUH BBICILIETO 00pa3oBaHus «UenaOuHCKU rocyaapCcTBEHHbIH
yHUBepcHUTET», «[10I0KEeHHUs 0 MOPAIKE 3aueTa 00YJarOIIMMUCS TI0 OCHOBHBIM IIPpodeccHoHaIbHEIM 00pa30BaTeNIbHBIM IPOrpaMMamM
Belciiero oopaszoBanus B @PI'BOY BO «HUenlV» pe3yabTaToB OCBOCHHS B OPraHU3ALMAX, OCYIIECTBIAIOMUX 00pa30BaTe/IbHYI0
JIeITeNbHOCTD, Y4eOHBIX MIPEAMETOB, KypCOB, TUCHUILIAH (MOAYIEH), MPAaKTHK, TOMOIHUTEIFHBIX 00Pa30BaTEBHBIX IIPOTPaMM)»
IIOCPEJICTBOM 3JIEKTPOHHOI HH(popMamoHHo-00pazoBarenbHoii cpeabl PI'BOY BO «Uenl Vy». B HCKITIOUUTENBHBIX CITydasx
(popc-maxop u T.11.) IIpu peanu3annu oopa3oBaTenbHON AeaTenbHocTH ¢ mpuMeHenueM 30, IOT MoryT npuMeHsITh KOMIIOHEHTHI, He
BXOJSIIIIUE B IIEPEUEHb AIIEKTPOHHONW HH(POPMAIIMOHHO- 00pa30BaTeIbHON CPeIbl.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCAHA C UHBAJIMJHOCTBIO
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMMU 31I0POBbA

OcBoeHHE TUCIUILIMHBI HHBAJIUIAMH U JIUIAMH C OTPAaHWYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI OCYIIECTBISAETCS C HCIIOJIb30BaHIEM
CHELHATbHBIX TEXHUYECKUX CPEICTB U HMHGOPMAIMOHHBIX TEXHOJOIUH, HmpenocTaBiseMbIX PecypCHBIM yd4eOHO-METOAUYECKUM
LEHTPOM 10 OOYYEeHHI0 WHBAIWIOB W JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 370poBbsi Yenl'Y mo 3ampocy oOydaromierocs
(MOOMIIbHBIE CIIEIMAIbHbIE TEXHUYECKUE CPEACTBAa [UIL JIMIl C HapYIICHUSMM 3pPEHUs M C HapyLICHUEM CllyXa, acCUCTUBHBIE
HH()OPMAIOHHBIE TEXHOJIOTHH).

IIpn HEoOXomMMOCTH Ul OOYYAIOIIMXCS C HapyIICHHsSMH 3peHHs Ha pabodymx MecTax IUIsl MPOBENEHHS NPAKTUYECKUX WIN
J1a00PaTOPHBIX 3aHATUI YCTaHABIMBACTCS CIIEIMAIBLHOE IPOrpaMMHOE obecneueHue (MporpaMma pedeBOd HaBUIAIlMM, PEUeBbIE
CHHTE3aTOPbI, DKPaHHBIE JIYIIBI).

B yueOHble aynuropun obecrieunBaeTcss OeCHPENnsSTCTBEHHBII A0CTYN A1 00y4alOIUXCsl ¢ MHBAIUIHOCTBIO U C OPAaHUYEHHBIMU
BO3MOKHOCTSIMH 30POBBS. B kKakmoi ayauTopuu, rae o0y4aloTcsi HHBAJIHIBI U JHIA ¢ OTPaHUIEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS,
IIpelycMaTpUBAETCsl COOTBETCTBYIOLIEE KOTUUECTBO MECT JUIsl OOYUAIOMIUXCS ¢ YU€TOM HapyIIEHUH UX 370pOBbS.

J11s1 ocBOSHHMS AUCIMIUTMHEI HHBAJIMAM U JIUIAM C OTPaHUYEHHBIMHU BO3MOKHOCTSIMH 30POBbSI IPEIOCTABIAETCS JOCTYII K TeYaTHBIM
HCTOYHHKAM, UMEIOIIUMCS B HayuHol 6ubmuorexe Yenl'V, ¢ moMOLIbIO ClIEIMAIBHBIX TEXHUUECKUX CPEJICTB; HOCTYI € IOMOIIbIO
CHEUHATbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEICTB K JJIEKTPOHHBIM HCTOYHHKAM, MPEACTaBICHHBIM B (OpPME DIEKTPOHHOTO
JIokyMeHTa B poHze HayyHOH OubnroTeku Yenl'Y miu 31eKTpOHHO-OUOIMOTEUHBIX CUCTEMAX.

VY4eOHO-MeTOIMUeCKHe MaTepHaibl Ul OOYJAIOIIMXCS U3 YHCJIa MHBAIHUIOB U JIMI C OTPAHUIEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
IPEOCTaBILIIOTCS B OpMax, alaliTUPOBAHHBIX K OFPAHUYEHUSIM UX 30POBbS U OCOOEHHOCTSIM BOCIPHATHS HH(OPMAIHU.

J171s1 ”HBaJMOB | JIMII C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI OCBOCHHE TUCLIHUILIHHBI MOXKET OBITh YaCTHYHO MU TTOJTHOCTHIO
OCYIIECTBIICHO C UCMOIb30BaHUEM AUCTAHIMOHHBIX 00PAa30BATEIbHBIX TEXHOIOTHH.

Ilpn mnpoBeneHWM NPOMEXYTOUHOH aTTeCTallMd MO JAWCHUIUIMHE OOYYarOUIMMCS C HWHBAJIMAHOCTBIO W C OTrPaHMYEHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsSI 00ECIEUMBAETCSI MO MX 3asBJICHUIO IPENOCTaBICHHE B JOCTYMHOH (opMe B 3aBUCHUMOCTH OT HX
WHIVBHUAYaJIbHBIX OCOOCHHOCTEH HHCTPYKIMH O TIOPSAKE NPOBENCHUS INPOMEXYTOUHOHM aTTecTalld, OLEHOYHBIX CPEINCTB M
BO3MOKHOCTU OTBETOB Ha 3a/laHus (MMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO mpudrom bpaiing, c
WCIIONIb30BAaHUEM YCITYT aCCHCTEHTA, YCTHO).

ITpu npoBeneHuu MpoLEeRypbl OLICHUBAHUS PE3YJIbTaTOB 00YUYEHHS MHBAIMIOB U JIUI ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSI
IpeaycMaTprUBaeTCs HCIOJIb30BaHue peaocTaBieHHbIX Yenl Y win coOCTBEHHBIX TEXHUUECKHX CPENICTB, HEOOXOIUMBIX UM B CBSI3U C
UX UHIUBUAYaJIbHBIMH OcOOeHHOCTSIMU. [Ipu HEOOXOAUMOCTH MHBAIHUAAM M JIMLAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBBS
MIPEIOCTABIISIETCS TOTIOTHUTEIBHOE BpeMsl JUIsl MOJATOTOBKM OTBETA Ha 3aJlaHus, MPOIEeNypa OLEHHBaHUS PE3yIbTaTOB OOYUSHHUS 110
JUICIUIUIMHE MOXKET [IPOBOAUTHCS B HECKOJIBKO ITAIIOB.
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10.05.01 KomnbioTepHas 6e30nacHoCTh, cnenuanauzanusa N 1 " Anaau3 6e30macHocTH
KOMNBIOTePHBIX cucTeM'", ®u3uka, 2025 rox Hadopa, ouHast popma o0ydeHus

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 24.02.25 A.A. CanamaToB
Y4eHBIM COBETOM MaTeMaTHYecKoro (akyipreTa

[Tporoxon 3aceqanus Ne 6 ot 20.02.2025

[Ipencenarens YdeHoro coBera

MareMaTH4ecKoro (akynpTeTa COIJIaCOBAHO E.A. Coponosa
3acenanuem kadgeapnl o0uIeli U TeopeTHYecKoi (PU3NKH

ITporoxon 3aceganus Ne 04 ot 30.01.2025

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 247-1



