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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Hesapb y4yeOHOI QM CHUNIITHHBI

[lenpto nucuUmIuHBL sABIseTcs (QopMupoBaHuE (YHIAMEHTANbHBIX 3HAHUH Yy
CTYACHTOB O (U3MYECKOM CYIIHOCTH SBJICHMA M MPOILECCOB B YCTPOMCTBAX PA3IUYHOM
¢u3nueckoil NpUpoAbl, MPUHIMIAX HPUMEHEHUs (U3MUECKUX MOAeaed M METONOB i
BbIOOpa 3(h(PEeKTUBHBIX pEeLICHUH MPU PEILICHUH OPraHN3alMOHHO-TEXHUYECKUX 3a/1a4, a TaKXKe
(OpPMHMPOBAHNIO HAyYHOIO MMPOBO33PEHMsI, HABBIKOB BIIAJICHUS OCHOBHBIMHU INpPUEMAMHU U
METOJaMU pEeIIeHHs] TPUKIAJAHBIX MPOOJIEeM, O3HAKOMIIEHHIO C HCTOPHEH M OCHOBHBIMH
HanpaBJICHUSIMH U TeHJICHIMSMU Pa3BUTUS QU3UKH.

1.2. [lnanupyemMple pe3yJabTaThl H3Y4YeHHU S JUCHMIIJIMHBI

B pe3ynbraTe ocBoeHMs yueOHOM NUCHUIUIMHBI CTYACHT JOJKEH
3HATH:
— OCHOBHBIC 3aKOHBI U TEOPUH KJIIACCHUECKOM U COBPEMEHHOUN (hM3MUECKON HAYKH, a
TAKXKEC I'paHUIbl UX TPUMCHUMOCTH,
— METOJIbl U3MEPEHUS PUBNYECKUX XaPaKTEPUCTHK BEIIECTB U MOJIEH;
— ¢u3HYECKHEe OCHOBBI METO/IOB MCCIICJIOBAHUS BEIIIECTRA;
— TPUHLHUIBI 3KCIEPUMEHTAIBHOTO M TEOPETUYECKOTO H3ydeHUs: (HU3HUECKUX
SIBIEHUM U TIPOLIECCOB;
yMeThb:
— MIPUMEHATH 3aKOHBI (PU3UKH JUTs pEIICHHsI TPUKIIAIHBIX HHKEHEPHBIX 3a/1a4;
— HCIIONIb30BaTh OCHOBHBIE H3MEpPUTENbHBIE MPUOOPHI MPH AKCIEPUMEHTATIHLHOM
U3Y4YeHUU (PU3NYECKHUX M TEXHOJIOTUYECKUX MPOIIECCOB;
— o0pabareiBaTh W aHAJIU3UPOBATH PE3YNbTAThl AKCIEPUMEHTANBHBIX H3MEPEHUM
(bU3UYECKUX BEIHYMH;
BJIA/I€Th:
— MeToAaMH (PU3NYECKOro MOAETUPOBAHUS TEXHUUECKUX MPOIIECCOB;
— MCTOAaMU aHAJIM3a U PCIICHUA IMTPUKIAAHBIX HHKCHCPHBIX 3a/1a4.

1.3. MecTo y4eOHOM JUCHUILIMHBI B CHCTEMe NMOATOTOBKH CTYIeHTa

Jucnunmuaa oTHOCHUTCS K 010Ky 1 «/Iuctumnuast (Moaysn)» (o0s3aTenbHas 4acTh).

[Tepeuens y4eOHBIX AMCHUIUINH, U3y4aeMBIX paHEE, YCBOSGHHE KOTOPBIX HEOOXOIMMO
JUTSL U3yYeHHS TaHHOM TUCIUTUINHBIL:

- MaTemaruka,;

- Xumusl.

[lepeueHb y4eOHBIX TUCIUILINH, KOTOPbIE OyAYT ONMUPAThCs HA JAAHHYIO NTUCLUUIUIMHY:

- DIIEKTPOHHKA ¥ OCHOBBI MUKPOIIPOIIECCOPHOIN TEXHUKU;

- [TpukiianHas MeXaHHKa;

- Teopust 2NEKTPUUECKUX LETIEH;

- Teopus dpuzmdeckux nomuein

- UcTOYHUKY ¥ IPUEMHHUKH H3TYICHUS,

- [IpuGops! U CUCTEMBI aKyCTUYECKOTO KOHTPOJIS;

- [IpuGopsI 1 CUCTEMBI 3JIEKTPOMArHUTHOT'O KOHTPOJIS;

- [IpuGops! u cucTeMbl pagualliOHHOTO KOHTPOJIS.

Kpowme Toro, pe3ynbTaThl H3ydeHus JUCIUILTUHBI UCMIOB3YIOTCS B X0/ TIPAKTHKYU U TPU
MOJTOTOBKE BHIMTYCKHON KBaTU(UKALNOHHON PabOTHI.



1.4 TpeGoBaHusi K 0CBOCHHMIO Y4eOHOM JMCIUIITIHHBI
OcBoeHre JnaHHOW Y4eOHOW JHCHUMIUIMHBI JIODKHO obOecrneunBaTh (OPMHPOBAHHE
CJIEYIOINX KOMIIETECHIINN:

Koapl
Q)opMH;lyeMLIX HaumenoBanust popMupyemMbIX KOMIETEHINI
KOMIICTCHIINN
CrocoOeH  OCyIIeCTBISATh TOWUCK, KPUTUYECKUH aHalu3 W  CHUHTE3
VYK-1 nH(pOpManUU, MPUMEHITh CUCTEMHBIN MOAXOJ JJI PEIICHUs TTOCTABICHHBIX
3amaq
OIIK-1 CrniocobeH NpUMEHSTh €CTeCTBEHHOHAYYHble W OOIIEMH)KEHEPHBbIE 3HAHUS,

METOJIbl MaTeMaTHYeCKOro aHajlh3a WU MOJEIUPOBAaHUS B HH)KEHEPHOU
NESATEIbHOCTH, CBSI3aHHOM C TNPOEKTUPOBAHMEM U KOHCTPYMPOBAHUEM,
TEXHOJIOTUSIMU ~ TIPOM3BOJCTBA MPUOOPOB M  KOMILJIEKCOB  IIUPOKOTO
Ha3HAUYCHUS

2 CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

Bknan auctmmummEel B OpPMHpOBAaHME — pe3yNbTaTOB  OOyYeHHs  BBITYCKHUKA
(KOMIEeTeHIM) U JIOCTHKEHHE OOOOIIEHHBIX pPE3yJNbTAaTOB OOYUYEHHS MPOUCXOIUT IYTEM
OCBOEHUSI COZIEpKAHUS O0YUEHHSI U JOCTH)KEHHS YaCTHBIX PE3YJIbTaTOB 00OYyUSHHSI, OMMCAHHBIX
B IaHHOM pa3Jielie.

2.1 Conepxanue y4eOHOI TUCHUNITHHBI

Howmep
TEMBI

HanmenoBanue TeM Conepxanue

Konasr hopmupyembrx
KOMIETEHITUH

1 Breaenne. Onementsl | [Ipenmer (buzuKy. Mertons | VK-1

KHHEMATUKHN IIOCTYNATCIBbHOTO | MCCIICAOBAaHMA. dusndeckne  MOJECIIH. OHK_I
U BpamaTcJIbHOro JABWKCHUA Poms (1)I/ISI/IKI/I B CTAaHOBJICHUMW HWHXXCHEpA.

MaTepHaIbHON TOUKHU. OOmast CcTpykTypa H 3ajadid  Kypca

¢bu3uku.

DONEeMEHTHl KHHEMATHKH MaTepHaIbHOM
touku. Cucrema orcuera. Paguyc-sextop
CkopocTb u YCKOpCHUE KaK
TIPOU3BOTHBIC paanyc-BeKTopa o
BPEMCHHU. YpaBueHus JIBUOKCHUSL.
OnHOMepHOE JIBIKEHHE.
Kpusonuneitnoe npmxenue. HopmanbHoe
1 TaHT€HIIHAJIEHOE YCKOPEHHUSI.
OneMeHTHl KWHEMAaTHKH BPamiaTelIbHOTO
IBIDKCHUS: YTIIOBasi CKOPOCTh M YTIIOBOE
YCKOpPEHHE, WX CBSI3b C JHUHEHHBIMH
CKOPOCTSMH U YCKOPCHUSIMH

2 Junamuka noctynarensHoro | Ilepseiit 3akoH Hbetotona u monstue | YK-1

JBHIKCHUA. 3aKkoH COXpaHCHUA HHepHHaJ’IbHOﬁ u HeHHepHHaJ’ILHOﬁ OHK_l
HUMITYyJIbCa CHCTEMEI OTcueTa. Macca u HUMITYJIBC.

ITonsitue cocTosiHHSI B KJIACCHUYECKOM
MEXaHHKE.

Bropoit 3akon HpioToHa, Kak ypaBHEHHE
mewkenus. Cuila, Kak  TPOW3BOAHAS
uMmiyibca. Tperuit 3akoH HbioToHa.
3aK0oH COXpaHEHHUs UMITYJIbCA.
Mexanuueckas cucrema. LlenTp unepuun
(Macc) MexaHUJeCcKol cucTeMbl. Teopema




O ABMKCHUM LICHTPpA MHCPUHUU.

PaGora wu
COXpaHCHHUS
MEXaHUKE

SHeprusi. 3aKoH
SHEPrUuu B

PaboTta cwibl M ee BBIpaXEHHE uepe3
KPHBOJIMHEHHBII HHTETpall.
KoncepBaTuBHBIE ¥ HEKOHCEPBATHBHBIC
CHITBL. Kunernueckas SHEPTHSL.
TloreHunanbHass 3HEPrUs MaTepHaIbHOU
TOYKA BO BHEIIHEM CHJIOBOM TIOJIE.
TlonssitTie o0 rpaagueHTe  CKaJSPHOU
(hyHKIINY KOOpAMHAT. 3aKOH COXpPaHCHHMSI
9Hepruu B MexaHuke. OOmedusnueckuii
3aKOH COXpaHEHMs DSHepruu. Ynap
a0COJIFOTHO YNPYTHX M HEYNPYTUX TeJl.

YK-1
OIIK-1

I[I/IHaMI/IKa BpalaTeJIbHOI O
JABWIKCHUA TBEPAOTO TEJIa

MoMeHT cuiibl ¥ MOMEHT HMITYJIbCA.
VYpaBHeHHE JAMHAMUKH BpallaTeIbHOTO
JIBIKEHUs] TBepAOro Tena. MOMEHT
WMHEPLUHU MaTepUAIbHON TOUKH. MOMEHT
UMITyJIbca  MEXaHHYECKOM  CHCTEeMEI.
MoMeHT WHepuuH Tela OTHOCUTEIHHO
HernoABMWxkHOM ocu. Teopema ITeitnepa.
Kunernueckasi 3HEprusi Bpallaroierocs
Tema. 3aKOH COXpaHEHHsS MOMEHTa
UMITyJIbCa. [ MpOCKOMBI

YK-1
OIIK-1

OCHOBEI
KHHETHYECKOI
HJIeaJIbHBIX Ta30B

MOJIEKYJISIPHO-
TeOpuu

CTaTUCTUYECKUI U TepMOJIMHAMUYECKUI
METONbl  HcciefoBaHus.  Makpocko-
nuueckue napaMmerpsl. [laBienue raza c
TOYKH 3pEeHUS MOJIEKYJISIPHO-
KUHETHYECKOU TEOPHUHU. IMpunun
JIETAIbHOTO ~ paBHOBECHS.  YpaBHEHHUE
COCTOSHUSL HAeanbHOro Traza. CpemHss
KHHETHYEeCKas SHEprus MOJIEKYI.
MonexynsipHO-KHHETHIECKOE TOJIKO-
BaHHUE a0COTIOTHOM TeMrepaTypsl. Uncio
CTeTIeHe cBOOOIbI. 3aKOH PAaBHOMEPHOTO
pacripesielleHusl 3HEepPTUH 10  CTETEHSIM
CBOOOJBI.

YK-1
OIIK-1

DJIeMEHTBI KJIACCHYECKOMN
cratuctuku. Pacnpenenenue
Bonsimana. Pacnipenenenue
Makcseiia

Bapomerpuyeckas tdhopmyma.
Pacnpenenenue Boabimana.
BepositHocts 1 ¢uykryanus. DyHKuus
pacrmpeneneHuss BeposiTHOCTEH. 3akoH
MakcBeia uist pacrpeaeneHus: MOJIeKyIl
WICabHOTO Ta3a TI0 CKOPOCTSIM |
SHEPTUSAM WX TEIUIOBOTO  JIBYDKEHHUSI.
Cpennvie CKOPOCTH TETUIOBOTO JIBHKCHHS
yactul. Pacnpenenenne Makcsesa-
bonasnmana

YK-1
OIIK-1

SIBnenust nepeHoca

CpenHee YUCIIO CTOJIKHOBEHHH M CPEIHSS
JUIMHa CBOOOMHOTO TIpoOera MOJEKYII.
OnbITHBIE 3aKOHBI muddysun,
TEIUIONPOBOJXHOCTH ¥ BHYTPEHHETO
TPEHHS. MorekynsipHO-KHHETHYECKas
TeopHus SIBJICHUH nepeHoca B
HEpaBHOBECHOMH CHCTEME.

YK-1
OIIK-1

ITepBoe
TEPMOJIMHAMUKHU

Havdajio

Pabora rasza nmpu u3mMeHEHUHU ero o0beMa.
Buyrpennss SHEprus
TEePMOANHAMHYECKON CHCTEMBI.
KomuuectBo Temmotel. IlepBoe Hawano
TepMOAWHAMHKH. lIpuMeHeHne mepBoro
Haydana K m3oIporeccaM. TemioeMKoCTb.
YaensHas W MOJSPHAs TEIUIOEMKOCTH.

VYK-1
OIIK-1




3aBUCUMOCTh TEIIOEMKOCTH nacajlbHOI'O
rasa oT BUga npoi1ecca.
HCHOCTaTO‘IHOCTL KJIaCCHYECKOU TeOpUn
TETIOEMKOCTH. TeIIoeMKOCTh TBEPABIX
TCII

AnnabaTHBIN Tporiecc.
Kpyrossie npouecchbl

AnmuabaTHBII ~ Tporiecc.  YpaBHEHHE
ITyaccona. OOpaTtumble W HeoOpaTUMbIE
TEIUIOBBIE TIPOIIECCHI. Kpyrossie
nponecchsl (mukiel). [uxn Kapro u ero
KIII. TemnoBsie JIBUTATEIIN u
XOJIOAMIIbHBIC MAIIIMHEL.

YK-1
OIIK-1

10

Bropoe Hayano
TEPMOJMHAMUKH.
TepmonnHammyeckas
BEPOSITHOCTb.

IIpuBenennas TEIIoTA. DHTpONuUs.
IIpuniun BO3paCTaHUs SHTPOIUHU.
OHTponus HAeaJbHOro rasza. TpeTbe
HA4yaJio TEPMOJIMHAMUKHU.

TepmoauHamuueckas BEPOSITHOCTD.
Onpenenenne SHTPONMUN HEPABHOBECHOM
CHUCTEMBI 4Yepe3 TEePMOIMHAMHUYECKYIO
BEPOSITHOCTh COCTOSTHHS.

YK-1
OIIK-1

11

PeannHple rasel

Cwiel W TOTEHOMANbHAS  JHEPTHUsS
MEKMOJIEKYJSIPHOTO  B3aMMOJICHCTBHS.
D PeKTUBHBIH JHaMETP MOJICKYJI.
YpaBHeHHE Ban-nep-Baansca.
W3otepmbsr  Ban-nep-Baansca u  ux
aHanu3. MeracTaOWIBHBIE COCTOSHHMS.
Kputnueckas TOUKa. Buytpennsas
SHEprus pealbHbIX Tra30B.

YK-1
OIIK-1

12

®daz3oBEIe NepexXo0abl

[onsTue dasel, hazoBoro paBHOBeCcHs U
npespaiienus. IlpaBuno ¢a3 I'mb6ca.
®dazoBbie Tepexonsl 1- m 2- poja.
Jwnarpammel coctosiHud. TpoitHast Touka

YK-1
OIIK-1

13

OnexkTpocTaTUYecKoe TOJE B
BaKyyMme

DNEeKTPUICCKUMA 3aps. 3akoH
coxpaHeHus 3apsjga. 3akoH Kysona.
DneKkTprudecKoe moJie. OcCHOBHBIE
XapaKTEePUCTHUKU JICKTPUIECKOrO TOJIs —
HAMpPSHKEHHOCTh M MoTeHIman. [IpuHumn
CYNEpIO3ULNT ANEKTPOCTATHICCKUX
noJeit. PaboTa mo mepeMernieHuro 3apsaa
B 3JeKTpocTaTHyeckoM rmose. CBsi3b
MOTCHIMATA C HANpsHKEHHOCTHIO TMOJIS.
HanpsoxkeHHOCTB KaK rpajueHT
MOTEHIHAJIA.

YK-1
OIIK-1

14

DnekTpocTaTuuecKas TeopemMa
T'aycca

IToTox BEKTOpa HaNpsKEHHOCTH
3IEKTPHYECKOTO TIOJTISL.
OnekTpocraTHyeckas Teopema [l aycca
JUIL DJIEKTPHYECKOTO IONIsI B BaKyyMe.
Ilpumenenue Tteopembl Ilaycca nns
pacueTa IIeKTPOCTaTHIECKUX MOJEH.

YK-1
OIIK-1

15

DneKkTprudecKoe moJie B
BEILIECTBE

CBoOOIHBIE ¥ CBS3aHHBIE 3apsabl B
mudIekTpuKkax. [lonspHbIe U HEMOISIpHBIC
MOJICKYJTBI. Tunet JUDIICKTPUKOB.
DneKTpOHHAs u OpHUCHTAIUOHHAS
nojspusanusa. Bekrop — monspu3anuu.
HanpsokeHHOCTh TONS B TUDJICKTPHUKE.

OnexTpuueckoe CMELICHUE.
JuanexTpuueckas BOCIIPUUMYHMBOCTb
BEIlECTBA M €€  3aBUCHMOCTh  OT
TEMIIEPaTypHL. Juanexrpudeckast

MIPOHUIIAEMOCTh cpefipl. Teopema ['aycca

YK-1
OIIK-1




JUJIA SJICKTPHUICCKOTO IoJIA B
JUDJICKTPHUKE.

16

[IpoBOAHUKH B 3JIEKTPUUECKOM
nosue. DIEKTPOEMKOCTb

IIpoBOJHUKKM B SJIEKTPUYECKOM TIOJIE.
Ilone BHyTpM NPOBOJHUKA U Yy €ro
TTOBEPXHOCTH. DnexTpocTaTHyecKas
3ammTa. DJIEKTPOEMKOCTh YEeAMHEHHOTO
MPOBOTHNKA. B3amMHas €MKOCTh IBYX
npoBOTHUKOB. KoHmeHcaTophel. DHeprus
3apsHKEHHBIX YeIWHEHHOTO IIPOBOIHUKA
KOHJIEHCATOpa W CHUCTEMBI IPOBOJTHUKOB.
DHeprus  3JEKTPOCTATUYECKOTO  MOJISL.
OOnemHas IJIOTHOCTD SHEPTrUu
9JIEKTPOCTATHYECKOTO MOJISL.

YK-1
OIIK-1

17

ITocTostHHBIN ANeKTpUYEeCKUH
Tok. Knaccuueckas
SJIEKTPOHHAs TEOPHs
MPOBOJUMOCTH METAJIIOB.
DNEeKTPUIECKUI TOK B Ta3e

IToCTOSIHHBIN 2JIEKTPUYECKUI TOK, €ro
XapaKTEPUCTUKH u YCIIOBHS
CYILIECTBOBAHUSI. [TnoTHOCTH  TOKA.
YpaBHEeHUE Hepa3phIBHOCTH. Pa3HOCTH
MOTEHIINAJIOB, JEKTPOIBIKYIIAs CHIIA U
HanpspkeHne. O600meHHbIi 3akoH OMa B
WHTETpAIbHONH W nuddepeHmansHOM
topme. 'paHUIBI TPUMEHUMOCTH 3aKOHA
Owma. Pabota m MOmHOCTH TOKa. 3aKOH
Jlxoyns-JleHna B MHTErpalbHOM U
muddepenunansHoit  opme.  3aKOHBI
Kupxroda. Kiaccuueckas 31neKTpOHHAs
TEOPUS FITEKTPOIPOBOTHOCTH METAILIOB U
ee ombiTHOe O00OCHOBaHHME. BrIBOJI
3akoHOB Oma wu [Ixoyns-Jlenma B
muddepeH-nnaITbHOU dhopme u3
3JIEKTPOHHBIX MIPECTaBICHHUN.
DNEeKTpUYECKHA TOK B Bakyyme. Tepmo-
SJIEKTPOHHAS AMHCCHA. DIEKTPUISCKHUN
ToK B Tasze. [Ipomecchl HOHM3aIMH U
pexombuHanmn. [lorsaTHe 0 MIa3me.

YK-1
OIIK-1

18

MarsuTHOE 10JI€ B BaKyyMe.
BexTop MarHuTHOI MHAYKIUU.

MaruutHoe mone. Bekrtop wmarHutHOU
uHaykuuu. 3akoH buo-CaBapa-Jlamnaca.
IIpumenenue 3akoHa  buo-CaBapa-
Jlanumaca st pacueTta moJs MPOCTEUIIMX
CUCTEM: MarHuTHOE noine
MPSIMOJIMHEMHOTO MPOBOJHUKA C TOKOM,
MarHuTHOE MOJIe KPYrOBOTO TOKa. 3aKOH
Awmmepa. Cuma Awmmepa. Omnpenenenue
€MHUITBI CHJIBI TOKA - AMTep.

YK-1
OIIK-1

19

MarsuTHOe 1oJIe B BaKyyMe.
MarauTHBIN TTOTOK.

MaruuTtHblii MOMEHT BHTKa C TOKOM.
3aKOH IOJHOTO TOKa JUIi MarHUTHOTO
NONA B BaKyyMe€ M €ro IPHUMEHEHHE K
pacdeTy TMONS MPOCTEHIIMX CHCTEM.
MarnuTtssiil norok. Teopema 'aycca s
MarHuTHOro moius. BuxpeBoil xapakrtep
MarHuTHoro mnois. Pabora nmepemernenns
MPOBOJHMKA C TOKOM B MarHUTHOM IIOJIE.
PamMka ¢ TOkOM B MarHUTHOM TIOJIE.

YK-1
OIIK-1

20

I[BI/I)KGHI/IG 3apAKCHHBIX
YacTull B MAarHiTHOM I10JIC.

JBrKeHre  3apsOKEHHBIX — YacTUL B
MarauTHOM moje. Cmma  Jlopenna.
OTKJIOHEHHE JBIDKYTITAXCSI YaCTHI]
JICKTPHUECKAMHU i MarHATHBIMU
MTOJISIMHU. Macc- CIIEKTPOMETPHI.
TIpunuun IEHCTBHS IUKITHYECKIX
YCKOPHUTENEeH  3apsOHKEHHBIX YaCTHII.

YK-1
OIIK-1




D¢ dext Xomna.

21

SIBieHue DIIEKTPOMArHUTHOM
WHAYKLIWH. SIBnenue
CaMOWHIYKITHH

SIBneHne HNEeKTPOMArHUTHOW WHAYKIIMH.
IIpaBuno Jlenna. 3aKkoH
3JIEKTPOMAarHUTHOM MHAYKIUHU. SIBNeHue
CaMOWHIYKIIHH. NHIYyKTUBHOCTS.
WHAYKTUBHOCTh IMHHOTO COJICHOH/IA.
SIBnenne B3aMMHON WHTYKIIWH.
B3aumHas WHAYKTMBHOCTb. TOKM mpu
pa3MbIKaHUM W 3aMbIKaHWUW  IICTIH.
OHeprust MarHutHOro mois. OO0beMHas
MJIOTHOCTb YHEPTUU MArHUTHOTO TIOJISL.

YK-1
OIIK-1

22

MarHuTHbIE MOMEHTBI aTOMOB.
Juamaruetusm.
[Tapamaraetusm

MarHuTHEIC MOMEHTBI aTOMOB.
HamarnuuenHocTs. THIIBI MarHeTHKOB.
DnemMeHTapHas Teopus Ia- u
napaMarHeTH3Ma. MaruutHas
BOCTIDHIMYHMBOCTh ~ BEIIECTBA H  €¢
3aBHCHMOCTh oT TeMIepaTyphl.
MarauTHass ~ TPOHHWIAEMOCTH  CPEIBL.
HanpsokeHHOCTP ~ MarHMTHOTO — TIOJIAL.
3aKOH MOJHOTO TOKa sl MarHUTHOTO
T0JIs1 B BELIECTBE.

YK-1
OIIK-1

23

deppomMarueTum

®eppomarnetuku. OCHOBHBIE CBOMCTBa
(heppOMarHeTHKOB. Kpusas
HaMarHW4YMBaHMS. MaruutHsiit
rucrepesuc. Touka Kropu. Jlomennas
cTpyktypa. I[lpupona deppomarnerusma.
Tox cmemenns. Cucrema ypaBHEHHI
MakcBela B WMHTETpaIbHON  (opMme.
DNEeKTPOMAarHUTHOE TIOJIE.

YK-1
OIIK-1

24

TapMonudeckue KojaebaHus

l'apmonndeckne  koiebaHMS W HX
xapaktepuctukd.  Juddepennmanpaoe
ypaBHEHHE TapMOHUYECKHUX
MEXaHHYeCKUX  KojebaHuii u  ero
pewenue. [Ipy>XxUHHBIN, MaTeMaTHYECKUI
" ¢busnyecknit MasITHUKH.
KonebarenbHebrii KOHTYD.
Juddepennnansaoe ypaBHEHHE
TapMOHUYECKHAX 3JIEKTPOMAarHATHBIX
KoneOaHWH W ero pemeHue. DHEPrHs
rapMOHUYecKnX Koyiebanuii. CroxeHne
TapMOHMYECKHX  KoJieObaHWH  OgHOTO
HampaBJICHUS W OIWHAKOBOM YacCTOTHI.
Buenms. Crnoxenne B3aHMHO
NEepIEeHANKYIISIPHBIX KOoJIeOaHuH.

YK-1
OIIK-1

25

3aryxaromue KojaeOaHus

3aryxatomue KoJeOaHus
Juddepenunansaoe ypaBHEHUE
3aTyXalolMIUX MEXaHMYEeCKUX KoyieOaHuH
u ero pemenue. JJuddepennmanpaoe
ypaBHEHHE 3aTyXarOIIUX
JJIEKTPOMArHUTHBIX KoJIeOaHUH W €ero
pemienne. KoaddummeHnt 3aTyxanus u
norapupMuIecKuit JIEKPEMEHT.
ATIeproIUIeCKHii ImpoIecc.

YK-1
OIIK-1

26

BriHyxneHHBIE KOJTeOaHHS

Juddepennmansaoe ypaBHEHHE
BBIHYK/ICHHBIX MeXaHUIEeCKUX
Kosie0aHUN W ero penieHne. AMIUIUTYIa

YK-1
OIIK-1




1 (a3a IpH BBIHYXKICHHBIX KOJeOaHUSX.
Cuayuait pezonanca. [luddepenHunansHoe
ypaBHEHHE BBIHYKJICHHBIX
JJIEKTPOMAarHUTHBIX KoJIeOaHMH U €ro
pemenue. IlepemenHblt TOK. Pe3onanc
HaIpsKEHUN.

27

BouiHoBBIE TIpOLIECCHI

Bonnoseie mnporeccrl. IlpogonbHbie u
MoTepeyHble  BONHBEL.  ['apMoOHMUYECKHe
BOJIHBI. YpaBHEHHE Oeryimedl BOIHBI.
JmmHa BoJIHBI M BOJTHOBOE yncio. OpoHT
BonHBL. da3oBast ckopocTs. OnHOMEpHOE
BOJIHOBOE YypaBHeHHE. CTosUre BOJIHBL
YpaBHEeHHE CTOSUEH BOIHBI U €r0 aHaJIu3.
D¢ dexr Jomnepa.

YK-1
OIIK-1

28

3J'IeKTpOMaFHI/ITHa${ BOJIHA

VYpaBHEeHHE DJIEKTPOMArHUTHOW BOJHBI.
BosnnoBoe YpaBHEHHUE. OcHOBHbBIE
CBOWMCTBA  3JICKTPOMATHHUTHBIX  BOJIH.
OTtpaxxenue u MIPEIOMIICHHC
JJIEKTPOMArHUTHBIX ~ BOJNH.  OJHEPTUs
3JIEKTPOMAaTrHUTHBIX BOJTH. [Totox
snepruu. Bektop YMmosa-IloitHTrHra

YK-1
OIIK-1

29

WuTtepdepennns cBera

HuTtepdepenuus cBeTa. MoHno-
XPOMATUYHOCTb " KOTEPEeHTHOCTh
CBETOBBIX BOJH. Bpems wu imHa
KOTE€PEHTHOCTH. Pacuer
UHTEePPCPCHIIMOHHON KapTHUHBI OT IBYX
KOTEPECHTHBIX HCTOYHUKOB. OnTHyeckas
pasHocts  xoma. UWHTepdepeHims B
TOHKHX IUICHKAX. [IpakTuueckue
MPUMEHEHHS uHTepdepeHInn.
MHoromy4eBast uHTepdepeHus.
HHTepdepomeTphI.

YK-1
OIIK-1

30

Judpakuus ceera

Hudpakmus cera. [Ipunnun [tolirenca-
Openenss.  Meron 308 Dpenens.
Hudpakmus  Dpenenss HaA  KPYIJioM
orBepcTud  ®  aucke.  udpaxmms
®paynrodepa Ha OTHON MIEITH.

YK-1
OIIK-1

31

Judpakiuonnas perreTka.
IIpocTpaHcTBEeHHas penieTka

Jdudpakuns ®paynrogepa Ha
mudpakunoHHo#t penrerke. Pemerka kak
CIeKTpalbHBI mpubop. Pazperatomas
CIIOCOOHOCTh ~ ONTHYECKUX  HPUOOPOB.
Judpakuuss Ha  HpOCTPAaHCTBEHHOU
pemetke. Dopmyna Bynbda-bperros.
IlonsTMe 0  peHTreHorpaduieckom
anaymze. [TorsTre o ronorpadun

YK-1
OIIK-1

32

BsaumoneiictBue cBeta ¢
BemiecTBoM. [lucniepcusi ceera.

HopmasbHas ¥ aHOMaibHasi JUCIIEPCHUH.
ITonsiTue 00  DIEKTPOHHOW  TEOpUHU
qucniepcun  cBeta.  [lorsomueHue U
paccesiHUe CBeTa.

YK-1
OIIK-1

33

BzaumopelictBue  cBera ¢
BELIECTBOM. Ionspusanus
CBeTa.

EctecTBeHHBIN U MOJMSIPU30BAHHBIA CBET.
Ilonsipuzanuus cBera NpU OTPAKEHUU.
3akoH bBprocrepa. 3akon Matoca.
Onruueckass ~ aKTUBHOCTD. JIBotiHoe
JTy4ernpenoMIIeHuE. OpaHoocHBIE
KpucTaiibl. Tlonspu3aluoHHbIE MPU3MBL
u MOJISIPOUIBL. HUckyccTBeHHas
ONTHUYECKAasl aHU30TPOTIHSL.

YK-1
OIIK-1

34

TermnoBoe u3ayueHue

TeroBoe  m3mydeHue.  AOCOIIOTHO
gyepHoe  Teno. 3akoH  Kupxroda.
PacripenieneHne SHEprud B CIIEKTpE

YK-1
OIIK-1




a0COJIFOTHO ~ YEepHOro  Tela.  3aKOoH
Credana-bonbiMana. 3akOH CMEIICHUS
Buna. KBanroBas rumote3a u Qopmyna
IInanka. BwBoxgy wm3 ¢opmyner [Tnanka
3akoHOB Credana-bonpriMana n Buna.

35

KopnyckynsipHo-BOJIHOBO#
IyaJu3M CBETa U MaTepHH

DHeprus, Macca W HUMIYyIbC (OTOHA.
Bunbr  doTosnekTpudeckoro addekra.
Bremnunii poToddHekT m ero 3aKOHBI
VYpaBHeHHe DWHINTEHHA ISl BHEUTHETO
dboTorpdexra. OnwiTel  JleOenena.
HaBnenue cBera. KBaHTOBOE U BOJHOBOE
o0bsicHeHHe JnaBieHust cBera. Oddekr
Komnrona u €ro Teopusl.
JuanexTrueckoe €IMHCTBO
KOPITyCKYJISIPHBIX ¥ BOJHOBBIX CBOWCTB
3JIEKTPOMArHUTHOTO U3JTyYCHUSI.
I'mnoreza nme  bpoitnsa.  OmnbITHBIE
000CHOBaHHUS KOPITYCKYJISIPHO-BOJTHOBOTO
Iyajam3Ma 4acTHI] BEIIIeCTBA.
CooTHoIIeHne HEOIpeIeIEHHOCTEH
Teitzenbepra.

YK-1
OIIK-1

36

OCHOBBI KBaHTOBOI MEXaHUKHU.
VYpasuenue llpénunrepa

BonHoBast GpyHKINS 1 ee cTaTHCTHIeCKUN
cmbica. Obmee ypaBuenue llpenunrepa.
YpaBHeHHe penunrepa JUIsL
CTAaIlMOHAPHBIX cocTOsiHUH. CBoOOmHAs
yactuna. Yactuma B OJHOMEpHOHU
noreHnManbHoil  sme.  TyHHenbHbIN

3¢ dekr.

YK-1
OIIK-1

37

CHGKTpI)I aTOMOB U MOJICKYJI

I'maBHOE, opOWTANIFHOE W MAarHUTHOE
KBaHTOBBle uHcna. CHIHH 3JEKTpPOHA.
CrmHOBOE KBAaHTOBOE HYHCIO. I[IpwHIIMI
ITaynu. PacnpeneneHue 3J€KTPOHOB B
aTomMax 1o cocrosHusAM.  CIeKTpsl
BOJOPOIOTIOA00HBIX aTOMOB.
OHepreTnyeckue  YpOBHH  MOJIEKYII.
Monekynsapasle cnekTpsl. [lornomenue,
CIIOHTAHHOE ¥ BBIHYKJCHHOE HM3JIy4YCHHE.
IpunIun paboTsI KBaHTOBOT'O
re’eparopa (J1asepa)

YK-1
OIIK-1

38

DneMeHThl 30HHOH Teopuu
KpPHUCTAJLJIOB.
DIEKTPONPOBOTHOCTH
METAJIOB

®a3zo0Bo€e MNPOCTPAHCTBO. JIEMEHTapHAas
siueika. [InotHOCTD COCTOSIHUH.
[puHIMI HEPa3TMIUMOCTH
TOKIECTBEHHBIX dacThll. DepMHOHBI U
6030onbl.  [loHsATHE O  KBAaHTOBBIX
cratuctukax boze-DitamTeitHa 1 Depmu-
Hupaka. OnextponHblii depmu-raz B
MeTajute. PacripeneneHue 31eKTpOHOB 110
SHEPreTUYEeCKUM YPOBHSM B MeETalle.
VYposenr  ®epmu. Paspemennas u
3afnpenieHHasl 30Hbl.  3aloJIHEHUE 30H
9JIEKTPOHAMU: METAILIbl, JUDJIEKTPUKU U
MOJIYIPOBOJIHUKU. DJIEKTPONPOBOJAHOCTH
METaJLJIOB. SIBnenue
CBEPXIPOBOANMOCTH.

YK-1
OIIK-1

39

ITonynpoBoaHuku

CoOctBeHHast u IpHUMecHas
MPOBOJUMOCTb MOJYIIPOBOJIHUKOB.
ONeKTPOHHBIN u JBIPOYHBIH
HNOIYNpPOBOAHUKU. YpoBeHb Depmu amst
MNOIYNPOBOJHUKOB. YPOBHU IPHUMECH.
BuytpupeszonaropHnas BOJIHOBOJIHAS

YK-1
OIIK-1

10




CIICKTPOCKOIIUA QJICKTPOHHBIX

COCTOSIHUIL. DOTONPOBOAUMOCTD
HOIYIPOBOJHHUKOB. Konrtakr
3JIEKTPOHHOTO u JIBIPOYHOTO
TIOTYTIPOBOJHUKOB, p-n TIEPEXOI WU €ro
BOJIbTAMITEPHAS XapaKTepUCTHKA.
DOTOATEKTPUIECKHE SIBIICHUS B

nosrynpoBogHUKax. DddexT [lenpTre.

40

OneMeHThl (DU3UKA aTOMHOTO
siapa. EcrtecrBennas "
UCKYCCTBCHHAS
PaIMOaKTHBHOCTb.

CocTaB aTOMHOTO sfpa. 3apsia, pasmep,
Macca aTOMHOTO sjapa. MaccoBoe U
3apspoBoe uucia. ChonmH sjipa U €ro
MarHuTHbI MoMeHT. Hykionsl. [ToHsTHs
0 TpUpONE SICPHBIX CHI. SnepHble
Mogenu. Jlehekt Macchl M SHEPTHs CBSI3U
ATOMHBIX siep. 3aKOH PaJHOaKTHBHOTO
pacnana. Ilepuon momypacmnana. Cpenanee
BpeMsSl KW3HU PAIUOAKTUBHOTO spa.
AKTHBHOCTh HYKIHIA. 3aKOHOMEPHOCTHU
o-pacrmaza. 3aKOHOMEpPHOCTH [-pacmana.
Hetitpuno. AHTHHEHTPHUHO. Y-
M3Ty4YEeHUS] PAJAHOAKTHBHBEIX SIAEP WU €ro
CBOMCTBA.

YK-1
OIIK-1

41

Snepubie peakuuu. SnepHas
SHEpreTuKa

Snepusie peakuun u 3aKOHBI
coxpaHeHusa. Peaxuusa geneHus szapa.
Hennas peakuus nenenns. Koagpunnent
pa3MHOXeHUs HeUTpoHOB. Kpuruueckas
Mmacca. IloHsaTue o simepHOIl SHepreTuke.
Snepubiit  peakrop. TepmosinepHas
peakmust  CHHTE3a  aTOMHBIX  siZiep.
TIpoGaembr YIPaBIIEMOTO
TEPMOSAEPHOTO CHHTE3A.

YK-1
OIIK-1

42

DneMeHThl GU3UKHI
JJIEMEHTAPHBIX YACTHII

Yetsipe THUIIA (hyHAaMEHTaIBHBIX
B3aUMOJIENCTBHUIA. DieMeHTapHbIe
yactunel. Knaccupukanus u B3anMHas
MPEBPAIAEMOCTh JIEMEHTAPHBIX YaCTHII.
Keapku.  Ilonstme 00  OCHOBHBIX
npoOJieMax COBPEeMEHHON (DH3HKH.

YK-1
OIIK-1

11




2.2 YyeOHO-MeTOANYECKAS KAPTA Y4eOHOM JUCIHMILIHHBI

Jlekuu T o 2 ®
< | E (HaMeHOBaHUE TEM) g5 S £ 5 =
1E ¥ K Ssz | 2ET |z2
8| E 2 188 z g3 Bl €88 2L E =5
2|2 F |28 F |5 S| SE2E | 685 2 E
2-iit CEMECTP
Moayas 1
Tema 1. Brenenue. DNeMEeHTHI KUHEMAaTHKH JLp.Nel IIp.Nel 3 313 2
MOCTYATETFHOTO u BpaIaTeIbHOTO JBIDKCHUS Onpenenenue Kunematuka n
MaTepUaIbHON TOUKH IUIOTHOCTH 2 JTUHAMUKA
TBEPABIX TEI U MMOCTYIATEILHOTO
2 METOJIEI 00pa- W BpAaIaTeIbHOTO
1 0OTKH pe3yIib- JIBIDKCHUS
TaTOB U3MEPEHHI
2 Tema 2. JluHaMuka NOCTYNATENbHOIO MBIKEHHS. 3aKOH JLp.Ne2 3 313 1
COXpaHECHHS UMITYJIbCa 2 Onpenenenue 2
1 MOMEHTa HHEPIIUU
poTOpa IIMEKTPo-
JIBUTATEIS
3 Tema 3. Pabota u sHeprus. 3aKOH COXpaHEHHUS dHEPTUU B JL.p.Ne3 IIp.Ne2 3akousr 4 313 2
MEXaHWKE 2 M3ydenue 3ak0HOB COXpaHEHUs
TIOCTYIIaTCIILHOTO 2 HMMITYJIECa M SHEPrUM
JIBIDKCHUSI HA
MaiHe ATByIa
4 Tema 4. JluHaMHuKa BpalIaTelbHOTO JBYWIKEHHS TBEPIOTO JL.p.Ned 2 4 313 1
Tena 2 Wzyuenue KP 9
HEYIIPYTroro
B3aUMOJIEHCTBUS
5 Pazgen 2. OcHOBBI  MOJIEKYJIApHOi  ¢GU3NKH W JLp.Ne5 IIp.Ne3 4 313 2
TEePMOTHHAMHKHA Wzyuenne 3akoHa MounekynsipHo- 2
Tema S. OCHOBBI MOJEKYJSPHO-KUHETUUYECKOW Teopuu | 2 JIMHAMUKHU KUHETHYECKas
WICaTbHBIX Ta30B BpAaIaTeIbHOTO 2 TEOPHsI BEIIECTBA.
2 JIBIDKEHHS Ha I"a30BbIEC 3aKOHBI.
npubdope Odepbeka DneMEeHTHI
KJIACCUYECKOU
CTaTHUCTHKH.

12



Tema 6. D1eMeHTHI KJIACCHYECKON CTATHUCTHUKH.
Pacnpenenenue bonsimana. Pacnipenenenue Makcsenna

JLp.Ne6
Onpenenenue
MOMEHTa HHEPIUU
METOJIOM
TpuPHUISIPHOTO
nojiBeca

313

Tema 7. SBnenus nepeHoca

JL.p.Ne7
W3yuenue
KOHCEpBaT.
MEXaHHYECKOM
CUCTEMBbI

IIp. Ne 4 SBnenus
nepeHoca

313
KP

Tema 8. IlepBoe Hauano TEPMOAUHAMUKHI

JL.p.Ne8Ompenene
HUe Kod(huIeHTa
BHYTPEHHETO
TpeHus

313
IKY

30

Moayab 2

9

Tema 9. AmmabaTasIi nporecc. Kpyrossie mpomeccst

JL.p.Ne 9 SIBnenue
NepeHoca B rase
TIPH €r0 TCYCHUU
yepes Kamumuisip

IIp. .Ne5 IlepBoe
U BTOpOE Hayala
TEPMOJUHAMUKHU.
TemnoeMKOCTb.

313

10

Tema 10. Bropoe HayaJio TEPMOJIUHAMUKH.

TepMO,HI/IHaMI/I‘ICCKaH BCPOATHOCTD.

JLp.NelO
Omnpenenenue
OTHOIICHHS

terioeMkocT  Cp
K Cv

313

11

Tema 11. PeanbHble ra3sl

JL.p.Nell
Onpenenenvie

ko3 duirenTa
TETUIOTIPOBOTHOCTH

IIp. .Ne6
HarmpspxenHoctsh
31 TIOJISL.
TIpunnun
CYTICPIIO3UIIHH.
Pab6ora B 3i1.
oJIe, MOTCHITHAIL.

313

13




12 Tema 12. ®azoBbie epPexoibl

JLp.Nel2
JBUkeHUEe Te B
JIUCCUTIATUBHOU
cpene

313
KP

13 Paznen 3. DaekrpuyecTBo

Tema 13. DnekTpocTaTHdeckoe moje B BaKyyMe

J. P. Ne 13
W3mepenne DJIC
METOZIOM
KOMIIEHCALIH

IIp. Ne 7

DNEKTPOEMKOCTb.

Konnencaropst.
DHeprus 1.
TIOJIS.

3U3

Tema 14. DnexrTpocratndeckas Teopema ['aycca
14

JLp.Ne 14
Omnpenenenne
SHEPIHU
MOHHU3AI[UU aTOMOB
aproHa

313

15 | Tema 15. DnekTpuueckoe MoJye B BEIIECTBE

JLp.Ne 15
N3yuenue
3aBHCUMOCTH €
TUTaHarta 6apus ot
TEMIIEpaTypBbl

IIp. Ne 8
OneKTpuyecKuit
TOK

313

16 Tema 16. IlpoBogHukm B
DIEKTPOEMKOCTh

QJICKTPUYICCKOM TI0JIC.

JLp.Ne 16
Omnpenenenne
€MKOCTH
KOHJICHCATOPOB ¢
TIOMOIIIBIO
AMEKTPOCTATUICCK
Oro BOJIETMETPA

313
KP

17 Tema 17. IloctosHHBIM >nekTpudyeckuil Tok. Knaccudeckas
SIEeKTPOHHAs Teopus IIPOBOJUMOCTH METAaJUIOB.
OneKkTpudecKuil TOK B rase

JLp.Ne 17
W3yuenue
3aBHCUMOCTHU
COTIPOTHUBJICHUS
METaJJIOB OT
TEMIIEPaTypBl

3U3
IKY

30

18-20

36

ITA(3x3)

40

HUroro 3a ceMecTp

34

34

16

96

100

14




3-it CEMECTP

Mopayas 1
Pasnen 4. Marnerusm. 2 JL p. Ne 18 IIp. Ne 9 313 2
Tema 18. MaruutHoe 1ojie B Bakyyme OKcnepuMeHTaIbHasA MarnutHoe nosne. 3-
npoBepKa 3akoHa bro- H bro-Casapa-
Casapa-Jlamnaca st Jlarmaca
KpYyrOoBOTO KOHTYpa ¢
TOKOM
Tema 19. MarautHoe 10J€ B BakyyMe. MarHUTHBIH MTOTOK 2
Tema 20. /IBmkeHne 3apsSHKCHHBIX YaCTHI] B MATHUTHOM TIoJie. | 2 JLp.Nel9 313 2
Omnpenenenue IIp. Ne 10
TOPU30HTAILHOW COC- MarHuTHOE MoJIe.
TaBJISIIONICH Hampsbke- Cuna Jlopenna.
HHOCTHU  MarHuUTHOTO 3akon AMriepa.
o 3emMiiu
Tema 21. SIBneHue »neKTpOMarHUTHOM MHAYKIUU. SIBneHue | 2 JLp.Ne20 IIp. Ne 11 3axon 313 2
CaMOWHIYKIHH OnpenenecHue MOJTHOTO TOKAa JIJIst
YIEITBHOTO 3apsiia MarHATHOTO TIOJIS
JJIEKTPOHA  METOIIOM
MarHeTpoHa
Tema 22. MaruuTHble MOMEHTHI aTOMOB. JlmamarueTtusm. | 2
ITapamaruetuzm
Tema 23. deppomaraeTusm 2 JLp.Ne21 Ne 12 3akon 313 2
Omnpenenenue TOJHOTO TOKA JJIs KP 7
WHAYKTUBHOCTH u MAarHUTHOTO TIOJISL.
E€MKOCTH MarHuTHOE 1oJie B
KOHJICHCATOpa BEIIECTBE.
Paznen 4. KosieGaHusi M BOJIHBI 2 JLp.Ne22  Uzyuenue Ne 13 MaruuTHbIH 313 2
Tema 24 T'apmonnueckue KoaeOaHus 2bdexra Xoa gOTOK’ 313
aboTa
TIepeMeIIeHUs
MIPOBOJTHUKA C
TOKOM B
MarHATHOM II0JIe
Tema 25 3aryxatommue KoeOaHusI 2

15




6 JLp.Ne23 Ne 14 B]1C 313 2
Tema 26 BrinyxaeHHbIe KoJieOaHMs
OnpenencHue  TOYKH WHAYKIUU U
Kropu  deppomaraur CaMOWHTYKITHH.
HBIX MaTEpHAaIOB KOJIeOaHMUs.
DHeprus  MarHuT-
HOTO OIS
DKCTPaTOKH
7 Tema 27 BoJHOBBIE ITPOLIECCHI JLp.Ne24  Uzyuenwue Ne 15 313 2
3aKOHOB  KOJICOaHWMsI T'apMonmdeckne 313
(uzmueckoro KoJIeOaHus U UX
MasiTHHKA XapaKTCPUCTHKH.
DHeprusi TapMOHU-
YECKHX KOJICOaHUI.
Pa3znen 5. BoaHoBasi 4 KBAHTOBasi ONTHKA
Tema 28 JnexTpoMarHuTHas BOJIHA
8 Tema 29 ntepdepenis caera JLp.Ne25  Uzyuenue Ne 16 313 2
CBSI3aHHBIX 3aryxaromue KP 7
Kkonebannii. buenns Koe0aHus I[IKY 30
Moayas 2
9 Tema 30 Jlugpakuus csera JLp.Ne26  Hsyuenue Ne 17 313 2
3aTyXalomNuX BryxneHHbIe
3JIEKTPOMAaTrHUTHBIX KoJIe0aHHUs.
KoneOaHut Pe3onanc.
Tema 31 Jludpaknuonnas pemerka. IlpocTpaHcTBeHHas
peureTka
10 N JL.p.Ne27  Pesonanc Ne 18 TlepemenHsbrit 313 2
Tem 32 BsaumopeiicTBue cBeta ¢ BemecTBoM. Jlucnepcus o
HaTPSHKCHAN TOK
CBeTa.
11 . JL.p.Ne28 MUsmepenue Ne 19 BoxHOBEIE 313 2
Tema 33 B3aumoeiicTBue cBeta ¢ BemectBoM. [lomspuzanus
cBeTa JUTUHBI BOJIHBI TIPOLECCHI KP 6
MOHOXPOMAaTHYECKOTO
CBETa C  IOMOIIBIO
uHTephepomMeTpa
MaiikenscoHa

16




Tema 34 TeruioBoe U3IydeHHE

12 Paznen 6. DjeMeHTHI KBaHTOBO (U3MKH aTOMOB, JLp.Ne 29 IIp. Ne 20. 313 2
MOJIeKY.J1, TBePAbIX TeJl Omnpenencane NuTepdepentms
Tema 35. KopmyckyaspHO-BOTHOBOM Ayanu3M cBeTa H paguyca KPUBH3HbI BOJH.1
MaTepuu JUH3BI C  TIOMOUIBIO
xonen HeroToHa......
13 Tema 36. OcHOBBI KBAaHTOBOM MEXaHHKH. YpaBHEHHE JLp.Ne 30 Mp. Ne 21. 313 2
lIpéHrepa Onpenenenue Hudpakuus ceera
ToKa3aTesst
TIPEIOMIICHUS TBEPJIBIX
1 JKUJIKUX Cpent
Tema 37. CrekTpsl aTOMOB U MOJIEKYJT
14 Tema 38. DieMeHTBI 30HHOW TEOPHH  KPHUCTAILIOB. JL.p.Ne31  TIpomepka IIp. Ne 22 313 2
DIEKTPOIPOBOJHOCTH METAIIIIOB 3akoHa Madoca Tlonspuzamus
CBeTa.
15 Tema 39. TonymposomuKH JLp.Ne32  Uzyuenme IIp. Ne23. 313 2
3aKOHA Credana- TertoBoe
Bonpimana H3Ily4yeHue
Pazgen 7. JyeMeHTbl (U3UKH ATOMHOIO siApa M
371eMeHTaPHbIX YaCTHIL
Tema 40. DiemenTsl QU3MKN aTOMHOTO sinpa. EcrecTBeHHas
1 UCKYCCTBEHHAs PaMOaKTUBHOCTh
16 JIp.Ne33  H3zyuenue IIp. Ne24. 313 2
Tema 41. Snepusle peakunu. SnepHas 3HepreTUKa BHOLIHELO ®orosdiexr. KP 6
boroaddekra JaBrenue cBeTa
Kopnyckymnspabie
CBOMCTBa /M
W3Ty9CHHUS.
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17 Tema 42. DneMeHTHI QU3UKH AIIEMEHTAPHBIX YaCTH 2 TLpNe34 2 ITp. Ne25. 2 4 313 2
: 3 NICMCHTAp CTHI BzaumoneiictBue v- BoiHOBEIE cBOWCTBA IIKY 30
H3ITYYCHHMS C MHUKpPOYaCTHII.
BEILECTBOM HIIH CooTHomIeHuE
Jo3umeTrpus HEOIpeACIIEHHOC-
WIIN SnepHsbie TeH. DIEMEHTBI
peaKkiuu. Snepuas KBaHTOBOM
SHEPreTHKa MEXaHHUKH
18- 36 ITA(3x3) 40
21
HToro 3a cemectp 50 34 34 134
[IpunsaTsie 0003HAUEHUS:
KP — koHTponbsHas padora;
313 — 3amuTa MHAMBUIYAILHOTO 3aaHHUS;
IIKY — npomexyTO4YHBIN KOHTPOJIb YCIIEBAEMOCTH;
ITA — TCKyliasa aTTeCTalluu.
HNrorosas OIICHKA OIMPCACIIACTCA KaK CyMMa TCKYIICTO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTallu U COOTBCTCTBYCT Oasam:
DK3aMeH
Onenka Otin4HO Xopo1o Y 10BNETBOPUTEIHHO HeynosneTBoputensHoO
Basnel 87-100 65-86 51-64 0-50
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH
IIpu M3yd4eHNn TUCHUIUIMHBI UCIIOIB3YETCSI MOYJIBHO-PEUTUHIOBAsl CUCTEMA OLICHKU 3HAHWUM
ctyaeHToB. Ilpumenenne GopM M METOAOB NMPOBENECHUS 3aHATHHA MPU U3YYEHUH PA3INYHBIX TEM

Kypca Ipe/CTaBICHO B TaOIHUIIE.

Ne ®opma npoBeaeHN Buj aynuTopHbIX 3aHATHI Bcero uacos
n/n 3aHATUA Jlexunu IpakTnyeckue JlaGopaTopHble
3aHATHUSA 3aHATHUSA
1 TpaauimoHHbIC Tembr: NeNe 1-3, 5- | TIp. p. NeNe 2-9,11- | JLp. NeNe 1-25, 27- 78+46+64
16, 18-20, 22-42 18, 20-25 33
2 MYJ'IBTI/IMC,I[I/Ia Tembr: NeNe 4, 17, JLp. NeNe 34 8
21
3 | [IpoGaemusbIe / Hp.p. Ne 1,5 4
poOJIeMHO-
OPUEHTUPOBAHHBIC
4 | C ucmoab30BaHHEM JLp. NeNe 26 2
OBM
UTOro 84 50 68 202
4 OIEHOYHBIE CPEJACTBA

OrieHOYHBIEC CPEACTBA KOHTPOJIIS 3HAHHUH CTYJCHTOB BXOJST B COCTaB Y4eOHO-METOAMYECKOTO
KOMIUIEKCa JUCIUIUIMHBI M XpaHsaTcs Ha kadenpe. OILEHOYHBIE CpPEICTBA MO JUCITUTIIMHE

«Pu3rKay BKIIOYAIOT:

Ne Bun onieHOUHBIX cpencTB™ KonnuectBo
/T KOMIIJICKTOB
1 | Bonpocsl k ax3ameHam/buiieTs! k 9k3 2/2
2 | 3agaHus IS MPAKTHYECKUX | JTA0OpaTOpHBIX 3aHAThil (313) 25
3 | 3amaHus 11 KOHTPOJIBHBIX padoT 4
S METOIUKA U KPUTEPUU OLIEHKHA KOMHETEHHI/Iﬁ CTYAEHTOB
5.1 YpoBHu chopMUPOBAHHOCTH KOMIIETEHIIUI
Ne Yporuu chopmupoBanHoctr | ComeprkaTellbHOE OIMMCAHNE YPOBHS PesynbraTel 00y4deHns
/T | KOMIIETeHIINN

Kommerenmus YK1

VK-1.3. BeIsBisieT eCTeCTBEHHOHAYUHYIO CYITHOCTh MPOOJIeM, BO3HUKAIONUX B X0/I€ IPO(heCCHOHATHLHON
JICSITETPHOCTH U MPUBIICKACT TS UX PELICHHUS COOTBETCTBYIOMIMIA (PU3UKO- MATEMAaTHUCCKHUH ammapar.

1 IToporosslil ypoBeHb CryneHT mnoHMMaeT HpoineHHsIl! | Brermonnenue 3alaHui Ha
Mare€puall, HO HC MOXET TCOPETUICCKU MPaKTUYECKUX 3aHATUAX.
000CHOBaTh ~ HEKOTOPBIE  BBIBOADL, | BrimomHeHme TaBOPATOPHEIX
JIOTTyCKaeT OILINOKH o01ero paor.
xapakrepa.

2 [IponBuHYTEHII YpOBEHD CryneHt TIIyO0KO noHnMaeT | CaMoCTOSITENbHOE pelieHue
HpOﬁ,HCHHBIﬁ Marepual, ymeer (1)I/I3I/I"ICCKI/IX 3a71a4 Ha
OIICHUBATh (PAKTBI, CAMOCTOATEIHEHO NPAKTHUCCKUX 3aHATHAX. 3alluTa
PaccysRAact, OTAMHACTCA 7a00paTOPHBIX pabor.
CIIOCOOHOCTBIO 0OOCHOBATH BBIBOJBI U
pa3bACHATH UX B JIOTHMUYECKOH
MOCJIE0BATENIBHOCTH.

3 Bericokuit ypoBeHb CryneHt riry6oKo nonumaer | Pemenue SKCIEPUMEHTAIIBHBIX
NPOMJCHHBIM  Marepuan, OTBEYAET | 3amay Ha CEeMHHAPCKHX,
METKO M BCECTOPOHHE,  YMECT | jaGopnaTOpHEIX M MPAKTHUIECKHX
OIICHUBATh (haxTsI, HCTIONB3YyeT

3aHATHUAX.
HAYJIHYIO TEPMUHOJIOTHIO,
CaMOCTOSTENIFHO paccyxpaaer,
OTIMYaeTCs CITIOCOOHOCTHIO
000CHOBATH BBIBOJBI U PAa3bACHATH MX
B JIOTHYECKOH MOCIe10BaTEIbHOCTH.
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Kommerenmusg OIIK1

OIIK-1.9 ITpumeHnsieT 3HaHHUS 3aKOHOB (DU3UKHU, M IPUHITUIIOB 3KCIIEPUMEHTAIBHOTO M TEOPETUIECKOTO H3YICHHUS
(hM3NIECKUX MPOIECCOB U SBICHUN B HHYKCHEPHOH NIEATETFHOCTH

1 IToporoBeiit ypoBeHb CrtyzaeHt criocoOeH BBISBHTD
€CTECTBCHHOHAYIHYIO CYIIHOCTD Brimonuenue nmab0paTOPHBIX
n3ydaeMbIX pobieM, HO HE MOJKET pabor.
BBIOpaTh COOTBETCTBYIOIINIT hU3MKO-
MaTeMaTHYCCKUH armapaT Jyis
onucaHus NpodJieM

2 IIponBunyTHIl ypoBEHD CryneHt criocobeH BBISIBUTE | CaMOCTOSATENBHOE peleHue
€CTECTBEHHOHAYYHYIO CYLIHOCTb | yu3HYecKux 3amau Ha
H3yHaeMBIX  TpOOieM, . CHocobeH | ppagrpyeckux 3aHATHAX. 3ammuTa
BBIOpPAaTh COOTBETCTBYIOUIMH (DHU3HKO-

. 71a00paTopHBIX paboT, HamucaHue

MaTeMaTHYECKUit ammapar TUTS
OTIMICAHUS TTPOOIIEM pedepatos

3 Bricokuii ypoBeHB CryneHt crocobeH BBISIBUTH | Perienue 9KCIIEPUMEHTAIBHBIX
€CTECTBEHHOHAYYHYIO CYWIHOCTh | 3amau Ha CEMHMHApPCKUX,
M3yqacMbIX npobewm, SHACT | naGopaTopHBIX M IIPAKTHYECKHX

CYIIECTBYIOIIIE METOABl  PEIICHUS
MOCTaBJICHHBIX 33724 W 3HAET, Kakou
HEOOXOAMMO  MpHBJIEYb IS HX
peLIeHns] COOTBETCTBYIONIMH (HH3UKO-
MaTeMaTHYeCKHUi annapar

3aHATHAX, yaactue B CHUP

5.2 MeToanka OlleHKH 3HAHW, YMEHM U HABBIKOB CTYICHTOB

OOmiast orieHKa 3HAHWM, YMEHUH M HAaBBIKOB CTYACHTOB 3aKJIIOYAETCS B aHAJIHM3€ MX PabOThI
IIPYU BBIMIOJHEHUN MMM Pa3jIMYHbIX BUJOB 3aHATHH. Tak mpu KpaTKOM OIpoOce CTYIAEHTOB Mepen
HA4aJIOM JIEKIUU 10 pe3yJIbTaTaM MpEebIAyLIel JIEKIMH OLICHUBAIOTCS UX 3HAHUS B NNOHUMaHWUU
paHee M3JIOXKEHHOro Martepuana. [Ipu mnpoBeneHHM CTyAEHTaMHU HW3MEpPEeHUH BO BpeMs
7a00paTOpHBIX pabOT OLIEHUBAETCS, HACKOJIBKO TIIyOOKO OHHU OBJIAJENd HaBBIKAMH PabOTHl C
U3MEPUTENIbHBIMHU NMPUOOpPaMHU, a MPU BHITOJHEHUH UMU PAcUETHBIX 33JaHUN MPH BBI30OBE K JOCKE
WIN CAMOCTOSITENIbHBIX padoT OlleHUBaeTCs UX (PU3MKO-MaTeMaTuyeckas KyJlbTypa.

PesynbraTel 00y4yeHus | OreHoYHbIe cpeacTBa™
VK-1
BreimonHenne  3amaHMi HA  IPAaKTHYECKUX | YCTHBIN ompoc
3aHATHIX.
BrinonneHne n1adopaTOpHBIX padoT. TpeboBaHus K OTUETY MO JIAOOPATOPHEIM padoTaM

CaMOCTOSTENIBHOE pellieHUue (PU3UYECKUX 3ajad | Y CTHBIH OMpPOC, KOHTPOJIbHAs paboTa
Ha NMPAKTUICCKUX 3aHATHSIX.
3ammura J1a00paTOPHBIX pabort. | TpeboBauus Kk 0TUETY IO TAOOPATOPHBIM paboTam

Pemenne  skcnepuMeHTadBHBIX  3a7ad  Ha | KOHTpoJbHAas pabora, JnaboparopHas pabora,
MPAaKTHYECKUX H  Ja0OpaTOpHBIX  3aHATHAX, | yuactue B HTK
yaactue B CHUP.

OIlIK-1

Pemenne 3a,Z[aHI/Iﬁ Ha NPAKTUYCCKHUX 3aHATUAX VYcTHEIH OIpocC, KOHTPOJIbHAA pa60Ta

Hammcanme pedeparoB 1o pasneny (GU3UKH | YCTHEIN OIpoc, 3amuTa pedepaTton
«TepmonnHamMuKay.

IIpoBenenne  abOPATOPHBIX  IKCHEPUMEHTOB, | TpeOoBaHUs K OTUYETY MO JTAOOPATOPHBIM paboTam
3ammra J1abopaTOpHBIX paboT Mo  pasjaenam
(hU3HKH.

5.3 Kpurepum oueHKH NPAKTUYECKUX PadoT

[IpakTudeckue 3aHITHS OIICHHBAIOTCS [0 BBIMOJHEHHUIO KOHTPOJIBHBIX pPabOT, KOTOpHIE
BBITMOJHSIOTCA MO TPeM IUAAKTUYECKHM eIWHuIaM s Kaxjaoro monyns. Kaxmas pabora mo
OJIHOM NHIAKTUYECKOW €IMHHIIC BKIIOYaeT 18 BOMPOCOB MO TEOPUHU, MPEICTABISIONIMX COOOM
CIIy4aifHyI0 BEIOOpPKY, U OJIHY 3aj]1ady.
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Kaxxnprit mpaBUIIBHBIN OTBET Ha Bompoc orieHuBaercs B 0,5 OamioB. 3amadya OLIEHUBAETCS OT
HyJ'ISI a0 2 6aJIJIOB B 3aBHUCHMOCTHU OT Ka4eCTBA €€ BBLIIIOJIHCHUII. I/ITOI‘OBaH OIICHKAa HO.HyT-IaCTCSI
MIPOCTHIM CYMMHUPOBAHHEM C OKPYIJICHHEM JIO I1EJI0T0 Yrciia OAJIJIOB B TIOJIb3Y CTYACHTA.

5.4 Kpurepun oueHKH J1a00paTOPHbIX padoT

Kaxxnast BbImoHeHHas! ¥ 3allUIIeHHas JJabopaTopHas paboTa OLEHUBAIOTCA B TMANa30He OT 2
no 3 Oamnos. [lpu stom 1 Gamnm HauucasieTcs 3a BHINIOJIHEHHWE paboThl M 1 wmim 2 Oamra 3a
oopmieHne oTyeTa U 3aUIUTy padOTH B 3aBUCUMOCTH OT KadecTBa OPOPMIICHHS U YPOBHSI 3HAHUN
CTyJEeHTa Mo TeMaTuke paboTel. Eciu mo okoH4aHHIO MOIyss jabopaTtopHas paboTa BBINOJIHEHA,
HO HE 3alllUIIIeHa, TO OaJUIbl IO HEel He HAaYUCIIAIOTCS U OHA MONaAaeT B Pa3ps/l 3aJ0JKEHHOCTH.

5.5 Kpurepun OnieHKH 3K3aMeHa

DK3aMeH MPOBOAMUTCS B JBa 3Tama. llepBelii 3Tanm BKItOYaeT B ceOs MUCbMEHHBIA OTBET Ha
BOIPOCHI, IPEJICTABISIIOIINX CO0O0M ciyyaiiHyt0 BBIOOPKY M3 BOIPOCOB BBIHOCHMBIX Ha SK3aMEH U
OJIHY 3a/1auy.

Kasxniprit mpaBUIIBHBIN OTBET Ha BOIMPOC OIeHWBaeTCs B 1 Oasur. 3amada orleHUBaeTCs OT HYJIS
710 2 0ayioB B 3aBUCUMOCTH OT KQ4eCTBA €€ BBIMIOJTHCHHUS.

Bropoit sram 3akmrogaeTcss B KpaTKOW Oeceme CO CTYACHTOM I10 OCHOBOIIOJIATAIOIIAM
BOIIPOCaM Kypca, 00beIMHEHHBIX B 4 6y10Ka. DTOT 3Tan oneHnBaercs ot 0 10 5 0aioB Mo KaxaoMy
0JIOKY B COOTBETCTBUH CO CJICIYIOIITUMHU TPEOOBAHUSIMHU.

¢ 5 0amnoB — cryneHT MIyOOKO TMOHMMAeT MpPOHJAEHHBIA MarepHuaj, OTBEYaeT YETKO H
BCECTOPOHHE, yMEeT OILIeHUBaTh (AaKTbl, HCIONb3YyeT HAYyYHYI0 TEPMHUHOJIOTHIO,
CaMOCTOSITENIFHO ~ PacCy)KJaeT, OTJIMYAeTCs CIOCOOHOCThIO OOOCHOBAaTH BBIBOABI H
pPa3bACHATP HMX B JIOTMYECKOW IOCIIEIOBAaTEIbHOCTH, JAeT pa3BEpPHYTHI OTBET Ha
MIOCTaBJIEHHBI BOIIPOC M YETKO OTBEYAET HA JONOJHUTEIBHBIE BOIIPOCHI.

¢ 4 Gamna — cTyAeHT IIyOOKO TOHHMMAeT MPOWICHHBIA MaTepHasl, OTBEYaeT YETKO H
BCECTOPOHHE, yMEeT OIEHUBaTh (aKThl, CaMOCTOSTENBHO PACCYXKIAET, OTIMYAETCS
CHOCOOHOCTHI0 0OOCHOBAThH BBIBOJIBI M PA3bsSICHATH MX B JIOTMYECKOH IOCIIEA0BATEILHOCTH,
HO JIOIYCKA€eT OT/EJbHbIE HETOYHOCTH, B TOM YHMCJIE U HA IONOJIHUTEIbHBIE BOIPOCHI.

¢ 3 0amjga — CTyAEHT IOHMMAeT IPOWJIEHHBIM MaTepuaj, HO HE MOXKET TEOPETHYECKU
000CHOBATh HEKOTOPBIE BBIBOIBI, IOMYCKAET OIIMOKH 0OIIEro Xapakrepa.

¢ 2 0aj/ula — CTYJIEHT OTBE€YaeT B OCHOBHOM IIPAaBWJIBHO Ha IMOCTaBJIEHHBI BOMPOC, HO
YyBCTBYETCSI ~MEXaHMYECKOE  3aydyMBaHUE  MaTepuana, OTCYTCTBYET  JIOrMYecKas
[OCJIEZI0BATENBHOCTh MPU M3JI0)KEHUHM OTBETA, HE MOXET OTBETHTHh Ha JONOJHMUTEIbHBIC
BOITPOCHI.

¢ 1 0ann — B OTBETE CTYJAEHTa MMEIOTCS CYIIECTBEHHBIE HEJOCTAaTKH, MaTepuall OXBayeH
«TTOJIOBUHYATO», B PACCYXICHUSIX JOMYCKAIOTCS OIIMOKU

¢ 0 f6amnoB — cTyaeHT uMeeT oOlliee MpeACTaBIeHUE O BOIPOCE, OTBET CTYAEHTA MPaBUIICH
JUIIb YacTUYHO, NPU PAa3bsICHEHMH MaTepuana JOMYCKaIOTCS Cepbe3Hble OILINOKH,
OTCYTCTBYET TEXHHUYECKas TEPMHUHOJOTHSA, HE MOXKET MCIPABUTh OMIMOKU C TOMOIIBIO
HaBOJSLIUX BOIIPOCOB;

HToroBasi olieHKa MoJy4aeTcsi IPOCTHIM CYMMHPOBAHUEM OaJlsIOB 3a MHCbMEHHBIE OTBETHI U
OTBETHI 3a Oece/Ty Mo BCeM pazjieiaM Kypca.

6 METOIWYECKUE PEKOMEHJAIIMM TI0 OPTAHM3AIIMM W
BBIMOJHEHUIO CAMOCTOSITEJIBHON PABOTHI CTYJIEHTOB IO YYEBHOM
TV CHATIIINHE

ITpu n3yueHnH JUCHUIUIMHBI HCHOIb3YIOTCS CleAyroIne GOpMbl CAMOCTOSTEILHOW PabOTHI:
pelieHne MHAMBUAYAIBHBIX 3a7a4 BO BpeMs NPOBEACHUS NIPAKTUYECKUX 3aHATUHI I10J KOHTPOJIEM
IpernojiaBaTess; MoJAroToBKa pedepaToB, YCTHBIX BBICTYIUIEHHH O 3aJaHHOW TeMaTHKe;, Hay4HO-
UCCIieIoBaTeNbCcKasi padoTa; MOJArOTOBKA K YCTHOW 3amuTe JaOOpaTOPHBIX paboT MO KOHTPOJIBHBIM
BOIIPOCaM.

[lepeyeHb KOHTPOJBHBIX BONPOCOB M 33JaHUN AT CAMOCTOSITEILHOHW pPabOTBI CTYJCHTOB
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MpUBEJeH B MpUoKeHHMH W XxpaHutcsa Ha kadenpe. st CPC pekoMeHIyeTcsi HMCIOJIb30BaTh
HNCTOYHHKHU, IPUBCACHHLIC B II. 7.

Kpurepun onenku: 6amisl 3a paboty garorcs B pazmepe oT 0 g0 10 6amio. MakcuManbHBIHA
621.]'[ JacTCsa 3a HpaBHHBHBIﬁ X0 pfuicHus 3anady, HOZ[pO6HOCTB U TPaBHIIBHOCTL H3JIOKCHUA
TEOPETUUECKOr0 MaTepuana, MoAroTOBKY AOKJIA0B Ha HayYyHble KOH(EPEeHIINH.

7 YYEBHO-METOIMYECKOE U1 HWH®OPMALMOHHOE OBECIIEYHEHHE

YYEBHOM JUCIHUIIINHBI
7.1 OcHOBHas1 JUTEpPaTYpa
IJJ?I bubnunorpaduyeckoe onvcanue I'pud iggﬁﬁii;iz
1 Cagenbes, 1. B. Kypc o6meit ¢pusuku: yueo. PexomenoBano 90
nocodue: B 3 1./ U. B. CaBenbeB. - 13-e u3n., MuHucTepcTBOM
ctep. - CIIO. ; M. ; Kpacnonap : Jlans, 2019. - obpa3oBanus PO B
320c KadecTBe y4eOHOTO
nocoOust s CTyJICHTOB
BY30B
2 Tpodumona, T.1. Kypc ¢pusuku: Yuebnoe PexoMennoBano 90
nocobue s BTy30B / T.U. Tpopumosa — M..: MuHucTepcTBOM
W3n. «Bsicmas mkona», 2017.— 560c obpazoBanus PO B
KadecTBe y4eOHOTO
mocoous
7.2 lonoiHUTEIBHAS JIUTEPATYpPA:
li\f_l bubnunorpaduyeckoe onvcanue I'pud iggﬁ;ii;i(;
1 Tpodumona, T.U. Kypc duszuku. 3agauu u YMO 1o oOpa3zoBaHuioO B 15
pemieHus. Yae6Hoe mocodue s BTy30B/T.H. obnactu Mat. u uHp. MuH-
Tpodumona, A.B. ®upcos.— M.: Uzn. Ba oOpazoBanus PO B
«Axanemus», 2004.-592c. kayectBe YII misg BTy30B
2 UYepros A.I'., BopobreB A.A. 3amauyHuK 1Mo Pexomennosano MuH-BoM 10
¢uzuke. — M.: «AnpstaCy, 2019. - 640c. obpazoBanus PO B xau-Be
VII niis BTy30B
3 Bonbkenmreiin, B.C. CoopHUK 33124 110 Pexomennosano MuH-soM 50
obmemy kypcy husukn.— M.: U3n. «Haykay, obOpazoBanus PO B kau-Be
2003.—328c VII ny1s1 BTY30B
4 Cena, JI.A. Enunannp! GU3ndecKkux BeIUYHH U uX | PekomeHngoBaHo MuH-BOM 92
pasmepHocTh. — M.: Hayka, 1988.—432 c. obpazosanuss CCCP B kau-
Be YII myis BTy30B

7.3 Ilepeuennb pecypcoB ceTu UHTepHeT 10 U3y4aeMOM JUCUMILIUHE
http://cdo.bru.by/ext/campus/pages/resources/courses/bmas_b.php

7.4 IlepedyeHb HAIJISIAHBIX M JAPYIHMX IOCOOMI, MeTOAUYECKHX PEKOMEHJAUMI 110
NPOBEACHUI0 KOHKPETHBIX BHAOB Y4eOHBIX 3aHATHI, a TaK:Ke METOANYECKHX MAaTepPHAJIOB K
HCII0JIb3yeMbIM B y4eOHOM Ipolecce TEXHHYECKHM CpeAcTBaM

7.4.1 MeTtoauyecKue peKOMeHAal UK
1. Jiamun A.U., ITuBoBapoBa E.B., Xomuenko A.B., lllynera A.B. ®usuka. Meroauueckue
PEKOMEHALUU K J1abOpaTOpHBIM paboTaM JUIsl CTYAEHTOB BCEX CIELHUATBLHOCTEH, 00yJarommxcs
Mo OEeJOPYCCKUM W POCCHUHUCKHM 00pa30BaTEIbHBIM IpOorpaMMaM, JTHEBHOW M 3a04HOM (opm
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oOyuenusi. Mexanuka. Yacts 1. Metonuueckue ykazanusi. — Morunes: bPY. 2016, 40 ctp. (115
9K3.).

2. Xomuenko A.B., Tepemko W.B., UYynakoBckuii I1.SI. ®Dusuka. Meroauueckue
pPEeKOMEHAllMA K CaMOCTOSITENIbHOM paboTe CTYACHTOB TEXHHYECKUX CIHEIUAIBHOCTEH,
00yJaronuxcs Mo POCCUMCKUM H OeTopyccKuM 00pazoBaTenbHbIM nporpamMmamM. OnTuka. OCHOBBI
¢bu3MKK TBEpAOro Teja, HIEMEHThl aTOMHOW U siiepHOi pusuku. — Morunes: bPY. 2016, 28 ctp.
(56 2x3).

3. Xomuenko A.B., Jlsnun A.U., [TuBoBaposa E.B. ®uszuka. MeTtoauueckne peKkoOMEHAAIUN K
JabopaTOPHBIM paboTaM ISl CTYACHTOB BCEX CHEIUATBHOCTEH, 00YJArOIINXCS TT0 OETOPYCCKUM U
poccuiickuM oOpa3oBaTeIbHBIM IIporpammamM. MarautHoe moje. — Morwies: bPY. 2018, 48 crp.
(100 sk3.).

4. Xomuenko A.B., Jlsnun A.W., I'mymenko B.B., MankeBuu H.C. ®usuka. Meroauueckue
pEKOMEHIalMU K JTaOOpaTOpHBIM paboTaM JUIsl CTYJEHTOB BCEX CIEIUAIBHOCTEH, 00ydJaronmxcs
Mo OCJIOPYCCKUM W POCCHMCKMM 00pa3oBaTelbHBIM TporpammaMm. KomneOGanuss ¥ BONHBL —
Morunes: BPY. 2018, 48 ctp. (100 3k3.).

5. Jlanun A.W., ITluBoBaposa E. B., Xomuenko A.B, [llynera A.B., Bacunenko A.H. ®u3snka.
MeTtoaudeckue peKoMeHIAuu K 1a00paToOpHbIM padoTaM Ui CTYACHTOB BCEX CHEIHATBLHOCTEH,
oOydJaronuxcs mo 6eI0pyCCKUM M POCCUMCKUM 00pa3oBaTesIbHBIM mporpamMmam. OnTuka. Yacts. 1.
— Morunes: 2018, 48 ctp. (100 3k3.).

6. UynakoBckuii I1.5., MankeBnu H.C., Xonomeer B.®. ®uszuka. Merogunyeckue
PEKOMEHJIallUM K MPAKTUYECKUM 3aHSATUSAM JUJISl CTYJIEHTOB BCEX CIELUATbHOCTEN U HalpaBiIeHUIN
noAroToBku. Mexanuka. OCHOBBI MOJICKYJIAPHON (PU3UKU U TepMoIuHAMHKU. — Moruies: bPY.
2018, 34 ctp. (50 3Kx3).

7. Xomuenko A.B., Kosanenko O.E., IIlynsra A.B., IluBoBapoBa E.B. ®usuxa.
Meroanueckue peKOMEHIAUU K MPAKTUYECKUM 3aHSATUSAM JIJIsl CTYIEHTOB BCEX CHEIUATbHOCTEH U
HaIpaBJIeHUH TMOJATOTOBKH JHEBHOW W 3a04HON (opM oOydeHHs. DIeKTpocTaTuka. MarHeTusm.
Kone6anus u Bomusl. — Morunes: bPY. 2018, 48 ctp. (50 2x3).

8. Tepemko M.B., lllynera A.B., Xomuenko A.B., XonomeeB B.®. ®uzuka. Meroandeckue
PEKOMEHJIallUM K MPAKTUYECKUM 3aHSATUSAM JUJIsl CTYJIEHTOB BCEX CIELUAbHOCTEN U HampaBiICHUI
MMOATOTOBKA JTHEBHOW W 3a04HOM ¢dopm oOydeHus. Ontuka. OCHOBBI (M3UKH TBEPAOTO Tea,
3JIEMEHTHI AaTOMHOM U simepHOi Gu3uku. — Morunes: BPY. 2018, 32 ctp. (50 3k3).

9. Xomuenko A.B., Jlsmun A.U., IluBoBapoBa E.B., XKomno6oma JI.B., Bacunenko A.H.,
®duzuka. MeTtonuveckue peKOMEHJAWK K J1abopaTOpHBIM padoTaM JUisi CTYACHTOB BCEX
CHEIUaJIbHOCTEH W HaIpaBJICHUW IOJATOTOBKH JTHEBHOW M 3a04HOM ¢dopm oOydeHus. OnTuka.
UYacTts 2. — Morunes: BPVY. 2019, 48 ctp. (100 3k3.).

10. T'mymenko B.B., KoBanenko O.E., MankeBuu H.C. ®usuka. Metoauueckue peKOMEHIaluN
K J1a00paTopHBIM paboTam JUIsl CTYIEHTOB BCEX CICIHAIBLHOCTEH W HAMpPaBICHUHA MOATOTOBKU
JTHEBHOM W 3a04HOU opM 00yueHuss. ATomHas u siaepHas ¢puzuka. — Moruies: BPY. 2019, 48 ctp.
(100 sk3.).

11. T'nmymenko B.B., MankeBuu H.C., IlapamkoB C.O., Xonomee B.®D., Xomuenko A.B.
MeToaudeckie peKOMEHIAIUH ISl CAMOCTOSTENIbHON paboThl CTYIGHTOB BCEX CIEIUATBHOCTEN U
HaIpaBJIeHUH TIOATOTOBKM 3a0YHOW W JUCTAaHIHOHHOW ¢dopm obOydeHus. Yacte 1. MexaHuka.
MornexymsipHas Gpusuka u TepMmonuHamuka. — Morunes: bPY. 2019, 48 ctp. (70 7k3.).

12.  Xomuenko A.B., Kopaienko O.E., Ilapamxo C.O., IIuBoBapoBa E.B. ®wu3suka.
Metoanyeckre peKOMEHIAIMK K CaMOCTOATENbHOM padoTe BCeX CIeNUaNbHOCTEH U HallpaBIeHUN
MOATOTOBKA 3a0YHON (opMbl 00yueHus. DnekTpoctatrka. Marnerusm. Konmebanus M BOJTHBI. —
Morunes: BPY. 2019, 48 ctp. (76 3k3.).

13.  Xomuenko A.B., Jlanun A. W., YUynakosckuii I1.4., Ilapamkos C.O., IIluBoBaposa E.B.
®uzuka. MeTonuyeckue peKOMEHJAWK K J1a0opaTOpHBIM padoTaM JUIisi CTYACHTOB BCEX
CIEIUaJbHOCTEH ¥ HampaBlIeHWW TOATOTOBKM JHEBHOW ¥ 3a04HON ¢dopM 0OydeHUSI.
MornexymsipHas ¢pusuka u TepMmoauHamuka. — Morunes: bPY. 2019, 44 ctp. (115 3k3.).

14.  Xomuenko A.B., Mankesuu H.C., Illynera A.B. ®uszuka Meroauueckue
pEKOMEHIalMU K JIA0OpaTOPHBIM paboTaM Ui CTYACHTOB BCEX CHEIMAIBHOCTEH M HAIpaBICHHMA
noarotoBku. Mexanuka. Yacts 2. — Morunes: bPVY. 2020, 40 ctp. (100 3k3.).
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15. Xomuenko A.B., KoBanenko O. E., Jlsnun A. WU., [IuBoBapoBa E.B. ®duzmuka.
Metoanyeckre peKOMEHJAIMU K J1a00opaToOpHbIM paboTaM JUIs CTYIEHTOB BCEX CHEIMAIbHOCTEH U
HaMnpaBJI€HUNA MOJATOTOBKH. OJIEKTPOCTATUKA M TIOCTOSIHHBIA TOK. MeTOIWYeCcKue yKa3aHWs. —
Morunes: 2020, 40 ctp. (100 3x3.)

7.4.2. Un(opManMOHHBIE TEXHOJIOTUHN

[TnaxaTsl o pa3aenam GU3HKH:
. SIBneHus nepexHoca
. Muddysus razon
. Iuarpamma cocrostaus CO2
4. [lnaaMu4ecKas BI3KOCTb KHAKOCTEH U ra3oB
5. Cxema MaluHEb! JIMHAE UL COKMDKEHUS BO3IKXA
6. Nzotrepmbl Ban-nep-Baanbca v oQriactv pa3iMIHBIX COCTOSTHUN BellecTBa Ha quarpamme P-V.
7. CKUKEeHHEe Teaust
8. KoapurmeHt TernoBoro pacimmpeHuss HEKOTOPBIX TBEPBIX TeJ MPU aTMOC(HEPHOM JaBJICHUU.
9. TemmepaTypbl KUIIEHHUS], IUIABJICHUS] U KPUTHYECKHUE MapaMeTpbl HEKOTOPBIX BEILIECTB.
10. TpoliHble TOUYKH HEKOTOPBIX BEIECTB
11. Bszkoctb razos
12. 1uddy3noHHO-KOHIEHCAITMOHHBIA HACOC
13. YaennHbBIe ra30BEIE IOCTOSIHHEBIE
14. Ilytu o u B- gyactui B kamepe Bunbcona
15. PagnoakTrBHBIE PSIBI
16. ®0TO AMYIBCUOHHBIN METOJ PETUCTPALIMM HOHU3UPYIOLINX U3JIy4E€HUN
17. ITly3sipbKOBas kKamepa
18. PaguoakTuBHBIE MTPEBPAIICHHUS OCKOJIKOB, BO3HUKAIOUIUX MU JCJICHHUH sJIpa ypaHa.
19. DHeprus cBsi3M aTOMHBIX SIAEP
20. 3aBUCUMOCTH U30BITKA MACCHl M YITAKOBOYHOTO KOAPPHUIIUEHTA OT MAaCCOBOTO YHUCIIA.
21. luksnotpoH
22. Cxema cocTaBa KOCMUYECKOTO U3Ty4ECHHUSI
23. Cxema GeraTpoHa

W N~

[IpezenTanmu:
Jlexnuu-npe3eHTanuy U MyJIbTHMEIUHHBIEC JIEKIIUU TI0 pa3zenaM (QU3HKH:
4. JluHaMKKa BpAIIaTeIbHOTO JBHXKEHUS TBEPIOTO TEJA;
17. DnexTpuyeckuil ToK;
21 SIBneHue 31EKTPOMArHUTHON MHIAYKIMH. SIBI€HUE CAMOUHIYKIIMH.

8 MATEPMAJIBHO - TEXHUYECKOE OBECIIEYEHWE YYEBHOWM
T CHATIIAHBI

MaTepI/IaJIBHO-TeXHI/I‘-IGCKOC O6€CHC‘-I€HI/IG JUCHUITIIMHBI COACPIKUTCA B nmacrnoprax
nabopatopwuii per. No:No:
—11YJI-4-103-303/2-22;
—[TYJI-4-103-304/2-22;
— 1Y JI-4-103-305/2-22;
—[1YJI-4-103-310/2-22;
—11YJI-4-103-301/7-22;
— [TYJI-4-103-304/7-22.
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PU3UKA

_ AHHOTALWSA
K PABOYE MPOTPAMME JUCLUIINHBI

Hanpasiaenue nogrorosku: 12.03.01 IIpubopoctpoenne

HamnpapaeHHocTsb (mpo¢uis): MHpopMaIMOHHBIE CUCTEMBI U TEXHOJIOTHU HEPA3PYIIAOIIErO KOHTPOJI U
JIMarHOCTHKU

KBanudukanus (cTenenb): bakamaBp

®opma o0ydeHUst

Ounasn
Kype 1,2
Cemectp 2,3
Jlexkumu, gacel 84
IIpakTryeckue 3aHsTHs, Yachl 50
JlabGopatopHble 3aHATHS, YACHI 68
DK3aMeH, CeMeCTp 2,3
KonrakTHast paboTa 1o y4eOHBIM 3aHSITUSM, Yachl 202
CamocrositesibHas paboTa, 4ackl 230
Bcero yacos / 3a4eTHBIX €IMHUILL 432/12

Henp yueOHON aucrurmuiusbl: llenplo AWCHUIUIMHBL sABIsSeTCA (opMUpoBaHHWE (YHIAMCHTANBHBIX 3HAHHUU Yy
CTYJACHTOB O (PU3MYECKON CYIIHOCTH SIBICHHA M MPOIECCOB B YCTPOMCTBAX pa3iMYHON (PU3MUYECKON NPUPOJIBI,
NPUHIMIIAX TPUMCHEHUS (DU3MYECKMX MOJCICH W METOMOB Uil BbIOOpa 3((EKTUBHBIX PEIICHUN MPH PEUICHUN
OPraHM3AI[HOHHO-TEXHMYCCKUX 3amad, a Takke (OPMHUPOBAHHIO HAYYHOIO MHPOBO33PCHHUS, HABBIKOB BIIAJACHUS
OCHOBHBIMH IIPHEMAMHM W METOJAMH PEILICHHs NPUKIATHBIX MPOOJEM, O3HAKOMIICHHIO C HCTOPHEH M OCHOBHBIMH
HaIpaBJICHUSIMY U TCHIACHINSMH Pa3BUTHS (HU3UKH.

[Tnanupyemblie pe3ysbTaThl U3YYSHHs] TUCLMUILIMHBL. B pe3ynbTare OCBOCHUSI yueOHON MUCHUIIMHBI CTYICHT
JIOJKEH
3HATH:

— OCHOBHBIC 3aKOHBI U TEOPHUU KIACCUYECKOW M COBPEMEHHOU (M3MYECKON HAayKH, a TaKKe TPAHHIBI HUX
MPUMEHUMOCTH;

— METOJIbI U3MEPCHUS (PU3MUCCKUX XaPAKTEPUCTUK BEICCTB U MOJICH;

— (U3UYECKUE OCHOBBI METOIOB UCCIICIOBAHNUS BEILICCTBA;

— IPHUHIIMITEI KCIIEPUMEHTAIBHOTO U TEOPETHUSCKOTO U3yUCHHsI (DU3NICCKHX SIBIICHHIA U IPOLIECCOB;

YMETb:

— MPUMEHSATH 3aKOHBI (DU3HMKH TS PEIICHUS MPHKIATHBIX HEUKCHEPHBIX 33/1a4;

— HCIIOJIb30BaTh OCHOBHBIC H3MEPHUTEIIbHBIC MPUOOPHI HPH IKCIEPHUMEHTAIBHOM H3YYCHHH (DH3MUYCCKUX M
TEXHOJIOTHYECKUX MPOIIECCOB;

— 00pabaThIBaTh M aHATU3UPOBATH PE3YIbTATHI IKCIICPUMEHTAIBHBIX H3MEPCHUN (PU3UUCCKUX BEITHIHH;

BIIAZIETD:

— MeToIaMH (PH3HYECKOTO MOJICITUPOBAHUS TEXHIHUYCCKUX TIPOIIECCOB;

— METOJIaMH aHAJIN3a U PEIICHU MPUKIIATHBIX HHXCHEPHBIX 3a71a4.

TpeboBaHMs K OCBOSHHIO YI€OHOM TUCTIUIUTHHEL

OcBoeHMe TaHHOW yu4eOHOW JUCIMILTHHBI JOJHKHO o0ecniednBaTh YOPMHUPOBAHHUE CIEAYIONTUX KOMITETSHITHI:

Konpr
(hopMEpyeMBIX HanmenoBauus GopMUPYEMBIX KOMITIETCHIAH
KOMITICTCHITHI
VK- CriocoGeH OCYNIIECTBIIATh TMOUCK, KPUTHYECKUH aHAM3 M CHUHTE3 WH(OpMAIUH, NMPHUMCEHSTDH

CHCTEMHBIN MOAXOT IJIst PEHICHUA ITOCTABJICHHBIX 3a1a4

OIIK-1 CrocobeH TPUMEHATh EeCTECTBEHHOHAYYHbIE W  OOIIEWH)KCHEPHBIC 3HAHUSA, METOJIBI
MaTEeMaTHYCCKOTO aHalii3a M MOJICIUPOBAHHS B HHXXCHEPHOW IEATCIBHOCTH, CBSI3aHHON C
MPOCKTHUPOBAHUEM W KOHCTPYHUPOBAHHMEM, TEXHOJOTHSIMH TPOU3BOJICTBA MPHOOPOB H
KOMILJICKCOB MIMPOKOTO HA3HAYCHUS

O0pa3oBaTeNbHBIC TEXHOJIOTHH

[Ipy u3ydeHHWH IUCHUIUIMHBI HCIONB3YEeTCd MOJIYJIbHO-PEUTUHIOBAasl CHCTeMa OLEHKH 3HAHWHM CTYAEHTOB.
[Ipumensiemple  (QOpPMBI  TPOBEJCHUS 3aHATHA — TPATUIMOHHBIC, MYJIbTHMEANA, MPOOIEMHBIC/TPOOICMHO-
OpHUEHTUPOBaHHBIC, C UCTIONB30BaHHEM DBM.
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