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1 MMOSACHUTEJ/IBHAS 3ATINCKA

1.1 Hean ygeOHOH JHCIHHUIIMHBI

[enpto MUCHMIUIMHEI sBIsieTcsl (QOPMUpOBaHHE (QYHAAMEHTAIBHBIX 3HAHHM ¥
CTYOEHTOB O (PU3MYECKOM CYIIHOCTH SBINEHHH M IPOIECCOB B YCTPOMCTBaxX paszindHON
buznyeckoll TpHPOABI, NPHHIMNAX TPUMEHEHHS (QU3MUECKHX MOJENEH W METOJOB JJIs
BEIOOpa 3(pQEeKTUBHBIX PEHICHHUH IIPU PELISHUH OPraHU3aIMOHHO-TEXHUUECKUK 33124, a TakKe
bopMupPOBaHWIO HAyYHOIO MHUPOBO33PEHUS, HABBIKOB BJIAJICHHWS OCHOBHBIMH IpHEMaMU M
METO/JaMK peLICHHS NPHKIAAHBIX NPOOJIEM, O3HAKOMIIEHHIO C HMCTOPHEH ¥ OCHOBHBIMHU
HaIPaBJICHUAMH U TeHACHLIUSIMH Pa3BUTHS (PUSUKH.

1.2. [lnanupyemble pe3yabTaThbl H3y4eHUS JHCHUILTHHBI

B pesymnprare ocBoeHUs yueOHO#M AUCIUILUINHEIL CTYACHT JOJDKEH
3HATH:
—~ OCHOBHBIE 3aKOHEBI M TEOPHH KJIACCHYECKOW U COBPEeMEHHOH (PU3NYECKOM HayKH, a
TaKXKe IPAaHUIIb] KX IPUMEHUMOCTH,
— METOB! U3MEPEHUs QUINUECKUX XapaKTEPUCTHK BEINECTB U MOeH;
— (hHU3UYEeCKUEe OCHOBBI METOZOB HCCIEIOBAHMUS BEIECTRA,
— TMpPHHIUIOBl OSKCIEPUMEHTAJIBHOTO H TEOPETHUYECKOr0 U3YUCHUs] (H3HIECKUX
SIBJICHUH U TPOILIECCOB;
YMETH:
— MPUMEHSTH 3aKOHBI (GU3UKH /IS pEIeHUs IPUKIIAIHIX HHKEHEPHBIX 3a/1a4;
—  HCIIOJIb30BAaTh OCHOBHBIC M3MEPHUTENbHBIE NPUOOPH IIPH IKCIEPHUMEHTATBHOM
N3ydeHUH QU3NIeCKUX U TEXHOJIOTHUECKUX IIPOIECCOB;
—~ oOpabaTeiBaTh M aHANM3UPOBATH pE3YNbTAThl IKCIIEPUMEHTANBHBIX U3MEpeHuH
(UINIECKUX BETHYUH,
BJIa/IeTh:
— MeTomamM# GHU3NYECKOTO MOJICTHPOBAHMS TEXHUYIECKUX MPOLIECCOB;
— METOJJaMH @HAJIN3a U PELICHHUS MPUKIATHBIX HHXEHEePHBIX 3a7a4.

1.3. MecTo yueOHOH QHCIHILIHHBI B CHCTEMe TOATOTOBKH CTYIEHTA

Hucnunnuna otHOcHTes K 650Ky 1 «ducnunnuasl (Moxyu) (OOs3aTenbHas 9acTh).
[lepeuent y4eOHBIX MUCHUIUINH (UKJIOB AWCHUIUIMH), KOTOpble OyOyT ONUpaThes Ha
JaHHYIO NUCUMIUIMHY: UYHCIEHHBIE METOJABl MaTeMaThdeckoi ¢wus3ukn, MaTtemaTHdeckoe
MOJIeIMPOBaHUE B €CTECTBO3HAHUM, TEXHHKE U 9KOHOMHUKE,
Kpome Toro, pe3yiapTarTel M3yueHHS AUCLMIUIMHBI HCIIONB3YIOTCS B XOJI€ MPAKTHKH,
IIPH [IOJITOTOBKE BBITYCKHOM KBaTM(HUKAITMOHHON PabOTEL

1.4 TpeboBaHHNA K 0CBOCHHIO YUeOHOH M CIMIIMHBI

OcBoennie jaHHOH yueOHOM JUCHMILIMHBI JOJDKHO oOecrnevydBaTh (OpMHUpPOBAHHE
CIENYIOMUX KOMIIETEHIIUN:

Koawst
OpPMUPYEMBIX .
(bopmHpy M HammeHoBanus opMHPYEMBIX KOMTIETEH N
KOMTICTEHLIMH
OIIK-1 CrocobeH  npuMeHsATL 3HaHHe (YHIAMEHTATBLHOM  MaTeMATHKH |
€CTECTBEHHO-HAYUHBIX JMCHUIUIMH ITPH pEIICHHH 3a4ad B 00JacTH
ECTECTBEHHBIX HAYK U WHXXCHEPHOHN IPaKTHKE.

LI




OITK-2.
Crmocober 000CHOBaHHO BRIOUpATh, opabaTeIBaTh U IPUMEHSTH IS

PEIIEHHS HCCIIe0BATEIECKUX U TPOEKTHBIX 3a/1ad MAaTEMAaTHYECKIE METOIbI
U MOJIENH, OCYIIECTRIIATH IPOBEPKY aIeKBATHOCTH MOJENEH, aHATH3UPOBATE
pe3yIbTaThl, ONCHUBATEH HAIEKHOCTH U KauecTBO QYHKITMOHUPOBAHMS

CHCTEM
OITK-3. v ,
CriocobeH UCIOIb30BATh ¥ PAa3BUBATE METObI MATEMATHYUECKOTO
MOJICJIMPOBAHHUS ¥ IIPUMEHSTH aHATUTHYECKUE W HAyUHBIE TTAKETHI
IPUKJIAAHBIX IPOTPaMM
TK-1.

Cnocoben hopmynupoBaTh OCTAHOBKH 3a/1a4 MOJICITHPOBAHHS,
OCYIIECTRIIATh aHAIN3 MAaTEMATHIECKUX MOJIeJIel U ITPOBEPSITH UX
KOPPEKTHOCTD

2 CTPYKTYPA U COAEPXKAHUE JUCHHAIIIAHBI

Brymag mucuuiuimEel B (QOpPMHPOBAaHHE  DPE3yNbTaToB OOy4YeHHS  BBITyCKHHKA
(xomrteTeHIMH) M JOCTHXKEHHE OOOOIICHHBIX PE3yNbTAaTOB OOYHUECHHS IIPOUCXOMUT NYTEM
OCBOEHHMS COLEpXKaHUs OOYUEHHS U JOCTHKEHMS YaCTHBIX PE3yIpTaTOB 0OYUEHUs, OTTHCAHHBIX
B JAHHOM pasjere.

2.1 Conepixanne yaeOHOH THCHUILIAHDI

AHoMep A Konsl hpopmupyembix

HaimeHoBaHue TeM CoaepxaHue ; 3
TeMbl KOMIeTEHUMH

1 Beenenue. Omementsl | [Ipeamer hU3NKH. Metons! | OTTK-1
KMHEMaTHKH NOCTYNaTeJIbHOro | uccnefoBaHusd. DusuueckiHe MOAEIH.
M BpaulaTeNbHOro IBMXeHHS | Ponb QU3MKKM B CTBHOBICHWH WDKEHepa.
MaTepHaibHOM TOUKH. O6was CcTpykTypa # 3ama4u  Kypea
(huszuxm.

OneMeHTBl KHHEMATHKM MaTepuasibHON
toukn. Cucrema orcuera. Paauyc-BekTop
CkopocTh " YCKOpEeHHe KaK
TIPOU3BORHbBIE panHyc-BeKTopa 1o
BPEMEHH. YpaBHeHus IBHKCHHS.
OnHoMepHoE NBUKEHUE,
Kpusonuneiinoe neikenne. HopmanibHoe
¥ TAHFEHLMANILHOE YCKOPEHMUS,
DJIeMEHTHl KWHEMATHKH BpAllaTeNbHOTO
IBFDKEHUSA: YIJIOBas CKOPOCTH W YrIIOBOE
YCKOPEHHME, WX CBA3b C JIMHEHHBIMH
CKOPOCTSMH M YCKOPEHUIMY

2 Jvnamuka noctynarencHoro | Ilepeulii 3akoH Herotona wu nomstae | O[IK-1
IBWKEHUA. 3aKOH COXDAHEHHS | MHEPLMANLHOH M HeMHepUMalbHOM | ()[TK-2
MMITyJ1bCA cucTeMbl OTcdera. Macca W WUMITyJIBC. OTIK-3
TToHsATHE COCTOSIHMSI B KNAacCHUECKOU
MexaHHKe. IIK-1
Bropoit 3akon HbroToHa, Kak ypaBHeHue
oBwkenns. CHia, Kak ITPOHM3BOIHAs
uMIysasca. Tperudl  3akoH  HbloToHa.
3aK0H COXPaHEHMsI HMITyJIkCa.

Mexannueckas cucreMa. LlenTp vHepLuu
(Macc) mexaHnJeckolt cuctemsl. Teopema
0 JIBWKEHUH LEHTPa HHEPLIUH.




Pabota H sHeprus

Pabora cuinbl W ee BBIpaKEHHE Hepes
KpUBOJIMHEHHBIH UHTErpar.
KoHcepBaTUBHbIE ¥ HEKOHCEPBATUBHBIE
CHIIBI. Kuneruueckas JHEprus.
IMoTenuuansHas 3HEprusa MaTepHaTbLHON
TOYKM BO BHEILIHEM CHJIOBOM TIOJIE.
IlonatTve 0 TrpajgMeHTE  CKaNAPHOH
(GOYHKIUKM KOOPAMHAT.

OIIK-1
OIIK-2
OIIK-3
IK-1

3aKOH COXpaHEeHHsl JHEPTUu B
MEXaHHKE

3akoH COXPaHCHHA SHEPTUH B MEXaHHKE.

Obmedusnyeckuit  3aKOH  COXpaHEHHs
SHepruu. Ypap aOCoMOTHO YNPYTHX H
HEYNpPYTHX TeJ.

OIIK-1
OIIK-2
OIIK-3
I1K-1

JwnHaMrka BPAIATEIILHOTO
JBHXXEGHUS TBEPAOTO TeJa

MoMeHT CHIBI B MOMEHT HMITyJECa.
VYpaBHEHHE [MHAMUKHA BpallaTeabHOTO
IOBIDKEHHSI TBEPAOro Teja. MOMEHT
MHEpLMU MaTepPHaTbHOR TOukH. MoMeHT
UMITyIbCA ~ MEXAHWHYECKOH  CHCTEMBI.
MOMEHT WHEpUMKH Tela OTHOCHTEILHO
HenoABWKHOH ocu. Teopema LlTelnepa.
Kunernueckas 3HEprus BpallarolLerocs
Tena. 3aKOH  COXpaHeHH  MOMEHTa
umityJieca. I'upocKoIbl

OIIK-1
OIIK-2
OIIK-3
IK-1

Pabora npu BpameHuu. 3akoH
COXpaHeHHs MOMeEHTa
MMITyJIbCA.

PaGora npu BpalLAaTEIbHOM [ABMIKEHHH.
Knnernieckasi 3Heprusl Bpallaiollerocs
TeNa. 3aKOH COXpPAHEHHS MOMEHTa
HMITYJIbCa.

OIIK-1

OIIK-2
OIIK-3
HK-1

HewunepunanbHble CHCTEMBI
oTcyerTa.

HewHepiuaneHele  CHCTEMBbI
Cuna wusepumu. Cuna  Kopuosnuca.
OcHoBHOH 3aKOH IMHAMHKH B

HEMHEPUHAJILHBIX CHCTEMAX

oTCcUEeTa.

OIK-1
OIK-2
OIK-3
MK-1

OneMeHTH
MEXaHHKH

PEASATHBACTCKOH

[Tpeobpazosanne [anunes.
MexanuuecKkuii [PUHLKN  OTHOCHTENb-
Hoctu. TlocTynarel crieLHaTLHON Teopuu
OTHOCHTENBHOCTH. [peobpasoBanus
Jlopenua. OTHOCHTENBHOCTb JUIMH |
MPOMEKYTKOB BPpEMEHH. PeaaTusucTckuil
3aKOH CIIOYKEHMS CKOpOCTEH.
Peastusucrckuil ummnynsc. OCHOBHOU
3aKOH PEJIATHBUCTCKOW  AMHAMHUKH
mMaTepuanpHOW  ToukM.  B3aummMocssb
Macchl U 3HeprHH. COOTHOIIEHHE MEXIY
NOAHOH  BHepruefl M HMITYJNbCOM
YACTHLBl. PeNATMBHCTCKOE BbipaKeHME
JJIs] KWHETHYECKOH SHEPTHH.

OTIK-1

OcHoBbl
KUHETHYECKOH
HieallbHbIX ra3oB

MOJIEKYJIAPHO-
TEOpHU

CraTucTHIeCKHH U TepMOAMHAMHYECKHH
MeTonbl  MccienoBaHMs.  Makpocko-
NU4ecKrue napametpsl. JlaBneHue rasa c
TOYKH 3pEHUA MOJIEKYJIIIPHO-
KHMHETHYECKOH TEOPUH. TpuHuMn
JETaJIbHOTO  paBHOBECHs.  YpaBHeHHE
COCTOSHHS WAeanbHOro rasza. CpemHss
KMHETHYECKAs JHEPTHA MOAEKYJL.
MouneKyASIpHO-KHHETHIECKOE TOMKO-
BaHue abcomoTHOH TeMnepatypsl. Yucno
creneHed ¢BOOOIb. 3aKOH PABHOMEPHOTO
pacrpeleneHus 3HEPrHH [0 CTENEHIM
CBOOOBI.

OIIK-1
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DJIEMEHTHI KJIACCHUYECKO#
CTaTUCTHKH. PacnpeﬂeneHue

Bonbumana

Bbapometprueckas tbopmyna.
Pacripenenenve Bonsumana.
BepostHocth 1 duiykTyarms. OyHKUMA
pacnpesieNleHHs BEpOSTHOCTEN.

[OIK-1

OIIK-2
OIIK-3
11K-1

11

DJIeMEHTBI KJIACCHYECKOH
CTaTUCTHKH.  PacnpenencHue

Makcseria

3akoH MakcBemia Ul pacrpeneneHus
MOJIEKYJI WIEaNbHOTO rasa Mo CKOpOCTAM
W OJHEPTHAM UX TEIUIOBOrO HBIDKEHHS.
CpennHre CKOPOCTH TETUIOBOTO ABHKEHHS
yacTull. PacnpenencHue  Makcpela-
Bossumana

OIIK-1
OIIK-3
IIK-1

SIBnenus fiepeHoca

Cpennee uHCIO CTONKHOBEHHH U cpeaHss
JuiMHa cBoboaHoro mpobera MOJEKYI.
OmnbITHBIE 3aKOHbBI nuddysnn,
TEIJIONMPOBOAHOCTH W BHYTPEHHEro
TpeHus. MonekyaapHO-KHHETUYECKas
Teopus ABIEHUH nepeHoca B
HEpPaBHOBECHOW CHCTEME.

OIIK-1
OIIK-2
OIIK-3
[IK-1

IlepBoe
TEPMOINHAMHUKH

Hayvano

PaGoTa rasa npu W3MeHeHuH ero obsema.
BuyTpennsas 3HEPTHUs
TePMOJMHAMHUYECKOH CHCTEMBI.
Konmuectso Ttemnotsi. IlepBoe Hawaio
TepMOJAMHAMUKH. [IpUMeHeHHe nepBoro
Hadana x usompoleccam. TernoemMKocTs.
YpensHas W MONApHAs TEMJI0EMKOCTH,
3aBHCHMOCTb TEMIOEMKOCTH HACANBHOTO
rasa oT BHIA npougecca.
HenocTaTtounocTs knaccutieckol Teopuu
TEMJI0BMKOCTH. TeIIoeMKOCTh TBEPHBIX

ten

"OIIK-1

14

AnnabatHeiit
KpyroBsre npoueccsl

fnpotrecc.

AnnabatHbli  mpouecc.  YpaBHeHue
ITyaccona. O6patuMsle u HeoOpaTUMble
TEILJIOBBIC HPOLIECCHL. Kpyrosesie
npoueccst (umknel). Lukn Kapro u ero
KII. Teruosbie JBUTATENN H
XOJIOAMNTBHBIE MAIIHHBI,

OIIK-1

Bropoe
TEPMOAMHAMHKU.
TepmMonrHamuyeckas
BEPOATHOCTE.

Havano

[lpuBeneHHass  TemoTa.  DHTPOIMS.
[puHiun  BO3pacTaHWsl  IHTPONHUH.
OHTponust  WpeaibHOro rasza. TpeTbe
Hayvano TepMOIMHAMHUKH.

TepMonHaMuueckas BEPOATHOCTb.
OmpeneneHre IHTPONNUYN HEPaBHOBECHOM
CHCTEMBI HEpe3 TepMOAMHAMHIECKYIO
BEPOSATHOCTH COCTOSHMS.

OTIK-1

Peanbhbie razsl

Cuutsl U NOTECHIUAJIbHASA JHEPrus

MEXKMOJIEKYJIIPHOTO - B3aUMOAEHCTBHSI.
OhdexTHBHBIA  IMaMETP  MOJeKYJl.
YpaBHeHuUE Ban-gep-Baanbca.
Hsortepmel  BaHn-gep-Baamsca - ux
aHanus. MeracTabuiLHBIE  COCTOSHUA.
KpuTtnueckas TOUKa, BuyTtpenusas
SHEPTHs peanbHbIX a30B.

OIIK-1
OIIK-2
OIIK-3
ITK-1

Da30BbIE IEPEXO0/bI

IMonstue dasel, GpazoBoro paBHOBECHS U

npespatieHus. Ilpasumno das T'ubbea.
QasoBble MEpexoms! 1- M 2- poja.
JrarpamMmbt cocToAHus. TpoitHas Touka

OIIK-1
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DJeKTpOCTaTHIECKOE T10Jie B
BaKyyme

OnexTpudeckuit 3apa. 3akoH
COXpaHeHWs 3apsga. 3akoH KysoHa.
DneKTpriecKoe noJie. OCHOBHbIE
XApPaKTEPHCTHKH 3JIEKTPHIECKOTO MO —
HaImps»KeHHOCTh H IMOTCHLHAJL. an/IHLIHl'I
CYTNIEPTIO3ULINH JNEKTPOCTATHYECKHX
nojiel. PaboTta no mepemelleHHIo 3apsna
B 3fieKTpoctaTHdeckoM noie. CBi3b
MOTCHUMANA C HAIPHKEHHOCTBIO [OJA.
HanpspxeHnoCTh KaK TpajyeHT
[IOTeHUIWAa.

OIIK-1
OIIK-2
OIIK-3
IK-1

19

DJIeKTpOCTaTUYECKAS TeopeMa
I'aycca

IToTok BEKTOpA HaNpsHKEHHOCTH
JNEKTPHIECKOTO Mo
OnekrpocraTHdecKkas TeopeMa [aycca
LU 3TIEKTPHYECKOrO MOAsA B BaKkyyMme.
MpumeHeHne Teopembl laycca ans
pacueTa EKTPOCTATHUECKHX MOJIEH.

OIIK-1
OIK-2
OITK-3
IK-1

20

DNeKTpUYECKOe nonre B
BELIECTBE

CeobGoaHble W CBsI3aHHblE 3apsAdbl B

auaneKTprkaX. TToNApHbIE ¥ HEMONAPHbIE
MOJICKYJTBL. TumbI LHJIEKTPHKOB.
OnexTpoHHas " OpHEHTaLMOHHaS
nonsApusanusi.  BeKTop  HonApH3alWiL
HampsoxeHHOCTS TONSA B JUMINIEKTPHKE.
OnexTpuueckoe CMeIeHHe.
Jduanextpudeckas BOCHPHUMUHBOCTD
BEIECTBA M €6  3aBHCHMOCTb  OT
TeMIepaTypsl. JuasexTpuueckas
NpOHHLIAEMOCTDb cpenbl. Teopema ["aycca
b5 IJIEKTPUIECKOTO 1o B

IU3JIEKTPUKE.

OIIK-1
OIIK-2
OIIK-3
TK-1

21

I1pOBOIHMKH B 3JIEKTPUUYECKOM
rnosie. DNEKTPOEMKOCTh

HpOBOlIHIdKH B DJJICKTPHYECKOM TIOJIE.

[losie BHyTpu MpPOBOINHHMKZ W Y €ro
TIOBEPXHOCTH. OneKTpocTaTHuecKas
3alMTa. DNEKTPOEMKOCTb YEIUHEHHOTO
MPOBOAHUKA. B3aWMHas eMKOCTb ABYX
MPOBOAHUKOB. KoHaeHcaTOpsl. JHeprus
3apSEHHBIX YEeZHHEHHOr0 IPOBOJHHKA
KOHJIEHCATOPA M CHCTEMBI ITPOBOAHHKOB.
DHEPIHs  BNEKTPOCTATHYECKOrO  TIONS.
O6bemuas MUIOTHOCTh 3HEPrHH
SNEKTPOCTATHHECKOIO HOJIS.

OIK-1

OI1K-2
OIIK-3
TIK-1

TMocTosHHBIE  2NIeKTpHUECKUi

TOK

ITocTOAHHBIR 3JEKTPUYECKHUH TOK, €ro

XapaKTePUCTHKH 4 YCIOBHS
cymectBoBaHus.  [IIOTHOCTE  TOKa.
VpaBHeHne HEpA3pBIBHOCTH. Pa3HocTb
TIOTeHIUAN0B, 3NEKTPOABHIKY 1A criia U
HanpsxeHne. O600meHnbIi 3akoH Oma B
WHTETpajbHOM W AuddepeHnaibLHOU
dopme. 'paHULB! IPUMEHUMOCTH 3aKOHA
Owma. PaboTa W MOLUHOCTH TOKAa. 3aKOH
xoyna-JleHna B WHTErpansHOH U
oupgepenumnansHoil  Gopme.  3aKOHbI
Kupxroda.

OITK-1
OIIK-2
OIIK-3
[IK-1

23

Knaccuueckas 3neKTpoHHas
TEOPHS MPOBONUMOCTH
METAINOB

Knaccuueckasd — J/IEKTpOHHas  Teopus

3MEKTPONPOBOXHOCTH META/LIOB U €€
onbiTHOE ofocHOBaHMWe. BbiBOA 3aKOHOB
Owma un JDxoyns-Jlenua B auddepen-
UMaIbHOH  (OpME M3 DJIEKTPOHHBIX
IIPEACTaBIICHUM.

OIIK-1
OIIK-2
OIIK-3
IIK-1




24 DAEKTpUUYECKUH TOK B rase Onextpuuecknit Tok B Bakyyme. Tepmo- | OITK-1
JNIEKTPOHHAA 3MHCCHA. DJEKTPHUECKHUH
TOK B rase. IIpomeccsl HOHM3AUWMU U
pexombunaupu. [loHATHE o© TUIa3Me.
HebaeBckull pagiryc IKpaHUPOBaHHUS.

25 MarHuTHoOe MoJIE B BaKyyMe Marnuthoe mose. Bekrtop - maruutHo#t | QIIK-1
MHIyKLUMK. 3akoH buo-Casapa-Jlamnaca. | OIIK-2
Ilpumenenne = 3akona  Buo-Capapa- OTIK-3
Jlanmaca mna pacwera oas mMpoCTEHINMX
CHCTEM: - MarHuTHoe none | 1IK-1
NPAMOJIMHEIHOTO [MMPOBOAHUKA C TOKOM,
MarHUTHOE I10JIe KPyroOBOTO TOKA. 3aKOH
Awmnepa. Cuna Awmnepa. OnpegeneHue

, , , _ €IMHHIIBI CHIIBI TOKa - AMIIED. o

26 MarsuTHoe MoJie B BaKyyMe MaruutHbld MOMeHT BuTKa ¢ TokoM. | QITK-1
3aKOH MONIHOrO TOKA Ul MArkMTHOTO | OJK-2
NONS B BaKYyME W €r0 MPUMEHEHHe K OTIK-3
pacuety TOAA  TPOCTEHIONX  CHCTEM.
MaruutHei#i notox. Teopema [aycca s [IK-1
MarHMTHOro rnons. BuxpeBoil xapakrep
MarHHTHoro nons. Pabora nmepemerieHus
MPOBOJHMKA C TOKOM B MarHMUTHOM [10JIE,
Pamka ¢ TOKOM B MarHUTHOM [10OJIE,

27 IBrxenue 3apsokeHHBIX | JiBiokeHue — 3apshkeHHbIXx  gactil B | OITK-1
YACTMLL B MAarHMTHOM Iofie. | MarHuTHoM rmone. Cuna  JlopeHua. | OTTK-2
MarHuTHBIH TOTOK OTKNOHEHHE  JBWKYIIMXCA  YacCTHIL OIIK-3

3NEKTPUIECKUMHU " MarHMTHBIMH
TIOJISIMH. Macc- CIIEKTPOMETPBL. [IK-1
IMpuHoun necTeus LHKJIHIECKHX
yCKOpUTEeNnelH  3apsOKEHHBIX  4acTHl,

o | Dddexr Xonma.

28 i]jll;elggen' 3nexmoma;z?rzzﬁ: SBneHve INEKTPOMATHUTHOW WHIYKLMH, OIIK-1

, Ipasuno Jlenua. 3aon | OTIK-2

CaMOMHAYKLHH o
snextpomartutHo# uHnykumu. Senenne | OITK-3
CaMOMHITY KLIUH. MunyxtuBHOCTL. | [TK-1
HMHAyKTHBHOCTE AMWHHOTO COJIEHOMIA,
SlBneHue B3aUMHOH MHAYKUHU.
B3aumHas WHAYKTUBHOCTb. TOKHM MpH
pa3MbIKaHWA W 3@MBIKAHHM  LECIN.
Dneprusi MarHutHoro rmoist. ObObemuasn
, [JIOTHOCTb 9HEPIHH MATHUTHOTO NOJisl, ,

29 MarauTHble MOMEHTHI ATOMOB. | MaruuTHeie MOMEHTBI atomos. | OTTK-1
JaMarseTH3M. Hamarup4eHHOCTb.  THIbI  MarleTHKOB. | )[TK-2
[NapamarueTnsm OnemeHTapHas Teopus nna- " OIIK-3

ftapamarHeTusma. MaruuThHas
BOCIIPHUMYHMBOCTbL  BEIIECTBA H  ee I1K-1
3aBHCHMOCTD oT TEMTEPATYPBI.
MaruuTHas NPOHULAEMOCTE  CPEJBI.
HanpsokeHHOCTB  MarHUTHOTO  TOJIS.
3aKOH MOJIHOI'O TOKa MANAd MarHHUTHOIO
TI0JIs B BEHIECTBE. , ) -
30 DeppoMarHeTUsM DeppomardeTukd. OcHoBHble cBoHcTBa | OQI[K-1
(eppoMarHeTHKOB. Kpusast | OTIK-2
HaMarHMUUBaHHA. MarHuTHbI it OITK-3
rucrepesuc. Touka Kropn. [lomenHas K- 1

cTpyxtypa. Ilpupona ¢eppomardeTusma.
Tok cmewenus. Cucrema ypaBHEHHH
Makceenna B MHTErpanbHOH (hopme.
DIEKTPOMATrHUTHOE NOJeL.




UHTEP(EPEHIMOHHON KapTHHBI OT OBYX
KOTEPEHTHbIX HCTO4HMKOB. OnTHHecKas
pasHocTb  x04a. HHrepdepeHuus B

TOHKHX TJIEHKaX. ITpakTHueckie
pHMEHEHHS nHTepdepeHLnH.
Mauoronyueras HHTEpEPEHLIHS.

HHTepbepoMeTpsl.

31 lapmonmdeckre  konebanuma u  ux | QTIK-1
T'apmonuueckne konebanmus

XapakTepucTuky.  duddepenumanbHoe | OTK-2
ypaBHEHHE FApMOHMYECKUX. | (yryre 3
MeXaHWdecknx  komebaHuit u  €ro
pemienye. IpyKMHHBIH, MaTeMaTHYECKHH [K-1
" (usHuecKui MasTHHKH.
KonebarensHpIi KOHTYP.
HuddepenimansHoe ypaBHEHHeE
rapMOHHMYECKHX 3MEKTPOMATHUTHBIX
KonebaHnii ¥ ero peuieHue. JHEPTHUsS
rapMOHHUECKMX Kojiebanui. CnoxeHue
rapMOHUYECKMX  KoJie0aHUE  OIHOro
HalfpaBJE€HWS W OJMHAaKOBOM 4aCTOTHI.
buenus. Crnoxenue B3aUMHO

, NePHeHIUKYIAPHBIX KoneGanuit. ,

32 3aryxatompe kosiebaHus 3aryxaromue konebanus | OITK-1
Juddepenuuanbaoe ypaBHeHue | OTTK-2
3aTyXaolmux MEXaHWYecKkHx KonebaHu# OITK-3
u ero pemenue. JuddepeHupransHoe
ypaBHEHUE 3aTyXaruux K-1
3JIEKTPOMATHUTHBIX KOnNEOaHWH U ero
pemenne. KoaddunweHt saryxaHus u
JlorapHUpMUIEcKHit - eKpeMeHT.
Arnieproarieckuii ripouecc.

33 BbiHyxeHHbIE KoTeaHHS JugpdepeHunanbHoe ypasHeHue | QITK-1
BBIHYKACHHBIX MEXaHHYeCKUX | OITK-2
kosmeGaHuit M ero peieHue. AMIUTHUTY A OTIK-3
1 {asa npu BBIHYKAEHHBIX KoJeGaHUsX.

Cryuait pesonaHca. ubdepenumnansHoe I1K-1
YpaBHEHHE BBIHYKEHHbIX
JIEKTPOMArHUTHEIX KosnebaHwif W ero
pewenue. IlepemeHHbld Tok. Pe3oHaHc

, HaIPsHKEHAH. , ,

34 BonHoBble mMpoLieccsl BonsoBere mnpoueccel. [lpononsHele # | QITK-1
noriepeyHsle  BONHBI.  [apMoHH4ecKHe | OTK -2
BONHBL. YpaBHeHNWe Oeryiueil BOMHEL. OTIK-3
JlnrHa BOJMHBI M BOJIHOBOE YHC/0. DPOHT |
BoJsHEL. Pa3oBas ckopocTs. OgHOMEpPHOE IK-1
BOJTHOBOE YypaBHeHue. CTosYue BOJIHBI
YpaBHeHNE CTOAUEH BOIHBI U €70 aHAIH3.

] Otdext Homnepa.

35 JneKTpoMarHuTHas BOJIHA YpaBHenue anektpomarHutHo#l BosHBL | QITK-1
BonHosoe YpaBHEHHUE. OcHoBHbIE | OTTK-2
CBOWCTBA  JJIEKTPOMATHUTHBIX  BOITH. OITK-3
OtpaxeHue a npeoMIIEHHE
JNEKTPOMArHuWTHBIX  BOJH.  JHEeprus [IK-1
JJIEKTPOMArHUTHBIX BOJIH. ToTok

B sHeprun. Bextop YMosa-llofnTunra ‘

36 VnTepdepeHimis cea Hurepdepenuns CBETA. Mono- | OTIK-1
XpOMaTH4YHOCTb " KOTEPEHTHOCTb | ()TTK-2
CBETOBbIX BOJIH. Bpems u  anuna "
KOTEPEHTHOCTH. pacuer | O11K-3

[TK-1




37 Tudpaxuus ceeta Hndpakuus ceera. [Npunnun INofirenca- | QTTK-1
®perens. Meron  30H  @peHens. OIIK-2
Hudpakumss  OpeHesns Ha  Kpyriom OTIK-3
oTepeTH UM aucke. . [{udpaxiius
@payHrodepa Ha OTHOM wIenu. IIK-1
38 HndpaxuuonHas peteTka. Hudpaxums Dpayrrodepa na | QIIK-1
TTpoCTpaHCTBeHHas peleTka IM(ppakIMOHHOM pelueTke. Pemierka kak OIIK-2
criekTpanbHelil npubop. Paspematonras OITK-3
CHOCOOHOCTL  ONTHHYECKMX  NPHUOOPOB.
Judpaknons  Ha  MPOCTPAHCTBEHHOH HK-1
pemetke. Popmyna Bynbda-bperros.
[lomsiTve 0 peHTreHorpaduuecKoM
aHayi3e. IloraTue o ronorpadun
39 BaauMoneicTBie  cBeTa ¢ | HopmanbHast u aHoManbHast NHCTIEPCHH. OIlK-1
BEIIECTBOM [MonsiTie 06  anekrponHo#t  teopun | OIIK-2
mucriepeun  ceeta.  [lormowenne W | OTIK-3
paccesiHUe CBeTa. [IK-1
40 BsauMonelicteHe  cmeta ¢ EcrecTBeHHBIH ¥ NONAPH3OBaHHbI A C‘BeT. OJITK-1
BIIECTEOM IMonspusaumsa CcBeTa MPH  OTPAXKEHHH. | O[TK-2
3axon bprocrepa. 3akon  Manoca. OIIK-3
Onruyeckas aKTHBHOCTE. JBoiinoe
JIy4ernpenomiIeHHE. OanoocHele IIK-1
KkpuCTajuibl. 110JApHU3aHONHBIE TPHU3MBI
" TIOJSIPOMIBI. HckyccrsenHas
OIITHYECKasl AHU30TPOITHS. ;
41 Teniosoe maTyuelme Tennoroe H3yUYeHHeE, AbcomotHo | QITK-1
yepHoe  Temo.  3akoH  Kupxroda. | OTIK-2
PacmpenesieHne 3Heprdd B CIIEKTpE OIIK-3
abCcomoTHO  4epHOTO  Tema.  3aKoH
Crepana-bosbimana.. 3ak0H cMemeHus IK-1
Buna. Keauromas runotesa w dopmyna
[lnanka. Bemon w3 dopmyner [lnawnka
3akoHOB CTedaHa-bonbumana it Brna,
42 KopmyckynapHo-BOIHOBOH Dueprus, Macca u umnyinsc Qortona. | OQTIK-1
Iyajlu3M CBETa M MaTepun Bunst  doroanextpuyeckoro  sdpdexra. | H[TK-2
Brewuii  GoToadihexT u ero 3aKoHsl. OIK-3
YpaBreHue ODHHIWITEHHA AJA BHELIHETO
doToapdexra. Onsitei JleGenesa. | 1IK-1
Haenenwne cBera, KBantoBoe u BONHOBOE
o0bsAcHeHHEe paBieHus cBeta. Jdidexr
Komnrona u ero TEOpHs.
JnanekTuueckoe €/INHCTBO
KOPIYCKYJISIPHBIX W BOJSIHOBBIX CBOMCTB
3JIEKTPOMArHUTHOIO M3JTYUEHHS.
uniotesa  ge Bpoima.  OnbiThbie
000CHOBaHUA KOPIIYCKYJIAPHO-BOJIHOBOTO
Ayanusma qacTHIL BEUIECTBA.
CooTHoImEHHE HEONPENEICHHOCTEH
_ Ieiizenbepra. _ .
43 OCHOBbI KBAHTOBOH MEXAHAKAL Bonroras ¢ynkius u ee CTaTMCTW{eCKHﬁ QHK-l
Vpasnenne p&murrepa cMmbicn. Obwmee ypasHenne Hlpeaunrepa. OIIK-2
YpasHeHue pemunrepa AT | T3
CTALlMOHAPHBIX cOcTOAHME. CBoOOAHAs MK-1

gacTvla. Yacthua B OJHOMEpHO
NOTEHUMANbHOM  sAimMe.  TyHHEbHbIHA
addext. HIIBO kax ontudeckuii anasor
TYHHENBHOTO 3¢ heKTa.




44

CrieKTpbl aTOMOB U MOJIEKY T

I'maBHOEe, oOpOMTalbHOE M MAarHUTHOE
KBaHTOBbie uucna. CHHH  3JIEKTPOHA.
CnyHOBOE KBAHTOBOE YHCHO0. [IpHUHIHAT
[MTaynn. PacnipemeneHue 37€KTPOHOB B
aToMax IO  COCTOAHMAM,  CHEKTPbI
BOAOPOAOTIOOGHBIX aTOMOB.
DHepreTHdeckue  YpOBHH  MOJIEKYJ.
MonekynspHble crnekTpsi. [lorouieHue,
CIIOHT2HHOE W BbIHYXKASHHOE H3TyucHHE.
[Mpunuun paboTsl KBAHTOBOTO
reHepartopa (nasepa)

OIIK-1
OIIK-2
OIIK-3
[TK-1

45

OneMeHTbl  30HHOH  TEOpHH

KPUCTAaJLIOB.
OnexTponpoBOIHOCTD
METaIOB

Da30B0E [MPOCTPAHCTBO. JJeMEHTapHas
AuelKa. IMnoTHOCTB COCTOSTHH .
[TpuHIADI HEpPa3NHIHUMOCTU
TOXKIECTBEHHBIX dYacThl. DepMHOHBI U
6030Hbl.  IloHsTHE O  KBAaHTOBBIX
craructukax boze-Dtinireitna n PepMu-
Jupaka. OnexTpoHHsii Depmu-ras B
MeTajule. PacnpesenieHye 3JeKTPOHOB MO
SHEPTeTHYECKMM YPOBHAM B MeTaje,
Yposeub Gepmu.

OneMeHTbl 30HHOM TEOPUM TBEPABIX TEl.
PaspewieHHas W 3anpelieHHad 30HbI.
3arosiHeHHE 30H JEKTPOHAMU: METANJIbI,
JU3JIEKTPHUKH W MOy NPOBOAHUKH.
DAeKTPONPOBOAHOCTh METaJIOB.
SBjieHHE CBEPXMTPOBOAUMOCTH.

OIIK-1
OIIK-2
OIIK-3
[K-1

46

IonyrnpoBoAHUKHK

CobcreHHas i pUMecHast
[POBOLHUMOCTD 110y IIPOBOAHUKOB,
DJIEKTPOHHBIH " JObIPOYHBIH
MONyNPOBOJHUKY. YpoBeHs DepMn. s
MOJIyNPOBOJHHKOB. YPOBHH MPHUMECH.
MonpynsanuoHHas CTIEKTPOCKONUA
JIEKTPOHHBIX COCTOAHUM.
DOTONPOBOANMOCTD MOTYNIPOBOIHHKOB.

OIIK-1
OlIK-2
OIIK-3
[TK-1

47

KouTakTHbIe SIBIIECHMS

KOHTAKT 3/1eKTPOHHOTO W [BIPOYHOTO
TOJTYTIPOBOJHHKOB, p-11 TMEPEXOL W €ro
BOJIBTAMITEpHAS XapaKTePUCTHKA,
DOTOITEKTPUUECKHE ABJIGHUA B
TOJTYTPOBOJHHKAX.

OlIK-1
OIIK-2
OIIK-3
IK-1

48

OneMeHTsl (QU3MKH aTOMHOrO
anpa

CocraB aTOMHOTO sapa. 3apsi, pasmep,
mMacca aroMHoro sfzpa. Maccosoe U
sapsgoBoe uucina. ChOWH saapa M ero
MarHuTHbIA MoMeHT. Hyknonsl. [ToHsTHA
0 nmpupone sAepHeIX cun. Spepmbie
mozenu. Jedekt macchl H dHEprus CBI3H
ATOMHBIX sIIEp.

“OIIK-1

49

EcTtecTBennas u
HUCKYCCTBEHHas!
panvoaKTUBHOCTD.

3akoH paIHoaKTHBHOTO pacnana. [lepuon

nosypacnaga. CpemHee Bpems IKH3HH
PagMOAaKTHBHOTO  Adpa.  AKTHBHOCTE
HyK/iuada. 3aKkOHOMEPHOCTH @-paciiaja.
3akoHOMepHOCTH B-pacnana. HeiTpuHo.
AHTUHEHTPHHO. | Y-H3JTYYEHHUs
panHOaKTUBHEIX SAEP U €T0 CBOMCTRA.

OIIK-1
OIIK-2
OIIK-3
IK-1

11




50

SnepHble peakund. SnepHas
JHEpreTHKa

SnepHeie peaxkuuu " 3aKOHBI
coxpaHeHus. Peakuus [neneHus sAnpa.
Hennas peakuus genenus. Koagbuuunenr
pasMHOXKEHHd HeHTpoHOB. Kputnueckas
macca. [ToHsaTie 0 AnepHOR 3HepreTHke.
Snepuslii  peakTop. Tepmosinepnas
peakums =~ CHUHTE3a  aTOMHBLIX  Sep.
ITpo6semsl YIpaBJsieMOTO
TEPMOAAEPHOrO CUHTE3A.

OIIK-1

51

DneMeHTHl QH3UKH
3NMEMEHTapHBIX 9aCTHL

Yetbipe THIIA (byHIaMEHTaIBHBIX
B3aUMOJEHCTBUH. DnaeMEeHTapHbIe
gacTuupl. Kiaccudukauus v B3anMHas
NPEBPALIAEMOCTb MEMEHTAPHbIX YACTHIL.
Keapku. TloHatme 06  OCHOBHbIX
mpobiiemax coBpeMEHHON Pu3nky.

OIIK-1

12




2.2 YuebHO-MeTOHYECKAS KAPTA y4eOHO0H JHCUHUILIHHDI

Jlexuun Z 5w 4
< e (HaMMEHOBAaHHE TEM) S = e = = 5
s |3 8 g £z S=E | 28% |52
215 3 | 52 3 | 23 | 28s | 555 |5%
ot ot & < o < [T & S 5 o® L o T = =
Z | & =y = og o= = OEa | & 2a 1IN
4-ii CEMECTP
Monyas 1
Tema 1. Brepenue. OnemMeHTsl KHHEMAaTUuKH JI.p.Nel 2 313 2
1 MOCTYNaTeNnbHOrO U BpallaTeNbHOrO IBHXEHUS OTpeneneHyue MOMeHTa
MaTepHaNbHOK TOUKH 2 HHEPLMH pOTOpa
INEKTPO-ABUTATENS
2 Tema 2. uHamuxa MOCTYNATENBHOTO IBMKEHWSA. 3aKOH ITp.Nel Kunematuka 3 313 2
COXPaHCHNSI UMITyJIbCa : NOCTYNATEIEHOrO
2 BpalaTeibHOro 2
JBWOKEHHS
3 Tema 3. Pabota u sHeprus , JLp.Ne2 2 343 2
1 2 H3y4eHue 3akOHOB KP 7
NOCTYNaTeNFHOI0
IBIDKEHHA HA MallllHe
ATByIa
4 Tema 4. 3aKoH COXpaHEHHS JHEPTHM B MEXAHUKE [p.Ne2 Nunamuka 3 3U3 2
2 NOCTYNaTeIbHOrO 2
IBHKEHMSI.
5 Tema 5. JluHamMuka BpallATeNbHOTO ABIDKEHUS TBEPAOTO - JL.p.Ne3 2 313 2
Tena H3yuenne Heynpyroro
; 2 B3aUMOJEHCTBUA
Jl.p.Ne3a
UzyueHue 3aKoHa |
JHMHAMHUKH
BpALIATENBEHOTO
IBWKEHMA Ha npubope
Obepbeka ,
6 Tema 6. PaGoTa npu BpallleHHH. 3aKOH COXpaHEHUs [Ip.Ne3 3 313 2
MOMEHTa UMITYJIbCa. HuHamuka 2 Kp 7
2 BPAILATENBHOIO
JBHKEHHS

13



Pacnpenenene Makceenna

| KaIWsp

nepeHoca B rase npu
€ro TCUCHNH Yepes

JL.p.Ne6a
Onpenenenue
OTHOLIEHHS
TemnoemMkocT Cp Kk

Cy

7 | Tema 7. HennepumanbHble CHCTEMbI OTCUETA. | J1.p.Ned 313 2,
OnpeneneHre MOMEHTa
HHEPUMH METOA0M
TpUGUIAPHOTO MoaBeca
JI.p.Neda
HMsyueHue
KOHCEpBAT.
MEXaHUYECKOt
CUCTEMBI
Ned4 Pabota u 3Heprus. 313 2
3 Tema 8. DneMeHThbl PESSITUBUCTCKO N MEXAHUKH 3aKOHBI COXAHEHUs B
MEXaHHUKE HK'y 30
Moayas 2
9 Pasznen 2. OcHOBBL  MOJIEKYJSADHON (DH3MKH ¥ JL.p.Ne5 Tennosoe 313 2
, TePMOAHHAMUKH pacLUMpEHHE TREPABIX
. Ten
Tema 9. OcHOBBI MONEKYNIPHO-KHMHETHMYECKOH TEOpHH 11.0.Ne520
UZICANTBHBIX Ta30B PR AV TIPEILEICHH
e KoddhduLmenTa
BHYTPEHHETO TPEHUs
10 Tema 10. DnemeHTHl  KNacCHYECKOH = CTATHCTMKH. Ne 5 3U3 2
Pacmpenenenue bonsumana MonekynspHo-
KMHETHY. TeOpUsi
BeilecTBa. [ a30Bbie
3aKOHBI, DJIEMEHTBI
KJIaCCUYECKOH
CTaTHCTHKH.
11 . JL.p.Ne 6 SIBnenne 343 2
Tema  11. ONeMEeHThl  KIACCHYECKOH  CTaTUCTUKM.




12 Tema 12 flanemm nepeHoca 2 o6 3H3 2
) P Slsnenus nepenoca. 2 KpP 127
13 Tema 13. [lepBoe Havaso TEPMOIUHAMHKM 2 J1.p-Ne7 Omperenere 3u3
3 koo druHeHTa
TEIUIOMPOBOHOCTH
JI.p-Ne7a [IpnxeHue
TeNn B
JUCCUNaTUBHOM
| cpene \
Tema 14. AmnabaTHbiil npouecc. Kpyrosbie Apoueccsl 2 Ne 7 3U3 |
14 | HepBoe u BTOpOE 2 \\
Hauasa \
TepMOAVHAMHKIL. \
TemnoemkocTs. N < 0
, KpyroBble npoueccsl. . ;Z’/"\/{’/
15 | Tema 15. BTopoe Hayauo TepMOOuHaMHKH. | 2 | Jlab. pabota Ne §. 313
TepmoauHamuieckas BEPOSTHOCTE. Onpenenenve
TETLIOEMKOCTH | /»7(/3 =3 9
TBEPABIX T e
JL.p.Ne 8a UsyueHue §
MEKMOJIEKYIIIPHOTO
B3auMmoneicTua B TT
16 | Tema 16. PeassHble rassi 2 IIp. Ne 8. 2 2 3U3 2
PeanbHbie rassl. /
17 | Tema 17. ®azosbie nepexosl 2 2 313 2 -/
fIKY 30
'18-20 36 [TA(3k3) 40
HToro 3a cemecTp 34 16 16 78 100
5-it CEMECTP
Moayas 1
I | Paznen 3. DeKTPUHECTBO H MATHETH3M  JLp.Ne9  Hamepenne 2 3U3 2
1 Tema 18. OnexTpocTaTuieckoe NOMe B BaKyyMe SAC METOAOM
< 2 KOMIEHCALMH 2
| JLp.NeOa

15



| Ornpenenensne sHepruu |

MOHU3aUWM  ATOMOB
aprosa

SNEeKTPOHHON IMUCCHM
W onpepeneHue pabo-
ThI BbIXOJJa ONIE€KTPOHA

Tema 19. DnextpocraTuHueckas Teopema ['aycca Ne9 3akon KynoHa. 3 313 2
‘ HarpskeHHOCTE 371,
TOJIsl. [punuun
CYHEPTIO3HLIH.
Teopema Iaycca.
Pabora B 2m. noie,
MOTEHLMAT.
Tema 20. DOnexrpuueckoe none B BElECTBE JL.p-Nel0  Hsyuenue 2 313 2
3aBUCHMOCTH €
TuTaHata Oapust OT
TeMIIEpaTypbl
JLp.Ne 10a Onpenene
HHE €MKOCTH
KOHOCHCATOPOB c
[IOMOUIEIO
| 3NIEKTPOCTATHYECKOTO
BOJBTMETpA
Tema 21. TIpoBOAHMKM B  JJNEKTPUYECKOM  [OJIE. Nel0 3 343 2
DNIEKTPOEMKOCTD OMEKTPOEMKOCTE. KP 7
KoupneHcaTopsl. ’
OHeprus 3J. MoJs.
Tema 22. [TocTOAHHBIH dNEKTPUUYECKN T TOK Jlp.Nell  M3syuenue 2 3U3 2
' 3JIEKTPOHHBIX
BBINpAMUTENEH
JIp.Nella Hsyyeuue
3aBUCHMOCTH
COMNPOTHBJIEHNUS
METAaJIOB oT
TEMIIEPATYPbl
- Tema 23. Knaccuueckas anektpoHHas Teopus ’ Nell Onextpuveckuii 3 3U3 2
NPOBOAMMOCTH METAJLIOB TOK
- Tema 24. DnexTpHdeckuil TOK B rase Jlp.Nel2 Mayuenue 2 3U3 2
SIBJICHUS TEPMO- KP 7

16



Mapamarderusm

1 CaMOHMHIYKLHH.

KosiebaHuA.
OHeprus MAarHuT-
HOrO oJIst.
JKCTPaTOKH

8 Tema 25. MaruuTHoe nofie B Bakyyme Nel2 MarnutHoe 313 2
none. 3-H bruo-Cagapa-
JNMamnnaca. 3-0 Amnepa. MKV 30
Cuna JlopeHua.
Moayds 2
9
Tema 26. MaruutHOe NoJie B BaKyyMme | J1.p.Nel3 343 2
| DKCIEpUMEHTAIbHAS
nmpoBepka 3akoHa buo- |
Capapa-Jlannaca s
KPYTOBOTO KOHTypa C
TOKOM
JI.p.Nel3a
Omnpenenenue
TOPU3OHTAIILHOW  CcoC- |
TaBJISIOLIEH HANpsKe-
HHOCTH  MarHuTHOTO
noss 3eMiu
10 Tema 27. JIpiwkeHHE 3apsHKEHHBIX YacTUL B MarHMTHOM Nel3 3akon nomuoro | 313 2
: none. MarHuTHbi# NOTOK TOKa 1711 MarHUTHOrO
noJIs. Maruuthoe
110Jie B BELIECTBE.
11 Tema 28. SIBneHue 3neKTpOMAarHUTHON wHyKkuuy. SBiedre JI.p.Neld 313 2
CAMOMHAYKUMHU Ornpenenenue
YAEHABLHOrO 3apsna
JNIEKTPOHA  METOAOM
MarHeTpoHa
| JL.p.Nel4a
OmnpeneneHue  HHAYK
TUBHOCTH W EMKOCTH |
KOHZIeHCcaTopa
12 | Tema 29. MaruuTHsle MOMEHTHI aTOMOB. JlHAaMAarHeTH3M. Nel4 DJIC wnmyKkUUu 3U3 2

17



13 Tema 30. DeppomarHeTusm JLp.Nel5s 2 3 313 2
OnpeneneHue  TOYKH
Kropu  deppomaruur |
HBIX MaTEpHATIOB
JL.p.Nel5a Hsydenue
3aKOHO konebaHus
¢usngeckoro
MasTHHKA
JLp.Nel5s H3ydenue
CBSI3AHHBIX KoJebaHuil.
Buenus
14 Paspen 4. KoneGaHus u BOJIHBL Ne 15 -2 2 313 2
Tema 31 T@'apmonuueckue xojebaHns Fapmomreciue
konebaHus M MUX
XapaKTePUCTUKH.
DHeprus
rapMOHHUECKUX
KoJrebaHHH.
3atyxarolue
koaebanus
15 Tema 32 3aryxamoiume kosnebaHus JLp.Nel6  Uzyuenue | 2 2 313 2
| 3aTyXxarommx KP 12
ANEKTPOMATHUTHBIX
xonebaHui
JLp.Nel6a Pesonane
HallpsiKEeHU I
6 | Tema 33 Beinyx1eHHbIe konebanus Ne 16 Buinyxcnenisie | 2 2 313 2
xoneGaHus.
Pesonanc.
[TepemMeHHbIH TOK
17 Tema 34 BonHoBsIe mpoLEcCh 2 313 2
[KY 30
18- | IloaroroBka k 3K3amMeHy 36 ITA(5k3) 40
21
16 1 78 100
Hroro 3a cemecrp 6
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6-ii CEMECTP

Moayab 1
1 Pa3znen 5. BonHoBasi M KBAHTOBAs ONTHKA 2 J.p.Nel7 MWszmepenue 313 2
| Tema 35 JNeKTPOMArHUTHAS BOJHA AR BOTIHAL
MOHOXPOMAaTHUECKOTO
cBeTa C  [OMOLIBIO
uHTEpdEepomeTpa
MaiikenbcoHa
2 2 [Ip. Ne 17. 3U3 2
Tema 36 Unurepdeperuns crera Wrrepbeperims
BOJIH.
3 - Tema 37 [udpakuus ceta 2 JLp.Ne 18 313 2
Onpenenenre panuyca
KPUBU3HBI  JIMH3BL €
OMOLIBIO KoJell
HbloToHa
4 | Tema 38 JIudpakuuonnas pemerka. IIpocTpaHcTBeHHAS 2 Op. Ne 18. 3U3 2
| pewerka Hudpakuus cBeTa
5 .p-Ne
Tem 39 B3aumopeiicTBUE CBETA C BEMIECTBOM 2 | JLp.Jel9  Ilposepka U3 2
3akona Mamroca unu
E Tema 40 BsaumopeficTaue € BELIECTBOM 2 Hp. Ne 19. 3H3 2
f oA cBeTa ¢ Beteet [Nonspusauus cBeTa. KP 8
Crenenb :
noJispu3alyiL.
3akoH Bprocrepa.
3akon Mamoca.
7 i ; -2 | JLp.Ne20  Mzyuenwe | 3U3 2
Tema 41 TerwioBoe M3TyyeHUe 3AKOHA Credana- KPp 6
BonbLmana
8 | Pasgen 6. DaeMeHTbl KBaHTOBOW (U3MKH aTOMOB, | [1p. Ne20. Teruiopoe 3U3 2
" MOJEKYJI, TBEPABIX Tel M3JTyueHHe
Tema 42. KoprnyckyaspHo-BOJHOBOH AyanH3m cBeTa U | 2 [KY 30
| Matepuu
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Moayan 2

o ' Tema 43. OCHOBBI KBAHTOBO#H MEXaHHKH. YpaBHEHHE JLp-Ne21 Hsyenne 313 2
| 1lIpénunrepa BHELIHETO
S ¢doTtosddexra
JlpNe21a
CroexkTpbl  W3JIYUYEHUs
aTOMOB
10 Tema 44. CriekTpbl aTOMOB U MOJIEKYI (IIT)p. No2l. U3 2
otoaddexr. -
JaBneHue ceera
KopnyckynspHble
CBOIfCTBa 3/M
M3TyUYCHHSL.
11 Tema 45, DrneMeHTbl 30HHOW TEOPUHM  KPHCTAJUIOB. Jlp.Ne 22 313 2
DNeKTPONIPOBOAHOCTL METAJIIOB OnpeneneHue  AUHBI
BOJTHB! U3TYUEHHUA |
ra3oBoro jasepa
12 Tema 46. TlonynpoBoHuKM Hp.vN922. BonHoBele 3413 2
cBoiicTBa
MHKPOYaCTHII.
CootHolieHMe
HEOINPENENECHHOC-TEH.
OnemMeHTs!
! KBAHTOBOH MEXaHHKHU
13 Tema 47. KoHTakTHble ABICHUS JLp.Ne23 Custune 3M3 2
BOJILTAMIEPHOM KP 10
XapaKTEPUCTUKH 1/I
| BBINIPAMUTENS
JIpNe 43
OnpenescHHe WHMPHHBL
3anpellesHoi 30HBI
| monynpoBOAHMKA  TO
CreKTpam
$HoTONPOBOAUMOCTH
14 P [ Tp. Ne 23. 3U3 2
azgen 7.  DJieMeHThI (H3UKH aTOMHOIO €Apa H PaHOAKTHBHOCTS
3JIEMEHTAPHBIX YacTHIL
| Tema 48.  Dnementsl (M3MKK aTOMHOTO sapa
15 Tema 49. EcrecTBenHas it HCKYCCTBEHHAs JLp.Ne24 313 2
PaOaKTUBHOCTb. ‘ | B3aumozneicTeue y-
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M3JYUEHHUS €
BELUECTBOM HJIH

JLp.Ne24a
HosumeTpus
JLp.Ne246  Slnepusble
peaKLMH. AnepHas
JHEpreTHKa
‘ [Ip. Ne24 2 2 KP 6
16 Tema 50. SnepHvie peakuuu. SAnepHas s3HepreTHka 2 153 (exT Macchi u
SHEpPrus CBA3U
SlnepHble peakuuu
17 Tema 51. DnemeHTH (PU3UKH 3JIEMEHTAPHBIX YACTHIL 2 2 Ky 30
18- | IoaroTropka K 3K3aMeHy 36 [MA(3k3) 40
20
16 16 78 100

Hroro 3a cemecTp

34

[IpuHATEIE 0003HAYEHNS:
KP — xoHTpoONbHas paboTa;
313 — 3amuTa UHOAUBU Y ANTBHOTO 3aJaHK;
ITKY — npomexyTO4YHBIH KOHTPOJb YCIIEBAEMOCTH;
ITA — Texymias arTecTalilH.
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Hrorosas OLCHKa ONpeACiIeTCsI KakK CyMMa TEKYIIErOo KOHTPOJISI M HpOM@)I(yTO‘—IHOﬁ
arrecTali ¥ COOTBETCTBYET Oasnam;

‘JK3aMeH , ,
OrneHka OTnur4so XO0poIIIo Y IOBIETBOPUTENIHLHO HeyoBieTBOpUTENBHO
banner 87-100 65-86 51-64 0-50

3. OBPA3OBATEJIBHBIE TEXHOJIOI'IH

[Ipu u3ydeHnY TUCIUILIMHELI UCIOIE3YeTCs MOy IbHO-PEHTHHIOBAA CUCTEMA OLEHKH 3HAHUA
cTyenToB. [Ipumenenne GOpM M METOZOB IIPOBEACHUS 3aHATHUH IMPU U3YyHEHUH PA3IHYHBEIX TEM
Kypca IpeICTaBlIeHO B TaOuIle.

Ne ®opma nposegeHnst Buj ayAuTOpHBIX 3aHATHI , Bcero uacos
n/n 3aHATHNA Jlexnuun ITpakTH4eckue JlaGopaTopHbie
) 3aHATUSA 3AHATHA
l TpamuinoHHbIe Temer: NeNe 1— | IIp. p. NeNe2— | JLp. NeNel-4, 7— 174
4, 6, 8- 17, 19- | 9,11-18,20-24 14, 17-24
31, 34-51
2 MynsTumMenna Temer: NeNe 5,7, JLp. NoNe 15 12
18,32, 33
3 [Tpobnemusle / p.p. Ne 1,10, 6
1po6IIeMHO- 19
OpHEHTUPOBAHHBIE
4 | C ucrons3oBaHueM JLp. NoeNe 6
OBM 5,6,16
UTOI'O 102 48 48 198
4 OHEHOYHBIE CPEJICTBA

O11eHOYHBIE CpPe/ICTBA KOHTPOJIS 3HAHUH CTYIEHTOB BXOJAT B COCTaB yueOHO-METOANIECKOTO
KOMITIEKca MUCHMILIMHBI H XpaHsTca Ha kadeape. OUEHOYHBIE CpEACTBA MO JIUCLUIUIMHE
«DH3HKay BKIIOYAIOT:

Ne By OLUEHOYHBIX CPENCTB KonndecTtro
n/n KOMTUIEKTOB
1 | Bompocs! x 3x3amery 3

2 | DKx3aMEHAIMOHHEIE OMIIETEI 3

3 | 3ajaHus s IPOBEAEHUS IPOMEXKYTOYHOTO KOHTPOIIA 3

yCIIEBAEMOCTH
4 | 3agaHud VIS KOHTPOJIBHBIX padoT 3
5 | MapuBuayansusie 3aganus (3U3) s npakTHYeCKux | 3
| naboparopHBIX paboT
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5 METOANKA Y KPUTEPUY ONEHKYA KOMIIETEHIIMA CTYAEHTOB

5.1 YpoBHHU chopMHPOBAHHOCTH KOMITETCHIHH

Ne | YpoBuH
/11 | cQOpMHUPOBAHHOCTH
KOMITETEeHI[HH

ConepxaTenpHOE OIIUCAHHE
YPOBHS

.PesynpraTe! 00yueHus

Kommnerenuus OIIK]

OIlK-1.6 Cnocoben NpHMeHATh 3HaHWe (GH3HUECKUX OCHOB MEXaHHWKM, TEOpMH KojeDaHWH W BOJH,
MOJIEKYIIPHOW (GU3MKH W TepMOAHHAMHKH, SJIEKTPOAWHAMUKH, ONTHKH, aTOMHOH (U3MKH, (QU3HMKH
aTOMHOrO SOpa W 3JIEMEHTApPHBIX YaCTHL MPH peLieHWH 3afad B 00JacTu eCTECTBEHHBIX HayK H

WHKEHEPHOH MpaKkTHKe

] [oporoserii ypoBeHs

CryneuT criocobeH BBISIBUTb
€CTECTBEeHHOHAYYHYIO CYLHOCTD
u3yvyaeMblx NpobiiemM, HO HE MOKET
BbIOPATh COOTBETCTRYIOLIKH
hu3rKO-MaTeMaTHUYeCKuH annapar
IJIS OTTHCaHus npobiieM

Bemonnenwe — nabopaTopHbIX
pador.

2 HpoABHHyfblﬁ YPOBEHD

Crymeur  criocobeH  BBISBHTH

CamocTosiTesbHOe pelueHne

ECTECTBEHHOHAYYHYID  CYHIHOCTb | (PH3MYECKHX 3agay Ha
u3yyaeMelx  npobiemM, crocobeH | NpakTHYeCKUX SAHATHSIX.
BBIOpATh cooTBeTCTBYIOWMH | 3awuTa yabopaTtopHelx pabor,
(hU3MKO-MaTeMaTHYECKHH anrapar | BbITIOJHEHHE KOHTPOJIbHBIX
J1s orucanus npobieM pabot

3 Bricokuil yporeHb

Crynentr  crnocobeH  BBLIIBHTH
€CTeCTBEHHOHAYUHYI0  CYLIHOCTb
u3yyaemplx ~ npoGsemM,  3HaeT
CYLIECTBYIOLUME METOAbl PELCHHS
MOCTABJIGHHBIX 3aJa4 W 3HaerT,
Kako#W HeoOXOZWMO MpUBJEYbL IS
X PpElIEeHHS COOTBETCTBYIOILMH
(hu3NKO-MaTeMaTHYECKUH afnapar

Periennie aKCriepUMEHTANBHBIX
3aga4  Ha J1abOpaTOpHBIX H
NpakTHYeCKHX 3aHSTHIX,
yuactue B CHHMP

OIIK-2

OIIK-2.14 Cnocoben MpuMeHATH 3HaHHE (PH3HUKH MpH BBIOOpE M I0paboTKe MaTeMaTHYECKHX

MoJesnielf, OCYINECTBICHHN IIPOBEPKH

aIeKBAaTHOCTH MOJENEH, aHaliu3e pPE3yNBTaTOB,

OLCHHMBaHUH HajEXHOCTH U Ka4yecTBa (I)YHKHI/IOHI/IpOBaHI/ISI CHUCTCM

1 IToporoselii ypoBeHb

CryneHT criocobeH BhISBUTH
€CTEeCTBEHHOHAYYHYIO CYLHOCTb
M3ydaeMbIx TPoGeM, HO HE MOXKET
BBIOpaTh COOTBETCTRYIOLIWH
¢duznKo-MaTeMaTHUECKHIi annapar
AJ1S onMcaHug mpobaem

Boinonuenne  naGopaTopHBIX

pabor.

2 .HpO,ZIBI/IHyTBII\;I YPOBEHb

Ctynent  criocobeH BBISIBUTH

CamMocTosaTesibHOe PCLLIEHHNEC

€CTECTBEHHOHAYUHYIO  CYLIHOCTb | (PM3HUeCcKHX 3aja4 Ha
m3yvdaembIX MpobuieM, CrocoOeH | NpakTHYECKHX 3aHATHAX.
BBIOpATh COOTBETCTBYIOIMH | 3awura nabopaTopHbIX pabor,
bUBMKO-MaTeMaTHIECKUH amnmapar | BBIIOJIHEHHE KOHTPOJIbHBIX
JJ151 OnKcaHus npobnem pabot

w

Bricoku#t yposeHs

CtyneHt  criocobeH  BBIIBUTH
CCTECTBEHHOHAYHYHYO C}/LHHOCTb
u3yuaembix  npobneM,  3HaeT
CYILECTBYIOILINE METOAbl PELICHHS

Pelrenue akcrniepuMeHTAIbHBIX
3agay  Ha J1a0opaToOpHBIX H
MPaKTHUECKHX 3AHATHIX,
yuactue B CHHP
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MOCTaBJIEHHBIX 3ala4 W 3HAeT,
KakoH HeoOXOAWMO MpUBAEYb AJIS
WX pemeHHs COOTBETCTBYIOIUHN
(PU3MKO-MaTeMaTHYeCKHH anmnapar

OIK-3

OITK-3.9 CrocobeH HCMONb30BaTh METONBl (U3WKH IPH PELICHHH 341384 MaTeMaTHYECKOTO

MOJEIUPOBAHHUS

1 IToporoseii ypoBeHb CryneHT criocoOeH BbISBHUTb Beirnonuenne  nabopaTopHBIX
€CTECTBEHHOHAYUYHYIO CYIIHOCTD paGoT.
n3yyaeMblx MpobsiemM, HO HE MOXKET
BBIOPATh COOTBETCTBYIOMIMH
(pu3HKO-MaTeMaTHIeCKHi anmnapar

, , JUTS OTIMCaHus podiieM , ,

2 [IpoaBuHYTEIN ypOBEHb Cryneut  crnocobeH  BbisiBUTE | CaMOCTOATENLHOE peHIeHue
€CTeCTBEHHOHAYUHYIO  CYLIHOCTbH | (DM3MUYECKHUX 3amay Ha
M3yyaeMbix TpobisieM, CriocoOeH | MPakTHHECKHX 3aHATUAX.
BBIOpaTs COOTBETCTBYIOLIME | 3algnTa JjabopaTopHsiX pabor,
(dusnMKOo-MaTeMaTHUECKUI annapar | BbIOJIHEHHE KOHTPOJIBHbIX

, e _JUlg onucaHus npobnem | pabot , _

3 Bricokuil ypoBeHb CrynenT  cmocoGeH  BBUIBUTL | PellleHHe DKCNEpUMEHTAIbHBIX
€CTECTBEHHOHAYYHYIO  CYLIHOCTb | 3afa4  Ha JiabopaTopHbIX H
U3yvyaeMbix ~ npobsieM,  3HAET | MPAKTHYECKHX 3aHATHAX,
CYILECTBYIOLINE METOABI petieHus | yuactue 8 CHHP
MIOCTaB/ICHHBIX 33434 M 3HaeT,
KaKoi HeoOXOOHMO MpUBJEUb I
MX pelleHus COOTBETCTBYIOIMMH
(dusKo-MaTeMaTHYECKWH annapar

IK-1

IIK-1.7 Cnocober npuMeHSATh 3HaHWE (U3UKKH 1pd  (GOPMYIUPOBKE COAEPKATENLHOM,

CYIIIECTBYIOLHE METOAbI peLlEHUs
NOCTaBJIEHHBIX 3aJa4 M 3HaeT,
Kakod HeoOXOAuMO MpUBIEYb IS
MX pEeLIeHHsS COOTBETCTBYIOLIUH
(bU3MKO-MaTeMaTHUECKHI annapar

KOHIICIITYaTbHOH M MAaTeMaTH4YeCKOM  ITOCTAHOBOK  3aJad  MOJACIHMPOBAaHHUS, aHau3e
MaTeMaTUIeCKuX MOJENEN U IPOBEpPKE HX KOPPEKTHOCTH
1 Tloporoserii yporeHb Crynent cnnocoGeH BEISBUTH Beinonuenne  yabopaToOpHBIX
€CTECTBEHHOHAYUHYIO CYLTHOCTh pabor.
H3y4aeMBIX IPOGIIeM, HO HE MOXKET
BBIOpaTh COOTBETCTBYIOLLMH
tuzHKO-MaTemMaTHHECKHH annapar
, , IU1s onHcaHus npobiem B o
2 [IponBuHyTHIH# YpoBEHH Crynent  crnocobeH  BbLABHThL | CaMOCTOATENBHOE peLueHue
€CTECTBEHHOHAYYHYIO  CYHIHOCTb | (PU3HUECKHUX 3apay Ha
u3yvyaeMblx 1poOiieM, crocobeH | MpaKTHUeCKMX 3aHATHSIX.
BEIOPATH cooTBeTCTBYIOUIMH | 3auTa nabopatopHeix pabor,
hu3HKO-MaTeMaTUHECKHH anrapar | BbUIONIHEHHE KOHTPOJIBHBIX
, , v U151 onKcanus mpobiem _paboTt ;
3 Buicoxuil yposeHb CrtymeHT  criocoOeH  BBISIBUTL | PelleHue 3KCIIEPUMEHTATBHBIX
€CTeCTBEHHOHAYYHYIO  CYLIHOCTb | 337a4 Ha nabopaTopHBIX W
M3yyaeMblx  rpoOsieM,  3HAeT | MPaKTHYECKHX 3aMATUAX,

yuactue 8 CHHP
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5.2 MeToauka oneHKH 3HAHHH, YMEHHH U HABBIKOB CTYCHTOB

OO1mas olleHKa 3HAHWH, YMEHUH W HABBIKOB CTYACHTOB 3aKIIOYAeTCAd B aHAIM3E HX PaboTh
[IPH BBIIOJHEHWH WMH Pa3IMYHBIX BHUIOB 3aHATHM. Taxk mpu KpaTKOM OIpoce CTYAEHTOB Iepen
HAYaJIOM JIEKITHH 110 Pe3yJIbTaTaM MpeIbLIyineil JeKIMU OIICHUBAIOTCS MX 3HAHUS B ITOHMMAaHWMU
paHee H3JIOXKEHHOr0 Marepuaia. I[IpH MpOBEIEHHH CTYACHTaMH H3MEDEHHH BO BpeMs
71a00paToOpHEIX paboT OIEHUWBAETCS, HACKOJNBKO INTyOOKO OHH OBJAJeNd HaBbIKaMM paboThl ¢
HM3MEPUTENBHBIMI PHOOPaMH, a TP BHINOJHEHWH MMH PAacUETHBIX 3aIaHUM IPH BBI30OBE K JOCKE
WK CaMOCTOSTENbHEIX paboT OIEHUBAETCs UX (PHU3MKO-MaTeMaTHUIeCKas KyJIbTypa.

PesynpTaThl 00y4ueHUs Omnenounsie cpencTaa*

OIIK-1,0I1K-2,0I1K-3, IIK-1

BoinosHeHve 1abopaTopHbIX paboT. UnnmBunyanbHbie 3aaHus s
‘ ‘ 7 ‘ nabopaTopHbIX paboT

CamocTostesnisHoe pelleHre Qusndeckux 3aaay | HauBUAyanbHBIC 3aJaHNUA I
Ha MMPaKTHYECKHX 3aHATHIX. 3awmra [IpaKTUYECKUX U HHGOpaTOpHBIX pa60T’

nabopaTopHbIX paboT, BEINOIHEHNE KOHTPOJIBHBIX | 3ananms s KOHTPOIBHEIX PaboT
pabor

Peluenne  oKkCcrepMMEHTaNlbHBIX  3afad  Ha | 3amaHus IS IPOBEACHHS IMPOMEXKYTOUHOIO
na®opaToPHBIX Y TIPAKTHYECKHX  3aHSITHSAX, KOHTpOJISI ~ YCIIEBaEMOCTH, 3afaHus I
yuactue B CHUP KOHTPONBHBIX pabort, yuactie B HTK

5.3 Kputepuu oeHKH IIPAKTHYECKHX padoT

[TpakTryeckue 3aHSTHS OIICHWBAIOTCSA 110 BBIIOSHEHHUIO KOHTPOJIBHBIX paboT, KOTOPHIE
BBITIOJTHSIFOTCS. IO TPEM AMJAKTHYECKHM €OVHHUIAM Ul Kaxjaoro moayisa. Kaxpas pabora 1mo
OIHOW IMIAKTHYECKOM eIUMHMLE BKIIOYaeT 18 BOIPOCOB IO TEOPHH, MPEACTABISIOUIUX COOOH
CilydaliHy:0 BBIOOpKY, H OIHY 3a1a4y.

Kaxnprif 1paBHIBHBIM OTBET Ha Bompoc oleHuBaercs B 0,5 Oamios. 3ajada OLEHUBAETCA OT
Hysss 7o 2 6aljioB B 3aBHCHMOCTH OT KadecTBa €€ BBINOJHEHWs. MTorosasd oleHKa IOIy4aeTcs
IIPOCTHIM CYMMHUPOBAHHEM C OKPYTJIICHUEM JIO HEJIOro Yrcia OajlnoB B MOJIb3Y CTYIEHTA.

5.4 Kputepnu onieHkH j1abopaTopHbIX paboT

Kaxxnas BLIONHEHHAS U 3aIMUINCHHAS 1abopaTopHas paboTa OHEeHHBAIOTCS B JUara3oHe OT 2
a0 3 Gamnos. Ilpu stom 1 Gamn mauwciseTcs 3a BbInonHeHwe paboTel U 1 wim 2 Oamna 3a
oopmIieHre 0TUETa U 3aIUTY PabOThI B 3aBUCUMOCTH OT Ka4ecTBa OYOPMIIEHHUSI U YPOBHA 3HAHUH
CTYyAEHTa 10 TeMaTHKe paboThl. Eciu mo okoH"aHMIO MOy saboparopHas paboTa BBIIOJHEHA,
HO He 3aIluIeHa, To OaJuIsl 10 Hel He HAUUC/SIOTCS U OHA IIONaNacT B pa3psall 3a40/DKEHHOCTH.

5.5 KpuTtepun oeHKH 3K3aMEHa

DK3aMeH MpOBOAMTCA B ABa dTama. [lepebIdl sTan BkIO4YaeT B ceOs MUCHMEHHBIM OTBET HA
BOIIPOCEHI, MTPECTABIAIOMUX COO0H ciryuailHyio BEIOOPKY M3 BONPOCOB BBIHOCHMBIX HA 3K3aMEH H
OIIHY 3aJady.

Kax et mpaBuIIbHBIN OTBET Ha BONPOC OleHHBacTes B 1 Gan. 3aada OLieHUBAETCs OT HYJIA
Ji0 2 6aIoB B 3aBUCHMOCTH OT KQUeCTBa €€ BBHIIIOJIHEHHUS.

Bropoit sran 3aximouaeTcs B KpaTkod Oeceie €O CTYJAEHTOM 10 OCHOBOIIOJIATAOIIHNM
BOTIpOCaM Kypca, 00beIMHEHHBIX B 4 610Ka. DTOT 3Tan ollenuBaercs ot 0 1o 5 6a/IoB IO KakIoMy
0JI0Ky B COOTBETCTBHY CO CJAEIYIOUIUMH TPEOOBAHUAMH.

¢ 5 0aanoB — CTYIEHT ITyOOKO MOHHMAeT IPOMIEHHBI MaTepHall, OTBEHAET HYETKO H
BCECTOPOHHE, YMEET OLIEHWBAaTh (PAaKThl, HCIONB3YyeT HAYYHYI0 TEPMHHOJOIHIO,
CaMOCTOSITESIBHO ~ PacCy’IaeT, OTJHYAETCs] CIIOCOOHOCTBIO OO0OCHOBaTh BBIBOJBI H
Pa3bSCHATH MX B JIOTMUECKOH TOCIEAOBATENILHOCTH, MJAeT pa3BepHYThI OTBET Ha
IIOCTABJIEHHBIH BOIIPOC Y YETKO OTBEUAET Ha JTOHMOIHUTENBHbIE BOIIPOCHL.
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¢ 4 0anna — CTyneHT INyOOKO NOHMMaeT IPONICHHBIM MaTepHal, OTBEYaeT YETKO H
BCECTOPOHHE, yMeEeT OIEHHBaTh (aKTBl, CAMOCTOSTENBHO pACCYXKIAeT, OTJIHYAETCS
CIIOCOOHOCTRIO 0OOCHOBATE BHIBOIBI M PA3BICHATH UX B JOTHYECKOH MMOCIENOBATEIBHOCTH,
HO JIOITYCKAeT OTACNbHEIC HETOYHOCTH, B TOM UHCIIE U Ha JOIOTHUTEIBHEIE BOIPOCHL

¢ 3 0ajuta — CTYIEHT NOHWMaeT NPOMICHHBIM MaTepral, HO HE MOMXET TEOPETHYECKH
060CHOBATH HEKOTOPbIE BEIBOJIBL, IOMYCKaeT OMmMUOKM 0OIIero xapakTepa.

¢ 2 Ganna — CTYAEHT OTBEYaeT B OCHOBHOM IIPaBHJIBHO Ha [OCTABJICHHBI BOIIPOC, HO
YyBCTBYETCS ~ MEXaHHUYECKOe  3aydHBaHHE  MarepHana, OTCYTCTBYET  JIOTHYECKad
NOCNEN0BATENIFHOCTD [IPU H3JIOKEHHH OTBETa, HE MOXKET OTBETHUTHh HA JIONOJHHUTEILHBIE
~ BOIIPOCHL

¢ 1 0ajx — B OTBETE CTYAEHTa HMMEIOTCS CYIIECTBEHHbBIC HEJNOCTATKH, Marephal OXBadeH
«TIOJIOBUHYATOY, B PACCYKASHUAX JIOIIYCKAIOTCA OMIHOKH

¢ 0 6ajuroB — cTyIeHT uMeeT oblnee NPEICTABICHUE O BOIIPOCE, OTBET CTYyNEHTa IIpaBUIICH
JIWIITh  YACTHYHO, MpPH pashsCHEHHHM Marephajia [JOIYCKalOTCsl CEephe3HBIE OIIMOKH,
OTCYTCTBYET TEXHHYECKAas TePMHHOJOTHS, HE MOXET HCHPABUTH OMWIHOKH C HOMOLIBIO
HaBOJISILIMX BOIIPOCOB;

WTororas orneHKa MoJydaeTcs IMPOCTHIM CYMMHPOBaHHeM OalljioB 3a IUCHMEHHBIE OTBETHI U
OTBETHI 3a Oecely IO BCEM pa3zenaM Kypca.

6 METOJHYECKHE PEKOMEHJIATINN 110 OPI'AHU3AIIMHU n
BBIIIOJHEHUIO CAMOCTOSTEJABHON PABOTHI CTYAEHTOB IO YYEBHOU
JANCHUIIJIMHE

I[pu w3yueHNH THCLIUILTAHBL HCITOIB3YIOTCS CIEIYIOLHEe GOPMBI CAMOCTOATENLHON pabOTHL:
pelieHne WHAWBHAYaJIbHBIX 33124 BO BPpeMs IIPOBEJECHUS IIPAKTHYECKUX 3aHATHH [IOJ KOHTPOIEM
IIPEII0IaBaTeNs; MOArOTOBKa pedepaToB, YCTHEIX BBICTYIUICHHH II0 38JaHHOH TeMaTHKE, HAay4HO-
uccienoBarenbekas pabora; MOAroTOBKA K YCTHOM 3aIlKTe 1ab0paTOpHbIX paboT N0 KOHTPOJILHBIM
BOTIPOCAM.

Ilepedyenb KOHTPONBHBIX BOIPOCOB U 3aJaHMM Ul CaMOCTOATENbHONW padOThI CTYIEHTOB
IPUBEACH B NpUIOXKEHWH M XpaHutcs Ha Kadenpe. s CPC pexomenmyercs HCIONB30BATH
UCTOYHUKH, IIPUBEICHHEIE B IT. 7.

Kputepuu ouenkd: Gamisl 3a paboty marorcs B pazmepe oT 0 mo 10 6amnos. MakcuManbHbIA
Oanm maeTcs 3a TPaBHWIIBHBIA XON pelieHus 3afad, [TOAPOOHOCTh ¥ IPaBHIBHOCTh H3JIOXKEHHUS
TEOPETHYECKOr0 MaTepHaa, HOATOTOBKY HOKJIA/IOB Ha HAyYHbIE KOHPEpEeHIUH.

7  YYEBHO-METOJUYECKOE H NMHO®OPMAIIUOHHOE OBECIEYEHUE
YYEBHOM TUCHUILIMHBI

7.1 OcHoBHas JiMTEpaTypa

Ne k Konudectso
; ABTOp, Ha3BaHWE, MECTO HW3JAHWsA, H3OATENLCTBO, TIOX
n/n . Ipud 3K3EMILAPO
u3naHus yueOHOH snTepaTypsl 5
1 Cagenbes, U. B.Kypc obweit ¢puswknm : yued. nocodue: B 3 T. Pexomeﬂﬂoéaﬂo 20
T. 1,2,3/H. B. Casenbes. - 12-¢ usn,, crep. - CII6. ; M. ; MuHuCTEPCTBOM 06pasoBaHus
Kpacnonap : Jlans, 2016. - 432c¢. PO B kauecTBe yueGHOTO
_ 1ocoOus I CTyAEHTOB BY30B
2 Hemumaenxo, B. 1. O®uznka : Yuebuuk / Bnagumup Pex. ®I'5O YBO «Cnb. T'oc.
HBanosyu. - 6 ; epepad. u gon. - Mocksa : OO0 "Hay4Ho- YH-T TP@XK/. aBHaLIHK»
nzgaressckut ueHtp MHOPA-M", 2017. - 581 c. . 9BC
znanium.com
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7.2 JlonoTHUTEeNLHAS JIATEPATYpa:

Ne KonmuecTso
W ABTOp, H%B&HI:IG, MECTO W3JAHWA, HW3AATENIbCTBO, IOM Cpud SKGEMNIIPO
H3daHASA yqe6Hon JIUTEPATYPBI B
1 Tpodumosa, T.U. Kypc dusuku: Yuebroe nocobue ans | Pexomenmosano  Mun-som | 73
eryzoB / T.M. Tpopumora — M.: M3n. «Axagemus», | oOpazosanus PP B kau-Be
2007.— 560c. ' VII st WrK-TeXHUY, Clel-
; : TEeU BY30B
2 Hernad A.A, Ssopckuit 5.M. Kypc ¢mzuku: YuebHoe | Pekomenaosano  Mun-som | 200
nocobue st Brysos / detnad A.A, SIBopckuit B.M. — | obpasosanus PO B kau-Be
M.: «Bricmas mkoia». 1989.2008, —607c. VYII gnst BTY30B
3 Uepros A.I'., Bopobser A.A. 3amaunuk no ¢usuke. — | Pexomengosano  MuH-BoMm | 219
M.: Beicu. wk. 1981.—430c. ob6pazosanus CCCP B kau-se
VII nnig BTy30B
4 Cena, JLA. Eppnuiel ¢du3uuecknX BenMudH M uX | PexomenpgoBaHo  MuH-BOM | 92
pasmepnocts. — M.: Hayka, 1988.—432 c. o6pazoeanus CCCP B kau-Be
YI1 ans BTY30B ,
5 Tpodumosa, T.H. Kypc ¢usuku. 3anauu u pewenna. | YMO no obpasosanuto B | 15
Vuebhoe nocobue ans srysoe/T.M. Tpodumora, A.B. | obnactu mat. u uHd. MuH-Ba
Oupcos.— M.: Mzn. «Akagemus», 2004 -592c¢. obpazosanusa PO B kauecTse
YI1 nas BTY30B

7.3 Ilepevenn pecypcos cerun MaTepreT mo M3yuaeMoii NMCIHMILIHHE
http://cdo.bru.by/ext/campus/pages/resources/courses/bmas_b.php

7.4 Tlepedenn HArJIAJHBIX W JPYrHX NHOCOOMH, METOAMYECKHX PEKOMEHJAlMH 10
NPOBEIEHHI0 KOHKPETHBIX BHIOB YIeOHBIX 3aHIATHIl, a TaKyKe MeTOAHYECKHX MAaTEPHAJIOB K
HCIOJIB3YeMbIM B y4eOHOM Mporecce TEXHUYECKHM cpecTBam

7.4.1 MeToanyecKkue peKOMEHIAIMHA

1. Jlsmuan AWM., IlusoapoBa E.B., Xomuenko A.B., Illymsra A.B. Meronuueckue
pekoMeHmanuu K abopatopubiM pabotam. Mexanmka. U 1. Meronudeckue ykazanus. — Moruies:
BPV. 2016, (115 3k3.)

2. Xomuenko A.B., Mankesuu, H.C., Ulynera A.B. Meroangeckue pekoMeHIaLUd K
nabopatopHbiM pabotam. Mexanuka. U 2. Metonndeckue ykazanus. Morunes: bPY. 2015, (115
DK3.)

3. Xomuenko A.B., Uynaxorckuit I1.5., Kopueera M.A. Mertoguueckne pexOMEHOALMUM K
naboparopupiM paboram.  Monekymsipaas ¢usznka M TepMoauHamuka. Yacte 1.Meronuyeckue
ykazanus. — Mormes: bPY. 2018, (100 3k3.)

4. Kosaneuko O. E., Jlamur A. Y., Xomomeer B. @., Xomuenxko A.B. Meromuueckue
PEKOMEHIALHN K Tab0paTopHBIM paboTaM. ODIEKTPOCTaTHKa B MOCTOSHHBIA TOK. Meroaudeckue
ykazanus. — Morwies: 2015, (115 sk3.)

5. Xomuenko A.B., Jlanuu, A.M., IluBoBapoBa, E.B. Meroauueckue peKOMEHIALUH K
nabopatopubm padoram. Marautaoe none. Mormnes: bPY. 2018, (100 2k3.)

6. Xomuenko A.B., Jlamuu, AWM., I'nmymenko B.B., Mankesny, H.C. Metonuueckue
peKOMeHIanuu kK abopaTopHbM pabotam. Konebanus u Bosnuel. Moruies: bPY. 2018, (115 2x3.)

7. Jammu A. HU., Ilusomaposa E. B., Xomuenxko A. B, Ilymsra A. B., Bacunesxo A.H.
Meroauueckue pexoMeHanuu k nabopatopasiv pabotam. OntHka 4.1. Meroaudueckue yKazanus. —
Morunes: 2019, (100 sk3.) '

8. Xomuenko A. B., Jlanmun A. W., [usosaposa E. B., XKomoGora, JI.B., Bacwieuxo A.H.
Mertoauueckuie peKoMeHOanuu K jgaboparopHbiM paboram. Omruka u.2. — Morunes: BPY. 2019,
(100 3x3.)

9. I'mymenko B.B., Xomomees B.®., Illymsra A.B. MeToguueckue pPEeKOMEHIALMH K

nabopaTopHBIM paboTam o ¢usuke. ATomHas U simepHas ¢usmka. Y.1. — Morunes: bPY. 2019,
(100 2x3.)
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10. Xomuenxo A. B., Xomnomees B. ®., Mankepuu H. C. Mexanuka. OCHOBBEI
MOJIEKYJISIPHOM (GU3UKK W TEPMOAUHAMUKHA. METOAMYECKUE PEKOMEHAIMU K CaMOCTOATENbHOH
paboTe CTYAEHTOB TEXHHUYECKUX CIEIHMATbHOCTEH, 00YHJaIOMMXC s 10 POCCHACKUM M OEIOPYCCKHM
oOpasoBarenbHbM Iporpammam. — Morunes: BPY. 2015 (56 3k3).

11. Xomuenko A.B., Jlsmun A. U., ynsra A.B., IIusosapora E.B. Dnekrpocraruka.
Marnetusm. KoebaHus ¥ BOJHBL METOIWUYECKHE PEKOMEHIAIMH K CaMOCTOATENbHOH pabote
CTYICHTOB TEXHMYECKHX CIEHHUANBFHOCTEeH, OOYyJYaroIUXCs II0 POCCHHCKUM H OeJopyCCKHM
o6pazoBarenbHbM TporpamMmam. — Morunes: bPY. 2015 (56 2k3)

12. Xomuenxo A.B., Tepemko W.B., Uynakosckuit I1.51. Ontuxa. OcHOBH (QU3MKK TBEPIOrO
TENa, IEMEHTHI aTOMHOM ¥ sAepHOH Gu3nku MeToguuecKue peKOMEHIAUN K CaMOCTOSATEIBHON
paboTe CTYHEHTOB TEXHWUECKHX CIEIHAbHOCTEH, 00ydatOnMXCs T0 POCCUHCKIM B OEIOPYCCKEM
obpasoBaTesibHBIM ITporpammamM. — Moruies: BPY. 2016 (56 ax3).

13. Uynaxorckuit I1.5., Mankesny H.C., Xonomeer B.®. Meroaudeckue peKOMEHIALMH K
MPaKTUYSCKUM 3aHATHSM JUI CTYIEHTOB BCEX CIICHHAIBHOCTEH M HAMpaBICHUH IOIIOTOBKH.
Mexanwuka. OCHOBBI MOJICKYJIIPHOM GHU3MKH U TepMoauHaMuKky. — Moruies: bPY. 2018 (50 2k3).

14. Xomuenko A. B., Komamenko O.E., Ulymsra A.B., IluBoBaposa E.B. Meromuueckue
PEKOMEHIANKH K MPAKTHYECKUM 3aHSTHSIM JUIsl CTYLEHTOB BCEX CIEHHANLHOCTEH M HAlIPaBICHUH
MOArOTOBKH, DiekTpoctaruka. Maraetusm. Konebanus u BosHbL. — Morunes: bPY. 2018 (50 3x3).

15. Tepemko W.B., Ulynera A.B., Xomuenko A.B., Xonomees B.®. Metoguueckue
pPEeKOMEHIANMK K ITPAaKTHYECKUM 3aHATHSIM Uil CTYAEHTOB BCEX CIEIUANBLHOCTEH W HalpaBIeHHH
noaroroeku. Ontuka. OCHOBBEI GU3UKK TBEPAOTO TENA, SNEMEHTHI aTOMHON M SAEpHOU (U3HKY. —
Morunes: BPY. 2018 (50 ax3).

16. I'mymenko B.B., Mankepuu H.C., ITuBoBaposa E.B., Xomuenko A. B. Meroanueckue
PEKOMEHIAHH K CaMOCTOATENbHOM paboTe M CTYJAEHTOB BCEX HalpaBJICHHMH IOATOTOBKH
obyuaromuxcst 1o Poccutickum obpasoparensHbiM cTannapram @usuka., Yacts 1. Kpatkmii kypc
¢duzuku. — Mormies: BPY. 2018 (50 ax3).

17. I'nymenxo B. B., Maunkesuu H. C., [TuBoBaposa E. B., Xomuenko A. B. Metoandeckue
PEKOMEHIAUMKH K CaMOCTOSATENBHON paboTe Uid CTYJEHTOB BCEX HallpaBIEHHH IOAIOTOBKH
obyuaronxcst mo Poccuiickum ob6pa3oBatenbHbM crangapraM @usmka. Yacte 2 BapuanTbi
TeCTOBBIX 3ananuil. — Morunes: BPY. 2018 (56 3k3).

7.4.2. AadgopManioHHbIe TEXHOJIOTHHI

ITrakatel o pazuenam QpU3UKY:
1. SIBnenwus nepeHoca
2. lupodysns razos
3. duarpamma cocrostaus CO:
4. luHamudeckas BSI3KOCTH XXKHAKOCTEH U ra3oB
5. Cxema mamunsl JIMHIE [UT1 CKMOKEHHAS BO3AKXA
6. MzoTepmnl Ban-nep-Baanmsca v oGnacv pa3iMyHbBIX COCTOSHUM BeniecTsa Ha nuarpamMme P-V.,
7. CXKUKECHUE TS
8. KoadhduueHTt TemIoBoro paciiupeHus HEKOTOPBIX TBEP/BIX TeJI TIPU aTMOC(EPHOM IaBIICHUH.
9. TemnepaTypsl KUIICHHUS, [IIABIICHUS U KPUTUUECKUE [TAPaMETPhl HEKOTOPBIX BELUECTB.
10. Tpoiitbie TOUKH HEKOTOPBIX BEIIECTB
11. BsiskocTth rasos
12. JIuddpy3HOoHHO-KOHICHCAITMOHHBIH HACOC
13. Y nenpHbIe ra3oBble TOCTOSHHBIC
14. Ilytu a u - wactun B kamepe Buibcona
15. PapuoaktuBHEIE psizbl
16. ®oTO 3MYyNIECHOHHBIN METOM PETUCTPAIIMH HOHUUPYIOUIUX U3ITyUEHU M
17. [1y3bIpEKOBas kamepa
18. PamuoakTHBHEIE HpeBPAIEH s OCKOIKOB, BOHUKAIOIIMX TIPH JeNeHHH SIpa ypaHa.
19. DHeprus cBsA3M aTOMHBIX SIAEP
20. 3aBUCHMOCTbD U30BITKA MACChI U YIIAKOBOYHOI'O KO3((HUIIUEHTA OT MACCOBOTO YHCIIA.
21. Huxnorpon
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22. CxeMa cocTaBa KOCMHUYECKOTO U3NTyYECHHS
23. Cxema GetaTpona

IlpesenTanuu:
JlekuMu-TIpe3eHTALME ¥ MYJIbTUMENUIHBIC JEKIIMU IO pasfenaM QU3HKH:
5. JlnnamuKa BpamaTelbHOIro JBHXKEHUS TBEPAOIO Tela;
6. HeunepripaibHble CUCTEMBI OTCUETA; '
18. DaexTpocTaTuyecKoe IoJie B BAKyyMe;
32 3aryxaromue KoneOaHus;
33 BrIHYXIEHHEIEC KoneOaHus.

8 MATEPHUAJIBHO - TEXHUYECKOE OBECHEYEHUE YYEBHOU
JUACTUITJINHDBL

MaTtepuanbHo-TeXHi4IecKoe oOecnedyeHe OUCIMIUIMHBL COMEPKMTCS B Iacroprax
nabopartopwuii, yreepxaeHEbX 08.10. 2019 r., per. No:Ne:

—1IVJI-4.103-303/2-19;

— 1Y Ji-4.103-304/2-19;

—11YJI-4.103-305/2-19;

—I11YJI-4.103-310/2-19.
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OH3UKA
PABOYASA IPOTPAMMA JUCOUIIJINHBI

Hanpasaenne noaroropkn: 01.03.04 Ilpuknagnas MmaTeMaTHKa
Hanpasaennocrs (pognis): PazpadboTka nporpaMMHOIo 00eCIeUeHus
Kpanudukanus (crenens): 6axanasp

®opma oby4uenusi

Qunas
Kype . 2,3
Cemectp ) 4,5,6
Jlexuuu, yacel 102
[pakTUiecKue 3aHATHS, YacCkl , 48
JlaboparopHble 3aHATHS, YaCkl 48
DK3aMEH, CEMECTD , 4,5,6
KonrakTHas pabota o yueOHBIM 3aHATUSIM, Hachl 198
CamocrosTenpHas paboTa, 4achl 234
Bcero 4acos / 3a4€THBIX €MHHIL 432/12

1 Hesb yaeOHOM AMCUMILITHHBI
Llensio AMCUMIUIMHEL sBAseTcs GopMupoBaHue (yHIAMEHTATHHBIX 3HAHWH y CTYHEHTOB O (QU3HYECKOH
CYWIHOCTH SIBIEHHH ¥ MPOLECCOB B YCTPOMCTBAX pasiuuHOH (GH3MUECKOH NPHPOAbI, NPHHLMNAX NPHUMEHEHHS
buznueckux Mopenel ¥ MeTonoB Ui Bbibopa 3QQEKTHBHBIX PELUEHWH IPY PELIEHUH OPTaHW3ALHOHHO-TEXHHYECKHX
3a1a4, a Takke (GopMUPOBAHMIO HAYYHOTO MHPOBO33PEHHS, HABBIKOB BNAIECHHA OCHOBHBIMH NPHEMAaMH ¥ METOHAMU
pelieHms TPUKAAAHBIX MPo6eM, 03HAKOMIICHHUIO ¢ NCTOPUEH U OCHOBHBIMH HANpaBiCHHAMH H. TEHACHLHAMY Pa3sBUTHsA
Gu3MKH.
2. TlnaHupyeMble pe3yJibTaTsl H3yHEHUst JHCLHATLIMHbI
B pesynbTare 0CcBOCHHUs y4eOHOH AMCIMINIKHBI CTYAEHT JOJ/DKEH
3HaTh!
— OCHOBHbBIC 3aKOHBI W TEOPUH KJIaCCHUeCKOM W coBpeMeHHOH (U3MYecKol Hayky, a TakXKe TPaHMUbl KX
IPUMEHHAMOCTH;
— METOJBI H3MEPEHNS (PHIUHECKHX XapaKTEPHCTHK BELICCTB U MONEH;
— (U3MIECKHE OCHOBEI METOIOB UCCIEAOBAHNS BELIECTBA;
—~ MMPUHLIKIIBI 3KCIIEPUMEHTAIBHOTO U TEOPETHIECKOTO U3yHeHUs PH3HUECKHX ABJICHUH U TIPOLIECCOB;
YMETb:
— MPUMEHSTHL 3aKOHbI QU3WKK A PELICHUs NPUKNaIHbIX HHKEHEPHBIX 3a1ay;
— WCTONL30BaTh OCHOBHBIE W3MEPHUTENbHBIE MPUOOPB MPH SKCTIEPUMEHTATBHOM HM3YUEHHH (QUIHYECKHX M
TEXHOJIOTUUECKHIX [TPOLIECCOB;
— 06pabaTeIBaTh W AHATH3UPOBATh PE3YABTATHI IKCIIEPUMEHTAAbHBIX U3MEPEHHH PU3HIECKHUX BEJIUIHH;
BIANETH:
— MeTonaMH (PHU3HUECKOTO MOAEAUPOBAHNA TEXHWUECKHX MPOLIECCOB;
~ METOHaMU aHANIH3a U PELICHNS NPUKJIAAHBIX HHKEHEPHLIX 3a4a4.
3 Tpe6oBaHUA K OCBOEHHIO yueOHONH NUCIUIIINHEI
OcBoeHne JaHHOH yuebHOl MUCUHMILIMHBL 10/DKHO obecnedrnBats GOpMHUPOBaHite ClieAyFOILHX KOMIIETEHLIHHA:

Koabt
hopMupyeMBIX HaumMeHoBaHus HOPMHUPYEMBIX KOMMETEHLMH
~ KOMMEeTeHUHH B
OIIK-1 CrnocobeH MpHUMEeHATb 3HaHWEe (yHAaMEHTaNbHON MAaTEMaTMKH M €CTECTBEHHO-HAYYHBIX
MUCLHIUIAH ITPH PEIICHUH 32124 B 001aCTH eCTECTBEHHBIX HAYK H HHKXEHEPHOH NpPaKTHKE.

4. OGpasoBaTenbHbIe TEXHOJOTHH

[lpn M3yueHWM AMCLMILTUHBEL WCMOJb3YETCH MOAYJIbHO-DEHTHHTOBAA CHCTEMa OLEHKM 3HAHMH CTYACHTOB.
[pumeHsieMble (OpPMbl MPOBEIEHMS 3aHATHA — TPaAHMLMOHHBIE, MYyNbTUMERya, nNpobsieMHbIe/mpOGIEMHO-
OPHMEHTHPOBAHHEIE, C HCTIONb30BaHHEM DOBM.



