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1 HOACHUTEJIbBHAS 3AIIMCKA
1.1 Heab y4eOHOM QM CHUANINHbBI

[lenpto nucuUmIuHBL sABIseTcs (QopMupoBaHuE (YHIAMEHTANbHBIX 3HAHUH Yy
CTYACHTOB O (U3MYECKOM CYIIHOCTH SBJICHMA M MPOILECCOB B YCTPOMCTBAX PA3IUYHOM
¢Gu3nueckoil NpuUpoAbl, MPUHIMIAX HPUMEHEHUs (U3MUECKUX MOAeIed M METONOB s
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
HarpaBJICHUSIMHI U TeHJICHIMSIMU Pa3BUTUS QU3UKH.

1.2. [lnanupyemMple pe3yJabTaThl H3Y4YeHHU S JUCHMIIJIMHBI
B pesynbrare ocBoeHUs1 yueOHOM UCIUTUIMHBI CTYACHT J0JKEH
3HATH:
— OCHOBHBIE 3aKOHBI M TEOPHH KJIACCUYECKOH M COBPEMEHHOW (hPM3NYECKON HayKH, a
TaK)Xe TPaHULbl UX TPUMEHUMOCTH;
— METOJIbI U3MEPEHUs PU3NUECKUX XapAKTEPUCTHK BEIECTB U TMOJIEH;
— ¢u3nYeCKre OCHOBBI METO/I0B MCCIIEIOBAHUSI BEILIECTBA;
— TPUHIMIB SKCIEPUMEHTATBHOTO M TEOPETUYECKOTO H3YyYeHHS (HU3MYECKHX
SIBJIEHUM W MPOLIECCOB;
yMeThb:
— IPUMEHATDH 3aKOHBI (PU3UKHU YIS PEIICHUs MTPUKIATHBIX MH)KEHEPHBIX 3a/1a4;
— WCIMOJb30BAaTh OCHOBHBIE H3MEpPUTENbHBIE MPUOOPHl MpPHU SKCIEPUMEHTATIHLHOM
U3Y4YeHUU (PU3MYECKHUX M TEXHOJIOTUYECKUX MPOIIECCOB;
— oOpa0aThiBaTh M aHAJIW3UPOBATH PE3YIbTAThl HKCIEPUMEHTAIBHBIX H3MEpPEHUI
(UBHYECKUX BEIUYMH;
BJIA/IETh:
— MeToJIaMH (PU3HUECKOTO MOJICIIMPOBAHUS TEXHUYECKHX POLIECCOB;
— METO/IaMM aHAJIN3a U PELICHUs TPUKIIAJHBIX HHKEHEPHBIX 3a]1a4.

1.3. MecTo y4eOHOH TMCHUIIMHBI B CHCTEME MOJATOTOBKH CTYJA€HTa

Jucnunmuaa oTHOCUTCS K 010Ky 1 «/Iucimmumabl (Moxynn)» (00s3aTenbHAs 4acTh
bnoka 1).

[lepeueHp y4eOHBIX NUCHUIUIMH, HU3y4aeMbIX paHEe, YCBOEHUE KOTOPBIX HEOOXOAMMO
JUTSL U3YYEeHUS TAHHOU JTUCIUTIITUHBI:

- MaTtemaruka,

- Xumusl.

[lepeueHp y4yeOHBIX TUCHUILINH, KOTOPbIE OYAYT ONMUPATHCS HA JAHHYIO JUCIUILINHY:

- TeopeTnueckass MEXaHHKA;

- 'uppaBnuka ¥ MHEBMATHKA;

- Tepmoamnamuka.

Kpome Toro, pe3ynbTaThl, MOJy4eHHbIE MPU W3YYCHUH JUCHIUIUIMHBI HA 1a00paTOPHBIX
3aHATUAX OYAYT UCIOJB30BATHCA MPH MPOXOXKIECHUU TOJEBOM, TEXHOJIOTHUECKON (TPOEKTHO-
TEXHOJOTHYECKON) W MPEIIUIUVIOMHONM IPAKTUKH, a TaKKE IPU IOATOTOBKE BBITYCKHOU
KBATM(UKAIIMOHHON pabOThI M TajbHenIel mpodecCHoHabHON ASSTETHHOCTH.

1.4 TpeOoBaHMsI K OCBOCHHMIO Y4eOHOM TUCIUIIHHBI
OcBoeHne JaHHOM y4yeOHOM JUCHUIUIMHBI JOJDKHO o0ecreynBaTh (OpPMHUPOBAHUE
CIICIYIOINX KOMIETEHIHH:



Kongr

bopmMHpyeMBIX HaumenoBanust GopMupyeMbpIX KOMIETEHIHH

KOMIETEHINH
CrocoOeH  OCyIIeCTBISTh TOHWCK, KPUTUYECKUH aHalu3 U  CHHTE3

VYK-1 nH(opMaIy, MPUMEHATh CUCTEMHBIN TOAXOJ JJIsl PEIICHUS MOCTaBIEHHBIX
3aJa4

IIK-6 CriocoOeH MCIIOJb30BaTh 3aKOHBI M METOALI MaTEMAaTHKH, €CTECTBEHHBIX,
T'YMaHHUTApPHBIX U SKOHOMHUYECKUX HAYK NPHU PEIIeHUH NPOo(hecCHOHAIBHBIX
3a7a4.

2 CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

Bknang gucuuniaMHLl B

dbopmupoBaHUe

pPe3yabTaTOB

oOyJeHus

BBIITYCKHHKA

(KOMIETeHII) U JTOCTHKEHHE OOOOIIEHHBIX pPE3yJNbTAaTOB OOYUYEHHS MPOUCXOMUT IYTEM
OCBOCHHMS COJIEPKaHMsI 00Y4YEHUS U JOCTUKEHHS YaCTHBIX Pe3yJIbTaTOB 00yUEHHMsI, OIIMCAHHBIX
B JJAHHOM paszelie.

2.1 Conepxanue y4eOHOI ITUCHUNITHHBI

Howmep
TEMBI

HanmenoBanue Tem

Conepxanue

Konasr hopmupyembrx
KOMIETEHITUH

1

Beenenue. DIEMEHTBI
KHHEMATHKH IOCTYIATEIbHOTO
U BpAIIATEIILHOIO JIBIKCHHS

MaTepuaIbHON TOYKH.

IIpeamer (107371378 MeTtobt
uccnenoBanni.  Dusmyeckne Momeny.
Ponp ¢u3uku B CTAaHOBICHHH HH)XEHEPA.
OOmasi cTpykTypa H 3agadd Kypca
¢busuku.

DONEeMEHTHl KHHEMATHKH MaTepHaIbHOM
touku. Crucrema orcuera. Paauyc-Bekrop
CkopocTh 7 yCKOpeHHue KaK
TIPOM3BOTHEIE pannyc-BeKTopa o
BPEMEHHU. YpaBueHus JIBIDKCHUS.
OnHOMepHOE JIBIKEHHE.
Kpusonuneitnoe nemxenue. HopmanbHoe
¥ TaHTCHIIHAJIEHOE YCKOPEHHUSI.
DNeMEHThl KWHEMAaTUKH BPalaTeIbHOTO
JIBIDKCHUS: YTJIOBas CKOPOCTh U YTIIOBOE
YCKOpPCHHE, WX CBS3b C JUHCHHBIMHU
CKOPOCTSIMH U YCKOPEHUSIMH

YK-1
ITIK-6

I[I/IHaMI/IKa MOCTYNaTCJIbHOTO
JABHIKCHUA. 3aKkoH COXpaHCHUA
UMITYyJIbCa

Ilepsbiii 3akoH HprooToHa U mOHATHE
WHEpLUHUAJbHOM U HEMHEPLHUAIbHOMN
CHUCTEeMBI OTcueTa. Macca M HMITyJIbC.
IlonsiTHE cCOCTOSIHMSI B KJIACCHUYECKOH
MeXaHHUKe.

Bropoii 3akon HbroTOHa, Kak ypaBHEHUE
mewkenus. Cuila, Kak — TPOW3BOAHAS
uMmnyisca. Tperuid 3akoH HbroToHa.
3aK0H COXpaHEHHUs HMITYJIbCA.
Mexannueckas cucreMa. LleHTp uHepuuu
(Macc) MexaHuuecKol cuctembl. Teopema
0 JIBIDKECHUU LIEHTpa UHEPLUH.

VK-1
I1IK-6

PaGora wu
COXpaHCHHUS
MEXaHUKE

SHEprusi. 3aKoH
SHEPruu B

PaboTta cwibl M ee BBIpaXEHHE uepe3
KPHBOJIMHEHHBII HHTETpal.
KoncepBaTHBHBIE M HEKOHCEPBATHBHBIC
CHUJIBL. Kunernaeckas SHEPTHIL

YK-1
I1IK-6




IoTeHnnmaneHast SHEPrUs MaTepUATBLHON
TOYKA BO BHEIIHEM CHJIOBOM TIOJIC.
IlonsiTue o0 rpaaMeHTe  CKalspHOU
(hyHKIINY KOOpAWHAT. 3aKOH COXpPaHCHHSI
SHepruu B MexaHuke. OOmedusndeckuit
3aKOH COXpaHEeHHs DJHEPruu. Ymap
a0COJTIOTHO yNIPYTHX M HEYIPYTUX TelL

Jnnamuka BpalaTeIbHOTO
JIBIDKEHUS TBEPIOTO Tela

MoMeHT cuiasl M MOMEHT HMIyJbCa.
VYpaBHeHHE JWHAMUKH BpamaTeIbHOTO
IBIDKEHUSI  TBepAOro Tema. MOMEHT
WHEPLHUHU MaTepUaIbHON TOYKH. MOMEHT
UMITyJIbCA  MEXaHUYECKOM  CHUCTEMBI.
MoMEHT HHEpPUUHU Tejla OTHOCUTEIBHO
HenonBmwxkHOM ocu. Teopema IlTeitHepa.
Kunernueckass sHeprusi BpalLaloLIErocs
Teda. 3aKOH COXpaHEHHsT MOMEHTa
HMITYJIbCa. | MPOCKOTIbI

YK-1
ITIK-6

OCHOBEBI
KWHETHYECKOI
HI€aJIbHBIX Ta30B

MOJICKYJISIPHO-
TEOpUH

CTaTUCTUYECKUH U TePMOIMHAMUIECCKUI
METOJIBI  HCCIeoBaHusA.  Makpocko-
MUYecKue TmapaMmerphl. JlaBieHue rasza c
TOYKH 3pEeHHS MOJIEKYJISIPHO-
KMHETHYECKON TEOpHHU. ITpunnun
JIETAIbHOTO ~ paBHOBECHS.  YpaBHEHHUE
COCTOSIHUSL uJealbHOTO raza. Cpeassist
KHHETHYECKast SHEprus MOJIEKYJL.
MonekysipHO-KUHETHUECKOE TOJIKO-
BaHUe a0COIOTHOM TeMrepaTypsl. Yncio
CTeTeHeH cBOOOIBI. 3aKOH paBHOMEPHOTO
pacmnpeneNieHdss SHEPTHH 10 CTENeHIM
CBOOOIBI.

YK-1
ITIK-6

DJIeMEHTHI KJIACCHUECKOM
craTuCTUKU. Pactipenenenue
Boneumana. Pacipenenenue
Makcsemna

Bapomerpudeckas hopmyma.
Pacnpenenenue Bonpumana.
BepositHocts u ¢urykryanus. DyHKuns
pactipenienieHusl  BeposTHOCTeH. 3akoH
MaxcBena s pacrpeaesieHus] MOJIEKyJT
UJCAIbHOTO Ta3a IO CKOPOCTSIM U
SHEPrusIM UX TEIUIOBOTO  JIBIDKEHHUSI.
CpenHue CKOpOCTH TEIJIOBOTO JIBUXKEHUS
yactull. Pacmpenenenne MakcBesia-
Bonbimana

YK-1
ITIK-6

SIBnenus nepeHoca

CpenHee YUCIO CTOJKHOBEHUN U CpeHSS
JUIMHa CBOOOAHOTO TIpoOera MOJEKYII.
OnbITHBIE 3aKOHBI muddy3uu,
TEIUIOTIPOBOTHOCTH W BHYTPEHHETO
TpEHHsl. MonekynspHO-KHHETHIeCKAas
Teopus SIBJICHUH rnepexHoca B
HEpPaBHOBECHOU CHCTEME.

YK-1
I1IK-6

ITepBoe
TEPMOJIMHAMUKHU

Ha4dajio

PaboTa raza mpu u3MeHEHHH €ro 00beMa.
Buyrpennsist SHEPrHus
TEPMOJAUHAMHYCCKON CHCTEMEL.
KommgectBo terumotel. [lepBoe Havano
TEpMOJVHAMHUKH. [IpUMEHEHHE MEepPBOro
Hayaia K m3omporeccaM. TermioeMKoCTb.
YaenbHas W MOJSpPHAs TEIUIOEMKOCTH.
3aBHUCUMOCTh TEIIOEMKOCTH HIEAILHOIO
rasa oT BHA mporecca.
Henocrarounocte KitaccM4eckoil Teopuu
TEIIIOEMKOCTH. TeMI0eMKOCTh TBEPIBIX
TeNn

YK-1
ITIK-6

AnnabaTHBIN TIporiecc.

AmmabaTHBI  Tporiecc.  YpaBHEHHE

YK-1




Kpyrossie nponeccst

ITyaccona. OGpatumble 1 HeoOpaTHMBbIE
TEIIOBbIC MPOLIECCHI. Kpyrossie
npouecchl (mukisl). [uxn Kapro u ero
KIII. TemnoBsie JBUTATEIIN u
XOJIOIMIIbHBIE MAIIIHHBL.

ITIK-6

10

Bropoe Havajo
TEePMOJINHAMHUKH.
TepmoanHamMuueckas
BEPOSTHOCTb.

[IpuBenennass  Temwrora.  DHTPONHS.
[puHIIMI BO3paCTaHUA SHTPOIINH.
OHTponHMs WOeambHOTO Tas3a. Tperse
HAYaio TePMOANHAMHUKH.

Tepmoaunamuyueckas BEPOSATHOCTb.
OnpezneneHue PHTPONUN HEPABHOBECHOM
CHUCTEMBl 4Yepe3 TepPMOIAMHAMUYECKYIO
BEPOSATHOCTH COCTOSIHHUSI.

YK-1
ITIK-6

11

PeannHble rasel

Cunpl ¥ NOTEHUMANbHAS  DHEPrHs
MEXMOJIEKYJISIPHOTO  B3aUMOJCHCTBUS.
D¢ exTuBHBI  IHamMeTp MOJIEKYJI.
YpaBuenue Ban-nep-Baanbca.
N3otepmbr  Ban-nep-Baanbca u  ux
aganmm3. MeracTaOMIBHBIC COCTOSHUSL.
Kpuruueckas TOYKA. BuyTrpenssis
SHEprus PealbHbIX Ta30B.

YK-1
I1IK-6

12

®a3oBbI€ MEPEX0Ibl

ITonstue aswl, GazoBoro paBHOBECHS U
npespaiienus. IlpaBuno ¢a3 I'mb6ca.
®aszoBble mepexoasl 1- U 2- pona.
Juarpammel coctogHus. TpoiiHas Touka

YK-1
ITIK-6

13

DNEeKTPOCTaTHIECKOE ToJIe B
BaKyyMme

OnexTpuuecKuit 3apan. 3aKkoH
coxpaHeHMs 3apsaa. 3akoH Kymona.
DneKTpuuecKoe noJie. OcHOBHBIE
XapaKTEePUCTUKH NIEKTPUUECKOTO OIS —
HaNpsKEHHOCTh M MoTeHnman. [TpuHnnn
CYNEPIO3UINU 3JIEKTPOCTATHIECKUX
nosieli. PaboTa 1o mepemereHuio 3apsaa
B OJIEKTpocTatuueckoM mone. CBsi3b
MOTEHIMada C HaNpsHDKEHHOCTBIO TOJIS.
HanpspkerHOCTBD Kak TpajiieHT
MOTEHIMAaNA.

YK-1
I1IK-6

14

DnekTpocTaTHuecKas TeopemMa
T'aycca

IToToxk BEKTOpa HaNpsKEeHHOCTH
3IEKTPUUECKOTO HoJIsl.
OnexkTpocraTuueckas Teopema [laycca
JUIL DNEKTPUUYECKOTO MO B BaKyyMe.
IIpumenenne Teopemsl Iaycca ans
pacdera IEKTPOCTATHUECKHUX MOTICH.

YK-1
I1IK-6

15

DneKTprudecKoe moJie B
BEILIECTBE

CBOoOOIHBIE ¥ CBS3aHHBIE 3apsabl B
mdexTpukax. [lonspHbIe 1 HENMOIspHBIE
MOJICKYJIBI. Tunst TUDIIEKTPUKOB.
OneKTpoHHAas u OpHEHTAITHOHHAS
moysipu3anusa.  Bekrop  monspu3anuu.
HanpspokeHHOCTP TONST B TUDJIIEKTPHUKE.
OnexTpuueckoe CMELICHUE.
Juanextpuueckas BOCIIPUUMYHBOCTH
BEIlECTBA M €€  3aBUCHMOCTh  OT
TEMITEpaTyPHlL. Jusnexrpuyeckas
NPOHUIIAEMOCTb cpeabl. Teopema ["aycca
JUIst JJIEKTPUUECKOTO nosst B
JIMDIICKTPUKE.

YK-1
ITIK-6

16

[IpOBOAHUKH B AJIEKTPUUECKOM
moJie. DIEKTPOEMKOCTh

IIpoBomHUKH B 3JEKTPUIECKOM IIOJE.
Ilome BHyTpHM TPOBOJHHKA U y €ro
TTOBEPXHOCTH. OnexTpocTaTHyecKas
3ammTa. DJIEKTPOEMKOCTh YEAMHEHHOTO

YK-1
ITIK-6




MPOBOTHHUKA. B3aWMHas €MKOCTh IBYX
npoBoHUKOB. KoHneHcaTtopbl. DHeprus
3apsHDKCHHBIX YEIWHCHHOTO TPOBOJIHUKA
KOHJICHCATOpa M CHUCTEMbI MPOBOJAHUKOB.
OHeprusi  3JIeKTPOCTATHYECKOTO  MOJISL.
O0beMHas IJIOTHOCTH SHEPTUH
INEKTPOCTATHYECKOT'O TMOJISL.

17

TlocTosiHHBIN ANIEKTPUYECKUN
Tok. Knmaccuueckas
3JICKTPOHHAS TEOPHSI
MPOBOAUMOCTH METAJIIOB.
DNeKTpUUECKHi TOK B Ta3e

TlocTosIHHBIN 3JIEKTPUYECKUH TOK, €ro
XapaKTePUCTHKHI u YCIIOBHSA
CyIICCTBOBAHMUA. [TnoTHOCTH  TOKA.
VYpaBHeHue HepaspblBHOCTU. Pa3HOCTh
MOTCHIIMAJIOB, YJCKTPOJBIKYIIAsS CUJIA U
HanpspkeHue. O000meHHbIH 3akoH OMa B
uHTeTpa bHOW ¥ auddepeHnnansHoi
tdopme. ['paHUIBI MPUMEHUMOCTH 3aKOHA
Owma. Pabota u MOIIHOCTH TOKa. 3aKOH
Joxoyns-Jlenna B MHTErpalibHONM U
muddepeHanbaol  Gopme.  3aKOHBI
Kupxroga. Kimaccudeckas sneKkTpoHHas
TEOPHSI ITEKTPOIIPOBOTHOCTH METAIJIOB U
ee omplITHOe o0OocHOBaHHWE. BrIBOX
3akoHOB Oma wu [Ixoyns-Jlenma B
muddepen-nuaapHON ¢dopme u3
AEKTPOHHBIX MIPEICTABIICHUH.
OnexTpuueckuil Tok B Bakyyme. Tepmo-
9JIEKTPOHHAST SMUCCUSL. DJIEKTPUUYECKUN
ToK B Traze. Ilpomeccel HOHM3aUUU U
pexombuHanuu. [lorsaTre o miasme.

YK-1
ITIK-6

18

MarHuTHOE 10JIe B BaKyyMe.
Bekrop MarHUTHOM MHIYKIUH.

MarunutHoe mone. Bekrtop wmarHutHOU
nHaykn. 3akoH buo-Caapa-Jlammaca.
IIpumenenue 3aKOHa buo-Casapa-
Jlanmnaca j1st pacyera mosst MpoOCTEHIINX
CHUCTEM: MarHUTHOE moJe
MPSAMOJIIMHEHHOTO TPOBOIHHUKA C TOKOM,
MAarHMTHOE MOJIe KPYrOBOTO TOKa. 3aKOH
Awmnepa. Cuna Awmmnepa. OmnpezneneHue
€JIMHUIIBI CUJIBI TOKA - AMIIep.

YK-1
ITIK-6

19

MaruuTtHoe 1noJje B BaKyyMe.
MarauTHBIHN ITOTOK.

MarHuTHBIE MOMEHT BHUTKA C TOKOM.
3aKOH TOJHOTO TOKa Uil MAarHUTHOTO
MoJii B BaKyyMe€ W €ro NpHUMEHEHHE K
pacdery 1O OPOCTEHIIUX CHCTEM.
Maruutssiit notok. Teopema ["aycca ans
MarHuTHoro mosis. BuxpeBoil xapaxrtep
MarHuTHOTO Tonsa. PaboTa mepemerieHus
MIPOBOJHIKA C TOKOM B MAarHUTHOM ITOJIE.
PamMka ¢ TOkOM B MarHUTHOM TIOJIE.

YK-1
I1IK-6

20

I[BI/I)KGHI/IG 3apAKCHHBIX
HaCTUull B MAaroHuTHOM I10JIC.

JBrxkeHne  3apsHyKEHHBIX
MaruutHoM moje. Cuna  JlopeHua.
OTKII0HEHHE JIBIDKYILIUXCSI YaCTHI]
JJIEKTPUUECKUMU H MAarHUTHBIMU
ITOJISIMH. Macc- CIIEKTPOMETPBHI.
IIpunimn eHCTBHS MUKJIMYECKUX
YCKOpHUTENEeH  3apsDKeHHBIX YaCTHII.

Dddext Xomra.

HacCTHIL B

YK-1
I1IK-6

21

SIBneHue
WHIYKIIAH.
CaMOWHYKITUH

3JIEKTPOMArHUTHOM
SIBnenue

SIBneHue HIEKTPOMArHUTHOW WHIYKLHH.
ITpasuio Jlenma. 3akoH
3JIEKTPOMAarHUTHOM HMHAYKIUH. SBIeHue
CaMOWHIYKITHH. WVHAYKTUBHOCTB.

YK-1
ITIK-6




WHAYKTUBHOCTh JIMHHOTO COJICHOUJIA.
SIBnenue B3aMMHOM WHIYKLWH.
B3aumuas WHIYKTHBHOCTH. TokM mpu
pa3MbIKaHUHM W 3aMBIKaHWUW  IICTIH.
OHeprus MarHuTHoro mosst. OObemMHas
MJIOTHOCTH YHEPTUU MAarHUTHOTO TTOJIS.

22

MarauTHbele MOMEHTBI aTOMOB.

JlmamaraeTusm.
ITapamaruetuzm

MarnuTtHsie MOMEHTEI aTOMOB.
HamaranmgenHocts. THIBI MarHeTHKOB.
DnemMeHTapHas TEOpHsI nna- u
napamMarHeTH3Ma. MarnauTHast
BOCIIPUMMYHMBOCTh  BELIECTBA U €€
3aBUCUMOCTh oT TEeMIIEpaTyphl.
MarHuTHass ~ TPOHHIAEMOCTH  CPEIBL
HanpsokeHHOCTh ~ MArHHTHOTO — TTOJIAL.
3aKOH IOJHOI'O TOKAa JJIi MAarHHTHOTO
10JIS1 B BEIIECTBE.

YK-1
ITIK-6

23

deppomareTusm

®eppomarnetukd. OCHOBHBIE CBOMCTBa
(heppoMarHeTUKoB. Kpusas
HaMarHM4MBaHUs. MarauTtHsli
rucrepesuc. Touka Kropu. [lomenHnas
cTpyktypa. Ilpupona deppomarnerusma.
Tox cmemenus. Cuctema ypaBHEHUIl
MakcBenna B HHTETpalbHON  Qopme.
DNeKTpOMarHUTHOE TOJIe.

YK-1
ITIK-6

24

FapMOHqucxne KoJieOaHus

lapmonnyeckne  konebaHuss W UX
xapakrepuctuku.  Juddepennuansnoe
ypaBHEHHE TapMOHUYECKHUX
MEXaHMYeCKHX  KoJeOaHMA W  ero
pemenue. [IpyXuHHBIN, MaTEMaTUYECKUI
" ¢bu3naeckuit MasTHUAKH.
KonebarenbHbrit KOHTYP.
JuddepennmansHoe ypaBHEHHE
TapMOHUYECKUX 9JIEKTPOMAarHUTHBIX
KoneOaHWH ¥ €ro pemieHue. JHeprus
rapMOHHYecKuX Kosebanuid. CioxeHue
rapMOHMYECKMX  KoJeOaHWH  OJHOTO
HaNpaBlIeHUs U OJUHAKOBOH UacTOTHI.
buenust. Cnoxxenue B3aMMHO
MEPICHINKYIISPHBIX KOJIeOaHHIl.

YK-1
I1IK-6

25

3aryxaromue KojaeOaHus

3aryxaromue Konebanus uddepen-
[UAJIbHOE  ypaBHEHHE  3aTyXaloIluX
MEXaHWYeCKMX  KoJNeOaHMH | ero
pelieHue. Juddepenmnuansaoe
ypaBHEHHUE 3aTyXaroLIHuX
JJIEKTPOMArHUTHBIX KoJieOaHUH W €ero
pewenne. Koaddunmenr 3aryxanus u
norapupMUIECKuit JIEKPEMEHT.
Anepuoaudeckuil mpouecc.

YK-1
ITIK-6

26

BLIHy)K,HeHHBIC KoJIeOaHus

HMuddepenunansroe ypaBHEHUE
BBIHYXJICHHBIX MEXaHHYECKHX Koueba-
HUH M ero peumeHue. AMIUMTya u asa
TIPY BBIHYXXIEHHBIX Konebanusax. Cirydait
pesoHanca. Jluddepennumanbaoe ypaBHe-
HHE BBIHYXICHHBIX 3JEKTPOMArHUTHBIX
KonebaHui u ero pemnienne. [lepeMeHHbIH
TOK. Pe3onaHc HanpsiKeHU.

YK-1
I1IK-6

27

BousiHoBbIE TIpOLIECCHI

Bonnoseie mnporeccel. IlpogonbHbie u

YK-1




nonepeyHsle  BOJMHBL.  ['apMoHUueckue
BOJIHBL. YpaBHEHHE Oerymiedl BOJIHBI
JnurHa BOJHBEI U BOJIHOBOE uncio. OpoHT
BonHBL. @a3oBas ckopocts. OmHOMEpHOE
BOJTHOBOE ypaBHeHHE. CTosS4YHMe BOJIHEIL.
YpaBHeHHE CTOSIUEH BOJIHBI U €T0 aHATU3.
Ddodext Jlomrepa.

ITIK-6

28

3HeKTpOMaFHI/ITHa$[ BOJIHA

YpaBHEHHE 3JIEKTPOMArHUTHOW BOJIHBI.
BomHoBoe ypaBHEHUE. OcCHOBHBIE
CBOWMCTBAa  JJIEKTPOMArHWTHBIX  BOJIH.
Otpaxxenue u IIPEJIOMJICHUE
JJIEKTPOMArHUTHBIX ~ BOJH.  DHEPrus
IJIEKTPOMArHUTHBIX BOJIH. IMorox
sHepruu. Bextop Ymosa-IloiiHTHHTa

YK-1
ITIK-6

29

Wnrepdepenuns ceera

Wnrepdepenums cBeTa. Moso-
XPOMaTH4YHOCTb u KOTepEeHTHOCTh
CBETOBBIX BOJNH. Bpems wu jmiauHa
KOTE€PEHTHOCTH. Pacuer
UHTEePPEPEHIIMOHHON KapTHHBI OT IBYX
KOTEPEHTHBIX HCTOYHUKOB. OmnTHuYecKas
pasHocTh xoma. MutepdepeHmus B
TOHKHX IUICHKAX. IIpakTrueckue
MPUMEHECHHS uHTepdEpeHINH.
MsHoromyuesas uHTepdepeHuus.
WntepdepomeTpsl.

YK-1
I1IK-6

30

Judpaxmus ceeTa

Hdudpakuus cera. [Ipunnun [roiirenca-
Openens.  Meton 30 Dpenens.
Hudpakuus  OPpenenst Ha  KpyryioMm
orBepcTMM W aucke.  [udpakuums
®payHrodepa Ha OTHON IIETH.

YK-1
I1IK-6

31

Hdudpakumonnas perieTka.
IIpocTpaHcTBeHHas peleTKa

Hudpaxius Opaynrogepa Ha
IUGPaKIIMOHHON pereTke. Pemrerka kak
CIIEKTpaJIbHBIN mpuOop. Pazpemaromias
CIIOCOOHOCTh ~ ONTHYECKHUX  MPHOOPOB.
Judpakmuss  Ha  OPOCTPaHCTBEHHOMN
pemetke. Popmyna Bymsda-Bperros.
Ilonsitue 0  peHTreHorpaduyecKkoM
ananuse. [lonsarue o romorpaduu

YK-1
ITIK-6

32

BzaumopeiictBue  cBeTa ¢
BellecTBoM. Jlucrnepcus cBerta.

Hopmanbhas u aHOManbHas TUCIEPCHU.
[lonsiTHe 00  DJIEKTPOHHOH  TeopHH
gucnepcun  cera. [lormomenue u
paccesiHUE CBETA.

VYK-1
I1IK-6

33

BsanMmoneiictBue  cBeta  C
BEILIECTBOM. Ionspuzanus
CBETa.

EcrecTBeHHBIH U NOJSPU3OBAHHBIN CBET.
ITonsipusanmss cBeTa TIpU OTPaKCHHUHU.
3akon bprocrepa. 3akon  Mamroca.
Onruyeckast ~ aKTUBHOCTD. JIBoitHOE
Jy9enpenoMIICHAE. OnHOOCHBIE
KpucTaIbl. Tlonspu3alMoHHbIE TPU3MBL
u TTOJISIPOUTBI. HckyccTBenHas
ONTHYECKAasi aHU30TPOIUSL.

YK-1
I1IK-6

34

TemnoBoe H3JIy4YCHUC

TemmoBoe  w3nmydeHue.  AOCOJFOTHO
yepHoe  Temo. 3akoH  Kupxroda.
PacnipenencHue SHeprum B CHEKTpE
a0COJIFOTHO ~ YEepHOro  Tela.  3aKOH
Credana-bonbiMana. 3aKOH CMEIICHUS
Buna. KBanroBas rumote3a u Qopmyna
IInanka. BwBog w3 ¢opmynsl [Tnanka
3akoHOB Ctedana-bonpriMana n Buna.

YK-1
I1IK-6

35

KopnyckynsipHo-BOJIHOBOMI
JyaJlu3M CBETa M MaTepuu

OHeprus, Macca W HMITYyJIEC (OTOHA.
Bunbt  doTosnekTpudeckoro 3ddekra.

YK-1
IT1K-6




Bremnuit Gpotonddekt u ero 3aKoHEIL
VYpaBHeHne ONHIITEIHA AN BHEIIHETO
dboroaddekra. OnsiTel  JleOenena.
JlaBnenue cBera. KBaHTOBOE M BOJIHOBOE
oObsicHeHUe maBieHHus cBeTa. JddexT

Komnrona u €ero TEOopusl.
JlnmanexTuaeckoe €IMHCTBO
KOPITyCKYJIIPHBIX M BOJHOBBIX CBOWCTB
3JICKTPOMArHuTHOTO W3ITyYeHUsI.

T'umoresa  ne  bpoiina.  OmnbiTHBIE
000CHOBaHHUS KOPITYCKYJISIPHO-BOJIHOBOTO
Jyanu3ma YaCTHIL BEIIIECTBA.
CootHouleHne HEOIpeIeIEHHOCTEeN
Ieiizen6bepra.

36

OCHOBEBI KBaHTOBOI MEXaHHKH.
VYpasuenue lpénunrepa

BonHoBast pyHKIUS U €€ CTaTUCTUYCCKHUN
cmbicit. Obmiee ypaBuenue Lllpenunrepa.
YpaBuenue [penunrepa hibiE
CTAIlMOHAPHBIX cocTossHud. CBOOOIHAS
yactuna. Yactuma B OJHOMEPHOMU
MOTEHIIHAJILHOM sIME. TyHHENbHBIN

3 dexT.

YK-1
I1IK-6

37

CHeKTpBI aTOMOB U MOJIEKYJI

I'maBHOe, opOWTalTPHOE W MAarHWTHOE
KBaHTOBBIC uyucina. CHOUH 3JIEKTpPOHA.
CnuHOBOE KBaHTOBOE 4HUCIO. [IpuHIUN
ITaynu. PacnpeneneHue 53JE€KTPOHOB B
aToMax 1o  cocTosHUsIM.  CHeKTpbl
BOJIOPO/IOTIOIOOHBIX aTOMOB.
DHEpPreTuYeckue  yYpOBHH  MOJIEKYIL
Monekymnspasie cnekTpsl. [lormiomienue,
CIIOHTaHHOE M BHIHY)XJCHHOE H3ITydeHUE.
puaIun paboThl KBaHTOBOTO
reHeparopa (Jrazepa)

YK-1
ITIK-6

38

DONeMEeHTBl 30HHOW  TEOpUH
KPHCTAJIIOB.
DIEKTPONPOBOTHOCTH
METAJIIOB

®a3oBoe NTPOCTPAHCTBO. DIEMEHTapHAast
AYEeHKa. ITnoTHOCTB COCTOSIHUH.
[TpuHINT HEpa3InIuMOCTH
TOXKIECTBEHHBIX uacTUL. DepMHOHBI U
6030oHbl.  [loHsSTHE O  KBAHTOBBIX
ctatuctukax bosze-Oitnmrelina u depmu-
Hupaka. OnektponHslii @Depmu-ras B
MeTaiuie. Pacmpenenenue 31eKTpOHOB 1O
SHEPreTU4eCKUM YPOBHSM B MeTallle.
VYpoBenp  @epmu. Pazpemiennas u
3alpeIieHHasl 30Hbl.  3alOJIHCHHE 30H
JIEKTPOHAMHM: METAJLIbI, AUNIEKTPUKH U
MOTYTPOBOJHHUKH. DJIEKTPOIPOBOIHOCTH
METAJLIOB. SBnenue
CBEPXIPOBOAUMOCTH.

YK-1
ITIK-6

39

[TomynpoBoaHuku

CoOcTBeHHAs u TIpUMECHas
MIPOBOJMMOCTD MTOITYTIPOBOTHUKOB.
DNEeKTPOHHBIH u JIBIPOYHBIHN
MOJIYTIPOBOJAHUKU. YpoBeHb Depmu 11t
MOTYTIPOBOJHUKOB. YPOBHH TIPHMECH.

BuyTtpupezonaTopHas BOJIHOBOJHAsS
CHEKTPOCKOMUS IJIEKTPOHHBIX
COCTOSIHUIL. DOTONPOBOIUMOCTD
HOIYIPOBOJHHUKOB. Konrakr
3IEKTPOHHOTO u JBIPOYHOTO
MOIYNPOBOJHUKOB, p-n TEPEXO] MU €ro
BOJIbTAMIIEpHAs XapaKTEePUCTHKA.
DOTO3MEKTPHUECKHE SIBIICHHS B

YK-1
I1IK-6

10




noaynpoBogHukax. Dddekr [lenpToe.

40

DEeMEHTHI (1)I/IBI/IKI/I aTOMHOI'O
aapa. EctecTBennas u
HUCKYCCTBCHHAs
PaanoOaKTUBHOCTD.

CocTaB atoMHOro sifjpa. 3apsii, pasmep,
Macca aTOMHOro sjapa. MaccoBoe U
3apsanoBoe uucna. CHUH sapa U €ro
MarHuTHbIH MoMeHT. Hykionsl. [lonstus
0 TpHUpoxe SANCPHBIX CHI. SlnepHble
Mozenu. Jlepekt Maccel 1 SHEPTHS CBSI3U
aTOMHBIX si7iep. 3aKOH PaJHOaKTHBHOTO
pacmaga. Ilepron nomypacnana. Cpexnee
BpeMs OKM3HH PaIHOaKTUBHOTO spa.
AKTHBHOCTh HYKJIHAA. 3aKOHOMEPHOCTHU
o-pacmaga. 3akOHOMEPHOCTH [-pacmana.
Hetitpuno. AHTUHEUTPUHO. V-
W3IyYeHUs] PaJuOAaKTUBHBIX SAEP U €ro
CBOMCTBA.

YK-1
I1IK-6

41

SnepHbie peakuuu. SnepHas
SHEpreTUKa

Snepusbie peakuuu u 3aKOHBI
coxpaHenus. Peakuust npeneHus sapa.
Iernas peaxmus nenenus. Koaddumment
pa3MHOXKEeHHsT HEWTpoHOB. Kpurtnueckas
Macca. [loHsaTue o siAepHON SHEpTeTHKE.
Snepublii peakTop. Tepmosinepnast
peakmms ~ CHHTE3a  aTOMHBIX  sAep.
IpobGmemsl YIPAaBIIIEMOTO
TEPMOSIJIEPHOTO CUHTE3A.

YK-1
I1IK-6

42

DieMeHTbl PU3UKN
9JIEMEHTAPHBIX YaCTHIL

UYetsipe THIA (hyHIaMEHTAIBHBIX
B3aHUMOJICHCTBHIA. DieMeHTapHbIe
yactuipl. Kiaccubukaiuss u B3anMHAs
MPEeBPALIAEMOCTh 3JIEMEHTAPHBIX YACTHIL.
KBapku. Ilonstme 00  OCHOBHBIX
mpoOyieMax COBpeMEHHON (DU3HKH.

YK-1
I1IK-6

11




2.2 YyeOHO-MeTOANYECKAS KAPTA Y4eOHOM JUCIHMILIHHBI

Jlexum

E. =X 3 = e
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2-iit CEMECTP
Moayas 1
Tema 1. Beenenue. DIEMEHTBI KAHEMATHKHA IIp.Nel 5 3U3 2
MOCTYATETFHOTO u BpaIaTeIbHOTO JBIDKCHUS Kunematuka n
MaTepUaIbHON TOUKH JTUHAMUKA
MMOCTYIATEILHOTO
2 W BpAaIaTeIbHOTO
1 JBHIKCHUS
2 Tema 2. JluHaMuka NOCTYNATENbHOIO MBIKEHHS. 3aKOH JLp.Nel 5 313 1
COXpaHECHHS UMITYJIbCa 2 Onpenenenue 2
1 MOMEHTa HHEPIIUU
poTOpa IIMEKTPo-
JIBUTATEIIS
3 Tema 3. Pabota u 3Heprus. 3aKOH COXpaHEHHUS dHEPTUU B IIp.Ne2 3akousr 5 313 2
MEXaHUKe 2 COXpaHCHUS
UMITYJIbCa U DOHEPIUU
4 Tema 4. JluHaMuKka BpallaTelIbHOrO JABMKEHUS TBEPIOTO JLp.Ne2 2 5 313 1
Tena 2 N3yuenue 3akoHOB KP 9
MOCTYIATEIBHOTO
JIBYDKCHUS Ha
MallliHe ATByna
1581078 Nzyuenue
HEYIPYTOro
B3aUMOJEHCTBHS
5 Paznen 2. OcHOBbI  MOJIEKYJSIpHOH  (U3UKH H IIp.Ne3 5 313 2
TePMOAUHAMUKHI MonexymnspHo- 2
Tema 5. OCHOBBI MOJEKYJISAPHO-KHHETUIECKOW TEOpHUH | 2 KUHETHYecKas
TEOpHsI BENIECTBA.

12



HJICATTbHBIX Ta30B ["a30BbIe 3aKOHBI.
DneMEeHTBI
KJIACCUYECKOM
CTaTHUCTHKH.
6 Tema 6. DIeMEHTHI KIIACCUYECKOW CTATHCTHUKH. JL.p.Ne3 313 1
Pacnpenenenue bonpuimana. Pacnipenenenne MakcBemina Onpenenenue
MOMEHTa HHEPINU
METO/IOM
TpuPHUISIPHOTO
rojiBeca
7 Tema 7. SIBnenus nepexHoca IIp. Ne 4 SIBnenus 313 2
repeHoca KP 9
Tema 8. I[lepBoe Havaso TEPMOIUHAMUKHI Lp-Ned
Hzyuenue 313 1
8 KOHCepBar. IIKY 30
MEXaHUYECKOU
CHCTEMBI 13805
Onpenenenue
KoaduIrieHTa
BHYTPEHHETO
TpeHHUs
Monaysb 2
9 N IIp. .Ne5 TlepBoe 313 2
Tema 9. AmmabaTabIi nporecc. Kpyrossie mpomeccs 1 BTopoe Havana
TEPMOJNHAMHUKH.
TemnoeMKoCTb.
10 Tema 10. Btopoe HaJayo TEPMOIMHAMUKH. JL.p.Ne5 313 1
TepMomuHaMu4ecKas BEPOSITHOCTb. Omnpenenenne
OTHOIIICHHUS
teruioeMkoct  Cp
K CV
i Tema 11. PeanbHble rassl Tp. . Ne6 313 2
HamnpsoxennocTs

13




OJI1. IOJIA.

IIpunnun
CYNEpPIO3ULUH.
Pa6oTa B 3.
T10JI€, MOTEHIIHAL.
12 Tema 12. ®a3oBbIe EPEXO0IBI 2 JLp.Ne6 2 4 313 1
JIBu>KeHMEe Te B KP 9
OUCCUIIAaTUBHOM
cpene
13 Pa3nen 3. DiaekTpuyecTBO 2 IIp. Ne 7 4 313 2
Tema 13. DIEKTPOCTATHYECKOE MOJIE€ B BAKYYME OneKTPOeMKOCTS. | 2
Konnencaropsr.
4 DHeprus 1.
TIOTISL.
Tema 14. DnexrtpocraTuyeckas Teopema ['aycca 2 J. P. Ne 7 BJC | 2 4 313 1
14 METOJIOM
KOMITEHCAIH
15 | Tema 15. DnekTpuueckoe MoJye B BEIIECTBE 2 IIp. Ne 8 2 4 313 2
OneKTpuuecKuit
TOK
16 Tema 16. IIpoBogHMKM B  3JIEKTPUUECKOM  Hoje. | 2 JLp.Ne 8 2 4 313 1
DIEKTPOEMKOCTh Omnpenenenne KP 8
€MKOCTH
KOHJICHCaTOPOB C
TIOMOIIBIO
JIEKTPOCTATUIECK
OT0 BOJIBTMETpA
17 Tema 17. IlocrosHHbIM >nekTpudeckuil Tok. Knaccuueckas | 2 4 313 1
SIEKTPOHHAs Teopus IPOBOJUMOCTH METAaJlIOB. IIKY 30
OnexTpuuecKuil TOK B rase
18-20 36 ITA(3x3) 40
Hroro 3a cemectp 34 16 16 114 100

14




3-it CEMECTP

Tema 26 BriayxaeHHbIC KOeOaHUs

Onpenenenre TOYKU
Kropu  deppomaruur
HBIX MaTepHaJloB

Moayas 1
Pasnen 4. Marnerusm. 2 JLp.Ne 9 IIp. Ne 9 313
Tema 18. MaruuTHoOE 1OJE B BAKyyMe DKCcrepuMeHTalIbHAS MarnutHoe nose. 3-
. npoBepka 3akoHa bro- H bro-Casapa-
Tema 19. MarautHoe o€ B BakyyMe. MarHUTHBIH MTOTOK C
aBapa-Jlarmumaca nis Jlarmaca. Cuna
KpyroBOTO KOHTYpa ¢ Jlopenmna. 3akoH
TOKOM Awmriepa.
Tema 20. /IBmkeHne 3apsSHKCHHBIX YaCTHI] B MAHUTHOM TIoJie. | 2 JLp.Nel0 313
Omnpenenenne
TOPU30HTAIBHOM COC-
TaBJISIONICH HampshKe-
HHOCTH  MarHUTHOTO
noJsis 3emMiiu
Tema 21. SIBneHue 31eKTpOMarHUTHOM MHAYKIUU. SIBneHue | 2 JLp.Nell IIp. Ne 10 3axon 313
CaMOWHIYKIHH Onpenenecnre MOJTHOTO TOKa JIJIst
Tema 22. MarHuTHBIC MOMCHTHI aTOMOB. JlMaMarseTusM. YICITBHOTO 3apsiia MAarHUTHOTO  ITOJIS.
[Napamaraetusm JJIEKTPOHA  METOJIOM MarHuTHOE TOJIC B
MarHeTpoHa BEIIECTBE.
Tema 23. deppomaraeTusm 2 JLp.Nel2 313
Omnpenenenne KP
WHAYKTUBHOCTH u
E€MKOCTH
KOH/ICHCAaTopa
Pa3gen 4. Kosie6aHust 1 BOJIHBI 2 JL.p.Nel3  Usyuenue Ne 11 MarauTHBIH 313
Tema 24 ["apMoHNYecKHe KOJIeOaHUs dbexra Xonna EOEOK'
Tema 25 3aryxaromue KojcOaHus abora
TepEeMEIICHUS
MPOBOJTHUKA C
TOKOM B
MAarHATHOM IIOJIC .
SC uHAYKIUYU U
CaMOWHIYKITHH.
KOJIeOaHMS.
DHeprus MarHuT-
HOTO TIOJIS.
DKCTPaTOKH
2 JLp.Nel4 313

15




7 Tema 27 BomnHOBBIE IPOIIECCHI JLp.Nel5  H3zyuenue Ne 12 313 2
Pa3znen 5. BosiHOBasi 4 KBAHTOBasi ONTHKA 3aKOHOB  KOJeOaHHS T'apmonmnueckue
(usryecKoro KoJieOaHMs ¥ UX
Tema 28 JnexTpomMarHuTHas BOJIHA
MasTHHKA XapaKTePUCTHKH.
DHeprus TapMOHU-
YEeCKHUX KoJieOaHui.
3aryxamomue u
BEIHYK/ICHHEIC
Kose0aHus
8 JLp.Nel6  Uzyuenwme 313 2
Tema 29 NuTepdepentst cBeta CBSBAHHbIX Kp 7
konebanuid. buenus IIKY 30
Mopyas 2
9 Tema 30 JIudpakuus cBeta JIp.Nel7  H3zyuenue Ne 13 BonnoBble 313 2
3aTyXarolnX MIPOLECCHI.
Tema 31 Jludpaknuonnas pemerka. IlpocTpaHcTBeHHas yXarom pou
JJIEKTPOMAarHUTHBIX Wnrepdepenums
pelieTka N
KoJeOaHun BOJIH.
10 . JLp.Nel8  Pezonanc 313 2
Tem 32 BsaumopeiictBue cBera ¢ BemiecTBoM. [lucnepcus N
HaTIPSKCHUN
CBeTa.
11 . JLp.Nel9 MUsmepenue IIp. Ne 14. 313 2
Tema 33 B3aumopeiictBue cBeta ¢ BeuiectBoM. [lonspuzanus
cBeTa JUTHHBI BOJTHBI Judpaxius cBera KP 6
MOHOXPOMAaTHYECKOTO
Tema 34 TemoBoe u3mydeHne CBETa C  IOMOIUBIO
HHTEpPEepoMeTpa
MaiikenbcoHa
12 Paznen 6. DjeMeHTHI KBaHTOBO (U3MKH aTOMOB, JLp.Ne 20 313 2
MOJIeKY 1, TBEPABIX TeJl Onpenenenne
Tema 35. KopmyckyaspHO-BOTHOBOM Ayanu3M cBeTa H paauyca KPUBH3HbI
MaTepuu JUH3Bl C TOMOUIBIO
xonen HeroToHa......
13 . JLp.Ne 21 IIp. Ne 15 31 2
Tema 36. OcHOBBI KBAaHTOBOM MEXaHHKH. YpaBHEHHE P P 3
N Onpenenenue Ionspuzanus
Ipénunrepa
ToKa3aTess CBeTa.
Tema 37. CnexTpsl aTOMOB U MOJIEKYJI NIPEJIOMIIEHHS] TBEPIBIX
¥ )KUJKUX Cpex
14 Tema 38. DieMeHTBI 30HHOW TEOPHH  KPUCTAILIOB. JLp.Ne22  TlIpomepka 313 2
ONeKTPONPOBOIHOCTh METANITIOB 3akoHa Mamtoca

16




15 2 JLp.Ne23  Uzyuenwue | 2 IIp. Nelé6. 2 313 2
Tema 39.  Homynpososuic 3aIE)OHa CT}é(I)aHa- TSHJ'IOBOG 3
Bonpumana H3ITyYeHHE
Paznen 7. JyeMeHTbl (M3UKH ATOMHOIO siApa H DoToachdexr.
JJ1eMEHTAPHBIX YACTHI Tlaserme ceTa
Tema 40. DnemeHThl (U3UKU aTOMHOTO sapa. EcTtecTBeHHAs Ko
PIYCKYIISIPHEIC
M UCKYCCTBEHHAsI PalNOAKTHBHOCTh CBOICTEA /M
W3y YCHHUS.
16 2 JLp.Ne24  Uzyuenue 3 313 2
Tema 41. SnepHbie peakuuu. SnepHas dHEpreTHKA BHOLIHCTO KP 6
¢dorordpdexra
17 Tema 42. DnemeHTHI GU3MKH DJIEMEHTAPHBIX YaCTHIL 2 g3z ﬁﬁfxfeﬁcmue 1 2 6 I?Igi’ 320
H3ITY4EHHMS C
BEILECTBOM HIIH
Ho3umerpust
WIIN SnepHbie
peaKkIuu. Snepunas
SHepreTuka
18- 36 ITA(3K3) 40
21
34 34 16 96
HToro 3a cemectp

313 — 3amuTa 3aganust A1l IPAaKTHYSCKUX U JTAOOPATOPHBIX 3aHSTHIA;
[TKY — npoMeXyTOYHBIH KOHTPOJIb YCIIEBAEMOCTH;

[IpunsThIE 0003HAYEHUS:
KP — kxoHTponbHasg paboTa HpPOBOAUTCS B BHUJAE TEOPETUUYECKOH IPOBEPKH, KOHTPOJIBHOIO TECTUPOBAHMS, INPAKTUYECKOW MPOBEPKU WU B
KOMOMHHUPOBAaHHOU Gopme;

ITA — Tekymias arTecTaiuu.

HToroBas oleHKa OmnpeelsieTcss Kak CyMMa TeKYIIEro KOHTPOJIS U IPOMEKYTOYHOM aTTECTAIlMA U COOTBETCTBYET Oaliam:
DK3aMeH

Orenka

OTan4HO

Xopo1o

YIIOBHGTBOPI/ITeHBHO

HeynosneTBopuTensHO

Bamer

87-100

65-86

51-64

0-50
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[Ipu u3yd4eHnn MUCHUIUIMHBI UCIIOIB3YETCSl MOIYJIbHO-PEUTHHTOBAas CUCTEMA OIICHKU 3HAHUM
cTyneHToB. IIpuMenenne GopM W METOJIOB MPOBENCHUS 3aHATUN MPU U3YYCHHUH PA3IHYHBIX TEM

Kypca ImpeJICTaBIeHO B TabIuIE.

Ne ®opMa npoBeIeHUs Buj ayninTopHbIX 3aHATHI Bcero yacos
n/n 3aHATHUSA Jlexuun IIpakTnyeckue JlaGopaTopHble
3aHATHUSA 3aHATHSA
1 TpaguiioHHbIE Temsl: NeNe 1-3, 5- | IIp. p. NeNe 2—4, | JI.p. NeNe 1-24 62+28+48
16, 18-20, 22-42 6-9,11-16
2 MynbsTHMe IR Tembr: NeNe 4, 17, JLp. Ne 25 8
21
3 [Ipo6nemusie / [p.p.Ne 1,5 4
npoOIeMHO-
OPUEHTUPOBAHHbBIE
UTOI'O 68 32 50 150
4 OHUEHOYHBIE CPEACTBA

O1eHOYHBIE CPE/ICTBA KOHTPOJIS 3HAHUH CTYJICHTOB BXOJAT B COCTaB Y4eOHO-METOAMYECKOTO

KOMIIJICKCAa JUCHUILNIMHBI W XPAHATCA Ha Ka(benpe. OL[GHO‘-IHLIC cpeacrBa Mo AqUCHUIIIINHC

«Du3uka» BKIIIOYAIOT:

Ne ni/m Buj oneHOYHBIX cpeAcTB KonnyectBo
KOMILJIEKTOB

1 3amanus 71 KOHTPOJIBHBIX paboT, B BUIEC TECTUPOBAHMS. 6

2 Bomnpocks k 3x3amMeHam 2

3 DK3aMeHaIlMOHHbIC OUIICTHI 2

4 3amanus A1 MPAKTHYECKUX U Ja0OPaTOPHBIX 3aHATHI 8

5 METOJIUKA U KPUTEPAU OIIEHKA KOMITIETEHIIUI CTYJIEHTOB

5.1 YpoBHu chopMHpPOB aHHOCTH KOMIETEHIUH

Ne YpoBHaH cHOPMHPOBAHHOCTH
/1 | KOMIIETCHIINU

CopneprkaTeTbHOE ONMICAaHUE YPOBHS PesynbraTe! 00y4deHns

YK-1. CnocobeH ocCylecTBIATh MOWCK, KPUTHYECKUH aHalM3 M CHHTE3 HMH(GOpMAalWu, MPUMEHSTH
CHCTEMHBII MMOJIXO0/ AJIsl pelIeHHs MOCTaBJICHHBIX 33124

NYK-1.5. BrwisBIsSIEeT €CTECTBEHHOHAYYHYIO  CYIIHOCTH  TPOOJIEM, BO3HHKAIONIUX B  XOHC
npo(hecCHOHANBHON NEesTeNPHOCTH W TPUBJIEKAET /IS HMX PEIIeHHS COOTBETCTBYIONMH (HHU3HUKO-
MaTeMaTUYECKUU ammapar.

1 IToporoBslii ypoBeHb CryneHT mnoHuMaeT mnpoiaeHHbIN | BolmonHenne — 3agaHuil  Ha
Marepuall, HO HE MOXECT | MpakTUYECKUX 3aHATUSIX.
TCOPCTHICCKH 060CHOBATh | Byinonmenne  MaGOPATOPHBIX
HEKOTOpBIE BBIBOABI, JIOITyCKaeT
pador.
OIMOKH 00IIEeT0 XapaKTepa.
2 [IpoaBuHYTHINH ypOBEHD Crynenr  rnyboko  moHumaeT | CaMOCTOATENbHOE peuieHue
NPOUJCHHBIl ~ MaTepual, YMECT | hu3HdecKux 3a1a4 Ha
OICHUBATDH bakTeL, | poaxrieckix 3QHATHAX.
CaMOCTOSTEIIbHO paccyxnaaer,
3ammra 71a00paTOpHBIX PadoT.
OTIMYAETCS CIOCOOHOCTBIO
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000CHOBAaTh BBIBOJIBI U Pa3bsACHATH
1504 B JIOTUYECKON
[MOCJIE0BATEILHOCTH.

3 Brlcokuii ypoBeHb

Crynentr  riyOOKO  HOHUMAET
MPONACHHBIM MaTepuain, OTBEYaeT
YEeTKO U BCECTOPOHHE, YyMEeT
OLIEHUBATh (aKTBl, HCIOJIB3YET
HAY4HYIO TEPMHHOJIOTHIO,
CaMOCTOSTEIILHO paccyxnaaer,
OTJIMYAETCs CIIOCOOHOCTBIO
000CHOBATH BBIBOJBI U Pa3bIICHATH
15,4 B JIOTHYECKOHI
II0CJIEJOBATEIbHOCTH.

Pemienne OKCIICPUMCHTAIIbHBIX

3amaq Ha CEMHHAPCKUX,
1a00paTOPHBIX U MPAKTHYECKUX

3aHATUAX.

KOMHCTCHL{I/ISI TIK-6 Crioco6eH UCMOab30BaTh 3aKOHEI U METOAbI MAaTCMAaTHKH, CCTCCTBCHHBIX,
TYMAaHUTAPHBIX U SKOHOMHUYCCKUX HAYK IIPpU PCHICHUN HpO(l)GCCI/IOHaJ'IBHLIX 3aJga4.

HIIK-6.2 CrtocoOeH IPUMEHSITh B TIOBCETHEBHON JACATSIIBHOCTH 3HAHUS (DU3UIECKUX 3aKOHOB

1 IToporoBsiii ypoBeHb CrtyneHT criocoOeH BBISBHUTh
C€CTECTBCHHOHAYIHYIO CYLIHOCTD Brimonmnenne  mabopaTOpHBIX
M3yYaeMBbIX TIPOOJIeM, HO HE MOXKET pabor.
BBIOpaTh COOTBETCTBYIOIIUI
(hM3MKO-MaTeMaTHYECKHI anmapat
JUIST OTIMCAHMSI TIPOOIIEM

2 IIpoaBUHYTEII YPOBEHB Crynentr  crmocobeH  BBIIBUTH | CaMOCTOSTEBHOE perieHme
€CTCCTBCHHOHAYYHYIO CYIIHOCTBb (I)I/IBI/IIICCKHX 3a/1a4 Ha
U3ydaeMbIX MpooJsieM, crocoOeH NPAKTHYECKHX SAHSTHSIX.
BEIOpaTh COOTBETCTBYIOIIHHA 3 6 6

- ammuTa J1abopaTopHBIX pabdoT,

(u3MKO-MaTeMaTHYECKHH armapar
JUTSL ONIMICAHUS TIPOOIIEM HancaHne pegepatos

3 Bricokuii ypoBeHb CtymeHT  cnocoOEH  BBISBUTH | PemeHue sKCIepuMEHTATbHBIX
€CTCCTBCHHOHAYYHYIO CYIIHOCTb | 3amayq Ha CEMUHAPCKHUX,
M3YHaeMBIX  TPOONEM,  3HACT | jaGopaTOPHEIX U IPAKTHUECKHX
CYILIECTBYIOIIME METOMBI PEUICHUS samsTIIX, yaacTHe B CHIIP
MOCTAaBJICHHBIX 3a7ad W 3HaeT,
Kakod HEOOXOIWMO TPHUBJIEYD IS
UX PEIICHUs COOTBETCTBYIOUIUI
(hu3HKO-MaTeMaTHUYECKHH ammapar

5.2 MeTtoauka oeHKH 3HAHUI, YMEHU M HABBIKOB CTY/I€HTOB

OO6mrast orieHKa 3HAHWN, YMEHUW M HABBIKOB CTYJIEHTOB 3aKJIIOUACTCS B aHAJIU3€ MX pabOThHI
IpU BBINOJHEHUHM MMM PA3IMYHBIX BUJIOB 3aHATHH. Tak mpu KpaTKOM OMpPOCE CTYJIEHTOB MeEpea
HayajoM JICKIIMU O pe3yJibTaTaM MpeAbIAyled JIEKIMA OLECHUBAIOTCA MX 3HAHUS B NMOHMMaHUU

paHEeC HU3JIOKCHHOI'O MaTrcpHuaJia.

IIpy npoBeneHuM CTyAcHTaMU HU3MEPEHUM BO BpeMs

7a00paTOPHBIX pabOT OIEHWBAETCS, HACKOJILKO TJIYOOKO OHHM OBJIaJIe]M HaBBIKAMH pPabOTHI C
HU3MCPUTCIIBHBIMU HpI/IGOpaMI/I, a IMPU BBIMMOJIHCHUU UMH PACUCTHBIX SaﬂaHI/Iﬁ IMIPpU BBI3OBC K OOCKE
WA CAMOCTOSITENTLHBIX paboT OllEHUBAaeTCs UX (PU3UKO-MaTeMaTndecKas KyJIbTypa.

PesynbraTel 00y4yeHus

| OrneHovnble cpencra™

VK-1. Cnocoben ocywecmanamos HOUCK, KPUMUYECKULI AHATU3 U CUHME3 UHDOpMayul, NPUMeHsms

cucmeMHblll N00X00 01 peulerlsi NOCMABIeHHbIX 3a0ay

Brimonraenne 3aJaHNuN

3aHATHUAX.

Ha

BrinonHeHne 1abopaTopHBIX padoT.

IMPaKTHYCCKUX

3a,Z[aHI/I}I JUTA TIPAKTUYCCKUX 3aHATUH.

TpeboBaHus K OTUETY 1O JIAOOPAaTOPHEIM paboTaM

CamocTosTebHOE pelIeHne (PU3NIeCKuX 3amad

Ha NIPAKTUYECKUX 3aHATHSIX.
3amuTa 712a00paTOPHBIX

pabora
pabor.

3agaHust AT MPAKTUYECKUX 3aHATHH, KOHTPOJBHAS

TpeboBaHus K OTUETY N0 JIAOOPATOPHEIM paboTaM
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Pemenne  sKclepuMEHTaIBHBIX — 3a7ad  Ha
INPaKTU4YEeCKUX U J1a0OpaTOpHBIX  3aHATHIX,
yuactue B CHUP.

KOHTpOJIbHAs paborta, JaboparopHas pabora,

yyactue B HTK

IIK-6 Cnocoben ucnonv3oeams 3aKOHbL U MEMOObL mMamemamuKu, eCmeCcnmeerHblx, CYMAHRUMAPHbLIX U
IKOHOMUYECKUX HAYK npU peuteHuu I’lpOQbeCCUOHCZJleblx 3a0au.

BerInonHeHe 1a00paTOPHBIX padoT.

TpeboBaHUS K OTUETY IO TaOOPATOPHBIM paboTaM

Pertenne ¢usnveckux 3amad Ha MPAKTHUYCCKHX
3aHATHSX, BBIMOJHEHUE JAOOPATOPHBIX paborT,
HanucaHue pedepaToB 1Mo pasgeny (pHU3MKH
«TepMoTUHAMUKAY.

3aganus Wi OPAaKTHYECKUX 3aHaThi. TpeOoBaHUs K
OTYETY TO JIadOpaTopHBEIM paboTaM, 3aIIuTa
pedepaToB

Pemenune ¢Qusndeckux 3amady Ha MpaKTHYECKHX

3ajanus Ul (PAKTHYECKHUX 3aHATHH, KOHTPOIHHOU

3aHATUAX, KOHTPOJIBHOW paboTe. BrimomHeHue
71abopaTOPHBIX pabor, MIPOBEICHHE
nabopaTopHBIX 9KCIEPHUMEHTOB, 3aImTa
nabopaTopHbBIX paboT Mo paszfgenam (U3HKH,
yaactue B CHUP.

paboTel. TpeboBaHUs K OTUETY 1O JTAOOPATOPHBIM
pabortam, npencrarieHue pedynbraroB CHUP na
KOH(EpEeHLINH.

5.3 Kputepuu oueHKH NPaKTHYEeCKUX padoT

[IpakTrueckue 3aHATHS OIEHUBAIOTCA IO BBIMOJHEHUIO KOHTPOJIBHBIX PabOT, KOTOPHIE
BBITIOJHSIOTCSA TIO TPEM IUIAAKTUYECKUM EIWHUIAM s Kaxaoro monyns. Kaxmas pabora 1o
OJHON AUAAKTHYECKOW €IUHMIE BKJIOYaeT OT 8§ 70 14 BOMPOCOB MO TEOPUHU, MPEICTABISIOMIMX
co0oil crmyuaiiHyl0 BBIOOPKY, W OAHY 3amady. Kaxaplii mpaBUIBHBIA OTBET Ha TEOPETHUCCKHIA
Bompoc oreHuBaercs B 0,5 OammoB. Kaxkmas 3amavya oneHMBaAeTCs OT HyJIsS 70 2 OaioB B
3aBUCHUMOCTH OT KauyecTBa €€ BbINIONHEHUs. MToroeas OLEHKAa TMOJy4YaeTcsi MPOCTHIM
CYMMHUPOBAaHHEM B HWHTEpBaJe OT 6 10 9 OAIJIOB C OKPYIJIEHHEM [0 IIEJIOr0 YHCJIa B TOJb3Y
CTYyJICHTA.

5.4 Kpurtepuu oneHKH J1ab0paToOpHbIX padoT

Kaxxnast BbImonHEeHHas! M 3allUIIeHHas J1abopaTtopHas paboTa oneHuBaroTcs B 2 6amna. lpu
sToM 1 Gamn HayuciseTCsl 3a BBIMOTHEHUE PaboThl U 1 Oamn 3a odopmileHHE OTYETa U 3AIIHUTY
paboThl B 3aBHCHMOCTH OT KadecTBa O(GOpMIICHMS M YPOBHS 3HAHUH CTy/AE€HTa IO TEMaTHKe
paboTel. Eciii Mo oKOHYaHHMIO MOAYJs jJabopaTopHas paboTa BBIMOJIHEHA, HO HE 3alUIICHA, TO
0aJuTbl 1O HEl HEe HAYMCIIAIOTCS M OHA TOMAJaeT B pa3psijl 3aJ0JKEHHOCTH.

5.5 KpuTepum o11eHKH 3K3aMeHa

DK3aMeH MPOBOJIUTCS B JABa dTamna. [lepBblil aTam BKIIOYaeT B ceOsl OTBET Ha 3 BOMpoca Mo
TEOpUH, MPEACTABISAIONIMX COO0OM CilydyallHyr0 BBIOOPKY M3 CHHCKa BOIPOCOB BBIHOCHMBIX Ha
9K3aMEH, U OJIHY 3a/ady.

Kaxxnprii mpaBuIbHBIA OTBET Ha BOMPOC W 3ajada OIEHHUBAECTCS OT HYJSI 10 5 OajuioB B
3aBUCUMOCTH OT KaUeCTBa €€ BHIIIOJHEHUS.

Bropoit sram 3akmroyaeTcss B KpaTKOW Oecene CO CTYACHTOM I10 OCHOBOIOJIATAOIIAM
BOIIPOCaM Kypca, 00beIMHEHHBIX B 4 6y10Ka. DTOT 3Tamn oneHnBaercs ot 0 10 5 0aioB Mo KaxaoMy
0JIOKY B COOTBETCTBUH CO CJICTYIOIITUMHU TPEOOBAHUSIMHU.

¢ 5 0amaoB — cryneHT MIyOOKO TMOHMMAeT MpPOHJAEHHBIA MarepHuaj, OTBEYaeT YETKO H
BCECTOPOHHE, YMEeT OLEHUBaTh (aKThl, MHCIOIB3YEeT HAYUYHYI0 TEPMHUHOJIOTHIO,
CaMOCTOSITENIbHO ~ PacCyXJIaeT, OTJIMYAeTCs CHOCOOHOCTBIO O0OOCHOBATh BBIBOABI U
pPa3bACHATH MX B JIOTMYECKON I10CIIEOBATEIbHOCTH, JAeT pa3BEpHYTHI OTBET Ha
MTOCTAaBJIEHHBIN BOIPOC M YETKO OTBEYAET HA JIONOJIHUTEIbHBIE BOIIPOCHI.

¢ 4 0Ganna — cTygeHT TIyOOKO IMOHMMaeT NpPOHJIEHHBIH MaTephall, OTBEYAeT YETKO H
BCECTOPOHHE, yMEeT OIEeHUBaTh (aKThl, CaMOCTOSTENBHO PACCYXKIAeT, OTIMYAETCS
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CIIOCOOHOCTHI0 00OCHOBAThH BBIBOJIBI M PA3bACHATH UX B JIOTMUECKOM MOCIIEI0BATEIbHOCTH,
HO JOITYCKACT OTACIBbHBIC HCTOYHOCTH, B TOM YUCJIC U HA JOINNOJIHUTCIILHLIC BOIIPOCHI.

¢ 3 0amna — CTYIEGHT TNOHUMAET NPONAECHHBIA MaTepuana, HO HE MOXET TEOPETUUYECKHU
000CHOBATh HEKOTOPBIE BHIBOIBI, TOMTYCKAET OMMOKH OOIIETO XapakTepa.

¢ 2 Jaju1a — CTYAEHT OTBEYaeT B OCHOBHOM IIPaBWJIBHO Ha IOCTaBJIEHHBI BOIPOC, HO
YYBCTBYCTCA MEXAaHHNYECKOC 3ay4YMBaHUC Marcpuajia, OTCYTCTBYCT JIOTNYCCKaA
MOCJIEI0BATEIbHOCTh MPU M3JI0KEHUH OTBETA, HE MOXET OTBETHTh Ha JOMOJHHUTEIbHBIC
BOIPOCHI.

¢ 1 0ann — B oTBeTE CTYJIEHTa MMEIOTCS CYIIECTBEHHbIE HENOCTAaTKHU, MaTepuall OXBayeH
«TIOJIOBUHYATO», B PACCYXACHUSX JOMYCKAIOTCS OUTMOKHU

¢ 0 0a/10B — CTYZIEHT UMeeT oOlee MpeiCTaBlIeHHue O BONPOCE, OTBET CTYACHTA MPAaBUJICH
JTUIIb YacTUYHO, TPU PA3bSICHEHHMH MaTepuana JOMYCKAIOTCS Cepbe3HbIe OIINOKH,
OTCYTCTBYET TE€XHHYECKass TEPMHHOJOTHS, HE MOXET HCIPABUTh OIIUOKHA C IOMOIIBIO
HaBOAAMIIUX BOIIPOCOB.

HroroBas olleHKa MOJy4yaeTcsl MPOCTHIM CyMMHpOBaHUEM OaJuIOB 3a MUCbMEHHBIE OTBETHI U
OTBETHI 3a Oecey 1Mo BCeM paszeaM Kypca.

6 METOINYECKUE PEKOMEHJAIIMM TI0 OPTAHM3AIIMM W
BBIMOJHEHUIO CAMOCTOSITEJBHON PABOTHI CTYJIEHTOB MO YYEBHOM
TV CHATIIINHE

[Ipu u3yyeHUH TUCHUIUIMHBI HCTIONB3YIOTCS Ceayroe popMbl CaMOCTOSTEIbHON paboThI:
pelieHne MHANBUIYAIbHBIX 337]a4 BO BpeMs MPOBEJACHUS MPAKTUYECKUX 3aHSATUHN O]l KOHTPOJIEM
IpenoaaBaTess; MOAroToBKa pedepaToB, YCTHBIX BBICTYIUICHUH IO 3a/laHHOM TeMaTHKe; Hay4HO-
UCCIIeIOBATENbCKast padoTa; MOArOTOBKA K YCTHOM 3alIUTe TA0OPATOPHBIX padOT MO KOHTPOIBHBIM
BOIIPOCAM.

[lepeueHb KOHTPOJBHBIX BOMPOCOB W 3aJlaHUU I CaMOCTOSITENIBHONH PabOTHI CTYJIEHTOB
NpUBEJeH B MpUiokeHHMH W XxpaHutcsa Ha kadenpe. st CPC pekoMeHIyeTcsi HMCIOJIb30BaTh
MCTOYHHUKH, TPUBEACHHBIC B II. 7.

Kpurepun onenku: 6amisl 3a paboty garorcs B pazmepe oT 0 g0 10 6amioB. MakcumManbHBIHA
Oanm nmaercs 3a MPaBWIBHBIA XOJ pEUICHHUS 3a/1ad, MOAPOOHOCTh M MPABUIBHOCTh H3JIOKCHHUS
TEOPETUUECKOr0 MaTepuasa, MoAroTOBKY JOKJIA0B Ha HayyHble KOH(MEPEHIIUH.

7 YYEBHO-METOIUYECKOE MW HWH®OPMALIMOHHOE OBECIHEYEHHE
YYEBHOU JUCTIIUITJIMHBI

7.1 OcHOBHasl IUTEPATYpPa

Ne Bubnmorpaduueckoe onucanue I'pud Komruecrso
/11 P P IK3EMIUIIPOB
1 Cagenbes, U. B. Kypc obmieit pusuku: yued. mocodbue: B3 | PekomeHmpoBaHO 30

1. T.2: DnextpuduecTBo 1 MaraeTu3M. Bomapl. Onitrka / . | MuHHCTEpCTBOM 00pa3oBaHus

B. Cagenebes. - 15-¢ u3g., crep. - CII6. ; M. ; KpacHonap : P® B kauecTBe yueOHOrO

Jlansp, 2019. - 500 ¢ mocoOus IS CTYJICHTOB BY30B
2 Cagennes, U. B. Kypc o6mieit pusuku: yued. mocobue: B3 | PekoMeHm0BaHO 30

1. T.3: KBanToBas onruka. Aromuas ¢usuxa / 1. B. MunucrepcTBoM 00pazoBaHust

Cagenbes. - 13-¢ u3n., crep. - CII6. ; M. ; KpacHomap : P® B kauecTBe yueOHOTO

Jlans, 2019. - 320c mocoOus IS CTYJICHTOB BY30B

7.2 lonoJHNUTEIbHAS JHTEPATYpa:

e Bubnmorpaguueckoe onucanue I'pud Kouriectso
/11 P P IK3EMIUISIPOB
1 Tpodumosa, T.U. Kypc ¢pusuku: Yuednoe nocodue s PexomennoBano 90
BTy30B / T.W. Tpodumosa — M.: U3x. «Briciuas mkonay, MunucrepcTBoM 00pazoBaHust
2017.— 560c P® B kauecTBe yueOHOTO
nocobus
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2 Tpodumosa, T.U. Kypc ¢puzuku. 3agaun 1 pereHus. YMO 1o o6pazoBaHuIo B 15
VYuebnoe nocobue aist Bry3os/T.U. Tpodumona, A.B. obmactu mMat. 1 nH}. MuH-Ba
®upco.— M.: U3xa. «Axagemus», 2004.—592c. obpaszopanust PO B xauecte YII
JUISL BTY30B
3 Cagenbes, U. B. Kypc obmieit pusukun: yued. mocodbue: B3 | PekomeHmoBaHO 30
1. T.1 Mexanuka / W. B. CaBenbes. - 15-¢ u3x., cTep. - MuHUCTEPCTBOM 00pa30BaHUS
CIIb. ; M. ; KpacHopap : Jlanb, 2019. - 432¢ P® B xauecTBe yueOHOTO
mocoOus 7S CTYJICHTOB BY30B
4 Uepror A.I'., BopobreB A.A. 3amaunuk no puzmke. — M.: PexomenmoBano MuH-BOM 10
«AmssHCy, 2019. - 640c. obOpazoBanus PO B kau-Be YII
JUTS BTY30B
5 Bonbkenmrreitn, B.C. CoopHuK 3a1a4 1o o01meMy Kypcy Pexomennosano MuH-BoM 50
¢usuku.— M.: U3a. «Hayxka», 2003.— 328¢ oOpazoBanus PO B kau-Be YII
JUTS BTY30B
6 CeHa, JI.A. Enqunanne! (GU3NYeCKUX BEITUYUH H UX PexomenmoBano MuH-BOM 3
pasmepHocTh. — M.: Hayka, 1988.—432 c. oopazoBanust CCCP B xau-Be
VII nns BTy30B

7.3 IlepedyeHb HAIJISIAHBIX M JAPYIHMX IOCOOMI, MeTOAUYECKHX PEKOMEHIAUMI 10
NPOBEACHUI0 KOHKPETHBIX BHAOB YU4eOHBIX 3aHATHI, a TaK:Ke METOANYECKHX MAaTEePHAJIOB K
HCIIO0JIb3yeMbIM B y4e0OHOM Ipolecce TEXHHYECKHM CpeAcTBaM

7.3.1 Metoauyeckue peKOMeHAAlUH

1. JIsmua A.U., TluoBapoBa E.B. Xomuenko A.B. ®usuka. JIabopatopHbIii MPaKTHKYyM I10
Kypcy QU3MKH IJIs CTYJACHTOB BCEX CIICIMATBHOCTEH M HAMpaBICHHWH MOATOTOBKH JTHEBHOH H
3a04HOM opM 00yueHuss. MarautHoe noje. — Morunes: BPY. 2023, 48 ctp. (36 3k3.).

2. Xomuenko A.B., Jlanun A.U., 'nmymenko B.B., Mankesnu H.C. ®usuka. JlabopaTopHslii
MPAKTUKYM MO Kypcy (QU3MKH AJIsi CTYJE€HTOB BCEX CIELMAaIbHOCTEN M HaIpaBIEHUN MOATOTOBKH
JTHEBHOH 1 3a0uHOM (hopMm 00yuenus. Konebanus u Bonusl — Morunes: BPY 2023, 48 ctp. (36 3k3.).

3. Jlamun A.U., TTuBoBapoBa E.B., Xomuenko A.B., lllynera A.B. ®usuka. JlabopaTopHbIit
MPAKTUKYM TO KypCy (U3UKH IJIsi CTYJEHTOB BCEX CIICUATbHOCTEH W HAIMpPABJICHUN MOATOTOBKH
JTHEBHOU W 3a04HOM opM 00ydeHusi. Ontuka. Yacts 1. — Morunes: BPY. 2023, 48 ctp. (36 5k3.).

4. Mankesnu H.C., YynakoBckuii I[.51. ®uszuka. Mertoanveckue peKOMEHIAUH K
MPAKTUYECKUM 3aHSATHUSAM /ISl CTYJICHTOB BCEX CIIENUATBHOCTEH U HAPaBIECHUI MOJrOTOBKU OYHOM
1 3a0uHOi (hopm oOydeHus. Mexanuka. OCHOBBI MOJEKYIIPHOU (DU3UKA M TEPMOIUHAMUKH. —
Moruines: bPY. 2023, 34 ctp. (66 3k3.).

5. KoBanenko O.E., Jlsnun A.U., lllynsra A.B., [luBoBapoBa E.B. ®usuka. Metonnueckue
PEKOMEHIAINY K TPAKTHYECKUM 3aHSITHSIM JJIsl CTYJEHTOB BCEX CIENMAaIbHOCTEH M HampaBlIeHUN
MOATOTOBKA OYHOW W 3a04HOM (opMm o0O0yueHus. Inekrtpoctatuka. Marneru3m. KomebGanus u
BotHBL. — MoruiieB: BPY. 2023, 48 ctp. (66 3k3.).

6. Xomuenko A.B., Kosanenko O.E., [IuBoBapoBa E.B. ®@usuka. JlabopaTopHblii IpakTUKyM
1o Kypcy (U3MKHU Uil CTYACHTOB BCEX CIEUUaIbHOCTEH W HANpaBICHUN MOATOTOBKH JHEBHOU U
3a04yHO (hopm 0Oyuenus. Ontuka. Yacts 2. — Morunes: bPY. 2023, 48 ctp. (36 3k3.).

7. I'mymienko B.B., MankeBuu H.C., JIanun A.W., [Tapamkos C.O., Xomuenko A.B. ®usuka.
MeTonudeckue peKOMEHIAIMU K J1a00paTOpHBIM paboTaM JJisi CTYICHTOB BCEX CIEIUATBHOCTEH,
oOydJaronuxcsi o OeJOPYCCKUM M POCCHUMCKMM 00pa3oBaTelbHBIM TporpammaM. KomneOanus u
BosHBL. Yacts 1. — Moruines: BPY. 2021, 48 ctp. (30 3k3.).

8. Mankesuu H.C., JIanun A.U., ITuBoBapoBa E.B., Xomuenko A.B. ®usuka. Meroanueckue
PEKOMEH/IAlNU K TA00OPATOPHBIM paboTaM IS CTYICHTOB BCEX CIENUATBLHOCTEH, 00yJaIoX s 1Mo
0eoOpyCCKUM M POCCUUCKUM 00pa3oBaTENbHBIM MporpamMmamM. DIEeKTPOCTATUKA, TTOCTOSIHHBIN TOK.
Marsurroe niorte. — Morwies: BPY. 2021, 48 cp. (30 5k3.).

9. ITapamkos C.O., [IuBoBaposa E.B., Xomuenko A.B., llynsra A.B. ®usuka. Metoanueckue
PEKOMEH/IAINU K TA00OPATOPHBIM paboTaM ISl CTYICHTOB BCEX CIENUATbHOCTEH, 00yJaIouX s 1Mo
OCJIOPYCCKUM M POCCHMCKHUM 0Opa3oBareiabHbIM mporpammaM. OnTuka. Yactes 3. — Morunes: bPY.
2021, 48 ctp. (30 2K3.).

10. Kosanenko O.E., Jlsnun AWM., IluBoBapoBa E.B., Xomuenko A.B. ®wusuka.
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MeTtoauueckre peKOMEHIAIMN K J1abopaTOPHBIM paboTaM JUIsl CTYJE€HTOB BCEX CHEIHabHOCTEH,
oOydJaronuxcsi 1Mo OeJOPYCCKUM M POCCHMCKMM 0O0pa3oBaTeIbHBIM IporpaMMaM, JTHEBHOW U
3a04HOM (hopMm oO0yuenus. Mexanuka. Yacts 1. — Mormnes: BPY. 2021, 48 ctp. (30 3k3.).

11. Mankenuy H.C., Xomuenko A.B., UypakoBckuii I[.5I. ®Pusuka. Metonuueckue
pPEKOMEH/IAlNU K TA00OPATOPHBIM paboTaM ISl CTYICHTOB BCEX CIENUATbHOCTEH, 00yJaroX s 1Mo
OCIOPYCCKUM M POCCHHCKMM 0Opa30BaTeIbHBIM IIporpaMmaM, JIHEBHOW M 3a04HON (opm
oOyuenus. Mexanuka. Yacts 3. — Morunes: bPY. 2021, 48 ctp. (30 3k3.).

12. Xomuenko A.B., Maukesuu H.C., [llynsra A.B. ®usnka Meroauyeckne peKOMEHIAUN K
1ab0paTOpHBIM paboTaM ISl CTYJEHTOB BCEX CIEUUATbHOCTEH, 00yUYaIONIUXCS MO0 POCCUHUCKUM H
OenmopycckuM oOpaszoBarelbHBIM TporpammaM. Mexannka. Yacte 2. — Morunes: bPY. 2020, 40
ctp. (100 7x3.).

13. Xomuenko A.B., Komanenko O. E., Jlanun A. W., IluBoBapoBa E.B. ®Pusuka.
MeTomudeckue peKOMEHIAIMU K J1a00paTOpHBIM paboTaM sl CTYICHTOB BCEX CIEIUATBHOCTEH,
00yJaronuxcs Mo POCCUUCKUM B OCIOPYCCKUM 00pa30BaTeIbHBIM MMPOTpaMMaM. DJIEKTPOCTaTHKa
Y OCTOSIHHBINA TOK. — Morwuiies: 2020, 40 ctp. (100 »k3.).

14. T'mymenko B.B., Komanenko O.E., MankeBuu H.C. ®usuka. Metoanueckue
peKoMeHauu K JabOpaTOpHBIM paboTaM Jisi CTYJACHTOB BCEX CIENHAIBLHOCTEH JTHEBHOW U
3a04HOM opM 00yueHuUs1. ATomMHas u sijepHas ¢usznka. — Mormies: bPY. 2019, 48 ctp. (100 5k3.).

15 Xomuenko A.B., Jlsnun A. U., YUynakosckuit I1.4., Ilapamkos C.O., [luBoBaposa E.B.
Ouznka. Meroauueckue peKOMEeHJalud K JabopaTopHbIM paboTaMm [Jis CTYACHTOB BCeX
CHEeLMATbHOCTEH, W HANpaBICHUWH MOJATOTOBKH JHEBHOW M 3a04HOH (GopMm oOyueHwHs.
MonexynsapHas pusuka u TepmoarnHamuka. — Moruies: BPY. 2019, 44 ctp. (115 ax3.).

7.3.2 UudopManiuoHHbIE TEXHOJIOTHH
.HGKI_II/II/I-Hpe?)eHTaL[I/II/I )41 My.]IBTHMGIIHﬁHBIG JICKIIUHU 110 pasgcjiaM (1)I/IBI/IKI/II
Temsr 4, 17, 21 cormacuo 1. 2.2.

7.3.4 KunopujibmMbl, BUACOPOJINKH, BUAOPUIbMbI
Tema 30 MuTepdepenuus caera.

7.3.5 IlepeyeHb NPOrpaMMHOI0 0OecneyeHus1, MCNoJb3yeMoro B yueOHOM npouecce.
TectoBeie cuctembr Moodle (cBoOGomHO pacmpocTpaHsemoe), HMHTEpHET-TpeHaXEPHI
(muueH3noHHOE), BupTryansHas maboparopus oOmieit Gpu3nku (JIMIEH3HOHHOE).

8 MartepuajibHO-TeXHUYeCKOe o0ecneyeHue y4eOHO0M IMCIUIITTHHbI

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