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«___» 20 r. No

ITpodusb — DHepro- u pecypcocOeperamime XuMUIecKre MPOoLECCh POU3BOJICTB (151 Habopa
2023)
dopma oOyueHust: 3aouHast



1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

Lenpio mpenogaBaHust (pU3MKU sBIsAETCA (POPMUPOBAHUE Y CTYIEHTOB, OOYYaIOLIMXCS IO
Harpasiennio 18.03.02 "DHepro- u pecypcocOeperammye mporecchl B XUMUIeCKON TEXHOJIOTHH,
HepTexMuUu U OnoTexHosiornn”" mpodmiss «DHEPro- U pecypcocOeperaminme XUuMHUUECKUe
IIPOIIECCHl MTPOM3BOJCTB», MPEICTaBJIEHU W TIOHATHA O HamOosee OOIMX 3aKOHOMEPHOCTSIX
Pa3IMUHbIX (POPM [IBHKEHUSI HEXXMBOM MaTepuM, Kak HaydHOM (pyHIaMeHTe NMpodecCHOHATbHOM
MNOJrOTOBKH, 3HAKOMCTBO C METOJAMH TEOPETUYECKOTO U IKCIEPUMEHTAJIBHOIO WU3yUYeHUS
SIBJIEHUI, pa3BUTHE HAYYHOTO MblllUIeHUs. [IpeMeTHBIe: - n3yueHne OCHOB (PU3UYECKON HayKU: ee
OCHOBHBIX TIOHATHUI, 3aKOHOB U T€OpUil; - GOPMUPOBAHUE €CTECTBEHHOHAYYHOI'O B3IJIf/1a HA MUD;
- OBJIAJIEHHE CHOCOOAMHU ECTECTBEHHOHAYUHOHM JEATEIbHOCTH, METOAAMHU HAy4HOrO IO3HAHUSI.

JInuHOCTHBIE: - pa3BUTHE JIMYHOCTH K JIOTUYECKOMY, AaHAJMTUYECKOMY, KPUTUYECKOMY
MBIIUIEHHIO; - (POPMUPOBAHUE TOTOBHOCTH K CaMOPA3BUTHIO, OOYUYEHHIO B TeUEHHUE BCEHl KU3HMU; -
(opMupoBaHUME JMYHON OTBETCTBEHHOCTM B TIPUHATUM pPEUICHWH; - pa3BUTHE OOIIMX

CrocoOHOCTe! (OOIIEHHS U COTPYAHNYECTBA TOYHOCTH U MPOAYKTUBHOCTH B PEIIICHUM 33/1a4).
3anauv N3yyeHus TUCIUILINHBL:

B Tpoliecce U3y4eHusi OUCHUIUIMHBL "®usnka" CTyIeHThl 00y4aloIMXcsl M0 HAMpPaBIEHUIO 10
Hanpasienuio 18.03.02 "DHepro- u pecypcocOeperamomye mporecchl B XUMUIeCKON TEXHOJIOTHH,
He(PTEXUMUU U OMOTEXHOJIOTUM" , IOJIKHBI OBJIAJETh CUCTEMON 3HAHUN 00 OCHOBHBIX (QPU3UYECKUX
SBJICHUSIX W METOJaX UX HCCIEJOBaHUS; Pa3BUTHE YMEHHM CUCTeMaTU3alii W aHaIu3a
uH(OpPMALIUK, Pa3BUTHE CIIOCOOHOCTH K CaMOOOYUYEHHUIO, CAMOKOHTPOJIIO U CAMOOIICHKE. YMeThb
MPUMEHSITh CUCTEMY (pyHIAMEHTAIbHBIX 3HAHWUW s (OPMYJIMPOBAaHMS M PpeIIeHHus 3a7ad
MPUKJIAJHON XUMUU U UH(OPMATUKHU.

1.2. MecTo gucuumianabl (MoayJisi) B cTpykrype OIl

JInsi ycHemHoro OCBOEHHsI JUCIMIUIMHBI CTYIEHT NOJKEH HMMETh 0a30BYI0 TOJIrOTOBKY IIO
MaTreMaTuke, XUMUU U (pu3rKe B 00beMe MporpamMMbl CpefHEH IIKOJbL, a TakXke MO pasiesam
BBICILIEl MAaTEeMAaTUKU: BEKTOpHast airedpa, AupQepeHIranbHOe U UHTErpajibHOE MCUMCIIEHUE,
g depeHanbHple ypaBHEH!sI, TEOPHsl BEPOSTHOCTU. J[IucMIuimHa «(u3rKa» BXOAUT B B OJIOK
B1.,6a30B0i1 nmporpammbl 6akanaBpuata B cootBercTBUM ¢ PI'OC 3++ u oTHOCUTCS K 0a30BBIM
JIMCIMTUIAHAM, OOs3aTeNIbHBIM JJIsS1 U3y4YeHWsl CTyIeHTaM, OOIIAIONIMXCS IO HAMpaBJIECHHUIO IO
HarnpasieHuo 18.03.02 "Duepro- u pecypcocOeperaioiiye npoLuecchl B XMMUUECKON TEXHOJIOTUH,
HepTeXUMUU U OuoTeXHOJIOTUH' Tpodmiss «DHEpPro- W pecypcocOeperaoime XUMUIESCKUe
MPOLIECCH] MPOU3BOACTB» JlucuuruiiHa uzydaercs Ha 1 u 2 kypcax, B 1, 2 u 3 cemecTtpax

1.3. O6beM aUCHUIINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/I0B yueOHOM
padoThl
OO0mas TpyI0eMKOCTh TUCIUTLIMHBL (MOIysisi) coctaBisieT 10 3adeTHbIX(ble) equaUL(BI), 360
YacoB.

Bugp! 3aHATUI Cemectp 1 Cewmectp 2 Cemectp 3 Bcero yacos




OO0wasa
TPYJOEMKOCTb

360

AynuTopHbie
3aHATHUS, B T.4.

14 14

14 42

JlekuoHHbBIE
(JIK)

[IpakTnueckue
(cemuHapckue)
(I13, C3)

JlaboparopHble
(JIP)

CamocrosiTenbHa
s padoTa
crynenToB (CPC)

94 94

58 246

dopma
IPOMEKYTOUHOU
aTTecTalluy B
ceMecTpe

3aueT DK3aMeH

DK3aMeH 72

Kypcoas pabota
(KypcoBou
npoekT) (KP,
KII)

2. [IepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHHs MO JUCHHUILINHE, COOTHECEHHBIX C
IUIAHHPYEMbIMH pPe3yJbTaTaMH 0CBOEHHSI 00pPa30BaTeJbHOI IPOrpamMMbl

[Tnanrpyemble pe3yJIbTaThl OCBOCHHUST 00pa30BaTEIbHON

[Tnanupyemble pe3yabTaThl

IIPOrpaMMBbl 00y4eHus1 MO TUCLUITHE
Kog u MHavKaTopel AOCTUKEHUS JleCKpUIITOPBL: 3HAHUS, YMEHU,
HauMEHOBaHUE KOMIIETEHLIMH, (POPMUPYEMBIE B HaBBIKU U (WJIM) OIBIT JEATEILHOCTH
KOMITETEHIUU paMKax AUCHUILIMHBL
VK-1 VKI1.1.nemoHCcTpUpyeT 3HaTh: : OCHOBHbIE pa3jiesibl (PU3UKU

3HAHNE
0COOEHHOCTEN
CUCTEMHOIO U
KPUTHYECKOTO
MBILUIEHUS U
TOTOBHOCTb K HEMY

Y CYIIHOCTb
OCHOBHBIX (PU3MYECKUX SIBJICHUM,
U3y4yaeMbIX B
KaXJIOM pasjee,
MPOSIBJICHUI B
MIPUPOJE U TEXHUKE

IIpUMEpPHl  UX

YMeTh: CTpOHTH CBSI3HBIH pacckas 00
U3y4aeMOM




SABJICHUN C HCIIOJIB30BAHUEM

HEOOXOIMMBIX

JIOKa3aTeJIbCTB u BBIBOJIOB,
CUCTEMATHU3UPOBATh

uHpopManuio B ¢opwme

CpPaBHUTECJIbHBIX Ta6.HI/IH;

Branets: HaBbIKaMU PUOTMKEHHBIX

BBIYKCJICHUH, OKPYTJICHUSI
pe3yJIbTaTOB,
MpeJCcTaBJIeHuUs qrcen B

CTaHAAapTHOM (popMe U
niepeBo/ia eAMHUI] U3MEPEHUST;

VYK-1 VK-1.2. 3HaTh:  OCHOBHbIE  (PU3HMYECKUE
OCYIIECTBJISAET TEOpUU U
TIOWCK I'PaHMLIbl UX IPUMEHUMOCTH, & TAKXKE
uHdopmanuu, Kpyr
HEoOX0AMMON ISt SBJIEHUI M COOTBETCTBYIOIIMX MM
pelIeHus 3a1a4u 3aKOHBI,
KOTOpbIE MOTYT ObITh OOBSICHEHBI Ha
OCHOBE 3TUX
TEOPU U OCHOBHBIE HAIIPABJICHUS
IPAaKTUYECKOr0 IIPUMEHEHUS
M3y4YaeMbIX TEOPUN
¥ 3aKOHOB;
VMmeTp:  OCYIIECTBIATH  MOMCK
MH(pOpMaLuHy,
HEOOXOMMOM ISl PEIIeHNSI 33/1a91
BraseTs: HaBBIKAMU BBISIBJICHUS U
KJIacCU(pUKau IIPOLIECCOB
IPOTEKAIOLIMX Ha
00beKTax popeccuoHaNbHOU
AEATebHOCTU
VK-1 VK-1.3. 3HaTh: : OCHOBHbBIE HalpaBJIEHUs
aHAJIM3UpYeT IIPaKTUYECKOTO
UCTOYHUK NPUMEHEHHUs U3y4yaeMbIX TEOpUd U

uH(pOpMaLuK ¢
TOUYKH 3pEHUS
BPEMEHHBIX U
MPOCTPAHCTBEHHBIX
YCJIOBUH €ro
BO3HUKHOBEHHUSI

3aKOHOB
(puzukmn

VYMers: aHaIM3UpoOBaTh MCTOYHUK
uHpopManum ¢

TOYKA 3pEHUS] BPEMEHHbIX U
IPOCTPAHCTBEHHBIX

YCJIOBUIA €10 BO3HUKHOBEHMUSI;




BiajieTh: HaBbIKAMU aHAN3A U
KJIaccupUKanm

uHpOpMAIIUd  C TOYKU 3PEHHS
aHAJIM3UPYET

UCTOYHMK WHGOpPMAIIUU C TOYKHU
3peHus

BPEMEHHBIX U MPOCTPAHCTBEHHBIX
YCJIOBHH €ro

BO3HUKHOBECHUSI

OIIK-2

OIlK-2.2
Hcnons3yer
(pusnueckue
METO/IbI JJIst
peleHus 3a1a4
pogeCCUOHATBbHOI
JeSITeJIbHOCTH

3HaTh: TPOCTEHIIME MOIEIH U
OCHOBHBIE

MOHATHSA,  WCIOJb3yeMble  TIpU
U3YyUEHUH Pa3HBIX

pas3nenoB (puzuku; eIVHALIBI
U3MEepEeHHU s

(pu3nuecKkux BeIMYMH B CHUCTEMeE
CU; 3ak0oHBI

TSI OCHOBHBIX (DUBUYECKUX SIBJICHUI
0 Pa3HbIM

pasnenam (pU3MKU B CIIOBECHOU U
AQHAIMTUYECKOU (POPMYJIMPOBKE

YMeTh: aHATU3UPOBAThH 3aBUCUMOCTH
MEKTy

BEJIMYMHAMHU B 3aKOHAX, 3aJJAHHBIX B
AQHATUTUYECKON WM Tpadudeckon
dopme ¢

UCTIOJIb30BAaHMEM MaTeMaTHYECKHX
METO/I0B

uccienoBanusi (QyHKIUH; CTPOWTH
000CHOBaHHbBIE

BBIBOJIBI Ha OCHOBE TPOBEAEHHOTO
aHamn3a;.

Bnanets:  HaBBIKAMH  pellleHUs
CHCTEM

ypaBHEHUI ;HABBIKAMU

i hepeHITMPOBaHUS U
UHTETpUPOBAHUS TPOCTHIX (DYHKIIUIA.

3. Conep:xkanne qUCHUNLIAHBI

3.1. Pa3geqnl U COUILINHBI H BUABI 3 aHATHH

3.1 CTpykTypa JHCOMIIHHBI JUIA 3209HOH ()OPMBI 00yUeHH

|M0le)'[b | Homep |HaI/IMeHOBaHI/IC

Tewmsl pazaena | Bcero |AyI[I/ITOprI | C |




pa3aeiia

pas3aciia

qaCoB

€ 3aHATHUA

J (IT | JI
K ([3 [P
(C
3)

1.1

Kunemaruka

KunnemaTuka
MaTepUaJIbHOM TOYKH,
MOCTYMNATeIbHOTO U
BpaliaTreabHoro
JBWKEHUI TBEPIOTO Tella

20

2 {210

16

1.2

JnHamuka

JlMHaMKKa MaTepuaIbHON
TOYKH U MOCTYNATeIbHOTO
JBUKEHUS TBEPIOTO Tea.
Twurmel cnn B MeXaHUKe.
Pa6ora u
SHEPrus.DJIeMeHThI
JUHAMMKY TBEPJIOTO Teja.
DJIeMeHThl MeXaHUKHU
JKAJIKOCTH M Taz3a.

20

18

1.3

3aKkoHbI
COXpaHEHUS

3aKOHBI COXpaHEHUS

MMITYJIbCa 1 MOMEHTa
UMITyJIbca. 3aKOH

COXpaHEHHs SHEPTrin

16

14

1.4

DeMeHTHI
crienyaabHOR
TEOPUU OTHOCU
TEJIbHOCTH

[TocTynatel 1 OCHOBHBIE
cootHoteansg CTO

12

12

2.1

MonekynspHas
(puzuka

MonekynspHo-
KMHETUYECKas TeOpus
WEAIBHOTO rasa.
OCHOBHBIE 3aKOHBI U
ypaBHeHusst MKT.

16

12

22

TepmoauHamu
Ka

3aKOHBI TEPMOIMHAMUKH.
TepmonuHamuyeckue
nporiecchl, LIukibl.

26

24

3.1

DJIeKTpOMaruu
THOE I10JI€ B
BaKyyMme

OcHoBHbIE U
JOIOJHUTEIbHBIE
XapaKTepUCTUKU

3JIEKTPOMAarHUTHOTO
nosis. Teopema [aycca.
Pabora B anekTpudeckoM
Y MAarHUTHOM TOJISIX.
Teopema 0 LIMPKYJISLUK.

40

34




32 DJIeKTpOMariu J3IEKTPUKY B 22 20
THOE TI0JIE B 3JIEKTPUYECKOM I10JIe.
BEIIIeCTB MarsuTtHble CBONCTBA
BeIlECTBA.
3.3 [TpoBogUMOCTH [TocTrosHHEI 24 20
pasHbIX Cpejl. 9JeKTPUYECKUI TOK.
DJIEKTPUIECKUI TOE B
pasHbIX Cpeax.
4.1 Konebarensusl | CBOOOAHBIE KOJIEOAHUS B 22 20
€ IPOILIeCcChl MeXaHUYECKUX U
3JIEKTPOMArHUTHBIX
cucremax. [lepemeHHbIi
TOK KaK BbIHYKJEHHbIE
kose0anus. Pa3oBbie
COOTHOIIIEHUSI B LIETU
NepeMeHHOro TOKa.
5.1 BoiHoBBIE BosHoBBIE TTPOLIECCHI. 10 4
MPOLIECCHI OcHOBHbIE
XapaKTEPUCTHUKHU.
YpaBHEeHUE BOJIHBI.
Knaccudpukanus u
CBOWCTBA YIPYIUX U
9JIEKTPOMArHUTHBIX BOJIH
5.2 BonnoBas OCHOBHbIE 32KOHBI U 6 4
OITUKA XapaKTEePUCTUKHI
TeIrI0BOro uzinydenus.®o
TORJIEKTPUUECKUIN
appexr.
6.1 Kopnyckynsapa KBanToBas npupona 6 4
0-BOJIHOBOM U3JTyYeHUsI
Ayanu3m
6.2 KBanroBas OCHOBHbIE 3aKOHBI 8 6
OITUKA XapaKTePUCTUKHU
TEIUIOBOro u3ayyeHus. o
TO3JIEKTPUYECKUIA
appexT
6.3 DIeMEeHThI CoorHoleHue 4 2
KBAaHTOBOM HEOIpeAe/IEHHOCTEN.
MEXaHUKHU BonHoBast pyHKIMA U ee
(puznyeckuii cmMbICII.
Vpasnenue Hlpeannrepa
7.1 CoBpeMeHHas ATOM BOIOPOAA B 12 12
TEeOpUs KBaHTOBOW MEXaHUKE.

CTpOCHUA

KBaHTOBBIE UnCIIa.




aToma [Ipunuwmn [Taymm.
[lepnoguueckas cucrema
.. MeHnneneeBa
7.2 DeMEHTHI IlonsaTHe 0 30HHOI 12 0O [0 0O |12
(076371978 TEOPUM TBEPIBIX TEJI.
TBEpAOro tejaa | MeTayibl, IU3IEKTPUKU U
MOJIYITPOBOJTHUKH TIO
30HHOU TEOPUHU.
7.3 J1IeMEHTHI Pazmep, cocrtas, 3apsij 12 010 |0 |12
(puzukn aTOMHOTO snpa. [ledekt
ATOMHOTO s1Ipa Macc Y SHEPrusi CBsI3U
nu ATOMHOTO s1pa. SlaepHbie
3JIeMEeHTapHbIX | cuiibl. Paguoak TMBHOCTb.
YaCTHL] Knaccudpukanus
3JIeMEHTaPHBIX YaCTHII.
Hroro 288 18 (12 |12 [246

3.2.1. JIekiuoHHBIE 3aHATHSA, COJePKaHNEe H 00beM B yacax

3.2. Conepxxkanue pa3jgeaoB JUCHHUILIMHBI

Mopyns | Homep Tema Copepxanue TpynoemMKocThb
pasnena (B yacax)
1 1.1 Kunematuka IToHsATHE COCTOSIHUS B KJIACCUYECKOMN 2
MaTepuagTbHOM MexaHuKe. MoJiesim MeXaHUKH.
TOYKH, IMOCTYI Kunemartrka noctynaTesibHOro u
aTeJIbHOTO U BpaIlaTeabHOro ABUKEHUH.
BpallaTeIbHOT
O JIBYKEHUU
TBEPAOIro Teja
1.2 JnHaMuKa JMHaMKKa MaTepuaabHOM TOUKU U 2
MaTepUaJbHOU | TMOCTYMATEIbHOTO JBMKEHUS TBEPAOTO
TOUKU U nocty | Tena. Tumsl cun B Mexanuke. Padora u
MaTeJbHOrO SHEPrus.DJIEMEHTHl JUHAMUKHU
JBIDKEHUS TBEPJIOro Tea.
TBEP/IOTO TeJa.
Tumsl cun B
MeXaHUKe.
Pa6ota u sHepr
H1.DJIeMEHTHI
JUHAMUKU
TBEP/IOTO TeJa.
2 2.1 MonekynsipHo- Pacnpenenenne MakcBesuia u 2
kuHetnueckasi |bosbimMana. CpeHsisi SHEPTUs MOJIEKYJT




Teopus

U/1€IbHOTO

rasa.
OcHoBHbIE
3aKOHBI U
ypaBHEHUS

MKT.

3.1 OcHoBHbIE 1 10 | OCHOBHBIE XapaKTEPUCTUKHU U CBOICTBA
NOJIHUTEJIbHBIE | 3JIEKTPOCTATMYECKOTO U MArHUTHOTO
XapaKTEPUCTUK TOJIEN.

1 JIEKTPOMarH
UTHOTO TOJIA.
Teopema
I'aycca. PaGota
B
3JIEKTPUIECKO
M U
MarHUTHOM
HOJIAX.
Teopema o
LUPKYJIALUN.
4.1 CBoOoaHbBIE CBo0OoIHbBIE KOJIEOAHUS B
KosieOaHMs B MEXaHUYECKUX U IEKTPOMArHUTHBIX
MeXaHUYECKUX cucreMax. IlepeMeHHbIN TOK Kak
M 9JIGKTpOMarH | BbIHYXJEHHbIe KoneOaHus.Pa3zoBbie
UTHBIX COOTHOILIEHHS B LIEMU IEPEMEHHOIO
cucTeMax. TOKa.
BoinyxeHHbie
KosieOaHust
5.1 BonHoBBIE Bonnosele mpouiecchl. OCHOBHBIE
MPOLIECCHI. XapaKTePUCTUKU. Y paBHEHUE BOJIHBI.
OcnoBhble xap | Knaccudukanus u cBoiictBa ynpyrux u
AKTEPUCTHUKHU. 9JIEKTPOMArHUTHBIX BOJIH. [TpuHImmn
VYpaBHeHue [Noiirenca. PacnipoctpaneHue BOJIH B
BOJIHBL. Kitaccu | oJHOpPOJHOH 1 HEOTHOPOAHOM cpelie U
(pukanus u ceo IpU NIepexo/ie U3 OJHOM Cpe/ibl B
HICTBA.yNpyrux apyryio.MaTepdepeHiys BOIH.
Y 3JIEKTPOMard Nurepdepennus, audpakims cBeTa.
WUTHBIX BOJIH. 1
HTepdepeHms
U audpakius
CBETa
6.1 KBanroBas CBs3b MEX/ly BOJTHOBBIMU 1
npupoja KOPITYCKYJIIPHBIMU XapaKTepUCTUKAMU
W3JTy4YeHUs cBeTa M BelecTsa. [lyIMHa BOJIHA Jie

Bpoiins.




6.3 CootHolieHue OcHOBHbIE OHATHSI KBAHTOBOMN 2
HeOollpeIesIeHH mexaHuku. OO1iee ypaBHeHUe
OCTEM. IlIpenunrepa. Ypasuenue lllpeannrepa
BosnHoBas JUISI CTAllMOHAPHBIX COCTOSIHUM.
(pyHk1MSA U ee
(puznueckuit
CMBICII.
YpaBHenue
[lIpenunrepa
7
3.2.2. [IpakTHYeCcKHe 3aHATHSA, COJAePrKaHNe H 00beM B yacax
Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.1 Kunemaruka KunemaTuka MatepuaabHOU TOUKH, 2
MaTepUagIbHOU MOCTYMATEIBHOTO U BPALLATEILHOTO
TOYKH, MTOCTYIT JBUKEHUI TBEpHIOro tena. Pemenue
aTeJIbHOTO U 3a/1a4
BpallaTeJIbHOT
O IBUXEHUHN
TBEPJOIO TeJa
2 2.1 MonekynsipHo- Y paBHEHUE COCTOSIHUS UACATBHOTO 2
KMHETUYECKast rasza. Mzonpoueccst
TeopUs
UEATIBHOTO
rasa.
OcHoBHBIE
3aKOHBI U
ypaBHEHUSA
MKT.
3 3.1 Haxoxnenue Perienue 3amay Ha OCHOBaHUU 2
OCHOBHBIX MPUHLMIIA CYNIEPIIO3ULIUH.
XapaKTePUCTUK
3JIEKTPOMArHUT
HOTO TOJIS.
3.2 HU31eKTPUKH B Konpgencaropsl. CoequHeHnue 2
3JIEKTPUIECKO KOH/IEHCATOPOB.
M TOJIE.
5 5.2 Nurepdepenny WNutepdepenms, nudppakuus, 2
us, MOJISAPUA3ALIUAL.
Juppakims,
MOJISAPUA3ALIUAL.
6 6.2 KBanToBas Tennosoe uznyuyenune. PoroapdekT. 2

10




OnTuka

7
3.2.3. JlabopaTopHbIe 3aHATHA, COJIEPKaHNe H 00beM B Yacax
Moayns | Homep Tema Copepxanue TpynoemMKocTb
paszena (B yacax)
1 1.3 3aKOHbI IIpumeHeHune 3aKkOHa COXpaHEHUs 2
COXPaHEHU S SHEPruM B SKCIEPUMEHTAIbHBIX
uMIyJjbca v 3aJavax
MOMEHTa
UMITyJIbCa.
3aKkoH
COXpaHEeHUsI
SHEPrumn
2 2.2 TepmoauHamu OnpeneneHrie mokazaTesis aauadaThl 2
Ka
3 3.3 DNEKTPUIECKU Onpenenenrie CONpOTUBIICHUS 4
1 TOK. IIPOBOJHUKOB MOCTUKOM Y UTCTOHA.
NccnenoBanus 3aBUCUMOCTH CHJIBI
TOKa, HaPSKEHW S, MOIIIHOCTHU U
KO3 (puLMEHTA [TOJIE3HOTO AEUCTBUS
LEeNU NOCTOSIHHOIO TOKa OT
COIPOTHUBJIEHUS] HATPY3KH 3aMKHYTOM
Lenu
5 5.1 BonHoBBIE OrnpeneneHrie CKOpOCTH 3BYKa B 4
MPOLIECCHI. BO3/lyX€ METOAOM CTOSTYEl BOJIHBI.
OcHoBHbIE Xap
AKTEPUCTUKMU.
YpaBHenue
BosiHBL. Kitaccu
pukamms n
CBOIICTBA
YIPYTUX U 3J1e
KTPOMAarHUTHBI
X BOJIH.
7
3.3. Conepxanne MaTepuaJoB, BLIHOCHMBIX HA CAMOCTOSATEJbHOE H3yYeHe
Monyns | Homep | CopepxaHue MaTepualioB, Buapl camocTosiTesbHOM TpynoemMKocTb
pasnena BBIHOCMMOTI'O Ha NeATETbHOCTH (B yacax)

CaMOCTOATEIBHOC
HN3YyUCHHUC

11




1.1

bammicrinyueckoe
IBkenne. Pemenue
KMHEMaTUUYECKHNX 3a1a4
MEPBOIO ¥ BTOPOTO THUIIA.

Pemenue 3amay.
CocrapiieHre KOHCIIEKTOB.

16

1.2

3akonbl Kernepa. Ilone
TATOTEHUS U €T0
HAIpsHKEHHOCTb.
Kocmuueckue ckopocTu.
HewnneprimanbHble CUCTEMBI
orcueTa. CHIIbl MHEPLUH.
DJIeMEHTHI THIPOCTATUKU

Pemenue 3amau o
nuHaMuke. KoHCekT.

18

1.3

3aKOHbI COXpaHEHUS

MMITYJIbCa U MOMEHTA
UMITyJIbca. 3aKOH

COXpaHEHHUsI SHEPTUHU. 3
VYpaBHeHue BUKEHUS Tell

NIEPEMEHHOM MacCHl.
CBo0OOIHBIE OCU

BpaieHus. ['mpockon

Pacyer maboparopHoi
padoTsl. Pemenue 3aa4 Ha
3aKOHBI COXpaHEHHUSI.
KoHcrexkT.

14

1.4

[TocTynaTel 1 OCHOBHbBIE
cootHomenust CTO

Koncnekr. Pemenue 3amau

12

2.1

PeasipHble rasbl, KUIKOCTH
Y TBEPJBIE TEJIA

Koucnekr. Pemenuve 3amau

12

22

YpaBHEeHUE COCTOSIHUSA
uaeanbHoro rasa. [lepsoe
HAYaJio TePMOJUHAMUKY U

€ro NpUMEeHEHHUE K
M30mpoIeccam.
[IpeBpaiieHrue BHyTpeHHER
SHEpPrUuy B MEXaHUUYECKYIO.
[MpuHMn aeicTBUS
TETJIOBON MAIlIWHBI.
Bropoe Hauasno

TEPMOJIMHAMUKY U €ro

CTaTUCTUYECKUI CMBIC]L.
PeanbHble ra3bl, KUIKOCTU

Y TBEp/IbIC Tea

Pemenne 3agay. Koncnekr.
DJIEKTPOHHBIE PECYPCHI.

24

3.1

[Ipumenenue npuHMna
CYNEPIIO3ULIMH, TEOPEMBI
I"aycca u Teopemsl 0
LUPKYJISAUMU 1)1 pEIEHUSA
3ajad4.

DJIEKTPOHHBIE PECYPCHI,
KOHCIIEKT, pelIeHne 3a1a4

34

3.2

VYcnosusa Ha rpaHuie
pasjesna IByX

12

KoHcnekTt. DnekTpoHHbIN
pecypc.

20




JAU3JIEKTPUKOB U
MarHeTHKOB.
[Tbe303pexr,
CerHeroaieKTpuKH,
beppomarueTuku

3.3

DJIEKTPOHHAS TEOpUs
IIPOBOAUMOCTH METAJLJIOB.
Pacuer nenei
MOCTOSIHHOT'O TOKA.
ITpoBoguMOCTb ra3os,
PacTBOPOB, JIEKTPOJIUTOB.

DJIEKTPOHHBIN pecypc.
Koncnekr. Pemmenue 3agauy.

20

4.1

HuddepennmanbHbie
ypaBHEHUS] COOCTBEHHBIX,
3aTyXaloluX 1
BBIHYKJIEHHBIX KOJIEOAHUT
U UX pelleHus.
ABTOKOJIEOATEILHBIE
cuctemsl. [IpuHImmn
00paTHOM CBSI3H.

KoHcnekT. DnekTpoHHbIe
pecypcsl. Pelienne 3agay.

20

5.1

3BYKOBBIE BOJIHBIL. DPPeKT
Horuiepa. JInH3el, npaBuia
ITOCTPOECHHUS B TOHKUX
JIMH3aX.

KoHcnekr. DiekTpoHHbIe
pecypchl. Pemienue 3agau.

5.2

NuTepdepenuus,
audpakuus, Nouspu3aLys.
BzanmonencTeue cBera c
BEILIECTBOM.

KoHcnekTel. DneKTpoHHbIE
pecypcbl. Penienne 3agay.

6.1

EnuHCTB KOpIyCKYJISIPHBIX
1 BOJIHOBBIX CBOWCTB
3JIeKTPOMAarHUTHOTO

W3JIy4eHus].

DJIEKTPOHHBIE PECYPCHI.
KouncnekT

6.2

OCHOBHBIE 3aKOHBI U
XapaKTepUCTUKU
TEIUIOBOr0 U31y4yeHus.Por
03JIEKTpUYeCKUM 3(PPEKT

DJIEKTPOHHBIN pecypc.
KoncniekT. Perienue 3agau

6.3

JIvHeHbIi
rapMOHUYECKHUI
OCIWJIISAITOP B KBAHTOBOM
MexaHuke. TyHHeTbHbIN

apdpekT

KoHcnekT. DnekTpoHHbIN
pecypc.

7.1

AToM BOJIOpOAA B
KBAaHTOBOM MEXAHUKE.
KBaHTOBBIE UHKChA.
[Ipunimn [Taynm.

13

DJIEKTPOHHBIE PECYPCHI.
KoHcnexkr.

12




[Mepuoanyeckas cucrema
.M. Menneneesa

7.2 [TonsATHE O 30HHOU TeOpUn DJIEKTPOHHBIE PECYPCHI, 12

TBEpAbIX TeJ. MeTasuibl, KOHCIIEKT
AUSJIEKTPUKH U

MOJIyTIPOBOIHUKH T10
30HHOU TEOPUH.

7.3 Paszmep, cocras, 3apsa DJIEKTPOHHBIN PECYpC; 12
aTOMHOTO sipa. [ledekt Koncnekr.
Macc ¥ SHeprus cBsizu
ATOMHOTO A1pa. SlaepHsie
cuJbl. Pain0akTUBHOCT®.
Knaccudukanus
3JIEMEHTapHbIX YacTUll.

4. ®oH/] OIIEHOYHBIX CPEJCTB /IS MPOBeEeHNUs TeKYIel U MPOMeKYTOYHO
aTTecTaluu 00yJaArIIHUXCs M0 U CIUILINHE

®OHJ OLIEHOYHBIX CpP€ACTB TEKYIIETO KOHTPOJIA U HpOMe)ICYTO‘IHOﬁ aTTeCTaluu I10 HUTOraM
OCBOCHUA NTUCHUIIIMHBI ITPEACTABIICH B IIPHUJIOKCHUM.

POHJI OIIEHOYHBIX CPEJICTB

5. YuedHO-MeTOqMYECKOEe H MHH(pOpPMAIIMOHHOE O0ecneYeHne JUCIHILINHDI
5.1. OcHoBHas Jureparypa
5.1.1. IleuaTHble N3JaHUA

1. 1. CasenveB, Urops Bragumuposuu. Kype ¢pusuku: B 3 1. T.1: Mexanuka. MonekynspHas
¢usuka / CasenbeB Uropr Bmagumuposuu. - Mocksa : Hayka, 1989. - 352 c. : un. ISBN —
5-02-014430-4(T.1) . KommuectBo sk3emiuisipoB: 158. 2. CasenbeB, Urops Brnagumuposuu. Kypc
obmeri ¢usmku. T. 2 : DyexkrpudecTBo W MarHeTm3Mm. Bosabl. Ontmka / CasenbeB Wropb
Bnagumuposuu. - 3-e uzg., uctp. - Mocksa : Hayka. I'n. pen. ¢pus.-mar. aut., 1988. — 496 c. : un.
— 1-20. KommuectBo sx3emruisipoB: 18. 3. CasenbveB, N.B. Kypc o6meit ¢usukm : T. 3 : Onruka.
AtoMHas ¢usnka. Pusznka aToMHOro Aapa U 3nemMeHrapHeix yactun / Y. B. Casenbes. - 4-e usg.,
crep. - MockBa : Hayka. I'n. pen. ¢wus.-mat. jgur., 1987. — 528 c. : un. — 0-85. KonuuectBo
9K3EMILISIPOB: 46.

5.1.2. U3panua n3 DBC

1. 1. Poguonos, Bacwmii HukomaeBuu. ®usuka : YueObHoe nocodme / Pomuonos Bacuiuii
Hukonaesuy; PogwonoB B.H. - 2-e wsa. - M. : UzmarenmsctBo IOpaiir, 2017. - 295. -
(YuauBepcutetsl Poccun). - ISBN 978-5-534-01280-4. KomuuectBo 3k3emruisipoB: 0 + e. 2.
WnbuH, Bamum AnekceeBnd. ®usuka : Y4eOHWK W npakTukym / WnpuH Bagum AllekceeBud,
Nneun B.A., baxtuna E.1O., Bunorpanosa H.b., Camoiinenko I1.W. - M. : U3narensctBo IOpaiit,
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/local/working_program/modules/typical_programs/PDF/fos.php?file=22/22.2/18.03.02_%D0%911.%D0%9E.12%20%D1%84%D0%B8%D0%B7%D0%B8%D0%BA%D0%B0%20(1).pdf

2017. - 399. - (bakanaBp. IlpukmagHon kypc). - ISBN 978-5-534-01411-2. KoamuecTtBo
sk3eMIusApoB: 0 + e.

5.2. JlonoqHUTeEJILHAS JUTEpaTypa
5.2.1. IleuaTHbIe N3 JaHUA

1. 1. BepxorypoB, AHaronmii PycnanoBuu. ®usmka: y4ed. mocodue / BepxoTypoB AHaTOJHIA
Pycnanosnu, IlamonnH Bukrtop Aunekcanaposuu. - Ywura : Yurl'V, 2011. - 176 c. - ISBN
978-5-9293-0600-6. KonmnuectBo sk3emiuisipoB: 169. 2. BepxorypoB, AHatoimii PycianoBuu.
dusuka : yued. mocodbue / BepxorypoB Awnaronmii PycnanoBuu, IllamonmH Bukrtop
Anekcanaposuy, benkun Cepreit IOppeBuu. - Ywra : Yurl'y, 2010. - 243 c. - ISBN
978-5-9293-0646-4. KonmnuectBo sx3emiuisipoB: 164. 3. Tpodumona, T. U. Kypc dpusuku : yueo.
nocodue / T. U. Tpodumona. - 2-e u3j., uctp. u jom. - Mocksa : Beicin. mik., 1990. — 478 c. —
ISBN 5-06-001540-8. KoinuectBo sx3emiuisspoB: 80. 4. Capuenko, H.JI. OcHOBBI (pu3uky : yueo.
nocooue. Y. 1 : Mexanuka. dnekTpomuHamuka. TepmogmHamuka / H. [I. Capuenko, T. B.
Kyspmuna, T. B. PaxnenoBa. — Yura: 3a0l'Y, 2015. - 233 c. - ISBN 978-5-9293-1231-1.
KomyectBo sx3emiuisipoB: 50 + e. 5. OcHoBbl (puzuku : yue0. nocodue. Y. I : dusuka konedaHuit
1 BoJIH. OCHOBBI KBaHTOBOI MeXaHUKM. PU3MKaA aTOMHOIO si/ipa U 31eMeHTapHbiX yactuy / H.I.
CaBuenko [u ap.]. - Yura : 3a06l'y, 2015. - 267 c. - ISBN 978-5-9293-1460-5. - ISBN
978-5-9293-1162-8. KoanuecTBo 3k3eMiuisApos: 10 + e.

5.2.2. U3panua n3 DBC

1. 1. Tpopumosa T.N. PykoBoacTBO K pemieHuIo 3ajad no (usuke. 3-€ u3f., UCHp. U JOIl.
VyeOHoe mocobue i MpuKiIagHoro OakamaBpuara. Tpodgumora T.U., -M.: UM3zgarenbcTBO
IOpaiir, 2017.-265c.- https://www.biblio-online.ru/viewer/1B164B8C-5D56-49A5-AE9B-
E2C23FF6479A.

5.3. ba3nl JAAHHDbIX, I/IH(t)OpMaHI/IOHHO-CHpaBO'-IHI)Ie H IMMOMCKOBbBI€ CHCTEMbI

Haszsauue Ccruika

Nupopmanmonnas cucrema «Egunoe okHo | http://window.edu.ru
J0CTyna K 00pa30BaTeIbHBIM pecypcam»

Hayunas DnexkrponHast bubimoreka http://www.e-library.ru

DNeKTPOHHbIE BEPCUU yUeOHUKOB, mocooui, | http://www.zabgu.ru
METO/IMYECKUX pa3pabOTOK, YKa3zaHUW W
pEeKOMEHJaluid M0 BCEM BUIAM Yy4eOHOU
paboOThl,  TPEIYCMOTPEHHBIX  BY30BCKOW
paGoueli mporpaMmon, HaxoAsIuecs B
CBOOOJIHOM  JOCTyNe Il CTYICHTOB,
00y4JaloIMxcsi B By3e, HA BHYTPH CETEBOM
cepBepe.

NurepHer-TecTupoBanue http://test.i-exam.ru

6. IlepeyeHb NpOrpaMMHOro 0decrneYeHust
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[porpammHoe obecnieuenue odmiero HazHadenus: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".

[TporpammMHOe obecrieueHre CreanbHOr0 Ha3HAUSHHSI:
1) 1C-burpukc: Kopnoparusnsii nopran - Kommnanusa 1C: Ilpennpustue 8. Komruiekr mis
00y4eHHs1 B BBICIIUX U CpeJHUX yueOHbIX 3aBenenusx 7-Zip ABBYY FineReader Adobe Audition

Adobe Flash Adobe In Design Adobe Lightroom Adobe Photoshop

7. MaTepHajbHO-TEXHHYECKOEe 00ecnedeHne 1 CIUNIMHBI

HanmenoBaHue nomenieHui s nposesieHss | OcCHAIEHHOCTh CHENUAIbHBIX TIOMEIIEeHUH 1
yueOHbIX 3aHATUN W IJII CaMOCTOSTENIbHOM | MOMEIEHHH /7151 CAMOCTOSITENIbHOM PadoThI
paboThl 0OYYAIOIIMXCS

VueOnble aymuropun g npoBeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
3aHATUM JIEKIIMOHHOTO TUIA oOy4yeHHs1 yKazaH B TAacropre ayIuTOpPUH,
3aKPEIJIEHHON PACIIMCAHUEM M0 (PAKYJIBTETY

V4yeOHBIE  ayaWTOpUU  JUISI  TIPOBECHUS
MPAKTUYECKUX 3aHITUI

VyeOHble ayAuTOpUM AJIsi  TIPOBEICHHUS
J1a00PaTOPHBIX 3aHATHI

VueOHble ayquTOpuM AJIsl MPOMEKYTOYHON
aTTecTaluu

Vuebuble aymuropum ans npoeneHus | CocraB 000pyIOBaHMS M TEXHUUECKHUX CPEICTB
IPYNIOBBIX U MHIMBUIYAIbHBIX KOHCYJIbTAlIMHA | OOyYeHUs1 YKa3aH B [MAcropTe ayAuTOpuH,
3aKperUIeHHOW pacluCaHueM 1o Kadeape

VyeOHble ayTUTOPUM JIJIs1 TEKYIIe aTTeCTalluu

8. MeToanueckue peKOMeH/Jaliy M0 OPraHu3anuy U3y4eHus1 U CIUTIINHBI

Jlek1u SABJSIIOTCA OCHOBHBIM KMCTOYHMKOM TEOPETUUYECKOr0 Marepuasia Mo JUCLIMILIMHE
«Pu3nKa».
[Mocernienre 1 KOHCIEKTUPOBAHUE JIEKIUIA ABJISIETCSI 003aTeIbHOUN COCTABJISIONICH YCIEITHOTO
OCBOCHHS TUCIIATLIMHBI 00y JaIOIIAMUCS.
Jnst 3(beKTUBHOTO OCBOEHM S MaTepraa QTUCIUIUIUHB «PU3HKa» HEOOXOAUMO BHIIOJHEHHE
CIIeAYIOIIUX TPeOOBAHUI:
- 00s13aTeNIbHOE MOCeIeHNe BCeX JIGKIIMOHHBIX U MTPAKTUUECKUX 3aHSATUH, CIOCOOCTBYIO-1IIee
CHUCTEMHOMY OBJIaJIEHUIO MaTEPUAJIOM Kypca;
- BCE BOIPOCH COOTBETCTBYIOIIUX Pa3/IesIOB U TEM M0 JUCLUIUIMHE HeOOX0AUMO (PUKCUPOBATH (Ha
JIOOBIX HOCHTEISIX MH(OPMAITUH);
- 00s3aTeIbHOE BBIMOJIHEHWE [OMAIIHUX 3aJaHUN SBJAETCS BaXHEWUIIMM TpeOOBaHUEM U
YCJIOBUEM
(popMupoBaHMS IEIOCTHOTO ¥ CUCTEMHOTO 3HAHUS IO AUCLIUILIVHE;
- 00513aTeJILHOCTD JIMYHOM aKTUBHOCTH Ka’KJIOTO CTY/IEHTA Ha BCEX 3aHATHUSAX MO TUCIIUTUIAHE;
- B CJTy4asix HesICHOCTU KaKMX-JIMOO BOIIPOCOB, 0OCYKJAEMbIX Ha 3aHSTUSIX, HEOOXOAUMO 3a/1aTh
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COOTBETCTBYIOIINE BOIPOCHI MPETIOJIABATENIO, @ HE OCTABJIATh UX HEMOHSATHIMU;
- B cnyqaﬂx HpOHyCKOB SaHHTI/Iﬁ 110 yBa)KI/ITeJILHbIM HpI/I‘II/IHaM CTy,IIeHTaM HpeI[OCTaBJIHeTCH
IpaBo

MOJrOTOBKA W TIPEACTaBJIeHUs 3aJaHWid W OTBETOB HA BOMPOCHI W3YyUYEHHOrO Marepuaia, ¢
pacyeToM Ha

TIOMOIIIb TIPETNIoJaBaTesIsi B €ro YCBOCHHU,

- B CJIyYasix MPOITYCKOB 0e3 YBOKHUTEILHON MPUUYMHBI CTYJACHT 00sI3aH CAMOCTOSITEIbHO U3YYHTh
COOTBETCTBYIOIIIUI MaTepua,

- HEOOXOJMMBIM YCJIOBUEM SIBJISIETCSI CAMOCTOSITEIbHOCTh M WHHIIMATUBHOCTb CTYJEHTOB TpU
KOHTpOJIe

Habopa GAJUIOB MO AUCIUTUIMHE 1151 YCIEITHOTO MPOXO0XKIACHUS MPOMEXKYTOUHON aTTECTAIVH.
[Mopsimok opraHu3aiyy 1ad0paTOPHOU PabOTHI CTYJEHTOB

JlaboparopHasi paboTa CTy/IEeHTOB Ipe/IoJiaraeT CO3HaTeIbHOW aKTUBHOW pabOThI HE TOJIBKO B
nadopaTopuu TpH COOpPKE YCTAHOBKHM M IMPOBEJCHUM W3MEpPEeHWI, HO W J0Ma TpU TOJATrOTOBKE
KU3MEpEeHUsIM, 00padOTKe pe3yJIbTaTOB M COCTABJICHUS OTYETA.

BrimosHeHue 1abopaTopHOW padOTH €CTh ONpeAeIeHHAs TOC/IeI0OBATEeIbHOCTD JIEHCTBUN:

— TIO/ITOTOBKA K 9KCIIEPUMEHTY

— MPOBE/IeHNE N3MEPEHU;

— 00paboTKa MOJTyYEHHBIX Pe3yJIbTaTOB;

— (pOpMyIMPOBKA BBHIBOJIOB M HAIMCAHUE OTYETA.

JI7151 T]paMOTHOTO M OBICTPOTO UX BBHITIOJIHEHUSI JOJKHA CIIOKHMTHCS OMNpe/ie/IeHHasi CUCTeMa 3HAHUI
n

yMeHWIA (OpUEHTUPOBOYHASI OCHOBA JIEHICTBUS), KOTOPast 00ECTIEUYUT MPABUIIbHOE M PALIMOHAIIBHOE
HUCHOJIHEHUE AEUCTBUS.

[TosTOMY BBINIOJIHEHHME KakJIOW J1a0OpPaTOpPHOM padoThl MO (PU3MKE HEOOXOJMMO HAYMHAThH C
U3y4eHUsd ee

OIMCAHUS ¥ TTPUBE/ICHNS 3HAHUI B CCTEMY, a UMEHHO:

— sICHO TIPEJICTaBUTh ceOe OOIILyIO 11eJTb JAHHOW KOHKPETHOU J1aO0paTOPHOM

paboThl M TIOC/IEOBATEIbHOCTh  3aj1ay, pEIIeHWe KOTOPHIX TPUBEIET K JIOCTHIKCHUIO
OKOHYATEIbHOU

LETIH,;

— 3HaTh, Kakoe (pU3MUYECKOe SIBJIEHUE M3Yy4yaeTcss B JaHHOW padoTe, KaKMMU 3aBHCUMOCTSIM
CBSI3aHbI

OIMUCBIBAIOIIINE €0 BEJIMYUHBI;

— 3HATh OCHOBHBIE OCOOEHHOCTH 0OBEKTA UCCIIENOBAHMS

— W3YYUTh M yMeTh OOBSCHHUTh (PU3MYECKHE OCHOBBI HCIOJIB3YEMBIX B padOTe METOIOB
U3MEpPEHU S

HNCKOMBIX BEJIIMYUH;

— yMeTh HapUCOBaTh MPHUHIUIUAAIBHYI0 CXEMY MCIHOJIb3YeMOW YCTAaHOBKM W 3HATh Ha3HauyeHHe
Ka)KJ1I0ro

u3 ee y3JIoB;

— 3HATh [MOCJIEIOBATEIBHOCTD BBHITIOJTHEHUS ITAIOB JIAOOPATOPHOW PaOdOTH;

— uMeTh oOIIee NpeJCTaBlIeHne 00 OXMUIAAEMBIX pe3ysibTaTax MPOBOAMMOIO SKCIEPUMEHTa W
yMeTh

BBIOpATh METO/I, HYKHBIH JIJI1 MIX MaTeMaTHUeCKOW 00pabOTKU

HOPHIIOK OpFaHI/I3aLII/II/I CTyIIeHTOB Ha HpaKTI/IquKOM 3aHATUN

Ha npakTuyeckux 3aHATUSAX OOOOIIAITCS W CUCTEMATH3UPYIOTCS 3HAHMS, TOJyYeHHBIE Ha
JICKIITMOHHBIX

3aHATHSAX M (DOPMUPYIOTCS YMEHHUsI pelllaTh TUIOBblE 3aqauu. [Ipu pemeHuu 3agad mo (pusuke
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CTYJIEHT
JOJIKEH YMETh:

- BBIJIEJISATH OIMCHIBaEMOE siBJieHHe (0OBEKT), aHAIM3UPOBATh YCIIOBUE 33/1a4H;

- BBIIIOJIHATH [IOCTPOEHUE MOJE/H SIBJICHUS;

- (hopMyIMpOBaTh BBIBOJIBI U3 MOJEIIN;

- BbIAIBJISITH IPUMEHEHUS TIOJYYEHHBIX 3HAaHUI B PO ECCUOHATBHON AeSATEIbHOCTH.

[Mopsiok opranu3alyy caMoCTOSATETbHON paOOThI CTYAEHTOB

CamocrosTenbHas paboTa CTyJEeHTOB IIPEAIIOJIaraer:

- CaMOCTOSITEJIbHBII TIOMCK, OOpa®OTKy (aHanmu3, CHHTE3, OOOOLIeHHEe M CHCTeMaTH3aluIo),
a/lanTaluio

HE0OX0AMMOM M0 JUCUMILIMHE UH(OPMALUH;

- BBITIOJTHEHHE 33/IaHUI /IJIs1 CAMOCTOSITENILHON PadoTHI;

- U3yYEHHUE U YCBOEHHE TEOPETUUECKOro MaTepuaa, MPeACTaBIEHHOIO Ha JIEKIIMOHHbIX 3aHATUAX
U B

COOTBETCTBYIOLMX JIMTEPATYPHBIX UCTOYHUKAX (PEKOMEHyeMasi OCHOBHAS U JOIOJHUTEIbHAS
JuTeparypa);

- CAaMOCTOSATEIBHOE U3YUYEHHUE OT/IEIbHBIX BOIIPOCOB KYypCa;

- IOJrOTOBKA K MPAKTUYECKUM M JTaOOPATOPHBIM 3aHATUSIM, B COOTBETCTBUU C PEKOMEHJALIUSIMU
npernojaBaTesisd  (BBIIOJHEHWE KOHKPETHBIX 3a/laHUH, COOTBETCTBYIOIIME OPraHU3allMOHHBIE
JeicTBUs U

T.0.).

CaMocCTOsATEeNIbHOE BBINOJHEHNE KOHTPOJIbHBIX M J1A0OPAaTOPHBIX paboT SIBJISETCS OCHOBHBIM
CPEACTBOM

OCBOGHHSI TEOPETUYECKOro Marepuana Kypca ¥ MNpUOOpEeTeHHsT YMEHMH M HaBHIKOB €ro
IIPaKTUYECKOTO

NIPUMEHEHHS , IOCKOJIbKY TOJIBKO MPUMEHEHUe 3HaHUI 00ecrieunBaeT UX riyOOKOe MOHUMAaHUeE.
[Toatomy

PEKOMEHJIyeTCsI CJIeIyIONTHUIA TIOPSIIOK pabOThl C y4eOHBIM MATEPUAIOM IO KypCy (PU3UKU:

a) MMPOYMTANTE 3a1a4y U BBIIEIUTE TO (PUBNYECKOE SABJIEHUE, O KOTOPOM UIET pEYb;

0) MO KOHCIEKTY JIEKIIMA U (WM) 10 y4eOHHUKY, YKa3aHHOMY B CIMICKE PEKOMEHJOBAHHOW JIUTE-
parypsl,

BBISICHUTE CYUIHOCTb SIBJIEHMS, BBIIMIIUTE W BBIyYUTE OCHOBHbIE IIOHATUS M 3aKOHBI,
VICTIOJIb3YEMBIE ITPU

OIKCaHWUU JIAHHOTO SIBJIEHUS;

B) MCIIOJIb3YWUTE AJITOPUTMBI PEILIEHUS TUIIOBBIX 33Ja4, PEKOMEHI0BaHHbIE ITPENIOIaBaTEIIEM;

I) O3HAKOMBTECh C MPHMEPAMH peIlleHUs] THIOBBIX 3agad Mo mnocodmio «®Pusmka: ydeOHbIE
MaTepHuaJibl U

KOHTPOJIbHBIE PadoTh» 4.l M 4.2 B KOTOPBHIX MOAPOOHO OMMCAHA METOJMKA MWCIOJIb30BAHUS
OCHOBHBIX

3aKOHOB [UJI51 IOCTPOEHUsI MATEMAaTUYECKON MOZEIN KOHKPETHOM 33Ja4HOM CUTYalluH;

1) HeOOXOAMMBIE [UIsl PelIeHHs 33/1a4 CIIPABOYHbIE MATEPUAIIBl MOKHO HAWTH B MPUIOKEHHUIX K
nocoouio «Pu3mnKa: yueOHble MaTepHuaibl 1 KOHTPOJIbHBIE pa0OTHL.» 4.1 4.2 (YMCIIOBBbIE 3HAUCHUS
(pu3MUecKNX KOHCTaHT, a Takke TaOJIWYHBIX KO3((PHUIMEHTOB, XapaKTepU3yloIIUX (pu3nuecKue
CBOMCTBa

BEIIECTBA, PAa3MEPHOCTU U €JVUHULIBI U3MEPEHU I HEKOTOPBIX (PU3MUYECKUX BEJIUUMH, MHOKUTEIN U
NPUCTaBKU Jis1 0Opa30BaHMsI KPATHBIX W JOJBbHBIX €IMHMII, Ha3BaHUs U OOO3HAUYEeHUs OYKB
I'PEYECKOro

andapura);

€) TpU BO3HUKHOBEHMM 3aTPyJHEHHU 4YETKO C(OPMYJUPYWTE U 3alUIIATE BOMNPOCH K
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IpenoAaBaTesiio 1

oOpaThTeCh 3a KOHCYJIbTAllMEH HA TMPAKTUYECKUX 3aHATUSIX WJIM B Yachl KOHCYJIbTAIUM,
orpeJe/IeHHbIE

pacIuCcaHueM.

) TP BHIIIOJHEHUM J1JaOOPATOPHBIX PadOT UCTIOJB3YHTE pa3paboTaHHble Ha Kadeape pu3nuku
METOIMYECKUE YKa3aHUs U TMpaBriIa 00padOTKHU IKCIIEPUMEHTATBHBIX PE3YJIbTAaTOB.

OcBoeHME METOJOB MaTeMaTHMYECKOr0 MOJAEIUPOBAHUS TMPOCTEHIINX (PU3MUECKUX 3aJaYHbIX
CUTYyaIi 1

cpopmupoBanHocTh KoMrieTeHIMU YK-1, OIIK-2 gBnsi0Tcss OCHOBHBIMU KPUTEPUSAMU IPU OLIEHKE
KOHTPOJIbHBIX paloT, BBHIMOJIHSAEMBIX CTyAeHTaMu. [IpeacraBieHHOE B KOH-TPOJIBHOM padoTe
pelieHue

JOJUKHO MPOJEMOHCTPUPOBATh IOHMMaHHWE CTYJEHTOM CYIIHOCTH (PU3UYECKOrO SIBJICHUS,
OIMCAHHOTIO B

TEKCTe 3aJaud; BJIAaJEHUE TMOHATUIHBIM aINapaToM, OT-HOCAIIUMMCS K paccMaTpuBaeMOMYy
SIBJICHHUIO;

3HaAHME OCHOBHBIX 3aKOHOB, OIMMCHIBAIONINX SIBJIEHHE, U — CAMOE TJIABHOE — YMEHHEe 000CHOBATh
0COOEHHOCTH NPUMEHEHHs TOrO WJIM MHOTO 3aKOHA K YCJIOBHSIM KOHKPETHOW 3a1aud. B cBs3u ¢
TUM,

pelIeHre JOJKHO COITPOBOXKIATHCS KPATKUMHU, HO MCUEPIBIBAIOLIMMYU CJIOBECHBIMU MOSICHEHUSIMU
TpeboBanust K 0(POPMIICHHIO TOMAIITHUX KOHTPOJIBHBIX PadoOT

(pacnieyartath ¥ BKJIEHTh Ha OOJIOKKY TETPAAX JUIsl JOMAIIHUX KOHTPOJIbHBIX padoT!)

1. Bce paGoThI BHITOJIHSIOTCS B OTHOW OTIEJILHON TeTPaIH.

2. TekcThl 3aJaHUI pacrievyaThIBAIOTCS M BKJIEUBAIOTCS (MJIM MEPENHUCHIBAIOTCS ) TOJHOCTBIO.

3. IIpuBomuTcs KpaTKas 3alUCh YCJIOBUS U TOSICHSIONINI PUCYHOK (OyKBEHHBIE OOO3HAYEHUS
BEJIMYMH B

YCJIOBUM, Ha PUCYHKE U B PELIEHUU [10JI)KHBI COBIA/IATh).

4. Perienue npeaBapsieTcst KpaTKUM ONMCAHUEM YCJIOBUI BO3HUKHOBEHUS U CYIIIHOCTH SIBJICHUS,
paccMaTpuBaeMoro B 3a/1a4e.

5. VkasbBalOTCS M 3aIllUCHIBAIOTCS B OOLIEM BUJE 3aKOHBI (WJIM OINpelesieHus] BEJIUYMH),
OIKCHIBAIOIINE

paccmarprBaeMoe sIBJIeHHe, C OsSICHEHHEM BceX OYKBEHHbBIX 0O03HAUYEHHH CJIOBAMHU M HA PHCYHKE
WU C

HoMoUIbIo rpacduka.

6. Kaxapiii mar 1ajpHerIIero peenus COpoBOKIAETCS KPATKUM CIIOBECHBIM 000CHOBaHHEM

(HarpuMep: y4uThIBasl YCIOBHUE 3a[1aUH. . . ... , HA OCHOBAaHUM F€OMETPUYECKUX COOOPaXKEHUH. . . ..,
UCITIOJIb3Y$1 OMpe/ie/IeHNe BEJIMYUHBI. . .., HAITPaBJIeHUE BEKTOpA. ... OMpeesisieM 10 Mpa-Buiy...... u
T. IL.).

7 . Pemenue Benercsa B oOmeM Buae (B OyKBEHHBIX OOO3HAUEHMSIX), a 3aTE€M BBINOJIHAETCS
YUCJIOBOU

pacuer ( B cucreme CH).

8. Tlocne mepBoil MpoBepkM padOTHl MpenojaBaTesieM BCE WCHpaBIEHUS M0 3aMEYaHUsIM
00CYyKIA0TC

B YCTHOI1 Oecesie BO BpeMsI MPAaKTUUECKUX 3aHATUI WM Ha KOHCYJIbTAIH.

Meroanyeckue peKOMEeHJalluy Ipy MOATOTOBKE K 9K3aMeHy 0 (pu3UKe

1) ITpn moaroToBKe K 9K3aMeHY O3HAKOMbBTEChH C 9K3aMEHALMOHHBIMU BOIIPOCAMU U Pa3Aesn-Te UX
Ha 3-5

IPYII B COOTBETCTBUM C OCHOBHBIMM pa3JieslaMH Kypca.

2) Mo kaxxaoMy pasjieny cHavaja MoNbITalTeCh OTBETUTH (TIMCbMEHHO) Ha CJIEIYIOLIIE BOIPOCHL:
-4TO U3Yy4yaeT JaHHbIN pa3naesn pUu3uKu?
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-KaKue MOHATHUS UCTIONB3YIOTCS IPU U3yUeHUH (PU3NYECKUX SIBJICHUI B IaHHOM pasjene?

- KaKM€ OCHOBHBIC 3aKOHBI YCTAHOBJICHBI JJIA 9TUX ABJICHUN?

3) IlonblTaiiTech HapUCOBaThb CTPYKTYPHO-JIOTUYECKYIO CXEMY, OTPAXKalollyld B3aUMOCBS3b
OCHOBHbIX

MOHSITUIN Y 3aKOHOB PacCMaTPUBAEMOTr0 pas3fesa.

....4).IIpoBepbTe ceOs: MOKETEe JIM BBl TIO MaMSTH BOCIIPOU3BECTH CTPYKTYPHO JIOTHUECKYIO CXEMY
u

NepeYeHb OCHOBHBIX TIOHSATUM M 3aKOHOB, KOTOpble HEOOXOAMMO 3HAaTh K 9K3aMeHy IO
U3y4aeMOMY

paszeny Kypca.

5) Tlocne Toro, Kak Bbl YSICHWIM OOIIMA OObEM MH(pOpMAIMU U €€ JIOTHUECKYI0 CTPYKTYpY,
BbIy4YUTEC

orpe/ieeHus MOHITUN 1 (POPMYJTUPOBKU 3aKOHOB, YKA3aHHBIX B 9K3aMEHAIIMOHHBIX BOIPOCAX.

6) [TpocMmoTpuTe TpUMEPHI pellieHus 3a4a4 M0 U3y4yaeMoMy paszeny (1o KOHCHEKTY JIEKIMIA 1 TI0
BBITIOJIHEHHBIM B CEMECTPE KOHTPOJIBHBIM paboTam).
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Pazpaboturk/rpynma pa3paboTIYMKOB:
Tarbsina ButanbeBHa Ky3pbmuHa

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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