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Pazgen 1. OBINASL XAPAKTEPUCTUKA MOVJIA

Hay4yno-¢pyHnaMeHTa/IbHbIE 0OCHOBBI IPO()eCCHOHAILHOI NesITeILHOCTH
1.1. AHHOTALMSA colepPKAHUS MOIYJIA

Monyne oTHOcHTCs K 6a30BOil 4YacTH 00pa3oBaTeNbHBIX IIPOIPAMM BCEX HHIKEHEPHO-
TeXHHYECKMX HAallpaBlleHHH TIOATOTOBKH M sBIseTcS 00s3aTeNbHBIM JUIsS BCEX CTYAEHTOB,
o0y4aromuxcs 1o JaHHBIM HanpaBieHusM. Jlucuummnel «Maremartuka», «@usuKa», BXOIIIINE B
MOJZyJb COCTABJIAIOT OCHOBY IOATOTOBKH CIEIHATHCTOB WHXKEHEPHO- TEXHHYECKHX HAaIpaBlIeHHH,
ABJISICH (PyHIaMEHTaIbHOH 0a30if MX YCHEIIHOH IesaTelbHOCTH. B mporecce oOydYeHHs 3THM
OMCUHMIUIHHAM  (OPMHPYIOTCS HAy4YHOE MHpPOBO33DEHHE, BIajieHHe (H3HKO-MATEMATHIECKHM
anmnapaToM H MeToJaMH (DH3MYECKHX HCCIIeJOBAaHMIl C [EIbI0 YCIENHOr0 OCBOCHHS CIEIHAIbHBIX
IUCIUMILUTHH. MHTerpupoBanue 3HaHHH O IpHpone Marepud, (HU3HYECKHX 3aKOHOB M BJIAJIEHHE
(pu3HKO-MaTEMAaTHYECKHM anmnapaTtoM B CMEKHBIE HAYKH II03BOJIIET CTYJEHTY pallMOHAIbHEE H
3¢ exTHBHEE HCNONB30BaTh TOTYy4YEHHBIE B XOJA¢ OOYYeHHS KOMIETEHIMH JUIS pElIeHHS
npodecCHOHATIBHBIX 3a1ad.

Hucrunimba «Matematukay ¢GopMmupyeT 6a3y HayuHBIX 3HAHHMM CIEIMAIMCTOB, a TAKXKE
peanu3yeT  pa3BUTHE MHTEJUIEKTYalbHOIO IOTEHOHata M (OpPMUpPOBaHHME I103HABATEIBHOM
AKTHBHOCTH B TBOPYECKOH J€ATEIBHOCTH.

Hucnummna  «@usukay QopMHupyeT y oO0ydaromuxcs CIOCOOHOCTH KOMILIEKCHO H
IPaMOTHO aHATM3UPOBaTh QU3UYECKHE MPOLECCHI; HCIIONE30BaTh COBPEMEHHEBIE TEPMHHBI U TIOHSATHS
B 00J1aCTH €CTECTBEHHBIX HAYK

1.2 CTpykTypa 1 06beM Moyt

O0bem AHCUHILIHH @DopmMa HTOroBOi
No 1 PR ——— MoJyJifl H Bcero NpPOMeKYTOYHOMH ATTeCTALHH
n/n p ARl Ay MOZIYJI5l B 334€THBIX | 110 AMCLMIIMHAM MOAY.IS U B
eIMHHLAX ¥ Yacax LEJIOM 110 MOZLYJTIO
Maremaruka 10/360 DK3aMeH,
1.
9K3aMeH
dusuka 8/288 DK3aMmeH,
2.
3K3aMeH
He MpeayCMOTPEHO
18/648
HUTOT'O no Moaymo:

1.3 IlocsrenoBaTeIbLHOCTH OCBOEHHSI MOIYJIsi B 00pa30BaTe/ILHOI MporpaMme

IIpepexkBH3UTLI MOaYJISt

IlocTpeKBH3HTHI H KOPPEKBH3HTHI Monayns «CrnennanbHble pa3aeiisl HayqHO-

MOy IS GbyHIaMeHTAIBLHBIX OCHOB IIPOdecCHOHAIBHOM
JEeSTENBHOCTH», MOYNIb «OCHOBEI pa3paboTku
KOMIIBIOTEPHBIX MOJIENEH TEXHHUECKHUX CHCTEM»




1.4. Pacnpenesienne KoMNeTeHIH M0 JUCHHAILTHHAM MOXYJIfA, ILIAHAPYEMBbIE PE3yIbTATHI
o0y4eHusi (MHIMKATOPbI) 110 MOIYJII0

W3yuyenne MUCIUIIMH MOy IpeaycMarpuBaeT (OpMHpOBAHHE KOMIIETEHIMH MOCpPEICTBOM
IOCIIENOBATENbHOTO OCBOEHHS PpE3yIbTaToB OOydYeHHs Ha OIpPEIETICHHOM YPOBHE CIIOKHOCTH
CoZiepKaHH1.

Pesynerarbl 00y4deHHs 1O IMCIMIUIMHE — 3TO KOHKPETHBIE 3HAHMS, YMEHHS, OIBIT M JPYTHE
pe3ynsTarhl (CozepKaTeIbHble KOMIIOHEHTH! KOMIIETeHIHH ), KOTOPBIX IUIaHUPYeTCs JOCTHYH Ha dTame
H3YYCHHS NUCHMIUIMHBI MOy, M KOTOpPbIE JOKHBEI OyIyT IPOJEMOHCTPHPOBAaHE 00yUJalOIUMHCA U
OLCHEHBI  IpENofaBareNleM IO  HHIMKATOpaM/H3MepsSeMbIM  KDHTEpUSIM, BKJIIOUYEHHBIM B
(opMyIHPOBKY pe3yIbTaTOB 00ydeHHS.

Wnnukatop — 3TO mpu3HaK / cUrHan/ Mapkep, KOTOPBIH IIOKa3blBaeT, Ha KakoM YpOBHE
oOywaromuiics JODKEH OCBOHTH Pe3yibTaThl 00y4eHHs M MX NpeIbABICHHE MODKHO IMOATBEPIUTH
(axT ocBOEHHS IPEAMETHOIO CONEPIKAHMS JAaHHOM JUCIUILTHHEL

VB1MKaTOpel YYMTHIBAIOTCS IIPH BEIOOPE M COCTABIEHHM 3aJaHHM KOHTPOJIBHO-OLIEHOYHBIX
MEpONPHUATHI] (OLIEHOUHBIX CPEICTB) TEKYIEeH U MPOMEKYTOUHOM aTTecTaluy.

Ilepeuens
Kon u HaumeHoBaHHe IlnanupyemMsie pe3yJibTaThl 00y4eHHA
JHCIHILIHH
KOMIIeTeHIIHH (MHAHUKATOPBI)
MOIy.If
1 2 3
Maremaruka OIIK-1. CrocoGen
bopMyIHpoBaTh U pewarte | 3name:
Hay4HO- ® OCHOBHBIE IIOHATHS H METOIBI
HCCIIEIOBATEIILCKHE, AHAJTMTUYECKON T'€OMETPHH,
TEXHUYECKHUE, MaTeMaTHYECKHH aHaIU3 U JTUHEHHYIO
OpraHu3anuoHHO- anredpy; MoCIeA0BaATENLHOCTH U PAIBL,
IKOHOMHYECKHE H muddepeHIHATBHOE B HHTETPaIbHOE
KOMIIJIEKCHBIE 3a7a4H, ucyucienue, 1uddepeHIHaTEHEE
TpPAMEHAS YpaBHEHHS.
byHIaMeHTaIbHbIE
3HaHUSL. Voo

® [IPHMEHATL MaTEMaTH4YE€CKHE METOIBI
A pEeIIEeHHs TMPaKTHYECKHX 3aJa4d B

obmactu ‘npodeccHOHATLHOM
JEeSATENEHOCTH.
Bnaoems:
e B OpraHH3alHH coOCTBEHHOH

JCATCIBHOCTH, B BI:IﬁOpe THIIOBBIX
METOJOB M CcHocoDOB  BBIIOJIHEHHS
3aga4, B YMCHHH aHAIIHU3HPOBAaTh,
CpaBHHBAaTh H OILICHHUBATH HX
PE3yIIbTaThl, HCIIOJB30BAaTH OCHOBHEIE
METOJAbI M IPHEMBI MaTEMATHKH JJIA




PELICHHA MPaKTHYSCCKUX 3a1ad.,

OIIK-2. CrniocoGen
CaMOCTOSTENILHO CTABUTD,
(opMaTH30BLIBATE H
pelaTh 3a1ayu,
OTHOCSIIIHECS K
IpO(eCCHOHATBHON
NEATENIBHOCTH, HCIIOb3Ys
METOIbI MOAETHPOBAHUS H
MaTeMaTHIECKOTO
aHaIH3a.

Suamo:

. OCHOBHBIE TOHATHSA
MaTeMAaTHKH.
Ymemn.

® I[IPUMEHATH MaTeMaTHYECKHE METOIBI I
peleHust TpoecCHOHAIBHEIX 3a1a4.
Bnademnw:

* METOJaMH MaTeMaTHYECKOTO OMHCAHHMS
U MOJETTMPOBaHHMs IMHPOKOTO Kjlacca
(bHU3HYeCKUX SBJICHHIA H IIPOIIECCOB,
OIPEAENSAIOMMX NPHHLHUITEI PabOTEHI
Pa3IMYHBIX TEXHHYECKHX YCTPONCTB.

KIIaCCHYECKOH

OIIK-3. CriocoGen
IIAHUPOBATh U IIPOBOJUTE
KOMILIEKCHBIE
HCCIIEIOBAHUS U
H3BICKaHHS ISl pelleHHs
HH)KEHEPHBIX 3aJ1a4,
OTHOCALLKXCS K
npodeccHoHaTBHON
JIeATEeNbHOCTH, BKIIIOYAs
NIPOBEICHHE H3MEPEHHUH,
IIJITAHUpPOBaHUE H
IIOCTAHOBKY
9KCIEPHMEHTOB,
HHTEPIIPETALHIO
NIOJIYYEHHBIX Pe3yJIbTaTOB.

Suame.!
. TEOPETHYECKHE OCHOBEL, OCHOBHBIE
IIOHSITHSI, TEOPEMBI MAaTEMAaTHKH;
Ymemn:
® [OHHMATb, H371araTh U aHATH3HPOBATH
0a30By10 HH(pOPMAILIHIO,
Bnaoemw:

* MaTeMaTHYECKHMH METOJaMHU
00paboTku 1 aHaMH3a HHYOPMAIIHH B
obnacTe npodeccCHOHANEHON
NeATENBHOCTH.

I1K-1. CraBuTb U peruars
WH)KEHEPHBIE U HAy4HO-
TeXHHYECKHE 3a/Ia4H B
obnactu cBoeit
npodeccHOHATLHOM
JESTeIbHOCTH M HOBBIX
MEXTHCIHITHHAPHEIX
HalpaBJIEHUi ¢
HCIIOJIB30BaHUEM
€CTEeCTBEHHOHAYYHBIX U
MaTeMaTHYeCKHX
MOJAETIEH.

3namo.
© OCHOBHEIE
MaTeMaTHKH.
Ymemn:
®  HCIOJb30BATh METOABI TEOPETHUECKOTO
HCCIIE0BAHUS M MaTEMAaTUYECKOT0
aHaIN3a Ul CO3aHHUs TEXHHYECKHX
YCTPOHCTB,
Bnaoemy:

* METOJAaMHM OpraHM3aliH COOCTBEHHOMH
npodeCCHOHATBEHOM M TIOBCETHEBHOM
JIEATEIIBHOCTH HAa OCHOBE 3HAHHIA
MaTeMaTH4YecKoro anrnapara ¢
HCIIOJIb30BAHUEM HOBEHIINX OTKPBITHH

IIOHATHA, TEOPEMEL

€CTECTBO3HAHHUSA H NIEPCIIEKTHB HX
HCIIOJIL30BAHUS U1 CO3aHUs
TeXHHYECKHX YCTPOHCTB




Duznka

OIIK-1. Cnocoben
(OpMyJIMPOBaTh U peInaTh
Hay4HO-
HCCIIEeI0BATENBCKHIE,
TEXHHYECKHE,
OpraHH3aIMOHHO-
9KOHOMHYECKHE H
KOMIIJICKCHBIE 3a/1auH,
IPUMEHSIS
(byHIaMeHTaIbHEIE
3HAHHSL.

3name:

W OCHOBHBIE TIOHATHS, 3aKOHBI H MOJIEIH
MEXaHUKH, 3IIEKTpUYECTBA 51
MarHeTu3ama, kojebaHuii M BOJH,
CTaTHCTUYECKOH bu3uKH "
TEPMOJHHAMHKY;

w OCHOBHBIE (DH3UYECKHE BEITUYHHEI H
buznueckue KOHCTaHTBHI, HX

ONpeAeNeHUe, CMBICI, CHOCOOBl M
€IUHHIIBI X U3MEPEHHS;

J (GyHIaMeHTaIbHBIE ¢busnueckue
OMBITHL, HX POJIb B Pa3BUTHH HAyKH;

. HA3HAYEHHME M IIPUHIMILL JeHCTBUS
BaKHEHIIHUX (PHU3MUecKHX TpUOOpPOB.

Ymems:

e 00BACHUTH OCHOBHEIE HAOMOAaeMbIe
TPHPOIHBIE U TEXHOTCHHBIE SBJICHHS H
3¢ dexTr! ¢ no3umit GyHIaMEHTATHHBIX
¢uzryecKUX B3aUMOICHCTBHH,
HCTOJIKOBEIBATH CMBICTT (PH3MUECKHX
BEJIMYHH M TTOHSTHIA;

®  3aUCHIBATh YPaBHEHHUS JUIS (DU3HIECKUX
BEJIMYMH, 3aMIHCHIBATH YPABHEHHUS
MpoLEecca ¥ HaXOIUTh €ro pelleHHUe;

e pabotath ¢ mpubopamu ¥ 000pyI0BaHUEM
coBpeMeHHO# (u3nyecKkoii 1abopaTopHy;

®  JCIONBL30BaTh Pa3IMIHBIE METOIUKH
duzmueckx m3MepeHuit u 00paboTKH
3KCIIEPUMEHTAIBHBIX JJaHHBIX, B TOM
YHCJIE C IPUMEHEHHEM KOMIIBIOTEPHOI
TEXHHKH U HH()OPMALMOHHBIX TEXHOIOTHH
IIPH PEIICHHH 3a]1a4;

®  HCIOJE30BaTh METOIBI (PHU3UIECKOTO U
MaTeMaTH4ECKOr0 MOJICTUPOBAHMS, &
TAKOKEe TPUMEHSTh METOIBI (PU3HKO-
MaTeMaTH4IeCKOTO aHAIN3a K PELIEHHIO
KOHKPETHBIX eCTeCTBeHHOHAYUHBIX 1
TEXHHYECKUX I1podIIeM

Braoemy:

. HaBBIKAMH HCIIOJIE30BaHUS METOIOB
(hH3MYECKOr0 MOJIETHPOBAHUS B
HH)XCHEPHOH IIPaKTHKE;

. TIPHMEHEHHUS] OCHOBHBIX METO/IOB
(HM3UKO-MaTeMaTHIECKOTO aHAIN3a JUIs
peIleHHs eCTECTBEHHOHAYYHBIX 3a71ad;

e [IPaBUJILHON 3KCILTyaTallid OCHOBHBIX

npubopoB U 060pyIOBaHUS
coBpeMeHHOH (pu3nyeckoit

nabopaTopHu;
e 00pabOTKH ¥ HHTEPIIPETALIMH
pe3y/IbTaToB IKCIIEPHMEHTA, B TOM
yHclie ¢ IPUMEHEHHEM KOMIIBIOTEPHOH




TEXHHUKH ¥ HH(QOPMAI[HOHHBIX
TEXHOJIOTHH.

OIIK-2. Cnocoben
CaMOCTOSTENBHO CTABHTB,
(opmanuzoBbIBaTE U
peuIaTs 3aqayu,
OTHOCSALINECH K
Ipo(eCCHOHATBHO
HEATEIBHOCTH, HCIONB3Ys]
METO/IbI MOJICTHPOBAHUS H
MaTeMaTHYeCKOro
aHaJM3a.

3name:

. bynnamenTansHBIE busnueckue
[IOHATHA W TEOPUHM KIACCHYECKOH U
COBPEMEHHOH (hH3UKH.

Ymemp:

® HCHOJIE30BATE 3HAHHSA O COBPEMEHHOI
(r3nIecKoii KapTHHE MIpa i 3BOMOLHH
Beenennoit, npoctpancrsento-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHHH
BEILECTBA I IOHUMAHHS OKDPYIKAIOIIEr0
MHpa U SBNEHHH IIPUPOJIEI;

® TIPHUMEHSATH (PU3HKO-MATEMATHYECKHE
METOJIBI JIVLS CO3/1aHMs HOBBIX CPE/ICTB
M3MEPEHHSI, METOJIOB H3MEPEHHUSI |
METOMK H3MEPEHHUH, pa3pabaTeBaTh 1
Npe/UIaraTh IJ1aH IIPOBEICHHUSI
usngeckoro uccnenopanus,
(bOpMYTHPOBATE BEIBOJIEL, OLIEHHBATE
COOTBETCTBHE BBIBOJOB IOJYYEHHBIM
AQHHBIM, OLEHHBATh HAYYIHYIO I
NPHKIIATHYIO 3HAYMMOCTE CBOEi!
pa3paboTKH.

Bhaoemn:

* METoZaMH (PH3HKO-MATEMAaTHYECKOTO
OMHCAHUS U MOACIHUPOBAHHUS LUKPOKOTO
Knacca (PM3HYECKHX SBNIEHHI 1
IIPOLIECCOB, ONPEETISIOUIHX IPHHIAIIE]
pabOTEI Pa3NHYHBIX TEXHHYECKHX
YCTPOHCTB.

OIIK-3. Criocoben
IIAHUPOBATh U NPOBONUTE
KOMIIJIEKCHEIE
HCCTIEJ0BaHHUS H
H3BICKAHMS JUIS pelIeHus
HHXXEHEPHBIX 3a/1ay,
OTHOCSALIUXCS K
NPO(ECCHOHATBLHOI
AESTENIbHOCTH, BKIIFOYAs
IIPOBEICHHE H3MEPEHHIA,
IUTaHHPOBaHHE U
IIOCTaHOBKY
9KCIIEPHMEHTOB,
HHTEPIIPETAIHIO
TIOJTY4YEHHEIX Pe3YJIbTaTOB.

Suame:

° TCOPETUYECKHE OCHOBEL, OCHOBHBIE
TIOHSATHS, 3aKOHbl U MOJENH MEXaHHKH,
MOJICKYIAPHOH (BU3MKH, 3IEKTpHYECTBa
M MarHeTusMa, TEeOpHH KoneOaHuil wu

BOJIH, TEPMOMHAMHUKU H
CTaTHCTHYECKOH (DH3MKH;
Ymvemw:
¢ TOHUMATh, U3/IATaTh U KPHTHUECKH
aHaNH3UPOBaTh 6a30ByIO

obmedusuyeckyio nHpopMaro;
Brademn:

* (du3MYECKUME M MaTeMaTHYECKHMHU
MeTomaMH 00paboTKH U aHaTH3a
HHpOpManuu B o6acTu o6meit
(bu3uky.

[IK-1. CraBute u pemars
HHIKCHEPHBIE U HAYYHO-
TeXHUYECKHE 33734y B

Sname:
° - OCHOBHEIE MOHSATHSI, 3aKOHBI H

MOJEIIH MEeXaHHKH, SJIEKTPHYECTBA H




obnacTy cBoei
npodeccHoHaIbHOI!
JEATETBHOCTH M HOBEIX
MEXKIHCIUIUIUHAPHEIX
HaIlpaBJIEHUH ¢
HCII0Ib30BaHHEM
€CTECTBEHHOHAYYHBIX U
MaTeMaTH4YeCKUX
MOZIENEH.

MarHeTusMa, KonebaHHH M BOJH,
KBAaHTOBOM  (U3MKHM, CTaTHCTHUECKOI
¢usuky 1 TepMOIMHAMEKH.

Ymemn:

®  HCHOJIB30BATh METOJBI TEOPETHYECKOTO H
9KCIEPUMEHTAIBLHOTO HCCIEI0BAHHS B
(usMKe, yMETh OLIEHUBATE UHC/ICHHbIE
TIOPSITKH BEJIMYHH, XapaKTePHBIX JI
Pa3IMYHBIX Pa3/ICIIOB ECTECTBO3HAHMSI.

Brnaoems:

* METOJaMHM OpraHH3aliH COOCTBEHHOI
NpO(peCCHOHATHHOM U OBCEIHEBHOM
JIEATENBHOCTH Ha OCHOBE 3HAHMH 0
IPHPOJIE MATEPHH, (PHIHYECKHX 3aKOHOB
U BJIaICHUS (PU3UKO-MATEMATHYECKUM
aniapaToM C HCIOJIB30BAHHEM HOBEHIITHX
OTKPBITHH €CTECTBO3HAHUS H IIEPCIIEKTUB
HX HCITONIB30BAHUS [UTS CO3IAHHS

HJIeH COBEPIIEHCTBOBAHUS
TPaHCIIOPTHBIX CPEICTB
CMeUHAIbHOIO Ha3HAYEHH S
B LIEJIOM, a TaKiKe
OTHEJIBHBIX y3JI0B H
arperaros.

TEXHHYECKHX YCTPOHCTB
[1K-8. Cnocoben Suame:
ITPOBOAXTE TEOPETHYECKHE ° METOIOR TEOPETHYECKHX H
U OKCTIIEPHUMEHTAJIbHEBIE 9KCNEPUMEHTAIBHBIX HCCIIENORAHHH B
Hay4HBIC UCCIIEOBAHUS 110 (usuke,
MOHCKY U IIPOBEPKE HOBLIX |  Vwems:

® II0JIB30BATHCS TEOPETHUECKHUMH OCHOBAMH,
OCHOBHBIMH TTIOHATHUSIMH, 3aKOHAMH H
MOZENAMH (DH3HKH,

Braoemn:

*  MaTeMaTHYECKHM alrapaToM s
peLIeHHs TEOPETHYECKUX U IPHKIIAIHBIX
3a1a4, METOIAMH HCCIIEIOBAHUS U
MOJEIHPOBaHMs 00BEKTOB.

1.5 ®opma obyuenus

Peamusanus Monyns npesycmorpena uist 05y4aiomuxcs o 04HOMR dbopme.

PA3JIEJI 2. TIPOI'PAMMbBI MO1YJISI
Hayuno-gynnamenTansHble OCHOBEI IpoheccHOHANBHOM AeATeIBHOCTH

2.1. PABOYASI ITIPOTPAMMA JTUCIAILIUHEI
MATEMATHUKA

PaGoyas nporpamMma qucHUIIHEEL cOCTaBIEHA aBTOpaMHU:

YueHnasi crenenn IMoppa3snenenue
Nen/m | @amuiaus Umst Oryectso * | Jo/IzKHOCTB pasi
Yy4eHoe 3BaHHe
HenapramenT
Hemuna Enena KaHz. (us.-mar.
1 JOLEHT €CTECTBEHHOHAYYH
JleonumoBua HayK, JOLIEHT
oro obpa3oBaHus




2.1.1. COAEP’)KAHHUE H OCOBEHHOCTH PEAJIM3AIIMA TV CITUIIIMHBI 1

MATEMATHKA

2.1.1.1. Texnoaornn o6y4enusi, HCIOJb3yeMble NIPH H3YYeHHH THCUHILIHHBI MOXY ISt
CmemanHOe 00yueHHe ¢ HCIOIE30BAHAEM OHJIAHH-KypCa.

2.1.1.2. Ilnanupyemeble pe3ybTaThl 00ydeHHs (MHIHKATOPHI) MO AHCHHILIHHE 1

Koa 1 HanmMeHoBaHHe
KOMIIETeHLIHH

ILnanupyemsie pe3yabTaThl 00y4eHHs (HHAHKATOPDI)

OIIK-1. Cnocoben
(hopMyIHPOBaTh U pelIaTh
Hay4YHO-HCCIIEI0BATENCKHE,
TEXHHYECKHE,
OpraHu3aIHOHHO-
3KOHOMHYECKHE U
KOMIUIEKCHBIE 3a/1a4H,
npuMeHss QyHIaMeHTaIbHbIE
3HAHMS.

Suame:
® OCHOBHEIE ITOHSTHS B METOIbI AHATUTHYECKOH T'eOMETPHH,
MaTeMaTH4YeCKHi aHaIu3 | JTHHEeHHYIO anredpy;
TIOCJIEI0BATEIFHOCTH | psAbL, muddepeHnnampaoe 1
HHTETrpaIbHOE HCYHCIIeHHE, TH(DdepeHIHaTEHEIE
ypaBHEHHS.
Vuemy:
®  MPUMEHSTh MATEMATHUECKHE METOIBI JUIS PEIEHHSA
MPaKTHYECKHX 3a/1ady;
®  HCIOJB30BaTh METOBI MAaTEMATHYECKOTO MOJICIHPOBAHHS, &
TaKKe IPHMEHATh METOIBl MAaTeMaTHIEeCKOTO aHAIH3a K
PEIIeHHIO KOHKPETHBIX €CTECTBEHHOHAYYHBIX H
TEXHUYECKHUX IpobiieM
Bnaoems:
. HaBBIKAMH HCIIOJIH30BAaHHA METOJIOB MaTEMaTHYECKOTO
aHaJIM3a B HH)KEHEPHOM IPaKTHKE;
. HaBHIKAMH IIPEMEHEHHUS OCHOBHBIX METOIOB
MareMaTHYECKOTO aHAIM3a /IS pelleHUs
€CTeCTBEHHOHAYYHBIX 3a/1ad.

OIIK-2. Cnocoben
CaMOCTOSITEJILHO CTABHTh,
(hopMaTH30BEIBATE U PEIIATh
3a7a4M, OTHOCSIITHECS K
npodecCHOHAIBHOM
JIEATENBHOCTH, UCTIOJIB3YS
METOBI MOJIEIUPOBAHUS U
MaTeMaTH4YeCKOro aHallH3a.

Sname:
° OCHOBHBIE TIOHATHSA KJIACCHYECKON MaTeMaTHKHU.
Ymems.

® IIPHMEHSTh MaTeMaTUYeCKUE METOBI IS PEIIECHUS

npoecCHOHANBHEIX 3a/1a4.
Brademy:

e METOJaMH MaTeMaTH4YEeCKOTO ONMCaHUs U MOJAECIMPOBAHHUS
IIUPOKOTO Kiiacca (GU3NYEeCKUX SBJIEHHH U IPOIECCOB,
OIpeIEISFOIINX IIPHHIHUIE] pab0Thl pa3THUHBIX
TEXHHYECKHX YCTPOHCTB.

OIIK-3. Cnocoben
IUTAaHHPOBATE M MIPOBOIHUTE
KOMILJIEKCHBIE HCCIIEI0BaHMS
¥ M3BICKAHHMS IS PeIIeHUs
HHKEHEPHBIX 37124,
OTHOCSIIIHUXCA K
npodeccHoHaTBHO#
JIeATEIbHOCTH, BKJIIOYas
IIPOBEICHUE H3MEPEHHUIHA,

3namo.:
® TEOPETUYECKHE OCHOBEI, OCHOBHBIE IOHATHS, TEOPEMEI
MaTeMaTHKH;
Ymemy:
® TIOHWMaTh, H3IAraTh U aHAJIM3HPOBATh OA30BYIO
uHpopMaIHo;
Bnaoemy:
° MaTeMaTHYeCKHMMH MeToJ1aMH 00paboTKU U aHalu3a
uHpopMaIyu B ob6nacTi mpodeccuoHaNbHONR
IESTENTbHOCTH.




JIAHHPOBAHKE H IOCTAHOBKY
IKCIIEPHMEHTOB,
HHTEPIIPETALUIO
OJIyYE€HHBIX Pe3yJIbTATOB.

[1K-1. CraBurs u pemars
HH)KCHEPHBIE U HAYYHO-
TEXHHYECKHE 3a/1a4H B
obiacTtH cBoeit
1po()eCCHOHANIBHOIH
ACATECILHOCTH U HOBBIX
MEKAMCLUHIIMHAPHBIX
HalpaslIeHHH ¢
HCIIOJIB30BAaHHEM
€CTCCTBEHHOHAYYHEIX U
MaTeMaTnyYeCKUX MOJEIIE,

Suams:

OCHOBHEI€ ITOHATHS, T€OPEMBI MAaTEMATHKH.

Yuems:

HCII0JIb30BATE METOBI TEOPETHYECKOI'O MCCIIEMOBAHUS U
MaTeMaTH4YECKOT0 aHAIN3a JIJIS CO3MIAHMSI TEXHHYECKHX
YCTPOMHCTE,

Bnaoemp:

METOJIaMH OpraHu3aliK COOCTBEHHOM NpOodeCCHOHANIBHON 1
TIOBCEHEBHOM NEATEILHOCTH HA OCHOBE 3HAHMIA
MaTEMaTHYECKOr0 anmapara ¢ HCIoJIb30BaHHEeM HOBEHIIIHX
OTKPEITHI €CTECTBO3HAHMUSI U IIEPCIIEKTHB HX HCIIOTb30BAHIS
AL CO3/IaHHS TEXHHYECKHX YCTPOMCTB

2.1.1.3. Coaepaxanue AucnuminHe: 1

Kon p Conep:ranne
pasnenon aseji, TemMa
H Tem AHCHHIINIHHbI
AnreOpandecKHe ONepalH Had MaTpULAMM M WX
cBoHcTBa. OmnpenenuTenn W MX CBOMCTBA. Pasiokenue
. Teopus marpim u ONpeNeNUTeNs IO CTPOKE HJII/IU cronbuy. Mertonsl
& BBIYHCIIEHHS OTIpENIETUTENEH. YMHOXEHHE
onpeaeauTe/ e z =
onpenenutened. Panr wmarpunmel.  CaoiicTea paHra
MaTpuibl. Bbrducienne paHra MaTpHIpL. Obparnas
MaTpHLA H CIIOCOOB] BEIYHCIICHUS e&
OneMeHTapHble IPeoOpa3OBaHHS U SKBHBAICHTHOCTE
CJIAY. IlpuBenenue cHCTEMBI K CTYNIEHYaTOMY BHIY.
Cucrempl uneitnbix | Koopaunartsie, MaTPUYHBIE M  BEKTOPHBIE (HOPMEI
P2 anredpanveckux samucn  CJIAY. Teopema Kpamepa. Meron [aycca.
YPaBHEeHHii OO0miast Teopust NTHHEHHBIX CHCTEM. DyHIaMeHTaIbHBII
HabOp pemeHHit oxHOpomHON cHcTeMmbl, CBs3b MEKIY
PCIICHUAMH OJTHOPOJHON ¥ HEOJJTHOPOJHOM CHCTEM.
OcHoBHble ompenenenus. JluneitHble ONepalMH Haj
BeKTOpaMH. JIEHCTBHS Haj BeKTOpaMH, 3aMaHHBIMH
P3 BekTopuasn anredpa npoexuuamy.  CkalsipHOe, BEKTOPHOE, CMEIIaHHOe
[IpOM3BENCHHU BEKTOPOB. BekTopHOe mpocTpaHcTBO.
Basnc
YpaBHeHHs mpsMoM  Ha  mIockocTH.  B3ammmoe
PacrioJIOKEHUs MPSAMBIX Ha IUIOCKOCTH. PaccTosHHE OT
Ananurnyeckas TOYKH 10 mIOCcKOCTH. KpuBble BTOporo mnopsmxa.
P4 reoMeTpus Ha Kanonunueckne  ypaBHeHus napabobl,  3JUIHICA,
IJIOCKOCTH runepdonsl. IIpeobpasosanne KoopauHAT. [Tpusenenue
YPaBHCHHUH KPHBLIX BTOPOrO MOPSAIKA K KAHOHMYECKOMY
BHJY
P5 AHalIuTHYeCKas YpaBHEHHE IUIOCKOCTH B NpocTpaHcTBe. Pasnnunble
reoMeTpHs B CIOCOOBI _ 3a1aHMA.  YTOJN MOy  ILIOCKOCTAMA.

10




NPOCTPaHCTBE

Paznuunble criocoObl 3aiaHus. YTOll MeXIY NpPSMBIMH.
VYron Mexay npsMoi M IJIOCKOCTBIO

Pé6

JlleMeHTapHbIe
$pyHKIHH 1 ux
cBoOiicTBa

ITonsiTve Qynkium, obnacTe ompeneneHus, MHOXKECTBO
3HaueHui ¢ynxuuu. CnocoObl 3amaHus  (QYHKOUH.
OcHOBHBIE  XapaKTepucTHKH  GyHKmuH. ['paduku
3JIeMEHTapHEIX QYHKIuii

P7

IIpeaenn:

YucnoBas mocienoBaTeNbHOCTE M ee mpenen. Ilpemen
¢byukuun B Touke. Ilpenen ¢pyHKuMH B OECKOHEYHOCTH.
OnHocropoHHHe npeaensl. beckoHedHO Mayble U
beckoneuno OonpiMe QYHKIMH, UX cBO¥icTBa. OCHOBHEBIE
TeopeMbl © Tpexenax. IIpU3HAKW CYLIECTBOBAHUS
npesienoB. 3ameyarelbHBle Ipenensl.  TeopemMa 0
B3aUMO3aMEHSEMOCTH 3KBHBAJICHTHBIX BEIHYHMH IIpH
BBIYHCIIEHHH NPEIENIOB

P8

HenpepsiBHOCTH
yHKUMii

HenpepbiBHOCT, (YHKIHH B TOYKE M Ha OTpesKe.
Pa3phiBbl, BHJIBI Pa3pbIBOB. OnHOCTOPOHHS
HenpepblBHOCTh. CBoMcTBa (DyHKIHMI, HENpPEpHIBHBIX Ha
OTpe3Ke.

P9

Huddepennuporanne
$yHKIHH 0AHO#H
nepeMeHHoil

[lpousBogHas QyHKIUH, €€ TeOMETPUYECKHH H
MeXaHW4YecKM#  CMBICH. [lpousBogHass  cCyMMBI,
IpOM3BeJeHUs, dYacTHOro GyHKuui. CBs3b MexIy
HenpepeIBHOCTEI0 W auddepennupyemocthio. Tabmmia
IPOU3BOIHBIX. Meron JorapupMUIECKOTo
muddepeHIpoBaHus. [TpousBonHas CIIOXKHOHH,
mapaMeTpHYecKH 3aJaHHOW ¥  HEsSBHOH  (QyHKuuii.
Jubdepenmman QyHKIUH, TEOMETPUYECKHH CMBICT
mubdepenimana. WHBapuaHTHOCTH dbopMel
mubdepenimana meporo  mopsaka.  IlpumeneHue
maddepeniana K NpUOIHKEHHBIM BBIUYHCICHHAM H
onenke nmorpemHocTH. [IponsBoausie u muddepeHamb
BeIcIIuX nopsakoB. Teopemsr @epma, Pomns, Jlarpanxka,
Komm. ITpasuno Jlonurans

P10

Hccnenosanue
$yHKIHH OAHOH
nepeMeHHOM

[lpuznakum Bo3pacTaHmss W yOBIBaHHS  (yHKIMH.
Bospacranme, yOpiBaHME ~ (QYHKIMH.  DKCTpEMyM
¢byskumn.  YcnoBue — CYIIECTBOBaHMA — 9KCTpEMyMa.
Haubonpmee wu HauMeHbIIee 3HAUYeHHE (QYHKIMH.
[lpoMexyTks BBIIYKJIOCTH, BOTHYTOCTH M  TOYKH
nepernba rpapuxa QyHKIEH. AcHMIOTOTH rpaduka
¢yukuun. Ilommas cxema wmccrnenoBaHuS (YHKIUH H
nocTpoenue rpaduka GyHKIHH

P11

@DyHKIHHA MHOTHX
nepeMeHHbIX

Onpenenenne  QyHKIMM  JBYX M HECKOJIbKHX
nepeMenHbIX. [Ipesen u HenpepbIBHOCTH QYHKIUH IBYX
nepeMeHHBIX.  YacTHble — mpousBomHble.  Ilomnoe
npupamenne u  aubdepenuman  QyHKIMM  OBYX
nepeMeHHBIX.  MHBapuaHTHOCTHE  (POpPMBI  IIEPBOTO
mapdepenimana. I[Ipunoxenne auddepeHnnana K
npHOJIHKEHHBIM BBEIYMCIeHHUsM. [Ipon3BonHas ClIOXHON
¥ HesBHOH ¢yHKimit. IIpou3BoaHas 1O HalpaBlIEHHIO.
I'panuenT. OxcTpeMyM GYHKIMHM [BYX HEPEMEHHBIX.
Haubonpmee u HamMeHblnee 3HauYeHHEe (GYHKIMHM JBYX
IIEpEMEHHBIX B 3aMKHYTOH 00J1aCTH.

P12

HeonpeneaeHHbli

ITepBooOpazHas, TeopeMa 0 MHOXECTBE NEpBOOOpPa3HBIX.
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HHTErpaJ

Heonpenenennsiii uMHTErpai, ero cpoidcrTBa. Tabnuua
uHTerpanoB. OCHOBHBIE METOIb] HHTETPUPOBAHHSI

P13

OnpeneneHHbIii
HHTErpaJ

ITonsiTue onpeneneHHOro uHTErpana. 'eomeTpudeckuii u
(Gu3nyecKHii  CMBICI  ONPEJENIEHHOr0  HHTerpaja.
®opmyna Hetotona-Jleiibnuna. OcHOBHBIE CBOMCTBA M
METO/Abl HHTETPUPOBAHUS OIpEEJCHHOIO HHTerpaa.
ITpunoskeHus: BbIYMCICHHE IUIOINAAXM H JUIMHBEl JyTH
TUIOCKOH (UTyphI B IPAMOYTOJIBHOM M IOJISPHOH CHCTEME
KOOpIMHAT, B IapaMeTpPUYecKoM BHIE. Bbrumcienue
obbema Tena Bpamenus. HecobcTrennsIit uuTerpan 1 u 2
pona

P14

Huddepennnaababie
YPaBHeHHA NEPBOro
nopsiaika

3amaum, IPABOAMMBIE K dhepeHHaATEHBIM
ypaBHeHHsM. OCHOBHBIE IOHATHS: IEPBBIH MHTErpai,
obmmwmii wHTerpan, 3anada Komm. luddepeHuuansHble
YpaBHEHHs €  pa3fieNiAIONMMHUCH  IIepEeMEHHBIMH.
OnHopoiHbIe nuddepenuaIbHbIE YpaBHEHHS.
Jlunetinple auddepeHUHANBHBIE YpaBHEHHS (METOA
bepnymn, METOJ BapHaIiu IIPOU3BOJIBHBIX
IOCTOSHHEIX). Y paBHeHHE bepHyn

P15

Juddepennuaabubie
YPAaBHEHHS BbICHIHX
NMOPSIAKOB H CHCTEMBI
aug¢epeHIHATBbHBIX
YPAaBHEHHH

Teopema cymecTBOBaHMS M €IMHCTBEHHOCTH PELICHHS
JupdepeHIHaTbHOI0 ypaBHEHHs n-ro nopsaka (6e3
JI0Ka3aTebCTBA). [Tonuxenue nopsijiKa
muddeperimansHOro YpaBHEHHS. Ormnpenenutenb
Bponckoro. Kputepuii 1uHeHHON 3aBUCHMOCTH CHCTEMBI
¢byakmmit.  Kputepuit  1uHEHHOH  HE3aBHCHMOCTH
pelreHni TuHeHHOro OXHOPOIHOTO Au(depeHIUaTLHOTO
ypaBHeHHs n-ro nopsaka. CTpykTypa oOIIero permeHHs
JTMHEHHOTO OHOPOJHOTO i hepeHIHaTbHOTO
ypaBHEHHS n-ro nopsaka. CTpykTypa oOIuero pemeHus
JTMHEHHOr0  HeomHOpomHOoro  aubGhepeHIHanbHOro
ypaBHEHHS n-ro nopsaaka. Iloctpoenne obuiero pemenus
JTHHEHHOTO OJIHOPOJIHOTO i depeHIHaTbHOrO
ypaBHEHHS n-ro mopsanka ¢ NOCTOSIHHBIMH
Ko3ppuumenTaMu. MeTon BapHalWM IIPOM3BOJIBHBIX
NOCTOSIHHBIX. Hopmanensie CHCTEMBI
midepeHIHaIbHEIX YpaBHEHHH

P16

Kpa’rnme HHTErpaJibl

3ajauM, OpUBOJAIIME K  KpaTHBIM  HHTErpaiam.
Omnpenenenue naBoMHOro wHHTerpana. Ero cBoiicTsa.
Bbrumcnenne JOBOMHBIX HMHTETpaloB B JEKapTOBBIX
KOOpJMHATAaX. BhMUMCIeHHE MBOMHBIX HMHTErpaloB B
KPUBOJIMHEHHBIX KoopAuHaTtaX. [loyspHble KOOpAWHATEL
IIpunoxenuss OBOHHBIX HMHTerpanoB. OmpeneneHue
TpoiiHOro wuHTerpaia. Ero cBoiictBa. Brruncienue
TPOHHBIX HHTETPAJIOB B J€KAPTOBBIX, HHIHHAPHYECKHX H
chepuyeckux KoopAMHATaX. I[IpUnoOkeHHS  TPOMHBIX
HHTETPaJoB.

P17

KpuBomHeiinbie
HHTerpaJjbl

OnpeneneHue KpHUBOJHMHEHHBIX HHTErpajloB IEPBOTO H
BTOporo poma. Mx cmo#icTBa M BbuMcneHue. Dopmyna
I'puna. IlpunoxeHnss KpUBOJHHEHHBIX HHTEIPATIOB

P18

Paner

Uucnosele psagsl. Cxomumoctb. HeoOxonumble  yciioBHs
cxomgumoctd. Octatok psana. CpoiicTBa CXOAALIMXCS PAZOB
IIpu3HaKK CXOOMMOCTH PAIOB C TMOJOKUTENBHBIMH UJIEHAMH.
Ilpuznaku J[anambepa, Kommu, uHTErpanbHblii NpPH3HAK.
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3HakonepeMeHHble  pAnbl.  AOcomoTHaZ M YCJIOBHas
cxoaumocTd. IlpuzHak JleiibHuua. @yHKUMOHATBHBIE PSIBI.
Obnacte cxogumoctu. IlpusHak Beliepiitpacca. CaoiicTBa
paBHOMEpHO cxopsuxcs panos. CreneHHble pagbl. Teopema
Abens. Mnterpan cxomumoctd. CBOMCTBA CTENEHHBIX PAIOB.
Psap Teiinopa. PasnoskeHue B psij dN€MEHTApHLIX (YHKIMEH.
ITpumenenue panor Teiinopa.

Psane1 @ypbe. PaznokeHne B TPHrOHOMETPHIECKHH Psily
Dypee ob1ero BUa, YETHHIX H HEYETHBIX (DYHKITHIA.

2.1.1.4. SI3pIK peanu3aluy NPOrpaMMBbl

IIporpamMma JUCHHIUIHHBI PeaTH3YETCs Ha FOCYAapCTBEHHOM si3bike Poccuiickoi ®enepanun.

2.1.2. YYEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHE

JTUCIUATITHHBI
MATEMATHKA

JJIeKTPOHHBIE pecypchl (H3XaHHA)

L.

Abapaxmanos, B.I'. Beicimas matematuka: nmiHeiHas anrebpa U aHATMTHYECKAs TEOMETPHUS :
[16+] / B.I'. A6apaxmanoB. — Mockga : ®JIMHTA, 2019. — 179 c. : ui1. — Pexum noctyna: no

noamucke. — URL: https://biblioclub.rw/index.php?page=book&id=607459

. banmun, K.B. Beicmmas wMartematuka : yuebnuk / K.B.Bamnmun, B.H. Bamuisixos,

A.B. Pyxocyes ; nox o6m. pex. K.B. Banguna. — 2-e u3j., crep. — Mocksa : ®JIMHTA, 2016.
— 361 c. : Tabm, rpad., cxeM. — Pexmm gocrtynma: mo mommmcke. — URL:
https://biblioclub.ru/index.php?page=book&id=79497

. Kyry3oB, A.C. MaremaTtuueckuit anamus: qudepeHIMaibHoe B HHTErpaJbHOE HCUHCIIEHHE

Gynxuuii omHoi mepemenHoii : [16+] / A.C. Kyry3o0B. — 2-€ u3a. crep. — Mocksa ; Bepmus :
Hupexr-Menua, 2017. — 127 c¢. — Pexwum gocryma: mo moxamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=462166

. Jlyury, K.H. Beicmas MartemaTnka: pykoBoAcTBO K pemenuto 3amad / K.H. Jlymry,

E.B. Makapos. — 3-e u3J., nepepab. — Mocksa : ®usmariurt, 2013. — Y. 1. — 217 c. — Pexum
nocrymna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=275606

. Tyranbae, A.A. Beicinas waremarnka. @OYHKIHM HECKOIBKHX IIEPEMEHHBIX H

HecOOCTBEHHBIE HMHTErpanbl: Teopus W 3amaun : [16+] / A.A. TyranbGaes. — Mocksa :
@®JIMHTA, 2019. — 120 c¢. : wmn - Pexum gocryma: mo mommmcke. — URL:
https://biblioclub.ru/index.php?page=book&id=603140

TyranbaeB, A.A. Bricimas mMaTematuka: OCHOBEI JMHelHOU anre6psl. Teopus W 3amayud :
[16+] / A.A. Tyrau6aeB. — Mocksa : ®JIMHTA, 2019. — 186 c. : ui1. — Pexum jgoctyna: no
noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=611207

Tyranbaes, A.A. Bricinas MaTeMaTuka: GpyHKIIHE MHOTHX [IEPEMEHHBIX, IBOMHBIE H TPOWHEIE
uHTerpansl : [16+] / A.A. TyranbaeB ; MocKOBCKHIf rOCYAapCTBEHHBIM YHHBEPCHTET HM. M.
B. JlomonocBa. — Mocksa : @JIMHTA, 2019. — 228 c. : un. — PexxuM gocTyna: 1mo moJIHCKe.

— URL: https://biblioclub.ru/index.php?page=book&id=611208

. Hankwn, A.C. 3amaum ¢ peIIeHHSIMH IO BBICIIEH MareMaTHke, TEOPHH BEpPOSATHOCTEH,

MaTeMaTHYECKOH CTAaTHCTHKE, MaTeMaTHUeCKOMY MPOrpaMMHUpOBaHUIO @ yueOHoe mocobue /
A.C. lllankun, B.A. Illankus. — 9-e 3., crep. — Mocksa : Jlamkos 1 K°, 2020. — 432 c. : uin.
— (Y4eOHple m3maHus I OakanaBpoB). — Pexum moctyma: mo momamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573151

IleyaTHBIe H3TAHHA

1.

Hemun C.E., lemuna E.JI. AnreGpa. Huxnauit Tarun: HTH (d) Vp®@V, 2015. -280 c.
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2. lemun C.E., llemuna E.JI. Ananutuyeckas reometpust. Hwxnuit Tarwn: HTH (¢) Yp®@V,

3.

4.

3

6.

s

2016. -250 c.

Hemun C.E., lemuna E.JI. luddepennnansuoe ucuncienne GyHKIHA OTHOM MEePEMEHHOI.
Hwwxnuit Tarun: HTU () YpdV, 2014. — 282 c.

Hemun C.E., Jlemuna E.JI. Heonpenenennsii unrerpan. Hmwkuuii Tarwn: HTH (@) Y@V,
2011.-130c.

Hemun C.E., lemuna E.JI. Onpenenennsiit unterpan. Huwkuuii Tarwn: HTU (b) Yp®V,
2013.-152¢c.

Hemun C.E., Jlemuna E.JI. Kparusie u kpuBonuHeiinsie uuterpansl. Huxunii Tarwr: HTU
() YI'TY-VIIH, 2010. -174 c.

Hemun C.E., Jlemuna E.JI. Psanpl. Hwkauit Tarwn: HTH (¢) Yp@YV, 2013.-186 c.

Ilpodeccuonanbupie 06a3bl NAAHHBIX, HHYOPMANHOHHO-CIPABOYHbIE M MOHCKOBBIE
CHCTEMBI
1. OnextpoHHO-6HOMHOTEUHAs cucTeMa «Jlamby https://e.Janbook.com

2. DneKkTpoHHO-OMOMHOTeUHAs

it e T

cucteMa  «YHuBepcuTerckas  bubnmorexa — OmmaitHy»

http://biblioclub.ru/

9BC IPR books http://www.iprbookshop.ru

http://school-collection.edu.ru — emnas komwiekuus HUPPOBBIX 0GPA30BATENLHBIX PECYPCOB
http:/fcior.edu.ru - deneparpHeLi neHTp HHGOPMALHMOHHO-06PA30BaATENBHBIX PECYPCOB
(@LIMOP)

Marepuaasi aas aun ¢ OB3

Bece kontentr OBC mpencraBieH B Buae (aiioB cnenuanbHOro Qopmara U

BOCIIPOM3BEJICHUS] CHHTE3aTOPOM pEYHM, a TaK K€ B TECTOBOM BHIE, IPUTOJHOM Ul MPOYTEHHS C
HCIIOIb30BaHMEM DKPAHHOH JTyTIbl B HACTPOHKOH KOHTPACTHOCTH.

2.1.2. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI
MATEMATHKA

Ceenennsi 00 OCHAIEHHOCTH AMCHHILIHHBI CHENMAJIH3HPOBAHHBLIM H JabopaTopHbIM
o0opy10BaHHEM H IPOrPaMMHBIM o0ecnedyeHHeM

Ne Bun zansTuit HaumenoBanue | OcCHaIEHHOCTE CIEIMATBHEIX [lepeuenn
m\ CIELHANIBHBIX | OMEIIECHHWH i MOMEIIECHHH 11 IPOTPaMMHOTO
Il MOMEIIEHUH U caMOoCTOATeNEHOH paboTh] obecreyeHus.
TIOMEUIEHHH 115 PexBu3uThl
CaMOCTOSATENIEHO NOJITBEPHKAAIOLLETO
¥ paboThI JOKyMEHTa
1 | Jlexuun VYuebnas Mebens ayIuTOpHas ¢ | Microsoft Windows,
ayMTOpHs Ul | KOJIMYecTBOM paboyux MecT B | oducHEIH naker
MpOBeCHUS COOTBETCTBHH C KojawdecTBOM | Microsoft Office,
JIEKLIHOHHBIX CTyZieHTOB, pabouee mecrto | JJoroop No  43-
3aHATHH IIpenoaaBaTers, nocka | 12/1712-2019 oT
ayAUTOpHasl. 18.11.2019.
KoMmnexr MEPEHOCHOTO
NPOEKIIHOHHOTO
obopynoBaHus: HOYTOYK,
IPOEKTOp, IKpaH Ha INTaTHUBE.
2 | IlpakTuueckue Yyebnas MebGenb ayIuTOpHas ¢ | Microsoft Windows,
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3aHATHS ayIUTOpPHS AN | KONIMYeCTBOM pabouyux MecT B | O(pHCHEBIN makeT
IIPOBEICHUS COOTBETCTBHH ¢ KoamdecTBOM | Microsoft Office,
IIPAaKTHYEeCKHUX | CTyzAeHToB, pabouee wmecto | JloroBop Ne 43-
3aHATHHA IpenoaaBaTers, nocka | 12/1712-2019 ot
ayJJUTOPHAsL. 18.11.2019.
KomneiotepHas texHuka: | MathCad 14, Cuer-
NePCOHANBHBIE KOMIBIOTEPEL, | hakTypa Ne
nepudepuitnple  ycrpoiictsa, | Tr066970 ot
JocTyn B 3IeKTpoHHyMo | 12.12.2008, 3A0
HH(OpPMaIHOHHO- "CodtJlaita Tpeiin",
obpazoparensuyto cpexy HTU | 6eccpouno.
(pumuana) Yp®@V, xommnext | MathCad 15, Cuer-
JULEH3HOHHOTO daxtypa Ne
nporpammuoro obecredenus. | Tr066970 ot
12.12.2008, 3A0
"CodtJlaita Tpeiin",
HeccpoyHo.
Koncynesranuu Yyebnas Mebenb ayJaUTOpHas ¢ | Cucrema
ayJIHUTOPHS Ul | KOJMYECTBOM pabourx MecT B | BHACOKOH(epeHInH
HpOBE/IECHUS COOTBETCTBHH ¢ KonmgecTBoM | Apache Openmeetings
KOHCYNbTau|ii | CTyzeHToB, paGodee Mecto | CBOOOAHO
IpernojaBsarels, mokit, | T EPOSIPRLIENOE
B —— I1O c oTKpBITEIM
KOJIOM
Texymmuii Yuebnas Mebens ayJuTOpHas ¢ | OnepaunonHas
KOHTPOIIb, ayJATOpHUs I | KOJMYecTBOM paboumx mect B | cuctema Windows,
IIPOMEXKYTOYHAs | IPOBEIACHHUSA COOTBETCTBHH C KOJHYECTBOM °¢_“°Hb‘ﬁ s
aTTecTaIus TEKYIIEro CTYZEHTOB, pabouee MeCTO ;’:}‘:;:z:ﬂ Of;'_:e 5
KOHTPOJIS 1 TIper arens 0 N
Hpozmoqﬁo a;’m;’g;zaﬂ. ’ HOCKR | 15/1712-2019 ot
% 18.11.2019.
2 BRECCTORIH Cuctema ymnpasjieHus
y‘-lBGHblM KOHTEHTOM H
o0y4yeHHEM LCMS
Moodle
CamocrostensHas | [lomemenust s | Mebens ayIMTOpHas ¢ | Microsoft Windows,
paboTa CTyIEHTOB | CAMOCTOSITENILHO | KOJTHYECTBOM Pabo4yux MecT B | O(UCHBIH nakeT
# paboThI COOTBETCTBHH C KojmdecTBoM | Microsoft Office,
oOyJaronmxcs crymeHToB, paboyee Mecto | lororop Ne 43-
[penoaaBares, nocka | 12/1712-2019 ot
ayJIMTOpHAs. 18.11.2019.
KommnerorepHas texuuka: | MathCad 14, Cuert-
NepcoHalbHblE KOMIIBIOTEpHI, | (pakTypa Ne
nepudepuiiibie  yctpoiictra, | Tr066970 ot
MOIKITHOYEHUS K cetu | 12.12.2008, 3A0
Hnteprer, IOCTYII B | "CodrJlaiin Tpeiin",
QJIEKTPOHHYIO 6eccpouHo.
HHPOPMAITHOHHO- MathCad 15, Cuet-
obpazoBarensuyio cpeny HTU | daxtypa Ne
(pummanma) Yp®@VY, xommiexkt | Tr066970 ot
JIMLIEH3HOHHOr0 12.12.2008, 3A0
nporpamMHuoro obecnieuenus. | "CodrJlaiin Tpeiin",
6eccpodHo.
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Jorosop Ha
IIpeJOCTaBIECHHE
IIOCTOSIHHOT'O
JOCTYIa K CeTH
HHTEpHET OT
30.12.2019 Ne
800037

2.1. PABOYAS ITPOTPAMMA TUCHHIIJIMHBI

OU3UKA

Pabouas nporpaMma AUCHMIUIHHE] COCTABIEHA ABTOPAMH:

Ne o/m | @amunus Umsa OtuecTBo Puemamerenens, Jo/ZKHOCTH Honpasnenenne
YueHoe 3BaHHe
1 XonpipeB Anexkcanap Crapmmuit JlenaprameHT
AnaTonbeBUY IIpenojapare | eCTeCTBEHHOHAYYH
b oro o0pa3oBaHHs

2.2.1. COAEP)KAHHUE U OCOBEHHOCTH PEAJIM3AIIMA JUCHUIIIMHbI

OU3UKA

2.2.1.1. TexHos10ruu 00y4eHHs1, HCIOIb3YyeMble IPH H3Y4YeHHH THCUHIUIHHBI MOXY ISt
CwmermmanHOe o0y4eHHe ¢ HCIIOIB30BaHHeM OHIaHH-Kypca.

2.2.1.2. IlnanupyemMble pe3yabTaThl 00y4eHns (MHAHKATOPbI) 0 AHCHHILIHHE 2

Koa u HaumeHoBaHHe
KOMIICTCHIIHH

IInanupyemplie pe3yabTaThbl 00y4eHus! (HHAHKATOPLI)

OIIK-1.Cnocoben
(hopMyITHPOBATEH H PEIaTh
Hay4YHO-HCCIIEI0BATEIbCKHE,
TeXHHYECKHE,
OpraHH3alMOHHO-
9KOHOMHYECKHE H
KOMILJIEKCHBIE 3a/1a4H,
npuMensis QyHAaMeHTaIbHEIE
3HAHHA.

3uamp:

OCHOBHBIE TIOHATHS, 3aKOHBI H MOJEIH MEXaHHKH,
SNIEKTPUYECTBA ¥ MarHeTusMma, KojnedaHui M BOIH,
CTaTUCTHYECKOH QU3UKH U TEPMOAMHAMMKH;

OCHOBHBIe (H3MYECKHE BEIMYMHBI M  (Qu3HYecKHe
KOHCT2HTBI, HX OIpeleleHHe, CMBIC], CHOCOOBI H
€IMHHIBI UX U3MEPEHHS;

byHaameHTaIbHBle (U3MYECKHUE ONBITBHI, HX DOIb B
Pa3BUTHH HAYKH;

Ha3HaYeHWe M IPHHIMIIBI
¢bu3nueckux npudopos.

NelcTBAS  Ba)KHEHMIIHX

Ymemn:

0OBSICHHTE OCHOBHEIE HAOTFOIaeMBIE TIPUPOIHBIE H
TEXHOTCHHBIE SBIICHHA B 3D EKTH ¢ TO3HLMH
(yHIaMeHTaTbHBIX (PH3MYECKMX B3aUMO/ICHCTBHIA,
HCTOJIKOBBIBATH CMBICIT (PU3HYECKUX BeJIMIMH U TIOHITHH;
3aITHCHIBATH YpaBHEHUs sl (PU3MUECKUX BEIHYMH,
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3aIlKCHIBATH YpaBHEHH IpoLiecca M HaXOUTh €T0 PEIICHHUE;
e paborarth ¢ npubopamMu 1 000pyIOBaHHEM COBPEMEHHOM
dbuzmueckoit 1abopaTopuu;
® HCMONB30BATh PA3IMYHBIC METOAUKH (DH3HUECKHX
H3MepeHui 1 00paboTKH 3KCIIEpUMEHTATBHBIX JAHHBIX, B
TOM YHCIIE ¢ IPHUMEHEHHEM KOMITBIOTEPHOH TEXHUKH U
HMH()OPMAIOHHBIX TEXHOJIOTHI! IIPH PEINEHNUH 3a/1a4;
®  JCHONB30BATH METO/BI (PU3MYECKOTO ¥ MAaTeMaTHYECKOTO
MO/ICTIHPOBaHHUS, a TaKKe MPHUMEHSTh METOIb! (PH3UKO-
MaTeMaTHYeCKOro aHaIi3a K PeIeHHI0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHUYECKHX IpobieM
Braoemy:

° HaBBIKAMH HCIIOIB30BaHUSA METOAOB QH3HYECKOTO
MOJIETTHPOBAHUS B HH)KEHEPHOH IPaKTHKE;
. IIPUMEHEHHS OCHOBHBIX METOJIOB (PH3HKO-

MaTeMaTH4YC€CKOIo aHainu3a JJisd peIICHHs
€CTCCTBCHHOHAYYHBIX 3a1a4;

. IPaBHIIBHOMN JKCILTyaTalliid OCHOBHBIX IPHOOPOB U
obopynoBaHus coBpeMeHHO# (uzndeckoit 1aboparopuu;
] 00paboTKK H MHTEPIPETAIIMH PE3YJILTATOB

9KCIEPUMEHTa, B TOM YHCJIe C IPUMEHEHUEM
KOMITBIOTEPHOM TeXHUKH ¥ HH(GOPMAITMOHHBIX
TEXHOJIOTHIA.

OIIK-2. Cnocoben
CaMOCTOSITENIbHO CTaBUTh,
(GbopMaTH30BHIBAT U pELIATh
3aJla4H, OTHOCAIIHECS K
npodeccuoHaTbHOM
IEATEIbHOCTH, UCIIONB3YS
METO/IbI MOJISTHPOBAHHSA H
MaTeMaTHYeCKOr0 aHajIu3a.

3name.:
. dyHIaMeHTaNbHBIE (U3WYECKUE IOHATHS H TEOpPHH
KJIacCUYEeCKOM M COBPEMEHHON (H3UKH.
Ymemn:
®  JCIOJH30BATh 3HAHUS O COBPEMEHHOH pu3ndeckoi kapTHHe
MHpa ¥ 3BOJIOLMH BeeleHHOM, IpOoCTpaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIECTBA IS
IOHMMAaHHs! OKPYKArOLIEr0 MHpa U ABJICHHH IIPUPOIL;
® TIPUMEHSTH HU3NKO-MATEMATHYECKHE METOIBI UL CO3/IaHHS
HOBBIX CPEZICTB U3MEPEHUS, METO/IOB U3MEPEHHS X METOTHUK
W3MepeHHH, pa3pabaTeBaTh U IpeIaraTh IJ1aH IIPOBEACHUS
(bu3uyeckoro ucceoBanus, GopMyIHpOBaTh BEIBOMBIL,
OLIEHHBAThL COOTBETCTBHE BBIBOJOB IOJTyYEHHBIM JaHHBIM,
OLICHHBATh HAY4HYIO U IPHKJIaIHYIO 3HAUUMOCTh CBOEH
pazpaboTku.
Bhaoemy:
® MeToJaMH (PM3MKO-MaTeMaTHYECKOro ONMCAHUS H
MOJIeTMPOBAHMS ITUPOKOTO Ki1acca HU3NIECKUX SBICHHH
Y MIPOIIECCOB, ONPEIENSIONMX TPUHIUIE pabOThI
Pa3JIHYHBIX TEXHUYECKHX YCTPOHCTB.

OIIK-3. Cnocoben
IIPOBO/IMTH MCCIEAOBAHUS H
H3BICKaHUA IS PELIEHHUS
MPHKJIAJIHBIX HHKCHEPHBIX
3a]1a4 OTHOCAIIIHXCS K
podhecCHOHATBHOM
IeaTeJIbHOCTH, BKIIFOYas
IIPOBEJIEHHE H3MEPEHHUH,

3uamo:

J TEOPETHYECKHE OCHOBBI, OCHOBHBIE IIOHATHS, 3aKOHBI U
MOJIENTH MEXaHHUKH, MOJIEKYIISpHOH (bu3uKy,
3JIEKTPUYECTBA M MarHeTH3Ma, TeOpUH KoneOaHUi 1 BOJIH,
TEPMOJMHAMMKH H CTATHCTHYECKOH PUIMKH;

Ymemn:

® IIOHMMAaTh, M3/1araTh ¥ KPUTHYECKH aHAM3UPOBATH 6a30BYIO

obmmedu3nyeckyro HHGOPMAITHIO;
Braoemn:
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IIAaHUPOBAHKUE H ITIOCTAHOBKY
OKCIIEPHUMEHTOB,
HHTEPIIPETAHIO
[IOJIy4YEHHBIX PE3YJIETATOB

(GU3HUECKUMH U MaTeMaTUYECKMMH METOIaMU
00paboTku U aHanu3a HHGOPMAIHK B 001acTH 00LIEH
buznky.

IIK-1. CraButs ¥ pemars
HHIKEHEPHBIE U Hay4YHO-
TEXHHYECKHUE 3a]Jaul B
obmnacTu cBoeit
npodeccHOHAIBHOM
JEATENBHOCTH U HOBBIX
MEXKIUCIMITITHHAPHBIX
HaIpaBJICHUH ¢
HCIIONB30BAHUEM
€CTECTBCHHOHAYYHBIX H
MaTeMaTHYEeCKUX MOJIEINEeH,

Suamp:

KBAaHTOBOM  (DM3MKM, CTAaTUCTUYECKOH  (DU3MKH W
TEPMOJMHAMHKH.
Ymemu:

Braoems:

°

- OCHOBHBIE IOHATHS, 3AaKOHEI © MOJIEITH MEXaHHKH,
QJIEKTPHYECTBA M MarHeTH3Mma, KoneOaHuii u BOIH,

HMCIIOIB30BaTh METOJBI TEOPETHYECKOIO U
IKCIIEPUMEHTAJILHOTO MCCIICIOBAHHA B CbHSHKe, YMETB
OHNCHHUBATh YHCJIEHHBIE MOPSAKH BEIWYHH, XapaKTEPHBIX I
Pa3IHYHBIX pa3eiiOB €CTECTBO3HAHUS.

METO[aMH OpraHu3aliy COOCTBEHHON MpodecCHOHATBEHOH 1
TIOBCE/THEBHOM NEATENBHOCTH Ha OCHOBE 3HAHHI O IIPUPOJIE
MaTepuH, PU3NUECKHX 3aKOHOB H BJIaIeHUI U3HKO-
MaTeMaTHYECKHM alllapaToM C HCIIOIBE30BAaHHEM HOBEHIIMX
OTKPHITHI €CTECTBO3HAHUS U MEPCIIEKTHB HX HCIIOIL30BAHMS
L1 CO3/IaHHS TEXHUYECKUX YCTPOHCTB

ITK-8. CniocobeH mpoBoauThH
TEOPETHUECKHE H
SKCHEPUMEHTAIEHEIE
Hay4HBbIe HCCIIEIOBAHUS 10
IIOHCKY H IIPOBEPKE HOBEIX
Hziell coBeplIeHCTBOBaHHS
TPaHCIIOPTHLIX CPEJCTB
CIELHAIbHOTO HAa3HAYEHHUS B
LIEJIOM, a TaK)Ke OTAeIbHBIX
Y3JI0B U arperaros.

3uame:

Ymemn:

Bnademo:

METOI0OB ~ TEOPETHYECKHX U
UCCIIEIOBAaHUH B (PH3HKeE.

SKCIICPHMCHTAJIBHBIX

TIOJIE30BATHCS TEOPETHUYECCKUMH OCHOBAMHU, OCHOBHEIMH
I[TOHATHAMH, 3aKOHAMH U MOJEJISIMU (bI/IBHKH.

MaTeMaTHYCCKHM anapaToM /L1 PEIICHHS TeOPETHYECKUX K
NPUKIAIHEIX 33184, METOJaMH HCCIICIOBAHUS H
MOZETHpOBaHus 00BEKTOB.

2.2.1.3. Coaep:kaHue AHCHUNIHHBI 2

Kon
pasaena,
TeMbI

Pa3znen, rema
JAHCUHIITHHBI

Copepixanue

Kunemaruka
P1

MaTepHaJbHOH TOYKU

Mexanudeckoe ABHIKEHHE Kak mpocTeiimas GpopMa JBHKEHHUS
marepud. IIpencTaBneHne o CBOMCTBaX NPOCTPAHCTBA H
BPEMEHH, JIe)Kalllde B OCHOBE KJIACCHYECKOH MeXaHHKH.
@QuspyeckHe MOJENHM: MaTepHalbHas TOYKa, CHCTEMa
MaTepHabHBIX TOYEK, a0COMIOTHO TBEPAOE TEIO.

Cucrempl orcuera. Ilepememienue u 1yTh. TpaeKkTopHs
npukeHHs. CKOPOCTb M YCKOpEHHE MATEPHANBHOM TOUKH, Kak
MPOH3BOIHEIE paguyca-BeKTopa 10 BpeMeHH. CKOpPOCTE H
YCKOpEHHE IPU KpPHBOIHMHEHHOM JBHKeHHH. HopmanbHoe u
TaHTEHLIHAILHOE YCKOPEHHSI,

P2

JluHaMuKa MaTepHalbHOMI
ToukH. Pabora u sneprus

WuepunaneHele cHeTeMbl oTcyera. Macca Tema. Cuna.
ITepseiii 3akon Hetotona. Mueprws. Bropoit 3axon Herorona.
WmMnynec tena um ummynesc cuiel. Tpernit 3akon HproToHa.
YHpyrue CHIIbl, CHIIBI TATOTEHHUS, CHIIBI TPEHHS.

Bremnne u BHyTpeHHme cuibl. LleHTp mace mexanmueckoi

18




CHCTEMbl M 3aKOH €ro [BIJKEHHS. 3aKOH COXpaHEHHs
HMITYJIbCa.

Pabota mocTosHHOM W TepeMeHHOH CHIIBl. MOIIHOCTH CHIIBL
Kunetnueckas sHeprus MeXaHM4ECKOH CHCTEMBI H €€ CBA3b C
paboToit CcHa, NPHIOKEHHBIX K CHCTeMe. OHEeprus Kak
YHHMBepcajbHas Mepa pa3iMuHbBIX (opM  IBHXKEHHS M
B3aUMO/JEHCTBHH.

ITone xax ¢opMa MaTepuH, OCYLIECTBISIONIAs CHJIOBOE
B3aMMOJICHCTBHE MEXTY YacTHIAMH BeIeCcTRA.
KoHcepBatuBHbIE W JMCCHNIATHBHBIE CHIIbL. Jluccumanus
sHepruu. IloTeHuManbHasE HEPrusi MaTepHAIbHOM TOYKH BO
BHEIIHEM CcHJIOBOM 1onie. C8s3b NOMEeHYUAIbHOU 3HEP2Uuu ¢
KOHCEPBAMUBHOU CUNOU, Oelcmeyloujei HA MamepualbHylo
mouxy. Ilonsmue o 2paduenme CKAIAPHOU  QYHKYUU
KoopouHam.

[TorennumanbHas 3Heprus ynpyro nehOpMHpPOBaHHOTO Tena,
IBYX B3aMMOJEHCTBYIOIMMX Macc, MOJHATOrO Han 3emueit
tena u 3emun. ['paduyeckoe npencrarieHHe NOTEHIHATLHON
sHeprud. [loTeHIMATBHEIE (SIMBD) U «OapbephDy.

3aKkoH COXpaHEHHUS MeXaHHYeCKOH SHEPIHH.
Obmeduzuueckuii 3aKOH COXpaHEHUS OJHEPruH. 3aKOHEI
COXpaHeHHsS KakK MposBleHHe (YHIaMEHTATLHBIX CBOMCTB
npocTpaHcTBa U BpeMeHH. CoyaapeHue abCoIIOTHO YIPYTHX U
HEYIPYTHX TEIL

P3

Mexannka TBEPOOTO TEIAa

VrioBBIE CKOPOCTH M YCKODEHHME, MX CB3b C JIMHEHHBIMH
CKOpPOCTSIMH H YCKOPDEHHSIMH TOYEK BpalalOLIETocs Tena.
MOMEHT CHIIBI © MOMEHT UMITyJIbCa MEXaHHYECKOH CHCTEMEL
MoMeHT wuHepUMHM Tela OTHOCHTENBHO OCH. Teopema
IIrelinepa. MoMeHT wuMIynbca Tela  OTHOCHTEIBHO
HENOABMXXHOH ocu  BpameHuss. (OCHOBHOE ypaBHEHHE
JMHAMHKHM  BpalaTeNbHOrO  JIBH)KeHHMsA.  KuHeTHueckas
3HEprus Bpamaromerocs Tena. Pabora mpu BpamareabHOM
JBHKEHHH. 3aKOH COXPaHEHMs MOMEHTAa MMITYJIbCa.

T'upockonuuecxuil aghghexm. Ilonsmue o npeyeccuu.

P4

DIeMEHTHI crenyansHOH
TEOPHH OTHOCHTEIIBHOCTH

Mexanuueckuii IpUHIMN OTHOCHTeNbHOCTH. [IpeoOpazoBanue
lanunes.

Iloctynatel  chmenmuanbHOM ~ TEOPUHM  OTHOCHTEIBHOCTH.
[Ipeobpazopanune Jlopenna. CnemctBust u3 mnpeobpa3zoBaHHi
Jlopennia (OTHOCHUTENBHOCTE OJHOBPEMEHHOCTH COOBITHIHA,
OTHOCHTEILHOCTh  JUIMH W IPOMEXYTKOB  BpPEMEHH).
[IpocTpancTBeHHO-BpeMeHHOH HHTepBald. PensTuBuCTCKUIM
3aKOH CJIOXKEHMS CKOPOCTEH.

OCHOBHOl 3aKOH PEeNATUBHCTCKOW IMHAMMKHM MaTepHalbHON
TOYKH. PendTHBHCTCKOE BBIpRXKEHHE Ui KHHETHYECKOH
SHEpPrHH. DHeprus cBa3u cucreMbl. COOTHOILIEHHE MEXIY
NOJTHOW 3HEPrHed M HMIYJIbCOM YacTHIBL. [ paHuIlbl
ITPHMEHHMOCTH KJIACCHYECKOH MEXaHHKH.

P5

DJIeMEHTHI KJIaCCHYECKOM
craTHCTHKH Makceea-
Bbonbnmana. Senenus
TepeHoca B razax

CraTHCcTHYeCKUiH H TEpMOIMHAMHYECKUH METOJIBI
HCCIIeTOBaHUS MaKpOCKOIIUYECKHUX CHCTEM.
TepmonuHaMuueckue mapaMeTpsl. PaBHOBECHBIE COCTOSTHHS H
npoueccel. MneanpHbli ras.

Pacnpenenenne MaxkcBemia. Pacnpenenende wacTull IO
CKOpPOCTSIM M DHEPrusiM TeIUIoBoro nBrkeHHs. CxopocTH
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TenoBoro apuxeHus Moexyn. Onsit lllTepHa.

OcHOBHOE ypaBHEHHE MOJIEKYISPHO-KHHETHUECKOM TEOpHH
HACANBbHBIX Tra30B. MOoNeKyIspHO-KHHETHYECKHH  CMBICI
Temieparypbl. OCHOBHOE ypaBHEHHE COCTOSIHHS HACaTBHBIX
razoB. M3ompouecce! B uaeanbHbIX razax. ['a30Bbiec 3aKOHEI.
Uucno crenenelt cBoOonsl MOIEKyd. 3aKOH pPaBHOMEPHOTO
pacipezielieHHss 3HEprHMHM MO CTENeHsM CBOOOIBI MOJIEKYJI.
Cpennsis KHHETHYECKas! JHePTHs MOJIEKYIL.

WneanvHplii ra3 B monme TATOTEHHs. bapoMeTpHueckas
dopmyna. 3axon Bonbrmana ans pacripeneneHHs YacTHI[ BO
BHEIIHEM NoTeHnuanbHoM none. Oneite [leppena.

Cpennee 4uciio CTOIKHOBEHHH H CpPeIHSs ITHHA CBOOOIHOTO
npobera Mosiexynr. Bpems penakcanmu. Baxkyym. SIBnenHus
IepeHoca B TEPMOJHMHAMHYECKH HEPaBHOBECHBIX CHCTEMax.
OnpiTeple  3akoHBI  mu(GY3HH, TEIUIONPOBOAHOCTH  H
BHYTPEHHEr0 TpeHHusl. MoneKynspHO-KHHETHYeCKas TeopHs
3THX sIBIECHHUH. 3aBHUCHMOCTH KO3(QPHUIUEHTOB IepeHoca OT
JIABJICHHS U TEMIIEPATYPHL.

MexanusMm nuddy3un B razax, KHIKOCTSX W TBEPIBIX Tejax.
BsI3KOCTb ra3oB ¥ KU IKOCTEH.

P6

OCHOBHBIE 3aKOHBI
TEPMOIMHAMHKH.
PeanrsHEIe rasel

Obpatumele W HeoOpaTHMBIE, KpPYrOBBIE H HEKPYTOBBIE
nporecchl. PaboTa rasa npu ero pacmupeHun.

KomuyectBo TemnoThl. BHYTpeHHSS »JHEprus CHCTEMBL
BryTpeHHsIs Heprus uneanbHOro rasa. TemioeMKoCTb.
Ileppoe mHavanmo TtepMomuuHamuku. [IpuMeHeHHe TmEpBOTO
Hayalla TepMOJHMHAMHKH K H30IIpolleccaM HIeaTbHOro rasa.
AnmnabaTtHeIi mporecc.

3aBHCHMOCTh TEIUIOEMKOCTH HIEATbHOrO0 rasa OT BHIA
npolecca U3MEHEHHs ero cocrosHus. Kiaccudeckas Teopus
TEIIOEMKOCTEH HIEalbHbIX Ta30B U €€ OrPaHUYEHHOCTD.
Bropoe Hauvano TtepmonmuHamuku. HeobOpateMocTe M
HalpaBJE€HHOCT  CAaMOIPOM3BOJNBHBIX  IIPOLIECCOB B
3aMKHYTBIX CHCTeMaX. TepMoIMHAMH4YecKas BEpOSTHOCTb
MaKpOCOCTOSIHHS. DHTponHs. PacueT M3MeHEeHHs IHTPOIHH C
IIOMOIIBIO HHTETpasia MPUBEICHHBIX TEILIOT.

ITuxn Kapuo. KIIJ] mneampHO# TemnoBod MammMHEL TpeThe
HAy4aJl0 TEPMOJAMHAMHUKH.

Omcmynnenus om 3aKkoH068 uodeanvhvlx 2a308. Cuibl u
ROMEHYUANLHAS aHepeus MEJCMONEKYIAPHOLO
e3aumooeticmeus.  IpghexmusHelli  Ouamemp  MONEKYIL.
Vpasuenue Ban-oep-Baanvca. Cpasnernue uzomepm Ban-oep-
Baanvca ¢ axcnepumenmansHuIMu.

Buympennsis  snepeus  peanvhozo 2asza. Kpumuueckoe
cocmosnue. Dasosvie nepexoonl. Tennosoe 0udiceHue yacmuy
8 Jcuokocmax u meepovix menax. OcobeHHocmu JHCUOK020 U
meepoo2o  cocmoanul  eewjecmeéa.  Kpucmannuueckas
peutemxka.

P7

DNeKTpoCTaTHKA

OnexkTpudeckuit 3apsna.  JIMCKpeTHOCTH 3apsija. 3akoH
COXpaHeHMs 3apsana. BsaumopnelicTBue 3apanoB. 3akoH
Kynona. DIeKTpPOCTAaTHUECKOE mmoJe. [Tpuanun
cynepno3uuuy. HanpsKeHHOCTh 3/IeKTPOCTaTHYECKOTO ITOJS.
Pacder anexTpocTaTHYeCKHX IOJNeH MeTOIOM CyNeprO3UIIHH.
Ilone 3JIEKTPHYIECKOI0 JUIIOJISL. IloTox BEKTOpa
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HanpsokeHHOcTH. Teopema ['aycca I 3IeKTpocTaTHYECKOTO
10JIs B BAKyyMe M ee IpUMEHEeHHe K pacyery noseil. Pabora
CHJI 3NIeKTpocTaTHueckoro mosd. llupkynsmus BexTopa
HanpspkeHHOCTH. [loTeHIMan 3JeKTPOCTATHYECKOIO  IOJIS.
[ToTeHIMaNBHBIM — XapakTep 3JEKTPOCTATHYECKOrO  IIOJIS.
HanpsokeHHOCTE 3NIEKTPOCTATHYECKOTO IOJS KaKk TpaJueHT
NOTEHIHATIA.

CBobOonHBle W CBs3aHHBIE 3apdasl B IUIJIEKTPHKAX.
Juonexkrpuku.  Tunel  guanektpukoB.  Ilonspusanms
JUANEKTPUKOB. Bektop mnonspuzauuu. Jluanexrpudeckas
BOCIIPUUMYHBOCTh  BEINECTBA. DBEKTOp  3JIEKTPUYECKOTO
cmemenus. Teopema ['aycca s 37€KTPOCTATHUECKOTO OIS
B guonextpukax.  OTHOCHTENbHAas  HAJIEKTpHUECKas
IPOHUIIAEMOCTH CPEIBL.

Yenoeua na epanuye paszoena oeyx Ousiekmpuyeckux cpeo.
Husnexmpuru ¢ ocobvimu ceoticmeamu. CecHemoa1eKmMpPuKiy.
Ivezosnexmpuueckuil agpghexm.

ITone BHyTpH TmNpOBOJZHMKA M y €ro IOBEPXHOCTH.
Pacripenenenue 3apsia B NPOBOJHHKE. OIEKTPOEMKOCTb
YEeIUHEHHOTO IIPOBOJHUKA. B3anMHas 31eKTPOeMKOCTh ABYX
npoBonHUKOB. KoHznencaropel.  DHeprus  3apsHKeHHBIX
NIPOBOJHHUKOB: YeIWHEHHOrO IIPOBOJHMKA, KOHJEHCATOpa H
CHCTEMEI IPOBOJHUKOB. DHEPTHs JIEKTPOCTATHYECKOTO OIS,
OO6BeMHast INIOTHOCTH SHEPrHH.

P8

[locTosiHHBII
INEKTPHYECKUN TOK

[TocTosHubI anexTpuueckuit Tok. Cuma Toka. IlnoTHOCTB
TOKa. YCJIOBHS CYIIECTBOBaHHS DIIEKTPHYECKOrO TOKa.
CropoHHue cuiasl B JnexkTpudeckoi menu. PasHocTh
NOTEHIMATIOB,  ONEKTPOABHXKYLIAs  CHJa,  HampsHKeHHE.
O06006menHEbIi 3akoH OMa B MHTerpaibHO# GopMme. 3akon Oma
B JokambHOH ¢opme. Pabora ¥ MomHOCTE TOKa. 3aKOH
Jbxoyns-Jlenna. 3axon xoyns-JleHua B nokansHO#H (opme.
PazperBnennas nenb. IlpaBuna  Kupxroga.  Pacuer
pa3BEeTBIEHHLIX llemneii.

Knaccuveckas snekmpouHas meopus 31eKmponpoeoOHOCMU
Memanios u ee onvimuvle 0bocHosanus. Beieoo 3axonoe Oma
u Hxcoyna-Jlenya uz snexmpoHHux npedcmaenenuil. 3aKoH
Buoemana-@panya. 3ampyonenus Kiaccuyeckou meopuu
NEKMPONPOBOOHOCMU ~ MEMALI08. Paboma  ewixooa
INEKMPOHA U3 Memania. IMUCCUOHHbIE SENeHUe U UX
npuUMeHeHue.

Onexkmpuyeckuii mox 6 2azax. Honuzayus u pexombuHayus
monexyn 6 ease. Ilodsudxcnocme Hocumeneii  3apAaoda.
HecamocmosmenvHolii U camMocmosmenvHulii  2a306ble
paspsovl. Illnasma. TepmosanexmpoHHas SMUCCUSL

P9

DJIEKTPOMAarHeTH3M

MaruutHoe nojie. Bektop MaruHuTHON HHAYKIMKH. MarHUTHBIH
MOMEHT KOHTypa ¢ TOKOM. MarHuTHoe mose 3J1eMeHTa TOKa.
3akoH buo-CaBapa-Jlannaca ¥ ero nmpuMmeHeHHE K pacdeTy
MarHMTHOro 1ojs. MarHuTHOoe TIoile TIPSIMOTHHEHHOTro
IPOBOJHHKA C TOKOM. MarHUTHOE I10Jie KPyTOBOTO TOKa.
[lupKyssis BEKTOpa MarHMTHONW HHIYKIHH. 3aKOH IIOJHOTO
TOKa JJIs1 MarHUTHOT'O IOJISI B BAKYyMe H €ro NPHMEHEHHE K
pacuery OIS COJNEHOMIAa M TOpouia. BuxpeBoidl xapakrep
MarHMTHOTO IIOJIS.
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3akoH Awmmepa. Bzaumoneiicteue TapajieIbHbIX
IIPOBOAHUKOB ¢ TokoM. OmpeneneHue enuHMIBI Toka — 1
amrnep. KoHTyp ¢ TOKOM B MarHMTHOM IIojie. DHeprus
B3aMMOJEHCTBAS KOHTYypa C TOKOM B MAarHMTHOM IIOJe.
Teopema ['aycca ans marauTHOrO nons. Pabora nepememeHus
IIPOBOAHHUKA M KOHTYpa ¢ TOKOM B MAarHUTHOM IIOJIE.

Cuna Jlopenua. [[BuxeHue 3apsHkeHHBIX YaCTHIL B MATHHTHOM
none. [lpuHmun JeHCTBHS LMKIMYECKHX  yCKOpUTENei
3apspkeHHBIX yacTull. Oddexkr Xomra. Ilpuniun paboTsl
MI'JI-reneparopa.

Marneruku. XapakTepUCTHKH MarHUTHOT'O MOJISL B BEIECTBE.
HamarnuueHHOCTB. MaruutHas BOCIIPUUMYHBOCTE.
HanpsikeHHOCT ~ MarHMTHOrO  1OJNS B BEIIECTBE.
OTHocuTENnBHAs ~ MarHMTHas  [POHHLAEMOCTH  CPEIbL.
OpbumanvHelli MazHumHull U MEXAHUYECKUN MOMEHMbL
anexkmpona € amome. Opbumanvroe 2upomazHumHoe
omnowenue. Onwim  Dunwmetina-oe Iaaza. Cnunogvle
MAazHUMHbIE MOMEHMbI.

AtoM B MarHuTHOM Tmone. Jlua- ®W mapamMarHETHKH.
DneMeHTapHas TEOpus OHaMarHeTH3Ma. OJieMEHTapHas
Teopuss ~ mapamarHetusma.  @eppomarHetuku.  Kpusas
HaMarHW4uBaHWs. Marauteenii rucrepesuc. Msrkue u
HKECTKHe MarHuTHble Marepuansl. Touka Kropu. J[oMeHEI
[TonsTre 0 ciMHOBOI IpHpoe deppoMarueTu3mMa.

SIBnenue 9JIEKTPOMArHUTHOH MHIYKLHH. 3akoH
aJIeKTpoMarHuTHo#t uHAaykuuu @apanes. 3axkon JleHma.
Bozuuxnosenne 3/1C HHAYKIMH B IPOBOJAHUKE, IBHKYIIEMCS
B MarHMTHOM IIOJIe ¥ B paMKe, paBHOMEPHO Bpallarolneics B
OJTHOPOJHOM MAarHUTHOM IIOJIE.

Camounaykuusi. MHAYKTHBHOCT KOHTYpa. 3aKOH H3MEHEHHS
TOKa NPH 3aMbIKaHUH W pa3MblkaHuu nenu. CxuH-2(deKT.
B3aumnas uaayknus. B3auMHas MHIYKTHBHOCTS.

DHeprusi CHCTEMBl TIPOBOJHHKOB ¢ TOKoM. OObeMHas
IUIOTHOCTB SHEPTHH MarHMTHOTO TIOJISL.

O606menue 3aKoHa 3MEKTPOMarHUTHOW HHAYKIHH. BuxpeBoe
anekTpuueckoe moine. beratpon. Tox cMemenns. ¥YpaBHeHHs
MakcBenna ans 3MEKTPOMAarHUTHOTO IMOJS B HHTErPaIbHOMN
(hopMme U uX HU3HIECKUIA CMBICII.

P10

Mexanuueckue "
3JIEKTPOMAarHUTHEBIE
KoJeOaHus

ITonsatne o xonebaTenbHBIX Ipolieccax. | apMoHHYecKHe
konebanua. KunemaTwka rapMOHHYECKMX  KoleOaHMii.
Huddepennuansioe ypaBHeHHEe FapMOHHYECKHX KOJeOaHHii.
[IpyXuHHBIH, MaTeMaTH4YecKuit H (QU3MUECKUN MasSTHHUKH.
DHeprusi TrapMOHHYECKHX KoyeDaHHMi. MeTon BeKTOPHBIX
muarpamMM. KomnnexcrHas ¢opma mpencrapneHus KoyebaHuii.
CrnoxeHue rapMOHHYECKHUX KojeDaHWMI OJHOTO HallpaBIEHUS
M OIMHAaKoBOM uacToTel. buenus. CrnoxeHue B3aUMHO
NEePNEeHIUKYIApHBIX Konebanuit. CpobomHblE 3aTyXarolue
Konebanus. JubdepeHnnanbHoe ypaBHEHHE 3aTyXaroIuX
KosieOanuii u ero perneHue. JlorapupMHUUeCKHH OEKpPEMEHT
3aTyXaHus. Jugpeperyuanvroe ypasHenue BbIHYHCOCHHBIX
konebanuil. Amniumyoa u ¢hasa eviHyHCcOeHHbIX KoNebaHull.
Peszonanc.

Onexktpuyeckuit  xonebaTenbHEI  kOoHTYp.  CBOOOIHEIE
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3JIEKTPOMAarHUTHbIE KOJNeOaHUs B 3aKPBITOM HJICAIBHOM
KosnebaTeIbHOM KOHTYype. 3aTyXalollue 3JIeKTPOMarHUTHBIE
KonebaHus. 3aBHCHMOCTH YacTOTHI 3aTYXAlOLIUX KosieOaHHi
OT CONpPOTHBIEHUA. ANEpHOANYECKHH pa3psi KOHIEHcaTopa.
Buinyoicoennvle anekmpuneckue konebanus. Pesonanc moka u
HANPANCEHUSL.

P11

Bomnsr

Bonnoseie nponeccel. Obpa3oBanue BOJH B YIPYroi cpeze.
ITpononsHele W nomnepeunsle Oeryiiude BONHBL BoJHOBEHIE
nopepxHoctd. @poHT BomHBL. @azoBas ckopocTh. JlmMHA
BOJIHBL. BomHoBoe 4HUCIIO. [TpunIMn Ioiirenca.
Cunyconnanpuple (rapMOHMYECKHE) BOJIHBL Y paBHEHHE
Oerymei#t BomHbl. BonHoBoe ypaBHenwe. Jlucrepcusi BOJH.
OHeprust BonHEL [IpHHIMI cyneprno3uuus BoJH. BoHOBOM
HaKeT. I'pynnosast CKOPOCTb. KorepeHTHOCTB.
Hurtepdepennus Bonn. CTosuue BOJHBL YpaBHEHHE CTOSYEH
BONHEL M3Menenue (asel npu orpaxkensu BojHbL Konebanus
CTpPYHBI.

BonHoBoe ypaBHEHHE 3/1€KTPOMArHUTHOH BOJHEL YpaBHEHHE
IUIOCKOH MOHOXpPOMAaTHYECKOH 3JIeKTPOMArHUTHOM BOJIHBL
OcHOBHBIE CBOICTBAa JJIEKTPOMATHHTHEIX BOJIH. DHEPrus H
HHTEHCHBHOCTb 3JIEKTPOMAarHUTHOM BONHEL [loTOK 3HEpruu.
Bexrop IlofinTHHra. JlaBneHHE 3JIEKTPOMATHMTHBIX BOJIH.
W3ny4yenue qumoss.

2.2.1.4. SI3bIk peanu3amuH NPOrpaMMBbI
IIporpamMma IMCHMILIHHEI peanu3yeTcs Ha FOCyJapcTBEHHOM s3bike Poccuiickoit denepanum.

2.2.2. YYEBHO-METOIUYECKOE WU HH®OPMAIIMOHHOE OBECIIEYEHHE
AUCIHUIITIMHBI ®U3UKA

JJIeKTPOHHBIE pecypchl (M3AAHMS)

1.

Crapony6buepa, I'.II. Kypc nexkumii mo ¢msuke: mexaHuka, MOJEKyJspHas (GH3HKa,
TEpMOJMHAMHKa. DnekTpudectBo U MardHetusM / [.I1. Crapoxybuesa, A.A. XaieHxo ;
@enepanbHOE TOCyIapcTBEHHOE OrOKeTHOE 00pa3oBaTelbHOE YUPEKIEHHE BEICIIETO
npodeccuonanbHoro  obpazopanus CTaBpOMONBCKHA TOCYIAPCTBEHHEIN arpapHbIi
yHuBepcureT. — CraBpononbs : CTaBpomoiabcKuili TIOCYJapCTBEHHBIR — arpapHbIi
yauBepcurer, 2017. — 169 c. : mn. — Pexum noctyma: mo mommmcke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.

Hukepos, B.A. ®usuka 17d By30B: MexXaHHKa M MOJEKyJsipHas ¢usuka : [16+] /
B.A. Hukepos. — Mocksa : Jlamkos u K°, 2019. — 136 c. : wi1. — Pexum pocTyna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=116499.

Huxepos, B.A. ®uzuka: coBpemennsii kypc / B.A. HukepoB. — 4-e u3a. — Mocksa :
HMamxos u K°, 2019. — 452 c. : un. — Pexum pocryma: mo moammcke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

AbnpaxmanoBa, A.X. ®u3nKa. DneKTpUIECTBO: TEKCTHI Jekiwii / A.X. AGapaxMaHoBa ;
MunncrepctBo  obpazoBanust ®W  Hayku P®, KasaHckuii  HalMOHATHHBIA
HCCIIEI0BATEILCKUH TeXHOIOTHYecKHi yHuBepcHuTeT. — Kasanp : KaszaHckuii HaydHO-
HCCIIEIOBATENbCKUM TEXHOJIOrHYeCcKui yHuBepeuTeT, 2018. — 120 c. : cxeM., Tabu., ui. —
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Pexxum JOCTyIIa: 1no MOIITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=500426.

5. @wusuka: npaktukyM. B 3 4. Y. 1. Mexanuka. Monexy/spHas pU3HKa ¥ TepMOTHHAMHKA
/aBT.-cocT. A.A. Xonsipes, K.W. Kopuucuk ; M-Bo o6pasoBanus u Hayku PO ; DTAOY
BIIO «Yp®YV um. Ilepsoro Ilpesunenta Poccun B.H. Ensuunay, Huxuaerarun. TexsHon.
uH-T (puin.). — Hixnuit Tarun : HTU (¢) Yp®V, 2018. — http://elib.ntiustu.ru/97#target-
1649

6. ®usuka: npaktukyM. B 3 4. U, 2. Dnexrponunamuka. KoneGanus u BOIHEI /aBT.-COCT.
K.M. Kopnaucuk, A.A. XojapipeB ; M-Bo oOpasoBanus W Hayku P® ; ®TAOY BIIO
«Yp®@V mm. Ilepsoro Ilpesunenta Poccun B.H. Enbruaay, HuskHeTarun. TeXHo. MH-T
(pun.). — Hiwxuuit Tarun : HTU (¢) Vp®Y, 2018. — http://elib.ntiustu.ru/97#target-1650

7. Ousuveckuit mpaktmkym: B 3 u. U. 1. Mexanuka. MonekynspHas ¢uspka H
TepMoAMHaMKKa /aBT.-cocT. A.A. Xoxeipe, K.J. Kopuucuk; M-Bo obpa3zoBaHus H
Hayku PO ; ®I'AOVY BIIO «Yp®V um. [lepsoro IIpesunenta Poccun B.H. Enpnunay,
Hwxunetarun. texson. uH-T (bun.). — Huwknuii Tarun : HTU (¢) VpdV, 2018. —
http://elib.ntiustu.ru/97#target-1651

IleuyaTHbIe H3MAHUS
He ucnons3yrores

IIpodeccuonansupie 6asbl AaHHBIX, HHPOPMANHOHHO-CIPABOYHLIE H NOHCKOBBIE
CHCTEMBI

6.
7.

8.

9

OnekTpoHHO-6MOIHOTEYHas cucTeMa «Jlanby https://e.]Janbook.com
OnekTpoHHO-OMONHOTEYHAss  cucTeMa  «YHHBepcuTeTcKas  bubmmoreka  Omunaituy»
http://biblioclub.ru/

9BC IPR books http://www.iprbookshop.ru

http://school-collection.edu.ru — exunas koswekims HbPOBBIX 06PA3OBATENHLHEIX PECYPCOR

10. http:/fcior.edu.ru - @esepatbHELi HEHTP HHPOPMAIMOHHO-00Pa30BaTEMLHEIX PECYPCOR

(OLHUOP)

Ilepnoauyeckune u3nanus

1

2.

2090 = O i B

Bectuuk Mockosckoro yausepcuteta. Cepus 3: Ousuka. ACTpOHOMHS -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508

Bectauk Cankr-IlerepOyprekoro yuuBepcutera. ®u3nka 0 XUMHS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

HuxenepHo-(pu3ngecKkuii xypHa -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=25251

Yenexu Gusnyeckux Hayk — https://ezproxy.urfu.ru:4169/title_about new.asp?id=7325
Hayuno-nonynspHsni $pusnko-MareMatnueckuii xkypaan «KsanTy» - https:/kvant.ras.ru
XKypuan texnuueckoit pusuky - http://[Journals.ioffe.ru/journals/3

XypHan skcnepuMeHTaIbPHOM U TeopeTHyecKoi Ghu3nKH - http://jetp.ac.ru/cgi-bin/r/index
Yuebnas ¢usuka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

®dusnyeckoe obpazoBaHme B By3ax - http://pinhe.lebedev.ru

Marepuais! ais aun ¢ OB3

Becy xomrenr OBC mnpencraBnen B Bupe (¢aitioB cmermansHoro Qopmara s

BOCITPOHU3BECICHHS CHHTE3aTOPOM PEYH, a TAKKE B TECTOBOM BHJIE, IIPUTOJHOM I IIPOUYTEHHS C
HUCIIOJIBE30BaHHEM axpaﬂnoﬁ JIYyIIBl H HaCTPOﬁKOfI KOHTpPaCTHOCTH.
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2.2.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI

DOU3HUKA

Ceenennsi 00 OCHANEHHOCTH JHMCHMILIMHBI CHENHATM3HPOBAHHLIM H Ja00PaTOPHBIM
000opy0BaHHEM H MPOrpPaMMHBIM ofecnedeHHEM

HaumeHoBanue Ilepeuenn
CHeLHaTBHBIX OcHalleHHOCTb CTeLHATbHBIX NPOrpaMMHOTO
Ne Bun 3anaTuii TIOMELUEeHUH U NOMEIIEHUH U MOMEeIeHHH s obecneyeHus.
mn MNOMEILEHHI asd CaMOoCTOATENLHOH paboThl PekBU3HUTEI
CaMOCTOATENbHOM NOATBEPHIAOLIEro
paboTsl JIOKYMEHTa
1 Jlexuun Vyebnas aymuropus | Mebens ayJUTOpHas ¢ | OnepaiuonHas cucremMa
ans TIPOBEJICHHS | KOMMyecTBOM pabourx wmect B | Windows, ohHcHBIH
JIEKLIMOHHBIX COOTBETCTBMM ¢ KonuuecTBoM | makeT Microsoft Office
3aHATHH cryneHtoB,  pabouee  Mecto | [lorosop Ne 43-12/1712-
TpenoaaBaTes, nocka | 2019 ot 18.11.2019.
ayJUTOpHas. Cucrema
KomnetotepHas TeXHHKa: | BUIeoKoHbepeHLHi
KOMIUIEKT (mepeHocHoro — ecau | Apache Openmeetings
aynutopus He  obopyaomana | CucremMa
CTaLlMOHAapHBIM 000pyZAOBaHHEM) | YNpaBiieHHs Y4eOHbIM
NPOEKLHOHHOro  00OpYZIOBaHHUA: | KOHTEHTOM H
HOYTOYK/KOMIBIOTEP, TPOEKTOp, | 00yueHHeM LCMS
MPOEKLMOHHBIH DKpaH/mocKa. Moodle
2 Ilpaktnueckue | Yuebuas ayauropus | MeGens ayJIMTOpHasd ¢ | OnepauuoHHas cucTeMa
3aHATHUSA s NpoBeieHHs | KoauyecTBoM pabounx Mmect B | Windows, oducHbIH
MPaKTHYECKHX COOTBETCTBMUM ¢ KomnuyecTBoM | makeT Microsoft Office
3aHATHH cTyneHTtoB, pabouee  Mmecto | Jlorosop Ne 43-12/1712-
npenojasares, nocka | 2019 ot 18.11.2019.
ayquTOpHas. Cucrema
KomnbloTepHas TeXHUKA: | yIpaBleHHs yueOHbIM
KOMIUIEKT (MEpPEHOCHOTO — €ClH | KOHTEHTOM H
ayoutopuss He  oOopynoBaHa | oOyueHHeM LCMS
CTalMOHapHBIM 0bopyaoranueM) | Moodle
NPOEKLHOHHOTO  000pyI0BaHUA:
HOYTOYK/KOMIBIOTEP, TPOEKTOP,
NPOEKLIMOHHBIH 3KpaH/nocKa.
3 JlabopaTtopuele |YueOHas ayauropus | Mebens ayIMTOpHas ¢ | He TpeGyercs
paboTsl s NpOBEACHHS | KONMYECTBOM pabouyux MecT B

nabopaTopHbIX paboT
Ne 322 Jlabopatopus
obmei "
3KCIEPUMEHTANTBHOM
thuzukH

COOTBETCTBHH C  KOJHMYECTBOM
CTylleHTOB,  paboyee  MecTo
TnpenojaBaTens, JI0CKa
ay/IUTOpHas.

Ob6opynosanue,

COOTBETCTBYIOIEE TpebOBaHUAM
opraHu3alMH y4eGHOro mpolecca
B COOTBETCTBHM C CaHHTapHBIMH
NpaBUJIaMH H HOPMaMH:
VYcranoska «M3ydyenue 3akoHa
JMHAMHKH BpallaTeIbHOTO
JBHOKEHHS» — | IIT.

YcranoBka «Heymnpyroe
coyaapeHHe GH3NUECKHUX
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MasiTHUKOB» — | IT.
VYcranoska «Onpenenenne
MOMEHTa HHEPIIHH MaXOBHKa»
— 1 mr.

VYcranoBka «O60poTHBIH
(bu3nuecKuii MaSTHAKY — | TIT.
VYcraHoBka «/IBHKEeHHE IO
HaKJOHHOH IJIOCKOCTHY — 1
IIT.

VYcranoBka «M3ydeHune 3aKoHa
COXpaHEHHs UMITyJIbcay — 1
IIT.

VYceranoBka A onpeeeHus
BS3KOCTH XHMIKOCTH — 4 IIT.
VYecranoBka 171 onpeeneH s
MOJISIPHO# Macchl ¥ MIIOTHOCTH
BO3AyXa — 3 IOT.

Kabuner snexrpocHabxeHus
¢buszuxku KOCO — 1 — 1 mr.
Hacoc BaxyymHEI#H
Komosckoro — 1 mr.

Becr! anexkTponHble
(m1abopaTopHble, TOYHOCTE —
0,01 1) -3 mr.

Mynstumetp (Tun 890) — 3
IIIT.

VYcranoska «M3ydenue
BA3KOCTH BO3ayXa» — 1 wmiT.
VYcranoska «Onpenenenue
OTHOMIEHHS TeIJIOEMKOCTEH
Bo3ayxa» — 1 mr.

VYuebHas ayauTopus
ISt NpoBeIeHHs
nabopaTopHbIX paboT
Ne 324 JlabopaTopus
3JIEKTPHUYEeCTBa u
MarHeTu3ma

Mebens ayIMTOpHas c
KOJIMYECTBOM pabouuMX MecT B
COOTBETCTBMH C  KOJHYECTBOM
CTyZJeHTOB,  pabouee  MecTo
nperoaasares, JI0CKa
ayJIMTOpHas.

Obopynosanue,
COOTBETCTBYIOLIEE TpeOOBAHHAM
opranMzaiy ydebHoro mpouecca
B COOTBETCTBHH C CAHHUTAPHBIMH
NpaBHIaMH H HOPMaMH:
VeraHoBka [0 ONpEneneHuIo
COTMPOTHBRIEHHS NIPOBOJIHHKA
METOJO0M YHUTCTOHA — 3 LT.
YcraHoBKa 1O OMpeneNieHHIo
3IC HCTOUHHKA TOKa
KOMIEHCALMOHHbIM MeToAoM — 3
IIT.

VcraHoBKa 1O ONpeesieHHIO
TOPU30OHTAIBHONW U BEPTUKAJIbHOU
COCTaBJISIOLLMX HHIYKLUH
MarHUuTHOTrO nons 3emau — 3 wT.
YcraHoBKa 1O ONpeleneHHr0

He tpebyeTcs
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Touky Kropu Hukens — 3 wr.
VcraHoBKa 1O ONpeneneHuio
YAENBHOTO 3apsja 3JIEKTPOHa — 3
HIT.

VYcraHoBKa 1o M3y4eHHIO paboThI
KonebaTeIbHOro KOHTYpa — 3 IIT.
YeraHoBKa Ans CHATHA KpPHBOMH
HaMarHHYeHHOCTH
¢deppoMarsHeTska — 3 LIT.

YuebHas aynuropus

Mebenb aynuropHas ¢
KOJIHYECTBOM paboumXx MecT B
COOTBETCTBHH C KOJIHYECTBOM

— Cucrema
BHZIEOKOH(EpEHLIMH
Apache Openmeetings

KoHcynpraumu | ms nposeeHus
Korey TR CTYZAEHTOB, paboyee MeCTO CaobogHo
npenojasare’s, 10cKa pacnipoctpansiemoe 10
ayIuTOpHas C OTKPBITBIM KOJIOM
Texymuii VYuebnas aynuropus | MeGenb ayauTOpHAas ¢ | OnepauuoHHas cucTemMa
KOHTpOJIb, IS NpoBeeHUs | konuyecTBoM pabounx Mect B | Windows, odhHcHBIH
MPOMEIKYTOYHAs |TEKYILIETo KOHTPOJIS M | COOTBETCTBMM ¢  KonudecTBoM | makeT Microsoft Office
aTTecTalus MPOMEXKYTOUHOH cTymeHToB, pabouee  Mecto | Joroeop Ne 43-12/1712-
arTecTaluy npenoaaeatens, nocka | 2019 ot 18.11.2019.
ay/IMTOpHas Cucrema
yMpaBieH:us y4eOHbIM
KOHTEHTOM H
o0yueHHeM LCMS
Moodle
CamocrosTensH | YueGHas aymuropus/ | Mebens ayJIMTOpHas ¢ | OnepauHoHHas cucTeMa
as pabora INomewenus s | konudecTBoM pabounx Mect B | Windows, otucHbIi
CTYOEHTOB CaMOCTOATE/ILHOM COOTBETCTBMH C KoiudecTBoM | maket Microsoft Office,
paboThl CTyneHToB, pabouee mecto | Horosop Ne 43-12/1712-
obyuarommxcs NpenoaaBartens, nocka | 2019 ot 18.11.2019.
ayIMTOpHAas. Horosop Ha
KomneroTephas TEXHHKA: | PelOCTaBICHHE
NepcoHaJIbHBIE KOMIIBIOTEPSI, | MOCTOSHHOTO JOCTYTa K
nepudepuiibie ycTpoiicTea, | ceTH  HMHTepHer  or

YCTPOHCTBa NMOJKIHOYEHHS K CETH
Hurepner, JocTyn B
3NIEKTPOHHYI) HMHGOPMALMOHHO-
obpasoBarensuyro cpeny HTH
(punuana) Vp®@VY, KOMIUIEKT
JIMLIEH3MOHHOTO  NPOTrpaMMHOro
obecneyeHus

30.12.2019 Ne 800037
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