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Pazgen 1. OBIIAA XAPAKTEPUCTUKA MOAYJIsA

Hay4yno-pynaamMeHTaIbHBIE 0CHOBBI NPOdecCHOHAIBHOI XeSTeIbHOCTH
1.1. AHHOTaIHSA cOoaep:KAHHSA MOIY./If

Monyne otHocuTcs K 0a30Boi uacTH 00pa3oBaTeNbHBIX INPOTpaMM BceX HHXXEHEPHO-
TEXHHYECKHX HAaNpaBlIeHHH TOArOTOBKM M SBISETCS 00s3aTeNbHBIM IS BCEX CTYICHTOB,
oOyyarolmMxcs 1o JaHHbIM HanpasieHusM. Jucoumiuasl «Maremarukay, «@u3muka», BXOASIINE B
MOJyJb COCTABJISIOT OCHOBY IIOJATOTOBKH CHELHANHCTOB HH)XEHEPHO- TEXHHYECKHX HaIpaBICHUI,
ABISSICH (yHIAaMEHTanpHOH 0a30i WX ychmemmHo# aesTensHOCTH. B mpomecce oOydeHHs STHM
JUCLHUILIHHAM  (GOpMHpYIOTCS HaydHOe MHpPOBO33peHHE, BIaJeHHE (PH3HKO-MaTeMaTHUYECKHM
annaparoM M MeToZaMu (H3HYECKHX HCCIEJOBAHWH C IENBI0 YCIEITHOTO OCBOCHHS CIIEIHATBHBIX
mucuuriuuH. VIHTerpupoBaHue 3HAHWH O NpHpOJE MaTepwH, (HU3MYECKHX 3aKOHOB M BIAJICHHE
(hu3MKO-MaTeMaTHUECKUM anapaToM B CMEXHBIE HAayKH IIO3BOJISET CTYACHTY palHOHalIbHEe H
3¢ ¢eKTHBHEE HCIONB30BaTh IIONY4YEHHbIE B XoJe OOy4eHHs KOMIICTEHIMH IS peIIeHHS
npodeccHOHATBHEIX 3a1a4.

Jucnummna «MatemaTuka» ¢opmupyeT 0a3y HaydHBIX 3HAHWH CHELHATUCTOB, a TAaKKe
peanH3yeT  pa3BUTHE MHTEIUIEKTYalbHOIO MOTEHIHata H (OpPMHpPOBaHME I103HABATEIBHOM
aKTHBHOCTH B TBOPYECKOH JEATEITBHOCTH.

Jucuunmmuba «®usuka» ¢QopMmupyeT y oO0y4arommxcs CHOCOOHOCTH KOMIUIEKCHO H
IPaMOTHO aHAJIM3UPOBATh (PH3NYECKHE NPOLIECCHI; HCIIOIb30BaTh COBPEMEHHBIE TEPMHHBI H IIOHATHS
B 00JIaCTH €CTECTBEHHBIX HAYK

1.2 CTpykTypa B 00BbeM MOAY.IH

O6beM AUCUHILUTHH (I)opma HTOroBO#M
Ne MonyJ/isi H BCero NPOMEXYTOYHOH aTTecTalHu
i IlepeyeHb AHCHHIIHH MOAYJISi MOZYI51 B 324ETHBIX T
€AHHHUAX H yacax LeJ1I0M 10 MOAY.JI0
Maremartuka 10/360 OK3aMeH,
1.
JK3aMEH
Duzuka 8/288 DK3aMeH,
2.
3K3aMEH

He NpeyCMOTPEHO

18/648
UTOI'O mo momymo:

1.3 ITociemoBaTEILHOCTH OCBOEHHS MOIYJIsi B 00pa3oBaTeJbHOIi MporpaMmme

IIpepekBU3UTHI MOy IS

IocTpeKBH3HTEHI H KOPPEKBH3HTEI Monyns «CnennansHele pa3eilbl Hay9HO-
MOIyJIsl ($yHIaMeHTaIBHBIX OCHOB NpodeccHoHanbHOH

JACATCIIBHOCTH).




14. Pacnpenenenne koMneTeHIHii M0 THCHHINTHHAM MOYJIS, ILIAHAPYEMbIE Pe3yIbTATHI
00y4eHHs (HHIMKATOPBI) IO MOTYJII0

H3sydenne QucIUIIMH MOIYNs IpeaycMarpuBaeT (HOPMHPOBaHHE KOMIETEHIH IOCPEICTBOM
IOCJIEI0BATENbHOIO OCBOEHUS pE3yIbTaToB OOydeHHS Ha ONpe/ieleHHOM YpPOBHE CIOXKHOCTH
COZIepIKAHHS.

Pesynerarel 00yueHMs 1O AMCIMIUIMHE — 3TO KOHKPETHBIE 3HAHWS, YMEHHS, ONBIT M IpyTHe
PE3YIBTAThl (COAEpKaTeNbHbIE KOMIOHEHTHI KOMIIETEHIHIT), KOTOPHIX IIaHHpyeTcs NOCTHYbL Ha dTare
H3yYEHMs JUCLMIUIMHBI MOYIsl, M KOTOpBIE HOJDKHBI OyIyT pOeMOHCTPUPOBAHE! 00ydJarOIUMHC U
OLICHEHBl  IIPEnojaBaTeleM [0  HHAMKATOpaM/H3MEpSEMBIM  KDHTEPHSAM, BKIIOYEHHBIM B
(OpMYIHPOBKY pe3yIbTaTOB O0yUYeHHs.

Wnpukatop — 3To Ipu3HaK / CHTHaN/ Mapkep, KOTOpHIA IIOKa3bIBaeT, Ha KakoOM YpOBHE
o0yJaromuiics JOIKEH OCBOHTH Pe3ylbTaThl O0y4eHHs M HX NpeIbABICHHE IODKHO IOATBEPIMTH
(hakT 0CBOCHHS MPEIMETHOTO COAEPIKAHUS TAHHOM IUCIHILTHHEL

WHAUKaTOpel YYUTHIBAIOTCS IPH BBIOOpE M COCTABICHHH 3aJaHHi KOHTPOJIHHO-OLEHOYHBIX
MEpOTIPUATHH (OLIEHOUHBIX CPECTB) TEKyIIeil  IPOMEeXYTOUHOH aTTeCTallHu.

Ilepeyenn
Kon m HanmeHOBaHMe Ilnanupyemebie pe3y/bTaThl 00y4eHHs
MHCHHIIHH
KOMIIETEeHIHH (MHAMKATOPbI)
MOIyas
1 2 3
Maremaruka OIIK-1. CnocoGen

(bopMyIHpOBaTh U pelaThk | 3uams:
3alla4qH, OTHOCAIIHECH K ® OCHOBHBIEC IOHATHS U METOIBI
npodeccHoHanbHON aHAMTHYECKOH T€OMETPHH,
ACATEIIPHOCTH, ITPHMCHSA MaTeMaTHYeCKHUM aHaAIU3 U IMHEHHYIO
(yHIaMeHTalbHbIE 3HAHUS anreOpy; NOCIeI0BATEILHOCTH U PSIBL,
OCHOBHBIX maddepeHMaTbHOe U HHTETPAIBHOE
3aKOHOMEPHOCTEH ucurcnenue, quddepeHnraIbHbIe
Ppa3sBUTHA IIPAPOJIBI, YpaBHEHHSL.

YeJoBeKa U 0011ecTBa.

Vavemn:
e DpPHUMEHSATH MAaTeMaTH4YeCKHe METOJIbI

I pEHICHHS TMPaKTHYCCKHUX 3aliad B

obnactu npodeccHoHanbHOH
e TETLHOCTH.
Bnaoemy:
e B OpraHH3alluu coOCcTBeHHOM

JEATCIBHOCTH, B BLIGOPC THIIOBBIX
METOIOB H croco00B  BHITIOJTHEHHS
3ama4, B YMCHHH aHalIU3HpPOBaTh,
CpaBHHBATb Hu OLICHHBATH Hux
pPe3yibTarhl, HCIOJIB30BaTh OCHOBHBIC
METOABI H INPHEMBI MaTEMAaTHKH JJid




PCUICHHSA MPAaKTHYECKHAX 3a1a4.

OIIK-2. Cnocoben
(opMaH30BEIBATE H
pelaTh 3a1ayH,
OTHOCSIIHECH K
npoecCHOHATBHOM
JIeATENIbHOCTH, HCIIONb3YS
METOBI MOJIECTUPOBAHHS H
MaTeMaTHYECKOro
aHanM3a.

Suams:
. OCHOBHBIE TMOHSTHS  KJIACCHYECKOH
MaTeMaTHKH.
Ymemn:
® [IPHUMEHSTh MATEMATHYECKHE METOIBI [UTS
peleHus npoecCHOHATBHBIX 3a0a4.
Braoemp:
e METOJaMH MaTeMaTHUYECKOr0 OIMHCAHHS
U MOJEITHPOBaHHS IMHPOKOTO KiIacca
busryeckux sSBIEHUH U IPOLIECCOB,
OIIpeIeIISIIOIINX IPHHIHIBI paloThI
Pa3IMYHBIX TEXHHYECKHX YCTPOMCTB.

OIIK 3. CnocoGen
IIPOBOJUTE HUCCIIEIOBAHUS
U M3BICKaHUSI IS
PEIIeHUs IPHKITaTHBIX
HH)KEHEPHBIX 337134
OTHOCSIIUXCH K
npoheCcCHOHAIBHOM
JeATENILHOCTH, BKITIOYAs
IIPOBE/IEHHE U3MEPEHHUH,
IUIAaHMPOBAaHHE U

3namep.: _
o TEOpPETHYECKHE OCHOBEIL, OCHOBHEIE
NOHATHS, TEOPEMBI MATEMATHKH;
Ymemp:
® [IOHMMATh, H3/1araTh ¥ AHATHU3HPOBATH
0azoByr0 HHPOPMALIHIO;
Bnaoemn:
e MaTeMaTHYECKUMH METOAaMH
00paboTku U aHaK3a HHHOPMAITUH B
obacti npodeccHoHanbHOR

IIOCTAHOBKY
SKCITEPUMEHTOR, JeSITeIbHOCTH.
HHTEPIIPETAIIIO
IOTY49EeHHBIX Pe3yJILTaTOoB.

®uzuka OIIK-1. Cnocoben Suamp:
¢dopmymmpoBars u pemarb . OCHOBHBIE IIOHATHSI, 3aKOHB! H MOJIEIIH
3a7]a4H, OTHOCSIIHECS K MEXaHHKH, 3NEKTPUYECTBA "
npodeccuoHaTEHON MarHeTusma, KojeGaHHH M BOJH,
NEATEIbHOCTH, IPUMEHSS CTATHCTHYECKOMH du3ukH H
(byHIaMeHTaNLHEIC 3HAHAS TEPMOIHHAMHKH;
OCHOBHBIX . OCHOBHBIE (PH3MYECKHE BEIMYHHBI H
3aKOHOMEPHOCTEH puznyeckue KOHCTAHTBI, uX

Pa3BUTHSA IPUPOIEL,
yeJ0BeKa H 001IecTa

OIpENeNeHHE, CMBICI, CHOCOOBI U
EIMHUIIB] UX H3MEPEHHUS;

. (byHIaMeHTaNbHEIE (uznueckue
OIIBITHL, MX POJb B Pa3BUTHH HayKH;

. Ha3zHAueHWe M IPHHOUILI JeHCTBUS
BaXHeHIMUX u3udeckux npubopos.

Vauems:

e 00BACHUTH OCHOBHBIE HaOMOaeMble
IPUPOIHBIE ¥ TEXHOTEHHBIE SIBJICHUS B
3¢ dexTsl ¢ nozuimii hyHIaMeHTaATEHBIX
(bHU3HIeCKIX B3aUMOIeHCTBHIA,




HCTOJIKOBBIBATH CMBICT (PU3HUECKUX
BEJINYMH Y [TOHATHI;

3aITHCBHIBATH YPABHEHUSI TS QH3UUECKUX
BEJIHYHH, 3aITHChIBATH YPABHEHUS
npoliecca ¥ HaXOIUTh €ro pelleHue;
pabotats ¢ npubopaMu B 000pyIOBaHHEM
COBPEMEHHOH (hH3HYECcKOH TabopaTopHu;
HCTONBb30BATh Pa3IMYHbIe METOIUKH
(bu3MYECKHX H3MEpeHH i 1 00paboTKI
SKCTIEPHMEHTATBHBIX JAHHBIX, B TOM
HCIIE C IPUMEHEHHEM KOMITBIOTEPHOH
TEXHUKH U HHOOPMALHOHHBIX TEXHOJIOT Uit
TNIpH PELICHHHN 33024,

HCIONE30BaTh METO B! (hH3HYECKOTo H
MaTeMaTH4ecKOro MOJICTMPOBAHUS, a
TaKOKe IPUMEHSITH METOIbI (PU3HKO-
MaTeMaTH4ecKOr0 aHalN3a K PelIeHHIO
KOHKPETHBIX eCTeCTBEHHOHAYYHBIX U
TeXHUYECKUX IpobrieM

Braoemp:

HaBBIKaMH HCTOJIb30BaHMs METOIOB
dbu3ryecKoro MoEIMPOBAHHUS B
MHXKEHEPHO! NpaKTHKe;

IIPUMEHEHHS OCHOBHBIX METO/IOB
bu3HKO-MaTeEMaTHYECKOTO aHAIM3a IS
pelleHus eCTeCTBEHHOHAYYHBIX 3a/1ay;

NIPaBUJIBHOHN 3KCIUTyaTalliyl OCHOBHBIX
npubopoB U 060pyaOBaHUS
COBpeMeHHOH (H3udIecKoit
naboparopuu;

00paboTku ¥ UHTEpIpEeTALH
Pe3yJIbTaToB dKCIEPUMEHTA, B TOM
YUCIIe C IPUMEHEHHEM KOMITBIOTEPHOMH
TEXHHKH H HHPOPMALMOHHBIX
TEXHOJIOTHH.

OIIK-2. Cnocoben
(hopManu30BHIBATE U
peliarh 3a1ay4y,
OTHOCSILIHECS K
npodeccHonanbHO
JEATENBHOCTH, HCIIOTb3YS
METO/Ibl MOJIETHPOBAHHS H
MaTeMaTHYECKOTO
aHanM3a.

Bnams:

byHIaMeHTaIbHEIE ¢bu3nueckue
NOHATHS W TEOPUM KIACCHYeCKOH H
COBpPeMEHHON (PH3UKH.

Yumems:

[ ]

HCIO/I30BaTh 3HAHKS O COBPEMEHHOH
du3HYUecKoi KapTHHE MUPA U 3BOJIFOLHAH
Bceenennoii, npocTpaHCTBEHHO-
BpEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHH
BellleCTBA U1l IOHUMAaHUS OKPYKarOIETO
MHpa ¥ SBJICHUH IPUPOIEI;

[IPHMeHATH QU3HKO-MaTeMaTHIeCKue
METO/BI [UIS CO3/JaHMS] HOBBIX CPEZICTB
H3MEPEHHUS, METOI0B H3MEPEHUS U
METOJIMK U3MEPEHUH, pazpabaThiBaTh U
IipeJuIararh IJaH IpOBeICHHS




(u3ryecKoro ucene10BaHus,
(opMymHpoBaTE BEIBOIEL, OIICHHBATE
COOTBETCTBHE BBIBOIIOB ITOTyYEHHBIM
JIAHHEIM, OLIEHHBATh HAYIHYIO H
NPHKJIATHYIO 3Ha9MMOCTb CBOEH
pazpaboTKH.

Braoemw:

* MeToJaMH (PU3HKO-MaTEMaTHYECKOTO
OIHMCaHUs U MOJIEJIMPOBAHMS IHHPOKOTO
Kinacca pU3NYECKUX SBJIEHUH 1
IIPOLIECCOB, ONPEAEIIAIOIINX IPUHIHIIE]
paboTel pa3IMYHBIX TEXHUYECKHX

YCTPOMCTB.
OIIK 3. Cnocoben 3uamo.
IIPOBOJUTE MCCIIEIOBAHHS o TEOpeTHYECKHE OCHOBBL, OCHOBHBIE
Y W3BICKaHUS IS TIOHSATHS, 3aKOHBI W MOJICTH MEXaHHKH,
pEIeHHs] IPHUKIIaIHbIX MOJIEKYJISIpHOH (QH3HMKH, DIIEKTpHYECTBA
WHKEHEPHBIX 33134 ¥ MarHeTH3Ma, TeopuH KonebaHuil u
OTHOCSIIHXCS K BOJIH, TEPMOIHHAMHKHA %}
npodeccHoHATBHOM CTaTHCTUYECKOH (PH3HKH;
OEATEILHOCTH, BKITFOYAs Yuvemn:
IPOBE/ICHAHE U3MEPEHHUH, ® [IOHHMMATh, H3JIaraTh H KPHTHYECKH
IUTAHHPOBaHHE H aHaJM3UpPOBaTh OA30BYIO
IIOCTaHOBKY ob1medu3nyecKyr0 HHGOPMAITHIO;,
SKCIIEPHMEHTOB, Brnaoemw:
HHTEPIIPETAIHIO e (U3MUECKUMHU B MAaTEeMaTHIECKUMHU

Bk e MeToaaMHu 06paboTKH M aHaIH3a

uH(popmanuu B obnactu obmei
(buzuky.

1.5 ®opma obyuenus
Peanusanus Moyns nmpemxycMOTpeHa Uit 00y4aromuxces 10 OYHOH, 0YHO-32049HOH M 3a04HOH
dbopmam.

PA3JIEJI 2. TIPOT'PAMMBI MO YJISA
Hayuno-dynnamMeHTanbHble OCHOBBI IIPOGECCHOHATBHOM TeATeTbHOCTH

2.1. PABOYASA ITPOT'PAMMA JUCHUTIJIMHBI
MATEMATHKA

Paboyas IporpaMmMa OUCHHILUIAHEI COCTaBJI€HA aBTOpaMH:

YueHas cTeneHb IoapasaesieHue
Ne o/ | @amuansa Uma OTyecTBo > | JdoskHOCTH P
y4eHoe 3BaHHe
JlemaprameHT
Jevmuna Enena KaHI. Qu3.-MaT.
1 JOLEHT €CTECTBEHHOHAY4H
JleonnnoBHa HayK, JIOIIEHT
oro o6pa3zoBaHusl




2.1.1. COAEP) KAHUE H OCOBEHHOCTH PEAJIM3AIIUU JUCIIUIIJIMHBI 1

MATEMATHKA

2.1.1.1. TexnoJi0ruy 00y4eHNsl, HCNOIb3YeMble IIPH H3YYeHHH JHCHHIUTHHLI MOY.I5

CMmemanHoe obyueHHe ¢ HCIOIB30BAHAEM OHJIAHH-KypCa.

2.1.1.2. IlnannpyeMble pe3yabTaThl 00y4eHus (HHANKATOPHI) M0 JucHHNIHHE 1

Kon m HauMeHoBaHHe
KOMIIETEHIHH

Ilnanupyemble pe3yabTaThl 00y4eHHs (HHIHKATOPDI)

OIIK-1. Cnocoben

b opMyIHpOBATE U penIaTh
3a/1a4M, OTHOCSIIHECS K
npodeccHoHaNbHON
JIeATeNIbHOCTH, IPUMEHSIS
byHIaMeHTaNTbHEIE 3HAHHS
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3BHTHS IIPHPOIEL, YeTIOBEKa
H 00ImecTBa.

3namo:
® OCHOBHBIE IOHSTHS M METO/Ibl AHATTUTHYECKOH T€OMETPHH,
MaTeMaTH4YeCKHH aHanu3 U JTHHeHHyIo aredpy;
IIOCIIeIOBATENBHOCTH U psifibl, U depeHanbaoe 1
UHTErpaJIbHOE HCUHCIIEHHE, TH(depeHIaTbHbIe
YpaBHEHHS.
Ymemo:
®  [IPUMEHSTH MaTEMaTHYECKHUE METO/IBI U PEIeHHs
IIPaKTHYECKUX 3aJ1aY;
®  JCHOJNE30BATh METOABI MAaTeMaTHYECKOTO MOJEIMPOBAHUS, a
TAKKe IIPUMEHSATH METOIb MaTeMaTHYeCKOro aHaIn3a K
PEIIEHHIO KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHUYECKUX IpodieM
Braocemy:
®  HaBBIKAMH HCIOJIB30BaHHS METOJ0B MaTeMaTHYECKOTO
aHanM3a B MH)XEHEPHOM NPaKTHKE;
. HaBHIKAMH{ IPUMEHEHHS OCHOBHBIX METOJIOB
MaTeMaTH4YeCKOTr0 aHajIu3a JUlsl pelleHus]
€CTEeCTBEHHOHAYYHBIX 3a/1ay.

OIIK-2. Cnocoben
(bopMaTH30BEIBATE U peLIaTh
3a71a4M, OTHOCSAINHECT K
npoeccHoHATBHOM
JeATEIbHOCTH, UCTIOJIB3YS
METO/bI MOJICTUPOBAHUS 1
MaTeMaTH4eCKOIr0 aHaJIu3a.

Suamn:
s OCHOBHBIE IIOHSATHS KJIacCCHYeCKO MaTeMaTHKH.
Vumems:
® [PUMEHSTh MAaTEMAaTHYECKHE METO/IbI UL PEIICHUs]
npodecCHOHATBHBIX 3a/1a4.
Braoemy.:
® METOJaMH MaTeMaTH4eCcKOTO ONHCAaHMs U MOJEIMPOBaHHS
IIUPOKOTO Kiacca (U3NIECKUX SIBIEHHH U MPOIECCOB,
OIpeIeNIONIMX TIPHHIIAIEI PAaO0TH pa3InYHbIX
TEXHHYECKHX YCTPOUCTB.

OIIK 3. Cnocoben
IIPOBOJIMTE HCCIIEIOBAHUS H
M3BICKaHH JUIs PEIIEeHU
TIPHKJIaHBIX HHKEHEPHBIX
3a]1a4 OTHOCSHIIUXCH K
npodecCHOHATEHOM
NEeATENBHOCTH, BKIIOYAs
IIPOBEICHUE U3MEPEHUH,
NIJJAaHMPOBAHUE U IIOCTAHOBKY

uame:
@ TEOPETHYECKHE OCHOBBI, OCHOBHEIE TIOHSTHS, T€OPEMEI
MaTeMaTHKH;
Ymems:
® [IOHMMATh, U371araTh U aHAIHU3HPOBATh Oa30BYIO
HH(pOpMaIHIO;
Bnaoemy:
® MaTeMaTHYECKHMHU MeToaMi 00paboTKH U aHaIU3a
uHGopManuH B 06acTi NpodheCCHOHANBHOM
JeSITeNbHOCTH.




9KCIEPUMEHTOB,
HHTEPIPETALHIO
IOJYYEHHBIX Pe3yJIbTaTOB

2.1.1.3. Conep:xkanne qucuumings 1

Kox
pasnesioB
H TeM

Paspen, tema
JAMCIHILTHHBI

Copep:xanue

P1

Teopus maTpun u
ompeaeauTeei

Anrebpavyeckue oOnepalMM HaJ MaTpHIAMH H  HX
cBoicTBa. OmpenesuTeny W HUX CBOMHCTBA. PaznoxeHue
ONpeJeNuTeNss 0O CTpoKe HiaM croadbuy. Metoasl
BBIYHMCIIEHHUS ompenenuTeneii. VYMHOXeHHE
onpenenureneif. Panr wmarpunel. CpoilicTBa paHra
Marpulbl. Bpruucnenuwe panra Marpunbl. OOpaTHas
MaTpHlia U cocoObl BHIYUCIEHHS €€

P2

CucTeMbl JJHHEHHBIX
anrebpandyecKux
YpaBHeHUH

OneMeHTapHble NpeoOpa3oBaHMsi W IKBHBAJIEHTHOCTH
CJIAY. IlpuBenenue CHCTEMBI K CTYNEHYaTOMY BHIY.
KoopaunarHble, MaTpuyHbBle W BEKTOpHBIE (OPMBI
zamucu CJIAY. Teopema Kpamepa. Merox Iaycca.
OO6mas Teopust JTHHEWHBIX cHcTeM. DyHIAMEHTAILHBIN
Habop pemeHui OAHOPOAHON cHucTeMbl. CBs3b MEMXIY
PELICHUSIMH OJIHOPOIHOH U HEOJHOPOIHOM CHCTEM.

P3

BexTopnas aare6pa

OcHoBHEIe onpeneneHus. JIuHelHble oOnepanyu Haj
BeKTOpaMu. [JlelicTBHS HaJ BeKTOpaMH, 3aJaHHBIMH
npoexnusaMu. CkansipHoe, BEKTOpPHOE, CMEIIaHHOE
IIPOU3BEJIEHHs] BEKTOPOB. BEKTOpPHOE IPOCTPaHCTRBO.
basuc

P4

AHaJHTHYecKas
reoMeTpHs Ha
ILIOCKOCTH

VpaBHeHHss npsMOH  Ha  IUIOCKOCTH.  B3auMHOe
pacmoNiOKeHUs] NPSMBIX Ha IUIOCKOCTH. PaccrosiHue OT
TOYKM JO IUIocKocTH. KpHBbIE BTOpPOro IOpsiKa.
Kanonnueckue  ypaBHeHHst — napaboibl,  3JUIMIICA,
runepboisl. [IpeoOpasoBanne koopaunat. Ilpusenenue
YPaBHEHHH KPHBBIX BTOPOTO MOPsAKa K KAHOHHYECKOMY

BUJTY

P5

AHaIMTHYECKAA
reoMeTpHs B
NPOCTPAHCTBE

VYpaBHEHHEe IUJIOCKOCTH B IPOCTPAHCTBe. Pa3nuyHble
ciocoOBl  3ajaHMs.  YroJl  MExAy  IUIOCKOCTSMH.
Paznuynele cniocoObl 3amaHus. YToj MeXAy NpsSMBIMH.
Yroa Mexty IpsMOH U IJIOCKOCTBIO

P6

JJieMeHTapHbIe
pyHKINH U HX
CBOiicTBA

[lonarue dyHkIuH, 00NacTh OmpeneNeHHUs, MHOMKECTBO
3HaueHHH @yHxkumu. Cnocobwsl 3amaHus  GyHKIUi.
OcHoBHBIE  XxapakTepucTuku  ¢yHKOuu. ['paduxu
3NIeMEHTAapHBIX (QYHKIMH

P7

Ilpenensr

YucnoBas mocienoBaTeNbHOCTE M ee mpenen. [lpemen
¢GyHkumu B Touke. IIpenen QyHKuHH B GECKOHEYHOCTH.
Onnocroponnue mpenaensl. beckoHeYHO Mayble H
HeckoneyHo Gobluue GYHKIUH, X CBOHCTBA. OCHOBHEIE
TeopeMsl O Ipefenax. IlIpH3Haku CyIIecTBOBaHHS
IpelenoB. 3amedaTenbHble Ipefeasl. Tleopema o
B3aHMO3aMEHAEMOCTH JSKBHBAJIECHTHBIX BEJIWYMH IIPU
BBIYHCJIEHUH NIPEIETIOB

P8

HenpepbiBHOCTB

HenpepsIBHOCTh (YHKIMH B TOYKE M Ha OTpE3KE.




dynrnmit

Pa3priBH, BHIBI Pa3phIBOB. OnHOCTOpOHHS
HernpepsIBHOCTh. CBoMcTBa (GyHKIMII, HETIPEPLIBHEIX Ha
OTpE3Ke.

P9

HMuddepennnposanne
hyHKIHUH OXHOIH
nepeMeHHOH

ITpousBosHast  (QyHKUMH, €€ TEeOMETPHYECKHH H
MEeXaHWYeCKHil  CMBICIL ITponsBonHas CYMMBI,
NpoM3BeAeHHus, uacTHOro Gynkuuit. CBa3p Mexmy
HENpPEPLIBHOCTEIO M M depenimpyeMocThio. Tabmuia
IIPOH3BOIHBIX. Merton norapuHMHUECKOr0
mddepenEpoBaHus. IIponsBonHas CJIOXKHOIA,
NapaMeTpUYecKH 3aJaHHOM W HEABHOH  (QYHKIIHii.
Huddepenunan GyHKIUH, TE€OMETPHUYECKHA CMBICI
muddepennmana. WnBapuanTHOCTD (hopMBI
muddepennuana mepBoro  mopsmka.  llpuMeHeHme
muddepenimana K DpUOTIKEHHBIM BBIYHCICHHSIM H
oueHke norpemuoctd. [Ipon3Boansie u uddepeHnuans
BRICIIKX NopankoB. Teopembl @epma, Pomns, Jlarpanixka,
Komm. IlpaBuno Jlomuransg

P10

HccaenoBanue
$yHKIUH oAHO#H
nepeMeHHOMH

Ilpusnaku Bo3pacTaHuss M yObBaHHS  (YHKIUH.
Bospacranme, yObBaHHe  GYyHKIUH.  DKCTpeMyM
GbyHKuuu. YcIOBHE — CYIIECTBOBaHUS  3KCTpeMyMa.
Haubonpimee u HaumMeHbIee 3HadYeHHE (YHKIUH.
[IpoMexyTKH BBINYKIOCTH, BOTHYTOCTH H  TOYKH
neperuba rpapuka ¢yHKIMH. ACHMITOTH Trpaduka
¢bysxuuu. IlomHas cxema HcclefoBaHHS QYHKIMHA H
noctpoenue rpahuka GyHKIHHA

P11

OyHKIHH MHOTHX
nepeMeHHbIX

Ompenenenve  QyHKIMH  [OBYX H  HECKOJIBKHX
nepeMeHHBIX. IIpenen M HempephIBHOCTE (PYHKIMM IBYX
nepeMeHHBIX.  YacTHele — mpomsBoauble.  [lomHoe
npupamenne u  auddepeHmman  GyHKIHH ~ OBYX
nepeMeHHBIX.  MHBapuaHTHOCTE  OpMBI ~ IIEpPBOTO
middepenrmmana. Ilpunoxenune mupdepeHumana K
IpUOIHIKEHHBIM BEMMHUCIEHUsM. [Ipou3Bo/HAs CIIOKHOM
U HesBHOM (yHkiui. [Ipow3BoiHas IO HalpaBlIEHHUIO.
I'panwent. OkcTpeMyM (YHKIHH JABYX TE€PEMEHHBIX.
Haubospiiee 1 HauMeHbllee 3Ha4YeHHE (QYHKIHH IBYX
IIEPEMEHHBIX B 3aMKHYTOH 00J1aCTH.

P12

Heonpenenenunblii
HHTErpaJi

IlepBooOpasHas, TeopeMa 0 MHOKECTBE IIEPBOOOPA3HBIX.
Heonpenenennslit uHTErpan, ero csoiictBa. Tabiuma
pHTerpanoB. OCHOBHEIE METO/IBI HHTETPHPOBAHUS

P13

OnpenenenHbii
HHTErpa

[TonsTtue onpenenenHoro UHTErpana. I'eoMeTpruuecKkuil 1
GHu3MYeCKUi  CMBICT  ONpPEAENIEHHOTO  HMHTErpaia.
OQopmyna Herorona-Jleitbuuna. OcHOBHBIE CBOMCTBa H
METO/bl HHTEIPHPOBaHHSA OIPEIeNeHHOI0 MHTerpaa.
ITpunoxeHus: BBMUCICHHE MJIOMAAA M ATHHBL OyTH
IUTOCKOM (DUTypEI B IPSIMOYTOJIBHOM U NOJISIPHOM cHCTEME
KOOpIWHAT, B IapamMeTpudeckoM Buzae. Brruucienue
obbema Tena Bpamenus. HecobcTBennslit unTerpan 1 u 2

pona

P14

JAnddepennnansabie
YPaBHeHHS MEePBOro
nopsakKa

3anayu, IIPUBOUMBIE K I depeHanIbHEIM
ypaBHeHHSM. OCHOBHBIE IOHATHS: IEPBBIH HHTErpal,
obmmit wHTerpan, 3amada Komm. JuddepeHuuanbHbie
YPaBHEHHs C  pPa3JelsIOIIMMHCA  IIePEeMEHHBIMH.
OnHopoHEIE muddepeHHaIbHEIE YpaBHEHH:.
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Jluneinple 1uddepeHNHaTbHBIE ypaBHEHHS (METOJ
Bepuymnu, MeTos BapHaIuy IIPOU3BOJIBHBIX
NIOCTOSTHHBIX). YpaBHeHue bepuyim

P15

Juddepenuunanbubie
YPABHEHHS BbICIIHX
NOPAAKOB H CHCTEMbI
nugdepeHIHAILHBIX
YPaBHeHHH

Teopema CymiecTBOBaHHS M €IMHCTBEHHOCTH pEIICHHS
middepeHInaTBHOTO ypaBHEHHs #n-ro mopsaka (6e3
JI0KA3aTENNbCTBA). [Tonmxenue nopsiIKa
i depeHnIHaTEHOTO ypaBHEHHS. Omnpenenurens
Bponckoro. Kputepuii muHeitHOH 3aBUCHMOCTH CHCTEMEI
Gbyukmuii.  Kpurtepuwit  nuHeHHOW — HE3aBHCHMOCTH
peIleHuit TMHeRHOT0 OTHOPOJHOTO AU hepeHIHATEHOTO
ypaBHeHHus n-ro nopsaka. CTpykTypa obmero pereHus
JTHHEHHOTO OJIHOPOJIHOTO muddepeHIHATEHOTO
ypaBHeHus n-ro nopsaka. CTpykTypa oOmero perreHus
mUHeHHOrO  HeogHOpoaHOro  IuddepeHIHaTIEHOro
ypaBHeHHs n-ro nopsaxa. [loctpoeHue o0iero pereHus
THHEeHHOTro OJITHOPOJHOTO nuddepeHumanEHOrO
YpaBHEHUS  AM-TO nopsaka ¢ NIOCTOSTHHBIMH
kodhdunuentaMu. MeTox BapHaliM IPOU3BOJIBHBIX
IOCTOSIHHBIX. HopMmansHbie CHCTEMBI
JuddepeHIHaIbHBIX YPaBHEHUH

P16

KparHbie HHTerpajsi

3amaun, mpuUBOASIIME K  KPAaTHBIM  HHTErpajiaM.
Ompenmenenue naBoiiHoro wuHTerpana. Ero cBoiicTBa.
Bbruucnenne JBOMHBIX HHTETPaIOB B JEKapTOBBIX
KOoOpIMHaTax. DBpl4HMClIeHHEe [BOWHBIX HWHTETPAJOB B
KpHBONHMHEHHBIX KoopAuHaTax. IlonspHble KOOpIUHATHL.
IIpunoxenus nBOMHBIX wuHTerpanoB. Omnpenenenue
TpoliHOro wuHrerpasa. Ero coiictBa. Bruucnenue
TPOMHBIX MHTETPaJIOB B JEKaPTOBBIX, IIMIMHIPHYECKUX H
chepudeckux KoopauHatax. IIpunoxeHHS — TpPOMHBIX
HHTETPaJIOB.

P17

Kpuposuneiinbie
HHTErpajbl

Omnpenenenne KpHUBOJIHMHEHHBIX MHTErpajlioB INEPBOTO H
BTOporo poxaa. Mx cpoiictBa u Beraucienue. @opmyna
I'puna. [IpunoxeHns KpHBONHHEHHBIX HHTETPAIOB

P18

Paaer

Uucnoesle psael. Cxomumocts. HeoGxoaumble  ycinoBus
cxogumoctd. Ocratok psaa. CBoHCTBa CXOIALUMXCA DANOB
Ilpu3HaKkM CXOMMMOCTH PANOB C TOJIOKMTENBHBIMH WIEHaMH.
IMpusnaku J[lanambepa, Komm, uHTerpanbHelii NpH3HAK.
3HakonepeMeHHble  paabl. AOCONMIOTHa® W YCIOBHas
cxonumocTtH. Ilpusnak Jleiibuuua. @yHKUMOHANBLHBIE DPAIBI.
Obnacts cxomumoctH. IlpusHak Beiiepmtpacca. CpoiicTsa
paBHOMepHO cxopsuxcs panos. CreneHHele psaael. Teopema
A6ens. UnTerpan cxomumocT. CBOMHCTBA CTENEHHBIX PANOB.
Psan Teiinopa. Pasnoxenue B pal 37€MEHTapHBIX QYHKIHH.
IIpumenenne pagoe Teitnopa.

Panpl @ypoe. Pa3noxkeHne B TPHTOHOMETPHYECKHH psifl
Dypre 001mero Bu/1a, YeTHBIX H HEUeTHBIX QYHKIHI.

2.1.1.4. 5I3pIk peajH3aUH NPOrPaAMMBbI

[Iporpamma TUCIMILTAHBI PeaTH3yeTcs Ha TOCYIapcTBEeHHOM s3kIke Poccuiickoit Menepanuu.

2.1.2. YYEBHO-METOAUYECKOE H HWH®OPMAIIMOHHOE OBECIIEYEHHE

JUCIHHAITIIMHBI

MATEMATHKA
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JIeKTPOHHBIE pecypcehl (H31anus)

1. Abapaxmanos, B.I'. Bricinas Matematrka: nuHeltHas anreGpa ¥ aHAJIHTHYECKAs TEOMETPHS :
[16+] / B.I'. A6apaxmanoB. — Mocksa : ®JIMHTA, 2019. — 179 c. : . — Pexxum goctyma: 1o
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=607459

2. bangun, K.B. Beicmas wMaremarnka :  yuebmumk / K.B. Bangun, B.H. Banuisikos,
A.B. Pykocyes ; nox oom. pen. K.B. Banauna. — 2-e u3z., crep. — Mocksa : ®JIMHTA, 2016.
— 361 c. : Tabm, rpad., cxem. — Pexmm moctyma: mo moxmucke. — URL:

https://biblioclub.ru/index.php?page=book&id=79497

3. Kyrysos, A.C. MaremarHdeckuii aHamm3: guddepeHIHatbHOe U HHTETPATLHOE HCYHCIIEHHE
¢ynxuit onqHo# nepemennoii : [16+] / A.C. Kytysos. — 2-e u3n. crep. — Mocksa ; Bepius :
Hupexr-Menua, 2017. — 127 c¢. — Pexum goctyma: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=462166

4. Jlynry, K.H. Bricmas wmaTemaruka: pyKoBOACTBO K pemieHuio 3amay / K.H. JIynry,
E.B. Makapos. — 3-¢ u3p., nepepad. — Mocksa : ®usmatiut, 2013. — Y. 1. — 217 ¢. — Pexum
nocryna: mo noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=275606

5. TyranGae, A.A. Bricmas waremaruka. OYHKIHM HECKOJNLKHX IIEPEMEHHBIX H
HeCOOCTBEHHBIE HMHTErpajbl: TeopHs H 3amaun : [16+] / A.A. Tyraubaes. — Mocksa :
@JIMHTA, 2019. - 120 c¢. : umn - Pexmm nmoctyma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=603140

6. Tyran6aes, A.A. Beicimas MareMaTHKa: OCHOBHI JMHEHHOU anreOpbl. Teopus M 3ajau :
[16+] / A.A. Tyraubaes. — Mockga : ®JIMHTA, 2019. — 186 c. : un. — Pexum pocryna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=611207

7. Tyranubaes, A.A. Beicimas MaTeMaTuKa: (yHKIIHE MHOTHX IEPEMEHHBIX, IBOHHBIE M TPOHHbIE
unTerpansl : [16+] / A.A. Tyran6aeB ; MocKkoBCKHii TOCyIapCTBEHHEIH YHHBEPCHTET M. M.
B. JlomonocBa. — Mocksa : @JIMHTA, 2019. — 228 c. : ui. — Pexum 10cTyna: 1o NoAmHucKe.
— URL: https://biblioclub.ru/index.php?page=book&id=611208

8. Illankun, A.C. 3ajaum c pelneHHsSMH IO BEICIIEH MaTeMaTHKE, TEOPUH BEPOATHOCTEHH,
MaTeMaTHYeCKOH CTAaTHCTHKE, MaTEMaTHYECKOMY IMPOrPaMMHPOBAHHIO : yueOHOe mocobue /
A.C. lllanxun, B.A. llankus. — 9-e u3g., crep. — Mocksa : Jlamkos u K°, 2020. — 432 c. : un.
— (YuebOnple wm3mamms mnis OakamaBpoB). — Pexum gocryma: mo momgmucke. — URL:
https://biblioclub.ru/index.php?page=booké&id=573151

IleyaTHbIE H3JaHHA

1. Jlemun C.E., lemuna E.JI. Anre6pa. Huxauit Tarmn: HTH (¢) Vp®Y, 2015. -280 c.
2. lemun C.E., lemuna E.JI. Avamutnueckas reomerpust. Huwxuuit Tarwn: HTU (¢) Yp@Y,
2016. -250 c.
3. Hemun C.E., Jlemuna E.JI. luddepeHunansroe ucuncienne QyHKIUE OTHON MEPeMEHHOM.
Hwxnauii Tarun: HTU (¢) YpdV, 2014. — 282 c.
4. Jlemun C.E., Jlemuna E.JI. Heonpenenennsiii uarerpan. Hexuauit Tarun: HTU (¢) Yp@Y,
2011.-130c.
5. Hemun C.E., lemuna E.JI. Onpenenennsiit unrerpan. Hwkuuit Tarun: HTU (¢) YpdV,
2013.-152c.
6. Jlemun C.E., Jlemuna E.JI. Kparusle u xpuBonuneinbie uaTerpaisl. Himxuuii Taruwn: HTU
(¢) YI'TY-VIIH, 2010. -174 c.
7. Hemun C.E., lemuna E.JI. Panpr. Hmwxauit Tarun: HTU (¢) Yp®YV, 2013.-186 c.

Ilpodeccuonanbubie  6asbl  JaHHBIX, HHPOPMALHOHHO-CHPABOYHbIE H NOHCKOBBIE
CHCTEMBI
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1. DnextponHO-OMOMHOTEYHas cucTeMa «JIaub» https://e.Janbook.com
2. OneKkTpoHHO-OHONMHMOTEYHas  cHcTeMa
http://biblioclub.ru/
3. 3OBC IPR books http://www.iprbookshop.ru
4,
5.

(PLHUOP)

Marepuaas! pias aun ¢ OB3

«YHuBepcuTeTcKas  bubnmoreka

Ouwnaita»

http://school-collection.edu.ru — eunas kosiexums mHGPOBLIX 06pa30BaTETHHBIX PECYPCOB
http:/fcior.edu.ru - @enepainbHbiii EHTP HEPOPMAIHOHHO-00GPA30BATEIHHBIX PECYPCOB

Beck kontenr OBC mpencraneH B BuAe (aiiioB CHenManbHOro QopMmaTa s
BOCTIPOM3BE/ICHHUS CHHTE3aTOPOM PEYH, a TaK € B TECTOBOM BHJIE, IIPUTOJHOM UL TIPOYTEHHMS C
HCTIONIb30BaHUEM SKPAHHOM JIYIIBl M HACTPOHKOH KOHTPAaCTHOCTH.

2.1.2. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCIUILINHBI

MATEMATHKA

Ceeftennst 06 OCHAMEHHOCTH JHCHHINIHHBI CHEUHAJH3HPOBAHHBIM H J1a60paTOpPHLIM
00opyaoBaHHEM H NPOrPAMMHBIM oGecIiedeHHeM

No Bun 3angrwii Haumenopanue | OcHaIlEHHOCTE CIIEIHAIBHEIX [lepeuens
m\ CHECLHAIBHBIX | IOMELICHHH i NOMEIIECHHH ISt IIPOrPaMMHOTO
I IIOMEINEeHHH | CaMOCTOSATEIEHON paboTEI obecneyeHws!.
NOMEINEeHU# 1st PexBH3HUTEHI
CaMOCTOSTETTEHO HOATBEPXKIAIOMIETO
i paboTsl JOKYMEHTa
1 | Jlexuun VYueOHas MebGens ayZMTOpHas ¢ | Microsoft Windows,
ayUTOpHS Ul | KOJIMYECTBOM PabouMx MeCT B | OHMCHBIH naKeT
IPOBEIEHHS COOTBETCTBHH C KoiudecTBOM | Microsoft Office,
JEKIIMOHHBIX CTyleHTOoB, pabouee Mecto | loroBop Ne  43-
3aHATHH IpenoiaBaTes, nocka | 12/1712-2019 0T
ayJIMTOpHasl. 18.11.20109.
Kommiekt IIEPEHOCHOTO
IIPOEKI[HOHHOTO
obopynoBaHus: HOYTOYK,
IIPOEKTOP, IKpaH Ha IITATHBE.
2 | [IpakThyeckue YueOHas Mebens ayIuTopHas ¢ | Microsoft Windows,
3aHATHS ayaUTOPHs Ul | KOJMYEeCTBOM paboyuX MecT B | OHCHBIH MaKeT
IIPOBEIEHHUS COOTBETCTBHM ¢ KoumyecTBoM | Microsoft Office,
IIPaKTUYeCKHX | CTyZAeHTOB, paboyee Mmecto | JloroBop Ne 43-
3aHATHH Ipeno/aBaTes, mocka | 12/1712-2019 ot
ayIuTOpHas. 18.11.2019.
KomnrroTepuas texHuka: | MathCad 14, Cuer-
IIEPCOHANBHBIE KOMIIBIOTEPHL, | hakTypa Ne
nepudepuitasie  ycrpoiictea, | Tr066970 ot
IOCTYI B asekTpoHHy1o | 12.12.2008, 3A0
HH(pOPMaIMOHHO- "CodrJlaiin Tpeiin",
obpasoBarensuyio cpeny HTU | 6eccpodno.
(punmmana) Yp®@VY, xomiuiekt | MathCad 15, Cuer-
JMLIEH3HOHHOTO daktypa Ne
nporpaMMHoro obecnedenus. | Tr066970 ot

12.12.2008, 3A0
"Co¢rJlaiin Tpeiin",
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beccpoyHo.

Koncynsranuu VYuebnas Meb6ens ayuTOpHas ¢ | Cucrema
ay[UTOPHS Ul | KOJMYECTBOM pabOuMX MECT B | BHACOKOH(pepeHLHH
IPOBEICHUS COOTBETCTBHH ¢ KommuecTBoMm | Apache Openmeetings
KOHCYNIBTAIAA | CTYZeHTOB, pabodee mecTo | CBOOOAHO
[IpenoaBaTes, mocka | PACTPOCTpanieMoe
ayTHTOPHAA, 10O ¢ oTKpBITEIM
KOIOM
Texymuit YyeOHas Mebens ayJIUuTOpHas ¢ | Onepauronnas
KOHTPOJIb, ayIUTOPHUs U | KOJHYeCTBOM paGounx mect B | cucrema Windows,
NPOMEXYTOYHAS | IPOBEICHHUS COOTBETCTBHH C KOJIHYECTBOM 04’_”0“5"7‘ [IARET
aTTecTaIus TEKYIIEero CTyneHToB, pabouee wmecto | Microsoft Office
KOHTPOJIA H IIperoaaBaTens, nocKa ?2%?102}32 01 9N9 43;
IPOMEKYTOYHO | ayMTOPHAS, 18.11.2019.
e Cucrema ynpaBleHHs
y4eOHBIM KOHTEHTOM U
o0y4yeHueM LCMS
Moodle
CamoctogrensHas | [Tomemenus mia | Mebens ayIuTOpHAs ¢ | Microsoft Windows,
paboTa CTYAE€HTOB | CAMOCTOSATENBHO | KOJTHYECTBOM pabouMx MeCT B | ODHCHEIH maKeT
i paboThl COOTBETCTBHH ¢ KoimuecTBoM | Microsoft Office,
obygatommxcst | cTyzeHToB, pabouee Mecto | lorosop Ne 43-
IIpernoiaBaTens, nocka | 12/1712-2019 ot
ayIuTOpHas. 18.11.2019.
Kommnrrotepras texnuka: | MathCad 14, Cuer-
NepCOHANbHBIE KOMMBIOTEPHEL, | GakTypa Ne
nepudepuituple  ycrpoiictBa, | Tr066970 ot
TOIKITIOUEHHS K cetu | 12.12.2008, 3A0
WnTtepHer, JOCTYTI B | "CodrJlaitn Tpeiin",
3NEKTPOHHYIO HeccpouHo.
HH(pOpMaHOHHO- MathCad 15, Cuer-
obpazosatensayio cpeny HTH | daktypa Ne
(bmmmana) Yp®@Y, xommiaext | Tr066970 ot

JIHOCH3UOHHOI'O
IporpaMMHOIO obecrieueHHs.

12.12.2008, 3A0
"CodtJlaitn Tpeiin",
HeccpodHo.
JoroBop Ha
TIPEIO0CTAaBICHHE
MOCTOSTHHOTO
JIOCTYIa K CETH
WnTepner ot
30.12.2019 Ne
800037

2.1. PABOYAS ITPOTPAMMA U CHUITIJIMHBI

Pabouas nporpaMma JUCUHIUTHHEI COCTABIIEHA aBTOPAMH:

OHU3UKA
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Ne o/m | @amuius Umsa OryectBo YPTGHAN EXCIERHLy JokHoCTh Bonpasmeiresio
Y4eHoe 3BaHHe
1 XonpipeB Anexcanip Crapmmii HenapraMeHT
AHaTONBeBUY IpernojaBaTe | €CTECTBEHHOHAYYH
b oro o0pa3zoBaHHsI

2.2.1. COAEP)KAHHUE H OCOBEHHOCTH PEAJIM3AIINN JUCHUIIJINHBI

OU3UKA

2.2.1.1. TexHo10ruu 00y4JeHHsI, HCIOIb3yeMble IPH H3YYEHHH TUCHHILTHHBI MOLYJISI

CmemanHoe 00y4eHHe ¢ HCTIOIb30BaHHEM OHJIAHH-KypCa.

2.2.1.2. Ilnanupyemble pe3yabTaThl 00y4eHHs (HHIHKATOPHI) 0 JHCHMILIHHE 2

Kon m HaumMeHoBaHue
KOMIIETEHIHH

IlnannpyemMble pe3yabTaThl 00y4eHus: (MHIHKATOPHI)

OIIK-1. Crocoben
tbopMyIHpPOBATE M pemaTh
3a1a4M, OTHOCAIIHECT K
npoecCHOHATBHOM
NEeSATENBHOCTH, IPAMEHSIS
GyHIaMeHTaIbHBIE 3HAHHS
OCHOBHBIX 3aKOHOMEPHOCTEHH
pa3BUTHUS NIPUPO/IBI, YETOBEKA
H o0IIecTBa

Suame:

® OCHOBHBIC TIOHATHSA, 3aKOHBI H MOIEIH MEXaHHKH,
JJIEKTPUYECTBA M MarHeTW3Mma, KoileOaHHi ¥ BOJH,
CTATHCTUYECKOH QU3UKH U TEPMOJHHAMHUKH;

s OCHOBHBIE (U3MYECKHE BEIWYMHBI M (U3NUECKHe

KOHCTAaHTBI, MX OIIpefeNeHHe, CMBICI, CHOCOOBI H
€/IHHHULIBl UX H3MEPEHHUS;

. byHnaMeHTanbHEIE (DHU3WUYECKHE OIBITH, HX POJIb B
Pa3BUTHH HAYKH;

o Ha3Ha4eHHe M IIPHHIUNBI JEHCTBHA BaXKHEHIINX
¢bu3muecKkux npubOpoB.

Ymemo:

® OOBACHUTHL OCHOBHBIE HAOMIOaE€MbIE IPHPOIHEIE U
TEXHOTEHHBIE SABIEHHS U 3QDEKTHI C O3HITHIH
(byHIaMeHTAIBHBIX (PH3MYECKHX B3aHMOJICHCTBHIA,
HCTOJIKOBBIBATh CMBICH (PM3UYECKUX BETMYMH U TIOHATHIA;

®  3aNMCHIBaTh yPaBHEHUS A1 (PU3MUECKUX BEIUUMH,
3aIKMChIBaTh ypaBHEHHS IpoIiecca H HaXOIUTh €r0 pPellleHHe;

e paborath ¢ mpudopamu ¥ 000pyAOBaHHEM COBPEMEHHOMH
dbuzmueckoit naboparopui;

®  JCIOJL30BATh PA3TMYHbIE METOAMKH (DH3HUECKIX
H3MepeHUi U 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX, B
TOM YHCIIE C IPUMEHEHHEM KOMITBIOTEPHOM TEXHUKH
HMHGOPMAITHOHHBIX TEXHOJIOTHH IIPH PEIeHNH 3a/1a4;

®  HCIOJBL30BATh METOIBI (PH3HYECKOTO H MATEMAaTHYECKOTO
MOJIETIMPOBAHHNS, a TAKXKe IPUMEHSATH METOIbI HH3HKO-
MaTeMaTHYECKOT0 aHaIN3a K PeIIeHNIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX ¥ TEXHHYECKHX IIpodieM

Brademy:

. HaBBIKAMHU HCIIOJIH30BAHHUS METOLOB (DU3HYIECKOTO
MOJIECTTUPOBAHMSI B HH)KEHEPHON MPAKTHKE;
® IIPUMEHEHHS] OCHOBHBIX METOIOB (PM3HKO-

MaTeéMaTru4eCKOro aHajiiia i pEeIICHHA
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€CTECTBEHHOHAYYHBIX 3a/a4;
IIPaBUJIBHOM 3KCILTyaTallii OCHOBHBIX IPHOOPOB U
obopyznoBanus coBpeMeHHOM Gu3nyeckoit naboparopuu;
00pabOTKH ¥ HHTEPIIPETAIHH PE3Y/IETaTOB
SKCIIEPUMEHTA, B TOM YHCJIE ¢ IPUMEHEHHEM
KOMITBIOTEPHOH TeXHUKH U HH()OPMAIIHOHHBIX
TEXHOJIOTHH.

OIIK-2. Crocoben
(hopMaTH30BLIBATE H pelIaTh
3a/1a4¥, OTHOCSIIHECS K
npodeccrHoHaIbHOM
JeATEIbHOCTH, HCIIONIB3YS
METO/IbI MOJISTAPOBAHUSA H
MaTeMaTH4YecKOro aHalln3a.

3uamo:

Vumemn:

Bnaoemn:

(byHnaMeHTanbHBle (PU3HWYECKWe NOHATHS M TEOPUH
KJIacCHYecKOH U COBpeMeHHOM (HH3UKH.

HCIIOJIB30BATh 3HAHUS O COBPEMEHHOMN (PU3HYECKOH KapTHHE
MHpa H SBOIOLMH BeesleHHOH, MpOCTPaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHH BELIECTRA IS
TIOHMMAaHHs OKPY>KarOILEero MUpa U sIBJICHHH NPUPOJIBL;
NIPHMEHATH (DH3UKO-MaTeEMaTHUECKHE METOBI IS CO3TIaHUs
HOBBIX CPEZICTB H3MEPEHHS, METOIOB H3MEPEHHS H METOIMK
M3MEpEeHHH, pa3pabaTeiBaTh U peAsaraTh IUIaH IPOBENECHUS
Gbu3zHyeckoro ucenenoBaHms, (GOPMYIHPOBATH BBIBOBI,
OIIEHHMBATh COOTBETCTBHE BHIBOJIOB IIOJYYEHHBIM JaHHbIM,
OLIEHMBATh HAY4YHYIO M IIPHKIIAIHYIO 3HaYUMOCTb CBOEH
pa3paboTKH.

METOOaMH CDHSHKO-MaTeMaTH‘ICCKOFO OIMHCaHuA H
MOJCIIHPOBaHHU IIHPOKOI'O KJlacca CbHBH‘-IeCKPIX SBJICHUH
H IIPOIIECCOB, OIIPEACIAIOIINX ITPHHITHIIB] paGOTLI
Pa3yIM4HBIX TEXHHYCCKHX YC’I‘pOfICTB.

OIIK 3. Cnocoben
IIPOBO/IUTH MCCIIEIOBAHMS H
M3BICKAHHUS JUIS peLeHHs!
IPHUKJIATHBIX HHKEHEPHBIX
3a/1a4 OTHOCSIIIHXCS K
npodeccHoHATBHOI
NEeSITENbHOCTH, BKIFOUas
IIPOBEZICHHE H3MEPEHHIA,
IUTaHUPOBaHHKE H TOCTAHOBKY
3KCIIEPHMEHTOB,
HHTEPIPETALHIO
MIOJTyYeHHBIX Pe3yJIbTaTOB

3name:

Yuvemn:

Bnaoemn:

TEOPETUYECKUE OCHOBBI, OCHOBHBIE IIOHSATHS, 3aKOHbI U
MOJEIH MEXaHHUKH, MOJIEKYJISIPHOI bu3uky,
3NIEKTPUYECTBA M MarHeTH3Ma, TEOpHH KoneOaHuil U BOJIH,
TEPMOAWHAMUKH M CTATHCTHUECKON (H3HKH;

TIOHMMATh, H3/1araTh ¥ KPUTHYECKH aHATH3HPOBaTh 0a30BYIO
obmeduzyecKyro HHMOPMAITHIO;

(u3MYeCKIMH i MaTeMaTHYECKUMH METOIaMH
00paboTku 1 aHamM3a HHGOpManuy B obnacTy obmeit
buzuKy.

2.2.1.3. Copep:xkanue JHCHMILUIHHBI 2

Kon
Pasnen, rema
pazaeaa, Copep:xanne
JHCHHILTHHbI
TeMbI
Mexauuyeckoe JBHKEHHE Kak mpocTeiimas ¢opMa IBHKEHHUS
maTepud. IlpejncraBjieHHe O CBOHCTBaX IPOCTpPaHCTBA H
Kunemaruka p pedl p i P
P1 . BpEMEHH, JIeKallie B OCHOBE KJIAaCCHYECKOH MEXaHHKH.
MaTepHaIbHON TOYKH
Ouspyeckue MOAETH: MaTepHalbHas TO4YKa, CHCTeMa
MaTepHaJIBHBIX TOYCK, a6c0m0’m0 TBep,uoe TEJIO0.
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Cucrembl otcuera. [lepememenue W myTb. Tpaekropus
nerkenHs. CKOpPOCTh M YCKOPEHHE MaTepPHaJIbHOMH TOUYKH, KaK
IPOU3BOJHbBIE panuyca-BekTopa 1o BpemMeHd. CKOpPOCTh H
YCKOpEHHE NpH KPUBOIMHEWHOM IBIKeHHH. HopmanbHoe u
TaHI'€HIIHAIBHOE YCKOPEHHUS.

P2

JlvHamMuKa MaTepHaTbHOl
ToukH. Pabota u sneprus

WuepimaneHeie cHcTeMBl oTcdeTa. Macca Ttena. Cuna.
IlepBeiit 3akon Helotona. Mueprus. Bropoii 3axon HeloToHa.
Wmmynec Tena W UMOyndbe cuibl. Tperuit 3axoH HeioToHa.
Vipyrue cuibl, CUIbI TATOTCHHS, CHIIBI TPEHHS.

Bremnne u BHyTpeHHHe cHibl. LleHTp Macc MeXxaHHYECKOMH
CHCTEMBl H 3aKOH €ro J[BHXEHHA. 3aKoH COXpaHEHHs
HMIIyJIbCa.

Pabota mocTosuHO# M mepeMeHHOM CHIBL. MOIMHOCTH CHIIEL
Kunerndeckas sHeprus MexaHMYECKOH CHCTEMEI U €€ CBSI3b C
paboTOM CcHJI, NPUIOKEHHBIX K CHCTeMe. OHeprus Kak
yHHBEpcalbHasi Mepa pasIU4YHBIX (OpM IBMKCHHS U
B3aHMOJICHCTBHH.

Ilone xax ¢opma MaTepuu, OCYINECTBISIOMAS CHIOBOE
B3aUMOJEHCTBHE MEXTY 9acTHLIaMH BeIleCTBa.
KoHcepBaTuBHBIE M [UcCHNIaTHBHBIE CHIBL JlHccHmanus
sHepruH. IloTeHnmanbHas 3Heprus MaTepHaabHOM TOYKH BO
BHEIIHEM CHIIOBOM moje. Cea3b nOmeHyuanvHou Hepeuu ¢
KOHCEP8AMUEHOU CUNOU, Oeucmeyloujeli HA MamepuaibHylo
mouky. Ilonsmue o0 2paduenme CKaIAPHOU  QYHKYUU
KOOpOuHam.

IToTreHnuanpHas SHeprus yupyro IeGOpMHPOBaHHOIO Tela,
IBYX B3aMMOJEHCTBYIOIIMX Macc, HOIHATOro Halx 3emiei
Tena U 3emnu. ['paduueckoe IpencTaBieHHe IOTEHIMAIBHOM
3HepruH. IloTeHIHANbHEIE «AMBI» H «Oaphephly.

3aKoH COXpaHEeHHs MeXaHU4YeCcKOH SHEPTHH.
Obmedu3nyeckuii 3aKOH COXPAaHEHUS OJHEPrHH. 3aKOHEI
COXpaHEeHHs Kak MposiBIeHHe (yHIaMEHTAIbHBIX CBOHCTB
mpocTpancTBa M BpeMeHH. Coynapenue abCoOTHO yIPYTHX H
HEYNPYTHX Tell.

P3

Mexanuka TBEPAOTO TEIa

VYI0BEIE CKOPOCTH M YCKOpEHHE, HX CBA3b C JHHEHHBIMH
CKOPOCTSIMH M YCKOPEHHSIMH TOYEK BpallaloIlerocs Tena.
MoMeHT CHIIBI 1 MOMEHT UMITyJIbCa MEXaHUYECKOH CHCTEMEL
MoMeHT wuHepIMM Tela OTHOCHUTENBHO OcH. TeopeMma
Ilreitnepa. ~MoMeHT uMIynIbca Tela OTHOCHUTEIBEHO
HENONBMKHOM ocu  Bpamenus. (OcCHOBHOE ypaBHEHHE
IWHAMHKH  BpamarelbHOro  JBHXeHHd. KuHerwdeckas
9HEprus Bpamaiomerocs Tena. Pabora mpm BpamaTensHOM
IBIDKEHUH. 3aKOH COXpaHEHHS MOMEHTa HMITyJIbCa.

T'upockonuyeckuii s¢hghexm. Ilonsmue o npeyeccuu.

P4

DIIeMEHTHI ClIEITHATBHOH
TEOPUU OTHOCHTEIIEHOCTH

MexaHu4ecKuil IPHHIMI OTHOCHTENBHOCTH. [Ipeobpazopanue
Ianunes.

IToctynatel  cnenuanbHOW  TEOPHHM  OTHOCHTEIBHOCTH.
ITpeobGpasoBanue Jlopenna. CrneactBus u3 npeodpazoBaHHi
Jlopenna (OTHOCHTENBHOCTHE OJHOBPEMEHHOCTH COOBITHH,
OTHOCHTEJBHOCTh JJIMH W  IIPOMEKYTKOB  BPEMEHH).
IIpocTpaHCTBEHHO-BpEMEHHOH HMHTEpBall. PelsTHBHCTCKHH
38KOH CJIOJKEHHS CKOPOCTEH.

OCHOBHOM 3aKOH pEJSITUBUCTCKONM NMHAMHMKHM MaTEpHAIbHOM
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TOYKH. PensTuBHCTCKOE BBHIpAXKEHHE NS KHHETHYECKOH
9HEpPruH. OHeprus cBs3H cucTeMbl. COOTHOINEHHE MEXIY
NOJHOH DJHEpPrHed M HMMIyJbCOM HYaCcTHIBL | paHHIBI
IOPUMEHHMOCTH KJIaCCHYECKOH MEXaHHKH.

P5

DJIeMeHTBI KJIaCCHYECKOH
CcTaTHCTHKH MaxkcBenna-
Boneivana. SBnenus
nepeHoca B ra3ax

CratucTrueckuii " TEPMOJAMHAMHYECKUH MEeTOIbI
HCCIIeIOBaHHUSI MaKpOCKOITHYECKHX CHCTEM.
TepmonuHaMuueckue napaMeTpsl. PABHOBECHEIE COCTOSIHHS
npoueccel. MneansHbli ras.

Pacnpenenenne MakcBemia. Pacnpesienenwe 49acTui[ 1o
CKOPOCTSIM M 3HEprHsM TemIoBoro JBuxeHus. CkopocTH
TETIOBOro JABMXeHUs Mosteky 1. OnbitT llTepHa.

OcHOBHOE ypaBHEHHE MOJEKYJSIPHO-KHHETHYECKON TEOpHH
HICAIBHBIX Tra3oB. MoONeKyIspHO-KHHETHYECKHH  CMBICT
Temneparypbl. OCHOBHOE ypaBHEHHE COCTOSHMS HMIEaJbHBIX
razoB. M3ompomnecchl B HeabHBIX ra3ax. |'a30Bble 3aKOHBL.
Uucno creneneil cBoOOIBl MOJIEKYJ. 3aKOH pPaBHOMEPHOTO
paclipe/ieieHusl SHeprHM IO CTENeHsSM CBOOOIBI MOIEKYIL.
Cpenuss kuHeTHYECKAask SHEPTHsI MOJIEKYJL.

HneaneHelli ra3 B mosne TAroTeHus. bapomerpuyeckas
¢dopmyna. 3akoH BonbiMana [ pacmpeneneHus YacTHII BO
BHEIIIHEM NOTeHUIHATBHOM noJie. OnbiTel [leppena.

Cpensee yncIO CTONKHOBEHHH M CpeIHss IIHHA CBOOOIHOTO
npobera monekyn. Bpems penakcammm. Bakyym. SBnenus
IIepeHoca B TEPMOJAMHAMHYECKH HEPaBHOBECHBIX CHCTEMax.
OnpiTHble  3akOHBEI  TUGQY3HUH, TEIUIONPOBOAHOCTH M
BHYTPEHHETO TpeHHsA. MONeKyIsIpHO-KHHETHYECKass Teopus
9THX sIBI€HHI. 3aBUCHMOCTH K03((HIIMEHTOB IepeHoca OT
JIaBJICHUS B TEMIIEPATYPHL.

Mexanm3Mm muddy3un B razax, JKHUAKOCTIX H TBEPIBIX TeJax.
Bs3KOCTb ra30B 1 JXHIKOCTEI.

P6

OCHOBHEIE 3aKOHEI
TEPMOIUHAMHKH.
PeanbHbIe razel

Obparumble M HeoOpaTHMBle, KPYIOBBIE M HEKPYTOBBIE
npornieccel. Pabora rasa mpu ero pacmmupeHuH.

KonmuyecTBo TemnoThl. BHYTpeHHSIE JHEprus CHCTEMBL
BryTpeHHsIst sHeprus uaeanbHOro rasa. TemoeMKoCTb.
Ileppoe mHavamo TtepMoauHamMuku. IlpuMeHeHue mnepBoro
Hayana TePMOAMHAMHKH K M30IpoIleccaM HIealbHOIO Trasa.
AnuabaTHbli npouecc.

3aBHCHMOCTh TEMJIOEMKOCTH HJA€aNbHOTO Tasa oOT BHIA
npoliecca M3MeHeHHs ero coctosHuA. Kiaccuueckas Teopus
TEIJIOEMKOCTEH MIeaTbHbIX ra30B U €€ OrPaHUYEHHOCTD.
Bropoe wHawano Ttepmommumamuku. HeobOparumocts u
HalpaBJ€HHOCTh  CaMONPOM3BOJIBHBIX  IIPOIIECCOB B
3aMKHYTBIX CHCTEMax. [epMoIMHaMU4YecKass BEpOSTHOCTH
MaKpOCOCTOSIHUS. JHTponHs. PacyeT U3MEHEHUs SHTPOIHH C
IIOMOIIBIO HHTErpaia NPUBEICHHBIX TEIUIOT.

[uxn Kapno. KIIJ] upeansHOM TemsoBod MaimuHbl. Tperbe
HayaJlo TepMOJIUHAMHUKH.

Omcmynnenuss om 3aKoH06 uldeanvhvlx 2azos. Cunbl u
nomeHyuanbHas SHepausl MEAHCMONEKYNIAPHO20
ezaumooeticmeus.  Ipgexmuenviii  ouamemp  MOAEKYI.
Ypasnenue Ban-oep-Baaneca. Cpasnenue usomepm Ban-oep-
Baanwvca ¢ sxcnepumenmansuwvimu.

Brympennsa  snepaus  peanvnozo  2aza.  Kpumuueckoe
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cocmosnue. Pazosvie nepexodvl. Tennosoe OsudiceHue yacmuy
8 dcuoxKocmax u meepovix menax. OcobenHocmu HCUOKO20 U
meepoozo  cocmosnull  eewjecmeda.  Kpucmannuueckas
pewemxa.

P7

DNeKTpoCcTaTHKA

OneKkTpuueckui  3apsa.  JlMcKpeTHOCTH 3apsga.  3akoH
coxpaHeHHs 3apsna. BsaumopelicTBme 3apsnoB.  3akoH
Kynona. ONIEKTPOCTATHYECKOE ToJe. [Tpunimn
cyneprno3unyy. HanpsykeHHOCTh 3JIeKTPOCTaTHYECKOTO MOJIS.
PacueT anekTpocTaTHYECKHX IOJIeH METOJOM CYIEPIO3HIHH.
Ilone  snexkTpuyeckoro  QUIOJISL ITorox  BexTOpa
HanpsoKeHHOCTH. Teopema ['aycca ans 37eKTpoCTaTHYECKOro
IOJI B BaKyyMe M €€ MpHMEHEHHe K pacueTy moseit. Pabora
CHII DJIEKTpOCTaTHYecKoro mouns. Llupkynsuus Bekropa
HanpsokeHHOCTH. [loTeHIman 3IeKTpOCTAaTHYECKOro IOJIs.
IloTeHnmanbHEIl  XapakTep 9JEKTPOCTATHYECKOTO  IIOJIA.
HampsikeHHOCTD 37EKTPOCTATHYECKOTO IOJIA KaK IpajHeHT
MOTEHIHANIA.

CpobonHble M CBS3aHHBIE 3apsibl B JMIJIEKTPHKAX.
Huonextpuku.  Tunbr  muonextpukos.  [lonspusauus
MU3JIEKTPUKOB. Bektop monspuzaumu. JIusnexTpuyeckas
BOCIIPHHMYHMBOCTE ~ BEIIECTBA. BEKTOpP  3NIEKTPHUYECKOTro
cMemenus. Teopema ['aycca s 37€KTPOCTATHYECKOTO ITOJIS
B gmusnekTpukax.  OTHOCHTeNbHass  JIM3JIEKTPHYECKAs
IIPOHHLAEMOCTH CPEIbI.

Venosus na epanuye pasoena 0eyx ousiexmpuueckux cpeo.
Huanexmpuru ¢ ocobvimu ceoticmeamu. Ceznemoanekmpuru.
Ilve303nexmpuyeckuti aghghexm.

Ilone BHyTpH DpOBOJHMKA H Yy €ro MOBEPXHOCTH.
Pacnipenenenne 3apsana B NpoBOAHHKE. DIEKTPOEMKOCTE
YEOUHEHHOTO IPOBOAHMKA. B3auMHas 3/1€KTpPOEeMKOCTh JBYX
npoBoAHKKOB. KoHzmeHcatoprl.  DHeprusi  3apsykeHHBIX
NIPOBOJIHMKOB: YEIMHEHHOI0 IPOBOJHMKA, KOHIEHCATOpa H
CHCTEMBI IIPOBOIHUKOB. DHEPIHs JIEKTPOCTATHIECKOTO OIS,
Ob6BeMHas MIOTHOCTH SHEPTHH.

P8

[TocTosHHBIH
3JIEKTPHYECKUH TOK

IocTosHHBI! snexkTpuyeckuit Tok. Cuna Toka. II10THOCTH
TOKAa. VYCIOBHS CYIIECTBOBAHHS JJIEKTPHYECKOrO TOKA.
CropoHHHE CHIBI B 3NEKTPHYECKOM Iemu. PasHOCTh
MOTCHIMAIOB,  JNMEKTPOABMKYILIAs  CHJa, HANpsHKEHHE.
O6o06mmenHsIit 3akoH OMa B HHTErpalibHOM popme. 3akon Oma
B JloKanbHOH ¢opme. Pabota M MomHOCTE TOKa. 3aKOH
Jxoyns-Jlenna. 3akon Jlxoyns-Jlenna B JokaibHOMH dopMme.
PazperBnennass mems. [lpaBuna  Kupxropa.  Pacuer
pa3BETBIEHHEBIX LIETIEH.

Knaccuyeckas snexmponnas meopus 1exkmponpoéooHocmu
Memannos u ee onvimuele obocrHosanus. Buieood 3axonos Oma
u [owcoyna-Jlenya uz s1eKmMpoHHBIX NpPeOCmagieHutl. 3aKoH
Buoemana-®panya. 3ampyonenus knaccuueckoii meopuu
INEKMPONPOBOOHOCMU ~ MEMANN06. Paboma  ewvixooa
anekmpona u3 memaina. OMUCCUOHHLIE SGNEHUE U UX
npuUMeHeHue.

Onexmpuneckuii mox 6 easax. Honusayus u pexombunayus
Mmonekyn 6 2ase. Ilodsudchocme Hocumeneti 3apsaoa.
Hecamocmosmenvuviti  u  camocmosmenvHvili  2a306ble
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paspaovl. 1lnasma. TepmoanekmporHas SMUCCUSL.

P9

DNeKTPOMarHeTH3IM

MaruutHoe none. Bektop MarHuTHOM HHIYKIHHA. MarHuTHEIH
MOMEHT KOHTypa ¢ TOKOM. MarHuTHoe Iole 3J1eMeHTa TOKa.
3akon buo-Capapa-Jlamnmaca u ero mpuMeHeHHE K pacyeTy
MarduTHOro mons. MaruuTHoe 1noJNe NPSIMONUHEHHOro
IIPOBO/IHMKA € TOKOM. MarHuTHOe 1oje KpyroBoro TOKa.
LlvpKynsauns BeKTOpa MarHUTHOH MHIYKIWH. 3aKOH IIOJHOTO
TOKa Ul MarHUTHOTO TIOJI B BaKyyMe M €ro NpHMEeHEHHE K
pacyery nojis COI€HOHAAa M Topouaa. BuxpeBoil xapakTep
MarHMTHOT'O TIOJIS.

3aKoH Awmmnepa. BzaumopneiicTBue napajiieIbHbIX
OPOBOJHHKOB ¢ TokoM. OmpeneneHue eIWHHUNLI TOKa — |
ammep. KoHTyp ¢ TOKOM B MarHHTHOM MOJe. DHEPrHs
B3aUMOJIEHCTBHA KOHTypa € TOKOM B MAarHHTHOM [OJe.
Teopema I'aycca nnst MarauTHOTO nONIs. PaboTta nepemerenus
IIPOBOTHHKA ¥ KOHTYpPa ¢ TOKOM B MarHUTHOM IIOJIE.

Cuna Jlopenna. JIpnxkenne 3apsHKeHHBIX YaCTHII B MATHHTHOM
none. IlpunHmun [OeHCTBHS IUKIMYECKHX YCKOpHUTENei
3apsoKeHHBIX 4acTl. Oddexr Xomna. Ilpunnun paboTer
MTI JI-reneparopa.

MarneTtnky. XapaKTepUCTUKH MarHUTHOTO IOJS B BELIECTBE.
HamaruuueHHOCTB. MaruurHas BOCIIPUMMYHBOCTb.
HampsxeHHOCTH ~ MarHMUTHOTO  TONS B BEMIECTBE.
OTHOcHTENnbHAS ~ MarHWTHAs  TIPOHHIIAEMOCTH  CpEJBI.
OpbumanvHellli MazHUMHBIT U MEXAHUYECKUN MOMEHMBbI
anekmpona 6 amome. OpbumaneHoe 2UPOMAZHUMHOE
omuowenue. Onvim Ounwmetina-0e Iaaza. Cnunosvie
MAZHUMHbBIE MOMEHMUL.

AtoMm B MarHuTHOM Tmone. Jlwa- W mapaMarHeTHKH.
OneMeHTapHas TEOpHs [JHaMarHeTH3Ma. OJeMeHTapHas
Teopuss  mapamarerusma.  Deppomarseruku.  Kpusas
HaMarHuyuBaHusA. MarautHeli ructepesuc. Msrkue
KECTKHE MarHuTHele MarepHaibl. Touka Kropu. JlomeHsl.
ITonsiTHe 0 cIHHOBO# NpHpoOe heppoMarHeTH3Ma.

SIBnenue 3JIEKTPOMArHUTHOI HMHIYKLMH. 3aKkoH
JIeKTpOMarHuTHOM uwHAyKuuM Dapanes. 3axkon JleHna.
Bosnuknosenune D/1C HHAYKIUH B IPOBOIHHUKE, JBIKYIIEMCS
B MarHWTHOM IIOJIE ¥ B paMKe€, paBHOMEPHO Bpamjaromnieics B
OJIHOPOTHOM MarHMUTHOM IIOJIE.

Camonnaykuus. UHIyKTHBHOCTE KOHTYpa. 3aKOH M3MEHEHHS
TOKa NpH 3aMBIKAaHMM H pasMbIkaHuM Iernd. Cxun-3¢dexr.
B3aumHuas uaayknus. BzauMHas HHIYKTHBHOCTG.

OHeprusi CHUCTEMBI TIPOBOJAHHKOB ¢ TOKOoM. OObeMHas
IUIOTHOCTh SHEPTUH MarHUTHOTO TOJIS.

O6o061menue 3aKkoHa 3NIEKTPOMAarHUTHOM HHAYKIMH. Buxpesoe
anexkTpudeckoe none. berarpon. Tok cmemenus. YpaBHeHUs
MakcBemia ans 371eKTPOMAarHUTHOTO IOJI B HHTErpajbHOR
(popMe B UX PU3HYECKHH CMBICIL.

P10

Mexaunueckue u
3JIEKTPOMArHUTHEIE
Kosebauus

Ilonsate o konebGarenbHBIX IHpoleccax. | apMOHHMYECKHE
xkonebanusa. KuHemaTWka rapMoOHMYecKMX  KoyeOaHHIA.
JludbdepeHnnanbHoe ypaBHeHHE apMOHHYECKHX KOJIeOaHHiA.
IIpyxuHHBIM, MaTeMaTH4decKHil M (HU3UYECKHUI MAasTHHKH.
OHeprusi rapMOHHYECKHX KoyiebaHuii. MeTox BeKTOPHEIX
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muarpamMM. KommiekcHas gopma npeiacrtapneHHus KosieOaHui.
Cnoxenue rapMOHHYECKHX KoseOaHHil OHOTO HANpaBlICHHS
H OJIHHaKOBOﬁ yacToThl. buenus. CroxeHne B3aWMHO
NEPIEHAMKYIAPHBIX KoslebaHud. CBoOojHble 3aTyXarommue
xonebanus. JuddepennmansHoe ypaBHEHHE 3aTyXarOLIMX
Konebanuii u ero pemenue. Jlorapugmuyeckuil JeKpeMeHT
satyxauus. JJugpghepenyuanvroe ypasHeHue 6bIHYHCOCHHLIX
konebanutl. Amniumyoa u ¢hasa GvlHYHCOeHHbIX KONeOaHuil.
Pesonanc.

Onexrpudeckuit  xonebarenvHbli  KOHTYp.  CBOOOIHBIE
JJICKTPOMAarHUTHBIE KolebOaHUs B 3aKphITOM HIEaTbHOM
KoJIe0aTeTbHOM KOHTYpe. 3aTyXalollue 3JIeKTPOMarHUTHbBIE
KojebaHMs. 3aBHCHMOCTb YacTOTHI 3aTyXarolux KojieOaHuit
OT COIPOTHBIEHHA. ANEPHOAMYECKHUH pa3psa KOHIEHcaTopa.
Buinyoicoennvie snexmpuyeckue xkonebarus. Pesonanc moxka u
HANPSIHCeHUL.

P11

BonHe!

Bonnossie nponeccel. O6pa3oBaHHe BOJIH B YIPYroH cpene.
[IpononbHble W momepedyHble Oeryimpe BOJHBL BOIHOBEIE
nopepxHocTd. ®poHt BomHEL azoBas ckopocTh. JlnHMHA
BOJIHBL. BonroBoe  umcro. [Ipurnun  I'roiirenca.
CunyconnanbHple (TapMOHHYECKHE) BONHBL YpaBHEHHE
Oerymelt BomHbl. BomHoBoe ypaBHeHme. JlucrmepcHsi BOJH.
DHeprus BONHEL [lpuHmun cymepnosuiiu BoIH. BoaHOBOIM
MaKeT. ['pynmosas CKOPOCTb. KorepenTHOCTE.
Wnrepdepennns BomH. Ctosune BONHEL YpaBHEHHE CTOSYEH
BosIHBL. V3MeHenue (aspl mpu oTpaxkeHun BoJHEL Konebanus
CTPYHBI.

BonHOBOE ypaBHeHHE 3I€KTPOMAarHUTHOM BOJHEL Y paBHEHHE
IJIOCKOH MOHOXPOMAaTHYECKOH 3JIEKTPOMArHUTHOH BOJIHBL.
OcHOBHBIE CBOHCTBA 3IEKTPOMArHUTHBIX BOJH. JHEPrHs H
HHTEHCHUBHOCTH 3JIEKTPOMarHUTHOH BOJHEBL [IoTOK 3Hepruu.
Bekrop [IloiiHTuHra. JlaBneHWe 3JIeKTPOMArHHTHBIX BOJH.
W3ny4enue qumnosms.

2.2.1.4. SI3pIK peaM3alHH NPOTrPAMMBbI
IIporpamMma JUCHHIITHHBI PEaH3yeTcs Ha TOCyapcTBEHHOM si3bike Poccuiickoit Meneparu.

2.2.2. YYEBHO-METOAUYECKOE U HWH®OPMAIIMUOHHOE OBECIHEYEHHUE

JUCHUILITIMHBI ®U3UKA

JJIeKTPOHHBIE pecypchbl (H31aHHs)

1. Craponybuesa, I'.Il. Kypc nexumii mo ¢usuke: MexaHwka, MOJeKy/IspHas (H3HKa,
TEPMOJIMHAMHKKa. DnekTpudecTBo ¥ Maruetusm / I.II. CraponyOuera, A.A. XaleHko ;
QenepalbHOE TOCYIApCTBEHHOE OIOMKETHOE 00pa30oBaTeIbHOE YUPEKICHHE BBICIIETO
npopeccuonanpHOro obpazoBaHus CTaBpPONMONBCKHIT TOCYJApCTBEHHBIH —arpapHBIid

YHHUBEPCHUTET. —

CraBponionie @ CTaBpONOJBCKHI TOCYIapCTBEHHBIH —arpapHbli

yauBepeuter, 2017. — 169 c¢. : un. — Pexum goctynma: mo mommmcke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.
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2. HukepoB, B.A. ®u3mka [ By30B: MeXaHHKa W MOJEKyispHas ¢usuka : [16+] /
B.A. Hukepos. — Mocksa : Jlamkos u K°, 2019. — 136 c. : wi. — Pexum mocryna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=116499.

3. Huxepos, B.A. ®u3uka: coppemennsiii kypc / B.A. Hukepos. — 4-e usn. — Mocksa :
HamkoB u K° 2019. — 452 c¢. : un. — Pexum moctyma: mo moxgmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

4. AbapaxmanoBa, A.X. ®uzuka. DIeKTpHYECTBO: TEKCTHI JeKuuii / A.X. A6apaxmMaHoBa ;
MunncrepctBo  obpazoBanuss u  Haykn P®, Kazanckwii  HanmoHaTBbHEBIH
HCCTIeIOBATENILCKUI TeXHOIOrHueckui yHuBepcuteT. — Kaszanp : Kaszanckuil HayuHo-
HCCIIeIOBATENLCKHH TeXHOIorndeckuid yausepeuteT, 2018. — 120 c. : cxem., Tadi., Wi, —
Pexum Jocryna: o MHOJIMHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=500426.

5. @usuka: npaktHKyM. B 3 4. U. 1. Mexanuka. MonekynspHas Gpu3HKa B TepMOAHHAMHKA
/aBT.-cocT. A.A. Xonsipes, K.J. Kopuucuk ; M-Bo o0pasosanus u Hayku PO ; DTAQY
BIIO «Yp®Y uwm. IlepBoro Ilpesunenta Poccuu B.H. Enpuunay, Hukaerarnn. Texson.
uH-T (Qun.). — Hwxuuit Tarun : HTU (¢) Yp®@V, 2018. — http://elib.ntiustu.ru/97#target-
1649

6. ®uzmka: npakTukyMm. B 3 u. Y. 2. Dnexrpoaunamuka. KonebGauus ¥ BOJHEI /aBT.-COCT.
K.HM. Kopnaucuk, A.A. XozmsipeB ; M-Bo obpazosanus u Hayku PP ; ®CAOY BIIO
«Yp®Y um. Ileproro Ilpesunenrta Poccun B.H. Ensumnay, HuxkHeTarun. TeXHON. MH-T
(¢mn.). — Huxuauit Tarun : HTU (¢) Yp@V, 2018. — http:/elib.ntiustu.rw/97#target-1650

7. ®uswmueckuii npaktukym: B 3 u. Y. 1. Mexauuka. Monekynspaas ¢usuka u
TepMoauHaMHKa /aBT.-cocT. A.A. Xomsipes, K.M. Kopuucuk; M-Bo o0paszoBaHus u
Hayku P@ ; ®I'AOV BIIO «Yp®Y um. Ilepsoro Ilpesunenrta Poccun B.H. Enpumnay,
Hmxunerarun. texHon. uH-T (pun). — Huwxnauii Tarun : HTU (¢) Yp@V, 2018. —
http://elib.ntiustu.ru/9 7#target-1651

IleyaTHbIe H3OaAHUS
He ucnonesyrores

HpO(])CCCHOHBJIbHBIe 0a3bl AaHHBIX, uHq)opmaunomm-cnpanoquue H TIIOHCKOBLIC
CHCTEMbI

6. OnextpoHHO-OMOmuoTeuHas cucteMa «Jlauey» https://e.lanbook.com

7. DnexkTpoHHO-OmMOnHOTEuHast cucreMa  «YHHBepcuTeTcKas  bubmworeka  Omaiiey
http://biblioclub.ru/

8. OBC IPR books http://www.iprbookshop.ru

9. http://school-collection.edu.ru — exunas xomexiws HH(GPOBBIX 06pa30BATEILHBIX PECYPCOB

10. http://fcior.edu.ru - @enepanbHblii 1ieHTp HHOOPMAIMOHHO-00pa30BaTEILHBIX PECYPCOB

(©IHOP)

Hepnonﬂqeclme H31aHUuA

1. Bectnuk Mockosckoro ynusepcureta. Cepust 3: ®u3uka. ACTpOHOMHS -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508

2. Becrnux Cankrt-IletepGyprexoro yausepcurera. ®usuka 4 XuMus -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

3. HmxeHepHO-(pU3HUECKHIi )KypHAUT -

https://ezproxy.urfu.ru:4169/title_about_new.asp?id=25251

4. Vcnexu pusHueckux Hayk — https://ezproxy.urfu.ru:4169/title_about new.asp?id=7325
5. Hayuno-nomynspHslii ¢pu3nko-mMaTemaTrueckuii xypaan «Ksanty - https://kvant.ras.ru
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Xypnan Texuuuecko ¢usuku - http://journals.ioffe.ru/journals/3

JKypHan sKcTiepUMEHTAIBHOM B TeopeTHYecKo# (GU3HKH - http:/jetp.ac.ru/cgi-bin/r/index

VYuebHas ¢pusuka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

Marepnans! aas aun ¢ OB3

Bece xontent OBC mnpexncraBner B Buae (aitnoB cnenmanbHoro (Gopmara s
BOCIIDOM3BE/ICHHS CHHTE3aTOPOM PEeYHM, a TAKKe B TECTOBOM BHJE, IIPUTOJHOM JUIS MPOYTEHHS C
HCIOJIb30BAaHMEM 3KPaHHOM JIyNbl U HACTPOHKOH KOHTPAaCTHOCTH.

®usuueckoe oOpa3zoBaHue B By3ax - http://pinhe.lebedev.ru

2.2.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIATIJINHBI

PU3HUKA

Ceenennsi 00 OCHAIMEHHOCTH JHCHMILIMHBI CHENHAJTH3HPOBAHHLIM H Ja00paTOPHBIM
o0opyaAoBaHHEM M NPOrpaMMHBIM o0ecIedeHueM

HaumeHoBanue IlepeueHn
CHeLHaTbHbIX OcHalleHHOCTb CIeLHAIbHBIX NpOrpaMMHOr0O
Ne Bup 3ansTuii TIOMEIEHUH U MOMELLEHUH U TOMEIIeHUH s obecrieyeHus.
mn MOMEILEeHHUH Ans CaMOCTOATeIbHOH paboThl PexBu3uThI
CaMOCTOATENbHOM MOATBEPKIAIOLLEro
paboThl JNOKyMeHTa
1 Jlexuun Vyebnas ayauropus | Mebenb ayauTopHas ¢ | OnepauuoHHas cucteMa
s NpOBEECHHUs | KonuyecTBOM pabouyux Mmect B | Windows, oducHsIi
JEKLMOHHBIX COOTBETCTBHM ¢ KoimmuecTBOM | makeT Microsoft Office
3aHATHH cryneHtoB,  pabouee  mecto | JloroBop Ne 43-12/1712-
npenoaasaTe’s, nocka | 2019 or 18.11.2019.
ayIUTOPHAs. Cucrema
KomneroTepHas TEXHHMKA: | BUACOKOH(EPEHLHIH
KOMIUIEKT (nepeHocHoro — eciu | Apache Openmeetings
aynutopuss He  obopymoBaHa | Cuctema
CTallMOHapHBIM 00OpYyNOBaHKHEM) | YIIpaBJIeHUs yuyeOHbIM
NPOEKLMOHHOrO  00OpYAOBaHMSA: | KOHTEHTOM H
HOYTOYK/KOMNBIOTEP, MPOEKTOp, | 00yueHHeM LCMS
NPOEKLMOHHbIH 9KpaH/aockKa. Moodle
2 Ipaktuueckue | YuebHas ayautopus | MebGensb ayaUTOpHas ¢ | OnepanxoHHas cucTeMa
3aHATHA st TPOBEICHHA | KOMM4YecTBOM pabounx Mect B | Windows, opHcHBII
MPaKTHYECKHX COOTBETCTBMM ¢ KosiMuecTBoM | makeT Microsoft Office
3aHATHIH cTyfeHTOB,  pabouee  Mecto | [loroeop Ne 43-12/1712-
npenoaasaTens, nocka | 2019 or 18.11.2019.
ayJaUTOpHas. Cucrema
Komnsiotepras TeXHHKa: | yrpaBieHus y4eOHbIM
KOMIUIEKT (TepeHOCHOr0 — €ciM | KOHTEHTOM M
ayautopus He  obopynoBaHa | oOydeHHEM LCMS
cTauMoHapHbiM  obopynosannem) | Moodle
MPOEKLMOHHOrO  000pYydOBaHHS:
HOYTOYK/KOMMBIOTEP, TPOEKTOP,
NPOEKLIMOHHBIH 3KpaH/nocKa.
3 Jlaboparopurle |YuebGnas ayautopus | Me6ens ayauTOpHAs ¢ | He Tpebyercsa
palboThl s TIPOBEJCHUS | KONMYECTBOM pabo4yux MecT B
nabopaTopHBIX paboT | COOTBETCTBHM C  KOJMYECTBOM
Ne 322 JlaGoparopus | crymentoB,  pabovee  MecTo
obweit W | mpenoaaearen, JocKa
9KCIIEPHMEHTAIBHOM | ayAMTOpHAas.
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buzuku

Ob6opynoBanue,
COOTBETCTBYIOLLEE TpeOoBaHUAM
opraHusanuu yuebHoOro mpouecca
B COOTBETCTBHHM C CaHHWTApPHBIMH
IpaBHJIaMH H HOpMaMH:
VYcranoska «M3ydenue 3axoHa
IMHAMUKH BpamaTeIbHOTO
JIBHJKEHHUs» — | 1T,
VYcranoska «Heynpyroe
coyaapeHue QU3HIECKHX
MasTHHUKOBY» — | 1mT.
VYcranopka «Onpenenenue
MOMEHTa HHEepIHH MaXOBHKa
—1 mr.

VYeranoska «OO0pOTHBIH
bu3nyeckuii MasTHHK» — 1 10T,
VYcranoBka «J[BrxeHue 10
HaKJIOHHO# MIockocTu» — 1
IT.

VYcranoska «M3ydeHue 3akoHa
COXpaHEeHHs UMITyJIbcay — |
IIT.

YcTaHOBKa VIS ONpe/ie/IeH s
BA3KOCTH JKHAKOCTH — 4 IT.
VYcraHoBKa JuIs onpeaeeH s
MOJISIPHOM Macchl M INTOTHOCTH
BO3QyXa — 3 IIT.

Kabuner anexrpocHabxeHus
¢duszuku KOCD — 1 -1 .
Hacoc BakyymuBri
Komogckoro — 1 mir.

Becr! anekTpoHHbIe
(;1aboparopHble, TOYHOCTD —
0,01 r) -3 mr.

Mynstumerp (taun 890) — 3
IIT.

Vcranogka «M3yvenue
BA3KOCTH BO3ayXa» — | mT.
VYcranorka «Omnpenenenue
OTHOILEHHS TEeIIOEMKOCTEMH
BO3yxa» — | T,

Vyebnas ayautopus
s NpOBEACHHS
nabopaTopHbIX pabot
Ne 324 JlaGopartopus

3JIEKTPHYECTBa
MarHeTH3Ma

H

Meb6enb ayauTopHas c
KOJIM4ECTBOM pabouMx MecT B
COOTBETCTBHH C  KOJIHYECTBOM
CTyIeHTOB, pabodee  MecTo
npernoaasarens, JocKa
ayaMTOpHas.

Ob6opynoeanue,
COOTBETCTRYMOILIEe TpeboBaHMAM
opraHH3aluH y4eOHOro mpolecca
B COOTBETCTBHH C CaHHMTApHBIMH
IpaBUJIaMH 1 HOPMaMH:
YcTaHOBKa 1O OTIpeleNieHHIO
CONPOTHBIIEHUS NPOBOHHKA

He tpebyetcs
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MeTon0M YHTCTOHA — 3 1uT.
VYcraHoBKka N0 OnpeneneHHio
SMC HCTOYHHKA TOKa
KOMIIEHCALIHOHHEIM METOZOM — 3
INT.

VYcraHoBka N0 OmpenesieHHIO
TOPH3OHTAJILHOMN M BEPTHUKAJILHOM
COCTaBJISIOLHMX HHIYKLHY
MarHMTHOTO Nosg 3eMiIH — 3 T.
VcraHORKa 10 ONpelesieHHI0
touku Kiopu Hukens — 3 wr.
YcraHOBKa 10 ONpelesieHHIo
YAENBHOro 3apsfia 3/MeKTpoHa — 3
INT.

YcTaHOBKA 10 M3YHEHHIO paboThI
KonebaTeapHOro KOHTYpa — 3 1T,
VYcraHOBKA 11l CHATHS KpHBOMA
HaMarHHYEeHHOCTH
deppoMarHeTuka — 3 IT.

Mebens ayautopHas ¢ — Cucrema
VueGHas ayauTopus KOJIM4YECTBOM pabOYMX MECT B BH,ueOKOHQJepeHuH_ﬁ
KoHCy/bTaunn | 1 mpoBeenns COOTBETCTBHH C KOJTUYECTBOM Apache Openmeetings
KoHCYETAI CTyZeHTOB, pabouee MecTo CeobonHo
fpenojaBares, 10cKa pacnpoctpansiemoe I1O
ay/IMTOpHas C OTKPBITBIM KOJIIOM
Texymmii Vuebnas ayauropus | MeGens ayauTOpHas ¢ | OnepaiioHHas cuctemMa
KOHTPOJIb, s NPOBENEHHA | KOHuecTBOM pabounmx Mect B | Windows, oducHbIi
NPOMEXYTOYHAA (TEKYLIEro KOHTPOJIS ¥ | COOTBETCTBHH C  KOJH4ecTBOM | makeT Microsoft Office
aTTecTauus MpPOMEIKYTOUHOM cTyneHTtoB,  pabouee  Mecto | [lorosop Ne 43-12/1712-
aTTecTaLlH npenojaBarers, nocka | 2019 or 18.11.2019.
ayaMTopHas Cucrema
yTpaBIeHus y4eOHbIM
KOHTEHTOM U
o0yuyeHHeM LCMS
Moodle
Camocrosrensy | Yuebnas ayauropus/ | Mebens ayZIuTOpHas ¢ | OnepaunoHHas cuctema
as pabora IMTomeruenus g | KonpuecTBoM pabouunx Mect B | Windows, OoQHCHBIH
CTYAEHTOB CaMOCTOSTETBHOMH COOTBETCTBHH ¢ KoJH4yecTBOM | makeT Microsoft Office,
paboThl CTyZ#eHTOB, pabouee  Mecto | Jlorosop Ne 43-12/1712-
o0y4arommxcs npenoaaBaTes, nocka | 2019 or 18.11.2019.
ayIMTOpHas. Horosop Ha
KomnelotepHas TeXHHKa: | IPeOCTARIEHHE
NepcoHabHEIE KOMIIBIOTEPBI, | MOCTOSHHOIO JOCTYNa K
nepudepuitHbie yCTpO#CTBa, | cety  HWHTepHer  oT
ycTpokcTea noaxmroueHus k cet | 30.12.2019 Ne 800037
HnrepHer, ocTyn B
3NIEKTPOHHYKD ~ MHGOPMAIMOHHO-
obpasoBaTensHyto cpeny HTU
(punuana) VpdY, komriekrt
JIMLEH3UOHHOTO  TPOrpaMMHOTO
obecneyeHus
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