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Pasznen 1. OBILIASI XAPAKTEPUCTHKA MO YJIA

Hay4ano-¢ynaameHnTa bHbIe 0CHOBBI POQeCcCHOHAILHOMN NeATEILHOCTH
1.1. AHHOTaIHA coepKAHUS MOLYJISA

Mopyne ortHOcuTCs K 0a30Boif uacTH 00pa3oBaTeNbHBIX MPOrPAaMM BCEX HHXKEHEPHO-
TEXHHYECKUX HANpaBI€HHH IIOATOTOBKM M SBIsETCS 00M3aTENbHBIM I8 BCEX CTYIEHTOB,
o0y4aromuxcs 1o JaHHBIM HanpaBiaeHHsM. Jucuumimnsl «MatemaTuka», «®Dusnkay», BXOAIIHE B
MOJyllb COCTABIISIIOT OCHOBY IOATOTOBKH CHENMAINCTOB HHXKEHEPHO- TEXHWYECKMX HaIpaBlICHHIH,
ABISAACE (yHIAMeHTalbHOH Oasolf MX ycHemHo#i aesTensHOCTH. B mporecce oOy4eHHs 3THM
JUCUMIUIMHAM  (QOPMHDYIOTCS Hay4yHOe MHPOBO33pEHHE, BIAAeHHE (DHIUKO-MATEMATHYECKUM
annaparoM M MeToJaMH (H3MYeCKHX HCCIEIOBaHHM C IENBI0 YCHEIHOTO0 OCBOEHHS CIEHAIbHBIX
JUCUMIUIMH. VIHTerpHpoBaHMe 3HaHWH O HpHpoJE MaTepud, (U3MYECKHX 3aKOHOB M BIAJCHHE
(Hu3MKO-MaTEMAaTHYECKUM aNIapaTOM B CMEXHBIE HAayKd NO3BOIAET CTYIEHTY palldOHaIbHEe H
3¢ deKkTHBHEE HCHONB30BAaTh IIONYYEHHbIE B XOAC OOY4eHHS KOMIETEHIMH JUIS pelIeHHs
npodeccHoHaTBHBIX 3a/1a4.

Hucnunmmna «Matemarukay ¢dopmupyer 6a3y HayyHBIX 3HAHHMU CIHELMAIMCTOB, a TaKKe
peanu3yeT = pasBHTHE MHTEIUIEKTYalbHOIO IIOTEHIMana H (OPMHPOBAHHE II03HABATEIBHOM
AKTHBHOCTH B TBOPYECKOH JEATEIBHOCTH.

Mucuurmaa  «@usnka»  GopMHpYyeT y 00yYarommMxcs CHOCOOHOCTH KOMIUIEKCHO H

I'paMOTHO aHAIM3HPOBAThH (IJHBI/I‘IGCKPIC IPOLECCEHI; UCII0JIB30BATh COBPEMEHHEBIC TCPMHHBI H NIOHATHA
B 00J1aCTH €CTECTBEHHBIX HayK

1.2 CtpykTypa H 00beM Moy 151
Obbem quCUMILIHH @®opMma HTOTOBOJi
No T — MOIyJisl H BCEro NPOMEKYTOUYHOI aTTecTalHH
n/n P o MOAYJIsl B 3a4eTHBIX N0 JAMCUHIIJIMHAM MOAYJ15l M B
€AHHHUAX H Yacax LHEJIOM IO MOAYIH
Maremartuka 10/360 DK3aMeH,
L.
3K3aMeH
Duzuka 8/288 Ox3amMeH,
2.
JK3aMeH
He MPeIyCMOTPEHO
18/648
WUTOI'O mo moxymo:

1.3 IlocnenoBaTeIbHOCTL OCBOEHHS MOIY.1s1 B 00pa30BaTe/ILHOI porpaMme

IIpepexBH3NUTHI MOY.JISk

ITocTpeKkBH3UTHI H KOPPEKBH3HTHI Monyne «CnenuansHble pasaeisl HAYYHO-
MOYIS1 (byHIaMEHTAITEHBIX OCHOB IPO(ecCHOHATBHOM
NESTETLHOCTHY.




1.4. Pacnpenesienne KoMneTeHUH M0 JUCHHILIHHAM MOIYJIs, IVIAHHPYeMbIe Pe3yIbTAThI
o0y4yeHus! (HHIUKATOPDI) 10 MOIYJII0

WsyueHne IMCIMINMH MOMYIS IpeaycMaTpHBaeT (HOPMHPOBaHHE KOMIIETEHIMI IOCPEICTBOM
IIOCIIEIOBATEIbHOIO OCBOEHHUSI PE3YyIbTaroB OOydYeHHs Ha OIpPEAeIeHHOM YpPOBHE CIOXKHOCTH
CoZIepKaHHUs.

Pesynerarel 00ydeHHs MO QUCHHMILIMHE — 3TO KOHKPETHBIE 3HAHWS, YMEHHS, ONBIT H APYTHE
PE3YIETaTHI (COAepKaTeNbHbIe KOMIIOHEHTH! KOMIIETEHIINH ), KOTOPHIX IUTaHUpPYeTcs NOCTHYb Ha dTare
H3y4YEHHUs JUCIMIUIMHBI MOIY/, M KOTOPHIE JODKHEI OyIyT IPONEMOHCTPHPOBAHEI 00yJarONIHMHCS H
OIIEHEHBI  TpENojaBaTeleM [0  HMHIUKATOPaM/H3MEPSIEMBIM  KPHTEPHSIM, BKIIOYEHHBIM B
(HOPMYIHPOBKY Pe3yIbTaTOB 00YUECHHUS.

HMuamukatop — 310 mnpu3HaK / cHrHam/ Mapkep, KOTOPBHIH MOKa3bIBaeT, Ha KakoM YpOBHE
oOyyaromuiics JO/DKEH OCBOMTH Pe3yabTaThl OOydYeHHS M MX IpeNbABICHHE JODKHO IIOATBEPIUTH
(haxT 0CBOEHHS NPEIMETHOTO COAEPIKAHUA JaHHOM IUCIMILIAHEL

WumukaTopel y4MTHIBAXOTCS IPH BHIOOPE M COCTABICHHH 3aJaHHH KOHTPOJIBHO-OL[EHOYHBIX
MEPONPHATHH (OLIEHOYHBIX CPECTB) TEKYIIEH H MPOMEKYTOUHOM aTTeCTaIlHH.

Ilepeuennb
Ko m HanMeHoBaHHe Ilnannpyemble pe3y ibTaThl 00y4eHHS
JHCIHUILTHH
KOMIIETEHIIHH (MHAUKATOPBI)
MOyl
1 7 3
Maremaruka OIIK-1. Cnocoben

GbopMyIHpPOBATE U pelnark | 3uans:
3a7iaqy, OTHOCAIIHECH K ® OCHOBHBEIE ITOHSATHS ¥ METOEI
npodeccroHaIbHOI aHAJMTUYECKOH T€OMETPHUH,
ACATCIIEHOCTH, IIPUMEHSA MaTeMaTH4ECKHl aHaTH3 U JTHHEHHYIO
(yHIaMeHTATbHEIE 3HAHHS anredpy; MOCIeI0BATENBHOCTH H PAIBI,
OCHOBHBIX middeperHnMaIbHOE U HHTETPAILHOE
3aKOHOMEPHOCTEH Hcuncienue, mubdepeHnuaNIbLHEIE
pasBUTHA IIPHPOJIBI, YpaBHEHHSL.

qeNoBeKa U 00IecTRa.

Vmemn:
e INPUMEHATH MaTeMaTHYEeCKHE METOIBI

U peIICHHUA IIPAKTHYCCKHX 3a1ad B

obmactu npoheccHOHATBHON
IEeSTETbHOCTH.
Braoemw:
e B OpraHH3anuu coOCTBEHHOH

JCATCIIBHOCTH, B Bmﬁope THIIOBBEIX
METOJ0OB H CImocoOOB BBIMOJTHEHHS
3a1a4, B YMEHHH aHaJIu3HpOBaTh,
CpaBHHBAThL H OLI€HHBAThH Hux
PE3YIbTaThl, HCIOJB30BaTh OCHOBHEIC
METOABI H MNPHEMEl MAaTEMaTHKH JJIs




pEIICHHKS IIPAKTHYECKHUX 3a1a4.

OIIK-2. Cnocoben
(bopMaTH30BBIBATE U
pelaTh 3a1a4H,
OTHOCSIIIIHECS K
npodecCHOHATLHOM
JIeSTeNbHOCTH, HCTIONIB3YS
METO/Ibl MOIETHPOBAHUS U
MaTeMaTHIeCKOTo
aHanmm3a.

Suame:

e OCHOBHBIE IIOHATHS  KJIaCCHYECKOH
MaTeMaTHKH.
Vvems:
® INIPUMEHSTH MAaTeMaTUYECKHE METO/IBI U1
pemeHus npodecCHOHATBHBIX 3a1a4.
Braoemo:
e MeTOJaMH MaTeMaTHYECKOTO OMHCaHHus

¥ MOJIeTMPOBaHUS IHPOKOTO KIacca
(U3MUECKUX SBIEHHUH U IIPOIIECCOB,
ONpeIeNIOIIMX IPUHLIMIIBI PabOThI
Pa3IMYHBIX TEXHHYECKUX YCTPOUCTB.

OIIK 3. Coocoben
IIPOBOJUTH MCCIEA0BAHHUS
M H3BICKAHUS 1S
peLUEHHs PUKJIaTHBIX
HWHIJKEHEPHBIX 3a1a4
OTHOCSIIIHXCS K
npodeccHoHaTbHOI
JEeATEIIbHOCTH, BKIIHOYas
IIPOBE/ICHUE U3MEPEHHH,
IJTAaHUPOBaHUE U

3namn:
s TEOPETHYECKHE OCHOBBI, OCHOBHBIE
MOHSATHS, TEOPEMBI MATEMATHKH;
Yumems:
e IIOHMMATh, H3JIaraTh H aHATH3UPOBATh
6a30Byr0 HHGOPMAITHIO,
Bnademn:
e MaTeMaTHYECCKHMH METOJaMH
00paboTky U aHamM3a HHQOPMALIUH B

obnactu npodeccuoHanbHON

MOCTaHOBKY

IKCIIEPUMEHTOB, JeATETbHOCTH.
HHTEPIPETAIHIO
MOJTYYeHHBIX Pe3yJIbTaToB.

duzuka OIIK-1. Cnocoben 3name:
(hopMyIHMpOBaTh U peIaTh . OCHOBHBIE TTOHATHS, 3aKOHEI B MOJEIH
3a/1a4H, OTHOCAIIHECS K MEXaHUKH, NEKTPHYECTRA "
npoheccCHOHATBHOM MarLHeTMsma, KonebaHuii ©  BOJH,
ACATEIBHOCTH, IPUMEHAA CTATUCTHYECKOH CbPISI/II{I/I H
(byHIaMeHTaNbHEIE 3HAHUS TEPMOJHHAMHUKH;
OCHOBHBIX » OCHOBHBIE (PH3HYECKHE BEIHYHHBI U
3aKOHOMEPHOCTEH buznyeckue KOHCTAHTEI, HX

Pa3sBUTHS IIPHPO/IBI,
yeJIoBeEKa M 001IecTra

OIIpEOECIICHHE, CMBICII, CIIOCOOBI H
€IHHHIBI HX H3MECPECHHA,

= (byHIaMeHTaTbHEIE buznyeckue
OTBITEL, UX POJIb B PA3BUTHH HAYKH;
. Ha3HAYEHWE W TPHHLHIBI JeHCTBHA

BaKHEUIIHMX (PU3MIECKUX IPUOOPOB.
Vamems:

e O0OBSICHUTH OCHOBHBIE HAOIIO1aEMble
IPUPOJHBIE U TEXHOTECHHBIC SIBJICHUS 1
3¢ dexTs! ¢ MO3UIMI QyHAAMEHTATBHBIX
(bH3MIECKIX B3aHMOIEHCTBHH,




MCTOJIKOBBIBATH CMBICIT (PH3HUECKUX
BENTMYMH U [IOHSTHIH;

3alUCHIBATE YPABHEHHs Il (PU3HUECKUX
BEJIMYHH, 3alTUCHIBaTh yPaBHEHHS
TmpoLecca H HaXOUTh €T0 PEIICHHUE;
paboTtats ¢ npubdopaMu ¥ 000pyAOBaHHEM
coBpeMeHHOH (hu3ndeckoii mabopaTopuu;
HCIOJIb30BaTh Pa3IHYHbIE METOIMKH
(bu3HYecKrX H3MepeHuit U 00paboTKH
9KCTIEPMMEHTANIbHBIX JJaHHBIX, B TOM
YHCIIe C IPUMEHEHHEM KOMITBIOTEPHOH
TEXHUKH 1 HH)OPMAIHOHHBIX TEXHOJIOIHH
TIPH peLlIeHHH 3a/1a4;

HCII0JIb30BaTh METObI HH3HUECKOTO H
MAaTeMaTHYeCKOrO MOJIETMPOBAHMS, &
TaKOKe MPUMEHATH METOIbI (PU3UKO-
MareéMaTH4YECKOIo anajin3a K pelieHHIO
KOHKPETHBIX €CTECTBEHHOHAYYHBIX 1
TEXHHYECKHX NpodieM

Bnaoemy:

[ ]

HaBBIKAMH HCIOJIb30BaHHs METOJIOB
(hHU3HYECKOro MOJIETHPOBAHHS B
HH)XEHEPHOH IPaKTHKE;

IIPUMEHEHHS OCHOBHBIX METOIOB
(PH3UKO-MaTeMaTHYECKOT0 aHaIu3a Jist
pelLIeHHs eCTECTBEHHOHAYYHBIX 3a/1a4;

NIPaBHIBHOM 3KCIUTyaTallii OCHOBHBIX
pubopoB U 000pyAOBaHHUS
COBpeMeHHOH Gu3nyeckoi
nabopaTopu;

00paboTKH M HHTEPIIPETALIUH
Pe3yJIbTaToOB 3KCIIEPUMEHTA, B TOM
YHcIe ¢ IPUMEHEHHEeM KOMITbIOTepPHOH
TEXHUKH U HH(OPMAITHOHHBIX
TEXHOJIOTHHA.

OIIK-2. Cnocoben
tbopManH30BEIBATE U
pelars 3a1a4u,
OTHOCSIIHECS K
npodecCHOHATEHON
NeSITEIbHOCTH, HCIIONB3YS
METO/IBI MOJICTHPOBAHHS U
MaTeMaTHYEeCKOTO
aHanmM3a.

Suame:

(byHaaMeHTaTbHbIE busnueckue
NOHSTHS HM TEOPHHM KJIACCHYeCKOH H
COBpEMEHHOH (HU3UKH.

Vauemn:

HCIIOJIb30BATh 3HAHUSI O COBPEMEHHOM
dbu3HyecKoi KapTUHE MUpa ¥ SBOJIOLIMH
Bceenennoii, npocTpaHcTBEHHO-
BpPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHHU
BEIIeCTBA JJIsl IOHUMAHUS OKPYKArOLLETo
MHpa 1 ABJIEHUM IIPUPOLIEBI;

TIPUMEHATE (H3HKO-MaTeMaTHUeCKHe
MeTOb! JUISl CO3/1aHMSI HOBBIX CPEZICTB
HM3MEPEHHS], METOA0B H3MEPEHHS H
METO/IMK U3MepeHuil, pa3pabaTeBaTh H
IIpe/yIaraTh IUIaH POBEICHHS




(H3UYECKOro HCCIe0BaHHUS,
(OpMyIHpOBATH BBIBOJIBL, OLIEHHBATh
COOTBETCTBHE BHIBOJIOB TTOMYUEHHBIM
JIaHHBIM, OLIEHHBATh HAYYHYIO H
NPHKJIATHYIO 3HAYUMOCTb CBOSH
pa3paboTKH.

Braoemy:

e MeToxaMH (PU3HKO-MaTEMaTHYECKOTO

ONKCAHMsS ¥ MOJEIHPOBaHHS IIHPOKOTO
Knacca GH3M4ECKUX SBIECHHH U
IIPOIIECCOB, ONPEIEIISIONIMX IPHHIIMIIE]
paboThl pa3IMYHBIX TEXHHYECKHX
YCTPOHCTB.

OIIK 3. Cnocoben
IIPOBOJMTE HCCIIEI0BAHHS
¥ M3BICKaHHS JUIs
pelIeHus PHKJIaIHBIX
HH)XEHEPHBIX 33134
OTHOCSILIMXCS K
npodecCHOHATBHOM
IesATEeNBHOCTH, BKITIOYAst
IPOBe/IEHHE H3MEPEHHH,
IUITAHHPOBAHHE H
IIOCTaHOBKY
9KCIIEPHMEHTOB,
HHTEPIIPETAIHIO
HOJY4YEHHBIX Pe3yIbTaTOB

3uame:

. TEOpPEeTHYECKHE OCHOBBI, OCHOBHBIE
NOHATHS, 3aKOHBI M MOJEIH MEXaHHKH,
MOJIEKYJISIpHOH (PU3HKH, 3JIeKTpHUYEeCTBa
H MarHeTH3Ma, TEOpHH KoiebaHui H

BOJIH, TePMOIMHAMHKH 7}
CTaTHCTHYECKON (PH3MKH;
Ymemn:
® [IOHHMAaTh, H3JIaraTh U KPUTHIECKH
AHAIIM3HPOBaTh 0a30BYIO

obmedu3nuecKyo HHOOPMAIIHIO;
Brademn:
e (HU3UYECKUMH U MaTeMaTHYECKUMHU

MeToaaMu 00paboTKM U aHAIH3a
uH(popManuu B obacti obiei
(OU3HKH.

1.5 dopma obyqeHus

Peanusamus MoIyns mpeaycMOTpeHa JUisi 00yJarommxces M0 OYHOI, 0YHO-3209HON H 3a09HOM

thopmam.
PA3JIEJI 2. TIPOTPAMMBI MO YJISL
Hayuno-dynnameHnTanbHble OCHOBEI IpodecCHOHATBHOM AesATeTEHOCTH
2.1. PABOYAS ITPOTPAMMA U CHUIIIMHBI
MATEMATHKA
PaGoyas mporpamMma THCIHIUIHHEI COCTABIEHA aBTOPAMH:
Ne n/n | @amuaus Umsa OrgecTBo ¥xenun crenenk, JoxHOCTD IEompasyEneHmne
yueHOe 3BaHHe
1 Jemuna Enena KaHa. Qpu3.-Mar. ICUATGAMEY
[ ——— YR, HOTSHT JOLEHT €CTeCTBCHHOHAYYH
oro obpa3oBaHus




2.1.1. COAEP’)KAHUE U OCOBEHHOCTH PEAJIM3AIIUA JUCIUILIUHBI 1

MATEMATHKA

2.1.1.1. Texnoaorun o0y4eHHsl, HCIOJIb3y€eMble IPH H3y9eHHH THCIHILIHHBI MOXYJIS

Cmemannoe obyueHne ¢ HCIOIb30BaHMEM OHIaiH-Kypca.

2.1.1.2. Ilnanupyembie pe3yabTaThl 00y4eHus (HHAMKATOPHI) 0 AHcHunInHe 1

Kon u nanmenoBanue
" KOMIIeTeHIIUH

ILnanupyembie pe3yabTaThl 00ydeHHs (HHIUKATOPLI)

OIIK-1. CnocobGen
bopMynupoBaTh ¥ pemarsb
3aJ]a4M, OTHOCAIIIHECS K
npodeccHOHaBHON
JeATeIbHOCTH, TPUMEHSS
byHIaMeHTaNbHBIE 3HAHHS
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3BHTHUs IPHPOJIBL, YEIOBEKA
U oO1LecTBa.

3uame:
® OCHOBHBIE IIOHATHS ¥ METOIb! aHATUTHYECKOH I'e€OMETPHH,
MareMaTHYECKUi aHalu3 U JTMHeHHY1o0 airedpy;
I0CJIEI0BATEIbHOCTH B Psbl, AU depeHHaibsHoe |
HHTErpaabHOE HCUHCIIeHue, U depeHIHalIbHbIe
YpaBHEHHS.
Ymemn.:
¢  IPHMEHSTh MaTeMaTHYeCKHe METOIBI IS peIleHHUs]
NPaKTHYECKHX 3a/1a4Y;
®  HCIIOJIB30BAaTh METOABI MaTeMaTHYeCKOro MOIETHPOBAHHS, a
TaKKe NPUMEHSTh METOTbl MaTeMaTHYECKOI'o aHaIu3a K
PELIEHHIO KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHHYECKHX MpobieM
Bnaoemw:
®  HaBBIKAMH MCIOJIB30BaHMS METOJ0OB MAaTeMaTHYECKOTO
aHanu3a B HHKEHEPHOH IpaKTHKe;
. HaBbIKaMHU IIPUMEHEHHS] OCHOBHBIX METOJIOB
MaTreMaTHYeCcKOT0 aHaIN3a JUIsl peLIeHus
€CTECTBEHHOHAYUHBIX 3a7ay.

OIIK-2. Cnocoben
(hopMaNH30BLIBATE M PelIaTh
3a/1a4i, OTHOCSALIHECS K
npodeccHoHaTEHON
JEeATEIbHOCTH, UCTIONL3YS
METOBI MOJETHPOBAHHUS H
MaTEMaTHYeCKOT0 aHaIH3a.

3name:
. OCHOBHBIE ITOHATHS KJIACCHYECKOH MaTeMaTHKH.
Ymemn.:
® IIPUMEHATh MaTeMaTHYECKUE METO/IBI IS PEIICHHS
npodecCHOHATBHBIX 3a/1ad.
Bnaoemy:
® METOJaMM MaTeMaTHYeCKOTO OMHCAHUS U MOJETHPOBAHHMS
IIHPOKOTO Ki1acca GU3NUECKUX SBICHHH M IPOIECCOB,
OIIPE/IENITIOIIMX MPHHIUITEI PabOTHI Pa3THIHBIX
TEXHHYECKHX YCTPOMCTB.

OIIK 3. Cnocoben
IIPOBOJIUTE UCCIIEIOBAHHS U
M3BICKAHUS JUIsI peIIeHHs
IIPHKJIaIHBIX HHKEHEPHEIX
3a/1a4 OTHOCSIIHUXCSA K
npodeccHOHaNbHOM
ZIeATENbHOCTH, BKIOYas
MPOBEAEHNE H3MEPEHUI,
NIJJAHHPOBaHUE U IIOCTAHOBKY

3namo.:
. TEOPETUYECKHUE OCHOBBI, OCHOBHEBIE IIOHSATHS, TEOPEMBI
MaTEMaTHKH;
Ymemp.:
® IIOHHMAaTh, H3J1araTh H aHAJTW3HPOBATh OA30BYIO0
HH(OPMAITHIO;
Bnaoemy:
* MaTeMaTHYECKHMH MeToAaMH 00paboTku 1 aHanmu3a
uHOQOpManuyu B 061acTy podecCHOHATLHON
JIesATEIbHOCTH.




JKCIIEPUMEHTOB,
HUHTEPIIPETAIHIO
IONYYEHHBIX PE3YILTATOB

2.1.1.3. Coaep:kaHHe THCHHILIHHBI 1

Kon
pasaenioB
H TeM

Pa3znen, Tema
JHCIHHIIJIHHBI

Copep:xanne

P1

Teopus MaTpuu
onpeaeanTeeii

Anrebpanueckne onepanuu Hal MaTpHIAMH H HX
cBoiicTBa. OmpenenuTenud M HX CcBoiicTBa. Pasnoskenue
ONpEeNENMTENs 10 CTpPOKe WIH cTondIy. Meromabl
BBIYHCIICHHUS onpeaeIuTeNneH. YMHOMKEHHE
onpenenuteneii. Panr wMarpuubsl. CpoiicTBa panra
Mmatpuiel. Berumcierne panra Marpunbsl. OOparHas
MaTpHIa H cII0ocOObI BEIUUCIIEHHUS e

P2

CucreMsbl JIMHEHHBIX
anaredpamyecKux
YpPaBHeHHil

DneMeHTapHble IpeoOpa3oBaHuss M IKBHBAJIEHTHOCTh
CJIAY. IlpuBeneHue cHCTEMbl K CTYNEHYAaTOMY BHIY.
KoopnunaTHBle, MaTpuuyHble W BEKTOpHbIE (OPMBI
samucu CJIAY. Teopema Kpamepa. Meron Iaycca.
Obmas Teopust NUHEHHBIX cHcTeM. PyHIaMEHTAIBHBIA
Habop pemeHud OAHOPOAHOH cHucTeMBL. CBSI3b MEXIy
pELIeHUAMH OIHOPOJHON H HEOJHOPOIHON CHCTEM.

P3

BekTopHas aaredpa

OcHoBHble omnpeneneHus. JluHeliHble omepauuu Haj
BeKkTOpamH. JlelicTBHS Han BeKTOpamMH, 3aJaHHBIMH
npoekiusMu. CkanspHOe, BEKTOpHOe, CMEIIaHHOe
NpOM3BEIEHHsT BEKTOpOB. BekTopHoe mpocTpaHCTBO.
basuc

P4

AHanuTH4Yeckas
reoMeTpHs Ha
IJIOCKOCTH

YpaBHeHuss nOpsMOM  Ha  IUIOCKOCTH. BsamMHoe
pacmojioKeHHsl NPAMBIX Ha IUIOCKOCTH. PaccrosHue oOT
TOYKH JO IulockocTH. KpuBBIE BTOpOro mopsaka.
Kanonuyeckne  ypaBHeHHMs  mapabonel,  DILIHIICA,
runepbonsl. IlpeobpazoBanne koopmunat. [IpuBenmenue
YPaBHEHHH KPHBBIX BTOPOIO IOpsAKa K KaHOHHYECKOMY
BHIY

P5

AHalIHTHYecKAas
reoMeTpHs B
NPOCTPAHCTBE

VpaBHEHHE IUIOCKOCTH B IIpOCTpaHcTBe. Pa3nuyHnble
crmocoObl  3ajaHUs.  YTod  MeXIy  IUIOCKOCTSIMH.
Pasnuunbie cnocoObl 3amaHus. YTOa MeXIY NPSMBIMH.
YTon MexIy npsaMoH U INIOCKOCTBIO

Pé6

JJileMeHTapHbIe
yHKIHH B BX
cBoiicTBa

[Tonstue Qynkimu, obnacTs ompeneneHHs, MHOXECTBO
3HayeHud ¢yskuma. CnocoObl  3amaHus  (QyHKITHIAL.
OcHoBHBlE  XapakTepucTHKH  GyHKmuH. ['paduku
2JIEMEHTapHBIX QyHKIUH

¥i

Ilpenenn:

UncnoBas mocneqoBaTeNbHOCTE M ee mpenel. Ilpemen
dyukuuu B Touke. Ilpenen ¢ynkimm B GeckOHEUHOCTH.
OnHOCTOpOHHHME Tmpenensl. DecKoHeYHO Majble |
Oeckoreuno Oonpinue GyHKIMH, X cBo¥icTBa. OCHOBHBIE
TCOPEMEI o] npenecnax. HpPIBHa.KH CyIIEeCTBOBaHHUA
IpelenoB. 3ameyarenbHble Ipeleibl. leopemMa o
B3aHMO3aMEHSIEMOCTH OSKBHBAJIEHTHBIX BEIMYMH IIPH
BBIYHCICHHH IIPEIEeIOB

P8

HenpepbiBHOCTH

HenpepelBHOCT, (YHKIMM B TOYKE M Ha OTPE3KE.




dbyHKIumii

Pa3phbIBhl, BU/IBI Pa3pHIBOB. OIHOCTOPOHHS
HenpephIBHOCTh. CBOWCTBAa ()YHKIMH, HENPEPBHIBHBIX Ha
OTpe3Ke.

P9

Juddepenuuposanue
$yHKIMH 0HOI
nepeMeHHOI

IIponsBonnas GyHKUMH, ee TIeOMEeTpUYeCKHH U
MEeXaHH4YeCKHH CMBICIL. [lpousBogHas  CyMMBI,
[IpOM3BeNIeHUs, uacTHOro ¢yukuui. CBI3b Mexay
HenpepslBHOCTRIO M muddepenimpyemoctsio. Tabnuma
TIPOU3BOIHBIX. Meton norapupMIIecKoro
miaddepeHIEpOBaHHS. [TpousBoanas CJIOXKHOM,
nmapaMeTpH4ecKd 3aJaHHOM M  HesBHOH  (QyHKITHMH.
Huddepennuan GyHKIUH, TIeOMETPHYECKHH CMBICIT
mddepennuana. WuBapraHTHOCTH bopMEI
middepennuana nepBoro nopsiaka. IIpuMeHeHue
midpdepennuana K NpHOMMKEHHBIM BBIYUCICHUSM H
oneHke norpemsocty. IIpousBonuse u auddhepeHnHATE]
BhICIINX NopsakoB. Teopembl @epma, Pomng, Jlarpamxka,
Kommmu. Ilpasuno Jlonurans

P10

Hccaenoanne
(yHKINH 0AHOIH
nepeMeHHOH

[Ipusnaku Bo3pacTaHMs ¥ yOBIBaHHA  (PYHKLHH.
Bospacranme, yOpiBanHe  GYHKIHH.  DKCTpeMyM
byskuuu.  YCIoBHE — CYIIECTBOBAaHHMS  JKCTpeMyMa.
Haubonpmee u HauMeHbllee 3HaueHHE (QYHKIHH.
[TpoMeXyTKH BBITYKJIOCTH, BOTHYTOCTH M  TOYKH
neperunba rTpadpuka QyHKIHH. AcCHMOTOTEI Tpaduka
bynxuum. [lomHas cxema wuccienoBaHHs GYHKIHH H
1ocTpoeHue rpaduka GyHKIHH

P11

DOYHKIHH MHOTHX
nepeMeHHbIX

Onpenenenne  QyHKIMH  ABYX M HECKOJBKHX
nepemeHHbIX. [Ipenen u HempephIBHOCTE QYHKIIUH ABYX
nepeMeHHbIX.  YacTtHele — mpoumsBoxanble.  [lomHoe
npupamensne ®W - guddepeHnman  GYHKUIHH — OBYX
nepeMeHHBIX.  MHBapuaHTHOCTE  (OpMBI  NEPBOrO
mubdepennmana. Ilpunoxkenune nuddepeHuuana K
IpUOTIDKEHHBIM BBIMUCIEHUSAM. [IpoH3BOIHAS CIOKHON
u HesBHOI ¢ynkuuit. [IpousBogHas mo HampaBIEHHIO.
I'pamuent. OxcrpemyM GYHKIHH [BYX IE€pEMEHHBIX.
Haubonpmee u HauMmeHbllee 3HaueHHEe (QYHKIMH [BYX
NepeMEHHBIX B 3aMKHYTOH 0071acTH.

P12

Heonpenenennsprii
HHTerpaja

[lepBoobpasnas, TeopeMa O MHOXKECTBE IEepBOOOPa3HBIX.
Heonpenenennslidi uHTErpan, ero cpoiicTBa. Tabnuua
uHTerpanoB. OCHOBHEIE METOIbl HHTETPUPOBAHHUS

P13

Onpenenennbrii
HHTErpaJ

ITonsaTue onpezneneHHOro HHTErpaia. I' eoMeTpHYeCKHi H
Gu3HYecKHii  CMBICT  ONpPENENeHHOr0  HHTerpaa.
@®opmyna Heiotona-Jleiibnuna. OcHOBHBIE CBOMCTBA M
METObl HHTETPHPOBaHMS OINpPENENEHHOIO HHTErpasa.
IIpunoxeHus: BBIYUCICHHME IUIOLIAAM H [UIMHBI IYTH
IJI0CKOH (UTYPHI B IPSIMOYTOJIBHOH U MOJIIPHOH CUCTEME
KOOpJIMHAT, B IapaMeTpHYeckoM BHIe. Brraucienue
oObema Tena BpaueHnus. HecoOcTBenHnsit uaterpan 1 u 2
pona

P14

JAnddepennnanbubie
YpaBHEHHS NEPBOro
nopsiaka

3anaumn, TIPHBOJMMBIE K middepennraIbHbIM
ypaBHeHHsM. OCHOBHBIE NOHSTHA: NEpPBbIH HHTErpal,
obmuit unterpan, sagada Komm. Juddepennmanburie
YpaBHEHHS ¢  pasfe/SIIOIMMHCS  IIEPEMEHHBIMHU.
OnHoOponHbIE nud hepeHIaIbHbIe YpaBHEHHUS.
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Jluneiinple nuddepeHuManbHble  ypaBHEHHS — (METOI
bepnymn, METOJ BapHanuu IIPOM3BOJIBHBIX
IIOCTOSIHHBIX ). Y paBHeHHE bepHyum

F15

uddepennnansHbie
YPaBHEHHS BBICIIHX
MOPSAJAKOB H CHCTEMBbI
nugdepeHHATBHBIX
YPaBHEHHHH

Teopema cymecTBOBaHHS M €IWHCTBEHHOCTH PpeEIlCHHS
i depeHIMaNBHOTO YpaBHEHHs #-ro nopsaka (0e3
J0Ka3aTeNbCTBa). ITonmxenue nopszika
i hepeHIHATEHOTO ypaBHEHHS. Onpenenurens
Bponckoro. Kputepnii nuHeiiHOH 3aBHCHMOCTH CHCTEMBI
byuxuuii.  Kpurtepmii  nuHeiiHOH  HE3aBHCHUMOCTH
pelIeHui TMHeHHOro OAHOPOAHOrO TuddepeHIHaIbHOTO
ypaBHeHHs n-ro nopsaka. CTpykTypa oOLiero pemeHus
THHeHOro OJTHOPOIHOTO I depeHIanEHOTO
ypaBHeHHs n-ro nopsaaka. Ctpykrypa ofiiero perieHus
JMMHERHOro  HeogHopojaHoro  auddepenumanbHOrO
ypaBHeHHs n-ro nopsaka. Iloctpoenne obmero pemenus
JTHHEHHOTO OJIHOPOJIHOTO g depeHIHaTBEHOrO
YPaBHEHHSI  N-TO nopsaka  c TIOCTOSIHHBIMH
kodddunmesTaMu. Meron BapHalMM  IPOM3BOJIBHBIX
ITOCTOSTHHBIX. Hopmansuble CHCTEMBI
TubbepeHIHaIbHBIX YPABHEHHH

P16

KpaTHble HHTerpaJbi

3ajnayd, [NpHBOAAINME K  KpaTHBIM  MHTErpajam.
Omnpenenenne nBoHHOrO MHTerpana. Ero cpoiicTsa.
Bbumcnende IBOHHBIX HHTErpajioB B JEKapTOBBIX
KOOpAMHAaTax. Bpluucienue [ABOHHBIX MHTErpajoB B
KpHBOJIMHEHHBIX KoopauHartax. [lonsipHble KOOPAUHATEL.
IIpunoxenuss JABOMHBIX HHTerpainoB. OnpeneneHue
TpoiiHOoro wuHrerpaja. Ero cBodcTBa. Brruncienue
TPOMHBIX HHTETPAJIOB B JEKAPTOBBIX, LIMIMHIPHYECKHX H
chepudeckux KoopauHatax. IIpunoxenHs  TpOHHBIX
HHTETPajIoB.

P17

Kpusoauneiinbie
HHTErpaJibl

OmnpeneneHne KpHUBOJIMHEHHBIX HHTErpajoB IMEPBOTO H
Broporo poaa. Mx croiictBa u BeraucieHue. Popmyna
I'puna. ITpunoxenuss KpUBOJIUHEHHBIX HHTEIPAIOB

P18

Psane1

Uucnoesle psagel. Cxopumocts. Heo6xoaumble ycnoBus
cxomumoctd. Octatok psiaa. CeoiicTBa cXOAALIMXCA PANOB
[Ipu3HaKku CXOAMMOCTH PSIOB C MOJIOXKUTEILHBIMU YIEHAMH.
Tlpusnaku [lanambepa, Kowm, wHHTerpanbHblii TNpH3HAK.
3HakonepeMeHHble  psabl.  AOcCONOTHas M yClIOBHas
cxomumocTh. IlpuzHak Jleitbnuua. @yHKUHOHAIbHBIE PAbL.
O6nacte cxonumoctd. IlpusHak Beiiepmrpacca. CpoiicTsa
paBHOMepHO cxonsuuxcs panoB. CreneHHble panbl. Teopema
AbGens. Uurerpan cxomnumoctd. CBONCTBA CTEMEHHBIX PSIOB.
Pan Teiinopa. PaznoxxeHue B psan 3j1eMeHTapHbIX (YHKUHH.
ITpumenenue panos Telnopa.

Panbl @ypre. PaznojkeHue B TPHTOHOMETPHUECKHH psaz
®ypbe 001ero BUIa, YeTHBIX H HEUETHBIX (YHKIIH.

2.1.1.4. S3bIK peaaH3alHH MPOrPaMMbI

I[IporpaMma AUCIUILIMHEI pealu3yeTcs Ha roCy1apCcTBEHHOM s3bike Poccuiickoit @enepanun.

2.1.2. YYEBHO-METOIUYECKOE WU HWH®OPMAIIMOHHOE OBECIHEYEHHE

JUCIATLINHEI

MATEMATHKA
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JJIEKTPOHHbIE pecypchl (H3aHMus1)

L.

Abnpaxmanos, B.I'. Briciias maTemaTuka: nuHeliHas anrebpa U aHaTUTHYECKas TEOMETPHS :
[16+] / B.I'. AGnpaxmanoB. — Mocksa : ®JIMHTA, 2019. — 179 ¢. : uin. — Pexxum gocTymna: 1o

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

bangun, K.B. Beicmas wmaremartuka : yuebnux / K.B. Bbangun, B.H. Bamnsikos,
A.B. Pyxocyes ; mon obm. pex. K.B. Banmuna. — 2-e u3z., crep. — Mocksa : @®JIMHTA, 2016.
— 361 c. : Tabn., rpad., cxem. — Pexum goctyma: mo mnoxmmmcke. — URL:

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

. Kyty3o0B, A.C. Maremarndeckuii ananus: nuddepeHnnansHoe H HHTEIpATbHOE HCYHUCIICHHE

bysKmit oxHo# mepemenHoit : [16+] / A.C. Kyty3oB. — 2-e u3n. crep. — Mocksa ; bepnun :
Hupexr-Menua, 2017. — 127 c¢. — Pexum jocryna: mo mnoxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=462166

Jlyary, K.H. Bricmias Martemartvka: pykoBoAcTBO k pemenuro 3amad / K.H. Jlymry,
E.B. Makapos. — 3-e u3j., nepepa6. — Mockaa : ®u3mariut, 2013. — Y. 1. — 217 c. — Pexum
nocryna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=275606

. Tyranbaes, A.A. Briciias wmatematuka. @OYHKIHH HECKOJIBKHMX TEPEMEHHBIX H

HECOOCTBEHHBIE MHTErpaibl: Teopus H 3amaud : [16+] / A.A. Tyranbaer. — Mockea :
@®JIMHTA, 2019. — 120 c¢. : wmn. - Pexum pgoctyma: mo mnomamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=603140

Tyran6aer, A.A. Bricinas mMaTeMaTHKa: OCHOBBI JIHHEHHOH anreOpel. Teopus M 3amaud :
[16+] / A.A. Tyranbaes. — Mocksa : ®JIMHTA, 2019. — 186 c. : un. — Pexxum noctyna: 1o
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=611207

. Tyranbaes, A.A. Beiciias mareMaTruKa: QYHKIIHH MHOTHX NEPEMEHHBIX, JIBOHHBIE U TPOHHBIE

uHTerpainsl : [16+] / A.A. TyranbaeB ; MockoBCKuUit TOCYAapCTBEHHBIH YHHBEPCHTET HM. M.
B. JlomonocBa. — Mockga : ®JIMHTA, 2019. — 228 c¢. : un. — Pexxum gocTyna: no noammcke.

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

. INankun, A.C. 3agaud C pelmeHWsSMH IO BBICIIEH MaTeMaTHKE, TEOPHH BEPOATHOCTEH,

MaTEMAaTHYECKON CTAaTHCTHKE, MATEMATHYECKOMY IIPOrPaMMHPOBAHHIO : yuebHoe mocobue /
A.C. lllankwn, B.A. [llankus. — 9-e u3., crep. — Mocksa : Jlamkos u K°, 2020. —432 ¢. : ui.
— (Yuebuble w3manus g OakamaBpoB). — Pewxmm poctyma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573151

IleuaTHble H30aAHUSA

1.
2.

3

4.

=)

6.

£

Hemun C.E., lemuna E.JI. Anre6pa. Hukuuii Tarun: HTU (¢) Yp®V, 2015. -280 c.
Hemun C.E., lemuna E.JI. Ananutuyeckas reomerpus. Huxnuit Tarun: HTHU (¢) Yp@V,
2016. -250 c.
Hemun C.E., lemuna EJI. JTuddepenumansHoe neuncneHne QyHKIUA OJHON IIEPEMEHHOM.
Huxuuii Tarun: HTU (§) Vp@V, 2014. — 282 c.
Hemun C.E., lemuna E.JI. Heonpenenennsiii uaterpan. Huwxnuii Tarun: HTU () Vp@V,
2011. -130 c.
Hemun C.E., lemuna E.JI. Onpenenennsiii uaterpat. Hwknuit Tarum: HTU (¢) YpdV,
2013.-152c.
Hemun C.E., lemuna E.JI. Kpatusle u xpuBonuneiinsie naTerpansl. Hixuuit Tarmn: HTH
(d) VI'TY-VIIN, 2010. -174 c.
Hemun C.E., lemuna E.JI. Paap1. Huwxunit Tarum: HTU () Yp®V, 2013.-186 c.

IIpodeccnonanbHble 06a3bl AaHHBIX, HHPOPMANHMOHHO-CIIPABOYHBIE H IOHCKOBbLIE
CHCTEMbI
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N —

http://biblioclub.ru/

SH o B

CHUCTEMa

AnekTpoHHO-OubIHOTeUHAas cucTeMa «JIanpy https:/e.Janbook.com
DNeKTpOHHO-OHOIHOTeYHAs

((yHHBepCI/ITeTCI{aH

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

(LIVIOP)

Marepuaasi aas aun ¢ OB3

Bece xomrentr OBC mpeacraBneH B Buae ¢aiioB crnenuanbHOro (GopMaTa s
BOCIIPOM3BEJICHHS] CHHTE3aTOPOM PEYH, a TakK K€ B TeCTOBOM BHJE, NPUTOAHOM Ul IPOUYTEHHUS C
HCIIOIb30BAHHEM IKPAHHOM JIYIIEI U HACTPOUKOM KOHTPACTHOCTH.

bubmuorexa

Ounmnaita»

http://school-collection.edu.ru — exguHast KoywIeKIHMs EPPOBEIX 06pa30BaATENBHBIX PECYPCOB
http://feior.edu.ru - denepanbHbIi HeHTP HHPOPMAITHOHHO-00Pa30BaTEIFHEIX PECYPCOB

2.1.2. MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYHEHHE JUCHUIIJINHBI

MATEMATHKA

Ceegenusi 00 OCHAMIEHHOCTH JHCUMILIMHBI CHEUHAJH3HPOBAHHBIM H J1a0OPaTOPHBIM
o0opyaoBaHHEM H NPOrpaMMHBLIM o0ecnedyeHneM

Ne Bu 3ansTHii HaumenoBanue | OcHaleHHOCTH CIIEIHATBHBIX [lepeuenn
m\ CIENUATbHBIX | TIOMEIIEHHH ¥ IOMEIICHHH JIJIs IPOrpaMMHOTO
I IOMEIIEHUH U CaMOCTOATENLHOM paboThI obecrieueHus.
TIOMeIeHHH 1St PexBU3UTEL
CaMOCTOSITENIEHO [IOITBEPIKIAIOIIETO
1 paboThl JIOKYMEHTa
1 | Jlexuun YuebHas MebGens ayJMTOpHAs ¢ | Microsoft Windows,
ayIUTOpHS I | KOJMMYEeCTBOM pabo4yuX MecT B | O(MCHBIH TaKeT
MIPOBEICHUS COOTBETCTBHU ¢ KoauuecTBoM | Microsoft Office,
TIEKITUOHHBIX cTyneHToB, paboyee mecto | [loroBop Ne  43-
3aHATHH NpernoaaBarels, nocka | 12/1712-2019 oT
ayJIMTOpHasl. 18.11.2019.
Kommiekt IIEPEHOCHOTO
IIPOEKIIMOHHOTO
obopyznoBaHus: HOYTOYK,
IIPOEKTOP, SKPaH Ha INTATHBE.
2 | IlpakTHueckue YuebHas MeGens ayIuTOpHas ¢ | Microsoft Windows,
3aHATHS ayIUTOpHS U | KOJTHMYECTBOM pabounx MecT B | odHCHBIN nakeT
MPOBENEHHUS COOTBETCTBMH ¢ KoiuuecTBOM | Microsoft Office,
IIPAaKTHYECKHX | cTymeHToB, pabouee Mecto | JloroBop Ne 43-
3aHSATHI MIPETIOIaBaTENS, mocka | 12/1712-2019 ot
ayIUTOpHAs. 18.11.2019.
Kommrsiorepnas texHuka: | MathCad 14, Cyer-
IepCOHANLHBIE  KOMIBIOTEpEI, | hakTypa Ne
nepudepuitele  yerpoiictsa, | Tr066970 ot
JIOCTYTI B anekTtpoHHyw | 12.12.2008, 3A0
HHGDOPMAITHOHHO- "CodrJlaitn Tpe#in",
obpazosarensnyio cpeny HTH | GeccpouHo.
(bumuana) Yp®Y, xommiaekt | MathCad 15, Cuer-
JIHLEH3UOHHOT0 daxTypa Ne
nporpammuoro obecriedenusa. | Tr066970 ot
12.12.2008, 3A0
"CodrJlaiin Tpeiin',
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HeccpouHo.

Koncynsranuu YuebHas Mebenp ayIUTOpHast ¢ | Cucrema
ayIUTOPHS IJIs | KOJMYECTBOM paGouydx MeCT B | BUICOKOH(epeHLMH
NPOBENECHHUS COOTBETCTBHH ¢ KommuecTBoM | Apache Openmeetings
KOHCYNBTALMii | CTyZeHTOB, paGodee Mecto | CBOOOAHO
TIpenogaBare’s, fioie | PRCHPOCTRRHACMOC
ayIHTOpHAAL. I10 c oTKpbITEIM
KOZIOM
Texymmii Yyebuasn Mebens ayIUTOpHAas ¢ | OnepaumonHas
KOHTpOJIb, ayJIMTOpHs IVl | KOJMYECTBOM paboumx MecT B | cuctema Windows,
IIPOMEKYTOYHAs | MPOBEJEHHS COOTBETCTBHH C KOJIMYECTBOM 043_"01'"’"" TIaKeT
arrecTanus TEKYIIETro CTyZeHTOB, pabouee MecCTO gf)l:;gz;ﬁ Of;-'{:e .
KOHTPOIIS K IperoaaBaTes ocKa =
npoﬁémquﬂo a)rz)nmgpﬂaﬂ. ’ g 12A712-2019 o
3 18.11.2019.
o e Cucrema  ynpaslieHHs
yueOHBIM KOHTEHTOM U
o0yyeHHeM LCMS
Moodle
CamocrostensHas | [Tomemenus nns | MeGens ayJIuTopHas ¢ | Microsoft Windows,

paboTa CTyIeHTOB

CaMOCTOATEIILHO
1 paboTHI
obygarommxcs

KOJIMYECTBOM pElGO‘II/IX MECT B
COOTBETCTBHH C KOJIHYCCTBOM

CTyZleHTOB, pabodee MecTo
IIpernoaaBaTes, JOCcKa
ayJUTOpHAs.

Komnerorepras TEeXHHKa!
[IEPCOHATBHBIE  KOMIIBIOTEPHI,
nepudepuiiaple  YCTpOHCTBa,
HOJIKITIOYEHHS K ceTH
Wnrepuer, JOCTYII B
JNEKTPOHHYIO
HH(pOPMAIMOHHO-

obpazoBarensHyo cpeny HTH
(bummana) Yp®VY, KoMIIexT
JIMIIEH3HOHHOT'O
[IPOrpaMMHOr0 obecredeHHs.

odHUCHBIN maKeT
Microsoft Office,
Horosop No 43-
12/1712-2019 ot
18.11.2019.
MathCad 14, Cuert-
(axrypa No
Tr066970 ot
12.12.2008, 3A0
"CodrJlaitn Tpeiin",
HeccpouHo.
MathCad 15, Cuert-
daxtypa Ne
Tr066970 ot
12.12.2008, 3A0
"CodrJlaitn Tpeiin",
beccpouHo.
JHorosop Ha
npeiocTaBlIeHIE
IIOCTOSIHHOTO
JOCTYIa K CeTH
WuTepHer oT
30.12.2019 Ne
800037

2.1. PABOYAS ITPOTPAMMA JUCIHUITJIMHBI

PaGouas mporpaMMa AUCIMIDIHHEI COCTABJIEHA aBTOPAMH:

DOU3UKA
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Ne i/m | @amuansa Uma OTyecTBo S cnnly, JlozKHOCTH Honpasnenenne
Y4eHoe 3BaHHe
1 XonplpeB AnekcaHap Crapmmii JenaprameHT
AHaTOJILEBHY IpenojaBaTe | €CTeCTBEHHOHAYYH
1Ib oro o0pazoBaHuUs

2.2.1. COAEP’ KAHUE 1 OCOBEHHOCTH PEAJIN3AIIMU JTUCLIUITJIMHBI

OU3UKA

2.2.1.1. TexHoaoruu 00y4YeHus1, HCIOIL3YeMbIe IPH H3YYeHHH THCHHILTHHLI MOXYIS
CmemanHoe o0y4eHue ¢ UCIO0JIb30BaHHEM OHJIAMH-KypCa.

2.2.1.2. IlnaHupyeMble pe3yabTAThl 00y4eHus (HHIUKATOPHI) 10 AHCHHILIHHE 2

Kox v nanMeHoBanue
IInanupyemsblie pe3yJbTaThl 00y4eHUs (MHIHKATOPHI)

KOMII€ETEHIITHH

3uame:

® OCHOBHBIE IIOHATHA, 3aKOHbBI H MOJECIH MEXaHHKH,
BHGKTPH'-IGCTBE H MarHeTusma, KOHe6aHHﬁ H BOIJIH,
CTATUCTHUYECKOM ¢)H3HI{H H TepMOI[HHaMHKI‘I;

® OCHOBHbIE (DH3HYECKHE BENHYMHBI M  (HU3HYECKHE
KOHCTAHTBI, HX OHpe}Ie.TIeHPIe, CMBICIL, CHOCOﬁbI H
COUHHUIIBI UX HSMEPGHHH;

s (byHnaMeHTaIbHBIE (M3HYECKHE OIBITHL, HX PpOJib B
Pa3BHUTHH HAYKH;

L] Ha3HAQ4YEHHUE H HpKHHHHBI I[eI‘;ICTBI/Iﬂ BAKHEHIITHX
(GH3HYECKHX IPHOOPOB.

OIIK-1. CriocoGen Yamemo:

® 00BICHUTH OCHOBHBIE HAOMIOaEMBIe TIPHPOIHEIE U
TEXHOTEHHEBIE SIBNIeHHS U 3 (EKThI ¢ TO3ULIHIA
(yHIaMEHTATBHBIX (PU3MYECKHUX B3aHMOICHCTRHIA,

(GOpMYyITHPOBATH H pelIaTh
3a/1a4i, OTHOCSIIHECS K

mpopecCHOHANBHO HCTOJIKOBBIBATE CMBICIT (PU3HUECKUX BETTHIMH U TIOHSTHIHA;

ACATETIEHOCTH, IIPHMEHSS ®  3aIUCHIBATEL YPaBHEHUS sl PU3HYECKUX BEJIMYHH,

byHIaMeHTaIbHbIE 3HAHUS 3aIMCBHIBATE YPABHEHHUS MIPOLIECCa H HAXOAUTE €T0 PEIICHHE;

OCHOBHBIX SaKOHOMepHOCTeﬁ L] pa60'raT5 C npn6opaMH Hu 060py,uonaHHeM COBpCMCHHOfI
¢u3nyeckoit naboparopu;

Pa3BHTHA IIPHPOJBI, YEIOBEKA

L]
1 obIecTBa HCIIOJIb30BaTh pa3/IM4YHBIC METOAHKH ¢H3K‘IECKHX

H3MepeHHH B 00paboTKH SKCIIEPUMEHTAIBHBIX JIAHHBIX, B
TOM HHCIIE C IPUMEHEHHEM KOMITBIOTEPHOH TEXHUKU U
HH(POPMALMOHHBIX TEXHOJIOTHI NIPH pEIleHUH 3aay;

®  JCIOJIB30BATh METOBI (DH3HYECKOIO H MATEMAaTHYECKOTO
MOJICTMPOBAHMS, & TAKKe IIPUMEHATH METOIBI (PU3HKO-
MaTeMaTH4YeCKOIo aHaIi3a K PEIICHAIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX 1 TeXHUYECKUX ITpobeM

Bnaoemy:
° HaBBIKAMHU HCIOJIB30BaHUS METOIOB HH3HYECKOTO
MOJEJIMPOBAaHHUS B HHXXEHEPHOH ITPaKTHKE;
. IIPHMEHEHHs OCHOBHBIX METOZIOB (PH3HKO-

MaTeMaTHYECKOI'o aHaliu3a JJist peIneHHU s
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€CTECTBEHHOHAYYHBIX 3a/1a4;
NPaBUIBHOM 3KCILTyaTallud OCHOBHBIX TPHOOPOB H
o0opynoBaHus COBpeMEHHOH (pu3nueckoi jaboparopun;
00paboTKK ¥ MHTEPIIPETAIIMH PE3YIBTATOB
3KCIIEPMMEHTA, B TOM YHCIIE C IPUMEHEHHEM
KOMITBIOTEPHOH TEXHUKH U MH(OPMAIIMOHHBIX
TEXHOJIOTHIA.

OIIK-2. Cnocoben
bopManu30BHIBATE U peINaTh
3a1a4H, OTHOCSAIIHNECS K .
npodeccHOHATBHOM
NeATeNbHOCTH, UCTIONIB3Ys
METOJIbl MOZIETIHPOBAHUS H
MaTeMaTH4ecKOoro aHalu3a.

Snamp:

Vuvemn:

Bnaoemn:

bynnaMeHTanbHble (QU3MYECKHE IOHSATHA M TEOPHUH
KJJaCCHYECKOH M COBPEMEHHOH (DH3HKH.

HCIIOJIB30BATh 3HAHUS O COBPEMEHHOH (H3MUecKoi KapTuHe
MHpa ¥ 3BoIOIMH BeenenHoi, MpocTpaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOEHHH BEINECTBA |15t
TIOHMMAaHHsI OKPY KArOILETr0 MUPa U ABJIEHUH ITPHPO/IBI;
TIPUMEHSTH (PU3UKO-MaTEMaTHIECKHE METO/IBI IS CO3IaHHsA
HOBBIX CPEZICTB U3MEPEHHS, METOIOB U3MEPEHUSA U METOTHK
M3MepeHHH, pa3pabaThIBaTh M PEIAraTh IUIaH IPOBEICHH S
(u3IYecKoro uccneaoBanus, GopMyIMpPOBATH BBIBOIbI,
OLICHHMBATh COOTBETCTBHE BHIBOZIOB IIOJIyYEHHBIM JaHHBIM,
OLICHMBATh HAyYHYIO H IIPHKIAIHYIO 3HA9YUMOCTb CBOEH
pa3paboTKu.

MeToIaMH (QH3HKO-MAaTEMAaTHYECKOTO OIMCaHUs H
MOJIETHPOBAHHUS IIMPOKOTO Ki1acca PU3NIECKUX SBICHHH
H TIPOIIECCOB, ONPEAIAIONINX IPHHIHIIEI PabOThI
Pa3IMYHBIX TEXHHYECKHX YCTPOHCTB.

OIIK 3. Cnocoben
IIPOBOJUTE HCCIIEI0BAHHUS U
MU3BICKAHUS /IS peIleHus
NPHKJIATHBIX HHKEHEPHBIX
3aJ]ay OTHOCAIIHXCA K

npodeccroHaNTBHO Vumems:

NEeATEeIbHOCTH, BKIIIOYAs o
NPOBEICHHE H3MEPEHHIA,

IUIaHHPOBAHHUE U [I0CTAHOBKy | D1d0emb:

SKCIIEPHMEHTOB, ¢

MHTEPIPETALHIO
TIOJIy4EeHHBIX Pe3YJIBTATOB

3name:

TEOPETHYECKHEe OCHOBBHI, OCHOBHBIE TIOHATHS, 3aKOHBI H
MOJIeTH MEXaHHKH, MOJIEKYISPHOH (bu3uky,
ANEKTPUYECTBa M MarHeTH3Ma, TEOPUH KosneOaHui U BOJH,
TePMOJIWHAMHKH U CTATHCTHYECKOH (PH3HKY;

[OHHMATh, H3JIaraTh ¥ KPHTHYECKH aHATM3UPOBATH 6230BYIO
obmedu3ngecKyro HHHOPMAIHIO;

bu3ngecKIMHU U MaTEMaTHYECKUMH METOJIAMH
00paboTky U aHaIM3a HHGOpMALKH B 0OnacTH o0men
(buU3MKH.

2.2.1.3. Copep:xaHue JHCHHIUIHHbI 2

Kon
Paznen, Tema
pasaeJa, Conep:xanne
e JTUCIHHILTHHBI
Mexauuueckoe JIBMXKEHHE Kak npocTeifmas GopMa IBHKEHHS
R marepun. [IpeicTaBieHHe O CBOMCTBaxX IIPOCTpaHCTBA H
P1 u BpEMEHH, JieXalllie B OCHOBE KIIaCCHYECKOM MEXaHMKH.
MaTepPHATBHON TOYKH
OuzpyecKkue MOJEIH: MaTepHalbHas TOYKa, CHCTEMa
MaTepHAIBHBEIX TOUeK, aOCOIIOTHO TBEPJOE TEIO.
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Cucremsr otcuera. [lepememenue u myth. TpaexkTopus
nBmkeHusa. CKOpOCTh M YCKOpPEHHE MaTepHalbHOM TOUKH, KaK
NPOM3BOJIHBIE pamuyca-BeKTopa Mo BpeMeHH. CKOpPOCTh H
YCKOpEHHE NpH KpUBOJHHEiHOM nBHxeHuH. HopmanpHOE H
TaHIeHIHAJIbHOE YCKOPEHHUS.

P2

JMHamMuKa MaTepHaIbHON
To4ku. Pabota u 3Heprus

HuepnuaneHsle cucrembl otcuera. Macca tena. Cuia.
Ilepsrlit 3akon Herorona. Muepuus. Bropoii 3akoH Herorona.
WMnynec Tena W uMmmynbc cuibl. Tperuil 3axoH HproToHa.
Yupyrue cuibl, CHIIBI TATOTEHHS, CHIIBI TPEHHUSL.

BHremnue u BHyTpeHHHMe cHIBL LleHTp Macc MexaHMYecKoH
CHCTEMBl M 3aKOH €ro JIBHXXEHHA. 3aKOH COXpaHEeHHs
HUMITyJIbCA.

PaboTa nocTosiHHOH M nepeMeHHOH CHilbl. MOIIHOCTE CHIIBL
Kunernyeckas 3HEpPrus MeXaHH4YeCKOH CHCTEMBI U €€ CBA3b C
paboTOH CHJI, NPHIOXKEHHBIX K CHUCTeMe. OHeprus Kak
YHUBepcalibHas Mepa pa3iu4HbIX (OpM IBHKCHHS U
B3aHMOJIEHCTBHH.

ITone xaxk ¢opma MaTepuu, OCYINECTBIAIONAs CHIOBOE
B3aUMO/IeHCTBHE MEXIY JacTHIIAMH BEILECTBA.
KoHcepBaTHBHBIE M JUCCHIIATHBHBIE CHIBL JlMccHnanus
sHepruu. IloTeHnuanbHas Heprus MaTepUallbHOM TOYKH BO
BHEIIIHEM CHJIOBOM I1ojie. (@536 nomeHyuansHou sHepauu ¢
KOHCePEamueHol Cuwiol, Oelicmeyloujeil Ha Mamepualbhyio
mouxy. Ilonsmue o 2paduenme cKansApHou  QyHKyuU
KOOpOuHam.

ITorennuanpHas 3HEprus ynpyro AehopMHpPOBaHHOIO Tela,
JIBYX B3aHMOJEHCTBYIOLIMX Macc, MOAHATOrO Hajx 3emieH
Tena ¥ 3emud. ['paduyeckoe npeacTaBlIeHHe OTCHIHAIBHOM
sHepruu. [loTeHHanbHbIe «IMBI» H «Oapbeph».

3akoH COXpaHeHHd MeXaHU4eCKoH SHEPTHUH.
OOwedu3nyecknii 3aKOH COXpaHEHHUS DSHEPIrUH. 3aKOHBI
COXpaHEHHsI KaK TposiBlieHHe (YyHJAaMEHTAIBHBIX CBOMCTB
npocTpancTsa U BpeMmeru. Coynapenue abcoMOTHO YIPYTHX H

HEYNPYTHX TEJI.

P3

Mexanuka TBEPAOTO TEJla

VrnoBele CKOpPOCTH M YCKODEHHE, HX CBfA3b C JIMHEHHBIMH
CKOPOCTSIMH M YCKOpPEHMSIMH TOYEK BpaIIaIoOLIErocs Tea.
MoMeHT CHJIBI H MOMEHT UMITYJIbCa MEXaHHYECKON CHCTEMBI.
MoMeHT HHepUMH Tella OTHOCHTEILHO OcH. Teopema
[reiitnepa. MoMeHT HMIydbca Tela  OTHOCHTEIILHO
HEMOJBH)XKHOM ocu  BpameHud. (OcHOBHOe ypaBHEHHE
IMHAMHKH  BpallaTe]bHOro  ABWkeHHs. KuneTmdeckas
SHEprusi Bpalnaroierocs tena. Pabora mpH BpalmatelbHOM
JBH)KEHHH. 3aKOH COXpaHEHHS MOMEHTa UMITYJIbCa.

Tupocronuuecxuii a¢hghexm. Ilonamue o npeyeccui.

P4

DneMeHTEl cnenyaasHol
TECOPHUH OTHOCHTCIIBHOCTH

MexaHW4eCKHI TPUHITAIT OTHOCHTENbHOCTH. [IpeobpazoBanue
amines.

IToctynaTel  cmenuanbHOH ~ TEOPHMHM  OTHOCHTEILHOCTH.
ITpeobpazopanue Jlopenua. CreacTtBus U3 NpeoOpa3oBaHHH
Jlopenna (OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH COOBITHIA,
OTHOCHTEJIBHOCTH  JJIMH W TPOMEXKYTKOB  BPEMEHH).
[TpocTpaHcTBeHHO-BpEeMEHHON HHTEpBal. PensaTHBHCTCKHI
3aKOH CJIOXKEHHUS CKOPOCTEM.

OCHOBHO#H 3aKOH PEISTHBHCTCKON NHHAMHMKHM MaTEpHAIbHOM
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TOUKH. PeNATHBUCTCKOE BBIpOKEHHE IS KHHETHYECKOH
SHEpPrHH. JHeprus cBs3M cucTeMbl. COOTHOIIEHHE MEXKIY
IOJTHOH DJHEprHedl W MMIYJIbCOM YacTHIBL | paHHIBI
IIPUMEHMMOCTH KJIACCHYECKOH MEXaHHKH.

PS

DneMeHTHI KIIaCCHYEeCKON
CTaTUCTHKH Makcseia-
Bonbivana. SIsnenus
nepeHoca B razax

Crarucruyeckuit " TepMOIMHAMHYECKHiT METO/bI
HCCIIEIOBaHHUS MaKpOCKOIHYECKHX CHCTEM.
Tepmonunamuueckre napamerpel. PaBHOBECHBIE COCTOSHMS U
npolrecchl. MeansHsbli ras.

Pacnpenenenne MaxkcBemia. Pacnpenenenue wacTui 1o
CKOPOCTSIM M O3HEPTHsM TeIJOBOro IBMKeHHA. CKOpocTH
TEMNOBOro ABMKeHHUs Monekyn. Onsit IllTepHa.

OcHOBHOE ypaBHEHHE MOJEKYIIPHO-KMHETHYECKOH TEOpHH
HIEalbHBIX Tra30B. MoneKyIapHO-KHHETHYECKHH  CMBICI
teMnepatypsl. OCHOBHOE YpaBHEHHE COCTOSHHUSI HJ€albHBIX
rasoB. M3onponeccs! B #eanbHbIX ra3ax. I'a3oBble 3aKOHBL
Yncno cremeHedt cBoOOaBI MONEKyld. 3aKOH pPaBHOMEPHOTO
pacnpezieleHHss 3HEpPrHM IO CTeNeHsM CBOOOABI MOJIEKYIL.
Cpennsist KuHeTHYECKast SHEPTUS MOJIEKYIL.

Wpeanenblii ra3 B moje TsAroreHus. bapomerpuueckas
popmyna. 3akoH BosbiMaHa a1 pacnpeneneHHsl YacTHII BO
BHEIHEM NoTeHUuanbHoM noie. Onsrtel [leppena.

Cpennee 4McIO CTONKHOBEHUH W cpelHss IUIMHA CBOOOIHOIO
npobera Monekyn. Bpems penakcauuu. Baxyym. SBnenus
IepeHoca B TEPMOJMHAMHYECKH HEPAaBHOBECHBIX CHCTEMaXx.
OnertHele  3akoHBl  AU(GQY3HH, TEIUIONPOBOJAHOCTH H
BHYTPEHHEro TpeHHs. MOneKyIspHO-KHHETHYECKas TEOpHs
3THX SIBJIEHHH. 3aBHCHMOCTh KO3()(DHIMEHTOB NepeHoca OT
JIABJIEHUS ¥ TEMIIEPATYPHL.

Mexanuzm muddy3un B razax, JKHAKOCTAX U TBEPABIX TeNax.
BsI3KOCTh ra3oB M XKUIKOCTEH.

P6

OCHOBHEIE 3aKOHEI
TEPMOINHAMHUKH.
PeannHrle rasol

O6paruMble M HeoOpaTUMBIE, KpYroBble H HEKPYIOBEHIE
npoueccel. PaboTa rasa npu ero pacliipeHHH.

KomnuectBo TemioTel. BHYTpeHHSS 9SHEpPrusi CHCTEMEL.
BHYTpeHHsis1 SHEPrHs AEABHOTO ras3a. TennoeMKoCTb.
Ilepoe Hayano TtepMoAMHaMHKH. IlpaMeHeHHe mEepBOro
Hayajla TePMOJHWHAMHKH K HM30IIpolleccaM HIealbHOro rasa.
AnwmabatHslii mporecc.

3aBHCHMOCTh TEIUIOEMKOCTH HIEaJIBHOrO Trasa OT BHIA
Iponecca U3MEeHeHHs ero coctosHus. Knaccuueckas Teopus
TEIUIOEMKOCTEH MJIeaTbHBIX Ta30B U €€ O'PaHUYEHHOCTb.
Bropoe Hawano TepmoauHamuku. HeoOpatumocte u
HaNpaBIEHHOCTb  CaMONPOM3BOJBHBIX  IIPOLIECCOB B
3aMKHYTBIX CHCTEMax. [epMoJMHaMHYecKas BEPOATHOCTb
MaKpOCOCTOSIHHS. DHTponusA. PacueT M3MeHeHMs SHTPOIHH C
IIOMOIIBIO HHTErpajia IIPUBEIEHHBIX TEIIOT.

Mukn Kapuo. KIIJ upeansHo#t TeruioBod MammHbL TpeTbe
Ha4ajio TepMOAMHAMHUKH.

Omcmynnenuss om 3akon06é uodeanvhvix 2a306. Cunbl U
nomeHyuaNbHas IHepaus MEHCMONEKYIAPHO20
gsaumooeticmeus.  Dpexmusnvili  ouamemp  MOJEKYI.
Vpasnenue Ban-dep-Baanvca. CpasHenue uzomepm Bawn-Oep-
Baanvca ¢ sxcnepumeHmanbHbuIMU.

Buympeunsa  snepeus  peanvnozo  2asza.  Kpumuueckoe
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cocmosHue. Pazoewvie nepexodvl. Tennogoe dguxcenue yacmuy
6 Jicuoxocmax u meepovix menax. OcobeHHocMU HCUOKO20 U
meepoozo  COCMOAHUU  Beujecmad. Kpucmannuveckas
peuiemxa.

P7

DNeKTpocTaTHKa

Onexrpuueckuit 3apsa.  JluckpetHocTh  3apsja. 3akoH
coXpaHeHHs 3apsna. BsaumoneilicTBHe 3apsgoB. 3akoH
Kynona. DJEeKTPOCTAaTHYECKOE ToJIE. [Ipunumn
cynepno3unuy. HanpsokeHHOCTh 3JIEKTPOCTATHYECKOTO OIS,
Pacuer anexTpocraTHdecKux o€ METOAOM CYNEPIO3UIIUH.
Ilone  snexTpudeckoro IHIIOJS. IToTox BEKTOpa
HanpspkeHHOCTH. Teopema ["aycca s 31€KTpOCTaTHUECKOTO
IIOJI B BaKyyMe H ee IpHMEHEHHe K pacueTy mosei. Pabora
CHJI 3neKTpocTatuueckoro nomst. [lupkymsuus BekTopa
HanpspkeHHOCTH. [loTeHIMan 3IeKTPOCTATHYECKOro IOJIs.
[ToreHnmaneHbI  XapakTep 3IEKTPOCTATHYECKOIO  IOJIS.
HanpskeHHOCTR 37I€KTPOCTATHYECKOTO MOJsS Kak TIPagHeHT
NIOTEHIIHANA.

CpobGomHple W CBA3aHHBIE 3apsiibl B JUIJIEKTPHKAX.
Huonexrtpuku.  Tunsl  gusnekTpukoB.  [lomsipuzanus
OUAIEKTPUKOB. BekTtop mnomspuzauuu. JusnexTpuyeckas
BOCIIDHHMYHBOCTh ~ BEIECTBA. BEKTOp  3J1E€KTPHYECKOTO
cmemenus. Teopema ["aycca anst 3IeKTpOCTaTHYECKOTO MOJIS
B auwdnextpukax.  OTHOCHTENbHAss  AUINEKTpUYECKas
IIPOHHIIAEMOCTH CPEIbL.

Yenosus ma epanuye paszdena 08yx Ousnexmpudeckux cpeo.
Husnexmpuru ¢ ocobeimu ceoticmeamu. Ce2HemoaneKmpuxiu.
Ilve3z021exmpuyeckuti agpgexm.

Ilone BHYTpH TPOBOJAHHKA M y €ro IIOBEPXHOCTH.
Pacmpenenenne 3apsga B TNPOBOJHHKE. OJIEKTPOEMKOCTb
YEIMHEHHOTO IPOBOJHHKA. B3aWMHas 3J1E€KTPOEMKOCTh JBYX
npoBOAHUKOB. KoOHIOEHcAaTOpel.  DHEprusi  3apsKEHHBIX
IIPOBOJTHUKOB: YeJIMHEHHOTO TIPOBOJHMKA, KOHAEHCaTOpa H
CHCTEMBI POBOJHUKOB. DHEPTHSI IEKTPOCTATUYECKOTO MOJIS.
O6beMHast NI0THOCTH SHEPTHH.

P8

TTocTostHHEBIH
JIEKTPHYECKHI TOK

ITocTosiHHbIA anexkTpuueckuii Tok. Cuna Toka. [InoTHOCTB
TOKa. YCJIOBHS CYIIECTBOBAaHHS JIEKTPHYECKOTO TOKa.
CropoHHHE CHIBI B 3JEKTpU4YecKOH menu. PasHocTh
NOTEHLHANOB,  3JJEKTPOABMXKYINAS  CHJIa,  HaIpsIKEHHE.
O606menHnpIit 3akoH OMa B uHTerpansHo#i popme. 3akon Oma
B JOKanbHOH ¢opme. Pabora m MomHOCT TOKa. 3aKOH
Ibxoynsa-Jlenna. 3akon [Dxoynsa-Jlenna B mokampHOM dopme.
PazperBnennas  uemb. IlpaBuma  Kupxroda. Pacuer
Pa3BETBICHHEIX IETICH.

Knaccuueckas snexmponnas meopus 31eKmMponpoeooHoCmu
Memannog u ee onvimHwvle 060cHo8anus. Buleoo 3axonoe Oma
u Hocoyns-Jlenya u3 snekmponHbIX npeocmaeieHui. 3aKoH
Buoemana-@panya. 3ampyoHeHus KIACCUYECKOU Meopuu
INEeKMPONPOBOOHOCMU ~ MEMaiI06. Paboma 8b1x00d
INEKMPOHa U3 Mmemauid. OMUCCUOHHblE SGIeHUEe U UX
npuMeHeHue.

Onexmpuyeckuii moxk 6 easax. Honuzayus u pekomOuHayus
monexkyn 6 eaze. IloosudscHocmv HOcumeneu  3apsaoda.
Hecamocmosmenonvlii  u  camocmosmenvHulil  2a308ble
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paspaoel. Ilnasma. TepmosnexkmpoHHAs IMUCCUSL.

P9

DNeKTpOMarHeTH3M

MarnuTtHOe nosie. BeKTOp MarHUTHOH HHAYKIMHA. MarHuTHBIH
MOMEHT KOHTYpa ¢ TOKOM. MarHuTHoe moiie 3jeMeHTa TOKa.
3axkoH buo-CaBapa-Jlannaca ¥ ero nmpuMEHEHHE K pacyery
MarHMTHOro mons. MarHuTtHoe Toje NpSMOJIHHEHHOro
IIPOBOJHHUKA C TOKOM. MarHuTHOe 1oJjie KpyroBOTO TOKa.
IMpKynsuus BeKTOpa MArHUTHOM MHAYKIMH. 3aKOH IIOJHOTO
TOKa /I MarHUTHOTO IIOJISI B BaKyyMe M €r0 IpHMeHeHHe K
pacyeTy IONIs COJIeHOMJa M Topouza. Buxpemoil xapaxTep
MarHMTHOTO TOJIS.

3akoH Awmmnepa. BsaumopeiicTBue napajieIbHbIX
IPOBOAHUKOB ¢ ToKoM. OmnpeneneHue eIWHHIEI Toka — |
amrep. KoHTyp ¢ TOKOM B MAarHHUTHOM IOjie. DHEPrHs
B3aMMOJEHCTBUS KOHTypa C TOKOM B MAarHWTHOM IIOJE.
Teopema I'aycca qns marautHOrO nosns. Pabora nepemerienus
IPOBOJHHKA M KOHTYpa ¢ TOKOM B MarHUTHOM IIOJIE.

Cuna Jlopenna. [IpuxeHne 3apsKeHHBIX YaCTHII B MATHUTHOM
none. IlpuHumn felfcTBHMS NOUKIHMYECKHX YCKOpHTeneit
3apspkeHHBIX uyacTHL. Jddexkr Xomna. [lpuHnun paboTsl

MTI JI-reneparopa.
Maruetiku. XapakTepUCTUKH MarHHTHOTO TOJIs B BEIIECTBE.
Hamarau4yeHHOCTb. MaruuTtHast BOCIPHHMYHBOCTb.

HanpsokeHHOCTP ~ MArHMTHOTO  IIOJE B BEHIECTBE.
OTHOocuTENnbHAass  MarHUTHas  NPOHHIAEMOCTh  CpeIbl.
Opbumanenvili  MazHUMHBIU U MEXAHUYECKUU MOMEHNbI
anekmpona 6 amome. OpbumanvHoe  2UPOMAZHUMHOE
omuouieHue. Oneim Ounwimetna-oe Iaaza. Cnunoevie
MAzHUMHbIE MOMEHMbI.

ATtoM B MarHWTHOM mone. Jlua- W TapaMarHeTHKH.
DneMeHTapHas TeOpHs JAMaMarHeTHaMa. JJeMeHTapHas
TeOpusi  mapamarHetusma.  @eppomarHeTukH.  Kpupas
HaMarHW4yMBaHus. MAarHUTHBIA TUCTepe3suc. Msrkue W
JKECTKHE MarHuTHele MarepHanbl. Touka Kiopu. [loMeHBL.
ITonsiTve 0 cIHHOBOH NpUpoje heppoMarHeTu3Ma.

SBnenune 3JIEKTPOMArHUTHOM HHIYKIHH. 3aKkoH
JNeKTpoMarHuTHO# uHAyKuHH @apanes. 3akoH JleHna.
BoznukHoBenne 3/1C HHOYKIIHHE B TPOBOJAHUKE, ABHIKYLIEMCS
B MarHMTHOM II0JIE ¥ B paMKe, paBHOMEPHO BpalIaoLIeiics B
0J/IHOPOJIHOM MarHUTHOM TI0JIE.

Camounnnykuus. MHIYKTHBHOCTE KOHTYpa. 3aKOH H3MEHEHHS
TOKa NpPH 3aMBIKAHHH H pasMbIKaHuH liend. CKuH-3Q¢eKT.
B3aumnuas uHaykuus. BzauMHas HHIYKTHBHOCTD.

DHeprusi CHCTeMBI TIPOBOAHHUKOB ¢ TokoM. OOnemHas
IUIOTHOCTh SHEPTHH MAarHUTHOTO TIOJIA.

Ob6o0menue 3aKkoHa 3JIeKTPOMArHUTHOH HHAYKIMHA. BuxpeBoe
anexTpudeckoe moiie. berarpon. Tok cMmenienus. YpaBHEHHS
MaxkcBenna Ui 3JeKTPOMArHUTHOTO IOJNS B MHTETPATIbHOM
tbopme 1 uX PHU3AUECKHI CMBICTL.

P10

Mexannueckue u
3JIeKTPOMAarHUTHEIE
Koyiebanusa

IlonsTHe o KonebaTenbHBIX IIpoueccax. [ apMOHHYECKHE
Konebanus. KunemaTHka rapMOHMUYECKMX  KosieOaHHH.
HuddepennuansHoe ypaBHeHHe rapMOHHYECKUX KojeOaHMH.
[IpyXuHHBIH, MaTeMaTHYeCKHH H (QU3HUECKHH MAasTHHKH.
OHeprus rapMOHHMYECKHMX Konebanuii. MeTon BEKTOpPHBIX
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nuarpamM. KommexcHas ¢opma mpencrtaBieHus KoneOaHuii.
Cnoxenne rapMoHMYECKHX KoyeGaHMil OJHOTO HampaBleHHs
M OJWHAKOBOH wacToTel. buenus. CnoxeHue B3aHMHO
NEepIeHAUKYIIpHBIX Konebanuil. CBobomHble 3aTyxaromue
xonebanus. JluddepeHnnanbHoe ypaBHEHHE 3aTyXarOLIMX
Kosebanuii ¥ ero pemenue. Jlorapudmuydeckuil JIeKpeMeHT
3atyxaHus. Jugghepenyuanvroe ypasHeHUue 6bIHYHCOEHHbIX
konebanuil. Amnaumyoa u pasa eviHyHCOeHHbIX KoaebaHuil.
Pezonanc.

Onexrpuyeckuii  kosnebarenbHbIi  KOHTYp. CBoOoxHbIE
9NMEKTPOMarHuTHele Koje0aHust B 3aKpBITOM HACATBHOM
KonebaTeIbHOM KOHTYpe. 3aTyxalollue 3JIeKTPOMarHUTHBIE
Konebanus. 3aBUCHMOCTH YacTOTHl 3aTyXAIOLIMX KoneOaHHi
OT CONPOTHBIEHHS. ATepHOIMYecKUil pa3psa KOHAeHcaTopa.
Boiryocoennvie snekmpudeckue xonebanus. Pezonanc moxa u
HAaNPANCEHUSL.

BonnoBrie mponeccel. Obpa3zoBaHue BOIH B YNPYTOH cCpeje.
IIpononbHble M momepedHble Oeryinue BONHBL. BOIHOBBIE
nosepxHoctd. @poHT BomHBL PazoBas ckopocTh. JlnHMHA
BOJIHEL Bonnosoe YHUCIIO. [IpuHIMI [oiirenca.
CunycoupanbHbple  (rapMOHMYECKHE) BOJIHBL Y paBHEHHE
Oerymeii BonmHbl. BomHOBOe ypaBHeHHe. [lucrepcHss BOJH.
OHeprust BOJHBL [IpHHIMN Cynepno3uiMu BoNH. BomHOBOMH
IIaKeT. ['pynnosast CKOPOCTb. KorepeHTHOCTE.
P11 BonHbl Wutepbepenmus BoiH. CTosiue BOJNHBI. YpaBHEHHE CTOAYEH
BonHbL M3menenue ¢as3pl npu oTpaxkeHnH BoyHbL Konebanus
CTPYHBIL.

BonHoBOe ypaBHEeHHE 3JIEKTPOMArHUTHOH BOJIHBL Y paBHEHHE
IUIOCKOH MOHOXPOMATHYECKOH 3JeKTPOMAarHUTHOH BOJIHBL
OCHOBHBIE CBOMCTBAa 3JE€KTPOMArHUTHBIX BOJH. DHEPrus H
HMHTEHCHBHOCTh JJIEKTPOMArHUTHOH BoNHEL IloTOoK sHEpruu.
Bektop IloiinTuHra. JlaBaeHue 3I€KTPOMAarHUTHBIX BOJH.
Wznyuenne pumnons.

2.2.1.4. 5I3pIk peaJH3anHH NPOrpaMMbI
IIporpamMma qMCHUIIMHBI peaau3yeTcs Ha ToCyJapcTBeHHOM s3bike Poccuiickoi denepanun.

2.2.2. YYEBHO-METOJUYECKOE U HWH®OPMAIIMOHHOE OBECIIEYEHHME
JUCIUTIJIMHBI ®U3UKA

JJIeKTPOHHBIE pecypchl (H3TaHHs)

1. Craponybuesa, I'.Il. Kypc nekuuit no ¢usuke: MexaHuka, MojeKynspHas (GH3UKa,
TepMOAMHAMUKa. DnekTpuyecTBo u marHetusMm / I'.I1. Crapony6uera, A.A. XaueHxko ;
®enepanbHOE rocyAapcTBeHHOe OI0MKeTHOe 00pa3oBaTeNbHOE YUPEIKIEHHUE BBICILIETO
npodeccHOHaANBHOTO o0b0pazoBanusg CTaBpPONOJNBLCKHE TOCYIApCTBEHHBINH —arpapHbIi
ynuBepcuteT. — CraBpononp : CTaBpOnoJbCKHH TOCYIApCTBEHHBIH —arpapHBIA
yauBepcuter, 2017. — 169 c. : mn. — Pexum poctynma: mo moxmmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.
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2. HukepoB, B.A. ®u3uka [uis By30B: MexaHMKa M MOJEKyIspHas ¢usuka : [16+] /
B.A. Huxepos. — Mocksa : Jlamkos u K° 2019. — 136 c. : w1 — PexxuMm qoctyma: 1o
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=116499.

3. Huxkepos, B.A. ®usuxa: coBpeMenssli Kypc / B.A. HukepoB. — 4-¢ u31. — Mocksa :
Hamxo u K°, 2019. — 452 c. : un. — Pexum gocryna: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

4. A6npaxmanopa, A.X. @usnuka. DnexTpudecTBo: TeKcThl Jekimii / A.X. AGapaxMaHoBa ;
MunucrepctBo  obpasoBanms u  Haykm P®, Kasanckuii  HaIMOHAIBHBIA
HCCIIeIOBATENbCKUN TeXHOIOTHYeCKui yHuBepcuTeT. — Kasanp : KaszaHckuii Hay4HO-
HCCIIEI0BATE/IbCKHM TEXHOIOTHYeCkHi yHuBepcutet, 2018. — 120 c. : cxem., Tabin., ui. —
Pexum JOCTYyTIA: o TIOIIIHACKE. = URL:
http://biblioclub.ru/index.php?page=book&id=500426.

5. ®wusuka: npakTukyM. B 3 u. Y. 1. Mexauuka. MonekynspHas Qu3nKa H TEPMOJIHHAMHKA
/aBT.-cocT. A.A. XonsipeB, K.U. Kopuucuk ; M-Bo o6pazosanus v Hayku PO ; DTAOY
BIIO «Yp®V um. Ileproro Ilpesunenta Poccun b.H. Ensuunay, Huskaerarui. TeXHOI.
uH-T (¢uin.). — Huwxauii Tarun : HTU (¢) Yp®@V, 2018. — http://elib.ntiustu.ru/97#target-
1649

6. Ouzpxa: npakTukyM. B 3 u. Y. 2. Dnexrponunamuka. KoneGanus U BOJHBI /aBT.-COCT.
K.H. Kopnucuk, A.A. XonsipeB ; M-Bo oOpazoBanus u Hayku PO ; ®I'AOY BIIO
«Yp®VY um. Ileproro Ilpesunenta Poccun b.H. Enpuuna», HuwkHerarun. TeXHo1. HH-T
(dun.). — Huxnuit Tarun : HTU (¢) Yp@V, 2018. — http://elib.ntiustu.ru/97#target-1650

7. Ousnmyeckuit mpaktukym: B 3 4. Y. 1. Mexanuka. Monekynspuas (usnka u
TepMoaMHaMuKa /aBT.-cocT. A.A. XozawipeB, K.M. Kopuucuk; M-Bo obpasoBanus H
Hayki PO ; ®I'AOV BIIO «Yp®V um. [eproro Ilpesunenta Poccuu B.H. Ensuunay,
Hwxuerarun. texnon. uH-T (bmn). — Hmwkawmit Tarun : HTU (¢) Yp@V, 2018. —
http://elib.ntiustu.ru/97#target-1651

IleyaTHbIe H3MaAHUSA
He ucnons3yiores

Ilpodeccuonanpubie 6asbl JaHHBLIX, HHGOPMAIMOHHO-CIPABOYHBLIE ¥ INOHCKOBBIE
CHCTEMBbI

6. DnexkTpoHHO-OMONHOTeYHas cucteMa «Jlanes» https://e.lanbook.com

7. OnexTtpoHHO-OMOnHOTe4yHas  cmcTeMa  «YHHBepcuTeTcKas — bubmmoreka — Owunaitay
http://biblioclub.ru/

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

9. http://school-collection.edu.ru — euHas KoJUTeKIHs E(POBBIX 00pa30BaTEIBHBIX PECYPCOB

10. http:/fcior.edu.ru - @enepanbHblii HeHTp HHGOPMAIOHHO-00PA30BATEBHEIX PECYPCOB

(PLIHUOP)

Hepnonnqecmle H3JaHUA

1. BectHux Mockosckoro yHusepcuteta. Cepus 3: @usnka. ACTpOHOMHES -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508

2. Bectnuk Cankr-IletepGyprekoro yuusepeutera. ®u3nka u XUMHUS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

3. HuxeHepHO-(pH3HUECKHUIT KypHAIT -

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

4. Vcnexu puzuyeckux Hayk — https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325
Hayuno-nonynspusiii pu3uKo-MaTeMaTH4YecKHi xypHan « KBanT» - https://kvant.ras.ru

ot
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XKypnan texuuueckoii ¢husnku - http://journals.ioffe.ru/journals/3

Xypuan sxciepuMeHTaIbHOM B TeOpeTHYeCKOoi (hu3uKH - hitp://jetp.ac.ru/cgi-bin/r/index

Marepuansb: nias aun ¢ OB3

Bece xomtent OBC npencranmen B Buae (aiiioB crmenmanbHoro ¢opmara s
BOCIIPOM3BENECHUSI CHHTE3aTOPOM PEYH, a TAKXKE B TECTOBOM BHJE, MIPHUTOJHOM I IPOUTEHHS C
HCIIOJIb30BaHUEM SKPaHHOM JIYIbI M HACTPONKON KOHTPACTHOCTH.

VYuebnas usuxa - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870
Dusuyeckoe oOpazoBaHue B By3ax - http://pinhe.lebedev.ru

2.2.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JTUCHUIIIUHbI

OU3HUKA

Ceenenusi 00 OCHAIMEHHOCTH NHCUHILUIHHBI CHENHAJIH3HPOBAHHBIM M J1a00PaTOPHLIM
000opynoBaHHEM H NPOrPAMMHBIM obecredeHHeM

HaumeHnoBanue Ilepeuenn
CreLMaIbHbIX OcHalleHHOCTh CHEeLHANBHBIX NpOrpaMMHOTO
Ne Bun 3anaruii NOMELLEHHH U NOMELIEHUH H NOMEeLIeHUH 115 obecneueHus.
m\n TOMELLEHHH s CaMOCTOATENbHOM paboThl PexBuzuthl
CaMOCTOATENbHOM TIO/ITBEPAKAAIOLIETO
paboThI JOKYMEHTA
1 Jlekuuu VuebHas aymutopus | MeGenb ayIUTOpHas ¢ | OnepauuoHnHas cuctema
s NpOBeNEHHsA | KomHMuecTBOM pabounx Mect B | Windows, opucHbIH
JIEKIIMOHHBIX COOTBETCTBMM ¢ KonuuecTBoM | nakeT Microsoft Office
3aHATHI cTyfeHToB, pabouee  Mecto | JloroBop Ne 43-12/1712-
TIpenoaaBaTens, nocka | 2019 or 18.11.2019.
ayJIUTOpHASs. Cucrema
Komnetotephas TE€XHHKa: | BUACOKOH(epeHLMH
KOMIUIEKT (mepeHocHoro — ecnu | Apache Openmeetings
aynuropus He  obopyzmoraHa | Cucrema
CTaLlMOHapHBIM 00OpYAOBaHHEM) | yIIpaBileHHS Y1eOHbIM
NPOEKLMOHHOrO  00OpYAOBaHMSA: | KOHTEHTOM U
HOYTOYK/KOMIBIOTEP, TpPOEKTOp, | 00yueHHeM LCMS
TIPOEKUMOHHBIN 3KpaH/IocKa. Moodle
2 IMpaktuueckue | Yuebnas aymuropus | MeGenb ayJMTOpHas ¢ | OnepauuonHas cucTemMa
3aHATHSA 7 NpoBeNeHHs | KoaudecTBOM pabounx mect B | Windows, odhucHbIH
MpPaKTHYECKHX COOTBETCTBUM ¢ KonmyecTBoM | maker Microsoft Office
3aHATHIH cTtyneHTtoB,  paboyee  Mecto | Joroeop Ne 43-12/1712-
npenoaasares, nocka | 2019 or 18.11.2019.
ayIUTOpHas. Cucrema
KomnetotepHas TeXHHKa: | YIpaBaeHHs yueOHbIM
KOMIJIEKT (MePeHOCHOr0 — €CJIM | KOHTEHTOM H
ayautopuss He  obopynopaHa | obyueHueM LCMS
craudoHapHeiM obopynoeanueM) | Moodle
NPOEKLMOHHOTO  000pYAOBaHHA:
HOYTOYK/KOMIbIOTEpP, TPOEKTOP,
NPOEKLIMOHHBIH SKpaH/mocKa.
3 JlabopaTtopubie |YueGHas aymutopus | Mebenb ayIHUTOpHAas ¢ | He tpebyetcs
paboThl st NIPOBEJEHHA | KOJIMUECTBOM palounx MecT B

nabopaTOpHEIX paboT | COOTBETCTBHH C  KOJIHYECTBOM
Ne 322 JlaGoparopus | ctynenToB,  pabouee  MecTo
ob1eit U | mpenojasatens, JocKa
IKCNEPUMEHTANbHOM | ayquTOpHas.
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buzuku

O6opynoBaHue,
COOTBETCTBYIOIEE TpeOOoBaHUAM
opraHuzauuu y4eOHOro mpotecca
B COOTBETCTBHH C CaHHUTaApHLIMH
npaBHIaMH U HOpMaMH:
VYcranoBka «M3yuenue 3akona
JMHAMHKH BpallaTeIbHOTo
JBHXKEHHS» — | 1mT.
VYcranoska «Heynpyroe
coyJapeHue GU3MYECKHX
MasTHUKOBY» — 1 10T.
VYcranoBka «OnpeneneHue
MOMEHTa HHEPIIUU MaXOBHUKa»
— 1 m.

VYeranorka «O60poTHLI
¢bu3nueckuii MasTHUKY — 1 1T,
VYeranoBka «J/IBuxkeHue 1o
HAKJIOHHOM IIIOCKOCTH» — 1
ITIT.

VYcranoBka «/3ydeHue 3akoHa
COXpaHEHHUS UMIynbca» — 1
IIT.

YcTaHoBKa IS OIIpeIeIeHUs
BS3KOCTH XKHIKOCTH — 4 107T.
VYcraHoBKa JUIS OTpeIeIeHUS
MOJISIPHOM MaccChl ¥ INIOTHOCTH
BO3/yXa — 3 miT.

KaGusner snekrpocHabxeHMs
¢u3uxu KOCO — 1 — 1 .
Hacoc BakyymHbIi
Komogckoro — 1 wir.

Becs! anexTpoHHBIE
(;rabopaTopHBIE, TOYHOCTH —
0,01 r)— 3 mt.

Mynetumerp (tun 890) — 3
IIT.

Ycranoska «M3yuenue
BSI3KOCTH BO3yXa» — 1 mmT.
VYcranoska «Onpenenenue
OTHOIINEHHUS TEIIOEMKOCTEH
BO3OyXa» — 1 IT.

VuebHas ayauTopHs
anst NpoBeleHUs
nadopaTopHbIX paboT
Ne 324 Jlabopartopus
3NIEKTPHYECTBA u
MarHeTH3Ma

MebGenb ayJIMTOpHas ¢
KOJITH4YECTBOM paﬁoqplx MECT B
COOTBETCTBHH c KOJIMYECTBOM
CTyZleHTOB,  paboyee  MecTO
npenoaaeareii, JOCKa
ay/IMTOpHal.

O6opynosanue,
COOTBETCTBYHOLIIECE TpeGOBaHl/IHM
opraHu3alMH y4eGHOro mnpouecca
B COOTBETCTBHH C CaHHTapHbLIMH
NpaBUJIaMH ¥ HOPMaMH:
YcraHoBKa 1O onpeneneHHIo
COINPOTHBJICHHUA INMPOBOJHHKA

He tpebyetcs
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METOOM YMTCTOHA — 3 1T,
YeraHOBKa 1O OmNpeneeHHIo
21C HCTOUHHKA TOKa
KOMITEHCALIMOHHbIM METOIOM — 3
INT.

VceTaHoBKa 1O OMpeAeneHHIO
TOPH30HTAJIbHOW W BEPTHUKAIbHOM
COCTABJIAIOLINX HHAYKIIMH
MarHMTHOTO 1ojs 3emMid — 3 1uT.
YcraHoBKa 1o ompenesieHHIO
Touku Kropu HHKens — 3 wir.
VeraHoBka 1O OMpefeneHHio
YIEIBHOTO 3apsAfa 3MEeKTpoHa — 3
INT.

YcTaHOBKa MO M3Y4EHHIO PaboThI
KonebaTenbHOro KOHTYpa — 3 IIT.
VcTaHOBKa U1l CHATHS KPHUBOM
HaMarHU4eHHOCTH
tdeppoMarseTHka — 3 1T,

Mebensb ayauropHas ¢ — Cucrema
VueGuas aymuropus KOJIM4ECTBOM pabo4uHX MeCT B Bl/IJleO}(OHq)epeHLlP].i:l
KOHCYNBTAIMN | 7718 IpORETEHNS COOTBETCTBHH C KONHYECTBOM Apache Openmeetings
& CTyZleHTOB, pabouee MecTo CeoboaHo
KOHCYJIbTalHi
npenojaearens, 10cka pacnpoctpansemoe 110
ayIuTOpHast C OTKPBITEIM KOJIOM
Tekymuii Vyebnas ayautopus | MeGenb ayJUTOpHas ¢ | OnepannoHHas cucTeMa
KOHTPOIb, st NpoBeNeHHs | KoaH4yecTBOM pabounx wmect B | Windows, oducHbIH
TIPOMEXYTOUHAA |TeKYILUErO KOHTPOJIA M | COOTBETCTBMH C  KoJdM4YecTBOM | maker Microsoft Office
arTecTalus NPOMEKY TOYHOM cTyneHTtoB,  pabouee  Mmecto | JloroBop Ne 43-12/1712-
aTTecTalHH NpenoaaBarers, nocka | 2019 or 18.11.2019.
ayMTOpHAast Cucrema
ynpagsieHus y4eOHbIM
KOHTEHTOM H
oby4eHHeM LCMS
Moodle
Camocrosrensn | YueGHas ayautopus/ | Mebens ayIHTOpHas ¢ | OnepauuoHHas cucrema
as pabora [Tomeluenus ans | konudyectBoM pabounx Mect B | Windows, oucHbIH
CTYJEHTOB CaMOCTOATENTbHOH COOTBETCTBMH C KoJlHM4ecTBOM | maker Microsoft Office,
paboThl crygeHToB, pabouee  mecro | Jlorosop Ne 43-12/1712-
obyyarommxcs npenojaearens, nocka | 2019 or 18.11.2019.
ayIMTOpHas. Horoeop Ha
KomnerotepHas TeXHHKa: | pelocTaBIeHHe
NEepPCOHANbHbIE KOMIMBIOTEPEL, | MOCTOSHHOTO JOCTYyNa K
nepudepuiiHsie ycTpolicTea, | cetn  HMurepner ot
ycTpokeTea noaxiodeHna k cetu | 30.12.2019 Ne 800037
Hurepner, JOCTYT B
JNEKTPOHHYIO  MH(OpPMalLMOHHO-
obpazoBatenbHylo cpeny HTH
(punuana) VYpdY, komniekrt
JIHLIEH3MOHHOTO  NPOrPpaMMHOTO
obecneyeHus

25




		2022-01-12T15:46:29+0500
	ФГАОУ ВО "УРФУ ИМЕНИ ПЕРВОГО ПРЕЗИДЕНТА РОССИИ Б.Н. ЕЛЬЦИНА"




