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Pasgen 1. OBIIIASI XAPAKTEPUCTHKA MOIYJISA

Hayuno-pyHaameHTa/IbHbIE 0CHOBBI NPO()eCcCHOHAILHOMH JeATeILHOCTH
1.1. AHHOTAUHSA COEPKAHUSA MOLYJISA

Monyne orHOcuTcs K 0a30Bod wacTu 00pa3oBaTelbHBIX IIPOrpaMM BCEX HH)KEHEPHO-
TEXHHYECKHX HaNpaBlieHHH IIOArOTOBKH M sABIseTCS 00s3aTenbHBIM JUISL BCEX CTYAEHTOB,
oOyuaromuxcs 10 JaHHBIM HanpaBieHusM. Jucuumuiuael «Maremarukay, «PH3uKa», BXOAAIIHE B
MOZYJIb COCTABJISIIOT OCHOBY IOATOTOBKH CIEIIHAJHCTOB MHXEHEPHO- TEXHWYECKHX HaINpaBICHHH,
ABJISACE (QyHIaMeHTanbHOM 0a30if MX ycmemHo# aesTenbHOCTH. B mpouecce o0yueHHs 3THM
JUCIUIUIHHAM  (QOPMHPYIOTCS HAaydyHOE€ MHpPOBO33pEHHE, BIageHHE (QHU3HMKO-MaTeMaTHYeCKHM
anmapaToM H MeToJaMH (H3HYECKHX HCCIENOBaHHH C LENBI0 YCIEIIHOTO OCBOSHMS CHELHalIbHBIX
JucuuniavH. VIHTerpupoBaHHE 3HaHHE O NPHPOAE MaTepUH, (H3MYECKHX 3aKOHOB H BIAJCHHE
(PU3UKO-MAaTEMATHYECKUM aNmapaToM B CMEXHBIE HAayKH IO3BOJIAET CTYAEHTY paldOHAIbHEE H
sbdexkTHBHEE HCNONB30BaTh IONyYEHHbIE B XoAe OOy4YeHHS KOMIIETEHIMH [yl PpeIleHHsS
nnpodeccHOHaNbHBIX 3a1a4.

HNucnunmiaa «MaTtematuka» GopMupyeT 0a3y HaydHBIX 3HAHHH CIEIHATNCTOB, & TaKKe
peayiu3yeT  pa3BUTHE WHTEJUIEKTyaJbHOrO IOTeHIMana ¥ (opMupoBaHUE TO3HABaTEIbHON
AKTHBHOCTH B TBOPYECKOH /I€ATEITHLHOCTH.

Jucnunnuaa «®usuka» ¢GopMupyeT y oO0ydalommxcs CHOCOOHOCTH KOMIIIEKCHO H
IrpaMOTHO aHAIHM3UPOBaTh GU3MYECKHe POLIECCH; HCIIOIB30BaTh COBpEMEHHBIE TEPMUHBI H MOHITHS
B 0071aCTH €CTECTBEHHEIX HayK

1.2 CTpykTypa H 00b€M MOy

O0BeM AHCHHIIHH @®opma HTOroBOIi
Ne i MOJyJIfl H BCEro NpPOMEXYTOYHOH aTTecTalHN
il epCiienl: THCHHILTAN MO IR MOJYJISi B 32Y€THBIX | 110 AHCUMILTHHAM MOJYJIS H B
€IHHHUAX H Yacax LeJIOM Mo MOaYJIH
MareMaruka 10/360 DK3aMeH,
1.
9K3aMEH
Ousnka 8/288 DK3aMmeH,
2.
9K3aMEH
HE TIPeyCMOTPEHO
18/648
UTOI'O no moayto:

1.3 IlocnenoBaTeIbHOCTH OCBOEHHS MOAYJIs1 B 00pa3oBaTe/IbHOH NporpamMme

IIpepexkBH3UTBI MOIYJIA

HOCTPEKBHSHTLI H KOPPEKBH3HTHI MOJIYJIB (<C1'IeI.IPIaJ'IBHJ;I€ paszenel Hay9HO-
Moy (byHIaMeHTaIbHBIX OCHOB IpodeccHoHaTbHOM
JIeSTeTIEHOCTHY.




1.4. Pacnpenenenne koMneTeHI il M0 JUCHUILIHHAM MOXYJI, IVIAHAPYEMbIe Pe3yJIbTaThI
o0y4yeHHns (HHIHKATOPHI) 10 MOLYJIIO

V3yyenne QMCHMIUIAH MOy IIpefycMaTpHBaeT (OPMHPOBAHHE KOMIIETEHIHH IOCPEICTBOM
NIOCIIEIOBATEIBHOIO OCBOEHMs PpE3YyIbTaToB OOyYeHHs Ha OINpelelieHHOM YPOBHE CIOXHOCTH
CoAepIKaHHs.

Pesyneratel 00ydeHHs IO MHCHHMIUIMHE — 3TO KOHKPETHBIC 3HAHMS, YMEHHS, OIBIT M IPYyTHE
PE3YIBTaThI (COMEPIKATENBEHBIE KOMIIOHEHTHI KOMIIETEHIIHIH), KOTOPBIX IUIAaHUPYeTCs TOCTHYb Ha 3Tare
U3y4YEeHHs JTHCLUIUIMHBI MOIYJIs, M KOTODPBIE JOJIKHBI OYIyT NPOAEMOHCTPHPOBAHE! 00y4YatOIUMHC U
OLCHEHBI  MPENoJaBaTeJeM II0  HHIMKATOpaM/H3MEPAEMBIM  KDHTEPHSM, BKIIOYEHHBIM B
(OpMyIHPOBKY pe3yIbTaToOB 00y4YeHHS.

Wumuxatop — 3To mpH3Hak / curHan/ Mapkep, KOTOpBIH IIOKa3bIBaeT, Ha KaKOM YpOBHE
00yuvaroIuicsa JOJDKEH OCBOHTH pe3ylbTaThl 00y4eHHs M HX NpeIbsBIECHHE JOIDKHO NOATBEPIMTH
(haxT 0CBOEHHUS MPEIMETHOTO COIEPIKAHHS JAHHOM JUCIHILITHHEL

WHukaTtopsl y4YMTBIBAIOTCS HpPH BEIOOpE M COCTaBIEHHM 3aJaHUH KOHTPOJIHHO-OLEHOYHBIX
MEpPONPHATHH (OIIEHOYHBIX CPENICTB) TEKYIIeH U MPOMEKYTOUHO! aTTeCTaIUH.

Ilepeyenn
Kon u HaumeHoBaHue IlnaHupyemble pe3yJbTaTbl 00ydeHHs
JHCIHILIHH
KOMIIEeTeHIIHH (MHAUKATOPBI)
MOIYJIst
1 2 3
Marematuka OIIK-1. Cnocoben

bopMynupoBath U pewath | 3nams:
3ala4y, OTHOCAIIHECH K ® OCHOBHBIE IOHATHS H METOJBI
npodeccHOHaTbHOM aHAJIMTHYECKOH TEOMETPHH,
ACATCIIEHOCTH, IIPUMCHSA MareMaTHYeCcKui aHanu3 U JTUHEHHYIO
(byHnameHTaNbHBIE 3HAHHS anreOpy; Noce10BaTeIbHOCTH U PAIBI,
OCHOBHBIX nuddepeHIMaTbEHOE U HHTETPAIbHOE
3aKOHOMEPHOCTEH ucyKcieHue, mupdepeHIraIbHbIE
Pa3sBHTHA IIPHPOJXEL, YpaBHEHHS.

yeJioBeKa M 00LIeCTRa.

Vavemn:
* I[PUMEHATH MaTEMaTHYECKHE METOJBI

JUIsl pEIICHHUS TIPaKTHYECKHX 3alad B

obnactu npodeccHOHATBEHON
NeATeIbHOCTH.
Braoemw:
e B Opra"M3anuu cOoOCTBEHHOH

HOEATECIIBHOCTH, B BLIﬁOpe THIIOBBIX
METOOOB H croco00OB  BBINOJIHEHHS
3ama4, B YMCHHH aHaJIM3UPOBaTh,
CpaBHHBATh Hu OLICHHUBATHL HX
pe3ynbTaThl, HCIIOJIB30BATH OCHOBHBIC
METOABl M TIIPHEMBI MaTEMaTHKH Ui




PEHICHHS NPAKTHYCCKUX 3a1ad4.

OIIK-2. Cnocoben
(hopMaTH30BEIBATE U
peInarth 3a1a4H,
OTHOCSIIMECH K
npohecCHOHAIBHOIM
NEeATeTbHOCTH, HCIIOb3Ys
METO/Ibl MOJIETHPOBAHHUS H
MaTeMaTHYECKOTO
aHajamM3a.

Suame:
5 OCHOBHEIE IIOHATHS  KJIAaCCHYECKOM
MaTeMaTHKH.
Yuemn:

® PUMEHSTH MAaTEMaTHYECKHE METO/IBI JIs
perieHus npodhecCHOHATBHBIX 3a/1aY.
Bnaoemy:
e METOJaMH MaTeMaTHYECKOTO OIHCAHHUS

¥ MOJIETMPOBAHHUS IHPOKOT0 Kilacca
bu3ryecKux SBICHUH U IPOLECCOB,
OTIpeIENIAFOIINAX MTPHUHIIKUITE paboThI
Pa3IUYHBIX TEXHUYECKHUX YCTPOHUCTB.

OIIK 3. Cnocoben
IIPOBOJIUTH UCCIICIOBAHHS
¥ M3BICKaHUsI JUIs
pemIeHus NPHKIIaIHbIX
HHKEeHEepHBIX 3a/1a4
OTHOCSIIUXCH K
npodeccHOHATBHOM
IEATEeTbHOCTH, BKIIIOYAs!
IIPOBEJICHHE H3MEPEHHIA,
IUTAHUPOBAHHE U

3uame.! ,
. TEOPETHYECKHE OCHOBHI, OCHOBHBIE
MIOHSATHUS, TEOPEMBI MATEMaTHKH;
Ymemp:
® [IOHWMATh, H3/IaraTh H aHAIM3MPOBAaTh
6azoByrO HHpOPMALIHIO;
Braoemy:
e MaTeMaTW4ECKHMMH METOJAaMH
00paboTky ¥ aHaM3a HHOPMALUH B

obnactu npodeccuoHaTbHOM

MIOCTaHOBKY
SKCIIEPHMEHTOB, J1esiTebHOCTH.
HMHTEpIIPETALHIO
IIOJIy4YE€HHBIX Pe3yIbTaToB.

Dusuka OIIK-1. Cnocoben Suamy:
dbopmynupoBath U pemaTh ® OCHOBHBIE IIOHSITHS, 32KOHBI H MOJIEIH
3a/1a4d, OTHOCSIIHECH K MEXaHUKH, 3JIEKTpUYECTBA U
npodecCHOHATBHOM MarHeTusma, KojebaHMi M BOJH,
JIeATENbHOCTH, IIPUMEHSIS CTaTHCTUYECKOI buzuku H
(byHaaMeHTaIbHbIE 3HAHHS TePMOIUHAMHKH;
OCHOBHBIX ° OCHOBHBIE (PH3HUYECKHE BEIHYHHBI H
3aKOHOMEPHOCTEH busnueckue KOHCTaHTEI, 1704

pPa3BUTHS IIPHUPO/IBI,
YyeJJoBeKa U obuecTsa

OmpeNe/ieHHe, CMBICHI, CIocoObl H
eIMHHUIIBI KX H3MEPEHU;

. (byHIaMeHTaIbHbIE duznueckue
OIIBITBL, MX POJIb B PA3BUTHH HAyKH;

. Ha3HAa4eHHE W INPUHIMIBI IEHCTBHA
BaXHEHIIMX (HH3HMUECKUX NPUOOPOB.

Yumemu:

e 00BACHHTH OCHOBHBIE HAOMOAaEMEIE
[PHPOIHEIE ¥ TEXHOICHHBIE SBICHUA U
3¢ deKThI ¢ o3uIHi PyHIaMEHTATBHBIX
(H3HYECKHX B3aMMOICHCTBHI,




HCTOJIKOBBIBATE CMBICTT (PM3HYECKHX
BEIIMYMH U IIOHSTHIA;

3allMChIBaTh YPaBHEHUS sl (PU3HUECKHX
BEJIMYHH, 3aIIUCHIBATH YPaBHEHUS
IIpoLiecca ¥ HaXOIUTh €I0 PEIIEHHE;
paborats ¢ npubopamu U 060pYIOBaHHEM
COBpeMeHHOM (u3mdeckoii 1aboparopui;
HCIIONB30BaTh Pa3IMYHBIE METOIUKH
duznyeckix m3MepeHuit 1 00padboTku
9KCIIEPUMEHTAIBHBIX JAHHBIX, B TOM
qyiclie ¢ IPAMEHEHHEM KOMIIBIOTEPHOI
TEXHUKH U HHOOPMAITMOHHBIX TEXHOIOTHH
IIPH PEIIECHNH 3a71ay;

HCIIONB30BaTh METO 1! (PU3MYECKOro U
MaTeMaTH4YeCKOr0 MOZEIUPOBAHHS, &
TaKoKe MPUMEHSTH METOAbI (H3HKO-
MaTeMaTHYeCKOro aHaI|3a K PENICHHIO
KOHKDETHBIX ECTECTBEHHOHAYYHBIX H
TEXHUYECKUX NTPo0IIEM

Bnaoemn:

HABBIKAMH HCIIONIB30BAHUS METO/IOB
(bU3HUECKOT0 MOJIETTHPOBAHHUS B
HWH)KEHEPHOI IIPAKTHKE;

MPUMEHEHHUS] OCHOBHBIX METOJIOB
bu3HKO-MaTeMaTHIeCKOTO aHaIu3a I
PElIEeHHs €CTECTBEHHOHAYYHbIX 3a/1a4;

TIPaBUIBHON 3KCILTyaTallil OCHOBHBIX
pubopoB u 06opyI0BaHUS
COBpPEMEHHOH (u3udecKoit
naboparopuu;

00paboTKH U HHTEPIPETAIHH
pE3yJIBTATOB YKCIIEPUMEHTA, B TOM
YHClIe ¢ IPUMEHEHHEeM KOMITBIOTepHOH
TEXHHKH B HHGOPMAITHOHHBIX

TEXHOJIOTHH.

OIIK-2. Cnocoben
(bopManu30BBIBaThH H
pelars 3a/1a4y,
OTHOCSIIHECH K
npodeccuoHaNbHOH
JIeSTeIBHOCTH, HCTIONIB3YS
METOBI MOJICIUPOBAHUS H
MaTeMaTH4eCKOIro
aHanM3a.

3namn:

(hyHIaMeHTaTbHbIE dusuueckue
TNOHATHS M TEOPHH KJIACCHYECKOH K
COBpPEMEHHO# (PU3HKH.

Vmemn:

HCII0JIb30BATh 3HAHUS O COBPEMEHHOMH
(bH3UYECKOl KapTHHE MHPa M BOJIOLHH
BceneHHO#, npocTpaHCTBEHHO-
BpEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHHH
BeIlleCTBA ISl TOHUMAaHUSI OKPYKarOILETO
MUpa U SBICHUH IPUPOIB;

IPUMEHSATE (PU3MKO-MaTeMaTHIeCcKHe
METOIBI JUIS CO3/IaHMsI HOBBIX CPEIICTB
H3MEPEHHs], METOI0B M3MEPEHHUS U
METOMK H3MepeHHit, pazpabaTeBaTh U
TIpe/yIaraTh IJIaH IPOBEIECHHS




(U3HYECKOr0 UCCIIeIOBAHHS,
(opMyIMpOBATH BHIBOJIB, OLIEHHBATH
COOTBETCTBHE BEIBOJIOB IOJTy4EHHBIM
JIaHHBIM, OLICHUBATh HAYYHYIO H
NPHUKIaIHYIO 3HAYUMOCTh CBOEH
pazpaboTKH.

Bnaoemn.:

e MeTomaMH GH3MKO-MaTeEMaTHYECKOTO

OIIMCaHMs H MOJEIHPOBAHUS IUPOKOTO
Kracca (U3UYECKUX SBICHHIT 1
TIPOLIECCOB, ONPENESIOIMIMX IPUHIUIIEL
paboTEl pa3IMYHBIX TEXHUYECKHX
YCTPOMCTRB.

OIIK 3. Crocoben
IIPOBOJIUTH HUCCIIEIOBAHHS
¥ M3BICKAHUS IS
PEIIEeHHS] IPUKIIAIHBIX
HH)KCHEPHBIX 33714
OTHOCAIIUXCS K
podecCHOHATBLHOM
NeATeNbHOCTH, BKIIOYAs
IpOBeIeHIE U3MEPEHHIA,
IUIAaHHPOBAHHE H
TIOCTAaHOBKY
9KCIIEPUMEHTOB,
HHTEPIIPETAIHIO
TIOJIyYEHHBIX PE3yIBTATOB

3Hams:

» TEOPETHYECKHE OCHOBBL, OCHOBHBIE
MOHATHSA, 3aKOHEI M MOJEITH MEXaHHKH,
MOJIEKYNIApHOH (DU3MKH, 3JIEKTpHYECTBa
U MarHeTH3Ma, TeOpHH KoiebaHuii u

BOJIH, TEPMOAMHAMUKHI H
CTaTUCTHYECKON QHU3UKH;
Ymemn:
® [IOHMMATh, H3/1araTh ¥ KpUTHYECKH
aHAM3APOBATEL Oa30BYIO

o0medH3nYecKyro HHPOPMALHIO;
Braoemy:
e  (U3HUECKHUMH U MaTEMaTHYECKHMH

MeToaaMK 00paboTKH U aHaTH3a
uHpopmanuu B obnactu obmei
busuku.

1.5 ®opma obyueHus

Peamisanus Momyns mpeaycMoTpeHa Ui 00ydaromuXcs M0 O4HOM, 0YHO-3a04YHON U 3a09HOM

dbopmam.
PA3JIEJI 2. IPOTPAMMBI MO Y JISA
Hay4no-dynaameHTanbHbIe OCHOBEI IIPO(ECCHOHAIBHON eI TETEHOCTH
2.1. PABOYAS ITIPOTPAMMA JUCITUATIIMHBI
MATEMATHKA
Paboyas nporpaMma qUCHHUIUTHHE] COCTABJICHA ABTOPAMH:
Ne n/m | @amuinsa Uma OrtyectBo VaEHRSIoNeRY, JoKHOCTH Thoupaaseacrme
y4eHoe 3BaHHe
1 JHemuna Enena KaH7. ¢us.-mart. JFaprascT
A A g —— TOLEHT ecTeCTBeHHOHaY4H
* oro obpasoBaHus




2.1.1. COJEP KAHHUE H OCOBEHHOCTH PEAJIM3ALIMN JTUCIUTIJIUHBI 1

MATEMATHKA

2.1.1.1. TexHo/10rHH 00Y4YeHH S, HCIO/Ib3YyeMble NPH H3Y4eHHH AHCHHILTHHBI MOXY.ISt

CMmemmanHoe 06yquHe C HCIIOJIB30BaHHEM OHHaﬁH-Kypca.

2.1.1.2. Ilnannpyemble pe3yabTaThl 00y4eHnss (HHAUKATOPLI) M0 AMCHAILINHE 1

KO,[I H HAHMCHOBAaHHE
KOMII€CTCHITHH

Ilnanupyemsble pe3yabTaThl 00y4eHHs (HHAHKATOPDI)

OIIK-1. Cnocoben
(GbopMyITHpPOBATE U pelnaTh
33Ja49d, OTHOCAIIHNECS K
npodecCHOHATBEHOM
JIeATENbHOCTH, IPUMEHSIS
(¢yHIaMeHTalbHEIE 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
pa3BUTHS IPHPOJIBI, YEIOBEKa
u o0IecTra.

3name:
® OCHOBHBIE IIOHSTUS ¥ METO/IB] AaHATUTHYECKOH reOMeTpuH,
MaTeMaTHYeCKHI aHATN3 ¥ THHEHHYI0 anredpy;
MOCTIeIOBATEILHOCTH B Psibl, THbGepeHIHaIbHOe U
HHTErpalbHOEe HCUYHCIeHUe, Tu(deperHnnanbHble

YpaBHEHHS.
Ymemp:
®  [IPUMEHSTh MaTEMAaTHYECKHUEe METOIbI UL PEIIEHHs
IPaKTHYECKHX 3a71ay;

®  JCIOJB30BAaTh METOBI MATEMaTHYECKOTO MOJIETIMPOBAHMS, 4
TaK)Ke IIPHMEHSTh METOBI MaTeMaTHIECKOTO aHaIM3a K
PEIIEHHIO KOHKPETHBIX €CTECTBEHHOHAYYHBIX H
TEXHHYECKHX IpodieM

Braoemp:

e  HaBBIKAMH HMCIIOJH30BaHHUSA METOJIOB MaTEMaTHYECKOIO
AHATH3a B HHXKEHEPHOH NTPaKTHKE;

. HABBIKAMHU IPHMEHEHHS OCHOBHBIX METOZIOB
MaTeMaTH4eCKOTO aHaIM3a JUIs PelleHHUs]
€CTEeCTBEHHOHAYYHBIX 3a/1a4.

OIIK-2. Cnocoben
(hopManu30BEIBATh U PEIIATh
3a]1a4¥, OTHOCAIIHECS K
npodeccHOHaTbHOM
IEATENbHOCTH, HCIIOJIb3Ys
METO/IbI MOJETTHPOBAHHUS H
MaTeMaTH4YecKOro aHallu3a.

3name:
. OCHOBHBIE MOHATHS KJIAaCCHYECKOH MaTEMAaTHKH.
Ymems:
® TIPUMEHATH MAaTeMaTHYECKHE METOBI [UI PEIICHAST
npodecCHOHANBHBIX 3a1a4.
Braoemy:
® MeTOJaMH MaTeMaTHYECKOI0 OIMCAHUS H MOJEIHPOBAHMUS
IIHPOKOT0 Ki1acca GU3MYEeCKHX ABICHUI M IIPOIECCOB,
OTIpeIeNIAIOMUX TPHHIHIE! paboThl Pa3THYHBIX
TEXHUYECKUX YCTPOMCTB.

OIIK 3. Cnocoben
IIPOBOIUTH MCCIEOBAHUSA 1
M3BICKaHUS JUIS PEeIeHHUS
IIPUKJIaTHBIX HHKEHEPHBIX
3a71a4 OTHOCSIIIUXCS K
npodeccHoHaTbHON
JIeATeIbHOCTH, BKITFOUas
MIPOBEZICHUE H3MEPEHHUH,
[UTAHHPOBAHUE U IIOCTAHOBKY

Suamn:
. TEOPETHYECKHE OCHOBBI, OCHOBHBIE NOHATHSA, TEOPEMEI
MaTeMaTHKH;
Vmemn:
e [IOHMMAaTh, M3JIaraTh H AHATH3HPOBATH 0a30BYIO
HH(OpMAITHIO;
Bnaoems:
® MaTeMaTHYeCKHMH MeToAaMu 00paboTKH U aHaiH3a
uHpopMaIHK B 061acTi IpodeccHoHaIBbHOH
JeATEeIEHOCTH.




IKCIIEPHUMEHTOB,
HHTEPIIPETALHIO
IOJTy4EHHBIX PEe3yIbTaTOB

2.1.1.3. Coaep:xaHue THCHHILTHHBI 1

Koxa
pa3iesioB
H TeM

Pa3snen, Tema
MHCIHIIIHHBI

Copepxanune

P1

TeopHusi MAaTPHI H
onpeneauTeei

Anrebpauyeckue omepalMH HaJg MaTpHIAMH H HX
cBoiictBa. OnpenenuTenyd M UX CBoicTBa. PaznoxkeHue
ONpeNeNuTeNss 110 CTpoKe WM cronbuy. Mertoas
BEIYHCJIEHHS onpeaeMTeNneH. YMHOKEHHE
onpenenurteneit. Panr wmartpunel.  CpolictBa panra
MaTpuipl. Beramcnenwe panra martpuubl.  OOpaTHas
MaTpHIa U CIIocOObI BEIYHCICHHS €€

P2

CucreMbl JINHEHHBIX
anredpanyeckux
YPaBHeHHI

OneMeHTapHble NpeoOpa3oBaHUS M 3KBHBAJIEHTHOCTH
CJIAY. IlpuBeneHHEe CHCTEMBI K CTYIIEHYaTOMY BHIY.
KoopnuHarHble, MaTpu4Hble M BEKTOpHBIE (DOPMEI
3armmcu  CJIAY. Teopema Kpamepa. Merton I'aycca.
Obmas Teopus JHHEHHBIX cucTeM. DyHIaMeHTaIbHBIH
Habop pemeHUH OAHOPOAHOH cucTeMbl. CBs3b MEXIY
pEIIeHUsIMH OJJHOPOJAHOM U HEOHOPOIHOMH CHCTEM.

P3

BexTopHnas anredpa

OcHoBHEIE ompeneneHus. JIMHelHBIE omepanu Hax
BeKTOpaMH. JIeHCTBHS Han BEKTOpaMH, 3aJaHHBIMH
npoekiaMu. CkanspHOe, BEKTOPHOE, CMEIIaHHOE
IPOU3BEIEHUS BEKTOPOB. BeKTOpHOE IIPOCTPaHCTRBO.
Bazuc

P4

AHaluTHYecKan
reoMeTpHsi Ha
ILJIOCKOCTH

VpaBHeHHsT nOpsMOH  Ha  IUIOCKOCTH.  B3auMmHoe
pacnojioKeHHs MpSAMBIX Ha IUIOCKOCTH. PaccrosHue oT
TOYKH 10 TmiIockocTH. Kpusele BTOpOro mnopsixa.
Kanonnueckue  ypaBHeHHs  mapabosbl,  3JUIMICA,
runepdonel. [IpeoOpasoBanue xoopraunat. IlpuBenenue
ypaBHEHHI KPHBBIX BTOPOTO MOpPSAIKA K KAHOHHYECKOMY
BH]TY

P5

AHaluTHYeCKAadA
reoMeTpus B
NpPOCTPAHCTBE

VpaBHeHHE IUIOCKOCTH B IpocTpaHcTBe. Pazmuunble
cnocoObl  3amaHMA.  Yroa  MeXIy — IUIOCKOCTSMH.
Paznuunble cnocoObl 3afaHus. YIoll MeXIy IpsSMBIMH.
Yron Mexay npsiMoi ¥ IOCKOCTBIO

P6

DJleMeHTapHbIe
pyHKIHE B UX
cBOiicTBA

[Tonstie QyHKIMH, 00NACTh ONpeneneHHs, MHOXKECTBO
3HadeHui ¢ynknuu. CrocoObl  3amaHus  GYHKIHIA.
OcHOBHEIE ~ XapakTepucTHKH  GyHkumu. ['paduxu
DIIEMEHTAPHBIX (QYHKITHH

P7

Ipenenn:

YucnoBass mocienoBaTensHOCTE M ee mpenen. Ilpenen
¢byuxuun B Touke. Ilpenen ¢yHKuMH B OECKOHEYHOCTH.
OnHocropoHHHE Iipefienbl. beckoHeuHO Mainele H
OeckoHe4yHO Oonbmue (GYHKIHMH, X cBokcTBa. OCHOBHEIE
TEOPEMEI o npeneinax. HpPISHaKH CYIIECTBOBAHHS
npenenoB. 3ameuaTenbHble IIpelenbl. leopema O
B3aMMO3aMEHSAEMOCTH JKBHMBAJICHTHBIX BEIHYHH IIPH
BBIYHCIIEHHH TNPEJIENIOB

P8

HenpepbiBHOCTH

HenpepeiBHOCTE GYHKIHH B TOYKE H Ha OTpE3Ke.




dyHKmii

PaspriBbl, BH/IBI Pa3pHIBOB. OHOCTOPOHHS
HenpepbiBHOCT. CBOMCTBa (DYHKIMH, HENpPEPLIBHBIX Ha
OTpe3Ke.

P9

Juddepennnposanne
$yHKUHH 0HOIi
nepeMeHHOH

[IpousBonnas (GyHKIUH, €e TeOMEeTpHYEeCKHH H
MeXaHH4YeCcKuit CMBICTL. IIpousBonHas  cymMBl,
pou3BeNeHHs, uacTHOro GyHKumi. CBf3p MexIy
HenpepslBHOCTEIO U muddepenmmpyemocteio. Tabmuma
IIPOU3BOIHBIX. Meron norapu(MIUEcKoro
nudepeHIHpOBaHUSL. [TpousBoanas CJIOJKHOH,
napaMeTpudeckd 3aJlaHHOM W HesBHOM  (QyHKuuii.
uddepennuan GyHKIHH, TEOMETPHYECKHH CMBICIT
mddepentmana. HuBapuaHTHOCTB (hopMbI
mubdepenimana nepporo  nopsuaka.  IIpuMenenue
midbeperimana K npuOIMIKEHHBIM BBIYUCICHHSAM H
OLIEHKE MOrpeniHocTH. IIpou3BoaHble U UG PepeHIHANb]
BeICIIMX mopsaakoB. Teopemel ®epma, Pomns, Jlarpamxka,
Komm. [IpaBuno Jlonurans

P10

HcenenoBanne
$pyHKuMH oaHOI
nepeMeHHoH

[lpusHaku  Bo3pacTaHus ¥ yObIBaHHMS  (DYHKLHH.
Bospactanue, yObiBaHue  (QYHKIMH.  ODKCTPEMYM
GyHKIEH. YCIOBHE  CYIIECTBOBaHHMS  JKCTpeMyMa.
Haubonemee u HauMeHblIee 3HaYeHHE (YHKIMH.
[TpoMeXyTKH BBINYKJIOCTH, BOTHYTOCTH M  TOYKH
neperuba rpapuka QyHKIMH. ACHMIOTOTEI TpadHKa
¢byuknuu. IlonHas cxema HccnenoBaHMS (YHKIHH H
nocrpoeHue rpaduka hyHKIUHA

P11

@OyHKIHH MHOTHX
nepeMeHHBIX

Ompenenenre  GyHKIMH  JABYX M HECKOJIBKHX
niepeMeHHBIX. [Ipenen ¥ HelpephIBHOCTh QYHKIMH IBYX
nepeMeHHBIX.  YacTHele — npousBoAHble.  IlomHoe
npupamende ©  gaQdepeHiman  QyHKUHM  OBYX
IEpEMEHHBIX.  VHBapuaHTHOCTH  (JOPMBI  IIEPBOTO
maddepennmana. [punoxenne auddepeHnmana K
TIpHOTMKEHHEIM BRIYUCIeHUSIM. TIpoH3BOIHAS CIOXKHOM
i HesBHOH (yHkumii. [Ipou3BoJHAs IO HAIPaBIEHHIO.
I'paguent. DxctpemyM (YHKIMH [BYX II€PEMEHHEIX.
Haubonplnee ¥ HauMmeHblIee 3HayeHHe (QYHKIHH ABYX
IIepeMeHHbIX B 3aMKHYTOH 0bacTu.

P12

HeonpeneaeHHblii
HHTerpaJ

[TepBoobpa3nas, TeopeMa 0 MHOXKECTBE IEepPBOOOPa3HEIX.
HeompeneneHHslii HWHTErpaj, €ro cpoWcrea. Tabmwmia
uHTerpaoB. OCHOBHBIE METOIbI HHTEIPHPOBAHHSA

P13

OnpeneseHHblii
HUHTErpaJj

[NonsTre onpeneneHHOro MHTErpasa. I'eoMeTpHIECKHH U
¢usnueckuif  CMBICT ~ ONPEAENIEHHOI0  HMHTErpaa.
®opmyna Hrerotona-JleiibHuiia. OCHOBHBIE CBOMCTBA H
METOJbl WHTErPUPOBAHMS OIPENEIEHHOI0 HHTETpala.
[TpunokeHus: BBHIYUCICHHWE IUIOMANM M JUIMHEI OYTH
TUIOCKO# (DHUTypHI B IPSMOYTOIBHON U MOISAPHOM CHCTEME
KOOpAHHAT, B IapaMETPUYECKOM BHJEe. BrraucieHme
o0neMa Tena BpameHus. HecoOcTBenHbI nHTETpal 1 u 2
pona

P14

JAuddepennnaabhble
YpaBHEeHHS NEPBOro
nopsiaka

3anaum, MIPHBOAMMEIE K Jad hepeHIHaTEHBIM
ypaBHeHHsM. OCHOBHBIE TOHATHS: TNEPBHIA HHTErpa,
obmmii mHTerpan, 3amada Komm. JuddepeHnuanbHbie
ypaBHEHHS €  pa3[eSIOMUMHCS  IIEPEMEHHBIMH.
OJHOpOIHEIE nuddepeHIaIbHbIE ypaBHEHHS.
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Jluneiinsle muddepeHIHANTbHBIE ypaBHEHHA (METOX
Bepnymnu, METOJ, BapHaluu IIPOM3BOJIBHBIX
NIOCTOSHHEIX). YpaBHeHUE bepHyuin

P15

JAunddepenunannbHpie
YPABHEHHH BbICHIHX
NMOPAAKOB H CHCTEMBI
auddepeHIHATBLHBIX
YPABHEHHH

Teopema cymiecTBOBaHHS M €IAMHCTBEHHOCTH peELICHHS
muddepeHIMaAIBHOIO ypaBHEHHMs n-ro nopsiaka (6e3
J0Ka3aTelbCTRA). [lonuxenune nopsiaka
i depeHIHaTEHOTO yYpaBHEHHS. Onpenenurens
Bponckoro. Kputepuii e HOH 3aBUCHMOCTH CHCTEMB]
¢ynkumid.  Kputepuit  nuHelHOM — HE3aBUCHMOCTH
pelleHn# THHEHHOT0 OIHOPOHOro MU depeHIHaTbHOTO
ypaBHeHHs n-ro nopsaka. CTpykTypa obmiero pemeHus
JIMHEHHOTO OZHOPOJHOIO I depeHIHanBHOrO
ypaBHeHHs n-ro nopsaaka. CTpykrypa obuiero pemeHus
JMHEWHOT0  HeoxHopoaHoro  auddepeHIHATBHOTO
ypaBHeHus n-ro nopsanxa. Iloctpoenne obuiero pemenus
JTMHEHHOTO OZTHOPOJHOI'O nuddepeHIHaTEHOTO
YpaBHEHHS  Rn-TO nopsaka ¢ NOCTOSTHHBIMH
ko3 durmentamu. Meroa BapuHalMH  IIPOM3BOJIEHBIX
MOCTOSTHHBIX. HopmanbHzeie CHCTEMBI
nubbepeHIHATbHBIX YPABHEHUH

P16

KpatHble HHTErpanI

3amaun, NpUBOAAINME K  KpaTHBIM  HHTErpajam.
Omnpenenenue aBoiHOro wuHTerpara. Ero cpoiicTsa.
BeruncieHne [BOWHBIX HHTErpajioB B JIEKapTOBBIX
KOOpIHMHATaXx. BplyucleHuWe JBOWHBIX HMHTErpajoB B
KPHBOJIMHEWHBIX KoopauHarax. IlonsgpHble KOOpIHMHATHL.
[Mpunoxenuss OBOMHBIX wuHTerpanos. OmpexneneHue
TpoitHoro wuHTerpasa. Ero cpoictBa. Brruncinenue
TPOMHBIX HHTETPAJIOB B JeKAPTOBBIX, IIMIHHIPHYECKUX H
chepuueckux KoopauHaraxX. IIpUIOKEHHS  TPOMHBIX
HHTETPAJIOB.

P17

Kpupoauneiinbie
HHTErpaJibl

Omnpezenenre KPUBOJIMHEHHBIX HHTErpajoB IIEPBOTO H
Broporo pozxa. Mx cmoiicTBa u BermcieHue. @opmyia
I"puna. [TpuioxeHus: KpUBOJIUHEHHBIX HHTETPAIOB

P18

Paaer

Yucnoeele psansl. Cxomumocts. Heobxoaumbie yciaoBus
cxonumoctd. Octatok psna. CpoiicTBa cxoaswuxcs PpsaioB
Ilpu3HaKu CXOAMMOCTH PALOB C MOJIOKUTETBHBIMU YlI€HAMH.
IMpusnaku J[anambepa, Komm, uHHTerpanbHbiii NpH3HaK.
3HakomepeMeHHble  panbl. AOconlOTHas M YCIIOBHas
cxonumoctH. Ipusnak JlelOHuua. MyHKUMOHAIBHBIE PSJBL.
O6nacte cxomumoctd. [lpusHak BeiiepinTpacca. CpoiicTea
paBHOMepHO cxongmmxcs psaaoB. CrenenHsie psaabl. Teopema
Abens. Murerpan cxomumoctd. CBoicTBA CTETNEHHBIX PAIOB.
Psan Teiinopa. PasnojkeHue B pAA 2JEMEHTapHbIX (DYHKLIMH.
Ilpumenenne panos Teilnopa.

Pszel @ypee. PaznoskeHre B TPHTOHOMETPHYECKHH Psijt
Dypoe 0011Ier0 BHIA, YETHHIX M HEYETHHIX ()yHKIIHH.

2.1.1.4. SI3pIk peaJu3anyu NPOrPaMMbI

[TporpamMma qUCIHMIIIMHE] pEATH3YeTCs Ha rOCy1apcTBeHHOM s3bike Poccuiickoii @enepanu.

2.1.2. YYEBHO-METOJAUYECKOE U HWH®OPMAIIMOHHOE OBECIIEYEHHE

JUCHUITIIMHBI

MATEMATHKA
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DJIEKTPOHHBIE pecypcbl (H3JaHus)

1. Abapaxmanos, B.I'. Beicinas MaTemMaTHka: JiHelHas anreOpa ¥ aHATMTHYECKas T€OMETPHS
[16+] / B.I'. A6apaxmanoB. — Mockea : ®JIMHTA, 2019. — 179 c. : ui. — Pexxum poctyna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book &id=607459

2. bangun, K.B. Beicmas wmarematuka : yuebuuxk / K.B.Banmun, B.H. bamubixos,
A.B. Pyxocyes ; noxg o6m. pen. K.B. banauna. — 2-e u3n., crep. — Mocksa : ®JIMHTA, 2016.
— 361 c. : Tabm, rpad., cxem. — PexuMm gocryma: mo mnoxamucke. — URL:

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

3. Kyty3zoB, A.C. MaremaTtuueckuii anamm3: quddepeHIHATEHOE W HHTETPATHHOE HCYHCICHHE
Gbyskuui ogHo# nepemennoi : [16+] / A.C. Kyty30B. — 2-e u3z. crep. — Mockga ; bepnus :
Hupexkr-Memaua, 2017. — 127 c¢. — Pexum poctyma: mno mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=462166

4, Jlyary, K.H. Beicmias mMarematuka: pykoBoacTBO K pemeHuio 3amad / K.H. Jlynry,
E.B. Makapos. — 3-e u3n., nepepad. — Mocksa : ®usmarmur, 2013. — Y. 1. — 217 ¢. — Pexum
noctyna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=275606

5. TyranbaeB, A.A. Beicmmas wMatematHka. @OYHKIIHH HECKOJBKHX TMEPEMEHHBIX H
HEeCOOCTBEHHBIE HMHTErpanbl: Teopus W 3amaun : [16+] / A.A. Tyranbaer. — Mocksa :
OJIMHTA, 2019. — 120 c. : un. — Pexum gpoctyma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=603140

6. Tyranbaes, A.A. Bricmass MaremaTHKa: OCHOBBHI JIMHelHOH anrebpel. TeopHs W 3amaud :
[16+] / A.A. Tyranbaes. — Mocksa : ®JIMHTA, 2019. — 186 c. : wi1. — Pexxum nocryma: mo
noanucke. — URL: https://biblioclub.rw/index.php?page=book&id=611207

7. Tyranbaes, A.A. Beiciuas MareMaTuka: QyHKIMH MHOTHX IIEPEMEHHBIX, IBOMHEBIE M TPOMHEIE
uHTerpais! : [16+] / A.A. Tyran6aer ; MockoBCKHii rocyJapCTBEHHBINH YHHBEpCHTET UM. M.
B. Jlomonocsa. — Mocksa : @JIMHTA, 2019. — 228 c. : ui. — PexxuM mocTyna: 1o MOIIIKCKE.
— URL: https://biblioclub.ru/index.php?page=book&id=611208

8. Illankwn, A.C. 3agauyd ¢ pelIeHHSMH IO BBHICIIEH MaTeMaTHKe, TEOPHH BEpOSTHOCTEH,
MaTeMaTH49ecKOH CTaTHCTHKE, MaTeMaTHYeCKOMY IIPOrpaMMHpOBaHHIO : yuebHoe mocobue /
A.C. lllankun, B.A. ITlankun. — 9-e u3n., crep. — Mocksa : Jlamkos u K°, 2020. —432 c. : un.
— (Yuebuble u3manus ans OaxanmaBpoB). — Pexum nocrynma: mo noxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573151

IleuaTHBbIE H3AAHUA

1. demun C.E., Hemuna E.JI. Anre6pa. Huxuuit Tarum: HTHU (¢) Yp@V, 2015. -280 c.
2. llemun C.E., llemuna E.JI. Ananutudeckas reomerpus. Huxauit Tarun: HTH () YpdV,
2016. -250 c.
3. Hemun C.E., llemuna E.JI. [luddepenunansroe ucurciaeHue GyHKIMN OTHOH IEPEMEHHO.
Hwxuuii Tarun: HTU (¢) Yp@V, 2014. —282 c.
4. Jlemun C.E., llemuna E.JI. Heonpenenennsiit uaterpan. Huwxuuit Tarun: HTU (@) Yp@V,
2011.-130c.
5. Hemun C.E., llemuna E.JI. Onpenenennsiii uarerpan. Huwxuuii Tarun: HTU () Yp@V,
2013.-152¢c.
6. Hemun C.E., lemuna E.JI. Kpatusie u kpuBonuHelinsle uaTerpansl. Hiwkauii Tarun: HTHU
(p) VI'TY-VIIH, 2010. -174 c.
7. Hemun C.E., lemuna E.JI. Panpl. Hwxkanit Tarun: HTU () Yp®V, 2013.-186 c.

IIpojdeccnonanbubie 0a3bl AaHHBIX, HH(POPMAIHOHHO-CTIPABOYHbICE H IOHCKOBBIE
CHCTEMBI

12




—_

http://biblioclub.ru/

A b

(OLIMOP)

CHUCTEMA

OnexTpoHHO-0HOMHOTEYHas cieTeMa «Jlauby https:/e.lanbook.com
2. DnexkTpoHHO-OUOIHOTEYHAS

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

Marepuaasi ans jun ¢ OB3

Bece xonrentr 3BC npeacraenen B Buae ¢aiiioB coemmanbHOro (<Gopmara i
BOCIIPOM3BEICHUs CHHTE3aTOPOM PEYH, a TaK JKE B TECTOBOM BHJE, NPHUTOJHOM JUIS IPOYTEHHS C
HCIOJIb30BAHHEM 3KPAaHHOM JIYIIBI M HACTPOHMKOM KOHTPACTHOCTH.

«YHuBepcuTeTckas  bubauoreka

Oumnaifuy

http://school-collection.edu.ru — exuHast KOJIIEKIHS E(PPOBEIX 0OPA30BATEIFHBIX PECYPCOB
http://feior.edu.ru - @eneparbHbLi HeHTp HHPOPMAIHMOHHO-00PA30BATEIBHBIX PECYPCOB

2.1.2. MATEPHAJIbHO-TEXHUYECKOE OBECIIHEYEHHUE JUCHHUIIJINHBI

MATEMATHKA

Caenennsi 00 OCHAMEHHOCTH AUCHHILIMHBI CHENHAJH3HPOBAHHLIM H J1ab0paTOPHBIM
o0opyoBaHHEM H POTPAMMHBIM o0ecredeHueM

Ne Bun zansTuii Hanmenoranue | OcCHaIEHHOCTH CIELHATBHBIX ITepeuens
m\ CHELMANbHBIX | IOMEIIEHUH U IOMEIIEHHH s MIPOrpaMMHOTO
Il NIOMELIeHUH U CaMOCTOSTENIEHOM PaboThI obecneyeHus.
NOMEIIEeHHH 115 PexBu3uTHI
CaMOCTOSITENIEHO HOJTBEPKIAIOIIEr0
i paboTsl JNOKYMEHTa
1 | Jlexuun YueOnas Meb6ens ayIquTOpHas ¢ | Microsoft Windows,
ayIUTOPHS VIS | KOJTMYEeCTBOM pabodmx MecT B | ODHCHBIH NaKeT
IIPOBE/IEHUS COOTBETCTBHH C KoiuuecTBOoM | Microsoft ~ Office,
JIEKLIMOHHBIX cTymeHTOB, pabouee Mecto | Jloroop Ne  43-
3aHATHH npenoaaBaTes, nocka | 12/1712-2019 0T
ayIUTOpHAS. 18.11.2019.
Kommnext IIEPEHOCHOTO
IPOEKIIMOHHOTO
obopynoBaHusi: HOYTOYK,
IIPOEKTOP, SKpaH Ha INTATHBE.
2 | IIpaxTuueckue Vuebuas MebGenb ayZMTOpHAas ¢ | Microsoft Windows,
3aHATHSA ayIUTOpHS Ul | KOJIMYeCTBOM pabo4yMX MecT B | OQHCHBIH MakeT
IPOBEJCHHUS cooTBeTcTBHH ¢ KommdecTBoM | Microsoft Office,
NpaKTHYeCKUX | cTyJeHToB, pabouee: Mecto | JloroBop Ne 43-
3aHATHHA npemnojaBaTens, nocka | 12/1712-2019 ot
ayJMTOpHAsl. 18.11.2019.
KommsloTepHas texuuka: | MathCad 14, Cuer-
HepcOHANbHEIE KOMIIBIOTEPHI, | akTypa No
nepudepuitipie  yctpoiictsa, | Tr066970 ot
IOCTYI B snekTpoHnyo | 12.12.2008, 3A0
HH(OPMAIMOHHO- "Co¢rJIaitn Tpeiin",
obpasoparensuyio cpeny HTH | 6eccpouno.
(punmana) Yp®@V, xommnexr | MathCad 15, Cuer-
JMIIEH3HOHHOTO daxTypa Ne
nporpamMmeoro obecrneyenus. | Tr066970 ot

12.12.2008, 3A0
"Co¢rJIaiin Tpeiin',
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HeccpouHo.

Koncynprauun VYuebnas Mebenp ayIUTOpHas ¢ | Cucrema
ayouTOpHA NI KOJMYECTBOM pabodyuMx MecT B BHIEOKOH(epEHLHH
POBEICHHUS COOTBETCTBHH C KoimdectBoM | Apache Openmeetings
KOHCYNBTALlMi | CTyJeHTOB, pabouee wmecro | CBOOOAHO
TpenoiaBaresis, nocka | PACTPOCTpaHAEMOe
ayMTOPHAS., 1O ¢ oTKpBITEIM
KOIO0M
Texymuit YyebHas Mebens ayIUTOpHAas ¢ | OnepaunonHas
KOHTPOIJIb, ayJMTOpHA I | KOJTHYECTBOM pabOuWx MecT B | CHCTEMa Windows,
NIPOMEXKYTOYHAs | IIPOBEACHHS COOTBETCTBHH € KOJIHYECTBOM O‘b_HCHHﬁ I1aKeT
aTTecTalus TEKYIIEro CTyIEHTOB, pabodyee MeCTO E}fg:;;ﬂ ijf:_:e i
KOHTPOJIS 1 IIpenoaaBaTens OCKa N
npo;pemymtmo a)I/),I[HTOﬂpHaﬂ. ’ g L or
. 18.11.2019.
s Cucrema ynpaplieHHs
y4eOHBIM KOHTEHTOM M
oby4yeHHeM LCMS
Moodle
CamocrosrtensHas | [ToMmemenus wis | Mebens ayauTOpHas ¢ | Microsoft Windows,
paboTa CTYJJeHTOB | CAMOCTOSATENIBHO | KOJIMYECTBOM pabouux MecT B | OGHCHBIN NakeT
H paboThl COOTBETCTBHH ¢ KoiauuecTBOM | Microsoft Office,
ofyyarommxcss | cTrymeHtoB, pabouyee wmecto | Jlororop Ne 43-
IpernoaaBarTens, nocka | 12/1712-2019 ot
ayIuTOpHAs. 18.11.2019.
Kommnsiorepras texuuka: | MathCad 14, Cuer-
nepcoHalbHbIE KOMIBIOTEPEL, | (akTypa Ne
nepudepuiiaple  ycrpoiictsa, | Tr066970 ot
TIOAKITIOYEHHS K cetu | 12.12.2008, 3A0
Hurepner, TOCTYI B | "CodrJlaiin Tpeiin",
3NEKTPOHHYIO BeccpouHo.
nH(popMaLHOHHO- MathCad 15, Cuer-
obpazopatensHyio cpeny HTU | dhaktypa Ne
(pumuana) Yp®@V, xommuext | Tr066970 ot
JIMIIEH3HOHHOTO 12.12.2008, 3A0
nporpamMHuoro obecrnieyenus. | "CodrJlaitn Tpein",
feccpouHo.
JloroBop Ha
nperocTaBIeHHE
NOCTOSHHOTO

J0CTYIIa K CeTH
WnTepuer ot
30.12.2019 Ne
800037

2.1. PABOYAS ITPOTPAMMA JUCHUIIIMHBI

Pabouas mporpaMma IUCIUIUIMHEI COCTaBlIEHA aBTOPAMH:

PU3HUKA
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Ne n/nn | @amunus Umsa OtuecTBoO VHCHRR CReneH, JoKHOCTD Hoapasnenense
y4eHoe 3BaHHe
1 XoxaslpeB AnexcaHap Crapumii JenaprameHT
AHaTONBEBHY IIperoiaBaTe | eCTeCTBEHHOHAYYH
b oro obpaszoBaHuA

2.2.1. COAEPXAHHME 1 OCOBEHHOCTH PEAJIM3ALIUU JUCIIUITIINHBI

OPHU3UKA

2.2.1.1. TexHosioruu o6y4eHHsl, HCNOIb3yeMble NPH H3YYeHHH THCIHIUITHHBI MOXYJIst

Cmemannoe 06}"‘{6}[1/16 C HCIIOJIb30BaAHHEM onnaﬁH-Kypca.

2.2.1.2. IlnanupyemMble pe3yabTaThl 00y4eHHs! (HHINKATOPHI) M0 AHCHHILIHHE 2

Kon u HanmeHoBaHue
KOMIEeTEeHIHH

Ilnanupyembie pe3yabTaThbl 00y4deHus] (HHAHKATOPHI)

OIIK-1. Crmocoben
(bopMyIHPOBATEH H pEIIATE
33/1a4H, OTHOCSIITHECS K
npodecCHOHATBHOM
JIeSITENIbHOCTH, TIPUMEHAA
byHIaMeHTaIbLHBIE 3HAHHS
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3BUTHS IPUPO/IBI, YETOBEKa
H oOmrecTBa

3name:

. OCHOBHBIE IIOHSITHS, 3aKOHBI H MOJEIH MEXaHHKH,
JJIEKTpUYecTBAa W MarHeTusMa, KoneOaHWH HW  BOJIH,
CTaTUCTHYECKON (PH3MKH M TEPMOIHHAMHKH;

® OCHOBHBIE (DM3MUYECKHE BEIHUUHBI W  (QH3UYEeCKHe

KOHCTAaHTBl, HX OINpeIeleHHEe, CMBICI, CIHOCOOBI H
€IMHHAIIEI X H3MEPEHHS;

. byHIaMeHTaTbHBle (DU3MYEeCKHe ONBITHL, HX pOlb B
pa3BUTHH HayKH;

e Ha3HAYeHHe W TPHHIMOBl JEeHCTBHS  BaXKHEHIIHMX
¢u3nyecKkux npudopoB.

Ymemn:

e 00OBACHHUTH OCHOBHBIE HAOMIOJAEMBIE TIPHPO/THBIE U
TEXHOTECHHBIE SABJICHUA U 3D (EKTHI C ITO3MITHIHA
(byHIaMEeHTaTbHBIX (PU3HYECKUX B3aUMOICHCTBHH,
HCTOJIKOBBIBATH CMBICT (PU3HMYECKHX BETUYHH U TTOHITHIH;

®  3aNWCHIBAThH YpaBHEHUS UTs GU3MIECKUX BETUYMH,
3aNKCHIBATh YPABHEHHMS IPOIIECcca H HAXOIUTh €TI0 PELECHHUE;

e paborars ¢ npubopaMu 1 000pyIOBaHHEM COBPEMEHHOM
(u3rgeckoit 1abopaTopuu;

®  JCIOJB30BATH PA3THYHbIE METOAMKH QU3HUECKHX
H3MepeHni 1 00pabOTKH SKCIIEPUMEHTAILHBIX JaHHBIX, B
TOM YHCJIE C IPHMEHEHHEM KOMITBIOTEPHOH TEXHUKH U
HH()OPMAITHOHHBIX TEXHOJIOTHIT IIPH PEIIeHHH 3a1a4;

®  JCIOJB30BaTh METOMABI (PU3HUECKOTO U MATEMATHIECKOTO
MOJIEJTMPOBAHHMS, & TAK)Ke IIPUMEHSTH MeTO/IbI (PHU3HKO-
MaTeMaTHYeCKOro aHAIN3a K PEIIeHHI0 KOHKPETHBIX
€CTeCTBeHHOHAYYHBIX ¥ TEXHHYECKUX IpobieM

Braoemy:

® HaBBEIKAMH HCIOJIL30BAHUS METOIOB (pu3nyeckoro
MOJIETHPOBaHHSI B HHIKEHEPHOH NPaKTHKE;
. NIPUMEHEHHS OCHOBHBIX METOMIOB (hH3HKO-

MareMarn4cCKOro aHajiiuia JAJid peliCHHsA
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€CTECTBEHHOHAYYHBIX 33/a4;
IIPABHJIbHOM SKCILTyaTallii OCHOBHBIX IPUOOPOB H
00OpyIOBaHHUs COBpEMEHHOM (pu3nyecKoit maboparopuu;
00paboTKH ¥ HHTEPIPETAIIHH PE3yIETATOB
OKCIEPUMEHTA, B TOM YHCIIE C IPUMEHECHHEM
KOMIIBIOTEPHOH TEXHUKH U HH(OPMAITHOHHBIX
TEXHOJOTHH.

OIIK-2. Cnocoben
(hopManH30BHIBATH U PEINATh
3a1a4d, OTHOCALITHECS K
npodecCHOHAIBHOM
JIeSITETbHOCTH, HCIIOJB3YS
METOIBI MOJICTTUPOBAHUS U
MaTeMaTH4eCKOro aHaIu3a.

3name:

Yumemn:

Braoemn:

GysnamenTanbHble (U3MYECKHE TIOHATHS H TEOPHH
KJIACCHYECKOH U COBPEMEHHOH (PU3UKH.

HCII0/Ib30BATh 3HAHUS O COBPEMEHHOM (hH3HUECKOi KapTHHE
MHpa U 3Boynoniy BeeneHHoit, mpocTpaHCTBeHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHH BELEeCTBa IS
TIOHUMAHUS OKPYKAIOIIETO MUPA U SIBTIEHUH TIPUPOIBL;
TIPUMEHSTE (PHU3MKO-MAaTEMATHYECKHE METOIBI I CO3IAHHUS
HOBBIX CPE/ICTB M3MEPEHHs, METOJI0B H3MEPEHHS H METOIHK
H3MEepeHHit, pa3pabaTeiBaTh M NpeIAraTh IUIaH IPOBEICHHS
¢uzryeckoro uecnenoBanus, GopMyIHPOBATH BEIBOIBL,
OLICHUBATh COOTBETCTBHE BHIBOIOB ITOYUIECHHBIM JaHHBIM,
OIICHHBATh HAYYHYIO U MPUKJIATHYIO 3HAYHMOCTE CBOEH
pa3paboTku.

METOJaMH (PU3UKO-MaTeMaTHIeCKOI0 ONUCAHUS U
MOJIEIMPOBAHKS IIMPOKOTO Kiiacca (PU3MYECKUX ABICHHUM
H IIPOILIECCOB, ONpPEIENAIOMUX IPHHIMIE! paboThI
Pa3IMYHBIX TEXHHYECKUX YCTPOMCTB.

OIIK 3. Cnocoben
IIPOBOJNTH UCCIIEIOBAHHMS U
W3BICKAHUS IS pPelleHHs
IIPUKITATHBIX HH)KEHEPHBIX
3a7a4 OTHOCSIIUXCS K
npotecCHOHAIBHOM
NeAaTebHOCTH, BKIIIOYAs
IPOBEJICHHE H3MEPEHHUIH,
IUIAHHPOBAHHE U MTOCTAHOBKY
SKCTIEPHMEHTOB,
HHTEPNPETAITHIO

MOJY4eHHBIX Pe3yJIbTaTOB

Suame:

Yuvemn:

Braoems:

TEOPETHYECKHE OCHOBBI, OCHOBHEIE IIOHSATHS, 3aKOHBI H
MOJETH MEXaHHKH, MOJIEKYISIpHOH Gu3uKH,
3NEKTPUYECTBA U MarHeTH3Ma, TeOpUH KoyebaHuH U BOIH,
TEPMOJHHAMUKHU U CTATHCTHYECKOM (DU3UKHU;

NIOHHUMATh, H371araTh H KPUTHYECKH aHATH3HPOBATE 6A30BYIO
obmeduznueckyro HHGOpMaLHIO;

bu3nyecKUME 1 MaTEMaTHIECKHMH METOIaMHI
00paboTku u aHanw3a nHGopMaluu B obnactu obmei
(U3HKH.

2.2.1.3. Copep:xkaHne TUCHHMILIHHBI 2

Kon
Pasznen, Tema
pasaeJa, Conep:xanue
L JHCIHHILIUHBI
Mexanuueckoe IBH)XEHHE KaK IpocTeiiinas hopMa IBHKEHHS
KHBeMaTHEs Marepuu. [IpezncraBieHue o cBolcTBax IIpOCTpaHCTBA H
P1 ARG BPEMEHH, JIEXKAIIME B OCHOBE KIACCHYSCKOH MEXaHHUKH.
P OuzuyeckHe MOJETH: MaTepualbHasd ToOYKa, CHCTEMa
MaTepUaIbHbIX TOYEK, a0COIOTHO TBEPIOE TEJIO.
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Cucremsr otcuera. Ilepememenue W 1yTh. TpaeKTOpHs
IBIKeHHs. CKOpPOCTh U yCKOpeHHe MaTepHalbHOM TOYKH, KaK
MIPOU3BOIHBIE pagMyca-BeKTopa mo BpeMeHH. CKOpOCTh H
YCKOpEHHE NpH KPHUBOJIWHEHHOM mBIKeHHH. HopMmanbHOoe M
TaHTeHIIMATBHOE YCKOPEHHUS.

P2

JluHamuKa MaTepHaabHOH
toukH. Pabora u sHeprus

WuepuuaneHelie cucrtemsl orcueta. Macca Ttena. Cuia.
Ilepseiit 3akoH Hetorona. Muepuus. Bropoi 3akon HeroToHa.
Wmnynec Tena u mMmyasc cuibl. Tpetuit 3akoH Herorona.
Ynpyrue Cuibl, CHIBI TATOTEHHS, CHIIBI TPEHHUS.

Buemnue u BHyTpeHHHME cuibl. LleHTp mMacc MexaHMYECKOH
CHCTEMBl M 3aKOH €ro [ABWKEHHS. 3aKOH COXpaHEHHs
HUMITyJIbCa.

Pabota mocTosHHOH MW TepeMEeHHOH CHibl. MOIIHOCTE CHIIBL
Kunernueckas s3Heprusi MEXaHUYECKONH CHCTEMBI H €€ CBA3b C
paboTOi CHJI, NPHIOKEHHBIX K CHCTEME. JHEprus Kak
YHHBepcalbHas Mepa pasmHyHbX (OpM JBIKEHHS H
B3aUMOJIEHCTBHH.

Ilone xax ¢opma MaTepuH, OCYIIECTBISIOLIAS CHIIOBOE
B3aMMo/ieiicTBHE MEKIY yacTULIAMH BEIIECTBA.
KoHcepBaTHBHEIE M IHUCCHIIATHBHBIE CHIBL. Jluccumanmus
sHeprud. [loTeHnuanbHas SHEPrUs MaTepHaIbHOH TOYKH BO
BHEIIHeM CHJIOBOM none. Cef3b nomeHyuanbHOl 3Hepeuu ¢
KOHCep8amusHoU Culol, Oelcmeyioujei Ha MamepualbHyio
mouxy. Ilowsmue o 2paduenme CKAIAPHOU  QYHKYUU
KOOpOUHam.

[ToreHuuanpHas Heprus yupyro neGopMHPOBaHHOIO Tena,
JIByX B3aMMOJIEHCTBYIOIIMX Macc, NOIHATOrO Haja 3emiei
tena U 3emun. 'padudeckoe npeacTaBIeHUe NOTEHLIHAIBHOM
sHepru. [loTeHIHaIbHEBIe «IMBDY U «Oaphepsly.

3akoH COXpaHeHHUs MEXaHWYECKOH SHEPIHH.
OOmedu3nyecknii 3aKOH COXpaHEHHs SHEPIHH. 3aKOHbI
COXpaHeHHs KaK INpOsBIeHHE (yHIaMEHTABHBIX CBONCTB
npocTpancTBa H BpeMeHu. Coynapenre abcoIIOTHO YIPYTHX H

HEYNPYTHX TEL.

P3

Mexanuka TBEpAOIro Teiaa

VriioBble CKOPOCTh M YCKOpDEHHE, MX CBA3b C JIMHEHHBIMH
CKOpPOCTSIMH H YCKOPEHHSIMM TOYEK BpallaloLIETocs Tela.
MOMEHT CHJIBI H MOMEHT HMITYJIbCa MEXaHHYECKOH CHCTEMBI.
MoMeHT HHEpIMH Tela OTHOCHTeNbHO ocH. Teopema
IlITeiinepa. MoMeHT HMMOynbca Tela  OTHOCHTEIBLHO
HEMOABMKHOH ocH  BpauleHus. (OCHOBHOE ypaBHEHHE
OVHAMHKH  BpallaTeJbHOro  JBHXeHHs. KuHeTHdeckas
SHEprus Bpalmmammerocs Tena. Pabora mpH BpallaTeJlbHOM
IBIDKEHHH. 3aKOH COXPaHEHHI MOMEHTa HMITYIIbCa.

T'upockonuyeckuii aghpexm. Tlonamue o npeyeccuu.

P4

DeMeHTHI CIIEHAIBHOH
TEOPHH OTHOCHTEJIIBHOCTH

MexanuyecKHii IPHHIUI OTHOCHTeNbHOCTH. IIpeobpazosanue
lamunes.

IToctynaTel  crmenuanbHOM  TEOPHH  OTHOCHTEILHOCTH.
ITpeo6paszopanue Jlopenma. CnenctBus u3 npeoOpa3oBaHHMH
JlopeHnia (OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH COOBITHIA,
OTHOCHUTENBHOCTh JUIMH M  INPOMEXKYTKOB  BPEMEHH).
ITpocTpaHCTBEHHO-BpeMEHHON HHTepBal. PensTHBHCTCKHUH
3aKOH CIIOJKEHHS CKOPOCTEH.

OCHOBHO# 3aKOH PENSTHBHUCTCKOH IMHAMHUKH MaTepHalbHOMH
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TOYKHM. PensTHBHCTCKOE BBIpaXKEHHE NI KHHETHYECKOM
SHEPrMH. JHeprus cBs3u cucteMbl. COOTHOLIEHHE MEXTY
IONHOM 3HEpruel W WUMITYJIbCOM YacTHLBL. [ paHWUIEI
IPHMEHMMOCTH KJIaCCHYECKOH MEXaHHKH.

PS5

DJIeMeHTHI KJIacCHYECKOH
CTAaTUCTHKHM MakcBenna-
Bonenmana. SIBnenus
IepeHoca B razax

Cratuctudeckuii U TEePMOIMHAMHYECKH I METO/IBI
HCCIENOBaHUS MaKpOCKOIIHYECKHX CHCTEM.
TepMmoauBamuueckue napaMeTpsl. PaBHOBECHEBIE COCTOSIHUS H
npoueccsl. MneanbHeblii ras.

Pacnpenenenne MaxkcBemna. Pacmpenenenme wdacTHil 1o
CKOpPOCTAM M 3HEPIHsAM TeIuloBoro BikeHHA. CkopocTH
TEINJIOBOro ABHkeHus Monekyn. Onsrt lllTepHa.

OcHOBHOE ypaBHEHHE MOJIEKYSIPHO-KHHETHUECKOH TEOpHH
HACaNbHBIX Tra30B. MoneKynsapHO-KHUHETHYECKHH  CMBICI
Temiepatypbl. OCHOBHOE ypaBHEHHE COCTOSIHUS HIEaTbHBIX
razoB. M3omnporecchl B HaeanbHbIX razax. ['a30Bbie 3aKOHEI.
Yucno cremenedt cBoboasl MoseKyn. 3akoH paBHOMEPHOTO
pacrpejesieHdsl SHEPIHMHM IO CTeleHsM CBOOOIBI MOJEKYII.
Cpenssist KHHETHYECKAs SHEPTUs MOJIEKYJI.

WneaneHeli ra3 B mone TAroTeHHs. bapomerpuyeckas
tdopmyna. 3akoH BombiMana s pacmpeneneHus YacTHI[ BO
BHEINHEM NOTeHUHanbHOM noJsie. OneiTel [leppeHa.

CpenHee 4HCIO CTOJKHOBEHHH W CPEIHSAS IIHHA CBOOOIHOTO
npobera Mosekyid. Bpems penakcamuu. Bakyym. SBmeHus
IEPEHOCa B TEPMOJMHAMHYECKH HEPAaBHOBECHBIX CHCTEMaXx.
OmnbiTHble  3akoHBl  qu((dY3HH, TEIUIONMPOBOAHOCTH H
BHYTPEHHET0 TpeHHs. MoNeKyIspHO-KHHETHYECKass TEeOpHs
STHX sBIEHHH. 3aBHCHMOCTH K03(h(HIHEHTOB mEpeHoca OT
TIaBJICHUS U TEMIIEPATYPHL.

Mexanusm muddy3un B razax, KHIKOCTIX H TBEPIBIX Tejax.
Bs3KOCTB ra30B M JKHJIKOCTEH.

P6

(OCHOBHBIE 3aKOHBI
TEPMOIHHAMHKH.
PeanbHble rasel

Obpatumble M HeoOpaTHMBIE, KpPYTOBbIE H HEKPYTOBBIE
nponecchl. PaboTa rasa npu ero pacmupeHus.

KonmuuectBo Temnotsl. BHYTpeHHSIE 3Heprus CHCTEMEL.
BHyTpeHnHsIs SHEPrHs HACATBFHOTO rasa. TemIoeMKOCTb.
Ileppoe Hawano TepMomwHamMuKH. [IpuMmeHeHHe mEepBOTO
Havyajga TepMOJMHAMHKH K H30IpoleccaM HIEalbHOTO rasza.
AnunabatHbI Iporiecc.

3aBHCHMOCTh TEIUIOEMKOCTH HJACATBPHOTO Tasa oOT BHIA
npolecca M3MEHEHHs ero cocrosuus. Kiaccuueckas Teopus
TEIIOEMKOCTEH H/Iea bHbIX ra30B U €€ OTPaHHYEHHOCTb.
Bropoe mHawano tepmommHamuku. HeoOpatmmocTs u
HalnpaBlIeHHOCTh  CaMONPOM3BOJIBHBIX  IPOIECCOB B
3aMKHYTBIX CHCTeMax. TepMoaMHaMHYecKas BepOSTHOCTH
MaKpoCOCTOSIHUS. DHTponHus. PacueT W3MeHEHHs SHTPOIHH C
TIOMOIIBIO HHTErpasia MPUBEIEHHEBIX TEIJIOT.

Iuxkn Kapro. KIIJI uneansHOM TemioBodt MamuuHbl. TpeThbe
Hayaso TepMOJAHHAMHUKH.

Omcmynnenus om 3akoHo8 udeanvHulx 2azos. Cuivl U
nOmMeHYUanbHas IHepaus MENHCMONEKYISPHO20
e3aumooeticmeus.  Dpgexmusnvlii  ouamemp  MOAEKYI.
Ypaenenue Ban-oep-Baanvca. Cpaenenue uzomepm Ban-oep-
Baanvca ¢ sxcnepumenmanshvimu.

Buympennsa  snepeus  peanvnozo  2aza. Kpumuueckoe
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cocmosnue. Paszosvie nepexodvl. Tennosoe OsuxdceHUe Yacmuy
6 Jrcuokocmax u meepovix meaax. Ocobennocmu HCUOK020 U
meepoozo  cocmosaHuli  eewjecmea.  Kpucmaniuueckasn
peutemxa.

P7

DNeKTpocTaTHKa

Onextpuyeckuii 3apsin.  JluCKpeTHOCTH 3apsia. 3akoH
COXpaHeHMsl 3apsna. DBsaumopeiicTBie 3apsmoB. 3akoH
Kynona. DNeKTPOCTATHUECKOE none. Ipuanun
cynepno3uiuy. HanpsykeHHOCTh 3MeKTPOCTaTHYECKOTO IMOJIS.
Pacuer 3neKTpocTaTHYeCcKUX TOJIeH METOJOM CYTEPIO3HIHH.
ITome  snextpuueckoro  mumons.  Ilotox  BekTopa
HanpspkeHHOCTH. Teopema I'aycca Ui 371€KTPOCTaTHUECKOTO
IIOJI B BaKyyMe M ee IIpUMEHEHHe K pacdeTy noieii. Pabora
CHJI 3JIEKTpOCTaTHYeckoro mois. [{upkymsamumst BekTOpa
HanpsokeHHOCTH. IloTeHnuan 31eKTpoCTaTHYecKOro MOJSL.
IToTenumaneHBli  XapakTep 3JEKTPOCTATHYECKOTO  MOJIS.
HampsokeHHOCTR  37€KTPOCTATHYECKOTO IO KaK TPaIdeHT
[IOTEHIHAA.

CBobOomuple ¥ CBsf3aHHBIE 3apsibl B  JHIJICKTPHKAX.
Huonextpuku.  Tunsl  auanextpukoB.  [lomspusars
IUSIEKTPUKOB. BekTtop mnonspuzanuu. Jusnexrpudeckas
BOCIPHMMYHBOCTh  BEIIECTBA. BEKTOp  3I€KTPHYECKOro
cMmemenus. Teopema ["aycca anst 3MeKTPOCTATHYECKOTO MOJIA
B gauanekTpukax.  OTHOCHTeNbHas  JIHMAJIEKTPHYECKAs
IPOHHIIAEMOCTH CPEIbl.

Yenosua nma epanuye paszdena oeyx ousnexmpuyeckux cpeo.
Husnexkmpurxu ¢ ocobvimu ceoticmeamu. CezHemosneKmpuxi.
Ilvezoanexmpuyeckuil a¢hghexm.

Ilone BHYTpH TIpOBOZHMKa M y €ro IOBEPXHOCTH.
Pacnpenenenne 3apsna B NPOBOAHHKE. OJIEKTPOEMKOCTH
YEIHHEHHOTO IIPOBOJHUKA. B3auMHas 3J1€KTPOEMKOCTh ABYX
npoBOAHHMKOB. KoHneHcaTopbl. DHeprus  3apsHKeHHBIX
IIPOBOJHHUKOB: YEIHHEHHOrO ITPOBOJHMKA, KOHIEHCATOpa H
CHCTEMBI IIPOBOIHUKOB. DHEPrHsl 3JIEKTPOCTATHUECKOTO TIOJIS.
OO0BeMHast IVIOTHOCTH JHEPrHH.

P8

[TocTosiHHBIH
9JIEKTPHYECKHH TOK

ITocrosHHbI snexkTpudeckuit Tok. Cumima Ttoka. IlnoTHOCTB
TOKa. YCJOBHS CYIIECTBOBAHHS JJIEKTPUYECKOr0 TOKa.
CropoHHHe cuIbl B 3JI€KTpHUECKOil memu. PasHOCTH
IOTEHIMANIOB,  JJEKTPOABMXKYINAS  CHJIa,  HaIpsIKEHHe.
O0606mennsIit 3akoH OMma B uHTerpansHoil Gopme. 3akon Oma
B JoKanpHOH ¢opme. Pabora M MOIIHOCTE TOKa. 3akoH
Ixoyns-Jlenna. 3akon [[xoyns-Jlenna B nokansHOH (opme.
Pasgernennas umems. IlpaBmma  Kupxroda.  Pacuer
Pa3BETBICHHEBIX LIETICH.

Knaccuveckas snexmponnas meopus 3nekmponpogooHocmu
Memannoe u ee onvlmuvie 0bocHosanus. Beieoo 3axonoe Oma
u Jocoynsa-Jlenya uz 31eKMpPOHHBIX npedcmasieHutll. 3akoH
Buoemana-®Ppanya. 3ampyonenus Kiaccuveckoi meopuu

NEeKMPONPOBOOHOCIU  MEemAlloe. Paboma  evixoda
9NEKMPOHA U3 Memauld. OMUCCUOHHblE sABNeHUe U UX
npumenenue.

Onexkmpuyeckuii mox 6 eazax. Honuzayus u pexombuHayus
monexyn 6 easze. Ilooeudichocmv Hocumeneil  3apsod.
Hecamocmosamenvnblli  u  camocmosamenvHulll  2a306ble
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paspaoel. Ilnasma. TepmosnekmpoHnas smuccus.

P9

DIeKTpOMAarHeTH3M

MarnutHoe nosne. Bekrop MaruHuTHOH HHAYKIIMK. MarHuTHBIH
MOMEHT KOHTypa ¢ TOKOM. MarHuTHoe Iojie 31eMeHTa TOKa.
3akoH buo-Casapa-Jlannaca ¥ ero mpuMeHeHHE K pacueTy
MarHuTHOro moisd. MarHutHoe T1one NpAMOJTHHEHHOrOo
MIPOBOJHHKA C TOKOM. MarauTHoe mnosue KpyroBoro Toka.
[Mupkynsauus BeKTOpa MarHUTHOM MHIYKIHMH. 3aKOH IOJTHOTO
TOKa JJIs1 MarHUTHOTO IOJIA B BaKyyMe H €ro IpHMMeHeHHe K
pacueTy mois coleHOMIAa M Topouia. Buxpesoit xapaxtep
MarHHTHOTO TIOJIS.

3axkoH Awmmepa. BzanmopeiicTBue napauleabHbIX
IPOBOJHHMKOB ¢ ToKOM. OmpeneneHue eQuHHIBI Toka — |
amnep. KoHTyp ¢ TOKOM B MarHMTHOM IIOJe. DHEpPrus
B3aUMOJEHCTBUS KOHTYpa C TOKOM B MAarHHTHOM IIOIe.
Teopema 'aycca ans MmarauTHOrO nojs. PaGora nepemereHus
IPOBOJHHKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJIE.

Cuna Jlopenna. J[BixeHHe 3apsHKEHHBIX YaCTHI[ B MATHUTHOM
none. IlpuHIMn [eHcTBHS NHUKIMYECKHX YCKOpHUTENeH
3apspKeHHBIX 4acTHl. O¢¢exr Xomna. Ilpusmmn pabots

MI ' I-reneparopa.
Marsetnku. XapakTepUCTHKH MarHMTHOTO IIOJIS B BEIECTBE.
HamaraugenHocTs. MarnuTtHas BOCIIPHHMYHBOCTb.

HanpsokeHHOCTh ~ MarHWTHOrOo  IOJS B BELIECTBE.
OtHOCHUTENbHAss ~ MArHWTHas  OPOHHIIAEMOCTh  CPElbl.
Opbumanvhvlii. MazHUMHBLIU U MEXAHUYECKUL MOMeHMbl
antekmpona 6 amome. OpbumanvHoe  2UPOMAZHUMHOE
omuouwtenue. Onweim  OiHwmetina-0e Iaaza. Chnunosvle
MAZHUMHbIE MOMEHNIBI.

AtoM B MaruutHOM none. JlWa- W mapaMarHEeTHKH.
OneMeHTapHas TeOpHs AMAMarHeTH3Ma. JJIEeMEHTapHas
Teopuss ~ napamarseTusMa.  @eppomarHetuku.  Kpusas
HaMarHWYWBaHui. MarHuTHBIE THCTepe3uc. Msarkue W
KECTKHE MarHuTHble Marepuansl. Touka Kiopu. JloMeHBL
ITonsiTHe 0 criuHOBO# pHpoae heppoMarHeTH3Ma.

SBnenue 3NIEKTPOMAarHUTHOI HHIYKIHH. 3akoH
JNeKTpoMarHuTHOM wMHAyknuun @apanes. 3akon JleHua.
Bosuuknopenue J/1C MHAYKIUH B IPOBOJHUKE, TBHIKYIIEMCS
B MardMTHOM IIOJIE ¥ B paMKe, paBHOMEPHO Bpauiaromeiics B
OJTHOPOJJHOM MarHHTHOM IIOJIE.

Camonnaykuust. MHIYKTHBHOCTh KOHTYpa. 3aKOH H3MEHEHHS
TOKa NPH 3aMbIKaHHH M pa3MbIKaHUM LenH. CkuH-3¢Q¢eKT.

‘Bzaumuas uHayKius. B3anMHas HHIYKTHBHOCTS.

OHeprusi CHCTEMBI NPOBOAHHKOB € TOKOM. OOBeMHas
IUIOTHOCTh 9HEPTHH MarHUTHOTO TIOJIA.

O06o01menye 3aKkoHa IEKTPOMAarHUTHOH HHAYKIMH. Buxpesoe
anexTpuueckoe nosue. berarpon. Tox cMmemenus. YpaBHeHUs
MakcBeiia 171 31€KTPOMArHUTHOTO TI0JIi B HHTETPaIbHOM
dopMe U uX HU3HIECKHH CMBICII.

P10

Mexannueckue u
3JIEKTPOMArHHTHEIE
KonebaHug

IlonsTHe o0 KomebGaTenpHBIX mpoleccax. [ apMoHHYECKHE
konebanus. KuHemaTMka TapMOHHYECKHX  KojeOaHMIA.
Juddepennuansuoe ypaBHeHHe rapMOHHYECKHX KojeOaHHi.
ITpy>XMHHBIA, MaTeMaTHYeCKHit ¥ (QHU3HNYeCKHd MasTHHKH.
OHeprusi rapMoHHYeCcKHX KoiebaHuii. MeTon BEKTOPHBIX
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muarpamM. Komnnexchas ¢opma IpejcraBiieHus KoJjeOaHuit.
CnoxxeHve rapMOHHYECKHX KOJIeOaHHH OJHOTO HanpaplICHHSA
U OJMHAKOBOW 4YacToThl. buenus. CloxeHHe B3aUMHO
NepreHUKYISpHBIX konebanuit. CBoOoJHEBIe 3aTyXarolue
konebanus. JudpdepeHnmanbHoe ypaBHEHHE 3aTyXalOIMX
konebanuii U ero pemenue. Jlorapupmuueckuit IeKpeMEHT
3aryxaHus. Juggepenyuanrvnoe ypagHeHue 6bIHYHCOEHHbBIX
Konebanutl. Amniumyoa u ¢haza GuIHYICOeHHBIX KonebaHuil.
Pesonanc.

OnexkTpuueckuii  KkonebarenbHb  KOHTYp. CBoOOnIHBIE
JJIeKTPOMAarHUTHBIE KoneOaHHs B 3aKpBHITOM HIEAIBHOM
KonebaTenbHOM KOHTYpe. 3aTyxXarolie 3/1eKTPOMarHUTHBIE
KoneOaHus. 3aBHCHMOCThL HacTOTHI 3aTyXaloOMMX KoieOaHHiH
OT CONPOTHBIEHHA. ANEpHOAWYECKHH pa3pss KOHAEHcaTopa.
Buinyoscoennvie anexkmpuyeckue xonebanus. Pezonanc moxa u
HANPSIHCEHUSL.

BonnoBbie nporneccsl. Obpa3zopaHne BOJIH B YHpPYro# cpee.
IIpomoneHBIe W TomepedHble Oerymue BOJHBL BoaHOBEIE
noBepxHocTH. ®poHT BosiHBL DazoBas ckopocts. J[lnuHa
BOJIHBI. BonHOBOE YHCJIIO. Ilpunmun  T'oiirenca.
CunyconmanpHbple (rapMOHMYECKHE) BOJIHEL Y paBHEHHE
Oeryme#i BomHbl. BonHOBoe ypaBHeHue. JlucrepcHs BOJH.
OHeprus BonHbL [IpHHIMI cyneprno3uuud BoiH. BomHoBoi
HaKeT. ['pynnosas CKOPOCTb. KorepeHTHOCTE.
P11 Bonnge Wntepbepernus BonH. CTosgune BOJHBL YpaBHEHHE CTOsSUEH
BOJIHEL M3meHenue dassl npu oTpaxeHuH BoMHEL Konebanus
CTpPYHBL.

BonmHOBOE ypaBHEHHE 3/1€KTPOMArHUTHOH BOJHBL Y paBHEHHE
IUTOCKOH MOHOXPOMAaTHYECKOW 3JIEKTPOMAarHUTHOH BOJIHBL
OCHOBHEIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH. OHEPrHS H
HHTEHCHBHOCTH 3J€KTPOMAarHUTHON BONHEL [lOTOK 3HEprHH.
Bektop [IlofinTuHra. JlaBneHue SIEKTPOMAarHMTHBIX BOJIH.
Wznyuerue aumoss.

2.2.1.4. 5131k peajM3alli{ NPOrpaMMBbI
[IporpamMma QUCIUIIIMHEL peau3yeTcs Ha rocy1apcTBeHHOM s3bIKe Poccuiickoi ®Denepaiiuy.

2.2.2. YYEBHO-METOAUYECKOE WU HWH®OPMAIIMOHHOE OBECIIEYEHHE
JUCHUIIVIMHBI ®U3HUKA

DJIeKTPOHHBIE pecypchl (H31aHHA)

1. Craponybuesa, I'.Il. Kypc neximii o ¢u3mke: MexaHWka, MoJeKylspHas (GH3HKa,
TepMOAMHAMHUKa. DekTpuyecTBo 1 MarHeTusMm / I.I1. Craponybnesa, A.A. XalleHKo ;
®enepanbHOE rocylapcTBeHHOe OMKeTHOe 00paz0BaTeNbHOE YUPEKIEHHME BBICIIETO
npodeccHonansHOro o0pazopaHus CTaBpONOIBCKHH TOCYJAapCTBEHHBIH AarpapHbIi
yHuBepcuteT. — CraBpomons : CrTaBpONmONbCKHM TIOCYJapCTBEHHBIH —arpapHbIi
yuuBepcutet, 2017. — 169 c. : wi. — Pexum pocryna: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.
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. Huxepos, B.A. ®u3uka a1 By30B: MeXaHHKa W MOJEKyIspHas (usmka : [16+] /

B.A. Hukepos. — Mockgsa : Jlamkos u K°, 2019. — 136 c. : un. — Pexum goctyna: no
noxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=116499.

. Huxepos, B.A. ®usuka: coBpemennsii kypc / B.A. Hukepos. — 4-e u3n. — Mocksa :

Hamxos u K°, 2019. — 452 c. : wn. — Pexxum pocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

. Abapaxmanosa, A.X. ®u3nuka. DIeKTpHUecTBO: TEKCTHI Jekimit / A. X. AGapaxmMaHoBa ;

MunuctepcTtBo  obpazoBaHuss W Hayku P®, KasaHckuii — HalMOHAIBHBIA
HCCIIEIOBATENILCKUI TeXHooruueckuil yaupepcuteT. — Kaszanp : Kazanckuit HayuHo-
HCCIIeIOBaTEIbCKUH TexHonoruueckuii yausepcuret, 2018. — 120 c. : cxem., Tabm., wi. —
Pexum JocTyna: no TIOJIITHCKE. — URL:

http://biblioclub.ru/index.php?page=book&id=500426.

. @uspka: npaktukyM. B 3 u. Y. 1. Mexanuka. MonekynspHas QH3HKa H TEPMOIHHAMHKA

/aBT.-cocT. A.A. Xonsipe, K.J. Kopuucuk ; M-Bo o0pa3oBanus u Hayku PO ; OTAQY
BIIO «Yp®YV um. Ileproro Ilpe3nnenTta Poccun B.H. Enpuuna», HikaeTarnn. TeXHoIL.
uH-T ((ui.). — Huxauit Tarun : HTU (¢) Yp®V, 2018. — http://elib.ntiustu.ru/97#target-
1649

. @uspka: npaktkyM. B 3 4. Y. 2. Dnextpomunameika. KoneOaHus U BOIHBI /aBT.-COCT.

K.M. Koprucuk, A.A. XoasipeB ; M-Bo oOpaszoBauust u Hayku P® ; ®IAOY BIIO
«Yp®@Y um. Ilepsoro Ilpezunenta Poccun B.H. Ensuunay, HukHeTarnn. TeXHom. HH-T
(¢pun.). — Huxnwmii Tarun : HTU (§) Yp®@V, 2018. — http://elib.ntiustu.ru/97#target-1650

. Ousuueckuii npaktukym: B 3 u. Y. 1. Mexanuka. MonekynspHas ¢usuka u

TepMoaHHaMuKa /aBT.-cocT. A.A. Xompipe, K.M. Kopuucuk; M-Bo oOpa3zoBaHus u
Hayk P® ; ®I'AOY BIIO «Yp®V um. Ileproro IIpesunenrta Poccun B.H. Enbuunay,

Hwxrerarun. texnon. uH-T (pun.). — Huwxuuit Tarun : HTU () YpdV, 2018. -

http://elib.ntiustu.ru/97#target-1651

IMeuaTHble H3NAHUA
He ucnone3yrorcs

IIpodeccHonaneupie 06a3pl  JaHHBIX, HH(OPMAIHOHHO-CIIPABOYHbIE H TOHCKOBbBIE

CHCTEMBI

6. OnexTpoHHO-OHONHOTEYHas cucTeMa «JIanpy https://e.lanbook.com

7. DnexkTpoHHO-OMONMHMOTeuHas  cucremMa «YHuBepcuTerckas  bubnuoreka — Omaitny»
http://biblioclub.ru/

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

9. http://school-collection.edu.ru — eauHas KosuteKius MHAGPOBLIX 00pa30BaTEBHBIX PECYPCOB

10. http:/fcior.edu.ru - @enepanbHbIii eHTp HHOOPMAITHOHHO-00Pa30BATENBFHEIX PECYPCOB

(OLIUOP)

Ilepnoanyeckue H3gaHUA

L

2.

(9]

Bectauk MockoBckoro yHurepcutera. Cepus 3: ®uznka. ACTpOHOMHS -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508

Bectauk Cankr-IlerepOyprekoro yuusepcutera. @u3nuka 1 XUMUS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468
NuxeHepHO-QU3NYECKHH XKYpHAT -

https://ezproxy.urfu.ru:4169/title_about_new.asp?id=25251
Venexu ¢pusznyeckux Hayk — https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325

. HayuHo-nonynspHseiii ¢puzuko-mareMatnueckuii xxypaan « Kpant» - https://kvant.ras.ru
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XKypnan Texauueckoii Ghusmku - http://journals.ioffe.ru/journals/3
JKypuan sxciepuMeHTaNbHOM B TeopeTHyeckoi Gpusuky - http://jetp.ac.ru/cgi-bin/r/index

Vuebnas ¢u3uka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

Marepnaus! aas aun ¢ OB3

Becy xomrenr OBC mnpencraBnen B Buae ¢ailioB chnequansHoro (Qopmara s
BOCITPOM3BEICHHS CHHTE3aTOPOM PEYH, a TaKKe B TECTOBOM BHIE, IIPUTOJHOM JUIsS NIPOYTEHUS C
HCII0JIb30BaHUEM SKPaHHOM JIYTIBI H HACTPOIKOI KOHTPACTHOCTH.

®usnueckoe obpa3oBaHue B By3ax - http://pinhe.lebedev.ru

2.2.3. MATEPUAJIBHO-TEXHHYECKOE OBECIIEYEHUE JUCHUIIINHBI

PU3HUKA

Ceenenun o0 OCHAIIEHHOCTH JHCHHMIIIHHBI CHENHAJTH3HPOBAHHBIM H J'laﬁopaTOprlM
oﬁopynosalmeM H NIporpaMMHBIM obecneueHneM

HaumenoBaHue Ilepeuens
CreLaIbHbIX OcHallleHHOCTh CrieHaIbHBIX TIPOrpaMMHOTO
Ne Bupn 3ansatui MOMELEHHH 1 MOMEIIEHUH U NOMELLEeHHH 115 obecneueHus.
mn TIOMELUEHHHA 1 CaMOCTOSTENIbHOH paboThI PexBu3uTEHI
CaMOCTOATENbHOM NOJATBEPHAIOLIEro
paboThl JIOKYMEHTa
1 Jlexuun VyebHas aynuropusi | Mebens ayJauTOpHas ¢ | OnepauyoHHas cucTeMa
ans NpOBEJEHUA | KonuuecTBOM pabounx Mect B | Windows, opucHbIH
JIEKIIMOHHBIX COOTBETCTBMM C KoiudecTBoM | maket Microsoft Office
3aHATHH cTyneHToB, pabouyee  mecto | JloroBop Ne 43-12/1712-
npenojaBaTens, nocka | 2019 or 18.11.2019.
ayIuTOpHas. Cucrema
KomneroTtephas TEXHHKA: | BUIEOKOHpepeHMH
KoMIUIeKT (mepeHocHoro — ecau | Apache Openmeetings
aynutopus  He  obopyaosaHa | Cucrema
CTALMOHAPHBIM 000pYZOBAaHHEM) | yHpaBieHHs yueOHbIM
NPOEKLIMOHHOIO  00OpYIOBaHHMSA: | KOHTEHTOM H
HOYTOYK/KOMINBIOTEP, TPOEKTOp, | 00yyeHueM LCMS
TNpPOeKIHOHHBIN 3KpaH/aocKa. Moodle
2 INpaktuueckne | YueOnas ayautopus | MeGenb ayJauTOpHas c | OnepauuoHHasg cucTeMa
3aHATHA ans NpOBEJIEHHs | KolMyecTBOM pabouux Mect B | Windows, oucHbIH
MIPaKTHYECKHX COOTBETCTBHMM C KOJIHYecTBOM | makeT Microsoft Office
3aHATHIA cTyneHToB,  pabouee  Mecto | Jlororop Ne 43-12/1712-
Mpenojaearens, nocka | 2019 or 18.11.2019.
ayauTopHas. Cucrema
Komnerotephas TeXHHKa: | yrnpaBieHHs yueOHbIM
KOMIJIEKT (MEPeHOCHOTO — €CJIM | KOHTEHTOM H
ayautopus  He  obopynoBaHa | oOydyeHHEM LCMS
CTalMOHAapHbIM 0bopynoBaHHeM) | Moodle
NPOEeKLHMOHHOr0  000pynOBaHHUA:
HOYTOYK/KOMIBIOTEp, TPOEKTOop,
NPOEKLIMOHHBIH 9KpaH/IocKa.
3 Jlabopatopusie |YueGnas ayauTopus | Mebens aynudTOpHAas ¢ | He tpebyetcs

paboThI 1St NPOBEJIEHHA | KONMHYECTBOM pabOvYMX MecT B
nabopaTopHbIX paboOT | COOTBETCTBHH C  KOJHYECTBOM
Ne 322 JlabopaTtopus | cTyneHTOB,  pabouee  MecTo
ob1uei W | mpenojasarens, JocKa
SKCMEPUMEHTANbHON | ayaMTOpHas.
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hH3UKH

Ob6opynosaHue,
COOTBETCTBYIOILEE TpeboBaHUAM
opraHu3alui y4ebHOro mpouecca
B COOTBETCTBHH C CaHHTapHBIMH
NnpaBujIaMH H HOpMaMH:
Vcranoska «M3yuenue 3aKoHa
IUHAMHKH BpalaTeIbHOro
IBUKEHUS» — | 1mT.
Vcranoska «Heynpyroe
coynapeHue Gpu3nIecKux
MasiTHUKOB» — 1 mIT.
VYcranoska «OmnpeneneHue
MOMEHTa HHEPIIHH MaXOBHKa»
—1 orT.

Vcranoska «O60poTHBIH
¢bu3nyeckuit MasTHUK» — 1 1T,
YcranoBka «J[BmxeHue 1o
HaKJIOHHO# mIockocTu» — 1
IIIT.

Veranopka «M3ydyeHue 3aKoHa
COXpaHeHHs uMIyJibcay — 1
IIIT.

VYcranoBka 1151 onpeeneHus
BSI3KOCTH KHIKOCTH — 4 1IT.
VYcraHoBKa AJ1s onpeeNieHus
MOJIIPHOH MacChl H IUIOTHOCTH
BO3/lyXa — 3 IUT.

Kabuner 3neKkTpocHabKeHus
¢buzuku KOCO — 1 — 1 mr.
Hacoc BakyyMHBIi
Komogckoro — 1 mr.

Becr1 anextponnsle
(mabopaTtopHBIe, TOYHOCTD —
0,01 r)—3 mr.

Mynstumerp (tun 890) — 3
IIT.

YcranoBka «M3yueHune
BA3KOCTH BO3qyXa» — 1 mrT.
Ycranorka «Onpenenenue
OTHOIIEHHS TETJIOEMKOCTEH
BO3ayXay» — 1 mirT.

VuebHas aynutopus

AJA

NPOBEACHHS

nabopaTopHbIX paboT
Ne 324 JlaGopatopus
3NIeKTPUYECTBA H
MarHeTH3Ma

Mebens ayIuTOpHAs c
KONMMYeCTBOM pabouMx MecT B
COOTBETCTBMH C  KOJMYECTBOM
CTyneHTOB, pabouee  MecTO
npernozaBare’s, JI0cKa
ayJIUTOpHasl.

Obopynoeanue,
COOTBETCTBYHIOLIEE Tpe60BaHHSIM
OpraHHu3auuH yquHoro nponecca
B COOTBETCTBMH C CAHHUTApHBIMH
NpaBUIaMH W HOPMaMH:
VeraHoBKa 1O ONpeneneHHIo
COMMPOTHRJICHHA NMPOBOJHHKA

He Tpebyercs
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METOA0M YMTCTOHa — 3 IT.
VYcraHoBKka 1O ompeneneHHIo
JC HCTOYHHKA TOKa
KOMIIEHCAIIMOHHBIM METOIOM — 3
LIT.

VcraHoBka MO OMpedeseHHIo
TOPH30HTANbLHON M BEpPTHKAJIbHOH
COCTABJISIOLIMX UHYKLHH
MarHMTHOTO nmois 3eMiu — 3 1T.
VeraHoBka 1O onpefeNeHHIo
Touku Kropu Hukens — 3 wr.
YcraHoBKa MO  OMNpeNeneHHIo
yIeIbHOTO 3apsaa 3MeKTpoHa — 3
IIT.

YcraHoBKa Mo U3y4eHHI0 paboThl
xonebaTebHOro KOHTYpa — 3 1.
VYcraHoBKa [Uisi CHATHS KPHBOH
HAMarHUYeHHOCTH
(eppomarseTHka —3 mT.

VuebHas aynuropus

Meb6enb aynuropHas ¢
KOJIMYECTBOM pabounx MecT B
COOTBETCTBHMH C KOJTHYECTBOM

— Cucrema
BHIEOKOH(DepeHIMi
Apache Openmeetings

Koseyimmatm | o T CTYJEeHTOB, pabouee MecTo CpobonHo
KOHCYJIbTaLMii
npenoaaBares, 10cKa pacnpoctpansiemoe [10
ayJIMTOpHas C OTKPBITBIM KOJIOM
Texyumii VYuebuas ayautopus | MeGens ayIMTOpHas ¢ | OnepaunoHHas cuctema
KOHTPOJIb, s NpOBEAeHUs | KonuuecTBOM pabounx Mect B | Windows, oducHbIi
TPOMEXYTOYHAs |TEKYLLEro KOHTPOJIA M | COOTBETCTBMM ¢  KojuyecTBOM | makeT Microsoft Office
aTTecTauus MPOMEKYTOUHOH cTyAeHTOB, pabouee  mecto | Jlorosop Ne 43-12/1712-
aTTecTaluu TIperno/iaBares, nocka | 2019 or 18.11.2019.
ayJauTOopHas Cucrema
yTpaBiieHHs y4eOHbIM
KOHTEHTOM M
00yuyeHHEM LCMS
Moodle
CamocrosTensH | YuebHas ayautopus/ | MeGens ayuTopHas ¢ | OnepaunoHHas cucreMa
as pabota [TomemeHus g | konnyecTeoM paboumx Mect B | Windows, o(HCHBIH
CTYIEHTOB CaMOCTOATENBHOM COOTBETCTBMM ¢ KoiuuecTBoM | makeT Microsoft Office,
paboTsl cTyaeHToB,  pabouee  mecto | [loroBop Ne 43-12/1712-
obyuaromuxcs TIpenojaaBares, nocka | 2019 or 18.11.2019.
ayMTOpHas. JHoroeop Ha
KomnetotepHas TEXHHKa: | IpefoCcTaBIeHHe
NEPCOHANTbHBIE KOMIMBIOTEPBI, | MOCTOSHHOTO AOCTYNa K
nepHdepuiinbie ycrpolictBa, | ceth  HMHrepHer  oT

YCTPOHCTBA MOAKIIOUEHHs K CETH
Hurepner, JOCTYI B
JNEKTPOHHYI0  WH(OpPMaLMOHHO-
obpazorarenshHyro cpeny HTH
(punmana) VpdY, KoOMIUIEKT
JIMLEH3HOHHOTO  NPOrpaMMHOTO
obecneyeHus

30.12.2019 Ne 800037
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