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Paznen 1. OBIIAA XAPAKTEPUCTHUKA MOYJISA

Hay4uno-gyHnamenTaibHble 0CHOBBI NPOQ)eCCHOHAIBLHOM AeATEILHOCTH
1.1. AHHOTaUHS colepKAHUS MO/TY ISt

Monyns ortHOcHTCS K 6a30BOif 4WacTH 00pa3soBaTelbHBIX IPOrPaMM BCEX HHXKEHEPHO-
TEXHHYCCKMX HaNpaBJeHHH IIOATOTOBKH M sBIseTCs 00sM3aTeNbHBIM JJIsi BCEX CTYIEHTOB,
o0yyarolmuxcs N0 JaHHBIM HampaBleHusM. Jluciuumiueel «MatemaTtuka», «Du3mKay, BXOIAIIME B
MOJYJb COCTaBJAKOT OCHOBY MOATOTOBKH CIELHATMCTOB MHKEHEPHO- TEXHWYECKUX HaNpaBlIeHHH,
ABISAACH (yHIaMeHTalnpHOH 0a30M HMX yCHeImHOW desTensHOCTH. B mporiecce oO6ydeHHs 3THM
JMCUMIUTAHAM  (OPMHPYIOTCS Hay4HOE MHPOBO33pEHHE, BIAICHHE (UIMKO-MATEMATHYECKHM
annaparoM M METoJaMH (H3MYeCKHX HCCIEI0BaHHH C IENbI0 YCIEIHOTO OCBOEHHS CIIENHANbHEIX
mMcOUIUIAH. VHTerpupoBaHHe 3HAHWM O NPHpPOIE MaTephH, (HU3HUECKHX 3aKOHOB H BIaJICHHE
(Hu3MKO-MaTEMATHYECKHM allapaTOM B CMEXHbIE HAYKH IO3BONSET CTY[AEHTY palMOHANbHEEe M
>hexTHBHEE HCIONB30BATh IOJYyYEHHbIE B XO4e OOyYeHHS KOMIETEHIMH JUIs pelIeHHs
npodeccHOHATBHEIX 3a/1a4.

Hucnummna «Marematukay (opMupyeT 6asy HaydHBIX 3HAHHH CIELHATHCTOB, a TaKXKe
peanu3yeT  pasBUTHE HHTEUIEKTYaJbHOrO IOTEHIMada H (opMHpOBaHHE IO3HABATEIHHOM
aKTUBHOCTH B TBOPYECKOH JESTETHHOCTH.

Huacuummnaa «Dusmka» ¢dopMupyeT y oOydarommxcss CrHOCOOHOCTH KOMIUIEKCHO H
TrPaMOTHO aHAIM3UPOBATh (PU3HYECKHE TTPOIIECCHI; HCIIOIB30BaTh COBPEMEHHbIE TEPMHHBI M TIOHSTHS
B 0071aCTH €CTECTBEHHBIX HAYK

1.2 CTpykTypa H 00beM Moayis

O0bem AHCUHNIHH @opma HTOrOBOIH
Neo T — MOAYJIA H BCEro NPOMEKYTOYHOI aTTecTalHH
il P ay MOJYJISl B 324€THBIX | [o AHCUMILIHHAM MOAYJSA H B
€IHHHLAX H Yacax 1eJIOM 10 MOAYJIK
Maremartuka 10/360 DK3aMeH,
1.
SK3aMeH
duznka 8/288 OK3aMeH,
2.
9K3aMeH
He NpelyCMOTPEHO
18/648
HUTOI'O no moaymo:

1.3 IlocnenoBaTeLHOCTH OCBOCHHS MOIYJIsI B 06pa30oBaTe/IbHOI porpaMMme

IIpepeKBH3UTHI MOAY.IsI

IloeTpekBH3UTHI H KOPPEKBHIHTLI Moznyne «CriennansHble pa3fensl Hay9HO-
MOyl (GyHIaMeHTaNEHEIX OCHOB ITpO(ecCHOHANBHO
JEATETEHOCTHY.




14. Pacnipenenenne KoMneTeHOMii N0 AHCHHILIHHAAM MOTYJIs, IVIAHHPYEMbIe Pe3yIbTaThl
00y4eHus (MHAMKATOPbI) 10 MOAYJII0

W3yuenne NHCHUIUIMHE MOXYIS IpeIycMarpuBaeT (OPMHPOBAHME KOMIIETEHILHMIl MOCPEICTBOM
IIOCIIEIOBATETIBHOTO OCBOEHHSI PpE3yIbTaTOB OOyYeHHS HA ONPEIEICHHOM YPOBHE CIIOKHOCTH
COZIepKaHHU4.

Pesynerarel 00yueHHs 1O AMCHHIUIMHE — 3TO KOHKPETHBIE 3HAHMS, YMEHHMS, ONBIT M APYTHE
PEe3yJIETATEl (COAEpKaTebHbIE KOMIIOHEHTEI KOMIIETEHIHH ), KOTOPBIX IIAHUPYETCS JIOCTHYBL Ha 3Tale
H3YYCHHS TUCIHILTHHEI MOYIs, M KOTOPBIE JODKHEI OYIyT NPOAEMOHCTPHPOBAHE! 00yYaArOIUMHCS H
OLICHEHBI  IIpernojaBarejeM IO HHAMKATOpaM/H3MEPSEMBIM  KPHTEPHSM, BKIIOYEHHBEIM B
(OpMYIHPOBKY pe3yIbTaTOB 00yUEHHUS.

Wumukatop — 3TO TNpH3HAK / CHTrHaNW/ MapKep, KOTOPHIM IOKa3biBAaeT, HAa KaKOM YPOBHE
oOyJaromuiics JOJDKEH OCBOHTH Pe3YIbTaThl OOYy4YeHHs M MX TPEIbSBICHHE NOKHO MOITBEPIHTH
(haKT OCBOCHUS NPEMETHOTO COAEPIKAHMS JAHHOMN IMCIUILUIHHEL.

WHauKaTopsl Y4YHTBIBAIOTCS IPH BEIOOpE H COCTAaBJIEHHH 3aJaHHi KOHTPOJBHO-OLEHOYHBIX
MEPOIPHATHH (OLEHOYHBIX CPEJICTB) TEKYIIEH U MPOMEKYTOUHOM aTTeCTalluH.

Ilepeuens
Koa u nanmenoBanmne Ilnanupyemble pe3yjbTaThl 00yUeHHSA
AHCLIHIIIHH
KOMIeTeHIHH (MHOMKATOPbI)
MOTYJIst
1 2 3
Maremaruka OIIK-1. Cnocoben

(GOpMyIHpPOBaTh U pelIaTh | 3uame:
3ala4H, OTHOCAIHECS K ® OCHOBHBIE TIOHATHS H METO/IbI
pohecCHOHANBHOH aHATUTHYECKOM TeOMETPHH,
ACATEIIBHOCTH, IIPUMEHSS MareMaTH4eCKHil aHamu3 ¥ JIMHEHHYIO
(yHaMeHTalbHbIC 3HAHAS anredpy; NOCIEA0BaTENBHOCTH H DAL,
OCHOBHBIX muddepenaTbHOe ¥ HHTErPAJIbHOE
3aKOHOMCPHOCTEH ucuncnenue, nuddeperimanbHbe
PasBUTHA IIPUPOIBL, YpaBHEHHS.

YyeJoBeKa H 00IecTBa.

Ymemn:
¢ IIPUMEHATh MaTeMaTHUECKHE METOIbI

O pEIICHHUA IIPAKTHYCCKHX 3aJad4 B

obmacti npoheCCHOHANBHOM
IEATENBLHOCTH.
Brademn:
e B OpraHu3anuu coOCTBEHHOM

JE€ATCIPHOCTH, B Bmﬁope THIIOBBIX
MCTOIOB H crioco00B  BBHITIOJTHEHHS
3amad, B YMCHHH d4HAJIM3HpPOBAThb,
CpaBHHBAThH U OILICHUBATH HX
pe3yibTaTthl, HCIOJIB30BaTE OCHOBHEIC
METOABI M IpHEMBI MAaTEMaTHKH A




peImIeHH NPaKTHYECKHUX 3a1a4.

OIIK-2. Cnocoben
bopmanu30BEIBaTE B
pemiaTh 3a/1a4H,
OTHOCSIITHECS K
npodeccHoHaNbHOM
JeATeIBHOCTH, HCIIOIb3YsI
METOJBI MOJICTHPOBAHHUS H
MaTeMaTHYECKOIO
aHaIH3a.

3name.
= OCHOBHBIE TOHSTHS  KJacCHYecKoi
MaTeMaTHKH.
Yuenmn:
® [IPHMEHSTh MaTEMaTHYECKHE METOMIBI IS
perieHHs Npo(ecCHOHATBHBIX 3a1au.
Brademo:

e METOJaMH MaTeMaTHYEeCKOTO ONHCAHHUS
¥ MOJIEJTMPOBAHMUS IIHPOKOIo Kiiacca
(U3MYeCKUX SBJICHHH H IIPOILIECCOB,
OTIpEIESIOMUX NIPUHITUIIE! paboTHI
Pa3IHYHBIX TEXHHYECKHX YCTPOHCTB.

OIIK 3. Cnocoben
NIPOBOJINThH HCCIIEIOBAHHES
M M3BICKAHHUS IS
PeIeHNs IPUKIIATHBIX
HMH)XEHEPHBIX 3a/1a4
OTHOCSIIUXCH K
npodecCHOHAILHOM
JIeATeNNEHOCTH, BKIIIOYast
IIpPOBE/ICHHE U3MEPEHHUH,
IJTAaHUPOBaHHUE H

3uame:
. TEOPETHYECKHE OCHOBHI, OCHOBHBIE
MOHATHS, TEOPEMBI MATEMATHKH;
Yuemn:
® [IOHMMATh, H3J1araTh H aHAIW3HPOBATH
6asoByro HHOPMALHIO;
Bnaoems:
e MareMaTHYeCKHMH METOIaMHU
0b6paboTku U aHanu3a UHPOPMALIUHK B

obnactu npodeccrHoHaTBHOM

IIOCTaHOBKY
3KCTIEPHMEHTOB, NEeSATENBHOCTH.
HHTEPIPETAIHIO
TIOTY4YE€HHBIX PE3YIILTATOB.

Duznka OIIK-1. Cnocoben 3name:
¢opmyupoBare 1 pemaTh . OCHOBHBIE IIOHATHS, 3aKOHBI H MOJIEIIH
3a71a4M, OTHOCHIIHECH K MEXaHHKH, 9JIEKTpHYECTBA U
npodecCHOHANBHOR MarHeTusMa, KojebaHudi H  BOIH,
NIEeATeIbHOCTH, IPUMEHSS CTAaTHCTHYECKOH ¢usmkn 141
(byHIaMeHTaNbHbIE 3HAHHS TEPMOTUHAMHKH,
OCHOBHBIX . OCHOBHblE (U3MYeCKHE BEIHYHMHBI U
3aKOHOMEPHOCTEH ¢bu3ngeckue KOHCTaHTBHI, HX

pa3BUTHS NPHPOJIHI,
geioBeKa U o0mecTa

OmpeJielieHHe, CMBICI, CIOCOOBI |
€IHHHIIBI HX H3MEPEHHS;

. byHIaMeHTaIbHbIE buznueckue
OIIBITHI, UX POJIb B Pa3BUTHH HayKH;
. HazHauYeHWe M TIPHHIUNEBI AeHCTBHA

BaKHEHIIHX (QHU3UUECKHX TPUOOPOB.
Vmems:

e 00BACHHUTHL OCHOBHEIE HAOMOaeMBIe
NPHPOIHBIE H TEXHOTEHHEBIE ABJICHHS U
apdexTs! ¢ mosuImiA GyHAaMEHTATEHBIX
(H3U9IeCcKUX B3aUMOICICTBHH,




HCTOJIKOBBIBATH CMBICT (PU3HUECKHX
BEIIMYMH M IIOHATHIL,

3aIMUChIBATh YPaBHEHUs I (PU3HYECKUX
BEJTMYMH, 3aIICHIBATH YPaBHEHHUS
npoliecca 1 HaXOAUTh €ro PEIIeHHUE;
paboTtatk ¢ mpubopaMu U 000pyIOBaHHEM
COBpeMEHHOH (hu3uyeckoit nabopaTopuu;
ACIIOTH30BAaTh pa3/IuHbIe METOIUKH
bu3nueckux H3MepeHuit u 00paboTku
SKCIIEpHMEHTATHHBIX JaHHBIX, B TOM
HHCIIe C IPUMEHEHHEM KOMIIBIOTEPHOH
TEXHHKH W HH)OPMALHOHHBIX TEXHOIOTHIHA
TIPH PELIEHUH 3a1a4;

HCTIOIH30BaTh METOABI GU3UIECKOrO U
MaTeMaTH4ecKOro MOJIETPOBaHus, a
TalKoKe IPUMEHSATH METOIBI (DH3HUKO-
MaTeMaTHYeCKOro aHalIM3a K PEIeHHIO
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHHYECKHX ITpo0bIieM

Bnaoemo:

HaBBIKAMH HCIIOJIb30BaHUS METOJIOB
u3nyeckoro MoaeTMPOBaHHS B
HWH)XEHEPHOH IIPAKTUKE;

IIPUMEHEHNS] OCHOBHBIX METO/IOB
(bu3HKO-MaTeMaTHIecKoro aHaIu3a s
peIeHNs eCTECTBEHHOHAYYHBIX 3a/1ay;

NIpaBHJIBHOHN 3KCILTyaTalli{ OCHOBHBIX
npuOopoB U 000pyAOBaHHUS
COBpEMEHHO# (pu3HuecKoi
naboparopuu;

00paboTKH ¥ MHTEPIPETALUH
pE3y/IbTaToB SKCIEPUMEHTA, B TOM
4HClie C IPUMEHEHHEM KOMIIbIOTEPHOMN
TEXHUKHU ¥ UH()OPMALIMOHHBIX

TEXHOJIOTHIA.

OIIK-2. Cnocoben
dbopMan30BEIBaTh
peluarts 3a1a4u,
OTHOCSAIIHECS K
npodecCHOHANBHON
JeATeIbHOCTH, HCTIOIB3YS
METOABI MOJAETHPOBAHHS
MaTeMaTH4eCKOro
aHaM3a.

3name:

byH1aMeHTalIbEHbIE (uzngeckue
NOHATHS M TEOPHUH KJIACCHYECKOH H
COBPEMEHHOM (pU3MUKH.

Yaemn:

HCIIOJIb30BATh 3HAHHS O COBPEMEHHOM
(bu3ryeckoll KapTHHE MHpa H SBOIIOLHUH
Bceenennoii, mpoctpaHCcTBEHHO- ‘
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHHH
BEILIECTBA UL IOHMMAaHMs OKPYXKarOIIEro
MHpa H ABJICHHH IPHPOJIBI,

IPUMEHSTE QI3UKO-MaTeMaTHYecKue
METO/BI UL CO3/IaHMs HOBBIX CPEJICTB
H3MEPEHHs], METOJIOB U3MEPEHHS H
METOJIMK H3MEpeHUH, pa3pabarbiBaTh U
npeularaTh IUIaH IPOBEICHNSA




(H3IYECKOro HCCIIeI0BAHNS,
(opMyTHpPOBaTE BEIBOILL, OLICHUBATh
COOTBETCTBHE BBIBOJIOB ITOTy4EHHBIM
JaHHBIM, OLICHUBATH HAYYHYIO H
NPHKJIAHYIO 3HAYMMOCTB CBOEH
pa3paboTKH.

Braoems:

e MeToJamMH (PU3UKO-MATEMATHIECKOTO
OMHCAaHUS H MOJICIIHPOBAHHS IIUPOKOTO
Kiacca (pU3HYeCKUX ABJICHUH U
IPOLIECCOB, ONPEAEIIAIOIIUX IPHHIIUIIBI
paboThl Pa3IMYHBIX TEXHUYECKHX
YCTPOHCTB.

OIlK 3. Cnocoben
IIPOBOJIMTE HCCIIEIOBAHHS
¥ M3BICKaHUA JJIs
peIIeHus TPUKIIaIHbBIX
HHXEHEPHBIX 3a/1a4
OTHOCSIIHXCS K
npodeccuoHaTbHOH
IEesTeTbHOCTH, BKIIIOYas
IIPOBEICHUE H3MEPEHUM,
IJITAaHHPOBAHHUE U
IIOCTAHOBKY
3KCIIEPUMEHTOB,
HHTEPIIPETAINIO
MIOJTyYEHHBIX pe3yIbTaToOB

Suame:

@ TEOPETHYECKHE OCHOBBI, OCHOBHBIE
IOHSTHS, 3aKOHBI M MOJEIH MEXaHHKH,
MOJIEKYJIApHOH (H3HKH, 3JIEKTPHYECTBA
M MarHeTusMa, TeopuH KoneOaHuMii u

BOJIH, TEPMOJIMHAMUKH "
CTaTHCTHYECKOH (PU3HKH;
Ymeme:
® [IOHMMATh, U3/1araTh H KPHTHYECKH
AHAJIM3MPOBATH OA30BYIO

obmedu3nyecKyro HHGOPMAIHIO;
Bnaoemw:
e (GHU3MYECKUMH H MaTeMaTHYECKUMHU

MeToaaMu 00paboTKH U aHaIM3a
uH(opMalmu B obnactu obiieH
dbuzuky.

1.5 ®opma obyuenns

Peanusanus Momyns mpemycMoTpeHa I 00y4alomuXcsl 10 OYHOH, OYHO-3a0YHOM M 3a04HOM

thopmam.
PA3JIEJI 2. IPOI'PAMMBI MO YJISA
Hay4Ho-(yHIaMeHTaIbHBIE OCHOBHI TIPOGhEeCCHOHATBHOM NeATEIbHOCTH
2.1. PABOYASA ITPOI'PAMMA TUCHHUIIJINHBI
MATEMATHKA
Pabouas nporpaMma JUCIMILTHHBI COCTABJIEHA ABTOPAMH:
Ne n/m | @amuaua Umsa OrgecTBo VECRURERCTIEHE, Jo/KHOCTD Duppasgeuenue
yueHoe 3BaHHe
1 Jemuna Enena KaHJ. ¢pu3.-mar. HAenaprauerr
JIOLEHT €CTEeCTBEHHOHAYYH
JleonnnoBHA HayK, JOLEHT
oro obpazoBaHus




2.1.1. COIEPXKAHHUE U OCOBEHHOCTHU PEAJIM3ALIUN JUCITUIIJIMHBI 1

MATEMATHKA

2.1.1.1. TexHo10rHH 00y4eHHs, HCIIOJIb3yeMble IPH H3YYeHHH TUCIMILTHHBI MOXY ISt

CmemanHOe 00yUeHHE ¢ UCTIOIB30BAHHEM OHJIAMH-Kypca.

2.1.1.2. Ilnanupyembie pe3yIbTaThl 00y4eHns (HHIHMKATOPSBI) M0 JUCHHNInHE 1

KO,!I H HAHMEHOBaHHE
KOMIICTCHIITHH

ILnanupyembie pe3yabTaThl 00y4eHHs] (HHIHKATOPHI)

OIIK-1. Cniocoben
(bopMyIHpOBATE U pelaTh
3aJ[a4¥, OTHOCSINHUECS K
npodeccHoHATBHOM
NESITETbHOCTH, TIPUMEHSSA
byHnnaMeHTaTBHBIE 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3sBHTHS IIPHPOJIBI, YETIOBEKA
u ob1ecTRa.

3Hamy:
® OCHOBHBIE ITOHSATHS U METObI aHATUTHYECKOH reOMEeTpHH,
MaTeMaTH4ecKuil ananu3 U TUHelHy1o anredpy;
TIOCTIEIOBATEILHOCTH U psijibl, UG depeHIHaIbLHOe U
HHTETpabHOE ucyucienue, TuddhepeHnansHbe
YpaBHEHHSL.
Ymemn:
®  IIPUMEHSTH MaTeMaTHYECKHe METO B! ISl PELIeHNUs]
IIPaKTHYECKUX 3a/1a4;
®  HCIOJIB30BATh METOABI MAaTEMATHYECKOTO MOJIETUPOBAHHMS, a
TaKKe NPHMEHSTh METO/Ibl MaTeMaTH4ECKOTO aHaIM3a K
PEIIEHHO KOHKPETHBIX ECTECTBEHHOHAYUHBIX U
TEXHUYECKHX NTPodIIeM
Braoemn:
e  HaBHIKaMH HCIIOJIE30BaHUSI METOJIOB MaTEMAaTHYECKOTO
aHaIH3a B MHKECHEPHOH NMPaKTHKE;
o HaBBIKAMH NPHMEHEHHUS OCHOBHBIX METOIOB
MareMaTH4YeCKOr0 aHalli3a Ul PelIeHHsI
€CTeCTBEHHOHAYYHBIX 3a1a4.

OIIK-2. Cnocoben
bopManu30BEIBATH U PEIIATh
3a/1au¥, OTHOCSIIHECH K
npodecCHOHANBHOM
NeATeNbHOCTH, HCTIOJIb3Ys
METOIbI MOJIEIMPOBAHHUS U
MaTeMaTH4eCcKOro aHallu3a.

name:
. OCHOBHEIE TIOHATHS KJIACCHYECKOH MaTeMaTHKH.
Yuvems:
® [PHUMEHSATH MATEMATHYECKHUE METOBI UL PEIICHHS
npoheCCHOHATBHBIX 3a1aY.
Braoemy:
® METOJaMH MaTeMaTHYECKOTrO OMUCAHHUS H MOJETHPOBAHHS
IIHPOKOTO Ki1acca HHU3HYECKUX SBIEHUI U MIPOIIECCOB,
OIIPEICIIIONINX IPHHITAIBI Pab0ThI Pa3THYHBIX
TEXHHYECKHUX YCTPOMNCTB.

OIIK 3. Cnocoben
ITPOBOJUTE HCCIIEAOBAHHA U
H3BICKaHH MIA PCHICHHUA
NIPUKIaTHBIX HHXXEHEPHBIX
3ajJa4 OTHOCAIIHUXCA K
npogeccHoHaNBHOM
JEATCIIBHOCTH, BKIIIOYas
IMpOBEACHHE H3Mep6HHﬁ,
IINTAHUPOBAHHUE U IIOCTAHOBKY

3name:
® TEOPETHYECKHE OCHOBBI, OCHOBHBIC ITOHATHS, TEOPEMBI
MaTeMAaTHKH;
Ymems:
® [IOHHMAaTh, U3J1araTh ¥ AHAIM3UPOBATH Oa30BYIO
HH(pOpPMALIHIO;
Braoemn:
" MaTeMaTHYeCKUMH MeTo1amMu 00paboTKH U aHamu3a
uHpOpMaIKK B 00J1aCTH NMPOHeCCHOHATBEHOM
JEATCIBHOCTH.




JKCIIEPHMEHTOB,
HHTEPIIPETALHIO
IIOTY4YEHHBIX Pe3yJIbTaTOB

2.1.1.3. Copep:xanne JuCHHILIAHBI 1

Kon
pa3aeios
H TeM

Pazpen, tema
JAHCHHILTHHLI

Copep:xanne

P1

Teopus maTpun u
ompeneauTesiei

AnreOpanyeckde oOIepalud HaJ MaTpUIaMH H HX
cBoiicTBa. OmpenenuTenu W HUX CBoiicTBa. PasnokeHue
ONpefeNuTeNs II0 CTpoke MIM cTondiy. Mertonsl
BEIUHCIICHUS OIpezeTuTenei. YMHOKeHHe
ompenenureneit. Paur wmarpunel. CpolicTBa panra
MaTpuubl. Brmuucnenwe panra matpunsl. OOpartHas
MaTpHLa U CIOCOOb! BEIYHUCIICHHS €8

P2

CucreMbl JTHHEHHBIX
ajaredpan4yecKux
YPaBHEHHUI

OneMmeHTapHBle TNpeoOpa3oBaHHs ¥ OSKBHBAJIEHTHOCTH
CJIAY. IlpuBeneHHe CHUCTEMBl K CTYNEHYaTOMY BHIY.
KoopaunarHble, MaTpuuHble H BEKTOpHBIE (OPMEI
sanucu CJIAY. Teopema Kpamepa. Metox Iaycca.
OO6mast Teopuss MHHEHHBIX cHcTeM. DyHIAMEHTATBHBIH
Habop pemeHnit omHOpOAHOI cHcTeMEL. CBS3b MEXIy
PELIEHUSIMH OJHOPOIHOM U HEOTHOPOIHOM CHCTEM.

P3

BekTopHas anrebpa

OcHoBHble onpeneneHus. JluHeliHble omepanue Han
BeKTOpaMH. [JlefiCTBHS HaJ BEKTOpaMH, 3aJlaHHBIMH
npoekuusaMu.  CkalsgpHoe, BEKTOPHOE, CMEIIaHHOe
NIPOU3BEJICHUS BEKTOPOB. BeKTOpHOE mpOCTPaHCTBO.
bazuc

P4

AHaauTHYecKasn
reoMeTpHsi Ha
ILIOCKOCTH

VYpaBHeHHMs NpsAMOM Ha  IUIOCKOCTH. B3aumHoe
pacIoyioKeHHsl OpsAMbIX HA IUIOCKOCTH. PacctosHume oT
TOYKH J0 mnockocTH. KpuBele BTOporo mnopsaka.
Kanonnyeckne  ypaBHeHMs  mapaboibl,  3JUTHIICA,
runepbonsl. Ilpeobpa3opanue koopaunar. IlpuBenenue
YPaBHEHHH KPHBBIX BTOPOTO NMOPsAIKa K KAHOHHYECKOMY
BHILY

S

AHaJIHTHYECKas
reoMeTpHs B
IpPOCTPAHCTBE

VpaBHeHHE IUIOCKOCTH B IIPOCTPAaHCTBE. PazmudHble
cnocoObl  3agaHHd. YTON  MeXAY  IUIOCKOCTSIMH.
Paznuunble cnocoObl 3amaHus. Yrol Mexay NpsIMBIMH.
Vrom Mexay npsMoit B IIIOCKOCTEIO

P6

JJIeMeHTAPHBIE
hynxnuu 1 ux
CBOMCTBA

ITonsitue Qynxkumu, obnacTe ONMpeneTIeHHs, MHOMXKECTBO
3HayeHuit ¢yskumu. CnocoObpl 3amaHus  QYHKIHH.
OcHoBHBIE  XapakTepucTHKH  (yHkiuu. ['paduxu
3IIEMEHTAPHBIX QyHKIMH

P7

IIpenensr

UucnoBas mocnenoBaTenbHOCTh W ee mpenen. Ilpenmen
¢yuknun B touke. [Ipemen gyHkunM B OECKOHEYHOCTH.
OnnoctoponHue mpenensl. beckoHeyHo Manble U
HeckoneuHo Oonbiue GYHKINH, UX cBOcTBa. OCHOBHEBIE
TeopeMBl 0 Tipenenax. IIpH3HAKH CyINECTBOBAHHSA
IpelenoB. 3aMeyaTenbHblE Ipenensl. TeopemMa O
B3aUMO3aMEHSEeMOCTH O3KBHUBAIEHTHBIX BEJIMYHH IIpH
BBIUMCIICHHH NIPEIEIOB

P8

HenpepbiBHOCTH

HenpepbiBHOCTE (GYHKIMH B TOYKE M Ha OTpE3Ke.




$yHKmumii

Pa3priBbl, BHIBI Pa3phIBOB. OnHOCTOPOHHS
HenpepblBHOCTh. CBoiicTBa (DyHKIMH, HENpPEpHIBHEIX Ha
OTpE3Ke.

P9

Huddepennupopanue
$pyHKIUH 0qHOI
nepeMeHHON

IlpoussonHas QyHKUMH, ee TeOMETPHYECKHH W
MEXaHHYEeCKHH  CMBICIL IlpomsBomgnHas  cyMMEL,
IPOH3BEJIEHHs, 4YacTHOro ¢yHkmuii. CB3b Mexay
HENPEPLIBHOCTEIO U JHpdepernupyemoctrio. Tabnuna
IIPOU3BOIHBIX. Meron norapu@mMuUecKoro
IrddepeHIHpOBaHHS. ITpousBoaHas CJIOXKHOHH,
MapaMeTpHYECKH 3aJlaHHOM M HESBHOH  (QYHKIHMH.
HMuddepenunan GyHKIHH, TEOMETPUYECKHH CMBICT
mdepenimana. WHBapHaHTHOCTH (b opMBI
maddepenipana mepBoro  mopsaka.  [IpumeHenwme
nuddepeHiana K TPUOTIKEHHBIM BBIYUCICHHAAM U
oreHke norpemnocTH. IIponssonsie u muddepeHnHaIE!
BhICIIHX mopsAnkoB. Teopemsl @epma, Poms, Jlarpanxka,
Komm. [TpaBuno Jlonurans

P10

HccnenoBanue
$pyHKOHHA ogHOI
nepeMeHHOi

Ilpusnakn Bo3pacTaHuss W  yOBIBaHHMs  (YHKIHH.
Bospacranue, yObiBanWe — QyHKOHH.  DKCTpeMyM
GyBkiuH.  YcnoBHe — CyLIECTBOBaHHS  OKCTPEMYMA.
Haubonpmee ¥ HauMeHbIee 3Ha4YeHHE (YHKIHH.
ITpomexyTkH BBINYKJIOCTH, BOTHYTOCTH H  TOYKH
nepernba rpadpuka (QyHKUMH. ACHMITOTHI rpaduka
¢bynxmun. Ilomnas cxema wuccnenoBaHWs (QYHKIMH H
nocTpoeHue rpaguxa GyHKIHH

P11

DOYHKIHH MHOTHX
nepeMeHHbIX

Onpenenense  QyHKIMH  ABYX M HECKOJBKHX
nepeMeHHbIX. [Ipenen u HenmpepbIBHOCTE (GYHKIHM IBYX
nepeMeHHbIX.  YacTHele — mpousBoaHble.  IlomHoe
npupamenve H - aubdepeHiman  GYHKIHH — ABYX
nepeMeHHBIX.  MIHBapuaHTHOCTH  (OpPMBI  TEPBOTO
mupdepennmana. Ilpunoxenne auddepennmana K
IpUOIMKEHHBIM BhIYHCIIeHHAM. [IpoH3BOHAS CIIOKHOM
4 HesBHOH Qynxumi. IIpomsBonHas mo HamparIeHHIO.
I'pamuent. OkcTpeMyM GYHKIHH JBYX II€pEMEHHBIX.
Haubonpmee n HamMeHbllee 3HauyeHHe (GYHKIHH IBYX
NEpEMEHHBIX B 3aMKHYTOH 001acTH.

P12

Heonpeneaennbrii
HHTerpaJi

Ilepoobpa3Has, TeopeMa 0 MHOXECTBE IEPBOOOPA3HBIX.
HeonpenenenHelii wWHTerpan, ero csodicrsa. Tabmmma
HHTEerpajoB. OCHOBHBIE METOB! HHTETPUPOBAHHS

P13

OnpeneneHnsblii
HHTeErpa

ITonsTne onpenenennoro uHTerpaia. I'eoMmerpuyeckuii u
(usudeckuif  CMBICK  ONpPENENEHHOr0  MHTErpaia.
©®opmyna Hetotona-JleitOnuna. OCHOBHBIE CBONCTBA H
METOIBI HMHTErPHPOBAHMs ONPENEICHHOT0 HHTErpala.
Ilpunoxkenus: BBIYMCIEHHE IUIOMAAH H JUIHHBI JIyTH
IUIOCKOH (DUTYpBI B IPSIMOYTOIBHOMN M HOJIAPHOH CHCTEME
KOOpIHMHAT, B I1apaMeTPHYECKOM BHAe. Brrumcienue
obbeMa Tena Bpamenus. HecobcTBennbIid uaTerpan 1 u 2
pona

P14

Juddepennnanbubie
YPaBHeHHS NepBOro
nopsigxka

3anaun, NPHBOJAHMEIE K G bepeHIHaTEHBIM
ypaBHeHHsAM. OCHOBHBIE TNOHATHA: TNEPBBIH HHTErpal,
obmuii mHTerpan, 3amaya Komm. uddepennmansarbie
YPaBHEHHS €  pas3fieNsiONMMHUCS  IepeMeHHBIMH.
OpHoponHsle muddepeHIaIbHbIe ypaBHEHHS.
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Jlunetinple ubdepennuanbHble  ypaBHeHHS (METOX
beprymnmu, METOJ BapHalll{ IIPOHM3BOJIBHBIX
NIOCTOSIHHBIX). YpaBHeHue bepuyuim

P15

Huddepennnanbubie
YPaBHEHHS BBICHIHX
NOPSAJAKOB H CHCTEMbI
angdepeHIHATbHBIX
YpaBHeHHii

Teopema cymecTBOBaHHS M €IHHCTBEHHOCTH pEIICHHS
muddepeHHAIBHOTO ypaBHEHHs n-ro mopsaka (0e3
JIOKa3aTeNbCTRa). [Tormxenune HOPSIIKa
mddepeHIHAIBHOTO YpaBHEHHS. Omnpenenurens
Bponckoro. Kputepwii miHeHON 3aBHCHMOCTH CHCTEMBI
ynkumi.  Kpurepuwii  nHHeHHOH — HE3aBHCHMOCTH
pelIeHHH THHEHHOTro 0AHOPOIHOTO TH((epeHIHATBEHOrO
ypaBHeHHus n-ro mopsaka. CTpykTypa o0Imero perueHus
JTHHEHHOrO OJTHOPOJIHOTO G bepeHIHATEHOTO
ypaBHEeHHs n-To nopsjaka. CTpykTypa obmero pelneHus
JHHEHHOTO  HEOAHOpOJHOro  muddepeHIHaTEHOTO
ypaBHeHHs n-ro nopsaka. [loctpoerne obrmero perneHus
JTHHEHHOTO OHOPOJIHOTO G depeHIHaIbHOTO
YPaBHEHHS  n-TO  MHOpSOKa C  TOCTOSHHBIMH
xko3hdunuentamu. MeTonq BapHanMH NPOU3BOJBHBIX
IIOCTOSIHHBIX. Hopmaneubie CHCTEMBI
1uddepeHIMaIbHBIX YPaBHEHHIT

P16

KpaTtHble HHTErpanI

3ajayu, OpHBOAAIME K  KPaTHBIM  HMHTErpajaM.
Onpenenenne nBodHOro wuHTerpasa. Ero cpoiicTsa.
Bbruucnenre IBOMHBIX HHTErpajoB B  I€KapTOBBIX
KOOpAuHAaTaX. BelyucneHuwe [IBOWHBIX HHTErpaloB B
KPHBOJIHHEHHBIX KoopauHartax. [lonspHble KOOpAMHATEL
Ilpunoxenus nBOMHBIX wuHTerpanoB. Onpexnenenue
TpOHHOro MHrerpana. Ero cBoilicTBa. Bemumcnenue
TPOMHBIX HHTETPAIOB B JI€KAPTOBbIX, IHIHHIPHIECKHX H
cepuyeckux KoopauHaTax. I[IpHUIIONKEHHMS  TPOMHBIX
HHTErpajoB.

P17

KpuBosuneiinbie
HHTerpajbl

OmnpeneneHue KpHBONHHEHHBIX HMHTErPAIOB IIEPBOrO H
BTOpOro poja. Mx csoiictBa u Bbrucienue. @opmyna
I'puna. IIpunoxeHns KpUBOIMHEHHBIX HHTETPAIOB

P18

Psanbl

Yucnosbie psaapl. Cxomumocts. HeoGXxomwMble  ycaoBHs
cxomuMocTH. OctaTtok psana. CBoiHCTBa CXOASAIIMXCS PAIOB
TIpH3HAKK CXOZMMOCTH PAZIOB C TOJOKHUTEILHEIMM 4IEHAMH.
[pusnakn JlanamGepa, Komww, wuHTErpanbHelii NpH3HaK.
3HakonepeMeHHble  pAnbl.  AGCONIOTHasS M yclOBHas
cxoaumocTH. Ilpusnak JleiOHuua. DyHKUHOHANBHBIE PAIBL.
O6nacte cxomumoctu. [lpusnak Beifepitpacca. CaoiicTsa
PaBHOMEPHO cxoasmuxcs psnos. CreneHHsie pansl. Teopema
Abens. Mnterpan cxoaumocTH. CBONCTBA CTENEHHBIX PAIOB.
Pan Tekinopa. Pa3znoxeHue B psaa S/eMeHTapHbIX (DYHKLIHH.
ITpumenenue panos Teinopa.

Psnu @ypee. PasnoxeHne B TPHrOHOMETPHYECKHH Psi
@ypbe 0611ero BUa, YeTHHIX H HEYETHBIX QYHKIIHIA.

2.1.1.4. SI3pIK peaJu3anuH OPOrpaMMEI

IIporpamMma MUCIUIUIMEB peaTn3yeTcst Ha FOCyIapcTBEHHOM si3bike Poccuiickoii ®eneparym.

2.1.2. YYEBHO-METOAHYECKOE U WH®OPMAILIMOHHOE OBECIEYEHHWE

JAACIUIIIMHBI

MATEMATHKA
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JJeKTPOHHbBIE pecypchbl (H3AaHHs)

L;

Abapaxmanos, B.I'. Bricinas MaTemaTika: IuHeiiHas anrebpa 0 aHATUTHYECKAs TEOMETPHS
[16+] / B.I'. A6apaxmanoB. — Mockea : ®JIMHTA, 2019. — 179 c. : un. — Pexum noctyna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=607459

. banmue, K.B. Bricmmas watemaruka : yuebnuxk / K.B.Bangun, B.H. Bamusikos,

A.B. Pykocyes ; mox o6m. pex. K.B. Banauna. — 2-¢ u3z., crep. — Mocksa : ®JIMHTA, 2016.
— 361 c. : Tabnm, rpad., cxeM. — PexuM mgoctyma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=79497

. Kyrysos, A.C. MaremaTtnueckuii aHamu3: nudhepeHUHATEHOE ¥ MHTErPAILHOE HCUHUCIEHHE

(ynximii oqHoM nepemenHoi : [16+] / A.C. Kyty3oB. — 2-e u31. crep. — Mocksa ; Bepnus :
Hupexr-Memna, 2017. — 127 c¢. — Pexum jocryma: no mnpommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=462166

. Jlyary, K.H. Bricmias Mmarematuka: pyKoOBOACTBO K pemenuio 3amad / K.H. JIyary,

E.B. Makapos. — 3-e u3z., nepepa6. — Mocksa : ®usmatiur, 2013. — 4. 1. — 217 c. — Pexum
noctymna: mo moamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=275606

. Tyranbaes, A.A. Beicmas Marematnka. OYHKIHM HECKONBKHX II€PEMEHHBIX H

HEeCOOCTBEHHbIE HMHTErpanbl: TeopHs U 3amaud : [16+] / A.A. Tyran6aeB. — Mockpa :
@JIMHTA, 2019. — 120 c. : wn — Pexum goctyma: mo mnommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=603140

Tyranbaes, A.A. Bricmas MaTreMarHka: OCHOBBHI JIMHE#HOW anrebpel. Teopus M 3amaud :
[16+] / A.A. Tyran6aes. — Mocksa : ®JIMHTA, 2019. — 186 c. : un1. — Pesxxum mocTyna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=611207

. Tyran6aes, A.A. Beicinas MaTeMaTHKa: GYHKIMA MHOTHX IIEPEMEHHBIX, IBOMHEIE H TPOHHEIE

uHTerpans! : [16+] / A.A. Tyran6aes ; MoCKOBCKHiT rOCYJapCTBEHHBIH YHHBEPCHTET HM. M.
B. Jlomonocsa. — Mocksa : ®JIMHTA, 2019. — 228 c. : ui. — PexuM J0cTyna: 0o MOIIHCKE.
— URL: https://biblioclub.ru/index.php?page=book&id=611208

. Hlankun, A.C. 3amaud ¢ peIICHHSAMH [0 BBHICINEH MaTeMaTHKE, TEOPHH BEPOSTHOCTEH,

MaTeMaTHYeCKO# CTATHCTHKE, MaTEMaTHUYECKOMY IIPOrpaMMHpPOBaHHIO : yueOHOe mocobue /
A.C. Illankus, B.A. lllankus. — 9-¢ u3a., crep. — Mocksa : Jlamkos u K°, 2020. — 432 c. :
— (Yuebuple wm3manms mns OakanaBpoB). — Pexum gnoctyma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573151

IleyaTHbie H3gaHns

1
2,

%

4.

5.

6.

1

Hemun C.E., [lemuna E.JI. Anre6pa. Huxuuit Tarun: HTU (¢) Vp®V, 2015. -280 c.
Hemun C.E., [lemuna E.JI. AranuTideckas reomerpust. Huwxuuit Tarun: HTU (¢) YpdV,
2016. -250 c.
Hemun C.E., llemuna E.JI. luddepernpansuoe ucuucienne GyHKIHA OTHOH MEepeMEHHOM.
Huwxnnit Tarun: HTU (§) Yp@YV, 2014. — 282 c.
Hemun C.E., llemuna E.JI. Heonpenenenusiii uarerpan. Huxauii Tarun: HTU (¢) Yp@Y,
2011.-130c.
Hemun C.E., lemuna E.JI. Onpenenennsiii uuterpan. Huxnuit Tarwn: HTU (¢) Yp@Y,
2013.-152c.
Hemun C.E., llemuna E.JI. Kpatusie u kpuBonuneiinsie uaterpansl. Hmxauit Tarun: HTU
(d) VI'TY-VIIH, 2010. -174 c.
Hemun C.E., llemuna E.JI. Paner. Hukauit Tarun: HTU () Vp®V, 2013.-186 c.

HpO(l)ECCHOHaJleI:le 0a3bl JaHHbIX, nncbopmaunonﬂo-cnpanoqmﬂe H MNOHCKOBBIC
CHCTEMBbI
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b —

http://biblioclub.ru/

CHCTEMaA

OnexTpoHHO-OHONIHOTEYHAs cucTema «Jlauey https://e.lanbook.com -
DeKTpOHHO-OubIHOTEYHAS

3BC IPR books http://www.iprbookshop.ru

R

(PLIHOP)

Marepuans! aias qun ¢ OB3

Bece komtent OBC mpezncranen B Buze (aiinoB crmenumambHOro (opmara s
BOCIIPOM3BEICHUS] CHHTE3aTOPOM PEYH, a TaK e B TECTOBOM BHIIE, IPUIOJHOM JUIS IPOYTEHHMS C
HCIOJIb30BAHHEM 9KPaHHOH JIYIIBI ¥ HACTPOMKOM KOHTPACTHOCTH.

«YHuBepcuterckas  bubnmorexa

Onnaiiny

http://school-collection.edu.ru — epHas KoJuieKuus MEPPOBLIX 0OPA3OBATELHBIX PECYPCOB
http://fcior.edu.ru - @eneparbHbLf HEeHTP HHPOPMAHOHHO-00Pa30BATELHBIX PECYPCOB

2.1.2. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUILIAHBI

MATEMATHKA

Ceenenusi 00 OCHAMEHHOCTH MMCHMILIMHBI CHENHAJH3HPOBAHHBLIM H J1a60pPaTOPHBIM
000pyI0BaHNEM H NPOrPAMMHBIM 00ecedeHHEM

Ne Bun 3ansaruit HaumenoBanne | OcHalmeHHOCTH CENHAATEHEIX Ilepeuens
m\ CIIEIHATBHBIX | MOMENIEHHI U TTOMEIIEHHUH I IPOrpaMMHOI0
I IOMEIIEeHHH | CaMOCTOSATEIbHON paboTHI obecrneyeHwHsl.
NOMEINEHHUIT 1S PexBu3uts!
CaMOCTOSTENBHO HOATBEP)KIAIOMIETO
i paboThl JNOKYMEHTa
1 | Jlexuuu VuebHas Meb6ens ayIUTOpHAs ¢ | Microsoft Windows,
ayJIMTOPHA IV | KOMHYECTBOM pabOdYMX MeCT B | O(HCHBIN HaKeT
IIPOBEICHHS COOTBETCTBHH € KOJIHYECTBOM | Microsoft Office,
JIEKIIMOHHBIX cTyAeHTOB, paboyee wmecto | JloroBop Ne  43-
3aHATHI Iperno/aBaTens, nocka | 12/1712-2019 oT
ayIUTOpHAsL. 18.11.2019.
Kommnexr IIEPEHOCHOTO
IPOEKIIMOHHOTO
obopynoBaHus: HOYTOYK,
IPOEKTOP, 3KPaH Ha IITATHBE.
2 | IlpakTuueckue YyebHas Mebens ayJMTOopHas ¢ | Microsoft Windows,
3aHATUS AyIUTOPHS Ul | KOIMYECTBOM pabo4yMX MecT B | ODHCHBIMH IaKeT
IIPOBEICHUS COOTBETCTBHH ¢ KonudecTBoM | Microsoft Office,
NPaKTHYECKHX | CTYAEHTOB, paboyee Mecto | Jloroeop No 43-
3aHATHH IpenoaaBares, nocka | 12/1712-2019 ot
ayJIUTOpHAs. 18.11.2019.
Kommrrorepnas texHuka: | MathCad 14, Cyer-
NEpCOHANbHBIE  KOMIIBIOTEpHI, | hakTypa Ne
nepudepuiiaple  yctpoiicta, | Tr066970 ot
TOCTYII B anekTpoHHyo | 12.12.2008, 3A0
AH(OPMAIHOHHO- "CodtJlaiin Tpeiin",

obpazoparensHyio cpeny HTU
(pumnana) Yp®@VY, kKoMmIuiext
JIMIIEH3UOHHOTO
IIPOrpaMMHOr0 obecnedeHusl.

BeccpoyHo.
MathCad 15, Cuert-
tdaktypa Ne
Tr066970 ot
12.12.2008, 3A0
"CodrJlaiin Tpe#in",
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HeccpouHo.

Koncynpranun VYuebnas Mebens ayIMTOpHas ¢ | Cucrema
ayIHTOPHS IS | KOJIMYECTBOM pabouymx MECT B BHHeOKDHfI’ePEH’-H{ﬁ
TIPOBEIEHHUS COOTBETCTBMM ¢ KomuuecTBoM | Apache Openmeetings
KOHCYNBTAmuii | CTyZeHTOB, paGouee Mecto | CBOOOAHO
TIpenoaaBarens, ek | RECHPOCTRAHACMOE
ay THTOPHAS. 10O ¢ oTKpBITEIM
KOAOM
Texynmii VYyebuas Meobens ayJIuTOpHas ¢ | Onepauuonnas
KOHTPOJIb, ayJIMTOPHS VI | KOJMYECTBOM paGouux Mect B | cucTema Windows,
MPOMEXYTOYHasI | IPOBeJEHHS COOTBETCTBHH € KOJHMYECTBOM 0‘1?“‘;“""? T1aKeT
aTTecTallHsI TEKYIIETO CTYIEHTOB, pabodyee MecCTO ;’é‘r“;’zgﬁ ijf:}:e -
KOHTPOJIS H IpernoaBaTes ocKa .
npOMI::x{yTquo ajrz)nn"rgpﬂaﬂ. ’ : ey =
P 18.11.2019.
R e CuctemMa ympaBneHus
yueOHbIM KOHTEHTOM H
ofyueHreM LCMS
Moodle
Camocrosrensnas | [Tomemenus s | Mebens ayIMTOpHas ¢ | Microsoft Windows,

pabota cTyIeHTOB

CaMOCTOSITEIbHO
¥ paboThl
obyyaromuxcs

KOJIHYECTBOM paﬁotmx MECT B
COOTBETCTBHH C KOJHYECTBOM

CTyZeHTOB, pabouee MecTo
npenojiaBaTers, Jiocka
ayJMTOpHasl.

KomnriotepHas TEXHHKA:
IEPCOHAIBHBIE  KOMIIBIOTEPHI,
nepudepuituble  ycTpoiicTBa,
IIOIKTFOYEHHS K ceTu
Hnteprer, JIOCTYTI B
3JIEKTPOHHYIO
uH(popMauoOHHO-

oOpa3oBarensHyio cpeny HTU
(bumuama) YpdY, koMmiuiekT
JHLIEH3HOHHOTO
IPOrpaMMHOro oOecledeHHus.

o(HCHBIH TaKeT
Microsoft Office,
Hororop No 43-
12/1712-2019 ot
18.11.2019.
MathCad 14, Cuer-
baxTypa Ne
Tr066970 or
12.12.2008, 3A0
"Co¢rJlaita Tpeitn",
6eccpouno.
MathCad 15, Cuert-
tbaxTypa No
Tr066970 ot
12.12.2008, 3A0
"CodrJlaita Tpe#in",
beccpouHo.
Jorosop Ha
IIpeI0CTaBICHHE
IIOCTOSTHHOTO
IOCTYTIA K CeTH
Hntepuer ot
30.12.2019 Ne
800037

2.1. PABOYAS ITPOTPAMMA U CIHUITIMHBI

Paboyas nporpamMma IMCHMILIHHEL COCTABIEHA ABTOPAMH:

PHU3UKA
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Ne n/m | @amuinus Ums OryecTBo e S Jo/zKHOCTH Tloppaspeneane
y4eHoe 3BaHHe
1 XonpIpeB Anexcanp Crapmmii JenaprameHT
AnatonseBuy NpENoaaBaTe | €CTECTBEHHOHAYYH
b oro obpazoBaHus

2.2.1. COAEP)KAHUE U OCOBEHHOCTH PEAJIM3AIIMA TACIHUIIIAHBI

PU3UKA

2.2.1.1. Texuosoruu oby4eHus, HCIOIb3YeMble IPH H3YYeHHH THCIMILTHHBLI MOXYJIs
CMmemanHoe obydeHne ¢ HCIIOIB30BAHAEEM OHJIAlH-KypCa.

2.2.1.2. Ilnanupyemble pe3ybTaThl 00ydenns (AHIAKATOPHI) 0 THCHHILTHHE 2

Kon m HanmMeHoBaHue
KOMIIETCHIIHH

ILnanupyemeie pe3yabTaThl 00y4eHHs (HHANKATOPHI)

OIIK-1. CnocobGen
($hopMyIHpOBATE H pelmaTh
3a]1a4d, OTHOCAIIHECS K
npoecCHOHATBHON
NeATENbHOCTH, TIPHMEHSIS
(byHIaMeHTalbHEIE 3HAHHS
OCHOBHEBIX 3aKOHOMEPHOCTEH
Pa3BUTHS IIPUPOJIBL, YEJIOBEKA
U of1ecTBa

3namy.:

® OCHOBHBIC IIOHATHS, 3aKOHBl M MOJEIH MEXaHHKH,
JNIEKTPHYECTBA M MarHeTH3Mma, KoiebaHMi W  BOJIH,
CTATHCTHYECKOH (U3MKH M TepMOIMHAMHKH;

» OCHOBHble (H3MYECKHE BEIHYHHBI H (H3MYECKHE

KOHCTAaHTBI, MX OIpeIeleHHe, CMBICI, CIOCOOBI H
€IMHHUIIB] UX H3MEPEHHS;

. (ynnamMeHTanbHBIe (H3MYECKHE ONBITHL, HMX pONb B
Pa3BUTHH HAYKH;

J Ha3HAUCHHE M IPHHIMIBI JOEHCTBHA BaXKHEHIIMX
¢busugeckux npuboOpos.

Ymemn:

® OOBACHHTH OCHOBHbIE HAOIIOIAEMBIE TIPHPOIHEIE H
TEXHOTEHHBIE SIBTEHUS U DEKTHI C O3
(GyHIaMeHTAIBHEIX (H3UYECKUX B3aHMO/IEHCTBHIA,
HCTOJIKOBBIBATH CMBICT (PU3HYECKHX BEJTHYHH H IOHITHIA;

®  3aNKCHIBATh YPAaBHEHHS U1 (DM3HYECKUX BEIIMYMH,
3alUCBIBATH YPABHEHHS TIPOLIECCA M HAXOAUTE €T0 PElleHHE;

* pabotaTs ¢ npubOpaMu i 060PYIOBAHHEM COBPEMEHHOMH
(bu3nyeckoii 1abopaTopuy;

®  HCIOJIL30BaTh Pa3MUHbIC METOAUKH (QH3HUECKHX
H3MEPEeHHi B 00paboTKH 3KCIIepUMEHTABHBIX JaHHEBIX, B
TOM YHCJIE C IPHMEHEHHEM KOMITBFOTEPHOM TEXHHKH U
HH(pOPMAIIMOHHBIX TEXHOJIOTHIA IIPH PELIICHHH 3a/1a4;

®  HCIONB30BATh METOIB! PU3NYECKOr0 ¥ MATEMAaTHIECKOTO
MOJIEIMPOBAHHUS, & TAKIKE IPUMEHATH METOIbI (PH3HUKO-
MAaTeMaTHYECKOTr0 aHaIN3a K PELIeHHI0 KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHUYECKUX IpolIieM

Bnaoemw:

. HaBBIKAMH HCIIONB30BAHUS METOA0B (PU3MYECKOTO
MOJIETHPOBAHUS B MH)KEHEPHOH MPaKTHKE;
. IPHMEHEHHSI OCHOBHEIX METOJ0B (DH3HKO-

MaTE€MaTHYECKOI'0 aHa/Ik3a IJid PpeIICHHUSA

15




€CTECTBEHHOHAYYHBIX 3a/1a4;
IIPaBUJIBHOM 3KCILTyaTallid OCHOBHBIX NPHOOPOB U
obopyaoBaHHs COBpPeMEHHOH (hu3nyeckoii 1aboparopyy;
00pabOTKH M HHTEPIIPETALMH Pe3yILTaTOB
3KCIIEPHMEHTA, B TOM YHCIIE C IPUMEHEHHEM
KOMIIEIOTEPHOH TEXHUKH U HHPOPMAITUOHHBIX
TEXHOJIOTHH.

OIIK-2. CnocobGen
(hopMaU30BbIBATh H PENIATE
3a7a4M, OTHOCSIIHECT K .
npodeccHoHaTbHOM
JeATEeIbHOCTH, UCIIOJNB3YS
METOIbI MOJIETTUPOBAHHUS H
MaTEMAaTHYECKOT0 aHAIH34.

Sname:

Vuvems:

Brnaoemy:

(GyHnameHTanbHBle (QU3NUECKHE IOHATHS H TEOPHH
KJIACCHYECKOH B COBPEMEHHOH (PHU3HKH.

HCII0JIb30BATh 3HAHUS O COBPEMEHHOH (DH3HUECKOii KapTHHE
MHpa ¥ 3BomoImy BeenenHoil, npoctpaHcTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHY BELIECTBA JIIs
TIOHMMaHHMS OKPY KaOLIEr0 MUpa U ABJICHUIH IPHPOJIHL;
IPAMEHATE (YH3HKO-MaTEeMATHIECKHAE METOIBI IS CO3/aHHMs
HOBBIX CPEJICTB H3MEPEHHS], METOJIOB M3MEPEHHSI H METO MK
H3MEPEHHH, pa3padaThIBaTh M IpeIarath IUIaH IPOBEICHHMS
¢u3HyecKoro HecnenoBaHus, HOPMYIHPOBATE BHIBOJIBL,
OLIEHHBATL COOTBETCTBHE BBHIBOJIOB MOYYECHHBIM JIAHHBIM,
OLIEHMBATh HAYYHYIO H NPHKJIATHYIO 3HAUMMOCTE CBOEH
paspaboTku.

MeTOZaMH (PH3MKO-MaTEMaTHIECKOTO OIHUCAHUS U
MO/IEIMPOBaHMS IMHPOKOTO Kiiacca (PU3MYECKHX SBIEHUIH
H TIPOLIECCOB, ONPEAEIAIOMUX IPUHIIMIIEL pabOTHI
Pa3IMYHBIX TEXHHYECKUX YCTPOUCTB.

OIIK 3. Cnocoben
IIPOBOJIMTH KCCIIEIOBAHUS U
U3bICKaHUS OJIS1 pelIeHus
NPUKIaJHBIX HHKEHEPHBIX
337a4 OTHOCSALTHXCH K

ACATCIIbHOCTH, BK/IIHOYas ®
IIPOBEACHHUC H3Mep€HHﬁ,
SKCIIEPHMCHTOB, a
HHTEPIPETAHIO

NOJTYYCHHBIX PE3YJIBTATOB

Suame:

npodeccHOHATBHOM Yumemn:

TIAHHPOBAHHE M IIOCTAHOBKy | D1doents:

TEOPETHYECKHE OCHOBHI, OCHOBHBIE IIOHSATHS, 3aKOHBI U
MOZEH MEXaHHUKH, MOJIEKYISIPHO#M bu3uku,
SJIEKTPHYECTBA ¥ MarHeTU3Ma, TEOPHH KoJleOaHui U BOJIH,
TEPMOJMHAMUKH H CTATUCTHYECKOH DH3HKH;

IIOHMMATh, H3J1araTh ¥ KPHTHYECKH aHATM3UPOBATh OA30BYIO
obmedH3uIecKy 0 HH(POPMAIIHIO;

(Gu3HYECKHMH H MaTeMaTHYECKUMH METOJaMH
00paboTky 1 aHaTH3a HHGOpMaIKK B 06nacTu obmeit
GU3NKH.

2.2.1.3. Copepxkanue JHCHHUILTHHBI 2

Kon
Paznen, rema
pa3jeaa, Conep:xanue
JAMCHHUNIHHBI
TeMbI
Mexannueckoe NBHKEHHE Kak ImpocTelias GopMa IBHKEHHS
7 AR Mmarepuu. IlpencraBnenme o cBOMCTBaX NPOCTPaHCTBA H
P1 . BPEMEHH, JIeXKalllMe B OCHOBE KIJIACCHYECKOH MEeXaHHKH.
MaTepHaIbHOH TOYUKH
@uspdyecKkHe MOJENH: MaTepHaibHasd TOYKa, CHCTEMA
MaTepHaIbHBIX TOUYEK, a0COIMIOTHO TBEPAOE TEIO.
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Cucremsl otcuera. Ilepememenue u myte. TpaexkTopus
nsykenHs. CKOpOCTh M YCKOPEHHE MaTepPHABHOM TOYKH, Kak
IIPOM3BOJIHBIE panMyca-BeKTopa 1o BpeMeHH. CKOpOCTh H
YCKOpeHHe NpH KPUBOJIMHEHHOM [BIDKeHHH. HopmanbHoe W
TAHTe€HIIMAIBHOE YCKOPEHHSL.

P2

JlnHaMuKa MaTepHaTbHOM
Touku. Pabora u sHeprus

WnepnuaneHele cucTeMbl oTcdyeTa. Macca Ttenma. Cua.
Ilepseiii 3akon Hetorona. Muepnus. Bropoii 3akon HeroTona.
Wmnynec Tena m ummynsc cuibl. Tperwmii 3akon HerooToHa.
YIpyrue CHIIBl, CHIIBI TATOTEHHSI, CHITEI TPEHHUS.

Bremnue u BHyTpeHHHe cuibl. LleHTp Macc MexaHHUYeCKOH
CHCTEMBI M 3aKOH €ro JBH)KEHHS. 3aKOH COXpaHEHHS
HMITyJIbCa.

Pabota mocTosHHOM M MepeMEHHOM CHIBL. MOLIHOCTH CHIIBL.
Kunetrueckast 9HEprus MEXaHHYECKOM CHCTEMBI H €€ CBS3b C
paboTolf CHJI, NpPHIOKEHHBIX K CHCTEME. OJHEprus Kak
YHHBepcallbHass Mepa pa3lIu4HbIX (opM JBHXKEHHS H
B3aHMOJCHCTBHH.

Ilone xak ¢opmMa MaTepuH, OCYLIECTBISAIONIAS CHIOBOE
B3aUMOJIEHCTBHE MEXIY YaCTHIIAMH BELIECTBA.
KoHcepBaTHBHEIE M [JHCCHIATHBHBIE CHIBL JlMccHmaius
sHepruu. IloTeHmuansHas >HEprus MaTepHATbHOM TOYKH BO
BHEIIHEM CHJIOBOM moine. C643b NOMEHYUaNbHOU 3Hep2uu ¢
KOHCepBamueHoOU Culol, Oeucmeyowel Ha MamepuaibHyio
mouxy. Ilousmue o zpaduenme ckanapuoil  GynKyuu
KoopOuHam.

IloTennmaneHas sHeprust ympyro aeOopMHPOBAHHOTO Tela,
IBYX B3aMMOJICHCTBYIOIIMX Macc, NOIHSATOr0 Han 3emiei
Tena u 3emiu. ['padudeckoe mpencraBieHHe NOTEHIHATLHON
sHeprud. [loTeHnnanbHble «IMBD) U «Oapeeph».

3akoH COXpaHeHHUs MeXaHHYECKOH DHEPTHUH.
OOmedusnyecknii 3aKOH COXPAHEHHs SHEPIHM. 3aKOHHI
COXpaHeHMs KaK IposBIeHHEe (PyHIaMEeHTAlBHEIX CBOWMCTB
npocTpaHcTBa M BpeMeHH. Coynapenue abCcoOTHO yIPYTHX H
HEYIPYTHX TeL.

P3

Mexanuka TBEPOOIo TCIa

VIIIOBBIE CKOPOCTh M YCKOPEHHE, MX CBA3b C JHMHEHHBIMH
CKOPOCTSMH H YCKOPEHHSMH TOYEK BpAINAIONIErocs Tela.
MOMEHT CHIIBI B MOMEHT MMITYJIbCa MEXaHHYECKOH CHCTEMBL.
MomeHT wMHepuMH Tena OTHOCHTENBHO OCH. Teopema
Illreiinepa. MOMEHT HMIylbCa Tejla  OTHOCHTEIBHO
HETOABHKHOH ocu  BpameHHa. OCHOBHOe ypaBHEHHE
OWHAMHKH  BpallaTeIbHOrO  JABMXeHWs. KuHeTHuyeckas
SHeprus Bpamaromerocs tena. Pabora mpu BpamarensHOM
JBIKECHHH. 3aKOH COXPaHEHUS MOMEHTA UMITYJIbCA.

I'upockonuyeckuii aghpghexm. Ilonsmue o npeyeccuu.

P4

DIeMeHTHI CIeIHAaIbHOH
TCOPHH OTHOCHTEIIBHOCTH

Mexanuyeckuii IpHHIAI OTHOCHTENbHOCTH. [IpeoGpasoBanue
Iamunes.

[loctynatel  cmenuManbHOH  TEOPHMH  OTHOCHTEIHHOCTH.
IIpeobpazoBanre Jlopenua. CrexcTBus u3 npeoOpa3oBaHmit
JlopeHna (OTHOCHTENBHOCTE OIHOBPEMEHHOCTH COOBITHIA,
OTHOCHTENBHOCTE JUIMH M TPOMEXYTKOB  BPEMEHH).
ITpocTpaHCTBEHHO-BpeMEHHO# HMHTEpBal. PeIaTHBHCTCKHIA
3aKOH CJI0XKEHHS CKOPOCTEH.

OcHOBHO} 3aKOH peNSTHBUCTCKON JMHAMHKH MaTe€PHAIBHOM
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TOUKH. PendTuBucTCKOE BBIpaXKEHHE JUI KHHETHYECKOM
SHEPrHH. OHeprus cBsa3H cucTeMbl. COOTHOLIEHHE MEXIY
IIOJIHOM DJHEeprued W MMIYJbCOM YaCTHIBL | paHHIbI
IPHMEHUMOCTH KJIACCHYECKOH MEXaHMKH.

P5

DNeMEeHTHI KIIACCHYECKOM
cTaTHCTHKH Maxcsea-
Bonermana. SIsnenus
IepeHoca B razax

Crarucruyeckuii 7§ TEPMOJIHHAMUYECKHH METO/IbI
HCCIEI0BaHUS MaKpOCKOIIHYECKHX CHCTEM.
Tepmomunamuueckue napameTpsl. PaBHOBECHEIE COCTOSHHS U
nporecchl. MeansHpii ras.

Pacripenenenne MakcBemna. Pacnpesmenenue wacTui, 1o
CKOPOCTSIM M JHEPrHsM TEIUIOBOro IBHKeHHA. CKOpOCTH
TEIUIOBOIo ABHXKEeHHS MoJekyl. Onwit IllTepHa.

OcHoBHOE ypaBHEHHE MOJEKYJISPHO-KHHETHYECKOH TEOPHH
HACANBHBIX Ta3oB. MOoeKyIIpHO-KHHETHYECKHHA  CMBICI
Temrneparypbl. OCHOBHOE ypaBHEHHE COCTOSIHHS HIEaIbHBIX
razos. M3onpornecchl B HaealbHBIX ra3ax. [ a30Bble 3aKOHBI.
Yucno creneHeil cBOOOZBI MONEKy1. 3aKOH PaBHOMEPHOTO
pacnpejie/icHdss SHEPIMH IO CTENEHSM CBOOOABI MOIEKYIL.
Cpennss KuHETHYECKAs SHEPIUs MOJIEKYIL.

UneaneHplii ra3 B mone TArOTeHHs. bapomerpuueckas
¢dopmyna. 3akoH Bonbumana s pacmipeleneHus YacTHI[ BO
BHEIIHEM MOoTeHIHaIsHoM none. Onsitel Ileppena.

CpenHee YHCIO CTONKHOBEHHH M CpeHss MIMHA CBOGOIHOIO
npobera Monekyn. Bpems penakcanwu. Bakyym. SBnenus
IIiepeHoca B TEPMOJMHAMMYECKH HEPaBHOBECHBIX CHCTEMax.
OnpiTHple  3akoHBI  JuGQY3UH, TEIUIONPOBOAHOCTH H
BHYTPEHHETO TpeHHs. MoneKyIsIpHO-KHHeTHYeCKasi TEOpHs
3THX SIBIEHHH. 3aBHCHMOCTh KOI(Q(HUIUEHTOB HepeHoca OT
JaBJIEHHS ¥ TEMIIEPATYPHL.

Mexanusm muddy3un B rasax, HIKOCTIX ¥ TBEP/BIX TeNax.
BsI3KOCTB ra3oB H XHIKOCTEH.

P6

OCHOBHEIE 3aKOHEBI
TEPMOIUHAMHKH.
PeansHrie rasel

OGpatumMble H HeoOpaTHMBIE, KDPYIOBbIE M HEKDYTOBBIE
npoueccel. PaboTa rasa mpu ero pacimpeHuH.

KomuyectBo TemnmoTsl. BHyTpeHHsss 3Heprus CHCTEMSL
BuyTtpennss sHeprus upeansHoro rasa. TemioeMKocCTb.
Ilepoe Hauano TepMonMHAMUKH. IIpUMeHEHHe IIEPBOro
Hayajna TEPMOAMHAMHUKM K M30IpOIleccaM HIeallbHOTO rasa.
AnuabaTHBIH mpoIiecc.

3aBHCHMOCTD TEIUIOGMKOCTH HJEalbHOr0 rasa oT BHIA
npolecca H3MEHEHHs €ro cocTosHus. Kiaccudeckas Teopus
TEIJIOEMKOCTEH HEAIbHBIX Fa30B U €€ OTPAHUYEHHOCTD.
Bropoe mawano tepmomunamuku. HeoOpatumocts
HaIpaBIE€HHOCTh CaMOIIPOH3BOJIBHBIX IIPOLIECCOB B
3aMKHYTHIX CHCTeMax. TepMoauHaMuuecKas BepPOSTHOCTH
MaKpOCOCTOSIHHS. DHTpoNHs. Pacyer M3MeHEHHs SHTPOIMH C
IIOMOIIBIO HHTETpajia IPUBEJECHHBIX TEILIOT.

Huxn Kapro. KIIJI uneansHo#t TemnoBoit Mamusbel TpeThbe
Hayvajo TepMOAMHAMHKH.

Omcmynnenus om 3akoH06 uoeanvhvlx 2az06. Cunvl u
nomeHyuanbHas SHep2us MEJHCMONEKYIAPHO20
83aumoolelicmeus.  Dpexmugnblii  ouamemp  MONEKYI.
Ypaeunenue Ban-oep-Baaneca. CpasHenue uzomepm Ban-dep-
Baaneca c sxcnepumenmanvrvimu.

Buympenusis  snepeus.  peanvHoeo  2aza.  Kpumuueckoe

18




cocmosnue. Pazosele nepexooul. Tennosoe deudicerue wacmuy
6 Jcudkocmsax u meepovlx menax. OcobeHHoCmu HCUOKO20 U
meepoozo  cocmosHull  eeujecmeéa.  Kpucmannuueckas
peuiemxka.

P7

OneKTpocTaTHKa

Onexrpuyeckuil 3apsna. JIHCKpeTHOCTH  3apsijia. 3aKOH
COXpaHEeHHWs 3apsna. BsaumonelicTBHe 3apsnoB. 3aKoH
Kynona. DnexTpocTaTu4ecKoe nosne. IIpuaImn
cynepno3uimy. Hamps)KeHHOCTh 3J€KTPOCTaTHUECKOTO IO,
Pacyer anexTpocTraTHuecKux Mojed MeTOIOM CYNEepIO3HIIHH.
Ilone  37meKTpHYECKOrO  IMIONA. ITotrox  BexTopa
HanpsbkeHHOCTH. Teopema I'aycca mis 371€KTpOCTaTHYECKOTO
IO0JIs B BaKyyMe M ee IIPUMEHEHHe K pacueTy moieit. Pabora
CHII D3IeKTpocTaTHdeckoro mnons. Ilupkymanus BekTOpa
HanpsHkeHHOCTH. [loTeHnMan 37eKTpoCcTaTHYECKOTo IOJIS.
IToTreHuuanbHell  XapakTep 3IEKTPOCTATHYECKOTO  TIOJIS.
HanpsokeHHOCTh  37I€KTPOCTAaTHYECKOrO MOJIS KaK TIpaaHeHT
NOTEeHNIHAaNa.

CpobomHBle W CBf3aHHBIE 3apsibl B  JUOJIEKTPHKAX.
Huanextpuku.  Tumbl  muonextpukoB.  [lonspusanus
IOHUIJIEKTPUKOB. Bekrop mnongpusamuu. Jludnekrpuyeckas
BOCIIPHUMYHMBOCTh  BEIIECTBA. BeKTOp  3IEeKTpHYECKOro
cmemmenus. Teopema ["aycca ams anexkTpocTaTHyecKkoro moss
B jquanekTpHkax.  OTHOCHTeNbHas  JW3JIEKTpUYECKas
IIPOHHIIAEMOCTb CpPEJIBL.

Yenosus na epanuye paszoena 0syx Ousnexmpuyeckux cpeo.
Husnexmpuxu ¢ ocobvimu ceoticmeamu. Ce2HemosnieKmpuxiu.
ITvezoanexmpuyecxuii s¢hghexm.

Ilone BHYTPM TIIPOBOJHHKA H Yy €ro IIOBEPXHOCTH.
Pacnpenenenne 3apsna B IIPOBOJHHKE. DIEKTPOEMKOCTD
YEeIHHEHHOTO NPOBOIHMKA. B3auMHas 31eKTPOEMKOCTh IBYX
npoBonHuKoB. KoHzaeHcaTopsl.  DHeprusi  3apsoKEHHBIX
IIPOBOJHHKOB: YEIHHEHHOIO IIPOBOJHMKA, KOHIEHCATOpa H
CHCTEMEI IPOBOTHUKOB. DHEPTHsI AIEKTPOCTATHIECKOTO TIOJISL.
ObweMHas IIOTHOCTH YHEPTHH.

P8

[TocTosHHBIH
3JIEKTpPAYECKHI TOK

ITocrosiHueli snekTpudyeckuii Tok. Cuna Ttoka. IlmoTHOCTB
TOKa. YCJIOBHS CYIIECTBOBAaHHS JJIEKTPHYECKOTO TOKA.
CropoHHHe CHIBI B 3JEKTpHYecKod Iuenu. PasHocTb
NOTEHIHAIOB,  DIEKTPOABHKYLIAs  CHJIA, HaNpsUKEHHE.
O6006menHsIi 3akon OMa B uHTErpanbsHOH (Gopme. 3akon Oma
B JIOKaIbHOH ¢(opme. Pabora m MomHOCTE TOKa. 3akoH
Jlxoyns-Jlenna. 3akon [xoyns-JleHna B nokansHO#M (opme.
PasperBnennas nmems. IIpaBuna  Kupxroga.  Pacuer
Pa3BETBIIEHHEIX IIEIIEi.

Knaccuueckasn snekmponHas meopus 31eKmponpo8ooHOCmU
Memannoe u ee onvimuvle 060cHo8anusl. Beisod saxonoe Oma
u [owcoyna-Jlenya uz anekmpouuwlx npedcmagieHuil. 3axow
Buoemana-@panya. 3ampyonenus kiaccuyeckoii meopuu
INeKMPONPOBOOHOCYU ~ MEMANIL08. Paboma  evixooa
oNeKmpona u3 memanid. IMUCCUOHHbIE SfGNeHUe U UX
npuMeHeHue.

Onexkmpuyeckuii mox 6 2azax. Honuzayus u pexombuHayus
Mmonexkyn 6 2ase. IlodeudicHocmv  Hocumeneil  3apsaoa.
Hecamocmosmenvuoiti  u  camocmosmenvhvili  2d306ble
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paspsovl. [lnazma. Tepmoanekmponnas smuccus.

P9

DneKTpoOMarHeTH3M

MaruuTHOE nose. Bekrop MarHUuTHOH UHAYKIMH. MarHuTHBIH
MOMEHT KOHTypa ¢ TOKOM. MarHuTHoe moie »lIeMeHTa TOKa.
3akon buo-Capapa-Jlanymaca U ero nmpHMeEHEHHE K pacyery
MarHUTHOTO TMoJid. MarHutHoe mone IIPSAMOJHHEHHOro
IIPOBOJIHHKA C TOKOM. MarHuTHoe mosie KpyroBoro TOKa.
[Mupkynsauus BeKTOpa MarHWTHOH MHIYKIMH. 3aKOH MOJHOI'O
TOKA JUIsi MAarHUTHOTO TOJIA B BaKyyMe U €ro IpUMEHEHHEe K
pacdeTy mojis cojeHoMIa M Topomna. Buxpesoii xapakrep
MarHUTHOT'O TIOJIs.

3akoH Awmnepa. B3aumoneiicteue napaeabHbIX
IIPOBOJHUKOB ¢ TOKOM. OmpeneneHue eIWHHIEBI TOKa — 1
amnep. KoHTyp ¢ TOkOM B MarHMTHOM Iojie. DHeprus
B3aUMOJICHCTBHSI KOHTYpa C TOKOM B MArHHTHOM IIOJE.
Teopema I'aycca a1 marauTHOTO nOJIs. Pabota nepemernenus
IIPOBOJIHUKA U KOHTYpa ¢ TOKOM B MATHHTHOM IIOJIE.

Cuna Jlopenua. J[BiKeHHe 3apsHKEHHBIX 9aCTHIl B MATHUTHOM
morie. IlpuHiun AeHCTBHA LHUKIMYECKHX YCKOpHTENeH
3apskeHHBIX 4acTHL. Oddexkr Xomna. [lpunnun paGoThl
MI /I-reneparopa.

MarneTuku. XapaKTepUCTHKH MardHHTHOIO MOJIS B BEIIECTBE.
HamaruuueHHOCTS. MarnuTtHas BOCIIPHUMYHBOCTb.
HampsikeHHOCTH ~ MarHWUTHOTO  IOJNIS B BEMIECTBE.
OtHocuTenpHasT ~ MarHUTHAs  NPOHMIIAEMOCTH  CPEJBL
Opbumanvhvlit  MAzHUMHBIE U MEXAHUYECKUll MOMEHMbL
onekmpona 6 amome. Opbumanvroe 2upoMazHumMHoe
omuowenue. Oneim Diunwmeina-oe ITaasza. Chunogwvie
MAZHUMHBLE MOMEHMBL.

AToM B MarHMTHOM Tione. Jlua- W TapaMarHeTHKH.
OneMeHTapHas TEOpHsl JHaMarHeTH3Ma. OJJieMEHTapHas
TEOpHsi  napaMarHeTusMa.  @eppomarHetuku.  Kpusas
HaMarHWYMBaHWsA. MarHuTHEIH rHcTepe3uc. Msrkue u
KECTKME MarHuTHele Marepuainsl. Touka Kropu. JloMeHEL
ITonsiTHe 0 criHHOBOI IIpUpoE heppoOMarHeTH3Ma.

SABnenue 3NEKTPOMAarHUTHOM HHYKITHH. 3akoH
9JIEKTPOMAarHUTHOM HMHIyKuuu @Dapanes. 3axkon JleHna.
Boznuknosenue 3/IC HHAYKIHH B IPOBOIHHMKE, IBIKYIIEMCS
B MardMTHOM II0JIE H B paMKe, paBHOMEPHO Bpamiaroleics B
OJTHOPOJHOM MarHUTHOM IIOJIE.

Camounaykims. MHIYKTHBHOCTE KOHTYpa. 3aKOH M3MEHEHHS
TOKa IPH 3aMBIKaHHHM M pa3MbIKaHHM lenHd. CKuH-3¢G¢EeKT.
Bsaumuas unaykuus. B3anMHas HHIYKTHBHOCTE.

OHeprus CHCTEMBI TIPOBOIHHKOB ¢ ToKoM. OOnemHas
IJIOTHOCTh HEPTUH MarHUTHOTO TIOJIS.

O6o0menne 3aKoHa 3IEKTPOMAarHUTHOM WHIYKIHH. BuxpeBoe
anexTpuyeckoe noiue. berarpon. Tox cMmemenus. YpaBHeHus
MakcBemna a1 37€KTPOMAarHUTHOTO IO B HHTETPabHOM
(dopMe ¥ UX (H3HYECKHIi CMBICIL

P10

Mexanugeckne 1
JIEKTPOMAarHUTHEIE
KoJIeOaHus

Ilonatne o KonebaTenpHBIX Ipoleccax. | apMOHHYECKHE
Konebanusa. KuHemMaTuka rapMOHHYECKHX  KOJleOaHHii.
JuddepennuansHoe ypaBHEHHE TapMOHMYECKHX KOJIEOaHHIA.
IIpyXuHHBIH, MaTeMaTHYeCKUM W (PHU3MYECKHH MAasATHHKH.
OHeprus rapMOHHYeCKHX KoneOaHmi. MeTon BeKTOPHBIX
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muarpamM. KommnekcHas ¢opma npejcraBlieHus KojeOaHHi.
Crnoxenne rapMOHUYeCKHX KojeOaHMH OJHOTrO HampaBlICHHS
M OIUHAKOBOH uacToThl. buenusi. CloxeHWe B3aWMHO
NEPNEHIUKYIApHEIX Konebanuii. CBoOoAHBIE 3aTyXaroliue
xonebanud. JluddepeHnanbHoe ypaBHEHHE 3aTyXarOIIHX
Konebanuii ¥ ero pemenue. Jlorapuhmuueckuili JeKpeMeHT
3atyxaHus. Jugghepenyuanvroe ypaeHeHue 6bIHYHCOEHHIX
konebanuil. Amniumyoa u aza 6viHYHCOeHHbIX KOAebaHuil.
Pezonanc.

OnekTpuueckuii  koneOarenbHbli  KoHTYp. CBoOoaHbIe
DIIEKTPOMAarHUTHblE KoJe0aHUsS B 3aKPHITOM HICATHHOM
Ko/eOaTeIbHOM KOHTYpe. 3aTyXarollde 3JIeKTPOMarHUTHbIE
KonebaHus. 3aBUCUMOCTh YaCTOTHI 3aTYXAlOMHMX KojebaHuii
OT CONpPOTHBJIEHHsA. ANEPHOIUYECKHH pa3psaa KOHIEHCATOpa.
Buinyoicoennvie anexkmpuyeckue xonebanus. Pezonanc moxa u
HANPSIHCEHUSL.

Bomnosrie nponeccel. OOpazoBanue BOJH B YIpPYyroil cpene.
IIpononsHble W monepeyHsle Oeryie BoOJHBL BolHOBBIE
noBepxHocTH. OpoHT BonHbL Pa3zoBas ckopocTs. J{muHA
BOJIHBL BonHogoe YHCIIO. [Tpunmmn ['tolirenca.
CunycoupnansHble (rapMOHHYECKHE) BOJHBL Y paBHEHHE
Oeryme#f BonmHb. BonHoBoe ypaBHeHwe. JlucriepcHs BOJIH.
OHeprus BonHbL [IpHHIHMI CynmeprnosuiMy BoiaH. BoaHoBOM
HaKer. I'pynnosas CKOpOCTB. KorepeHTHOCTB.
P11 Bonner Wnrepdepennns BonH. CTosune BOIHEL YpaBHEHHE CTOSYEH
BOJHEL M3MeHeHue dasbl npu oTpaxkennn BoHbl Konebanus
CTPYHBIL

BonnoBoe ypaBHeHHE 371€KTPOMarHUTHOM BOJIHBI. YpaBHEHHE
IIJIOCKOM MOHOXPOMATHYECKOH 31eKTPOMAarHUTHOH BOJIHEL
OCHOBHEIE CBOHCTBA 3JIE€KTPOMArHWUTHBIX BOJH. DHEPrHS H
HHTEHCHBHOCTh 3JIEKTPOMAarHUTHON BOJNHEL [loTOK 3HEprus.
Bekrop [IloiinTiHTa. [laBieHune 3J1€KTPOMArHMTHBIX BOIH.
H3nyyenne nunons.

2.2.1.4. SI3pIk peaqn3anHu IPOrPaAMMBbI
IIporpamMma AMCHMILTMHEI peanu3yeTcs Ha TOCyIapCTBeHHOM s3bike Poccuiickoii Meneparyi.

2.2.2. YYEBHO-METOJHUYECKOE U HWH®OPMAIIMOHHOE OBECIIEYEHHE
JUCITUIIIMHBI ®U3UKA

JJIeKTPOHHBIE pecypchl (H31aHus)

1. Crapony6uesa, I'.Il. Kypc nexumii no ¢ushke: MexaHHKa, MOJEKynspHas (hH3HKa,
TepMOAMHAMKKa. DneKTpudecTBo U MarHetusm / I.I1. Crapony6Ouepa, A.A. XaleHko ;
DenepanbHOe rocyIapcTBeHHOE OHOKETHOE 00pa3oBaTebHOE YUPEKAECHHE BBICIIETO
npopeccHoHanbHOro o0pasoBanus CTaBpONOJIBCKHI TOCYIapCTBEHHBIA —arpapHbIi
yuuBepcureT. — CraBponons @ CrTaBpONONBCKHH TOCYIapCTBEHHBIA —arpapHbIi
yauBepcuter, 2017. — 169 c. : w1 — Pexmm nocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.
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2. Huxepo, B.A. ®u3uka Juist By30B: MeXaHHKAa W MOJIeEKyispHas ¢usuka : [16+] /
B.A. Huxepos. — Mockea : JlamkoB u K°, 2019. — 136 c. : w1 — Pexum goctyna: mo
noanucke. — URL: https:/biblioclub.ru/index.php?page=book&id=116499.

3. Huxepos, B.A. ®usuka: coBpemenssiii kype / B.A. Hukepos. — 4-¢ m31. — Mocksa :
Hamxo u K° 2019. — 452 c¢. : un. — Pexum gocryma: no mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

4. Abnpaxmanosa, A.X. ®u3uka. DIeKTPHYECTBO: TeKCTHI Jiekimii / A.X. AG1paxmMaHOBa ;
Munucrepctso  obpazoBanus W Haykn P®, KasaHckuii  HalMOHAIBHBI
HCCIIeIOBAaTeNIbCKUA TEXHONOrH4eckuit yHuBepcuteT. — Kasanp : Kaszanckuii Hayuno-
HCCIIEIOBATENIbCKUH TeXHOIOTHYecKHi yHuBepceuTeT, 2018. — 120 c. : cxeM., Tabi1., Ui —
Pexum JocTyna: o MIOJIMHACKE. - URL:
http://biblioclub.ru/index.php?page=book&id=500426.

5. @wusmka: npaktuky™m. B 3 4. U. 1. Mexanunka. Monekynspaas Gu3uka ¥ TePMOJMHAMHUKA
/aBT.-cocT. A.A. Xonripes, K.J. Koprucuk ; M-Bo o6pazoBanus u Hayku P® ; DTAQY
BIIO «Yp®YVY um. Ilepsoro Ilpe3unenta Poccuu B.H. Enpiunay, HukHeTarHI. TEXHOL.
vH-T (pun.). — Hixanii Tarun : HTU (¢) Yp@V, 2018. — http:/elib.ntiustu.ru/97#target-
1649

6. ®usuxa: npakTukyM. B 3 u. Y. 2. Dnekrpoaunamuka. KoneGanusa # BOIHEI /aBT.-COCT.
K.M. Kopuucuk, A.A. XoasipeB ; M-Bo ofpasoBanus 1 Hayku P® ; ®I'AOY BIIO
«Yp®V um. [leproro Ilpesunenta Poccun b.H. Enprunay, HuxHeTarun. TeXHOI. HH-T
(¢un.). — Hiwxunit Tarun : HTU (¢) Yp®dV, 2018. — http:/elib.ntiustu.ru/97#target-1650

7. @uzuueckud npaktukym: B 3 u. Y. 1. Mexanuka. MonekynapHas ¢u3uKa W
TepMoauHamMuKa /aBT.-cocT. A.A. Xompipes, K.W. Koprucuk; M-Bo o6pa3oBaHus u
Hayku P® ; ®I'AOY BIIO «Yp®Y um. [leproro Ilpesunenta Poccun B.H. Enbiunay,
Hwkuerarun. TexsHon. H-T (bwmn). — Huwxuuii Tarun : HTU (¢) YpdVY, 2018. —
http://elib.ntiustu.ru/97#target-1651

IMeyaTHbie H3NAHUS
He ucnone3ytorcs

IIpodeccnonanbupie 6a3zbl JaHHBIX, HHGOPMALHOHHO-CIPABOYHBIE H IOHCKOBbIE
CHCTEMBI

6. OnexTpoHHO-OnOmHOTEuHas cHcTeMa «JIaHby hitps://e.lanbook.com

7. OnektpoHHO-OMOnMOTeuHas  cucremMa  «YHHBepcHTeTckas — bubimorexka — OHITaiH»
http://biblioclub.ru/

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

9. hittp://school-collection.edu.ru — ezuHas kosUteKIHs MHGPOBEIX 06Pa30BATETHHBIX PECYPCOB

10. http:/fcior.edu.ru - DenepanbHbLi LEHTP HHPOPMAITHOHHO-06PA30BATEIBHBIX PECYPCOB

(PLIMOP)

HCPHOEH‘ICCKHB H3JaHUHA

1. Bectank Mockosckoro yHusepcuteta. Cepust 3: @u3uka. ACTPOHOMES -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508

2. Becrank Cankr-IlerepOyprekoro yausepcutera. ®U3MKa ¥ XHMHS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

3. HexeHepHO-(DU3MYECKHH XKypHAI -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=25251

4. Vcnexu pusmdgeckux Hayk — https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325

Hayyno-nomynapneii ¢pusnko-maremarndeckuii xypaan «Ksaary - https:/kvant.ras.ru

b
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0. @0 =Sy

Kypnan Texanueckoit pusukwu - http://journals.ioffe.ru/journals/3

JKypHai 3KcriepUMeHTaTbHON B TeopeTHuYecKoi U3k - http:/jetp.ac.ru/cgi-bin/r/index

VueOnas duznka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

Marepuaas aas jun ¢ OB3

Bece xomtenr OBC mpexnctaBnen B Buae (aiiioB crnenuanbHOro dopmara s
BOCTPOU3BEICHUS CHHTE3aTOPOM PEYH, a TaKXkKe B TECTOBOM BHJE, IIPUTOJHOM JUIS TPOYTEHHS C
HCIIOJIb30BAHUEM YKPAaHHOM JIyIbl B HACTPOWKOH KOHTPACTHOCTH.

@u3suyeckoe oOpa3oBaHHUE B By3ax - http://pinhe.lebedev.ru

2.2.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCOUILJIUHBI

OU3UKA

Ceenenusi 00 OCHAIMEHHOCTH JHCHHILIHHBI CIENHAIH3MPOBAHHLIM H J1a00paTOPHBIM
000opyaoBaHHEM H MPOrPaMMHBIM o0ecriedeHHEM

HaumeHnoBanue Iepeuens
CHeLManbHBIX OcHaleHHOCTh CHEeLHATBHBIX NpOrpaMMHOI0
Ne Bun zanaruii TIOMEIIEHHH 1 MOMELLEHHH ¥ TOMELIEeHUH 114 obecneuenus.
mn MOMeLIeHuH i CaMOoCTOATENbHOH paboThl PekBU3HTEI
CaMOCTOATENBHOM TIOATBEPKAAIOLLErO
paboTHI JIOKYMEHTAa
1 Jlekuuun VuebHaga ayauropus | Mebens ayJUTOpHas ¢ | OnepaunonHas cuctema
st NPOBEJEHHMS | KolMyecTBoM pabounx Mect B | Windows, obHCHBI
JEKIIMOHHBIX COOTBETCTBHM € KonuuecTBOM | naker Microsoft Office
3aHATHH CTyZeHTOB,  pabouee  Mecto | ororop Ne 43-12/1712-
npenojapaTent, Jocka | 2019 or 18.11.2019.
ayUTOpHas. Cucrema
KomnelotepHas TEXHHKA: | BUAICOKOH(epeHLHH
KOMIUIEKT (nepeHocHoro — ecnd | Apache Openmeetings
aynutopuss  He  obopynoBaHa | Cucrema
CTallMOHAapHLIM 00OpYZIOBaHHEM) | yNpaBlIeHHA Y4eOHBIM
NIPOEKLIMOHHOTO  000pYZIOBaHUA: | KOHTEHTOM H
HOYTOYK/KOMIBIOTEP, TIPOEKTOp, | 06yueHHeM LCMS
NPOEKLIMOHHbIN 3KpaH/0CKa. Moodle
2 ITpaktuueckue | YueGHas ayauropus | Mebens ayaMTOpHas ¢ | OnepauroHHas cucTema
3aHATHA s NIPOBEJIEHHs | KOMHYECTBOM pabounx Mect B | Windows, ohHcHbIH
MPaKTHYECKHX COOTBETCTBHH C KonuyecTBOM | maket Microsoft Office
3aHATHH cTyneHToB,  pabouee  Mecrto | Jorosop Ne 43-12/1712-
npenojaBaTens, nocka | 2019 oT 18.11.2019.
ayMTOpHas. Cucrema
KomnbrotepHas TEXHHUKA: | yrpaBleHHs yueOHbIM
KOMILJIEKT (MEPEeHOCHOT0 — €CJIM | KOHTEHTOM H
aynutopus  He  obopynoBaHa | oOydyeHueM LCMS
cTauMoHapHeIM obopyaosaHueM) | Moodle
NPOEKLHOHHOTO  00OpyIOBaHHKA:
HOYTOYK/KOMITBIOTEp, TIPOEKTOP,
MPOEKLMOHHBIN 9KpaH/nockKa.
3 JlabopatopHeie |YueGuas ayauropus | MeGenn ayIUTOpHas ¢ | He Tpebyetcs
paboTsl IS NIPOBEJIEHHS | KOJIMYECTBOM pabouumx MecT B
nabopaTopHbIX paloT | COOTBETCTBHH €  KOJIMYECTBOM
Ne 322 JlaGopatopms | cTymeHTOB,  pabouee  MecTo
obmeit W | mpenojasartens, JOCKa
3KCMNEPUMEHTANIBHON | ayaMTOpHas.
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hH3HUKH

OO6opynosanue,
COOTBETCTBYIOLICE TpeOOBaHHAM
opraHM3aluy yyeOHOro mpouecca
B COOTBETCTBHH C CaHHTAapPHBIMH
TpaBHIIaMH H HOpMaMH:
VcranoBka «M3yueHue 3akoHa
IMHAaMHUKH BpalaTeIbHOTo
JIBIDKEHUS — 1 mT.
Vcranoska «Heynpyroe
coyJiapeHHe QHU3HYECKHX
MasiTHUKOB» — 1 1OT.
VYeranoBka «Onpenenenue
MOMEHTA HHEPILIMH MaXOBHKa»
—1 moT.

VYeranorka «O00pOTHBIH
(uznyeckuit MasTHAKY — 1 1T,
Vcranoska «JIBrmxenue mo
HaKJIOHHOH MIoCcKOCTH» — 1
IIT.

VYcranoska «M3ydenue 3akona
COXpaHEHUS UMITyJIbcay — 1
IIT.

VYcraHoBka Ui onpeneneHus
BA3KOCTH JKUJIKOCTH — 4 IT.
VYcraHoBKa U1 OnpeneneHus
MOJIIPHOIT Macchl ¥ MIIOTHOCTH
BO3IyXa — 3 INT.

Kabunet sanexTpocHabxeHus
¢du3uxu KOCO — 1 — 1 mr.
Hacoc BakyymHBbIH
Komogckoro — 1 mr.

Bech! anekTpoHHbIE
(;1abopaTopHble, TOUHOCTH —
0,01 r)—3 mr.

MyneramMetp (Tun 890) — 3
IIT.

Ycranoska «M3ydyenue
BA3KOCTH BO3yXa» — 1 miT.
Veranoska «Onpenenenne
OTHOIUEHHS TEILIOEMKOCTEH
Bo3ayxa» — 1 wmrT.

Vuyebnas ayauropus
TS NPOBEIeHHS
nabopatopHelx pabot
Ne 324 JlaGopatopus

37eKTpHYECTBa
MarHeTusma

H

Mebenb ayIUTOpHas c
KOJIM4eCTBOM pabouyMx MecT B
COOTBETCTBMM C  KOJMYECTBOM
CTyleHTOB,  paboyee  MecTO
npenoaasaress, JocKa
ayMTOpHasl.

Ob6opynoganue,
COOTBETCTBYIOLIIEE T’p&GOBaHHﬂM
OpraHH3alHH y‘-IeSHOl"O npouecca
B COOTBETCTBHH C CaHHUTAPHBLIMH
IIpaBUJIaMH H HOpMaMH:
VcraHoBka no OnpeacineHHuO
COMpPOTHBIIEHHS TIPOBOJIHHKA

He tpebyercs
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MeToIoM YMTCTOHA — 3 1UT.
YcraHoBKa TO  OMpefeneHHIo
0C HCTOYHHKA TOKA
KOMIIEHCALHOHHBIM METOJIOM — 3
IIT.

VYcraHoBKa MO ONpEAEsieHHIO
FOPU30HTAIbHOM M BEPTHUKAJIbHOMH
COCTABJISIOLINX HHIYKIHH
MarHuMTHOro nons 3emiiu — 3 wr.
VcranoBka no  ompepeneHHIO
ToukH Kropu Hukens — 3 mr.
VceraHoBka mo  omnpeneneHuro
YAEIBHOTO 3apAla JeKTpoHa — 3
LIT.

VYcraHoBKa Mo W3YHEHHIO pabOTEHI
KonebaTenbHOro KOHTYpa — 3 LT.
VcraHoBka 1ns CHATHS KPHBOI
HaMarHHYeHHOCTH
(deppomarHeTika — 3 .

VYuebHnas aynuropus

MeGenb ayauTopHas ¢
KOJIHYeCTBOM palouux MecT B
COOTBETCTBHH C KOITHYECTBOM

— Cucrema
BUJIeOKOH(pepeHLUi
Apache Openmeetings

KoHcynbranmu | s npoBeaeHus
KORCY TR CTYAEHTOB, pabouee MecTO CeobonHo
NpenojaBarens, A0cKa pacnpoctpansemoe [10
ayUTOpHast C OTKPBITHIM KOJAOM
Texymmii YueOnas ayautopus | Mebens ayJHMTOpHas ¢ | OnepanuoHHas cucteMa
KOHTpOIIb, s NpOBEJEHMS | KolMuecTBOM pabounx Mect B | Windows, obHcHbIH
TIPOMEXKYTOUHAs |TEKYLLEro KOHTPOJIS M | COOTBETCTBHM C  KonmdecTBoM | makeT Microsoft Office
aTTecTalHs TIPOMEKYTOYHOM cTyneHTtoB,  pabouee  Mecro | oroeop Ne 43-12/1712-
aTrecTaluy Tpenojararens, nocka | 2019 or 18.11.2019.
ayUTOpHas Cucrema
ynpaeieHus y4eOHbIM
KOHTEHTOM M
o0y4yeHHeM LCMS
Moodle
CamocrosTensH | YueOnas ayautopus/ | Mebenb ayJIMTOpHas ¢ | OnepauuonHas cHCTEMa
as pabora ITomerenus Iuid | KonddecTBoM pabouux Mect B | Windows, ofucHbIH
CTYIEHTOB CaMOCTOATETEHOM COOTBETCTBMHM ¢ komuvecTBOM | makeT Microsoft Office,
paboTsl cTyneHToB,  pabouee  Mecrto | Jloroeop Ne 43-12/1712-
o0y4aroumxcs TIpenoaaBarens, nocka | 2019 or 18.11.2019.
ayIqUTOpHAs. Horosop Ha
KomnslotepHas TEXHHKA: | IPeJoCTaBIEHHE
TiepcoOHAbHbIE KOMIBIOTEPEIL, | MOCTOSIHHOTO J0CTYNa K
nepudepuiiHbie yCTpoiicTBa, | ceTh  WHTepHET  OT

YCTpOMCTBA MOJKIIOUEHHS K CETH
Hurepner, IOCTYTI B
BNMEKTPOHHYI0  HH(OpPMalLHOHHO-
obpazoBarenshylo cpeny HTH
(bunnana) VYp®@Y, KOMIUIEKT
JHLEH3HOHHOTO  TPOrPaMMHOTO
obecneyeHus

30.12.2019 Ne 800037
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