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Pa3znen 1. OBIIAS XAPAKTEPUCTUKA MO YJIA

Hayuno-dyHaameHTaIbHBIE 0CHOBBI NPodeccHOHANILHOI TeATeILHOCTH
1.1. AHHOTAIHA COAEPKAHUA MOIY ISl

Monyne oTHOcuTCs K 0a30BoH wacTH 00pa3oBaTeNbHBIX IIPOTPaMM BCEX HHIKEHEPHO-
TEXHUYECKUX HaNpaBICHUH TOATOTOBKM M SBISETCS 00sS3aTeNbHBIM O BCEX CTYIEHTOB,
ofOydaromuxcs 10 JAaHHBIM HanpasiaeHusM. Jlucrunnunsl «MatemaTtuka», «@usnkay», BXOIAIIHE B
MOJIyNIb COCTaBJISIIOT OCHOBY IOITOTOBKHM CHEIMATHCTOB WHKEHEPHO- TEXHHUYECKHX HaNpaBJIEHHH,
ABISSICH (yHIAMEHTAIPHOH 0a30if WX ycmemHo# JesTenbHOCTH. B mponecce oOydeHHs 3THM
OUCHHIUTHHAM (OPMHPYIOTCS HAy4HOE MHPOBO33pEHHE, BIAJCHHE (DHU3UKO-MAaTEMaTHYECKUM
anmapaToM H MeToiamMu (hHM3UYECKUX HCCIIEOBAaHHM C IeJbI0 YCIEUIHOTO OCBOEHMS CIELMaIbHBIX
JUCHMIUIMH. VHTerpupoBaHWe 3HAHMH O NpUpoje MaTepuH, (U3MYECKHX 3aKOHOB M BIAJEHHE
(H3MKO-MaTeMaTHYeCKHM aniiapaToM B CMEXHBIE HAyKH IIO3BOJISIET CTYAEHTY palMOHalbHee H
¢ (peKTHBHEE MCHOIb30BaTh MOJY4YEHHbIE B XoJe OOY4eHHS KOMIIETEHIMH Ui DEIIEHHS
npodeccHoHaNBHBIX 3a/1ay.

Jucnurmnaa «Martematukay QopMupyer 0a3y HaydHBIX 3HAHMH CHELMAIMCTOB, a TaKiKe
peanusyer  pa3BHTHE WHTE/UIEKTYalbHOIO NOTeHIHana H (OpPMHpOBaHHME II03HABATEILHOM
AKTUBHOCTH B TBOPYECKOH J€ATEIBHOCTH.

HucimmmHa «®usukay Qopmupyer y oOydarommxcss CHOCOOHOCTH KOMIUIEKCHO H
IpPaMOTHO aHAJH3HPOBaTh (PHU3MYECKHE NIPOIECCHI; HCTIOIB30BaTh COBPEMEHHBIE TEPMUHBI U TIOHATHS
B 00IIaCTH €CTECTBEHHBIX HAyK

1.2 CtpykTypa u 00beM Moay.Jist

O0bemM JHCUMILIHH ®dopma HTOrOBOH
Ne n MoayJist M BCero NPOMEXKYTOYHOH aTTecTaunH
n/n CPEMEHE HCIMILIEH, MOy MOAYJ/iH B 3a4€THBIX no JHCUMIJIHHAM MOAYJISl H B
eIHHHLAX 1 Yacax LEJIOM MO MOAYJIH0
MaremaTnka 10/360 DK3ameH,
1.
IK3aMC€H
Ousuka 8/288 DK3aMeH,
2
JK3aMCH
HE MpenyCcMOTPEHO
18/648
HUTOI'O no moxymo:

1.3 ITocsieqoBaTe/IbHOCTH OCBOGHHS MOIYJIH B 00pa3oBaTebHOH NporpamMmme

IIpepekBH3HTBI MOAY.JIA

TlocTpeKBH3UTHI H KOPPEKBH3HTHI Monayns «CrnieruanbHble pa3aellbl Hay4HO-
MOAY.JIf (yHIaMeHTATBHEIX OCHOB IpodeccHoHaIbHOM
JIESITETHOCTHY




14. Pacnpenenenne KoMneTeHHii 0 JHCHHIVIHHAM MOIY.If, IVIAHHPYeMble Pe3y/IbTAThI
o0y4eHHs (HHAHKATOPLI) M0 MOIYJ/II0

W3yueHne MUCHUIUIMH MOXYNIS IpemycMarpuBaeT (GOpMHUpOBaHHE KOMIIETEHIMH NOCPEICTBOM
IIOCJIEIOBATENBHOTO OCBOGHUSI pe3ynbTaroB oOydYeHHs Ha OIpPENENIEHHOM YPOBHE CIIOKHOCTH
coZiepXKaHUs.

Pesynerarel 00y4eHHs 1O AMCIMIUIMHE — 3TO KOHKPETHBIE 3HAHHUS, YMEHHS, OIBIT M JPYTHE
pe3ynbTaThl (ColepKaTe/ibHble KOMIIOHEHTH! KOMIIETEHIHH ), KOTOPBIX IIaHUPYETCs IOCTHYD Ha JTare
U3Y4eHHsl JUCIUILIMHBI MOAYJIS, M KOTOpPbIE JOJDKHBI OyIyT IPOIEMOHCTPHPOBAHbI 00y4atONIMMHCA U
OLIEHEeHBl IIpernojaBaTeleM II0  WHIMKATOpaM/M3MepsSeMbIM  KDHTEDHSM, BKJIIOYEHHBIM B
(OPMYIHPOBKY pe3yJIbTaTOB 00y4eHHU.

Wupukarop — 3TO INpu3HaK / cHUrHay/ Mapkep, KOTOpBIH IOKa3plBaeT, HAa KakOM YpOBHE
o0y4aromuiics JOKEH OCBOMTH pe3yJbTaThl OOyYeHHS M HX IpEIbABICHHE JODKHO MOATBEPIHTH
(hakT OCBOEHHS MIPEIMETHOTO COEPIKAHMS JAHHOH IUCIUILTHHBL.

WHaukaTtopsl yYHTHIBAIOTCS TPH BHIOOPE M COCTABIEHMHM 3aJaHHil KOHTPOJIHLHO-OIEHOYHBIX
MEpOIPHUATHH (OLEHOYHBIX CPEICTB) TEKYIEH U MPOMEKYTOYHOM aTTECTALIMH.

Ilepevyensn
Kon 1 HaumMeHoBaHuHe Ilnaaupyemblie pe3y abTaThl 00y4eHHs
AHCLHHIIIMH
KOMIIeTeHIHH (MHAUKATOPBI)
MOIy.151
1 2 3
Maremaruka OIIK-1. Cnocoben
dbopMympoBaTh U pemartsb | 3uams:
3a/iaqy, OTHOCAIIMNECA K ® (OCHOBHBIE IOHATHS U METOIBI
npodecCHOHANBHOMI aHATHTHYECKO} TeOMETpHH,
ACATEIIEHOCTH, IIPUMEHSA MaTeMaTHYeCKHH aHanm3 U JHHEHHYIO
(ynnameHTanbHbIE 3HAHNAS anreOpy; MOCJIeI0BATEILHOCTH 1 PS/IbL,
OCHOBHBIX muddepeHIManbHOe U MHTETPaIbHOE
3aKOHOMEPHOCTEH HcuKcieHue, T depeHuanbHbe
Pa3sBHUTHA IIPHPOBI, yYpaBHEHHS.

yeJIoBeKa U 00IIecTBa.

Ymemn:
* I[PHUMEHSTh MAaTEMaTHYECKHE METOMIbI

JJIs1 pEIICHHA IIPaKTHYECKHX 3alad B

obnactu npodeccHoHaNbHON
NIESITETHLHOCTH.
Braoemy:
e B OpraHu3aluu coOCTBEHHOH

JCATCIIBHOCTH, B BBI60pe THIIOBBIX
MCTOJIOB H CIIocoOOB  BBINIOJHEHUS
3a0a4, B yYMCHHH aHaJIHU3HUPOBATD,
CpaBHHUBAThH H OLICHHUBAaTH HXx
Pe3ylibTaThl, MCIIOJIE30BaTh OCHOBHBIC

METOJBI M IIPHEMBI MaT€MaTHKH I




pemeHus IMMpakKTHYEeCKUX 3a1ad.

OIIK-2. Cnocoben
(hopMaTH30BEIBATE H
pelnaTh 3a1a4n,
OTHOCSIITHECS K
npodeccHoHaTbHON
JeATeTbHOCTH, HCIIOMB3YS
METO/IbI MOJIETUPOBAHHUS
MaTeMaTHYeCKOTO
aHaIH3a.

Sname:
° OCHOBHBIE TIOHSATHS  KJIACCHYECKOH
MaTeMaTHKH.
YVuems:
® [IPUMEHSTh MATEMATHYECKHE METOIBI JUIs
peienus podecCHOHANBHBIX 3371ay.
Bnadems:
e METOJIaMH MaTeMaTH4eCKOI'O OIMMCAHHS
U MOJICIMPOBAHHS IIHPOKOTO Kiacca
(H3NIECKUX SIBIICHHH U IIPOLIECCOB,
OTIpEIEISIOIHUX IPUHIHIIE! paboTHl
Pa3THYHBIX TEXHHYECKHX YCTPOHCTB.

OIIK 3. Cnocoben
MPOBOAMTE UCCIIEIOBAHUS
M H3BICKaHUs I
pelIeHus TIPUKJIATHBIX
HH)KEHEPHBIX 33134
OTHOCSILIIHXCS K
npodeCCHOHATBLHOM
NESATENIBHOCTH, BKIIFOYAst
NpOBeJIeHHE H3MEPEHHIA,
IUIaHAPOBAHHE H

Suamy:
° TEOpeTHYeCKHe OCHOBHI, OCHOBHBIE
TIOHSTHS, TEOPEMBI MATEMATHKH;
Ymemo:
e TIOHMMATh, H3J1araTh U aHAJIU3HPOBATH
6a30Byr0 HH(MOPMALTHIO;
Bnaoems:
e MaTeMaTH4YECKUMH METOAaMH
00paboTku ¥ aHanM3a HHPOpPMALIMHK B

obnact npodeccHoHaTbHON

MOCTaHOBKY
SKCIIEPUMEHTOB, JIeSATeIIbHOCTH.
HHTEpIIPETALUIO
MOJYYEHHBIX PE3yIbTATOB.

Ouszuka OIIK-1. Cnocoben 3uame.:
(hopMyTHpOBaTE U peINaTh ° OCHOBHBIE IIOHATHS, 3aKOHBI ¥ MOJIEITH
3a1a4y, OTHOCSIIHECH K MEXaHHKH, 3JIEKTPUYECTBA 51
npodheCCHOHANBHOIH MarHeTu3Mma, KojeOaHulk H  BOIH,
JIESITENBHOCTH, IIPUMEHSIS CTaTUCTHYECKOH (bu3uKn 31
dbyHIaMeHTaIbHEIE 3HAHUS TEpPMOOUHAMHKH;
OCHOBHBIX . OCHOBHBIE (DM3HUECKHE BEIHYHHBLI H
3aKOHOMEPHOCTEH (duznueckue KOHCTaHTHI, HX

pa3BUTHS IPUPOIEL,
YyeJoBeKa ¥ ob1iecTsa

OIpencIeHHE, CMEICII, crocoObl "
CIWMHHIIEI HX U3MEPCHHS .

® (byHIaMEHTaIbHbIE dusnueckue
OIBITHI, MX POJIb B PA3BUTHH HAYKH;
. Ha3HayYeHWe M IPHHLIHANG] JeHCTBHS

BaXHEHIINX pu3ndecKkux npubopos.
Vaems:
e O0BSICHUTH OCHOBHEIE HAOMONAEMbIe
IPHPOJHEIE U TEXHOTEHHBIE SIBIEHHS H
3 heKTHI ¢ Mo3UIMi PyHAAMEHTATBHBIX
(H3MYECKUX B3aUMOICHCTBHI,




HCTOJIKOBBIBATH CMBICT (PU3MUYECKUX
BEJIMYHH H ITOHSTHIA;

3aIHUCHIBATL YPABHEHHS IS (PH3MIECKHX
BEJIMYHUH, 3alUCEIBaTh YPaBHEHHS
TpoLecca ¥ HaXOIUTh €TI0 PeIleHHe;
paboTars ¢ npubdopaMu ¥ 000pyAOBaHHEM
COBpeMeHHO#H (u3udecKkoii 1abopaTopHy;
HCIIOJI30BATh Pa3/IMUHbIE METOIHKH
dusmgeckux m3mepenuit u 06paboTKU
9KCIIEPUMEHTAIBHBIX JIAHHBIX, B TOM
4yclie ¢ IPAMEHEHHEM KOMIIBIOTEPHOM
TeXHUKH U HH(QOPMALIMOHHBIX TEXHOIOTHI
TpH peIIeHHH 3a1ad;

HCIIOJIB30BATH METOIB! (PH3HYECKOTo 1
MaTeMaTH4eCcKOoro MOJEMPOBaHus, a
TaK¥Ke IPUMEHSATH METO bl (HH3HKO-
MaTeMaTHYECKOr0 aHaIH3a K PEIEHHIO
KOHKPETHBIX ECTECTBEHHOHAYYHBIX H
TEXHUUECKUX Ipo0ieM

Brnaoemn.:

HaBBIKAMH HCTOIb30BAHUSA METOJIOB
du3nueckoro MoIeTMpPOBAHHUS B
HUHXXEHEPHOMH NpaKTHKeE;

IPUMEHEHHUS OCHOBHBIX METOIOB
bu3uKO-MaTeEMaTHYECKOTO aHajIu3a s
pelIeHHs] eCTECTBEHHOHAYYHBIX 3a/1a4;

NPABUJIBHOM 3KCIITyaTallii OCHOBHBIX
npubopoB U 060pyIOBaHHS
COBpeMeHHOH (u3ndecKoi
1abopaTopuy;

00paboTKH U HHTEPIIPETALIMH
pe3yIIETaToB IKCIEPHMEHTA, B TOM
qucie ¢ IPUMEHEHUEM KOMIIBIOTEPHOM
TEXHHKH U WH(POPMaMOHHBIX

TEXHOJIOTHH.

OIIK-2. Criocoben
(hopMaTH30BEIBATE H
peraTh 3a71auH,
OTHOCSIIHECS K
npodeccHoHaTBHON
IeSTeNbHOCTH, HCTIONb3YS
METOJIbI MOJIETHPOBAHUS H
MaTeMaTHYECKOTO
aHaIu3a.

3namn:

byHIamMeHTaIbHBIE busnyeckue
NOHATHS M TEOPHH KJIACCHYECKOH H
COBpEMEHHO# QU3HKH.

Yumemn:

HCTIONH30BaTh 3HAHUS O COBPEMEHHOM
¢uzryecKoii KapTHHE MMPA M 3BOJIOLIMH
Bcenennoii, NpocTpaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH
BEIIIECTBA JUIs [IOHUMaHUsl OKPYKarOIIEro
MHpa 1 SBJICHUH IIPHPOJILL;

OpUMeHSTE (PH3UKO-MaTeMaTHYeCcKHe
METO/IbI IS CO3/IaHUS HOBBIX CPEJICTB
HU3MEpEHHUs], METOI0B H3MEPEHHUS H
METOIMK H3MEPEHHUH, pa3pabarTeiBaTh U
npejyIaraTh IU1aH IIPOBeICHHs




(bH3HYECKOro HCCNIEIOBaHuS,
(bopMyTHpPOBATE BBIBO/IBL, OLIEHUBATh
COOTBETCTBHE BBIBOZIOB MOTyYEHHBIM
JIaHHBIM, OLIEHHBATh HAYYHYIO H
NPUKJIA/THYIO 3HaYUMOCTb CBOSH
pazpaboTku.

Braoemo:

e MeTOHaMH PH3HKO-MaTEMaTHIECKOTO

OINMCaHUs U MOJEIMPOBAHHS IIIHPOKOIO
Kiacca GU3UYECKUX SIBICHUN U
IPOLIECCOB, ONPEAEIIOMUX IIPHHITHIIE]
pabOTHI pa3IMYHBIX TEXHHYECKHX
YCTPOMWCTB.

OIIK 3. Ciocoben
MIPOBOJUTE MCCIIEAOBAHUSA
H U3BICKAHMS IS
PELICHHUS TPHKJIATHBIX
WH)KEHEPHBIX 3a7a4
OTHOCSIIHXCS K
npodecCHOHATBHON
JIESTENNPHOCTH, BKIIOYAs
IPOBEIECHHE H3MEPEHHUH,
IUTAHUPOBAHHE H
IOCTAaHOBKY
IKCIIEPHUMEHTOB,
HHTEPIIPETAIHIO
MOJTYYEHHBIX Pe3yJIbTaTOB

3uame:

° TEOpPETHYECKHEe OCHOBHI, OCHOBHBIE
[OHSTHA, 3aKOHBEI H MOJEIH MEXaHHKH,
MOJIEKYJISpHOH (DHU3UKH, JJIEKTpHYECTBA
H MarHeTu3Ma, TEOpHH KojneOaHuid u

BOJIH, TEPMOTUHAMUKHI H
CTATHCTHYECKOH QU3HKH;
Ymemn:
® [OHHWMATh, H3NAraTh ¥ KPUTHYECKH
AHATM3MPOBaTh 0a30BYIO

obuiedusyeckyro HHHOPMALIHIO;
Bnaoemw:
e (HU3MYECKUMHU M MaTeMaTHIECKHMHU

MeToJaMH 00paboTKU M aHaIH3a
nH(opMaIyy B obnacty obmeH
(u3uKH.

1.5 ®opma obyyenuns

Peanusanms MOJy/Is IpeayCMOTPEHA I 0OYYAIOMKXCS MO OYHOH, 0YHO-3209HOH M 3a0YHOH

dopmam.
PA3JIEJI 2. TIPOTPAMMBI MOAYJIA
HayuHo-(¢yH1aMeHTalbHEIE OCHOBBI IPO(eCCHOHANBHOMN JEATETBHOCTH
2.1. PABOYAS ITPOT'PAMMA JTUCHHUTIJIMHBI
MATEMATHKA
Pabouas mporpaMMa JUCIHMILIAHEI COCTABIICHA aBTOPAMH:
Ne n/m | @amuausa Umsa OtyecTBo Y UCHAN CEIOHE; JlokHOCTD Honpasnencure
y4eHOe 3BaHHe
1 Jlemuna Enena KaH1. Gu3.-mar. ARTHPTIMEHT
7 ——— KON JIOIIEHT €CTECTBEHHOHAYYH
i oro obpasoBaHus




2.1.1. COAEP’)KAHUE 1 OCOBEHHOCTH PEAJIM3AIIMHA TUCIHHUIIJIMHBI 1

MATEMATHKA

2.1.1.1. Texnomorun 00y4eHns, HCNOAb3yeMble IPH H3YYeHHH AHCUMILIHHBLI MOTYJIst

CMmemanHoe 00y4eHHe ¢ UCNIOIB30BaHUEM OHJIAMH-Kypca.

2.1.1.2. Ilnanupyemblie pe3yJabTaThl 00y4eHHs (HHAHKATOPbI) 110 AHCHHILINHE 1

Kon u HauMeHOBaHHE
KOMIETEHIHH

Il1anupyemebie pe3yabTarbl 00ydeHHs (MHAMKATOPbI)

OIIK-1. Cniocoben
(GopMyIHpPOBATH U penaTh
3a7a49¥, OTHOCSIIHECS K
npogeccuoHaTbHOM
JeSTeIbHOCTH, IPUMEHSS
(dyHIaMeHTalbHbIE 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3BHUTHS IIPHPOJIBL, YETIOBEKA
u oO1miecTsa.

namu:
® OCHOBHBIE TIOHATHUS X METOJbI AaHAIMTHYECKOH FreOMETPHH,
MaTeMaTHYeCKU# aHaIU3 U JIMHEHHYIO anredpy;
MIOCJIEZIOBATENbHOCTH U psijibl, U hepeHIHaIbHOE U
HHTETpalbHOE HCUHCTIeH e, Ti(depeHuantbHbIe
ypaBHEHHSL.
Ymemn:
®  PUMEHSTH MaTeMaTHYECKUE METOIBI IS PEIEHHS
NpaKTH4ecKHX 3a1ad;
®  HCIIOJIB30BaTh METOIBI MaTeMaTHYECKOTO MOJIEIMPOBAHHS, a
TaKKe MPUMEHSITH METO/Ibl MaTeMaTH4ECKOro aHallk3a K
PEIIEHHIO KOHKPETHBIX €CTECTBEHHOHAYYHBIX H
TEXHHYECKUX NMpobIieM
Braoemy:
e  HaBHIKAMHM HCIOJIb30BAHHS METOI0B MaTeMaTHYECKOro
aHa/li3a B MH)KEHEPHOH NPaKTHKE,
. HAaBBIKAMH IPUMEHEHHUS OCHOBHBIX METOIOB
MaTeMaTH4YeCKOTO aHalli3a JUls PelIeHHs
€CTECTBEHHOHAYYHbIX 3a/1ay.

OIIK-2. Criocoben
(hopManH30BBIBATE U pelllaTh
3a7jauH, OTHOCALIHECS K
npodeccCHOHATBHON
NeATEeNbHOCTH, UCIIOIb3YS
METO/1bl MOJICTTUPOBAHUS U
MaTeMaTH4eCKOro aHalu3a.

Sname:
* OCHOBHBIE ITOHATHS KJIACCHYECKOM MaTEMATHKH.
Ymemn:

® TIPUMEHSATh MAaTEMAaTHYECKHE METO/IBI IV PELIECHHS

npodeCcCHOHANBHBIX 3a1ay.
Bnaoemn:

e MeTOJaMM MaTeMaTHYeCKOTO OMHCAHUS ¥ MOJEIHPOBAHHUS
IIHPOKOTO Ki1acca GU3UUECKUX SBJIEHUH H IIPOIECCOB,
OTpeIeNIAIOIIIX IPUHIUIBI PabOTHI Pa3IHIHBIX
TEeXHHYECKUX YCTPOICTB.

OIIK 3. CnocoGen
IIPOBOJMTE UCCIICIOBAHHUS U
M3BICKaHUA IS PEelIeHHUs
NIPHKIaJIHBIX HHKEHEPHBIX
3a/1a4 OTHOCSAINUXCS K
npodecCHOHATEHOM
JeATeIbHOCTH, BKIIOYast
IIPOBEIICHHE H3MEPEHHH,
IIJIAaHUPOBAHHE H NIOCTAHOBKY

3namo.:
. TEOPETHYECKHE OCHOBBI, OCHOBHBIE MOHSATHS, TEOPEMBI
MaTeMaTHKH;
Ymemn:
e [IOHWMATh, H3JIATaTh U AHATM3HPOBATEL OA30BYIO
HH(OPMAITHIO;
Bnaoeme:
® MaTeMaTH4eCKHMH MEeTOoAaMH 00paboTKH H aHaIu3a
uHpopmayn B 00actu npodeccuoHaTbHOM
JEeATEIIBHOCTH.




SKCIIEPUMEHTOB,
HHTEPIPETALHIO
MOJTyYeHHBIX Pe3yIbTaTOB

2.1.1.3. Copepxkanue IHCHHIIHHBI 1

Kon
pa3nesioB
H TeM

Pasznen, rema
JHCIHHIIJIHHBI

Copepxanue

P1

Teopust maTpun n
onpeaeauTeeH

Anrebpavyeckye oOIepallM¥ HajJ MaTpHlaMHd H  HX
cBoiictBa. OmpemenuTenu W HX cBoiicTBa. Pasnoxenue
ONpeNeNUTeNss 10 CTPoKe MM cronbiy. Meroabl
BBIUHCIICHHS onpeAeIuTeNeH. YMHOXeHHe
onpememureneii. Panr Matpuuel. CpoiicTBa panra
MaTpuubl. BerucneHnwe panra wartpunel. OOparHas
MaTpHIla ¥ cI0cOOBI BEIUUCIIEHHUS €€

P2

CucreMbl JIHHEHHBIX
anrefpanvyecKux
YPaBHeHHIl

DneMeHTapHble NpeoOpa3oBaHHs M IKBHBAJIECHTHOCTh
CJIAY. IlpuBeneHHE CHCTEMBI K CTYIIEHYAaTOMY BHIY.
KoopauHatHele, MaTpu4HBle ¥ BEKTOPHBIE (OPMBI
sanucu CJIAY. Teopema Kpamepa. Meton I'aycca.
OO6miast Teopus THUHEHHBIX cucTeM. DyHIaMeHTanbHBIH
Habop pemeHuil oaHOpOAHON cHCTeMBL. CBs3b MEXIY
pelLIeHUsIMH OTHOPOIHOM U HEOJHOPOJHOH CHCTEM.

P3

BexTopHas anredpa

OcHoBHBEIE ompeneneHHs. JIWHelHBle omepanMu Hajg
BekTOopamu. JlelicTBHS Haj BEKTOpaMH, 3aJaHHBIMH
npoexmusmu.  CkangpHoe, BEKTOPHOE, CMEIIaHHOE
IIPOM3BENCHHS BEKTOPOB. BEKTOpHOE IPOCTPaHCTBO.
Bazuc

P4

AHaJHTHYECKAas
reoMeTpHs Ha
IIOCKOCTH

VpaBHeHuss mpsMoil Ha  IUIOCKOCTH.  B3ammuoe
pacroyiokeHus NpsMBIX Ha IUIOCKOCTH. PaccrosHue OT
TOYKH JIO IUIOCKOCTH. KpuBBlE BTOpPOro nopsaKa.
Kanonnyeckue  ypaBHeHHs  Iapaboiipl,  3JIIMIICA,
runepbosel. IlpeobpasoBanne koopnunat. IIpuBenenue
ypaBHEHHMH KPUBBIX BTOPOTO MOPSIKA K KAHOHHYECKOMY

BHY

PS5

AHaIHTHYECKAdA
reoMeTpusi B
NpoCTPaHCTBE

VpaBHEeHHE IUIOCKOCTH B IPOCTpaHCTBE. Pasimumbie
cnocoOBl  3amaHMsa. YTOJI  MeXJay  IUIOCKOCTSAMH.
Paznuunple crmocoOBl 3agaHus. YTOJI MEXAY NPSIMBIMH.
VYrox Mexay npsaMoit U IJIOCKOCTEIO

P6

DJIeMeHTapHbIE
pyHKIMH 1 HX
CBOIiCTBA

IMonsTie (QyHKIHH, 00NACTh ONpeNeTeHHs, MHOXECTBO
3HaueHnit  QynknpH. CrmocoObl  3amanus  QYHKIHM.
OcHoBHBIE ~ XapakTepucTuku  GyHkuun. I'paduxm
3JIeMEHTapHbIX QYHKIHI

P7

IIpenensi

Yucnosas IMocIenoBaTelbHOCT, U ee Inpenen. [Ipenen
¢ysxuuu B Touke. [Ipenen gyHKuHMM B GECKOHEUHOCTH.
OnHOCTOPOHHHE TpeleNnbl. bBeCKOHEUHO Majble H
OeckoHeuHO OobInre QYHKIHNH, HX cBoiicTBa. OCHOBHBIE
TeopeMbl O Tmpenenax. IIpu3HakuM CyIIeCTBOBaHHS
npenesioB. 3amevaTelbHBIe IIpenensl. leopema o
B3aMMO3aMEHSIEMOCTH OJKBHBAJIEHTHBIX BEJIHYHH IIPH
BBIYHCIICHHH IIPEIENIOB

P8

HenpepbIBHOCTH

HenpepeiBHOCTE GYHKIMH B TOYKE M Ha OTpE3Ke.




$ynxnuii

PaspsiBbl, BHIBI Pa3pHIBOB. OmHOCTOPOHHS
HenpepbBHOCTh. CBOMCTBa (DYHKIHMH, HENpPEpPBIBHBIX Ha
OTpe3Ke.

P9

MuddepenuupoBanune
$pyHKIHH oaHOI
nepeMeHHOM

ITpousomnass QyHKIMH, ee TeOMETpPHYeCKHH H
MeXaHWu4ecKuu CMBICIL. IIpousBonHas CYMMEI,
npou3BeneHus, dYacTHoro ¢yHkiui. CBs3p Mexny
HETIpephIBHOCTRI0 M auddepennupyeMocthio. Tabauna
IIPOU3BOIHBIX. Meron norapu(pMUIECcKOro
middepeHIpOBAHMS. IIpousBonHas CJIOKHOH,
mapaMeTpHYecKdH 3aJaHHOH W HeSBHOH  QyHKIHH.
HNudpdepennman (yHKIHH, TEOMETPUYECKUH CMBICI
nupepennuana. VuBapnaHTHOCTD bopMeI
mipdepennuana mneporo  mopsaka. IIpumenenue
mabdepeHnrana K TNpHOJMKEHHBIM BBIYHCICHUSAM H
ouenke norpemuocty. [IpousBoansie u nuddeperunans
BeICIIAX NOpsiakoB. Teopemsl @epma, Poms, Jlarpanika,
Komm. Ilpasuno Jlonurans

P10

Hccaenosanne
$pynxnun ogHoi
nepeMeHHOH

Ilpusnaku Bo3pacTaHuss ©  yObIBaHMS  (DYHKIHH.
Bo3pacranme, yObBaHHe ~ QYHKIHH.  DKCTpEMyM
GyHKIMH.  YCIOBHE  CYIIECTBOBAHUS  3KCTpEMyMa.
Haubonpimee ¥ HaWMEHBbIIEE 3HAa4YeHHE (QYHKLHUH.
[IpomMeXyTKH BBINIYKIOCTH, BOTHYTOCTH H  TOYKH
neperunba rpapuxka (QyHKUIHH. ACHMITOTHI Tpaduka
¢Oyuxmuu. TlonmHas cxeMa WHccienoBaHUs GYHKIMUA H
NOCTPOEHHE rpaduka QyHKIHUH

P11

@OYHKIUH MHOTHX
nepeMeHHbIX

Omnpenenenne  GyHKOMM  JABYX M HECKOJBKHX
nepeMeHHBIX. [Ipeien W HempepbIBHOCTh (DYHKIHMM ABYX
nepemenHblx.  YactHele — mpousBoaHele.  IlonHoe
npupamenre W guddepeHiman  QYHKIHH  JBYX
nepeMeHHBIX.  VIHBapHaHTHOCTE  (OPMBI  IEPBOTO
mapdepennnana. Ilpunoxenne mubdepeHumanra X
npubmixeHHEIM BerucieHUsM. [IpousBonnas ciioxHOH
U HesiBHOM (yHkuumil. [IpowsBogHas MO HAmpaBJIEHHIO.
I'pamuent. DxcrpeMyM (QYHKIHH OBYX II€PEMEHHBIX.
Haubosplnee W HauMeHbINee 3HadeHHEe (GYHKIMH JBYX
TIepEMEHHBIX B 3aMKHYTOH 0071acTH.

P12

Heonpenenennplii
HHTerpaJ

ITepBooOpazHas, TeopeMa 0 MHOXKECTBE IEpBOOOPA3HEIX.
Heonpenenenneit wWHTErpan, ero cBoWcTea. TaOmwuia
uHTerpanoB. OCHOBHBIE METOIbI HHTETPHPOBAHHS

P13

OnpenesieHHbIH
HHTerpaJ

INonsTue ompeneneHHOro UHTErpaina. ['eoMeTpuYecKui 1
(usuyeckuif  CMBICT  ONPEAENEHHOIO  HMHTErpasa.
®opmyna Hriotona-Jle#buuma. OcHOBHBIE CBOMCTBA H
METOABl MHTETPHPOBAHMSA OINpPENEICHHOTO HHTErpana.
[TpunoxeHus: BBHIMUCICHHUE IJIOINAAM M JJIHHBI JYTH
IUIOCKOH (DHUTYpEI B IPAMOYTOJIBHOMN H IOJIIPHOH CHCTEME
KOOpIMHAT, B IIapaMeTpu4ecKoM Buae. Brrucienue
obneMa Tesna Bpamenus. HecoOcTBenHbIH uHTErpa 1 u 2
pona

P14

JMuddepennnanbunie
YpPaBHeHHS NepBOro
nopsiaka

3anauu, IIPHBOIMMEIE K nuddepeHHATBHBIM
ypaBHeHHsM. OCHOBHBIE IOHSTHS: IEPBBIH HMHTETpa,
obmwmii uHTerpan, 3amada Komm. JuddeperunanpHbie
ypaBHEHHs €  pa3fieNAIONIMMHCA  II€PEMEHHBIMH.
OpHOpoHBIE nubdepeHInalbHbIe yYpaBHEHHS.
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Jluneiinple puddepeHanbHBIE ypaBHEHHS (METOX
beprymnmm, METOJ BapHalll{ IIPOM3BOJIBHBIX
NOCTOSIHHEIX). Y paBHeHUe bepryin

P15

JAuddepenunansueie
YPABHECHHHA BBICHIHX
MOPAJAKOB H CHCTEMbI
auddepeHIHAILHBIX
YpPaBHEHHIH

TeopeMa CyliecTBOBaHMS M €IUHCTBEHHOCTH pELICHHS
muddepeHnmansHOro ypaBHeHHss n-ro nopsaaka (6e3
J0Ka3aTelbCTRa). [lormxenue rnopsiaxa
IupdepeHHUaNTbHOTO ypaBHEHHS. Omnpenenurens
Bponckoro. Kpurepuii muHeiiHoN 3aBUCUMOCTH CHCTEMBI
¢ynkmuit.  Kputepuit  nuHEHHOH — HE3aBHCHMOCTH
pelIeHuH JTHHEHHOTO 0JHOPOAHOTO M hepeHIIHATBHOTO
ypaBHeHus: n-ro nopsaka. CTpykTypa oOIIEro pelueHus
JTMHEHHOro OZHOPOIHOTO middepeHIHaTEHOTO
ypaBHeHHS n-ro nopsaka. CTpykTypa oOLiero pereHus
JUHEHHOT0  HEOOHOPOIHOTO nuddepeHIHaIEHOTO
ypaBHeHHS n-ro nopsaka. [Toctpoenne o0IEro peleHus
JTHHEHHOTO OIHOPOJIHOTO muddepeHnnanbHOro
ypaBHEHHS n-ro nopsiika ¢ IIOCTOSTHHBIMH
kodpdunuentamu. Meron BapuanMM IPOM3BOJIBHBIX
IOCTOSIHHBIX. HopmansHble CHCTEMBI
muddepeHIanbHBIX YPaBHEHHHA

P16

KpaTHble HHTErpaJbl

3agaud, NpUBOAAINME K  KpaTHBIM  MHTErpaiaMm.
Omnpenenenune nBoiiHoro wuHTterpana. Ero cBoicTsa.
Bbruncnenue JIBOMHBIX HMHTETPAlOB B JIEKApTOBBIX
KOOpAMHAaTax. BpluMclieHWE IBOMHBIX HHTErpajioB B
KPHBOJIMHEWHBIX KoopauHaTaX. [lonspHele KOOpAMHATEL
[Mpunoxenuss JABOMHEIX HMHTerpanoB. Omnpenenenue
Tpoitnoro mHTerpana. Ero cpolicTa. Brrumcienme
TPOHHBIX HHTETPAJIOB B JE€KAPTOBBIX, HHIHHAPHYECKHX U
chepuyeckux koopauHaTtax. IIpunoxeHnus  TPOHHBIX
HHTErpaJIoB.

P17

Kpupoauneiinbie
HHTErpaJibl

Omnpenenense KpHBOJIMHEHHBIX MHTETPAlOB INEPBOIO H
BTOpOro pozxa. Mx cpoiicTBa W BeMHCcIeHHE. Dopmya
I'puna. IIpunoxkenns KpHUBOJHMHEHHEIX HHTETPAIOB

P18

Psaan1

Yucnoesle psagsl. Cxoaumocts. Heobxomumbie ycrioBus
cxoaumoctd. Octatok psna. CeoicTBa CXOAALIMXCA DAIOB
Ilpu3HakK CXOAMMOCTH PANOB C IOJIOKHTENbHBIMH WICHAMH.
IMpuznaku J[lanambepa, Kowm, uHTerpaJbHbli NpH3HAK.
3HakonepeMeHHble  psabl.  AOcomoTHaT M YCJIOBHad
cxomumocTH. IlpusHak JleiiOHuua. @yHKIMOHAIBHBIE PAMBL.
O6nacte cxomumocTH. IlpusHak Bedepmrpacca. CpoicTBa
paBHOMepHO cxozsiuxcs pagoB. CreneHHble paasl. Teopema
Abensa. Murerpan cxoguMocTu. CBOHCTBA CTENEHHBIX PANIOB.
Pan Teiinopa. PasnokeHne B psa 3/eMEHTapHBIX (DyHKUMHA.
Ilpumenenue psnos Tefnopa.

Panu @ypee. Pa3nojkeHne B TPHTOHOMETPHYECKHH Pl
®ypbe 001IEro BH/Ia, YeTHBIX M HEUETHBIX (PYHKIMH.

2.1.1.4. 5131k peasu3aly{ NPOrPaMMBbI

[TporpaMMa JHCHIHILUIAHBI peaTH3yeTcs Ha rocyaapcTBeHHOM si3bike Poccuiickoii Denepanun.

2.1.2. YYEBHO-METOAUYECKOE MU HWH®OPMAIIMOHHOE OBECIIEYEHHE

JUCHHUITTMHBI

MATEMATHKA
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DJIeKTPOHHBIE pecypchbl (H3aHHs)

1:

Ab6npaxmanos, B.I'. Beicinas MaTemaruka: TuHeiiHas anrebpa U aHATMTHYECKas T€OMETPHS :
[16+] / B.I'. A6npaxmanoB. — Mocksa : ®JIMHTA, 2019. — 179 c. : ui. — Pexum goctymna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=607459

. bangun, K.B. Beicmas wmarematuka @ ydye6uuk / K.B. Bammmn, B.H. Banueikos,

A.B. Pykocyes ; nox o6m. pen. K.B. banmuna. — 2-e u3a., crep. — Mockea : ®JIMHTA, 2016.
— 361 c¢. : Tabm, rpad., cxeM. — Pexmm pgoctynma: mno moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=79497

. Kyty3os, A.C. Maremarnueckuii ananu3: nuddepeHratbHoe ¥ HHTErpalbHOe HCUHCIeHHEe

¢bynKuui oxHo# nepemenHoii : [16+] / A.C. Kyry3oB. — 2-e u3a. crep. — Mockga ; bepnuH :
Hupexr-Menua, 2017. — 127 c¢. - Pexum jgocryma: mno mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=462166

. Jlyary, K.H. Bricmmas MmatematHka: pykoBoacTBO K pemeHuio 3amau / K.H. Jlynry,

E.B. Makapos. — 3-¢ u3z., nepepad. — Mockga : ®u3maraur, 2013. — 4. 1. — 217 c. — Pexum
nocryna: rmo moxanucke. — URL: https://biblioclub.ru/index.php?page=book&id=275606

. Tyranbae, A.A. Beicmas Martematuka. OYHKIMH HECKONBKMX IIEPEMEHHBIX H

HECOOCTBEHHEIE HHTErpaybl: Teopus M 3amaud : [16+] / A.A. Tyranbaes. — Mocksa :
@JIMHTA, 2019. — 120 c¢. : wun - Pexum pgocryma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=603140

TyranbaeB, A.A. Bricimas MareMaTHKa: OCHOBBI JIMHeiHOU anreOpsl. Teopus u 3amaud :
[16+] / A.A. TyranbaeB. — Mocksa : ®JIMHTA, 2019. — 186 c. : ui. — Pexxum mocTymna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=611207

Tyranbaes, A.A. Beiciuas MmareMaTuka: QyHKIMH MHOTHX II€PEMEHHBIX, IBOHHEIC M TPOMHBIE
uHTerpansl : [16+] / A.A. Tyran6aeB ; MockoBCKHi rocyapcTBEHHBI YHUBEPCHTET HM. M.
B. Jlomonocsa. — Mocksa : @JIMHTA, 2019. — 228 c. : 1. — PexuM nocTyna: mo moaImucKe.
— URL: https://biblioclub.ru/index.php?page=book&id=611208

. MMankun, A.C. 3ajauu ¢ pemeHHsSMH IO BBICHIEH MaTeMaTHKe, TEOPHHM BEPOATHOCTEH,

MaTeMaTHYECKOM CTAaTHCTHKE, MAaTeEMAaTHYECKOMY IPOrpaMMHpPOBaHHUIO : ydeOHoe mocobue /
A.C. Ilankus, B.A. IIlankus. — 9-e u3a., crep. — Mockea : Jlamxkos u K°, 2020. — 432 c. : un
— (Yuebuble m3nanus jns OakanaBpoB). — Pexum noctynma: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573151

IleuaTHble H3TaAHHS

I
2.

3.

4.

. 3

6.

T

Hemun C.E., Hemuna E.JI. Anre6pa. Huwxuauii Tarun: HTU (¢) Yp@V, 2015. -280 c.
Hemun C.E., lemuna E.JI. Aranutudeckas reomerpusi. Hxuuii Tarwn: HTU () Yp@VY,
2016. -250 c.
Hemun C.E., lemuna E.JI. [luddepennuansHoe HcuucaeHue GYHKIIMUA OJHON IIepeMeHHOM.
Hwxuuit Tarwn: HTU (¢) Yp®V, 2014. — 282 c.
Hemun C.E., llemuna E.JI. Heonpenenennsiii uaterpan. Hwxauit Tarun: HTU (¢) YpdY,
2011.-130c.
Hemun C.E., lemuna E.JI. Onpenenennsni unterpan. Hwxuuii Tarun: HTU () Yp@V,
2013.-152c.
Jemun C.E., [lemuna E.JI. KpaThsle i xpuBonuHeiinbie uaTerpansl. Himxanii Tarmn: HTHU
(¢) YVI'TY-VIIH, 2010. -174 c.
Hemun C.E., lemuna E.JI. Panpl. Hixauit Tarwn: HTU (¢) Yp@Y, 2013.-186 c.

IIpojeccuonanbubie 06a3bl AAHHBIX, HH(PpOPMANHMOHHO-CIIPABOYHbIE M IIOHMCKOBEIE
CHCTEMBI
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f—t
.

http://biblioclub.ru/

=

CHCTEMA

DnexTpoHHO-6HOIMOTeuHas cucTeMa «JIauby» hitps://e.lanbook.com
2. DnextpoHHO-OUONIHOTEYHAN

«YHHBEpCHUTETCKAA

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

(OLAOP)

Marepuans! s aun ¢ OB3

Becr xontentr OBC mpencraBneH B Buae (aiinoB cnenmampHOro Qopmara s
BOCIIPOM3BEICHHS CHHTE3aTOPOM PEYH, a TakK K€ B TECTOBOM BHIE, MPHTOJHOM VIS IIPOYTEHHS C
HCNOJIb30BAHHEM SKPAHHOH JIYNbl H HACTPOHKOH KOHTPACTHOCTH.

bubnuoreka

Onnaita»

http://school-collection.edu.ru — euHast KoJUIEKIMA HPPOBBIX 00pa30BaTEIBHEIX PECYPCOB
http://feior.edu.ru - @enepansHbiii HeHTp HHGOPMAITMOHHO-00Pa30BaTENBHEIX PECYPCOB

2.1.2. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUILIJIMHbI

MATEMATHKA

Cregennss 00 OCHAMEHHOCTH IHCHMILIHHBI CHENHATH3UPOBAHHBIM H J1a00paTOPHLIM
000py10BaHHEM H NPOrpaMMHBIM obecrnedeHueM

Ne Bupn zanaruii Haumenopanue | OcHameHHOCTH CIIENHMATBHBIX [epeuenn
o\ CIIELIMAIBHBIX | IIOMEIIEHUH U IIOMEIIEHHH 11 IpOrPaMMHOI0
I TIOMEIEeHHH I CaMOCTOSITETbHON paboThI obecredeHHs.
TIOMEILEHHH 1715 PeKkBH3UTEI
CaMOCTOSITEIEHO MIOITBEPIKIAIOIIET O
i paboTsl JOKyMEHTa
1 | Jlexuuu VuebHas Mebens ayJIMTOpHas ¢ | Microsoft Windows,
ayJIMTOPHS JUIS | KOJMYECTBOM pabodmx MecT B | OpHCHBIH nakeT
MIPOBeEICHHS COOTBETCTBHH C KoJmduecTBOM | Microsoft Office,
JIEKIIMOHHBIX cTyneHTOB, pabouee Mmecto | JloroBop Ne  43-
3aHATHIH npenojaBarens, mocka | 12/1712-2019 oT
ayJMTOpHAs. 18.11.2019.
Komnuekt IIEPEHOCHOTO
IPOEKIHOHHOTO
obopynoBaHus: HOYTOYK,
IPOEKTOP, SKpaH Ha IITaTHBE.
2 | IlpaxTHueckue VYuebnas Mebens ayIUTOpHAs ¢ | Microsoft Windows,
3aHATHS ayIUTOPHUS UIA | KOJIHYECTBOM pabodux MecT B | OUCHBIN HaKeT
MIPOBEICHHUS COOTBETCTBHHM ¢ KoyiHuecTBOM | Microsoft Office,
NPaKTHYECKHX | CTYZeHTOB, pabodyee Mecto | Jloroop Ne 43-
3aHATHIH IpenoaaBaTes, nocka | 12/1712-2019 ot
ayIuTOpHasl. 18.11.2019.
KoMmnsroTepras texauka: | MathCad 14, Cuer-
NEpCOHABHBIE KOMIIBIOTEpPHI, | daxTypa Ne
nepudepuiiiple  ycTpoiicTa, | Tr066970 ot
JOCTYI B anektponnymo | 12.12.2008, 3A0
uH(pOopManHOHHO- "Co¢rrJIaiin Tpeiin",

obpazoparensuyto cpeny HTH
(punuana) YpdV, KOMIUIEKT
JHIIEH3HOHHOTO
IIporpaMMHOro obecreyeHusl.

feccpoqHo.
MathCad 15, Cuert-
baxTypa Ne
Tr066970 ot
12.12.2008, 3A0
"CodrJlaita Tpein",
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HeccpoyHo.

Koncyneranuu VYuebOHas Mebens ayIuTOpHAas ¢ | Cucrema
ayIMTOpHs VTS | KOJMYECTBOM pabouMX MecT B | BHACOKOH(epeHLuH
TIPOBEICHUS COOTBETCTBHH ¢ KommdecTBoM | Apache Openmeetings
KOHCYNIbTAllMH | CTyZEHTOB, paGouee Mecto | CBODOAHO
TIpemnoaBaTens, mocka | PACTIPOCTpaRACMOE
ayETOpHAS. ITO ¢ oTKpbITEIM
KOJIOM
Texymuii Yuebnas MebGens ayZuTOpHas ¢ | Onepauuonnas
KOHTPOIB, ayIMTopHs UIs KOJIH4yecTBOM pabovyux MecT B | CHCTEMA Windows,
IIPOMEXKYTOYHAs | POBEJCHUSA COOTBETCTBHH € KOJIHYECTBOM O‘PHCHHE HAaKcE
aTTecTalus TEKYIIETO CTYIEHTOB, pabouee MecCTO I]\[/([)‘::;Z;ﬁ Of}f:}:e o
KOHTpPOJIA H npenojaBatess JocKa -
npoI«z}KyTquo a?nnropﬂaﬂ. 5 S Sl =
" 18.11.2019.
S o Cucrema ynpasneHus
yueOHBIM KOHTEHTOM M
obydeHHeM LCMS
Moodle
Camocrosrensnas | [lomemenus nns | Mebens ayJMTOpHAs ¢ | Microsoft Windows,
paboTa CTY/IEHTOB | CAMOCTOSTEIEHO | KOMMYECTBOM pabo4yuX MecT B | O(HCHBIH MaKeT

i paboThl
00y4Jaromuxcs

COOTBETCTBHH C KOJHYECTBOM

CTYIEHTOB, pabodee MecTO
npenojasarens, JI0CKa
ayJIMTOpHasl.

Kommnsrotepras TEXHHKA:
IIEPCOHAIBHBIE  KOMIIBIOTEDEI,
nepudepuiiuple  yCTpOHCTRa,
IOJIKIIIOYEHHS K CETH
Wurepher, JIOCTYII B
3JIEKTPOHHYIO
uH(pOpManuOHHO-

obpazoBatensHyto cpeay HTU
(pumuana) Yp@Y, KOMIUIEKT
JTHIEH3HOHHOTO
IIPOrPaMMHOTO 00EeCTIEeUeHHSL.

Microsoft Office,
Jlorosop Ne 43-
12/1712-2019 ot
18.11.2019.
MathCad 14, Cuert-
(axTypa Ne
Tr066970 ot
12.12.2008, 3A0
"Cod¢rJlaitu Tpeiin",
beccpouHo.
MathCad 15, Cuet-
daxtypa Ne
Tr066970 ot
12.12.2008, 3A0
"CodrJlaiin Tpeiin",
beccpouHo.
Jorosop Ha
TIpeI0CTaBlIEHHE
TIOCTOSIHHOTO
JOCTyma K CeTH
HnTepHer ot
30.12.2019 Ne
800037

2.1. PABOYAS ITPOT'PAMMA JITUCIIUIIJIMHBI

Pabouas nporpaMMa JUCHHAIIIHHBI COCTABIIEHA aBTOpaMH.

DOHU3HUKA
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Ne i/ | @amuaa Umsa OtuecTBo i s HoskHOCTH ToppasenEamue
y4eHoe 3BaHHe
1 XonpipeB Anekcanip Crapmmii JenaprameHT
AnatonbeBUY [penojaBaTe | ecTeCTBEHHOHAY4YH
b oro obpa3oBaHUs

2.2.1. COAEP)KAHUE H OCOBEHHOCTH PEAJIM3AIIMU JUCITUITJINHBI

OPU3HUKA

2.2.1.1. Texnosioruu o0y4eHHsl, HCIOJIb3YeMble IPH H3Y4YeHUH JHCHHILIMHBI MOIY I
CmemanHOe 00y4eHHe ¢ HCIOJIB30BaHHEM OHNIaiH-Kypca.

2.2.1.2. IlnannpyemMele pe3yabTaThl 00y4eHHs (MHIMKATOPbI) 0 NHCOHUILIHHE 2

Kox v naumMeHoBanue
Ilnanupyemsbie pe3yJibTarbl 00y4eHHs (HHIUKATOPHI)

KOMIIETEeHIIUH
3uame:
o OCHOBHBIE TIOHATHS, 3aKOHBI H MOJENH MeXaHHKH,
JIEKTpPHYEeCTBA W MarHeTu3Mma, KojeOaHuii H  BOJH,
CTaTHCTHYECKOH QU3UKH U TepPMOIUHAMHKH;
° OCHOBHBIEe (hH3MUYeCcKHe BENUUMHBI H (H3MUYECKHE
KOHCTaHTBl, MX OIpeJeNieHHe, CMBICI, CIOCOOBl M
CJIMHHIIBI UX H3MepeHHH;
° (dbyHIamMeHTanbHble (U3MYECKUE OIBITBI, MX PpOIb B
Pa3BUTHH HAYKH;
° Ha3HaueHHe W TPUHUOUOB JCHCTBUSA BaXKHEHMINHX
¢bu3ugecKux MpuodOpoB.
OIIK-1. Cnocoben Yuem:

e 0OBACHHUTH OCHOBHEIE HAOMOIaeMbIE IPUPOIHBIE H
TEXHOTeHHEIE SBIEHHA U 3((EKTHI C TIO3UIIHH
(hyHIaMEHTATBHBIX QH3HYECKUX B3aMMOICHCTRHIA,

dbopmympoBaTh U pemarhb
3a7auH, OTHOCAIIHECS K

npOGhECCHOHANBHOH HCTOJIKOBBIBATH CMBICT (PU3MYECKHX BEJUYMH U TIOHATHIA;
ACATCIBHOCTH, IPHMEHSA ®  3aNKCHIBaTh YPaBHEHHUS JUIS (PU3MHIECKIX BETUYMH,
dyHnamMeHTaIbHbIE 3HAHMS 3aHCHIBATH YPABHEHHUS IPOLIECCa U HAXOIUTh €T0 PEIleHHE;
OCHOBHBIX 3aKOHOMEPHOCTEH e paborark ¢ IpubopaMe 1 00OpYI0BaHHEM COBPEMEHHOI
Pa3BUTHSI IIPUPOIBL, YETOBEKA usmeckoit naboparopu;

@ obimecina ®  WCIIOJIB30BaTh PA3IMYHbIC METOIMKH (DH3HIECKHX

H3MepeHuii 1 00pabOTKH 3KCIIepHMEHTATBHBIX JAaHHBIX, B
TOM YHCJIE C IIPUMEHEHHEM KOMITBIOTEPHOH TEXHUKU U
HH(POPMALMOHHBIX TEXHOJIOTHI IIPH PEIICHHH 3313,

®  HCMOJB30BaTh METOIBI (PU3MIECKOro M MATEMATHIECKOTO
MOJIEJTHPOBAHHS, @ TAKKe IPUMEHATH METOIbI (PHU3HKO-
MaTeMaTH4YeCKOI'0 aHaIN3a K PEIICHHIO KOHKPETHBIX
€CTEeCTBEHHOHAYYHBIX U TEXHHYECKHX IPOOIIEM

Brnademn:
L] HaBBIKAMH HCIIOJIB30BaHUA METOOOB ¢H3quc1{0r0
MOICITHPOBAHHA B I/IH}KeHepHOﬁ TIIPaKTHKE,
L IIPUMCHEHHA OCHOBHBIX METOIOB qJI’IBHKO-

MaTEMaTHYCCKOT0 aHalu3a JJIs peIICHUs]
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€CTECTBEHHOHAYYHBIX 3a/1a4;
NpaBHIBHON 3KCIITyaTallud OCHOBHBIX ITPUOOPOB U
obopynoBaHHs COBpeMeHHOH (u3uyeckoii taboparopuu;
00paboTKH ¥ HHTEpIpETAIlMH PE3YILTaTOBR
SKCIIEPHMEHTA, B TOM YHCIIE C IPUMEHEHHEM
KOMIIBIOTEPHOH TEXHUKH H UH(POPMAIIMOHHBIX
TEXHOJIOTHH.

OI1K-2. Cnocoben
(hopMaTH30BHIBATh H PEIATh
3aJa4i, OTHOCSIIHECH K
npodeccHoHATBHOM
IeATeTbHOCTH, HCIIOB3YS
METOJIBI MOJICTHPOBAHHUS K
MaTeMaTHYECKOTO aHaAIH3a.

Suamn:

Vmemn:

Bnaoemw:

(byHIaMeHTanbHBlE (U3HYECKHE IIOHATHSA M TEOPHH
KJIACCHYECKOH ¥ COBPEMEHHOH (DH3UKH.

HCIOJIb30BaTh 3HAHUS O COBPEMEHHO# (hHU3HYeCKOil KapTHHE
MHPa H 3BOIIOLIMH BeceneHHoMH, IpOCTPaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHHH BEIIECTBA I
TIOHMMaHHS OKPYKAFOIIET0 MUPA U SIBIIEHHH IIPUPO/IbI;
TIPUMEHATH HH3UKO-MaTeMaTHIeCKHe METO B! IS CO3aHMs
HOBBIX CPEJICTB H3MEPEeHIs, METO/IOB H3MEPeHHs H METOTHK
U3MepeHuit, pazpabaThIBaTh U IpeyIararh IJIaH IPOBEICHUS
(bu3HUIecKOro UceeI0BaHus, GOPMYTHPOBATH BEIBOMBI,
OLICHHBAaTh COOTBETCTBHE BHIBOJIOB IIOTyIEHHBIM JAaHHBIM,
OLICHUBATh HAYYHYIO M IPUKIIAHYIO 3HAUMMOCTh CBOEH
pa3paboTKu.

METOJIaMH (PH3UKO-MATEMaTHYECKOTO OIIUCAHUS U
MOJIeTTHPOBaHMs IIMPOKOTo KNacca GU3HYecKuX ABICHUM
H IIPOLECCOB, ONPEEIAIOIHUX IPHHIIKIB! pAOOTEI
Ppa3In4YHBIX TEXHHYECKHX YCTPONCTB.

OIIK 3. Cnocoben
IPOBOJMTH MCCIIEIOBAHUS U
M3BICKaHHs IS pELICHUS
IPHKJIAHBIX HHIKEHEPHBIX
3a71a49 OTHOCSAIIHXCS K
npodeccHOHATBHON
JIeATeIbHOCTH, BKIIIOYas
IPOBEJICHUE H3MEPEHMUH,
IUITaHUPOBaHHE U IIOCTAHOBKY
IKCIIEPHMEHTOB,
HHTEPIIPETAIHIO
NOJTYYEHHBIX PE3YIbTATOB

3uame:

YVmemn:

Bnaoemw:

TEOPETHYECKHE OCHOBBI, OCHOBHBIE NOHSATHS, 3aKOHBI H
MOJIENH MEXaHHUKH, MOJIEKY IS PHO# bu3uKy,
ANIEKTPHYECTBA M MAarHETH3Ma, TEOPHH KoJieOaHHui U BOJH,
TEPMOJIMHAMHUKH H CTATUCTHYECKOH DH3HKH;

TIOHHMATh, H371araTh H KPUTHYECKH aHATM3HPOBaTh 0a30BYI0
obmedu3nyecKyro HHPOpPMaIHIo;

(U3MYECKHMH H MaTeMaTHYECKUMH METOAaMH
o0paboTtku u ananu3a HHGopManuu B obracta obmeit
bu3uky.

2.2.1.3. Coaep:xaHue JHCHHILTHHBI 2

Kon
Paznen, Tema
pasaena, Coaepxanue
TEbEEd AHCIHILIHHBI
Mexanuueckoe JBHXKeHHe Kak NpocTeiimas GopMa IBHKEHHS
Hriisexmifstion Marepuu. [IpencraBneHwe O CBOMCTBaX MPOCTPAaHCTBA H
P1 i BpEMEHH, JIeXallie B OCHOBE KJIACCHYECKOM MEXaHHKH.
MaTepHaTbHON TOYKH
Oduzuyeckue MOMAETH: MaTepuHalbHas TOYKa, CHCTEMa
MaTepHaAIBHBIX TOYeK, a0COMIOTHO TBEPIOE TEIO.
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Cuctembl otcuera. [lepememenune u myTs. TpaexkTopHs
npuxkenns. CKOpOCTh M YCKOPEHHE MaTepPHAIBHOH TOUKH, KaK
NPOM3BOJHBIE paaWyca-BeKTopa mo BpeMeHH. CKOpOCTH H
YCKOpEeHHe TIpH KpHBOJIMHEHHOM aBmkeHHH. HopManeHoe M
TAHT'€HIMATBHOE YCKOPEHHIL.

P2

JluHaMuKa MaTepHaTbHOM
Touku. Pabora u sHeprus

Huepnuanenple cuctemsl otcuera. Macca Ttena. Cuna.
Ileprerit 3akon Hetotona. Muepuus. Bropoit 3axon HeroToHa.
Wimnynec Tena ¥ uMmynsc cuibl. Tpetui 3akoH HproToHa.
VYrpyrue cunibl, CHIbI TATOTEHHS, CHIIB TPEHHUS.

Buemnue u BHyTpenHue cuibl. LleHTp Macc MexaHHYECKOi
CHCTEMBl M 3aKOH €ro [BHXKEHHSI. 3aKOH COXpaHEHHs
HMITyJIbCa.

Pabora mocTosHHO#H ¥ mepeMeHHO# cHiIbl. MOIIHOCTE CHIIBL
Kunetnueckas 3Heprus MexaHHYECKOH CHCTEMBI H €€ CBSI3b C
paboToif CcHJ, NpPHUIOKEHHBIX K CHCTeMe. OHeprus Kak
YHHBEpCAIbHAs Mepa pa3IuyHbIX (OpM [IBHXKEHHS H
B3aUMO/ICHCTBHH.

[Tone xax ¢opmMa MaTepuM, OCYIIECTBISIONAs CHIIOBOE
B3aHMOICHCTBHE MEXIY YacTHIIAMH BEIIleCTBA.
KoHcepBaTuBHEIE W [OUCCHIATUBHBIE CHIBL Jluccunanus
sHeprud. [loTeHnuanbHas dHeprus MaTepUaIbHOM TOYKH BO
BHEIIHEM CHIIOBOM moiie. (8436 NOMEHYuaneHOU Hep2uu
KOHCepBamueHol culol, Oelicmgyloujel Had MamepuaibHylo
mouxy. [lonamue o0 2paduenme CKAIAPHOU  QYHKYUU
KoopouHam.

IToreHnuanbHas 3Heprus ynpyro neopMHpPOBAaHHOIO Tena,
JBYX B3aMMOJEHCTBYIOIIMX Macc, NOIHATOro Haja 3emiei
Tena ¥ 3emid. ['paduueckoe npencTaBieHUe MOTEHIHATIBHON
3Heprud. [loTeHnuanbHbIe IMBI» U «Oapbeph».

3akoH COXpaHEeHHUs MeXaHHYECKOH SHEPTHH.
OOmedusnyecknii 3aKOH COXpPAHEHHsS SHEPIHH. 3aKOHBI
COXpaHEHUS KaK TIposBiIeHHe (YHIAMEHTAJbHBIX CBOHCTB
IIpocTpaHcTBa ¥ BpeMeHH. CoynapeHue abCOMIOTHO YIPYTHX H
HEYNPYTHX TeJl.

P3

Mexanuka TBEPAOTO TEIA

VYTIIOBBIE CKOPOCTH M YCKOPEHHE, HX CBs3b C JIMHEHHBIMH
CKOPDOCTSIMH M YCKOPEHHSMHM TOYEK Bpallalollerocs Tena.
MoMeHT CHIIBI © MOMEHT MMITYJIECA MEXaHWUECKOH CUCTEMBI.
MoMeHT wWHepHMH Tela OTHOCHTENBHO OCH. Teopema
Ilrefinepa. ~MoMeHT uUMIynbca Tejla  OTHOCHTEIBHO
HEeNoIBMXHOM ocu BpameHus. (OCHOBHOE ypaBHEHHE
OWHAMHUKH  BpamaTelqbHOro  ABMkeHus. KuHermdeckas
SHeprusi Bpamfaromerocss Tena. Pabora mpu BpamaTesbHOM
IBIJKEHHH. 3aKOH COXpaHEHUs] MOMEHTa UMITyJIbCa.

T'upockonuyeckuil s¢pghexm. Ilonsamue o npeyeccuu.

P4

DeMeHTHI CIelHaIbHOoN
TEOPHH OTHOCHTECIIBHOCTH

MexaHndeckuii IpUHITHI OTHOCHTENbHOCTH. [Ipeobpazosanue
Ianunes.

IToctynaTel  cnenManbHOH  TEOPHM  OTHOCHTENILHOCTH.
[Ipeo6pazoranme Jlopenua. CnenctBus u3 InpeoOpa3oBaHHM
JlopeHnia (OTHOCHTENBHOCTh OIHOBPEMEHHOCTH COOBITHH,
OTHOCHTEIBHOCTh JJIWH H  INPOMEXYTKOB  BpPEMEHH).
IIpocTpaHCTBEHHO-BpEMEHHOM HHTEpBal. PensaTuBUCTCKHH
3aKOH CIOXKEHHA CKOPOCTEH.

OCHOBHOI 3aKOH PENSTHBHCTCKOH AWHAMHKH MaTepHaIbHOH
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TOYKH. PenaTHBHCTCKOE BBIpaXK€HWE IS KMHETHYECKOH
BHEPruH. OHeprus cBA3H cHcTeMbl. COOTHOIIEHHE MEXIY
MIOJHOH JHEprHefl W HMIYJIbCOM YacTHIBL | 'paHHMIBI
IIPHUMEHUMOCTH KJIACCHYECKOH MEXaHMKH.

PS

DNeMEHTHI KJIacCHYECKOM
CTAaTHCTHKH MakcBena-
BonpiMana. SIBnenns
nepeHoca B razax

CraTHcTHYeCKHi U TEPMOIUHAMHYECKHH METO/IbI
HCCIIEIOBAHUS MaKpOCKOTIHYECKHX CHCTEM.
TepmoauHamuyeckue mapaMeTpbl. PaBHOBECHBIE COCTOSHHUA U
npouecchl. VineanbHeri ras.

Pacnpenenenne MaxkcBenna. Pacnpenenenuwe wacTuil 1o
CKODOCTSIM H JHEpPrHsSM TeIUIOBOro ABmkeHHs. CxopocTu
TEIUIOBOTO ABMKeHus Monekyn. Onsir lltepna.

OCHOBHOE ypaBHEHHE MOJIEKYIAPHO-KHHETHYECKOH TEOPHH
HOEaNbHBIX Tra3oB. MoneKkynsipHO-KHHETHYECKHIl  CMBICI
Temrneparypbl. OCHOBHOE ypaBHEHHE COCTOSIHUS HIEaTbHBIX
ra3oB. M3onpouecchl B HAeanbHBIX ra3ax. | a30Bble 3aKOHBL.
Uucno creneneif cBoOOABI MONEKyl. 3aKOH pPaBHOMEPHOIO
pacIipeZieJieH|si SHEPrUM IO CTeleHsM CBOOOIBI MOJEKYII.
Cpennsis KHHeTHYECKas 3HEPrusi MOJIEKYIL.

WUneancHeii ra3 B mone TAroTeHus. bapomerpuueckas
dopmyna. 3akoH BonpliMana 1is pacmpeneneHusl 4acTHII BO
BHEIIIHEM HOTeHIHAIEHOM nosie. OnbITel [leppena.

Cpennee 4icIO CTONKHOBEHHH M CpelHss IIHHA CBOOOIHOIO
npobera momexkyn. Bpems penakcanmu. Bakyym. fBneHus
IepeHoca B TepMOIMHAMUYECKH HEPAaBHOBECHBIX CHCTEMAX.
OneiTHele  3akoHbl  qU(@dy3uH, TEMIONPOBOAHOCTH H
BHYTPEHHEro TpeHHs. MONeKynsipHO-KHHeTHYeCKass TEOpHs
3THX sIBIIeHHH. 3aBHCHMOCTH K03 (UIHEHTOB IepeHoca OT
JIaBJICHHUS U TeMIIepaTypHL.

Mexanu3m mud¢y3um B rasax, )KHUIKOCTAX M TBEPIBIX Telax.
Bsa3kocThs razoB H XKHIKOCTEH.

P6

OCHOBHBIE 3aKOHEI
TEPMOIHHAMHKH.
Peansuble rasel

Obpatumeble W HeoOpaTHMEBIE, KpYTOBBIE M HEKpDYTOBBHIE
nponeccrkl. PaboTa rasa npu ero pacIiapeHHH.

KonmugectBo TemnoTel. BHYTpeHHSs 3HEpPrus CHCTEMBI.
BHyTpeHHSss 9Heprus HealbHOro rasa. 1emioeMKOoCTb.
[lepoe mHawyano TtepmoguHamMuku. IlpumeHeHwe mepBoro
Hadalda TepMOJMHAMHKH K H30IpoIeccaM HIEaJbHOIO rasa.
AnnabaTHbli nporecc.

3aBHCHMOCTh TEIUIOEMKOCTH HJealbHOro rasa oOT BHJAA
npoliecca W3MeHeHHs ero cocrosHud. Knaccuueckas Teopus
TEIJIOEMKOCTEHN HeaTbHBIX [a30B U €€ OTPaHUYCHHOCTD.
Bropoe Hawano TtepmoauHamMuku. HeobparumocTs H
HaIpaBJIeHHOCTh CaMOIPON3BOILHEIX IIPOIIECCOB B
3aMKHYTBIX CHCTeMax. 1epMoauMHaMHU4ecKas BEpOSTHOCTD
MakpOoCOCTOSIHHs. JHTponHs. PacdeT U3MeHEHUS SHTPOIHH C
IIOMOIIBIO HHTErpala IpUBeIeHHbBIX TEeIIOT.

ITuxn Kapno. KIIJ] mneansHO# TemIoBOH MamMHBL TpeThe
Ha4ajao TEPMOJHHAMHKH.

Omcmynnenuss om 3aKOHO8 udeanvHuix 2az08. Cunvl U
HOMeHYUanbHas 3Hepeus MEAHCMONEKYNAPHO20
gzaumooeiicmeun.  Dpgexmuenvili  ouamemp  MOAEKYL.
Vpaenenue Ban-dep-Baaneca. Cpasnenue usomepm Ban-oep-
Baanvca c sxcnepumenmanvHuimu.

Brympennsisi  snepeus  peanvHozo  2asza.  Kpumuueckoe
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cocmosinue. Dazosvie nepexooul. Tennosoe osuxiceHue vacmuy
8 Jicuoxocmax u meepovix menax. Ocobennocmu HcUOK020 U
meepoozo  cocmoanull  eewjecmea.  Kpucmaniuveckas
peuiemka.

P7

DeKTpocTaTHKa

OnexTpudeckuit  3apsan.  JluckperHocTs  3apsaa.  3akoH
COXpaHeHHs 3apsga. BsauMopeHcTBHe 3apsaoB.  3akoH
Kynona. DNeKTPOCTATHYECKOE noJie. [TpuHnun
Cylepro3uiy. HanpsykeHHOCTh 3JeKTPOCTATHYECKOTO MOIS.
Pacuer 3nexTpocTaTHYECKHX MOJIeH METOJOM CYIEepINO3HIIUH.
ITone  anexrpuueckoro  gumons.  Ilotok  BekTopa
HarnpspkeHHOCTH. Teopema ["aycca s 31eKTpOCTaTH4ECKOro
IOJISL B BaKyyMe M ee IIpUMeHeHHe K pacyery moieil. Pabora
CHJl 3JIeKTpocTaTHyeckoro nond. [lupkyniauus BekTOopa
HanpsokeHHOCTH. [loTeHIMan 31eKTPOCTaTHYECKOro IOIs.
[ToTeHnManBHBIA ~ XapakTep 3JMEKTPOCTAaTHYECKOTO  IOJIS.
HanpsokeHHOCTh 3JIEKTPOCTATHYECKOTO IIONS KaK TpagueHT
MOTEHIIHAIA.

CroOonHble W CBsI3aHHBIE 3apsaibl B JOUDJIEKTPHKaXx.
Huonextpuku.  Tunel  guanextpukoB.  Ionspusanus
OUAIEKTpUKOB. Bekrop mnonspusanuu. JlusnekTpuueckas
BOCIIDHMMYHBOCTE ~ BELIECTBA. DBEKTOp  3JIEKTPUYECKOro
cmemenns. Teopema ['aycca 1t 371€KTPOCTATHYECKOTO IOJIA
B mwanekTpukax.  OTHOCHTeNnbHas  JU3JIEeKTpHYecKas
IIPOHHLIAEMOCTb CPEJIBL.

Yenosua na epanuye pasoena 06yx Ousnexmpudeckux cpeo.
Lusnexmpuku ¢ ocobvimu ceoticmeamu. CezHemosneKmpuriu.
ITvezoanexmpuueckuil 3ghpexm.

ITore BHYTpM TIpOBOJHMKA W y €ro IOBEPXHOCTH.
Pacnpenenenne 3apsza B INPOBOJHMKE. JJIEKTPOEMKOCTD
YEIHHEHHOTO IPOBOJHMKA. B3aMMHas 37€KTPOEMKOCTEH JIBYX
npoBoAHHKOB. KoHAeHcaTopbl.  JHeprust  3apsiKeHHBIX
MIPOBOJHHUKOB: YEIMHEHHOI'O IPOBOJHHKA, KOHJEHcAaTropa H
CHCTEMBI IPOBOJAHUKOB. DHEPIHUs 3NEKTPOCTATHYECKOrO OIS,
O6beMHas IUIOTHOCTh SHEPTHH.

P8

INocTosHHEIH
AIIEKTPHYECKHH TOK

[MTocrosiHHpld 3nekTpudeckuit Tok. Cuna Toka. IlmoTHOCTB
TOKa. YCIOBHS CYIIECTBOBaHUS 3JEKTPHYECKOTO TOKa.
CTopoHHHE CHIBI B OJleKTpHYeckod nemu. PasHocTs
IOTEHIMAIOB,  SJIEKTPOJBIIKYINAs  CWIa,  HalpsHKEHHE.
O606mennsIi 3akoH OMa B HHTerpalbHOH GopMme. 3akon Oma
B JIOKanbHOM ¢opme. Pabora W MOIIHOCTE TOKa. 3aKoH
Ilxoyns-Jlenna. 3akon [xoynsi-Jlenua B JokanbHOI (opme.
PasserBnennas uenb. Ilpaeuna  Kupxroga. Pacuer
Pa3BETBICHHBIX LIETEH.

Knaccuveckan snexmponnas meopus 31eKmponpoooHOCmu
Memannos u ee onvlmuvie obocHoganus. Bvigoo 3axonoé Oma
u [owcoyns-Jlenya u3 3nekmponHblx npedcmagieHutl. 3aKoH
Buoemana-®@panya. 3ampyOHeHus KIACCUYECKOU Meopuu
NEKMPONPOBOOHOCTIU — Memalllos. Paboma 8bIX00a
SNEKMPOHA U3 Memannd. OMUCCUOHHblE Si6NeHUe U Ux
npuMeHeHue.

Onexmpuyeckuii mox 6 easax. Howusayus u pexombunayus
monexyn 6 eaze. Iloosudxcnocms Hocumeneil  3apAaod.
Hecamocmosmenvublli U CAMOCMOSAMENbHBIU  2A306ble
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paspaovl. Ilnasma. TepmosnekmpoHHas smuccus.

P9

3HeKTp0Mal'HeTH3M

MarnutHoe nosne. Bektop MarHUTHOH HHAYKIMKA. MarHUTHBIH
MOMEHT KOHTypa ¢ TOKOM. MarHuTHOe IoJjie 3JIeMeHTa TOKa.
3akoH buo-Capapa-Jlamyaca ¥ ero nmpHMeHeHHE K pacueTy
MarHMTHOrO Iojd. MarHurHoe 10J€ NPAMOJMHEHHOTO
IIPOBOJIHHKA C TOKOM. MarHuTHoe mose KpyroBoro Toxa.
I{upKyIsmus BEKTOpa MarHUTHOH MHAYKIHH. 3aKOH IOJHOTO
TOKa Ui MarHUTHOTO IOJIS B BaKyyMe€ M €r0 IPHMEHEHHE K
pacdery IO COJNIEHOMIAa M Topomna. BuxpeBoif xapakxtep
MarHHTHOTO ITOJI.

3akoH Awmmnepa. BzaumopeiicTBue napaieIbHbIX
IPOBOAHHKOB C TOKOM. OmpeneneHue eIWHHIBI ToKa — 1
amnep. KoHTyp ¢ TOKOM B MAarHMTHOM @oOjde. DHEpPrus
B3aUMOJICHCTBHS KOHTYpa C TOKOM B MAarHMTHOM IIOJE.
Teopema I'aycca ans MarauTHOTrO noJ1s1. Pabota nepememmenus
IPOBO/IHHKA H KOHTYpa C TOKOM B MarHUTHOM IIOJIE.

Cuna Jlopenna. [IBmwxeHue 3apsHKEHHBIX YaCTHII B MATHUTHOM
none. IlpuHuMn [eHCTBHS UMKIMYECKHX YCKOPUTENeH
3apspkeHHBIX 4YacTull. J¢dexkt Xomwra. [IpuHuun paboTbl
MI ' Jl-reneparopa.

Marnernku. XapakTepUCTHKA MarHHTHOTO IO B BEIECTBE.
HaMarHu4eHHOCTS. MaruuTHas BOCIPHHMYHBOCTb.
HanpsokeHHOCTP ~ MArHMTHOTO IO B BEINECTBE.
OtHocuTenbHAss ~ MarHWTHas  NPOHHWIIAEMOCTH  CpEZbI.
Opbumanvuelic. MAzHUMHBLH U MeXAHUYeCKUll MOMEHMbL
anexmpona 6 amome. OpbumanvHoe 2upomazHumHoe
omuoutenue. Onoim SuHwmetina-0e Iaaza. Cnunosbvle
MazHUumHvle MOMEHMbL.

ATOM B MarHMTHOM mnoje. Jl@a- M nNapaMarHeTHKH.
DneMeHTapHas TeOpHs JIMaMarHeTH3Ma. OJJeMeHTapHas
Teopuss  mapamarHeTusMa.  @eppomarnetuku.  Kpupas
HaMarHWYWBaHWS. MarHuTHBI rHcTepe3uc. Msrkue u
KECTKHe MarHuTHble Mmartepuansl. Touka Kropu. JlomeHbI
[TonsATHE O CIHHOBOM NpHpoe heppoMarHeTU3Ma.

SBnenue ANIEKTPOMarHUTHOM HHIYKIIHH. 3akoH
anexkTpoMarHuTHOH wuHAyKiuu @apages. 3axoH JleHna.
BosuukaoBenne 3/1C HHAYKIIUHN B IIPOBOJHHUKE, JIBIKYIIEMCS
B MarHUTHOM TIOJIE M B paMKe, PABHOMEPHO Bpaliaroumeics B
OJHOPOJHOM MarHUTHOM HOJIE.

Camounnnykius. MHAyKTHBHOCTE KOHTYpa. 3aKOH M3MEHEHUS
TOKa IpPH 3aMBIKAHUM M pa3MbIKaHuU LenH. CKuH-3Q¢EexT.
Branmuas unayKkius. B3auMHas HHIYKTHBHOCTE.

DHeprus CHCTEMBl NPOBOAHHKOB ¢ TokoM. OObemHas
IJIOTHOCTH SHEPTHU MarHUTHOTO MOJIS.

Obobmenne 3aK0Ha IEKTPOMarHUTHOR MHAYKIHH. Buxpesoe
anexTpuueckoe mojie. berarpon. Tok cMmemnenus. YpaBHEHHs
MakcBena A 37€KTPOMAarHUTHOIO IOJI B MHTErpajlbHOM
¢dopMme U uX GU3HIECKUH CMBICIL

P10

MexaHnueckue 1
3JIEKTPOMArHUTHEIE
Konebanusa

[Tonatne o kojnebaTenbHBIX Ipolleccax. [ apMOHHUYECKHE
konebanug. KuHeMaTwka TrapMOHHYECKHX  KojeOaHHIA.
HuddepernuansHoe ypaBHEHHE TapMOHHYECKHUX KoneOaHuii.
[IpyxuHHEBI, MaTeMaTH4eCKMH H (U3HYECKHH MasTHHKH.
DHeprus rapMoOHHYECKHX KoneOaHui. MeTon BEKTOPHBIX
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muarpamm. KommexcHas ¢opma npenctaBineHus KoiaeOaHHH.
CnoxxeHue rapMOHHYECKMX KoJleDaHHH OJHOTO HaIpaBICHUS
W oauHaKoBoH uacToThl. buenus. CrnoxkeHue B3aHMHO
NEPNEeHAUKYIApHBIX Konebanuii. CroOomHBIE 3aTyXarolue
konebanus. JuddepeHuuansHoe ypaBHEHHE 3aTyXaKONIHX
Kosebanuii U ero pemenue. JlorapupMuyecKHi JEeKpEMEHT
saryxanus. [ugpepenyuanvroe ypaenenue 6bIHYHCOCHHBIX
Konebanuu. Amniumyoa u aza viHYHCOeHHbIX KoNebaHuil.
Pesonanc.

Onextpuueckuit  xonebarenbHbl  KOHTYp.  CB0OOOMHBIE
ANIEKTPOMArHUTHBIE Koje0aHHsiT B 3aKpHITOM HIEaIbHOM
KonebaTelbHOM KOHTYpe. 3aTyXalolHe 3JIeKTPOMAarHHTHBIE
KoneOaHus. 3aBHCHMOCTh YacTOThI 3aTyXaroIMX KoseOaHuit
OT CONPOTHBIIEHHS. ANEPUOIHYECKHI pa3psj KOHAEHcaTopa.
Buinyoicoennvie anekmpuueckue xonebanus. Pezonanc moka u
HANPAHCEHUA.

P11

Bonuer

Bonnossie nponeccel. OOpa3oBaHue BOJH B yIpyrod cpene.
IlpononeHsle M momepednsle Oerymme BONHEL BoiHOBBIE
noBepxHocTd. ®poHT BonHbL PasoBas ckopocTs. JlnHHA
BOJIHBL Bonuosoe  umcro. [IpuHumn I'roiirenca.
CuryconnanbHble (FapMOHHYECKHE) BOJHEL Y paBHEHHE
Oerymeii BonHb. BosnHOBoe ypaBHeHHe. Jlucrepcust BOIH.
OHeprus BOMHBL [IpHHIMI cynepno3wiMH BOJH. BOTHOBOIM
IIaKeT. I'pynnosas CKOpOCTE. KorepeHTHOCTB.
Hntepdepenmus BonH. CTosune BOJNHBL YpaBHEHHE cTOSUEl
BONHEL M3menenue ¢asbl npu orpaxkeHuu BoiHbL Konebanus
CTPYHBI.

BonmHOBOE ypaBHEHHME 31€KTPOMarHUTHOMH BOJHEL Y paBHEHHE
IUIOCKOW MOHOXPOMATHYECKOH 3JIEKTPOMAarHUTHOH BOJIHBL.
OcHOBHBIE CBOHCTBa 3JIEKTPOMArHUTHBIX BOJH. DHEPrus u
HMHTEHCHBHOCTL JJIEKTPOMarHUTHOH BOJIHBEL IloTOK sHepru.
Bexrtop IloiinTunra. J[laBneHHe 3IE€KTPOMAarHUTHBIX BOJIH.
H3myuenue qunons.

2.2.1.4. SI3BIK peajM3allil MPOrPaMMBI
IIporpaMma AMCIMILUIMHEL peaU3yeTcs Ha rocyaapcTBeHHOM si3bike Poccuiickoii Denepanuy.

2.2.2. YYEBHO-METOIJHYECKOE W HH®OPMAIIMOHHOE OBECIIEYEHHE
JAUCHUIIVIMHBI ®U3UKA

JIeKTPOHHBIE pecypebl (H3AaHHs)

1

Craponybuesa, I'.Il. Kypc nexkumit mo dmusmke: MexaHHKa, MONEKYIsSpHas (H3UKa,
TepMOAMHAMHKa. DnekrpuyectBo U MarueTusM / [.I1. Craponybuepa, A.A. XameHko ;
QenepanbHOE rocyaapcTBEHHOE OOIKETHOE 00pa3zoBaTEeIbHOE YUPEKIEHHE BBICIIETO
npodeccuonanbHOro obpazoBanus CTaBpOMONIBCKHI TOCYIApCTBEHHBIH arpapHbIi
yHuBepcuteT. — CraBponons : CraBponoibCKHH TOCYJapCTBEHHBIH —arpapHbIH
yauBepcuter, 2017. — 169 c. : un. — Pexum npoctyma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.
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. Huxepos, B.A. ®u3zuka 11s By30B: MeXaHWKa W MoyekyispHas ¢usmka : [16+] /

B.A. Hukepos. — Mocksa : Hamkos u K°, 2019. — 136 c. : w1 — Pexxum jgocrymna: 1o
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=116499.

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

HamkoB u K°, 2019. — 452 c. : un. — Pexum poctyma: mo momamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

. AbgnpaxmanoBa, A.X. @u3uka. DIIeKTPUIECTBO: TEKCTHI Jekimii / A.X. AGIpaxMaHOBa ;

MunucrepctBo  obpazoBaruss u  Haykn P®, KasaHckuifi  HanMOHAIBHBIHR
HCCIIENOBATENLCKHM TeXHOMOTHYecKni yHuBepcuteT. — Kasanp : Kasanckuii HaydHO-
HCCIIE0BaTENLCKHH TexHoornyeckuii yausepcutetT, 2018. — 120 c. : cxem., Tabmn., ui. —
Pexum Jocryna: o TIOJIITHCKE. - URL:

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

. @usuxa: npakTukyM. B 3 4. Y. 1. Mexanuka. MonekynspHas GH3HKa H TEpMOJIUHAMHKA

/aBT.-cocT. A.A. Xonpipes, K.J. Kopaucuk ; M-Bo oOpa3oBanus u Hayku PO ; ®IAOY
BIIO «Yp®YV uwm. Ileproro IIpesunenta Poccun B.H. Ensiuna», HukaeTarnn. TexXHoom.
uH-T (¢un.). — Huwxauit Tarun : HTU (¢) Yp@V, 2018. — http://elib.ntiustu.ru/97#target-
1649

. @usuka: npaktukyM. B 3 u. U. 2. Dnekrpoaunamuka. Konebanus U BOIHEI /aBT.-COCT.

K.W. Kopaucuk, A.A. Xonsiper ; M-Bo obpa3oBanust 1 Hayku P® ; ®TAOY BIIO
«Yp®VY um. Ilepsoro Ilpesunenra Poccun B.H. Enbiiunay, HuokHetarun. TeXHoN. HH-T
(dun.). — Hioxawit Tarun : HTU () Yp@V, 2018. — http://elib.ntiustu.ru/97#target-1650

. Ouspyeckuit npaktukym: B 3 u. U. 1. Mexanuka. MonekynsapHas ¢usuka u

TepMoauHamMuKa /aBT.-cocT. A.A. XoameipeB, K.W. Kopuucuk; M-Bo 006pazoBanus u
Hayku P@ ; ®I'AOV BIIO «Yp®V um. Ileproro IIpesunenta Poccun b.H. Enpunnay,

Huwxrerarnn. texson. uH-T (¢mn.). — Hmwxuuit Tarmn : HTU () Yp@V, 2018. -

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

IleuaTHbIe H3MaHUS
He ucnone3syrores

HpOCl)eCCHOHaJIBHbIe 0a3bI JAaHHbIX, nmbopmaunomlo-cnpaBquue H TIIOHCKOBLIC

CHCTEMbI

6. OnexTpoHHO-OMOMMOTEeuHAs cucTeMa «Jlanby https://e.lanbook.com

7. OnexTtpoHHO-OMOnMMOTE4HAss  cucTeMa  «YHuBepcuTeTcKas  bubmmorexka  OnnaitH»
http://biblioclub.ru/

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

9. http://school-collection.edu.ru — e¥Has KOUIEKIMS IA(PPOBHIX 00pa30BaTEBLHBIX PECYPCOB

10. http:/fcior.edu.ru - DenepanbHblii HEHTP HHOOPMAIMOHHO-00PA30BATEFHBIX PECYPCOB

(OLOP)

HCPHOIIH‘-ICCKHC H3JaHUsA

1.

2,

Bectauk Mockosckoro ynusepcureta. Cepus 3: @usuka. ACTpOHOMHES -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508
Bectauk Cankr-IletepOyprekoro ynuBepcutera. @u3nka U XUMus -

https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

. WmxenepHO-bH3MUECKHii KypHAIT -

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

. Hayuno-monynsipHsiii hu3uKo-MaTeMaTHuecKii xypHan « KpanT» - https://kvant.ras.ru
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¥ 0o oy

XKypnan Texuuueckoit busuku - http:/journals.ioffe.ru/journals/3

Marepuansi nas aun ¢ OB3

Becy komrent DOBC mnpencraBneH B Bume (aiiloB crnenuanisHOro QopMara  ais
BOCIIPOM3BEICHUS CHHTE3aTOPOM PEYH, a TaKke B TECTOBOM BHJE, IPHTOJHOM IUIS IPOYTEHHUS C
HCMONIb30BaHMEM SKPAHHOM JIyNbl H HACTPOWKOH KOHTPACTHOCTH.

JKypnan skcriepuMeHTaIbHOM U TeopeTHdecKoi Gpu3uKH - http:/jetp.ac.ru/cgi-bin/r/index

VuebHas pu3smka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

@usuueckoe oOpa3oBaHue B By3ax - http://pinhe.lebedev.ru

2.2.3. MATEPHAJIbBHO-TEXHHYECKOE OBECIIEYEHUE JUCIATIINHBI

OHU3UKA

Ceenenusi 00 OCHAMIEHHOCTH JHCHMILIHHBI CHENHATH3HPOBAHHBLIM M J1a60PaTOPHBIM
o0opynoBaHHEeM H NPOrpaMMHBIM o0ecnedeHHeM

HaumeHnopanue Ilepeuenn
CHIeLHAILHBIX OcHalleHHOCTh CrelHaIbHBIX HIPOrpaMMHOTO
Ne Bun zansatuit MOMEILIEHHH U MOMEILLEHHH H MIOMELLeHHH 1is obecrieyeHus.
i NOMelleHHH ais CaMOCTOATENbHOM paboThl PexBU3UTHI
CaMOCTOATENbHOM MOATBEPKIAIOLLEro
paboTel JIOKYMEHTa
1 Jlexuun Vyebnas aynutopus | Mebensb ayMTOpHas ¢ | OnepauunoHHas cucTeMa
s NPOBEAEHHS | KOJMUecTBOM pabounx Mect B | Windows, opHcHBI
JEKLMOHHBIX COOTBETCTBMM ¢ KonauyecTBOM | makeT Microsoft Office
3aHATHH CTY/IEHTOBR, paGouee mecto | Joroeop Ne 43-12/1712-
npenojasarens, nocka | 2019 ot 18.11.2019.
ayMTOpHas. Cucrema
KomnetoTepHas TEXHUKA: | BUAEOKOH(epeHLIHii
KOMIUIEKT (nepeHocHoro — ecnM | Apache Openmeetings
aynutopus He  obopynoBaHa | Cuctema
CTauMOHAapHbIM o0opyaoBaHMEM) | yrpaBieHHs Y4eOHBIM
NPOEKLIMOHHOTO  000pyIOBaHMA: | KOHTEHTOM M
HOYTOYK/KOMIIBIOTEP, TNpPOEKTOp, | 00yueHHeM LCMS
NPOEKLIMOHHBIH SKpaH/a0cKa. Moodle
2 ITpaktuueckue | Yuebnas ayautopus | Mebensb ayIMTOpHas ¢ | OnepaioHHas cucTemMa
3aHATHA st NPOBEAEHH | KoH4ecTBOM pabouux Mect B | Windows, oducHsIi
MPaKTHUECKHX COOTBETCTBHM C KOJHYecTBOM | makeT Microsoft Office
3aHATHIA cTyneHTOB,  pabouee  mecrto | orosop Ne 43-12/1712-
rpenojaearens, nocka | 2019 ot 18.11.2019.
ayMTOpHas. Cucrema
KomnblotepHas TEXHUKa: | yrpaBjieHHs yueOHbIM
KOMIUIEKT ([IEpEHOCHOTO — €CIIH | KOHTEHTOM H
aynutopus  He  obopynoBana | oOyueHHEM LCMS
CTallMOHapHbIM obopyznoBanueM) | Moodle
MPOEKLHOHHOTO 00OpYyAOBAHHS:
HOYTOYK/KOMIBIOTEpP, TNPOEKTOP,
NIPOEKLIMOHHBIH 3KpaH/focKa.
3 JlaGoparopHele |YueOHas ayautopus | Mebens ayaAUTOpHas ¢ | He tpebyetcs

paboTsl

ans TIPOBEAECHUS
nabopaTopHbeIX paboT
Ne 322 Jlaboparopus
obmei u
SKCIIEPHMEHTAIBHOMH

KONUYECTBOM pabouux MecT B
COOTBETCTBUHM C KOJIMYECTBOM
cTyneHToB,  pabouee  MecTo
npenoaaearens, Jocka
ayJauTopHas.
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du3HKH

Ob6opynosanue,
COOTBETCTBYHOLIEE T’]’JCGOBaHl‘IﬂM
opraHu3alMH ydyeOHOro npoiecca
B COOTBETCTBHHM C CaHHTApHbBIMH
TNPaBUJIAMH W HODMaMH:
Veranopka «M3ydenue 3akoHa
IHHAMHUKH BpaIiaTeIbHOro
JIBIKEHUA» — 1 IIT.
VYcranoBka «Heympyroe
coyaapeHue GU3MUECKHX
MasTHHKOB» — | IIT.
VYcranoska «OnpeneneHue
MOMEHTa HHEpPIIMH MaxOBHKa»
—1 mT.

VYcranopka «O00pOTHEIH
bu3uvecKkuii MasTHUK» — 1 WIT.
VYcranoBka «JIBHxKeHHE 1O
HAKJIOHHO# ToCKoCcTHY — 1
LT,

VYcranoBka «M3y4yeHue 3akoHa
COXpaHeHHs UMIyJbca» — 1
IIT.

YeraHoBKa 1st OIpeIeIeHHs]
BSI3KOCTH KHIKOCTH — 4 IIT.
VYceranoBKa 1st ONpeieieHHs]
MOJISPHOM MaccChl H INIOTHOCTH
BO3JlyXa — 3 IIT.

Kabuner anexTpocHaOxeHHs
¢bu3uxku KOCO — 1 — 1 mr.
Hacoc BakyyMHEIH
Komogckoro — 1 mir.

Becr1 anextponnsie
(maboparopHble, TOUHOCT —
0,01 r)— 3 mr.

Mynsrumerp (tun 890) — 3
IIT.

YcranoBka «3yuenue
BSI3KOCTH BO3ayXa» — 1 mT.
VYcranoBka «OnpeneneHne
OTHOIIEHHS TeTNIOEMKOCTEH
BO3ITyXa» — 1 miT.

Vuebnas aynuropus

TS

NIPOBE/ICHHS

nabopaTopHbIX pabot
Ne 324 Jlabopatopus
3NEKTPHYECTBA H
MarHeTH3Ma

Mebens ayJIUTOpHas c
KOJIMYECTBOM pabouHx MecT B
COOTBETCTBHM C  KOJHMYECTBOM

CTydeHTOB, pabouee  MecTO
npernoaapaTes, JOCKa
ayaIMTOpHas.

Ob6opynoranue,

COOTBETCTBYIOLIEE TpeboBaHHAM
opraHM3aluM y4ebHOro mpouecca
B COOTBETCTBHH C CaHHTapHBIMH
NpaBHJIaMH U HOpMaMH:

VcTaHOBKa 1O OMNPEENeHHIO
COMNMPOTHBJICHHA NMpPOBOJHHKA

He Tpebyercs
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MeToioM YUTCTOHA — 3 10T.
YcraHoBKa MO ONpeneneHHro
2]IC HCTOYHHKA TOKa
KOMIEHCALMOHHBIM METONOM — 3
IIT.

VceraHoBKa MO ONpENENeHHIo
TFOPH30HTAJIbHOM W BEPTUKAIbLHOH
COCTaBJIAIOLIMX HHOYKLHH
MarHMTHOrO nos 3eMyiu — 3 IT.
VeraHoBka Mo ONpeneneHHIo
touku Kiopu Hukens — 3 wr.
VeraHoBka 10 ONPEfie/IEHHIO
YIENBbHOrO 3apaja JIEKTPoHa — 3
IIT.

VYcTaHoBKa MO M3yueHUIO paboTl
xonebaTeNbHOrO KOHTYpa — 3 1T.
VeraHoBKa i CHATHSA KPHBOH
HaMarHHYeHHOCTH
¢deppoMardHeruka — 3 LIT.

Mebenb aynuropHas ¢ — Cucrema
Vuebuag aymsropus KOJIMYECTBOM paboyunX MecT B BuneOKOHd)epeHugﬁ
KOHCYIETALME ko il e COOTBETCTBUH C KOJHYECTBOM Apache Openmeetings
Y. 0 AJ1s1 NIPOBEAECHHA 6
RO T CTyZIeHTOB, pabouee MecTo CeobonHo
npernojaearens, 10cKa pacnpoctpansemoe 10
ay/IMTOpHas C OTKPBITBIM KOAOM
Texywmumii Vuebnas aynuropus | Mebenb ay/IMTOpHas ¢ | OnepauronHas cucrema
KOHTPOJIB, st npoBesieHus | konudecTBoM pabounx Mect B | Windows, oducHsli
IIPOMEXyYTOUHasl |TEeKYLIEero KOHTpOJiA U | COOTBETCTBMM ¢ KonuuvecTBoM | makeT Microsoft Office
aTTecTaLus NPOMEKYTOUHOH ctynentoB, pabouee  Mecto | Jlorosop Ne 43-12/1712-
aTTecTallu Ipenojasarens, nocka | 2019 ot 18.11.2019.
ayauTopHas Cucrema
yTipaBleHHs y4eOHBIM
KOHTEHTOM U
obyuyeHHEM LCMS
Moodle
CamocrosTensH | YyeOnas ayaurtopus/ | Mebenb ayIUTOpHas ¢ | OnepaunoHHas cuctema
as pabora [Tomernenus ans | konpuecTBoM paboumx Mect B | Windows, O(HCHEIH
CTYAECHTOB CaMOCTOSTEIbHOH COOTBETCTBHMM ¢ KoauyecTBOM | makeT Microsoft Office,
paboTEI ctynenToB, pabouee  mecto | dorosop Ne 43-12/1712-
o0y4Jaronmxcs npernojasarens, nocka | 2019 or 18.11.2019.
ayJUTOpHAs. Horosop Ha
KomnstotepHas TEXHHUKa: | Mpe0CTaBIeHHE
NEPCOHANBHbIE KOMIBIOTEPBI, | TOCTOSHHOIO JOCTYyMa K
nepHepuiiHble ycTpolicTBa, | cetu  HMHrepuer  or

YCTpOiCcTBa MOMKIIOYEHHUS K CETH
HnrepHer, JOCTYN B
3NIEKTPOHHYI0  HH(OPMALMOHHO-
obpazoBatenbHyto cpeny HTH
(dbunnana) VYpdVY, kommiaekr
JHLUEH3HOHHOTO  MPOTPaMMHOTO
obecrnieyeHus

30.12.2019 Ne 800037
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