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Pazgen 1. OBIIIASA XAPAKTEPUCTUKA MOOYJISA

Hayuno-dyHaameHTaIbHBIE 0CHOBBI NPodecCHOHAIBLHOM 1esiTeTbHOCTH
1.1. AHHOTanMA coepP:KAHUS MOAYJIsI

Moayne orHocHTcss K 0a3oBoi wacTH 0Opa3oBaTeNbHBIX INPOrpaMM BCeX HHIKEHEPHO-
TEXHHYECKHX HAaNnpaBlIeHHH IIOATOTOBKM M SBIsSeTcS O0f3aTEeNbHBIM [ BCEX CTYAEHTOB,
ofyJaromuxcs M0 JAaHHBIM HampaBineHusM. Jlucrummael «MartemaTtukay, «@u3nuka», BXOIIIINE B
MOJyIb COCTABISIOT OCHOBY IOATOTOBKH CHEIMAINUCTOB MHKEHEPHO- TEXHHYECKHUX HaIpaBlICHUH,
ABNASACH (DyHAaMEHTaNbHOM 0a30if WX ycremHod esTenbHOCTH. B mpoliecce oOyueHHS 3THM
OUCHUIUIMHAM (QOPMHPYIOTCS Hay4yHOE MHPOBO33pEHHE, BiafieHHe (H3UKO-MaTeMaTHYECKHM
ammapaToM W MeTogaM#u (M3MYECKHX HCCIETOBAHMM C LENBI0 YCIENIHOTO OCBOEHHS CIEIMalIbHBIX
TUCHHIUTAH. VHTerpupoBaHWe 3HAHWH O HpHUpOIE MaTepuH, GU3MYECKHX 3aKOHOB M BIaJCHHE
(hHM3HKO-MaTeMaTHUECKHM anlapaToM B CMEKHBIE HAyKH IMO3BOJSET CTYJICHTY palMOHabHEE H
a¢deKTHBHEE HCIONH30BaTh IONY4YEeHHbIE B XoAe O0Oy4eHHS KOMIIETEHIMH [UIS pEIleHHs
npodecCHOHATBHEIX 3a/1a4Y.

Mucuumnnuaa «MaremaTuka» (opMupyeT a3y HayyHBIX 3HAaHHMH CIEIMATHACTOB, a TaKKe
peanu3yeT  pa3BUTHE HMHTEUIEKTYaJIbHOIO IIOTeHIWana M (OpMHUpPOBaHME IO3HABATENBLHOH
AKTHBHOCTH B TBOPYECKOM JeATEeTbHOCTH.

Juciummuna «®usuka»y ¢opmupyeT y oOydarommxcss CIOCOOHOCTH KOMIUIEKCHO H
rpaMOTHO aHAJIM3UPOBATh (PU3HYECKHE TIPOIECCHl; HCIIOIE30BaTh COBPEMEHHBIE TEPMHHBI U NIOHATHS
B 0071aCTH €CTECTBEHHBIX HAYK

1.2 Ctpykrypa 1 00beM Moay.Jist
O6bemM AHCUMITHH dopma MTOrOBO#H
No - MOJYJifl M BCEro MPOMeKYTOHHOI aTTecTalHH
sl épedeHb AHCUMILIHH MOAYJIS MOJYJIfl B 324€THBIX | 10 AHCHHMIUIMHAM MOAY.JISl H B
eIHHHIAX H Yacax EJIOM IO MOIYJTI0
MaremaTtHka 10/360 DK3aMeH,
1.
9K3aMeH
duszuka 8/288 DK3aMeH,
2.
3K3aMeH
HE TPeYCMOTPEHO
18/648
HUTOI'O o monymo:

1.3 ITocarenoBaTe/IbHOCTH OCBOEHHSA MOIYJ/Is B 00pa3oBaTe/ibHOH porpaMmme

IIpepekBH3HTBI MOAYJIf

ITocTpeKBH3HTLI H KOPPEKBH3HTHI Mogyns «CnenuanbsHele pa3elbl Hay4Ho-
MoayJifl (yHIaMeHTAJIBHBIX OCHOB NPpoGecCHOHANbHOMN
JesITeTIbHOCTHY.




1.4. Pacnpenesenne KoMneTeHI il M0 THCHHILIAHAM MOIYJIs, INIAHAUPY€EMbIe Pe3yabTAThI
00y4eHus (MHAMKATOPbI) 110 MO0

Wsydenne MHCIMIUIMH MOXYIS IIpelycMarpHBaeT (OPMHPOBaHHE KOMIETEHLHH IOCPEACTBOM
IOCIIE0BATEIEHOIO OCBOCHHS pe3ylbTaToB 00yYeHHs Ha OINpENEICHHOM YPOBHE CIIOXKHOCTH
COmepyKaHHUS.

Pesynerarel o0ydeHHS IO IUCIHMIUIMHE — 3TO KOHKPETHBIE 3HAHUS, YMEHHS, ONBIT M IpyTHe
pe3ysibTarhl (conepKaTelbHble KOMIIOHECHTEI KOMIIETEHIHH ), KOTOPBIX IUIaHUpYeTCs JOCTHYb Ha JTame
H3YYECHHs] TUCIMILIMHBI MOXYIIS, M KOTOPbIE NOJDKHBI OyayT IPOJEMOHCTPHPOBAHE] 00YJarOIIMMHUCS H
OLICHEHBEI  IpENOJABaTelieM II0  HHAMKaTOpaM/H3MEpSEMBIM  KDHTEpHSAM, BKIIOYCHHBIM B
GopMyIHpPOBKY pe3yIbTaTOB 00yUCHHUS.

Mupukartop — 310 mpu3Hak / cMrHan/ Mapkep, KOTODBIH IIOKa3blBaeT, Ha KakOM YpPOBHE
obyuaromuiics JO/KEH OCBOMTBH Pe3yJibTaThl OOYYeHHsS M MX IPeIbsBJICHHE JOJDKHO NOATBEPIMTH
¢aKT ocBOEHHS IPEIMETHOTO CONEPAKAHMS TaHHOU TUCIMIUIMHBL

WHAMKaTOpsl YYMTBIBAIOTCS IpPH BHIOOpPE M COCTAaBICHHH 3alaHHi KOHTPOJIBLHO-OLEHOYHBIX
MEpONpPHUATHI (OLEHOYHBIX CPENCTB) TEKYIIEel U IPOMEXKYTOYHOM aTTeCTaLluH.

Ilepeuens
Kon v HaumeHOBaHHe ILianupyembie pe3yabTaThl 00y4eHHs
AHCIHILIHH
KOMIIETEeHIHH (MHAUKATOPBI)
MOIYJIfl
1 2 3
Maremaruka OIIK-1. Cnocoben

bopMyIHpPOBATE U pemars | 3uams:
3371349, OTHOCAIIMECA K ® OCHOBHBLIE [IOHATHS H METOJIBI
npoecCHOHANBHOM AHAJTMTHYECKOH I'eOMETpHH,
ACATCIBPHOCTH, IIPHMCHA MaTeMaTHYeCKHi aHalu3 U TUHEHHYIO
(yHIaMeHTalbHbIE 3HAHAS anreOpy; NOCIEN0BATENEHOCTH H PAIEL,
OCHOBHBIX muddepeHIHATEHOE M HHTETPAIbHOE
3aKOHOMEPHOCTECH HCUHCIIeHHE, Tu(depeHMalIbHbIe
PasBUTHA IIPHPOLBI, ypaBHEHHS.

yeJIoBeKa 1 00ImecTBa.

Vmems: .
e INPUMEHATh MaTEMAaTHYECKHE METOIBI

JUIs peIleHHsA MPAaKTHYECKHX 3a1a4d B

obnacTH npodeccruoHaIbHOI
NEesTENbHOCTH.
Bnaoemy:
e B OpraHu3aIuu coOCTBEHHOI

NIESTENBHOCTH, B BEIOOpE THIIOBBIX
METOJOB M CIOCOOOB  BBINOJHEHUS
3a1a4, B YMEHHH aHaIN3HPOBATh,
CpaBHMBaTh H  OLEHHBaTb  HX
pEe3yIbTaThl, MCIOJB30BaTh OCHOBHEIE
METOJbI M TPHEMBI MAaTeMaTHKH s




PENICHH TPAaKTHYCCKUX 3a4a4.

OIIK-2. Criocoben

(b opMaTH30BLIBATE H
peliaTth 3a1a4u,
OTHOCSIITHECS K
npodeccHoHATEHOHI
JeSTeIbHOCTH, UCTIOJB3Ys
METO/IEI MOJIETUPOBAHHUS U
MaTeMaTH4eckoro
aHammM3a.

Suame:

° OCHOBHEIE TIOHATHS  KJIACCHUYECKOIH
MaTEMaTHKH.
Yumems:
® NIPUMEHSATH MaTeMaTHYECKHE METOIbI JJIs
peleHHs MpohecCHOHATBHBIX 3a/1ay.
Bnaoemuw:
e METOJaMH MAaTeMAaTH4YeCKOro OIMHCAHHS

M MOJIEJIMPOBAaHHUS IMUPOKOTO Kiacca
(u3HYECKHUX SBIECHHUH H IPOIECCOB,
OIpeeNSIONIIX TPUHIIUIIBI PaboThI
Pa3THYHBIX TEXHUYECKHX YCTPOHCTB.

OIIK 3. Cnocoben
IPOBOJIHMTE HCCIIEIOBAHUS
M M3BICKAHMA IS
pelleHH s TPHKIIaJHBIX
WH)KEHEPHBIX 33714
OTHOCSIIHXCH K
poheCCHOHATBHOM
JIeATENBHOCTH, BKITFOYAs
IIPOBEICHHE H3MEPEHHH,
ITaHUPOBAHHE U

Snamo:
“ TEOpETHYECKHE OCHOBBI, OCHOBHEIE
HOHATHSA, TEOPEMbI MATEMaTHKH;
Ymemo:
® [IOHMMATh, M371araTh  AHAIM3MPOBAThH
0a3oByr0 HHOPMAITHIO;
Braoemy:
e MaTeMaTHYeCKMMH MeTOJaMH
00paboTky ¥ aHaM3a HHPOPMALUH B

obnacte npodeccuoHaTBHOM

[IOCTaHOBKY
SKCTIEPUMEHTOE, JIeATeNLHOCTH.
HHTEPIIPETALHIO
MIOJYYEHHEIX pe3yIbTaToB.

du3uka OIIK-1. Coocoben 3namn:
(hopMyTHpOBaTh ¥ pelarh ° OCHOBHEIE ITOHATHS, 3aKOHBI U MOJEIH
3a7a4M, OTHOCAIIIHECS K MEXaHUKH, 3JIEKTpHYECTBA H
npodecCHOHATBHOU MarHeTusMma, KoJyiebaHuifi U BOIH,
IEATEIEHOCTH, IIPUMEHSIA CTAaTHCTHYECKOM (bH3UKH 5
(byH1aMeHTalIbHBIE 3HAHHUS TEPMOJHHAMHKH;
OCHOBHBIX ] OCHOBHBIE (hH3UYECKHE BEIHYMHEI H
3aKOHOMEPHOCTEH (pusugeckre KOHCTAaHTBI, 150:¢
pa3BHTHSA IIPUPONEL, ONlpeNieICHHE,  CMBIC]I, CIoCcoDBI  ®

yenoBeKa U obIrecTsa

CIHUHHUIIBI HX H3MCPEHH A,

. byHIaMeHTaIbHBIE busznyeckue
OIBITHI, HX POJIb B Pa3BUTHH HAYKH;
2 HasHaueHWe M IPUHIOUNBI OEHCTBHA

BakKHEHIIMX Qu3HuecKux mpudopoB.
Vuems:

e OOBICHUTH OCHOBHBIE HAOIOIAEMBIE
TIPUPOJIHBIE U TEXHOTCHHBIE SIBJIEHUS U
3¢ deKTHI ¢ mo3uIHi HyHAaMEHTATBHBIX
(H3UYECKHX B3aUMOJICHCTBHIH,




HCTOJIKOBBIBATE CMBICTT (PH3HYECKHUX
BEJIMYMH H ITOHSATHH;

3aIACHIBATH YPABHEHHUS ISl (PHU3HMUIECKUX
BEIMYMH, 3aIIUCHIBATH YPABHEHHS
npoliecca 1 HaXOIUTh €0 PEIIEHHE;
paborars ¢ npubopaMu 1 060pyI0BaHHEM
COBpEMEHHOH (pu3HyecKoii TabopaTopuH;
HCIOJIBE30BaTh Pa3/IMUHbIE METOIHMKH
bH3UYECKHX H3MepeHui 1 00paboTKH
SKCHEPHMEHTABHBIX JaHHBIX, B TOM
qyiclie C IPHMEHEHHEM KOMIIbIOTEPHOM
TEXHHKH U HH()OPMALMOHHBIX TEXHOJIOTHi
TIpH peleHNH 3a1ay;

HCIIOJIB30BATh METOIB! (HH3UIECKOr0 U
MareMaTH4eCcKOTr0 MOJIeTMPOBaHHs, a
TaKKe MPHMEHSTE METOIBI (PH3HKO-
MaTeMaTHYeCKOT0 aHaIn3a K PELIEHUIO
KOHKPETHBIX €CTECTBEHHOHAYYHBIX H
TeXHUYECKHUX IIpobieM

Bnaoemn:

HaBBIKAMH HMCIIOJIE30BAHUS METOI0B
(u3ugecKoro MoJEIHMpPOBaHHS B
HHKEHEPHOI MPAaKTHKE;

NPHMEHEHHS] OCHOBHBIX METO/IOB
(H3HUKO-MaTEMaTHYECKOTO aHaIH3a 11
peLICHHs €CTECTBEHHOHAYYHBIX 3a1a4;

[IPaBHJIBHOM AKCILTyaTallud OCHOBHBIX
npubopoB 1 06opyI0BaHHU
COBpEMEHHOM (pU3HUeCKoi
nabopaTropuu;

00paboTKH U HHTEpIpeTaliH
Pe3yNBTaTOB YKCIIEPUMEHTA, B TOM
9HCITE ¢ IPHMEHEHHEM KOMIILIOTEPHOM
TEXHHKH ¥ WH(OPMAIIMOHHBIX

TEXHOJIOTHH.

OIIK-2. Cmocoben
(hopMaTH30BHIBATh H
peraTh 3a1auH,
OTHOCSIIHECS K
npoheCCHOHAIBHOM
JeATENIBHOCTH, HCIIOIB3YS
METOBI MOJETHPOBAHUS U
MaTeMaTH4eCKOT o
aHaIM3a.

3name:

dyHIaMeHTaNbHEIe buznyeckue
IOHATHS W TEOPHH KIAcCHYECKOH H
COBpeMEHHOH HU3HKH.

Ymems:

HCIIOJIB30BATh 3HAHUS 0 COBPEMEHHOH
(u3HUEeCKON KapTHHE MUPA M SBOJIFOLIHI
BcenenHo#, mpocTpaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHHH
BELIECTRA JUIS IOHUMAaHHsl OKPYKaOIIEro
MHpa U SBJIEHUH [IPUPOLIEI;

IIPUMEHSATE (PU3HKO-MaTeMaTHYeCKHe
METOJIBI VIS CO3JIaHHs! HOBBIX CPEZICTB
H3MEPEHHUS], METOJI0B H3MEPEHHS H
METO/IMK H3MepeHHuit, pazpabaTsiBaTh U

npeaiaraTh IiaH IIPOBCJICHHUA




(bH3HYECKOr0 HCCIe0BAHMS,
(OopMyIHPOBaTh BHEIBOJIEL, OLIEHUBATE
COOTBETCTBHE BHIBOJIOB MOTYYEHHBIM
JAHHBIM, OLICHUBATh HAYYHYIO 1
MPUKIIAJHYIO 3HAYUMOCTh CBOEH
pa3paboTKH.

Braoemy:

e MeToZaMu (PUIUKO-MaTeMaTHIECKOTO
OIMCAHUS U MOJETHPOBAHHS LIMPOKOIO
Kiacca QU3NYECKUX SBJICHUH H
MIPOLIECCOB, ONPEAEIAIOLINX IPHHIUIIBI
paboThl pa3IMYHBIX TEXHHYECKHX
YCTPOMCTB.

OIIK 3. Coocoben
MIPOBOIATH HUCCIIEI0BAHUS
¥ HU3BICKaHHS IS
PELIeHHs TPHKIIATHBIX
WH)KEHEPHBIX 3a71a4
OTHOCSIIHXCS K
npodecCHOHATBHOM
JeATeNbHOCTH, BKJIIOYAs
IIPOBEJICHHE H3MEPEHHIH,
IUTAaHUPOBAHHE H
TIOCTAHOBKY
IKCIIEPHMEHTOB,
HHTEPIIPETAIHIO
NOJIYYEHHBIX PE3YJIbTATOB

Suame:

. TEOPETHUECKHE OCHOBBI, OCHOBHBIE
[OHSTHS, 3aKOHBI H MOJEIH MEXaHHKH,
MOJIEKYJISIPHOM (DM3HMKH, DIIEKTPHYECTBA
i MarHeTu3Ma, TeopuH KonebaHuH H

BOJIH, TePMOHHAMHKH "
CTAaTHCTHYECKOH (PH3UKH;
Vuems:
® [OHHMMATh, H3/IaraTh U KPUTHYECKH
aHAJTM3HUPOBAaTh OA30BYIO

obmedu3nyecKyro HHGopMaIuio;
Bnaoems:
e (hH3MYECKHMH M MaTeMaTU4EeCKUMH

MeTonaMH 00pabOTKH M aHaIK3a
uHpopManuu B obractu obmei
(bHU3HKH.

1.5 ®opma obyuenus

Peanmzanuss MOy IpeayCMOTPEHA sl 00Y4aoMXCs 110 OYHOM, 0YHO-3209HOH M 3a0YHOM

bopmam.
PA3JIEJI 2. IPOTPAMMbLI MO Y JIS1
Hayuyno-(yHaamMeHTalbHBEIE OCHOBEI IPOGECCHOHANBHON JEATENIBHOCTH
2.1. PABOYASI ITPOT'PAMMA JUCHHUITIIMHBI
MATEMATHKA
Paboyas mporpaMma JUCIHIUTHHBI COCTABIIEHA aBTOPaMH:
Ne n/m | @amuusa Umsa OTyecTBoO i HoxHOCTH Honpaznenenue
yueHoe 3BaHHe
1 Hemuna Enena KaHJ. (pu3.-MaT. B - éiggg;iﬁ;ﬁ;q}{
JleoHH1I0BHA HayK, JOLEHT dr B pasaRamTa




2.1.1. COAEP2KAHUE U OCOBEHHOCTH PEAJIM3AIIMA JUCHHUIIVIMHBI 1

MATEMATHKA

2.1.1.1. TexHo.10ruu 00y4eHHs, HCIIOJIb3yeMble NPH H3YYeHHH THCUUILTHHLI MOLY I

CmemanHoe 00y4YeHHe ¢ HCI0JIE30BaHieM OHIaifH-Kypea.

2.1.1.2. Ilnanupyembie pe3yabTaThl 00y4eHHs (MHAHKATOPLI) 10 JHCHHILIHHE 1

Kon u HanMeHoBaHHe
KOMIICTCHIIHH

IInaraupyemeble pe3yabTaThl 00y4eHHs (MHAMKATOPBI)

OIIK-1. Cnocoben
(dhopMyIHpOBaTh U pelnarh
3aJa4d, OTHOCSIIHECS K
npohecCHOHATBHON
NEATETbHOCTH, IIPUMEHA
(dhyHIaMeHTalbHbIE 3HaHUs
OCHOBHBIX 3aKOHOMEpHOCTEH
Pa3BHUTHS IPUPOJIBL, YETIOBEKA
u o0mecTBa.

namy:
® OCHOBHBIE NOHATHS M METO/Ibl aHATTUTUIECKOH T'€OMETPHH,
MaTeMaTHIeCKHH aHaIHu3 U THHEeHHYI0 anrebpy;
TIOCIIeIOBATEIFHOCTH | PAEL, T depernmansHoe 1
HHTETrpalbHOe HeUHcIeHue, nuddepenunansabe
ypaBHEHHS.
Yuemn:
®  IIPUMEHSTH MaTEMAaTHYECKUE METO/IBI VIS PEICHHS
TIpaKTHYECKUX 3a71ay;
®  HCIOJB30BaTh METOABI MaTeMaTHYECKOr0 MOJEIMPOBAHHS, a
TAKKe IPUMEHSTH METOIBI MaTEMAaTHYECKOT0 aHaIM3a K
PEIEeHHIO KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHHYECKUX IpodieM
Bnaoemp:
®  HaBEIKAMH HCIIOJH30BaHHS METOJ0B MaTeMaTHYECKOTO
aHajHM3a B HH)KEHEPHO! NTPAKTHKE;
© HaBBIKAMH IIPUMEHEHUS] OCHOBHBIX METO/IOB
MaTeMaTH4YeCcKOTo aHal|3a ISl pelIeHus
€CTeCTBeHHOHAYYHBIX 33/1a4.

OIIK-2. Cnocoben
¢hopMann30BBIBATE U pellaTh
3a]]auH, OTHOCSIIHECS K
npoecCHOHATBLHOM
JIESITeIbHOCTH, UCTIOIB3YS
METO/1bl MOJIETUPOBAHUS H
MaTeMaTHYeCKOro aHaIM3a.

3name:
. OCHOBHBIE ITOHATHS KJIACCHYECKOH MaTeMaTHKH.
Ymems:

® TIPUMEHATH MaTEMaTHYECKHE METO/IBI I PEICHUs

npodecCHOHATBHBIX 3a71a4.
Braoemy:

e METOJIaMH MaTeMaTHYeCKOT0 ONHUCaHHs H MOJIEIMPOBaHHS
HIHPOKOTro Kj1acca GU3HUECKUX SBIECHHH M IPOIIECCOB,
OIIpe e ISFOIMX IPHHITUIEI PA0OTHI Pa3IMYHEIX
TEXHUYIECKHUX YCTPOHCTB.

OIIK 3. Cnocoben
IIPOBOJUTE HCCIIENOBAHHUSA H
M3BICKaHUs JUIS pellIeHUs
MIPUKJIATHBIX HHIKEHEPHBIX
3a]]a4 OTHOCSIIMXCS K
npodeccHOHATBEHOH
JIEATENBHOCTH, BKIIIOYAs]
NIpOBeJICHHE H3MEPEHHH,
IUTAHUPOBAHHUE U ITIOCTAHOBKY

3namy:
e TEOPETHYECKHE OCHOBBI, OCHOBHBIE NOHSTHS, TEOPEMBI
MaTeMaTHKH;
Vmemn:
e IIOHHMATh, H3IIAraTh 1 aHAM3MPOBATH OA30BYIO
HH(OPMAITHIO;
Bnaoemy:
o MaTeMaTHYECKHMH MeToJaMH 00paboTKH U aHanu3a
uH(popMauuH B 061acTy npodeccHoHaIbHOH
JIeSITEILHOCTH.




SKCHEPHMEHTOB,
HHTEPIPETaLHIO
IIOJIy4eHHBIX PE3yJIbTaTOB

2.1.1.3. Conep:xaHue THCHHILTHHBI 1

Koa
pa3aesioB
H TEM

Paznen, Tema
JHCIHIIHHbI

Conep:xxanne

P1

Teopusa MaTpuu 1
onpeaeauTeei

Anrebpandeckue oOmepalMM Haa MaTpHIaMH M HX
cBoiictBa. Ompenenutenu M UX CBoicTea. PasznoxeHue
ONpENeNnuTeNIi 0[O CTpOKe MM cTonbumy. MeToasl
BBIYHCIICHHS OTIpeCTTUTENEH. YMHOXKEHHE
onpenenuteneii. Panr wmarpunsl. CpoiictBa paHra
MaTpuipl. Bermcnenuwe panra Matpunel.  ObpaTtHas
MaTpHIIa U CIOcoOb! BHIYUCIECHHS €€

P2

CucremMbl JIHHEHHBIX
aaredpanvecKux
YPAaBHEHHUH

DneMeHTapHBIe TpeoOpa30BaHHs W SKBHBAJICHTHOCTH
CJIAY. TlpuBeneHue cHUCTEMBI K CTYNEHYAaTOMY BHIY.
KoopnunatHeie, MaTpuuHble U BEKTOpPHbIE (OPMEI
samucu CJIAY. Teopema Kpamepa. Mertox Taycca.
Oobmas Teopust MUHEHHBIX cucTeM. DyHIaMEHTaIbHBIIA
Habop pemieHHil OnHOPOIHOH cucTeMbl. CBfA3b MEXIY
peleHusIMHA OTHOPOAHOM H HEOJHOPOJIHON CHCTEM.

P3

BekTopnas anrebpa

OcHoBHBle ompeneneHus. JIMHe#HBIE oOnepalud Haj
BekTopamu. [leficTBHS Haj BEKTOpaMH, 3aJaHHBEIMH
npoeknusiMu.  CkanspHOe, BEKTOpHOE, CMEIIaHHOE
[pPOM3BEJEHHsT BeKTOpOB. BexTopHOE NpOCTPaHCTRBO.
bazuc

P4

AHauTHYECKAA
reoMeTpHs Ha
IIOCKOCTH

VpaBHeHus mpaMoii Ha  IUIOCKOCTH.  B3ammHoe
pacIIOIOKEHUS TPsSIMBIX Ha IulockocTd. PaccrosiHMe oT
TOYKH [0 IUIOCKOCTH. KpHBEIE BTOpPOro MOpsAIKA.
KaHoHuueckse  ypaBHeHHs  napaboibl,  3IUIMIICA,
runepbonsl. [IpeoOpazoBanue koopauHar. IlpuBenenue
ypaBHEHHH KpHBLIX BTOPOTO NMOpsAAKa K KAHOHHYECKOMY
BHY

P5

AHauTHYeCKas
reoMeTpHusi B
NpOCTPaHCTBE

VpaBHEeHHME IUIOCKOCTH B IPOCTpaHCTBe. PasnuuHbIe
crocoObl  3aJaHMs. YroJl  MeXAy  IUIOCKOCTSIMH.
Pasnuunbie crmocoObl 3afaHus. YTod MEXAy NpPSMbIMH.
Yron Mexy IpsSMO# U IJIOCKOCTEIO

P6

JeMeHTapHbIe
¢pyHKUMH 1 HX
CBOiiCTBA

IToustre ¢yHKIuH, 00NacTh ONpENETICHHs, MHOMXKECTBO
3HaueHud (Qynkmuun. CmocoOpl  3amaHus  (QyHKIMH.
OcHoBHBIE  XapakrepucTuku  OyHKuuu. ['paduxu
3NIeMEHTapHBIX QYHKLHH

P7

Ilpenean:

Umncnosas IMOC/IENOBAaTEILHOCT W ee mpenen. IIpenen
dyaknuu B Touke. [Ipenen (pyHKUMM B OECKOHEUHOCTH.
OnmHOCTOpOHHHE Tipenensl. beckoHedHO Mailble H
OeckoneyHo Oonbliuue GYHKINH, X cBoHcTBa. OCHOBHBIE
TeopeMbl © Tmpenzenax. IIpH3HakM CyLIECTBOBaHMS
npenenoB. 3amedarenbHBIE IIpenensl. Teopema o
B3aHMO3aMEHAEMOCTH 5SKBHBAJICHTHBIX BEIWYUH IIpH
BBEIYHCIICHUH TIPEIEIIOB

P8

HenpepbiBHOCTH

HemnpepeiBHOCTE (QYHKIMH B TOYKE M Ha OTpPE3KE.




$hyHKUmii

PaspriBEl, BU]IbI pa3phIBOB. OpHOCTOpPOHHS
HenpeprBHOCTE. CBolicTBa (QYyHKIMI, HeNmpephIBHBEIX Ha
OTpe3Ke.

P9

AuddepenunpoBanne
$pyHKIHM oaHOI
nepeMeHHOM

[IpouzBogHas GYHKIHMH, €€ TEOMETPHUECKHH W
MEXaHHYECKHH  CMBICIL. IlpousBogHass  CyMMBI,
Ipou3BeNeHHUsd, dYacTHOro ¢GyHKIuHA. CBs3b Mexay
HENpPEepHIBHOCTEIO U auddepenimpyeMoctsio. Tabnuna
IIPOU3BO/IHBIX. Meton Jorapu(pMUYecKoro
nuddepeHIEpOBaAHHS. ITpouzpoanas CJIOXHOM,
mapaMeTpUuecKd 3aJaHHOM W  HESBHOH  (QyHKIMH.
Huddepennman QyHKIHH, TEOMETPUYECKHH CMBICI
muddepennmana. WuBapnaHTHOCTD bopMBI
maddepennmana mepBoro  mopsanka. llpumenenue
muddepennnana K NpHOTMIKEHHBIM BBIUYMCIEHHAM H
oneHke morpemHocTd. [Ipon3BoaHble U AU(GepeHIHalIb]
BhIcIIAX nopsiakoB. Teopemsl @epma, Poius, Jlarpanika,
Komm. Ilpasuno Jlonurans

P10

HUccnenosanue
¢yHKIHH oaHOH
nepeMeHHOM

[lpusHaku Bo3pacTaHuss W  yObIBaHUS  (PyHKIHH.
Bospactanue, yObiBaHHe ~ QYHKOMH.  OKCTpEMyM
¢byuaknuu.  YceloBHE — CyIIECTBOBaHMS — JKCTPEMyMa.
HauGonpllee ¥ HaWMeHbIEe 3Ha4YeHHE (YHKIHUH.
[TpoMexyTKH BBIIYKIOCTH, BOTHYTOCTH M  TOYKH
neperuba rpaduka QyHKIHH. ACHMITOTHI TIpaduka
¢dynxumu. IlomHas cxema wucciefoBaHHS (QYHKIHH H
noctpoeHue rpaduka QyHKIHH

P11

@DYyHKIIHHA MHOTHX
nepeMeHHBIX

Ompenenenne  (QyHKIMM  OBYX M HECKOJIBKHX
nepeMeHHBIX. [Ipeien U HenpephIBHOCT QYHKIHH IBYX
nepeMeHHslx.  YactHele — npomsBoanelie.  [lomnoe
npupanienne ©u - guddepeHnman  QYHKIHH  JIBYX
nepeMeHHBIX. MHBapHaHTHOCTH  (OPMBI  IIEPBOTO
maddepennmana. Ilpunoxenue guddepeHnuana K
NpHOIIKEHHBIM BhIYUCIeHusM. [Ipon3BogHas CIOXKHOH
u HesBHOM (yHKIwiA. IIpoM3BOAHAA MO HAIpPaBIECHUIO.
['pamueHT. DKCTpeMyM OYHKIMH JBYX IEPEMEHHBIX.
HauGosplllee ¥ HaWMEHbINEE 3HA4YeHHE (PYHKLIHHU IBYX
HIepEMEHHBIX B 3aMKHYTOH 00acTu.

P12

HeonpeneJsieHHbIi
HHTerpaj

ITepBoobpa3Has, TeopeMa 0 MHOMKECTBE IIepBOOOPa3HEIX.
Heonpenenenusiit mHTErpan, ero coiictBa. Tabnuna
uHTerpanoB. OCHOBHbBIE METO Il HHTEIPHPOBAHHUS

P13

OnpeneeHHbII
HHTErpaJ

[MonsiTHe ompesneneHHOro UHTerpaia. ['eoMeTpuyecKui U
(QH3AYECKHH  CMBICI  ONpeNelIeHHOIo  HHTErpaja.
®opmyna Herorona-JleiiOuuna. OcHOBHBIE CBOMCTBA H
METOALI HHTETPHPOBAHMS OIPEIENEHHOI0 MHTErpaa.
[IpuioXKeHHs: BBIYHCIEHHE IUION@AM H JIMHBL IyTH
IJIOCKO# (UTYpHI B IPSIMOYTOJILHOM M IOJIIPHOM CHCTEME
KOOpIMHAT, B IapaMeTpU4ecKoM BHZE. Brruucienue
obbema Tena Bpaienus. HecobcTBeHHbIH HHTErpan 1 u 2
pona

P14

duddepennnancurie
YPaBHEHHsI NepBoro
nopsaAKa

3amagd, MPHUBOIUMBIE K Iu(depeHIHATEHBIM
ypaBHenusM. OCHOBHBIE IOHATHS: IIEPBBI HHTErpal,
obmmii maTerpan, 3amada Komm. [luddepeHnuansHuie
ypaBHEHHs C  pa3leNAIOMMMHCH  [E€PEMEHHBIMH.
OpHOpOHBIE g depeHIaIbHbe ypaBHEHHS.
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Jluneitnele muddepeHIHANBHBIE YpaBHEHHS (MeTOX
beprymmm, METOJ BapUAaIHH IIPOU3BOJIEHBIX
IIOCTOSIHHBIX). Y paBHeHHE bepHyim

P15

JAunddepennnanbHnie
YPABHEHHS BBICIINX
NMOPAJAKOB H CHCTEMBbI
augdepeHHaATbLHBIX
YPAaBHEHHH

Teopema cymecTBOBaHMS M €IMHCTBEHHOCTH pEIIEHUs
IuddepeHIMaATBHOTO ypaBHeHUs #n-ro mnopsjaka (6e3
JI0Ka3aTelbCTBA). ITonmxenue nopsiika
b depeHIHaTEHOTO yPaBHEHHMS. Onpenenurens
Bponckoro. Kpurepuii 1MHeHHON 3aBUCUMOCTH CHCTEMBI
¢bynkuuit.  Kputepuit  nuHeHHOH — He3aBHCHMOCTH
peLIeHuH TMHeHHOro 0JHOPOIHOrO MU depeHIHaTbHOTO
ypaBHeHHs n-To mopsaka. CTpykrypa ofIuero pemeHus
JIMHEHHOrO OJTHOPOJTHOTO g depeHIanLHOro
ypaBHeHHs n-ro nopsaaka. CTpykTypa oOuiero pemeHus
JMHEHHOro  HeoxHopoaHoro U depeHIMATEHOTO
ypaBHeHHs n-ro nopszaka. [Toctpoenue obmero pemenus
JIMHEHHOTO OJTHOPOJIHOTO muddepeHIMaATEHOTO
YpaBHEHHS  RM-TO nopsaka  c MIOCTOSIHHBIMH
kosbduimenramy. MeTon BapHalUd IIPOHM3BOJIBHBIX
NOCTOSIHHBIX. Hopmamneable CHCTEMBI
b depeHIHAIBHBIX YPaBHEHUH

P16

KpartHbie HHTErpajbi

3amaum, TNpHBOASMIME K  KPaTHBIM  MHTErpajam.
Omnpenenenne nBoitHoro wuHTerpana. Ero cpoiicTsa.
Bbruncnenue JBOMHBIX HMHTErpalioB B JI€KaPTOBBIX
KOOpIHHATax. BbYMCIEHHEe IBOMHBIX HHTErpajoB B
KPHBOJIMHEHHBIX KoopauHaTax. IlonspHble KOOpAMHATHL.
[Mpunoxenuss nBoMHBEIX wHHTerpanoB. Ompenenedue
TpoiiHoro wuHTerpana. Ero cBoiicTBa. BerumcieHnue
TPOHHEBIX MHTETPaloB B AEKapTOBBIX, IMIHHAPHYECKHX H
chepuyeckux koopauHatax. IIpunoxenus  TPOHHBIX
HHTErPaIoB.

Fi?

Kpusonneiinbie
HHTErpajibl

Onpenenenyie KpUBOJIMHEHHBIX HMHTEIPATIOB IIEPBOIO H
BTOporo poxa. Mx coiictBa M BBIUMciIeHHe. DopMmyna
I'puna. [IpunoxeHns: KpHBOJIMHEHHBIX HHTEIPAJIOB

P18

Paabr

Yucnossle panpl. Cxomumocts. Heobxoaumble ycnoBus
cxomumoctd. Ocrtartok psna. CBoHCTBA CXOAAIMXCSA PANOB
Ilpu3HaKM CXOOMMOCTH PAJOB C IMOJOKHMTEIbHBIMHM WIEHAMH.
[Npuznakun Jlanambepa, Komiu, HHTErpanbHbli MpH3HAK.
3HakonmepeMeHHble  pAnbl.  AOcCONOTHAs M YCIOBHas
cxoaumocTd. [lpusnak Jleiibuuua. OyHKIMOHAIBHBIE DPAdbL.
Ob6nacte cxomumocTtH. Ilpu3Hak Beliepiutpacca. CpoiicTsa
paBHOMepHO cxonsmuxcs psaaos. CrenenHeie paael. Teopema
AbGens. WUnuterpan cxonumoctH. CBoHCTBA CTENMEHHBIX pPAMIOB.
Pan Teiinopa. PaznoxkeHue B psl 31€MEHTApHbIX (GYHKUMIHA.
ITpumenenue panos Teknopa.

Psnbl @ypre. Pa3niojkeHre B TPHTOHOMETPHYECKHH Pl
@ypse 00111ero BHa, YETHBIX H HEYETHBIX (QYHKIIHH.

2.1.1.4. 5131k peaH3aHHA NPOrPaMMBI

HporpaMMa JUCIHHIIIIMHEI pEATH3YETCA Ha TOCYIapCTBEHHOM A3BIKE Poccuiickoit (DCJIC])EILIPII’I.

2.1.2. YYEBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHE

JACHUATLINHBI

MATEMATHKA
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DJIEKTPOHHBIE pecypchbl (H3aHH5)

1. A6npaxmanos, B.I'. Beicimas MateMartuka: JTuHelHas anredpa 0 aHATHTHYECKAsA TEOMETPHS :
[16+] / B.I'. A6apaxmanoB. — Mocksa : ®JIMHTA, 2019. — 179 c. : un. — Pexxum goctyna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=607459

2. banaun, K.B. Breicmmas wmarematnka : yuebHuk / K.B. Bbamaun, B.H. Bamuibikos,
A.B. Pyxocyes ; nox obm. pex. K.B. Bammuna. — 2-e u3n., crep. — Mockea : ®JIMHTA, 2016.
— 361 c. : Tabn., rpad., cxem. — Pexum gocryma: mno nmoamucke. — URL:

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

3. Kytysos, A.C. Marematnueckuii ananmus: qupdepeHnranIbHOe H HHTETPAIbHOE HCYHCIEHHE
¢byukuuit onHo# nepemenHnoii : [16+] / A.C. Kyrty3oB. — 2-e u3a. crep. — Mocksa ; bepiun :
Hupexkr-Memua, 2017. — 127 c¢. - PexuM poctyma: mno mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=462166

4. Jlyary, K.H. Beicmmas martemaTtka: pykoBoAacTBo K pemenuro 3amad / K.H. Jlynry,
E.B. Makapos. — 3-e u3n., nepepad. — Mocksa : @u3matiaut, 2013. — Y. 1. — 217 c. — Pexum
nocryna: o mogmucke. — URL: https://biblioclub.ru/index.php?page=book&id=275606

5. TyraunbaeB, A.A. Bricmmas Maremaruka. @OYHKIHH HECKOJBKHX IIEPEMEHHBIX H
HecOOCTBEHHEIE MHTerpaisl: Teopus u 3amauu : [16+] / A.A. Tyranbaes. — Mocksa :
OJIMHTA, 2019. — 120 c. : wun - PexmM poctyma: mo mnomamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=603140

6. TyranbaeB, A.A. Bricimas MaremaTuka: OCHOBEHI JTHHeWHHO#H anreOphl. Teopus W 3amaum :
[16+] / A.A. Tyran6aeB. — Mocksa : ®JIMHTA, 2019. — 186 c. : un. — Pexum goctyna: 1o
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=611207

7. Tyranbaes, A.A. Bricimas maremMaTtuka: GYHKIMH MHOTHX N€PEMEHHBIX, IBOHHEIC H TPOUHBIC
uHTerpaisl : [16+] / A.A. Tyran6aes ; MOCKOBCKHil TOCYJapCTBEHHbIH YHHBEPCHTET HM. M.
B. Jlomonocsa. — Mocksa : ®JIMHTA, 2019. — 228 c. : un. — PexuM JocTyna: 1o moAmuckKe.
— URL: https://biblioclub.ru/index.php?page=book&id=611208

8. Illankuu, A.C. 3amaum ¢ pelleHHSIMH [0 BBICIIEH MaTeMaTHKe, TEOPHH BEPOSTHOCTEH,
MAaTeMaTHYeCKOH CTATHCTHKE, MATEMAaTHYECKOMY MPOrpaMMHpPOBaHHIO : ydeOHoe mocobue /
A.C. lllankun, B.A. Illankus. — 9-¢ u371., crep. — Mocksa : Jlamkos u K°, 2020. — 432 c. : un.
— (YuebHple M3maHus s OakanaspoB). — Pexum noctyma: mo moxmucke. — URL:

https://biblioclub.ru/index.php?page=book&id=573151

ITeyaTHBIE H3TAHHUA

1. Jemun C.E., lemuna E.JI. Anre6pa. Huxuuit Tarmn: HTU (¢) Yp@V, 2015. -280 c.
2. Iemun C.E., llemuna E.JI. Anamurudeckas reometpus. Hmxuuit Taruwa: HTH (¢) YpDV,
2016. -250 c.
3. Hemun C.E., lemuna E.JI. [Tuddepeninansaoe ueuncienne QyHKIHUH OJHOH NEepEeMEHHOM.
Huoknawit Tarun: HTU () YpdV, 2014. — 282 c.
4. Jemun C.E., lemuna E.JI. Heonpenenenusii uurerpan. Hukauit Taruwn: HTU (¢) Yp@YV,
2011.-130c.
5. Jlemun C.E., lemuna E.JI. Onpenenennsiii unterpan. Huwxuuit Tarwn: HTU (¢) Yp@Y,
2013.-152c.
6. Jemun C.E., Jlemuna E.JI. KpaTtusle u kpuBouHennse uaterpansl. Huwkuauit Tarun: HTU
(¢) YI'TY-VIIH, 2010. -174 c.
7. JHemun C.E., lemuna E.JI. Pane1. Hwkawit Tarwn: HTH (¢) Yp®V, 2013.-186 c.

Hpoq)eccnouam,ﬂme 0a3bl AAaHHBbIX, HHd)OpMallHOHHO-CIlpaBD‘IHBIC H TIOHCKOBBIE
CHCTEMBI
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DnekTpoHHO-0MONHoTeuHas cructema «Jlanby https://e.lanbook.com
cucTeMa

(<yHHB€pCI/ITeTCKa2

11

2. DnexTpoHHO-0HONIHOTEYHAs
http://biblioclub.ruw/

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

4,

5.

(®LHOP)

Marepnaast qus aun ¢ OB3

Bece xontent OBC npexncraBnen B Buae ¢aiinos cneuuansHoro (Qopmara ans
BOCIIPOM3BE/ICHHSI CHHTE3aTOPOM peYH, a TaK K€ B TECTOBOM BHJIE, IPHIOJHOM IS IPOYTEHHS C
HCII0JIb30BaHAEM SKPaHHOH JyTIbI H HACTPOMKONW KOHTPACTHOCTH.

bubnuorexa

Omnmnaitay

http://school-collection.edu.ru — emuHas KoyuieKiwHs H(POBBIX 00pa30BaTENBHBIX PECYPCOB
http:/fcior.edu.ru - @enepanbHBLL eHTp HH(GOPMAITMOHHO-00Pa30BATENBHEIX PECYPCOB

2.1.2. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE JUCIHHUIIIMHBI

MATEMATHKA

Cpenennsi 00 OCHAMEHHOCTH JUCHHILIHHBI CIENHATH3HPOBAHHBLIM H J1a00pPaTOPHBIM
o0opy0BaHHEM H MPOrPaAaMMHBIM 0DecriedeHHEM

Ne Bun 3ausiTHii HaumenoBanue | OcHaIEHHOCTH CIIEIHATBHBIX [lepeuens
m\ CHELHANBHBIX | IOMEIIECHHH U IOMEIIEHUH s IpOrpaMMHOTO
n MOMEIEHHH H CaMOCTOSTEIbHOH paboThHI obecrieueHus.
IIOMELEHUH 17151 PexBH3UTEI
CaMOCTOSTENILHO MOJITBEPIKIAIOINETO
i paboTHI JOKYMEHTa
1 | Jlexnuu Vyebuasn Mebens ayJIuTOpHas ¢ | Microsoft Windows,
ayUTOPHUS [UIA | KOJTMYECTBOM pabo4MX MecT B | OHCHBIH naxeT
IIPOBECHUS COOTBETCTBHH C KomudecTBoM | Microsoft Office,
JEKIMOHHBIX cTyneHTOB, pabouee Mecto | [loroBop Ne  43-
3AHATHH IperoiaBaTes, mocka | 12/1712-2019 oT
ayIATOpHAs. 18.11.2019.
Kommnext IIEPEHOCHOTO
IIPOEKIIHOHHOTO
obopynoBaHus: HOYTOYK,
TIPOEKTOP, SKpaH Ha IITATHBE.
2 | IlpaxkTuyeckue VYuebnas MebGenb ayJIuTOpHas ¢ | Microsoft Windows,
3aHATHSA ayUTOPHS JUI1 | KOJTMYECTBOM pabO4YMX MECT B | OUCHBIH IakeT
MIPOBEICHHUS COOTBETCTBHH C KoimdecTBoM | Microsoft Office,
MPaKTHYECKUX cTyneHTOB, pabouee Mecto | [lorosop Ne 43-
3aHATUR IIperoiaBaTens, nocka | 12/1712-2019 ot
ayauTOpHas. 18.11.2019.
KommsioTepraas texuuka: | MathCad 14, Cyer-
IIepCOHANBHbIE KOMIIBIOTEDPHI, | hakTypa No
nepudepuiinpie  ycTpoiictsa, | Tr066970 or
JOCTYI B anextponHyo | 12.12.2008, 3A0
uH(pOPMALHOHHO- "CodtJlaitn Tpeiin",

obpaszoBarensHyio cpeny HTU
(bmwmana) Yp®@Y, KOMIIEKT
JHIIEH3HOHHOTO
IIpOrpaMMHOro obecrneyeHus.

beccpouHo.
MathCad 15, Cuer-
baktypa Ne
Tr066970 ot
12.12.2008, 3A0
"CodrJlaitn Tpeiin',
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OeccpoyHo.

Koncynpranuu YuebHas MebGens ayZMTOpHas ¢ | Cucrema
ayJUTOPHS [l | KOJIMYECTBOM pabouMx MeCT B | BUACOKOH(epeHLi
IIPOBE/IEHUS COOTBETCTBHH ¢ KommdectoM | Apache Openmeetings
KOHCYIbTAUHMHA | CTyZeHTOB, pabodee wMecto | CBOOOAHO
IpenoaBaTe’s, nocka | PACTPOCTPaHACMOE
ay IHTOPHAA. 1O ¢ oTKpBITHIM
KOOOM
Texymmmii Yyebuas Mebens ayJuTOpHas ¢ | Onepanuonnas
KOHTPOITIb, ayJIMTOPHS JUIl | KOJM4EeCTBOM paboumx MecT B | cHcrema Windows,
IIPOMEXKYTOYHAs | IIPOBEJCHUSA COOTBETCTBHH C KOJIMYECTBOM 0‘1?“055117‘ naKer
arrecTanus TEKYIIEro CTymeHTOB, pabodyee MecTo ;é‘:; gzgﬂ Ofg:e i
KOHTPOJIS H IpernojaBaTens, OCKa -
HpOg;}K}’TO‘iHO aylf)nmgpﬂaa. g e 1 or
. 18.11.2019.
WaRRERE Cucrema yrpaBlieHHA
yueGHBIM KOHTEHTOM H
o0yueHreM LCMS
Moodle
CamoctogrensHas | [Tomemenns nns | Mebens ayIuTOpHas ¢ | Microsoft Windows,
paboTa CTyIEHTOB | CAMOCTOSTEEHO | KOMHMYECTBOM pabO4YMX MeCT B | OHCHBIH MaKeT
it paboTEI COOTBETCTBHHM € KoumuecTBOM | Microsoft Office,
oOywarommuxcsi | cTyneHToB, pabouee Mecto | JJorosop Ne 43-
IpenojiaBares, nocka | 12/1712-2019 ot
ayJMTOPHas. 18.11.2019.
KommnerotepHas texuuka: | MathCad 14, Cuer-
NepcoHalbHBIE KOMIIBIOTEPEI, | hakTypa Ne
nepudepuitnpie  ycrpoicrsa, | Tr066970 ot
MOIKITIOYEHUS K ceru | 12.12.2008, 3A0
Wnrepuer, JIOCTYTI B | "Cod1Jlaiin Tpeiin",
3NEKTPOHHYIO HeccpouHo.
HUH(OPMALHOHHO- MathCad 15, Cuet-
obpasoBarensuyto cpeny HTH | paxrypa Ne
(bunuana) Yp®V, xommuekr | Tr066970 ot

JIHIEH3HOHHOI'O
IIporpaMMHOI0 obecrieyeHus.

12.12.2008, 3A0
"Co¢rJlaitn Tpeiin",
HeccpouHo.
Jorosop Ha
NpefoCTaBIeHHE
IOCTOSHHOTO
JOCTYyIIa K CeTH
WuTepHeT oT
30.12.2019 Ne
800037

2.1. PABOYASJI ITPOT'PAMMA JITUCHHMITJIMHBI

Pabouas IIporpaMma JHCLHHUILIAHBI COCTaBJICHA aBTOPaMH.

DOU3HNKA
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Ne i/ | @amuiansa Umsa OryecTBo ol e e J0KHOCTh e e
y4eHoe 3BaHHe
1 XonpipeB Anexcasap Crapuui JenaprameHT
AnaronseBuy IIperojaBaTe | €CTeCTBEHHOHAYYH
b oro obpa3oBaHus

2.2.1. COAEP) KAHUE U OCOBEHHOCTH PEAJIM3AIIUU JUCIUTIJIUHBI

PU3HUKA

2.2.1.1. Texnosorun o0y4eHus, HCHO/Ib3yeMble NPH H3YYeHHH NHCIHHILTHHBI MOIYJIsSI

CMmermanHoOe 06}"'-ICHI'IG C UCIIOJIB30BaHHUEM OHnai’{H-icypca.

2.2.1.2. IlnanupyemMeie pe3yabTaThl 00y4eHHs (HHIHKATOPBI) MO JHCUHILIHHE 2

Kon v nanmenoBanue
KOMIETEHITHH

IlnanupyemMble pe3ybTaThl 00y4eHHs (HHIHKATOPLI)

OIIK-1. Criocoben
(GopMyIHpOBaTH U pelarh
3a/1a4i, OTHOCSIIHECS K
npogeccHOHATBEHON
JesITEeIbHOCTH, IPUMEHSIS
(yHIaMeHTanbHbIC 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEHR
pa3BUTHUS IPUPOJE], YENIOBEKA
U obIecTBa

3uame:

@ OCHOBHBIE IIOHATHS, 3aKOHBI H MOJEIH MEXaHHKH,
JNEKTPHYeCTBA M MarHeTW3Ma, KojeOaHHH M BOJH,
CTATHCTHYECKOH (U3UKH M TePMOIUHAMUKH;

® OCHOBHBIE (DHM3HYECKHE BeNMYMHBI W  (QH3UYECKHE
KOHCTAHTBI, HX OIpeleeHHe, CMBICI, CHOCOOB U
€IMHHITEI UX H3MEPEHHS;

. byHIaMeHTalbHbIE (PU3MYECKHE OIBITHI, HX pOJIb B
Pa3BUTHH HAYKH;
. HasHAUYEeHHE H TIPHHOUIBI JCHCTBHA  BaXKHEHIIMX
¢Gu3nuecKkux npudopoB.
Ymemy:

® OOBSICHHTH OCHOBHBIE HAOMOAAaEMBIE IIPHPOTHEIE H
TEXHOTEHHBbIE SBICHHS 1 9()(HEKTHI C ITO3HIHIH
(byHIaMeHTATEHEIX GHU3HYeCKUX B3aUMO/IEHCTBHIA,
HCTOIIKOBEIBATE CMBICT (DM3HYECKHX BEJIMYMH U ITOHATHIH;

®  3aNKUCHIBATH ypaBHEHUs U (PU3UUECKHUX BEIIMYMH,
3aITUCHIBATH YPaBHEHHS [IPOIIECCa ¥ HAXOUTh €r0 PelleHHe;

e paborars ¢ mprOOpaMu 1 000PyIOBaHHEM COBPEMEHHOM
(pu3uyeckoii 1aboparopuu;

®  JWCIOJE30BaTh Pa3HYHbIE METOAMKH (DU3MUECKHX
H3MepeHmii B 00paboTKH SKCNIEPHMEHTAIBHBIX JJAHHEBIX, B
TOM YHCIIE C IPAMEHEHHEM KOMITBIOTEPHOH TEXHHKH H
HH(OPMAIMOHHBIX TEXHOJIOI U IIPH PEIleHHH 3a71ayY;

®  HCIOJB30BaTh METOIbI (PH3HYECKOro ¥ MaTeMaTHIeCKOro
MOJIETTHPOBAHHS, & TAK)Ke IPHMEHITh METOIBI (PH3HKO-
MaTeMaTH9IeCKOro aHaIi3a K PelIeHHI0 KOHKPETHBIX
€CTeCTBEHHOHAYYHBIX H TEXHIYECKUX MpobieM

Bnademb:

L HaBBIKaMH HCIIOJB30BaHHUA METOIOB (bHSI’I‘-ICCKOI’O
MOJICIIHPOBAaHHS B HH}KCHCpHOﬁ IIPaKTHKE,
. NPpHUMECHCHHA OCHOBHBIX METOIOB @HBHKO-

MaTEMAaTHYECKOro aHaJik3a Ijisl pEIICHHUA
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€CTECTBEHHOHAYYHBIX 3a/1a4;
[IPaBHJIBHOM JKCIUTyaTallil OCHOBHEIX IPUOOPOB U
o0opynoBaHHS COBpEMEHHOM (u3nyeckoii taboparopu;
00paboTKH ¥ MHTEpIIPETALMH PE3YIETaTOB
OKCIIEPEMEHTA, B TOM YHCJIE C IPUMECHEHHEM
KOMIIBIOTEPHOM TEXHUKH M HH)OPMAITHOHHBIX
TEXHOJIOTHH.

OIIK-2. Cnocoben
(opMaIn30BBIBATE H peLIATH
3a/1a41, OTHOCSIIHECS K
npodeccrHoHaTBHOM
NeATEIbHOCTH, HCIIONB3YS
METOJIBI MOJIETHPOBAHHS H
MaTeMaTHYeCKOro aHATH3a.

Suame:

Yuemn:

Bnaoemy:

(GynnaMeHTanbHBIE (QU3MYECKHE NOHATHS M TEOPUH
KJIaCCHYECKOH M COBPEMEHHOM (H3UKH.

HCII0IL30BaTh 3HAHKS 0 COBPEMEHHOH (hH3HyecKoit KapTUHe
MHpa 1 3BOJOLIMH BeeneHHOMH, MpoCcTpaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH BEIIECTBA IS
TIOHHMAaHHS OKPY>KalOIIET0 MUpa U ABJICHHH MPHPOIBI;
NPUMEHSTE (PU3HKO-MaTEMATHYECKHE METOIBI JUIS CO3IAHHS
HOBBIX CPEICTB H3MEPEHUS, METOZ0B U3MEPEHHS H METOIUK
H3MEpeHHi, pa3pabaTeIBaTh U IpeyaraTh IJIaH IPOBEICHHSA
(bu3HYecKoro ucenenoBanus, GopMyITHPOBATH BEIBOIBL,
OLIEHUBAThL COOTBETCTBHE BHIBOJIOB NOTYUYEHHEIM JaHHBIM,
OLICHHMBATh HAYYHYIO U MPHKJIAIHYIO 3HATUMOCTE CBOEI
pa3paboTKH.

MeTOJIaMH (PH3HKO-MAaTEeMaTHIECKOTO ONUCAHUS H
MOJIETIPOBAHUS MIHPOKOro Kiiacca GU3NIECKUX SBICHHH
H [IPOLIECCOB, ONPEIENAIOMINX IPHHIMIIB! pabOThI
pa3IMYHBIX TEXHUYECKUX YCTPOMCTB.

OIIK 3. Cnocoben
NPOBOIMTE HCCIIEOBAHHS H
W3BICKAHHUS VISl PEIICHUS
NPUKJIATHBIX HHXEHEPHBIX
3a]a4 OTHOCSIIHXCS K
npodecCHOHATBHOM
NeATebHOCTH, BKIIFOYas
NPOBEICHHE H3MEPEHHIA,
MJIAHHPOBaHHE M ITOCTAHOBKY
9KCIIEPUMEHTOB,
HHTEPIIPETAIHIO
MOJTYYEHHEBIX Pe3yIbTaTOB

3uame:

Ymemn:

Bnaoemn:

TEOPETHYECKHE OCHOBBI, OCHOBHBIE NOHSATHS, 3aKOHBI H
MOJIeNH MEXaHHKH, MOJIEKYJISIPHOM ¢bu3uxy,
3NEKTPUYECTBa ¥ MarHeTH3Ma, TeOpUH KoseOaHuH U BOIH,
TEPMOJIMHAMHMKH U CTATHCTHYECKOH (HU3HKH;

MIOHMMATh, H3NIAraTh ¥ KPUTHYECKH aHATM3UPOBaTh 6a30BYIO
obmed3ryecKyro HHMOPMAIIHIO;

dusnyecKuMH ¥ MaTeMaTHYECKUMHU METOIaMHt
00paboTku 1 aHanu3a uHGopMaluu B obracty odmen
(bHU3HKH.

2.2.1.3. Coaep:xaHue JHCIHIUIHHBI 2

Koa
Pasngen, Tema
pasaena, Coaep:xanue
el AHCIUIIHHBI
Mexanuueckoe JBHKEHME Kak mpocTeiinas hopMa JBHKEHUS
Kt marepuH. llpeacraBneHue o cBoOMCTBax IIPOCTpPaHCTBA H
P1 . BPEMEHH, JieXal[ie B OCHOBE KJIACCHYECKOM MEXaHMKH.
P Ouzuueckue MOAENU: MaTepHadbHas TOYKa, CHCTEMA
MaTepHaTbHAEIX TOYEK, aDCOTIOTHO TBEPAOE TEIIO.
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Cucremsl orcuera. Ilepememenue u nyTb. TpaekTopus
neukeHus. CKOpPOCTh M YyCKOpEHHE MaTepHallbHOM TOYKH, KaK
IPOU3BOJIHBIE pajuyca-BeKkTopa Nmo BpeMeHH. CKOpocTb H
YCKOpEeHHEe TpH KpUBOIMHEHHOM nBwxkeHHH. HopmansHoe M
TaHT'€HIIHATBHOE YCKOPEHHSL.

P2

JMHaMuKa MaTepHaIbHOM
Touku. Pabora u sHeprus

Wnepnuaneuele cucrembl orcueta. Macca Tenma. Curna.
Ileperrii 3akon Hetorona. Muepuus. Bropoit 3akon Helorona.
WMmnynse Tena u umnynsc cuibl. TpeTuid 3akoH Herorona.
Vropyrue cHibl, CHIBI TATOTEHHUS, CUJIBI TPEHHS.

Buemnue u BHyrpenHue cuibl. LleHTp Macc MexaHWYecKOH
CHCTEMBEI M 3aKOH €ro JBI)KeHHA. 3aKOH COXpaHEHHS
HMIIyJbCa.

Pabota mocrosiHHOM M MepeMeHHOM CHIIBL. MOIIHOCTH CHIIBL
Kunernueckas 3Heprus MeXxaHW4eCKOH CHCTEMBI H €€ CBA3b C
paboToif CHJ, NPHIOKEHHBIX K CHCTeMe. OHeprus Kak
YHUBEpcallbHas Mepa paslu4YHbIX (OpM [IBMKCHUS W
B3aMMOJICHCTBUH.

ITone kak (¢opma MaTepuH, OCYIIECTBISIOMAs CHIOBOE
B3aUMo/ieiicTBHe MEXKITY YacTHIIaMH BEINECTBA.
KoHcepBariBHBIE M JUCCHNATHBHBIE CHIBL Jluccumanus
sHepruu. IloTeHnHanbpHas Heprys MaTepHalIbHOM TOYKH BO
BHEINHEM CHIOBOM mojie. CeA3b NOMEHYuanroHoOUu 3Hepauu ¢
KOHCEpBamueHoU Cunoll, Oelcmeyiowel Ha MamepualbHyio
mouxy. Ilonsmue o0 2paduenme CcKAIAPHOU  QYHKYUU
Koopounam.

[ToTeniumanbHas dHeprus ynpyro ae(OpMHPOBAHHOIO Tela,
IBYX B3aUMOEHCTBYIOIIMX Mace, MNOAHATOrO Hal 3emiei
Tena u 3emun. ['paduyeckoe npeacTaBieHUe NOTCHIHAIBHOM
sHepruH. [loTeHnnansHble «AMBI» U «OapbepbDy.

3akoH COXpaHEHHS MeXaHH4eCKOH SHEPTHH.
Obmedu3ndecknii 3aKOH COXPAaHEHMs SHEPrHUH. 3aKOHBI
COXpaHEeHHS Kak TIposBicHHEe (GYyHIAMEHTAJIbHBIX CBOMCTB
npocTpaHcTBa u BpeMeHU. CoynapeHue abCoOTHO yIIPYTHX H

HEYIPYTHX TeL

P3

MexaHuka TBEPAOIO TEIa

VII0BEIE CKOPOCTh M YCKOpEHHE, HX CBS3b C JIMHEHHBIMH
CKOPOCTSIMH H YCKOPEHHSMH TOYEK Bpallalolerocs Tela.
MOMEHT CHJIBI H MOMEHT HMITYJIbCa MEXaHU4IeCKOH CHCTEMBIL.
MomeHT wuWHepmMM Tena OTHOCHTENBHO oOcH. Teopema
[refinepa. MoMmeHT wuMOylIbca Tela  OTHOCHTEIBHO
HETIONBIDKHOW ocu  BpameHus. OCHOBHOE ypaBHEHHE
OUHAMHKH  BpaliaTeIbHOro  ABMKeHMsA.  KuHeTHyeckas
SHEprus Bpamaiomerocs Tena. Pabora mpu BpalarelbHOM
IBIKEHHH. 3aKOH COXPAaHEHHs MOMEHTa MMITYJIbCa.

T'upockonuyeckuii aghghexm. Ilonamue o npeyeccuu.

P4

DneMeHTHI celHaIbHON
TEOPHH OTHOCHTEIBHOCTH

MexaHu4ecKuii IPUHITUII OTHOCUTENbHOCTH. IIpeobpazosanne
lanunes.

Iloctynatel  cnenuanbHOW — TEOPHM  OTHOCHTENIBHOCTH.
IIpeobpazopanune Jlopenna. CnenctBusi u3 mnpeobpa3oBaHHMH
JlopeHua (OTHOCHTEIBHOCTH OJHOBPEMEHHOCTH COOBITHIA,
OTHOCHTENIBHOCTh  JUIMH W  TIPOMEXYTKOB  BPEMEHH).
IIpocTpaHcTBEeHHO-BpeMEHHOH HHTepBajl. PelsATHBHCTCKHM
3aKOH CJIOKEHHS CKOPOCTEH.

OCHOBHO# 3aKOH PENATHBHCTCKOH IMHAMHKH MaTepHaIbHOH
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TOUKH. PensTuBHCTCKOE BBIpAXKEHHME 11 KHHETHYECKOH
9HEprud. OHeprus cBs3H cucTeMbl. COOTHOIIEHHE MEXKIY
NOJIHOH DJHEpPrHed W HMMIYJIbCOM YacTHIBL ['paHHIbI
IIPUMEHHUMOCTH KJIACCHYECKOM MEXaHHMKH.

P5

DeMeHThI KJIAaCCHYECKOM
CTAaTHCTHKH MakcBeia-
bonenmana. SIBnenus
IepeHoca B razax

CraTHCcTHYECKHHI H TEPMOIHHAMHYECKHH METO/BI
HCCIIEIOBAHUS MaKpOCKOITHYECKHX CHCTEM.
TepmonuHaMHuYecKue niapaMeTpsl. PaBHOBECHBIE COCTOSTHUS U
npoueccel. MaeanbHbId ras.

Pacnpenenenne Maxkcseina. Pacnpenenesue 49acTHIl 110
CKOpPOCTSM M DJHEPIUsSM TEIUIOBOTro ABHXEHMs. CKopocTH
TennoBoro Apwxkenus Monekyn. Oneir [lltepra.

OcHOBHOE ypaBHEHHE MOIEKYISIPHO-KHHETHYECKOH TEOPHH
HICATBHBIX Tra3oB. MONEKyIApHO-KMHETUYECKHH  CMBICI
temreparypbl. OCHOBHOE ypaBHEHHE COCTOSHMSA HIEallbHBIX
razoB. M3omporiecchl B HIealbHBIX ra3ax. ['a30Bble 3aKOHEIL.
Yucno creneneit cBoboabl MOJeKyJ. 3aKOH PaBHOMEPHOTO
pacmpeneneHusl JHEPrHH IO CTENEHSM CBOOOIBI MOJIEKYIL.
Cpenusisi KUHeTHYeCKas YHEPTHsl MOJIEKYII.

WpeansHelif ra3 B T1ole TATOTEHHS. bapoMerpuyeckas
tdopmyna. 3akoH bomprMana mist pacnpefeneHus YacTHIl BO
BHEINIHeM NoTeHnuansHoM nose. Onbitel [leppena.

CpenHee 9HCIIO CTONKHOBEHHH M CpPEIHSs AJIMHA CBOOOJHOIO
npobera Monekyn. Bpems penakcamuu. Bakyym. SBnenus
nepeHoca B TepMOJWHAMHMYECKH HEPAaBHOBECHBIX CHCTEMaXx.
OneiTHele  3aKOHB  MU(QY3HH, TEMIONPOBOAHOCTH H
BHYTpeHHero TpeHus.. MoNeKynIIpHO-KMHETHYECKAs TeopHs
9THX sIBJIEHHH. 3aBUCUMOCTH KOI(QQUIMEHTOB IIEpEHOCA OT
NIaBIICHUS U TEMIIEPATYPBhI.

MexanusMm audQy3un B ra3ax, JHUIKOCTAX U TBEPIBIX Teslax.
BsI3KOCTB ra3oB M XKHJIKOCTEH.

P6

OCHOBHBIE 3aKOHEI
TEPMOIHHAMHKH.
PeansHrie rasel

OOparumble ¥ HeoOpaTuMble, KpYrOBbl€ H HEKpPYrOBBIC
nponecchl. PaboTta rasa npu ero paciuupeHuH.

KomuuectBo TenmnoTsl. BHyTpeHHsSs 3HEprus CHCTEMEL
BHyTpeHHsst 9Heprus HAeanbHOro rasa. TennoeMKOCTb.
[leproe Hayano TepMomuHaMHMKH. [IpumeHeHue mepBoro
Havaja TEepMOJHHAMHMKH K H30IIpOlLieccaM HIEAIBHOrO rasa.
AnuabarHbli nponecc.

3aBHCHMOCTh TEIUIOEMKOCTH HMJEalbHOIO ra3a OT BHIA
mpoliecca u3MeHeHus: ero cocrosuus. Knaccuueckas Teopus
TEIIOEMKOCTEH H/leaIbHBIX Ta30B M €€ OTPaHMYEHHOCTD.
Bropoe wmawano TepmomumHamuku. Heobparumocte
HaNpaBleHHOCTh  CaMOIPOM3BOIBHEIX  IIPOLIECCOB B
3aMKHYTBIX CHCTEMaxX. [epMOJMHAMHMYECKas BEPOSTHOCTh
MaKpOCOCTOSIHHS. JHTponus. Pacyer H3MEHEHHs 3HTPOIMH C
TIOMOIIBIO HHTErpalla IPUBEICHHBIX TEILIOT.

IMuxn Kapuo. KIIJ] uneansHO#H TemnoBod MalIMHBEL TpeThe
Havajo TepMOJMHAMHUKH.

Omcmynienus om 3aKOHO8 uoeanvHvlx 2a308. Cuibl u
NOMeEHYUATbHAA aHepeus MEAHCMONEKYNIAPHO20
e3aumooeticmeus.  Ogpgexmusnvlit  Ouamemp  MONEKYI.
Vpaenenue Ban-dep-Baanvca. Cpagnenue usomepm Baw-Oep-
Baanvca ¢ IKCnepuMerRmallbHblMU.

Buympennsisi  snepeusi _peanvHo2o  2aza.  Kpumuueckoe
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cocmosnue. Daszosvie nepexodsl. Tennooe OsudiceHUe Yacmuy
6 Jcuoxocmax u meepovix menax. OcobenHocmu HCUOKO20 U
meepdozo  cocmoanuti  eeuwjecmea.  Kpucmannuveckas
peulemxa.

P7

DneKkTpocTaTHKa

OnexTpuyeckuit 3apsan. JluckpeTHOCTE 3apsna.  3akoH
COXpaHeHHs 3apsja. B3auMOAEHCTBHE 3apsiioB.  3aKoH
Kymnona. OneKTpoCcTaTHYECKOE oJe. ITpunimn
Cyneprno3uiy. HanmpsskeHHOCTh 31€KTPOCTaTHYECKOTO MOJIS.
Pacuer anmexTpocTaTHYECKHX TOJIEH METOJOM CYNEpPIO3HIHH.
Ilone  smexkTpHyecKoro MO, [Torok  BexTOpa
HanpspkeHHOCTH. Teopema ["aycca Ui 371€KTPOCTATHYECKOTO
IIOJIsl B BaKyyMe M €€ NpPUMEHEHHe K pacdery nojeil. Pabora
CHII 3JeKTpocTaTHyeckoro mnons. Ilupkynsmus BekTopa
HanpspKeHHOCTH. lloTeHnHan 31eKTpOCTaTHYeCKOro IIOJ.
[loTennmanpHeIl  XapakTep 3JEKTPOCTATHYECKOTO  TOJS.
HanpsykeHHOCTE ANIEKTPOCTATHYECKOTO MHOJIA KaK I'PaJHEHT
NIOTeHIIHANIA.

CpoOojHble ¥ CBA3aHHBIE 3apsibl B JIHIJIEKTPHKaXx.
Huonextpuku.  Tuner  guonextpukoB.  Ilonspuzaums
IU3MEeKTpUKOB. Bektop momsgpuzamuu. Jluanekrpuyeckas
BOCIPHHMYHMBOCTE  BEINECTBA. BEKTOp  JJIEKTPHYECKOTIO
cmemeHus. Teopema ['aycca as 371€KTPOCTATHYECKOTO TI0JIS
B muanexTpukax.  OTHOCHTeNbHAas  JAMBJIEKTpUYECcKas
[IPOHHIAEMOCTh CPeJIBL.

Venosus na epanuye pasoena 08yx Ousnekmpuqeckux cpeo.
Husnexmpuxu ¢ ocobbimu ceoticmeamu. Ceenemosnekmpuxu.
ITvez03nexmpudeckuii sghpexm.

[lome BHYTpH TpOBOJHMKA H Yy €ro IIOBEPXHOCTH.
Pacnpenenenne 3apsga B IPOBOJHUKE. OIEKTPOEMKOCTH
yeJMHEHHOT0 MPOBOAHMKA. B3auMHas 31€KTPOEMKOCTh ABYX
nmpoBoAHHKOB. KoHaeHcaToppl.  OHeprus  3apsuKEHHBIX
MIPOBOHHKOB: YEIMHEHHOTO IPOBOJAHMKA, KOHIEHCATOpa H
CHCTEMBI IPOBOJJHUKOB. JHEPIHUS 3JIEKTPOCTATHYECKOTO MOJIS.
OOneMHas MIOTHOCTH SHEPTHH.

P8

ITocTosgHHEII
3JIEKTPUYECKUH TOK

Iocrosiuubiid anektpuueckuif Tok. Cuma Toka. IInoTHOCTB
TOKAa. YCJIOBHS CYLIECTBOBAHHS 3JIEKTPUYECKOTO TOKa.
CropoHHHMe CHIBI B DIeKTpHdeckod memu. PasHocTs
NOTEHIAJIOB,  JNEKTPOABIKYINAs  CHUjla,  HaNpsKEHHE.
OGobmenHbIi 3akoH Oma B uHTerpanbHoit Gopme. 3axon Oma
B JoKanbHOM (opme. Pabora W MOLIHOCTH TOKa. 3aKOH
Jlxoyns-Jlenna. 3akon J[xoyns-JleHna B NOKalbHOH GopMe.
PassetBneHHas 1menb. IlpaBuna  Kupxroda.  Pacuer
pa3BETBIECHHBIX LEEH.

Knaccuveckas snexkmponnas meopusa 351eKmponposooOHOCmU
Memannoe u ee onvimuuie 0d6ocHosanus. Bvieoo 3axonos Oma
u Jwcoyns-Jlenya u3 31eKMpPOHHLIX NpedcmasieHull. 3aKoH
Buoemana-@panya. 3ampyonenus xraccuveckou meopuu
2NeKMPONPOGOOHOCU ~ MEMAI086. Paboma  ewixooa
SNEKMPOHA U3 Memauld. OMUCCUOHHblE SAENeHUe U UX
HPpUMEHEHUE.

Onexmpuyeckuii mox 6 2azax. Howusayus u pexombunayus
monexyn 6 e2ase. IloosudicHocms  Hocumeneil  3apaoaq.
Hecamocmosmenenoli U caMOCMOSMeNbHbl  20306ble
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paspaosl. Inazma. Tepmoanexkmponnas smuccusl.

P9

BJ'ICKT}')OMaFHeTHSM

MarsuTHOe none. BexTop MarHuTHONH HHAYKIMH. MarHUTHEIH
MOMEHT KOHTypa ¢ TOKOM. MarHuTHoe Ioyie 3/IeMeHTa TOKa.
3akon buo-Camapa-Jlamnaca u ero mpUMeHEHHE K pacdeTy
MarHMTHOrO 1nonfd. MaruuTHoe 1oJie MpAMOJIHHEHHOTO
NIPOBOJIHHKA C TOKOM. MarauTHoe moJie KpyroBOro TOKa.
[Tupkynanus BeKTOpa MarHUTHONH HHAYKIUH. 3aKOH IIOJIHOTO
TOKA JJIs MAarHUTHOTO TIOJIS B BAaKyyMe€ H €ro NMpHMEHEHHE K
pacueTy Ions COJIEHOMJAa W Topouaa. BuxpeBoit xapaktep
MarHuTHOTO TIOJIA.

3akoH Awmrepa. B3aumoneiicTeue napaiienbHbIX
IPOBOJHUKOB ¢ TokoM. OrmpejeseHue eIUHHMIBLI TOKa — 1
amrep. KoHTYyp ¢ TOKOM B MAarHMTHOM IION€. ODHEpPrus
B3aUMOJIEHCTBUS KOHTYpa C TOKOM B MAarHHTHOM IIOIE.
Teopema 'aycca mns MmarauTHOTO ToJs. PaboTa nepeMerneHus
IPOBOJHHKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.

Cuna Jlopenna. [IBukeHHe 3apsykeHHBIX YaCTHII B MATHUTHOM
none. IlpuHnun JelicTBUS LMKIMYECKHX YCKOPHTENIeH
3apsokeHHBIX yactull. O¢dext Xomna. [Ipunnun paboTsl

MI JI-reneparopa.
Marnersky. XapakTepUCTHKH MAarHUTHOTO TOJIS B BELIECTBE.
Hamarsu4eHHOCTB. MarnuTHas BOCIIPHHMYHBOCTb.

HaHpH}I{CHHOCTb MArHuTHOI'O 10JIsg B BEIIECTBE.
OtHocuTeNnbHAsE ~ MarHWTHasT  IPOHHIAEMOCTH  CpEe.bl.
Opbumanvrvlii.  MazHUMHBIE U MEXAHUYECKUU MOMEHNb
anekmpona 6 amome. OpbumanvrHoe 2UpPOMAZHUMHOE
omuowenue. Onwim  ODunwmetina-oe I'aasza. Chunosble
MAZHUMHBIE MOMEHMbL.

AtoM B MarHuTHOM mnose. Jlpa- W DapaMarHeTHKH.
OneMeHTapHas TeOpHs JWAaMarHeTH3Ma. OJJIeMEHTapHas
Teopuss ~ mapamarsetusMa.  ®eppomarsetuku.  Kpusas
HamMarHM4MBaHus. MarHuTHbI THcTepe3uc. Msarkue u
JKECTKHE MarHuTHbe Matepuanbl. Touka Kiopu. J[OMEHBL
[Nonstie o ciuHOBO#H NpHpoze GpeppoMarHeTH3Ma.

SBnenue 3NEKTPOMArHUTHOM HHIYKLHH. 3aKkoH
anexTpoMarHuTHOW uHAykiuu @apanes. 3akoH Jlenma.
BoznuknoBenue DJ1C HHAYKIUH B IIPOBOIHHUKE, IBHKYIIEMCS
B MarHUTHOM II0JIe ¥ B paMKe, pABHOMEPHO Bpallarolieics B
OJTHOPOJIHOM MAarHUTHOM IIOJIE.

Camonnnykius. MHIyKTUBHOCTS KOHTYpa. 3aKOH M3MEHEHHs
TOKa NIPH 3aMBIKaHWU M pasMblkaHuu nenu. CxuH-3QdexT.
Biaumnas unaykiys. BzauMaas HHIYKTHBHOCTD.

OHepruss CHCTEMBI TIPOBOJHHKOB ¢ TokoM. OObeMHas
IUIOTHOCTH 3HEPTUH MarHATHOTO OIS,

O6o01ense 3aKkoHa IeKTPOMAarHUTHOH HHAYKIHH. Buxpesoe
anexTpudeckoe mnone. beratpon. Tok cMemenus. YpaBHeHHs
MakcBemia ans 3IEKTPOMArHATHOTO IO B MHTErpajlbHOM
topme U uX HU3UYECKUH CMBICIL

P10

MexaHnnueckue H
3JIEKTPOMAarHUTHEIE
KoJieOaHus

[Tonsatue o KkoneOaTeNbHBIX I[polieccax. I apMOHHYECKHE
konebanms. KuHemMaTHWKka TapMOHHMYECKHX  KoJeOaHHMH.
HNuddepennuansHoe ypaBHEHHE FapMOHHYECKHX KoleOaHHI.
[IpyXuHHBIH, MaTeMaTH4YeCKHH H (U3HYECKMH MasTHHKH.
OHepruss rapMOHHYecKUX KojebaHui. MeTon BEKTOPHBIX
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muarpamM. KomnnekchHas ¢opma mpenctaBieHus KonebaHmid.
Cnoxenne rapMOHMYECKHX KosieOaHHH OJHOTO HANpaBICHHS
U OJWHAKOBOW 4YacToThl. bueHus. CloxeHHe B3aHMHO
NEePIEeHAUKYNApHbIX Kosebanui. CrobomHble 3aTyxarolnue
konebanua. [uddepeHnuanbHoe ypaBHEHHE 3aTyXalOIIMX
Konebanuii U ero pemenue. JlorapupmMudeckuii NEKPEeMEHT
saryxanus. Jughghepenyuanvroe ypasueHue GbIHYHCOEHHbIX
xonebanuil. AmMniumyoa u aza 8bIHYHCOeHHbIX KONeOaHuil.
Pe3zonanc.

OnexkTpudeckuii  KoneOaTenbHBIE  KOHTYp. CBoOOIHEIE
3NIEKTPOMAarHUTHLEIE KoneOaHWs B 3aKpPBHITOM HACAIBHOM
KonebaTeTbHOM KOHTYype. 3aTyXalollie 31eKTPOMarHHTHBIC
Konebanus. 3aBHCHMOCTh YacTOTHI 3aTyXalommXx KoneOaHuit
OT CONPOTHBJICHHS. ANEPHOIHYECKHH pa3ps KOHICHCATOpA.
BuiHyoscoennvie anekmpudeckue xkonebanus. Pezonanc moka u
HAaNPANICEeHUSL.

P11

Bonusr

Bonnoseie mponeccesl. O6pa3zoBaHue BOJH B YIPYro# cpene.
IIpononsHble M momepeyHble Oerymue BOJHBL BoIHOBBIE
NoBepXHOCTH. @poHT BOJHBEL PazoBas cKopocTh. JlnHHa
BOJIHBL BonnoBoe — uumcno. IIpuHnun I'olirenca.
CunyconnanbHple (rapMOHHYECKHE) BOJIHEL Y paBHEHHE
Oerymeii BoiHBL BomHOBOe ypaBHeHHe. JlucmepcHs BOJH.
OHeprus BONHEBL [IpUHIMN cynepno3unuy BoiH. BomxHoBO#
MaKeT. I'pynnosas CKOpPOCTb. KorepeHTHOCTS.
Wurepdepenuus BonH. CTosiuHe BOJIHEBL. YpaBHEHHE CTOSYEH
BoNHBL M3menenue (a3el pu oTpaskeHHH BoyHbL. KoneGanus
CTpPYHEL

BonnoBoe ypaBHeHHe 31€KTPOMAarHUTHOH BOJIHEL Y paBHEHHE
IJIOCKOM MOHOXPOMAaTHYECKOH 3IeKTPOMAarHUTHOM BOJIHEI.
OcHOBHEIE CBOMCTBA 3IEKTPOMArHUTHBIX BOJH. JHEPrUs H
MHTEHCHBHOCTL JJIEKTPOMAarHUTHOH BONHEL [loTOK 3Hepruw.
Bektop Ilo#inTunra. JlaBieHue 3JI€KTPOMAarHWTHBIX BOJH.
Wznyuenne aunons.

2.2.1.4. S3pIk peaIH3alMH NPOrPAMMBbI
ITporpamMma IHCHIMIUTMHBI peaTu3yeTcs Ha rocyaapcTBeHHOM si3bIke Poccuiickoit @enepanuu.

2.2.2. YYEBHO-METOIUYECKOE N HH®OPMAIIMOHHOE OBECIIEYEHME
JUCHHUIIJIMHBI ®U3UKA

JJIEKTPOHHBIE pecypchl (H3IaHHA)

1. Crapomybuesa, I'.Il. Kypc nexmuii mo ¢usuke: MexaHWKa, MOJEKyIsSpHas (H3HKa,

TEpMOAMHaMuKa. JieKkTpuuecTBo U MarHetusM / I'.I1. Craponybuepa, A.A. XaieHko ;
DenepanpHOE rocyIapcTBEHHOE OIOMKETHOE 00pa3oBaTeIbHOE YUPEXKIESHHE BBICHIETO
npodeccHoHambHOr0 o6pa3oBaHus CTaBpONOJIBCKHHM TIOCYJapCTBEHHBIH —arpapHbIH
yHuBepcuTeT. — CraBponoms : CraBpONONLCKHI TIOCYIZAapCTBEHHBIH —arpapHblii
yauBepcurer, 2017. — 169 c. : un. — Pexum poctyna: mo noamucke. — URL:

http://biblioclub.ru/index.php?page=book&id=485008.
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. Hukepos, B.A. ®usuka [uis By30B: MexaHMKa H MoJeKylspHas ¢usuka : [16+] /

B.A. Hukepos. — Mocksa : Jlamkos u K°, 2019. — 136 c. : wi. — Pexum mocryna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=116499.

. Huxepos, B.A. ®usuxa: coBpemenHbiii kype / B.A. Huxepos. — 4-e u3n. — Mocksa :

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

. Abnpaxmanosa, A.X. ®u3uka. DneKTpuuecTBO: TEKCTHI Jekuuii / A.X. A6apaxMaHoBa ;

MunucrepctBo  obpasoBanmst u  Haykn P®, Kasanckuii — HanMOHAIBHBIHA
HCCIIEIOBATENILCKHM TeXHONMOrHYecKkui yHuBepcuter. — Kasanp : Kasaunckuii Hay4yHO-
HCCIIeIOBATEILCKHH TEXHOIOTHIeCKuH yHuBepcuTeT, 2018. — 120 c. : cxem., Tabi., Wi —
Pexum JOCTyIa: o TIOITTHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=500426.

. @usuka: npaktuKyM. B 3 4. Y. 1. Mexanunka. MonekysspHas Qu3KKa 4 TepMOJAMHAMHKA

/aBT.-cocT. A.A. Xonsiper, K.J. Kopuucuk ; M-Bo o6pasosanus u Hayku P® ; DITAOY
BIIO «Yp®V uwm. IlepBoro Ilpesunenta Poccun B.H. Enpinay, HuxHETAarnn. TEXHOI.
uH-T (pun.). — Huxunit Tarun : HTU (b) Yp®V, 2018. — http://elib.ntiustu.ru/97#target-
1649

. ®uspka: npakTukyM. B 3 4. Y. 2. Dnextpomunamuka. Kone6anus U BOIHEI /aBT.-COCT.

K.M. Kopnucuk, A.A. XonsipeB ; M-Bo obpasoBanust u Hayka P® ; ®TAOY BIIO
«Yp®Y um. Ileporo Ilpesunenta Poccun B.H. Ensuuaay, HuxkueTarun. TeXHo. HH-T
($ui.). — Hioxamit Tarun : HTU (¢) Yp®@V, 2018. — http://elib.ntiustu.ru/97#target-1650

. O@usuyeckuii npaktukym: B 3 u. Y. 1. Mexaumka. Monekynspaas Qusuka u

TepMoOiMHaMKKa /aBT.-cocT. A.A. Xoawipes, K.M. Kopuucuk; M-Bo 06pa3oBaHHs H
Hayku PO ; ®I'AOV BIIO «Yp®V um. Ilepeoro Ipesunenta Poccuu B.H. Ensuunay,

Hmxnerarun. TexHod. HH-T (pun.). — Huwksuii Tarmn : HTU (¢) Ypd@V, 2018. —

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

IleyaTHble H3MaAHUS
He ucnons3yrores

IIpodeccnonanbupie 6asel  JaHHBIX, HHPOPMAUHOHHO-CNIPABOYHbIE H IMOHCKOBLIE

CHCTEMBI

6. DnexTpoHHO-OMONMHOTEYHas cucteMa «Jlanb» https://e.lanbook.com

7. OnekTpoHHO-OMOnHMOTeyHas  cucTeMa — «YHuBepcuTeTckas — buGmuoreka  Ounain»
http://biblioclub.ru/

8. I3BC IPR books http://www.iprbookshop.ru

9.

http:/school-collection.edu.ru — exuHas kosuieKims LHPPOBLIX 0GPA30BATEILHBIX PECYPCOB

10. http:/fcior.edu.ru - DenepanbHbLi HeHTp HHDOPMAIMOHHO-00Pa30BATELHBIX PECYPCOB

(PLIMOP)

Hepnonnqeclme H3TaHHHA

1.

2

3.

4.
3.

Bectaux Mockosckoro yruBepcutera. Cepust 3: @u3nka. ACTpOHOMHS -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508

Bectauk Cankr-Ilerepbyprekoro yauBepcureTa. @U3HKa U XHMHUS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468
HnxenepHo-dusnyeckwuii xypHan -

https://ezproxy.urfu.ru:4169/title_about_new.asp?id=25251
Ycnexu pusnyeckux Hayk — https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325

Hayuno-nonynspHbli (pH3MKO-MaTeMaTHIeCKHii xypHan «KBant» - https://kvant.ras.ru
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XKypnan Texuudeckoit ¢puzuku - http://journals.ioffe.ru/journals/3
JKypHan 3KCepUMEHTAIBLHOM H TeOpeTHYeCKoi (usukw - http:/jetp.ac.ru/cgi-bin/r/index

Marepuaas: aas jsun ¢ OB3

Becb kontent OBC mpencrasner B Buae ¢aiiioB crenuanbHOro Qopmara s
BOCIIPOM3BEJCHUSI CHHTE3aTOPOM PEYHM, a TaKke B TECTOBOM BHJE, IIPUTOJHOM JUIS IIPOYTEHHS C
HCIIOJIb30BaHUEM DKPaHHOH JIyIIbl H HACTPOHKOH KOHTPACTHOCTH.

Yuebnas ¢usuka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870
Ousnyeckoe 06pazoBaHue B By3ax - http://pinhe.lebedev.ru

2.2.3. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIUIIJIAHBI

DOHU3UKA

Ceenennst 00 OCHAMEHHOCTH JHCHHMIUIAHBI CHENHATH3UPOBAHHBIM M J1a6opaTOpHBIM
00opyn0BaHHEM H MPOrPaMMHbLIM ofecredeHHeM

Bupn 3aHaTHi

HaumenoBanue
cnenralbHbIX
MOMEILEHHH 1

TIOMELIEHHH 171

CaMOCTOATEIbHOM
paboThI

OcHallEHHOCTE CIIELIMATBHBIX
MOMEeIlEHHH H TIOMELIEHHH I
CaMOCTOSTEeIbHOH paboThl

Tlepeuens
MPOrpaMMHOro
obecneueHms.
PexBu3HTEI
MOATBEPXKAAIOLIETO
JOKYMEHTa

Jlekumu

VYuebHas aynuropus
ans NpoBeIeH!
JIEKLIMOHHBIX
3aHATHH

Mebenb ayauTOpHas c
KOJIMYECTBOM pabouMxX MecCT B
COOTBETCTBHH €  KOJIMYECTBOM
CTyneHTOB, pabodyee  MeCTO
npenoaaearens, JOCKa
ayUTOpHasl.

KoMmnslotepHas TEeXHHKa:
KOMIUIEKT (MEPEeHOCHOr0 — eCJIH
aynutopus He  oOopyaoBaHa
CTallMOHAPHBIM  0DOpYIOBaHHEM)
NPOEKIIMOHHOTO  000pyI0BaHHMS:
HOYTOYK/KOMITBIOTED, TIPOEKTOP,
TIPOEKLIMOHHBIH 3KpaH/IocKa.

OnepannonHas cucteMa
Windows, oducHbiii
nakeT Microsoft Office
Jorosop Ne 43-12/1712-
2019 ot 18.11.2019.
Cucrema
BUJIEOKOH(epeHLUH
Apache Openmeetings
Cucrema

YIpaBIeHUs yueOHBIM
KOHTEHTOM H
obyueHnem
Moodle

LCMS

ITpakTHueckue
3aHATHA

Vyebnas ayauropus
s MIPOBE/ICHHSA
IpaKTHYECKHUX
3aHATHH

Meb6enb ayAMTOpHad c
KOJIM4ecTBOM pabouWx MecT B
COOTBETCTBHH C  KOJHYECTBOM
CTyfieHTOB,  pabouyee  MmecTo
npernoaasarens, J0cKa
ayJMTOpHas.

KomnbroTephas TEXHHKA:
KOMIUIEKT (TIEPEHOCHOr0 — €cINu
aynuropus  He  obopyaoBaHa
CTAalMOHAPHBIM 000pYI0OBaHHEM)
MPOEKLMOHHOTO  000pyHOBaHus:
HOYTOYK/KOMITBIOTEP, TPOEKTOP,
NPOEKLMOHHBIH 3KpaH/I0CKa.

OnepaunoHHas cucTeMa
Windows, oducHbIit
naxeT Microsoft Office
JloroBop Ne 43-12/1712-
2019 or 18.11.2019.
Cucrema

VIpaB/IeHHs yueOHbIM
KOHTEHTOM H
ofyueHHeM
Moodle

LCMS

JlaboparopHeie
paboTsl

VyebHas aymutopus
I1s NpoBeJeHHs

Mebens ayIuTopHas v
KOJMYECTBOM pabouyHux MecT B

nabopaTopHbIX paboT | COOTBETCTBMH €  KOJMYECTBOM
Ne 322 JlabopaTtopus | crymeHToB,  pabouee  MecTo
obmeit U | npemnojasaTens, JockKa
SKCNEPHMEHTANBHOM | ayaMTOpHas.

He tpebyetca

23




bu3HKH

O6opynoranue,
COOTBETCTBYIOIIEE TpeDOBaHHAM
opraHu3auuyi yueOHOro mpolecca
B COOTBETCTBHH C CaHHUTapHBIMH
npaBHJIaMHi U HOpMaMH:
Vcranoska «/M3ydyenune 3akoHa
IWHAMHAKY BpalaTeIsHOro
IBHKEHUs» — 1 1mT.
VYcranoska «Heynpyroe
coyapeHue pU3nIecKux
MasTHUKOBY — | mIT.
Vcranoska «Onpenenenue
MOMEHTa HHEPLHH MaXxOBHKA»
— 1 mT.

VYcranorka «O60pOTHBIIH
(bu3uYecKuit MasTHHK» — 1 OIT.
VYcranoBka «/IBHIKEHHE 1O
HaKJIOHHO#M IIToCKOCTHY — 1
IIT.

VYcranoska «M3yuenue 3aKoHa
COXpaHEHHUA UMITyJIbcay — 1
IIT.

VYcraHoBka 17181 Onpe/ieNieHus!
BS3KOCTH XHIKOCTH — 4 IIT.
YcranoBka 171s1 OTIpeieNieHusI
MOJISIPHOM MacChl U IJIOTHOCTH
BO3IyXa — 3 MIT.

KabuneT anekTpocHabXeHHs
buszuxu KOCO — 1 — 1 mr.
Hacoc BakyymHBIH
KomoBckoro — 1 mr.

Becrl 3neKTpoHHEIE
(mabopaTopHbIe, TOUHOCTD —
0,01 r)-3 mr.

Mynetamerp (Tun 890) — 3
IIT.

Ycranoeka «M3yueHue
BA3KOCTH BO3ayXa» — 1 mT.
VYcranoska «Omnpenenenne
OTHOIIECHUSA TETLIOEMKOCTEH
Bo3ayxa» — | mr.

VYuyeGHas aymutopus

s

TIPOBEEHHUS

naboparopHeix pabot
Ne 324 Jlabopatopus
SNIEKTPUYECTBA H
MarHeTusma

Mebens ayJIuTOpHas c
KOJIMYECTBOM pabouux MecT B
COOTBETCTBHM C  KOJHMYECTBOM
CTy#eHTOB, pabouee  MecTo
npernoaasare’s, JI0CKa
ayIUTOpHas.

Obopynoranmue,
COOTBETCTBYIOIee TpeOOBaHHAM
opraHu3aiuu yyeGHOro npouecca
B COOTBETCTBHHM C CAHHTApHBIMH
NpaBHIIaMH U HOPMaMH:
VcraHoBKa MO ONpENENeHHIo
CONPOTHBJICHHS NPOBO/IHMKA

He tpebyetcsa
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MEeTO0M YHUTCTOHA — 3 IuT.
VcraHoBKa MO OMNpeAeNeHHIo
2]1C HUCTOYHMKA TOKa
KOMIIEHCAlJHOHHBIM METOI0M — 3
IIT.

YcraHoRka MO  OMNpeAeneHHIO
TOPU30HTAIBHOH H BEPTUKAJILHOH
COCTABIIAIOLIMX HHIYKLHH
MarHUTHOTO MOJISt 3eMJIH — 3 1IT.
VcTaHoBKa MO ONpEeNeNeHUIo
toukH Kiopu Hukens — 3 mr.
YcTaHOBKa MO  OMNpPEIEIECHHIO
YIENBHOTO 3apsifia 3MeKTpoHa — 3
IIT.

Vcranoeka 10 W3y4eHHo paboThl
koJnebaTenbHOro KOHTypa — 3 10T.
YcraHoBKa 1718 CHATUS KPHUBOH
HaMarHW4eHHOCTH
(eppomarHeTHka — 3 LT.

Mebenp aynuTopHas ¢ — Cucrema
T KOJIM4eCTBOM paboymx MecT B Bnneoxoacbepeﬁuuﬁ
Koncyimsransm | s nposeneriis COOTBETCTBHH C KOJTHYECTBOM Apache Openmeetings
KOHCY B TAIH CTYAEHTOB, pabotee MeCTO CsoboaHo
npernojaasaress, J0cKa pacnpoctpansiemoe 110
ay/IMTOpHas C OTKPBITHIM KOOM
Texymmii Vuyebunas aynuropus | Mebens ayauTopHas ¢ | OnepauuoHHas cucTeMa
KOHTpOIIb, s nposeneHus | KonuuecTBoM pabounx wmect B | Windows, oducHelit
NPOMEKYTOYHAs |TEKYLIEro KOHTPOJIs M | COOTBETCTBHH ¢  KonuyectBoM | makeT Microsoft Office
aTTecTalys IIPOMEYTOUHOH crymentoB,  pabouee  Mecto | JloroBop Ne 43-12/1712-
aTTecTaluH npenoaapaTens, nocka | 2019 or 18.11.2019.
ayIUTOpHas Cucrema
ynpaBieHus y4eOHbIM
KOHTEHTOM H
o0yueHneM LCMS
Moodle
CamocrostenpH | YuebGnasa ayautopus/ | Mebens ay/IMTOpHas ¢ | OnepaunoHHas cucTeMa
as pabota IMomereHus ans | konuuectBoM pabounx wmect B | Windows, oducHbIH
CTYIEHTOB CaMOCTOATEIbHOM COOTBETCTBMM ¢ KonuuecTBoM | maker Microsoft Office,
paboTHI cTyzeHtoB, pabouyee  MecTo | Jlorosop Ne 43-12/1712-
obyyarommxcs npenoaaparens, nocka | 2019 or 18.11.2019.
ayHMTOpHas. JHoroeop Ha
KomnbtotepHas TeXHHKa: | IpeaocTaBIeHHe
TIepCOHANIbHbIE KOMIBIOTEPBI, | IOCTOSHHOTO J0CTYNa K
nepuQepuiiHbie ycTpoiicTBa, | cetd  MHTepHer  oT

YCTpOHCTBA MOAKIIOUEHHS K CETH
Hnrepner, JocTyn B
SNEKTPOHHYIO  MH(OPMALMOHHO-
obpazoBatensHyto cpeny HTH
(punuana) VYpdDY, KOMIUIEKT
JIMLIEH3HOHHOrO  TpOrpaMMHOro
obecneyeHus

30.12.2019 Ne 800037
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