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Paznen 1. OBIIIASI XAPAKTEPUCTUKA MOYJIA

Hay4Ho-dpyHnamMenTaIbHbIe 0CHOBBI NPOdecCHOHATbHOI AesTeTLHOCTH
1.1. AuHOTaNNsA coAepPRAHHS MOXYJIst

Monyne orsocuTcst k 6GasoBoif wacTH 06pa3’oBaTeNbHEIX NPOrpaMM BCEX HEHIKEHEPHO-
TEXHUYECKUX HANpPaBICHHH IOJTOTOBKH M SBISETCS O00SA3aTeNbHBIM JUIs BCEX CTYIEHTOB,
o0y4aromyxcs 10 NaHHBIM HanpapieHusM. Jucuummmne «MaTemaTikay, «Du3uka», BXOASIHE B
MOZYJIb COCTaBJISIOT OCHOBY IOJIOTOBKH CIIEIHANMCTOB HMHXXCHEPHO- TEXHWYECKUX HAIPaBJICHHMI,
ABISACE (DyHAaMeHTANbHOH 6asol HX ycmemHoit nestenmbHOCTH. B mpomecce o0ydeHHs 3THM
AMCUHMILTHHAM  (OPMHPYIOTCS . HayyHOE MHDPOBO33DEHHE, BIAJCHHE (U3HKO-MATEMATHIECKUM
annapaTtoM H MeToJaMu (GU3MYECKUX HCCIEIOBAHHM C IENBIO YCIENIHOTO OCBOCHHUS CIIENHMATbHBIX
AvcuunyH. MHTerpupoBaHne 3HaHHE O NPHPOAE MaTepHH, (DM3MYECKHX 3aKOHOB M BIANCHHE
(u3HKO-MaTEMATHYECKHM aNIapaToM B CMEXHbIE HAYKH IO3BOJISET CTYyJIEHTY palHOHaJbHEE U
dpdexTiBHEE HCIONB30BaTh IONyYeHHBIE B XOAE OOYYEHHS KOMTETCHIMH JUIS pelIeHus
poecCHOHATBHEBIX 34/1a4.

Hucnummua «Marematnka» GopMupyer 6asy HaydHbIX 3HAHHMIL CIEIHATNCTOB, a TaKKe
PCAM3YEeT  PasBHTHC HHTEJUICKTYalbHOTO MOTEHIHAla M (OPMHPOBAHME IO3HABATEIHHOM
aKTHBHOCTH B TBOPYECKOH JESITEIEHOCTH.

Hucnnmmna  «®usuka» popmupyer y oOydarOmMXCs CHOCOGHOCTH KOMIUIEKCHO K
TPaMOTHO aHATH3UPOBATH YHUIHYECKHE TIPOLECCHL; HCIONIB30BATH COBPEMEHHBIE TEPMHUHE! H ITOHSTHS
B 0011aCTH €CTECTBEHHBIX HAayK

1.2 Crpykrypa 1 06bem moayas

O0bem aucunninn ®opma HTOT0BOIH
Ne MOAYJIsl H BCEro NPOMEeKYTOUHOMH aTTecTalHA
IlepeyeHb AHCUMIIHH MOaY. 1A
ik p Axcl Ay MOJYJISi B 3a4€THbIX N0 AMCUMIIJIHHAM MOAYJIS H B
€IHHHLAX H yacax LEJIOM 110 MOAY.10
MaremaTtuka 10/360 DK3aMeH,
1.
3K3aMEH
dusuka 8/288 OK3amen,
2.
3K3aMeH
HE TMpPeyCMOTPEHO
18/648
HTOT'O no momymo:

1.3 Iloc1en0BaTeILHOCT 0CBOEHHS MOJLY.Is1 B 00PA30BATEIbHOI nporpamme

IIpepexBu3nTHI MOTY. 151

IlocTpekBU3NTELI B KOppeKBM3HTEI | Monyis «Crenuansaoie paszienbl Hay49HO-
MOIYast (byHIaMeHTaNTBHBIX OCHOB MTPO(ECCHOHATBHOMN
JIESITEIBHOCTHY.




1.4. Pacnpenesienne KoMneTeHUHii 10 JHCUHILIHHAM MOIYJIs, ILIAHAPYEMbIE Pe3yJbTAThI
00y4yeHHsl (HHAHKATOPBI) IO MOIYJII0

MsyyeHne AMCLMIUIMH MOXYNS NpeaycMarpuBaeT (OpMHPOBAHHE KOMIETEHIHMH MOCPEICTBOM
MIOCTIEOBATEIBHOTO OCBOCHHS PpE3YyNbTaroB OOy4eHHs Ha ONpelNeeHHOM YPOBHE CIOKHOCTH
COIEPKAHHUS.

Pe3ynbrarbl 00y4eHMsl 110 NHCLMIUIMHE — 3TO KOHKPETHBIE 3HAHMS, YMEHHMS, ONBIT U IpyTue
pe3yibTarthl (ComepxaresbHble KOMIOHEHTHI KOMIETEHIMH), KOTOPBIX IIaHUPYETCs HOCTHYB Ha JTarle
U3Y4CHUs TUCIHILUIMHBI MONYJIS, M KOTOPBIE JOJDKHEI OyIyT IPOJEMOHCTPUPOBaHbI 00yYaOMUMHCS U
OILCHCHBI ~ NPENOJABaTeNeM IO  MHAMKATOpaM/M3MEpSAEMBIM  KPHTEPHsM, BKIIOYEHHBIM B
(opmMyTHPOBKY pe3yabTaToB 00y4EHHS.

Wunukatop — 3T0 npusHak / curHan/ Mapkep, KOTOPBIA IIOKA3bIBAET, HA KAKOM YPOBHE
00y4aroluiics OIDKEH OCBOMTH Pe3yNbTaThl 0OYYeHHs M HX IPEXbSBICHHE JOJDKHO NOATBEPAUTE
(akT 0CBOEHHMS IPEAMETHOTO COJIEPIKAHHS JAHHON THCIUILIHHEL

Wnpukatopsl y4duTBIBAIOTCS NPH BHIGOpE M COCTABICHHH 3aiaHmMii KOHTPOJIbHO-OLIEHOYHBIX
MEpONPHUATHH (OLEHOYHBIX CPEJICTB) TEKYLIEH H IIPOMEKYTOUHOMN aTTeCTaIHH.

Ilepeuenn
Kon 1 HanmeHOBaHHe Ilnanupyemeble pe3yabTaThl 00y4eHus
AU CHHITHH
KOMIeTeHIHH (MHAMKaTOPBI)
MOIYJIst
1 2 3
Maremaruka OIIK-1. Cniocoben

(bopMyIupoBaTh U pemars | 3name:
3aJla iy, OTHOCAIIHECS K ® OCHOBHBIE IIOHSTHS H METO/IEI
npodeccHOHaTbHOM AQHAJIHTHYECKOHM MeOMETpHH,
ACATETIBHOCTH, IPHMEHSIs MaTeMaTHYeCKHH aHalu3 U JTHHEHHYIO
(yHIaMeHTATbHbIC 3HAHHS anre0py; IOCNEeN0BATEIHHOCTH U PS/IBI,
OCHOBHBIX naddepeHIHANIBHOE i HHTErPAEHOE
3aKOHOMEPHOCTCH Hcuncienue, nuddepeHIaIbLabe
PasBUTHA IIPUPOJIBL, YPaBHEHHSL.

YeJioBeKa B 00IecTRa.

Vavems:
® TPHMEHATH MATEMATHYECKHE METOIbI

JJIs1 pemeHHa IIPaKTHYCCKHUX 3ala4d B

obnactu npo(ecCHOHATBHOM
IESTEeTHHOCTH.
Braoemw:
e B OpraHU3alHH coOcTBeHHOI

JCATEIPHOCTH, B BI:IGOpe THITIOBBIX
METOJNOB M CHOCOOOB BBHIIOJIHEHHS
3ajgad, B YMEHHH aHaJIHU3UpPOBATH,
CpaBHHBAaTh H OIICHHUBATh HX
PE3YyIbTaTel, HCIIOJIBL30BaTh OCHOBHBIE
METOABI M INPHEMBI MaTEMaTUKU JJId




pelleHus NPaKTHYECKHX 3a/1ay.

OIIK-2. Cnocoben
(popMaNH30BEIBATE H
pemarh 3a/1a4u,
OTHOCSIITHECS K
npogecCHOHATEHOM
JEATENIBHOCTH, HCIIOJIB3YsI
METO/IbI MOJIETHPOBAHHS H
MaTeMaTH4YeCKOro
aHanmm3a.

3uame:
° OCHOBHBIE TIOHATHS  KJIACCHYECKOH
MaTeMaTHKH.
Vuemn:
® [IPUMEHSTH MaTeMaTHYECKHE METO/IbI UL
peleHus poecCHOHANBHBIX 3a/1au.
Bnaoemw:
e METOJaMH MaTeMAaTHYECKOTO OIIMCAHUS
H MOJIETMPOBAHMA IIIMPOKOTO KJacca
(u3HYeCKuX SBIEHHUN H IPOIECCOB,
OIPEAENAIOIUX IPHHIHITBI pabOTHI
Pa3HYHEIX TEXHUYECKUX YCTPOMHCTB.

OIIK 3. Criocoben
IIPOBOJIUTE HCCIIEIOBAHHS
H M3BICKaHHUS IS
penIeH s NPHKIaTHbIX
HHKEHEPHBIX 3a1a4
OTHOCSLIUXCS K
npodecCHOHATEHOM
NEATEIbHOCTH, BKJIFOYAs
TIPOBEJICHHE H3MEPEHHIH,
IUIAaHWPOBAHKE H

3uamo:
® TEOPETHYECKHE OCHOBEI, OCHOBHEIE
NOHATHS, TEOPEMBI MATEMATHKH;
Yayems:
® TIOHMMATh, H3JIaraTh H AHATH3HUPOBATH
6azoByr0 HHOpMAIHIO;
Bnaoemy.
® MaTeMaTHYeCKHMH METOIaMH
00paboTkH M aHamM3a HHPOPMALIHH B

obnacti nmpodeccHoHaTBHOM

IIOCTAHOBKY
3KCIIEPHMEHTOB, JEATENHLHOCTH.
HMHTEPIIPETAITHIO
IIOJTyYE€HHBIX PE3YJILTATOB.

®duznka OIIK-1. Cnocoben 3namo.:
dbopmymmpoBare u pemars . OCHOBHBIE NIOHATHS, 3aKOHBI H MOJIEITH
3a/1a4, OTHOCSIIHECS K MEXaHUKH, JJIEKTPHYECTBA "
npodeccHoHANBLHOIT MarHeTH3Ma, KoyebaHWH W BOJIH,
JESTEIbHOCTH, IPAMEHSIs CTaTHCTHYECKOMH bu3uKu i}
(byHIaMeHTaIbHbIE 3HAHUS TEPMOIMHAMHKH;
OCHOBHBIX o OCHOBHBIC ()M3HMYECKHE BEJIHYHHBI H
3aKOHOMEPHOCTEH busnyeckue KOHCTaHTEI, uX

PasBUTHS IIPHPOIEI,
yeJjioBeKa H 001ecTBa

OIIpECIICHHE, CMBICII, crioco0bl  ®
COHHHIIEI HX A3MEPEHHS;

o byHIaMeHTaNbHEIE ¢buznyeckue
OTIBITEI, MX POJIb B PAa3BUTHH HAYKH;
o Ha3HA4YECHHWE M IPUHIMIBI JeHCTBHA

BaXHEHIIHX (H3HYECKHUX IPHOOPOB.
Vvems:
® OOBSICHUTE OCHOBHBIE HAOIOHAEMBIE
MIPHPOIHBIE H TEXHOTEHHEIE SBJICHUS U
3¢bdeKTHI ¢ mo3uImii GpyHIaMeHTaTEHBIX
(hU3MYECKHX B3aMMO/IEHCTRYIA,




ACTOIIKOBBIBATH CMBICT PU3HUECKUX
BEJIMYMH ¥ TIOHSTHI;

3aIMCBIBATh YPAaBHEHHS UL PU3HIECKUX
BEJIMYHH, 3alIMChIBATH YPaBHEHHS
Tpoliecca 1 HaXOIUTh €r0 pellieHHe;
paboTtars ¢ npubopamu 1 000pyIOBAHHEM
COBpEMEHHOH (pu3HyecKkoii 1TabopaTopH;
HCIIOJIb30BATh PA3IMYHBIE METOIHKH
(u3HyecKix H3MepeHuit 1 00paboTKH
3KCTIEPHMEHTAIBHBIX JAaHHBIX, B TOM
9HCTIe ¢ TPUMEHEHHEM KOMIIBIOTEPHOM
TEXHHMKH 1 HH)OPMAITMOHHEIX TEXHOJIOTHi
NpH pELIIEHNH 3a1a4;

HCIIOJIB30BATh METO/B! (PH3HUECKOTO H
MaTeMaTH4eCKOro MOJIETIHPOBAHHS, a
TAKoKe IIPHMEHSATE METOIbI (PH3HKO-
MaTeMaTHYeCKOro aHaIH3a K PEIIeHHIO
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHUYECKHUX IpodiieM

Braoemn:

HABBIKAMH HCIOJIb30BaHHs METO/IOB
(hu3rIeCcKOro MoIETHPOBAHHS B
HHDKCHEPHOM IpakTHKe;

IPHMEHEHHS OCHOBHEIX METOJOB
(H3HKO-MaTeMaTHYeCKOro aHaIH3a IS
PEIIEHHs] €CTECTBEHHOHAYYHBIX 3a/1a4;

IIPaBHJIBHOM DKCILTyaTallid OCHOBHBIX
npHOOPOB U 00OPYHOBAHHS
COBPEMEHHOH (pH3HUecKOH
nabopaTopuu;

00paboTKH U HHTEpIpeTaliK
PE3yNBTaTOB 3KCIEPUMEHTA, B TOM
9HCJIE C IPUMEHEHUEM KOMITBIOTEPHOM
TEXHUKH U MH(OPMATHOHHBIX
TEXHOJIOTHIA.

OIIK-2. Cniocoben
(hopManu30BEIBATE H
peliaTh 3aJauH,
OTHOCSIIHECS K
IpoeCCHOHATBHOMN
IeATeNbHOCTH, HCIOB3Ys
METO/IbI MOAETTHPOBAHHUS H
MaTeMaTH4eCcKOro
aHaIu3a.

Sname:

(GyHIaMeHTaIbHEIE busugeckue
NOHATHS M TEOPHHM KJIACCHYECKOH M
COBpEMEHHOH QHU3HKH.

Ymemn:

HCIIOJIb30BATh 3HAHUA O COBPEMEHHOM
(H3HYECKOit KapTHHE MHPa H 3BOJIOLIHH
BcenenHo#i, mpoctpaHcTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHH
BEINECTBA JI/Isl [IOHUMAaHHsI OKPYIKatOIIEero
MHpa U SIBJICHUH IPUPO]IBI;

TIPAMEHSTH (H3HKO-MaTeMaTHYecKue
METOIbI IVl CO3/1aHMsI HOBBIX CPEJICTB
H3MEPEHHS, METOJIOB H3MEPEHHS U
METOAMK U3MEPEHHH, pa3pabaThBaTh H
npeaaraTh IUIaH IpOBEAeHUs




(U3HYECKOrO HCCIIeIOBAHNUS,
(bopMyIHpPOBaTh BHIBOIEI, OLIEHHBATh
COOTBETCTBHE BHEIBOJIOB ITOTyI€HHBIM
JIaHHBIM, OLICHHBATh HAYUHYIO H
NPUKJIATHYIO 3HAUUMOCTB CBOEH
pazpaboTKH.

Braoemn:

e MeTonaMH QH3UKO-MATEMATHYECKOTO
OIIHCAHHUS ¥ MOJAETHPOBaHHS HPOKOTO
Kyacca (U3HYECKHX SBJICHHH H
IIPOLIECCOB, OIPEEIISIONINX IPUHIHITEI
paboTHI pa3THYHEIX TEXHHYECKHX
YCTPOWCTB.

OIIK 3. Cnocoben
IIPOBOJUTE HCCIIEI0BAHHS
U M3BICKaHUA ISl
PEIIeHHS IPHKIIATHBIX
HHXXEHEPHBIX 3a1a4
OTHOCSILIUXCS K
Ipo(eCCHOHATBHOM
JeATeTbHOCTH, BKIHOYast
IPOBEJICHHE H3MEPEHHH,
TIAHHPOBAHHE K
IOCTaHOBKY
3KCNIEPUMEHTOB,
HHTEPIIPETALHIO
HOJyYEHHBIX Pe3YJIbTATOB

3uams:

° TEOPETHYECKHE OCHOBBEI, OCHOBHEIE
[IOHSTHS, 3aKOHBI H MOJIEJIH MeXaHUKH,
MOJIEKYIAPHON (DU3UKH, 3JIEKTPHYECTBA
H Mar"HeTusma, TEOpHH KoleOaHWH u

BOITH, TEPMOIMHAMHAKH U
CTATHCTUYECKON (U3UKH;
Ymemn:
® IIOHHMMATh, H3/1araTh U KPUTHYECKH
aHaIM3HpOBaTh 0a30BYIO

obmedusnuecKyro HHPOPMAIHIO;
Braoemp:
* (DU3MYECKHMH H MAaTEMaTHYECKHMH

MeToZaMu 00paboTKH 1 aHaIH3a
nuHbopMaluK B obiacTu obmelt
(bu3UKH.

1.5 ®opma obyuenus

Peanusamus Monyns mpexycmorpena s oOyJaromuxcs 10 O4HOM, 0YHO-320YHOH M 3a04HOM

bopmam.
PA3JIEJI 2. ITPOT'PAMMBI MO YIS
HayuHo-(QynnameHTanbHble OCHOBBI IPpodecCHOHATBHON AeATENLHOCTH
2.1. PABOYAS ITPOI'PAMMA JUCIUIIJIMHBI
MATEMATHKA
Pabouas nmporpaMMa THCIMIUIHHEL COCTABJIEHA ABTOPAMH:
Ne n/n | ®amuauas Ums OtyecTBo Yaenawcrenens, HoKHOCTD Tonpasienemie
Y4Y€Hoe 3BaHHe
1 Hemuna Enena KaHl. (Qu3.-MarT. ecienapTaMeHT
JleonnnoBua HayK, JOLEHT Lo CTBCHHOHAYTH
oro obpazoBaHus




2.1.1. COOEP’)KAHHUE 1 OCOBEHHOCTH PEAJIM3AIINA JUCHHAILIAHBI 1

MATEMATHKA

2.1.1.1. Texnoaoruu o0y4eHHsl, HCIOJIb3yeMble NPH H3yYEHHH AHCIHIUTHHBI MOXYJIsA
CwmemanHoe o0y4eHHe ¢ HCIIOIB30BaHHEM OHJIAHH-Kypca.

2.1.1.2. Ilnanapyembie pe3yIbTaThl 00y4eHHs (AHAHKATOPDI) 0 AHCHHILTAHE 1

Kox m HauMeHOBaHHEe
KOMITETeHIIHH

Ilnannpyembie pe3yabTaThl 00yYeHHs1 (MHIHKATOPDI)

OIIK-1. Cnocoben
(bOopMyIHpPOBATH M pelIaTh
3a/1a4M, OTHOCSIIHECS K
npodeccCHOHATBEHOM
JeATEIbHOCTH, IIPUMEHSS
byHIaMeHTaIbHBIC 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3sBUTHS IIPHPOIEL, YEJIOBEKa
" oO1iecTBa.

Sname:
® OCHOBHBIE IOHATHS U METO/IbI aHATUTHYECKOH reOMETPHH,
MaTeMaTHYeCKUH aHaIu3 U JIMHEHHYIo anrebpy;
MIOCIIEI0BATENBHOCTH U pAbL, quddepeHnnansaoe 1
HHTETpallbHOE Ucuncienue, TuddepeHuanbHble
YPaBHEHHS.
Ymemy:
®  IPUMEHSTh MATEMATHYECKUE METO/IBI LTS PEIIEHHS
NPAKTHYECKHX 33714,
® HCIOJB30BaTh METOBI MAaTEMaTHYECKOrO MOJICIMPOBAHMS, a
TaKKe IPUMEHATH METOI MAaTEMaTHYeCKOrO aHaIM3a K
PEIIEHHIO KOHKPETHBIX €CTECTRCHHOHAYYHBIX H
TEXHHYECKUX NPodIieM
Braoem:
®  HaBBIKAMH MCIIOJb30BaHHS METOIOB MAaTEMaTHYECKOTO
aHalli3a B HHKEHEPHOH MPaKTHKE;
. HaBBIKaMH IIPHMEHEHHS OCHOBHBIX METOJIOB
MareMaTHYECKOTO aHaIHM3a ISl PeIleHUs
€CTECTBEHHOHAYYHBIX 3a/1a4.

OIIK-2. Cnocoben
(opManH30BHIBATE U PEIIATH
3a7a4M, OTHOCSIIHECH K
npodeccHOHATBHOM
NEATENLHOCTH, HCTIONIB3YsI
METOIBI MOJETHPOBAHUS H
MaTeMaTH4eCcKOro aHaIu3a.

3nams:
. OCHOBHBIE ITOHATHS KJIACCHYECKOH MaTeMaTHKH.
Ymemn:
® IIPHMEHATH MATEMATHYECKHE METOIB! sl PEIeHHs]
Tpo(ecCHOHATBHEIX 3a/1a4.
Braoemw:
® METOJaMH MaTeMaTHYECKOI0 OIMCAHHUS B MOJAEIMPOBAHHS
LIMPOKOTO Kiacca GH3MIECKHUX SBJICHHH M IIPOIIECCOB,
OIPENENSIONIKX IIPHHIMIIBI pab0Thl pa3THYHBIX
TEXHHYECKHX YCTPOHCTB.

OIIK 3. Cniocoben
NPOBOIHUTE UCCIIEIOBAHUS H
HM3BICKaHUs ISl PelIeHH
NIPHKIAIHBIX HHKEHEPHBIX
3a/1a4 OTHOCAIIUXCS K
npodeccCHOHAILHOM
JesATENIbHOCTH, BKITIOYAS
IIPOBEIEHHE U3MEPEHHI,
[JTAHKPOBaHHE U NIOCTAHOBKY

Suame:
@ TEOPETHYECKHE OCHOBEI, OCHOBHBIE IIOHSATHS, TEOPEMBI
MaTeMaTHKH,
Ymemp:
® TIOHWMarTh, M3JIaraTh ¥ aHaIM3UPOBaTh 6a30BYIO
uHpopMalHo;
Bnaoemy:
. MaTeMaTHYeCKHMH METoaMH 00paboTKH B aHaIM3a
uH(popManHK B 001aCTH MpodecCHOHATBHOM
ZIesATeIEHOCTH.




OKCIIEPHUMEHTOB,
HHTEPIIPETAIHIO
NOTY4EHHBIX Pe3yIbTATOB

2.1.1.3. CoaepxaHune THCHHIVIHHDI 1

Kon
pasienoB
H TEM

Pasznen, tema
JHCIHHIIJIHHBI

Conep:xanne

P1

Teopus marpuu u
onpeaeuTeNIeH

AnreOpaWdeckue OIEpaldd Hag MaTPHIAMH H HX
cpoiicTBa. OmpenenuTeny W MX CBoOMcTBa. Pazioxenwe
ONpEACNTHTENd 10 CTpOKe HaH cronbiy. MeToas
BBIUHCIICHHS OIpeeTuTeNeH. YMHOXEHHE
onpenenutened. Panr Matpunsl  CeoifctBa  panra
MaTpulbl. Brerucnenne panra Marpunsl. OGparHas
MaTpHIIa B CII0COObI BBIYHCICHHS €&

P2

CucreMbl THHEHHBIX
anredpandecKux
YPaBHeHHH

OneMeHTapHBle NpeoOpa3oBaHHs M SKBHBAJICHTHOCTb
CJIAY. llpusenenne CHCTEMBI K CTYIIEHYaTOMY BHTY.
Koopauunarnple, MaTpH4HBIE M BEKTOpPHBIE (DOPMEI
samucu CJIAY. Teopema Kpamepa. Meton Taycca.
OOmas Teopus MMHEHHBIX cucTeM. DyHIAMEHTANBHBIH
Habop pemeHuii OTHOPOIHON cucTeMbl. CBSI3h MEXITY
PEIICHUSIMH OJHOPOIHOM H HEOJTHOPOIHOM CHCTEM.

P3

BekTopnasn anreGpa

OcHoBHBlE onpeneneHus. JluHeiHblE OIepamuu Haj
BeKTOpaMH. [JleHCTBHS Hal BEKTOpaMM, 3aJaHHBIMH
npoekimsamu. CkaaspHoe, BEKTOPHOE, CMEIIaHHOE
NpPOM3BENICHHS] BEKTOPOB. BekTopHOoe mpocTpaHcTBO.
basuc

P4

AHaauTHYecKkan
reoMeTpHs Ha
ILTIOCKOCTH

YpaBHeHHs TpsMONM Ha  IUIOCKOCTH. B3anMHOe
pacmoJIOXKeH s IPsSMBIX Ha IUIOCKOCTH. PaccrosiHMe OT
TOUKM JI0 IUIOCKOCTH. KpHBBIE BTOpOro mopsaka.
Kanonwyeckwe  ypaBHenmmss  mapaGomel,  3JuTHICa,
runepboinel. ITpeo6GpasoBanue koopaunatr. IIpuBenenue
YPaBHCHHH KPHBBIX BTOPOIO IIOpSAKa K KAHOHHYECKOMY

BUTY

PS5

AHaJHTHYecKAas
reoMeTpHs B
NPOCTPAHCTBE

VpaBHeHHE IUIOCKOCTH B IPOCTPAHCTBE. Pa3IHuHble
crocoOel  3amaHMA.  Yrojl  MEKAY IUIOCKOCTSMH.
Paznnunple cnocoOsl 3amaHus. Yron Mmexmy l'IpS{MI:IMId
Yron Mexy IpsMoii H IJIOCKOCTEEO

Po6

JeMeHTapHbIe
GyHKIHH 1 HX
CBOlCTBA

ITonsTue ¢yHKIEH, 061aCTh ONpENENEeHHS, MHOXECTBO
3HaueHud Qynknum. Cnocobbl  3amanus  (GyHKIHIL.
OcHOBHBIE ~ XapaKTepuCTHKH  GyHKmEH. I 'paduxu
3NIEeMEHTAPHBIX QyHKIHMH

Ilpenens:

Hucnosas mocnenoBaTeNbHOCTE M ee mpenen. Ilpemen
¢ysxmuu B Touke. Ilpenen QyHKIHMHE B GECKOHEYHOCTH.
OnnocropoHHHe Tpenensl. BeckOHEYHO Majble W
GeckoHe4HO OoMbIHe GYHKINH, UX cBOHCTBA. OCHOBHBIE
TeOpeMbl 0 mnpenenax. [IpusHaku cyiecTROBaHUS
npenenoB. 3aMevaTeNnbHBlE Ipenensl. TeopeMa o
B3aMMO3aMEHAEMOCTH OJKBHBAIEHTHBIX BEIHYHH IIPH
BBIYHCIICHHH IIPEAEIIOB

P8

HenpepbiBHOCTH

HenpepblBHOCTE ()YHKIMH B TOYKE M Ha OTpe3Ke.




$ynkumii

Pa3peiBEl, BH/IBI Pa3pHIBOB. OnsocToponns
HenmpepeBHOCTE. CBoMcTBa (QyHKIMI, HENPEPHIBHBIX Ha
OTpe3Ke.

P9

Juddepenunpopanne
$byuxuun oaHol
nepeMeHHoI

IlponsBonHas GYHKUHH, ee TeOMETPHYECKHH M
MEXaHWYECKHH  CMBICIL [IpousBoaHass  CyMMEI,
IPOU3BEJIEHHS, dYacTHOro ¢yHKIMHA. CBi3b MeEKIy
HEMPEPLIBHOCTRI0O M auddepeHnupyeMocTrio. Tabnuia
TIPOU3BOJIHBIX. Meron norapupMHIECKOro
madbepeHIHpOBaHuS. ITpousromnas CJIOJKHOI,
[IapaMeTPHYECKH 3aJlaHHOH W  HEABHOM  (yHKIMIA.
HMuddeperunan GyHKIMH, TIeOMETPHYECKHN  CMBICH
muddepennuana. WHBapraHTHOCTH ¢dbopmBI
mipdepennmana nepeoro  mopsaka.  IIpuMeHeHHe
mupdepennuana K NpuOIHKEHHBIM BBIUMCICHHSM H
ouLeHKe norpemnocTtH. IIponsBonnsle u muddepernuas
BBICIIHX mopsaakoB. Teopemsr ®epma, Pous, Jlarpamka,
Kormm. Ilpasuno Jlonurans

P10

Hcenenoanne
GyHKIHH oaHOI
nepeMeHHOi

IlpusHakun  Bo3pacTaHMs ¥  yObIBaHHS  (DYHKIHH.
Bospacranme, yOwBanume  QyHKumm.  DKCTpeMyM
Gynkumn.  VemoBHe — cymecTBOBaHHS — 3KCTpEMyMa.
Haubonpmee u HauMeHbllee 3HaueHHME (YHKIHH.
IIpoMesxyTKH  BBIIYKIOCTH, BOTHYTOCTH M  TOYKH
meperuba rpadguka QyHKIHH. AcCHMOTOTHI rpaduka
¢ynxumyu. IlomHas cxema wWCClIeNOBaHHS (YHKIHH H
oCTpoeHHe rpaduka GyHKImun

P11

DYyHKIHH MHOTHX
nepeMeHHbIX

Onpenenenre  QyHKUHH  JBYX M HECKOJBKHX
nepemMeHHbIX. [Ipenen u HenmpepsIBHOCTH QYHKIMH ABYX
nepeMeHHbIX.  YacTHele — mpowm3BoaHbie.  I[lomHOe
npupamenune ©u  auddepenuman  GyHKOMH  IBYX
nepeMeHHbIX.  MHBapumantHOCcTE  QopMBI  mepBoro
mabdepennmana. Ilpunokenwe auddepeHnnana K
IPUOIMKEHHEIM BBIYHMCICHASM. [IpoH3BOHAS CIIOKHOM
u HesBHOH (yHknumi. IlpousBomHas 1o HampaBlIeHHIO.
I'pamuent. OkcTpeMyM ¢QyHKIHMH [BYX NepeMEHHBIX.
Haubonbmee u Haummensbinee 3HadeHHe (YHKIUH IBYX
TIEPEMEHHBIX B 3aMKHYTO# 00J1aCTH.

P12

Heonpenenennsiii
HHTErpaJj

IlepBooGpasnas, TeopeMa O MHOXECTBE TIEPBOOOPA3HbIX.
Heonpenenenneiit wHTerpan, ero cpoiictBa. TaGmuna
HHTEerpanoB. OCHOBHbIE METOIbI MHTEIPHPOBAHHS

Pi3

OnpenesenHblii
HHTErpaJj

IloHsTHE onpenieNleHHOTO HHTErpaia. I eoMeTpruuecKuil 1
(usMYecKuH  CMBICT  ONPEJNENEHHOTO  HHTErpana.
®opmyna Herorona-Jleitbunua. OcHOBHBIE CBOMCTBA M
METO/bl HHTETPHPOBAHMA OIPENENCHHOTO HHTErpaja.
IIpunoskeHus: BBIMHCICHHE IUIOIANA H JUIMHBI JyTH
IJIOCKOM (HIypEI B IPSIMOYTONIBHOM ¥ MOJIAPHOH CHCTEME
KOOpIHHAT, B IIapaMETPHYECKOM BHIE. BrlumcieHue
obvema Tena Bpamenus. HecobcrBenuslii uuterpan 1 u 2
pona

P14

JAuddepenuunansueie
YPaBHEHHS NepBOro
nopsaaKa

3anaum, NIPHUBOIMMEIE K muddepeHnHaNBEHBIM
ypaBHeHUsM. OCHOBHBIE INOHSATHS: IEPBBIH HMHTErpa,
oOmmii mHTerpan, 3amava Komm. uddepennnansusie
YPaBHEHHS  C  pasfeNsIOIUMHCST  IEepEMEHHBIMH.
OxnoponHsle IuG bepeHIHaIbHbIE YpaBHEHHS.
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Jluneiinble nuddepeHIHanbHEE  ypaBH
beprymnnm, METOJ Bapuanuu NIPOM3BOJIBHBIX
MNOCTOSHHBIX). YpaBHeHue bepuyim

eHuss (MeTon

I[OKHS&TGJ'[I:CTB&).

K03 pUIHEeHTaMH.
HOCTOSIHHBIX.

Iornxenune

muddepeHHansHOro YPaBHEHHS.
Bponckoro. Kpurtepuii mHHEHHON 3aBHCHUMOCTH CHCTEMEI
Gynxumit.  Kpurepuii  IMHEHHON  HE3aBHCHMOCTH
Mudpepennnanbnpie | peleHHH IHHEHHOTO OAHOPOIHOTO AH(PEPEHIHATEHOTO
YPaBHEHHS BBICIIHX | YPaBHEHHUA n-T0 nopsaka. CTpykTypa obluero pemieHus
P15 NOPSIAKOB M CHCTEMBI | JIMHEHHOTO OJIHOPOIHOTO
AuddepeHuHATLHBIX | ypaBHEHHS n-T0 nopsaka. CTpykTypa oOIIero pemeHns

YPaBHeHUi1 JIMHEWHOTO HEOHOPOIHOTO
ypaBHeHHs n-1o nopsnka. [Toctpoenne obmiero pemenus
JTHHEHHOTO OJIHOPOJHOTO
YPaBHEHHS n-ro

nopsaka ¢

Teopema cymecTBOBaHHS M EIMHCTBEHHOCTH DELICHHS
nuddepeHIHaIEHOIO ypaBHEHHS #n-To mopsnka (6e3

NopsIKa
Onpenenurens

i depernuansEOrO
JuddepeHaTbEHOTO

nrdbepeHIHaTLEHOro

IIOCTOSSHHBIMH

Meton Bapuanue pPOH3BONLHBIX

HopmanbHaeie

i pepeHIHaTBHEIX YpaBHEHHMi

CHCTEMBI

P16 KpaTHble HHTErpaan!

HHTETPAJIOB.

3ajaun, NOpPHBOAANME K  KPAaTHBIM
Omnpenenenne nBoiiHOro wuHTerpasa. Ero cmoiicTsa.
Bbruncienne 1BOMHEIX HHTErpajoB B JeKapTOBBIX
KOOpIMHATaX. BbMmCIeHHe IBOHHBIX MHTErpajoB B
KPHBOJIHHEHHBIX KoOopauHaTax. IlospHBEIE KOOPIMHATHL.
IlpunoskeHuss IBOWHBIX HHTErpaOB.
TPOMHOro HHTEerpana. Ero cpoiicTsa.
TPOHHBIX HHTEIPAIOB B JAEKAPTOBBIX, UIHHAPHYECKHX H
cepudecKuX KOOpIMHATAX. IIPHIIOKEHHMS  TPOMHBIX

HHTerpajiam.

Onpenenenne
Brruucinenue

KpuBoauneiinbie
P17 P
HHTEerpaJibl

Omnpenenenue KpUBOMHHENHBIX MHTETPAIOB IEPBOrO H
BTOpOro pozaa. Mx cBoiictBa m Beramcienue. ®opmyna
I'puna. ITpunoxkeHns: KPUBOJIMHEHHBIX HHTETPAIOB

Yucnosble pambl.

3HaKoIepeMeHHbIE

CXx0oauMOoCTb.

Heobxonumele  ycnosus
cxomuMocTd. Ocrtatok psana. CBoicTBa CXOASIIMXCS PANOB
IIpu3HaKkK CXONMMOCTH PANOB C MOJOMKHMTENBHBIMH YIEHAMH.
Ilpuznaku [lanambepa, Komm, wHTerpanbusiii npusHak.
pagel.  AGcomoTHas
cxonumocTH. IlpusHak JleiOnuua. ®yHKUHOHATIBHBIE PAbI.

H YCl1O0BHas

P18 Pane1 OG6nactb cxomumoctu. Ilpushak Beiiepwtpacca. CaoiicTsa

paBHOMepHO cxoaswuxcs psaaoe. Crenennsie paasl. Teopema
Abens. Unrerpan cxomumoctr. CBOMCTBA CTEMEHHBIX PSAIOB.
Psan Teiinopa. Pasnoxkenue B psan snemeHTapHBIX (yHKLMIA.
ITpumenenne panos Teitnopa.
Psinb1 @ypre. Pasnorxenne B TPHrOHOMETPHYECKHUH psfl
®ypre 0011er0 BHIA, YETHBIX M HEYETHBIX (DYHKIIMIA.

2.1.1.4. SI3pIK peau3auMM NPOrpaMMsI

IIporpamMma THCIHIITHHEL peanu3yeTcs Ha FocyIapcTBEHHOM si3bike Poccuitckoii Oenepanun.

2.1.2. YYEBHO-METOJIUYECKOE U WH®OPMAIIMOHHOE OBECHEYEHHUE

JAUCIUITJINHBI
MATEMATHKA
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JJIEKTPOHHBIE pecypchbl (H31aHHS)

1. Abnpaxmanos, B.I'. Bricinas MaTemaTika: IuHeliHas anreOpa ¥ aHATMTHYECKAS TEOMETPHS :
[16+] / B.I'. A6apaxmanoB. — Mockga : ®JIMHTA, 2019. — 179 c. : . — Pexum gocrymna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=607459

2. bangun, K.B. Bricimas wmarematuka : yuebumuk / K.B. Bamgun, B.H. Bamuieikos,
A.B. Pyxocyes ; nox obm. pen. K.B. Banauna. — 2-e u3x., crep. — Mocksa : ®JIMHTA, 2016.
— 361 c. : Tabn., rpad., cxem. — Pexum gocryma: mo moamucke. — URL:

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

3. Kyrysos, A.C. Maremarudeckuii aHamu3: JquddepeHiuaibHoe H HHTErPalbHOE HCUHCIICHHE
bynxmuii onHoM nepemenHoii : [16+] / A.C. Kyry30B. — 2-€ u31. cTep. — Mocksa ; Bepmu :
HMupexkr-Memua, 2017. — 127 c¢. - Pexum goctyma: mno moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=462166

4. Jlyary, K.H. Bricmias MareMaTHKa: pyKoBOACTBO K pemenmto 3amad / K.H. Jlymry,
E.B. Makapos. — 3-e u3z., nepepab. — Mocksa : ®usmarimr, 2013. — Y. 1. — 217 c. — Pexum
noctyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=275606

5. Tyranbae, A.A. Beicuias wmaremaruka. OYHKIHE — HECKONBKHX IIEPEMEHHBIX H
HeCOOCTBEHHBIE HMHTErpajbl: Teopus M 3amadd : [16+] / A.A. TyranbaeB. — Mockpa :
®JIMHTA, 2019. — 120 c. : wun — Pexmm pmoctyma: mo nommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=603140

6. TyranbaeB, A.A. Bricinas MaTeMaTHKa: OCHOBBI JIMHENHOMN anredpsl. Teopus u 3amaum :
[16+] / A.A. Tyran6aes. — Mocksa : ®JIMHTA, 2019. — 186 c. : un. — PexxuM mocTyna: 1o
noxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=611207

7. Tyraubaes, A.A. Beicimas MateMaTHka: (yHKIMH MHOTHX NEPEMEHHBIX, ABOUHbIE H TPOMHbIE
uHTerpaisl : [16+] / A.A. Tyran6ae ; MOCKOBCKHIl TOCYJapCTBEHHBIH yHHBEPCHTET M. M.
B. Jlomonocsa. — Mockea : @JIMHTA, 2019. — 228 c. : w1 — PesxuM J0cTyma: mo IOZIHCKe.
— URL: https://biblioclub.rw/index.php?page=book&id=611208

8. lanxun, A.C. 3amaus ¢ pelmeHWSMH 1O BhICUiel MaTeMaTHKE, TEOPHH BEPOSTHOCTEH,
MaTEMaTHYeCKO# CTATHCTHKE, MaTeMaTHIeCKOMY NPOrpaMMHPOBAHHMIO : y4eGHOe mocobue /
A.C. lllankun, B.A. Ilankus. — 9-€ u31., ctep. — Mocksa : Jlamkos u K°, 2020. — 432 ¢. : ui.
— (YueOuble w3nanmmsa 1ns Gakanaspos). — Pexum gocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573151

IleyaTHble H30aHUA

1. lemun C.E., lemuna E.JI. Anre6pa. Husxuuit Tarun: HTHU (¢) Yp®@YV, 2015. -280 c.
2. Jlemun C.E., lemuna E.JI. Ananutuyeckas reomerpus. Huxuuit Tarun: HTU () VpdV,
2016. -250 c.
3. lemun C.E., llemuna E.JI. Juddeperunansroe neancienne GyHKIME OJHOM TepPeMEHHOI.
Huxnauii Tarun: HTU (b) Yp@V, 2014. — 282 c.
4. Nlemun C.E., Jlemuna E.JI. Heonpeznenennsiii unterpan. Huwknuit Tarun: HTU (¢) Yp@V,
2011.-130c.
5. Mlemun C.E., Jlemuna E.JI. Onpenenennsiii uaterpan. Huxuuit Tarwt: HTU (¢) VpdY,
2013.-152c.

6. Hemun C.E., Jlemuna E.JI. KpaTHsle u kpusonuneitasie uuTerpansl. Huxanit Tarmwr: HTU
(¢) YI'TY-VIIH, 2010. -174 c.

7. Iemun C.E., lemuna E.JI. Pagel. Huwxuuit Tarun: HTU () Yp®Y, 2013.-186 c.

IIpodeccnonanbuble 6asbl JaHHBIX, HHGOPMANHMOHHO-CTIPABOYHBIE M IOHCKOBBIE
CHCTEeMBbI
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OnexTpoHHO-O0MOHoTeuHas crucTema «Jlanby hitps://e.Janbook.com
cucTeMa

«YHHBEpCHUTETCKas

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

1.

2. DnexTpoHHO-OHOIHOTEUHAs
http://biblioclub.ru/

3

4,

5.

(PLIOP)

Marepuaas: aas gaun ¢ OB3

Bece xonTenT OBC mpencraBnen B Buze aiinor cmemmamsHOro dopmara Ui
BOCIPOH3BEICHUS CHHTE3aTOPOM PEYHM, a TaK JK€ B TECTOBOM BHJIE, IIPUTOMHOM JJIs IIPOYTEHHUS C
HCTOJIB30BaHHEM SKPAHHOM JyIIbl M HACTPOMKOH KOHTPACTHOCTH.

bubnuoreka

Onnaiiny

http://school-collection.edu.ru — exunas kosutekis mGPOBLIX 06Pa30BATETHHBIX PECYPCOB
http://fcior.edu.ru - @enepanbHbIi HEHTP HHPOPMAITHOHHO-06PA30BATETHHBIX PECYPCOB

2.1.2. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHE JUCHUILIAHBI

MATEMATHKA

Ceenennsi 00 OCHAMEHHOCTH JHCUMIUITHHBI CHENHAIH3HPOBAHHBIM H JabopaTopHBIM
00opy10BaHHEM H NPOrPAMMHBIM 0fecnedeHHeM

Ne Bun zanstuii HamvenoBanne | OcHameHHOCTD ClENHATBHBIX Ilepeuenp
o\ CHCHMAIBHBIX | NOMEINCHHH i MOMEIEHHH 11 IPOrpaMMHOTO
i} IIOMEIIEeHHH 1 CaMOCTOSATETLHOH paboThI obecreyeHus.
TIOMEIUECHUH 115 PexBU3HUTEHI
CaMOCTOSATETBHO IIO/ITBEPKAAIOIIEr0
# paboThI JIOKyMEHTa
1 | Jlexuun YuebHas Mebens ayauTopHas ¢ | Microsoft Windows,
Ay/IMTOPHSA JUI | KOIMYECTBOM pabodMX MecT B | OHCHBIH HaKeT
MIPOBEICHHUSI COOTBETCTBHH C KoJHuecTBOM | Microsoft Office,
JIEKIIMOHHBIX cTyneHtoB, pabodee Mecto | JloroBop Ne  43-
3aHATHH MpenoiaBaTeris, nocka | 12/1712-2019 oT
ayIWTOpHAs. 18.11.2019.
Kommnexr NIEPEHOCHOTO
IIPOEKLIHOHHOTO
obopynoBaHus: HOYTOYK,
IPOEKTOP, SKpaH Ha INTATHBE.
2 | IlpakTnyeckue Vyebnas Mebens ayAUTOpHAst ¢ | Microsoft Windows,
3aHATHSI AyJUTOPHA Ul | KOJIMYECTBOM pabouyux MecT B | o(HCHBIH naker
[IPOBEICHHUS COOTBETCTBHH € KoaudecTBoM | Microsoft Office,
NPaKTUYECKHX CTyZIeHTOB, pabodee Mecto | JloroBop Ne 43-
3aHATHI IIpero1aBaTens, nocka | 12/1712-2019 ot
ayIUTOPHAs. 18.11.20109.
KoMmnriotepuast texnuka: | MathCad 14, Cuyer-
IEePCOHAIbHBIE  KOMIIBIOTEpEL, | (hakTypa No
nepudepuiinble  ycTpoiicta, | Tr066970 ot
JOCTYD B anekTpoHHyIo | 12.12.2008, 3A0
HHGOPMAITHOHHO- "Co¢rJIaitn Tpeiin",
obpasoparensHyio cpeny HTH | 6eccpouno.
(pummana) Yp®@V, xommuekr | MathCad 15, Cuet-
JIMIIEH3UOHHOTO dbaxTypa Ne
nporpaMMHoro obecneuenus. | Tr066970 ot
12.12.2008, 3A0
"CodrJlaitn Tpeiin",
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beccpoyHo.

Koncynbsranum YyeOnas Mebenb ayIUTOpHAas ¢ | Cucrema
ayIMTOpHS 711 | KOJIMYECTBOM pabo4vuX MECT B BHIleOKOHd}ePeHHP{ﬁ
IIPOBEICHUSA COOTBETCTBMM ¢ KojmdectBoM | Apache Openmeetings
KOHCYNbTAIHMH | CTyZeHTOB, pabouee Mecto | CBOOOAHO
IpenojaaBares, R | S RPOCTRARACHuC
ITO ¢ oTKpBITEIM
ayIUTOpHAas. S
Texymmii Vuebnas Mebens ayauTopHas ¢ | OnepaunoHHas
KOHTPOJIB, ay[MTOpHs Ul | KOJIMYecTBOM paboumx MecT B | cucTema Windows,
MIPOMEXYTOYHAs. | IPOBEJACHHS COOTBETCTBHH C KOJHYECTBOM OQHCHb’ﬁ naker
aTTecTalus TEKYIIEro CTYIEHTOB, pabodee MecTo g"l)‘:;;’z;ﬁ Ofﬁ_:e -
KOHTPOJIA H IIPenoaaBaTens ocKa -
IIpOEZH(yTO‘IHO a}l’),I[HT())IpHaﬂ. ’ ] e e
o 18.11.2019.
e Cucrema ynpaeneHus
y4eOHBIM KOHTEHTOM W
o0yueHuem LCMS
Moodle
CamocrositensHas | [Tomemmenns nis | Me6ens ayJIuTOpHas ¢ | Microsoft Windows,

paboTa cTyIeHTOB

CaMOCTOSATENBHO
# paboTeI
obydaronmxcs

KOJIHYECTBOM paGoqux MECT B
COOTBETCTBHH C KOJHYECTBOM

CTYJEHTOB, pabodee MecTo
npenoaBarens, Z0CKa
ayIMTOpHasl.

Komnrrotepras TEXHHKa:
IIEpCOHAIBHBIE  KOMITBIOTEPEI,
nepuepuiiHEle  YCTPOMCTBa,
IO AKITIOYECHHS K CeTH
Hurepner, JIOCTYTI B
3IIEKTPOHHYIO
HH(POPMAIIHOHHO-

obpasoBarensHyo cpeny HTU
(bunuana) VpdV, xoMmmiaekrt
JHLEH3HOHHOTO
IPOTrpaMMHOTO o0ecrieyeH s,

oHCHBIH maKeT
Microsoft Office,
Jorosop Ne 43-
12/1712-2019 ot
18.11.2019.
MathCad 14, Cuer-
taxtypa No
Tr066970 ot
12.12.2008, 3A0
"Cod1Jlaitn Tpeiin",
Heccpouno.
MathCad 15, Cuer-
baxTypa Ne
Tr066970 ot
12.12.2008, 3A0
"CodrJlaitn Tpeiia",
beccpouHo.
Jlororop Ha
IPeAOCTaBIECHHE
IIOCTOSTHHOTO
JOCTyHa K CeTH
HuTepreT ot
30.12.2019 Ne
800037

2.1. PABOYAS ITPOT'PAMMA TN CITUILINHBI

Pabouas nmporpamMma THCLMILUIMHEI COCTABIEHA ABTOPAMH:

DOHU3UKA
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Ne o/ | @amuiausa Ums OtyecTBo i HOKHOCTD Honpaanensme
y4eHoe 3BaHHe
1 XonsipeB Anexcanap Crapmuit HenapramenT
ABaTonbeBUY NpenoaaBaTe | ecTECTBEHHOHAYYH
1b oro obpasoBaHus

2.2.1. COAEP)KAHHUE H OCOBEHHOCTH PEAJIM3ALIUU JUCITATLIMHDI

OU3HUKA

2.2.1.1. Texno10ruu o6y4eHHsI, HCNO/b3yeMble IPH H3YYeHHH AHCIMILTHHBI MOYJIsI
CwmeranHoe o6ydeHHe ¢ HCIIONb30BaHHEM OHJIARH-KypCa.

2.2.1.2. ILnaHnupyembIe pe3y JabTaThl 00y4eHHs (HHAMKATOPDI) 10 JHCHHILIHHE 2

Koa u HaumeHoBanue
ILnanupyemsie pesybTaThl 00y4eHHsl (AHIHKATOPHI)

KOMIeTEeHIHH
3uamn:
. OCHOBHEBIE IIOHATHS, 3aKOHBI H MOJEIH MEXAaHUKH,
SJIEKTpHYECTBA M MarHeTusMa, KoneOaHMii H  BOJH,
CTaTHCTHYECKOH (DM3UKH M TEPMOJHUHAMHUKH;
e OCHOBHBIE (DM3MUECKHE BEIHYHHBI M (DU3MYECKHe
KOHCTAHTBEI, HX OINpEeAeJEeHHE, CMBIC], CIOCOOBI H
€/IMHHULIBI UX U3MEPEHHS;
U (ynnamenTanbHble (HU3UYECKHE ONBITH, HX POTh B
Pa3BUTHHU HayKH;
® HazHAUY€HHe M [PUHIUNBI JelCTBHS BaKHEHIIHMX
(bH3HYecKHX TIPHOOPOB.
OIIK-1. CnocobGen Yacermb:

®  OOBACHHUTBL OCHOBHBIE HAONIFOAEMbIE IPUPOIHEIE H
TEXHOTE€HHBIE SBICHUA U 3 (eKThI ¢ mo3uImii
(GyHIaMeHTaITBHEIX (PU3MYECKHX B3aMMOIeHCTRHIA,

(bopMyIHPOBATE M peIlaTh
3a7jauM, OTHOCSIIIHECS K

PO eCCHOHATLHON HCTOJIKOBBIBATE CMBICIT (PU3HYECKHMX BETHYMH M ITOHSTHII;

NEATENbHOCTH, IPHMEHSIA ®  3AIKHCHIBATH YPAaBHEHHs U1 QH3MIECKHX BEJIMYHH,

(GyHIaMeHTaIbHBIE 3HAHHS 3aITUChIBATE YPABHEHMS IPOLIECCA U HAXOIUTE €T0 PelleHHE;

OCHOBHBIX 3aKOHOMEPHOCTEH ® pabotark ¢ npubopamMu 1 060PYIOBAHHEM COBPEMEHHOI
Gbuzrdeckoii naboparopuu;

Pa3sBHTHSA NPHPOJIBI, YEIOBEKA

H 06I.E[CCTBa ® HCIOJB30BATH PA3/IMYHBIC METOIUKH (1)H3I'IIICCKIIIX

H3MEepeHui ¥ 00paboTKH SKCIIEPUMEHTATBHEIX JJAHHBIX, B
TOM YHCIIE C IPHMEHEHHEM KOMIBIOTEPHOMH TEXHHUKH H
HH(OPMAIMOHHBIX TEXHOJIOTHH IIPH PELICHHH 3a/1aY,;

®  HCIIONB30BaTh METOME! (PH3HUECKOr0 H MATEMATHHUECKOTO
MOJIETMPOBAHH, & TAKKe IPUMEHSTH METOIbI (PHU3HKO-
MaTeMaTHYeCKOro aHaIM3a K PELIEHHIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX ¥ TEXHHYECKHX pobIieM

Braoemn:
] HaBBIKAMH HCIOJIb30BaHHS METONOB (PHU3HYeCKOro
MOJEIHPOBaHHUS B HH)KEHEPHOH NpaKTHKE;
° NIPUMEHEHHS OCHOBHBIX METOMIOB (hH3HKO-

MAaT€MaTHIE€CKOTO aHallu3a JJIsl peIICHUS
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€CTECTBEHHOHAYYHBIX 33/1a4;
NPaBUIIBHOH JKCITyaTalli¥ OCHOBHBIX IPHOOPOB U
obopynoBaHus cOBpeMeHHOH (H3nUecKoit maboparopuu;
00paboTKH M MHTEPIPETAIMH PE3YIBTATOBR
9KCIIEPHMEHTA, B TOM YHCIIE C IPUMEHEHHEM
KOMITBIOTEPHOH TeXHHKH M HH(POPMAIIHOHHBIX
TEXHOJOTHH.

OIIK-2. Cniocoben
(OpMaTH30BEIBATE H PEIIATE
3aJa4i, OTHOCSILIHECS K
podeCCHOHATIBHOM
JEATEIbHOCTH, UCIIOIB3YS
METOJEI MOJICIUPOBAHHS H
MaTeEMaTHYECKOTO aHAIH3A.

3namp:

Ymemp:

Bnadems:

GyngameHTaNbHBIE (U3MYECKHE NOHATHS M TEOPHH
KIaCCHYECKOM U COBPEMEHHOHN (PHU3HKH.

HCTIOJIb30BATh 3HaHKs O COBPEMEHHOH (U3HUeCKOi KapTHHE
MHpa H 3BOIOLUH BeenleHHOH, MpocTpaHCcTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHHH BEINECTBA IS
NOHMMaHHS OKPYKAIOILEro MHpa H SBICHUI TIPHPOJIBI;
NIPUMEHATH (PH3UKO-MaTEMATHIECKHE METOIBI VIS CO3TAHHUS
HOBBIX CPEJICTB H3MEPEHHs], METOIOB H3MEPEHHS U METOIUK
H3MEpeHHit, pa3pabaTeIBaTh U IPEIIaraTh IUIaH [POBEIEHHS
(usuyeckoro uccnenoBaHus, GOPMYIUPOBATH BBIBOJIBL,
OLICHHBATh COOTBETCTBHE BBIBOJIOB IOTYYEHHBIM JaHHEIM,
OLICHUBATH HAYYHYIO U IPUKIIATHYIO 3HAYUMOCTB CBOEH
pa3paboTku.

MeTozaMHu (PH3UKO-MaTeMaTHYeCKOro ONUCAHMS U
MOJIETHPOBaHMs IMHPOKOT0 Kiiacca GU3HYECKHX ABJIEHUH
H MIPOLIECCOB, ONPEAETISAIOMNX IIPHHIHIIE pabOTEI
Pa3IHYHbLIX TEXHUIECKHUX YCTPOMHCTB.

OIIK 3. Cnocoben
IIPOBOJHTH HCCIIEIOBAHUS H
H3BICKaHHUS JUIS pelleHHs
NPHKJIATHBIX HHKEHEPHBIX
3a7a4 OTHOCSIIUXCS K
podecCHOHATBHOM
JEeATeNbHOCTH, BKIIIOYAs
NIPOBEIECHHE U3MEPECHHIA,
IUIAHHPOBAHUE U IOCTAHOBKY
3KCIIEPUMEHTOB,
HHTEpIpPeTaLHIO

ITIOJIYYE€HHEIX PE3YNIBTATOB

3namn.

Vyeme:

Braoemn:

TEOPETHYECKHE OCHOBBI, OCHOBHEIE MOHATHS, 3aKOHBI H
MOJIeTH MEXaHHKH, MOJIEKYJIIPHOM (bu3HKH,
SNIEKTPUYECTBA U MarHeTH3Ma, TEOPHHU KoIeOanuii 1 BOJIH,
TEPMOJMHAMMKH H CTATHCTHYECKON (DH3MKH;

NOHMMATh, H3JIaraTh ¥ KPUTHYECKH aHATM3HPOBATH 0a30BYIO
obmedusnuecKyro HHGOPMAIIHIO;

(GU3MYECKUMHU H MaTEMAaTHIECKHUME METOJAMH
00paboTku U aHanM3a HHpOPMANUK B 061acTH 06IeH
(bu3uKy.

2.2.1.3. CoaepsxaHue NMCHMIIHHBI 2

Kon
Paznen, Tema
pasaena, Copep:xanue
— JHCUHILTHHBI
Mexannueckoe OBIXEeHHe KaK MpocTeimas Gopma JIBHKEHHS
KuHeMaTHKa Marepud. [IpencTaBneHHe O CBOMCTBaX MPOCTPAHCTBA H
P1 - BpPEMEHH, JIEXKAIME B OCHOBE KIACCHYECKOH MEXaHHKH.
MaTepHaIbHOH TOYKH
@uspdyecKkHe MOMENH: MarepHalbHasd TOYKa, CHCTeMa
MaTepHaIbHBIX TOYeK, aDCOIIOTHO TBEPIOE TEIO.
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Cucrembl orcuera. Ilepememenume u myTh. TpaeKkTopus
nBrKeHHS. CKOPOCTh H YCKOpPEHHE MaTepHaIbHON TOYKH, KaK
NPOU3BOJIHEIE pafnyca-BeKTopa IO BpeMeHH. CKOpPOCTh H
YCKOpEHHE INIPH KPHBOJIMHEHHOM nBHXeHHH. HopMaisHOe M
TaHTeHLHAILHOE YCKOPEHHS.

P2

JlnHaMuKa MaTepHabHOM
To4kH. Pabora u sneprus

WuepnmansHble cucreMbl orcyeta. Macca Tena. Cuia.
Ilepspiii 3axon HetoroHa. MHepims. Bropoii 3akon HeioToHa.
Wmnynsc Tema W uMmmynsc cuibl. Tperwii 3akon HproToHa.
Yrpyrue cHiIbl, CHIIBI TATOTEHHS, CHIIbI TPEHHS.

Buemmnue m BHyTpeHHHe cuibl I[eHTp Macc MexaHHYecKoif
CHCTEMBI H 3aKOH €ro JBHJKGHHA. 3aKOH COXpaHEHHs
HMITyJIbCa.

Pabora nmocTosHHOI M IepeMeHHO# CHIIBL. MOIIHOCT CHIIBL
KuneTnueckas sHeprusi MEXaHHYECKOH CHCTEMBI H €€ CBS3b C
paboToil CHJI, NPHIOKEHHBIX K CHCTEME. DHEprHsl Kak
YHUBEpcalbHass Mepa pa3IM4YHbIX (OpPM JBHXKEHHS U
B3aMMOZECHCTBHH.

ITone xax ¢opMa MaTepuy, OCYIIECTBIIOMAS CHIIOBOE
B3aUMOJICHCTBHE MEXIY YaCTHIIAMH BEIIECTBA.
KoHceppaTHBHBIE M IHCCHIATHBHBIE CHIBL JlHccHmarpms
SHepruu. lloTeHunanbHas SHEPrusi MaTepHaIbHONM TOYKH BO
BHEIIHEM CHIIOBOM moiie. C6s3b nOmeHyuanbHol sHepeuu ¢
KOHCEPBAMUBHOU CUNOL, Oeticmeyloujell Ha MAMepuanrLHylo
moyky. Ilowsmue o 2paduenme cranapuoi  QyHKyuu
KOOpOuHam.

IloTenuuanehas sHeprus ynpyro AehOpMHPOBaHHOTO Tela,
JIByX B3aUMOJIEMCTBYIOIMX Macc, MOMHATOrO Han 3eMmiei
Tena u 3emid. 'padudeckoe mpeacTapieHHe NOTEHIMATBHON
sHepruu. [loTeHnnanbHble «IMBD) B «Oaphepsl».

3axkoH COXpaHEeHHS MEXaHUYeCKOH SHEPTUH.
OOwmedunsuyecknii 3aKOH COXPaHEHHs JHEPrHH. 3aKOHBI
COXpaHEHHs KaK IposBiIcHHE (GYHIAMEHTAIbHBIX CBOMCTB
npocTpaHcTBa B BpeMenH. CoynapeHne abcoOTHO YIPYIHX H

HEYIIPYTHX Te.

P3

Mexannka TBEPAOTO TElIa

VYIIOBBIE CKOPOCTH M YCKOpPEHHE, HX CBS3b C JHHEHHBIME
CKOPOCTSMH M YCKOPEHHSIMH TOYEK BpallaloIIerocss Tena.
MOMEHT CHIIBI 1 MOMEHT UMITYJIbCA MEXAHHUECKOH CHCTEMBI.
MomenT uHepmMM Tema OTHOCHTENBHO ocH. Teopema
IlItefinepa. MoMEHT wuMIyibca Tela  OTHOCHTEIBHO
HENOABMXXHOW ocH  BpameHus. (OCHOBHOe ypaBHEHHE
AMHAMMKHM  BpamiarelbHOro  aBmwkeHHsa. Kunerwueckas
SHEprusi Bpamaromerocs tena. Pabora mpu BpamarensHOM
ABIKEHUH. 3aKOH COXPaHEHHs] MOMEHTA HMITYJIbCA.

T'upockonuyeckuii aghghexm. Honsamue o npeyeccuu.

P4

ODJIeMEHTHI CIIeHATBLHOM
TEOPHH OTHOCHTEIHHOCTH

Mexanuveckuii PUHIMI OTHOCHTENBbHOCTH. [IpeobpasoBanue
Tlamunes.

ITocrynatel  cmenmanbHOW — TEOPHM  OTHOCHTEIBHOCTH.
IIpeo6pasosanme Jlopenna. Crnexctsus w3 npeoGpaszoBaHmii
JlopeHna (OTHOCHTENBHOCTH OJHOBPEMEHHOCTH COGBITHIA,
OTHOCHTENIPHOCTh  [UIMHH M TPOMEXYTKOB  BpEMEHH).
IIpocTpaHCTBEHHO-BpEMEHHOM MHTEpBal. PeISTHBHCTCKHIA
3aKOH CJIOXKEHHUS CKOPOCTeii.

OCHOBHO# 3aKOH PEIATHBHCTCKON JMHAMHKH MaTepHaIbHOM
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TOYKH. PeNsITHBHCTCKOE BBIpAXKEHWE Ui KHHETHUYECKOM
OHEPrUH. OHeprus cBs3H cHcTeMBl. COOTHOINEHHE MEXIY
IOJIHOM 3JHEprHedl M HMMIIYJIbCOM YACTHIBL | paHHIIEI
IIPUMEHUMOCTH KJIACCHUECKOH MeXaHHKH.

P5

DIEMEHTHI KITACCHYECKOI
CTaTHCTHKHM MakcBelia-
Boneumana. SIBnenus
IepeHoca B razax

Craructiueckuii " TEepPMOIUHAMHYECKHit METOJIBI
HCCIIEOBaHHUS MaKpOCKOIIMYECKUX CHCTEM.
TepmonnnaMuyeckue napameTpsl. PABHOBECHBIE COCTOSHMS U
Ipoleccsl. MaearbHbIH ras.

Pacnpenenenne MaxkcBemia. PacnpeneneHde uYacTHIl 110
CKOpPOCTSM M 3HEPrHsM TEIUIOBOTO ABMKEHHS. CKOPOCTH
TEIIOBOro ABMKeHHs Mosiekyn. Onsrt lTepHa.

OcHoBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETHYECKOH TEOpHH
HICANBHEIX Ta30B. MoneKyIsipHO-KHHETHYECKHH  CMBICT
Temrnepatypsl. OCHOBHOE ypaBHEHHE COCTOSHHS HIEajIbHBIX
rasoB. M3omponecckl B neanbHbIX rasax. ['a30Bble 3aKOHBI.
Hucno crenmenelt cBoGOIBI MONEKyH. 3aKOH PaBHOMEPHOTO
pacmpeneneHus SHEPrHM IO CTENeHsSM CBOOOIBI MOJIEKYIL
Cpennss KMHeTHYeCKas SHEPrHs MOJIEKY/L.

Uneanewelif ra3 B mone TATOTEHUs. bBapoMeTphueckas
¢dopmyna. 3akon Bonpimana mis pacnipeneneHusl 4acTHI[ BO
BHEIIIHEM NOTeHIManbHOM none. Onetel [leppena.

Cpennee 4ucio CTOJIKHOBEHMI W CpeiHss JUIMHA CBOGOIHOTO
npobera Monekyn. Bpems penakcamuu. Bakyym. SIBnenms
IIEpeHoca B TEPMOJMHAMHYECKH HEPAaBHOBECHBIX CHCTEMaXx.
OnbiTHRIE  3akoHBI  AU(QY3HUH, TEIUIONPOBOZHOCTH H
BHYTPCHHEr0 TpeHMs. MoJeKyIapHO-KHHeTHYeCKas TeOopHs
OTHX SBJICHHH. 3aBHCHMOCTH K03((HIMEHTOB IepeHoca OT
JIABJIEHUA M TEMIIEPATYPHL

Mexanusm muddy3un B razax, JKHUIKOCTSX M TBEPABIX TENax.
BsI3KOCTh ra3oB M XKHIKOCTEH.

P6

OCHOBHEIE 3aKOHBI
TePMOIUHAMHUKH.
Peanrurpie razel

OGparuMele M HeoOpaTHMblE, KPYTOBbIE H HEKPYTOBBIE
npoueccel. PaboTa rasa npu ero paciapeHun.

KomuuecTBo Temnortel. BHYyTpeHHSAS 3HEprus CHCTEMBI
BHyTpeHHS 3Heprus uaeaabHOro rasa. TennoeMKoCTb.
Ileppoe Hagano TepMomMHaMuKH. I[IpEMEHEHHE IIEpBOrO
Hayaja TEPMOJAMHAMHKM K M30IpolleccaM HJIealbHOTO rasa.
AnwnabaTHEIH mporiecc.

3aBHCHMMOCTh TEIVIOEMKOCTH HMIEAJbHOIO Ia3a OT BHIA
npolecca U3MEHEHHS ero cocrosHusa. Kiaccuueckas Teopus
TEIUIOEMKOCTEH HICAIbHBIX I'a30B H €€ OrpaHHYEHHOCTb.
Bropoe mHauano repmogunamuku. HeoGparumocts H
HanpaBIeHHOCTD CaMOIPOH3BOJIBHBIX IIPOIIECCOB B
3aMKHYTBIX CHCTeMaxX. TepMoJMHaMH4YecKas BEPOSTHOCTD
MaKpOoCOCTOSHHA. DHTponusA. Pacuer H3MeHeHHs SHTPOIMH C
ITOMOIIEO HHTErpajia IPUBEJEHHBIX TEILIOT.

Huxn Kapro. KIIJI wpeansHoi Temnosoit mammasl. Tperbe
Ha4alo TePMOAMHAMHKH.

Omcmynnenuss om  3axonoe udeanvnvix 2azos. Cuner u
ROMEHYUAIbHAA SHepeusl MEJHCMONEKYIAPHO2O
e3aumooencmeusn.  pPexmusHeiii  Ouamemp  MOAEKYI.
Vpasnenue Ban-oep-Baanvca. Cpasnenue usomepm Ban-oep-
Baanvca ¢ sxcnepumenmanvuwvimu.

Brympennas _ snepeus  peanvnozo  2aza.  Kpumuueckoe
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cocmosnue. azosvie nepexoodwvl. Tennogoe deuxicenue wacmuy
6 Jcuoxkocmax u meepovix meaax. Ocobennocmu JHcuokozo u
meepoo2o  cocmoaHuu  eewjecmea.  Kpucmaniuveckas
peuiemxka.

P7

DJIeKTpoCTaTHKA

OnexTpudeckuil  3apsn. JMCKpeTHOCTH 3apsijia.  3aKoH
COXpaHeHHs 3apaga. BsaumopelicTBue 3apsnoB. 3aKkoH
Kynona. DNeKTpocTaTHIeCKOe ToJe. [TpuanUn
cynepnosunuu. HanpskeHHOCTh 3JeKTPOCTATHYECKOTO OIS,
Pacuer 3eKTpocTaTHYeCKHX IOJIelf METOIOM CYIEPIIO3HIHH.
Ilone  snexTpuyeckoro  JHIOJISL ITorok  BekTOpa
HanpspkeHHOCTH. Teopema [aycca aiisi 9/1eKTpOCTATHYECKOTO
II0JIs B BaKyyMe M ee IpHMeHeHHe K pacyety mnoueii. Pabora
CHIl 3JIEKTpOCTAaTHYecKoro mojs. Llupkynsums BekTOopa
HanpshkeHHOCTH. IloTeHuMan 31eKTpoCcTaTHYECKOrO IIOJIA.
IToTeHnMaTBHBIH  XapakTep 3JIEKTPOCTATHYECKOTO  IOJISL.
HanpsokeHHOCTR  3IEKTPOCTATHYECKOrO MMOJIS KAaK TPagUeHT
NOTEHIHANA.

CpobomHble M CBA3aHHBIE 3apsiibl B JMIJIEKTPHKAX.
JusnekTpuku. Tuner  AM3IEKTPHKOB. [onspuzanus
IOU3JIEKTPUKOB. BexTtop mnonspuzamuu. JluanekTpuyeckas
BOCIIPHUMYHMBOCTE  BELIECTBA. BekTrop a3nexrpuyeckoro
cMemenns. Teopema I'aycca Ojst 2/IeKTPOCTATHYECKOTO OIS
B IHONeKTpHKax.  OTHOCHTENbHas  JAMAJIEKTpHYECKas
IIPOHHIIAEMOCTb CPEIBL

Yenosus na epanuye paszdena oeyx ousiexmpuueckux cpeo.
Huonexmpuxu ¢ ocobvimu ceoticmeamu. Ceznemosnexmpuxu.
ITvezoanexmpuueckuii s¢hpghexm.

[lone BHYTPH TIpOBOIHHMKA M Y €ro IOBEPXHOCTH.
Pacnpenenenne 3apsiza B NpOBOAHMKE. DIEKTPOEMKOCTD
YEIMHEHHOTO NPOBOJHHKA. B3auMHas 3NMeKTpoeMKOCTh IBYX
npoBoaHuKoB. KoHzaeHcaTopel.  DHeprus  3apsHKEHHBIX
NPOBOJHUKOB: YEIWHEHHOTO IPOBOJHHKA, KOHIEHCATOpAa H
CHCTEMBI IIPOBOJHMKOB. DHEPTHS JIEKTPOCTATHYECKOTO IIOJIS.
OO6BbeMHast IVIOTHOCTD SHEPIHH.

P8

IlocTosiHHBIH
JIEKTPUYECKHI TOK

IlocTosHHBN 3nekTpuyeckuii Tok. Cuna Toka. ILIOTHOCTB
TOKAa. YCIOBHS CYLIECTBOBAHHS OJJIEKTPHYECKOTO TOKA.
CropoHHHE CHJIBI B 3JE€KTPUYECKOH 1enu. PasHOCTH
NOTCHIHANIOB,  3JEKTPOABIIKYINAs  CHJIA,  HANpSIKEHHE.
O6o6menHsIi 3axon OMa B HHTErpaibHO# Gopme. 3akon OMa
B JIOKaTpHOH ¢(opme. Pabora m Mommocts TOKa. 3akoH
Ixoyns-Jlenna. 3akon JDxoynsa-JleHua B JokanbHOM (opMe.
PasgetBnennas unenb. Ilpasmma  Kupxroga.  Pacuer
Pa3BETBIICHHEIX LIEMEH.

Knaccuueckan anexmponnas meopus 31eKkmponpogooHocmu
Memannoe u ee oneimuvie 060cHo8anus. Buieood 3axonoe Oma
u [ocoyna-Jlenya us snekmpoHnblx npedcmasieHuil. 3axow
Budemana-@panya. 3ampyonenus kiaccuueckoi meopuu
NEKMPONPOBOOHOCIMU — MemaLlios. Paboma 8b1X00d
SNIEKMPOHA U3 Memaild. OMUCCUOHHbIE AGNEHUE U UX
npumenenue.

Onexmpuveckuii mox 6 2azax. Honusayus u pexombunayus
Mmonekyn 6 2ase. llodsudxrnocmv Hocumeneii  3apaoa.
Hecamocmosmenvneiti  u  camocmosmenvuwiii  2a306uie
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paspaowl. Inazma. TepmosnekmpoHHAs IMUCCUSA.

P9

OJeKTpoMarHeTusm

MarnuTHoe none. Bektop MarHuTHOH HHIYKIHH. MarHuTHEI
MOMEHT KOHTypa C TOKOM. MaruuTHoe moie 3neMeHTa TOKa.
3akoH buo-CaBapa-Jlariaca ¥ €ro NpUMEHEHHE K pacyery
MarHMTHOrO nois. MarHutHoe T1ojie TPSAMOJHHEHHOro
IIPOBOJHHKA C TOKOM. MarHuTHOE 110JIe KpyroBOTO TOKA.
[{upKynsanus BeKTOpa MarHUTHONW MHIYKUHH. 3aKOH IOJHOIO
TOKa [UIs MarHATHOTO TOJIA B BaKyyMe€ M €ro NpHMEHEHHE K
pacyeTy IONs COJICHOMJAa W Topoujaa. BuxpeBoil xapaktep
MarHUTHOTO IOJIA.

3akoH Awmnepa. BsaumoneiictBue napaienbHbIX
IIPOBOJAHHUKOB C TOKOM. OnpeneneHue eIWHHUIBI Toka — 1
ammep. KoHTyp ¢ TOKOM B MarHuTHOM mHone. OHeprus
B3aUMOJEHCTBHS KOHTYypa C TOKOM B MAarHHTHOM IIOJE.
Teopema I'aycca s MarauTHOTO MOTIs1. PaboTa nepememenus
IIPOBOJHMKA M KOHTYpPa C TOKOM B MarHUTHOM II0JIE.

Cuna Jlopenna. JIprxeHHe 3apsDKeHHBIX YAaCTHI] B MATHHUTHOM
noie. [lpuHuun fedcTBHA IUKIMYECKHX —YCKOPHTENeH
3apsOKeHHBIX yacTunl. Oddext Xomna. [lpusnun pabots!

MI'I-reneparopa.
Maruetuku. XapakTepuCTHKH MarHHTHOTO IO/ B BELLECTBE.
Hamarauuennocts. MaruaurtHas BOCIPHHUMYHBOCTb.

HanpsskeHHOCTP ~ MarHMTHOTO MO B BEINECTBE.
OTHOocHTeNbHAss ~ MarHHTHas  OPOHHIAEMOCTH  CPEJbl.
OpbumanvHelii MaZHUMHBIT U MEXAHUYECKUN  MOMEHMbI
anekmpona 6 amome. OpbumanvHoe —2upomazHumHoe
omuowenue. Onvim Dinwimenna-de Iaaza. Cnunogbie
MAZHUMHBIE MOMEHMBIL.

ATOM B MarHMTHOM mnone. Jlua- W mIapaMarHETHKH.
OnemeHTapHas TeOpHs [MAMarHeTusMa. OIeMeHTapHas
Teopusi  mapamarHetusma.  @Deppomarnerukn.  Kpusas
HaMarHW4WBaHMsA. MarHuTHEI THcCTepe3uc. Msrkue ©
KECTKHE MarHuTHble Matepuanbl. Touka Kropu. JloMeHEL
[TonsTHE O cIMHOBO# Npupoae heppoMarHeTu3Ma.

SBnenue 3NIEKTPOMarHUTHOM HHIYKIHH. 3akoH
ONEKTPOMarHuTHOM MHAYKUUHM Dapanes. 3akon Jlenma.
Boszuuknopenne 3/C HHAYKIHH B IPOBOJHUKE, JBUKYIIEMCS
B MarHMTHOM II0JI€ ¥ B paMKe, paBHOMEPHO Bpaulaioleics B
OJHOPOJHOM MarHUTHOM IOJIE.

Camounykuus. HIyKTHBHOCTS KOHTYpa. 3aKOH M3MEHEHHS
TOKa NpPH 3aMBIKAaHMH M pasMbkaHuu lend. CkuH-3¢dexr.
BsauMuas unnykims. BsanMHas HHIYKTHBHOCT.

OHepruss CHCTEMBI TIPOBOJHHKOB ¢ TokoM. OOGbeMHas
IJIOTHOCTb 3HEPTHH MAarHUTHOTO TIOJIS.

OGobuieHne 3aKoHa IEKTPOMAarHUTHON HHAYKIHH. Buxpepoe
anekTpudeckoe none. beratpon. Tok cmemenns. YpaBHeHus
Makcsenna s 3NEKTPOMArHUTHOTO IIONISE B MHTETPAIbHOM
¢dopme 1 BX PU3UIECKHI CMBICIL.

P10

Mexanuyeckue u
3JIEKTPOMAarHUTHEIE
KoJie0aHHus

ITonatne o konebaTempHBEIX Ipolieccax. | apMoHHWYECKHe
kKonebanus. KuHemMaTuka rapMOHHYECKHX  KojeOaHwuii.
HubdepennuansHoe ypaBHEHHE TapMOHMYECKHX KOJIeOaHMIA.
[TpyxuHHBIA, MaTeMaTHYecKUH M (QHU3MYECKHH MAasTHHKH.
OHeprus rapMOHH4YECKHX Kosebanuii. MeTon BEKTOPHBIX
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muarpamm. Kommnekcuas dopma mpencraBieHHs KoJeOaHHM.
Cnoxenue rapMOHHYECKHX KOJeDaHWil OTHOTO HampaBlIeHHS
W OJMHAaKoOBO# uacToThl. buenus. CloxkeHHe B3aHMMHO
NepHeHuKyIApHbIX Kosebanuit. CBoOoaHEBle 3aTyXaromue
konebanus. JluddepeHuaibHoe ypaBHEHHE 3aTyXarOLIMX
Kojebanuit u ero pemenue. JlorapudMuUecKuit IEKpEMEHT
3atyxaHus. Jlugpepenyuanvroe ypasHenue GviHyHCOEHHBIX
konebanui. Amniumyoa u hpasza 6viHysHcOeHHbIX KoebaHuil.
Pe3onanc.

OnexkTpuueckuit  konebarenbHBI  KOHTYp. CBoGoaHbIE
SJIEKTPOMAarHUTHBIE KONEeOaHMs B 3aKpPBITOM HICATBHOM
Koj1e0aTeIbHOM KOHTYpe. 3aTyXaloIlHe 3JIeKTPOMArHUTHBIE
KojebaHHs. 3aBHCHMOCTh YacTOTHI 3aTYXAlOIUX KOJeOaHHiH
OT CONPOTHBJIECHHS. ANlEpHOANYECKHH pa3psii KOHIEHCATOpa.
Buinyoicoennvie anexmpuyeckue xonebanus. Pezonanc moxa u
HAanpA’CeHUs.

P11

Bomus!

Bonnoseie mponeccel. O6Gpa3zoBaHue BOJH B YIPYroi cpere.
IlpomoneHble W monepedHsle Oeryique BOJHEL BoJHOBEHIE
noBepxHocTH. @PpoHT BoOnHBEL. PaszoBas ckopocTs. JlnMHA
BOJIHBI. BomxoBoe YHCIIO. IMpunmun  Trodirenca.
Cunycounansuple (TapMOHHYECKHE) BOJHBL Y paBHEHHE
Oerymeii BomHbsl. BomHoBoe ypaBHeHue. Jlucmepcus BOJH.
OHeprusi BOJHBL [IpHUHIMI CYIepHno3uiMH BOIH. BoIHOBOIM
IaKeT. I'pynmoBas CKOpOCTB. KorepentHocTs.
Wntepdepennus BomH. CTostume BOJHBL. YpaBHEHHE CTOsUeil
BOJIHEL V3MeHenue ¢asbl npu orpaxkenuu BosHbl. Konebanus
CTpPYHBEL

BonHoBoe ypaBHeHHe 37EKTPOMArHUTHOM BOJIHEL VpaBHEHHE
IUTOCKOM MOHOXPOMATHYECKOH 3JIeKTPOMArHHTHOH BOJIHEL
OcHoBHBIE CBOHMCTBAa 3/I€KTPOMATHHUTHBIX BOJIH. DHEPrus H
HHTEHCHUBHOCTH 3JIEKTPOMAarHUTHOM BONHEL ITOTOK 3HEprum.
Bexrop IloiintHHra. JlaBmeHWe 3J1€KTPOMArHMTHBIX BOJIH.
Wznydyenue nunosns.

2.2.1.4. SI3pIK peaTH3anHH POrPAMMBI
IIporpaMma IMCIMILTHEBI peau3yeTcs Ha FOCY1apcTBEHHOM s3bike Poccmiickoii Meeparun.

2.2.2. YVYEBHO-METOIUYECKOE U HWH®OPMAIIMOHHOE OBECIEYEHME
JUCHUIIVIMHBI ®U3UKA

DJIeKTPOHHBIE pecypchl (H31aHHs)

1

Craponybuesa, I'.II. Kypc nekumit mo ¢usuke: MexaHWKa, MOJNEKyIApHas (H3HKa,
TepMOJMHaMHUKa. DnekTpuyecTBo U Maraetusm / [.I1. Ctapoxy6uesa, A.A. XameHKo ;
DeziepanbHOe rOCYIapCTBEHHOE OIOKETHOE 00PAa30BATENHHOE YUPEXKIEHHE BBICIIEro
npodeccuonanmbHoro  ofpasoanus CTaBPONOJILCKMH TOCYJapPCTBEHHBIH —arpapHBIi
yHuBepcuteT. — CraBponones : CTaBpONONBCKHN TIOCYAapCTBEHHBIH arpapHsbli
yHuBepcuter, 2017. — 169 c. : un. — Pexmm moctyma: nmo noamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.
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2. Huxepos, B.A. ®usnka 11d By30B: MeXaHMKa W MOJeKyJspHas ¢musuka : [16+] /
B.A. Hukepos. — Mocksa : Jlamkos u K°, 2019. — 136 c. : 1. — Pexum noctyna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=116499.

3. Huxepos, B.A. ®usuka: coppemenHsiii kypc / B.A. Hukepos. — 4-¢ u3n. — Mocksa :
Hamkos u K°, 2019. — 452 c. : un. — Pexxum poctyma: mo moxmucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

4. Abnpaxmanosa, A.X. ®u3nka. DneKTpHUeCcTBO: TEKCTHI Jekuuii / A.X. AGapaxMaHoBa ;
MunucrepctBo  obpasoBanuss ®  Haykn P®, KazaHckuii  HanHMOHAIBHBIH
HCCeNOBaTeNbCKUN TeXHONMOrHueckuii yHuBepcuteT. — Kazanp : Kazanckuit Hay4dHo-
HCCNIeIOBATE/IbCKUM TEXHOIOrHYeckuli yauBepcuteT, 2018. — 120 c. : cxeMm., Tabi., Wi, —
Pexum JocTyna: o IOJMUCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=500426.

5. Owusuka: npakTHkyM. B 3 u. U. 1. Mexanuka. MonekyisipHas pu3uKa 4 TepMOIHHAMHKA
/aBT.-cocT. A.A. Xomeipes, K.M. Kopuucuk ; M-Bo o6pasosanus u Hayku PO ; DILAQY
BIIO «Yp®YV um. ITepeoro IIpesunenta Poccun B.H. Enpruaay, HukHeTarnn. TeXHoi.
uH-T (pwi.). — Huwxawit Tarun : HTU (¢) Yp®YV, 2018. — http:/elib.ntiustu.ru/97#target-
1649

6. ®usuka: npakTHKyM. B 3 u. Y. 2. Dnexrpogunamuka. KonebaHus u BOJNHBI /aBT.-COCT.
K.A. Kopuucuk, A.A. Xoxsipes ; M-Bo o6pasosanus u Hayku P® ; ®TAOY BIIO
«Yp®@V um. Ilepsoro Ilpesunenrta Poccun b.H. Enpuuna», HukHeTarnn. TeXHONI. HH-T
(dun.). — Huxnuit Tarun : HTU (¢) Vp®YV, 2018. — http:/elib.ntiustu.ru/97#target-1650

7. Ousnueckuit mpaktukym: B 3 u. Y. 1. Mexanuka. MonekynsapHas (H3uKa H
TepMouHaMuKa /aBT.-cocT. A.A. XozsipeB, K.M. Kopuucuk; M-Bo o6pazoBanus u
Hayku PO ; ®I'AOV BIIO «Yp®VY um. Ilepsoro Ilpesunenta Poccun B.H. Ensunnay,
Hmwxnerarun. texnon. we-T (mn). — Huwknuii Tarun : HTU (¢p) YpdV, 2018. —
http://elib.ntiustu.ru/97#target-1651

ITeyaTHble H3TaHUA
He ucnons3sytorcs

Ilpodeccuonanbupie 6a3pl  NaHHBIX, HHPOPMANMOHHO-CIIPABOYHbLIE M INOHCKOBBIE
CHCTEMBbI

6.
Z:

8.

9:

OnexTpoHHO-OHOMHMOTEYHas crcTeMa «Jlaub» https:/e.Janbook.com
OneKTpoHHO-OHONHOTeUHass  cucTeMa  «YHHBepcHTeTcKas  bubmmorexa  Omuaifuy
http://biblioclub.ru/

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

http://school-collection.edu.ru — expHast KoseKus (HGPOBBIX 06Pa3OBATETEHEIX PECYPCOB

10. http:/fcior.edu.ru - @enepanbHbi HEHTP HHPOPMAITMOHHO-06PA30BATENHHBIX PECYPCOB

(OLIIOP)

HBPHOJIH'-ICCKHC H3JaHUA

1.

2.

Lh

Bectauk Mockosckoro yausepcutera. Cepus 3: ®usnka. ACTpoHOMHS -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508

Becrauk Cankr-Ilerepbyprexoro yuusepcutera. ®u3Hka H XUMHAS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

HmxenepHo-bu3HyecKuii xypHa -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=25251

Yenexu ¢pusndeckux Hayk — https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325

. Hayyno-nomymspHerii ¢pusnko-mMareMaTnyeckuit xypaan «Ksant» - https:/kvant.ras.ru
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.

XKypnan rexuudeckoit $hu3uxu - http://journals.ioffe.ru/journals/3

JKypHan skcniepuMeHTAIBHOM H TeOpeTHYecKoH ¢usuky - http:/jetp.ac.ru/cgi-bin/r/index
Yuyebnas dusuka - https://ezproxy.urfu.ru:4169/title_about.asp?1d=9870

Matepuaas! ans sy ¢ OB3

Becv xomrentr OBC npexncraner B Buae ¢aiioB chenmambHOrO (opmarta  JUId
BOCIIPOM3BEJICHUS CHHTE3aTOPOM PEYM, a TaKXKe B TECTOBOM BHJE, NPUTOIHOM IUIS IIPOYTEHHS C
HCTIOJIb30BaHHEM 3KPAHHOM JIYIIbl M HACTPOHKO# KOHTPACTHOCTH.

®usuyeckoe oOpa3oBaHKe B By3ax - http://pinhe.lebedev.ru

2.2.3. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHME JUCLUILIMHBI

PU3HUKA

Ceenennsi 00 OCHAMEHHOCTH NHCHMIUIMHBI CHENHATH3HPOBAHHBLIM H J1a60PaTOPHBIM
obopyaoBaHHEM H IPOrPAMMHBIM ofecredeHHeM

HanmenoBaHue Iepeuens
CrelHaIbHBIX OcHalleHHOCTh CHelHATBHBIX NpOrpaMMHOr0
Ne Bun zanaruii NOMeELLEHHH 1 NOMEILEHHH U MOMELLEeHHH Uis obecneueHus.
n\n MOMELIEeHUH 115t CaMOCTOATENLHOM paboThI PexBU3UTEI
CaMOCTOATENBHOM NOATBEPKIAOLIETO
paboThl JOKYMEHTa
1 Jlexuun VuebHas aynuropus | MeGenb ayuTOpHas ¢ | OnepaunoHHas cucTeMa
ns NpoBeIeHHA | KonuyecTBOM pabouyux Mect B | Windows, oducHBIM
JIEKLIMOHHBIX COOTBETCTBMH ¢ KojMuyecTBOM | makeT Microsoft Office
3aHATHHA CTyneHToB,  pabouee  Mecrto | Jorosop Ne 43-12/1712-
npernoaBare;is, nocka | 2019 ot 18.11.2019.
ayJMTOpHas. Cucrema
KomneroTepnas TEXHHKA: | BUAEOKOH(DEepeHIIHI
KOMILIEKT (nepeHocHoro — ecau | Apache Openmeetings
aynuropus  He  obopynoBaHa | Cucrema
CTalMOHapHBIM 00OpyAOBaHHEM) | yrIpaBlieHHs yueGHbIM
TIPOEKLIMOHHOTO  0OOpYZIOBAHMSA: | KOHTEHTOM H
HOYTOYK/KOMIBIOTEpP, TIPOEKTOp, | 06y4eHHeM LCMS
TIPOEKLMOHHBIH dKpaH/nocKa. Moodle
2 Ilpaktuueckue | YueGHas aymuropus | MeGenb ayIUTOpHas ¢ | OnepaunoHHas cuctema
3aHATHA 11 NpoBeNeHHA | Koiu4ecTBoM pabounx Mect B | Windows, opucHbIi
NPAKTHYECKHX COOTBETCTBHM € KoauuecTBOoM | makeT Microsoft Office
3aHATUI crynentoB, pabouee  Mmecto | Jorosop Ne 43-12/1712-
npenoaasares, nocka | 2019 or 18.11.2019.
ayAUTOpHas. Cucrema
KomnerotepHas TEXHHKA: | YNpaBIeHHs yueOHbIM
KOMIUIEKT (IEPEHOCHOrO — €CNH | KOHTEHTOM M
aynuTopus He  obopynoBaHa | o0ydeHueMm LCMS
CTallHOHapHeIM obopynoBaHueM) | Moodle
NPOEKIMOHHOr0  00OpyAOBaHMA:
HOYTOYK/KOMIIBIOTED, TPOEKTOP,
TNPOEKLIMOHHBIH 3KpaH/IoCKa.
3 Jla6oparopHble |YueCHas ayautopus | Mebens aynMTOpHas ¢ | He tpebyercs
paboThI il MPOBEAEHHA | KOJIMYECTBOM palouyux MecT B
nabopaTopHBIX pabOT | COOTBETCTBMM €  KOJHHYECTBOM
Ne 322 JlaGopatopus | cTymeHToB,  pabouee  MecTo
o0weii H | npenojaBarens, JlocKa
9KCOEPHMEHTAIBHOH | ayaMTopHas.
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hH3HKH

O6opynosanue,
COOTBeTCTBYIOIEE TpeOoBaHUAM
opraHu3anmy yueGHOro mpouecca
B COOTBETCTBHH C CAHMTapHBIMH
NIPaBHIaMH H HOPMaMHK:
VYeranorka «M3yyeHue 3akoHa
JTMHAMUKH BpalaTeIEHOro
JIBHIKEHUS» — | IIT.
Ycranoska «Heynpyroe
coynapeHue pU3MYeCKHUX
MasiTHUKOBY» — 1 IIT.
VYcranoBka «Onpenenenne
MOMEHTa WHEPIIMH MaXOBHKa
— 1 mrT.

VYcranoBka «O60poTHBIH
bu3nueckuii MaSTHHK» — 1 IIT.
VYcraHoBka «J[BHIKeHHE 10
HaKJIOHHOH IJIOCKOCTH) — 1
IIT.

VYcranopka «M3ydeHune 3aKoHa
COXpaHEeHHs UMITYJIbcay — 1
IIT.

VYcraHoBKa JUIs OIpe/ieleHus
BA3KOCTH JKHIKOCTH — 4 mIT.
YcTaHOBKa [UIS OIIpeieIeHus
MOJISIPHOM MacChl ¥ INIOTHOCTH
BO3yXa — 3 IOT.

Kabuner snektpocHabxeHust
¢uzuku KOCO — 1 — 1 1.
Hacoc BakyymubIi
Komosckoro — 1 mT.

Becrl1 anexTpoHHbIE
(;1abopartopHbie, TOUHOCTH —
0,01 r) — 3 mr.

Mynstametp (Tan 890) — 3
T,

VYcranoBka «M3ydyeHue
BS3KOCTH BO31yXa» — 1 mT.
VYcranoska «Onpenenenue
OTHOIIEHHS TEeTJIOeMKOCTeH
Bo3ayxa» — | mr.

VYuebnas ayauTopus
s NpOBEIEHHA
nabopaTopHbIX pabot
Ne 324 Jlabopatopus

DJICKTpUYECTBA
MarHe€THu3Ma

H

MebGenb ayauTopHas c
KOJIH4YECTBOM paﬁoqﬂx MECT B
COOTBETCTBHH (o KOJIHYECTBOM
CTyHeHTOB,  paboyee  MecTO
npernoaaBarTens, OOCKa
ayJUTOpHas.

O6opynoeanue,
COOTBETCTBYyKOILLIEE TPeOOBAHUAM
opraHH3alMH yueOHoOro mpotecca
B COOTBETCTBMM C CaHUTapHbIMH
NpaBH/IaMK M HOPMaMH:
VeraHoBka NO  OnpeneneHuro
COIIPOTHUBJICHHUA ITpOBOAHHKA

He tpebyerca
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MeToAoM YHUTCTOHa — 3 1T.
VeraHoBka no  ompeneneHuro
3/1C HCTOYHHKA TOKa
KOMIIEHCALMOHHBIM METOJIOM — 3
INT.

VcTaHOBKa N0 ONpENeneHHIo
TOPHM30HTAJbHOH W BEPTHKAJIBHOH
COCTaBJIAIOLMX HMHIYKIHH
MarHMTHOTO Nojs 3eMJIH — 3 LT,
VeraHoBka 1o OnpeaeneHHro
touky Kiopu HHKens — 3 1T,
VcTaHOBKa 10 ONPEJIENIEHHIO
YIENBHOTO 3apszia 3/eKTpoHa — 3
LUT.

VcTaHOBKA M0 W3YYEHHIO paboThl
KosebaTenbHOro KOHTYpa — 3 LUT.
VeraHoBKa sl CHATHSL KPHBOM
HaMarHM4eHHOCTH
teppoMarHeTuka — 3 LIT.

Mebene ayauropHas ¢ — Cucrema
Viiafin ayropnT KOJIH4EeCTBOM pabouux MecT B Bnue?llcouq)epeﬂuu.ﬁ
KoHCYNbTalME | /1 mpoBeneHs COOTBETCTBHH C KOJIHYECTBOM Apache Openmeetings
B Ao CTYZEHTOB, paboyee MeCTO Cerobogno
npenojaeaTens, 10cKa pacnpoctpansiemoe I10
ayTUTOpHas C OTKPBITBHIM KOJIOM
Texywuit Vuebnas ayautopus | Mebenb ayJIUTOpHas ¢ | OnepainroHHas CUCTEMa
KOHTPOJIb, 1S npoBeneHus | konuyecTBoM pabouux Mmect B | Windows, opHcHBIH
NPOMEXKYTOYHasl |TeKyIIero KOHTPOJIs M | COOTBETCTBMH ¢  KonuvecTBoM | makeTt Microsoft Office
aTTecTalus TIPOMEIKYTOUHOM crynentoB, paboyee  Mecto | Jorosop Ne 43-12/1712-
aTTECTALUH NpenojaBaTens, nocka | 2019 ot 18.11.2019.
ayIUTOpHas Cucrema
yrpaBieHHs y4eOHBIM
KOHTEHTOM H
obyueHneM LCMS
Moodle
CamocrostensH | Yuebnas ayautopus/ | Mebenb ayauTopHas ¢ | OnepaimonHas cucTema
as pabora IMomeenus s | konuuyecTBoM pabounx Mect B | Windows, odUCHBIH
CTYEHTOB CaMOCTOSTEIBHOH COOTBETCTBMM ¢ KoaudecTBoM | maker Microsoft Office,
paboThl cTyneHtoB, pabouee  mecto | Jloroeop Ne 43-12/1712-
ofyuyaromuxcs npenoaaBaTesis, nocka | 2019 or 18.11.2019.
ayIuTOpHasl. Jorosop Ha
KomneloTepHas TeXHMKa: | MpeAoCTaBIeHHE
NePCOHAIbHBIE KOMIIBIOTEPBI, | MOCTOSIHHOTO NOCTYMa K
nepudepuiinpie ycTpo#icTsa, | cetn  HMurtepHer  oT

YCTpOICTBA MOAKIIOYEHHS K CETH
Hnrepner, JOCTYT B
3JEKTPOHHYI0  MH(OPMAaLIHOHHO-
obpasoparensHyto cpeny HTHU
(punuana) VYpdVY, KOMIUIEKT
JIMLIEH3HOHHOTO  MPOrpaMMHOIo
ofecneyeHus

30.12.2019 Ne 800037
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