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Pazpnen 1. OBIIIASL XAPAKTEPUCTHUKA MO VJISI

Hay4no-pynnamenTanbHble 0CHOBBI IPO(ecCHOHAILHOI AeATEILHOCTH
1.1. AHHOTanHA coaepRAHHA MOIYJISA

Monyne otHocuTca K 6a30BOH uacTH 00pa3oBaTeNbHBIX IIPOTpaMM BceX HHXKEHEpHO-
TEXHHYECKHX HalpaBJIeHHWH TOATOTOBKM M sBHseTcs o0sg3aTeNbHBIM JUIS BCeX CTYIEHTOB,
00y4aromuxcs 10 JaHHBIM HanpaBieHusM. Jlucrummanasl «MartemaTuka», «DH3uKka», BXOISIIHE B
MOJIyJIb COCTaBJIAIOT OCHOBY IIOJTOTOBKH CIEIIMATHCTOB HH)KEHEPHO- TEXHHYECKHUX HalpaBleHHUi,
ABIAAch (yHIaMeHTalTbHOH 0a30if MX ycmemHo# JesTenbHOCTH. B mpoinecce oOydeHHs 3THM
JUCHHMIUIAHAM  (QOpPMHpYIOTCS HaydyHOE MHPOBO33pEHHE, BiaJeHHe (U3MKO-MaTeMaTHYECKUM
anmapaToM H MeToJaMHU (M3HYeCKHX HCCIIeOBaHHH C IEBI0 YCIENTHOTO OCBOEHHS ClIENHATBHBIX
IMCIMIUIMH. MHTerpupoBaHHe 3HaHMH O NpHpoJe MaTepuH, (U3MUECKHX 3aKOHOB M BIaJCHHE
(Gu3MKO-MaTEMaTHUECKUM alllapaToM B CMEXHBIE HAyKH I[O3BOJSIET CTYAEHTY palliOHAIbHEe W
s(¢dexTHBHEE HCHONB30BaTh IONYy4YEHHBIE B XoAe OOy4YeHHS KOMIETEHLUHH MUIs pelleHHs
npodecCHOHATBHBIX 3a1ay.

Hucnunmmna «Matemarnka» GopMupyer 0a3y HaydyHBIX 3HAHMI CIELHATMNCTOB, a TakKe
peaiu3yeT  pa3sBUTHE MHTEIEKTYalbHOIO TNOTeHIMana M (GopMHpOBaHHE I03HABATEIBHOMH
AKTHBHOCTH B TBOPYECKOMH JeATeIbHOCTH.

HNucnunnuaa «®Pusuka» QopMupyer y oOydaronmxcs cnocoOHOCTH KOMILUIEKCHO H
rpaMOTHO aHAIM3HPOBATh (PHU3MYECKHE NPOLECCH]; HCIIOIb30BaTh COBPEMEHHBIE TEPMHHBI H IIOHSATHS
B 00JIaCTH €CTECTBEHHBIX HayK

1.2 CTpykTypa ¥ 06B€M MOy 151

O0beM AHCUHIUIHE ®opma uToropoii
Ne T —— MOZIyJisl H BCEro NPOMEKYTO4YHOI aTTecTallHH
n/n P % o MOAyJis B 3a4€THBIX MO0 AHCUHIUIHHAM MOJYJISl H B
€IHHHUIAX H Jyacax LEJIOM 110 MOAYJIH0
Matemartuka 10/360 JK3ameH,
1.
9K3aMeH
Duzuka 8/288 DK3aMeH,
2.
9K3aMEH
HE NpeLyCMOTPEHO
18/648
HUTOI'O mo moxymo:

1.3 I[TocsienoBaTe IbHOCTH OCBOEHHS MOAYJIsl B 00pa3oBaTe/IbHOI IporpaMme

IIpepeKBH3HTHI MOLY IS

HOCTPCRBHE}HTLI H KOPpPE€KBH3HTHI MO,ZLyJ'II: (<CH3L1Ha.HBHL]e paszeibl Hay4dHO-
MoOIYy.JIs bys1aMeHTanBHBIX OCHOB IMpodeccHOHaTBHOM
OEATEIIBHOCTH»




1.4. Pacnpenenenne KoMIeTeHIMIi 110 AHCUHIUIMHAM MOIYJIS, IVIAHHPYEMbIe Pe3yabTaThl
00y4eHnus: (MHAHKATOPBI) II0 MO0

Visyuenne muCHMIIME MOXYIS IpeaycMarpuBaeT (DOPMHPOBAHHE KOMIIETEHIHH IMOCPEICTBOM
IOCTE0BATENLHOIO OCBOEHHSI DE3yIbTaToB OOyYeHHs Ha ONpeleeHHOM YPOBHE CIOKHOCTH
colepKaHus.

Pesynerarel oOydyeHHs MO AMCHMIUIMHE — 3TO KOHKDETHBIE 3HAHHSA, YMEHHS, ONBIT H APYTHE
pesyJibTarel (ColepKaTelbHble KOMIIOHEHTH! KOMIIETeHIHIT ), KOTOPEIX IUIAHAUPYETCs HOCTHYL HA dTale
H3yYEeHMs JTUCLMILUIMHBI MOAYIS, M KOTOPBIE HOJDKHBI OyIyT MPOIEMOHCTPHPOBAHKB 00YJAIOIMMHUCH
OLICHEHBI ~ IPENOAABaTeJeEM II0  HHAMKATOpPaM/M3MEpseMbIM  KPHTEPHSIM, BKIFOYEHHBIM B
(GOopMyTHPOBKY pe3yJIbTaToB 00y4YeHHs.

Wupukarop — 3T0 mpu3Hak / curHan/ Mapkep, KOTOpPBIH IOKa3blBaeT, HA KaKOM YpOBHE
00yJaroImuiica JOIDKEH OCBOUTh Pe3ylbTaThl OOYUYEHHS W WX IPEIbIBICHHE JOJDKHO IOATBEPIHTH
(akT 0CBOEHHUS IPEIMETHOTO COAEPIKAHMS JAHHOM IHMCIMILIHHEL

MupuxaTopsl yYHTBIBAIOTCS IIPH BBIOOpPE M COCTABIEHHH 3aJaHHil KOHTPOJIbHO-OLEHOYHBIX
MEPOIIPHUATHH (OLIEHOYHBIX CPEICTB) TEKYIIEH U IPOMEXKYTOIHON aTTECTALHH.

Ilepeuenn
Koa n HaumeHoBanue Ilnanupyembie pe3yJibTaThl 00y4eHHSA
AHCHHUILIHH
KOMIIeTEeHI MU (MHAMKATOPLI)
MOy ISl
1 2 3
Maremaruka OIIK-1. Cnocoben

(hOopMyIHpOBaTh U pelmath | 3uams:
3a/1a4M, OTHOCSITHECS K ® OCHOBHBIE NIOHSATHSA ¥ METOMEI
npodeccHoHanbHOM aHATUTHYECKO# T€OMETPHH,
ACATCIIbHOCTH, IIPUMEHSS MaTeMaTHUECKHH aHalu3 v JUHEHHYIO
(yHIaMeHTabHEIE 3HAHKS anredpy; IOCIeI0BaTENbHOCTH U PAIBI,
OCHOBHBIX i depeHIaTbHOE B HHTETPAJIbHOE
3aKOHOMEPHOCTEH ucunciaenue, muddepenmansabe
PasBUTHA IIPHPOJIEL, yYpaBHEHHS.

YCJI0OBEKA H OGIIIGCTBB..

Vmemn:
e TPHMEHSTh MaTEMAaTHYECKHE METOIbI

U pEeIICHHA IIPaKTHYECKHX 3aliad B

obsactu npodeccuoHaNbHON
JeSTeTbHOCTH.
Bnaoemn:
e B OpraHu3alHH coOcTBeHHOM

JCATCIIPHOCTH, B BI:IGOPC THIIOBBIX
METOJAOB M CIOCODOB BEIIIOJTHCHHS
3ama4, B YMEHHH aHaJIA3HpPOBaTh,
CpaBHHBAThb H OLICHUBATEL Hux
PE3yIbTaThl, HCIIOJNLB30BAaTL OCHOBHEBIC
METOIOBI W IMNPHEMBI MATEMATHKH IJIA




PEIeHHs IPAaKTHYECKHX 3a7ad.

OIIK-2. Cnocoben
¢dbopma30BEIBATE U
pemaTh 3a1a4H,
OTHOCSIIHECH K
npodeccuoHaTbHOM
JEeSTEeNTbHOCTH, UCIOJIb3Ys
METO/IbI MOJICTHPOBAHHS 1
MaTeMaTHYECKOIO
aHan3a.

3name:
@ OCHOBHBIE IIOHATHA  KJIACCHYECKOH
MaTeMaTHKH.
Yumemn:
® IIPUMEHSATH MaTEeMaTHYECKHE METOIBI IS
peleHus MpogecCHOHATHHBIX 3a1ad.
Brademn:
e METOJaMH MaTeMaTHUYEeCKOI'0 ONHCAHHUS
W MOJIETHPOBaHHUs IMIHPOKOTO Kiacca
(U3UYeCKUX SBJIEHUH U MPOLIECCOB,
OIIPEeNSIOIMUX IPHHITUIIBI paboThI
Pa3IMYHBIX TeXHHYECKUX YCTPOMCTB.

OIIK 3. Cnocoben
IIPOBOIUTE HCCIIEI0BAHHUS
¥ U3BICKaHUS JJIs
PEIICHHS IPUKIaTHBIX
HHKEHEPHBIX 3a71a4
OTHOCSIIUXCA K
npodeccHOHATBHON
JIEeATENBHOCTH, BKIIFOYAs
IPOBENEHHE H3MEPEHUH,
[JIaHUPOBAHUE H

Snamu:
. TEOpPEeTHYEeCKHEe OCHOBEI, OCHOBHBIE
IIOHSATHSI, TEOPEMbBI MATEMAaTHUKH;
Ymemp.:
® TIOHHUMAaTh, H3JIaraTh i AHATH3HUPOBATH
6azoByr0 HHPOPMAITHIO;
Bnaoemy:
e MaTeMaTHYECKHMH METOIaMH
00paboTku ¥ aHanH3a HHGOPMALIHK B
obnacte npodeccHoHaANTBHOM

IIOCTaHOBKY
SKCTIEHMOHTOB, JeATeNbHOCTH.
HHTEPIIPETALHIO
IIOJIyYEHHBIX PE3YIIBTATOB.

®uzuka OIIK-1. Cniocoben name:
(opMyIHpoBaTh U pelaTh . OCHOBHBIE ITOHATHS, 3aKOHEI H MOJETH
3a71auy, OTHOCSIIHECS K MEXaHHKH, JNIeKTPHYECTBa u
npogdeccuoHaTbHOM MarHeTusMa, KonebaHWMi H  BOJH,
NeATebHOCTH, IPUMEHSIS CTATUCTHYECKOH bu3uKu H
(byHIaMeHTAIbHEIE 3HAHAS TePMOIUHAMHUKH;
OCHOBHBIX 5 OCHOBHBIE (DH3HYECKHE BEIHYUHBI H
3aKOHOMEpHOCTEH du3mgeckue KOHCTaHTB, HX

Pa3sBUTHA IPUPOOEL,
YyelioBeKa U 00mmecTBa

ONPENENeHHE, CMBICI, CIOCOOBI H
eIMHHIIBI UX U3MEPECHUS;

. dbyHIaMeHTaTbHEIE duzngeckue
OIBITBL, KX POJIb B PA3BHTHH HAYKH;

® Ha3HAUCHHE W TIPUHIMIBI JEHCTBHSA
BaKHEHIIHMX (H3HUYECKUX MPHOOPOB.

Vmemn:

e O0BSICHUTH OCHOBHEIE HAOMIOaeMbIe
IPAPOJHBIC H TCXHOI'CHHBIC SABJICHHUA H
3¢ dexTs! ¢ o3uImii GpyHIaMeHTATLHBIX
(U3HUECKIX B3aNMO/ICHCTBHH,




HCTOJIKOBBIBATH CMBICT (DM3HYECKHX
BEJIMYHH H IIOHATHH;

3alCHIBATh YPAaBHEHHSA U1 (PU3HUECKUX
BEJIMYHH, 3aIIUCHIBATH YPABHEHHUS
Tpoliecca ¥ HaXOIUTh €T0 PEleHHe;
paboTath ¢ npubopamu 1 000pyIOBaHHEM
coBpeMeHHOH (hu3rdeckoii 1abopaTopuy;
HCIOJIB30BATh PA3IMYHbIE METOIUKH
Gbu3nuecKux u3MepeHuii u 06paboTku
3KCIIEPUMEHTAIBHBIX JAHHBIX, B TOM
9HCIIE C IPUMEHEHHEM KOMITBIOTEPHOH
TEXHUKM X HHPOPMAIHOHHBIX TEXHOIOT Ui
IIPU PEIeHHH 33/1a4;

HCIIOJIB30BATh METOIB! QH3HUECKOro i
MaTeMaTH4eCcKOro MOJIETMPOBAHUs, a
TaKoKe TIPUMEHSTH METO B! (pU3HKO-
MaTeMaTH4YeCKOr0 aHaIH3a K PEHIEHHUIO
KOHKPETHBIX €CTECTBEHHOHAYYHEBIX U
TEXHUUECKUX IpobeM

Bnaoemnw:

HaBBIKAMH HCIOJIB30BaHUS METO/IOB
(u3nYeCcKOro MOIeTUPOBaHUS B
HMH)KEHEPHOH ITPaKTHKE;

IIPMMEHEHHS OCHOBHBIX METOJIOB
(H3UKO-MaTEMATHYECKOTO aHallu3a Jist
pelIeHHs eCTECTBEHHOHAYYHBIX 3a/1a4Y;

IIPaBUIBHOMN 3KCILTyaTalliil OCHOBHBIX
npubopoB u 000pyIOBaHHS
COBpEMEHHO# (pu3nvecKoit
naboparopuu;

00paboTKK ¥ HHTEpIpeTallui
Ppe3yIbTaToB dKCIIEpHMEHTA, B TOM
qucle ¢ IpUMEHEeHNEM KOMIBIOTEpHOH
TEXHHKH H HHGOPMAIIHOHHBIX
TEXHOJIOTHH.

OIIK-2. Cnocoben
¢dbopmanH30BHIBATE H
pelaTh 3a/1auH,
OTHOCAIIHECS K
podeccHoHaNBHON
NESTeNIbHOCTH, HCTIONB3Y S
METO/Ib! MOJICTHPOBAHHUS H
MaTeMaTHYEeCKOTO
aHaIM3a.

Buame:

(yHIaMeHTaTLHBIE duzuyeckue
NOHATHS W TEOPHUH KJIACCHYECKOH M
COBPEMEHHOM (PU3HMKH.

Ymemsn:

HCI0JIb30BATh 3HAHUS O COBPEMEHHON
(bu3ryecKoit KapTHHE MUPA Y 3BOJIOLMH
BceneHHo#, mpocTpaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHHH
BEILECTRA JULS [IOHUMaHMsl OKPYKarOIIEero
MHpa Y SIBICHUH IIPUPOJIEI;

MPUMEHSTH (PH3UKO-MaTeMaTHYeCKue
METOJIBI 111 CO3JJaHMsl HOBBIX CPEJICTB
H3MEPEHMs, METOJIOB HU3MEPEHHS H
METOIMK H3MEPEHHH, pazpabaTeIBaTh U
npejuIaraTh IU1aH IPOBEICHUs




(H3UYEeCKOro HCCIeI0BaHM,
(bopMyIHpOBaTh BBIBOJIBL, OLIEHHBATH
COOTBETCTBHE BBIBOJIOB IOJIyYEHHBIM
JaHHBIM, OLIEHMBATh HAYUHYIO U
MPHKJIATHYIO 3HAYUMOCTE CBOEH
pa3paboTKH.

Braoemy:

e MeToJaMH (PHU3HKO-MaTeMaTHYECKOTO

OIHCaHHs U MOJEINPOBaHHS ITHPOKOTO
Ki1acca GU3NIeCKUX SBICHUH H
IPOIECCOB, ONPEAEIISIOMHX IPHHIIAIIEI
paboThl Pa3IMYHBIX TEXHHYECKHX

YCTpOMCTB.
OIIK 3. Cnocoben Snamp:
IIPOBOJIUTH HCCIEI0BaHHS . TEOPETHYECKHE OCHOBBI, OCHOBHBIE
Y M3BICKaHMS IS IOHATHS, 3aKOHBI H MOJEIH MEeXaHWKH,
pELIEeHHUS IPUKIIATHBIX MOJIEKYJIAPHOH (HM3MKH, 3EKTPHYECTBA
HHXCHEPHBIX 3a/1a4 U MarHeTH3Ma, TeOpuH KkonelaHuwil
OTHOCAIIIUXCS K BOIIH, TEPMOIMHAMHUKH %}
npodeccHoHANBEHON CTaTHCTHYECKOH (PHU3UKH;
NEATEIIBHOCTH, BKIIFOYas Ymemn:
IIPOBE/ICHHE H3MEPEHHH, ® [IOHWMAaTh, H3NAraTh U KPUTHYECKH
IJIAHUPOBAHUE H aHATM3UPOBATh OA30BYIO
IIOCTAHOBKY 0bmedu3nUecKyo HH(OPMAIIHIO;
3KCIIEPHUMEHTOB, Brnaoemn:
HHTEPIPETALHIO e (U3NYECKUMHU ¥ MATEeMATHYCCKHUMH

TOTYHCHIERL PESYITHTETOR MeToiaMH 06paboTKH H aHAIH3a

uHdopmarmu B obractu obmeit
GHu3HKH.

1.5 dopma obOy4ueHus
Peanusaimsa MOy IpelycMOTpeHa s 00ydaromixcs M0 OYHOM, OYHO-3a09HOM M 3a049HOH
dbopmam.

PA3JIEJI 2. TIPOT'PAMMBI MO VJIA
Hayuno-(yHnameHTanbHEIE OCHOBBI IPOJeCCHOHATEHON e TeIbHOCTH

2.1. PABOYAS ITPOTPAMMA TUCHHUIIIAHBI
MATEMATHKA

Pabouas nporpaMmMa JUCHHUILTHHEI COCTABIICHA aBTOPpAMH.:

Yu4enas creneHnb IMoapa3saenenune
Ne i/ | @amuausa Uma OrgecTso > | Jlo/KHOCTH AR
Y4eHOe 3BaHHe
enapTaMeHT

Hemuna Enena KaHI. (hH3.-MaT. Hlciiag
1 JIOLIEHT €CTECTBEHHOHAYYH

JleonnnosHa HayK, IOLIEHT

oro obpa3zoBaHus




2.1.1. COAEP’KAHHUE 1 OCOBEHHOCTH PEAJIM3AIIUU TUCIUILJIAHBI 1

MATEMATHKA

2.1.1.1. Texno0ruu 06y4eHus1, HCHOIb3yeMble PH H3Y9eHHH AMCIHTLTHHBI MOXY IS
CMmemannoe o6y4yeHne ¢ HCIIOIB30BAHHEM OHJIAlH-KypCa.

2.1.1.2. Ilnanupyemble pe3yabTaThl 00y4eHns: (HHAMKATOPDI) 0 AHCOUILIHHE 1

Kon 1 HanmMenoBanune
KOMIIeTEHIHH

Ilnanupyemble pe3yabTaThl 00y4eHHs (MHAHKATOPLI)

OIIK-1. Cnocoben
(OpMyIHpOBAaTh H pelIaTh
3aJlayl, OTHOCHIIHECH K
npodeccHOHATBHOIM
NeSATEIbHOCTH, IPAMEHSIS
(GyHaaMeHTaIbHBIE 3HAHUS
OCHOBHBIX 3aKOHOMEPHOCTEH
Pa3BUTHS IPHPOJIB], YETIOBEKa
4 obmmecTBa.

Suamp:
® OCHOBHEIE IOHATHS M METO/Ibl AaHATMTHYECKOH reOMETpHH,
MaTeMaTH4ecKHH aHaIH3 U JMHEeHHYIo anrebpy;
IIOC/IE0BATEILHOCTH M PSIEL, TG hepeHIHaIbHOe H
HHTETpaJIbHOE UcUUCiIeHue, TuddepeHIHaTbHbBIE
ypaBHEHHUS.
Ymemn:
®  IPHMEHATh MaTEMAaTHYECKHE METOIBI IS PEIICHHUS
NPaKTHYeCKHX 3a/1ay;
®  HCIOJL30BATh METOIBl MAaTEMAaTHYECKOTO MOJIETUPOBAHMS, a
TAK)Ke IPUMEHSTh METO/IBl MaTeMaTHIECKOTO aHAIM3a K
PEIIEHHIO KOHKPETHBIX €CTECTBEHHOHAYYHBIX H
TEXHHYECKHX ITpoOIIeM
Bnaoemy:
®  HaBbIKAMH HCIOJIb30BaHHMA METO/I0B MAaTEMaTHYECKOTO
aHalM3a B MH)KCHEPHOH NPaKTHKE;
. HaBBIKaMH IIPUMEHEHUS] OCHOBHBIX METOJIOB
MareMaTHYEeCKOTO aHaIK3a ISl PeLeHUs
€CTEeCTBEHHOHAYYHBIX 3a/1a4.

OIIK-2. Cniocoben
(opMaTH30BEIBATE H PEIIATh
3a7a4y, OTHOCSILIHECS K
npodeccHoHATEHOM
JEATEIbHOCTH, HCIIOTB3YsI
METO/IBI MOJICTUPOBAHHMS H
MaTeMaTU4ecKoro aHaIu3a.

3uame:
® OCHOBHBIE ITOHATHS KJIACCHYECKOM MaTeMaTHKH.
Yumems:
® IPHMEHSATH MaTEMAaTHYECKHUE METO/IBI JUIS PEIleHHs]
npo)ecCHOHATBHEIX 3a/1aY.
Bnaoemn:
® METOZaMH MaTeMaTHYeCKOro OIMHCAHKS H MOAETHPOBAHHS
IIMPOKOT0 KIacca pU3MYECKHX SIBICHHH M IPOLIECCOB,
OIIpEIeNIAIOMNX NIPHHIKIE! paboTHI pa3sTHIHEIX
TEXHHYECKHX YCTPOMCTB.

OIIK 3. Cnocoben
IIPOBOMTE HCCIIeIOBAHHUS H
M3BICKaHH ISl peIIeHHUs
IIPHUKJIAHBIX HHKEHEPHBIX
3a1a4 OTHOCSIIIHUXCSH K
npodeccHoOHATBEHON
NEATEIbHOCTH, BKIIOYAS
IIPOBEACHUE H3MEPEHHUI,
IJJAHHPOBaHHUE U ITIOCTAHOBKY

3namn:
. TEOPETHYECKHE OCHOBBI, OCHOBHBIE TIOHSITHS, TEOPEMEI
MaTeMaTHKH;
Ymemn:
® [IOHMMAaTb, H3/IaraTh ¥ aHAMM3UPOBATEH 0a30BYIO
HH(OPMAITHIO;
Brademn:
i MaTeMaTHYECKUMH MeTo1aMHi 00paboTKH U aHaIH3a
uHbopManuK B 061aCTH TpodeCCHOHATBHOM
JIEATENBHOCTH.




9KCIIEPUMEHTOB,
HHTEPIPETAIHIO
MOJIyYEHHBIX PE3yILTATOB

2.1.1.3. CopepixaHue quCHHMIIHHEI 1

Kon
pasaesos
H TeM

Pa3nen, tema
JHCIHIJIHHBI

Copep:xanne

P1

Teopust MmaTpuu u
onpeneuTes el

AnreOpandeckue oOnepalMM HaJ MaTpULAMH H HX
cBoiicTBa. OrmpenenuTend M HMX CBoOHcTBa. PaznokeHue
OIpelenuTenss IO CTPOKE MIH CcToyOIy. MeTos
BEIUHCIIEHUS onpeaenuTenei. YMHOXEHHE
onpeznenurened. Panr wMatpuusl. CBolicTBa paHra
MaTpvubl. Berucnenwe panra wartpunsl. OOpatHas
MaTpHLa B c1ocOObI BEIYHCIICHUS &

P2

CucreMbl JTHHEHHBIX
anredpanveckux
YPaBHeHH

OneMeHTapHBle INpeoOpa3oBaHMs W OKBHBAJICHTHOCTH
CJIAY. IlpuBeneHHE CHCTEMBI K CTYIEHYATOMY BHIY.
KoopaunarHble, MaTpuyHble H BeKTOpHBIE (OPMBI
samucy CJIAY. Teopema Kpamepa. Metox [aycca.
O6mas TeopHs THHEHHBIX cHucTeM. DyHIaMEHTAIBHEIH
Habop pelleHHil OJHOPOMHOM cHcTeMbl. CBSI3b MEXIY
pELICHUSIMH OTHOPOJAHON U HEOJHOPOIHOH CHCTEM.

P3

BexTopHas anredpa

OcHoBHBIE omnpeznenenus. JIuHelHbIe onepanud Haj
BeKTOpaMHu. JIeHcTBHsSI HaJ BEKTOpaMH, 3aJaHHBIMH
npoexnuamu. CkanspHoe, BEKTOpHOE, CMEIIaHHOE
IIPOM3BEIEHHs BEKTOPOB. BeKTOpHOE MPOCTPAHCTBO.
bazuc

P4

AHaJIHTHYECKANA
reoMeTpHs Ha
ILIOCKOCTH

VpaBHeHHMs nOpsAMOM HA  IUIOCKOCTH.  B3aMMHOe
pacmojioKeHusl MPSMBIX Ha IUIOCKOCTH. PaccTosHue oOT
TOYKM [0 IIOCKOCTH. KpHBEIE BTOpPOro mopsaka.
Kanonmueckue  ypaBHeHHss  mapaboiibl,  3JUIMIICa,
runepbonsl. [IpeobpazoBanue koopmuuar. IlpuBeneHue
YPaBHEHHH KpPHBBIX BTOPOTO MOPSJIKA K KAHOHHYECKOMY
BUY

P5

AnHaluTHYeckas
reoMeTpus B
NPOCTPAHCTBE

VYpaBHEHHE IUIOCKOCTH B TIPOCTpaHCTBE. Pa3imuyHble
CmocoOBl  3ajaHMsA. YTrodl  MeXIy  IUIOCKOCTSAMH.
Pasnu4nele cnocoOBl 3aJaHud. YTON MEXIY NpSIMBIMH.
Yromn Mexay NpsMO# | IJIOCKOCTHIO

P6

JJieMeHTapHbIe
$byHKIHH H HX
CBOMCTBA

ITonsTHe ¢yHKIMH, 00NacTh OIpeleNeHHs, MHOXKECTBO
3HayeHuil @yHkuuu. CnoocoObl 3amaHus  (QYHKOUI.
OcHoBHBIE ~ XapakTepucTHKH  GyHKuHH. ['paduku
3JIEeMEHTapHBIX QyHKIHI

P7

IIpenens:

Yucnopas mocnenoBaTeNnsHOCTh M ee npenen. Ilpenen
¢yaknun B Touke. Ilpenen ¢yHKUMH B OECKOHEYHOCTH.
OnHocTOopoHHHE Tpenensl. bBeckoHeYyHO Maible |
Oeckoneuno Oonbinme GyHKIHH, HX cBoMcTBA. OCHOBHBIE
TeopeMEl 0 TIpeaenax. IIpH3HakKM CyllecTBOBAHUS
npezfenoB. 3aMeuaTenbHBIE Ipelensl.  TeopemMa O
B3aHMO3aMEHSEMOCTH 3KBHBAJIEHTHBIX BEJIUYHH IIPH
BBIYHCTIEHHH [IPEJIESIOB

P8

HenpepbiBHOCTH

HenpeppiBHOCTE (YHKIMH B TOUKE M Ha OTpE3KE.




byakouii

Pa3priBel, BHJIBI Pa3phIBOB. OnmHOCTOPOHHS
HenpepbeBHOCTh. CBOMCTBA (YHKITHIA, HENPEPHIBHBIX Ha
OTpeE3Ke.

P9

Jnddepennuporanue
¢yHknuu oxHoi
nepeMeHHOMH

Ilponsponnas (QyHKIHHM, €€ TIeOMETPHYECKHH W
MEXaHWYeCKHH  CMBICIL. IlpousBomHass  CyMMBI,
IpOM3BENCHUs, dYacTHOro ¢ynkiui. CB3p Mexay
HETPEPLIBHOCTEIO U JAupdeperuupyemocthio. Tabmuua
IIPOHU3BOJIHBIX. Meron norapu(pMHUECKOTO
b bepeHIpOBaHHS. [TpousBoaHas CJIOYKHOI,
napaMeTpHYeCKH 3aJaHHOM W  HesBHOH  (QyHKImil.
Hubdepennuan QyHKOHH, TeOMETPHYECKHN CMBICT
middepentmana. VHBapHaHTHOCTD (hopMBI
middepennmana nepBoro mopsaka. IIpuMeHeHue
mipdepeHnMana K TNpUOMMIKEHHBIM BBIYHCICHUSM U
oneHke norpemHoctd. ITponssoansie u auddepennnans
BeIcIIAX TopsikoB. Teopembr @epma, Poms, Jlarpanxa,
Komn. Ipasuno Jlomurans

P10

Hccnenosanue
yHKIHH OXHOH
nepeMeHHOi

IIpu3Haku Bo3pacTaHus U yOBIBaHHA  (YHKIIHH.
Bospacranme, yOpiBanme — QyHKIMH.  DKCTpeMyM
bysxuuu. VYciaoBHe — CYIIECTBOBAaHHS  JKCTpPEMyMa.
Haubonpmee u HauMeHbIee 3HAUCHHE (QYHKIUH.
ITpoMexyTKH  BBITYKJIOCTH, BOTHYTOCTH H  TOYKH
neperuba rpadmka QyHKUMH. AcuUMOTOTHI rpaduka
¢ysxuuu. IlonHas cxema wmccienoBaHMS (QYHKIHH H
[OCTpoeHHE rpaduka QyHKIHHA

P11

DYHKIHA MHOTHX
nepeMeHHbIX

Omnpenenesve  QyHKIMH  JBYX H  HECKOJIBKHX
nepeMeHHBIX. [Ipesien W HeNpepbIBHOCTh (DYHKIHH IBYX
nepeMeHHbIX.  YactHele  npousBojaHbie.  IlonHoe
npupamenne W aaddepeHiman  QyHKOHM  ABYX
nepeMeHHbIX. MHBapHaHTHOCTH  (QOpMEI  IIEPBOTO
mubdepennmana. Ilpunoxkenune muddepeHnuama K
NpUOMMKEHHBIM BhIYHCIeHUAM. [Ipon3BomHas CI0XKHOM
U HesBHOH ¢yHKumH. Ilpon3BoiHas 1Mo HaNpaBIECHHIO.
I'panuent. OxcTpeMyM (QYHKIMHM JBYX HEpEMEHHBIX.
Haubonbmee u HauMmeHbllee 3HaueHHe (PYHKIHMM JBYX
[IEPEMEHHBIX B 3aMKHYTOH 001aCcTH.

P12

Heonpenenennbrii
HHTErpaJ

IlepBooOpasHas, TeopeMa 0 MHOXKECTBE NEPBOOOPa3HBIX.
Heomnpenenennslii uHTErpai, ero cpoiictBa. TaOmuna
uHTerpanoB. OCHOBHBIE METOIbI HHTETPUPOBAHHUS

P13

OmnpenenenHniii
HHTerpas

ITonsTue onpeneneHHoro uHTerpana. I'eomerpuyeckuii u
¢busndeckuif  CMBICT  OIpPENENeHHOr0  HMHTerpaja.
@®opmyna Hrerotona-Jleitbuuma. OcHOBHEIE CBONCTBA H
METOJbl HHTETPHPOBAaHUS OIPENEIEHHOr0 HKHTerpaia.
[Ipunoxenus: BBMHCIEHHE IUIOIANW M JUIMHBI JIYTH
IUIOCKOH (PUTYpHI B IPSIMOYTOJIBHON U TIOJISPHON CHCTEME
KOOpIMHAT, B IapaMeTpHuecKoM Buae. BrmmcieHue
oOnrema Tena Bpamenus. HecoOcTBennEbIi uHTErpan 1 u 2
pona

P14

JAuddepennnanbubie
YPABHEHHH NEPBOIo
nopsaKa

3anaqn, [IPUBOUMEIE K muddepeHTHATEHEIM
ypaBHeHHsM. OCHOBHBIE IOHSTHS: TEPBBI HHTErpall,
obmmii mHTerpan, 3anava Komm. J{uddepenuuansube
YPaBHEHHS €  pa3lelsiolUMHCS  IepEeMEHHBIMH.
OpHOpoHBIE middepeHIHaTbHEIE YpaBHEHHS.
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Jluneiinple muddepeHnnancHBle  ypaBHEHHS (METOX
beprynnu, METOJ BapHalliu IIPOU3BOJIBHBIX
IIOCTOSTHHBIX). Y paBHeHHE bepHyIH

P15

JAuddepennuanbubie
YPaBHEeHHS BBICHIHX
MOPSIAKOB H CHCTEMBI
auddepeHIHATBHBIX
YPaBHeHHil

Teopema cymecTBOBaHUS M €IUHCTBEHHOCTH PpELICHHS
o depeHIHaTEHOrO  ypaBHeHHsT n-ro mopsaka (6es
J0Ka3aTeNlbCTRA). ITonmxenue nopsiaka
i pepeHIHanEHOro yPaBHEHHS. Omnpenenurens
Bponckoro. Kpurepuii mHHEHHOH 3aBUCHMOCTH CHCTEMBI
Gynknuit.  Kpurepuii  NHMHEHHOH — HE3aBHCHMOCTH
peleHuii THHEHHOro 0HOPOAHOTO TH(depeHIaTbHOTo
ypaBHeHHs n-ro nopsanka. CTpykrypa oOmiero pemeHus
JIHHEHHOTO OJTHOPOIHOTO middepeHManEHOTO
ypaBHeHHs n-10 nopsaaka. CTpykTypa oOmiero pemeHus
JTMHEHHOTO  HEOJHOPOAHOro  muddepeHnHaTLEHOTO
ypaBHeHHs n-r1o nopsaka. [loctpoerne obmero penieHus
THHEHHOTO OJIHOPOZIHOTO b bepeHIMaTEHOTO
YpaBHEHHS  K-TO nopsoka ¢ IOCTOSIHHBIMH
xko3bduuuentamu. Meron BapHAUMH TIPOM3BOJIBHBIX
IIOCTOSIHHBIX. Hopmanbusie CHCTEMBI
JuddepeHIHANTBHBIX YpaBHEHHI

P16

KpaTHble HHTErpaJsl

3ajaud, MNPHBOASIIME K KpaTHBIM  HHTErpaliam.
Ompenenenne nBOiHOro wuHTerpaia. Ero cBolicTsa.
Breuncnense JBOHHBIX HHTErpajoB B JE€KapTOBHIX
KOOpJIMHaTaX. BbIYMCICHHE IBOMHBIX MHTETPaJiOB B
KPHBOJIHHEHHBIX KoopauHaTax. Ilonspuble KoopauHaTHL
[Ipunoxenuss fABOHMHBIX HHTerpanoB. OmnpeneneHue
TpoHHOro wuHTerpana. Ero cBoiictBa. Brruncienue
TPOMHBIX HHTETPAIOB B JEKapTOBBIX, IIMITHHIPHYECKHX K
chepuueckux koopauHatax. [IpHmoskeHHS — TPOMHBIX
HHTETPaJIoB.

P17

KpuBonuneiinbie
HHTerpaJibl

Ompenenenue KpUBOJIWHEHHBIX HHTErPAJOB MEPBOr0 M
BTOpOro poja. Mx cpoiictBa m BerMumcinenue. @opmyna
I"'puna. IIpunoxkeHHs: KpUBOJIMHEHHBIX HHTETPATIOB

P18

Panpl

Yucnoeele psanel. Cxomumocte. HeobXxomumble  ycioBHs
cxoaumocTH. Octatok psna. CpoiicTBa cxonfiuuxcsi psioB
ITpu3Haku CXOAMMOCTH PANOB C TMONOXKHMTEIbHBIMH YJEHAMH.
INpusnaku Jlanambepa, Komu, uHTerpanbHeiii npH3HAaK.
3HakonepeMeHHble  psanbl. AGCONIOTHAasT M YCJIOBHAas
cxongumocTH. Ilpusnax Jleitbnnua. @yHKUMOHANbHBIE PALIbI.
Obnacte cxoaumocty. IlpusHak Beiiepiutpacca. CsoiicTea
paBHOMEpHO cxonsuuxcs panoB. CreneHHsie psagsl. Teopema
Abdensa. Murterpan cxoaumoctd. CBOMCTBa CTENEHHBIX PsIOB.
Pan Teiinopa. Paznoxkenue B pan sneMeHTapHBIX (yHKUMH.
Ilpumenenue pagos Teiinopa.

Psnbl @ypre. Paznoskenue B TPHrOHOMETPHUYECKH Psijl
@ypee 0b11ET0 BH/1a, YETHBIX H HEUETHBIX (YHKIHMIL.

2.1.1.4. 531k peaTH3alHH NPOrPaMMBbI

ITporpamMmMa IHMCHIHIIIMHEI pealu3yeTcs Ha rocyaapcTBEHHOM s3bike Poccuiickoit Menepanuu.

2.1.2. YYEBHO-METOJAUYECKOE U WH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCHHUITJINHBI

MATEMATHKA
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DIeKTPOHHBIE pecypChl (H3XaHHA)

1.

Abppaxmanos, B.I'. Bricias Maremaruka: nuHeiinas anrebpa B aHAIMTHIECKas T€OMETPHS
[16+] / B.I'. A6npaxmanos. — Mocksa : ®JIMHTA, 2019. — 179 c. : un. — Pesxum goctyna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=607459

banmun, K.B. Bricmas wmatematuka : yuebnuk / K.B. banmun, B.H. Banuisikos,
A.B. Pyxocyes ; mox o6m. pen. K.B. banauna. — 2-¢ usn., crep. — Mocksa : ®JIMHTA, 2016.
— 361 c. : Tabm., rpad., cxem. — Pexmm gocryma: mo momnmcke. — URL:
https://biblioclub.ru/index.php?page=book&id=79497

. Kyrysos, A.C. Maremarudeckuii anamus: quddepeHInatsHOe 0 HHTErPATbHOE HCIHCIIEHHE

Gbynxuuit ogHoil nepemenHoi : [16+] / A.C. Kyty3oB. — 2-¢ u3a. crep. — Mocksa ; Bepiun :
Hupexr-Menma, 2017. — 127 c¢. — Pexum pocryma: mno moammcke. — URL:
https://biblioclub.ru/index.php?page=book&id=462166

Jlyary, K.H. Bricimas Martemarwka: pykoBOACTBO K pemenuo 3amad / K.H. Jlynry,
E.B. Makapos. — 3-e u3n., nepepad. — Mocksa : ®@u3mariur, 2013. — U. 1. — 217 ¢. — Pexum

noctyna: mo moanucke. — URL: https://biblioclub.ru/index.php?page=book&id=275606

. TyranbaeB, A.A. Bplcmags wmaTematuka. @OYHKIMH HECKOJBKMX INEPEMEHHBIX H

HecOOCTBEHHbIE HHTErpaisl: Teopus W 3amadd : [16+] / A.A. Tyraubaes. — Mocksa :
@®JIMHTA, 2019. — 120 c¢. : wmn - Pexwm poctyma: mo mnommmcke. — URL:

https://biblioclub.ru/index.php?page=book&id=603140

. TyranbaeB, A.A. Bricmas mMaTeMaTHKa: OCHOBBI JIHHEHHOM anre6pel. Teopus u 3amauu :

[16+] / A.A. TyranbaeB. — Mockga : ®JIMHTA, 2019. — 186 c. : w1 — Pexxum goctyna: mo
nogmucke. — URL: https://biblioclub.ru/index.php?page=book&id=611207

. Tyranbaes, A.A. Beicias MateMaTrKa: GYHKIIHA MHOTHX IIEPEMEHHBIX, JBOWHEIE U TPOUHBIE

uHTerpansl : [16+] / A.A. Tyraun6aeB ; MOCKOBCKHI TOCYIApCTBEHHBIA YHUBEPCHTET M. M.
B. JlomonocBa. — Mocksa : ®JIMHTA, 2019. — 228 c. : ui. — PexxuM gocTyna: 1o IoAIICKe.

— URL: https://biblioclub.ru/index.php?page=book&id=611208

. IHanxun, A.C. 3amau ¢ peuleHHSIMH O BBICIIEH MaTeMaTHKE, TEOPHH BEPOATHOCTEH,

MaTeMaTHYeCKOH CTaTHCTHKE, MaTeMaTHYECKOMY IIPOrpaMMHUpPOBAHHUIO : yyeOHoe mocobue /
A.C. lankun, B.A. Illankun. — 9-e u3., crep. — Mocksa : Jlamxos u K°, 2020. — 432 c. : .
— (YueOnple m3manuMs mia OakanaBpoB). — Pexwm moctyma: mo mopmmcke. — URL:

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

IleyaTubie n3ganus

I;
2;

3.

4.

3.

6.

7.

Hemun C.E., [lemuna E.JI. Anre6pa. Huxunit Tarun: HTU (¢) Yp@V, 2015. -280 c.
Hemun C.E., Jlemuna E.JI. Ananutuueckas reomerpus. Huxnumii Tarmm: HTU () Yp@Y,
2016. -250 c.
Hemun C.E., llemuna E.JI. [luddepenmuansaoe neuncnenne QyHKIMHA OTHONH NMepeMEHHOM.
Humxuuii Tarun: HTHU () Vp@V, 2014. - 282 c.
Hemun C.E., Jlemuna E.JI. Heonpenenennsrit uaterpan. Hwkauii Tarun: HTU (b) Yp@V,
2011.-130c.
Hemun C.E., lemuna E.JI. Omnpenenennsiii uaterpan. Humwkauii Tarun: HTU (d) Yp@YV,
2013.-152c.
Hemun C.E., lemuna E.JI. KpatHbie u kxpuBouHeiinbie wHTerpansl. Huwkauit Tarwn: HTH
(p) YI'TVY-VIIH, 2010. -174 c.
Hemun C.E., lemuna E.JI. Paael. Huwxauit Tarmwr: HTH (¢) Yp@V, 2013.-186 ¢.

HpO(I)eCCHDHaJ[beIB 0a3n1 JAaHHBbIX, HHI])OpMaIlHOHHO-CI'IpaBO‘lHl:le H TIIOHCKOBBIC
CHCTEMBI
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i

http://biblioclub.ru/

CHCTEMA

OneKTpoHHO-0ubmroTeynas cucrema «Jlaupy https://e.lanbook.com
2. DneKTpoHHO-OHOIHOTEeYHAs

((yHPIBepCPITETCKaﬁ

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

G s L

(@LIUOP)

Marepuaasi aas aun ¢ OB3

Bece xontent OBC mpencraBnen B BuHue (ailioB cnenuansHoro ¢opmara s
BOCIPOHM3BE/JCHHS CHHTE3aTOPOM PEYH, a TaK )K€ B TECTOBOM BHJIE, IPHIOAHOM ISl IPOYTEHHS C
HCTIOJIB30BAHMEM SKPaHHOM JIYIIBI M HACTPOMKOM KOHTPACTHOCTH.

bub6anorexa

Ounmnaitgy

http://school-collection.edu.ru — exxHas kosekiws HMPOBBIX 06PA3OBATETHHBIX PECYPCOB
http://fcior.edu.ru - denepanbHELA HEeHTp HHDOPMAIMOHHO-06Pa30BaTEILHBIX PECYPCOB

2.1.2. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCIATIJIMHBI

MATEMATHKA

CBenennsi 00 OCHAMEHHOCTH NHCHHINIHHBI CHEUHATH3HPOBAHHBIM H Ja60PaTOPHBLIM
00opya0BaHHEM H NPOrPaMMHBIM oecredeHHeM

Ne Bun 3anarwuii Haumenopanme | OCHaIIEHHOCTD CIIEIMAIBHBIX Ilepeuens
m\ CIENHAIBHEIX | IOMENICHHIT U TIOMEeIeH i s IIPOrPaMMHOTIO
i} IOMEIIEHHH U CaMOCTOSATENBHOH paboThI obecneueHus.
NIOMEIIECHHH 115 PexBU3UTHI
CaMOCTOSITEITHHO HOJTBEP)KIAIONIETO
i paboThI JOKYMEHTa
1 | Jlekuun Vyebnasn Mebenn ayIuTOpHAs ¢ | Microsoft Windows,
ayJIMTOPHS Ul | KOJIMYECTBOM paboumx MecT B | O(HCHBIH MaKeT
IIPOBEICHUS COOTBETCTBHHM C KOJHYeCcTBOM | Microsoft Office,
JEKIHOHHBIX CTyneHToB, pabodee Mecto | Jlorosop Ne  43-
3aHATHH IIpernoiaBaTens, nocka | 12/1712-2019 oT
ayJIuTOpHas. 18.11.2019.
Kommnexr IIEPEHOCHOTO
IPOEKIIHOHHOTO
obopynoBaHus: HOYTOYK,
NPOEKTOP, SKpaH Ha INTATHBE.
2 | IlpakTaueckue YyebHas Mebenb ayJIuTOopHas ¢ | Microsoft Windows,
3aHATHS ayIMTOPHS I | KOJIMYECTBOM paboumx MecT B | opHCHEBIN nakeT
IIPOBEICHUS COOTBETCTBHM ¢ KommdecTBoM | Microsoft Office,
NPaKTHYECKHX | CTyJAeHTOB, pabouee Mecto | lorosop Ne 43-
3aHATHI [penoaaBaTens, nocka | 12/1712-2019 ot
ayIUTOpHAS. 18.11.2019.
Komnrsrotepras texHuka: | MathCad 14, Cuer-
IIEPCOHANBHEIE  KOMIIBIOTEpHL, | (hakTypa No
nepudepuiinpie  ycrpoiictsa, | Tr066970 ot
TOCTYI B anexTpoHHyIO | 12.12.2008, 3A0
HH(OpPMaITMOHHO- "CodtJlaiin Tpeiin",
o6pazorarensuyio cpexy HTU | Geccpouro.
(punmuana) Yp®VY, xommiext | MathCad 15, Cuer-
JHLIEH3HOHHOTO daxtypa Ne
nporpamMmHoro obecrneuenus. | Tr066970 ot
12.12.2008, 3A0
"CodrJlaitn Tpeiin',
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6eccpodHo.

Koncynpranun VYyebuas MebGens ayJMTOpHas ¢ | Cucrema
ayIUTOpHsS Ul | KOJMYECTBOM pabO4YMX MECT B | BUAEOKOH(epeHUHit
MPOBEIEHUSA COOTBETCTBHH ¢ KoamdectBoM | Apache Openmeetings
KOHCYTBTalUH | CTyeHTOB, pabouee Mecto | CBOOOAHO
MpenoaaBaTe’s, mocka | PACPOCTPaHAeMoe
I1O ¢ OTKpBITEIM
ayIHTOPHAsL.
KOJIOM
Texymmuii YyebHas Mebens ayJMTOpHAs ¢ | Onepauronnas
KOHTPOJIb, ayMTOpHA JUIA | KONMHYeCTBOM paboumx mect B | cucrema Windows,
IIPOMEXYTOYHASL | IPOBEIAECHHUS COOTBETCTBHH C KOJIMYECTBOM O‘PHCH”H TNakeT
arrecTanus TEKYILEro CTyOeHTOB, pabouee MecTo Microsoft Ofﬂce P
KOHTPOJIS B IpenoaaBarTens, Jocka %Izofl”lcjﬁgp 2019 . 3-
- oT
IIPOMEXYTOYHO | ayAHTOpHAs.
UPDMESY YHBTOp 18.11.2019.
it aTTecTanuu
Cucrema ynpaeieHHs
yueOHBIM KOHTEHTOM H
o0yueHHEM LCMS
Moodle
CamocrostenbHas | [lomemenus wis | Mebens ayIMTOpHas ¢ | Microsoft Windows,

paboTa CTyIEeHTOB

CaMOCTOSTEIHHO
i paboTel
obygaromuxcs

KOJIH4YECTBOM paﬁolmx MECT B
COOTBETCTBHH C KOJIHYCCTBOM

CTyIeHTOB, pabodee MecTo
IpenojaBaTens, JIOCKa
ayJIUTOpHAas.

Komnrrotepras TEeXHHKa:
NIEPCOHAIBHBIE  KOMIIBIOTEDEL,
neprdepniiiple  yCTpoiicTBa,
NOJIKJIFOUEHHUS K ceTu
Wnrteprer, JOCTYTI B
3JIEKTPOHHYIO
HH(pOpMaIMOHHO-

obpa3zoBatensHy0 cpeny HTU
(bunuana) Yp®VY, xommuext
JMIIEH3UOHHOTO
IIPOrpaMMHOTO 00eCTIeueHHSI.

o(hHCHBIN MaKeT
Microsoft Office,
Jloroop Ne 43-
12/1712-2019 ot
18.11.2019.
MathCad 14, Cuert-
(aktypa Ne
Tr066970 ot
12.12.2008, 3A0
"CodrJlaita Tpeiin",
beccpouHo.
MathCad 15, Cyet-
GaxTypa Ne
Tr066970 ot
12.12.2008, 3A0
"Cod1JIaiin Tpeiin",
beccpodHo.
Jlorosop Ha
IpefoCcTaBleHHe
IIOCTOSIHHOTO
IOCTyIa K CeTH
WHTEpHET OT
30.12.2019 Ne
800037

2.1. PABOYAS ITPOIT'PAMMA JTUCHUIIJINHBI

Pabouas nporpaMMa qUCIMIUIMHEI COCTAB/IEHA aBTOPAMH:

DOHU3UKA
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Ne n/m | @amuas Umsa OTyectBo YHeHan crencns, JomxHOCTD Hoapssoenenme
y4eHOe 3BaHHe
1 XonpipeB Anexcanip Crapiumii JenaprameHT
AHaTOIBEBHY IIpenojaBaTe | eCTeCTBEHHOHAYYH
b oro obpa3oBaHus

2.2.1. COJEP’)KAHHUE 1 OCOBEHHOCTH PEAJIM3ALINA JUCITUTIJIMHBI

OU3UKA

2.2.1.1. Texnoaoruu o0y4eHHsl, HCIOIb3YeMbIe NPH H3YYeHHH JHCIMILTHHBI MOXYJIs

CmemanHoe 00ydeHue ¢ UCIOIb30BaHUEM OHJIAMH-Kypca.

2.2.1.2. Ilnanupyemble pe3yabTaThl 00y4eHus (HHAUKATOPbI) 110 JHCIHHILIHHE 2

Kon m HauMeHoBaHue
KOMIIETEeHIIHH

Ilnanupyembie pe3syabTaThl 00y4eHHs (MHAUKATOPbI)

OIIK-1. Crocoben
(GopMyIHpOBaTE U pelnaTh
3a/1a4i, OTHOCSIIHECS K
npodecCHOHATBHOM
NeATeNbHOCTH, IPUMEHSS
byHnaMeHTaIbHBIE 3HAHUS
OCHOBHBIX 3aKOHOMEpPHOCTEH
Pa3BHTHS IPHPOIBI, YeTIOBEKa
u ob1ecTBa

3name:

° OCHOBHBIC IIOHATHS, 3aKOHBI H MOJIEIH MEXaHHKH,
JJIEKTpUYECTBA M MarHeTuama, KojebaHuii H  BOJH,
CTaTHCTHYECKOH (HU3UKU U TePMOJTUHAMHUKH;

o OCHOBHBIE (H3HYECKME BEIMYMHBI H (H3HUECKHe
KOHCTaHTBI, HX OIpEeJeNeHHe, CMBICI, CIOCOOB H
eIMHHUITB] UX H3MEPeHHUS;

o GyHIaMeHTanbHBle (U3UYEeCKHe ONBITH, HX pOJb B
Pa3BHTHH HAYKH;

D Ha3sHa4eHHE W [NPHHIMIBI JEHCTBHS BaXKHEHIIHX
buznyeckux nprubOpoB.

Vmems:

® OOBSCHUTH OCHOBHBIE HAOTIOaeMbIe IPHPO/IHBIE H
TEXHOTEHHBIE SBJIeHUS ¥ 3P PEKTHI C MO3HIHIMA
yHIaMeHTAIBHBIX (U3HYECKHUX B3aMMOIEHCTBHI,
HCTOJIKOBBIBATH CMBICH (PM3UYECKHX BEIMYHH M TIOHATHIA;

®  3aNKCHIBATh YPABHEHHS I (QH3MUIECKUX BEJIMYHH,
3aIMChIBATh YPABHEHUS NPOLIECCA M HAXOIUTH €T0 PEILICHHUE;

e pabotats ¢ npudopaMu U 000pyIOBaHHEM COBPEMEHHOMN
(buzmyeckoif TadbopaTtopumy;

®  HCIOJIL30BaTh Pa3IMYHbIE METOMKH (PH3MYECKHX
U3MepeHuit 1 00paboTKH SKCIIEPUMEHTAIBHBIX JaHHbIX, B
TOM 4YHCJIE C TPUMEHEHHEM KOMITBIOTEPHOM TeXHHUKH 1
MHGMOPMAITHOHHBIX TEXHOJIOTHIT IIPH PEIeHHH 3a71a4Y;

®  HCIOJIB30BaTh METOBI (PH3MYECKOTO ¥ MaTeMaTHYECKOTO
MOJIEJIMPOBAHMS, @ TAKXKE IIPUMEHSATh METOBI (DH3HKO-
MAaTeEMaTHYECKOI0 aHAIN3a K PEIICHHUIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX M TEXHHUECKHX Ipobiem

Bnademb:

L] HAaBBIKaMH HCIIOJIE30BAHHA METOIOB (l)H3quCKOFO
MOIOCITHPOBAHHA B HH)KeHepHOf:I ITpaKTHKE,
L4 IIPpAMCHCHHA OCHOBHBIX METOIOB q)HSPIKO-

MaTeMaTH4Y€CKOro aHajii3a 41 pCIICHHA
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€CTECTBEHHOHAYYHBIX 3a/1a4;
IIPaBHJIBHOM 3KCIUTyaTalliid OCHOBHBIX NPHOOPOB U
obopynoBaHus coBpeMeHHOH Qu3nyeckoii Taboparopuu;
00pabOTKH ¥ MHTEPIPETAIIMH PE3YJIBTATOBR
9KCIIEPHMEHTA, B TOM YHCIIE C IPHMEHEHUEM
KOMTIIBIOTEPHOH TEXHUKH U HH(OPMAIIHOHHBIX
TEXHOJIOTHIA.

OIIK-2. Cnocoben
¢bopManu30BbIBaTh U PEIIATH
3a1a4M, OTHOCSIIMECS K .
Ipo()eCCHOHATBHOM
NEATENbHOCTH, UCTIONB3YS
METO/Ibl MOJIEIUPOBAHUS
MaTeMaTHYECKOTO aHaIH3a.

3uame:

Vuems:

Braoemn:

(bynnaMeHTanbHEIE (GHU3WYECKHE IIOHATHS H TEOPHH
KJIaCCHYECKOH U COBPEMEHHOH QH3UKH.

HCIIOB30BaTh 3HAHUS O COBPEeMEHHOM (hH3UuecKoil KapTHHE
MHpa H 3BosronuH BeeneHHoH, TpocTpaHCcTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHH BEIIeCTBA IS
IIOHMMAaHHS OKPYKAIOIIEr0 MUPA U SIBJIEHHI TIPUPO/IBL;
IIPUMEHATH QU3HKO-MaTeMaTHYeCKIe METOIbI IS CO3/IaHMs
HOBBIX CPEJICTB U3MEPEHHUS, METOJIOB U3MEPEHUSI U METO UK
M3MEpeHui, pa3padbaThIBaTh U IIpeuiararh IU1aH IPOBeACHHS
¢uzrgeckoro ucenenoBanus, GopMyITHPOBATH BBIBO/IEL,
OLICHUBATH COOTBETCTBUE BBIBOJIOB IIOJTYYEHHBIM JAHHBIM,
OLICHMBATh HAYYHYIO U MPUKJIAIHYIO 3HAYMMOCTE CBOEH
pa3paboTKu.

MeToZaMHt (PH3UKO-MaTeMaTHIeCKOTO OIHCAHHS U
MOJICTHPOBaHHMS IIHPOKOT0 Ki1acca (PU3HYECKUX SIBICHUH
H [IPOIIECCOB, ONpPEIEIIONMX IPHHIUIIEI pabOThI
Pa3IMYHBIX TEXHHYECKHX YCTPOHCTB.

OIIK 3. Cnocoben
IIPOBOJMTE HUCCIIEIOBAHHUS
M3BICKAHHUS IS PEeIICHUSA
IIPUKJIATHBIX HHKEHEPHBIX
3aJa4 OTHOCSIIUXCS K
npohecCHOHATBHOM
JeATeTbHOCTH, BKIIIOYAst .
NpOBeIeHHEe H3MEPEHHIA,
IUIAaHUPOBAHUE U IOCTAHOBKY
SKCIIEPUMEHTOB,
HHTEPIIPETALHIO
NOJTYYEHHBIX Pe3yIbTaTOB

3uame:

YVyvems:

Bnaoemp:

TEOPETHYECKHE OCHOBBI, OCHOBHbIE IIOHSTHS, 3aKOHBI
MOJeH MEXaHHKH, MOJIEKYJISIPHOH bu3uky,
3NIEKTPUYECTBA M MarHeTH3Ma, TEOPHHU KosIeOaHuit | BOJIH,
TEPMOJHHAMMKHM U CTATUCTHYECKOH QU3HKH;

NIOHMMATh, U3/IaraTh ¥ KPUTUYECKH aHATM3HPOBaTh 6a30BYIO
obmedu3nIecKy0 HHOPMAIIHIO;

bu3rIecKHMH U MaTEMaTHYECKHMH METOJaMH
00paboTku 1 aHanu3a HHbOpMAIHK B 001acTH 001meit
(H3KKH.

2.2.1.3. Coaep:xaHue JHCHHILIHHbI 2

Kon
pasneaa, e i Conepikanne
SHish MHCIHILIHHBI
Mexanuyeckoe JBH)XKeHHE Kak mpocTteimas ¢hopMa JBHXXEHHS
T matepun. IlpencraBneHne o cBolcTBax NPOCTPAHCTEZ M
P1 BPEMEHH, JleXallie B OCHOBE KJIaCCHYECKOH MeXaHWKH.

MaTepI/IaJ]BHOﬁ TOYKH

Du3pyecKkue MOJICIH: MaTrepHalibHass TOYKa, CHCTEMa
MaTE€pHAJIBHBIX TOYCK, abCoIOTHO TBEPOOE TEIIO.
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Cucremsl otcuera. Ilepememenuwe u myTh. TpaexTopus
nBukeHuss. CKOPOCTh M YCKOPEHHEe MaTepHaTBbHOH TOUKH, KaK
NPOM3BOJHBIE pafuyca-BeKTopa mo BpeMeHH. CKOpOCTh H
YCKOpeHHE NpH KpUBOJHHEIHOM nBrkeHMd. HopmanpHoe H
TaHIeHIHAJIbHOE YCKOPEHHUSI.

P2

JlMHamMuKa MaTepHasIbHO
ToukH. Pabora u 3Heprus

Huepruanbhele cucreMbl oTcyerta. Macca tena. Cuia.
Ileprerit 3akon Hetorona. Uuepuus. Bropoii 3akon HetoToHa.
Wmnynbe Tena ® uMOynse cHibl. Tpetwii 3akoH HpioToHa.
VYrpyrue cuibl, CHIbI TATOTEHUS, CHIIBI TPEHHUS.

Bremnne u BHyTpeHHHe cuiBL. LleHTp Macc MeXxaHMYeCKOMH
CHCTEMBI H 3aKOH €ro [BIDKCHHS. 3aKOH COXpaHEHHS
HMITYJIbCA.

Pabota mocrosHHOM M mepeMeHHOH CHIBI. MOIIHOCTL CHIIBL
Kunetnyeckas sHeprus MexaHW4eCKOH CHCTEMBI U ee CBS3b C
paboToif CHI, IPUIOKEHHBIX K CHCTeMe. JHEprus Kak
YHHBEpcallbHasi Mepa paslduHbIX (opM  JABHIKEHHS H
B3aHMOJEHCTBUH.

Ilone xak ¢opMa MaTepuu, OCYIIECTBIAIONIAs CHJIOBOE
B3aUMOJEHCTRHE MEXITY YaCTHIIAMH BEIIECTBA.
KoHcepBaTHBHBIE W JHCCHIIATHBHBIE CHIIBL JlHccHIAlims
sHeprud. lloTeHnuanbHas >HEPrusi MaTepHATBHOH TOUKH BO
BHEIHEM CHIIOBOM mone. C6s3b nomeHyuanvHol sHepauu c
KOHCEepeamueHou Ccunod, Oelcmeyloujell Ha MamepuaibHyIo
mouky. Ilowamue o e2paduenme CKAIAPHOU  QYHKYUU
KoopouHam.

ITorennmanpHas sHeprus ympyro aehOpMHPOBAaHHOIO Tela,
JIByX B3aMMOJEHCTBYIOIIMX Macc, IMOIHATOrO Haja 3emiei
Tena u 3eminu. ['paduueckoe npencTaBieHue MOTEHIHATBHOMR
sHepruu. [loTeHnUaTbHEIE «IMBI) U «Oapbepbl».

3aKoH COXpaHeHHs MEXaHUYECKOH SHEPTUH.
Obmedu3nueckuii 3aKOH COXpaHEHHS SHEPTrHH. 3aKOHBI
COXpaHEHHUs Kak IposiBieHHe (GYHIaMEHTAIBHBIX CBOMCTB
nmpoctpancTsa U BpeMeHH. CoynapeHue abCOMIOTHO YIIPYTHUX U
HEYNPYTHX TeL.

P3

Mexanuka TBEPIOOTO TCIa

YTIIIOBEIE CKOPOCTh M YCKOPEHHE, HX CBA3b C JTHHEHHBIMH
CKOPOCTSIMH H YCKOPEHHSMH TOYEK BpAINAIOIIErocs Tela.
MOMEHT CHJIBI H MOMEHT MMITYJIbCa MEXaHHIECKOH CHCTEMEL
MoMeHT HHEpUHH Tela OTHOCHTENIRHO OCH. Teopema
Ilrelinepa. MoMeHT wuMOylbca Tela  OTHOCHTEIBHO
HEMoJBHXKHOH ocu BpameHus. (OCHOBHOe ypaBHEHHE
JUHAMHKH  BpaIlaTeIbHOTO  JBHKEHHA. KuHeTHueckas
SHEprus Bpamaromerocs tena. Pabora mpu BpamateabHOM
JBIKEHHH. 3aKOH COXPAaHEHHUSI MOMEHTA HMITYJIbCA.

T'upocrkonuyeckuii aghgpexm. Ilonsimue o npeyeccuu.

P4

DJIeMEeHTHI CIIeIHAIbHOH
TEOPHH OTHOCHTEJIBHOCTH

MexaHudeckHi NPUHIHII OTHOCHTENBHOCTH. IIpeobpazoBanue
[amunes.

IToctynarel  crmenuanbHOH — TEOPUH  OTHOCHTENBHOCTH.
[IpeobpazoBanue Jlopenma. CnenctBus u3 npeoOpa3zoBaHHH
JlopeHnia (OTHOCHTEIBHOCTH OIHOBPEMEHHOCTH COOBITHIA,
OTHOCHTEIIBHOCTb  JUIMH M IPOMEXYTKOB  BPEMEHH).
[IpocTpaHCTBEHHO-BpEMEHHOH HMHTepBad. PensTHBHCTCKHH
3aKOH CJIONKEHUS CKOPOCTEH.

OcHOBHO} 3aKOH pENSTHBHCTCKOH NWHAMHKH MaTepHaJIbHOH
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TOYKH. PeNSTHBHCTCKOE BHIpAXKEHHE IS KHHETHYECKOU
DHEPTrHH. JHEprusl CBs3H cucTeMbl. COOTHOIIEHHE MeXIy
IOJIHOW 3HEpruedl W HMIIYJILCOM YacTHUBl. | paHHIlb]
IIPUMEHUMOCTH KJIaCCHUECKOH MEXaHHKH.

P5

JJIeMEHTHI KJIaCCHYECKOH
CTaTHCTHKH Makcgenna-
bonenmana. SBnenus
nepeHoca B rasax

Crartuctuueckuii %} TEPMOAMHAMHYECKH ] METOJBI
HCCIIeJOBaHHS MaKpOCKONUYECKHX CHCTEM.
TepmoauraMudeckne napamerpsl. PABHOBECHEIE COCTOSIHUS H
nponecchl. Mneannuenii ras.

Pacnpenenenne Makcemna. Pacnpenenenuwe wactum 1o
CKOpPOCTSM M 3HEPrHsM TeIUIOBOro JBIkeHHs. CKOpocTH
TETIOBOro JBMXeHHs MoneKyl. Onsit llltepHa.

OcHOBHOE ypaBHEHHE MOJEKYISPHO-KHHETHYECKOH TeopuH
HICaNbHBIX Ta3oB. MonekynapHO-KHHETHYECKHH  CMBICI
Temnepatypsl. OCHOBHOE YpaBHEHHE COCTOSHHS HJIEAbHBIX
raszos. M3omponecce! B HaeanpHbIX ra3ax. 'a30Bble 3aKOHEI.
Uucno creneHeif cBoGOABl MOJEKYI. 3aKOH pPaBHOMEDPHOTO
pacrpesiejieHHss 3HEPTMH IO CTENEHsSM CBOOOJBI MOJIEKYIL
CpenHsisi KHHETHYECKas SHEPIHSI MOJIEKYL.

Wneanenplii ra3 B 1IONEe TArOTeHHs. bapomeTpHueckas
dopmyna. 3axon BonblMana 1iis pachpeneneHHs YacTHI[ BO
BHEUIHEM MMOTeHIHaIBHOM nose. OnwiTel Ileppena.

Cpennee 4nca0 CTOJIKHOBEHHH UM CpeaHss IJIHHA CBOOOIHOIO
npobera Mmonekyn. Bpems penakcammu. Baxyym. SBnenus
NepeHoca B TEPMOJHMHAMHUYECKM HEPAaBHOBECHBIX CHCTEMaXx.
Onpitable  3akoHB!  AU(QY3UH, TEIIONPOBOAHOCTH M
BHYTPEHHETO TpeHHs. MOJeKyIspHO-KHHETHYeCKas TeOpHs
3THUX SBICHHH. 3aBHCHMOCTH KO3(hGHINEHTOB NepeHoca OT
JIaBJIEHHS B TEMIIEPATYPBHI.

Mexanusm nuddy3un B razax, XXHIKOCTIX U TBEPABIX TEIax.
Bsi3k0CTh Ta30B H KHIKOCTEH.

P6

OCHOBHBIE 3aKOHBI
TEPMOIHHAMHUKH.,
Peanrusie rasel

Obparumble M HeoOpaTHMBIE, KPYrOBble H HEKPYTOBEIE
nporieccel. Pabota rasa npu ero paciiapeHuH.

KonuuectBo TemnoTel. BHYTpeHHsis 3HeEprus CHCTEMBEL
BuyTpeHHss1 3Heprus uueanbHOro rasa. TemioeMKoCTs.
Ileppoe Hawamo TepMOJMHAMUKH. I[IpHMEHEHHWE IIEPBOIO
Hayaja TePMOJMHAMHKH K H30IpoleccaM HIeaJbHOro rasa.
Anuabarsbli npouecc.

3aBHCHMOCTL TEIUIOEMKOCTH HEaJbHOIO Ta3a OT BHIA
Impoliecca M3MeHEHHs ero coctosHus. Knmaccuueckas teopus
TEIUIOEMKOCTEH HI€aIbHBIX Ta30B U €€ OrPaHHYECHHOCTb.
Bropoe mawano TepmomuHamuku. Heobpatumocts M
HalpaBIE€HHOCTh CaMONPOHU3BOJIEHBIX IIPOLIECCOB B
3aMKHYTBEIX CHCTeMax. TepMoauHaMudeckass BEPOSTHOCTb
MaKpOCOCTOSIHHA. DHTponus. PacueT W3MeHeHHs SHTPOIHH ¢
NOMOILBIO HHTErpala NPHUBEIEHHBIX TEILIOT.

IMuxn Kapro. KIIJ] upeanbHo# TemnoBoii mamuHbl. TpeThe
Hayajo TepMOIMHAMHKH.

Omcmynnenuss om 3akoH08 udeanvhulx 2azos. Cunbl U
ROMeHYUANbHaA IHepeus MEHCMONEKYNAPHOZO
s3aumooeticmeus.  Spgexmuenvlii  ouamemp  MONEKYI.
Vpasnenue Ban-oep-Baanvca. Cpaenenue uzomepm Ban-oep-
Baanwvca c sxcnepumenmanvuvimu.

Buympennsa _ snepeus  peanvrozo 2asza. Kpumuueckoe
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cocmosnue. Pazoevie nepexodvl. Tennosoe dsuxcenue yacmuy
8 JcuoKocmaAx u meepovix menax. OcobeHnocmu HuUOK020 U
meepoo2o  cocmosnull  eewgecmea.  Kpucmannuueckas
peuiemxa.

P7

DNEeKTPOCTATHKA

Onexktpuueckui 3apsa.  JIMCKpeTHOCTh 3apsia. 3aKoH
coxpaHeHHs 3apsaaa. BsaumopelictBue 3apsmoB.  3akoH
Kynona. DIeKTpoCTaTHYECKOe norne. [MpuHIwn
Cynepnosuuuy. HanpsykeHHOCTh 3JIEKTPOCTATHIECKOTO I0JIS.
Pacyer s1eKTpocTaTHYECKHX NOJIeH METONOM CYyNEPHO3HIHH.
Ilone  amektpmueckoro  jgumoms.  IloTok  BekTopa
HanpsbkeHHOCcTH. Teopema I'aycca [uisi IeKTpOCTaTHYECKOIO
I0JIs B BaAKyyMe U €e NpHUMEHEeHHe K pacueTy mosei. Pabora
CHJI  3JIEKTPOCTAaTHYeCKoro noid. Ilupkynsmus BekTopa
HanpspkeHHOCTH. IloTeHnmMan 31eKTpoCTaTHYECKOro IO,
[TorennuanbHeIl  XapakTep 3JEKTPOCTATHYECKOTO  ITOJISL.
HanpsokeHHOCTE  37IEKTPOCTATHYECKOTO IIOJIA KaK T'PaIdeHT
NOTEeHIIHANa.

CpoGomHEle M CBs3aHHBIE 3apsibl B JM3JEKTPHKaX.
Husnextpuku.  Tunel  guanektpukoB.  [lonspusanus
JM3NIEeKTPUKOB. Bekrop mnomgpusamuu. JuanekTpudeckas
BOCIIPHMMYHBOCTE  BEINECTBA. BEKTOpP  3IEKTPHYECKOIO
cMmemenns. Teopema aycca I7Ist 3I€KTPOCTATHYECKOTO MO
B muoneKTpukax.  OTHOCHTENbHas  JHMIIEKTpHYECKas
IIPOHHUIIAEMOCTH CPe/Ibl.

Venosus na epanuye pasdena osyx ousnexmpuyeckux cpeo.
Husnexmpuxu ¢ ocobbimu ceoticmeamu. CeznemoaneKmpuxil.
ITvesoanexkmpuyeckuii sghghexm.

ITone BHYTpH NpPOBOXHHKA ¥ y €ro TNOBEPXHOCTH.
Pacnpenenenne 3apsza B IPOBOAHMKE. DIEKTPOEMKOCTh
YEIMHEHHOTO NPOBOAHMKA. B3auMHas 3JeKTPOEMKOCTh IBYX
npoBofaHukoB.  KonzeHcaTopel.  DHeprusi  3apsiKeHHBIX
IIPOBOJTHHKOB: YEJMHEHHOrO IIPOBOIHMKA, KOHIEHCATOpA H
CHCTEMBI IIPOBOHUKOB. DHEPTHS 3JIEKTPOCTATHIECKOTO MOJIA.
O6BeMHast IIIOTHOCTE SHEPTUH.

P8

[TocTosHubLI
3NIEKTPHYECKHH TOK

[MocTosnnblil anexTpuyeckuit Tok. Cuna Toka. ITIOTHOCTB
TOK4. YCIOBHS CYIIECTBOBaHHS OJIEKTPHYECKOTO TOKA.
CropoHHHE CHIBI B 3JIEKTPHYECKOM IlemH. Pa3HOCTb
NOTCHIMAIOB,  JIEKTPOABMKYIIAs  CHIIA,  HANPSKEHHE.
O6o06mennei 3akon OMa B HHTerpansHOit hopme. 3akon Oma
B JokaneHOM Qopme. Pabota W MomHOCTE TOKa. 3aKoH
Hxoyna-Jlenna. 3akon JDxoyns-JleHua B JokansHO# (opMe.
PasperBnennas nems. IlpaBuma  Kupxroga.  Pacuer
Pa3BETBICHHBIX lIEMNeH.

Knaccuveckas snexmponnas meopus snexmponposodnocmu
Memannoe u ee onvimuvie 0b6ocHosanus. Buieoo 3axonoe Oma
u [lncoyna-Jlenya u3z snekmponnwvix npeocmasienuil. 3axow
Budemana-®panya. 3ampyonenus kiaccuyeckoi meopuu

NEKMPONPOBOOHOCIU ~ MEmAll06. Paboma 8bIX00d
NEKMPOHA U3 Memauid. OMUCCUOHHbIE ABNCHUE U UX
npuMmeHeHue.

Inexmpuneckuii mox 6 easax. Honuzayus u pexombunayus
Mmonexkyn 6 2aze. [loosuscnHocmv HOocumeneii  3apsoa.
Hecamocmoamenvnoiti  u  camocmosmenvuulli  2a306ble
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paspaovl. Ilnasma. TepmoaiekmponHas SMUccus.

P9

DneKTpoMarHeTH3M

MarnuTtHoe none. BexkTop MarHUTHOM HHAYKIHK. MarduTHBIH
MOMEHT KOHTYpa C TOKOM. MarHuTHOe I0jie 3JIEeMEHTa TOKa.
3akon buo-Capapa-Jlanimaca u ero nmpuMeHEHHE K pacyery
MAarHUTHOTO TONsl. MaruutHoe TmoJie MPSIMOJIMHEHHOTO
IIPOBOIHMKA C TOKOM. MarHuTHoe 1oJie KpyroBoro Toka.
LlupKynsIus BEKTOpa MATHATHOH MHIYKIHH. 38KOH HOJHOIO
TOKa /I MarHMUTHOTO TIOJISI B BaKyyMe W €ro IpUMEHEHHE K
pacdery Iois COJEHOHJAa M Topouna. Buxperoii xapaxtep
MarguTHOIO TOJIs.

3akoH Awmrnepa. BzaumopeiicTBue napasuieIbHbIX
IPOBOJAHHUKOB ¢ TokoM. OmpeneneHue eIWHHLBI TOKa — 1
ammep. KoHTyp ¢ TOKOM B MarHMTHOM TIIONe. DHeprs
B3aHMOJIEHCTBHS KOHTYpa C TOKOM B MArHHTHOM IIOJIE.
Teopema I'aycca st MarauTHOTO MOJIs. PaGoTa nepememenus
IIPOBOJHMKA H KOHTYPa C TOKOM B MAaTHUTHOM IIOJIE.

Cuna Jlopenna. J[BuxeHune 3apskeHHBIX YaCTHIL B MATHUTHOM
none. IlpuHIMn fmelcTBHA NUKIHYECKHX YCKOpHUTENeH
3apsokeHHBIX YacTull. Obddexkt Xomna. IlpuHian pabGoTsl
MI'JI-reneparopa.

MarneTnku. XapakTepHCTHKA MarHMUTHOTO II0JI B BEIIECTBE.
HamaruugeHHocTs. MarnuTtHas BOCIIPHUMYHBOCTb.
HanpsxeHHOCTP ~ MarHMTHOrO  MONS B BEINECTBE.
OTHocHTeNbHAss ~ MarHHTHas  MPOHHLAEMOCTh  CPEJBL.
Opbumaneuvlil. MazHUMHBLIU U MEXAHUYECKUNl MOMEHMbl
anexmpona 6 amome. OpbumanvHoe 2upoMazHuUmMHOE
omnowtenue. Onwim  Dunwmetina-oe Iaaza. Cnunogvle
MAZHUMHbIE MOMEHMBbL.

AToM B MarHHTHOM mone. JlWa- W mapamMarHeTHKH.
OnemeHTapHas TeOpUsl OUAMAarHeTH3Ma. OJeMeHTapHas
TeopHs  mapamarseTHsma.  @eppomarseruku.  Kpupas
HaMarHW4Y¥BaHWsa. MarHuTHBII TrHcTepe3nc. Msrkue H
KECTKHE MarHuTHple MatepHanbl. Touka Kiopu. JloMeHBI
IlonsiTHe 0 ciuHORBOIT IpHUpOE heppoMarHeTH3Ma.

SIBnenue 3JIEKTPOMAarHUTHOM WHTYKIHH. 3akoH
JJIEKTPOMArHuTHOH HHAykuuH @apanes. 3akon Jlenma.
Bosuuxnosenne 3/IC HHIYKINH B IPOBOAHKKE, IBHKYLIEMCS
B MardUTHOM TI0JI€ H B paMKe, paBHOMEPHO BpAIIAOIeiics B
OJIHOPOZIHOM MAarHUTHOM IIOJIE.

Camonnmykuust. IHIYKTHBHOCTS KOHTYpa. 3aKOH H3MEHEHHS
TOKa TpPH 3aMBIKAaHMHM H pa3MblkaHud nermu. Ckus-3ddexT.
Bzanvnas unaykuns. BzaumMHas HHIYKTHBHOCTb.

OHeprus CHCTeMbl IIPOBOJHHKOB C TOKOM. OObeMHas
IUIOTHOCTh 3HEPTHH MarHHTHOTO TOJIS.

O6o0menne 3aK0Ha HIEKTPOMarHATHOM HHAYKIMH. Buxpesoe
anextpuyeckoe noje. berarpon. Tok cmemenus. YpaBHeHus
MaxkcBenna Ui dJIEKTPOMAarHUTHOTO TOJIS B MHTErPaibHOMN
(hopme ¥ HX PHU3HUECKHH CMBICIL.

P10

MexaHnnueckue u
3JIEKTPOMAarHUTHEIE
Konebanus

ITonsTve o KonmebaTeNnbHBIX Iporeccax. | apMOHHYECKHE
koneOanus. KuHemMaTWka TrapMOHHMYECKHX  KOJIeOaHMIi.
HubdepennuanbHoe ypaBHEHHE MAPMOHHYECKHX KOJeOaHHiA.
[Ipy>xuHHBIH, MaTeMaTHYecKHH W (HU3WYECKHH MAasTHHKH.
OHeprusi rapMOHHYECKHX KojeOaHmii. MeTon BEKTOPHEBIX
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nuarpamM. Komnnekcnas ¢opma npexacrasienus xKojeOaHHiA.
CnoxxeHre rapMOHHYECKHX KoleOaHHH OIHOTO HampaBleHHs
M oauMHaKoBoM wacToThl. buenms. Cnoxenue B3auMHO
NEepHEeHIUKYIApHEIX KoneOanuil. CBoOonHBle 3aTyXaromiue
xonebanus. JlubdepennnanbHoe ypaBHEHHE 3aTyXaroIHX
Konebanuii ¥ ero pewmenue. Jlorapudmudeckuii TeKpeMeHT
satyxanus. Juggepenyuanrenoe ypasnenue GuIHYHCOEHHbIX
konebanuii. Amniumyoa u (aza 6bIHYICOEHHLIX KONeOAaHU.
Pesonanc.

Onexkrpuyeckuit  xonebatenbHblii  KOHTYp. CBOOOIHBIE
SNIEKTPOMArHUTHBIE KoneOaHWs B 3aKpHITOM HICATBHOM
KoyebaTebHOM KOHTYpe. 3aTyXaroIlHe 3J1eKTPOMarHHTHBIE
KoneOaHuA. 3aBHCHMOCTh YacTOTHI 3aTyXaloUIMX KojeOaHwii
OT CONPOTHBIEHHS. ANEPHOIUYECKHH pa3ps KOHIEHCATOpa.
Buinyscoennvie anexkmpuueckue xonebanus. Pezonanc moxa u
HANPANCEHUSL.

P11

Bonuer

Bonnossie nponeccsl. OOpazoBaHue BOJH B YIPYroi cpeje.
IIpomoneHble W momepeuHble Oerymue BONHBL BoOJHOBBIE
noBepXxHOCTH. OpoHT BoiHBL. @a3oBas ckopocTs. JlnuHa
BOJIHBL Bonnosoe YHCIIO. IIpuauun  Trolirenca.
Cunycounanbuble (TapMOHHYECKHE) BOJNHBEL YpaBHEHHE
Oerymei BomHbL BonHOBoe ypaBHeHHWe. JlucriepcHs BOIH.
Oneprust BonHEL [IpHHINN Cymepno3unuu BOJH. BonHOBOIM
TMIaKeT. I'pynnosas CKOPOCTb. KorepeHTHOCTE.
Hnrepdepennus BonH. Ctosiure BOJHBL YpaBHEHHE CTOsSYEH
BonHBL M3MeHenue (azbl npu orpaxeHun BoaHbl. KoneGanus
CTPYHBL.

BosnHOBOE ypaBHEHHE 3J€KTPOMAarHHTHOH BOJIHEL Y paBHEHHE
IUIOCKOH MOHOXPOMAaTHYECKOH 3JIE€KTPOMAarHUTHOH BOJIHEL
OcHOBHBIE CBOWCTBA 3NMEKTPOMArHUTHBIX BOJH. DHEPIHS H
HMHTEHCHBHOCTh 3JIEKTPOMAarHUTHON BOJHBL. [I0TOK »Heprum.
Bexrtop IlofinTunra. [laBneHHe SI€KTPOMArHUTHEIX BOJH.
W3nyyeHune aumos.

2.2.1.4. SI3pIK peaau3anuA NPOrpaMMbI

IIporpamMma JUCIMILIMHE] pealH3yeTCs Ha TOCYAapCcTBEHHOM s3bike Poccuiickoii Meneparuy.

2.2.2.

YYEBHO-METOIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHWE

JUCHUIIVIMHbBI ®PU3UKA

JJIeKTPOHHBIE pecypchbl (H3IaHHs)

1

Crapony6uesa, I'.Il. Kypc nexknumii mo ¢usmke: MexaHHKa, MONEKYNIspHas (U3HKa,
TEpPMOAMHAMHKA. DnekTpuyecTBo U MarHeTtusM / I'.I1. Craponybuepa, A.A. XameHko ;
QenepalbHOE rocyIapcTBeHHOe OromKeTHOe 00pa3zoBaTeNbHOE YUPEKIEHHE BEBICIIETO
npoeccroHansHOro obpazoBanus CTaBpOMONBCKHH TOCYJapCTBEHHEIH arpapHBIH
yuuBepcuTeT. — Crasponoss : CTaBpONOJIbCKHE TroCyIapCTBEHHBIH —arpapHbIH
yauBepcuter, 2017. — 169 c. : un. — Pexum pocryma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.
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2. Huxepos, B.A. ®usuka a1s By30B: MexaHHKa M MOJEKyJsipHas ¢usuka : [16+] /
B.A. Huxepos. — Mockga : Jlamkor u K°, 2019. — 136 c. : w1 — Pexxum goctyma: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=116499.

3. Huxkepos, B.A. ®usuka: coBpemeHHbIl Kypc / B.A. HukepoB. — 4-e u3n. — Mocksa :
Hamxos u K° 2019. — 452 c. : un. — PexuM nmocryma: mo moxamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

4. Abmppaxmanona, A.X. @uzuka. DeKTpuYecTBO: TeKCTHI Jekimi / A.X. AGapaxMaHoBa ;
MunucrepctBo  obpasoBanms u  Haykd P®, Kaszanckuii  HanHOHAIBHBI
HCClIeIoBaTeIbCKHM TeXHOIOrHYeckuil yuuBepcuteT. — Kazanp : Kaszanckuli Hay4Ho-
HCCIIEI0BATENbCKUN TEXHOIOIHYecKHi yruBepcutet, 2018. — 120 c. : cxem., Tabm., ui. —
Pexum JocTyma: o MIOATINCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=500426.

5. Ousuka: npakTukyM. B 3 u. Y. 1. Mexanuka. MosekyJsipHasi GpH3MKa H TEPMOIHHAMHKA
/aBT.-cocT. A.A. Xozsipe, K.W. Kopuucuk ; M-Bo o6pasosauus 1 Hayku PO ; DTAOY
BIIO «Yp®V um. IlepBoro IIpe3unenta Poccun B.H. Ensipna», HukHeTarnn. TeXHOIL
uH-T (bun.). — Hiwxuauit Tarun : HTU (¢) VpdV, 2018. — http://elib.ntiustu.ru/97#target-
1649

6. ®usuka: npaktukyM. B 3 1u. Y. 2. Onexrponunamuxa. KonebGanust 1 BOJHEI /aBT.-COCT.
K.M. Kopuucuk, A.A. XoasipeB ; M-Bo obpasoBanus u Hayku P® ; ®I'AOY BIIO
«Yp®VY um. Ileproro Ilpe3unenta Poccuu b.H. Enpumna», HikHeTarun. TeXHON. HH-T
(pumn.). — Huxuuit Tarun : HTU (¢) Yp®YV, 2018. — http://elib.ntiustu.ru/97#target-1650

7. ®uspueckuit mpaktukym: B 3 4. U. 1. Mexanuka. MonekynsapHas ¢u3nka H
TepMoaMHaMuka /aBT.-cocT. A.A. XoxeipeB, K.JM. Kopuucuk; M-Bo o0OpazoBaHus u
Hayku P® ; ®T'AOV BIIO «Yp®V um. Ilepsoro Ilpesunenta Poccun B.H. Ensiunay,
Huxnerarun. texnon. uH-T (¢wmn.). — Huxmwmit Tarun : HTU (d) Ypd@V, 2018. —
http://elib.ntiustu.ru/97#target-1651

IleuaTHble n31anus
He ucnonesyrores

Ilpodeccuonanbuble 6a3bl JaHHBIX, HH(POPMANHOHHO-CHIPABOYHbIE H IOHCKOBBIE
CHCTEMBI

6. DnextpoHHO-OMOMHOTEUHAs cucTeMa «Jlamby https://e.lanbook.com

7. OnekrpoHHo-OMOnMoTeuHas cucteMa — «YHHBepcuTeTcKas — buOmmorexa — Ommain»
http://biblioclub.ru/

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

9. http://school-collection.edu.ru — exuHas KomneKips HH(POBEIX 00pa30BaTEIBLHBIX PECYPCOB

10. http:/fcior.edu.ru - Penepanbubi reHTp HHPOPMANHOHHO-00pa30BaTEILHEIX PECYPCOB

(PLIMOP)

Hepnonuqeckﬂe H3JaHUA

1. Bectnux MockoBckoro yHuBepcutera. Cepus 3: ®usuka. ACTpOHOMHS -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508

2. Becrnuk Cankr-IlerepOyprekoro ynuBepcuteTa. Ousnka u XUMUS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

3. HmxeHepHO-(pU3NUECKHH XypHAT -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=25251

4. Vcnexu pusznyeckux Hayk — https://ezproxy.urfu.ru:4169/title_about new.asp?id=7325

. Hayuno-nmomynsipHsIii du3nko-maTemaTiueckuii xxypHan «Ksaut» - https://kvant.ras.ru

wh
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XKypnan rexuuueckoit ¢pusnxu - http://journals.ioffe.ru/journals/3
JKypHan skcriepuMeHTaIbHO# B TeopeTHUecKoi husuku - hitp://jetp.ac.ru/cgi-bin/r/index

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

MaTtepuaib! aas auang ¢ OB3

Becy kontent OBC mpencraeneH B Buae (ailioB crenuansHOro ¢opmara s
BOCIPOM3BE/ICHHS CHHTE3aTOPOM PEYH, a TAKXK€ B TECTOBOM BHJE, IPUTOJHOM ISl IPOYTEHHS C
HCII0JIb30BAHHEM DKPAHHOM JIYIIbl M HACTPOMKOH KOHTPAaCTHOCTH.

®u3uyeckoe 0Opa3oBaHuUE B By3ax - http://pinhe.lebedev.ru

2.2.3. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHAILJINHBI

PU3UKA

Csenenus 00 OCHAIIEHHOCTH AMCUHMIUIMHBI CHENHAJM3HPOBAHHLIM H J1a(0paTOPHBIM
o0opyaoBaHHEeM H NPOrPaMMHBIM olecrneyeHHeM

HaumeHoBanue Ilepeyens
CreLMaNbHbIX OcHallleHHOCTD CreLHaTbHBIX MPOrpaMMHOTO
Ne Bupn 3ansruii MOMELIEeHHH U MOMELLEHUH U IOMeIEeHHH s obecrnieyeHus.
n\n TIOMELUEeHHH 1S CaMOoCTOSTeNbHOH paboTsl PexBH3UTEI
CaMOCTOATENBHOH NOJATBEPIK/IAIOLIEro
paboTsl JIOKYMEHTa
1 Jlexuuu Vuebnas ayauropus | Mebenb ayJIUTOopHas ¢ | OnepaunoHHas cucTemMa
s NPOBEICHHMs | KoauuecTBoM pabourx Mect B | Windows, oducHbIi
JIEKLIMOHHBIX COOTBETCTBHH C KoJMuecTBOM | naker Microsoft Office
3aHATUH cTyneHroB,  pabouee  mecto | Jloroeop Ne 43-12/1712-
[penojaaBaTe’s, nocka | 2019 ot 18.11.2019.
ayJMTOpHas. Cucrema
KomnbiotepHas TEXHHKA: | BUICOKOH(pepeHLMH
KOMIUIEKT (mepeHocHOro — eciu | Apache Openmeetings
aynuropus He  obopynomana | CucreMa
CTallMOHApHBIM  00OpYNOBaHHEM) | YIIpaBieHHs y4eOHBIM
NPOEKLMOHHOrO  00OpYIOBAaHHSA: | KOHTEHTOM M
HOYTOYK/KOMITBIOTEp, TIPOEKTOp, | 0OyueHrem LCMS
NIPOEKLMOHHBII KpaH/nocka. Moodle
2 Ipaktuyeckue | Yuebuas aymuropus | Mebenn ayauTopHas ¢ | OnepauunoHHas cucTeMa
3aHATHA ans TIPOBEJIEHHA | KONHYecTBOM pabounx Mect B | Windows, oducHbIi
MPaKTHYECKHX COOTBETCTBMM ¢ KosMdecTBOoM | makeT Microsoft Office
3aHATUH crynenroB,  pabouyee  mecto | JloroBop Ne 43-12/1712-
npenojaearens, nocka | 2019 or 18.11.2019.
ayUTOpHAas. Cucrema
KomnstoTepHas TeXHMKa: | yrnpaBjieHHus yueOHbIM
KOMIUIEKT (IIEPEHOCHOr0 — eclii | KOHTEHTOM M
ayouropus  He  ofopyznoBaHa | obydeHHeM LCMS
cTalMOHapHbIM obopynoanuem) | Moodle
NPOEKUHOHHOro  000pyaOBaHMS:
HOYTOYK/KOMIMBIOTEP, TIPOEKTOP,
NPOEKUHOHHBIH 3KpaH/nocKa.
3 JlaGopatophsle |VueGuas aynutopus | Mebens ayIouTOpHAas ¢ | He TpeGyeTcsa
paboTsl ans NPOBEACHHMS | KOJMYECTBOM palouyuX MecT B
nabopaTopHeIX paboT | COOTBETCTBHM C  KOJIMYECTBOM
Ne 322 JlaGoparopus | cTyneHTOB, pabouee MECTO
ob1weit W | npenojasartens, ZIlocKa
JKCNEpPUMEHTabHON | ayauTopHas.
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huzukH

O6opynoBaHue,
COOTBETCTBYIOILlEE TpeOOBaHUAM
OpraHvsalyin }"-ICSHOI"O nponecca
B COOTBETCTBHH C CaHWUTapHbBIMH
MIPaBUIAMH U HOPMaMHu:
VYeranoska «M3yyeHue 3akoHa
IMHAMHKH BpallaTeIbHOTO
IOBIDKEHHA» — 1 IIT.
YcranoBka «Heynpyroe
coyzapeHue pU3nYecKHux
MasTHHKOB» — | 1mT.
Vcranoska «Onpenenenue
MOMEHTA HHEPIIMH MaXOBHKa)
— 1 mr.

Ycranoska «OB0pOTHBIN
¢bu3nyecKuii MaSTHHKY — 1 10T,
YcraHoBka «J[BHXKEHHE 110
HaAKJIOHHOI MIOCKOCTHY — |
IIT.

VYeranorka «M3yuenne 3akoHa
COXpaHEHHUS HMITyIbcay — 1
IIT.

YcraHoBKa U1 onpeesieHus
BS3KOCTH XHUAKOCTH — 4 IIT.
YcraHoBKa U1 OnpeieIeHHs
MOJISIDHOM MacChl ¥ INIOTHOCTH
BO3/yXa — 3 IIT.

Kabuner sanexrpocHabxenus
¢uzuxu KOCO — 1 — 1 .
Hacoc BakyyMHbIi
Komogsckoro — 1 mit.

Becsl anekTpoHHBIE
(mabopaTopHbIe, TOYHOCTH —
0,01 r)—3 .

Mynsrumerp (tun 890) — 3
IT.

Vcranorka «M3yyenue
BA3KOCTH BO31yxa» — 1 mT.
Vcranoska «Onpenenenue
OTHOLUEHHUS TEIJIOEMKOCTEH
Bo3OyXa» — 1 mmiT.

Vuebnas ayauropus

s

NpOBEACHHS

nabopaTopHbIX pabor
Ne 324 JlaGoparopus
3JIeKTPUYECTBa H
MarHeTusma

Mebens ayauTopHas c
KOJIM4EeCTBOM pabouuMx MecT B
COOTBETCTBMH C  KOJHYECTBOM

CTyAeHTOB,  pabodee  MecTo
npernojaBarens, Jocka
ayaMTOpHas.

Obopynosanue,

COOTBETCTBYHOLLIEE TpeGOBaHPIHM
OopraHuzaliH yuyebHOro npolecca
B COOTBETCTBHH C CaHHTapHbBIMH
TNpaBHIIaMH U HOpMaMH:

VcraHoRKa 10 onpenesieHHro
CONPOTHBJICHHA NpOBOJHHKA

He Tpebyertcs
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METOAOM YHTCTOHA — 3 IUT.
VeraHoBka mo  OMpeneneH o
2]1C HCTOYHHMKA TOKa
KOMIIEHCALIUOHHBIM METOIOM — 3
mT.

YcraHoRKa MO OMpeHeneHuIo
TOPH3OHTA/ILHOH W BEPTHUKAIbHOH
COCTABJISOLINX MHIYKLMH
MarHMTHOro noss 3emiy — 3 wir.
VeraHoBka TO  ompeneneHHIo
ToukH Kiopu Hukens — 3 wr.
VcraHoBka 1O OmpeneneH IO
YAENBHOrO 3apsina 37eKTpoHa — 3
IUT.

VYcTaHoBKa N0 M3yueHHIO paboThl
KosnebaTeIbHOro KOHTypa — 3 IUT.
VeraHoBka i CHSTHSA KpHBOH
HaMarHHYeHHOCTH
(eppomarHeTka — 3 1T.

Meb6ene aynuropHas ¢ — Cucrema
Vuebuan aymumopus KOJIMYECTBOM pabouMX MecT B BHB,EOKOH{be]DEH].[H.l‘;l
KOHCY/STALMH | 11 IpOBeneHus COOTBETCTBHH C KOJIHYECTBOM Apache Openmeetings
O —_— CTYZEHTOB, pabouee MecTo CpobonHo
npenoaaeares, 10cKa pacnipoctpansemoe 110
ayIUTOpHast C OTKPBITBIM KOJIOM
Texymumii VYuebnas ayaurtopus | Mebens ayIUTOpHas ¢ | OnepaunonHas cuctema
KOHTPOJb, ans NpPOBEJEHHs | KojauyecTBOM pabouux Mect B | Windows, opHCHBIH
TIPOMEXYTOYHAsA |TEKYIEro KOHTPOJIA M | COOTBETCTBHM C  KONWYecTBOM | makeT Microsoft Office
aTTecTalus NIPOMEKYTOUHO cTyneHto,  pabouwee  mecto | JloroBop Ne 43-12/1712-
aTTecTalMH NIpernoaaeares, nocka | 2019 ot 18.11.2019.
ayIuTOpHAas Cucrema
yrnpaeieHus y4yeOHbIM
KOHTEHTOM H
obyueHHeM LCMS
Moodle
CamocrosarensH | YueOHas ayautopus/ | Me6ens ayaHMTOpHas ¢ | OnepaunonHas cuctema
as pabora [Tomerenus Ui | konudyectBoM pabouux MecT B | Windows, o(HCHBIH
CTYIEHTOB CaMOCTOATENBHOM COOTBETCTBMM C KoJuuyecTBOM | maker Microsoft Office,
paboThI CTYIIEHTOB, pabouee Mmecto | Jlorosop Ne 43-12/1712-
o0yyarommxes IIpenojaBarers, nocka | 2019 or 18.11.2019.
ayJIUTOpHAas. Horoeop Ha
KomnblotepHas TEXHHKA: | IPeJOCTaBIeHHE
TepCOHAJIbHbIE KOMITBIOTEPBI, | IOCTOSIHHOTO J0CTYNa K
nepHdepuiinsie YCTpOHCTBa, | ceTh  HMHTepHer  oOT
ycTpolicTea noxrmoueHus k cetd | 30.12.2019 Ne 800037
Hnrepner, noctyn B
9JIEKTPOHHYIO  MH(OPMAIHOHHO-
obpasoBarensuyo cpeny HTH
(bunmnana) VpdY, KoMmmiaekt
JMLEH3HOHHOTO  NPOTPaMMHOTO
obecneueHus
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