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Pazgen 1. OBIIAA XAPAKTEPUCTHKA MO Y JISA

Hay4yHo-pyHaamMeHTaIbLHBbIE 0CHOBBI NPO)eCCHOHAILHOI efATeILHOCTH
1.1. AHHOTaUMS COEeP:KAHUS MOXYJ/IA

Monyne otHocuTcss K 0a30BOi wacTH 00pa3oBaTeNbHBIX IPOrpaMM BCeX MHKEHEPHO-
TEXHUYECKUX HAaIpaBIE€HUH IOATOTOBKM M SBISeTcs 00s3aTesbHBIM JUII BCEX CTYIECHTOB,
obyuaromuxcs 1o JaHHBIM HanpasieHusM. J(ucrummuasl «Martematnka», «@H3KMKa», BXOJIAIIHE B
MOJIYJIb COCTaBISIOT OCHOBY IOJATOTOBKH CIIEIIMATHCTOB WH)KEHEPHO- TEXHWYECKHX HallpaBlIeHHH,
SBISASACH (yHIaMeHTaNbHOM 0a30i WX ychmemHo#l aesTensHOCTH. B mponecce 00y4eHHS O3THM
JUCHUIUIHHAM  (QOPMHPYIOTCS HAaydHOe MHPOBO33PEHHE, BIaNeHHE (H3HMKO-MaTeMaTHYECKHUM
anmapaToM ¥ MeTojJamH (H3MYeCKHX HCCIEeJOBAHUM ¢ IEeNbI0 YCIEIIHOTO OCBOEHHS CIIEIHATBHBIX
IMCUMIUIMH. VIHTerpHpoBaHWe 3HAHWH O NPHPOJAEe MaTepuH, (U3MUYECKHMX 3aKOHOB M BIAJICHHE
(U3HKO-MaTeMaTHYECKUM anmapaToM B CMEXKHBIE HayKd IO3BOJIET CTYIAEHTY pallHOHAbHEE U
s¢dekTHBHEE HCIONB30BaTh MOTYYEHHBIE B XoJAe OOyd4eHHMs KOMIIETEHIMH JUIA PEHICHHA
npodeCcCHOHATBHBIX 3a/1a4.

Jucnunmuaa «Martematuka» (opMupyeT 0a3y HaydyHBIX 3HAHHH CHENMATMCTOB, a TaKXKe
peanm3yeT  pasBHTHE WHTE/UIEKTYaJlbHOTO IOTEHIHMala M (OpPMHPOBAHME I03HABATEIBHOM
AKTHBHOCTH B TBOPUECKOH AEATEIbHOCTH.

Jiucnuniuaa «@usnkay ¢GopMupyer y o00ydarommxcs CHOCOOHOCTH KOMIUIEKCHO H
IPaMOTHO aHATM3UPOBATh HH3MYECKHE NMPOLECCH]; HCIOIb30BaTh COBPEMEHHbIE TEPMUHBI H IIOHATHA
B 00JIaCTH €CTECTBEHHEIX HayK

1.2 CTpykrypa 1 066eM MOy 151

O0beM aMCUMIUIHH @®opma HTOroBO#
Ne n MOJyJIsi H BCETO NPOMEKYTOUYHOI aTTecTalHH
. epeyeHb JHCUHILIHH MOAY.Id MOLY.ISl B 324€THBIX | 0 AHCHMILIHHAM MOIYJISI H B
e€JHHHIAX H Jacax LeJI0M Mo MOAYJIH
MareMaTHKa 10/360 DK3aMeH,
1.
IK3aMEH
dusznka 8/288 DK3aMeH,
2.
9K3aMEH
He TIPeSyCMOTPEHO
18/648
HUTOT'O mo Moxymo:

1.3 IlocienoBaTebHOCTH OCBOEHHS MOIYJIsi B 00pa3oBaTe/bHOI NporpamMmme

IIpepexBH3HTBI MOY.JIS

IocTpeKBH3NTHI M KOppeKkBH3uTEI | Monyns «CriennanbHele paszelisl HaydHO-
MOy ¢ yHIaMEHTAIBHBIX OCHOB IPO(ECCHOHATEHOM
JIEATENBHOCTHY, MOIYTb «OCHOBBI pa3paboTKH
KOMIIBIOTEPHBIX MOJieNIel TEXHHYECKHX CHCTEM)




1.4. Pacnpenesienne KoMneTeHIHi M0 JHCHHIUIHHAM MO/YJ/Is, IVIAHHPYeMbI€e Pe3y1bTaThI
o0y4yeHHs (MHANKATOPHI) MO MO/TYJII0

W3yuyeHue AUCLMIUIMH MOXYNs NpeaycMarpuBaeT (OpMHPOBaHHE KOMIETEHIHH IIOCPEACTBOM
IOCTIEIOBAaTEIbHOTO OCBOEHHS pEe3yIbTaToB O0yueHHsS HaA ONpPENeTIeHHOM YPOBHE CIOXKHOCTH
coaepIKaHusl.

Pesynerarel oOy4eHHs 1O AUCIMIUIMHE — 3TO KOHKPETHBIE 3HAHUS, YMEHMS, ONBIT M ApYTHE
pe3yasTarsl (CoiepKareibHbe KOMIIOHEHTHI KOMIIETEHIIH# ), KOTOPBIX INTAHUPYETCs JOCTHYhL Ha JTare
H3y4YEeHHs JUCIMIUTHHBI MOZYINIS, ¥ KOTOPBIE JOJDKHEI OYAYT MPOAEMOHCTPHPOBaHbl 00YJarOIMMHUCS U
OLIEHEHBI  TIpemojaBaTelleM @0  HHAXKaropaM/H3MEpseMbIM  KPUTEpHsSM, BKIIOYEHHBIM B
(hOpMYTHPOBKY pe3yIbTaTOB O0yUEHHS.

Wngukatop — 3T0 npu3Hak / cuUrHan/ Mapkep, KOTOpBI IOKa3pIBaeT, Ha KakOM YpPOBHE
oOyuaromuiicss TODKEH OCBOHMTH Pe3yIbTaThl OOy4eHHs H HX IPENbABIEHHE TOJDKHO MOATBEPIHThH
(akT OCBOSHHUS IPEAMETHOTO COJIEPXKAHHS NAHHON TUCIUIIIHHEL

WHauKaTOpsl YYMTHIBAIOTCS IPH BHIOOpPE M COCTaBICHHM 3aJdaHHM KOHTPOJIEHO-OLEHOYHBIX
MEpPOTIPHUSATHIA (OIIEHOYHBIX CPEJICTB) TeKyIIell B NPOMEKyTOUHON aTTeCTalliH.

Ilepeuens
Kon 1 HauMeHOBaHHE IianupyeMbie pe3ybTaThl 00y4eHUus!
M CIHILTHH
KOMIeTeHUHH (MHIUKATOPDI)
MOY.JIA
1 2 3
Maremaruka OIIK-1. CnocobeHn
dbopMyTHpOBaTh U pelaTk | 3uamo:
Hay4HO- e OCHOBHBIE MOHATHA H METOJIEI
HCCIEI0BATEIIECKHC, AaHATTUTHYECKOH T€OMETPHH,
TECXHHYCCKHUE, MaTreMaTHYeCKHii aHaIu3 U JTUHEHHYIO
OpraHu3alHOHHO- anreOpy; MOCIENOBATEILHOCTH U PAIbI,
OKOHOMHYECKHUE H middepeHIHATBHOE B HHTETPAIbHOE
KOMIITICKCHBIE 3a7a4H, ucuncnenue, nuddepeniypanbHbie
NIPUMCHSA ypaBHEHHS.
dbyHnaMeHTalIbHbIE
3HAHHS. Vvems:

e [IPUMCHATE MAaTEeMaTHYCCKHC METOBL
IJIsT pelleHHs [PaKTHYECKHUX 3aJad B

obnactu npodeccHoHaIbHOR
NeATeIbHOCTH.
Bnaoemy:
e B OpraHu3aluu coOCcTBEHHOH

JeATCIIbHOCTH, B Bmﬁope THIIOBBIX
METOOO0B H Crnoco00OB  BBINOJHEHHUS
3aJa4, B yYMCHHH aHaJH3HpOBATh,
CpaBHHBATb H OLICHHBATh HX
pe3ynbTaThl, HCIOJb30BaTb OCHOBHBIC
METOJbl M IpHEMBlI MaTEMaTHKH I




pelICHHUs ITPaKTHYCCKHX 3a1ay.

OIIK-2. Cniocoben
CaMOCTOSTEIFHO CTaBHUTB,
(hopMaTH30BEIBATE H
pelaTh 3a1aqy,
OTHOCSIIHECS K
pogeccHOHATBEHOM
JeSTeNbHOCTH, HCTIOIB3YS
METO/IBl MOJIETHPOBaHUS
MaTeMaTHYECKOTO
aHajm3a.

Snamo:
e OCHOBHBIE TIOHSTHSA
MaTeMaTHKH.
Vuvems:

® INIPUMEHSATH MaTeMaTH4eCKUe METOIbI IS
pereHHs Mpo(hecCHOHATBHBIX 3a/1a4.
Bnaoemn:
e METOJaMH MaTeMaTHYeCKOTO OIHCAHHs

H MOJIETTHPOBAHHUS IIHPOKOTO KiIacca
(hu3HUeCKUX SBJIEHHUH H IPOIIECCOB,
OTIPeENSIONNX IPHHITUIB pabOThI
Pa3MHYHBIX TEXHUYECKHX YCTPOHCTB.

KJIaCCHYECKOH

OI1IK-3. Crrocoben
IIJTAHHUPOBATH M TIPOBOIHUTH
KOMILIEKCHEIE
HCCIeI0BaHuA H
H3BICKAHHUS JUIs PELICHHUS
HH)XEHEPHBIX 337134,
OTHOCAIIIHUXCA K
npodeccHoHaTBEHON
JIeITENBHOCTH, BKIFOYas
[IPOBeIeHHEe H3MEpEeHHUiH,
IIJTAHUPOBAHHKE U

3uamn:
. TEOPETHYECKHE OCHOBBI, OCHOBHEIE
TIOHSITHSA, TEOPEMBl MATEMATHKH,
Yuemn:
e [IOHHMATh, H3JIaraTh ¥ AHATN3UPOBATH
6azoByro uHbOpMALHIO;
Bnaoemn:
e MaTeMaTHYeCKMMH METOJaMH
00paboTky ¥ aHanu3a HHGOpPMaIMH B

obnactu nmpodeccHOHaIBHOM

HOCTAHOBKY JIeATEeTLHOCTH.

IKCIEPUMEHTOB,

HHTEPIPETAIHIO

MOJYYEHHBIX PE3YJIbTATOB.

I1K-2.Cnocoben 3name:

CaMOCTOSTEILHO 5 OCHOBHEIE TIOHATHS, TEOPEMBI
IPUMEHSTh MaTeMaTHKH.

npuoOpeTeHHbIE Vuemn:

MaTeMaTH4ecKHe, e  JHCIOJB30BATh METOIBI TEOPETHYECKOTO
€CTECTBCHHOHAY4HEIC, HCCIIEOIOBAaHHUS H MAaTEMaTHYECKOTO
COLIMAJIEHO- aHAIH3a I peIleHHs HHXCHEPHBIX
3KOHOMHYECKHE H 3amad.

npodeccHOHaNbHEIE Brademn:

3HaHUA 01 PCIICHHA
HHXXCHCPHBIX 3a0a4.

e METOJAMH OpraHH3allMK COOCTBEHHOM
npodecCHOHATBPHOH K NOBCEIHEBHOM
JIeATEIbHOCTH Ha OCHOBE 3HAHHMH
MaTeMaTW4ecKoro arnmapara ¢
HCIIOIH30BaHHEM HOBEHIINX OTKPBITHI
€CTECTBO3HAHHUS U NEPCIIEKTHB X
HCIIOIb30BAHMUSA U1 CO3IaHus
TEXHUYECKHX YCTPOHCTB




[1IK-10. Cnocoben
TIPUMEHSATE METO/IbI
MaTeMaTH4EeCKOro
aHamM3a, MOJeJIMPOBAHHS
H CHCTEMHOTO
IPOEKTHPOBAHHS,
TEOPETHYECKOTO H
SKCIEPUMEHTAIBLHOTO
HCCIIEIOBAHHUS IS
pelleHus HEXKEeHEPHBIX
3a71a4 IPOEKTHPOBAHHU,

3name:
e METOABl MaTEMaTHYECKOro aHaau3a H
MOIETTHPOBAHHS.
Vuems:
® TI0JIL30BATHCS TEOPETHYECKIMHU OCHOBaMH,
OCHOBHBIMY IIOHSITHSIMH, TEOPEMaMH U
MaTeMaTHYeCKHMH MOJEIIMH .
Braodems:
e MaTeMaTWYeCcKUM alllapaToM Ul
PpelIeHNs TEOPETHIECKUX U IPHKIIaTHBIX
3a[a4, METOIaMHE HCCleI0BaHHd H

NPOM3BOACTBA H MOJIETHPOBaHHsI OOBEKTOB.

HCTIBITAaHHUS OPYXKHUA H

CHCTEM BOOPYKECHHS.

I1K-12. Crocoben 3name:

Ka4yeCcTBEHHO H e METOIBI TEOPETHYECKUX H
KOJIHYECTBEHHO SKCIIEPUMEHTAJIBHBIX HCCIEJI0BaHUNH B
OLIEHUBATh Pe3yJIbTATHI, MaTeMaTHKe.

MareMaTHYEeCKH Vyemn:

hopmynupoBarh ® KadyecTBEHHO M KOJIMYECTBEHHO

IIOCTAaHOBKY 3a/1auHl U
pe3yIIbTaThl €¢ PeIleHus
TIPUMEHHUTENEHO K
IIPOEKTHPOBAHHUIO,
IPOH3BOJICTRY,
HCIIBITAaHUSM U
OKCILTyaTalluy
HoenpumnacoB u
B3pbIBaTEJIEH PasIugHOrO
THIIA ¥ Ha3HAYeHUs.

OLIEHUBATh Pe3yJIbTaThl, MATEMaTHYECKH
(GbopMyIHpOBaTEH IOCTAHOBKY 3aa4H H
pe3yJIbTaThl €€ PEILEHHS HHKXEHEPHBIX
3ajad.

Brademb:

e MaTeMaTH4YeCKHM aImapaToM i
pelieHus 3a1a4 IPHMEHUTENBHO K
MIPOEKTHPOBAHUIO, IIPOU3BOJICTBY,
HCIIBITAHMSIM M SKCILTyaTalluu
foenpunacoB ¥ B3phIBaTENeH
pa3IMYHOIO TUIIA U Ha3HAYCHHUS.

®u3uka

OIIK-1. Cnocoben
(hopMyIHpPOBaTh M pelaTh
Hay4HO-
HCCIIEI0BATENBCKHE,
TEeXHUYECKHUE,
OpraHU3alMOHHO-
SKOHOMHYECKHE H
KOMILUIEKCHEIE 3a/1a4H,
TIPEMEHSIS
byHIaMeHTaIbHBIE
3HAHHS.

3uame:

@ OCHOBHBIE IIOHSTHS, 3aKOHBI U MOJIETTH
MeXaHHKH, ANEKTPUYECTBA %}
MarHeTusMma, KojneGaHuwii M BOIH,
CTaTHCTHYECKOH (11076320 8% "
TEPMOIMHAMHKH;

. OCHOBHEIe (PH3HWYECKHE BEIWYHMHBI H
¢uzuueckue KOHCTaHTBHI, UX

OIpeNeNieHHe, CMBICHI, CHoco0Bl H
eIMHUIIB] HX H3MEPEHH;

. ¢dyHIaMeHTalIbHbIE bu3nyeckue
OIIBITBL, X POJIb B Pa3BUTHH HAYKH,

. Ha3HAYEeHHWE Y NPUHIMINBI ICHCTBHSA
BaXHEHIINX GU3NIECKHX IPUOOPOB.

Ymems:

e OOBACHHUTE OCHOBHEIE Haﬁlﬂo,ﬂaeMBIC
TIPHPOIHBIE X TEXHOTCHHBIE SBICHUS U
a(pdexTs! ¢ no3unmii GyHaaMeHTaTbHBIX
(bH3HYECKUX B3aMMOJCHCTBHH,
HCTOJIKOBBIBATH CMBIC]T (PH3MYECKHX




BEJTMYHMH U TIOHSTHIA,

3aMiChIBaTh YpaBHEHUS T DU3HYECKHX
BEJIMUMH, 3aNMCHIBATH YpaBHEHHs
Tnpolecca ¥ HaXOAUTh eT0 pelleHue;
pabotats ¢ npubopaMu 1 000pyIOBAHHEM
COBpPEMEHHOIT hu3udeckoi nabopaTopuu;
HCII0/Ib30BATh PA3IMYHbIE METOIHKH
bu3HYecKUX H3MepeHHii 1 00paboTKu
3KCIIEPHMEHTAIBHBIX JAHHBIX, B TOM
YHCTIe ¢ IPUMEHEHHEM KOMIIBIOTEPHOM
TEXHUKH 1 HHOOPMAITHOHHBIX TEXHOJIOTHH
TIPH PEIIEHHH 3a71a4;

HCIIOJIB30BATh METOBI (DH3HUECKOTO U
MaTeMaTH4YeCKOro MOJIETMPOBAHHS, a
TAKXKe MPHUMEHSITh METOIBbI (PHU3HKO-
MaTeMaTHYECKOr0 aHallk3a K PELIEHHIO
KOHKPETHBIX €CTeCTBEHHOHAYYHBIX 1
TEXHHYECKHX Mpoliiem

Bnaoemy:

HaBBIKAMH HCIIOJIE30BaHNUS METOJIOB
(hH3MYECKOTO MOJICTHPOBAHHS B
HMHXXECHEPHO! IIPaKTHKE;

IIPUMEHEHHs OCHOBHBIX METO/IOB
(hu3HKO-MaTeMaTH4eCKOro aHaIu3a s
pellIeHHs eCTeCTBEHHOHAYYHBIX 3a/1ay;

IIpaBHJIBHOM 3KCILTyaTallii OCHOBHBIX
npubopoB u 000pyIOBaHHMS
COBPEMEHHOH (u3HIecKoi
nabopaTopuu;

00paboTKH ¥ MHTEpPNpETaLUU
Pe3yNbTaToB SKCIIEPUMEHTA, B TOM
YHClie ¢ IPUMEHEHHeM KOMIIBIOTEPHOH
TEXHUKH U UH(GOPMAITHOHHBIX

TeXHOJIOTHH.

OIIK-2. Cnocoben
CaMOCTOSITEIEHO CTABHTh,
thopManM30BLIBATE U
pelarts 3a1ay,
OTHOCSIIIIUECS K
npodeCCHOHATBHOM
NeSITENEHOCTH, UCTIONB3YS
METOIBI MOJICTUPOBAHMS 1
MaTeMaTHYEeCKOTO
aHaIH3a.

3uamo:

byHIamMeHTaNIBHbIE ¢uznueckue
MOHATHS W TEOPHH KJIACCHYECKOH H
COBpEMEHHOMN (pHU3UKH.

Vmems:

HCIIOJIL30BATh 3HAHUS O COBPEMEHHOMH
(hHU3MYECKOH KapTHHE MUPA U 3BOJIOLUH
BcenenHoli, IpoCcTpaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHH
BEIIECTRA VIS IOHUMaHHKS OKPY>KarOIIIETO
MHpa U ABIECHUHN IIPHPOJIBI;

IPUMEHSTH QU3UKO-MaTeMaTHIECKHE
METO/IBI ISl CO3/IaHUS HOBBIX CPE/ICTB
W3MEpPEHHUS, METOZ0B H3MEPEHUS U
METOIMK M3MEpEHH, pa3pabarTsIBaTh U
npeularaTh IUlad IpOBeICHHs
(bH3U4ECKOr0 HCCIIEI0BaHHU,




dopMyMpOBaTEL BBIBOJIBL, OIIEHUBATE
COOTBETCTBHE BBIBOJIOB ITOJTYYEHHBIM
JIaHHBIM, OLIEHHBATh HAYYHYIO H
MPHK/IATHYIO 3HAYUMOCTb CBOEH
pa3paboTKH.

Bnaoemw:

e MeTomaMH QH3HUKO-MaTEMaTHYECKOTO
OIMHCAHMs U MOJETHPOBAHUS IIUPOKOTO
Ki1acca GU3HYECKUX SABICHUHI U
IPOIIECCOB, ONPEIENAIOMNX IPHHIIKIIBI
paboTHI pa3IMYHBIX TEXHHYECKHX
YCTPOMCTB.

OIIK-3. Cnocoben
IUIaHUPOBATH U IIPOBOIUTH
KOMILJIEKCHBIE
HCCIIEIOBAHUS U
M3BICKaHUS U1 peIeHN
WH)KeHEpHBIX 337134,
OTHOCSIIHUXCH K
npodeccCHOHANBHOI!
NEeSITENIEHOCTH, BKITFOYAs
NIPOBEJICHHE U3MEPEHHH,
IUTaHUPOBAHHE U
IIOCTaHOBKY
OKCIEPUMEHTOB,
MUHTEPIIPETAIHIO
MOJTyYEeHHBIX Pe3yIbTaToB.

3Hame:
® TEOPETHYECKHE OCHOBBI, OCHOBHBIE
NOHATHSA, 3aKOHBEI H MOJIETTH MEXaHHUKH,
MOJIEKYJIIpHOM (H3HKH, 3JIEKTPHYECTBA
M MargeTHsMma, TeopHH KoneDaHMi H

BOJIH, TepMOIHHAMHUKH "
cTaTHcTHYeCcKOH Qu3uky;
Vmeme:

® [IOHHMMArTh, H3/IaraTh ¥ KPUTHYECKH
aHaATM3HUPOBaTEL 6a30BYIO
001meu3rIecKyro HHPOPMAILIHIO;
Bnaoemp:
e (U3MYECKUMH ¥ MaTeMaTHYECKHMH
MeToaamMu 00paboTKH U aHaIu3a

uH(popManuy B o6nacTH o0meH

(GU3UKH.
[TK-2.Cniocoben 3nams:
CaMOCTOSTENIBHO . OCHOBHBIE TIOHSTHS, 3aKOHBI X MOZIETH
TIPUMEHSTH MEXaHUKH, 3TIeKTPHYECTBA H
nproOpeTeHHbIe MarHeTH3Mma, konedaHuil ¥ BOJH,
MaTeMaTH4ecKue, KBaHTOBOM (PM3HUKH, CTATHCTHYECKOH
€CTeCTBCHHOHAy4HBIE, bu3uKH U TEPMOIMHAMHKH.
COLIMAILHO- Vmemo:
OKOHOMHYECKHE 1 ®  HCIOJB30BATH METOIBI TEOPETHIECKOTO H
IpodeccHOHaNbHBIE 3KCIEPUMEHTATBHOIO HCCIIE/IOBAaHHS B

3HAHUSA JUIs PeLIeHUS
HH)KEHEPHBIX 3a/1a4.

(pu3MKe, yMETh OLIEHHBATh YHCIIEHHEIE
HOPSIKA BEJIMYMH, XapaKTEPHBIX JIIs
Pa3IMYHLIX pa3/eioB €CTECTBO3HAHHMS.
Bnaoemn:
e METOJAaMH OpraHH3aIH COOCTBEHHOI

1po(eCCHOHATBHON 1 IOBCEHEBHOM
JIEATENBHOCTH Ha OCHOBE 3HAHHUH O
IpUpoJie MaTepHH, QH3HYECKHX 3aKOHOB
¥ BrajieHus GH3HKO-MaTeMaTHIeCKUM
anmapaToM C UCIOTH30BaHUEM HOBEHIINX
OTKPBITHI €CTECTBO3HAHUSA 1 IIEPCIIEKTHB
MX HCIIOJIB30BaHMs UL CO3/IaHHs
TEXHUYECKHUX YCTPONCTB




TIK-12. Cnocoben
Ka4yeCTBEHHO U
KOJIMYECTBEHHO

MaTeMaTH9eCKH
bopMyIHpOBaTh

IPUMEHHTEIIBHO K
IPOEKTUPOBAHHIO,
IIPOU3BOJCTBY,
HCIBITAHHAM U
9KCILTyaTaIlHH
foenpunacos u

OLCHHBaTh PE3YJIbTATHI,

[IOCTAHOBKY 3a1a4H
Pe3yJIbTaThl €€ pereHus

B3pHbIBaTENeH pa3IMYHOr0
THIIA 1 HA3HAYCHUSL.

uame:

METOJBI TEOPETHYECKHUX H
OKCTIEPUMEHTAIBHBIX HCCIEIOBAaHUN B
busuxe.

Ymems:

T0JIE30BAThCS TEOPETHIECKMMH OCHOBaMH,
OCHOBHBIMH IIOHATHSMH, 3aKOHAMH U
MOJIETSIMH (PH3UKH.

Bnaoemy:

MaTEMaTHYECCKHM armiaparoM JJisd
PEUICHUS TEOPETHICCKUX H IIPHKJIaTHBIX
3a1a4, MCTOdaMHM HCCIICIOBaHKA U
MOICITMPOBAHWS 00BEKTOB.

1.5 ®opma o0yuenus

Peanuzanus Momy/st IpeIycMOTpeHa [T 00yJaroIIMXcs o 09HOH hopme.

PA3JEJ 2. TIPOT'PAMMBI MOAYJIA
Hayuno-yHnameHTaIbHEIE OCHOBBI IPO(ECCHOHATBHON IeATENFHOCTH

2.1. PABOYAS ITPOTPAMMA JUCHUILIMHBI
MATEMATHKA

Pabouas IporpaMMa JHCIHHIUIMHEI COCTABJIIEHA aBTOpaMH:

Yu4enas creneHb Iloapaznenenne
Ne /i | @amuiausa Umsa OTgecTBo > | HoKHOCTH p
Y4eHoe 3BaHHe
ermapTaMeHT
JHemuna Enena KaHa. puz.-mar. AR
1 JIOLEHT €CTECTBEHHOHAYYH
JleonnnoBHa HayK, JOLEHT
oro obpa3oBaHHs

2.1.1. COAEP)KAHUE U OCOBEHHOCTHU PEAJIU3AITNN JUCHUAIIIIMHBI 1

MATEMATHKA

2.1.1.1. TexHoJ0orumn 00y4eHHs1, HCIOJIb3YeMble IPH U3YyYeHHH QM CUMILIMHBI MOXYJIs1

CmMelanHoe oﬁyqe}me C HCIIOJIB30BaHHEM OHnaﬁH-Kypca.

2.1.1.2. IInanupyemMble pe3yabTaThl 00y4eHHs (MHINKATOPbI) 0 NUCHHILIHHE 1

KO,[I H HAUMCHOBAHHEC

KOMII€TCHIITHHA

ILiannpyemble pe3yabTaThl 00y4eHHs (MHIHMKATOPbI)

OIIK-1. Cnocoben
dbopMyIHpOBaTh U pelaTh
Hay4HO-HCCIIEI0BaTENIbCKHE,

Sname:
OCHOBHBIE TIOHATHS B METO/Ibl aHAJTUTHYECKOH T€OMETPHH,
MaTeMaTH4eCKHil aHaIu3 U JIHHeHHY10 anredpy;




TEXHHUYECKHE,
OpraHH3allMOHHO-
KOHOMUYECKHE H
KOMILJIEKCHBIE 3a/1auH,
npuMeHss GyHIaMeHTalbHbIe
3HAHHUS.

NOCJIEIOBATENFHOCTH M Psiibl, AU depeHIMaNIbHOe U
UHTErpaibHoe Heurcaenue, tuddepennnanbabpe

ypaBHEHHS.
Vuemn:
®  MIPUMEHATh MaTEMAaTHUYECKHE METOJIBI UL PEIIeHHs
NPaKTHYECKHX 3a71ad;

®  HCMNONBE30BaTh METOIBI MAaTEMaTHYECKOTO MOJIETMPOBaHUS, a
TaKKe IMPUMEHSTh METOIBI MaTEMAaTU4eCKOro aHallu3a K
PELIEHHIO KOHKPETHBIX €CTECTBEHHOHAYYHBIX U
TEXHHYIECKHX TIpobieM

Bnademy:
e HaBBIKAMH HCIIOIL30BaHHSI METOI0B MATEMATHUYECKOTO
aHajM3a B MHXKEHEePHOI! IPaKTHKE;

® HABBIKAMH MPUMEHEHHs OCHOBHBIX METOZIOB
MaTreMaTH4YeCKOro aHaJIH3a ISl pelIeHH
€CTeCTBEeHHOHAYYHBIX 3a1a4.

OIIK-2. Cnocoben
CaMOCTOSTEIEHO CTABHTh,
(bopMann30BLIBATE U pellaTh
3a/1a4¥, OTHOCSIIHECS K
npodeccuoHaNBLHOM
IeATeIbHOCTH, UCTIONB3YS
METOJIBI MOJICTUPOBAHUS 1
MaTeMaTH4eCKOTO aHaIIH3a.

3namo:
. OCHOBHBIE ITOHATHS KJIACCHYECKOH MaTEMaTHKH.
Vmemn:
® [IPUMEHATH MaTeMaTH4YECKHE METObI UL PEIICHHS
npodeccoHaNBHBIX 3a1a4.
Bnaoemy:
® MeTOJaMM MaTeMaTHYECKOI'0 OIMCAaHMS H MOJIETHPOBAHUS
HIMPOKOTo Kjacca pU3nYecKUX SBICHMH H IPOLECCOB,
OIpee/ISIOIINX IPUHITUITE] paboThl Pa3TMYHBIX
TEXHHYECKHX YCTPOHCTB.

OIIK-3. Cnocoben
IUTAHUPOBATH ¥ NIPOBOJIUTE

KOMIUTEKCHBIE UCCIICIOBAHAS | 3uamb:

W M3BICKAHUS 11 pelIeHHs . TEOpEeTHYECKHE OCHOBBI, OCHOBHbIE NOHATHS, TEOPEMBI

WHXEHEPHBIX 3a1a4, MaTEeMaTHKH;

OTHOCSIIAXCS K Yamemo:

IPOpEcCHOHATEHON ® TIOHHMATh, M3/1AraTh H AHATH3UPOBATh 6a30BYIO
HH(opMaIHIO;

NeSITEIbHOCTH, BKJIIOYAs Higiianss

[POBE/ICHUC H3MEPCHHH, . MaTeMaTH4eCKHMH METO/IaMH 00paboTKH ¥ aHaIu3a

[JIAHNPOBAHKE H NTOCTAHOBKY uH(opMauH B 0061acTH NpodecCHOHATBHOM

3KCIIEPHMEHTOBR, JESTEIbHOCTH.

HHTEpIIpETaLHIO

MOJTyYEHHBIX PEe3yJILTaTOB.

ITK-2.Cnocoben Snamy:

CaMOCTOSATENILHO IIPHMEHSATh e OCHOBHBIE TIOHSATHS, TEOPEMbI MaTEMaTHKH.

IpHOOpeTEHHbBIE Ymemy:

MaTeMaTH4ecKHe, ®  HCIOJH30BaTh METO/IBI TEOPETHYECKOTO HCCIIEIOBAHMS U

€CTeCTBEHHOHAYYHEIE, MaTeMaTHYECKOr0 aHAIN3a UL CO3/JaHUs TEXHHYECKHUX

COLHAJIEHO-3KOHOMHYECKHE 1
npoecCHOHATbHBIE 3HAaHUS
JUISL PELIEeHUs] HHIKEHEePHBIX
3a1au.

YCTPOHCTB.
Bnaoemn:
® METOJaMH OpraHM3aIiy COOCTBEHHOM Npo(ecCHOHATEHON 1
TIOBCEIHEBHOH AESTEILHOCTH Ha OCHOBE 3HAHHUH
MaTEMaTH4eCKOT0 amniapara ¢ HCIOJIb30BaHHEM HOBEHINHX
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OTKprTI/Iﬁ €CTECTBO3HAHMA U NEPCIIEKTHB UX UCIIOJIBE30BaHUA
JIIA CO3aHHA TEXHHYCCKHX y@[‘pOﬁCTB

ITK-10. Cnocoben
IIPUMEHSATH METOBI
MaTeMaTHYECKOI0 aHaIH3a,
MOZIETUPOBAHHUS U
CHCTEMHOTO
IIPOEKTHPOBAHHS,
TEOPETUYECKOTO B
OKCIEPUMEHTAIBHOTO
HCCIIeIOBaHHUS JJI pEeIIeHHS
WHKEHEpHBIX 3a/1a4
IIPOeKTHPOBaHUS,
MPOU3BOJCTBA ¥ UCIIBITAHUS
OpPYXHS U CHCTEM
BOOPYKEHHS.

3uame:

“ METOJBI MATEMATHYECKOTO aHATIH3a H MOJIETHPOBAHHS.
Vuemn:

®  TI0IB30BAaThCH TEOPETHUECKMMH OCHOBAMH, OCHOBHBIMH

TOHSATHSIMH, TEOPEMaMH H MaTeMaTHYECKUMH MOJIETISIMY .

Bnaoemy:
MaTeMaTHYeCKHM anrapaToM IS PelIeHHs TEOPETHYECKUX H
TPUKJIAHEIX 33124, METOIaMH HCCIIIOBAHHI H MOIETHPOBAHHS
00BEKTOB.

I1K-12. Cnocoben
KaueCTBEHHO H
KOJIHYECTBEHHO OIIEHHBATh
pe3yIbTaThl, MATEMATHUECKH
(hopMyIHpOBaTh OCTAHOBKY
3a[aud M Pe3yJILTaThl e
pelIeHHs TIPUMEHHTENBHO K
TIPOEKTHPOBAHHIO,
IIPOU3BOICTBY, HCIILITAHUAM
M 9KCIUTyaTaliu
OoenpHuacor U B3phIBaTENEH
Pa3IHYHOTO THIIA H
Ha3HaueHHs.

Suame:
. METOAbI  TEOPETHYECKHX W  OKCIEepHMEHTATBbHBIX
HCCIIE0BaHHi B MaTEMaTHKeE.
Yuvemn:
® KAYyeCTBEHHO M KOJIMYECTBEHHO OLIEHUBATh Pe3yJbTaThl,
MaTeMaTH4ecky GopMyIHpoBaTh MOCTAHOBKY 3a1a4H H
pe3yJbTaThl ee peleHns HHKEeHePHBIX 3a1ad.
Brademn:
MaTeMaTH4ecKHM armapaToM I peleHus 3a1a4d
NPUMEHHTENBHO K IPOEKTUPOBAHHUIO, TPOH3BOICTBY,
HCIIBITAHMAM H 9KCIUTyaTaluy OOeNpHUIIacoB U B3phIBaTeIeH
Pa3IMYHOrO THIA U Ha3HAYCHHUS.

2.1.1.3. Copep:xanue AUCHHIIHHBI 1

Kon
pasaenos
H TeM

Pasznen, Tema
AHCHHIIHHBI

Coaep:xkanue

P1

Teopust MaTpuu 1
onpeaeauTesiei

Anrebpanueckue oONepanud HaJ MaTpHLAMH H HX
cBoiicTBa. OmpenenuTeny W MX cBoHcTBa. PasznoxeHue
ompefenuTeas IO CTpoKe Wi cronbmy. Mertons
BBIYHCIICHHS onpeaenuTeNeH. YMHOXKEHUE
onpenenuteneif. Panr wMarpuupl. CBoiicTBa panra
MaTpuipl. Beramcrnenwe panra Matpuiel. OOpartHas
MaTpHIlA U CIIOCOOBI BHIYHCIIEHHS €€

OneMeHTapHBle IpeoOpa3oBaHHs M 3KBHBAIEHTHOCTH
CJIAY. IlpuBeneHHEe CHCTEMBl K CTYNEHYAaTrOMY BHIY.

Cucrems! quHeiiapix | KoopiuHaTHble, MaTpuuHble ¥ BEKTOpPHBIE  (OPMBI

P2 aaredpandecKux samuca CJIAY. Teopema Kpamepa. Meton I'aycca.

ypaBHeHHIl

OO1mas Teopusi TUHEHHBIX cucTeM. DyHIaMEHTaNbHBINA
Habop pelneHud ogHOpomHOW cHcTeMbl. CBA3b MEXIY
PELIeHHSIMH OAHOPOAHON U HEOJHOPOJIHOH CHCTEM.

P3 BexTopHnas anareopa

OcHoBHEIE ompeneneHus. JIuHelHHBle oIlepalMH Haj
BekTopamH. [JleHicTBHs HaJ BEKTOpaMH, 3aJaHHBIMHU
npoexiusmu.  CkansipHoe, BEKTOPDHOE, CMEIIaHHOE
MPOU3BEJICHHS BeKTOpOB. BekTopHOE IPOCTPaHCTBO.
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bazuc

P4

AHajauTH4yeckas
reoMeTpHs Ha
IJIOCKOCTH

VpaBHeHus mpaMoif Ha  IIockocTH.  B3auMmHoe
pacroyioKeHUs] NpsAMBIX Ha IUIOcKOCcTH. Paccrosnme ot
TOYKM [0 TIOCKOCTH. KpuBplE BTOpPOro mnopsika.
Kanonuueckue  ypaBHeHMsi  mapalojbl,  3JUIMIICA,
runepbonsl. IlpeobpasoBanue xoopaunar. IIpuBenenue
YpaBHEHHH KpPHMBBIX BTOPOrO MOpAAKa K KAaHOHHYECKOMY
BUY

P5

AHaIuTHYECKAA
reoMeTpus B
NpOCTPAHCTBE

VpaBHeHHE IUTOCKOCTH B IIPOCTPAHCTBE. Pas3inHuHbIe
cnocoObl  3agaHMd. YTOoJl  MEXIy  IUIOCKOCTSIMH.
Paznuunple cnocoObl 3amaHus. YTOI MEXIY NPSMBIMH.
VYron Mexy npsaMoii i IIOCKOCTBIO

P6

JJleMeHTapHbIe
GyHKIIHE H HX
cBoiicTBa

[lonsitue ¢yHkuuH, o0nacTh OIpENEsICHHs, MHOMKECTBO
3HaueHud ¢Qyakuud. CnocoObl 3amaHus  (QYHKLHH.
OcHoBHble  xapakTepuctuky  Qynkmuu. I'paduxu
3JIEMEHTapHBIX QyHKIHUi

P7

IIpenenni

UYucnosas nocieloBaTelbHOCTL U ee mpenen. Ilpenen
¢yuxmuu B Touke. [Ipenen ¢pyHkuuu B OECKOHEYHOCTH.
OnHocTopoHHMe Impenenbl. beckoHeuHO Manble H
Oeckoneyno Oonplnre QYHKIIMH, HX cBoiicTBa. OCHOBHBIE
TeopeMbl 0 mnpeaenax. IIpu3HakM CyIIECTBOBAaHHsA
IpefenoB. 3aMeyaTeNbHBIE Ipefenbl. leopema o
B3aMMO3aMEHSEMOCTH JKBHBAJICHTHBIX BEIMYMH IIpH
BBIUMCIICHUHU IIPEJIEJIOB

P8

HenpepbiBHoCTH
$yHKIMi

HenpepblBHOCTE (YHKIMM B TOYKE H Ha OTpE3Ke.
Pa3priBer, BHJIBI Pa3phIBOB. OpnnocTtopoHHS
HenpepbIBHOCTh. CBoMcTBa (DYHKIHMH, HENpephIBHBIX Ha
OTpE3Ke.

P9

Anddepenunposanne
¢yHKnuH ogHOM
nepeMeHHOM

IlpowsBomHas QyHKIMHM, €€ TEeOMETPHYECKHH H
MEXaHHYeCKHH  CMBICI. [lpousBogHas  CyMMBL,
NpPOU3BEJCHHS, dacTHOTO GQyHKumi. CpA3p MexIy
HenpepsIBHOCTRI0 B muddepernupyemoctero. Tabnuna
IPOU3BOIHBIX. Meton JorapH(pMHYECKOro
I depeHpOBaHHA. I[Tpou3Boanas CIIOJKHOH,
napaMeTpH4ecKd 3aJaHHOM W HEeSBHOH GYHKIMH.
Hupdepennnan GYHKIUH, TEOMETPHYECKMHA  CMBICI
mupdepernuana. HuBapnanTHOCTH (opMBI
maddepennuana mepBoro  nopsaka. IIpumeneHume
mubdepeHnuata K NPUONMIKEHHBIM BBIUMCICHHAM H
OlleHKe TorpelnHocTH. [Ipou3BoaHble B quddepeHInaE]
BBICIDHX TopsakoB. Teopemsr @epma, Poss, Jlarpanxa,
Kommu. Ilpasuio Jlonurans

P10

Hccaenosanue
¢GyHKUHH oaHOI
nepeMeHHOI

[lpusHaku Bo3pacTanuss W yObiBaHus  (DyHKIHH.
Bospacranne, yObiBanue ~ QYHKIUH.  DKCTpeMyM
byakimuu.  YcIoBHe — CYIIECTBOBAaHHS — OKCTPEMYyMaA.
Haubonplllee © HaUMEHbIIEEe 3HaYeHHE (QYHKIHH.
[IpOMEXYTKH  BBIIYKJIOCTH, BOTHYTOCTHM M  TOYKH
nepernba rpapuka QyHKIHH. ACHMMITOTH Trpaduka
byuxmuu. IlomHas cxema HcciaeJoBaHHS (QYHKIHMH H
nocTpoeHue rpadpuka GyHKIHH

P11

@OYyHKUHH MHOTHX
nepeMeHHbIX

Omnpenenenre  (QYHKIMH  JOBYX M HECKOJIBKHX
nepeMeHHBIX. Ilpenen u HenpepsIBHOCTh QYHKIMH IBYX
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nepeMeHHbIX.  YacTHele  mpomsBozHble.  IlomHoe
npupamesne © - aaddepernman  QYHKIMH  ABYX
nepeMeHHbIX. MHBapHaHTHOCTE  (OpPMBI  IIEPBOTO
maddepennuana. Ilpunoxkenune muddepeHmmana K
NpHOMMKEHHBIM BBIYMCIEHHAM. [Ipou3BoHas CIOXKHOH
U HesBHO#N ¢Qynknmii. [lpou3BonHas mo HanpaBlIEHHIO.
I'pamuent. OkctpeMyM OQYHKIMH JBYX IEPEMEHHBIX.
Haubonpinee W HamMeHbINee 3HAYEHHE (YHKIHH ABYX
[IEPEMEHHBIX B 3aMKHYTOH 001aCcTH.

P12

HeonpeneneHHbIit
HHTerpaj

ITepBooOpa3Hasi, TeopeMa 0 MHOXKECTBE NEepBOOOpa3HBIX.
Heomnpenenennslii uHTErpan, ero cpoiicTBa. Tabmmia
uHTerpasioB. OCHOBHBIE METOIbI HHTETPUPOBaHUS

P13

OnpenesieHHBIH
HHTerpal

[Tonstue onpeneneHHOro UHTErpana. I eoMeTpuyeckui U
¢du3uyeckuii  CMBICT ~ ONpENENeHHOTO  MHTErpaia.
@opmyna Hetorona-Jleiibuuna. OcHOBHBIE CBOHCTBA H
METOABl MHTETPUPOBAHHUS OIPEIAECICHHOIO MHTErpana.
Ilpunosxenusi: BBYHCIEHHE IUIOIANM M JUIMHBI IYTH
IIOCKOH (UTYpEI B IPSMOYTOIBHON H NOJISAPHON CHCTEME
KOOpJIMHAT, B MapaMeTpHYecKoM BHAe. Brraucienue
obwveMa Tena Bpamenus. HecoOcTBenHbli naTErpan 1 u 2
poja

P14

JAnddepennnanbupie
YpaBHeHHS NepBOro
nopaaAKa

3amaum, IPHBOIMMBIE K middepeHHATEHBIM
ypaBHeHUssM. OCHOBHBIE IOHSTHS: IEPBBIM HHTETPal,
obumii mHTerpan, 3amada Kommu. J{uddepenunanbbie
ypaBHEHHS C  pa3feiAIOLMMHUCST  IEPEMEHHBIMH.

OpHoponHBIE nudpepeHHaTbEHBIC YpaBHEHHSL.
Jluneiinpie muddepeHIManbHble  YpaBHEHHS — (METOJ
beprynnu, METO/I BapHanuu TIPOM3BOJIBHBIX

TIOCTOSIHHBIX). YpaBHeHue bepHyum

P15

JAuddepennuabubie
YPaBHEHHS BBICIIHX
NOPSAJIKOB H CHCTEMbI
b depeHIHATBLHBIX
YpaBHeHMIH

Teopema CyIIEeCTBOBaHMS H €IUHCTBEHHOCTH DEIIEHHS
mubdepeHManbHOr0 ypaBHeHHs #-ro mopsanxa (6e3
JOKa3aTeIbCTBa). [lonmxeHnue nopsijika
middepeHIHATEHOTO YpaBHEHHS. Onpenenurens
Bponckoro. Kpurepuii muHeiHON 3aBUCHMOCTH CHCTEMBI
byakumit.  Kpurepuil — IHMHEHHOH ~ HE3aBHCHMOCTH
peleHHH JIHHEHHOTO 0JHOPOAHOTO U PEPEHIHATEHOTO
ypaBHeHHsI n-ro nopsaka. CTpykTypa oOLIEro peleHus
JTUHERHOTO OJTHOPOJHOTO G depeHIHaIBHOIO
ypaBHeHHsI n-ro nopsaka. CTpyKkTypa OOLIEro peleHus
JTHHERHOro  HeomHopomHoro  auddepeHnManIsHOTO
ypaBHeHHs n-ro nopsaka. Iloctpoenue o01IEro pereHus
JTMHEHHOTO OJTHOPOJHOTO middepeHnHaIBbHOTO
YpaBHEHHS  R-TO nopsaka — C IIOCTOSTHHBIMH
Ko3bdunuesraMu. MeTon BapHaMM IPOH3BOJIBHBIX
HOCTOSIHHBIX. HopManbHbIe CHCTEMBI
T depeHIHaIbHEIX YpaBHEHHH

P16

KpatHble HHTErpaJjibl

3amayn, NOpUBOAANIME K  KpaTHBIM  HHTErpajiam.
Onpenenenve OBOMHOTO wuHTEerpaia. Ero caoicTsa.
Beruncnenne OBOHHBIX HMHTErpaloB B JI€KapTOBBIX
KOOpJAMHATaX. BBMMUCIECHHE [BOMHBIX MHTETPaioB B
KPHBOJIMHEHHBIX KoopaMHaTax. IloyspHble KOOPAMHATEL.
IlpunokeHuss ABOMHBIX HMHTerpamoB. OmpexeneHue
TpoiiHoro wuHrerpana. FEro cpoiicTa. BrrumcieHue
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TPOHHBIX MHTErPajiOB B AEKAPTOBBIX, IIHIHHIPHYECKHX H
chepuuyeckux koopauHatax. IIpHIOKEHHS  TPOHHBIX
HHTETPaJIoB.

Ormnpenenenre KpUBOIHHEHHBIX HMHTETPAIOB IIEPBOrO M
BTOporo pona. Mx cpoiictBa u BbrumcieHue. @opmyna
I"puna. IlpunoxeHns KpHBOIHHEHHBIX HHTETPaJIoB

P17 Kpupoanneiinbie
HHTErpaJbl

Uucnosele paabl. Cxomumocts. Heobxonumele ycnosus
cxoguMocTH. Octarok psga. CeoicTBa CXOIALIMXCA PALOB
[TpH3HaKH CXOOMMOCTH PSIOB C TOJOXHTENBHBIMH WIEHAMH.
IMpuznaxu J[lanamGepa, KoM, HHTerpanbHeIH IpH3HAaK.
3HakonepeMeHHble  psaabl.  AOcomoTHas M yCJIOBHas
cxonumocTH. Ilpusnak JleiiOHuua. PyHKUMOHAIBHBIE PAIBI.
P18 Psaml Obnacts cxomumoctH. IlpusHak Beliepmitpacca. CpoiicTBa
paBHOMepHO cxopsuxcs panoB. Ctenennsle psaabl. Teopema
Abens. Murerpan cxonuMocTH. CBOMCTBAa CTENEHHBIX PsIOB.
Pan Teiinopa. PasnoxkeHue B psA 3/1eMEHTapHBIX (YHKIMH.
ITpumenenue psanos Telinopa.

Psanst @ypee. PaznoskeHue B TPUTOHOMETPHYECKHH P
dypee 001Iero BUaa, YeTHHIX M HEYETHBIX (DYHKIHMH.

2.1.1.4. 5I3bIk peaTH3aI UM NPOrPaAMMBbI

HporpaMMa JHCITHIIIMHEI PEATH3YETCS Ha roCyJapCTBEHHOM SA3BIKE Poccuiickoit cI)GJIC[)EII.II/II/I.

2.1.2. YYEBHO-METOJUYECKOE U HWH®OPMAIIMOHHOE OBECIEYEHHE

JUCHUITIJIMHBI
MATEMATHKA

JJIeKTPOHHBbIE pecypchl (H31aHus)

1;

AGapaxmanos, B.I'. Bricmas MaTeMaTHka: THHelHas anredpa H aHaIMTHYECKasd TE€OMETPHA :
[16+] / B.I'. AGnpaxmanoB. — Mocksa : ®JIMHTA, 2019. — 179 c. : un. — PexuM gocTyna: mo
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=607459

. Banmun, K.B. Bricinas wmarematuka : yuebumk / K.B. bammun, B.H. bamnbikos,

A.B. Pyxocyes ; oz o6 pea. K.B. Bannuna. — 2-e usn., crep. — Mocksa : @JIMHTA, 2016.
— 361 c¢. : Tabn., rpad., cxem. — Pexmm pocryma: mo moxmnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=79497

. Kyry3os, A.C. Maremaruyeckuii anamu3: quddepeHnnansHoe 1 HHTErPAIbHOE HCYHCTICHHE

GbyHKuit oxHOM nepemenHoi : [16+] / A.C. Kyty3oB. — 2-e u3z. crep. — Mocksa ; bepiun :
Iupext-Memua, 2017. — 127 c¢. — Pexum joctyma: no mnozmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=462166

JIyary, K.H. Beicmas MaremaTuka: pyKOBOACTBO K pemenuto 3amad / K.H. JIymry,
E.B. Makapos. — 3-e u3z., nepepab. — Mockga : ®uamarimut, 2013. — Y. 1. — 217 c. — Pexxum
noctyna: no noanucke. — URL: https://biblioclub.rw/index.php?page=book&id=275606

. TyranbaeB, A.A. Bricmmas wmartemaruka. OYHKIMH HECKOJIbKHMX IEPEMEHHBIX H

HecoOCTBEHHbIe HMHTErpansl: Teopus  3agaan : [16+] / A.A. TyranbaeB. — Mocksa :
®JIMHTA, 2019. — 120 c. : wun. — Pexwm poctyma: no mnommucke. — URL:

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

. TyranbaeB, A.A. Bricmmas MaTeMaTHKa: OCHOBEHI NHHeiiHOH anreOpel. Teopus u 3amaud :

[16+] / A.A. TyraubaeB. — Mocksa : ®JIMHTA, 2019. — 186 c. : un. — Pexum nocryna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=611207

. Tyranbaes, A.A. Briciias Mmaremaruka: GyHKIHH MHOTUX IIEPEMEHHBIX, IBOHHBIE H TPOMHBIC

unTerpains : [16+] / A.A. Tyran6aeB ; MOCKOBCKHI TOCYyIapCTBEHHBI! YHUBEPCHTET M. M.
B. JlomonocBa. — Mockgsa : @JIMHTA, 2019. — 228 c. : un. — PexxumM nocTyna: mo noamnucke.
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— URL: https://biblioclub.ru/index.php?page=book&id=611208

8. Ilankuu, A.C. 3ama4n C pemieHHsMH IO BHICIIEH MAaTeMaTHKE, TEOPHM BEPOSTHOCTEH,
MaTeMaTH4YeCKOH CTaTHCTHKE, MaTeMaTHYeCcKOMY IpOrpaMMHpOBaHMIO : yuyebHoe mocobue /
A.C. llankun, B.A. lankus. — 9-e u3x., crep. — Mocksa : Tamkos u K°, 2020. — 432 c. : ui.
— (Yuebnple u3manmsa 11 OakanaspoB). — Pexum pocryma: nmo nommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573151

IleuaTHble H3TaHHUA

1. lemun C.E., lemuna E.JI. Anre6bpa. Huxuuit Tarun: HTH (¢) Yp@V, 2015. -280 c.
2. Jllemun C.E., [lemuna E.JI. Ananmutuyeckas reometpust. Huwkuuii Tarun: HTH () Ypd@VY,
2016. -250 c.
3. llemun C.E., llemuna E.JI. luddepenrnuansaoe ucuncieHne QyHKIHE OJHON TepPEeMEHHOM.
Huxnuit Tarun: HTU (d) Yp@V, 2014. - 282 c.
4. Jlemun C.E., lemuna E.JI. Heonpenenenusriii unterpan. Hukanii Tarun: HTU (b) Yp@V,
2011.-130c.
5. Hemun C.E., llemuna E.JI. Onpenenennsrit uaterpan. Huwxauit Tarun: HTU (¢) Yp@Y,
2013.-152c.
6. Ilemun C.E., llemuna E.JI. Kpatusle u kpuBonuneinbie naterpansl. Himxuuii Taruwn: HTU
() VI'TY-VIIN, 2010. -174 c.
7. Hemun C.E., lemuna E.JI. Panpr. Hmwxauit Tarmwn: HTU (¢) Yp@V, 2013.-186 c.

Ilpodeccnonanbupie 6a3pl  AaHHBIX, HH(OPMANHOHHO-CMIPABOYHbIE M TOHCKOBBIE
CHCTEMBI

1. DnextponHO-6MOMHOTEeUHas cucTeMa «Jlanby https://e.lanbook.com

2. OnexkTpoHHO-OMOmMoOTeuHass cucrema  «YHuBepcuterckas  bubnuoreka  OnmaiH»
http://biblioclub.ru/

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

http://school-collection.edu.ru — epHas KoyuieKiwHs MAPPOBEIX 00pa30BATENEHBIX PECYPCOB

5. http:/fcior.edu.ru - @eneparbHbIi HeHTp HHOPMAITHOHHO-00pa30BaTEILHBIX PECYPCOB

(®LIMOP)

o

Marepuaus! qis aun ¢ OB3
Bece xomtenTr OBC mpenctaBieH B Buae (alinoB cnenuanbHOro Qopmara  JUisL

BOCIIPOM3BEACHHUA CHHTE3aTOPOM PEYH, a TaK K€ B TECTOBOM BHJIE, IIPHUTOMJHOM IJIA IIPOYTECHHA C
HCIIOJIB30BAaHHEM BKpaHHOﬁ JIYIIBI K HaCIPOﬁKOﬁ KOHTPaCTHOCTH.

2.1.2. MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYHEHHE JUCIUIIIAHBI
MATEMATHKA

CBeJIeHI/lﬂ 00 OCHAIMEHHOCTH AHCOHILTHHBI CHEIHAJH3IHPOBAHHBIM H ﬂaﬁoparopﬂmm
oﬁopyszaHneM H NIporpaMMHBIM ofecneyeHHEM

Ne Bun 3anaTuit HawnmenoBanue | OcHallleHHOCTH CIEITHATBLHBIX Ilepeuenp
m\ CHEIUANLHBIX | MOMEIIeHHH 1 TIOMEeINeH il 1S IpOrpaMMHOI0
I TIOMEILEHHH H CaMOCTOATENILHOM paboThI obecrnedenus.
noMeueHu# s PexBuz3uTEI
CaMOCTOSTENIEHO MOJITBEPIKIAIOIIETO
¥ paboTh! TIOKYMEHTA
1 | Jexmuu VuebHasa Mebens ayIuTOpHas ¢ | Microsoft Windows,
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ayIUTOPHS U1 | KOJIMYECTBOM pabouyux MecT B | OQHCHBIiH HaKeT
IPOBEJICHHS COOTBETCTBHH € KOJHU4eCTBOM | Microsoft Office,
JIEKIIMOHHBIX CTyneHTOB, pabouyee wmecro | [Jorosop Ne  43-
3aHATHI IIperoiaBaTes, nocka | 12/1712-2019 0T
ayJIUTOpHAs. 18.11.2019.
Kommnexr IIEPEHOCHOTO
IIPOEKIIHOHHOTO
0o0opyOBaHHA: HOYTOYK,
IIPOEKTOP, SKPaH Ha IITATHUBE.
ITpakTHyeckue VYuebnas Mebensb ayJIMTOpHas ¢ | Microsoft Windows,
3aHATHS ayIuTOpHd I | KOJIM4ecTBOM pabounx MecT B | 0QHCHBIH akeT
IPOBEJICHUS COOTBETCTBHM ¢ KoymuecTBOM | Microsoft Office,
IIPaKTHYECKHX CTyzieHTOB, paboyee mecto | JloroBop Ne 43-
3aHATHI IIperoaaBaTes, nocka | 12/1712-2019 ot
ayIUuTOpHAs. 18.11.2019.
Komnerorepras texHuka: | MathCad 14, Cuert-
IIEpCOHATBHBIE KOMIBIOTEpHI, | hakTypa Ne
nepudepuiinple  ycrpoictea, | Tr066970 ot
JOCTYII B anexkTpoHuyto | 12.12.2008, 3A0
uHpOpMaHOHHO- "CodrJlaitn Tpein",
obpazosarensuyio cpexy HTH | 6eccpouno.
(bumnana) Yp®V, xommrext | MathCad 15, Cuer-
JUIEH3HOHHOTO ¢baxTypa Ne
nporpamMHuoro obecneuenus. | Tr066970 ot
12.12.2008, 3A0
"CodtJlaitn Tpeiin",
H6eccpouHo.
Koncynpramuu Vuebnas Mebens ayIuTOpHAs ¢ | Cucrema
ayIHTOpHUs VIS | KOIMYecTBOM pabodux MecT B BHJIGOKOHd)ePeHH“_ﬁ
NPOBEICHHS COOTBETCTBUH ¢ KonmuectoM | Apache Openmeetings
KOHCYTBTAMH | CTy/IeHTOB, pabodee MecTo | CBOOOIHO
TIpernoaBaTe’s, pocicy | PACTIPOCIPARHEMOS
Ay MTOPHAA. 1O c oTKpBITBEIM
KOIOM
Texymmit Vuebnas Me6ens  aymuTopHas ¢ | OnepaunoHHas
KOHTPOJIb, ayIMTOpHs I | KoJMuecTBOM paboumx Mect B | cuctema Windows,
IPOMEXKYTOYHAs | TIPOBECHUS COOTBETCTBHH C KOMH4eCTBOM | OPHCHBIH maker
aTTecTanusl TEKYIIETO CTYIEHTOB, pafodee MecTo E)‘:;;’Zgﬁ Ofi‘:e B
KOHTPOJISA U IpenojaBarets, OCKa :
npo::?emyroqﬂo a)I:HHTOHpHaH. g S i &
¥ 18.11.2019.
H e Cucrema ympasjieHHs
yueOHbIM KOHTEHTOM H
o0yuyeHueM LCMS
Moodle
CamocrostensHas | [lomemenus nns | Mebens ayJIuTOpHAas ¢ | Microsoft Windows,

paboTa CTyZIeHTOB

CaMOCTOSATEIEHO
if paboTHI
obygarornuxcs

KOJTMYECTBOM pabO4YMX MECT B
COOTBETCTBHH C KOJIUYECTBOM
CTYACHTOB, pa60qee MECTO
NpernojiaBsarelis, JIOCKa
ayIUTOpHAs.

KommsioTepras TEXHHKa:
NEPCOHAIBHBIE  KOMIIBIOTEPEI,

o(ucHBIH nakeT
Microsoft Office,
Joroeop Ne 43-
12/1712-2019 ot
18.11.2019.
MathCad 14, Cuer-
baxtypa Ne
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nepudepuiiiple  yCTpOHCTRBA,
NOIKJIFOYCHHUS K CETH
WnTepner, JIOCTYII B
3JIEKTPOHHYIO
HHQOPMALUOHHO-

obpazoBarenbHyto cpeny HTU
(bunmuana) Yp®VY, kommiekrt
JIALEH3MOHHOT'0
IpOrpaMMHOro obecreyeHus.

Tr066970 ot
12.12.2008, 3A0
"Co¢rJlaitn Tpein",
6eccpodHo.
MathCad 15, Cuyert-
(daktypa Ne
Tr066970 ot
12.12.2008, 3A0
"CodrJlaiin Tpein",

BeccpoyHo.
Horosop Ha
MpeI0CTaABICHHE
MNOCTOAHHOI'O
JOCTYIIA K CeTH
WuTepHeT oT
30.12.2019 Ne
800037

2.1. PABOYAS ITPOTPAMMA JUCIUITIJIMHBI
OU3HUKA

Pabouas nporpamMMa JUCHHUIIIIHHBI COCTABJIICHA aBTOpPaMH:

Ne i/ | @amuana Uma OrtgecTBo PR CTE TRy JoskHOCTD Tlonpasienenss
y4eHoe 3BaHHe
1 XonpipeB Anexcauap Crapumii JlenaprameHT
AHaTOIbeBHY IpenoaaBaTe | eCTECTBEHHOHAYYH
b oro obpa3oBaHus

2.2.1. COJEP)KAHUE U OCOBEHHOCTH PEAJIM3AIIUU JUCHUITJIMHBI

OHU3UKA

2.2.1.1. TexHoJioruu o6y4yeHHsI, HCIOJIb3yeMble IPH H3YYeHHH AHCIHILTHHBI MOAYJIA
CMmemannoe o0y4yeHHe ¢ HCNOJIB30BaHHEM OHJIAMH-Kypca.

2.2.1.2. Ilnanupyemble pe3yabTaThl 00y4eHHs (HHAUKATOPHI) 10 IHCIHILIHHE 2

Kox m HauMeHOBaHHe
IInanupyemsie pe3yabTaThl 00y4eHUs (MHAHKATOPHI)
KOMIIETEHIHH

OITK-1.Cocoben uamp:
(I)opMyanoﬁaTLHpemaT], L4 OCHOBHBIC IIOHSITHS, 3aKOHBI H MOJCIH MCXaHHKH,
HAYYHO-HCCIEIOBATETBCKHE, SNIEKTPHYECTBA M MArHETH3Ma, KoneOaHW# W BOJH,

CTaTUCTHYECCKOH (l)I/ISHKH H TCPMOJUMHaAMHKH
TEeXHUYECKHE,

e OCHOBHBIE (H3MYECKHE BEIHYHHBI M (HU3UYECKHe

OpraHH3aIlHOHHO-

KOHCTAaHTBI, MX OIIpeJeNIiCHHe, CMBICI, CIIOCOOBI H
SEDReckRe 1 €IMHMIE] MX H3MEPEHHS;
KOMIDICRCHRIE. 3a0a11, . dyH1aMeHTanbHBIE (DH3HYECKHE ONBITBI, WX pOJb B
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npuMeHss QyHIaMeHTaIbHBIE Pa3BHTHH HAyKH;

3HAHHS. . Ha3sHa4YeHHEe W [PUHIMIOBI JEHCTBHS  BaXHEHIIHX
¢pusugeckux npubopos.

Ymemn:

e  O0BACHHTH OCHOBHBIE HAOJIFO1aeMble IPUPOIHBIE H
TEXHOT€HHBIE ABJICHUS H 3P EKTHI ¢ MO3UIHH
(yHIaMeHTaTbHBIX GH3HYECKHX B3aUMO/ICHCTBHH,
HCTOJIKOBBIBATH CMBICIT (DH3HYECKUX BETMYMH U IOHATHIH;

®  3aIUCHIBAThL YPABHEHMS /U1 (PHU3HYECKHX BEITMYMH,
3aIMCHIBATh YPABHEHHS ITPOLIECCA U HAXOIUTH €r0 PELleHHE;

e paboTtats ¢ mpubopamu 1 060pyIOBaHHEM COBPEMEHHOM
(bu3uyeckoit maboparopuu;

®  WCIIONBL30BaTh PA3IMYHbIE METOIUKH (PU3HYECKHX
H3MepeHuH 1 00pabOoTKH IKCIIEPUMEHTATLHBIX TaHHBIX, B
TOM HHCIIEe C IPUMEHEHHEM KOMITBIOTEPHOM TeXHHUKH H
HMH(OPMAITMOHHBIX TEXHOJIOTHII IpH pelleHuH 3a1a;

®  HCIIONB30BATh METO/BI (PU3MYECKOr0 M MaTeMaTHYeCKOTo
MOJICTHPOBAHHS, & TAKIKE PUMEHSTH METOIbI (PH3HKO-
MaTeMaTH4ecKoro aHau3a K PeIeHHUIO KOHKPETHBIX
€CTeCTBEHHOHAYYHBIX M TEXHHYECKHUX IpobieM

Brnaoemy:
» HaBBIKAMH HCIIOIB30BaHUA METOJIOB (hH3HYECKOTO
MOJIETMPOBaHUs B HHIKEHEPHOM NPaKTHKeE;
. NPUMEHEHHS OCHOBHBIX METO/IOB (pH3HKO-

MaTeMaTH4eCKOro anajiusa JJis pelIeHU
C€CTECTBCHHOHAYUYHBIX 3a1a4,

. NPaBHIBHOM SKCIUTYaTalliH OCHOBHBIX IPHOOPOB H
o0opynoBaHusi COBpeMeHHO# (hu3rueckoii 1aboparopuu;
. 00paboTKH U HHTEPIIPETAllUH PEe3yILTaTOB

SKCIIEPUMEHTA, B TOM YHCIIE C IPUMEHEHHEM
KOMITBIOTEPHOH TEXHUKH ¥ HH()OPMAaIIHOHHBIX

TEXHOJIOTUH.
3namo:
s (byHIamMeHTanbHbIE (U3MYECKHE TIOHATHA M TEOpPHH
KJIACCHYECKO# M COBPEMEHHOM (PU3HKH.
Ymemn:
®  HCIIOJIB30BATh 3HAHUS O COBPEMEHHOH (hH3KMYecKoil KapTHHE
OTIE.2. Criocoben MHpa ¥ 3BOOIMH BeenleHHoi, IpocTpaHCTBEHHO-

BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHHH BEIIECTBA IS
TIOHMMAaHHS OKPYKAIOIIEro MUPA | SIBJICHHIT PHPOIBI;
® IIPUMEHSATH PU3HKO-MATEMATHIECKUE METOMBI IS CO31aHUs

CaMOCTOATEJIIbHO CTaBHTh,
(bOpMEU'IPIBOBI:IBaTL H peliaTb

MR, OTHOCAIMOCH K HOBBIX CPEJICTB H3MEPEHHSI, METOIOB U3MEPEHHS i METO/IHK
npodeccHOHATBHOM U3MepeHui, pa3pabaTeIBaTh U IIpeiaraTh IUIaH IIPOBEACHHS
JESATENBHOCTH, HCIIOJB3YS duzuyeckoro uccnenoBanus, GopMyIMpOBaTh BBIBOJBI,
METOIBI MOZIE/IHPOBAHHS 1 OLICHUBATH COOTBETCTBAE BBIBOJOB MOMY4EHHbIM JaHHBIM,
T —— OLICHMBATh HAYYHYIO Y MIPHKJIAIHYIO 3HAYMMOCTh CBOEH
pa3paboTKy.
Bnraoemw:

e MeToAaMH (DH3HKO-MATEMATHYECKOTO ONHCAHUA H
MOJIETMPOBaHMS NIMPOKOTO Kiacca GU3NYecKUX ABICHU
| TIPOIIECCOB, ONPEACTAIOMHX IPHHIUIB! pabOTEI
Pa3IMYHBIX TEXHHYECKHUX YCTPOHCTB.
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OIIK-3. Cnocoben
IOPOBOIUTE HCCIIEIOBAHUS H
M3BICKAHUS IS pelleHH s
NPUKJIaJHBIX HHKEHEPHBIX
3a71a4 OTHOCAIIUXCS K
npodeccHOHAIBHOM
NEATENBHOCTH, BKIIIOYAS
TIPOBEJIEHHE H3MEPEHHIA,

namn:

. TEOPETHYECKHE OCHOBEI, OCHOBHBIC TIOHSTHS, 3aKOHBI H
MOJIeH MEeXaHHUKH, MOJIEKYIAPHOM buznky,
3JIEKTPUYECTBA M MarHeTH3Ma, TEOPHH KoJieOaHuil H BOJIH,
TEPMOAUHAMHKY M CTATHCTHYECKOH (PHU3HKH;

Ymemn.:

®  TIOHMMATh, H3J1araTh ¥ KpHTHYECKH aHATH3HPOBATH 0230BYIO

ob1medH3nUecKyro HHGOPMAITHIO;

TTaHUPOBAHKE ¥ IOCTAHOBKY | Diddenty:
SKCTIEPHMEHTOB, o (HU3HIeCKHMH U MaTeMaTHIeCKHMH METOJaMH }
00paboTku 1 ananu3a uH(Gopmanuu B 061acTr 001Iei
HHTEPIIPETAINIO
busuky.
IIOJIyYEHHBIX PE3YNILTaTOB
3namp.:
. OCHOBHBIE TIOHATHS, 3aKOHBI W MOJENH MEeXaHHKH,
JIEKTpHYECTBA H MarHeTW3Ma, KonebDaHMH W  BOJH,
BOH THCTHYECKOH U3UKH H
2. Cincobien KBaHTO ¢usukm, cTa Gus
CaMOCTOATENBHO IPUMEHSTh v R s
Memb.!
npuoOpeTeHHbIE o
®
MaTeMaTHUecKHe, HCIIOE30BaTh METO b TEOPETHYECKOTO 1
€CTECTBEHHOHAYUHBIE, 3KCIEPAMEHTATHLHOTO HCCIeN0BaHUs B (PU3KKe, YMETh

COLHAJIbHO-3KOHOMHYECKHE H
npogecCHOHATBHBIE 3HAHUS
JUIS PEIIEHUS] HHKEHEPHBIX
3aj1ad.

OIICHHBATh YHCIICHHEIE IOPSIKY BeJIMYHH, XapaKTePHBIX JJIs
Pa3IMUHBIX pa3JelioB €CTECTBO3HAHUS.
Bnaoems:

® METOJAaMH OpraHHM3alMK cOOCTBEHHOH MpodecCHOHATEHON H
IIOBCETHEBHOM JIEATENTFHOCTH Ha OCHOBE 3HAHHI O TIPHpOIe
MaTteput, PU3UIECKUX 3aKOHOB U BIaIeHHs (DH3HKO-
MaTeMaTHYeCKUM allapaTtoM ¢ HCIOJIb30BAHHEM HOBEHIINX
OTKPBITHH €CTECTBO3HAHUS U NIEPCIIEKTHB MX HCIIOIE30BaHHUS
U1 CO3/IaHMS TEXHUYECKUX YCTPOHCTB

ITK-12. Cnocoben
Ka4eCTBEHHO U
KOJIMYECTBEHHO OLICHUBATh
pe3yIbTaThl, MATEMATHYECKH
(hopMyIHPOBaTh MOCTAHOBKY
3a[]a4d ¥ pe3yJIbTaThl ee
pELIEHHS IPUMEHHUTEIBHO K
[IPOEKTHPOBAHHIO,
IIPOU3BOJCTBY, UCIIBITAHUSIM
¥ 3KCILTyaTaluu
OoenpunacoB u B3peIBaTeNei
pa3IMYHOrO THIIA U
Ha3HAYEHHS.

3uame:
® METOABl  TEOPETHYECKHX H
HCCIIe/IOBaHMI B (DU3HKE.
Vuemn:
®  [I0Jb30BATHCS TEOPETHUECKAMH OCHOBAMH, OCHOBHEIMH
TIOHATHSIMH, 3aKOHAMH U MOJIEJISIMH (DU3HKH.
Brademy:
® MaTeMaTWHYEeCKHM aIapaToM JUIs PelleH:s TEOPeTHYECKHUX U
NPUKJIATHBIX 33724, METOIaMHE HCCITeIOBaHHS |
MOJIETHPOBAHUSA 00BEKTOB.

SKCIIEPHMEHTAIBHBIX
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2.2.1.3. Conepixanue THCHHILIHHLI 2

Kon
pasaena,
TeMbl

Pa3nen, Tema
JUCHHILTHHBI

Conepxanue

P1

Kunemaruka
MaTepHaTbHOH TOYKH

Mexanuyeckoe JABMXKEHHE Kak IpocTeinas popma IBHIKEHHS
Matepuu. IlpencraBieHHe O CBOMCTBaX IPOCTPAHCTBA M
BPEMEHH, JIeXKallde B OCHOBE KIACCHYECKOH MEXaHHKH.
Ou3nueckue MOJAENIHM: MaTepHalbHas TOYKa, CHCTeMa
MaTepHAIbHBIX TOYEK, a0COIIOTHO TBEPOE TEIO.

Cucrempr orcuera. Ilepememienre u nyTh. TpaeKkTopHst
nprkeHus. CKOpoCcTh U YCKOPEHHE MaTepHabHONH TOYKH, KaK
NPOM3BOIHBIE paluyca-BeKTOpa mno BpemeHH. CKopocTe H
YCKOpEHHE IIpH KpHBOJHHeHHOM npmxkeHHH. HopmanbHOoe u
TaHTeHIHAJIbHOE YCKOPEHHSL.

P2

JuHamuKa MaTepHaIbHOM
tTouku. PaboTa u sHeprus

WHepmmanbHble cHCTeMBI oTcueta. Macca Ttena. Cuia.
[lepseriii 3akoH Herotona. Muaeprus. Bropoi# 3akon HeroToHa.
WUmmynse Tena ¥ MMIYJIbC CHIBL TpeTHit 3akoH HeroToHa.
Vnpyrue CUIBL, CHIBI TATOTEHHS, CHIIEI TPEHHSL.

Buemnue W BHyTpeHHHe culbl. L[eHTp Macc MexaHW4ecKoH
CHCTEMBI M 3aKOH €ero JIBHXECHHA. 3aKOH COXpaHEHHS
HMITYJIbCA.

Pabota mocrosuHHOlt ¥ nmepemeHHO# cHiabl. MOMHOCTD CHIIBL
Kunernueckas sHeprusi MEXaHU4eCKOH CHCTEMBI H €€ CBA3b C
paboToif CHJI, NPHUIOKEHHBIX K CHCTeMe. JHEprus Kak
YHHBepcaJbHasi Mepa paslM4HBIX (GOpM IBIDKEHHA H
B3aUMO/CHCTBHH.

ITone xax ¢Qopma MaTepuH, OCYILIECTBISAIOMAs CHIOBOE
B3aMMO/ICHCTBHE MEXTy YaCcTHIIAMH BEIlEeCTBA.
KoHcepBaTHBHBIE M JIHCCHIIATHBHBIE CHIBL Jluccumarms
sHeprud. [loTeHnuManpHas 3HEpPrus MaTepHAIbHOM TOYKH BO
BHEITHEM CHJIOBOM Tojie. Cesa3b nomeHyuanvbHou SHepuu C
KOHCEPBAMUBHOU CUNOL, Oeticmeyiouwel HA MamepuanlbHyio
mouky. Ilowsmue o 2paduenme CKANApHOU  OyHKYUU
KOOpOuHam.

[ToTeHuuanpHas 3HEpPrusi ynpyro AeGopMHpPOBAaHHOIO Tela,
JIBYX B3aMMOJEHCTBYIOIIMX Macc, MOJHATOrO Han 3emiei
Tena U 3emmn. ['paduueckoe npejcTapieHue MOTCHIMAIBHOM
sHepruu. [loTeHIHanbHEIE «AMBI» H «Oapbephin.

3akoH COXpaHEHUS MeXaHHYeCKOi SHEPTHH.
O6medu3nyeckuii 3aKOH COXpaHEHHs OSHEPTHH. 3aKOHBI
COXpaHEHHS Kak INpOsBICHHE (YyHIaMEHTAILHBIX CBOMCTB
npocTpaHcTBa B BpeMeHH. CoynapeHue abCoMOTHO YIPYTHX H
HEYIIPYTHX TelL

P3

MexaHHKa TBEPAOIO TEJIa

VYrnoBele CKOPOCTh M YCKOpPEHHE, MX CBS3b C JIMHEHHBIMH
CKOPOCTSIMH M YCKOPEHHSIMH TOYEK Bpallalomerocs Teja.
MoMEeHT cuIbl ¥ MOMEHT UMITYJIbCa MEXaHHYECKOH CHCTEMEL.
MoOMEHT HWHepHMH Tella OTHOCHTEIbHO OcH. Teopema
IllTefinepa. MoMeHT HMMIyJbca Telda  OTHOCHTEIBHO
HENMOJBWKHOM ocu  BpameHus. OCHOBHOE YypaBHEHHE
JUHAMHKA  BpallaTeIbHOro  IBIKEHHsA. KuHeTHyeckas
PHeprus Bpamaromerocs Tena. PaboTa mpu BpamiaTelbHOM
JBIDKEHHH. 3aKOH COXPaHEHHsI MOMEHTA MMITYJIbCa.
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T'upockonuyecxuil aghpexm. Ilonsmue o npeyeccuu.

P4

DNEMEHTHI CIeUaIbHOH
TEOPHH OTHOCHTCIIBHOCTH

MexaHuueckuii TpHHIAN OTHOCHTENbHOCTH. [Ipeobpa3oBanue
Ianunes.

IToctynatel  cnenuaabHOH  TEOPHH  OTHOCHTEIBHOCTH.
IIpeobpasopanue Jlopenna. Cnencteust M3 npeoOpazoBaHHi
JlopeHnia (OTHOCHTENBHOCTh OJHOBPEMEHHOCTH COOBITHI,
OTHOCHTENIBHOCTh JJIHH W IPOMEXYTKOB  BpPEMEHH).
[IpocTpaHcTBeHHO-BpeMEeHHOH HHTepBal. PensTHBHCTCKHIH
3aKOH CI0XEHHUS! CKOPOCTEH.

OCHOBHOM 3aKOH peNATHBHCTCKON THHAMHKH MaTepHalIbHON
TOUKkH. PendaTuBuCcTCKOE BBIpaKeHHE Ul KHHETHYECKOil
SHEpruH. OHeprus cBs3u cucreMbl. COOTHOIIEHHE MEXIY
IOJHOH OSHeprHe M MMIyIbCOM YacTHLBL ['paHHIEI
NPUMEHHMOCTH KJIACCHYECKOH MEXaHHUKH.

P5

DneMeHTHI KJIaCCHYECKOM
cTaTHCTHKH MakcBeia-
Boneumana. SIBnenus
nepeHoca B rasax

Crartuctuyeckui H TEPMOIMHAMHUYECKHI METOJIBI
HCCIIEIOBaHUS MaKpOCKOTIHYECKHX CHCTEM.
Tepmonunamuyeckue napamerpsl. PABHOBECHBIE COCTOSIHUS U
nponeccsl. MneanpHbIi ras.

Pacnpenenenne MaxkcBemna. Pacmpenenenune dactuil 10
CKOpOCTSM M DJHEpPrusM TelIoBoro apwxeHus. CKopocTu
TeroBoro aApmwxeHus Moaekyi. Onsit IlITepra.

OCHOBHOE ypaBHEHHE MOJEKYISAPHO-KHHETHYECKOH TeopHH
HJEaNbHBIX Tra30B. MOJEKyISpHO-KHHETHYECKHH  CMBICII
TemnepaTypbl. OCHOBHOE YpaBHEHHE COCTOSHMSA MIEaTbHBIX
razos. M3omporieccel B HaealbHbIX ra3ax. [ a30BbIe 3aKOHEL
Yucno creneHelr cBo0oapl MONEKyJd. 3aKOH PaBHOMEPHOIO
pacupeziefieHHsi SHEPTUd IO CTENEHsM CBOOOABI MOJIEKYIL.
Cpenuss KHHETHYECKas IHEPTUSA MOJIEKYIL.

WneansHbIf Ta3 B TOJNe TATOTEHHs. bapoMerpHueckas
¢dopmyna. 3akoH BonbiMaHa Ui pacnpelesieHHst YacTHIl BO
BHEIIIHEM MoTeHIMabHOM noje. Oneltel Ileppena.

CpemHee 4KMCIIO CTOJKHOBEHHH M CpeIHss JUIMHA CBOOOIHOTO
npobera Monekyn. Bpems penakcanuu. Baxkyym. SBreHus
nepeHoca B TEPMOJWHAMHUYECKH HEPaBHOBECHBIX CHCTEMaX.
OnbiTHEIE  3aKOHBI  JUGQY3HH, TEIJIONPOBOAHOCTH H
BHYTPEHHETO TpeHHsA. MOoneKynsipHO-KHHETHYECKass TeOpHs
OTHX SBJIEHHH. 3aBHCHMOCTH KO3 QHIMEHTOB IepeHoca OT
JIaBJICHUS U TeMIIepaTyphl.

Mexanusm muddy3un B razax, mKHIKOCTAX U TBEPIABIX Telax.
Bs3K0CTh ra3oB M KHIKOCTEH.

P6

OCHOBHBIE 3aKOHEI
TePMOJAHMHAMHKH.
PeainbHble rasnl

OOpatuMble ¥ HeoOpaTHMble, KpYIOBBIE H HEKDYI'OBbHIE
npoueccel. PaboTa rasa npu ero paciiipeHHH.

KomuuecTtBo Temnotsl. BHYTpeHHsiI DSHEpPrus CHCTEMBI.
BHyTpeHHsIs S3Heprus HAaILHOIO rasa. 1 ennoeMKoCTb.
[Tlepoe Havano TepMomuHaMuKH. [IpuMeHeHHe nEpBOroO
Hayala TepMOJMHAMHKH K H30IpolleccaM HEalbHOro rasa.
AnvabatHeIi Iporecc.

3aBHCHMOCTh TEMJIOEMKOCTH HIEAIbHOIO ra3a OT BHIA
mponecca M3MEHEeHHs ero coctosHus. KiaccHueckas Teopus
TEIIOEMKOCTEH HIeaNbHEIX I'a30B U €€ OTPaHUIEHHOCTE.
Bropoe mHawano TepmonunHamuku. Heobpatumocte H
HanpaBlIeHHOCTh CaMOIIPON3BOJIBHBIX IIPOLIECCOB B
3aMKHYTHIX cHcTeMax. TepMoauHamuuecKas BEpOSITHOCTD
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MaKpOCOCTOSIHUs. DHTponusi. PacueT M3MeHeHHs: 3HTPOIUMHU C
[IOMOIIBIO HHTETrpajia MPUBEAEHHBIX TEIlIOT.

[Muxn Kapno. KIIJI uneansHOM TeruioBo# mamuHbl. TpeTbe
Ha4ajo TEPMOAUHAMHUKH.

Omemynnenuss om 3axkonoé uodeanvHvix 2az06. Cuivl u
nOMeHYUuanbHas SHep2us MEAHCMOJIEKYIAPHO20
e3aumooevicmeus.  Ippexmuenviii  Ouamemp  MONEKVI.
Ypaenenue Bau-oep-Baanvca. Cpaenenue uzomepm Bawn-oep-
Baanwvca ¢ sxcnepumenmansHbimu.,

Buympennss  suepeus  peairvnoco 2aza. Kpumuueckoe
cocmosnue. Pazoewvle nepexoowl. Tennosoe Ogudicerue wacmuy
8 Jicuokocmax u meepovix menax. OcobeHHoCmU HCUOKO20 U
meepoozo  cocmosiHuil  eewjecmea.  Kpucmaniuveckas
peuiemxa.

P7

DNeKTpocTaTHKa

Onexktpudeckuii 3apsn. JlucKpeTHOCTh 3apsjia. 3akoH
coxpaHeHHs 3apsna. BsaumopeiicTBue 3apsanoB. 3aKoH
Kynona. DeKTpocTaTHIecKoe noJie. [Tpunnun
cyneprnosuiuy. HanmpsykeHHOCTE 3IEKTPOCTaTHYECKOTO OIS,
Pacuer anexTpocTaTH4ecKHX MOJEH METOIOM CYNEpPIO3UIHH.
Ilone  osnextpuueckoro  aunons.  IloTok  BekTopa
HanpsbkeHHOcTH. Teopema ["aycca i a/eKTpocTaTH4ECKOro
1oJIs B BaKyyMe M ee NpUMeHeHHe K pacuery mnosneii. Pabora
CHI 3JeKTpocTaTH4eckoro mois. Llupkynsnus BekTopa
HanpsokeHHOCTH. IloTeHnman 3/1eKTpoCTaTHYecKOro IoJs.
[ToTeHnManpHBIH  XapakTep 3JEKTPOCTaTH4YeCKOro  IIOJIA.
HanpsokeHHOCTh  3IeKTPOCTaTHYECKOro IONS KaK TIpaJueHT
NOTEHIHAA.

CpoOomHble M CcBS3aHHBIE 3apsgbl B IUIJIEKTPHKAax.
Huonexktpuky.  Tumel  guanexktpukoB.  [lonspuzamus
IMINIEKTPUKOB. BexTtop mnonsipusauuu. JluanekTpHueckas
BOCIIPHMMYHMBOCTh  BEIIECTBA. BEKTOp  3IEKTPUYECKOro
cMemerns. Teopema ['aycca /Uit 31eKTPOCTATHYECKOTO IO
B muanextpukax.  OTHOCHTeNbHas  JUINEKTpHUYECKas
IPOHULIAEMOCTH CPEIBL.

Venosusn na epanuye pasdena 08yx Ousiekmpuyeckux cpeo.
Husnexmpuru ¢ ocobvimu ceoiicmeamu. CecHemos1eKmpuKil.
ITve30anexmpuyeckuii 3¢pghexm.

[lome BHyTpM TIPOBOZHMKAa M Yy €ro IIOBEPXHOCTH.
Pacnipenenenue 3apsna B INPOBOJHHKE. OIEKTPOEMKOCTh
yeIMHEHHOTO IIPOBOJHHKA. B3auMHasi 3MEKTPOEMKOCTh IBYX
npoBOAHHKOB.  KoHzeHcartopbl.  DHeprust  3apsiKEHHBIX
IPOBOJHUKOB: YEIWHEHHOTO IIPOBOJHMKA, KOHIEHCATOpa H
CHCTEMBI TPOBOJAHUKOB. DHEPTHsl 3JEKTPOCTATHYECKOTO IOJIS.
OO6bemHas IOTHOCTH SHEPTHH.

P8

TlocTosuumtii
9JEKTPHYECKHH TOK

[Mocrosinubii anmekTpudeckuit Tok. Cuna Toka. IInoTHOCTB
TOKa. YCIOBHMS CYIIECTBOBaHHS JJEKTPHYECKOrO TOKa.
CropoHHHe CHJBI B OJIeKTpHuYeckod memu. PasHoCTb
NOTEHIHAIOB,  UIEKTPOABHXKYINAd  CHJIA,  HampsKEHHE.
O06o00eHHbIH 3akoH OMa B HHTErpaibHOM popme. 3akoH Oma
B JIOKanbHOH ¢opme. PaboTa H MOIIHOCTE TOKA. 3aKoH
Jxoyns-Jlenna. 3akon xoyns-JleHia B nokanbHOM (opMme.
PasserBnennas  menb. [IpaBmna  Kupxroda.  Pacuer
pa3BETBIICHHBIX LIETIEH.
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Knaccuveckasn anexmponnas meopust s1eKmponpo8oOHOCmU
Memannoe u ee onvimuwvle obocrHosanus. Bvieoo saxonos Oma
u [oicoyas-Jlenya u3z snekmpoHHwlX npedcmasnenuil. 3akon
Buodemana-@panya. 3ampyouenus xnaccuveckoiu meopuu
INEKMPONPOBOOHOCMU — MEMALl08. Paboma  ewixooa
NeKmpoHa u3 memalid. ImuccuonHvie A6J1eHue U ux
npuMeHeHue.

Onexmpuyeckuii mox 6 2aszax. Honuzayus u pexombunayus
monexkyn 6 ease. IlodeudsicHocmb — HOcumeneu  3apsoa.
Hecamocmosmenvuviti  u  camocmosimenvHulii  2a308ble
paspaosl. [nasma. TepmoaiekmporHas sMUCCUs.

P9

DJIEeKTpOMarHeTusm

MaruutHOe none. Bektop MarHuTHOH HHAYKIMHA. MarduTHEIH
MOMEHT KOHTypa ¢ TOKOM. MarHuTHOe mojie 3JIeMeHTa TOKa.
3akoH buo-Capapa-Jlanmaca W ero mpuMEHEHHE K pacueTy
MardHUTHOrO0 1mojd. MarauTHoe mone IIpSIMOIMHEHHOro
IIPOBOJIHMKA ¢ TOKOM. MarauTHoe mose KpyroBoro ToKa.
ITupkynsuus BEKTOpa MarHUTHON HHIYKIHH. 3aKOH ITOJHOTO
TOKa JJIi MarHUTHOTO IOJS B BaKyyMe M €ro IpHUMeHEHHEe K
pacyeTy mnojs COJ€HOHMIa M Topouzaa. Buxpesoif xapaxtep
MarHMTHOTO MOJIS.

3aKoH Amnepa. B3aumoneiictBue napajulelIbHBIX
IPOBOJHUKOB C TOKOM. OmnpeneneHue enMHHMIBI ToKa — 1
ammep. KoHTYyp ¢ TOKOM B MAarHHTHOM @oje. OHEPrus
B3aMMOJIEHCTBH KOHTypa ¢ TOKOM B MAarHHTHOM TIOI€.
Teopema I'aycca st MarauTHOTrO nosis. Pabota nepemernenus
IIPOBOJIHHKA U KOHTypa C TOKOM B MarHUTHOM IIOJIE.

Cuna Jlopenna. JIpuxeHue 3apsKEHHBIX YaCTHII B MATHUTHOM
nose. [lpuHmmMn fAeHcTBHS IHKIHYECKHX YCKOpHTENEH
3apsokeHHBIX yacTHLl. Oddext Xomna. Ilpurnun paboTer
MI JI-reneparopa.

Marneruku. XapakTepHCTHKH MarHHUTHOTO TIOJIS B BEIECTBE.
HamarHuyeHHOCTb. MaruutHas BOCIIPHHUMYHBOCTb.
HampsokeHHOCTP ~ MAarHMTHOrO — N0 B BEINECTBE.
OtHocuTenbHAsT ~ MarHMTHas  NPOHHLAEMOCTb  CPEJbL
Opbumanenviii MAZHUMHBIE U MEXAHUYECKUU MOMeHMbl
anexkmpona 6 amome. OpbumanvHoe 2upomazHumHoe
omuowenue. Onetm  Dinwmetina-oe ITaaza. Cnunogvle
MAzZHUMHBIE MOMEHMbI.

AtoMm B MarHMTHOM 1one. Jlwa- W TmapaMarHETHKH.
DlleMeHTapHas TEOpHs JHAMarHeTH3Ma. OJIeMEHTapHas
Teopuss ~ napamarHetusma.  @Deppomarneruku.  Kpubas
HAMarHW4MBaHMsA. MarHuTHBIM rHcTepe3suc. Msrkue u
KECTKHE MarHWTHBle MaTepuanbl. Touka Kiopu. J[OMeHEI.
ITonsATHE O CIMHOBO# NpHpoae eppoMarHeTH3Ma.

SIBnenue 3JIEKTPOMAarHUTHOMH HMHAYKIHH. 3aKkoH
ANEKTpOMAarHuTHOH wuHaykumu @Dapanes. 3axoH Jlenua.
Bosuuknosenue 3/IC MHAYKIUH B IPOBOJIHUKE, IBUIKYIIEMCS
B MarHUTHOM IIOJIe ¥ B paMKe, paBHOMEpPHO Bpalaromnieiics B
OJTHOPOZHOM MarHHTHOM IIOJI€.

CamouHnyknnsa. UHIYKTUBHOCTE KOHTYpa. 3aKOH H3MEHEHHS
TOKa NpH 3aMBIKAHHH M pa3MblKaHud nenH. CkuH-3¢dexT.
BsauMuas uHaykius. B3auMHas MHIyKTHBHOCTD.

OHeprusi CHCTEMBl NPOBOTHHUKOB ¢ TokoM. OOnemHas
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IUIOTHOCTB SHEPIHH MarHUTHOTO IOJIS.

O6o0menne 3aKoHa 3TEKTPOMAarHUTHON HHAYKIMH. BUxpeBoe
anexTpudeckoe none. berarpon. Tok cmemenus. YpaBHeHHS
Maxkcpemna 11 37€KTPOMarHUTHOTO HOJS B MHTETPAIBHOM
dhopme ¥ UX QUIHYECKHH CMBICIL.

P10

Mexannueckue u
JIEKTPOMAarHUTHEIE
KoJiebaHusg

ITonsTue o konebaTeNnbHBIX mpoleccax. I apMOHHYECKHE
konebanua. KunemaTwka rapMOHHYeCKHX  KoJeOaHui.
Huddepernuansioe ypaBHeHHe FapMOHHYECKHX KOleOaHHIM.
IIpyxuHHEIH, MaTeMaTH4decKui M (U3HYeCKUil MasTHHUKH.
OHeprus rapMOHHYeCKHX KoieOaHui. MeToa BEKTOPHBIX
muarpamM. KommnexkcHas gopma mpenctaBieHus KosieOaHMi.
CrnoxeHne rapMOHMYECKHX KosieOaHHH OHOTO HalpaBlIeHHS
M OJMHAKOBOH wyacToThl. buenus. CnoxeHHe B3aHMHO
NEPNEHANKYIAPHbIX Konebanmii. CBoOomHBIE 3aTyXarollue
konebanus. JlubdepeHnuansHoe ypaBHEHHE 3aTyXalOIINX
Kosiebanuii ¥ ero pemenue. JlorapudpmMuueckuii AeKpeMEHT
saryxanus. Jugppepenyuanvhoe ypasHeHue BbIHYICOEHHbIX
konebanui. Amniumyoa u aza 6bIHYICOEHHBIX KONeGaHuil.
Pesonanc.

Onextpuyeckuit  konebarenbHblii  KoHTYp.  CBOOOIHBIE
JNMEKTPOMArHUTHbIE KONeGaHHusi B 3aKPHITOM HCATHHOM
KoJiebaTeTbHOM KOHTYpe. 3aTyxarollie 3JeKTPOMAarHHTHBIE
KojebaHus. 3aBUCHMOCTh YacTOTHI 3aTyXarwolUX KojebaHui
OT CONPOTHBIECHHS. ATIEPHOIMYECKHH pa3psij KOHIEHCATOpa.
Buinyoicoennvie anexkmpuveckue xonebanus. Pezonanc moka u
HAaNPANCEHUS.

P11

Bonugsr

BonHoBele mponeccsl. O6pa3zoBaHue BOJH B YIPYroi cpeze.
IIpononeHble W mnomepeudsle Oeryimme BONHBL BoHOBBIE
noeepxHocTH. @poHT BOoaHBEL azoBas ckopocTh. JlnwHA
BoiHEL.  BonnoBoe  umcno.  Ilpurmun — TiofireHca.
Cunyconyanpsple  (rapMOHMYECKHE) BOJHBL. Y pPaBHEHHE
Oeryme#t BomHbl. BomnoBoe ypaBHeHme. Jlucmepcust BOJH.
OHeprus BonHEBL [lpuHIUN cymeprnosunuu BoiH. BomaHOBO#M
IAKeT. I'pynnoBas CKOPOCTb. KorepentHOCTE.
Hntepdepennus BonH. CTosune BOJHBL. YPaBHEHHE CTOSYEH
BOJIHEL M3MeHeHue (a3bl npu oTpakeHHuH BosHbL KonebGanus
CTpPYHBL

BonnoBoe ypaBHEHME 37€KTPOMArHUTHOH BOJHBL. Y paBHEHHE
IUIOCKOH MOHOXPOMAaTHYECKOH 3JIEKTPOMarHUTHOH BOJHEL
OCHOBHEBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. DHEPrus H
HWHTEHCHBHOCThH 3JIEKTPOMArHHTHOM BOJIHBL IIOTOK 3HEprum.
Bextop IloitHTHHra. JlaBlieHHe 3JI€KTPOMArHUTHBIX BOJIH.
W3nyyeHue aumons.

2.2.1.4. SI3bIK peaJH3alUu OPOrPaAMMBbI
ITporpamma IHCIHUIIIMHEI pealu3yeTcs Ha rocyJapcTBEHHOM s3kike Poccuiickoit Menepanuy.

24




2.2.2. YYEBHO-METOJUYECKOE W HMH®OPMAIIMOHHOE OBECIIEYEHUE
TUCHUILINHBI ®U3UKA

DJIEKTPOHHbBIE pecypchl (M3XaHHs)

i &

CraponyGuesa, I'.II. Kypc nmekumit no Qusuke: MexaHuKa, MOJNEKyIspHas (H3HKa,
TEPMOIUHAMMKA. DnekTpudecTBo U MarHetusm / I.I1. Crapoxybuesa, A.A. XammeHko ;
®enepanpHOe TOCYIapPCTBEHHOE OI0KETHOE 0OPA30BaTENbHOE YUPEKIECHHE BHICIIETO
npodeccronanbHoro  obpasoBaHns CTaBPONOJILCKHM TOCYIAPCTBEHHBIH —arpapHEI
yuuBepcuter. — Crasponons : CraBponoJbCKHH TOCYIapCTBEHHBIA —arpapHbIii
yHuBepcuter, 2017. — 169 c. : mn. — Pexum gocryma: mo mommmcke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.

Huxepos, B.A. ®usmhka 11 By30B: MeXaHHKa M MONeKyinspHas (usuka : [16+] /
B.A. Hukepos. — Mockea : Jlamkos u K°, 2019. — 136 c¢. : uin. — Pexum moctymna: 1o
noamucke. — URL: https:/biblioclub.ru/index.php?page=book&id=116499.

. Huxepos, B.A. ®usuka: coppemennsii kypc / B.A. Hukepos. — 4-e u3n. — Mocksa :

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

Abnpaxmanosa, A.X. @u3nka. DIeKTPHYIECTBO: TeKCTHI Jekuui / A.X. AGapaxMaHoBa ;
MunncrepctBo  oOpaszoBanuss w  mHayku P®, Kasanckuii  HanmoHaNBHEILH
HCCIIEIOBATENbCKHM TeXHOJIOrHYeckuii yHuBepcHuTeT. — Kazanp : KazaHckuit HaydHO-
HCCTIEI0BaTENbCKHMH TeXHOMoruueckuil yausepcurer, 2018. — 120 c. : cxem., Tabim., ui. —
Pexum JocTyna: o MOJIHUCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=500426.

®usuxa: mpakTukyM. B 3 4. Y. 1. Mexanuka. MosekynspHas Gpu3nKa ¥ TEPMOIMHAMHKA
/aBT.-cocT. A.A. Xoxeiper, K.J. Kopaucuk ; M-Bo o6pazoBanus u Hayku PO ; DTAOY
BIIO «Yp®YV muwm. Ilepsoro IIpesunenta Poccuu b.H. Enbiunay, HuokHeTarun. TeXHOIL.
uH-T (un.). — Hiwxauit Tarun : HTU (b) Yp®V, 2018. — http:/elib.ntiustu.ru/97#target-
1649

Ousuka: npaktukyM. B 3 u. Y. 2. Dnekrpoaunamuka. KoneGanus ¥ BONHEI /aBT.-COCT.
K.HM. Kopnaucuk, A.A. Xozasipes ; M-Bo o6pasoBanus U Hayku PO ; ®I'AQY BIIO
«Yp®@V um. Ilepsoro Ilpesunenra Poccun B.H. Enpuunay, HuskHeTarui. TeXHOI. HH-T
($un.). — Hioxawmit Tarun : HTU (¢) Vp@YV, 2018. — http://elib.ntiustu.ru/97#target-1650
Quspyeckuit npakTukym: B 3 u. Y. 1. Mexauuka. MonekynsapHas ¢usuka u
TepMOaHHaMuKa /aBT.-cocT. A.A. Xomeipe, K.M. Kopuucuk; M-Bo obpasoBanus u
Hayku P® ; ®I'AOY BIIO «Yp®Y um. [lepsoro [Ipesunenta Poccun B.H. Enbuunay,
Huxnerarun. texson. mH-T (dun.). — Hmwkawmit Tarmn : HTU () YpdV, 2018. -
http://elib.ntiustu.ru/97#target-1651

IleuaTHbIe H30aHUS
He ucnonesyrores

Ilpodeccuonanbubie 0a3bl JaHHBIX, HH(POPMANHOHHO-CIIPABOYHbIE H INOHCKOBbIE

CHCTEMBI
6. DnexkTpoHHO-OMOMHMOTEUHAs crcTeMa «JlaHby https:/e.]anbook.com
7. OnNeKTpoHHO-OMONMMOTeuHass cucTeMa  «YHuBepcHTeTcKads  bubnworeka  OmnaifH»

http://biblioclub.ru/

8. OBC IPR books http://www.iprbookshop.ru
9.

http://school-collection.edu.ru — exunas KoywteKiMs MU(POBLIX 06pa30BaTEILHBIX PECYPCOB
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10. http:/fcior.edu.ru - GenepanbHbi HeHTpP HHPOPMAITHOHHO-00PA30BATENLHEIX PECYPCOB

(OLIMOP)

Ilepnoanueckne n3nanus

1. Bectuux Mockosckoro yHuBepcutera. Cepus 3: @usuka. ACTpOHOMHS -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508

2. Bectnux Cankr-IlerepOyprekoro yuusepeutera. OH3HuKa U XUMHS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

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

30100 = ON D

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

Hay4no-nonymnsapHeli ¢pusuko-maTemaTnueckui xypHan «Kanty - https:/kvant.ras.ru
Kypnan Texaudeckoit pusmku - http://journals.ioffe.ru/journals/3
KypHan sxcnepuMeHTalbHOH U TeopeTHuecKoit (usukw - http://jetp.ac.ru/cgi-bin/r/index
VYuebnas pusnka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

MaTtepnaus! aas aun ¢ OB3

Becy xontent OBC mpencraBnen B Buie (ailioB crenuanibHOrO (opmara Ui
BOCIIPDOM3BE/ICHHS CHHTE3aTOPOM pEYH, a TAKKe B TECTOBOM BHJIE, MPHTOJHOM ISl TPOYTEHHS C
HCIIOJIb30BAaHMEM SKPaHHOM JIYTIEI U HACTPOMKOH KOHTPACTHOCTH.

®usnueckoe obpasoBanue B By3ax - http://pinhe.lebedev.ru

2.2.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JIUCHUILINHBI

OHU3UKA

Ceenennsi 00 OCHAMEHHOCTH IHCHMILIHHBI CIENHAIU3NPOBAHHBIM H JIA00PATOPHBIM
o0opyIoBaHHEeM H NPOrpaMMHBIM o0ecreYeHHeM

HaumeHnoBanue Iepeuenn
CHELHaTbHBIX OcHallleHHOCTb CelHalbHBIX MPOrpaMMHOTO
Ne Bupn zansTuii TIOMELIeHHH U NOMEIlEeHHH 1 MoMelleHUH s obecrieueHus.
mn TIOMELLIEHHH 1714 CaMOCTOATENBHOH paboTel PexBH3HUTEHI
CaMOCTOATENBHOM MOITBEPKAAIOIIETO
paboThl IOKYMEHTa
1 Jlexumu VYuebHas aynuropus | MeGenb ayauTOpHas ¢ | OnepauuoHHas cuctema
s NpoBeAEHHMA | konuyecTBOM pabouyux Mect B | Windows, oducHbIiM
JIEKLIMOHHBIX COOTBETCTBHM C KojuuecTBOM | makeT Microsoft Office
3aHATHHA cTynentoB, pabouee  mecto | Horoeop Ne 43-12/1712-
IIpenoiaBaTens, nocka | 2019 or 18.11.2019.
ayJIMTOPHas. Cucrema
Kommnblotepnas TeXHHKa: | BUAEOKOHbepeHIHi
KoMIiekT (mepeHocHoro — ecnd | Apache Openmeetings
aynuropus  He  obopynosana | Cuctema
CTalMOHapHLIM 000pYyHOBaHWEM) | ynpaBieHHs YueOHbIM
NPOEKLIMOHHOTO  00OpYAOBaHMA: | KOHTEHTOM U
HOYTOYK/KOMITBIOTEDP, TPOEKTOp, | 00ydeHrueM LCMS
NPOeKLHOHHBIH 3KkpaH/aocKa. Moodle
2 IIpakthueckue | YuebHas aymutopus | MeGenb ayUTOpHAas ¢ | OnepauuoHHas cucTema
3aHATHA ISt MIPOBEIEHMs | KouecTBOM pabounx Mect B | Windows, oducHslii
TPaKTHYECKHX COOTBETCTBHM C KoyiHdecTBoM | makeT Microsoft Office
3aHATHH CTYIEHTOB, pabouee mecto | Joroeop Ne 43-12/1712-
TpenojaBaTens, nocka | 2019 ot 18.11.2019.

26




ayJMTOpHas.

Komnerotepnas TEXHHKA:
KOMIUIEKT (TIIEpEHOCHOT0 — ECIH
aynutopus He  ofopynoBaHa
CTallMOHApHBIM  0GOPYIOBAHHEM )
NPOEKLHOHHOro  000pyAOBaHMS:
HOYTOYK/KOMITBIOTED, TPOEKTOP,
NPOEKLHOHHBIH 3KpaH/0cKa.

Cucrema

yIpaBieHus yuyeOHbIM

KOHTEHTOM H
obyueHHneM
Moodle

LCMS

JlabopartopHsie
paboTEI

Vuebnas aynuropus
1A NPOBE/ICHHS
nabopaTopHbIX pabor
Ne 322 JlaGoparopus
obeii H
IKCIIEPUMEHTANBHOM
¢U3UKH

Me6ens ayauTopHas c
KOJIMYECTBOM pabouyMx MecT B
COOTBETCTBMH C  KOJIMYECTBOM
CTyAeHTOB,  pabodee  MecTO
npenoaaBareiii, JOCKa
ayauTopHas.

Obopynoeanue,
COOTBETCTBYIOLIEE TPeOOBAHUAIM
opraHu3alMu y4eOGHOro mpouecca
B COOTBETCTBHH C CaHHMTapHBIMH
TIpaBHJIaMH H HOPMaMH:
Vecranoska «/3ydueHHe 3aK0HA
JWHAMHKH BpalIaTeIbHOTO
IBIDKEHUS» — | ImT.
VYcranoBka «Heynpyroe
coyaapeHue (PU3nYECKHX
MasTHHKOB» — 1 INT.
VYeranoska «Onpenenenue
MOMEHTA MHEPIIHH MaXOBHKa»
—1 m.

VeranoBka «O60pOTHBIH
bu3uveckuii MasTHHKY — 1 mIT.
VeranoBka «JIBuxkenue mo
HaKJIOHHOH IuIocKoCcTH» — 1
IIT.

VYcranoska «M3ydeHue 3akoHa
COXpaHeHHs UMITYJIbcay — 1
IIT.

YcraHoBKa [Is ONIpeIeeHus
BA3KOCTH XHMIKOCTH — 4 11T,
VYcraHoBKa UIst ONpeieNIeHHs
MOIISIpPHOIT Macchl ¥ MIIOTHOCTH
BO3AyXa — 3 IIT.

Kabunet anexTpocHabxeHus
¢uzuxun KOCD — 1 — 1 mr.
Hacoc BakyyMHBIiH
Komogckoro — 1 mT.

Becsl a51eKTpoHHBIE
(mabopatopHbIe, TOYHOCTE —
0,01 r)— 3 mr.

MynstumeTp (THI 890) — 3

IIIT.

VYcranoBka «M3ydenue
BS3KOCTH BO31yXa» — 1 ImIT.
VYcranoBka «OmnpeneneHue
OTHOLIEHHS TENJTOEMKOCTEH

He tpebyercs
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BO3yXa» — | IIT.

Vyebnas ayautopus
s NpoBe/IeHHUs!
nabopaTopHbIx paboT
Ne 324 Jlabopatopus
3NEKTPUYECTBA "
MarHeTHusma

Mebennb ayauTopHas c
KOJHYECTBOM pabouMx MecT B
COOTBETCTBHH C  KOJHMYECTBOM
CTyneHTOB,  pabouee  MecTo
npenojaparens, J0cKa
ayIMTOpHas.

O6opynogaHue,
COOTBETCTBYIOLIEE TpeOOBAHUAM
OpraHm3aiuH yueGHOro mpouecca
B COOTBETCTBHHM C CAHMTApHBIMH
NpaBHIaMH U HOPMaMH:
VceTaHoBKa MO ONpeneneHHIo
COTIPOTHBIIEHHUS NPOBOIHHMKA
METOIOM YHTCTOHA — 3 1uT.
VcraHoBka MO ONpEJeseHHIO
D]IC HCTOYHHKA TOKa
KOMIEHCALMOHHBIM METOIOM — 3
10T,

YcraHoBKa 1O OTpedeneHHIo
TOPU30HTAJIbHOH M BEPTHKAIBLHOM
COCTaBJIAIOLLHX MHIYKLMH
MarHMTHOTO NOoJs 3eMJIH — 3 LIT.
VeraHoBka 10 ONPENEseHHIO
ToukH Kropn Hukens — 3 mr.
VeraHoBka 1O ONpENeseHHIO
YAEIBHOTO 3apsiAa 31eKTpoHa — 3
ILT.

VeraHoeka no usydeHHIO paboThl
konebaTenbHOro KOHTypa — 3 10T.
VcraHoBKa U1 CHATHS KPHBOH
HaMarHM4€HHOCTH
(deppoMarseTHka — 3 wiT.

He tpebyercs

VueOHnas ayauropus

Mebenb aynuropHas ¢
KOJIMYECTBOM pabovmX MecT B
COOTBETCTBHH C KOJIMYECTBOM

— Cucrema
BHIEOKOH(EpeHLIHH
Apache Openmeetings

Koncynpranuu | 1is npoBeneHus
KOHCYBTALEH CTYJIEHTOB, pabouee MecTO CrobogHo
nipenoaaearens, 10cka pacnipocTtpansemMoe I10
ayJuTOpHas C OTKPBITHIM KOJIOM
Texyimuii VYuebHaga aynuropus | MeGenb ayJIuTOpHas ¢ | OnepauuonHas cucTeMa
KOHTPOJIb, i NpOBeAeHHs | konuduecTBOM pabounx mect B | Windows, ojucHsIi
TPOMEXKYTOYHAs |TEKYLLETO KOHTPOJIS M | COOTBETCTBMM ¢  KosMyecTBoM | makeT Microsoft Office
aTTecTaLus NPOMEXKYTOYHOM cTyaeHToB, pabouyee  mecrto | Jloroeop Ne 43-12/1712-
aTTecTalyu npenojaearens, nocka | 2019 or 18.11.2019.
ay/IMTOpHas Cucrema
ynpasieH!s y4eOHBIM
KOHTEHTOM M
o0yueHHeM LCMS
Moodle
CamocrosTenst | YuebHas ayautopus/ | MeGenb ayaMTOpHas ¢ | OnepaunoHHas cHcTeMa
as pabora TToMereHus s | konudectBoM pabounx mect B | Windows, oucHBIH
CTYAEHTOB CaMOCTOSTENbHOM COOTBETCTBMM C KoJjHuecTBOM | maker Microsoft Office,
paboTEI cTynentoB, pabouyee  Mmecto | [loroBop Ne 43-12/1712-
obyuarommxcs npenoaaearens, nocka | 2019 ot 18.11.2019.
ayJUTOpHas. Horoeop Ha
KomnetoTepHas TEXHHKa: | IPeOCTaBIeHHE
NepPCOHANBHBIE KOMIIBIOTEPEL, | TOCTOSHHOTO JOCTYNa K
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nepudepHiiHbie yCTpOHCTRa,
YCTPOMCTBa MOAKIIOUYEHHS K CEeTH
Hnurepner, JOCTYTI B
3/IEKTPOHHYK0  HH(OpPMaLMOHHO-
obpasoBartensHyto cpeny HTH
(¢unuana) VYpdY, KOMIUIEKT
JULIEH3UOHHOTO  MPOrpaMMHOTO
obecneuyeHus

ceti  HHtepHer
30.12.2019 Ne 800037

oT
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