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MIPOU3BOJICTB

TexHonornyeckre MaliiHbl ¥ 000pyIOBaHHE 15.03.02
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Paznea 1. OBIIIASA XAPAKTEPUCTUKA MO YJIA

HayuyHo-pyHaaMeHTaJIbHbIe OCHOBBI IPO(eCCHOHAIBHOM NeATe1bHOCTH
1.1. AHHOTAIIUA COAEPKAHUS MOTYJIsI

Monayns otHocuTcs K 0a30BOM uyacTH 0Opa30BaTENbHBIX IPOrpaMM BCEX HWH)KEHEPHO-
TEXHUYECKUX HANpPaBJICHUN TOATOTOBKM U SIBIISETCS O0O0S3aTENbHBIM Ui BCEX CTYIEHTOB,
oOyyaroImuxcs M0 JaHHbIM HampaBieHusaM. Jucnummuasl «Marematuka», «Pu3nka», BXOAALINE B
MOJYJb COCTaBJIAIOT OCHOBY IIOATNOTOBKU CIELMAIMCTOB MHYKEHEPHO- TEXHUYECKUX HAIPABJICHM,
ABISSICH (DyHJaMEHTaNbHOW 0a30M MX YCHEIHOW JesaTenbHOCTH. B mporecce oOydeHus 3Tum
JUCHUIUTMHAM  (OPMHUPYIOTCSI HAaydyHOE€ MHPOBO33pEHHE, BJaJeHHE (PU3HKO-MAaTEeMaTHYECKUM
anmnapaToM M MeTojaMu (PU3MYECKHX HCCIIEAOBAHUM C LIEJbI0 YCIEIIHOTO OCBOCHHUS CIEHAIbHBIX
JUcUUIUIMH. VHTerpupoBaHue 3HAHUM O TPUPOAE Marepuu, (PU3MYECKHX 3aKOHOB W BIIAJICHHE
(U3UKO-MaTEMATUYECKUM alIapaTOM B CMEXKHbBIE HAyKH MO3BOJSET CTYAEHTY pallMOHAJIbHEE MU
3ppeKTUBHEEC UCMONb30BAaTh TOJTY4YEHHbIE B XOA€ OOyYeHHMS KOMIETCHIUH JUIS PEIICHHS
npogecCuoHaIbHbBIX 3aj1ay.

HucuurumHa «Martematuka» (opMupyer 06a3y HaydHBIX 3HAHHUN CIEIHMATMCTOB, a TaKKe
peanu3yeT  pa3BUTHE HHTEIUIEKTYaJbHOTO HOTEHIMada U (OPMHUPOBAHME IIO3HABATEIIbHOU
AKTUBHOCTH B TBOPYECKOH ACATEIBHOCTH.

JucuurumHa «®usuka» ¢opmupyer y OOydyarolMXCsli CHOCOOHOCTH KOMIUIEKCHO U
IPaMOTHO aHAIM3HPOBATH (PU3UYECKHE MPOIECCHI; UCTIOIb30BATh COBPEMEHHBIC TEPMUHBI U TTOHATHUS
B 00JIaCTH €CTECTBEHHBIX HAyK

1.2 CTtpykTrypa u 00beM MOAYJIst

O6bem qucuunInH ®dopMa HTOroBOii
Ne HepeueHs THCHMILIHE MOLYIs MOZYJIsl M BCETO NMPOMEKYTOYHOM aTTeCTAlUH
n/n P en ny MOAYJIsl B 3a4€THBIX 0 JMCHHILIMHAM MOAYJISl M B
€ANHNLAX U Yacax 1€JIOM 110 MOAYJII0
Marematuka 10/360 DK3aMeH,
1.
9K3aMCH
dusnka 8/288 DK3aMeH,
2.
9K3aMCH
HE IIPEYCMOTPEHO
18/648
HUTOT'O no momynto:

1.3 IToc/ien0BaTEILHOCTH OCBOEHHSI MOYJIs1 B 00pa30BaTe/IbHOI MporpamMme

IIpepekBU3UTBLI MOAYJIS

IMocTpekBU3UTHI M KOPpeKBU3UTHI | Monyns «CrniennanbpHble pa3elibl Hay4HO-
MOYJIAA (dbyHIaMEHTATBHBIX OCHOB MPO(EeCCUOHATBHOM
JESATEITbHOCTHI.




1.4. PacnpenesieHne KoMIeTeHIUA M0 TUCHMIIJIMHAM MOAYJIsl, IVIAHHPYeMble Pe3yJabTaThl

00y4eHusi (MHAMKATOPBI) 10 MOAYJIIO

W3yvyenne AMCHUILIMH MOy MpeaycMarpuBaeT (HOPMHUPOBAHHE KOMIECTEHIIMH IOCPEICTBOM
MOCJIE/I0BATEILHOIO OCBOCHHS PE3Y/JIbTaroB OOYYEeHHUS Ha OINPEICICHHOM YPOBHE CIOKHOCTH
COZIEpIKAHUS.

Pesynbrarbl 0OyueHHs MO JUCHUILUIMHE — 3TO KOHKPETHBIC 3HAHHSI, YMEHUS, OIBIT U JIPYyrHe
PE3YJIbTAThL (COI[ep)KaTeJIBHBIe KOMIIOHCHTBI KOMHCTGHHHﬁ), KOTOPBIX INIAHUPYECTCA NOCTUYb HA 3TAllC
U3y4YCHUS AUCUUIUIMHBI MOIYIISA, ¥ KOTOPBIE JOJDKHBI OyIyT MPOJEeMOHCTPUPOBAHBI 00yYarOIIUMUCS U
OLCHCHBI I/IHI[I/IKaTOpaM/ HU3MCPACMBIM BKIIFOYCHHBIM B
(bOpMYyITUPOBKY PEe3yIbTATOB O0yUIEHUS.

Wupukatop — 3TO HpU3HAK / CHUrHaAJ/ Mapkep, KOTOPBIM TOKa3bIBaeT, Ha KAaKOM YpPOBHE

IpernojasareyieM 1o KPUTEPHSIM,

06yqafomm71c;1 JOOJIDKEH OCBOHUTH PE3YJIbTAaThbl O6y‘ICHI/I${ U UX NPEABABICHUE NOJXKHO IIOATBEPAUTH
(baKT OCBOCHUA IPEAMETHOI'O COACPIKAHUSA HaHHOﬁ JAUCHUITIIMHBI.
I/IH,Z[I/IKaTOpr YUYUTBIBAKOTCA IIPU BLI60pe Hn COCTAaBJICHHUH SaﬂaHI/Iﬁ KOHTPOJIbHO-OOCHOYHbBIX

MeponpuATHiA (OLIEHOYHBIX CPEICTB) TEKYIICH U MPOMEKYTOYHOM aTTECTAIIUH.

peuiaTh 3aaa4u,
OTHOCAIIIHECA K

® OCHOBHBIC ITOHATHA
1 MCTObI aHAJUTHYECKOMH

Ili1anupyembie Iliianupyembie
Ilepeyennb Kon n Py py
pe3yJabTarbl 00y4eHust pe3yabTaThl 00y4eHHUs
AUCHMILINH HAaMMEHOBaHUe
(MHAUKATOPBI) (MHAUKATOPBI)
MOAYJIsAA KOMIIeTEeHIIUH . .
0a30Bblil ypOBeHb NOBBbILIEHHBIH YPOBEHb
1 2 3 4
Maremaruka | OIIK-1. Cnocoben
dbopmyIupoBaTh U 3namu(3naKomcmeo): 3name:

® OCHOBHBIC IIOHATUA
1 MCTOJBbI aQHAJTUTUYECKOMN

npodeccuoHaIbHON reoMeTpuH, T€OMETPHH,
JeATeILHOCTH, MaTEMAaTUYECKUI aHaIU3 U | MaTEMATUYECKUI aHaIn3 U
MIPUMEHSIS JMHEWHYIO anreopy; JTMHEHHYIO anreopy;
(1)yHI[aMeHTaJIbHLIe IIOCJICA0OBATCIIbHOCTH U IOCJIEI0BATEIILHOCTHU U
3HAHHUsI OCHOBHBIX psinel, muddepeHnransHoe | psbl, muddepeHImabHoe
3aKOHOMEpHOCTEH U UHTETPaJIbHOE Y MHTETPAJIbHOE
Pa3BHUTHUS IPUPOIBHI, HCUHCIICHNE, WCUHCIICHHE,
YeJioBeKa U o0mecTa. | AuddepeHInanbHbIe b depeHmaIbHbIe
ypaBHEHHUSL. YPaBHEHHUSL.
Ymemo: Ymemo:
e IIPUMEHSATh o e  IIPUMEHSTH
MHCTPYKIUH (0 | varemartueckie  MeTOZBI
THUIIOBOMY IPUMEPY) | g pelenust
MAaTeMaTHYCCKHE METOIBI | gecTaHapTHBIX
AJIs PCHICHUS | mpakTHYecknX — 3ama4 B
NPAKTUYECKUX 33134 B | oGnacu
obsactu pOheCCHOHALHOM
npogeccuOHaIbHON NeSTELHOCTH.
JeSITebHOCTH.
Bnaoems:
Bnaoemo:

® TBOPYCCKU




. B OpraHu3aIiu
COOCTBEHHOMH
JEATEILHOCTH, B BEIOOpE
TUITOBBIX METOI0B N
CIIO0COOOB BBIIOIHEHHS
3a1a4, B yMEHUU
AHAJTM3HPOBATD,
CpaBHI/IBaTB 1 OIICHUBATb
UX Pe3yJIbTaThl,
HCIOJIB30BATh OCHOBHBIE
W3BECTHBIE METOJBI U
HpI/IeMBI MaTEMaTuKu 151
PELICHHUS PAKTHYECKHX
3ama4

IIoAXOOUTh B OpFaHI/ISaLII/II/I
COOCTBEHHOM
JICITETHLHOCTH,
METOJOB M CII0COOOB
BBITIOJIHCHU S, B YMGHI/II/I
aHAJIM3MPOBaTh, CPABHUBATH

B BBIOOpE

u OILICHUBATb ux
PE3yJbTaThbl, HCIOJIb30BATh
OCHOBHBIC MCTOAbI u

IpUEMBI MaTCMAaTUKW JId
pemcHuA IIPAKTUYICCKUX
3a1a4 B HOBBIX u
HECTAaHAAPTHBIX CUTYyallUusAX

OIIK-2. Ciocoben
(hopManu30BBIBATh U
pemarh 3a/1auy,
OTHOCSIITHECS K
npodeCCHOHATLHON
JESITeJIbHOCTH,
UCTIOJIb3Ysl METO/IbI
MO/ICIMPOBAHUS U
MaTeMaTHYECKOTO
aHamu3a.

3Hamb(3HAKOMCMBO).

. OCHOBHbIC TIOHSITHSI
KJIACCHYCCKOM
MaTEMAaTHKH.

Ymems:

. KOPPEKTHO
MIPUMEHSTH CTaHIApTHHIE
MaTeMaTUYECKHE METOIBI
JUISL peIICHHS

npoheccuoHaNbHBIX 33/1a4.

Bnaoemw:

. METOJaMHU
MaTeMaTHYeCKOro
OIMCaHUS U
MOZIEINPOBAHUS
IIMPOKOTro Kiacca
(bu3nUecKuX SBIEHUH 1
POLIECCOB,
OIPEAEIISIOIINX
NPUHLIUIIBI PaOOThI
Pa3IMYHBIX TEXHUYECKUX
YCTPOWCTB, UCNIOJIB3YSI
UCTOYHHMKHU MH(OpMALIUH

3namo:
e  OCHOBHEIE
MOHATHS KJIACCHYECKOM
MaTeMaTHKHU.

Ymemo:
® yMeTh

CaMOCTOATEIBHO U
TBOPYECKH BBIMOJHSTH
JNIEUCTBHUS, CBSI3AHHBIC C
peleHueM
HCCIIeI0BATEIBCKUX
PO eCCHOHATBHBIX
3ajad4.

Bnaoemu:
e METOIaMU

MaTeMaTUYeCKOro
OIMCAHUSA U
MOJETUPOBAHHUS
HIMPOKOrO Kjacca
(bU3UYEeCKUX SIBJICHUN U
MPOLECCOB,
ONPEAEISAIOIINX
MIPUHIIMITBI PAOOTHI
Pa3IMYHBIX TEXHUYECKUX
YCTPOMCTB, HAa OCHOBE
KOMOWHAIIMA W3BECTHBIX
METO/IOB, B
HETPEICKa3yeMo
W3MEHSIIOIIENCS CUTYyallun




OIIK 3. Cnocoben
IIPOBOIUTH
HCCIICOAOBAHUA N
M3BICKAHUSA IS
peueHus
MIPHUKJIAIHBIX
WH)KCHEPHBIX 33734
OTHOCSIIUXCS K

3namo(3HaKOMCME0):
. TCOPETUICCKHE
OCHOBBI, OCHOBHbBIC
TIOHSITHS, TCOPEMBI
MaTeMaTHKH;

Ymemn:
. MMOHUMATh, U3JIaraTh

3namep:
®  TCOPETHYECKHE
OCHOBEI, OCHOBHBIE
ITOHSTHS, TEOPEMBI
MaTEeMAaTHKH;
Yuems:

L4 IIOHNMATh,

npodeccuOHaTBLHON U aHaJIW3UPOBATh W3JIarath U AHAIM3MPOBATh
JIEeITEIBHOCTH, 6a30ByI0 MH(POPMALIMIO 110 | 6a30BYI0 HH()OPMAIIHIO;
BKJIIOYAst POBEACHUE | THIIOBBIM IIPHMEPaM,
U3MepeHuii, UCHIOJIB3YS JIUTEPATypY; Bnaoemo:
IUIAaHUPOBAHUE U e  MareMaTUYeCKUMHU
[IOCTaHOBKY Bnaoemo: METoJaMd  00pabOTKH |
OKCIICPUMCHTOB, ° CTaHAapTHBIMUA a”HaJms3a I/IH(bopMaLII/II/I B
MHTEPIPETALHIO MaTeMaTUYeCKUMHU obnactu
IOJIyYCHHBIX MeTo1aMHi 00pPadOTKH 1 npoeccuoHaTbHON
pe3yJbTaTOB. aHayM3a HHGOpPMaIH B JIeATEILHOCTH,
obmactu JIEMOHCTPUPYS TBOPYECKOE
podecCHOHaATBHON UCIIOJIb30BaHUE yYMEHUH
JCSTEIIbHOCTH. (TexHOIOTHIA).
dusuka OIIK-1. Cnocoben 3name: 3namo:

(dbopMyIpoBaTh 1
peliaTth 3a1auu,
OTHOCSIIHECS K
npodeccnoHanbHOM
NeSTeILHOCTH,
MIPUMEHSIS
(dbyHIaMeHTaIbHBIE
3HAHUS OCHOBHBIX
3aKOHOMEPHOCTEN
pa3BUTHUS IPUPOJIBI,
YesloBeKa U 00I1IecTBa

®  OCHOBHBIC
¢dbusnueckue SABICHUS U
OCHOBHBIE 3aKOHBI
Gbu3MKM;  TpaHMIBl  HX
MIPUMEHUMOCTHU

®  OCHOBHBIE
TIOHSTHS u 3aKOHBI
¢u3MKH, TPUMEHHUTEIHHO
K BO3HUKAIOIIUM
TEXHUUYECKUM 3aJla4aM;

®  COBpPEMEHHYIO

Hay4YHYI0 KapTUHY MHpa

Ha  OCHOBE OCHOBHBIX
[IOJIO)KEHUH, 3aKOHOB U
METO/I0B (buznuecKux
HayK

Ymemes:

® aHAIM3UPOBATh
HAYYIHO-TEXHUICCKYIO
UHGOPMAIIHIO, CB3aHHYIO C
(hM3MYIECKUMHI METOITAaMH
peleHus
npoheCCHOHATTFHBIX 337134,
®  HCIIOJIb30BaTh
3HaHUA 0 PU3UIECKUX
SIBJICHUSIX U TIPOIIeCCax ISt
o0ecrieueHust CBoen
poheCCHOHATTLHOM
JeITENLHOCTH

L4 OCHOBHBIC

MTOHSTHS, 3aKOHBI u
MOJIEITH MEXaHHKH,
AICKTPUYCCTBA u
Mar"eTu3Ma, KojcOaHui u
BOJIH, CTaTHCTUYCCKOU
¢bu3uku u
TEPMOIMHAMUKH;

®  OCHOBHBIE
(bU3HUYECKUE BEITUYUHBI U
¢u3nyeckue  KOHCTaHTHI,
UX ONpeAeNeHHe, CMBICI,
CcrocoObl M EIUHMIBI UX
U3MEpEHUS;

e  (dyHIaAMEHTAIBHBI
€ (U3MYecKue OIbITHI, UX
POJIb B Pa3BUTHH HAYKU;

®  Ha3HaYeHHUE u
TIPUHIIUIIBI JneicTBUS
BOXHEMIINX (QU3NIECKUX
npuOOpOB.

Ymemps:

e OOBICHHUTH
OCHOBHBIE HA0JTIOJAEMEIE
MIPUPOIHBIE U TEXHOTEHHBIE
sBJIEHUS U 3((DEKTHI ¢
Ju (0637000505
(byHIaMEHTATEHBIX
(bu3nUecKux




Bnaoempo:

e  MeToAaMHu
aHam3a (PU3NIECKUX
SIBJIGHUN B TEXHUYECKUX
YCTPOMCTBAX U CUCTEMAX;

e  MeToIaMu
00paboTKH M aHaATHM3a
OTIBITHBIX JIAHHBIX C
MIPUMEHEHHEM
COBpPEMEHHBIX
MH(OPMAIIMOHHBIX
TEXHOJIOTUI

B3alMOJICHCTBUH,
HCTOJIKOBBIBATH CMBICIT
(bU3MUECKUX BEIMYUH U
TTOHSTHIA;

®  3amKChIBaTh
YpaBHEHHUSI IS
(bu3MUECKUX BEIIMYUH,
3aIChIBaTh YPaBHEHHS
npoliecca U HaXOAUTh €ro
pELIEHUE;

e paboTath ¢
nmpubdopamMu u
o0opymoBaHHEM
COBPEMEHHOM (hH3NIECKOI
nmaboparopuu;

®  JCIIOJIb30BaTh
Pa3ITUYHBIC METOTUKU
bu3uecKUX U3MEPEHUH 1
00paboTku
IKCIIEPUMEHTAITBHBIX
JTAHHBIX, B TOM YHCJIE C
MIPUMCHEHHEM
KOMITBIOTEPHOM TEXHUKH U
MH(POPMAIIMOHHBIX
TEXHOJIOTUI TIPU PELICHUH
3ajay;

®  UCIIOJIb30BaTh
METOBI (PU3UUECKOTO U
MaTeMaTU4ecKoro
MOJIETIMPOBAHMS, a TAKXKE
MIPUMEHSATH METO/IBI
(U3MKO- MAaTEMAaTHYECKOTO
aHaM3a K PEeLICHUI0
KOHKPETHBIX
€CTECTBEHHOHAYYHBIX U
TEXHUYECKUX MTPOOIIEM

Bnaoems:

o HaBbIKaMH
UCII0JIb30BaHUsl METOJIOB
¢duznyeckoro
MOJIETTUPOBaHUs B
WH)KEHEPHOW IPAaKTHKE;

o MIPUMEHEHHUSI
OCHOBHBIX METOJIOB
(bu3UKO-MaTEMaTHYECKOTO
aHaJIu3a JUIsl pelIeHus

€CTECTBEHHOHAYYHBIX
3a1ad;
° MIPaBUJILHON

AKCIUTyaTallid OCHOBHBIX
pruOOpoB U




obopynoBaHus
COBpPEMEHHOU (U3HUECKON
naboparopuu;

00paboTKu u
HUHTEPIIPETAIAH
pe3ylIbTaToB
IKCIIEPUMEHTA, B TOM
YHCIIe C MPUMEHEHUEM
KOMIIBIOTEPHOW TEXHUKH U
UH(POPMALTMOHHBIX
TEXHOJIOTUM.

OIIK-2. Cniocoben
(bopMaM30BBIBATH
pelaTh 3a/1a4u,
OTHOCSIIHECS K
npodeccnoHaTbEHOMI
JeSITeIbHOCTH,
HCIIOJIB3YA MCTOAbI
MO/ICIMPOBAHUS U
MaTEeMaTUYECKOTO
aHaJM3a.

3uamou:

e  (usnyeckue
OCHOBBI CPEJICTB IepeIaun
uH(pOpMaIN u
0COOEHHOCTH (PU3HUECKHUX
3¢ (}HEeKTOB U SBICHUIA

Ymemo:

® BBISBHUTH
(U3MYECKYIO CYIITHOCTD
po6JieM, BO3HUKAIOIINX B
xoJ1e MpodecCHOHANBHOI
JeSATENbHOCTH U
NPHUBJIEKATh IS UX
pereHus
COOTBETCTBYIOIINNA (PHU3UKO-
MaTeMaTUYECKUH aIlapar;

® ITAHUPOBATH U
TIPOBOJTUTH HKCTIEPIMEHT Ha
OCHOBE (PM3UYECKUX
METO/IOB UCCIIECIOBaHM,
00paboTKy, aHaJIN3 U
Tpe/ICTaBIICHUE
PE3yABTaTOB C
MIPUBJICUCHUEM
COOTBETCTBYIOIIETO
MaTeMaTU4ecKOro armapara

Bnaoems:

e METOJaMU aHaln3a
($u3NYeCKUX SIBICHUI B
TEXHUYECKUX YCTPOMCTBAX
U CUCTEMAX.

3namo:

e  (yHIaMEHTaIbHbI
e (pusmyeckue MOHATHS U
TEOPUU KIIACCUYECKOU U
COBPEMEHHOM (PHU3UKU.

Ymemo:

®  HCIOJIb30BaTh
3HaHUS O COBPEMEHHOU
bu3nuecKoil KapTHHE MUpPa
M dBOIIOIMH BeeneHHoM,
MIPOCTPAaHCTBEHHO-
BPEMEHHBIX
3aKOHOMEPHOCTSIX,
CTPOEHMU BELIECTBA JIs
MIOHUMAaHUSI OKPYKAFOIIETO
MHpa ¥ SBJICHUH TIPUPOJIBL;

® TIPUMEHATH (PU3UKO-
MaTeMaTUYECKHE METObI
JUISL CO3/1aHHSI HOBBIX
Cpe/ICTB U3MEpEHNH,
METOJIOB U3MEPEHUS U
METOAMK N3MEPEHNUH,
pa3zpabaTbIBaTh U
IpesIaraTh IiaH
NpoBesieHUs (PU3MUECKOTO
U CCJIE/IOBaHNS,
(hopMyIHMpPOBAThH BHIBOIBI,
OLIEHMBATh COOTBETCTBHE
BBIBOJIOB MOJTY4YEHHbBIM
JTAHHBIM, OLIEHUBATh
HAYYHYIO ¥ IPUKIAIHYIO
3HAYUMOCTb CBOEH
pa3paboTKy.

Bnaoemp:

e MeToAaMHU (PU3HUKO-
MaTeMaTH4eCKOro
ONMCAHMUS U
MOJIETTUPOBAHUS
LIMPOKOTO Kjacca




(bU3HYECKUX SIBICHUN U
MIPOIIECCOB,
OTIPEIEIISIOIINX
MPUHIUITBI PAOOTHI
Pa3IMYHBIX TEXHUYECKUX

YCTPOMCTB.
OIIK 3. Cniocoben 3name: 3namp:
MIPOBOJIUTH . OCHOBHBIEC . TEOPETHUUECKUE
HCCIIEI0OBAHUS U MPUHIIMAIIBI  TIPOBEICHUSI | OCHOBBHI, OCHOBHBIE
M3BICKaHUS IS (u3nueckoro MOHSATHS, 3aKOHBI u
perieHus AKCIICPUMEHTA W METOJIbI | MOJEIHN MEXaHUKH,
IIPUKIaTHBIX U3MEPEHUN Pa3NUYHBIX | MOJCKYJSPHOH  (DU3HKH,
WHXXEHEPHBIX 3a/1a4 (bU3UYECKUX BEIUYHH, AIEKTPUYECTBA u
OTHOCAIIHUXCA K ° OCHOBHEIE Mara€rui3ma, TCOpHUU
npo(ecCHOHANBHOI METObl ¢usnyeckux | KonebaHuii M BOJH,
NEeSATEIbHOCTH, HCCIICIOBAHHIA. TEPMOJMHAMUKH 51
BKJIIOYAsi IPOBEJICHUE CTaTHUCTUYECKON (PU3UKU;
HU3MEPEHHUI, Ymems: ° METO/I0B
IJIaHUPOBAHUC U ° MIPOBOJUTH TCOPCTUICCKUX n
IOCTAHOBKY KOMIIBIOTEPHOE SKCIICPUMCHTAJIbPHBIX
JKCIIEPUMEHTOB, MOJIETUPOBAHKE UCCIICIOBAaHMH B (PU3HUKE.
HHTEPHIPETALIIIO (DU3UYECKUX TPOIECCOB H
MOJTy4CHHBIX 00OBEKTOB UCCIENOBaHUs, | YMmemb:
pe3yJIbTaToB HCIOIb30BaTh ° MMOHUMATh,
nH(OPMAIIMOHHBIC u3jiaraTh M KPUTUYECKU
TEXHOJOTMM B  CBOEU | aHAJIM3UPOBaTh 0a30BYIO
MpeAMETHOMN 001acTH; obmeduznyeckyro
nHpopmaruto;
Bnaoempy: . M0JIb30BaThCSA
. ¢$uzuKo- TEOPETUYECKUMU
MaTeMaTH4YE€CKUMU OCHOBaMmH, OCHOBHBIMH
MeToAaMHu JUTSL | TIOHSITUSIMUA, 3aKOHAMH U
KOMITBIOTEPHOTO MOJICTISIMU (PUBUKH.
MOJICIIMPOBAHUS B
npogeccuoHaIbHON Bnaoemy:
e TETbHOCTH. o dbuznyeckuMu 1
MaTeMaTHYEeCKUMU

MeTogaMu  o0paboTKU U
aHanu3a uHpoOpMalUU B
obnactu o01el GU3MKH.

1.5 dopma oOyuenus

Peamuzanus MOAYJIA NpCAyCMOTPEHA AJIA 06yqaroumxc51 1o

OYHOM, OYHO-3a0YHOM M 320YHOI



PA3JIEJI 2. IPOI'PAMMBI MO YJIsL
Hayuno-dynaameHnTaabHble OCHOBBI IPOPECCUOHANBHON AESITETbHOCTH

2.1. PABOYASA ITPOT'PAMMA JUCHUIIJIMHBI
MATEMATHUKA

PabGouyas nporpamMmma TUCHMIUIMHBI COCTABJICHA aBTOPAMU:

Y4yeHas cTeneHb IMoapa3nenenue
Ne ni/m | ®amuausa Umsa OtyecTBO > | J10JIZKHOCTh Apasi
yuyeHoe 3BaHue
enapTamMeHT
Hemuna Enena KaHJl. pU3.-Mar. Jlenap
1 JIOLIEHT €CTECTBEHHOHAYYH
JleonnoBHa HayK, TOIICHT
oro oOpazoBaHus
. enapTaMeHT
Hemun Cepreit KaHa. pus.-mart. flenap
2 JOLICHT €CTECTBEHHOHAYYH
EBrenneBuu HayK, JOLIEHT
oro oopazoBaHus

2.1.1. COAEP’)KAHUE U OCOBEHHOCTHU PEAJIM3AIIMU JUCIUITJIMHBI 1

MATEMATHKA
2.1.1.1. TexHosiornu 00y4eHusl, UCIOJIb3yeMble IIPH U3Yy4YeHHUH JUCHUIIIMHBI MOLYJIsI

-TpanuunoHHasi(penpOAYKTUBHAS ) TEXHOJIOTHSL.

- CMenranHoe 00y4YeHHE C MCII0JIb30BaHHEM OHJIAH-Kypca.
- PaznoypoBHeBoe (nud dhepeHnupoBanHoe) o0ydeHue:
bazoBslii ypoBeHb
I1oBbIIEHHBIN YPOBEHB

*bazosviti | yposenb — coxpaHsieT JOTMKY CaMON HayKU U IO3BOJISIET MOJYYUTh YIPOILIEHHOE, HO
MIOJTHOE U BEpPHOE NpEACTaBICHUE O NpeAMEeTe AUCLUIUIMHBL, TpeOyeT 3HaHUE CHCTEMbl MOHSITHH,
yMEHME pemarh MpoOieMHble curyanuu. OCBOEHHE JaHHOTO YPOBHSI pe3ylbTaToOB OOy4YeHUs
JIOJDKHO o0ecnednTh (pOPpMHUPOBAHNE 3aTUVIAHUPOBAHHBIX KOMIIETEHIIMN U TIO3BOJIUT O0yJaromemMycs
Ha MUHUMAaJIbHOM YPOBHE CaMOCTOSITEIbHOCTH U OTBETCTBEHHOCTH BBIIIOJIHATH 3aJaHUSI.
Tosviuennsiti | yposens — yriy6nser u odoramaer 6a30Bblii YpoBEHb KakK 10 COJIEPXKaHUIO, TaK U
no TriyOMHe MNpopabOTKM MaTepuana AUCHUIUIMHBL. OTO TPOMUCXOIUT 3a CYET BKIIOYCHHS
JIOTIOJTHUTENbHON MHpopManuu. J[aHHBIN ypoBeHb TpeOyeT yMeHHs pelaTh NpoOjaeMbl B pamKax
Kypca U CMEXHBIX KypCOB TIIOCPEJICTBOM CAMOCTOSTEIbHOM TIIOCTAaHOBKM ILI€M M BbIOOpa
nporpaMMbl  JielicTBuil. OCBOEHHE JaHHOTO YpPOBHS  pe3ylbTaToB OOyuYeHHs IO3BOJIUT
oOyyarolemMycsi MOBBICUTh YPOBEHb CAMOCTOSITEIBHOCTM WU OTBETCTBEHHOCTH [0 TBOPUYECKOIO
[IPUMEHEHUs 3HAaHUN U YMEHHU.

2.1.1.2. IInanupyembie pe3yJbTaThl 00yuYeHUs] (MHAMKATOPHI) M0 AucHuIInHe 1

Kon n Ilnanupyembie pe3yabTarbl Ilinanupyembie pe3yabTarbl
HAaMMEHOBAaHUE 00y4eHus (MHAMKATOPHI) 0o0y4eHHs1 (MHAMKATOPHI)
KOMIIEeTCHIIUH 0a30Bblil YypOBeHb NOBBIIICHHbIH YPOBEHb
1 2 3
OIIK-1. Cnocoben
bopMyUpoBaTh U | 3HAMb(3HAKOMCMEO0): 3namo:
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peliaTh 3a1auu,
OTHOCSIITHECS K
npo¢eCcCHOHATBLHO
W IeATeIbHOCTH,
MIPUMEHSIS
(dbyHIaMeHTaTbHBIC
3HAHUS OCHOBHBIX
3aKOHOMEPHOCTEH
pa3BHUTHS
MIPUPO/IBI,
YeIIOBEeKa U
oOmiecTsa.

® OCHOBHBIC MTOHATHUS U
METO/Ibl AHAJIUTUYECKON
reoMeTpUH, MaTeMaTHYECKUMA
aHaJIN3 U JIUHEIHYIO anreopy;
MIOCJIEI0BATEILHOCTHU U PAJIBL,
g depeHIanTbLHOe U
MHTErpalbHOE UCUUCIICHUE,
muddepeHraibHbIe YypaBHEHHS.

Ymems:

e TIPUMEHATH 1o
UHCTPYKIMH (IO  TUIOBOMY
IIpUMEpY) MaTeMaTH4eCKue
METObI Ui peLeHus
MPAaKTUYECKUX 3a7ad B OO0JIACTH
npogeccuoHaIbHON
NESITEIbHOCTH.

Bnaoempw:
. B OpraHU3alUH

COOCTBEHHOMH JCATCIIBHOCTH, B
BBI60pe THUIIOBBIX ME€TO0B U
CITOCOOOB BBIITOJHEHHS 3aj1a4, B

®  OCHOBHBIE TIOHSITHSI 1 METO/IbI
AQHAIUTUYECKON I'€OMETPHH,
MaTeMaTU4eCKUi aHaJIU3 U JIMHEUHYIO
anredpy; MOCIIENOBATEIEHOCTH U PSIIBI,
g depeHITnaTbHOE U HHTETPATBHOES
ucuncienne, b depeHIaTbHbIe
ypaBHEHUSI.

Ymemo:

® I[PUMEHSATh  MaTeMaTH4YecKue
METOJIbI JUI PELICHHUS] HECTaHJAPTHBIX
NPAaKTUYECKUX  3a1ad B 00JacTu
po(heCCHOHATIBHOM AESTEIILHOCTH.

Bnaoembw:

® TBOPYCCKU IIOAXOOUTH B
OpraHu3alun COOCTBEHHOM
NeATe]IbHOCTH, B BBIOOpPE METOJOB U
CrocOOOB  BBINOJIHEHMS, B YMEHUU
AHAJIM3UPOBATh, CpaBHUBATb u
OLICHUBATh ux pe3ynbTaThl,

HCIIOJIB30BAaTh OCHOBHBIC MCTOABI H

[pUEMbl MaTEMAaTUKU Ui PELICHUA
YMCHHMH aHAJIM3UPOBATD, MPAaKTUYSCKUX 3aJa4 B HOBBIX H
CpaBHHMBATb U OLICHUBATb UX HECTaHIAPTHBIX CUTYaLUAX
pe3yibTarThl, UCIIOIBE30BaTh
OCHOBHBIC U3BECTHBIC METOIBI U
[IPUEMBI MATEMATUKH T
peLIeHNs MPAKTUYECKUX 3a/1a4

OIIK-2. Cniocoben | 3uamw(3naxomcmeo): 3name:

(hopMann30BHIBATH . OCHOBHBIE TTIOHATHS ° OCHOBHBIC HOHSTHUS

Y peliaTh 3aauH,
OTHOCSIIHEC K
npodeccrnoHaibHO
W eI TEeIbHOCTH,
WCIIONB3YST METO/IbI
MOJICJIUPOBAHUS U
MaTeMaTHYECKOrO
aHajIu3a.

KJIACCUYECKON MaTEMAaTHKU.

Ymemo:

. KOPPEKTHO MPUMEHSITh
CTaHJIapTHBIC MAaTEMaTUIECKUE
METOIBI JISl PELIICHUSI
npo¢eCCHOHATLHBIX 33/1a4.

Bnaoempw:

. METOJaMHU
MaTeMaTHYeCKOro OMUCAHUS U
MOJIETMPOBAHUSI IIIMPOKOT0 Kiacca
(U3NYUECKHX SIBJICHUH 1
MPOLIECCOB, ONPEAEIAIOLINX
TIPUHITAITEI PAOOTHI PA3TUIHBIX
TEXHUYECKUX YCTPOUCTB,
UCITIOJIB3YS UCTOYHUKHI
uH(popMaLUH

KJIaCCUUECKOIl MaTeMaTHUKH.

Ymemp:
® yMETbh CAMOCTOSITENBHO U
TBOp‘IGCKI/I BBITIOJIHATH I[Gf/iCTBHH,
CBSI3aHHBIE C pEUICHUEM
HCCIEI0BATCILCKIX
pohecCHOHATBHBIX 3a7au.

Bnaoemo:
° METOAAMU MATEMATHUYCCKOI'O

ONMCaHU U MOJICIIMPOBAHUS
IIMPOKOTO Ki1acca PU3NUECKUX
SIBJIEHUM U TIPOLIECCOB,
OTIpENIeNIAIONIUX TPUHIUITBI paOOTHI
Pa3JIMYHBIX TEXHUYECKUX YCTPOUCTB,
Ha OCHOBE KOMOMHAIIMU HM3BECTHBIX
METOJIOB, B HEMPEICKA3yeEMO
U3MEHSIOIIENCS CUTYalluH
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OIIK 3. Cniocoben 3Hamv(3HAKOMCME0): 3names:

MIPOBOIUTH . TCOPETUICCKHE OCHOBEI, ®  TCOPCTHYCCKHE OCHOBBI,
WCCIICIOBAHUS OCHOBHBIC TIOHSITHSI, TEOPEMBI OCHOBHBIE [IOHSATHS, TEOPEMBI
W3BICKAHUS IS MaTeMaTHKH; MaTeMaTHKH;

perenust

MIPUKJIQTHBIX Ymemo: Ymemo:

HWHXXCHCPHBIX 3a/1a4 * IIOHUMAaTh, U3J1Iaratb U [ IMOHUMATD, n3JjiaraTrb u

OTHOCAIIHNXCA K

AHAIM3UPOBaTh 0A30BYIO

aHaIM3UPOBaTh 0a30BYI0 HH(DOPMAIHIO;

npoeCcCHOHATBLHO UH(OPMALIUIO TIO THIIOBBIM
1 IEATEIbHOCTH, IpUMEpPaM, UCIIONIB3Ys Bnademo:
BKJII04as JIATepaTypy, ° MaTeMaTU4YECKUMU  METOJaMu
IpOBEACHUE 00paboTKK W aHamM3a HMH(OpPMAIUU B
U3MEPEHHIA, Bnaoems: obnactu 1podeCcCHOHATIEHOM
IJIaHUPOBAHUE U ® CTaHdapTHBIMU JEATEIbHOCTH, JEMOHCTPUPYA
IIOCTAaHOBKY MaTreMaTHYECKUMU METO/IaMU TBOPYECKOE  HCIIOJIb30BAHUE  YMEHWUH
AKCIICPUMEHTOB, 00pabOTKH 1 aHAIN3a (TEXHOIOTHA).
UHTEPIIpETALIIO uHpopmaru B 001aCTU
IIOJIy4YE€HHBIX npodecCHOHATIBHOM
pe3yJIbTaTOB. JIEATEbHOCTH.
2.1.1.3. Coaep:xanue TMCUMILIUHBI 1
Kon Pasien, Tema Conep:xanue
pasieion AUCIHUIIIMHBI
H TeM
Anrebpavueckue omnepanuu HaJg MaTpUIlaMH U HUX
cBoiicTBa. Ompenenurend W WX CBOMCTBA. PasnoxeHue
Teopust MaTpuu u ONpENENUTENS 10  CTPOKE HIH cronbiy. Mertosl
P1 N BBIYHCIICHUS ornpeaeIuTeNeH. YMHO)€eHne
onpeaeauTenei . .
onpeaenureneid. Panr wmarpunel.  CpoiicTBa  pasra
Matpulbl. Beluncnenue panra warpuibl. OOparHas
MaTpulla ¥ CocoObl BEIYUCICHUS €€
DOneMeHTapHble NpeoOpa3oBaHUsS U 3KBUBAJEHTHOCTh
CJIAY. IlpuBeneHue cucTeMbl K CTYINEHYAaTOMY BHY.
Cucrembl quHeiinblx | KoopauHaTHble, MaTpUyHblE M  BEKTOpPHBIE (OpPMBI
P2 aaredpanvecKux samucn  CJIAY. Teopema Kpamepa. Meron Iaycca.
YPaBHeHMit OO6mass Teopusi NMHEWHBIX cucteM. DyHIaMeHTaIbHBIN
Habop pemeHnil oJHOpPOoAHOIN cucTeMbl. CBsI3b MEXIY
pELIeHUIMU OJTHOPOAHON M HEOAHOPOTHOW CHUCTEM.
OcHoBHble onpenencHus. JIMHEWHbIE omepanuu Hax
BeKTOopaMu. JIeHCTBUS HaJI BEKTOpamMH, 3aJaHHBIMU
P3 BexkTopHnas aaredpa npoekuusivi.  CKalspHOE, BEKTOPHOE, CMEIIaHHOE
MIPOM3BE/ICHNS BEKTOPOB. BeKkTopHOE MpOCTPaHCTBO.
basuc
VYpaBHEeHHsT ~ OpsAMOM  Ha  INIOCKOCTH.  B3amMmHoe
pacrosoKeHusl NpsAMbBIX Ha IUIOCKOCTH. PaccTosHme ot
AHaJIuTHYeCKas TOYKH JI0 TIUIOCKOCTH. KpHuBBIE BTOpOro mnopsaka.
P4 reoMeTpus Ha Kanonuueckne  ypaBHeHHss — mapaOoiibl,  DJUIMIICA,
IJIOCKOCTH runiepbonsl. [IpeoOpazoBanue koopawHat. [lpuBegeHue
YPaBHEHUI KPUBBIX BTOPOIO MOPsIKAa K KAHOHUYECKOMY
BUTTY
Ps AHaJIMTHYECKAS VYpaBHEHHE IUIOCKOCTH B NPOCTpaHCTBE. PasnnuHble
reoMeTpus B crocoObl  3a/7aHus. Yrojd  MexAy IIJIOCKOCTSMHU.
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NMPOCTPAHCTBE

Paznuunbie crmocoObl 3amaHus. YTONI MEXKIY MPSMBIMU.
Yron Mmexay npsMoil ¥ II0CKOCThIO

P6

JJieMeHTapHble
GyHkumu u nx
CBONCTBA

[lonarne QyHKIMH, 00JACTH ONMpEAETCHUS, MHOXKECTBO
3HaueHn QyHKuu. CrnocoObl 3amaHus  (QyHKIUI.
OcHoBHbIe  xapakrepucTuku  pyHkouu.  ['paduku
9JIEMEHTApHBIX (QYHKIUH

P7

Ipenennt

UYucnoBasi mocieoBaTeNIbHOCTE M ee mpenen. [lpenen
¢byakuum B Touke. Ilpenen ¢byHKuMu B OECKOHEYHOCTH.
OnHocTopoHHME —Tpenenbl. beckoHeyHO Majible U
OeckoHeYHO Ooubine PYHKIUHU, UX CBOMCTBA. OCHOBHBIE
TeopeMbl O Tmpenenax. Ilpu3Haku cCyliecTBOBaHUs
NpeaesioB.  3ameuarenbHble Tpeaensl. Teopema o
B3aMMO3aMCHSIEMOCTH OJKBUBAJICHTHBIX BEJIMYMH TIPU
BBIYUCIICHUH TIPEJICIIOB

P8

HenpepbiBHOCTH
byHxkumi

HenpepbiBHOCT (QYHKIMHM B TOYKE M Ha OTpE3Ke.
PaspsiBbl, BH/JIBI Pa3pbIBOB. OnHOCTOpOHHS
HenpepbIBHOCTh. CBoOWCTBa (PYHKIMI, HEMPEPHIBHBIX HA
OTpE3KE.

P9

JAnddepennmupoBanue
(pynxuumn oagHoi
nepeMeHHOoi

IIpousBonHas  (QyHKUMH, €€ TEeOMETPUYECKHH U
MEXaHUYECKHUU CMBICIL. IIpousBoaHas CYMMBI,
pOU3BeACHUs, dYacTHOro (QyHkuui. CBs3b MeEXIy
HETPEPBIBHOCTRIO U U depeHpyeMocTsio. Tabmuima
IIPOU3BO/IHBIX. Merton J0rapu(pMHUECKOro
Qg epeHIpPOBaHUSI. [IpousBoHas CJI0’KHOH,
apaMeTpU4ecKd 3aJaHHOM W  HeABHOW  (DyHKIMA.
Huddepernnman  QyHKIUH, TEOMETPUYECKUNH  CMBICI
muddepennmana. NHBapuaHTHOCTH hopmbI
middepennmana mepBoro  mopsnaka.  [IpuMeHenue
muddepeHnmana K TPHOJMIKEHHBIM BBIYHCICHUSIM |
oLleHKe morpemHocTH. [Ipon3BoaHbIe U qudGepeHIrab
BbICIINX MOpsAAKOB. TeopeMbl @epma, Posurd, Jlarpanxka,
Komm. [Tpasumno Jlonurans

P10

Hccaenosanue
(pynxuumn oagHoi
NepeMeHHOH

[Ipu3naku Bo3pacTaHus U yObIBaHUS  (DYHKIHH.
Bospactanue,  yObiBaHue  (QyHKIUU.  DKCTpEMyM
¢byHKIMH.  YCIOBHME  CYNIECTBOBAaHHUS  SKCTpPEMyMa.
HaubGonbmiee u HauMeHbllee 3HaueHHE (DYHKLHU.
IIpoMeXyTKM  BBIMYKIOCTH, BOTHYTOCTM M  TOYKH
neperuba rpapuka (QyHKUMH. ACHUMOTOTHI Trpaduka
¢ynkuuun. IlomHas cxema ucciegoBaHUS (QYHKUUH U
OCTpoeHue rpaduka QyHKIHUH

P11

DOYyHKIUHA MHOTHX
nepeMeHHbIX

Omnpenenenne  GyHKIMH  JABYX U HECKOJBKHUX
nepeMeHHbIX. [Ipenen u HenpepbIBHOCTh (PYHKIUU JBYX
nepeMeHHbIX.  YactHele — mpousBoasble.  IlomHoe
npupanienne U gugdepeHunan  GyHKIUH  JIBYX
NepeMeHHbIX.  VMHBapMaHTHOCTH  (OPMBI  IEPBOTO
muddepennmana. [lpunoxenune nuddepennuanra K
NpUOIMKEHHBIM BBIYMCICHUAM. [Ipon3BOHAs CIIOKHOM
u HesBHON ¢yHkuuil. [Ipon3BoaHas 1Mo HampaBlEHUIO.
I'panuent. OxcTtpeMyM (GYHKUIMH JBYX IE€PEMEHHBIX.
Haubonbiiee 1 HaummeHblllee 3HaYEHHE (QYHKIMH JBYX
NIEPEMEHHBIX B 3aMKHYTOM 00J1aCTH.

P12

Heonpenesnennblii

[TepBooOpasnas, TeopeMa 0 MHOXKECTBE MEPBOOOPA3HBIX.
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HHTerpaj

Heomnpenenenusiii wHTErpan, e€ro cpoicTBa. Tabnuia
UHTErpasioB. OCHOBHBIE METObl HHTETPUPOBAHUS

P13

OnpenesieHHbIH
HHTErpaJ

[TonsaTne onpeneneHHOro uHTErpana. I'eomerpudeckuii u
(Gbu3nuecKuif  CMBICI  ONpEAENIEHHOrO0  WHTerpala.
®opmyna Herorona-Jleiitbnuma. OCHOBHBIE CBOHCTBA U
METOAbl MHTETPUPOBAHUS ONPEIEICHHOTO HWHTErpaja.
[IpwioxeHus: BBIYMCIEHUE IUIOIIAAUM W JUIMHBI JIyTU
IJI0CKOM (UTYPBHI B IPSIMOYTOJIBHOM U MOJISIPHOM cucTeMe
KOOpJIMHAT, B IapaMeTpU4YeCKOM BHJE. Brluucienue
obbema Tena BpameHnus. HecoOcTBeHHbI nHTErpan 1 u 2
pona

P14

Aunddepenunanbubie
YpaBHEHUsI IEPBOro
MOpSAAKA

3anaun, IPUBOIUMBIE K T epeHaIbHbIM
ypaBHeHHSAM. OCHOBHBIC TOHSATHS: TEPBBIA HHTETpal,
obmuii wHTerpan, 3amaya Komm. JuddepenunanbHbie
YpaBHEHHS C  PA3NCIAIOMMMHUCA  [EPEMEHHBIMH.
OnHoponHbIE nuddepeHnnanbHbe yYpaBHEHHS.
Jluneiinple nuddepeHnuaNbHBIE  ypaBHEHUS (METO.
bepuynu, METOA BapHaluu IPOM3BOJIBHBIX
MIOCTOSIHHBIX). YpaBHeHue bepHyinu

P15

AnddepennuanbHbie
YPaBHEHHS BbICIIHX
NOPSAKOB M CHCTEMbI
auQpdepeHuHaNbHbBIX
YPaBHeHHUil

Teopema cymniecTBOBaHMSI M €IUHCTBEHHOCTH DPELICHUS
muddepeHIanbHOTO  ypaBHEHUsT N-ro mopsaka (0e3
JI0Ka3aTelbCTBA). [Tonnxenue nopsiika
Qg depeHInaIbHOTO YpaBHEHHUS. Onpenenurens
Bponckoro. Kpurepuii 1uHeiHOM 3aBUCUMOCTH CHCTEMBI
¢bynkumid.  Kpurepuid ~ nuHEHHOH  HE3aBUCHMOCTH
peleHui TMHEHHOro 0 JHOPOAHOrO AU(depeHInanbHOTO
ypaBHeHHUs N-ro nopsyika. CTpykTypa OOIIero perieHus
JMHEWHOTO OJTHOPOJIHOTO TG epeHIaIbHOro
ypaBHeHUs N-ro nopsanaka. CTpykTypa oOILIero peueHus
JMHEWHOTO HEOJHOPOAHOr0  Jnu(depeHIrnanTbsHOro
ypaBHeHHsI n-ro nopsiaka. [TocrpoeHne obmiero pemeHus
JTMHEWHOTO OJTHOPOIHOTO g epeHIaIbHOro
YpaBHEHHUSI n-ro nopsiiKa c MIOCTOSTHHBIMU
kodpuurenTamu. MeToa BapualMM  IPOM3BOJIBHBIX
MOCTOSTHHBIX. HopmarnsHusie CUCTEMBI
audQepeHanbHbIX YpaBHEHUH

P16

KpaTHble HHTErpaJibl

3ajauy, OpUBOJAIIME K  KPAaTHBIM  HHTErpajam.
Omnpenenenne nBoHHOro wuHTerpana. Ero cBolicTsa.
Beluncnenue JBOWHBIX HMHTETPAIOB B JEKapTOBBIX
KOoOpAMHATax. BbluKciieHHe JBOMHBIX HWHTErPajoB B
KPHUBOJIMHEHWHBIX KoopauHatax. IloysipHbIE KOOpAMHATHI.
[Ipunoxxenns 1BOMHBIX uMHTEerpaynioB. OnpeneneHue
TPOMHOro uWHTerpasa. FEro cBoiictBa. Bsruucienue
TPOWHBIX UHTETPAJIOB B IEKAPTOBbIX, HIUIUHIPUIECKUX U
chepuyeckux KoopauHaTax. [IpumokeHHsT  TPOMHBIX
HMHTETPAJIOB.

P17

KpusosuHeiinbie
HHTErpaJsbl

OnpeneneHne KpUBOJIMHEMHBIX HHTETPAIOB IMEPBOTO M
BTOpOro poxa. Mx cpoiictBa u Bbruucienue. dopmyna
I'puna. [IpunoxeHuss KpUBOJUHEHWHBIX HHTEIPAJIOB

P18

Panb1

Uucnoseie psaasl. CxogmmocTb. HeoOXxomumbie  yCIoBUS
cxoaquMocTi. Ocrtatok psina. CBOKCTBAa CXOISAIIUXCS PSAOB
[Ipu3HAaKN CXOAMMOCTU PSIOB C TOJOXHUTEIHHBIMUA WICHAMHU.
[Tpu3naku Jlamambepa, Komm, WHTErpanpHbIi NpHU3HAK.
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3HakonepeMeHHble  psiIpl.  AOCONIOTHasT W YCJIOBHas
cxonumoctd. [lpusnak JleiiOnumna. OyHKIMOHATIBHBIE PSABL.
Oo6macte cxomuMmocTH. Ilpmsnak Betiepmrpacca. CpolicTBa
paBHOMEpHO cxoasammxcs psaoB. CreneHHble psabl. Teopema
Abens. Uurerpan cxogumoctd. CBOWCTBA CTENEHHBIX PSIOB.
Psan Tetinopa. Paznoxxenwe B psAn 3JeMEHTapHBIX (YHKIIHHA.
IIpumenenue psanoB Teinopa.

Psaner @ypre. PaziioxkeHue B TPUTrOHOMETPUYECKUM P
@Dyphe 00111ero BUa, YSTHBIX U HEYETHBIX (PYHKIIHH.

2.1.1.4. 5sI3bIK peaqu3annu NPorpaMmbl

IIporpamMmma qUCHUIIIIMHBI pEeaIu3yeTCsl Ha TOCYAapCTBEHHOM sA3bIke Pocculickoit denepanuu.

2.1.2. YYEBHO-METOAUYECKOE U HWH®OPMAIMOHHOE OBECIIEYEHUE

JUCHUIINHBI
MATEMATHKA

DJIeKTPOHHbBbIE pecypchbl (M31aHUS)

1.

AOGnpaxmanoB, B.I'. Beiciiasi MmaremaTuka: uHeiiHas anredpa U aHaJTUTHYECKas TEOMETPHS :
[16+] / B.I'. AGapaxmanoB. — Mocksa : ®JIMHTA, 2019. — 179 c. : un. — Pexxum nocryna: no
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=607459

. bannun, K.B. Bricimas wmarematuka : ywyeOnuk / K.B. banaun, B.H. banuibikos,

A.B. Pykocyes ; nog o6m. pea. K.B. bannuna. — 2-e u3z., crep. — Mocksa : ®JIMHTA, 2016.
— 361 c. : Tabm., rpad., cxem. — Pexum pocryma: mo mnomgmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=79497

Kyty3oB, A.C. Maremarnueckuii aHanus: auddepeHnuanbHoe 1 UHTETPaIbHOE UCUYHCICHUE
dbyHKIMH oxHOM mepemenHon : [16+] / A.C. Kyry3oB. — 2-e¢ u3n. crep. — Mocksa ; bepnun :
Hupexkr-Meauna, 2017. — 127 c¢. — Pexum pocryna: mno mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=462166

Jlynry, K.H. Beicmias MmaTtemaruka: pykoBoacTBO K pemeHuto 3amgad / K.H. Jlynry,
E.B. Makapog. — 3-e u3j., nepepadb. — Mocksa : @uszmariur, 2013. — Y. 1. — 217 ¢. — Pexxum
nocryna: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=275606
Tyran0OaeB, A.A. Beicmas warematuka. @OYHKIMM HECKOJBKMX MEPEMEHHBIX U
HECOOCTBEHHBbIE WHTETpasbl: Teopuss u 3amaun : [16+] / A.A. Tyran6aeB. — MockBa :
®JIMHTA, 2019. — 120 c. : un. — Pexum pocryma: no mnoxamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=603140

Tyran6ae, A.A. Briciias mMaTreMaTuka: OCHOBBI JIMHEWHOW anreOpbl. Teopus U 3amayu :
[16+] / A.A. Tyran6aeB. — Mocksa : ®JIMHTA, 2019. — 186 c. : w1 — Pexxum noctymna: mo
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=611207

. Tyran6aes, A.A. Beiciast MatemaTuka: (yHKIIMM MHOTHX IIEPEMEHHBIX, IBOMHbIE U TPOIHbIE

unterpaisl : [16+] / A.A. Tyran6aeB ; MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET UM. M.
B. JlomonocBa. — Mocksa : ®JIMHTA, 2019. — 228 c. : un. — PexuM nocTymna: mo HoJAMNUCKe.
— URL: https://biblioclub.ru/index.php?page=book&id=611208

. Mankun, A.C. 3agaum Cc pelIeHUs MU IO BBICIIEH MaTeMAaTHKE, TEOPUU BEPOSTHOCTEH,

MaTEeMaTUYeCKOW CTAaTHCTHKE, MaTEMaTUYECKOMY MPOTPAMMHUPOBAHUIO : yueOHOe mocodue /
A.C. llankun, B.A. lankun. — 9-e u3a., ctep. — Mocksa : Jlamkos u K°, 2020. — 432 c. : un.
— (YueOnple w3manus mis OakamaBpoB). — Pexum noctyma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573151

ITeyaTHbIE U3TaHUSA

1.

Hemun C.E., [lemuna E.JI. Anre6pa. Huwxuauit Tarun: HTU (¢) YpdV, 2015. -280 c.
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https://biblioclub.ru/index.php?page=book&id=275606
https://biblioclub.ru/index.php?page=book&id=603140
https://biblioclub.ru/index.php?page=book&id=611207
https://biblioclub.ru/index.php?page=book&id=611208
https://biblioclub.ru/index.php?page=book&id=573151

2. lemun C.E., [lemuna E.JI. Ananutuueckas reometpus. Hwxuuii Tarun: HTU (¢) YpDV,
2016. -250 c.
3. Hemun C.E., lemuna E.JI. luddepenunansuoe nucuncnenue GyHKIUN OHON NEPEMEHHOM.
Hwxuuii Tarwn: HTU () YpdYVY, 2014. — 282 c.
Hemun C.E., Jlemuna E.JI. Heonpenenennsiit uarerpan. Huwxuauit Tarmwn: HTU () YpDY,
2011. -130c.
Hemun C.E., lemuna E.JI. Onpenenennsiii unterpan. Hwkuuii Tarun: HTU (¢) Yp@V,
2013. - 152 c.
Hemun C.E., lemuna E.JI. Kpatnblie u kpuBosnnHelinble nnterpansl. Huwxnuit Tarun: HTU
(¢) YI'TY-VIIN, 2010. -174 c.
Hemun C.E., lemuna E.JI. Psap1. Huxanit Tarwn: HTU () Ypd@VY, 2013.-186 c.

4.

5.

6.

7.

IIpodeccnonanbupie 0a3bl JaAHHBIX, HH(OPMAINMOHHO-CIIPABOYHbLIE M TOMCKOBBIE
CHCTEeMBbI
1. DnekrpoHHO-OMONMMOTeuHas cuctema «Jlanby https://e.lanbook.com

2. DIEeKTpOHHO-OMOIMOTEeYHAas bubnuoreka  Onnaitn»
http://biblioclub.ru/

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

http://school-collection.edu.ru — envHas KoJuieKIust TUPPOBBIX 00Pa30BATEIILHBIX PECYPCOB
http://fcior.edu.ru - denepanbHbIN HEHTP HHPOPMATMOHHO-00PA30BaTEIIbHBIX PECYPCOB

(OLIVIOP)

CHUCTEMaA ((yHI/IBepCI/ITeTCKaSI

w

&~

Matrepuansl gis aun ¢ OB3
Becy konrent OBC mpencraBieH B Buzae (ailnoB crneuuanbHOro Qopmara s

BOCITPOMU3BCACHUA CUHTEC3aTOPOM pPCYU, a TaK K€ B TCCTOBOM BUAC, IPUTOAHOM JJId HNPOUYTCHUA C
HUCIIOJB30BaHHECM 3KpaHHOﬁ JIylbl 1 HaCTpOﬁKOﬁ KOHTPACTHOCTH.

2.1.2. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI
MATEMATHKA

CaeeHnsi 00 OCHAIICHHOCTH AMCHMIUIMHBI CHENUAJIM3MPOBAHHBIM M JIA0OPaTOPHBIM
000py/10BaHNEM U MPOrPAMMHBIM olecreyeHneM

Ne | Bug 3anaruii | HanmMmeHoBanme OcHaIIEeHHOCTD
m\ CIIEIHATbHBIX crenuanbHbIX TomemieHnii u | IlepeueHs mporpaMMHOTO
b MMOMEIIEHUH 1 MMOMEIICHUN I obecreycHHs.
MTOMEILICHUH 111 CaMOCTOSITENTLHOM pabOTHI PexBHU3UTEI
CaMOCTOSTENIHHO MTOITBEP K TAFOIIETO
it paboThI JTOKYMEHTa
1 | Jlexkuuu YueOHas Meobenn ayTuTOpHAs ¢ | Microsoft Windows,
AyJUTOPHS JJIST | KOJIMYECTBOM pPabo4ux MecT | opucHbid maker Microsoft
MPOBEJICHUS B COOTBETCTBUH c | Office, loroBop Ne 43-
JIEKIIMOHHBIX KOJINYECTBOM cryaenrtos, | 12/1712-2019 oT
3aHATUN pabouee mecto | 18.11.2019.
IperoaBaTels, JIOCKa
ayJUTOpHASs.
Kommext TIEPEHOCHOTO
MIPOEKIIMOHHOTO
000pyIOBaHNS: HOYTOYK,
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IIPOEKTOP, FKPaH Ha IITATHUBE.

[MpakTtuyecku | YucOHas MebGens  ayauropHas ¢ | Microsoft Windows,
€ 3aHATHA AyJUTOPHS ISl | KOJIMYECTBOM pPabounx MecT | opucHbii maker Microsoft
POBEICHUS B COOTBETCTBUH ¢ | Office, lorosop Ne 43-
IIPAKTUYECKUX KOJIMYECTBOM cTyneHToB, | 12/1712-2019 or
3aHATUH pabouee mecro | 18.11.2019.
npenojaBaTes, nocka | MathCad 14, Cuer-
ayAUTOpHAas. dakrypa Ne Tr066970 ot
KomnrerorepHast texHuka: | 12.12.2008, 3A0
nepcoHanbHble KoMmbroTephl, | "CodrJlaitn Tpeiin",
nepudepuiiHple  yCTPOMCTBa, | 6ECCPOUHO.
moctynn B anekrpoHHyro | MathCad 15, Cuer-
UH(POPMAIIMOHHO- ¢dakrypa Ne Tr066970 ot
00paszoBaTeNbHYIO cpeny | 12.12.2008, 3A0
HTU (pummana) VYpdV, | "CodrJlaitn Tpeiin",
KOMIUIEKT  JIMIEH3UOHHOIO | 6ECCPOUHO.
MIPOrPaMMHOTO 00ECTICUCHUSI.
Kouncynpranu | YueOnas Mebens  ayauTopHas ¢
u ayJUTOpHUs JUIsL | KOJIMYECTBOM PabOYMX MECT | Cucrema BUACOKOH(EpEHLMIA
MPOBEJCHUS B COOTBETCTBUU ¢ | Apache Openmeetings
KOHCYJIbTAllMid | KOJTMYECTBOM cTyneHToB, | CBoGoaHO
pabouee Mecto | pacupoctpansiemoe 10 ¢
[pernoiasaress, JIocka | OTKPBITBIM KOJOM
ayJIMTOpHAsl.
Texymmii VYuebHas MeGens  ayautopHas ¢ | OmepauvonHas cucrema
KOHTPOJIb, ayIUTOpHUS AN | KOMUYECTBOM pabdOYuX MECT Windows, oducHslii maker
POMEKYTOY | IPOBEIACHHUS B COOTBETCTBUH ¢ | Microsoft Office
Hast TEKYILETo KOJIMYECTBOM CTY/IEHTOB, Horosop Ne 43-12/1712-2019
aTTecTanus KOHTPOJIA U pabouee wmecro | OF 18.11.2019.
MPOMEXKYTOUHO | MPENoIaBaTes, J0CKa Cucrema YTIpaBIeHHA
o y‘le6HBIM KOHTCHTOM n
1 aTTeCTallnn ayAuTopHas. obyuennem LCMS Moodle
Camocrosren | [Tomemenns qisa | Mebens ayJIUTOpHAs ¢ | Microsoft Windows,
pHas paboTa | CAMOCTOSITEJIBHO | KOJHYECTBOM pabounx MecT | opucHbIi maket Microsoft
CTYIEHTOB | i pabOThI B COOTBETCTBUU ¢ | Office, ToroBop Ne 43-
oOy4aromuxcst | KOJU4ECTBOM cryneHToB, | 12/1712-2019 or
pabouee mecto | 18.11.2019.
MIpEno/1aBaTeis, nocka | MathCad 14, Cuet-
ayIUTOpHAs. ¢dakrypa Ne Tr066970 ot
KomnrerorepHast texHuka: | 12.12.2008, 3A0
nepcoHaibHble KomnbioTepsl, | "CodtJlaitn Tpeiin'",
nepudepuiiHple yCTPOHUCTBa, | GECCPOUHO.
MMOIKITIOUEHHUS K ceru | MathCad 15, Cuyert-
WnTrepHer, JOCTYTI B | paxtypa Ne Tr066970 ot
IIEKTPOHHYIO 12.12.2008, 3A0
MH(OPMaLOHHO- "CodrJlaitn Tpeiin",
00pa3oBaTeNbHYIO cpeny | 6eccpodHo.
HTU (dummana) VYpdVY, | Jorosop Ha
KOMIUIEKT  JIMIIEH3MOHHOTO | MPEJI0CTaBICHHE

MIPOrpaMMHOTO 00eCTIeUeHUS.

IIOCTOSIHHOTO TOCTyIa K
cetu MuTepHer or
30.12.2019 Ne 800037
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2.1. PABOYASA TPOT'PAMMA JUCHUITIJIMHBI
PU3UKA

PabGouyas nporpamMma TUCHMIUIUHBI COCTABJIEHA aBTOPAMU:

Ne i/ | ®amuauna Uma OTyecTBO YIeHas CTeneHs, JlomkHocTh Honpasnenenne
y4yeHoe 3BaHue
1 XobIipeB AJIEKCaHIp Crapumiit JenaprameHT
AHaTobeBUY mpernojaBaTe | €CTECTBEHHOHAYYH
b oro oopazoBaHus
2 CoxkonoBa Okcana Crapmuii JlemaprameHT
BacuibeBHa MpenojaBaTe | €CTECTBEHHOHAYUYH
b oro oOpazoBaHus

2.2.1. COAEP’ KAHUE U OCOBEHHOCTHU PEAJIM3ALIUA JUCHHUIIJIMHBI

OPU3UKA
2.1.1.1. TexHosiornu 00y4eHHsl, UCIOJIb3yeMble IPH U3Yy4YeHUH JUCHUIIIMHBI MOIYJISI

-TpanuunoHHasi(penpOAYKTUBHAS ) TEXHOJIOTHSL.

- CMemanHOe 00y4eHHE ¢ HCIOIb30BaHUEM OHJIAH-Kypca.
- PazHoypoBHeBoe (nmud dhepenuupoBaHHoe) oOyueHue:
ba3oBblil ypoBeHb
I1oBbIIEHHBIN YPOBEHB

*bazosviil | yposenb — coxpaHseT JOTUKY CaMOM HAyKU M IO3BOJISIET MOIYYUTh YIIPOLIEHHOE, HO
MIOJTHOE U BEpPHOE NpEACTaBICHUE O NpeAMEeTe AUCLUIUIMHBL, TpeOyeT 3HaHUE CHCTEMbl MOHSITHH,
yMEHME pemarh MpoOieMHble curyanuu. OCBOEHHE JaHHOTO YPOBHSI pe3ylbTaToOB OOy4YeHUs
JIOJDKHO oOecneunTh (pOpMHUPOBAHUE 3aTUIAHUPOBAHHBIX KOMIIETEHIIMN U TIO3BOJIUT 00yJaromemMycs
Ha MUHUMAaJIbHOM YPOBHE CaMOCTOSITEIbHOCTH U OTBETCTBEHHOCTH BBINIOJIHATH 3aJaHMSL.
Tosviuennsiti | yposens — yriy6nser u odoramaer 6a30Bblii YpoBEHb KakK 10 COJIEPXKaHUIO, TaK U
no TriyOMHe MNpopabOTKH MaTepuana AUCHMIUIMHBL. OTO TPOMCXOAUT 3a CYET BKIIOYCHUS
JIOTIOJTHUTENbHON MHpopManuu. J[aHHBIN ypoBeHb TpeOyeT yMeHHUs pemaTh NpoOjeMbl B pamKax
Kypca U CMEXHBIX KypCOB TIIOCPEJICTBOM CAMOCTOSTEIbHOM TIIOCTAaHOBKM ILI€M M BbIOOpa
nporpamMMbl  JielicTBuil. OCBOEHME JaHHOTO YpPOBHS pEe3yJbTaTOB OOyYEHHUS TMO3BOJMT
oOy4aronemMycsi MOBBICUTh YPOBEHb CAaMOCTOSITEIbHOCTH W OTBETCTBEHHOCTH [0 TBOPUYECKOTO
[IPUMEHEHUs 3HAaHUN U YMEHHU.

2.2.1.2. [Inanupyemsble pe3yJIbTaThl 00yuYeHHs (MHIUKATOPHI) MO JUCHUILINHE 2

Kon n
HAHMMEHOBaHMe IInanupyemblie pe3yabTarbl 00y4eHHs (MHANKATOPHI)
KOMIIEeTCHIIUH
OIIK-1. Cnocoben Bba3oBblii ypoBeHb IloBbIICHHBIH YPOBEHb
(bopmMynupoBarh 1 3uamo: 3uamo:
pelars 3ana4u, o OCHOBHBIE  (husndeckue J OCHOBHBIE TIOHATHUS, 3aKOHBI

18



OTHOCSIIIIUECS K
poheCCHOHANBHO
W IeITeIbHOCTH,
MIPUMEHSIS
(byHIaMeHTalbHbIE
3HAHUS OCHOBHBIX
3aKOHOMEPHOCTEN
Pa3BUTHUS IPUPOJIBI,
YesoBeKa 1
oOmiecTBa

SIBJICHUSI U OCHOBHBIE
3aKOHBI (DU3UKU; TPaAHUIIBI
WX IPUMEHUMOCTHU

J OCHOBHBIC TIOHATHUS W
3aKOHBI bu3uKy,
MIPUMEHUTETHEHO K
BO3HUKAIOIIUM
TEXHUYECKUM 3a/1auaM;

J COBPEMEHHYIO Hay4YHYIO
KapTUHY MHUpPa Ha OCHOBE
OCHOBHBIX IMOJIOKEHUH,
3aKOHOB u METOJIOB
(bu3NIeCKUX HayK

Ymemn:

®  QHAIM3UPOBATH HAYYHO-
TEXHUUYECKYIO HH(POPMAIIHIO,
CBSI3aHHYIO C (PU3NYECKUMU
METOJIaMH PEIICHHS
poheCCUOHAIBHBIX 3a/1a4;

®  1CIOJIb30BaTh 3HAHUS O
bu3NUECKUX SBICHUAX U
mporeccax Ajsi 00ecreueHus
cBoel podecCHOHATBHOM

JIESITEIIbBHOCTH
Brnaoemy:
° METOIAMHU aHAIN3a

(UBUYECKUX SIBJICHUH B
TEXHUYECKUX YyCTPOMCTBAX
U CUCTEMAX;

. MeToAaMH 00paboOTKU U
AHAJIN3a ONBITHBIX JTAHHBIX
C IPUMEHEHUEM
COBPEMEHHBIX
UH(OPMAITMOHHBIX
TEXHOJIOTUI

u MOJIeNTU MEXaHHUKH,
JJIEKTPUYECTBA M MarHeTH3Ma,
KoJieOaHui u BOJIH,
CTaTHCTHUYECKOH  (pU3MKH |
TEPMOJIMHAMHUKH;

J OCHOBHBIE dusnyeckue

BEJIMUMHBI W (PU3UYECKHE
KOHCTaHTBI, WX ONpEJeIICHuE,
CMBICJI, CITOCOOBI U €IMHHUIIBI MX
M3MEpEHHUS;

° byHIaMeHTaIbHBIE
(u3HYECKUEe ONBITHI, KX POJIb B
Pa3BUTHU HAYKH;

. HAa3HAYCHUE W  TPUHIUIIBI
JEACTBUSA BaKHEUIITNX
(bu3mIecKux mpudopoB.

Ymemn:

® OOBSCHUTH OCHOBHBIE
HaOJIr0JaeMble IPUPOIHBIC U
TEXHOTCHHBIC SIBJICHUS 1
3¢ (HEKTHI ¢ MO3UIHIA
(byHIaMEHTATBHBIX (PU3HIECKIX
B3aMMO/ICHCTBUI,
MCTOJIKOBBIBATH CMBICIT
(bu3NUECKUX BEIMYMH U
TIOHSITHI;

®  3anKCHIBaTh YPaBHEHUS IS
(bU3MUECKUX BEIINYUH,
3alMCHIBATH YPABHEHUsI TIPOIIecca
Y HaXOJUTb €r0 PEIICHHE;

e pabotaTh c NpHOOpamMu U
000pyI0BaHUEM COBPEMEHHOM
¢bu3ngeckoit nadboparopuu;

®  HCIIOJB30BATh PA3JINUHbIC
METOJTUKH (PU3NUECKUX
u3MepeHnit 1 00paboTKH
OKCIIEPIMEHTAIIbHBIX JIaHHBIX, B
TOM YHCIIE C IPUMEHEHHEM
KOMIIBFOTEPHOM TEXHUKU U
MH(POPMAIMOHHBIX TEXHOIOTUH
TIPH PEIICHNH 33/1a4;

®  1CIOJb30BaTh METOMbI
bu3IUecKoro u
MaTeMaTHIeCKOro
MOJICIIMPOBAHHUS, a TAKXKE
MPUMEHSITH METOIBI (P3HKO-
MaTeMaTH4eCcKOro aHaJlnu3a K
PEIICHHIO0 KOHKPETHBIX
€CTECTBEHHOHAYUHBIX U
TEXHUYECKUX TTPOOIIEM

Bnaoemy:
o HABBIKAMU HCIIOIH30BAHUS
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METO0B (PU3NIECKOTO
MOJICIIMPOBAHMS B WHKCHEPHOM
NPaKTUKE;

o NPUMEHEHHS OCHOBHBIX
METOJIOB (hU3UKO-
MareMaTu4ecKoro aHaau3a Jjis
pEIICHHSI €CTECTBCHHOHAYYHBIX
3ajad;

o NIPaBUIILHOMN KCILTyaTalliH
OCHOBHBIX NPHOOPOB U
000pyIOBaHUS COBPEMEHHOMN
(bu3nIecKoii 1adopaTopuu;

00pabOTKM ¥ UHTEPIPETALIIH
pe3yNIbTaTOB HKCIIEPHUMEHTA, B TOM
YHCJIe C PUMECHEHUEM
KOMIIBIOTEPHOU TEXHUKHU U
WH(POPMAITMOHHBIX TEXHOJIOTHH.

OIIK-2. Cniocoben
(hopMaM30BBIBATH
U peniath 3aJa4u,
OTHOCSIIECS K
npodeCcCHOHATBHO
U e TEIbHOCTH,
HCIIONb3Yysl METOJIbI
MOZEIUPOBAHUS U
MaTeMaTHIEeCKOTO
aHaJIu3a.

3namo.
. ¢uznueckue OCHOBBI
Cpe/CTB nepeaadu
uH(popManuu 51

0COOCHHOCTH  (PU3MUECKHUX
3¢ (HEeKTOB U SBICHHIA
Ymemn:

®  BBISIBUTH (PU3UYECKYIO
CYIIHOCTb TIPOOJIEM,
BO3HUKAIOIIUX B XOJIE
poheCCUOHATIBHOM
JeITENLHOCTU U TIPUBIIEKATh
JUTSL KX PETICHUS
COOTBETCTBYIOIIUN (PU3UKO-
MaTeMaTUYECKU anmapar;

® IUIAHUPOBATH U MPOBOJIUTH
HKCTIEPUMEHT Ha OCHOBE
(U3NYECKUX METOJIOB
uccleoBaHus1, 00padoTKy,
AHAJIN3 U TIPEICTABICHUE
PE3YIIBTATOB C
MIPUBJICICHIEM
COOTBETCTBYIOILIETO
MaTeMaTHIeCcKOro arapaTa

Brnaoemu:

® METO/JaMHU aHaIH3a
(UBUYECKUX SBJICHUH B
TEXHUUYECKUX YCTPOHCTBAX
U CHCTEMax.

3uams:

) dbyHIaMeHTaIbHBIC
¢bu3nyeckrue NOHATUS U TEOPUHU
KJIACCUYECKOM M COBPEMEHHOU
(bu3UKH.

Ymemn:

®  CIOJIb30BaTh 3HAHUS O
COBPEMEHHOI (PU3NIECKOM
KapTUHE MHUPA U BOJIIOLUU
Bceenennoi, NpocTpaHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSIX,
CTPOEHMH BELIECTBA JIIs
IIOHUMAaHUsI OKPY>KarOLIEro MUpa
U SIBIICHUM TIPUPO/IBI;

® [PUMEHSTH (PU3NKO-
MaTeMaTU4eCKHe METObI UL
CO3JIaHUs1 HOBBIX CPEJICTB
W3MEPEHUS, METOJIOB U3MEPEHMS
Y METOJMK U3MEPEHUH,
pa3zpabaThIBaTh U Mpejiararb
IUIaH MPOBEJECHUS (PU3NUECKOTO
uccieioBaHus, (PopMyIupoBaTh
BBIBO/IbI, OLICHUBATh
COOTBETCTBHE BBIBOJIOB
MOJTY4YEHHBIM JIaHHBIM,
OLIEHMBATh HAYYHYIO U
IIPUKJIAIHYIO 3HAYMMOCTb CBOEH
pa3paboTKH.

Bnaoemy:

MeTOoAaMHu (PU3UKO-MATEMATHIECKOTO
OMMCAHUS U MOJICTTUPOBAHUS
IIMPOKOT0 Kiacca (pu3nueckux
SIBJIEHUW W MPOLIECCOB,
OTIpENIeNSIOIUX TPUHITUIBI PAaOOTHI
pa3IMYHbIX TEXHUYECKUX YCTPOUCTB.
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OIIK-3. Cnnocoben 3uamo: 3uamo:
HPOBOJIMTE . OCHOBHBIE MIPUHLIMIIBI . TEOPETUUYECKUE OCHOBBI,
HCCIEI0BAHUS 1 npoBeaeHusT  (hU3NUECKOro OCHOBHBIE€ TMOHSTHS, 3aKOHBI U
e —— JKCIIEPUMEHTa U METO/BI MOJEIN MEXAHUKH,
HU3MEPEHUI pa3IMYHBIX MOJIEKYJISIPHOM buzukw,
PeHICHHA (bU3HYECKUX BEIINYNH; JJIEKTPUYECTBA U MarHeTusma,
IPUKTIaHBIX o OCHOBHBIE METOIBI TEOpUU KoJIeOaHUHl U BOJH,
VMH)KEHEPHBIX 33]1a4 du3HyecKnx TEPMOTUHAMUKU u
OTHOCSIIIIUXCS K UCCIIE0BAHUN. CTaTHUCTUYECKOUN (PU3UKU;
poheCCHOHAIBHO Ymemn: . METO/IOB TEOPETUYECKHX U
u JeATeIIbHOCTH, ® [IPOBOAUTH KOMIIBIOTEPHOC SKCIICPUMCHTAJIbHBIX
BIJTIOUAsT MOJCIIMPOBAHUC HCCIICIOBAHUH B (bI/I3I/IKe.
(H3UYECKHX TIPOLIECCOB U Ymemp:
IIPOBEJICHUE
. 00BEKTOB HCCIIEIOBAHUS, ® [IOHMMaTh, U3JIaraTh U
H3MCPCHHIH, UCIIOJIb30BaTh KPUTHYECKH aHAJIM3UPOBATh
ITAHUPOBAHKC 1 UH()OPMALOHHEIE 0a30ByI0 00LIEPHU3UIECKYIO
MIOCTaHOBKY TEXHOJIOTUH B CBOEH MH(pOpMAIIHUIO;
9KCIIEPUMCHTOB, IpeIMETHOM 001acTH; ®  [10Jb30BATbCSA TCOPETUUCCKUMU
HHTEPIIPETALIHIO Bnaoemy: OCHOBaMH, OCHOBHBIMU
IOy IEHHBIX . ¢busuKo- MOHATHSIMH, 3aKOHAMU U
DE3YIBTATOR MaTeMaTUYECKUMU MOJIETISIMU (PU3UKH.
MEeTOoAaMH JIJIst Bnaoemy:
KOMITBIOTEPHOTO (bU3MYECKUMU U MaTeMaTUYECKUMU
MOJIETTUPOBaHUS B MeToJlaMu 00pabOTKH U aHaIU3a
npodeCCHOHAIBHON nH(popManuu B 001acTH 001IeH
JIEATEIbHOCTH. (bu3uKH.
2.2.1.3. Coaep:xkaHue TUCHUTLTAHBI 2
Kon Paznen, tema
pasaeia, . — Coaepixanue
TeMBbI
Mexanuueckoe IBUKEHHE Kak MpocTeifias ¢popma IBUKEHUS
Marepuu. llpencraBineHue o CBOWCTBAX MNPOCTPAHCTBA U
BPEMEHH, JICKAIIME B OCHOBE KJIACCUYECKOM MEXAHUKH.
®usznyeckue MOJENW: MarepualbHas TO4YKa, CHCTEMa
P1 Kunematuka MaTepUaIbHBIX TOYEK, a0COIOTHO TBEPOE TEIO.
MaTepUaIbHOU TOUKU Cucrembl otcuera. Ilepememenue u nyTh. Tpaexkropus
nBuKeHUs. CKOpOCTh M YCKOPEHHE MaTepUalbHOM TOUKH, KaK
MIPOU3BOJIHBIE pajuyca-BeKTopa 1Mo BpeMeHUu. CKOpoCTb U
YCKOpPEHHE IpU KPUBOJMHEMHOM JBWXKEHHHU. HopmanpHOE U
TAHI€HIINAJIbHOE YCKOPEHUS.
WNuepunanehbie cucrembl otcuera. Macca Ttema. Cuia.
[IepBb1it 3akoH HeroTtoHa. MHepnus. Bropoi 3akoH HeroToHA.
NMnynsc Tena U uMmyinsc cuibl. Tperuit 3akoH HeroToHa.
Yrpyrue cuibl, CHIIbl TATOTEHUS, CUJIbI TPEHHUS.
P JnHamuka matepuanbHOl | BHelIHME U BHYTpeHHUE CWibl. L[eHTp mMacc MexXaHMYeCKOH
Touku. PaboTa u sHeprust | cucteMbl M 3aKOH €ro JBWXKEHMs. 3aKOH COXpaHEHUs
HMITYJIbCA.
PabGoTa mocrossHHON W TIepeMeHHOU CHITbl. MOIIHOCTD CHJIBI.
Kunernueckasi sHEpruss MEXaHUYECKOW CUCTEMBI U €€ CBSI3b C
paboToOi CWJI, NPUIOKEHHBIX K CHCTeMe. OHeprusi Kak
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YHHUBEpCalTbHAs Mepa pa3iudHbX (OpM JBIDKEHUS U
B3alMOJICHCTBHU.

ITone xak Qopma Marepuu, OCYIICCTBISIONIAS CHIOBOEC
B3aNMO/ICHCTBUE MEXIy YacTULIaMU BElIEeCTBA.
KoncepBatuBubie © jauccUnaTHBHbIE CWibl. Jluccumnanus
sHepruu. IloTeHuunanbHas >Heprust MaTepuaibHOW TOYKH BO
BHELIHEM cuiIOBOM rnosie. Cesa3b nomeHyuanbHol 3Hepeuu ¢
KOHCEp8AMUBHOL CUNOU, Oelicmeyroujeli Ha MAamepuaibHy
mouxy. Ilonamue o epaduenme cKaiapHou  QyHKyUU
KOOpOuHam.

[MoTennmanpHas dHEPrus ymnpyro ae(GpopMHUpPOBAHHOTO Tela,
JIBYX B3aMMOJCHCTBYIOIIMX MAacc, IMOJHITOrO Haj 3emiiei
tena u 3emnn. ['paduyeckoe mpepcraBieHNe MOTESHITUATBHON
sHepruu. [loTeHanbHbIe «IMbI» U «0apbepbI».

3akoH COXpaHEHUs MEXaHUYECKON SHEPTUH.
OO6medus3ndeckuii 3aKOH COXPAHEHUS DSHEPruu. 3aKOHBI
COXpaHCHHS KaK TMposiBIeHWE (yHIAMEHTAIbHBIX CBOWCTB
npocTpancTBa U Bpemenu. Coynapenue abCoIOTHO YIPYTUX U

HEYNPYTuX Tel.

P3

MexaHuka TBEPAOTO TCJIa

VYTIIoBbIE CKOPOCTh M YCKOPEHUE, UX CBSI3b C JIMHEHHBIMHU
CKOPOCTSIMM U YCKOPEHMSIMM TOYEK BpalllAIOLIErocsl Teda.
MOMEHT CHJIbl 1 MOMEHT UMITYJIbCa MEXaHUYECKONH CUCTEMBI.
MoMmeHT wuHepuMH Tella OTHOCUTENBbHO ocH. Teopema
reitnepa. MomeHT wumnyabca Tela  OTHOCHTEIBHO
HENOJBWXHOM ocu  BpameHus. OCHOBHOE ypaBHEHHE
JUHAMHUKK ~ BpallaTeJbHOTO  ABWXKeHUA. KuHeTmdeckas
SHeprus Bpaularomierocss Tena. PaGota mpu BpalaTelbHOM
JBUKCHHUH. 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCA.

T'upockonuueckuii 3¢pgpexm. Ilonamue o npeyeccuu.

P4

DIIEMEHTHI CIIEIHATbHOM
TEOPUU OTHOCUTEIBHOCTH

MexaHuueckuil PUHIIMIT OTHOCUTENbHOCTH. [IpeoOpa3oBanue
lanunes.

[locTynmatel  cnenuanbHOM  TEOPUM  OTHOCHUTEIBHOCTH.
[IpeobpazoBanne Jlopenna. CrenctBust u3 mpeoOpa3zoBaHUM
JlopeHna (OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH COOBITHH,
OTHOCUTENBHOCTh  JUIMH HW  TPOMEXYTKOB  BPEMEHH).
[IpocTpaHCTBEHHO-BpEMEHHOM MHTEPBAl. PelsITUBUCTCKUI
3aKOH CJIOKEHHUSI CKOPOCTEM.

OCHOBHOH 3aKOH PENATUBUCTCKON AMHAMUKH MaTepHATbHOU
TOYKH. PeNsITUBUCTCKOE BBIPAKEHHE ISl KHWHETUUYECKOU
SHEpruu. DHeprusi cBsi3u cucteMbl. COOTHOILIEHHUE MEXIY
IIOJIHOW DHEpPrued M HUMIYJbCOM d4acTulbl. [ 'paHuIbI
MIPUMEHHUMOCTH KJIACCUYECKON MEXaHUKH.

Ps

DJ1eMEHTHI KI1acCHYeCKOM
cTaTuCTHKU MakcBera-
bonbnmana. SIBnenus
MEepeHoca B razax

CraTucTHYeCcKuil u TEPMOJIUHAMUYECKU I METOBI
HCCIIEI0BAHUS MaKpOCKOITUYECKHUX CUCTEM.
TepMmoauHamuueckue napameTpbl. PaBHOBECHBIE COCTOSIHUA U
npoueccsl. Maeanbuslii ras.

Pacnpenenenne Makcpemia. Pacnpenenenue yactuip 1o
CKOPOCTSIM M DJHEpPIrUsM TEIIoBOro JBHkeHUs. CKOpocTH
TEIJIOBOro ABMKeHU MoiieKysl. Onsit lITepHa.

OCHOBHOE ypaBHEHHE MOJEKYJIIPHO-KMHETUUECKON TEOpUH
HWJCaNbHBIX Ta30B. MOJEKYJIApHO-KHHETHYECKUI  CMBICI
teMriepaTypbl. OCHOBHOE YpaBHEHUE COCTOSIHUS HCaTbHBIX
ra3oB. M3omporeccsl B HIealbHbIX ra3ax. I'a30Bble 3aKOHBI.
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Uwncno creneHeil cBOOOABI MOJEKYN. 3aKOH PaBHOMEPHOTO
pacrnpesesieHuss SHEpPruu IO CTENeHSM CBOOOIbI MOJIEKYIL.
Cpenusis KHHETUYECKast SHEPT s MOJICKYJI.

WNneansHplii r1a3 B moje TAroreHus. bapomerpuueckas
¢dopmyna. 3akoH bonbiMana s pacmnpeneneHuss 4acTUIl BO
BHEILIHEM NOTeHIHaIbHOM noJie. OnbiTel [leppena.

CpenHee 4rCIO CTOJIKHOBEHHH W CpeAHAA JAJMHA CBOOOTHOTO
npobera Monekyn. Bpems penakcanum. Bakyym. SBieHus
repeHoca B TEPMOJAMHAMUYECKH HEPABHOBECHBIX CHCTEMaXx.
OnpiTHble  3akoHbl UG @dy3un, TEIJIONPOBOAHOCTH U
BHYTPEHHEro TpeHus. MOJeKyIsipHO-KMHETHYECKasi TEeOpus
3TUX SIBJIEHUH. 3aBUCUMOCTh KOX(p(UIUMEHTOB IMepeHoca OT
JABJICHUS U TEMIIepaTyphl.

Mexanusm nuddy3un B razax, >KUIKOCTSIX U TBEPIbIX Telax.
Bsi3K0CTh ra3oB M XKUJKOCTEM.

P6

OCHOBHBIE 3aKOHEI
TEPMOJMHAMUKH.
PeanbHrble ra3bl

OOpatumbple U HeoOpaTHMblE, KPYIOBBIE M HEKPYTIOBbIE
npoueccel. Pabora rasa rnpu ero paciivpeHuH.

KonnuectBo Temotel. BHYTpeHHSIsI SHEprusi CHCTEMBI.
BuyTpeHHss sHeprus uaeanbHoro rasa. TenaoeMKoCTb.
[lepBoe Hayano TepMoauHaMUKH. [IpuMeHeHHE MEpPBOTO
Hayajla TEPMOJMHAMHUKU K HM30MpOIleccaM HIEAbHOIO rasa.
AnmabaTHBIN mporiecc.

3aBUCUMOCTh TEIUIOEMKOCTH HJAEAJBbHOIO Ta3a OT BHJA
mpoliecca U3MeHeHus: ero coctosHuda. Kiaccuueckas Teopus
TEIUIOEMKOCTEN UI€alIbHBIX [a30B U €€ OTPAaHUYEHHOCTb.
Bropoe Hawano TtepmomuHamuku. HeoOpatumocts U
HaIPaBJIEHHOCTb CaMOIIPOU3BOJIbHBIX IIPOLIECCOB B
3aMKHYTBIX CHUCTeMaX. TepMOAMHAMUYECKAs BEPOSTHOCTh
MaKpOCOCTOSIHUSL. DHTponus. Pacuer u3MeHeHUs! SHTPONUU C
MTOMOIIIBIO UHTETpalia IPUBEICHHBIX TETIOT.

Hwukn Kapuo. KIIJI naeanbHON TErioBOW MamvHbL. Tperbe
Hayaluo TePMOJUHAMUKU.

Omcmynnenus om 3aKoHO8 uodeanvHulx 2azos. Cunbl U
NOMeHYUAaNbHAs 9Hepeus MENCMOJLEKYISIPHO20
g3aumooeticmsus.  Ippexmusnvlil  ouamemp  MOAEKVIL.
VYpasnenue Ban-oep-Baanvca. Cpasnenue uzomepm Ban-Oep-
Baanvca c sxcnepumenmanvnvimu.

Buympennss  omepeus  peanvmoco  eaza. Kpumuueckoe
cocmosinue. Pazosvie nepexoovl. Tennosoe osudxceHue yacmuy
8 JcuokocmaAx u meepovix menax. OcobenHocmu HUoKo2o u
meepooco  cocmosanuti  eewjecmea.  Kpucmaniuueckas
peuiemxka.

P7

DJIEKTpOCTaTUKA

Onextpuueckuid  3apsia.  JuckpetHocTs  3apana.  3akoH
COXpaHEeHHs 3apsna. BsaumopeiictBue 3apsnoB.  3aKkoH
Kynona. DIIEKTPOCTATUYECKOE noJe. [TpunImn
cynepno3unyy. HanpskeHHOCTh 3J€KTPOCTaTHYECKOIO MOJIS.
Pacuer snexTpocTaTHYeCKUX MOJEH METOAOM CYNEpPIIO3ULINU.
[Tone ANEKTPUYECKOTO TUTIONS. Ilorox  BekToOpa
HanpsbkeHHOCTH. Teopema ["aycca [uisi 37€KTpPOCTAaTUYECKOTO
1oJisl B BaKyyMe U ee NMpUMEHEHHue K pacuery mojeid. Pabora
CHJI 3JIeKTpocTatuyeckoro mois. Llupkymsiuust BekTopa
HanpspKeHHOCTH. [loTeHnman 3IeKTpoCTaTHYECKOro  IOJs.
[ToTeHIIMAnpHBI  XapakTepP  AJIEKTPOCTATHYECKOrO0  MOJIA.
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HanpskeHHOCTh  37IEKTPOCTATHYECKOTO TOJIsE KaK TPaJUeHT
MOTEeHIIUANIA.

CBoOosHBIE W  CBSI3aHHBIC 3apsibl B JUAJICKTPUKAX.
JIMPNEeKTpUKH. Turnbl JIADTICKTPUKOB. [Tonspuzanus
JIMAJIEKTPUKOB. Bekrop mnonsgpuszauuu. Jusniektpuyeckas
BOCHPUUMYHUBOCTh  BEIIECTBA. BEKTOp  3JIEKTPUYECKOro
cmenieHus. Teopema I'aycca Ui 2I€KTPOCTATHYECKOTO IOJIA
B awdnekTpukax.  OTHoOcuTenbHas  AMAIEKTpUYECKas
IIPOHULIAEMOCTD CPEJIBL.

Yenosus ma epanuye paszoena 08yx OusieKmpuyeckux cpeo.
Husnexmpuku ¢ ocobvimu ceoticmeamu. CecnemodneKmpuKu.
IIve3zo0on1exkmpuueckuti 3¢gpgpexm.

[lone BHyTpM DpOBOAHMKA M Yy €ro IOBEPXHOCTH.
Pacnipenenennie 3apsiga B MNPOBOJHHUKE. JIEKTPOEMKOCTb
YEIMHEHHOr'0 MPOBOJAHUKA. B3auMHas 3J1€KTPOEMKOCTh JIBYX
npoBoAHUKOB.  KongeHcartopbl. DHeprus  3apsiKeHHbBIX
MIPOBOJHHUKOB: YEIMHEHHOIO IPOBOAHMKA, KOHJAEHCAaTOpa U
CUCTEMBbI IPOBOJHUKOB. DHEPIHsl DNIEKTPOCTATHIECKOTO MOJIS.
O06beMHas II0THOCTh SHEPTUH.

P8

TTocTosHHEBINI
BJIEKTPUYECKHUIN TOK

[Toctrosinublil snexTpuueckuid Tok. Cuna Toka. [ImoTHOCTH
TOKa. YCIOBUS CYIIECTBOBAHMS JJICKTPUYECKOTO TOKA.
CropoHHue cujabl B DOIEKTPUYECKON 1enu. Pa3HocTb
MOTEHIIMATIOB,  AJICKTPOJBIDKYINAs  CWUJIa,  HANpPSDKEHHE.
O6061menHbIH 3akoH OMa B HHTETpanbHOM Gopme. 3akoH Oma
B JIOKadbHOM ¢opme. Pabora m MOIIHOCTH TOKa. 3aKOH
Jxoyns-Jlenna. 3akon [[xoynsa-Jlenna B nokansHOM (opme.
PazserBnennass nenb. IlpaBuma  Kupxroda. Pacuer
Pa3BETBICHHBIX IICTICH.

Knaccuueckas snekmpounas meopus 31eKmponpoeooHocmu
Memanios u ee onvimuvie 060cHo8aHus. Bvleod 3axonos Oma
u Jorcoyna-Jlenya uz 21eKkmpoHHbIX npedcmasieHui. 3aKou
Buoemana-®panya. 3ampyonenus Kiaccuueckou meopuu
9NeKMPONPOBOOHOCU — MEMAllos. Paboma 8b1X00a
NeKMPOHA U3 Memauid. OMUCCUOHHble S6leHUue U Ux
npumeHenue.

Onexmpuueckuti mok 6 eazax. Monuzayus u pexomoOuHayus
monexkyn 6 eaze. Iloosusicnocms  HOcumeneu — 3apAoa.
Hecamocmosmenvuwiti  u  camocmosmenvuvili  2a308ble
paspsovl. Ilnasma. TepmoaneKmpouHas dIMUCCUSL.

P9

SJICKTpOMaFHeTI/IBM

MaruuTHOoe nosie. BeKTop MarHuTHOM MHAYKIMU. MarHuTHBIN
MOMEHT KOHTypa ¢ TOKOM. MarHuTHOe MoJie 3JIEMEHTa TOKA.
3akoH buo-CaBapa-Jlannaca u ero mpuMeHEHHWE K pacuery
MAarHUTHOTO MOJiA. MarHuTHOe TMoJie MOPSIMOJIUHEUHOTO
MIPOBOJHUKA C TOKOM. MarHuTHOE 10JIe€ KPYrOBOI'O TOKA.
[upkynsauus BeKTOpa MarHUTHOW MHAYKIMH. 3aKOH IOJHOTO
TOKa JJI1 MarHUTHOTO TOJIS1 B BAKyyM€ U €ro NPUMEHEHUE K
pacdeTy moJig COJICHOMJA M Topouja. BuxpeBol Xapaktep
MAarHUTHOTO IOJIS.

3akoH Awmrnepa. B3anmoperictue MapajuIeIbHbIX
MPOBOAHUKOB ¢ TokoM. OmpeneneHue eAWHUIBI TOka — 1
amriep. KoHTyp ¢ TOKOM B MAarHUTHOM IIOJ€. OHEpPrus
B3aUMOJICMCTBHUSI KOHTypa C TOKOM B MAarHUTHOM IIOJIE.
Teopema I"aycca nnst MarautHOTO TIoJist. PaGoTa nepemenienust
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MPOBOJIHUKA M KOHTYpa C TOKOM B MarHUTHOM II0JI€.
Cuna Jlopenna. /IBr>keHue 3apsKEHHBIX YaCTHUI] B MATHUTHOM
none. IlpuHuun  AEMCTBUS — LUKIMYECKMX  YCKOpPUTEIEH
3apsokeHHBIX  yacTull. Jddext Xosmma. IlpuHiun paboTs
MI'I-reneparopa.

Marnetuku. XapakTepUCTUKH MarHUTHOTO TOJI B BELIECTBE.
HamaramyeHHOCTb. MaruuTHas BOCIIPUUMYHUBOCTb.
HanpsixenHocTs MarHuTHOTO OJIS B BEILECTBE.
OTHocuUTENbHAsT ~ MarHuTHAs  MPOHUIIAEMOCTb  CPEJIbL.
OpoumanvHulli  MACHUMHBIL U MEXAHUYECKUU MOMEHMbl
anekmpona 6 amome. Opbumanvhoe  2UPOMACHUMHOE
omnowenue. Onvim Dunwmenna-oe Iaaza. Cnunogvle
Maz2HUMHblIE MOMEHMDbI.

AtoM B MarHUTHOM moje. Jlua- W mapaMarHeTHKH.
DneMeHTapHasi Teopusl JUaMarHeTu3Ma. JJIeMeHTapHas
Teopust ~ napamarerusma.  ®eppomarHetuku.  Kpupas
HAMarHM4uBaHusA. MarHutHelid rucrepe3uc. Msrkue wu
KECTKHEe MarHuTHble Marepuanbl. Touka Kropu. JlomeHsl.
[TonsiTHE O CIMHOBOM MpUpPOJEe PeppoMarHeTu3ma.

SABnenue 3JIEKTPOMAarHUTHOM MHIYKIUU. 3aKkoH
anexkTpoMaruutHoM wuHAyKuuu Dapazges. 3akoH JleHma.
Bo3nuknosenne 3/1C UHIYKIMU B IPOBOJHUKE, TBUKYILIEMCS
B MarHUTHOM II0JI€ ¥ B paMKe, paBHOMEPHO BpalllaoIiencs B
OJIHOPOJIHOM MarHUTHOM I1OJI€.

Camounnykuus. MTHAYKTUBHOCTh KOHTYpa. 3aKOH U3MEHEHUS
TOKa TpPU 3aMbIKAHUU U pa3MblkaHUM 1enu. CKuH-3QeKT.
B3anmuasg nnaykuus. BzauMHas MHIYKTUBHOCTb.

DHeprus CHCTeMbl TPOBOJAHUKOB C TOKOM. OObemHas
IJIOTHOCTb SHEPTHH MAarHUTHOTO TOJIS.

O060061eHre 3aK0Ha IEKTPOMAarHUTHON MHAYKIMU. Buxpesoe
anektpudeckoe nose. berarpon. Tok cmemenus. YpaBHEHHs
MakcBemia 1l 3JEKTPOMArHUTHOTO TOJS B HMHTErpaIbHOU
¢dbopMe u X GU3NUECKUN CMBICT.

P10

Mexannueckue 1
ANEKTPOMATHUTHBIE
KOJIeOaHNsA

Ilonatue o koneOaTenpHBIX IMpoleccax. | apMoOHHUECKHE
kojeOanusa. KuHemaTnka  TrapMOHHUYECKHMX  KOJeOaHUH.
HuddepenunanbHoe ypaBHEHHE TapMOHHUYECKUX KOJICOAHUH.
[IpyxuHHBIA, MaTeMaTHUYECKUM M (U3NYECKUH MAasSTHUKH.
DOHeprust rapMOHHMYECKHX KojeOaHuil. MeTon BEKTOpPHBIX
nuarpamm. KomruiekcHast ¢opMa npeacTaBieHusi KojaeOaHuu.
CrnoxeHne rapMOHMYECKHX KoJeOaHW OJHOr0 HaIpaBIICHMS
M OJMHAKOBOM dYacToThl. buenwns. CroxxeHue B3aUMHO
NEePIEeHANKYIApHbIX Konebanuil. CBOOOAHBIE 3aTyxarolue
kosneOanus. [uddepeHunanbHoe ypaBHEHHE 3aTyXaroIIUX
KonebaHuii u ero pemeHue. JlorapupmMuueckuii ITeKpeMeHT
3aryxaHus. Jugpgepenyuanvroe ypasnenue GblHYICOEHHBIX
Konebanul. Amnaumyoa u aza 6viHYIHCOEHHBIX KOIeOAHUI.
Pezonanc.

OnexkTpuueckuil  koneOaTenbHBIH  KOHTYp.  CBOOOJHBIE
ANEKTPOMAarHUTHbIE KoJe0aHUS B 3aKPBITOM HICAIbHOM
Kosie0aTeIbHOM KOHTYpe. 3aTyxarolllde 3JIEKTPOMarHuTHBIE
KojeOaHus. 3aBUCUMOCTh YacTOThl 3aTyXaloUIMX KosieOaHUil
OT COIPOTUBIIEHUS. ANEPUOJUYECKUN Pa3ps]l KOHJEHcATOpa.
Buinyoicoennvie sanekmpuieckue konebanus. Pesonanc moxka u
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HANPANCEHUAL.

P11

Bonusl

Bonnoseie mporeccel. OOpa3oBaHue BOJIH B YIPYroil cpene.
[IpomonbHbIE W TOmEpeyHble Oerymue BOJIHBL. BOIHOBBIE
noBepxHocTd. DpoHT BonHbBL. dDazoBasg ckopocTh. JlnHa
BOJIHBI. BosiHoBOE YHUCIIO. [TpunIIMI ['toiirenca.
Cunycouganbtple (TapMOHHMYECKHE) BOJHBL. Y paBHEHHE
Oerymieid BoimHbL. BomHOBOe ypaBHeHHe. Jlucriepcusi BOJIH.
DOHeprus BoyiHbL. [IpuHIMI cyneprno3uuuu BoJIH. BoiHOBOM
I1aKeT. I'pynmnosas CKOpOCTb. KorepeHTHOCTS.
HNutepdepennius BosH. CTOsIYME BOJIHBI. Y paBHEHUE CTOSUYECH
BOJIHBL. VI3MeHeHue ¢a3bl MpH oTpakeHHH BOJHBI. KonebaHus
CTPYHBI.

BoisiHOBOE ypaBHEHHE 3JIEKTPOMArHUTHOM BOJIHBI. Y pPaBHEHHUE
IJIOCKOM MOHOXPOMATUYECKOW 3JIEKTPOMArHUTHOW BOJIHBI.
OcCHOBHbBIE CBOMCTBA AJIEKTPOMArHUTHBIX BOJH. DHEprus H
WHTEHCUBHOCTb AJIEKTPOMArHUTHOM BOJHBI. 1I0TOK sHeprum.
Bekrop IloliHThHra. JlaBiieHME 3JIEKTPOMArHUTHBIX BOJIH.
W3nyyenue nunods.

2.2.1.4. SI3pIk peanu3anuu NpPorpaMmbl
[Iporpamma qUCHUIIIMHBI pEaIM3yeTCs Ha TOCYIapCTBEHHOM s3bike Poccuiickoit deneparnumu.

2.2.2. YYEBHO-METOAUWYECKOE U HWH®OPMALIMOHHOE OBECIEYEHME
JUCIHUIIVIMHBI PU3UKA

DJIeKTPOHHBbIE pecypchbl (M31aHMs)

1.

Crapony6nesa, I'.II. Kypc neknmii mo ¢usmke: MEXaHWKa, MOJICKYJSIpHAs (U3HKa,
TepMoanHamMuKa. DnekTpudectBo U marHetusMm / I'.I1. CraponyOuesa, A.A. XalieHko ;
®denepalibHOE TOCYJApPCTBEHHOE OIOKETHOE 00pa30BATEIbHOE YUPEXKJIECHHUE BBICIIETO
npodeccuoHanbHOro o0pazoBaHust CTaBpOIOIBCKUN TOCYIAapCTBEHHBIM —arpapHbIii
yHuBepcureT. — CraBponosnb : CTaBpONOJbCKUNA TOCYNapCTBEHHBIH arpapHbIi
yauBepcutret, 2017. — 169 c. : un. — Pexum pgoctyna: nmo mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=485008.

Huxkepos, B.A. ®usuka a1 By30B: MeXaHMKa M MOJEKyIspHas ¢usuka : [16+] /
B.A. HuxepoB. — Mockga : JlamkoB u K°, 2019. — 136 c. : un. — Pexxum nmoctyma: 1o
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=116499.

Hukepos, B.A. ®u3uka: coBpemennsiii kypc / B.A. Hukepos. — 4-e uzn. — Mocksa :
HNamkoB u K°, 2019. — 452 c. : un. — Pexxum nocrynma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=573262.

AbnpaxmanoBa, A.X. ®usnka. DeKTpuyecTBO: TeKCThI Jekuui / A.X. AGapaxMaHOBa ;
MunuctepctBo  oOpa3zoBanuss u  Hayku P®, Kaszanckuii  HalMOHaJIbHBIN
HCCIIEIOBATENbCKUM TeXHOJIOrn4Yeckuii ynusepcurer. — Kaszanp : KazaHckuil Hay4HO-
HCCTIeI0BATENbCKUN TeXHOJoTuIeckuil yuusepeuret, 2018. — 120 c. : cxem., Tab1., Ui, —
Pexxum JOCTYyTIA: no MOATHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=500426.

®dusnka: npaktukyM. B 3 u. Y. 1. Mexanuka. MonexkynsipHas Gpu3MKa U TEPMOJUHAMUKA
/aBT.-cocT. A.A. XoapipeB, K.M. Kopuucuk ; M-Bo oOpa3zoBanus u Hayku PO ; ®I'AOY
BIIO «Yp®V um. Ileporo IIpesnnenta Poccun b.H. Enpiiunay, Huxneraruin. TexHouI.
uH-T (¢w.). — Hwxuauit Tarun : HTU (¢) Yp@V, 2018. — http://elib.ntiustu.ru/97#target-
1649
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6. ®wusuka: npaktukyMm. B 3 4. Y. 2. Dnextponnnamuka. Konebanus u BOJHBI /aBT.-COCT.
K.H. Kopaucuk, A.A. XonpipeB ; M-Bo obpa3oBanus U Hayku P ; ®I'AOY BIIO
«Yp®VY um. Ilepsoro Ilpesunenra Poccun b.H. Enpunnay, HuxHeTarun. TeXHOI. UH-T
(pun.). — Huoxuuit Tarwn : HTU (¢) Yp®@VY, 2018. — http://elib.ntiustu.ru/97#target-1650

7. ®usmueckmii mpakTukym: B 3 u. Y. 1. Mexanuka. MonekymsipHas ¢(u3MKa U
TepmoarHamuka /aBT.-cocT. A.A. XonpeipeB, K.M. Kopuucuk; M-Bo 00pa3oBaHus H
Hayku P® ; ®I'AOY BIIO «Yp®VY uwm. Ileporo Ilpesunenta Poccun b.H. Enbunnay,
Hwxnerarun. texnon. uH-T (pmn.). — Hwkawit Tarun : HTU (p) YpdVY, 2018. —
http://elib.ntiustu.ru/97#target-1651

ITeyaTHbIe H3TaHUA
He ucnons3yrorcs

IIpodeccnonanbupie 0a3bl JaAHHBIX, HH(OPMAINUOHHO-CIIPABOYHbIE M TOMCKOBBIE
CHCTEMBI

6. DnekTpoHHO-OMOIHMOTEUHas cucteMa «Jlanpy https://e.lanbook.com

7. DIeKTpOHHO-OMOIHMOTEYHAs  cucTeMa  «YHuBepcuTerckas  bubmuoreka — OHiaiiH»
http://biblioclub.ru/

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

9. http://school-collection.edu.ru — equHas kouteKIws UQPOBBIX 00PA30BATEIBHBIX PECYPCOB

10. http://fcior.edu.ru - denepanbHbIii HEHTP HHHOPMAIMOHHO-00Pa30BaTEIILHBIX PECYPCOB

(OLIVIOP)

Hepnwmqeacue H3TaHUA

1. BectHuk MockoBckoro ynusepcutera. Cepus 3: @usnka. ACTpoHOMHUS -
https://ezproxy.urfu.ru:4169/title_about _new.asp?id=8508

2. Becrauk Cankr-IlerepOyprckoro yauBepcurera. @U3uKa U XUMUS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

3. HmxenepHO-pHU3MUECKUIT KypHAIT -

https://ezproxy.urfu.ru:4169/title_about_new.asp?id=25251

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

Hayuno-nonynspHslii pu3nko-maremarndeckuii xypaan «Ksant» - https://kvant.ras.ru

XKypuan Texuudeckoii ¢pusuku - http://journals.ioffe.ru/journals/3

XKypHain skcriepuMeHTabHON B TeopeTryeckoit pusukm - http://jetp.ac.ru/cgi-bin/r/index

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

dusnyeckoe odpazoBaHue B By3ax - http://pinhe.lebedev.ru

©ooN oA

Matrepuansl gis aun ¢ OB3
Becy kontent OBC mpencraBieH B Buzae (¢aisioB crnenuanbHoro (Qopmarta  Juis
BOCITPOU3BCACHUA CHUHTC3aTOPOM pPE€UH, a TAKKE B TCCTOBOM BHUAC, IMPUTOJHOM IJId IMPOUYTCHUA C
UCIIOJIb30BaHUEM SKPAHHOM JyIbl M HACTPOMKONW KOHTPACTHOCTH.

2.2.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
OU3UKA

Cgenennsi 00 OCHALEHHOCTH IMCHUILUIMHBI CHENHAJM3HMPOBAHHBIM H JIa0OpPaTOPHLIM
o0opyaoBaHNeM M IPOrPaMMHBIM o0ecredyeHneM
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J1Ta0OPaTOPHBIX PadoT
Ne 322 Jlabopatopus
o0mei u
SKCIEPUMEHTAIIBHOU
¢uzukn

COOTBETCTBUU C KOJIMYECTBOM
CTy[ICHTOB,  pabodee  MecTo
npero/iaBares, J0cKa
ay/IMTOpHAsL.

O06opynoBanue,

COOTBETCTBYIOIIEE TPEOOBAHHAM
OpraHM3aluy y4eOHOro Impolecca
B COOTBCTCTBHUU C CaHUTAPHLIMH
InpaBuUjIaMU U HOpMaMHU:
VYceranoBka «M3yueHue 3akoHa
JTUHAMUKHU BpaIlaTeIbHOTO
NBYOKEHUSA» — | 1IT.
VYcranoBka «Heymnpyroe
coyaapeHue pu3nIecKux
MasTHHKOB) — 1 IIT.
VYcranoBka «OnpeneneHue
MOMEHTa WHEPITUU MaXOBHKa»
— 1 mT.

YcranoBka «O60pOTHBIM
¢buznueckuit MaITHUK» — 1 mT.
YcranoBka «/[BrxkeHue o

HaumenoBanue ITepeuenn
CIIEIAITEHBIX OcHaIeHHOCTh CeHaTbHBIX MPOrPaMMHOTO
Ne Bun 3ansTuit MMOMEIeHUN U MOMEILIEHUN 1 OMEIECHUHN 1 obecrieyeHus.
m\ MOMEIECHUN s CaMOCTOSITEITEHOM paboTHI PexBusuThl
CaMOCTOSITETTHHON TOATBEP K JAIOIIETO
paboThI JIOKYMEHTa
1 Jlexuuu YyeOnas aynmuropus | MeGenb ayIuTopHas ¢ | OnepalrmoHHas cucteMa
TUTSI MIPOBEACHMS | KOJIMYECTBOM pabounx ™ect B | Windows, odhHCHEII
JIEKIIMOHHBIX COOTBETCTBMH C KojmdecTBOM | makeT Microsoft Office
3aHATUI CTYJICHTOB, pabouee mecto | Torosop Ne 43-12/1712-
TIPETIo1aBaTells, mocka | 2019 ot 18.11.2019.
ayTUTOPHAS. Cucrema
Kommnbrorepnas TEXHUKA: | BUJCOKOH(EPEHIINH
KOMIUIEKT (mepeHocHoro — ecau | Apache Openmeetings
aymutopust  He  obopynoBana | Cucrema
CTallMOHAPHBIM O0OPYAOBaHHEM) | YIPABJICHUS YUCOHBIM
MPOEKIMOHHOTO  000pYJIOBaHUsS: | KOHTEHTOM H
HOYTOYK/KOMITBIOTED, TIPOEKTOp, | 00ydeHneM LCMS
MPOEKIIMOHHBIN 3KPaH/T0CKa. Moodle
2 [Mpaktuueckue | YueOnas aymutopusi | Mebenb ayIUTOpHAs ¢ | OmnepamonHas cucreMa
3aHATUS TUTS MPOBEJICHUS | KOJMUECTBOM paboumx wmect B | Windows, oucHBI
MIPAKTHIECKUAX COOTBETCTBMHM C KojimdecTBOM | makeT Microsoft Office
3aHATHI CTYIICHTOB, pabouee mecto | JToroBop Ne 43-12/1712-
IIperoaaBartens, nocka | 2019 ot 18.11.2019.
ayIUTOPHASL. Cucrema
Kowmmsrorepras TEXHUKA: | yIpaBICHUS yIeOHBIM
KOMIUIEKT (TIEPEHOCHOTO — €CIM | KOHTEHTOM H
aymuTopusi  He  o0opynoBaHa | oOydeHHEeM LCMS
CTalMoOHapHbIM 0bopymoBanueM) | Moodle
MPOEKIIMOHHOTO  000pYAOBAHHMS:
HOYTOYK/KOMITBIOTEp, TPOEKTOP,
MIPOEKIIMOHHBIN 3KpaH/IOCKa.
3 JlaGopatopubie |YueOHast ayautopus | Mebenb ayJIUTOpHAs ¢ | He tpebyercs
paboThl JUTS MPOBEJCHUS | KOJMYSCTBOM pabouMx MeCT B
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HaKJIOHHOM TUIOCKOCTH» — 1
IT.

VYcranoBka «/3ydeHune 3akoHa
COXpaHEHHUs uMIynsca» — 1
IIT.

YcTaHoBKa 715 ONIpeieTIeHUS
BSI3KOCTH JKUJKOCTH — 4 TIIT.
YcTaHoBKa 1715 ONpeieTIeHUs
MOJISIPHOU MacChl ¥ TUIOTHOCTH
BO3/yXa — 3 IIT.

Kabuner snexTpocHabxeHUs
¢uzuxku KOCO — 1 — 1 .
Hacoc BakyyMHBII
Komogckoro — 1 mir.

Becsl anexkTpoHHbIE
(JtabopaTopHbIE, TOYHOCTH —
0,01 r)— 3 mr.

Mynestumetp (tun 890) — 3
IIT.

YcranoBka «M3yuenue
BSI3KOCTH BO3/1yXa» — | mT.
YcranoBka «OrnpeneneHue
OTHOIIEHUA TEIIOEMKOCTEN
BO3ayXa» — | mrT.

VYuebHass ayauTOpHs
TSt MPOBEACHUS
MabopaTOPHBIX PpadboT
Ne 324 Jlabopatopus
ANEKTPHUUYECTBA "
MarHeTusMa

Meo6enb ayJuTOpHast c
KOJIMYECTBOM pabOuMXx MECT B
COOTBETCTBHH C  KOJHYECTBOM

CTYJICHTOB,  pabodee  MeCTO
nperoiaBares, J0CKa
ayIUTOpHAsL.

O06opynoBanue,

COOTBETCTBYIOIIEE TPEOOBAHUSAM
opraHuzanuy y4eOHOro mpoiiecca
B COOTBETCTBHH C CAHUTAPHBIMHU
MIpaBUJIaMU 1 HOPMaMHU:
YcraHoBKa 10  OMPEIEICHUIO
COTIPOTHUBJICHUS MIPOBOTHUKA
METOIOM YHUTCTOHA — 3 IIT.
YcraHoBKa 10  OIPEEICHUIO
9J1C HCTOYHHKA TOKa
KOMITCHCAIIMOHHBIM METOJIOM — 3
IIT.

YcraHOBKa 10 OINPEEIICHUIO
TOPU30HTAJIBHON U BEPTUKAJIBLHOU
COCTaBJISIOIINX WHIYKIIUU
MAarHUTHOTO NOJsl 3eMJId — 3 IIT.
YcraHOBKa 10 OINpPEAEIICHUIO
touku Kropu Hukens — 3 mr.
VYcraHoBKa 1O ONpeAesiCHUIo
yASIBHOIO 3apsja JICKTpoHa — 3
TIT.

YcTaHOBKa 10 U3yYEHHUIO PaOOTHI
K0J1e0aTeIbHOr0 KOHTYpa — 3 TIT.
YcraHoBKa ISl CHSTUS KPUBOH
HaMarHU4eHHOCTHU

He tpebGyercs
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¢deppomarneTnka — 3 ImT.

VYuebHast ayauTOpHs

MeGenb ayautopHas C
KOJINYECTBOM pabouux MecT B
COOTBETCTBUH C KOJINIECTBOM

— Cucrema
BH/ICOKOH(EPESHIIN T
Apache Openmeetings

Koncyerauus | s NPOBCCHIA CTYZACHTOB, pabouee MecTo CBobonHO
KOHCYJIbTaINi
IperoiaBaTes, JOCKa pacmpoctpansemoe [10
ayAUTOpHAs C OTKPBITBIM KOJIOM
Texymuit VYuebnass ayautopust | Mebenb ayIUTOpHAs ¢ | OmnepanonHas cucreMa
KOHTPOJIb, IS MpOBENEHHs | KOMIMYECTBOM pabounx Mect B | Windows, opucHbIH
MIPOMEXKYTOYHAS |TEKYIIEro KOHTPOJIS M | COOTBETCTBHM C  KOJMWYecTBOM | makeT Microsoft Office
aTTecTalus] MPOMEIKYTOUHOH cTymeHtoB,  pabouyee  Mecrto | JJorosop Ne 43-12/1712-
aTTecTalun MIpernoaaBarTens, nocka | 2019 ot 18.11.2019.
ayIUTOpHAS Cucrema
yIpaBJiIeHUS YIeOHBIM
KOHTEHTOM H
oOydeHuem LCMS
Moodle
CamocrositenbH | Yuebuas ayauropust/ | Mebens ayTUTOpHAS ¢ | OmeparmmonHasi cucreMa
as pabora [Nomemienus IS | KonmdecTBOM paboumx wmect B | Windows, oducHbII
CTYJICHTOB CaMOCTOATEIBHOU COOTBETCTBMM ¢ KonmuectBoM | makeT Microsoft Office,
paboTeI cTymeHtoB,  pabodyee  Mmecrto | Jlorosop Ne 43-12/1712-
00yJaromxcs MIpEIoiaBaTels, mocka | 2019 ot 18.11.2019.
ayaUTOpHAs. Horosop Ha
KommbrotepHast TEXHHKA: | IPEIOCTaBICHUE
NEpCOHAJIBHBIC KOMIIBIOTEPHEL, | IOCTOAHHOI'O OOCTYyIIa K
nepudepuitHpie YCTpOMCTBA, | cetTu  MHTepHET  OT
ycrporictBa noakmroueHus K cetu | 30.12.2019 Ne 800037
WNurepHer, JIOCTYII B
ANIEKTPOHHYIO  WH(POPMAIIOHHO-
oOpazoBarenpHyl0 cpeny HTU
(pwmmana) YpdY, KoOMIUIEKT
JUIIEH3UOHHOTO  MPOTPaMMHOTO
obecrieyeHust
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