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1. IlepeyeHb NJIAHNPYEMBIX Pe3yJabTATOB 00y4eHHS MO JMCUUILIAHE, COOTHECEHHBIX C
YCTAHOBJIECHHBIMHU B 00pa30BaTeJIbHOM NMPOrpaMMe HHAUKATOPAMM J0CTHKEHUS

KOMIIeTeH Ui
dopmMupyemasi Koa u HaumeHoBanue Pe3yabTarhl 00yyeHust mo
KoMMmeTeHIus (¢ HHIMKATOPA TOCTUKEHHUS AUCHUILTHHE (MOIYJIIO)
YKa3aHMeM Ko/12a) KOMIIETEeH UM
OIIK-5. Criocoben OIIK-5.1. Bnaneet OCHOBHBI€ MTOHSTHS, ONIPEACIICHUS U
paboTtats ¢ COBPEMEHHBIM WHCTPYMEHTHI OCHOB
IPOTPaMMHBIM IPOTPaMMHBIM MaTeMaTUYeCKOTo aHallu3a,
obecriedeHreM oo1ero, | odecrnedeHrneM oo1ero, T depeHINaTbHOT0 HCUUCICHUS,
CHEIHAbHOTO CTIEMAIEHOTO HA3HAYCHUSI | MHTETPAIBHOTO HCYHCIICHNS,

Ha3HAYEHUS U
MOJICTTUPOBAHUS TOPHBIX
U T€OJIOTHYECKHX
00BLEKTOB

U MOJCIINPOBAHUA T'OPHBIX
M I'€0JIOTHYECKUX 00BEKTOB.

TEOPUU MATPHI U ONIpeIeIUTENCH,
TEOPUU CUCTEM JIMHEHHBIX
YpaBHEHUI; OCHOBHBIE TMOHSATHUS U
TEOPEMBI TEOPUHT
mudhepeHIMaTbHBIX YPaBHEHHI;
METOJTBI PEIICHUS OCHOBHBIX THIIOB
OOBIKHOBEHHBIX
nudpepeHIATBHBIX YPAaBHCHHM
MIEPBOTO MOPSIKA U BBICIITUX
MOPSIKOB; OCHOBHBIC TTOHSTHS
(GYHKIIMH KOMITJIEKCHOM
MIEPEMEHHOM.

OIIK-5.2. Ucnonb3yer
(byHKIHMOHAT U
WHCTPYMEHTHI
KOMIIbIOTEPHBIX CUCTEM JJIS
perteHus
npodeccuoHaIbHbBIX 3ajay.

BBIUUCIIATH MPEAEIbl, HAXOAUTh
OPOM3BOJIHBIE U TU(PEepeHIHATIbI
GYHKIMI OJHON U HECKOJIBKUX
IIEPEMEHHBIX, BBIUUCIIATD
UHTErpalibl; MPUMEHSTH pa3IUUHbIE
METO/Ibl MATEMATUYECKOIO aHAJIN3a
IIPU UCCJIEIOBAHNN CBOWCTB
GyHKIMI 1eHCTBUTENBHON
MEPEMEHHOM, ITPH BHIYUCICHUN
npuOIMKEHHBIX 3HAYCHUH,
IIPOBEJCHUH PA3IMYHOTO poja
OLICHOK; UCII0JIb3Ysl ONPEEIICHUS,
IIPOBOAUTH UCCIIEIOBAHMS,
CBSI3aHHBIE C OCHOBHBIMU
MNOHSTUAMU; IPUMEHSTD anmapar
MaTEMaTUYECKOT0 aHaIn3a JUIs
IIPOEKTUPOBAHUS B
npodeccuoHaIbHOMN e TeTbHOCTH;
BBITIOJIHATH JIEHCTBUS HaJl
MaTpHUIIAMHU, BBIYUCIISTh
OTpeAeIUTENN, HAaXOAUTh PaHT
MaTpHll, HaXO0IUTh OOpaTHbIE
MaTpULbl, PEIIaTh CUCTEMbI
JIMHEHHBIX YPAaBHEHUN; YMETh
pelaTh HayajJbHbIE U KPacBble
3a/1a4M JUIs pa3JIM4HbIX KJIACCOB
OOBIKHOBEHHBIX
muddepeHInaTbHbIX YPaBHEHHHA




NIEPBOIO MOPAJKA; IPUMEHSTh
II0JIyYEHHBIE 3HAHUS IS
MOJIETTUPOBAHUS PUZNUECKUX
IPOLIECCOB.

OIIK-5.3. Hcnonb3yer B
npo¢eCCHOHATBHON
JeSITEIIbHOCTH
IPOTPaMMHBIE
obecnieueHus 0O0IIEero,
CTEeMAIEHOTO HA3HAYCHUS
1 MOJICTTUPOBAHUS TOPHBIX
Y TE€OJIOTHYECKUX OOBEKTOB.

KJIACCUYECKUMHU 3HAHUSAMHU O
MaTeMaTHYeCKOM aHaJlu3e U ero
MPUIIOKEHUSAX; HABBIKAMH
MPAKTHYECKOTO UCTIOIb30BaHUS
MaTeMaTUYeCKOro arnrapara
MaTeMaTU4eCKOi PU3UKU MPH
pEIICHNN KOHKPETHBIX 3a/1ay4;
HaBbIKaMU MPOEKTUPOBAHUS,
OpTaHMU3AINH U aHATH3a
npoecCuoHaIbHON e TeIbHOCTH;
METOJMKON MaTeMaTHYECKUX
MojieJIell ecTeCTBEHHOHAYYHbIX
3a/1a4; HaBBIKAMH MPUMEHCHHS
MaTeMaTU4YECKOTO0 armapaTa
WHTETPAIbHBIX YPaBHEHUN st
pEeIIeHUs] TEOPETUUECKUX U
MPUKIIATHBIX 33124, HABBIKAMH
MPUOOPETEHUST HOBBIX
npohecCHOHATBLHBIX 3HAHUH.

ITIK-2. Criocoben
cobupars,
aHAJIM3UPOBATb,
OIICHUBATh U 0000IIaThH
reoJIoro-
reo(U3NUEecKyIo
nH(pOPMAIIHUIO IO
00BbeKTaM MojcyeTa
yIJIEBOJAOPOIHOTO
CBIPbSI

[1K-2.1. BeicTpauBaer
npodeccuoHaIbHy 0
NesITeNbHOCTD C YU4ETOM
0CcOOEHHOCTEH MPOBEICHUS
paloT no nojcueTy u
YIPaBJICHUIO
YTJI€BOAOPOAHBIMU
3anacamu

OOyuaromuiicss JOJKEH 3HaTh
METO/BI M CPEJCTBA
HNPOEKTUPOBAHUS POTPAMMHOTO
oOecrnieueHus JIsl IPeICTaBICHUS
METO/1a OCPEIHEHM S, UHTErPAIbHBIX
npeobpazoBanuii dypoe,
MHTETrpabHBIX IpeoOpa3oBaHui
Jlannaca Ha s13b1Ke
IpOrpaMMHUPOBAHMUS

[1K-2.2. YuacTByeT B
MOATOTOBKE MAaTEpPUAJIOB,
UCIIONIB3YEMBIX TPU
pa3paboTKe TUIAHOBOU U
MPOEKTHOM TOKyMEHTAIIHH.

OO0yJaromuiics T0HKEH YMETh
MPUMEHSATH METOJIbI U CPEJICTBA
MIPOCKTUPOBAHMS TIPOTPAMMHOTO
oOecrnieueHus JyIsl IPeICTaBICHMS
METO/1a OCPEAHCHHS, MHTETPATbHBIX
npeobpazoBanuii dypse,
WHTETPATBLHBIX MPeoOpa3oBaHUi
Jlamnaca Ha sI3bIKe
MIPOrpaMMHUPOBAHUS

[1K-2.3. Ananuzupyert u
OLICHMBAET MOJYYCHHYIO U
00paboTaHHYIO Ie0JIOr0-
reopu3nIecKyIo
nHpopmaruto,
0TOpaKOBBIBAET
HEZI0CTOBEpPHBIC TaHHBIE
(kapoTax, neTpodu3nKa)

OO0yJaromuiics T0KEeH
pa3pabaThiBaTh, U3MEHAThH U
COTJIaCOBBIBATh APXUTEKTYPbI
MPOrPaMMHOTO O0eCTICUeHUS ISt
MPEJICTaBICHUS PEIICHUIN
NPUKJIAIHBIX (PU3HMUECKUX 3a7a4d Ha
A3BIKE MPOrPAMMHUPOBAHUS




2. lenu 1 MecTO AMCHUILINHBI (MOAYJIsI) B CTPYKTYype 00pa3oBaTe/IbHOI NPOrpaMMbl

Lenu n3yyeHust TUCUUIUIUHBIL:

- (opMHpOBaHHE MaTEMAaTUYECKOH KyJIbTYyphbl CTYACHTOB, O0OECIIEUMBAIOLIYI0O CIHOCOOHOCTH K
00001IEeHNIO, AaHATIU3Y U BOCIPUATHIO MAaTEMaTHUYECKUX MOJIENIEH;

- (pynnameHTangbHAs MOATOTOBKA CTYAEHTOB B O0JIACTH MaTEeMAaTHYECKOTO aHajau3a, OBJIAJCHHE
COBPEMEHHBIM aINIapaToM MaTeMaTHYeCKOro aHajlin3a Uil JaJbHEHIIero MNPUMEHEHHS K
PELICHHIO MPUKJIAHBIX 3a71ay;

- ¢opMHpOBaHHME YMEHUW MPUMEHATH METOJbI KOMIUICKCHOTO aHajiu3a B CBOEH ydeOHOH u
npodeCCUOHATIBLHOM 1S TeTbHOCTH.

JlucuMruiiHa 3HAKOMUT CTYJEHTOB C OCHOBHBIMHU INOHATHUAMHU M METOJAMU TEOPUHU IPEIEIIOB,
mudpepeHInanTbHOTO W WHTErPaJbHOTO HCYUCICHHUS (YHKIUNA KOMIUIEKCHBIX TEPEMEHHBIX.
JucuunnuHa sBisercs 0a30BOM A1 M3Y4YEHHS BCEX CHEUMATIbHBIX MUCHUIUIMH. 3HAHUS U
MPAKTUYECKHE HABBIKH, TOJYYEHHBIE 110 TUCIHUIUIMHE UCIIOIB3YOTCA CTYICHTaMU MPU U3yYCHUU
o0menpoecCUOHANBHBIX IUCIUIUIMH, a TaKXe MPU BHINOJHEHHH KYpPCOBBIX U JAMIJIOMHBIX
IIPOEKTOB.

JluciumuinHa peanu3yeTrcsi B paMKax 00s13aTeIbHOM YacTH.
J171 OCBOCHMS TUCHUIUTMHBI HEOOXOMMBbI KOMITETEHIINH, 3HAHHUS U YMEHUS CPOPMHUPOBAHHBIC B
paMKax MIKOJIBHOTO Kypca MaTeMaTHKH.

Jucuumuinza uzydaercs Ha 1, 2 kypcax B 1, 2, 3, 4 ceMecTpax

3. O0beM JUCHMILUIMHBI (MOYJISAA) B 3a4€THBIX €IMHUIIAX C YKA3aHUEM KOJIMYeCTBa
aKaJeMH4YeCKNX WJIM ACTPOHOMUYECKHMX YACOB, BbI/IEJIEHHbIX HA KOHTAKTHYI0 padoTy
00y4arouuxcs ¢ npenogasaresaeM (10 BUIAM Y4eOHbIX 3aHATHI) U HA CAMOCTOATEIbHYI0
padory o0y4aromuxcst

OO61mast TpyA0eMKOCTh (00beM) TUCIUIUTHHEI cocTaBiseT 648 aka. 4.

Bcero yacos
O0beM TMCUMILIUHBI 3aounas popma
o0yueHust
OO0mas TpyA0eMKOCTh JUCIUTUTHHBI 648
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO PabOTy C MPEno1aBaTeIeM:
JICSKIIUI 26
IIPAKTHUYECKUX (CEMUHAPCKUX) 28
apyrue Gopmbl KOHTaKTHOH paboTsl (PKP) 0,8
Y4eOHBIX 4acOB Ha KOHTPOJIb (BKJIFOYAst Yachl OJITOTOBKH): 19,2
Qg QepeHIIMPOBaHHBIN 3a4eT
9K3aMeH
Y4eOHBIX 4aCOB Ha CAMOCTOATEIbHYIO Pab0Ty 00yJaromuxcs 574
(CP)
DopMBbI KOHTPOJIS CemecTpsl
mudpepeHIMpPOBaHHBIN 3a4eT 1,2,3
JK3aMeH 4




4. Conep:kanue JMCHUILIHHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejam) ¢
YKa3aHueM OTBECACHHOI0O HA HUX KOJIMIECTBA aKAAEMUYIECCKUX YaCO0B U BU10B y‘leﬁﬂblx
3aHATHH

4.1. Pa3nenbl JMCUMILUIMHBI M TPYA0E€MKOCTh 110 BUIAM Y4eOHbIX 3aHATHH (B
aKaJeMHUYeCKHX Yyacax)

Buabl yueOHBIX 3aHATHI, BKIIOYAS
CaMOCTOSITEJIbHYI0 padoTy
Ne HaumenoBanue pasaesa / TeMbl Oﬁy'lalOlIlI/IXCSL;Ic;[;gfIloeMKOCTb (B
n/n JUMCIHILTHHB! KonTakTHas padora ¢
npenoaaBareieM CpP
Jlek IIp/Cem JIab
1 | DJEMEHTBI JUHEHHOH 0 0 0 34
AJITEBPbBI
Martpuiisl 0 0 0 12
. Cucrembl TMHEWHBIX YpaBHEHUN 0 0 0 22
2 | BBEJIEHHUE B AHAJIN3 2 2 0 84
2.1 | ®dysakuus. Hpegen pyHkuuu 0 0 0 24
2.2 | IlpousBoaHas GyHKIHUU 2 2 0 24
2.3 | Ilpou3BoiHbIE BBICIIUX MOPSJIKOB 0 0 0 24
2.4 | UccnenoBanue GpyHKIMIA IpU NOMOILU 0 0 0 12
IPOU3BOJHBIX
3 | HEOOPEJEJIEHHBII MHTEI' PAJI 4 6 0 82
3.1 | IloHaTue HeonpeneaeHHOr0 HHTErpaa. 2 2 0 22
OcHOBHBIE METOIbl UHTETPUPOBAHUS
3.2 | HuTerpupoBaHue pallMOHAIbHBIX 2 2 0 24
byHKIMI
3.3 | UnTerpupoBaHre TPUrOHOMETPUUECKHUX 0 2 0 12
byHKIMHA
3.4 | UHTerpupoBanye uppauoHaIbHBIX 0 0 0 24
byHKIMHA
4 | ONPEJEJIEHHBIA UHTEI'PAJI 4 4 0 60
4.1 | OCHOBHBIE MTOHATHUS U CBOWCTBA 2 2 0 24
OTpeIeIEHHOT0 UHTerpana. BoeruncneHnus
OTpeIeIEHHOT0 UHTETpaia
4.2 | HecoOCTBEHHBIEC HHTETPAJIBI 2 2 0 24
4.3 | TI'eomerpuueckue u Gpuznyeckue 0 0 0 12
IPUJIOKEHUS ONPEAEIEHHOTO0 MHTErpaa.
5 | JU®GP®EPEHIUAJIbHBIE 10 10 0 82
YPABHEHUSA
5.1 | O6mme ceeaenus o qudPpepeHITnaTbHBIX 2 2 0 22
YPaBHEHUSIX..
5.2 | uddepeHuuanbHbie ypaBHEHUS 2 2 0 12
HEPBOro MOPSIKa
5.3 | Auddepennunanbupie ypaBHEHHS BBICIITIX 2 2 0 12
MOPSIJIKOB
5.4 | WUnrerpuposanue /Y BTOpOro nopsiaka c 2 2 0 12
NOCTOSIHHBIMU  KO?((QUITEHTaMH
5.5 | JluneliHble HEOAHOPOIHBIE 2 2 0 24
nuddepeHranbHble  YPaBHEHHS
6 KOMIIVIEKCHBIE UUCJIA 2 2 0 48




6.1 | IlonsTue u npeacTaBIeHUS 0 0 0 24
KOMILJIEKCHBIX YHCE
6.2 | JleiicTBus HaJ KOMIIIEKCHBIMH YHCIIAMU 2 2 0 24
7 | DJEMEHTHI BEKTOPHON 2 2 0 46
AJITEBPBI
7.1 | Bekropsl 0 0 0 12
7.2 | JlelicTBUs HaJ BEKTOpaMHU 2 2 0 22
7.3 | Cuctembl KOOpAMHAT 0 0 0 12
8 | ®YHKIHUHU HECKOJBbKUX 0 0 0 68
IMNEPEMEHHBIX
8.1 | OcHoBHble nonsTHs. [Ipenern. 0 0 0 12
HempepbiBHOCTH
8.2 | IIpousBoanubie u quddepeHITraIb 0 0 0 22
(GYHKIIMY HECKOIBKUX TEPEMEHHBIX
8.3 | JIBoitHOI MHTErpall 0 0 0 12
8.4 | TpoliHOM uHTErpan 0 0 0 22
9 | UYHTET'PAJIBHBIE 2 2 0 70,1
IMPEOBPA3OBAHUS B
MATEMATHUYECKOW ®U3UKE
9.1 | OCHOBHBIE ypaBHEHHSI MaTEMaTHYECKON 2 2 0 12
¢uzuku
9.2 | Unrerpasnibable mpeoOpazoBanus Oypwe 0 0 0 12
9.3 | UnTterpasibHble TIpeoOpa3oBaHUs 0 0 0 22
Jlannaca
9.4 | YpaBuenue beccens 0 0 0 24,1
Hroro 26 28 0 574,1

4.2. CopepxaHue JMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 10 pa3jejaM (TeMaMm)

Kypc npakTudecknx/ceMUHapCKUX 3aHATUI

Ne HaunmenoBanmue pasaena / Conepxanue
TeMbI JUCHUNJIHHBI

2 | BBEJAEHUE B AHAJIU3

2. | [IpousBoHast GyHKIHH 3ajauu, TpUBOASIINE K MOHATUIO TPOU3BOJIHOM.

2 OTpICKaHue TTPOU3BOAHBIX PA3TMYHBIX QyHKIUN. [Tonck
YPaBHEHUH KAacaTeJIbHON U HOPMaJIU K KPUBOM.
[Ipou3sBoaHas CyMMbl, pa3HOCTH, IPOU3BEACHUS U
gacTHOTO GyHKIWiA. [Ipon3BoIHAS CIIOKHON U
oOpaTHo# pyHKIMH. [Tpon3BOAHBIE OCHOBHBIX
areMeHTapHbIX QyHKuui. Juddepennupoanue
HESIBHBIX U MapaMeTPUYECK 3aJaHHbIX (PYHKIIUH.
Jlorapugmmueckoe
muddepenumpoBanue. Pemenre npukiaaHbIX 3a1a4 110
IAHHOU TeME

3 | HEONPEJEJEHHBIN HHTEIPAJI

3. | IloHATHe HEONIPENETEHHOTO Jloka3arb, 4TO TaHHOE BBIPAKEHUE SIBIISIETCS PEILICHUEM

uHrerpana. OCHOBHbIE
METO/Ibl UHTErPUPOBAHUS

JTaHHOTO MHTerpana. CBOMCTBA HEONPEIEIEHHOTO
uHTerpana. Tabiauia OCHOBHBIX HEOMPEIeIeHHBIX
HWHTETPAJIOB.

Mertoa HenocpeACTBEHHOTO UHTErpupoBaHus. Meton
MHTETPUPOBAHUS TIOJICTAHOBKOM (3aMeHOM
MIEPEMEHHOI).

7




Meroa HHTErpUPOBAHMS IO YACTAM

3. | HWHrerpupoBanue HHuTerpupoBanue NpoCTEUIINX paliiOHAIbHBIX IpOOei.

2 | paunoHaNbHbIX (GYHKUIUH HHTerpupoBaHue paluoHaIbHBIX ApoOeii.

3. | UnTerpupoBanue VYHuBepcanpHas TPUTOHOMETPUYECKas TIOJCTAHOBKA.

3 | TPUrOHOMETPUUYECKUX [pyrue TpuroHoMeTpUYECKUE MOJCTAHOBKH.

byHKUnH WuTerpainsl
onpenenéHHoro tumna. Menonas3oBanue
TPUTOHOMETPUYECKHUX MPeoOpazoBaHUM.

4 | ONPEJIEJIEHHBIA UHTEIPAJI

4. | OCHOBHBIE IOHATHUS U OnpeneneHHblii UHTETPall KaK Mpeaeia HHTErpaibHOM

1 | cBolicTBa ONpenEIeHHOrO CyMMBI. ['eoMeTpruueckuil U PU3MUECKUI CMBICTT

UHTerpaia. Beraucnenus onpeaeneHHoro uurterpaina. @opmyna Herotona-
OIIPENEIICHHOT0 UHTETpaJia JleiiOuuIa.
OcHOBHBIE CBOMCTBA OMPEICICHHOT0 HHTErpaa.

4. | HecoGcTtBeHHble uHTErpansl | MHTErpan ¢ 6eCKOHEYHBIM IPOMEKYTKOM

2 MHTETPUPOBAHUS
(necobcTBeHHbIN uHTErpai I pona). Uuterpan ot
pa3pbIBHON QyHKIHH (HeCOOCTBEHHBIN nHTEerpan Il
posa)

5  ANPPEPEHLHUAJIBHBIE YPABHEHUSA

5. | OOmwue cBeaeHUs O 3amaun, npuBoAIKe K U HepeHITnaTbHBIM

1 | muddepenunanbHbIX ypaBHeHHAM. [Ioka3aTp, 4TO TaHHOE BBIPAKEHUE

YpaBHEHUSIX. . SBJISIETCS pELIEHUE IIPeICcTaBIeHHOro /Y

5. | HuddepeHuuanbHbie Pemenne 1Y ¢ pa3nensionmMucs mepeMeHHBIMHU.

2 | ypaBHeHus nepBoro nopsaka | OgHopoassle quddepeHnranbHble ypaBHEHHS.
JIunelinbie ypaBHeHus. YpaBHeHue S1. bepHyium.
VYpaBHeHMe B NOJIHBIX AUDdepeHnnanax.
WHTerpupyromuii MHOXKUTENb. Y paBHEeHU Jlarpanka u
Knepo

5. | duddepennuanbabie Pemenue 1Y, nonmyckarommux NOHMKEHUE MOPSIKA.

3 | ypaBHEHUS BBICHIMX MOPAAKOB | JIuneitHble nuddepeHanbHbple YpaBHEHUS BBICIINX
nopsiakoB. JIuHeitHeie ogHOpoAHBIE Y BTOpOrO
nopsiika. JInuennsle ogHopoaHble Y n-ro nopsaka.

5. | Hurerpuposanue 1Y Wurerpuposanue JIOY Broporo nopsiaka ¢

4 | BTOpOroO nopsKa ¢ MIOCTOSIHHBIMHU

IIOCTOSIHHBIMU ko3 unmenramu. Murerpuposanue JIOAY n-ro
kodpurmenTamMu opsiiKa
C MOCTOSIHHBIMH KO3(PHUILIMEHTAMHU.
5. | JIuHeliHbIEe HEOMHOPOIHBIE Pemenusa JIH/IY Broporo nopsaka. Meroz Bapuanuu
5 | mudbdepenunanbHbIe IIPOU3BOJIBHBIX OCTOSAHHBIX. HTerpupoBanue JIH/ Y
ypaBHEHUS BTOPOTO MOPS/IKA C TTOCTOSSHHBIMU KO3 (QUIIMEHTaMH U
MPaBO YacThIO CNEIMAIBLHOIO BUuaa. IHTerpupoBanue
JIHY n-ro mopsiaka (n > 2) ¢ TOCTOSTHHBIMU
Koa(hpurmeHTaMu 1 IpaBou
4acThIO CIIELUAIBHOIO BUJA.

6  KOMILIEKCHBIE YNCJIA

6. | JlelicTtBus Hax CrnoxeHue KOMIUIEKCHBIX YHcel. Beruntanue

2 | KOMILJIEKCHBIMH YUCIIaMU KOMIUIEKCHBIX
qrcell. Y MHOXKEHHE KOMIUIEKCHBIX uncen. Jlenenue
KOMIUIEKCHBIX uncell. M3Briedenne KopHen us3
KOMIUIEKCHBIX YHCEIL.

7 | DJEMEHTBI BEKTOPHOM AJITEBPBI
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7. | JleiicTBUs HaJ BEKTOpAMH Crno)xeHre BEKTOPOB. ¥ MHOXKEHHE BEKTOpa Ha YHCIIO.

2 CkansipHO€ IPOM3BEIEHUE BEKTOPOB U €0 CBOMCTBA.
BexTopHoe npou3sBe/ieHue BEKTOPOB U €r0 CBOMCTBA.
CMmemanHoe npousBeeHue BeKTopoB. [Ipukianueie
3a/1a4y 10 JIaHHOHU TeMe

9 | HHTET'PAJIBHBIE ITIPEOBPA30OBAHUSA B MATEMATHYECKOM ®U3UKE

9. | OcHOBHbIE ypaBHEHUS OnHOoMepHOE paclpoCTpaHEHHE TeIjia B Cpeie.

1 | maremaTHueckol (pu3NKU I'pannuHoOe ycnoBue mepBoro poxa. I'panndHoe
yCIIOBUE BTOPOro poja. ' paHnYHOE YCIOBHE TPETHErO
poja. I'paHnYHOE yCcIO0BHE YETBEPTOrO poJa.

Kypc nexunoHHbIX 3aHITHI
Ne | HaumeHoBaHue pazjiena / Copaepxxanue
TeMbl JUCHHUIINHBI

2 | BBEJJEHUE B AHAJIN3

2. | IlpousBoanas pyHKIMU 3azna4yu, NPUBOIALIME K MIOHATUIO TPOU3BOJHOM.

2 Ornpenenenre MPOU3BOTHON; €€ MEXaHUUECKHUIT
Y TEOMETPUYECKUI CMBICI. Y PaBHEHHUE KacaTeIbHON
Y HOpMaJIi K KpuBOW. [Ipon3BoaHas CymMMBI, pa3HOCTH,
npou3BeAeHus 1 yactHoro GyHkiuid. IlponsBoaHas
CIIO’)KHOU U 00paTHO# (pyHKIWmiA. [Ipon3BoIHBIE
OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIHH.
JuddeperunpoBanre HEBHBIX U TApaMETPHUECKU
3a7jaHHbIX QyHKUUH. Jlorapupmuueckoe
mddepeHnrpoBaHme.

3 | HEONPEJEJIEHHBIN UHTEI' PAJI

3. | [lonsiTue HEONpPEIETEHHOTO [TonsiTue nHeonpeneneHHoro unTerpaia. CBoncTaa

1 | nHTerpana. OcHoBHBIE HEOIIpeesIeHHOro uHTerpaia. Tabauia OCHOBHBIX

METO]Ibl UHTEIPUPOBAHUS HEOIpeAeIEHHBIX UHTErPAJIOB.

3. | HWHrerpupoanue [ToHsATHS O panMoOHABHBIX QyHKUUAX. IHTErpupoBanue

2 | pauroHaIbHBIX (PYHKITHI MPOCTEHUIINX PAIMOHATBLHBIX Ipo0eit. HTerpupoBanue
paIoOHATBHBIX IPOOEH.

4 | ONPEJAEJEHHBIV MHTEI'PAJI

4. | OcHOBHBIE IOHATHUSA U OnpeneneHHblil HHTErpai Kak Ipeien HHTerpaibHon

1 | cBoiicTBa ONPENEIEHHOTO cyMMbl. ['eomeTpuueckuii u GU3NYECKUN CMBICT

UHTErpasia. Berancnenus omnpeaeneHHoro uarerpana. @opmyna Herotona-
ONPENETIEHHOTO UHTETpaIa JleitOHnna. OCHOBHBIE CBOMCTBA ONPEAEIEHHOTO
UHTErpaja.

4. | HecoGctBeHHble unTerpansl | MHTErpan ¢ 6eCKOHEUYHBIM POMEKYTKOM

2 MHTEIPUPOBAHHUS
(necobcTBeHHbIl uHTErpai I poga). Unterpan ot
pa3pbIBHOH QyHKINH (HecoOCTBEeHHBINM nHTeTpan 11
pona)

5 | AMPPEPEHLHUAJIBHBIE YPABHEHUSA

5. | OO1ue cBeaeHus o OcHOBHBIEC OHATHUSA. 3aJ]a4u, IPUBOIAIINE K

1 | muddepenunanbHbIX i depeHInanbHbIM ypaBHEHHSM.

YPAaBHEHHUSX..
5. | JInddepenmanbHbie OCHOBHBIE OHATHUA. Y PAaBHEHUS C PA3ACIAIOMIMMUCS
2 | ypaBHEHHMS NIEPBOTO MOpsAAKa | mepeMeHHbIMU. OiHOpoaHbIE MU depeHnaTbHbIe

ypaBHeHUs. JIuHeliHbIe ypaBHEHUA. Y paBHEHUE 5.
bepuynnu. YpaBHeHue B NoJaHbIX AudQepeHnnanax.
HNHTerpupyrommii MHOXKUTEIb. Y paBHeHU Jlarpanxa u
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Kunepo.

5. | Juddepennmansabie OcHOBHBIE IOHATHS. Y paBHEHHUS, IOy CKAIOIIHNE
3 | ypaBHEHHUS BBICILIUX noHWKeHue nopsaka. Jluneitasie auddepennunanbHbe
TTOPSIIKOB ypaBHEHUS BBICHIUX MOPSAKOB. JINHEHBIE OTHOPOIHBIE
JIY BrOporo nopsiaka. Jlunennsle ogHopoassie 1Y n-ro
MOpsIIKa.
5. | Hurerpuposanue 1Y Wurerpuposanue JIO/Y BTOporo nopsijaka ¢
4 | BTOpOro nopsijaka ¢ MOCTOSTHHBIMU KodddunmenTamu. HTerpupoBanue
MMOCTOSIHHBIMHU JIOAY n-ro nopsiaka
KodpurmeHTaMu C IOCTOSIHHBIMU K02 pHUITMEeHTaMHU.
5. | JluHeiiHble HEOIHOPOJHBIC Crpykrypa obmiero pemenust JIHIY BToporo nmopska.
5 | muddepeHnnanbHbIC Meroa Bapualiii MPOU3BOJIBHBIX MIOCTOSTHHBIX.
ypaBHEHUS Nurerpuposanue JIH/Y BTOpOro nopsiaka

C TMIOCTOSTHHBIMH KOA(PHUIIMEHTAMH U TIPABON YaCThIO
crienrasibHOro BuAa. Murerpuposanue JIHY n-ro
nopsizika (n > 2) ¢ MOCTOSTHHBIMHA KO3 PHUIIMEHTaMU U
IPaBOil YacThIO CHELUATBHOTO BHUJIA.

6 KOMIIIEKCHBIE YNCJIA

6. | deiicTBHs Hax CroxeHre KOMIUIEKCHEIX yHcell. Brrantanme

2 | KOMIUICKCHBEIMH YHCIaMHU KOMIIICKCHBIX YHCEI. Y MHOXKESHHE KOMILICKCHBIX
gucen. Jlenenne KOMIUICKCHBIX ducen. M3BiaedueHne
KOpHEM M3 KOMIUJIEKCHBIX YHCEIL.

7 | DJIEMEHTbBI BEKTOPHOM AJIT'EGPBI

7. | edcTBUA HAJl BEKTOpaMu CrnoxxeHre BEKTOPOB. Y MHOXKEHHUE BEKTOpa Ha YHCIIO.

2 CkansipHOe TTpou3BeIeHUE BEKTOPOB U €TI0 CBOMCTBA.

BGKTOpHOC IMPOU3BCACHUC BEKTOPOB U €TI0 CBOMCTBA.
CMernranHoe IMPOU3BCACHUC BCKTOPOB.

9 | HHTET'PAJIBHBIE ITIPEOEPA30OBAHUSA B MATEMATHYECKOM ®U3UKE

N

OcHOBHbIE YpaBHEHUS OcHOBHbIE NOHATHS. Y paBHEHHE TETUIONPOBOTHOCTH.
1 | maTemaTH4eCKO (HU3UKH VYpaBHeHue nbe30npoBogHOCTH. [IpocTeiimme
OJIHOMEpHBIE JTUHEMHbIE Moaenu. I1nockas Mozens.
PanuanbHas reoMeTpus B MIPUKJIAJIHBIX 33/a4ax.
[TpeoOpa3oBaHue MTPOU3BOTHBIX

5. YueOHO-MeTOANYECKOe o0ecnieueHne I CAMOCTOSATEIbHOM padoThl 00yYalomuXxcs 1no
AUCHHUILIMHE (MOYJIIO)

CamocrosaTenbHas paboTa CTYJEHTOB — 3TO IUIaHUpyemas yueOHas paboTa CTYJCHTOB,
BBITNIOJIHSIEMasi BO BHEAyJIUTOPHOE BpeMs MO 3aJaHHI0 M IMpPU METOJWYECKOM PYKOBOJCTBE
npernojiaBaTess, Ipyu 3TOM HocAllas Cyry0o MHAMBHAYyalbHbIM Xapaktep. o mpencraBneHHOM
OUCLMIUIMHE ~ caMOCTOsITeNIbHAs paboTa oO0ydyaeMbIX MpeANnonaraeT BbIPAaOOTKY HaBBIKOB
MPAaKTUYECKOH pabOTHI MO TeMaM (B CKOOKaxX YKa3aHO BBIAEJICHHOE KOJIMYECTBO YaCOB):

1 DJIEMEHTHI JIMNHEMHOM AJITEBPBI [34]

1.1 Marpurst (12)

1.2 Cuctembl TMHEWHBIX ypaBHEHUH (22)

2 BBEJAEHUME B AHAJIN3 [84]

2.1 ®ynkuus. [penen pynkuun (24)

2.2 TlpousBosaHas ¢pyHkuuu (24)

2.3 Ilpon3BoaHbIE BBICIIUX MOPAIKOB (24)

2.4 VccnenoBanue GpyHKIHUHI TpH MOMOILM MPOU3BOAHBIX (12)

3 HEOIIPE/IEJIEHHBIN MHTETPAJT [82]

3.1 IlonsaTue HeonpeneneHHoro uaTerpana. OCHOBHbIE METO/IBI MHTErpUpOBaHUs (22)
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3.2 UnTerpupoBanue palMoHaIbHbIX QyHKIMHA (24)

3.3 MHTterpupoBaHue TpUroHoMeTpuueckux GpyHkiuii (12)

3.4 nTerpupoBanue UppallMOHAIBHBIX QyHKINH (24)

4 OITPEJEJIEHHBIM UHTEI'PAJT [60]

4.1 OcHOBHBIE MOHATUS U CBOWCTBA OINPENEICHHOIO MHTErpaja. BeruuciaeHus: onpeneneHHoro
uHTerpana (24)

4.2 HecoOcTBeHHBIE UHTETpaNbl  (24)

4.3 'eometpuueckue U pu3ruecKre MpUIIOKEHUs onpeaeneHHoro uurerpana (12)
5 INODOEPEHIIMAJIbHBIE YPABHEHUS [82]

5.1 OOume cBenenus o quddepeHInaIbHbIX ypaBHEHUSIX (22)

5.2 Iuddepennmansupie ypaBHeHHS epBoro nopsiaka (12)

5.3 Iluddepennmanbupie ypaBHEHUS BBICIIUX HOpsaAKoB (12)

5.4 UnterpupoBanue /1Y BToporo nopsjaka ¢ HoCTOSHHBIMU K03 durmentamu (12)
5.5 Jluneitnble HeogHOpOAHBIE MU depeHanbHble ypaBHeHUs (24)

6 KOMIUJIEKCHBIE YUHCJIA [48]

6.1 IlonsiTHe U peACTaBICHNS KOMIUIEKCHBIX yncen (24)

6.2 JleficTBuS Ha/l KOMIUIEKCHBIMU YHcliaMu  (24)

7 3JIEMEHThI BEKTOPHOM AJITEBPhI [46]

7.1 Bektoper (12)

7.2 JlefictBus Hax BekTopamu (22)

7.3 Cucremsl koopauHat (12)

8 ®YHKIMHN HECKOJIbKUX ITEPEMEHHBIX [68]

8.1 OcHoBuele noustusd. [Ipenen. HenpepreiBHOCTE  (12)

8.2 [IpousBonHbie U AuddepeHunans GyHKIUN HECKOIbKUX NMepeMeHHbIX (22)
8.3 [IBoitHoit unTerpan (12)

8.4 Tpoiinoii unterpan (22)

9 UIHTET'PAJIBHBIE IIPEOBPA3OBAHIS B MATEMATUYECKOU ®U3UKE [70,1]
9.1 OcHoBHbIEe ypaBHeHUs MaTeMaTHueckol ¢puzuku (12)

9.2 UnterpanbHble npeodbpazoanus Oypoe (12)

9.3 UnrerpanbHble mpeobpazoBanus Pypre (22)

9.4 Ypasuenue beccens (24,1)

Hroro: 574,1

Jjis opraHu3aii caMoCTOSATEIbHON pabOThl HEOOXOAUMBI CIIEAYIONINE YCIOBHS:

- TOTOBHOCTb CTYJI€HTOB K CAMOCTOSITEIBHOMY TPYAY;

- MOTHBAITUS TIOJTYUYCHHSI 3HAHHIH;

- HaUM4ue W JIOCTYNHOCTh BCETO0 HEOOXOJUMOro y4eOHO-METOJUYECKOr0 U CHPaBOYHOTO
MaTepuana;

- CHCTEMa PEeryJIsIPHOTO KOHTPOJISl KaUueCTBa BBIMOJIHEHHOW CaMOCTOSTEIBHON paboTHI;

- KOHCYJIbTAllMOHHAS TOMOUIb MPENo/iaBaTesl.

CamocrosiTenpHas paboTa TakyKe BKITFOYAET B CeOs:
- BBITIOJTHEHUE WHIUBUYaTbHBIX 3aJaHUN;

- IOATOTOBKY K NPAaKTUYCCKHUM 3aHATUAM

- IOAATOTOBKY K TEKYIIEMY KOHTPOIIIO;

- IOATOTOBKY K UTOTOBOMY KOHTPOJIIO.

6. YueOHO-MeToqu4YecKkoe U MHGOPMAITMOHHOE ol0ecTieyeHne JUCHUILIHHBI (MOIYJIA)
6.1. Ilepeuennb y4ueOHOIi IUTEPATYPbI, HEOOXOAUMON /1JI51 OCBOEHMS U CHUILIUHBI (MOIYJIA)

OcHoBHasi yueOHas1 iuTepaTypa:
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. Anrynun, K.K. Metoasl maremaTnueckoil Gu3Mku: yyeOHoe mocobue [DIeKTPOHHBIN

pecypc]. - DnektpoH. naH. - M.: lupekr-Memna, 2014. — 123 ¢. — Pexum pocrtymna:
http://biblioclub.ru/index.php?page=book view red&book id=240552 (mara
obpamenus: 25.06.2022)

[Iporacos, 0. M. Maremarudeckuii ananus : yaedHoe mocobue / FO. M. IIporacos. — 2-¢
u3a., crep. — Mocksa : @JIMHTA, 2017. — 165 c. : rpad., cxem. — Pexum gocryna: 1mo
TIOJIITHCKE. — URL: https://biblioclub.ru/index.php?page=book&id=115118 (nara
obpamenus: 26.06.2022). — bubmmorp. B kH. — ISBN 978-5-9765-1234-4. — TekcT :
JJIEKTPOHHBIN.

JlonosiHUTeIbHAA y4eOHAas IuTepaTypa:

1.

EnmbiioB, A. A. HHrerpampHoe wucuucienue : yuyeOHoe mnocobue / A. A. Enbuos,
T. A. EnbuioBa ; Tomckuii ['ocyapCTBEHHBIN YHUBEPCUTET CHUCTEM YHPABICHUS U

paguosnektpoHuku (TYCVYP). — Tomck : Oab Konrent, 2013. — 137 c. : un. — Pexum

JOCTYTIA: o TIOJIITHCKE. — URL: https://biblioclub.ru/index.php?

page=book&id=480608 (mara obpamenusi: 26.06.2022). — bubmuorp.: c. 128-129. —

ISBN 978-5-4332-0115-6. — TeKCT : 371€KTPOHHBIH.

Jluneitnas anreOpa : ydeOHoe mocodome / H. B.I'pemacoBa, M. A. KopemnHukosa,

H. W. Xenoukuna [u np.] ; Ypanbckuii QenepanbHblii YHHBEPCUTET WM. IEPBOTO
[Ipesunenta Poccum b. H. Enpnumna. — ExarepunOypr : M3marenscTBO Y pallbcKOTro

yHuBepcutera, 2019. — 91 c¢. — Pexum Jgoctyma: 10 MOJANHMCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=697344 (nata oOparmeHus:
26.06.2022). — bubauorp. B kH. — ISBN 978-5-7996-2776-8. — TekcT : 371€KTPOHHBIN.

6.2. IlepeueHb 3JIEKTPOHHBIX OUOJIHOTEYHBIX CHCTEM, COBPEMEHHBIX NPO(eccCHOHAIBLHBIX
0a3 TaHHBIX U HHPOPMAILMOHHBIX CIPABOYHBIX CHCTEM

Ne HanMeHoBaHMe JOKYMEHTA C YKa3aHUEM PeKBHU3UTOB
n/n
1 Horosop Ha noctyn k 9bC ZNANIUM.COM wmexny baml'V B nmune nupexropa CO
bamlV u OO0 «3nannymy» ot 12.07.2021
2 Jlorosop Ha noctyn k O5C «35C FOPAUT) (nmonHas kosiekius) Mexny baml'y B
muue aupekropa CO bamlV u OO0 «DnekTpoHHOE U3AaTENbCTBO FOPAT» Ne
223/596 ot 04.03.2021
3 | HoroBop Ha goctyn Kk ObC «YHuBepcuterckas 6nbianoTeka onnaita» mexay baml'y u
«Hexcememna» Ne OI'3-114 ot 28.09.2022
4 Horosop Ha noctyn k 9bC «Jlanp» Mexay baml'y u uznarenscrBom «Jlanbs» Ne OI'3-
145 o1 01.10.2021
5 Horosop Ha noctyn k IbC «Jlaup» mexay baml'V u uznarenscrBom «Jlaup» Ne OI'3-
146 oT 01.10.2021
6 Cornamenue o cotpynaudectse Mexay baml'y u uzgarensctBom «Jlaub» Ne 141 ot
01.10.2021
7 3BbC «3b bamlV», 6eccpounstit forosop mexay baml'yV u OO0 «OTkpbITHIE
6ubanoreunsie cucreMb» Ne 095 ot 01.09.2014 r.
8 JloroBop Ha TOCTYTI K 3JIEKTPOHHBIM HAYYHBIM MEPUOJUIECKUM U3TAHHUSIM MEKITY
bamlV u PYHOb Ne OI'3-512 ot 20.12.2021
9 Jlorosop Ha BJI nuccepranuit mexxay bamlyY u PI'b Ne095/04/0045-1254 ot
02.07.2021
10 Horosop o noxkimouenuu k HOb u o npenocrasienun noctyna k oorekram HOb

Mexay bamlV B mune qupekropa CO bamlV ¢ ®I'BY «PTI'b» Ne 101/HOb/1438-I1 ot

11.06.2019
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Ilepedyenn pecypcoB HH()OPMALIMOHHO-TEJEKOMMYHHKAIIMOHHOM ceTn «MMHTEepHeT» (naJiee -
ceTb «AHTEpHET»)

Ne Anpec (URL) Onucanue
n/ CTPAHUIIbI

1 https://openedu.ru/course/spbstu/mathph/ OmnunaifH Kypc
«MareMatnueck
ast puznKa»
®I'AOY BO
«CaHKT-
[lerepOyprexuit
MOJIUTEXHUYIECK
Wi YHUBEPCUTET
ITerpa
Benukoro»

2 http://yotx.ru/ CepBuc oHIaitH

HOCTPOCHHUS
rpadukoB
byHKIUH

3 www.mathnet.ru Ob6mmepoccuiick
5474
MaTeMaTU4YCCKU
1 opTan

4 | http://old.exponenta.ru/educat/class/courses/student/la/examples.asp | O6pa3oBaTenpH
BIN
MaTeMaTHYECKU
W caT
Exponenta.ru.
Ha yka3zannoi
CTpaHHIIe
MIPUBEICHBI
IPUMEPBI
peleHus
TUTIOBBIX 337124
JINHEHOMN
anreOpsl.

5 https://mipt.ru/education/chair/mathematics/upload/636/f 5ztibp- YuebHoe
arphdx5Swxdp.pdf nocodue 1o
METOAaM
peleHus
nuddepennnans
HBIX YPaBHEHUHU.
MO®TH, 2012 r.

6 https://www.youtube.com/playlist? Jlexruu 1o
list=PLqIfGRVmMTE16ayQcyPPvBWRm7uhJHejxk METOJaM
MaTeMaTHIECKO
it puzuKH.
Yuraer [lanupo
JlaBug
AbGpamoBuy,
Kadenpa
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TEOPETUYECKOMN
¢uzuku OO
HI'Y

6.3. [lepeyeHb JMIIEH3UOHHOTO  CBOOOIHO PACTIPOCTPAHAEMOI0 IPOTPAMMHOIO

oﬁecneqennﬂ, B TOM YMCJI€ OTCYECCTBCHHOI'0 MPOU3BOACTBA

HaumeHoBaHMe MPOrpaMMHOro odecrneyeHust

Office Standart 2007 Russian OpenLicensePack NoLevel Acdmc

Windows XP

7. MaTepI/IaJIBHO-TeXHI/I‘IeCKaH 6333, HeoO0XoauMas aJis OCYHIECTBJICHUSA 06pa30BaTeJ’IbHOFO

npouecca no JucuumiInHe (MoayJio)

Tun yuyeOHo# aynuropuu

OcHaneHHOCTD Y4eOHOI
ayIMTOpUH

VYuebHas ayIUTOpHUs AJIs IPOBEICHUS 3aHATHH JEKIIMOHHOTO
TUNa, yueOHas ay IMTOpuUs AJIsl IPOBEACHUS 3aHATHH
CEMHMHApPCKOI'o THIIA, y4eOHas ay TUTOPUS TEKYIIEero
KOHTPOJISI U TPOMEXYTOUHOM aTTecTanuu, yueoHas

ayJIMTOpUs TPYNIOBBIX U UHAWBHUIyAJIbHBIX KOHCYJIbTALUN.

y4yeOHast MmeOenb, JoCKa,
MYJIbTUMEHA-TTPOCKTOP,
9KpaH HACTECHHBIN, y4eOHO-
HATJISITHBIC TTOCOOUS

VYyeOHnast ay TuTOpUs AJIs1 IPOBEACHHUSI 3aHATHI CEMUHAPCKOTO
THUMA, yuyeOHas ayAUTOPHS TEKYIIEro KOHTPOJIS U
MIPOMEXYTOYHOI aTTecTaluu, yueOHas ay JuTOpHs
I'PYNIOBBIX U UHAMBUYAJIbHBIX KOHCYJIbTAIIUM

y4yeOHast Mmebenb, JoCKa,
MYJIbTUMEARA-TTPOCKTOP,
9KpaH HACTEHHBIN, y4eOHO-
HATrJISAHEIC ITOCOOHS.

UntansHBIN 331 TOMEIICHHUE JJIsl CAMOCTOSTEIILHON pabOThI

yuebHast mebenb, yueOHo-
HarJIsgHbIe TOCOOMS,
KOMITBIOTEPBI

14




	1. Перечень планируемых результатов обучения по дисциплине, соотнесенных с установленными в образовательной программе индикаторами достижения компетенций
	2. Цели и место дисциплины (модуля) в структуре образовательной программы
	3. Объем дисциплины (модуля) в зачетных единицах с указанием количества академических или астрономических часов, выделенных на контактную работу обучающихся с преподавателем (по видам учебных занятий) и на самостоятельную работу обучающихся
	4. Содержание дисциплины (модуля), структурированное по темам (разделам) с указанием отведенного на них количества академических часов и видов учебных занятий
	4.1. Разделы дисциплины и трудоемкость по видам учебных занятий (в академических часах)
	4.2. Содержание дисциплины, структурированное по разделам (темам)

	5. Учебно-методическое обеспечение для самостоятельной работы обучающихся по дисциплине (модулю)
	6. Учебно-методическое и информационное обеспечение дисциплины (модуля)
	6.1. Перечень учебной литературы, необходимой для освоения дисциплины (модуля)
	6.2. Перечень электронных библиотечных систем, современных профессиональных баз данных и информационных справочных систем
	6.3. Перечень лицензионного и свободно распространяемого программного обеспечения, в том числе отечественного производства

	7. Материально-техническая база, необходимая для осуществления образовательного процесса по дисциплине (модулю)

