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1. Hean ocBoeHNs TUCHUILINHBI (MOIYJIs1)

]_IeJ'IHMI/I OCBOCHHUA JUCHUINIMHBI ABJIACTCA OBJIIAACHUC TCOPECTHYECCKHMMH OCHOBAMHU U
HpaKTI/I‘IeCKI/IMI/I METOAaMU pCH_IeHI/IH HpI/IMepOB " 3aJa4 Jid HOCHQI[YIOIJ_IGI‘O HpI/IMeHeHI/ISI
MAaTEMATUYCCKUX MCETOAO0B B TEXHHUYCCKUX IMPUITOKCHUAX. OcHoBHas Ocjib IIpCIoJaBaHusd
JOUCIHUITIINHBI «HpI/IKHaI[HaSI MaTCeMaTHuKa» - O3HAKOMUTH 06y11a10m1/1x051 C MaTeMaTI/I‘IeCKOI\/JI
IOCTAaHOBKOU U METOJaMH PCHICHUS IIUPOKOIO Kpyra 3aaad, Ba)XHBIX B HpaKTI/I‘leCKOI;'I pa60Te
WH)XKEHEepa, HAYYUTh MIPOBOJIUTH CPAaBHUTEIBHBIN aHaIn3 d3(PPEKTUBHOCTH Pa3IMYHBIX METOJIOB B
IMPUITIOKECHUN K PECHICHUIO KOHerTHOﬁ 3aJa4u. BBI6I/IpaTB HaI/I60J'Iee panuoOHAJIIBHBIEC METO/bI
pellleHus 3aa4u U PEaM30BBIBATh BBIOPAHHBIA METOJ C JoBeIeHHEM 10 (GOpMyIbl, Tpaduka,
qyucijia v T.II. COBI[aTB 633y IJI1 U3Y4YCHHA 3aBCPIIANOMIMX Pa3AciioB KypCa M CIICHHAIBHBIX
JTUCITUTIMH; UCTOJIh30BaTh OTH 3HAHHS KAaK CTYNCHH (HOPMHPOBAHHS CIIOCOOHOCTEH OymyIimx
CIICIIUAJINCTOB K BEACHUIO HCCHCHOB&TGHBCKOﬁ pa6OTBI " pEHICHUIO IMPAKTUYCCKUX 3a/1ay.

2. MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM POrpaMMbl

JucuummuHa «[IpukitagHas MareMaTUKay MPeICTaBIseT COO0H MUCIUTUTMHY BXO/ISIIIYIO
B 00s3aTenpHyto yacth. (b1.0.19).
s ocBoeHust muctuIuMHbBL «[IpukimamHas mMaTemMaTtukay OOyYaroIIuecs HCIOJIb3YIOT
3HaHUS, YMEHHS, HaBBIKUA, C(HOPMUPOBAHHBIC B XOJI€ M3YYCHUsS TUCHHMIUIMH: «MarteMaThkay,

«DPusukan

OcBoenne JUCHUITIINHBI ((HpI/IKJ'IaI[HaSI MaT€MaTuKa» SABJIACTCA HeO6XOﬂHMOﬁ OCHOBOM
AJId TTOCIICAYIOIECTO M3YUYCHUA AWCHHUILINH <<3JICKTpOT€XHI/IKa H JJICKTPOHHUKA), ((MeTpOJIOI‘I/ISI,

CTaHAapTU3anusg 1 CepTI/I(bI/IKaI_II/IH», «HaHOTEeXHOIOTUH B TEXHUYECKOM CCPBHCEN».

3. Ilnanupyemblie pe3yabTaThbl 00y4eHHS M0 TUCHUILIHHE,
COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTeIbHOIMI

NporpaMmbl

OcBoeHre AUCIUILTHHEI HAapaBJieHO Ha (hOpMUPOBaHUE KOMIIETECHIINNA:
OIIK-1 Cnocoben pemarb THIOBBIE 3ajadd Tpo(eccHOHaNbHON JAesSTeN HOCTH Ha OCHOBE
3HaHUH OCHOBHBIX 3aKOHOB MaTEMAaTHUECKMX M €CTECTBEHHBIX HAayK C NMPUMEHEHHWEM HH()OPMAMOHHO-

KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA.

Ko u Kox i Kputepuu onieHHBaHus pe3ybTaTOB 00YUCHHUS

HaWMCHOBaH | HAaMMEHOBAaHH —

ue ¢ HHJMKATOPA | (110M0pOroBHI
YHUBEPCAIbH | JIOCTHIKCHUSI i,

oHt YHUBCPCAIBH | gomrmeTeHIMs | IOPOTOBBIil 0a30BBbIii NPOJIBUHYTHIH
KOMIIETEHIIH BIX .

51 KOMITETEHIINI cpopMEpoBaH

a)

OIIK-1. N-1lonk-1 He moxer Cnabo Xopor1io Ycneurno
Criocoben HWcmonb3yeT | MCIONB30BaTh | MCIOIB3YET | UCIONB3YEeT | UCIOJIB3YeT
periaTh OCHOBHBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC
THITOBBIE 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI
3a1a4u €CTECTBCHHOH | €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH | €CTECTBEHHOH
po(heCcCHOHa | ay9IHBIX ayJHBIX ay4HBIX ay4HBIX ay4HBIX
JBHON JMCIHTUTAH JMCIMIUTAH JHCIHTUTAH JHCIHTUTAH JAUCIHUTUTIH
JEATETBHOCT | JUIA PEUIeHUs | JUIs PEIICHUST | JUISl PEIICHHsT | JUTS PEIIEHUsT | JUTS PEIICHUSI
Y Ha OCHOBE | CTAHAApTHBIX | CTAHJAPTHBIX | CTAHIAPTHBIX | CTAHAAPTHBIX | CTAHIAPTHBIX
3HAHUH 3a/1a4 B | 33134 B 3a1a4 B 3a1a4 B 3aj1a4 B
OCHOBHBIX COOTBETCTBUH | COOTBETCTBHU | COOTBETCTBHU | COOTBETCTBHH | COOTBETCTBUU
3aKOHOB c C c c c




MaTeMaTU4yec | HalpaBJIEHHO | HAMPaBJICHHO | HAMPABJICHHO | HANpaBJICHHO | HAIpaBJIEHHO
KHX U CTBIO CTBIO CTBIO CTBIO CTBIO
ecTecTBeHHbI | mpodeccuona | npodeccuona | mpodeccrona | mpodeccuona | mpodeccuona
X HayK C JIbHOMN JIBHOHN JILHOM JIBHOM JIBHON
NPUMEHEHUE | JESTENIbHOCTH | IEATEIbHOCTH | IEATEIbHOCTU | ACSTEIBHOCTU | ACSITEbHOCTH
M

nHpopmaro

HHO-

KOMMYHHKAI]

MOHHBIX

TEXHOJIOTHI

B pe3ynbrare ocBOSHUS AUCIUILIUHBI (MOTYIs1) OOYJAIOIIHIACS TOJIKEH:

3HaTh:

— OCHOBHBIC TIOHATHS M METOJbI MATEMAaTHYECKOrO aHaln3a, JUHCHHON anreOpsl U
AQHAIUTUYECKON TeOMETPHUH, TUCKPETHOW MaTeMaTHKH, TeopuH IuddepeHIInaNnbHbIX ypaBHEHHH,
TEOPUU BEPOSTHOCTH W TEOPUH MATEMATUYCCKOW CTATUCTHKH, CTATHCTUYCCKHX METOOB
00pabOTKM JKCHEPUMEHTANBHBIX JaHHBIX, D3JEMEHTOB TEOpUHU (YHKIMHA KOMILJICKCHON
TIEPEMEHHOM.

YMers:

- pewaTh THUIOBBIE 3aJa4d Mpo(ecCHOHANBbHON AEsITeNbHOCTH Ha OCHOBE 3HAHHIA
OCHOBHBIX 3aKOHOB MaTEMAaTHYECKUX M €CTECTBEHHBIX HAyK C MPUMEHEHHEM HH()OPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTUH.

Buaners:

- METOJaMU TOCTPOEHUS MAaTeMAaTHYEeCKUX MOJeNell TUMOBBIX MPO(GECCHOHATBHBIX

3azay;
- CHOCOOHOCTBIO K CAMOOPraHU3aluu U caMo00pa30BaHUIO;
- CNOCOBHOCTbIO NPOBOANUTL N OLEHUBATL PE3yNbTaTbl U3SMEPEHWI;
— TOTOBHOCTBIO K 00pabOTKe pe3yIbTaTOB IKCIIEPUMEHTAIBLHBIX UCCIIEOBAaHUM.
3.1. MaTtpuua cooTHeCeHUs1 TeM/pa3/1e/ioB AUCHUILIHHBI (MOAYJIA) U
(opMupyemMbIX B HUX 0011eNPO(hecCHOHATBHBIX KOMIIETeHIH
Ne Tembl, pa3iessl JUCIUILTAHBI Kowmerermm | O0mee JOTHACCTBO
OI1K-1 KOMITETCHIIUMA
1 | KommnekcHble yncna u 1eHCTBUS HaJ HUMU + 1
2 | OyHKIMU KOMIUIEKCHOTO II€PEMEHHOTO. + 1
Kondopmausie oToOpaskeHus
3 | [IpencraBneHne aHATUTHYECKUX (YHKIAN + 1
psAaaMH.

4. CTpyKTYypa M coiep:KaHHe JMCHUIIIHHBI (MOAYJIsT)
OOm1ast TPyA0EMKOCTh TUCIUILTAHBI COCTABIISIET 2 3a4€THBIX SAMHUIIBI (72 akaj. 4acoB).

4.1 O0beM TUCHUILINHBI H BBl Y4eOHOH padoThI

KommuecTBo ak. yacos
3a049Has
. ouHas popma
Buner 3ansTrii dbopma
o0ydeHus
oOyueHus
4 cemecTp
3 Kypc
OO6m1ast TpyA0€MKOCTh TUCIIUTLTHHBI 72 72
KonrtaktHas paboTa ¢ 00yJaromumMucs, B T.4. 42 16
AyIuTOpHBIC 3aHATHSI, U3 HUX: 42 16




JIEKIIUHU 14 6
NPAaKTUYECKUE 3aHATHS 28 10
CamocrosiTenbHas padboTa, B T.4. 30 52
npopaboTka ydyeOHOro Marepuajga 1O  JUCIHHIUIMHE
(KOHCIIEKTOB JICKIIUH, YYCOHMKOB, MaTEpHUAJIOB CETEBBIX 8 13
pecypcoB)
MOJIFOTOBKA K MPAKTUYECKUM 3aHATHIM 8 13
BBIIIOJIHCHUE WHIUBUAYAJIbHBIX 3aJaHUI 7 13
MOATOTOBKA K TECTUPOBAHUIO 7 13
KoHnTtposb - 4
Bua utoroBoro KOHTpoIIst 3a4€T 3a4€T
4.2 Jlekuuu
OO0beM B ak. yacax
Ne Paznen nucuuniaussl (MOIYIs1), TEMBI JEKIUN U posepn P— dopmMupyemble
UX coJiepXKaHue KOMIIETEHINH
dbopma dbopma
oOyueHus | 00y4eHus
1 KoMmiiekcHbIe YncIa M JeHcTBUSA HAJd HUMH.
11 Kommiekcusie 4yucia. @opMBl  3anucH 5 OITK-1
KOMILJIEKCHOT'O YHCIIA.
AnreOpanyeckue OmNepanud ¢ KOMIUICKCHBIMHU 2
1.2 | yucnamu. JluHuM u o0JaCTU B KOMILJIEKCHOM 2 OIIK-1
TUIOCKOCTH
2 DyHKIIUM KOMILIEKCHOT0 nnepeMeHHOro. Kongopmubie oTodpakeHus
Ornpenenenue byHKIIIHT KOMILJIEKCHOTO
2.3 | nepemenHoro. Ilpemen ¥  HeNpephIBHOCTH 2 OIIK-1
(GYHKIMH.
[MpowsBognass u auddepennuan. I[Ipasuma
T epeHIpoBaHus. Heob6xonumoe u
5 4 | ZOCTATOUHOE ycnoBHE nudepeHIpyeMoCTH 1 OIK-1
byHKIUIT KOMILIEKCHOTO HEPEMEHHOTO.
AHaJIUTUYHOCTD (PEryisipHOCTb) (YHKIUU B
TOYKE M 00J1aCTH.
BemecTBeHHas 1 MHUMAas 4aCTH aHAIUTHYECKOU 2
2.5 | ¢pynkuun. CBsi3b aHAINTHYECKUX (QYHKIUH C 2 OIIK-1
TapMOHUYECKHUMHU.
2.6 | Kondopmuble 0TOOpakeHusl. 2 OIIK-1
Jluneiinas ¢ynaknus. [lokazarenbHas (QyHKIHS.
Jlorapudmuueckas byHKIHS.
Tpuronomerpuveckne (QyHKIUH KOMIUIEKCHOTO
2.7 | nepemenHoro. OOpaTHble TPUTOHOMETPUUYECKHE 1 OIIK-1
byHKIMM W runepbonuueckue  QpyHKUUU
KOMIIJIEKCHOT'O
NIEPEMEHHOT 0.
3 IIpeacraBiieHne aHAIUTHYECKUX QYHKIMI psAIaMu.
38 Pan Teitnopa. Ananutudyeckue oToOpakeHUs U 1 OIK-1
OPUHIUIBI MAKCUMYMa. 9
Paner Jlopana. Pa3snoxeHue aHaJIUTHYECKOU
3.9 1 OIIK-1
¢ynkuunu B psg Jlopana
Hroro 14 6




4.3. JlabopaTopHble padoThI

He npenycmorpensl.

4.4. llpakTuyecKkue 3aHATHS

OO0ObeM B ak. gacax
No dopmupyemsie
HaumenoBanue 3aHsTUS odHad 3a0tuHat PMHPY
paszaena dhopma dbopma KOMIICTCHIIMH
o0yueHust | 00ydeHus
Kommnekcuble unciaa. @opMbI 3aITHCH
1 p 2 OIK-1
KOMIIIEKCHOTO YHCIIA.
AnreOpanueckue omnepamuy ¢
1 p patt 2 1 OIK-1
KOMILIEKCHBIMH YKCIIaMH.
JIunnu 1 00aCTH B KOMILIEKCHOM
1 2 OIlK-1
IUIOCKOCTH.
Onpenenenne (QyHKIUH KOMILIEKCHOTO
2 MIEPEMEHHOTO. [Ipenen u 2 OIIK-1
HENPEPBIBHOCTD (DYHKITHH.
IIpoussomuas 51 nuddepeHnall.
[IpaBuna quddepeHnmupoBanus. 1
HeoOxonuMoe U 1OCTaTO4YHOE YCIIOBHE
QG epeHIpyeMoCTH byHKINN
2 KOMILJIEKCHOTO MIEPEMEHHOTO. 2 OIIK-1
AHaJIUTUYHOCTh (perymisipHOCTb)
(GYHKIIMH B TOUKE W 0OJIACTH.
BemectBennas ©W = MHHMas ~ 4acTH
2 . g 2 OI1K-1
AHATUTUYECKON (PyHKIIUU. 9
CBSI3p  QHAIUTHYECKUX KIUA €
2 Pymxn 2 OTIK-1
TapMOHUYECKHMH.
2 Kondopmubie oTobpakeHus. 2 OIlK-1
JIuneiinas knousa. IlokazartenpHast 2
2 yHKi 2 OIK-1
¢yskims. Jlorapupmuueckast yHKuus.
TpuroHomeTpuyecKue byHKITUU
KOMIUIEKCHOTO nepeMeHHoro. OopaTHbie
2 TPUTOHOMETpUUECKHEe  QYHKIUH U 2 2 OIlK-1
runepOooInYecKue byHKIIUN
KOMIUIEKCHOTO TTEPEMEHHOTO.
Psa Teinopa. AHamuTHYECKHE
3 A p 2 1 OIK-1
OTOOPaXCHUS M MPUHIIUITHI MAKCUMYyMa.
Psanp1 JlopaHa. Paznoxxenune
3 a P 4 1 OIK-1
aHayMTH4IecKor Gynkmy B psix Jlopana
Hroro: 28 10
4.5. CamocrosiTe/ibHasi padoTa CTyIeHTa
Ne OG6beM ak. 4acoB
Pazgen nucnuminHbl Bug CPC Ovynas 3aounas
dbopma dbopma
oOyueHus: | oOyueHus
1 | KommnekcHple umcina | mpopaboTka yaeOHOTO MaTepuaa 1mo
1 JCHCTBUS HAJl HUMH. | JUCIUIUIMHE (KOHCIICKTOB JICKITUH, 3 5
y4€OHHKOB, MATEPHAIIOB CETEBBIX
pecypcoB)




MOATOTOBKA K MPAKTHYECKUM 3aHATHSIM 3 5

BBITIOJHCHUE HHIMBUYaIbHBIX 3 5

3aaHui

MOATOTOBKA K TECTHPOBAHUIO 3 5
2 | ®yHkuuu npopaboTKa yueOHOro MaTepuania 1o

KOMILJIEKCHOTO JUCITUIUIAHE (KOHCIIEKTOB JICKIUH, 3 4

MIEPEMEHHOTO. y4eOHUKOB, MATEPUAIOB CETEBBIX

Kondopmausie pecypcoB)

OTOOpaXCHHUS MOJITOTOBKA K MPAKTUYCCKUM 3aHSITHSIM 3 4
BLInonHueHHe WHMBUIYaTbHBIX 9 4
3ajaHuil
MOATOTOBKA K TECTHPOBAHUIO 2 4

3 | IIpencrarienue npopaboTKa y4eOHOro MaTepHraa 1mo

AHAJTUTHYECKUX JTUCITUTUIAHE (KOHCIIEKTOB JICKITUH, 5 4

GyHKIUN psaMH. y4eOHHUKOB, MaTEPHUAJIOB CETEBBIX
pecypcoB)

MOJIFOTOBKA K MPAKTHYCCKUM 3aHATHAM 2 4

BBITIONHCHHE MHNBUIYaJbHBIX 5 4

3aaHui

MOATOTOBKA K TECTHPOBAHUIO 2 4
Htoro 30 52

4.6. Bolno/iHeHHEe KOHTPOJIbHOM PadoThl 00y4aOIMMHUCH 3209HOM

(popmbI

B nponecce wusydenus aucuuiuinebl «lIpukiagHas MaTemaTvka» oOydaroluecs
3204HOM (hopMBI OOyUYEHMSI JOJKHBI BBIMOJIHUTH KOHTPOJIBHYIO paboTy. Llenbio BBIMOIHEHUS
KOHTPOJIbHOM pPa0OTHl SBJISETCS OBJAJACHUE OCHOBHBIMH MAaTeMATUYECKUMHU MOHSITHUSIMH,
npueMaMd U MeTonaMu. KOHTpoJIbHBIE 3aJaHUs BBINOJHAIOTCS B COOTBETCTBHM C IOCIEIHEN

nugpoit mudpa.

3anaua 1. Beruncnuts z, Haiitu z, Rez, Imz, |z|, argz, Argz. 306pa3uts Z Ha

KOMILUIEKCHOU TJIOCKOCTH.

Bapuanr 1 11 Z:%; 12. z=(2i-2)*; 13. z=3%3-5i;
Bapuanr 2 21 z:%; 22. z=(3-i)°% 23. z=41-2i;
BapnaHT 3 31 z:%; 32. z=(2+3i)* 33. z=%3-i;
Bapnant 4 41 z:ﬁ; 42. 7=(1+i)"; 43 z=%i-4;
Bapuanr 5 51 z:%: 52. z=(2i-2)": 53. z=3/3-5i;
Bapuant 6 61 z:(i23_—+i)22; 62. z=(3+i)" 63 z=32+2i;
Bapuan 7 71 z:%; 72, 7=(i-1) 73. z=41-1;




2
Bapuant 8 81 z:—(2_+;-); 82. z=(i+1);, 83 z=¥i-1;
I_
Bapuanr 9 o1 z=— 2 . 55 ,_(2i—2)" 53 7=%3_5i:
@-nE+i)
- .3
Bapnant 10 101 z:(('_‘zl;'z; 102. 2=(3-i)% 103, z=%2+1;
I_

3apava 2 . OnpeaenuTs U IOCTPOUTH JIMHUU U 00JIaCTH, YAOBJICTBOPSIONINE
YpaBHECHUSM U HEPABEHCTBAM.

Bapuanr 1
U f-ij=2z+1 12 W% =0 13 arg(z-1+2i)<7;
z+i 3
Bapuant 2 21. Rez’=9; 22. |z-2/=[z+i 23. mZ=' >0
Z+i
Bapuant 3 31. arg(z—i)=1; 32 lmz—_1=0; 33 [z+[z-1<%
4 z+1
Bapuanr 4 41. |z+i|=z-2; 42 Relzl; 43, ESarg(z+i)£E;
z 3 6 3
Bapuant 5 51. Re(z_;j=0; 52. fl+z]=4z+i, 53 0<Imz’<3
Z+
BapI/IaHT6 61, |Z—I|+|Z+||:6, 6.2. Rezzl’ 43. ng,
i z+i]
Bapuant 7 71, [z-3-i|=4z+1 72 mZ 1o 73 gz <o
Z+i
Bapuanr 8 81. Re(§j=%; 8.2. argz—4i=%; 53 [z+1-z-2/<2
Bapuant 9 01 |z-2+i[=[z+3 92 Im%:Z; 93 0<Rez’ <2
Bapuant 10 101 ag=0; 102 Imz+Re(z-1)=3 103 []<2+[z-]

3agaua 3. OnpenenuTh, B KAKUX TOYKAX KOMIUIEKCHOW MIOCKOCTA UMEIOT
MIPOU3BOJIHYIO YKa3aHHbIC PyHKIMHU. UeMy paBHA MPOU3BOIHAS B KOKIOU U3 ITUX
Todek? B kakux Toukax JaHHBIC PYHKIIMU aHATUTHYECKUE?

Bapuanr 1. @ = z° +i |Z|2
Bapuant 2. @ =sin(iz+1)
Bapuant 3. = X + iy2

Bapuant 4. @O = z%-C0SzZ




- (2 2
Bapuanr 5. @ = yX‘H(X -y )
Bapuasnr 6. @ =SINiz
1

Bapuant 7. ® = E
o= ZC0Sz
Bapuanr 8. 14 72

2 - 2
Bapuant 9. 0 =72 —I |Z|

Bapuanr 10. @ = ‘Z‘ + Rez

Pemienne kaxmoro 3anaHus JOJDKHO COIMPOBOXKIATHCA MOAPOOHBIMH TOSCHEHHSIMHU.
HeoOxonumo 3anmuchiBaTh UCIoONb3yeMble (opmyibl. B koHile paboThl 3amuChIBaeTCSl CIHUCOK
ucrnonbp3dyemor smteparypbl. KoHTponbHast paboTta A0iKHA OBITh BBITIOJIHEHA B CPOK B
COOTBETCTBUU C YU€OHBIM IIJIAHOM.

4.7. Conep:xaHue pa3aesoB TUCHUILIMHBI (MOILYJIs)
1. KomiuiekcHble ynciaa U JEMCTBUS Hall HUMHU.
KommnekcHple uncna. @opMbl 3aMCH KOMIUIEKCHOTO uucia. AnredOpanueckue orepanuu C
KOMILIEKCHBIMU uuciiaMu. JIMHUU 1 0071acTH B KOMIUIEKCHOM
2. OyHKIIUN KOMIUIEKCHOTO niepeMeHHOro. KoHnpopmHbIe 0TOOpakeHus
Onpenenenue GyHKINN KOMITJIEKCHOTO iepeMeHHoro. [lpeaen u HenpepbIBHOCTh (PYHKITUH.
[TpousBoanas u auddepenunan. [Ipasuna nupdepennuposanus. Heodxoaumoe u goctaTouHOE
ycnoBue auddepeHunpyeMocTd (YHKIMHM KOMIUJIEKCHOTO TE€PEeMEHHOro. AHAJIUTUYHOCTb
(perynsapHOCTh) (YHKIIMU B TOUYKE U 00JIACTH.
BemecTBeHHass 1 MHUMasi 4acTH aHAIMTUYECKOH GyHKUMU. CBA3b aHATUTHUYECKUX (DYHKIMH ¢
rapMoHnueckuMu. Konpopmusie otoOpakenus. Jluneitnas ¢pynxuus. [lokazarenpHas QyHKIuUS.
Jlorapudpmuueckas ¢yHkius. TpuroHomerpuueckue (yHKIHH KOMIUIEKCHOTO TEPEMEHHOTO.
OOpatHble TpUroHOMEeTpUYecKre QYHKIMHU U runepooandeckre GyHKINN KOMIUIEKCHOTO
NIEPEMEHHOTO.
3. IIpencraBieHye aHATUTUYECKUX QYHKIMN PSAAMU.
Psan Teiinopa. AHanuTH4ecKHe OTOOpakeHUS W MpHUHUUIB MakcumyMma. Psasl Jlopana.
Paznoxxenue ananutudeckoit ¢pyakuuu B psan Jlopana

[TepeueHp yueOHO-METOAMUECKOTO 00ECIEUEeHUS Il CAMOCTOSTEIbHON pabOoThI 1O
TUCITUTLIAHE (MOIYJIIO):

1. CsemnukoB A.I'., TuxoHoB A.H. Teopust ¢yHKUUN KOMIIJIEKCHOM NEpeMEHHOM.-
Hayxa,1999- 321ctp;

2. Cunopo 1O.B., ®emoprok M.B. Jleknuu 1o Teopuu (GYHKIHA KOMIUIEKCHOTO
MepeMEHHOr0.- HayKa, 1989r.- 478 c1p;

3. TpuBanos N.1. Beenenue B Teopuro QyHKIINH KOMITIEKCHOTO TIepeMeHHOT0.- Hayka,
1984r- 432,

4. Mopo3zosa B./I. Teopust pynkuuii komriekcHoi nepemenHoil.- MI'TYum. baymana,
2009r- 521 crp.

5. O0pa3oBaTte/ibHbIE TEXHOJIOTUH
[Ipy w3yd4eHMHM JUCHMIUIMHBI HUCHOJb3yeTCs WHHOBAIMOHHAas oOpa3oBaTelbHas
TEXHOJIOTHA Ha OCHOBC HMHTCIpalMkd KOMIICTCHTHOCTHOI'O M JIMYHOCTHO-OPHCHTHPOBAHHOI'O



IIOAXO0B c JJIEMEHTaMHU TPagULMOHHOTO JIEKLIMOHHO-CEMUHAPCKOI 0 51
KBa3UNpPO(eCCHOHAIBHOrO O0yUYEHMsI ¢ MCIIOJb30BaHMEM HHTEPAKTUBHBIX (OPM IPOBEACHUS
3aHIATUM, HCCIENOBATEIbCKOW IPOEKTHOM JEATENIbBHOCTH M MYJIbTUMEIUMHBIX y4EOHBIX
MaTEepUAIOB.

Buja yueOHoii padboThl OoOpa3oBaTejibHbIE TEXHOJOTUH
Jlekuun DJIEeKTPOHHBIE MaTepUAJIbl, UCTIOJIB30BaHUE
MYyJBTUMEAUMHBIX CPEICTB, Pa3AaTOUYHbII
MaTepua
[TpakTrueckue (CeMHUHAPCKUE) 3aHATHUS Ob6cyxieHne 1 aHaIu3 MPeIOKEHHBIX

BOIIPOCOB UX aYAUTOPHBIX 3aHATUAX,
HHIUWBUAYAJIbHBIC TOKJIAAbl, TCCTUPOBAHUC

CamocTosTenbHble paboThI 3amuTa 1 pe3eHTalus pe3ysIbTaToB
CaMOCTOSITEJIbHOT'O UCCIIEI0BAHMsI HA 3aHATUAX

6. OneHO4YHBbIE CpeICTBA JTUCHUILIUHBI (MOIYJIs1)

OCHOBHBIMU BHJIAMH JUCIMIUIMHAPHBIX OLIEHOYHBIX CPEJCTB NPU (PYHKIIMOHUPOBAHHU
MOJIYJIbHO-PEHTUHTOBOM CHCTEMbl OOY4YCHHsS SIBISIIOTCS: Ha CTaJuu PYOEKHOro pEHTHHra,
dbopMupyeMoro mo pe3ysibTataM MOJYJIBbHOTO TECTUPOBAHHS — TECTOBBIC 3aJaHMs;, HA CTaJUU
HOOLIPUTEIBHOTO PEHTHHra, POPMUPYEMOTO IO pe3yabTaTaM PEIICHUS 33]a4 Ha TPAKTHYCCKUX
3aHATUSAX — 3aJaHus JUIs MPAKTHYSCKUX 3aHATHN; HA CTaIWH IPOMEKYTOYHOTO PEHTHHTA,
OIPEJICISIEMOTO 10 Pe3yJIbTaTaM C/Iauyd 3a4eTa — TEOPETHYECKHE BOMPOCHI, KOHTPOJIHUPYIOIIUE
TEOPETUYECKOE COJEp)KaHKEe Yy4eOHOro marepuaia, ¥ KOMIICTCHTHOCTHO-OPHEHTHPOBAHHBIC
3a/IaHMs, KOHTPOJMPYIOIIME TMpakTHUYeckue HaBblku oOywatomerocs mo OOIl  nmanHorO
HarpaBJeHus1, GOpMUPYEMbIE IPH U3YUCHUU NUCHUILTHHBI «[I[puKiagHas MaTreMaTHKay.

6.1 ITacnopT ¢oHaa OLIEHOUYHBIX CPEACTB MO JUCHUIJINHE

Ko O1eHOYHOE CPECTBO
Ne KonTponupyemsle paznessl A . 1 DEA
KOHTPOJIMPYEMOI
n/m (TeMbl) TUCIUTUIMHBI HaMEHOBAHHE | KOJI-BO
KOMIIETEHIINH
KoHntposnbHsie
P 120
KoMIutekcHble yncna u JeHCTBUS SafaHHA
1 OIIK-1
HaJ HUMHU Bompocsr st 10
3aueTa
KoHnTponbHbie
OYHKIUHA KOMILIEKCHOTO 3a§ AHILS 80
2 nepemenHoro. Kondopmasie OIIK-1
Bormpocsr s
O0TOOpaXKeHUS 20
3aueTa
KoHntposnbHsie 20
3 [IpencraBineHne aHATUTUYECKUX OIIK-1 3aJlaHus
byHKIM psaamu. Bompocsr mis 18
3aueTa

6.2. IlepeyeHb BONPOCOB JIsl 3a4eTa

1. Hynu ananmutudeckoit ¢pyukiun. [Tomocel. CymiectBeHHO ocoObie Touku (OITK-1)

2. IoHsATHE KOMIUIEKCHOTO YKcia. JleficTBus Haa KoMiuiekcHbME ynciamu (OTTK-1)

3. DnemeHTapHbIC PYHKIIUH KOMIUIEKCHOTO riepeMenHoro. Jluneinas ¢pyukmus. (OITK-1)
4. AnamutHueckas QyHkuwus, ee cBoictea. (OITK-1)



5. T'apmonnyeckue ¢pyHkuuu. CBsS3b TAPMOHUYECKON U aHATTUTUYECKON (PYHKIIUH (TeopeMa).
(OIIK-1)

6. IIponsBoaHas (GyHKIMH KOMILJIEKCHOTO IIEPEMEHHOT0. | '€OMeTpUYECKH CMBICIT MOJTYJIS U
aprymenTa npou3Boanoi ¢pyukmun. (OITK-1)

7. Ananutndeckas ¢pyHkius, ee cBoiictra. (OITK-1)

8. Amnanutuueckas GpyHkuus, ee cocTra. (OITK-1)

9. Bo3BeneHNe KOMIIJIEKCHOTO YMCIIA B CTENIEHb U U3BJIEUYEHUE KOPHS U3 KOMIUIEKCHOTO YHClia
(OIIK-14)

10. Bo3BeneHne KOMIUIEKCHOTO YHCJIA B CTETIEHD U U3BJIEYEHUE KOPHS U3 KOMIJIEKCHOT'O YHCIa.
(OIIK-14)

11. Bo3BeneHne KOMIUIEKCHOIO YHCJIA B CTETIEHD U U3BJIEYEHUE KOPHS U3 KOMIJIEKCHOT'O YHCIa.
(OIIK-1)

12. 'apmonnueckue pyakun. CBsI3b rapMOHUYECKON M aHAIMTHYECKOW (DYHKIINU (Teopema).
(OIIK-1)

13. HenpepbiBHOCTD QyHKIMH KOMILIEKCHOTO niepemenHoro. (OITK-1)

14. IloHsATHE KOMIUIEKCHOTrO yKcia. ['eomeTpuyeckoe TOKOBaHUE JeMCTBUI HaJl KOMIUIEKCHBIMU
gyucinamu. (OI1K-14)

15. INousiTue KoMIUIEKCHOTO uucia. JlelicTBus Hax KoMmiuiekcHbIMU unciamu. (OITK-1)

16. IIpousBomHas ¢pyHKIUH KOMILIEKCHOTO iepeMerHoro. (OITK-1)

17. PacimupeHHasi KOMIUIEKCHAs INIOCKOCTh. MHOXeCTBa TOUEK Ha KOMITJIEKCHOH IJIOCKOCTH.
(OIIK-1)

18. Psin Jlopana. Teopema Jlopana. (OITK-14)

19. Psan Teiinopa. Teopema Teitnopa (OITK-1)

20. Codepa Pumana. Pacmmpennas koMiuiekcHast miockoctsb. (OITK-1)

21. TpuroHoMeTpHuueckas U rmokaszarenbHas Gopmbl KomiuiekcHbIX uncent. (OITK-1)

22. TpuroHoMeTpuvecKas U MokasarenbHas popmbl KOMIUIeKCHbIX grcen. (OITK-1)

23. dyHKIUSA KOMIUIEKCHOTO MepeMeHHoro u ee npexaedn. (OITK-1)

24. ®OyHKUUSA KOMIUIEKCHOTO TiepeMeHHoro u ee mpexaen. (OI1K-1)

25. DnemeHTapHbIe PYHKIIMH KOMILIEKCHOTO repeMeHHoro. JlpooHo-nmuueninas gynkius. (OITK-
1)

26. DneMeHTapHbIE QYHKIIMM KOMILJIEKCHOTO nepeMeHHoro. [Toka3zarenbHas u norapudmuyeckas
¢dynkuun. (OITK-1)

27. TlousiTHE KOMIUIEKCHOTO uKcia. JleiicTBust Hax koMruiekcHbiME drciamu (OTTK-1).

28. Hynu ananutudeckoit ¢pynkimu. [Tomocsl. CymiectBeHHO ocoObie Toukn (OITK-1).

29. Ananurndeckas pynknus. Ee cBoiicta. (OITK-1)

30. Beruers! pynkiun. OcHoBHas Teopema Teopuu Bbruetos. (OITK-1)

31. Boruetst pynkiuu. OcHOBHas Teopema Teopuu BbueToB. (OTTK-1)

32. BeluncieHue BbiueTa B OeCKOHEUHO ynaneHHoi Touke. (OITK-1)

33. BoruucieHue BbreTa OTHOCUTENbHO mosroca. (OITK-1)

34. UnrerpanpHas Teopema Komm. (OITK-1)

35. Koudopmuoe orodopaxenue. (OITK-1)

36. Koudopmusie orodpakenus (OITK-1)

37. HenpepbiBHOCTH QYHKIMU KOMIUIEKCHOTO nepemenHoro. (OT1K-1)

38. TlpaBuna qudpdepenunpoBanus ynkmu. (OITK-1)

39. TIpeoOpasosanue Jlamnaca. (OITK-1)

40. PacmmpeHHast KOMIIJIEKCHAS TUIOCKOCTh. MHOKECTBA TOYEK HA KOMIUIEKCHOM INIOCKOCTH.
(OIIK-1)

41. Pan Jlopana. Teopema Jlopana. (OIIK-1)

42. Psp Teiinopa. Teopema Teitnopa. (OIIK-1)

43. ®yHKIMS KOMIUIEKCHOTO nepeMenHoro u ee npenen. (OI1K-1)



44. lenas ¢pyukuus. Teopema Jluysumis. Mepomopduas dynxims. (OTTK-1)

45. Yucnosele psaapl. OOmuil KpUTEPUH CXOAUMOCTH PSAIOB. AOCOTIOTHO CXOSIIHECS PSIbI.
[TepecranoBka uiaeHoB psaa. (OITK-1)
46. DneMeHTapHbIe PYHKIIMH KOMIUIEKCHOTO niepemennoro. Jluneiinas ¢pynkius. (OITK-1)
47. DnemeHTapHble QYHKIMH KOMIUIEKCHOTO niepeMennoro. Crenennas ¢pyukuus (OITK-1)
48. DnemeHTtapHble PYHKIIMUA KOMIUIEKCHOTO nepemenHoro. Crenennas ¢pynkius. (OI1K-1)

6.3. IlIkaa oLeHOYHBIX CPEACTB

[Ipn GyHKIIMOHUPOBAHUU MOAYJIBHO-PEUTUHIOBOM CUCTEMBI OOYUYEHHs 3HAHUS, YMEHHUS
Y HaBBIKU, TPUOOpETaeMbI€ CTYICHTAMH B IMPOIECCE U3YUEHHUS TUCLUUILIMHBI, OLEHUBAIOTCS B
PEUTHHTOBBIX Oayuiax. YdeOHas AUCIUIUIMHA UMEET UTOTOBBIN pedTuHr 100 O6ayyioB, KOTOPHIH
CKJIapIBaeTcs u3 pyoexnoro (40 6amioB), mpoMexyTouHoro (50 GaljioB) M MOOMIPUTEIHHOTO

peritunra (10 6amioB).

YpoBHH OCBOEHUS Kpurepuu oneHnBanus OneHouyHbIE CpECTBA
KOMITCTCHIIHHA (kKoJ1-BO OaIIOB)
IIponBUHYTHIN - IIOJIHOE 3HaHWe ydyeOHoro Marepuana u3 | Tekyluid KOHTPOIb —
(75-100 6asmoB) Pa3IMYHBIX PA3/EIOB TUCIUTIINHBI, moayns 1 (18-20),
«3a4TEHO» - YMEHHUE SICHO, JIOTUYHO U IPAMOTHO M3JaraTh | TEKyIIUH KOHTPOJIb —
W3Y4YECHHBIN Marepual, npou3BoAuThH | Monyab 2 (18-20),
CcOOCTBEHHBIE pa3MBbIIIICHUS, JieNaTh | TBOpueckuid Oamn (2-
YMO3aKJIIOUeHUs W BBIBOJBI ¢ jgoOamnenueM | 10),  Bompochl K
KOMMEHTapHEB, MOSICHEHNUH, 000CHOBaHUIA, 3agery (37-50)
-TPAMOTHOE BJIaJICHUE METOJaMH pELICHUS
3a]1a4 JJUHEHHOro MPOrpaMMUPOBAHHUS.
Ha »ToM ypoBHe oOywarommiics crnocoOeH
TBOPUECKU TPUMEHSATH IOJY4YECHHbIE 3HAHUSA
IIyTEM CAaMOCTOATEIBHOIO KOHCTPYMPOBaHUS
croco0a IeITeIbHOCTH.
bazoBbiii - 3HAaHME OCHOBHBIX TEOpPETUUYECKUX U | TeKkyumui KOHTPOJIb —
(50-74 6aina) METOJAMYECKUX TOJIOKEHUH 1Mo u3ydeHHoMy | moayias 1 (10-15),
«3aYTEHO» MaTepuagy M alrOpUTMOB peIIeHUs 3aJad | TeKyIIUil KOHTPOJIb —
JIMHEWHOTO ITPOrpaMMHUPOBaHUS; moayns 2 (10-15),
- YMEHHE OCYILECTBJIATh 3KOHOMUYECKYIO | TBOpueckui Oamn (5-
MHTEPIIPETAMIO TOJYYEHHBIX ONTHUMAaJbHBIX | §), BOIPOCHI K 3a4eTy
PCIICHHUIA; (25-35)
- BIIQJICHME METOJIaMU pELIEHUS M aHajau3a
ONTUMM3AIMOHHBIX 33/1a4, XapaKTePU3YIOIINX
HKOHOMUYECKHUE SIBJICHHUSL.
Ha sToM ypoBHE 00y4aromumcst HCIIOIb3YeTCs
KOMOMHHMpPOBaHUE W3BECTHBIX AalTOPUTMOB U
IIPUEMOB  JEATEIBHOCTH,  JBPUCTHYECKOIO
MBIIUICHHSL.
IToporosslii - IIOBEPXHOCTHOE  3HAHHWE  AITOPUTMOB | TeKylmui KOHTPOJb —
(35-49 6annoB) pelieHus 3a7a4 auHeiHorO | MOAYIE 1 (8-12),
«3aYTEHO» IPOrpaMMUPOBAHUS; TEKYIIHA KOHTPOJIb —

- YMEHHE OCYHIECTBJIATh YACTUYHBINA aHAIN3 U
UHTEPIPETALMIO ONTUMAIBHOTO PELICHUS;

- BBINOJHEHUE pPAc4YeTOB IO IPUMEHEHHIO
ONTUMU3ALMOHHBIX METO/I0B c
IOIPEIIHOCTSAMHA METOAO0JIOTHYECKOr0 IIJIaHa,
omnoKamMu B UMHTEpIpETALNH, HO

MoyIb 2 (8-12),
TBOpYeckuii 6am (3-
5), BOIIPOCHI K 3a4€Ty

(16-20)




NO3BOJIIIOMIMX ~ CAENaTh  o0Iiee  BEpHOE
3aKJIFOUYCHHE O  PCEHICHHH ITOCTaBJICHHOM
3a7a4H.

Ha stom ypoBHe oOyuarommiicsi cnocoOeH 1o
HaMATH BOCHPOM3BOAWUTH pPaHEE YCBOCHHYIO
METOJIMKY W TPHUMEHITh  YCBOCHHBIC
QITOPUTMBI  JUIL  pEIIeHHS  TUIOBBIX
(cranmapTHBIX) 3a/1a4.

Huzkuit - HE3HaHUE TEPMHUHOJOTHHM JUCHUIUIMHGI, | TeKkyumi KOHTPOJIb —

(1OTIOPOTOBBIA) npUOJIM3UTEIILHOE MPEICTaBICHHE O peamere | Moayib 1 (0-8),

(xoMrieTeHIus HE | ¥ METOJax IUCIUIUIMHBL, OTPBIBOYHOE, 0e€3 | TeKyIIHid KOHTPOIb —

chopMupoBaHa) JIOTHYECKOW TOCIIeI0BATEIbHOCTH H3JI0KeHue | moayiib 2 (0-8),

(menee 35 6aoB) uHpopmanuu, KOCBEHHBIM obpaszoMm | TBopueckuii 6amr (0-

«HE 3aUTEHO» 3aTparuBaroIien HEKOTOPBIS acTeKThI | 4), BOIIPOCHI K 3a4eTy
[IPOrPaMMHOTO MaTepHaa; (0-14)

- HEYMEHHE pelaTrh MPOCTECUINE THUIIOBHIE
3a/1a4y JTMHEHHOr0 IPOrpPaMMHUPOBAHHS;

- HCBJIAACHUC BBIYHMCIINTCIIBHBIMHA
npooeaypamMu I1mo NnMpuUMEHCHUIO CTaHAApPTHBIX
METOJ0B

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE O0ecreyeHmne
AUCHHUILIMHBI (MOIYJIs1)

7.1. OcHOBHas1 yueOHAasl JIUTEPATypa
Boponos, M. B. llpukinanHas MaTeMaTHKa: TEXHOJOTMH NMPUMEHEHUs : yuyeOHoe mocobue Juis
By30B / M. B. Boponos, B. W. Ilumenos, E. I'. Cy3nanoB. — 2-e u3x., ucnp. u gon. — M. :
UznatensctBo  FOpaiir, 2017. — 381 c¢. — (Cepus : ABTOpCKMH y4eOHHK). —
https://www.biblio-online.ru/book/28DD113E-1D18-4417-84CF-722E6D1C8EFC

7.2. lonoJiHUTeIbHASA Y4eOHasl JuTeparypa

1. Mauynuc, B. B. Beiciast matemaTHka : yuebHoe nocobue ais By3oB / B. B. Mauynuc. — 5-e
u3n., mepepadb. m gon. — M. : HsmarensctBo FOpaiit, 2017. — 306 c¢. — (Cepus :
YHUBEPCUTETHI Poccun). — ISBN 978-5-534-01277-4 https://www.biblio-

online.ru/book/4BE2493C-98A2-401F-82C5-693AE62E332F
2. [llunayes, B. C. Bricimast matematuka : yueOHUK U npaktukym / B. C. lunaueB. — 8-e u3f.,
nepepad. u gon. — M. : UznmarensctBo FOpaiit, 2017. — 447 c. — (Cepus : baxamasp.
[Tpuknaanoit KYypC). — ISBN 978-5-9916-3600-1 https://www.biblio-
online.ru/book/EBCB26A9-BC88-4B58-86B7-B3890EC6B386

7.3. MeToauyeckne yKa3aHus M0 OCBOCHUIO TUCHMUILINHBI
1. Hepsruna E.M. Teopus ¢yHKIMIA KOMIUIEKCHOM mepeMeHHoi: ydeOHoe mnocobue./E.U.
Hepsiruna. — Boponex, BI'Y, 2009. — 39c.
2. HOy6poBun, B.T. Teopuss ¢GyHKIUH KOMIUIEKCHOTO MEpPeMEHHOro. Teopus M NpaKTHKa:
yaeonoe nocobue/N.T. Jlyoposun. — Kazaup, KI'Y, 2010. — 102c.

7.4 Uudopmannonnbie M HU(PPOBLIE TEXHOJIOTHMH (IIPOrpaMMHOe
o0ecreyeHune, COBpeMeHHbIe NPodecCHOHATbHBIC 0a3bl JAHHBIX U

HH(pOPMALMOHHBIE CIIPABOYHBIE CUCTEMbI)
VYyebHast aucuMIUIMHA (MOAYJB) TpPEIyCMaTpHBAaeT OCBOCHHE WH(POPMALMOHHBIX U
npoBbIX TexHONMOTHH. Peanu3anus 1iudpoBeIX TEXHOJIOTHI B 00pa30BaTEILHOM MPOCTPAHCTBE




SBIISIETCS. OJHOM W3 BAXHEWIIUX Menedl o0pa3oBaHMs, IArOMIe BO3MOXHOCTh Pa3BHBATh
KOHKYPEHTOCTIOCOOHBIE KauyecTBa OOYyUYaIOIMIMXCS KaK OYIyIIUX BBICOKOKBATH(HUIIMPOBAHHBIX
CICIIUAIACTOB.

[{udpoBble TEXHOIOTUU MPETyCMAaTPUBAIOT Pa3BUTHE HABBIKOB 3(P(HEKTUBHOTO pPELICHUS
3a1a4  MPoeCCHOHATBHOTO, COIMAIBLHOTO, JIMYHOCTHOTO XapakTepa C HUCHOJIb30BaHUEM
pa3IMYHbIX BHJIOB KOMMYHUKAIIMOHHBIX TeXHOnoruil. OcBoeHHEe IUPPOBBIX TEXHOJOTHIl B
paMKax JaHHOW JUCHMIUIMHBI (MOAYNSA) OPHEHTHUPOBAHO HA CIIOCOOHOCTh O€30MacHO U
HaJJIeXKaluM  o0pa3oM IMOoJIydaTh JOCTYI, YIpaBisATh, HHTErPUPOBATH, OOMEHUBATHCH,
OIICHUBATh W CO3JaBaTh HHQPOPMAIMIO C TIOMOIIBIO ITM(PPOBBIX YCTPOWCTB M CETEBBIX
texHojoruil. dopmupoBanue HUPPOBOIM KOMIIETEHTHOCTH MperoiaraeT paboTy ¢ JaHHBIMU,
BJIQJICHUE UHCTPYMECHTAMH JUISI KOMMYHHKAIUH.

7.4.1 D1eKTPOHHO-0UO0JINOTEYHbIE CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oOka3zaHHE YCIYr OT

01.09.2025 Ne 6/u (CeteBast aneKTpoHHas: OMOIMOTEKA).

2. baza gaHHBIX 31eKTpOHHBIX HHPOpMannoHHbIX pecypcoB ®I'BHY HHCXB (morosop
no o0ecrneueHuIo JoCTyna K AJIeKTpOHHBIM HH(popmannoHHbIM pecypcam OI'BHY ITHCXb
yepes repmuHal yaanennoro goctyna (TY ] ®T'BHY [ITHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnexrporHoe H3naTenbcTBo FOPAWTY (https://urait.ru/) (ToroBop Ha okazaHHe
YCIYT TIO0 TPEJOCTaBICHUIO JOCTyma K oOpasoBarenbHON miathopme OO0 «DiekTpoHHOE
m3narenscto FOPAUTY ot 01.09.2025 No 7326).

4. DrnexkTpoHHO-OMONMMoTeuHast cucrema «Bepuaackuity (https://vernadsky-lib.ru)

(moroBop Ha 6€3BO3ME3THOE UCTIONB30BaHUE Mpou3BeaeHu OT 26.03.2020 Ne 14/20/25).

5. baza manaeix HOb «HannonansHas snekrponHas oubaroreka» (https://rusneb.ru/)
(morosop o noakrouenun k HOb u npenocrasnennn nocrymna k oobekram HOb ot 02.09.2024
Ne 101/HDb/4712-m).

6. JloroBop O COTPYIHHMYECTBE IO OKa3aHUIO OUOIMOTEUHO-UH(DOPMAIIMOHHBIX |
COIIMOKYJIbTYPHBIX YCIYT TOJIb30BATENsIM YHHUBEPCUTETA W3 YHUCIAa HMHBAIWJIOB MO 3PEHHIO,
C1a00BUIAIINX, UHBAIHMIIOB JAPYTMX KaTETOPUM C OTPaHMYEHHBIM JIOCTYNOM K HH(OpMaiuu,
JUI, UMEIOMINX TPyAHOCTU ¢ ureHueM mockoneyaTHoro tekcta TOI'BYK «TamGoBckas
obnactHas yHuBepcaibHas HayuyHas Oubnuotexa um. A.C. [lymxunay Ounman «CrnenuaibHas

oubmmorexka st cienbix uM. H.A. Octposckoro» (https://www.tambovlib.ru) (morosop o
corpyauaudectse ot 10.10.2024 Ne 0001).

7.4.2. UndopManiuoHHbIe CIPABOYHBIE CHCTEMbI
1. CnpaBouHas npaBoBas cucrema Koncynprantllintoc (oroBop nocTaBku, alanTaluu U
conpoBoxkAeHUs dk3eMIUIsIpoB cucteM Koncynprantllimtoc ot 24.02.2026 Ne 12760 /13900/3C).
2. DOnekTpoHHBIH mnepuoanyeckuii crnpaBouHuk «Cucrema ['TAPAHT» (moroBop Ha

yCIayTH 1Mo conpoBoxaeHuio oT 11.02.2026 Ne 194-01/2026).

7.4.3. CoBpemeHHbIe po(deccuoHaAIbHbIE 0a3bI JaHHBIX

1. ba3za 1aHHBIX HOPMATHUBHO-IIPABOBBIX AaKTOB MH(OPMAIIMOHHO-00pa30BaTeIbHON
nporpammel «Pocmeron» (moroop ot 06.11.2025 Ne 505/2025)

2. baza nannbix Hayunoii snextponHoii Oubmnorexkn eLIBRARY.RU — poccuiickuit
MH(OPMALIMOHHO-aHAIMTUYECKUIT TOopTall B 00JIaCTH HAyKH, TEXHOJOTUH, MEAUIMHBI U
obpasoBanus - https://elibrary.ru/

3. TTopTan oTKpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpeiTeie JaHHble DexepanbHO CaykKObl TOCYZAPCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata


https://e.lanbook.com/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

7.4.4, JIuueH3MOHHOEe U CBOOOHO pacnpocTpaHsieMoe MPorpaMMHoe
obecreyeHne, B TOM YHCJIe 0TEYeCTBEHHOT0 MPON3BOACTBA

Ne Haumenosanue PazpaboTunx HocrynHocts Ccoinka Ha Enunstit PexBusuTel
1o (IMueH3UoHHOE, | peecTp pocCHCKUX MOATBEPKIAIOIIETO
(nmpaBooGnanare cBO0OOJTHO nporpamm a1 OBM JIOKyMeHTa (TIpH
JIb) pacnpoctpansieM | u Bl (mpu Hanu4un) HAJIMYHUN)
oe)
1 | Microsoft Windows, Microsoft JIuieH3noOHHOE - JTuueHsust
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
JeUcTBHs: OECCPOUHO
2 AHTHBHDPYCHOE AO Jluuensuonnoe | https://reestr.digital.g | Cy6nuueH3noHHbIH
MPOrpaMMHOE «Jlaboparopwust ov.ru/reestr/366574/? noroeop ¢ 000
obecrieueHne Kacniepckoro» sphrase_id=415165 «Codrekcy ot
Kaspersky Endpoint (Poccust) 17.12.2025 Ne 6/,
Security amnst 6uzHeca CPOK JICHCTBHS: C
18.12.2025 mo
17.12.2026
3 MoitOduc 000 «Hogsie Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
CraHJapTHBIH - o0nauHble ov.ru/reestr/301631/? «PyOukon»
OducHsIil makeT TEXHOJIOTHI sphrase_id=2698444 ot 24.04.2019 Ne
JUIs1 pabOoTHI C (Poccus) 03641000008190000
JIOKYMEHTaMHU 12
W TIOYUTOH CPOK JEHCTBUSL:
(myoffice.ru) GeccpouHo
4 OducHbli maker AO «P7» Jluuensnonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Oducy ov.ru/reestr/306668/? «Codrekcy
(meckTormHasi BEpCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CPOK JeCTBUSA:
OGeccpodHo
5 OnepanroHHas 00O "Bazaner | JIunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
cucreMa «AJbT cB00OOIHOE ov.ru/reestr/303262/? «Codrekcy
O6pazoBanue» MIPOTrPaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecrieueHne" 03641000008230000
07
CPOK JeHCTBUSA:
6eccpodHo
6 IMporpammHas AO Jlunensuonnoe | https://reestr.digital.g JIMIIeH3MOHHBII
cucTeEMA JUIs «AHTHILIATHAT ov.ru/reestr/303350/? noroBop ¢ AO
0oOHapy eHUs (Poccus) sphrase_id=2698186 «AHTHIUIATHAT» OT
TEKCTOBBIX 16.05.2025 Ne 10567,
3aMCTBOBaHH B CPOK JCHCTBUS: €
y4eOHBIX ¥ HAYYHBIX 16.06.2025 mo
paborax 15.06.2026
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)
7 Acrobat Reader Adobe Systems CBoGoaHO - -
- IPOCMOTD pacrpocTpaHsem
nokymeHToB PDF, oe



https://ru.wikipedia.org/wiki/Adobe_Systems

DjVU

Foxit Reader
- IPOCMOTP
nokymeHToB PDF,
Djvu

Foxit
Corporation

CsoboaHo -
pacrpocTpassieM
oe

7.4.5. Pecypchbl HH(POPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«AHTepHeT»

w Mo

CDTOwiki: 6a3a 3nanuii mo nuugposoii Tpanchopmanuu https://cdto.wiki/

Odwunmansueii caiit MUC Poccun - http://www.mchs.gov.ru/

Oxpana tpyna - http://ohrana-bgd.ru/

7.4.6. HudpoBble HHCTPYMEHTbI, IPUMEHsIeMble B 00Pa30BaTeJIbLHOM
npouecce

NoabkowhE

Cepauc

LMS-mardhopma Moodle
Bupryansnas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online
Oo6uaunsie cepBuchl: Sunekc./luck, Oomako Mail.ru
Cepaucsl onpocos: Anaexc ®opmbl, MyQuiz
Cepsucsl BuneocBs3u: Sumekc tenemoct, Webinar.ru
COBMECTHON paboThI

http://www.trello.com

HajJ TmpoekTamu Ui HeOompmux rpynn  Trello

7.4.7. lludpoBble TEXHOJOTHH, IPUMeEHsIEMble PU U3YYE€HUH TUCIUNJINHBI

Ne [Tudpossie Bunsl yueOHOM paboTHI, dopmupyemble NAK
TEXHOJIOTUHI BBITIOJTHSIEMBIE C KOMIIETEHIHH
npUMeHeHneM U dpoBoit
TEXHOJIOTHH
1. | O6naunsie Jlexun OIIK-1. Cnocoben WUJI-1lomnk-1
TEXHOJIOTUU [IpakTryeckue 3aHATUS pemaTh TUTIOBEIE Hcnons3yer

3aJauu OCHOBHBIE 3aKOHBI
po¢eCCUOHANBHONW | €CTEeCTBEHHOHAYYHBIX
NesITeIbHOCTH Ha JUCLUTUIMH IS
OCHOBE 3HaHUU peleHus
OCHOBHBIX 3aKOHOB | CTaHJApTHBIX 3aJay
MaTeMaTHYeCKUX U | B COOTBETCTBUU C
€CTECTBEHHBIX HAYK | HAIpaBJICHHOCTBIO
C IPUMEHEHUEM npodeccroHaNbHOMI
H(pOpPMAIIMOHHO- JeSITebHOCTH
KOMMYHUKAITHOHHBIX
TEXHOJIOTUI

2. | Bonpume Jlexun OIIK-1. Cnocoben WNJI-1onk-1

JIaHHbIE [IpakTHyeckue 3aHATUSA pelaTh TUIIOBbIE Hcnons3yer

3aaun OCHOBHBIE 3aKOHBI
poeCCUOHANBHON | €CTECTBEHHOHAYYHBIX
NesITeTbHOCTH Ha JVICTIATUTAH JIJIS
OCHOBE 3HaHUHI pereHus
OCHOBHBIX 3aKOHOB | CTaHJApTHBIX 3aJay
MaTeMaTHYeCKUX U | B COOTBETCTBUU C



https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.mchs.gov.ru/
http://ohrana-bgd.ru/

€CTECTBEHHBIX HAYK | HaIPaBJIECHHOCTHIO
C IPUMEHEHUEM npohecCuOHATBHOM
uHpOpMaIMOHHO- IEeITEIbHOCTH
KOMMYHHKAITMOHHBIX
TEXHOJIOTHI

Texnonoruu Jlexknnu OIIK-1. Cnocoben WNJI-1lonk-1

oecnipoBogHOM | [IpakTyeckue 3aHATUS peniaTh TUIOBBIC Hcnonp3yet

CBSI3U CamocrosiTenbHas pabora | 3a7a4u OCHOBHBEIE 3aKOHBI
npoeCCHOHAIBHON | €CTECTBEHHOHAYYHBIX
NeSITEILHOCTH Ha IUACIIATIINH IS
OCHOBE 3HaHHUH penieHus
OCHOBHBIX 3aKOHOB CTaHJAPTHBIX  3a/1a4
MaTEMaTHYECKUX U B COOTBETCTBHH C
€CTECTBEHHBIX HAYK | HAIPaBJIECHHOCTHIO
C IPUMEHEHUEM npodeccuoHabHON
UH(POPMAITMOHHO- JESITENLHOCTH
KOMMYHHKAITMOHHBIX
TEXHOJOTHI

8. MarepuajibHO-TEXHHYECKOE O0ecedeHrue TN CIUITMHBI (MOLYJIA)

JKamro3u ropusonTanpHbie HAa Tpu okHA (MHB. Ne 2101065486), MuTepakTBHAs IOCKa
(maB. No 2101040205), Cucremusni komrmiekT: mporeccop Intel Original LGA 1150,
BenTwsitop Deepcool THETA 21, matepunckas mnata ASUS H81M-K[JS-1150 iH, mamsarte
DDR3 4 Gd, xectkwmii muck 500 Gb, kopnmyc MAXcase H4403, 610k nutanust Aerocool 350W (
uHB. Ne 21013400740), ITpoextop Viewsonic PJD6243 DLP 3200 lumens XGA 3000:1 HDMI
3D, HabGopsl neMOHCTparimOHHOTO 000pYJIOBaHUS U YUEOHO-HATJISAHBIX mocoouii, KommeroTep
C-600 (mmB. Ne 1101044333, 1101044334, 1101044335, 1101044336, 1101044337,
1101044338, 1101044339, 1101044340, Kommprotep C-700 (maB. No 1101045328),
Konuentparop cereBoit (uHB. Ne 2101061671), Kommerotep P-233 (unB. Ne 2101041453,
2101041454, 2101041455, 2101041456, 2101041457, 2101041458, 2101041459, 2101041460,
2101041461), Cuctemnslii kommuiekt: ITponeccop Intel Original LGA 1155 Celeron G 1610
OEM (2.6/2 Mb), monutop 20” Asus As MS202D , marepunckas miata Asus, BEHTHJIATOP,
namsTh, JKECTKUU JHMCK, KOPMYC, KiaBHarypa, Mbib (MHB. Ne 21013400425, 21013400446,
21013400453, 21013400454, 21013400481, 21013400480, 21013400455, 21013400482,
21013400505), Hocka nactennas (uaB. Ne 2101063506), KommbioTep B cocTaBe: MpOIECCOp
Intel 775 Core Duio E440, monutop 19" Acer (mmB. Ne 2101045116, 2101045113),
KomnbroTepHas TexHuka nojkiatrodeHa kK cetu «HrepHer» u obecneuena pocrynom B SMOC
YHHUBEPCHTETA.

PabGouas mporpamma gucummiauHbel «lIpukiagHas MmaTremarthka» —COCTaBlieHa B
coorBercTBUM ¢ TpeboBanusMu PI'OC BO - OakanaBpuar Mo HampaBiICHUIO MOJATOTOBKU
35.03.06 ArpounxeHepus, YTBEpXKIEH NpHKa3oM MUHHCTEpCTBA 0O0pa3oBaHUS W HAyKH
Poccuiickoit ®denepanun ot 23 asrycra 2017 r. N 813

ABTOp: mpodeccop kadeapsl MaTeMaTHKH, U3UKH U WH(OOPMAIMOHHBIX TEXHOJOTHH [1.3.H.
Cwmaruu b.1.

Penenszent: mpodeccop kadempsl TpaHCHTOPTHO-TEXHOJOTHUECKHUX
KOHCTPYHpOBaHUs, K.T.H., 1oueHT H.B. Muxees

MallluH n OCHOB

[Iporpamma paccMoTpeHa Ha 3acefaHuu  Kadeapbl MaTeMaTHKH, (GU3MKA H

WH()OPMAITMOHHBIX TEXHOJOTHM, TPOoTOKOJ Ne 9 ot 15 ampens 2019 r.




[Tporpamma paccMOTpeHa Ha 3acellaHUM Y4eOHO-METOAMYECKOW KOMHCCUU MH)KEHEPHOTO
uactutyra ®I'bOY BO Muuypunckuii 'AY, npotokon Ne 9 ot 22 anpesnst 2019r.
[IporpamMa yTBep:kIeHa Ha 3acelaHUM y4eOHO-METOIMUYECKOTO COBETa YHUBEPCUTETa
npoTokoia Ne 8 ot 25 anpens 2019r.
[Tporpamma nepepaboTaHa U JOMOJHEHA B COOTBETCTBHUH ¢ TpeboBaHussMu OI'OC
[Iporpamma paccMoTpeHa Ha 3acefaHuu  Kadeapbl MaTeMaTHKH, (GU3MKA U
MH(POPMALIMOHHBIX TEXHOIOTUH, mpoToko Ne 8 ot 8 anpesns 2020 r.
[Tporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-METOAMYECKOW KOMHUCCHU HMH)KEHEPHOTrO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 9 ot 13 anpens 2020r.
[TporpammMa yTBepxkJeHa Ha 3acelaHUM y4eOHO-METOJMUYECKOro COBETa YHUBEPCUTETa
npotokoi Ne 8 ot 23 anpens 2020r.
[Iporpamma nepepaboTaHa U IOMOJIHEHA B cOOTBeTCTBHH ¢ TpeboBanusimu ®I'OC BO.
[IporpaMmma paccMoTpeHa Ha 3aceJaHUM  Kadeapbl MaTeMaTHKH, (QU3UKH U
WH(pOPMAIMOHHBIX TEXHOJOTHM, TpoToKoJ Ne 10 ot 9 mapra 2021 r.
[Iporpamma paccMOTpeHa Ha 3acellaHUM Y4eOHO-METOAMYECKOW KOMHCCHUU MH)KEHEPHOTO
uncturyra ®I'b6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 5 anpesnst 2021r.
[Iporpamma yTBepkIeHa Ha 3acelaHUM y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETa
npotokoia Ne 8 ot 22 anpens 2021 r.
[Iporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.
IIporpamma paccMoTpeHa Ha 3aceJaHMM  Kadeapbl MaTeMaTHKH, (QHU3UKH U
UH(POPMALMOHHBIX TeXHOIOTUH, mpoTokos Ne 10 ot 10 urons 2021 r.
IIporpamma paccMOTpeHa Ha 3acelaHuM Y4eOHO-MEeTOANYECKONH KOMUCCUU MHIKEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 11 ot 15 urons 2021r.
IIporpamma yTBepxk/ieHa Ha 3acelaHUM y4eOHO-METOAMYECKOI'O COBETa YHHBEPCUTETA
npotokoi Ne 12 ot 30 utons 2021 r.
IIporpamma nepepaboTtaHa 1 A0HoJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu GI'OC BO.
[Iporpamma paccmMoTpeHa Ha 3acefaHuu Kadeapbl MaTeMaTUKH, (QU3UKH U
MH(POPMALIMOHHBIX TEXHONOTUH, poTokos Ne 8 ot 12 ampenst 2022 1.
[IporpamMmMa paccMoTpeHa Ha 3ace/laHuu y4eOHO-METONYECKOW KOMUCCUU NHKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuit 'AY, nporokon Ne 7 ot 14 anpens 2022 r.
[IporpamMmMa yTBepk[eHa Ha 3acelaHUU Yy4eOHO-METOJMYECKOT0 COBETa YHHUBEPCHUTETA
npotokoi Ne 8 or 21 anpens 2022 r.
[Tporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu GI'OC BO.
IIporpamma paccMoTpeHa Ha 3aceJaHud  Kadeapbl MaTeMaTuKd, (U3NKM U
MH(OPMALIMOHHBIX TEXHOIOTHH, mpoTokoi Ne 9 ot 1 utons 2023 r.
ITporpamma paccMoTpeHa Ha 3acelaHuM y4eOHO-METOANYECKONH KOMHCCUU MHKEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 10 ot 19 uronst 2023 r.
[Iporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOr0 COBETa YHUBEPCUTETa
npotokoa Ne 10 ot 22 urons 2023 r.
ITporpamma nepepaboTaHa 1 JONOJIHEHA B cCOOTBETCTBHHM ¢ TpeboBanusmu OI'OC BO.
[Iporpamma paccmMoTpeHa Ha 3acefdaHuu Kadeapbl MaTeMaTUKH, (QU3UKH U
UH(POPMALIMOHHBIX TEXHOJIOTUH, MpoToko Ne 6 ot 14 mas 2024 r.
[IporpamMma paccMoTpeHa Ha 3ace/laHuu y4eOHO-METONYECKOW KOMUCCUU HHKEHEPHOTO
unctutyta ®I'bOY BO Muuypunckuit 'AY, nporokon Ne 9 ot 20 mas 2024 r.
[IporpamMmMa yTBepkJieHa Ha 3acelaHuu Yy4eOHO-METOJUYECKOTO COBETa YHHUBEPCUTETA
npotokos Ne 18 ot 28 mas 2024 r.

ITporpamma nepepaboTtaHa 1 A0HOJIHEHA B cooTBeTcTBUHU ¢ TpeboanusmMu OI'OC BO.

[Iporpamma paccmMoTpeHa Ha 3acefdaHuu  Kadeapbl MaTeMaTUKH, (QU3UKH U
UH(POPMALIMOHHBIX TEXHOIOTUH, TpoTokoia Ne 8 ot 7 anpens 2025r.

IIporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-METOANYECKON KOMUCCUU MH/KEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 8 ot 14 anpens 2025r.



[IporpamMma yTBepk[eHa Ha 3acellaHUU Y4eOHO-METOIUYECKOTO COBETa YHHUBEPCHUTETA
npotokoi Ne 8 ot 23 anpens 2025 rona.

[Iporpamma nepepaboTana u J0MN0IHEHa B cOOTBeTcTBUM ¢ TpeboBanusimu GI'OC BO.

[Iporpamma paccMoTpeHa Ha 3acelaHuu Kadeapbl TEXHOJOTHYECKUX IIPOIECCOB U
TexHochepHol Oe3omacHoCcTH, TPoToKoI Ne 8 ot 6 anpenst 2026r.

[Tporpamma paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKON KOMUCCUU MHIKEHEPHOTO
uncturyra ®I'BOY BO Muuypunckuii ['AY, nporokon Ne 8 ot 13 ampens 2026r.

[Iporpamma yTBepk/eHa Ha 3acelaHUM y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA
npotokoi Ne 7 ot 22 anpenst 2026 rona.

OpuruHan  JOKyMEHTa XpaHHTCs Ha Kadeape MaTeMaTukd, (QU3HKH U
MH(POPMALIMOHHBIX TEXHOJIOTUH.
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