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2. Mecto aucuuninibl B ctpykrype QOII HanpaBienus

1. lean ocBOeHMS TUCIUILINHBI (MOIYJIs1)

[lenpt0 OUCHUIIIMHBI SBISICTCS OBJIAJICHUE TCOPETUYSCKUMHM OCHOBAMH M IPAKTHYE-
CKHMH METOJIaMU PEIICHUS MPUMEPOB M 3a7ad ISl TIOCIEAYIONIeT0 MPUMEHECHUS MaTeMaTH4e-
CKMX METOJIOB B TEXHHYECKHX NPHIOKEHUsAX. OCHOBHAs II€JIb NPENOJaBaHUs AUCITUTUIHHBI
«IIpukitagHas MaTeMaTHkKa» - 03HAKOMUTh CTYJIEHTOB C MAaTEMAaTUYECKON MOCTAHOBKOW U METO-
JlaM{ pelIeHUs IMUPOKOTO Kpyra 3ajad, BaXKHBIX B MPAKTUYECKOW pabOTe WHIKEHEpa, HAy4huTh
MIPOBOANTH CPABHUTEIBHBIA aHAIHU3 d()PEKTUBHOCTH PA3IIUYHBIX METOJOB B IPUIIOKEHUHU K pe-
IICHUIO KOHKPETHOU 3a/1aun. BeiOupars Hanbosee palroHaabHbIE METOIbI PEIICHUS 3a/1a4u 1
pean30BEIBaTh BEIOPAaHHBIA METOJI C JOBEICHUEM 110 popMmysl, rpaduka, gucna u T.1n. Co3aarh
0a3y JUIs M3YYEeHHS 3aBEpIIAONIUX Pa3/IeJIOB Kypca U CICIHAIbHBIX JTUCIHIUIMH, UCIIOIh30BAThH
9TH 3HAHWS KaK CTyNMeHU (OPMUPOBAHUS CIIOCOOHOCTEH OYyAYIIMX CHEIUAINCTOB K BEACHHIO
HCCJIEI0BATEIbCKOM padOTHI M PEIICHUIO MPAKTHYECKUX 3a71a4.

JuctumimHa oTHOCHTCS K 00s13aTenbHOl yactu 61oka b1 51.0.19 cornacao ®I'OC BO.
Hnst ocBoenus aucuuiuinabl «lIpukinannas MaTeMaTuka» 00yJaroluuecs UCIoIb3y0T 3Ha-
HUS, YMEHUS, HaBbIKU, C(OOPMHUPOBAHHBIE B X0/1€ U3yUEHUS AUCUUILINH «Maremaruka», «Pu3u-

Ka».

OcBoeHnune JUCHUITIIMHBI «HpI/IKJ'IaI[HaH MaTEMaTHUKa» ABIACTCA HCO6XOHHMOfI OCHOBOM JJIst
MNOoCJICAYOMICTO HM3YUYCHUA JUCHUIIIIMH ((SHCKTpOTeXHI/IKa U OJICKTPOHHKA», ((MeTpOJIOFI/IH)),
«OCHOBBI TEXHUYECKOIO PEryjinpoBaHus», «HageXHoCTh TEXHUYCCKUX CUCTEM.

3. [lnanupyemble pe3y/bTaThbl 00y4eHHs M0 JUCHUILINHE (MOIYJIIO),
COOTHECEHHbIE C INIAHUPYEMBIMH Pe3yJIbTaTAMH OCBOCHUS 00pa3oBaTebLHOMI
NPOrpaMMel

OcBoeHue TUCIUITIMHBI (MOYJIsI) HAPaBJICHO HA (OPMHUPOBAHNE KOMITCTECHITHNA:
OIIK-1 — cnnocoGeH aHaIM3UpOBATh 331a4M MPO(HECCUOHATLHON AEATEIbHOCTH Ha OCHOBE
M10JIO’KEHUH 3aKOHOB M METOJIOB B 00J1aCTH €CTECTBEHHBIX HAYK M MAaTEMaTUKH

Kon un Hamme-

Kon um nHaume-

Kpurepuu onieHuBaHMsI pe3yIbTaTOB 00y4YeHUs

HOBaHUE OOlIe- | HOBAHUE WHAU- | HU3KUH (J10- | TOPOTOBBIA | GAa30BBIi IIPOJIBUHY-
npodeccuo- KaTopa JOCTH- | TOPOTOBBIM, TBIN
HaJbHOM  KOM- | KE€HUsi  OOIle- | KOMIIETEH-
NEeTeHINH npodeccuo- s HE

HalbHBIX KOM- | copMUPO-

MEeTEeHLINH BaHa)
OIIK-1. Cnoco- | U-lonk1 AHa- | He  moxer | Cnabo ana- | Xopouio VYcnemno
OCcH aHANM3HUpO- | TU3UPYET 3ajlla- | aHAIM3UPO- | JTU3UPYET aHaAIM3HUPY- | aHATH3UPY-
BaTh 3ama4n | 9 Tpo)eccuo- | BaTh 3aJavd | 3aJa9U eT  3aJaud | €T  3a/]aud
npodeccuo- HalMbHOW  Jes- | mpodeccuo- | mpodeccuo- | mpodeccro- | mpodeccuo-
HaJbHOM  Jes- | TETbHOCTH  Ha | HaJbHOM HaJILHOM HaJILHOM HaJILHOM
TEIHHOCTH  HA | OCHOBE  TOJIO- | ACITENbHO- | EATENbHO- | JACATETIbHO- | JeSTENbHO-
OCHOBE  TIOJIO- | )KEHWH, 3aKOHOB | CTH Ha OC- | CTH Ha OC- | CTH Ha OC- | CTH Ha OC-

JKEHMI, 3aKOHOB
AU METOAOB B
oblacTu  ecre-
CTBEHHBIX HAYK
1 MaTeMaTUKH

1 METOIO0B B 00-
JIACTH ecre-
CTBCHHBIX HayK
U MaTeMaTuKu

HOBE II0JIO-
JKeHUH, 3a-
KOHOB U Me-
TOHIOB B 00-
JIJaCTH ecTe-
CTBEHHBIX

HayK M Ma-
TEMATHUKH

HOBE IIOJIO-
JKEeHUH, 3a-
KOHOB U Me-
TOJIOB B 00-
JJaCTH ecTe-
CTBEHHBIX

HayK ¥ Ma-
TEMATUKHA

HOBE II0JIO-
JKeHHil, 3a-
KOHOB U Me¢-
TOIOB B 00-
JIaCTH €cTe-
CTBEHHBIX

HayK M Ma-
TEMATUKHU

HOBE IIOJIO-
JKEeHUH, 3a-
KOHOB U Me-
TOIOB B 00-
JIaCTH ecTe-
CTBEHHBIX

HAayK ¥ Ma-
TEMATHUKHA




B pesynbpTaTe 0CBOCHMS TUCIMIUIUHBI (MOTYJIST) 00YYaIOMUNACS TOJDKEH:

3HaTh:

OCHOBHEIE ITOJIO)KEHHUS U 3aKOHBI B 00JIACTH €CTECTBEHHBIX HayK 1 MaT€MaTUKU,
MCTOAbI pCHICHUA 3a/la4, BOBHUKAIOIIUX B HpO(beCCHOHaJIbHOﬁ JACATCIIBHOCTH.

YMmers:

- QHAJIM3UPOBATH 33/1a4H MPOPECCUOHATLHOMN IEATEILHOCTH;
OpPraHM30BBIBATH U BECTH HAYYHO-HMCCIIEIOBATENbCKYIO U IPAKTUUECKYIO NeATeIbHOCTh

B Taboparopuu;

HCIOJIF30BaTh MaTeMaTHYECKHH arrapar it 06pa6OTKI/I M aHajliu3a SKCIICPHUMCEHTAIb-

HBIX JaHHBIX.
Bnanets:

METOJaMU OCTPOSHUS MAaTEMAaTHISCKIX MOJIENIeH THITOBBIX MPOPECCHOHABHBIX 3a7ad,

HaBBIKAMH TPUMEHEHHUS 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MAaTEMAaTUKU B OpraHU3alMH
paboTBl 1O TOBBIIICHHIO HAYYHO-TEXHUYECKUX 3HAHWI, B Ppa3BUTUH TBOPYECKOM WHUIIMATHBEI,
obecnieunBaronux 3P HEKTHBHYIO paboTy yupexaAeHUs, TPEATNPHUITHSI.

3.1. Matpuna cooTHeceHHMsI TeM/pPa3ae 0B JTUCUUILIMHBI (MO1YJIsI) U
¢GopMupyeMbIX B HUX KOMIIETCHIIMH

Kommerenmnum Oomee
Ne Tembl, pa3enbl TUCIUILTHHBI OIIK-1 KOJINYECTBO
KOMITCTCHIIHI
1. | KomIulekcHbIC YnciIa U ICHCTBHS HAJT N 1
HUMH
2. | OyHKIMHA KOMILIEKCHOTO TIEPEMEHHOTO. N 1
KonhopMHBIE 0TOOpaskeHUs
3. | TlpencraBienue aHAIMTHYECKUX (DYHK- N 1
LU psiiaMHu.

4. CTpyKTYypa U COAepKAHUE NTUCHMILIMHBI (MOYJIA)
OO0111ast TPYI0eMKOCTb AUCIUIUTMHBI COCTABIISET 3 3aueTHBIX equHullb (108 akan. yacos).

4.1 O0beM IMCHMIIMHBI U BU/IBI Y4eOHOH padoThl

Bcero ak. yacos

Bunel 3ausTuit 1o ouHOM opMe | 1O 3a04HOM hopme
4 cemecTp (3 kypc)

OO01mast TpyA0eMKOCTh JTUCIIATLTHHBI 108 108
AyIUTOpHBIE 3aHATHS , B T.U. 54 16

Jlexun 18 6

[MpakTuyeckue 3aHATHS 36 10

JIaGopatopHbie pabOThI
CamocTtosTenpHas paboTta 54 88
[IpopaboTka yueOHOTO MaTepHaia 15 40
[ToaroToBka K MPakKTUYECKUM 3aHSTHIIM 12 20
BrinonHnenne MHAWBUTYaTbHBIX 3aJaHUI 15 24
IToaroToBka K caue MOyJIst 12




KypcoBoii npoext
KCP 4
Bun utoroBoro KoHTposis 3a4yeT 3a4yeT
4.2 Jlekuun
O0neMm B ak. yacax
Pa3nen nucuumuivHel (MOyIIs), TEMBI JIGKLIUH U dopmupyembie
Ne ouHasg | 3a04Has
UX COJIEpKaHHE KOMIICTCHITHH
dbopma dhopma
o0y4yeHus | 0OyueHus
1 KomnuiekcHble yncIa | 1elicTBUS HAJl HUMH.
KommiekcHble uymcna. @opmbl 3alUCH  KOM- 2
11 P 2 OIK-1
TUIEKCHOTO YHCTIA.
AnreGpanyeckue omnepanud ¢ KOMIUIEKCHBIMH
1.2 | yucnamu. JluHMM W 00JACTH B KOMILJICKCHOM 2 OIIK-1
MJIOCKOCTH
2 DYHKIHN KOMILTEKCHOT0 nepeMeHHOro. Kongopmusie oTodpaxkeHus
Omnpenenenue HKIIUU KOMIUJIEKCHOTO Tepe- 2
2.3 | 1PEA Py P 2 OITK-1
meHHoro. [Ipenen u HenpepeIBHOCTL (YHKITHH.
[IpousBognas u nuddepennuan. IlpaBuna nud-
depennupoBanus. Heobxoammoe 1 10CTaToqHOE
2.4 | ycnoBue auddepeHuupyeMocT (pyHKIUU KOM- 2 OIIK-1
IUIEKCHOTO TIEPEMEHHOTO. AHAJIUTUYHOCTH (pe-
TYJISIPHOCTH) (PYHKIIMU B TOYKE U 00JIACTH.
BemiectBeHHas 1 MHUMAasi YaCTU aHATUTUYECKOMN
2.5 | ¢pynkuun. CBsi3p aHAINTHYECKUX (QYHKIUH C 2 OIIK-1
TapMOHUYECKHMH.
2.6 | Kordopmasie oroOpakeHwUs. 2 OI1K-1
Jluneiinas ¢ynkuus. IlokazatenbHast QyHKIuS.
Jlorapudmuueckas ¢pynkuusa. TpuroHomerpuue-
CKHe KIIMM KOMIUJIEKCHOTO TEePEeMEHHOTO.
27 Pymxn p 2 OTTK-1
OOpaTHble TPUTOHOMETPUYECKHE QYHKIUH U
runepoonudeckre PyHKIUNU KOMIUIEKCHOTO
IEPEMEHHOT 0.
3 IlpeacraBiienne aHAJIUTHYECKUX QYHKIMI psAIaMU.
Psan Teitnopa. AHanutuyeckue OTOOpaKEHUS U 2
38 | M4 P P 2 OITK-1
MPUHIIUITEI MAKCUMYMa.
Paner  Jlopana. Pa3znoxkeHne aHaIMTHYECKOMN
39 | A P 2 OITK-1
dbyukmn B psan Jlopana
4.3. JlabopaTopHblie padoThI
He npenycmoTpeHs!.
4.4. IlpakTnyeckue 3aHATUSA
OO6beM B ak. yacax
Ne pas- dopmMmupyembie
P HanmenoBanue 3aHsaTHS otHai 3aotHai PMUPY
Acna dopma dopma KOMIIETCHIIH
o0ydeHus | o0ydeHust
KommuiekcHbie uncna. @opMel 3amucu 1
1 P 2 OIK-1
KOMIUIEKCHOTO YHCIIA.




AnrebGpanyeckue ornepamm ¢ KoM-
1 P patt OIK-1
TUICKCHBIMU YHCIIAMHU.
Jluanu 1 0671aCTH B KOMIIEKCHOM
1 OIlK-1
TJIOCKOCTH.
Onpenenenne (QYHKIUH KOMIUIEKCHOTO
2 nepemerHoro. Ilpemen u HempepsiB- OIIK-1
HOCTh ()YHKIIHH.
[IpousBognas u audpdepenunan. Ilpa-
5 p 1 middepenir p OINK-1
Bwiia qudepeHupoBaHus.
HeobxonuMoe M JTOCTaTOYHOE YCIIOBUE
nuddepeHIpyeMocTr  QYHKIIMH KOM-
2 IUIEKCHOTO TIEPEMEHHOr0. AHAIUTHY- OIIK-1
HOCTh (PETyJIIPHOCTh) (PYHKITUU B TOUKE
1 00J1aCTH.
BemiectBeHHass 1 MHUMasi 4acTU aHAJIH-
2 ety OIIK-1
TUYECKOU (pyHKINH.
CBsI3b aHATUTUYECKUX KW ¢ rap-
2 Pymxn p OTIK-1
MOHHYECKHUMHU.
2 KonhopMHBIE 0TOOpaKEHUSI. OIlK-1
5 Jluneitnas ¢ynkuusa. Iloka3atenbHas OIIK-1
¢yskuus. Jlorapupmuyeckass QyHKIMS.
Tpuronomerpuueckue GYHKIMHT KOM-
IUIEKCHOro  nepeMmeHHoro. OOpaTHble
2 TpUrOHOMETpHUeckue GQYHKIUU U TH- OIIK-1
nepOomyeckue (HYHKIIUU KOMIUICKCHO-
r'0 MEPEMEHHOTO.
Psap Teitnopa. Ananutudeckue oToOpa-
3 8 P P OTIK-1
JKEHUS ¥ IPUHITUIBI MAaKCUMYyMa.
Psaner Jlopana. PaznoxeHnne aHaiutuye-
3 Abt 2 OP OTIK-1
ckoit ¢pyHkimu B psg Jlopana
4.5. CamocrosiTejibHasi padoTa CTY/IeHTA
Ne O6BbeM ak. yacoB
Paznen nucuunianHb Bug CPC Ounast 3aounast
dopma | popma
o0y4yeHus | oOydeHus
1 | KommnekcHble uncna
. [TpopaboTka yueOHOro MmaTepuata 5) 12
U JICWCTBUS HAJ HUMHU.
[ToaroTroBKa K MPaKTUYECKUM 3aHSATHSIM 4 6
BrimonHeHne WHIMBUyaIbHBIX 3a7a- 5 10
HUH
[TonroroBka K cadye MOIyIs 4
2 | OyHKOUA KOMILUIEKC-
YHKI [TpopaboTka yuebHOTrO MaTepuaia 5 12
HOTO  TIEPEMEHHOTO.
Kondopmusle  0106- IToaroroBka K NpakTUYECKUM 3aHATUAM 4 6
PaXCHHA BrinonHeHne nHAMBUAYAIBHBIX 3a/a- 5 10
HUH
[TonroroBka K cade MOIyIs 4




3 J?Ifflf:ngEng;HKiI;z [IpopaboTka yueOHOTO MaTepHaia 5 12
pajaamu. [ToAroToBKa K IPAKTUUECKUM 3aHATUAM 4 6
BBIUHOJ'IHGHI/IG VHIUBHYaIbHBIX 3a71a- 5 14
HUH
[ToaroroBka K cade MOIYJIs 4

[lepeueHp yueOHO-METOAMUECKOTO 00ECIEUEeHUS Il CAMOCTOSITEIbHON pabOoThI 110 AUCIIU-
TJIMHE (MOYJIIO):

1. CeemukoB A.I'., TuxonoB A.H. Teopus (yHKIHMII KOMIUIEKCHOW IEpPEMEHHO.-
Hayka,1999- 321ctp;

2. CupopoB lO.B., ®emoprok M.B. Jleknuum mo Tteopuu GYHKIHMA KOMIUIEKCHOTO
nepeMeHHoro0.- Hayka, 1989r.- 478 ctp;

3. Ilpusanos N.N. Benenne B Teopuio PyHKIMH KOMIUIEKCHOTO TIepeMeHHOTO0.- Hayka,
1984r- 432;

4. MoposoBa B.JI. Teopust dpyHkuuii komruiekcHou nepemenHoil.- MI'TYum. baymana,
2009r- 521 crp.

4.6. Boino/iHeHHEe KOHTPOJILHOM PadoThI 00y4alOIIMMUCH 3209HOM
(popMbI

B mponecce M3yUCHUS AUCHHUILIMHBL <<HpI/IKJIaI[Ha$[ Mar€MaTuka» CTYACHTHI 3a04HOM
(bOpMBI O6y‘{eHH${ AOJKHBI ~ BBINIOJIHUTE  KOHTPOJIBHYIO pa60Ty. HGJ'IBIO BBIIIOJTHCHHUA
KOHTpOJIBHOﬁ pa6OTI)I ABIIACTCA OBJIaJCHHC OCHOBHBIMH MAaTCMATHUYCCKUMH IIOHATUAMU,
npuemMaMuu U METOAAMMU. KOHTpOJ'IBHBIG 3aJaHus BBIIIOJIHAIKOTCA B COOTBCTCTBHUM C HOCJ'IGI[HCI‘/'I

mudpoit mudpa.

3anaua 1. Beruucnuts Z, Haiitu z, Rez, Imz, |z|, argz, Argz. U306pasuth Z Ha
KOMIIJIEKCHOM MJIOCKOCTH.

i3 a2 —
I_
2
Bapnant 2 21 zz_(32_+2'1); 22. 7=(3-if"; 23 z=41-2i;
I_
£3\2
Bapuanr 3 31 z:—(__l_;) ;32 z=(2+3i); 33 z=%3-i;
I_
Bapuanr 4 41, z=(_22;1')2; 42. z=(1+i)*; 43 z=%i-4;
I —
+3 2
Bapuanrt 5 51 z=%; 52. 7=(2i-2)": 53. z=33_5i;
I_
i3
Bapuanr 6 61 Z:ﬁ; 62. z=(3+i)"; 63 z=%¥2+2i;
—i
- -2
Bapuanr 7 71. zz—'_z'lz; 72, z=(i-1)% 73. z=41-i;
(4+1)
2
Bapnant 8 81 z:(2_+|1); 82. z=(i+1), 83 z=%i-1;
I_
Bapuant 9 01 7= *4 55 ;_(2i-2)% 53 z=33_5i;
@-nE+i




Bapuant 10 (i-2)i°

(i-*’

101 z= 102. z=(3-i)%; 103. z=4%/2+i;

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

Bapuanr 1 1. |z—i|=2z+1 12. Imgzo; 1.3. arg(z—l+2i)<E;
zZ+i 3
Bapunant 2 21. Rez’=9; 22. [z-2/=|z+i 23. Imz—_:ZO;
+
Bapuanr 3 31. arg(z—i)=1; 32 mZ=t-0; 33 2] +jz -1 <1
4 z+1
Bapuant 4 41. |z+il=]z-2 42 rel-1. 43 Z<arg(z+i)<;
z 3 6 3
Bapuanr 5 51 Re(z—_1j=0; 52. [l+z]=4z+i, 53 0<Imz’<3,
zZ+2
BapI/IaHT6 61, |Z—I|+|Z+||:6, 6.2. ReEZ_‘L 43 USZ,
i z+i]
Bapwuant 7 71 |z_3_i|:4|z+1|; 7.2. |m§—+i1=1; 73. argz® <0
+
Bapuant 8 81. Re(§j=%; 8.2. argz—4i=£; 53 |z+1-|z-2/<2;
Bapuaut 9 01 |z-2+i[=[z+3, 92 Im—2-=2 93 0<Rez’ <2
Z—i
Bapnant 10 101. argZ=0; 102, Imz+Re(z-1)=3 103 lz|<2+[z-1;
i

3apaua 3. OnpeaennuTp, B KAKUX TOYKAX KOMIIEKCHON TIJIOCKOCTH UMEIOT
IPOU3BOIHYIO YKa3aHHbIE PYHKIMU. UeMy paBHA MPOU3BOHAS B KOXKION U3 ITUX
Touek? B kakux Toukax jgaHHbIe (GYHKIIMHA aHATTUTHYECKUE?

Bapuanr 1. @ = 2 +i ‘Z‘Z
Bapuanr 2. @ =Sin(iz +1)
Bapuanr 3. @ = X* +iy’
Bapuant 4. @O = z%-C0Sz
Bapuanr 5. @ = YX+ i (X2 - yz)
Bapuant 6. @ = siniz

w=—

Bapuanr 7. 7




o= ZCOSz
Bapuanrt 8. 14 72

) g2
Bapuant 9. @ =1 —||Z|

Bapuant 10. @ = ‘Z‘ + Rez

Pemenue kaxaoro 3aganus JOHKHO COTPOBOKIATHCS MOAPOOHBIMH TOsicHeHUsIMU. Heo0-
XOJIMIMO 3aITUChIBATh MCIIONIb3yeMble popMyIibl. B KOHIIe pabOThI 3aIMCHIBACTCS CITUCOK MCIOIb-
3yeMoii autepaTypsl. KoHTponbHast paboTa T0JDKHA OBITH BEITIOJHEHA B CPOK B COOTBETCTBUU C
y4€OHBIM TITAHOM.

4.7. Conep:kaHue pa3aeyioB IMCHUIIMHBI (MOTYJIS)

1. KoMmiekcHbIE unciia u I[GﬁCTBHSI HaJd HUMH.

KomirekcHble 4mcia. cDOprI 3alIMCu KOMIIJICKCHOI'O 4ucJja. AHFe6paI/I‘I€CKI/IC orcpanvunu C
KOMIIICKCHBIMH YHCIaMH. JIMHUK 1 00J1aCTH B KOMILJICKCHOM

2. OyHKIMHA KOMILIEKCHOTO niepeMeHHoro. Kondopmubie oTobpaxeHus
Onpenenenue GyHKINUN KOMIIJIEKCHOTO iepeMeHHoro. Ilpeaen u HenpepbIBHOCTh (PYHKIUH.
[TpousBonnas u muddepennuan. [Ipasuna quddepenunposanus. Heobxoaumoe u 1octaToqHOE
ycanoBue auddepeHuupyeMocT (YHKIMHM KOMILJIEKCHOTO IE€PEMEHHOro. AHAIMTUYHOCTb
(peryisipHOCTh) (PYHKIIUU B TOYKE U 00JIACTH.

BemecTBeHHass © MHUMasi 4acTH aHAIMTUYeCKOM (yHKUMU. CBA3b aHAIMTUYECKUX (YHKLUUN C
rapmonndeckumu. Konpopmusie oroOpaxkenus. Jluneitnas ¢ynxnus. [TokazarenpHas QyHKIHS.
Jlorapudpmuueckas ¢yHkius. Tpuronomerpuueckue (yHKIHH KOMIUIEKCHOTO TEPEMEHHOTO.
OOpatHble TpUroHOMEeTpUYecKre QyHKIMHN U runepooandeckie GyHKINN KOMIUIEKCHOTO
IIEPEMEHHOTO.

3. [IpeacraBienre aHAMUTUYECKUX QYHKIIUHA pAIaMU.
Psan Telinopa. AnanuTthuyeckue OTOOpakeHUsST M HPUHLMIBI MakcuMmyma. Psaner Jlopana.
Paznoxenue ananutuyeckoit pyHkuuu B psia Jlopana

5. Ob6pa3oBare/ibHbIE TEXHOJIOTHH

Texuonorus mnmpomnecca 06yquH${ IO AUCHUITIIMHE ((HpI/IKJ'Ia,I[HaSI Mar€éMaTukKa)» BKIIKOYACT
B ce0sl MpOCIyIIMBAaHWE OOYYaIOIMMUCS Kypca JIEKIUH, paboTy Ha MPAKTUYECKUX 3aHITHSIX,
BBITIOJTHCHUEC 33.IlaHI/II\/'I 10 CaMOCTOSITEIILHOU pa60Te, HUTOTOBYIO ITPOBEPKY 3HAHUHU B BHUAEC 3a4cTa.
[Ipu n3ydeHun AUCUMILIMHBI UCIOIb3YETCS MHHOBAIIMOHHAs 00pa3oBaTeabHasi TEXHOJO-
THs Ha OCHOBC MHTCTpAllM KOMIICTCHTHOCTHOI'O U JINYHOCTHO-OPUCHTUPOBAHHOI'O MMOAXOOO0OB C
SJIEMEHTAMHU TPAJUIIUOHHOT'O JICKIMOHHO-CEMHUHAPCKOTO U KBaSI/IHpO(beCCI/IOHaIILHOFO 06yqu1/I${
C HCIIOJIb30BAHUECM HWHTCPAKTUBHBIX (I)OpM MIPOBCACHUA 38.H§ITPII>1, HCCHCHOB&TCHBCKOﬁ IIPOCKT-

HOM JIEeATENbHOCTH U MYJbTUMEINMHBIX YU€OHBIX MaTepUaloB

Buj yueGHoii padoThl Oo0pa3oBare/ibHbIE TEXHOJIOTHHU

Jlexuun DJEKTPOHHBIE MAaTEPUAIbl, UCIIOJIb30BAHUE
MYJIbTUMEANIHBIX CPENICTB, pa31aTOYHBIA Ma-
Tepuai

[TpakTrueckue (CeMHUHAPCKUE) 3aHATHUS OO6cyxieHne 1 aHaIu3 MPeII0KEHHBIX BOIIPO-
COB MX ayJUTOPHBIX 3aHATUAX, UHIUBUAYAb-
HbI€ JJOKJIaJIbl, TECTUPOBAHHE




CamocTrosTenbHbIe pa0OThI 3amuTa 1 Mpe3eHTaIus pe3ynbTaToB CaMOCTO-
SATEJILHOT'O UCCIEAOBaHMS Ha 3aHATHUSIX

6. @oHJ OLIEHOYHBIX CPEACTB AUCHUILIMHBI (MOIYJI5)

OCHOBHBIMU BHJIaMU JUCIHUILTMHAPHBIX OIICHOYHBIX CPEICTB MPHU (PYHKIMOHUPOBAHUH
MOAYJIbHO-PEUTUHTOBOM CHCTEMBbI OOYUYEHUS SBJISIOTCS: HAa CTAIUU PYOSKHOTO peWTuHra, ¢hop-
MHPYEMOTI'O 110 pE3yjibTaTaM MOAYJIbHOI'O TCCTUPOBAHUA — TCCTOBLIC 3aJaHWA; HA CTaJUN IMOOII-
PUTEIBHOTO PEHTHHTA, (POPMUPYEMOTO TI0 PE3YJIbTaTaM PEIICHHS 3a/1a4 Ha MPAKTHYCCKUX 3aHs-
TUAX — 3aJJaHus JJIA MPAKTUYCCKUX 3aH$ITI/II>'I; Ha CTaauu MPOMEIKYTOUHOT'O peﬁTHHFa, onpeacis-
€MOI'0 IIO pE3yjibTaTaM Caavdu 3a4€Ta — TCOPETUUCCKUE BOIIPOCHI, KOHTPOJIUPYIOIIHNE TCOPETUYC-
CKOC COACPKAHUC y‘le6HOI‘O Marepuraia, U KOMIICTCHTHOCTHO-OPUCHTHPOBAHHBIC 3aJaHHA, KOH-
TPOJIUPYIOIIKE MTpaKTUUECKHe HaBbIKK oOydvaromerocs mo OOII ganHoro HanpasieHus, GOpMHU-
pyEMBIE TPU U3YYECHUH AUCUUILINHBI «lIpuKiagHas MaTeMaTuKa.

6.1 ITacnopt ¢oHIa OLIEHOYHBIX CPEACTB MO JUCHUILINHE( MOTYJIs1)
IIpukjgagHass MATEMATHKA

Ne Kon xontponupy- O1eHOYHOE CPEJICTBO
KonTponupyemsbie pazaesnbl .
/11 €MOl KOMIIETEH- | HANMCHOBAaHUE
(TeMBbI) AUCITUTUTMHBI KOJI-BO
02078
KonTposbhbie
P 120
3a/laHus
KomnuekcHsble unciia u 1elcTBUs
1 A OIIK-1
HaJ HUMU
Bomnpocsr qys 10
3ayeTa
2 KonTponbHbIe
@YHKIMY KOMIIJIEKCHOTO Tepe- 3aJlaHus 80
meHHoro. Kongopmusie otobpa- | OIIK-1
JKeHUS Bomnpocs! pis 20
3ayera
3 KonTponbHbie
[IpencraBieHne aHATUTUYECKUX SanatmA 20
q)p KIUH psIiaMH OTIK-1
i p ’ Bormpocsr muis 18
3ayera

6.2. [lepeueHnb BONPOCOB /ISl 3a4eTa

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

2. IlonsiTue KOMILIEKCHOTO uncina. JlelicTBus Haj KomruiekcHbIMU unciiamu (OITK-1)

3. DnemeHTapHbIe QYHKIIUH KOMIIEKCHOTO TiepeMeHHoro. JInneinas gynkuus. (OITK-1)
4. Ananutuueckas ¢pyHknus, ee coiictsa. (OITK-1)

5. l'apmonnueckue GyHkimu. CBsi3b rapMOHHUYECKO# 1 aHanmuTHyeckoi Gynkmuu. (OTTK-1)
6. HeripepsIBHOCTD (hyHKIIMH KOMILIEKCHOTO TiepeMenHoro. (OT1K-1)

7. IloHsITHE KOMIUJIEKCHOTO YKcia. ['eoMeTpruieckoe TOKOBaHUE JEUCTBUN HAJl KOMITJIEKCHBIMU
yuciaamu. (OITK-1)

8. PacmmpeHHas KOMIIJIEKCHASI IUNIOCKOCTh. MHOXkeCTBa TOYEK Ha KOMIUIEKCHOM INTOCKOCTH.
(OIIK-1)

9. P Jlopana. Teopema Jlopana. (OITK-1)




10. Psx Teiinopa. Teopema Teitmopa (OITK-1)

11. Cdepa Pumana. Pacimpennas koMmriekcHas miockocts. (OITK-1)
12. TpuronomerpuyecKas U okaszareiabHas (Gopmbl KoMILIeKCHBIX urce. (OTTK-1)
13. ®yHKIMS KOMIUIEKCHOTO TiepeMeHHoro u ee npenein. (OITK-1)

14. DnemeHTapHbie () YHKIMH KOMIUIEKCHOTO IIepeMeHHOTr0. [IpobHo-nuneiinas Gyrkus (OITK-1)
15. DnemeHTapHbIe (YHKIIMH KOMIUIEKCHOTO TiepeMeHHOor0. [Toka3arenbHas u orapudpmMudeckas

dynkmu. (OITK-1)

16. Beruets! ¢pyukmun. OcHoBHast Teopema Teopun BbrueToB. (OITK-1)
17. Beruucienue Beiyeta B OeCKOHEUHO yaaneHHo# Touke. (OI1K-1)
18. Berunciienue Beryera OTHOCUTENbHO mojroca. (OITK-1)

19. Uurerpanbuas reopema Komm. (OITK-1)

20.

Koudopmusie orobpakenus (OITK-1)

21. paBuna quddepenppoanus ¢pyukuuu. (OIMK-1)

22.

[TpeobpaszoBanue Jlamnaca. (OITK-1)

23. PaciminpeHHasi KOMIJIEKCHAs TUIOCKOCTh. MHOKECTBA TOYEK Ha KOMIUIEKCHOM IJIOCKOCTH.

(OIIK-1)

24. OyHKIMS KOMIUIEKCHOTO repemenHoro u ee npeaen. (OI1K — 1)
25. lenast pyukuus. Teopema JInyusuisa. Mepomopdnas ¢pyukius. (OITK-1)

26. Hucnossie psapl. OO KpUTEPUIl CXOMUMOCTH PSI0B. AOCOIOTHO cxopsmuecs psabl. [1e-
pectanoBka wieHoB psja. (OITK-1)
27. DneMeHTapHbIe QYHKIIMH KOMIUIEKCHOTO niepemenHoro. Jluneinas ¢pynkiwus. (OITK-1)

28. DnemeHTapHbie PYHKIMHA KOMIUIEKCHOTO repemenHoro. Crenennas ¢pynkuus. (OI1K-1)
29. DnemeHTapHbie PYHKIMHA KOMIUIEKCHOTO repeMenHoro. Crenennast pynkmus. (OTTK-1)

6.3. llIkaja oueHOYHBIX CPEACTB

ITpu pyHKIIMOHUPOBAHUN MOJYJIBHO-PEHTHHIOBOM CHUCTEMBbl OOyU€HUs 3HAHMS, YMEHUS
U HaBBIKM, IpUOOpETaeMble CTYACHTaMU B IPOILIECCE M3YUEHUs AUCLUILIMHBI, OLIEHUBAIOTCS B
pPEUTHHTOBBIX Oannax. YueOHas JUCHMIUIMHA UMeeT UTOroBblid peiitunr 100 6amioB, KOTOpBIN
CKJIaapIBaeTcsl u3 pyoexxHoro (40 6aior), mpoMexxkyTouHoro (50 6ayioB) W MOOHIPUTEITEHOTO

peittunra (10 Gannos).

YpoBHU OCBOCHHS Kpurepun onieHnBaHUs OreHOUHBIE CpeicTBa
KOMITETEHIINH (xon-BO GaJIIOB)
[TpoaBuHYTHII - TIOJIHOE 3HAaHWE Y4eOHOro MaTepuaia u3 pa3- | TeKylumi KOHTPOJIb —
(75-100 6amoB) JUYHBIX PA3IEIOB TUCUUILIINHBI; moayms 1 (18-20),
«3aYTEHOY - YMEHHE SICHO, JJOTHYHO W TPAaMOTHO M3JIaraTh | TEKYIIHA KOHTPOJb —
U3yYeHHBII Marepuajl, MpOM3BOAUTE co00- | momynp 2  (18-20),
CTBEHHBIE Pa3MbIIUIECHUS, J€NaTh YMO3aKJIO- | TBOpUecKuid Oamn (2-
YeHUs M BBIBOJBI C J00aBiIeHHeM KoMmMeHTa- | 10), Bompocsl K 3aue-
pHeB, MOSICHEHHUH, 000CHOBAHMIA; Ty (37-50)
-TPaMOTHOE BIIQJICHUE METOJaMHU pELICHUs
3aj1a4 JIMHEHHOTO MPOTPaMMHUPOBAHUSI.
Ha »stom ypoBHe oOyd4aromuiics crnocobex
TBOPYECKH TPUMEHATH MOJyYCHHbIC 3HAHHS
IyTEM CaMOCTOSATEIILHOTO KOHCTPYHPOBAHHUS
croco0a IeITeIbHOCTH.
BazoBbrii - 3HAHHE OCHOBHBIX TEOPETUYECKHX U MeTO- | Tekymmii KOHTpOIb —
(50-74 6anna) JMYECKUX TOJIOKECHUI MO0 M3ydeHHOMY Mate- | moayiab 1 (10-15),
«3aYTEHO» pHagy ¥ alrOpUTMOB pEIICHUs 3a/1ad JUHEH- | TeKYIIUid KOHTPOJb —
HOTO IPOTrpaMMUPOBAaHUS; moayns 2 (10-15),
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- YMEHHUE OCYIIECTBIISATh SKOHOMHUYECKYIO HH-
TCPIIPETALUIO MMOJTYYCHHBIX OIITUMAJIBHBIX
peUICHUI;

- BJIQJICHHE METOJIaMU PEILICHUS U aHAIN3a OIl-
TUMU3ALUOHHBIX 3aJa4, XapaKTepU3YIOLIUX
OKOHOMHNYCCKHUEC SABJICHUA.

Ha sToM ypoBHE 00y4aromumMes UCTONb3yeTCs
KOM6I/IHI/IpOBaHI/Ie HU3BCCTHBIX aJITOPUTMOB U

TBOpYeckuid Oamr (5-
9), BOIIPOCHI K 3a4eTy

(25-35)

IPUEMOB  JESATENIbHOCTH,  3BPUCTHYECKOTO
MBIIUICHHUS.
[Toporossiii - TIOBEPXHOCTHOE 3HAHUE AITOPUTMOB pelie- | TeKymuid KOHTPOIb —
(35-49 6annoB) HUS 33]a4 JMHEMHOT 0 IPOrpaMMHUPOBAHUS; monyisb 1 (8-12), Te-
«3aUTEHO» - YMEHHE OCYIIECTBIISATh YACTUYHBIN aHANU3 U | KU KOHTPOJIb —
MHTEPIPETALMIO ONTUMAIBHOIO PELICHUS; Moy 2 (8-12),
- BBIMIOJIHEHUE PACYETOB MO MPUMEHEHUIO OIl- | TBOpUYecKui 6amn (3-
TUMH3AIMOHHBIX METOJIOB C IMOTPEUIHOCTSIMH | 5), BOIIPOCHI K 3a4eTy
METOOJIOTMYECKOrO IiaHa, ommbkamMu B uH- | (16-20)
TEPIIPETAIH, HO TO3BOJSIONINX ClIENaTh 00-
Iee BEpHOE 3aKIIFOUEHUE O PEUICHHH MOCTaB-
JICHHOM 3aJja4H.
Ha sToM ypoBHe oOyuaromuiicss cnocooeH mo
naMsTH BOCHPOU3BOJUTH pPaHEE YCBOCHHYIO
METOJIUKY U TMPUMEHSATh YCBOCHHBIE aJITOPUT-
MBI JUISI PEIICHHS THUIOBBIX (CTaHIAPTHBIX)
3ajad.
Huskuit  (momoporo- | - HE3HAHHWE TEPMHHOJOTUM JUCHUIUIMHBI, | TeKymuii KOHTPOJIb —
BbIf)  (KOMIETEeHIHs | NpUONIU3UTENbHOE MpecTaBlieHne o npeamere | moayins 1 (0-8), Te-

He chopMUpOBaHA)
(menee 35 6amnoB)
«HE 3aYTCHO»

U MCTOAaX JUCHUIINIMHBI, OTPBIBOYHOC, oe3
JIOTUYECKON TOCIIEN0BATENBHOCTH H3JI0KECHHE
nH(pOpMallMi, KOCBEHHBIM 00pa3oM 3aTparu-
BAaIOILLIENl HEKOTOpBIE ACIEKTHI MPOTrPAMMHOIO
MaTepHania;

- HEYMEHHE peulaTb IPOCTEHIINE THUIIOBbIE
3aJ1a4M JMHEHHOr0 IpOrpaMMUPOBaHUS;

- HEBJIQJICHUE BBIYMCIUTEIBHBIMHU MPOLENYpPa-
MU 110 IPUMCHCHHIO CTAHJAPTHBIX METOJ0B

KYLIUH KOHTPOJIb —
Moy 2 (0-8), TBOp-
yeckuii 6amt (0-4),
Bompocsl k 3a4ety (0-
14)

7. YueOHO-MeTOAM4YEeCKOe U HH(POPMAIMOHHOE 00ecTiedeHue

AUCHHUIIUHBI (MOIYJIs1)

7.1. OcHoBHas1 yueOHasi JIUTEPATypa

1. Akcenos, A.Il. Teopus ¢pyHKIMI KOMIUIEKCHOM nepemeHHON. B 2-x vactsax. Yactp 1: y4yed-
HUK M TPAKTHUKyM JUIs akajgeMmudeckoro OakamaBpuara /A.Il. AkcenoB. — M. M3parenbcTBO
FOpaiit, 2020. — 313c¢. — (Boicmee oopazoBanue) — ISBN 978-5-9916-7417-1 — TekcT 31eKTPOH-
ueiii //3BC Opaiit [caiit]. — URL. https://urait.ru/bcode/451868
2. AxcenoB, A.Il. Teopust GpyHKIMIT KOMIUTEKCHOI TiepeMeHHO. B 2-x gacTsax. Yactp 2: y4ued-
HUK M TPAKTHUKyM JUIs akajgeMmudeckoro OakamaBpuara /A.Il. AkcenoB. — M. M3parenbcTBO
FOpaiit, 2020. — 333c. — (Bsiciee oopazoBanue) — ISBN 978-5-9916-7419-5 — Tekct 37eKTpOH-
ueii //3BC Opaiit [caiit]. — URL. https://urait.ru/bcode/451869
3. Boponos, M. B. [Ipuxiagnas MmaTreMaTHKa: TEXHOJIOTUH MTPUMEHEHHS: ydeOHOe TTocoOue s
By30B / M. B. Boponos, B. U. [lumenos, E. I'. Cy3nanos. — 2-e u3a., ucnp. u gon. — M. : 13-
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natenbctBo FOpaiit, 2017. — 381 ¢. — (Cepus : ABropckumii yueOnuk). — ISBN 978-5-534-
04534-5 https://www.biblio-online.ru/viewer/28DD113E-1D18-4417-84CF-722E6D1C8EFCH#/

7.2. JlonoJHUTEeJIbHASI YUeOHas1 JuTEepaTypa

1. Mauynuc, B. B. Beiciias matrematuka : yuebnoe nocodue i By3oB / B. B. Mauynuc. — 5-e
u3a., mepepad. m gorn. — M. : MsmarensctBo IOpaiit, 2017. — 306 c¢. — (Cepus :
YHUBEPCUTETHI Poccun). — ISBN 978-5-534-01277-4 https://www.biblio-
online.ru/book/4BE2493C-98A2-401F-82C5-693AE62E332F

2. unaues, B. C. Bricias Mmatemaruka : yueOHuk u npaktukym / B. C. HlunaueB. — 8-e u3.,
nepepad. u gon. — M. : UzmarensctBo FOpaiit, 2017. — 447 c. — (Cepus : bakanasp.
[MpuknagHoit Kypc). — ISBN 978-5-9916-3600-1 https://www.biblio-
online.ru/book/EBCB26A9-BC88-4B58-86B7-B3890EC6B386

7.3. IlporpammHoe obecniedenue u IHTepHeT-pecypchl
http://pm298.ru/reshenie/compl.php KomruiekcHble unciia U IeiMCcTBUS HAZ HUMU.
http://www.pm298.ru/kfunction.php ®yHKIHMS KOMIUIEKCHOTO ITEPEMEHHOTO.
http://mschool.kubsu.ru/tfkp/html/teor/tr09-10.htm TuddepenimpoBanre GYHKIHH KOMILIEKC-
HOIr'0 HEPEMECHHOI0.

http://www.mathhelpplanet.com/static.php?p=konformnyye-otobrazheniya Kondopmusie 0100-
paxxeHus

http://rud.exdat.com/docs/index-598764.html?page=6 Psx Teitnopa. Psx Jlopana.

7.4. MeTtoauuecKkue YKa3aHUA M0 OCBOCHHUIO TN CIIMILIMHBI
1. depsruna E.N. Teopus pyHkuuii KoMruieKCHON nepemeHHon: yuyebnoe nocodue./E.W. Jleps-
ruHa. — Boponex, BI'Y, 2009. — 39c.
2. Ny6poBuH, B.T. Teopus ¢pyHKIUI KOMIUIEKCHOTO TlepeMeHHOro. Teopusi U MpakTuka: y4eo-
Hoe niocooue/UN.T. JIyoposun. — Kazans, KI'Y, 2010. — 102c.

7.5 Undopmanuonnbie 1 unpoBbie TEXHOJIOTUM (MIPOrpaMMHoOe odecneye-
HHeE, COBpeMeHHbIe podeccHOHATbHBIE 0a3bl JAHHBIX U MHGOPMAIMOHHbIE
CIIPABOYHbIE CUCTEMBI)

VYyebHast aucHUIUIMHA (MOAYJB) MPEIyCMaTpUBAET OCBOCHHE MH(OPMAIMOHHBIX U LUQ-
POBBIX Te€XHOJOTHM. Peann3anus nuppoBbIX TEXHOJIOTUI B 00pa30BaTeIbHOM MPOCTPAHCTBE SB-
JsieTcs OJHOM M3 BaXXHEWIIMX Lieieid oOpa3oBaHMs, AAOLIEH BO3MOXKHOCTh pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KauecTBa 00yJaroImUXCs Kak OyAyIIuX BBHICOKOKBATH(DHUIIMPOBAHHBIX CIIEIIHA-
JMCTOB.

[lndpoBsie TEXHOJIOTHH TPEAYCMATPHBAIOT Pa3BUTHE HABBIKOB 3(p(PEeKTHBHOTO pemeHus
3aja4 Mpo(ecCHOHATBHOr0, COIUAIBHOTO, TUYHOCTHOTO XapaKTepa ¢ UCHOJIb30BAHUEM pa3iny-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TEeXHOJNOTHH. OcBoeHHe NU(POBBIX TEXHOJIOTHH B paMKax
JTAHHOM JMCHUITUHBI (MOAYJNS) OPUEHTHPOBAHO HAa CIOCOOHOCTH OE€30MacHO M HaJIEKAIIUM
00pa3oM moJy4arhb JJOCTYII, YIIPaBIATh, HHTETPUPOBATh, OOMEHNUBATHCS, OLIEHUBATh U CO3/1aBaTh
UH(POPMAIIHIO C TIOMOIIBIO IIH(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTHH. DopMupoBaHue mud-
POBOIl KOMIIETEHTHOCTH MpejrnonaraeT padoTy C JaHHBIMHU, BJIaJ€HHE WHCTPYMEHTAMU IS
KOMMYHHKAITIH.

7.5.1 JJ1IeKTPOHHO-0MOJINOTEYHbIE CUCTEMbI U 0a3bI JAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 03.04.2024
No 6/1 (CeteBas snexkTpoHHast OMOINOTEKA)
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2. baza naHHBIX 37eKTpOoHHBIX HMH(popMarmonHbX pecypcoB PI'BHY IIHCXE (norosop
1Mo 00EeCMEeYeHHUI0 JTOCTYIA K 3JeKTpOHHBIM HHpopManroHHbIM pecypcam OI'BHY ITHCXb ue-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®T'BHY ITHCXB) ot 09.04.2024 Ne 04-YT/2024)

3. DnekTpoHHas 6nbmmoTeuHasi cucreMa «HarmoHanbHbIN 1TMDPOBOI pecypc «PyKoHT»:
Komnekmuu «ba3oBbsiit MmaccuB» u «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT M0 MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «AnektponHoe m3narenscTBo FOPAUTy (https://urait.ru/) (1oroBop Ha okasanue
YCIIYT TI0 TIPEIOCTaBJICHUIO IOCTyMa K oOpazoBaTenbHOM miargopme OO0 «DyIeKTpOHHOE H3/a-
teabctBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnexTponHO-0nbOaKOTeUHas cucteMa «Bepranckuii» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIIONb30BaHUE Tpou3BeeHui oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HanmonanpHast simextpoHHas Oumbmmoreka» (https://rusneb.ru/)
(moroBop o moakimoueHnn k HOb u npenocrasnennn nocryna k oobektam HOb ot 02.02.2024
Ne 101/HDB/4712-11)

7. CornamieHue o COTPYAHUYECTBE MO OKa3aHUI0 OMOIMOTEYHO-MH(POPMAITMOHHBIX U CO-
[UOKYJIBTYPHBIX YCIYT MOJIb30BATEISIM YHUBEPCUTETA M3 YKCIIa UHBAIUAOB MO 3pEHUI0, clabo-
BUJSIIINX, WHBAUAOB JAPYTUX KATETOPUN C OTPaHWYCHHBIM JOCTYIIOM K WH(OpMAIWHU, JIHII,
UMEIOLINX TPYAHOCTU ¢ uTeHueM ruiockonedatHoro Tekcta TOI'BYK «TamboBckas obnactHas
yHUBepcalibHas Hay4Has OuOimoreka uM. A.C. ITymkunay (https://www.tambovlib.ru) (corna-
nienue o cotpyanuyectse oT 16.09.2021 Ne 6/H)

7.5.2. UudopManmoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBounas mpaBoBas cucrema Koncynbrantllntoc (qoroBop mocraBku, agantainuu u
COIPOBOXKICHUS K3eMIUIsIpoB cucteM Koncynprantllntoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnexTpoHHBIN nepuoanueckuii cnpaBouHuk «Cuctema TAPAHT» (moroBop Ha yciy-

' 0 conpoBoXkaeHuIo oT 28.02.2025 Ne 194-01/2025).

7.5.3. CoBpemenHbIe npodeccuoHaIbHbIE 0a3bl TaHHBIX

1. ba3za 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OpPMAIIMOHHO-00pa30BaTeIbHOM Mpo-
rpammbl «PocmeTrony (moroBop ot 05.09.2024 Ne 512/2024)

2. ba3za nansbix HayuHoii snextponnoit 6ubnmorekn eLIBRARY.RU — poccuiickuii un-
(bopMalMOHHO-aHAIMTUYECKUH MOpTaji B 00JIaCTH HAYKH, TEXHOJIOTUH, MEIULIMHBI U 00pa3oBa-
uus - https://elibrary.ru/

3. ITopTan oTkpeITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpoiTle JaHHble @enepanbHOW CaykKObl TOCYAApCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

7.5.4. JIulleH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe NPorpaMMHoe odecrie-
YyeHHue, B TOM YHCJIe 0Te4eCTBEHHOI 0 MPOU3BOICTBA

Ne Hanmenosanue Pazpabotunk HoctynHocTh Ccplnka Ha EquHbIi PexBu3uTH Moa-
1O (mpaBoobmna- | (JIMIEH3MOHHOE, | PEECTp POCCHHCKHUX TBEPKAAIOLIETO J0-
JIATeIIb) cBOOONHO pac- | mporpamwm it 9BM | kymeHTa (pu Hau-

npocrpansemoe) | u b1 (npu Ham4mn) YUH)
1 | Microsoft Windows, Microsoft JInueH3noHHOE - JInuensust

Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk meii-

CTBUS: OECCPOUHO
2 | AwnruBupycHoe npo- | AO «Jlaboparo- | Jluuensuonnoe | https://reestr.digital.g | CyOauueH3uOHHBII
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https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

rpaMMHOE obecriede-
nue Kaspersky
Endpoint Security mms
oms3Heca

pus Kacnepcxko-
TO»
(Poccwst)

ov.ru/reestr/366574/?
sphrase_id=415165

norosop ¢ OO0
«Codrekcy ot
09.12.2024 Ne 6/H,
CPOK JIEHCTBHUS: C
09.12.2024 no

09.12.2025
MoitO¢uc Crangapt- [ OOO «Hossie Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
HBIH - o0JiauHbIe TeX- ov.ru/reestr/301631/? «PyOukon»
OducHslil makeT Hoyorum» (Poc- sphrase_id=2698444 ot 24.04.2019 Ne
JU1s1 pabOoTHI C TOKY- cust) 03641000008190000
MEHTaMH H MOYTON 12
(myoffice.ru) CpOK zeiicTBus: Gec-
CPOYHO
OducHBIH TakeT AO «P7» Junensuonnoe | https://reestr.digital.g Kontpakt ¢ 000
«P7-Ocducy ov.ru/reestr/306668/? «Codrexe»
(meckTormHasi BEpCHsl) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JIeHCTBUS: Oec-
CPOYHO
OrneparioHHast C- OO0O "Bazaner | JInnensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
crema «Anpt O6pazo- | cBOOOAHOE MpPO- ov.ru/reestr/303262/? «Codrekcy
BaHHE» rpaMMHoe obec- sphrase_id=4435015 or 24.10.2023 Ne
neyeHue" 03641000008230000
07
CpOK JIeHCTBUS: Oec-
CPOYHO
Iporpammuas cucre- | AO «Antumia- | Jlunensuonnoe | https://reestr.digital.g | Jluuensuonusiit no-

Ma JiJisi 00HAPYKEHUsI
TEKCTOBBIX 3aUMCTBO-
BaHHH B y4eOHBIX U
HAy4YHBIX paboTax
«Antunnaruat BY3y
(https://docs.antiplagia
us.ru)

ruat» (Poccus)

ov.ru/reestr/303350/?
sphrase_id=2698186

roBop ¢ AO «AH-
THUIIaruaT» OT
23.05.2024 Ne 8151,
CPOK JISHCTBHSI: C
23.05.2024 o
22.05.2025

Acrobat Reader
- IPOCMOTP JOKYMEH-
toB PDF, DjVU

Adobe Systems

CBo0OOIHO pac-
npocTpaHseMoe

Foxit Reader
- IIPOCMOTP JOKYMEH-
toB PDF, DjVU

Foxit
Corporation

CBoboxHO pac-
MPOCTpaHsIeMoe

7.5.5. Pecypcbl HHPOPMAIIMOHHO-TEJIEKOMMYHUKANMOHHO ceTn « UHTEP-
HET»

1. CDTOwiki: 6a3a 3nanuii nmo nuudporoii Tpancdopmanuu hitps://cdto.wiki/

2. Odunuanehsriii caiit MUC Poccum - http://www.mchs.gov.ru/

3. Oxpana Tpyna - http://ohrana-bgd.ru/

7.5.6. lIndpoBbie MHCTPYMEHTHI, MPUMEHsIEMbIe B 00pa30BaTeJILHOM IPO-

mecce
1. LMS-mnardpopma Moodle

14



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

Buptyansnas nocka Mupo: miro.com

Bupryansnas nocka SBoard https://sboard.online

Oo6naunsie cepBucsl: Anaexc.Auck, Obmako Mail.ru

Cepsucsl onpocoB: Araexc ®opmbl, MyQuiz

Cepaucsl Bugeocssi3u: Suaekce tenemoct, Webinar.ru

CepBHC COBMECTHOM pabOThl HaJa TMpoekTaMu I HeOompmux rpymm  Trello
http://www.trello.com

Noakown

7.5.7. llndpoBbie TEXHOJOIMH, IPUMEHsIEMbIe IPU U3YYCHUH TUCHMIIUHbI

Ne | Ludpossie Tex- Bunpsl yaeOHOM paboTHI, dopmupyemblie NaK
HOJIOTUU BBITIOJIHSIEMbIE C IPUMEHE- KOMIIETEHIINH
HUEM IU(POBOM TEXHOIIO-
§
1 | Obnaunbie Tex- | Jlekuun OIIK-1. Cnocoben
HUJ-lonk-1 Amnanu-
HOJIOTUU [IpakTuueckue 3aHATHS aHaJIM3UPOBATh 3a-
3UpyeT 3a/1a4un
o | bonbime nau- Jlexuun nagu npodeccuo- .
. npodeccHoHATLHOM
HBIE [IpakTuueckue 3aHATHS HaJIbHOW JeATelNb-
NeSTeNbHOCTH  Ha
3 TexHomornu Jlekun HOCTU Ha OCHOBE
. . OCHOBE  TOJIOXKe-
0ecrpoBOTHOM [IpakTuueckue 3aHATHS IIOJIOKCHHH, 3aKO- o
HUH, 3aKOHOB U Me-
CBSI3U CamocrosiTenbHas pabota | HOB M METOJ/IOB B

TOOOB B o00OJactu
€CTECTBCHHBIX HAYK
A MaTEMaTUKH

o0ilactu ecre-
CTBEHHBIX HAYK U
MaTEMATUKU

8. MarepuajibHO-TeXHUYECKOE O0eceYeHue JUCIUILIMHBI (MOLYJIA)

Kanrozu ropusoHTtanabHble Ha Tpu okHa (MHB. Ne 2101065486), MHTepakTHBHAs 10CKa
(unB. Ne 2101040205), Cuctemnslii komiuiekt: nponeccop Intel Original LGA 1150, BenTHIA-
top Deepcool THETA 21, marepunckas mara ASUS H8IM-K[S-1150 iH, mamsts DDR3 4
Gd, xectkuii nuck 500 Gb, kopnyc MAXcase H4403, 6ok nutanust Aerocool 350W ( unB. Ne
21013400740), IIpoektop Viewsonic PJD6243 DLP 3200 lumens XGA 3000:1 HDMI 3D,
HaGopsl 1eMOHCTpalMOHHOTO 000pY/AOBaHMs W y4eOHO-HArsAHbIX mocoouit, Kommeiorep C-
600 (uuB. Ne 1101044333, 1101044334, 1101044335, 1101044336, 1101044337, 1101044338,
1101044339, 1101044340, Kommerotep C-700 (unB. Ne 1101045328), KoHueHTpartop ceteBoit
(uaB. Ne 2101061671), Komnbrotep P-233 (unB. Ne 2101041453, 2101041454, 2101041455,
2101041456, 2101041457, 2101041458, 2101041459, 2101041460, 2101041461), Cuctemuslit
koMmIuiekT: IIponeccop Intel Original LGA 1155 Celeron G 1610 OEM (2.6/2 Mb), monutop 20”
Asus As MS202D , marepuHcKkas 1uiata Asus, BEHTHISITOP, MaMsTh, )KECTKUN TUCK, KOPIYC,
KJaBuatypa, Mbimb (uHB. No 21013400425, 21013400446, 21013400453, 21013400454,
21013400481, 21013400480, 21013400455, 21013400482, 21013400505), locka HacTeHHas
(maB. Ne 2101063506), KommneroTep B coctase: mporieccop Intel 775 Core Duio E440, monutop
19" Acer (uaB. Ne 2101045116, 2101045113), KomnbroTepHasi TEXHUKA MOJKIIOUYEHA K CETH
«naTeprer» u obecneuena qocrynom B OMMOC yHuBepcuTera.

Pabouas mnporpamma aucuurmiuHsl «lIpuknagHas MareMaTHKa» COCTaBJI€HA B
coorBercTBUM ¢ TpeboBanusimMu PI'OC BO mno nampaBnenuto mnoxarotosku 27.03.01 -
«CranmapTu3aius 1 MeTpoJiorus» (ypoBeHb OakanmaBpuata), yreepxaeH 07.08.2020 Ne 901.
ABTOp:

[Tpodeccop xadenpsl MaTeMaTUK, PU3UKHA U HTHPOPMAITMOHHBIX TEXHOJIOTUH [11.3.H.
Cwmarun b.1.
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Peniensent:
JIOLIEHT Kadeaphl TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH ¥ OCHOB KOHCTPYHWPOBAHHSI,
K.T.H. A.A. baxapes

[Tporpamma paccMOTpeHa Ha 3aceaHuH Kadeapbl MaTeMaTHKH, GU3UKU U HH(POpMaIOH-
HBIX TexHoJIOTHH, mpoToko Ne 10 ot 9 mapra 2021 1.
[TporpammMa paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOW KOMHCCUU MH)KEHEPHOTO

uactutyra ®I'6OY BO Muuypunckuii ['AY, npotokon Ne 9 ot 5 anpenst 2021 r.
[TporpammMa yTBep>KAeHa Ha 3aC€AaHUN YI€OHO-METOAMYECKOTO COBETa YHUBEPCUTETA IIPOTOKOIT
Ne 8 ot 22 anpens 2021 1.

[Iporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.

IIporpamma paccMoTpeHa Ha 3aceJaHuU Kadeapbl MaTeMaTUKU, GU3UKU U UH(OpMAIH-
OHHBIX TexHOiorui, mporokoa 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.

[Iporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOI'O COBETa YHHBEPCUTETA
npotokoi Ne 12 ot 30 utons 2021 r.

IIporpamma nepepaboTraHa 1 AONOJIHEHA B cOOTBETCTBUHM ¢ TpeboBanusimMu OI'OC BO.

[Tporpamma paccmoTpeHa Ha 3aceanud Kadeapbl MaTeMaTUKU, PU3UKU U WHPOpMAIIH-
OHHBIX TEXHOJOTUM, TPoTOKOA Ne 8 ot 12 anpens 2022 r.

IIporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-MEeTOANYECKONH KOMHCCUU MHIKEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 7 ot 14 anpens 2022 r.

IIporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOI'O COBETa YHHBEpPCUTETA
npotokoi Ne 8 ot 21 anpens 2022 r.

ITporpamma nepepaboTtaHa 1 A0NOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusMu ®I'OC BO.

[IporpamMmMa paccMoTpeHa Ha 3acefaHuM Kadeapbl MaTeMaTUKH, GU3UKU U UHPOpMAIIH-
OHHBIX TexHojorui. [Iporokosn Ne 9 ot 1 nronst 2023 r.

[IporpamMmMa paccMoTpeHa Ha 3ace/laHuu y4eOHO-METOANYECKOH KOMUCCUU HHKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 10 ot 19 nrons 2023 r.

[IporpamMmMa yTBepk[eHa Ha 3acelaHuu Y4eOHO-METOJIMYECKOT0 COBETa YHHUBEPCHUTETA
npotokoi Ne 10 ot 22 nrons 2023 r.

[Tporpamma nepepaboTana U A0MOIHEHA B cOOTBeTCcTBHH ¢ Tpeboanusimu GI'OC BO.

ITporpamma paccMoTpeHa Ha 3acejaHuU Kadeapbl MaTeMaTUKU, PU3UKU U WHPOpMaIU-
OHHBbIX TexHoJorui. [Iporokon Ne 6 ot 14 mas 2024 r.

ITporpamma paccMoTpeHa Ha 3acelaHuM Y4eOHO-MEeTOANYECKONH KOMHCCUU MHKEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 9 ot 20 mas 2024 r.

[Iporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOTO COBETa YHHBEpPCHUTETA
npotokoa Ne 9 ot 23 mas 2024 r.

[Tporpamma nepepaboTtaHa 1 A0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboanusmMu ®I'OC BO.

[IporpamMma paccMoTpeHa Ha 3acefaHuM Kadeapbl MaTeMaTUKU, (GU3UKU U UHDOpMaIH-
OHHbIX TexHoJorui. [Iporokos Ne 8 ot 7 anmpens 2025 r.

[IporpamMma paccMoTpeHa Ha 3ace/laHuu y4eOHO-METONYECKOW KOMUCCUU HHKEHEPHOTO
uncturyta ®I'bOY BO Muuypunckuit 'AY, nporokon Ne 8 ot 14 anpens 2025 r.

[IporpaMMma yTBepk/ieHa Ha 3aC€aHUN Y4eOHO-METOIMYECKOT0 COBETa YHUBEPCUTETA
npotokoi Ne 8 ot 23 anpenst 2025 r.

OpI/IFI/IHa.II JOKYMCHTA XPAaHUTCA Ha Kaq)e;[pe CTaHJapTu3alnuu, METPOJIOTMU U TCXHUYC-
CKOTI'0 CE€pBHUCA.
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