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1. I{esiu ocBOeHMST AN CIUTIMHBI (MOILYJIA)

HCHLIO JUCHUITIINHBI ABJISACTCSA OBJIaJCHUC TCOPCTUUCCKUMHU OCHOBaMu )41
MMPAKTUYCCKUMHU METOAAMH PCHICHUA MIPHUMEPOB U 3aJad I HOCICAYIOIICTO IMPHUMCEHCHUA
MAaTCMAaTUYCCKUX MCTOAOB B TCXHHUYCCKUX [PUITOKCHUAX. OcHoBHas 0oeiib IperunoaaBaHUA
JAUCHUITIIMHBI ((HpI/IKJ'IaI[HaSI Mar€éMaTuka» - O3HaKOMUTb CTYIACHTOB C MaTeMaTHIEeCKOMN
MIOCTAaHOBKOM M METO/aMH PELICHUs] IIMPOKOTrO Kpyra 3a/1ad, BaKHBIX B MPAKTHUECKO padoTe
WHXXEHEpa, HAyYUTh MPOBOJIUTH CPABHUTEIBHBIN aHamu3 3(GEKTUBHOCTH Pa3IUYHBIX METOJOB B
MPUIIOKEHUN K PEIICHUI0 KOHKPETHOW 3anaud. BeiOupare Hambosiee paluoHanIbHbIE METOJIBI
pelieHus 3a1add W Pean30BbIBATh BHIOPAHHBIA METOJ C JOBEICHHUEM 110 (HopMyJibl, rpaduka,
yucna u T.. Co3marth 0asy AN M3YYEHHUS 3aBEpLIAIONIUX PaA3JENoB Kypca U CHEIHATbHBIX
JTUCITUTIINH; MCIIOJIb30BaTh 3TH 3HAHUS KaK CTYNEeHH (HOPMHUPOBAHHS CIOCOOHOCTEH OymyIInx
CIICHUAJINCTOB K BEACHHUIO HCCHeﬂOBaTeHLCKOﬁ paGOTbI " PpCHICHUIO MMPAKTHUYCCKUX 3a/1a4.

2. Mecto nucuuniinibl B cTpykrype OOII Hanpasienus
JucnumimHa oTHOCUTCS K 00s13aTenbHOoM yacTu O0ioka b1 B1.0.19 cormacao ®I"OC BO.

Hnst ocBoenust nucuuiuinHbl «lIpuknagHas marematvka» o0O0ydaroluecs HCHOJb3YIOT
3HaHWA, YMCHHA, HABBIKHU, C(bOpMI/IpOBaHHBIC B XOJC H3YUCHHA ITUCHUILINH «MaTeMaTI/IKa»,
«DU3UK».

OcBoenne JUCHUITIITMHBI ((HpI/IKJ'IaI[HaH MaTeMaTukKa» sABJIACTCA H606XOI[I/IMOI71 OCHOBOH JJIs1
MOCJICAYIOICTO M3YUCHUA IUCHUILIIMH <<9HGKTpOTeXHI/IKa U DJICKTPOHHKAY, «MeTpOHOFI/ISI»,
«OCHOBBI TEXHUYECKOTO peryjainupoBaHusd, «Ha,[[e)KHOCTB TEXHUYCCKHUX CUCTEM».

3. Ilnanupyembie pe3yJabTAaThl 00y4YeHHs M0 JUCHHUIINHE (MOTYJIIO),
COOTHECEHHbIE ¢ MJIAHNPYEeMbIMH Pe3yJbTATAMM OCBOCHHSI 00pa30BaTeIbHOM
MPOrpamMmbI

OcBoeHUEe TUCITUTIITUHBI (MOYJIsl) HAIIpaBjieHO Ha (POpMUPOBaHUE KOMITETECHIIHNA:
OIIK-1 — cnoco0eH aHanu3upoBaTh 334a4K MPO(HECCHOHATBFHON AEATEIbHOCTH Ha OCHOBE
M0JIO’KEHUH 3aKOHOB M METOJI0OB B 00J1aCTH €CTECTBEHHBIX HaYK U MAaTEMAaTUKH

Kon u | Koxg u | Kputepun olieHMBaHMS PE3yIbTaTOB O0yUCHUS
HAaMCHOBAaHHWE | HAUMCHOBAHHWE | HU3KUU MOPOTOBBIM | 0a30BBIi MPOJIBUHYTHI
obmenpodeccu | UHAUKATOpa (momoporos i
OHAJILHOU TOCTH)KEHUS BIH,
KOMTIECTCHITHH o01enpoeccuo | KoMIEeTEeHIH

HaJIbHBIX s HE

KOMIIETEHIINH chopmupoBa

Ha)

OIl K -1 UA-1onk-1|He w™oxer | Cnabo Xoporio VYcnemno
Cnocoben AHanm3upyer AQHAM3MPOB | aHAJIHM3UpPYE | aHANU3UPYE | aHAIHU3HPYE
AHAIM3UPOBATH | 3a/1a4U aTh 3aJa4d | T 3aaud | T 3ama4u | T 3a/1aun
3a/1a9u npodeccuonans | npodeccron | mpodeccruoH | mpodeccuoH | mpodeccuoH
npodeccuoHaNb | HOM aJbHOU aJIbHOMU aJbHOU aNbHOM
HOM NEeATETLHOCTH NEATEIBHOCT | ACATEIBHOCT | NESITEIBHOCT | JEATEIIBHOCT
NESTEIIbHOCTH Ha OCHOBE | 1 Ha OCHOBE | I HA OCHOBE | U Ha OCHOBE | U Ha OCHOBE
Ha OCHOBE | TIOJIOKECHUH, MMOJIOKEHHUH, | TIOJOKEHHUH, | TTOJOXKESHNUH, | OJIOKECHUH,
TIOJIO’KEHUH, 3aKOHOB W | 3aKOHOB W | 3aKOHOB W | 3aKOHOB U | 3aKOHOB U
3aKOHOB U | METOZIOB B | METOJIOB B | METOJIOB B | METOJIOB B | METOJIOB B
METOJIOB B | obmacTH obnactu obmactu obnactu obmactu
obyactu €CTECTBEHHBIX €CTECTBCHH | €CTECTBEHH | €CTECTBCHH | €CTECTBEHH
€CTECTBCHHBIX | HAyK M | BIX HAYK M | BIX HAyK W | BIX HayK W | BIX HAyK U
HayK U | MaTeMaTHKH MaTeMaTUKU | MaTEMaTUKH | MAaTEeMAaTHKHA | MaTEMaTHUKH
MaTEeMaTHKH




B pesynbrare ocBOCHUS AUCIUIUTHHBI (MOIYIIs) O0YUYarOIIHIACS TOKEH:

3HaTh:

OCHOBHBIE TTOJIOKEHUS M 3aKOHBI B 00JIACTH €CTECTBEHHBIX HAYK U MAaTEMaTHKH;

METO/IbI PEIICHUs 3a/1a4, BOSHUKAIOIIUX B IPO(eCCHOHATBHOM AEATETLHOCTH.

YMeTs:

- aHAJIM3UPOBAThH 33/1a4H MPOPECCHOHATEHON IeATEIbHOCTH;

OpPTraHU30BBIBATh U BECTH HAYYHO-HCCIICIOBATEIBCKYIO U TPAKTUYECKYIO NEATEIHLHOCTD
B Taboparopuu;

WCIOJIB30BAaTh ~ MaTeMaTHYeCKWi  ammapar  Juii  o0paboTkM W aHaiuu3a
OKCIICPUMCHTAJIbHBIX JaHHBIX.

Bnanets:

MCTOJaMHU MMOCTPOCHUA MATCMATUICCKUX MO,HGJICﬁ THUITOBBLIX HpO(beCCI/IOHaJIBHBIX 3a4a4,

HaBbIKaMH IIPUMCEHCHHA 3aKOHOB U MCETOJAOB €CTCCTBCHHBIX HAYK U MATEMATHKHU B OpraHU3aliuu
pa6OTBI MO0 TIOBBIIICHUIO HAYYHO-TCXHUYCCKUX 3HaHHI>'I, B pPa3BUTUHU TBOp‘IeCKOfI WHUINATUBLI,
oOecnieunBarouX dPPEKTUBHYIO paboTy yUpeKACHUs, TPEATIPUATHUS.

3.1. Matpuua cooTHeceHHsI TeM/pa3aesi0B JUCUUILIMHBI (MOIYJISI) U

(opmupyeMbIX B HUX KOMIETCHIMA

Komnerenmnuu Oo01ee
Ne Tembl, paznesnsbl TUCIUTLTAHBI OITK-1 KOJIUYECTBO
KOMITETCHIIHI
1. | KommuiekcHbIe ynciia U ICHCTBUS HaJ N 1
HUMU
2. | OYHKIMH KOMILJIEKCHOTO MEPEMEHHOTO. . 1
Kondbopmubie oTOOpaXkeHus
3. | IIpencraBieHne aHATUTUYECKUX N 1
GYHKIUN psIaMH.

4. CTpyKTYypa ¥ coaepkaHue TUCHUILTUHBI (MOYJIs1)
OOm1ast TPyA0EMKOCTh IUCIUILTUHBI COCTABISET 3 3aueTHBIX eAnHUIBI (108 akan. yacos).

4.1 O0beM TMCHUILIMHBI M BUIbI YUeOHOH padoThI

Bcero ak. gacosn

Byl 3ausTHit 0 OYHOM opMe | 10 3a04HOH hopme
4 cemecTtp (3 xype)
OO61mas TpyA0eMKOCTh TUCIUTUTHHBI 108 108
AynuTOpHBIE 3aHATHS , B T.U. 54 16
Jlexuun 18 6
IIpakTrueckue 3aHATHA 36 10

JlaboparopHbie paboOThI

CamocrositenpHas padoTta 54 88
ITpopaboTka yueOHOro MaTepuana 15 40
IToaroToBKa K NPaKTUYECKUM 3aHATUAM 12 20

15 24

BrinonHeHNe MHAWMBUYATBHBIX 3a1aHUI




[TonroroBka k ciaue MOy st

12

Kypcosoit npoekt

KCP 4
Bun utoroBoro KoHTpOIs 3a4eT 3a4eT
4.2 Jleknun
OOmbeM B ak. yacax
Pa3nen nucuuninzbl (MOAYIIs), TEMBI JIEKIUHI U dopmupyemsle
Ne ouHas 3a04HAas
UX COJIepKaHue KOMIIETCHIINH
dbopma dhopma
o0OydeHus | 0OyUCHHSI
1 KoMmiiekcHbIe YncJIa B JeHCTBAS HAJ HUMH.
1.1 KommiekcHeie 4ycia. Dopmsbl 3aIlUCHU > 2 OIK-1
KOMILJIEKCHOT'O YHUCJIa.
AnreGpanyeckue Omepalud € KOMIUIEKCHBIMHU
1.2 | uucnamu. JluHMM u 06IACTH B KOMIUIEKCHOMN 2 OIIK-1
IJIOCKOCTH
2 DYHKIUM KOMILIEKCHOT0 nepeMeHHoro. Kondgopmubie oTodpaskeHust
Omnpenenenue byHKIUN KOMILJIEKCHOTO 2
2.3 | nmepemennoro. Ilpegen u  HENpPepHIBHOCTH 2 OIIK-1
(DYHKITHH.
[MpomsBomuass wu auddepennuan. I[IpaBuna
nuddepeHpoBaHus. HeobOxoaumoe u
54 | ZocTaTouHoe ycnobue G hepeHIPYEMOCTH ) OIK-1
" | dyHKIMH KOMILJIEKCHOTO MIEPEMEHHOTO.
AHaIUTHYHOCTE  (PEryJsIpHOCTh) (YHKIHMU B
TOYKE ¥ 00JIaCTH.
BemecTBeHHas 1 MHUMAsi YaCTH aHAJIMTUYECKON
2.5 | dynkuu. CBsi3p aHANTUTHYECKUX (QYHKIHH C 2 OIIK-1
rapMOHUYECKHMHU.
2.6 | KondopmHbIE OTOOpaKEHUS. 2 OI1K-1
Jluneitnas gynkuus. [lokazarenbHass GyHKIUS.
Jlorapugmuueckas ¢byHKIUS.
Tpuronomerpuueckue (QyHKIUA KOMITIEKCHOTO
2.7 | nepemenHoro. OOpaTHbIE TPUTOHOMETPUUECKUE 2 OIIK-1
¢byHkuuu W runepboinueckue  QPyHKIMU
KOMILJIEKCHOTO
MEPEMEHHOTO.
3 IlpeacraBieHue aHAJTUTHYECCKUX (PDYHKIIMA PSIIAMM.
38 Psn Teitnmopa. AHalUTHYECKHE OTOOPAKECHUS ) 2 OITK-1
MPUHIIAIIEI MAKCUMYMA.
39 Pagel  Jlopana. PasznoxkeHue aHaIUTUYECKON ) OIK-1
" | dyukiuu B psix Jlopana
4.3. JIabopaTopHbIe padoThI
He npegycmotpensl.
4.4. IlpakTHyecKHe 3aHATHS
Ne HaumenoBanue 3ansatus OGBeM B 4K, YaCaX dopmupyemble
paszzeina KOMTICTCHITHH




OYHas 3a04Has
dhopma dbopma
00y4eHus | 00yUeHHUs
Kommnekcueie uncia. ®opMel 3anucu 1
P 2 OIIK-1
KOMILJIEKCHOTO YHCJIa.
Anrebpanyeckue onepaiuu ¢
P batt 4 OINK-1
KOMILJICKCHBIMH YHCJIaMHU.
JIuany 1 0071aCTH B KOMILJIEKCHOM
2 OIIK-1
TIJIOCKOCTH.
Omnpenenenne QYHKIHH KOMIUIEKCHOTO 2
2 MIEPEMEHHOTO. [Ipenen U 4 OIIK-1
HEMPEPBIBHOCTH (DYHKITHH.
IIpousBognast Hu nddepeHnman.
[IpaBuna auddepeHIUpOBaHUSI.
HeobxomumMoe u 1ocTaToOuHOE YCIOBHE
muddepeHIpyeMocTu byHKIIN
2 KOMIUIEKCHOTO MEPEMEHHOTO. 4 OIIK-1
AHaIUTUYHOCTH (perynsipHOCTb)
(YHKIMH B TOYKE U 00JIACTH.
BemectBeHHass MW MHHMash — 4acTH 2
2 . N 2 OIIK-1
AHATTMTUICCKON (DYHKIIUH.
CBs3b  aHAJTUTHYECKUX HKIUH  C
2 sk 2 OIIK-1
TrapMOHHYECKUMH.
2 KondopMHEBIE 0TOOpaKEHHSI. 2 1 OIIK-1
Jluneitnas HKus.  [lokazarenbHas
2 bymxiy 2 OIIK-1
¢dyukius. Jlorapudmuaeckas QyHKIHUS.
Tpuronomerpudeckue byHKIIUU 2
KOMILJIEKCHOTO MIePEMEHHOTO.
2 OO6patHsble TPUTOHOMETPUYECKHUE 4 OIIK-1
¢byHKIMU ¥ TUnepoonnueckue (GpyHKIUN
KOMIIJIEKCHOTO IMIEPEMEHHOT 0.
Ps Teinopa. Ananmutudeckue 1
3 " P 4 OTIK-1
OTOOPaKCHMS M MPUHIIMITBI MAKCUMYMa.
Psnpr Jlopana. Paznoxenue 1
3 A op 2 OTIK-1
aHAJIMTHYECCKOM GyHKIMHU B psaa JlopaHa
4.5. CamocTosiTeibHasi pad0oTa CTyIeHTa
Ne O6beM aK. 4acos
Paznen nucuuniivHb Bux CPC Ounas 3aoyHas
dhopma dbopma
00y4eHusi | OOyUCHHMS
1 | KoMruiekcHble 4Yucia
. [TpopaboTka yuebHOro MmaTepuaia 5 12
U JICHCTBUS HAJl HUMU.
[ToaroroBka K MPaKTHYCCKUM 3aHATHSIM 4 6
BrimonHenne nHANBU Y ATBHBIX 5 10
3aJIaHu
[ToaroroBka K caaue MOAYJIs 4
2 | OyHKOUH
YHEL [IpopaboTka yuebHOTO MaTepuaia 5 12
KOMILJIEKCHOTO
IEPEMEHHOTO. IloaroToBka K NpakTHUYECKUM 3aHITHIM 4 6




Kondopmasie BrinonHenue nHAMBULY AJIBHBIX 5 10
OTOOpaKCHHS 3aJaHui
IloaroToBka K cadye MOAYJIsS 4
3 | IIpencraBpieHue
P [IpopaboTka yueOHOrO MaTepuaa 5 12
AHAITUTHYECKUX
yHKIHiT psiaMu. IMoAroToBKa K MPaKTUUECKMM 3aHATUAM 4 6
BrinonHnenue WHAUBUY alTbHBIX 5 14
3aJaHuN
IloaroToBka K ciadye MOAYJIsS 4

[lepeyenp yueOHO-METOIMUECKOTO 00ECTIeUSHHS Il CAMOCTOSTENIbHONW PabOTHI 1O

JTUCITUTIINHE (MOTYIIIO):

1. CsemnukoB A.I'., TuxonoB A.H. Teopus (yHKIuII KOMILIEKCHOH MEpEeMEHHOM.-

Hayxka,1999- 321ctp;

2. Cunopo 1O.B., ®enoprok M.B. Jleknum 1o Teopun (QYHKIUN KOMILIEKCHOTO
MEPEMEHHOTO0.- HayKa, 1989r.- 478 ct1p;
3. IIpuBanos N.1. Beeaenue B Teopuo GyHKINH KOMIJIEKCHOTO IepeMeHHOT0.- Hayka,

1984r- 432;

4. Mopo3zosa B.JI. Teopust ¢pyHKIHMI KOMIUIEKCHOH mepemenHoi.- MI ' TYum. baymana,

2009r- 521 ctp.

4.6. BoinosiHeHUEe KOHTPOJIbHOM PadoThl 00Yy4AIIMMHUCS 3209HOM

(popmbI

B npouecce uzyuenus maucuurivbbl «lIpukianHas maTreMaTuka» CTYIEHTHl 3a0YHOM
BBITIOJTHUTh KOHTPOJBHYIO pabory. llenbio BBIMTONHEHUS
KOHTPOJIBHOW pabOThl SBJISIETCSI OBJIAJICHUE OCHOBHBIMH MAaTEMAaTHUYECKUMHU TOHSATHAMH,
npueMaMu U MetonaMu. KOHTpoJibHBIE 3aJjaHusl BBIMIOJIHSIOTCS B COOTBETCTBUU C IOCJIEIHEH

(dbopMbl  O0yuYeHHUS JIOJDKHBI

uudpoit mmdpa.

3anaua 1. Beruucnuts z, Haifth z , Rez, Imz, |z|, argz, Argz. U300pasuth z Ha

KOMIIJICKCHOM IIJIOCKOCTH.

Bapuanr 1 L z:%; 12 z=(2i-2)% 13 z=33-5i;
Bapuant 2 21, 22%; 22, z=(3-i; 23 z=41-2i;
Bapuant 3 31 z:—('il_';)z; 32, z=(2+3)%; 33 z=43-4;
Bapuanr 4 41 z:(if%z; 42, z=(1+i)*; 43 z=Vi- &;
Bapuant 5 51, z:(’;fi_?’l)z; 52, z=(2i-2)% 53. z=AB3-5i
Bapmart 6 6.1 Z=(i23_7+l.)22; 62. z=(3+i)"; 63 z=N2+2i;
Bapman 7 71 22%; 72 z=(-1)% 73 z=41-i;




2
Bapnanr 8 81 z=C2*V 8o oogi+l); 83 z=Vi-1:
;-
BapuanTt 9 = 1.+ 2i . z=(2i-2)% 53. z=33-5i;
(1- (2 +90)
Bapwuanr 10 _(i-2)i"

10.1.

102. z=(3-i7; 103. z=42+i;

(i-1°°

3agaua 2 . OnpenenuTs U NOCTPOUTH JIMHUK U 00JIACTH, yIOBIETBOPSIOLINE

YPaBHCHUAM U HCPABCHCTBAM.

Bapuanr 1 11. Z_i:2‘2+1; 1.2. Imz-¥:0; 1.3. arg(z-1+2i)<E;
zZ+i 3
Bapuau 2 21. Rez®=9; 22 |z-2|=z+i; 23 Im=L20,
z+1
Bapuanr 3 31. arg(z-i):E; 32. ImLI =0; 33. ’Z|+|Z'1<1;
4 z+1
Bapuatit 4 41, [p+i|=l- 25 42 Ret=1; 43 Prarglr+i)e®;
z 3 6 3
Bapuant 5 51 Regez-10+=0; 52. [l+z]=4z+i;, 53. 0£Imz’£3;
ez+2¢g
- —
apuanT 6 61. |- i|+[z+i=6; 62 ReZ=l; 43 f|£2;
i =
Bapuanr 7 71 |z-3-i=4z+1];, 72 Imz—ﬂzl; 73. argz’ <0;
ZT1
Bapuanr 8 81 Re?ig:l; 8.2. argz- 4i :E; 53. [z+1- |z- 2| <2;
ezg 2 4
Bapuaut 9 91 [z- 2+i|=z+3} 92 Im—-=2; 93 0£ReZ£2
Z-1
Bapuanr 10

z-1

2

101. argZ=0; 102. Imz+Re(z- 1)=3; 103, Z|£2+
1

3apava 3. OnpenenuTp, B KAKUX TOYKaX KOMIUIEKCHON MJIOCKOCTH UMEIOT
IPOM3BOIHYIO YKa3aHHbIC PYHKITMU. UeMy paBHa MPOU3BOIHAS B KAXKIOW U3 dTUX
Touek? B kakux Toukax gaHHbIC (QYHKINH aHATUTHYECKHE?

2, LR
Bapuanr 1. W =2 +l|Z|

tion.DSMT4

BapuanT 2. W =sin (iz + 1)

Bapuanr 3. W =x’ +iy2

Bapuant 4. W =z" X0sz
_ (.2 2
Bapuanr 5. W =YX +1 (x -y )

Bapuant 6. W =sIniz




1

Bapuanr 7. W =-
z

__ZCOSZ

Bapuant 8. ©7 T 1+ 22

2 _ P
Bapnanr 9. W =2 'l|Z|

Bapuant 10. W :|Z‘ +Rez

Pemenne kaxxaoro 3agaHusl JOJKHO COIMPOBOXKAATHCA TMOAPOOHBIMU TOSCHEHUSMHU.
HeobxomuMo 3amuchiBaTh HCIONBb3yeMble (OpMyIbl. B KOHIIE paOOTHI 3aMUCHIBACTCS CITHCOK
ucrnoap3yemMoil nurteparypbl. KoHTponbHas paboTa JomkHA OBITh BBINOJHEHA B CPOK B
COOTBETCTBUU C YUECOHBIM IJIAHOM.

4.7. Conep:kaHue pa3aejoB IUCHHUIIMHBI (MOILYJIA)

1. KoMIuiekcHBIE YnCiIa U JEUCTBUS HAJl HUMU.

KommuiekcHble uncia. @opmbl 3aIMCH KOMIUIEKCHOTO 4Mcia. Anredpanyeckue Oonepanuu C
KOMIUIEKCHBIMU unciaamu. JInHuu u 001acTi B KOMITJIEKCHOM

2. OyHKIUHA KOMIUTEKCHOTO epeMeHHoro. Kondopmusie oToOpakeHus
Omnpenenenne GyHKINN KOMITIEKCHOTO TiepeMeHHoro. [Ipeaen u HenmpepbIBHOCT (PYHKITUH.
[IpousBognas u nuddepennuan. [Ipasuna muddepennupoBanus. HeodxoamMoe u 10cTaTOgHOE
ycnoBue auddepeHunpyeMocTd  (QYHKIHMH KOMIUIEKCHOTO TIEPEMEHHOTO. AHATUTHUYHOCTD
(perynsipHOCTh) (PyHKIIUU B TOYKE U OOIACTH.

BemecTBeHHas 1 MHUMAasi 4acTH aHATMTUYCCKOW QyHKmuu. CBS3b aHATMTUYCCKUX (DYHKIHN C
rapmonnveckuMu. Konpopmubie oroOpakenus. Jluneiinas ¢ynkus. [TokazarenbHas GyHKIus.
Jlorapudmmueckas ¢yHkius. Tpuronomerpuueckue (YHKIMHA KOMIUIEKCHOTO TEPEMEHHOTO.
OOpatHble TpUroHOMeTpU4YecKre (YHKIIMU U TUIIepOOTnIecKie (QYHKIIMA KOMILICKCHOTO
HIEPEMEHHOT 0.

3. [IpencrapieHue aHaTUTHYECKUX PYHKIIMHN psiIamMu.
Pan Teiinopa. AHanuThyeckue OTOOpa)K€HHMs M TNPUHIMIIBI MakcuMmyMma. Psnaer Jlopana.
Pasznoxxenne ananutudeckoit pynkuuu B psin Jlopana

5. OOpa3oBare/ibHBIE TEXHOJIOTUU

TexHonorus mponecca O6y‘-IeHI/I$I 10 AUCLUIIIINHE «HpI/IKJ'IaI[HaSI MaT€éMaTHuKa» BKIKOYACT

B cebs MMpoCIyHIMBaHUC O6y‘-IaIOH_II/IMI/IC$I Kypca HeKLIPIfI, pa60Ty Ha MNPAaKTUYCCKUX 3aHATUAX,

BBITIOJIHEHHE 3aIaHUH TI0 CAMOCTOSITEIIFHONU paboTe, UTOTOBYIO ITPOBEPKY 3HAHUYU B BHJIC 3a4€Ta.

HpI/I HU3YUYCHUHU  JUCHUIUIMHBI  HUCIIOJIB3YCTCA  WMHHOBAIIMOHHAA o6pa30BaTenLHas[

TCXHOJIOTMd Ha OCHOBC HMHTCIpallud KOMIICTCHTHOCTHOI'O M JIMYHOCTHO-OPUCHTUPOBAHHOI'O

moaxoaoB C QJICMCHTaAMU TPAAUIIUOHHOT'O JICKHMOHHO-CECMHNHAPCKOT' O n

KBa3UIpOo(eCCUOHATLHOIO O0Y4YEeHMsI C HCIOJb30BaHWEM HHTEPAKTUBHBIX (DOpPM IMpOBEIEHUs

33H$[TPII>1, HCCJIC,[[OB&TGHLCKOIZ HpOCKTHOfI JACATCIIBHOCTH U MYHBTHMCHHﬁHBIX y‘-Ie6HBIX
MAaTEPUAIIOB

Bua yueoHo# padoThl Oopa3oBaTe/ibHbI€ TEXHOJOTHH

Jlekuuu DJIEKTPOHHBIE MaTEpHUalIbl, UCIIOJIb30BaHUE
MYJIBTUMEIUMHBIX CPEACTB, pa3aTOYHbII




MaTepHal

[IpakTrueckue (CeMUHAPCKUE) 3aHIATH

OO0cyxIeHre U aHaIu3 MPEIT0KEHHBIX
BOIIPOCOB UX ayJIUTOPHBIX 3aHATHSIX,
WHIMBUIyaJIbHbBIC JOKJIAIbl, TCCTHPOBAHHE

CamocTosaTenabHbIe pabOThI

3amuTa 1 Mpe3eHTanus pe3yibTaToB
CaMOCTOSTEIILHOTO HCCIICIOBAHNUS HA 3aHITUSIX

6. @OoH/1 OLIEHOYHBIX CPEACTB AUCIHUIIAHBI (MOIYJIs1)

OCHOBHBIMU BHUJIaMHU JIUCIUILTUHAPHBIX OIICHOYHBIX CPEJACTB NpU (YHKIIMOHHUPOBAHUHU
MOJIyJIbHO-PEHTHHIOBON CUCTEMbI OOYYCHHS SIBIIAIOTCSA: HA CTaJWd PYOCIKHOrO pEHTHHTA,
(dhopMHUpyEeMOTO M0 pe3ybTaTaM MOJAYJIBHOTO TECTHPOBAaHUS — TECTOBBIC 3aJlaHMs;, HA CTaJUU
MOOIIPUTEIBHOTO PEUTHHTA, (POPMUPYEMOTO 0 pe3ysIbTaTaM PEIICHUS 3a/1a4 Ha MPaAKTHUECKUX
3aHATUSAX — 3aJaHus JUId TPAKTHUCCKUX 3aHATHIA; HAa CTaaUM TPOMEKYTOUHOTO pEHTHHTa,
OTIPEIEIIIEMOr0 0 pe3yJibTaTaM CIa4M 3adeTa — TEOPETUYECKHE BOMPOCHI, KOHTPOJIUPYIOIIHE
TEOPETUYECKOE COJICpP)KaHHE Y4YeOHOro marepuaia, U KOMIETEHTHOCTHO-OPHEHTHUPOBAHHBIC
3a/laHus, KOHTPOJUPYIONIUE TMpaKTUIeCKue HaBblku oOydvaromerocs mo OOIl manHOTO
HarpasJeHus1, GopMupyemble PU U3YUCHUU TUCIUILIHHBI «[I[puKiagHas MareMaTuKay.

6.1 Ilactiopt poHAa OLIEHOYHBIX CPEACTB O AMCUHUILIMHE( MOTYJIA)

IpukjgagHasg MaTeMaTuKa

No Kon O1eHOYHOE CPEACTBO
Kontponupyemsie paziensl .
/1 KOHTPOJUPYEMON | HaMMEHOBaHUE
(TeMbl) TUCIUTUINHBI KOJI-BO
KOMIIETEHITNHT
KontponrHeie
p 120
3aIaHus
KommnekcHble ynciaa U TEHCTBUS
1 A OIIK-1
HaJ HUMU
Bomnpocsr qis 10
3aueTa
2 KoHnTtposnbhbie
DyHKIMU KOMIUIEKCHOTO 3aJjaHus 80
nepemenHoro. Kondopmusie OIIK-1
OTOOpaXKeHUS Bormpockr s 20
3adeTa
3 KoHtposbHbIE
IIpencraBnenne aHAIUTHYECKUX afat 20
q)pHKuI/H‘/'I SAAMU OlIK-1
y p ) Bormpocsr ms 13
3a4ueTa

6.2. IlepeyeHb BONPOCOB /ISl 324€TA

1. Hynu ananutudeckoii pyukuuu. [lomrocer. CymectBenHo ocobbie Touku (OITK-1)

2. ITonarue komruieKkcHOTO uncia. JlercTBus Haa KoMiieKcHbIMU yrciaamu (OITK-1)

3. DnemeHTapHbIE PYHKIUU KOMIUIEKCHOTO nepeMenHoro. Jluneitnas ¢pynkuus. (OITK-1)
4. Ananutrdeckas ¢pynknus, ee cpoiicta. (OIIK-1)

5. lapmonnueckue pyHkun. CBs3b rapMOHUYECKOl u aHanmuTHueckon ¢pynkuuu. (OITK-1)
6. HerpepwiBHOCTH PyHKITMN KOMITIEKCHOTO riepeMenHoro. (OITK-1)




7. IloHsATHE KOMIUIEKCHOI'O YHCia. ['eoMeTpuiecKkoe TOKOBAHUE NEUCTBUM HaJl KOMIUIEKCHBIMU
yuciamu. (OIIK-1)

8. PacmmpeHHast KOMIIEKCHAs IUIOCKOCTh. MHOKECTBA TOUEK HA KOMIUIEKCHOM IJIOCKOCTH.
(OIIK-1)

9. Psan Jlopana. Teopema Jlopana. (OIIK-1)

10. Psax Teitnopa. Teopema Teiinopa (OIIK-1)

11. Cdhepa Pumana. Pacimpennas komrmiekcHas miockocTs. (OITK-1)

12. Tpuronomerpuueckas v rnokaszareiabHasi Gopmbl KoMIIeKcHbIX uncen. (OI1K-1)

13. dyHKIMsA KOMIUIEKCHOTO TiepeMeHHoro u ee mpenen. (OITK-1)

14. DnemenTapHble GYHKIIMN KOMIUIEKCHOTO niepeMeHHoro. [Ipobno-nuneinas ¢pynkus (OIIK-1)
15. DnemenTapHble QYyHKIIMH KOMIUIEKCHOTO IepeMeHHOoro. [Toka3aTtenbHas u jorapudmudeckas
¢yuxun. (OI1K-1)

16. Beruets! ¢pynkimu. OcHoBHas Teopema Teopun BeraetoB. (OITK-1)

17. Beruucnenue Bbiuera B 6eckoHeyHo ynaineHHoi touke. (OITK-1)

18. Beruucienue Beraera oTHocuTensHO nomoca. (OIK-1)

19. MurerpansHas Teopema Komm. (OITK-1)

20. Kordopmusie orodbpaxenus (OI1K-1)

21. IlpaBuna nuddepennupoBanus pynkuuu. (OIIK-1)

22. Ilpeobpazoanue Jlammaca. (OITK-1)

23. PacmmpeHHas KOMIUIEKCHAs TUIOCKOCTh. MHOKECTBA TOUEK Ha KOMIUIEKCHOM TIOCKOCTH.
(OIIK-1)

24. @yHK1IMA KOMIUIEKCHOTO nepeMeHHoro u ee npeaen. (OIIK — 1)

25. lenas ¢ynkuus. Teopema Jlnysumist. Mepomopduas pyukuus. (OITK-1)

26. Yucnoseie psanbl. OOMUN KpUTEPUN CXOTUMOCTH PSIOB. AOCOIIOTHO CXOSAIINAECS PSIBI.
[TepecranoBka wienoB psana. (OIIK-1)

27. OnemeHTapHble GYHKIUU KOMIUIEKCHOTO niepeMeHHoro. JInneitnas gpynkuus. (OIIK-1)

28. DnemeHTapHble QYHKIIUU KOMIUIEKCHOTO niepeMeHHoro. CrenenHas ¢pynkus. (OIIK-1)
29. DnemeHnTapHbie QYHKIIUN KOMIUIEKCHOTO iepeMeHHoro. Crenennas ¢pynkius. (OI1K-1)

6.3. IlIkaia oLeHOYHBIX CPEACTB
[Tpu QyHKIIMOHUPOBAHUK MOJYJIEHO-PEUTHHIOBOM CHCTEMBI OOyUeHUs 3HAHHS, YMEHUS
U HaBBIKM, MpUOOpETaeMble CTYACHTaMU B MpOIecCe U3YyUEHHUs AUCLUUILIIMHBI, OLEHUBAIOTCS B
peUTHHTOBBIX Oayiax. YueOHas TUCHMIUIMHA UMeeT UTOroBbIi pedTHHr 100 GayioB, KOTOPHIA
CKIIaapIBaeTcsl u3 pyoexxknoro (40 6amioB), mpoMmexxyTodHoro (50 6amioB) U MOOHIPHUTEITHHOTO
perituara (10 6awios).

YpoBHu OCBOEGHUS Kputepuu onienuBanus OneHouyHbIE CpencTBa
KOMIICTEHIIMI (K01-BO OAJIOB)

[IponBunyThIit - MOJHOE 3HaHWe ydeOHOro marepuana u3 | Tekymuid KOHTPOJIb —

(75-100 GamnoB) Pa3IUYHBIX Pa3/eiOB IUCIUILTAHEI; Moayns 1 (18-20),

«3a4TEHO» - YMEHHUE SCHO, JIOTUYHO ¥ TPAMOTHO U3JIarath | TEKyIIMid KOHTPOJIb —

W3YYEHHBIN Marepual, npou3BoaUTh | Moy 2 (18-20),

COOCTBEHHBIE pa3MbIIIICHHYS, Jenath | TBOpueckuid Oamn (2-

YMO3aKIIOYCHUST U BBIBOJIBI C JOOABICHHEM
KOMMEHTapHEB, MOSICHEHN, 000CHOBaHUIA;
-TPAaMOTHOE BJIQJICHUE METOJIAaMU PEIICHUs
3a/1a4 JMHEHHOTO IPOTrPAMMHUPOBAHMUS.

Ha »tom ypoBHe oOyuarommiicss crnocoOeH
TBOPYECKH HIPUMEHSITh IOJIYYCHHBIC 3HAHUS

10), Bompocel K
3adety (37-50)
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IIyTEM CaMOCTOSTEIILHOIO KOHCTPYHUPOBAaHUSA
croco0a IeITeIbHOCTH.

bazoBsrit - 3HAaHUE OCHOBHBIX TEOPETHYECKUX U | TeKkylmuid KOHTPOJIb —
(50-74 6anna) METOJMYECKUX IOJOKEHUH 10 H3ydYeHHoMy | Moayiab 1 (10-15),
«3a4TCHO» Marepualy M alJrOpUTMOB PEIICHUS 3a/1ay | TeKYIIUA KOHTPOJIb —
JIMHEWUHOTO TPOrPaMMHUPOBAHUSI; Moayiab 2 (10-15),
- YMEHHE OCYIIECTBIATH 3KOHOMUYECKYIO | TBOpUecKuid Oamn (5-
MHTEPIIPETALNIO TOJYUYEHHBIX ONTHUMAJBHBIX | 9), BOIPOCHL K 3a4eTy
pelIeHuni; (25-35)
- BJIaJIcHME METOJaMU pEeIICHUS U aHalu3a
ONTUMU3AIMOHHBIX 3a/1a4, XapaKTepU3YIOIINX
SKOHOMMYECKUE SBJICHUSI.
Ha sTom ypoBHE 00y4aromuMcs UCTIONb3yeTCs
KOMOMHHMPOBAHHE W3BECTHBIX alTOPUTMOB U
NPUEMOB  JIEATEIBHOCTH, HIBPUCTHUYECKOTO
MBILUTICHHUS.
[Toporossrit - IIOBEpPXHOCTHOE  3HAHME  AINrOPUTMOB | TeKylui KOHTPOJIb —
(35-49 6ammoB) peteHus 3a/1a4 auHenHoro | MoayJb 1 (8-12),
«3a4TCHO» IpOrpaMMHUPOBAHUS; TEKYILIUNA KOHTPOJIb —
- YMEHHE OCYIIECTBIIATh YACTUYHBIA aHATIU3 U | MOIYJIb 2 (8-12),
MHTEPIIPETALNIO ONTUMAJIBHOTO PELICHMUS; TBOpuecKuii 6amn (3-
- BBINIOJIHEHHWE PACYETOB [0 MPUMEHEHHIO | 5), BOIPOCHI K 3a4ETy
ONTUMU3ALMOHHBIX METO/IOB c | (16-20)
MOTPEIIHOCTSMH METO/I0JIOTMYECKOro IUIaHa,
omuOKamMu B WHTEpIpPETALHH, HO
MO3BOJIAIOIIMX ~ chenaTth  olmiee  BepHoe
3aKJIIOYEHHE O pEIIEHUH IIOCTABJIEHHOU
3aJlauH.
Ha sTom ypoBHe oOyuaromiuiicsi criocodeH mo
namsTH BOCIPOU3BOJIUTH paHee YCBOECHHYIO
METOAMKY M  TPUMEHSITh  YCBOCHHBIC
AITOPUTMBI TUTSE pelieHus TUTIOBBIX
(cTaHgapTHHIX ) 3a1a4.
Husknii - HE3HaHUWE TEPMHMHOJOTMU AUCHUIUIMHBIL, | TeKyluid KOHTPOJIb —
(1OTIOPOTOBBIiL) NpUOIM3UTENBHOE TIPEJICTABICHHE O mpeamere | Moayib 1 (0-8),
(kommeTeHUus HE | 1 MeToJax IUCIMIUIMHBL, OTPHIBOYHOE, 0€3 | TeKyIIUH KOHTPOJIb —
chopMupoBaHa) JIOTUYECKON TOCJIEI0BATEILHOCTH H3J10KeHue | moyib 2 (0-8),

(menee 35 6amtoB)
«HE 3aUTECHO»

uHpopMaLuy, KOCBEHHBIM
3aTparuBaroLIei HEKOTOPBIE
IIPOrpaMMHOI0 MaTepuaa;

- HEyMEHHE pellaThb MNPOCTEUIINE THUIIOBHIE
3a7lauyl IMHEHHOT0 IPOrpaMMHUPOBAHUS;

- HCBJIaACHUC BbIYUCIUTCIIBHBIMUA
npoleaypamMH M0 NMPUMEHEHHIO CTaHAAPTHBIX
METO0B

obpazom
ACTICKTBI

TBOpueckuit 6ay (0-
4), BOIPOCHI K 3a4ETy
(0-14)

7. Y4ueOHO-MeTOoAMYEeCKOe U MH(OPMALMOHHOE 00ecIieYeHne

AUCHUILIAHBI (MOIYJIs1)

7.1. OcHOBHas yyeOHasl JIUTEpPATypa

1. AxkcenoB, A.Il. Teopus ¢GyHKIHII KOMIUIEKCHOW mnepeMeHHOW. B 2-x wactsax. Yacts 1:
y4eOHUK M MPaKTHKYM JJIsl akajeMudeckoro OakanaBpuata /A.Il. AkcenoB. — M. U3narenscTBoO
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Opaiit, 2020. — 313c. — (Bwicmee obpazoBanue) — ISBN 978-5-9916-7417-1 — Tekcr
anextporHbi //DbC FOpaiuT [caiit]. — URL. https://urait.ru/bcode/451868

2. AxcenoB, A.Il. Teopuss ¢yHKIHMI KOMIUIEKCHOW mepeMeHHOW. B 2-x wactsax. Yacte 2:
y4eOHUK M TPaKTUKYM JJIsl akajeMudyeckoro Oakanaspuata /A.Il. AkcenoB. — M. U3narenscTBoO
Opaiit, 2020. — 333c. — (Bwicmee obpazoBanue) — ISBN 978-5-9916-7419-5 — Tekcr
anextporHbid //DbC FOpaiT [caiit]. — URL. https://urait.ru/bcode/451869

3. Boponos, M. B. I[Ipuknannas MareMaTuka: TEXHOJIOTHH IPUMEHEHHUS: yueOHOe mocodue ams
By30B / M. B. Boponos, B. U. Ilumenos, E. I'. Cy3ganoB. — 2-e uzn., ucnp. u gomn. — M. :
WznarensctBo FOpaiit, 2017. — 381 c¢. — (Cepus : ABTopckuii yueOnuk). — ISBN 978-5-534-
04534-5 https://www.biblio-online.ru/viewer/28DD113E-1D18-4417-84CF-722E6D1C8EFC#/

7.2. lonosHUTEIbLHAS YUueOHAasl JIUTepaTypa

1. Mauynuc, B. B. Breiciias maremaruka : yueOHoe mocodue it By30B / B. B. Mauynuc. — 5-e
u3n., mepepadb. u pon. — 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. llunayes, B. C. Bricmas maremaTuka : yueOHuK u npaktukyMm / B. C. [llunayeB. — 8- uzj.,
nepepab. u gon. — M. : MsparensctBo lOpaiit, 2017. — 447 c. — (Cepus : baxanasp.
[TpuxmnanHoit Kypc). — ISBN 978-5-9916-3600-1 https://www.biblio-
online.ru/book/EBCB26A9-BC88-4B58-86B7-B3890EC6B386

7.3. IlporpammHoe obecniedueHue u UHTEepHET-pecypchl
http://pm298.ru/reshenie/compl.php KoMrmiekcHble uncna u 4eHCTBUS HAJ{ HUMU.
http://www.pm298.ru/kfunction.php @yHKIHS KOMIIJIEKCHOTO TEPEMEHHOTO.

http://mschool.kubsu.ru/ttkp/html/teor/tr09-10.htm HuddepenumpoBanue byHKINN
KOMILIEKCHOT'O TIEPEMEHHOTO.
http://www.mathhelpplanet.com/static.php?p=konformnyye-otobrazheniya Koudopmusie
OTOOpaKECHHS

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

7.4. MeToauuyeckue YKa3aHUSA M0 OCBOCHHUIO TUCHMILIMHBI
1. Hepsaruna E.W. Teopus ¢(yHKIMI KOMIUIEKCHON nepeMeHHOi: yuyeOHoe mocobue./E.1.
Hepsruna. — Boponex, BI'Y, 2009. — 39¢.
2. Jlyoposun, B.T. Teopuss (yHKIMH KOMIUIEKCHOTO TMEepeMEHHOro. Teopusi W MpaKTHKA:
yuebnoe nocodue/N.T. Jly6posun. — Kazans, KI'Y, 2010. — 102c.

7.5 UupopmannonHbie 1 HM(PpPOBHIE TEXHOJOTUH (IIPOrPAMMHOE
o0ecneveHnne, COBpeMeHHbIe MPodecCHOHAIbHBIE 0a3bI JAHHBIX U
UH(OPMALMOHHBbIE CIIPABOYHbIE CUCTEMBbI)

VYyebHast aUCHMIUIMHA (MOAYJIb) TPEAyCMAaTpPUBAET OCBOCHHE HWH(POPMALMOHHBIX H
U pOBBIX TeXHOJOruM. Peanuzanus HUPpOBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM IPOCTPAHCTBE
ABIISICTCS OJHOW W3 BaXHEHWIIMX 1ejed oOpa3oBaHUs, [arolleil BO3MOXKHOCTb pPa3BUBATh
KOHKYPEHTOCIIOCOOHbIE KayecTBa OOydaroumxcs Kak OyIymiuX BbICOKOKBAIU(UIIMPOBAHHBIX
CIEIAJIUCTOB.

[MudpoBble TEXHOJOTUU MPETyCMAaTPUBAIOT Pa3BUTHE HABBHIKOB A(P(GEKTHBHOIO PELICHUS
3aga4  Mpo(ECCHOHATBHOIO, COILHMAIBHOIO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHUEM
Pa3IUYHBIX BHJIOB KOMMYHHMKAIIMOHHBIX TeXHOJOruil. OcBoeHue HU(POBBIX TEXHOJOTUN B
paMKax JaHHOW JUCHMIUIMHBI (MOJYJsl) OPHEHTHUPOBAHO Ha CIIOCOOHOCTH 0O€30MacHO H
HajuieXxamuM o0pa3oM Mojdy4aTh JOCTYH, YIpPaBlATb, HWHTETPUpPOBaTh, OOMEHMBATHCS,
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OLICHUBAThb W CO3JaBaThb HH(POPMAIMIO C TIOMOIIbIO IHM(POBBIX YCTPOHCTB U CETEBBIX
TexHonoruil. dopMupoBanue HU(PPOBONM KOMIIETEHTHOCTH MpeJroyiaraeT paboTy C JaHHBIMH,
BJIaJICHUE UHCTPYMEHTAMM JJI1 KOMMYHUKALUH.

7.5.1 DJ1eKTPOHHO-0MOJIMOTEeYHbIE CUCTEMBbI M 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha OKa3aHHE YCIYr OT
01.09.2025 Ne 6/u (CeteBast 2JIeKTpOHHAsI OMOIHOTEKA).

2. basza gaHHBIX 3JeKTpOHHBIX MHPOpMannoHHbIX pecypcoB @T'BHY ITHCXB (morosop
mo o0eCleueHuI0 J0CTyna K JJIEKTpOHHBIM HH(popMannoHHbIM pecypcam PI'BHY ITHCXb
yepe3 TepmuHain yaaiennoro gocryna (TY ®T'BHY ITHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnexrporHoe u3xatenbetBo FOPAWTY (https://urait.ru/) (1oroBop Ha okasaHue
yCIOyr IO MPEeAOCTaBICHHIO IOCTyma K oOpaszoBatensHoW miuargopme OOO «DnekTpoHHOE
U31aTEILCTBO FOPAMT» ot 01.09.2025 Ne 7326).

4. DnexTpoHHO-OmOMMoTeuHnass cucrema «Bepuaackuit» (https:/vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE MCTIOb30BaHUE Tpon3BeaeHui oT 26.03.2020 Ne 14/20/25).

5. baza nanubsix HOb «HanmonanpHast snextponHas oubnuortekay (https://rusneb.ru/)
(moroBop o moakmouenun kK HOb u npenocrasnenun nocryna k oosekram HOb ot 02.09.2024
Ne 101/HDB/4712-m).

6. JloroBop O COTPYJIHHYECTBE IO OKA3aHHIO OWOTMOTCUHO-UH(MOPMAITMOHHBIX |
COLIMOKYJBTYPHBIX YCIYT TOJb30BATENIIM YHHMBEPCHUTETa W3 YKCIA HHBAIUIOB MO 3PEHUIO,
CITA0OBWIAIINX, WHBAIHIOB JIPYTHX KaTerOpHUH C OTPaHHMYEHHBIM JIOCTYIIOM K WH(OpMAINH,
JUI, UMEIOIIMX TPYAHOCTH ¢ uTeHueM MockornedaTtHoro tekcrta TOI'BYK «TamOoBckas
obnacTHas yHuBepcanbHas HayuyHas Oubnmoreka uM. A.C. [lymkunay ®Ounman «CnenuaibHas
oubmmoreka st crnensix uM. H.A. OctpoBckoro» (https://www.tambovlib.ru) (moroBop o
corpyaaudectse ot 10.10.2024 Ne 0001).

7.5.2. HudpopManoHHbIE CIIPABOYHbIE CUCTEMBI
1. CnpaBounas npaBoBas cucrema Koncynprantliitoc (40roBop mocTaBKu, afantaiud 1
COIPOBOXKICHUS dK3eMIusIpoB cucteM Koncynprantllnroc ot 24.02.2026 Ne 12760 /13900/2C).
2. DnexTpoHHbIH nepuoaudeckuii crpaBoyHUK «Cucrema ['APAHT» (moroBop Ha

ycayru 1o conpopoxaeHuto oT 11.02.2026 Ne 194-01/2026).

7.5.3. CoBpemeHHbIe IpodeccuoHaIbHbIe 0a3bI JaHHBIX

1. ba3a naHHBIX HOPMAaTHBHO-IPABOBBIX aKTOB HH(POPMAIMOHHO-00pa30BaTEIbHON
nporpammsl «PocmeTon (torosop ot 06.11.2025 Ne 505/2025)

2. baza nmanupix Hayunoit smektponnoit 6ubmmorexkn eLIBRARY.RU — poccutickuit
UH(POPMALMOHHO-aHAIMTUYECKUH TOpTain B OO0JACTH HAyKH, TEXHOJIOTUH, MEIULUHBI U
obpazoBanus - https://elibrary.ru/

3. [Topran oTKpeITHIX AaHHBIX Poccuiickoii @eneparu - https://data.gov.ru/

4. OrtkpbiTeie naHHble @DenepalibHON CIyX’Obl TOCYAApCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.5.4. JIMIEH3MOHHOE U CBOOOIHO PACIPOCTPaHsieMOe POrpaMMHOe
olecrieyeHne, B TOM YHCJIE 0TE4YeCTBEHHOI0 IPOM3BO/ACTBA

Ne Haumenosanue PazpaboTunk JocTtynHocTh Ccbuika Ha Ennnbrit PexBusutThI
o (JTMIeH3MOHHOE, | PEecTp POCCHHCKHUX MO TBEPKAAIOIIETO
(mpaBoobmnamare CBOOOTHO nporpamm 1t OBM JIOKyMeHTa (TIpr
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https://e.lanbook.com/
https://vernadsky-lib.ru
https://rusneb.ru/
https://www.tambovlib.ru

JIb) pacnpoctpansieM | u BJl (mpu Hamu4um) HaJIUIHUN)
oe)
Microsoft Windows, Microsoft JIntien3noHHOE - JInuensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk
JIEHCTBUS: OECCPOUHO
AHTHBHPYCHOE AO Jlunensuonnoe | https://reestr.digital.g | CyOnureH3uOHHBII
POTPaMMHOE «JTabopaTopust ov.ru/reestr/366574/? noroeop ¢ OO0
obecrieueHne Kacnepckoro» sphrase id=415165 «Codreke» ot
Kaspersky Endpoint (Poccus) 17.12.2025 Ne 6/1,
Security mns 6usHeca CPOK JCHCTBUSL: C
18.12.2025 mo
17.12.2026
MoitOduc 00O «Hoseie Jlnnensnonnoe | https://reestr.digital.g Kontpakt ¢ OO0
CraHgapTHBIN - oOnavHbIe ov.ru/reestr/301631/? «PyOukony»
OducHblit makeT TEXHOJIOTHUIY sphrase_1d=2698444 ot 24.04.2019 Ne
Juisl paboTHI C (Poccus) 03641000008190000
JIOKyMEHTaMHU 12
Y IOYTOU CPOK JICHCTBUSI:
(myoffice.ru) 6eccpoyno
OdoducHsIif makeT AO «P7» Jluuensnonnoe | https://reestr.digital.g KonTtpakr ¢ OO0
«P7-Oc¢pmcy ov.ru/reestr/306668/? «Codrekcy
(meckTomHas BEpPCHsl) sphrase id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JEHCTBHUS:
OeccpouHo
OnepaunroHHas 00O "bazaner | Jlunensuonnoe | https://reestr.digital.g Kontpakr ¢ OO0
cucremMa «AbT cBOOOIHOE ov.ru/reestr/303262/? «Codrekcy
OO6pazoBanne MIPOrpaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecneuerne" 03641000008230000
07
CpOK JICHCTBUS:
OeccpouHo
[IporpammHuas AO Jlunensuonnoe | https://reestr.digital.g JIuneH3nOHHBIN
cucreMa Juist «AHTHUILIATAAT ov.ru/reestr/303350/? noroeop ¢ AO
OoOHaApyKEHUS (Poccust) sphrase_1d=2698186 «AHTHILIaTHAT» OT
TEKCTOBBIX 16.05.2025 Ne 10567,
3aUMCTBOBaHHI B CPOK JICUCTBHS: C
Y4eOHBIX U HAyIHBIX 16.06.2025 no
pabotax 15.06.2026
«AnTHINaruat BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe Systems CBobOoaHO - -
- IPOCMOTP pacripoctpaHsieM
nokymeHtoB PDF, oe
DjvU
Foxit Reader Foxit CB00OIHO - -
- IPOCMOTP Corporation pacripocTpaHsieMm
nokyMeHntoB PDF, oe
DjvU
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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

7.5.5. Pecypcbl HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOMN CeTH
«AHTepHET»
1. CDTOwiki: 6a3a 3Hanwmii mo nudposoii Tpancopmarnmu https://cdto.wiki/
2. Odummanbnsiii caiit MUC Poccun - http:// www.mchs.gov.ru/
3. Oxpana Tpyaa - http://ohrana-bgd.ru/

7.5.6. [lndpoBbie HHCTPYMEHTHI, MPUMEHsIeMbI€ B 00Pa30BaTeJIbHOM
npoiecce
LMS-nnardpopma Moodle
Buprtyanenas nocka Mupo: miro.com
Buptyanbshas nocka SBoard https://sboard.online
O6maunbie cepucel: Aunekc.Juck, O6n1ako Mail.ru
Cepaucsl onpocos: Anaexc.®opmbl, MyQuiz
Cepsucsl Buneocs3u: Sunexc. Tememoct, Webinar.ru
CepBuc coBMEeCTHOM paboThl Haj mpoekTamu Juig  HeOonbmumx rpynn  Trello
http://www.trello.com

NoUnhAE LD~

7.5.7. llnppoBbie TEXHOJOTHMH, IPUMEHsAEMbIe IPU U3YUYEHUH TUCITUIIJIAHBI

Ne Hudpossie Bunsl yueOHoM paboTHI, dopmupyemsble NaK
TEXHOJIOTHU BBIIOJIHSAEMEIE C KOMITETCHIIUU
npuMeHeHrneM udpoBoit
TEXHOJIOTHH
1 | Obnauneie Jlexnun OIIK-1.Cmocobens |M I -1 o 1 k - 1
TEXHOJIOTHHI ITpakTHYeCKUE 3aHATHUS aHATM3UPOBATh AHanm3upyer
2 | bonbinve nanubie | Jlekuuu 3aJa4u 3a1a4u
IIpakTHyecKue 3aHATHS npodeCCHOHAIBHON | PO eCcCHOHATBHOM
3 Texmomorun Jlekun JIEATEILHOCTH Ha JCSITEJILHOCTH  Ha
OecripoBOTHOM [IpakTrueckue 3aHATHUS OCHOBE OCHOBE
CBSI3U CamocrosTenpHas pabora | IOJOXKEHUH, MMOJIOKCHUM,
3aKOHOB M METOJIOB | 3aKOHOB M METOI0B
B o0jacTu B obactu
€CTECTBEHHBIX HayK | €CTECTBCHHBIX HAyK
1 MaTEMATHKU 1 MaTEMaTUKU

8. MarepuajibHO-TeXHUYECKOEe o0ecnevyeHne U CHUIIUHbI (MOAYJIs1)

XKanrozu ropusoHTanbHble Ha TpU okHa (MHB. Ne 2101065486), UHTepakTHBHAs TOCKa
(uaB. Ne 2101040205), Cucremuslii kommiekT: mnpoueccop Intel Original LGA 1150,
BeHTwsitop Deepcool THETA 21, marepunckas mara ASUS H81M-K  S-1150 iH, mamste
DDR3 4 Gd, xectkuii guck 500 Gb, kopmyc MAXcase H4403, 6ok nutanus Aerocool 350W
(mHB. Ne 21013400740), ITpoekTop Viewsonic PJD6243 DLP 3200 lumens XGA 3000:1 HDMI
3D, HabGopsl 1eMOHCTpaliMOHHOIO 000pYyI0BaHUS U yueOHO-HArIsAHbIX nocobuil, Komnbrotep
C-600 (mHB. Ne 1101044333, 1101044334, 1101044335, 1101044336, 1101044337,
1101044338, 1101044339, 1101044340, Kommbtorep C-700 (unB. Ne 1101045328),
Konuentparop cereBoir (uuB. Ne 2101061671), Komnerorep P-233 (uuB. Ne 2101041453,
2101041454, 2101041455, 2101041456, 2101041457, 2101041458, 2101041459, 2101041460,
2101041461), Cuctemnsiii komruiekt: IIpomeccop Intel Original LGA 1155 Celeron G 1610
OEM (2.6/2 Mb), monutop 20” Asus As MS202D , marepunckas miata Asus, BEHTHIATOD,
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https://cdto.wiki/
http://www.mchs.gov.ru/
http://ohrana-bgd.ru/

namsATh, JKECTKUH JMCK, KOpIyc, KiaBuarypa, Mblmb (MHB. Ne 21013400425, 21013400446,
21013400453, 21013400454, 21013400481, 21013400480, 21013400455, 21013400482,
21013400505), Hdocka nacrenHas (uaB. Ne 2101063506), KommproTep B cocTaBe: Mpoleccop
Intel 775 Core Duio E440, monutop 19" Acer (mmB. Ne 2101045116, 2101045113),
KomnbroTepHast TexHHKa MojkiIoueHa k cetu «MHTepHeT» u obecneueHa goctynom B DMOC
YHHUBEPCHTETA.

PabGouas mnporpamma aucuumiauHsl «lIpuknagHas MareMaTuka» —COCTaBJ€Ha B
coorBercTBUM ¢ TpeboBanusMu PI'OC BO mno Hampasinenuto mnoxaroroBku 27.03.01 -
«CrangapTu3anus U MeTpoJIoTHs» (ypoBeHb OakanmaBpuara), yreepxkaeH 07.08.2020 Ne 901.

ABToOp:

npodeccop kadeapsl MaTeMaTUKH, PU3UKH 1 THHOPMAITMOHHBIX TEXHOJIOTHH 1.3.H.

Cwmarun b.U.

Peniensenrt:
JOTICHT Kadeapbl TPAHCIOPTHO-TEXHOJOTUYECKUX MAIIMH W OCHOB KOHCTPYHWPOBAHUS,
K.T.H. A.A. baxapes

[Iporpamma paccmMoTpeHa Ha 3acefaHud  Kadenpsl MareMaTHKd, GU3UKH U
UH(POPMALMOHHBIX TEXHOIOTUH, mpoTokoa Ne 10 ot 9 mapra 2021 r.
[TporpamMma paccMOTpeHa Ha 3acelaHuu y4eOHO-METOIUYECKOW KOMUCCUU HMHKEHEPHOTO

uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokos Ne 9 ot 5 anpens 2021 r.
[Iporpamma yTBepaeHa Ha 3aceJaHUH y4eOHO-METOIMYECKOT0 COBETa YHUBEPCUTETA IPOTOKOI
Ne 8 ot 22 anpens 2021 .

[Tporpamma nepepaboTtana u A0MOHEHA B cOOTBeTCTBHM ¢ TpeboBanusimu GI'OC BO.

IIporpamma paccMoTpeHa Ha 3aceJaHMM  Kadeapsl MaTeMaTHKH, (QU3UKH U
MHGOPMAILMOHHBIX TeXHOIO0ruH, mpotokos Ne 10 ot 10 utonst 2021 r.

ITporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-MEeTOINYECKONH KOMUCCUN MHKEHEPHOT O
uHcturyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 11 ot 15 utonst 2021r.

IIporpamma yTBepxk/eHa Ha 3acelaHUM Y4eOHO-METOAMYECKOI'0 COBETa YHHBEpPCHUTETa
npotokoi Ne 12 ot 30 utons 2021 r.

ITporpamma nepepaboTaHa 1 A0MOIHEHA B cooTBeTCTBUHU ¢ TpeboBanusMu GI'OC BO.

[Iporpamma paccmMoTpeHa Ha 3acefdaHuu Kadeapbl MaTeMaTUKH, QUMK U
UH(QOPMALMOHHBIX TEXHOIOTUH, poTokoa Ne 8 ot 12 anpenst 2022 .

[IporpamMma paccMOTpeHa Ha 3acelaHuu y4eOHO-METOUUECKON KOMUCCUN MHKEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokosn Ne 7 ot 14 anpens 2022 r.

[Tporpamma yTBepxkaeHa Ha 3acelaHUM y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETA
npotokoa Ne 8 ot 21 anpens 2022 r.

[TporpamMma niepepaboTaHa u JOTIOJTHEHA B COOTBETCTBUU ¢ TpeboBanusimu ®I'OC BO.

IIporpamma paccMoTpeHa Ha 3acefaHMM  Kadeapbl MaTeMaTHKHM, (QU3UKH U
UHPOPMAIMOHHBIX TexHONMOTUi. [IpoTokon Ne 9 ot 1 uronst 2023 .

[Iporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-METOANYECKONH KOMUCCUN MHKEHEPHOT O
uHcturyta ®I'6OY BO Muuypunckuii I'AY, nporokon Ne 10 ot 19 utonst 2023 r.

[Iporpamma yTBepxk/eHa Ha 3acellaHUM Y4eOHO-METOAMYECKOI'O COBETa YHHBEpPCHUTETa
npotokos Ne 10 ot 22 utons 2023 r.

IIporpamma nepepaboraHa 1 A0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusMu GI'OC BO.

[IporpaMmma paccMoTpeHa Ha 3acelaHud  Kadeapbl MaTeMaTukd, (U3HKUA W
nH(OopMaIMOHHBIX TeXHOoJorul. [TpoTokon Ne 6 ot 14 mas 2024 r.

[IporpamMma paccMoTpeHa Ha 3ace/laHuu y4eOHO-METOJUUECKON KOMUCCUU MH)KEHEPHOTO
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uHctutyta ®I'BOY BO Muuypunckuit I'AY, npotokon Ne 9 ot 20 mas 2024 r.

[IporpamMma yTBepikJieHa Ha 3acellaHuU y4eOHO-METOJMYECKOTO0 COBETa YHUBEPCHUTETA
npoTtokoia Ne 9 ot 23 mas 2024 r.

[Tporpamma nepepaboTana u J0MOTHEHA B cOOTBEeTCTBHH ¢ TpeboBanusiMu OI'OC BO.

IIporpamma paccMoTpeHa Ha 3aceJaHMM Kadeapbl MaTeMaTHKH, (QU3UKH U
nHpopManoHHbIX TexHoJorui. [Iporokon Ne 8 ot 7 anpens 2025 r.

ITporpamma paccMOTpeHa Ha 3acelaHuM y4eOHO-MEeTOANYECKONH KOMUCCUN MHKEHEPHOTO
unctutyra ®I'6OY BO Muuypunckuit I'AY, npotokon Ne 8 ot 14 anpens 2025 r.

[Iporpamma yTBepsKJeHa Ha 3aceJaHUH Y4eOHO-METOMYECKOTO COBETAa YHUBEPCUTETA
rpotokod Ne 8 ot 23 anpens 2025 r.

[Tporpamma nepepaboTtaHa 1 I0MOIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu ®I'OC BO

[Iporpamma paccmMoTpeHa Ha 3acedaHuu Kadeapbl MaTeMaTUKH, QUMK U
UH(POPMALMOHHBIX TexHONIorui. [Iporokon Ne 6 ot 6 anpens 2026 r.

[IporpamMma paccMoTpeHa Ha 3ace/laHuu y4eOHO-METOJUUECKONH KOMUCCUN MHKEHEPHOTO
uHcturyta ®I'bOY BO Muuypunckuii I'AY, nporokosn Ne 8 ot 13 anpens 2026 r.

[IporpaMMa yTBep:kJ€Ha Ha 3acelaHuu Y4YeOHO-METOAMYECKOIO COBETa YHHUBEpPCUTETA

npotokoi Ne 7 ot 22 anpens 2026 r.

OpuruHan JOKyMeHTa XpaHUTCs Ha Kadepe arpOuHXEHEPUH U 3JIEKTPOIHEPTeTUKH.
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