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1. Hean ocBoeHNs TUCHUILINHBI (MOIYJIs1)

]_IeJ'IHMI/I OCBOCHHUA JUCHUINIMHBI ABJIACTCA OBJIIAACHUC TCOPECTHYCCKHMMH OCHOBAMH 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 06yan0mec;1 C MaTeMaTH‘IeCKOﬁ
IOCTAaHOBKOU U METOAaMHU PCIICHUS HIMPOKOI'O Kpyra 3agayd, Ba)XHbBIX B HpaKTHHCCKOﬁ pa60Te
WH)XKEHEepa, HAYYUTh MIPOBOJIUTH CPAaBHUTEIBHBIN aHaIn3 d3(PPEKTUBHOCTH Pa3IMYHBIX METOJIOB B
IMPUITIOKECHUN K PECHICHUIO KOHerTHOﬁ 3aJa4u. BBI6I/IpaTB HaI/I60J'Iee panuoHaJIbHBIC MECTOABI
pellleHus 3aa4u U PEaM30BbIBATH BBIOPAHHBIN METOJ C JIOBEACHUEM 110 (HOpMyIibl, Tpaduka,
qyucijia v T.II. COBI[aTB 633y IJI1 U3Y4YCHHA 3aBCPIIANOMIMX Pa3AciioB KypCa M CIICHHAIBHBIX
JUCITUTIIMH; MCTOJIh30BaTh 3TU 3HAHHS KAaK CTYMEHH (HOPMHPOBAHMS CIIOCOOHOCTEH Oymymimx
CIICIIUAJINCTOB K BEACHUIO HCCHCHOB&TGHBCKOﬁ pa6OTI>I N pEHICHUIO IMPAKTHYCCKUX 3a/a4.

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
3HAaHWA, YMCHU, HAaBbIKH, C(l)OpMI/IpOBaHHbIe B XOAC MU3YUYCHHUA AUCLUIIINH: «MaTeMaTI/IKa»,
«Dusznkan

OcBoenne JUCHUITIINHBI ((HpI/IKJ'IaI[HaSI MaT€MaTuKa» SABJIACTCA H606X0)II/IMOI71 OCHOBOM
AJId TTOCIICAYIOIECTO M3YUYCHUA AWCHHUILINH <<3JICKTp0T€XHI/IKa H JJICKTPOHHUKA), ((MeTpOJIOI‘I/ISI,
CTaHAapTU3anusg 1 CepTI/I(bI/IKaI_[I/IH», «HaHOTEeXHOIOTUH B TEXHUYECKOM CCPBHCEN».

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

NporpaMmbl
OcBoeHME AUCIUTUIMHBI HAITPABJIEHO HA (POPMUPOBAHUE KOMITECTCHITUMN:
OIIK-1 Cnoco0OeH pemiaTh TUIOBBIC 33724 MPOGEeCCHOHATBHOM JACSITeILHOCTH HAa OCHOBE 3HAHUHT
OCHOBHBIX 3aKOHOB MATEMAaTHYeCKMX W eCTECTBEHHBIX HAyK C MNPUMEHEHWEM HWH(POPMAIUMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

Konn Kpur 0
Ko i HANMEHOBAIL pUTEpPUH OLICHWBAHUS PE3YIBTATOB O0YUCHHUS

HaMMCHOBaH e —

ne I/IHI[I/IKaTOpa (HOHOpOFOBLI
YHHUBEPCAIbH | JOCTHKEHUS i,

oi YHUBEPCAIIBH | gommeTeHIHst | TOPOTOBBIH 0a30BLIi HPOHBE/I HYTHI
KOMIIETEHIIN BIX He 1

u KOMIICTEHII | chopMupoBa

H HAa)

OIIK-1. N-1lonk-1 He moxer Cnabo Xopor1io VYcnemHo
Cnocoben Hcnonms3yeT | MCIONB30BAT | UCIOJB3YET HCITOJIb3YeT HCITOJIb3YyeT
pemiarh OCHOBHEIE b OCHOBHBIE OCHOBHBIE OCHOBHEIE OCHOBHEIE
THUITOBBIC 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI
3aa4u €CTECTBEHHO | €CTECTBEHHO | €CTECTBEHHO | €CTECTBEHHO | €CTECTBCHHO
npodeccuoH | Hay4HbIX HaY4YHBIX Hay4YHBIX HAY4YHBIX HAaY4YHBIX
aJbHOMI IUCIIATUINH IUCIATUINH IUCIATLUINH IHACIIATUIHH IUACIATLINH
JCATCIIBHOCT JJISA peI_HeHI/IH JJISL pemeHI/m JJISL pemeHI/m JJIA peH_IeHI/IH JJISA peHIeHI/ISI
Y Ha OCHOBE | CTAaHJAPTHBIX | CTAaHAAPTHBIX | CTAHJAPTHBIX | CTAHIAPTHBIX | CTAHAAPTHBIX
3HAHUH 3a1a4 B | 3a/1a4 B 3a71a4 B 3a7a4 B 3a/1a4 B
OCHOBHBIX COOTBECTCTBU COOTBECTCTBU COOTBECTCTBU COOTBECTCTBU COOTBECTCTBU
3aKOHOB u cluc uc Hc uc




MaTeMaTHyeC | HalpaBJCHHO | HANPaBJIEHHO
KHUX U CTBIO CTBIO
€CTECTBEHHBI | mpodeccuoHa | mpodeccruoHa
X HayK ¢ JIbHOMN JIBHOHN
MIPUMEHEHUE | IEATEIBHOCT | JESTENIbHOCT
M u u
nHpopManuo

HHO-

KOMMYHHKAI]

HMOHHBIX

TEXHOJIOTHI

HaIpPaBJIEHHO
CTBIO
npodeccuona
JIbHOU
JESITEIbHOCT
u

HaIpaBJIEHHO
CTBIO
npodeccruona
JBbHOU
JESITEIbHOCT
u

HaIpPaBJICHHO
CTBIO
npodeccruona
JbHOU
NESTEIIbHOCT
u

B pe3ynbrare ocBOSHUS AUCIUILIUHBI (MOTYIs1) OOYJAIOIIHIACS TOJIKEH:

3HaTh:

— OCHOBHBIC IIOHATHA MU MCETOABI

MaTeMaTHUYECKOro aHallu3a, JUHEWHON anreOpbl U

AQHAIUTUYECKON TeOMETPHUH, TUCKPETHOW MaTeMaTHKH, TeopuH AuddepeHIInanbHbIX ypaBHEHHH,
TEOPUH BEPOATHOCTH U TEOPUU MATEMATUYECKOM CTAaTUCTUKH, CTAaTUCTUYECKUX METOOB
00pabOTKM JKCHEPUMEHTANBHBIX JaHHBIX,

TIEPEMEHHOM.

VYMmers:

JJIEMEHTOB TEOpUU (PYHKUIMH KOMIUIEKCHOM

- pfulaTb THIIOBBLIC 3aJla4u HpO(i)eCCHOHaHBHOﬁ JACATCIIPHOCTH Ha OCHOBC 3HaHHH
OCHOBHBIX 3aKOHOB MAaTCMATUYCCKUX U CCTCCTBCHHBIX HAYK C IPUMCHCHUCM I/IH(l)OpMaLII/IOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH.

Braners:

- MCTOAaMHU ITOCTPOCHUA MATCMATHUUCCKUX MO,Z[GJ'ICIZ THUIIOBBIX HpO(i)eCCI/IOHaJ'IBHLIX 3a1a4,
- CIIOCOOHOCTBIO K CaMOOpraHmn3anuu n caMoo6pa30BaHmo;

- CMNOCOBHOCTLIO npoBoAnTb N OUEHNBATL pPe3y/1bTaTbl M3MepeHMl\/‘I,'
— I'OTOBHOCTBIO K 06pa60T1<e PE3YJIbTATOB SKCIICPUMCHTAJIbHBIX HCCIIeIOBAHHUIM.

3.1. MaTpuua coOoTHeCeHHs TeM/pa3/ies 0B AUCHHUILIMHBI (MOLYJIs1) B

(hopMupyemMbIX B HUX 001eNPO(hecCHOHATBLHBIX KOMIIETEeHIHi

No TeME1, PA3IEIBI THCIEILIHEEL Komnereniun | O61ee KOITMECTBO
OIIK-1 KOMITETEHITUH
1 KommekcHble unciia v IeHCTBHSA HaJl HUMH + 1
2 OYHKIUA KOMIUIEKCHOTO TEPEMEHHOTO. + 1
KondopmHubie oToOpaskeHust
3 [IpencraBieHre aHATUTUYECKUX (PYHKIIMN + 1
psAIamu.

4. CTpyKTYypa U cofepkaHue TUCUMIIIIMHBI (MOXYJIS)
OO61mast Tpy10€MKOCTh TUCHUTUTHHBI COCTABISIET 2 3a4ETHBIX eTUHUIIBI (72 akaja. 4acoB).

4.1 O0beM JUCHUILIMHBI U BU/bI y4eOHOH padoThl

KoauuecTBo ak. yacoB

ouHas popma 3a0THas
Bunp! 3ansaTHii P dbopma
o0y4deHus
oOyueHus
4 cemectp
3 Kypc
OO011ast TPYA0€MKOCTh IUCIUIITUHBI 72 72
KonTaktHas pabora ¢ o0yyaronmmucs, B T.4. 42 16
AyIUTOpPHBIE 3aHATHS, U3 HUX: 42 16
JIEKIIUNA 14 6




MIPAKTHYECKUE 3aHITH 28 10
CamocrodrenbHas paboTa, B T.U. 30 52
nmpopaboTka yd4eOHOro Marepuaiga IO JIUCHUILIMHE 15 32
(KOHCIIEKTOB JIEKIMI, y4€OHMKOB, MAaTEpHUaJIOB CETEBBIX
pecypcoB)
MOJrOTOBKA K MPAKTUYECKUM 3aHATUAM 6 11
BBINOJIHEHUE UHAMBUYAIbHbIX 3aaHUN 6 9
MOJITOTOBKA K TECTUPOBAHUIO 3 -
KonTtpouns 4
Buj uToroBoro KOHTpOJIst 3ayer 3ayer
4.2 Jleknuu
OOmBem B ak. yacax
No Paznen aucuuniuHsl (MOYJIs1), TEMBI JIEKLIUN po— E— dopmupyembie
U UX COJIepKaHue KOMITETEHIHH
dhopma dopma
o0ydeHus | 00yueHus
1 KomiuiekcHble Ync/ia U 1eiicTBHSI HAJl HUMU.
11 KommnekcHble  umcna.  Popmbl  3amucu 1 OITK-1
KOMILJIEKCHOT'O YHUCIIA.
Anrebpanueckue onepanuyu ¢ KOMIUIEKCHBIMU 2
1.2 | uncnamu. Jluaumu u 06IaCTH B KOMILIEKCHOM 1 OIIK-1
IJIOCKOCTH
2 DYHKIMU KOMILIEKCHOT0 nepeMeHHOro. Kongopmubie oTo0paskeHust
Omnpenenenne  (QyHKIMH ~ KOMIUIEKCHOI'O
2.3 | nmepemennoro. Ilpemen W HempepbIBHOCTH 2 OIIK-1
GbyHKIIH.
[IpousBognas u muddepennuan. I[IpaBuna
middepenuupoBanus.  Heobxoaumoe  u
o4 | 7lOCTAaTOUHOE ycroBHE nudepeHIpyeMoCcT 5 OITK-1
(GYHKIMH ~ KOMIUIEKCHOTO  I€PEMEHHOTO.
AHanUTUYHOCTh (PEryJasipHOCTh) (QYHKIMH B
TOUYKE U 00JIaCTH.
BemectBennast u MHHMasi 4acTH 2
2.5 | aHaTUTHYECKOU GbyHKIUH. Cas13p 2 OIlK-1
AHAJMTUYECKUX (PYHKLUH C TapMOHUYECKHUMHU.
2.6 | KordopmHabie 0TOOpaKeHHSI. 2 OIlK-1
JInnennas byHKIHS. IToka3zaTenbHas
¢byukiusa.  Jlorapudmudeckas — GyHKIUS.
Tpuronomerpuueckue byHKIIN
2.7 | kommiekcHOro  mepemenHoro.  OOparHbIe 2 OIlK-1
TPUTOHOMETPHUUYECKHE byHKIIN U
runepooanyeckre PyHKINN KOMIUIEKCHOTO
IIEPEMEHHOTO.
3 IIpeacraBiieHne aHAJIUTHYECKUX QYHKIMI psiIaMu.
38 Psn Teiinopa. AHanuTHYECKHE OTOOPAXKEHUS U 1 OIIK-1
MPUHITUIIBI MAKCHMYMA. _ 5
3.9 Panel Jlopana. PasnoskeHue aHaIUTUYECKON 1 OIIK-1

¢byukuu B pan Jlopana

4.3. JlabopaTopHble padoThI




He npexgycmotpensl.

4.4. llpakTuyecKkue 3aHATHS

OO0beM B ak. yacax
No dopmupyemble
HaumenoBanue 3anstus otHad 3aotHai pMUPY
pazzena dbopma dhopma KOMITCTCHIIUH
o0y4yeHus | 0OyueHus
KomrnekcHbie yncna. @opMbl 3a1Tucu
1 P 2 OIK-1
KOMIUJICKCHOTO YHUCIIA.
Anrebpanyeckue onepammu ¢
1 P pa 2 2 OIK-1
KOMIUICKCHBIMU YHCIIAMHU.
JIuauy u 00JaCTH B KOMILJIEKCHOM
1 2 OIIK-1
TJIOCKOCTH.
Onpenenenre QyHKIHH KOMIUIEKCHOTO
2 nepemeHHoro. [Ipenen u HenpeprIBHOCTH 2 OIIK-1
GyHKIHN.
[IpousBoaHas u uddepenmman.
ITpaBuna quddepeHnmpoBanusi. 2
HeoOxonuMoe U 10CTaToOYHOE YCIOBHE
Qg depeHIIpPyEeMOCTH GbyHKIMN
2 KOMILJIEKCHOTO NIEPEMEHHOT 0. 2 OIIK-1
AHaIIMTUYHOCTH (peryasipHOCTb)
(GYHKIIMH B TOYKE M 00JIaCTH.
BemectBeHHass W MHHUMas — 4acTH
2 . g 2 OIIK-1
aHAIMTUYECKOU (DYHKITUU. 9
CBsi3b  aHATMTUYECKUX KIMA ¢
2 ymxn 2 OIK-1
TapMOHHYECKHMH.
2 Kondopmubie oToOpakeHus. 2 OIlK-1
JIuneiinas kiusa. [lokasarenpHas 1
2 byHKII 2 OIIK-1
¢yskius. Jlorapupmudeckast GyHKuus.
Tpuronomerpudeckue byHKITUN
KOMIUIEKCHOTO nepeMeHHoro. OopaTHbie
2 TPUTOHOMETpUUYECKHEe  (QYHKIUU U 4 1 OIlK-1
runepOoIudecKue ¢GbyHKINN
KOMIDJICKCHOTO ITePEMEHHOTO.
Ps Tenopa. AHaUTHUYECKHE
3 A P 2 1 OIK-1
OTOOpaXCHHMSI M TPUHIIAITHI MAKCUMYMa.
Psier Jlopana. Paznoxenue
3 A op 2 1 OIIK-1
aHaymTHIeckor GpyHknmy B psix Jlopana
4.5. CamocTosiTesibHAas padoTa CTyACHTA
Ne O6BeM aK. 4acoB
Pa3ngen nuciuIninHbl Bun CPC Ovunas 3aouHast
dopma | popma
oOydeHus | oOyuyeHus
1 | KommnekcHble uwmcna | mpopaboTka y4eOHOTo MaTtepualia mo
Y JICUCTBHS HAJl HUIMH. | TUCIUTUIMHE (KOHCTICKTOB JICKIIAM, 5 10
y4eOHUKOB, MAaTEPUAIOB CETEBBIX
pecypcoB)
MOJITOTOBKA K MPAKTUYECKUM 3aHSATHIM 2 4




BBITIOJTHCHHUE UHAUBUAYAJIbHBIX

3aJaHuN 2 3
MOJIFOTOBKA K TECTUPOBAHUIO 1 -
2 | ®yHkuuu npopaboTKa yueOHOro MaTepuania 1o
KOMILJIEKCHOTO JTUCIUILIMHE (KOHCTIEKTOB JIEKIUH, 5 10
MEPEMEHHOTO. y4eOHUKOB, MATEPUAIOB CETEBBIX
Kondopmusie pecypcoB)
0TOOpaKEHHS MOJITOTOBKA K MPAKTUYCCKUM 3aHSITHIM 2 4
BBITIOJHCHUE HHIMBUYAIbHBIX 2 3
3ajaHuil
IIOATOTOBKA K TECTUPOBAHUIO 1 -
3 | llpencraBienue npopaboTKka yueOHOro MaTepuania rno
AHATUTUYICCKUX JTUCITUTUINHE (KOHCIIEKTOB JICKIUH, 5 12
byHKIUH pagamu. yu4eOHUKOB, MAaTEPUAIIOB CETEBBIX
pecypcoB)
MOATOTOBKA K MPAKTUYECKUM 3aHSITHSIM 2 3
BBITIOJHEHNE HHIIBAYAIBHBIX 9 3
3aJaHui
MOJIFOTOBKA K TECTUPOBAHUIO 1 -
HUtoro 30 52

4.6. Bolno/iHeHHEe KOHTPOJIbHOM PadoThl 00y4aOIIMMHUCH 3209HOM

(opMbI

B nponiecce nzydenus nucturinHbl «[IpukiagHas MaTeMaTHKay 00yJaroIuecs 3a09HOM
BBIMOJIHUTh KOHTPOJIbHYIO paboTy. Llenbio BbIMOIHEHUS
KOHTPOJIbHOM pPa0OTHI SIBJISETCSI OBJAJCHUE OCHOBHBIMH MaTEeMaTHMUECKUMU MOHATHIMH,
npueMaMd U MeTonaMu. KOHTpoJIbHBIE 3aJaHUs BBINOJHAIOTCS B COOTBETCTBHM C IOCIIEIHEN

dbopMbl  OOy4YEeHHS] JTOJKHBI

nugpoit mudpa.

3anaua 1. Beruncnuts z, Haiitu z, Rez, Imz, |z|, argz, Argz. U306pa3uts Z Ha

KOMILUIEKCHOHU TJIOCKOCTH.

Bapuanr 1 11 z= % 12. z=(2i-2)*; 13. z=%3-5i;
Bapuant 2 21 7= %, 22. z=(3-i)%; 23. z=41-2i;
Bapuant 3 a1 =00 _il_‘:)z . 32, z=(2+3)"; 33 z=43-i;
Bapuant 4 41 7= 022%1')2 42. z7=(1+i)"; 43 z=%i-4;
Bapwuanr 5 E1 7o % 52. z=(2i-2)% 53. z=%3-5i;
Bapuanr 6 6L 7= (;%)22 62. z=(3+i)* 63. z= 32+ 2i;
Bapuanr 7 71 7= % 72 z=(i-1); 73 z=41-i;




2
Bapuanr 8 81 z:—(2_+;-); 82. z=(i+1);, 83. z=¥i-1;
I_
Bapuanr 9 7= 12 5o, _(2i—2)" 53 7=%35i:
@-nE+i
- )
Bapuant 10 101, Z:((I'_Zlglz; 102. z=(3-i)%; 103. z=¥2+i;
I_

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

YPaBHCHUAM U HCPABCHCTBAM.

Bapuanr 1
1. |z—i|=2z+1; 12 mZ 20, 13 arglz—1+2i)<
zZ+i 3
Bapuant 2 21. Rez’=9; 22. [z-2/=|z+i 23. im0
Z+1
Bapmanr 3 31. argz-i)=Z; 32 |mz—_1:0; 33. |7+[z-1<1;
4 z+1
Bapuant 4 41, z+il=fz-2; 42 Rei=l: 43 Tcargz+i)<T;
z 3 6 3
Bapuant 5 51. Re(z_;jzo; 52. [l+2z|]=4z+i 53 0<Imz’<3
Z+
Bapuant 6 61. [z—i|+[z+i=6 62 ReZ=1 43 |Z—!|32;
i z+i]
Bapuant 7 71 |z-3-i|=4z+1, 7.2 Imz—ﬂ=l; 73 argz® <0
Z+1
Bapuanr 8 81 Re@):%; 8.2, argz—4i=%; 53 [z+1-z-2/<2;
Bapuant 9 01, [z-2+i|=|z+3; 92 |m%=2; 93 0<Rez’<2;
Bapuant 10 101. arg%:O; 102. Imz+Re(z-1)=3; 103 [7<2+[z-1]

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?

2 - 2
Bapuaur 1. @ =2 +1 ‘Z‘

Bapuant 2. @ =Ssin(iz+1)

Bapuanr 3. W=

X* +iy°

Bapuant 4. @O = z%-C0SZ




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

Bapuaur 7. @ = E
o= ZCOSz
Bapuanr 8. 14 72

2 - 2
Bapuant 9. o =7 —1 |Z|

Bapuanr 10. @ = ‘Z‘ +Rez

Pemienne kaxaoro 3agaHus JOJDKHO CONPOBOXKIATHCS HOAPOOHBIMU IOSICHEHUSMHU.
Heo0xoanMo 3anmchiBaTh MCHOIb3yeMble (OpMyibl. B KoHIE paOOThI 3amMChIBAETCS CIIHCOK
ucrnosnb3yeMoi aureparypsl. KoHTponbHas paboTa g0JDKHA OBITH BBINOJIHEHA B CPOK B
COOTBETCTBUU C YUEOHBIM IIJIAHOM.

4.7. Conep:xxanue pa3iesoB TUCHHUILIMHBI (MOZYJIS)
1. KommekcHble uncia 1 JEUCTBUA Hag HUMH.
KommnekcHble uncia. GopMbl 3aMCH KOMIUIEKCHOTO 4Yucia. AsreOpandyeckue onepaunuu c
KOMIUIEKCHBIMU YuciiaMu. JIMHUU 1 0077aCTH B KOMIUIEKCHOM
2. OyHKIUMHM KOMIUIEKCHOro nepeMeHHoro. Kongopmusie oToOpaxeHus
Onpenenenne GyHKIUN KOMITIEKCHOTO TIepeMeHHoro. [Ipeaen u HenpepbIBHOCTh (PYHKITUH.
[TpousBonnas u nuddepenman. [Ipasuia nuddepenunposanus. HeoOxoaumoe U 1ocTaTouyHOE
ycnoBue auddepeHnnpyeMocT (YHKIMH KOMIUIEKCHOTO IEPEeMEHHOT0. AHAIMTUYHOCTD
(perymsipHOCTh) (QYHKIIUU B TOYKE U 00JIaCTH.
BemectBeHHast 1 MHUMasi 9acTH aHATUTHYeCKOH (yHKIMA. CBS3b aHATMUTUYECKUX (QYHKIUN C
rapmonndeckuMu. Konpopmusie otobpaxenus. Jlunerinas ¢ynxuus. [TokazarensHas QyHKIMs.
Jlorapudmuueckas ¢yHkuus. TpuroHomerpuyeckue (QyHKIHUHM KOMIUIEKCHOTO IEPEMEHHOTO.
OO0patHble TpUroHOMeTpUYeckre GYHKIMU U runepoondeckue GyHKIUNA KOMITJIEKCHOTO
MIEPEMEHHOT 0.
3. IlpeacraBieHre aHAIUTUYECKUX (QYHKIUHN psaaMu.
Psan Telinopa. AHanuThyeckue OTOOpakeHUsT M HPUHLUIBI Makcumyma. Psaner Jlopana.
Paznoxenue ananutuyeckoi pyHkuuu B psia Jlopana

[Tepeuenp yueOHO-METOAMUECKOTO 00ECIEYeHUS Il CAMOCTOSITENIbHON paboThI IO
JTUCIUTITNHE (MOJIYITIO):

1. CeemmnukoB A.I'., TuxonoB A.H. Teopus ¢yHKIMHA KOMIIJIEKCHOH NEpEeMEHHOM.-
Hayka,1999- 321ctp;

2. CupopoB HO.B., ®emoprok M.B. Jleknuu mo Teopuu (QYHKIHA KOMIUIEKCHOTO
MePEMEHHOTO0.- HayKa, 1989r.- 478 c1p;

3. Ilpusanos N.1. Beenenue B TeopHo QpyHKIUI KOMIUIEKCHOTO TiepeMeHHoro.- Hayka,
1984r- 432,

4. Mopo3sosa B.JI. Teopust ¢pyHkumii kommiiekcHoi nepemenHoit.- MI'TYum. baymana,
2009r- 521 crp.

5. O06pa3oBare/ibHbIE TEXHOJIOTHH



TexHonorus mporecca 00y4denus mo qucrurmHe «[lpukinagaas MmareMaTuka» BKIIOYAET B
ce0sl TpoCHyIlIMBaHWE OOydYalOIMMMUCS Kypca JIEKIHMH, padoTy Ha MPAKTHYECKUX 3aHITHSIX,
BBITIOJIHEHHE 3aJaHUI 110 CAMOCTOSITENIbHON paboTe, UTOTOBYIO MTPOBEPKY 3HAHUMN B BUJIEC 3aYeTa.

[Ipy wW3y4eHMM JUCHMIUIMHBI HCIHOJB3YeTCS HMHHOBAIMOHHAs oOpa3oBaTeiIbHas
TEXHOJIOTHS HAa OCHOBE HHTETpallid KOMIIETEHTHOCTHOTO U JIMYHOCTHO-OPUEHTHUPOBAHHOTO
MOAXO0/0B c 3JIeMEHTaMu TPaJULIMOHHOTO JEKIIMOHHO-CEMUHAPCKOI 0 u
KBa3UMPO(HEeCCHOHATLHOTO OOYYCHHSI ¢ WCIOJIB30BaHWEM HWHTEPAKTUBHBIX (DOpPM IMPOBEICHUS
3aHATUN, HCCIENOBATENLCKON MPOEKTHOM JESITENbHOCTY M MYJIbTHUMEIUNWHBIX Yy4eOHBIX
MaTepUajoB

Buj yuyeOHoii pa6oThI Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
Jlexuun DNeKTPOHHBIE MAaTEepUaIbl, UCIIOIb30BAHNUE
MYJIbTUMEIMMHBIX CPEICTB, Pa31aTOYHbIN
Marepuanl
[IpakTrueckue (ceMHUHAPCKUE) 3aHATHS OOcyxieHre 1 aHaIN3 TIPETOKCHHBIX

BOIIPOCOB UX aYAUTOPHBIX 3aHATHSIX,
HHIWBUAYAJIbHBIC TOKJIAAbl, TCCTUPOBAHUC
CamocTosTeNbHBIE pa6OTBI 3aH_II/ITa " IpE3CHTAlNA PE3YJIbTATOB
CaMOCTOATCIIbPHOI'O UCCIICAOBAHHA HA
3aHATHUAX

6. OneHoOYHBbIE CpeACTBA JUCHUILIUHBI (MOIYJIs1)

OCHOBHBIMU BHJIaMU JTUCIUILTHHAPHBIX OIICHOYHBIX CPEICTB MPHU (PYHKIHOHUPOBAHUH
MOJYJIbHO-PEHTUHTOBOM CHCTEMbI OOYYCHHs SIBISIOTCS: Ha CTaauH PYOCKHOTO PEHTHHTA,
dbopMHpyeMoro mo pe3ysibTaTaM MOJYJIBHOTO TECTUPOBAHMS — TECTOBBIC 3aJaHMs;, HA CTaJUU
HOOMLIPUTETBHOTO PEHTHHTa, POPMUPYEMOTO IO pe3yabTaTaM PEIICHUS 33]a4 Ha TPAKTHYCCKUX
3aHATHAX — 3aJaHMs Ul MPAKTUYECKUX 3aHATHH; Ha CTaJuHM TPOMEKYTOYHOTO DPEHTHHTa,
OIIPEJICTSIEMOTO 10 Pe3yJIbTaTaM C/Iauyd 3a4eTa — TEOPETHUECKHE BOMPOCHI, KOHTPOJIHUPYIOIIUE
TEOPETHYECKOE COAEp)KaHHe YUeOHOro MaTepHaia, W KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIC
3a/IaHMs, KOHTPOJMPYIOIIME TpaKkTUUecKhue HaBblkM oOydatomierocs no OOIl  manHOTO
HarpasJeHus1, GOpMHUpyeMble IPU U3yYeHUH TUCUUILIHHEL «IpukiagHas MmareMaTukay.

6.1 ITacnopT ¢oHaa OLIEHOUYHBIX CPEACTB MO JUCHUIJINHE

Ko O1eHOYHOE CPEJICTBO
Ne KonTponupyemsie paznensl A . 1 DA
KOHTPOJIMPYEMOI
n/m (TeMbI) TUCIUIINHBI HaVMEHOBAHMUE | KOJI-BO
KOMIIETEHIIUH
KontponbHble
P 120
KommnekcHble unciia ¥ IEHCTBHSA 3ajafus
1 OIlK-1
HaJ HUMH Bonpocsr qis 10
3aueTa
KoHnTposbHbie
OYHKIIUNA KOMILIEKCHOTO 3a§aHI/Is{ 80
2 nepemenHoro. Kondopmusie OIIK-1
Bonpocsr st
OTOOpaXKeHUS 20
3ayeTa
KontponbHble 20
3 [IpencraBieHne aHaTUTUUECKUX OIIK-1 3a/laHus
GbyHKIUHN pagamu. Bomnpocsr muist 18
3ayeTa




6.2. IlepeyeHnb BONPOCOB AJIs1 3a4eTa

1. Hynu ananutudeckoi pyukuuu. [Tomrocel. CyrnectBeHHO ocobbie Touku (OITK-1)

2. [ToHsATHE KOMIUIEKCHOTO YKcia. JlelicTBus Ha KoMiuiekcHbIME yrciaamu (OTTK-1)

3. DneMenTapHble PYHKIUH KOMIUIEKCHOTO repeMenHoro. Jlnneinas ¢pynkuus. (OITK-1)

4. Ananutuyeckas QyHkius, ee cBoiicta. (OITK-1)

5. T'apmonmnyeckue GyHkiuu. CBsi3b TApMOHUYECKON U aHATUTHIECKON (PYHKITUHU (Teopema).
(OIIK-1)

6. IlpousBoaHas GyHKIMHU KOMIUJIEKCHOTO IMEPEMEHHOr0. | eOMeTprUUecKuil CMBICI MOJYJIS U
aprymenTa npousBoanoi ¢pynkimu. (OITK-1)

7. Ananutundeckas ¢pyHkuus, ce cBoiictpa. (OITK-1)

8. Amnanutuueckas ¢pyHkuus, ee corictra. (OITK-1)

9. Bo3BeneHne KOMILIEKCHOTO YKCIa B CTENIEHb M U3BJICUEHUE KOPHS U3 KOMIUIEKCHOTO YKClia
(OIIK-14)

10. Bo3BeneHne KOMIUIEKCHOTO YKCIIa B CTETIEHb U U3BIICYCHHE KOPHS U3 KOMILIEKCHOTO YKCIIa.
(OIIK-14)

11. Bo3BeneHnne KOMIUIEKCHOTO YHCIIa B CTETIEHb U U3BJICYEHHUE KOPHS U3 KOMITJIEKCHOTO YHUCIIA.
(OIIK-1)

12. Tapmonunueckue GpyHkuuu. CBsi3b TapMOHUYECKON U aHANUTHYECKOU QYHKIIMU (Teopema).
(OIIK-1)

13. HenpepsiBHOCTh (PyHKIMH KOMILTEKCHOTO niepemenHoro. (OITK-1)

14. TlonsiTHE KOMILIEKCHOTO yucia. ['eoMeTpuueckoe TOKOBaHHUE IEHCTBUI HaJl KOMILIEKCHBIMU
yucinamu. (OITK-14)

15. IousiTHe KOMIUIEKCHOTO yKcia. JeicTBust Hax koMiuiekcHbiME Ynciamu. (OITK-1)

16. TIpousBonHas GyHKIHHU KOMIUIEKCHOTO niepemeHHoro. (OITK-1)

17. PacmmpeHHass KOMIUIEKCHAs INIOCKOCTh. MHOK€ECTBAa TOYEK Ha KOMIUIEKCHOW MJIOCKOCTH.
(OIIK-1)

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

19. Psana Teiinopa. Teopema Teiinopa (OITK-1)

20. Codepa Pumana. Pacimpennas koMruiekcHast riockoctb. (OITK-1)

21. TpuroHomeTpuuecKas U mokasarenbHas Gopmbl KoMIuieKCHbIX uncen. (OITK-1)

22. TpuroHoMmeTrpuyeckas U MokazarenbHas GopMbl KOMITIEKCHBIX uncelr. (OITK-1)

23. ®OyHKIHMS KOMILIEKCHOT0 nepeMenHoro u ee npezei. (OITK-1)

24. ®yHKIUS KOMIUIEKCHOTO repeMenHoro u ee mpezaen. (OITK-1)

25. DnemeHTapHble (YHKIMK KOMIUIEKCHOTO iepeMeHHoro. J{pooHo-nuneitnas ¢pynkuus. (OIIK-
1)

26. DnemeHTapHble (YHKIIMUA KOMIUIEKCHOTO iepeMenHoro. Iloka3arenbHas u norapupmMudeckas
¢bynkun. (OITK-1)

27. TloHsiTre KOMILUIEKCHOTO uncia. J{eiictBus Hax komruiekcHbIMU unciiamu (OITK-1).

28. Hymu ananutrueckoit Gpynkuuu. [Tomrockl. CymectBenHO ocoObie Touku (OITK-1).

29. Ananutndeckas pynkuus. Ee cBoiicta. (OITK-1)

30. Boruerst Gpynkimu. OcHOBHas TeopemMa Teopun BbrueToB. (OITK-1)

31. Boruets! Gpynkimu. OcHOBHas TeopemMa Teopuu BeraeToB. (OITK-1)

32. Boruucnienue BoiyeTa B 0eckoHeuHo ynaneHHoi touke. (OITK-1)

33. Beriuucienue BbueTa OTHOCUTEIbHO nonroca. (OITK-1)

34. Unrerpanbhas teopema Komu. (OTTK-1)

35. Kondopmuoe otobpaxkenue. (OITK-1)

36. Kondopmusie orobpakenus (OITK-1)

37. HenpepbIBHOCTH (PyHKIIMH KOMIUIEKCHOTO niepemeHHoro. (OITK-1)



38. IlpaBuna quddepenmuponanus Gpyukuu. (OITK-1)
39. IlpeobpaszoBanue Jlammaca. (OITK-1)
40. PacmmpeHHasi KOMIUIEKCHAsI INIOCKOCTh. MHOXeCTBa TOYEK Ha KOMIUIEKCHOM IJIOCKOCTH.

(OTIK-1)

41. Psan Jlopana. Teopema Jlopana. (OITK-1)

42. Psan Teiinopa. Teopema Teitmopa. (OITK-1)

43. OyHKIUA KOMILICKCHOTO nepemMenHoro u ee npezein. (OITK-1)
44. Tenas ¢pynkuus. Teopema JIuysuas. Mepomopduas ¢pyrakmms. (OITK-1)

45. Yucnosele psapl. OOmuit KpUTEprit CXOAUMOCTH PSAIOB. AOCOTIOTHO CXOSIIHECS PSIbL.
ITepecranoBka uiaeHoB psaa. (OITK-1)
46. DnemeHTapHbIC QYHKIIUH KOMILUIEKCHOTO repeMeHHoro. Jluneiinas ¢pynkmus. (OIMK-1)

47. DnementapHble QYHKIMHA KOMILICKCHOTO iepementoro. Crenennas ¢pyukius (OITK-1)
48. DnemeHTapHbIe QYHKIMHA KOMIUIEKCHOTO TiepeMenHoro. Crenennas ¢pyukuus. (OIMK-1)

6.3. llIka/1a OLIEHOYHBIX CPEACTB

[Tpu GyHKIMOHUPOBAHUN MOYJIEHO-PEUTHHTOBON CHCTEMBI O0YUEHUS 3HAHUS, YMEHHS U
HaBbIKU, MpUOOpeTaeMble CTYACHTaMU B IPOLIECCE M3YUEHHUS TUCIUILIMHBI, OICHUBAIOTCS B
PEUTHHIOBBIX Oayax. YueOHas JUCHMIUIMHA UMEET UTOroBblil pedTtuHr 100 OamioB, KOTOPBIH
CKJIabpIBaeTcs u3 pyoexnoro (40 6amios), mpoMexyTouHoro (50 GayiyioB) ¥ MOOMIPUTEIHHOTO

peittunra (10 Ganos).

YpoBHU OCBOCHHUS Kputepuu orieHnBaHus OneHouHble cpesicTBa
KOMIICTCHITHI (x011-BO OAIIIOB)
[TpoaBUHYTSII - TOJHOE 3HaHWe ydyeOHoro marepuana u3 | Tekymuil KOHTPOJIb —
(75-100 6asoB) Pa3IMYHBIX Pa3IeIOB TUCIUTUIAHEI; monyiab 1 (18-20),
«3aUTEHO» - YMEHHE ICHO, JOTMYHO U IPaMOTHO M3JIarath | TEKYIIUHA KOHTPOJIb —
M3Y4YEHHBIN MaTepua, npou3BoaAuTh | Monyiab 2 (18-20),
COOCTBEHHBIE pa3MbILUICHUS, JenaTh | TBOp4Yeckuii 6amn (2-
YMO3aKJII04YEeHNUsS U BBIBOJBI ¢ jaoOasieHueM | 10),  Bompocsl K
KOMMEHTapueB, OSICHEHNU, 000CHOBaHU; 3agety (37-50)
-TPaMOTHOE BIIAJICHUE METOJIAMH PEIICHUS
3aj1a4 JIMHEHHOT 0 MPOrpaMMHUPOBAHUS.
Ha stom ypoBHe oOyuwarouuiicst criocodeH
TBOPYECKHU NPUMEHATH IMOJYyYCHHbIE 3HAHMS
MyTEM CaMOCTOSITEIbHOTO KOHCTPYHPOBAHUS
crioco0a JIesITeTbHOCTH.
ba3oBsIit - 3HAaHHE OCHOBHBIX TEOPETHYECKUX M | TeKymmii KOHTPOIb —
(50-74 b6anna) METOJIUYECKUX MOJOXKEHUH 1Mo u3ydyeHHoMy | Moaynb 1 (10-15),
«3aUTCHO» MaTepually ¥ alTOpPUTMOB DEIICHHs 3aJad | TeKYIIHi KOHTPOIb —
JIMHEHWHOT O ITPOrpaMMUPOBAHUS; moayns 2 (10-15),
- YMEHHE OCYIIECTBISATh SKOHOMUYECKYIO | TBOpUeckuii Oamr (5-
MHTEPIPETALNIO MOJyYEHHBIX ONTHUMAIbHBIX | §), BOIPOCH K 3a4eTy
pelIeHuiT; (25-35)
- BJIaJICHME METOJIaMH DELIeHHsS M aHalu3a
ONITUMU3AIIHOHHBIX 3ajad,
XapaKTepU3YIOIUX IKOHOMUUYECKHE SBICHHUS.
Ha TOM YpOBHE o0yJaromuMces
UCTOJIb3YyeTCs] KOMOMHMPOBAHUE HM3BECTHBIX
QITOPUTMOB M TIPUEMOB  JICSITEIBHOCTH,
HBPUCTHYECKOTO MBIIIUICHUSI.
[Toporosbiii - TOBEPXHOCTHOE 3HAHHWE  AJIrOPUTMOB | TeKyIluil KOHTPOJIb —
(35-49 GannoB) pelieHus 3aaq JauHenHoro | moayib 1 (8-12),




«BaduTCHO»

MIPOrpaMMHUPOBAHUS;

- YMEHUE OCYILECTBIIATh YACTUUHBIN aHAIU3 U
MHTEPIPETALNIO ONTUMAIIBHOTO PEICHHUS,;

- BBINIOJIHEHHE PACUYe€TOB IO MMPUMEHEHHUIO

TEKYIIUH KOHTPOJIb —
mMoyib 2 (8-12),

TBOpYeCcKui Oa (3-
5), BOIIPOCHI K 3a4ETY

ONTUMH3ALMOHHBIX METO/IOB c | (16-20)
HOTPEITHOCTSIMHA METOI0JIOTHYECKOTO TIIaHa,
omuroOKaMu B HHTEPIPETALNH, HO
MO3BOJISIOIINX ~ CHIENaTh  O0IIee  BEpHOE
3aKII0YEHHE O PEIICHHH IO0CTaBJICHHON
3a/1a4mu.

Ha stom ypoBHe 00y4aromiuiics crocodeH 1mo
[aMsATH BOCIPOM3BOAUTH PaHEE YCBOCHHYIO
METOAMKY W IPUMCHSTH  YCBOEHHBIE
QITOPUTMBI UL PEHICHHS  THIOBBIX
(cTaHmapTHBIX ) 3a/1a4.

Huzkuii - HE3HAHUE TEPMUHOJIOTMU JUCHUILUIMHBL, | TeKyluii KOHTPOJIb —
(TOTTIOPOTOBBIA) MPUOJIU3UTEIHHOE MIPEACTABJICHHE o | moayins 1 (0-8),
(xoMIIeTeHIIUS HE | mpeaMeTe W MeToJaxX  JAMCHUIUIMHBI, | TeKYIIUHA KOHTPOJIb —
chopMupoBaHa) OTPBIBOYHOE, 0e3 Jorudeckoi | Mmoayis 2 (0-8),
(menee 35 6amioB) [0CJIEI0BATEIbHOCTH u3JI0KeHue | TBopueckuit 6amn (0-
«HE 3aYTCHO» uH(popManuuy, KOCBEHHBIM o0pa3om | 4), BOIIPOCHI K 3a4eTy
3aTparuBaroIei HEKOTOpBIC acriekTsl | (0-14)

[IPOrPAMMHOI'0 MaTepHuania;
- HEYMEHHE pelaTh MPOCTECUIIHNE THUIIOBBIC
3a/1a4y JIMHEHHOr0 IPOrpaMMHUPOBAHMS;

- HEBJIaJCHUE BBIUHCIIUTEILHBIMUA
MpoLIeIypaMH MO MPUMEHEHHUIO CTaHIAPTHBIX
METOJIOB

7. YueOHO-MeTOAMYeCKOe U HH(OPMAILlMOHHOE 00eclieYeHue
AUCHHUIUIMHBI (MOIYJIs1)

7.1. OcHOBHas1 y4eOHAasl JIUTEPATypa
Boponos, M. B. llpuknanHas MaTeMaTHKa: TEXHOJIOIMM MPUMEHEHHUs : ydyeOHoe mocobue Juist
By30B / M. B. Boponos, B. W. [lumenos, E. I'. Cy3nanoB. — 2-e u3x., ucnp. u gon. — M. :
UsnatensctBo FOpaiit, 2017. — 381 ¢. — (Cepus : Apropckuii yueonuk). — https://www.biblio-
online.ru/book/28DD113E-1D18-4417-84CF-722E6D1C8EFC

7.2. JlonoJIHUTEIbHAA YUYeOHAast JIuTepaTypa
1. Mauynuc, B. B. Beiciast maremaTHka : yuebHoe nocobue ais By3oB / B. B. Mauynuc. — 5-e
U3, nepepad. u gon. — M. : U3parensctBo KOpaiit, 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. Bpiciast marematuka : yueOHUK U npaktukym / B. C. HlunaueB. — 8-e u3.,
nepepad. u gon. — M. : UzmarensctBo 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. Pecypcbl nHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «AHTEepHET»
http://[pm298.ru/reshenie/compl.php KomruiekcHble uncia v GeicTBUA HaJ HUMU.
http://www.pm298.ru/kfunction.php ®yHKIHS KOMIUIEKCHOTO ITEPEMEHHOTO.
http://mschool.kubsu.ru/tfkp/html/teor/tr09-10.htm HuddeperuupoBanue
KOMIUIEKCHOTO TIEPEMEHHOTO.

byHKIIUU



http://pm298.ru/reshenie/compl.php
http://www.pm298.ru/kfunction.php
http://mschool.kubsu.ru/tfkp/html/teor/tr09-10.htm

http://www.mathhelpplanet.com/static.php?p=konformnyye-otobrazheniya Kondopmusie
OTOOpaKCHHS
http://rud.exdat.com/docs/index-598764.htmI?page=6 Psn Teitnopa. Psix Jlopana.

7.4. MCTO)II/I‘ICCKI/IG YKa3aHusd 110 OCBOCHUI0 TUCIHTUIIJIMHBI
1. Hepsruna E.M. Teopuss (yHKIMI KOMIUIEKCHOW TmepeMeHHO#: ydyeOHoe mnocoobue./E.N.
Hepsiruna. — Bopounex, BI'Y, 2009. — 39c.
2. yoposuH, B.T. Teopust pyHKIHI KOMIUIEKCHOTO TIEpeMEHHOTO0. Teopusi 1 IpakTHUKa: ydeOHOe
nocobue/N.T. JIyoposun. — Kazans, KI'Y, 2010. — 102c.

7.5 Undopmanuonnbie u nupoBbie TEXHOJIOTMH (IPOrPaMMHOE
o0ecrnevyenne, COBpeMeHHbIe MPodecCHOHANIbHBbIC 0a3bI JAHHBIX U
HHGOPMALIMOHHBIE CTIPABOYHBIE CHCTEMbI)

VYyebHast gucHMIUIMHA (MOMAYJB) TPEIyCMaTpPHBAeT OCBOCHHWE WH(GOPMALMOHHBIX U
UPOBBIX TEXHONOTUH. Peanu3zanyst nndpoBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM IMPOCTPAHCTBE
SBIISICTCS OJHOW W3 BaKHEHIIMX Meield oO0pa3oBaHUS, Iarolieil BO3MOXXHOCTH DPa3BHBATh
KOHKYPEHTOCIIOCOOHbIE KauecTBa O0YyYarolmuxcs Kak OyaylIIMX BbICOKOKBAIM(UIIMPOBAHHBIX
CIELUAJIACTOB.

[udpoBbie TEXHOJIOIUH MPEAYCMATPUBAIOT PAa3BUTHE HABBIKOB 3(P(PEKTUBHOrO pelieHus
3aja4  NMpo¢)eCCHOHAIBHOTI0, COLUAIBHOTO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHUEM
pa3IMYHBIX BHUJOB KOMMYHHUKAI[MOHHBIX TeXHOJMIOrMH. OcBoeHHe LU(POBBIX TEXHOJOIMH B
paMKax JaHHOW JWCHUIUIMHBI (MOIYJsl) OPHEHTHPOBAHO HAa CHOCOOHOCTh O€30MacHO W
Ha/IIeKalluM 00pa3oM MotyyaTh JOCTYI, YIPABIATh, THTEIPUPOBATh, 0OMEHUBATHCSI, OLICHUBATh
M Cco3/laBaTh HH(OpPMALMIO C TOMOLIBI0 LHU(POBBIX YCTPOHCTB M CETEBBIX TEXHOJOTHMH.
®opmupoBanue 1H(POBOIl KOMIETEHTHOCTH MpearnojaraeT paboTy ¢ JaHHBIMHU, BIIAJCHUE
MHCTPYMEHTAMH JUIsl KOMMYHUKAIUU.

7.5.1 D1eKTPOHHO-0U0INOTEYHbIE CUCTEMBI H 0a3bI JTAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.com/) (moroBop Ha oka3aHHe YCIyr OT

01.09.2025 Ne 6/u (CeteBast sneKTpoHHasE OHOIMOTEKA).

2. ba3a maHHbIX 271eKTpoHHBIX HHPOopManoHHBIX pecypcoB @TBHY INHCXb (norosop
110 00ECTIEYEeHHUIO 10CTYyIa K 3JIEKTPOHHBIM HHpopMannoHHbIM pecypcam @I'BHY [THCXB uepes
tepmuHan ynanensoro aoctyna (TY ®I'BHY LITHCXB) ot 01.12.2025 Ne 04-YT/2025).

3. 000 «dnexrporHoe H3aTenbcTBo FOPAWTY (https://urait.ru/) (ToroBop Ha okazaHHe
YCIYT 1O TPEIOCTaBIEHUI0 JocTyna K oOpaszoBarenbHoM tmuiatrgopme OO0 «DneKTpoHHOE
m3narenscto FOPAUTY ot 01.09.2025 No 7326).

4. DnexTpoHHO-OMOMMoTeuHass cucrema «Bepraackuity (https://vernadsky-lib.ru)

(moroBop Ha 6€3BO3ME3THOE HCTIOIB30BaHMEe MpousBeaeHu oT 26.03.2020 Ne 14/20/25).

5. baza nannbix HOb «HannonanbsHast anextponHas oubmmorekay (https://rusneb.ru/)
(moroBop o noakmtouenun kK HOb u npegocraBnennn noctymna k oosekram HOb ot 02.09.2024
Ne 101/H2Ob/4712-m).

6. JloroBop O COTPYIHHMYECTBE IO OKa3aHUIO OWUOIMOTEUHO-UH()OPMAITMOHHBIX |
COLMOKYJIBTYPHBIX YCIYT TII0JIb30BaTeNsiIM YHHMBEPCHTETa M3 YWCIIa MHBAIMJOB IO 3PEHUIO,
CJTa0OBUISIINX, MHBAJMIOB JPYTUX KaTETOPUH ¢ OTpaHUYEHHBIM JIOCTYIIOM K WH(GOPMAIIHH, JIHII,
UMEIOIIUX TPYAHOCTU ¢ uTeHHeM IutockonedatHoro tekcta TOI'BYK «TamboBckas obnactHas
yHHUBepcaibHas HayyHas 6ubnuoreka um. A.C. [lymkunay @unnan «CrenuanbHas 6ubiaroTeka

s ciensix uM. H.A. Octposckoroy (https://www.tambovlib.ru) (moroBop o corpymauuecTse
ot 10.10.2024 Ne 0001).



http://www.mathhelpplanet.com/static.php?p=konformnyye-otobrazheniya
http://rud.exdat.com/docs/index-598764.html?page=6
https://e.lanbook.com/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

7.5.2. UndopManmoHHbIe CIPABOYHBIE CHCTEMBbI
1. CpaBounas npaBoBast cuctema Koncynbrantllotoc (qoroBop nocraBku, ajanrtainuu u
conpoBOXACHUS IK3eMIUIIpoB cucteM KoncynbpranTlImoc ot 24.02.2026 Ne 12760 /13900/2C).
2. DnexTpOoHHBIN nepuoauueckuii cpaBouyHuk «Cucrema 'APAHT) (norosop Ha ycinyru

1o conpoBokacHHO 0T 11.02.2026 Ne 194-01/2026).

7.5.3. CoBpeMeHHbIe npo(deccuoHaIbHbIE 0a3bl JaAHHBIX

1. Ba3a naHHBIX HOPMATHBHO-NIPABOBBIX aKTOB HWH(POPMAIMOHHO-00pa30BaTEIbHON
nporpammel «Pocmeron» (morosop ot 06.11.2025 Ne 505/2025)

2. baza nanneix Hayunoii snextponHoi OuOmnorekn eLIBRARY.RU — poccuiickuii
UH()OPMAIIMOHHO-aHAJTUTHYECKUI TOpPTal B OO0JAaCTH HAyKH, TEXHOJIOTHH, MEIUIMHBI |
obpazosanus - https://elibrary.ru/

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

4. OrtkpeiTeie paHHble DenepanbHON  CIIyKObI TOCYJapCTBEHHOM CTAaTHCTHKH -

https://rosstat.gov.ru/opendata

7.5.4. JIuueH3MOHHOEe U CBOOOHO pacnpocTpPaHsieMoe MPorpaMMHoe
o0ecrnieyeHue, B TOM YUCJIe 0T€4eCTBEHHOI 0 MPOM3BOACTBA

Ne HaumenoBanue Pazpabotunx HoctynHocTh Ccpuika Ha Equnblit PexBuzuThI
I1o (IMIEH3UOHHOE, | PEecTp POCCHHCKHUX | MOATBEpIKIArOLIEro
(mpaBooOnanmate cBOOOTHO nporpamm st OBM JIOKyMeHTa (TIpH
JIb) pacupoctpanseMm | u b/l (mpu HamIUMM) HAJIN9HN)
oe)
1 [ Microsoft Windows, Microsoft JluieH3noHHOE - JuueHsus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpok
IEUCTBHUS:
O6eccpoyHO
2 AHTHBUpYCHOE AO Juuensuonnoe | https://reestr.digital.g | CyGnuieH3noHHbI#
IpOrpaMMHOE «JTaboparopwust ov.ru/reestr/366574/? noroeop ¢ 000
obecrieueHme Kacmepckoro» sphrase_id=415165 «Codrekcy ot
Kaspersky Endpoint (Poccus) 17.12.2025 Ne 6/u,
Security ns 6uzHeca CPOK JIEHCTBUS: C
18.12.2025 mo
17.12.2026
3 MoitOduc 00O «Hossie | Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
CraHgapTHBIH - o0nauHble ov.ru/reestr/301631/? «PyOukon»
OducHsblit naker TEXHOJIOTHUH» sphrase_id=2698444 ot 24.04.2019 Ne
JUIs1 paboTHI ¢ (Poccus) 03641000008190000
JIOKYMEHTaMHU 12
U TIOYTOMU CPOK JeHCTBUSA:
(myoffice.ru) beccpouHo
4 OducHblii maker AO «P7» Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Oduc» ov.ru/reestr/306668/? «Codreke»
(meckromHas Bepcus) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07




CPOK JCHCTBUSA:
OGeccpoyHO
5 OnepannoHHast 00O "basansr | JIlnnensuonnoe | https://reestr.digital.g Kontpakt ¢ 000
cucTeMa «AJBT cBOGOIHOE ov.ru/reestr/303262/? «Codrere»
Oo0pa3zoBaHue» MIPOrpaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecrieucHue" 03641000008230000
07
CPOK ACHCTBUSA:
O6eccpoyHO
6 [porpammHuast AO Junensuonnoe | https://reestr.digital.g JIMIIEH3HOHHBII
CHCTEMA IS «AHTUIIATHAT ov.ru/reestr/303350/? norosop ¢ AO
OOHapyXeHHs (Poccus) sphrase_id=2698186 | «AHTHIUIarHaT» OT
TEKCTOBBIX 16.05.2025 Ne
3aMCTBOBaHUII B 10567, cpok
y4eOHBIX U HayYHBIX JIEUCTBUS: C
pabotax 16.06.2025 no
«AnTtumiaruat BY3» 15.06.2026
(https://docs.antiplagi
aus.ru)
7 Acrobat Reader Adobe Systems CB00OOIHO - -
- IPOCMOTP pacrpocTpassem
nokymeHToB PDF, oe
DjvU
8 Foxit Reader Foxit CBoboznHO - -
- IPOCMOT Corporation | pacpoctpansiem
nokymeHToB PDF, oe
DjVU

NoakowhE

Cepsuc

7.5.5. Pecypcbl HHGOPMAIIMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH

«AnTepuer»

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

Odunumansuerii caiir MUC Poccun - http://www.mchs.gov.ru/

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

7.5.6. Ilu¢poBble MHCTPYMEHTHI, IPUMEHsIEMble B 00pa30BaTeJILHOM

LMS-tinardpopma Moodle
Buptyansnas nocka Mupo: miro.com

Buptyansnas nocka SBoard https://sboard.online
Ob6naunsle cepBucsl: Anaexc./luck, O6mako Mail.ru
Cepsucol onpocos: Suaekc.@opmer, MyQuiz
Cepsucsol Buneocsszu: Sunekc. Tenemoct, Webinar.ru
COBMECTHOH  paboThI
http://www.trello.com

npoiecce

HaJ TpOeKTaMu

IUTS

HeOOJIBIIINX

rpynn  Trello

7.5.7. ln(poBbie TEXHOJOI UM, IPUMEHsAEMbIE IPU M3YYEeHHUH IHCHUILIHHBI

Ne

[Hudposbie
TEXHOJIOTUHU

Bunapr yueGHOM
paboThI,
BBIIIOJTHSAEMEIE C

dopmupyemsbie
KOMIICTCHIINHU

WK



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/

MIPUMEHECHUEM
udpoBoit
TEXHOJIOTUU
1 Oo6naunslie Jlexnun OIIK-1. Cniocoben
TEXHOJIOTUHU IIpakTrueckue elIaTh TUIIOBLIE
Sa];I){SITI/IH Eanaqn WJi-lomc1 Menonesyer
o OCHOBHBIE 3aKOHBI
2 Bonpmiue Jlexknuu po¢eCCHOHATBHON CCTECTBOHHOHAVIHELX
JIAHHBIE [TpakTnueckue NEeATEeILHOCTH Ha ya
N JIUCLAIUINH TUTS
3aHATUSA OCHOBE 3HaHUI1
pElIeHUs CTaHIAPTHBIX
3 Texuomoruu Jlekuun OCHOBHBIX 3aKOHOB
. 3a7a4 B COOTBETCTBUHU C
o6ecnipoBoHO# | [IpakTrueckue MaTeEMaTUYECKUX U
HAIPaBICHHOCTHIO
CBA3U 3aHATUSA €CTECTBEHHBIX HAYK C .
npodeccCuoHaTbHON
CaMocTosTenpHas MIPUMEHECHUEM
JIEATENEHOCTH
paborta nH(OPMAIIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUN

8. MarepuajibHO-TEXHHYECKOE O0ecedeHrue TN CIUIIMHBI (MOLYJIA)

Kanrozu ropusonrtangbHble Ha Tpu okHA (MHB. Ne 2101065486), UnTepakThBHAs IOCKa
(unB. Ne 2101040205), Cucremusrii komruiekt: npoueccop Intel Original LGA 1150, BenTrisitop
Deepcool THETA 21, marepunckas miara ASUS H81M-K[1S-1150 iH, nmamsare DDR3 4 Gd,
xectkuid auck 500 Gb, xopmyc MAXcase H4403, 6mokx muranus Aerocool 350W ( mmB. Ne
21013400740), IIpoexkrop Viewsonic PJD6243 DLP 3200 lumens XGA 3000:1 HDMI 3D,
Habops! neMoHCcTpaninoHHOTO 000pyI0BaHUs M y4eOHO-HATISAHBIX mocoouit, KomnbroTep C-600
(uaB. No 1101044333, 1101044334, 1101044335, 1101044336, 1101044337, 1101044338,
1101044339, 1101044340, Komnerotep C-700 (unB. Ne 1101045328), Konnenrparop cereBoi
(uuB. Ne 2101061671), Komnetorep P-233 (unB. Ne 2101041453, 2101041454, 2101041455,
2101041456, 2101041457, 2101041458, 2101041459, 2101041460, 2101041461), Cucremusblit
koMmruiekT: [Iponeccop Intel Original LGA 1155 Celeron G 1610 OEM (2.6/2 Mb), monuTop 20”
Asus As MS202D , marepuHckas 1uiata Asus, BEHTHISITOP, MaMsTh, )KECTKUU TUCK, KOPIYC,
KlaBuatypa, Mbimb (uHB. Ne 21013400425, 21013400446, 21013400453, 21013400454,
21013400481, 21013400480, 21013400455, 21013400482, 21013400505), ocka HacTeHHas
(unB. Ne 2101063506), Kommbrotep B coctaBe: npotueccop Intel 775 Core Duio E440, morutop
19" Acer (uaB. Ne 2101045116, 2101045113), KommnbloTepHasi TEXHUKA MOJAKIIOUYEHA K CETH
«WnTepuer» u obecneuena nocrynom B OMOC yHuBepcurera.

PaGouas mporpamma gucuumiauHbl «[IpukiagHas MaTemaThka» COCTaBlieHa B
cootBeTcTBUU ¢ TpeboBanusmu OI'OC BO - 6akanaBpuat 1o HampapieHuto moarotosku 35.03.06
ArpouHXeHepHsl, YTBepXkKJIeH Npuka3oM MuHHCTepcTBa 00pa3oBaHUS M Hayku Poccuiickoii
®enepannu ot 23 aBrycra 2017 r. N 813

ABTOp:
[Tpodeccop xadenpsr maTeMaTuku, GU3NKU U HHPOPMAILIMOHHBIX TEXHOJIOTUHN 1.3.H.
/Cmarun b.U.

PenienseHnr:
npodeccop kadeapbl TPAaHCTIOPTHO-TEXHOIOTHIECKUX MAIIIMH K OCHOB KOHCTPYHUPOBAHUS,
K.T.H., forieHT H.B. Muxeen



[Iporpamma paccMoTpeHa Ha 3acefaHuu  Kadeapbl MaTeMaTHKH, (GU3MKA H
WH()OPMAITMOHHBIX TEXHOJOTHM, TPOoTOKOJ Ne 9 ot 15 ampens 2019 r.
[TporpammMa paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOW KOMHCCHUU MH)KEHEPHOTO
unctutyra ®I'bOY BO Muuypunckuii 'AY, npotokon Ne 9 ot 22 anpesnst 2019r.
[IporpamMa yTBep:kIeHa Ha 3acelaHUM y4eOHO-METOIMYECKOTO COBETa YHUBEPCUTETa
npoTokoia Ne 8 ot 25 anpens 2019r.
[Tporpamma nepepaboTaHa U JOMOJHEHA B COOTBETCTBHH ¢ TpeboBaHussMu OI'OC
[IporpaMmma paccMoTpeHa Ha 3aceJaHUM  Kadeapbl MaTeMaTHKH, (QU3UKA U
UH(POPMALIMOHHBIX TEXHOIOTUH, mpoToko Ne 8 ot 8 anpesns 2020 r.
[IporpamMmma paccMOTpeHa Ha 3acelaHuU y4eOHO-METOINYECKOW KOMHCCHUU HWHKEHEPHOTO
uHctutyta ®I'6OY BO Muuypunckuii I'AY, nporokos Ne 9 ot 13 anpenst 2020r.
[IporpamMma yTBepk[eHa Ha 3acelaHUU Y4eOHO-METOAMYECKOIO COBETa YHHBEPCHUTETA
npotokoi Ne 8 ot 23 anpesns 2020r.
[Iporpamma nepepaboTaHa U JOMOJHEHA B cOOTBeTCTBHH ¢ TpeboBaHusiMu @I'OC BO.
[IporpaMmma paccMoTpeHa Ha 3aceqaHUM  Kadeapbl MaTeMaTHKH, (QU3UKA |
MH(OPMALIMOHHBIX TeXHOIOTHH, mpoTokos Ne 10 ot 9 mapra 2021 r.
[IporpammMa paccMOTpeHa Ha 3acelaHUM Y4eOHO-METOAMYECKOW KOMHCCHUU MH)KEHEPHOTO
uncturyra ®I'b6OY BO Muuypunckuii I'AY, nporokon Ne 9 ot 5 anpens 2021r.
[Iporpamma yTBepkIeHa Ha 3acelaHUM y4eOHO-METOIMYECKOTO COBETa YHHUBEPCUTETA
npotokoa Ne 8 ot 22 anpens 2021 r.
[Iporpamma nepepadboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.
[IporpaMmma paccMoTpeHa Ha 3acenaHud Kadeapbl MaTeMaTuk, GU3UKH |
UH(POPMALMOHHBIX TeXHOIOTUH, mpoTokos Ne 10 ot 10 urons 2021 r.
[IporpaMmMa paccMOTpeHa Ha 3acelaHuu y4eOHO-METOUYECKOW KOMUCCUU HHKEHEPHOTO
uHcturyta ®I'6OY BO Muuypunckuii I'AY, nporokosn Ne 11 ot 15 urons 2021r.
[IporpamMmMa yTBepk[eHa Ha 3acelaHuU Y4eOHO-METOJIWYECKOTO0 COBETa YHHUBEPCHUTETa
npotokoi Ne 12 ot 30 utons 2021 r.
ITporpamma nepepaboTaHa 1 A0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.
[Iporpamma paccmMoTpeHa Ha 3acefaHuu  Kadeapbl MaTeMaTUKH, (QU3UKH U
MH(POPMALIMOHHBIX TEXHOJIOTUH, poTokoi Ne 8 ot 12 anpenst 2022 r.
[IporpamMmMa paccMoTpeHa Ha 3ace/laHuu y4eOHO-METONYECKOW KOMUCCUU HHKEHEPHOTO
uncturyra ®I'bOY BO Muuypunckuit 'AY, nporokon Ne 7 ot 14 anpens 2022 r.
[IporpamMmMa yTBepk[eHa Ha 3acelaHuU Y4eOHO-METOJMYECKOTO0 COBETa YHHUBEPCHUTETA
npotokoi Ne 8 ot 21 anpens 2022 r.
[Tporpamma nepepadoTana u A0MOIHEHA B COOTBeTCTBHH ¢ TpeboBanusmu OI'OC BO.
IIporpamma paccMoTpeHa Ha 3aceJaHud  Kadeapbl MaTeMaTuKH, (U3MKH U
nH(popMalnoHHbIX TexHoiorui. [Iporokon Ne 9 ot 1 uronst 2023 r.
ITporpamma paccMOTpeHa Ha 3acelaHuM Y4eOHO-MEeTOANYECKONH KOMHCCUU MHKEHEPHOTO
nHctutyra ®I'6OY BO Muuypunckuii I'AY, nporokois Ne 10 ot 19 nrons 2023 r.
[Iporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMYECKOIO COBETa YHHBEpPCUTETA
npotokoa Ne 10 ot 22 urons 2023 r.
ITporpamma nepepaboTtaHa 1 A0HOJIHEHA B cooTBeTcTBUHU ¢ TpeboanusmMu OI'OC BO.
[Iporpamma paccmoTpeHa Ha 3acefaHud  Kadeapbl MaTeMaTHKH, (QU3UKH U
UH(POPMaLMOHHBIX TexHoNorui. [Iporokon Ne 6 ot 14 mas 2024 r.
[IporpamMma paccMoTpeHa Ha 3ace/laHuu y4eOHO-METOINYECKOW KOMUCCUU HHKEHEPHOTO
uHctutyta ®I'bOY BO Muuypunckuii 'AY, nporokos Ne 9 ot 20 mas 2024 r.
[IporpamMmMa yTBepk[eHa Ha 3acelaHuU Y4eOHO-METOJMYECKOTO0 COBETa YHUBEPCHUTETA
npotokoi Ne 9 ot 23 mast 2024 r.
[Iporpamma nepepaboTaHa u A0MOTHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu OI'OC BO.
IIporpamma paccMoTpeHa Ha 3aceJaHud  Kadeapbl MaTeMaTuKd, (U3NKH U
nHpopmanoHHbIX TexHoaorui. [Tpotokon Ne 8 ot 7 anpenst 2025 .
[Tporpamma paccMOTpeHa Ha 3acelaHUuM Y4eOHO-METOAMYECKONH KOMHCCUU MHKEHEPHOTO



uHctutyta ®I'bOY BO Muuypunckuii I'AY, nporokon Ne 8 ot 14 anpens 2025 r.
IIporpamma yTBepsK€Ha Ha 3aceJaHUU y4eOHO-METOJMUECKOr0 COBETAa YHUBEPCUTETA
npotokoi Ne 8 ot 23 anpenst 2025 r.

[IporpaMmma paccMOoTpeHa Ha 3acenaHuu  Kadeapbl MaTeMaTUKH, QU3UKH U
nHpopManmoHHBIX TeXHOoJorui. [Ipotokon Ne 6 ot 6 anpens 2026 r.
[Tporpamma paccMOTpeHa Ha 3acelaHUH Y4eOHO-METOAMYECKONH KOMHCCUU MH)KEHEPHOTO
uactutyra ®I'bOY BO Muuypunckuii I'AY, npotokos Ne 8 ot 13 anpens 2026 .
[Iporpamma yTBep)KA€Ha Ha 3acelaHUM y4eOHO-METOJUYECKOTO COBETAa YHHBEPCHUTETA
npoTokoia Ne 7 ot 22 anpens 2026 r.

OpuruHan JoKyMeHTa XpaHUTCs Ha Kadepe arpouHKeHepUuu 1 3JIEKTPOIHEPTETUKY.
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