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Paboyas nmporpaMMa AUCLUIIINHEL COCTaBjJeHa Ha OCHOBe TpeboBaHui demepanbHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmenmaneHOCTH) TOATOTOBKU «11.03.02 UHPOKOMMYyHMKaIMOHHEIE TEXHOJIOTHU U
CUCTEMBl CBSI3W», YTBEPXKOEHHOIO NPUKa30oM MunucrepctBa o0pa3oBaHUS U HayKu
Poccuiickou ®egepanuu oT 19.09.2017 Ne 930, u B cooTBeTCTBUU C pabouuM y4eOHBIM
IIJTaHOM, YTBEPXKIEeHHBIM PEKTOPOM YHUBEPCUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenbio MpenomaBaHus QUCHUIUINHEL « BBICIIasi MaTeMaTUKa» SIBJISETCS:
dbopMupoBaHUME 3HAHUM, YMEHHM W HABHIKOB, NMO3BONSIOIIMX IPOBOOUTH
CaMOCTOSITEeNbHBIM aHalIu3 NpobiieM, BO3HMKAWIIMX B Pa3NHYHHX 00IacTIx
npodeCcCuOHATbHON MesTEeIbHOCTH.
OTa 1e/lb OCTUTaeTCs IIyTeM pelleHus Clenyolux(er) 3aaad(u):
OCBOEHHE CTyAeHTaMU MaTeMaTHU4YeCKOro alnapaTra, I03BOJISIIEro MOAeInPOBaTh
M aHaAlIKW3UPOBATh peajibHbIe MPOIECCH B YCIIOBHUSAX HAYYHOTO 9KCIIepUMEHTa U
IIPOU3BOICTBEHHON IIPAKTUKHU.

2. MecCTO THCIHIIJIHHBI B CTPYKTYype 00pa30BaTe/IbHOH MPOrPaMMbI

IMucnuninuHa «Bricmas MateMatuka» B1.0.07 aBnseTcs 0a30BOH MUCIUIIINHOUN
MUKIa y4eOHOTO IJjaHa MOATOTOBKM OaKalaBprhaTa Io HampaBieHui «11.03.02
MHDOKOMMYHUKAIIMOHHEIE TEXHOJIOTUM W CHCTEMBI CBA3U». M3ydeHHe OUCIUIINHE
«BricuIasi MaTeMaTHKa» OCHOBBIBaeTCS Ha Oa3e 3HaHUM, YMEHUU W KOMIETEHIUH,
IIOTy4EeHHBIX CTYOeHTaMHU B XOfle OCBOEHHUS IKOIbHEIX KyPCOB.

3. IlepeyeHb IUTAaHUPYEMBIX Pe3yJIbTaTOB 00yUY€eHH I, COOTHECEHHBIX C
IUTaHHPYEMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/ILHOH MPOrPaMMBbI

[Tpouiecc u3y4yeHus OUCLHUIIINHL HallpaBieH Ha (GOpMUpPOBaHUe CIETYIOMINUX
KOMIIETEHIINN:

Tabnuia 1
Ne Kog
HaumMeHoOBaHHEe KOMIIETEHIIHH
II/II [KOMIIeTeHIIHH
1 OTIK-1 Cnioco6eH KCII0Ib30BaTh IOJI0KEHM S, 3aKOHBI 1 METOIBl €CTECTBEHHBIX HayK
¥ MaTeMaTHUKU [JIs1 PEeIeHns 3aa4 NHKEeHEPHOU NesiTeIbHOCTH

WHOVKaTOPH TOCTUXKEHUS KOMIIETEHIIUMN
Tabmuna 2

3HaeT pyHIaMeHTa/IbHEE 3aKOHEI IIPUPOAE! M OCHOBHEIE (PU3NYECKUE

OTIK-1.1 |maremaTuydecKue 3aKOHHI M METOMLI HAKOIJIEHUS, Tlepefaun u 06paboTKu
“HpOpMaIuu

YMmeeT npuMeHATh GU3NYeCKre 3aKOHE U MaTeEMaTU4eCKH METOIH! [l PelIeHUs
3aa4 TEOPETUYECKOT0 U IPUKJIaAHOTO XapakKTepa

BrameeT HaBEHIKaMU MCIIO/Ib30BAHUS 3HAHUM (PU3UKU U MaTeMaTUKU IIPU PEIIeHUN
NIPaKTAYECKUX 3a/ia4

OIIK-1.2

OIIK-1.3

4. O6beM THCHHUIUIHHBI ¥ BUIBLI Y4€0HOH PadOTHI

Ounas popMa o0yueHUs

Tab6mnuia 3
o Bcero| CemecTpsnl
Bup yuedoHOM paboThI YACOB 1 5
O61mas TPyIOeMKOCTE | 12 3ET 432 | 216 216
KoHTakTHasi padora ¢ 00y4alOIMIUMHUCST 184.7 | 92.35 | 92.35

B TOM 4YHCIJIE:




Jlexkuunu 72 36 36
[TpakTuueckue 3ansatus (I13) 108 54 54
JTabopaTtopHbie paboTh (JIP) - -
3aIuTa KOHTPOJILHOM PabOTH - -
3ammuTa KypCcoBoil paboThl - -
3ammTa KypCcoBOT0O IIPOEKTa -
[IpoMexxyTOouHas aTTecTalus 4.7 2.35 2.35
CamocTosiTeibHasi padoTa o0yuaromuxcsi (CPC) 180 90 90
B TOM YHCJIE:
Kypcosast paboTa - -
KypcoBoii mpoeKkT - -
W [ unu gpyrue BUOLI CaMOCTOSITENIbHOM pabOTHI:
ITOITOTOBKA K JTa00paTOPHHIM PaboTaM, MPaKTUYECKUM
3aHSATHUSIM, KOHTPOJIBHEIM paboTaM, H3ydeHHe
TEOPEeTUYEeCKOT0 MaTepuasa

[TogroToBKa K MPOMEXKYTOYHOU aTTEeCTAllUU 67.3 | 33.65 | 33.65
By npoMeKyTOUYHOH aTTeCTalluHu OK3aMeH9K3aMeH

180 90 90

3aouHas Gpopma oOyueHUst

Tabnuma 4
Buj yueOHOM padoThI Bcero Cemectper
4acoB| ycl 1 2
OO1mas TPymOEMKOCTh | 12 3ET 432 14 209 209
KoHTakTHasi pabora ¢ 00y4alOIMIUMHUCST 39.3 | 14 | 22.65 2.65
B TOM YHCJIE:
Jlexkuunu 14 14 - -
[TpakTuyeckue 3ansatus (I13) 20 - 20 -
JTabopaTtopHbie paboTh (JIP) - - -
3aluTa KOHTPOJILHOM PabOoTH 0.6 - 0.3 0.3
3ammTa KypCcoBoii paboThl - - -
3amuTa KypCcoBOT0 MPOEKTa - -
[IpoMexxyTOouHas aTTecTalys 4.7 - 2.35 2.35
CamocTosiTeibHasi padoTa o0yuaromuxcsi (CPC) 374.7| - 177.35 1 197.35
B TOM YHCJIE:
Kypcosast pa6oTa - - -
KypcoBoii mpoeKkT - - -
W / unu gpyrue BUOLI CAaMOCTOSITENIbHOM pabOTH:
IIOITOTOBKA K JTab0paTOPHHIM paboTaM, MPaKTUYECKUM 37a7| - 117735119735
3aHSATHUSIM, KOHTPOJIBHEIM paboTaM, U3ydeHHe
TEOPEeTUYEeCKOTr0 MaTepuasna
[ToaroToBKa K NPOMEXKYTOYHOU aTTeCTallUU 18 - 9 9
Buja npoMeKyTOYHOH aTTeCTaluHu - |9k3ameH[JK3aMeH
5. CogepKaHue TUCIHUILIUHDI
5.1. ComepxkaHure pa37eoB OUCLHUIITUHEI.
Tabmuia 5
No HaunmMmeHoBaHHE Ne cemectpa
a/ pa3geinna ConepxaHue pa3geia OuHO- . .
OUCIIUIITIUHBI OYHas1i|3a04- Hast
Has




Pazpgen 1.
JneMeHTH anre6pe!

KomImekcHbIe YKciia B anredbpanyeckoi ¢popme;
apudmeTrUecKre oneparyy Hag HUMA. YMHOXEHMUE,
HeJieHVe U BO3BEJEHNE B CTEIIEHb KOMIIJIEKCHBIX YHCETT
B TPUTOHOMETPHUYECKOU ¢opme. M3BieUeHNe KOPHS U3
KOMIIJIEKCHOT'0 YKCJIa B TPUTOHOMETPUUECKOH popMe.
OKCIIOHEHTa KOMIITIEKCHOTO apryMeHTa. KoMIIeKCHEIe
YHCIla B IIOKa3aTellbHOU Gopme. Jlorapudm, CHHYC H
KOCHHYC KOMIUIEKCHOTO apryMeHTa. Onepanuu Haf
MaTpunamu. Onpenenutens. MUHODEH I
anrebpandeckue mononHeHuss. CBOMCTBa
onpepenutens. Pemenne cucTeM TUHENHBIX
ypaBHeHUU 10 TeopeMe Kpamepa u ¢ IOMOIIBIO
obpaTHOM MaTpuIlkl. Parr MaTpuilel. Teopema
Kponekepa-Kanenu. Metop ['aycca. 9neMeHTH
BEKTOPHOM anreOpsl. Ilpsmas U IJI0CKOCTE.

Pa3zpgen 2.
[Ipepen u
HEIIPEePHEIBHOCTh

OupeneneHus npenenoB QyHKIuM. [IpuMepHL.
Ompepnenenue 6.M. beckoHe4YHO G0bLINE.
3ameuaresnbHble Ipefenbl. CpaBHeHUe 6.M. Tabnuia
6.M. CBoiicTBa npepena. CBOMCTBA HETPEPHIBHBIX
¢dyukuii. Teopemrl Besiepirpacca u bonbiaHo -
Komu. OgHOCTOPOHHYKE TIpefenbl. Pa3phiBEL 1 UX
Knaccuukanus.

Pa3zpen 3.
Ouddepenimanbaoe
HCUUCIIEHUE

[TpousBomHas GpyHkuuu. KacarenpHas. [Ipou3BonHas
CyMMEI, TPOU3BEEHNS U YacTHOTO. [Ipou3BogHas
CIOXHOM QyHKIIUU. [Ipou3BogHas 00paTHOM (PYHKIIUH.
Jlorapudmuyeckas npou3BogHas. Tabnuua
MPOU3BOTHLIX. [IpOM3BONHAsA CTEIIEHHO-TI0Ka3aTeIbHOI
¢yukuun. Teopemsl Pons, Jlarpanxka u Kourm.
[TpaBuno JlonuTtans. IKCTPeMyMbI PYHKIINN OTHOMN
nepeMeHHOU. BEIMyKIOCTh QyHKUKUUA. ACUMIITOTHL.
OyHKIIMY MHOTUX IepeMeHHbIX. YaCcTHHIE
npou3Bonubie. [Tomubid nuddepeHIa.
OuddepeHmpoBanre CIOXKHON QYHKIIMU MHOTHUX
nepeMeHHBIX. [[uddepeHINpoBaHue QYHKINY,
3aiaHHO HesABHO. [Ipou3BONHAs 110 HAIpaBlIeHUIO.
['papuenT. OKCTpeMyMbl QYHKUINY MHOTUX
TTepeMEeHHBIX.

Paszpen 4.
HuTerpansaoe
HCUNCIIeHUE

Ouddepennman ynkuuu. [TepBoobpasHas GyHKIUH.
HeomnpenenéHHbIM UHTETPAIT U €T0 CBoMCTBA. Tabmuia
MHTETPasoB U IPUMEpPHL. 3aMeHa IIePEMEeHHON B
HeoIlpefleIEHHOM MHTerpae. MHTerpupoBaHue 10
yacTsaM. MHTerpupoBaHue palroOHaIbHBIX IPOOEH.
Onpenenénnbiit uHTErpan. OnpeneneHe U CBOMCTBA.
TeopeMa o cpenueM. Teopema bappoy. ®opmyia
HrioToHa-J1eitbHuIa. 3aMeHa TepeMeHHON 1
MHTETrpUpOBaHue 10 YaCTSIM B OMPENIeIEHHOM
uHTerpane. HecoOcTBeHHBIN HHTErpa. [IpuMeHeHne
HHTerpaa (Iaommanb, 00BEM).

Pa3pern 5.
KpuBonuHerHbIE
HMHTETPakl IEPBOT0
¥ BTOPOTO THUIIOB.

KpuBonuHelHble HHTET DAL IEPBOTO THUTIA.
KpuBonuHelHbIe HHTETPAIBl BTOPOT'O THIIA.




Pa3zpgern 6.

[IBOMHOM MHTETPaIl.

[IBOMHOM ¥ TOBTOPHEIN UHTETPabl. [[BOMHOM MHTErpal
B OJIIPHEIX KoopauHaTax. ®opmyna ['puHa. Ycnosue
He3aBUCHUMOCTHY KPHUBOJMHEWHOTO NHTErpaa OT IyTH
HHTETPUPOBAHUS; IIOTeHIMaNbHasA QyHKIms. Oopmyra 2
['prHa. YcmoBUE HE3aBUCUMOCTH KPUBOIUHENHOTO
HHTerpana OT IIyTU UHTEIrPUPOBaHUS; NOTEeHIaIbHAS
GyHKIHS.

Pazmen 7.

IuddepenimanpHbie| MOHUKEHUE TTOPSAAKa. JIMHEHEIE YpaBHEHUS BTOPOTO 2

ypaBHEHHS.

[MTousiTve muddepeHITNanTbHOT0 YPaBHEHUS. 3aada
Komm, TeopeMa CymeCTBOBaHUS ¥ €AUHCTBEHHOCTH,
obImee pernenue, 00N UHTETPal. Y PaBHEHHUS C
pa3mensoIyuMUCS TepeMeHHBIMU. JInHelHbIe
YPaBHEHUS IIEPBOI0 MOpsgKa. YpaBHeHUe bepHymu.
YpaBHeHnus B NonaHHX guddepeHiiianax. YpaBHEHUS
IOpSfiKa BhIIIE IEPBOTO. YPaBHEHUS, MONYCKAIOIIe

NopsfKa; TeopeMsl 00 onpenenuTese BpoHCKoOro,
o01ye peuleHNus OGHOPOOHOT0 ¥ HEOMHOPOIHOT O
ypaBHeHuN. MeTox Bapraluy MOCTOSHHEIX. Perienue
JIMHEWHBIX OMHOPOAHBIX YPaBHEHU BTOPOT0 OPSAKa C
IIOCTOSTHHBIMU K03 duinenTamMu. Pelienne TUHEMHBIX
ypaBHEHUY BTOPOTO MOPSIAKA C IOCTOSSHHBIMU
Ko3hduiimeHTaMu U ClieliiaabHOM IIPaBOM YacThIO.

Pazmen 8.

[IpeoGpa3oBaHue n3obpaxenuii. Pemenve quddepeHnnanbHbIX 2

Jlammnaca.

[Tpeobpa3zoBanue Jlamnaca. M300paxkeHus eqUHUIIE,
CHHyCa U KocuHyca. TeopeMhl CMeIeHus,
3amasgbeiBaHus, 1ogo0usi, nuddepeHInPoBaHUS
opuruHasna u u3obpaxenus. Tabnuiia OPUTHHAIOB U

ypaBHeHU! MeTonoM npeobpa3oBaHus Jlamnaca.
TeopeMel 0 CBEPTKE U 00 UHTETPUPOBAHUY OPUTHHATIA.
®opmyna [roamens. Pellilenne uHTETpaIbHBIX
ypaBHEHHU! MeTonoM npeobpa3oBaHus Jlamnaca.

Pazmen 9.
YucnoBble 1

CTEeIIeHHbI€ PAOHBI. (DYHKHI/IOHaHbeIe PAOBL. CTeneHHbIE PAOBl; TEOPEMa

YucmoBo# psif u ero cymMa. Heo6xomuMblii Mpu3HaKk
CXOOUMOCTH PSfia U CIEeACTBUE U3 HETO. TeopeMsl
cpaBHeHus. [TpusHak [lanambepa, pafuKaabHBIN U
MHTeTpa/bHbIM npu3Haku Komm.. 3HakonepeMeHHbEe
psigel, aOCOTIOTHAS U YCIIOBHAS CXOOUMOCTHU. [Ipu3HaK
JlentOHMIIA {7151 3HAKOYEPEAYIOIUXCS PSIIOB. 2

Abemns. [Tounennoe guddepeHIMPOBaHTE U
MHTEerpupoBaHue PyHKIIMOHAIBHEIX U CTEIIEHHBIX
psimoB. Psmbr Teitnopa u MaknopeHa. [IpubmuxxeéHHbIE
BEIYHUCJIEHUS C TOMOIIBI0 PSILOB.

10

Pazgen 10.

Paner Oypee u
vHTerpan Oypee

OpToHOpMUPOBaHHAS CUCTEMa QYHKIUH.
Tpuronometpuueckuii psag. Teopema [lupuxie o
pasnoxeHU mepuoandeckon GyHKIuY B psan Oyphe.
Psanbl Oyphe OIS YETHOW U HeYETHOU QyHKIMM. Pap
®yphe B aMIIuTygHO-Ga30BoM dopme. Psag Oypre B
KoMIieKcHoit popme. HepaBeHcTBo Beccensi u
paBeHCcTBO [lapceBans. MuTerpan ®@ypre B
BeIlleCTBEHHON ¥ KOMIIIEKCHOM popMax.

5.2. MexpaucuunnuHapHble CBA3W C obOecnedYuBaeMHMU (MIOCTEAYIOMIUMU)
OUCIHUIIINHAMU.

Tabmnuia 6

Ne
/i

HauMeHoBaHHe 00ecnednBaeMbIX (MOCIeaYIONINX) TUCITHILITHH




IlcKpeTHasi MaTeMaTUKa

MaTtemMaTudeckoe MOIOEeJINPDOBAHNE B I/IH(l)OKOMMYHI/IKaI.II/IOHHI:IX CeTsax

Teopm{ BepOHTHOCTeI;I N MaTeéMaTH4YeCKasl CTaTHUCTHKa

WN |-

®u3uka

5.3. Pa3pgesnsl UCIUIIIMH U BUOLI 3aHITHH.

Ounas popMa o0yueHus

Tabnura 7
No JIek-| [IpakTt. | JIab. [Cemu- Bcero
HauMeHoBaHMe pa3gesia THCHHUIUIMHBI CPC
n/n IIUH [3aHATHABaAHATHS Hapbl JacoB
p |Fasmenl. 10 | 16 20 | 46
JNeMeHTH anredphl
p |Pasmen 2. 6 | 8 20 | 34
IIpemen v HEIPEPHIBHOCTD
3 |Fasmens. 12| 14 25 | 51
IuddepeHnmanbHOEe NCUUCTIEHNE
g |Pasmend. 8 | 16 25 | 49
HHTerpasbHOE UCYUCTIEHUE
Pazpen 5.
5 | KpuBonuHelHbIe UHTETPAIEL IEPBOTO U 2 4 15 | 21
BTOPOTO THIIOB.
g |Fasmern . 4| 6 15 | 25
IIBOMHOM MHTETpal.
7 |Pasmen 7. 8 | 14 15 | 37
HuddepennmanbHble ypaBHEHUS.
Pazmen 8.
8 [TpeoOpa3oBanue Jlammaca. 6 10 15 31
g |Pasmen?. 10| 12 15 | 37
YUCIIOBEIE U CTEIIEHHBIE PSIIHL.
10 | basmen 10. 6 | 8 15 | 29
Panel Oypee 1 unterpan dypoe
Hroro: | 72 108 180 | 360
3aoyHas ¢popMa 00yueHUs
Tab6mnuia 8
No JIek-| IIpakrt. | JIab6. |Cemu- Bcero
HamMmeHOBaHHe pa3gesia JUCHUIIITHHBI CPC
n/n IIUH [3aHATHABaAHATHS Hapbl JacoB
p |FPasmenl. 2 | 4 50 | 56
JIeMeHTH anreOphl
p |Pasmen 2. 1 1 50 | 52
IIpemen v HEIPEPHIBHOCTD
3 |Fasmens. 2 | 3 50 | 55
HuddepernmanbHOe NCYUCTICHNE
g |Pasmend. 1| 3 27.35(31.35
HHTerpaabHOE UCYUCTIEHNE
Paspgen 5.
5 | KpuBonuHelNHble UHTETPAJIEL IEPBOTO U 1 1 10 | 12
BTOPOT'O THIIOB.
g |Fasmern 6. 1 1 27.35/29.35
IIBOMHOM MHTETpal.
7 |Fasmen 7. 1| 3 50 | 54
[IuddepeHnmanbable ypaBHEHNS.




g |Pasmen8. 1| 1 50 | 52
[Tpeo6pa3oBanue Jlammaca.
o |Pasmen 9. 2 | 2 30 | 34
Y1CIOBEIE U CTETIEHHBIE PSTHL.
10 | basnen 10. 2 | 1 30 | 33
Paner Oypee u unterpan dypoe
Htoro: | 14 20 - - |374.7/408.7
6. Jlekuuu
Ounas popMa o0yueHus
Tab6mnuia 9
Ne | Homep Bcero
Tema neKuuu
n/n pa3aesal JacoB
01. KoMmmiekcHBIe 4Yncya B anrebpandeckoi ¢hopme; apudpmeTrnyeckue
1 1 omepaluy Haj HUMHU. YMHOXKEHMe, MeleHne U BO3BeeHre B CTENeHb 2
KOMIIJIEKCHBIX YHCEJl B TPUTOHOMETPUYECKOU popMe.
02. V3BneyeHre KOPHSA U3 KOMIIIEKCHOTO YHCJIa B TPUTOHOMETPUYECKOU
9 1 dhopMe. JKCIIOHEHTa KOMITJIEKCHOTO apryMeHTa. KoMIIIeKCHbIE YKCia B ?
IIOKa3aTenbHOU ¢opme. JIorapudm, CUHYC U KOCHHYC KOMIIJIEKCHOTO
apryMeHTa.
3 1 03. Onepauuu Hag MaTpulamMu. Onpegenutesib. MUHOPEH U 9
anrebpanydeckue nononHeHus1. CBOMCTBA OMPEeeNuTeNs.
04. PemeHue cucTeM ITMHEWHBIX ypaBHEeHU 110 TeopeMe Kpamepa u C
4 1 OMOIIIbI0 00paTHOM MaTpullkl. Panr MaTpuiisl. Teopema Kponekepa- 2
Kanennu. Metop I'aycca.
5 1 05. OnemMeHTH BEKTOPHOM anre6prl. [1psiMasi ¥ IIOCKOCTE. 2
6 2 06. Onpenenenus npemeno GyHKIuM. [IpuMepHL. 2
7 9 07. Onpenenenue 6.M. beckoHeuHO Gonbiire. 3aMedaTeNTbHbIE TPEEeTH. 9
CpaBuenue 6.M. Tabnuia 6.M. CBOMCTBa Ipefena.
08. CsoiicTBa HelpephIBHLIX QyHKIMU. TeopeMsl BeliepimiTpacca u
8 2 Bonbiano - Komu. OmHOCTOPOHHKE TIPefenbl. Pa3phiBEl U UX 2
KiaccupuKaius.
09. IlpousBogHasa ¢pyuknuu. KacatenbHas. [Ipou3BogHas CYMMBI,
9 3 IIpOM3BeeHNs ¥ 4acTHOTO. [Ipon3BogHas CI0XKHOU QYHKIUU. 2
[Tpou3BonHas oOpaTHoM GyHKIMU. JIorapudMuyecKas IPOU3BOgHAS.
10 3 10. Tabnua mpou3BOgHLIX. [IpOM3BOMHAS CTEIIEHHO-II0KAa3aTeIbHOM 9
¢yukiuu. Teopemsl Pons, Jlarpanxka u Komu. ITpasuno Jlonurtans.
11 3 11. OxcTpemMyMHl GYHKIIUY ODHOU IIepeMEHHOU. BEIMYKITIOCTh QYHKIUN. 9
ACUMITOTHI.
12. Iuddepeniman dpyukuu. [Teppoobpa3Has QyHKUUH.
12 3 HeonpenenéHHBIN HHTETPAI ¥ ero CBOMCTBa. TabIuIla HHTeIpaaoB U 2
TIPUMEPHI.
17. ®yHKUIMY MHOTUX lIepeMeHHEBIX. YaCTHEIe TPOU3BOIHEIE. [10THBIN
13 3 mnbdepeniman. [udpdepeHnupoBanne CI0KHON GYHKINYA MHOTUX 9
nepeMeHHBIX. [luddepenimpoBanne QyHKINUY, 3aJaHHON HESBHO.
[Tpor3BomHasa o HampaBieHuo. [pagueHT.
14 18. OxcTpeMyMsl GYHKIINY MHOTUX TePEMEHHBIX. 2
15 4 13. 3ameHa nepeMeHHOM B HEOIIpefleIEHHOM UHTerpase. HTerpupoBaHue 9
10 YaCTSIM.
16 4 14. HTEerpupoBaHue pallioOHaIbHEIX IP0o0e. 2




15. Onpepenennni nHTErpan. OnpeneneHue U CBOKMCTBA. TeopeMa 0O

17 4 cpegueM. Teopema Bappoy. ®opmyna HeioToHa-JIelibuuIa. 3aMeHa 2
IIepeMEeHHOY ¥ NHTETrPUPOBaHNE 110 YACTSIM B ONPENEIEHHOM HHTErpare.

18 4 16. 'I.‘IecoﬁcTBeHHbeI vHTerpa’. [IpuMeHeHne UHTErpaia (Iiolans, 9
00BEM).

19 5 19. KpuBonvHelHEIe HHTETrPaJsIbl IEPBOr0 U BTOPOT0 TUIOB. 2
20. [IBOMHOU ¥ IOBTOPHBIM MHTErpasIbl. [[BOMHON MHTETrpPajl B MOJISPHAIX

20 6 KoopauHaTax. Popmyna ['prHa. YcnoBue He3aBUCUMOCTY KPUBOIMHEHHOTO | 2
WHTerpaza OT MyTHA WHTErPUPOBaHMS; IOTEHIMaNbHasA PyHKIMS.

21 6 21. ®opmyna 'puna. YcmoBue HE3aBUCUMOCTYA KPUBOJIMHEUHOTO 9
HMHTerpaza OT MyTH WHTErPUPOBaHMS; IIOTeHIMaNbHasA PYHKIMA.
22. Tloustue guddepeHiranbHOTO ypaBHeHU. 3afada Komu, Teopema

22 7 CYILIeCTBOBaHUS ¥ €QUHCTBEHHOCTH, 001llee pellneHre, 00K HHTerpal. 2
YpaBHeHUA C pa3fensiomuMUCs IePeMEHHEIMHU.
23. JIluHeViHBEIE YpaBHEHUS II€PBOr0 IOPsKa. YpaBHeHUe bepHymn.

23 7 YpaBHeHud B MONHLIX auddepeHIinanax. YpaBHeHUS IOPSAKa BHIIIE 2
IIepPBOT0. YpaBHEHM S, NONMYCKAIIKe MOHKUXKEHNE TOPpIaKa.
24. JIuHeliHble ypaBHEHHUS BTOPOTO IOPSIAKA; TEOPEMEI 00 OIpefiennuTese

24 7 Bponckoro, o61re pelieHuss OQHOPOMHOIO U HEOMIHOPO/IHOTO ypaBHEHU. ?
Mertopn Bapualliy MOCTOSTHHEBIX. PellleHne THHENHBIX OMHOPOOHBIX
ypaBHEHMM BTOPOTO MOPSAAKA C MOCTOSHHBIMU KO3hQuimeHTamMu.

25 7 25. PemeHne NMHEVHBIX ypaBHeHE/IfI BTOPOT0 NOPSIAKA C IOCTOAHHEIMHY 9
K03GhduImeHTaMu 1 ClielliaabHOM IPaBOM YaCThIO.
26. [Ipeobpa3oBanue Jlamnaca. M300paxkeHus: eqUHUITE, CUHYCa U

26 8 KOoCHHYyca. TeopeMbl CMellleHusI, 3ama3gblBaHus, Iogo0us, 9
muddepeHIIMPOBaHNUS OpUTUHANIA U n300paxeHus. Tabnuila OPUTHHAJIOB U
n300paXKeHUi.

27 8 27. Pemenue nuddepeHimaabHEX YpaBHEHUE METOOOM Tpeo0pa30BaHus 9
Jlanaca.
28. TeopeMsl 0 CBEPTKe U 00 MHTETPUPOBaHUM opuruHana. dopmyma

28 8 Hioamerns. PellleHre MHTeTpalbHBIX YpaBHEHNUN METOOM ITpeobpa3oBaHusd | 2
Jlanaca.
29. Yucrnosoii psg u ero cyMMa. Heo0xomuMbIli TpU3HaK CXOAUMOCTH psifa

29 9 U CIlefiCTBUE U3 Hero. TeopeMbl cpaBHeHUs. [Ipru3Hak [lanmambepa, 2
pafuKaIbHEIM U UHTerpajbHbIM npu3Haku Kommu.

30 9 30. 3HaKone}3emeHHHe psAnbl, abCOMIOTHAS ¥ YCIIOBHAS CXOOUMOCTH. 9
[TpusHak JlenOHUIA 0151 3HAKOYePeAYIOIMUXCS PSILOB.

31 9 31. dyuKIMoHanbHEE psifbl. CTeneHHbIe PSbl; TeopeMa AGerns. 2

39 9 32. [TounenHoe nuddepeHIMPoOBaHNEe U UHTETPUPOBAHUE ?
(OYHKIIMOHATBHEIX ¥ CTEIIEHHBIX PSIOB.

33 9 33. Pann Tenopa u MaknopeHa. [TpuOnuKEHHEIE BEIYUCIIEHUS C 9
ITOMOIIBIO PSITOB.
34. OpTOHOPMUPOBaHHAS CUCTEMa QYHKIMU. TPUTOHOMETPUYECKUY PAL.

34 10 Teopema [lupuxiie o0 pa3n0XkeHUY Tepuogudeckon GyHKuuu B psag Oypee. 2
Psapnsl Oyphbe [1s1 YETHOW ¥ HEYETHOU QYHKIUMU.

35 10 35. Pap @ypbe B aMnnutynHo-ha3oBou popme. Pag Oypbe B KOMITJIEKCHOM 9
¢opme. Hepasernctso beccens u paBercTso [lapceBans.

36 10 36. MuaTerpan ®ypbe B BellleCTBEHHON ¥ KOMITJIEKCHOM (opMax. 2

Htoro: | 72
3aouHas popma oOyueHUs
Tabmuna 10




Ne
/i

Homep
pa3jgea

TeMa JIeKIIHH

Bcero
JaCOB,

KommnekcHrle yncsa B anredpandeckoi popme; apudmMeTuyecKue
onepalyy Hafl HUMHU. YMHOXEHUe, JefieHie U BO3BeeHNE B CTETIEHb
KOMIIJIEKCHEBIX YKCeJl B TPUTOHOMEeTprUUecKor popme. V3BnedueHre KOPHS
13 KOMILJIEKCHOTO YHCJia B TPUTOHOMETPUYECKOU popMe. DKCIIOHEHTa
KOMIIJIEKCHOT'0 apryMeHTa. KoMIneKCHEIE YuCa B II0Ka3aTelbHOU GopMe.
Jlorapudm, CHHYC ¥ KOCUHYC KOMIIJIEKCHOTO apryMeHTa.

Omnepanuu Hap Matpuiamu. Onpenenutens. MUHOPH U anredpandeckue
pononiHeHUs. CBOKUCTBa ONpefenuTess. PellleHre CUCTEM JIMHEUHBIX
ypaBHeHu# 1o TeopeMe Kpamepa u ¢ momorrpio 00paTHOM MaTpulibl. Panr
Matpuiisl. Teopema Kpounekepa-Kanennu. Metop 'aycca.

OneMeHTH BEKTOpPHOU anreOpsl. [IpsiMast u mmocKocTs. Onpenenesust
npepenoB ¢yukuui. [IpuMepsl. Onpenenenue 0.M. becKoHeYHO OOJbIINE.
3aMmeuaTenbHble Tpenentl. CpaBHeHue 60.M. Tabnuila 6.M. CBOMCTBa
mpepena.

[TpousBopnas pyukuuu. KacatenvHas. [Ipou3BogHas CyMMEL,
NIpOM3BefeHNs U 4acTHOTO. [Ipou3BogHas CII0KHOU (QYHKIUU.
[TpousBonHas oOpaTHOM GyHKUNU. JIorapudMuiecKas IIPOU3BOgHAS.
Tabnuiia mpon3BoaHBIX. [Ipor3BOAHAS CTEIEHHO-II0Ka3aTelbHON QYHKINHY.
Teopewmtl Posis, Jlarpanxa u Kommu. ITpasuno Jlonurans.

IKCTpeMyMBl QYHKIIUY OOHOU IIepeEMEHHOU. BEIMyKI0CTh QyHKIUH.
AcumnTothl. Juddepenuuan Gyuaknuu. [leppoodpa3Has QyHKIMH.
HeonpenenéHHBIN HHTETPalI U €ero CBOMCTBa. Tabnuila UHTerpauioB u
npuMepsl. OyHKIIMY MHOTHX ITepeMeHHBIX. YacTHbIe ITPOU3BOAHEIE.
[Tonawid guddeperunan. JudpdepeHIUPOBaHNE CIOXHOU QYHKIUI
MHOTHUX epeMeHHBIX. [JuddepeHurpoBanre QyHKINY, 3aaHHON HESIBHO.
[Tpou3BopHas 10 HalpaBieHUI0. ['pagueHT. DKCTPeMyMbl PYHKLIUN MHOTUX
IIepeMEHHBIX.

VHTerpupoBaHue paldoHalIbHEIX Apobeii. OnpemenéHHBIA WHTETPal.
OmnpepneneHue U CBOKCTBa. TeopeMa o0 cpefHeM. TeopeMa bappoy.
®opmyna HeioToHa-JIelibHMIa. 3aMeHa ITepeMeHHON ¥ UHTErPUPOBaHuE 110
YacTsM B OIlpefielIEHHOM HHTerpase. Heco6CTBEeHHbIM HHTETPAT.
[TpuMeHeHHe HHTErpasna (miomangb, 00bEM).

KpuBonuHeliHbEIe HHTETPaIbl IIEPBOTO ¥ BTOPOT'O TUIIOB. [IBOMHON U
MMOBTOPHBIN MHTErpanbl. [|BOMHOM HHTErPal B IOJISPHLIX KOOPANHATAX.
®opmyna I'puHa. YcnoBue He3aBUCUMOCTU KPUBOJIMHENHOIO UHTErpaja OT
IIyTH HHTETPUPOBaHUS; MOTeHIIManbHasa pyHkuus. Popmyna ['puHa.
YcnoBre He3aBUCHMOCTH KPUBOJIMHEMHOTO HHTETPaia 0T IyTH
MHTETPHPOBaHUS; TOTeHIIMaIbHasA QYHKINA.

[TonsaTtue guddepeHunanbHOr0 ypaBHeHud. 3agada Ko, Teopema
CYLIECTBOBAHUS ¥ €QUHCTBEHHOCTH, 001lee pellneHue, 00U UHTErpal.
YpaBHeHUd C pa3fensionuMUCs TepeMeHHbIMY. JInHeliHble YpaBHEHUS
IIePBOro IOpsaKa. YpaBHeHUe bepHyIn. YpaBHEHUS B MIOJIHBIX
muddepenimanax. YpaBHeHUs MOPSAAKa BhIIIEe II€PBOT0. YPaBHEHUS,
OOTyCKaloIye MOHNKeHUe oPSaKa.

JIuHelHEIEe YpaBHEHUS BTOPOTO MTOPSIAKA; TEOPEMEL 06 OmpefenuTesie
BpoHcKoro, ofmye peleHnus: OGHOPOLHOTO ¥ HEOOHOPOIHOTO ypPaBHEHUH.
MerTopn Bapualuy MOCTOSTHHEIX. PellleHre TUHENHBIX OHOPOIHBIX
ypaBHEHUY BTOPOTO MOPSIAKa C IIOCTOSTHHBIMU Ko3dduurentamu. Pernenne
MUHENHBIX YPaBHEHUN BTOPOTO MOPSIAKA C IIOCTOSTHHBIMU

K03 UIIMEeHTaM1 U CllellMabHON IPaBOY YaCThIO.
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[Tpeo6pa3oBanue Jlamnnaca. M3o6paxkeHus: eIUHUIIE, CHHYCa U KOCUHYCA.
TeopeMbl CMellleHUS, 3ana3abIBaHus, T0H00us, TudhepeHIIMPOBAHMS

10 8 opurrHaia u u3obpaxeHnusi. Tabaulla OPUTHUHATIOB ¥ M300PaKEHUM. 1
Pemurenuie nuddepeHInanbHbEX YPaBHEHUM METOOM IIPe06pa30BaHus
Jlanaca.

YucmoBoi psig u ero cymma. Heo6xoquMeli TpU3HaK CXOOUMOCTH Psifa U
clencTBue u3 Hero. TeopeMsl cpaBHeHus. [Ipu3Hak [amambepa,

11 9 pafuKaabHBIM U UHTeTpabHbBIY NpU3Haku Komu. 3HaKonepeMeHHbIe 1
psimel, aOCOIOTHAS U YCIIOBHAs cxoguMocTu. [Tpu3Hak JleiOHMUIIa Ays
3HaKO4YepenyoIIuxXcs PALOB.

OyHKIIMOHANbHEIE PSObl. CTeneHHble psabl; TeopeMa Abens. [TouneHHoe
muddepeHIpOBaHre U UHTETPUPOBaHKEe (PYHKIMOHATBHEIX U CTEIIEHHEIX
psimoB. Papsl Telinopa u MaknopeHna. [IpubmuKEHHbIE BEIYUCTIEHUS C
TIOMOIIIBI0 PSATOB.

OpTroHopMupoOBaHHas cucTeMa QyHKIMN. TPUTOHOMETPUYECKUN P,

13 10 Teopema [lupuxie o pa3n0XKeHUU TePUOOUYeCcKor GyHKUIKU B psan Oypoe. 1
Psapnsl Oyphbe A1 YETHOW ¥ HEYETHOU QYHKINM.

Pap Oypre B aMnnuTynHo-pa3oBou popMe. Pag Oypre B KOMIIEKCHOU
14 10 dopme. HepasenctBo beccens u paBeHcTBO [lapcesans. MaTterpan Oypre 1
B BEIlIECTBEHHOU U KOMIIJIEKCHOX (popMax.

12 9

Wroro: | 14
7. JIabopaTOPHBIA MPAKTHKYM
Pa6ouuM yueOHBIM IIJTaHOM He IIPENYCMOTPEHO
8. [IpakTHyeckue 3aHATUA (CEeMHHAPHI)
Ounas hopMa o0yueHUs
Tab6mnuia 11
Ne | Homep Bcero
TeMa 3aHATUA
/o pa3aeal JacoB
1 1 01. DencTBusg Hap K.4. KoMIIIeKCHas IMIOCKOCT. 2
2 1 02. TpuroHoMeTpu4eckas ¥ moka3aTtenabHast GOPMEH K. 4. 2
3 1 03. KBapmpaTHBEIe ypaBHEHUS C OTPULIATENIbHLIM JUCKPUMUHAHTOM. 9
OKCIOHEHTa, JIorapu(M, CHHYC ¥ KOCHHYC KOMIIJIEKCHOTO apTyMeHTa.
4 1 04. [TevicTBus Hag MaTpUllaMu. BeiuucneHue onpegenuTtesnen. Pelienue 9
CHCTeM JIMHENHBIX ypaBHEHUN 10 TeopeMe Kpamepa.
5 1 05. Pemienne cucTeM TUHEMHBIX YPaBHEHUM C IIOMOIIIbI0 00paTHOM 9
MaTPHUIIHL.
6 1 06. Metop 'aycca. PaHr MaTpuLbL. 2
7 1 07. 3amayu BEKTOPHOM anreOpsl ¥ aHAIUTUYECKOM TeOMETPUH. 2
8 1 08. TTpoBepouHas paborTa. 2
9 2 09. Onpepenenne npegesna. Beluncienne Npemenos. 2
10 2 10. Berynucnenue npenesnos. 2
11 2 11. BeryrucneHnue npenenos 2
12 2 12. TIpoBepoyHas paboTa 10 IpefenIaM. 2
13 3 13. Duddepenurposanue. Cnoxusle pyHKINN. JlorapudmMuieckas 9
IIPOU3BOJHAS.
14 3 14. TIpaBumno Jlonutans. 2
15 3 15. IIpoBepoyHas paboTa IO MPOHU3BOIHLIM. 2
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16. UccnepgoBanue (PyHKIMU U IOCTPOEHUE rpaduKa. Brimaya

16 3 " 2
MHOWBUAYAIbHBIX 3aJaHuu.
25. OyHKIIUY MHOTUX IIepeMeHHBIX. YacTHbIe IPOou3BOAHEe. [ToMHEIN

17 3 muddepeniman. [IudpdepeHpoBaHue CI0XKHON (bYHKLII:II/I MHOTHX 9
nepeMeHHBIX. [IuddepeniupoBanne QyHKINUY, 3aJaHHON HESBHO.
ITpou3BopHas 110 HanpasjieHu0. I'pafiueHT.

18 3 26. OKCTPEeMYMEI d)YHKLII/IIEI MHOTUX IIepeMeHHEIX. Brijada 9
MHOWBUAYAIbHBIX 3aJaHul.

19 3 27. TIpoBepouHas pabora. 2

20 4 17. Heonipenenénubiit uuterparn. [logBemenue nop 3Hak auddepenImana. 2

21 4 18. MaTerprupoBaHue Mo 4acTIM. 2

22 4 19. MHTEerpupoBaHue paldoOHaIbHEIX APo0ei. 2

23 4 20. MHTerpupoBaHre TPUTOHOMETPUYECKHUX U HPPAlMOHAIBHEIX QYHKINM 2
21. Onpenenéuunii uaterpan. ®opmyna HeioToHa-JlenOHuIa. 3aMeHa

24 4 IIepeMeHHOM B ONIpPeieJIEHHOM MHTerpase u GopMyia UHTETPUPOBAHHUS 110 2
YaCTSIM [JI ONPeNeIEHHOT0 NHTerpaa.

25 4 22. HecoOCTBEHHbIE NHTETPAJTHL. 2

26 4 23. [IpuMeHeHre HHTErpasa (miomanb, 00BEM). 2

27 4 24. TlpoBepouHasa paboTa 10 HHTeTrpajaM. 2

28 5 28. KpuBonuHelHbIe HHTErPaJibl IE€PBOro TUIIA. 2

29 5 29. KpuBonuHerHbIe HHTETrPallbl BTOPOT0 THUIIA. 2

30 6 30. [IBOMHOM MHTErpaa B HEKAPTOBBIX U MOISPHBIX KOOPAWHATAX. 2
31. ®opmyna 'puHa. YcioBrue HE3aBUCUMOCTUA KPUBOJIMHENHOTO

31 6 HMHTerpaJia BTOPOro TUIla OT IIyTU UHTErpupoBaHus. BriuncneHue 2
KPUBOJIMHENHOI0 MHTErpaja C IOMOIILI0 MOTeHIIMaIbHON QYHKINH.
32 6 32. [IpoBepouHas paboTa M0 KPUBOJIIMHENHBIM ¥ IBOMHLIM MHTETPajiaM. 2
33 7 33. YpaBHeHUd C pa3fesdioluMUCcs IepeMeHHbIMU. Y PaBHEeHUS, 9
CBOISIIMECS K YPAaBHEHUSIM C Pa3fegiolUMUCS IePeEMEHHBIMU.
34 7 34. JluHelHEIe ypaBHEHN I€PBOro nopsifka. YpaBHeHUe bepHyu. 2
35 7 35. YpaBHeHnus B nonaHbX guddepeHIinanax. YpaBHeHus, NOMYCKAOIINe 9
MTOHMXKEHNE TOPSIOKa.

36 7 36. JIuHeVHBIE OOHOPOAHBIE YPABHEHUS BTOPOT'0 IOPSAAKA C IOCTOSTHHBIMHI 9
K03 (UIMEeHTaMHU.

37 7 37. JluneriHBIE YpPaBHEHUS BTOPOTO MOPAMIKA C MOCTOSHHBIME 9
K0o3(phumeHTaMu U CIIelMaibHOM ITPaBOil 9YaCThiO.

38 7 38. MeToq Bapualliy IMOCTOSHHBIX. 2

39 7 39. IIpoBepouHas paboTa 1o aubdepeHIManbHEM YPaBHEHUSIM. 2

40 8 40. HaxoxpeHue n300paxkeHui 110 OPUTHHAIaM ¥ OPUTHHAJIOB I10 9
1300paKeHUSIM.

41 8 41. Pemenue guddepeHnranbHEX YPaBHEHUN METONOM ITpeo0pa30BaHus 9
Jlanaca.

42 8 42. Pemenuve nuddepeHInanbHEX YPaBHEHUH C IOMOIIBI0O OPMYIIHL 9
[Mroamens.

43 8 43. PemeHre NHTETpaIbHBIX YpaBHEHUM METOIOM Tpeobpa30BaHus ?
Jlanaca.

44 8 44, TIpoBepoyHas paboTa 0 ONePaIlMOHHOMY UCYUCIIEHHIO. 2
45. VccnenoBaHue CXOOUMOCTH YUCIIOBBIX PSNOB C IIOMOIIBIO

45 9 Heo0X0OMMOTI0 MMpU3HaKa CXOOUMOCTH, MpU3Haka [lamamoOepa, 2
MHTErpaJbHOr0 ¥ pafuKaJIbHOI0 NpPU3HakKoB Komn.

46 9 46. UccnegoBaHue CXOOUMOCTH YHCIIOBBIX PSAOOB C IIOMOIIBIO TEOPEM 9
CpaBHEHUA.

47 9 47. UccrepoBanye CXOOQUMOCTH 3HAKOUYEPEAYIOIIUXCS PSALOB. 2

48 9 48. HaxoxpneHue 001aCTH CXOOUMOCTH CTETIEHHBIX PSIOOB. 2
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49 9 49. [TpubIuKEHHBIe BEIYUCIEHMS C IIOMOIIIBI0 CTEIIEHHEBIX PSOB. 2
50 9 50. ITpoBepouHas paboTa 10 YHUCJIOBEIM U CTEIIEHHBIM PSIIaM. 2
51 10 51. Pa3znoxenue QyuHKimi B psags Oypee. 2
52 10 52. Pa3noxenue QyHKIMN B psAgbl Oypbe B KOMIJIEKCHOU (opMe. 2
53 10 53. PasnoxeHnue ¢pyHKIuY B uHTerpan ®ypre. Brijaua UHAUBUAYaIbHBIX 9
pabort no psagam Oypre
54 10 54. Tlepenucka TPOBEPOYHEIX PAbOT. 2
Wtoro: | 108
3aouHas Gpopma oOyueHUs
Tabnumna 12
Ne | Homep Bcero
Tema 3aHATHSA
n/n pa3jgeal 4acoB
1 1 IeiicTBusa Haf K.4. KoMmmekcHas IMIOCKOCTh. TpUroHoMeTprUecKas u 1
rokKa3aTenbHas GOPMHI K.4.
KBampaTHEBIE ypaBHEHUS C OTPULIATENIHHBIM JUCKPUMUHAHTOM.
9 1 9K(5HOHeHTa, JiorapudM, CUHYC U KOCUHYC KOMIIIEKCHOTO apTyMeHTa. 1
IlencTBUA Hamo MaTpullaMu. BerunucieHne onpegenurenei. Pelienne
CHCTEM JIMHEWHBIX YpaBHEHUH 110 TeopeMe Kpamepa.
3 1 PelileHue cucTeM NMHEWHBIX YPaBHEHUM C TIOMOIIbI0 06pAaTHONW MaTPHIIHL. 1
Mertop 'aycca. PaHr MmaTpuusL.
4 1 3amayy BEKTOPHOM anreOpsl M aHaIUTUYeCKON reomeTpuu. Onpenenenue 1

npepgena. Beruncnenue npenenos.

5 2 BriuncreHne npegenos 1

HOuddepennupoBanue. Cnoxurle pyHKImu. Jlorapudpmudeckas
npoussopHad. [Ipasuno Jlonurans.

HccnepoBanue GyHKINY U TIOCTpOeHHE IrpaduKa. Brigayua
WHOVBUIYAIbHBIX 3alaHUM.

OyHKIIUM MHOTUX IepEMEHHBIX. YacTHEIE TPOU3BOAHEIE. [10THEIH
mnddepeniman. [udpdepeHIpoBaHne CI0KHON QYHKIANA MHOTUX
8 3 nepeMeHHBIX. [JupdepernrpoBanne GyHKINY, 3afaHHON HESIBHO. 1
[Tpor3BomHas Mo HallpaBieHUI0. [pagueHT. SKCTPeMYyMbl (PYHKIIUH MHOTHUX
IIePEMEHHBIX.

Heomnpenenénntiit uaterpan. [lonBemenue noy 3Hak auddepeHmana. 1
HWHTerpupoBaHue 0 4aCTIM.

10 4 VHTerpupoBaHue palioHaIbHEIX IPo0Oel. 1

VHTerpupoBaHue TPUTOHOMETPHUUECKUX U UPPAlMOHAIbHBIX QYHKIUHN.
Omnpepenénntiit uHTErpan. ®opmyna HeioToHa-JletiOHuUIa. 3aMeHa
IIepeMeHHO! B OIIpeieJIEHHOM MHTerpase u GopMyia UHTETPUPOBAHUS 110
YacCTSIM JJId OPefeNIEHHOr0 NHTerpana.

11 4

KpuBonuHeVHbBIE HHTETPAJIbl IEPBOr0 TUMa. KpUBONIMHEHEIE UHTETPaJIbl 1
BTOPOTO THUIIA.

12 5

[IBOVHOU UHTeTpaJs B eKapTOBLIX U IOJIIPHEIX KooparHaTax. Popmyra
I'puHa. YcnoBue He3aBUCUMOCTY KPUBOJIMHEVHOI0 UHTErpajia BTOPOro 1
TUIA OT IIyTU UHTErpUpPOBaHus. BEIUKCIeHre KPUBOJIMHENHOI0 UHTerpaa
C IOMOIIBI0 NOTEHINAIbHON (QYHKINH.

13 6

YpaBHeHU C pa3mensoluMUCcs IepeMeHHbIMU. YpaBHEHUs, CBOOAIINEeCS
14 7 K YPaBHEHUSIM C pa3fe/drllUMUCc IepeMeHHEIMUY. JInHelHble ypaBHeHusd | 1
[IePBOro nopsfKa. YpaBHeHue beprym.

YpaBHEeHUS B ONMHEIX uddepeHnimanax. YpaBHeHUs, JOMyCKAIOIUe
15 7 MOHUXKEHUE TopsiaKa. JIMHelHbIe OMHOPOMHEIE YPABHEHUST BTOPOTO 1
MOPSIIKA C MOCTOSTHHBIMU KO3 OUITMEHTaAMHU.
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JIuHeVHbIE yPaBHEHUS BTOPOTO IOPSIAKa C IOCTOSHHBIMU
16 7 K03 duimeHTaMu 1 Cliel[iaabHOM IIPaBoil 4acThio. MeTo Bapraluu 1
IIOCTOSIHHBIX.
HaxoxneHnue n3o0paxeHuil 110 OPUTUHANIAM ¥ OPUTUHAJIOB I10
17 8 n3obpaxeHusMm. Pemenue nuddepeHIuaabHEIX YpaBHEHUH METONOM 1
npeobpa3oBaHus Jlannaca. Pelienrie HHTErpaabHBIX YPaBHEHUN METOIOM
npeobpa3oBanus Jlamnaca.
HWccnenoBaHue CXOOUMOCTH YUCIIOBEIX PSIAOB C IMTOMOIIBI0 HEOOXOIUMOTO
IpU3HaKa CXOOUMOCTH, Tpu3HaKa [lanambepa, UHTETPAIbHOTO U
18 9 paguKanbHOro npu3HakoB Komm. MccmenoBanue CXOOUMOCTH YUCIIOBBIX 1
PSAIOB C IOMOIIIBIO TEOPEM CpaBHeHUS. VccmemoBaHue CXOOUMOCTH
3HAKOYepeyIUXCcs PALOB.
19 9 HaxoxpgeHne 0071aCTH CXOOUMOCTH CTETIEHHBIX PANO0B. [IpubauKEHHEIE 1
BHIUNCJIEHHUS C TOMOIIbLIO CTETIEHHHIX PSILOB.
20 10 Pasnoxenue (I)YHKI_II/IIEI B pansl Oypre. Pa3znoxenve QZYHKI_II/IIZ B PAQHL 1
dypre B KoMIIeKCHOU popme. Paznoxenue pyHkuui B uHTerpan Oypee.
Htoro: | 20
9. IIlpuMepHasi TeMaTHKa KYPCOBBIX IIPOEKTOB (padoT)
PabouuM yuyeOHBIM I1JTaHOM He IIPENYCMOTPEHO
10. CamocTosiTe;IbHasA padoTa
Ounas hopMa o0yueHUs
Tab6mnuia 13
Ne | Homep Y Bcero
Copep:kaHHe CaMOCTOSITeIbLHOM PabOThI ®opMa KOHTPOISA
/1 [pa3aeia) JacoOB
1 1 O1IeMeHTH anreOphl Omnpoc Ha 3aHATUHU 20
2 2 [Ipenen u HeIPEPEIBHOCTD Omnpoc Ha 3aHATUHU 20
3 3 IubdepeHumanbHOe UCYUCTIEHUE Onpoc Ha 3aHATUHN 25
4 4 HHTerpanbHOE UCYUCTIEHNE Onpoc Ha 3aHATUU 25
5 5 KpuBonuHeliHble HHTETPAJIB IEPBOTO U BTOPOTO Ompoc Ha 3aHATHE 15
TUIOB.
6 6 IIBOMHOM UHTErpal. Onpoc Ha 3aHATUHN 15
7 7 HOuddepeHuranbarle ypaBHEHUS. Onpoc Ha 3aHATUU 15
8 8 ITpeoOpa3oBanue Jlamnaca. Onpoc Ha 3aHATUU 15
9 9 YNCIIOBEIE U CTEIIEHHBIE PAMOEL. Onpoc Ha 3aHATUHN 15
10 10 Pager Oypoe u unterpan dypose Onpoc Ha 3aHATUHN 15
Wtoro: | 180
3aouHas popma oOyueHUs
Tabnuna 14
Ne | Homep " Bcero
CoaepzxkaHHe CAaMOCTOSATEILHOH PadOTHI ®dopMa KOHTPOIA
/1 [pa3aeia) JaCOB,
1 1 JJIEMEHTH anre0Oprl Onpoc Ha 3aHATUU 50
2 2 [Ipenen v HeIPEPEIBHOCTD Onpoc Ha 3aHATUU 50
3 3 IubdepeHunanbHOE UCYUCIIEHNE Onpoc Ha 3aHATUN 50
4 4 HHTerpasabHOE UCYUCIIEHUE Onpoc Ha 3auaTuur  [27.35
5 5 IT{IE;IC?;)JIHHeIZHme MHTEeTpalbl IEPBOTO ¥ BTOPOTO OIpoC Ha 3aHATHE 10
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6 6 [IBOMHOM MHTETpAIl. Ompoc Ha 3aHaTun | 27.35
7 7 IuddepeHunanbHble yDaBHEHUS. Onpoc Ha 3aHATHHN 50
8 8 ITpeoOpa3oBanue Jlamnaca. Omnpoc Ha 3aHATAN 50
9 9 YHCIOBEIE M CTETIEHHBIE PSTIHL. Omnpoc Ha 3aHATAN 30
10 10 Panel Oypee u unterpan dypose Ompoc Ha 3aHATAN 30
Utoro: |374.7

11. IlepedyeHb Y4€OHO-METOTHIECKOr0 00eCIIeYeHHs [I/Isi CAMOCTOSITe/ IbHOU
padoThI 00YUAIONIHXCSI II0 THCIHUIITHHE

II11st caMOCTOsITEIbHOM PabOTHI 110 AUCIUIININHE PEKOMEHIOBAHO Cclenyoilee yueOHo-
MeTofu4Yeckoe obecreuyeHue:
- [TonmoxkeHne 0 caMOCTOSITeNIbHOM paboTe cTyneHToB B CaHKT-IleTepOyprckom
rOCyIapCTBEHHOM YHHUBEDPCUTETE TeIeKOMMYHUKalui M. npod. M.A. Bonu-bpyeBuua;
- PEeKOMeHOBaHHAas OCHOBHASA U OOIOIHUTENIbHAS INTEPATYPa;
- KOHCIIEKT 3aHSTHH 110 OUCIUIIINHE;
- Claupgbl-IIpe3eHTaly U IPYroM MeTOANYECKUY MaTeprall, UCIIOIb3yeMbIU Ha 3aHATUAX;
- MeTOIMYEeCKHe PeKOMEeH[IAIIMH 110 TIOATOTOBKE MIUCbMEHHHEIX PaboT, TpeOOBaHUS K UX
comepkKaHU0 ¥ odopMIIeHHI0 (pedepaT, acce, KOHTPOJIbHAsS PaboTa) ;
- (bOH[BI OIIEHOYHBIX CPENCTB;

12. ®oHJ OIIEHOYHBIX CPEICTB ISl MPOBEIeHHsI IPOMEKYTOYHOH aTTeCTAlluH
00YyYaIOIIHUXCSI

®oHMI OIIEHOYHHIX CPENCTB pa3pabaThiBAETCS B COOTBETCTBUU C JIOKAJIbHBIM aKTOM
yHuBepcuTeTa "[lonoxeHue o GOHME OIEeHOUYHHIX CPEACTB" U SBISETCS IPUTOXKEHNEM

([Tpunoxenue A) K pabouyelt mporpaMMe OUCIHHUTIINHEL

®OoHO OLEHOYHHIX CPEACTB [OJid IPOBEAEHHUS IMPOMEXKYTOYHOW aTTeCTalluu
00y4alolIuXCcsl 10 OAUCIUIINIMHE BKIIOYaeT B cebs:

- TIepedyeHb KOMIIETEHIIUH C YKa3aHMEM 3TaIloB UX GOPMUPOBAHUS B IIPOIIECCE OCBOEHUS
o0pa30BaTeIbHOM TPOTPaMMBI;

- ONMCaHMe II0Ka3aTelen U KPUTEPUEB OlLleHUBAHUS KOMIIETEHIMI Ha Pa3/IMYHBIX 3Tallax
¥X (OPMUPOBaHUS, ONIMCaHKE IIKal OLIEHUBAHUST;

- TUTIOBHIE KOHTPOJIbHBEIE 3a[laHuUs UM WHBIE MaTepHuaslbl, He0OXOIUMEBIe [IJIST OIIeHKU
3HaHWM, YMEHNY, HABBIKOB U (MJIM) OIBITA AESATEIbHOCTH, XapaKTePUIYIOIIUX ITallbI
dhopMupOBaHUS KOMIIETEHIIHM B IIPOIIeCCe OCBOEHUST 00pa30BaTeIbHOM ITPOIPAMMEB;

- MeTOOMYeCKHe MaTepualibl, ONpeaessollye IpoLenypsl OlleHUBaHUs 3HaHUM, YMEHUH,
HaBHIKOB ¥ (MJIM) OIBITA IeITEIbHOCTH, XapaKTEPU3YIOMMX 3TAIbl (POPMUPOBAHUS
KOMIIETEHIIUM.

I71s1 KaXXaoro pe3ynbTaTa 00y4eHus 0 OUCHUIIIMHE ONpPeesioTCsS I0Ka3aTelu U

KPUTEPHUU OIeHKHM CHOPMHPOBAHHOCTH KOMIIETEHIMM Ha pPa3/IMYHBEIX 3TamaX HX

dbopMupoBaHus, KA ¥ IPOIEAYPhl OIleHWBaHUS.
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13. IlepeyeHb OCHOBHOH H [IOIOJTHHTE/ILHOH JIUTEPATyPhl, HEOOXOTUMOM [IJIsI
OCBOEHHH JTHCIHIIIHHEI

12.1. OcHOBHas nuTEpPaTypa:

1. PoB0Oa, E. A. Briciras maTeMaTHKa [D71eKTPOHHBIN pecypc] : yuebuuk / E. A. PoBOa, A.
C. JIanukos, E. A. CeTbko, K. A. CMoTpuliKuii. - MuHck : Brimaiimas mkomna, 2018. -
398 c. - ISBN 978-985-06-2838-1 : b. 11. Kuura u3 kojuiekuuu Brimsimas mkoia -
MaTemaTuka. YTBepKIeHO MUHICTEPCTBOM 0Opa3oBanus Pecnyonuku benapycs B
KayecTBe yueOHMKa AJIS CTy[IeHTOB yYPeXAeHUH BeICIIEr0 00pa30BaHus 110
3KOHOMHUYECKUM crnenuanbHoCcTaM [Ipenbiayinee usnanue:: RU-LAN-BOOK-65695. - [B.

M. : 6. u.]. - https://e.lanbook.com/book/65695

12.2. [JononHUTENbHAS IUTEPaTypa:

1. Anekcees, AnekcaHuap bopucoBuy. 3meMeHTH TUHENHON anrebpsl [D1eKTPOHHBIN
pecypc] : MeTopudeckue yka3anus / A. b. Anekcees, A. ®. dununmosa ; peu. H. A.
BonyHoB ; ®enepanbHOe areHTCTBO CBA3U, PemepasbHOe roCygapCcTBEHHOE
oOpa3oBaTenbHOE OIO[I2KETHOE YUpeXAeHHe BRICIIET0 TpodhecCroHaIbHOTO
obpa3oBanus "CaHKT-IleTepOyprckuii rocyqapCTBeHHbIM YHUBEPCUTET
TeJIeKOMMYHUKalKii uM. mpod. M. A. boru-bpyesuua". - CII6. : CIIOI'YT, 2013. - 44 c.
: ui. - 38.61 p.

2. ®apdoposckas, FOnus bopucosHa. MaTemaTuka. [JuCKpeTHOe Tpeobpa3oBaHue
®ypre u ObicTpoe mpeodpa3oBaHue Oypre [INMEKTPOHHBIN pecypc] : MeToguYecKue
ykazanud / FO. b. ®apdoposckas, E. JI. Pabkus ; pex. H. A. BonyHos ; ®engepanbHoe
areHTCTBO CBs3U, PefepanbHOe TOCYOapCTBEHHOE 00pa30oBaTeIbHOe OI0AKEeTHOE
yupexkeHre BhICIIEero npodeccruoHanbHOro obpa3oBanus "CaHKT-IleTepOyprcKui
rOCyIapCTBEHHHIM YHUBEPCUTET TeJIeKOMMYHUKaIuy uM. mpod. M. A. BoHd-
Bpyesuua". - CII0. : CII6I'YT, 2013. - 31 c. - 59.44 p.

3. 3unkeBuY, EBrenuii AHnpeeBud. MatemaTuuecku aHanus. HeonpeneneHHbIn
MHTerpas [9neKTPOHHBIN pecypc] : MeToguueCcKre YKa3aHUS 110 BHIIIOTHEHUIO
3apanuii / E. A. 3unkesuy, H. M. KamaptuHa ; peu. H. A. BonyHoB ; ®enepanbHoe
areHTCcTBO CBsA3U, PefepanbHOE rocygapcTBeHHOE 00pa3oBaTelbHOE OI0IKETHOE
yupexkeHue BhICIIero npodeccruoHanbHoro obpasoBanus "CaHKT-IleTepOyprckuit
roCyOapCTBEHHBIM YHUBEPCUTET TeJIEKOMMYHUKaNuU uM. mpod. M. A. BoHu-
Bpyesuua". - CII6. : CII6I'YT, 2013. - 29 c. - 59.44 p.

4. backus, JleB MapkoBud4. [Ipumenenure naketa "MATHEMATICA" omns BHIIOTHEHUS
BLIYMCJIEHUY [DNEeKTPOHHLIM pecypc] : yueOHO-MeToguyeckoe mocodue 1mo
BBIITOJTHEHUIO CaMOCTOATeNbHOU paboTsl / JI. M. BackuH ; pen. H. A. BoayHOB ;
depepanbHOE areHTCTBO CBsA3U, PefepanbHOe TOCYOapCTBeHHOE 00pa3oBaTeIbHOe
010[I2KeTHOE yUpekeHue BLICIIET0 podecCcuoHanbHoro oopa3oBanus "CaHKT-
[TeTepOyprckuit rocymapCTBEHHbIM YHUBEPCUTET TEJIEKOMMYHUKAIUM UM. mpod. M. A.
Bouu-Bpyesuua". - CII06. : CII6T'YT, 2014. - 44 c. : un. - 81.73 p.

5. Kamaprtuna, Hatanusa MuxarnoBHa. MaTeMaTuka. MaTeMaTudecKass CTaTUCTHKA
[9nexkTpoHHEIN pecypc] : yueOHOe nocobue / H. M. KamapTusa ; peu.: H. A. BoayHoB,
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10.

11.

[1. 3. MkpThusH ; PemepanbHOe areHTCTBO CBSA3U, OegepaibHOE rOCyAapCTBEHHOE
oOpa3oBaTenbHOE OIO[I2KETHOE YUpeXAeHHe BRICIIET0 TpodhecCroOHaIbHOTO
obpa3oBanus "CaHKT-IleTepOyprckuii rocyqapCTBeHHbIM YHUBEPCUTET
TeJIeKOMMYHUKalKii uM. mpod. M. A. boru-bpyesuua". - CII6. : CIIOI'YT, 2014. - 52 c.
: UL - 279.43 p.

. MaremaTuka. MaTeMaTH4eCKuit aHaIu3 [DIEKTPOHHEIN pecypc] : yuebHo-

MeTOIHUYEeCKOe Iocobue M0 BHIMOJTHEHU0 KOHTPOIbHEIX paboT / I'. Y. PyouHckas [u
np.] ; PemepanbHOEe areHTCTBO CBs3u, PefiepasibHOE TOCYAapPCTBEHHOE
oOpa3oBaTebHOE OIOAKETHOE YUPEXKAeHNE BHICIIET0 TPodecCcroHamIbHOTO
oOpa3oBanus "CaHKT-IleTepOyprckuii rocyqapCTBEHHBI YHUBEPCUTET
TeJIeKOMMYHUKalui uM. mpod. M. A. bonu-bpyesuua". - CII6. : CII6I'YT. Y. 2 / per.
B. B. N'apb6apyk. - 2014. - 68 c. : umn. - ). - 126.31 p.

. PabkuHn E. JI. JIuneitHast anre6pa Oyt 9KOHOMUCTOB [DNTeKTPOHHBIN pecypc] : yueOHo-

MEeTONYeCcKoe 1Moco0Ke 110 BHITOTHEHUST KOHTPOJBbHEIX 3amanuii / E. JI. Pabkun, O. U.
Benuna ; pet. B. B. 'ap6apyk ; ®enep. areHTCTBO cBsA3u, PemepanbHoe
rocymapcTBeHHOe 0O6pa3oBaTebHOE OI0MKETHOE yUPEeXKIEHNE BLICIIETO
npodeccruoHanbHOro oopasoBanus "CaHKT-IleTepOyprckuii rocyqapCTBEHHBIN
YHUBEPCUTET TeJIeKOMMYHUKAIK uM. mpod. M. A. bornu-bpyesuua". - CIIO. :
CII6I'YT. Y. 2.-2015.-31c.:un.-).-b. .

. Anekcees, Anekcannp bopucosud. Teopust BepOSTHOCTEH ¥ MaTeMaTHYeCKast

CTATUCTHKA. BBefleHre B TEOPHIO BEPOSATHOCTEM [DIIeKTPOHHBIN pecypc] : yuebHo-
MeTOAHYEeCKOe ITocobOue 0 BHIOJTHEHHI0 CaMOCTOATENIbHOU paboTh / A. B. Anekcees,
H. B. Iloniosa, A. ®. dununmosga ; peu. H. A. bogyHos ; ®emep. areHCTBO CBA3HY,
depmepanbHOE TOCYOApCTBEHHOE 00pa3oBaTelbHOE OI0[IXKETHOE YUpeKaeHNe BEICIIETO
npodeccruoHanbHOro oopasoBanus "CaHKT-IleTepOyprckuii rocyqapCTBEHHBIN
YHUBEPCUTET TeJIeKOMMYHUKAI uM. 1pod. M. A. boru-bpyesuua". - CIIO. :
CII6I'YT, 2015. - 56 c. : umn. - 582.20 p.

. PabkuH E. JI. JIuneiinas anre6pa Oyl 9KOHOMHUCTOB [D7IeKTPOHHBIN pecypc] : yueOHo-

MeTOmuYecKoe IMoco0ure 110 BHITOTHEeHNST KOHTPOJIbHEIX 3amanuii / E. JI. Pabkun, O. U.
Benuna ; peu. B. B. 'apbapyk ; ®enep. areHTCcTBO cBA3u, PegepanbHoe
rocymapcTBeHHOe 0O6pa3oBaTenbHOe OI0MKEeTHOE YUPEeXKIeHNe BLICIIETro
npodeccruoHanbHOro oopasoBanus "CaHKT-IleTepOyprckuii rocyqapCTBEHHBIN
YHUBEPCUTET TeJIeKOMMYHUKAIUK uM. 1pod. M. A. bornu-bpyeBuua". - CIIO. :
CII6I'YT. Y. 1. -2015.-80c. : um. - ). - 429.87 p.

Benuna, Onbra MiBaHOBHa. MaTemMaTrh4eCcKas CTaTUCTUKA OJIsI 9KOHOMUCTOB
[9nexkTpoHHBI pecypc] : yueb. mocobue / O. U. Benuna, FO. C. Poxkos ; pen.: C. B.
Yuctskos, JI. M. Backun ; ®efep. areHTCTBO cBsi3u, Pemep. roc. 06pa3oBaTeIbHOE
010[1K. yupexXaeHue BriclI. Ipod. oOpa3oBanus "C.-IleTepb. roc. yH-T
TeJIeKOMMYHUKaIui uM. mpod. M. A. bornu-bpyesuua". - CII6. : CII6I'YT. Y. 1. - 2015.
- 83 c. : un. - bubmuorp.: ¢c. 79. - (B 0611.) : 451.36 p.

Benuna, Onbra MiBanoBHa. JIuHelHas anrebpa [1si 5KOHOMUCTOB [ DIEKTPOHHBIN
pecypc] : mpaktukym / O. U. Bexuna, E. JI. Pabkun ; pen. C. B. Yuctsakos ; Oenep.
areHTCTBO CBsA3U, emepanbHOe rocyoapCcTBeHHOe 00IKeTHOe 00pa30BaTeIbHOE
yupexkeHre BhICIIEero npodeccruoHanbHOro obpa3oBanus "CaHKT-IleTepOyprckui
rOCyIapCTBEHHHIM YHUBEPCUTET TeJIeKOMMYHUKaIuy uM. mpod. M. A. BoHy-
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12.

13.

14.

15.

BpyeBuua". - CII6. : CII6I'VT, 2016. - 100 c. : un. - 1039.64 p.

Pabkun, EBrenuit JIbBoBU4. MaTeMaTuKa. BekTopHas anrebpa u KBafipaTUYHbIE
dbopMbI [IMEKTPOHHEIY pecypc] : yueOHO-MeToguYecKoe Ioco0re 0 BHITOTHEHUIO
camocTosiTenbHOM paboTsl / E. JI. PaOkuH, A. B. Kucenesa, ['. M. Tauuss ; pen. JI. M.
BackuH ; ®emepaibHOE areHTCTBO CBsi3u, emepanbHOe rocyqapCTBeHHOe OI0IKeTHOE
o0Opa3oBaTenbHOE YUpeXeHNe BEICIIETo podeccroHanbHOr0 oO0pa3oBaHus "CaHKT-
[TeTepOyprckuit rocymapCTBEHHbIM YHUBEPCUTET TEJIEKOMMYHUKAIUM UM. mpod. M. A.
Bonu-Bpyesuya". - CII6. : CII6T'YT, 2016. - 106 c. - 1200.30 p.

backuH, JleB MopayxoBud. MaTteMaTuka. Teopus QyHKIUN KOMIIIEKCHOTO
IIePEMEHHOT0 [INMeKTPOHHHIN pecypc] : yueOHO-MeToguuecKoe mocobure 1o
BEHITIOJTHEHHIO CAMOCTOSITeIbHOM paboTsl / JI. M. BackuH, I1. 3. MkpThIuaH ; pem. H. A.
BonyHoB ; PemepanbHOe areHTCTBO CBsA3U, PemepanbHOe TOCYOapCTBEHHOE
O101KeTHOe 00pa30BaTeIbHOE YUpekIeHre BLICIIETo MpodhecCroOHaTbHOTO
oOpa3oBanus "CaHKT-IleTepOyprckuii rocygqapCTBEHHBIM YHUBEPCUTET
TeJIeKOMMYHUKaIui uM. mpod. M. A. boru-bpyesuua". - CII6. : CII6I'YT, 2016. - 68 c.
-877.73 p.

Anekcees, AnekcaHap bopucosud. MatemaTuueckui ananus. Pag u uaterpan Oypoe
[3meKTpOHHBIN pecypc] : yaeOHO-MeTOgHYeCKOe T0CoOUe M0 BHIMOTHEHUIO
camocTosiTenbHOM paboThl / A. B. Anekcees, H. B. TlomoBa, I'. M. TamusH ; pen. B. B.
['apOapyk ; ®enepanbHOe areHTCTBO CBsA3U, PenepanbHOE rOCygapCTBEHHOE
O10mKeTHOe 00pa3oBaTeNIbHOE yupexkaeHue Briciiero oopa3oBanust "CaHKT-
[TeTepOyprckuii rocygapCTBEeHHbIM YHUBEPCUTET TEJIEKOMMYHUKAINU UM. Ipod. M. A.
Bonu-Bpyesuua". - CII6. : CIT6I'YT, 2017. - 56 c. : un. - 622.38 p.

Knetenuk, [I. B. COOpHUK 3afay 10 aHAIUTUYECKON reoMeTpuH [ IIeKTPOHHBIN
pecypc] : yuebHoe mocobue / [1. B. Knetenuk. - 17-e u3sm., crep. - CankT-IIleTepOypr :
Jlansp, 2019. - 224 c. - ISBN 978-5-8114-1051-4 : B. 1. Kuura u3 Koyiekuuu Jlass -
MatemaTuka [Ipegweinyimee usganue:: RU-LAN-BOOK-103191. - [6. M. : 6. #.]. -

https://e.lanbook.com/book/103191

14. IlepeyeHsb pecypcoB HHPOPMALTHOHHO-TEIeKOMMYHUKAIIHOHHOH CE€TH
«AHTEpHET»

- www.sut.ru
- lib.spbgut.ru/jirbis2 spbgut

15. IlepeyeHb HHPOPMAITHOHHBIX TEXHOJIOTHH, HCIOJIL3YEeMBbIX IPH
OCYIIIeCTB/IEHHH 00pPa30BaTe/ILHOTO MPOIlecca M0 THCIHIUIHHE (MOIYITIO),
BKJII0Yasi MepeYyeHb MPOrpaMMHOro odecnedyeHuss 1 HHGOPMaITHOHHBIX
CIIPaBOYHBIX CHCTEM.

15.1. ITporpamMMHOe obecrieyeHne QUCIUILINHEL:

- Open Office
- Google Chrome
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15.2. UHpOpMallOHHO-CIIPABOYHEIE CUCTEMBI:

- 9BbC iBooks (https://ibooks.ru)
- 9BC Jlans (https://e.lanbook.com/)
- OBC CII6I'YT (http://lib.spbgut.ru)

16. MeTomuuecKHe YKa3aHHUS IS 00yJalONIUXCS 10 OCBOEHHUIO TUCIIHIITHHBI

15.1. T[InaHUpOBaHUE W OpPTAaHU3AIUsI BPeMeHH, HEOOXOOMMOTO OJIs H3y4YeHUS
IVCITUIITHHEL

BaxXHEIM YCIIOBHEM YCIIEIIHOTO OCBOEHHUS NUCHMIIHUHB «BhICIIas MaTeMaTHKa»
SBASETCS CO3JaHWE CHCTeMBl NMPAaBUIBHON OPTraHW3aAIMH TPYyHda, I03BOISIONIEH
pacmpenenuTh y4eOHYI0 HArpy3Ky PaBHOMEPHO B COOTBETCTBHUHU C TrpaduUKOM
o6pa3oBaTeIbHOTO Mpolecca. bompuryio mOMOLIs B 9TOM MOXKET 0Ka3aTh COCTaBIEHUE
naHa paboTH Ha CeMecTp, MecsI, Hefelo, JeHb. ETo Haluyue MO3BOUT HMOOUYUHUTD
cBoGOgHOE BpeMs IelsaM y4eOwl, TPyOuThcs Oonee ycmemrHo u 3ddekTupHo. HyxHO
OCYIIIECTBISATH CAMOKOHTPOJIb, KOTOPHIM SBISETCS HEOOXOOUMEIM YCIOBHEM YCIIEITHOH
yuebrl. Bce 3apmaHusi, BKIHOYas BHIHECEHHHIE HA CaMOCTOSITENbHYIO palboTy,
PEKOMEHYEeTCS BBIIOIHSATh HEIOCPEOCTBEHHO ITOCe€ COOTBETCTBYIOIIEr0 aymUuTOPHOIO
3aHATHSA (JIEKIWH, IPAKTHYECKOr0 3aHATHS), YTO CIOCOOCTBYET JIydYIIeMy YCBOEHHIO
MaTepuala, IMO03BONSET CBOEBPEMEHHO BHISIBUTH W YCTPAHUTh «IP0Oesbl» B 3HAHUSX,
CHCTEMaTH3UPOBAaTh paHee MPOUAEHHBIM MaTepHall, Ha ero OCHOBE MPUCTYIHUThL K
OBTIQ[IEHHI0 HOBBIMU 3HAHUSMM U HaBBIKAMHU.

CucrteMa YHUBEPCUTETCKOT0 00y4YeHMST OCHOBBIBAETCSI Ha PAIlMOHAILHOM COYETAaHUHU
HEeCKOJIbKUX BUIOB y4eOHBIX 3aHSATHUU (B MEPBYI Oo4Yepemb, JEKIUA U IPAaKTUUECKHUX
3aHsATHUM), paboTa Ha KOTOPBIX 00/IagaeT onpeaeeHHON Celn(puKo.

15.2. TlogroToBKa K JIEKIUIM

3HAKOMCTBO C OUCLUIIIMHOU NMPOUCXOAUT yYKe Ha IIepPBOM JIEKLUHU, TAe OT CTyHeHTa
TpebyeTcsl He IPOCTO BHUMaHKE, HO M CaMOCTOSITeNIbHOE 0hOopMyIeHNe KOHCIeKTa. [1pu
paboTe C KOHCIEKTOM JIEKIU HeoOXOMUMO YYUTHIBATh TOT (GAKTOP, UTO ONHU JEKIUU
[alT OTBETHl Ha KOHKPETHBIE BOIIPOCH TEMBI, APYTUE - JIUIIb BHIIBISIOT B3aUMOCBI3U
MeX[y SBJIeHUSIMHU, MMOMOTasl CTYOEHTY IOHSAThH ITyOMHHBIE MPOIECCH Pa3BUTUS
M3y4aeMoro IpeaMeTa, KakK B MCTOPUM, TaK U B HACTOSIIEE BpeMs.

KoHCcnekTUpOBaHWE JEeKUUU - CJO0XKHBIM BUJ BY30BCKOU aymgUTOPHOM paboOTHI,
Ipefnojaralniiuii MHTEHCUBHYI YMCTBEHHYIO OeATEIbHOCTh CTyHeHTa. KOHCIEeKT
SIBJISIE€TCS MOJIE3HBIM TOT[a, KOr'[a 3alKiCcaHO caMOe CYILIeCTBEHHOe U CHelaH0 3TO CaMUM
obOyuawmumMmca. He Hago cTpeMuThCcsd 3amucaTh [OCJIOBHO BCHIO JIeKLIHI0. Takoe
«KOHCIIEKTHPOBaHKE» MPUHOCUT OObIlle Bpefa, 4eM IoJb3h. Ilenecoobpa3Ho BHavaie
IIOHATH OCHOBHYIO MBICJIb, M3JIaraeMyl0 JIEKTOPOM, a 3aTeM 3amnucarh ee. 2KejnaTeabHO
3aluCh OCYIIEeCTBIATh Ha OJHOU CTpPaHUILEe JIUCTA UJIM OCTaBJISAd MOJig, Ha KOTOPHIX
IO3qHee, IIPU CAaMOCTOSITENIBHOM paboTe ¢ KOHCIIEKTOM, MOXKHO CHEJAaTh NOMOTHUTEIbHEIE
3alliCU, OTMETUTH HETIOHSTHLIE MeCTa.

KoHCIeKT NeKnuu nydilne Ioapa3fesaTh Ha MYyHKTH, cobmiogas KpacHYI0 CTPOKY.
9ToMy B OOnbmIOH cTemeHu OymyT cmocoOCTBOBATh BOIMPOCH IIJlaHa JIEKIUH,
npennoXkeHHBIe IIpenonaBaTensaM. Crnegyet o0pamiaTh BHUMaHUE Ha aKI[€HTH], BHIBOMOEI,
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KOTOpPHIE [eflaeT JIEKTOP, OTMedast Hanbosee BaxKHbBIe MOMEHTH B JIEKIIMOHHOM MaTepuaie
3aMeYaHUSIMU «BaXHO», «XOPOIIO 3allOMHUTL» ¥ T.I. MOXKHO [IeJlaTh 9TO U C TIOMOIIbIO
Pa3HOILIBETHHIX MapKePOB UJIU PyYeK, TOMUepKUBast TEPMUHEL U ONIpeeIeHus.

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, ab0peBUaTyp U
cuMBOJIoB. OOHAKO IIpU [ajibHeHIe paboTe ¢ KOHCIIEKTOM CUMBOJIH JIy4llle 3aMEeHUTh
OOBIYHBIMK CJIOBAMM [JIg OBICTPOTO 3PUTEJIBHOTO BOCIPHUSTHUS TeKcTa. Paboras Hap
KOHCIIEKTOM JIeKIH#, Bcerga HeoOX0OuMO HCII0JIb30BATh HE TOJIBKO Y4eOHUK, HO U Ty
JUTEPATYPy, KOTOPYIO MOIOTHUTEILHO PEKOMEHIOBAN IeKTOP. UMEHHO TaKas cephe3Hasi,
KpomoTnuBasi paboTa C JTeKUMOHHBIM MaTepualoM II03BOJUT TIy0OKO OBIAmeTh
TEOPETUYECKUM MaTEpPUATIOM.

15.3. IloaroToBKa K NPakTUUYECKUM 3aHATUIM

TmaTenbHOE NPOAYMBIBaHWE UM M3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
npopaboTKe MPOMAEHHOT0 MaTepuana (MaTepuana JIeKIUH, MPpaKTUYeCKUX 3aHATHUH), a
3aTeM u3y4deHus 0053aTeNbHOU U [OMONHUTENBHON TUTEPATYPhl, PEKOMEHIOBAHHOU K
OaHHOU TeMe.

Pe3ynbTaT Takoil paboOTH HOMKEH MPOSIBUTHCSA B CIOCOOHOCTH CTyAeHTa CBOOOMHO
OTBETUTb Ha TEOpETHUUYECKHe BOIPOCH MpPaKTHKyMa, €r0 BBHICTYIJIEHUHW U y4aCTHUU B
KOJIJIEKTUBHOM OOCYXKIOEHWH BOMPOCOB HM3y4yaeMOUW TEMBI, MPaBUIbHOM BHIIIOIHEHUHU
IIPAKTUYECKUX 3aJaHUM U KOHTPOJIbHHIX PadoT.

Heo0xomuMo MOHUMAaTh, YTO HEBO3MOXKHO BO BpEMS ayOUTOPHBIX 3aHATUU U3T0XKHUTh
BECh MaTepHasl M3-3a JUMHTA aygJUTOPHBIX YacCOB, U NPU H3YYEHUU OUCHUNIUHEI
HEeI0CTaTOYHO KOHCIIEKTOB 3aHATHM. [103TOMy camocTosiTeNNbHAsA paboTa ¢ yueOHUKaMU,
yueOHBIMU TOCOOMSIMU, HAY4YHOW, CIPAaBOYHOM JNHUTepaTypold, MaTepuallaMu
IepUOANYEeCKUX M3MaHuil u MHTepHeTa ABnseTcsAd Haubomee 3QPEKTUBHEIM METOOOM
MIOTy4eHHUS OOTMOTHUTENbHBIX 3HAHUM, TO3BOISET 3HAUNTEIbHO aKTUBU3HUPOBATh IIPOIECC
OBJIafleHusI WH@POpMaIluen, crnoco0CTByeT Goyee raIy00KOMY YCBOEHHUIO M3y4aeMOTO
MaTepuana, GoOpMUPYET Yy CTYOEHTOB CBOe OTHOINEHME K KOHKPETHOU Ipobieme.

15.4. PekoMeHpaluu 1o paboTe ¢ TUTEPaTypOr

PaboTy c nuTepaTypoi Ienecoodpa3Ho HavyaTh C U3yUyeHUs: obuux paboT mo teMe, a
TaKXke y4eOHUKOB M yueOHBIX mocobuii. [lanee peKOMeHOyeTCs MePeuTH K aHanu3ly
MoHOrpaduit U cTaTel, paCCMaTPUBAIOIINX OTHENIbHEIE aCIIeKTHl IPo0IeM, U3y4aeMbIX B
paMKax Kypca, a Takxke OGUIMATbHEIX MaTePUAJIOB U HEONYyOIMKOBAaHHKEX NJOKYMEHTOB
(Hay4HO-UCCIeloBaTenbCKue PaboThl, MUCCEePTAIlNU), B KOTOPHIX MOTYT COMepXKaThCs
OCHOBHBIE BOIIPOCHI U3y4aeMo# TpPoOIIeME.

Pa6oTy ¢ MCTOYHMKAMHU HAJ0 HaYMHATh C O3HAKOMUTEJILHOTO YTEHHS, T.e.
IIPOCMOTPETH TEKCT, BEIAETISAS €r0 CTPYKTYPHBEIE eAUHUIIEL. [Ipy 03HAKOMUTETbHOM YTEHUU
3aKjlaflKkaMyd OTMeYaloTCS Te CTPAHHUIb, KOTOphkle TPeOyioT 06ojiee BHUMATEJIbHOTO
U3ydyeHUs. B 3aBUCUMOCTH OT Pe3y/IbTAaTOB 03HAKOMHUTEIIPHOTO YTEHUS BHIOMpaeTCs
nanbHeHmuu crocod paboThl ¢ UCTOUHMKOM. Ecnu Ojsi pa3pelneHus MOCTaBIeHHOU
3amauu TpebdyeTcs u3ydyeHue HEKOTOPHIX (ParMeHTOB TEKCTa, TO UCIOIL3yETCS METO[I
BHIOOPOYHOTO uTeHUsI. Eciu B KHUTe HET moapoOHOro OrjaBlieHHs, ClelyeT o0paTUTh
BHMMaHUE yUEeHWKA Ha IPEeOMETHHIE U UMEHHbIE YKa3aTeu.

M30paHHble pparMeHTH WU BeCh TEKCT (€CJIM OH I[eJIMKOM MMEeT OTHOIIeHHe K
TeMe) TpeOyIOT BOYMYHUBOTO, HETOPOIIJIMBOTO UTEHHUS C «MBICJIEHHOM IMpPOopabOTKOU»
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MaTepuana. Takoe YTeHMe IpeIoaraeT BrgeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
apryMeHToB; 3) BEIBOg0B. Ocob60e BHUMaHUe CliefyeT 00paTUTh Ha TO, BEITEKAET TE3UC U3
apryMeHTOB unu HeT. Heob6xomuMo TaKxKe MMpPOaHANIU3UPOBATh, KakKue U3 YTBEPKIEHUU
aBTOpa HOCSAT MpoOJeMaTUUYHBIM, TUIMOTETUYECKUN XapaKTep M YJIOBUTb CKPHITHIE
BOIIPOCHI.

[ToHSITHO, 4YTO yMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM NPUXOOUT HanekKo He
cpaldy. Haumnyumu# cnoco® HayuyuThCS BHIAENSITH T'JIaBHOE B TEKCTe, YJIaBIUBaTh
npoOjieMaTUYHBIM XapakTep YTBEPXKOEHUW, OaBaTh OI[EHKY aBTOPCKOM MO3ULUHU - 3TO
CpaBHUTEJIbLHOE UTEHME, B XO[le KOTOPOTr0 CTYOeHT 3HAKOMUTCS C Pa3TUYHBIMU MHEHUSIMHI
II0 OOHOMY ¥ TOMY K€ BOIIPOCY, CpPaBHHBAeT BeCOMOCTh U N0Ka3aTeIbHOCTh apIyMEeHTOB
CTOPOH U fieslaeT BEIBOJ, 0 HauOosbinel yOequTeIbHOCTH TOM UM MHOU ITO3ULIUY.

Ecnu B muTepaType BCTpedyaloTCs pa3Hble TOYKM 3PEHUS II0 TOMY UJIM MHOMY BOIIPOCY
13-3a CJIOKHOCTH IIPOIIEAINX COOLITHH M IPABOBLIX SBJIEHUM, HEIb3sT UX OTBEPraTh, He
pa3obpaBmuch. [Ipy HaNW4YWM pacXxOXAEeHUU MeXKOy aBTOpaMuU HeoOXOOWMO HaUTHU
palroHanbHOE 3ePHO yV KaXOOro M3 HUX, YTO MO3BOJIUT TIy0zkKe YCBOUTH NMpeaMeT
n3ydyeHus u 6ojiee KPUTUUYHO OI[eHHWBATh U3ydaeMble BOIPOCH. 3HAKOMSICh C 0COOBIMU
MO3UIUSIMU aBTOPOB, HYXKHO OIPENeNsITh UX CX0XKHUe CYyXKIeHUS, apr'yMeHTH], BHIBOMHI, a
3aTeM CpaBHMBATh UX MeXAy co00M U MPHUMEHSITh U3 HUX Ty, KOTOpas 0oliee ybeouTenbHa.

CnepyoomuM 3TarnoM paboTel ¢ MTUTEePATYPHLHIMUA UCTOYHUKAMHU SIBISETCS CO3MaHue
KOHCITIEKTOB, (DUKCHUPYIOUIAX OCHOBHBEIE TE€3UCH U apryMeHThl. MOXKHO fieflaTh 3alkCcH Ha
OTHEJNbHBIX JINCTaX, KOTOPhEIE IIOTOM JIETKO CHCTEMATU3UPOBATh 10 OTAEIbHLEIM TeMaM
M3y4aeMoro Kypca. [Ipyrou cmnocol - 3TO BefileHNe TeMaTU4eCKUX TeTpafei-KOHCIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinme cmenuanbHbe Pab0TH MOHOTpadHuuecKoro
XapakTepa menecoobpa3HO KOHCIIEKTHPOBATb B OTHEJNIbHBIX TeTPadsx. 3Mech BaxKHO
BCIIOMHHUTD, UYTO KOHCIIEKTHI ITUIIYTCS Ha OJHOU CTOPOHE JIUCTA, C MOJISIMU U JOCTaTOYHBIM
OIS UCIIPABIIEHUS U PEMApPOK MEXCTPOUYHBIM PACCTOSHMEM (3T IpaBuila coOII0Oa0TCs
st ynoOCTBa pefllakTUpoBaHus). ECTM B KOHCIIEKTaX IPUBOOSATCS IUTATHL, TO HEIIPEMEHHO
IDONXHO OBITh HAHO YKa3aHUe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOJHBEIE JaHHBIE, Ne
CcTpaHulkl). BriocneacTBuu 3Ta nHGOPMAIMK MOXKeT OBITh UCII0JIb30BaHa IPKU HAallMCAaHUHN
TeKCTa pedepaTa Uy OPyroro 3afgaHus.

TakuMm o6pa3om, Tpu paboTe C UCTOYHUKAMU U JIUTEPATYPOHN BaxKHO YMETh:

- COTIOCTaBNATh, CPaBHUBATh, KIACCUPULIMPOBATh, TPYNIUPOBATh, CUCTEMATU3UPOBATh
“H(pOpPMAIIKI0 B COOTBETCTBUU C OIpeeIeHHON y4eOHOM 3aauel;

- 00001aTh MOTy4YEHHYI0 HH(POPMALXIO, OLleHNBATh IPOCIYIIaHHOE U IPOYUTAHHOE;

- ¢puUKCHUPOBATh OCHOBHOE COMlepzKaHue coobiIeHu; GopMyIupoBaTh, YCTHO U IHChMEHHO,
OCHOBHYIO U[IeI0 COOOIIEHHUS; COCTaBIATh IJIaH, HOPMYyIUPOBATh TE3UCH;

- TOTOBUTbH U IIPE3EHTOBATh Pa3BePHYyThHIe COODIIEHUS THUIIa NOKIIafa;

- paboTaTh B pa3HbIX peXkrMax (MHOWBUAYANIbHO, B Iape, B IPYIIIE), B3aUMOAEUCTBYS OPYT
C OPyTOM;

- TI0Ib30BaThCS pedepaTUBHLIMYU U CIIPABOYHBIMU MaTepHalaMuy;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NEHCTBHS CBOMX TOBAPHINEH, 00BeKTHBHO OI€HUBATh
CBOU [IEUCTBUS;

- oOpamaThcsi 3a MOMOIIbI0, MOMOTHUTEIbHEIMU Pa3bsICHEHUSIMH K IIpelofaBaTelio,
OPYTUM CTyOEeHTaM;

- IOIb30BAThCSA JIMHTBUCTUYECKOUW WM KOHTEKCTYaJlbHOW AOTagKOH, CJIOBapsiMH
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Pa3NUYHOr0 XapaKTepa, Pa3IMYHOr0 Poaa MOACKa3KaMu, OIIOPaMH B TEKCTe (KITI0YeBEIe
CJIOBa, CTPYKTYpa TEKCTa, IpeaBapsolnas nHGopMalus u [p.);

- MCIIOJIb30BaTh IPU FOBOPEHUH M MUCHMeE mepudpas3, CHKHOHUMUYHEIE CPEICTBa, CJIOBa-
ONMCAHUS OOIIUX MOHSITHM, Pa3bsICHEHUS, IPHMEPEI, TOJTKOBAHUS, «CJIOBOTBOPUYECTBO»

. TIOBTOPSITH UM IepedpPa3upoBaTh PEIIMKY COOeCeHUKA B IOATBePKISHUY ITOHNMAHUS
er0 BBICKA3bIBAHUS WJIM BOIIPOCA;

- 00paTUTHLCS 3a ITOMOIIBLI0 K COOeCeTHUKY (YTOYHUTDH BOIIPOC, IEPECIPOCHUTE U [IP.);

- MCII0Ih30BaTh MUMUKY, KECTH (BOOOIIE M B TEX CIIy4YasX, KOrHa S3BIKOBEIX CPEMICTB He
XBaTaAeT [IJIsI BEIPAXKEHUS TeX UJIU MHEIX KOMMYHUKATHBHEIX HAMEPEHHH ).

15.5. [TogroToBKa K IpoMexkKyTOYHOU aTTeCTaLlUU
[Tpy IOATOTOBKE K IPOMEXKYTOUHOU aTTeCTalluu Liefiecoo0pas3Ho:
- BHUMATEJbHO U3Y4YUTh [IepedyeHb BOIPOCOB U ONPENENUTh, B KaKUX UCTOYHUKAX
HaXOOsATCS CBeNeHUs, HeoOXOOuMbIe [I7ig OTBETA Ha HUX;
- BHUMATEJIbHO IPOYUTATh PEKOMEHOBAHHYIO JIUTEPATYDY;
- COCTABUTh KpaTK¥e KOHCIIEKTH OTBETOB (IIJTaHEl OTBETOB).

17. MaTepHaHBHO-TeXHH‘IeCKOG odecneyeHHe TUCIHUIUIHHBI

Tab6mnmuma 15
No HauMmeHoOBaHHe ClieIHATU3UPOBAHHBIX
o o HanmeHoBaHHE 000pyI0BaHHUA
n/n AyIUTOPHH U TabOpaTOPUH
1 |lekuroHHas aygUTOPUS Aynuo-BUAE0 KOMILJIEKC
AyouTOpuM Oy IPOBEOeHUs TPYINOBLIX 1
2 YAHTOPHH [ p H Py Aynuo-BUIE0 KOMILJIEKC
[MPaKTU4YeCKUX 3aHITUN
3 [KoMneroTepHBIY KJ1acc [TepcoHanbHBIE KOMIIBIOTEPHI
AyouTOpUs OIS KYPCOBOTO U OUIIJIOMHOTO
4 [FYRHTODHA N yp A [lepcoHaIbHBEIE KOMIIBIOTEPHI
[IPOEKTHPOBAHUSI
5 |AyguTopus s CaMOCTOSITETbHON pabOoTHI KoMmblOTepHas TeXHUKa
6 [YuTanbHBIM 3a1 [IepcoHaNbHBIE KOMIIBIOTEPH
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