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1. Ilepeyenb naaHUpPyeMbIX pe3yJbTATOB OO0y4YeHHUS] MO JMCUHUIJIHHE, COOTHECEHHBIX C
IVIAHNUPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHONH MPOrpaMMbl

eanio ocBoenus gucuuiuinabl b1.6.15 «Bricimas MmaremaTuka SBISCTCS IOATOTOBKA
00y4aromuxcsi K MPOEKTHO-KOHCTPYKTOPCKONH M HAYYHO-HCCIIEI0BATEIbCKON JNEATENbHOCTH 10
HanpasieHuto noarorosku 09.03.01 «MudpopmaTrka U BEIYUCIUTEIbHAS TEXHUKA)» TOCPEICTBOM
obecrieueHust »TanoB (opmMupoBaHUs KoMmMeTeHIMH, mnpeaycMoTpeHHbix @®I'OC, B wactu
IIPEICTABJICHHBIX HUXKE 3HAHUW, YMECHUHN U HAaBBIKOB.

3a11a11aMn AUCHUIIJIMHBI SABJIACTCA HM3YUCHUC MMOHATHHHOT'O amnrmapara AWCHHIIIIMHEBIL,
OCHOBHBIX TCOPCTHUYCCKHUX MOJIOXKEHUN U MCTOO0B, TPUBUTUC HABBIKOB TNPUMCHCHHA
TECOPCTUICCKUX 3HAHWI AT PCIICHUS IMPAKTUYCCKUX 3aaad.

JlucuumiuHa HanpaBjieHa Ha GOpPMHUPOBAHUE CIEIYIOIIMX KOMIETSHIIHIA:
*  OK-7 «CniocoOHOCTh K CAaMOOPTaHU3aUN U CaMOOOPa30BaHUIO.
* OIIK-2 «OcBauBaTh METOJUKHU HCIOJIB30BAHUS TPOTPAMMHBIX CPEJICTB JJIsSI PEIICHUS
MPaKTUYECKUX 3a/1a4».
* JIK-3 «CmocoO6HOCTP  OOOCHOBBIBaTH  NMPUHUMAEMble  IPOCKTHBIC  PEIICHUS,
OCYIIECTBIISATh MOCTAHOBKY U BBIMOJIHATH SKCIEPUMEHTHI 110 MTPOBEPKE UX KOPPEKTHOCTH U
a3 pexTUBHOCTHY.

B PE3YIbTATC U3YUCHUSA JUCHUIIIMHBI CTYJCHT OOJIKCH:

3HaTh:

Baanern:
[ ]

OCHOBHBIE TIOHATHUS, ONPEACICHUS W WHCTPYMEHTHl AHAJUTUYECKOW TI'€OMETPHH,
JTUHEWHOU anredpsl, AddepeHnnanbHOro HCYUCICHNS, HHTETPAIbHOTO UCUUCIICHUS,
(TK-3);

Ocnosuble Mmatematuyeckue moaenu (I1K-3);

MeTonbl TEOPETUYECKOTO U 3KCIIEPUMEHTAILHOTO UCCIIEI0BaHMsl B 00JIaCTH pELIeHUs
3anmau npodeccrnonansuolt aestenpHocTH (I1K-3). (OITK-2);

Pemarp TuMOBBIE MaTeMaTHUeCKHE 3aJayd, WCIOJIIb3yeMble TpU MPUHATUU
texuudeckux pemennit (I1K-3), (OIIK-2);

Hcnonp3oBaTh MaTeMaTHYeCKH S3bIK M MaTEMaTHUECKYI0 CHUMBOJHUKY NpHU
nocTpoeHnu Maremarnaeckux mozaeneit (I11K-3);

OO6pabaTbiBaTh  SMIOUPUYECKHE M  OKCIIEPUMEHTaJIbHBIE JaHHbIE Ha 0ase
IIPOrPaMMHBIX CPEJCTB AJIs peleHus npakruueckux 3anad (OIIK-2);

paboTtarh ¢ yueOHOU TUTEPaTypOH, TaOIUIIaMH, SJIEKTPOHHBIME pecypcamu (OK-7)

MetonamMu BBICHIEH MaTeMaTHUKHA JJi PEIICHUS THIIOBBIX MAaTEeMATHYECKUX H
npukiagaeix 3aaay (I11K-3);

HaBplkamMy TpUMEHEHHS TPOTPAMMHBIX CPEACTB JUIsl  PEIICHHS  THUIIOBBIX
MaTeMaTU4YeCKuX U NpukiIagaeix 3amad (OI1K-2);

CriocoOHOCTRIO K caMOOproHu3anuu u camooodpazosanuto (OK-7)
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2. MecTo TUCUMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NPOrpaMMbl

JlucrunamHa OTHOCUTCA K 0a3oBoi  yactu 1ukia bl oOpasoBaTtenbHON MpoOrpaMMBbl
NOArOTOBKM OakanaBpoB 1o HampasieHuto noarotoBku 09.03.01 «Mudopmatnka u
BBIUMCIIUTENbHAS TEXHUKAY.

B coorBerctBuM ¢ y4yeOHbIM mMmiaHoM mo HampasieHuio 09.03.01 «Mudopmaruka u
BBIYHCIIUTENIbHAS TeXHHUKa», aucuuiuinHa bl.b.15. «Bwicmias martemaTtukay OasmpyeTcss Ha
06a30BOM cpeHEM 00pa30BaHUU.

3HaHMs, YMEHUS M HaBBIKM, IIOJyYeHHbIE CTYJA€HTaMH B MPOLECCe HU3YUYCHUS
JUCLUTUTMHBIL, SIBJISIFOTCSA 0a30H /7151 U3Y4YEHUs CIEAYIOMINX JTUCIHUITINH:

Komnerenus OK-7
b1.b.5 ®usuka
b1.5.7 Teopus BeposiTHOCTEM U MaTeMaTuyecKasi CTaTUCTUKA

b1.b.8 Uadopmarnka
b1.5.6 BeruncnurensHass MaTeMaTHKA

b1.b.16 DJIEKTPOTEXHUKA
b1.b.17 DneKTpOHUKA
b1.b.18 CxeMoTexHUKa

b1.B.OA.2  JluckpeTHas MaTeMaTuka

b1.B.OJl.3  Teopus anroputmMoB

b1.B.O/1.5 KowmmsioTepHas rpaduka

b1.B.O/Jl.7 Ceru u TeIeKOMMYHUKAIIUU

b1.B.O/Z1.8  CeTeBblc TEXHOJIOTHU

b1.B.O/l.11 MonaenupoBanue

b1.B.O/.12 Teopus aBTOMaTOB

b1.B.OJI.14 TecTtupoBaHue MpoOrpaMMHOTO 0OECTICUCHHS

b1.B.OJI.15 ComnpoBoxeHue pa3padOTKH MPOrpaMMHOTO 00ecTiedeHUs

b1.B./IB.1.1 TIlcuxonoruyeckre OCHOBBI IPO(PECCHOHATHHOM 1EeITETbHOCTH

b1.B.JIB.1.2 Conuonorus

b1.B./IB.5.1 IlpukiagHas craTucTuka

b1.B.JIB.5.2 Mertoapl aHanu3a JaHHBIX

b1.B./IB.7.1 Teopus nepenaun HHGOpMaLUU

b1.B./IB.7.2 Metonp! u cpeacta nudpoBoi CBI3U

B2.V.1 [IpakTuka mo nojgy4eHuIo MepBUYHBIX TPOPECCUOHATIBHBIX YMEHUN U HABBIKOB, B
TOM YHCJIE€ IEPBUYHBIX YMEHHUH U HAaBBIKOB HAYYHO-HCCIIEA0BATEIbCKON EATEIbHOCTH

b2.Y.2 Ucnonuurensckas

B2.I1.1Tlpaktnka 1O  TONYYeHHI0O  TPO(PECCHOHATBLHBIX  yMEHHH W OIbITa
po(hecCHOHATLHON JIEATEIIEHOCTH

B2.I1.2 Ilegarornueckas

Bb2.I1.3 TexHonoruveckas

B2.11.4 [Ipenaumiomuas

B3 Il'ocynapcTBeHHast uToroBas arTecTaus

Komnerenmus OITK-2
b1.b.7 Teopus BepoITHOCTEN U MaTeMaTUUYECKasi CTaTUCTUKA
b1.b.8 Undopmaruka

b1.b.11 Bba3bl janHbIX
b1.b.6 BeraucnurenpHas MaTeMaTHKa
b1.b.16 DJIEKTPOTEXHUKA
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b1.B.O/J.1  IIporpammupoBanue
b1.B.OJI.3  Teopus anropuTMoB
b1.B.OJI.5 KommnberoTepHas rpaduka
b1.B.O.6  TexHosorus nporpaMMHUPOBAHHUS
b1.B.OJl.7 Ceru u TeIeKOMMYHUKAIIUH
b1.B.O/Z1.8  CeTeBblc TEXHOJIOTHU
b1.B.OJ.9 MuxkponpoueccopHble CHCTEMBI
b1.B.O/.10 3ammra nundopmanuu
b1.B.O/l.11 MonaenupoBanue
b1.B.O/1.12 Teopus aBTOMaTOB
b1.B.O/[.13 OcHOBBI TEOpUM YIIPABJICHUS
b1.B.O/1.14 TectupoBaHnue nporpaMMHOIr0 00ecTIeYeHUs
b1.B.OJI.15 ComnpoBoxaeHue pa3padOTKH MPOrpaMMHOTO 00ecTiedeHUs
b1.B.OJI.16 KoHcTpyupoBaHUE U TEXHOJIOTHH CPEJCTB BEIYMCIUTEIbHON TEXHUKU
b1.B.O/l.17 HWnxenepuoe npoextupoanue u CAIIP
b1.B.JIB.3.1 BBenenue B onTUMHU3AIUIO
b1.B.JIB.3.2 Teopus cucrem
b1.B./IB.5.1 IlpukiagHas craTucTuKa
b1.B.JIB.5.2 Mertoapl aHanu3a JaHHBIX
b1.B./IB.6.1 AnnapaTtHas peanusanus alrOpuTMOB
b1.B./ZIB.6.2 TexHonorus npoexktupoBanus yctpoucts Ha [IJIMC
b1.B./IB.7.1 Teopus nepenaun HHGOpMaLUU
b1.B./IB.7.2 Metonp! u cpeacta nudpoBoi CBI3U
b1.B./IB.9.1 IlIpoextupoBaHue nHGOPMALMOHHBIX CHCTEM
b1.B./IB.9.2 HudopmarmoHHbie TEXHOIOTHH

b1.B./IB.10.1 KopriopatuBHbl€ U BETOMCTBEHHBIE CETU
b1.B./IB.10.2 Texnomornueckue ceTu sl cOopa TaHHBIX U YIIPaBICHUS

ETMIRAEACK A
{ mynaAn
.

B2.V.1 [IpakTuka mo nojgy4eHuIo MepBUYHBIX TPOPECCUOHATIBHBIX YMEHUN U HAaBBIKOB, B
TOM YHCJIE IEPBUYHBIX YMEHUN U HABBIKOB HAYYHO-HCCIIEA0BATENbCKON 1E€ATEIbHOCTH

b2.Y.2 cnonuurenbsckas

B2.I1.1 [Ipaktika 1O  MOJYYEHUIO
po(hecCHOHATLHON e TEIIEHOCTH

Bb2.I1.3 TexHonoruueckas

B2.I1.4 Tlpennuninomuas

B3 ['ocynapcTBeHHas UTOrOBasi aTTECTALIHS

npodecCHOHANbHBIX ~ YMEHMM UM OIbITa

Komnerenmus I[1K-3
b1.b.5 ®usuka
b1.b.7 Teopus BepoITHOCTEN U MaTeMaTUUYECKasi CTaTUCTUKA

b1.b.10 OBM u nepudepuiinbie ycTpoicTBa
b1.5.6 BeriuncnurenpHas MaTeMaTHKa

b1.b.16 DNEeKTPOTEXHHUKA

b1.b.17 DJIEKTpOHUKA

b1.b.18 CxeMoTexHUKa

b1.B.OJl.2  [uckpeTHas maTeMaTHKa
b1.B.OJI.9  MukponpoleccopHble CUCTEMbI
b1.B.OJI.10 3amwura nuadopmannn

b1.B.OJl.11 MonenupoBanue

b1.B.O/[.13 OcHOBBI TEOpUM YIIPABICHUS
b1.B.O/1.14 TectupoBanue nporpaMMHOI0 00eCTIeYeHUs
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b1.B.O/[.16 KoHcTpyHnpoBaHuE U TEXHOJIOTHH CPEACTB BHIYUCIUTEIBHON TEXHUKU

b1.B.O/.17 HWuxenepnoe npoexrtuposanue u CAIIP

b1.B.JZIB.3.1 Bgenenue B ONTHUMHU3AIIHIO

b1.B./IB.3.2 Teopus cucrem

b1.B./IB.4.1 Bsenenue B 1iudppoByr0 00padOTKy CUTHAJIOB

b1.B./IB.4.2 Teopus curHaios

b1.B.JIB.5.1 IlpuxknagHas cTaTUCTHUKA

b1.B.JIB.5.2 Meroapl aHanu3a JaHHBIX

b1.B.JIB.6.1 AnnapaTHas peaqu3anus airOpuTMOB

b1.B./IB.6.2 TexHnonorus npoexkruposanus ycrpoiicts Ha [TJINC

b1.B./IB.7.1 Teopus nepegaun napopMauu

b1.B.JIB.7.2 Meroas! u cpeacta uudpoBoii CBI3U

b1.B.JIB.8.1 OcHOBBI TEOpUH HATEHKHOCTH

b1.B./IB.8.2 HanexHOCTb U TUAarHOCTHKA TEXHUYECKUX CPEJICTB

b1.B./IB.9.1 TIIpoektupoBanue nHGOPMAIIMOHHBIX CHCTEM

b1.B./IB.9.2 HMHu(popMaiioHHbIE TEXHOIOTUN

b1.B./ZIB.10.1 KopniopatrBHbIE U BEIOMCTBEHHbBIE CETH

b1.B./IB.10.2 TexHosnorn4eckue cetu A cOopa JaHHBIX U YIPaBICHUS

b1.B.JIB.11.1 UaTepHET-TEXHOIOTUH

b1.B./IB.11.2 TIpoexktupoBanue Web-npunosxeHuii

B2.VY.1 IlpakTuka mo moJy4eHUuIo MePBUYHBIX MPO(heCCHOHATBHBIX YMEHUM U HABBIKOB, B
TOM YHCJIE€ IEPBUYHBIX YMEHUN U HABBIKOB HayYHO-UCCIIEA0BATEIbCKOM 1€ITEIbHOCTH

b2.¥.2 Ucnonuurensckas

Bb2.I1.3 Texnonoruveckas

B2.11.4 lIpenaumiomuas

B3 I'ocynapcrBeHHast uToroBasi arTecTanus

3. O0beM TUCHMILUIMHBI B 32YeTHBIX €IMHHUIAX ¢ YKA3aHHEM KOJMYeCTBA aKaJeMHYeCKHX
4YacoB, Bbl/IeJIECHHBIX HA KOHTAKTHYI0 padoTy o0y4arommxcs ¢ npenojaasarelieM (0 BUIamM
Y4eOHBIX 3aHAAITHI) U HA CAMOCTOAITEJILHYIO PadoTy 00y4arommxcs

AynuTopHasi paéora

Marematnueckuil 1
TMukon: N
€CTECTBEHHOHAYYHBIH
- Cemectp
YacTp HUKIAa: Bbazosas
Ne mucuunaMHbI Mo yueOHOMY IUIaHy: b1.b.15
Yacos (Bcero) mo yueOHOMY IJIaHY: 540 1,2 kypc
TpynoeMKOCTb B 3a4E€THBIX €IMHUALIAX 15 1,2 xypc
(3ET)
Jlexmu (3ET, wacoB) 0.44, 16 1,2 kypc
[Mpaktuueckue 3ansaTus (3ET, gacon) 1,2 xypc
Jlaboparopusie pabotsl (3ET, wacoB) 0.83, 30 1,2 xypc
O0beM caMOCTOSITENNBHON PabOThHI 13.23, 476 1,2 kypc
o yueoromy 1any (3ET, yacoB Bcero)
Ox3ameH 1,2 Kypcsl 0.5, 18 1,2 xypc
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CamocTosiTesibHasi padoTa CTY/I€HTOB
Tpyno€mMKOCTb,
Bun pabor 3BT, wac
N3yuenne marepuanos JeKui (JIK) 2, 72
[ToaroTroBka K MPaKTUYECKUM 3aHATHUSIM (I13) 2, 72
[ToaroroBka k 3amure J1adbopaTopHO paboTHI (J120) 2,72
Brimonnenue pacuetHo-rpaduueckoii padbotsl (pedepara) 2.73, 98
BrimonHenue KkypcoBoro mpoekrta (padboTh) -
CamoCTOSTETbHOE U3YUYEHUE JOTIOJHUTEIBHBIX MaTEPUAIOB 2, 72
mucturiaHbl (CPC)
IToaroToBka K KOHTPOJIBHBIM paboTam 2,72
[ToaroroBka K TECTUPOBAHUIO -
[ToaroroBka K 3a4ety -
Bcero (6 coomsemcemeuu ¢ VII): 13.23, 476
[ToaroroBka Kk sK3aMeHy 0.5,18

4. ConepxxaHue JMCHMIUIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM € YKa3aHHMeM OTBeJIeHHOIO
HA HUX KOJHYeCTBA AKAJeMHYECKUX YACOB U BUAOB Y4eOHbIX 3aHATHIA

Bunbl yaeOHO# 3aHATHI, BKITFOUAs
Beero CaMOCTOSITENbHYIO PabOTy CTYIEHTOB, U
Ne T eMbI JHCIHIIIHHEL qacos | TPYAOGMKOCTH (B yacax) (g
H/H Ha TeMy coomeemcmeuu ¢ YH)
JIK p ma6 | CPC I/IH]"BFE;FI'):KT.
| Tema 1. AHanuTHUECKass TEOMETPUS U 86 2 4 80
JMHEeWHas anreopa.
Tema 2. OCHOBBI MATEMATHYECKOTO 157 6 12 | 139
2 aHanu3a u auddepeHnraiTbHoe
HCUHCIICHHE.
Dk3aMmeH 1 kypc 9
3 Tema 3. UHTErpanbHOE HCUKCIICHUE 130 4 6 120
4 Tema 4. Psiipl 76 2 4 70
5 Tema 5. OOBIKHOBEHHBIE 73 2 4 67
Qg depeHranbHble ypaBHEHHS
DK3aMeH 2 Kypc 9 476
BCEro mo BUAaM y4eOHbIX 3aHATHI 540 16 30
(B TOM uncJe 90 4. yK3amMeH)

Conep:xanue mo BUAAM YYeOHBIX 3AHATHUH

(BCce BUBI 3aHATHIA — 2 yaca)

Tema 1. AHasIMTHYECKAs TeOMeTPHs M JIMHeliHas aaredpa

Jlekumst 1. Marpuusl, onepanuu Haja matpuuamu. OnpenenuTend, WX CBOWCTBA U
BblunciaeHue. CHUCTEMBbI IMHENHBIX YpaBHEHUM. BekTOpEl, psiMast U MI0CKOCTb.
JlaGoparopuas padora 1. Onpenenurenu U ux cBoicTBa. [[elicTBUA Hall MaTpUIlaMHU.

CucreMbl TUHENHBIX YPaBHEHUH.

JlaGoparopHas pabdora 2. Bekrtopsl. [IpsiMast 1 mi10cKoCTb.
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CamocrosiTenbHasi padora 1. [loxroroBka K JIeKUUsSM U JIaOOpaTOpHBIM paboTam.
N3ydyeHne MeTONMYECKUX YKAa3aHWM, pPEelIeHUuE MPUMEPOB, MOATOTOBKA K KOHTPOJIBHOU
pabore, BeimonHenue PI'P (Bcero k Teme Nel — 80 vacoB).

Texkyumuii KOHTPOJIb - YCTHBIA ONPOC NPU MNPOBEACHUU NPAKTHUECKUX 3aHATHMH,
peleHue 3ajad y 10cKku, nposepka PI'P u KoHTponbHON pabOTHI.

Tema 2. OcHOBBI MATEMATHYECKOT0 aHAJIN3A U JU(PPepeHINATIbHOE HCUHUCTIEHHE
Jleknmusi 2. @ynkumsa. YwucnoBas  mocnegoBaTenbHOCTh.  [lpeaen  yuciioBoi
nocnenoBarenbHOCTH. CBOWMCTBA MPEAEIOB nocienoBaTenbHocTel. [Ipenen MOHOTOHHOM
orpaHudeHHON nocnenosarenbHocTd. Yucno e. [lonstue ¢pynkuuu. Ipenen pynkuuu B
touke. Ilpenen ¢yHKIMM Ha OECKOHEUYHOCTH W OecKOHe4YHbIe mpesenbl. OCHOBHBIC
TEOpEeMBI O Tpesese QyHKIUH.
JlabopaTopHas padora 3. Beruucienue npenenoB GyHKIIAM.
JlaGopatopHas pabGora 4. Brruucnenue npenenoB ¢ynkuuid. Mccnenoanue QyHKIHiA
Ha HEMPEPBIBHOCTD.
Jlekumsa 3. IloHATne mNpPOM3BONHOH, €€ TEOMETPUUYECKUN CMBICI. Y paBHEHHUE
KacatenbHOW W Hopmanu. HempepsiBHOCTE nuddepennupyemoit ¢yakuun. [IpaBuna
muddepennpoBanus. Tabnmuua npousBoAHbIX. JluddepeHimpoBanne CI0KHOH U
oOpatHoil ¢pynkiuu. [Ipon3BogHbIe BRICITUX MOPSAAKOB. McciaenoBanue GyHKIIAM.
JlabopaTopHasi padora 5. BrluucieHne Npou3BOAHBIX O ONPEIEICHHUIO U C IIOMOILBIO
npaBui AuddepeHITnpOBaHUS.
JlaGopaTopHasi pa6ota 6. [Ipon3Boanbie BeIcIIUX MOPsIKOB. MccnenoBanne GyHKINHI.
Jlekunst 4. OyHKIUMM YaCTHBIX MPOU3BOAHBIX. YacTHbIE MPOU3ZBOAHBIE. DKCTPEMYM
(YHKIIUU HECKOJIBKHUX TIEPEMEHHBIX.
JlabGoparopHasi padora 7. DyHKIIMM HECKOJBKUX TEPEMEHHBIX.
JlabopaTopnasi padora 8. ltorosoe 3anstue.

CamocTtosiTe1bHasi padora 2. [loaroroBka K JIeKUUSM U JIaOOpaTOpHBIM paboTam.
N3ydyeHne METONMYECKHX YKAa3aHWM, pPElIeHUE MPUMEPOB, MOATOTOBKAa K KOHTPOJIBHOU
pabore, BeimonHenue PI'P (Bcero k Teme Ne2 — 139 yacos).

Texyumuii KOHTPOJIb - YCTHBIA ONPOC NPU MNPOBEACHUU NPAKTHUECKUX 3aHATHMH,
peleHue 3aja4 y 10cKku, nposepka PI'P 1 KOHTponbHON pabOTHI.

Tema 3. UnTerpajbHoe HCHUCICHUE
Jlekuust 5. Ilonste mnepBooOpa3sHOW. OCHOBHBIE CBOMCTBA HEOINPENEIEHHOTO
nHTerpajia. MeTonbl BBIYMCIECHUSI HEONPEAECIEHHBIX MHTETPAIOB: 3aMEHA MEPEMEHHOM,
WHTETPUPOBAHUE T10 YACTSIM.
JlaGoparopnass pabGora 9. BrpiuncieHue Heompener€éHHOTO HHTErpaja METOJaMu
3aMEHbI IEPEMEHHON U UHTETPUPOBAHUEM 10 YACTSM.
JlabopaTopHas padora 10. aTerpupoBanue pa3auvHBIX KJIACCOB (QYHKIIUHIO
Jleknus 6. OnpeneneHHbId HHTETPalL.
JlaGoparopuas padora 11. OnpeneneHHblii UHTErpal.

CamocrosiTesbHas padora 3. [loarotoBka K JeKIMsIM W JAaOOpAaTOPHBIM paboTaMm.
N3yueHne METOAMYECKUX YyKa3aHWM, pElICHUE IIPUMEPOB, MOATOTOBKA K KOHTPOJBHOMN
pabore, BeimosiHeHHe PI'P (Bcero k Teme Ne3 — 120 gacoB).
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Texkymuii KOHTPOJIb - YCTHBIM ONPOC NPU MNPOBEACHUU NPAKTHUYECKUX 3aHATHMH,
peleHue 3aja4 y 10cKu, nposepka PI'P 1 KOHTponbHON pabOTHI.

Tema 4. Paanl
Jleknus 7. Yucnosoil psa. l'eomerpudeckuil U rapMOHHYECKMM psabl. [locraTouHoe
yclIOBHE  pacxoguMocTh. IIpu3Hakm CXOAMMOCTH  3HAKOMOJIOXKUTEIBHBIX — PSIOB:
cpaBHenus, JlanamOepa, Komm, muTerpanbubiii. CreneHHON psn. Pagumyc u mHTEpBa
CXOIAMMOCTH.
JlabopaTopnasi padora 12. Yucnossle psanbl. McciaenoBanue psaoB Ha CXOJUMOCTb.
JlaGoparopuas padora 13. CrenieHHbIE PSIBI.

CamocrosiTesbHas padora 4. [loarotoBka K JEKIMsIM W JaOOpaTOPHBIM paboTaMm.
N3yueHne METOAMYECKUX yKa3aHWM, pelICHUE IPUMEPOB, MOATOTOBKA K KOHTPOJBHOMN
pabore, BeimosiHeHue PI'P (Bcero k Teme Ne4 — 70 gacos).

Texkymuii KOHTPOJIb - YCTHBIM OIPOC IPU IPOBEACHUM IIPAKTUYECKUX 3aHATHUH,
perieHue 3aaad y 10cku, mpoepka PI'P u koHTponbHOM paboTHI.

Tema 5. O0bikHOBeHHBbIe U depeHInATbHbIC YPABHEHUS
Jlexknus 8. ludpepennmansupie ypapHeHus 1 nopsaka. Jluaeitasie nuddepeHnuanpHbie
YpaBHEHUS BBICIINX ITOPSIKOB.
JlaGopaTopHas padora 14. Jluddepennumanpabie ypaBHeHUs | mopsaka.
JlaGopaTtopunas pa6Gora 15. Jluneiinsie nuddepeHanbHble YpaBHEHHUS BbBICIINX
MOPSIKOB.

CamocrosiTesibHass padora S. [loarotoBka K JeKIMsIM W JAOOpaTOPHBIM paboTam.
N3yueHne METOAMYECKUX YKa3aHWM, pelICHUE IPUMEPOB, MOATOTOBKA K KOHTPOJBHOMN
pab6ore, BeimosiHeHue PI'P (Bcero k Teme Ne4 — 67 gaco).

Texkymuii KOHTPOJIb - YCTHBIM OIPOC IPU IPOBEACHUM IPAKTUYECKUX 3aHATHUH,
perieHue 3aaad y 10cku, mpoepka PI'P u koHTponbHOM paboTHI.

[IpomexyTouHast aTTecTALMSA MO AUCHUILINHE:
Jk3ameHnsl Ha 1 u 2 Kypce

W3yueHne AUCIUIUIMHBI COTPOBOXKIACTCS SK3aMEHOM B KaXKIOM M3 JIBYX CEMECTPOB (B
cootBeTcTBUU ¢ YII). DK3aMeH NMPOBOAMTCS B COOTBETCTBUU C [lojokeHMEM O 3a4eTHON u
sK3ameHannoHHOU ceccusix B HUY MOU u unctpyktuBHbIM nucbMoM oT 14.05.2012 1. Ne 21-
23.

5. IlepeyeHb Y4eOHO-METOAMYECKOI0 o0ecmevYeHHs] JIsi CAMOCTOSITEJIbHOM PadoThI
00y4YaAIIHUXCS 10 TUCHHILINHE

s obecrieueHusi caMOCTOSITEIbHON paboThl pa3padOTaHbl: METOJUYECKUE YKa3aHUS IO
CaMOCTOATENIFHONH paboTe TpH MOATOTOBKE K MNPAKTHUYECKUM 3aHATHSAM M J1a0OpaTOpHBIM
paboTaMm, MpuBeICHHBIC B MPUIIOKEHUH | 1 HA caliTe MHCTUTYTA.
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6. ®DoHI OLEHOYHBIX CPeACTB /JIA INpPOBeleHUs] TMPOMEXKYTOYHOH aTTecTAluM
00y4YaAIIHUXCS 10 TUCHHILINHE

6.1 IlepeyeHb KOMIIETEHINI ¢ YKa3aHUEM 3TaNoB X ()OPMHPOBAHUS

[Ipu ocBoeHUM MUCHUTIIMHBI GopmupytoTcs cienytonme kommereHuu: OK-7, OIIK-2,
[TK-3.

VYkazaHHble KOMIETEHIIMN (POPMUPYIOTCSI B COOTBETCTBUHU CO CIEAYIOIIMMH 3TarlaMu:

1. ®opmupoBaHuE U pa3BUTUE TEOPETUUYECKUX 3HAHUN, MPEIYCMOTPEHHBIX yYKa3aHHBIMU
KOMIETEHIUSMHU (JIEKIIMOHHBIE 3aHATHS, CAMOCTOSTEIbHAsI paboTa CTYACHTOB).

2. llpuoOpereHne ¥  pa3BUTHE MPAKTUYECKHX YMEHHUH, MPEeIyCMOTPEHHBIX
KOMITETCHIIMAMHU (MIPAKTHUUECKUE 3aHATHS, JTAOOpaTOpHBIE pPadOTHI, CaMOCTOSITENbHAs padoTa
CTYJICHTOB).

3. 3akperuieHue TEOPETUYECKUX 3HAHUM, YMEHMHA M MPAKTUYECKUX HaBBIKOB,
IPEIYCMOTPEHHBIX KOMIIETCHIIMSMHU, B XOJI€ 3aIlUT JIAOOPATOPHBIX paboT, a TaKkKe pelICHHS
KOHKPETHBIX MaTeMaTUYECKHUX 3a/1a4 Ha MPAKTUUYECKUX 3aHATHUSAX, YCIICITHOW c/JTaul HK3aMEHOB.

6.2 Onucanue mnoka3ateneli M KpPHUTEPHEB OLCHUBAHHMS KOMIIETCHUHWH Ha
Pa3JIMYHBIX 3Tanax uX GOpMHUPOBAHMS, ONIMCAHNUS IIKAJ OLCHUBAHUSA

ChopMupOBaHHOCTh KaKJOW KOMIIETEHIIMM B paMKaX OCBOCHHs JAHHOM JUCIUIUIMHBI
OLICHMBAETCA M0 TPEXYPOBHEBOMH IIIKAJIE:

- TIOPOTOBBII YPOBEHb SIBISETCS 00S3aTENbHBIM JUIS BCEX 00YUalOIIMXCs 110 3aBEPLUICHUN
OCBOCHMSI JUCLIUTUIUHBI,

- IPOJIBUHYTHIA YPOBEHb XapAKTEPU3YETCs] IPEBBILIEHNEM MUHUMAJIBHBIX XapaKTEPUCTUK
c(hOpMHUPOBAHHOCTH KOMIIETEHILIUH TI0 3aBEPLICHUH OCBOCHHUSI JUCLUTUINHBI,

- OJTaJIOHHBIM YPOBEHb XapaKTEPU3YETCs] MAKCHUMAaJIbHO BO3MOYKHOH BBIPA)KEHHOCTBIO
KOMIIETEHIINH U SBJISIETCS BAXKHBIM KaU€CTBEHHBIM OPHUEHTUPOM JIJIsl CAMOCOBEPIICHCTBOBAHUS.

IIpu nocratoyHoM kauyecTBe OcBoeHusi Oonee 80% mpHUBENCHHBIX 3HAHWN, YMEHUH U
HABBIKOB TPEINO/IaBaTelb OLEHUBAET OCBOCHHUE JAaHHON KOMIIETEHLIMHM B paMKaxX HacTosIen
JTUCLUIUIMHBL Ha 3TaJOHHOM YpOBHE, pU ocBoeHUH Oonee 60% mpuBeAEHHBIX 3HAHUM, YMEHHMA
U HaBBIKOB — Ha IPOABUHYTOM, MpH ocBoeHHH Ooiee 40% mpuBEeNECHHBIX 3HAHUM, YMEHUHN U
HaBBIKOB - Ha IIOPOrOBOM YpOBHE. B NpOTHBHOM cCilydae KOMIETEHLMs B paMKax HacCTOSILEH
JUCIUIINHBI CYUTAETCS HEOCBOSHHOM.

YpoBeHb CHOPMUPOBAHHOCTH KaXJAOH KOMIETEHIIMM Ha pas3IMYHBIX JTarmax ee
(dopMHpOBaHUs B IpoOIlecCe OCBOEHUS ITaHHOM AMCLUMIUIMHBI OLEHHBAETCS B XOJE TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH U MPEICTABIICHO PA3JIUYHBIMU BUAAMH OLICHOYHBIX CPEACTB.

Jlnst oneHKu cOpMHUPOBAHHOCTH B paMKax JaHHOW AMCHUIUIMHBI KommereHuuu [1K-3
IIpenojaBaTesieM  OLEHUBACTCS  COAEpXKATEIbHAsh CTOPOHA M KayeCTBO  MAaTepHaJOB,
NPUBEJCHHBIX B OTYETax CTyJCHTa Mo JabopaTOpHBIM paboTam, Hpu paboTe y JOCKM Ha
IPAaKTUYECKUX 3aHATHUAX, KOHTPOJBHBIX pabOTax. YUHTBIBAIOTCS TaKkKe OTBETHI CTYJCHTa Ha
BOIIPOCHI TI0 COOTBETCTBYIOIMM BHUAAM 3aHATUA IpPU TEKYLIEM KOHTPOJE — KOHTPOJIBHBIX
orpocax, 3alluTax J1a00paToOpHbIX padboT, 3aJaHUH Ha IPAKTUYECKUX 3aHATHSIX.

[IpuHuMaeTcs BO BHUMaHKHE 3HAHMe 00YJaIOIMMHUCS:

— OCHOBHBIX IIOHATHH M MHCTPYMEHTapHs OCHOB MAaTEMaTHYECKOrO aHajlIu3a,

TuQepeHIMaIbLHOTO UCUUCIICHUS], HHTEIPAIbHOTO MCYHCIICHUS, YIIEMEHTOB TEOPHH
MoJIs, TEOPUHU PAAOB, Teopuu AuddEepeHIINaTbHbIX YpPaBHEHUU, TEOpHH (YHKIIANA
KOMIIJIEKCHOM ITIEPEMEHHOM U ONEPALIMOHHOTO UCUYHCIICHHUS,;

— OCHOBHBIX MATEMaTUYECKUX MOJEIEH;

— CTPYKTYpPBI COBPEMEHHON MATEMAaTHKH;
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— METOJIOJIOTUHU TIPOBEICHHS KOJIMUYECTBEHHOTO aHAIM3a U MOJICITMPOBAHUS TTOBEICHUS
TEXHUYECKUX CHUCTEM, COOBITHI M MPOIECCOB;

— METOJIOB TEOPETHUIECKOT0 U IKCIIEPUMEHTATHHOTO UCCIICIOBAHMSI B 00JIACTH PEIICHUS
3a/1a4 MpoQeCcCUOHANTBHOMN IEITeTbHOCTH;

HaJu4ue yMEeHHUH:

— pellIaTh TUIIOBbIE MATEMATHUUYECKUE 3aJ]a4H, UCIIOJIb3yEMbIE MIPU MPUHATHH TEXHUUYECKUX
pELLICHHI;

— HCIOJB30BATh MATEMATUYECKUM S3bIK M1 MAaTEMaTUUYECKYI0 CUMBOJIMKY MPHU MOCTPOCHUU
MaTeMaTUYCCKUX MOJICIICH;

— 00pabaTbeIBaTh YMIIUPUUYECKUE U IKCTICPUMEHTAIIbHBIC JaHHBIC,

IIPUCYTCTBUE HABBIKOB:
— NPUMEHEHUs METOJOB MAaTE€MaTH4eCKOro aHajau3a I PEIIEHUS THUIIOBBIX
MaTEMAaTHYECKUX U NPUKJIAJHBIX 33/]a4;

Ha mpakTtuyeckux 3aHATHAX, 3allUTE JIAOOPATOPHBIX M pacyeTHO-rpaduveckux pador
3aaercs 2 BOIpoOca U3 MPUMEPHOTO MEepPeyHs, YKa3aHHOTO B 11.6.3 (BOMPOCH! 3K3aMEHAIITHOHHOM
IIPOrpaMMbl), HAlIpUMEP:

1. aiite onpeaenenue npeaena GyHKIUU B TOUKE.

2. Cdopmynupyiite monsTus: OeckoHeyHO Maible (6/M) m OeckoHeyHo Oonbmiue (6/0)
¢bynkuuu. [TosicHuTe UX CBOKCTBA.

3. CdopmynupyiTe KpUTepUid SKBUBAJICHTHOCTH O/M U TEOPEMY O 3aMEHE YKBHUBAJICHTHBIX
0/M B mpezienax.

4. Omnpenenute CIEAYIONIUE TMOHITUSA: HEMPEPHIBHOCTh (DYHKIMH, OIHOCTOPOHHSS
HENPEPBIBHOCTh. HENpephIBHOCTh CYMMBI, TPOU3BEACHUS, YACTHOTO U  CIIOKHOMN
dbyakuun. Touku pa3pseiBa GYyHKIIUU U UX KJIaCCUPUKAITHUI.

[lonHplii oOTBET HA OOUH  BONPOC  COOTBETCTBYET  IOPOrOBOMY  YPOBHIO
c(hOpMHUPOBAHHOCTH KOMIIETCHIINY HA JJAHHOM dTare ee (OpMUPOBAHUs, TIOJIHBIN OTBET HA OJIUH
Y YaCTHYHBII OTBET Ha BTOPOU — MPOJBUHYTOMY YPOBHIO; MPHU MOJHOM OTBETE Ha J[Ba BOIIpOca
— 3TaJOHHOMY YpPOBHIO.

ChopmrpoBaHHOCTH YPOBHSI KOMIIETEHIIMH HE HIXKE MOPOTOBOTO SIBISIETCSI OCHOBAHUEM
JUTSI TOTTYCKa 00y4JaromIerocs K MpoMeXyTOYHOHN aTTeCcTalliy 10 JaHHOW JUCIIUTLIINHE.

[Ipu omenke chopmupoBannoctu komrereHnuu OIIK-2 mpenomaBaTenemM OlEHUBACTCS
cojepxaTelibHasi CTOPOHA W KayeCTBO MATEpPUAIOB, MPUBEICHHBIX B OTYETAaX CTYJEHTA IO
71a00paTOPHBIM OTYETAM:

41%-59% MPaBUJIbHBIX OTBETOB COOTBETCTBYET IIOPOTOBOMY YPOBHIO
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMU Ha JaHHOM JTare ee (P OpMHUPOBAHUS;

60%-79% - NpOoIBUHYTOMY YPOBHIO;

80%-100% - 3TaJIOHHOMY YPOBHIO.

CdopmupoBaHHOCTH YPOBHSI KOMIIETCHIIMA HE HUKE MOPOTOBOTO SIBISIETCSI OCHOBAHHEM

JUTSL TOTTyCKa 00y4aroIierocs K MpoMeXKyTOYHOM aTTecTalluu M0 JaHHOW AUCLUILIIMHE.

Yposens chopmupoBanHocTr kommeTeHIuu OK-7 mpoBepsercs OnmocpenoBaHHO, T.K.

c(hOpMUPOBAHHOCTH BIMSET HA KAYECTBO BBIMIOJTHEHHS CTYICHTAMU 3aJJaHU, UCIIOJIb3yEeMBIX JJIsI
MIPOBEPKU UHBIX KOMIIETEHIIUH.
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®opMOil MPOMEKYTOYHOM AaTTECTAlMM IO JAaHHOW WCUUILIMHE SBJISIETCS 3K3aMEH,
oueHuBaeMblii mo mnpuHsATod B HUY «MDU» uersipexOamuibHOil cucteme: "OTIMYHO",
"xopoio", "ya0oBIEeTBOPUTEIBbHO", "HEYIOBIIETBOPUTEILHO" .

DK3aMeH MPOBOAUTCS B YCTHOU (hopme.

Kpurepun onieHuBaHus (B COOTBETCTBUHU ¢ MHCTPYKTHBHBIM nuckMoM HUY MOMU or 14
Mmas 2012 roga Ne 1-23):

OneHKkd  «OTIUYHO»  3aCHy)KUBAaeT  CTYICHT, OOHApYKXUBIIMH  BCECTOPOHHEE,
CUCTEMaTUYECKOE U IITy0OKOe 3HaHHWE MAaTepHalIOB U3yYEeHHOW AUCUHUILIMHBI, YMEHHE CBOOOIHO
BBITIOJIHSTH 33JlaHUs, MPEAyCMOTPEHHBIE MPOrPaMMOM, YCBOMBIIWNM OCHOBHYIO U 3HAKOMBIH C
JOTIOJTHATEIILHON  JTUTEpAaTypol, PEKOMEHJIOBAaHHOW pabodeil mporpaMmoi AWCITUTUIMHBI,
MPOSIBUBIINKA TBOPYECKHE CIIOCOOHOCTH B TIOHMMAaHWHW, U3JOKEHUU U HCHOJIb30BaHUU
MaTepuajoB M3yYEHHOW IUCHUIUIMHBI, O€3yNpeyHO OTBETUBLIEMY HE TOJBKO Ha BOMPOCHI
Owiieta, HO ¥ Ha JIOTIOJHHUTEIBHBIC BOMPOCHI B pamMKax paboueill mporpamMmbl JUCIUILIAHBI,
MIPaBUJILHO BBINOJHUBILIEMY IPAKTUYECKUE 3a/IaHNUE

OneHKH «XOpOIIOY 3aCly’KMBAeT CTYICHT, OOHAPYKUBIIMI MOJHOE 3HAHWE MaTepHhala
W3YYEHHON NMCLUUIUIMHBI, YCHEIIHO BBINOJHSIONIMN MPEeIyCMOTPEHHBIE 3aJaHusl, YCBOMBIINN
OCHOBHYIO JINTEPATYPY, PEKOMEHJOBAHHYIO pabodell mporpaMMoOil TUCIUTUTHHEI; TTOKa3aBIIeMY
CUCTEeMAaTUYECKUN XapakTep 3HaHWM MO TUCUUILUIMHE, OTBETUBIIEMY Ha BCE BOIIPOCHI Ouiera,
NpaBUJIBLHO  BBIMOJIHUBIIEMY MPAKTUYECKHE 3a/laHhe, HO JOMYCTUBIIEMY TIpPU ITOM
HENPUHLIUIAATIbHBIE OLIUOKY.

OneHKH «yIOBICTBOPUTEIBHO» 3aCITy)KHUBAaeT CTYICHT, OOHApYXUBIIMK 3HAHHE
MaTepuaia W3y4YeHHOW IUCIUIUIMHBI B 00BbeMe, HEOOXOIWMOM IS JajdbHEHIeH ydeObl W
npencTosimeil paboTel 0 MPO(ECCHu, CIPABISIOMIUNCS C BHITOJHEHUEM 3aJaHUi, 3HAKOMBI C
OCHOBHOM JINTEPaTypOH, pEKOMEHIOBAaHHOM paboueit mporpaMMoil JUCITUTIIIUHBI; JOITYCTHBIIAM
MOTPEIIHOCTh B OTBETE HA TEOPETHUYECKHE BOIPOCHI W/WUIU TPH BHIOTHEHUH MPAKTHYECKHUX
3aJjaHul, HO OOsagaronIuii HeOOXOAUMBIMU 3HAHUSMHU JIJISl UX YCTPAHEHUsS MOJ PYKOBOJCTBOM
npernoaaBaress, TM00 HEMPaBUILHO BBIMOJHUBIIEMY MPAKTHYECKOE 3aJaHue, HO MO yKa3aHUIO
NPENoiaBareis BBIIOJHUBIIMM JIpyrue MPAaKTUYECKUE 3aJaHus U3 TOro K€ pasjeina
JTUCLUTIITUHBI.

OrneHka «HEYOBIETBOPUTEIHLHOY» BBHICTABIISIETCS CTYEHTY, OOHAPYKUBILIEMY CEPbE3HbIE
npoOenbl B 3HAHUAX OCHOBHOTO MaTepHalia W3YYCHHOW JUCIUIUIMHBI, JOMYCTHBIIEMY
MPUHLIMITAATIbHBIE OIIMOKY B BBHIITOJIHEHUU 3aJJaHUll, HE OTBETUBIIEMY Ha BCE BOIPOCHI OuieTa u
JIOTIOJIHUTEIbHBIE  BOIPOCHl M  HENPABWILHO  BBIMOJHUBIIEMY IPAKTHYECKOE 3a/laHHe
(HeTpaBWJILHOE BBIMIOJHEHHE TOJBKO MPAKTUYECKOTO 33aJaHUs HE SBISETCS OJIHO3HAYHOMN
NPUYMHOW JJI BBICTaBJICHUS OLIEHKH «HEYIOBIETBOPUTENIbHO»). Kak mpaBuiio, oOIeHKA
«HEYIOBJIETBOPUTEIBHO CTAaBUTCS CTYIEHTaM, KOTOpPbIE HE MOTYT MPOJOJKUTH OOy4YeHHE IO
oOpa3oBaTeNbHONW mporpamMme 0€3 JIOMOJHMUTENBHBIX 3aHATUH 1O  COOTBETCTBYIOIIEH
muctumuiiae  (GopMHpoOBaHHMST W pa3BUTHS  KOMIETEHIMM, 3aKpeIUIEHHBIX 3a JIaHHOM
JUCUUIIIMHOMN). OlLIeHKa «HEYIOBJIETBOPUTEIBHO» BBICTABISIETCS TAKXKE, €CIU CTYJEHT: IMOCIe
Hayaja SK3aMeHa OTKa3ajcsl ero claBaTh WJIM HApYLIWI IpaBHUiia COAa4yd 3K3aMeHa (CIHUCHIBAJ,
MOJICKA3bIBaJl, 0OMaHOM MBITAJICS MOJTYYUTH 00Jiee BEICOKYIO OIICHKY U T.II.

B 3a4eTHVYIO KHMKKY CTYJACHTA BBIHOCSITCS SK3aMEHAIIMOHHEIC OICHKH M0 JUCIMILINHE 3a 1-
2 KYPCBHI. B BBIITUCKY K JUIIJIOMY BBIHOCHUTCSA 5K3aMCHAIIMOHHAA OILICHKA 3a 2 KypcC.

6.3 TunoBble KOHTPOJIbHbIE 32JaHUSI UJIM HWHbIe MATepHAJIbl, He0O0OX0AUMBbIE I
OLEHKM 3HAHWIi, YMEHUIl, HABBIKOB H (MJH) ONBITA [EAATEJbHOCTH, XapaAKTEePHU3YHIIHX
sTanbl GopMHUPOBAHUA KOMIIETEHIUII B MpoLecce 0CBOEHMsI 00pa30BaTeJIbHOM MPOrpaMMbl
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Bonpocer o ¢hopmMupoBaHUIO M Pa3BUTHIO TEOPETHUECKUX 3HAHUI, MPETyCMOTPEHHBIX
KOMITETEHIMSIMU, 3aKPETJICHHBIMU 33 JUCLUUIUIMHON U3JI0KEHBI [0 COOTBETCTBYIOIIUM TEMaM B:
1. B.®. Yynecenko. COOpHUK 3aJaHUN MO CHEIUATBHBIM KypcaM BBICIIEH MaTeMaTHKH.
TunoBsle pacuérel. M.: Beicmas mkona, 2007. — 190c. Yynecenko, B.®d. CoopHuk
3aJaHUil 1O CHeluaJbHBIM KypcaM BbICIIEH MaTeMaTUKH (TUIOBBIE pPacyeThl)
[DnexTpoHHBIH pecypc] : yuebHoe nmocobue. — DnektpoH. naH. — CII6. : Jlans, 2010.
— 192 ¢. — Pexxum nmoctyma: http://e.lanbook.com/books/element.php?pll _id=433
2. Ky3Heunos, Jleonnn AntonoBny. COOpHUK 3aJaHMii 1O BbIcuIiei MaTematuke.Tumnossie
pacueTsl : yueoHoe nocodue / JI. A. Ky3nenoB .— UM3zn.12-e ucnp. — CII6. : Jlans, 2013
— 238,[2]c.
3amaun MO TPUOOPETEHHIO M Pa3BUTHUIO MPAKTUYECKUX YMEHMM, MPerlyCMOTPEHHbBIX
KOMITETEHIIMSIMU, 3aKPEIJICHHBIMU 33 JUCHUIUIMHON (IIpUMEpHl BOMPOCOB K MPAKTUYECKUM
3aHATHUSAM, JTa0OPATOPHBIM pabOTaM) U3JI0KEHBI IO COOTBETCTBYIOITUM TEMaM B:
1. Yynecenko, B.®. COopHUK 3amaHUil MO CleNHATbHBIM KypcaM BBICIIEH MaTeMaTHUKH
(TumOBBIE pacdeThl) [DIEKTPOHHBIN pecypc] : yueOHoe mocobue. — IIEKTPOH. JTaH. —
CII6. : Jlanb, 2010. — 192 C. — Pexum J0CTyna:
http://e.lanbook.com/books/element.php?pll _1d=433
2. Ky3Heunos, Jleonna AntonoBny. COOpHUK 3aJaHMii 1O BbIcuIiei MaTematuke.Tumnossie
pacueTsl : yueoHoe ocodue / JI. A. Ky3nenoB .— UM3zn.12-e ucnp. — CII6. : Jlans, 2013
— 238,[2]c.

Bormpocsl 110 3aKpeIIeHHI0 TEOPETUYECKUX 3HAHWM, YMEHUN U MIPAKTUYECKUX HABBIKOB,
IIPEyCMOTPEHHBIX KOMIIETCHIIUSAMU

OK3aMEHallMOHHAs MporpaMma
1 cemectp

Onpeaenurenu, CBOWCTBA, CIOCOOBI BRIUUCIICHHUS.

JInHenHbpIe onepauny HaJl BEKTOPaMH, HX CBOMCTBA.

CkansipHoe NMpou3BeeHUE, CBONCTBA, BHIYUCIICHUE.

BektopHoe npousBeneHne, CBOMCTBA, BEIYUCIECHHUE.

CwmermaHHOE MPOU3BEICHUE, CBOMCTBA, BRIYMCIICHHUE.

[T;mockocCTh, pa3inuHbIe BUJbl YPABHEHUS TTIOCKOCTH

a) YypaBHEHHME IUIOCKOCTH, IPOXOJSIIENd 4Yepe3 3aJaHHYyK TOYKY
MEPIECHANKYISPHO 3aJaHHOMY BEKTOPY,

8.0) ol1mee ypaBHEHHE IJIOCKOCTH,

Nk W=

9.B) ypaBHEHHE IUIOCKOCTH B OTPE3KAX.

10. PaccTossHuE OT TOYKH IO INIOCKOCTHU.

11.B3anMHOE pacIionoKeHue IIOCKOCTEN. Y CII0BU ITAPAJUICIIBHOCTH U
NEePHEHIUKYISIPHOCTH MIOCKOCTEM.

12.TIpsimasi B IpOCTPaHCTBE, Pa3IMYHbIC BU/Ibl YPABHEHUS MIPSIMOM.

13.06mee ypaBaenue mnpsimoii. [lepexos ot 0011ero kK KAHOHUYECKOMY YPaBHEHUIO.

14.B3anmMHO€ pacrnooKeHHUE NPSIMBIX. Y CIIOBUS NIEPIEHIUKYIISIPHOCTH,
NapajuieJIbHOCTH, IEPECECUEHUS MTPSAMBIX.

15.B3auMHO€ pacmnoioKeHUe MPSIMOU U TIIOCKOCTH.

16.Kpusbie BToporo nopsaka. Jmiunc. KanHoHnueckuil Buj, CBONCTBA.
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17.T'unep6ona. Kanonnueckuii BujI, CBONCTBA.

18.TTapabosa. KanoHn4eckuit Bu, CBONCTBA.

19.Matpuupl. JIuneiiHbie onepanyy HaJl MaTpULlaMH, UX CBOMCTBA.

20.Henuneiinble onepanuu HajJ MaTpuiiaMu (YMHOXKEHHE, TPAHCTIOPUPOBAHUE), UX
CBOMCTBA.

21.0O0parnas maTtpuna. Teopema cyliecTBOBaHMs, €JUHCTBEHHOCTb, CBOMCTBA.
MartpuuHsle ypaBHEHHS.

22.PeuieHne cuCTEMBI IMHEWMHBIX YPaBHEHUN MaTpUYHBIM MeTo10M. [IpaBuiio
Kpamepa.

23.Panr marpuusl. OnpeaeneHue, BEIUUCICHUE. DIIeMEHTapHbIe MPEe0Opa30BaHUS.

24.Cuctembl TMHEHHBIX ypaBHeHU. Teopema Kponekepa — Kanemiu o
COBMECTUMOCTH CHCTEM.

25.0aHOpOIHBIE ¥ HEOHOPOIHBIE CHCTEMEBI JINHEWHBIX ypaBHeHHH. O01Iee
peumieHue. @yHIaMEHTaIbHAs CUCTEMA PELIECHUMN.

26.JIuHeliHast 3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOPOB JINHEWHOTO MPOCTPAHCTBA.

27.ba3uc nuHenHoro npoctpanctsa. Pasmepnocts. Koopaunarel. [leficTBus Hag
BEKTOpaMH B KOOPJIMHATHOHN (opMme.

28. OyHKIMH, CIOCOOBI 3a1aHUsl. DJIeMEHTapHbIE () YHKIIHH.

29. IlocnenoBareabHOCTh, MOHOTOHHOCTh M OTpaHUYEHHOCTD. [Ipenen nocne1oBaTeIbHOCTH.
Teopemsl 0 mpezenax MOCIeJ0BATEILHOCTH.

30. IIpenen ¢pynkuu B Touke no Komm u no I'efine. [penen ¢pynkunn Ha G6ECKOHEYHOCTH.

31. [Ipenen cymMMBbl, MpOU3BEACHUS, YACTHOTO (PYHKITHH.

32. Teopema o mpejesie MPOMEKYTOUHON (DYHKITHH.

33. beckoHeyHO Masbie PYHKIIMU U UX CBOMCTRBA.

34. bunom HerotoHa.

35. 3amedaTenbHbIE TPEACIbI.

36. CymMa 1 npou3Be/ieHre OECKOHEYHO MaJloi U OTrpaHUYEeHHON (YHKIUH.

37. DKBUBaJCHTHEIC OECKOHEUYHO MaJjkble, Ta0IHIA.

38. HempepbIBHOCTH ()YHKIIMU B TOYKE.

39. OmHOCTOPOHHUE TIPENEIBI U OJHOCTOPOHHSS HEMPEPhIBHOCTh. Kiaccudukarus Touex
paspbIBa.

40. CpoticTBa (pyHKITUI, HEMTPEPHIBHBIX HAa OTPE3KE.

41. IlpousBoaHas, reOMETPUUECKUN U MEXaHUYECKUN CMBICI. Y paBHEHUE KacaTeIbHOU U
HOpMaJu K KPUBOU.

42. Muddepenunpyemocts, nuddepennman. Kputepuii nuddepenmpyemoctu.
HenpepsiBHOCTD muddepeHmnupyeMoit GyHKIIUH.

43. IuddepenurpoBanue cyMMbl, POU3BEACHUS, YacTHOTO. [luddepennmrpoBanue
OCHOBHBIX 2JIEMEHTapHbBIX (PYHKIIUH.

44. uddepenunpoBanue cinoxuoil pyHkuu. MaBapuanTHOCTh hopMbl Auddepernnaia.
HuddepennmpoBanne 00paTHON HYHKIIHH.

45. luddepennmpoBanne 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKITHIA.

46. ITlpousBoanpie BeICIIHX MOPsAKOB. Dopmyna JleitOHuIIA.

47. Tlapamerpuueckoe 3ananune Gpynkuit. JuddepennmpoBanue GyHKINMA, 3aTaHHBIX
napamerpuuecku. ['unepbonunyeckue GyHKINH.

48. Teopembl ®epma, Poss.

49. Teopemsl Jlarpanxa, Komm.
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50. [IpaBumo Jlonurans. CpaBHEHHE POCTa CTETICHHOM, JTorapuMHUYECKON U TTOKa3aTeIbHOU
GyHKUINH.

51. Teopema Teiinopa. @opmyina Teitopa ¢ octaTounbIM WwieHOM B popme [leano u
Jlarpanxa. @opmyna Telnopa 111 OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIHH.

52. MonotonHnble GyHKIHMH. [locTaTOYHOE YCIIOBHE MOHOTOHHOCTH.

53. DkctpemyMmbl. Heobxonnmoe yciaoBue skcTpemymMa. JlocTaTouHoe yciaoBUE SKCTpeMyMa.

54. BeimykiiocTh. J[ocTaToYHOE YyCIIOBHE BBITYKIOCTH.

55. Touku neperuda. Heo6xoaumoe ycnosue neperuda. JlocrarouHoe yciaoBue neperuoa.

56. AcumnToThl. IX HaX0KOCHHUE.

57. IlepBoobpa3zHas. HeonpeneneHHbIN HHTETPAN U €T0 CBOWCTBA.

58. Tabnwuiia mHTETpaoB. 3aMeHa MIEPEMEHHBIX U UHTETPUPOBAHUE T10 YaCTSIM B
HEOIIpEEIEHHOM UHTETpaJIe.

59. UnTerpupoBanue pallioOHATBHBIX (DYHKITHI.

60. IuTerpupoBanue ApoOHO-IMHEHHBIX ¥ KBAIPATUYHBIX HPPALIMOHATILHOCTEH.

61. UuTerpupoBanme paliioHaIBHBIX (DYHKIIMI OT CHHYCAa U KOCHHYCA. Y HUBEpCcabHas
TPUTOHOMETPHUUECKAs [T0ICTAHOBKA.

62. OnpeneneHHbli HHTETpa, ONpeIeICHUE U CBOMCTBA.

63. Teopema o nuddepeHpoBaHUN UHTETpasa 1o BepxHemy npenery. Popmyna Helorona-
JletiOHMIIA.

64. 3aMeHa NepEeMEHHON U MHTErPUPOBAHKE IO YACTSIM B OIIPEJIEIICHHOM UHTETpAJIE.

65. BeruuciaeHue ¢ moMoIIbI0 OMPEACIICHHOT0 HHTETpalla Mo e I0CKuX Quryp.

66. Beruncienne oo0beMa Tena BpalleHus U JUIMHBI KPUBOH.

67. HecoObcTBenHbie nHTErpaisl 1 u 2 pona. X BeunciacHUE.

68. OyHKIIMM HECKOJIBKUX NIEPEMEHHBIX: OIIPENIETICHHUE, IPEEIL, HEPEPBIBHOCTD, YaCTHBIE
MIPOM3BOIHBIE, IOJTHBIN AU(depeHIra, ypaBHeHnEe KacaTeIbHON TNIOCKOCTH U HOPMaJH
K ITIOBEPXHOCTH.

9K3AMEHALIMOHHASA TIPOT'PAMMA

2 cemecTp
l. JIBOMHBIE U TPOMHBIE HHTETPAJIbI, BBIYUCIICHUE B JIEKAPTOBBIX KOOPAUHATAX.
2. 3aMeHa IEPEMEHHBIX B KPATHBIX MHTETPAJIOB, BBIYMCICHUE B MOJSAPHBIX,
WIMHAPUYECKUX, CHEPUIECKUX KOOPIHHATAX.
3. UucnoBo# psj, cXoAuMOCTh, cymMma. I 'eomerpudeckuii psia. OO000ICHHBIHN
rapMoHudeckuii psa. HeoOXoauMpblii MpU3HAK CXOIMMOCTH.
4. JlocTaTouHble MPU3HAKKA CXOAUMOCTHU 3HAKOIOJIOKUTEIBHBIX PSAA0OB (TEOPEMBI

cpaBHeHwUs1, mpu3Haku [lamambepa, Ko, nHTerpagbHbIi).

5. 3HakornepeMeHHbIe psasibl. AOCOMIOTHAS U yCJIOBHAs cxoauMocTH. [Ipu3Hak Jleitoauia.
6. OyHKIHOHATBHBIE PsAbl. O0IACTh CXOAMMOCTH.

7. Crenennoii psia. Teopema Abens. UHTepBan u paqnyc CXOIUMOCTH.

8. CBoiicTBa CTENIEHHBIX PS/IOB.

9. Psin Tetinopa. Paznoxenue smeMeHTapHBIX (PYHKITUH.

10. OproronanbHble cucteMbl QyHKIMH. Tpuronomerpuueckuit paa. Psan @ypee. YcnoBus
Hupuxie, Teopema Hupuxie. Psg @ypbe A1 4eTHBIX U HEYETHBIX (DYHKITHIA.

11.  Kpusonuneitnsle unterpainsl 1 u 2 poga. @opmyna I'puna.

12. CxkansapHoe nosne. ['paqueHT 1 mpou3BOIHAs O HampaBiaeHuto. Bekropuoe nose. [Totok
BeKkTOpHOro noiisi. @opmyna Ocrporpaackoro-Iaycca.

13. Hupkynsiusa BektropHoro noiist. Potop. @opmyna Crokca.
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14. KommiekcHbie uncia, nercTBus B anredpandeckoit popme. ['eomerpudeckas
UHTEpIpeTanys, TPUTOHOMETPUYECKas M MoKa3aTtenbHas Gpopma. JleficTBus B
TPUTOHOMETpHUYECKO# opme, hopmyna MyaBpa, H3BJIedUeHUE KOPHEH.
15. Oynkuuu KomiuiekcHoro nepemenHoro (OKII), ux reoMmerpudyeckuii CMbICI.
16. Huddepennmposanne OKII, anamuruanocts. YcnoBus Komm-Pumana.
17. DneMeHTapHble PYHKIIUU U UX CBOMCTBA (eZ ,Lnz, sinz, cosz, shz, chz).
18.  KommiekcHblil HHTErpa, ero BerunciaeHue. urerpanbHas reopemMa Komn.
Wuterpanbuas ¢popmyna Komm.
19. Psn Teitnopa B komruiekcHo# obnactu. Psy Jlopana.
20.  M3ommpoBaHHBIE 0COOBIE TOUYKH, UX KIacCCH(pUKAIIHS.
21. [Tontoc, BBIUETHI, BRIYMCIECHUE BhIYETOB. OCHOBHAS TEOpEMA O BhIUETAX.
22. Teopema Komm o BeiueTax. BeiunciieHue HHTETpajgoB ¢ TOMOIIbIO BHIYETOB.
23.  uddepenunanbHble ypaBHEHH epBoro nopsaka. 3agada Komm, reopema Ko,
OO0r1iee 1 YacTHOE PeIICHUS.
24.  VYpaBHEHUS C pa3AeISIOMUMUCS IEPEMEHHBIMU, THHEHHbIC YPABHEHUS TIEPBOTO
nopsika, ypaBHeHUs! bepHymu, ypaBHEeHUs ¢ OTHOPOAHBIMU (DYHKIIUSMU, aITOPUTMBI PELICHHUS.
25.  uddepenumanbHble ypaBHEHHs N-ro mopsaka: 3agada u reopema Komu, obiee
YacTHOE pelleHusl. Y paBHEHUs, TOMYCKaloue TOHKEHUE MOpsIIKa.
26.  JluneliHas 3aBUCUMOCTb cucTeMbl pyHKIMHA. Onpenenurens BpoHckoro.
27.  Jluneiinpie omHopoaubie ypaBHeHus (JIOY). CtpykTypa oOmiero pemnieHus.
28.  Jluneiinbie HeogHopoauble ypaBHeHus (JIHAY). Ctpykrypa obuiero pemeHusi.
29. JIOLY c nocrossHEBIMU KO3 PUITMEeHTaMU. AJITOPUTM PEIICHUS.
30. JIHLY ¢ nocTtossHHBIMU KO3(p(PHULIMEHTaMHU U NTPaBOM YaCThIO CIICIIHATLHOTO BUA.

[Ton6op vacTHOTrO pemenus. MeToa Bapualuy TPOU3BOIBHBIX MTOCTOSHHBIX.

[Tpumepb! KOHTPOIBHBIX paboOT
1 cemecTp.
Jluneitnas ajareopa

BAPHUAHT Ne 1

3ajmaya 1. Beraucnuts 2B - E. Haiitu T0 13 npoussenenuiit AB unu BA, koTopoe nMeeT cMbICII.

[3 21 1 0 2
12 3 1T B=|0 -2 1
2 -3 -2

3amaya 2. BeaucauTh onpeneanuTeNb pa3ioKEeHUEM 0 2 CTPOKE U 3 CTOJIOITY.
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3amaua 3. Haiitu matpuily, oOpaTHYI0O OCHOBHOM MaTpPHIIE CUCTEMBI. PEIIUThL cHCTEMy METOI0M
00paTHOI MaTpHIIBI X, +Xx,+ 2x 3 = —4

4x,+x, +4x; =-3

3agauva 4. MccienoBaTh Ha COBMECTHOCTh. Pemuth MmeTonoMm ["aycca.

3x;, +2x,—4x; =8 X, +x,+x; =0
2x,+4x,=5x; =11 X, —x,+2x;=0
X, —2x,+x; =1 2x,+x; =0

3azmaya 5. Pemuth cuctemMy B 3aBUCUMOCTHU OT MapaMmeTpa C:

x+cy=1
—-cx+y=1

3agaua 6. Cymectsyer mu matpuua A [2x 2], taxas, uro A = —F ? Taxoit %e Bonpoc s
MaTPHIIBI A [3 X 3].

Ipenennt
BapuanTt 1
. X —4x* =3x+18 . Nx+13-24x+1 . COS3x—cosx
1. lim—; > 2. lim 3. lim >
=3 x° =5x"+3x+9 X3 Ixr -9 or o fgT2x
1
. sin(x*/ ) : e —e (14 x72% sinx
4. Ilim———— ey 5. lim———— 6. lim| ———
VAL =1 sin(x” —1) 1+x°5"
L, 2 g\
. arcsin” x . x—1) Q=
7. lim| ———— 8. lim 9. hm\/4c053x+xarctg(1/x)
x>0\ arcsin 4x x—1 X x—0
1 cemecTp.
HNHuTerpainsl

BapuanTt Ne 1

COSX 3dx

1 . .
g I T
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13 T
dx X
5) | ——; 6) |x-cos(3x+2)dx; 7) || 3sin——1 |dx;
Vg O o) )5[ =

8) V(t)=5t> —3t+2 (we), ty=1c, r=2c¢.5-2

9) D: y=x"+6, y=-5x. Sp-?

2 cemecTp.
Psaapl

Bapuanrt 1

1. UccnenoBaTh Ha CXOIUMOCTD Z n+1
| ] —the-Aln’ -1

n=2

o0

o0 n '
2. UccnenoBaTh Ha CXOAUMOCTD 2%
n=l1 n).

© n2
3. UccnenoBathk Ha CXOOUMOCTD Z 3 .
| 1n +1ilnn

o0
4. UccnenoBaTh Ha aOCOJIIOTHYIO U YCIIOBHYIO CXOJUMOCTh Z(—l)”

n=1

2n—1
3n

5. Haiit 0651acth cXOAMMOCTH psifa i@(_%( x+3)".
n=1 n-—

o0
6. Haititu cymmy psna Z (n+4)x".
n=0
7. Pasnoxuts B psag Teistopa 1o cTeneHsM x: Sin2 2x
0,5
8. Beruncnuts ¢ norpemHoctsio 0,01: I cos(zx2 )dx.
0

-1,-2<x<0,
9. Pa3noxwurts B pan Oypbe QyHKIMIO, 331aHHYI0 Ha nepuoae: f (x) =
3,0<x<2.

2 cemecTp.
Oo0ObikHOBeHHbIE MM depeHIHANbHbIE YPABHEHUS

Bapuanrt 1
3anaua 1. Pemuts ypasuenue 20xdx —3ydy = 3x” ydy — Sxy’dx.

3anaua 2. Pemmts 3amauy Ko ) + Y x4, y(1)=0.
X
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3amaua 3. Halitu uacTtHoe pemieHue ypaBHeHus y"—2)'+5y =0, yIOBIETBOpSIOLIEE
HaYyaJIbHBIM YCJIIOBUSIM y(O) =1, y'(O) =2.

3anaua 4. Penmnts 3amauy Komm  °yy" +1=0; y(1) =1, y'(1)=:/3/2.
3anmaua 5. Haiitu obmiee pemenue y” + y = 4cosx

1

COS X

3anaua 6. Haiitu o6mee peurenue 3" + y =

6.4 MeToauueckne MaTepualjbl, onpeaesimue Npoueaypbl OHeHUBAHUS 3HAHUIA,
YMeHHUil, HaBbIKOB W (WJIH) ONbITA JAeSATEJbHOCTH, XAPAKTEPHU3YIOIIUX IJTalbl
¢dopmupoBaHuss KOMIIETEH U

IIpouenypsl OLEHHMBaHUS 3HAHUM, YMEHHUMN, HABBIKOB, XapaKTEPU3YIOIIUX OTallbl
(GopMHpOBaHUS KOMIIETCHLIMH, HM3JI0)KEHbl B METOAMYECKUX PEKOMEHJALUSAX IO H3YYEHHIO
KypcoB: «Maremaruka», «BbIclias MaTemaTuka», B KOTOpPblE BXOASIT METOAMYECKUE
PEKOMEHJALNN K BBIOJHEHUIO PAacU€THBIX 3aJaHUM M 3aluTe J1JaOOpaTOPHBIX padoT, 3al1aHUi
HA CAMOCTOSITETILHYIO padoTy.

7. IlepeyeHb OCHOBHOI U IONOJHUTEJIbHOU Y4eOHOH JIMTEPATYPbI, HEOOXOAMMOI /1A
OCBOECHUS TUCHHUILINHBI

a) OCHOBHAS JIUTEepaTypa

1. Hazapos A.M., Hazapos W.A. Kypc MaremaTuku aias HeEMaTeMaTUYECKUX
CIIeNMaIbHOCTEN M HamNpaBJICHWH OakaiaBpuara: yuyeOHoe mocoOue ajisi By30B. M.:
Jlansb, 2011. - 566¢. 9BC: Hazapos A. M. Kypc MareMatuku ajis HeMaTeMaTH4YeCKUX
CIIENMATILHOCTEN W HampaBjeHuW OakanaBpuaTa [DIEKTpOHHBIN pecypc| : ydeOHOe
nocobue / Hazapos A. U., Hazapos 1. A. — Dnekrpon. gan. — CII06. : Jlans, 2011.
— 567 ¢. — Pexxum nmoctyma: http://e.lanbook.com/books/element.php?pll_id=1797

2. ConoBeéB WM.A., lleenés B.B., UepsakoB A.B., Penun A.IO. Ilpaktuueckoe

PYKOBOJCTBO K pEIICHUIO 3a/Jay IO BbIclIell MaremaTuke. KpaTHble MHTErpabl,

TeOpusi TOJs, Teopus (YHKIHH KOMIUJIEKCHOTO MEPEMEHHOTO, OOBIKHOBEHHBIE
muddepeHMaIbHbple  ypaBHeHUs: ydeOHoe mocobue mns BVY3os. CII6; M;
Kpacnopgap.: Jlanb, 2009. — 445¢c. OBbC: ConosbeB, 1U.A. [IpakTrueckoe pyKkoBOACTBO
K pEIIeHHIO 3a7ad Mo BbICIICH MareMaTHke. KpaTHble WMHTErpajbl, TeOpus IO,
TeopHsl PYHKIUH KOMIUIEKCHOTO MEPEMEHHOI0, OOBIKHOBEHHbIE U depeHInaibHbIe
ypaBHeHUs [DneKTpoHHBIH pecypc] : ydebnoe mocobme / U.A. ComoBbeB, B.B.
[lleBeneB, A.B. UepsakoB. — DnektpoH. nan. — CII6. : Jlanp, 2009. — 446 c. —
Pexxum noctyma: http://e.lanbook.com/books/element.php?pll_id=372

3. Mpiukuc A.JI. MaTteMatuka a1 TEXHUYECKMX BY30B: ClieliMaibHbIe Kypchl. M.: JIaHb,
2009. — 633c. A Takxke: Mpimkuc, A.J[. Maremaruka nis Texaumdeckux BY3os.
CrenuanbHbIe KypChI. [ DJIEKTPOHHBINA pecypc] : yueOHoe mocodue. — DIEKTPOH. /TaH.
—  ClIIo. : Jlanp, 2009. — 633 C. —  Pexum  pocryma:
http://e.lanbook.com/books/element.php?pll_id=282
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MM
Kpemep H.III. Teopust BepoSTHOCTEH M MaTeMaTWyeCcKash CTAaTUCTUKA: YUYEOHUK IS
By30B. — M: JOHUTU-JTAHA, 2007- 576¢.

0) 10MOJTHUTEIbHAS JIUTEepaTypa

1.

Uynecenko, B.®. COopHHK 3alaHMil MO CHEIUAIBHBIM KypcaM BBICIICH MaTeMaTHKU
(THmOBBIE pacdeThl) [DNEKTPOHHBIN pecypc] : yueOHoe mocobue. — DIEKTPOH. JaH. —
CIIo. : Jlans, 2010. — 192 C. — Pexum JOCTYyTIA:
http://e.lanbook.com/books/element.php?pll_id=433

banaun K.B. Martematuka [3mekTpoHHBIA pecypc] : ydebnoe mocobue / K.B. banaun,
B.H. bameikos, A.B. Pykocyes. - M. : FOnuutu-/ana, 2012. - 543 c¢. Pexxum ngoctyna :
http://biblioclub.ru/index.php?page=book&id=114423

[Tankun A.C. 3amaud ¢ pelieHUsIMH MO BBICIIEH MaTeMaTHUKE, TEOPUU BEPOSTHOCTEM,
MaTEMaTUYECKON CTAaTUCTHKE, MaTEMaTHYECKOMY IIPOrPaMMHUPOBAHUIO [3JIEKTPOHHBIN
pecypce] : yuebnoe nmocodue / A.C. lllankun, B.A. [llankuH. - 8-¢ u3a. - M. : JlamkoB u
Ko, 2013. - 432 c. Pexum JocTyna
http://biblioclub.ru/index.php?page=book&id=115811

[Ipenensl: MeToAMYECKHE YKa3aHUS K  pacueTHOMY  3aJaHHI0 [0 Kypcam
«Marematndeckuii ananu3» u «Marematuka». — Cmonenck: PO ¢umana 'OYBIIO
«MDU(TY)», 2010. -28 c.

. Metoauueckue ykazaHusi K pacuery no teme «OObIKHOBeHHbIE MU depeHIranbHbIe

ypaBHeHus» Jlennco B.H., Mazanos M.A. — Cmonenck, ®I'bOY BO «HUY MDBNy,
2015.-24 c.

[Ipaktukym no mucuuruinHe «Marematuka» BonkoBa HO.E., CrenenkoBa T.M. —
Cwmonenck, PI'bBOY BO «HUY M3BN», 2015.-63 c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. bapanoBa E, Bacunpea H, denoror B. Ilpaktuyeckoe mocobue mo BwICIIEH
MaTreMatuke. TumoBble pacuérel: ydeOHoe mocobue s cryaeHtoB. CIIO.:
[TUTEP, 2013. — 400c.

2. llpenenbl: MeTOAMYECKHME YyKa3aHUS K pPACUYETHOMY 3aJaHUI0 IO Kypcam
«Marematndeckuii ananu3z» u «Marematukay. — Cmonenck: PUO dunmana
T'OYBIIO «MBU(TVY)», 2010. -28 c.

3. Meronuueckue yka3aHus K pacdery 1o Kypcy «Teopus GyHKIHI KOMIUIEKCHOTO
MePEMEHHOTO U onepanronHoe ucuncienue» bookos B.M.- Cmonenck, 'OYBIIO
«MDU(TY)» ,2010. -34c.

4. Meroguveckue  ykazaHus K  pacdery mno  TemMe  «OOBIKHOBEHHBIC
nuddepennmanbpabie ypaBHeHuss» Jlenuco B.H., MazamoB M.S. — CwmoreHck,
OI'bOY BO «HNY MDN», 2015.-24 c.

5. Ilucemennsii [.T. KoHcreKT JIeKIM MO BBICHIEH MaTeMaTwkh. - M.: Aiipuc-
npecc, 2014. - 602c.

8. Ilepeyenb pecypcoB HHGPOPMAIHOHHO-TEJEKOMMYHUKANMOHHON ceTn «UHTepHeT»
HE00XOAUMBIX VISl OCBOCHHS AUCIHUIIJIMHBI

1. 1. OOpa3oBatenbHblii MaremaTudeckuii caiit EXPonenta.ru [3meKTpOHHBIH
pecypc] - Pexxum noctyna : http://www.exponenta.ru/
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2. EqWorld. Mup matemaTH4ecKUX YpaBHEHHM [AJNEKTPOHHBIA pecypc] - Pexum
nocrymna : http://eqworld.ipmnet.ru/indexr.htm

3. OOpa3oBatenbHblli MOpTal «MaTemaTuka IJisi BCEX» [dIEKTPOHHBIN pecypc] -
Pexum noctyna : http://math.edu.yar.ru/

4. Maremarnuecknii ¢dopym Math Help Planet [snextponnsiii pecypc] - Pexum
nocrtymna : http://mathhelpplanet.com/static.php

5. Cait xkadenpsr Beicuieid MmareMatnku CO MOU  [snexkTpoHHBIA pecypc]. Pexum
nocrymna: http://kaf-mat-sbmpei.ru

9. MeToaunuyecKkue YKazaHusd 1Jas oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

JlucuuIuInHa NMpelycMaTpUBaeT JIEKLIMU pa3 B HEJENI0, IPAKTUYECKUE 3aHATHE KAXKAYIO
Henenmo u jJabopaTopHble pabOThI B MEPBOM CEeMECTpe pa3 B JABe Henenu. M3ydeHue Kypca
3aBepIIAETCs IK3aMEHOM B Ka)KJIOM CEMECTPE.

VYcnemHoe wu3ydyeHue Kypca TpeOyeT TMOCeleHHs JIEKIMHA, aKTUBHOW paboThl Ha
IPAaKTUYECKUX 3aHATHSAX M JIAOOPAaTOpHBIX paboTax, BBINOJHEHHS BCEX YYEOHBIX 3aJaHHUU
MIPEINOAABATEINS], O3HAKOMJIEHUS C OCHOBHOM U JONOJHUTEIBHON JIUTEPATYPOH.

Bo Bpems JleKIuM CTyIeHT JODKEH BECTU KPATKUN KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JIEKLIMI MperoiaraeT NpocMOTp KOHCIIEKTa B TOT K€ JICHb I0CIIe
3aHATHH. Ilpm 3TOM HEOOXOOUMO MOMETUTh MaTepUallbl KOHCIEKTa, KOTOPBIE BBI3bIBAIOT
3aTpyAHeHus Ui noHuMaHus. Ilpu sToM oOyuarommiics NOJDKEH cTapaThCsl HAMTH OTBETHI Ha
3aTPy[HUTEIbHBIE  BOIPOCHI, HCIOJNB3YsS pPEKOMEHAyeMyl  Jjuteparypy. Ecmm ewmy
CaMOCTOSITENIFHO HE YAAloCh pa3o0paThCsi B Marepuaie, Heo0X0oAuMo COpMYIHPOBATH
BONPOCHl U OOpaTUTCA 3a MOMOLIbIO K IPENOAaBaTEN0 Ha KOHCYJIbTALMU WM Onnkaiien
JCKIIHH.

OOyuaronieMycst HEOOXOOUMO  PEryJlsipHO  OTBOAMTH BpeMsl Ul  [OBTOPEHUs
IpOIIGHHOTO MaTrepuaia, MHpOBepsis CBOM 3HAHMS, YMEHHS W HaBBIKM 10 KOHTPOJBHBIM
BOIIPOCAM.

IIpakTuyeckne (CeMHHAPCKHE) 3aHSATHS COCTABIISIOT BAKHYIO YacTh MPOQECCHOHATTBHON
HOATOTOBKH CTYJeHTOB. OCHOBHAsI LieJIb NPOBEICHUS MPAKTUYECKUX (CEMHUHAPCKHUX) 3aHATHH -
(OpMHpOBaHHE Yy CTYAEHTOB AHAIUTUYECKOTO, TBOPYECKOIO MBIIUIEHHUS ITyTeM NPUOOpPETEeHUs
NPAaKTHYECKUX HABBIKOB.

Mertoanueckue yka3aHus K IPaKTUYECKUM 3aHATHAM 110 JUCLUIUIMHE Hapsaay ¢ pabodei
nporpaMMoil u rpadukoM y4eOHOro mporecca OTHOCATCS K METOAMYECKUM JIOKYMEHTaM,
OIpeNIENAIOIUM YPOBEHb OPraHU3aLMU U KauyecTBa 00pa30BaTeIbHOIO IpoLiecca.

Conepxanue mnpakTHYecKuX 3aHsATHH (ukcupyercss B PIIJ B pasmene 4 Hacrosiuei
IIPOrPaMMBI.

Baxmueiimeidr cocraBisomeil  m000i  GOpMbI  MPAKTUYECKHX 3aHATUHA  SBISIIOTCA
ynpaxkHenus (3aganusi). OCHOBa B YNPa)XHEHUU - MPUMEP, KOTOPBIH pa30UpaeTcs ¢ MO
TEOPHH, Pa3BUTON B Jiekuuu. Kak mpaBuio, OCHOBHOE BHHMMaHHE yaeisercs (HOpMHUPOBAHUIO
KOHKPETHBIX YMCHMM, HaBBIKOB, YTO WM ONPEHCIACT COIACPKAHUE NEATEIBHOCTH CTYIEHTOB -
peuieHue 3anad, rpaguueckue paboThl, YTOUYHEHUE KATETOPUM U MOHATHI HayKH, SBIISIOIIAXCS
IIPEIITOCBUIKON MPaBUIIBHOIO MBIIUICHHS U PEYU.

[IpakTuyeckue (cCeMUHAPCKUE) 3aHATHS BBIIIOJHSIOT CISIYIOIIUE 3a/1a4H:

CTUMYJHMPYIOT PEryJsSIpHOE H3Yy4CHME PEKOMEHIYEMOH JIMTEpaTypbl, a TaKke
BHHUMAaTEJIbHOE OTHOILIEHUE K JIEKIIMIOHHOMY KYpCY;

3aKpeIUIAIOT  3HaHUSA, IOJY4YEeHHble B IpolLecce JIEKIMOHHOro O0y4eHus u
CaMOCTOSITENIbHOW PabOThI HA/1 JIUTEPATYPON;

pacimpsoT 00bEM IPOPEeCCHOHATBHO 3HAUNMBIX 3HAHUHN, YMEHUH, HABBIKOB;

IIO3BOJISIFOT POBEPUTH IPABUIILHOCTH PaHEE MOJIYYEHHbIX 3HAHU;
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MPHUBHUBAIOT HABBIKHA CAMOCTOSITEIbHOTO MBIIUICHHSI, YCTHOTO BBICTYIIJICHHUS,

CIOCOOCTBYIOT CBOOOJHOMY OIIEPHPOBAHUIO TEPMUHOJIOTHEH;

MPEJOCTABISIOT  MPEMOJABATEI0  BO3MOXHOCTh CHCTEMAaTHYeCKH KOHTPOJIHPOBATH
YPOBEHb CaMOCTOSTENILHOW PabOThI CTYJCHTOB.

[Ipr mOArOTOBKE K MPAKTHYECKUM 3aHSATHUAM HEOOXOJUMO MPOCMOTPETh KOHCIIEKTHI
JeKIMA M METOAMYECKHE YKa3aHUs, PEKOMEHJOBAaHHYIO JIMTEparTypy IO JaHHOW TeMme;
MOJITOTOBUTHCS K OTBETY Ha KOHTPOJIHHBIE BOIIPOCHI.

B Xozxe BBHIMONHEHWS WHAMBUAYAJIBLHOTO 3a/laHUs MPAKTUYECKOTO 3aHATHUS CTYACHT
TOTOBHT OTYET 0 pabote (B mporpamme MS Word wnu nro60oM ApyroM TEKCTOBOM penakTtope). B
OTUYET 3aHOCATCS PEe3YyIbTAThl BBITOJHEHUS KaXKIOTO IyHKTa 3afaHusi (CXEMBbI, Juarpammbl
(rpaduku), TaOMUIBI, pacueTbl, OTBETH HA BOIMPOCHI MYHKTOB 3a/JaHMs, BBIBOABI H T.II.).
[TpumepHsIit 06pazer; opopmiIeHHS OTUETa UMEETCsl y IPEroiaBaTels.

3a 10 MUH 10 OKOHYAHMS 3aHATHUS MPENoAaBaTeb MPOBEPSIeT 00BEM BBIMOJHEHHON Ha
3aHATUH pabOTHI U OTMEYAET Pe3yJIbTaT B paboyeM KypHaje.

OcraBmiviecss HEBBIMIOJHEHHBIMU ITYHKTBI 33JJaHHUS TPAKTHYECKOTO 3aHSTHS CTYACHT
00s13aH /10/1€7aTh CAMOCTOSITENIBHO.

[Tocne mpoBepkH OTYeTa MPETMOAABATENb MOXKET MPOBOJUTH YCTHBINH MM MHCHMEHHBIN
OINPOC CTYJEHTOB JUIsl KOHTPOJS YCBOGHHS UMH OCHOBHBIX TEOPETUYECKHX M MPAKTHUYECKUX
3HAaHUI MO TeMe 3aHTHS (CTYICHTHI JOJDKHBI 3HATh CMBICH TOJIYYEHHBIX UMH PE3yJIbTaTOB U
OTBETHI HA KOHTPOJIbHBIE BONPOCHI). 1o pe3ynbpratam mpoBEpKH OTYETa U ONPOCA BHICTABISETCS
OIICHKA 32 TIPAaKTUIECKOE 3aHSATHE.

JlaGopaTopHble paGoThl COCTABIAIOT BaKHYIO 4YacTh MPO(ECCHOHATBHOM MOATOTOBKH
cryneHToB. OHHM HampaBJIeHbl Ha OKCIEPHUMEHTAIBHOE MOITBEPIKICHUE TEOPETUYCCKUX
NOJIOXKEHHH U (hopMHUpoBaHE yIEOHBIX U MPOPECCHOHATIBHBIX MPAKTHYECKUX YMEHHH.

BeimonmHeHUE cTyeHTaMu JIAOOpaTOPHBIX PadOT HANPaBIICHO Ha:

0000111eHrEe, CUCTEMATU3aLUIO0, YIIIyOJIeHHe, 3aKpeIUIeHUE TOJTYYEHHBIX TEOPETUYECKUX
3HAHWI M0 KOHKPETHBIM TeMaM JHUCITUTLINH;

¢dbopmHpoBaHKE HEOOXOIUMBIX MPOPECCUOHATBHBIX YMEHUH 1 HABBIKOB;

JIMCIUTITMHBI, 1O KOTOPBIM TUIAHMPYIOTCS JIabOpaTOpHBIE pabOThl U HX OOBEMBI,
OTIpeACIIAI0TCS pabouMH YIeOHBIMHU TUTAHAMHU.

Meroandeckue ykKazaHHs 1O MPOBEIACHUIO JTAOOPATOPHBIX pabOT pa3pabdaThIiBalOTCS Ha
cpok neiictBus PITJ] (ITIT) u BkiIrogaror:

3arjaBue, B KOTOPOM yKa3bIBaeTCs BU paboThI (1abopaTtopHas), ee MOopsIKOBBIA HOMED,
00BeM B yacax ¥ HAMMEHOBAHIE,

11e7Ib PaboTHI,

IpeaMeT U cofiepikaHue padoThl,

000pyI0BaHUE, TEXHUIECKHE CPEACTBA, HHCTPYMEHT;

MOPSAIOK (TIOCIIEIOBATENLHOCTD) BBIMOJTHEHHS paOOTHI;

MpaBujia TEXHUKH O€30MacHOCTH W OXpaHbl Tpyaa MO0 JaHHOM pabore (IO
HEOOXOUMOCTH ),

oOmue mpaBuia K 0pOpMIIEHUIO padOTHI;

KOHTPOJIbHBIC BOTIPOCHI U 33/I1aHNUS;

CIIUCOK JIUTEPATYPHI (1T0 HEOOXOAUMOCTH ).

Conepxanue nabGopatopHbelx pabot ¢ukcupyercs B PIIJI B pazmene 4 Hacrosen
POTPaMMBI.

[Tpu myanupoBanuu 1a6OPATOPHBIX PaOOT CIEMyeT YYUTHIBATh, YTO HAPSAIY C BEAYIICH
IENBI0 - TIOATBEPKICHHEM TEOPETHYECKUX TMOJOXKEHUHW - B XOJE BBHINOJHEHUS 3aJaHHid Y
CTYACHTOB (DOPMHUPYIOTCSI NMPAKTHUYECKUE YMEHHMS M HAaBBIKM OOpalleHUs ¢ J1abopaToOpHBIM
000pyIOBaHUEM, aIMapaTypod W Mp., KOTOPHIE MOTYT COCTAaBJIATH 4YacTh MPOodhecCHOHAIBHOM
MPAKTUYECKOW TMOJATOTOBKU, a TaKXKE HCCIEAOBaTEIbCKME yMEHHUs (HAOI0/aTh, CPAaBHHUBATH,
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aHAJIM3UPOBaTh, YCTAHABJINBATh 3aBUCUMOCTH, A€IaTh BBIBOABI U 00OOLICHUS, CAMOCTOSTENBLHO
BECTH UCCIIeIOBaHUE, OPOPMIIATH PE3yIbTATHI).

CocraB 3amgaHuii s J1abOpaTOpHOW pabOTHl JOKEH OBITh CIUIAHWPOBAH C TaKUM
pacueToMm, 4YTOOBI 3a OTBEIEHHOE BpEMs OHM MOIJM OBITh KAa4eCTBEHHO BBIOJHEHbI
OOJIBIIMHCTBOM CTYJCHTOB.

Heo0XoauMbIMU ~ CTPYKTYpPHBIMH ~ DJIEMEHTAaMH  JIaOOpaTopHOW  paboThl, TOMHUMO
CaMOCTOSITEJIbHOW ~ JESATEIBbHOCTH  CTYJCHTOB,  SIBISAIOTCA ~ WMHCTPYKTaX, IMPOBOAMMBIN
IpernojiaBaTesieM, a TaK)Ke OpraHu3anusi OOCYXJIEHUS HUTOrOB BBIMOJHEHUS J1a0opaTOpHOM
paboTHI.

BrimonHenuio n1abopaTopHbIX padoOT MpeAlIecTBYeT MPOBEpKa 3HAHMN CTYAEHTOB — MX
TEOPETUYECKON TOTOBHOCTH K BBIIIOJHEHHUIO 3aJaHHUS.

[Topsmox mpoBeneHus Jda0OPaTOPHBIX PpadoOT B ILEJIOM COBHANACT C MOPSAKOM
IPOBE/ICHUS MPAKTHUECKUX 3aHATHHA. [IoMUMO COOCTBEHHO BBINOJHEHMs PAOOTHI AJIs KaKIOH
nabopaTopHOil paboThl MpeaycMOTpeHa MpoLeAypa 3alMThl, B XOA€ KOTOPOH MpenojgaBaTeib
IPOBOJUT YCTHBI WJIM NHUCbMEHHBIH ONpPOC CTYAEHTOB Ui KOHTPOJS IOHUMAaHMs
BBITIOJIHEHHBIX WMMH WM3MEPEHUH, NMPaBHJILHOW HHTEPIPETAlUU TOIYYEHHBIX pe3ylbTaTOB WU
YCBOEHHSI MU OCHOBHBIX TEOPETUYECKUX U MPAKTUYECKUX 3HAHUH 110 TEME 3aHSATHS.

[Ipu moAroToBKE K 3K3aMeHy B JIONIOJHEHUE K U3YUYEHUIO KOHCIIEKTOB JICKIIHHA, YUeOHbIX
MOoCOOW W CIIaifIoB, HEOOXOAMMO TOJIb30BATHCSA yU4€OHOH JIUTEpaTypoi, pEeKOMEH/I0BaHHOU K
HacTosmel nporpamme. lIpu MoAroToBke K 3K3aMEHY HY)KHO M3YYUTh TEOPHUIO: OMpPECTCHHS
BCEX MOHATMH M TOAXOAbl K OLEHMBAHUIO JI0 COCTOSHHUS IIOHMMaHUS MaTepuajia Hu
CaMOCTOSITENIFHO PEIIMTh 110 HECKOJIbKY THIOBBIX 3a/1au U3 Kakaoi Tembl. [Ipu pernenun 3anau
BCerja Heo0X0AUMO YMETh KaUeCTBEHHO MHTEPIPETUPOBATH UTOT PELLICHMUS.

CamocrositesbHas padora crygenToB (CPC) no qucuumimHe UrpaeT BaXxHYO pojb B
X0JIe BCero yueOHoro nporecca. Meroauueckue MaTepualibl U peKOMEHAALNHN Ui 00eCIeueHMs]
CPC roroBsTcs nmpernoiaBaTeseM U BbIJAIOTCS CTYICHTY.

10. Ilepeyenb WHGPOPMANMOHHBLIX TEXHOJIOTHMH, HCHOJb3yeMbIX NPHU OCYHIECTBJICHUU
00pa3oBaTe/ILHOIO MpoLecca MO0 [UCHUILIMHE, BKJKYAs IepedyeHb MNPOrpaMMHOIO
o0ecriedyeHUs1 1 MH(POPMAIMOHHBIX CIIPABOYHbBIX CHCTEM (IIPH HEOOXOAUMOCTH)

[Tpu mpoBeicHNY JTeKIMOHHBIX 3aHITHN HE MPEIyCMaTPUBACTCS HCIIOIB30BAHUE CUCTEM
MYJIbTHUMEIHNA, KOMIBIOTEPHBIX YUEOHUKOB, YU€OHbIX 0a3 JaHHBIX, MOACIHPOBAHHUS, TECTOBBIX U
KOHTPOJMPYIOIIUX MPOTPaMM, TUIIEPTEKCTOBBIX CHCTEM, POTPaMM JICJIOBBIX U U T.II.

[Ipu mnpoBeneHun Ja0OPATOPHBLIX PadOT TPEIyCMATPUBACTCS — HCIIOJIH30BAHHE
KOMIThIOTEPHBIX YU€OHUKOB, YI€OHBIX 0a3 JaHHBIX, MOJICTUPOBAHMS.

11. Onucanume MaTepUAJIbHO-TEXHHMYECKOH 0a3bl, He0OXOAUMOM /JI OCYUIeCTBJICHHS
00pa3oBaTeIbLHOIO MPoIecca MO0 JMCHUILIHHE

JleKIIHOHHBbIE 3aHATHS TI0 JJAHHOHN JUCIUIUIMHE MPOBOISITCS B ayIUTOPHIX (Prutrana.

IIpakTnyeckue 3aHATHSA 110 JAHHON TUCIUTUIMHE TPOBOASTCS B ayAUTOPHSIX (huHaa.

JlaGopaTopHble palGoOTBI 1O JAaHHOW JUCHUIUIMHE TpoBoaaTcs B Jyad. Ne A-8,
ocHamenHoii I1K, ¢ ucrosgp30BaHNeM MaKETOB CUMBOJIBHOM MaTEMAaTHKH.

)

Asrop: 1.¢.-M.H., ipodeccop % Masanos M.41..

3aB. Kadeapoii: I.T.H., JIOLEHT == Jenucos B.H.
[Iporpamma ono6pena Ha 3acenanuu kadeapst BM 29.08. 2016 roxa, mpotokos Ne 1
CornacoBaHo:
3aB. xkadenpoit BT
npodeccop ®enynos A.C.
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