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Pabouast mporpamma muciuIuiHG! "HHCIeHHBIE METOb!" IO HANIPABJICHUIO MOATOTOBKH (cnenuansHocTH) "TpukianHas
MaTeMaTHKa 1 nHpopMaTHKa" HamnpasieHHOCTH (mpodwtio) MadopmannonHo-ynpasnendeckue rexHonorun I'bOY crp. 4
BO «Uenl'Y»

1. IEJIX OCBOEHUSA JNCITUILIJIMHBI

HCJ'H) OCBOCHUS NTUCHUIIUHBI COCTOUT B U3YYCHHUHU KIIACCUYCCKUX MCTOHNOB PCHICHUA MAaTCMATUYCCKUX 3a/1a4 C ITIOMOIIbIO
BBIYMCITUTEILHON TEXHUKHU.

3az1aanI/I H3Y4YCHUA JUCHHUIIINHBI SABJIAOTCS:

1. OBJ'IaZ[eHI/Ie Teopneﬁ YHUCJICHHBIX MCTOA0B 10 BCEM OCHOBHBIM pa3aciiaM 9TON JUCHUTIIUHBI.

2. OBJ'IaZ[eHI/Ie MPAaKTUICCKUMU HaBbIKAMHU UCCJICAOBAHHA METOA0B Ha MPEAMET NPUMCHCHU S UX K KOHKPCTHOP‘I BBIYMCIIUTEIIBHON
3anave.

3. OBJ'IaZ[eHI/Ie HaBBIKAMH BBIYUCIICHH HAa OBM B paMKax n3ydacMbIX YUCJIICHHBIX METOJOB.

PCSyJ'ILTaTLI O6y‘{eHI/I$I IO IMCHUIUIMHE HAIIPaBJICHBI HA JOCTUXKCHUEC UHANKATOPOB, COOTBETCTBYIOIIUX KOMITETCHIINMN: YK-3, OHK-Z,
OIIK-3

VK-3.1. JleMOHCTpHPYET MOHUMAHUE THIIOIOTUH U (HaKTOPOB (POPMHUPOBAHHS KOMAH/, JIUIEPCTBA U CIIOCOOOB COUATBLHOTO
B3aMMOJCHCTBHS.

YK-3.2. OcymiecTBisieT B3auMoieiicTBIE C APYTUMHU YIEHAMU KOMaH/IbL, B T.U. y4acTBYeT B 0OMeHe nH(opMaluel, 3SHaHUAMU U
OIIBITOM.

YK-3.3. ImMeeT onbIT ydacTusi B KOMaHHOI pabore.

OIIK-2.1. Nmeet NpPEACTaBIICHUEC O CYIIECTBYHOIIUX 0a30BBIX MATEMATUYCCKUX METOAAaX U CUCTEMAX IIpOrpaMMHUpPOBaHUs,
TPUMCHACMBIX IS pa3pa60TKH 1 pcajin3daliiu aJIrOPpUTMOB PCIICHUA IPUKIIaAHBIX 3a/1a1

OIIK-2.2. ,ZIGMOHCTpprCT YMEHHUC NPUMEHATHL MAaTEMAaTUICCKUE METOABI U CUCTEMBI ITPOrpaMMUPOBAHUA [JIs1 PCIICHUA IIPUKIIa JHBIX
3aJga4

OIIK-2.3. FImeeT HaBBIKY pa3pabOTKH ¥ MPUMEHEHUS aJITOPUTMUUECKUX M [IPOrPaMMHBIX PELICHUM

OIIK-3.1. imeet mpezcTaBieHne 00 U3BECTHBIX MATEMATHUECKUX MOIENISX, IPUMEHSIEMBIX IS PEIICHHUS 33124 B 00JIaCTH
PO eCCHOHATBEHOM e TeNEHOCTH

OIIK-3.2. JIeMOHCTpUpYyeT yMEHHS IPUMEHSATh M MOTU(DUIIMPOBATh MATEMaTUIECKIE MOJICIIN JUTSl PEIICHUS TIPUKIIAIHBIX 33124

OI1K-3.3. IMeet npakTHYECKHUiil OMBIT MPUMEHEHHS U BBIMIOJTHEHUS] MOIU(PUKAIIMHA MATEMATUHICCKUX MOJICIICH ISl pEICHHSI
MIPUKJIAIHBIX 33714

2. MECTO JUCIMIIYIMHBI B CTPYKTYPE OIIOII

Huxn (pazgen) OIMOIT: K.M.02.05

2.1 TpeGoBaHus K NpeABAPUTE/ILHOI MOATOTOBKE 00y4al0LIerocsi:

W3ydenne naHHON TUCHUILIMHBI Oa3UpyeTcs Ha Kypcax MaTeMaTHYeCKOro aHaIn3a 1 anreOphl, aHaTUTHYECKOH reOMETpHUH,
nH(OPMATHKH, TPOrPAMMHUPOBAHHSL.

YpaBHeHHs MaTeMaTHYeCKOH (HU3UKU

MarteMaTHYECKUM aHaIn3

Anrebpa

I'eomerpust

Beenenue B mporpamMmupoBaHue Ha si3bike Python

2.2 IncuMnJMHbI M NPAKTHKH, IS KOTOPBIX OCBOEHHE JAHHOM THCIUIIUHBI (MO1YJI51) HE00X0AUMO KAK NMpe/llecTBYolLIee:

[NomyyeHHbIE 3HAHKS MOTYT HAWTH MPUMEHEHHUE B JII000H 007acTH NPUKIAAHON MaTeMaTHKY, QU3NKK, TPH YUCICHHOM PELICHUH
MIPUKJIA/IHBIX 33]1a4 MaTEMaTH4eCKOro MOJIEIUPOBAHUSI.

dusnka

Mexanuka >KUJKOCTH U rasza

3. KOMIIETEHIIY OBYYAIOIIET OCSI, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUILIMHBI
(MOJYJIST)

YK-3: Cnioco0eH ocylecTBISITh COUMAILHOE B3aUMO/IeliCTBHE U Peau30BbIBATH CBOI0 POJIb B KOMAaH/Ie

3HaTh:

CrnocoObI B3aUMOJEHCTBHUS ¢ YIACTHUKAMHU KOMaH/IBI B IIporiecce paboThl HaJl IPOSKTOM B 00JIACTH YUCIEHHOTO MOACIUPOBAHUS

YMmeTh:

OCYLICCTBIIATH BSaHMOHGﬁCTBHe C yYaCTHUKaMH1 KOMaH/bI B IPOLECCE pa6OTBI HaJ IPOCKTOM B 0071aCTH YHCIICHHOTO MOAEIUPOBAHUA

© ®I'bOY BO «Yenl'V»




Pabouast mporpamma muciuIuiHG! "HHCIeHHBIE METOb!" IO HANIPABJICHUIO MOATOTOBKH (cnenuansHocTH) "TpukianHas

MaTeMaTHKa 1 MHpopMaTHKa" HanpasieHHOCTH (mpodmio) Madopmannonno-ynpasnendeckue rexHonorun I'bOY cTp. 5

BO «Uenl'V»

Baagern:

HaBbIKaMM pa6OTI>I B KOMaH/Z€ B IIpoLecce pa60TI>I HaJ IPpOCKTOM B 00J1aCTH YHCIIEHHOT O MOACINPOBAHNS

OIIK-2: CnocoGeH HCIO0/IB30BATH M AJANITUPOBATH CYIIECTBYIOLINE MATEMATHYECKHE METOAbI H CHCTEMbI

IMporpaMMHupOBaHUuA NI pa3paﬁonm 1 peaTn3alui AJropuTMOB PECINCHUA NMPUKJIIATHBIX 32424

3HaTh:

KIIAaCCUYCCKUC MCTOAbI YUCIICHHOI'O PCHICHUS CUCTEM JIMHEHHBIX aJ'IFCGpaI/I‘ICCKI/IX ypaBHeHPIfI; OCHOBHBIE CITOCOOBI
HWHTCPIIOJIMPOBAHUA (byHKIII/ISI; OCHOBHBEIC (I)OpMyJ'[LI HpI/I6J'II/I)KeHH01"O BbIYUCJICHUS UHTCTPAJIOB; OCHOBHBIC (bOpMyJ'H;I YUCICHHOI'O
ﬂH(i)(l)epeHHI/IpOBaHI/ISI; KIIaCCUYCCKHUC METOABI PCIICHUA HEJIMHEUHBIX ypaBHeHI/Iﬁ U CUCTEM; OCHOBHBIC MCTOAbI PCIICHUS 3aJa4n
Komm JJIA OOBIKHOBEHHOI'O L[I/I(b(bepeHI_[I/IaJ'II)HOFO YpaBHCHUS IEPBOI0 MOPsAJAKa KaKk B OJTHOMEPHOM, TaK 1 B MHOI'OMEPHOM
MPOCTPAHCTBE; pa3HOCTHBIC METOAbI PCHICHUS KPACBBIX 3a1a4 It OOBIKHOBEHHBIX Z[I/I(l)(l)epeHHI/IaHBHBIX ypaBHeHI/Iﬁ BTOpPOro
nopsaakKa,; pa3HOCTHBIC CXEMBbI JI1 OCHOBHBIX ypaBHeHI/Iﬁ MaTEeMaTUYECKON (1)I/I3I/IKI/I.

YMmeTh:

CTy)leHT JAOJDKCH YMETh IPUMCHATH METOAbI YUCIICHHOI'O aHaJIM3a ISl PCIICHUA NIPUKIAAHbIX 3a/lad, ITMCaThb KOMIIBIOTCPHBIC
MporpaMmsl, p€ajn3yrolue OCHOBHBIC aJITOPUTMbI YUCJICHHBIX METOI0OB.

Baapern:

HaBbIKaMH ITPUMCHCHUSA aJITOPUTMOB YHCJIICHHBIX METOAOB B HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH..

OIIK-3: Cnoco6eH mpuMeHsITh 1 MOAU(UIIMPOBATH MAaTEMATHYECKHE MOJIeJIN IJIs1 PellIeHHsI 32/1a4 B 00JIaCTH

npodeccnoHaILHOM AeATeJILHOCTH

3HaTh:

METOABI YUCJICHHOI'O PCIICHUA BEIYUCIIUTEIIbHBIX 3a/1a4 B 00J1aCTH MAaTEMATUYECKOTO MOJCIUPOBaHUA

YMmeTh:

MNPUMCHATH METOABI YUCIICHHOI'O PCIICHUS BbIYUCIUTEIIBHBIX 3a1a4 B 00J1aCTH MaTEMaTHYECKOr0 MOICINPOBAHUA

Buaagern:

HaBbIKaMHU YHUCJICHHOI'O PCIICHUS BbIYHUCIMTCIIBHBIX 3a1a4 B 001acTH MaTEMaTUIECKOT'O MOJCIUPOBaHUA

B pe3yabTare 0CBOCHUS TUCHHUIIIMHBI oﬁyqammnﬁm AOJIXKCH

3.1

3HaTh:

3.11

CriocoObl B3aUMOJICHCTBHS ¢ y4aCTHUKaMH KOMaH]IbI B TIpoLiecce paboThI HaJl MPOSKTOM B 00JIaCTH YMCICHHOTO
MOJICITHPOBAHHS,

3.1.2

KJIACCHYECKHE METO/IbI YHCIEHHOI'O PELICHHUs CUCTEM JIMHEHHBIX alredpandeckuxX ypaBHEHHI; OCHOBHBIE CIIOCOOBI
MHTEPIONNPOBAHMS (QYHKINS; OCHOBHBIE HOPMYIIBI IPHOIMKEHHOTO BEIYMCIEHNS HHTETPAIOB; OCHOBHBIE (DOPMYJIIBI
yucieHHoro auddepeHunpoBanys; KIaCCHUECKHe METO/IbI PEIICHHUS HETMHEHHBIX YPaBHEHNUH U CHCTEM; OCHOBHBIE
MeTofb! pentenus 3aaaun Kommu i oOpikHOBEeHHOTO TuddepeHnnansHoro ypaBHEHUs IEPBOro MOpsAIKa Kak B
OJJHOMEPHOM, TaK 1 B MHOTOMEPHOM NPOCTPAHCTBE; Pa3HOCTHBIE METOABI PELLICHHs KPAaeBbIX 3a1ay Jyis
OOBIKHOBEHHBIX U} depeHInanbHbIX YpaBHEHUH BTOPOTo NOPSIKA; PA3HOCTHBIE CXEMBI [UIsl OCHOBHBIX yPaBHEHUH
MaTeMaTHYeCKOH (GU3UKU, METO/IbI YHCIEHHOTO PEIICHUS BEIYUCIUTENbHBIX 33724 B 00J1aCTH MAaTeMaTHIECKOI0
MOJIEJINPOBaHUS

3.2

YMmeTh:

3.2.1

MIPUMEHSTh METO/Ibl YUCIIEHHOTO aHAIM3a [Vl PEIIEeHHs NPUKIaIHbIX 3a]a4, IMCaTh KOMIBIOTEPHBIE IIPOrPAMMBI,
peanu3yroliie OCHOBHBIE aJITOPUTMBbI

3.2.2

YHCJICHHBIX METOAO0B, OCYIICCTBIATH B3aMMOJICHCTBHE C Y49aCTHUKaMHU KOMaHIBI B IIPOLECCE pa60T1>1 HaJ IIPOCKTOM B
001aCTH YHCICHHOIO MOIOCIINPOBAHMA.

3.3

Baagern:

3.3.1

BJIa/Ie€T OCHOBHBIMU METOJJaMH YHCIIEHHOI'O aHAJIN3a, HABBIKAMU YHCIIEHHOTO PELICHUS BBIYUCIUTENIBHBIX 3a/1a4 B
o0nacTi MaTeMaTHIECKOro MOJISTMPOBAHHMS, HABBIKaMU pabOTHl B KOMaHJIE B Iporiecce paboThl HaJl IPOEKTOM B
00JIaCcTH YN CICHHOTO MOJIETTMPOBAHUSL.

4. OFBEM JUCHHUIIIMHBI (MO YJISA)

OOuwas TpyooemKocTb 7 3ET

Yacos 1o ygeOHOMY mmany @ 252 Bunbl koHTpONIs B ceMecTpax:
B TOM YHCIIE :

ayAuTOpHbIE 3aHATHS © 112 9K3aMEeHbI §

caMmocTosTenbHas pabora : 104 3aueTsl 7

4acoB Ha KOHTpoib : 36

© ®I'bOY BO «Yenl'V»




Pabovast mporpamma muciuIuiHEG! "HHCIeHHBIE METOb!" IO HANIPABJICHUIO MOATOTOBKH (cnenuansHocTH) "TpukianHas

MaTeMmarHka 1 nHpopmaTika" HanpasiaeHHOCTH (podmtio) MudopmanmonHo-ynpasieHueckue Texuonormu ®I'bOY BO cTp. 6
«enl'Y»
5. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI (MO Y JIST)
Kon HaumeHoBaHMe pa3/ieioB H TeM /BUJL 3aHATHS/ Cemectp | Hacos JInTeparypa
3aHATHS [ Kvpe
Paznen 1. UncieHHble MeTOABI pellleHUsl  3a/1a4  JIMHEHHOi ajaredpbl.
11 Beenenne. MeTonp! peleHs CHCTeM JIMHSHHBIX ypaBHeHHH /JIex/ 7 10 |JI1.1JI1.2J12.1 J12.2
J12.3
213233
1.2 MeTozp! peleHust CHCTeM JINHEHHBIX ypaBHeHHi /J1ab/ 7 12 | JI1.1J11.2J12.1 J12.2
J12.3
213233
1.3 [Meroxs! penenns cucTeM JHHEHHBIX ypaBHeHUH /Cp/ 7 30 [JI1.1J11.2J12.1 J12.2
J12.3
3213233
Pa3nen 2. UnTepnionnpoBanue (QyHKIMii.
2.1 IlocraHoBKa 3a/1aui HHTEPIONUPOBAHUS. OCHOBHBIE HHTEPIONSALIUOHHBIE 7 6 JI1.1JI1.2J12.1 JI12.2
dbopmyaer. /Jlex/ J12.3
213233
2.2 INocTpoeHne HHTEPNONAINOHHEIX hopmyi. /J1ad/ 7 6 JI1.1 JI1.2J12.1 JI2.2
J12.3
2132233
2.3 |Uurepnonupopanue ¢hyHkumii /Cp/ 7 10 | JI1.1J11.2J12.1 J12.2
J12.3
2132233
Pazges 3. UncjieHHOe MHTerpupoBanue u 1uddepeHuupopanue
3.1 UucnenHoe HHTErpupoBaHue U TuddeperunpoBanue /Jlex/ 7 6 JIT.1 J11.2J12.1 J12.2
J12.3
D12233
3.2 UucnenHoe MHTErpupoBaHue u quddeperunpoBanue /J1ad/ 7 12 (JI1.1 J11.2J12.1 JI2.2
J12.3
D19233
3.3 UucnenHoe uHTErpupoBanue u nuddepenuupoanue /Cp/ 7 20 [ JI1.1JI1.2J12.1 JI2.2
J12.3
D12233
Pa3nen 4. Meroasbl penieHUsi HeJIMHEHHBIX YPABHEHH .
4.1 MerTobl pellieHus] HelMMHEHHbBIX ypaBHeHHi /JIek/ 7 4 JIL.1 J11.2J12.1 J12.2
J12.3
D132233
4.2 MerTonbl pellieHUs] HelTMHEHHbBIX ypaBHeHHi /J1a6/ 7 6 JIL.1 J11.2J12.1 J12.2
J12.3
D132233
4.3 MerTopbl pellieHUs] HelMMHEHHbIX ypaBHeHui /Cp/ 7 12 (JI1.1 J11.2J12.1 JI2.2
J12.3
D132233
Pa3pen S. UncieHHble MeTOABI pellieHUs] 00bIKHOBEHHBIX
nu¢¢epeHINATbHBIX YPABHEHH.
5.1 UucneHHble METO/IbI pellieHHs OOBIKHOBEHHBIX qU(depeHInaIbHBIX 7 10 [ JI1.1J11.2J12.1 JI2.2
ypaBHeHuit. /JIex/ J2.3
D132233
5.2 YucneHHble METOIBI pellicHHs OOBIKHOBEHHBIX qU(depeHIHaTbHBIX 8 10 [ JI1.1 J11.2J12.1 JI2.2
ypaBHeHuit. /J1a6/ J2.3
D132233
5.3 YucneHHble METOIbI pellicHHs OOBIKHOBEHHBIX MU(depeHIHaTbHBIX 8 12 (JI1.1 JI1.2J12.1 JI2.2
ypaBHenwuit. /Cp/ J2.3
D132233
Pasnen 6. UncieHHble MeTOABI pellleHUs 3aa4 MaTeMaTu4yeckoi Gpuznku.
KoHneuHo-pa3HOCTHBIE METOIBI.
6.1 UucneHHbIe METOIBI pelIeHNs 3a1a4 MaTeMaTiHdeckor gpusuku.  /Jlek/ 8 20 JI1.1 J11.2J12.1 JI2.2
J12.3
31 352 33 B4

© ®I'bOY BO «Yenl'V»
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6.2 YrcrieHHbIe METOIbI PEIIeHHs 3aJa9 MaTeMaTHIecKoi Gusnku.  /J1ab/ 8 10 [JI1.1JI1.2])12.1 J12.2
J12.3
012233

6.3 YrcrieHHbIe METOIbI PEIIeHHs 3aJa4 MaTeMaTideckoil pmuku.  /Cp/ 8 20 |JI1.1JI1.2]12.1 J12.2
2.3
213233

6.4 DKk3ameH /DK3aMeH/ 8 36 JI1.1 J11.2712.1 J12.2
2.3
2122933

6. ®OH/l OLIEHOYHbIX CPEJICTB

6.1. IlepeueHb BH/I0B OLlCHOYHBIX CPEJCTB

Komnoxksuym 1

Komnoksuym 2

JlabopaTopHbie paboTs! 1-12

ITpoBepka BemeHUs TeTpaIH
DK3aMeHalMOHHAsI KOHTPOJIEHAs padoTa

6.2. TunoBble KOHTPOJIbHBIC 32/TaHUA U HHBIC MaTEPUAJIbI I Telcymeﬁ aTTeCTalnm

Borpockl k KOJUIOKBUYMY 7 cemMecTp

. Aurroputm Metona ["aycca.

. Merozn nporoHku.

. Meron urepanyii pelieHns: CUCTEMBI JIMHEHHBIX ypaBHEeHUH. JlocTaTouHOE yciaoBre cXoauMocTH. OIeHKa MOrpeIHOCTH.
. Meron Sko6u. JloctaTo4HOE YCIOBHUE CXOAMMOCTH.

. Meron npocroii urepauuun. Teopema o CXOAUMOCTH.

. Meron 3eiinens. JlocratouHoe yclIOBHE CXOAUMOCTH.

. Meron MMHUMaIIBHBIX HEBS30K. Teopema 0 CXOIUMOCTH.

. MHorounens! YeOsI11ena.

SIBHBII UTEPAIIMOHHBIA METOJI C YeOBIIIICBCKUM HAOOPOM MapaMeTpOB.

. IToctaHOBKA 331241 MHTEPIIONUPOBAHUSL.

. Nateprionsimonnas ¢popmyna Jlarpanka.

Onpezernenue pasieneHHoi pazHoctu. Marepnionsiuonnas ¢popmyna HeroToHa .

. O1eHKa NOrpemHOCTH UHTEPIOIUPOBAHUSL.

. OnTUMaNbHBIN BHIOOP y3JIOB MHTEPIIOIUPOBAHUSI.

. Onpezenenne KyOU4eCKoro CruiaiHa.

. [lonsitre kBagpaTypHOU POPMYIIBI.

. KBagparypHas ¢opmyna npsiMOyroIbHUKOB H €€ TIOPSAOK TOYHOCTH.

. KBanparyphas ¢opmysna Tpanenuid 1 ee mopsi 0K TOYHOCTH.

. KBangparyphas ¢popmysna CumMriicoHa U ee mopsJOK TOYHOCTH.

. KBagpartypHslie hopMynbl HHTEPHIONTALMOHHOrO TUA. DopMyIIb! 11 KO3()GUIMEHTOB. Y TBEPKACHNUS O TOYHOCTH.
. KBanparypusie popmynsl ['aycca. Kputepuii TouHOCTH.

. CyIiecTBOBaHHE M €IMHCTBEHHOCTh KBapaTypHbIX Gopmyn [aycca.

. CBoiicTBa kBajpatypHbix ¢popmyi [aycca.

24. Tloctpoerue GopMyi YUCICHHOTO TU(PEPESHIUPOBAHHS METO/IOM HEONPEICICHHBIX KO3 (QUIIMEHTOB, MOTPELTHOCTh
aTNMpPOKCUMAIINH [IEPBOU U BTOPOH pa3sHOCTHON TPOU3BOIHOM.

Tunesl 3a1a4.

1. Haiitu yucno urepanuii, HeOOX0AUMOE JUIsl TOCTHKCHUSI 3aJAHHOM TOYHOCTH ~PEIICHHSI CUCTEMbI JINHEWHBIX YPaBHEHUH.
2. Haiitu mar cerku h, obecrieunBaromuii  3aIaHHYIO TOYHOCTh ~ KBaJpaTypHOU (popMyIbl.

3. MccnenoBath MOPsI0K TOUHOCTH KBaIPATYPHOI (OpMYJIbI.

4. Haiitu nopsiok anmpokcumManuu  TudQepeHnaIbHOro onepaTopa.

5. ToctpouTtsb GopMyITy YHCIEHHOTO TU(PEepeHINPOBAHUS, TOUHYIO Ul MHOTOWIEHOB CTETICHH N.

O 001N DN KL —

[N T O I N R N B

CrtpykTypa Ounera.

1. TeopeTryeckuii BOIpoc -5 6ayioB
2. TeopeTryeckuii BOIpoc -5 6ayioB
3. TeopeTnueckuii BOnpoc -5 0aioB
4.3amaya - 5 OaywioB.

Bomnpocs k komutokBuymy 8 cemectp
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. Meroa npocroii urepanuy perieHys HeNMHERHOro ypaBHeHus. JlocTaTOYHOE YCIIOBHE CXOIUMOCTH.

. Meron penakcauuy pelleHus! HETUHEHHOrO ypaBHEHHUS.

. Meron HeroroHa. /locTaTroyHoe yCIIOBHE CXOOAUMOCTH.

. Momudukammu Merona HeloToHA: cirydaif KpaTHOTO KOPHS, MOJH(HIIPOBAHHEINH MeTox HEI0TOHA, METOT CEKYIIHX.

. Meroznpl pelieHus CUCTEM HETMHENHBIX ypaBHEHUN: METO uTepauuii, Meron HeroToHa.

. Meroapl pelieHus CucTeM HEJIMHEHHBIX YPaBHEHUN: HeNUHEHHbIe MeToAbl SIko0u u 3elnens.

. Meron Ditnepa perenust 3amaun Komu 1yt 00BIKHOBEHHOTO () (hepeHIIHaNBEHOTO YPaBHEHHS, €r0 IOPSIOK AIIIPOKCHMAIIIH.
. Onpenenenue meronos Pynre-Kyrra. Teopema o cxoquMocT.

. OnpeneneHue MHOIOIIArOBOrO  Pa3sHOCTHOIO METOo/a peleHus 3agaun Komu.

10. INorpeimHocTs anmpoKCUMaly MHOIOIIATOBBIX PA3HOCTHBIX METO/IOB.

11. Teopema 0 CXOOUMOCTH MHOIOIIArOBOIO Pa3HOCTHOI'O METOAA.

12. IlocTpoeHne pa3HOCTHON CXEMbI HHTEIPO-UHTEPIOILUOHHBIM METOAOM. Iopsiiok anmpokcuManuy U Mopsi0K TOUHOCTH.
13. IlpuMepsl pa3HOCTHBIX CXEM Ul YPaBHEHUs TEIUIONPOBOAHOCTH. Y CJIOBUSL YCTOHYUBOCTH, ITOJy4E€HHbIE METOAOM I'apMOHHUK.
AOGCONIOTHAS U yCIIOBHAsI yCTOMUUBOCTb.

O 001N N K W —

14. Annpoxcumarnys, KOppeKTHOCTb U CXOJMMOCTb Pa3HOCTHBIX CXEM.
15. Pa3HoctHas 3anava {upuxie s ypaBHenus [lyaccona.

Twrel 3amau

6. Haiitn mar cetku h, obecrieynBaronmii - 3aJaHHYIO TOYHOCTh ~ KBaJpaTYpHOH (OpMyIBL.

7. ViccnenoBaTh MOPSIIOK TOYHOCTH KBaApaTypHOH (GOPMYJIBL.

8. Haiiti nopsinok anmpokcumanuu  auddepeHuansHoro oneparopa.

9. Ioctpouts (opmy:ny unciaeHHOro audGepeHIPOBAHNS, TOYHYIO IS MHOTOWICHOB CTCIICHH 1.

10. TIpn KakuX 3HAYCHHAX MapaMeTpa CXOAMTCS METO PEIAKCAIMH TS HAXOKIICHUS KOPHS HEeJIMHEHHOTO YpaBHECHHS?

CrtpykTypa Ouiera

5. Teopetnueckuii Bonpoc -5 0aioB
6. Teopetnueckuii Bonpoc -5 0aioB
7. TeopeTnueckuii Bonpoc -5 0aioB
8.3amaua - 5 Gayios.

[Tpumep nabopaTopHoii paboThI

JlaGopaTopHas padora 1

Tema: DneMEeHTHI TEOPUH MTOTPELUTHOCTEH

3ananue 1. Okpyriss yucia 0 TpeX 3Ha4Yalmx nudp, onpeaeaIuTb aOCOTIOTHYIO A U OTHOCUTENBHYIO O TIOTPEITHOCTH MOJTYYEHHBIX
MIPUOJIMKEHHBIX YHCEIL.

3aganue 2. OnpenenuTs aOCOMOTHBIE MOTPEITHOCTH CIIEAYIOUINX TPUONMKEHHBIX YUCEN 110 MX OTHOCUTENBHBIM MOTPELIHOCTSIM.
3ananue 3. OnpenenuTb KOJTUUECTBO BEPHBIX (P B YUCIIE X, €CIIM U3BECTHA €ro aOCOJIFOTHAS MOTPEIIHOCTb.

3ananue 4. OnpenenuTb KOJTUYECTBO BEPHBIX U(P B YUCIIE, €CIIM U3BECTHA €r0 OTHOCUTENBHAS MOTPEIIHOCTb.

3ananue 5. BeIuucauTh 3HaUCHUS CISAYIONUX (YHKIUI IPHU yKa3aHHBIX 3HAUCHUSAX apryMeHnTa. Onpeaenuts abCoNMIOTHBIC 1
OTHOCHTENBHBIE TIOTPEITHOCTH PE3YIbTaTOB, CINTAs BCE 3HAKU MCXOTHBIX JAHHBIX BEPHBIMU.

3ananue 6. Beraucnuth 3HaUCHHUS CIeIYIONUX (YHKIUI MPU YKa3aHHBIX 3HAYCHHUAX TIep eMEeHHBIX. OnpenenTh a0COMIOTHBIC
OTHOCHTENBHBIE TIOTPEITHOCTH PE3YIbTAaTOB, CINTAs BCE 3HAKU MCXOTHBIX JAHHBIX BEPHBIMU.

6.3. TunoBble KOHTPOJbHbIC¢ BOIIPOCHI U 3alaHUsA AJI l'lpOMe)RyTO'lHOﬁ aTTeCTanuu

KonTtposnbHbIe BOIIPOCH! K 3K3aMEHY.

UYncieHHBIE METO/BI PEIICHNS CHCTEM JIMHEITHBIX alnreOpandeckuX ypaBHEHUH.

1. Anropurm merona I'aycca.

2. Brruncnenue onpeaenuTens MaTpUIbl 1 00paTHOW MaTpPHIIBL.

3. Meroz pOroHKH.

4. Meron urepanuii pereHus CUCTeMbl TMHEHHBIX YpaBHEHUN. JlocTaTouHOE ycaoBUe cX0AUMOCTU. OLeHKa NOrPELIIHOCTH.
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5. Meron SIxko6n. [locTaTo9HOE YCIIOBUE CXOIIMOCTH.

6. MeTon mpocToi UTepaLuy PELIeHUs] CUCTEMbI IMHENHBIX ypaBHEHUH. Teopema 0 CXOAUMOCTH.

7. Meton 3eiinens. JloctaTouHOE yCI0BHE CXOAUMOCTH.

8. Meroa MUHUMANBHBIX HEBA30K. TeopeMa 0 CXOJUMOCTH.

9. MHoro4ieHsl YeOblesa.

10. SIBHBII NTEpaIMOHHBIH METO] C YeOBIIEBCKMM HA0OpOM mapamMeTpoB. Teopema.0e3 10Ka3aTenbCTBa.

VHTepnonupoBaHue u NpHOIIKeHne GYHKIHIL.

1. IloctaHoBKa 3a/1a4y MHTEPIIOIUPOBAHMS.

2. NateprionsimonHas Gopmyna Jlarpamka (BBIBO).

3. UaTepnonsammonHas ¢popmyna HeloToHa (BBIBOL).

4. OueHka NOrpelHOCTA UHTEPIIOIUPOBAHUSL.

5. OnTUManbHbIHA BEIOODP Y3JI0B UHTEPIONUPOBAHUSL.

6. uTepnionupopanye cruiaifHaMy. Beinucats cucreMy ypaBHEHHH.

YncieHHOE HHTErPUPOBaHKE U U DEpEHIINPOBAHHE.

1. IlonsiTHE KBaApaTYpHOH (OPMYIIBL.

2. KBazparypHas ¢popmyiia NpsIMOYTrOJIbHUKOB U €€ IOPSA0K TOUHOCTH.

3. KBagpatypHas opmyna Tpaneuuii 1 ee nopsiioK TOUHOCTH.

4. KBaznparypHas ¢popmysa CUMIICOHA U €€ TOPAI0K TOYHOCTH (0€3 T0Ka3aTeIbCTBA).

5. KBagpatypssle popMyIIbl HHTEPIOIALIMOHHOTO THIa. DopMyInbl 1711 K03 GHULUEHTOB. Y TBEPKICHHUS O TOYHOCTH.
6. Kagparypusie popmynsl ['aycca. Kpurepuii TouHOCTH.

7. CymecTBOBaHHE U €JUHCTBEHHOCTh KBaJpaTypHbIX hopmya ["aycca.

8. CpoiictBa kBajapatypHbix Gopmyn [aycca.

9. TloctpoeHue Ghopmyil YUCIEHHOTO MU GEpEeHIIMPOBAHU METOIOM HEONPEICTICHHBIX KO (UIMEHTOB, MOTPEUTHOCTh
alpOKCUMAIUY IIEPBO U BTOPOM pa3HOCTHOM ITPOU3BOIHOM.

Pemennie HenuHeWHBIX ypaBHEHUM.
1. Meron npocToii urepauy peuieHust HeMMHEWHOro ypaBHeHus. JloCTaTOuHOe YCIOBHE CXOIAUMOCTH.
2. Meron HeroroHa. JlocTaTrouHoe YCIIOBHE CXOJMMOCTH.

YucneHHble METObI pelIeH s OObIKHOBEHHBIX AU(PepeHINaNbHbIX YPaBHEHHUH.
1. Meron Diinepa pemenus 3a1auu Ko a5t 0ObIKHOBEHHOTO JU(epeHIIaIbHOr0 YPaBHEHNUS, €0 TOPSIOK aAlPOKCUMAIIHH.
2. Mertonsl Pynre-Kyrra, omHONapaMeTpuyeckoe CeMeCcTBO 2 MopsiiKa allpOKCUMAIIUH. .

3. Teopema o cxonumocTu MeTo0B PyHre-Kyrra.

4. MHorouaroBsle pa3HOCTHBIE METO/IBI pelIeHuUs 3a1auu Komm: ycIoBus p-ro Mopsiaka arnpOKCUMALIHH.

Pa3HOCTHBIE METO/IBI peIlICHHS 33/1a4 MAaTEMAaTHYeCKON (hPU3UKH.

. Anmpokcumarys, KOppeKTHOCTh M CXOAUMOCTD PA3HOCTHBIX CXEM.

. Paznoctnas 3amaua upuxime ans ypaBuenus Ilyaccona.

. YcioBus ONOKUTETBHOCTH KO UIIMESHTOB.

. [Ipuaumun makcumyma.

. ChencrtBus U3 MPUHLUIIA MAKCHMYyMa.

. Teopema cpaBHEHHS U €€ CIIEICTBHUSI.

. YCTOHYHBOCTH OMHOPOJHOM pa3HOCTHOU 3a/aun [{upuxiie o TpPaHUYHOMY YCJIOBHIO.

. YcToH4nBOCTh pa3HOCTHOM 3amaun J{uprxiie mo rpaHIYHOMY YCIOBHIO U TIPABOM YacCTH.

. Pa3HOCTHBIE CXEeMBI /151 ypaBHEHHUS TEIUIONPOBOAHOCTH. [IprMephl. Y CTOMYHBOCTh CXEMBbI C BecaMu (0e3 J0Ka3aTelibCTBa).

O 001N L b LN —

[Ipumepsl 5K3aMeHalMOHHBIX 3a1a4

1. Haiitu mar cerku h, odbecneunBaromuii Tounocts 0.001  kBagpaTypHO#t popmyasl CHUMIICOHA 151 BBIYMCIICHHS HHTErpalia

2. Haiiti mopsI0K anmpoKCUMAIIHH OTiepaTopa  Pa3HOCTHBIM BEIPAKEHHEM

3. Hoctpouts hopmyy uncieHHOro au hepeHIpPOBaHUS, TOUHYIO 11 MHOTOUJICHOB CTETICHH 2 , JISl BBIYUCIICHHS 10 CHCTEME

y3ioB 0, h, 2h.

4. HaiiTn 9ncio urepamuii, HeoOX0AUMOe TSl JOCTKeHHs 3a1aHHoi ToqHocTH €=0.001 perneHns cucTeMbl  METOIOM UTEpallHid.
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[pumep 3K3aMeHaIOHHOTO OMIIeTa
Buner 1

1. Meton nporonku. JlocTaTOYHbIE YCIOBUSL YCTOHYUBOCTH MIPOTOHKH (C JOKA3aTENbCTBOM).

2. OueHka NOrpeHOCTH UHTEPIIOIUPOBAHUSL.

3. TlonsTne KBagpaTypHOH (HOPMYIIHI.

4. Haiitu mar cerku h, obecrieunBaromuii TogHocts 0.001  kBampaTypHOH (GOPMYIIBI IPSIMOYTOIBHUKOB JUISl BEIYHUCICHAS
HHTErpana.

6.4. Kpurepuu oueHUBaHUS

7 cemectp
INocemenue nadbopaTtopHsIx 3aHsaTuil - 10 6anios
Benenue terpaau - 10 6annos

Brimonnenue nabopaTopHeix pabot - 1o 10 6ayioB 3a Kaxayro:
JIabopaTopHas padora Ne 1

JlabopaTophas pabora Ne 2

JlabopaTophas patora Ne 3

JlabopaTophas pabora Ne 4

JlabopaTophas padora Ne 5

JlabopaTopHas pabora Ne 6

JlabopaTophas pabora Ne 7

JlabopaTopHas pabora Ne 8

Uroro 100 Gamnos.

3auer BhICTaBIISIETCA IPU HAJTMYUK He MeHee 60 OaioB

8 cemectp.
Benenue tetpagu 10 Ganos
[Nocermienue nekuuii 3a 06a cemectpa - 10 Gamios

Beimonnenue nadopatopHeix pador 1o 10 6ayios.
JlaGopaTopHas padora Ne 1

JlaGopaTopHas padora Ne 2

JlaGopaTopHas padora Ne 3

JlabopaTophas pabora Ne 4

Komnokeuym Nel - 20 Gaysio

KomnokBuym No2 - 20 6anios

DK3aMEHAIMOHHAs! KOHTPOJIbHAst paboTa - 25 GanoB
HUroro -- 125 6annos

Kputepuii mnocraHOBKHM HTOrOBOM OIIEHKH (8 cemecTp):

25-49 (6annoB — BHICTABISETCS OIICHKA “HEY/IOBICTBOPUTEIILHO,
50— 69 GanIoB — BBICTABIISAETCS OIICHKA “yJOBJIETBOPUTEIBHO”,
70 — 90 GasIOB — BBICTABIISICTCSI OLICHKA ““XOPOIIO”,

91 — 125 6anoB — BEICTABISIETCS OLIEHKA “OTJIMYHO”.

Kputepuu orniennBanusi  1a00paTopHOi paboThI

MakcumanbHbIi 6ayut 32 oiHY J1abopaTopHyto padory — 10 6amios.

9-10 6annos: [IponenaHbl Bce MpeBapUTENbHBIC IIOCTPOSHHUS, PeoOpa3oBaHus U oleHKH. Hanrcana nporpaMma o0riero Bua,
MO3BOJISIFOLIAST PELIATh 3a0a491 U3 HEKOToporo kinacca. [IpousseeHa nposepka. CTyIeHT pa3dUpaercs B mporpaMMe U CIocoOeH ee
MOJTU(HITUPOBATE.

7-8 6asmnoB: [Ipomenanbl Bce OCHOBHBIC MPEABApUTENbHBIC TOCTpoeHuUs. Hamncana mporpamMma 0011ero Bua, MO3BOJSIOLIAs PEIIaTh
3a7a4u U3 HEKOToporo kinacca. [Iponssenena nposepka. CTyaeHT pa30upaeTcs B mporpamMmme

3-6 6ayutoB: Hanmcana paboTaroias mporpaMma Jijisi pelieHusi KOHKpeTHo# 3anaun. [IponsBenena npoBepka. CTyIeHT pa3oupaercs B
nporpamme u crocodeH ee MomuduuupoBats. [IpeaBapuTebHbIC BBIKIAAKA MOTYT OTCYTCTBOBATh

0-2 6ayna : TIporpamma He paboTaeT WM CTYJCHT HE pa30upaeTcs B mporpamMmme.

KpuTepnn oneHNBaHHS KOJIIOKBHYMa

MaxcuManbHBIH 0amt 32 KOJIUTOKBIYM — 20 6ayutoB. DToT 6ait ckiiagsiBaeTcs n3 6aioB, HOTYICHHBIX 32 KaXKIbIH TEOPETHUECKUH
Bompoc. B 6unere — 4 TeopeTnuecknx Bompoca 6e3 10Ka3aTeNnbCTBA.

KpuTepnu oneHNBaHHS TEOPETHIECKOTO BOIPOCaA

MaxkcrumanbHbIN 6ajul 32 OTBET Ha TEOPETHYECKUI BOIIPOC — 5.

5 6amnoB: JlaHBI aKKypaTHBIE ONIPEACICHIUS 1 YeTKHE (POPMYITHPOBKU TeopeM, CBOHCTB. OOBACHEHEI Bce 0003HAYCHHS,

© ®I'BOY BO «Uenl'V»




Pabovast mporpamma muciuIuiiHGL "HHCIeHHbIe METOIb!" 10 HAIIPABJICHUIO ITOATOTOBKH (creruanbaocTh) "[Ipukmagnas
MaTeMmarHka 1 napopmaTuka" HanpasieHHOCTH (Tpodmmo) Madopmannonno-ynpasnendeckue TexHonornu @I'50Y BO crp. 11
«enl'Y»

Y4JacTBYIOIIME B OTBETE.
4 6amna: JlaHbI aKKypaTHBIC ONPEIETICHHS U YeTKHE (GOPMYIHPOBKU TEOPEM, CBOUCTB. He 00BsICHEHBI HEKOTOPbIe 0003HAYEHHSI.
B03MOXHBI He3HAYHUTENEHBIE HESICHOCTH B U3JI0KEHUH.

3 6amma:  OnpeneneHus U GOPMYIHPOBKH B IIEIIOM IPHUBEICHBI, HO COAEPXKAT He3HAUNTEIIbHBIC HETOYHOCTH, HEIOCTAaTOYHAS ICHOCTh
N3JI0XKEHUS

0-2 6ayuta: OTBET Ha BOIPOC OTCYTCTBYET MIIM COACPIKUT  ONpEIeIeHUs U (QOPMYITUPOBKH, COACPKAIINE 3HAYUTEIIBHBIC OIINOKN

Kputepun oneHNBaHMS SK3aMEHAIIMOHHON KOHTPOJIIBHOH paOOTHI

MaxkcuMabHBIH 0asu 3a 9K3aMEHAIMOHHYIO KOHTPOJIBHYIO padboTy — 25 6ayutoB. ITOT 6ajuI CKiIagbIBaeTCs U3 0alIOB, TIOMYdeHHBIX
3a KaXIbIH TeopeTHYecKuii Borpoc. B Gmiere — 1 TeopeTHaeckuii BOIPOC ¢ T0Ka3aTeIbCTBOM U 3 TEOPETHYECKUX Bompoca 0e3
JIOKa3aTeJIbCTBA.

Kputepru orieHHBaHHs TEOPETHUECKOTO BOMPOCa C I0KAa3aTeIbCTBOM
MaxkcuManbabiil 6amn  — 10.

9-10 GasyutoB: [laHEI aKKypaTHBIC ONPE/ICTICHHS M TOJPOOHBIC TOKAa3aTeIbCTBA TEOpeM, CBOIMCTB. OOBSICHEHBI BCe 0003HAYCHHS,
YUYaCTBYIOIIIUE B OTBETE.

7-8 6ayutoB: JlaHbl ompeneneHus M JOKa3aTelbCTBA TEOpPEM, CBOMCTB. He 00bACHEHBI HEKOTOpBIE 0003HaUEHHs. BO3MOXKHBI
HE3HAYNTEJIbHbIC HESICHOCTH B M3JI0KCHUH.

3-6 GasuioB: OnpeseneHus U 10Ka3aTeIbCTBA B IIEIIOM MPUBEACHBI, HO COICPKAT HE3HAUNTEIbHBIC HETOYHOCTH, HEJJOCTATOYHAS
SICHOCTh M3JIOKEHUs. BO3MOXHO, HE IPUBE/ICHBI JI0KAa3aTENILCTBA.

0-2 6ayuta: OTBET Ha BOIPOC OTCYTCTBYET MIIM COACPIKUT  OMPEICIICHHS ¥ (POPMYIUPOBKH, COCPIKAIINC 3HAUUTESIIBHBIC OLIHOKH

KpI/ITepI/II/I OLCHMUBAHUSA TCOPETUIECKOTO BOIIPOCa 0e3 JOKa3aTcibCTBa AHAJIOTUYHBI KPUTCPUAM JIs KOJUIOKBHUYMaA.

Kpurtepuu OrleHHBaHUsI BEICHUS TETPAIH

9-10 GanoB: B Terpamu oTpaXkeHbI BCe MpeBapUTEIbHbIE TTOCTPOEHHUS, Tpeodpa3oBanus u olieHKH. CTyneHT OnecTsie pa3oupaercs B
TEOPHH 110 TEME JIA00PATOPHOH PabOTHI.

7-8 6aynoB: B Terpanu oTpakeHbl BCe OCHOBHBIC TIPEIBAPUTENBHBIC IOCTPOCHUSI, IPpeoOpazoBaHus 1 OlleHKU. CTYIEHT XOpOIIo
pasbupaercs B TEOpUH 110 TeMe J1abopaTopHOi paboTEI..

3-6 6ayuioB: B Terpanu oTpakeHbl HEKOTOpBIE MPEABAPUTENIbHBIE MOCTPOeHUs. CTYICHT YIOBICTBOPUTENBLHO pa30UpaeTcsi B TCOPHH
10 TeMe JIAOOpaTOPHOI PabOTHI..

0-2 Ganna: B Terpaau He OTpaskeHbI MPeIBAPUTENLHBIC TOCTPOCHHS ITH CTYJICHT HE pa30upaeTcs B TEOPHH 10 TeMe JIabopaTOpHOM
paboTHL..

7. YYHEBHO-METOJHUYECKOE H TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJIMHBI (MO YJIS)

7.1. PexomeHnayeMas Jqutepatypa

7.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENH 3ariaBue WznarensctBO, TO1| Pecypc
JI1.1 |Cpouxo B. A. Yucnennsie meroasl. Kypc nexuuit Cankr- [lerepOypr 9BC
(https://e.lanbook.com/book/167781) : JIans, 2021
JI1.2 |Kupees B. U., YHucneHHsle METOABI B IPUMEPax U 3aa4ax Cankr- [lerepOypr 9BC
IManTesnees A. B. (https://e.lanbook.com/book/168828) : JIans, 2021

7.1.2. [lononHUTeILHAS TUTEPATypa

ABTOpBI, COCTaBUTENH 3ariaBue UznarensctBO, TO1| Pecypc
JI2.1 |Kanutkun H. H., YucieHHbIE METOIBI Mocksa : Hayka, DBC
Camapcknit A. A. (https://biblioclub.ru/index.php?page=book&id=456957) 1978
JI2.2 |bacuk B. A., Meneuiko|COOpHHUK 3a/1a4 110 METO/IaM BBIYKMCIICHUI: yueOHOE TOCOOHe s MUHCK :
W. H., Azapos A. 1., |By30B WznatenscTBO
Momnacteipckuii I1. U. bI'Y, 1983
JI2.3 |Camapckuii A. A., UncieHHBIC METOABI: Ya4eOHOE TOCOOUS TS BY30B Mocksa: Hayka,
I'ynua A. B. 1989

7.2. IlepeyeHb pecypcoB HH)OPMALHOHHO-TEJIeKOMMYHHKAaUHOHHOI ceTn ""MHTepHer"
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31 |Hayunas 6mbiamorexa UenssOMHCKOro TOCYAapCTBEHHOTO YHUBEPCUTETa [ DIeKTPOHHEIH pecypce] : [caiT] / Uensb. roc. yH-T. —
Yensiounck, [2001-]. — Pexxum mocryma: http://www.lib.csu.ru/, cBoG0OIHBIIA.

32 |YHuBepcurerckas OMOIHOTEKa OHIANH [ DNEKTPOHHEINA pecypc] : 3MeKTpoHHO-0nbmroreynas cucrema (35C) / OO0
Hupexrtmenna [Tabmumuar. — MockBa, 2001 — . — JIocTyn K TIOJTHEIM TEKCTaM ¢ JTF000T0 KOMITBIOTEPA, ITOCTIE PETHCTPALNN U3
cern Yenl'Y. — URL: http://biblioclub.ru

33 |Jlass [DnexTpoHHSBIH pecypce] : anekTpoHHO-0nbmoreuHas cuctema (ObC) / Uznarenscrio Jlans. — Cankr- [lerepOypr, 2010
— . — JlocTyIl K MOJIHBIM TEKCTaM ¢ JIF000ro KoMIboTepa, mocie perucrpanuu u3 cetr Yenl'Y. — URL: http://e.lanbook.com/

D4 |EauHoe OKHO A0CTYyIa K 00pa30BaTenbHBIM pecypcaMm - heaepanbHasi HHPOPMAIMOHHASI CHCTEMa OTKPBITOTO JOCTYIa K
HHTErPaJbHOMY KaTaJIory 00pa30BaTelIbHbIX HHTEPHET-PECYPCOB M K AJIEKTPOHHOM OHOIMOTEKE YUeOHO- METOHYECKIX
MaTepHaoB Ui BCeX ypOBHEH 00pa3oBaHus: JOLIKOIbHOE, 001, CpenHee NpodecCnOHabHOE, BBICIIEE,
nononHuTenbHoe. http://window.edu.ru

7.3 Tlepevyens uHGOPMANHOHHBIX TEXHOJIOT U

7.3.1 IIporpammHoe obecnieyeHue

MS Office365

Dev C++

Visual Studio

LMS Moodle

7.3.2 IlpodeccuonanbHble 0a3bl AAHHBIX U HHYOPMALUOHHO-CIIPABOYHbIE CHCTEMbI

Hayunas snextponnas 6ubnunoreka eLIBRARY .RU (https:/elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hay4Has 31eKTpoHHas
6ubnmoTeka : caiit. — Mockaa, 2000 — . — URL: https://elibrary.ru. — Pexxum mocryma: st 3aperucTpup. noiab3oBareseil. — TeKcr :
3JIEKTPOHHBIN.

Crpasounuk «Madopmuoy (http://www.informio.ru/) UTHOOPMMUO : 31eKTpoHHBIH CIPaBOYHUK [0OecreueHre BCEX TUITOB
00pa3oBaTeIbHBIX YUPEKICHUH HOPMATUBHBIMU, METOAMYECKUMH, HAYYHOTIPAKTHYECKMMHU MaTepuanamu|. — URL:
http://www.informio.ru/. — Pesxum nocryna: s 3apeructpup. nojib3obareneit Yeal'V. — TekcT : 31eKTpOHHBIIA.

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JJUCHUIIJIMHBI (MOYJIS)

VYyeOHast ayiuTOpHs AJIs IPOBEACHUS 3aHITUH JIEKIIMOHHOTO THIIA, OCHAIEHHAS IPOEKTOPOM, SKPAHOM, JIOCKOH, MEJIOM; C
BO3MOYKHOCTBIO JEMOHCTPALIMH 3JIEKTPOHHBIX MPE3EHTALMIA IPU YPOBHE OCBELIEHUS, JOCTATOYHOM JAJIsI PA0OTHI C KOHCIIEKTOM.

KommnbroTepHbIi Kitacc i NPOBEICHHUS JIAOOPATOPHBIX 3aHATHH, OCHAIIEHHAS IPOSKTOPOM, SKPAaHOM, MarHUTHO-MapKEPHOU
JOCKOI, MapKepoM; C BO3MOXKHOCTBIO JIEMOHCTPAIMH 3JIEKTPOHHBIX IPE3EHTAlUi IPU YPOBHE OCBELICHHS, JOCTATOYHOM I PaOOThI
C KOHCIIEKTOM, a TaKXK€ HHAWBUIYabHBIMUA KOMITBIOTEPAMHU.

Jist caMocToATENbHON paboThl 00YyUYaIOIIMXCSl HCIIOMB3YETCS AIEKTPOHHBIM YUTAIbHBIN 3411 HaydHOU Onbnuoreku Yenl'y
OCHAIIICHHBIH MEPCOHANBHBIMU KOMIBIOTEPAMHU, MYJIbTUMEAUUHON anmnapatypoil. B aymutopuu obecrieueH JOCTYI K pa3inyHOMI
CIPaBOYHOH JIUTEPATYPE, SHUUKIONEIUSIM, OMOIMOrpaduuecKuM U TIOJIHOTEKCTOBBIM 0a3aM JaHHBIX, HH(OPMAIIMOHHBIM pecypcaM
«HTEpHETY.

9. METOAUYECKHE YKA3AHUA JIUISA OBYYAIOIIUXCS IO OCBOEHUIO JUCIUIIIUHBI (MOAYJISA)

Y4eOHbIi Kypc CTPOUTCS TAKMM 00pa3oM, 4TOOBI CITOCOOCTBOBATH CO3/IaHUIO Y CTY/ICHTA MOHITUHHO-TEOPETHYECKOTO SIpa U
Pa3BUTHIO MIPAKTHYECKOIO HABBIKA PELICHHS 33124 B 00JIACTH YUCIICHHBIX METOJIOB.

JUiisl yCIIeNHOTo YCBOGHHS MaTepuaa CTyACHTY HeOOXOAMMO HCIIONB30BATh CleyloIine (GOpMbl 00ydIeHHS:

1. JlexuunoHHas popma, KOTOpast IPeANosaraeT MOCeLIeHHe U KOHCIIEKTUPOBAHKE JIEKLMH. JICKIIMOHHBIE 3aHATHSI MOTYT IIPOBOANTHCS
KakK B KJIACCHYECKO# (hopMe, Ipe/ronaraolee yCTHOE H3JIOKEeHHEe MaTepralia IIPEerofaBaTelieM i KOHCIIEKTHPOBaHUEM MaTepualla
CTyZICHTaM, Tak u (popMe CeMHHapa, CTyACHTaM IIpe/Iaraercs COBMECTHOE PElLICHIE TEOPETUUECKHX 3a1a4 MPH BO3MOXXHON MOMOLIH
npenogasaress. Kpome Toro, 4acts JEKUNH COMPOBOXKIACTCS MHTEPAKTUBHBIMYI MaTepHalaMy JUIS JIy4IIero TOHUMaHHS
reoMeTpHYecKol HHTepHpeTauny Marepuaina. Ocoboe BHUMaHHUE CISAYeT yACIUTh IIOATOTOBKE K KOJUIOKBHYMaM.

2. Tlpaktrueckas hopma 3aHITHIT IIpeonaraeT MOCeIeHHEe X CTYACHTOM M BBIIOJIHEHHsT J1abopaTOpHBIX paboT B TeYEHUE
cemectpa. bosbloe BHUMaHKe yAeseTCs BEACHUIO TETPay 110 J1abopaTopHbIM paboTaM, B KOTOPOH CTYIEHT OTpakaeT 3aaHue 1o
CBOEMY BapHaHTY, OIMICAHIE METOA U JOIOTHUTEIBHBIC BRIUYUCIICHUS 1 IIOCTPOCHHS, HEOOXOMUMBIE TS BBIITOTHEHHS T1a00paTOPHOI
padoTHI.

3. CamocrosTensHas (opma pabOTHI, IpeTIoNaracT KpoMe BEITOTHEHHS Ta00paTOPHEIX pabOT 1 BEACHNUS TeTPaH HEOOXOAUMOCTD
UCIIOJIb30BAHMs U N3YYEHHMS JINTEPATYPHI 110 3a/IaHHOI Teme. B ciydae 3aTpyaHeHunit npu BBIIOTHEHHH JIaO0paTOPHBIX padboT
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HEOOXO0IMMO 0OPaTHUTHCS 32 MOMOIIBIO K JIEKTOPY, @ TAKKE MPENoAaBaTeNio, BEAYIEMY JTa00paTOpHbIC 3aHSTHSI, COTJIACHO
pacICaHUIO HX KOHCYIIBTALUH, KOTOPOE BUCUT BOJIH3H Kadepbl BEIYACIUTENLHON MaTEMaTHAKH.

B cnydae mpuMeHeHuUs Py 00 yYSHUH U CIUTUTHHBI SJISKTPOHHOT'O OOYYEeHUsI, TUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT I
00IIeHne 00yJAIOIINXCS U PYKOBOIUTEIIS MPAKTHUKH OCYIIECTBIISIETCS B PEKUME PEaTbHOTO BPEMEHH (YaT), WK OTI0KEHHOTO
BpPEMEHH (CHCTEeMa JUCTaHIIMOHHOro 00y4yeHuss Moodle, 4aThbl, SIEKTPOHHAS MOYTA).

BosbIryto yacTb BpeMeHH 00y4aroIuecst CaMOCTOSATENHEHO PabOTAIOT ¢ Y4eOHO-METOAMYECKUMH MaTepuaiaMi. CTyIeHThl NMEIOT
BO3MOKHOCTb KOHCYJIBTUPOBATHCS C PYKOBOAMUTENIEM IPAKTUKHU T10 BCEM BOIPOCAM, BOZHUKAIOLINM B XOZI€ CAMOCTOATEIIbHON pabOThI
MOCPEACTBOM 3JIEKTPOHHON MOYTHI, COLUAIBHBIX CETEU.

HJocTym obydaromerocst K y4eOHBIM pecypcaM B PeKHUME OTIIOKEHHOT'O BPEMEHH, CAMOCTOSITENIEHON pabOThI OCYLIECTBIISCTCS Yepes3
ceTh VIHTEpHET B yIOOHOM JIJIsl HETO MECTe, BPEMEHH H TeMIIE.

HpI/I o6yquI/n/1 JiL € OrpaHUYCHHBIMA BO3MOXHOCTAMU 310POBbA 3JICKTPOHHOC 06ylleHI/Ie, JUCTaHIIMOHHBIC 06pa30BaTCJ'H)HBIe
TCXHOJIOT'MHU INPEAYCMATPUBAIOT BO3MOKHOCTD IpHUEMa-Iepeaaan I/IH(l)OpMaHI/II/I B JOCTYIIHBIX JUISI HUX (1)0pMaX.

Peanu3anust AMCUUILIMHBL C IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHUs, AUCTaHIIMOHHBIX 00pa30oBaTeIbHbIX TexHOIoruil (nanee — 90,
JOT) ocymiectBisiercst Ha ocHoBaHUU «llomoxeHus 0 peaau3alui OCHOBHBIX U JIOIIOIHUTENBHBIX 00pa30BaTeIbHbIX IPOrPaMM C
[IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHHs U JUCTAHIIMOHHBIX 00pa30BaTe/IbHbIX TEXHOIOIUH B (heiepanibHOM roCcyAapCTBEHHOM
010/PKETHOM 00pa30BaTEIbHOM YUPEXICHUH BBICILIEr0 00pa3oBaHus «UensOUHCKUN rocyapcTBEHHbI yHUBEpCUTET», «llomoxenus
0 TIOpsIIKE 3aueTa 00yJaroMIUMUCS 110 OCHOBHBIM NTPO(eCcCHOHANIBFHEIM 00pa30BaTeIbHBIM IIPOrpaMMaM BEICIIETO 00pa30BaHMs B
OI'BOY BO «Henl'V» pe3ynbTaToB OCBOSHHS B OpraHU3ALUSIX, OCYIIECTBIISIONINX 00Pa30BaTENbHYIO JEATEIbHOCTb, YUeOHBIX
IIPEAMETOB, KYPCOB, TUCLUILUINH (MOyJIel ), IPaKTUK, JOIOIHUTEIbHBIX 00pa30BaTeIbHBIX IPOrpaMM» IIOCPEICTBOM JIEKTPOHHOI
nHdopmaronHo-oopaszoBaTensHoi cpensl PI'BOY BO «Yenl Vy». B ncknouutenbHbIx ciydasx (Gopc-makop U T.11.) IpU
peanuzanuy 00pa3oBaTenbHON NesTenbHocTH ¢ mpuMeHeHneM D0, IOT MoryT NpUMeHATh KOMIIOHEHTBI, He BXO/IINE B IepeUeHb
3NEKTPOHHON HH(OPMALIMOHHO- 00pa30BaTENbHON CPEBL.

10. CIIEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA TUCHUITJIMHBI OBYYAIOIIMMUCS C THBAJIMTHOCTBIO N
OI'PAHMYEHHBIMHA BO3MOKHOCTSAMMH 310POBbS

OcBoeHue JUCHUILIMHBI HHBAIMAAMH U JIMLAMU C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 30POBbSI OCYILIECTBIISIETCS C UCIOIB30BaHHEM
CHEIHATIbHBIX TEXHUUECKUX CPEICTB U ToJI0 HH(POPMALIMOHHBIX TEXHOIOTUH, IPEJOCTaBIIeMbIX PecypcHbIM yueOHO-METOANY €CKUM
LEHTPOM 110 00y4EHHIO MHBAJIUIOB 1 JIMI] ¢ OPAaHNUEHHBIMH BO3MOXHOCTSIMU 310poBbst Yenl 'V 1o 3ampocy oOydatorierocs.

1. MoOunbHbIe criennanbHble TEXHUIEeCKUE CPEACTBA AJIs JIUII C HApyIIEHUSMH 3pEHHS: TOPTaTUBHBIA KOMITBIOTEP C BBOJOM/BBIBOIOM
mwpudTom bpaiins ¢ cunrezatopom peun «ElBraile-W14J G2»; HoyTOyKH ¢ porpaMMHO#A skpaHHoro goctyna NVDA; aneKkTpoHHbIe
YBENUYUTENH I yAAJICHHOTO IPOCMOTPa; BUACOYBEINUUTENHN TOPTATUBHBIE; TH(IOMIIeep; HU(POBBIE AUKTO( OHBI.

2. MobunbHBIe ClienyalbHble TEXHHYECKUEe CPENCTBA JUIS JIML C HAapYLICHUSIMU CIIyXa: CHCTeMa CBOOOIHOI'O 3BYKOBOI'O MOJISI CO
BCTPOCHHOW COBMECTUMOCThIO ¢ FM-ycrpoiictBamu; paauoknaccel «CoHer-PCM» ¢ mepenaTuukoM, 3aylIHBIM WHIYKTOPOM M
MHAYKIIMOHHOM TNeTiel; cucteMa MH(OpMaIMOHHAs JUTs cllabochblamux nepeHocHas «Mcrok» A2 co BCTPOCHHBIM ILIEEPOM —
3BYKOBBIM HH()OPMATOPOM; JOKYMEHT-KaMepa; porpaMMHUPyeMbIe CITyXOBBIE alNapaThl HHAUBHIYaJIbHOIO TOJIb30BaHMUSI.

3. AcCCHUCTHBHBIC WH(OPMALMOHHBIC TEXHOJIOTHMH: MPOrPAMMHOE OOCCIEYCHHE 3KPaHHOro JaocTymna ¢ cuHTe3oM peun NVDA;
IIPOrpaMMBbI SKPAHHOTO YBEIWYEHHST; IIPOrPaMMBI PEYEBOTO CHHTE3a ISl KOMITBIOTEPOB M HOYTOYKOB; TPOTPaMMBI PEUYEBOT0 CHHTE3A
JUTS MOOWIJIBHBIX YCTPOMCTB; SKpaHHAsl KIIABUATYpa; SKpaHHas JyTa.

[lpn HeoOXommMOCTH Il OOYYAIOUIMXCS C HAapyLICHHSAMH 3peHHs Ha pabodyMx MecTax I MPOBEACHHS NPAKTHUYECKUX HIIH
JTa00pATOPHBIX 3aHATHI YCTAHABJIMBACTCS CIICIHAILHOE TpOrpaMMHOe obecredeHue (mporpamMma pedeBoid HaBuramuu NVDA,
peyeBble CHHTE3aTOPBI, SKPAHHbIE JIYIIBI).

B yueOHble aynuropun oOecrieuyuBaeTcsi OCCHPENSITCTBEHHBIM JTOCTYN JUIsi OOYYaroIMXCs HWHBAIUAOB M OOYYaIOUIMXCS C
OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 370pOBbsl. B Kakmoil ayautopud, rae oOydaroTcs HHBAIWABI M JHLA C OTPAaHUMYCHHBIMH
BO3MOXKHOCTSIMH 3/I0POBBSI, IPEIYCMaTPUBAETCSI COOTBETCTBYIOIIEE KOTMIECTBO MECT ISl 00YJaIOIIMXCS C YIETOM HapyIICHHH HX
3II0pOBBSI.

Jns ocBoeHUWS AMCUMIUTMHBI WHBAJIWAaM M JIMLAM C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/0pPOBBSI TPEIOCTABISETCS TOCTYI K
MeYaTHBIM UCTOYHUKAM, UMEIOIIMMCS B HaydHOH Onbmmoreke Yenl'V, ¢ mOMOLIBIO ClIENUANBHBIX TEXHUIECKHX CPEICTB; HOCTYI K
9JIEKTPOHHBIM HCTOYHUKAM, IMPEACTABICHHBIM B (OpME IJIEKTPOHHOrO JOKyMeHTa B (oHae HaydHoW Oubmmorexn YenlVY wmm
NIEKTPOHHO-ONOIMOTEUHBIX CHCTEMAX, C TMOMOIIBIO CIEMHaIbHBIX TEXHUYECKHX M MPOTPAMMHBIX CPEACTB (pabouee MecTo st
HE3ps/Yero TOJb30BaTeIsl C MPOrpaMMHBIM OOECICUCHHEM 3KpaHHOro jaoctyna ¢ cuHTe3oM peun NVDA, paboyee mecto ¢
KOMITBIOTEPHBIM POJUIEPOM M Ki1aBuaTypoit Clevy ¢ G0ibIIMMH KHOIKAMH M C Pa3eiisOIIei KIaBUIIIN HAKIIAIKON ).
Y4eOHO-MEeTOIMUEeCKE MaTepHANBI Il O0YJIalONIMXCS U3 YHCIIa MHBAIUIOB U JIUI] C OrPaHMYEHHBIMHA BO3MOYKHOCTSIMH 3I0POBBSI
MIPEIOCTABIISIIOTCS B (hOpMax, alallTHPOBAHHBIX K OTPAaHIYEHHSIM HX 310POBbS H BOCIIPHATHS HH() OpMaIIHH:
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Jnst v ¢ HapyIIeHUSIMU 3pSHUST:

- B TICYaTHOW )OpMeE YBEINIECHHBIM IIPUPTOM,

- B (hopmMe 3IIEKTPOHHOTO TOKYMEHTa,

- B popme aynmocaiina,

- B ieyatHol (opme mpudrom bpaiins.

JUI1st JTUI ¢ HapyIICHUSIME CITyXa:

- B TIeYaTHOU (popme,

- B (hopMe 3IIEKTPOHHOT O JOKYMEHTA.

JUi1st TUI ¢ HapyIICHUSIME OIIOPHO-ABUTATEIILHOTO allllapara:

- B TIeYaTHOU (popme,

- B (hopMe 3IIEKTPOHHOTO TOKYMEHTa,

- B popme aynnodaiina.

JlaHHBII nepedeHb MOKET OBITH KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA 00YYalOIINXCs.

JUi1st MHBAJIMIOB M JIUII C OTPAaHUYCHHBIMHI BO3MOXKHOCTSMH 30POBbsI OCBOCHHE AUCIUILUIMHBI MOXKET OBITh YACTHYHO HIIH MOJHOCTBIO
OCYILECTBIICHO C MCIIOIb30BaHUEM JIMCTAHIIMOHHBIX 00pa3oBaTenbHBIX TexHonoruid (Moodle, Adobe Connect Pro u mip.).

B 0CBOCHMM AMCIMIUIMHBI WHBAIUJIAMHU H JHMIIAMH C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 370POBBS HUCIOJIB3YETCSl MHIUBUIyaJIbHAS
pabora. Ilox MHAMBHAyaIbHOH pabOTOW IMoapasymeBacTcs IBe (HOPMBI B3aMMOJCHCTBHS C IPEIOJaBaTeIeM: HWHIMBUIyaJIbHAS
y4eOHast pabora (KOHCYJIBTAIMH), T.C. TOHNOJHUTENEHOE pa3bsCHEHHE yIeOHOro MaTeprana 1 yriiyOJIeHHOe H3ydeHUe MaTepHaia ¢
TEMH OOYYaIOIIMMHKCS, KOTOpble B 3TOM 3aMHTEPECOBAHBI, M HHIWBHAyaJbHAs BOCHMTATelbHas pabora. VIHIMBHIyaJbHBIC
KOHCYJIbTalliM HAaNlPaBJICHB! HA HHIMBU/IYaIM3AIUI0 00yIEHHNS ¥ YCTAaHOBJICHUIO BOCITUTATEIIFHOIO KOHTaKTa MEXIy IperofaBaTeieM
1 00Yy4YaroLIMMCs] HHBATHJIOM HJIH O0YYaIOIIMMCS C OrPAaHUICHHBIMHA BO3MOYKHOCTSIMHU 3/{0POBBSL.

I1pu poBeIeHUH NPOLEAYPHI OLICHUBAHKS PE3YJIBTATOB OOYYCHUS WHBAIUIIOB U JIMI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 370POBBSI
M0 JMCHUIUIMHE OOECIICYMBACTCS BBIMOIHCHUE CICAYIOIIMX JOMONHUTEIBHBIX TPEOOBAaHMHA B 3aBUCUMOCTH OT MHAWBHAYATBHBIX
0co0eHHOCTe, 00yJaronuxcs:

a) MHCTPYKUMS 110 MOPSIKY TPOBCACHHS TPOLEAYPHI OLICHUBAHUS MPEJOCTaBIsCTCA B HOCTYIHOHN ¢opme (YCTHO, B MHCHMEHHOM
¢dopme, B nucbMeHHo# (opme mpudToM bpaiiiis, yCTHO ¢ HCIOIB30BAaHUEM YCIYT CYpAOINEPEBOIUHKA);

0) mocrymHas (opMa HpeocTaBICHHS 3aJaHMIl OICHOYHBIX CPEACTB (B IeyaTHOH Qopme, B HE4aTHOH (opMe YBEIHYCHHBIM
mpudTOM, B IedaTHOH (opme mpudrom Bpaiins, B hopme 3:1eKTPOHHOT0 TOKYMEHTA, 3aJaHus 3a4UTHIBAIOTCS. ACCUCTCHTOM, 3aIaHUs
IIPEIOCTABIISIIOTCS C UCTIONBb30BaHUEM CYPOIEPEBOA);

B) JocTynHas (opMa MpEeOCTABICHUS OTBETOB Ha 3ajaHus (MMChbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMITbIOTEPE, MUCHMEHHO
mpudTom Bpaiins, ¢ ucroap30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

[pu npoBeneHN NPOLEAYpPhl OLIEHUBAHHS PE3YITATOB 00yUESHHUs] MHBAJIUIOB U JIUI] C OTPAHMYEHHBIMH BO3MO>KHOCTSMHU 310POBbSI
IIpeAycMaTpUBAETCsl HCIOJIb30BaHHE TEXHUIECKUX CPEICTB, HEOOXOAUMBIX UM B CBSI3U C UX HHIUBHUIYaJIbHBIMU OCOOCHHOCTSIMU. DTH
cpeactBa Moryt ObiTh npenoctaBieHbl Yenl Y wunm MOryT HCHONIB30BaThCS COOCTBEHHBIE TEXHHUYECKHE cpenacTtsa. llpu
HEOOXOIUMOCTH MHBAJINAM U JIMIAM C OFPAaHUYEHHBIMH BO3MOKHOCTAMH 37I0POBbS IIPEIOCTABISETCS AOMOIHUTENBHOE BpeMs IS
MIOATOTOBKH OTBETa Ha 3aJaHusl, POLEAYpa OLCHUBAHUS PE3yNbTaTOB O0yUEHUS 110 TUCLHUIUIMHE MOXKET NPOBOAUTHCS B HECKOJIBKO
9TaIoB.

[IpoBenenue mpouenypbl OLEHUBAHUS PE3YAbTATOB OOYYEHHS WHBAJIMIOB M JIHI C OIPAHHYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI
JOITYCKAETCs C MCIONb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUH.
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