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Mporpammy avcumnnvHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) banakuH A.b. Kadbenpa
Teopumn oTHOCUTENbHOCTK K rpaBuTauun OtoeneHne gunsnku , Alexander.Balakin@kpfu.ru ; goueHr,
K.H. JanbwmH A.1O. Kagpenpa Teopum 0THOCUTENBHOCTU 1 rpasuTauunn OTaeneHne ousmnkm ,
Alexander.Danshin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHns ancumnnvHbl "BeKTOPHBIR U TEH30PHbIM aHann3" aBnsieTcs nsyvyeHve
TeopeTnYeCcKnx OCHOB K1aCCUYEeCKOro BEKTOPHOro aHann3a B TPeXMepHOM eBKINA0BOM
NPOCTPAaHCTBE, a TakXe COBPEMEHHOr0 BEKTOPHOr0 1 TEH30PHOr0 aHann3a B NPOoCTPaHCTBaXx
NPON3BONbHOIO Yncna namepeHunn. laHHbln Kypc COCTOUT N3 AByX Yacten. B nepsoit yactu
nanaraeTcs BeKTOPHbIA aHann3, BO BTOPOM ? OCHOBbI TEH30PHOro aHanmsa.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucumnnmnHa BkntodeHa B pasaen " 52.B.4 ObwenpogeccnoHanbHblit" OCHOBHOW
obpasoBaTefbHOl Nporpammbl 222900.62 HaHOTEXHONOMMM U MUKPOCUCTEMHAS! TEXHUKA M OTHOCMUTCS
K BapmatmeHon Yyactu. OcsamBaeTcs Ha 2 Kypce, 4 ceMecTp.

JducumnnmHa HaxoamTcs B nporpamme 3-ro cemecTpa no npodpunto nogrotosku bB2.
MaremaTnyecknin n eCTeCTBEHHO-Hay4HbIN LUnkn, wnudgp 6.2.64. I1nga ocBoeHns ancumnnmHbl
HeobxoaMMbl 3HaHUS KypcoB "Matematnyeckuii aHanmns", "AHanntuyeckas reometpus”, "JInHeiHas

anrebpa", "dundpdepeHunanbHbie ypaBHeHus". ucumnimHa SBnseTcs 04HOWM U3 OCHOBHbIX U
HeobxoOmMa st N3y4eHnst Bcex oM3nNYeCKnx Kypcos.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Pacwmndpposka
npuobpeTaeMon KoMneTeHL MU
AK-1 CNocobHOCTbIO CBOOOAHO BnaaeTb pyHaamMeHTalbHbIMM
pasgenamu omamnkmn, HeobXoAMMbIMA 4N PEeLIeHNs

Lncpp komnetreHLUN

npogoeccuoHanbHble -

(K o?nnquT eHLAN) Hay4yHO-MccnenoBaTenbCkux 3anay (B COOTBETCTBUN CO CBOEMN
MarncTepcKom nporpammon)

MK-2 CMOCOBHOCTBIO MCMOIb30BaTb 3HAHWNS COBPEMEHHbIX Npobnem

(npodpbeccmoHanbHble PU3NKN, HOBENLWMX OOCTUXEHUIA (PU3NKU B CBOEN

KOMreTeHuun) Hay4HO-uccnenoBaTenbCkon 0eaTeNbHOCTH

B pe3ynbtate 0CBOEHUS ANCUUMNANHBI CTYOEHT:

1. DONXeH 3HaTb:

TeopeTnyeckne OCHOBbI BEKTOPHOIO U TEH30PHOIo aHanmaa.
2. IONXEeH yMeTb:

NCMONb30BaTb 3HAHNE TEOPETUYECKMX OCHOB BEKTOPHOIrO U TEH30PHOrO aHanmnsaa npu aHanmae
HenpepbIBHO pacnpeaeneHHblX B MPOCTPaHCTBE BENNYMH (MONEN) pasnMyHoi npmupoasbl,
NCMONb30BaTb TEOPETMYECKMNE MOHSATUS U NPaKTMYECKME METOAbI NPV PELLEHUN 3a4a4y, BO3HUKAKOWMX
B pasnnyHbIX oM3MYECKUX Kypcax.

3. 0ONXeH BnageTb:

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb 1 FOTOBHOCTb:
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NCMONb30BaTbh OCHOBHbIE MOHSATUS 1 METObl TEOPVN BEKTOPHOMO U TEH30PHOr0 aHanmaa npwu
pelweHnn 3a8ay (B TOM YCNe METOAb!l BbIYMCIIEHNS TPaANEeHTOB CKaNsipHbIX NMonei, AuBepreHunm,
poTOpa, NOTOKa Yepes NOBEPXHOCTb BEKTOPHLIX MOMei, nannacmaHa ckansipHblx nonei B
OPTOroHasbHbIX U KPUBONMMHEHBIX KOOpAMHATAX).

4. CTpyKTypa u cooepxaHve oUCLUNAUHBLI/ Moayns
Obwas TpyaoeMKoCTb AUCLMMANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOHHOrO KOHTPONS AUCLMMINHBI 3a4€eT B 4 cemMecTpe.

CyMmMapHo no oncumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6annos, ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (Xxop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u conepxaHue ayouTopHon paboTbl Mo aucuunIMHe/ MOgynio
TeMaTnyeckuii NnaH GUCLUNNHbLI/MOAYNS

Bugabl n yachbl
Pasgen ayauTopHOM paborThbl,
Hepens MX TPy A0EMKOCTb Tekywue copmbl
N 'D'"Kn"g"lr;;}:;”b'/ CeNIechcemecrpa (B yacax) KOHTpOnsi
Nekumu MpakTnueckuelabopartopHbie
3aHATUA pa601b|
1 Tema 1. CkansipHble 4 1 5 > 0 YCTHbI onpoc
‘Inons. ’
5 Tema 2. BekTopHble 4 3.6 4 6 0 YCTHbI ONpocC
‘(mons.

Tema 3. OcHOBHble

onepauunm BEKTOPHOro

aHanusaB i YCTHbI Onpoc
3. OPTOroHasbHbIX 4 710 4 5 0

KPVBONMHENHbIX

KoopamHarax.

Tema 4. AdbdpuHHOE o
4.[npoCTpaHCTBO U 4 11-12 2 0 0 yCTHbI ONpOC

TEH30pPbI B HEM.

Tema 5.

Anrebpaunyeckne YCTHbI onpoc
5'onepaLu/||/| Han 4 13-14 2 2 0

TEeH30pamu.

Tema 6. EBKNMOOBbI U KOHTpONbHas
6./nceBnoeBKNNA0BI 4 15-18 4 3 0 paboTta

NnpoCTpPaHCTBa.

Tema . NTorosas 3ayer
" |doopma KoOHTpoONS 4 0 0 0

WNtoro 18 18 0

4.2 CopepxaHume ANCLUMIUHDI
Tema 1. CkansipHble nons.
JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):
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CkansipHble nons. OnpenenerHve. NoBePXHOCTA 1 NMHUK YPOBHS. CUMMETPUN CKansipHOro Mos.
MpownsBonHas ckansipHoro nons. MpaameHT.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Mpon3soaHas No HanpaBneHWto U rpagmeHT. YacTb 2, naparpad 1 ua [5]. 3agaum 1-55.
Tema 2. BekTOopHbIe nons.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

BekTopHble nons. BekTopHble nuHMM 1 Tpyokun. MoTOK BEKTOPHOrO Nons 4epes3 NoBEPXHOCTb.
JOwneepreHuns, UMPKYNAUMUS, pOTOP BEKTOPHOro nons. MNoteHumnanbHoe, coneHonganbHoe nons.
Nannacoeo none. Onepatop NamunbToHa. duddepeHumnanbHble ornepauun BTOPOro nopsaka.
BekTopHble nons. BekTopHble nuHUM 1 Tpyokun. MOoTOK BEKTOPHOrO NONs 4epes3 NoBEPXHOCTb.
JOwneepreHuns, UMPKYNAUMUS, pOTOp BEKTOPHOro nons. MNoteHumnanbHoe, coneHonganbHoe nons.
Nannacoso none. O6partHas 3agaya BekTopHoro aHanuaa. Onepatop MamMunbToHa.
OndpdepeHumanbHble onepaumm BTOPoro nopsaka.

npaktnyeckoe 3aHsitne (6 4aca(os)):

BekTopHOE none n ocHoBHbIE AudbdpepeHumnanbHble onepaumm BEKTOPHOro aHannaa 1-ro nopsiaka B
[ekapToBOW cucTeMe koopamnHar. Hactb 2, naparpad 2 13 [5]. 3agaym 56-115. Onepatop
MamunbTOHa. HacTtb 2, naparpad 2 13 [5]. 3anaym 116-188. 'pagueHT n amesepreHuns B
OPTOroHasbHbIX KPMBOMMHENHbIX KOopanHaTax. Hactb 2, naparpad 2 n3 [5]. 3anayn 189-216.
Tema 3. OcHOBHbIe onepaLlm BEKTOPHOro aHanu3a B OpTOroHanbHbIX KPUBOSIMHENHbIX
KOOpAMHaTtax.

JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

OcHOBHble orepaumy BEKTOPHOIO aHann3a B OPTOroHaNbHbIX KPUBONMMHENHbIX KOOPANHATAX.
MpaaveHT. dusepreHuns. Potop. Onepartop Jlannaca. OCHOBHble onepaumm BEKTOPHOro aHanmaa B
OPTOroHasbHbIX KPMBONNHEHbIX KoopanHaTax. ['paguneHT. ueepreHuns. Potop. OnepaTop
Nannaca.

npakTnyeckoe 3aHsitne (5 yaca(os)):

Potop n onepatop Jlannaca B opTOroHanbHbIX KPUBONMHENHbLIX KoopauHaTtax. YacTb 2, naparpad 2
13 [5]. 3apaum 189-216. TeHsopbl. [1paBmno cymmmnpoBaHns SitHwTekHa. Yactb 2, naparpad 3 u3
[5]. 3apaun 217-223.

Tema 4. AdobchuHHOE NPOCTPAHCTBO U TEH30PbI B HEM.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

AdpdprHHOE NPOCTPaHCTBO N TEH30PbI B HEM. ACP(PUHHASA KOOpAMHATHASA CMCTEMA.
MpeobpasoBaHne adpdomHHoro 6asunca. OnpeneneHune TeHsopa. AQHUHHOE NPOCTPaAHCTBO U
TEH30pbl B HEM. AdpdhmHHas KoopauHaTHas cuctema. lNpeobpasoBaHne adoguHHOro 6asunca.
OnpegneneHve TeH30pa.

Tema 5. Anrebpanyeckue onepaumvm Hapg, TEH30paMMm.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Anre6pa|/|L|eC|<|/|e ornepaunn Han TeH3opami. CnoxeHwue, BblynTaHue, YMHOXEHNE, CBepTKa
TEH30pPOB. nepeCTaHOBKa MHOEKCOB. CVIMMeTpI/IpOBaHI/Ie, anbTepHNpPOBaHME TEH30POB.
O606LEeHHble CMMBObI KpOHeKepa. Anre6pa|/|L|eCK|/|e onepaunn Han TeH3o0pami. CnoxeHwue,
BblHUTaHWE, YMHOXEHNE, CBEPTKA TEH30POB. nepeCTaHOBKa NHOEKCOB. CI/IMMeTpI/IpOBaHI/Ie,
anbTepHMNpoBaHME TEH30POB. O606LeHHbIE CMMBObI KpOHeKepa.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Onepaunn Hag TeH3opamn. Hactb 2, naparpad 3 n3 [5]. 3apayn 224-256.
Tema 6. EBKNnAoOBbI U NCEBO0EBKANAO0BbLI MPOCTPaHCTBA.
JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

EBknnooBbl M NCEBOOEBKIMOOBbLI NPOCTPaHCTBA. TeH30pHas anrebpa B eBKNINAO0BbLIX NPOCTPaHCTBAX.
KpuBonuHenHble koopanHatbl. [lapannensHoe nepeHeceHne TeH30poB. KoadhpuumeHThbl
cBa3HocTu. KoBapuaHTHOe andpdoepeHumnpoBaHue TeH30poB. YpaBHeHns Makceenna.

npaktnyeckoe 3aHsitne (3 4yaca(os)):
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TeH30pbl B €BKIMO0BLIX NPOCTpaHcTBax. HYacTtb 2, naparpady 3 u3 [5]. 3apayn 257-271.
KosapuaHTHas nponssoaHas, CBA3HOCTb, cuMBOnbl Kpuctoddoens. Yactb 2, naparpad 3 3 [5].
3apaum 273-287.

4.3 CTpyKTypa 1 comepXxaHue camocTosiTeslbHOM paboTbl AUCLMNINHBI (MOOYNS)

Buabi
N Paspen Cemect Hepnens | camocTositenoHon [TpyA0eMKOCTb 3?«%’2:2';?:;'3323
AducumnnnnHbl pcemecrpa paboTbl (B wacax) 260TbI
CTYAEHTOB P
Tema 1. CkansipHble NoAroToBka K o
1. 4 1,2 4 THbI On
nons. ’ YCTHOMY Onpocy ye onpoc
Tema 2. BekTopHble NnoAroToBKa K o
2. ' 4 - 1 THbIV On
nons. 3-6 YCTHOMY onpocy 0 ye onpoc
Tema 3. OcHOBHble
ornepauunn BEKTOPHOro
aHanusa B NoAroToBka K -
. 4 7-1 THbl
8 OPTOroHasNbHbIX 0 YCTHOMY Onpocy 9 YCTHBIN OMpOC
KPVBONNHENHbIX
KoopOuHaTax.
Tema 4. AdbcpnHHOE
noaroToska K o
4.|npocTpaHcTBO U 4 11-12 nggMo or? oc 2 YCTHbI ONpocC
TEH30pbl B HEM. y y onpocy
Tema 5.
Anrebpanyeckue MoAroToBKa K y
5. 4 13-14 4 THbI On
ornepauunn Hang 3 YCTHOMY Onpocy ye onpoc
TEH30paMu.
Tema 6. EBKNMO0BbLI U noAroToBka K
6./nceBno0eBKINO0BbI 4 15-18 |KOoHTpONbLHOM 7 Kgg;gganaﬂ
NpOCTpaHCTBa. pabote P
Ntoro 36

5. 06paaoBaTeanb|e TeXHONOrmu, BKNoyasi UHTepakTuBHbie oOpMblI 06yqe|-|v|9|

Kypc nekumii u npakTM4ecKnx 3aHsTUiA, OpraHn30BaHHbIX MO CTaHAAPTHOM TEXHONOMUN B
NHTEPAKTMBHOM POPME C XMBbIM ANANOroM Mexay npenonaBaTeneM u CTyLEeHTOM.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. CkansipHble nons.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Onpegnenenue. NMNoBepxHOCTU U NMHUK ypoBHSA. CuMMeTpun ckanspHoro nons. NpouseogHas
ckangpHoro nong. ['pagneHT.

Tema 2. BekTOpHbIe nons.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

BekTopHble nMHUM 1 TpybKkKn. MNOTOK BEKTOPHOrO NONsi Yepe3 NoBEPXHOCTb. [JmBepreHuus,
LUMPKYNSILNS, pOTOP BEKTOPHOro nons. MoteHumnanbHoe, coneHonaanbHoe nons. Jlannacoso none.
Onepatop MamunbToHa. AudbgepeHumnanbHble onepauny BTOPOro nopsiaka.

Tema 3. OCHOBHbIe onepauun BeKTOPHOro aHann3a B OpTOroHasIbHbIX KPUBONIMHEMHbIX
KOOopAauHatax.

YCTHbIVI ornpoc , npuMepHble BOMNPOChHI:
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"paaveHT. dusepreHuuns. Potop. Onepatop Jlannaca
Tema 4. AdpbchpmHHOE NPOCTPaAHCTBO U TEH30PbI B HEM.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOChI:

AdbdouHHas koopamHaTHas cuctema. lNMpeobpasoBaHre adpdomHHoro 6asuca. OnpenenexHve
TeH30pa.

Tema 5. Anrebpanyeckue onepaumm Hag, TEH30paMMm.
YCTHbIA ONpPOC , NPUMEpPHbIE BOMPOCHI:

CnoxeHwe, BblYMTaAHNE, YMHOXEHNE, CBEPTKA TEH30POB. NepecTaHoBKa NHOEKCOB.
CvMMeTpupoBaHne, anbTepHMpoBaHne TeH30poB. OB6obweHHbIe cumBonbl KpoHekepa.

Tema 6. EBKNInA0BbI M NCEBA0EBKIMA0BbI MPOCTPaHCTBA.
KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

TeH30pHas anrebpa B eBKNNAOBLIX NPocTpaHcTBax. KpnBonvHeliHble koopavHartel. MNapannensHoe
nepeHeceHne TeH30poB. KoadhpuLumeHTbl CBA3HOCTU. KoBapunaHTHOe andpdpepeHunposaHme
TeH30poB. YpaBHeHns Makcsenna.

Tema . UTorosas doopma KOHTpons

[MpvMepHble BOMPOCHI K 3a4eTy:

KoHTponbHble paboTbl, pacyeTHble paboTtbl (AH4YMKOB A.M. PacyeTHble 3a0aHunsi No MatemMaTuke:
BekTopHbin aHanu3 (Il cHmecTp) / A.M.AH4mkoB.-KasaHb, 2007.-18c.)
Bonpochl kK 3a4eTbl:

1. [TOBEPXHOCTM U NIMHMM YPOBHS CKaNSPHOro nons.

2. [NponsBogHas ckangapHoOro nons no HanpaeneHuto. [ pagneHt.

3. OnpegneneHne BEKTOPHOro nonsi. BekTopHble NHWK 1 TPyOKMN.

4. [oTOK BEKTOPHOr0 Nosis Yepes noBepxHocTb. [usepreHums.

5. Unpkynauusa sektopHoro nons. Potop.

6. lNoTeHumanbHoe none.

7. ConeHounganbHoe none.

8. lannacoso norne.

9. ndbdepeHumanbHble onepauunmn BTOPOro nopsaka.

10. KpvBOonuHenHble OpTOroHanbHble KOOPAMHATHI B TPEXMEPHOM €BKINA0BOM MPOCTPaHCTBE.
11. ['pagveHT B OpTOroHas bHbIX KPUBONIMHENHbBIX KOOPpANHATAX.

12. luBepreHunsi B OPTOroHanbHbIX KPUBONUHENHbIX KOOpANHATAX.

13. POTOp B OPTOroHasbHbIX KPUBONMNHENHBIX KOOPANHATAX.

14. Onepartop Jlannaca B OpTOroHanbHbIX KPUBOIMHENHbIX KOOpAUHATAX.

15. OnpeneneHne apPUHHbBIX MPOCTPAHCTB N N3MEPEHWIA.

16. AdbdbmHHas cuctema koopamHart. [NpeobpasoBaHue agopuHHOro 6asuca.
17. OnpeneneHne KoBapuaHTHOro TeH3opa.

18. OnpepneneHne KOHTpaBapMaHTHOro TeH3opa.

19. Oblwee onpeneneHne TeH3opa B adpdOMHHOM NPOCTPAaHCTBE.

20. Anrebpanyeckre onepauny Han TEH30pPaMu.

21. EBknnaoBo 1 nceBnoeskNnaoBO NPOCTPAHCTBO.

22. TeH30pHas anrebpa B eBKNNAOBbLIX NPOCTPAHCTBAX.

23. NapannenbHoe nepeHeceHne TeH3opa.

24. KoBapuaHTHOe amddepeHumpoBaHne TeHsopa.

25. YpaBHeHuns Makcsenna B TEH30PHOWN 3anuncu.

7.1. OcHOBHas nuTteparypa:
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Mporpamma ancumninHbl "BeKTOPHbIA 1 TEH30pHbIN aHanna"; 222900.62 HaHoTexHONormm n MUKPOCUCTEMHAs TexHuKa; npodeccop, A.H.
(npodpeccop) Banakun A.B. , poueHT, K.H. JaHbwnH A.1O.

Martematnyecknin aHanms: B 2-x 4.4.2, MinbuH, Bnagummnp Anecangposuy;CanosHunynii, B.A.;CeHaos,
bn.X.;TuxoHos, A.H., 2007r.

BekTOpHbI 1 TeH30pHbIN aHanus, benses, KOpuin Hukonaesuy, 2010r.

BBeLeHve B TEH30PHbIA aHanM3 U prMaHoBy reomeTputo, Abpamos, AnekcaHap AnekcaHapoBmY,
2004r.

1.OCHOBbI BEKTOPHOMO 1 TEH30PHOrO aHanuaa : y4yebHo-metonmyeckoe nocobue / A. M. AH4mMKoB .?
Kaszanb : K'Y, 2006 .? 161 c. ; 20 c™. ? Bubnwuorp.: ¢c. 158-159. 174 ak3

2.0cHOBbI MaTEMATMYECKOro aHanmaa : [y4eb. ons cTtyneHToB 1 1n 2 KypcoB BTY30B M YH-TOB : B 2 4.] /
.M. ®uxteHronby, .? n3g. 8-e, ctepeotunHoe .? CaHkr-MNeTepbypr : NlaHb, 2006 .7 ; 21 .7 (Y4ebHMKM
ans By3oB, CneunanbHas nutepatypa) .? ISBN 5-9511-0010-0, 3000.

3.0OcHOBbI MaTEMaTNYeCKoro aHanuaa : [y4eb. ons ctyneHToB 1 1 2 KypcoB BTY30B 1 YH-TOB 1 B 2 4.] /
.M. ®uxteHronbL .? n3g. 8-e, ctepeotunHoe .? CaHkT-MeTtepbypr : JlaHb, 2006 .7 ; 21 .? (YuyebHuKM
ans sy3os, CneunanbHas nutepatypa) .? ISBN 5-9511-0010-0, 3000.

7.2. lononHutenbHasa nuteparypa:

1.PacyeTHble 3agaHus no matematuke : Il cemecTp. BekTtopHbii aHanua / A. M. AH4ukos ; KasaH.
roc. yH-T, dua. gpak. ? Kasansb : [KI'Y], 2007 .? 17, [1] c. ; 20. 3 ak3

2.BekTopHbIV 1 TEH30PHBIA aHanu3 : y4ebHoe nocobue / tO. H. Bensies ; M-Bo 0bpasoBaHns 1 HaykKu
Poc. ®epnepaunn, FOY BINO "CoikTbiBKap. roc. yH-1".? CbikTbiBKap : [M34-80 CbikTlY], 2010 .? 297
c.:wun.; 25.? bubnuorp.: c. 12-14 (28 Ha3B.) 1 B NOACTPOY. NpumMed. ? MIMeH. n npeaM. ykas.: C.
291-297. 80 ak3

7.3. UHTepHeT-pecypcChbl:

MexayHapoaHblii Hay4HO-0bpa3oBaTenbHblin caint EqWorld -
http://eqworld.ipmnet.ru/ru/library/mathematics.htm

Cant kapenpbl TEOPUM OTHOCUTENBHOCTU U rpasutaumm Koy -
http://toig-kazan.narod.ru/education.htm

Cant kadpenpbl Teopun OTHOCUTENBHOCTM U rpasuTauun KAPY - http://old.kpfu.ru/f6/k6/index.php

AnekTpoHHas bubnnoTeka MexaHNKo-MaTeMaTnieckoro doakynbteta MockoBckoro
rocyfnapCTBEHHOro yHusepcurerta - http://lib.mexmat.ru/

OnekTpoHHas bubnmnoteyHas cuctema "KnuradgpoHa" - http://www.knigafund.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHVe AncuUMnvHbl "BEKTOPHBIV 1 TEH30PHbIA aHann3" npegnonaraeTt NCMNoNb30BaHNe
cnepytolero MatepranbHO-TEXHUYECKOro obecneyeHms:

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHeNnwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 00pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.
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Mporpamma ancumninHbl "BeKTOPHbIA 1 TEH30pHbIN aHanna"; 222900.62 HaHoTexHONormm n MUKPOCUCTEMHAs TexHuKa; npodeccop, A.H.
(npodpeccop) Banakun A.B. , poueHT, K.H. JaHbwnH A.1O.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

Y4ebHble ayantopun 4ns NpoBeAeHns NEKLUMOHHBIX 1 MPaKTUYECKNX 3aHSATUIA.
Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no

HanpasneHno 222900.62 "HaHOTeXHONOrmm n MMKPOCUCTEMHAS TEXHUKA" 1 NPOOUNI0 NOATOTOBKUN He
npeaycMOTPEHO .
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Mporpamma ancumninHbl "BeKTOPHbIA 1 TEH30pHbIN aHanna"; 222900.62 HaHoTexHONormm n MUKPOCUCTEMHAs TexHuKa; npodeccop, A.H.

(npodpeccop) Banakun A.B. , poueHT, K.H. JaHbwnH A.1O.

ABTOpP(bI):
BanakuH A.B.

JanbwnH A.1O.

PeueH3eHT(bl):
Monos A.A.

PervnctpaunoHHbili Homep
Crpanunua 10 n3 10.
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