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1 OcHOBHBIE MOJIOKEHUA

[enb HACTOSAIIETO METOAMYECKOTO TOCOOUSI — TOMOYb CTY/ICHTaM U IPENoAaBaTessiM B OpraHu3aluu
3aHATUNA [IPU U3YYEHUH TUCHUILINHBI «CrienuanbHble TIaBbl MATEMATHUKN.

JInst OCBO€HHUSI TaHHOM AUCIUIUIMHBI B BY3€ UATAIOTCS JIEKIUU U TPOBOAATCS MPAKTUYECKUE 3AHITHS.

Matematuka Wrpaer Ba)XKHYIO pPOJb B €CTECTBEHHOHAYYHbBIX, WHXCHEPHO-TEXHUYECKUX U
TyMaHUTapHbIX HccaenaoBaHusax. OHa crajma Juisi MHOTMX OTpacied 3HAaHUM HE TOJIBKO OpyAHEM
KOJIMYECTBEHHOI'O0 pacyera, HO TaKK€ METOJOM TOYHOI'O MCCJIEI0BAaHUS U CPEACTBOM IIPENEIbHO YETKOU
GbopMyTUPOBKH MOHATUI U mpoOsieM, 0e3 COBPEMEHHON MaTeMaTUKH C €€ Pa3BUTHIM JIOTUYECKUM H
BBIUMCJIUTEIBHBIM aIlllapaToOM HEBO3MOXEH IPOrPeECC B Pa3IMUHbIX 00JaCTIX YEJIOBEUECKOM NEATEIbHOCTH.

Lenb kypca: yriayOJeHHOE M OCO3HAHHOE OBJIQJICHHUE CTYACHTAMHU MaTeMaTHMYECKUMHU 3HAHUSMHU U
YMEHUSMH, HEOOXOJUMBIMH JUISI H3y4YCHUS CEIMATbHBIX AUCIHIUINH, Pa3padOTKU KypCOBBIX U TUIIOMHBIX
IIPOEKTOB, 7151 PO ECCHOHATBHON AESITEIbHOCTU U MPOIOJKEHUS 00pa30BaHUS.

YcBoeHue Kypca Mo3BOJIUT OyIyIIUM CHEUAINCTaM UCCIIE0BATh MaTEMAaTUUYECKHE MOJIEIH, pellaTh
MaTeMaTHUYecKue 3aJadd, oOpadaTbiBaTh M aHAIM3UPOBATH OOJBIIME MACCHUBBI JIKCIHEPUMEHTATbHBIX
JTAaHHBIX.

2 Cojep:kaHue pa3iesioB JUCHUILTHHbBI

Pa3nesa Ne 1 YUncsioBbie M QyHKIIHOHAIbHBIE PS/IbI

Yucnossle psapl. CxonumocTts U cymma psiga. Heobxonumoe ycinoBue cxoaumoctu. JlefictBus Haz
psnamu. Panel ¢ HeoTpuuarenbHbIMU wieHamMu. [Ipu3Haku cxoauMocTd. 3HAKONEPEMEHHBIE pSbL.
AbcomoTHas u ycioBHas cxoauMoctu. Ilpusnak JleiiOnuna. CBoiicTBa aOCOMIOTHO CXOJAIIMXCS PSIOB.
OyHKMoHambHbIe psanbl. Ob6macte cxoaumoctu. PaBHOmepHas cxomumocts. [lpusnak BeiepmTpacca.
CBoiicTBa paBHOMEPHO CXOASIIMXCS PAIOB: HEMPEPHIBHOCTh CYMMBI psifia, MowieHHoe AuddepeHnrpoBanue
u uHTerpupoBanue. Crenenusle pajapl. Teopema Abens. Kpyr cxogumoctu. Psaast Teitnopa u Makiopena.
Paznoxenue ¢pynkuuii B crenenssle psaabl. Pag @ypee. [Ipunoxenue psaaos.

Paszjnen Ne 2 Teopusi pyHkuuii KOMIJIEKCHOI NepeMeHHOM

W3Bneuenne KOpHA U3 KOMILIEKCHOrO uucia. KpuBble B KOMIJIEKCHOM 00JacTH. AHAIUTUYHOCTD,
ycnoBue Komm-Pumana. BoccraHoBiieHne aHanuTUyecKoil (yHKIUU MO €€ AEWCTBUTEIbHOW MJIM MHUMOM
yactu. MHTerpansl oT (GyHKUMU KOMIUIEKCHOW mepeMeHHoW. MHTerpan or aHamuTuyeckod (QyHKIuH. Psin
Tewtnopa. Psg Teiimopa parmumoHanbHbIx (QyHKIMNA. Pasznoxenue B psan Teiiopa ¢ HCMONb30BaHUEM
TaOJIMUHBIX pa3ioxeHuil. Paapl Jlopana panroHanbHON GyHKIMU. BbryeTsl.

Pa3zjnen Ne 3 OnepanuonHoe ucumncjieHue

[Tonsitue opurunana u wuzoOpaxeHus. Wurerpan Jlammaca. OcHOBHBIE mpaBmwia U (POPMYIIBI
ONEpalMOHHOTO  ucuuciaeHus. (OCHOBHBIE TEOPEMBbI  OINEPAllMOHHOrO HcuucieHus. [Ipunoxenue
ONEPALMOHHOIO UCYUCIICHUS.

3 MeToguyecKkue peKOMEHIAIUM 110 OCBOEHHUIO TN CIUIJINHBI

B mnpaktuke mnpodeccrnoHambHOM TOATOTOBKH HCIOJIB3YETCs JICKIIMOHHO-CEMHUHAPCKas CHUCTEMa,
KOTOpasi paccuuTaHa Ha To, 4TO cTyAeHThl BO (Bbicuiero o0pa3oBaHMs) yK€ UMEIOT HaBBIKH y4eOHOU
NEeSTeIbHOCTH U CHOCOOHBI K CaMOCTOSATEIbHOMY IMOMCKY U yCBOEHHIO 3HaHUNA. OCHOBHBIMH (popmamu
OpraHu3ali OOydYeHHUs SBJSIOTCS JEKIHUU, CEMUHAphl, MPAKTUYECKHE U JIabopaTOpHBIC 3aHATHS,
KOHCYJIbTAllU, KOJIJIOKBUYMBEI, 3a4€ThI, DK3aMCHBI.

JIeKITMOHHO-CEMHUHAPCKasi CHUCTEMa, C OJHOW CTOPOHBI, MOBBIIIACT 3(PPEKTUBHOCTH OOyUCHUS
CTYJICHTOB, a C Jpyrod — oOecreuynBaeT MPEEeMCTBEHHOCTh MEXIy Koo u cuctemor BO, mexmay
cucremoit CITIO u BO.

3.1 MeToauueckKkue PEKOMECHAAINHUHU K JICKIIMOHHBIM 3aHATHAM



Jexuyun (ypox-nexyus). JIekuusi — 3T0 pa3BepHYTOE, MPOJAOIKUTEIILHOE U CUCTEMHOE H3JI0KECHHUE
CYIIHOCTH KaKOW-1rO0 ydeOHOM, HaydHOU mpoOsiembl. OCHOBA JIGKIIMHM — TEOPETHYECKOoe 0000IIeHHe, B
KOTOPOM KOHKPETHBIA (haKTHUECKUI MaTepuall CIYXHUT WILIIOCTpAlMeld HIM HEOOXOAUMBIM OTIPABHBIM
MOMEHTOM, 3T0 (¢dopMa yuyeOHOro 3aHSATHS, LIeJb KOTOPOr0 COCTOUT B PACCMOTPEHHHM TEOPETUYECKUX
BOIIPOCOB M3JIaraeMoi JUCHUIUIMHBI B JIOTHYECKU BBIICPKAHHOU (hopMme.

B yueGHOM mpoliecce B 3aBUCHMOCTH OT IUJAKTUYECKHUX 3a7ad U JIOTUKH Y4eOHOro MarepHualia Mbl
OyzeM HCIONb30BaTh BBOJHBIC, TEKYIIHE U 0030pHBIC JICKIIUH; B 3aBUCUMOCTH OT JISATEIbHOCTH CTYACHTOB
- nH(opMaLOHHBIE, OOBSICHUTENbHBIE, JIEKIH - OECe/IbI.

Jleximonnas popma neiaecoodpasHa B mporiecce:

- U3y4YEeHHs] HOBOTO MaTepuaa, Majio CBSI3aHHOTO C paHee U3yYEHHBIM;

- PaCCMOTPEHMUSI CJIOKHOTO JUIsl CAMOCTOATEIBHOTO U3YUEHHsI MaTepHaa;

- noAayu MHGOPMAIHU KPYIHBIMU OJIOKaMU;

- BBITIOJIHEHUS ONPE/ICTICHHOTO BU/1a 33/1aHUH 110 OHOM MJIM HECKOJIBKUM TeMaM JH00 pa3zienam;

- IPUMEHEHHS U3yYEHHOI0 MaTepuasa Mpu peuieHNH MPaKTUYECKUX 3a/1a4.

Beoonas nexyus OTKpBIBAaET JEKIMOHHBIA Kypc Mo mpeamery. Ha Hell 4eTKo U SIpKO MMOKa3bIBAIOTCS
TEOPETUYECKOEe U MPHUKIATHOE 3HAYCHHUE MPEeIMETa, €ro CBS3b C IPYTUMH MpPEeIMETaMu, POJb B IOHUMAaHUH
MUpa, B IOArOTOBKe OakamaBpa. Jlekuus JaHHOrOo THUIMA NpHU3BaHa CHOCOOCTBOBATH YyOEAMTEIHHOU
MOTHBAIIMH CAMOCTOSITEIbHON PaOOTHI CTY/ICHTOB.

Yemanosounas nexkyus (MpUMEHsIETCS TIPU 3a04HON (opme 0OydeHHs) - 3HAKOMHUT CTYACHTOB CO
CTPYKTYpOH y4yeOHOro Marepuaina, OCHOBHBIMU IOJIOKEHHSIMH Kypca, a TaKkKe COICPKUT IMPOrpaMMHBIH
MaTepuai, CaMOCTOSITEIbHOE H3Y4EHHE KOTOpPOro NpPEICTaBISIET A CTYJEHTOB TPYAHOCTh (Hambosee
CIIOKHBIE, Y3JIOBBIE BOIPOCHI). YCTAaHOBOYHAS JIEKIUS JOJDKHA JIETATbHO 3HAKOMUTH C OpraHM3allfei
CaMOCTOSITENIEHOU Pa0OThI, C 0COOCHHOCTSIMU BBITTOJTHEHHUS KOHTPOJIBHBIX 3aaHUH.

Texywas nexyusi CIYXUT JIJS CUCTEMATUYECKOTO H3JIOXKEHHS Yy4yeOHOro marepuana MpeaMeTa.
Kaxxmast Takast JeKIus MOCBSIIEHA ONPEIEIIEHHOW TeMe M SIBISCTCS B TOM OTHOIICHHH 3aKOHYEHHOM, HO
COCTaBISIET ¢ IPYrUMH (TIPEIIIECTBYIONICH, MOCIEeIYIONIeH) ONpeIeIeHHYIO IeIOCTHYIO cucTteMy. B xone
JEKIUI OOJIbIIOE 3HAYEHUE YIENsIeTCsS BOIIpOcaM MOATOTOBKH K paboTe HaJl JIEKIIMOHHBIM MaTepuajioM (ero
OCMBICIICHHE, BEJIEHUE KOHCIEKTa, paboTa ¢ MarepuajoM yueOHMKa). Ha JeKIMOHHBIX  3aHATHAX
IpenoaaBaTesb He TOJNIbKO COO0IIaeT Wik 0000111aeT TEOPETUUECKHE 3HaHUS, HO U YYUT CTYACHTOB IIpHEeMaM
KOHCIIEKTUPOBAHMUSL.

3axknouumenvhas Jnekyus 3aBepliacT H3ydeHHEe yueOHoro wmatepuana. Ha Heit oOoOmaercs
U3y4yeHHOEe paHee Ha OoJiee BBHICOKOH TEOPETHUECKOW OCHOBE, pacCMaTpUBAIOTCS MEPCIEKTHUBBI Pa3BUTHS
MaTeMaTUYECKON HAYKH.

O630pnas nekyus COJNCPKUT KPaTKyl0 M B 3HAYMTENbHOM Mepe o0000IIeHHYI0 HHpopManuoo 00
ONpEENEHHBIX OJHOPOAHBIX (OJIM3KUX 10 COJEPKAHUIO) MPOTPAaMMHBIX BONpOCAX. OTH JIEKIHU
UCMOJNB3YIOTCSl Ha 3aBepUIAlONIUMX AJTanax oOy4deHHs (Hampumep, Iepea dK3aMeHaMHU WU  TIpH
JUCTAaHIIMOHHOW U 3a04HOM (popmax oOyueHus).

B cocraB yueGHO-METOANYECKHX MaTepHajIoB JEKIIMOHHOIO Kypca BKIIOYAIOTCS:

- y4eOHHKM M YydeOHble mocoOus, B TOM 4HCIEe pa3pabOTaHHBIE MpenojaBaTessIMu Kadeapsl,
KOHCTIEKTHI (TEKCTbI, CXEMBI) JIEKLIUI B I€YaTHOM BUJIE U /WM AJIEKTPOHHOM IMPEICTaBICHUH - JJIEKTPOHHBIN
yueOHUK, (Qaill ¢ coaepkaHHEM MaTepuaia, H3JIaraéMoro Ha JIeKIUsAX, ¢aill ¢ pa3gaToYHbBIMU
MaTepHaIaMu;

- TECTBl W 3aJaHus 10 pa3IMYHBIM TeMaM JIeKIWH (pa3genaMm ydeOHOW JWUCHUILTHHBI) JUIs
CaMOKOHTPOJISI CTYJICHTOB;

- CHOUCKM y4eOHOW JHUTEepaTyphl, PEKOMEHIYeMOW CTyJEeHTaM B KadeCTBE OCHOBHOW U
JIOTIOJTHUTEIBHOM 110 TeMaM JIEKIUi (110 COOTBETCTBYIOIIEH TUCIUILIHHE).

[Mpuctynass Kk W3y4EHHIO MUCHUIUIMHBI, CTYACHTY HEOOXOJWMO O3HAKOMHUTHCS C TEMaTHUECKUM
IUIAHOM 3aHSATHUH, CIUCKOM PEKOMEHJOBAHHOW Yy4eOHOW M HaydyHOM nureparypbl. Crenyer ysCHUTbH
MOCIIEI0BATEIbHOCTh BBIMOJHEHUS! WHIUBUAYAIbHBIX YYEOHBIX 3aJaHUN, TEMbl M CPOKH IPOBEACHHUS
CEeMHMHAPOB, HAITMCAHUS y4eOHBIX U TBOPUYECKUX paboT, 3aBECTH B CBOIO pabouyro TEeTpab.

[Ipy wu3yyeHUM JAMCUMIUIMHBI  CTYIACHTHl  BBINOJHSIOT  CIEAYIOIIME  3a/JaHus:  H3Yy4aroT
PEKOMEHJOBAaHHYIO YUEeOHYIO U HAyYHYIO JIUTEPATYpy; MHUIIYT KOHTPOJIbHBIE PAOOTHI, TOTOBAT MPE3CHTAIINN
U COOOIIEHUS K MTPAKTUUECKUM 3aHATHSIM; BBIOIHSIIOT CAMOCTOSTEIbHbIE TBOPUECKUE PAOOTHI, YIaCTBYIOT B
BBITTOJIHEHUH NPAKTUYECKUX 3aJaHUNA. YPOBEHb U IIIyOMHA YCBOCHUS TUCIMILIMHBI 3aBUCAT OT aKTUBHOU M
CUCTEMAaTUYECKOM pabOThl B JTaHHBIX HANPABICHUSIX.



PabGora mo marepuaJiam JieKuuii
Bua pabotsl - PaboTa ¢ KHUTOI

[Tpu pabote ¢ KHUTOI HEOOXOIUMO MOI00PATH JIUTEPATYPY, HAYUUTHCS IPABUIBHO €€ YNTaTh, BECTH
3anucu. J{ns mombopa nuTepaTyphl B OHMOIMOTEKE HCHOJIB3YIOTCS ajiaBUTHBIM M CHCTEMaTHUYECKUN
KaTajaoru. Ba)kHO MOMHUTB, UTO palliOHAIbHBIE HABBIKM PA0OThI C KHUTOM - 3TO BCeraa O0bllias SKOHOMUS
BPEMEHU U CHUJI.

[TpaBubHBIN MOA00P YUEOHMKOB PEKOMEHIYETCs MPENoAaBaTeIeM, YATAIOIIUM JIEKIIMOHHBIA KYypC.
HeoOxonumas nureparypa MOKeT ObITh TaK)Ke yKa3aHa B METOJUYECKHX Pa3paboTKax Mo JaHHOMY Kypcy.
N3yyas maTepuan no y4eOHUKY, CIEIyeT NEPEXOJUTh K CIAEAYIOLEMY BOIPOCY TOJIBKO MOCIE MPABUIBLHOTO
ySICHEHMsI TIPEABIAYIIET0, OMUChIBas Ha Oymare Bce BBIKJIAJIKU U BBIUMCICHUS (B TOM YHCIIEe T€, KOTOpPHIC B
y4eOHHUKE OIyIEHbl WIN Ha JEKIMU JaHbI U1 CAMOCTOSATEIILHOTO BBIBOJIA).

Oco0oe BHUMaHUE ClIeIyeT OOpaTUTh Ha ONpeAeNIeHUE OCHOBHBIX MOHATUH Kypca. CTyIeHT JOJKeH
noapoOHO pa3dupaTh NPUMEPHI, KOTOPBIE MOSCHAIOT TAaKUE OMPENIEICHUs, U YMETh CTPOUTH aHAJIIOTUYHbIC
IpUMEpBl CaMOCTOSATEeNbHO. Hy)HO 10OMBATHCSI TOYHOTO MPEJCTaBICHUS O TOM, YTO H3ydaellb. [lomezno
COCTaBJISITh ONOpPHbIE KOHCHEKTHL. [Ipy u3yueHunm Martepuana mo ydyeOHUKY IMOJE3HO B TeTpaau (Ha
CHEIHMAIbHO OTBEJIEHHBIX IMOJIAX) JOMOJHATh KOHCHEKT Jekiuil. Tam ke cieayer oTMedarh BOIPOCHI,
BbIJIEJICHHBIE CTYJEHTOM JJIsl KOHCYJIbTALIMM C IIPETIOAaBaTeIeM.

BriBoIbI, MTONTyUEHHBIE B pe3y/IbTaTe U3yUeHUs, PEKOMEHAYETCSI B KOHCIIEKTE BBIACIATH, YTOOBI OHH
IIPU [IEPEUNTHIBAHUM 3alUCEN JTy4llle 3alI0MUHAIIUCH.

OnbIT NOKa3bIBa€T, YTO MHOIMM CTYJEHTAM IIOMOTaeT COCTaBJIECHUE JIUCTAa OMOPHBIX CUTHAJIOB,
coJieprKallero BaxkHeimue u Harbosee yacTo ynorpeosisgeMble (OpMyIibl U MOHATHS. Takoi JIHUCT moMoraet
3alIOMHUTH  (OPMYJIBI, OCHOBHBIC TIOJOXKEHHS JIEKIUU, a TaKKe MOXKET CIYKUTh TOCTOSHHBIM
CIPaBOYHHUKOM JUIsI CTY/ICHTA.

Paznuuaror 1Ba BUJA UTEHHUs; MEPBUYHOE U BTOpUYHOE. [lepsuunoe - STU BHUMATEIBHOE,
HETOPOIJIMBOE YTEHHUE, IIPU KOTOPOM MOKHO OCTaHOBUTHCS Ha TPYAHBIX MecTax. [locime Hero He TOIKHO
OCTaThCsl HU OJIHOTO HEMOHATHOTrOo os1oBa. CojepxaHue He BCEerJa MOXKET ObITh MOHATHO MOCIIE TEPBUYHOTO
YTEHHUS.

3anada 6mopuuHo20 YTEHUs TOJIHOE YCBOEGHHE CMBbICIA 1EJI0r0 (TI0 CUETY 3TO YTEHUE MOXKET ObITh U
HE BTOPBIM, @ TPETHUM HJIU YETBEPTHIM).

IIpaBuia camocTOATEIbHOI PadOTHI € JIUTEPATYPOI

Kak yxe ormeuanoce, caMmocTosATelbHas paboTa ¢ Yy4yeOHMKAMU M KHUTaMH (a  TaKxke
CaMOCTOSITENIbHOE TEOPETHUECKOE HCccieloBaHKue MpolsieM, 0003HAaUEHHBIX IpenoaBaTeieM Ha JIEKIHIX) —
9TO BaXKHeMIee ycioBue (GopMupoBaHusi y cedsi HaydyHOTO crocoOa mo3HaHusi. OCHOBHBIE COBETHI 3]1€Ch
MOYKHO CBECTH K CIICAYIOIINM:

1 CoctaBuTh IEpeueHb KHUT, C KOTOPBIMU Bam ciieyer mo3HaKOMHUTBCS;, «HE CTapaiTech 3alIOMHUTh
BCE, YTO BaM B Oimkaifiiee Bpemst He TOHAJA00UTCs, — COBETYET CTYACHTY U MojojoMy yueHoMmy I'. Cenbe, —
3alIOMHHTE TOJBKO, TJIe 9TO MOXKHO OThICKaTh» (Cenbe, 1987. C. 325).

2 Taxoii mepeyeHpb JOKEH ObITh CUCTEMAaTU3UPOBAHHBIM (UTO HEOOXOIUMO JJISi CEMUHAPOB, UTO IS
9K3aMEHOB, YTO MPHUTOIUTCS [T HAITMCAHHS MCCIIEIOBATEILCKAX PadoT, a uTo Bac mHTEpecyeT 3a paMKamu
ouranbpHON y4eOHOH NesITeNEHOCTH, TO €CTh YTO MOKET PAaCIIMPUTh Banry o0miyto KynbTypy).

3 OO0s3aTenbHO BBIMCHIBATh BCE BBIXOJHBIE JAaHHBIE TI0 KaXIOW KHUTE (IIPH HAIHMCAHUH
UCCIIEIOBATEIbCKUX PAOOT 3TO MO3BOJUT OYE€Hb COKOHOMUTH BpEMS).

4 PazoOpatbecsi il ce0si, Kakue KHUTU (WM KaKWe TJIABBI KHUT) CIIEAyeT MpOYuTaTh Oosee
BHUMATEJIbHO, a KaKHe — IPOCTO MPOCMOTPETb.

5 Ilpu cocraBneHUM TMepeuHed JUTEpaTyphl CJIEAYyeT IOCOBETOBAThCS C MPENOAABATENSIMU U
HAyYHBIMHA PYKOBOJTUTENSIMH (MM JaXKe ¢ 0oJiee TMOATOTOBICHHBIMH M 3PYIMPOBAHHBIMU COKYPCHUKAMHU),
KOTOpBIE NMOMOTYT Bawm nydilie copueHTHpOBaThCs, Ha YTO CTOMT OOpaTUTh OoJiblliee BHUMAaHHE, a Ha YTO
BOOOIIE HE CTOUT TPATUTH BPEMS.

6 EcrecTBeHHO, BCe MPOUYUTAHHbIE KHUTH, YI€OHUKH U CTaTbU CIE€AYeT KOHCIEKTUPOBATh, HO ATO HE
03HAYAET, YTO HAJI0 KOHCIIEKTUPOBATH «BCE MOAPSI»: MOKHO BBHIMHICHIBATH KPATKO OCHOBHEIE HJIEH aBTOpPa U
MHOT/a IPUBOIUTH HanboJiee spKre U MoKa3aTelbHbIe HUTAThI (C YKa3aHUEM CTPaHULL).
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7 Ecnu Bbl paspiie mano paboTaim ¢ HaydyHOW JIMTEpaTypoil, TO CleAyeT BhIpaboTaTh B cede
CIOCOOHOCTh «BOCIPUHHMMATBY» CIOXHBIE TEKCTBI; A ATOrO JIYYLIMH NpPUEM — HAydUTbCS «UHUTaTh
MEIJICHHO», Korja Bam MOHATHO KaXIoe NMPOYMTAaHHOE CJIOBO (@ €CIM CJIOBO HE3HAKOMOe, TO JIHOO C
IIOMOILBIO CJIOBAps, IMOO ¢ MOMOILBIO IIPEIO1aBaTeNs 0053aTENBHO €ro Y3HaTh).

8 Ectb eme onuH 3G GEKTUBHBINA COCO0 ONTUMHU3UPOBATh 3HAKOMCTBO C HAYYHOM JUTEPATypoil —
CJIEAyeT YBJI€UbCs KAKOM-TO MJieeil U BCe KHUTU IPOCMATPUBATh C TOUYKH 3pEHUS JaHHOH UIeH.

UreHne HAyYHOTO TEKCTa SIBJISAETCS YacThIO MMO3HABATEIBHOH NesiTenbHOCTH. Ee 1enp — u3BieueHue
U3 TeKcTa HeoOxoaumod uHpopmauuu. OT TOro Ha CKOJBKO OCO3HAHHAa YHMTAIOLUIMM COOCTBEHHAas
BHYTPCHHSISI yCTAaHOBKA MpH OOpaleHHMH K IMEYaTHOMY CJOBY (HATH HYXXHBIE CBEICHHS, YCBOUTbH
UH(POPMALIMIO MOJHOCTBI WM YaCTUYHO, KPUTHYECKH IPOAHAJIM3UPOBATh MaTepuasl U T.I.) BO MHOTOM
3aBUCHT () (PEKTUBHOCTH OCYIIECTBIISIEMOTO JICHCTBUSI.

C HanMuMeM pa3jIMyHbIX YCTAHOBOK OOpallleHHs K HAaydYHOMY TEKCTY CBSI3aHO CYLIECTBOBAaHHE U
HECKOJIbKUX 61008 YN EHUS.

- Oubnmorpaduyeckoe — MNPOCMATPUBAHME KAapTOUEK KAaTajora, pPEeKOMEHJATEJbHBIX CIIMCKOB,
CBOJIHBIX CITMCKOB KypPHAJIOB U CTATEH 3a rOJ U T.IL.;

- IPOCMOTPOBOE — UCHOJB3YETCsl JUIsl TIOMCKAa MATEpUalioB, COJEpXKalluX HYXXKHYI HH(pOpMaIHIO,
OOBIYHO K HEMY IpHOEraroT cpasy Mocie padoThl CO CIMCKaMH JIMTEPATypbl U KaTaJloraMHu, B pe3yibTaTe
TAKOro IMPOCMOTpA YMTATeNb YCTAaHABJIMBAET, KAKUE U3 UCTOUYHUKOB OYAYT UCIIOJIB30BaHbI B JajbHEHIIEH
pabore;

- 03HAaKOMMTEJIbHOE — IOJIPa3yMEBaeT CIUIOIIHOE, JOCTATOYHO MOAPOOHOE MPOYTEHHE OTOOPaHHBIX
cTarel, TJaB, OTACIBHBIX CTPAHUI, IIeTb — IMO3HAKOMHTHCSA C XapaKTepoM HH(OPMAIUH, Y3HATh, KaKue
BOIIPOCHI BEIHECEHBI aBTOPOM HA PACCMOTPEHHUE, IPOBECTH COPTUPOBKY MaTepHaa;

- HW3ydaloliee — TPEeAINoyiaraeT JOCKOHAIBHOE OCBOCHHME MarepHajia; B XOJ€ TaKOro YTCHHS
HPOSIBIISIETCS IOBEpUE YUTATENs K aBTOPY, FTOTOBHOCTh IPUHATH M3JI0KEHHYI0 MH(POPMALIUIO, Peanu3yeTcs
YCTaHOBKA Ha MPEIEIbHO MOJTHOE TOHUMaHUe MaTepraa;

- AHAJIUTUKO-KPUTHUYECKOE U TBOPUECKOE YTEHHE — JIBA BUA YTCHUS OJIM3KHE MEXy OO0 TeM, uTo
YYacCTBYIOT B PEIICHHHM WCCIEAO0BAaTeNbCKUX 3aaad. [lepBblii W3 HUX MpennojiaracT HarpaBJIeHHBIH
KPUTUYECKUI aHalIN3, KaKk caMOi MH(OpMaIuK, TaK U CIIOCOOOB €€ MOJIy4eHHs U [10J1a4l aBTOPOM; BTOPOE —
MIOUCK TeX CYXKIEHHWH, (aKkToB, MO KOTOPHIM WJIA B CBSI3U C KOTOPBIMH, YHTATENhb CUYHUTACT HYKHBIM
BBICKA3aTh COOCTBEHHBIE MBICIIH.

W3 Bcex pacCMOTpPEHHBIX BUJOB YTEHHUS OCHOBHBIM JUISI CTYJCHTOB SIBIISIETCS M3ydaloliee — MMEHHO
OHO T03BOJIIET B paboTe ¢ yueOHOI UTepaTypoil HakarIuBaTh 3HaHUS B pa3IMuHbIX 00nacTax. BoT mouemy
UMEHHO JTOT BHJ YTCHHS B paMKaxX Y4eOHOH IESTeIbHOCTH JIOJDKEH OBITh OCBOCH B NEPBYIO OUYEpEb.
Kpome TOro, mpu oBiajJeHUM JaHHBIM BHJIOM YTE€HUS (OPMHUPYIOTCS OCHOBHBIE NPHUEMBI, MOBBIIIAIONINE
3¢ (peKTUBHOCTH PabOTHI C HAYUYHBIM TEKCTOM.

Bupn pa6orsl - [loaroroBka KOHCIIEKTa

CryneHT 00s13aH BECTH KOHCIIEKT (pabouyro TETpaib).

KoHcnekT — kpaTkoe U310KeHNE WU KpaTKas 3akich 4ero-1u0o (KHUTH, CTaThU U T.I1.).

XOpoIIo COCTaBJIEHHBIM KOHCHEKT MOMOTaeT YCBOMTh Marepuai. B KoHCHekTe KpaTKo Hu3iaraercs
OCHOBHAs CYIIHOCTh y4eOHOro MaTepuaia, IpUBOJIATCS HEOOXOIUMble 0OOOCHOBAHUS, TAOINYHbBIE TaHHbIE,
CXEMBbI, 3CKHU3bl, pacueTbl M T.n. KoHcmekT menecooOpa3HO COCTaBIATH LEIUKOM Ha TeMmy. Ilpu stom
MUMEETCSI BO3MOYKHOCTD BCET/1A JOTIOIHSTH COCTaBJICHHbIN KOHCIIEKT BBIPE3KaMHU U BBIMMCKaMH U3 )KypHAJIOB,
ra3er, crared, HOBBIX Y4YEOHHUKOB, OpoOIIIOp MO OOMEHY OIBITOM, JaHHbIX W3 MHTepHeTa u npyrux
UCTOYHUKOB. PexkoMeHIyeTcs  KOHCIEKTUPOBATh OIpeesieHUs, (OPMYJIUPOBKH TEOPEM, CXEMbI HX
JI0Ka3aTeNbCTB, POpPMYIIbl U perieHus 3a1ad. QopMyibl ClieyeT BHITUCHIBATH B CHEIMAIbHbBIE TAOIHUIIBI JIs
KaXJ10i yacTu (paszena) Kypca.

[locTrosiHHOE MOJB30BaHME KOHCHEKTOM, B 4YacTHOCTM Tabiaunamu (opMys, CIOCOOCTBYET HX
3aIIOMMHAHUIO U J]a€T BO3MOXXHOCTH peIiaTh MPUMEPHI U 3a]1a4d, He 00palasch K yueOHBIM MOCOOUSM.

Takum 00pa3oM, KOHCHEKT CTaHOBUTCS COOPHHMKOM HEOOXOIAMMBIX MAaTEpUanoB, Kyla CTYIEHT
BHOCUT BCE HOBOE, YTO OH H3Y4YWJ, y3HaJI. Takue KOHCIEKTHI MPEACTaBISAIOT, OOJBIIYIO IIEHHOCTH IPH
HOJTrOTOBKE K 3aHATHAM U 3a4€Ty, IK3aMEHY.

Buanl KOHCIIEKTOB:



1 [Inanoswvui xoncnexkm (IJIAH-KOHCIIEKT) CTPOUTCS Ha OCHOBE MPEABAPUTEIHHOTO TUTaHA TEKCTA.
Kaxmomy Bompocy miaHa OTBEUYaeT OMpeleieHHAas 4YacTh KOHCIEKTa (MpUMep, BOIMPOCHO-OTBETHBIN
KOHCIICKT).

2 TexcmyanvbHwvili KOHCneKm CO3JAETCSA U3 IHUTAT — OTPHIBKOB OPUTHHAIBHOIO TEKCTA, CBS3aHHBIX
IpyT C JIPYyroM IyTEM JOTHYECKHX MepexoaoB. [IpUMEHSIOT: mpu HM3YYCHHH Marepualia, TpeOyoIero
CPaBHUTEIBLHOTO aHAIM3a TOUCK 3PCHUS, BBICKA3aHHBIX PSJOM aBTOPOB 10 MTOBOAY OJHOTO MpEaMETa.

3 Temamuueckuti KoHcnekm Hauboyiee TIOJTHO pacKphIBaeT TeMy. BcecTopoHHee H3y4YCHHE
poOJIEMBI, aHATIU3 PA3IMYHBIX MTOJIXO0/I0B.

4 (C60000HbIlI KOHCNEKM COYETACT BBIMUCKU, LIUTATHI, HHOTJA TE3UCHI, MPU 3TOM YacTh €r0 MOXET
OBITH cHaOKeHa TIaHOM. [[aHHBII BUJ] KOHCIIEKTA HE MPUBS3bIBAET CTY/ICHTa K aBTOPCKUM BBICKA3bIBAHUSM,
a TpedyeT YMEHHUs CaMOCTOSITEIbHO ()OPMYITUPOBATH OCHOBHBIC MTOJIOKCHHS.

Te3uchbl — 3TO CIOCOO COKpaIIEHUsT TEKCTa; TOJOKEHHS, KPaTKO M3JIararoliue KaKkyr-HHOyab Uero,
WK KpaTkas (GopMyIHpOBKa MPUHITUIHAIBHBIX MTOJOXKCHHUH PON3BEICHNS, HE BKIIoUaromas (hakTHIecKuii
MaTepHal.

AHHOTAI[USI — KPAaTKOE W3IIOKEHUE COJEPIKAHMS CTaTbU, KHUTH, pykonmucu u 1p. Ilo crpykrype
AHHOTAllMs BKIIIOYaeT MH(POPMAIIMOHHYIO M PEKOMEHAATeIbHYI0 yacTH. Pa3BepHyTas aHHOTalus AOJKHA
BKIIIOYATh OOIIYI0 XapaKTePUCTHKYy KHUTH WM CTaThU C YKa3aHWEM OCHOBHOW WJIEM Marepuaia, ero
HA3HAYCHMs, HAYYHOW LIEHHOCTH, OCHOBHBIX NpOOJieM, CTUJS H3J0XKeHHs. B KoHIle aHHOTauuu aaercs
o01Ias oreHKa.

OT3bIB  — BBIpOKEHHE COOCTBEHHOTO OTHOIICHHUS K MPOCIYHIAHHOMY, MPOYUTAHHOMY,
POCMOTPEHHOMY; 3MOITMOHAIILHAS OLIEHKA JTMYHOTO BOCIIPUSTHUS CTAThU, BIICYATIICHUS C 00OCHOBAaHUEM.

J1s1 co31aHMA KOHCIIEKTA CTYJAeHTY He00X0uMO:

1. IlepBuuHOE O3HAKOMJIEHHME C MaTEpUaloM H3y4yaeMOH TeMbl IO TEKCTy ydeOHMKa, 10coOus,
JIONIOJTHUTEIIbHOM JTUTEPATYypE.

2. BpljeneHue rJ1aBHOro B M3y4aeMOM MaTepHae, COCTaBIEHUE OOBIYHBIX KPATKUX 3aluceil.

3. Tonbop k TaHHOMY TEKCTY OIOPHBIX CHTHAJIOB B BHJIE OTJIEIBHBIX CJIOB, ONPEACIEHHBIX 3HAKOB,
rpauKOB, PUCYHKOB.

4. TlponymbIBaHHE CXEMAaTUYECKOro croco0a KOAMPOBAHUS 3HAHUM, MCIOJIB30BAaHME Pa3IMYHOTO
mpudTa u T.1.

5. CocraByieHHE OMTOPHOTO KOHCTIEKTA.

3.2 MeToauueckue PEKOMEHAAIINH K NPAKTUYCCKHUM 3aHATUAM

CrelpanbHble T1aBbl MATEMATHKH: METOANYECKHE YKa3aHHs K MPAKTHYECKUM 3aHsaTusM /coct. U.B.
banan; By3ynykckuii ryMaHuTapHO-TeXHOJOrHUecKuil MHCTUTYT (pmman) OI'Y. - bBysynyk: BI'TH, 2017. -
69 c.;

OO6pa31pl IpakTHYeCKUuX padoT

IIpakTHyeckas padora Nel

Bbruncienne cymmbl umciaoBoro psina. HMcciegoBanme 4mcjoBOro psiia Ha CXOAMMOCTH €
nomouipsio nakera MATHCAD

1 Hean padotbi: (HOpMHPOBATH HABBIKH, HCIOJb30BAHUS OCHOBHBIX IPHUEMOB, BBIUHCICHUS
YAaCTUYHBIX CYMM YHUCJIOBBIX PSIZIOB, UCCIEA0BAHUS CXOJUMOCTH PsA0B ¢ momonisio naketa MATHCAD.

2 Ob6opyaoBaHue: EPCOHATBHBIE KOMITBIOTEPHI, MaTeMaTHueckas cuctema Mathcad

3 Teoperuueckue 000CHOBAHUA

3.1 BrluncieHnne 4acTUYHbIX CyMM 4ncioBbIX psaoB B MATHCAD.

3.2 UccnenoBanue cxogumoctu psagoB B MATHCAD.

4 Tlops10K BBINOJTHEHUS Pad0ThI

1) mpopaboTarh TEOPETHUECKUI MaTEpHaJ IO TEME;

2) OTBETUTH Ha KOHTPOJIbHBIC BOIPOCHL;

3) MOJYYUTh BapHAHT 3aJ[aHUS;

4) BBIIIOJIHUTH 3aaHMHE;

5) opopmuts 0TUET O padoTe.

S Meroauyeckne yKasaHus

1) nmpoBepsiiiTe MPaBUIILHOCTH BBOJA (HOPMYJI, OIIMOKA IIPHBEAET K HEBEPHOMY PE3YIIbTATY;
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2) BBITONHUB BhIUKCIcHUsS B Mathcad He 3akpbiBaiiTe HporpaMMy, a MPOCTO CBEPHUTE OKHO
MIPOTrpaMMBl, TP OOHAPYKEHUH OIMTUOKU OyIeT MPOIIE UCTIPABUTH €.

6 KonTposabHbIe BONIPOCHI

1) YucaoBbIe psIb.

2) CXoauMOCTh U CyMMa psijia.

3) HeoOxommumoe yCiioBUE CXOIUMOCTH.

4) JleWicTBUS HAJ pSAAaMHU.

5) Psizbl ¢ HEOTPHUIATEILHBIME YWICHAMH.

6) JlocraTouHble MPU3HAKU CXOTUMOCTH.

7) 3HaKONepEeMEHHBIC PSI/IBI.

8) AOcosoTHAs U YCIOBHAS CXOUMOCTH.

9) Ilpusnak JleiOHwMIIA.

10) CaotlicTBa aOCONIOTHO CXOJSIIUXCS PSI/IOB.

IIpakTnyeckas padora Ne2

Pa3znoxkenue ¢yHkuumii B creneHHble psaabl. Pasio:kenue B psig Teisiopa m MakiopeHna c
nomounbio nakera MATHCAD

1 Heas pa6orbi: GopMUPOBATH HABBIKH, HCIIOJIB30BAHHUS OCHOBHBIX MPHEMOB, HCCIEIOBAHUS,
HaXO0XJIEHUS pajJuyca U MHTEpBajla CXOJAMMOCTH CTENEHHBIX PAJOB, Pa3iokKEeHUS (PYHKIUHMHA B CTENEHHbIE
psanbl ¢ nomonisto naketa MATHCAD.

2 Ob6opyaoBaHue: IEpCOHATBLHBIE KOMITBIOTEPHI, MaTeMaTHuecKkas cuctema Mathcad.

3 Teopernyeckue 000CHOBAHUSA

3.1 UccnenoBanue CTEIEHHOTO psiJia HA CXOIMMOCTH ¢ omolsio nmaketa MATHCAD.

3.2 UccnenoBanue cxoauMocTu creneHHbIX psinoB B MATHCAD.

3.3 Paznoxenue GpyHKINN B CTCTICHHBIE PSIIIBL.

3.4 Paznoxenue B psn Teinopa u Maknopena ¢ nomomibio naketa MATHCAD.

4 Tlops10K BBINOJTHEHUS padoThI

1) IIpopaboTaTh TEOPETUUECKHUI MATEPUAI TI0 TEME.

2) OTBETHTH Ha KOHTPOJIbHBIC BOITPOCHI.

3) [oxyuuTh BapuaHT 3aJaHUSL.

4) BBINOJIHUTH 33JaHUE.

5) Odopmuts oTuér 0 pabore.

5 Meroauyeckne yKasaHHusl

1) IMpoBepsiiTe MpaBUILHOCT BBOJA HOPMYJI, OLINOKA PUBEAET K HEBEPHOMY PE3YIIbTATY.

2) BeimonnuB Beiumciienuss B Mathcad, He 3akpbIBaiiTe mporpamMmy, a MpPOCTO CBEPHHUTE OKHO
IpOTrpaMMbl, IpU 0OHAPYKEHUH OIIMOKHU OyJeT MpoIlle UCIPABUTH e&.

KoHnTpoJsbHbIe Bonpockl

1) ®yHKIMOHATBHBIE PSIBI.

2) O06sacTh CXOUMOCTH (PYHKIIMOHATBHBIX PSIIIOB.

3) PaBHOMepHas cXOAMMOCTh (PYHKIIMOHAIBHBIX PSIOB.

4) Tlpusnak Beiiepmirpacca.

5) CpoiicTBa paBHOMEPHO CXOISIIMXCS (PYHKIIMOHAIBHBIX PSIOB: HENPEPBIBHOCTH CYMMBI Dsifa,
nouwleHHoe AU pepeHnpoBaHNEe U UHTETPUPOBAHHE.

6) CreneHHbIC PSIbIL.

7) Teopema AGens.

8) Kpyr cxoauMocTH CTETIEHHBIX PS/IOB.

9) Psiner Teitnopa u MakiopeHa.

10) Pa3znoxenue QyHKIUI B CTETICHHBIE PSIbI.

IIpakTnyeckas padora Ne3

Pasznoxenune pynkuuii B psag @ypobe ¢ nomompbio nakera MATHCAD

1 Heabr pa6oThi: GopMUPOBATH HABBIKU, HCIOJIL30BAaHUS OCHOBHBIX IPUEMOB, HCCIEIOBAHUS
TPUTOHOMETPUUECKUX PSJIOB UM YMEHHUS packiaabiBaTh (QYHKIUI0O B psang Dypbe C MOMOIIBIO MakeTa
MATHCAD.



2 ObopynoBaHue: MepCOHATBHBIC KOMITBIOTEPHI, MaTeMaTH4eckas cucrema Mathcad.

3 Teopernyeckue 000CHOBAHUA

3.1 HUcnonw3ys matemarndeckuii maker MathCAD, pasnoxuts QyHkiuio B psang Dypre Ha
YKa3aHHOM HHTEpBaJe.

3.2 lloctpouTts rpaduk GyHKIMK U rpadUKU YACTUIHBIX CyMM psiga Dypbe.

3.3 Haiiti 1 mocTpouTh rpauuecKy CIEeKTp aMILTUTY T () YHKITHH.

4 Tlops10K BBINOJTHEHUsI Ppa00ThI

1) IIpopaboTaTh TEOPETUUECKUI MATEPUAIT IO TEME.

2) OTBETHTH Ha KOHTPOJIbHBIC BOIIPOCHI.

3) IMonyunTh BapUaHT 3aJaHHS.

4) BBINONHUTH 3a/1aHUE.

5) Odopmuts oT4éT 0 pabore.

S Meroauyeckue yKasaHus

1) TIposepsiiTe MpaBUIBLHOCTH BBOAA (HOPMYII, OIIMOKA PUBEAET K HEBEPHOMY PE3y/IbTaTy.

2) BeimosninuB BhlumciieHus B Mathcad, He 3akpbIBaiiTe mporpamMmy, a HpPOCTO CBEPHUTE OKHO
POrpaMMBl, IPH OOHAPYKEHUHU OIIMOKHU OyAET MPOoIIe UCIIPAaBUThH e€.

KonTpoabHbie Bonpochl

1) OyHKIMOHATBHBIC PSIIBL.

2) O06sacTh CXOMMOCTH (PYHKIIMOHAIBHBIX PSIIIOB.

3) PaBHOMEpHAas CXOAUMOCTh (DYHKIIMOHAIBHBIX PSIOB.

4) Tlpusnak Betiepiirpacca.

5) CpoiicTBa paBHOMEPHO CXOIAIIUXCSA (YHKIIMOHAIBHBIX PSIOB: HEMPEPBIBHOCTH CYMMBI psifa,
nowieHHoe auddepeHnnpoBaHre 1 HHTErPUPOBAHHE.

6) Paznoxenue pyukuuii B psix Pypbe.

IpakTuyeckasi pa6ora Ne 4-5

Kpusbie B koMniiekcHoii o01actu. Pazno:xkenue B psaja Teilsiopa ¢ mcnonb3oBaHueM Ta0JMYHBIX
pasnoxenuid. Paael Jlopana panuoHaabHOd QyHKUMHU

ean padoTbi:

—3aKpeNnuTh MPAKTUUYECKUE HAaBBIKH 10 TeMe «KOMIIEKCHBIE YuCIiay;

—(hopMHpPOBATh YMEHHS IPUMEHSTH OIPEEIICHNS, TEOPEMBI, TIPABHJIA JUIs aHAJIH3a U UCCIICIOBAHUS
TEXHUYECKUX YCTPOUCTB U MPUPOHBIX SBICHUH;

—(hOopMHpPOBATh HABBIKM MPEJCTABICHUS KOMILICKCHBIX YHCENl B Pa3iIMYHONW (OpMe, BBITOITHEHUS
JeHCTBUI ¢ KOMIUIEKCHBIMH YHCIIAMHU C TIOMOIIBIO CHCTEMBI KOMITbIOTEpHOH MaTemaTrku Mathcad 14;

—(dopMHpOBATh YMEHHSI PUMEHITh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX IMCUIUIUINH, METOMIBI
MaTeMaTHYECKOro0 aHallW3a U MOJEIUPOBAHMS, TEOPETUYECKOIO M 3KCIEPUMEHTAILHOTO HCCIIEOBAaHMS B
PO EeCCHOHATBHON JIESTEIHHOCTH.

ITocTaHoBKa 3agaun:

1) mpencraBbTe paszauyHbie (HOPMbBI KOMILICKCHOTO YHCIIA;

2) 3alMIIATE HECKOJIBKO KOMIUIEKCHBIX YHCET B aireOpanveckol, TPUTOHOMETPUYECKOH H
noKa3arenbHON popMax;

3) 3anmummMTe K HUIM KOMIUIEKCHO CONPSDKEHHBIE YHCIIA;

4) n300pa3uTe KOMIUICKCHBIC YUCIIa Ha TUIOCKOCTH;

5) BBINIOJIHUTE OTNEPAIMH C KOMILICKCHBIMU YUCIIaMU.

IMopsiok BbINOJTHEHUS

BrinonHenue npakTHyeckoi paboThl BKIIOYAET CIEAYIOIINE 3TaIbL:

1) u3y4uTh TEOPETUIECKYIO YACTh PabOTHI;

2) MOCTPOUTH MATEMATHYECKYIO MOJIEb;

3) uccnenosars Mozaens ¢ momorsio Mathcad;
4) noAroTOBUTL MUCHMEHHBIH OTYET;

5) zammruTh npakTHYECKyIO paboTy.
KoHTpoJsabHbIe BONPOCHI
1) KoMIiekCHbIC YKciia U ASHCTBUS HaJl HUMH.
2) N3o0pakeHne KOMIUIEKCHBIX YUCEN Ha TIIOCKOCTH.
3) Moayib 1 apryMeHT KOMIUIEKCHOTO YHCIIa.
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4) Anrebpanueckasi ¥ TpPUrOHOMETprUYeckast (POpMbI KOMILUIEKCHOTO YKCIIA.
5) Iloka3arenbHas (hopMa KOMIUIEKCHOTO YHCIA.
6) ®opmyna Diinepa.

IIpakTunyeckas padora Ne 6-8

Haxo:xnenue opurutaja u uzoopaxenus. [ipasuiaa u popmyibl onepanuoHHOr0 UCYMCIEHUS.
IpuioskeHus ONEPANMOHHOT0 UCYUCTEHHUS

eab padoThi:

—3aKpeIUTh NTPAKTHUECKUE HABBIKY 110 Pa3aeny « IJEMEHTHI ONEPAIIHOHHOTO HCYUCIICHUS,

—(hopMUpOBaTh YMEHUS MIPUMEHSTh OINpPEAETICHHs, TEOPEMbI, MpaBuia U (HOPMYIIbI OMEPAHOHHOTO
VCYHCIICHUS JIJISl aHAJIN3a U UCCIICOBAHUS TEXHHUECKUX YCTPONCTB M MIPUPOIHBIX SBIICHUM;

—(hopMUpOoBaTh HABBIKM IMPEACTABICHUS MPsSMOro U oOpaTHoro mnpeobOpa3zoBanust Jlammaca c
MIOMOIIIBI0 CHCTEMBI KOMITbIOTepHOI MaTtematuku Mathcad;

—(hopMUpoBaTh YMEHUSI MPUMEHATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHUCUUIUIMH, METOIbI
MaTEeMAaTHYECKOTO aHAJIM3a W MOJCIMPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIBLHOTO HCCICIOBAHUS B
npohecCuOHANBHOM NeSTeIbHOCTH.

IMocTanoBka 3axaum:

1) HaiinuTe W300paKeHHS 3aaHHBIX (QYHKIMHA-OPUTHHAIIOB;

2) pOBEpbTE MPABHILHOCTH BBIYHCIICHUH, BHIIIOJHUB 00paTHOE MTPeoOpa3oBaHue;

3) HaliauTe OPUTHHAJIBI 3aJTaHHBIX U300PaKCHHUH.

IopsioKk BHINOJTHEHUS

Brinmonnenue npaktuyeckoil paboThl BKIIIOUAET CIEAYIONIUE ITaIbI:

1) u3yuanTh TEOpETUUYECKYIO YACTH PAGOTHI;

2) TIOCTPOUTH MATEMATHYECKYIO MOJIEb;

3) HCCIEN0BATH MOJIEH ¢ ToMoibo Mathcad;
4) moAroToBUTH MUCEMEHHBIH OTUET;

5) samuTuTe NpakTHYECKyIO paboTy.

KoHnTpoJsbHbIe BONIPOCHI

1) IoHsATHE OpHUTHHATA ¥ N300PaKEHUSI.

2) Unrerpan Jlamnaca.

3) OcHoBHbIE MpaBuiia U GOPMYIIBI OTIEPAHOHHOTO UCUUCIICHHSL.
4) OCHOBHBIE TEOPEMbI OTMIEPALHOHHOTO UCUUCIICHHSI.

Cnucok Jureparypsbl

— Sumenés, JI.T. Beicmias matemaruka: ydeOnuk / JL.T. Sumenés. — Mocksa: UL PUOP: HULL
Hndpa-M, 2013. — 752 c.: 60x90 1/16. — (Bricuiee obpazoBanue; bakanaspuar). — ISBN 978-5-369-01032-7
— Pexxum noctyna: http://znanium.com/catalog/product/344777

— IMankwn, A.C. 3amaum C pemieHMsIMHM 10 BBICIIEH MaTeMaTUKe, TEOpUU BEPOATHOCTEH,
MaTeMaTHYECKOM CTaTUCTHKE, MaTeMaTHYeCKOMY IpPOrpaMMHUpPOBaHMIO [DJEKTPOHHBIA pecypc]: yueO.
nocobue / A.C. llankun, B.A. Illankua. — 8-¢ u3n. — MockBa : M3marenbcko-ToproBas KOPIIOpAIus
«JdamkoB u K°», 2013. — 432 c. : Tabu., rpad. — (Yuebuble uzganus ans 6akanaspos). — ISBN 978-5-394-
01943-2. — Pesxum poctymna: http://biblioclub.ru/index.php?page=book&id=450779

— 3apunoB, P.H. Cneumanbhbie pa3gensl MaTeMmaTuku: Teopus (QyHKIHMA KOMIUIEKCHOM
nepeMeHHO#. OCHOBBI ONepaIllMOHHOI0 HCUUCIEHHs [ DIeKTPOHHBIN pecypc]: yueb. mocodue / P.H. 3apumnos,
I'.Il. YyrynoBa ; enepanpbHOE areHTCTBO IO 00pa3oBaHWI0, [ocymapcTBeHHOE o00pa3oBaTeIbLHOE
yupexaenue Briciero npogeccuonanbHoro oopasosanusi Kazanckuii rocy1apCcTBEHHbBIN TEXHOIOTMUYECKHI
yauBepcuteT. — Kazans : M3garenscto KHUTY, 2008. — 115 c. : un., Tabn., cxem. — bubnuorp. B kH. —
ISBN 978-5-7882-0522-9. — Pexxum nocryma: http://biblioclub.ru/index.php?page=book&id=259067

— IlneckynoB, M.A. OnepannoHHOE UCYUCIICHHUE [DIEKTPOHHBIA pecypc] : yued. mocodue / M.A.
[TneckynoB. — EkarepunOypr : Yp®V, 2014. — 143 c¢. — Pexxum nocryna: https://e.lanbook.com/book/98310.

— Mypamkun, B.I'. MHxeHnepHble U HaydHbIE pacueThl B IporpaMMHoOM Komruiekce MathCAD
[DnexTponHbIil pecypc]: yueb. mocooue / B.I'. Mypamkun. — Camapa : CaMapckuii TOCyIapCTBEHHBIN
ApXUTEKTYpHO-CTpOUTENbHbIN yHuBepcuteT, 2011. — 84 c¢. — ISBN 978-5-9585-0439-8. — Pexum noctyna:
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http://biblioclub.ru/index.php?page=book&id=143487

— Jlapuuena, I'.A. KpaTkuil cipaBOYHHMK MO BBICHIEH MaTeéMaTHUKE MO AUCHUILIMHE «MaTteMaTuka
[OnexTponnslii pecype]. / I'.A. JlapuueBa. — Yumckuil rocyapCTBEHHBIH YHUBEPCUTET SKOHOMHKHU U
cepsuca, 2012. — Peskum mocryma: http://biblioclub.ru/index.php?page=book&id=272459

3.3 MeTozmqecKne PEKOMEHAAIINH TJISl MOATOTOBKH K 3a4Y€Ty

W3ydyeHrne nIUCHUIUIMHBL 3aBepiuaeTcs AuddepeHuupoBaHHbIM 3adeToM. lloaroroBka k 3auery
CIOCOOCTBYET 3aKpEIICHUIO, YIIIYOJICHHI0 U 00OOIICHUIO 3HAHWH, TIOy4aeMBbIX, B Mpolecce oOydeHus, a
Tak)K€ NPUMEHEHUI0 HUX K PEUICHUI0 MPaKTHUYECKUX 3adad. ['0TOBACH K 3ayeTy, CTYACHT JUKBUIUPYET
UMEIOIIMECs TPoOesbl B 3HAHUSX, YIIIYOJseT, CHCTEMAaTU3UPYET U YIIOPSI04MBaeT cBou 3HaHMs. Ha 3auere
CTYJEHT IEMOHCTPUPYET TO, YTO OH MPHUOOpeEN B Mpoliecce 00yUeHUs 10 KOHKPETHOH y4eOHOM NUCHIUIUIHHE.
He cnenyer nymatsb, uto 3-4 aHS 1OCTATOYHO JUIs YCIIEUIHOW MOJATOTOBKHU K 3a4yeTy. B atu 3-4 nHs MOXHO
CUCTEMAaTHU3UPOBATh yXKE UMEIOIINECS 3HAHMUS.

TpeboBaHus K OpraHU3aMK TOATOTOBKH K 3a4€Ty T€ XK€, YTO U MPH 3aHATUAX B TCUCHHUE CEMECTPa, HO
coONIoAaThcsl OHU JIOJDKHBI Ooliee CTporo. Bo-mepBhix, OYeHb BaXKHO COOJNIIOJICHHE PEKMMa JHS; COH HE
MeHee 8 YacoB B CYTKH, 3aHATHUS 3aKaHYMBAIOTCS HE MO3/1HEE, YeM 3a 2-3 yaca A0 cHa. OnTUMallbHOE BpeMsI
3aHATHI MO MaTeMaTUKe - YTPEHHHUE M JHEBHbIC 4Yachl. B mepepbiBax MexAy 3aHATHAMH PEKOMEHIYIOTCS
NOPOTYJIKA Ha CBEXEM BO3AyXe, HEYTOMHUTEIbHBIC 3aHSATHS CIIOPTOM. BO-BTOPBIX, HAIW4YHE XOPOLIMX
COOCTBEHHBIX KOHCIEKTOB JieKIuid. [laxke B TOM ciydae, ecnu ObUia MPOMYyIIEHAa Kakas-TuOo JeKIus,
HEeoOXOIUMO BO BpeEMsI €€ BOCCTAaHOBUTH (Ilepenucatb ee Ha Kadeape), o0ayMarb, CHATH BO3HUKIIME
BONPOCHI ISl TOTO, 4TOOBI 3allOMHUHAHHME MaTepHaja ObLIIO OCO3HAHHBIM. B-TpeTbuX, MpU MOATOTOBKE K
9K3aMeHaM Y CTYACHTa JOJDKEH OBITh XOPOIIMA Y4eOHHK WJIM KOHCIIEKT JIUTEPATyphl, MPOYUTAHHOHN II0
yKa3aHHIO MperoiaBaTelisi B TeUeHHE ceMecTpa. 37ech MOXKHO 3((HEKTUBHO UCIIOJIb30BaTh JUCThHI OMOPHBIX
KOHCIIEKTOB.

BHavane crnemyer mpocMOTpeTh BeCch MaTepuan MO JUCIHHUIUIMHE, OTMETHTh IJs ce0s TpyaHbIe
Borpochkl. O0s13aTeIbHO B HUX pa3o0parbes. B 3akimtoueHue emie pas 1enecooopa3Ho MOBTOPUTH OCHOBHBIE
MOJIO’KEHUS, UCTIOJB3YsI IPU ITOM JIUCTHI OOPHBIX KOHCTIEKTOB.

Cucremarnveckasi MOATOTOBKA K 3aHATHUSM B TEUCHHE CEMECTpa TO3BOJHT HCIOIB30BATH BpPEMS
9K3aMEHAIIMOHHOM CEeCCHH JIJISl CHCTeMaTU3allii 3HaHUH.

HpaBnna MOATOTOBKHM K 3a4Y€Ty

Jlydiie cpa3y COpPMEHTHPOBATHCS BO BCEM MaTepHalie U 00s3aTeNbHO PAcloIOXHUTh BECh MaTepHal
COTJIACHO 3K3aMEHAIlMOHHBIM BoMpocaM (MM BOIpocaM, 00CYXAaeMbIM Ha CEMHHApax), 3Ta paboTa MOXET
3aHATh MHOTO BPEMEHH, HO BCE OCTAJIbHOE — ATO YK€ TEXHUYECKHE JeTaH (TJIaBHOE — 3TO OPUEHTHPOBKA B
maTepuasie!).

Cama mOATrOTOBKA CBs3aHa HE TOJIBKO C «3amoMuUHaHMeM». [loAroroBka Takke MpenanojaraeT u
NIEPEOCMBICIICHHE MaTepHaia, U 1a)ke paCCMOTPEHUE alTbTePHATHBHBIX HIICH.

["'0OTOBUTH «IIMaprankm» Moje3HO, HO MOJb30BaTbCs UMHU PUCKOBAHHO. [ JIaBHBIA CMBICT MOJTOTOBKU
«IITApPTaIoKk» — 3TO CHCTEMAaTH3aIUs U ONTUMHU3AIMS 3HAHUHM 10 JTaHHOMY NPEeIMETy, YTO caMo 1o cede
IPEKpPacHO — 3TO OYEHb CIIOKHAS W BaKHAs Ul CTyAeHTa palbota, Oojiee CIOKHAS U BakHAs, YeM IPOCTOe
MOTJIOIIEHNEe Macchl yueOHoi wHpopmaruu. Ecim  CTYIeHT caMOCTOSTENhHO TOJTOTOBWII TaKhe
«UIMaprajku», TO, CKOpee BCEro, OH M 3K3aMeHbI claBaTh OyJeT Oojiee YBEpEHHO, TaK KaK y HEro yxe
chopmupoBaHa 00I1asi OPUEHTUPOBKA B CJIOKHOM MaTepHae.

Kak 3T0 HM mapanokcaibHO, HO HCIOJBb30BAHUE «IIIMAPTaJiOK» YacTO IO3BOJSIET OTBEYAIOIEMY
CTYZIEHTYy JIy4Ille JIEMOHCTPHPOBATh CBOM IO3HAHUS (TOYHEE — OPUEHTHPOBKY B 3HAHUSIX, YTO HAMHOTO
Ba)KHEE 3HAHMS «3aIIOMHEHHOTO» M «TYT e 3a0bITOT0)» MOCIE CIaYH YK3aMEeHa).

CHauasna CTyJeHT J0JDKEH IMPOJEMOHCTPUPOBATH, YTO OH «YCBOWII» BCE, YTO TPEOYETCs 10 MporpamMmme
06yquH51 (I/IHI/I Io mporpamMmme JaHHOIO HpeHOIIaBaTCJISI), " JIMIIb IIOCJIC 3TOr'0 OH BIIPABC BbBICKA3aTh WHBIC,
KEJaTeIbHO apryMEHTHPOBAaHHbBIE TOYKH 3PCHUSI.
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4 MeToau4yecKue peKOMEeHIAHH M0 OPraHU3aIUN CAMOCTOSATEILHOMH PadoThI

CamocrostenbHass pabora mo gucnuiuimHe «CrHenuanbHbIE TJaBbl MaTeMaTHKH» — 93TO
MEAarorTHYeCKN YIPABISEMBI TPOIECC CAMOCTOSATEIBHON JIEATEIHHOCTH CTYIEHTOB, 00ECIECYHBAIOIIHIA
peau3alMio e 1 3a/1a4 10 OBJIQJICHUI0 HEOOXOAMMBIM OObEMOM 3HAHUH, YMEHHI M HaBBIKOB, OIBITA
TBOPUYECKOH pabOTHI M Pa3BUTUIO MPO(PECCHOHATBHBIX MHTEICKTYaIbHO-BOJIEBBIX, HPABCTBEHHBIX KAueCTB
Oynymiero 6akanaBpa.

Briaensitor qBa BUIa CaMOCTOSTEIBHON paOOTHI:

— ayauTopHas paboTa, BBHIMONHSETCS Ha 3aHATHSX IMOJ PYKOBOJCTBOM IIPEINOAABATENsl U IO €ro
3aJIaHHIO;

— BHEAyAWTOpHAs, BBINOJHACTCS CTYJEHTOM [0 33JaHUIO0 TMpemnojaBareis, HO 0e3 ero
HETOCPECTBEHHOTO YYaCTHA.

IIamsaTka neaarory 1o opraHnmsanuu CaMOCTOAITEIbHOM pQGOTBI CTYJACHTOB

1 CamocTtosTenpHy0 paboTy HEOOXOIMMO OPraHU30BBIBATh BO BCEX 3BEHBSIX y4eOHOrO Iporecca, B
TOM YHCJIE U B IPOLIECCE YCBOEHMSI HOBOTO MaTepuaa.

2 CryneHToB HEOOXOAMMO CTAaBUTh B aKTUBHYIO IMO3UIIMIO, JieNaThb WX HENOCPEICTBEHHBIMU
y4aCTHUKAaMU IIpoLecca MO3HaHuUS.

3 OpraHuzanuss caMOCTOSTENbHOH pabOThl JOKHA CHOCOOCTBOBATH  Pa3BUTHIO
MOTHBALIMM YYEHUSI.

4 CamocrosTenbHas paboTa JODKHA HOCHTH II€JICHAINIPABICHHBIN XapakTep, OBITh YETKO
chopmMyIupOBaHHOM.

5 CopnepxaHue caMOCTOATENBHOM pabOThI TOKHO 00ecreunBaTh MOIHBIM U TIyOOKUH KOMILIEKC
3a/1aHUM.

6 B xone camoctosTensHONH pabOThl HEOOXOIUMO 00ECHEeUnTh COYETaHUE PENpPOAYKTUBHOM M
IPOAYKTUBHON y4eOHOM eATeIbHOCTH.

7 Ilpu opraHu3aluy CaMOCTOSTENBHOW pabOThl HEOOXOJUMO MPeryCMOTPETh aJeKBAaTHYIO
00paTHYIO CBs3b, T.€. IPABUIBHO OPraHU30BaTh CUCTEMY KOHTPOJIS.

PexoMenganmu 1Jisi CTy1€HTOB

Metonuka wu3ydeHHs MaTepuana (Ha YTO HeoOXoAuMo oOpaliaTh BHHMMaHUE MPH H3YyUYEeHUU
MaTepuana):

- IEPBUYHOE YTEHUE OJTHOTO Maparpada TeMbl;

- MOBTOPHOE YTEHHE 3TOro ke mnaparpada TeMbl ¢ (UKCUPOBaHHWEM HamOoJee 3HAYMTEIbHBIX IO
COIEP)KAHUIO YACTEM;

- mpopaboTKa MaTepuasa JaHHOTO maparpada (3HaTh TEPMUHBI U ONIPEICIICHNUS );

- TOCIIe TaKOro MPOXOXKACHHS BceX MaparpadoB OJHON TeMbI, TOBTOPHOE (TPETHHl pa3) UYTeHHE
naparpadoB 3Toi TeMbl ¢ (PUKCHPOBAHUEM HAMOOJIEE 3HAYNUTENHHBIX IO COJIEPIKAHUIO YaCTEeH;

- MPOXOXKJEHUE TPEHUPOBOUHBIX YIIPAKHEHUH IO TEME;

- MPOXOXKJEHUE TECTOBBIX YIPAXKHEHUHN T10 TEME;

- BO3Bpar K naparpadam JaHHON TeMbl It pa30opa TeX MOMEHTOB, KOTOpBIE OBLITN OMpeAeTeHbI KaK
CJIOKHBIE TIPU MPOXO0KJACHUN TPEHUPOBOYHBIX U TECTOBBIX YIIPAKHEHHUH 110 TEME;

- TIOCIIe TPOXOXKIEHUsI BCEX TEM pa3Jena, 3aKpelUieHHe MNPONJEHHOr0 MaTepuala Ha OCHOBE
pelieHus 3a1ad.

OcHOBHbBIE BU[BI AYAUTOPHOH CaMOCTOSTEIbHOM pabOThl CTYIEHTOB MpPH H3YUYEHUU TUCIUILINHBI
«CrenuanbpHble IJ1aBbl MAaTEMATUKH.

— (hopMyIHPOBKA BOIIPOCOB CTYAEHTaM, NIPETOAABATEINIO;

— BBIIIOJIHEHUE IMCbMEHHBIX 3a/JaHUH, TECTUPOBAHUE;

— BBICTYIICHHE C COOOIIEHUEM [T0 HOBOMY MaTepuay;

— KOHCIIEKTHpOBaHHE, paboTa ¢ KHUTOH;

— BBINOJIHEHUE CAMOCTOATENBHBIX padoT.
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OcHoBHbIE BU/IbI BHEAYAUTOPHON CaMOCTOSTEIbHON pabOThl CTYACHTOB MPU U3YUYEHUHU TUCIUILINHBI
«CrenuanbHble IJ1aBbl MAaTEMATUKI:

— pabora ¢ yueOHHUKOM;

— KOHCIIEKTUPOBAHHE OTAEIHHOTO BOIPOCA MPOIACHHOMN TEMBI;

— paboTa co CIpaBOYHOU JTUTEPATYPOI;

— MOAroTOBKa pedepaToB U MPEe3eHTAUH 10 TeMaM;

— COCTaBJIEHHE KPOCCBOPJIOB;

— wucrnonb3oBanue HMHtepHera,

— BBINIOJIHEHUE KOHTPOJIBHBIX PadoT.

[ToBBIIIICHUE POJM CAMOCTOSITENILHON pPabOThl CTYIEHTOB MPH MPOBEICHUH PA3IHYHBIX BHJIOB
yueOHBIX 3aHATUH MpeArnogaraeT ONTUMHU3ALUIO0 METOI0OB O0yUeHUs], BHEIPEHUE B YUEOHBIH MMpo1iecc HOBBIX
TEXHOJIOTHI  OOydYeHHWs, TMOBBIMIAIIUX POU3BOJUTEILHOCTh TpPyAa TpENojaaBareis, aKTUBHOE
UCIOJIb30BaHNE HH(OPMALMOHHBIX TEXHOJIOTHH, MO3BOJISIONIMX CTYIEHTY B YAOOHOE JUIsl HEro BpeMs
OCBaMBaTh Yy4EOHBIH MaTEpPUAN, COBEPIICHCTBOBAHWE METOJUKHA MPOBEACHUS TNPAKTHK ¥ HAYYHO -
HCCJIEIOBATENILCKOM PAadOThl CTYIEHTOB, MOCKOJBKY MMEHHO 3TH BHUIbl yueOHOW pabOThl CTYJEHTOB B
NEpPBYI0 oOuepelb TOTOBAT UX K CaMOCTOATEILHOMY BBIIOJTHEHUIO MPOQPECCHOHAIBHBIX —3a7ady;
UCIONIb30BaHUE 3HAHWW, YMEHHUH M HAaBBIKOB B CHUCTEME KYypCOBOTO M JMUIJIOMHOTO MPOEKTUPOBAHUS IO
JTUCHUTUTMHAM TPO(ECCHOHAIIBHOTO IMKJIA, KOTOpas JOJDKHA TOBBIIATh POJb CTyJAeHTa B moadope
MaTepuaa, MOUCKe MyTel pelieHus 3a1ay.

[IpenMeTHO M cozepKAaTEIbHO  CaMOCTOSITENbHAass ~ paboTa  CTYAEGHTOB  OINpeAeNsercs
o0pa3oBaTeNbHbIM CTAaHAAPTOM, Y4YEOHBIM IUIAHOM, pPAOOYMMHU NporpaMmMamMu Y4eOHBIX JAMCLHUILIHH,
coJiepaHueM Y4eOHUKOB, Y4COHBIX TOCOOMH U METOJIUYECKUX PYKOBOJICTB.

Jns  ycnemHOW — oOpraHM3alii  CaMOCTOATEIbHOW paboThl BCE aKTHBHEE MPUMEHSIOTCA
pa3HooOpa3Hbie OoOpa3oBaTeIbHbIE PeCcypchl B ceTH WHTEpHET: CHCTEMBI TECTUPOBAHHUS IO PA3THUYHBIM
o0JacTsM, BUPTyaJIbHbIE JIEKIUH, 1a00paTOPUH, IPU ITOM IOJIH30BATEIIO IOCTATOYHO UMETh KOMIIBIOTEP U
noAKItoueHue K MHTepHETy mjis TOTo, 4TOOBI CBA3aThCA C MPENOJaBaTeNeM, peliaTh BBIYUCIUTEIbHBIC
3a/1a4M U NoJy4yaTh 3HaHUS. Vcronb3oBaHMe ceTell yCHIIMBAET poJib CAMOCTOSITENIbHON paboThl CTyJ€HTa U
MO3BOJIET KapAMHAIBHBIM O0pa30M HM3MEHHTh METOAUKY MpernojaBaHus. CTyAeHT MOXET IMOJIydaTh BCe
3a/IaHUSI U METOJIMYECKHE YKa3aHUs depe3 JICKTPOHHYIO TOUTY, YTO JAeT €My BO3MOXKHOCTb MPHUBECTH B
COOTBETCTBHUE JIMYHBIE BOBMOXHOCTH ¢ HEOOXOAMMBIMU JIJIsl BHIOMHEHUS paboT Tpyno3arpatamu. CTyaeHT
MMeEeT BO3MOXKHOCTH BBITIOJIHATH pa0OTy JIOMa WK B ayJAUTOPHUH.

OcHoBHOM (GOpPMOIT KOHTPOJISI CaAMOCTOSITENILHOM paboOThl CTYyAEHTA SBISIOTCS MPAKTUYECKUE
3a/IaHMs, 3alldTa TMpe3eHTaruil W pedeparoB Ha 3aHATHSIX. MaccoBod (GoOpMON KOHTPOJISI SIBISEOTCS
5K3aMEHBI.

bonbuioe oOpa3oBaTenbHOE 3HAYEHHE B CAaMOCTOSITEIBHOM Y4e€OHOM TpYyAE CTYAEHTa MMEET
CaMOKOHTpPOJb. CaMOKOHTPOJIb BO30YK/IaeT U MOAIEPKUBAET BHUMAHUE W MHTEPEC, OBBIIIAET AaKTUBHOCTh
MaMATH ¥ MBIIUJICHUS, TTO3BOJISIET CTY/IEHTY CBOEBPEMEHHO OOHAPYKUTHh M YCTPAHUTH JOMYIIEHHBIE OMUOKH
U HEIOCTaTKH, 0ObEKTUBHO OMPEACIUTh YPOBEHb CBOMX 3HAHUI, MPAKTUYECKUX YMEHUU.

CaMoe [OCTYIIHOE U TMPOCTOE CPEACTBO CAMOKOHTPOJS C TNpPUMEHEHHEM HHPOPMAIOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJOTHUH - 3TO PsJ TECTOB, KOTOPBIE MO3BOJSIOT ONPEAEIUTh CBOM YpOBEHBb
BIIAJICHUSI TIPEAMETHBIM MAaTE€pUajoM, BBISIBUTh CBOM OIMMOKKM U TIOJYYHTh PEKOMEHIAIMU 10
CaMOCOBEPILIEHCTBOBAHMUIO.

KoHTponb pe3ynpbTaTOB CcaMOCTOSTEIBHON pabOThl OOYYArONIUXCS MOXKET OCYIIECTBISATHCA B
mpelenax BPEeMEHH, OTBEJEHHOTO Ha oO0s3aTenbHbIe y4eOHBIE 3aHSATHS M CaMOCTOSITENBbHYIO PaboTy 1Mo
JTUCIUIIIIMHE MaTeMaThKa W MOXET MPOXOAWTh B TMHCHhbMEHHOH, YCTHOW WM CMEIMaHHOW (opme ¢
MPEeI0CTaBICHUEM U3/EIIUS UM MTPOJIYKTa TBOPUECKOU IEATETbHOCTH.

Kpurepusmu omeHKH pe3yinbTaTOB BHEAYIUTOPHON CaMOCTOSTENHHOM pabOThl O0ydYaromIerocs
SIBJISIFOTCAL:

— ypOBEHb OCBOEHUS Y4eOHOT0 MaTepuaia;

— yMEHHME UCI0JIb30BATh TEOPETHUECKUE 3HAHUS U YMEHUS MIPU BBIIIOJIHEHUU TMPAKTUYECKUX 3a]1ay;

— ypOBEHBb CPOPMUPOBAHHOCTH OOITUX U PO(HECCUOHATHLHBIX KOMIIETCHIIUH.

Kpurepun oueHKH 0TBETOB:

OneHka «OTIMYHOY» BBICTABJISETCS B CiIydae MOJHOIO0 pacCCMOTPEHHs BOPOCa, apryMEHTHUPOBAHHOTO
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BBIPAXXCHUS CBOCH TO3UIMH, OTCYTCTBHS OIIHOOK, TPAMOTHOTO TEKCTa, TOYHOCTH (POPMYITHPOBOK U T.1.;
OmeHka «XOpOUIO» BBICTABISIETCSl B CIydae IIOJHOTO BBINOJIHEHHSI BCEro o0beMa padoT MpH HATHYUN
HECYILECTBEHHBIX OIIMOOK, HE TIOBIHABIINX HAa OOLINI pe3yabTaT paboThl;

OmeHKa «yIOBIICTBOPUTEIHHO» BBICTABISIECTCS B CIy4ae HEIOCTATOYHO IIOJHOTO PacCMOTPEHUS
npoOJaeMbl, MpU HAIMYUK OMIMOOK, KOTOPBIE HE OKAa3ajd CYLIECTBEHHOTO BIHMSIHHUA Ha OKOHYATEIbHBIN
pe3yJbTar;

OueHka «HEyJOBJIETBOPUTENBHO» BBICTABISAETCA B Cllydae, €CIM TeMa HE pacKpelta, paboTa
BBINIOJIHEHA KpaiiHe HeOPEKHO | T.JI.

Bua paborbi: CamocTosTenbHast paboTa CTYACHTOB IIPU PEIICHUH 3aa4

B nponecce nzyuenust MaTeMaTUKH Hapsily ¢ HEKOTOPHIMU TEOPETUYECKUMU CBEJCHUSIMH CTYICHTHI
OBJIQ/ICBAIOT M 3aKPEIUIIOT CIOCOObI pemieHust 3aaad. [IpermopaBaTtens pacKpbIBaeT Iepell CTYACHTaMH
TEXHOJIOTHIO PELICHHS 3a/1a4H, TOKa3bIBAET, YeM MOTUBHPOBAHO IPUMEHEHHE HEKOTOPOTO METO/1a PEeLeHUS,
4yeM 00YCIIOBIIEH BBIOOP TOTO MJIM MHOTO MYTH.

PaGora Han 3amadeil Toxe MOXKET OBITH MOJHOCTHIO CAMOCTOSITENIBHON paboToi crymeHToB. OHa
IIPECIIEYET HECKOJIBKO LICJICH:

— TPONOJKHUTH (OPMHUPOBAHHWE YMEHHH CAaMOCTOATENBHO M3Yy4aTh TEKCT, KOTOPHIA B JaHHOM
clIydae MpeJiCTaBiIseT co0oH 3aaauy;

— 0OY4YHTB pacCyXICHUSIM;

— 0o0yunTh oopmieHHIO pemeHns 3a1ad. K Tomy ke cTyneHTsl OynyT 3HaTh, YTO Y HAX MMEETCS
oOpazen paccykaeHuid U ohopMIIeHHUs 3aaui, K KOTOPOMY OHH MOTYT OOpaTUTHCS MPH PEIICHUH JIPYTOi
3a/1a4¥l WU MPU IPOBEPKE MPABUIBHOCTU CBOETO PEIICHHUS.

HenpeMmeHHbIM YCIOBUEM YCBOEGHHS HOBBIX TEOPETHUECKUX CBEACHMH U OBJIAJICHUS HOBBIMHU
IpUeMaMy peUIeHHs 3aJad SBJSETCS BBINOJHEHUE CTYJEHTAMH TPEHUPOBOYHBIX YIpakHEHUH. A
NOJArOTOBKA CTYJEHTOB K TBOPYECKOMY TpPYAY M CAMOCTOATEIbHOMY IIONOJHEHUIO 3HAHUNH HMMEET
CaMOCTOSITENIbHOE BBINOJIHEHUE 3a/aHuil. B 3TOM ciydae cTyaeHT 6e3 MOMOIIM JODKEH HaMETUTh ITyTH
pelIeHts, TPABUIBHO BBIIOJHUTH BCE MOCTPOCHUS, IPEOOpa30BaHUs, BEIUMCICHUS U T. 1. B Takom cimyuae
MBIC/Ib CTy/€HTa paboraeT Haubojee MHTEHCHMBHO. OH NpHOOpeTaeT MpPaKTHUYECKHH HaBBIK pabOTHI B
CUTyallUH, C KOTOPOM €My HEOJHOKPaTHO TMPHUIETCS CTAIKHUBAThCA B MOCIEAYIOWIEH TPYAOBOM
JEATEIBHOCTH.

dopmMa KOHTPOJISI M KPUTEPUH OLCHKH

«OTINYHO» - 3a/1a4M PELICHBI BEPHO, BCE JCHCTBUS 3alIMCaHbl TOYHO, 0€3 MOMapOK.
«XO0pouIoy - 3aJJauu peIieHbl BEPHO, B JEHCTBUAX JOMYIIEHb HETOUHOCTH.

«Y TOBIIETBOPUTEIHHOY - 3aJ1a4H PEIICHBI C OIIMOKaMHU U TIOMapKaMH.
«HeynoBneTBOpUTENBbHO» - 337]a4l PELIEHbl C OUTMOKaMH, OTBET HE MOJIYYEH.

Bua padorsbi: [1oaroToBUTH Npe3eHTAIMIO HA TEMY

IMpaBuia odopmiieHUs] KOMIIBIOTEPHBIX MpPe3eHTaAIUi

Odopmienne crnaiioB

HE0OXOAMMO COOJTIOAATh €IUHBIN CTUIIh O(DOPMIICHUS;
HY>KHO M30€eraTh CTUJIEH, KOTOpbIe OyIyT OTBJIEKATh OT CAaMOW MPE3eHTAIINN;

Crunb
BCIoMorarensHast nHpopMaius (yIpaBisiFolne KHOIKH) He JOJKHEI TpeobaaaaTh Hat
OCHOBHOM MH(popMaIueii (TeKCT, pUCYHKN)

®on 115t hoHa BeIOUparoTcst 00yiee X0JIOAHBIE TOHA (CHHHI HITA 3€JICHBIN )

HA OJIHOM ClaiiJle PEKOMEHIYeTCsS HCIOJIh30BaTh HE 0OJiee TpeX IBETOB: OAWH s
Hcnonb3oBanne | (hoHA, OAMH JUIS 3ar0JIOBKOB, OJIUH JIJISl TEKCTA,

1BETa Ut OHA M TEKCTA UCIIONB3YIOTCS KOHTPACTHBIC 1[BETA;

0co00e BHHMaHHE CJEQyeT OOpaTUTh Ha IBET THIEPCChUIOK (0 © mocie
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HCITOJTH30BaHUS ),
UYepHblil IBET UMEET HEraTUBHBIN (MpayHbIil) MOJTEKCT.
benbrit TekcT Ha YepHOM (hOHE YMTACTCS TUIOXO0 (MHBEPCHUS TIJI0OXO YHTACTCS ).

HY’KHO HCIIOJIb30BaTh BO3MOXHOCTH KOMIIBIOTEPHOW aHMMALIUU IS MIPEJICTaBICHUS
AHnumanuoHHbsle | HH(OpPMAIMK Ha claiie;

3 dexThI HE CTOUT 3JI0yNOTPEOIATh pa3IMYHbIMU AaHUMAIIMOHHBIMU () (heKTaMu; aHUMAIIMOHHbIE
3¢ (eKThl He T0JKHBI OTBJIEKaTh BHUMAHUE OT COJIepKaHMsl HH(GOpMaLMU Ha claiiie

[IpencraBnenue nudopmanuu

CJICAYCT UCII0JIB30BAThL KOPOTKHUC CJI0BA U NPCIJIOKCHUA,

Conepxanue BpPEMEHA IJIaroJIOB JIOJDKHO OBITH BE3/I€ OJIMHAKOBBIM;

uH(opmanun ClIeyeT UCI0JIb30BaTh MUHUMYM IIPEIJIOTOB, HAPEUH, IPUIIAraTelIbHbIX;
3aroJI0BKHU JOJDKHBI IPUBJIEKATh BHUMAHUE ayIUTOPUN

Pacnonoxenue MPEMOYTUTEIHHO TOPU30HTATBHOE PACIIONIOKEHNE NHPOPMAITUY;

nH(opMmanuy Ha | Haubolee BaxkHas HH(POPMAIMs J0JDKHA PACIIONAraThCs B LIEHTPE DKPaHa,

CTpaHule €CJIU Ha cJaige pacnoJjiaraeTcsd KapTUHKa, HaAIUCh JOJDKHA paciiojararbCs 1moJ Hen

JUUIS 3aT0JIOBKOB HE MeHee 24;

JUISL OCcTalibHOM MH(pOpMaIuu He MeHee 18;

mpu@ThI 0€3 3aCEUEK JIETYE YUTATh ¢ OOJIBIIOTO PACCTOSHHUS,;

Hlpudrer HEJIb3sI CMEIIUBATh Pa3HbIC TUIIBI IPU(TOB B OJTHOM MpPE3CHTAINY;

JUISL BBIZICJICHUST MH(OpPMAIMU CIIEAYeT HMCIOJIb30BaTh KUPHBIA MIPUDT, KYPCUB WIIU
MOAYEPKUBAHUE TOTO JKE€ TUIIA;

HEJb3$ 3710yNOTPEOISATh MPONUCHBIMU OYKBaMU (OHU YUTAIOTCS XYXKE, UEM CTPOUHBIE).

CJ'ICI[yCT HCIIOJIBb30BAaTh:

Crioco6b1

paMKu, rpaHullbl, 3AJIUBKY
BBIICJICHUS b

a3HbIC [IBE€TA MIPU(PTOB, IITPUXOBKY, CTPEIKHU

uH(bopMauu p b p - TP Y> 1P

PUCYHKH, AHArpaMMBbl, CXEMBbI JIsl WIUTFOCTPAIIMU HanboJiee BaXXHBIX (PaKTOB

HE CTOWT 3allOJIHATH OJUH CJIaiJl CIUIIKOM OOJBIIUM O00BEMOM HH(OPMAIIMH: JIOIH
O6Bem MOTYT €JMTHOBPEMEHHO 3allOMHUTH He 0oJiee TpeX (pakToB, BEIBOJIOB, OMPEICICHHIA.
vHbopMan HauOousbmasgs 3((PEKTUBHOCTh JOCTUTAeTCs TOTJA, KOTJa KIIFOUYEBBIE ITYHKTHI

OTPAXKAKOTCA 10 OAHOMY Ha KaXXJIOM OTACJIIbHOM claiie.

s obecrieueHust pazHooOpas3usi CleIyeT HCIOJb30BaTh pa3Hble BUJBI CHAMIOB: C

Bunsl cnaiinos
TEKCTOM, C TabIUIaMH, C JarpaMMaMH.

PexoMenganmnu no Au3anHy npe3eHTaluu

OdopmiieHre © JAEMOHCTpalMs KaXJO0ro Tuna WHGOpPMAIMM MOJUYMHSACTCS ONpeAeTIeHHbIM
npaBwiaM. Tak, Hampumep, s TEKCTOBOM MH(pOpMaluu BakeH BbBIOOp wIpu(Ta, AN rpapuueckod —
SIPKOCTb U HACBIIIEHHOCTb L[BETA, /Il HAMITYYIIEro X COBMECTHOTO BOCHPHUSATHS HEOOXOIMMO ONITUMAIIBHOE
B3aMMOpACIIOJIOKEHHUE Ha craiize.

Pexomengaimu mo oQOpMIICHHIO M TPEACTABICHUIO Ha JKpaHe MaTepuajoB pa3jIMYHOIO BHJA.
TekcroBast uHpopMaIus Tl WpudTa: sl OCHOBHOTO TeKcTa riaakuil mpudt 6e3 3aceuek (Arial, Tahoma,
Verdana), 11 3arojioBKa MO>KHO HCIIOJIb30BaTh IEKOPATUBHBIN MIPU(T, €CIIM OH XOPOILIO YUTAaeM; KYpPCHB,
NOYEPKUBAHHE, IKUPHBIA MIPUQPT, TMPOMUCHBIE OYKBBI PEKOMEHIYETCSl HCIIONB30BaTh TOJNBKO IS
CMBICJIOBOT'O BBIJICJIEHUS ()parMeHTa TEKCTa.

I'padmueckas uHpopmanus pucyHku, ¢ortorpaduu, auarpaMMbl MPU3BAHBI JTONOJHUTH TEKCTOBYIO
UH(OPMALIMIO UK TIepeiaTh ee B OoJiee HATJIsIHOM BHUJIE; JKEJIaTeNIbHO U30eraTh B MPE3eHTAI[MH PUCYHKOB,
HE HECYIIMX CMBICIOBOM HAarpy3ku, €CIM OHU HE SBJSIFOTCA YacTbl0 CTHJIEBOTO O(OpMIIEHMS; IBET
rpadpuuecKkux HM300paKeHUH HEe JOJDKEH PEe3KO KOHTPACTHPOBATh C OOLIMM CTUJIEBBIM  O(opMIICHHEM
claiifia; WUIIOCTPALlUU PEKOMEHYETCsl CONPOBOXKJIATh IMOSICHUTEIBHBIM TEKCTOM; €ClIM Ipadudeckoe
n300pakeHre UCTIONb3yeTCs B KauecTBe (POHA, TO TEKCT Ha ITOM (POHE JIOJKEH OBITh XOPOIIO YUTACM.

AHUMaNUA
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AnuManuonHble 3G (EKTbl UCHONB3YIOTCA [Js MPUBJICUEHUS BHUMAHUS CIyIIATeNed WA s
JEMOHCTpallMM TUHAMHUKU Pa3BUTHUS KaKoro-aubo mporecca. B aTux ciydasx HMCMONb30BaHHE aHUMAallUU
OTIpaB/IaHO, HO HE CTOMT YPE3MEPHO HACHIATh MPE3CHTAIMIO TaKMMU 3(P(eKTaMH, MHA4YE STO BBHI3OBET
HEraTUBHYIO PEAKLIUIO ayIUTOPHH.

3ByK

1) 3ByKOBOE€ CONPOBOXKICHUE JOJDKHO OTPaXaTh CYTh WM IOTYEPKHBATh OCOOCHHOCTH TEMBI
clanja, Mpe3eHTalnH;

2) He0OXOIMMO BBIOpPATh ONTHMAIbHYIO TPOMKOCTbD, YTOOBI 3BYK OBLI CIIBIIIICH BCEM CITYIIATEIISM, HO
He OBUT OTTYIIUTEILHBIM,

3) ecnu 310 HOHOBAs My3bIKa, TO OHA JOJKHA HE OTBJICKATh BHUMAaHKE CIIyIIATEIeH U HE 3arayIaTh
cioBa JoKiIaquuKka. UtoObl Bce Marepuanbl Claiijia BOCHPUHHMAIKCH IIEJIOCTHO, W HE BO3HHKAJO
JIMCCOHAHCA MEXIY OTACIbHBIMU €ro (hparMeHTaMu, HeOOXOIUMO YIUTBIBATh 00K MpaBuiia 0hopMIICHHS
Ipe3CHTAaIIH.

CopneprxaHue U pacnoJiokenne HHGOPMAIMOHHBIX 0JIOKOB Ha cJaiige

1) uHpOPMAIMOHHBIX OJIOKOB HE JOJKHO OBITh CIIMIIKOM MHOTO (3-6);

2) peKOMeHIyeMbIil pa3mMep oaHOro HH(opMaMoHHOTo Oi1oka — He Oostee 1/2 pasmepa ciaiia;

3) KenaTeJIbHO MPHUCYTCTBUE HA CTPAHUIIC OJIOKOB C Pa3HOTUITHON MH(pOpMaruen (TeKCT, rpauky,
JUarpammbl, TaOJIHUIIbI, PUCYHKH ), JOTIOJHSIOMIEH APYT APYyTa;

4) KIIr0YeBbIC C10Ba B MH(OOPMAIMOHHOM 0JIOKE HEOOXOAUMO BBIICIIHTD;

5) uH(bopMaIMOHHbBIC OJIOKH JIyUIlle pacroiaraTb TOPU30HTAILHO, CBSI3aHHbBIC [0 CMBICTY OJIOKH

6) cieBa HaIpaBo;

7) Hanbosiee BaXKHYI0 HHPOPMAIIHIO CIICAYET IIOMECTHTD B IIEHTP CIIaiifa;

8) nmoruka mpenbsBieHUs WHOOPMALMK HA Cllaiilax ¥ B MPE3CHTAlUH JO0JDKHA COOTBETCTBOBATH
JIOTHKE €€ U3JI0KEHUS.

[ToMrMO TTPaBHIILHOTO PACHIONIOKEHHS TEKCTOBBIX OJIOKOB, HY)KHO He 3a0bIBaTh U 00 MX COAEpP)KaHUU
B TeKCTe. B HeM HU B KOoeM cilydae He JOJDKHO copaepikaThesi opdorpaduueckux ommnbok. Taxke crnemyer
YUUTHIBaTh 001IME TpaBuiia 0hopMIIEHUS TEKCTA.

ITocne co3nanus npeseHTauu U ee oopMieHUs, HEOOXOAUMO OTpPENeTHPOBaTh €€ MOKa3 U CBOE
BBICTYIJICHHE, TPOBEPUTH, KaK OyIeT BBITISACTh NpPE3CHTAlWs B IENoM (Ha JKpaHe KOMIbIOTEpa HIIH
IPOEKIIMOHHOM 3KpaHe), HACKOJIBKO CKOPO M a/IeKBATHO OHA BOCIPUHHMAETCS U3 Pa3HbIX MECT ayAUTOPUH,
NP pa3HOM OCBEIICHUH, IITYMOBOM COIPOBOKICHHWH, B OOCTaHOBKE, MAaKCHUMAaJbHO NPHOIMKECHHON K
peaIbHBIM YCIIOBHSM BBICTYIUICHHS.

PexomeHnaanum K coaepKaHUIO NMpe3eHTAlNU

ITo conepxkanuo

Ha cnaiinax mpeseHTanuu He MHILETCS BECh TOT TEKCT, KOTOPBIM NMPOU3HOCUT AOKIAIYUK (BO-
HEPBBIX, B 3TOM CiIy4ae caM (PaKkT MPOM3HECEHUS JIOKJIA1a TepseT CMbICH, TaK KaK ayAUTOPHUS OOBIYHO yMeEeT
YUTaTh, & BO-BTOPBIX, [UIMHHBIA TEKCT Ha cjaiijie MI0X0 BOCIPUHUMAETCS U TOJBKO MEIIAET CIYIIAHUIO U
NOHMMAHHIO CMBICIIA).

TexcT Ha cnaiiie AOKEH coepXaTh TOJBKO KiroueBble (pasbl (ciioBa), KOTOphIE IOKIAJAYUK
pa3BUBAET U KOMMEHTHPYET YCTHO.

Ecnu nmpe3eHTanust sIBASETCS OCHOBOM YCTHOTO JOKJIaJa, TO BTOPOM CIAWIl JTOJDKEH COJEpkKaTh
KpaTKoe TEepeunclieHHe BCEX OCHOBHBIX BOIIPOCOB, KOTOpble OYAYT paccMOTpeHbl B JIOKJIaje. ITO
JUCLUIUIMHUPYET AOKJIaJUhKa, KOHLIEHTPUPYET BHUMAaHUE CIylaTeeH, a, KpoMe TOro, BO BpeMsl CO3IaHMs
TaKOro claila oT aBTopa TpeOyeTcsl OYeHb YETKO BBLACIHTH U CHOPMYIMPOBATH KIIIOYEBBIE MPOOIEMbI
JOKJIaJa.

Ecnu npe3eHTanuss ©MeeT XapakTep UIPbl, BAKTOPUHBI, WIIM KaKOW-TMOO Jpyroii, KOTOpbIid TpeOyeT
aKTUBHOI'O Y4aCTHUs ayJAUTOPHUH, TO HAa KaXJIOM Claiifie JOJKeH OBbITh TEKCT TOJBKO OJHOIO IIara, Ui 3TH
«1IarW» JOJKHBI MOSBIATHCS Ha SKpaHEe IOCTENEHHO.
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ITo opopmitenuro

Ha mepBoM ciaiie mumieTcs He TOJBKO Ha3BaHHME IPE3CHTAlMM, HO M MMEHa aBTOPOB, W Jara
CO3JIaHUsI.

Kaxxnas npsimasi nuraTa, KOTOPYFO KOMMEHTUPYET WIH JIaKe IPOCTO MPHBOIUT JOKIATYHK (OyIb TO
snurpad WIM UTAThl MO0 XOJy JOKIAJa) pa3MEIacTcss Ha OTICIbHOM Cliaiiyie, 00s3aTeNbHO C TOJHOW
HOAIKCHI0 aBTopa (MMs U (GaMuius, WHULUATIBI U (QaMuiIns, HO HA B KOEM Cllydae — OAHA (aMuiius,
UCKIIIOYEHUE — TNICEBJOHUMBI). J[OMyCTUMBII BapHaHT — JBE HEOOJBIIME [UTATHl HA OJHY TEMY Ha OIHOM
craiizie, Ho He OoJbIIIe.

Bce cxeMbl ¥ rpaduKy JJOJDKHBI UMETh Ha3BaHUS, OTPAXKAIOLINE X COJCPKAHUE.

Ha kaxaom crnaiifie BBICTABIISCTCS KOJOHTHUTYJ, BKIOUYAONIMN (haMUIIMIO aBTOpa W/HJIHM KpaTKoe
Ha3BaHUE MPE3CHTALUH U TOJ] CO3/IaHMsI, HOMEp ciana.

B KoHIle mpe3eHTanMu MpeACTaBiIsIeTCs CIUCOK HMCIOJIb30BAaHHBIX MCTOYHUKOB, OQOPMIICHHBIH MO
npaBuiIaM OuOIHOTrpagUIECKOro OMUCAHHUS.

[TpaBmiia xopouiero ToHa TpeOYIOT, YTOOBI HOCIESTHHUIN CIIAl COllepKall BRIpaKEeHHE 0J1aroiapHOCTH
TEM, KTO MPSIMO MJIM KOCBEHHO IIOMOTaNI B pa00Te HaJ| TPE3CHTALUCH.

Kuno u BuaeomaTepuasisl OQOPMISIOTCS THTPaMH, B KOTOPBIX YKa3bIBAIOTCS: Ha3BaHHE (HIIbMA
(permopTaxa), roJi ¥ MECTO BBIITYCKa, aBTOPBI UJICH U CIICHAPUS, PYKOBOAUTEIb MpoeKTa. J{Jsi mpaBUIIbHOM
paboThI MPE3eHTAIMHU BCE BIOKEHHBIC (ailiibl (JOKyMEHTBI, BUJCO, 3BYK H IIP.) pa3MeIlaiTe B Ty XKe MarkKy,
4TO U MPE3CHTAIIHIO.

(I)opMa KOHTPOJIA U KPUTCPUHU OLCHKHU

[Ipe3enTanuo He0OX0AUMO NPEJOCTABUTh IPETIOAABATENIO AJIsl HIPOBEPKHU B DJIIEKTPOHHOM BUJIE.

«OTAMYHO» BBICTABJSIETCS B CiIy4yae, €CIU MPe3eHTAlMs BBINOJHEHA aKKypaTHO, MPUMEpPHI
IPOMUTFOCTPHPOBAHBI, TOJTHOCTHIO OCBEIIEHBI BCE 0003HAYEHHBIE BOIIPOCHI.

«XOpomIo» BBICTABIAETCA B Cily4yae, eclid paboTa COAEPKHUT HEOONbIINEe HETOYHOCTH
<<YI[OBJI€TBOPI/ITCJ'ILHO>> - B CJIydac, €CJIM MPE3CHTAl M BbIIIOJHCHA HCAKKYPAaTHO, HC ITOJIHOCTBIO

OCBEIIECHBI 33JaHHbIE BOIIPOCHI.

«HeynoBneTBopuTebHO» - paboTa BBHINOJIHEHA HEOPEXKHO, HE COOJIO/IEHA CTPYKTYpa, OTCYTCTBYIOT
WJLTIOCTPAITHH.

Iloozomoska npesenmayuti no UCNONL308AHUIO NPOU3BOOHOU U UHMESPANA.

«Pu3nvecKkuil CMbICI MPOU3BOIHON. Pemenne ¢pusndeckux 3aj1ad ¢ IPUMEHEHUEM ITPOU3BOTHOM»

«MccnenoBanue PyHKITUI C TOMOIIBIO POU3BOTHOM

«[IpumeHeHre MPON3BOIHON NpPHU pEIICHUH 3a/lady Ha HaXOXKJeHHE HauOOJbIIEro M HAaUMEHBIIETO
3HAYEHUI»

«Hcnionb3oBaHKe UHTETpaa AJis BEIYUCICHUS TUIomaaei puryp»

«Hcrionp30BaHKe HHTErpaa i HaXOXKACHUSI 00bEMOB TeJl BpalllEHUs»

Bun pa6orsl - [logroroBka qoxinama

JokJaan — 3T0 ycTHOE BBICTYIUIEHHE HA 33JlaHHYIO0 TeMy. B yueOHbBIX 3aBeleHUsX BpeMmsl JOKJaja,
KaK MPaBUJIO, COCTABIAET 5-15 MUHYT.

Menan noxkmaana:

1. Hayunthcsi yOemuTenbHO W KpaTKO H3Jarath CBOM MBICTH B yCTHOU (opme. DddexTuBHO
MPOJIaBaTh CBOM MHTEIJIEKTYaIbHbIA MPOAYKT.

2. Jlonectr nH(pOpMAIHIO 0 CAYyIIATENs, yCTAHOBUTHh KOHTAKT C ayJUTOPUEH U MOTYIUTh 00paTHYIO
CBS3b.

BaxxHO npu MOATrOTOBKE JIOKJIaJa YUUTHIBATh TPH €ro (a3bl: MOTUBALIMIO, YOEXKAeHUE, TOOYKICHHUE.
B nepBoii ¢asze nokaaga peKOMEHAYETCS UCIIOIb30BaTh:

1) puropuueckme BOIPOCHI,

2) aKTyaJbHbIE MECTHBIE COOBITHS;

3) IUYHBIC IPOUCIIECTBYS,

4) MCTOPUH, BBHI3BIBAIOLIHE LIOK;
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5) nuTaTHI, HOCIOBUIIBL;

6) BO30YKICHHE BOOOpaKEHUS;

7) OoNTHYECKUI WK aKyCTHYECKUH 2 PeKT;

8) HeokuaaHHOE JUTS CIyIIATeNei HaYaIo JOKIaja.

Kak mpaBuiio, HCronib3yeTcs OAWH W3 TEPEUUCIIeHHBIX MpuUEMoB. [naBHas 1enb (as3pl OTKPBHITHS
(MOTHMBALMK) — IPUBJIEYb BHUMAHKE CIIyLIATeNIeH K TOKJIQAUUKY, IOITOMY JUINTEIBHOCTh €€ MUHUMAJIbHA.

SAapom xoporero gokiana seisercs nHpopmanusi. OHa 10KHA OBITH HOBOM M MOHATHON. BaxkHo B
npolecce JOKJIaaa He TOJIbKO COOOUIMTh MH(OPMAIUIO, HO U YOEIUTh CllyllaTeseil B MIpaBUIBHOCTU CBOEH
TOUYKHM 3peHus. s yOex1eHus cielyeT NCIO0JIb30BaTh:

cooOuieHne o cebe kro? 000CHOBaHHME HEOOXOIMMOCTH AOKJIana rodemMy? 10Ka3aTelbCTBO KTO?
korga? rae? ckoJabpko? mpumep 6epéM mpuMep ¢ ... CpaBHEHHUE 3TO TaK )Ke, Kak... MpoOIeMbl 4TO MemaeT?

Tperbsi ¢aza nokiaga A0HKHA CIOCOOCTBOBATH IOJIOKHUTEIBHOM peakiuu ciymareneid. B
3aKJIFOYEHUU MOTYT OBITh UCIIOJIb30BaHBI:

0000111eH1e; TPOTHO3; LUTaTa; MOXeJlaHHs; OObABICHHE O IPOJOJDKEHMU JUCKYCCHM; Mpockda o
NPEUIOKEHHSX TI0 YITYYIIEHHIO; 0J1aroJapHOCTh 32 BHUMAaHUE.

CpencrBa 10cTHKEHHS BO3/IeliCTBHSI

A3pik poknaga. Koporkue mnpennokeHus. BreineneHue riaBHbIX IpensokeHuid. Bpibop cios.
WNHocTpanHble ciaoBa U cokparieHus. O6pa3HoCTh s3bIka. ['onoc BeipasutenbHocTh. Bapuanuu rpoMKocTH.
Temn peun. Bnemnee oOmenue 3purenbHblii KOHTakT. OOpaTHas CBS3b. J1OBEPUTEIBHOCTD.
Kecruxkynauus.

@opMbI KOHTPOJISI H KPUTEPUH OIEHOK

«OTIAMYHO» BBICTABISIETCS B cllydae, Korjga 00beM JOKIaJa COCTaBIseT 5-6 CTpaHMII, MOJHOCTHIO
packphITa TeMa JI0KiIaaa, HHGOpManus B3ATa U3 HECKOJIbKAX MCTOYHHUKOB, OKJIAJ HAIMMCAaH TPaMOTHO, 0e3
omunbok. [lpu 3ammTe nOKiIana CTYAEHT NPOAEMOHCTPUPOBAN OTIMYHOE 3HAHWE MaTepuaiga padoThl,
IIPUBOJIUII COOTBETCTBYIOLIHNE J0BO/IbI, 1aBaJl MTOJIHbIE Pa3BEPHYTHIE OTBETHI HA BOIPOCH U apryMEHTHPOBAI
ux.

«Xopomio» BBICTaBISIETCST B Cily4ae, Korja o0beM JoKiaja cocTaBisieT 4-5 cTpaHHI, TEKCT
HareyaTaH aKKypaTHO, B COOTBETCTBMM C TPEOOBAaHHUIMM, BCTPEUAIOTCS HEOOJBIINE ONEYATKU, MOJTHOCTHIO
packpsbiTa TeMa J0KiIa1a, HHPOpMaIs B3SITa U3 HECKOJIBKUX HCTOUYHUKOB, pedepar HamucaH rpamoTHo. [Ipu
3alIUTe JOKJIaja CTYAEHT MPOJEMOHCTPUPOBAI XOpollee 3HaHMEe Marepuaia paboThl, MPUBOIMI
COOTBETCTBYIOIIME JOBOJABI, HO HE CMOT JaTh IOJIHbIE pPa3BEpHYThl€ OTBETHl HAa BOMNPOCH U IPUBECTU
COOTBETCTBYIOIINE apTyMEHTHI.

«Y IOBJIETBOPUTEIBHO» - B Cllyyae, Korjaa oObeM J0KJa/Ja COCTaBsieT MeHee 4 CTpaHUull, TEKCT
HareyaTaH HeaKKypaTHO, MHOTO OIeYaToK, TeMa JOKJIaJa pacKpbiTa HE MOJHOCThIO, HH(pOpMAIHs B3ATa U3
OJIHOTO MCTOYHHUKA, pedepaT HamucaH ¢ omuoOkamu. [Ipu 3ammuTe noknana CTyAEHT IPOAEMOHCTPUPOBAI
ciaboe 3HaHue MaTepuasia paboThl, HE CMOT IPUBECTH COOTBETCTBYIOIIHNE JOBOJIBI U apryMEHTHPOBATh COU
OTBETHI.

«HeynoBneTBOpUTENbHO» - B Cllydae, KOrja oObeM JOKIIaJa COCTaBIIsieT MeHee 4 CTpaHUIl, TeKCT
HareJaTaH HeaKKypaTHO, MHOTO OIe4YaToK, TeMa JI0OKJIa/la He pacKphiTa, MHGopMaIus B3sTa U3 1 UICTOUHMKA,
MHOT'O OIIMOOK B MOCTPOSHUHU MpeiokeHui. [Ipu 3amuTe nokiiaaa CTyJeHT MpOAEMOHCTpUpoBai ciaaboe
3HaHME MaTepuasa paboThl, HE CMOT PACKPBITh TEMY HE OTBEYAJI Ha BOIPOCHI.

Bup padots! - BeinonHenue pacdetoB (HanmpuMmep, MpakTUYecKre paboThl)
®opMa KOHTPOJIS 1 KPUTEPHUH OLleHKH

3aiaHue J0JKHO OBITh BBIIIOJHEHO B TETPAId AJI CAMOCTOSITENIbHBIX MM J1a00paTOpHBIX padoT.

«OTa4HOY» - 3a7a4a pelieHa, BCe pacueThl BBIMOTHEHBI, BEPHO, BCE NEHCTBUS 3aMucaHbl TOYHO, 63
MOMAapOK.

«Xopo1o» - 3a/1aya pelieHa, pacueTbl BHIIIOJIHEHbI, BEPHO, HO B ACHCTBUSAX JOIMYIIEHBI HETOYHOCTH.

«Y IOBIIETBOPUTEIIHHOY - 3a/la4a pelleHa ¢ OUIMOKaMH U TOMapKaMH.

«HeymnoBneTBOpUTENBHOY - 331a4a pelieHa ¢ OIMOKaMH, OTBET HE TIOJTy4YeH.
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Bua pa6orsl - CocTaBiieHHE TECTOB U 3TAIOHOB (OTBETOB) K HUM

Cocmasnenue mecmos u smanoHo8 Omeemos K HuM — 3TO BUJ CAMOCTOSITEIbHONH paboThl CTYAEHTA
10 3aKPEIUICHUI0 M3Y4YEeHHOH uHpopMammu myrteM ee auddepeHnuaniuy, KOHKpPETH3aluu, CpPaBHEHUS U
YTOYHEHHs B KOHTPOJILHOU (opme (BoIpoca, OTBETA).

B xozxe BbImomHeHUs 3a1aHusl HEOOXOIUMO COCTABUTH KaK CaMU TECTHI, TAK M JTaJOHBI OTBETOB K
HUM. TecTbl MOTYT OBITh Pa3IMYHBIX YPOBHEH CIOKHOCTH, IEJIECO00pa3HO MPEJOCTABIATh CTYACHTY B 3TOM
cB0OOY BBIOOpA, TIIABHOE, YTOOBI OHM OBUTH B paMKax TeMbl. 3a1aHue ohopMIIsieTcss MUCbMEHHO.

3arpaThl BpPEMEHU Ha COCTAaBJICHHE TECTOB 3aBUCHT OT 00ObeMa HH(OPMAIUH, CIOKHOCTH €€
CTPYKTYPHUPOBAHHS U OIPEEIISIOTCS MIPENOIaBaTEICM.

HpI/I COCTaBJICHHUHU TCCTOB U 3TAJIOHOB OTBETOB K HUM HCO6XOI[I/IMO:

— HU3Y4YHUTHh HH(POPMALHIO 110 TEME;

— TIPOBECTHU €€ CUCTEMHBIN aHaU3;

— CO371aTh TECTHI;

— CO34aThb 3TAaJIOHBI OTBETOB K HUM,

— MPEICTaBUTh HA KOHTPOJIb B YCTAHOBJICHHBIN CPOK.

@®opMa KOHTPOJISI 1 KPUTEPUH OI[EHKH:

— COOTBETCTBHUE COJIEP>KAaHUS TECTOBBIX 3aJJaHUIl TeMe;

— BKJIIOYEHHE B TECTOBBIC 33/1aHUs HanboJjee BaKHOM nHpopmanmu;
— pa3HoOoOpa3ue TECTOBBIX 3aJaHUM 10 YPOBHSM CIOXKHOCTH;

— HaJIMYMe MPaBUIILHBIX STAJIOHOB OTBETOB;

— TECTBI IPE/ICTABIICHBI HA KOHTPOJIb B CPOK.

5 MeToguyecKkue peKOMeHIAUM K PYy0e:KHOMY KOHTPOJIIO

PyGexxHbIli KOHTPOJIb COCTOMT W3 BBINOJTHEHUS TECTOBBIX 3aJlaHUM IO TPOUICHHBIM TeMaM U
pEIIeHHIO0 3a/1a4 KOHTPOJIBHOU paboThI

TpeOGoBanusi K 0)OPMIICHHIO KOHTPOJIBHOI PadoThI

KontponbHyto paboTy HEOOXOAMMO BBIOJHUTH CAMOCTOSTEIBHO W MPEJICTaBUTh TOYHO B
YCTAHOBJICHHBIE TpapuKoM Cpoku. [IpW BBHITOJTHEHHHM KOHTPOJBHOW pabOTHI CIEAyeT COONI0IATh
clleAyIolme TpeOoBaHus:

1) yka3aTh HOMEp BBITIOJIHAEMOTO BapUaHTa,;

2) ycloBHE 3a/1a4i He0OXOIUMO TPUBECTH MEPEJT €€ PEIICHHEM;

3) pelieHus 3a7a4 JOHKHBI COMPOBOXIIATHCS PAa3BEPHYTHIMU TOSCHEHUSIMH HYXHO TNPHBECTH B
o0mieM BHJE BCEe HCMONb3yeMble (OPMYIbl ¢ OOBSCHEHHEM YIOTpeOssieMbIX OOO3HAYCHMH; CcrenaTh
HeO6XO)II/IMI)Ie YCPTECIKU. qepTe)KI/I JOJIZKHBI OLITh BBINOJIHEHEI B HpﬂMoyFOHLHOfI CUCTEME KOOpAWHAT B
IIOJTHOM COOTBETCTBHH C IaHHBIMHU YCIIOBHSIMHM 33]]a4 U TEMH pe3yJIbTaTaMu, KOTOPbIE MOTY4EHBI;

4) ecv  BBIYMCIICHHS, BBIMOJHSICMbIC MPHU PEIICHUU 3aja4, NPUOIMKEHHbIC, TO CICIyeT
NPUIEPKUBATHCS MPABUIT TPUOTMKEHHOTO BEIYUCICHHS.

AynuTopHasi KOHTpoJIbHas paboTa BBIIOJIHSAETCS Ha y4eOHOM 3aHATUH B TeueHue 40 MUHYT

Kpurepun oueHKH KOHTPOJILHOM PadoThI
Pabota cunTaeTcs 3auTEHHOI B TOM Cllydyae, €CJIi OHA OTBEYAET ONPEEICHHBIM TPEOOBAHUSAM:
- IPaBWJIBHOE U IIOJIHOE PELICHUE 3a/1a4;

- BBIIBIIICT 3HAHUE NCTOYHUKOB U JIUTEPATYPHI 10 TEME;
- COIEPKUT JOCTOBEPHBIN MaTEpHUal.

20



OneHka «HEyJOBIETBOPUTEIHHO» CTaBUTCS, €clid paboTa MOJHOCThIO HE OTBEUaeT TPeOOBaHUSIM K
TAaHHOMY BUJAY 3a4€THBIX paboT cTyneHToB. HeyaoBneTBOpUTENbHON cUUTaeTCs Takke padoTa, B KOTOPOi
3a/IaHMsl PEILIEHBI HE MPAaBUIIBHO.

KonTponbHas paboTa, BHIITIOJIIHEHHAs! HE [10 CBOEMY BapHUaHTY, HE 324U THIBAETCSI.

6 lIpumepsl pelieHus 3a1a4

Tema. BoluuciieHue CYMMBI Y4 CJI0BOI0 psijaa. HccaenoBanue YuCI0BOIO psaaa HA CXOAUMOCTb

3amanue 1. HaliTu cymmy unciaoBoro psa:

20 5 _ 0 1+3H
Y Z(3n—2)(3n+1)’ o2 '

n=1 n=| ?H

Pewmenne

a) Onpenenum Qopmyiy N - oif yacTuyHOM cymmsbl. [l 3TOro oOLIMil wieH psAjga pas3iokuM Ha
CyMMY IPOCTESHIINX IPOOCH.

Paznoxenue Ha mnpocreiimne apoOu ynob6Ho BeimonHATe B nakere MathCAD. Habupaem
BbIpaXKEHHE, HE 3a0bIBasi BBOJAUTH 3HAK YMHOKEHHUA (*), 3aTeM BBIENISIEM NEPEMEHHYIO N U HIEJIKAeM I10
crpoke Convert to Partial Fraction B nmyukre Variable menro Symbolics. [Tonyunm:

5 B 5 5
Bn—-2)Bn+1) 33n-2) 33n+1)

Tenepb 3anMChIBACM N -0 YaCTUYHYXO CYMMY psja:

[5 5 J [ 5 5 J (5 5 J 5 5
S, =|l=———= |+ —=——— |+| ——— [+...F — .
3 12 12 21 21 30 33n-2) 3(3n+1

Packpoem ckoOku 1 cokpatum 1noo0HbIe ciaraemble. [lomyanm:

5 5 : . (5 5 5 5
p=—————. Im§, =lm|-————|==. S=-.
3 3C3n+l) now n—x\ 3 33n+1) 3 3

1+3°
0) Psan Z 70 IIPEACTABUM CYMMOM JIBYX PsJIOB:
n=1

Z1+3” i ” Z(J

n=1 n=l 7 n=l
Kaxxnpiii U3 ABYX MOJIYYEHHBIX PSAJIOB SIBISETCS CyMMON OECKOHEUHOM TeoMeTpUYeCcKOi mporpeccuu

CO 3HAMEHaTeJIsIMU 7 51 3 Boinonusiercs ycnosue |q] < 1. [lo dopmyne nns cymmbl GeCKOHEUHO

r€OMETPUYECKOMN
b]+b1q+b1q2+...+blq”+...:b—‘,
I-¢
MOTYYNM:
=1 V7 1 &3\ 37 3
2T ;H Ty a

+
6 4 12
IpumeyaHue — IPOBEPKY MPABHILHOCTH pelieHus BeimoaauM B makere MathCAD. [lns storo Ha
MaHCJIM UHCTPYMCHTOB HAXOAWM OICPATOP CYMMHUPOBAHHA W MICITYKOM BBIBOAUM €ro Ha pa60qee II0JIC.
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3arem HaOWpaeMm OOIIMI WICH psla, CTABUM TMpeeiabl CYMMUpPOBaHUsA. BriBeaeM ¢ maHenm WHCTPYMEHTOB
CTPENKY, IOJIYYUM pe3yJIbTarT:
©0 oo

5 5 (1+3n) 11
Z (3-n—2)-(3-n+1)_>§ 2 ;,—n_}E

n =1 n =i

OTmevaeM, 4TO Pe3ysIbTaThl PYYHOTO U MAIIMHHOTO CUETa COBITAIAIOT.
3aganue 2. MccrnenoBarh Ha CXOMUMOCTh YMCIOBBIE Psiabl. [IpaBUIIBHOCTL BBIYHMCICHUS MPEACIOB
npoBeputh B makere MathCAD.

2 .2
n arcsin
.~ &1 (-l .~ n+1
;0) ) —|———1| :B) :
Z;(z”"‘l)' EZ” n® +3 E vn+3

Pemenne.

JlaHbI YKCIIOBBIC PSBI C MOJOKUTEILHBIMH YJICHAMHU.

a) Ecnu o0muii uieH psiga cofep uT (akTopuai, TO AJ HCCIEIOBAHUS HA CXOJUMOCTh yAOOHEe
BCEro UCIOJh30BaTh Npu3HaK Jamamobepa.

[pusnak Janamoepa.

[lycTh ans psiga ¢ MOJOKUTEIbHBIMU WICHAMH

DU, =U+U,+U,;+..4+U, +..

n=l
CYILICCTBYCT MPCACII OTHOLICHHUA N + 1-ro wieHa Kk n -MYy, T.C.
U
~Mat+l
lim = =g

e
n—r P

Ecmn q < 1, T0O psig ZUn cxoautest; ecnu q > 1, To psag pacxonutcsa. B ciydae q = lnpusHak He

n=1
,I[aéT OTBCTA O CXOAUMOCTH pAa.
- i 3"-n! .

0 YCJIOBHIO 3aa4Yun - (2” 4 1)' . 1orga

U 3 e+ 3! 323" alk(n+1)
i 2n+ 1)+ 1! (2n+3)! Qn+D-2n+2)2n+3)’

/ e LU |

lim U, T 3-3".nl(n+1) -(2n+l). _

now U, n-eun+)2n+2)2n+3) 3".pn

~ lim 3(n+1) _
n—w (2n+2)(2n+3)

Psan cxomurcs.

6) Ucnonp3yiiTe paaukanbHbiil npuzHak Komu.

Pagukanbubiii npusHak Komm

[Tycth miis psiga ¢ MOJIOKUTEIbHBIMA WICHAMHU CYHIECTBYET MpeAesa KOpHS N-0il CTENeHu U3 N -TO

yena pana, T.e. [IM «”}Un =(. Ecmu q < 1, To paa cxoautes; ecu q > 1, To pacxoaurcs. B ciydae q = 1
n—o0
NPU3HAK HE JaET OTBETA O CXOJMMOCTH PsJIa.

2
n2 -1
Hccnenyem psg z < 7. 3 C TIOMOIIBIO pauKanbHOIro pu3Haka Kommu:
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lim o L nz_—l = lim 1 nz_—l :(100).

n—wx || 27 ;12 +3 n—oe 2 ;12 +3
HeOHpeHCHCHHOCTB paCKpOGM C IIOMOIIIBIO BTOpOFO 3aMcYaTCIILHOI'O r[pe,uena.
—4n
.
2 n nh+3 ”2+3
I .. n- -1 1 .. -4 —4
— lim — =— lim l+2— =
2n—w p= +3 2 n—w n-+3

_L o= 1o 1
28}:42311 +3 26 2 .

Psan cxogurcest.

B) Mcnonb3yiiTe mpu3Haku CpaBHEHMUSL.
Ilpu3Hak cpaBHeHHs

[1ycTh i1 psANOB C MOJOKUTEIBHBIMA YWICHAMHU

U +U,+ Uz + U, +... (4)
nu
Vi+V,+Vz+V,+... (5)

HayuHas C HEKOTOPOro Homepa, crpaBemiuBo HepaBeHCTBO Uy < V. Torma, ecnu psii ¢ OOJBIIUMH
yineHamMu (5) cxomutcs, TO psan (4) ¢ MEHBIIUMH WICHAMHM TaKXke cXomuTcs. Eciu psag (4) ¢ MEHBITMMHU
YWIEHaMHU PACXOJUTCs, TO pAl (5) ¢ OOJIBIIMMHU YIEHAMU TaKXKe PaCXOIUTCS.

IIpenenbHblii IPpU3HAK CPABHEHUS

. U :
9 o n
Ecnu cylecTByeT KOHEYHBIH M OTIMYHBIA OT HyJIsS Mpeaes IIm_V =1#0, 10 06a paza lIMU_ u
n—oo n—w

IImVn CXOIATCA UM paCXoaATCd OAHOBPEMCHHO.
n—o0

Ecmu oOmuii 4ieH uccinegyeMoro psiia COJIEP’KUT MHOTOYIEH IO CTEHEHSM N, TO €ro MOXKHO

CpaBHUBaThb C OOOOIIEHHBIM TapMOHMYECKHM psAgoM. OOOOIIEHHBI T'apMOHUYECKUN psij lim

n—o0 nj'
, 1
o alCSIN™ ——
cxogutest pu A < 1 m pacxonutcs mpu A > 1. Urtak, obmuil wieH psjaa Z— ,_I'H-l COJIEPKUT
’ ’ n=1 n + 3
CTENEHHU N .
[IpuMeHnM npenenbHbIN MPU3HAK CPABHEHUS.
: 1 ,
arcsm2 — 1 (L)Z . f’l/'
lim — = lim ntl, — = lim =
n—owo V,  now  n+3 n* = (n+3)
Pt «
= lim 2L = lim ;"2 = lim "
n n
n—>0 (;2)1/2 n—>0 n—w

Tak kak —1—)0 npu N — 00, TO IO 3KBUBAJICHTHOCTHU OECKOHEYHO MaJIBIX BEIWMYMH arcsin o
n+

2

1

n+1
0eCKOHEUHO OOJIBIION BEIMYMHBI N U IMOCTOSHHON ecTh OECKOHEYHO OOJjbllas BEIMYMHA, MMO3TOMY B
npeaene orOpocum moctosiHHble. CylnecTByeT KOHEUHBIN Mpesen, He paBHbIN Hymio, ecmu A — 2,5 = 0.

SKBUBaJIeHTeH o (o0 — 0); 3aMEHHM B TIpejieie apKCUHYC KBUBAJICHTHOW BEJIMYHUHOMN . Cymma
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limn*2° =1
n—o0
CXOJUTCS 3aJaHHBIN P,

IIpuMedaHue — IPOBEPKY NMPABUIILHOCTH BBHIYHMCIICHUS Mpesena BeimoaHuM B nakere MathCAD. Jlns
ATOrO HAa MaHEIW WHCTPYMEHTOB HAXOAWM OIepaTop mpezena, HabupaeMm BhIpaKeHUE. BriBeneM ¢ maHenn
UHCTPYMEHTOB CTPEJKY, [IOJy4YUM PE3YNIbTAT:

2
3in+ 1) S0 firm n -1 1

o 2 n+2)-(2-n+3) nse | 443

, ecmu A = 2,5. Ilpu aToM 0000IICHHBI TAPMOHUYECKUM P CXOIUTCS, CIICIOBATEIBHO,

n

Tema. Paznoxenne pyHKIHI B CTeNIEHHbIE PAABI

3ananue 1. Haittu unreppain CXOILI/IMOCTI/I CTEIIEHHOT'O pslz[a

. 4n—-3
n=l

)rf+l n

n+5

Ha OTPE3KE, JICKAIICM BHYTPU MHTCPBAJIa CXOAUMOCTU, ITIOCTPOUTH Fpa(l)I/IKI/I YaCTUYHBIX CYMM pAla

Sl(X) u 310 (X) .
Pemienue.
4n-3
a) 3amaH psa Z% , it kotoporoa=—-1, k=4 b=-
n=1

1 1
Kpowme Toro, E, ‘Cn+1‘ :].GW.
Ucnonszyem dhopmyny (4):

16" -16

(R+1)"|=lim & (R+1)’|=16, (R+1)=2, R=L
Panuyc cxomqumocTu paBeH 1, MHTEpBaI CXOAMMOCTH
(@-R;a+R)=(-2;0).

OHpGHGJ’IHGM CXOOUMOCTB pdla Ha rpaHUlax MHTCpBaJa.

HYCTB x = 0. Torma 4YHCIOBOM 3HAKOMOJOXKHUTEIbLHBIN pAx Z CXOOUTCsA, TaK KaK IIO

n 116rI

paluKaIbHOMY IpU3HAKY cxoguMoctu Komm

m /U, =m0 = 1<

( )4n -3
16"

1

ITycts X = — 2. Toraa 4ucioBOU psx Z 3HaKomnepeMeHHbI. [1o qoctaTouHOMY NpU3HAKY

n=1

—, COCTABJICHHBIN U3 €ro abCOMOTHBIX BEIMYHH,
n=1
CXOIUTCS.
HuTepBan cxoauMocTu cTeneHHoro psaa: [— 2; 0].

n+1l n
- X
6)P;1/:[Z( ) , g kotoporoa=0,k=1,b=0.

Pamuyc cxogumoctu onpenensiem mo dpopmyie (5):

C.| 1 .1 . n+6
R =Ilim =lim| —:—— |=lm——=1
><|C | "n+5 n+6) m=n+5

Wutepsan cxoaumoctu (—1; 1) .
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<>o_n+1‘_n OO_n+2
ITycte X = — 1. [loayunm 4MCIIOBOM 3HAKOUEPEAYIOIIMUICS Psif nZ:;( 1)n +E} 1) = Z‘(n]ﬁ 5

Psin cxogutcst Ha OCHOBaHUU TeopeMbl JIeiOHMIIA.

o (_ n+1 . n o (_ n+1
ITycts X = 1. [lonyunm 4ncIOBOM 3HAKOUEPENYIOIIMMICS Pl Z( 1) (1) = Z( 1) Pan

) n+5 T N+5
CXOJMTCSI HA OCHOBAaHUU TeopeMbl JIeiOHuIa.

Takum 00pa3oM, HHTEPBAJ CXOUMOCTH cTerneHHoro psaa [—1; 1].

Ha otpeske [ — 1; 1] ctpoum B MathCAD rpaduku yactuaabix cyMmm psiaa Si(X) u Sio (X) . st atoro
ornpenenseM (yHKINU:

1 (_ l)n+l . Xn 10 (_ 1)n+1 . Xn
S,(x)=Y " X S, (x)=S 1" X
L (X) nZ; —r 10 (X) nz; —r
0.5
i __l - 0 i |
31(x) ,f'

210¢30) 0T
-I.I - 1__

Pucynok 1 — I'padmku 4aCTHUHBIX CYyMM CTEIEHHOTO psijia

Tema. Teopust pyHKUMI KOMIJIEKCHOI IepeMeHHOI

3agaua 1. J{ansl pa3znuunbie GopMbl IPEACTABIECHNUS KOMILJIEKCHOTO YUCIIA!
a) 2+v=9, V=9, 2—/=9;
T . . T
b) 3 (r:r_)s——i— [- sm—);
6 6
1[5
3 =i
c) —es;
: I T T
d 1—i ez, 5 (cr_)s;—i— i- smg).
3anummuTe KOMIDIEKCHBIE YKciia B (hopmax:
a) anredOpamyecKoii;
b) anreGpanyeckoii u MokasaTeabHOM,
C) anreOpanyeckoil M TPUTOHOMETPUYECKOW, KOMILIEKCHO CONpsHKCHHBbIE K HHUM. M300pasute
Yriciia Ha TUTIOCKOCTH.
Pemenue.
[TepBbIit cIoc00: KOMITJIEKCHBIC YHCIIa B alnredpanyeckoi hopme.

Jlnist TOro 4ToObI BBECTH MHUMYIO CIUHUILY I, HAOepUTe Ha KiIaBuaType 11 W MICTKHUTE MBIIIBIO BHE
BBIJICTISIFOIIEH PaMKH.

arl :== 2 am = 3 a:= arl + aim-1
Eb:=0 Ib := 3 b:=Fb+1Ib1
dl =2 d:=-3 d:=dl + d21

25



JI1st Toro 4T00B 0TOOPA3UTh KOMIUIEKCHOE YHCIIO B pabodyeM JOKyMEHTE B anreOpandeckoi gopme,
mieIKHUTe B TaHenu Symbolic (cumBonmka)-Berauciute — complex (KOMIUIEKCHO) W BBEAUTE B
ITOMEUYEHHOW MO3ULIHMHU UM KOMIUIEKCHOM NEPEMEHHON U IIEJIIKHUTE MBIILIBIO BHE BBIICIISIOIIECH PAMKH.

a—>2+31
b—31
d—=2-3

Bropoii cioco6: KOMITJIEKCHBIC YHciia B alredpandeckoit hopme.

p=24++-9

p—=>2+3
=9 g — 31
q:=2-+-9 q—>2 -3

Tperuii cioco6: KOMITJICKCHBIC YHCIIa B TPUTOHOMETPUIECKOU (hopme.

T (T
Z:=3-| cos E + 1-sm| —

3+/3 3
za—\‘/_+—-i
2 2

UeTBepThili crOco0: KOMIUIEKCHBIE YHCIIa B TIOKa3aTeIbHOU (hopme.

L
3 4°
Z = —-v:4
2
3.
Z =2 —+ -1
4
IIaTeIli c1oc00: EHCTBUTEBFHAS U MHUMA 9YaCTU KOMITJIEKCHOTO YKCIIa
zl=1-1
Re(zl) =1 Im(zl) = -1
T .
Pl
zZ2:=e
Re(z2) =0 Im(z2) =1

SECOE)

Re(z3) = 2.5 Im(z3) = 4.33
IlecToit crioco6: MOAYb M APTYMEHT KOMITJIEKCHOTO YHUCIIA.

Jlst Toro yToOBI HANTH MOJYJIb KOMIUIEKCHOTO YMciia, menkHuTe B maHenu Calculator mo cumBoy
MOJYJISl U BBEJIUTE B IOMEUEHHOM MO3UIIUU UMS YUCIIA.
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Jlnist Toro 4ToOBI HAWTH apTYMEHT KOMIUIEKCHOTO YHCJa, BBEIUTE MMs (YHKIHUU arg W YKaXXHTE B
CKOOKaxX KOMITJIEKCHOE YUCIIO (WIJIH €TO MMS).

z1:=1-1

|z1] = 1.414 |z1| = +/2

™
arg(zl) = —0.785 arg(z1) — 4

CenbMoii cr1oco6: BHIUMCIEHUE KOMIUIEKCHO COMPSKEHHOT0 YKCIa.
st TOro 4roObl ONPENeanTh KOMIUIEKCHO COTPSDKEHHOE K YMCIY Z, BBEOUTE C KIABHATYPHl Z U

3atem cumBoa Shift + " (kaBbIukH).

_ ™ o
7= 72 +3i zZ3 = 5. CGSE +1-51113
;=2—3i z3 =2.5-4.331

— 5 5.4/3

5.3 (38,

2 2

BoceMoii crioco6: n300pakeHne KOMIUIEKCHBIX YHCENT Ha KOMIUIEKCHON TIOCKOCTH.
KomrunekcHbie uncna a, b u d onpeeneHsl BbIIIE:

a—>2+3i b —> 3i a—2—3i

J171s TOro 4T00BI 0TOOPA3UTH KOMIUIEKCHOE YHCIIO HAa KOMIUIEKCHOH MIOCKOCTH, IIEJIKHUTE B MaHEIH
Graph (rpaduk) mo cuMBOJy JekapToBa rpaduka, B OTKPHIBIIEMCS! OKHE rpad)MKOB BBEAUTE B TOMEYCHHOM
MO3UIMH BO3JIE OCU a0CIUCC, pa3Aenisis 3alsiaToi, UMeHa JeHCTBUTENbHBIX YaCTe KOMIUIEKCHBIX YHUCEl, a B
MO3UIIMH BO3JIE OCH OPJIMHAT — UMEHA MHUMBIX YacTeH, U MIEIKHUTE BHE MOJISI TpadUKOB.

Jl5is TOro 4ToOBl YCTAaHOBHUTH CTHIIb M300paKEHUS, MIETKHUTE MO TpaduKy IBaXAbl U MOCMOTPHUTE
METKH B TIOJIIX BBOJIA, YTOOBI MOHSATH, KaK OMPEEIICH CTUIIb N300paKeHHS IJIsl TPUBEIEHHOTO Tpaduka.

4_
4 » o
2
Trn(a) 1_
TR
Im(b) | I I
*4¢ 4 -3 -2 -1 0 1 2 B 4 |
Tm! a! =17
Ak k .l
-3 A
—4
-4 Re(a) Re(b) Relal 4
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Tema. OnepanuoHHO€e UCUMCIEHHE

3anauya 1. Haiinute n3o0pakeHus 3aJaHHBIX (DYHKIUKA-OPUTHHAIOB

f(x) = ax u f(X) = exp(-x).

Jlis TpOBEpKM TPABWILHOCTH BBIYUCIICHWH BBIIONHUM OOpaTHOe mpeoOpasoBanue. Haiimute
OPUTHHAIIBI 3aJTAHHBIX N300paKEHHIA

a 1
Fo) = SnF®) = =

Pemenue.

[epBbrit crioco®. Jlns Toro, 4ToObl BBIYHCIUTH W300pakK€HUE, BBIIEIUTE MEPEeMEHHYI i, B MEHIO
Symbolics (cumBonuka), BbiOepute paszgen Transform (mpeoOpa3oBaHKe) W BBINOTHHUTE (IIEIKHYB TI0
cTpoke) omneparuto Laplace (Jlamac).

Jlyis ToTO, Y4TOOBI MPOBEPUTH MPABUWIBHOCTh BBIYUCIICHUN, BBIICTUTE B HAWIEHHOM H300payKEHUU
nepeMeHHy s, B MeHI0 Symbolics (cumBonmka) BwiOepuTe pasaen Transform (mpeoOpazoBanue) u
BBHITIOJTHUTE (IIETKHYB 10 CTpoke) onepanuio Inverse Laplace (o6parnoe Jlarmaca).

e
a-t —
2
5
e
— a-i
5

Bropo#t cnoco6. [nst Toro, 4toObl BBIUMCIUTH H300paKEHUE, MICIKHUTE B maHenu Symbolic
(CHMBOJIBHBIX KITFOUEBBIX CIIOB) TIO KJIFOUEBOMY CJIOBY laplace, ygmaimre cieBa OT KIIFOUEBOTO CJIOBa OJHY
METKY, BBEJUTE BBIpXKCHHE JUIsI (PYHKIIMU-OPUTHHAJIA, TIOCIIE KIIFOYEBOT'O CJIOBA BBEIUTE 3aIATYIO, 3aTEM
UM TIEPEMEHHOW U MICIIKHUTE BHE PAMKH.

J171s TOrO 4TOOBI MPOBEPUTH MPABUIBHOCTH BHIYUCICHHH, AEMCTBYITE TaK K€, KaK MPU BHIYUCICHUH
M300pakeHHs1, HO UCIIONB3YHTE KIII0UeBOE CIOBO invlaplace.

1
(exp(—1)) laplace .t — ——
s+ 1

: —t
invlaplace .s — e

s+ 1

7 3apa4uu 1J11 CAMOKOHTPOJIA

3aganue Nel
Tema: «HucaoBpie QyHKINH ¥ PAALD).

3apanme 1. Haiitu cymmy yncinoBoro psna
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I l

l.1

o
1

i —_—

1.3

1.6

1.9

H=

oo
1

1 (n+2)(n+3) |

- |

q

w2 M- +n=2

% |

—_—.
w1 9N~ +6n-8

i l

4n* —4n -3 |

2

[.18
n=2

1.21, Z

n=l

3aganue Ne2
Tema: «Teopuss GyHKIMIT KOMIIJIEKCHON TepeMeHHOH.

4n? +8n+3 |

6
= .
n-+n=2
| +2"

3”

H306pa3I/ITB KOMIIJICKCHBIC 4YHCJIa Zl, Zy U IOJIYYCHHBIC PE3YyJIbTAThI BBIUMCJICHUI Ha

”:29”3 —12n-5 vl 4n’ -9

a0 oAl n
1.4 ! S5 Y S +3

n=1 490" —=84n—-13 o

a0 oAl "
1.7 L syt

yo1 36n° +12n—35 i

% % al | Al
1.10 ! EERTR JEahE

wo) LORT + 8 =15 - 6"

= Y Y
my—-r Wy

w1 I +12n -5 = 8§

ol o "
.16 _ .1.1?2”3

we 4917 =700 - 24 - 8"

S 5 =30 42
1.19 5. 120 ) —

aol 13—8n—16n" o 4

KOMIUIEKCHOM  TuIockocTu. lIpomsBectn

YKa3aHHBIE JCHUCTBUA

Haa KOMIIJICKCHBIMH

YUCJIaMH | 3aITUCaTh Pe3yJbTaThl B TPUTOHOMETPUYECKOM U ToKa3aTeabHOM hopMax:

1) 2,+2,;2) z,-2,; 3)% 4)z}; 5)z,-7; 6)z—-2z; 7) Rez; Imz; 8) 3\/2
2

Ne KommiekcHrble uncia Ne KommiekcHble uncia

1 z, =1+1; z,=-1+i 2,=2-3i; 7,=-5+I

3 2,=2-1;, 72,=8-I 4 2, =-1+2i; z,=4-3i

5 2,=3+2I;, z,=-8+I 6 z,=1-1;, z,=2+I

7 2,=3-2i; 2,=6-2i 8 2, =1-1; z,=1+I

9 z,=1-1; z,=-5+3i 10 2, =-1-2i;, z,=1-i

3amanmne Ne3

Tema: «Haligute n3o0pakeHne YKa3aHHbIX OPUTHHAJIOBY.

Ne ®dynkiur-opuruHansl f(t) Ne ®dynkiur-opuruHansl f(t)
1 |a) e’sinm b)sinStcos2t; 2 a) e’sin3t; b)sin5t-cos3t;
c) e d)t*—etcos3r + Ssint c)eXV:  d)t'—etcos3t— 5sindt
3 |a) esindt; b)sin2tcosTt; 4 a) e’sinm; b)sinStcoslt;
C) 52-2), d) t°— e cos6t + 6sin2t C) g 2tD. d) t*— e 'cos2t + Ssint
5 |a) e*'cosz; b) sin3t-cos4t; 6 a) 5e”sin3t; b) sin5t-cos2t;
) e X3 d) °— e®-cos4t -5sin2t c) e, d)t"- e cos3t—5cos2t
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7 |a) e sin6t; b)sin3tcosdt; 8 a) e cos6t; b)sin3t-cosdt;
) e*™V;  d)t'— e sin3t — Bsint c) 8e*™™:  d) 6 t'— 3e"-sin3t — Bsin4t
9 |a) e”cosm; b)sin2t-cos6t; 10 |a) e “sin6t; b)sinSt-cos2t;
_2(t+2). 47t . 2(t-3). 4 " 5t .
c)e ; d)8t"+ e -cosSt—T7sin2t c)e ; d)t'—e Tcos2t + 6sindt

8 KoHTpoJsibHBbIE BOPOCHI

1. Uucnoseie psiabl.

2. CXoIuMOCTh ¥ CyMMa psija.

3. HeoOxoaumoe yciioBHe CXOUMOCTH.

4. JleiicTBUs HaJ psIaMHU.

5. Psnpl ¢ HEOTpHULIATENBHBIMU YWICHAMU.

6. JloctaTouHble TPU3HAKU CXOJAUMOCTH.

7. 3HaKONEPEMEHHBIE PSIBL.

8. AOCOIIIOTHAS U YCIIOBHAs! CXOJUMOCTH.

9. lIpusnak JleitOuwua.

10. CBoiicTBa aOCOIOTHO CXOASAIIUXCS PSIIOB.

11. ®yHKUIMOHATBHBIC PSJIBI.

12. O6mactb cxoAUMOCTH (HYHKIIMOHATIBHBIX PSAIOB.

13. PaBHOMEpHAasi CXOIUMOCTh (DYHKIIMOHATIBHBIX PSIOB.

14. TIpusnak Beiiepirpacca.

15. CBoiicTBa paBHOMEPHO CXOASIIMXCS (PYHKIIMOHAJIBHBIX PSAJOB: HEMPEPHIBHOCTH
CyMMBI psifia, HouJieHHOe TuddepeHIMPOBaHUE U HHTEIPUPOBAHMUE.

16. CreneHHbIe pAOBI.

17. Teopema AGerns.

18. Kpyr cxoIuMoCTH CTENEHHBIX PAIOB.

19. Panpr Tenmopa u Maknopena.

20. Paznoxenue GyHKIUN B CTETICHHBIE PSIJIBI.

21. Paznoxxenue yHkiuii B psag Oypobe.

22. KoMIuiekcHbIe Ynciia U JEUCTBUA HA HUMHU.

23. N300pakeHre KOMIUICKCHBIX YHCelT Ha TJIOCKOCTH.

24. Monynb ¥ apryMeHT KOMIUIEKCHOTO YHCIIA.

25. AnreOpandeckasi U TpUrOHOMETpu4decKasi pOpMbI KOMITJIEKCHOTO YHUCIIA.

26. [lokazaTenbHast popMa KOMILIEKCHOTO YHUCIA.

27. @opmyiia Duepa.

28. Ilonarue opurvHaga u M300paKeHU.

29. Unrerpan Jlannaca.

30. OcHoBHBIE MpaBuiIa U (GOPMYJIbI OTIEPAITUOHHOTO UCUUCITICHUS.

31. OcHOBHBIE TEOPEMBI ONIEPALTUOHHOTO UCUUCIIEHUS

9 Y4yeOHo-MeTOoANYECKOE o0ecmeyeHne JUCIUILTUHBI
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9.1 PexoMenayemasi Jiureparypa

— Sumenés, JI.T. Beicmas marematuka: yaeOHuk / JL.T. Slumenés. - Mocksa: U1 PUOP: HUIL]
Nudpa-M, 2013. - 752 c.: 60x90 1/16. - (Boicmee o6pazoBanue; bakanaspuar). — ISBN 978-5-369-01032-7
- Pexxum noctyma: http://znanium.com/catalog/product/344777

— HMankun, A.C. 3amaud ¢ pemieHUsIMH 1O BBICHIEH MaTeMaTUKe, TEOPUU BEPOSTHOCTEH,
MaTEeMAaTHYECKON CTAaTUCTUKE, MATEeMAaTHUYECKOMY MPOrpaMMHUPOBAHHUIO [DIIEKTPOHHBIN pecypc]: y4eol.
nocobue / A.C. lllankun, B.A. Illlankun. - 8-¢ um3a. - MockBa : M3gatenbcko-ToproBas KopIioparus
«JdamkoB u K°», 2013. - 432 c. : tabmn., rpad. - (Yuebuble nznanus s 6akanaspos). - ISBN 978-5-394-
01943-2. - Pexxum goctyna: http://biblioclub.ru/index.php?page=book&id=450779

— 3apunoB, P.H. Cneumanbneie pa3zensl MaTeMaTuku: Teopus (QyHKIUH KOMIDIEKCHOM
nepeMeHHO. OCHOBBI ONIEPAIIMOHHOTO UCYHCIICHUS [ DIIeKTPOHHBIN pecypc]: yued. mocodue / P.H. 3apuros,
[Il. YyrynoBa ; enepaibHOE areHTCTBO MO0 o0O0Opa3oBaHMIO, ['ocymapcTBeHHOE 0O0pa30BaTEIBHOE
yupexaenue Breiciero npodeccuonansHoro oopazoBanusi Kazanckuii rocy1apCTBEHHBIM TEXHOIOTUISCKUI
yHuBepcuteT. - Kazans : U3narensctBo KHUTY, 2008. - 115 c. : wi., Tabi., cxem. - bubimorp. B kH. - ISBN
978-5-7882-0522-9. - Pexxum noctymna: http://biblioclub.ru/index.php?page=book&id=259067

— IlneckynoB, M.A. OnepanoHHOE HCUYUCIECHUE [DIEKTPOHHBIN pecypc] : yuel. mocodbue / M.A.
[TneckyHoB. — EkatepunOypr : Yp®V, 2014. — 143 ¢. — Pexxum nocryna: https://e.lanbook.com/book/98310.

— Mypamkun, B.I'. MHxeHepHble U HayuyHble pacueThl B mporpammHoM komiuiekce MathCAD
[DnexTpoHHBI pecypc]: yueb. mocobue / B.I'. Mypamkun. - Camapa : Camapckuii rocynapCTBEHHBIN
aApXUTEKTYpHO-CTPOUTENbHBINA yHHUBepcuTeT, 2011. - 84 c. - ISBN 978-5-9585-0439-8. - Pexxum nmocryna:
http://biblioclub.ru/index.php?page=book&id=143487

— JlapuueBa, I'.A. KpaTkuii cipaBOYHHK IO BBICIIEH MaTeMaTUKe MO JUCHUILIMHE «MaTeMaThuKa»
[OnexTponnsiii pecypc]. / I'.A. JlapuueBa. — Yumckuil rocymapCcTBEHHBIH YHUBEPCUTET SKOHOMHKH MU
cepuca, 2012. — Pexxum moctyna: http://biblioclub.ru/index.php?page=book&id=272459

9.2 IlepuonnyecKkue U3TaAHUs

1 Bpricmiee ob6pazoBanue B Poccum: xypHain. — MockBa: MOCKOBCKHII roc. yH-T Me4YaTH HM.
N. ®enopona,

9.3 UnTepHeT-pecypcehl

1 http://www.chem-astu.ru/chair/study/lect_03.html — Beicmas MmaTematrka (crieliuaibHbIC TJIaBbI)
2 http://www.twirpx.com/about/ - Caiir ¢ DdJIeKTPOHHBIMH pecypcaMH II0 BCeM pasjeiam
MaTeMaTHKH U JPYTUX HayK.

9.4 IlporpammHoe o0ecnieueHue, mnpodeccuoHAIbHbIe 0a3bl JAaHHBIX M
HHpOpPMAIlUOHHbIE  CIPaBOYHbIe CHCTEMbI COBPEMEHHbIX HMH(OPMANMOHHBIX
TEXHOJIOT Uil

1 TIlaker oducubix mporpamMm Microsoft Office 2007 (nuuensuss no porosopy Ne ITO/8-12 ot
28.02.2012 1.);

2 Mathcad Education-University Edition (nmunien3sus o gorosopy Ne JITIO/13-21 ot 20.09.2013 r.);

3 Beb-npunoxenne «YHUBepcalibHas cucTemMa TectupoBanusi BI TH».

4 Bpayszep Mozilla Firefox (http://mozilla-russia.org/) WIH Google Chrome
(http://www.google.ru/chrome) ¢ ycTaHOBJICHHBIMH IUIATHHAMU JJISI OTOOpaKEHUST ay/IM0 M BHUACOKOHTCHTA
(Adobe flash, Java, Quicktime, Silverlight, Windows Media Player).

5 Koncynwrant [Tmroc (http://www.consultant.ru/
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10 MaTepuaibHO-TeXHHYECKOE o0ecniedyeHue TUCUUIIHHBI

[lepeueHb OCHOBHOTO 000PYAOBAaHUS YYEOHBIX AyAUTOPUN IJIsl MIPOBEIACHUS 3aHATUN JIEKIIMOHHOTO
TUTA: CTAIlMOHAPHBIA MYJIbTUMEIUA-TIPOCKTOP M MPOCKIIMOHHBIA JKpaH, NMEePEeHOCHONH HOYTOYK, Kadenpa,
MocaJ0uHble MecTa JJ1sl o0yJaroluxcs, padouee MecTo mpenoaanaress, yueOHas JocKa.

Jlis mpoBeieHUs JTa0OPaTOPHBIX 3aHATUH HCIONB3YIOTCS KOMITBIOTEPHBIC KJIAcChl, OCHAICHHBIC
CTallMOHAPHBIM MYJIbTHUMEINA-IIPOECKTOPOM U MPOEKIIMOHHBIM SKpaHOM, 000py/JI0BaHUEM JJIsi OpraHU3alNH
JIOKaJIbHOW BBIYMCIUTEIBHOW CETH, MEPCOHAIBHBIMU KOMIBIOTEpaMU, pabOYMM MECTOM IMperojaBaTes,
y4eOHOM JOCKOM.

[Tomemenue Aisi CaMOCTOSATENBHONH PabOThl 00YUYAIONMIUXCSI OCHAIICHBI KOMIBIOTEPHON TEXHUKOM,
nojkitoueHHo K cetu «MHTepHeT», o0ecrneuyuBarONIMX JOCTYH B JJIEKTPOHHYIO HHGOPMAIMOHHO-
o0Opa3oBaTenbHyI0 cpeay by3ymykckoro ryMaHUTapHO-TEXHOJIOTHUECKOTO HHCTUTYTA (pumman) OI'Y.

[Tomemienue A7 CaMOCTOSATENBHON PaOOThl OOYUYaAIOLIUXCSI OCHAIIEHBI KOMIBIOTEPHON TEXHUKOMH,
NOJKIIIOUeHHOW K cetu «MHTepHeT» u oOecredeHHeM JOCTyla B JJIEKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBatenbuyto cpeny OI'Y, anekTpoHHbIE OUOTHMOTEYHBIE CUCTEMBI.
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