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1. HOACHUTEJIBHAA 3AIIMCKA

1.1. Mecmo oucyunaunvl 6 cmpykmype oopazo8ameibHOU NPocPAMMbIL.

Pabouass mporpamma IHUCHUIUTMHBI «Adredpa U TeoOMETpus» Uisl MOATOTOBKU
oOyuaeMbIx 1o HampasiieHuto noarotoBku 44.03.01 Ilemaroruueckoe oOpa3zoBaHue,
HampaBlIeHHOCTh (mpoduiab) o0pa3oBaTenbHONM TporpaMmbl  «TE€XHONOTHS C
OCHOBaMH MPEINPUHUMATEIHCTBA)» COCTaBJICHA B COOTBETCTBHHM C TPEOOBAHUSAMU
deneparbHOTO  TOCYAApCTBEHHOTO  00pa30oBaTENIbHOTO  CTaHAApTa  BBICIIETO
oOpazoBanus (manee PI'OC BO), yTBEepkAEHHOro MpUKa3oM MuHHCTEpCTBA
oOpazoBanust 1 Hayku Poccuiickoit @exnepamun ot 21 Hos0ps 2014 r. N 1505 u
npodeccronansHoro cranjnapta «llemaror (memarormyeckasi IeITeIbHOCTh B cepe
JOIIKOJILHOTO, HayaJlbHOTO OOINEr0, OCHOBHOTO OOIIEr0, CPEAHEro OOIIero
oOpa3oBaHMsI) (BOCIIUTATENb, YUUTENb)», YTBEPKACHHOIO NMPUKa30M MUHHUCTEpCTBA
Tpyna u couuanbHoM 3amuthl PO ot 18 oxTsabps 2013 r. NeS44u. [Iporpamma
coctaBieHa B cooTBeTcTBUU co craHgaptoM PIIJl B KI'TIY um. B.II. Acradnena,
YTBEPXKJICHHBIM Yu€HbIM coBeToM yHHUBepcuTeTa 30.09.2015 (mpotokonm Ne9).
Huciumirza «MaTemMaTu4ecKuii aHaJIu3) BKIIIOYEHA B CHUCOK JUCUMILIAH MOJYJIS
«IIpeaMeTHO-METOIMYECKUID» BapUAaTUBHOW YacTW Y4eOHOro IUIaHA IO 3a0YHOM
dbopme o0yuenus. Koa qucrurmumasl B yaeonom mrane — b1.0O/111.06.01.01.02.

1.2. Obwasa mpyooemkocms OUCYUNTIUHBL.

OO0mmii 00beM BpEMEHH, OTBOJUMBIA HA M3yYEHUE AUCHUIUIMHBI — O 3a4€THBIX
equannl win 180 wacoB. Ha ayauropHyio paboTy (KOHTakTHBIE 4Yachl) OTBOAMUTCS
24,33 vaca, Ha camocTosATenbHYI0 — 147 wacoB, 3k3aMmeH — 8,67 yaca. B 3umHIOI0
ceccuto 1 xypca: 6 4. yekiui, 64. JJaGOPTOPHBIX 3aHATHH, 24 4. CaMOCTOSATEIHLHOM
paboThI; B IETHIOW ceccuto 1 Kypca 6 4. jeknuid, 64. mabopTopHbIX 3aHsaThid, 123 4.
camocrositenbHol padotel, KPD — 0,334, ’x3amen — 8,674.

[IpeaycMOTpeHO  TMOCTPOCHHME  WMHAUBHAYyaJIbHBIX IUJIAHOB (B Mpejenax
TPYNOEMKOCTH JUCITUTUTHHBI).

1.3. I]env u 3a0auu océoenusi OUCYUNTUHDL.

Ilenv oceoenusa Oucyunaunvli: GopMupoBaHue OOLIETO NPEJCTABICHUS O

3aa4ax U LeNsaX IpeaMera, MECTe M JOCTOBEPHOCTH INPUMEHSEMBIX B IIKOJIBHOM
Kypce MaTeMaTuKH, (hopMUpOBaHKE MPOPECCUOHANBHBIX KOMIETEHIIUN CTYIEHTOB.

OcCHOBHBIE 337]a41 JUCLUTIIINHBI:
* Paciiupenue u yriyoieHue noHsATUI MaTeMaTUKH;
* ®opMUpOBaHUE CMOCOOHOCTH CTYJEHTOB NMPUMEHATH MOJYyYEHHBIC 3HAHUS K
PELIEHHUIO 33/1a4 Ha JOKa3aTEIbCTBO, JJOTUYECKU BBICTPAauBATh MaTEpUal,;
* [IpuoOpeTeHue cTyAeHTaMu ONbITa TPUMEHEHUS MOTYYEHHBIX TEOPETUUECKUX
3HAHUW M YMEHUN TEOPETUYECKOr0 XapakTepa K PELICHUIO IMPAKTUYECKHUX 3ajad

Kypca,



OcHogHnble pazoenvl CO0epIHCaAHUs.

Beenenue B MaTreMaTUYECKUN aHAIU3

[Ipenensl GyHKIMHM OJTHOM TTEPEMEHHOM.
[TpousBoaHas yHKIIMU OJTHOU MEPEMEHHOM.
QOyHKIHS ABYX IEPEMEHHBIX.

HNHuTterpupoBanue GyHKIMHA OJTHON TTEPEMEHHOM.
OObikHOBEHHBIE TU(DPepeHIInaTbHBIE YPAaBHEHUS.

O UTAWN RPN

1.5. Ilnanupyemuie pe3yrvmamol 06y4ueHus.
[Ipomecc m3ydeHus AUCIUIUIMHBI HANpaBJIeH HAa (GOPMHUPOBAHUE CIICAYIOMINX

KOMIIETEHIINH:

Obwenpogheccuonanvhvie KomMnemenyuu:
OIIK-2. CnocoOHOCTh y4acTBOBATh B Pa3pabOTKE OCHOBHBIX U JOMOJIHUTEIbHBIX
o0Opa3oBaTeNbHBIX IPOTpamMM, pa3padaTbiBaTh OTAEIbHBIE HX KOMIIOHEHTHI (B TOM
qlClie, C UCII0JIb30BAHUEM MH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTU).
IIpogeccuonanvuvie komnemenyuu:
[1K-2. CnocoOHOCTb MOAJIEPKUBATH O0pAa3Lbl U LIEHHOCTH COLIMAJILHOTO MOBEACHMUS,
HAaBBIKH ITIOBEJICHNS B MUPE BUPTYAJIbHOM PEAIBHOCTH U COLIMAIIBHBIX CETSX.
[1K-3. CriocoOHOCTh OPraHU30BaTh Pa3IMyYHbIE BUIbl BHEYPOUHOU N€ATEIbHOCTH AJIs
JOCTHKEHHUS 00YUYarOIUMHKCS JIMYHOCTHBIX U METANPEIMETHBIX PE3YIbTATOB.
[IK-4. OOnagate wuHQOpManuend O COCTOSHUM M MEPCHEKTUBAX Pa3BUTHUSA
«TeXHOC(hEPHD.

3agauu ocBoeHust [Inanupyemble pe3yJbTaTbl 00yYeHHs 11O Kon pesyabtara
AUCIHHUILTHHBI AUCHHUILIHHE 00yueHHUst
Pacmuperne w  yrayOneHwe | 3HATB: OCHOBHBIC IMOHSTHS MaTeMaTHIECKOTO OIlIK-2, TIK-2, T1K-3, TIK-
MOHATUI MaTeMaTHKH aHanu3a. [loanMaTh MecTo n3y4aeMoro MaTepuana 4

B OOIIEH CTPYKTYpE AUCIUILIAHEL.

YMeTh: NpOBOJIUTH TEOPETUKO-YUCIIOBBIE
HCCIIEIOBaHMS;, aHAIIM3UPOBATh CTPYKTYPY
OIIpe/IeJICHUN MOHATUH; aHAJIM3UPOBATh
MpOCTeHINe pacCcyXIeHus, HAXOJAUTh OIIUOKHU B
paccyXIeHHAX; MIUTIOCTPUPOBATh TEOPETHUKO-
anreOpandecKuii MOAX0 ] K MOHATHAM U
OTIepaLUsaM HaJ AIEMEHTaMHU H3y4aeMbIX CTPYKTYpP
MIpUMEPaMH U3 YICOHHUKOB.




®dopMHpPOBaHUE  CIIOCOOHOCTU
CTYJICHTOB MPUMEHSITH
TIOJTyYICHHBIC 3HAHUS K PCIICHHIO
3a7a4  Ha  JJOKa3aTelbCTBO,
JIOTHYECKH BBICTPaNBATh
MaTtepuan

3HaTh: 3HaTh OCHOBHBIE aJITOPUTMBI: OIEpaLMii
HaJl MHOXKECTBAMH, BEIYHCICHHUE TPEJIEIIOB,
MIPOU3BOHBIX, HHTETPAJIOB, PEIICHUS TPOCTEHIIINX
OOBIKHOBEHHBIX JH((hepeHIINATBHBIX YPaBHCHHN.
YMmersn:

ITpoBepka NpaBMIBHOCTH BBIITOJHEHHS
onepanuil. Jloka3pIBaTh BCE€ CBOICTBA onepauui
1 OCHOBHBIE YTBEPXK/ICHUS TEOPUH,
00OCHOBBIBATH IIATH MOCJIEI0BATEILHOCTh
LIaroB MPUMEHSEMBIX allTOPUTMOB, BEIOUPATH
HauboJiee palMOHANBHBIH C1I0CO0 BBIUYNCIICHUS,
YMETb COYETaTh Pa3HbIe METO/IbI BEIUHUCIICHUSI.
BurageTs: aHanu3 CTPYKTYpHI ONpeiesieHUH
MOHSTHI; IPOBENEHNE POCTENILINX PACCYKACHUN
IIPU JI0Ka3aTEeIbCTBE CBOUCTB M OCHOBHBIX
YTBEPKACHHUH; CAMOCTOSITEILHOTO TIONCKA
JOTIOJTHUTENBHOTO TEOPETHYECKOTO MaTeprana u
HECTaHJAPTHBIX 337ad 110 U3y4aeMbIM TEMaM.

OIIK-2, TIK-2, TIK-3, I1K-
4

[Ipuobperenue
OIIBITa

CTYACHTaMH
[IPUMECHECHHUS
MOJIyYEHHBIX TEOPETUYECKUX
3HAHUH u yMeHUil
TEOPETUYECKOTO  XapaKkTepa K
PELICHUI0 TPAaKTUYECKUX 3a/1ad

Kypca

3natb: CriocoObl nccieqoBaHus QYHKIHNA Ha
HEIPEPBIBHOCTh, HA SKCTPEMYMBI, HAXOKICHUE
IJIOLA/ICH ¢ TIOMOIIBIO UHTErPAJIOB.

Ymern: [IpuMeHsTh anroputMsl 1 GOPMYJIIBI K
PELICHUIO CUCTEM JIMHEHHBIX YpaBHEHUH, 3a/1a4,
CBSI3aHHBIX C MAaTPUYHOH anreOpoii, BEKTOPHOI1
anreopoil.

OIIK-2, IIK-2, T1IK-3, TIK-
4

Baagers: MeTonamu perieHuns anredpandeckux
3aj1a4;

HaBpIkaMu B peICHUH CHCTEM JIMHEHHBIX
YpaBHEHHA, BBIYUCICHUH PA3IMYHBIX BETHYNH
TeOMETPUYCCKHX 00BEKTOB CPEACTBAMHU
BEKTOPHOU anreOpsl.

1.6. Konmponw pesynrsmamos oceoenuss OUCYUniuHbl.

- TEKYUIMH KOHTPOJb: MPOBOJUTCA C IEJNbI0 peanu3alu OOpaTHOW CBA3M,
OpraHu3allid  CaMOCTOSITENIbHOM pabOThl W  TEKylIeW MPOBEPKH YCBOEHUS
JUCHUIUIMHBL. METONbl KOHTPOJI YCHEBAEMOCTH: BBINOJHEHHE CAMOCTOSTEIBHBIX
paboT, pelieHrne 3a/1a4 Ha MPAKTUYECKUX 3aHATUSIX. POpMa KOHTPOJISA: BBIMOJHEHUE
KOHTPOJIbHBIX Pa00T, BBINIOJIHEHUE UHIMBHUIyAIbHBIX JOMAIIHUX 3aJaHU;

- UTOTOBBIM KOHTPOJIb: SK3aMEH, IIPOBOJNUTCS C LEJIbI0 OLIEHKH YPOBHS OBJIAJICHUS
komnereHuussMu B cooterctBuu ¢ @PI'OC BO.

OueHouHbIE CpECTBAa PE3YJIbTATOB OCBOCHMS JHMCLUILIMHBI, KPUTEPUU OLIEHKU
BBINIOJIHEHMSI 3aJJaHUM MpeACTaBieHbl B paszzeiie «POHJ OLEHOYHBIX CPEACTB IO
TUCLUIUIHHEY.

1.7. Ilepeuenv 00pazo6amenbHbIX MEXHONIOSUU, UCHOIL3YEMbIX NPU OCBOEHUU
OUCYUNTIUHBIL.

CoBpeMeHHOE TPaaUIMOHHOE oOydueHue. B mporecce 0CBOCHHS AUCHIUTLIMHBI

UCIIOJIB3YIOTCS pa3HooOpa3HbIe BU/IBI JIEATEILHOCTH oOyJaromuxcs,



OpraHU3aIMOHHBIE (HOPMBI M METO/ABl OOYUCHUS: JICKIIUA W TMPAKTUYCCKUEC 3aHSATHUSA,
caMOCTOSTeNIbHAs, WHAUBUAyaldbHas M TpynmnoBas (OpMbI OpraHU3alMKU y4eOHOM
nesitenbHOoCTH. OCBOCHUE TUCIUTUIMHBI 3aKaHYMBAETCS 9K3aMEHOM.



Hanpasiaenue noaroroBku: 44.03.01 Ilegarornyeckoe odpaoBaHue

2. OpFaHI/I3aHI’IOHHO-METOI[I/I‘ICCKI/IC JOKYMCHTBI

2.1. TexHooruyeckasi Kapra 00y4yeHus1 TUCIUNINHE

«MaTeMaTHYeCKUI aHAJIN3)»
JIM1 00y4YaIIMXcs 00pa3oBaTeIbHOM MPOrPaMMbl

HanpasJisienHocTs (1poduib) 00pa3oBaTeibHON NporpaMmmbl « TexHOJI0rusi ¢ 0CHOBaAMU

NpEeANPUHUMATEC/ILCTBA»

(HampaBIIeHHE U YPOBEHb HOATOTOBKH, MHU(P, IPodHIIb)

10 3204HOM (popMe 00yUeHUsI

HanmenoBanue monynei, Bcero KoHTakTHBIE Yachl Camocrto Kont DopMBbI
paszenoB, TeM 9acoB BCEr | JIEKIMH 1abop. KP3 STeNbHAs | POJIb KOHTPOJIS
0 3aHITHH pabota
BBenenue B MaTeMaTH4ecKUi 12 4 2 2 8 KontponbHas
aHaIu3 pabora Nel
[penensl GyHKIMK OTHOM 12 4 2 2 8
[IEPEMEHHOI
[MpousBonHas GyHKIMH 12 4 2 2 8
OJIHOH MepeMEeHHON
DyHKIMS JBYX IEPEMEHHBIX 45 4 2 2 41 Kontponsnas
WnrerpupoBanne GpyHKINHN 45 4 2 2 41 pabora Ne2
OJIHOH MepeMEHHON
OOBIKHOBEHHBIE 45 4 2 2 41
nmudpepeHraIbHbIC
YpaBHEHHS
UTOI'OBbIN KOHTPOJIb 9 0,33 8,67 OK3aMeH
Hroro 180 24 12 12 0,33 147 35,67




2.2. Copep:kaHue  OCHOBHBIX Ppa3leJioB H TeM JUCUHUILIMHBI
«MaTeMaTH4eCKUl aHAIU3)

Tema 1. BBenenme B MareMaTHueckmii aHaam3. [loHsatus MHOXKecCTBA.
CnocoObl 3amaHusi MHOXECTB. OTHOIIEHHS MEXAY MHOXKECTBAaMH (BKIIFOUECHHE
MHO’KECTB, PaBEHCTBO MHOXeCTB). Omnepauuu HajJg MHOXECTBaMU (IE€pecedeHHe,
oObEIMHEHUE, BbIUMTAHHUE, JONOJIHEHHE), MX cBOMCTBA. OmnpeneneHue (QyHKUMN
onHoit mepemeHHoW. CmocoObl 3agaHust (QYHKIUH  OJHOW  MEPEMEHHOM.
OnementapHble QyHkimMu. OcHOBHblE cBoilcTBa (¢yHKkuui. IIpeoOpa3oBanus
rpadukoB PyHKIHHA.

Tema 2. llpeneant pyHkuuu ogHoi nepemenHoii. [Ipenen ¢pyHKIMM B TOUKe U

Ha OecckoHeuHocTH. OCHOBHBIE CBOWCTBA IIpcaciiosB. beckoHeuHo wmanble u

. o 0 y
O0eckoHe4yHO OoJbire QyHKIMU. PackpeiTie HeonpeneIeHHOCTe — 3 [TepBoiit u
o0

BTOPOI 3amedaTresbHblE MpeAeibl. DKBUBAJICHTHbIE OECKOHEUHO Majble (YHKIUH.
HenpepbiBHOCTD (yHKUIMH, TOYKH pa3pbiBa. CBoicTBa (PyHKIMH, HEMPEPHIBHBIX HA
OTpE3KE.

Tema 3. IlpousBognasi (QyHkuum oaHOH mnepemenHoii. OnpeneneHue
MPOU3BOJHOU. ['eoMeTpuueckuii CMbICH TPOU3BOAHOW. (OCHOBHBIE HpaBUia
mubdepenumpoBanusi.  Tabmuma  OCHOBHBIX  dopmyn  auddepeHupoBaHus.
IIpon3BoaHbIE BBICIIMX MOPAAKOB. BbluuCIEHME TpPEAeoB € MOMOILIBIO
npou3BoAHbIX. Juddepennman yuknuu. CpoiictBa nuddepeniuana. [Ipumenenue
mubdepennvana K TpUOTMKEHHBIM BbluHcieHusM. Juddepenimansr  BbICITHX
nopsinkoB. [IpuiokeHus NPOU3BOAHBIX K MCCIEIOBAHUIO TOBEIEHUSA (DYHKIIMHU.
MOHOTOHHOCTh (QYHKIUH. ODKCTPEMYMbI (MAKCUMYMbl U MUHUMYMBbI) (YHKIHH.
Haumenbiiee u HauOonblllee 3HAYEHHMs] HENPEPbIBHOM (YHKUMHM Ha OTpeE3Ke.
BhINyK10CTh M BOTHYTOCTh (DYHKIIMH, TOUKU NIeperuoa.

Tema 4. ®ynkuus aByX nepeMeHHbIX. OmpeneneHue QYHKIUNA ABYX
nepemMeHHbIX. CrocoObl 3afaHusi (QYHKUUMNA ABYX NEpeMeHHbIX. JIMHUM ypOBH:
GyHKUMHM ABYX MEepeMEHHbIX. YacTHble MNPOU3BOJHBIE. YacTHBIE MPOU3BOIHBIC

BBICIINX MOPSAKOB. Juddepeniman GyHKIUN IByX MEPEMEHHBIX U €T0 TPUMEHEHUE.



Huddepenunan BToporo nopsiaka. JIokanbHbINH 3KCTpeMyM. Y CIOBHBIM 3KCTpEeMyM
byHKIMM ABYX nepeMeHHbIX. ['pagueHt QpyHkumuu nByx nepemeHHbIX. Haxoxnenue
HauOOJBIIEr0 U HAUMEHBIIEro 3HAYCHUW (PYHKIIMU JBYX NMEPEMEHHBIX B 3aMKHYTOU
orpaHn4eHHOW oOmactu. Haxoxknenwe HamOOIbIIEro (HAUMEHBINET0) 3HAYCHHMA
JTUHEWHOU PyHKIIMK B 00JIaCTH, 3aJaHHOM JIMHEHHBIMU OTPAaHUYCHUSIMU.

Tema 5. WuterpupoBaHue (YHKIHU OAHOW mnepemMeHHoii. I[lonsThe
HEOIpeAeIeHHOro uHTerpania. Tabnuia OCHOBHBIX HHTerpanoB. (CBoiicTBa
HEONPEACICHHOTO HWHTerpaja. HemocpeacTBEHHOE WHTETpUpPOBaHUE. 3aMeHa
nepeMeHHoN uHTerpupoBanus. I[lomxBenenne (yHkmuu mox 3HaK auddepeHnnana.
Merton uWHTErpupoBaHHUsl MO 4acTAM. MHTerpupoBaHuE palMOHANBHBIX (DYHKIUI.
WNHTrerpambHass cyMMa M ONpeAcNIeHHbIM uHTerpain. (CBoOWCTBa OIpPEAEIIEHHOIO
unrerpana. Popmyna HreroTtona-Jleitonuna. Meton 3aMeHbl TEPEMEHHOM B
ONpPENEIIEHHOM HHTerpajsie. MeTox HMHTErpUpOBaHHs IO YacTsAM. DBelunciieHue
IUIOLIAa/IU TUIOCKOHN (UTypBI.

Tema 6. OObikHOBeHHbIe aHpepeHUHATbHbIEe ypaBHeHUsl. OCHOBHBIC
cBeeHuss O JudQepeHIHaNbHbIX ypaBHEHMsSX. Buabl auddepeHnrantbHbIx
ypaBHeHUN nepBoro nopsanaka. JuddepeHuuanbHble ypaBHEHUS BTOPOTO IMOPSAKA,
JOITyCKAIOLUe MOHWKEeHUE nopsaka. JIuneltHble onHOopoaHble nuddepeHIanabHble

YpaBHEHUSI BTOPOTO MOPSAKA C TOCTOSHHBIMU KOd(hDHUIIeHTaMH.

10



2.3. MeToauyeckne peKOMEH AU 10 OCBOEHUIO JUCITUIIUHBI.

MeToanyeckue peKOMEHJAAlMU O OpraHu3anuM padoThl CTYJAeHTAa Ha
JEeKIUAX

Bo Bpems nekuui no «MareMaTu4ecKkoMy aHAJIU3y» CTYAEHT JOJDKEH YMETh
CKOHIICHTPUPOBAaTh BHUMAaHUE Ha pacCMaTPUBAEMBbIX MpoOJIeMax U BKIIOYUTH B
paboTy Bce BUIBI NAMSTH: CIOBECHYIO, OOpPa3HYI0 U MOTOPHO-ABUIaTeIbHY0. Jlis
ATOro eMy HeoOXOJUMO KOHCIEKTUPOBATh MaTepuall, U3jJaraeMplil pernoaaBaTeieM.
Bo Bpems KoHCTIEKTHpPOBaHUS B paOOTY BKIIIOUAETCSI MOTOPHO-/ABUTAaTEIbHAS TAMSTh,
no3BoJisAomas 3pGEeKTUBHO YCBOUTH JEKIIMOHHBIN Marepuan. Kaxmomy cTyaeHTy
HEO0OXOJAMMO IOMHHUTH O TOM, YTO KOHCHEKTHPOBAHUE JEKUWU — 3TO HE JUKTAHT.
CTyIeHT JOKEH YMETh BBIIEIATH IVIABHOE M (PUKCHUPOBATH OCHOBHBIE MOMEHTHI
«CBOMMH CJIOBaMu». JT0 ropasno 0osee 3p(HEeKTUBHO, UEM 3aIUCH IO/ TUKTOBKY.

Ha xaxnmon mnexkumm 1o «MaremMaTH4eCKOMY aHauu3y» INEPHOINYECKU
MIPOBOJIUTCA MUCBMEHHBI ONpPOC CTYAEHTOB MO Marepuanam Jiekuuil. [logOopka
BOIIPOCOB I OIIPOCa OCYLIECTBIISICTCS HA OCHOBE M3YYEHHOI'O TEOPETUYECKOTO
Marepuasia. Tako MOAX0/ IMO3BOJISAET HE TOJIbKO KOHTPOIMPOBATh YPOBEHDb YCBOCHUS
TEOPETUYECKOr0 MaTepuajga, HO U OpraHu3oBaTb dS(PQPEKTUBHBIA KOHTPOJb
IIOCELIAEMOCTHU 3aHATUN HA IIOTOKOBBIX JICKIIUAX.

MeToanuecKkue pPeKOMEHJAlMW IO OPraHu3anuu padoThbl CTYAEHTA Ha
NPaAKTHYECKUX 3aHATHAX

Hapsny ¢ npocinymuBaHueM JeKIud 1o Kypey «MareMaTtudecKuid aHaiu3»
BAXXHOE MECTO B YU4eOHOM MPOIIECCE 3aHUMAIOT MPAKTHUYCCKUE 3aHATHUS, IPU3BAHHBIC
3aKPEIUIATh MOJYYEHHBIE CTYICHTAMU TEOPETUUECKUE 3HAHUSL.

[lepen mnpakTUYECKUM 3aHATHEM CTYIEHTY HEOO0XOJMMO BOCCTAaHOBUThH B
MaMATH TEOPETUUYECKUM MATEpUAI IO TEME MPAKTUUECKOro 3aHATus. s 3Toro
cieayeT o0paTUThCS K COOTBETCTBYIOIIUM TIaBaM YUeOHUKA, KOHCIICKTY JISKITUH.

Kaxmoe 3aHsTHE HAYMHAETCS C MOBTOPEHUS TEOPETHUYECKOrO0 Marepuala Iio
cooTBeTCTBYIONIIEH TeMe. CTyleHThl JOJHKHBI YMETh YETKO OTBETHUTH HA BOIPOCHI,
MOCTABJICHHbIE TpernojaBareneM. llo xapakTepy OTBETOB MpENOJaBaTEllb AECIAET
BBIBOJT O TOM, HACKOJIBKO TOT WJIM UHOM CTYJICHT F'OTOB K BBITIOJHEHUIO YIIPAKHECHUN.

ITocne TaKkoM MIPOBEPKU CTyJAEHTaM npeayiaracTcs BBITIOJIHUTh
COOTBETCTBYIOIME 3aJaHus W 3aaud. UTO Kacaercsi TUIIOB 3aJay, PElIacMbIX Ha
MPAKTUYECKUX 3aHATHUSX, TO ITO PA3JIMYHBIE 3aJadyd HAa YCBOCHHUE CTYJCHTaMU
TEOPETUYECKOT0 MaTepuaa.

[lopsimoxk  pemieHus 3amad  CTYJACHTAMH  MOXET OBITh  Pa3JIHYHBIM.
[IpenonaBarens MOXKET YCTAHOBUTH TAKOW IMOPSIOK, COIVIACHO KOTOPOMY Ka)[bIH
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CTYZCHT B OTJICIbHOCTH CaMOCTOSITEIBHO pellaeT 3agauy 0e3 oOpallieHus K KaKuM —
ambo MarepualaM WIM K TpenojaaBarenato. MoKeT ObITh HCIONb30BaH W TAKOU
NOPSIOK pELICHUs 3a1a4d, KOrja IMpeLyCMaTpUBACTCSA CAMOCTOSTEIBHOE pELICHUE
KQXIbIM CTYJEHTOM IIOCTAaBJICHHOW 3aJa4ud C HCHOJb30BAHUEM KOHCIEKTOB,
Y4eOHUKOB U JIPYTUX METOAMYECKHX W CIPaBOYHBIX MarepuanoB. [lpu sToMm
IpernoiaBaTelib  OOXOJUT CTYAEHTOB, HaONIOJas 3a XOJOM pelIeHUus U JaBas
VUHJVBUYaJIbHbIC YKAa3aHHUs.

[To ucreueHum BpeMEHH, HEOOXOAMMOIO [UIsl PELICHUS 3aJaud, OAUH U3
CTYZIEHTOB BBI3BIBACTCS IS €€ BBIITOJIHEHUS HA TOCKE.

B xoHme 3aHATMA mnOpenoaaBaTeNb IOABOAUT €ro HWTOTH, HAET OLEHKY
AKTUBHOCTH CTYACHTOB U YPOBHS UX 3HAHHM.

KaxxnoMy cTyneHTy HEOOXOAMMO OCHOBATENIbHO 3aKpeIUIATh IOJy4YeHHbIE
3HAHUA U BbIpa0aThIBaTh HABBIKM CAMOCTOATEIbHOW HAyYHOU pabOTHI.

MeToanueckue PpeKOMEHJANMH 10 OPraHu3alui CaAMOCTOSTeIbLHOM
padoThI CTyIEHTA

Jnst  >PQPeKTUBHOrO JOCTMKEHUS YKa3aHHBIX BO BBEIEHUU padoueit
porpaMMsl 1iesiell 00y4eHus Mo JUCHUILIMHE «MaTeMaTnyecKuil aHaIu3» Mpolecce
U3Y4YEeHHUsS Marepuaja Kypca IMpeArnoiaraeT JIOCTaTOYHO HMHTEHCUBHYIO paboTy
CTYZEHTOB B OOJIBIIIOM 00BEME B XO/I€ CAMOCTOSITEIBHON pabOTHI.

[loaToMy  paccMOTpUM  MpPOLECC  OpraHu3ald  CaMOCTOATEIbHON
BHEAYJUTOPHON paboOThl CTyAEHTOB. BHeaynuTopHass camocrtosTenbHas pabdora
BKJIFOYAET BBHIMNOJHEHUE WMHIUBUIYAIBHBIX JOMAIIHUX PadOT MO KaXIOMy pas3ieiy
Kypca (3alaHusi JOMAallHUX padoT mpencraBieHbl B pasnene «POHI OLEHOUYHBIX
cpeactB  (KoHTposibHO-U3MepUTEIbHBIE MaTepualbl)». JOMOIHUTENbHBIE Oaibl
MOYHO TIOJIYYUTh 3a MOJITOTOBKY pedepara.

PexoMenanuu mo padore B MOIYyJIbHO-PETUHIOBO cCTEeMe

Pesynbrarel yueOHON MEATENBHOCTH CTYACHTOB OIEHUBAIOTCS PEHTHHTOBBIMU
Oamtamu. B kaxnom Mojayne omnpeaensercss MHUHUMaJIbHOE M MaKCHUMallbHOE
KOJIMYECTBO 0aJIOB.

Bunbr nestenpbHOCTH, YYMTHIBAEMBIE B PEUTHHIe W WX OIEHKa B Oamiax
npejacTaBieHa B TeXHOIOrMuecko KapTe MUCUMIUIMHBI, KOTOpask BXOAUT B COCTAaB
nannoro PIT/I.

Cymma MakcuMaslbHbIX OayioB mo Bcem Moxayisim (100) pasusiercss 100%-
HOMY YCBOEHUIO MaTepuara.

MuHnMalbHOE KOJMYECTBO OAJIOB B KAXKIOM MOJIYJIE SIBIISIETCS 0053aTeIbHBIM
1 HE MOXET OBbITh 3aMEHEHO HAa0OpOM OaJIJIOB B JPYTrUX MOJIYJISAX, 32 UCKIIFOUCHUEM
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CUTyalluu, KOTJa MUHUMAJIBbHOE KOJMYECTBO OayIOB MO MOIYJIO OMpPENETICHO Kak
HyJieBoe. B 3Tom cinydae MoJyiib siBIsieTCS HEOOS3aTENbHBIM JJI U3YUYEHHs U o011ee
KOJIMYECTBO 0aJJIOB MOXKET OBITh HAOPAHO 3a CUET APYTUX MOIYJIEH.

JIMCUMIITUHAPHBI MOAYJIb CYHMTAETCS H3yYEHHBIM, €CIIM CTYACHT Halpai
KOJIMYECTBO OaJJIOB B paMKaX YCTaHOBJICHHOTO JIMANa3oHa.

Jns momyyeHuss 3ayeta HeoOXoauMo HaOpaTh He MeHee 60 0anos,
IPEeIyCMOTPEHHBIX MO JUCHUIUIMHE (IpH yclIOBUM Habopa BceX o00s3aTelIbHbBIX
MUHHMMAaJIbHBIX 0aJIjIoB).

[IpenonaBaresns UMEET MPABO MO CBOEMY YCMOTPEHHMIO NOOABIATH CTYIEHTY
OTIpeNeTICHHOE KOJMYECTBO OaioB (HO HE Oonee 5 % oT o0miero KoJW4yecTBa), B
KaKIOM JUCHUILTHHAPHOM MOJYJIE:

1. 32 aKTUBHOCTH Ha 3aHATHUSIX;

2 3a BBICTYIUJICHHE C JOKJIaJJOM Ha HAyYHOU KOH(EpEeHIINH;
3. 32 HAYYHYIO MyOJIuKaIuIo;

4 3a UHBIC yUEOHBIC WM HAYYHBIC TOCTUKCHHS.

Pabora ¢ HeycnieBalOIIUMH CTYIeHTAMHU
CryneHT, He HaOpaBLUIMII MUHHUMAJIbHOTO KOJMYECTBAa OAJUIOB MO TEKyIIEH U

MIPOMEKYTOUHOM aTTeCTaIMsIM B Ipejesiax MepBoro 6a30BOro MoJyJis, JOMYCKaeTCs
K U3Y4YEHHIO CIEQyolero 6a3oBoro mMoayis. EMy mpenoctaBiisieTcsi BOZMOXKHOCTh
nobopa OamIoB B TEUEHHE JBYX TMOCIEAYIOIIMX Heaenb (CIeayromux 3a
MPOMEKYTOUHBIM  PEUTUHI-KOHTPOJEM  (TECTUPOBAHMEM IO  MOAYJI0)) Ha
JIMKBUJAIMIO 3aJ0J>KEHHOCTEMN.

CryzneHTtam, KOTOpPbIE HE CMOIJIM HAaOpaTh MPOMEKYTOUYHBIM PEUTHUHT WIH
PEUTHUHT 10 JUCHHUIIIMHE B OOIIEYCTAaHOBJICHHBIE CPOKH MO OOJE3HU WM TIO JPYTUM
YBOKUTEJIBHBIM MPUYHMHAM (JJOKYMEHTAJIBHO MOATBEPKIACHHBIM COOTBETCTBYIOIIUM
YUPEKICHUEM), IeKaH (paKyIbTeTa yCTaHABIMBAET UHIUBUAYAJbHBIC CPOKU CIIauU.

Ecnu mocne 3Toro cpoka 3aJ0JDKEHHOCTh MO HEYBAXKUTEIBLHBIM MNpPUYMHAM
COXpaHsIeTCs, TO  Ha3HA4YaeTcsd KOMHUCCHS 1O TPUEMY  aKaJEeMUYECKHX
3aJI0JDKEHHOCTEN ¢ 00s3aTebHBIM yUacTHEM 3aBenyloiiero kadenpoit u nekana (ero
3amecturensa). [lo  pemieHut0  KOMHCCMM — HEYCHEBAIOIIUME  CTYJIEHTBHl 1O
MIPEACTABICHUIO JIeKaHA OTYHUCISIIOTCS MPUKAa30M PEKTOpa M3 YHUBEPCUTETA 3a
HEBBINOJHEHUE Y4eOHOTO rpaduKa.

B 0co0bIx ciydasix ekaH UMEET MPaBO YCTAHOBUTH JIPYTHUE CPOKH JIMKBUIAITUN
CTyJI€HTaMU aKaJeMUYECKUX 3aJ0JKEHHOCTE.

HesBka cTyneHTa Ha WTOTOBBIM WM NPOMEXKYTOYHBIM PEUTHUHT-KOHTPOJIb
OTMEYAETCA B PEUTHMHI-IUCTE 3anuchbio "He ABwicA'. Eciam HesBka mpoM30IUIa 1O
YBOKUTEJIIBHOW MNpuunHe (TOATBEP)KICHA TOKYMEHTAJIBHO), JeKaHaT HWMEET IPaBo
pa3pelIuTh NPOXOKIACHUE PEUTUHT-KOHTPOJIS B Ipyrue Cpoku. [Ipyu HeyBaKUTEIbHOU
IIPUYMHE HESIBKU B CTATHCTHYECKUX JIAHHBIX JeKaHaTa mpoctaisgercs "0" 6amioB, u
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CTYEHT CUMTAETCS 3a10JKHUKOM 10 IAaHHOW JTUCIUILIMHE.

PeliTunroBasi cucreMa OLEHKM KauecTBa y4eOHOU paboThl pacipOCTpaHsIeTCs U
Ha CTYJIEHTOB, MIEPEBEICHHBIX HA UHJIMBUIyAIbHOE 00yUYEHUE.

Ecnau cTyneHT kelaeT MOBBICUTh PEUTHHT MO AUCHUILIMHE MOCJIE UTOTOBOIO
KOHTPOJIS, TO OH JIOJDKEH 3asBUTH 00 3TOM B JiekaHaTe. JlomosHUTenbHAs TPOBEPKA
3HAHUI OCYIIECTBIISIETCS NPENOAABAaTEIEM IO HAINpPABICHUIO J€KaHaTa B TEUYEHHUE
HEJEIM IIOCJ€ HWTOroBOrOo KOHTpoJsisa. Ilpu »TomM mpenopaBarenb AOJKEH
OpUEHTHUPOBAThCS HAa TE€ TEMbl JTUCHUIUIMHBI, IO KOTOPBIM CTYJIEHT HalOpa
HaWMEHbIIIee KOJM4YeCcTBO OamtoB. [lomydeHHbIe Oaibl BHOCSATCS B EIUHYIO
BEJIOMOCTh OIICHKH YCIIEBAEMOCTH CTYJICHTOB (B JOMNOJIHUTEIIbHBIA MOAYJb) U
YUUTBHIBAIOTCSL TPU ONPEACICHUU PEUTHHTOBOWM OIIEHKH B LIEJIOM MO JUCHUILIAHE.
Ecnu cTtyneHT BO BpeMs JIONMOJHUTEIBHON NPOBEPKUM 3HAHUKW HE CMOT TOBBICUTH
PEUTHUHTOBYIO OIIEHKY, TO €MY COXPaHSETCs KOJMYECTBO OANJIOB, HAOpaHHBIX paHEe.

[MoaroroBka K 3K3aMeHYy U NMOPAAOK €ro npoBeACHUs.
HtoroBoit gopMoil KOHTpOJISI 3HAHWA CTYJIEHTOB BO BTOPOM CEMECTpE IO

aucIUIiMHe «MaTeMaTu4ecKui aHanu3» ABJsieTcs dk3aMmeH. [lepen mpoBeneHnem
AK3aMEHa CTYJICHTY HEOOXOJIMMO BOCCTAHOBUTH B MAMSITH TEOPETUUYECKUN MaTepual
M0 M3YYEHHBIM TeMaM Kypca. J[jis 3Toro ciemyeT oOpaTUThC K COOTBETCTBYIOLIUM
rJIaBaM y4eOHMKA, KOHCIIEKTY JICKIIMA U IPYTMM UCTOYHHUKAM. DK3aMEH MOXKET ObITh
MPOBEJICH B TPAJUIMOHHOW ycTHOM (opMe (10 BompocaM W 3aJaHUsIM) WU B
nuchbMeHHOM (opMe (KOHTpoJibHas pabora). B kadecTBe METOIMYECKOW ITOMOIIH
CTYAEHTaM TNIPpU TNOATOTOBKE K DK3aMEHY PEKOMEHAYETCA BOCIHOJIb30BATHCS
MEPEUYHSIMHA BOMPOCOB ISl MOATOTOBKH K 3K3aMEHY, MO3HAKOMUTHCS C KOTOPBIMU
MOXHO B pazaene «®Dona oreHouyHbiX cpenctB  (KoHTposibHO-U3MEpUTEIbLHbBIC
Marepuanbl)» PIIZI. Tectel u BOHpOCH JOJDKHBI B 00s3aTEIBLHOM IOPSIKE
OXBAThIBATh BCE NUIAKTUUYECCKUE €AUHUIBI JUCIUILUIMHBI « MaTeMaTHYeCKUi aHaIu3».
®dopma npoBeeHUs dIK3aMeHa COOOIAETCs CTY/ICHTaM Ha MOCJICIHUX 3aHATHUIX.
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3. KOMIIOHEHTBI MOHUTOPUHT A YUEBHBIX JOCTUKEHUM
CTYAEHTOB
3.1. TexHonornyeckasi KapTa pedTHHIa IUCUMIIMHBI « MaTeMaTHUeCKUi

dHaJInu3»
HaumenoBanue Hanpapnenue noaroToBKu ¥ ypoBeHb 00pa3oBaHMUsL. Komuuectso
JVCLIUTUTHHBI Ha3zBanue nporpammbl/HanpaBieHHOCTH (TTpoduis) 3a4CTHRIX
00pa3oBaTeNbHOI MPOrpaMMbl CAHHHL
MareMaTHYeCKH 44.03.01 Tlemarornueckoe o6pazosanue /bakamaBpuar 5
o HampasienHoCTb (11podmib) 00pa3oBaTenbHOM IPOrpaMmbl
U aHaJINn3 TexHomorus ¢ OCHOBaMH MpCANPHUHUMATCIILCTBA
CMexXHbIe TUCIUILIMHBI 10 Y4eOHOMY IUIaHY
[IpenuiecTByronye: MKOJbHBIN KypC MATEMaTHYECKOTO aHAIH3a.
Ilocnenyromme: [lpuknagHas MEXaHUKA, TEOPETUYECKAs MEXaHUKA
BA30BBII PA3JIEJT
dopma paboThI KomuuecTro 6amios 60 %
min max
TGKYH_[EUI pa60Ta Konrposbhas padota Nel 20 30
Konrtposbnas padora Ne2 20 30
Utoro 40 60
UTOT'OBBIN PA3JIE]
Coneprxkanue ®opma paboTsl KomnnuectBo 6annos 40 %
min max
Hrtorosblii DK3aMeH 20 40
pEUTHHT-
KOHTPOJIb

Htoro 20 40

JIOTIOJTHUTEJIBHBIN PA3JIE]

bazoBelit MoysB/ ®dopma paboTh KonngectBo 6aj10B
Tema min max
CocraBieHne KOHTPOJIbHBIX
BOTIPOCOB TTOBBIIICHHOM 0 3
CJIO’KHOCTHU
AHanu3 MmoHorpaguit u 0 3
yu4eOHUKOB
Hroro 0 6
O6miee KOIUYECTBO OAIIIOB IO TUCHUILTAHE (TI0 min max
UTOraM U3y4YeHHsI BCeX pa3ziesioB, 0e3 yueTra
JIOTIOJTHUTEILHOTO pa3zieria) 60 100

CooTBeTcTBHE PETHHIOBBIX 0AJIJIOB M AKA/IEMUY€CKOW OLlEHKM:
60—72 — ynoBJIETBOPUTEIIHHO

73-86 — xopomio

87-100 — otniuuHO



3.2. ®oH/I OLICHOYHBIX CPEACTB (KOHTPOJIHHO-U3MEPUTEIIbHBIC MaTEPUAIIbI)

MHUHUCTEPCTBO HAYKH U BBICIHEI'O OBPA3OBAHUSA P®
(benepaibHOE TOCYIAPCTBEHHOE OI0KETHOE 00pa30BaTEIIbHOCYUPEKACHUE BBICIIICTO
oOpa3oBaHMUsI
«KpacHOsApcKui rocy1apCTBEHHBIN I1€1ArOrH4eCKUMYHUBEPCUTET
uM. B.I1. AcradbeBa»

HNHctutyT MaTemMaTuku, GU3ukn U MHQOPMATHKH
(HamMeHOBaHUE MHCTUTYTa/(paKyIbTeTa)
Kadenpa marematrku u MmeToiuku o0yuenust marematrke (MuMOM)
(HauMeHoBaHUE Kadeapsl)

YTBEPXJIEHO OAOBPEHO
Ha 3ace/laHuu Kadeaphl: Ha 3acenanun Hay4yHO-
MuMOM npotokon Ne 7 ot «08» mas METOAUYECKOTO COBETA

2019. CIEIUATBbHOCTH
3aBenytouuid kadenpoit (HampaBJieHUsI TOJITOTOBKH)

MuMOM «16» mas 2019 r. [Iporokoi Ne
kepuna JI.B. 8

N DL 1A [Tpencenarens HMCC (H)
S T boptaoBckuiiC.B

®OH/J ONEHOYHbBIX CPEJICTB
Jly1st mpoBeieHUsT TEKYIIET0 KOHTPOJISL U IPOMEKYTOUHOM aTTecTaluu
OO0y4arouuxcs no JUCHUILINHE

«MaremaTHyeCcKuil aHaIn3»

44.03.01 [Temarorunueckoe oOpa3zoBaHue
HaIpaBJIeHHOCTH (MTPoduIib) 00pa30BaTEILHON IPOTrPAMMBI
TexHomorrs ¢ OCHOBaMU MPEIITPUHUMATEIHCTBA
KBanudukanus (crenens): OakanaBp
®dopma o0ydeHusI: 3a04HAs

CocraBuTens: B.B. A6nynkun., noneHt kadenpsr Al uMII

Kpacnosipck 2019
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SKCIEPTHOE 3AKJIIOYEHUE HA ®OHJ] OLIEHOYHBIX
CPEJICTB
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1. Haznavyenue ¢oHaa OLlEeHOYHBIX CPEACTB

1.1. []envto cozmanus GoH/IAa OLIEHOUYHBIX CPEICTB JUCIUILTUHBI «MareMaTu4ecKuil
aHanu3»  SABISIETCS.  YCTAHOBJIEHWE  COOTBETCTBUA  YYEOHBIX  JOCTHXKEHUU
3alJIaHUPOBAaHHBIM  pe3yiapTaTaM  OOy4deHHs] U TpeOOBaHUSIM  OCHOBHOU
npodeccHuoHanbHOM  00pa3oBaTeNbHOM  MporpamMMbl,  pabodeil  mporpamMmbl
JUCIUILTUAHBIL.

1.2. ®OH OUEHOYHBIX CPEIACTB MO AUCUUILUIMHE «MaTeMaTH4eCKUN aHalIn3»
peniaeT cneayolme 3a0auu.

— yIOpaBJEHUE TMPOIECCOM NPHOOPETeHHUsT O00y4aroUMUCS HEO0OXOAUMbBIX
3HAHWM, YMEHUW, HABBIKOB U (POPMHUPOBAHUS KOMIIETEHIMH, OMpEIEIECHHBIX B
oOpa3oBaTeNbHBIX  CTaHAApTaX 10  HampaBieHuto  mnoarotoBku  44.03.01
[Tenarornueckoe obpazoBanue, kBanudukanus (ctenensb) bakanasp;

— yIOpaBlIeHHE TMPOILIECCOM JOCTIKEHMSI peau3alud  00pa3oBaTEIbHBIX
porpaMM, OTNPEIETICHHBIX B BUIe HA0Opa KOMITETEHITNI BBITYCKHUKOB;

— OIIEHKa JIOCTM)KEHHI OOydYaromuxcs B IPOLECCEe HM3YyYEHUS TUCLUILIMHBI
«MaremaTHueCcKuil aHaIHU3», C OMNPEEICHUEM MOJOKUTEIbHbBIX / OTPULATEIbHBIX
pe3ylbTaTOB U IUIAHUPOBAHHE  MPEAYNPEKIAOMMX /  KOPPEKTHPYIOUIUX
MEpOIPUSATHH;

— oOecrnedyeHne COOTBETCTBUSA pe3yJbTaTOB OOy4YeHHs 3ajadaM Oyayuiei
MpO(ECCUOHAIBHON JEATEIbHOCTH Y€pe3 COBEPIIEHCTBOBAHHUE TPATULMOHHBIX U
BHEJPEHUE WHHOBAI[MOHHBIX METO/JOB OOy4YeHHs B 0O0pa30BaTelbHBIA IPOLIECC
YHUBEPCUTETA,

— COBEpPILIEHCTBOBAHUE CAMOIIOITOTOBKU U CAMOKOHTPOJISI 00YYaromuxcsl.

1.3. ®OoHJ OLEHOYHBIX CPEACTB pa3pabOoTaH Ha OCHOBAHWUM HOPMATHUBHBIX
OOKYMEHMO8:.

— (QenepaibHOTO TOCYAAPCTBEHHOTO 0O0pa30BaTEIbHOIO CTAHJAPTa BBICILETO
oOpa3oBanusi o HarnpasiieHU 0 moAroToBku 44.03.01 ITemarornueckoe odpazoBanue,
KkBanudukauus (crenensb) bakanasp.

— 00pa3oBaTeNbHOM MPOrpamMMBbl BBICIIETO O0pa30BaHUsl IO HAIPABJICHUIO
nonrotoBku 44.03.01 Tlemarormueckoe oOpazoBaHue, KBamupuKanus (CTENCHB)
baxkamnasp.

— IMonoxenuss o popmupoBaHr (POHIA OLEHOYHBIX CPEACTB [JISI TEKYILETO
KOHTPOJIsI yCIIEBAEMOCTH, MPOMEKYTOUHOM M MTOTOBOM aTTECTAlMU OOYyHarOUIUXCS
no oOpa3oBaTelbHBIM @porpaMMaM BBICIIEr0o OOpa3oBaHMs — IpOorpaMMaM
MarucTparypsl B (efepalbHOM TOCYJapCTBEHHOM OIOPKETHOM 00pa30BaTEIbHOM
yupexJaeHuu  Bbiciiero  oOpasoBanus  «KpacHospckuii  rocyaapCTBEHHBIN
negaroruyeckuii yausepcuteT uM. B.I1. AcradreBay u ero ¢punuanax.

2. IlepeyeHb KOMIIETEHUMH, MOMJIEKAMMUX (POPMUPOBAHUI0O B PaMKax
AMCIUTIIAHBI
2.1. IlepedyeHb KOMIIETCHIINH, POPMHUPYEMBIX B TIPOIIECCE U3YUEHUS AUCITUTIIAHBI
«MaremMaTHU4ECKUN aHAIIA3):

Obwenpoeccuonanbrvie KOMNEMEHYUU.
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OIIK-2. CnocoOHOCTh y4acTBOBATh B Pa3pabOTKE OCHOBHBIX M JOTIOTHUTEIbHBIX

00pa3oBaTeNbHBIX MIPOrPaMM, pa3padaThIiBaTh OT/EIbHBIE UX KOMIIOHEHTHI (B TOM

qHcIe, ¢ UCIOJIb30BaHHEM HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA).
IIpogheccuonanvrvie komnemenyuu.

[1K-2. CnocoOHOCTh MOAJIEPKUBATH O0Opa3Lbl U LIEHHOCTH COLIMAIBHOTO MOBEICHUS,

HaBBIKY TIOBEJICHHUS B MUPE BUPTYaJIbHON PEaIbHOCTH U COIUATIBHBIX CETSX.

I1K-3. CrnocoOHOCTh OPraHU30BaTh Pa3IMYHbIE BUAbl BHEYPOUHOH AEATEIbHOCTHU IS

JOCTUKEHHS 00YJAIOIIMMHUCS TUYHOCTHBIX U METANPEIMETHBIX PE3YIIbTATOB.

[IK-4. Oo6nagatb wuHpOpPMAIME O COCTOSHUM M TEPCIEKTHBAX pPa3BUTHUSA

«TexHoCheph».
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2.2. O1ieHOYHbIE CPEACTBA

Komnerenuus JIMCIUTUTNHEL, TPAKTHKH, YYaCTBYIOIIUC B (POPMUPOBAHUU JaHHON KOMITCTCHIIUU Tun koHTpOIIA Ornenounoe cpeacteo/KUM
Howmep Popma
OHK-Z_ CHOCOGHOCTL VIHd)OpMaLlVIOHHO-KOMMYHVIKaLl,VIOHHbIe TexXHonormm B 06pa3OBaHMl/I n COLl,VlaﬂbHOl‘/'I cdaepe Te}(ymuﬁ KOHTPOJIb 3 I/IH[[. ﬂoMamHgﬂ
YIaCTBOBATH B MeToanka paboTbl C KNACCHBIM KOMIEKTUBOM YCIIeBAEMOCTH pabota Nel
Pa3paboTKe OCHOBHBIX gpoeKTMposaHme ypoka no Tpe693aHm1M oroc
CHOBbI NpeAMETHO-NPOMUILHOW NOArOTOBKM
1 IOTIOIHUTE/ILHBIX MaTeMaTuueckuii aHanms
00pa30BaTeNIbHBIX CoBpeMeHHble HanpaBeHWsi Pa3BUTUS Hay4HOM oTpaciun (Mo Npoduto NoAroToBKM) 2 KonrponsHas
[IPOrpaMM, TeopeTnyeckas MexaH1Ka pabota Nel
paspabarsiBaTh TexHoMorMmn coBpeMeHHoro 06pasosaxms (No Npouto NoAroToBKK)
OTHE/IbHEIE HX OxpaHa Tpyaa 1 TexHuka 6e30nacHOCTM Ha NPOM3BOACTBE U B LUKONE
Mpon3BoACTBEHHAs NpaKTUKa: Neaarornyeckast NpakTuka MHTepHa
KOMIIOHEHTBI (B TOM MeXAUCLMNINHAPHDIIA MPaKTUKYM
qucie, ¢ MoaroToBka K caaye 1 caada rocyapCTBEHHOrO 9K3aMeHa
HCIIOJIb30BAHUEM BbIMOMHEHWe 1 3alwmTa BbiMyCKHOWM KBanndUKaLMOHHONM paboTsl IIpomexyTouHas 1 DK3aMeH
HHPOPMAITHOHHO- arTecTauus
KOMMYHUKAITUOHHBIX
TEXHOJIOT 1)
[K-2. CnocobGHOCTH VicTopusi (1cTopusi Poccuu, Beeobiliast UCTOpUS) Texymuii KOHTPONIb 3 WNuna. Jomaiunss
TIOTIEPKUBATh ®unocodus yCIIeBaEMOCTH pabota Nel
OcHOBbI MpaBa 1 MoAUTONOTUK
00pasIbl ¥ ICHHOCTH 3 o
KOHOMMKa 3HaHWUN
COLMAIIBHOT'O Coumonorus
NOBCACHMSA, HABBIKH WHdOpMaLMOHHO-KOMMYHUKaLIMOHHbIE TEXHONOMMK B 06pa3oBaHMK K coumanbHol cchepe 2 KonTtponbHas
MTOBEACHUS B MUPE Mcuxonoruyeckie ocobeHHoCTn aetelt ¢ OB3 pabota Nel
BUPTYaTbHOI CoBpeMeHHbIE TEXHOOMNM MHKIO3MBHOrO 06pa3oBaHus )
pPEANBHOCTH H MpoeKTnpoBaH1e HAMBUAYaNbHbIX 06pav303aTeanb|x MapLupyToB aeteit ¢ OB3
WcTtopusi obpasoBaHWs 1 Negarornyeckon Mbicim
COLMANBHBIX CETAX MCUXONOrMUecKUe OCHOBbI MEAAarorMueckoil AesTeNbHOCTU
Meparornyeckas KOHMOANKTONOMMS
MeToamnka paboTbl C KNACCHLIM KOMMIEKTUBOM IIpomexyTouHas 1 DK3aMeH
OcHOBbI NpeAMeTHO-NPOMUIIbHOM NOArOTOBKM aTTecTaIus
Anrebpa 1 reomeTpusi
MaTemMaTuyeckuii aHanm3
®dusnka
OCHOBbI pO6OTOTEXHUKM
CoBpeMeHHbIE HanpaB/ieHWsl Pa3BUTUSI Hay4HOW oTpacay (Mo Npocuto NOArOTOBKM)
MeToaunka 0byyeHns n BocnuTaHus (Mo TEXHOMOMMK C OCHOBaMMW MNpeanpuHUMaTenbCTBa)
LLIKONbHBIM NpaKTUKYM MO AvcumnanHam (Npoduns NoaroToBKM)
TexHonoruv coBpeMeHHoro obpasosaHus (Mo Npocuio NOAroTOBKM)
DNeKTpoTEXHMKA
CoBpeMeHHOe Npou3BOACTBO
MaluvHoBefeHne
TexHonoruv manoro 6usHeca
Hanorosas cuctema Poccuiickoit degepaumm
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pacmka

TexHUYeckoe MoaenMpoBaHue

MpUKIaaHOW MApPKETUHI U MEHEMKMEHT

YyebHasi npakTuka:TexHonormyeckas (MpoekTHO-TEXHOMOrMYeckas) NpakT1ka
Mpou3BoACTBEHHAs NpaKTMKa: Neaarornyeckasl NpakTuka MHTepHa

YyebHasi npakTvka

YyebHasi npakTuka no TEXHOMOMMYECKUM ANCLMMIMHAM

MoaroToBka K CAaye v caava rocyAapcTBEHHOrO Sk3aMeHa

BbINONHEHWE W 3aLIMTA BbIMYCKHOM KBaNMMOUKALMOHHON paboThl

IIK-3. Cnoco6GHOCTE
OpraHU30BaTh
Pa3JIMYHBIC BHUIBI
BHEYPOYHOH
NEATENLHOCTH U1
IOCTHKEHUS
00yJarOIIMUCS
JIMYHOCTHBIX U
METanpeIMETHBIX
pe3yIbTaToOB

Mogaenu BocnuTbIBatoLLEeN cpeabl B 06pa3oBaTesbHbIX OpraHu3aLmsx, OpraHusaumsx oTapixa AeTei n ux
03A0pOBJIEHNS

OCHOBbI NPeaMETHO-NPOdUILHON NOAFOTOBKM

Anrebpa n reomeTpus

MaTemMaTuyecKkuii aHanm3

CoBpeMeHHble HanpaBieHUs pasBUTHs Hay4HoM oTpaci (Mo Npoduo NOArOTOBKW)
TeopeTnyeckasi MexaHuKa

MaTepvanoseseHune

MeToaunka 0byyeHns n BocnuTaHus (Mo TEXHOMOrMM C OCHOBaMM MNpeanpuHUMaTENbCTBa)
Mpoun3BoACTBEHHAs MpaKTUKa: BoXaTcKas NpaKTuka

YyebHasi npakTuka: obLecTBEHHO-NeJarornyeckas npakTnka

MoaroToBka K cAaye n caadva rocyAapCTBEHHOrO 3K3aMeHa

BbinonHeHWe W 3awwmTa BbiMyCcKHOWM KBanubuKaLMOHHOW paboTbl

MeXAnCUMNAMHAPHbIA NPaKTUKYM

MNeparornyeckas NpakTuka

Texkylmuii KOHTPOJIb
YCIIEBAEMOCTHU

IIpomesxyTouHas
arTecTanus

Wup. Jomanass
pabota Nel

KouTponbHas
pabota Nel

DK3aMeH

TIK-4. O0manmaTs
uHpOpManuei o
COCTOSIHUH U
MEePCIEKTHBAX
pasBUTHS
«rexHocheps

MpoekTrpoBaHuWe ypoka no TpebosaHmsm OroC

OcHOBbI NPeAMETHO-NPOMUILHON NOAFOTOBKM

Anrebpa 1 reomeTpusi

MaTemMaTuyecKuii aHanus

®dusnka

OcHOBbI pOHOTOTEXHMKM

CoBpeMeHHble HanpaBieHus pasBUTUs Hay4HoM oTpaciv (Mo Npoduo NOArOTOBKW)
TeopeTnyeckasi MeXaHuKa

MaTepvanoseseHmne

MeToaunka 06yyeHus n BocnuTaHus (MO TEXHOMOMMM C OCHOBaMW NpearnpuHUMaTensCTBa)
TexHonoruv coBpeMeHHoro obpasoBaHus (Mo Npocwsio NOAroTOBKM)
DneKTpoTexHMKa

CoBpeMeHHOe Npon3BOACTBO

MpvknagHas MexaHunka

MawmHoBeaeHne

Mpadumka

OcCHOBbI cMCTeM pa3paboTku BUPTyanbHbIX Npubopos

OCHOBbI 371EKTPOHMKM U CXEMOTEXHUKM

OCHOBbI MPOrpaMMUpyeMoi MUKPO3NEKTPOHUKHM

Mpon3BoacTBEHHAs NpaKTUKa: Negarornyeckast NpakTuka MHTepHa
MexXancumMnanHapHbIA NPakTUKyM

Meparornyeckas npakTuka

YyebHasi npakTuka

MoaroToBka K cAaye v caava rocyAapcTBEHHOMO 3K3aMeHa
BbiNONHeHWe | 3almMTa BbiNycKHOW KBanubuKaLMOHHOW paboTbl

Tekymuid KOHTPOJIb
YCIIEBaEMOCTH

IIpomesxyTouHas
aTTecTalus

Wun. Jomarmsss
pabota Nel

KouTponbhas
pabota Nel

DK3aMeH
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3. ®oH/ OLIEHOYHBIX CPEICTB A5 MPOMEKYTOUHOI aTTecTalluU
3.1. ®oHIBI OLIEHOYHBIX CPEACTB BKIIOYAIOT: BOPOCHI K IK3aMEHY .
3.2. OueHoYHbIE CPECTBA: BOIPOCHI U 3a/IaHUS K IK3AMEHY
Kputepuu onieHHBaHUS 1O OIEHOYHOMY CPEJCTBY 1 — BOOPOCHI K SK3aMEHY

[IponBHHYTHIN YPOBEHD

ba3oBbili ypoBEHb

IToporoBslil ypoBEeHb

c(hOpMHPOBAHHOCTH c(OpPMHPOBAHHOCTH c(hOpMHUPOBAHHOCTH
®opMupyemsble KOMIETEHINH KOMIIETEHIIMH KOMITETEHIUI
KOMITETECHIINU (87 - 100 6amnoB) (73 - 86 Gamos) (60 - 72 GamtoB)*
OTIIMYHO/3a4YTEHO XOPOIII0/3a4TEHO YIOBIETBOPUTEIHHO
/3a4TeHO
OIIK-2. CnocoOHOCTB Cnoco6HocTh Ha BeicokoM | Crioco6HOCTh Ha cpenHeM | CriocoOHOCTP Ha
y4acTBOBAaThH B YPOBHE y4acTBOBATH B YPOBHE y4acTBOBAaTh B YIOBIIETBOPUTEIILHOM

pa3paboTKe OCHOBHBIX U
JIOTIOJTHUTETbHBIX
00pa30BaTeNbHBIX
mporpamm,
pa3pabaTbIBaTh
OT/ICTIbHBIC HX
KOMITOHEHTBI (B TOM
4HCIIE, C
HCIOJIb30BaHHEM
nHpopMannoHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTH)

pa3paboTKe OCHOBHBIX U
JIOTIOJTHUTEIBHBIX
00pa30BaTEIBLHBIX
porpaMm, pazpabaTeIBaTh
OT/ICNIbHBIC UX
KOMIIOHEHTHI (B TOM
YHCIIe, C UCTIOIB30BAaHUEM
HHPOPMAMOHHO-
KOMMYHHKaIMOHHBIX
TEXHOJIOTHif)

pa3paboTke OCHOBHBIX H
JOTIOTHUTENBHBIX
00pa30BaTEIBHBIX
nporpamm, pa3padarbiBaTh
OTZENbHBIC HX
KOMIIOHEHTHI (B TOM
YHCIIe, C HCIOJIb30BaHUEM
HHPOPMALNOHHO-
KOMMYHHKaIIMOHHBIX
TEXHOJIOTHIT)

YPOBHE y4acTBOBATH B
pa3paboTKe OCHOBHBIX U
JIOTIOJTHUTEIBHBIX
00pazoBaTeNbHBIX
Iporpamm, pa3padaThIBaTh
OT/ICNIbHBIC UX
KOMIIOHEHTHI (B TOM
YHCIIe, C UCTIONB30BAaHUEM
HHPOPMALTMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHil)

IIK-2. CnocoGHOCTH
MOJIJIEP)KUBATH 00Pa3LIbI
U LIEHHOCTH
COLIMAJIBHOTO TIOBEJICHHS,
HaBBIKU [TOBE/ICHUS B
MHpPE BUPTYaJIbHOH
PEaNBHOCTH 1
COLMAITBHBIX CETIX

CriocoOHOCTh Ha BEICOKOM
YPOBHE TOJICPIKUBATh
00pasiibl ¥ IEHHOCTH
COIIMAILHOrO IOBEAECHUS,
HAaBBIKH IIOBEIECHNS B
MHpE BUPTYAIbHON
peanbHOCTH U
COLIMAIBHBIX CETAX

CnocoOHOCTh Ha CpesiHeM
YPOBHE MOJIICPKUBATD
00pasibl U IICHHOCTH
COIMATBHOTO MOBEICHUS,
HABBIKH IIOBE/ICHUS B
MHEpE BUPTYaIbHOI
PEaTbHOCTH U
COLIMANBHBIX CETSAX

CnocoOHOCTh Ha
YIOBJIETBOPUTEIHHOM
YPOBHE MOJICPIKUABATh
00pasiibl U IEHHOCTH
COLIMATIBHOTO TOBEICHHUS,
HABBIKH MTOBECHUS B
MUpE BUPTYAIbHON
peasbHOCTH U
COIIMAJIBHBIX CETAX

IIK-3. CiocobHOCTE

CrocoOHOCTh Ha BLICOKOM

CriocoOHOCTE Ha CpeHEM

CriocoOHOCTE Ha

OpraHH30BaTh YpOBHE OpTaHHU30BATh YpOBHE OPTaHU30BATh YIOBJIECTBOPUTEIHHOM
Pa3IMYHbBIC BHUIBI pa3IUnIHbIC BUBI Pa3IMYHbBIC BHUIBI YPOBHE OpraHHU30BaTh
BHEYPOYHOHI BHEYpPOYHOH BHEYPOUYHOI pa3JIMYHbIE BULBI
JIEATETBHOCTH ISt JIEATEITBHOCTH ISt JEATEIILHOCTH TSI BHEYPOYHOI
JIOCTIOKEHHS JTOCTHKEHUS JTOCTIKEHUS JIEATEITBHOCTH ISt
00yJarImuUMuCs 00y4JarmuMucs o0OyJaromumMucs JIOCTHKEHUS
JIMYHOCTHBIX U JIMYHOCTHBIX U JINYHOCTHBIX U 00yJaroImuMucs
MeTarnpeIMEeTHBIX MeETaIpeIMETHBIX MeTarnpeIMeTHBIX JIMYHOCTHBIX U
pe3yIbTaTOB pe3yIbTaToOB pe3yIpTaToB MeTarnpeIMEeTHBIX
pe3yIbTaTOB
T1IK-4. O0manmaTe O0azanye Ha BBICOKOM Obnananue Ha cpeHEM O06namanue Ha
uHpOpManuei o ypoBHE WHpOpManuei o ypoBHE HHPOPMAITHEH 0 YIOBJIETBOPUTEIHHOM

COCTOSIHUH U
TNIEPCICKTUBAX PA3BUTUA
«rexHochepb»

COCTOSIHUH U
MEePCHEeKTUBAX Pa3BUTHSA
«rexHochepsn»

COCTOSIHUH U
MEPCHEKTUBAX pa3BUTHUA
«rexHochepnn»

ypOBHE HH(pOpMaIueit o
COCTOsSIHUH U
TMEPCHCKTUBAX PA3BUTHUA
«rexHochepni»

*Menee 60 6amoB — KOMIETEHIHSI HE CHOPMHUPOBAHA

4. @DOoH OLIEHOYHBIX CpeacTB IJisl TEKYIICI0 KOHTPOJIA YCIIEBACMOCTH

4.1. (DOHI[I)I OICHOYHBIX CPCACTB IJIsI TCKYHICTO KOHTPOJIA YCIICBACMOCTHU BKIIHOYAKOT

B c€0s1: KOHTPOJIbHYIO paboTy, MHAUBUAYAJIbHYIO JOMAIIHIOK padoTy.




5. YueOHO-MeTOAMYEeCKOE M MHPOPMAaLIHOHHOE o0ecniedeHue GOHI0B OLIEHOYHBIX
cpeacTB (JIUTepaTypa; METOAMYECKHE YKa3aHUs, PEKOMEHJAlMH, ITPOTPaMMHOE
obecrieueHue 1 Apyrue MaTepualibl, UCIOJIb30BaHHbIC 11 pa3padboTku POC).

1. HMamamoBa M.M. KOMIETEHTHOCTHBIM IIOAXOJ] K OICHHUBAHHIO KayecTBa
xumudeckoro oopazoBanus. Apzamac: AI'TIN, 2011. 384 c. C.244 — 253.

6. OueHovHbIe cpeacTBAa /51 TEKYLIEro KOHTPOJIA YCIIeBAeMOCTH

4.1. ®oHABI OLIEHOYHBIX CPEACTB ISl TEKYILEro KOHTPOJIS YCIIEBAEMOCTH BKIIFOUAIOT
B ce0s1: KOHTPOJBHYIO paboTy, MHANBUAYATbHYIO JTOMAIIHIOK padoTy.

4.2. Kputepun OLEHHBAHUS MO OLEHOYHBIM CPEACTBaM I TEKYLIEro KOHTPOJIA
YCIIEBAEMOCTH:

4.2.1. Kpurepuu OlCHHBaHUS TO OIICHOYHOMY CPEACTBY 2 — KOHTPOJBHOW paboTe
Nel

Kputepuu onieHuBanust KonuuecTtBo
OaioB (BKJIa
B PEUTHHT)
BelmionHeHsl  Bce  3aJaHUs  KOHTPOJIBHOW  paboThl, 8-12

oOyyJaromuiicss onmupayicsi Ha TEOPETUYECKUE 3HAHUS U
YMEHHUSI pelliaTh UCCIIEA0BATEIbCKHUE 3a/1a4 10 TEOMETPUU

OOOCHOBBIBAET OCHOBHBIE MOJIOKEHHS Ka)XIOTr0 JTara 4-6

peIieHws 3a7a49 KOHTPOJIBHON PabOThI

ApryMeHTupyeT  pe3ysibTar, TMpOBEpseT  BEPHOCTHh 4-6

HAWJIEHHOTO pelIeHUs 3a/1a4 KOHTPOJIBHOM pabOThI

Pemenue KOHTpOdBHOM pabOThl compoBOXKAAeT (TIpH 4-6

HE0OXOIMMOCTH) BEPHBIMH U HATJISITHBIMU YePTEKAMU
MakcumanbHbBIN 0ayT (B 3aBUCHIMOCTH OT CTETICHU 20-30

CJIO’KHOCTH 3aJ]aHUI)

4.2.2. Kputepuu OIEHUBAHMS 1O OIIEHOYHOMY cpencTtBy 3 — KoHTposabHas paboTa
No2.

Kpurepuu ouenuBanus KomuecTBo
OatoB (BKJIa
B PEUTHHT)
BolmonHensl  Bce  3aJaHus  KOHTPOJIbHOM  paboThl, 8-12

oOydJaromuiicss onupajncs Ha TEOPETUUYECKHE 3HAHUA U
YMEHHUSI pelllaTh UCCIIeA0BATEIbCKHUE 3a/Ia4 TT0 TEOMETPUU

OOOCHOBBIBAET OCHOBHBIE TIIOJIOKEHUSI Ka)XIOr0 »dTama 4-6
pelieHust 3a71a4 KOHTPOJIbHOM paOOThI
ApryMEHTUpPYET  pe3yjbTaT, MpPOBEpPSIET  BEPHOCTH 4-6

HAWJIEHHOTO PeIIeHUs 3a/1a4 KOHTPOJIHLHOW pabOoThI

23



Pemienrie KOHTpONBHOM pabOTBI  COMPOBOXKIAET (IMpHU 4-6
HEOOXOJMMOCTH) BEPHBIMH U HATJISITHBIMU YePTEKAMU
MakcuMainbHbIN 0asut (B 3aBUCUMOCTH OT CTEIICHH 20-30
CJIO)KHOCTH 3a/IaHUN)

7. OueHoYHbIE CPeACTBA sl ATTECTANNHU

Bonpocekl K 3k3aMeHy

1. Tonstus MmuoxxectBa. CriocoObI 3aJaHUST MHOYKECTB.

2. OTHOUIEHUS MEXAYy MHOXKeCTBaMH (BKJIIOYEHHUE MHOXKECTB, PaBEHCTBO
MHOKecTB). Omnepanuu HaJ MHOXECTBaMH (IepecedeHue, OO0beAUHEHHUE,
BEIYMTAHKE, TOTIOJTHEHNE), X CBOMCTBA.

3. Ompenenennie QyHKIUA omHOM mnepemeHHOM. CrmocoObl 3amaHus (QyHKIUN
OJTHOU IEPEMEHHOM.

4. DnemenTtapubie PyHKUU. OCHOBHBIE CBOMCTBA (YHKIIHIA.

5. IIpeobpaszoBanus rpadMKoB PyHKIUH.

6. IIpenen ¢ynkumm B Touke M Ha OeckoHedHOCTH. OCHOBHBIC CBOWMCTBA
MPEIEIIOB.

7. beckoneyHo Maibie U 6€CKOHEYHO OoJbIne QYHKIIUH.

o0
8. PackpwiTe HeompeseneHHOCTeH —, 0 IlepBbIii U BTOPOM 3amMedaTeIIbHBIE
o0

Mpeaebl.

9. DkBUBaJeHTHBIE OECKOHEYHO MabIe (PYHKIIHH.

10.HempepbiBHOCT,  (yHKIHMH, TOYKM  paspeiBa. CBoicTBa  (QYyHKIUH,
HEIPEPHIBHBIX Ha OTPE3KE.

11.Onpenenenue Npou3BOHOM.

12.T'eomeTpudeckuii CMBICTT MIPOU3BOJIHOM. OcHoOBHbIE npaBuiia
nuddepenuupoBanus. Tabnuia ocHOBHBIX Gopmyn audepeHImpoBaHus.

13.11Ipou3BoAHBIEC BHICIIMX MOPSIKOB.

14.BpiunciieHre NpeiesioB ¢ MOMONIBIO0 MPOU3BOAHBIX.

15. Inddepenuman pyukuuu. CoiictBa nuddepenimana.

16.ITpumenenue auddepenimana K npuOIMKEHHBIM BHIYUCTICHHSIM.

17. Inddepenuumansl BHICHIUX MOPSIAKOB.
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18.1lpwnoxeHuss TPOU3BOAHBIX K  HCCIACAOBAHHWIO TOBEACHUS  (DYHKIIHH.
MOHOTOHHOCTH (PYHKIIHH.

19.0kcTpemMyMbl (MakCUMyMbl W MUHUMYMBI) GyHKIud. HauMmenbiee u
HauOoJIbIlIee 3HAYCHHS HETIPEPHIBHOM (DYHKIIMU Ha OTPE3KE.

20.BBINTyKIIOCTh ¥ BOTHYTOCTh (DYHKIIMH, TOUKH TIeperuoa.

21.Onpenenennie GyHKIMM BYX iepeMeHHbIX. CIocoObI 3ajaHust PYHKIUN TBYX
MIePEMEHHBIX.

22.Jluanu ypoBHs GYHKIIUHU ABYX IEPEMEHHBIX.

23.YacTHble Tpou3BOAHBIC. YaCTHBIE MPOU3BOIHBIC BBICIIIUX TIOPSIKOB.

24. ludpdepennnan QyHKINHA IBYX EPEMEHHBIX U €T0 IPUMEHEHHE.

25. luddepenimran BTOporo nopsiaxa.

26.JI0KaBHBIN SKCTPEMYM.

27.Y cnoBHBINM SKCTpeMyM (DYHKIIMH JIBYX TIEPEMEHHBIX.

28.'panueHT QyHKIMH IBYX MEPEMEHHBIX.

29.HaxoxaeHne HauOONBIIETO W HAWMEHBIIETO 3HAYCHWH (QYHKIIMH JABYX
MEPEMEHHBIX B 3aMKHYTOM OrpaHUYEHHOMN 001acTH.

30.Haxoxxnenne HanOObIIEeT0 (HAMMEHBIIET0) 3HAYCHUH JTMHCHHOW (QYHKIIUHA B
00J1acTH, 3aJJaHHON JTUHEHHBIMU OTPAHUYCHUSIMH.

31.[TonsaTue HeonpeneIeHHOTO HTEeTrpaia. Talauia OCHOBHBIX HHTETPAJIOB.

32.CBoiicTBa HEoMpeIeICHHOTO HHTETpaia. HermocpencTBeHHOE MHTETPHPOBAHNE.

33.3ameHa mnepeMeHHON uHTerpupoBaHus. l[logBenenne QYHKIMU TOA 3HAK
nuddepennnana.

34.MeTtoa HHTETPUPOBAHHUSI TT0 YACTSIM.

35.UHTerpupoBanne parmoHaIbHBIX (PYHKITUH.

36.UnTerpanbHas cyMMa U OnpeeeHHbI nHTerpai. CBOKWCTBA OMPEIEICHHOTO
WHTErparna.

37.®opmyna Herotona-JIeiOnuma. Meroa 3aMeHbl IEPEMEHHON B OMPENCIEHHOM
WHTETpae.

38.MeToa HHTETPUPOBAHMUSI T10 YACTSIM.

39.Briuncienue mioniaan miockoi Gurypsl.
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40.0OcHoBHBIE  cBefaeHUs O  auddepeHIHaTbHBIX  ypaBHEHUsAX.  Buabl
nuddepeHINaTbHbIX YPaBHEHHUH IEPBOTO MOPSIIKA.

41.]IunbdepeHnmanbable  ypaBHEHHs  BTOPOTO  TOpPSAKA,  JIOMYCKArOIIWE
MOHIKEHUE TOPSIIKA.

42 JluneiiHble onHOpOaHBIE Au(QepeHIraIbHble YpaBHEHUS BTOPOTO HOPSIKA C

MOCTOSTHHBIMU KO3 (HUITEHTAMH.

KourpouasHas padora Nel.
1. MuoxectBa A, B — gucnossie mpomexyTtku. A=(-1;1], B=[0; 2). Haiitu

A\ B 1 n300pa3uTh 3TH MHOKECTBA Ha KOOPIAMHATHOMN MPSAMOH.
2. Tloctpouts rpaduk GyHKIIHH

2
x*+1, —-1=x<?2
a) v =logix 6)V = { ’ ’
)y =loa, W=l1-2v, 2=x<4
3. Bpluucnute mnpenen  GyHKOUMM HE  HMCHOJdB3ys mpaBwio Jlomurans
- y4x—3-3
lim
x—3 x%-9
4. Onpenenurb HEIpEphIBHA M GyHKUIMA

x?+ 1, npux < 2
= B CJIydae, €ECJIU €CTh PasphblB, YCTAHOBHMTH XapakTep

2+ 2x, mpux =2
TOYEK pa3pbiBa PYHKIUU.

5. Berumcauth npoussoanyto Gpynkmuu Y = X — In (2 +e+ 2ve+er+ 1).
6. CocTaBuTh ypaBHEHHE KacaTeIbHOW K JaHHOW KPUBOW B TOYKE C aOCITUCCOM

X, ecmn Y =2X° +3, X, =—L1.

7. Haittu  muddepenumansr  1-ro w  2-ro  mopsaka oOT  (QyHKIUU
y = sinx.
. . X—sin X
8. Haiitu ipesent ¢ momoripio npasuia Jlomurams lim ————.
x—0 @X _ gSinx
9. BbluncauTh npuOIMKEHHOE 3HaYeHre GpyHKIMH Y = {9’/; , X=1,76.
10.ITpoBectu uccnenoBanne GyHKIUN Y = (X3 + 4) / X2,

11.Haiitu HauOosblliece W HaWMEHbIIee 3HAYEHUS (QYHKIMI Ha 3aJlaHHBIX

OTpe3Kax, ecim Y = X% + E —16, [l, 4].
X
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KonrpoabHast padora Ne2.

1. Haiitu obnacTs onpeneneHus GyHKUun Z = \/ 16 — x2

rpaduuecku.
2. TlocTpouTh MTUHUM YPOBHS (PYHKIHMH ABYX MEPEMEHHBIX Z = X% + y npu
3HaUCHUIX z=C=-4;0;1.

3. Haiitu yacTHbIE MPOU3BOIHBIE 2-TO MOPSIKA GYHKIUU Z =+/X - Y + X
X

Y6enuThecs B paBeHCTBE CMEIIAHHBIX MTPOU3BOIHBIX.
4. BBUMCINMTE IPUOIKEHHOE 3HaUeHHE QyHKIMHU Z=X?y® B TOuKe

M(3,04;3.95).

5. INoctpouts auHMK ypoBHA U grad z(X, y) B Touke A(-1;3) mia GpyHKIIUN
z2=x%-y.

6. Haiitu HanOosblliee 1 HaUMEHbIIEee 3HaUYeHUS PYHKIIMN Z=3X+ Y — XY B
00J1acTH, TpaHUIIAMH KOTOPO# sBisIoTCes { Y =X, y=4, x=0}.

7. Haiitu HanbosbIliee 1 HaMMEHbBIIIEe 3HAYCHUS JTMHEHHON (DYHKITUN
Z, =4X -y —3, B obmnacTy, 3aJaHHOI CUCTEMOH JIMHEHHBIX HEPABECHCTB
—X+2y<2;X+y<3;
{x—ysZ;sz; y>0

: 2
8. BwruncauTh HeompeaeIeHHBIA HHTETPAIT _[SlnX (1+ Feinx 4ctgx)dx.

dt
9. BwruuciauTh HeoNpeaeICHHBIA HHTETPall J.ﬁ
4 — 2t?

1
10.Bbryucinuth onpeneneHHbIi HHTerpal I(\/; + x2)dx.

0
11.HaiiTn niomwaas GUrypsl OrpaHUYEHHOMN JIMHUAMH Y = x2, x=2, y=0.

12.0Onpenenuts tun auddepeHimaibHoro ypaBuenus. OTBET 000CHOBATD.

a) (1+x2)y"—2xy'=036) ¥ -Xx—(x+y)=0.

13.HatiTu oOmiee u yactHOe pemenre qudepeHnaaIrHOTO YPaBHCHHS.

2
, Cos°y T
= , y(0) ==.
Y'==x y(0) A

— y2 U U300pa3uTh ee
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JIuceT BHeceHUs U3MEeHeHUu |

Ono0peHo HayYHO-METOANYECKUM COBETOM
NM®U KT'ITY um. B.I1. AcradreBa
«_» 2019 r. IIporoxkoa Ne

IIpencenarens C.B. bopTtHOBCKUI
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4. Y4ueOHbIE pecypchbl
4.1. KAPTA JIMTEPATYPHOI'O OBECHHEYHEHUSA JUCHUITJINHBI
«MATEMATUYECKUI AHAJI3»

Hanpasnenue noarorosku: 44.03.01 [legaroruvyeckoe odopazoBaHue
HanpagyenHnocts (mpoguiib) 00pa3oBaTe/ibHON MPOrpaMMbl
«TexHo10rHsI ¢ OCHOBAMU NMPEANPUHUMATEIbCTBA)
KBanudpukanus: Oakanasp
110 3204HOM (popMe 00yUeHUs

HaumenoBanue Mecto xpaHeHust/ 31eKTPOHHbII KoJ-Bo
aapec IK3EMILISAPOB/TOYEK
a0CTyna
OCHOBHAS JIMTEPATYPA
boxan, K.A. Kypc marematnueckoro ananusa [ Tekcr] : yue6. mocobue ajst CTy.- Hayunas 6ubnuorexa KI'TIY um. B.II. 48
3a0YHHKOB (PU3UKO-MaTeMaTudeckux (ak-oB nmea. uactutyToB. T. 1/ K.A. boxan, Acradnena
N.A. Eroposa, K.B. Jlamenos. - Mu. : UnTerpan, 2004. - 435 c. - 260 p.
boxan, K.A. Kypc matemarndeckoro ananusa [Tekcr] : yue6. mocobue amus cTy.- Hayunas 6ubnunotexa KI'TIY um. 68
3a04YHHMKOB (PU3UKO-MaTeMaTudeckux (ax-oB nea. nHcTUTyTOB. T. 2 / K.A. Boxan, B.II. Actadnesa
N.A. Eroposa, K.B. Jlamenos. - M. : [IPOCBEIIIEHME, 1972. - 439 ¢. - 0.93 p.
®duxrtenronsll, .M. OcHoBbsl MaTemaTrueckoro ananusa [Tekcr] : yuebnuk. Y. 1/ Hayunas 6ubnuorexa KI'TIY um. 21
I''M. ®uxrenromusl,. - 7-e u3a. - M. : DUSMATIINUT, 2002. - T.1. 416¢, T.2. 440c. - B.I1. Actadnena
ISBN 5-8114- 0190-6 : 232.40; 94 p.
®uxtenronsll, .M. OcHOBbI MaTeMaTH4eckoro aHanusa [Tekcr] : yuebnuk. Y. 2 / Hayunas 6ubnunotexa KI'TIY um. 48
I''M. ®uxtenronsi. - 7-¢ u3a. - M. : ©U3MATIINT, 2002. - 440 c. - ISBN 5-9221- B.II. Acradnena
0197-8 : 232.40p.
JONOJIHUTEJIbHASA JIUTEPATYPA
Kynpssues, JI./I. KpaTtkuii kypc MaTeMaTHUeCKOro aHanu3a : y4eOHUK : B 2-X T. / 3BC «YHuBepcureTckas OubInoTeKa WuauBuyanbHel
JLJ. KynpsiBues. - 3-¢ u3j., nepepad. - Mocksa : @usmatiur, 2009. - T. 1. OHJIANH» "
JuddepennunanbHoe 1 UHTETPATBHOE CUMCIICHUS PYHKIUI OHOM epeMeHHOH. HEeorpaHHMYEHHBIN
Psner. - 400 c. - ISBN 978-5-9221-0184-4 ; To e [DnexkTpoHHsIi pecype]. - URL: JOCTYTI

http://biblioclub.ru/index.php?page=book&id=82814
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Wneun, B.A. OcHOBBI MaTeMaTHYECKOTO aHaau3a. B 2-X vacTsax : yueOHuk / B.A. ObC «YHuBepcuteTckas 6ubInoTeKa NuauBuiyanbHbI
Wneun, O.I'. [lo3usk. - 5-e uza. - Mocksa : ®usmatiur, 2009. - H. |l. - 464 c. - OHJIAMH» i
(Kypc BbIcuieit MaTeMaTUKU U MaTeMaTu4deckoi ¢pusuku. Beim. 2). - ISBN 978-5- HEOTpaHWYEHHBIN
9221-0537- 8 ; To xe [dnexTponHsIii pecypc]. - URL: TOCTYII
http://biblioclub.ru/index.php?page=book&id=83225
YYEBHO-METOANMYECKOE OBECIHHEYEHUE JJI51 CAMOCTOATEJBHOU PABOTHI
[lIxepuna, JI.B. MareMaTnueckuil aHaJIU3 : MTHAUBUAYAJIbHbIE JIOMALIHUE 33JaHUS Hayunas 6ubnmnotexa KI'TIY um. 133
st ctyneHToB I kypea [Teker] : coopuuk 3anau / JI. B. lllkepuna, E. H. B.II. Acradnena
Muxankus. - Kpacnosipck : KI'TIY um. B. I1. Actadnesa, 2010. - 160 c.
Muxankus, E. H. Maremarnueckuit ananus. laauBuayansHbele JoMaliHue OBC KI'TIY um. B.I1. ActadneBa NunuBuyanbHbl
3aanus 1 CTyaeHToB | kypca [Dnekrponnsiit pecype] / E. H. Muxainkus, JI. B. 171
[kepuna; Kpacuosp. roc. nea. yu-t um. B. I1. Actadresa. — KpacHospck, 2010. HEOIpaHUYEHHbIN
— Peskum octyma :http://elib.kspu.ru/document/5535. JOCTYTI
barauyk, Auna BnagumupoBHa. Opranu3anusi IpO€KTHOM J1€AT€IbHOCTH Hayunas 6ubnmnorexa KI'TIY um. 96

CTYAICHTOB B IIpoIiecce MPeAMETHON OArOTOBKHY B Tearorndeckom Byse [Tekcr]
: yuebHOe ocobue / A. B. barauyk, M. b. llamkuna. - Kpacuosipck : KI'TIY um.
B. I1. Acradnena, 2007. - 112 ¢c. - 56 p., 56 p.

B.II. Acradnena

NHOPOPMALMOHHBIE CIIPABOYHBIE CUCTEMBI 1 ITPOPECCHOHAJIBHBIE BA3bI JAHHBIX

lMapanT [DnekTpoHHbI pecypc]: HHPOPMAIIMOHHO-TIPABOBOE 00ECIICUEHHE :

www.garant.ru/

JIOKaJIbHas CCTh

CIpaBOYHas paBoBas cucreMa. — Mocksa, 1992— . BYy3a

Elibrary.ru [ D1eKTpoHHBII pecypc] : aeKTpoHHas OHOIMOTeYHas cCHCcTeMa : 0asa http://elibrary.ru CB0OOTHBII

JTAHHBIX COJICPKHUT CBEJICHHUS 00 OTEYECTBEHHBIX KHUTAX M MEPUOANICCKUX JOCTYTI

W3/IaHUSIX 10 HayKe, TEXHOJIOTHH, MEIUIIMHE B 00pa3oBanuto / Poc. nadopm.

noptai. — Mocksa, 2000— . — Pexxum noctyna: http://elibrary.ru.

East View : yHuBepcanbHbie 0a3bl JaHHBIX [ DIEKTPOHHBIN pecypc] : https://dlib.eastview.com/ NuauBuayanbHBIH
HEOTpaHUYCHHBIN

nepuoauka Poccun, Yipauns! u crpad CHI . — Dnektpon.gan. — OO0 UBUC. — JOCTYTI

2011 - .

AnTtumniaruat. By3 [DnekTpoHHBIH pecypc] https://krasspu.antiplagiat.ru/ WuauBuyaibHbIH

JOCTYTI
Me:xBy30BcKas dNeKTpoHHas oubnuoreka (MOB) https://icdlib.nspu.ru/ WuuBuyaibHbIH
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HEOTI'PaHUYEHHBIN
JOCTYII

CormacoBaHo:

['1aBHBIN OUOIHOTEKADD

&
/I ) er— _|__®oproBa A.A.

(IOJKHOCTD CTPYKTYPHOT'O TIOJpa3AeICHUS)

(moamucek)

(Pammmms 1.0.)

31



4.2. Kapra MaTepuajbHO-TEXHUYECKO 0a3bl TN CHUIINHBI
«MATEMATHYECKU AHAJIN3»
Hanpasnenue noarorosku: 44.03.01 [legaroruveckoe od0pazoBaHue
HanpagpyenHocts (mpoguiib) 00pa3oBaTe/IbHON MPOrPaMMBbI

«TexHogorusi ¢ 0OCHOBaAaMHM NpeaAnpuHuMaTEeJIbCTBAa»

Keanudukanms: 6akanaBp
1o 32049HOM (popmMe 00yUeHHUs

AyauTopus

| OGopyaoBsaHue

Ons npoBeAeHNsA 3aHATUWN NEKUMOHHOro TMna, 3aHATUN CEMUHaAPCKOro Tuna,
KYpPCOBOIO NPOEKTUPOBaHUSA (BbIMONHEHUS1 KYPCOBbIX paborT),
rpynnoBbIX U MHAMBUAYaNbHbIX KOHCYNbTaUUN, TeKYLLEero KOHTpons

ycneBaeMoCTun n I'IpOMe)KYTO‘-IHOﬁ aTrectauumum

r. KpacHosapck,
yn. lNepeHcoHa,
7,
aya. 1-10

MpoekTop-1wWT., yuebHasa gocka-2LT., KOMNbLIOTEP -
Twr

Linux Mint — (CBo6onHas nunen3ust GPL)

r. KpacHospck,
yn. NepeHcoHa,
7,
aya. 1-11a

MapkepHas gocka-1wWwT., KOMNbTEP-7LWT., JOCKa
yyebHasa-1wr.
Linux Mint — (CBo6ogHas nuueHsns GPL)

r. KpacHospck,
yn. NepeHcoHa,
71
ayg. 2-06

KomnbloTep ¢ BbIXOAOM B MHTEPHET — 9WWIT., NPOEKTOop
— 1wT., HarnsaHble nocobusa (cTeHabl),
MapkepHas gocka — 1WwT. ¢ yCTPOMCTBOM Ans
WHTEPaKTUBHOM LOCKM, OCKA MapkepHas — 1wt

AnbT ObpasoBaHue 8 (nuuenanss Ne AAO.0006.00,
poroop Ne 1C 14-2017 ot 27.12.2017

r. KpacHosapck,
yn. lNepeHcoHa,
7,
ayg. 2-11

YyebHas gocka-1LwWT., NpoekTop-1LWT., KOMNbIOTEP-
1WwT., MapkepHasa gocka-1wr.,
OEeMOHCTPaLMOHHbIN CTON-1wWT

Linux Mint — (CBobogHas nuueHsns GPL)

r. KpacHospck,
yn. lNepeHcoHa,
7,
aya. 2-19

MapxkepHasi J0cKa-211T., UHTepaKTUBHAs J0cKa- [ 1IT.,
npoekTop-11T., HoyrOyk-10mT., TeneBu3op- 1mrT.,
KoMIbtoTep- 21t., MOVY-1mrT.

Linux Mint — (CBo6ogHas nuueHsunsa GPL)

r. KpacHosipck,
yn. lNepeHcoHa,
71
aya. 3-02

KomnbtoTep- 1WT., MHTEPaKTUBHAA gocka - 1 wrT.,
cuctema BuaeokoHdgepeHucssam Policom — 1 wT.
(6e3 cetn), yuebHast gocka-1wT

Linux Mint — (CBo6ogHas nuueHsusa GPL)

r. KpacHospck,
yn. lNMepeHcoHa,
7,
aya. 3-11

YuebHas gocka-1LWT., akpaH-1wT., NpoekTop-1LwrT.,
KoMmnbtoTep-1LWT.
Linux Mint — (CBo6ogHas nuueHsunsa GPL)

r. KpacHospck,
yn. lNepeHcoHa,
71
aya. 3-12

KomnbloTep ¢ BbIXO4OM B MHTepHeT-10wT, y4yebHas
jocka-1 wr.
Linux Mint — (CBobogHasa nuueHsns GPL)

r. KpacHosipck,

yn. lNepeHcoHa,
71

aya. 3-13, 3-14

KomnbroTep-15wT., npuHTEep-1WT., MapkepHas focka-
1WwT., NpoeKkTop-1wWT., MHTEPaKTUBHas AOCKa-1LwT.
Linux Mint — (CBo6ogHas nuueHsns GPL)

r. KpacHosipck,
yn. MNepeHcoHa,
7,
aya. 3-15

IIpoexTop-1mT., KOMIBOTEP-1211IT., MapKepHas JOCKa-
luIt., MHTEpaKTUBHAS 1OCKa- 1 1IT.

Microsoft® Windows® 8.1 Professional (OEM mnurieH3us,
koHTpakT Ne 20A/2015 ot 05.10.2015);
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Kaspersky Endpoint Security — JIui cepruguxar NelB08-
190415-050007-883-951;

7-Zip - (Coboxuas muuensust GPL);

Adobe Acrobat Reader — (CBo6oxHas JuIeH3us);
Google Chrome — (CoGoaHast JIMIEH3HA);
Mozilla Firefox — (CBoGoanas muieHsus);
LibreOffice — (Cro6onnas nunensus GPL);
XnView — (CBoOomHas JTHUIICH3M);

Java — (CBoOomHas TUTICH3MS);

VLC — (CroboaHas JIuIICH3HSA);

JKusast maremaruxka 5.0 (Kontpakt HKC-/1b-294/15 ot
21.09.2015, munensus Ne 201515111);

GeoGebra (CsobogHo pacnpocTpaHsemas B
HekoMMepYecknX (Y4ebHbIX) Lensax nuueHanst)

r. KpacHospck,
yn. lNepeHcoHa,
71
ayg. 4-01

YuyebHasa gocka-1wT., bubnuoTteka

r. KpacHospck,
yn. NepeHcoHa,
71
aya. 4-02

Komnbtotep -1wT., npoeKkTop-1wT., MHTepaKTUBHAA AOCKa-
1WT., MapKepHan Aocka-1wrt., yuebHas gocka-1wt. Linux
Mint — (CBoGonHas nunensust GPL)

r. KpacHospck,
yn. lNepeHcoHa,
7,
ayg. 4-11

YuyebHas gocka-1LwT.

ANnsi caMoCcTosiITeNIbHOW paboThbl

r. KpacHosipck,
yn. lNepeHcoHa,
7,
ayn.1-01
OtpacneBas
bubnuorteka

Konup-1wr

r. KpacHosipck,
yn. lNepeHcoHa,
7,
ayg. 1-02
YuTanbHbin 3an

KomnbtoTep-10WT., npuHTEp-1WT
Anwt O6pazoBanue 8 (umeH3us Ne AAO.0006.00, moroBop

Ne JIC 14-2017 o1 27.12.2017
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