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JlucuuminHa OTHOCUTCS K 00s13aTenbHo# yactu, 51.0.11

1. Mecrto gucunmimnsl B ctpykrype OOII

Maremarnueckuii ananus.

2. Ilnanupyemble pe3yabTaThbl 00y4eHusl 10 JMCIUILIHHE, COOTHECEHHBbIE ¢
IJIAHUPYEeMBbIMH pe3y/IbTaTaMH 0CBOCHHs 00pa30BaTe/bHOI MPOrpaMMbl

(KOMlIeTeHIII/IﬂMI/I U UHIAUKATOPaAMHU NOCTUKCHUSA KOMHeTeHIIHﬁ)

IInanmpyemeble pe3yJbTaThl 00y4eHHs MO AUCHMILIAHE HaumenoBanne
(MO}IyJ'IlO), B COOTBETCTBUU C HHAUKATOPOM TOCTHKCHUS OLEHOYHOI'0
®opmupyembie KOMIIeTCHLIUHU cpeacTBa
KOMIICTEHITHH Nupukarop PesynbTathl 00yyeHust
(koz, conepKaHue JOCTHKeHHUS 0 AMCHHUILIHHE ™ *
KOMIIETCHIIUN ) KOMTIeTeHIHH *
(xom, comepxaHne
HWHJUKATOPA)
YK-1. CnocobeH | YK-1.4. Vi (YK-1) Vmems» ocymecTBisaTh 3adaua,
OCyLWeCcTBNATb | APryMeHTUPOBA | 060CHOBaHHBIH BBIOOD METOJOB | KOHMPOIbHAA
MOUCK, HHO W JIOTUYHO | MaTeMaTHYECKOro aHaM3a, paboma
KPUTUYECKNN npeancTasnsneT NPUMEHSEMBIX ~ TPH  [MOCTPOSHHH
aHa/ns n CBOIO TOYKY CTaHIAPTHBIX  TEOPETHUECKUX  H
CNHTE3 3peHund SKOHOMETPHUECKMX MOJIENIEN, aHAIIU3E
NPUMEHATH NnocpencTeBoOM N | y  coxepkarenbHOW HMHTEPIPETALMH
CMCTEMHbBIN Ha ocHOBE TMOJTy4eHHBIX Pe3yIbTaTOB.
noaxon CMCTEMHOro 31 (YK-1) 3mamws ocHOBHBIE (DaKThI
ANA PELLEHNA onmcaHns MaTEeMaTHYECKOTO aHaJmu3a,
MOCTABNEHHbIX NpUMEHSIEMbIE ~ TPU  [MOCTPOCHHH
3ahad CTaHIAPTHBIX  TEOPETHUECKUX U
HKOHOMETPHUCCKUX MOJIEIICH, aHaIH3¢e
U COJCPXATEIbHON HHTEPIPETAIIUH
MOJYYCHHBIX PE3yJIbTATOB.
BI (YK-1) Braoems meTonamu
MaTEeMaTHYECKOTO aHaIn3a,
HMPUMEHSAEMBIMH TIPH ITOCTPOEHUH
CTaHJAPTHBIX TEOPETUUCCKUX H
HKOHOMETPHUYCCKUX MO/JICIICH, aHAIIN3E
U COZICPIKATEIIbHOM WHTEPIPETAIIUN
MOJYYCHHBIX PE3YJIbTATOB
OMNK-5. OnkK V1 (OlK-5.) Yuems npumensts 3adaua,
NCnoJjib30BaTb 5.1. METOJIbl MATEMATUUECKOI'0 aHaJIn3a KOHMPOJIbHAs
nHgopmMaumoHH | CnocobeH st c6opa, aHanu3a U 06paboTKH paboma
bl€ TEXHONOTUN | NHCTPYMEHTAJIb | naHHBIX, HCOOXOAMMBIX JUISl PEIICHUS
n HblE 1 npodeCCHOHATIBHBIX 3aj1ad.
nporpaMMHbI€ nporpaMMHble 31 (OMK-5.) 3uams ocHOBHBIE (hAKTHI
cpeanctsa npu cpencrtea MaTEMAaTHYECKOTO aHanmsa,
peteHnn AnA NPUMEHSEMBIX TIPH cOOpE, aHaIM3e M
npoceccmoHan | npogeccnoHas 00pabOTKEe JAHHBIX, HEOOXOIUMBIX
bHbIX HbIX 3aAia™ Ui peuieHuss  mpodeCCHOHATBHBIX
3afad 3aj1a4.




B1 (OMNK-5.) Braoems
MPaKTUYCCKUMHU HaBbIKAMU
HCIIOJIE30BaHMS MaTEMaTHYECKOTO
aHalM3a B LeJsIX cOopa, aHanu3a u
00pabOTKH JaHHBIX, HEOOXOIUMBIX
JUIS peteHus: IpodeCcCUOHATBHBIX
3a/ad4.

3. CTpykKTypa u coJep:KaHue TUCHHUIIMHBI

3.1 Tpyooemkocmoy oucyuniunwl

oyHas popma
o0yueHust
OO0mas Tpy10eMKOCTb 8 3ET
YacoB 1o y4eOHOMY ILIaHY 288
B TOM 4HcJjIe
ayIMTOPHBbIE 3aHATHS (KOHTAKTHASA
padora):
- 3aHATHA JeKUHUOHHOI0 THUIIA 64
- 3aHAATHS CEMMHAPCKOI0 THUIA 64
( npakTHYecKHe 3aHATHSA /
JJabopaTopHbie padoThI)
caMocTosiTeJibHasi padoTa 66
KCP 4
IIpomexyToyHas aTTecTanus — 90
IK3aMeH

3.2. ConepxaHue QMCUUILIUHBI

HaumeHnoBaHue n Bcero B tom uncne
KpaTkKoe coaepkanue | (4achl KounrakTHas padora (padota BO «
pa3iesioB U TeM ) B3aMMO/IefiCTBMH C MpenoaaBareyieM), 4achbl U3 5
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Tema 1.
CucremMbl 50 10 10 20 15
yncea  Harypanbnbie
yucna. llensle ywmcia.
ParmonanpHple  4McIa.




IIpaBuna peucTBuil ¢
TPOOSMHU.
[IpeobpazoBanue
TpoOei.
Hppanuonanbusie
qychna.
JleicTBUTENbHBIE
yucna. CreneHn H
panukainsl. Jlorapudmel.

Tema 2. Auare0pa 50 10 10 20 15

NOJUHOMOB. [lonuHoMm:
onpeJieeHue.
DopMyisl
COKpAILIEHHOT'O
YMHOKEHHS. bunom
HeroTona. Pa3znoxenue
MHOT'OYJIEHOB Ha
MHOKUTEIIN:
IpyNIIMPOBKA,
pasiioxxeHue
KBa/IpaTHBIX
TpeXwIeHOB. Pemienue
JMHEHHBIX YpPaBHECHMI,
JMHEHHBIX HEPABEHCTB
C OJHOM TEPEMEHHOM.
Pemienne  kBampaTHBIX
YpaBHEHU U
pa3iioKEHUEM Ha
MHO>KHUTEJIH.
Panmmonansubie
BBIPAYKEHUS.
VYnpouienue
panOHaIbHBIX
BBIPAXKECHUM.
PauyonansHbIe
YpaBHEHUS u
HEpAaBEHCTBA, pEIICHUS
3a/1a4.
Pemenne  xBampaTHBIX
YPAaBHEHUH C MOMOIIbIO
panukanoB.  Pemienue
KBaJIPAaTHBIX ypPaBHEHUU
METOJIOM  BBIJEIICHUS
MIOJIHOT'O KBaJpara.
Pemenne  xBampaTHBIX
YPAaBHEHUH C MOMOIIbIO
oOmel HopmyJIbL.

Tema 3. 54 12 12 24 15
JJleMeHTapHbIe
pyHkuum, X

CBOMCcTBAa M rpaduku.
Bsenenue




CHUCTEMBl  KOOpJMHAT,
YIOPSIOYCHHBIE  TIaphI
qHCe, TIOHSATHS
dbyuakoun.  JluHeiHas
GbyHKUMsA, — JTUHEHHBIE
ypaBHeHusl. (CreneHHas
GbyHKIMA: CBOICTBA,
Ba)XHBIE JacTHBIE

cinydan. Ksanpatuunas
(dbyHKIMS U e€ CBOMCTBA.
JpobHo-nuHeitHas

(dbyHKIMS U e€ CBOMCTBA.

[TokazarenbHas u
norapupMudecKas
GbyHKIINY;
TPUTOHOMETPUUYECKUE U
oOparHbie

TPUTOHOMETPUYE-CKHE.

Tema 4. DjemMeHTbI
audPepeHInAIBLHOTO
" HHTErPajbHOr0
ucuucjaenus. Ilonstue
o mpenene (QyHKIUU.
[IpousBognas. IlpaBuiia
Qg epeHMpoBaHus |
TabJiMla TMPOU3BOJHBIX
OCHOBHBIX
AJIEMEHTaPHBIX
(byHKIUH.
Huddepennmarn.
[Ipon3BoaHBIE BBICIIMX
nopsakoB. TeopeMbl o
CpeHeEM B
nuddepeHaTbHOM
WCYUCIICHUH.
ACHMITOTHI.
HccnenoBanue
GbyHKIMI 1 ocTpoeHue
rpaduxoB. Hanbomnbmiee
u HauMEeHbIIIee
3HAUYEHUS Ha 3aMKHYTOM
npomexyTtke. llonsarue
O HEOIPEIEIEHHOM U

OIpEICIIEHHOM
HHTErpaax,
MpocTenme cay4dait
WHTErPUPOBAHUSI.
OyHKIMHT JIBYX
MEPEMEHHBIX: JIMHAU
YPOBHH, YacCTHBIE
MIPOU3BOAHBIE,

a0COJIFOTHBII

94

32

32

64

21




IKCTPEMYM.

[IpomexyTouHbIil KOHTPOJb — DKk3aMeHsl (90 4.)

ILnaH ceMUHAPCKHUX 3aHATHI

Tema 1. Cucremsl ynces (12 yacon)

Cemunap 1. [Ipo6u. CoiicTBa n1po0ei.

Cemunap 2. JletictBus Haa IpoOsSMu.

Cemunap 3. [IpeoOpazoBanust 1pooOeii.

Cemunap 4. lppanuonanbsle yncia. [{eficTBUTENbHBIE YHUCTIA.

Cemunap 5. CTeneHu v paiuKaibl.

Cemunap 6. Jlorapudmei.

Tema 2. Aaredopa nosmHomos (12 yacoB)

Cemunap 1. @opmysibl COKpPALIEHHOTO YMHOKEHUS.

Cemunap 2. bunom HeroroHa.

Cemunap 3. PazyioxeHue MHOTOWICHOB Ha MHOXKHUTEIH.

Cemunap 4. Jluneiitnsie ypaBHenus. Jluneitnas QyHKius.

Cemunap 5. KBagpatusie ypaBaenus. KBagpatuunas GyHKIus.

Cemunap 6. Pernienue kBagpaTHBIX YpaBHEHUM.

Tema 3. DnemeHTapHble QyHKIUH, UX cBoiicTBAa 1 rpaduku (12 yacos).

Cemunap 1. JIuneitnas ¢hynkuus. KBagpatuanas QyHKIUsI.

Cemumnap 2. [lokaszarenbHas u jorapupmuyueckast GyHKINH.

Cemunap 3. [lokazarenbHble ypaBHEHUS.

Cemunap 4. Jlorapupmuueckrue ypaBHEHUS.

Cemunap 5. Tpuronometpus. Tpuronomerpudeckue GyHKIIHH.

Cemunap 6. OOpaTHble TpuroHoMeTpuueckue ¢yHkuuu. IIpocreiimme TpPUTOHOMETPHUYECKHUE
YpaBHEHUS.

Tema 4. DnemenTsbl 1P epeHIHATBHOTO0 M HHTErPAJBLHOI0 HcunciaeHus (36 yacos).

Cemunap 1. TexHuKa BBIYUCIICHUS TTPEACIIOB.

Cemunap 2. TexHuka BEIYUCICHUS IPEAEIOB

Cemunap 3. TexHuKa BBIYMCIECHUS TPOU3BO/IHBIX.

Cemunap 4 TexHUKa BBIYMCICHUS TPOU3BOAHBIX.

Cemunap 5. TexHuKa BBIYMCIECHUS TPOU3BO/IHBIX.

Cemunap 6. luddepenimarn.

Cemunap 7. [IponsBogHbIE BEICIIUX TOPSIAKOB.

Cemunap 8. Iloctpoenune KyOMueCcKOro MHOTOUICHA.

Cemunap 9. [loctpoenue npoOHO-parnoOHATBHON (PYHKITUH.

Cemunap 10. [Torck HanOoBIIET0 ¥ HANMEHBIIETO 3HAYCHHUS HA 3aMKHYTOM IIPOMEKYTKE.

Cemunap 11. Heonipenenéuunpiii uaterpain. HemocpeacTBeHHOE MHTETPUPOBAHUE.

Cemunap 12. [Ipocreiinne 3aMeHbl IEPEMEHHOTO B HEOIIPEAECIEHHOM MHTEIrpaJle.

Cemunap 13. Onpenenéunsiii uaterpan. ®opmyna Herotona-Jleitoaua.

Cemunap 14. [Ipunoxenus onpeaenéHHOro HHTErpaa.

Cemunap 15. O6nacte onpeneneHus U JUHUU YPOBHS (PYHKITUH ABYX MEPEMEHHBIX.

Cemunap 16. YacTHbie MpON3BOIHBIE.

Cemunap 17. ITouck aGCOMOTHOTO SKCTpeMyMa (DYHKIMH JIBYX MEPEMEHHBIX.

Cemunap 18. O6o00meHwMS.

[IpakTuueckue 3aHATHS (CEMUHApCKHE 3aHSATHS) OPraHU3yIOTCS, B TOM 4ucie B (dopme
IPAaKTUYECKON IOArOTOBKHM, KOTOpas HpedycMaTpUBaeT ydyacThe OOYyYarolIUXCs B BBIIOJIHEHUU
OTJIEIBHBIX 3JIEMEHTOB PabOT, CBA3aHHBIX C OyaymIel MpopeCcCHOHATBHON NeATETHHOCTHIO.




[IpakTrueckas NOArOTOBKA IIPENYCMATPUBACT: peuterue npukiaoHou 3a0adu Ketica

Ha mpoBenenne npakTHUECKUX 3aHATHH (CEMUHAPCKUX 3aHATHI) B (opMe NPaKTUUECKOM
MHOATOTOBKU OTBOJUTCSA & YacCOB.

[IpakTHyeckas MoAroTOBKA HalpaBjieHa Ha ((OpMUPOBaHKE U pa3BUTHE:

- MPAKTUYECKUNX HaBbIKOB B COOTBETCTBUN C npocbvmeN\ on: I_IOCTpoeHI/Ie CTaHOa pTHbIX
TEeopeTUYECKUX N SKOHOMETPUYECKNX MOAENEN NCCenyeMbliX NPoLECCOB,
ABNEHNN N 06BEKTOB, OTHOCALMXCA K 061acTu npodeccnoHanbHOM
nesATeNnbHOCTH,

aHaNn3 N NHTepnpeTauuns NoayvYeHHbIX pe3yibTaToB

- koMmmereHmi - OITK-5

TCKyH_II/Iﬁ KOHTPOJIb YCIICBACMOCTH PCAIIN3YCTCS B paMKax 3aHATUMN CCMHUHApPCKOI'0 THUIIA,.

Y4eOHOo-MeTOAUYECKOE 0OOecTIeYeHHe CAMOCTONATEILHONH padoThl 00y4yarommuxcst

(A). Buabl caMmoCcTOSAITe/IbHOW PadoThHI 10 JUCUMILIUHE:

CaMOCTOSTEJIbHOE PEIlICHUE 3a/1a4;

CaMOCTOSTENIbHAs pa00Ta Ha MPAKTHUECKUX 3aHATHUSAX TI0]T PYKOBOJICTBOM IPEIOaBaTels;

camocTosTeNnbHas paboTa B MajbIX TPYIINax;

CaMOCTOSITEIIbHOE N3YUYEHUE TEOPUH T10 YUCOHUKAM U YIEOHO-METOIMUECKIM TTOCOOHUSIM;

MOATOTOBKA K MPAKTUUYECKUM 3aHITHSAM U aKTUBHOE y4acTHE B HUX;

KonTpoasb camocTosiTeIbHOI Pad0ThI OCYIIECTBISECTCS MPENOaBaTeNeM MO Pe3yabTaTam
BBHITIOJTHEHHS] MHIUBUAYaTbHBIX 33/IaHUM, TI0 aKTUBHOCTU PabOTHI CTYJEHTA B TPYyIIE, MO0 OTBETaM
Ha KOHTPOJIbHBIE BOTIPOCHI.

(b). YueOHO-MeTOAMYECKOE 00ecrieyeHre CAMOCTOATEIbHOM PadoThI CTYACHTOB.
CM. cIMCOK OCHOBHOM M JIOMIOJIHUTEIBHON JTUTEPATYphl U HHTEPHET-PECYPCOB, IIYHKT 7

(B). Konmponwvusie eonpocel 011 npoeedeHus MmeKyuye2o KOHmMpPOAa U NpPOMeHCymouHoul

ammecmauyuu U O UMO2AM 0CEOCHUSL OUCUUNIUHDL.

1 cemecTp

HaTypanbHble uncna. Uenble yncna. PaumoHanbHble Yncna.

Mpasuna gencteunii ¢ gpobamu. NpeobpasosaHne apoben.

NppaunoHanbHble Yncna. JencrsuTtenbHole Ymcna.

CTeneHu v paguKanol.

Norapnombl.

MonnHom: onpeaeneHue.

®opMynbl COKPALLEHHOTO YMHOMXKEHMUS.

BuHOM HbloTOHa.

Pa3foXeHne MHOroY/JIeHOB Ha MHOMWUTENW: TPYNNUPOBKA, Pa3/oKeHWe KBaApPaTHbIX

TPEXYNEHOB.

10. PelweHue NUHENHbIX YypaBHEHWIA, NIMHEMNHbIX HEPABEHCTB C OAHOK nepemeHHoN. PeweHune
KBaZpaTHbIX YPaBHEHUIN Pa3NOKEHNEM Ha MHOXKUTENN.

11. PauMoHanbHble BblparKeHUA. YNPOLLEHNE PALMOHANbHbIX BblPaXKeHUN.

12. PaumoHanbHble ypaBHEHMA U HEPABEHCTBA, PELLEHUS 3a4au.

LNV WNRE



13. PeweHune KBaApaTHbIX YPaBHEHWUI C NOMOLLBIO PaAMKaNoB. PelwleHne KBaapaTHbIX ypaBHEHUM
MeTOAOM BblAe/IeHMA MONHOro KBaapaTa. PelweHue KBaApaTHbIX YPaBHEHWI C MOMOLLbHO
obuwen dopmynbl.

14. BBeaeHWe cUCTEMbl KOOPAMHAT, YNOPALOYEHHbIE Napbl YNCEN, NOHATUS QYHKUUK.

15. JlnHelHaa pyHKUMA, TNHENHbIE YPaBHEHUS.

16. CreneHHana pyHKUMA: CBOMCTBA, BaXKHbIE YACTHbIE C/ly4au.

17. KBagpaTuyHas GyHKUMA N e€ CBOMCTBA.

18. [OpobHo-nuHelHaa GyHKLMA N e€ CBOMCTBA.

19. MNokasaTtenbHaa n norapudmmyeckaa GyHKLUNK;

20. TpuroHomeTpuyeckue n obpaTHble TPUFOHOMETPUYECKME DYHKLMN.

2 cemecTp

[Tonsitue o npenene GyHKIUH.

[Ipounssoanas.

[IpaBuna nquddepeHmpoBanus U TabIUIIA TPOU3BOIHBIX OCHOBHBIX JJIEMEHTAPHBIX (DYHKITHH.

Huddepenunan.

[Tpon3BoHBIE BBICIIKX MOPSIAKOB.

TeopeMsl 0 cpeiHeM B Ju(depeHIINaTIbHOM HCUUCICHHUH.

ACHMITOTHI.

HccnenoBanue QpyHKIMIA U TOCTpOEHUE TPaUKOB.

Haubonbiiee n HanMeHbllIee 3HAYEHHS HAa 3aMKHYTOM ITPOMEXKYTKE.

0. IloHATne O HeompeAeNnéHHOM W ONPEACIEHHOM HHTErpanax, MPOCTEHIIME Clydai
UHTETPUPOBAHUS.

11. ®yHKIuM [BYX MEPEMEHHbIX: JMHUM YPOBHSA, YaCTHBIE MPOM3BOJHBIC, aOCOIIOTHBIH

J3KCTPEMYM.

N S I

(I') MeToguyeckue yKa3aHUA 10 BHINOJHEHHIO 3aJaHUH VISl CAMOCTOSITEJIbHOH PadoThI

Camocmoamensvhasa paboma cmyoenmog — 3TO IUIaHMpyeMasi paboTa, BBINOJIHAEMAs 10
3aJJaHUI0 U TIPY METOJUYECKOM PYKOBOJCTBE IpernojaBaTelis, HO 0e3 ero HemnocpeICTBEHHOTO
ydactusi. OHa CrocOOCTBYET yriyOJEHHI0O M PaCIIMpPEHUI0 3HAHUH, (OPMHUPOBAHHMIO WHTEpeca K
MIO3HABATEJIIbHOM  JIESITEIbHOCTH, OBJAJEHHIO IpHEMaMH Ipolecca MO3HAHUS, pa3BUTHIO
IIO3HABATEJIbHBIX CIIOCOOHOCTEH.

B ocHOBY opranuzaiiy caMoCTOATEIbHOW pabOThl CTYICHTOB MOJI0KEH KOMIIETEHTHOCTHBIN
noaxoa (KOMIETEHIMH, KOTOPbIMHU JIOJDKHBI OBJIQJETh CTYIEGHTBI B IPOLECCE H3YyYEHUs
JUcuuIuIHel «Matematrueckuil aHanu3»). C 3Toil 1enbio BBIACTCHBI TpU OJNOKa 3aJaHuid s
CaMOCTOSITENIbHONH PabOThl CTYAEHTOB, KOTOpbIE HaIpaBieHbl Ha (POPMUpPOBAHHE KOHKPETHBIX
npodeccroHaIbHBIX KOMIIETCHUUH. Bee 3amaHus ans caMOCTOSATENbHOW paboThl MpeanoararoT
CIICAYIOIIME YPOBHU CIOXHOCTU. [lepgviii yposewb — JOCIOBHOE M  IpeoOpasyrolee
BOCIIPOU3BECHUE WHpOpMaUUu. Bmopoi ypogenb — caMOCTOSTEIbHBIE PabOTHl MO 00pasily.
Tpemuii ypoéenb — pPEKOHCTPYKTHBHO-CAMOCTOSITETIbHBIE pabOThl.  Yemegepmulii yposenv —
ABPUCTUYECKUE CAMOCTOSITENIbHbIE PaOOThl. [lamubiil ypoeenb — TBOpUECKUE (UCCIIEIOBATEILCKUE)
CaMOCTOSITENIbHBIE PaOOTHI.

Jns  5¢h(hexkTUBHOrO BBHINOTHEHUS 3aJaHWid  CaMOCTOSTEIBHOH pabOThl  CTyAEHTaM
Npe/JIaraeTcsi OpraHu30BaTh CBOIO pabOTy B paMKaX KOTHUTHBHBIX M METAKOTHUTHUBHBIX YUEOHBIX
ctpateruil. KorHuTHBHBIE CTpaTeruy_BKJIIOYAIOT B ceOs yueOHble NEHCTBHS, HalpaBlieHHbIE Ha
00paboTKy U ycBoeHHE yueOHOM nHpopMannu. K KOTHUTUBHBIM y4eOHBIM CTPATETUSIM OTHOCSTCS:
[ToBTOpenue (3ayunBaHue, epenuchiBaHNe, MOAYEPKUBAaHUE, BbIIETICHNE, 0003HAaUeHUE U JP.);



e Dnabopanus (KOHCIEKTUPOBaHUE, MOAOOpP MPUMEPOB, CPABHEHHUE, YCTAHOBICHHE MEXIPEAMETHBIX
CBSI3CH, WCIOJB30BAaHUE JIOMOJHUTEIBHOW JHUTEpaTyphl, TmepedpasupoBaHue, COCTABICHHUE
MOHSITUHOTO JIepeBa u JIp.;

e Opraamzanus (TpynmUpOBaHUE TIO TEMaM, COCTABJICHUE KIaCCU(PUKAIIUH, TA0IHII, CXeM, HAITUCAHHE
pe3roMe U JIp.); TUIaHUPOBaHUE (COCTaBJICHHUE TIJIaHa, JIOTHKA MIOCTPOCHUS COJIepKaHMsl, TOCTAHOBKA
LeJH, peau3alus HeIH U Ap.).

MeTakOorHUTUBHBIE CTPAaTETUH TOAPA3yMEBAIOT OPTaHU3AIMIO W YIpaBlieHHE YydeOHOM
JeSTeNIbHOCTHIO. K METaKOTHUTHUBHBIM CTPATETHSIM OTHOCSITCS:

e [InanupoBanue (cocTaBlieHHWE IUIaHA, JIOTHKA TIOCTPOCHHS COJAEpXAHUsS, IMOCTAaHOBKA IICJIH,
peanuzanus Ueiu u ap.);

e HalGmronenue (OIeHKa JOCTUTHYTOrO, OTBETHl HA BOIPOCHI JJS CAMOKOHTPOJS, NpPUMEHEHUE
TEOpUHU Ha MPAKTUKE, COCTaBJICHHUE TE3UCOB IO TeMe, oOpalleHne K IpyruM HayYHbIM UCTOYHHKAM

H 1p.);
e Perynsanus (CaMOKOHTPOJIb, CAMOOIICHKA, WCIIOJIB30BAHKME JIOTIOJHHUTEIBHBIX PECYpCOB, BOJICBAS
peryJIsiIys, ONpeIeICHHAs MTOCIICA0BATEILHOCTh BBIITOIHEHUS 3a[aHUs U JIp. ).
3ajanusi IEPBOTO M BTOPOTO YPOBHEH CaMOCTOSTEIHHON paboThl — 0011100pa3oBaTebHbIE U

omnuparoTcsl Ha 0a30BbIC yUeOHBIC cTpaTeruu (MOBTOPEHUS, dIabopaliuu), M03TOMY B OJUHAKOBOMN
Mepe MOTYT OBITh UCIIOJIb30BaHbI ISl JOPMHUPOBAHUS BCEX MPO(HECCHOHAIBHBIX KOMITETCHITUH.

Ilepswiti  ypogenv camocmosmenvHvlx pabom: THCbMEHHBIE OTBEThl Ha BOIPOCHI,
OTIpeieIICHUE TIOHITHH «CBOMMH CIIOBaAMI.

Bmopotii yposenv camocmosmenvuvix pabom: cocTaBieHHE NPO(HEecCHOHATLHOTO MHUHU-
riioccapusi o TeMe MCCIeA0BaHuUs; JOMAITHIEe KOHTPOJIbHbIE Pa0OTHI.

Tpemuii ypogenv camocmosmenbHblX pabom: KOHCIEKTUPOBAHWE HAYYHOH IUTEpPATyphI
3aJJaHHOW TeMe, aHHOTHPOBaHNE HAYYHOH JINTEPATYPhI MO aKTyallbHBIM MPo0IeMaM UCCIeI0BaHUs.

Kauecmeo evinonnenus camocmoamensbHvlx padom CTYICHTOB OCYIIECTBISETCS Ha
OCHOBE HECKOJBKMX BHUIOB KOHTpond. Koppexmupyrowuii Kowmpoas  OCYLIECTBISETCS
mpernoaaBaTeNieM BO BpeMsl WHAMBHIYAIbHBIX 3aHSATHH B BUIe cobOeceoBaHUS WIH TECTOBOM
npoBepku.  Koncmamupyrowuii  KOHmMpol» — TPOUCXOOUT TIO  3apaHee  COCTaBJICHHBIM
WHAWBUIYAIBHBIM IIAHAM U3YYCHHS TUCIUIUTAHBI WIH BHITIOTHEHUS OMPEACIEHHOTO 3aaHus NI
OIICHKH pPE3YyJbTaTOB 3aBEPIIECHHBIX JTAOB CAMOCTOSTENBbHON paboThl. CamokoHmpo.b
OCYILIECTBIIICTCSI CaMHM CTYJEHTOM 10 Mepe M3YYEHHUS ITUCHUIUIMHBI 10 COCTaBJICHHBIM
IPOTPaMMHBIM BOIIpocaM. Mmozcoswiti KoHmpob TPEACTABIAET COOON aTTECTAIMIO CTYAECHTOB I10
BCEM BUJIaM pabOTHI.

KoHTpobHBIE BOMPOCHI M 3aJaHus Ul IPOBEICHUS TEKYLIEro KOHTPOJIS U IPOMEKYTOUHOI
aTTeCcTallMy 110 UTOTaM OCBOCHUSI JUCIUILTHHBI IPUBEICHBI B 11. 5.2.

Jlinst obecriedeHns: caMOCTOSATEIBHONW pabOThl OOYYAIOIIMXCS HCIOJB3YeTCs JJIEKTPOHHBIH
KypC, CO3/IaHHBIN B cucTeMe 3ekTpoHHoro ooydenust HHI'Y - https://e-learning.unn.ru/.

4. ®oH/1 OLIEHOYHBIX CPEACTB AJIS1 MIPOMEKYTOYHOM aTTeCTAIMY 0 JUCHUIINHE
(MonyJno),
BKJIFOYAIOIIWI

5.1. Onwucanue mKan OIEHUBAHUS PE3yIbTATOB OOYUYEHUS 1O AUCIUILINHE

YpoBeHb IIxana oueHuBaHUs1 ¢(POPMHUPOBAHHOCTH KOMIIETECHIH A
copmupoBan

MJI0X0 | meynosaero | ynomaersopu | X0poIIo | ouenn xopomo | oramumo | mpesocxoamo




PUTEIBHO TeJBHO
He 3a4TeHO 3a4TeHO
HOCTH
KOMIIETeHIHI
(MHAMKaATOpa
JOCTHKEHUS OtcytcTBHE YpoBeHb MunumansHo | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUHU 3HAaHUN HUXKE | JOIyCTUMBIN 3HaHUH B 3HaHUH B 3HaHUil B 3HaHUil B
TEOPETUYECKO | MHUHHMAIBHBI | YPOBEHB 00BeEME, obneMe, o0BeME, o0BeMe,
ro MaTepuana. | x 3HAHUH. COOTBETCTBYIO | COOTBETCTBYIOII | COOTBETCTBYIO | IPEBBIMIAIOIIE
TpeboBaHHH. JonymeHo meM €M IIporpaMmme eM M [IpOrpamMMy
S HeBosmoxHOC | MImenn mecTo | MHOTO nporpamme TTOJITOTOBKH. rporpamme TIOJITOTOBKH.
- Tb OUCHHUTD rpyOsie HerpyObIxX MTOJITOTOBKH. JonymeHo [IOJTOTOBKH,
TIOJTHOTY OLINOKH. OIINOKH. JormymeHo HECKOJIBKO 6e3 omuboK.
3HAHHH HECKOJBKO HECYIIECTBEHHbI
BCJIC/ICTBUC HETpyObIX X OIIHOOK
OTKa3a omunboK
o0ydaroreroc
sL OT OTBETa
OtcyTcTBHE ITpu pemenun | Ilponemonctp | Ilponemonctp | Ilpogemoncrpu | Ilponemonctp | IlponemoHncTp
MHUHUMAJIBHBI | CTaHAAPTHBIX | MPOBAHBI HpOBaHbI BCE pOBaHEI Bce HpPOBaHEI BCE HpPOBaHEI BCE
X yMEHUH . 3a1a4 He OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
HeBo3MoOXXHOC | MPOJEMOHCTP | YMEHHSI. YMEHHSI. YMEHHSI. yYMeHHs,penie | yMEHHs,.
Tb OLCHUTh HPOBaHbI Pemenst Pemiens! Bce Pemens! Bce HBI BCE Pemenst Bce
HaJIM4ue OCHOBHBIC THIIOBBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC
yMeHH YMEHUSI. 3a7a4H C 3a7a4u C 3ama4u . 3aa4Hy C 3amaun.
Aot BCJIE/ICTBHE HerpyObIMU HETpyObIMU BeimonHeHs! Bce | OTASTBHBIMU BeimonHeHst
OTKa3a Nmemn MeCTO | ommbramu. OIINOKAMHU. 3aJ]aHUsl, B HECYIIECTBEH BCE 3aJI1aHUs, B
obyuaromeroc | TPyobie Brimonsenst BrimonHeHsr TTOJTHOM HBIM MOJTHOM
s OT OTBETa OLIHOKH. BCE 3aJIaHUs BCeE 33/1aHus, B | oObeme, HO HeJJ0YeTaMH,
HO HE B TI0JIHOM HEKOTOPBIE C BBITIOJTHEHBI obbeme 6e3
MMOJIHOM 00beEME, HO HEA0YCTaAMU. BCe 3ajaHus B | HEI0YCTOB
o0Beme. HEKOTOpBIE C HOJTHOM
HEJ0YeTaMH. obbeMme.
OtcyTcTBHE IIpu pemenun | Mmeercs IIponemonctp | Ilpomemoncrpu | IIpomemonctp | IIpomemoncTp
BIIaACHUS CTaHJApPTHBIX | MHHUMAIBHBI | MPOBAHBI POBaHEI MPOBAHbI MpPOBaH
MaTepUaIOM. 3a7a4 He i 6a3oBbIe 6a3oBbIe HaBBIKU TBOPUYECKUH
HeBo3MokHOC | MPOJIEMOHCTp HaBBIKH HaBBIKH TIOJIXOX K
Tb OLCHUTH HPOBaHbI Habop IIpH PEIICHUN | pernieHuro
Hagpixu HaJTHYKe Ga30BbIe HaBBIKOB JUISl | NIPU PENIEHUH | NIPU pEeLIeHHH HECTaH/IapTH HECTAHIapPTHBI
HABBIKOB HABBIKH. peureHus CTaHIAPTHBIX CTaHJapPTHBIX BIX 33184 0€3 | x 3azmau
BCIIE/ICTBHE CTaHIApPTHBIX | 33134 C 3amay Oe3 ouIMOoK
oTKa3a Wmemn mecto | 3amad ¢ HEKOTOPBIMH ommnoOOoK 1 HEJJ0YETOB.
obyuaromeroc | TPyobie HEKOTOPBIMU HeJl09eTaMHt HEJI0YETOB.
ST OT OTBETA OLIHOKH. HeJlo4eTaMu
HIkana oneHKH Npu MPOMEKYTOYHOI aTTeCTALMHU
Onenka YpoBeHb NOATOTOBKH
MPEeBOCXOIHO Bce xommereHiuu (4acTH KOMITETEHIWH), HAa (POPMHpPOBaHHE KOTOPBIX
HaNpaBiCHA JUCIUIUIMHA, CGHOPMHUPOBAHBI HAa YPOBHE HE HIDKE
«(MPEBOCXOAHO», MPOAEMOHCTPUPOBAaHbl 3HAHUSA, YMEHHUA, BJIAACHUA II0
COOTBCTCTBYIOIIUM KOMIICTCHIIUAM Ha YPOBHEC, BBIIIC MMPECAYCMOTPECHHOT'O
IIporpamMmMon
OTJIMYHO Bce xommereHuMH (4acTH KOMIIETCHLHH), Ha (HOpPMHpPOBAHUE KOTOPBIX
3aqTeHo HaIllpaBJICHa JUCIUIUIMHA, CGOPMUPOBAaHBI HA YPOBHE HE HIDKE
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«OTJIMYHO», TIPU 3TOM XOTsS Obl OJHA KOMIIETEHIUs cHOpMUpOBaHA Ha
YPOBHE «OTINYHO»

04YeHb XOPOIIIOo

Bce kommereHIMH (4acTH KOMIIETCHIWH), Ha (HOpPMHpPOBAHUE KOTOPBIX
HampaBJeHa TUCIHIUINHA, c(pOpMHUpOBaHB HA YPOBHE HE HIDKE «OYCHb
XOpOILIO», MPH 3TOM XOTS OBl OJHAa KOMIeETeHIHs chopMHpOBaHA Ha
YPOBHE « OYEHb XOPOIIO»

X0pOoI1Io

Bce xommereHuMH (4acTH KOMIIETCHLHH), HAa (HOpPMHpPOBAHUE KOTOPBIX

HamnpaBjeHa [AUCHUIUINHA, CGOPMHUPOBAaHBI Ha YPOBHE HE HIDKE

«XOpOIIO», MPH 3TOM XOTS OBl OJIHA KOMITETeHIHs CHOpPMHpPOBaHA Ha
YPOBHE «XOPOIIIO»

Y0BJIETBOPUTEJI
bHO

Bce xomnereHumu (4acTH KOMIIETEHLMH), Ha (HOpPMHpPOBAHHE KOTOPBIX

HampaBjieHa JUCHUIUIMHA, C(OPMHpPOBaHBI HA ypPOBHE HE HHXKE

«YOOBJIETBOPHUTECIIBHO», IIPU OJOTOM XOTHA ObI OJHa KOMIICTCHIIUA

C(I)OpMI/IpOBaHa Ha YPOBHC «YAOBJICTBOPUTCIILHO»

Hey10BJIeTBOPUT
eJIbHO
He 324TeH(

Xotst OBl chopmupoBaHa Ha  ypOBHE
«HEYIOBJIETBOPUTEIHHO», HU OJIHA U3 KOMIIETSHIMI HE COPMHUpPOBaHA Ha

YPOBHE «ILIOXO»

OJIHa KOMIICTCHIIUA

IJI0OXO0

XoTst ObI 0JTHA KOMITETEHITUS CHOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.2.

TunoBbie KOHTPOJIbHBIC 3aJaHUA UJIU WHBI¢C MaTepUuaJbl, HQOﬁXOI{I/IMbIe

A1 OLEHKH Pe3yJIbTATOB 00y4YeHHsl.

(BAIIOJIHUTH coenacno oyernounvim cpedcmeam mao.i.2)

5.2.1 Konmponwsusie eonpocwt (0011chvl 6bims 00513amenvHo!)

B80NnpOChHI

Koo gpopmupyemoii komnemenyuu

(danee YKA3ATHh me popmol oyeHnounvix cpedcms, KOmopbvie maxdice UCHONb3YIOmcs Ol OYeHKU ChOpMUPOBAHHOCIU

Kajcoou u3 KomMnemeHyut, Hanpumep)

5.2.2. TunoBasi KOHTpPOJbLHAasi padoTa AJs1 oueHKU chopmupoBanHocT komnerenuuii OIK-5,

YK-1
BapuaHT KOHTpPOJIbHOI padoThl Nel.

1. HaiiTn 3HaueHHe BBIPAXKECHUS. 14 8 Si—
B TR TR
1.1. é_i: 7 3
7 1.5. §+Z
1.2. L+ éxg = 9 17
12 4 3 16, ~2__'_
7 7
5 3 1
13. ——| =——|=
13 (13 13] 17 12,3 _
8 16
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2. HaiiTn 3HaueHNE BBIPAKEHUS 2
2.4.9§+Si: 25 %_[ij —

2.1. §+i: 11 11 4
7 7 o)
1 (3 2 75

22, —x| —==—|= 26 3 — 27. ﬁ:
12 4 3 3l 2.1
0.36

3. Pa3noxuTh HA MHOKUTEIH. 3.3. 64z +8=

3.1 27—x° = 3.4, x2+4x+4—9k> =

32 £ -w? =

4. YIIpOCTUTH BBIPAXKCHHUE. -2
P o P 4.5. %: 4.6. ava =
4.1. (as_] = 3—x
2 4.7. JxUxix =
( s
42 (x5 = il
a43. 77 = 43
4.4. 125x5 2 5= 48 =T -
at
BapuaHT KOHTPOJIbHOI PadoThI Ne2.
2 2
o . 3x7=Tx+2 . —3x+1
1) Haiitu yka3anHble npezensl. a) lim xz—x; 0) lim xz—x
X—>22x% —5x+2 X0 4x +x—2

6
2) Haiitu npousBoansle u auddepeHunansl GyHKIUiA: a) V = sx'? Ux 10;
X

4sin3x—9tan\/;
0) v = 3 ;

xT +e”

B) ¥ =(tanx)-(sinx)

2

3. [1na 3aaHHbIX HUKE PYHKLMIA:

1) HaliTK o6nacTb onpeaeneHus;
2) HaTU TOUYKM SKCTPEMYMa M NPOMENKYTKN BO3pacTaHMA-ybbIBaHMA (MM NOKa3aTb, YTO MX HET);
3) HalTW TOYKKN Nepernba (MM NoKasaTb, YTO UX HET);
4) HaWTU aCUMNTOTbI (MM NOKa3aTb, YTO UX HeT);
5) Ona GYHKUMKM U3 NYHKTA a) HAUTK AONONHUTENLHO HaMbobllee U HaMMeHblee 3HaYeHMA Ha
otpeske [a, B.
a) y=x> —3x2-24x+26, a=—3, =5, 06)y= j+;

4. HaiiTu HeomnpeielIeHHbIN UHTErpajl U pe3ysbTaT UHTETPUPOBAHUS IPOBEPUTH
Qg epeHIIMPOBAHUEM.

j(2x—3+ 7cosx]dx_
X

5. lns pyHKOMU £ (x, y) = 5x — 2xy + »> HANUTH YaCTHBIE IPOM3BOJHBIE IEPBOTO MOPSIKA.

6. MccnenoBath QyHKIUIO HAa SKCTPEMYM: £ (x, 1) = 6x — 6y — 2x° — 27,

5.2.3. TunoBble 3a5aHusA/3a1a4M 1Jis1 OleHKHU cpopmupoBanHocTH kKomnerenuuii OIIK-5, YK-1.

1. Hccnenosars GpyHkimio f(X) = x *— 16 U MOCTPOUTH rpaduk.
2. HaiiTi mpon3BOAHYIO QYHKIMH €=3 cOoS(X)
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3. Ompenenutsb sKcTpeMyMbl QyHKIHNY=(X—2)/(8—X)x2

6. YueOHO-MeTOAMYeCKOEe U HH(POPMALMOHHOE 00ecneuyeHue TUCIHIIMHBI

a) OCHOBHas JUTEpaTypa:
I'punec B.3., E.{. I'ypesuu, O.B. Iounnka. BBEJJEHUE B MATEMATHUYECKUIT AHAJIN3:
VuebHo-MeToauueckoe mocooue. (V. Grines, E. Gurevich, O. Pochinka PRECALCULUS.
INVESTMENTS Tutorial). ®onx anekTpoHHBIX 00pa3oBaTenbHbix u3ganuit HHI'Y. Per. Homep
(Registration Number) 406.12.08 http://www.lib.unn.ru/students/src/precalculus.pdf
0) IOTMOHUTENbHAS JINTepaTypa:
1. Werner Romisch, Thomas Zeugmann Mathematical Analysis and the Mathematics of

Computation (2016) https://link.springer.com/book/10.1007/978-3-319-42755-3
2. Moritz Pasch Stephen Pollard  Essays on the Foundations of Mathematics (2010)

https://link.springer.com/book/10.1007/978-90-481-9416-2
3. Nigel Calder Processing Mathematics Through Digital Technologies The Primary Years (2011)

https://link.springer.com/book/10.1007/978-94-6091-627-4
4. Spinozist Vygotsky Wolff-Michael Roth The Mathematics of Mathematics Thinking with the

Late, (2017) https:/link.springer.com/book/10.1007/978-94-6300-926-3
B) IIporpaMMHoe obecrieuenue u MIHTepHET-pecypes
1. MS Windows 7 (mumemsus ©na [OY BIIO HHI'Y wum. H.MU. Jlobaueckoro,

unentuduxarop 47276400),

2. Microsoft Office 2007 TIIpodeccuonanpubiii + (mumensuss Ha [OY BIIO HHIY
uMm. H.W. JloGaueBckoro, uaentudukarop 47729513),

3. Kaspersky Endpoint Security 10 for Windows (munensus wa ['OY BIIO HHIY
uM. H.W. JIo6aueBckoro, Ne1096-160712-081443-850-73)

7. MaTtepuajibHO-TEXHHYECKOe o0ecrieueHne T CUUITUHbI

JUia  mpoBeneHUWs  3aHATHM  JIEKIMOHHOTO M CEMHHApCKOro TUMAa, TIPYNNOBBIX U
UH/IMBUAYQJIBHBIX KOHCYJbTAIUM, TEKYIIEro KOHTPOJIS M MPOMEKYTOUHOW aTTECTAalluH, a TakxkKe
JUISL  CaMOCTOATEIbHOW paboThl CTYACHTOB  HCIIOJIB3YIOTCA  CIIELMaJbHBIE ITOMEIEHUS,
YKOMIUIEKTOBaHHbIE CIELUAIN3UPOBAHHON MeOeIbl0 M TEXHUYECKHMMM CpeJCTBAaMM OOydeHUs,
CITy>KaIllUMU JIJIS TIPEJICTaBIIeHHs y4eOHOH nH(opMaIiy O0JIbIION ay TUTOPUH.

[Tomemennss uig caMOCTOSITENbHON pPabOThl OOYYAIOLIMXCS OCHAIIEHbl KOMIIBIOTEPHOM
TEXHUKOW C BO3MOXHOCTBIO MOAKIIOUYEHHA K ceTh "MHTepHer" M oOecrneueHbl IOCTYIIOM B
AJIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTENIbHYIO CpeNy.

[Tporpamma cocraBneHa B coorBercTBuu ¢ TpeboBarusmu OI'OC OC HHI'.

AsTop (b1) Kemaera M.B.

PenienzenT (1)

3aB. kaenpoit «MupoBOit IKOHOMHKHU U
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https://link.springer.com/book/10.1007/978-94-6300-926-3
https://link.springer.com/book/10.1007/978-94-6091-627-4
https://link.springer.com/book/10.1007/978-90-481-9416-2
https://link.springer.com/book/10.1007/978-3-319-42755-3
http://www.lib.unn.ru/students/src/precalculus.pdf

Tamoxxennoro aena» UOIT HHI'Y um.

H.W. Jlo6aueBckoro, 1.3.H., AOLEHT M.JI. T'opOyHoBa

[lporpamma on00peHa Ha 3aceJaHUM METOAWYECKOW KOMUCCHM  VIHCTUTyTa SKOHOMHUKH U
npennpuHuMarenbcTBa mporokoi Ne 0 ot 00.00.0000 .
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