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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucnumimHa «EcTecTBEHHOHAYYHbIE M SKOHOMMUYECKHE IMPUIIOKEHHUS] MaTeMaTH4eCKOro
aHaJM3a» OTHOCUTCA K JUCHHUILUIMHAM 110 BbIOOpY 4 (/IB.4) wactu dhopmupyeMoii yyacTHUKaMU
oOpa3oBaTenbHbIX OTHoOWIeHUH, brmoka 1. Jucuumiauasl (Moamynu) moxayis «CrenuanbHble
pa3zenbl  OpeaMeTHOW — objmacTu»  yd4eOHOro  IUlaHa  OCHOBHOM — mpodeccHOHaIbHOU
o0pa3oBaTeNbHONW TMPOrpaMMBbl BBICHIETO 00pa3oBaHUS — MporpamMMmbl OakajaBpuara IO
HampaBiaeHuto moarotoBku 44.03.05 Ilemarormveckoe oOpazoBaHue (¢ AByMsS NPOGUIIMU
NOJATrOTOBKM), HAampaBJIeHHOCTh (mpoduib) oOpa3oBaTenbHONW mporpamMmbsl  «MareMaTHKa.
WNHOCTpaHHBIH S3BIK.», OYHON (HOPMBI 00YUCHUSI.

JlucuumuiiHa onupaeTcs Ha pe3ysbTaThl 00yueHHs, CHOpMUPOBAHHBIE B PAMKAX IIKOJIBHOTO
Kypca «MareMaTtuka» WM COOTBETCTBYIOLIMX JUCHUIUIMH CpeIHEro MpodeccrnoHalbHOTO
o0Opa3oBaHUs, a TaKXKe psAa AUCHUIUIMH Y4eOHOTO IUIaHa, M3yYEHHBIX oOydarormmmucs B 1-6
ceMecTpax: AHanu3 (YHKIMH OAHOW TEepeMeHHOW, MHOTOMEpHBI MaTeMaTHYSCKUM aHAIH3,
OnemenTapHas maremaTtnka, OCHOBBI MaremMaTHueckon oOpaboTku mHpopmanmu, Teopus u
MeToquka oOydeHus MaTematuke, OCHOBBI SKOHOMHUYECKMX 3HaHui, [uddepeHunansHbie
YPaBHEHHSI U OCHOBBI (YHKIIMOHAIBHOTO aHAIIN3A.

Pe3ynbrarthl u3yueHUs AMCHMIUIMHBI SIBISIOTCS OCHOBOM MMl W3YYEHUS TUCIUILIAHBI
«Cucrema mnoxaroroBku k EI'D mno warematuke», mnpoxoxzaeHus IIpousBoacTBeHHOMN
(memaroruueckoit) [IpemogaBaTenbckol MPAKTHKU MO MaTeMaTHKe 2. U TOCYIapCTBEHHOMN
WTOrOBOM aTTECTaLNKU
1. Ilepeyenb miIaHUpPYyeMBbIX pe3yJabTaTOB 00y4eHHs (00pa30BaTeJbHbIX Pe3yJbTATOB)
10 JMCHHUIIHHE

Leabo ocBOCHUS TUCHHUILIUHBI «ECTeCTBEHHOHAYYHBIE M KOHOMHUYECKHE MPUIOKCHHUS
MaTEeMaTUYECKOI0 aHAJIM3a» SBIIAETCA CHUCTEMAaTH3alus U 3aKpeIUIeHHEe Ha HOBOM YPOBHE
MOJIyYEHHBIX B Kypce MaTeMaTHYeCKOro aHaiu3a 3HaHUM u  yMeHuil, QopmupoBaHue
IIPEJICTaBICHUN O HEKOTOPBIX TUIIMYHBIX METOJaX U MpUéMax MaTeEMaTUYECKOT0 MOIETUPOBAHUS,
0 XapakTepe CBA3EH MAaTEMATHKU C €€ IPUIIOKEHUIMU

3agaveli OCBOEHMS JUCIUIUIMHBI SBJISIETCS IOJATOTOBKAa CTYAEHTOB K Oyayuiei
npoeCCHOHATIBHON JEATENbHOCTH 10 NpPeAMETY, IPOEKTHOW JeATeNbHOCTH B 00JacTu
MPUIOKEHUH MaTEMaTUYECKOT0 aHAN3a.

B pe3ynbraTe ocBoeHUs nporpaMmbl 6akagaBpuaTa 00ydaroIMNiCs J0JIKEH OBIIATETh
CIIEYIOIIUMHU pe3yJbTaTaMi 00y4YeHHs Mo AucuuIInHe «EcrecTBeHHOHayYHbIE U
HKOHOMHUECKHUE MPHUIIOKEHHUS MaTEMAaTHUECKOT0 aHanu3a» (B TabJuIle MpeCTaBIeHO
COOTHECEHHE 00pa30BaTENIbHBIX PE3YIbTATOB 00YUEHHMS 110 AUCLHUILIMHE C MHAUKATOpaMH
JOCTH>KEHUS] KOMIIETEHLIUH ):

Komnerennus u OO0pa3zoBarenbHbIe Pe3yIbTAThl JUCIUATUTHHEI

WH/IUKATOPHI ee (aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)

TOCTIKEHUS B

JMCLUTUIMHE

[TK-11. Crnocoben
UCIIOJIb30BaTh
TEOPETHUYECKHE u
NPaKTUYECKHE 3HAHUA
JUIE  TIOCTAaHOBKH H
pelneHus
HCCJIEIOBATEIBCKUX
3aJa4 B IPEIMETHOM
obnactu (B
COOTBETCTBUU C
npoduaeM 1 ypoBHEM

3HAET yMeer Bnaneer




00yd4eHus1) 1 B 00JIaCTH

oOpa3oBaHusl.
IIK-11.1. 3Haer
OCHOBHBIC  HayYHbIC
ITOHSTHS u
0COOCHHOCTH 150,
HCIIOJIb30BaHMS,

METOJbl M HIPUEMBI
U3Y4eHUS U aHajau3a
JTUTEpaTyphl B
peIMeTHOM obacTu;
OCHOBBI OpraHU3alUU
HCCJIEIOBATENLCKON
JIeSATEIbHOCTH;
OCHOBHBIE
MH(pOpPMalLlMOHHbIE
TEXHOJIOTUM  TIOUCKA,
cobopa, aHanmm3a WU
00pabOTKM  JTaHHBIX;

UHTEPIPETHPYET
SIBIICHUS U TIPOIECCHI B
KOHTEKCTE oO0men
IMHAMHUKHA u
HEPHOAM3AIUH
HUCTOPUYECKOTO

pa3BUTHA IIPCAMCTA, C
YUYCTOM BO3MOXHOCTH
HUX HCIIOJB30BaHHA B
X0J€ IIOCTAHOBKH H

pereHus
HCCIIEA0BATEhCKUX
3aad.

ITK-11.2. YmMmeer
CaMOCTOSITEILHO W B
cocTaBe HAy4YHOTO

KOJUIEKTUBA  peIaTh
KOHKPETHBIE  3aJlauu
npodeccuoHaNbHOM
NeSITeTTbHOCTH;
CaMOCTOSITENIBHO U M0JT
HAaYYHBIM
PYKOBOJICTBOM
OCYIIECTBIISITH COOp U
00paboTky
uH(pOopMaLnu;
CHOCOOEH TNPUMEHSTh
NOJTyYCHHBIC  3HAHUS
JUTSt 00BsICHEHUS
aKTyaJIbHbIX TpobiieM
Y TCHJICHLIUH Pa3BUTHS
npeMeTa; TPOBOIHUTH
UCCIIEI0BATEIbCKYIO

OP-1
OTIpeIeIIeHUs
OCHOBHBIX MTOHATUH
MaTeMaTHYeCKOTO
aHaJn3a, I1aBHbIC
UJCH U KOHIETITII
COOTBETCTBYIOIIETO
pazznena
MaTeMaTHIECKOTO
aHanm3a,
(hOpMYITUPOBKHU
BOXHEUIINX TEOPEM
MaTeMaTHYECKOTO
aHam3a,
OTHOCSIIITUXCS K
ITUM TIOHSATHSM;
OP-2
OCHOBHBIC
AITOPUTMBI
nuddepeHIpoBaH
s, HHTETPUPOBAHUS
DJIEMEHTAPHBIX
(GyHKINN ¥ IPHEMBI
UCCIICIOBaHHUS
MTOBE/ICHUS
byHKIHH,
CXOJUMOCTH PSIJIOB H
HECOOCTBEHHBIX
WUHTETPAJIOB.

OP-3
ONpEACIICHUE U
coaepKaHue
HEKOTOPBIX
OCHOBHBIX
3KOHOMHWYECKUX U
€CTECTBEHHOHAYYHbI
X MOHATHUH,
KaTeropuii,
MPOLECCOB U T.II.

OP-4
UCTIOJIb30BaTh
MOTEHIIUAT
IIPUIIOKEHU N
MaTeMaTUYECKOTo
aHamM3a npu
pelieHun
KOHKPETHBIX 3a/1a4
npodeccuoHaTbHON
NEeSITETTHHOCTH.

OP-5
0a30BBEIMH
MIPEICTABICHUSMH O
MPHUHIIUTIAX
OpTraHMU3aIHNN
o0ydJeHHUs] MaTeMaTHKe
C yUeToM ee
TIPUKJIATHON U
MPaKTUYECKON
HaIpaBJICHHOCTH,
MPAKTHYCCKUMHU
HaBBIKAMH
OCYIIIECTBIICHUS
HUCCIIENOBAaHUN B
obOactu
SKOHOMHYECKOIO U
€CTECTBEHHOHAYYHOTO
3HAHUS;

OP-6
MIPUMEHSET HABBIKH
KOMILIEKCHOT'O
MOMCKa, aHaInu3a 1
CUCTEMAaTHU3aliu
uHpOpManuu B
o0iactu
SKOHOMHMYECKHX U
€CTECTBEHHOHAYUHBIX
MIPUIIOKEHU I
MaTeMaTHYECKOTO
aHajm3a.




pabory
COOTBETCTBUU C
WH/IMBUIYaJIbHBIM
IUIAHOM.

[IK-11.3. Baageer
6a30BbIMHU
HpEICTaBICHUSIMH O
HPHHIAIIAX
OpraHU3aLHU 1
OCYILECTBIICHUS
HCCJICI0BAHUM,
IMPAKTUICCKUMHA
HaBBIKaMU
OCYILLECTBIICHUS
HCCIICIOBAHUM;
NPUMEHSET HAaBBIKH
KOMILJIEKCHOT'O
MIOMCKA, aHaJIu3a U
cucTeMaTH3aluu
uHpOpMALIUHU TI0
U3y4aeMbIM
npobsiemMaM ¢
UCIIOJIb30BaHUEM
Hay4yHO! U yuyeOHOH
JUTEPATYypHl,
UH(POPMALIMOHHBIX 0a3
JTAaHHBIX.

[1K-14.

Crniocoben
yCTaHaBIINBATh
coJiepKaTeNbHbIe,
METOMOJIOTUYECKHE U
MHUPOBO33pEHUYECKHE
CBSI3U MIPEAMETHOU
obnactu (B
COOTBETCTBUU C
npodpuiieM U ypoBHEM
00y4eHus1) co

CMEXHBIMU HAYYHBIMU
oOJacTamu.
NIIK-14.2. YMeeT

OTIPE/ICIIATh pOITh
MOJYYEHHBIX 3HAHUU
JJISL CMCIKHBIX
obnacrei u TSt
HIKOJIBLHOTO Kypca,
HpI/IMeHHTB

MOJIy4YeHHbIE 3HAHUS B
peHIeHI/II/I nannalemx
3ajad4.

HIIK-14.3. Bnaneer
MEXIUCIUTIITUHAPHBIM
nu METOAaMHU nu

OP-7
OIEepPHPOBATH
00BEKTaMU
MAaTeMaTUYECKOTO
aHaJIM3a, UCIOJb3Ys
MaTeMaTHYECKYIO
CHUMBOJIHKY;

OP-8
BBIOMPATH
MaTeMaTHYeCKUI
anmnapar s
TTOCTPOCHUS U

OP-9 TunuyabIMH
METOJIaMH 1
npuémMamu
MaTeMaTHIeCKOTO
MOJICTUPOBAHUS B
obmactu
SKOHOMHUYECKUX U
€CTECTBEHHOJIHAYYHBI
X TIPAJIOKEHU I
MaTeMaTU4ECKOro
aHaJIN3a;




OIXOJaMH K
pELIEHUI0 HAay4YHBbIX U
IIPAKTUYECKUX 3ajad,

METOJaMH
MOACIIUPOBAHUA B
MCKIAUCHUIITIMHAPHBIX

M CMEKHBIX 00JIaCTX.

HUCCIIEIOBAHNSA
MaTeMaTUYECKOMN

MOJIENIN B o0JyiacTu
SKOHOMHYECKHX U
€CTECTBCHHOHAYYHBI

X IIPWIOKECHUM;

2. OO0beM TUCHMILIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHHEM KOJIHYECTBA aKAJeMUYECKUX
4acoB, BbIIEJIECHHBIX HA KOHTAKTHYI0 padoTy o0yyalimxcs ¢ npemnoaasareseM (1o
BH/IaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcst

VYyeOHbIC 3aHATHUS
®opma
Howe 1} 01134e>1<
p Bcero IIpakTu Jlaboparop P N
Jlexn Camocrost | yTOuHOHI
cemec €CcKue HbIE
uu, T. paborTa, aTrecTa
Tpa Tpynoewmk. 3aHATHUA, 3aHATHUA,
yac qac 1007031
3au. yac qac
Yacel
el.
7 2 72 12 20 - 40 3auéT
Wroro: 2 72 12 20 - 40 3a4eT
3. Coaep:xxaHue IMCUMILVIMHBI (MOYJIsI), CTPYKTYPUPOBAHHOE IO TeMaM (pa3aesiam) ¢

YKa3aHHEM OTBCIACHHOI'0 Ha HHX KOJHUIECTBA aAKAACMHUYECCKHUX YaCcOoB U BHU/I0B y‘-leﬁHl)IX

3aHATHI:

Ykazanue mem (pazoenos) u omeedennozo na Hux Konuuecmea akademuuecKux 4acoe

U 61008 YUEOHBIX 3AHAMUIL.

HaunmenoBanue pa3nienoB u Tem

n/n (c pa30uBKOI Ha MOJTYJIH)

oOyueHus

KomnnuectBo uacos
1o popmam opraHuzaluu

Jle

KII

1o

HH

bIC

3aH
ATHU

aKT
n4a
€CK
uc
3aH
AT

M EHaxEmgoZomo oo oas g

Camoc
TOSITEI
bHas
pabora




OYHKIIMK OJHOM M HECKOJBKHX TNEPEMEHHBIX,
rpaduKy B €CTECTBEHHOHAYYHOM U 9KOHOMHYECKOM - - 4 S)
MOJICIIUPOBAHU.

[Ipenenbuplii mepexoa Kak 0a3oBas omepaius
MareMaTU4eCcKoro aHajiu3a W KaKk  MOJElb.
beckoneuno Oonpie #u  OECKOHEYHO Majble
BEJINYUHBI

JlokanpHash JIMHEapw3alus 3aBUCHUMOCTEH  Kak
ocHOBHas uzes AuddepeHIINaTIbHOTO UCYUCIICHHUS. 4 - 6 10
CKopocTh Tpoliecca, YCKOpeHre mporiecca.

3amaya BBIYMCICHUSA AIJUTHUBHBIX BEJIMYUH U
UHTErpupoBaHue. Mepa v HHTErpal.

[lonsatne aHanmuTHYeCKOW (YHKIMM W Hjaes
CBEJICHUS K MPOCTEHIITNM 37ieMeHTaM. Pa3noxkenue B
PAIBI KakK amnmapar MaTeEMaTHYECKOIO
€CTECTBO3HAHMS U MaTEMAaTHYESCKON SKOHOMUKH.

Hroro 12 - 20 40

3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) OucCyuniIuHvl

@DOYyHKIUM OAHOW W  HECKOJbKHMX IlepeMeHHbIX, rpapukum ¢PyHkouii B
€CTECTBEHHOHAYYHOM M JKOHOMHMYeCKOM  MojeJupoBanuu. llonarue o
(GyHKIIMOHAIBLHOU 3aBUCUMOCTH, CIIOCOOBI 3a/1aHusl U uccienoBanus Gpynkuuii. [Tpumepsr
HKOHOMHUKO-MATEMATUYECKUX 3aBUCUMOCTEN, PYHKIINN OAHON U HECKOJIBKUX MEPEMEHHBIX
B ectecTBo3HaHuH. OqHO(aKTOpHBIE U MHOTO(AKTOPHBIE MPOU3BOJACTBEHHBIC (DYHKIUU.
[Toctpoenne u ananu3 rpadukoB (GyHknuid. OCHOBHBIC dJIEMEHTapHbIC (DYHKIUU M UX
rpaduxu, Iloctpoenne rtpaduKoB CIOXKHBIX (YHKIUHA METOAOM MpeoOpa3zoBaHUs
KoopauHat. ['paduku B eCTECTBO3HAHUHN U SKOHOMUYECKOM MOJEITMPOBAHUU.
IIpeneabHblii mepexon kak 0a3oBas omepamuss MATEMATHYECKOI0 AHAJIN3a M Kak
Moziesb. beckoHeuHo 0oJib1IMe 1 0eCKOHEYHO MaJible BeJJMUMHbI. [[oHsATHE OECKOHEUHO
MaJIbIX U OECKOHEUHO OOJIBLIMX IOCIIEA0BAaTENbHOCTEH; MOHATHE (DYHKIMH, OECKOHEYHO
Masol (0eckoHe4YHO OO0JbINOI) B OKPECTHOCTH JAAaHHOM TOYKHU. JIoKajabHOE MCClleJOBaHHE
3aBHCUMOCTEH Kak OCHOBHas Ujes aHaiu3a 0ecCKOHeuHO MaliblX. [IpenbicTopust M Havyao
UCTOpPUHU aHanM3a OECKOHEYHO MalibiX. beckoHeuHO Manble Kak MOTEHIMaJbHBIE M KaK
aKTyaJbHble BEJIWYMHBI (HECTAHJAPTHBIM aHaIU3 M €ro COBPEMEHHas TPaKTOBKa,
€CTECTBEHHOHAayYyHOE HCTOJIKOBaHUE). (CpaBHEHME OECKOHEUYHO MalblX (YHKIUH,
O6eckoHeuHo  Oosbmmx — QyHkuMid.  COOTHOIIEHWS  OTPAHUYMBAIOIIETO  MOpPSAKA.
MaremaTruecKuid aHaJIN3 U MaTEMATHYECKOE €CTECTBO3HAHME. MaTeMaTHYeCKUi aHAJIN3 U
UCCIIeIOBaHME 3aBUCUMOCTEH B 3KOHOMHYECKOH cepe. MapkuHaabHble (TpeaeIbHbIC)
BEJIMYMHBI B 3KOHOMHKE.3ajjaya O HENpEepbIBHOM HAYMCICHUM MPOLEHTOB. beckoHeuHOo
00JIBIIION TOPU3OHT TUTAHUPOBAHMS, ACUMIITOTUYECKOE MCCIIEIOBAHUE 3aBUCUMOCTEH.
JlokanbHasi TMHeapU3alMs 3aBHCHUMOCTENl KaK OCHOBHAas uaes 1M depeHuaJIbHOrO
ucunciaenusa. CKopocTb mnpomecca, YCKOpeHHMe mponecca. MrHoBeHHass CKOPOCThb
npouecca. Ousndeckue, OMOIOTUYECKUE, IKOHOMUYECKUE BEIMYMHBI, UMEIOIINE CMBICI
CKOpOCTH (MHTEHCHBHOCTH) TMPOTEKaHHUs TMpolecca. INaCTUYHOCTh (QYHKIMU U e
NPUMEHEHHE B 3KOHOMHKE. YCKOPEHHO M 3aMEJIEHHO MPOTEKAIOL[He MPOIECChl, CBSA3b
MEXIy YCKOPEHHEM IIpollecca W XapaKTepoM BBIMYKJIOCTH QyHKuuH. [IpunoxeHus
muddepeHIIMaTBEHOTO HCUMCIICHNS OJHON U HECKOJIBKUX MMEPEMEHHBIX B €CTECTBO3HAHUU U
skoHOMHEKe. JnddepeHinanbubpie 1 pa3HOCTHBIE YpaBHEHUs Kak 0a30BbIA THUIT MOJETeH B
MaTeMaTUYeCKOM €CTECTBO3HAHWU U MaTeMaTU4eCKOW SKOHOMUKE.

3agaya BbIYMC/ICHHS aJANTHBHBIX BeJIMYMH M MHTerpupoBanue. Mepa u mHTerpad.
3amauyy, NPUBOASIIME K TOHATUIO ONPENENIEHHOTO HWHTErpala, KpaTHBIX HHTETpalioB,



KPUBOJIMHEHHBIX HHTErpanioB. [IpempICTOpUS M HAYal0 WCTOPUU HHTETPAllMOHHBIX
METOJOB. 3aJayd O KacaTeNbHBIX U 3a/Jadd O KBaJApaTypax Kak B3alMHO OOpaTHBIE.
®opmyna Herorona-Jleiibauma u crnocoObl €€ oOocHoBaHusA. HWHTerpupoBaHue u
CYMMHPOBAHHE.

[TonsiTHE MEPBI MHOXKECTBA B BEKTOPHOM IPOCTPAHCTBE (JUTMHA OTPE3Ka, IJIOUIA (b MII0CKOH
burypel, 00bEM TeNa), MeEphl TIJIAJAKOTO MHOTooOpasus (JJMHAa KpPUBOMW, ILJIOIIA/b
noBepxHoctu). CBoilcTBa Mephl U crnocoObl €€ BbluMclieHUs. OCHOBHBIE MPUIOKEHUS
MHTETPAIILHOTO UCUMCIICHHSI B €CTECTBO3HAHUH U S KOHOMUKE.

5. IHonsiTe aHanuTH4YecKO (QYHKIUM M HAesl CBeAeHUS K NMPOCTEHIIUM JJIeMEeHTaM.
Paznoxkenue B psaabl Kak annmaparT MAaTeMATH4Ye€CKOr0 €CTeCTBO3HAHMSA M
MaTeMaTH4ecKoil 3koHOMMKH. Paznoxennue GyHKIMI B (CTENEHHbIC) pAIbl KaK ammapar
WX UCCIICOBaHUS. AHATUTHYECKas PYHKIIHS KaKk CyMMa cTereHHoro psja. HeoOxomumeie
YCJIOBHS aHATUTUYHOCTH (PYHKITUU JEeHCTBUTENbHOM TepeMeHHoi. @opmyna Teitnopa u psija
Teiinopa. [lpunoxxeHust K ucclemoBaHUIO 3aBUcHUMOCTel. JuddepeHunpyemMocTs Kak
KPUTEPUN aHATUTUYHOCTH (PYHKIIMH KOMILJIEKCHOM MePEeMEHHOM.

4, IlepeyeHb y4eOHO-MeTOAMYECKOT0 00ecIeYeHUsI AJIsl CAMOCTOATEIbHON padoThl
00y4YaKOIIUXCS M0 TUCHHILINHE

CamocrosTenbHas paboTa CTYACHTOB sIBIsieTCs 0c000i (hopMo opraHu3auyu y4eOHOTO
npolecca, MNpPeACTaBIsIoNmas CcOoOO0H IJIaHUPYEMYIO, I103HABaTEIbHO, OPraHMU3ALMOHHO U
METOJAMYECKH HAIPaBISIEMYIO JIESTEILHOCTh CTYACHTOB, OPUEHTHPOBAHHYIO HA JIOCTHIKECHUE
KOHKPETHOI'O  pe3y/ibTaTa, OCYIIECTBIIEMyl0 ©0e3 MpsAMOM IIOMOILIM  IpernoAaBaTels.
CamocrosTenpHas padoTa CTYIEHTOB SIBIISIETCS COCTaBHOM 4acThio y4yeOHOH pabOThI U MMeEeT
LEJIBIO0 3aKpeIIeHHe U YriyOJeHue MOJydYeHHbIX 3HAHMH M HaBBIKOB, ITOMCK U MPUOOpeTeHne
HOBBIX 3HaHUi, a TAK)KE BHIMOJIHEHNE YUEOHBIX 3aJJaHHi, TOJTOTOBKY K IPEACTOSIIUM 3aHITHIM
U 9k3aMeHy. OHa IpelycMaTpUBaeT, Kak IMpaBuilo, pa3paboTKy pedepaToB, HaNKMCAHHUE TOKIA/IOB,
BBINTOJIHEHNE TBOPYECKHUX, WHAMBHIYATbHBIX 33JJaAHUH B COOTBETCTBHH C y4eOHOW Mporpammoit
(TeMaTUYEeCKUM IUIAHOM M3YYEHUs TUCHMIUIMHBI). Tema JUIsl TaKOTro BBICTYIJICHHUSI MOKET OBbITh
IpeUIo’KeHa TPeToAaBaTeieM Wi n30paHa CaMUM CTYACHTOM, HO MaTepHall BHICTYIUICHUS HE
JOJDKEH ~ AyOnupoBaTh — JIEKIMOHHBI — MaTepuan. PedepaTuBHbII — Marepuan — CIyXHT
JIOTIOJTHUTENFHON WH(poOpManuei s paOboThl Ha TMPaKTHUECKUX 3aHATHAX. OCHOBHAs Iejb
JTAHHOTO BUJA pabOThl COCTOUT B OOYYEHUH CTYIEHTOB METOAAM CAMOCTOSITENbHOWU paboThI ¢
y4eOHBIM MaTepHasioM. /[l TMOJHOTHI YCBOEHHS TE€M, BHIHECEHHBIX B MPAKTUYECKHUE 3aHATHSA,
TpebyeTrcst pabora ¢ mepBoucToyHMKamMH. Kypc mpeaycmaTpuBaeT caMOCTOSTENbHYIO paboTy
CTYZIEHTOB CO CIIeIMAIbHONW JsmTeparypoil. Cienyer OTMETUTh, YTO CaMOCTOSTENbHAs padoTa
CTYACHTOB Pe3yJIbTaTHUBHA JIUIIb TOTJa, KOT/1a OHA BBINOJIHIETCS CUCTEMAaTHYECKH, UIAHOMEPHO
U [IeJIEHANPABIICHHO.

3amaHusg  JUIL CaMOCTOSTENbHOM  paboOThl  MpeaycMaTpUBAaIOT — MCIIOJIb30BaHHE
HEOOXOJUMBIX TEPMHMHOB M TIOHATUH 1O mpobiemMatuke Kypca. OHHM HalenuBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOoro marepuaia, Mmouck oubimorpaduyeckoro
Marepuala 1 AJIEKTPOHHBIX HCTOYHHKOB WH(OPMAIINH, WIUTFOCTPATUBHBIX MaTEPUAIOB. 3aaHus
[0 CaMOCTOSITEIbHOM paboTe JaroTcs IO TeMaM, KOTOpble TpeOyloT JIOMOJIHUTENbHON
popaboTKH.

OO0umii 00beM C€aMOCTOSATENBHOM pPabOThl CTYAEHTOB MO JAMCLUUIUIMHE BKIIIOYAET
AyJUTOPHYIO W BHEAYJAUTOPHYIO CAMOCTOSTEIBHYIO pa0OTy CTYACHTOB B TEUEHUE CEMECTpA.

AynuTopHas caMoCTOsITeNbHas paboTa oOcCyIIecTBiseTcss B (opMe BBINOJIHEHUS
WHIWBUAYAILHEIX ~ pab0oT B MHKPOTPYIIAX, CaMOCTOSTEIbHBIX paboT. AyauTopHas
camocTosTeNbHas paboTa obecrieueHa 6a30i MaTepHaoB Ul CAMOCTOSATENIbHOM paboTHI.

BreaynuTopHas camocTosiTenpHas paboTa OCyIecTBIseTcs B (hopmax:
- MOJTOTOBKU K YCTHBIM JIOKJaJiaM (IIOJAroTOBKa pedeparon);



pelieHue 3a1a4 (IOMaIIHUX 3aJaHui) IO U3y9aeMbIM TEMaM;

MOJATOTOBKA METOAMYECKHX MAaTepHalloB C TMPUKIAIHBIM COAepkKaHUEeM, pabouux
porpamm, IJIaHOB MPOEKTOB [0 MATEMATHKE, COOTBETCTBYIOIIMX COJIEPKAHUIO Kypca IS
YPOBHS OOIIETO CPeHET0 00pa30BaHUS;

dbopMupoBaHre OaHKa 33JaHUI C TIPUKIIATHBIM COJIEPKAHUEM.

Pedepar- pyHKuMHU 01HOI U HECKOJIbKHUX NIEPEMEHHbIX B €CTECTBEHHOHAYYHOM M IKOHOMHYE€CKOM

w

10.

11.

12.

MOACIUPOBAHUHU

CamocrosiTesibHas padora Nel
.Jloxa3zatsp, uro npu x = 0

MEZ o) VB +Vd =0 (v); B VT+6x—1~2x.

1+x2
Jlokasate, uTo pu X — +0o Inx = 0 (x).
3 6
OnpeIeuTh MOPAI0K pocTa GYHKIMM OTHOCHTENbHO X VX2 + vx + Vx5 mpu x — 0.
Haiit npenensl, 3aMeHsIs BBIPAKEHUSI UX IVIABHOW YaCThIO
7x54+3x%+4x e5*—e*
A) ;

(Bx+2)(5x%+1) ' b) ; B)

arcsin2x+In(1+x3)+tgx>

IIpumepHbIe 3a1aHUA I AYIUTOPHON CAMOCTOATEIbHON padoThl B MUKPOIpynnax

3aana QyHKIHs crpoca OT eHsl ToBapa ¢ = f (p). HaiiTu 311acTHIHOCTD cripoca 110 IeHe

Ey(q) npu p = po, ccmn g = =5 po = 1.
Onpenenuth TOYEUHYKO D3JACTHYHOCTb, €CIIM IIeHa cHu3uiachb Ha 5%, a BbIpyuka
yBenuuuiIach Ha 5%.
Ilena na ToBap BeIpocia ¢ 30 no 33 py6. ToueyHast 3MaCTUUHOCTH CIPOCA HA HETO MpHU
neHe 30 py0. paBHa -2. KakoB OblI IepBOHAYAIbHBINH 00BEM CIIpOCa Ha ATOT TOBAp, €CIIH
[I0CJIE IIOBBIIIEHUS IEHEI OH cocTaBmil 1200 equuunir?
W3narens xKypHaia NOHU3WI LieHY Ha cBoe u3zanue ¢ 50 no 45 py6. Ilo crapsim neHam
pacnpoaaBaiicsi Tupaxk B 80 Thic. sk3eMIuisipoB. KakoB OyneT THpax KypHajla B HOBOI
CUTYallUH, €CJIM U3BECTHO, YTO KO3()(PUIIMEHT [IEHOBOM 3JIaCTUYHOCTH CIpOCca IpH IeHe
50 py0. paBen -3?
[Tpeamnonoxum, 4To GyHKIMS 3aTpaT UMEET BUJL:
y=2x+In(x+1)
Omnpenenure npeaenbHble U3EPKKU MPOU3BOICTBA TPU 00bEME BhITyCKa X =2,X; =9 :
Ipu kakux 3HadeHusx X panHas GyHKIHs Bo3pacraeT (yObIBaeT) Bce ObIcTpee)?
3aBUCUMOCTb CIIpOca OT LIEHBI BbIpakaeTcst popMyIoii:

L o d(p)=10-2p.
OnummMre TMHAMHUKY U3MEHEHMSI CIIPOCA HAa TOBAp U BBIPYYKH OT MPOJAXKH 3TOTO TOBapa,
Hapucyite rpaguku GyHKITHHA.
BbuncnuTe MOMEHTBI MHEPLMH OJHOPOJHOTO TPEYrOJIbHHKA CO CTOpoHamu  x+y=1,
x+2y=2 , y=0, OTHOCUTEIILHO KOOPINHATHBIX OCEH.
HaiiTu MoMeHT wuHepHMM OJHOPOAHOM 007acTH, OrpaHUYEHHOW JIEMHHMCKATOM

2
(x2 + y2) = az(x2 - yz), (x>0)
OTHOCUTCIIBHO Ha4Yajla KOOpJAWHAT.

Brrancinuts KOOpAUHATBl HCHTpA TAKCECTU (bI/Il" YPHI, OFpaHquHHOﬁ KapHHOHHOﬁ
r=a(l+cosp)



13. .HGOHI/II[ SABJIICTCA BJIAACIIBICM JIBYX 3aBOJOB B pa3HbIX ropoJax. Ha 3aBOJAax MPOU3BOAATCH

14.

a)
b)

a0COJIIOTHO OJMHAKOBBIE MPHUOOPHI, HO HAa 3aBOJIE, PACIIOIIOKEHHOM BO BTOPOM TOPOJE,
UCTIOJNIB3YETCsI 00JIee COBEPIIICHHOE 000pYyTI0OBaHUE.
B pesynbrate, eciin pabourie Ha 3aBOJIC, PACIIONIOKEHHOM B TEPBOM TOPOJE, TPYIATCS
cymmapHo 4t° gacoB B Heslemo, TO 3a 9Ty HENETI0 OHU MPOU3BOAAT t MPUOOpPOB; eciu
paboure Ha 3aBOJIE, PACHONIOKEHHOM BO BTOPOM TOPOJE, TPYyAATcs cymmapHo t*uacos B
HEJIeNI0, OHU IPOU3BOIAT t MprOOpOB.
3a kaxnplii 4ac paboThl (Ha KaXIoM U3 3aBojoB) JleoHun miuatut padodyemy | Thicsdy
py6uneii. HeoOxoanmo, 4ToOBI 3a HEIeII0 cyMMapHo mpou3Boaniocsk 20 npudopos. Kakyio
HAMMEHBIIYI0 CYMMY HPHIETCS TPAaTHTh BIIAJCIbILy 3aBOJOB €XKCHEICIHHO Ha OIJIaTy
Tpyna pabouunx?
[Tpon3BOACTBO X THIC. EAUHUIL MPOTYKIIMH OOXOIUTCS B ( = 0,5x% + X + 7 Mt pyOnei B ro.
[Tpu tiene p TeIc. pyOIieit 3a €QUHMILY TOJ0Basi MPUOBUIL OT MPOJAXKH ATOH MPOAYKUIUH (B
MIIH pyOneit) cocraBuseT pX — (. [Ipy kakoM HauMeHbIIEM 3HAYEHUH P Yepe3 TPU Toja
CyMMapHasi pUObLIbL COCTABUT HE MEeHee 75 MIIH pyOeii?

CamocrosiTesibHast padora Ne 2

[IpenmonoxumM, 9T0 MPEANMOYTEHUS MOTPEOUTENS] ONMMCHIBAIOTCS CIEAYIOUMEeH (QyHKIUEH

nonesnoctu: U(x,y) = /x? + y?, rme x - KOIW4ecTBO IepBoro Oiara B Habope, y —
KOJIMUECTBO BTOporo Oiara B Habope. [Iycts niena nepsoro Gmara 3 py6., BToporo 4 py0., a
noxon nmotpedurens 50 py0. JlonmycTum, 4To MOTpeOHUTENh BECh J0XO0/ PACX0yeT TOJIBKO Ha
npuoOpeTeHue ATUX JAByX Oiar. Kakoe KoJIM4ecTBO MepBOro M BTOPOTro OJiara Hy»KHO KYITUTh
MOTPEOUTENI0, YTOOBI IOCTHYh MAKCUMAJILHOT'O YPOBHSI MOJIE3HOCTH?

Pemmre 3amaqy noTpeOUTENILCKOTO BIOOpA, Hasl PYHKIIMU CIIpoca NpHU IIeHaxX Oyar p; =

10,p, = 2 u noxone =60, co cnexyromumu GyHKIUSIMEA TPEATOYTCHUS:
1 2

U= xixg - max;

1 3
U= (x; —1)s(x, —3)s > max

I[J'IH KaXgoH 3a1a4yu I/I306paBI/ITe A0IMYCTUMOC MHOXKCCTBO U KPHUBBIC 6e3pa3J'II/I"II/IH

3.

1.

Oyukius nonesnoctd umeet Bua: U(x,y) = 2 Iniln (x — 1) + 3 In(x + y. llena equuuIp
nepBoro Oiara paBHa 8, Broporo — 16. Ha npuoOperenue 3Tux 6y1ar MO>XeT ObITh 3aTpadyeHa
cymma, paBHas 1000 py6. Kak cinemyeT pacnpenenuTb 3Ty CyMMYy MEXKAY IByMs Ojaramu,
4TOOBI MOJIE3HOCTh OT X MPUOOpeTeHHs Obli1a HauOOoIbIIeH?

CamocrositenbHas padora Ne 3
Beruucnuts miuomans GUrypsl, orpaHuueHHON rpapukamMu GyHKIUH

y:V4_x2, y=0, XZO, x=1.

2.

Boruncnuts miiomaas GUrypbl, orpaHU4eHHON JIMHUSAMU
x = 2cost
. s y=3(y=3).
y =6sint

BbraucnanTs miuomaas GUrypel, orpaHU4eHHOMN JTUHUSAMY, 3a/1aHHBIMH YPaBHEHUSIMH B

r=\/§cos¢, r =sin@ (OS(pgg).

MOJIIPHBIX KOOPJIMHATaX
BbruucnuTh 1IMHY Tyrd KpUBOH, 3aJJaHHOM ypaBHEHUSIMU B MIPSIMOYTOJIEHOM CHCTEME

yzlnzi, J3<x<A8.

KOooOpAuHAaT X



Boruncnuth 006eM Tea, 00pa3oBaHHOTO BpalieHrneM (pUrypsl BOKpyr ocu Ox

y=3sinx, y=sinx, O0<x<7m

Bbruncnuts 00beM Tena, OrpaHUueHHOr0 HUIUHAPaMH Z=4-y? 1 Z=Yy?+2 U MIOCKOCTSIMHU
x=-1, x=2.

Berunciute 00beM Tena, orpaHuYeHHOTO chepamu X2+y2+22:l, X2+y2+22=16, KOHYCOM

> >0,z>0)

7*=x*+y* u ockoctsmu X=0, y=0, z=0 (X >0,y>0,z>0 .

Haiit Maccy M KOOpIMHATHI LEHTpa TSHKECTH Imapa X>+y>+z°=2Rz, ec IJIOTHOCTh B
K101 TOUKe 11apa 00paTHO MPONOPLHUOHATIBHA PACCTOSHHUIO OT HEee 10 Havana KOOpIuHAT

_ 2 2, .2
(t.e. p=kl \/X ty +2 , K — xoadhpuimeHT nponopuroHaILHOCTH).

F =vyzi + xz] + xyk

Bbruncnauts paboTy cHiibl
1, HhuB(2,3,4).

BJI0JIb OTpe3Ka mpsimoii AB, ecim A(1,

KontposabHasi pabora (IpMMepHbIi BAPUAHT)
Hana ¢gyukuus monesHoctd U = x + 4\/§. 3anuiuTe ypaBHEHHE KPUBOW Oe3pazinyus.
OOBbsICHUTE CMBICT 3TOTO MOHATHS.
OYHKIMS TOJIE3HOCTU MOTPEOUTENs UMEeT BUI U = \/x_y Ilena Ha 6maro X paBHa 5, Ha
Omaro y paBHa 10, moxox morpeburtens paBeH 200. Halitu ontumanbHbli Habop Onar
noTpeduTensi ¢ MOMOIIBI0 MeToAa Jlarpanika, mpoBepbTE pPE3yNbTAaT CBeOs 3adady K
HAXO0XJICHUIO SKCTpeMyMa (DYHKIIUU OJJHOU MEPEMEHHOII. ...
OnactTuuHOCTh cipoca Ha DVD nucku no nexe pasHa -2, a no goxoxny 1,5. Ilena na DVD
aucku B 2005 rony ynana Ha 30%, noxoasl HaceneHus Boipocin Ha 10%. Kak nzmenuiics
00BbeM npoaax? D1acTUYHOCTU yKa3aHbl U1 HAYaJIbHOM CUTYyalluH.
Haiitu npeznen, 3ameHsst BRIpQXKEHUS UX TJIABHOW YacThIO

eSx —ex

arcsin2x + In(1 + x3) + tgx®

BpluucnauTte JMHY AYrd KpHUBOM, 3aJaHHOM YPAaBHEHUSMH B IOJSAPHBIX KOOpAMHATaX

5
y=In—, J3<x <8,
2x
BBIYMCINTE Maccy (GUIypbl, OTPaHUYEHHON KPUBBIMU Y2 = 4x,y = 2,x = 0, ecu

IUIOTHOCTh (DPUTYPBI p = X.
y . 2-2x=0 7
HaiiTi mnuiomans UWIMHAPHYECKOH IOBEpXHOCTH Y ' OIPaHUYECHHON CHU3Y

noBepxHocthio Z =0 u cBepxy moBepxHOCTBIO Z = V2X —4x2.
B aByx obmactsx ectb o 100 pabouunx, Kax bl 13 KOTOPBIX TOTOB TPYIUThCs 110 10 4acoB B CyTKH
Ha J00bIYe aTFOMHUHUS WIM HUKeNs. B mepBoi oOnactu onuH paboumii 3a yac jo6ObBaer 0,3 Kr
amomunus wim 0,1 xr Hukens. Bo Bropoit oOmactu mist J0OBIYM X KI' QJIIOMHHHS B JICHb
TpebyeTcs X2 4eNOBEKO-4acoB TPy, a I A00bIYM Y KI' HUKES B J€Hb TPeOyeTCs Y2 YeNoBEKo-
9acoB TPyAa.
OO6e o0yacTH MOCTABIAIOT AOOBITBI METaUl Ha 3aBOJ, TAE JUIS HYKA TNPOMBIIUICHHOCTH
NPOU3BOJUTCS CIUIAB AIFOMUHHS M HUKEIIS, B KOTOPOM Ha | KI' QJIFOMHHUS IPUXOIAMUTCS 1 KT HUKEIIS.
IIpu aTOM 067ACTH TOTOBAPUBAIOTCS MEXKIY cO001 BeCTH AOOBITY METAJUIOB TaK, YTOOBI 3aBOJ MOT
HPOU3BECTU HANOOIbIIEE KOTMIECTBO cIuiaBa. CKOJIBKO KUJIOIPaMMOB CILIABA IIPU TAKUX YCIOBUSX
©KEJHEBHO CMOKET ITPOU3BECTH 3aBOJ?

Jna camocmoamenvHoll n0020MOEKU K 3aHAMUAM NO OUCUUNTIUHE PDEKOMEHOYEM A

UCNOIb308aMb YUEOHO-MeMOOUYeCKUe Mamepuavl:

['myxoBa H.B. Martematuueckue MoJAeIH JJisi MarucTpoB-OMONIOTOB: ydeOHOe mocodue. —
VapsaoBCk: YI'TIV, 2016. — 90 c.



2. Brnanosa E.B., MakeeBa O.B., Cubupesa A.P., ®onmuanosa E.B., [{piranoB A.B. OcHOBBI
MateMatnueckor oopabotku unpopmaruu [Tekcr]: // YaeOHO-MeTOMMUECKOE TOCOOHE. —
VaesaoBck: Yal'TlY, 2017. — 40c. (buonuoreka YJIT'TIY).

3. Konomnera 1.B., Cubupesa A.P. HcciaenoBanue GyHKIMA: METOIUYECKHUE YKa3aHUS. — 2¢€
u3a. uctp. —YaesHoBck: Yiul'TVY, 2013. —32 c. — 2017 [D5neKTpOHHBIH].

4.  Konomnera 1.B., Cubupesa A.P. [Ipenensl u HepepbIBHOCTh: METOIMYECKHE YKAa3aHUS. -
Vapsanosck: Yal'TVY, 2004. - 34 c. — 2017 [D5neKTpOHHBIH].

5. Maremaruueckuii ananu3. BBenenue B aHanmu3: y4eOHO-METOAMYECKOE MOCOOHME ISt
CTYACHTOB HanpasieHus NoArotoBku 44.03.05 «llemarornueckoe o6pazoBaHue», mpopuIn
«Marematuka. Hudopmaruka», «Maremaruka. WHoOcTpaHHBIA s3bIK», «Du3UKa.
Marematuka» u 44.03.01 «Ilemarormueckoe oOpazoBanue» mpoduiab «MaTeMaTHKa.
KBanudukamnus (crenens) BeIMycKHUKA: OakanmaBp. MakeeBa O.B. — ViupsHoBck. Yal'TIV
nMm. U.H. Ynesauosa, 2017. — 49 c.

6. Pacnyreko T.b., CubupeBa A.P. DyHKIIMM HECKOJBKUX IEPEMEHHBIX: METOJAMYCCKUE
yKkazanusi. —YnbsiHoBcK: Yl TV, 2004. — 32 c. — 2017
[ DJIEKTPOHHBIH].

7.  Pacmyreko T.b., CubupeBa A.P. uddepenunanpaoe wucumcienue (GyHKIHA OJHON
nepemenHoil. Yial'TY, Yaeanosck, 2001. =36 ¢. — 2017 [DnekTpoHHBIH].

8. CubupeBa A.P., CaBunoB H.B. KauecTBeHHBIE 3aauy W KOHTPIPUMEPHI HA TEMY
«[Ipenensi». Metoguueckue ykazanus. — YaesHoBck: Yal' TV, 2001. — 32 c¢.—2017
[DneKTpOHHBIH].

9.  Cubupena A.P., Purep T.B. Kpatusie unterpansl. Metoguueckue yka3aHus K TUIIOBOMY
pacdery IO BBICHICH MaTemartwke. —YIbsHOBcK: Ynl'TY, 1997. — 32 c. — 2017
[ DJIEKTPOHHBIH .

Opranunsanus ¥ NpoBeicHUE aTTeCTAllMH CTYAeHTA

®I'OC BO B coOTBETCTBUM € HpHUHLUIIAMU bolOHCKOro mnporecca OpUEHTUPOBAHbBI
PEUMYIIECTBEHHO HE Ha COOO0IIEHHE 00ydaroieMycsi KOMIUIEKCa TEOPETUUYECKUX 3HAHUM, HO Ha
BBIPAOOTKY y OakaiaBpa KOMIETSHIIUN — ITMHAMHYECKOro Habopa 3HaHWUW, YMEHUH, HABBIKOB U
JMYHOCTHBIX KA4eCTB, KOTOPBIE NMO3BOJISAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PhIHKE
TpyZJa U yCHEUHO NPoPeCcCCHOHAIBHO PeaTn30BbIBATHCA.

B mporecce oneHkn 6akanaBpoB HEOOXOAMMO HCHOJIB3YIOTCS KaK TPATUIMOHHBIE, TaK U
MHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMBI KOHTpoJsA. IIpu 3TOM MOCTENEHHO TpaaWLIMOHHbBIE
CpPEACTBa COBEPILUCHCTBYIOTCSA B pPYCIE KOMIIETEHTHOCTHOIO IIOJIXO0Ja, a WHHOBAIL[MOHHBIE
CpeZCcTBa aIalTUPOBAHBI IS IOBCEMECTHOI'O IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IPAKTHUKE.

Ileas npoBeaeHHs] aTTeCTAIMM — IPOBEPKAa OCBOECHHs OOPa30BaTENbHOW MPOTpPaMMBI
JUCLUIUIMHBI-TPAKTUKyMa yepe3 cpopMUPOBaHHOCTH 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpomMe:kyTOoYHas aTTeCTAlMA OCYLIECTBISAETCA B KOHIIE CEMECTpa U 3aBEPIIACT U3YUCHUE
JUCIIUIUIMHBI, TOMOTaeT OLIEHUTh KPYIIHbIE COBOKYITHOCTH 3HAHUW M YMEHMH, (OpMUPOBAHUE
OIIPEIEICHHBIX KOMIIETCHIIUH.

OLEHOYHBIMM CpPEICTBAMM TEKYILIETO OLICHUBAHUA SIBISAIOTCA: JIOKJIAJ, TECThl IO
TEOPETUYECKUM BOIIPOCAM JTUCIUILINHBI, 3aIIHMTa TPAKTHYECKUX padoT U T.11. KOHTpOIb ycBOCHUS
MaTepuaia BeAeTCs PEryjsipHO B TEUEHUE BCEro CeMecTpa Ha MPAKTHUYECKUX (CEMHHApCKHX,

71a00paTOPHBIX ) 3aHATHUSX.
1.

No CPEJACTBA OIEHUBAHMWNSI, OO6pa3zoBaTenbHbIC
/1 WCIOJIb3YEMBIE I TEKYIIETO OI[CHIUBAHUS PE3yNbTaThl TUCITUTLINHBI
1oKasaressi QOPMUPOBAHUS KOMIICTCHIIUN
OueHoYHBIE CPeICTBA JJS TeKYIIei
arrecTaumu OP-1
OC-1 pedepar: @DyHkuM OAHOM U | 3HAET OomMpeAeNeHUs] OCHOBHBIX
HECKOJIBKUX TIEPEMEHHBIX B | MOHATHI MaTeMaTHIeCKOTO




€CTECTBEHHOHAyYHOM U  SKOHOMHYECKOM
MOJICIIUPOBAHUHH

OC-2 CamocrositensHas padora Nel

0C-3 3ananus JUISL ayJUTOPHOU

CaMOCTOSITENIbHOM pabOThl B MUKPOTPYIIIIax
OC-4 CamocrosarenbHas pabora Ne2

OC-5 CamocrositenpHas padora Ne3

OC-6 CcocraBieHue U  IPEIACTaBICHUE
NoN0OpPKU MPUKIATHBIX 33434 MIKOJIBHOIO
Kypca MaTeMaTUKH

OC-7 noaroToBKa METOJIMYECKHUX MaTEPUATIOB
C TMPUKIAJAHBIM  COJACpPKAHHEM, padOYnX
porpaMM, IJIaHOB MTPOEKTOB MO MaTeMaTHUKeE,
COOTBETCTBYIOIIMX COJCPKAHUIO Kypca s
YPOBHS OOIIETO CPEAHETO 00pa30BaHUS;
OC-8 KontpomnpHas padora.

OueHovHble cpeacTBa /5
NMPOMEKYTOYHOM aTTeCTALUN
3a4yer
OC-9 3auer B hopMe ycTHOTO coOeceI0BaHuUs
Y BBITIOJIHEHUSI PAKTUYECKUX 3aJaHUI

aHaJIn3a, IJIaBHbIE UJIEU U
KOHIICTILIUU COOTBETCTBYIOIIETO
pazzena MaTeMaTH4ecKOro
aHanu3a, GopMyIupoBKU
BOKHEHIIIUX TEOPEM
MaTeMaTHYeCKOT0 aHaAJIN3a,
OTHOCSIIIIUXCS K ATUM MOHATHSIM.
OP-2

3HaeT OCHOBHBIE aJITOPUTMBI

Qg depeHIpoBaHus,
UHTETPUPOBAHUS DJIEMEHTAPHBIX
(YHKIIUH ¥ IPUEMBI UCCIICTOBAHMS
noBesieHus: (PYHKIUH, CXOQUMOCTH
PSAIOB U HECOOCTBEHHBIX
UHTETPaJIOB.

OP-3

3HaeT onpezeNeHue U CoepKaHue
HEKOTOPBIX OCHOBHBIX
HKOHOMHYECKUX U
€CTECTBEHHOHAYYHBIX MOHSATHUH,
KAaTEeTrOpHii, IMPOLIECCOB U T.II.
OP-4

YMeer HCHonb30BaTh IMOTEHLIHAAI

MPUIIOKEHU A
MaTeMaTUYeCKOro  aHajiu3a [pHu
pElIEHUM  KOHKPETHBIX  3aJa4y

po(heCCUOHATTLHOM IS TCIILHOCTH.
OP-7
YMeer omnepupoBath O00BEKTAMU

MAaTEMAaTHYCCKOI'O aHaJu3a,
HCIIOJIB3YA MaTE€MaTu4dCCKyro
CHUMBOIJIUKY.

OP-8

VYMmeer BbIOMpaTh MaTeMaTHYECKUMH

anmapar Uil IIOCTPOEHUS U
UCCIIEI0BAHUS MaTeMaTU4eCKOn
MOJIEJIX B 00JIACTH KOHOMUYECKHUX
U €CTECTBEHHOHAYYHBIX
MIPUIIOKEHUMN.

OP-5

Bnaneer 0a30BbIMU

NPEACTABICHUAMU O  IIPUHLMIAX
OopraHusanuvu O6y‘{CHI/I$I MAaT€MaTHKE
C Y4EeTOM e€e NIPUKIIATHON W

HpaKTquCKOﬁ HalpaBJICHHOCTH,
MPAKTHYCCKUMHA HaBbIKaMH
OCYHICCTBJICHUA HNCCIICIOBAaHNN B
obnactu 9KOHOMHYECCKOI'O u

€CTECTBEHHOHAYYHOTO 3HAHUS;
OP-6

Brnageer HaBbIKaMH KOMILIEKCHOTO
MOMCKA, aHAJIM3a U CHCTEMATH3aluN
nHpopManuu B obnactu




9KOHOMMYECKUX u
€CTECTBEHHOHAYYHBIX IPUIIOKECHUN
MaTEMAaTUYECKOTO aHAIN3A.

OP-9

Bnageer TMNMYHBIMM METONAMH U
puéMaMu MaTeMaTU4eCKOro
MOJIEITMPOBaHUS B obusactu
SKOHOMUYECKHUX u
€CTECTBCHHOIHAYYHBIX
NIPUIIOKEHUN MaTeMaTU4YeCKOro
aHaJIN3a,

10.

OnucaHue OLEHOYHBIX CPEICTB U HEOOXOJUMOIo 000pyHOBaHMS (JIIEMOHCTPALMOHHOTO
MaTepuaia), a TakK >K€ MpOLEIypbl U KpPUTEPUM OLICHUBAHUS WHIUKATOPOB JOCTHIKECHMSI
KOMIIETEHIIMM Ha pa3iM4yHbIX »JTanax ux (opMupoBaHuss B Mpolecce OCBOCHUS
o0pa3oBaTesbHOM NporpaMMsl IpecTaBieHbl B DoHAEe OLIEHOYHBIX CPEACTB ISl TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU U MIPOMEKYTOYHON aTTECTALUU 110 JUCLIUILINHE.
3. Mamepuanwt, ucnonv3yemole 011 meKyuie20 KOHMpoO.Jia Ycneeaemocmu
odyuarowuxca no oucyuniune
Marepuans! Juist Opraiu3aliy TEKYIEH aTTeCTAllUU IIPEICTABIICHBI B I1.5 IPOTPaMMBI.
Mamepuanwi, ucnonv3yemole 0,14 RPOMENCYMOUHO20 KOHMPOIA YCNEEaAeMocCmu
odyuarowuxca no OUCUUnIUHe
IIporpamma 3auéra

ITousatnss  OECKOHEYHO  MAaJIOM  IIOCIIENOBATEIBHOCTH, OECKOHEUYHO  OOJBIIOH
M0CJIeI0BATENbHOCTH (YHKIMH, (PYHKLIUHU, OECKOHEYHO Maloil B OKPECTHOCTH TaHHOMH
TOYKH, OECKOHEUHO OO0JIBLION B OKPECTHOCTH JJaHHOW TOUKHU. [IprMephl pr10KeHUH.
[ToHATHE OTrpaHUYEHHON MOCIEN0BATEIbHOCTH; (PYHKIINU, OTPAHUYEHHONW B OKPECTHOCTH
nanHoi Touku. [loHsTHE IOCTHE0BaTENBHOCTH ((PYHKIIMN), OTPAaHUYEHHON OTHOCUTEIBHO
JaHHOM mocinenoBaTeabHOCTH (GyHKIUH). [IpuMepsl MpuoxeHui.

[Tonstue nocJe10BaTebHOCTEN OJIHOTO HopsiJKa, SKBUBAJIEHTHBIX
nocnenosarenbHocTell. MYHKIUU OJHOIO IOpPAJKAa B OKPECTHOCTH IaHHOW TOYKH;
SKBHUBAJIEHTHBIE B OKPECTHOCTH JJaHHOW TOUKM (pyHKUMU. [IpuMepsl npunoxxeHuil.
CpaBHeHue OeckOHEUHO MalbiX (OeckoHeuHo Oombimx) BenuuuH. [IpaBuma JlonuTans.
CpaBHeHue pocTta apu(pMETHUYECKUX U TE€OMETPUYECKUX MPOrpecCcuid, CTENEHHBIX,
MoKa3aTeabHbIX U JIorapudmMuieckux GyHkuil. [Ipumepsl npunoxxeHui.

[Tonatue nuddepenpyeMoil (yHKIMM OJHOW WM HECKOJBKHUX JI€HCTBUTEIBHBIX
MEepEMEHHbIX KaK (YHKIMH, OMYyCKAlolmeld JOKAJIbHOE TMPUOIMKEHUE JHUHEHHOMN
¢bynkuueit. HenpepbIBHOCT U JU(GEepeHIIMPYEMOCTb.

3ajaya 0 KacaTeabHOM K KPUBOM KaK HCTOYHUK AUPPEpEeHLUaTbHOIO HCUUCIECHHMS.
I'eomerpuueckuii  cMbICT  TPOM3BOAHOW U auddepeHnmMana QyHKIUHM  OJHON
NeHCTBUTENBHOM TEpEMEHHOMN; ypaBHEHUS KacaTeJIbHON U HOpMaJH K TpaduKy PyHKIIUH.
[Tpumenenue nuddepeHnanIbHOro HCYUCIECHHS K UCCIIeI0BAaHHUIO YHCIOBBIX (PYHKIIUH Ha
MOHOTOHHOCTH H BBIITYKJIOCTh. [IpuMepsl uccie0oBaHus 3aBUCMOCTEH.

YacTHble TPOU3BOIHBIE M MOJHBIN TuddepeHran GyHKINN HECKOIbKUX MEePEMEHHBIX.
I'eomeTpuueckuii cMbIc MPoU3BOIHON U nuddepenmana GyHKIUN IBYX NEPEMEHHBIX;
ypaBHEHMs KacaTelbHOH IUIOCKOCTH M HOpManu K rpaduky ¢yHkuud. ['paaueHT u
MIPOM3BOJIHBIE IO HAMIPABJICHUAM, UX FT€OMETPUUECKU cMbIci. [IpuMepsl IpuoxeHui.
OKcTpeMalbHble 33aJaud KaK HCTOYHUK IuddepeHnnanbHoro ucuuciaeHus. Teopema
@®epma. J[loctarounble yciaoBus 3KcTpemyma. MccnenoBanue (QyHKIMI — omHOM
NepeMEeHHOI Ha HauOoJbIINe U HAaUMEHbIIME 3HaueHus. [IpruMepsl NpuiIokeHui.
OKCTpeMyMbl, HaumOOJbIIME ¥ HAaWMEHbIIME 3Ha4eHHs (QYHKUUH HECKOJIBKHUX
JEMCTBUTENBHBIX IIEpEMEHHBIX. [IpuMepsl npuIokeHui.
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3azauu Ha yCIIOBHBIE 3KCTpEMYMBI. MeTon yciioBHBIX MHOKuTenen Jlarpansxka. [lpumepsr
MIPUITOKEHUH.

Brimykiibie GyHKIMN OHOW U HECKOJIBKUX TMEPEMEHHBIX M X IKCTpEMalibHbIE CBOWCTBA.
[Tpumepsl npUIOKEHUM.

3anauyy, OpUBOJALIME K IOHSTHUIO ONPEIEIIEHHONO MHTEerpana (3agada O BBIYUCIICHUU
IJION[aAM KPUBOJMHEHHON Tpameuuu, 3ajadya O Macce HEOJAHOPOJIHOM MPSMOJUHEHHOU
MPOBOJIOKH, 3a/ada O paboTe MEPEeMEHHOW CHIIBI MpU MEPEeMENICHUH 1O MPSMOW) U
olnpezeneHue uHrerpaina Pumana.

3amaun 0 KacaTelbHBIX M 33Ja4M O KBaJpaTypax Kak B3aMMHO oOpaTHbE. Bo3MoxkHbIE
IIOAXO/IbI K BBEICHUIO HHTEerpana Pumana.

3ajauy, NOPUBOAAIIME K IOHATHSAM JBOMHOIO M TpPOMHOro HHTerpaia (3agada o
BBIUUCIIEHUM O00bEMa KpPUBOJIMHEHHOTO IWIMHApA, 33jada O Macce HEOIHOPOJHOM
IJIOCKOM TUIACTUHKH, MacChbl HEOJJHOPOIHOTO T€JIa) U ONPEENICHUsI KPaTHBIX MHTEIPajIoB.
3azauyu, NpUBOASAILNE K NOHATHAM KPUBOJIMHEHHOIO MHTErpajia IEPBOro U BTOPOro poaa
(3amaya 0 Macce HEOJAHOPOJHOW KPHUBOJMHEWHOW TMPOBOJIOKM, 3a7adya o padote
NEPEMEHHON CHJIbl IPU NEpEeMELICHUH 10 KPUBOW) M ONpEeAeNeHHUs KPUBOJUHEHHBIX
MHTETPAJIOB 110 JUIMHE AYTU U 110 KOOpAWHATAM.

KpuBonuHelinple MHTErpaibl BTOPOro poja OT MoiHbIX auddepenuunanos. [Ipumeps
IIPUIIOKEHUMN.

Ilonatus kBagpupyemoil ¢urypsl M KyOupyemoro Tena. Beluucinenue miomanu
KPHUBOJIMHEWHOH Tpanenuu, KpyroBoro CeKTopa, KpUBOJMHEHHOIO CeKTopa. Beruncienue
o0beMa Tena, 3JEMEHTAPHOTO OTHOCHUTEJIBHO KOOPAMHATHOM OCH; BbIYUCICHHE 00beMa
TeNa BpalleHus. BpluuciieHWe IUIOMAAM TUIOCKOH (UTYpBI € MOMOIIBIO JABOWHOTO
UHTErpaja. BBIYMCICHHE O0beMa Tejla C MOMOINBI0 TPOMHOrO HHTErpaia, odbema
KPHUBOJIMHEMHOIO HUJIUHAPA C IOMOIIBIO JBOMHOIO HHTETPaIA.

[lonsatue crnpsmisieMoll KpuBOH. BplunciieHne IIMHBI KPUBOW C MOMOLIBIO HMHTErpaa
Pumana, ¢ nmomouipi0 KpUBOJMHEHHOro MHTErpajia mneporo poxaa. Ciyuyall KpUBOH,
3aIaHHOM ABHO B JIEKapTOBBIX WJIN MOJIAPHBIX KOOpAUHATAX.

[TonsTHE KBagpHUpPyEMON MOBEPXHOCTH. BrIunciaeHne miomaan NoBEpXHOCTH.
Beluncnenue mMaccol, CTaTH4ECKUX MOMEHTOB, MOMEHTOB MHEPLIMHM, KOOPAMHAT LIEHTpa
Macc KpUBBIX, (pUryp, Tei.

®opmyna Tennopa u psag Teiinopa. [IpuMepsl NPUIOKEHUN.

AHnanutnueckue  (QYHKUMM  JEMCTBUTEIBHOW M KOMIUIEKCHOW  IEPEMEHHOM.
JuddepeHurpoBanue 1 HUHTETPUPOBAHHUE PSJIOB.

DKCIOHEHTA B IEHCTBUTENILHON U KOMITJIEKCHOM 06sacTH. [Ipumepbl npuioxeHui.
Tpuronomerpuueckre GyHKIUHN B IEHCTBUTEIbHON U KOMIUIEKCHOM oOnactu. Ilpumepsr
MIPUIIOKEHUMN.

le/lMeprIe MNPAKTUICCKHUE 3aJaHUSA K 3a4Y€Ty



1. @Oynkiust monesnoctn umeer Bum: U(x,y) =Inin (x) + In(2y). lena exuHHIBI
nepBoro 61ara paBHa 2, BToporo —3. Ha npuoGperenue 3Tux 6yiar MoxeT ObITh 3aTpayeHa
cymma, pasHast 100 py6. Kak crnegyer pacnpeneiauts 3Ty CyMMy MEXIY IByMs OJiaramu,
4TOOBI MMOJIE3HOCTH OT X MPUOOpeTeHHs ObliIa HAanOOIbIIEeH?

2. B nByx obnactsix ectb mo 90 paboumx, KaKIbli U3 KOTOPBIX TOTOB TPYIUTHCSA 110 5 4aCOB B CYTKH
Ha JOOBIYE aFOMUHUS WX HHUKEI. B mepBoit obmacti oquH pabounii 3a yac goosBaeT 0,3 Kr
amomuans win 0,1 kr #Hukens. Bo BTopol oOmactd i AOOBIYM X KT aTIOMHUHUS B JCHB
Tpe6yeTc51 X2 YCJIOBCKO-4aCoOB Tpyda, a AJid I[O6I)ILII/I Y KT HUKEIIA B ICHB Tpe6yeTC${ y2 YCJIIOBCKO-
9acoB TPy/Ia.

I[J'I?I HYXJ IPOMBIIIJICHHOCTH MOXHO HUCIIOJIB30BaTbCA WU aJ'II-OMPIHHfI, WJIN HUKCIIb, HpI/I‘IéM 1
KI' aJIOMHHHMS MOJKHO 3aMEHHUTHb 1 KI' HUKEJS. KaKYIO HaI/I6OJ'H>IHyIO MacCy MCETAJUIOB MOXXHO
I[06I)ITI) B IBYX o0macTax CYMMAapHO HJId HYKI HpOMI)IIHHCHHOCTI/I?

3. Haiitu koopauHATHI IEHTPA TSHKECTH OJHOPOAHOTO Tela, OTPAaHMYSHHOTO Tapabosion10M

Z=3-X*>-y* u miockocThio 2=0.

Kpurtepun oueHnBanus 3HaHUI 00yYAOIIUXCS 10 TUCHHUILIMHE
Dopmuposanue 6ANTLHO-PEUMUHE0B0U OYEHKU Pabombvl 00YYaAOWUXCsL

ITocemenne Pabora Ha
ITocemenue ..
N MPAKTUYECKHUX | MPAKTHUYECKUX 3ayér
JIEKLIUHA o
3aHATHI 3AHIATUAX
PaszbamnoBkano | 6 x 1=6 10 x 1=10
152 6amna 32 damna
v BUJaM padboT OayI0B OayI0B
cemectp | CymmapHbIi 6 6ayioB 16 6aimoB 200
168 6aiioB OayIOB
Makc. 0aiut max max
max
Kpumepuu oyenusanus pabomsi 0byuarowecocs no umozam 7 cemecmpa
Pe3syabTar Bbanasl (2 3E)
«3auTEeHO» ooxee 100
«HE 3a4TEHO» menee 100
4, MeTtoauyeckue yKa3aHus 1Jisl 00y4alOIUXCS 0 0CBOSHUIO TUCIIUIIJIHHBI

Jl1g yCnemHoro ocBOEHUsl COAEPKAHUEM JAaHHOTO Kypca IPEAIOoJaraercs 3HakOMCTBO
00y4arouuXxcsi C OCHOBHBIMH NOHSTUSIMHA M METOJJaMH 3JIEMEHTapHON MaTeMaTHKH, TEOMETPUH,
anreOpbl M HayajJ aHajgM3a B paMKax LIKOJbHOM IMporpamMmbl M 0a30BbIX MaTEeMAaTHYECKHUX
KypCOB BBICIIEH WIKOJIbI, a TaK)K€ HaBbIKAMU IIOATOTOBKM IPE3E€HTAlil, COCTaBJICHUS
pasBepHYTHIX IUIAHOB, HamucaHus pedepaToB. Kpome TOro, HeoOXOAMMBIMU YCIOBUSIMHU
YCIEIIHOTO  YCBOGHMSI MPOrpaMMbl JUCHUUIUIMHBI  SBJSIIOTCS — TOCEUIEHHE  JIeKIUH,
CHUCTEMATHYECKasl, OTBETCTBEHHAsl U KPOIOTJIMBAs MOATOTOBKA K CEMHHApaM, MOCKOJIbKY 3TO
MO3BOJIUT U30€KaTh HapacTaHUS KOJIMYECTBA CAMOCTOATEIHHONU paboThl B IEPUO/I TOATOTOBKH
K 3a4eTy. [Io ka0l TeEMe pEKOMEHIYETCSI HCTIOIb30BaTh HECKOJIBKO HCTOUHUKOB JIMTEPATYPHI,
a Tak)Ke pecypcel cetn MHTepHeT.

Oco0oe BHUMaHUE CJEIyeT VIEIUTh CBOEBPEMEHHOCTH BBIMOJIHEHHUS BCeEX
CaMOCTOSITENIBHBIX 3aJaHMM, 7S MOJIyYE€HHUs LEJIOCTHOTO IPEACTABICHUS O XPOHOJOTMU U
3aKOHOMEPHOCTSAX UCTOPHUUECKOTO Mpolecca.

3anuce JeKIUU — OHa U3 (OpM aKTUBHON CaMOCTOSATENBHOM paboThl 00yUaromuxcs,
TpeOyromiasi HaBBIKOB W YMEHMsSI KpPaTKO, CXEMaTU4YHO, IIOCIEJO0BAaTENbHO U JIOTHMYHO
(UKCUPOBATH OCHOBHBIE MOJIOKEHHUS, BBIBOABI, 00001IeHHS, (HOPMYTUPOBKHU. B KOHIIE NeKnu
npenojaBaTesib OCTaBisgeT BpeMsa (5 MUHYT) JUIsl TOro, 4yToObl OOydaroluecss UMeENH
BO3MOXXHOCTh ~ 33JaTh yYTOUHSAIOIIME BOIPOCHl MO H3ydaeMoMy Marepuany. M3-3a
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HEZ0CTAaTOYHOIO0 KOJMYECTBA ayJUTOPHBIX YaCOB HEKOTOPBIE TEMBI HE yJIAETCSl OCBETUTH B
HOJTHOM 00BEMe, MO3TOMY IpenojaBaTeilb, [0 CBOEMY YCMOTPEHHMIO, HEKOTOPBIE BOIPOCHI
BBIHOCUT Ha CaMOCTOSITENIbHYIO pabOTy CTYJEHTOB, PEKOMEHIYys Ty WIH HUHYIO JHUTEpaTypy.
Kpowme 3Toro, s Jiydinero OCBOCHUsI MaTepyuala U CUCTEMAaTU3alMN 3HAHUN 110 TUCLUIUIMHE,
HE00X0IMMO MOCTOSTHHO pa30oupaTh MaTepHaIbl JEKIHHA 10 KOHCIIEKTaM U Y4eOHBIM TOCOOUSIM.
B ciiyuae HeoOxoquMocTH oOpamarbes K MpernoiaBaTesto 3a KOHCYIbTallueH.

IToaroTroBKka K NPAKTHYECKUM 3aHATHSIM.

ITpy MOATrOTOBKE K MPAKTUYECKUM 3aHATUAM CTYACHT JOJDKCH U3YyYUTh TEOPETUYECKUI
MaTepual 1o TeMe 3aHATHS (MCI0JIb30BaTh KOHCIIEKT JIEKIUI, U3y4YUTh OCHOBHYIO JIUTEPATYpY,
03HAKOMUTBCSI C JIOMOJIHUTENIBHON JIUTEPaTypoi, P HEOOXOAUMOCTHU JOMOIHUTh KOHCIEKT,
Jenas B HEM COOTBETCTBYIOIIME 3allUCH U3 JIMTEPAaTypHBIX MCTOYHMKOB). B ciyuae
3aTPYJHEHMM, BO3HUKAIOUIUX IPU OCBOCHHUU TEOPETUYECKOTO0 MAaTepUala, CTYyIEHTY CIEoyeT
oOpamarbess 3a KOHCy/NbTalUEd K Ipenojasarento. Mas Ha KOHCyIbTalMIO, HEOOXOAMMO
XOPOUIO MPOIYyMaTh BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsCHEHUS.

B Hauane npakTHdeckoro 3aHATHs MPENOJaBaTelIb 3HAKOMUT CTYAECHTOB C TEMOH,
OrjalaeT IJIaH NIPOBEICHU 3aHATHUS, BbIIACT 3aJaHus. B TeueHne OTBEIEHHOrO BpEMEHU Ha
BBINIOJIHEHUE pa0OThl CTYAEHT MOXKET OOpaTUTHCS K MPENoJIaBaTeNi0 32 KOHCYJIbTAlUe win
pa3bsCHEHUSIMU. B KOHIIe 3aHATUS IPOBOIUTCS IPUEM BBIIIOJHEHHBIX 3aJaHUi, co0eceJoBaHne
CO CTYJIEHTOM.

Pe3ynbTaThl BBINOJHEHHMS NPAaKTUYECKUX 37aHUN OLIGHUBAIOTCS B Oaiax, B
COOTBETCTBUU C OAINIbHO-PEUTUHIOBOM CUCTEMOW YHUBEPCUTETA.

IL1aHbI NPAKTHYECKUX 3aHATHH
IpakTuyeckoe 3anaTHe Nel. DyHKIMH OTHON M HECKOJBKHX NepPeMEeHHBbIX,
rpa)uKy B eCTECTBEHHOHAYYHOM M 3KOHOMHUYE€CKOM MO/JeJMPOBAHUHU

[ToHsATHE O PYHKIIMOHAIBHOM 3aBUCUMOCTH, CIIOCOOBI 3aJaHUsI U HCCIe10BaHUs (QYHKIIHH.
[TprMeppl 3KOHOMUKO-MaTEMATUYECKUX 3aBUCUMOCTEH, (YHKIMH OJHON M HECKOJBKUX
HEpEeMEHHBIX B ecTecTBO3HAaHUU. O1HO(AKTOPHBIE 1 MHOTO(AKTOPHBIE IPOU3BOICTBEHHBIE
(GyHKIHH.
[Toctpoenue u ananu3 rpauKoB QyHKIUI.
OcHoOBHBIE 3JIeMEHTapHbIe PYHKIIMH U UX IPa(UKU U CBONCTBA.
[ToctpoeHue rpaguKoB CIOXKHBIX (YHKIMH METOAOM IpeoOpa3oBaHMs KOOpAMHAT.
I'paduku B ecTECTBO3HAHUM U YKOHOMUYECKOM MOJEINPOBAHUU.

IIpakTnyeckoe 3ansaTue Ne 2. [IpenenbHblii nepexoq kak 0asoBas onepanus

MATeMaTH4eCKOI0 aHAJIM3a U Kak Mojiesb. beckoHeuHo 0osbne U 0€CKOHEYHO
MaJible BeJINYMHbI

[Tonstre OECKOHEYHO MAJbIX M OECKOHEYHO OOJIBIINX IIOCIEIOBATCILHOCTEH, IOHSITHE
¢byHkuuu, OeckoHeYHO Majoi (OecCKOHEYHO OOJBIION) B OKPECTHOCTH JaHHOM TOUKH.
IIpumepsl.
JlokanbpHOE MCCIIeJOBAaHUE 3aBUCUMOCTEH KaK OCHOBHAs Ujies aHaJIn3a OECKOHEYHO MaJIbIX.
CpaBHeHHe OecKOHEYHO Maibix (PyHKIUH, OeckoHeuHO Oonbmux (yHKIM. Pemenue
3az1ad.
CooTHoIIeHHS OTPaHUYMBAIOIIErO MOPSAIKA. .
MapxuHanbHble (IpeefbHbIe) BETMUUHBI B 3KOHOMUKE. [Ipumepsi.
3aaya 0 HEMPEPHIBHOM HAUMCIEHUH MTPOLEeHTOB. [Ipumepsl.
beckoHeuHO OOJNBIION TOPU3OHT IUIAHMPOBAHUS, ACHUMITOTHYECKOE HCCIIeOBaHHE
3aBUCUMOCTEM.

IIpakTnyeckoe 3ansaTHe Ne3. JlokanbHas JIMHeAPpU3AL U 3aBUCHMOCTEH KaK

ocHOBHas ujes 1updepeHUAILHOr0 HcyucaeHust. CKOpocTh nmpoiecca, yCKopeHue
npouecca.

[Tpupanienue BeTM4nHbI, aprymenTa, GyHkunu. CKopocTs u3MeHeHus! QyHKIUH. .



2. Ormpenenenue NTPOM3BOJHON, €€ TeoMeTpuueckuil W (usuueckuit cmbica. IlpaBuia
nuddepernrpoBanus. 3a1a4u..
[Tpumenenue nuddepeHnnanbHOro NCUUCICHUS B UCCIIEOBAHUY (PYHKITHI.
HccnenoBanue GyHKIMA B SKOHOMHKE.
@YHKIMY OAHON M HECKOJIBKUX IEPEMEHHBIX B 3KOHOMHUKE U UX IKCTPEMYMBI.
Pemenue 3anau o teme.
IMpakTuyeckoe 3ansiTe Ne4. IJIacTUYHOCTH (PYHKIIUU U €€ IPUMEHEHUE B
IKOHOMHYECKOM aHaJu3e.
DacTUYHOCTD (DYHKIIMU U €€ TEOMETPUUYECKUI CMBICI.
CBoiicTBa AIIACTHYHOCTH U AJTACTUYHOCTH 3JIEMEHTAPHBIX (DYHKITHIA.
[TprMeHeHHe 31aCTUYHOCTH B SKOHOMHUYECKOM aHaIu3e.
Pewenne 3anau
IpakTnyeckoe 3ansitue NeS. Ilpuiio:xkenust 1udppepeHINATLHOTO UCHUCIEHUS OTHOMH 1
HECKOJILKHUX IlepeMEHHBbIX B eCTeCTBO3HAHUM M JKOHOMHUKe.
1. ®yHkuMH OJHOW U HECKOJBKUX IEPEMEHHBIX B OSKOHOMUKE U HUX OSKCTPEMYMBI.
OKOHOMHUYECKHE U ECTECTBEHHOHAYUYHBIE 33aJ1aul Ha onTuMu3anuio B EI'D.
2.  JlupdepennmanpHple W PpPa3HOCTHBICE YpaBHEHUS Kak O0a30BBIA THUI MoOJeleld B
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MaTEeMaTHYECKOM €CTECTBO3HAHUN U MaTeMaTHICCKOM SKOHOMHUKE. [IpumMepsbl.
3. Pewenue 3amauy.

IIpakTnueckoe 3ansaTHe Ne6. 3axaya BbIYMCICHUS AJIUTHBHBIX BeJINYMH U
HHTerpupoBanue. Mepa u uHTerpal.
1. Hcropudeckue 3aauu Ha BEIYUCICHHE 00BEMOB H IIJIOMIAICH.
2. ITlonATue Mepbl MHOXECTBAa B BEKTOPHOM IPOCTPAHCTBE (JJIMHA OTpe3Ka, IUIONAlb MIIOCKON
¢uryper, 00BEM Tema), Mepbl TJIAIKOTO MHOToo0pasusi (IMHA KpPWUBOH, IUIOMIAIb
noBepxHocTH). CBONCTBA MephI U CIIOCOOBI €€ BHIUNCIIEHUS.
Pu3nyecKue IPUII0KEHUS ONPEAEICHHOIO MHTETpaa.
4. OmnpeneneHHbI HHTErpai B 3KOHOMUKE.
IIpakTyeckoe 3ansaTue Ne 7. IIpuinokeHus KpaTHbIX HHTETPAJIOB.
JIBOMIHOM MHTETpaN U €ro NPUIIoKeHUs. Pemenne 3aaay.
2. TpoitHOM MHTETpas u ero npuioxeHus. Pemenue 3amay.
IIpakTuyeckoe 3ansaTue Ne8 IlpuiiokeHnst KPpUBOJMHEHHBIX HHTEIPAJIOB
1. 3apaum, npuBOAsAIIME K MOHATHIO KPUBOJUHEWHBIX MHTETPAJIOB.
[IpunoskeHns KpUBOJMHEWHBIX HHTETPAJIOB.
3. CamocrositenbHas paboTa.
IIpakTyeckoe 3anaTue Ne9. [lonsiTne anHauTHYecKOi PyHKIMH U Haes CBeICHUS
K IPOCTEeH MM dJIeMeHTaM. Pa3iioxxenne B psabl Kak annapaT MaTeMaTH4eCcKOro
€CTeCTBO3ZHAHUA M MAaTEeMATH4YeCKOH IKOHOMHKH.
1.  Paznoxenue QpyHkumii B creneHHou psia B Tpyaax U.Hetotona. Meton ¢urokcuii.
®opmyna Teinnopa u psan Teiopa. [IpunokeHHs K UCCIETOBAHUIO 3aBUCUMOCTEH.
3. uddepeHHpyeMOCTh KaK KPHUTECPHH AHAIATAYHOCTH (DYHKIUH  KOMIUIEKCHOMN
[IEPEMEHHOM.
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IIpakTuyeckoe 3ansaTre Nel0) Utorosoe 3ansitue
3ammTa MEeTOANYECKUX MaTepuasioB, pedepaTos.

5.1lepeyeHb OCHOBHOM U TOMOJHUTEILHON YueOHO# auTepaTypsl, UHTEepHeT-pecypcoB,
HCOﬁXO}]HMbIX IJIA OCBOCHUSA JUCHUITIMHbBI

OcHoBHasl JIUTepaTypa

1. 1. Beicmias maremaTtuka s SkoHomucToB : yuebnuk / H. L. Kpemep, b. A. Ilytko, U. M.
Tpumun, M. H. ®punman ; pea. H. 1. Kpemep. — 3-e u3a. — Mocksa : FOnutu-/lana, 2017.



—482 c. : rpad. — (3om0T0# POHA POCCUICKUX YICOHUKOB). — PeXuM TOCTYyTIA: 110 MOIHCKE.
— URL: https://biblioclub.ru/index.php?page=book&id=684732  (mara oOpamieHus:
16.02.2022). — ISBN 978-5-238-00991-9. — TekcT : 311€KTPOHHBII.

AxTamoB, A. M. MaTtematuka Jyisi COIIMOJIOTOB ¥ SKOHOMHUCTOB : y4eOHoe mocodue / A. M.
AXTAMOB. — 2-€ u3., uctp. u gom. — Mocksa : @usmariur, 2008. — 464 c. — Pexxum nocrymna:
nmo mnoxamucke. — URL: https:/biblioclub.ru/index.php?page=book&id=82271 (mara
obpamenus: 16.02.2022). — ISBN 978-5-9221-0919-2. — TekcT : 371€eKTpOHHBIH.
2.Ky3nenos, b. T. Maremaruka : yueOnuk / b. T. Ky3Henos. — 2-e¢ uzn., nepepad. u A01. —
Mocksa : FOnutu, 2015. — 719 c. : wn., tabn., rpad. — (Beicmiee mpodeccrnonanbHOe
oOpa3zoBaHue: DKOHOMHUKA W yrpasieHue). — Pexum npocryma: mo mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=114717. — bubauorp. B k. — ISBN 5-238-
00754-X. — TeKCT : AIMEeKTPOHHBIH.

JonosHuTeIbHASA JTUTEPaTypa
1.Byrpos, f. C. COoopHuUK 3a/1a4 10 BBICIICH MaTeMaTHKe : yaeOHoe rmocooue / 5. C. Byrpos,

C. M. Huxonbckuii. — 4-e uzn. — Mocksa : @usmatiut, 2001. — 301 c. — Pesxxum noctymna: mo
noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=67851 . — ISBN 978-5-
9221-0177-6. — TexcT : 21MeKTPOHHBIN.

2.Konnoma, JI. II. Marematuueckuii aHaau3: MNPAKTHKO-OPUEHTUPOBAHHBIA Kypc C
JJIEMEHTAaMU KEHCOB: YUCOHUK Ul OakajgaBpuara 10 HampasiieHusM moarotoBku 38.03.01
«9xoHomuka» u 38.03.02 «Menemxment» : [16+] / JI. II. Konnosa, A. A. Pemios, 1. K.
Crenansin ; dunancoBelii yHuBepcutet npu l[IpaButenbctBe Poccmiickoit deneparuun. —
Mocksa : Ilpomereii, 2019. — 281 c. : un. — Pexum nocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=576050 . — bubmuorp.: ¢. 269- 273. — ISBN
978-5-907100-61-9. — TekcT : 2JEKTPOHHBIH.

3. XycuyrauHos, P. III. MaremaTuka Juissi 5KOHOMHCTOB B IpUMEpax M 3ajayax : yuyeOHoe
noco6wue / P. III. Xycuyraunos, B. A. XKuxapes ; @enepaibHOe areHTCTBO MO0 00pa30BaHUIO,
Kazanckuili rocynapcTBeHHbINH TexHoOJoruueckuii yHupepcuteT. — Kazanb : Kazanckuit
Hay4HO-HUCCIIeI0oBaTeNbCckuii TexHomornueckuit yausepcurer (KHUTY), 2010. — Yacts 3. —
509 ¢ : Tabm, cxem. — Pexum jgocryma: mo moamucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=258926 (nmata oOpamenus: 16.02.2022). —
ISBN 978-5-7882-0963-0. — TekcT : 2JIEKTPOHHBIH.

HNHuTepHeT-pecypcsl
1.  Cpam I'MA: Pemry EI'D. O6pa3oBarenbHblif mOpTai A MOArOTOBKH K 9K3aMeHaM. — Pexxum
noctyma - https://math-ege.sdamgia.ru/test?theme=247
2. www.math.ru — npoext MITHMO
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