Moanucano uupposoit nonucero: Aky6os Unkrus

Gessuesny
DN: c=RU, st=Pecny6nuka Kpbim, |=r. Cumbeponons, Ao,

title=PexTop, 0=TOCY/IAPCTBEHHOE BIO/KETHOE

OBPA3OBATENbHOE YUPEXZIEHVIE BHICLIETO 2 " x

OBPA3OBAHMA PECTYBIKIA KPbIM "KPbIMCKIZ > % %

l—l I/I H r I/I 3 VHEHEPHO-MEZLATOTVYECKIM YHUBEPCUTET UMEHI z @ | )

QEB31 AKYEOBA", - \ 3

1.2.643.100.3=120B3138343136373335383931, : \ -

1.2.643.3.131.1.1=120C393130323034343330393538, - v’,

email=ui@kipu-rc.ru, givenName=\anrus Oesauesu, 3 3

EB3UNCBUY o ; :
Jara: 20221227 10:57:16 +03'00 = o —

MUHUCTEPCTBO OBPA3OBAHNS, HAYKU Y MOJIOJEXHU PECITYBJIMKHY KPBIM

[ocynapcrsennoe SrokeTHOE 00pa3oBaTe/ibHOE YupesKkaeHHe BbICHIEro 00pa3oBaHHs
Pecnyoankun Kpbim
«KpbiMeknii unkenepHo-neaarornyeckuii ynusepeurer umenn ®es3n Skyodosa»
('BOYBO PK KHITY umenu ®eB3u SIkydoBa)

Kadeapa matemaTukun

COI'JTACOBAHO YTBEPXJIAIO
3aBen ixadenpoi
S E.A. IlaBnoB

«2o%" o8 SO

Pyxosoaurens OIIOII
/f/ H.P. 3usataunoBa

«_/ZQ» 0¥ 2007 r.

PABOYAS ITPOI'PAMMA JUCHHUIIJINHBI

B1.0.07 «MaremaTHYeCKHH aHAJIH3»

HarpasyieH#e noarotroBku 38.03.01 Dxonomuka
npo¢ub MOAroToBKH «MHPOBasi 9KOHOMHUKAY

(paKyaneT 9KOHOMHMKH, MECHEIDKMEHTA U umbopmaunonﬂmx TEXHOJIOTUH

Cumdeponoins, 2021



Pabouas nporpamma jpucuurnnel 51.0.07 «MatemaTtuueckuil aHamus» Juis
OaxanaBpoB HampaBiieHus: 110ArotoBku 38.03.01 Dxonomuka. [Ipoduns «Muposas
OKOHOMHKa» cocrtaBieHa Ha ocHoBaHuu @OI'OC BO, yTBepXAEHHOro INpPUKa30M

MunucrepcTBa Haykd M Bbicliero obpasosanusi Poccuiickoit ®Penepanuu  OT
12.08.2020 Ne 954,

CocraBuTenb K&J
paboueii nporpammal T.M. lLlamunes, noi.

NOANKHCHL

PaGoyas mporpamma paccMoTpeHa 1 0jo0peHa Ha 3aceJaHHH KadeIpbl MaTeMaTHKU
oT K PEs. 20 i, npoTokon Ne v

3aBeyromuii kadeapoii ///%OB

o
7 no.

i ,
PabGoyas mporpaMmma paccMoTpeHa 1 ojoopeHa Ha 3acefanun YMK ¢akynbrera
KOHOMHMKH, MEHE/DKMEHTa U MH(OPMALIMOHHBIX TEXHOJOIHH

oT X OF 20//\] r., IpoToKon Ne _L

/E j
[Tpencenarens YMK 4 K.M. OcmaHoB

/
/

(




MD-21: Paboyas nporpamma aucuuminasl 51.0.07 «MaTtemaTuueckuid aHanms»

1.Padouyas nmporpamma qucuuiuinabl b1.0.07 «MaTteMaTu4ecKUuil aHAJIU3» ISl
O0axanaBpuara HampapJeHus mnoaroroku 38.03.01 SDxonomuka, mnpodpuin
noaAroToBku « MUpoBasi IKOHOMHKA.

2.1lepeyeHb IUIAHMPYEMbBIX PpPe3yJbTaTOB OOy4YeHHs MO0 JUCHMUILIHHE,
COOTHECEHHBIX ¢ IUIAHMPYEMbIMH Pe3yJbTATAMM OCBOCHHMSI 00pPa30BATEIbLHOM
NPOrpaMMsl

2.1. Hesp u 3aa0a4u U3y4YeHHUS JUCHHUILIMHBI (MOMYJIs1)

Ilenv oucyunaunvt (mooyns):
— OCBOCHHE OCHOBHBIX MCTOAOB MAaTEMAaTHYECKOI'0 aHajau3a, HEOOXOIUMBIX IS
M3YUYCHHS OOIIETEOPETUYCCKUX U CIEIUAIbHBIX JUCHUIUIMH; PA3BUTHUE JOTUYECKOTO U
AITOPUTMHUYECKOTO MBIIIUICHUS; TOBBIINICHHWE OOIIEeH MaTeMaTHYECKOU KyJIbTYpBhI;
dbopmMupoBaHKE HABBIKOB (opMamu3aliui MoOJeleld pealbHBIX IPOIECCOB; aHalN3a
CHUCTEM, TMPOIIECCOB W SBJICHUW MPHU TOWCKE ONTHUMAJbHBIX PEIICHUH U BBIOOpE
HaWJIy4IINX CIIOCOOOB pealu3aliu 3THX PENIeHUM; BhIPAaOOTKA HCCIEI0BATEIBCKUX
HaBBIKOB U YMEHHI CaMOCTOSATEILHOTO aHaIK3a MPUKIIAIHbBIX 3a/a4.

Yueonwie 3a0auu oucyunaunvt (modyna):
— ¢opMHupoBaHHE HEOOXOAUMOTO YpPOBHA (yHIAaMEHTAIbHOM MaTeMaTHYECKOMN
MOATOTOBKU 00YYaIOIIUXCS;
— OpHUeHTalus 00yYalolMXCsi Ha MCHOJb30BAHUE METOJ0B MAaTEMaTHYECKOIO aHalIHu3a
MIPU PEIICHUN MPUKIIATHBIX 3a/1a4;
— o0yueHHe OCHOBHBIM MAaTEMAaTHUYECKHUM METOJlaM, HEOOXOJMMBIM JUIsl aHaiu3a |
MOJIEJIMPOBAHHUS ITPOLIECCOB, ABJIECHUM, YCTPOUCTB.
2.2. [Inanupyembie pe3yabTAThI OCBOCHHS N CHUILIUHBI
[Tponecc nzyuenus aucuuiivabl b1.0.07 «MaremaTtuyeckuii aHaiau3» HalpaBJeH Ha
dbopMHpOBaHHE CIEAYIONINX KOMIETEHIUM:
VYK-1 - CnnocoGeH ocyiecTBIsATh MOUCK, KPUTUYECKUM aHANIM3 U CUHTE3 UH(POPMAIINH,
MPUMEHSTh CUCTEMHBIN TTOIXO/ JIJIsl PEIICHHS TIOCTABJIICHHBIX 337124
OIIK-2 - CnocobeH oOcCyHIecTBIsATh COOp, 0OpaOOTKY W CTAaTUCTUYCCKUN aHaU3
JAHHBIX, HEOOXOAUMBIX ISl pEIICHUS MMOCTABJIEHHBIX SKOHOMUYECKHUX 3a/1a4;
B pe3ynbTaTe u3ydeHus AUCHUIUIMHBI CTYICHT JIOJKEH:
3HaTh:
— OCHOBBI MaTE€MaTUYECKOTO aHaJIU3a, HEOOXOUMBIE VISl PEUICHUSI IKOHOMUYECKUX
3amay (YK-1.1, VK-1.2, YK-1.3, YK-1.4, YK-1.5);
— OCHOBHBIE 0a30BbIC TIOHATHUS U ONIPEICIICHUS TCOPUU MHOXKECTB, TCOPHUH TPE/ICTIOB
nudPepeHIIMaIbHOT0 U WHTErPAIbHOTO HCYUCIICHUS, TEOPUHU PAJIOB, TEOPUU
O0ObIKHOBEHHBIX Auddepenunansubix ypasaenuit (OIIK 2.1);

— OCHOBHBIE CBOMCTBA IMOCJIEI0BATEILHOCTEH, 3IEMEHTAPHBIX (DYHKIIUI, YHCIOBBIX,
(byHKIIMOHANBHBIX, cTeneHHbIX psgoB (OIIK 2.1);
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— METOAbl ACCUMNTOTHYECKOTO M OKCTPEMalbHOTO aHaiam3a (QYHKIUA U
MOCJe0BaTEILHOCTEN, METOIbI TTOMCKa MHTErpasioB U mpou3BoaHbIX (OIIK 2.1);

— TEOPETUYECKHUE OCHOBBI pelieHus AuPPEepeHINaTbHBIX YPAaBHEHHA M CHUCTEM
mudPepeHInaIbHBIX YPAaBHEHUH, JIMHEUHBIX PA3HOCTHBIX YPaBHEHUN U CHUCTEM C
MOCTOSIHHBIMHM  BEIIECTBEHHBIMU KOA(G(UIIMEHTAaMU U UCCIEIOBAaHUS BOMPOCOB
yctoitunBoctu (OI1K 2.1);

Ymers:

— NPUMEHSATh METOJbl MaTEMaTHYECKOro aHajau3a U Teopuu Jud@epeHIraibHbIX
ypaBHEHUH JJIs1 PEIICHHs] SKOHOMUYECKUX U ympaBieHdeckux 3anad (YK-1.1, YK-
1.2, VK-1.3, YK-1.4, YK-1.5);

— CTPOHUTh MaTeMaTUYECKUE MOJEIN OCHOBHBIX CHCTEM U MPOLIECCOB B 3KOHOMUKE U
ynpasnenuu (OIIK 2.1);

— pemaTh 3a1a4u, GOpMyIHpyeMbIE B pa3HBIX pa3feiax MaTeMaTHUeCKOro aHallu3a
U Teopuu audPepeHInanbHbIX YpaBHEHUN, U OLIEHUBATh TOYHOCTH MOJIyYaeMbIX
pemenuit (OIIK 2.1);

— TOJIb30BaThCSI COBPEMEHHOM BBIUMCIUTEIHHOM TEXHUKOU B 00BEME, HEOOXOAUMOM
JUTS pellieHus onpeiesieHHoro Habopa yueonsix 3aau (OIIK 2.1);

Baaners:

— HaBbIKAMU MPUMEHEHHUS] COBPEMEHHOI0 MAaTeMaTH4YECKOTrO WHCTPYMEHTapus s
pelieHust 5KOHOMUYECKHX U ynpasieHueckux 3agad (YK-1.1, YK-1.2, YK-1.3, VK-
1.4, VK-1.5);

— METOJUKOU MOCTPOCHUS, aHAIU3a U MPUMEHEHUS] MAaTEeMaTUYECKUX MOJEIeH s
OLIEHKM COCTOSIHHSI Y MPOTHO3a Pa3BUTHS SKOHOMHUYECKHUX SIBJICHUU M MPOLECCOB
(OIIK 2.1);

— TEXHUKaMU CyMMHUPOBAHUS WICHOB Psijia, MOMCKA AKCTPEMYyMa, MOUCKA aCUMIITOT,
MIOMCKa WHTETPajoB 151 MIPOU3BO/IHBIX, peleHus O0OBIKHOBEHHBIX
muddepennranbabix ypaBuenuit (OIIK 2.1).

3. Mecro aucuuiuinibl B ctpykrype OITOIL

Hucuunnuaa b1.0.07 «MareMaTuueckuid aHajan3» OTHOCUTCA K JUCIUILUIMHAM
00s3aTeNbHON YacTH y4eOHOTO0 IUIaHa.

4. O0beM IUCHUIJINHBI (MOTYJIs1)
(B 3ayeTHBIX EOUHUIIAX C YKa3aHWEM KOJIMYECTBA  aKaJACMUYCCKUX  WIIH
ACTPOHOMHYECKHX 4YacOB, BBIJICJIEHHBIX HAa KOHTAKTHYI paboTy oOOydaromuxcsi c
npenojasateneM (10 BUJAaM Yy4eOHBIX 3aHSATUH) M Ha CaMOCTOATENbHYIO pPaboTy
oOyyJaronuxcsi)

KonrtakTHbIe yachl
O6miee KOJI-BO KonTtpons
Cemectp KOJI-BO 3au. 126. | "™P| cem CpP (Bpems Ha
saco | emumun | Beero usex | Clrsam| o W3 KOHTPOITb)
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1 108 3 60 18 42 48 3a
2 108 3 54 18 36 27 Dk3 (27 4.)
Htoro no OPO 216 6 114 36 78 75 27

5. Copepxkanme IMCUMIUIMHBI (MOAYJifl) (CTPYKTYPHMPOBaHHOE IO TeMaM
(pa3aenaM) ¢ yKka3aHueM OTBEJEHHOr0 HA HMX KOJHYECTBA AKAJeMHYECKHUX MU
ACTPOHOMHMYECKHX YACOB U BUA0B YUeOHbIX 3aHATHI)

KonnuectBo uacos
HanmenoBanue tem o4Has popma 3aouHas popma Dopwa
(pasmenos, moaynei) | 2 = TERYIIETO
p > Y § B TOM YHCIIE E B TOM 4HCJIE KOHTPOIIS
B a1 | na6 mp |cem| U3 | CP Bl n | a6 mp |cem| U3 | CP
1 2134|5678 9|10]|11]|12[13]|14]|15 16
Monayas 1. [In¢gpepennnaibnoe ucunciaenue GyHKIUM OTHON MepeMeHHOI
Tema 1. MHoecTBa 1
KOHTPOJIbHAsA
orepanuy HaJl HUIMA 7 1 2 4 paGora
Tema 2. @ KO KOHTPOJIbHAS
i 7 1 2 4 pabora
Tema 3.
IlocnenoBarenbHOCTH 8 2 2 4 Ko}gfgsglaﬂ
U UX Tpeen
Tewma 4. Hpez[en 10 2 4 4 KOHTPOJIbHAS
Q)yHKHI/II/I pabora
Tewma 5. ITonsiTue
v KOHTpPOJIbHasA
genpepLIBHon 7 1 2 4 paGora
YHKIUU
Tewma 6. [TonsTue
HpOHSBO,[[HOfI 9 1 4 4 KOHTPOJIbHAS
(i)yHKHHI/I " pabora
muddepeHimana
Tema 7. ITpousBoaHbIe
n nuddepeHnnasl
BBICIIINX ITOPSOKOB, 9 1 4 4 KOH[;F;)6OOJ:-I;Ha;[
¢dopmymna Teiinopa
Tewma 8. Ilpunoxxenue
mddepenmansHOrO
KOHTPOJIbHAsL
ucuncnenns Gynkuu | 9 | 1 4 4 p;)&ia
OJIHOH IEpEMEHHOU
Mogayas 2. UaTerpajibHoe ucuncjieHne GyHKIMU OIHOM NepeMeHHOoM
Tema 9.

v KOHTPOJIbHAsA
HeomnpeneneHHsiit 20| 4 10 6 paGora
WHTETpaj
Tema 10.

o KOHTPOJIbHAs
OnpeneneHnsIit 10| 2 4 4 pabota
UHTEerpai
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Tema 11.

) KOHTpPOJIbHAsA
HecoGcTBeHHbI#H 12| 2 4 6 patora
HHTETpaj

B
Cero 4acos 3a 108! 18 42 48
1 cemectp
D .
opMa MPOMEex 3auer

KOHTPOJIS

Moayasb 3. Juddepennuaibroe ucuucienue pynkuuii Muorux nepemeHubix (O@MII). Kpatnbie
HHTerpaJbl. UncioBbie H PyHKIMOHAIbHbIE PSAABI.

Tema 12. MuoxecTBa
U (YHKITUH B n-
MEpPHOM METpUUYECKOM [ 4 | 1 1 2 KOT;;;ZHM
MPOCTPAHCTBE
Tema 13. Tlpenen u

KOHTPOJIbHAA
HenpepreiBHOCTE OMIT| 4 1 1 2 pabora
Tewma 14.

KOHTPOJIbHAsA
Huddepenmupyemsre | 7 | 1 4 2 paGora
OMII
Tema 15. YUacTHbie
MPOU3BOJIHBIC U
I[I/I(I)(bepeHHI/IaJIH 7 1 4 2 KOHTPOJIbHAs
BBICIIUX HOPSIKOB paGora
OMII. ®opmyna
Telnopa
Tewma 16. HestBHO
samammie OMITn | 5 | 1 2 2 rommpossans
0TOOpaXKeHUs
Tema 17. 3agaun Ha

o 5 1 2 2 KOHTpPOJIbHasA

YCIOBHBIN SKCTPEMYM paGota
Tema 18. Beimykisie
MHOxecTBa U OMII B 5 1 2 2 KOHTpOJIbHAs
METPUYECKOM pabora
MPOCTPAHCTBE
Tema 19. Kparnsie 71 1 4 5 KOHTPOJbHast
UHTErpaibl padora
Tema 20. Uncnosklie 5 1 5 5 KOHTPOJIbHASL
pAIbI pabota
Tema 21.

KOHTPOJIbHAsA
DyHKIHOHAJIbHbIE 7 1 4 2 pabora
PAIBI

Mopnyas 4. [Indgdepennnaibable M PAa3HOCTHBIC YPABHEHUSI

Tema 22. OcHOBHbBIE
IMOHATUA TCOPHUUN 3 1 1 1 KOHTpOJIbHAs
b depeHIaTbHBIX pabora
ypaBHEHUM
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Tema 23.
Huddepenimansabie
YpaBHEHHUS TIEPBOTO
nopsiaKa,
paspelieHHbIe
OTHOCHTEJIEHO TTEPBOI
IIPOU3BOIHOM

KOHTPOJIbHAs
pabora

Tewma 24. JIuneiinbie
muddepenraibpHbIe
ypaBHEHUsSI N-TO
HopsIIKa

KOHTPOJIbHAS
pabora

Tewma 25. Jlunelinsie
CUCTEMBEI
mddepeHratbHbIX
ypaBHEHUM

KOHTPOJIbHAs
pabora

Tema 26. Teopus
YCTOMYHUBOCTH

KOHTPOJIbHAS
pabora

Tema 27. PasHocTHEIE
ypaBHeHI/DI HepBOFO
MopsIIKa

KOHTPOJIbHASI
pabora

Tema 28.
VCTOHYHNBOCTH
MOJIOKEHHUS
paBHOBECHS
Pa3HOCTHBIX
YpaBHEHUU U CUCTEM
Pa3HOCTHBIX
YpaBHEHUN

KOHTPOJIbHAS
pabora

Bcero yacos 3a
2 cemectp

81

18

36

27

®opma npoMex.
KOHTpPOJIS

DK3aMeH -

27 u.

Bcero yacos
JTUCIUILINHE

189

36

78

75

4aCOB Ha KOHTPOJIb

27

5. 1. TemaTn4yeckui NJIaH JeKIHi

No nexir

TeMaSaHHTHHIIBOHpOCBIHGKHHH

®opma npose
JeHUs
(axTHB.,

KomnnuectBo
4acoB

UHTEpaK.)

O0DO

300

=

Tema 1. MHOecTBa U oniepaliuv HaJl HUMU

OcHogHble 80npoChL:

MHoxecTBa U onepanuy HaJl HUIMU
YuciaoBbele MHOXXECTBA

YHucnosas npsimast

AKT.

1
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BerHI/IG W HUJKHUC I'PaHU, TOYHBIC BECPXHUC U
HM)XHUC I'PaHU YUCJIIOBBIX MHOKCCTB

ITonsTue o MOIIIHOCTHU MHOXECTBA

Tema 2. @yHKIIUU

OcHogHble 8onpocwl:

OTtoOpaxenus (HyHKIIIH)

Komnozumnus otobpaxkenuit. O6paTtHas pyHKuIms
Uucnoble GYHKIIMU OJTHON AEHCTBUTEIHHOM
MIEPEMEHHOMN

DKOHOMUYECKHUE TPUMEPHI (DYHKITUM

AKT.

Tema 3. ITocnenoBaTeILHOCTH U UX MPEEI
OcHogHble 80npoChlL:

HucnoBble NOCIEA0BATEILHOCTH
Apudmerrueckue U TeOMETpUIYECKUE IPOTPECCUU
MOHOTOHHBIE TTOCIEA0BATEILHOCTH
DKOHOMUYECKUE MTPUMEPDI

[Ipenen nocnenoBatenbHOCTU. CBOMCTBA Mpeaena
MOCJIEA0BATEIBHOCTH.

Yucmo e

AKT.

Tema 4. Ilpenen pynkuun
OcHognbie 60npocwl:

[Mpenen pynkumu
OnHOCTOPOHHUE MTPEAETBI
CaoiicTBa npenenoB QyHKIUN
3ameuaTesIbHbIE MPEeIIb
DOKBUBAJICHTHOCTH (PYHKIIH
DKOHOMHUYECKHUE MTPUMEPDI

AKT.

Tema 5. Ilonarue HenpepbIBHOW QyHKIUN
OcHogHvle 60npochwi:

HenpepsiBHOCTH QyHKIIUN

Touku pa3pbiBa PyHKIUU

JlokasibHbIE CBOMCTBA HEMPEPHIBHBIX (PYHKITHI
DyHKIMHU HENPEPBIBHBIE HA MHOXKECTBE
HenpepbIBHOCTD 371€MEHTAPHBIX (QYHKIIHIA
DKOHOMUYCKHUE TPUMEPHI

AKT.

Tewma 6. [TonaTHe Npon3BOAHON QYHKIHMH U
muddepenirana

OcHnoenbvie 6onpocul:

Omnpenenenne MPOU3BOIHON QYHKITUH
[TpaBuiia BeIYKMCIEHUS TPOU3BOIHBIX

AKT.
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[TpousBoaHbIe GYyHKIUHN 3aTaHHBIX
napaMeTpUYeCKH U 3aJJaHHbIX HESIBHO
[Tonsarue nuddepennupyemoit GyHKIUNA U
nuddepennmana

Teopemsl o cpeaneM it nuddepeHIupyeMbIX
byHKIUH

[TpaBuso Jlonutanst paCKpbITHS
HEOIPEEICHHOCTEN

Tewma 7. [IpousBonubie u nuddepeHnans
BBICIIIUX MOPSIKOB, popmyina Teitnopa
OcHosHble 80nPOCHI:

[IpousBoanbie u qudPepeHIaNbl BHICIINX
MOPSKOB

®opmyna Tennopa

MHuorouniensl MakiopeHa OCHOBHBIX
AIIEMEHTAPHBIX PYHKIUN

AKT.

Tewma 8. [Ipunoxenne nuddpepeHuaIbLHOro
ucuMciIeHus: GyHKIUU OJTHOM mepeMeHHON
OcHosHbvle 80npoCh:

HccnenoBanue GyHKIUNA ¢ TOMOIIbIO
MIPOU3BOIHBIX

HccnenoBanue QpyHKIMI Ha SKCTPEMyM

[TonsiTue BbIMYKIOW (BOrHYTOM)
muddepeHpyemMoii GyHKINN U TOYEK nepernda
JlocTaTouHOE YCIIOBHE BBIMTYKIOCTH, JOCTATOYHOE
yCJIOBHE TOYEK meperuda

DKOHOMUYECKHUE MTPUMEPDI

AKT.

Tema 9. Heonpenenennsliii HHTErpa

OcHogHble 80npochyi:

[TonsiTrie mepBOOOPa3HOM U HEOTIPEIEICHHOTO
uHTerpana GyHKIUHA

OCHOBHBIE METOIBI UHTETPUPOBAHUS
WuTerpupoBanne panMoHaNbHBIX (yHKIINIMA
HuTerpupoBanyie TPUrOHOMETPUUYECKUX HYHKIIHIMA
HNHTerprpoBaHre HEKOTOPBIX KJIACCOB
UppalMOHAIBHBIX (QYHKUINN

AKT.

10.

Tema 10. OnpeneneHHbIi HHTETpa

OcHosHble 80npOCHI:

OrnpeneneHHbIii HHTETPa

CBoiicTBa ornpeaeneHHbIX QyHKITUN
WHTerpainsl ¢ nepeMeHHbIM BEPXHUM MPEAEIOM

AKT.
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®opmyna Hetorona-JleliOHuma

DopMyJIbl 3aMEHBI IEPEMEHHOMN U
MHTETPUPOBAHHUS IO YACTAM JJIs1 OPEAECICHHOTO
[TpunoxeHus onpeneseHHOro HHTerpana

11.

Tema 11. HecoOCTBEHHBII MHTErpa

OcHosHbvle 80npochyi:

HecoOcTBeHHbBIE HHTETPaAIbI

HecobOcTBeHHBIE HHTETPaAIBI C OECKOHEYHBIMU
npejaeiaMd UHTETPUPOBAHUS

HecoOGcTBeHHbIE HHTETPaIbl OT HEOTPAHUYECHHON
byHKIUHA

[Ipu3HaKK CXOIUMOCTH

WuTerpanel, 3aBUcAIME OT MApaMETPOB

AKT.

12.

Tema 12. MuoxecTBa U GyHKIIUHA B N-MEPHOM
METPUYECKOM IIPOCTPAHCTBE

OcHognvle 80npocwl:

MHoOxecTBO n-MepHBIX CTPOK R n
[TocnenoBaTenbHOCTH TOYEK B R n 1 X mpeaesnsl
Uucnossle GpyHKIMN MHOTUX TiepeMeHHbIX (DMIT)
JInauum n nosepxHoctu ypoBHsa OMII
DKOHOMHUYECKHE TPUMEPDI

AKT.

13.

Tema 13. IIpenen u nenpepsiBHOCTE PMII
OcHosHble 80nPOCHI:

IIpenen O®MII

[Ipenen ®MII o HanpasiIeHUIO
HenpepriBabie OMII

JlokasibHbIe CBOMCTBA HEMPEPHIBHBIX (PYHKITHI
CpoiicTBa (yHKIMN HEPEPHIBHBIX Ha
KOMIIAKTHOM MHOXECTBE

DKOHOMMYECKUE TPUMEPBI

AKT.

14.

Tema 14. Iuddepenunpyembie GMII
OcHogHble 80nPOCHI:

Yactaeie npousBogusie GMII
Huddepenuupyemocts OMII
Huddepennnans: neporo nopsiaka GDMII
[Ipoun3BoaHas 110 HAIIPABICHUIO

I'paguent

HeoOxonumoe ycnoBue sxctpemyma OMII

AKT.

15.

Tema 15. HacTHble IPOU3BOAHBIE U
muddepeHranbl BeICuX mopsiakoB OMIT.
®opwmyia Teiopa

10

AKT.
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OcHosHble 80npocChi:

YacTHble MPOU3BOAHBIE BHICIIMX TOPSAAKOB OMII
Juddepennpanibl BEICIIUX TOPSIAKOB

®opmyna Ternopa OMII

Jocrarounsie ycioBus sxkctpemyma OMII
DKOHOMHWYECKHE MPUMEPHI

Meton HauMEHBIINX KBAaCAPaTOB

16.

Tema 16. HeaBno 3ananasie ®MII u oToOpakeHus
OcHosHbvle 80npochyi:

HesBHble pyHKIIMU 3a1aBaeMble OAHUM
ypaBHEHUEM

HesiBHble pyHKITMU 3a1aBaeMble CUCTEMOM
YPaBHEHUMU

VYca0BuUs 3aBUCUMOCTH CUCTEMBI (DYHKITUI
OnHopoaubie pyHKIUN

DKOHOMUYECKUE MTPUMEPDI

AKT.

17,

Tema 17. 3agaun Ha yCIOBHBIN DKCTPEMYM
OcHosHvle 6onpochwi:

3amauu Ha yCIIOBHBIN 3KcTpeMyM it OMIT
Meron MoACTaHOBKH pELICHUS 3a1a4u Ha
YCJIOBHBIN 3KCTPEMYM

Meron MmHOXUTenen Jlarpanxa

JlocTaTouHbI€ YCI0BUA CYLECTBOBAHUS YCIOBHOIO
DKCTpeMyMa

Haxoxnennst Han6oJIbIIero 1 HAUMEHBIIETO
3HAYEHUN HETPEPHIBHOM PYHKIMN HA KOMITAKTE

AKT.

18.

Tema 18. Beinykiibie MHOkecTBa 1 @MII B
METPUYECKOM MPOCTPAHCTBE

OcnosHble 60npochi:

DJeMEHTHI BBIITYKJIOTO aHaIu3a
DKCTpeMalbHbIE CBOMCTBA BHIMYKIIBIX (DYHKIUN
VYcenosus Kyna-Takkepa

DKOHOMMYECKUE TPUMEPDI

AKT.

19.

Tema 19. KpatHble nHTErpassl

OcHosHble 80npOCHI:

Kparnsie nHTErpasibl

CBoiicTBa KpaTHBIX UHTETPAJIOB

BrlunciieHre KpaTHBIX UHTETPaoB C HOMOIIBIO
MOBTOPHBIX

3ameHa IepeMEHHBIX B KPATHOM UHTETpaJie

AKT.

20.

Tema 20. UucioBsie psiibl

11

AKT.
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OcHosHble 80npocChi:

YucnoBbie psiabl

CBoiicTBa CXOIAIIUXCA PALIOB

AOCOIOTHAs U YyCIIOBHAsA CXOAUMOCTb PSJIOB
3HaKOUEpEYIOUIUECS PSAbI
DKOHOMHWYECKHE MPUMEPHI

21,

Tema 21. @yHKIMOHAIBHBIE PSIbI

OcHogHble 80npoChlL:

OYHKIMOHAIBHBIE MOCJIEIOBATEILHOCTH U PSbI
PaBHOMEpHas CXOIUMOCTh PYHKIIMOHATBHBIX
PAIOB

CrteneHHbIe psiibl

Psan Teunopa

Paznoxenue ameMeHTapHbIX PYHKITUN B Psif
Tennopa

[IpunoxxeHue K NpUOIMKEHHBIM BEIYUCICHUSM

AKT.

22,

Tema 22. OcHOBHBIE IOHATUS TEOPUH
nudpepeHInanbHbIX YPAaBHEHHIM

OcHognbie 60npocwl:

OcHoBHble TOHATHA TU(hepeHITnaNbHBIX
YpaBHEHUI

VYpaBHEHUS C pa3aeNIOIIUMHUCS IEPEMEHHBIMU
Meron pa3aeneHust IEpEMEHHBIX

[Ipocreiimiast Mmojenb GUPMBI

AKT.

23.

Tewma 23. IuddepeHunanbHbie ypaBHEHUS
HEPBOrO MOPsI/IKA, pa3pEIICHHbIE OTHOCUTEIBHO
IIEpBOM ITPOU3BOIHOU

OcHosHble 80npOCHI:

Jluneiinpie nuddepeHnranbHble ypaBHEHUS
NIEPBOTO MOPsIIKA

VYpaBHeHus B MOJIHBIX nuddepennnanax
JInHerHble HEOAHOPOAHBIE YPABHEHHUS
Ypasuenue bepnyiim

YpaBuenue Pukkaru

ypaBHeHI/ISI MmopsAaKa BbICHIC IICPBOTO, CBOAAIINCCA

K YPaBHEHUSAM NIEPBOTO MOPsJIKA

AKT.

24,

Tewma 24. Jluneitnsie nuddepeHuaibHbie
ypaBHEHUS N-TO TOPSIKA

OcHosHble 80npOCHI:
JInHenHbIe ypaBHEHUS N-TO MOpPSAKa

12

AKT.
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JInHenHbIe OTHOPOIHBIE YPABHEHUS N-TO MOPSAKA
C IOCTOSTHHBIMU KO3 puineHTamu
Onpenenurens BpoHckoro

Heonnoponnsie ypaBHEHUs, METO]I BapUaIlUU
IIPOU3BOJIBHBIX ITOCTOSTHHBIX

VYpaBHEeHUS CO CIENUAIIBHOM MPABOM YaCThIO

25,

Tema 25. JInHelHbIE CUCTEMBI
nuddepeHnanbHbIX YpaBHEHUN

OcHosHble 80nPOCHI:

JIunelHbIe OTHOPOIHBIE CUCTEMBI
nuddepeHanbHbIX YPaBHEHUHN € TOCTOSSHHBIMU
ko3 bunmeHTaMu

DKCIOHEHTa MaTPHUIIbI

OcHOBHas TeopeMa TEOPUU JTUHEUHBIX YPABHEHUI
C MOCTOSIHHBIMU KO3 (ULIUEHTAMU

DopMyIIbl 1)1 pEIIEHUsI CUCTEM BTOPOTO U
TPETHETO MOPSIAKOB

DKOHOMUYECKUE MTPUMEPDI

AKT.

26.

Tewma 26. Teopus ycTOMUMBOCTH
OcHosHvle 6onpochwi:

Y CTONYNBOCTB IIOJIOKEHHS] PABHOBECHS 110
JanyHoBy

AccHUMNTOTHYECKAS YCTOMYMBOCTD
@Oynkuus JIsnyHoBa

Knaccugukanus nonoxeHnii paBHOBECHUS
JIMHEWHOU OJTHOPOJAHOM CUCTEMBI BTOPOTO
IopsiAKa

HenuHelinble aBTOHOMHBIE CUCTEMBI BTOPOT'O
IopsiAKa

AKT.

217,

Tema 27. Pa3HOCTHBIE ypaBHEHUS IEPBOTO
HopsiiKa

OcHogHble 80npochyi:

Pa3HocTHBIE ypaBHEHUS IEPBOTO MOPSIIKA
JInHerHbIe pa3HOCTHBIE YPABHEHUS U CUCTEMBI C
MOCTOSTHHBIMH BEIIECTBEHHBIMU KO3 puimentamu
JIuHeliHOE ypaBHEHUE IIEPBOrO MOPSAAKA C
nepeMeHHbIMU KO3 puiimeHTaMmu

Meron Bapran NOCTOSIHHBIX

JIuHeliHOEe OTHOPOAHOE PA3HOCTHOE YPaBHEHUS N-
ro NnopsiaKa

13

AKT.
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JInHEeHOe HEOTHOPOTHOE YPABHEHUE CO
CITCLIMAJIbHOM MTPABOM YaCTHIO
28. |Tema 28. YCcTOHYMBOCTD TIOJIOKCHUS PABHOBECHS AKT. 2
Pa3HOCTHBIX YPaBHEHUN U CUCTEM Pa3HOCTHBIX
YpaBHECHUI
OcHosHble 80nPOCHI:
JIuneliHasg oqHOPOAHAS CUCTEMA PA3HOCTHBIX
YpaBHEHH I
Heonnopousie cuctembl
Y CTOWYHUBOCTH MOJIOKEHHS] PABHOBECHS
PA3HOCTHBIX YPaBHEHUN U CUCTEM PA3HOCTHBIX
YpaBHEHHI
Y CTONYNBOCTh PELICHUM PA3HOCTHBIX YPaBHEHUN
U CUCTEM
Kpurepuil ycTOMUMBOCTH PELIEHNN JTMHENHBIX
Pa3HOCTHBIX YPAaBHEHUNHN CUCTEM C TTOCTOSTHHBIMHU
K03 puLeHTaMU
Hroro 36 0
5. 2. TeMbl NPaAKTHYECKUX 3AHATHH
R
= Dopma poBeY Ko ryyecTO
K OEHUA
§ HanmeHoBaHue npakTU4eCKOro 3aHsTUs r— 4acoB
s MHTEpaK.) 0D0O 300
1. |Tema 1. MHOKecTBa U onepaly HaJ HUMHU AKT. 2
2. |Tema 2. ®yHKIMH AKT. 2
3. |Tema 3. [locnenoBaTenbHOCTH U UX MPEIEI AKT. 2
4. |Tema 4. [Ipenen byHKIUN AKT. 4
5. |Tema 5. [lonsiTue HEenpepbIBHON (DYHKIIUU AKT. 2
6. |Tema 6. [lonsTue npou3BOHON PYHKIIUHN U AKT. 4
muddepenirana
7. |Tema 7. IlpousBoansie u qudepeHimaib AKT. 4
BBICIIIMX MOPSAKOB, popmyia Teitnopa
8. |Tema 8. [Ipunoxenue quddepeHnraIbLHOTO AKT. 4
ucyucieHus: GyHKIUHU OJJHOM MepeMEeHHOM
9. |[Tema 9. HeonpeneneHHbIi HHTErpai AKT. 10
10. |Tema 10. OnpeneneHHbIN HHTETPAIT AKT. 4
11. |Tema 11. HecoOGcTBeHHBIN MHTErpa AKT. 4
12. |Tema 12. MHOecTBa ¥ PYHKIIHH B N-MEPHOM AKT. 1
METPUYECKOM ITPOCTPAHCTBE

14
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13. |Tema 13. [Ipeaen u nenpepsiBHOCT DMII AKT. 1
14. |Tema 14. quddepenunpyembie DMIIT AKT. 4
15. |Tema 15. YacTHble TpOU3BOAHBIC U AKT. 4
nuddepennmansl Beicux mopsakos OMII.
®opmyna Teiopa
16. |Tema 16. Hessno 3aganabsie ®MII u oToOpaxeHus AKT. 2
17. |Tema 17. 3agauu Ha YCIOBHBIN IKCTPEMYM AKT. 2
18. [Tema 18. Bomykibie MmuoxecTBa 1 OMII B AKT. 2
METPUYECKOM IIPOCTPAHCTBE
19. |Tema 19. KpaTHble uHTErpaIbI AKT. 4
20. [Tema 20. YncmoBblie bl AKT. 2
21. |Tema 21. ®yHKIIMOHAIBHBIE PSIIBI AKT. 4
22. |Tema 22. OCHOBHBbIE MTOHATHUS TEOPUU AKT. 1
nudpepeHIaNbHbIX YPAaBHEHHIM
23. |Tema 23. Iuddepenimanbabie ypaBHEHUS AKT. 1
NEPBOTO MOPsI/IKa, pa3pelieHHbIe OTHOCUTEIBHO
MIEPBOM MTPOU3BOIHOM
24. |Tema 24. Jluneiinbie auddepeHnnanbHbe AKT. 2
ypaBHEHUS N-TO MOPsIKA
25. |Tema 25. JIuneliHbie CUCTEMBI AKT. 2
nudepeHInanbHbIX YpaBHEHUM
26. |Tema 26. Teopust ycTOHYMBOCTH AKT. 1
27. |Tema 27. PazHOCTHBIE ypaBHEHHS IEPBOTO AKT. 1
nopsiika
28. |Tema 28. YcTOHYMBOCTH MOJIOKEHUS] PABHOBECUS AKT. 2
Pa3HOCTHBIX YPAaBHEHUN U CUCTEM Pa3HOCTHBIX
YpaBHEHH I
Hroro 78

5. 3. TeMbl CeMMHAPCKUX 3aHATHH

(He TpelyCMOTPEHB! y4eOHBIM IIIAHOM)

5. 4. IlepeveHb 1a00paTOPHBIX PadOT

(He IperyCMOTPEHO y4eOHBIM ILIAHOM)

5. 5. Tembl HHAUBUAYAJIBbHBIX 3AHATUHI

(He IperyCMOTPEHO y4eOHBIM ILIAHOM)

6. IlepeyeHb y4e0OHO-METOAUYECKOT0 O0eCIIeYeHUs IJIs1 CAMOCTOATEILHOM
padoThl 00y4AKOIIUXCH 110 AMCHUIUIMHE (MOAYJII0)

CamocrosiTenbHast paboTa Mo JaHHOW JAUCIUIUIMHE BKJIIOYAeT Takue (HOpMbl pabOThI
Kak: pabota ¢ 6a30BBIM KOHCIIEKTOM; MOJATOTOBKA K KOHTPOJIBHOU paboTe; MOATOTOBKA

K 3a49CTy, HOATOTOBKA K 3K3dMCHY.

15
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6.1. Conep:kaHue cCaMmOCTOATEIbHOI Pa0OTHI CTYICHTOB 0 JUCHUILINHE (MOAYJII0)

HauMeHnoBaHue TeM U BONPOCHI, BRIHOCUMBIE Ha Kon-Bo wacos

CaMOCTOSITENIbHYIO paboTy ®opua CP
OdO | 390

1 |Tema 1. MHOXkecTBa U onepaliy HaJl HUMH TIOJroTOBKA K 4
KOHTPOJIbHOU
OCHOBHBIEC BOMIPOCHI: paboTe
MHoxecTBa 1 oniepaluy HaJl HUMU (00beTMHEHNE,
repeceueHne, pa3HoCTh).
OO0beauHeHHE U TIepeCceUYeHNEe MHOYKECTB.
OCHOBHBIE TOXECTBA AITreOPhI MHOYKECTB.
ITonsaTHe 0 YMCIOBBIX MHOKECTBAX.
YnopsiioueHHbIE mapbl U IEKapTOBO

MMPOU3BCIACHUC MHOKCCTB.

MuoxecTBO N HaTypajbHbIX YHCEIL.

YucnoBelie MHOKECTBA Z U Q.

MHuoxecTBO R AeiCTBUTEIIBHBIX YHced. AKCHOMA
HEIMPEPHIBHOCTHU (IIOJIHOTHI).

Yucnosas npssmast. OTpe3Ku, HUHTEPBAJIBI U APYTHUE
IIPOMEXYTKH YUCIOBOU MPSIMOM.

OxpectHOCTH. [[NnMHA OTpe3Ka Ha YUCIOBOI
IIPSIMOU.

BepxHue u HUKHUE TpaHU, TOUHbIE BEPXHUE U
HUKHUE TPaHU YUCIIOBBIX MHOXECTB. [[puHIIMIIBI
cyrpemMyma u uHpUMyMma.

2 |Tema 2. ®yHKIMH TIOJIrOTOBKA K 4
KOHTPOJIbHON

OCHOBHBIE BOITPOCHI: pabote

CooTtBeTcTBUA U OTOOpaKeHUS ((PYHKIIIH).
Crnoco06sl 3aanust yHkuuid. O6passl u
pooOpa3bl TOYEK M MHOXKECTB MPHU 3aJaHHOM
OTOOpPaKEHUH.

Kommno3zuiust GyHKimii.

O6patumocTtb QyHKIIMU U oOpaTHast QyHKIIUS.
Cropbekiusi, UHBEKIIHS, OUEKITHS.

16
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Uucnoble GYHKIIMU OJTHON AEHCTBUTEIBHOM
MepEMEHHOMN. YUeTHbIE, HEUETHBIE, TEPUOITUIECCKUE
¢byukiuu. O0nacTy Bo3pacTaHus U yObIBaHMUS,
AKCTpeMyMbl. MOHOTOHHBIE U OTPAHUYEHHBIE

GyHKIUY.

OcHOBHBIE JIEMEHTapHbIE (PYHKIIUU.
OnemenTapHble PyHKIUU. O0NACTh ONpEACIICHHUS.
MHOX€eCTBO 3HaYEHHU.

MHorousieHsl. JleJeHre MHOTOUJICHOB.
Pa3noxeHnne MHOTOWIEHOB HA MHOYKUTEIH.
PanimonanpHbie GYHKIIUU U IPOCTHIE APOOH.
Tpuronomerpuueckue u oOpaTHbIE
TPUTOHOMETPUYECKUE (DYHKIIUH.

Tema 3. [TocneqoBaTenbHOCTU U UX MPEEI

OCHOBHBIE BOPOCHI:

[TocnenoBaTenbHOCTH KaK (PyHKIIUU,
ONpEICIICHHBIE HA MHOKECTBE HATYPAJIbHbBIX YHCEI
WJIM €r0 HA4aJIbHOM OTpe3Ke. UuciaoBeie
MOCJIEA0BATEIBbHOCTH.

[TocnenoBaTenpHOCTH, 3aJAHHBIE PEKYPPEHTHO.
JInHeriHbIe pEKYPPEHTHBIE MOCIEA0BATEILHOCTH.
Apudmernueckue u TeOMETPUYECKUE MPOTPECCHUMU.
bunomuaneubie kKo3hduieHTs U hopmya
ounoma HeroToHa.

HepasencTBo bepnymnmu.

MOHOTOHHBIE TOCIEA0BATEIBHOCTH.
OrpaHuyeHHbIE 1 HEOTPAHUYECHHbIC
MOCJIEA0BATEIbHOCTH.

DKOHOMHYECKHUE TpUMepbl. JIUCKpeTHBIC
(¢burHaHCOBbBIE TOTOKH; (POPMYJIbI HAUKUCICHUS
MPOCTHIX U CIOXKHBIX MPOLEHTOB, (hopmyJia
aHHYHTETA.

17

TIOJTOTOBKA K
KOHTpPOJIbHON
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IIpenen nocnenoBaTeIbHOCTH. EAMHCTBEHHOCTH
MpeeIbHOTO 3HAYCHUS.

Bbeckoneuno majpie 1 OECKOHESYHO OOJIBIITHE
IIOCJIEIOBATEIIFHOCTH, ITOCJICIOBATEILHOCTH C
npeaeiamMmy +oo.

OrpaHM4eHHOCTh MOCIEA0BATEILHOCTH, UMEIOIIEH
npese.

ApudmeTnueckre CBOMCTBA MPEIEIIOB
rociyeoBarenbHocTerd. CBOMCTBA MPEAETOB,
CBSI3aHHBIC C HEPABEHCTBAMU.

Teopema 0 CyleCTBOBAaHHU IPEJI€Ia MOHOTOHHOM
OTPAHUYEHHOM MOCIIEI0BATEILHOCTH. TeopeMa «o
JIBYX MOJIALIEACKUX).

Yucino e

Tema 4. Ilpenen pynkuuu

OCHOBHBIE BOPOCHI:

[Tonstue npenena ¢pyuxuu no ['eitne n Komm.
[Ipenenst Ha 6ECKOHEYHOCTH U OECKOHEYHBIE
IIPEIEIIBI.

OIHOCTOPOHHUE MPEAEIIBI.

CpoiicTBa npeaenoB (PyHKIUU: JTOKAJIBHBIE,
apu(meTHyecKue, CBI3aHHbIE C HEPABEHCTBAMM.
3amMeHa IEPEMEHHBIX B IIPEJEIIE.

IIepBbIil 1 BTOPOU 3amMeyaTesIbHbIE IPEAEIIBI U UX
CJICJICTBHSI.

OkoHoMHueckue npumepsl. llpenensubie
3HA4YEHUS MapaMeTPOB B PA3IMYHbIX
HKOHOMUYECKUX U (PMHAHCOBBIX MOJAECIISAX
(popmyna aHHyHTETa, IPOU3BOICTBEHHBIE
byHKIUY, QYHKIMH TOJIE3HOCTH U AP.).

18
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[Tonsitue mpenena ¢yukiuu no ['eitne u Komm.
[Ipenenst Ha 6ECKOHEUYHOCTH U OECKOHEUYHBIE
IpeIebl.

OIHOCTOPOHHUE MPEAEIIBI.

CaoiicTBa npenesnoB PyHKIHUH: JTOKATIbHBIE,
apu(pMeTUYECKHE, CBSI3aHHbBIE C HEPABEHCTBAMHU.
3ameHa NepeMEHHBIX B MpEJEe.

[TepBrbIil 1 BTOPO 3aMeyaTeNIbHbIE TPEAECIBI U UX
CJIEJICTBHUSI.

DOxoHoMuyeckue npuMepsl. [IpenenbHbie
3HAYEHMS TAPAMETPOB B PA3INYHBIX
HPKOHOMUYECKUX U (DMHAHCOBBIX MOJIEIISAX
(bopmyna anHHyHTETa, TPOU3BOICTBEHHBIE
byHKIMH, PYHKIIUU TIOJIE3HOCTH U . ).
CumBoubl Jlannay (O-0-CUMBOIHKA).
OKBUBAJIEHTHOCTh (YHKIIHM.

Tabnuiia oCHOBHBIX SKBUBallieHTHOCTEH. CBOMCTBRA
OTHOILLICHUS SKBUBAJICHTHOCTH.

Hcnonb30BaHKe S3KBUBAJIEHTHOCTEN IIPH
BBIYMCJIEHUH TIPEJIEIIOB.

AcumnToThl pyHKIUU. Teopema o CylecTBOBaHUU

HAKTOHHOU ACUMOTOTEL

Tema 5. Ilonarue HenpepbIBHOW QyHKIUN
OCHOBHBIE BONPOCHI:

[TonsiTrie HEMIPEPHIBHOM (PYHKITHH.

Touku pa3pbiBa U UX KiaccuuKanus.
JlokanbHbIE CBOMCTBA HEMPEPBIBHBIX (PYHKIUI:
JIOKaJIbHASI OTPAHUYECHHOCTh HEMTPEPBIBHBIX
byHKIMM, COXpaHEHHE 3HAaKa HEMPEPhIBHOMN
byHKILIMEH, HETPEPHIBHOCTH CII0KHOU (PYHKIUU.

19
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HernpepbIBHOCTD 371€MEHTapHBIX (QYHKIIHM.
Teopema BeiiepmTpacca 06 OrpaHU4E€HHOCTH U O
JOCTH>)KUMOCTH TOYHBIX TPAHEW HEMPEPHIBHOM Ha
OoTpe3Ke QyHKITUH.

Teopema Kot 0 Hys1s1X HENpephIBHON (DYHKITUH.
Merton nenenus oTpe3ka Imorojam. 3ajaada
JOKIU3AIMHA KOPHEW C 3aIaHHOW TOYHOCTBIO.
Teopema bosbriano-Komm o mpoMexxyTouHom
3HAYEHUH HENPEPHIBHON (QYyHKIIUH.

Teopema o CyIecTBOBaHMU 0OpaTHOM
HEMPEephIBHONW PYHKIMHU K HEMPEPHIBHOM CTPOTO
MOHOTOHHOM (DYHKITUH.

DOxoHomuyeckue npumMepsl. ObpaTHbie QyHKIUN
crpoca U MpeaIoKeHu .

Tema 6. [lonarue npou3BogHON QyHKIMH U
nuddepenirana

OCHOBHBIE BONPOCHI:

Omnpenenenne MpoU3BOIHON (YHKITUH.
['eomeTprueCKA 1 SKOHOMUYECKUN CMBICIT
IIPOU3BOIHOM.

Brruncnenne npou3BOJHOM 110 ONPEAEIIEHHUIO.
Tabnuiia npou3BOIHBIX MPOCTEHIINX
AIIEMEHTAPHBIX (PYHKIIUH.

[IpaBuiia HaXOKAECHUS TPOU3BOIHOM.
[Ipou3BoHasE KOMITO3UIIUU (QYHKIIHIA.
3aMKHYTOCTb KJlacca 3JIEMEHTapHbIX (PYHKIUI
OTHOCUTENHHO TU(depeHIIUPOBAHUS.
[Ipon3BoHas mapaMeTpUIECKU 3aJaHHOU
byHKIHH.

[IpousBoaHast hyHKIMH, 3aJaHHON HESIBHO.
[IpousBogHast 00paTHOM HYHKIIHH.
Jlorapudmuueckasi IpoU3BOAHAS U DJIACTUYHOCTD
byHKIHH.

OnHOCTOPOHHME U OECKOHEUHBIE POU3BOAHBIE.

20
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KOHTPOJIbHOM
pabore




MD-21: Paboyas nporpamma aucuuminasl 51.0.07 «MaTtemaTuueckuid aHanms»

[Tonsitue nuddepennrpyeMoit GyHKINH U
nuddepennmana.

["'eomeTpuueckuii cmbica nuddepeniuana.
[Ipumenenue nuddepeniuana as
NPUOJIMKEHHBIX BBIYUCICHUH.

Teopema o CBSI3U NPOU3BOAHOMN U
nuddepeHpyeMont GyHKIINH.
NHBapuaHTHOCTH POPMBI 3aMUCH 1-T0
nuddepennmana.

Heobxoaumoe ycnoBue CyniecTBOBaHUS
skcTpemyma auddepenimpyemMont GyHKIANA
(Teopema depma).

Teopema Jlarpanxa 0 cpelHEM 3HAYCHUU U €€

cienctBus: GopMysia KOHEUHBIX MPUPAILICHHI.

Teopema Kowmm o cpeiHeM 3HaueHUM.

[IpaBuio Jlonurtaist pacKpbITUS
HEOIIPENECIEHHOCTEM.

DKOHOMUYECKHUE TPUMEPHI. 3a1a4U
MaKCUMU3ALNHN (PYHKIUU MTOJIE3HOCTH U
MUHHUMM3ALMHU 3aTpart (ciiydail oqHoMi
NEePEMEHHOI).

Tewma 7. [IpousBosHbie U nuddepeHnnans
BBICIINX MOPSAKOB, hopmyina Teinopa
OCHOBHBIE BOIIPOCHI:

[IpousBoansie u qudPepeHIranb BHICIINX
HOPSIKOB.

[TponsBoaHBIE N-TO MOPsIIKA TApAMETPUUECKU
3aJJaHHOW U HESBHO 3aJ]aHHOW (DYHKIIUH.
dopmyna JleltbHuma 1151 n-i TPOU3BOTHON
IPOU3BEICHUS IBYX (DYHKIIUA.

®opmyina Teinopa ¢ OCTaATOYHBIM YJIEHOM B
dopwme Jlarpanxka, B popme [leano.
EnuncTBeHHOCTH pescTaBienus Gopmynon
Teinopa.

MHorousiensl MakinopeHa OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIHIA.

JlocTaTo4yHbIE YCIOBHS SKCTPEMYMA.
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DKOHOMUYECKUE TPUMEPHI. 3a1a4n
MaKCUMU3ALHUHN (PYHKIHUH MTOJE3HOCTH U
MUHUMU3AIWU 3aTpaT (cirydait oqHOM
MIEPEMEHHOI1 ), MPOIOHKEHUE. Y TOUHEHHOE
MPaBUJIO0 CEMUJIECSTH.

Tema 8. [Ipunoxxenue auddepeHIraIbLHOTO
ucurcieHust GyHKIIUU OJHON TepeEMEHHOM
OCHOBHBIE BOIIPOCHI:

HccnenoBanue GyHKIIUU C TTOMOIIBIO
npou3BoAHbIX. MccnenoBanre pyHKIMU Ha
MOHOTOHHOCTB: OIIPe/IeJIEHEe MOHOTOHHOU
GYHKIMM U KPUTEPU MOHOTOHHOCTH
nuddeperpyeMoit GyHKIHIH.

HccnenoBanne GyHKIUU HA SKCTPEMYM:
HE00XOAMMOE YCIOBHUE KCTpeMyMa (Teopema
depma).

HccnenoBanue GyHKIUHU HA SKCTpeMyM: 1-e
JIOCTAaTOYHOE YCJIOBHUE KCTpeMyMa (B TEPMUHAX
M3MEHEHUS 3HaKa NEPBOM MPOU3BOIHON).
HccnenoBanue GyHKIUHA HA SKCTPEMYM: 2-€
JIOCTAaTOYHOE YCJIOBUU IKCTpeMyMa (B TEpPMUHAX
CTapILIUX MPOU3BOIHBIX).

[TonsiTME BBIMYKIOW (BOrHYTO!)
muddepenipyeMoit GyHKIMHU U TOYEK Meperuoa.
JlocTaToOyHOE yCIIOBUE BBITYKJIOCTH, JOCTATOYHOE
yCJIOBUE CYLIECTBOBAHMSI TOUKH Meperuoa.

DKOHOMUYECKHUE NMPUMEPHI. Boimykibie 3a1aumn
MaKCUMU3ALNKU (PYHKIHUU MTOJE3HOCTH U
MUHHUMM3AIMHU 3aTpart (ciiydail oqHON
NepEMEHHOMN )

TIOJTOTOBKA K
KOHTpPOJIbHON
pabote

Tema 9. HeonpeneneHHbli HHTETpal
OCHOBHBIE BOIPOCHI:
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[TonsiTue mepBoOOpa3HON U HEOIPEAECIEHHOTO
uHTerpaia GyHKIUH.

CBoliCcTBa HEONPEAECICHHOT O HHTErpaa.

Tabnuia HeonpeAeIeHHbIX UHTETPaIOB OCHOBHBIX
GyHKITUH.

3aMeHa IEPEMEHHON B HEOIPEAECIICHHOM
UHTErpare.

NuTerpupoBaHue Mo 4acTsiM.

WNuTerpupoBanue paiioHaIbHBIX (YHKIIHI:
MOHSTUE PALIMOHAIIBHON JpO0u, IpaBUiIbHAs U
HEIpaBUJIbHAs palMOHaIbHbIE JPOOH, BbIIEIECHUE
1[EJI0M YaCTH B HEMPABUIBHOU JPOOU, OHSITHE
MPOCTHIX IPOOEil.

HNuTerpupoBanne paioHaIbHBIX (QYHKIIHIL:
TEOpEMA O Pa3I0KEHUN HA MHOKHUTEIH
MHOTOYICHA C IECTBUTEIbHBIMU

KO3 PuImeHTaMu.

HNuTerpupoBanne palioHaIbHBIX (QYHKIIHIL:
TeopeMa O pa3ioKeHUH MPaBUIbHON JpoOu B
CYMMY MPOCTBIX APOOE.

HNuTerpupoBanne paioHaIbHBIX (QYHKIIHIL:
MHTErPUPOBAHUE MTPOCTHIX APOOE.

[ToHATHE palMOHATU3UPYEMOTO UHTErpaa.
HNuTerpupoBanue panmoHaIbHO-
TPUTOHOMETPUYECKUX (QYHKIIMM, YACTHBIE CITydyau
MHTETPUPYEMOCTH PAllMOHAIILHO-
TPUTOHOMETPUYECKUX (YHKIIHM.
HNHTerpupoBaHre HEKOTOPBIX KIAaCCOB
UPPALMOHANIBHBIX (PYHKIUH.

DKOHOMMYECKHE TPUMEPBL. 3a/1aua 0 HaXOXKACHUU
GyHKLIMY € 3aIaHHOM XapaKTePUCTUKON
U3MEHEHUs pocTa (HaceaeHusl, IPOU3BOICTBA
OPOAYKIMH U IP.), U3MEHEHUS LICHBI.

10

Tema 10. OnpeneneHHbIi HHTETpa
OCHOBHBIE BOIPOCHI:
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Omnpenenennbiii uurerpan. OnpeneneHue
OIpeNIeJICHHOr0 MHTerpana PuMana: moHatus
pa3OueHus, MEJIKOCTH pa30UeHUs, UHTETpaIbHOMN
CYMMBL.

Heobxoaumoe ycnoBue HHTErpUPYyEMOCTH
dbyukiuu. Kputepuit uHTETpupyeMoCTH B
TepMuHax cymm JlapOy.

[IpuMepbl HEUHTETPUPYEMBIX (QYHKITUH.

HekoTtopsie Ki1acchl MHTErPUPYEMBIX (DYHKITHIA:
MHTErPUPYEMOCTh HENPEPBIBHBIX (DYHKIUH,
UHTErPUPYEMOCTh MOHOTOHHBIX OIPaHUYEHHBIX
GyHKITUH.

Kpurepuit unterpupyemoctu no Jledery, nonsitue
MHOKECTBA MEPHI HYJIb.

[Ipumepsl BHIYUCIEHUS ONPEIEICHHBIX
MHTETrPaJioB MO OMpPEACIICHHUIO.

CBoiicTBa OINpeeNeHHbIX HHTErPajoB.
WuTerpain ¢ nepeMeHHbIM BEPXHHUM MPEJIETIOM U
€ro CBOMCTBA: YCJIOBHS HEMPEPHIBHOCTU U
nudPepeHpyeMoCTH.

Teopema o cyliecTBOBaHUH MEPBOOOPaA3HOI
HEMpePbIBHON (DYHKITUU.

®opmyna Hetotona-JlelOnuna.

DopMyJibl 3aMEHBI IEPEMEHHOU U
WHTErPUPOBAHUS 110 YACTSIM JJI ONPEICIIEHHOTO
WHTErpana.

DKOHOMUYECKHUE MTPUMEPBI. DKOHOMUYECKHUE
MOJIeJIU: YnCTas MpuBesieHHast cTouMocThb (NPV)
WHBECTUIINM B OECCPOYHOM CTyvae.

HekoTopsie NpuioKeHus onpeaeieHHOro

uraTernana ITmormans KPNUROTUHETHOU Thanmtenuu U
DKOHOMHMYECKUE TPUMEPBL. DKOHOMHYECKUE

MOJIEJIA: UHBECTUIIMU U KalUTall, YUCTast
npuBeqeHHas crouMocth (NPV) unBectunnii B
HEIMPEPHIBHOM CITyvae.

11

Tewma 11. HecoObcTBeHHBIN HHTETpa
OCHOBHBIE BOIPOCHI:
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OmnpeneneHue UHTErpalia OT HEOTPAaHUYCHHOM
byHKIIUN

DopMyITbl MHTETPATBHOTO UCYUCICHUS IS
HECOOCTBEHHBIX MHTETPAIOB HA KOHEUHOM
IPOMEKYTKE

HecoOcTBeHHBIE HHTETPAJIBI OT
HEOTPHUIATEIILHBIX HA KOHEYHOM TPOMEKYTKE
byHKIUH

Omnpenenenne HeCOOCTBEHHBIX HHTETPAIOB C
OECKOHEYHBIMH TIpeieTIaMi HHTETPUPOBAHUS

HecoOcTBeHHBIE HHTErpabI C
OECKOHEUHBIMHU TpeieIaMU UHTETPUPOBAHUS OT
HEOTPHULATENbHBIX (QYHKIUN

[Ipu3HAKK CXOIUMOCTH.
HNHuTerpainsbl, 3aBUCAIINE OT TAPaMETPOB.

12

Tema 12. MHoxecTBa U GyHKIIHH B N-MEPHOM
METPUYECKOM IIPOCTPAHCTBE

OCHOBHBIE BOIIPOCHI:

MHO»X€eCcTBO n-MepHBIX CTPOK R”n, ciioxeHune
CTPOK 1 YMHOXEHHUE CTPOK Ha BEIIECTBEHHBIE
YHCIIA.

Hopwma snementa B R”n, reomerpuueckas
WMHTEPIpPETALMS HOPMBI.

JlexapToBbI KOOPAUHATHI TOYEK MJIOCKOCTH U
npocTpaHcTBa. PaccTosiHue MeXy 3JIEMEHTaMH B
R”n, kak HOpMa UX Pa3HOCTH.

OxkpecTHOCTh TOUKH. OrpaHMYEHHBIE MHOXKECTBA.
BHyTpeHHue 1 rpaHUYHbIE TOUKHM MHOKECTBA.
['panunia MHOXeCTBa.

OTKpbIThIE, 3aMKHYTbIE MHOXeCTBa. KOMITaKkThI.
OTKpBITHIE U 3AMKHYThIE MHOKECTBA, 33/1aBA€MbIE
CHUCTEMaMH ypaBHEHUI U HEPABEHCTB.

25
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[TocnenoBaTenbHOCTH B RN 1 UX Npeebl.
OCHOBHBIE CBOMCTBA OTKPBITHIX U 3aMKHYTBIX
MHOECTB. XapaKkTepu3alus KOMIAKTOB.
DKOHOMUYECKHE pUMeEpHI. bromkeTHOE
MHO€ECTBO, TEXHOJIOIMYECKOE MHOKECTBO.
YucnoBble pyHKIUA MHOTUX TEPEMEHHBIX
(OMII). ITonsaTHE TUHUHN U TOBEPXHOCTEH YPOBHSA
OMIL.

Onementapasie PMII.

[Ipsimble 1 runepniaockocTy B R n. Beimykibie
MHOecTBa. Beinmykias 000104Kka MHOYKECTBA.
Teopembl 00 OTAETUMOCTH.

DKOHOMUYECKHE MpUMEpPbl. MHOTOMEPHBIE
SKOHOMHMYECKHUE MOJIEIIH.

13

Tewma 13. IIpenen n HenpepsiBHOCT PMII
OCHOBHBIE BOPOCHI:

[Ipenen OMII.

Teopema o cBs3u nipeaena OMII ¢ npenenamu ee
KOMITOHEHT.

[Ipenen nmo HaIpaBIEHUIO.

Teopema o BbIUMCIIEHUHU NIpeaena QYyHKIUU JBYX
MIEPEMEHHBIX B MOJIAPHBIX KOOPAUHATAX

Henpepsisasie ®MII.

HenpepsiBHOCTB 2n1eMeHTapHbIx OMIIL.
HenpepbiBHBIE KPUBBIE U TOBEPXHOCTHU, U UX
napaMeTpHu3aLni.

JIMHENHO CBSA3HBIE MHOXKECTBA.

JlokanbHble cBOMCTBA HenpepbIBHBIX OMIIL.
Teopema o0 mpooOpazax OTKPBITHIX U 3aMKHYTBIX
MHOECTB IIPU HENPEPHIBHOM OTOOPAKEHHH.
DKOHOMUYECKHUE TpUMEpPHI. [Ipon3BoICTBEHHbIE
¢bynkuun (Kob66a-lyrnaca, JleontbeBa u ap.),
GyHKIMH TOJE3HOCTH; OI0JKETHOE MHOKECTBO.
CpoiicTBa (pyHKIIU, HEIPEPHIBHBIX Ha
KOMITAKTHOM MHOKECTBE: Teopema Benepirpacca.
CpoiicTBa (pyHKIIUI, HETIPEPHIBHBIX HA
KOMIIaKTHOM MHOXECTBE: Teopema 00 o0paze
KOMIIAKTHOT'O MHOECTBA MPU HEMPEPHIBHOM
OTOOpaKeHHH.

OO6pa3 TUHEWHO CBSA3HOTO MHOXKECTRBA.

26
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DKOHOMUYECKHUE TPUMEPHI. JIOCTHXKUMOCTh
MAaKCHUMAJIBHBIX 1 MUHUMAJIBHBIX 3HAUEHUN
(GYHKLHI TOJIE3HOCTU IPU €CTECTBEHHBIX
OTPaHUYCHUAX

14

Tema 14. luddepennupyembie GMII
OCHOBHBIE BOTIPOCHI:

Yactasie npousBognbie ®MII.

OnactuyHocth ®MII no dpuxkcupoBaHHOM
IIEPEMEHHOM.

[Tonsitue nuddepennnpyemoit ®MIT; nepBsiit
nuddepenmman.

Heobxoaumoe ycnoBue auddepeHuupyemMocTu
OMII.

[Tpumeps! nuddepeHupyeMbix U
Heauddepenurpyembix GDMII.

JlocraTouHoe ycioBue
muddepenupyemoctu. Teopema o
muddepentpyemoctu cinoxaon OMII.

[IpaBumno Beruncnenus quddepenimana caoxxKHON
OMIL.

HNuBapuantHoCTh niepBoro auddepenimana.
[TonsATHE KacaTeIbHON MIIOCKOCTA U HOPMAJIbHOM
NpsIMOI K MOBEPXHOCTU YPOBHSI.
['eomerpuyeckuii cMbica nuddepeHuana.
['panueHT U €ero OCHOBHBIE CBOMCTBA.
IIpon3BoHAas 11O HAIIPABJIEHUIO.

Heobxoaumoe ycinoBue 3kcTpeMmyma
muddepennrpyemoit GMII.

[ToHsiTHE CTAaMOHAPHBIX U CEIJIOBBIX TOUCK.

DKOHOMHYECKHE puMepbl. THTEpnpeTanns
YACTHBIX IIPOU3BOJAHBIX IIPOU3BOJICTBEHHBIX
bynkuit. [Ipumep nponsBogHON
MIPOU3BOACTBEHHOM CIIOXKHOUN QyHKIINH (KamUTaI U
TPYJl 3aBUCST OT BpeMeHH ). [Ipon3BoacTBEHHbIE
GYHKIIUY ¥ QYHKIIMH MTOJIE3HOCTH CO CBOMCTBOM
CES.

DKOHOMHMYECKUE TPUMEPBI. 3a1aun
MaKCUMMU3AINH (PYHKIIMH MTOJIE3HOCTH U
MUHHUMH3aUUHU 3aTpart (ciayyait OMIT)

MOJITOTOBKA K
KOHTPOJIbHOI
pabote
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15

Tema 15. HacTHble IPOU3BOAHBIE U
nuddepennransl Beicux nopsakos OMII.
®opmyna Teiopa

OCHOBHBIE BOTIPOCHI:

Yactasie npousBognbie ®MII.

OnactuyHocth ®MII no dpuxkcupoBaHHOM
IIEPEMEHHOM.

[Tonsitue nuddepennnpyemoit ®MIT; nepBsiit
nuddepenmman.

Heobxoaumoe ycnoBue auddepeHuupyemMocTu
OMII.

[Tpumepst quddepeHIupyeMbIx 1
Hequdepennupyemorx GMII.

HocrarouHoe ycnoBue nuddepeHIupyeMOCTH.
DxoHOMHUYECKue TpuMepsl. HTepnperamms
YACTHBIX ITPOU3BOJIHBIX MIPOU3BOJICTBEHHBIX
¢byuxuit. [Ipumep nponsBogHON
MIPOU3BOACTBEHHON CIIOXKHOM GyHKIINU (KamUTaI U
TPY[l 3aBUCST OT BpeMeHH ). [Ipon3BocTBEHHbIE
GYHKIUU ¥ QYHKIMH ITOJIE3HOCTU CO CBOMCTBOM
CES.

Teopema o auddepeHIUPYEMOCTH CIIOKHOM
OMII.

28
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[IpaBumno BeruucieHus Auddepennnana cioKHON
OMIL.

NHBapuaHTHOCTH nepBoro auddepennmana.
[TonsTHE KacaTeIbHOU MIIOCKOCTH U HOPMAIBHOM
IPsMOI K TOBEPXHOCTU YPOBHSI.
["'eomeTpuueckuii cmbica nuddepeniuana.
['pagueHT ¥ ero OCHOBHBIE CBOMCTBA.
[Ipon3BoHAs MO HAIIPABJICHUIO.

Heobxoaumoe ycnoBue 3kcTpeMmyma
nuddepennupyemoirt GMII.

[ToHsiTHE CTAaIMOHAPHBIX U CEJIOBBIX TOUECK.
DKOHOMHWYECKHE MPUMEPHI. 3a1a4n
MaKCUMU3ALUHN (PYHKIHUU MOJIE3HOCTH U
MUHHUMH3aLUU 3aTpart (ciayyait OMIT).

YacTHble IPOU3BOAHBIE BBICIINX NOPAAKOB OMII.
Teopema 00 ycnoBuUsIX paBEHCTBA CMELIAHHBIX
MPOU3BOAHBIX.

Huddepenunan sroporo nopsiaka GMII.
Marpuna ['ecce.

JuddepeHnranibl BEICIINUX TOPSIIKOB.

®opmyna Tennopa g GMII ¢ ocrarounbIM
yieHoM B popme Jlarpanxka u B popme Ileano.

TocTaTouroe venorue akethemvma OMIT
DKOHOMMYECKUE TPUMEPBI. 3a1aun

MaKCUMU3ALNHU (PYHKIIUU MTOJIE3HOCTH U
MUHHUMM3ALMHU 3aTpart (Ciiydail HECKOIbKUX
NepPEMEHHBIX ), TPOIOJKEHUE.

OcHoBHBIE 3a71a4u O€3yCITOBHON ONTHMH3AIINH.
MeTon HaMMEHBIINX KBAJPAaTOB.

[TonsiTue 06 ypaBHEHUU PETPECCUH.
DKOHOMUYECKHE MPUMEPHI. 3a1auu
MaKCUMU3ALNHU (PYHKIUU MTOJIE3HOCTH U
MUHHUMM3ALMHU 3aTpart (Ciiydail HECKOIbKUX
NEepPEMEHHBIX ), TPOJIOJKEHUE; TUCKPETHAS 3a7ja4a
O MPOCTPAHCTBEHHOM ONTUMAJILHOM Pa3MEIICHUH
00BEKTOB (Mara3uHoB, CKJIAJIOB U T.1.),
HKOHOMETPHUUECKUE MPUIOKEHUS (YPAaBHEHHE
JTUHEWHOM PETPECCUM).

16

Tema 16. Hessno 3aganasie ®MII u oToOpaxeHus
OCHOBHBIE BOIIPOCHI:
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[ToHsaTHE HESABHO 3aJaHHON (PYHKIIHH.

Teopema o CylIeCTBOBAaHHH, HEPEPHIBHOCTH U
nuddepeHpyeMoCcTH HEIBHOW (QyHKITUH,
3a/1aBaeMoOil OJTHUM ypaBHEHUEM (cxema
JTIOKa3aTeIbCTBA).

[TonsaTHre HESABHO 3aJJaHHOM BEKTOPHOM (DYHKIIUU U
TeopeMa 00 e€ CyIIeCTBOBAHUH U
nuddepennmpyemoctu (0€3 J0Ka3aTEIbCTBA).
Bbluncrienye 31acTUYHOCTH HESIBHO 3aJJaHHBIX
GyHKITUH.

Teopema o ri1aaKoi 3aBUCUMOCTU 0€3yCIIOBHBIX
HKCTPEMYMOB OT [1apaMETPOB.

Teopema 06 orubaroriet 1151 6€3yCI0BHBIX
HKCTPEMYMOB.

Teopema o riaaKoil 3aBUCUMOCTH 0€3yCIIOBHBIX
DKCTPEMYMOB OT ITApaMETPOB.

Teopema 06 orubaromieit 11t 0€3yCI0BHBIX
DKCTPEMYMOB.

DKoHOMUYECKHUE TpuMepsl. [IpumMep HesiBHOM
IIPOU3BOJCTBEHHON (DYHKIIMH U €€ YaCTHBIX
IIPOU3BOAHBIX, JIACTUYHOCTD 3aMEIICHUS.
[TonsiTue perynsgpHOro oToOpaxeHus U TEopeMa o
CYLIECTBOBAHHUH JIOKAJIbHO OOPATUMOI0
OTOOpPaKEHHUS.

VY ¢a0BUA 3aBUCUMOCTH CUCTEMBI YU CIIOBBIX
byHKLIMH.

DKOHOMHYECKHE pUMepbl. Moens
HAILMOHAJIBHOTO J10X0/a, 00paTHBIE 3aJJa4l B
MOJEJIAX PBIHKA.

Onuoponnsie pyHKIHH. OTHOPOIHOCTHh YaCTHBIX
MIPOU3BOAHBIX OJTHOPOJTHON (DYHKITUH.

Teopema Ditnepa 06 0THOPOAHBIX QYHKIIHSIX.
Kpussbie DHrens ajist oqHOpOAHOW PYHKITUN
MOJIE3HOCTH.

[ToBepXHOCTH yPOBHS OJJHOPOJIHBIX (DYHKIIUH.
DxoHOMUYecKue npumepsl. [IponsBoacTBEHHAS
bynkuust Ko66a-/lyrnaca. [Ipunoxxenus
OJTHOPOJIHBIX (PYHKIIUN B TEOPUHU TOTPEOICHHUSI.
Onnopoausie CES-dynkuuu.

17

Tewma 17. 3amaun Ha yCIOBHBIN AKCTPEMYM
OCHOBHBIE BONPOCHI:

30
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3amaya Ha yCIIOBHBIN IKCTPEMYM MJisi DYHKIIUU
MHOTHMX [I€PEMEHHBIX: ONPEEICHUE TOUYKH
YCJIIOBHOT'O 3KCTpeMyMa (DYHKIIMHM MHOTHX
MEPEMEHHBIX [IPU HAJUYUH CBSI3EU B BUE
PaBEHCTB.

MeTon noACTaHOBKU pEIICHUS 3a/1auu Ha
YCIIOBHBIN 3KCTPEMYM.

Meton muoxwutenent Jlarpanxa.

HeoOxonumMoe ycinoBue CymecTBOBaHUS
YCJIIOBHOT'O SKCTpeMyMa it iuddhepeHupyemMoit
bynkuun u quddepeHupyeMbrx GyHKIUN
YpaBHEHUM CBA3H.

DKOHOMUYECKHUE MPUMEPBl. JKOHOMUYECKUI
CMBbICIT MHOkUTENeH Jlarpanxka. [IoHsTHE TEHEBBIX
1eH. 3a7a4yd ONTUMH3AIMU B SKOHOMUKE.
JlocTaTouHOE YyCIIOBUE CYIIECTBOBAHUS YCIOBHOTO
KcTpemyMa st AuddepeHuupyemMont GyHKIUU U
muddepeHIMpyeMbIX GYHKIUN YpaBHEHUH CBSI3U.

HaxoxneHnre HauOoIbIIero 1 HAMMEHBIIIETO
3HAYEHUN HETIPEPHIBHOW (PYHKIIMU HAa KOMITAKTE,
METO/1 MapaMeTPU3aLK TPAHULL.
DKOHOMMYECKHE MPUMEPHI. 3a/1a4u BbIOOpa
TOBapOB, MAaKCUMH3UPYIOMIETO (QYHKIIHIO
MOJIE3HOCTH MPHU O0JKETHOM OTpaHUYCHUU;
JIBOMCTBEHHAs (XMKCUAHCKasl) 3a/1a4a
MUHHUMM3ALMY 3aTpaT NOTpeOUuTeNns Ha
npuoOpeTeHue Habopa Oiar npu ycloBUU
OTrpaHUYEeHUI CHU3Y Ha MOJIE3HOCTh Ha0OPOB,
cpoc XUKca; 3a/laya MUHUMU3AIUU U3JIEPKEK
pH 3aJJaHHOM 00beMeE BBIITYCKA MPOAYKIIUH.
3aBUCHUMOCTD O€3YCIOBHBIX M YCIOBHBIX
HKCTPEMYMOB OT [apaMeTPOB.

Teopema 06 orubaroieit 11t yCI0BHBIX
KCTPEMYMOB.

18

Tema 18. Boinykiibie MHOXkecTBa 1 @MII B
METPUUYECKOM MTPOCTPAHCTBE

OCHOBHBIE BOIIPOCHI:

31

pabora ¢
JIUTEPATypOH,
YTEHUE
JIOTIOTHUTEIEHO
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DneMeHTHI BBIMYKIO0ro aHanusa. CBoiicTBa
BBIMTYKJIBIX (BOTHYTHIX) (DYHKIIMI: O BBITYKJIOCTH
00JIaCTH ONpeeIeHus], O BBITYKIOCTH
MOJIOKUTENBHON JTUHEHHON KOMOMHAIUN
BBINYKJIBIX (YHKLHMA, O HEIPEPHIBHOCTH
BBIMTYKJIBIX YHKIIUH, 0 MAKCUMyMe (MUHUMYME)
BBITTYKJIBIX (BOTHYTBIX) (PYHKIIHIA.

Kpurtepuu BbITYyKIOCTH HENPEPHIBHO
nuddepeHpyeMont GyHKIINH.

DKcTpeMalibHbIe CBOMCTBA BBIMTYKIIBIX (QYHKITUH.
DKOHOMHWYECKHUE MPUMEPHI. BrIMyKJIbIE 3aa4U B
HKOHOMHUKE.

3aga4yu ONTUMHU3ALUU C OTPAHUYEHUSIMU TUTIA
HEPABEHCTB.

VYcenosus Kapyma — Kyna — Takkepa.
DKOHOMUYECKUE TPUMEPHI.

Brimykiibie 3aga4u B SKOHOMHKE (MIPOJOJKEHHE).

MeTon onopHBIX BEKTOPOB B 3a/1a4ax
KPEIUTHOTOCKOPHUHTa (pElIEHUE 3a/1a4H ).

W JIUTEPATYPBI,

MOJTOTOBKA K

KOHTPOJIBHOM
pabote

19

Tema 19. KpatHble nHTETpassl

OCHOBHBIE BOPOCHI:

Kparnsie naTerpasisl. MoTuBanus BBEACHUS
KPaTHOTO MHTErpajia: TeOMETPUUECKUE U
HKOHOMUYECKHUE 3a/1aUu.

[ToHATHE N3MEPUMOTO MHOKECTBA U €T0 MEPHI B

R”n (meps1 XKopaana), cBoiictBa Mepsl JKopaana.

ITonaTHEe MHOXECTBA MepPBI HYJIb. Kpurepuii
U3MEPUMOCTH MHOKECTBA.

[ToHATHE KPATHOrO UHTErpaAJIA 110 U3MEPUMOMY
MHOKECTBY (pa30MeHne MHOXKECTBA, MEITIKOCTh
pa30ueHusi, BHIOOpKa TOUEK B pa30ueHUH,
UHTErpajibHas CyMMa).

Kpurepun nHTErpupyemMoCTH, KI1acChl
UHTETPUPYEMBIX QYHKITUH.

CBoiicTBa KpaTHBIX UHTErPAJIOB.

BolunciieHre KpaTHBIX UHTErPaJIoB C IIOMOILBIO
OBTOPHBIX. [Ipumepsl.
3ameHa IepEMEHHBIX B KPATHOM UHTETpaJIe.

32

MOJTOTOBKA K
KOHTPOJIbHOU
pabote
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DKOHOMUYECKUE MTPUMEPBI. DKOHOMUYECKHUE
3aaun (00BEM BBIITyCKa MIPH 3aIaHHOM
IPOCTPAHCTBEHHOM MJIOTHOCTU Pa3MEILEHUS
MIPOU3BOJICTBA, 00bEeM TpadrKa MpHU 3aJaHHOMN
IJIOTHOCTHU paclpeieNICHUs: NICTOYHUKOB U T.J.)

20

Tema 20. HucnoBblie psibl

OCHOBHBIE BOIIPOCHI:

Hucnosele psiabl. YaCTUYHBIE CYMMBI, CXOJIUMOCTb
psna u ero cymma. Heobxoaumoe ycioBue
CXOJIMMOCTH U €ro orpuuanue. [ Ipumepsr.
CBONCTBa CXOAIINXCS YACIOBBIX PSIIOB.
Kpurepnii Ko cxoauMocTH YMCI0BOTO psifia U
€ro OTpULIAaHUE.

["apMoHMUYECKUY PAL.

AOcCoI0THAs ¥ yCIOBHAS CXOAUMOCTD PSJIOB.
[Ipu3Haku CXOAUMOCTH PSIIOB C
HEOTPUIATEIIbHBIMU YJICHAMU: IPU3HAK
OTPAHUYEHHOCTH, MPU3HAKHU CPABHEHUS,
WHTErpalibHbIN pu3HakK, npuszHak Jlamamobepa,
paauKaibHbIN Tpru3HaK Komm.

3Hakouepenyromuecs psaasl, npuzHak Jleitouua,
OLICHKA OCTaTKa.

DKOHOMHUYECKHE MPUMEPHIL. 3a7a4a O HAXOXKIECHUU
PBIHOYHOM IIeHbI OECCPOYHOM oOHUranuu. 3agada
00 OlLIeHKE MPUOBLIN OT MHBECTHUIIHI

TIOJTOTOBKA K
KOHTpPOJIbHON
pabote

21

Tema 21. @yHKUMOHAIBHBIE PSIbI

OCHOBHBIE BOIIPOCHI:

DyHKIMOHAIBHBIE ITOCIIEI0BATEILHOCTH U PSIBIL.
[ToToueyHasi, Ha MHO’KECTBE U paBHOMEPHAsI
CXOJUMMOCTH TIOCJIEIOBATENBHOCTEN U PAIOB.
VYcaoBus paBHOMEPHOM CXOAMMOCTH
(byHKIIMOHANBHBIX PSJIOB, MpU3HAK BelepmTpacca.
CBolicTBa paBHOMEPHO CXOJSALIUXCS PSIIOB:
HEIMPEPBIBHOCTh CYyMMBI, IOWIEHHOE
UHTETpUpOBaHue U U epeHInpoBaHue.

Crenennble psaabl. Teopema Abens. Paguyc
cxoauMocTH, popmyia Komm-A namapa.
PaBHOMEpHast CXOMMOCTh CTENIEHHOTO psijia, €r0
mudGepeHIPyEeMOCTh U HHTETPUPYEMOCTb.

33

MOJTOTOBKA K
KOHTPOJIbHOM
pabote
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Psn Teiinopa. YcioBust nmpeacTaBUMOCTU (DYHKITUU

cBouM psigoM Teimnopa.

Paznoxxenue amemMeHTapHbIX QYHKIIUN B Pl
Teinopa. [Ipumepsr.

[IpunoxeHus psAaoB K NPUOIHKEHHBIM
BBIYHCIICHUSIM.

22

Tema 22. OCHOBHBIE OHSTHUSL TEOPUU
nuddepeHnanbHbIX YpaBHEHUN

OCHOBHBIE BOIIPOCHI:

OcHoBHBbIE MOHATHS AU(dEepeHIIUATBEHBIX
YPaBHEHHIA.

VYpaBHEeHUS ¢ pa3IesIOIIUMUCS NEePEMEHHBIMH.

OCHOBHBIE OIIpeICIEHUSI TEOPUU

b depeHIMaIbHbIX YpaBHEHUH, (ha30BbIe
IPOCTPAHCTBA, BEKTOPHBIE TOJISl, HHTETPAIbHBIC
TPACKTOPHUHU.

Meton pa3nieneHus mepeMeHHBIX.
[Ipocreiimiast Moaenb GUPMBI.

TIOJTOTOBKA K
KOHTpPOJIbHON
pabote

23

Tema 23. Iuddepenunanbubie ypaBHEHUS
NEPBOTO NOPSIJIKA, pa3pELICHHBIE OTHOCUTEIBHO
IIEPBOU IPOU3BOJHOMN

OCHOBHBIE BONPOCHL:

JIuneiinelie ypaBHeHus. Moaens Manbryca.
CymiecTBOBaHME U €JUHCTBEHHOCTD PEIICHUS
YPABHEHUM NIEPBOTO MOPSAKA.

VYpaBHeHue B noaHbIX Audpepennmanax
[Ipumeps! ypaBHEHUN IEPBOTO MOPSJIKA,
pa3pelIEeHHBIX OTHOCUTENIBHO MTEPBOM
IIPOU3BOIHOM.

JInHelHbIE HEOHOPOIHBIE YPABHEHUS.
Ypasuenue bepnyim.

YpaBHenue Pukkartu.

Mogens Comnoy.

YPaBHeHI/IH IMOopsAAKa BBIIIC IICPBOro, CBOAAINCCA

K YPaBHEHUSIM IEPBOTO MOPsIKa (METOIBI
MOHWKEHUS TIOPSIAKA).

MOJTOTOBKA K
KOHTPOJIbHOU
pabote

24

Tewma 24. JIluneitnsie nuddepeHuaibHbie
ypaBHEHUS N-TO TOPSIKA

OCHOBHBIE BOIIPOCHI:

34

MTOJITOTOBKA K
KOHTPOJIbHOM
pabore
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JInHenHbIle ypaBHEHUS N-TO HOPSAKA.
JInHelHbIe OJTHOPOIHBIE YPABHEHUS N-T'O MOPSAKA
C IOCTOSTHHBIMU K03 (PUIIMeHTaMU.

JIluHeiiHasi 3aBUCUMOCTD U HE3aBUCUMOCTD
pewenuid. [IpocTpancTBO pemieHui, pa3MepHOCTh
u 6a3uc. Onpexaenurens BpoHckoro.
Heonnoponnsie ypaBHEHUs, METO]I BapUaIlUU
MPOU3BOJIBHBIX TOCTOSIHHBIX, YPABHEHHUSI CO
CITCLIMAJIbHOM MTPABOM 4aCThIO.

25

Tema 25. JInHEWHBIE CUCTEMBI
nuddepeHanbHbIX YpaBHECHUN

OCHOBHBIE BOIIPOCHI:

JIuneliHbie cucTeMsl. JINHEHHBIE OTHOPOIHBIE
cucteMbl nuddepeHnaIbHbIX YpaBHEHUHN C
MOCTOSIHHBIMH KO3((ULIMEHTaMHU.
DOKCMOHEHTA MATPHIIBI.

OcHOBHas TeopeMa TEOPUU JTUHEUHBIX YPABHEHUI
C MOCTOSIHHBIMU KO3 (ULIHEHTAMU.
dopMynHpOBKa TEOPEMBI O KOPJAHOBOI
HopMasibHOU (hopme matpuiisl QKHD).
Boluncnenne MaTpuibl SKCIIOHEHTHI B ClIydae
KpaTHBIX COOCTBEHHBIX 3HAUEHUI, PACCMOTPEHUE
pasynuHbIX cinydaes, koraa JKH® conepxur onny
WJIM HECKOJIBKO KOPAAHOBBIX KIIETOK.

BriBoa hopmyn pereHus st CHCTEM BTOPOTO U
TPETHETO MOPSAKOB.
Mopenb BeIpaBHUBAHUS LICHBI 110 YPOBHIO aKTHUBA.

TIOJTOTOBKA K
KOHTpPOJIbHOH
pabote

26

Tewma 26. Teopus ycTOMUMBOCTH

OCHOBHBIE BONPOCHL:

Teopust yCTOMYMBOCTH. Y CTOMYUBOCTD MOJIOKECHUS
paBHOBecus 10 JIAyHOBY.

AcuMITOTHYECKAS YCTOMYUBOCTD.

Oyukuus JlsmyHoBa, TeopeMa 00 yCTOMYMBOCTH
M0 MEPBOMY MPUOIMKEHHUIO.

Knaccudukanus moaoxxeHuit paBHOBECHS
JIMHENHOW OJTHOPOJHOU CUCTEMBI BTOPOIO
HOpsIZIKA.

35

TIOJITOTOBKA K
KOHTPOJIbHON
pabore
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Hennnelinbie aBBTOHOMHBIE CUCTEMBI BTOPOTO
MOPSAKA, IMHEAPU3ALHS CUCTEM, IPUMEHEHUE
TeopeMbl JIsmyHOBa 00 YCTOMYUBOCTH IO TIEPBOMY
NPUOJIMKEHUIO 1J1s1 OIIPEIeNICHUS TOBEICHUS
PEILIEHHS B OKPECTHOCTH MOJIOKEHUS PABHOBECUS
HEJIMHEWHOW CUCTEMBI.

Monenb Bonereppsi-JIoTku.

27

Tema 27. Pa3HOCTHBIE YpaBHEHUS IEPBOTO
IOpsiAKa

OCHOBHBIE BOIIPOCHI:

Pa3HocTHBIEC ypaBHEHUS IEPBOTO NOPSIKA.
OcHOBHBIE OIpeeneHus. 3agadya
Komm.JInHenHbIe pa3HOCTHBIE YPaBHEHUS U
CUCTEMBI C ITIOCTOSIHHBIMU BEILIECTBEHHBIMU
K03 PuULIEHTaMHU.

JInHenHoe ypaBHEHUE MIEPBOTO MOPsAKa C
NEPEMEHHBIMU KO3PPUITUECHTAMH.

Merton Bapuauy noCTOSSHHOM.

JInHeliHOE OTHOPOAHOE PA3HOCTHOE YPABHEHUE N-
ro nopsanka. [IpoctpanctBo pemenuit, 6a3uc u
pa3mepHocTh. OO11ee penieHrue 0JHOPOIHOTO
Pa3HOCTHOT'O YPABHEHUE N-T'O MOPSIAKA.

JInHeHOe HEOTHOPOTHOE YPABHEHUE CO
CIIELIMAJIbHON ITPABOM YacCThIO.
Mopens Camyanbcona-Xukca.

MOJITOTOBKA K
KOHTPOJIbHOI
pabote

28

Tema 28. YCTOMYMBOCTD MOJ0KEHUS PABHOBECHUS
Pa3HOCTHBIX YPaBHEHUH U CUCTEM Pa3HOCTHBIX
YpaBHEHH I

OCHOBHBIE BOPOCHI:

JIuHeliHas O4HOPOIHASI CUCTEMA PA3HOCTHBIX
ypaBHeHu#. [IpocTtpancTBO peliennii 0a3uc u
pa3zmepHocThb. O0111ee pereHne CUCTEMBI
Pa3HOCTHBIX YPaBHECHUM.

36

MOJTOTOBKA K
KOHTPOJIbHOM
pabote
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HeonHnopoiabie cucTemsl.

[IpocTpaHcTBO penieHnit 6a3uc u pa3MepHOCTb.
OO11ee penieHnue CUCTEMbI Pa3HOCTHBIX
YpPaBHEHHIA.

HeonHopoiHbi€ CUCTEMBI.

MeTton Bapualiv 1 METOJ UCKITFOUEHUS.
JlnnaMuueckast MOJIesIb MEXOTPACIEBOT0 OanaHca.

Y CTOWYHUBOCTh MOJIOKEHHS] PAaBHOBECHS
Pa3HOCTHBIX YPABHEHUN U CUCTEM Pa3HOCTHBIX
YpPaBHEHHIA.

[ToHsiTHE YCTOMYMBOCTH PENICHUI PA3HOCTHBIX
YPABHEHHUU U CUCTEM.

Heobxoaumble v 1OCTaTOYHBIE YCIOBUS
YCTOWUYHUBOCTH PEIICHUN JIMHEUHBIX PA3HOCTHBIX
YPaBHEHUH U CUCTEM C IOCTOSIHHBIMHU
BEILIECTBEHHBIMU KOA(DPUIIUEHTAMHU.
@opMyJIMPOBKA TEOPEMBI O CYLIECTBOBAaHUH
YCTOMYUBOIO MOJIOKEHUS PABHOBECHS
HEJIMHEWHOT0 aBTOHOMHOT'O Pa3HOCTHOTO
YPaBHEHMS MIEPBOrO MOPSIKA.

[Iprmepsl pa3HOCTHBIX YPABHEHUN B DKOHOMUKE U
CBS3b C NOHATUEM YCTOMYMBOCTH
(mayTrHOOOpa3Hasi MOJIeIIb PHIHKA)

HToro 75

7. ®OH/ OLEHOYHBIX CPEICTB ISl IPOBEACHUA MPOMEKYTOUYHOM aTTeCTANNN
00y4arOIUXCH 10 AUCHUILIHHE (MOLYJII0)

7.1. IllepeyeHb KOMIIETEHIMI ¢ YKa3aHUEM 3TANoOB UX (opMUPOBaHMSA B MpoLecce
O0CBOEHHUs1 00pa30BaTEJIbHON MPOrpaMMbl

Heckpun O1ieHOYHBIE
Komnerenuuu
TOPBI cpeacTBa
YK-1
3uarp OCHOBBI MAaTEMaTHYCCKOI'0 aHAIM3a, HEOOXOUMBIC JIJIs
KOHTPOJIbHAS
pemenns s3xkoHoMuueckux 3amad (YK-1.1, YK-1.2, YK-1.3, p6
abora
VK-1.4, VK-1.5) p

37
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YmMmeTh

MPUMEHSATH METOJbl MATEMATHUYECKOTO aHAIN3a U TEOPUU
nuddepeHanbHbIX YpaBHEHUHN ISl peIICHUS
SKOHOMMYECKUX U yrpaBiieHueckux 3aaad (YK-1.1, VK-
1.2, VK-1.3, YK-1.4, YK-1.5)

KOHTPOJIbHAS
paboTta

Baagern

HaBBIKAMU MPUMEHEHHSI COBPEMEHHOTO MaTeMaTHYECKOTO
MHCTPYMEHTApHUs JJIsl pEICHUS] SKOHOMUYECKUX U
ynpasienueckux 3aga4d (YK-1.1, YK-1.2, YK-1.3, VK-1.4,
VYK-1.5)

3a4€T, DK3aMCH

OIIK-2

3HaTh

OCHOBHbIE 0a30BbIE OHATHUS U ONPENIETICHUS TEOPUH
MHO3KECTB, TEOPUH NMPEENIoB AUPPEepeHIIHMATBHOTO U
MHTETPAJIbHOTO UCUUCIICHUS, TEOPUU PSIIOB, TEOPUU
0OBIKHOBEHHBIX AU depeHnnansubix ypasuenui (OITK
2.1); ocHOBHBIE CBOMCTBA MOCJIEA0BATEIILHOCTEH,
DJIEMEHTAPHBIX (PYHKIIUN, YUCIOBBIX, PYHKIIMOHATHHBIX,
creneHHbIX psaoB (OIIK 2.1); meToabl
ACCUMITOTHYECKOTO U AKCTPEMAJIbHOTO aHau3a QyHKIUN
Y TIOCJIEIOBATEIBHOCTEN, METO/IbI IOMCKA UHTETPAJIOB U
npou3BoaHbIX (OIIK 2.1); TeopeTnueckne 0CHOBBI
pemenus AuddepeHnanbHbIX YPaBHEHUN U CUCTEM
nudpepeHInaTbHBIX YPABHCHHM, THHEHHBIX PA3HOCTHBIX
YpPaBHEHUH U CUCTEM C OCTOSIHHBIMU BEIIECTBEHHBIMU
Kod(purmeHTaMu U uccae0BaHUs BOIIPOCOB
ycroitunBoctu (OIIK 2.1)

KOHTPOJIbHAS
pabora

YmMmerhb

CTPOUTHh MAaTEMaTUYECKUE MOJIEIIN OCHOBHBIX CUCTEM U
nporeccoB B 3koHOMUKe U ynpasienuu (OIIK 2.1);
pemath 3a1a4n, GopMyIHpyeMble B Pa3HBIX paszenax
MaTEeMaTHYeCKOT0 aHaIM3a U Teopu AuddepeHInaIbHbIX
YpaBHEHHUM, ¥ OLIEHUBATh TOYHOCTb MOJIYYaEMbIX PEIICHUN
(OIIK 2.1); monp30BaThCs COBPEMEHHOM BHIYMCIUTEILHON
TEXHUKOU B 00beMe, HEOOXOIUMOM JIJISl pEeLIeHUS
omnpeneneHHoro Habopa yueOHbix 3amad (OI1K 2.1)

KOHTPOJIbHAs
pabota

38
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Baagers

METOJMKON MOCTPOEHUSI, aHATIN3a U TPUMEHEHUS
MaTeMaTHYECKUX MOJIEJIeH JJIsl OLEHKH COCTOSIHUS U
MIPOTHO3a Pa3BUTUS SKOHOMHYECKHX SBJICHHUH U MPOILIECCOB
(OIIK 2.1); TexHUKaM1 CYMMUPOBAHHUsI WICHOB psijia,
MIOKCKA SKCTPEMyMa, MMOMCKa aCUMITOT, TIOUCKA
WHTETPAJIOB ¥ TIPOU3BOIHBIX, PEIICHUS OOBIKHOBEHHBIX
nuddepennmnansaeix ypaBuenuit (OITK 2.1).

3a4€CT, DK3aMCH

7.2. Onucanue nokaszareJieid ¥ KpUTepreB OLIEHNBAHUS KOMIIETEHIIUI HA
Pa3JIMYHBIX 3TanaX UX ()OPMUPOBAHUSI, ONMCAHUE IIKAJ OLlEeHUBAHUS

YpoBHU cHOPMUPOBAHHOCTH KOMIIETEHITUN

OHCHO‘IHBIG KomnereHTHOCTH ba3oBblil ypoBeHb Hloctatorbri Boicokuil ypoBeHb
CpeacTBa Hec(hopMHpOBaHa KOMIIETCHTHOCTH YPOBCHb KOMIIETEHTHOCTHU
KOMIICTCHTHOCTH
KOHTpoJibHas pabota|1-59% 60 -69% 70-89% 90-100%
MIPaBUIIBHBIX MpaBUIIBHBIX MPaBUJIHLHBIX MPABUIIBHBIX
OTBETOB OTBETOB OTBETOB OTBETOB
3a4eT 1-59% 60 -69% 70-89% 90-100%
MPaBHIbHBIX MPaBUJIbHBIX MPaBUWIbHBIX MPaBUWIbHBIX
OTBETOB OTBETOB OTBETOB OTBETOB
IK3aMeH He packpsiT Teop. BompoCH Pabota PaboTa BeImonHEHA
MTOJIHOCTBIO HU PACKpPBITHI C BBITIOJIHEHA C MOJIHOCTBIO,
OJIH TEOp. 3aMeYaHUusIMH, HECYIIECTBEHHBIM |0(hOopMIIeHA TTO
BOIIPOC, OJTHAKO JIOTHKA Y 3aMEUaHUsIMHU  |TpeOOBaHUAM
MPaAKTUYECKUE coOIroIeHa.
3a1aHUs He [Ipaktnueckoe
BBITIOJTHEHBI WJIM  |3a/1aHUE
BBITIOJTHEHEI C BBITIOJTHEHO, HO C
rpyOBIMU 3aMeYaHUsAMMU:
omuOKaMu HaMEUeH X0/
BBITIOJTHEHUS,
OJIHAKO HE TIOJIHO
PaCKpBITHI
BO3MOYKHOCTH
BBITIOJTHEHUS

7.3. TunoBble KOHTPOJIbHBbIE 32IAHNS WJIH HHbIE MATEPHAJIbl, HEO0OX0AUMBIE 115
OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH,
XapaKTepU3yIIMX ITanbl (JOPMUPOBAHUA KOMIIETEHIMH B NpoLecce 0CBOCHUSA
o0pa3oBaTe/IbHOI NPOrpaMMblI

39
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7.3.1.1. [IpumepHbIe 3aJaHUSA 111 KOHTPOJIbHOI padoThI
(1 cemecTp OPO)

1.IlpumepHsble 3a1anus 151 KOHTPOJIBHOM paboThI puBeneHbl B [Ipunoxxenuu

7.3.1.2. [IpumepHbIe 3aJaHUS 111 KOHTPOJIbHOI padoThI
(2 cemecTp ODPO)

1.IlpumepHsble 3a1anus 151 KOHTPOJIBHOM paboThI npuBeneHbl B [Ipunoxxenuu

7.3.2. Bonpocsl K 3a4eTy
(1 cemecTp OPO)

1.MHOXkecTBO n-MepHBIX CTpOK RN, croxkeHne CTPOK M YMHOXKEHHE CTPOK Ha
BEILIECTBCHHBIC YUCIIA.

2.Hopwma snemeHnTa B R”n, reomerpuueckas HHTEpIpETALUs HOPMBI.

3.JlekapToBbl KOOpAMHATHI TOYEK IUIOCKOCTM W NIpPOCTpaHCTBA. PaccrosHMEe MeExIy
aneMeHTamMu B R”'n, Kak HOpMa X pa3HOCTH.

4.0xpecTtHOCTh TOYKH. OTpaHWYEHHBIE MHOKECTBA. BHYTpEeHHUE M IpaHUYHBIE TOYKH
MHOX€ECTBA. | paHnIIa MHOXKECTBA.

5.0TKpbIThIE, 3aMKHYThIE MHOKECTBA. KoMIakThel. OTKPBITHIE U 3AMKHYThIE MHOKECTBA,
3a/laBacMble CHCTEMAMM YPAaBHEHHI M HEPABEHCTB.

6.1TocnenoBarensHOCTH B R™n 1 ux mpeaensl.

7.0OCHOBHBIE CBOHCTBAa OTKPBITBIX M 3aMKHYTBIX MHOXECTB. XapakTepHU3alus
KOMITAKTOB.

8. DKOHOMMYECKUE NPUMEPBI. BIOI)KETHOE MHOKECTBO, TEXHOJIOTMYECKOE MHOKECTBO.

9.Yucnossie GpyHKIMK MHOTUX iepeMeHHBIX (OMIT).

10.ITonsiTue nuHuii 1 noBepxHocteil ypoBHs OMII.

11.9nemenrapubie ®MII.

12 Ilpsimbie u runepruiockoctd B R™N. Beimykibsie MHOkecTBa. Beimyknas o6ojouka
MHOKecTBa. Teopembl 00 OTIETUMOCTH.

13.9xoHOMMYECKHE TpUMEPBL. MHOTOMEpPHBIE SJKOHOMUYECKUE MOJEIIH.

14 Ilpenen ®MIL.

15.Teopema o cBsizu npenena ®MII ¢ npeaenamu ee KOMIOHEHT.

16.1Ipenesn 1o HaNpaBJIEHUIO.

17.Teopema 0 BbUHCICHUHM Tpenena (YHKIUM JBYX NEPEMEHHBIX B MOJSIPHBIX
KOOpJMHATAaX.

18.HenpepsiBHbIe DMII.

19.HenpepsiBHOCTH 2sieMmeHTapHbIx OMII.

20.HenpepbIBHBIE KPUBBIE U TIOBEPXHOCTH, U UX MMapaMeTpU3aIIH.
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21.JIuHeNHO CBSI3HBIE MHOKECTBA.

22.JlokanbHble CBOMCTBA HEMpepbIBHBIX OMII.

23.Teopema 0 mpooOpazax OTKPHITHIX M 3aMKHYTHIX MHOXECTB IMPU HEMPEPHIBHOM
O0TOOpaKeHHH.

24.OxoHomuyeckre npumepbl. IIpousBonctBennbie  ¢yHkinuu (Kob6b6a-/lyrmaca,
JleontheBa u 11p.), PYyHKIIUHU MTOJE3HOCTH; OFOPKETHOE MHOXKECTBO.

25.CpoiicTBa (PyHKIMNA, HENPEPHIBHBIX HAa KOMIAKTHOM MHOXECTBE: Teopema
Beliepmrpacca.

26.CBoiicTBa (pyHKIIMI, HEMPEPHIBHBIX HA KOMIIAKTHOM MHOYKECTBE: TeopeMa 00 oOpaze
KOMITAKTHOTO MHOKECTBA IIPU HEMPEPHIBHOM OTOOPAKEHUH.

27.00pa3 TMHEHHO CBS3HOTO MHOYKECTBA.

28.OKOHOMUYECKUE MPUMEPBL. JOCTMKUMOCTH MAKCUMAJIBHBIX W MWHHUMAaJIbHBIX
3HAUYCHUM PYHKIIUN TTOJIE3HOCTH MPU €CTECTBEHHBIX OTPAHUYCHUSX.

29.Yactusle npousBogabie GMII.

30.9nactuynocts ®MII no dpukcupoBaHHOI EPEMEHHOM.

31.IMonsrue muddepenupyemoit ®MII; nepssbiit AuddepeHman.

32.Heobxomumoe ycnoBue auddepenunpyemoctan GMII.

33.Ilpumepsl quddepenupyemoix U Henudepenunpyembrx GMIT.

34.Jloctatounoe ycnoBue audpepeHmpyeMoCTH.

35.Teopema o nuddepenunpyemoctu cioxHot GMII.

36.I1paBuno BeruncieHus gudpdepennnana cioxxuon OMII.

37 MuBapuanTHOCTH TIepBOTO AudPepennmana.

38.IlonsTHE KacaTeabHOM MJIOCKOCTH U HOPMAJIBHOM MPSIMOM K MOBEPXHOCTH YPOBHSI.

39.I'eomerpuueckuii cMbich auddepeHnuana.

40.I'pagueHT U €ero OCHOBHBIE CBOMCTBA.

41.1Ipon3BoHas 10 HAIIPABJIEHUIO.

42.Heobxoaumoe yciaoBue skcTpemyma auddepenuupyemont GMII.

43.IloHATHE CTalMOHAPHBIX U CEIJIOBBIX TOYEK.

44 DxoHOMUYECKHUE TMPUMEpHI. 3agayl MaKCUMHU3alUh (QPYHKIUU T[OJE3HOCTH U
MUHMMU3aUU 3atpat (ciaydyait @MIT).

45.I'pagueHT U ero OCHOBHbBIE CBOMCTRBA.

46.1Tpou3BoiHASI IO HATPABJICHUIO.

47.Heob6xomumoe ycioBue skctpemyma auddepennupyemoit @MIT.

48.1ToHsiTHE CTALIMOHAPHBIX U CEIJIOBBIX TOUEK.

49 OKOHOMHUYECKHE TPUMEPHL. 3aJaydl MaKCUMHU3aluu (QYHKIUU TIOJE3HOCTH U
MUHHMMM3anuu 3aTpar (ciydait O©MII).

50.YactHbie TpOU3BOAHBIC BRICIIUX MTOPsIKOB DMII.

51.TeopemMa 00 yCJIOBUSIX paBEHCTBA CMEIIIAHHBIX MTPOU3BOIHBIX.

52 luddepenunan Broporo nopsiaka GMII. Matpuna ['ecce.

53.lucddepentinansl BHICIIUX MOPSIIKOB.
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54.®@opmymna Teitnopa s GMII ¢ ocrarounsim uiieHoM B ¢popme Jlarpanxka u B popme
ITeano.

55.Jocrarounoe ycnoBue 3xkctpemyma OMIL.

56.OkoHOMHYECKHE MPUMEPHL. 3aJauyd MaKCUMM3AlUMM (QYHKIUH [OJE3HOCTU U
MUHHMMH3ALUU 3aTpat (Ciiydyail HECKOIbKUX NEPEMEHHBIX ), IPOJOJKEHHUE.

57.0OcHOBHBIE 3a/1aun 0€3yCIOBHOM ONTUMU3AITUY.

58.MeTo HauMEHBIIUX KBAIPaTOB.

59.I1onsiTe 00 ypaBHEHUHN PETPECCHUM.

60.IlonaTre HESABHO 3aAaHHON QYHKIUU.

61.Teopema 0 CyIIeCTBOBAHUHM, HEMPEPHIBHOCTU U AUGPEpeHIIUPYEMOCTH HESIBHOM
(GyHKIMM, 3a1aBa€MOM OJTHUM ypaBHEHUEM (CXeMa J0Ka3aTebCTBA).

62.IloHATrE HESABHO 3aJJaHHON BEKTOPHOM (DYHKUMU U TeopeMa 00 €€ CylecCTBOBaHUU U
nuddepennmpyemoctn (0€3 J0Ka3aTEIHCTBA).

63.Bbluncienrie 37aCTUYHOCTH HESIBHO 3aJaHHBIX (DYHKITHI.

64.Teopema o riaaakoi 3aBUCUMOCTH 0€3yCIOBHBIX 3KCTPEMYMOB OT MapaMeTpPOB.
65.Teopema 06 orubaroieit 11st 0€3yCIOBHBIX SKCTPEMYMOB.

66.OxoHOMHUYECKUE TpuMepbl. [Ipumep HEsIBHON TPOU3BOACTBEHHON (YHKIMH U €€
YaCTHBIX TPOU3BOAHBIX, JIACTUYHOCTH 3aMELICHUS.

67.1loHsiTHE pEryasipHOrO OTOOPAKEHHS] M TEOpeMa O CYIIECTBOBAHUU JIOKAIbHO
00paTUMOro OTOOPaKEHUSI.

68.YcnoBus 3aBUCUMOCTH CUCTEMBI YUCIIOBBIX (DYHKIUH.

69.OKoHOMHYECKHE TIpUMEphl. Mojieinb HaIMOHAIBHOTO J0XO07a, OOpaTHBIC 3aJa4d B
MOJIEJISIX PBIHKA.

70.0na0poaubie  GyHKUMUA. OAHOPOJHOCTH YACTHBIX MPOU3BOJHBIX OJHOPOJHOMN
byHKIHH.

71.Teopema Ditnepa 06 OJHOPOIHBIX PYHKIUAX.

72 Kpusie DHTENs 115l OJTHOPOIHON (HYHKIIMH ITOJIE3HOCTH.

73.IloBepXHOCTH YPOBHS OJIHOPOJIHBIX (PYHKIUH.

74.Oxkonomuueckue  npumepsl.  [IpomsBoactBennas — pynkums — KoO6a-/lyrmnaca.
[Ipunoxxenus OJHOPOIHBIX (GYHKUUNW B Teopuu mnotpedienus. OxHopoansie CES-
byHKIHH.

75.3ama4a HA YCIOBHBIM AKCTpEMyM JJisi GYHKIIMM MHOTHX MEPEMEHHBIX: OMPEICIICHUE
TOYKH YCJIOBHOTO PKCTpeMyMa (YHKIUM MHOTHUX MEPEMEHHBIX MPHU HAJIUYUU CBSI3EH B
BU/JIC PABEHCTB.

76.MeToz1 OACTAaHOBKU PELIEHUS 33/1a4d Ha YCIOBHBIN SKCTPEMYM.

77.Meton MHOkUTENEH Jlarpanika.

78.HeoOxoamumoe  ycIOBHE  CYIIECTBOBAaHUS  YCJIOBHOTO  JOKCTpeMyMa st
muddepennrpyemoit bynkunu u nuddepeHupyeMbix GyHKIUN ypaBHEHUN CBSI3U.
79.OKOHOMHYECKHE TPUMEpPBl. ODKOHOMUYECKMH CMBICI MHOXHUTeNnen Jlarpanxa.
[TonsiTHE TEHEBBIX IEH. 3aa4¥ ONITUMH3AIIMN B SKOHOMUKE.
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80.JloctaTouHOE€  YCIIOBHE  CYIIECTBOBAaHHUS  YCIOBHOIO  J3KCTpemMyma  JUIs
muddepenumrpyemoit pyHkuuu u guddepeHunpyeMbix GyHKIUNA ypaBHEHUHN CBSI3H.
81.Haxoxaenne HauOOIBIIEr0 U HAUMEHBIIEro 3HAYCHUN HENpephiBHON (YHKIMU Ha
KOMITAKTE, METO/]T TapaMeTPU3alluy TPAHUII.

82.3amaun BbIOOpa TOBApOB, MAKCUMU3UPYIOIMIETO (YHKIHUIO TIOJIE3HOCTH TpHU
OI0/KETHOM OTpaHWYEHUU; IBOMCTBEHHAs (XMKCHAHCKasl) 3a7ja4a MUHUMH3ALUN 3aTpaT
noTpedbuTens Ha npuoOpeTeHue Habopa Ojar mpu YCIOBUM OTPaHUYEHUM CHU3Y Ha
MOJIE3HOCTh HAOOpOB, crpoc XMKCa; 3ajaya MUHUMU3AIUU W3EPKEK MPHU 3aJaHHOM
00beMe BBIITyCKa MPOAYKIIHH.

83.3aBUCUMOCTH 0€3yCIIOBHBIX U YCIOBHBIX SKCTPEMYMOB OT apaMeTPOB.

84.Teopema 00 orubarorieit 1jis1 yCIOBHBIX SKCTPEMYMOB.

85.0nemMeHThl BBIMYKJIOro aHanu3a. CBONCTBa BBINYKIBIX (BOTHYTHIX) (PYHKIUN: O
BBITYKJIOCTH OOJIACTU OMpENEICHUsI, O BBIIYKIOCTU MOJIOKUTEIbHOW JIUHEHHOMN
KOMOWHAIIMK BBIMYKIbIX (QYHKIMHA, O HENPEPHIBHOCTA BBINYKIBIX (QYHKUHUHA, O
MaKCcUMyMe (MUHUMYME) BBIIYKJIbIX (BOTHYTHIX) (DYHKITUI.

86.KpuTtepun BeIMyKIOCTH HEMPEPBIBHO AU PepeHirpyeMoit GyHKIHH.
87.OKkcTpeManbHble CBOMCTBA BBITYKJIBIX (DYHKITHIA.

88.OKoHOMHYECKME TPUMEPBL. BhIMmyKible 3a1a4i B SKOHOMUKE.
89.3agaun ONTUMHU3ALMU C OTPAHUYEHUSIMU TUIIA HEPABEHCTB.
90.YcnoBus Kapyma — Kyna — Takkepa.

7.3.3. Bonpochl K 3K3aMeHy
(2 cemectp ODPO)

|.Beimykuible 3a1aum B 3KOHOMHMKE. MeTo/| OIOPHBIX BEKTOPOB B 337a4ax KPEIUTHOIO
CKOpHUHTra (penieHue 3a1a4n).

2.KpatHble unTerpansl. MoTuBanusi BBEEHUS KPaTHOTO UHTErpasia: TEOMETPUUYECKHUE U
HDKOHOMHUYECKHE 3a/1a4H.

3.IlonsTrie M3MEpUMOro MHOecTBa M ero mepel B R™n (mepsl XKopaana), cBoiicTBa
Mepbl  JKoppana. IloHatue MHOXecTBa Mepbl Hynb. Kpurepuii u3MEpUMOCTH
MHO>KECTBA.

4.TloHsiTHE KpAaTHOrO MHTErpaja Mo M3MEPUMOMY MHOXXECTBY (pa30MeHHE MHOXKECTBA,
MEJIKOCTh Pa30MeHHusI, BHIOOPKA TOYEK B Pa30MEHHH, HHTErpaIbHAsI CyMMa).

5.Kpurepuu UHTErpUpPyEMOCTH, KJIaCChl UHTETPUPYEMBIX (DYHKITUH.

6.CBOIICTBa KpAaTHBIX UHTETPAJIOB.

7.BbIunCIIEHE KPATHBIX HUHTErPAIOB C MIOMOIIBIO TOBTOPHBIX. [IprMepsl.

8.3ameHa NepeMEHHBIX B KPATHOM UHTETpaJIe.

9.OxoHOMUYECKHE MPUMEPbl. DKOHOMHUYECKHUE 3a/1auu (00beM BBIITYCKA MPU 3aJaHHOU
NPOCTPAHCTBEHHON IIJIOTHOCTH pa3MEIIEeHUs MPOU3BOACTBA, O0BEM Tpaduka Mpu
3a/IaHHOM TIJIOTHOCTH pacipeAeieHus UCTOYHUKOB U T.1.).
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10.YucnoBeie psiabl. YacTUUHBIE CYMMBI, CXOJAUMOCTb psjia U ero cymma. HeoOxonumoe
YCJIOBHE CXOAUMOCTH U €ro oTpuuanue. [Ipumepsi.

11.CBolicTBa CXOASIIIIMXCS YUCIOBBIX PSIOB.

12.Kputepuii Komn cXxoauMoCTH 4MCIOBOTO psifia M €ro OTPULIAHUE.
13.I"apmoHnUecKHil psI.

14.AGcot0THAs ¥ YCIIOBHAS CXOJAUMOCTb PSJIOB.

15.1Ipu3Hakn CXOOMMOCTH PSJAOB C  HEOTPUIATEIbHBIMU  WICHAMH: MPHU3HAK
OTPaHUYEHHOCTH, NIPU3HAKU CPAaBHEHUS, HHTETPAIbHBIN MPU3HAK, npu3Hak J[amambepa,
panuKaibHbIN pu3Hak Komm.

16.3Hakouepenyroniecs psabl, npu3Hak JleiiOHuIa, olieHKa ocTarka.
17.OxoHOMUYECKHE TPUMEPHL. 3ajladya O HAXOXKJIEHUU DPBHIHOYHOM IIEHBI OECCPOUHOM
obnuranuu. 3aada 00 oIleHKe MPUOBUIA OT MHBECTUIIMH.

18.®yHKIMOHAIIBHBIE TOCIEA0BATEIbHOCTH U PSJIBIL.

19.1Totoueynas, Ha MHOXECTBE U PaBHOMEpPHAs CXOJMMOCTH MOCIEA0BATEIbHOCTEN U
PAIIOB.

20.YcnoBusi paBHOMEPHOW  CXOAMMOCTH  (DYHKIIMOHAJIBHBIX  PANIOB, MPHU3HAK
Benepmrpacca.

21.CBoiicTBa paBHOMEPHO CXOJAIIUXCA PSAAOB: HEMPEPHIBHOCTH CYMMbI, MOWJICHHOE
MHTErpupoBaHue U qudpepeHupoBaHue.

22.Crenennsble panbl. Teopema AbGens. Paauyc cxonumoctu, popmyna Komu-Agamapa.

23.PaBHOMEpHasi CXOJUMOCTb CTENEHHOro psaa, ero auddepeHurpyeMocTs U
UHTEIPUPYEMOCTb.

24.Pan Teiinopa. YciaoBust mpeacTaBUMOCTH (PYHKIIUU CBOUM pssioM Teitnopa.
25.Pa3noxxenue aneMeHTapHbiX QyHkuuii B psag Teiinopa. [pumepsr.

26.[1punosxxenust pssioB K MPUOIMKEHHBIM BbIYUCICHUSIM.

27.0cHoBHBIE IOHATHS TU(DPepeHIInaTbHBIX YPABHEHHH.

28.YpaBHEHHUS C pa3IeIsAIOIIMMUCS IEPEMEHHBIMMU.

29.0cHoBHBIE ompefeneHnus Teopun AuQQepeHInanbHbIX ypaBHEHUH, (a3oBbie
MIPOCTPAHCTBA, BEKTOPHBIE MOJIS, UHTETPAJIbHBIE TPACKTOPHUHU.

30.Metonx pa3nesieHus: IEPEMEHHBIX.

31.IIpocreiimas Moaens GUPMBI.

32.JIuneitnble ypaBHeHus. Monens ManbTyca.

33.Cy1iecTBOBaHHUE U €IMHCTBEHHOCTh PELIEHUS! YPaBHEHUI IIEPBOrO MOpPsJIKA.
34.YpaBHeHue B noiaHbIX Auddepennnanax

35.1Ipumepsl ypaBHEHUN MEPBOrO IMOPANKA, PA3PEUICHHBIX OTHOCHUTEIBHO IEPBOM
MIPOU3BOTHOM.

36.JIuHeitHbIE HEOAHOPOIHBIE YPABHEHHS.

37.YpaBuenue bepnymin.

38.YpaBHenue Pukkaru. Monens Coioy.
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39.YpaBHeHuUs OpsAKA BBIIIE IEPBOr0, CBOASAIIMECS K YPABHEHUSAM NEPBOrO MOPSIAKA
(MeToabl MOHMKEHUS TTOPSAJIKA).

40.JIuHeiiHbIE ypaBHEHHS N-ro MOpslKa. JIMHEHHbIE OJHOPOJHBIE YPABHEHHS N-TO
MOPsIIKA C TOCTOSTHHBIMU KOA(DUTIMEHTAMH.

41.JluneiiHas 3aBUCUMOCTh M HE3aBUCUMOCTh pemieHui. I[IpocTpaHCTBO pelieHui,
pa3MmepHoOCTh U 0a3uc. Onpeaenurens BpoHckoro.

42.HeomHOpOIHBIE ypaBHEHUs, METOJ BapualMd MNPOU3BOJBHBIX IMOCTOSHHBIX,
YPaBHEHUSI CO CIIELIMAIIBHON ITPABOM 4aCThIO.

43.Jlunelinpie cucteMbl. JluHeWHBIE OTHOPOAHBIE cHUCTEMBl JTUDPEpEeHIINATBHBIX
ypaBHEHHUH C MTOCTOSSHHBIMU KOA(PUIIUEHTaMU.

44.OKCTIOHEHTA MATPUIIBI.

45.0cHOBHas ~ TeopemMa  TEOPUU  JIMHEWHBIX  ypPaBHEHHH C  MOCTOSIHHBIMU
KO3 puueHTamu.

46.DopMyIUPOBKA TEOPEMBI O )KOpAAHOBOM HOpMaIbHOU popme matpulibl (ZKHD).

47 BorurcieHue MaTpullbl SKCIOHEHTHI B Clydyae KpaTHBIX COOCTBEHHBIX 3HAUYCHMIA,
paccMOTpEeHHE pa3nuyHbIX ciiydaeB, korga JKH® coxmepKUT OOHY MM HECKOJBKO
KOPJIAHOBBIX KJIETOK.

48.BbiBoa1 (hopMys petieHus sl CUCTEM BTOPOT'O U TPETHEro MOPSIKOB.

49.Mopnenp BBIpaBHUBAHUS LIEHBI 10 YPOBHIO AKTHBA.

50.Teopus ycTOMYUBOCTH. Y CTOMYMBOCTH MOJIOKEHUS paBHOBECUS 110 JIAMyHOBY.
51.AcumnroTnyeckass yCTOMYUBOCTb.

52.®yunkuus JlsnyHosa, Teopema 00 yCTOMUHMBOCTH 1O IEPBOMY MPUOTHIKEHUIO.
53.Knaccudukanus mosoxeHuid paBHOBECHUS IMHEUHOW OJTHOPOJIHOM CUCTEMBI BTOPOTO
nopsiJiKa.

54 . HenuHeilHple aBTOHOMHBIE CHCTEMBI BTOPOrO MOPSAKA, JIMHEAPU3aLUs CHUCTEM,
npuMeHeHue teopeMbl JIsmyHoBa 00 yCTOMYMBOCTH MO MEPBOMY MPUOIMKEHHUIO IS
ONpENEICHUSI INOBEIACHUS PEIIEHWS B OKPECTHOCTH IIOJIOKEHUS PaBHOBECHS
HEJIMHEWHOU CUCTEMBI.

55.Mogens Bonwsreppsi-JIoTku.

56.Pa3HOCTHBIE ypaBHEHUS IEPBOrO MOPSJIKA.

5’7.JluHeriHble Pa3HOCTHBIE YPABHEHUS U CUCTEMBI C IOCTOSIHHBIMU BEIIECTBEHHBIMU
K03 duIeHTaMH.

58.Pa3zHocTHOE ypaBHEHHE TIepBOro nopsaka. OCHOBHBIE onpenenenus. 3aaada Komm.

59.JIuneitHOe ypaBHEHUE MEPBOTo MOPSAKA C IEPEMEHHBIMU KOdhDUIIeHTaMu
60.Meto/ Bapualiuy MoCTOSSHHOM.

61.JluHeliHOe OJHOPOJHOE Pa3HOCTHOE YypaBHEHUE n-ro mnopsnaka. IIpocTpaHcTBO
pemieHuid, Oazuc u pasmepHocTh. OOmiee peleHne OJHOPOJHOTO Pa3HOCTHOTO
ypaBHEHHE n-To mopsiaka. JIMHeWHOoe HEOJAHOPOJHOE YpaBHEHHE CO CIEIUATbHON
npaBoil yactero. Moaens CamyanbcoHa-XHKcCa.
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62.JIuHeiiHas ONHOPOAHAA CUCTEMa PA3HOCTHBIX ypaBHEHHUU. [IpocTpaHCTBO pelieHui
0a3uc u pazMepHoCTh. OOl1Iee pelIeHNE CUCTEMBI PA3HOCTHBIX YPaBHEHU.

63.HeoqnopoaHbIE CUCTEMBI.

64.Metoa Baprallii U METO]I HCKITFOUEHHSI.

65.JluHamudeckas MOJIelb MEXOTPACIEBOro OanaHca.

66.YCTONYMBOCTh TOJIOKEHUSI PABHOBECUA PA3HOCTHBIX YPABHEHUHW U CHUCTEM
Pa3HOCTHBIX YPaBHEHUM.

67.IloHsiTHE YCTOMYMBOCTH PELIEHUN Pa3HOCTHBIX YPABHEHUMN U CUCTEM.
68.HeoOxoauMble W JOCTaTOYHBIC YCJIOBUS YCTOMYMBOCTH PEIICHUNA JUHEWHBIX
PA3HOCTHBIX YPaBHEHUN U CUCTEM C MOCTOSIHHBIMH BEIIECTBEHHBIMU KOA(hPUITEeHTaMU.

69.DopMyJIHPOBKa TEOPEMBI O CYIIECTBOBAHUM YCTOMYMBOIO IMOJOKEHUSI PABHOBECHS
HEJIMHEMHOTO aBTOHOMHOTO PA3HOCTHOTO YPaBHEHUSI IEPBOTO MOPSJIKA.

70.1Ipumepsl pa3HOCTHBIX YPABHEHUN B 3KOHOMHUKE U CBSI3b C MOHATUEM YCTOMYMBOCTHU
(mayTuHOOOpa3Hasi MOJIENIb PHIHKA)

7.4. MeTtoanueckKkue MaTepHAaJIbl, ONPeaeJAI0Iae NPoueaIyphbl OCHUBAHUSA 3HAHUNA
9 9
YMeHM i, HABBIKOB M (WJIH) ONBITA 1eATEJTbHOCTH, XaPAKTEPU3YIOIINX ITANBI
(popmMupoBaHus KOMIIETEHIUIA.

7.4.1. OneHuBaHue BBINOJHEHUSI KOHTPOJIbHOH padoThl

Kputepuii YpoBHU HOPMHUPOBAHKS KOMIIETEHIIUN
OLICHUBAHMUSA bazoBbiit JlocraTouHbiit Bricoknit
ITonmHoTa M IpaBUABHOCTh  |OTBET MOJIHBIN, HO ecTh  (OTBET MOJHBIH, OTBET HOJHEIH,
OTBETA 3amMedaHus, He Oomee 3 MOCJIEN0BATEILHEIN, HO  |HOCIeAOBATCIbHBIH,
€CTh 3aMeUaHus, He OoJiee |IOrnYHbIi
2
CreneHp 0CO3HaHHOCTH, Marepuan ycBoeH U Martepuan yCBOEH U Marepuain ycBOeH U
MTOHUMAHHUSI H3yICHHOTO M3J1araeTcs OCO3HAHHO, |M3JIaraeTcsl OCO3HAHHO,  |M3JIaraeTcs OCO3HAHHO
HO eCTb He Ooiee 3 HO eCTh He Oomee 2
HECOOTBETCTBUM HECOOTBETCTBUM
S3bIKOBOE OhopMIICHUE Peus, B 11en0M, Peus, B 11enoMm, Peus rpamotHas,
oTBeTa rpaMoTHasi, COOJIO/ICHBI  [TpaMOTHAs, COOJIIOJICHBI | COOJIIOIEHBI HOPMBI
HOPMBI KyJIBTYPBI PEUH, |HOPMBI KyJABTYPHI PEUH, |KYIBTYpHI peUH
HO €CTh 3aMEYaHUs, HE HO €CTh 3aMEUYaHMs, He
oonee 4 bomee 2

46



MD-21: Paboyas nporpamma aucuuminasl 51.0.07 «MaTtemaTuueckuid aHanms»

Coburoienre TpeOOBaHMM K
0(OPMIICHHIO

He Gonee 4 3ameuanuii

He 6onee 3 3amevyanuii

[IpaBmnsHOE 0hopMiteHnEe
CCBUTOK Ha UCTIOIb3yeMYIO
JIUTEPaTypy; IPaMOTHOCTh
1 KyJbTYpa U3JI0KEHUS;
BJIAJIEHUE TEPMUHOJIOTUEN
Y TIOHSATHIHBIM aIapaToM
pobieMbl; coboaeHne
TpeboBaHUi K 00BEMY

pedepara

I'pamoTHOCTB He Gonee 4 3ameuannii  |He Gonee 3 3amevanmii  |OTcyTcTBHE
opdorpaduueckux u
CHHTaKCHUYECKHX OIIMOOK,
CTHITUCTHYECKHIX
MOTPEIIHOCTEN; OTCYTCTBUE
OIeYaTOK, COKPAIIeHUH
CJIOB, KpOME
OOMICTIPHHATHIX;
JIUTEPATYPHBIA CTUIIb
7.4.2. OueHuBaHue 3a4eTa
Kpurepuii YpoBHU HOpMUPOBAHUS KOMITETEHIIUMA
OLICHUBAHU bazoBbiit JloctaTouHbIi Bricokuit
TlomroTa OTBETA, OTBeT NOJHBIN, HO ecTh  |OTBET MOJIHBIH, OTBET MOJIHBIH,
MOCJIeIOBATENBHOCTD U 3aMeuaHwus, He Ooniee 3 |mocie0BaTENbHBINA, HO  |[IOCIeJ0BaTEIbHBIN,
JIOTHKA U3JI0KCHHS €CTh 3aMEYaHus, He 0oJIee [JIOTUIHBIH

2

[TpaBUIILHOCTH OTBETA, €TO
COOTBETCTBHUE paboueii
mporpaMMe yaeOHon
JTACITUTLTHHBI

OTBET COOTBETCTBYET
paboueii mporpamme
yaeOHON AUCTIMILTAHEL,
HO €CTh 3aMEYaHUsl, HE
6oitee 3

OTBET COOTBETCTBYET
pabodeii mporpamme
yaeOHOU TUCITUTUIAHEI,
HO €CTh 3aM€EYaHHusl, HE
oouee 2

OTBET COOTBETCTBYET
paboueii mporpamMme
yaeOHOU JUCTIUTUINHEI

CriocobHOCTB CTy/IeHTa
apryMeHTHUPOBATh CBOM
OTBET U MPUBOJUTH
MPUMEPHI

OTBeT apryMeHTHPOBaH,
MIPUMEPHI IPUBECHBI, HO
ecThb He Ooitee 3
HECOOTBETCTBUH

OTBeT apryMeHTHPOBaH,
MIPUMEPbI IIPUBEACHBI, HO
ecThb He Ooiee 2
HECOOTBETCTBUH

OTBeT apryMeHTHPOBaH,
MIPUMEPHI TPUBEICHBI

OCO03HaHHOCTD U3JIara€MOro
MaTepuaia

Marepuan ycBOEH U
H3J1araeTcs 0CO3HAHHO,
HO eCTb He Ooee 3
HECOOTBETCTBUH

Marepuan yCBOEH U
M3JIaraeTcs OCO3HAHHO,
HO €CTh He OoJiee 2
HECOOTBETCTBUHI

Marepuai ycBOEH U
U3J1araeTcsi OCO3HAHHO

CooTBeTCcTBHE HOpMaM
KYJIBbTYPBI pEUH

Peun, B menmom,
rpaMoTHasi, COOJIOICHBI
HOPMBI KyJIbTYpBI PEUH,
HO €CTh 3aMEUYaHHus, HE
Ooee 4

Peun, B ienom,
rpaMOTHasl, COOIIOICHBI
HOPMBI KYJIbTYpBI PEUH,
HO €CTh 3aMEYaHuUs, He
boxee 2

Peus rpamotHasi,
COOITIO/IEHBI HOPMBI
KyJBTYpPbI peun
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KagecTBo oTBETOB Ha
BOITPOCHI

Ectb 3aMeuanns k
oTBeTaM, He Ooee 3

B menom, oTBeTHI
PacKpBIBAIOT CYTh
BOIpoca

Ha Bce BOIIPOCHI ITOJTYYCHBI
HUCYCPIIBIBAIOIINE OTBETHI

7.4.3. OueHnBaHue dK3aMeHA

Kpurepnii YpoBHU HOpPMUPOBAHUS KOMITETEHIIUIMA
OLICHUBAaHUA bazoBbiit JlocTaTouHbIi Bricokuit
ITomHOTA OTBETA, OTBET IOJHBIN, HO €cTh  |OTBET MOJIHBIH, OTBET ITOJTHBIN,
MOCJIEI0BATEILHOCTD U 3amMedaHus, He Oomee 3 MOCJIEIOBATEIbHEBIN, HO  |HOCIeIOBaTCIbHBIMH,
JIOTHKA U3JI0KEHUS €CTh 3aMeYaHusI, He 00JIee | TOrHYHbII

2

[IpaBUIIBHOCTH OTBETA, €TO
COOTBETCTBHUE paboueit
nporpamme y4eOHoOU
JCITUTUTHEL

OTBeT COOTBETCTBYET
paboueii mporpamme
yueOHOM TUCIIUTUTHHEI,
HO €CTh 3aMEYaHUsl, He
oouee 3

OTBET COOTBETCTBYET
pabodeii mporpamme
y4eOHOMN TUCIIUTLTHHBI,
HO €CTh 3aMEYaHMUsl, He
boee 2

OTBET COOTBETCTBYET
paboucii mporpamme
y4eOHOU TUCIUIIINHBI

CriocoGHOCTh CTyIeHTa
apryMEeHTHPOBAaTh CBOH
OTBET U MPUBOIUTH
IpUMEpHI

OTBeT apryMEHTHPOBAH,
MPUMEPBI IPUBEICHBI, HO
ecTh He Ooree 3
HECOOTBETCTBUIA

OTBeT apryMeHTHPOBaH,
MPUMEPHI TIPUBEICHBI, HO
ecTh He Ooiee 2
HECOOTBETCTBUM

OTBeT apryMeHTHUpPOBaH,
pUMEpHI IPUBEICHBI

OCO3HAaHHOCTH U3JIaraeMOoro
MaTepuaiia

Marepuan ycBOeH U
M3J1araeTcs OCO3HAHHO,
HO eCTh He Ooiee 3
HECOOTBETCTBUH

Martepuan yCBOEH 1
M3IIaraeTcs OCO3HAHHO,
HO eCTh He Oonee 2
HECOOTBETCTBUH

Marepuain ycBOeH u
M3JaraeTcs OCO3HAHHO

CooTBeTcTBHE HOpMaM
KyJbTYPBI peun

Peun, B 11e0M,
rpaMoTHasi, COOIFOICHBI
HOPMBI KyJIBTYPBI PeUH,
HO €CTh 3aMEYaHus, He
oonee 4

Peun, B 11e10M,
rpamMoTHasi, COOFOICHBI
HOPMEI KyJIBTYPHI PeUH,
HO €CTh 3aMcYaHUsl, HE
bomee 2

Peus rpamotHas,
COOJIIO/IEHBI HOPMBI
KYJIBTYpBI peuu

KauecTtBO OTBETOB Ha
BOIIPOCHI

Ectb 3aMeuanus
oTBeTaM, He Ooee 3

B menom, oTBeTHI
PacKpBIBAIOT CYTh
BOIIpOCa

Ha Bce Bonpocs! oTy4yeHsl
HCYEPIILIBAIOIIUE OTBETHI

7.5. UTorosasi pediTHHIOBasi OLIEHKA TeKyLlell U NPOMEKYTOYHON aTTeCTALMU
CTYJAEHTA M0 AUCHMILINHE
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[To yueOHoM mucuuruinHe «MaTeMaTHUYeCKUN aHaIM3» HUCHoJib3yeTcs 4-OayibHast
CUCTEMa  OLEHHMBAHUS, WTOI OLCHUWBAHMS  YPOBHS  3HAaHUM  OOydYarOIIMXCA
IpeyCMaTpUBAET dK3aMeH U 3a4€T. B cemecTpe, riae UTOr OLEHUBAaHMS YPOBHSI 3HAHUU
oOydJarouuxcsi IpeaycMaTpuBaeT 5K3aMEH, B 3aU€THO-DK3aMEHAIMOHHYIO BEJOMOCTb
BHOCHUTCSI OLIEHKa MO 4YeThlpexO0amuibHOM cucteme. OOydaromuiics, BBIMOJHUBIINN HE
MeHee 60 % y4eOHBIX MOpPYdYCHHH, MPEAYCMOTPEHHBIX ydeOHbIM TturanoM u PII]I,
JOMyCKaeTcs K 3k3aMeHy. Hanmnume HeBbIOIHEHHBIX YU€OHBIX TOPYUYEHHU MOKET ObITh
OCHOBAaHHMEM JUI JONOJHUTEIBHBIX BONPOCOB IO AUCUUILUIMHE B XOJ€ MPOMEKYTOUYHOU
arrectaruu. OOyJaronIuiics, MOJyYHUBIINA HEe MeHee 3 0a/UTOoB Ha dK3aMEHE, CUMTACTCS
aTTECTOBAHHBIM.

B cemectpe, rae WTOr OLEHHWBAaHUS YPOBHS 3HaHMHA  OOydaroLUXCS
MpelycMaTpuBaeT 3a4eT, 3a4eT BBICTABJSIETCS BO BpeMs IMOCJIEIHEro MPaKTHYECKOIo
3aHATHA TPU YCJIOBUM BbINONHEHUS He MeHee 60% yueOHBIX MOpPYUECHMIA,
npenycMOTpeHHbIX ydeOHbIM TuianoM u PIIJI. Hanuuue HEBBIMONHEHHBIX Y4eOHBIX
MOPYYEHUN MOXKET OBITh OCHOBAaHUEM IS JAOMOJHUTEIbHBIX BOIPOCOB MO AUCIUIINHE
B XO0/I€ MPOMEXYTOUHOM aTTecranuud. Bo Bcex OCTambHBIX Cly4asx 3adeT CAaeTcs
oOy4aromuMucs B JaThl, HA3HaYCHHbIE MPENoIaBaTeIeM B MEPUOJI COOTBETCTBYIOLIUI
MIPOMEXYTOUYHOM aTTeCTAllUU.

IHIxana oyenuganua meKkywieii u RPOMeENCYmoOUHOU ammecmayuu cmyoenma

YpoBHU GOpMUPOBAHUS OreHka 1o 4eThIpeX0aJIIbHOM IIKaJIe
KOMIICTCHIINU 1A DK3aMCHa 1A 3a4€Ta
Bricokui OTJIMYHO
JlocTaTo4HbIN XOPOLIO 3a4TEHO
bazoBbiit YIOBJIETBOPUTEIBLHO
Komnerenus He  chopmupoBana HEYJIOBJIETBOPUTEIIBHO HE 3a4TEHO

8. IlepeyeHb OCHOBHOM M IOMOJHUTEIbHON Y4eOHOH JIMTEePaTypPhbl, HEOOXOAUMOM
JJIS OCBOCHMS JUCHMILIUHBI (MOAYJIs1)

OcHoBHasi IMTEpaTypa.

Ne bubnuorpaduueckoe onucanue <yw6$:/I yHﬁ Kos-Bo B
H/H p nocoGue: }g{e6H0- ) 61/16_]1.
METOZ ITOCOOHUE, Ap.

1. |banguna, K. B. Marematnueckuii aHaiau3 . BBICTABOYHBIC https://e.
matepuansl / K. B. Bamgun, B. H. Bamusikos, A. B. lanbook.
Pykocyes. - 3-¢ u3na. - Mocksa : ®JIMHTA, 2015. - 361 c. Y4eOHHKH com/boo

k/74580
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bynaes, B. JI. Marematnueckuii aHamu3. DOyHKUHH https://e
HECKOJbKMX TEepeMeHHBIX . yueOGHoe mocobue / B. ]I lanb c; ok.
]Ang/gaeB, M. 4. SIky6con. - Caukr-IletepOypr : Jlans, 2017. { YueOHUKH com/boo
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BBenenne B Kypc MaremaTuku. MaremMaTHYeCKUN aHAIU3 https://e.
[OnekTpoHHbIN pecypc]| : npaktukyM. - Ilepmb: TIITIIY, lanbook.
2016. - 20 c. npakTuKym [ com/boo
k/12953
1
JlareimeBa JLII. Marematuueckuii ananus: llepmckuit http://w
roCyJapCTBEHHBIM T'YMaHUTApHO-TIEAaroru4ecKui W .iprb
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ru/86364
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babaiinie, B. H. Open, A. A. PeutoB. - MockBa | @uHaHCHI bIL, lanbook.
u cratucTrka, 2013. - 368 c. Ha6§§1a:0p com/boo
k/28351
DPabOTHI,
lankua, C. B. Marematuyeckuil aHain3 yueOHOe https://e.
nocodue / C. B. lNankun. - 2-¢ u3za. - Mocksa : MI'TY um. lanbook.
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H.D. baymana, 2018. - 128 c. com/boo
nocooust K/10356
2
Tyran6aes, A. A. Marematuueckuil ananu3s: Ilpenesns https://e.
yue0. nocodbue / A. A. TyranbGaeB. - 3-e u3m., cTep. - lanbook.
: VYueOHbIe
Mocksa : ®JIMHTA, 2019. - 65 c. com/boo
nocooust K/11943
y
Tyran6aes, A. A. Matematuueckuii ananus: [Ipon3BoHbIe https://e.
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8
Tyranbaes, A. A. Marematudeckuii ananu3: MHTerpaisl https://e.
yue6. mocobue / A. A. TyranGaeB. - 3-e u3m., AON. - lanbook.
: VYueOHbIe
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9
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10. |Tyran6aeB, A. A. Maremaruueckuil aHanuz: Psnbr https://e.
yueb.mocoone / A. A. TyranbaeB. - 4-¢ u3m., cTep. - lanbook.
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7

11. |Tpyxan A. A. OObikHOBeHHbIE auddepeHIuaIbHbIe https://e.
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13. [’Kabko, A. II. [Jduddepenunanbupie ypaBHEHHS U
. , https://e.
yCTOMUMBOCTE . yueOHoe mocobue / A. I1. XKabko, E. JI. lanbook
Kortuna, O. H. Ymwxkosa. - Cankt-IletepOypr : Jlanb, 2015. -| YyeOuukn Cacl)m;)boool
320 c.
k/60651
14. |Aemunosuu, b. I1. [duddepennuansHbie ypaBHCHHUS https://e.
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VYyebnbie
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2. |CronsapoBa, 3. ®@. Kak Bbuucisarh mnpenenasl © ydeOHOE https://e
mocooue Mo Kypcy «MareMatudeckuii aHamms» /[ 3. @. VyeGuie | lanbook
CromspoBa. - Mocksa : MI'TY um. H.O. baymana, 2013. - nocobus | com/boo

181 c. k/58446

3. |®umumonenkoBa, H. B. MuoxecTBa M O0TOOpaKeHUS.
MHTEeHCMBHOE BBEICHHE B MATEMAaTUYECKUW aHAIN3 IS
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9. Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«/HTepHeT», HEOOXOAUMBIX /1JIs1 OCBOEHUS AUCIHUIJINHBI (MOIYJIs1)

1.ITouckoBsie cuctemsl: http://www.rambler.ru, http://yandex.ru,

2.DenepanbHblil 00pa3zoBaTEIbHBINA MOPTAT WWW.edu.ru.

3.Poccuiickas rocynapctBenHas oubnanoreka http://www.rsl.ru/ru

4.T'ocynapcTBeHHass MyOJM4YHas Hay4YHO-TexHU4eckas Oubinuoreka Poccun URL:
http://gpntb.ru.

5.'ocynapcTBeHHOE  OMO/KETHOE — yupekaeHue KyiabTypsl PecnyOmuku — Kpbim
«Kppimckas pecnyOJIMKaHCKast YHUBEpCaJIbHas Hay4Has OoubImoTeKa
http://franco.crimealib.ru/

6.Ilenarornueckas 6ubnuorexa http://www.pedlib.ru/

7.Hayunas ANEKTPOHHAs OoubnMoTeKa eLIBRARY.RU (PUHLI)
http://elibrary.ru/defaultx.asp

10. MeToauveckue yKa3aHus IJis1 00y4AKOIIUXCS M0 OCBOCHHUIO TUCHMIIJIMHbBI
(MoyJist)

OO0mue pekoMeHIALNH 10 CAMOCTOSATEIbHOH padoTe 0akaIaBpoB
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[ToaroToBka coBpeMEHHOro OakajiaBpa MPEAIoJiaracT, YTO B CTEHAX YHHUBEPCUTETA
OH OBIIAJICeT METOI0JIOTHEH caMo00pa3oBaHus, CaMOBOCITUTaHUS,
CaMOCOBEpPIIICHCTBOBAHUS.  DTO  OMNpEAENsieT  BAXKHOCTh  AKTUBM3AIMH  €ro
CaMOCTOSITEJIbHOU paOOTHI.

CamocTtosTenbHas pabota GOpMHUPYET TBOPUYECKYHO AaKTHUBHOCTh OakajaaBpOB,
MPEACTABICHUE O CBOUX HAYYHBIX M COLMAJIBHBIX BO3MOXXHOCTSAX, CHOCOOHOCTH
BBHIWICHATh  TJIABHOE, COBEPIICHCTBYET MpHUEeMbl  OOOOIIEHHOTO  MBIIUICHHUS,
npeanonaraet Oosee TayOOKyr0 MpopabOTKy HWMU OTACIBHBIX TEM, OIPEIACICHHBIX
MPOrpaMMON.

OcHOBHBIMH BHJAaMHU U (HOpPMaMU CaMOCTOSITEIbHOW paOOThI CTYACHTOB IO JaHHOU
JTUCIUTIIINHE SIBJISIOTCS: CAMOIOATOTOBKA MO OT/AENIBHBIM BOMpocaM; paboTta ¢ 6a30BbIM
KOHCIIEKTOM; MOJITOTOBKA K KOHTPOJIBHOM paboTe; MOATOTOBKA K 3aUeTy; MOJArOTOBKA K
HK3aMEHY.

BaxxHoil yacTbio caMOCTOATEIBHON paOOTHI SIBISAETCA YTEHUE YUEOHON JTUTEpaTyphl.
OcHoBHast QpyHKIMS Yy4eOHHKOB — OPUEHTHPOBATh B CHCTEME T€X 3HAHWUW, YMEHUU U
HaBBIKOB, KOTOpPbIE JOJKHBI OBITh YCBOEHBI IO JAHHOW JUCHUUIUIMHE OYyIyIIMMHU
CHeUAINCTAaMU. YYEOHHMK TAaKXKe CIYXHUT IyTEeBOJIUTEIEM I10 MHOIOYUCIEHHBIM
IIPOM3BEIICHNSAM, OpPHUEHTHPYs B HMEHAaX aBTOPOB, CHEHUANM3UPYIOIIMXCA Ha
ONPEACIEHHBIX HAYYHBIX HAIIPABIICHHUSAX, B HAa3BAaHMUSIX MX OCHOBHBIX TPyAOB. Bropas
dyHKUMS yyeOHUKA B TOM, YTO OH OYEPUMBAECT HEKUM KPYr 00S3aTeNbHBIX 3HAHUW 1O
IpeIMETy, HE IPETEHysl Ha INTyOOKOE X PACKPBITHE.

UreHne peKOMEHJOBAHHOM JMTEpaTypbl — OTO Ta TIJIaBHAs 4YacTh CHUCTEMBI
CaMOCTOSITeNIbHOM ydeObl OakanaBpa, KOTOpass OOecneuuBaceT MOJJIUHHOE YCBOCHHE
HayKd. UUTaTh 3Ty TUTEPATYPY HYKHO MO MPUHIUITY: «H]ies, TEOPUs, METOJ B OJHOM, B
IPYTO# U T.J. KHUTAX.

Bo Bcex cnyuyasx peKOMEHIyeTCsl pACCMOTPEHUE TEOPETUUECKUX BOIIPOCOB HE MEHEE
4eM 110 TPEM HCTOYHUKAM. I/I3yquI/1e HpO6JIeMBI M0 pasHbIM HCTOYHUKAM - 3aJIOT
IyOOKOTO yCBOEHUs Hayku. VMEeHHO 53TOT OJOK, Hapsay C BBIIIOJHCHHEM
NPAaKTHYECKUX 3aJaHUM SBISETCS BEAYIIMM B CTPYKTYpPE CaMOCTOSITENIbHON palboThI
CTYJCHTOB.

Buumanuto 0GakanaBpoB MpeJUiaraioTcsi CIUCOK JIMTEPaTypbl, BOIPOCHl K
CaMOCTOATCIIbHOMY M3YYCHHUIO U BOIIPOCHI K 3a4UCTY U 3K3AMCHY.

I[J'ISI YCIICHIHOTO OBJIAACHHA HHCHHHHHHOﬁ H€O6X0}]I/IMO BBIIIOJIHATE CJIICAYIOIINC

TpeOoBaHUS:

1) BBIMIOJIHATH BCE OMpe/IeICHHBIE MPOrPaMMO BUIbI palboT;

2) mocemiaTh 3aHATHUS, T.K. BECh TEMaTHYCCKUN MaTeprajl B3aUMOCBSA3aH MEXKIY COOOM
M, 3a4acTylo, CaMOCTOSITEJIbHOTO TEOPETHUYECKOTO OBJAJCHHUS  MPOIYHIEHHBIM
MaTepuaioM HEJIOCTATOYHO /JIsi KAUeCTBEHHOT'O €r0 YCBOCHHS;

3) Bce paccMaTpuBacMble Ha 3aHATHSAX BOIPOCHI 0053aTeNbHO (UKCHPOBATH B
OTJIETIbHYIO TETPAJIb U COXPAHSTH €€ 10 OKOHYaHUsI OOyUEHHUsI B BY3€;
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4) mposIBIIATh aKTUBHOCTH TP MOATOTOBKE M Ha 3aHATHSX, T.K. KOHCYHBIH Pe3yJIbTar
OBJIQJICHUS] COJACpPKAHUEM IUCIUIUIMHBI HEOOXOAMM, B TEPBYIO OYEpEdb, CaMOMY
OakayiaBpy;

5) B citydasix mporycKa 3aHATHH M0 KaKMM-TH00 MpUYMHaM 00s3aTeIbHO 0TpadaThIBATh
MPONYIIEHHOE MPENOAABATEINI0 BO BPEMSI MHAMBUAYAJbHBIX KOHCYJIbTALIUM.

Bueypounas nestenbHOCTh OakanaBpa Mo JaHHOW JUCHUILIIMHE IPEANOaraer:

- CaMOCTOSITEJILHBIN MOMCK OTBETOB M HEOOXOIUMOUW MH(OpPMAIUU MO MPEITTI0KEHHBIM
BOIIpOCaM;

- BBITIOJIHEHUE MPAKTUYECKUX 3aJIaHUM;

- BBIpaOOTKY YMEHUIN HayqYHON OpraHu3aluu Tpya.

VYcnemHasi opraHud3alys BpEMEHU MO YCBOCHUIO JAHHOW JAUCUUILUIMHBI BO MHOTOM
3aBHCUT OT HaJW4usa y OakajlaBpa yMEHHUs CaMOOPTaHU30BaTh CeOs U CBOE BpeMs IS
BBITIOJTHEHUSI TIPEJIOKCHHBIX JoMaIiHux 3agaHuil. OO0BEM 3aJaHMil  pacCcuuTaH
MakCHUMaJIbHO Ha 2-3 dYaca B Heaemo. [Ipu »TOM aiaropuT™M MNOATOTOBKH OyleT
CIEAYIOIINM:

1 sram — MOUCK B JHTEpaType TEOpEeTUYECKOW HHGPOPMAIIUU IO MPEII0KEHHBIM
MPENOJABATENEM BOIIPOCaM;

2 3Tamn — OCMBICIIEHUE NTOJIY4YeHHOW HH(POPMAIIKI, OCBOCHUE TEPMUHOB U MOHSATUH;

3 9Tam — cOoCTaBJICHUE IJIJaHA OTBETA HAa KaX bl BOIIPOC;

4 3Tan — NOUCK MPUMEPOB MO TaHHOU MPoOJIEeMaTHKE.

PabGoTa ¢ 0a30BbIM KOHCIIEKTOM

[IporpamMmMol NTHUCHMIUIMHBI MPETYCMOTPEHO YTEHUE JIEKIIMH B pa3iuvHbIX (popmax
UX TPOBEJCHUS: MPOOJEMHBIE JIGKIMU C OJEMEHTAaMU HBPUCTUYECKON Oecenbl,
WHOOPMAIIMOHHBIC JICKIIUU, JIGKIMU C OIMOPHBIM KOHCHEKTHPOBAHUEM, JICKIIMH-
BHU3yaJIM3alliH.

Ha gnexumsx mnpenogaBaTeiab paccMaTpUBAeT BOIPOCHI IPOrpamMMbl  Kypca,
COCTaBJICHHOW B COOTBETCTBUU C FOCYJapCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM. M3-
32 HEIOCTAaTOYHOI'O KOJIMYECTBA AYyJAMTOPHBIX YacOB HEKOTOPHIE TEMBI HE YAACTCS
OCBETUTh B IIOJIHOM 00bEMe, MOATOMY IpEenojaBaTelb, MO CBOEMY YCMOTPEHHUIO,
HEKOTOpbIE BOIPOCHI BHIHOCUT Ha CAMOCTOSTEIbHYIO pabOTy CTYIEHTOB, PEKOMEHAYs
Ty WM UHYIO JINTEPATYPY.

Kpome aToro, mist mydiiero ocBOCHHS MaTepHaia M CHCTEMATH3allid 3HAHUHU 10
JTUCHMUIUTMHE, HEOOXO0AMMO TTOCTOSIHHO pa30upaTh MaTepHaIbl JEKITUI MO0 KOHCIIEKTaM U
y4eOHBIM TTOCOOHSIM.
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Bo Bpemsi camoctosATensHON MpopabOTKH JIEKIIMOHHOTO MaTepuansa o0co0oe
BHHMAaHUE CIEAYeT yIEesATh BO3HUKIINM BOIPOCAM, HEMOHITHBIM TEPMUHAM, CIIOPHBIM
TOYKaM 3peHus. Bce Takue MOMEHTBI ClIeAyeT BBIACIUTh WM BBIIUCATH OTACIBHO IS
JanbHeilero oOCyXAeHUs Ha NPaKTUYECKOM 3aHsATUU. B ciydae HEOOXOOUMOCTH
oOpaiarbcsi K MpernojaBaTeao 3a KOHCyJbTanuel. [IoMHbIA CIUCOK JUTEpaTyphbl MO
JUCUUILIMHE IPUBEIEH B paboyeil mporpaMme AUCIUIUIHHBL.

IoaroroBka Kk 3a4ery

3ader sABIsETCA TPAAULIMOHHOW (DOPMOI MPOBEPKU 3HAHUM, YMEHUM, KOMIIETCHIIHH,
c(OPMUPOBAHHBIX Y CTYJIECHTOB B IMPOIIECCE OCBOCHHUSI BCETO COJEPKAHUS M3ydaeMOu
qucUIIMHbl.  OOBIUHBIA  3a4€T OTJIMYAeTCS OT HSK3aMEHa TOJIbKO TEeM, UTO
npenoaaBaTesb He quddepeHIupyer 6auibl, KOTOPbIE OH BBICTABIISIET IO €r0 UTOTaM.

CamocTosiTenbHas NOATOTOBKA K 3a4€Ty JOJDKHA OCYIIECTBISITECA B TEUEHUE BCETO
CEMECTPA, a HE 32 HECKOJIBKO THEN 10 €ro MPOBEICHU.

[ToaroroBka Briroyaer caexyromue aeucteus. [Ipexne Bcero HyKHO INEPEUYUTAThH
BCE JIGKIMHK, a TaKKe MaTepualibl, KOTOpPbIE TOTOBWJMCH K CEMHHAPCKUM H
MPAKTUYECKUM 3aHSATUSIM B TEUYEHUE CEeMecTpa. 3aTeéM HaJ0 COOTHECTH 3Ty
uHpopManMiO ¢ BOMpPOCaMHU, KOTOpble JaHbl K 3adeTy. Ecmu wuHpopmanmu
HEIOCTATOYHO, OTBEThl HAXOAAT B IPEIJIOKEHHOM IMPENOJABATEIEM JIUTEPATYPE.
Pexomennyercs nemare KpaTkue 3amnucud. Pedp uaer He O IImaprajike, a o
dbopMHpOBaHUK B CO3HAHMM YETKOM JIOTMYECKON CXeMbI OTBETa Ha Borpoc. Hakanyne
3auera HEOOXOJUMO TIOBTOPUTH OTBETHI, HE 3arisijblBas B 3amucu. Bpems Ha
MOATOTOBKY K 3a4€Ty [0 HOpMaTUBaM YHUBEPCUTETA COCTABIIET HE MEHee 4 4acoB.

IloaroroBka K 3k3aMeHy

DK3aMeH ABISETCS TPAAUIMOHHOM QOpMON TNPOBEpKH 3HAHUN, YMEHHIA,
KOMITETCHIINM, C(HOPMUPOBAHHBIX Y CTYJACHTOB B TMPOIECCE OCBOCHUS BCEro
COIEpX aHUsl M3y4yaeMOM JUCUMIUIMHBI. B ciydae mnpoBeAeHHs SK3aMeHa CTYHEHT
noJryyaeT 0ajuibl, OTpa)karolliue YPOBEHb €ro 3HaAHUM.

[TpaBuna moArOTOBKU K 3K3aMEHAM:
— Jlyuiie cpa3dy COpUEHTHPOBATHCS BO BCEM Marepuaje U 00s3aTeIbHO PaCHOJIOKHUTh
BECh MaTepral COTJIaCHO IK3aMEHAIIMOHHBIM BOIIPOCAM.
— Cama moAroTOBKAa CBf3aHA HE TOJBKO C «3amoMuHaHuem». l[loaroroBka Takxke
MpeArnoiaracT U NePeoCMbICICHUE MaTepualia, U JIaxe pacCMOTPEHUE aJIbTE€PHATUBHBIX
1501(S)7 8
— CHayana CTyIeHT JO/DKEH TMPOJAEMOHCTPUPOBATh, UYTO OH «YCBOHII» BCE, YTO
TpebyeTcsa Mo mporpamMme o0yuyeHus (WM MO MporpaMMme JAHHOTO MpernojaBaress), U
JUIIb TOCJE€ ATOTO OH BIPaBe BBICKA3aTh WHBIC, JKEJATEIbHO apryMEHTUPOBAHHBIE
TOYKH 3PEHUS.
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11. IlepevyeHb MH(POPMALUOHHBIX TEXHOJOIHH, HCI0JIb3yeMbIX NPH
OCYyIIeCTBJIEHNH 00Pa30BaTEJILHOIO MPOoIecca Mo JUCHUIINHE (MOTYJII0)
(BKJII0YAS MepeYeHb NPOrPpaMMHOI0 odecrieyeHus: 1 HHGPOPMAIMOHHBIX

CINIPABOYHBIX CUCTEM (MIPH HEOOXOAMMOCTH)

HNudopManinoHHbIE TEXHOJIOTHH MPUMEHSIOTCS B CISAYIONIUX HAIIPABICHUSIX:
opopMIICHHE THUCHBMEHHBIX pPa0OT BBIMOJIHACTCS C MCIOJIL30BAHUEM TEKCTOBOTO
pemaKkTopa;

JEMOHCTpAIsl KOMITBIOTEPHBIX MAaTepUajOoB C MCIOJIb30BAHUEM MYJIbTHMEIUNHBIX
TEXHOJIOT U,

UCIIOJIb30BaHNE MH(POPMAIMOHHO-CIIPABOYHOTO 0O0ECIICUeHUs, TAKOTO0 KaK: MPaBOBBIC
cnpaBouyHble cucteMbl (KoHcympTanT+ ™ aAp.), OHIAWH CIOBapH, CIPABOYHHUKHU
(I'pamora.py, Untyur.py, Bukunenus u ap.), Hay4Hble TyOJIUKaIUH.

WCIIOJIb30BaHUE CIICIIMATU3UPOBAHHBIX CIIPABOYHBIX CHCTEM (DJICKTPOHHBIX YYCOHUKOB,
CIPaBOYHHMKOB, KOJUIEKIMN WUTIOCTpaluii U (orouszodOpakenuit, (¢(oToOaHKOB,
PO EeCCUOHANBHBIX COLIMANIBHBIX CETEH U Ip.).

OpenOffice Cepika: http://www.openoffice.org/ru/

Mozilla Firefox Ccpinka: https://www.mozilla.org/ru/firefox/new/

Libre Office Ccpinka: https://ru.libreoffice.org/

Do PDF Ccsuka: http://www.dopdf.com/ru/

7-zip Ccoinka: https://www.7-zip.org/

Free Commander Ccruka: https://freecommander.com/ru

be Reader Ccebuika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.htmlmomno

Gimp (rpaduueckuii pegakrop) Cebiika: https://www.gimp.org/

ImageMagick (rpaduueckuii penaKkTop) Ccpuika:
https://imagemagick.org/script/index.php

VirtualBox Ccebuika: https://www.virtualbox.org/

Adobe Reader Ccrinka: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Oneparnronnas cuctema Windows 8.1 JlunensuonHast Bepcus 1o goropopy Ned71\1 ot
11.12.2014 1.

DneKTpoHHO-0MOIMoTeuHas cuctema bubnmokomruiekrarop

HanunonanbHa anekTpoHHast Oubiauorexa - gpeaepalibHOe TOCYAapCTBEHHOE OIOIKETHOE
yupexaenue «Poccuiickas rocynapcrsennas oubmmoreka» (PI'BY «PT'by)

Penaxkuus basel nanueix «[1IOJITTPE/] CipaBouHukm»

DnekTpoHHO-O0ubnnoTeuHas cuctema «JIAHb»

12. Onucanne MaTepuaJbHO-TEXHUYECKOI 0a3bl, HEO0OXOAUMOM 1JIA
OCyILIeCTBJICHHS 00Pa30BaTebHOIO NpoLecca M0 AMCHMILINHE (MOIYJIIO)
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-KOMIIBIOTEPHBIH KJacC W JocTynl K cetu VHTepHeT (BO BpeMs CaMOCTOSITEIbHOM
MOJTOTOBKH);

-[IPOEKTOP, COBMEUIEHHBI C HOYTOYKOM [UIsi TPOBEACHUS JIEKIMOHHBIX 3aHATHI
MpenoiaBaTesieM U MPE3CHTAINHU CTYIEHTAMU PE3YIbTaTOB PabOThHI

-pa3AaTOYHBIN MaTepuan AJisd NPOBEJACHUS IPYIOBON pabOTHI;

-METOJIMYECKHE MaTepuanbl K MPAKTUUYECKUM 3aHSATUSIM, JIEKIUU (PYKOIKCh,
AJNIEKTPOHHASI BEPCHs), NUIAKTHUECKUN MaTepuasa JJisi CTYJEHTOB (TECTOBBIC 3a/laHMs,
MYJIbTUMEINITHBIE TPE3CHTALUN ).
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NPUJIOKEHUE
IIpuMepHbIe 3a1aHUA 1JI KOHTPOJIbHOM PadoThI

Kounrpoabnas padora Nel.
3ananue 1.

BBIUMCIIUTE [P NOCIEA0BATENEHOCTH limnqw(\/ 2n+3 —+vn—-1).

3aganue 2.
8*-1
16x

Boeraucnuts npenen GyHkimm llm
x—)

3amanue Ne3.

BLIYHCIUT TPOU3BOAHYIO GYHKIME y = x° - tgx
3ananue Ne4.

Haittn nuddepennman pyaxmun f(x) = cos5x.
3aganue Nes.

9 4x
HaiiTi MakCHMyMBbI B MUHUMYMBI QYHKIMH y = ——.

KonrpoabHas padora Ne2.

3aganue 1.
BhIuuCIUTE Heonpenenennsii nnrerpan [ (2cosx + 7e*)dx.
3aganue 2.

. 2x-3
BbIYMCIIMTE HEONIPEAEIEHHBINA HHTErpan [ ~ar—10
3aganue Ne3.
BbIYMCIIMTE HEONpeaeeHHbIN uuterpan [ sin®x dx.
3ananue Ne4.

y 2
Brerancnurtb OIPCACICHHBIM HHTCTPAJI fO e*dx.

3amanne No5.

. +oo 1 1
Brruucnuth HeonpeneneHHbI HHTETpa f L. e xdx.

KonrpouabHas padora Ne3 mo mareMaTu4eCcKOMY aHAJIU3Y.

3aganue 1.

BeIuMCINTE Z,, ecin z(x, y) = 5x + x2y*.

3ananue 2.

BLIYUCIUTD Zyy,, it z(x,y) = 3x° + x2 + 4xy.

3anganue Ne3.

ITepexost K MOJIAPHBIM KOOPAMHATAM, BBIYUCIUTD JBOWHON UHTETPAIL:

+

If SinyxZty? dxdy, ecnn obnacts (D) orpaHuyeHa TMHUAMH
(D) Jx2+4y2

x% + y? =?,x2+y2 = 12,

3amanue Ne4.

Pemutes nuddepenimanpsHoe ypaBHEHUE Y = COSX.

3ananue NoS.

Haiitu sxctpeMmymsl Gynkuun z = z(x,y), eciu z = x2 + 4x + y? + 2y + 10.
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