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1. IlepeyeHb MIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHUs MO JMCUHUIINHE, COOTHECEHHBIX €

1.1 Iucuurmna

YUYE€TOM ITaIa:

IUIAHUPYEMBbIMH Pe3yJIbTaTaMHU OCBOEHHS MPOrPpaMMbl

«Maremartnka» 00cCIICUHBaCT OBJIAICHUC CICAYIOIIUMU KOMIICTCHIHUAMU C

Kon HaumenoBanue Kon HaumenoBanune JTara
OCBOEHHS KOMIIETEHIINH
KOMIIETEHIIUHA | KOMIIETEHIIUHU JTamna OCBOEHUS
KOMIIETEHIIUHA
YK OC-1 Croco6HOCTE YK OC-1.1 CrocoOHOCTE HAa  OCHOBE
TPUMCHATE KPUTHYECKOTO aHanm3a
KPUTUYECKMM  aHAIMU3 .
coOpanHoi uHpOpMaruu 00
uHpOopMau u
CHUCTEMHBIN IOAXO0d JJIsA 00BeKTE npeacTaBuTh €ro B
PCHICHUA 3amat BHJIE CTPYKTYPHBIX
000CHOBaAHHUS .
. DIIEMEHTOB M B3aUMOCBS3€Eil
CcOOCTBEHHOM
TPaXKTaHCKOM TTO3UIIUU MCKIy HUMH.
T1IK-10 Bnanenne  maseikamu | I[1K-10.1 CnocoOHOCTh OCYIIECTBISTh
KOJIMYECTBEHHOT'O 5 coop u MOJITOTOBKY
KaueCTBEHHOI'0 aHalIn3a uHdopmauu

nHpopmanuu
MPUHSATHH
yIpaBICHUYECKUX

npu

peleHui, MOCTPOCHHUS

SKOHOMHUYECKHX,
(bMHAHCOBBIX u
OpraHU3alMOHHO-
YIPABJIEHYECKUX
MOZECIIEW IyTeM  HX
ajanranun K
KOHKPETHBIM  3aJlayaM
yIpaBJIeHUS

12B PE3YIbTATC OCBOCHUA NTUCHUIIIIMHEBL Y CTYACHTOB JOJIZKHBI OBITh:

OTO/TD Kopx srana Pe3ynbratel 00yueHus
OCBOCHHS
KOMIIETEHINH
YK OC-1.1 Ha ypOBHE 3HAHMI:




CreriaianucTt o
BHYTPEHHEMY
KOHTPOJIIO
(BHYTpEHHUI
KOHTpPOJIEP):

[ [penBapuTenbHBIN
coop u
nHopMauu 0

aHaJIn3

NesITeIbHOCTH  00BEKTA
BHYTPEHHETO KOHTPOJIA

. 3HaeT  CcrmocoObl  oTOOpa  reHepalbHOM
COBOKYITHOCTH BBIOOPKH

o OCYIIECTBIISICT IEKOMITO3UIUIO ONHUCHIBAEMOTO
00BEKTa Ha CTPYKTYPHBIE DJIEMEHTHI

Ha YPOBHE YMEHUU:

o CaMOCTOSITENIbHO TPOBOAUT cOOp U OICHKY

JOCTOBEPHOCTH COOpaHHON MH(pOpMaLIUn
o yMEeT ONpeNeNsITh 3HAauWMble KPUTEPUH U

3JIEMEHTHI KOPPEJSLMOHHOIO aHaJIn3a

Ha YpPOBHE HaBBIKOB:

L4 YCTAHABJIIMBACT HUCPAPXHUYCCKUC CBA3U MCKAY
9JICMCHTaAMH
L4 OMpCACIIACT YCIOBUS MPCAOCTABJICHUA KPEAUTA

Creruanuct 1o|
BHYTPEHHEMY
KOHTPOJTIO
(BHYTpEHHUI
KOHTpPOJIEP):
[[penBapuTENLHBIN
coop u aHaIMN3
H(pOopMaluu 0
e TeTbHOCTH OOBEKTY|
BHYTPEHHETO KOHTPOJIS,

Coop u aHaImn3
MHpOpPMALlUd B XOJ€
[IpOBEICHUS
KOHTPOJIbHBIX
[pOLETyp

CHGHI/IEUII/ICT B 00iacTy|

[IEHOOOpa30BaHUs 7l
TaprudHOro
peryupoBaHuUs B
OKHJTHIIHO-
KOMMYHAJIbHOM
XO351CTBE: Coop

MCXOHON WH(pOpMaIUY
0  TCXHHYECKHX U
TEXHOJIOTHYCCKUX
mapaMmerpax

[1K-10.1

Ha ypOBHE 3HAHUU:

®  OCHOBHBIE MaTeMaTHYECKUe TEPMHHBI,
YHCJICHHBIC W AHAJTMTHYCCKUE METOJbI PEIICHHS
MAaTEMAaTHUYCCKUX 3a1a4

® MAaTEMaTHYECKYK) CHMBOJIUKY JUJISl BBIPAKCHHS
KOJIMYCCTBCHHBIX W KAa4CCTBCHHBIX OTHOHIGHI/Iﬁ
00BEKTOB

(] METOABI UCCIICAOBAHUA MAaTEMATHUYCCKUX MOI[CJICﬁ

(] MCETOAbI OIICHKHA TOYHOCTH 158 HpeI[CJ'IOB
HpI/IMCHI/IMOCTI/I HOHy‘ICHHI)IX pe3y.]'[BTaTOB

(] MaTEMAaTUYCCKUE MCETOABI, HeO6XOI[I/IMI)Ie JJIA
aHaM3a ® MOJCIUPOBAHUS AKOHOMHUUYECKUX

IIPOLIECCOB U SIBJICHUI

Ha YPOBHE YMEHUN:

L pemiaTb MaTEMATHYCCKUEC 3a1a4n

L HUCCICIOBATHh MaTEMAaTHYCCKHUEC MOICIN

Pa3INYHbIX COCTOSIHUM U IMponeccoB
L HCIIOJIB30BaTh

OCHOBHBIC AHAJIUTUYECKUE U

YHUCJICHHBIC MCTOABI MaTEMAaTUKHU n Hux

peanu3zauus Ha OBM




DKCILUTYaTUPYEMBIX
COOPYKEHHH, CETe u
000py1I0BaHUS

CTaBUTHh U pCUIATb MAaTCMAaTUUYCCKUC 3aJa4n
BI:I6I/IpaTI> n HUCCIICA0BATh MaTeMaTU4YCCKUeC
MOJICTH PA3IHYHBIX COCTOSIHUI U MPOLIECCOB.
UCIIOJIb30BaTh METOJBI 00pabOTKM W aHalu3a
pe3yJIbTaToB YHUCIICHHBIX u HATYPHBIX
9KCIIEPUMEHTOB

CTaBUTh U PEIlIaTh MATEMATHICCKUE 331aUH
CTPOUTH U UCCIICIOBATH MATEMATHYECKUE MOJICITH
Pa3IUYHBIX COCTOSHHIA U ITPOIIECCOB,
AQHAJM3UPOBaTh aJCKBAaTHOCTh MAaTEMaTHUYECKHX
MOJIeJIel pa3IMYHbIX COCTOSIHUI U MPOIIECCOB
MMPpOBOAWTL aAalTaluio MOIIeHeﬁ K KOHKPCTHBIM
3a71a4aM yIpaBJICHHS

CaMOCTOSITC/IbHO ~ PACIIUPSATh MaTeMaTHUECKHUE
3HAHHWS M TPOBOAUTH MAaTEMATHYCCKUIl aHAIH3

IMPUKIAAHBbIX 3a1a4

Ha YPOBHE HaBBIKOB:

MMOCTAHOBKHU U PCIICHHUA MATCMATHUYCCKUX 3aaa4
pemicHusd MaTCMAaTUUYCCKUX W CTATUCTUUYCCKHUX

3aga4 aHaAJIMTUYCCKUMHU U YUCIICHHBIMH MCTOJaMH

2. O0bem u MecTo AUCHHUILINHBI B cTpykType OIl BO

O0BbeM THCHUILINHBI

OOmast TpyZOeMKOCTh IWCHUIUIMHBI — 6 3.e. (216 dYacoB), W3 HHUX KOJUYECTBO

aKaJIeMUYECKHUX YacoOB, BBIJICJIEHHBIX Ha KOHTAKTHYIO paboTy ¢ mpenogasarenem — 130, B Tom

YHUCJIC:

—  JIEKIMOHHOIO THIA — 56;

— nabopaTopHbIe paboTHI (MMPAKTHKYMBI) — 8;

— TPaKTHYECKOTo (CEeMHHAPCKOTo) Thmna — 58;

— KOHTaKTHas CaMOCTOATCIIbHas pa60Ta - 8.

KonnyecTBO akageMHYECKHX 4YacoB,

BBIIEJICHHBIX Ha CaMOCTOSTEIbHYIO paboTy

obOygaromuxcst — 50. /lucuuruimHa 4acTHYHO peam3yercsi ¢ MPUMEHEHHEM JMCTAHIIMOHHBIX




obpazoBarenbHbIX TexHONMOTHH (JIOT).
Mecto aucunmimnsl B ctpykrype OIl BO

VYuebnas nuciumnHa b1.B.28 «Maremarukay - qucuuruinHon BapuatuBHoii yactu OIT BO

OakanaBpuata. ucuunnuna «MaTtematukay uzydaercs Ha 1 Kypce.

Kypc «Matemarukay onupaercs Ha OCBOCHHE OOYYArOIIMMMHCS LIKOJIHHOW MPOTPAMMBI.
Copepxanue aucuuIUIMHBL «MaTtemaTtuka) BBICTYNAET ONOPOM MAJis CIEIYIOIIMX KypCOB:
«Craructuka», «OCHOBbl IPOTHO3UPOBAHUSA  COLMAIBHO-3KOHOMUYECKHX  IIPOLIECCOBY,

«DuHaHCcOBas MaTeMaTHKa.

(DOpMOfI HpOMeX(YTOqHOﬁ arrecraguu 1o JUCHHUIIIMHE B COOTBETCTBUU C y‘le6HI>IM IIJIaHOM

SIBJISICTCS 9K3aMeH B 3 Tpumectpe 1 kypca (36 yacoB) u 3ader B 1 Tpumectpe 1 Kypca.

OT cTyneHToB TpeOyeTcsi AEMOHCTpalUs YCBOCHUSI OCHOBHBIX MAaTEeMaTHYECKUX TMOHSTHMH,

YMeHI/Iﬁ M HAaBBIKOB PCHICHHA 3a/1a4, 3HaHNC OCHOBHBIX q)OpMy.]'I.

3. Coaep:xanue M CTPYKTYPa AUCHMIIUHBI

Tabnuna 2.
Pa3nen mucuuInIinHb! O0BbeM THCHHUILINHEBI, Yac. ®dopma
Ne HanmeHnoBanue Bcero KonrakTHas padora TEKYIIEro
I o0yuaromuxcs ¢ KOHTPOII -
CIIEBaEMOCTHU

1 npenoaaBareaemM cp |” y

IPOMEXKYTOUHOM

10 BHIAM y4eOHBIX ATTeCTAIHY
3aHATHI

J| Jap  [m3 | KCP
Ounasn gpopma odyuenus
1 | Dnementsi Teopun | 14 5 5 4 KP, O
MHOYECTB.
JInneiHas u
BEKTOpHasl anredpa

2 | AnamuTnyeckas 14 5 5 4 Kkp
reOMETpHUs
3 | BeeneHue B 15 5 6 4 KP.O
MaTeMaTHYECKHi
aHanus. Teopus
TPEJIETIOB.

4 | Iuddepenunansuoe | 7 5 |1 6 1 4 kp.0
UCYMCIIEHHE
GbyHKIMH ogHON
MIEPEMEHHON U €T0
NPUIIOKEHHS K
HCCIIeIOBAHHIO

byHKIHIT




5 | UnrerpansHoe 17 5 |1 6 1 4 KP,O
UCYHCIICHUE
GyHKIMM OJTHOM
MIEPEMEHHOMN
6 | OOBIKHOBEHHBIC 17 5 1 5 1 5 KP
nuddepeHnnaIbHbIe
YpaBHEHHSI

7 | Juddepenuunansuoe | 7 5 |1 5 1 5 KP
WCYHUCIICHUE
byHKIUH
HECKOJIbKUX
MIePEMEHHBIX
8 | Psaabl 17 5 1 5 1 5 KP
9 | Teopus 18 6 1 5 1 5 KP,O
BEPOATHOCTEMN
10 | Marematuueckas 17 5 1 5 1 5 KP
CTaTHCTUKA
11 | ®dunaHcoBas . : . - 1 - KP
MaTeMaTHKa

[Ipomexxyrounas ?;cjzmweH
aTTecTanus

Bcero 216 56 8 58 8 50 36

Ipumeyanue:
** — dhopmul mekyueeo konmpoas yeneeaemocmu. onpoc (0O), koumponvhas paboma (KP)

Conepxanue IMCUMILTHHBI
Tema 1. DnieMeHTHI TeOpun MHOXKECTB. JIMHEHAs 1 BEeKTOpHAas anredpa

MuoxectBa. Ilpumepsl. CrnocoObl 3amanus. Onepauuu Haj MHoOXecTBaMu. OToOpakeHUs
MHOXecTB. MOITHOCTh MHOKeCTBa. JleficTBuTeNbHbIe uncia. [lonsaTue necTBUTENBHOTO YHCIIA.
Haubonee ymnorpeObumbie 4YMCIOBBIE MHOXKECTBA. [ paHM UYMCIOBBIX MHOXECTB. AOCONIOTHas
BEJIMYMHA YHClla. DJEeMEHTapHble HEpaBEHCTBA. DJIEMEHThl Teopuu omnpenenutencii. [lonsrue
MaTpuLbl U onpenenurens. OnpenenuTens n-ro nopsaka. CpolcTsa onpeaenuTeneid. MUHOPBHI.
Anrebpanueckue OMOJNIHEHUs. Bbluncienue onpenenuTeneil W UCMONb30BaHUE HUX CBOMCTB.
OnemeHTapHas anredpa marpuil. Marpuisl. Onepauuu Haj mMatpunamu. OOpaTHas MaTpuua U
crocoObl ee BeluucieHud. Panr marpunel. CriocoObl BeluMcieHUsl paHra. CUCTeMbl JIMHEHHBIX
anreOpanyeckux ypaBHeHull. [ToHsATHE cucTeM JIMHEHHBIX ypaBHEHUI. MeTO/bI pelieH s CUCTEM
N YpaBHEHUH C 1 HEU3BECTHBIMH: MaTpUuHbIi Meron; (opmynsl Kpamepa. HccnenoBanue
IIPOU3BOJIBHOM CHUCTEMBI m YypaBHEHUW C n Heu3BeCcTHbIMHM. Teopema Kponekepa-Kanemwm.
[Tonsitue ¢ynaameHtanpHoil cuctembl pemeHuidl. Merton [Maycca. Mogens JleoHTheBa
MHOT00TpacieBOil 3KOHOMUKH (OanaHcoBbli aHanu3). OcHOBBI BekTOpHOU anreOpsl. [lonsaTue
BeKTOpa. JINHEWHbIE onepannn HajJ BeKTopamu. BekTopHoe mpocTpaHcTBo. Pa3noxenue BekTopa
[0 HampaBlIeHUAM. JInHelHas 3aBUCHMOCTb BEKTOpoB. basuc. IloHsATHE KOOpAMHAT BEKTOpA.

Addunnas cucrema xoopaunat. IIpsimoyronbHas nekaproBa cuctema koopauHat. [lomsipHas



cucrema koopauHat. [IpousBenenue BekTopoB. CKaJIsIpHOE MPOU3BEICHHE BEKTOPOB. BekTopHOE
npou3BeieHne BeKTOpoB. CMemaHHOE MpPOU3BEACHHUE BEKTOPOB. JIMHEHHbIE OTOOpaXKEHHMS.
JluneliHple OTOOpaXEHHS M ONEPaToOpbl, CBA3b JIMHEHHBIX OIEPAaTOPOB C MAaTpPULIAMH.
CoOcTBeHHBIE BEKTOPHI M COOCTBEHHbBIC 3HAUCHMs JIMHEWHBIX ONEPAaTOPOB, UX BBIUUCIEHHE U
cBoiicTBa. JIluHeliHas Moxens oOMeHa.

Tema 2. AHanuTHUECKAsk TEOMETPHUS

Jluaus. [onstue ypaBHeHus nuHuM. JlmHMM TiepBoro mopsaka. OOmiee ypaBHEHHE MPSIMOU.
OCOOEHHOCTH PACIIONIOKEHHSI MPSAMONH OTHOCHUTENIBHO IPSIMOYTOJIBHOW JEKapTOBOM CHCTEMBI
KoopauHar. [Ipyrue ypaBHEHMs IPAMOM JIMHUN: BEKTOPHO-IIAPAMETPUIECKOE, TapaMETPUIECKOE
YpaBHEHHUs MPSMOM JIMHUU; YpaBHEHHUs IPSAMOM, NMPOXOASIIEH dYepe3 JIBE 3a/JaHHbIE TOYKH,
KaHOHWYECKOE YpaBHEHHE; ypaBHEHHE MPSIMOM C YIJIOBBIM KOX(QQHUIMEHTOM, YpaBHEHHE B
orpeskax. HopmanbHoe ypaBHeHue npsMoi. IIpsmas U 1miocKoCTh B IPOCTPAHCTBE. Y paBHEHUE
IOBEPXHOCTH M JIMHUU B IpocTpaHcTBe. OOuiee ypaBHeHHE MIIOCKOCTH. HeronHble ypaBHEHUS.
VYpaBHEHHE IUIOCKOCTH B OTpEe3Kax. YPaBHEHHUE IUIOCKOCTH, NPOXOIALIEH 4Yepe3 TPU TOUYKH, HE
Jexamuye Ha OgHOM mpsmoil. HopManbHOE ypaBHEHHE IJIOCKOCTH. B3auMHOE pacmoyioKeHHe
wiockocteil. I[IpsMas B mpocTpaHCcTBE. YpaBHEHUE NMPSMOMW, IPOXOIALIEH uepe3 ABE 3aJaHHbIC
touku. Kanonnueckoe ypaBHeHue mnpsmoil. [lapamerpuueckue ypaBHeHus. OOliee ypaBHEHHUs
npsiMoit B mpoctpanctse. Ilepexon ot obuiero ypaBHeHUs NpSIMON K KaHOHUYECKOMY, a 3aTeM,
rapaMeTpu4ecKkoMy. B3auMHO€E pacnonokeHue npsiMbIX, NPSIMON U TIOCKOCTH. JIMHUKM BTOPOTO
nopsaka. Knaccudukanus nunuii Broporo nopsaka. Jmunc. ['unep6ona. [lapabona. [Tonspasie
U TapaMeTpUyecKHe YpaBHEHMs OJIUIMIca, rumnepbonbl, mnapabosisl. Kpuele crnpoca u
npemoxkeHus. Touka paBHoBecHs. [IayTuHHAsE MOJENb pPBIHKA.

Tema 3. Beenenue B MaTemaTHueckuil ananus. Teopus npenenos

OyHKIUSA [EeHCTBUTENBHOTO nepeMeHHoro. CrocoOwl 3amanus (yHkiuu. IloHsATHE CclI0XKHON
¢bynkuuu. Apudmernyeckue neiictBus Haja (yHKuuAMU. DYyHKIMM MOHOTOHHBIE, YETHBIE,
HEYETHbIe, MEPUOJNYECKUE, OrpaHWYEHHbIE W HeorpaHuyeHHble. OCHOBHBIE 3JIEMEHTapHbIE
¢yukuuu. [penen yucnoBoil mocnenoBarenbHOCTU. [IoHATHE YMCIOBOM MOCIEI0BATENBHOCTH.
beckoneuno  mamsle M OeckoHeyHO  Oosblive — mocnenoBarenbHocTH.  [Ipenen
nociyeaoBarenbHOCTH. CBOMCTBA CXOAAIIMXCS MocienoBaTeapHocTed. CylecTBOBaHUE Npeesa
OTPaHWYEHHON MOHOTOHHOHM TmocienoBareabHOCTH. Yucno e. Ilpemen ¢ynkmuu. CaoiicTBa
byHKIMH, nMeronuX npeaen. J{Ba 3aMeyaTenbHbIX npeaena. 3aada 0 HenpepbIBHOM HaYUCIIEHUU
npoleHToB. beckoHeuHo Manble U OeckoHeuyHO Oonbiine (YHKIMH W UX CpaBHEHHS.
HenpepoiBHocTh pyHKIIMHN. CBOiicTBa (yHKIMH, HEMPEPHIBHBIX B Touke. CBOWCTBa (DyHKIIMIA,

HEIpEPBIBHBIX Ha oTpe3ke. [loHATHEe paBHOMEPHOU HENPEPHIBHOCTH.



Tema 4. JluddepennuanpHoe ucuncieHne yHKIUNA OTHON MEPEMEHHON M €ro MPUIIOKEHUS K
UCCIICIOBaHUIO (DYHKITHIA

IIpousBogHas. ['eomeTprUecKUil CMBICI NIPOU3BOJHON. YpaBHEHUE KAacaTeIbHONM U HOPMAaIU K
rpaduky auddepeHuupyemMorn (GyHKIHMH. DKOHOMHUYECKHNW CMBICT Mpou3BoaHOM. [IpaBuia
mudepennyposanus. IIpousBogHble 3neMeHTapHbIX (QyHKuud. IlpomsBoanas oOpatHOH
¢ynkuuu. Jlorapupmuueckas mpousBoaHas. Jduddepenumpyemocts (ynknun. I[lonsrue
mupdepennmana. CBOHCTBO HHBapuaHTHOCTH (opMbl auddepeHnrara MmepBoro MopsIKa.
[IpowsBogubie u guddepenunanst Boicmux mopsakoB. luddepenunpoBanue GyHKIHH,
3ajaHHOM  mapameTrpuueckd. OCHOBHBIE TeopeMbl O JupQepeHIUpyeMbIX  (QYHKIUAX.
IIpuMeHeHne TPOM3BOAHOW K HaxOXAeHHIO mnpenenos. Ilpasuno Jlomurans. IIpumenenue
T epeHaIbHOr0 UCUUCICHUS K HCCIEJOBaHUIO (DYHKIMIA. YClIOBHE MOHOTOHHOCTH
(GyHKLIMM Ha 4YUCIOBOM IpoMexyTke. HeobOxoanmoe M JOCTaTOYHOE YCIOBUS 3KCTpeMyMa
¢ynkuuu B Touke. Hambospliee n HavMeHbllee 3HaueHUS (YHKLUU Ha OTpe3Ke. Belmykible
¢ynkumu. Toukm mepermba. AcumnTorel Tpaduka QyHkmuu. I[lomHas cxema o0mero
ucclieoBaHus (PYHKIMU U mocTpoeHue ee rpaduka. [Ipumenenne B skoHoMuke. [IpenensHbie
[I0Ka3aTea B MUKPOIKOHOMHUKE. DJIACTUYHOCTh SKOHOMHUYECKHX IOKa3arened. MakcuMuzanus
npubsu. Knaccndyeckue Metosl ontumuzanuu. OyHKIUM cripoca U npeanoxeHus. OyHKIus
nosie3HocTH. Kpusble Oe3paznnuus.

Tema 5. HTerpanbHoe ucuuciaceHue PyHKIUN OJHOM nepeMeHHON

[TepBooOpaznas ¢ynkuus. Heonpenenenuslii unrerpai. OCHOBHbIE CBOWCTBA HEOIPEAEIEHHOIO
uHTerpana. TaGnuua OCHOBHBIX HHTErpanoB. MHTerpupoBaHHMe MOJCTaHOBKOW WIIM 3aMEHOM
nepeMeHHoil. WHTerpupoBaHue mno dactaM. VIHTEerpupoBaHUE palMOHAIBHBIX (DYHKUIHH.
Paznoxenne panMoHasbHON JpoOM Ha MpocCTEHIINE. WHTerpupoBanne MNpOCTEUIINX
paunoHanmbHBIX ApoOeil. Hekoropele kiaccel uHTErpupyembix ¢(yHkimid. MHTerpupoBaHue
HEKOTOPBIX UppalMOHATBHBIX (PyHKIMH. WHTerpupoBaHue TPUTOHOMETPUUECKUX BBIPAKEHHM.
WuTerpupoBanne HEKOTOPBIX HPPAMOHAIbHBIX (YHKIUN C MOMOIIBIO TPUTOHOMETPHUUECKUX
nosctaHoBOK. OmpesienieHHbI MHTErpaji. 3ajJaud, MNPUBOJAAIIME K TMOHSATHIO ONPEIEICHHOTO
uHTerpana. OCHOBHBIE CBOMCTBA OIPENEICHHOIO HHTErpasa. HTerpa ¢ nepeMEeHHbIM BEPXHUM
npenenoM. ®opmyna Herotona-JleiiGHumna. 3aMeHa epeMEeHHOI B ONpeNeleHHOM HHTErpae.
WUuTerpupoBanue Mo 4YacTsAM B OIpeAeleHHOM wuHTerpaie. llpunoskeHuss ompeneneHHOro
uHTerpana. OOmias cxema NpPUMEHEHHUs OIpPENeJIeHHOI0 MHTerpajia. BpluncieHue Iuiomanu
KPUBOJIMHENHOW TpaIeluy U KpUBOJIMHENHOTO cekTopa. Beruncnenue qymnel gyru. [punoxxenus
OTpeielIeHHOro nHTerpajia. Beruncnenue oobema Tena BpaiieHus. Berancienue o0bema Tena mno
IUIOHIA/IAM  MapajUIeNIbHOTO CeueHUs. BpluucieHne IUIom@aau IMOBEPXHOCTH BpallleHHUS.

HecoGcTtBennsie nnTerpansl. HecooctBennsie nHTerpaisl | poga u ux cpoiictea. JloctaTouHble
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IPU3HAKU CXOAMMOCTH HECOOCTBEHHBIX MHTErpanoB | poga [uid HEOTpULATENbHBIX (DYHKIMI.
@®opmynel  HeioTona-JleitOHua, 3aMeHa TIepEMEHHOH, HWHTETPUpOBAaHHE IO YacTsIM B
HeomnpeneneHHoM wuHTerpane | poma. HecoOGctBennbie wunTerpansl |l poma. Hexoropsie
IIPWIOKEHUS B DKOHOMHUKE

Tema 6. OObikHOBeHHBIE AU DepeHITnaTbHbIC YPAaBHEHUS

OObikHOBeHHBIE MU depeHanbable  ypaBHeHHA. OOBIKHOBeHHbIE UG depeHInalIbHbIe
ypaBHeHus. 3anada Komu. HauansHble ycioBus. Teopema o CylecTBOBaHUM U €IMHCTBEHHOCTU
pewenus 3agaun Komm. JluddepeHunanbHble ypaBHEHUS IEPBOrO IMOpsAAKa. YPaBHEHHS C
pa3sfeIAIOIIMMUCA ~ TIEPEMEHHBIMH.  YPABHEHHUS, IPUBOASINMECS K  YPAaBHEHHAM  C
pa3IeNAIMMUCS  NEPEMEHHBIMU.  YpaBHEHHE  bepHyuiM. YpaBHEHHs B IIOJHBIX
muddepennmanax. 3agauu, NPUBOAANIME K NOHATHIO AuddepeHunansHoro ypaBHeHus 1-ro
nopsaka. luddepenHunanbable ypaBHEHUS BbICHINX MOPAAKOB. [uddepeHnnanbable ypaBHEHUS
BBICIINX NOPAAKOB. OCHOBHbBIE IOHATHS.  YPaBHEHUS BBICIIUX IOPAIKOB, IOIYCKAIOLIUE
NOHMXKeHne nopsiaka. JIuHelinsie ogHOpoAHbIe MU depeHaTbHbIe YPaBHEHHUS 1-TO MOPSAKA.
CpoiicTBa ux pemenuil. @yHaaMeHTaIbHasI CUCTEMa peIeHUH TupepeHINATBEHBIX YPaBHEHHN.
Oowee pemenue. Jlunelinsle oqHopoaHble AU depeHnnanbple ypaBHeHus. CTpyKTypa o01ero
pelLIeHHs] HEOAHOPOIHOTO ypaBHEeHUs. JIuHelHble ogHOpoaHble TuddepeHaTbHble YpaBHEHUS
2-T0  TOpsAKa ¢ TOCTOSHHBIMH  Kod(¢uuueHtamu.  JIuHEWHbIE  HEOIHOPOIHBIE
muddepeHraIbHbple  YpaBHEHUS 2-TO TOpPSIKa C IMOCTOSHHBIMH Kod(p¢uiuentamu. Metox
OIpeNIeIeHUs] YacTHBIX pELIeHUH Mo BUAY IpaBoM yacTu ypaBHeHMs. [uddepenHnumanbHbie
YPaBHEHMs 1-TO TOPSAJKA C MOCTOSHHBIMH KodpduuueHTamu. AmnmapaT JuddepeHInaabHbIX
YpaBHEHUH B 3KOHOMHUKE.

Tema 7. luddepenumanpHoe ncyrcaeHue GyHKIMN HECKOIbKUX TEPEMEHHBIX

OyYHKIMU HECKOJIBKUX TNepeMeHHbIX. [loHsaTHe neicTBUTeNbHOW (QYHKIMH M JEHCTBUTENBHBIX
nepeMeHHbIX. ['paduk GyHKIMU BYX NEHCTBUTENbHBIX MEPEMEHHBIX. JIMHUU U TOBEPXHOCTH
ypoBHs. [lonsitue o ckamgpHom mone. Ilpexgen (QYHKIMM HECKONBKUX MEPEMEHHBIX.
HemnpepeiBHOCT,  (pyHKIIMM HeECKOJIbKUX mnepeMeHHbIX. Juddepenuupyemocts pyHKINN
HECKOJIbKUX TepeMeHHbIX.  YacTHble MPOM3BOAHBIE (DPYHKIMM HECKOJIBKHX MEpPEMEHHBIX.
[TponsBonHas mo HampasieHuto. I'paguent. Ilowstue nuddepeHumupyemMoctd (GyHKIUM U
JNEHCTBUTENBHBIX TEepeMEeHHbIX B Touke. HeoOxoaumple ©  JAOCTaTOYHBIE — YCIIOBHUS
mubdepenuupyemoctd.  uddepenunan QyHKIMM HECKONBKMX IepeMeHHbIX. [IpaBuia
muddepeHpoBanus  cinoxkHoW QyHkumu. uddepenurpoBanne (QyHKIMH HECKOJIBKUX
nepeMeHHbIX. Jluddepenunpoanue (yHKUMN, 3aJaHHBIX HesBHO. KacarenbHas IMJIOCKOCTb.
['eomerpuueckuii cmbicn auddepennnana. YacTHble TPOU3BOAHBIE BBICHIMX IOPSIKOB.

HezaBucumocTs pesynpraTta OT mnopsanka auddepenunpoBanus. Juddepennuans BoICIINX
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nopsinkoB. MccnenoBanne QyHKIIMHM HECKOJBKUX MEPEMEHHBIX. JKCTpeMyM (¢.H.II. Y CIOBHBIN
skcTpeMyM ¢.H.1. HanGonbiiee 1 HauMeHblee 3Ha4eHUs (.H.I. B 3aMKHYTOM OTpPaHHYEHHOM
MHOXecTBe. lIpumeHenne B 3ajgavax SKOHOMHUKH. [IpHOBUTE OT MPOM3BOJCTBA Pa3HBIX BUIOB
npoayKiuu. MakcuMu3anuu NpuObUIM  MPOU3BOACTBA OJHOPOJHOW HPOAYKIMH. Merox
HAaUMEHBIINX KBAaJPATOB.

Tema 8. Psb1

UYucnoseie psaabl. OcHoBHBIE MOHATHA. CXOIUMOCTH psifa. HeoOXoauMeblid Mpu3HaK CXOIUMOCTH.
I"apmonnueckuii psa. Panpl ¢ MONOXKUTEIBHBIMA WiICHAMH. PAnbl ¢ 4ieHAMH NPOU3BOJIBHOTO
3Haka. CreneHHble psiibl. O0IaCTh CXOAUMOCTH CTENEHHOT 0 psifa. Pan Maknopena. [Ipumenenue
PsI0B B IPUOIMIKEHHBIX BBIYMCICHUSIX.

Tema 9. Teopus BeposTHOCTEN

CoObitusa. Knaccudukanus coObituii. CiydaitHoe coObiTue. IIpocTpaHCTBO 3J€MEHTapHBIX
coObiTuil. Anrebpa coObiTuil. KoMOMHAaTOpHBII MeTOJ BBIYMCICHHMS 4YHMCIa MCXOJOB,
cocTaBIsIIONMX coObITHE. BeposTHOCTE coObITs. CtaTucTHyecKast BeposiTHOCTh. Kimaccndeckoe
ONpEE/IEHUE  BEPOSITHOCTH  COOBITUS.  AKCHOMAaTH4YECKOE  ONHUCAaHUE  BEPOSTHOCTH.
['eomerpuueckuii cnoco6 mojcyera BeposTHOCTH. IIpeamer Teopun BepositTHocTell. OCHOBHBIE
TEOpEMBbl TEOpUU BeposTHOCTEH. CIEeNCTBUS W3 aKCHOM TEOpUM BEPOSTHOCTEH. Y CIIOBHAs
BEpPOATHOCTh. [IprHIMI yMHOXEHUs BeposTHOCTEN. PopMyiia noaHoM BeposTHOCTH. Dopmyna
baiieca. 3aBucumble 1 He3aBUCHMBbIE COOBITUS. TeopeMa yMHOKeHUs BeposiTHOCcTel. [loBTOpeHue
HE3aBUCUMBIX HcnbITanuil. [lociaenoBarenbHOCTh HE3aBUCUMBIX MCIIBITaHUM (cxema bepHynn).
®opmyna bepnymnu. JlokanpHad M uHTerpanbHas Teopembl Myaspa-Jlamiaca.  Teopema
[Tyaccona. BeposiTHOCTh OTKJIOHEHHSI OTHOCHUTENBHON YacTOTHI OT MOCTOSIHHOW BEPOSITHOCTH B
He3aBUCHUMbIX ucnblTaHusax. Ciydaiinple BenuuuHbl. OmpeseneHue CciydalHON BEIWYUHBI.
3aKOHBI pacHpelesIeHNs] AUCKPETHOM CIy4allHOM BENWYMHBI. BMHOMHHAIBHOE paclpeleeHHue.
3akoH pacnpenenenus Ilyaccona. I'eomeTpruueckuii 3akoH pacnpeneneHus. YuciaoBbie
XapaKTepUCTUKU AMCKPETHBIX CIy4alHbIX BeNW4MH. VHTerpanbHas QyHKIUS pacrpeneiaeHUs..
Marematuueckoe oxugaHue u ero cpoictBa. Jucmepcus CsoiictBa nucnepcuu. CpenHee
KBaJZpaTuueckoe OTKIOHeHue. [lonsaTne o MomeHTax pacnpeneneHus. Onpenenenue
UHTErpaibHON (QyHKIUM pacnpeneneHus. CBoicTBa MHTErpalbHON (YHKUUHU pacrpeieeHus.
I'paduk wuHTErpanbHOM QyHKUMHM pacnpeneneHus. HemnpepbiBHbIE CilydaiiHble BEJIWYHHBIL.
Hubdepenunansias  QyHKUMS  paclpeneieHuss W OCHOBHbIE  CBOMCTBA.  YmucioBble
XapaKTEpUCTUKU HETIPEPHIBHBIX CIy4YailHBIX BETUYUH. HEKOTOpPbIE 3aKOHBI pacpe/esIeHUs H.C.B.
PaBHOMEPHOE paCIIpPEACIICHUE H.C.B.; DKCIIOHEHIUAIBHOE paclpezeiieHue H.c.B. HopmanbHOe
pacmpeneneHie HENpPephIBHOM ciaydaiiHOW BenmuuuHbl. Pacnpenenenmne ['aycca. ['paduk

IUIOTHOCTH ~ PACIIpeAeIeHUs. YucioBble  XapaKTEPUCTUKHA  HENPEPBIBHOW  BEJIMYHHBI,

12



pacrnpeneneHHol mo 3akoHy ['aycca. BepoATHOCTh mMomamaHusi HOPMaJIbHO pacHpencieHHON
CIIy4ailHOM BEJIMYMHBI B 3aIaHHBIN UHTEPBAJl. BhIunciIeHrE BEPOSITHOCTH 33IaHHOTO OTKIIOHEHHUS
CIIy4ailHOM BEIMYMHBI OT €€ cpenHero 3HaueHus. COBMECTHOE paclpeiesieHue ClydailHbIX
BeJIMYMH. MHOromepHas ciiydaiiHas BeruurHa. COBMECTHOE pacIlpeiesIeHUe IBYX JUCKPETHBIX
CIy4alHBIX BeNWYWH. [[BymMepHas HempepbiBHas cCiydaiiHas BenuunHa. CBOWMCTBA (PyHKIIUU
pacrpeeneHus U INIOTHOCTH paclpeaeeHrs BYMEPHOM CilydyailHOW BennurHbl. HezaBucumocts
JBYX CIy4alHbIX BenuuuH. DyHKIMM ciydailHpiX BennuuH. KoBapumamms u ko3 duiumeHt
Koppemsinuu c.B. OmnpeneneHre QyHKIMM CIy4dailHBIX BelIM4YuH. PacnpeseneHue CyMMbI JABYX
ciydyaiHbIX BennuuH. KoBapuanus v KodQPuImeHT Koppesaiuy CrydaiHbix BeananH. CBOMCTBa
Kod(UIMEHTA KOPPEISIHHA. 3aKOH OOJBIINX YUCEI. Y CTOWYUBOCTD CPEIHETO apHPMETHIECKOTO
3HaYeHus ciydaiiHoi BenmmuumHbl. HepaBenctBo YeOwimeBa. Teopema YeObimena. Teopema
bepuymnu. LlenTpanbHas npenenbHas TeopemMa

Tema 10. MaTemaTuyeckas cTaTUCTUKA

OcHOBHbIE MOHATHS MaTEMAaTUYECKOM CTaTUCTUKH. 3aJaud MaTeMaTU4YeCKOW CTaTUCTHKU.
I'enepasibHasg coBOKynHOCTh. Beibopka. CraTtuctuueckoe pacnpezaeneHue Bbioopku. Ilonuron.
['ucrorpamma. DMnupuueckas GyHKIus pacupenenenus. CTaTUCTHUECKHE OLEHKU HE3aBUCUMBIX
napaMeTpoB pacmnpenesneHus. YucaoBble XapakTepUuCTUKHU BBIOOPKU. CIIOCOOBI MX BBIYUCIICHUS.
CraTrcTHYeCKHE OLIEHKM HEHM3BECTHBIX IapaMeTpoOB pacmpeneneHust 1mo BbiOopke. CBoiicTBa
OLICHOK. TOoueyHbIe OLIEHKU MaTEMaTUYECKOI0 OKUJAaHUs U aucnepcuu. IHTepBaabHbIe OLEHKU.
JoBeputenbHble THTEPBaJbl. METOIbI HAXO0K/IEHUS OLICHOK [TapaMeTpoB pacnpenenacHus. Meroa
MOMEHTOB. MeToJ] MaKCHUMaJbHOTO IMpaBIONoA00us. MeToJ HauMEHbIIUX KBaJIpaTOB.
Craructuueckas runote3a. AnbrepHaThBHas runore3a. Cratuctuueckuilt kpurepuil. Ilposepka
cTtaTucThyeckol rumnore3bl. Kpurepuit 3Haummoctu. Kputepuit cormacus. DJIeMeEHTHI
KOppersiMoHHOro a"anu3a. Koppensaunonnas cBsa3b. Perpeccus. YpaBHeHue perpeccun. Tumsl
pErpecCUOHHBIX Mozenel. JIuHelHas KOppessLMOHHAas 3aBUCHUMOCTb U IIPSIMBIE PETPECCHHU.
OTpIcKaHME MapaMeTPOB PETPECCUU MO TPYNIUPUPOBAHHBIM JaHHBIM. OTBICKaHKE MapaMeTPOB
perpeccu 1Mo CrpyNIUPUPOBAHHBIM JaHHBIM. Bpibopounbiii koaddummeHT. BribopounsbIii
KO3 QUIHMEHT KOPPENIALUU U €r0 CBOUCTBA.

Tema 11. ®uHaHCcOBass MaTeMaTUKa

[Tpocteie mpouenTsl. [IponieHTHBIE cTaBkH, (GOpMYIbl HapamieHus. JUCKOHTUpPOBAaHUE U YYerT.
Crnosxuble mpoueHTsl. @opMyiibl HapaieHus. HomunaneHas u 3Q¢deKTuBHas CTaBKU MPOLIEHTOB
U ux yudeT. HenpeprlBHBIE IPOLIEHTHI. PacueT cpoka ccynbl U MPOLIEHTHBIX cTaBOK. Hauncienue
IPOIIEHTOB B YCJIOBHUSIX MHQIIALUHU 1O MPOCTHIM U CIOKHBIM IMporieHTaM. DUHAHCOBBIE PEHTHI.
@opmynbsl HapaleHHOW cyMMmbl. DOpMynbl COBpEMEHHOW BEIMYMHBI. 3aBUCHUMOCTh MEXIY

COBPEMEHHOM BETMUMHOMN U HapallleHHOW cyMMO# peHThl. HekoTopsie mpusoxeHus GpruHaHCOBON
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MaTeMaTuKd. KoHBepcus BamOTBI M HAYUCIEHHE MPOLEHTOB. llorameHue 3an0iKEHHOCTH
gacTsamu. [lepemenHas cymMMma cyeta M pacder HNpOLCHTOB. V3MeHeHue yCIOBUH KOHTPAKTA.

Mopenu onepaiuii ¢ ICHHBIMU OyMaraMu.

4, Marepuajibl TEKYIIEr0o KOHTPOJIsI YCIIEBAeMOCTH 00yJaronuxcsi 1 OH/I OLeHOYHBIX
CpPeACTB MPOMEKYTOUYHON ATTECTALMHU MO JUCIHUIIMHE
4.1. Texkymuii KOHTPOJIb yCIIeBAEMOCTH

4.1.1. @®opMbI TeKylero KOHTPOJISI YCIIeBAeMOCTH

B xome peanuzanuy AUCHUIUIMHBI MCIOJIB3YIOTCS CIEAYIOLIME METOJbl TEKYIIEro KOHTPOJISA
yCIIEBaEMOCTH 00YJaIOLTHXCS:

— IIpY NPOBEJCHUHN 3aHATUH JIEKLIMOHHOTO TUIIA: OMPOC.

— MIPH IPOBEJICHUH JTA0OPATOPHBIX pabOT: KOHTPOIbHAs padoTa.

— IIPU NPOBEICHUU 3aHATUN MIPAKTUYECKOIO (CEMMHAPCKOI0) THIA: KOHTPOJIbHAS paboTa (B TOM
YHClIe C IPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa3oBarenbHbIX TexHosmorui (JJOT)).

— IpY IPOBEJICHUN KOHTAKTHOW CaMOCTOSTENIbHOW pabOThl: KOHTPOJIbHAsL padoTa.

4.1.2. MatepuaJibl TEKYLIEero KOHTPOJISl yCIIeBA€eMOCTH

TGKYH_II/Iﬁ KOHTPOJIb ITPCAIIOJaracT BbIIIOJIHCHUC CEMHU NJOMAIIIHUX KOHTPOJIBHBIX pa60T 10
HHIUWBHUIYAJIbHBIM BaApHAaHTaM.

Tunosvie OYEHOUYHblE Mamepuaibl no meme 1:

OBPA3EIl 3AJJAHUS na nomMamHi00 KOHTPOJIbHYIO padoTy Ne 1

1. Jlns nmanHOrO oOmpenenuTenas A HAWTH MHUHOPHI W aireOpanvecKue TOTOTHCHHUS
371eMeHTOB &7,83j. BEIUMCIUTE OnpenenuTeNs A: a) pa3IokKuB €ro MO IEMEHTaM i-0i CTPOKH;

0) pa3noXKuB €ro Mo IEMEHTaM J-I'o CTOJIOIA; B) MOIYYHB MPEABAPUTEIBHO HYIH B i-0i CTPOKH.

11 -2 0

36 -2 5 . .
A= 1=4,]=1

10 6 4

2 3 5 -

2. Jlansl 1ee matpunpsl A u B. Haiitu: a) AB; 6) BA; B) A™; 1) AA™.

2 -1 -3 2 -1 -2
A=| 8 -7 -6| B=|3 -5 4
-3 4 2 1 2 1

3. IIpoBepUTh COBMECTHOCTh JIMHEHHON CHUCTEMbl ypaBHEHHUH M B CIy4ae COBMECTHOCTHU
peuTh ee: a) no popmyinam Kpamepa; 6) meronom ["aycca.
2%, + X, + 3% =7,
2%, +3X, + X3 =1,
3%, +2X, + X3 =6.
4. TIpoBepUTh COBMECTHOCTH JIMHEHHON CHUCTEMbl ypaBHEHHUH M B CIy4ae COBMECTHOCTHU

pemuTh ee: a) mo ¢popmynam Kpamepa; 6) meromom ["aycca.
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3%, +2X, —4X; =8,
2% +4X, — 5% =11,
X, —2X, + X3 =1
5. Peminth OHOPOAHYIO CUCTEMY JIMHEHHBIX alre0pandeckux ypaBHEHUI.
X, + X, + X3 =0,
2X; —3X, +4%; =0,
4x, —11x, +10x,; =0.
6. PemiuTh OAHOPOIHYIO CUCTEMY JIMHEWHBIX aNreOpanvecKkux ypaBHEHHIM.
5%, —6X, +4x; =0,
3%, —3X, + X3 =0,
2%, —3X, + 3% =0.
Tunoevie oyenounvle Mamepuavl no meme 2.

OBPA3EIl 3AJJAHUS na toMamHiOK0 KOHTPOJIbLHYIO padoTy Ne 2

1. Jlansl BekTOopbl a=2i —3j+k,b=j+4k,c=5i +2j—3k .

Heo6xoaumMo: a) BRIYHUCIMTE CMEIIaHHOE IMPOU3BEICHHIE TPEX BEKTOPOB @, 3b, C; 0) HaiiTH
MOJTIyJIb BEKTOPHOTO MPOU3BEICHUS BEKTOPOB 3@, 2C; B) BBIYHCIUTH CKAISPHOE MPOU3BEICHUC
JBYX BEKTOPOB D, -4C; T) mpoBepuTh, OYAYT JIM KOJUIMHEAPHBIMH WM OPTOTOHAJLHBIMHU JIBa
BEKTOpA @, C; /1) MPOBEPUTH, OYIyT JIK KOMIUIAHAPHBI TPU BeKTOpa @, 2b, 3cC.

2. lanbl BepuinHbl Tpeyronbauka A(-2,4), B(3,1), C(10,7) . Haiitu:

a) ypaBHEHUE CTOPOHHI AB;

0) ypaBHeHue BoicoThl CH,

B) ypaBHEeHHE MeauaHbl AM,

r) Touky N nmepeceuenust menuansl AM u BoicoTsl CH,

1) ypaBHEHHE TIPSIMOM, TIpoxXosiel yepe3 BepmmHy C napamiensHo ctopore AB;

e) paccrosiaue ot Touku C 110 mpsmoit AB.

3. CocTaBUTh KAHOHMYECKHE YpaBHEHUS: a) dJuinIica; 0) runepOoisl; B) mapadoinsl (A4, B -
TOYKH, JISKAIUe Ha KpuBOH, F - ¢okyc, a - Oonblias (aeficTBUTENbHAS) TONYOCh, b - Manas

(MHMMasl) TONyOCh, & - DKCLEHTPUCUTET, Y==kX - ypaBHEHHE acCUMITOT runepOoisl, D -
JUPEKTpUca KpUBOH, 2C - POKYCHOE pacCTOSIHUE), €CIIN
a).b=15F(-10,0) ©6).a=13, &€ =14/13; B).D:x=-4.
4. 3anucaTb ypaBHEHHE OKpPYKHOCTH, IpPOXOJAIlell dYepe3 BepLIMHBI TUIEPOOIIbI
12x% —13y? =156 u mmeromeit uentp B Touke A0, -2).
5. IlocTpouTh KpUBYIO, 33/IaHHYIO0 YPAaBHEHUEM B MOJISIPHON CHCTEME KOOPAMHAT
r=2sin4¢p

Tunoevie OYEHOUYHblEe Mamepuaivl no meme 3:
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OBPA3EII 3AJIAHUS na noManiHiow0 KOHTPOJIbHYIO padoTy Ne 3

1. Haiitu ipeaen GyHKuu

2. Haiitu npeaen GpyHkimm

3. Haiitu npenen ¢yHKImn

4. Haiiti npenen GyHKIUN

5. Haiitu npenen ¢yHKIun

6. Haiitu npenen GpyHKImM

7. Haiitu mpenen GpyHKIuH

i x> —5X+6

IMm————————
x-2 X% 12X + 20
i 3x3 -5x% +2
m———-—
x>0 2X3 +5x% — X
i X —2x+4
m-—————
x>0 2X* +3x% +1
i 2x2 +3x-5

nm-————
xew7X3—2X2+1

X2 +x-12

lim
%23 4/X—2 —+/4—X

i [x+4j_3x
xlgol X+8

i (2x+3]x+1
AM 5x+7

8. Haiitu mpenen, ucnonb3ys 5KBUBAICHTHBIE OECKOHEYHO Majible YHKIIUU

i In(1+3x2)
XT3X3—5%

9. UccnenoBath AaHHYIO (PYHKIMIO Ha HEMPEPHIBHOCTD U TIOCTPOUTH €€ rpaduk

X+1, x<0
f(x)={(x+1)2, 0<x<2
—X+4, X>2

10. UccnenoBath JaHHYIO (QYHKIIMIO HA HEMPEPHIBHOCTD B YKa3aHHBIX TOUKAX

f(x) =509 _1;

% =3X =4

Tunosvie OYEHOUYHble Mamepuaivl no meme 4:

OBPA3EIl 3AJJAHUS na noMamHOK0 KOHTPOJILHYIO padoTy Ne 4

1. HaiiTi npou3BoAHyIO (QYHKIIUU
2. Haiiti mpon3BOAHYIO QYHKITUH
3. Haiitu npousBoHyI0 QyHKINN

4. Haiitn npon3BoAHYI0 (QYHKIIUN

y=2x° —4/x* +1/x+3Vx
y=33x* + 2x -5 +4/(x - 2)°
y =sin® 2x-cos8x’

y =arcctg’ 5x-In(x—4)
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5. Haiint npomssommyto dpynxmun Y =tg” 3x-arcsin 2x°

. 9arctg(x+7)
6. Haiitu npousBoanyto pyHkuuu Y = W
X—

7. Ucnonb3ys meron sorapupmMuyeckoro AUPQPEepeHIrnpOBaHUs, BBIYUCIUTH MPOU3BOIHYIO

VXx+7(x-3)*

KOUU Y =
Gyn y X+ 2)°

X2 —2X+2

8. IlpoBecTu monHoe ucciieoBaHNe (QYHKIMH U TIOCTPOUTH €€ rpaduk Y = 1
X —

Tunoswie OYEHOUYHble Mamepuaivl no meme 5:

OBPA3EIl 3AJIAHUSI na nomManiHiw0 KOHTPOJIbHYIO padory Ne 5

1. Haiitu HeonpeeneHHblil HHTETpall. Pe3ynbTat HUHTErpUpOBaHUS IIPOBEPUTD

QG epeHIpoBaHuEM
[sin* 2x cos2x dx

2. HaiiTi HeonpeeeHHbI HHTETpal. Pe3ynpTaT HHTErpupOBaHUs IPOBEPHUTH
g epeHIpoBaHuEM

2—-3X

dx
X2 +2

J

3. Haiitu HeonpeneneHHbIi nHTETpaj. Pe3ynbraT HHTErpUpOBaHUS IPOBEPUTH
g epeHIpOoBaHuEM

1-2x-x3

[————dx

1+ x?

4. Haiitu HeomnpeieeHHbIN HHTErpaj. Pe3ynpTaT MHTErpupoBaHUs IPOBEPUTH

T depeHIpoBaHIEM
[(x+1)e dx
5. Haiitu HeonpeneneHHblil nHTerpai. PesynabTar HHTErpupOBaHUs IPOBEPUTH
b hepeHIMpoBaHHEM
I 3x* +20x +9
(x? +4x+3)(X +5)

6. Berunciuth OHpCI{CJ’ICHHHﬁ HUHTErpajl C TOYHOCTBIO 1O ABYX 3HAKOB IIOCJIC 3aMnsaToun

V3
[ x1+x? dx
0

. N 2
7. Haiitu mnomaas GUrypsl, 3aKIF0YEHHON MEKIY JIMHUSIMHA X = 3, ¥ =3X u ocpero OX.

HOCTpOI/ITB YCPTCIK.
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8. Beruuciuth 00beM Tenma, 00pa3oBaHHOTO BpalieHrueM BOKpYTr ocu OX Gurypsl, orpaHudeHHON

napabonamu Y = X* u y= \/; . IlocTpouts uepTex.

Tunoswie OYEHOUYHble Mamepuavl no memam 6,7:

OBPA3EL 3AJAHUS na 1oMalIHIOI0 KOHTPOJILHYIO padoTy Ne 6

3ananme 1. Haiitu oOmiee perenue (o0umii naTerpan) AudQepeHnnaibHoro ypaBHEHMs.

Caenatb IpoBEPKY.
e**¥dy = xdx

3ananmue 2. Haiitu oOmmii uaTerpan (obmee pemenue) auddepeHnnanbHOro ypaBHEHHs.

Cnenatb IpoBEPKY.

2

y’:y—2+4l+2
X X

3apanme 3. Haiitu perrenne 3aga4un Kommm s nuddepennuanpaoro ypapuenus. Caenathb
HPOBEPKY.
y’—% =—X%, yh =1
3ananue 4. Haiitn oOmiee pemenue nuddepenunansuoro ypasHenus. Caenarb MpoBepKy.
y" =3y + 2y = (1 - 2x)e*
3aganme 5. Haiitu oGiee pemenne auddepeHuansHoro ypasHenus. Caenartb IpoBepKy.
y" — 4y’ + 4y = —e* sin 6x
Tunoevle oyenounvlie mamepuanst no meme 8-11:

OBPA3EL 3AJAHUS na 1oManHi0 KOHTPOJIbHYIO padoTy Ne 7

3aganue 1. Haiitu nonusiit auddepenunan GyHkuuu
z = arctgx + [y

3aganue 2. MccnenoBaTh Ha JTOKAJIbHBIN 3KCTPEMYM (DYHKIIHIO
7 =1+15x - 2x% — xy — 2y?
3aganue 3. /lanHble 00 OCHOBHBIX (POHJIAX MATH 3aBOAOB X (MIIH. py0.) U 0ObeMe

BBIITyCKaeMO# UMU NPOIyKIMK Y (MIIH. py0.) IpUBEACHBI B TaOIHIIE:

X 20 30 40 50 60
y 25 28 34 36 45

HOJIBSySICL MCETOJJOM HAUMCHBIIUX KBAAPATOB, AITIPOKCUMHUPOBATH JJaHHBIC JIMHENHOMN

3aBHCUMOCTBIO Y = ax + b. Haiftu mapamerpsr a u b. Onpenenuts NorpemHocTb

npubmkeHns. C moOMOIIbIO MOJYyYEeHHON 3aBUCUMOCTH ONPENIEIUTh MPUOIMKEHHbIE 3HAUeHUS
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00bEMOB BBITTYCKaeMOW MPOAYKIIMH MPU OCHOBHBIX (hoHAax 30 mMitH. pyo. u 50 MuH. pyo.

Crenatp ueprex.

3ananue 4. Haiiti 06;1acTh CXOAMMOCTH CTETICHHOTO psijia

3amanre S. BeUMCIUTE NpUOIMKEHHO C TOYHOCTBIO A  ompeneneHHBbId HHTETpa,
UCIIOJNIB3YSl pa3jioKEHUE MOJAbIHTErpanbHOM GyHKIMH B pan Makimopena. OO60cHOBAThH

JIOCTHXKEHUE TPeOyeMOil TOUHOCTH.

0,4

dx
, A = 0,001

o Ve’

4.2. TIpomMeKyTOYHAS] aTTECTALMS

4.2.1. IlepeyeHb KOMIETEHINH ¢ YKa3aHMEM 3TanoB UX (JOPMUPOBAHUS B Ipolecce OCBOCHUS

oOpa3oBaTtenbHOi nporpaMmel. [lokasaTe/an 1 KpUTepUM OLeHUBAHUSI KOMIIETEHIIUI C Y4eTOM

JTana ux popMupoBaHus

Kon Haunmenosauune Kon Hanmenosauue Jramna
OCBOEHUS KOMIIETEHIINHU
KOMIIETEHIIUHA | KOMIIETEHIINHA Jramna OCBOEHUS
KOMIIETEHI[UHA
YK OC-1 Croco0HOCTE YK OC-1.1 CrocoOHOCTE HAa  OCHOBE
HPUMCHSTD KPUTHUECKOTO aHaan3a
KPUTHYECKHI  aHamu3 .
cobpanHoit uHpopmaruu 00
uHpopMauu u
CHUCTEMHBIN MOAXOM IJIs 00BEKTE npeaAcTaBuTL €ro B
PEHICHUA 3amat BUJIE CTPYKTYPHBIX
000CHOBaHHUS .
. DJIEMEHTOB M B3aHUMOCBS3€i
cOOCTBEHHOM
rpak1aHCKOW MO3ULIMU MCXKAY HUMH.
T1IK-10 Bnanenne  maseikamu | I1K-10.1 CrocoOHOCTh OCYIIIECTBISTh
KOJIMYECTBEHHOTO 5 coop 31 MOJITOTOBKY
KauyeCTBEHHOI'O aHaJIN3a nHpopMaTHN
nH(popManun pu
MPUHITHH
yIPaBICHUYECKUX
pelIeHnu, MOCTPOCHUS
DKOHOMHYECKUX,
(MHAHCOBBIX "
OpraHHU3aIOHHO-
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YIPABJIEHYECKUX
MOZCIIEH IyTeM  HX
azganTanuu K
KOHKPETHBIM  3aJ1a4yaM

yIpaBJiICHUS
Iran IToxa3arenn Kpurepuii oneHuBaHust
OCBOEHHUA
KOMIIETeHIIH U OUCHHBAHUA

YK OC-1.1 . [ToxOupaet 1. Buibpannvie  kpumepuu  umerom
PEJEBAHTHBIE M 3HAYUMBIE | HENOCPEOCMBEHHYI0 C653b C  3A6UCUMOL
SIIEMEHTH  JUIS  TPOBEACHUS | NepeMeHHOl
KOPPEJISIIMOHHOTO aHaIn3a 2. Haszvigaem 6ce  cucmemsvi, 6
o OrmuceIBaeT Komopuvie 6CMpOEH 00veKm KaxK
MTOJCUCTEMBI CHCTeMBI | noocucmema.
BBICOKOTO YPOBHS, B KOTOpEIE | 3- Touno onpeoensem Mecmo
BKJTIIOUEH OOBEKT. obvekma 6 cucmeme 0ojee BbLCOKO2O
. Omnpenenser B KakoMm | VPOGHA
clydae MOJXOMHUT Ta, MIIM HHAs 4, Yenosus npedocmasnenus kpeouma
IIPOLICHTHAsI CTABKa, OLICHUBaeT | ONpedenervl mouro. Ipoyenmnas cmaska
yCIOBHS npeocTaBieHus | 10000pana ¢ ycioguem, yKa3aHHolM 6
KpeauTa 3a0aue

5. Xapaxmepuzyem enusnue obvekma
Ha cucmembul O0jlee 8blCOK020 YPOBHSL.

IT1K-10.1 . Onpenenun 6. Onpedenena 1-2 ynpaseneHueckue
YIPaBJIEHYECKYIO IIPOOIEMY; npoo.emovl
. Onpenenu 1. Onpedenen npumeHUMblU 8 OAHHOM
CTATHCTUYECCKUI CIIOCO0 | Clyuae cmamucmuyeckull cnoco6 ananusa

aHaJIn3a NHOPMALINK;

° Onpenenun
KOJIMYCCTBCHHBIC u
KayeCTBEHHbIE XapaKTEPUCTUKH
He00X0AUMOM nHpOopMaUn

. OcymecTBun cbop

uHpopManuy,

ungopmayuu
8. Onpedenenvl  KoaudecmeenHvlie U
KayecmeeHHbvle xapakxmepucmuxu

Heobxo0umoul uHgopmayuu

Ocywecmenen coop ungpopmayuu
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KOMIICTCHIUHA

Jran IHoka3zaTenn Kpurepnii onennBanus

0CBOCHUA
OICHUBaAHUA

J [TpuBen uHpopmauio B

HO[[XOI[SIH.IHFI JJI aHaJIn3a BUJ

4.2.2. ®opma u cpeacTBa (MeTOAbI) MPOBEIEHUS MPOMEKYTOUHOM ATTECTAIIUHU:

[TpomMexxyTouHast aTTecTalus MPoBOAUTCS B popme: sk3ameHa (B popmMe OTBETOB Ha OTKPHITHIC
BOITPOCHI TI0 MATEMATHYECKUM T€MaM B YCTHOUM (pOpMe U PEIICHHS THIIOBBIX 3a]1a4)
4.2.3. TunoBble OlleHOYHBIE CPeICTBA

10.
11.

12.
13.

14.

TunoBbie BOIIPOCHI K HpOMe)l(yTO‘lHOﬁ arrecranmuun

Matpuubl. Bunel matpui (MaTpuiia-cTpoka, MaTpuia-cronler, KBaapaTHas MaTpula,
eAMHUYHAs U HYJIeBasi MATPHUIIA).
Jlunelinpie omepanuu HaJx MaTpullaMd (YMHOXKEHHE MaTpPUIbl HA YHUCIO, CIOKEHUE U

BBIYMTAHUE MATPHII).

YMHOKEHHE ABYX MAaTpULL.

Onpenenureny BTOPOro U TpeTbero mopsjka. CpoiicTBa ompenenuteneit. Criocodbl ux
BBIYHCIICHHE.

Omnpenenurenyt n-ro mopsaka. CrocoObl BBYUCICHHS ONpPEACTUTENeH N-r0 MOpsAKa.
(Munop u anrebpanyeckoe JONOJIHEHUE 3JIeMeHTa MaTpulbl. Paznoxenue onpenenuTens
0 3JIEMEHTaM CTPOKH MUJIM CTOJIOLA).

OOpatHas matpuua. Beruucnenue oOpaTHON MaTpUIIBL.

Panr matpuiel v ciocoObl €ro BHIYMCIEHUE.

Cucrema nuHEWHBIX ainreOpandeckux ypaBHeHHMH. Pemenune cucremsl. Teopema
Kponekepa-Kanemmm. IloHATHE COBMECTHOM UM HECOBMECTHOHM, OIPEACIECHHOW W
HEONPEIEIECHHON CUCTEM; PABHOCUIIBHBIE CUCTEMBI YPAaBHEHHH.

CucreMa n TMHEWHBIX ypaBHEHUI ¢ n epeMEeHHbIMU. Pelenue cucteM MeTo10M 00paTHOM
MaTpHIbIL.

Cucrema n TMHEWHBIX ypaBHEHUH ¢ n nepeMeHHbIMH. Popmyiel Kpamepa.

Pemenue cucreM m ypaBHEHMH ¢ n mepeMeHHBIMU MeToIoM ["aycca (MeTo10M UCKITIOUSHUS
HEW3BECTHBIX).

CucreMbl OJHOPOIHBIX JIMHEHHBIX YPABHEHUN.

Bextopel. Jlunelinble omepanuu Hax Bekropamu. KoopauHatel BekTopa. JIMHeWHbIE
ofepalnuu B KOOPIUHATHOU dopme.

CkansipHO€ TMPOM3BEICHHE BEKTOPOB, €ro cBoiicTBa. CmocoObl BeuucieHUS. JlimHa

BEKTOpa. YTOJ MEXKy ABYMS BEKTOPAMH. Y CIIOBUS MEPICHANKYISIPHOCTH JBYX BEKTOPOB.
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15.

16.

17.

18.

19.

20.
21.

22.
23.
24,
25.
26.
27.
28.
29.
30.
31.

32.

33.

34.
35.
36.
37.
38.

BekTopHoe mpousBeneHUsT BEKTOPOB, ero cBoicTBa. CrocoObl BBIUMCICHUSA. Y CIOBHE
KOJUIMHEAPHOCTH BEKTOPOB.
CMemanHOe MPOW3BEICHHS BEKTOpPOB, ero cBoiictBa. (CrocoObl  BBIYHCIICHUS.

KommianapHoCTh Tpex BEKTOPOB.

OOwee ypaBHEHHME NPSAMONM Ha IUIOCKOCTH. YTOJI MEXIY JABYMs IpPSIMBIMH, YCIOBHUS
[apaJuIeIbHOCTH U NEPIEHANKYISIPHOCTH IBYX MPSAMBIX. PaccTosiHue OT TOUKU 0 IPSIMOK.
KanoHnueckoe ypaBHEHHUE NPAMON. YTOJI MEKIY NPSIMBIMH, YCIOBUS IAPATUICIBHOCTH U
NEPIEHIUKYJIIPHOCTU IPSIMBIX.

VYpaBHeHHE MNPSIMON C YriaoBbIM KO3(GGUIMEHTOM. YTojl MEXIY HIpSAMbIMH, YCIOBUS
NapaJuIeIbHOCTH U NEPIEHANKYISIPHOCTH IPSIMBbIX.

OO6miee ypaBHEHHE IJIOCKOCTH. Y paBHEHUE TUIOCKOCTU B “OTpe3Kax’’.

O6mee, KaHOHUYCCKOC U ITapaMETPUUICCKOC YPABHCHUA HpHMOﬁ B IIPOCTPAHCTBC.

Omnunc. Kanonnueckoe ypaBHeHre. OCHOBHBIE XapaKTEPUCTUKH.

['unep6ona. Kanonnueckoe ypaBHeHUEe. OCHOBHBIE XapaKTEPUCTHKHU.

[Tapa6ona. Kanonnueckoe ypaBHeHue. OCHOBHBIE XapaKTEPUCTUKH.

[TonsiTne MHOKecTBa. Oniepaluy HaJl MHOKECTBAMH.

[Toustue Gpynkuuu. OCHOBHBIE CBOHCTBA (PyHKIMI. DIeMeHTapHble (QYHKIHH.

[Ipenen uncnoBoii nocienoBarenbHocTd. Yncno e. HatypanbHblil orapugm.

[Ipenen GyHKIMU B TOUKE U B OECKOHEUHOCTH.

Teopemsl o mpenenax GyHKIHA.

3aMeuaTeNIbHbIE IPEACIIBI.

beckoneuno wmanbie u OeckoHeyHo Oonbmue QyHkiuu. Mx cpoiictBa. CpaBHEHUE
0ECKOHEYHO MaJIbIX U OECKOHEUHO OOJIbIINX (QYHKIUH.

OKBHUBaJICHTHbIE OECKOHEYHO Maible (DYHKIMM M HX NPUMEHEHHE INpH BBIYUCICHUU
IIPEJIENIOB.

Omnpenenenne HeMpepbIBHOCTU (PYHKIIMU B TOUKE U Ha oTpe3ke. CBONCTBA HEMPEPHIBHBIX B
TOUYKE U Ha OTpe3Ke (PyHKLUH.

Touku pa3pbiBa QYHKIUHU U UX KJIaccU(UKALUS.

Onpenenenue npou3BoHONH. OcHOBHbIE NpaBuiia TU(GepeHIMPOBAHNUS.

[Tonsitue cnoxuoi pynkuuu. IlponsBoanas cioxHol GyHKINN.

[Tonsitue obpatHoi ¢yHkuu. [Ipon3Boanas odpaTHON QYHKIUH.

[Tpon3BO/IHBIE OCHOBHBIX DJIEMEHTApHBIX (YHKIMHA: NPOU3BOAHAS JIOTApUPMHUECKOMH,
MMOKa3aTeJIbHOM, CTEIIEHHOH " MI0Ka3aTeIbHO-CTEIICHHOMN (b yHKITHIA. Meton

jorapudmuueckoro MG QpepeHnpoBaHUs.
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39.

40.
41.
42.
43.

44,

45.
46.
47.
48.
49.
50.
51.
52.

55.
56.
57.
58.

59.

60.
61.

62.
63.
64.

65.
66.
67.
68.

[Tpon3BoHBIE OCHOBHBIX AIE€MEHTAPHBIX (PYHKIIMIA: TPOU3BOAHbBIE TPUTOHOMETPHUUECKUX U
00paTHBIX TPUTOHOMETPHUECKUX (DYHKIIHUH.

[Ipou3BOHBIE BHICHIUX MOPSIKOB.

ODKOHOMMYECKUH CMBICI TPOU3BOJHOM.

IIpaBuio Jlonurans.

Omnpenenenne Bo3pacTaromeil u yoObiBaromieil Ha oTpeske QyHKIMH. ToukH SKCTpeMyMma
¢dbysakmn. HeobxoauMele ycioBus dKCTpeMyMa (QyHKITHH.

JocraTounsie ycnoBus 3kcTpemMyma ¢yHkuu. (C NOMOIIbIO MEpPBOW MPOU3BOAHON U
BTOPOM MPOU3BOTHOM ).

Haubosnbiee u HanMeHblee 3HaYeHUS (PYHKIIMU Ha OTPE3KE.

Beimyknocts ynkuuu. Touku neperuoa.

Onpenenenne aCUMOTOTHI TUHUU. BepTukanbHble 1 HAKJIOHHBIE aCUMIITOTHI.

OO61mmas cxema uccienoBaHust GyHKIMI U TOCTPOCHUS UX TPAPHUKOB.

3aauu, MPUBOJIALINE K IOHATHUIO ONPEAEIIEHHOr0 HHTErpaia.

[TepBooOpazHas GyHKIHS.

®opmyna 3amensl iepemenHoi. [logsenenue non 3uak quddepeHmnuana.

CDOpMy.]'Ia HUHTCI'PHUPOBAHUA 110 YaCTAM.

WHTerpupoBane panuoHaIbHBIX ()YHKIIHH.

WHTerprpoBaHre HEeKOTOPBIX NPPAITMOHATHHBIX (DYHKITUI.

HHTErpupoBaHne TPUTOHOMETPUYECKHUX BBIPAXKEHUIA.
[TonsiTHEe ONpENEIEHHOrO HHTErpaa.
dopmysa HHTETPUPOBAHMSI 110 YaCTAM JJIs1 HEOTIPEIETICHHOTO HHTErpaa.

WMHTerpan ¢ nepeMeHHbIM BEPXHHUM IPEIETIOM.
®opmyna HeroTona-JIeiiOHuma.

3az[aq1/1, MPUBOAAIINC K ITIOHATUIO OIMIPEACIICHHOTO UHTCI'paJIa.

OcHOBHBIE CBOMCTBA OMPE/IEIIEHHOTO UHTETpaIa.

WHTerpan ¢ nepeMeHHBIM BEPXHUM IIPEIEIIOM.
WMHTerpupoBaHue 10 4aCcTSIM B ONPEAEICHHOM UHTETpaJIe.

3amMmeHa HCpCMCHHOfI B OIIPCACIICHHOM UHTCIPAJIC.

[TpunoxkeHus onpeeIeHHOro HHTErpaa.
OO0mas cxema MPUMEHEHHsI OTIPEICIICHHOTO0 HHTETpaIa.
Brrunciienue niomany KpUuBOJIUHENHON TPaneLUH.

Brrunciaenue qmHbI AYyTH.
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69.
70.
71.
72.

73.
74.
75.
76.

77.

78.
79.
80.
81.
82.
83.
84.
85.

86.
87.

88.
89.

90.

91.

92.
93.
94.

95.
96.

Beruncnenune o0bema Tenna BpalieHus.

Brruucnenue miomaay KpUBOJIMHENHOTO CEKTOPA.

[Tonstue muddepenHnranbHOro ypaBenus. Iaterpupoanue audypaBHEHHUMN.
OObikHOBeHHBIE aupdepeHnanbhble ypaBHeHUs. [lopsnok peleHus, HHTerpajibHble
KPUBBIE, HAYAJIbHBIE YCIOBUS.

YpaBHEHUs C pa3IeIAIOIUMUCS IEPEMEHHBIMYA U YPABHEHUS IPUBOIALIMECS K HUM.
Pemenune nuHeiHbIX auddepeHnnanbHbIX YpaBHEHUH IEPBOTO MOPSIIKA.

JIunelinble OJHOPOHBIE TU(PYpaBHEHUS 2-TO MOPSIIIKA.

Jlunelinble HeOAHOPOAHBIE AU epeHInanbHbIE ypaBHEHHS 2-T0 MOPAJKA C TIOCTOSTHHBIMU

K03 (ppHULHEeHTaMU.

Metoxa noabopa YaCTHBIX PEUICHUH JMHEHHBIX TuQQepeHIMaIbHbIX YPaBHEHHN BTOPOTO

nopsaakKa € mOCTOSHHBIMUA KOB(b(I)I/II_II/IeHTaMI/I.

@DYHKIMY HECKOIBKUX NEPEMEHHBIX. CKaJsSIpHOE IOJIE.

[TpousBoHas 1o HanpaBjaeHUIO. ['paueHT.

[Tpenen pyHKIMM HECKONBKUX TEPEMEHHBIX.

HenpepbIBHOCTh (PYHKIIMM HECKOJIBKUX ITEPEMEHHBIX.

[Toustue nuddepeHupyeMoctu GyHKIUN HECKOIBKUX MEPEMEHHBIX B TOUKE.

YacTHble TPOU3BOIHBIC (PYHKITUN HECKOJIBKUX ITEPEMEHHBIX.

Huddepennman pyHKIIH HECKOIBKUX MTEPEMEHHBIX.

WuBapuantHocts Qopmbel  nudpdepenuuana 1-ro mnopsaka (YHKIMH HECKOJIbKUX
NIEPEMEHHBIX.

YacTHble MPOU3BOIHBIE BHICIIMX NOPSAIKOB (QYHKIIMH HECKOJIBKUX TEPEMEHHBIX.

DKCTpeMyM (PYHKITUU HECKOJIBKHUX MEPEMEHHBIX.

VY cioBHBIN 3KCTpeMyM (DYHKIIMM HECKOJIBKUX ITEPEMEHHBIX.
HauOonpiiee u HauMeHbIIee 3HaUeHUsT (PYHKIIMU HECKOJIBKUX IMEPEMEHHBIX Ha 3aMKHYTOM
MHO>KECTBE.

MGTOH HAaNMMCHBIINX KBaJApPaTOB.
[ToHsTHE YHCIIOBOTO psaa. CXOI[HIJ_[I/ICCH U pacxoasamuecs psaabl.

CXOI(I/IMOCTB YHCJIOBOTO pdaa. CBolicTBa CXOOAMUXCA pAIO0B.
HpI/ISHaKI/I CXOAUMOCTH pAOOB C HCOTPUIATCIbHBIMHA YJICHAMMU.

3nakodepenyronuecs psaasl. Teopema JleitoauMIA.

AOcomoTHas U YCJI0BHAsg CXOAUMOCTD PAOOB.

[Tonsitue QyHKIIMOHANBHOTO psiia. O6IACTh CXOAUMOCTH.
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97. Crenennoit psia. OGIaCTh CXOIUMOCTH.

98. ®opmyna Teitnopa. YcnoBus pasinoxuMocty GyHKIMU B psag Teitnopa.

OBPA3EIl O6uiieTra kK NpoOMe;KyTOUYHOM aTTecTaluM
[TonsiTve onpeesieHHOro NHTerpasia
[IpousBoHas o HampaBlieHUIo. ['pagreHT.

3agaun.

1. HaiiTu HeonpeeneHHbld UHTETpall. Pe3ysbTaT HHTETpUPOBAHKS TPOBEPUTH

nuddepeHnrpoBaHUEM

J~2_3x

5 dx -
x +2

2. Haiitu pemenue 3agaun Ko st nuddepeHnmansHoro ypaBHeHHs
;Y 2
y-—=—=-—, yd=1I
X X

3. Uccnenosarh Ha JIOKaIbHbIN SKCTpeMyM (DYHKIIUIO
z=1+15x-2x" —xy-2y°.

4.3. Meroauyeckue MaTepuaibl

Hpouez[ypa OLICHHNBAaHUA HpOMe)KYTO‘IHOfl aTTCCTAalluM BKIIFOYACT B cebs:

- OTBCTBI Ha OTKPBITLIC BOIIPOCHI 6I/IJI€Ta,

- PCUICHUEC THUIIOBBIX 3a4a4 MO0 JUCHUIIJINHEC.

buner HpOMe)I(YTOQHOI}'I aTTCCTAallu BKIIOYACT 2 OTKPBITBIX BOIIPOCA IO MAaTEMAaTUUCCKHUM

TeMaM U 3 TUIIOBEIS 3aga4u.

I[J'ISI INOATOTOBKMU OTBE€TA Ha ouner u PEIICHUC THUIIOBBIX 3aJa4d KaXIOMYy CTYIACHTY

orBoguTcs 30 MunyT. )11 OTBETa Ha BOIPOCH! OMIIETa 1aeTCs OKOJIO 5 MUHYT.

[Tocne oTBeTa Ha BOMPOCHI OUJIETa CO CTYIEHTOM MPOBOJIUTCS YCTHOE coOeceloBaHUe MO

PCHICHHBIM 3a/la4aM H 3aaCTCsA 2-4 AOMOJHUTCIIbHBIX IMTPAKTUYCCKUX BOIIPOCA.

HpI/I OTBCTC Ha BOIIPOCHI ounera u AOINOJIHHUTEIBHBIC BOIIPOCHI MPCHOAABATCIA CTYACHT

MOXKET IMOJIBb30BAaThCA 3allMCAMH, CACIIAHHBIMH IIPU MMOATIOTOBKE OTBCTA Ha owier u pEeIICHUN

THUIIOBBIX 3aJ1a4y.

Oo1ee Bpemst 0TBeTa He JOJDKHO npeBbimath 0,5 yaca.

5. MeTtoanyeckue yKazaHus A5 00y4alOLIUXCsl 10 0CBOECHHIO

AUCHHUITIIMHBI

MeToamueckue YKa3aHusl, IO3BOJJIAIOIINEC O6yanOHIHMC${ OpraHnu30BaThb MPOLECC OCBOCHUA

AUCHUIUIMHBI, TPUBCIACHBI B «PexoMeHgausIx ®5CH 1o ocBOSHHIO JUCIHUITIINH),
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YTBEPKACHHBIX YUEHBIM COBETOM (haKyIbTeTa SKOHOMHUYECKUX U COLMAIbHBIX HAYK, MPOTOKOI

Nel11/02-05-11/15 ot «19» mas 2015 1.

6. YueOHasi 1uTepaTypa U pecypchbl HHPOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
"UHTepHer', BKJIIOYAS NepevYeHb Y4eOHO-METOAMYECKOr0 obecneyeHnst 1Jas
CaMOCTOSITE/IbHOI Pad0ThI 00y4AIOIIMXCH M0 AUCHUIIHHE
6.1.0cHoBHas uTEpaTypa.
1. Kpemep H.II. Bricmas maTemaTuka st SKOHOMUYECKoro OakanaBpuarta B 3 4. Yacts 1:
y4eOHMK W TIpaKTUKyM i1 By30B. MockBa: M3marensctBo [Opaiit, 2020. Tekcr:

anextpouHbii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452112

2. Kpemep H.II. Beicmias MmaTemaTuka Ui SKOHOMHUYecKoro OakamaBpuara B 3 4. Yactp 2:
y4eOHMK U TpakTUKyM s By30B. MockBa: W3natensctBo HOpaiit, 2020. Tekcr:

anektponHsii // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/452113

3. Kpemep H.I. Bricmias maTematuka Ui S5KOHOMHYecKoro OakamaBpuara B 3 4. Yacte 3:
y4eOHUK W TpPakTUKyM Juid By30B. MockBa: WznatenbctBo IOpaiir, 2020. Tekcrt:

anektponHsii // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/452114

4. Kpacc M.C., UynpeinoB Bb.Il. Marematuka B 3KOHOMHUKE: MaT€MaTHYECKHE METOIbI U
Mojenu: ydeOHuWK Ui OakamaBpoB. MockBa: W3marensctBo HOpaiit, 2019. Tekcr:

anextponHbiit / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/426162

6.2.JlonoaHUTENbHAS IUTEPATYPA.
1. Kimromun, B. JI. Beiciiast MaTemMaTuka Ajsi 3KOHOMUCTOB. 3aa4M, TECThI, YIIPasKHEHUS:
y4eOHUK U MPaKTUKYM I By30B. Mocksa: M3narensctBo FOpaiit, 2020. Tekcer:

anextpouHbiit / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449849

2. Kpacc, M. C. Matemaruka B 3koHOMUKE. ba3oBblil Kypc: yueOHHK /17151 OaKalaBpOB.
Mocksa: U3narensctBo FOpaiit, 2019. Tekcrt: anexrponnslii // ObC HOpaiir [caiit]. — URL:

https://urait.ru/bcode/426158

3. Kpewmep, H. lll. MaremaTrka st 5)KOHOMHUCTOB: OT apU(PMETUKH J0 SIKOHOMETPUKH.
Y4ebGHO-cripaBoYHOE MOCcoOHe: Ul akajeMudeckoro OakainaBpuara. Mocksa: M3garenscTBo
FOpaiit, 2019. Tekcr: anextponnsiii / ObC KOpaiit [caiit]. — URL:
https://urait.ru/bcode/425064

4. Beuromos, E. M. Martemartuka: JIOruKa, MHOXXECTBA, KOMOMHATOpUKA: yueOHOE mocoome
Juis By30B. MockBa: M3narensctBo FOpaiit, 2020. Tekct: anextponnslii // O5C KOpaiit

[caiit]. — URL.: https://urait.ru/bcode/454362

6.3. YuebHO-MeToIruecKoe 00ecredeHre CaMOCTOSTENBHON paboTHI.
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1. OsgcsaunaukoBa C.H., Kpatkuii kypc Teopuu BEpOATHOCTEH U MaTEMaTUYECKOW CTATUCTUKH:

yuebHoe mocodue, M.: DxoH-uHpOpM, 2011.

2. Oscannukona C.H., KpaTkuii Kypc MaTeMaTHKH JJisl CTYJCHTOB MIEPBOTO Kypca
SKOHOMHYECKHX cIlenuaabHocTel. B 3 wacTsax: yueOHoe mocodue, M.: 'OY AHX, ®OCH,

2010.

3. Osgcsunukosa C.H., Kparkuii kypc MareMaTuku Ui CTYJICHTOB IIEPBOTO Kypca

IKOHOMHYECKUX crienuanbHocTell. YacTh1: yaebHoe mocobue, M.: TOY AHX, ®3CH, 2010

4. OscaanukoBa C.H., KpaTkuii Kypc MaTeMaTHUKH I CTYICHTOB IIEPBOTO Kypca
SKOHOMHUYECKHX crienuaabHocTeil. YacTs 2: yuebnoe nmocodue, M.: DxonoM-UudpopmM,

®OCH, 2009

5. Oscsanukosa C.H., Kparkuit kypc MaremMaTHKH JIsl CTYJIEHTOB TIEPBOTO Kypca
SKOHOMMUECKHUX crenuaibHocTell. YacTs 3: yuebHoe nocodue, M.: DxonoM-HUupopwMm,

®OCH, 2011
6. Kynneimmesa E.C., MatemaTuka: YaeOHUK 111 5koHOMHUCTOB, M.: JlamkoB u K, 2015.

7. OscsannukoBa C.H Kpatkuii kypc Teopun BEpOATHOCTEM M MATEMaTU4YECKOW CTaTHCTUKHU:
yuebHoe mocodue. — M.: Dxon-unpopm, 2011

8. Maremarnueckuii ananu3. COOpHUK 3a1aHuii: yueOHOe ocodue ais By3o / B. B. Jlorunosa
[1 np.]; mox o6mr. pen. E. I'. [TnoTHUKOBO#. — 2-€ U3., ucnp. u nomn. — M.: M3naTenscTBo
FOpaiir, 2018.

9. Kacumos, HO. ®. ®unaHcoBas MareMaTuka: y4eOHUK M MPAKTUKYM s OakanaBpuaTa U
maructpatypsl / FO. @. KacumoB. — 5-e u3a., nep. u gon. — M.: UznatensctBo FOpaiir,
2018.

6.3.HopmaTuBHBIE TPaBOBBIE JOKYMEHTHI.
He npedycmompenui.

6.4.MlnTepHeT-pecypchl.

1. www.government.ru— ogpunuansusiii caiit [IpaButenscTBa PO

2. www.minfin.ru — opunmaneHbii caiit MunucrepcTBa puHancos PO

3. Www.economy.goVv.ru — opuranbHblii calT MUHHCTEPCTBa SKOHOMHUYECKOTO pa3BUTHs PO

4. www.roskazna.ru — opunmanbublii caiit KasnaueiictBa Poccun

5. www.gks.ru — odunmanbHelii cait denepanbHON CIy) Obl TOCYIAPCTBEHHONW CTATHCTHKH

6. www.cbr.ru — opunmaneublii caiit banka Poccun
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7. www.imf.org— caiit MexxayHapoaHOro BaTrOTHOTO (GoHIa
8. www.worldbank.org — caiit Bcemupnoro 6anka

9. www.bujet.ru

10. www.rbc.ru

11. www.interfax.ru

6.6. lHBIE HCTOYHUKU.

He npeoycmompenbi.

7. MarepuajJibHO-TEXHHYECKas 0a3a, UH(POPMALMOHHbIE TEXHOJIOTHH,
NnporpaMMHoe odecneyeHue U HH(POPMALMOHHBIE CTIPABOYHbIE CUCTEMbI
JIJIs IpakTHYIECKUX 3aHITHI HEOOXOJUM KOMITBIOTEPHBIH MIPOEKTOp, yueOHas rmiaTdopma

JTUCTAaHIIMOHHBIX oOpa3zoBarenbHbIX TexHoioruit (AOT) nmns pacceiiku maTtepuanoB u cOopa
pe3yNbTaTOB CaMOCTOSITENIbHOM TOJATOTOBKM CTYJEHTOB, TaKKE€ MAaTepUaIbHO-TEXHUYECKOE
obecrieueHne y4eOHBIX ayIUTOpUl (HATJIITHBIMA MaTepHaIaMH, YKPAHOM, MYJIbTUMEIHMHHBIM
npoekropom ¢ HoyrOykamu (IIK) mis mpeseHTanmmu y4eOHOTO Marepuasia, BBIXOJIOM B CETh
Wutepuer, nporpammubiMu mpoaykTamu Microsoft Office (Excel, Word, PowerPoint)) B
3aBHCHUMOCTH OT THUMA 3aHATUH: CEMUHAPCKOTO0 U JIEKIMOHHOTO THUIIOB, TPYIIOBBIX U
WHVBUIYAIbHBIX KOHCYJbTAIlUH, TEKYIIEr0 KOHTPOJIS W MPOMEKYTOYHOW arrectammu. JlJis
CaMOCTOSITEJIbHONW pabOThl 00yUYarOIIMMCS HEOOXOAUM JTOCTYIl B YUTAIbHBIC 3abl OMOINOTEKH
W/WIM TIOMEIIeHHEe, OCHAIIEHHOE KOMITBIOTEPHON TEXHUKOW C BO3MOXXHOCTBIO MOAKITIOUYECHUS K
cetn «l/HTepHeT», MAOCTYNl B DIEKTPOHHYIO HHGOPMAIMOHHO-00PAa30BaTEIbHYIO Cpeay

opranusanuu u ObC.

Yueonan AyJAUTOpUs JIsl MIPOBCACHUSA 3aHATHII JJEeKIIHOHHOI0 TUIIA U l'lpOMC?KyTO‘-IHOﬁ

aTTecTalMu.
Obopyoosanue:
Paboune mecTa CTYAEHTOB: APTHI, CTYIbS;
Pabouee mecTo mpenogaBarens: CTo, CTYII;
Jlocka /17151 pUcOBaHUs MapKepamu;

MynbTUMEIUNHBIN IPOEKTOP.

YyeOHast ayauTOpus AJIA POBeIeHNs] NPAKTHYECKUX 3aHATHIM.

28


http://www.imf.org/
http://www.bujet.ru/
http://www.rbc.ru/
http://www.interfax.ru/

Obopyodosanue:

Paboune mecTa CTyI€HTOB: CTOJIBI, CTYJIbS;

Pabouee mecTo npemnoaaBarens: CTod, CTYIT,

Jlocka 11l pUCOBaHUS MapKepaMmH,

Jlocka MHTEepaKTUBHAS;

MynbTUMEAUNHBIN IPOEKTOD;

[Tepconanbubie komnbioTepsl: Core i7 / 8Gb / 2000Gb -15 mT.
IIpoepammnoe obecneuenue:

Microsoft Windows 10 Corporate 1909 (konTpaxT ¢ npoaaBiiom AO «Jlanut» ot 18.10.2019
Nel17/08-19);

Microsoft Office 2019 (kouTpaxT ¢ npogasuom AO «Jlanut» ot 18.10.2019 Nel117/08- 19);
Google Chrome 76.0.3809.100 (cBoO6OgHAS THLIEH3US);

Koncynprant (kouTpakt ¢ npogasiom 3A0 «Koucynsrantllimtoc» ot 18.06.2009 Ne 6/h).

bubnmroreka (a00HEMEHT, YHTATBHBIA U KOMIIBIOTEPHBIHN 3aJT61)

YueOHasi ayIuTOPUSA AJIsl CAMOCTOSITEILHON padoThI CTY/IeHTA.
Obopyoosanue:
Paboune mMecta CTyIEeHTOB: CTOJBI, CTYJIbs;, [lepCOHATBLHBIE KOMITBIOTEPHI.

Ilpoecpammnoe obecneuenue: Microsoft Windows 10 Corporate 1909 (koHTpakT ¢

npoaasioM AO «JTarut» ot 18.10.2019 Nel117/08-19);
Microsoft Office 2019 (kouTtpakt ¢ npoaaiiom AO «JTarut» ot 18.10.2019 Nel117/08- 19);
Google Chrome 76.0.3809.100 (cBoO60OgHAs TULIEH3US);
Deductor Academic 5.3.0.88 (cBoOoHas THUIIEH3MS);

Microsoft Project Professional 2019 (kontpakt ¢ npogasioM AO «Jlanut» ot 18.10.2019
Ne117/08-19).

Project Expert 7 Tutorial (60 y4. mect, cerb) (KOHTpakT ¢ mpojaBuoMm SoftLine ot

14.11.2013 NeTr060872);
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Vmware Horizon Client 4.3.0.4209 (cBoOo1HAs TUTICH3US);

CA AllFusion R7.2 (kouTtpakT ¢ nponaBiuom OOO «Uutepdeiic [TPOD» ot 27.10.2008
Ne227/07-08-NOI1, 6eccpounsrii);

Oracle VM VirtualBox 6.0.10 (cBo6oHas TUIICH3US );
ArgoUML 0.34 (cBoOOHAS TUIIEH3HS ),
ARIS Express 2.4d (cBoOOHAS TUTICH3US);

Stata/SE Educational Network Edition Renewal (Stata) (konTpaktr ¢ mpomaBimom AO
«CODTIIAWH TPEMI» ot 25.06.2019 Ne373100037619000000);

PostgreSQL Database 10.9-2 (cBoOoHas JIHIIEH3HSA);

EViews Academic Base License+ Unlimited Lab License (Eviews) (KOHTpaKT ¢ Ipo/1aBLIOM

AO «JlaauT» ot 18.10.2019 Ne117/08-19); Weka 3.8.3 (cBoOO1HAS TUIICH3HS );

Koncynprant (kouTpakt ¢ nmpogasiom 3A0O «Koucynsrantllmtoc» ot 18.06.2009 Ne 6/H).

Ba3bl 1aHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE M MIOMCKOBBIE CHCTEMBbI

1. www.biblio-online.ru —DnekrponHo-6ubroreunas cucrema [IbC] FOpaiit;

2. http://www.iprbookshop.ru — Dnexrponno-6ubnuoreunas cucrema [DBC] «Iprbooks»
3. https://e.lanbook.com - DnekTponHo-O6ubaHOTEYHAs cucTeMa [IBC] «Jlauby.

4. http://elibrary.ru/ - Hayunas snekrponnas outdiaunoreka Elibrary.ru.

5. https://new.znanium.com DneKTpoHHO-0MOMMOTeuHast cuctema [DbC] «Znanium.comy.
6. https://dlib.eastview.com — Mupopmanmnonusiii cepsuc «East Viewy.

7. https://www.jstor.org - Jstor. TToaHbIe TEKCTBI HAYYHBIX )KYPHAIOB M KHUT 3apyOe:KHBIX

U3/1aTEIbCTB.
8. https://elibrary.worldbank.org - Dnexrponnast 6udarorexa Bcemuproro banka.

9. https://link.springer.com - IToJHOTEKCTOBBIE MOJUTEMATHYECKUE 0a3bl aKaIEeMHUUYECKUX

JKYPHAJIOB U KHUT U3/aTelbCcTBa Springer.

10. https://ebookcentral.proquest.com - Ebook Central. [TonHble TEKCTBI KHUT 3apyOeKHBIX

HAaY4YHBIX U31aTCIIbCTB.
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11. https://www.oxfordhandbooks.com - JlocTyn K TMONHBIM TEKCTaM CIIPaBOYHHUKOB
Handbooks m3narensctBa Oxford mo mpeaMeTHBIM 00JACcTsIM: SKOHOMHKA U (UHAHCHI, MPaBO,

OU3HEC U yIpaBJICHUE.

12. https://journals.sagepub.com - TlomHoTekcTOBast 0a3a HAyYHBIX JKYpHAJIOB

aKaJeMHYECKOI0 U3/IaTeNIbCTBA Sage.
13. CnpaBouHo-nipaBoBasi cuctema «KOHCYIbTaHTY.

14. DnekTpoHHBIN NeprOANYECKUN clIpaBOYHUK «I apaHT»
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