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1. IlepeyeHb MIaHNPYEMBIX Pe3yJIbTATOB 00y4eHHs MO JMCLHUIJINHE, COOTHECEHHBIX €

1.1 Iucuurmna

YUYE€TOM JTaIa:

IUIAHUPYEMBbIMH Pe3yJIbTaTaMHU OCBOEHHS MPOrPpaMMbl

«Maremartnka» 00cCIICUHBaCT OBJIAICHUC CICAYIOIIUMU KOMIICTCHIHUAMU C

uHpOpMaIu
HNPUHITAN

pu

YIPaBICHYECKUX
peleHui, MOCTPOCHHUS

HKOHOMHYECKHUX,
(UHAHCOBBIX "
OpraHU3aIMOHHO-
yIIpaBJIEHYECKUX
MOZECIIEW IyTeM  HX
aJlanTanuu K
KOHKPETHBIM ~ 3a/1a4aM
yIpaBJIeHUs

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 npeacCTaBuThL €10 B
PCHICHUA 3amat BHJIE CTPYKTYPHBIX
000CHOBaAHHUS .
. DIIEMEHTOB M B3aUMOCBS3€Eil
CcOOCTBEHHOM
TPaXKTaHCKOM TTO3UIIAHN MCKIy HUMH.
[1K-10 Bnanenne  maswikamu | [1K-10.1 CnocoOHOCTh OCYIIECTBIISTh
KOJIMYECTBEHHOT'O 5 coop u MOJITOTOBKY
KaueCTBEHHOI'0 aHalIn3a uHdopmauu

1.2 B pe3ynbraTe OCBOSHUS TUCIHUIUIHHBI Y CTYEHTOB JIOJKHBI OBITh:

OTO/TD Kop srana PesynbraThl 00yueHus
OCBOCHHMS
KOMIIETECHITIH
YK OC-1.1 Ha ypOBHE 3HAHUU:




Crienuanuct 0| ° 3HaeT cmocoObl  0TOOpa  TEeHepalbHOMN
BHYTPEHHEM
yIp y COBOKYITHOCTH BBIOOPKH
KOHTPOJTIO
(BHYTpeHHHIA o OCYIIECTBIISICT JEKOMIIO3HIINIO
KOHTpOJIEp): OIHCHIBAEMOTO 00BEKTA HA CTPYKTYPHBIE AIIEMEHTHI
[ [penBapuTenbHBIN vy
Ha YPOBHE YMCHHIA:
coop u  a”HAIM3
H(bOopMauu 0 o CaMOCTOSITENIbHO TPOBOAUT COOpP U OLIEHKY
e TeIbHOCTH .
JOCTOBEPHOCTH COOpaHHON MH(pOpMaLUn
00BbEeKTa
BHYTPEHHETO o yMEeT OMNpEeNeNiATh 3HAUYUMBIE KPUTEPUHU U
KOHTPOJIS AJIEMEHTHI KOPPEISIIUOHHOTO aHAIIN3a
Ha YPOBHE HABHIKOB:
. YCTaHABIIMBAET HEPAPXUUECKUE CBSI3U MEKIY
JJIEMEHTaMU
. ompezenseT  yCIOBUS — NIPEIOCTaBICHUS
KpeauTa
Croenuanuct mo| T1K-10.1 Ha ypOBHE 3HAHHII:
BHYTPEHHEMY
[
KOHTPOITIO OCHOBHBIE MaTeMaTHYeCKue TEPMHUHBI,
(BHYTpEHHUI YHCIICHHBIC U AHATUTUYCCKUE METOIBI PEIICHUS
KOHTpOIIEP): MaTEeMaTHYECKHX 3a7a4
[ IpenBapuTeIIbHBINA
®  MareMaTH4ecK UMBOJIHK ST BBIPOKCHHUS
cGop w  amamus aTEMATUYECKYI0 CUMBOJIUKY [ paxe
uH(pOpMaIIN 0 KOJIMYECTBEHHBIX U KAUYECTBEHHBIX OTHOIICHUN
e TeIIEHOCTH 06LEKTOB
00BeKTa
® METOABI  WCCIICJIOBAHWS  MaTeMaTHYCCKUX
BHYTPEHHETO

KoHTpoJsi, COop H
aHaIM3 MH()OpPMALIUH
B XOJIC TPOBEICHHUSI
KOHTPOJIbHBIX
npoueayp

Creruanuct B
obsactu
[1eH000pa3oBaHus ¥
TapupHOTo
pPETyIUpOBaHUS B
PKUJTHIITHO-
KOMMYHaJTbHOM

MoJieNne

e METOABl OLEHKM TOYHOCTH M  IPENEIIOB
MIPUMEHUMOCTH TOJYYEHHBIX PE3yJIbTaTOB

e  MaTeMaTHYECKHE METOAbI, HEOOXOIMUMBIE IS
aHaIM3a W MOJEIUPOBAHUS SKOHOMHYECKUX

MPOLECCOB U SIBIICHUI

Ha YPOBHE YMEHMI:

L4 pemaTh MATEMATHYCCKUC 3aa4n

L4 HUCCICI0BATh MAaTEMAaTHYCCKHUC MOACIIN

Pa3INYHBIX COCTOSIHUM U MPOLECCOB




X 0351 CTBE: Coop ®  UCIOJIb30BaTh OCHOBHBIC AHAIMTUYECKUE U

MCXOIHON

A YHUCJICHHBIE METOABl MaTeMaTUKM U  HX
MHpOopMaun 0
TEXHUYECKUX u pearmsanma Ha I3BM
TEXHOJIOTUIECKUX ®  CTaBMTh U pelllaTh MaTeMaTUYEeCKHE 3a7aui
apamerpax

e BHIOMpaTP U HCCIENOBaTh MaTEeMAaTUYECKHE

PKCIUTyaTHPYEMbIX

coopyermii, cereit MOJIEJIN PA3JIMYHBIX COCTOSTHUM U MPOLIECCOB.

1 000pyOBaHUSA ®  UCMOJIb30BaTh METOAbI OOpPaOOTKM M aHaIW3a
pe3yJNbTaTOB  YMCIEHHBIX U HATYpPHBIX
IKCIIEPUMEHTOB

®  CTaBUTh U peLIaThb MATEMaTUYECKHUE 3a/1a41

® CTpPOMTH M HCCIEAOBaTh MaTeMaTUYECKHE
MOJIETH Pa3IMYHbIX COCTOSHUN U MPOLIECCOB,

®  aHATU3UPOBATh AJEKBATHOCTh MaTEMaTHYECKHX
MoO/JIeJIeH pa3IMuHbIX COCTOSHUI U MIPOLIECCOB

e  IIPOBOJUTH AJANTALMIO MOJIEEeH K KOHKPETHBIM
3ajjayaM yrnpaBJIeHUs

®  CaMOCTOSTENIBHO PACHIMPATh MaTeMaTUYECKHUE
3HAHUS U MPOBOAMTH MAaTeMaTUUYECKUM aHaIu3

MPUKJIAAHBIX 3aaa4

Ha YpPOBHE HABBIKOB:

L4 MMOCTAHOBKHU U PCIICHUA MATCMATHYCCKUX 3aaaY
L4 pemieHusd MATCMATHYCCKUX N CTAaTUCTUYCCKHUX
3aga4 AHAJIUTHYCCKHMMH u YU CJICHHBIMHA

METOJaMHU

2. O0beM U MecTO TUCHUILINHBI B cTpykType OIT BO
O0beM TMCHMILINHBI

OO0mass TpPyIOEMKOCTh IUCHHUILUIMHBEI — 6 3.e. (216 dacoB), M3 HUX KOJIHUYECTBO
aKaJeMHUYECKHX YacoB, BBUICJICHHBIX Ha KOHTAKTHYIO paboTy ¢ mpenonaBarenem — 130, B ToM

quCIIe:
—  JEKIIMOHHOTO THIIa — 64;
— nmabopaTopHbie pabOTHI (MPAKTUKYMBI) — 8;

— TPaKTHYECKOro (CeMHHAPCKOro) tumna — /78;



— KOHTaKTHas caMoCTosATeNnbHas padora — 16.

KosnnyectBO akageMMUYecKMX 4YacoB, BBIIEICHHBIX Ha CaMOCTOSTEIbHYK paboTy
oOyyaromuxcst — 50. /lucuuruiiHa 4aCTUYHO peanu3yercss ¢ NPUMEHEHHEM JMCTAHLIMOHHBIX

obpazoBarenbHbIx TexHonorui (JOT).
MecTto nucnumimabl B crpykrype OII BO

Vyebnas mucnmiumaa b1.B.28 «Maremaruka» - mucoumuimga 0Oaszosoii yactu OIT BO

OakanaBpuata. uctummmna «MaTtemaTrka» nu3ydaercs Ha 1 Kypce.

Kypc «Maremarukay» omnupaercs Ha OCBOCHHE OOYYarOUIMMMCS IIKOJIBbHOW MpPOrpamMBbl.
Copepxanue nucuuIuInHbL «MaTemaTuka» BBICTYIIAE€T ONOPOM I CIENYIOIIHUX KypCOB:
«Craructuka», «OCHOBbI IPOTHO3UPOBAHHSA  COLMAIBHO-DKOHOMHUYECKHX  IIPOLIECCOBY,

«DPunaHcoBasg MaTeEMaTHKa.

DopMoi MPOMEKYTOUHOM aTTECTAUU IO JUCIUTUITMHE B COOTBETCTBUU C YUEOHBIM IJIAHOM

sSIBJIsSIETCSI 9K3aMeH B 3 TpumecTpe 1 kypca (36 yaco) u 3auer B 1 TpumMectpe 1 Kypca.

OT CTYACHTOB Tpe6yeT(:51 ACMOHCTpanuA YCBOCHUSA OCHOBHBIX MATCMATHYCCKUX HOHHTHﬁ,

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

3. Coaep:xkaHue H CTPYKTYPa AUCHMILIUHBI

Tabnuna 2.
Pa3nen muciuIuinHbl O0beM THCHUILIMHEI , Yac. dopma

Ne HanmMeHnoBanue Bcero KonrakTHas paGora TEKYIIEro
11 ody4yaromuxcs ¢ KOHTpOIIA .
n yCIIEBae€MOCTH
npenogaBareyaemM cP o
IIPOMEXYTOUYHOMN

10 BHAAM y4eOHBIX ATTeCTAIHY
3aHATHH

J| Jgp | m3][Kcp
QOunas popma 0dyuenusn

1 | Dnementsl TEOPUH KP, O

MHOJKECTB.
JIuneliHnas u
BEKTOpHasl anredpa
2 | Anamuruyeckas
TCOMETPHS

3 | Beenenue B
MaTeMaTU4YeCKUU
ananus. Teopus
TIPEICIIOB.

4 | Nuddepenumanshoe | 6 L . ) 5 Kp.0
HCUHCIICHHE

20 6 1 7 1 5

KP
20 6 1 7 1 5

KP,0

20 6 1 7 1 5




GbyHKIHN 0THOM
IIEPEMEHHON U €T0
MIPUIIOXKEHUS K

WCCJICIOBAaHHIO

byHKIHHA

5 | MuTerpanbHoe KP,0
UCYHCIICHUE

(GYHKIIUU OJHON
MepEeMEHHON

6 | OOBIKHOBEHHBIC KP
muddepeHnraibHbIC 20 6 1 7 1 5
ypaBHEHUS
7 | duddepenmansaoe KpP
WCYHCIICHUE
byHKIMHA 20 6 1 7 2 4
HECKOJIbKUX
MIEPEMEHHBIX
8 | Psambl 20 6 1 7 2 4 | KP
9 | Teopus ) Lo 6 , , , KP,0
BEPOSTHOCTEH

10 | Maremarudeckas 18 ; , , KP
CTaTHCTHKA 4
11 | ®unancoBas 29 ; . , . KP
MaTeMaTHhKa

[Ipomexxyrounas ?;j:mweH
aTTecTanus

20 6 1 7 1 5

Bcero 216 64 8 78 16 50 36

Ipumeuanue:
** — dhopmvl mexyueeo koHmpons ycneeaemocmu. onpoc (0), koumponvuasn paboma (KP).

ConepxaHue TMCHUILINHBI
Tema 1. DrnieMeHTHI TEOpUU MHOKECTB. JInHeltHas u BekTOopHas anredpa

MmuoxectBa. [lpumepsl. CrnocoObl 3amanus. Omnepanuu Haj MHOXecTBaMu. OToOpaxeHus
MHO€ECTB. MOIIIHOCTh MHOKeCTBa. JlericTBuTeNnbHbIC yncia. [IoHATHE NeHCTBUTENBHOTO YHCIIA.
Haubonee ynorpeGuMmble 4YMCIOBBIE MHOXECTBA. ['paHM UYHCIIOBBIX MHOXECTB. AOCONIOTHas
BEJIMYMHA YHCJIA. DJIEMEHTApHBbIE HEPABEHCTBA. JJIEMEHTHI TeopuM omnpenenurencii. llondarue
MaTpulbl U onpenenurens. OnpeaenuTens n-ro nopsaka. CoiicTtBa onpeaenuteneid. MUHOPBHI.
Anrebpanyeckue OMOJIHEHHS. BbIUHClieHHe orpeaenuTeNell W HCIOIb30BaHUE MX CBOMCTB.
OnemeHTapHas anredpa MaTpull. Marpuusl. Onepanuu Hag marpunamu. OOpaTHas MaTpuLa u
criocoObl ee BhluMcieHus. Panr marpuipsl. CriocoObl BeuucieHust panra. CUCTeMbl JTMHEHHBIX
anredpandeckux ypaBHeHUi. [IoHsATHE crcTeM IMHEHHBIX YpaBHEHUNH. MeTobl peleHus: CucTeM
n ypaBHEHUN C n HEU3BECTHBIMM: MaTpUyHbId MeTon; (opmyinsl Kpamepa. MccnenoBanue
IIPOU3BOJIBHONM CHUCTEMBI m YypaBHEHMHl C n HeusBecTHbIMU. Teopema Kponekepa-Kamenu.
[Tonsatue ¢ynaameHTanbHOW cuctembl perienuii. Meron I'aycca. Mogens JleoHTbeBa

MHOT00TpacieBOil 3KOHOMUKH (0OanaHcoBbI aHanu3). OcHOBBI BeKTOpHOU anreOpnl. [lonsTue
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BeKTOpa. JInHelHbIe onepanun HajJ BEKTopaMu. BekTopHoe mpocTpaHCcTBO. Pasznoxkenune BeKTopa
[I0 HaIpasJICHUAM. JIMHeNHHas 3aBUCHUMOCTb BEKTOpOB. basuc. IloHsTHE KOOpAMHAT BEKTOpA.
Addunnas cucrema xoopauHat. [IpsiMoyronpHas nekaproBa cucreMa KoopauHaT. [lomspHas
cucreMa koopauHar. lIponsBenenue BektopoB. CkansipHOE ITPOU3BEIEHNE BEKTOPOB. BekTopHOE
npousBeneHrne BekTopoB. (CMemiaHHOE NPOU3BEJCHHE BEKTOPOB. JInHeiHble OTOOpakeHHUS.
JluneliHple OTOOpaXEHHST M ONEPaTOpbl, CBSI3b JIMHEHHBIX OINEPAaTOPOB C MAaTpPUIIAMH.
CoOcTBeHHBIE BEKTOPBI M COOCTBEHHbIC 3HAYCHMS JHMHEWHBIX ONEPAaTOPOB, MX BBIYMCICHHE U
cBoiicTBa. JIluHeliHas Moxens oOMeHa.

Tema 2. AHaIUTHYECKAsI TEOMETPUS

Jluaus. [lonstue ypaBHeHus nuHuu. Jluamm mepBoro mopsiaka. OOmiee ypaBHEHHE MPSIMON.
Oco0OeHHOCTH pacroJIOKEHUsI MPSIMOW OTHOCUTENBHO IPSIMOYTOJIBHOM JEKapTOBOMl CHCTEMBbI
KOOpAMHAT. [[pyrue ypaBHeHUs NPSAMOUN JIMHUU: BEKTOPHO-IIAPAMETPUUECKOE, TapAMETPUUECKOE
YpaBHEHUsl NPSIMOW JIMHUM;, YPAaBHEHUS MPSAMOM, MPOXOJSIIEH 4Yepe3 ABE 3aJaHHbIE TOYKH,
KaHOHWYECKOE YpaBHEHHE;, ypaBHEHHE MPSMON C YIJIOBBIM KOX(PQPHUIMEHTOM, ypaBHEHHE B
otpe3kax. HopmanbHoe ypaBHeHue nipsMoi. [IpsimMast U mIIOCKOCTh B MPOCTPAHCTBE. Y paBHEHUE
MOBEPXHOCTU U JIMHUM B mpocTpaHcTBe. OO0IIee ypaBHEHUE TIOCKOCTU. HemosHble ypaBHEHUS.
VYpaBHEHUE IJIOCKOCTU B OTpe3KaX. YpaBHEHHE IUIOCKOCTH, IMIPOXOJSIIECH yepe3 TpU TOUKH, HE
Jexamuye Ha OgHOM mpsmoil. HopManbHOE ypaBHEHHE IJIOCKOCTH. B3auMHOE pacmoioKeHHe
mrockocren. [Ipsmas B mpoCcTpaHCTBE. YpaBHEHUE MPAMOM, TPOXOAILIEH Yepe3 BE 3aIaHHbIE
touku. KaHonnueckoe ypaBHeHue npsimoil. Ilapamerpuueckue ypaBHeHus. OOmiee ypaBHEHUs
npsMoil B mpoctpaHcTse. Ilepexon ot oOmiero ypaBHeHUs NPSIMOM K KAHOHMUYECKOMY, a 3aTeM,
rapaMeTpu4ecKkoMy. BzauMHO€ pacronokeHue npsiMbIX, NPSIMON U TIOCKOCTH. JIMHUM BTOPOTO
nopsinka. Knaccudukarus nuHuii Broporo nopsaka. dmmurnc. ['unepoona. [Tapadona. [lomsipasie
U TapaMeTpUyecKHe YpaBHEHMsI JJUIMIca, runepOoisl, mnapabonsl. Kpuble copoca u
npeioxkenus. Touka paBHoBecus. [layTuHHAsI MOAENb PBIHKA.

Tema 3. Beenenue B MaTemaTHueckuil ananus. Teopus npenesnos

@yHKIMS EeUCTBUTENBHOIO nepeMeHHoro. CrocoOsl 3amaHus ¢yHkuuu. [loHsATHE ClIOXKHON
¢bynkuuu. Apudmernyeckue neiictBus Haja (yHKuuAMU. DYyHKIMM MOHOTOHHBIE, YETHBIE,
HEYETHBIE, IEPUOJUYECKUE, OIpaHUYCHHbIE M HEorpaHnyeHHble. OCHOBHBIE 3IIEMEHTapHBIE
¢byuknun. [penen ymncnoBoil mocneaoBarenbHOCTU. [IOHATHE YMCIIOBOI MOCIEN0BATEIHLHOCTH.
beckoneuno  mamble M OeckoHeyHO ~ OonbliMe — mocienoBaTenbHOCTH.  [Ipexen
nocueaoBarenbHOCTH. CBOMCTBA CXOAAIIMXCS MocienoBaTeapHocTeld. CylllecTBOBaHUE Npeesa
OTrpaHUYEHHOW MOHOTOHHON mocienoBarenbHocTH. Yucno e. Ilpenen ¢ynkumu. CpoiicTBa
byHKIMH, nMeromuxX npenaen. J{Ba 3aMedyaTenbHbIX npeaena. 3aj1aya 0 HempepbIBHOM HaUHCIICHUT

NpOLEHTOB. beckoHeuHO Manble U OeCKOHEYHO OojbliMe (QYHKIMM M HMX CpPaBHEHUS.
9



HenpepsiBHOCTh (pyHKITMU. CBOMcTBa (PyHKIMH, HENpEephIBHBIX B TO4Ke. CBOWMCTBA (yHKIWH,
HENPEpBIBHBIX Ha oTpe3ke. IloHATHE paBHOMEPHON HENPEPBIBHOCTH.

Tema 4. ludpdepenunansuoe ncunciaenne GyHKIUNA OJHOW MEPEMEHHON U €ro MPUIIOKEHUS K
UCCIIEI0BaHUIO (DYHKIIHMI

[IpousBoanas. ['eomeTpruyecKkuili CMBICII MPOU3BOJAHON. YpaBHEHHE KacaTeIbHOM M HOPMAIIU K
rpadpuxy auddepeHuupyemMorr ¢GyHKIUU. DKOHOMUYECKHH CMBICT TNpou3BOoAHON. IlpaBumia
muddepennmpoBanus. IlpousBogHble 3neMeHTapHbBIX (GyHKuui. I[IpomsBoanas oOparHOH
byakuun. Jlorapudmudeckas mnpousBoaHas. Juddepenuupyemocts GyHkuun. IloHsTHE
muddepennmana. CBOHCTBO HMHBapHaHTHOCTH (opMmbl auddepeHnrana mnepBoro mMopska.
[TpousBonueie u auddepeHnuansl  BeICHIMX MOpsAAKoB. JuddepennupoBanue QyHKINH,
3aJaHHON mapamerpuyeckd. OCHOBHBIE TeopeMbl 0 JupdepeHIUpyeMbIX (YHKIUAX.
[IpuMeneHne TPOMZBOJHON K HaxoxAeHUIO TpenenioB. lIpaBunmo Jlonurans. IlpumeHnenue
TG pepeHMaIbHOr0 HCUYMCIEHUS. K MCCIeIOBaHMI0 (QYHKIUI. YclI0BUE MOHOTOHHOCTH
(GyHKIIMM Ha 4YMCIOBOM IHpoMmexyTke. Heobxoaumoe M J0CTaTOUHOE YCIOBHUS 3KCTpEMyMa
¢ynkuuu B Touke. Hambonbliee W HamMeHbIee 3HA4YeHUS (YHKIMU HAa OTpe3Ke. BhImykiblie
¢byuknun. Toukm mneperuba. AcumntoTrsl Trpaduka ¢ynkuuu. I[lomnas cxema oOuiero
uccieoBaHus (GYHKUMU U nocTpoeHue ee rpaduka. [Ipumenenue B skoHomuke. IlpenensHbie
[I0Ka3aTel B MUKPOIKOHOMHUKE. DJIACTUYHOCTh IKOHOMUYECKUX IOKa3zarenae. Makcumusanus
npuObun. Knaccuueckue merons! ontuMuszanuu. OyHKIUM cripoca U npeasoxenus. OyHkuus
nojue3HocTH. Kpussie Oe3paznnyus.

Tema 5. MIHTerpanbHoe ucuucieHue GyHKIUN 0JHON epeMeHHON

[TepBooOpaznas ¢pyukuus. Heonpenenenusiii nuterpai. OCHOBHbIE CBOMCTBA HEONPEIEIEHHOTO
uHTerpana. TaOnuia OCHOBHBIX HMHTErpajioB. VMHTerpupoBaHHME IMOACTAaHOBKON WJIM 3aMEHOMU
nepeMeHHoil. MHTterpupoBaHue mno uyacTsaM. VIHTerpupoBaHHME palMOHAIBHBIX (YHKIMH.
PaznoxeHue palyoHaJbHOW JpoOM Ha MpPOCTEHIIME. WMHTrerpupoBaHue INpPOCTEHIINX
panuoHanbHBIX JpoOeii. Hekoropwle kiaccel uHTerpupyembix ¢yHkiuil. WHTerpupoBanue
HEKOTOPBIX UPpPAlMOHAIbHBIX (QYHKIUH. HHTerpupoBaHHE TPUTOHOMETPUUYECKUX BBIPAKEHUU.
WHTerpupoBaHie HEKOTOPBIX HPPALMOHATBHBIX (YHKLIUN € MOMOULIbIO TPUTOHOMETPUYECKHX
noacTaHoBOK. OmpeneneHHplid MHTErpan. 3ajadd, NPUBOAAIIME K IOHATHIO OIPEIEIEHHOTO
uHTerpana. OCHOBHBIE CBOMCTBA OMpPEIEIEHHOr0 HHTerpana. HTerpan ¢ nepeMeHHbIM BEpXHUM
npenenoM. ®opmyna Herotona-JleiiOHuna. 3ameHa nepeMeHHON B OINpEAEICHHOM HHTErpale.
WuTerpupoBaHue IO 4YacTsAM B OINpeAeleHHOM uHTerpane. llpunoskeHus omnpeneneHHoro
uHTerpana. OOmas cxema NPUMEHEHUsS OIpeNeIeHHOr0 MHTerpaina. Bbumcienue momaan
KPHBOJMHENHOHN Tpaneuuy U KpUBOJIUHEHHOTO CEKTOpa. Beruncinenne anmael 1yru. [punoxenus

OMMpECACIICHHOI'0 MHTCTpaia. Brruuciaenue oonema Teiia BpaliCHUs. Brrunciienue o0beMa Tea mo
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IIoNaaAM MapajUIeIbHOTO CedeHUs. BpluucieHne Iuiomanad MOBEPXHOCTH — BpAlLCHUS.
Hecob6ctBennsie unterpansl. HecoGcTBennbie nuTerpaisl | poga u ux cpoiictBa. Jloctatounsle
NPU3HAKH CXOAWMOCTH HECOOCTBEHHBIX MHTErpanioB | poma /uis HEOTpULATENBHBIX (DYHKIHIA.
®opmynsl  HproTrona-JIeliOHuIla, 3aMeHa TMEPEMEHHOW, HWHTETPUPOBAHHUE I10 YacTsIM B
HeonpeneneHHoM wuHrerpane | poma. HecoGctBennble unTerpanst |l poma. Hexoropsie
IIPUJIOKEHUSI B DKOHOMHUKE

Tema 6. OObikHOBeHHBIE MU DepeHIaTbHbIC YPaBHEHUS

OObikHOBeHHBIE  nuddepeHuanbabie  ypaBHeHUs. OObIKHOBeHHBIE aud(epeHIIaIbHBIC
ypaBHeHus. 3anada Komu. Havanpable ycnoBus. Teopema o CylecTBOBaHUU M €IMHCTBEHHOCTH
pemenns 3amgaun Komm. Juddepenunanbupie ypaBHEHUS MEPBOTO MOpsAKa. YpPaBHEHHUS C
pa3feNAoIIUMUC  TEPEMEHHBIMU.  YPaBHEHUS, [PUBOASILMECS K  YPaBHEHHUSIM C
pasfeiAIOIIMMUCA  NIEPEMEHHBIMU.  YpaBHeHue bepHymim. VYpaBHeHMsT B IOJIHBIX
muddepennmanax. 3agaud, OPUBOAALIME K HOHATHIO AU(QepeHnnanbHoro ypaBHeHus 1-ro
nopsiaka. luddepennnansapie ypaBHEHUS BBICIINX MOPAAKOB. [uddepeHnnanbabie ypaBHEHUS
BBICIIUX NOPAAKOB. OCHOBHbIE MOHSTHS.  YPAaBHEHUS BBICIIUX IOPSAIKOB, JOIMYCKAIOLIUE
NOHWXKeHue nopsaka. JIunelnsle ogHOpoaHble UG depeHIalbHble YPaBHEHHs n-TO MOpsaKa.
CpoiicTBa ux pemenuil. dyHaaMeHTaIbHas CUCTEMA pelleHui 1uddepeHIaIbHbIX YpaBHEHUH.
Obmee pemenue. Jluaelinsie ogqHopoaHble Auddepennnansupie ypasHeHus. CTpykTypa o0Iero
peleHusi HEOAHOPOAHOTO ypaBHeHUs. JInHeitHble oqHOpoaHbIe AuddepeHnnanbHbie ypaBHEHUS
2-T0  TOpsAKa ¢ TOCTOSHHBIMM  Ko3(p¢duiuumeHtamu.  JluHelHble  HEOIHOPOJHBIE
muddepeHraIbHble YpaBHEHUS 2-TO TMOpsJKa C IMOCTOSHHBIMH Kod(¢uiueHntamu. Meton
ONpejieNieHus] YaCTHBIX pEIIeHUH IO BHAY NpaBod 4YacTu ypaBHeHMs. JuddepeHuunanbHbe
YpaBHEHHUS A-TO TOpSAJKAa C MOCTOSSHHBIMU KodpduiuumeHtamu. AnmapaT IuddepeHranabHbIX
YPaBHEHHH B YKOHOMHKE.

Tema 7. luddepenumanpHoe ucuucieHne GyHKIMA HECKOIbKUX NEePEMEHHBIX

@OYHKIMKY HECKOJbKUX NepeMeHHbIX. [oHsATHE NeHCTBUTENbHON (YHKIMM U AEHCTBUTEIbHBIX
nepeMeHHbIX. ['papuk QyHKIUM BYX AEMCTBUTEIBHBIX NMEepeMEHHBIX. JIMHUM W TOBEPXHOCTU
ypoBHs. Ilonstne o ckangpHom moine. Ilpexnen (GyHKIMM HECKONBKMX IE€PEMEHHBIX.
HenpepblBHOCTh (PYHKIIMM HECKOJIBKMX IepeMeHHbIX. JuddepeHunupyeMocts (QYyHKIUU
HECKOJIbKUX TepeMeHHbIX.  YacTHble NpPOM3BOAHBIE (YHKIUU HECKOJbKHX IE€PEMEHHBIX.
[TpousBognass mo HampasieHuto. ['panuent. Ilonsatue muddepenuupyemoct (GyHKIUU U
NEHCTBUTENBHBIX ~ TEPEMEHHBIX B  Touke. HeoOxonumble U JOCTaTOYHBIE — YCIOBHUS
muddepentupyemoctd.  uddepenunan QyHKIMM HECKOJIBKUX IepeMeHHbIX. [IpaBuia
mubdepeHpoBanus  ciokHod  ¢yHkuuu. AuddepenuupoBanre (QyHKIHH HECKOJIBKUX

nepeMmeHHbIX. JuddepennupoBanne ¢yHKuuil, 3anaHHbIX HesBHO. KacarenbHas MIOCKOCTb.
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I'eomerpuyeckuii cmbicn  auddeperimana. YacTHbie TPOU3BOAHBIC BBICIIUX IOPSIKOB.
HezaBucumocTs pesynbrata oT mnopsaaka auddepeHnupoanus. JuddepeHnnansl BBHICIIUX
nopsiakoB. MccnenoBanue (yHKIMN HECKONBKHX MEPEMEHHBIX. DKCTpeMyM (.H.I. YCIOBHBIN
skcTpemyM (.H.1. HanGonpiiee 1 HauMeHbllee 3HA4CHUS (.H.II. B 3aMKHYTOM OIPaHUYEHHOM
MHOkecTBe. [IpuMeHenne B 3ajayax 3KOHOMHKHU. [IpuOBUTE OT MPOM3BOJACTBA Pa3HBIX BHUJIOB
OpoAyKIMH. MakcuMH3auuu TPHOBUTM MPOU3BOACTBA OJHOPOAHOM MpoayKuuu. Meton
HAaUMEHBIINX KBAJPATOB.

Tema 8. Psnarnl

Yucnosslie psabl. OcHOBHBIE TOHATHA. CX0AUMOCTD pssa. HeoOXoaumbiii MpU3HAK CXOIUMOCTH.
Mapmonuyeckuit psan. Psaapl ¢ MONMOKUTENBHBIMU YJ€HAMH. Psibl ¢ wieHaMH IPOU3BOJIBHOTO
3Haka. Ctenenusle psabl. O0JIacTh CXOJUMOCTH CTENIEHHOTO psiaa. Psn Makiopena. [Ipumenenne
PSAAOB B IPUOIMKEHHBIX BBIUMCICHUSIX.

Tema 9. Teopust BeposTHOCTEH

Cobprtusa. Knaccudukanus coOwrtuii. CiydaitHoe coObiTue. IlpocTpaHCTBO 3IE€MEHTapHBIX
coObiTHii. AnreOpa coObiThii. KoMOWHATOpPHBIH METOJ BBIYMCICHHS YHCIA HCXOJIOB,
cocTaBistoMX coobiTue. BeposatHocTh coObiTus. CTaTrcTUyecKasi BeposiTHOCTh. Kiaccuueckoe
OTpeieieHue  BEPOSTHOCTH  COOBITUS.  AKCHOMAaTH4eCKOE  ONHUCAaHWE  BEPOSTHOCTH.
['eomerpuyeckuii ciocod mojcyera BeposiTHOCTH. [Ipenmer Teopuu BepositHocTel. OCHOBHBIE
TEOpeMbl TeOpuu BeposiTHOCTEH. CleICTBUS W3 aKCHOM TEOpUU BEPOSTHOCTEH. VY ClOBHas
BEpOSTHOCTb. [IpuHIMN yMHOMXeHUs BeposiTHOCTEH. PopMyna nojaHoil BepositTHocTu. Dopmyna
baiieca. 3aBucumeble u He3aBUCUMBbIE cOObITHA. Teopema yMHOXXeHUs BeposTHOcTel. [loBTOpeHue
HE3aBUCUMBIX UcTbITaHuH. [locmenoBaTenbHOCTh HE3aBUCUMBIX MCTIBITAaHUN (cxema bepnyrm).
®opmyna bepnymm. JlokanbHas W HWHTErpaiibHas TeopeMbl MyaBpa-Jlamtaca.  Teopema
ITyaccona. BepoATHOCTb OTKJIIOHEHHsSI OTHOCUTEIBHOM Y4aCTOTBHI OT IOCTOSSHHON BEPOSTHOCTH B
HE3aBUCHUMBIX HcnblTaHusAx. CiydaiiHple BenuuuHbl. OmnpenesieHue CilydallHOM BEJINYUHBI.
3aKOHBI pacHpeesieHns AUCKPETHON ciydyailHON BeNW4YuHBbI. BMHOMHHaANIbHOE pacmpeeneHue.
3akon pacnpeneneHusi Ilyaccona. I'eomerpuueckuii 3akoH pacnpeaenenus. Yuciosbie
XapaKTEePUCTUKN JTUCKPETHBIX CIy4alHbIX BeJW4YMH. MHTerpanbHas (GyHKUMS pacrpenesieHus..
Marematnueckoe oxumaHue u ero csoiicrBa. Jucmepcus CpolictBa aucnepcuu. CpenHee
KBaJpatnyeckoe OTkIOHeHHWe. [loHAatne o MoMeHTax pacnpeneneHus. OnpeneneHue
MHTETpaIbHON QyHKIMHN pacnpenenenus. CBoiicTBa MHTETpaJbHOM (YHKIMU pacrlpeiesieHusl.
I'padux wunTerpampHOi (yHKIMM pacnpeneneHus. HenpepbiBHbIE cilydaiiHble BETHMYUHBI.
Huddepenumanbias  (QyHKIMS  pacnpedeleHHs M OCHOBHbIE  CcBoiicTBa.  UuciioBble
XapaKTEPUCTUKH HENTPEPBIBHBIX CIIyYalHbIX BeIUYNH. HEKOTOpBIE 3aKOHBI paclipeIeieHus H.C.B.:

PaBHOMEPHOEC pacClnpeaAcIICHUEC H.C.B.; 3KCIIOHCHIUAJIBHOC pacClnpeaAciIiCHUuC H.C.B. HOpMﬂJ’IBHO@
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pacmpeneneHie HENpepbhIBHOM ciaydaiiHON BenuuuHbl. Pacnpenenenmne ['aycca. ['paduxk
IJIOTHOCTU ~ PaCIpeNeICHHUs. YucnoBbsle XapaKTEPUCTUKH  HENPEPHIBHOM  BEITWYMHBI,
pacrpeneneHHol no 3akoHy [aycca. BepoATHOCTh MoOmajgaHuss HOPMAIBHO PACHPENCIICHHON
CIIy4aiiHOM BEJINYMHBI B 3aJaHHBIN MHTEPBaJI. BbIunciIeHNEe BEPOATHOCTH 3aJaHHOTO OTKJIOHEHUS
CIIy4alHOM BEIMYMHBI OT €€ cpenHero 3HaueHHs. COBMECTHOE pacHpelesieHUue ClydalHbIX
BEIMYMH. MHOroMepHas ciy4aiiHas BesnunHa. COBMECTHOE paclpeelIeHUe ABYX JHUCKPETHBIX
CllydaiiHBIX BeJWYMH. JIByMepHasi HempepbIBHas ciydaiiHas BenuunHa. CBOHCTBa (yHKUIUHU
pacnpezeseHus U INIOTHOCTH PACIIPENEICHHS JBYMEPHOU CllydaiiHOM BenuunHbl. HezaBucumocts
JBYX Cly4alHbIX BeauuuH. DyHKIMM ciydaiiHblX BenuuuH. KoBapuanus u ko3dduuumeHt
Koppensinuu ¢.B. Onpenenenue GyHKUUU CIy4ailHBIX BeIMYMH. PacmpeneneHue CyMMBI JIBYX
ciydaitHbIX BenmnunH. KoBapuanus u ko3 QpHUIueHT Koppensun cirydaiiHpix BenundrH. CBoiicTBa
K03 uLreHTa Koppesiiuy. 3aKoH 00JIbIINX YUCeN. Y CTOHUMBOCT CpeHEr0 apu(METHYECKOTO
3HaueHus ciydailHoil BenuuuHbl. HepaBencTtBo UYeObimeBa. Teopema YeObimeBa. Teopema
bepnyiu. LlenTpanbHas npenenpHas TeopemMa

Tema 10. MaTtematruueckasi CTaTUCTHKA

OcHOBHBIE TOHATHS MaTEMATHYECKOM CTAaTHCTUKHM. 3ajayd MaTeMaTH4E€CKOM CTATUCTUKH.
['enepanbHas coBOKymHOCTb. Bribopka. Ctatuctuueckoe pacrpenesnenue Bbloopku. Ilomuros.
['ucrorpamma. Dmnupudeckas pyHKius pacrpeneneHus. CTaTHCTUYECKHE OI[CHKH He3aBUCHMBIX
napaMeTpoB pacrpenesneHus. YncaoBble XapaKTepUCTHKH BHIOOPKH. CITOCOOBI MX BBIYMCIICHHS.
CraTucTHYecKUe OLIEHKM HEHU3BECTHBIX IapaMeTpoB pacmpezaeieHus mo BbliOopke. CBoiicTBa
OLICHOK. TOYeYHBIE OLICHKM MAaTEMATUYECKOr0 OKMIaHUs U Jucnepcun. MIHTepBanbHbIe OLICHKU.
JloBepuTenbHbIe HHTEPBAJIBI. METObI HAX0K/ICHUS OLICHOK [TapaMeTPOB pacnpeneneHus. Meron
MOMEHTOB. MeToi MaKCUMallbHOTO TpaBaonofoOus. Meroa HauMEHbIIMX KBaJpaToB.
Craructuueckast Tunore3a. AnbrepHaThBHas runoresa. Cratuctudeckuil kpurepuil. Ilposepka
cTaTUCTHYECKOM runore3bl. Kpurepuit 3HaunmMoctu. Kputepuii cormacus. OJIEMEHTHI
KoppessinuoHHOro ananusa. Koppemsnuonnas cBsase. Perpeccus. YpaBHenue perpeccuu. Tumsl
PErpecCHOHHBIX Mozenel. JIMHeiHas KOppensuuOHHAas 3aBHUCHUMOCTb W IPSMBIE PETrPECCHUM.
OTpIcKaHME NapaMEeTPOB PETPECCUU IO TPYNIUPUPOBAHHBIM JaHHBIM. OTBICKAaHHE MTapaMeTPOB
perpeccur Mo CrpyNIUpUPOBAaHHBIM JaHHBIM. BpiOopounblii ko3 dunment. BpibopouHbIii
KO3 UIIUEHT KOPPENSLUU U €eT0 CBONCTBA.

Tema 11. ®unaHcoBas MaTeMaTUKa

[Tpocteie mporeHTsl. IIpoueHTHBIE cTaBKH, (GopMyiabl HapameHus. J{UCKOHTHUPOBAaHUE U Y4eT.
Crnoxuble nporieHTsl. @opmysisl Hapatenus. HomunanbHas U 3¢ eKkTuBHas CTaBKU MPOLEHTOB
u ux y4er. HenpepsIBHBIE MPOLIEHTHI. PacueT cpoka ccyapl M MPOLEHTHBIX cTaBOK. Hauucinenue

IMPOLCHTOB B YCIIOBHAX I/IH(l)J'ISIIII/II/I 10 MPOCTBIM M CJIOXHBIM IIPOLCHTAaM. dunaaHCcOBBIE PCHTHI.
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@opmyJibl HApallEHHON CyMMbl. @OpMyJibl COBPEMEHHON BEJIUYMUHBI. 3aBUCUMOCTb MEXKIY
COBPEMEHHOM BEIMYMHON U HapalleHHONH cCyMMO# peHThl. HekoTopblie mpuioxeHus GUHaHCOBOM
MaTemMaTuku. KoHBepcus BallOThl M HauucleHHE MpoleHToB. llorameHnue 3anoikeHHOCTH
yacTsaMu. llepemeHHass cymma cuera M pacyeT NPOUEHTOB. M3MeHEeHME yCIIOBUH KOHTPAaKTA.

Mopenu onepanuii ¢ IEeHHBIMUA OymMaramu.

4. Marepuajibl TEKYIIEro KOHTPOJIsI YCIIeBAeMOCTH 00y4aromuxcs u (GoH1 OleHOUYHbIX
CpPeACTB MPOMEKYTOYHOM aTTeCTAMU M0 AUCHUIINHE

4.1. Tekyuuii KOHTPOJIb yCIIeBAEMOCTH
4.1.1. ®opMbI TeKYIEr0 KOHTPOJISI YCIEeBAEMOCTH

B xonme peanmzanmu AUCUUIUIMHBI MCHOJIB3YIOTCS CIEAYIOIIME METOJAbl TEKYIIEr0 KOHTPOJIS
YCIIEBAEMOCTH O0yYaIOITNXCS:

— [IpY IPOBEICHUM 3aHATUN JIEKIMOHHOIO THUIIA: OIIPOC.

— IpU MPOBEJICHUH JTA0OPATOPHBIX PabOT: KOHTPOJIbHAS padoTa.

— MpU TPOBEJICHUN 3aHITHI MPAKTUYECKOT0 (CEeMUHAPCKOTO) TUIA: KOHTPOJIbHAsA padoTa (B TOM
quclie C MPUMEHEHHEM TUCTaHIIMOHHBIX 00pa3oBarenbHbIX TexHonorui (JOT)).

— TP TIPOBEJICHUU KOHTAKTHOM CaMOCTOSITEIbHOM PabOThI: KOHTPOJIbHAs padoTa.

4.1.2. MaTtepuajibl TeKyl1ero KOHTPOJIsl yclieBaeMOCTH

TGKYHII/Iﬁ KOHTPOJIb NPEANOIaracT BeIIMOJHCHUC CEMHU JOMAITHUX KOHTPOJIBHBIX pa60T 1o
HHJIUWBHUIYAJIbHBIM BapHaHTaM.

Tunosvie OYEHOUHblEe Mamepuabl no meme 1:

OBPA3EIl 3AJJAHUS na noMamiHIOK0 KOHTPOJIbHYIO padoTy Ne 1

1. JIns nanHOro ompenenuTenss A HaWTH MHUHOpPBI U airedpandeckue JOMOTHEHUS
3J1EMEHTOB ;5,33 . Ber4ucIuTh onpesenuTens A: a) pa3lokuB €ro Mo dJIEMEHTaM 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

1 0 6 4

2 3 5 -

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

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

3. HpOBCpI/ITL COBMECTHOCTh JIMHEHHON CHCTEMBI ypaBHeHI/Iﬁ H B ClIy4a€ COBMCCTHOCTU

pemuTh ee: a) mo ¢popmynam Kpamepa; 6) meromom ["aycca.
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2%, + X, +3X3 =7,
2%, +3X, + X3 =1,
3%, +2X, + X5 =6.
4. ITpoBepUTb COBMECTHOCTh JIMHEHHON CHCTEMbI YpaBHEHUN M B CIIy4ae COBMECTHOCTH
pemmTh ee: a) mo popmynam Kpamepa; 6) meromom ["aycca.
3X, +2X, —4X; =8,
2%, +4X, —5%g =11,
X, — 2%, + X3 =1
5. PemiuTh 0AHOPOIHYIO CUCTEMY JIMHEWHBIX aNreOpandecKux ypaBHEHHIA.
X, + X, + X3 =0,
2%, —3X, + 4% =0,
4x, —11x, +10x; =0.
6. PeriuTh 0AHOPOIHYIO CUCTEMY JIMHEHHBIX aNreOpandyecKux ypaBHEHHMH.
5%, —6X, +4X%; =0,
3%, —3X, + X3 =0,
2%, —3xX, +3%; =0.
Tunosvie oyenounvie mamepuanbl no meme 2:

OBPA3EIl 3AJJAHUS na noMamHiOK0 KOHTPOJIbLHYIO padoTy Ne 2

1. lanbl BekTOpsl a=2i —3j +k,b=j+4k,c=5i +2j -3k .

Heo6xoaumMo: a) BRIYHUCIMTE CMEIIaHHOE IMPOU3BEACHHIE TPEX BEKTOPOB @, 3b, C; 0) HaliTH
MOJTyJIb BEKTOPHOTO MPOU3BEICHUS BEKTOPOB 3@, 2C; B) BBIYMCINUTH CKAJSIPHOE MPOU3BEICHHE
JIBYX BEKTOpOB D, -4C; T) mpoBepuTh, OYAyT M KOJUIMHEAPHBIMH WJIM OPTOTOHAIBHBIMH J[BA
BEKTOpA @, C; /1) MPOBEPUTh, OYIyT JIU KOMIUIAaHAPHBI TPU BeKkTOpa &, 2b, 3c.

2. Jlanb! BepuinHbl Tpeyronbauka A(-2,4), B(31),C(10,7) . Haiitu:

a) ypaBHEHHE CTOPOHBI AB;

0) ypaBHeHue BoicoThl CH,

B) ypaBHEHHE MeauaHbl AM,

r) Touky N nepeceuenus menuansl AM u BoicoTsl CH,

1) ypaBHEHHE NPsAMOi, ipoxosmiel yepe3 Bepiinny C napamiensHo cropone AB;

e) paccrosiaue ot Touku C 110 mpsmoit AB.

3. CocTaBUTh KaHOHUYECKHE YpaBHEHHs: a) dJUIHTICA; O) TMIepOoIIbl; B) mapaboisl (4, B -
TOYKH, JISKAIlue Ha KpuBoH, F - ¢okyc, a - Oonbmas (neiicTBUTENbHAS) TONYOCh, D - Manas
(MHUMas) TOJYOChb, & - JKCHEHTPUCHUTET, Y =1KkX - ypaBHEHHE acUMNTOT rumepOoinsl, D -
JUPEKTpUca KpUBOH, 2C - POKYCHOE pacCcTOsIHUE), €CIIN

a).b=15 F(-10,0) 6).a=13, & =14/13; B).D:x=-4.
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4. 3anucaTb ypaBHEHHE OKPY)KHOCTH, TMPOXOASIIEH uepe3 BepIIMHbI TUnepOoIIbl

12x% —13y? =156 u umeromeii nentp B Touke A(0, -2).
5. ITocTpOUTH KPUBYIO, 3aaHHYIO YPABHEHUEM B IIOJISAPHON CUCTEME KOOPIHHAT
r=2sin4¢
Tunoevie oyenounble Mamepuaibl no meme 3:

OBPA3EL 3AJAHUS Ha noMalIHIOI0 KOHTPOJIbHYIO padoTy Ne 3

L Hai b i x* —5X +6
. Hautu nipenen KU m-—-——=
p i X—2 X2 -12x+20

5 3x® —5x% +2
2. Haiitu npenen GyHKuu (111 D —
x> 2X° +5X7 =X

3 Hai b i X° —2x+4
. Hautu nipenen KIOUH m-_—/———
P - xormn 24 4 3x% +1

4 Hai 5 i 2x% +3x -5
. Hautu nipeaei KIIUU M-———
peA YHI x—>oo7X3—2X2 +1

2
XS +x-12
5. Haiitu mpenen pyHkmmm  |im

x=>3 A/ X—2 -4 —X

-3x
X+4
6. Haiitu mpenen pyHkmuu — |lim (Lj

} C(2x+3)"
7. Haiitu npenen ¢pyHKIMH lim

8. HaiiTu mpenen, uconb3ys SKBUBAICHTHBIE OECKOHEYHO Majible YHKIIUU

fim In!1+ 3x2}
|

x—0 X3 — 5X2

9. UccnenoBath JaHHYIO (QYHKIMIO Ha HETIPEPHIBHOCTH U TIOCTPOHTH €€ rpaduk

X+1 x<0
f(x)=4(x+1)?, 0<x<2
—X+4, X>2

10. UccnenoBath qaHHYIO (QYHKIIMIO HA HEMPEPHIBHOCTH B YKA3aHHBIX TOUKAX

f(x) =573 1, X =3 % =4
Tuno@ble OYEHOUYHblE Mamepuajlbl no meme 4

OBPA3EIl 3AJIAHUS Ha noMamHiOK0 KOHTPOJILHYIO padoTy Ne 4
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1. Haiiti npoussoanyio Gpynkumn Y = 2X° —4/ x°+1/ X+3x

2. Haiiti mpon3BOAHYIO QYHKIIUH Y = m +4/(x-2)°
3. Haiitu npousBoanyio pynxmun Y =Sin 3 2x-c0s8x°

4. Haittu nponssoauyto ¢pyukuuu Y = arcctg’ 5x-In(x—4)

5. Haittn nponssoanyio Gynxman Y =tg’ 3x-arcsin 2x°

_ 9arctg(x+7)

6. Haiitu mpou3BoAHyIO QYHKIUU (x_1)?
X —_

7. Hcnonb3ys Mmetoj sorapudmudeckoro audQepeHuupoBaHusi, BBIYUCIUTH MPOU3BOAHYIO

VX+7(x-3)*

KOUU Y =
Gyn y X+ 2)°

X2 —2X+2
8. ITpoBecTH MONHOE HCCIe0BaHIe GYHKIIMH U IOCTPOUTD €€ IpaduK Y = —
X p—
Tunosuie oyenounble Mamepuabl no meme 5:

OBPA3EL 3AJAHUS na 1oMaliHiO0 KOHTPOJIbHYIO padoTy Ne 5

1. Haiftu HeonpeeneHHbli HHTErpai. Pe3ynbrat HUHTErpupoBaHus IPOBEPUTH

nuddepeHnrpoBaHUEeM
[sin® 2x cos2x dx

2. HaiiTu HeonpeaeeHHbI HHTeTpal. Pe3ynpTaT HHTErpupOBaHUs IPOBEPHUTH
T depeHIpoBaHIEM

2—-3x
————dx
Ix2+2

3. Haiitn HeonpeneneHHbIi nHTETpall. Pe3ynbraT HHTErpUpOBaHUS IPOBEPUTH
TuddepeHIpoBaHIEM

1-2x—x3

[————dx

1+ x?

4. Haiitu HeonpeieneHHbIi nHTerpai. Pe3ynbraT MHTErpupoOBaHUs IPOBEPUTH

nuddepeHrpoBaHreM
[ (x+1)e* dx
5. Haiitu HeonpeneneHHbIl HHTETpai. Pe3ynbraT HHTErpUpOBaHUs IPOBEPHTH
Qg epeHIpoBaHuEM
f 3x% +20x +9
(x% +4x +3)(x +5)

6. Berunciuth OHpGI{CJ’ICHHHﬁ HUHTErpajl C TOYHOCTHIO O ABYX 3HAKOB ITOCJIC 3aIIsITOMN
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V3
[ xR/1+x? dx
0

7. Haiitu miomas GUIypsl, 3aKIF0YEHHON MEKITy TMHUAMU X =3, y2 =3X u ocbro OX.

[TocTpouts ueprex.

8. Berauciaunth 00beM Tenna, 00pa3oBaHHOTO BpalieHneM BOKpyr ocu OX Gurypsl, orpaHu4eHHON

napabonamu Y = X* u y= Jx . [TocTpoutsb ueprex.

Tunosvie OYEHOUYHble Mamepuaivl no memam 6,7:

OBPA3EL 3AJAHUS na 1oMaliHIOI0 KOHTPOJIbHYIO padoTy Ne 6

3ananme 1. Haiitu oOmiee pemenue (o0umii naTerpan) auddepeHnnanbHoro ypaBHEHHS.
CrnenaTtb IPOBEPKY.
e**¥dy = xdx
3ananue 2. Haiitn oOmmii uaTerpan (obmee pemenue) auddepeHnnanbHOro ypaBHEHHS.

Cnenatb POBEPKY.

2

y’:y—+4l+2

X X
3ananwue 3. Haiitu pemenne 3agaun Komm s quddepennmansnoro ypasaenus. Caenatsb
IPOBEPKY.

2
y-—=->. y@=1
X

3ananue 4. Haiitu obmee pemenne auddepeHnnansHoro ypasHenus. Crenarb IpoBEpKYy.
y" = 3y" +2y = (1 - 2x)e”
3aganue 5. Haiitu obmiee pemenue nuddepennmanbHoro ypasHeHus. CaenaTh IpOBEPKY.
y" —4y' + 4y = - sin 6x
Tunoevie OYEHOUYHble Mamepuaivl no meme 8-11:

OBPA3EIL 3ATAHUS na 1oMalIHIOI0 KOHTPOJIBLHYIO padoty Ne 7

3aganue 1. Haiitu nonusiit auddepenunan GyHkuuu
z = arctgx + \Jy
3ananme 2. VccrnenoBath Ha JOKaJIbHBIN SKCTPEMYM () yHKIIHIO
2 =1+15x — 2x% — xy — 2y?
3aganue 3. /lTanHbie 00 OCHOBHBIX (DOHIAX ISITH 3aBOJIOB X (MJIH. py0.) U oObeme

BBITTYCKa€MOW UMH TIPOAYKIIUK Y (MITH. py0.) IpUBEICHBI B TAOIHUIIE:
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X 20 30 40 50 60
y 25 28 34 36 45

HOHBSYHCB MCTOJAOM HAaUMCHBIIHNX KBAAPAaTOB, alllIPOKCUMHUPOBATH JAHHBIC JIMHEHMHOM

3aBHCUMOCTBIO y = ax + b. Haiitu mapametpsl a u b. OnpeaenuTs HOrpenIHoCTb

npubsmxeHus. C MOMOIIBIO MMOJyYCHHOH 3aBUCUMOCTH OIPEICIIUTh MPUOIMKEHHBIC 3HAUCHUS
00BEMOB BBIITYCKAEMOW MPOYKIIMH MPU OCHOBHBIX PoHaax 30 MiH. pyo. u 50 MiH. pyo.

Cuenatb 4epTex.

3ananue 4. Haiitu 001acTh CXOMMOCTH CTETICHHOTO psija

o n

|
oy N°

3ajanue 5. BpluuciuTh NpUOIMKEHHO C TOYHOCTBIO A  ONpPENENCHHBbI HMHTErpai,
UCTIONB3YSl Pa3JIoKEHUE TOIBIHTETpadbHONH (GyHKIMU B psang Makiopena. OOGOCHOBATh

JOCTHIXXCHHUC Tp66yeM0171 TOYHOCTH.

0,4

| dx A = 0,001
\/—X H - Ll

o Ve

4.2. IlpomeskyTOYHAsSI ATTECTALUS

4.2.1. IlepeyeHb KOMIETEHUMI ¢ YKA3aHHEM 3TANOB UX (JOPMUPOBAHNS B IIPOLiEcCe OCBOEHUSA

o0pa3oBaTteabHoil mporpammel. [loka3zaTean U KpUTepru OLEHUBAHUA KOMIIETEHIUIA ¢ y4eTOM
srana ux (popmMupoBanus

Kon HaumenoBanune Konx HaumenoBanune JTarna
OCBOEHHS KOMIIETEHIINHU
KOMIIETEHIIUN | KOMIIETEHIINHU Jramna OCBOEHUSI
KOMIIETEHINHA
YK OC-1 Croco0OHOCTE YK OC-1.1 CrocoOHOCTF Ha  OCHOBE
TIPUMCHATD KPUTHYECKOTO aHanm3a

KPUTHYECKMM  aHaIu3 .
coOpanHOi HHpOpMaruu 00

uHpopmManuu u

CHCTEMHBIH MOAXO IS 00BbeKTe TPEICTaBUTH €r0 B

PCHICHIA 3ajiat BHUJIE CTPYKTYPHBIX

000CHOBAHHUS .
. DIIEMEHTOB W B3aUMOCBS3EN

CcOOCTBEHHOIT

IPAXKIAHCKOW MTO3UIINHT MEKAy HUMH.

T1K-10 Brnanenne  maseikamu | I[1K-10.1 CnocoOHOCTh OCYIIECTBIISTh
KOJIMYECTBEHHOTO 51 coop 51 MOJITOTOBKY
KauyeCTBEHHOI'O aHAJIN3a nHpOopMaIHN
uHpopManuu pu
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MPUHITHA
yIPaBICHUYECKHX
peleHui, IMOCTPOCHHUS
YKOHOMHYECKUX,
(bMHAHCOBBIX u
OpraHU3aIMOHHO-
YIPaBICHYECKUX
MoOJeNed  MyTeM  HX
ajanrtanuu K
KOHKPETHBIM  3ajauam
yIIPaBICHUS
JTan ocBoeHMsI Ioka3zarennb Kpurepuii oueHuBanust
KOMIIeTeHI[HH
OLlEHUBAHMSI
YK OC-1.1 . [Toxoupaer 1. Buibpannvie Kpumepuu
PEJEBAHTHBIE W 3HAYUMBIE | UMEIOM HENOCPEOCEEHHYIO C6A3b C
DIIEMEHTHl IS IPOBEAEHUS | 3A6UCUMOTL NEPEMEHHO
KOPPEJISLIMOHHOIO aHaAInu3a 2. Hasvieaem 6ce cucmemeoi, 6
° OImuCHIBaeT Komopwvie 6CmpoeH 00beKm Kak
MOACUCTCMBI CHCTeMBI | noocucmema.
BBICOKOTO YPOBHS, B KOTOpHIE | 3- Touno onpeoensem mecmo
BKJIFOUEH OOBEKT. obvekma 6 cucmeme  0Oonee
. Ormpenenser B KakoM | 6bICOKOCO YPO6GHA
cllydae TOAXOIWT Ta, MM 4, Ycnosusa npeoocmasnenus
WHas TIPOIGHTHAas CTaBKa, Kpeouma  onpeoenenbl  MOYHO.
OIIEHUBAET yenosus | [Ipoyenmuasn cmaska nooobpama c
IIPEIOCTaBJICHUS KpeanuTa yciaosuem, yKad3aHHbIM 6 3a0aue
5. Xapaxmepusyem  enusauue
obvekma Ha cucmemvl Oonee
8bICOK020 YPOBHS.
I1K-10.1 . Omnpenenwn 1. Onpeoenena 1-2
yIPaBIEHYECKYIO TPOOIIeMYy; ynpasnenieckue npooneml
° Onpenenun 2. Onpedenen npumerumbvlil 6
CTATUCTUYECKUU CHOC06 OAHHOM cuydae cmamucmuyecKull
aHanu3a MH(GOpMAaIIUK; cnocob ananuza uHgopmayuu
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JTan ocBOeHUs! Ilokazarennb Kpurepuii onenuBanuns
KOMIeTeHIUH
OLICHUBAHUS
° Onpenenwn 3. Onpeodenenvi
KOJINYECTBEHHbBIE U | KOIUYecmeeHHbvle U KauecnmeeHHbvle
KayeCTBEHHbBIC Xapakmepucmuky  Heobxo0uMoll
XapaKTEPUCTHKH ungopmayuu
HeoOxoaumoi uadopmanuu | 4. Ocywecmenen coop
J OcymecTBun cbop | upopmayuu
nH(popManuu;
o [TpuBen undopmaruio
B NOJIXOMSIIMKN g aHalu3a
BUJ

4.2.2. ®opma u cpeacTBa (MeToAbl) MPOBEIEHUSI MPOMEKYTOUHOMH aTTeCTAIUM:

[TpomexyTouHas aTTecTanus MPoBOIUTCS B popme: sk3aMeHa U 3auera (B popMe OTBETOB Ha
OTKPBITBIC BOTIPOCHI TI0O MATEMATHYESCKUM TEMaM B YCTHOW (pOopMe U perIeHus: TUIIOBBIX 3a/1a4)
4.2.3. TunoBble OLIEHOYHbIE CPEACTBA

Tunosbie BOIPOCHI K NPOMEKYTOYHON aTTeCTALNM

1. Marpuusl. Buael Matpun (MaTpuua-cTpoka, MaTpuiia-croyiOen, KBaJpaTHas MaTpula,
€IMHUYHAs U HyJIeBasi MaTPULIA).
2. JluneiiHple omepauuy HaJl MaTpUIaMu (YMHOXEHHE MATpHIbl HAa YMCIO, CIOXKEHHE U

BbBIYUTAHUC ManI/II_I).

3. YMHOXEHUE IBYX MaTPHIL.

4.  Ompenenutenu BTOPOro U TpeTbero nopsaka. CpoiictBa ompenenuteneid. CrnocoObl UX
BBIUNCJICHHE.

5. Ompenenurenu n-ro mnopsaka. CrnocoObl BBMHCICHHMS ONpeAeTuTeNaed n-ro mopsjaka.
(MuHop u anredpandeckoe JOMOJHEHUE AJIEMEHTa MaTpullbl. Pa3noxkeHue onpenenurens
0 DJIEMEHTaM CTPOKH WJIM CTOJIOIA).

6.  OOparHas matpuua. Beraucienne oOpaTHON MaTPULIBL.

7. PaHr mMaTpuibl U CiocOObI €r0 BEIYUCIIEHHE.

8. Cucrema nuHEHHBIX anreOpanMdeckux ypaBHeHWH. Pemenme cuctembl. Teopema
Kponekepa-Kanemnu. [loHATHE COBMECTHOM M HECOBMECTHOM, ONPENEICHHON W
HEOIPEAEIEHHON CUCTEM; PABHOCHIIBHBIE CUCTEMB] YPAaBHEHHUH.

9.  Cucrema n TUHEWHBIX YpaBHEHHH ¢ n mepeMeHHbIMU. Perienne cucteM METo0M 00paTHOM
MaTpHULIbIL.

10. Cwucrema n THHEWHBIX ypaBHEHUH ¢ n iepeMeHHbIMEH. Dopmyisl Kpamepa.
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11.

12.
13.

14.

15.

16.

17.

18.

19.

20.
21.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.

32.

33.

Pemenue cuctem m ypaBHEHHMI C N IEPEMEHHBIMU MeTO10M ["aycca (MeTo10M UCKITIOUCHHSI
HEU3BECTHBIX ).

CucreMbl OAHOPOJHBIX JIMHEHHBIX YPABHEHU.

Bekropel. Jlunelinble omnepanuu Haj BekTopamu. KoopauHatbl BekTopa. JIMHEHHBbIE
orepaiuu B KOOpAUHATHOM (popme.

CkayisipHOE TPOU3BEACHHUE BEKTOPOB, ero cmoiicTBa. CrocoObl BerumcieHus. JlnuHa
BEKTOpPA. YTOJI MEXAY ABYMs BEKTOpaMHU. Y CIIOBUS NEPIEHIUKYIIIPHOCTH JBYX BEKTOPOB.
BektopHoe mnpousBeneHus BEKTOPOB, ero cBoiicTBa. (CrocoObl BBIUUCICHUS. Y CIOBUE
KOJUTMHEAPHOCTH BEKTOPOB.

CMemanHOe MPOW3BEICHHS BEKTOpPOB, e€ro cBoiictBa. (CrocoObl  BBIYHCICHUS.

KomriuianapHOCTh Tpex BEKTOPOB.

OOmiee ypaBHEHHE MNPSAMOM Ha IUIOCKOCTH. YTOJI MEXAY ABYMS MPSIMBIMHU, YCJIOBUS
NapajuIeIbHOCTH U TIEPIICHANKYIIIPHOCTH JIBYX MPSIMbBIX. PacCTOsIHHE OT TOUKH 10 IPSIMOIA.
KanoHnueckoe ypaBHEHHE NMPAMON. YTOJI MEXKIY NPSIMBIMH, YCIOBUS IAPATUICIBHOCTH U
NEPHECHIUKYIISIPHOCTH IIPSAMBIX.

YpaBHeHHE NPSAMOl C YIIIOBBIM KOI(PPHUIIMEHTOM. YTONI MEXAYy NIPSIMBIMHU, YCIOBHS
NapaJIeIbHOCTH M NIEPIICHANKYIIIPHOCTH MPSIMBIX.

OO6miee ypaBHEHHE IJIOCKOCTH. Y paBHEHHE INIOCKOCTH B “OTpe3kax’”.

OO111ee, KAHOHUYECKOE U MTapaMETPUUECKOE YPAaBHEHUS MIPSIMON B IIPOCTPAHCTBE.

Omnunc. Kanonnueckoe ypaBHeHHe. OCHOBHBIE XapaKTEPUCTHUKH.

['nnep6ona. Kanonnyeckoe ypaBHeHHe. OCHOBHBIE XapaKTEPUCTUKH.

[Tapa6ona. Kanonnueckoe ypaBHeHne. OCHOBHBIC XapaKTEPUCTHUKH.

[TonsiTue MHOXecTBa. Oniepaliuy HaJl MHO>KECTBAMHU.

[Tousitue Gpynkuu. OCHOBHBIE CBONCTBA (PYHKIUI. DiIeMeHTapHble (YyHKIHH.

[Tpenen uucnoBoit nocienosarenbHocTy. Yncno e. HaTypanbHblil torapugm.

[Ipenen GyHKIMU B TOUKE ¥ B OECKOHEUHOCTH.

Teopemsl o nipeaenax GyHKITHI.

3aMeuaTeNIbHbIE IPEACIIBI.

beckoneuno Manble u OeckoHeuHO Oombiine ¢yHkIMH. Mx cBolictBa. CpaBHeHHe
0EeCKOHEYHO MaJIbIX U OECKOHEUHO OONbIINX (QYHKIUH.

OKBUBaJCHTHbIE OECKOHEYHO Majble (QPYHKIMM M HX MPUMEHEHHE IPU BBIYUCICHUH
IIPENIEIIOB.

OnpezneneHue HEMPEPLIBHOCTH (PYHKIMK B TOUKE U Ha oTpe3ke. CBOICTBA HENIPEPHIBHBIX B

TOYKE U Ha OTpe3Ke (YHKIIHA.
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34.
35.
36.
37.
38.

39.

40.
41.
42.
43.

44,

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

55.
56.
57.
58.

59.

60.
61.

Touku pa3ppiBa PYHKIIUU U UX KIACCU(PUKAIIHSL.

Onpenenenue npou3BogHoNH. OCHOBHBIE NpaBuiia TU(GEpeHIIPOBAHNS.

[TonsTue cnoxuoit Gpynkuuu. [IponsBoaHas cnoxHON GyHKINU.

[Tonsitue obpatHoit pynkuuu. [IponsBogHas oOpaTHOW QYHKITUH.

[Tpon3BOHBIE OCHOBHBIX JJIEMEHTAPHBIX (YHKIUN: MPOU3BOJAHAS JIOTapU(PMHUUECKOH,
NOKa3aTeJIbHOM,  CTEMEHHOW M TOKa3aTeNbHO-CTENeHHOM  ¢yHKumid.  Meton
aorapudmuueckoro auddepeHunpoBaHusl.

[Tpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIINIA: IPOU3BOIHBIE TPUTOHOMETPUUECKUX U
00paTHBIX TPUTOHOMETPUUECKUX (YHKIIHH.

[Tpon3BOIHBIE BBICIIUX MTOPSIKOB.

DKOHOMHYECKHUH CMBICI TPOU3BOHOM.

[TpaBuino Jlonurans.

Onpenenenue Bo3pacTarolieil U yObiBaroleil Ha oTpe3ke (QyHKIMHU. TOYKHM SKCTpeMyMa
¢ysakr. HeoOxoauMble yCIIOBUS IKCTpeMyMa (YHKITHH.

JocraTtounsie ycnoBus 3kcTpeMyma ¢GyHKIuH. (C MOMONIBIO TEPBOM TPOU3BOIHOU MU
BTOPOIl MPOU3BOIHON).

Haubonbiiee n HanMeHblee 3HaueHUs (QYHKIIUU Ha OTPE3Ke.

Bemyknocts ynkiuu. Toukn neperuoa.

Onpexnenenne aCUMITTOTHI JMHUN. BepTHKaNbHbIE U HAKIIOHHBIE ACHMITTOTHI.

OO6was cxema uccienoBaHusl QyHKIMHA U IOCTPOEHUS UX TPa(UKOB.

3anauu, NPUBOJAIINE K TIOHATHIO ONPEAETICHHOT0 HHTErpaja.

[TepBooOpazHas GyHKIHS.

®opmyna 3ameHsl nepeMeHHoi. [loasenenre nox 31ak quddepeHnuana.

CDOpMy.]'Ia HHTCTPHUPOBAHUS 11O YACTIAM.

WHTerpupoBaHue paltoHaIbHBIX (QYHKIIUH.

NurerprpoBaHre HEKOTOPHIX UPPAOHATHHBIX (DYHKIIUH.

WHTerpupoBanne TPUrOHOMETPUUECKUX BBIPAKEHUN.
ITonsATHE OIPENEIECHHOTO UHTErpaJa.
dopMyna UHTETPUPOBAHUS I10 YACTSAM U1 HEONIPEAECICHHOIO UHTETpaa.

WHTerpain ¢ nepeMeHHbIM BEPXHUM IMIPEEIIOM.
®opmyna Herotona-JleitOHuma.

3aI[an/I, MPUBOAAIINC K ITIOHATUIO OIIPEACIICHHOTO HHTETpaJia.

OCHOBHBIC CBOMCTBA OIPCACIICHHOI'O UHTCTpaJia.
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62.
63.
64.

65.
66.
67.
68.
69.
70.
71.
72.

73.
74.
75.
76.

77.

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

86.
87.

88.
89.

90.

HHTerpai ¢ nepeMeHHbIM BEPXHUM NIPEACIOM.
WHTerpupoBaHue Mo 4acTsM B ONPEEIIEHHOM UHTErpase.

3ameHa MepeMEeHHOM B OIPEACICHHOM HHTErpae.

[TpuiioskeHus ONPEEIIEHHOrO HHTErpasa.

OO01ast cxeMa IPUMEHEHHUs OINIPEJIeIEHHOr0 HHTErpaa.

Brluucnenue momaay KpUBOJIMHENHON TpaneLuu.

Beluncnenue 1iuHbL 1yru.

Beruucnenune o0bema Tena BpalleHus.

Brruncnenue niuomany KpuBOJIMHEHHOTO CEKTOpA.

[Tonstue muddepennuanbHOro ypaBuenus. MuterpupoBanue audypaBHEHHUH.
OObikHOBeHHBIE auddepeHnnanbupie ypaBHeHUs. [lOpSIOK pemieHus, WHTErpalbHbIe
KPUBBIE, HAYAJILHBIE YCIOBUS.

YpaBHEHMS € pa3AeAIOIUMUCS IEPEMEHHBIMU U YPAaBHEHUS IPUBOJAIIMECS K HUM.
Pemenne nuHeiHbIX nuddepeHnnalIbHBIX YpaBHEHUH IEPBOTO MOPSIKA.

JIuneliHbIe OJJTHOPOIHBIC TU(YpaBHEHHS 2-TO MOPSIIIKA.

Jlunelinble HeOAHOPOAHBIE AU PepeHIHaTbHbIE YPAaBHEHHS 2-T0 MOPSAIKA C TOCTOSHHBIMU

koa(urmenTamu.

Metoa moxbopa YaCTHBIX pEUIeHHUH JMHEHHBIX TuQQepeHInaIbHbIX YPaBHEHHI BTOPOTO

HOpSI/IKA C TIOCTOSSHHBIMU KO3 (QUITCHTAMH.

@DyHKIMN HECKOJIBKUX NepeMeHHbIX. CKalsipHOe MoJIe.

[TpousBoHas no HampasiaeHuto. ['paaneHT.

[Tpenen pyHKIMM HECKONBKUX TEPEMEHHBIX.

HenpepeBHOCTH PYHKITUN HECKOJIBKUX ITEPEMEHHBIX.

[Tonstue muddepeHpyeMocTy GYyHKINN HECKOIBKUX MEPEMEHHBIX B TOUKE.

YacTHble TPOU3BOAHbBIE (PYHKIIMM HECKOJIBKUX MEPEMEHHBIX.

Huddepenunan GpyHKIIMN HECKOIBKUX MEPEMEHHBIX.

WuBapuantHocTh  (opMbl  auddepeHunana 1-ro mnopsaka (QYHKIMM HECKOJIbKUX
HEePEMEHHBIX.

YacTHbIe TPOU3BOAHBIE BHICIIUX MOPSAAKOB (DYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

DKCTpeMyM (PYHKITUU HECKOJIBKHUX MEPEMEHHBIX.

Y cnoBHBIN KCTpeMYM (DYHKITUH HECKOIBKUX TIEPEMEHHBIX.
HauGonbiee u HauMeHblee 3Ha4eHUs] PYHKIIMH HECKOTBKUX TIEPEMEHHBIX Ha 3aMKHYTOM
MHOKECTBE.

Meto HauMEHBIIIUX KBAPaTOB.
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91. Tlonstue uncaoBoro psaa. CXoAsSIIMecs U pacXoasIIuecs Psbl.

92. CxoauMmocTh 4nCIOBOTO psija. CBOHCTBA CXOMSIIUXCS PSIOB.
93. Ilpu3Haku CXOIUMOCTH PSIOB C HEOTPULIATEIIbHBIMU YJICHAMHU.

94. 3nakouepenyromuecs psanbl. Teopema JleitOnuma.

95. AOconoTHas U YCIIOBHASI CXOAMMOCTbD PSJIOB.
96. IlonsaTtue pyHKIMOHATBHOTO psina. O6IaCTh CXOAUMOCTH.
97. Crenennoii psa. O0iacTh CXOAMMOCTH.

98. ®opmyna Teinopa. YcioBus pa3ioxuMocTd GyHKIUK B psn Teinopa.

OBPA3EIL] 0usera k npoMeKyTOYHOM aTTeCTALIUH
[ToHsATHE ONPEAETICHHOTO HHTETpalla
[Tpou3sBoHas 1o HampasiaeHUIO. ['pajueHt.

3amaun.

1. HaliTu HeonpeieneHHblil uuTerpai. PesyiabTar HHTErpupOBaHUs IPOBEPUTH

QG epeHIpoBaHuEM

dx -

2—-3x
'[x2+2

2. Haiitu pemenue 3anaun Komm mist muddepeHnuaab-Horo ypaBHEHUs
Y __2
y-s==, =1
X X

3. UccrnenoBath Ha JTOKANbHBIN SKCTPEMYM (G YHKITUIO
z=1+15x-2x> —xy-2y".

4.3. MeToau4ecKkue MaTepUAIbI

[Ipouienypa oreHUBaHUS TPOMEKYTOUHOM aTTECTAI[UU BKIIFOYAET B CEOs:

- OTBETHI Ha OTKPBITHIE BOMIPOCHI OujeTa,

- PELLIEHUE TUIIOBBIX 3a/1a4 M0 JUCLUIUIMHE.

buier mpoMexyTOYHOM aTTeCTallMy BKIIOUAET 2 OTKPBITHIX BOMPOCA M0 MATEMATHUYECKUM
TEMaM U 3 TUIIOBBIE 3a1a4U.

st MOATOTOBKM OTBeTa Ha OWJIET M pEIIeHHWe THUIOBBIX 33Jad KaXAOMYy CTYACHTY
orBoguTcs 30 MunyT. [J1s1 OTBETa Ha BOIPOCHI OMIIeTa TaETCS OKOJIO 5 MUHYT.

[Toce oTBeTa Ha BOMPOCH! OWIIETa CO CTYJAEHTOM MPOBOJIUTCS YCTHOE COOECEeIOBaHME T10

PECUOICHHBIM 3a/ladyaM M 3a1aCTCs 2-4 AOMOJHUTECIIBbHBIX IMMPAKTUYCCKUX BOIIPOCA.
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[Ipu oTBeTe Ha BOMpPOCHI OMIIeTa M JTOMOJHHUTEIbHBIE BOINPOCHI MPENOJaBaTeis CTYIEHT
MOJKET TIOJIb30BaThCS 3aMUCSMU, CACTAHHBIMU TMPH MOATOTOBKE OTBETa HA OWJIET U PEIICHUU
TUIIOBBIX 3a/a4.

OOGmiee Bpems OTBETA HE JIOJDKHO TpeBbImath 0,5 yaca.

5. Metoanyeckue yKa3aHus JJIs 00y4alOUIUXCS 110 OCBOEHUIO
JTUCIHUILINHBI
MeTtonudeckue yka3zaHus, IO3BOJISIONINE 00yUJaIOUMCS OPTaHU30BaTh MPOIIECC OCBOCHUS

JUCHUIUIMHBI, mnpuBefaeHbl B «Pekomenpanusx @OOCH 1o OCBOCHHIO  JUCIHUIUIMHY,
YTBEP)KJICHHBIX YUYCHBIM COBETOM (haKyJbTeTa SKOHOMUYECKHX U COLMAIBHBIX HAYK, MPOTOKOJII

Nel11/02-05-11/15 ot «19» mas 2015 1.

6. YueOHasi 1uTepaTypa M pecypchbl HHPOPMALMOHHO-TEJEKOMMYHHKAIMOHHOH ceTH
"UHTepHeT", BKIKYAA NepeYeHb YUeOHO-MeTOANYEeCKOro odecneyeHus s
CaMOCTOSITEILHOM Pa0doThl 00y4YaroIuXcs M0 AUCIUIIIHHE
6.1.0cHOBHas UTEpaTYypA.
1. Kpemep H.I. Bricimias maremaTuka 1Jii SKOHOMUYeckoro GakanaBpuara B 3 4. Yacts 1:
y4eOHMK W TpaKkTUKyM s By30B. MockBa: M3parensctBo IOpaiit, 2020. Tekcr:

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

2. Kpemep H.II. Beicmas maremaTuka ajisi SKOHOMUYECKoro OakaiaBpuata B 3 4. Yactp 2:
y4eOHMK W TpaKTUKyM s By30B. MockBa: M3parensctBo IOpaiit, 2020. Tekcr:

anextponHbIi // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452113

3. Kpewmep H.III. Beicmias maTematuka Juisi SJKOHOMHYECKoro OakanaBpuaTta B 3 4. Yactp 3:
y4eOHMK W TIpakTUKyM It By30B. MockBa: WM3parenbctBo [Opaiit, 2020. Tekcrt:

snextponHbii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452114

4. Kpacc M.C., UynpeinoB B.Il. Marematuka B SKOHOMHUKE: MaTeMaTHYECKHE METOIbI U
mojenu: ydeOHMK i OakamaBpoB. MockBa: MznarensctBo IOpaiit, 2019. Tekcr:

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

6.2./lonoTHUTETBHAS JIUTEPATYDA.
1. Kirommun, B. JI. Beiciiast MaTemMaTuka a1t 5KOHOMUCTOB. 3a1auil, TECThI, YIIPaKHEHUS:
y4eOHUK U IPaKTUKYM i By30B. MockBa: M3narensctBo FOpaiit, 2020. Tekcr:

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

2. Kpacc, M. C. Maremaruka B 95KOHOMHUKe. ba3oBbIif Kypc: yaeOHHUK JIIs OaKkaaaBpoOB.
Mocksa: U3natenbctBo FOpaiit, 2019. Tekct: anextponnsiii / DbC KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/426158
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Kpemep, H. I1I. MaremaTuka 1jist 53KOHOMHCTOB: OT apU(PMETHKH 10 IKOHOMETPUKH.
Y4eOHo-crpaBouHOE MOcoOue: s akaJeMUIecKkoro OakanaBpuata. Mocksa: U3parenbcTBo
FOpaiit, 2019. Tekcr: anexkrponnsiii / ObC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/425064

Beuromos, E. M. Maremaruka: 10riKa, MHOKECTBa, KOMOMHATOpHKA: ydeOHOE mocodne
1t By30B. Mocksa: M3narensctBo FOpaiit, 2020. Teker: anextponnsiii / 9BC FOpaiit

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

6.3. YueOHo-MeToInuecKoe 00ecreueHne CaMOCTOSTEIbHOW paboTHI.
OsgcsinankoBa C.H., KpaTkuii kypc Teopur BEpOSITHOCTE U MAaTEMAaTUYECKON CTAaTUCTUKH:

yuebHoe nocobue, M.: Dkon-undopm, 2011.

OgcsanukoBa C.H., Kpatkuit kypc MaTtemMaTHUKH JIsl CTYJIEHTOB TIEPBOTO Kypca
SKOHOMMUECKHUX clienuaibHocTel. B 3 yactax: yuebnoe nocodue, M.: I'OY AHX, ®OCH,

2010.

OgcsanukoBa C.H., Kpatkuit kypc MatemMaTHKH JIsl CTYJIEHTOB TIEPBOTO Kypca

PKOHOMHYECKHUX crienmanbHocTeil. Yacth 1: yuebnoe mocodue, M.: TOY AHX, ®O3CH, 2010

OscsannukoBa C.H., Kpatkuii kypc MareMaTuku Ui CTyIEHTOB IIEPBOTO Kypca
SKOHOMMUECKHUX crenuaibHocTell. YacTb 2: yuebHoe nocodue, M.: DxonoM-UupopMm,

®OCH, 2009

Oscsannukosa C.H., Kpatkuil kypc MareMaTuku Jyist CTyIEHTOB IIEPBOTO Kypca
HKOHOMMUECKHUX crenuanbHocTell. YacTts 3: yueOHoe nmocobue, M.: DxoHoM-NHpopM,

®OCH, 2011
Kynnemmesa E.C., Maremaruka: YueObHuk 11t skoHomuctoB, M.: Jlamkos u K, 2015.

OgcsanukoBa C.H Kparkuii kypc Teopun BEpOSTHOCTEH M MAaTeMaTHUUYECKOM CTATUCTUKH:
yuebHoe nocobue. — M.: DxoH-uHpopMm, 2011

Marematnueckuii ananu3. COOpHUK 3aaHuii: yueOHoe nocodue aiist By3oB / B. B. Jlornnosa
[1 np.]; mox o6mr. pen. E. I'. [TnotHuKOBO#N. — 2-€ W3., ucnp. u nomn. — M.: M3naTenscTBo
FOpaiir, 2018.

Kacumos, 0. ®@. ®unancoBass MaTemMaTuka: y4yeOHUK M NPaKTHKyM sl OakanaBpuara M
maructpatypsl / FO. @. KacumoB. — 5-e u3a., nep. u gon. — M.: UsnatensctBo FOpaiir,
2018.
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6.3.HopmaTtuBHBIEC TPaBOBHIE JOKYMEHTHI.
He npeoycmompenbi.

6.4.MlaTepHeT-pecypchl.

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

2. www.minfin.ru — opunmanpHeli caiit Munucrepcrsa Gpuaancos PO

3. Www.economy.goVv.ru — opuranbHbii calT MUHUCTEPCTBA SKOHOMHYECKOTO pa3BUTUs PO

4. www.roskazna.ru — opunmansHslii caiitr Kaznaueiictea Poccun

5. www.gks.ru — opurmansHbii caiiT deaepanbHON CIyKObI TOCYIapCTBEHHOM CTATHCTUKI
6. www.cbr.ru — opunuaneHblii caiit banka Poccun

7. www.imf.org— caiit MexayHapoHOTo BaTFOTHOTO (oHIa

8. www.worldbank.org — caiit Bcemupnoro 0anka

9. www.bujet.ru

10. www.rbc.ru

11. www.interfax.ru

6.6. lHBIE UCTOYHUKH.

He npedycmompenul.

7. MarepuajbHO-TeXHHMYecKas 0a3a, MHGOPMAaLHOHHbIE TEXHOJIOTHH,
NPOrpaMMHOe odecnedyeHne 1 HH(POPMaLMOHHbIE CIIPABOYHbIE CHCTEMbI
JUis mpoBeieHUs 3aHATHH MO JUCHMIUIMHE HEOOXOIUMO MaTepHallbHO-TEXHUYECKOE

oOecrieueHre y4eOHBIX ayAUTOpUl (HATNATHBIMA MaTepHallaMu, YKPaHOM, MYIbTUMEIHIHHBIM
npoektopoM ¢ HoyrOykamu (IIK) mist mpesenTaruu ydeOHOro Marepuasna, BBIXOJIOM B CETh
WNurtepuer, nporpammusiMu mpogayktamu Microsoft Office (Excel, Word, PowerPoint)) B
3aBUCHMOCTM OT THUIIA 3aHATUH: CEMHHApPCKOr0 W JIEKIIMOHHOIO THIIOB, TPYIIOBBIX U
WHJUBUIyaJIbHBIX KOHCYJIbTAIIMM, TEKYIIErO KOHTPOJS MU MPOMEXKYTOUHOM arrtectanuu. Jlis
CaMOCTOSITEIbHONW pabOThl 00yUJarOIMMUMCS HEOOXOUM JTOCTYIT B YHUTAIBHBIC 3abl OMOINOTEKN
W/WASTU TIOMENIEHNE, OCHAIIEHHOE KOMITBIOTEPHONW TEXHHUKOW C BO3MOXKHOCTHIO TTOJKITIOUYEHUS K
cetn «l/HTepHeT», MOCTYl B DJIEKTPOHHYIO HH(POPMAIMOHHO-00PA30BATEIbHYIO Cpeny

opranusanuu u ObC.

Y4yeOHass ayauropusi [JIsi NPOBEAEHUS 3aHATHH JIEKIUOHHOIO THNA M

MPOMEKYTOYHOM aTTeCTALMH.
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Obopyoosanue:

PaGouue MecTa CTyIEHTOB: MAPTHI, CTYJIIbS;
Pabouee mecTo mpenogaBaTens: CTOIM, CTYII;
Jlocka JiIsl pUCOBaHMSI MapKepamu;

MynabTUMEAUHHBINA TPOEKTOP.

YyeOHast ayqiuTOpHS A/ NPOBEAEHUS NPAKTHYECKUX 3aHATHIA.

Obopyoosanue:

PaGoune Mecta CTy/IeHTOB: CTOJIBI, CTYJIbSI;

Pabouee mecTo mpenogaBaTens: CTOIM, CTYII;

Jlocka 11 pucoBaHuUsl MapKepaMHu,

Jlocka MHTEpaKTUBHAS;

MynpTUMEUNHBIN TPOEKTOP;

[lepconanbubie komnbioTepsl: Core i7 / 8Gb / 2000Gb -15 mt.

IIpoecpammmnoe obecneuenue:

Microsoft Windows 10 Corporate 1909 (konTpakt ¢ mpomaBiuom AQO «Jlanut» ot
18.10.2019 Ne117/08-19);

Microsoft Office 2019 (konTtpakT ¢ mpoaasiuom AO «Jlanut» ot 18.10.2019 Ne117/08- 19);

Google Chrome 76.0.3809.100 (cBoGo1HAs TUTIEH3HS);

Koncynprant (koutpakT ¢ npogasiom 3A0 «Koucynsrantllmtoc» ot 18.06.2009 Ne 6/H).

bubnnoreka (aOo0HEMEHT, YUTATBHBIM U KOMIIBIOTEPHBII 3aJ1b1)

YueOHast ayiuTOPHUS 1JI5l CAMOCTOSITEIbHOM PadoThl CTYy/IEHTA.
Obopyoosanue:
Paboune mecta CTy€HTOB: CTOJBI, CTYIBS; [lepcoHanbHbIE KOMIIBIOTEPHI.
IIpoecpammmnoe obecneuenue: Microsoft Windows 10 Corporate 1909 (kontpaxT ¢ npoaasuoM AO
«JIaauT» ot 18.10.2019 Nel117/08-19);
Microsoft Office 2019 (kouTpakt ¢ npoaasiom AO «JIanur» ot 18.10.2019 Nel117/08- 19);
Google Chrome 76.0.3809.100 (cBoO0mHAS TUTICH3US);
Deductor Academic 5.3.0.88 (cBoOo1HAsT TUTIEH3US);
Microsoft Project Professional 2019 (xontpakr ¢ mpoaaBuom AO «Jlanut» ot 18.10.2019
Nel17/08-19).
Project Expert 7 Tutorial (60 yu. mecrt, cets) (koHTpakT ¢ mpoaasiiom SoftLine ot 14.11.2013

NeTr060872);
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Vmware Horizon Client 4.3.0.4209 (cBoOO1HAs TUTICH3US);

CA AllFusion R7.2 (kontpakt ¢ mpogasiiom OOO «UuTepdeiic [TIPOD» ot 27.10.2008 Ne227/07-
08-U1OII, 6eccpounsrii);

Oracle VM VirtualBox 6.0.10 (cBo6oHas TUIICH3US );

ArgoUML 0.34 (cBoOOHAS TUIIEH3HS ),

ARIS Express 2.4d (cBoboHAS TUTICH3HS);

Stata/SE Educational Network Edition Renewal (Stata) (xonTpakr c¢ mpomasuom AO
«CO®TIIAMH TPEH/I» ot 25.06.2019 Ne373100037619000000);

PostgreSQL Database 10.9-2 (cBoOoHas JTHIIEH3HS);

EViews Academic Base License+ Unlimited Lab License (Eviews) (koHTpakT ¢ nmpoaaBiiom AO
«JTaaut» ot 18.10.2019 Ne117/08-19); Weka 3.8.3 (cBoOO HAS JTUIICH3HS ),

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

Ba3bl 1aHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE M MIOMCKOBBIE CHCTEMBbI

1. www.biblio-online.ru —DnexrponHo-6ubaroreunas cucrema [IbC] FOpaiir;

2. http://www.iprbookshop.ru — Dnekrporno-6ubnuoreunas cucrema [DBC] «Iprbooks»

3. https://e.lanbook.com - DnekTponHo-O0nbAKOTEYHAs cucTeMa [IBC] «Jlauby.

4. http://elibrary.ru/ - Hayunas snexrponnas oudnuoreka Elibrary.ru.

5. https://new.znanium.com DneKTpoHHO-0MOIMoTeuHas cucreMa [DbC] «Znanium.comy.

6. https://dlib.eastview.com — Unpopmarmonnsiii cepuc «East View».

7. https://www.jstor.org - Jstor. TlomHble TEKCThI HAyYHBIX JKYPHAJIOB M KHUT 3apyOeKHBIX
U3/1aTEIbCTB.

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

9. https://link.springer.com - TIOMHOTEKCTOBBIE MMOJMUTEMATHYECKUE Oa3bl aKaJIeMUYECKUX
KYPHAJIOB U KHUT U3/IaTEIbCTBA Springer.

10. https://ebookcentral.proguest.com - Ebook Central. TlonHble TEKCTBI KHHUT 3apyOe/KHBIX
HAYYHBIX U3/IaTeIIHCTB.

11. https://www.oxfordhandbooks.com - Joctyn k mosiHbIM TekcTaMm crnipaBounrkoB Handbooks
u3atenseTBa Oxford mo mpeaMETHBIM 00MACTAM: SKOHOMHKA W (DHHAHCHI, MPaBO, OHM3HEC U
yIIpaBJICHHE.

12. https://journals.sagepub.com - TTomHOTeKCTOBas 6a3a HAyYHBIX KYPHAIOB aKaJIEMHUYECKOTO
U3/1aTeNbCcTBa Sage.

13. CnpaBouHo-nipaBoBas cucrema «KoHCyIbTaHT».

14. DnekTpoHHBIN NEPUOANYECKUI CIIPAaBOYHHUK «I apaHT»

30



