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IpenucioBue

1. Ha3nauenue: (OHIBI OLIEHOYHBIX CPEACTB OPHEHTUPOBAHBl HAa OLEHKY JAOCTHKCHMS
3alJJaHUPOBaHHBIE B 00pa3oBaTeNbHON TNporpaMMmMe pe3yibTaThl OOy4eHUS U ypPOBEHb
c(OPMHPOBAHHOCTH BCEX KOMIIETEHIIUM, 3asIBJICHHBIX B 00pa30BaTEeIbHOM TporpamMmme.

2. @®oH/1 OLIEHOYHBIX CPEJCTB TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH M IPOMEXYTOUHOM
aTTecTallMd pa3paboTaHa OCHOBe palOouell HporpaMMbl AUCHUIUIMHBL «MaTemaTtuka» B
COOTBETCTBUH C 00pa3oBaTeNbHON MpOrpaMMoil BbICIIEro OOpa3oBaHUS IO HANPABICHUIO
noarotoBku 19.03.04 TexHomnoruss NPOAYKIMH M OpraHM3anys OOIIECTBEHHOTO MNUTAHUS
(cmenuanu3anusi: PecropaHHbII MEHEDKMEHT) YTBEP)KICHHOM Ha 3acelaHuM Yy4eOHO-

Metoanueckoro copera PI'AOY BO «CKDY» mnpotokona Ne or « » 2019 .

3. Pazpabotunk: AbGakymoBa C.M.., noueHt kadeapsl DU3NMKH, DIIEKTPOTEXHUKH U

AIIEKTPOIHEPIETUKH.

4. DOC paccMOTpeH U YTBEpKIeH Ha 3acenaHuu kadeapbl «DU3HKHU, HNEKTPOTEXHUKU H

3JIEKTPOIHEPreTUKm», [Ipotokon No oT «  » 2019r.

S. @OC cormnacoBan ¢ BbIMycKaromied kadenpoit «TeXHOIOTHH TPOAYKTOB INHUTAHHS H
TOBapoBeaeHus», [Ipotokon Ne ot« » 2019r.

6. [Tposenena sxcneptuza @OC. UneHbl SKCIEPTHOM TPYIIIIBI, MPOBOIUBIINE BHYTPEHHIOKO

AKCIEPTHUY:

[Ipencenarens: XomomoBa E.H., 3aB kadenpoit «TexHONOTMU TPOAYKTOB MHTAHUS U
TOBAapOBEACHUS»

OkcneptHoe 3akitoueHue: AaHHbll POC coorBercTByer TpeboBanusm OI'OC  BO mno
HanpasieHuto noArotosk19.03.04 — TexHomorust NpOAYKUMU U OpraHU3alys OOLIECTBEHHOI'O

INUTaHUA.

« » 2019 . E.H. Xononosa
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IIUTaHUsA
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KOMIIETEHI] ¥ OLEHKH  aTTecTa s OILICHOYHOT'O
KOMIICTCH BIH HBII
— uu st CpencTBa
(Ne Tempr)
OK-7, 1-9 CobecenoB Tekymu  ycTHbIi  Bompocer ms 41 15
[1IK-26 a”ue " cobeceoBal
ust
OK-7, 3,6,8,9 TunoBeie  Tekymu nucbMeH  KomruiekT 25 6
I1K-26 3a/laHus 17§ HBIN pa3HOYPOBH
€BBIX
3aJaHuN
CocraBurens C.N. AbakymoBa

« » 2019 .



MUHHCTEPCTBO OBPA30OBAHMS M HAVKU POCCUMCKOU ®EJIEPALINN
denepabHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE
yUpeXIeHHE BhICIIET0 00pa3oBaHus
«CEBEPO-KABKA3CKMI1 ®EJEPAJILHBI YHUBEPCUTET»
WuctutyT cepBrca Typusma u ausaiina (¢puwmman) CK®Y s r. [Tsturopcke

YTBEPXAIO:
3aB. kadenpoii [lepmsikoB A.B.

« » 2019 .

Bonpocsl 115 codecenoBaHus

110 AUCLUITJIINHEC
MartemaTuKka

Bba3zoBblii ypoBeHb

Tema 1. MaTpuubl 1 onpeeJUTeIH.

1

2.
3.
4.

Orneparuy HaJy MaTPHUIIAMH.
Ornpenenureny.

CBolicTBa onpeneauTeiei.
Brruncienue onpeaenurenei.

Tema 2. MeToabl pelieHUs] CHCTEM JHHEHHBIX YPABHEHHUH.

1.
2.
3.

Pemenue cucteM TMHEHHBIX YpaBHEHUI MAaTPUUYHBIM METO/IOM.
Pemenue cucrem merogamu Kpamepa u I'aycca.
AHanu3 CUCTEM JINHEUHBIX YPaBHEHUM.

Tema 3. ®yHKIMHU U NPeeJIbl.

s E

[TonsiTue pyHKUIMN.

[Tpenen Gpynkuuu.

OCHOBHBIE TEOPEMBI O TIpE/IeIIax.

beckoneyHo Maible 1 GECKOHEUHO OOINbIINE (PYHKIIHH.
[Tpubnm>xeHHOe BHIYHCIIEHUE 3HAYCHUH (PYHKITUH.

Tema 4. IIpouszsoanas u quddepenunan GyHKIUN OJHON NepeMeHHOM.

agbrwbnE

OnpezneneHue NpOU3BOIHOM.

[TpaBuna auddepeHurpoBaHus.

Tabnuia npou3BOIHBIX.

HuddepenumpoBanre GyHKINN pa3InYHOTO BUJIA.
[Tpon3BoiHas KaK CKOPOCTh U3MEHEHUS (PYHKIIUH.

Tema 5. Uccienopanue GyHKUMH ¥ OCTPOEHUE UX I'PaUKOB

ook owdE

[Tpu3HaKkK MOCTOSIHCTBA, BO3pAacTaHMsl U yObIBaHUS (DYHKIIUM Ha MPOMEXKYTKE.
MakcumyM 1 MUHUMYM (DYHKITUH.

Haxoxnenre HanOoNbIIMX U HAMMEHBIINX 3HAYCHUH (DYHKIIMU Ha OTPE3KE.
Beimykiocts rpaduka GyHKIMH.

Touku neperuda.

AcCUMITOTHI

Tema 6. MeToabl BLIYUCICHUS BEPOSITHOCTEH CJIy4ailHbIX COOBITHIA.



1. BeposTHOCTH CIy4aiiHOTO COOBITHS.
2. Teopemsl CI0KEHHUST BEPOSITHOCTEH.
3. TeopeMbl yMHOXXEHHS BEPOSITHOCTEM.

Tema7. He3aBucumMble UCIILITAHNSA.
1. Cxema NOBTOPHBIX HE3aBUCHUMBIX MCIIBITAHHMA.
2. ®opmyna beprymm.
3. HauGoiee BeposiTHOE YHCIIO YCIIEXOB B cxeme bepHysim.
4. Tlpubmmwxkennas popmyna Ilyaccona.

Tema 8. CTaTHCTHYeCKOE HCCIIEIOBAHNE 3aBUCUMOCTEIA.
1. KoppensuuoHHO-perpecCUOHHbIN aHaIu3.
2. Koppensuonnas tabnuma.
3. Bp10opounbIi KOA)PUITUEHT KOPPEIALIUH.

Tema 9. CtatucTudeckasi runore3a. MeToabl CTATHCTHYECKOM MPOBEPKH THIIOTE3.
HyneBast u KOHKYpUpYIOIIasi TUIIOTE3bI.

Kputepuit mpoBepkH CTaTUCTUUECKON TMIIOTE3HI.

Kputnueckast 061acTh.

OmumOKku 1epBoro U BTOPOTo poja.

YpoBEeHb 3HAUUMOCTH.

MoIHOCTb KpUTEPHUSL.

ook wndE

IloBbIlICHHBIH YPOBEHb
Tema 1. MaTpuubl M onpeeJUTeJIH.
1. HaxosxneHue paHra MaTpHIlbl.
2. ANTopuTM BBIYUCIICHHS 0OpaTHON MaTpPHUIHL.

Tema 2. MeToab! pelieHUs CHCTEM JHHEHHBIX YPABHEHH.
1. Pemenue o1HOPOJIHBIX CUCTEM JIMHEHHBIX YPaBHEHHH.
2. OOmee pemieHre HEOJHOPOAHON CHUCTEMBI TMHEWHBIX YpaBHEHHU.

Tema 3. ®ynkuuu u npeaeibl. MeToabl NPUOIHKEHHOT0 BHIYUCICHUS 3HAYeHUIT PYyHKUMIA.
1. TlpumMeHeHME SKBUBAIEHTHBIX OECKOHEUHO MAJIBIX K BBIUMCIICHUIO MPEEIOB (PYHKIUH.

Tema 4. IIpouzBognas u quddepenunan GyHKIUUN OJHON NepeMeHHO.
1. MuddepenuupoBanre QyHKIUIH, 3aJaHHBIX HESIBHO W 33JaHHBIX MapaMETPUUYECKH.
2. Jlorapudmudeckoe nuddepeHnmpoBanue.

Tema 5. UcciaenoBanue QyHKUMA M IOCTPOEHUE UX IPadUKOB.
1. Hcnons3oBanue Teopem Pois, Jlarpanxa, Jlonurans nis ucciaenoBanus ¢yHKIIAN.

Tema 6. MeToabl BHIYUCJICHUS BEPOSITHOCTEH CIy4YalHbIX COOBITHIA.
1.®opmyia MoMHONU BEPOSTHOCTH.
2. ®opmyna baiieca.

Tema7. He3aBucuMbie HCTIBITAHMS.
1. Teopemsr MyaBpa-Jlamiaca.
Tema 8. CtaTucTHYeCKOE HCCIIEIOBAHNE 3aBUCUMOCTEIA.
1.ITocTpoeHne BEIOOPOYHBIX TMHEWHBIX YPaBHEHUH perpeccui.



Tema 9. CtaTucTuyeckas runore3a. MeToabl CTATUCTUYECKOI MPOBEPKH THIIOTE3.
l.I'mnore3a o paBEHCTBE I'eHEPATBHBIX CPEIHUX U T€HEPAIbHBIX JUCIIEPCUI.

1. Kpurepuu oueHUBaHUS KOMIIETEHM A

OreHKa «OTJMYHO» BBICTABIISICTCS CTYACHTY, €CIIM OH CBOOOJHO CIPAaBJISETCA C
3a/la4aMy, BONPOCAaMU M JAPYIMMH BHJAMHM IIPUMEHEHUs 3HAHUW; MCIOJIb3yeT B OTBETE
JIOTIOJIHATEIILHBIN  MaTepuall BCE IMPEAYCMOTPEHHBIC MPOTPaMMOM 3aJlaHHsl  BBIMOJHEHBI,
Kau€CTBO HUX BBIIIOJHCHHUSA OLICHCHO YHUCJIIOM 6a1111013, 6JII/13KI/IM K MaKCI/IMaJIbHOMy; aHaJII/I3I/IpyeT
MOJIYYCHHBIC PE3YIIbTAThI; MPOSBIISET CAMOCTOATEIILHOCTD TP BHITIOJHEHUHN 3a/IaHHM.

OueHka «XOpoOIO» BBICTABIACTCS CTYACHTY, €CIU HEOOXOJAMMBbIE MPaKTUUYECKHE
KOMIIETCHIIM B OCHOBHOM C(OPMHPOBAHBI, BCE IMPEAYCMOTPEHHBIC MPOrpPaMMOi OOydeHUS
y‘-Ie6HI)I€ 3aJaHus BBIIIOJHCHBI, KAa4€CTBO HX BbIIIOJIHCHHUA JOCTATOYHO BBICOKOC. CTy,IleHT
TBEP/O 3HAET MaTepual, rPaMOTHO U MO CYIIECTBY H3JaraeT €ro, He JOIMYCKas CYIIECTBEHHBIX
HETOYHOCTEH.

OreHka «YAOBJIETBOPUTEIHHO» BBICTABIISIETCS CTYJCHTY, OOJILIINHCTBO
MPEAYCMOTPEHHBIX MPOTPAMMON 3aJaHUMN BBITIOJIHEHO, HO B HUX MUMEIOTCS OIIUOKHU, TIPU OTBETE
HA TIOCTaBIICHHBIM BOMPOC CTYAEHT JIOMYCKAaeT HETOYHOCTH, HEIOCTaTOUYHO MPAaBHUIIbHBIC
(GOpMYIUPOBKH, HAOMIOAAIOTCS HAPYIICHUS JIOTHYECKOW TOCIEIOBATEIIbHOCTH B H3JI0KEHUH
MIPOrpaMMHOTO MaTepHaa.

OneHKka «HeYJA0BJETBOPUTEIbHO» BBICTABISIETCS CTYACHTY, €CIIM OH HE MPOSBIISICT
3HAYUTENIbHOI aKTUBHOCTU B cOOECE0BAaHUH, JOMYCKAET CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C
OOJIBIIMMU  3aTPYAHEHHUSIMU y4acTBYeT B CcoO€CelOBaHUM, HEOOXOIAUMBIC MPAKTHUUECKHE
KOMIIETEHIIMM HE C(HOPMHUPOBAHBI, OOJBIIMHCTBO NPEIYCMOTPEHHBIX MPOrpaMMoOil 00ydeHHs
y4eOHBIX 3a/IaHHI HE BBITIOJHEHO, KQU€CTBO MX BBITIOJIHEHHS OIEHEHO YUCIIOM OaJlJIOB, OJIM3KUM
K MUHUMAaJIbHOMY.

2. Meroauyeckne MaTepHAJIBI, ONPeIeIsIoNINe MPOLeAYPbI OlleHHBAHMS 3HAHMIA,
YMeHMii, HABBIKOB M (HJIH) ONBITA IeATEILHOCTH, XapaKTEePH3YIOIIHUX 3Tanbl GOpMHPOBAHMSI
KOMIIeTeHLU I

[Tpouetypa paboTel coOecenoBaHysl BKIIIOYAET B ceOsi:

CrpykTypa cobecenoBanusi mo3Bossier npoBeputb OK-7 - cmocoOHOCTh K caMOOpraHu3aliy |
camoo0OpazoBannio; [1K-26 - crmocOOHOCTBIO WM3MEpSATh W COCTAaBISITH OIFICAHUE TTPOBOJIMMBIX
OKCIIEPHMEHTOB, TOJTrOTABIMBATh JAaHHBIE IS COCTABICHHS O0030pOB, OTYETOB M HAy4HBIX
nyOoNMKaIMid;  BJIAQJACHUEM  CTAaTUCTUYECKUMHM  METOJaMH U CpPEACTBAaMU  O0pabOTKH
OKCIIEPHUMEHTAIIBHBIX JAHHBIX MPOBEICHHBIX UCCIIEJOBAHMUIH .

JIss TONrOTOBKM K JIAHHOMY OILICHOYHOMY — MEPOINPHUSITHIO HEOOXOIMMO B TEUCHHE
TPAKTUYECKOTO 3aHSTHS Y€TKO, JJOTMYECKH BEPHO OTBEYATh HA MOCTABJICHHBIC BOIIPOCHI M IPHBOAUTH
HPUMEPBIL.

[lpy mMOArOTOBKE K COOECENOBAaHHWIO CTYIACHTY MPEJOCTABISETCS TIPAaBO  MOJIH30BAHMUS
CIIPABOYHBIMU MAaTEPUATIAMU U JIMTEPATYPHBIMHA UCTOYHUKAMH 10 JAHHOM MPOOJIeMaTHKE.

[lpu cobecenoBaHUM, OLICHUBAIOTCS: TIOCIEIOBATEIBLHOCTh M PAMOHAIBHOCTh H3JIOKEHHUS
MaTepHaa.

3. OueHo4YHbIE JUCTDI



Ne| ®HUO | IToHoTa JlornyHoCTh M AprymentupoBand | Cnoco0HocT I'otoBHOCTL | UTOrOBB
1/ | CTYAeHT PacKpbIT | MOCJIe0BATeIbHO 0CTh OTBeTa b CTydeHTa i 0ann
I a ust CTh M3J10KEHHS CTyJdeHTa aHAIU3UPOB 0TBeYaTh Ha
BOMpoOCa MaTepHaJja aTh " JAOTOJTHUTEIbH
CpaBHUBATh ble BOIIPOCHI
pa3In4HbIe Mo CyIeCcTBY
NOAXO0JbI K TeMbl
pelIeHAI0
NMOCTABJICHHO
# MpodJieMbl
CocraBurenb C.U. AbakymoBa

« »

2019r.




MUHUCTEPCTBO OBPA30OBAHUSA U HAVKIH POCCUUCKOM OEJEPALINN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE
YUPEIKICHUE BBICIIEr0 00pa3oBaHMs
«CEBEPO-KABKA3CKUI ®ENEPAJIbHBI YHUBEPCUTET»
WucrutyT cepBuca typusma u qusaiina (Gumman) CK®Y s r. [Tsturopcke

YTBEPX]IAIO:
3aB. kadenpoii [lepmsikos A.B.

« » 2019 r.

KoMIuiekT pa3HOyPOBHEBBIX 3a/1aHUM
o gucnuiuinae MateMaTHKa

ba3oBblii ypoBeHb

1. 3agauu penpoayKTHBHOIO YPOBHS

3ananue 1.
Haiitu o6patnyto matpuity st Matpuiis! B

2 2 -1
B=l1 1 0
-1 -2 1
3agadue 2.
Pemuth cucteMy ypaBHeHUM ¢ oMoIIb0 MeToa ['ayccea.

X, —2x, +2x3 —6
{le +x2 _3X3 5
x1 +2x2 _3x3 8
3ananue 3.
Haiitu npenen ¢pyHknuu

3x% —7x + 2

lim———
xlzg 2x2 —5x+2

3amanue 4.
Haiitu npenen ¢pyHkuuum

lim (Vx + 1 — vx)

X—>00

3amaunue 5.



Haiitu npenen ¢pynkuuum

1 —cos2x
lim 5
x—0 X
3aganue 6.

Hatitu npeaen Gynkum

Vi+x—V1-—x

lim
x—0 X
3aganue 7.

Haiit npou3BoHy0 GyHKIIUH

3aganue 8.
Haiitu npou3BoHy0 QyHKIIMA

3aganue 9.
Haiitu nmponsBoanyro GyHKIHH

3aganue 10.
Haiitu nponsBoanyro GyHKIHH

3aganue 11.
Haiitu npousBoaHyto GyHKIMK

3ananue 12.
Haiitu nponsBoanyto pyHkuuu

2. 3a1a4u peKOHCTPYKTHBHOI'O YPOBHA

3amanue 1.
Beraucnuts npeaen (1)}/HKIII/II/I.

3amanue 2.
Boruucnuts npenei yHKIuu.



3amanue 3.
Brraucnuts npenen GpyHKIuu.

3ananue 4.
Haiitu nponzBoanyto GyHKIHH

3aganue 5.
Haiitu npou3BoHy0 QyHKIIMH

3aganue 6.
Haiitu npou3BoHy0 QyHKIIMA

3aganue 7.
Haiitu npousBoanyro GyHKIMHI

3aganue 8.
Haiitu npousBoaHyt0 GyHKIMK

3. 3aga4yu TBOPYECKOI0 YPOBHA

3aganue 1.
. _ N(¢g)
Jloxa3zaTs, 4TO rlll—Ian" = a(yka3atb )

_1-2n? 1

_—1a___1
" 2+4n? 2 >0

3amanue 2.

Jokazate, 4To QyHKIHS HETpEephIBHA B TOUKE (HaliTH ).

f(x) =2x" —4,x, =3.

3amaunue 3.

"
Haiitu mpou3BoiHyI0 BTOPOTO MOpsIKa Yox oT QYHKIIUH, 33JaHHON TTapaMETPUICCKH.



X =+1-12,
y=Ut.

3aganue 4.
ITokasatp, uro pyHKITHS YIOBJIIETBOPSET YPAaBHEHUIO
3aganue 5.
IloxazaTe, 9To (HyHKITHS YIOBJIETBOPSIET YPAaBHEHUIO
3aganue 5.
IloxazaTe, 9To (HyHKITHS YIOBJIETBOPSIET YPAaBHEHUIO

IHoBbIICHHBIN YPOBEHb
1. 3agaum penpoayKTHBHOIO YPOBHS

3aganue 1.
Haiitu 6a3ucHOE HEOTPUIIATETLHOE PEIICHUE CUCTEMBI

X1 +2x, —x3 —3x, +6x5 4, |
{le +x, +3x, —X5 + x3[+7x4[—6x5(10.
3amanue 2.
Haiitu npenen ¢pyHkunn
A2 +1-1
lim

3amanue 3.
Haiitu nponzBoanyto QyHKIHH

3amanue 4.
Haiitu nponzBoanyto QyHKIMH

2. 3agayM PpeKOHCTPYKTHBHOIO YPOBHS



3ananue 1.
Haiiti npousBogHyto 5-ro mopsaka.

y=(2x* =7)In(x-1),

3. 3aga4m TBOPYECKOro YPOBHS

3amanue 1.

Beucnure lim
xX—+00

CocraBureinb

« » 2019 .

C.U. AbakymoBa
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