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MHMUHOBPHAYKHN POCCHU

@y denepanbHOE rOCy JapCTBEHHOE OI0KETHOS
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«Yensbuncknii rocynapcrseHHbi yauBepeute» (PI'BOY BO «Uenl'Vy»)
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MHMUHOBPHAYKHN POCCHU

@y denepanbHOE rOCy JapCTBEHHOE OI0KETHOS

00pa3oBaTeNnbHOE YUPEIkKICHUE BBICIIIETO 00pa30BaHUs
«Yensbuncknii rocynapcrseHHbi yauBepeute» (PI'BOY BO «Uenl'Vy»)

®DOHJT OLIEHOYHBIX CPEACTB AJISI HPOMEXYTOYHOH aTTeCTAIUH 110 AUCHUILIHHE (MOIy0) «MaTteMaTH4ecKuit
aHanM3» 10 HanpasieHno noarotoBku 28.03.02 « HanonmkeHeprs» HapaBIeHHOCTH cTp. 3
«Hanorexnonoruu B marepuanosegesun» GI'bOY BO «Uenl'V»

1. ITacnmopTt poHIAa OLIEHOYHBIX CPEACTB

Hanpasnenue noaroroku: 28.03.02 Hanounxenepus.

Hamnpasnennocts: HaHOTEXHOJIOTHH B MaTEpUATIOBEICHHH.

HucuunnnHa: MatemaTuuecKuii aHalIu3.

Cemectpsrl: 1,2.

dopma npoMeKyTOUHOU aTTecTauuu: 1,2 — s3K3aMeH.

BannbHO-pedTUHrOBas cUCTeMa OLIEHKM 3HAHWM CTYJIEHTa IO JUCHUIUIMHE BBICTPAMBAETCS HAa OCHOBE
0aJIOBOM OLIEHKH Pa3MYHBIX (OpPM IESATENBHOCTH CTYACHTOB. JlJI OIEHKH PK3aMEHa CyMMHUPYIOTCS
0aJuTBl ceMecTpa M dK3aMeHa.
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MUHOBPHA VYK POCCHUUA
denepanbHOE rOCy JapCTBEHHOE OI0KETHOS

00pa3oBaTeNnbHOE YUPEIkKICHUE BBICIIIETO 00pa30BaHUs
«Yensbuncknii rocynapcrseHHbi yauBepeute» (PI'BOY BO «Uenl'Vy»)

®DOHJT OLIEHOYHBIX CPEACTB AJISI HPOMEXYTOYHOH aTTeCTAIUH 110 AUCHUILIHHE (MOIy0) «MaTteMaTH4ecKuit
aHanM3» 10 HanpasieHno noarotoBku 28.03.02 « HanonmkeHeprs» HapaBIeHHOCTH
«Hanorexnonoruu B marepuanosegesun» GI'bOY BO «Uenl'V»

cTp. 4

2. TlepeyeHb popmMupyeMbIX KOMIETEHIUH

I/I3yquI/Ie JAUCHUITIIMHBI «MaTteMaTHYeCKUH aHaJIM3 HaIpaBJICHO Ha (bOpMI/IpOBaHI/IC KOMHCTCHHHﬁ,

MpUBEACHHBIX B Tabmuie 1.

Tabnuna 1. PezynbraTsl 00y4eHUs 10 TUCHUILUIMHE

Koa u HaumMeHoBaHue

HNHaukaTopsl 10CTHKEHUA KOMIIeTeH UM

IlepeyeHs NIaHUPYeMBIX Pe3yJbTAaTOB

c;i?;gﬁ?;?gc corjacuo OIIOII BO 00yuyeHHs N0 TUCHUTLIUHE
1 2 3
OIIK-1 CnocobGen pemate | OIIK-1.1 - wucmome3yer MaremMaTtndeckuil [3HATH Oa30BEIC MTOHATHS B 00JIaCcTH
3aga4un npodecCHOHANFHON | ammapar ULt OTIHCAHUS, aHaIM3a, MAaTEeMaTHYECKOTO aHAJIN3a.
JIeITeIbHOCTH Ha OCHOBE TEOPETHYECKOT0 M AKCIIEPUMEHTAJIBHOTO |YMETh pelaTh THIIOBbIC 331241

NPUMEHEHHUS
€CTECTBEHHOHAYYHBIX U

0O0IIenH)KEHEPHBIX 3HAHUH,
METOJIOB MaTeMaTHYECKOTO
aHAJIN3a ¥ MOJICITUPOBAHUS

UCCJIEJIOBaHUS M MOJICIIUPOBaHUSI (PU3NUECKIX
Y XMMHUYECKHX CUCTEM, SIBICHUU 1 IPOLIECCOB.
OIIK-1.2 - ucnosnp3yer Gpu3nuecKre 3aKOHbI U
NOPUHIMNBEI B CBOGH MPodecCHOHATBHON
JeSATEIIBHOCTH.

OIIK-1.3 - ucnoap3yeT OCHOBHBIC
9KCIIEPUMEHTAILHBIE METOIbI OIPEICIICHHS
(PM3UKO-XUMHUIECKUX CBOMCTB MaTepHaIOB 1
U3EINH U3 HUX.

MaTeMaTHYeCKOro aHaIu3a.

BianeTs HaBBIKAMU UCIIOIB30BAHUS
OCHOBHBIX MTOHATUI, TEOPEM, 3aKOHOB
MaTeMaTHYECKOT0 aHalIu3a JJisl pelieHus
3a1a9 Ipo(EeCCHOHANBEHON AEATEIEHOCTH.
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MHMUHOBPHAYKHN POCCHU

denepanbHOE rOCy JapCTBEHHOE OI0KETHOS

00pa3oBaTeIbHOC YUPEKICHUE BBICIIETO 00pa30BaHUs

«Yensbuncknii rocynapcrseHHbi yauBepeute» (PI'BOY BO «Uenl'Vy»)

(DOH,Z[ OILICHOYHLIX CPEACTB IJIA HpOMe)KyTO‘IHOﬁ aTreéCraiuy 110 JUCHUILINHE (MOZ[yJ'IIO) «MaremaTHaecKuit

aHanM3» 10 HanpasieHno noarotoBku 28.03.02 « HanonmkeHeprs» HapaBIeHHOCTH cTp. 5
«Hanorexnonoruu B marepuanosegesun» GI'bOY BO «Uenl'V»
3. Conepma}me OLCHOYHBIX CPEACTB IO JUCHUIIJINHE
3.1.Buabl 011eHOYHBIX CPeICTB
Koz, Ilepeuens KonTponupyembie Cemectp Homep HaunmeHoBaHue
HAUMEHOBAHUeE IUIAHUPYeMbIX Tembl/ 3ajaHus OLICHOYHOI0
KOMIIEeTeHIUH pe3yJabTaToB pa3aennl (HOMep U cpeacTBa
coraacHo ®I'OC o0y4eHus no Ha3BaHMe pa3jeiia u3
JUCHHMILIMHE PIIJ n.2.2)
OIIK-1 3HaTh 0a30BBIC —  Ipenens 1,2 1-7 CemectpoBas pabora
CrnocobeH MOHATHS B 0071aCTH —  Jluddepennmansn (TunoBoii pacuer)
peuiaThb 3aJa4yu | MaTCMaTHYCCKOI'O 0€ UCUHUCJICHHUE
npod)eCCHOHANBH | aHaJu3a. (byHKIMH OfHOM
OH JEATEIBHOCTH | YMETh peliaTh TIepeEMEHHOM 1-5 KonTponbHast pabota
Ha OCHOBC | THUIIOBBIC 3a1a4U — I/IHTCFpaJ'ILHOG
MIPUMCHCHUA MaTEMaTHU4YCCKOI 0O HUCUYUCJICHUE
CCTCCTBCHHOHAYY aHaJIn3a. (1)yHKL[I/II/I OI[HOI>'I
HBIX n | Bnagetp HaBBIKAMU HEpEMEHHOM 1-18, TeopeTnueckue BONpOCHI
OOIIEHIKEHEPHBI | MCTIONB30BAHMS —  OnpenencHHEIH 1-34 K 9K3aMEHY
X 3HAHMH, | OCHOBHBIX ITOHATHH, uHTerpait Pumana
METOZI0B TCOpEM, 3aKOHOB U €T0 MPUIIOKEHHS
MaTeMaTHYeCKOT | MaTEMaTHYECKOTO —  OyHKIMH MHOTHX
O aHaJM3a W | a”aiuu3a JJis pelCHUs IepEeMEHHBIX:
MONCIMPOBAHUA | 337124 HeIpepbIBHOCTD U
npogeccHOHATBHON muddepenmupyem
TS TETbHOCTH. o0cTh

— UucmoBele PAAbL

Tunosele 3agaHus, KPUTEPUU U II0OKA3aTENM OLCHUBAaHHUA B pPAaMKax TEKYLIETO KOHTPOJIA
Ipe/iCTaBjlIeHbl B paboueil mporpaMme AUCUUIIINHBL (Moyist). [1oHbIE KOMIUIEKTHI OLIEHOYHBIX CPEJICTB
U KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepHaIOB XpaHIATCs Ha Kadepe.

3.2.Conep:xaHue OlIEeHOYHBIX CPE/ICTB

TunoBbsle KOHTPOJIbHBIE 3aJlaHMs BKJIOYAlOT B ceOs TUMOBOM pacyeT (ceMecTpoByro palboTy) U
KOHTposbHBIE paboThl mo TeMaMm: "[Ipenenst”, "IlpomsBonubie”, "Wnrerpanst”, "Wuterpan Pumana”,
" Tndpdepennuponanne GHIT", "Unucnossle psiabl'.

[TpumepHbIe BapuaHThl KOHTPOJIBHBIX padboT | cemecTpa

KonTponbnast o pazzneny 1: Ipenensl

Ne 3amanne Koim-Bo 6ammoB
3aaHuA
1 5x* —3x—7 2
-1 4x° —2X+8
2 _ Jx=3-5-x 2
lim
x—4 X—4
3 lim thx 2
x-0 51N 5x
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cTp. 6

4 X2 —TX+2 2
x>» 3X° +6X—4
5 n+ 3 2n+4 2
lim —j
n—oo n —_ 2
Kontposbnas no pazneny 2: [Ipou3BoHbie
Ne 3amanue Koi-Bo 0ayuioB
3a/IaHMs
1 § x*(3x +4) 2
Haiitu npousBoanyio Y = —————
(x+1)
Haiitu mpoussonyio XCOSzy —Sin zx =X —1
[TpumenuTH bopmyy Teitnopa
lim arcsin X — arctgx
x>0 In@l+x%)
4 IIpoBecTH IOIHOE HCCIENOBAHUE U IOCTPOUTH 4

rpapuk Y = 2X + 4arcctgx

Kontponbnas no paszneny 3: Murerpanst

No 3aganue Kou-Bo 0asuioB
3aaHuA
1 (2x +1)e* dx 2
2 3x-2 dx 2
Y Vx?—4x+8
¥ — 2
3 22x 1 dx
Jxc-3x+2
4 x2 In? xdx 2
5 * In xdx 2
J Jx

[TpumMepHbIe BapHaHTBl KOHTPOJIBHBIX padoT |l cemectpa

KonTtponbHas o pazzaeny 4: Materpan Pumana

Ne 3ananue Kon-Bo 6aiios
3aJJaHMsI
1 J-g dx 2
4 Ix -1
2 Beraucnuts miomank, orpaHHYeHHYIO JIHHUSME 2
y=4-x%*y=0
3 Onpenenuts  o0beM  Tenma,  OOpPa3OBAaHHOIO 2
BpaneHneM GUTypbl, OrpaHUICHHON JIMHUSMH

© ®I'bOY BO «Uenl'Vy»
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ctp. 7

y? = 2X, X =3 Bokpyr ocu OX

OnpenenuTh JIHHY AyTH KpUBoil X° + y* =4

Onpenenuth  cwily  JaBl€HHS  BOJbI  Ha
BEPTUKAJIbHBIN MPSAMOYTOJIbHBIN 103 C OCHOBAHUEM &
METPOB U BBICOTOH 6 METPOB.

KonTponbnas no pazaeny 5: {uddepenippoBanue QyHKIMH MHOTUX IEPEMEHHBIX

Z=X>—Xxy+Yy? +9x -6y +20

Ne 3ananue Komn-Bo 6amnos
3aJIaHMsI
1 y y*(3x +4) 2
Haiitn yacTHbIe NPOU3BOIHBIE Z =~~~
(xy +1)
2 Haiitu YacTHbIE IIPOU3BOHBIE 2
ZXcoszyz — ysin zx = x —1
3 Haiitu nuddepeHnumansl mepBoro U BTOPOTO 3
H 3
arcsin yx — y arctgx
nopsiika Z = y y3 g
In(L+ x°)
4 Haiitu IKCTPEMYM GbyHKIHiA 3

KoHnTponbHast o pazzneny 6: Ynciossle psiibl

y =sin 2x

Ne 3ananue Kon-Bo 6annos
3a/laHus
1 ok 2
HccnenoBaThk HAa CXOOAUMOCTH Z —_—
(k +1)!
2 k+2 2
HccnenoBaTts Ha CXOQUMOCTD ) —
2 k* -2k +5
3 1 2
Haiitu cymmy psna Z PEl
4 =1k 2
HccnenoBaTh Ha yCIIOBHYIO CXOIUMOCTb Z (k ) 1
+
5 Paznoxkute B Hyne B pan Teitnopa ¢yHkuuio 2

© ®I'bOY BO «Uenl'Vy»




MHMUHOBPHAYKHN POCCHU

@y denepanbHOE rOCy JapCTBEHHOE OI0KETHOS

00pa3oBaTeNnbHOE YUPEIkKICHUE BBICIIIETO 00pa30BaHUs
«Yensbuncknii rocynapcrseHHbi yauBepeute» (PI'BOY BO «Uenl'Vy»)

®DOoH/T OIIEHOYHBIX CPEJICTB ISl MPOMEKYTOYHOM aTTECTAIMH 110 TUCIUIUTNHE (MOAYIT0) «MaTeMaTHIecKuit
aHanm3y 10 HanpasieHuto noarotopku 28.03.02 «HaHouHXeHepHs» HaPaBICHHOCTH
«Hanorexnonoruu B marepuanosegesun» GI'bOY BO «Uenl'V»

cTp. 8

IMpumepnwiii eapuanm cemecmpogoii pabomu
Bapuanm Nel

. dn-1
3aga4a 1. Jokasats, ato |im—— = 2 (vkasaTte N(S))_
n—w 2 + 1
3aga4a 2. BerMHCIHTE mpeaensl SHCIOBEIX TOCIEI0BATEIBHOCTEH.

)
lim (3—:’:); + (3 + ”}1 ‘
"r(3-n) —(3+n)

33.'13‘[3 3' BBI‘IHCJ]IITL Openedbl THCIOBEIX HDCJE,Z[DEHIE‘HBHGCTEE.
n {"5:’:: +'4\/9nh' +1

(n+\/;)u’7—n+nl ‘

33.'13‘[3 4 BBIT'IHCJ]IITL OpPEaeabl THCIIOBEIX HOCJﬂﬂGBﬂICJILHGCTEﬁ.

lim n(\/n: +1 +‘J}13 —1).

R —m

2

lim
—

"

33.'13‘{3 5 BBI‘IHCJIHTI: OpPEIeIbl THCIIOBEIX HDC.’IG,ZI;DBHIEIILHGCTEI‘:I.
M
i n+1
lim )

" — n_l

3anaua 6. Jokazars (maiite &(&)). uto:
. 2x"4+5x-3
Im ——=

X =3 X4+ 3
3agaua 7. Berascouts npegens! GyHKIHI.

- [Iﬁ —421 — ljJ(-T + ]] |
r-l x4 4x" =5

—7.

Crnircok BONpOCOB K 3K3aMEHY

1 cemectp

Yacrs 1:

. MHOX€ECTBO I€HCTBUTEIIBHBIX YHCEI

. IloIMHOKE€CTBO MHOXECTBA I€HCTBUTENIBHBIX YUCEI

. DnemeHTapHble QYHKIUU

. Onpenenenue npezaena nociae10BaTeIbHOCTH U CBOKUCTBA (He apu(MeTHIecKue)
. Onpenenenue npenena MocieoBaTeIbHOCTU U apu(MeTHYeCKue CBOWCTBA

. IIpenen nocienoBaTeIbHOCTH U HEPABEHCTBA

. I[Ipenen pyHkuMM B TOUKE U CBOMCTBA

. Kpurepuii cymiectBoBanus mpesena mocyiea0BaTeNIbHOCTH (MMOHATHS sup U inf)
. Yncno e

Yacrts 2:

1. IIpenen pyHKUMM U HEPABEHCTBA

2. 3ameuaTenbHbIE IPEJENbl U SKBUBAJIEHTHOCTD

3. Kputepuii cymectBoBanus npeaena GyHKIUH

O 0 I N DN KW~
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aHanM3» 10 HanpasieHno noarotoBku 28.03.02 « HanonmkeHeprs» HapaBIeHHOCTH ctp. 9
«Hanorexnonoruu B marepuanosegesun» GI'bOY BO «Uenl'V»

4. JlokanbHbIe CBOMCTBA HETIPEPBIBHBIX (yHKuMH. Kinaccudukanus Touek pa3pbiBa

5. IIpousBoanas pyHkuu B Touke. Ee reoMeTpuyeckuii 1 PU3NIECKUil CMBICIT

6. [IpousBoaHas u apudmernueckue onepamnun. [IpousBoaHas kommosuiuu. [IponsBoana oOpaTHO
GbyHKIIH

7. OcHoBHbIE TeopeMbl 0 quddepernupyembix Gyukmmii (Pomns, Jlarpanxka, Korm)

8. Beinykiocts. [IpaBuiio Jlonurtans

9. Heonpenenennslii unterpai. Cpoiictsa. @opMyra HHTErpUPOBAHUS 110 YACTIM

2 cemecTp
. IlepBooOpazHas 1 HeolpeleleHHbI HHTErpaJl.
. [Ipocreiimne npueMsl UHTETPUPOBAHUS.
. InTerpupoBanye paunoHaIbHbIX (QyHKIUHA.
. Merox Octporpaackoro.
. InTerpupoBaHe HEKOTOPHIX UPPALMOHAIBHBIX (PYHKLUH.
. Onpenenenne codcTBeHHOr0 MHTErpaia Pumana u unrerpanos JapOy. Mx cBsi3s.
. JlocTaTo4YHBIE YCIOBUS UHTETPUPYEMOCTH 110 Pumany.
. CpoiicTBa unTerpana Pumana. Uurerpan kak (yHKIIMSI BEpXHETO Mpeena.
. ®opmyna Herorona-Jleitbnuna.
10. Onpenenenue u cBoCTBa HECOOCTBEHHOr0 HHTErpana Pumana.
11. AGcontoTHas M yCIIOBHAsA CXOAUMOCTh HECOOCTBEHHOI'O MHTErpaa.
12. Ilpusnaku Abens-Jupuxie cxoIuMOCTH HeCOOCTBEHHBIX HHTETPAJIOB.
13. Metoab! IpUOAMKEHHOTO BBIYUCIICHHUS ONIPEICIEHHBIX HHTETPAJIOB
14. Onpenenenue U CTpyKTypa KOHEUHOMEPHOT'O NPOCTPAHCTBA.
15. CxonumocTh B KOHEYHOMEPHOM NPOCTpaHCTBE. Ero nmosHora.
16. IlogMHOXK€eCTBAa KOHEUHOMEPHOTO MPOCTpaHCTBA. OCHOBHBIE TEOPEMBI O MHOXKECTBAX.
17. Ilpenen ¢pyHKIMIA MHOTHX epeMeHHBIX. [I0BTOpHBIE Ipe/ienbl.
18. HenpeppIBHOCTH (PyHKIIMI MHOTHX ITEpEMEHHBIX. JIOKaJIbHbIE CBOMCTBA HETIPEPHIBHBIX (PYHKIINH.
I'moGanbHbIe CBOWCTBA.
19. JluneiiHas W €BKIUAOBAa CTPYKTypa KOHEUHOMEPHOTO IpocTpaHcTBa. JIuHelHble (yHKIUU
MHOTHUX ITIEPEMEHHBIX.
20. Iuddepenumpyemocts u quddepennnan GyHKIHUA B TOUKE.
21. YacTHbIE IPOU3BOHBIE.
22. HeoOxomgumble ycnoBusi AUPHEpPEHUNPYEMOCTH (PYHKIMH MHOTUX NEPEMEHHBIX B TOYKE.
JlokanbHble cBOMCTBA AU PepeHIUPYEMBIX PYHKIIUI MHOTUX EPEMEHHBIX.
23. loctarounsle ycioBus tuddepeHnupyeMocTy GyHKIMH MHOTUX TI€PEMEHHBIX.
24. Matpuna Sxo0u. [IpousBoanas no HanpasieHuto. ['paaueHT.
25. YacTHble NPOM3BOJHBIE BBICHIMX MOPSAIAKOB. Bricmue mMpou3BoaHbIE (QYHKUUH MHOTHX
MEPEMEHHBIX U AP PepeHInabl.
26. ®opmyna Teinopa.
27. DxcTpeMyMbl (PYHKITUH MHOTUX TIEPEMEHHBIX.
28. CymMa M cXOJUMOCTb YHCIOBOTO psija.
29. Kpurepuit Komu cxoquMocTH psa.
30. CBoiicTBa cXoaA1MXCA PSAAOB.
31. Psaapl ¢ HEOTpHUIIATEILHBIMU YJIEHAMM.
32. Ilpu3HaKku cpaBHEHUS.
33. PA1bI C OJIOKATEIBHBIMY YWICHAMH.
34. JlocTaTouHble IPU3HAKH CXOJUMOCTH.

O 00 1IN DN DN WK —
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4. HOpﬂ)IOK MPOBE€ACHUSA U KPUTECPUHN OLNCHUBAHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

4.1.1Topsinok MpoBeeHUs MPOMEKYTOYHOM aTTecTAlMU

[TponomxutenbHOCTb 9K3aMeHa — 60 MuHyT. CyMMapHbIii 0aJu1 3alaHui IPOMEKYTOUHOM
aTTecraluu, uMmerolen Gopmy sk3ameHa, ornenuBaetcs 40 6amnamu. dopma nposeieHUs IK3aMeHa —
MUCHMEHHAs C MOCIEIYIONUM YCTHBIM coOeceI0BaHUEM.

DK3aMEeHAIMOHHBIA OUJIET COCTOUT U3 3aJIaHUK 2 YPOBHEH.

[1TepBblif ypOBEHDb OLIEHUBACT 3HAHUE U YMEHUE MPUMEHSATh OCHOBHBIE METO/IBI PEIICHUS TUTIOBBIX
3a/1a4 Kypca (cemectpa). MakcuManbHOe KonrdecTBo 6amioB — 20.

Bropoif ypoBeHb OIICHMBAaeT 3HAHHE TEOPETHUECKOTO MarTepuana, yMEHHE pelaTh 3ajadqd,
TpeOyromre KOMIUIEKCHOTO UCTIOJIb30BAaHUSI OCHOBHBIX METOJIOB PEILICHUS, U BIIaICHUE MaTEMaTHUECKUMHU
METOAAaMU TP PEHIeHNH MPpodecCHOoHANBHBIX 3a/1a4. MakcuManbHOe KoiarmdecTBo Oamnos — 20.

Kpurepuu onieHuBaHus MIPOMEKYTOYHOM aTTECTALMU 110 BUJIaM OLIEHOYHBIX CPE/ICTB
OneHuBaHue OTBETa HA dK3aMEHE.
Kpurepuu onieHuBaHus OTBETa HA TEOPETUUYECKHI BOIIPOC.

10-6amnpHas mKana [Noxkazarenn Kpurepun

(YpoBeHB

OCBOEGHHSI)

17-20 6ayioB 1. IMomHOTA H3JI0KCHHUS Crynenrom JlaH TIOJIHBIH, B JIOTUYECKOU
(BBICOKUH YPOBEHbD) TEOPEeTUYECKOTO MaTepuaa; TOCJIEI0BATEIbHOCTH Pa3BEPHYTHIM OTBET HA IMOCTABJICHHBIN

BOIIPOC, TJIe OH MPOJEMOHCTPUPOBA 3HAHUS MPEAMETA B TOJHOM

2. TTonHOTAa U PaBHIBHOCTH :
o0peMe yaeOHON MporpamMmbl, TOCTATOUHO TITyOOKO OCMBICITHBAET

pereHus NPaKTHYECKOrO
JHUCUUIUIMHY, CaAMOCTOSITEIbHO, U MCYEPIIBIBAIOIE OTBEYAaeT Ha
3azaHvd, JOTIOJTHUTENBHBIE BOIIPOCHI, IPUBOIUT COOCTBEHHBIE TPUMEPHI 110
3. [IpaBuitbHOCTE WM | poGremMaTiKe MOCTABICHHOrO BOIPOCA, PELIMI TPe/IOKEHHbIE

apryMEHTHPOBaHHOCTh MPaKTHIECKHE 33JaHus 0e3 OmMO0K.
11-16 0ayIoB | M3JIOKEHUS CryaeHTOM JaH pa3BEpHYTHIM OTBET HA IOCTaBJICHHBIN
(cpennuii ypoBEHbB) | (mociiex0BaTe bHOCTD BOIIPOC, T CTYACHT JEMOHCTPUPYET 3HAaHUs, IPHOOPETCHHBIC Ha
JieiiCTBHi); JICKIMOHHBIX U CEMHHApPCKHX 3aHATHSAX, a TAKKe IOJyYCHHBIC

MTOCPEICTBOM H3YUCHHUS 00s3aTEIbHBIX YICOHBIX MaTepPHAJIOB IO
Kypcy, JaeT apryMEHTHPOBAaHHbIE OTBETHI, IPUBOAUT IPUMEDPHI, B
OTBETE NPHUCYTCTBYET CBOOOJHOE BIaJEHHE MOHOJOTHYECKOU
pedbio, JIOTHYHOCTh W TIOCJIEAOBATEIBHOCTh OTBeTa. OmHaAKo
JIOITyCKAaeTCsl HETOYHOCTh B OTBETE. Pemmn mpeasoxKeHHbIe
NPaKTUYECKHE 3a/1aHusI ¢ HEOOJIBIIMMH HETOUYHOCTSIMH.

2-10 6amtoB CTyIeHTOM JaH OTBET, CBUAETEILCTBYIOUIHH B OCHOBHOM
(6a30BbIH YPOBEHB) 0 3HAaHWU MPOIIECCOB M3yYaeMOM TUCHHUIIMHBI, OTIHYAIOIIUICS
HEJIOCTaTOYHOH TIAYOMHOH W TMONHOTOW PACKPBITUS TEMBEI,
3HAHMEM OCHOBHBIX BOIIPOCOB TEOPHH, €11a00 C(HOPMUPOBAHHBIMU
HaBbIKAMU aHalM3a SBJICHWUH, MPOLECCOB, HEIO0CTaTOUHBIM
YMCHHEM JaBaTh apTyMCHTHUPOBAHHBIC OTBETHl H IIPUBOJUTH
IIPUMEDBI, HE0CTaTOYHO CBOOOHBIM BIIaICHUEM
MOHOJIOTHYECKOH Peyblo, TIOTHYHOCTBIO U MOCIIEI0BATEIEHOCTHIO
otBeTa. JlomyckaeTcst HECKOJBLKO OIMIMOOK B COJIEPKAaHUN OTBETA H
peIIeHIH NPAaKTHYEeCKUX 33 JaHHH.

0-1 6amtoB CTyIeHTOM JaH OTBET, KOTOPBINA COAEPIKUT PSIII CEPHhE3HBIX
(HemoCcTaTOYHBII HETOYHOCTEH,  OOHapy)XWBAIOIUK  HE3HAHWE  MPOIECCOB
YPOBEHbD) n3ydaeMon MpeIMETHOW 00JIaCTH, OTIMYAIONINICS HETITYOOKHM
PacKpbITHEM TEMBI, HE3HAaHHEM OCHOBHBIX BOIPOCOB TEOpPHH,
HeC(OPMHPOBAHHBIMU HABBIKAMU aHAIH3a SIBIICHHUHA, MPOIECCOB,
HEYMEHHEM JaBaTh apTryMEHTHPOBAaHHBIC OTBETHI, CIA0BIM

4. CaMOCTOSATEIHHOCTh
OTBCTA.
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BJIaJICHUEM MOHOJIOTHYECKOH PEUYBI0, OTCYTCTBHEM JIOTHIHOCTH H
MOCTICIOBATEIFHOCTA.  BBIBOIBI  TIOBEpXHOCTHEL.  PereHwme
MIPAKTUIECKHUX 3aJJaHNI HE BHITIONHEHO. T.€. CTyIeHT He CII0CO0eH
OTBETUTh Ha BOIPOCHI Ja)xe MPHU JOMOJHUTEILHBIX HABOJISILIUX
BOIPOCaxX MPEnoaBaTeis.

Bamibl, momydeHHble Ha DJK3aMEHE, CYMMHUPYIOTCS C OajlaMM 32 TEKYIIYI aTTEeCTaluio
(KOHTpOJIbHBIE PAOOTHI + THUIMOBOM pacueT + mocenaeMocts (10 6atoB)).

B cemectpe 3 KOHTPOIBHBIX pabOTHI. MakcHMaIbHOE KOJMYECTBO OAJIIOB 32 KOHTPOJIBbHYIO paboTy
— 10 6amioB. B koHTpONEHOM padoTe 4-5 3amaHuii, KaXKJOMy COOTBETCTBYET OINPENEICHHOE KOJIMYECTBO
0aJuIoB.
Onwucanue mokaszareyieid U KPUTEPHUEB OICHUBAHUS KOMIICTCHIIMH JUIS THIIOBOTO pacyera (CeMecTpoBast
pabota):

B cemecTpoBoii pabote 7-10 3amanuii, Kax10My COOTBETCTBYET OIPEACICHHOE KOJIMYECTBO OAILIOB.
MaxkcumabHOE KOJIMYeCcTBO 0aJIoB 3a ceMecTpoByto — 20.

4.3 Pe3ybTaThl MIPOMEKYTOYHON ATTECTAIIUM M YPOBHH c)OPMUPOBAHHOCTH KOMIIETEHIHIi

[Ipu mnoaBEeNEHHH WTOTOB YUYHWTBHIBAIOTCS pe3yJbTaThl TEKylleW arrecrauur, B ToM uyucie
nocemaemMocts (MakcumyM 10 G6ansoB). [TomydeHHbIe 3a TEKYLIYIO aTTECTAIMI0 OaUIbl CYMMHUPYIOTCS C
OayuTaMu, TOTYYESHHBIMH 32 KQK/IBIH JTAIl MPH MPOXOXKICHUHU MPOMEKYTOIHON aTTECTALINU:

Onuenka "HeynoBneTBopuTenbHO" BICTaBIIETCA 32 59 1 MeHee 0aioB.

3a 60-72 6amnoB oneHka — "Y 10BIeTBOpUTENBHO" (6a30BbIi yPOBEHB)

3a 73-85 6amnoB onenka — "Xopormio" (cpenHuUii ypoBEHB)

3a 86-100 GamoB oueHka — "OTianuHO" (BBICOKMH YPOBEHbD)

Oco0eHHOCTH TIPOBEICHUH MPOIIEIypPhl OLIEHUBAHUS PE3yIbTAaTOB OOYUYEHHs] HHBAIUIOB U JIHII C
OTpaHUYCHHBIMH BO3MOKHOCTSMH 37I0pPOBbsSl 0003HAUYEHBI B pabouelt mporpaMme AUCIUIUTHHBI (MOTYIIS).

YpoBHU cHOPMUPOBAHHOCTH KOMIIETEHIIUH OIpeNesieTcs eIy oM 00pa3oM
1. Beicokuii ypoBeHb CPOPMHUPOBAHHOCTH KOMIETEHIIUI COOTBETCTBYET OLIEHKE OTIMYHO:

- mpeanonaraeT GOpMHUPOBAHUE KOMIIETEHIIMI Ha BHICOKOM YPOBHE, TOTOBHOCTb K CAMOCTOSTEIbHON
npodeCCUOHATIbHON  JIeATENbHOCTH: (OPMUPYIOTCSI HaBBIKM YCTaHABIUBATh CBS3U MEXKAY
Pa3IMYHBIMU HOHSTUSIMU U C APYTUMHU OOJIACTIMU MaTE€MaTHKH, HAaBbIKM JTOKa3bIBaTh TEOPEMBI,
HaBbIKM CHUCTEMAaTH3allMM JAaHHBIX, HEOOXOAMMBIX JJIs TNPHIJIOKEHHsS MOJYyYCHHBIX 3HAHUHM B
pa3IUYHBIX 00JIACTSIX.

- CTYJEHT cnocoOeH AaTh IOJHOE MpEeJCTaBlIeHHE 00 OCHOBHBIX IMOHATUSAX MaTeMaTUYeCKOTro
aHaJM3a, MCIOJIb30BaTh MAaTEMaTHUECKUI S3bIK, CHOCOOCH pellaTh 3aJaud WU YHOpaXXKHEHUs,
UCIIOJNIb3Ysl ONPEENICHUs], TEOPEMbl U TEXHHUYECKHE MPUEMBI, (HOPMYIHpPOBaTH COOCTBEHHBIE
BBIBOJIBL.

2. CpenHuil ypoBEeHb COOTBETCTBYET OIICHKE XOPOIIIO:

- mpeamnonaraeT (GOpMHpPOBaHHME KOMIIETEHIM Ha Oojiee BBICOKOM YpOBHE: (OpMHUpYETCs
KOMIUIEKCHOE 3HAHHUE CBSI3M MEXAY pa3IMyHbIMU TOHATUAMHU U C JPYTUMH 00JIacTAMU
MaTE€MAaTHUKH, HaBBIKU JJOKa3bIBATh TEOPEMBI;

- CTYAGHT CIIOCOOEH UCMOIb30BaTh MAaTEeMAaTUYeCKHH S3bIK, CIOCOOEH pellaTh 3ajauud |
YIIpa>KHEHUS, UCIIOJIb3YsI ONIPEACIICHUS], TEOPEMBI U TEXHUYECKUE TPUEMBI.

- CTyAEHT cnocoOeH /1aBaTh Pa3BEpHYThIE OTBETHl HA TEOPETUYECKHE BOMPOCH AMCLUUIUIMHBI Ha
YPOBHE HE HU>KE OLIEHKH «yJIOBIETBOPUTEIBHOY.

3. ba3oBblIif ypoBeHb COOTBETCTBYET OLIEHKE YIOBIETBOPUTEIBHO:
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- mpennonaraeT OopMUPOBAHUE KOMIETEHIUI HAa HAaYaJIbHOM YPOBHE: 3HAHUE OCHOBHBIX IIOHATHH 1
TEOpeM MAaTeMaTH4YeCKOr0 aHalnu3a, HEOOXOJUMBIX JUIsl PEUICHUs 3a/1ad B MpOohecCHOHATbHOU
NesTeNbHOCTH;

- CTYACHT crocoOeH pemarh 6a3oBble 3a1aun. KomrmuecTBo mpaBMIIbHBIX OTBETOB — HE MeHee 50%.
4. Hwuskuil ypoBeHb COOTBETCTBYET OLICHKE HEYAOBICTBOPUTEIIBLHO.
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28.03.02 Hanounsxxenepusi, Hanpasiaennocrs (npopuis) HaHoTexHo10rnu B MaTepUAJIOBEACHUM,
®OC Maremarnuyeckuii anaau3s, 2026 r.H., ounasi popma o0yueHusl.

@oHJ OLIEHOYHBIX CPEICTB AUCHUIJIMHBI (MOAYJIs1) 0100pPeH U PEKOMEH/I0BAH:

ITpopektop 1o yueOHOM padoTe yTBepxkaeHo 27.02.26 A.A. CanamatoB
Y4eHbIM COBETOM (hHU3NIECKOTO aKyabTeTa

ITporoxon 3aceqanust Ne 05 ot 26.02.2026

[Ipencenarens YdeHoro coBeTa

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadeapbl MATEMATHYECKOT0 aHAIU3A

[Tporoxon 3aceqanust Ne 7 ot 30.01.2026

3aBenyromui kapenpoi COIIacoOBaHO B.E. ®enopos

ABTOD (COCTaBUTEIIH) C.M. Boponun

CTpykTypa ¢OHI0B OLIECHOYHBIX CPEACTB COOTBETCTBYeT Npukady pekropa ®I'BOY BO «Yeal ' V»
ot 27 cenTadps 2022 Ne573-1



