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1. EJIA 1 3AJJAYHN OCBOEHUA JTUCIUIT/IMHBI

1.1 Ieabo oCBOCHUS Y4EOHOW IUCHUILIMHBI «MaTeMaTUYECKUA aHalnu3» SBISCTCS
(GhOopMHUpPOBaHKE y CTYJECHTOB CHCTEMATHYECCKUX 3HAHHI B 00JACTH MAaTeMAaTHYECKOTO aHAIM3a,
€ro MeCT€ U POJIM B CUCTEME MAaTEMaTUYECKUX HAayK U MPUJIOKEHUSIX B €CTECTBEHHBIX HayKax,
YTO MMO3BOJIHT PA3BUTH MPO(HECCHOHATBLHBIE KOMIIETEHTHOCTH CIIOCOOHOCTH TTOHUMATh W TIPUMeE-
HATHh B UCCIIENOBATEIbCKON U MPUKJIIAIHON IESITEIBHOCTH COBPEMEHHbBI MaTEMAaTUYECKUH armna-
pat. OcBoutb Metoasl UM st aBTOMaTu3aluyd BBIYMCIICHUM, BU3yaU3allMid U YTIyOJIEHHOTO
aHanus3a.

1.2. 3apauu gucHUNIMHBL. B X0/1€ H3y4yeHUs TUCHUIITMHBI CTaBSATCS 3a/1a4u:

N3yuuTh OCHOBHBIC MMOHATHUS, MTOJOXKEHUS U METOAbl MATEMAaTUUYECKOT'O aHAJIN3A;

YMeTh 0Ka3bIBaTh YTBEPXKACHUS, CHEHU(PUUHBIE I MAaTeMAaTUYECKOTO aHalu3a, MPUMEHATh
METO/Ibl MATEMAaTUYECKOTO aHaJIM3a JIJIsl PEIICHHUs] MATeMAaTHYEeCKUX 3a/1a4;

HayuuTbcst npUMEHATh HEelpOCceTeBbie TEXHOJIOTHH B PEIICHUH 3a/1a4 MAaTeMaTUYECKOT0 aHaln3a
JUTSL UCCJICIOBAHMSI PA3IMYHBIX MPUKJIAAHBIX 33734, U3y4aTh CAMOCTOSTEIbHO HAYUYHYIO U y4eo-
HO-METOJIMYECKYIO JTUTEPATypy MO NMPOPIIIIO U3 PA3INYHBIX UCTOYHUKOB, BKIIIOUAsi CETEBbIE pe-
cypceol cetu aTepHeT, 11 pemenus npodecCuOHANBHBIX U COIIMAIBHBIX 3a71a4.

1.3.  Mecro y4yeOHo¥ nucuumiimHbl B cTrpykrype OOII BO

JucuumnnuHa «MareMaTH4ecKuil aHanu3» OTHOCHUTCA K oO0s3aTenbHON yactu broka 1
«Iucummimnel (MOIyNIN)» Y4eOHOTO TUIaHA.

I[J'ISI HU3YUYCHUS JUCHUIINIMHBI CTYACHT AOJIKCH BJIAACTH 3HAHUAMU, YMCHUSAMU U HaBbIKA-
MU 10 IIKOJILHOU mporpamMme ITUCHUIIIIMHBL Maremartuka.

3HaHI/I$I, MMoJIy4a€MbIC IIPU U3YUCHUH JUCHUIIJIMHBI «MaTeMaTHYeCKHi aHaJNn3) HUCIIOJIb-
3YIOTCA ITPpU U3YYCHHUU BCCX HpO(l)eCCI/IOHaJ'IBHI)IX JUCHUIIINH.

1.4 TIpodeccuoHaIbHBIE POJIM B CTPYKTYPe 00pa3oBaTe/ibHOM MPOrpaMMbl
Ponp 1: Data Engineer (Muxenep 1o JaHHBIM)

3agauu:

[IpoextupoBanue u nocrpoenue ETL-nmpoueccos

Cozanue 1 onTUMM3ALMS XPaHWIUIL JaHHBIX

ObecneueHne kayecTBa U IOCTYITHOCTHU JIaHHBIX

NHTerpanus pa3po3HEHHBIX HICTOYHUKOB JTAHHBIX

PaboTa ¢ maHHBIMH B 00JIaCTH MPUPOIAOIIONH30BAHUS, MEIUIIMHBI, CBSI3H M TEIEKOMMY-
HUKaIUHN

Ponp 2: ML Engineer (Muxenep MO)
Bagaun:
1. Onrtummzaius mpou3BOAUTEIIFHOCTH U MaCIITAOMpPOBaHNE MOICIICH

ok wn e

no

Pazpaborka ML-naiinnaitHOB U aBTOMAaTH3AIIHsI TIPOIIECCOB

3. MOHUTOPHHT KayecTBa MOJIENICH B MMPOYKTaX

Ponw 3: MLOps (Crnenuanuct no skcrtyarauu M)

3agaun:

ABTOMAaTH3aIMS IPOIIECCOB OOYUICHUS U Pa3BEPTHIBAHUS MOJIETICH
MOHHUTOPUHT TPOU3BOAUTENBLHOCTH ML-cuctem

VYpapieHue BepcUsiMUA MOJIENIEH U TAaHHBIX

OnTrMu3anus BBIYUCIUTEIBHBIX PECYPCOB

el A



1.5 Ilepeyenpb MIaHNPYeMBbIX Pe3yJIbTATOB 00y4eHHs MO JMCHMILIMHE (MOLYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMH Pe3yJbTATAMH 0CBOEHHUsI 00Pa30BaTe/IbHOIl NPOrPaMMBI.
N3ydyenne naHHOW ydeOHOW MHUCHIMIUIMHBI HAIpaBlIeHO Ha (opmupoBaHue y oOydaro-

IIUXCS CIICTYFOIIMX KOMIIETCHITUH:

KOI{ 1 HAUMCHOBAaHUC nﬂnmcaTopa*

Pe3yJII)T3T])I oﬁyqemm o JTUMCHMIIVINHE

OIIK-1

Cnocoden MNPUMEHSATD q)yH)IaMeHTaJILHLIe 3HAHUM, IOJYYCHHLIC B odJacTu

MaTeMaTHYICCKHUX U (I/IJII(I) €CTECTBCHHbBIX HAYK, U UCII0OJIb30BAaTh UX B npocbeccuona.ﬂb-

HOM 1eATEJbHOCTH

OIIK-1.1 Ilpumensier ¢QyHIaMeHTaNbHBIE 3HA-
HUS, TIOJyYSHHBIE B 00JIACTH MaTeMaTHYECKUX U
(unM) ecTeCTBEHHBIX HayK NMPHU MOCTPOSHHH MO-
JieNiel B 3aJaHHOM MPeIMETHOH 001acTH

3Haet q)yH)IaMeHTaIIBHI)Ie IIOHATHA MAaTCMAaTH4YCCKOI'O aHa-
Jin3a ¢ aKUEHTOM Ha UX MHTEPIIPCTALNIO B HpEL[MeTHOﬁ 00-
JJaCTH.

Ymeer hopManu3oBeIBaTh 3a7aud MPEAMETHON 00IacTH Ha
sI3BIKE MaTEeMaTHUECKOTO aHAJIM3a; aHAJIW3UPOBaTh IOBEe-
HHe (QYHKIMA TOTEepb, JIMHEAPU30BBIBAThH HEJIHHEHHBIC
(YHKINN, HHTEPIPETHPOBATH PE3YNIHTAThl BRIYHCICHUH

Brnameer HaBBIKAMU MPUMEHEHHS METOJOB MHOTOMEPHOTO
aHamM3a B 3aJJaHHOW MpeAMETHON 00JacTH, METOIUKON I10-
CTPOCHUS M aHAJIN3a MPOCTEHINNX HEPEPHIBHBIX MOJICIICH B
CV; HaBBIKaMH TIepeBOJa TUCKPETHBIX 3a/ad MPEeIMETHOM
00JacTH B HEMPEPHIBHYIO IIOCTAHOBKY IS IPUMCHEHUS
AHATMTHYECKOTO aImapara.

OIIK-1.2 Ilpumenser ¢yHAaMEHTAJIbHBIC 3Ha-
HHS, TIOJIyYeHHBIE B 00JIACTH MaTeMaTHYECKUX U
(M) ecTeCTBEHHBIX HayK IpU BbIOOpE METOIOB
pelieHns 3a1ad NpoecCHOHAIBHON IeATeNbHO-
CTH

3HaeT KIACCU(PUKAILUIO B OCOOCHHOCTH METO/IOB MaTeMaTH-
YeCKOro aHainmu3a ( MPeuMYIIeCTBa W HEOCTaTKU pPasiny-
HbIX MCTOJ0B OHTHMI/IS&HI/II/I), KpUTCpun BI)I60pa MaTreMa-
THYECKOTO METOJa B 3aBUCHMOCTH OT CBOWCTB 3a[1a4d IPO-
(heccuoHaIbHOU JESITETbHOCTH

YMeeT NpoBOJUTH aHaNM3 IMOCTABJICHHOM 3amadn npodec-
CHOHANILHOW ESITeTbHOCTH, CPAaBHUBAThH PA3IMUHBIEC TOXO0-
OBl K PEUICHHIO, OLECHWBATH KOPPEKTHOCTH IPUMCHEHUS
BEIOPAHHOTO METO/Ia

Brnaneer HaBBIKaMM CPaBHUTENHGHOTO aHAIN3a METOJOB Ma-
TEMaTHYECKOTO aHalli3a IPUMEHUTENBHO K THUIIOBBIM 3a/1a-
4aM TPO(ECCHOHATIBHON JESTEIbHOCTH, KPUTEPHSIMHU BbI-
06opa MaTeMaTHYECKOrO amnmapaTa; HaBbIKaMH OLEHKH BbI-
YUCIUTENbHOW 3(P(PEeKTUBHOCTH BEIOPAaHHBIX METOAOB Ha
OCHOBE MX MaTeMaTHYECKUX CBOMCTB

2. CTpyKTYpa M coiepKaHNe JMCIUIIIHHBI.

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHMILIMHBI 10 BHAaM padoT.
OO6mast Tpya0€MKOCTh JUCIUTIINHBI cocTaBisaeT 13 3a4. ex. (468 vacoB), ux pacmpene-

JICHHUC 110 BUAaM pa60T OpEaACTaBJICHO B TaGJ’II/II_IC 1.

Tabnuna 1.
Bi paGoTs! TpynoeMKoCTh, 4acOB
1 cemecTp 2 ceMecTp Bcero

KonTakTHas padoTa, B TOM 4ncje: 1245 1245 249
AynuTopHas padora: 118 118 236
Jlexyuu (J1) 50 50 100
Ipaxmuuecxue 3anamus (113) 0 0 0
Jlabopamopuwvie pabomut (JIP) 68 68 136
Nuas koHTaKTHas padora:

KonTtpoisb camocTositenbHOM padoThl (KCP) 6 6 12
ITpomesxxyrounas arrecranus (MKP) 0,5 0,5 1




CamocrosiTejbHasi padoTa: 19,8 19,8 39,6
Kypcosoii mpoekT (KII), kypcosast padora (KP) 0 0 0
CamormnoaroroBka (mpopadoTKa U MOBTOPEHHE JIEK- 9,8 9,8 19,6
[MOHHOTO MaTepuaia U MaTepuana y9eOHUKOB U
y4eOHBIX TTOCOOMH, MMOATOTOBKA K JJa00OPaTOPHBIM
U MPAKTUYCCKUM 3aHSATUSIM, KOJUIOKBUYMaM | T.11.)
BolnosiHeHNE MHAMBUTYaJIbHBIX 33 JaHUI S) 3) 10
Pedepar 0 0 0
ITonroroBKa K TeKyIeMy KOHTPOJIO S) 3) 10
KonTpoJn:
IToxroroBka u cmaya SK3aMeHa” 35,7 35,7 71,4
OO0mas Tpy10eMKOCTh | 4ac. 180 180 360
B TOM YHCJIe 124,5 1245 249
KOHTAaKTHasi padora
3a4. e o) 5 10
Bua UTOroBOro KOHTPOJIA 3a4eT, 3K- | 3a4eT,dK- | 3a4eT, IK-
3aMeH 3aMeH 3aMeH

2.2 CTpyKTypa AMCUMILIMHbI:

PacnpeﬂeneHI/Ie BHUI0B yqe6H0171 pa6OTLI " UX TPYAOCMKOCTH I10 pa3jciiaM IUCHUIIIINHBI.

Tabymma 2. Pa3ensl IUCHUIIIMHEIL, U3ydaeMble B 1 cemecTpe.

Ne Bcero Ayoumopnuie 3anamusn CP | K
n/| HaumenoBanue pasmena, teMmbl | "PYA% | Beero | Jlek | JIaé | KC
€MKOCTh
n 110701 P
1 | Beenenue B aHanus 28 20 8 12 0 4 4
5 [Tpemen 9uCIIOBO# MOCITEIOBATEITb- 34 99 8 14 4 3
HOCTHU
3 | llpenen dbyakiun 42 26 10 14 2 6 8
4 | HenpepbIBHOCTH (pyHKIIMU 38 28 12 14 2 2 8
5 | JudbdepenumpyeMocTs GyHKIMH 37,5 26 12 14 2 38 | 7,7
[Tpomexyrounas arrecranus (MKP) 0,5 0,5
Wtoro: 180 1245 | 50 68 6 19,8 ] 35,7

Ta6mz1ua 3. Pazgensl JAUCHUIUINHBI, U3y4dCMBIC BO 2 CCMECTPCE.

Ne Bcero Ayoumopnuie 3anamusn CP | K
n/n | HaumenoBanme pasuena, tembl | "PY1%" | Beero | Jlek | JIao | KCP
€MKOCTh
UM
1 2 3 4 5 6 7 8 9
6 | MccnenoBanue QpyHKIuMi 30 22 8 12 2 4 4
7 | HeommpeneneHnHbIit mHTETpas 40 30 12 16 2 4 8
8 | OnpeneneHHbI HHTErpal 40 28 12 14 0 4 8
9 | HecoGcTBeHHBIE HHTETPAJIBI 30 18 8 10 4 8
10 | YucnoBble psIbI 39,5 28 10 16 2 38|77
[Tpomexyrounas arrectanus (MKP) 0,5 0,5
HUroro: 180 1245 | 50 68 6 19,8| 35,7

2.3 Conep:xaHue pa3ieioB IMCUUILIAHBI:
2.3.1 3aHATHA JEKIMOHHOTO THIIA.

1
MpW HaNWYMKM 3K3ameHa Mo AUCUUNANHE
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Pazgensl quctunimabl, n3ydaemsie B 1 (Tadn.4) u 2 (tabma. 5) cemecrpax

Ta6smia 4. Paznensl TUCHUIIINHBI, U3y4aeMble B 1 cemecTpe.

HaumenoBanue
pasnena

Coneprkanue pasnuena

CooTBeTCcTBHE
WHJIUKaTOpam
KOMIIETEHIIU A

..BBenenue B

aHaJIn3

[Ipenmer u MeToa MaTeMaTH4ecKoro aHanusa. Jloruye-
CKHe onepaiuu u cuMBoJibl. MHOXkecTBa. Onepanuu Hal
MHO’KeCTBaMHU. AKCHOMATHKA JIEHCTBUTEIIbHBIX YHCETI.
MHoskecTBa Ha yuciI0Boi npssMoil. OkpectHoCcTU. MoO-
nynb. CurayM. ['panunibl 4MCciI0BbIX MHOXKECTB. Cyllle-
CTBOBAaHUE TOUHBIX TpaHull. [ paduku 31eMeHTapHBIX
bynakuumid. [etictBus Han rpadukamu. ['paduku cioxHBIX
¢ynkuunii. O6paTHble QYHKINU

OIIK-1.1

.Ilpenen uucmno-

BOM IIOCJIEI0BAa-
TEJILHOCTH.

[lonsiTue npeaena nocienoBaTeabHOCTH. Ero cBoiicTBa.
beckoneuno mainsie 1 OeCKOHEYHO OosbIme. Apudmern-
YECKUE ONEpALMH HaJl ITOCIEe10BATEIbHOCTIMHU, UMEIOIIH-
Mmu npenen. OgHoctoponnue npenenst [penen MoHOTOH-
HOU nociieoBaTenbHOCTU. Yuciio e. JleMMa 0 BIOKEHHBIX
npomexyrkax. lloamocnenosarensHoctu. Jlemma bosb-
nano-Belepmtpacca. Kputepuit Ko cxogumMocTu mo-
CIE0BATEIbHOCTH. BepXHUi U HM>)KHUHM TTPEAEbI IOCIe-
JIOBaTEIbHOCTH.

OIIK-1.1, OIIK-
1.2

Hpenen pyHk-

1885051

OT0o0pakeHust M YUCIOBBIE (PYHKITUHN. DIeMEHTapHBIC
¢bynkuuu. [Ipenen ¢pynkuu no I'efine u nmo Komm. Mx
SKBHUBaJIEHTHOCTD. [Ipenen pyHknn Ha OECKOHEUHOCTH.
Opnnocroponnue npenensl. Heonpenenennoctu. Ilepseiii
U BTOpOM 3ameuaTenbHble npeaensl. CieacTBUs U3 HUX.
IIpenen 1 MOHOTOHHOCTBb. BEpXHUN 1 HUJKHUM NPEEb
¢ynknun. Kpurepuit Komm. O-cumBonnka. OKBUBaJIEHT-
Hble QYHKLIUU. ACUMOTOTHYECKUE POPMYIIBI.

OIIK-1.1, OIIK-
1.2

.|HempepbIBHOCTH

(GYHKIMH.

HenpepbiBHOCTD pyHKIMM B Touke. CBOWCTBA HEMIPEPHIB-
HbIX (yHKIUI. HenpepbIBHOCTD 1eMEHTapHbIX (PYHKINH.
CaoiicTBa (hyHKIMH, HETIPEPBIBHBIX Ha OTpe3Ke. 1-51 u 2-1
teopembl bonbiiano-Komm. 1-51 u 2-s Teopemsr Beiiep-
mrpacca. PaBHoMepHast HenpepbIBHOCTh (GyHKUIUU. Teo-
pema Kanropa. Touku pa3peiBa.

OIIK-1.1, OIIK-
1.2

| Auddepenmu-

pyeMoCThb
byHKIUA

[Tonstue nuddepenunpyemoit pynkuu. Juddepenunar.
IIpousBoaHas. I'eoMeTpru4eCKUil CMBICII IPOU3BOJHOM.
@u3nYecKuil CMBICT IPOU3BOAHON. I'eoMeTpruyecknii
cmbica auddepennnana. [Ipon3BoHbIE OCHOBHBIX 3JI€-
MeHTapHbIX QyHKIuN. [IpousBonHas cioxkHON QYyHKIUN
U QyHKIUY, 3aJaHHOI napameTpudecku. uddepenunpy-
€MOCTb CyMMBI, IPOU3BECHMUS], YACTHOT'O, 0OpaTHOM

¢bynkunu. MaBapuanTHOCTH popMmel 1-ro quddepennmana.

[Tpumenenue auddepennnana B NpuOINKEHHBIX BbIYHC-
nenusix. OCHOBHBIE TeopeMbl TudepeHITnanbHOro uc-
YHCIIEHU U clecTBUA U3 HUX. [IponsBonHble u tudde-
peHnuansl Beiciux nopsiakos. ®opmyna JleitOnuma.
®dopmyna Tetinopa. Paznuunbie GopMbl OCTAaTOYHOTO HJie-

OIIK-1.1, OIIK-
1.2




Ha. PaznoxeHus aneMeHTapHbIX QYHKITUN 110 popmMyIie
Teitnopa. [pubnrkeHHbIC BEIYUCICHHUS H HAXOXKICHHE
npeaesioB mpu nomoiy ¢popmysl Teinopa. [Tpunoxkenus
MaremMaTuyeckoro aHanusa B U1

Tab6yumia 5. Pazensl IUCIUTIINHEI, H3ydaeMbIe B 2 CEMECTpe.

Ne

HaunmenoBanue
pasjena

Coneprxanue pasjena

dopma TeKyIero
KOHTPOJIS

ccienoBanue
byHKITHT

[TpaBwiio Jlonurans. YcnoBrue MOHOTOHHOCTH Audde-
pennupyemon GyHkmuu. kctpeMyM. HeoOxonumelie
yCIIOBUS IKCTpeMyMa. [locTaTouHbIe yCIIOBUS IKCTpe-
myma. Mcronib30BaHKe BBICIIUX MPOU3BOAHBIX IIPU HC-
cienoBaHuy GpyHKIMH Ha 3kcTpemyM. Hanbomnbiiee u
HauMEHbIlIee 3HaYeHHe (PyHKIHUU Ha OTpe3Kke. Boimyk-
JIOCTh BBEpPX U BHU3. Touku nepernda. ACUMIITOTSHI.
O6mmas cxema uccienoBaHusi GyHKIIUU U TOCTPOCHUS
ee rpaduka.

OIIK-1.1

. Heonpenenennswiit

MHTErpa

[TousTue HeonpenenenHoro uHTerpaia. Tabnuua oc-
HOBHBIX HEOIIPEAEICHHBIX HHTErpasoB. [Ipocreiimme
METO/Ibl UHTErpupoBanusa. Meroz noacranoBku. Metoz
MHTErpUpoOBaHus 10 yacTsaM. IIpumepsl. PexyppeHTHbie
dopmyinbl. UHTErpupoBaHne palioOHaIbHBIX (YHKIUH.
IIpumepsl. MHTErprpOBaHKe NPOCTEHIINX UPPALMO-
HanbHOcTeN. [logcranoBku Oiinepa. [Toncranosku Ye-
oOblieBa. IHTErpupoBaHre TpPUTOHOMETPUYECKUX U TH-
nepOoaruecKuX (QyHKIMH.

OIIK-1.1, OIIK-
1.2

. Pnpenenennblit

MHTErpa

ITonsiTue onpeneneHHoro uurerpana Pumana. Kpure-
puM UHTErpupyeMocT. HekoTopsle Kitacchl UHTETpH-
pyembIx pyHKIui. CBOMCTBA ONpeieIeHHOr0 HHTErpa-
na. ®opmyna Hetorona-Jleitonuna. laTerpupoBanue
II0 YacTsIM B OIIPEJIETIEHHOM HHTerpaine. CrupsimiisieMble
U TJIaJIKue KpuBble. [[1Ha 1yTrH INTIOCKOM KPUBOM.
KBangpupyemas ¢urypa. Ilnomans kBagpupyemoit
iockoi ¢urypsl. [lnomaas KpUBOIMHEHHON Tpanenun
U KpUBOJIMHEHHOTO cekTopa. [loHsTre KyOupyemMocTu u
obbema. KyOnpyemMocTh HEKOTOPBIX KIIACCOB TEJI, BBI-
quciaeHne ux oo0beMoB. [Tnomaas moBepXHOCTH Bpalle-
HUs,ee BerurcieHue. Guznyeckre NpuiIoKeHus ornpe-
JIeNIEHHBIX UHTETpajoB. [IpubmmkeHHbIe BEIYMCICHUS
OTIpe/IeNIEHHBIX UHTETPAJIOB.

OIIK-1.1, OIIK-
1.2

. HecoOGcTBeunbIe

MHTCTPAJIbI

[TonsiTe HecOOCTBEHHBIX UHTETPANIOB 1-TO U 2-T0 poja.
®opMyIbl HHTETPATHHOTO UCUUCTICHUS 111 HECOO-
CTBEHHBIX MHTErpasioB. HecoOcTBEHHbIE HHTErPabl OT
HeoTpuuatenbHbix GyHkiuit. Kpurepuit Kommu. A6co-
JIIOTHAs! CXOAMMOCTh HECOOCTBEHHBIX HHTETPAJIOB
.MccrnenoBanue cXxoquMOCTH HECOOCTBEHHBIX UHTETPa-
n0B. ['naBHOe 3HaueHue no Komm HecOOCTBEHHBIX UH-
TErpajos.

OIIK-1.1, OIIK-
1.2
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10Hucnossie psaasr |[lonsiTre uncnoBoro psiaa u ero cxoaumoctu. Kpure-  |OIIK-1.1, OIIK-
puii Komu. CoiicTBa cxonsuuxcs psaoB. Psasl ¢ He- |1.2
OTpuLaTeNIbHBIMU WwieHaMu. [Ipu3Haku cpaBHEHUS.
ITpusnaku Jlanam6epa u Kowu. MHTerpansHelii npu-
3HaK. 3HaKonepeMeHHbIe psabl. [IpusHak Jleiioamma.
AbcomoTHO cxosmuecs psaabl. [IpusHaku AGens u
Hupuxne. Teopema Pumana. CyMMUpyeMOCTb YHUCIIO-
BbIX pAJI0B. [loHsiTHE O OECKOHEYHOM MPOU3BEIACHUH.

Ipumeuanue: JIP — omuem/3awuma nabopamopnoii pabomsi, KII1 - evinoanenue kypcosoeo npoexma, KP - Kypco-
6ol pabomwi, PI'3 - pacuemno-epaguuecxozo 3adanus, P - nanucanue peghepama, 3 - scce, K - konnoxsuym, T —
mecmuposanue, P3 — pewenue 3adau, pewenue reiicos (PK)



2.3.2 3aHdATHSA CEMHUHAPCKOI0 TUIIA

CeMuHapckue 3aHATUS — HE TIPEyCMOTPEHBI
2.3.3 JlabopaTopHblie 3aHATHS

Tabyumia 6. Paznensl IuCHUIIIMHBI, H3y4aeMble B 1 cemecTpe.

Haunmenosa-
CooTBeTCTBHE MH-
HUE
No Coneprkanue pasaena/MoIys JMKAaTOpaM KoMile-
pasne- TEHLIUN
J1a/MOTYJIst
1 2 3 4
1 | Beenenue B | Tema 1. Meroa MmaTeMaTHYECKON UHIYKITUN OIIK-1.1
aHaIu3
Tema 2. Moayne uncna, curaym. llenas u npoOnas
qacTpb yncna. ['paduku.
Tema 3. OGnacth onpeaeneHus, 001acTh 3HAYCHUI
byukun. Huwxusis u BepxHsis rpaHu. YeTHOCTb, He-
YETHOCTHh (DYHKIIMH, IEPUOUIHOCTD.
Tema 4. DnemeHTapHbIE ONEpaliy HaJl rpaduKaMu
byHKUIMMA
Tema 5. MonotoHHOCTh (yHKIUH. ['paduku crox-
HBIX (QYHKITUH
Tema 6. [lepuonnueckue pynkuuu. ['paduku ciaox-
HBIX (PyHKITUI
Tema 7. Cnoxenue rpadpukoB. Y MHOKeHUE Tpadu-
KOB
Tema 8. O6partnas ¢pyHkuus. OOpaTuMocTh GyHK-
. I'paduxu o6paTHbIX QyHKIUI
Tema 91. I'paduku GyHKIMH B MONAPHBIX KOOPAHUHA-
Tax
Tema 10. KonTponbHas paboTa mo npoieHHON TemMe
2 | IIpenen Tema 1. OrpannueHHbIe 1 HEOTPAHUUYEHHBIE TIOCTIE- OIIK-1.1, OIIK-
9HCIIOBOU noBareabHOCTU. MOHOTOHHEIE IOCenoBareapHocT | 1.2
MocJe10Ba-
Tema 2. [Ipenen nocnenpoBarenbHocTU. Pacxoasiume-
TEeILHOCTH.

Cs IIOCIICA0BATCIIBHOCTH

Tema 3. IIpenenbHblil nepexos; B HEPaBEHCTBAX.
OTaIOHHBIE NPEJENBI TOCIE0BATEIBHOCTEN

Tema 4. CX0quMOCTh MOHOTOHHBIX OIPaHUYEHHBIX
nocsenoBarenbHocTeil. Kpurepnit Komm cxonnmo-
cTH (pyHITaMEHTaIbHOH MOCIe0BATEIbHOCTH

Tema 5. IloamocnenoBaTeILHOCTH.

Tema 6. CXO0OUMOCTb PEKYPPEHTHO 3a/1aHHBIX I10-
CJIEN0BATEILHOCTEN.

Tema 7. KontposibHas pabora 1o npoieHHOi Teme
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1 2 3 4
[Ipenen Tema 1. Ilpenen ¢pyakiuu B Touke. Onaoctoponnune | OIIK-1.1, OIIK-
byHKIHHA npeaenbl GyHKIUH, TTPEaeibl Ha 06CKOHEUHOCTH. 1.2

Tema 2. [Ipenensl palOHANBHBIX (QYHKINH.
Tewma 3. [Ipenensl uppaoHATBHBIX (YHKITUI

Tema 4. [lepBbiit 3ameuarenbubiil npenen. [lpenens
TPUTOHOMETPUUECKUX BBIPAXKEHUN

Tema 5. Bropoii 3ameuatenbHblil npeaen. Ciaencrus
u3 Hero. [Ipenen nokaszaresbHO-CTENIEHHBIX BbIpaXe-
1305071

Tema 6. O-cumBonnka. Mcnojin30BaHuEe aCUMIITOTH-
geckuX (hopMyIt pu BEIYUCIICHUHN TIpesiena QyHKIINN

Tema 7. UactuuHsie nipenensl GyHKIUH.

Tema 8. KonTponbsHas paboTa 1o npouIeHHOM TeMe

HenpepsiB- | Tema 1. HenpepbIBHOCTh PYHKITUM B TOUKE OIIK-1.1, OIIK-
HOCTh 1.2

Tema 2. HenpepbIBHOCTb (DYHKIIMM HA MHO>KECTBE.
pyHKum. HenpepbIBHOCTH 31€MEHTapHBIX (PYHKITHIA

Tema 3. Touku pa3pbiBa, X Kiaccupuxanus

Tema 4. ViccnenoBanre HENPEPHIBHOCTH (PYHKIMH U
MOCTPOEHHE TPaPHUKOB

Tewma 5. HMccnenoBanue HEMPEPBIBHOCTH  CIIOKHBIX
byHKIII
Tema 6. PaBHOMepHas HENMPEPBHIBHOCTh (PYHKIIMMA

Tema 7. KontposibHas paboTta o npoiieHHoi Teme

Huddepen- | Tema 1. Onpenenenue npouszBoanoi. Tabnuunoe
nmupyeMocTh | nuddepeHimpoBanme OIIK-1.1, OIIK-

1.2
ynkumm Tema 2. IIponsBo/Hast CyMMBI, IPOU3BEICHHS ,

yacTHOro. [Ipon3BoHas cnoxxHoil pyHKIMH
Tema 3. IIpou3sBoHast CIOKHON (PYHKIUU.

Tema 4. Jlorapudpmuueckas npousBoanas. OgHocTo-
POHHHE IPOU3BOIHBIE

Tema 5. [IponsBoanas oopatHoit pyrkmmu. [Ipouns-
BoAHAs (pyHKIMU, 3aJaHHON TapaMmeTpruecku. [1po-
W3BOJIHASI HESIBHOM () YHKIIUH

Tema 6. I'eomeTprueckuii CMbICI IPOU3BOJHOM.
YpaBHEHHE KacaTeIbHOW U HOPMaJIH

Tema 7. Auddepenunan pynkunu. Ero npumenenne
B IIPUOJIMKEHHBIX BEIYUCICHUSIX
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3

Tema 8. IIpou3Boanble BeICHIMX HOPAAKOB. DopMy-
s1a Herotona-Jleiiouuiia

Tema 9. ludpepeHnmabl BHICIIMX MOPSIIAKOB

Tema 10. Teopemsl Posg, Jlarpanxa, Ko

Tema 11. Pa3nokeHust 3meMeHTapHBIX (PYHKIUH 110
dopmyne Teitnopa

Tema 12. IIpuOnrrkeHHbIC BBIYUCICHUS U BBIUUCIIE-
HUE npezenoB npu nomoiu Gopmynsl Teiinopa, uc-
nons3oBanue NMN.

Tema 13. KonTponpsHas paboTa 1o npoiiieHHO! Teme

Taobmuua 6. Pa3znen

bl TUCIIUIINHBI, U3y41aCMbIC B 1 CCMCCTPC.

No

Hanmeno-
BaHUe
pasne-

Ja/MoyIs

Cogepxanue pa3zesa/MOyIs

dopma TeKy-
I1Er0 KOH-
TPOJIA

[EEN

2

3

4

Uccnenona-

Hue QyHK-
005078

Tema 1. Beiuncienue npenenos o npasuity Jlonurans

Tema 2. HccnenoBanue (QyHKIMH HAa MOHOTOHHOCT.
OKCTpeMyMbI

Tema 3. HMccnenoBanue (GyHKIIMU HA BBIMYKIOCTh. Tou-
KU neperuda

Tema 4. HaxoxxaeHnue acuMnToT rpadukoB pyHKIMH
Tema 5. [TonHoe uccnenoBanre GyHKUUN U MOCTPOCHUE
rpaduKoB

Tema 6. [TocTpoenue rpagpukoB GyHKIUI

Tema 7. PemieHne nmpakTHYECKHX 3a/1a4 Ha HAXOXKJIEHUE
J3KCTPEMYMOB

Tema 8. KonrponbHas pabora

OIIK-1.1,
OIIK-1.2

Heonpene-
JIEHHBIN UH-
Terpain

Tema 1. IlepBooOpa3nas. HeonpeneneHHslii WHTErpa.
HenocpencTBeHHOE MHTETPUPOBAHUE

Tema 2. Meron 3aMeHbl IEPEMEHHOM B HEOIPEAEIICH-
HOM HMHTErpaje

Tema 3. MeTtox HHTErpUpPOBAHHUS MO YACTAM

Tema 4. UnTerpupoBanue syeMeHTapHbIX apodeit. Tema
5. HHuTerpupoBaHue BBIpRXXEHUH, COJEpKALIMX KBaj-
PaTHBIN TPEXWIECH

Tema 6. MHTErpupoBaHue pallMOHAIBHBIX BBIPAKECHUI.
Merton HeorpeieleHHbIX KO3 UIIMEHTOB

Tema 7. IHTerpupoBaHue palMoOHAIbHBIX (QYHKIMNA
Tema 8. MHTErprpoBaHne NppallnOHAIIBHOCTEMH.

Tema 9. WHTerpupoBanue uppanmoHaibHOCTEH. Tema
10. IToncranoBku YeOnimeBa u Ditnepa

Tema 11. MHTerpupoBaHue TPUTOHOMETPUUYECKUX BbI-
pa’KeHU.

OIIK-1.1,
OIIK-1.2
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Tewma 12. KonTposnbHas pabota
1 2 3 4
8 |Ompenenen- | Tema 1. Omnpenenennpiii wHTEerpan. Muterpansubie | OIIK-1.1,
HBIM UHTE- CYMMBI OIIK-1.2
I'pan Tema 2. ®opmyna Herorona-JleiiOnumna
Tema 3. UHTerpupoBaHue Mo 4acTsM B OINpPEACIICHHOM
WHTErpaje
Tewma 4. [1nomane KBagpUpyeMoOn MIOCKOH (HHUTYPBI
Tema 5. JlnnHa ayru miockoil KpUBOM
Tema 6. KyOupyeMocTh HEKOTOPBIX KJIACCOB TEJI, BBI-
YHCIICHUE NX 00HEMOB
Tewma 7. I1nomaas MOBEpXHOCTH BpalEHUS
Tema 8. [IpubnnxeHHbIE BEIYUCIECHUS OIPEIEIICHHbIX
WHTETPAJIOB.
Tema 9. KonrpospHas pabora
9 |Heco0- Tema 1. HecobcTBeHHbIe MHTETpabl 1-ro ponaa, ux Bel- | OIIK-1.1,
CTBEHHbIE YHCJIEHUE OIIK-1.2
MHTCIpaliel | Tema 2. HecoOcTBeHHBIE HHTETpajbl 2-TO POJIA, UX BBI-
YUCJICHUE
Tema 3. CxoauMoCTb HECOOCTBEHHBIX MHTErpaoB 1-ro
poJia OT HEOTPHUIATEIBHBIX (PYHKIIUI
Tema 4. CXoquMOCTh HECOOCTBEHHBIX MHTETPATIOB BTO-
POro pojia OT HEOTPULATEIbHBIX (PYHKIIMH
Tema 5. I'maBHoe 3Hauenue mo Ko HecOOCTBEHHBIX
MHTErpajioB
Tema 6. CamocrosiTensHas paboTta
10 |Ywucnosele Tewma 1. [loHsATHE YMCIOBOTO psAZla ¥ €r0 CXOAUMOCTH. OIIK-1.1,
pAabl Kpurepunii Komm. OIIK-1.2
Tema 2. CBoiicTBa cxonauuxcs psaoB. Paael ¢ HeoTpu-
LATEIbHBIMU YJICHAMH.
Tewma 3. [Ipusnaku cpaBuenus. [Ipuznaku Janambepa u
Komm. MHTErpanbHbiil Npu3HaK.
Tewma 4. 3nakonepeMennbie psiabl. [lpusHak JleiioHmta.
Tema 5. AGcomtoTHO cxonsmmecs paasl. [Ipuznaku
AoGens u {upuxine. Teopema Pumana.
Tema 6. CyMMuUpyeMOCTb YHCIIOBBIX PSAA0B. [loHsATHE O
0ECKOHEUYHOM IIPOM3BEICHUU.
Tema 7. KonTponbHas paboTa 1o npoieHHOMH Teme

Ipumeuanue: JIP — omuem/3awuma nabopamopnoii pabomsi, KII - evinoanenue kypcosoeo npoexma, KP - Kypco-
6ol pabomwi, PI'3 - pacuemno-epaguuecxozo 3adanus, P - nanucanue peghepama, 3 - scce, K - konnoxsuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
Kypcogsie pabotsl (KP) — HE mpemycMoTpeHBI.
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ITepeyens y4eOHO-METOAMYECKOT0 O0ecIedYeHusl VIl CAMOCTOSITeIbHOM pado-

ThbI oﬁyqammerocﬂ o TMCIMIIJIMHE

Lenbio caMocTOsATENbHON pabOThI CTY/ICHTA SIBISIETCS YIIIyOJIeHUEe 3HAHUMN, MTOJY4EeHHBIX
B pe3yJbTaTe ayAUTOPHBIX 3aHATHHA. BbIpabaThIBaroTCSI HABBIKM CaMOCTOSTEIBLHON paboThl. 3a
[lenbto camMOCTOSTENbHOM pabOThI CTYACHTA SIBIISAETCS YriayOleHHe 3HAHUM, MOJTYyYeHHbIX B pe-
3yJIbTaTe ayJUTOPHBIX 3aHATHIA. BrIpaOaThIBAIOTCS HAaBBIKM CaMOCTOATENBHOM paboThl. 3akper-
JISIFOTCS OTIBIT U 3HAHUSI ITOJIyYE€HHBIE BO BpeMsl 1aOOpaTOPHBIX 3aHSATHI.

Ne

Bun camocrosgrensHOM
paboTHhI

[lepeueHs yueOHO-METOANIECKOTO O0ECTICUEHHSI JUCTIUTIIIHBI
T10 BBITIOJTHCHHUIO CAMOCTOSITEIILHOW PabOThI

IIpopaboTka u
MOBTOPECHHE
JIEKIIMOHHOTO MaTepuana,

MeTOI[I/I‘{CCKI/Ie YKa3zaHus 4Jid NOATOTOBKH K JICKHMOHHBIM U CEMUHAPCKUM
3aHATHUAM, YTBECPKACHHBIC HA 3aCCAaHUN Ka(i)eﬂpl)l HpI/IKJ]a)IHOfI MareMaTH-
KH (paKynpTeTa KOMITBIOTEPHBIX TEXHOJIOTHIA U MPUKIATHON MAaTEMATHKH
®I'BOY BO «Ky6I'Y», npotokosa Nel0 ot 18.05.2023

71a00PATOPHBIM 3aHATUIM

1 |marepuana yqebHoli 1 |Meroauueckue yKa3aHuUs MO BBIMTOJIHCHUIO CAMOCTOSATENbHOM paboThI,
HAay4YHOH JIMTEPATyphl,  |yTBepkIeHHBIC HA 3acefaHuu Kadeapbl MPUKIATHON MaTeMaTHKU (aKyiTb-
IIOATrOTOBKA K TeTa KOMITbIOTEPHBIX TEXHOJIOTUH U puKinagHoi Matematuku ®I'6OY BO
CEMHMHAPCKUM 3aHATHAM |«Ky6I'Y», mpoTokosn NelO ot 18.05.2023

Pexxum nocryna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
Metoandeckre yKa3aHus [0 BBIIIOJHEHUIO JIA00OPAaTOPHBIX paboT, yTBEP-
KJICHHBIE Ha 3aceJaHny Kadeapsl MPUKIaJHOW MaTeMaTHKH (aKyJbTeTa
Ilonroroska k o .
2 KOMITBIOTEPHBIX TEXHOJIOTHI 1 npukiagHoi Mmarematuku ®I'6OY BO

«Ky6I'Y», mpotokoi Nel0O ot 18.05.2023
Pexxum moctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

IToaroToBka K pemieHuIo
3aJa4 U TECTOB

MeTtoaudeckne yKa3zaHus 10 BBITOJHEHUIO CAMOCTOSTEIbHOM padoThl,
YTBEp>KACHHBIC Ha 3acelaHni KadeIpbl MPUKIaAHOH MaTEMaTHKU (aKyib-
TeTa KOMIIBIOTEPHBIX TEXHOJIOTUI U NpUKIagHod MateMatuku ®I'6OY BO
«Ky6I'Y», mpotokos NelO ot 18.05.2023 Pexwum nocryna:
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

IToaroroBka QOKJIaI0B

Metoandeckre yKazaHus J1s1 IIOATOTOBKH 3cce, pedepaToB, KypCOBBIX
paboT, yTBepKICHHbIEC Ha 3aceAaHuu Kadeaphl NPUKIATHON MaTeMaTHKH
(akynbTeTa KOMIBIOTEPHBIX TEXHOJIOTHI W MPUKJIATHON MaTeMaTHKH

®I'BOY BO «Ky6I'Y», mpotokoa NelO ot 18.05.2023

Pexxum nocryna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

[loxaroToBka K pemeHuno
pacueTHO-TpapUECKUX
3aganuii (PI'3)

MCTO,Z[I/I‘IG)CKI/Ie YKa3aHUs 110 BbIIIOJTHCHUTO pvaeTHO-Fpa(i)I/I‘{€CKI/IX 3ajaa-
HUH, yTBEpXK/ICHHbBIE Ha 3acelaHnu Kadeaphbl MPUKIIaJHONH MaTeMaTHKU
(baKYJ'IBTCTa KOMIIBIOTCPHBIX TEXHOJIOTHI U HpI/IKJ'Ia,Z[HOf/i MaTEMaTUKN
OI'BOY BO «Ky6I'Y», mpotokos NelO ot 18.05.2023

Metoandeckre yKa3aHus [0 BBIIIOJHEHHUIO CAMOCTOSITEIbHON PaboTHhl,
YTBEP>KACHHBIC Ha 3acelaHni KadeIpbl MIPUKIAIHON MaTeMaTHKN (aKyib-
TeTa KOMITBIOTEPHBIX TEXHOJIOTUH U NpuKnagHod MateMatuku @I'6OY BO
«KyoI'Y», mporokos NelO ot 18.05.2023

Pexxum nocrymna: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

IToaroroBka K TeKyLieMy
KOHTPOJIIO

MeTtoandeckre yKa3aHHsl [0 BHIITOJHEHNUIO CAMOCTOSITEIBHON PadOTHI,
YTBEPKIACHHBIC Ha 3acellaHuU KadeIpbl MPUKIIAJHOW MaTeMATUKH (aKyiib-
TeTa KOMITBIOTEPHBIX TEXHOJIOTUH U puKiIagHoi Matematuku @I'6OY BO
«Ky6I'Vy», mpoTokon NelO ot 18.05.2023

Pexxum nocryma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya



https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya

14

Y4eOHO-METOAMYECKUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYyYaIOIIUXCS W3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTAMHU 3710poBbst (OB3) npegocrapistoTcs
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3[JOPOBBS U BOCIIPUATHS HH(POpMALIUU:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B MieyaTHOM (popme yBeIMUEeHHBIM HIPpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

— B re4atHoi (opme Ha si3bIke bpaitns.

Jjig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHo hopme,

— B (popMe IIEKTPOHHOTO TIOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B hopMe IIEKTPOHHOTO JIOKYMCHTA,

— B ¢popme ayaunodaiina.

JlaHHBIN MepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTa 00Y-
YAIOIIUXCS.

3.0bPA30BATEJIBHBIE TEXHOJIOI'MHU

C Touku 3peHMs IPUMEHSAEMBIX METOJIOB MCIIOJIB3YIOTCS KaK TPaAULIMOHHbIE HH(pOpMa-
LIMOHHO-OOBSICHUTEIIbHBIC JIEKYUU, TAK U UHTEPAKTUBHAs I0Jja4ya Marepuajia ¢ MyJIbTUMEINii-
HOU cucteMoil. KoMnbroTepHble TEXHOJOTMM B JJAHHOM Cllyyae O0ecledMBalOT BO3MOKHOCTh
Pa3HOIIJIAHOBOI'O OTOOpa)KEHMsI aJIrOPUTMOB U JIEMOHCTPALMOHHOrO MaTtepuaia. Takoe codera-
HUE I103BOJIIET ONTUMAJIbHO HMCIIOJIb30BaTh OTBEACHHOE BPEMs U PACKPBIBATH JIOTUKY U COAEP-
JKaHNE JUCLUIIIINHBI.

Jlekyuu npeicTaBiIAI0T COO0M cuCTeMaTH4YecKue 0030pbl TEOPUU ONTHUMHU3ALUH C TOfa-
4yel MaTepualia B BUJE NPe3eHTaIUM.

Jlabopamopnoe 3anamue 103BOJSET HAYYUTh CTYACHTA IPUMEHATh TEOPETUUECKHUE 3HA-
HUS TPU PELICHUH U UCCIIEJOBAaHUM KOHKPETHBIX 3a/1a4. JlabopaTtopHble 3aHATHS MPOBOJSATCS B
KOMITBIOTEPHBIX KJIaccax, MPHU 3TOM INpakTHKyeTcs: paborta B rpymmax. IToaxox pasbopa koH-
KPETHBIX CUTYallui IIMPOKO MCIIOJIB3YETCS KAaK MPENOAABATENEM, TAK U CTYJEHTaMU IIpU MPOBE-
JICHUH aHaJiu3a pe3yJbTaTOB CAaMOCTOSTEIbHON PabOTHI.

OrneHka caMOCTOATENbHONU pabOThl CTYAEHTOB MPOUCXOAUT 110 CPEICTBAM OLIEHKU MH]IU-
BHUIyaJIbHBIX OTBETOB U JOIOJIHEHUI HA 3aHATUAX 110 PACCMOTPEHHBIM TEMATHKaM.

33HHTI/IH, NMPOBOAUMBIE ¢ UCITOJIB30BAHUEM MHTECPAKTHUBHBIX TEXHOJIOTHi

Tabnuia 7. Paznensl IUCIUTIINHBL, H3y4aeMble B 1 cemecTpe.

KoauyecTBo yacos
Ne HaumeHnoBanue pa3aesios (Tem) BCero ay. HHTEPAKTHB-
4acoB HbIe Yachl
1 2 3 4
1. |BBexenue B aHanu3 20 4
2.  |Ilpenen uncnoBoOM NOCIEA0BATEILHOCTH 22 8
3. |lIpenen pyHKIMN 26 8
4.  |HenpepbIBHOCTH (YHKIIUHU 28 4
5. | AuddepenuupyemMocts GyHKINU 26 8
Hmozo no oucuunnune: 124 32

Tabnuia 8. Paznensr IUCIUTIIIMHBL, U3y4aeMbIe B 2 CEMECTpE.
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KosmnyecTBo yacoB
Ne HaumenoBanue pa3jaesoB (Tem) BCEro ayJ. HHTEePaKTHB-
4acoB HbI€ YaChl
1 2 3 4
1. |HccnenoBanue GyHKIMN 22 4
2. |HeonpeneneHHblil mHTErpan 30 8
3.  |OnpeneneHHbIil HHTETPAT 28 8
4.  |HecoOCTBEHHBIE HUHTETPAJIbI 18 4
5.  |[YwucioBble psibl 28 8
Hmozo no oucyunnune: 124 32

JItst 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIJist JTU1 ¢ HApYIIECHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlist Wil ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIMH C MCIIOJIb30BAHUEM DJICKTPOHHON TIOUTHI.

JlaHHBII TIEpeueHb MOKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Yy-
YJAFOIIIXCSI.

4. OueHo4yHbIe CPeACTBA /sl TEKYIIero KOHTPOJISA YCIeBaeMOCTH, IPOMeKYTOYHOI
aTTecTalliy 110 HTOraM OCBOCHHS JMCIHIIIHHbI

OrneHouHbIE Cpe/CTBA MpEAHA3HAYEHBI U1 KOHTPOJIA U OLIEHKH 00pa30BaTeNbHBIX J10-
CTH)KEHUH 00yJaromuxcsi, OCBOUBILKX MPOrpaMMy y4eOHOW JUCHUIUIMHBI «MeToabl onTUMHU3a-
LU,

OneHouyHbIE Cpe/ICTBa BKIKOYAET KOHTPOJIbHBIE MAaTEpUaIbl ISl IPOBEACHUS TeKYLIero
KOHTPOJISl B (OpME MHAMBUIYAIBHBIX CAMOCTOSITEIbHBIX 33JaHUA U NMPOMEKYTOYHON aTTe-
cTanuu B (hopMe BOIIPOCOB K IK3AMEHY.

OneHouHbIe cpeACTBa AJI MHBAJINOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 30pO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— MpH HEOOXOAMMOCTH MHBAIMJAM U JIUIAM C OTPAHUYEHHBIMUA BO3MOXXHOCTSMH 370PO-
Bb [IPEIOCTABIISAETCS JOMOJHUTEIHLHOE BpeMs JIJIsl IIOJrOTOBKU OTBETA HAa SK3aMEHE;

— MIPHU TIPOBEIEHUH NPOLETYPHl OLIECHUBAHUS PE3YIbTATOB 00YUEHHs] HHBAINIOB U JIUIL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKUX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX UHAMBHUIYaTbHBIMH OCOOCHHOCTSIMHU.

— IIpU HEOOXOAUMOCTH Il 00YJarOIIMUXCS ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37]0POBbSI
¥ WHBAJIMJOB MIpOIlelypa OLIEHUBAHUS PE3YyIbTaTOB OOYyUYEHMs MO JUCLHUILIUHE MOXET MpPOBO-
JTUTHCS] B HECKOJIBKO 3TaIlOB.

OrneHka ycrieBaeMOCTH OCYILLECTBIISIETCS 110 Pe3yJIbTaTaM:
BBITNIOJTHEHUSI TAOOPaTOPHBIX padoT;
OLICHKH, BBICTaBJISIEMOM IIPU Cjau€ MHANBUIYAJIBHBIX 33/JaHUM,
OLIEHOK KOJUIOKBUYMOB;
OTBETA Ha 3K3aMEHE.
3ayer B 1, 2-M ceMecTpax BBICTABJISIETCS 1O PE3yJbTaTaM BBITOJHEHHBIX KOHTPOJBHBIX
paboT, MHAUBUAYATbHBIX 33JJaHUN, KOJUIOKBUYMOB M TEKyIIed paboThl Ha J1a00paTOPHBIX 3aHs-



THUAX.

LIUHU:
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[Tpouenypa oueHuBaHUS PE3yabTaTOB OOYYEHHS HMHBAJIUAOB U JIMIl C OTPaHMYEHHBIMU
BO3MOYKHOCTSIMM 3[J0POBbsl 0 JUCHMIIIMHE (MOJIYJI0) IPELyCMaTpUBaeT NpPeAOCTaBlIeHHE UH-
dopmanuu B hopMax, aanTHPOBAHHBIX K OTPAHUYCHUSAM UX 3/10pPOBbS U BOCIIPHUATHS HHPOpMa-

Jlis mu1 ¢ HapyIIEeHUSIMU 3pEHUS:
— B IIe4aTHOU popme yBeTMUEeHHBIM HIpUdTOM,
— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.
Jlis i ¢ HapyIIeHUSIMH CITyXa:

— B miedaTHoi opme,

— B hopMe JIEKTPOHHOTO TIOKYMEHTA.
Jlis i1 ¢ HapyIIeHUsIMM OIIOPHO-/IBUTaTENIbHOTO arapara:

— B IIe4aTHOM (opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.
JlaHHBII nIepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTU OT KOHTUHI€HTa 00Y-
YarOIUXCA.

CprRTypa OLHCHOYHBIX CPEACTB AJIHA TeKleIeﬁ H l'lpOMe)KyTO‘IHOﬁ aTrrecranmum

KonTtponupyemsle pa3ieins (TeMbl)

Ko xontponupy-
€MOIl KOMIIETEH-

HanmenoBanue
OIICHOYHOTO CpE/ICTBA

n/n JUCIUTUTMHBL® 1uH (WM ee 4a- N IIpomexyTounas atre-
cTu) Texymuii KOHTPONb crams
1 | BBenenue B ananus OIIK-1.1 Tecm Bonpocsi x sxsameny -
22
[Ipenen uncnoBoit mocneno- OIlK-1.1, Tunosvie konmponv- | Bonpocwl k sx3ameny
2 | BarenpHOCTH OIIK-1.2 Hble 3a0ans 23-30
3 Hpe (SN (1)yHKI_lI/II/I OIlK-1.1, Tunoswvie koumponb- | Bonpocel k ax3ameny
OIIK-1.2 Hble 3a0anus 31-57
4 HenpepsiBHOCTH QyHKITUN OIlK-1.1, Tunogwvie koumponawb- | Bonpocwel k sKx3ameny
OIIK-1.2 Hble 3a0anus 58-71
5 | Auddepenunpyemocts OIlK-1.1, Tunosvie konmpons- | Bonpocwi k oxzameny 1-
byHKIIMU OITK-1.2 Hble 3a0anus. 23
6 Hccnenosanne (1)yHKI_[I/II7I OIlK-1.1, Tunoswvie koumponb- | Bonpocwl k ax3ameny
OIIK-1.2 Hble 3a0aHus, peule- 24-38
Hue Kelica
7 Heonpenenennslii uHTErpai OIlK-1.1, Tunogvie konmpoav- | Bonpocul k 9k3ameny
OIIK-1.2 Hble 3a0anus 39-48
8 OrnpeneneHHbI HHTErPAT OIlK-1.1, Tunogvie konmponv- | Bonpocul k 9k3ameny
OIlIK-1.2 Hble 3a0aHusl, peute- 49-60
Hue Ketica
9 HecobcTBeHHbBIE HHTETPATTBI OIIK-1.1, Tunosvie mecmogvie | Bonpocwi k sx3ameny
OIIK-1.2 3a0anus 61-65
10 YucnoBsle psiabl Ol1K-1.1 Tunogvie koumponb- | Bonpocwel k sk3ameny

Hble 3a0anUs

66-70

Iloka3aTeu, KPpUTEPHHU U LIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH UK

CooTBeTcTBHE NOPOrOBOMY YPOBHIO OCBOEHUSI KOMIETEHIIUH IIIAHUPYEMBIM pE3yibTa-

TaM OOYYCHHUS U KPUTSPHUSIM UX OlICHUBaHHMS (OI[CHKA: YI0BJIETBOPUTEIbHO /32a4TEHO):



OIIK-1

OIIK-1.1

OIIK-1.2

3namop

Ymemo

Braoemw

17

Cnocoben npumenams pynoamenmanvHvle 3HAHUA, NOTIYUEHHbLE 8 001aCMU
MamemamuyecKux u (uau) ecmecmeeHHbIX HAYK, U UCNOIb306AMb UX 6 NPO-
deccuonanvnoit deamenvnocmu

[Ipumensier GpyHnaMeHTaIbHbIEC 3HAHUS, TIOJYyYSHHBIE B 001aCTH MaTeMaTHUYECKUX
U (MJIM) €CTECTBEHHBIX HAYK IIPU IIOCTPOEHUH MOAEIEH B 3aJaHHON IIPEIMETHON
obnactu

[Tpumensier pyHnamMeHTaIbHBIC 3HAHUS, TOJyYCHHBIE B 00JIaCTH MaTEMaTHUECKUX
U (WJIM) eCTeCTBEHHBIX HAaYK IIPH BBIOOPE METOOB pellieHus 3a1au npogdeccuo-
HAJIBHOW JI€SITEIbHOCTH

OCHOBHBIC ITIOHATHS MAaTEMaTHYCCKOTO aHaIu3a, 0a30BbIe MeToAb I
JUUIsSL aBTOMATU3allX BBIYUCICHUHN, TPUHIMIIBI IPUMEHEHHUS YUCICHHBIX
METOJ/IOB M MAIIMHHOT'O O0YYEHUS B 3a/1a4ax ONTUMM3AIMU U aHATN3a
JTaHHBIX

Br10paTh MeToz 11 peleHus] KOHKPETHOM 3a/1aull MaTeMaTU4eCKOro
aHan3a, BU3yallM3UPOBATh PE3yJIbTaThl aHAIM3a ¢ HOMOIIb0 Python

OyHAAMEHTAIBHBIMU 3HAHUSAMU MAaTE€MaTUUYECKOr0 aHajau3a JJIsl Uc-
MOJIb30BAaHUA UX B MPo(ecCroHaANbHOMN 1eATeIbHOCTH. MeTo1aMu aBTo-
MAaTHYECKOM MPOBEPKU PEIICHUH ¢ Ucnoib3oBannem NN

CootBercTBHe 0a30BOMY YPOBHIO OCBOCHHSI KOMIICTCHIIMU IUIAHUPYEMBIM pE3yJIbTaTaM
00y4YeHHUs U KPUTEPHUSAM UX OILICHUBAHUS (OIIEHKA: XOPOIIO /3a4TEHO):

OIIK-1

OIIK-1.1

OIIK-1.2

3namo

Ymemo

Baaoemw

Cnocoben npumenams YyHOaMEeHmMAIbHbIE 3HAHUA, NOTIYUEHHbIE 6 001aCMU
Mamemamuyeckux u (uau) ecmecmeeHHblX HayK, U UCHOIb306aMb UX 6 NPO-
geccuonanvnoit 0eamenvnocmu

[Tpumensietr pyHIaMeHTaIbHbIE 3HAHUS, TOJIyY€HHBIE B 00J1aCTH MaTeMaTHYECKUX
1 (MJIM) €CTECTBEHHBIX HAYK IIPH MOCTPOCHUH MOAENel B 3aJaHHON IPEeIMETHON
obnacTu

[Ipumensier pyHnaMeHTaIbHbIE 3HaHUS, TIOJYyYEHHbIE B 001aCTH MAaTEMaTHUYECKUX
U (M) €CTECTBEHHBIX HAYK IPU BBIOOpE METOJIOB pElLIeHHs 3a1au Ipodeccuo-
HaJIbHOM JIESITEIbHOCTH

OcHoBHBIE OIIpeIeNICHUS U TEOPEMbI MaTeMaTHYeCKOro aHainu3a. bazo-
Bble IPUHIUIBI paboTel I HHCTPYMEHTOB /711 MaTeMaTUYeCKUX BbI-
YUCJIEHUI

I[OKEBLIB&TL YTBCPKACHUA, CHCI_[I/I(I)I/I‘-IHBIC JJIL MaTEMaTHYCCKOIO aHa-
JIn3a, BI)I6paTB MCTOJ JJIA pCUICHUA KOHerTHOﬁ 3aJa4u MaTeMaTudc-
CKOI'0O aHaJIM3a

Hassikamu paboTsl ¢ 6ubmnorekamu Python s 6a30BbIX BU3yasm3a-
LU, HaBbIKaMU UcIioab30Banus MU 11 yckOpeHUs BBIYMCIEHUMN.

CooTBeTCTBHE NIPOABHUHYTOMY VYPOBHIO OCBOCHHUA KOMHeTeHHI/II\/'I ITaHUPYEMBIM PE3YyJIbTa-
TaM 06y‘-IeHI/I${ " KpUTCPUAM UX OLICHUBAHUA (OI_ICHKaZ OTJIMYHO /3a‘lTeH0):

OIIK-1

OIIK-1.1

Cnocoben npumenams pynoamenmanvHvle 3HAHUA, NOTIYUEHHbLE 8 001aCMU
Mamemamuyeckux u (Uau) eCmecmeeHHbIX HayK, U UCNOIb306AMb UX 8 HPO-
teccuonanvnoit deamenvnocmu

[Tpumensier GyHIaMeHTaIbHBIC 3HAHUS, IOJTyYeHHBIE B 00JIACTH MaTeMaTHUECKUX
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1 (WIM) €CTeCTBEHHBIX HAYK MPH MMOCTPOCHUH MOJIEJICH B 3aJaHHOM NPEeIMETHON
obnacTtu

OIIK-1.2  IIpumenser ¢pyHIaMeHTaIbHbIC 3HAHUS, TOJIYYSHHbIE B 00JaCTH MaTEMaTHUYECKUX
U (MJIM) €CTECTBEHHBIX HAYK IPU BBIOOpPE METOJIOB PELICHUS 33aa4 Ipodeccuo-
HaJIbHOMU AESITeTbHOCTU

3namp I'my6okue TeopeTudyecKkrne OCHOBBI MaTEMaTUYECKOIO aHaJIM3a, METO/IbI
JI0Ka3aTeNIbCTBA TEOPEM, alllIPOKCUMALIMOHHbIE TEXHUKH (psabl Teitno-
pa, aCUMIITOTUYECKHE PA3JIOKEHUS)

Ymems Jloka3bIBaTh yTBEpPKICHUS, ClieU(pUIHBIE TSI MAaTEMaTHYECKOTo aHa-
J13a, BEIOpAaTh METOA VIS PELICHUs] KOHKPETHOH 3a/1a4l MaTeMaTH4e-
ckoro a”anu3a. CTpoUTh U aHAJIM3UPOBATh MATEMAaTHUYECKHE MOJIEIHU B
€CTECTBEHHBIX HayKaX U MH)KeHepuH. [IpoBoauTh aHanu3 peleHui.
[Tpumensitb MatemaTuueckuii ananu3 8 MU wim MO.

Bnaoemo CnocoOHOCThIO aAaNTUPOBATh TEOPETHYECCKUE 3HAHUS K PEaIbHBIM HH-
JKUHEPHBIM HJIM Hay4YHBIM TTpoOiemaM. HaBbikamu aHaIM3upoBaTh 3a-
Jla4l Ha CXOJAMMOCTbh, HETIPEephIBHOCTh. HaBbikamMu paboOThI ¢ MaTeMaTH-
YECKUMU MMAKETAMH, TEXHUKAMU BU3YyaJIM3alluy JAHHBIX C UCITOIb30Ba-
HueMm M.

TunoBbie KOHTPOJIbHBbIE 32JaHUS WJIH MHbIe MAaTepPHAJIbl, HE0OX0AUMbIE /1JIsl OlleH-
KM 3HAHUI, YMEeHUIi, HABBIKOB M (WJIH) ONBITA JAeATeJbHOCTH, XaPAKTEPU3YIOIIUX ITANbI
(popMupoBaHus KOMIIETEHIIMI B IIpolecce 0CBOCHUS 00pa30BaTeJIbHON MPOrPaMMBbI

4.1. IlepevyeHb NPUMEPHBIX 3aJaHHI 1JIS1 CAMOCTOATEJILHOM PadoThI
[{enbto caMOCTOSITENBHOM pabOThI CTYACHTA ABIISETCS YIyOleHne 3HaHUM, TOJIyYeHHBIX B

pe3yibTaTe ayJUTOPHBIX 3aHATUH. BpIpaGaThIBAalOTCS HaBBIKM CaMOCTOSITEIbHOH paboThL. 3a-
KPEIUISIFOTCS OIBIT U 3HaHUs, IOJyYEHHbIE BO BpeMs J1a00paTOPHBIX 3aHITUH.

4.1.1. O6pa3ubl KOHTPOJIbHBIX 3a1aHUH 110 J1a6opaTOPHBIM 3aHATHAM (1 cemecTp)

1. I[Toctpouts rpaduxu q)yHKuHﬁ'
1) y=|x+1+2x;2) y= ( 1) ;3) y=x+inx;4) y= arccos(lJ

2. IToctpouts (B 0HOM cucTeMe KOOPIUHAT) rpapUKy GYHKIUH y=x+1, y=e*.
3. Yka3ats (Tpadudecky) Ha TIOCKOCTH MHOKECTBO TOUYEK, KOOPANWHATHI x, y KOTOPBIX yHOBIIE-

TBOPSIFOT YCIOBUSAM: y>x?, y<x+2.
4. Haiitnt Han6oJiblee i HANMEHbIIICe 3HAYCHUsT QYHKIMHU y = In(x? — x + 2) Ha OTpe3Ke [0,4].
5. Haiitu npeaensl mociieoBaTeIbHOCTEH:

1) lim M 2) lim w 3) lim n :L/im 3 4) limvn?+n—-vn?+5,

n—» (n + 2)3 + (2 n)3 n—w (n + 3)| n—o 1 N>
5) n+(Inn)? : 6) :n2+2”.
fl‘l%f+(ln n)® R
6. Haiitu npenen GpyHkImii:
1) "m3x37 2) “mi; 3) jim _Y9x-3 3/9x -3 : 4) |m1+coszzx 5) fim VL x -1

oy ¥t _x 41 -1 2x* —x% -1 3 /2x+3-3 1 192 Hosm(n(x+2))

1
2x . 5 . 7 ~
6) tim (" ~1}75 7) imf 2sinx?)” 3 8) fim VX=X +1-L,
x—>0 X—0

x—1 In x
7.. UccnenoBarh Ha HEMPEPBIBHOCTH M MIOCTPOUTH ICKU3 Ipaduka HyHKIINH:



1) y(x) = (x| -Dsgn(x+1) 2). y(x):ﬁ—%; 3) yx)=exi-2;4) y(x):arctg(xij-

I
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13.
14.
15.
16.
17.
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20.
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22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
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+3
4.1.2. O6pa3usbl BoNpocoB K KoL1okBuymy (1 cemectp)

MmuosectBa Ha uncioBoi npsmoit (N, Z, Q). MppanuoHanbHOCTh Yncia \-"E .

[Tonsitue ceuenust MHOXKecTBa Q. [IpuMepsl ceueHUH.

VYnopsgoueHue BEIECTBEHHBIX Ynce. [IBe JIEMMBI.

[TpubnmxeHne ynces KOHEYHBIMH JECITUYHBIME JPOOSIMU.

HenpepsiBHOCTE MHOXecCTBa R. Teopema Jlenekunaa.

I'panu mHOXecTB. TouHble rpaHu. Teopema o cyliecTBOBaHMM TOYHOM rpaHu. OCHOBHOE
CBOMCTBO TOYHBIX I'paHEH.

OrpaHu4eHHbIE U HEOTPaHUYEHHBIE YMCIIOBBIE ITociieoBareabHocTU. [lonarue. Ilpumepst .
beckoneuHo GosblIre 1 OECKOHEYHO Majlble IOCIe0BaTeIbHOCTU. CBSA3b MEXYy HUMH.
OcHoBHbIE CBOWCTBA 0.M. ITOCIIEA0BATEIBHOCTEN.

Cxopsmuecs uyucnossle nocnenoBareabHocTy. [Honstue. [Tpumepsl. Pacxogumocts.
Teopembl 0 €TUHCTBEHHOCTH Npeesa U 00 OrpaHUYEHHOCTU CXOASILENCS TOCe10BaTeNb-
HOCTH.

ApudmeTnueckre CBOMCTBA MPEAEIOB MOCIE10BATEIILHOCTEMN.

Teopemsl 0 IpeneIbHOM IIEPEXO/E B HEPABEHCTBAX IS IIOCIEA0BATEIbHOCTEN.

[Tpu3HaK CXOAMMOCTH MOHOTOHHBIX IIOCIIEA0BATEIbHOCTEH.

ITpyHIMII BIIO’KEHHBIX OTPE3KOB.

Yucno e.

[TonsiTHe TOAIIOCIIENOBATEIBLHOCTH. JIEMMBI O CXOOUMOCTHU IOCIENOBATEIBHOCTH U €€ MO -
IIOCJIEI0BATEIbHOCTEN.

Jlemma 0 BbIIETIEHMH MOHOTOHHOM IOJIIOCIIEA0BATENBHOCTH.

[TpenenbHbIE TOYKU NOCIEI0BATEIBHOCTH, CBSI3b C YACTUYHBIMU NpEIeTIaMu.

Teopema bosbriano-Beiiepiurpacca.

CnenctBust u3 Teopems! b.-B. ( 3 nemms).

Teopema b.-B. 111 HeorpaHM4eHHON OCIEA0BATEIBHOCTH.

®yHaameHTanpHble nociuenosarenbHoctu. [Ipumepst. Kpurepuit Kommn.

Onpenenenue npeaena Gynkuu B Touke o Komu, o I'eitne. [Ipumepsr.
OKBHUBAJICHTHOCTD OIpeienieHui npenaena ¢pynkuuu no I'eitne u no Komu.
OnuoctopoHHHE Npenesl PyHKIuU B Touke. Teopema. [Ipumepsr.

Jpyrue Buab! npeaenoB QyHKIMM - B TOUKE, HA OECKOHEYHOCTH.

Apudmernueckue cBoicTBa npezenoB GyHKuu. [IpenenpHplil mepexoa B HEpaBEHCTBAX.
IlepBbIil 3aMeUaTeNbHBIN IPEae.

BTtopoii 3aMeuaTenbHbli Ipeet.

CpaBHeHne 0eCKOHEYHO MaJbIX QyHKIMI. CBOHCTBA SKBUBAJIEHTHBIX 0.M. (.

[Tonstue pyHKIMHU, HETPEPHIBHOM B Touke. OrnpeneneHusi, IpuMepsbI.

HenpepsiBHOCTh QyHKIHI y=C, X, Pn(X), Pn(X)/Qm(X), TpuroHoMeTpruveckux (GyHKITHA.
Teopema 0 HEMPEPHIBHOCTH MOHOTOHHOM (DYHKITHH.

HenpepsiBHOCTH croxHON ¢yHKIMU. ClieACTBUS U3 BTOPOTO 3aMeyaTeIbHOro npezena.
IlepBas Teopema bonbrano-Kommn.

Bropas reopema bonbuano-Kommn.

Teopema 00 yCTOWYMBOCTH 3HAKa HETIPEPHIBHOM (PYHKLINU.

JlemMa O JIOKanbHOM OrpaHMYeHHOCTH HempepbiBHON ¢yHkuuu. [lepas Teopema Beiiep-
niTpacca.

Bropas Teopema Beliepirpacca.

4.1.3. IlepeyeHb BONPOCOB, KOTOPbIE BLIHOCATCS Ha IK3aMeH B 1 cemecTpe

1. Muosxectsa Ha uncioBoit mpsmoii (N, Z, Q). UppannoHanbHOCTh unciaa/2 .

2.
3.

[Tonsitue ceuenust MHOxecTBa Q. [IpumMeps! ceueHui.
YnopsanoueHne BENeCTBEHHBIX Yncell. [[Be TIeMMBI.
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[TpubmmkeHre yrcen KOHEYHBIMU JECSITUYHBIMU JPOOSIMH.

HenpepriBHOCTh MHOKECTBA R. Teopema [lenexunna.

I'panu MHO)ecTB. Tounble rpaHu. Teopema O CylIeCTBOBAHMM TOYHOW rpaHu. OCHOBHOE
CBOMCTBO TOYHBIX I'PaHEMN.

OrpaHvyYeHHbIE U HEOTPAaHUYEHHBIE YUCIIOBBIE ITocnenoBareabHOoCTH. [lonsaTue. Ilpumepsr .
Beckoneuno 6opime 1 6€CKOHEUHO MaJIble OCIEeI0BATENbHOCTH. CBA3b MEXKy HUMH.
OCHOBHBIE CBOMCTBA 0.M. IIOCJIEA0BATEIBHOCTEM.

Cxopsmuecs uncioBble nocnegoparesbHocTu. [lonstue. [Ipumepst. PacxonumocTs.
Teopembl 0 €TUHCTBEHHOCTH Mpefesia U 00 OrpaHUYEHHOCTH CXOJSILIEHCS MOocie10BaTelNb-
HOCTH.

ApudmeTnueckre CBOMCTBA MPEAesioB MOCIeI0BATEIbHOCTEH.

Teopemsl 0 MpeIeIbHOM IIEPEXO/IE B HEPABEHCTBAX IS IOCIIEA0BATEIbHOCTEN.

[Ipu3Hak cXOAUMOCTH MOHOTOHHBIX ITOCJIEI0BATEIBbHOCTEM.

[TpyHLMI BIO’KEHHBIX OTPE3KOB.

Yucno e.

[TonsiTve moAMOCIEA0BATEILHOCTH. JIEMMBI O CXOUMOCTHU IOCIIEI0BATEIBHOCTH U €€ MO/~
MIOCJIEI0BATEIbHOCTEN.

Jlemma o BbIJIETIEHUM MOHOTOHHOM MOJIIOCIIEA0BATEIbHOCTH.

[IpenenbHbIE TOUKU OCAEAOBATEIBHOCTH, CBS3b C YACTUUHBIMU IIPEICIaMU.

Teopema bosbiiano-Beiiepiurpacca.

CnenctBust u3 reopems! b.-B. (3 nemmsbl).

Teopema b.-B. 111 HeorpaHM4eHHON OCIEA0BATEIBHOCTH.

@dyHnaMmeHTalbHbIe NTocsieioBaTeabHOCTH. [Ipumepsl. Kpurtepuii Komn.

Omnpenenenne npenena Gyakuuu B Touke 1mo Komm, mo I'efine. [Ipumepsr.
DOKBUBAJCHTHOCTH OIpeieieHuii npeaena gynkuuu mno ['eitne u no Komru.
OpnHocTopoHHHME Tpesensl GyHKIMU B Touke. Teopema. [Tpumepsl.

Jpyrue Buasl penenoB pyHKINHU - B TOUKE, HA OECKOHEUYHOCTH.

Apudmerndeckue cBoicTBa mpeesnoB GyHKIuH. [IpenenbHblii nepexos B HEpaBEHCTBAX.
IlepBbIil 3aMeyaTENbHBIN MIPEIE.

Bropoii 3ameqaresbHbIi Ipeael.

CpaBHeHue 0eckoHeuHO MalbIX (pyHKIMN. CBOMCTBA SKBUBAJIEHTHBIX 0.M.(.

[TonsTue QyHKIMM, HENMPEpBIBHOH B Touke. Onpenenenus, NpuMephl.

HenpepsiBHOCTH hyHKIIHIT y=C, X, Pn(X), Pn(X)/Qm(X), TpruronoMeTprueckux GpyHKIHHA.
Teopema 0 HENPEPHIBHOCTH MOHOTOHHON (DYHKIINH.

HenpepeiBHOCTh criokHON (yHKIUU. CeICTBUSA U3 BTOPOTO 3aMeUYaTeIbHOIO IIpeiera.
ITepBas Teopema bonbrano-Komm.

Bropas Teopema bonpriano-Konm.

Teopema 00 ycTOIUMBOCTH 3HAKa HETPEPHIBHOM (DYHKIHH.

JleMMa o JOKaIbHOW OTpaHWYEHHOCTH HempepbiBHOUW (yHKmH. [lepBas Teopema Beiiep-
nirpacca.

Bropas Teopema Beitepmrpacca.

HenpepsiBHOCTH 00paTHO# QyHKIMHU. Teopema.

Touku pa3pbiBa, UX Kiaccudpukauus. [Ipumeps.

PaBHOMepHas HenpepbIBHOCTH QyHKIUU. [ToHATHE, MpMepBI. CBS3b ¢ HENPEPHIBHOCTHIO.
Teopema KanTopa.

ITonsTue nmpousBoaHoi. Ee reoMeTpuuecKuii CMBbICIL.

I[TpousBoaHbIe oT GYHKIMIA: Y=C, Y=X, Y=X", SinX, cosX, a*,10g,X.

OpnHocTopoHHME TPOU3BOAHBIE. CBSI3b C CYIIECTBOBAHUEM IIPOU3BOJHOM.
Huddepennmpyemocts GyHKIIMU B TOUKE. [[Ba ompeiesieH s, UX SKBUBAJICHTHOCTD.

Ces3b Mexay nuddepeHIupyeMOCThI0O U CYIIECTBOBAaHUEM MPOU3BOIHON, Mexay mudde-
PEHLIUPYEMOCTBIO M HEMPEPBIBHOCTHIO.

[Tonsitue muddepennuana Gpynxmun. ['eomerpuueckuii cMmpica quddepeHimaa.
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[TpuGnmxeHHbIEe BEIYUCIICHUS MTPU TToMotnu qud depennuana.
[TpousBoHAS CYMMBI, Pa3HOCTH, IPOU3BEICHUS, YACTHOTO.
[TpousBognas obpatHoi ¢GyHkiuu. [Ipon3BogHbIe 00pAaTHBIX TPUTOHOMETPUUECKUX (PYHK-
1107078

[Tpon3BoHAs CIOKHON (YHKIIUH.

Jlorapudmmueckas mporu3BoIHAS.

WNuBapuantHocTh hopmbl muddepenuana 1-ro nopsaka.
Bospacranue (yObiBanue) pyHkuuu B Touke. Teopema.

Teopema depma.

Teopema Posns.

Teopema Jlarpanxa, cieACTBUS U3 HEE.

Teopema Komn.

[Tpon3BoIHBIEC BBICIIKUX MOPSIAKOB JUISl 3JIEMEHTAPHBIX (YHKITHIA.
®opmyina Jleitbanna.

Huddepenunansl BEICIIUX TOPSAKOB. HeMHBapHaHTHOCTH UX (OPMBI.
[Tapamerpudeckoe audpepeHnnpoBaHue.

PackpriTue HeonpeaenenHocreit Buaa 0/0 no npasuiny Jlonutans.

PackpbiTHe HeonpeeneHHocTell Bua ©° /%0 o npasuy Jlonurais.

PackpbITHe pa3In4HbIX BUI0B HEONPEAEICHHOCTEH.

®opwmyna Teiinopa ¢ octatkoM B popme [1eano.

®opmyna Teiinopa ¢ octatkom B popme Jlarpamxka. @opmyna MakiIopeHa.

Orenka ocratka popmysnsl Teitmopa.

Paznoxenue no ¢popmyne MaxsiopeHa i 3J1eMEHTapHbIX (QYHKIIMHA.
[TpubnmxeHHbIe BEIYUCIEHHS TpH ToMoInu Gopmyibl Teitnopa.

Beruucnenue npenenos npu nomouu ¢popmysst Telnopa.

Teopembl 0 MOHOTOHHOCTH AU PepeHnpyeMoi pyHKINH.

Touku skcTpemyma auddepeHpyeMoit GyHKIHH.

HeobOxonnMoe ycinoBHe TOUKH JIOKAJbHOTO 3KCTpeMyMa. 1-e€ 10CTaTO4YHOE YCJIOBUE TOYKH
JIOKQJIBHOTO 3KCTPEMYMA.

2-¢ TOCTATOYHOE YCIIOBHE TOYKH JIOKAITBHOTO SKCTPEMyMa.

JlokanbHbIl 3KcTpeMyM HeauddepeHunpyemMoit GyHKIUY.

Hampasnenue Beinmykioctu rpaduka pyHkuuu. JloctaTouHOE yCI0BHE BBHITYKIOCTH.
Touxu nepernda. Heobxoaumoe ycnoBre TOUKU neperuoa.

1-e u 2-e nocTaTOUYHBIE YCIOBUS TOYKU IEperuoa.

3-€ I0CTaTOYHOE YCJIOBUE TOUKU IKCTpEMyMa, TOUKU Ieperuoa.

AcuMnToTHI rpaguka QyHKIUH.

OOmas cxema uccienoBaHust QyHKIIMM U TIOCTpOEHUE rpaduka.

4.1.4. O6pa3ubl KOHTPOJIBHBIX 3aaHUI 10 JIAG0PATOPHBIM 3aHATHAM (2 ceMecTp)

1. Ucnionb3ys onpeseneHie HailTh IPOU3BOIHYIO (D)YHKIIUHU:
1) y:4x+i B TOUKE Xx=2; 2) y=e* BTOUYKE x=1; 3) y=sin2x B TOUKE x=%-
X

2. Haiitu nmpou3BOHYIO GYHKIUU:

1) y=VX+yx+Jx ; 2) y:ln[x+\/x2+1j; 3) y:arctgl+xi4) y = xv1-x? +arcsinx.

1-x

3. lokazaTh MpUOIMKEHHYIO (DOPMYITY

X
Va'+x~a+——1
na

A€ a>0 U |x| MaJI [10 CPABHEHUIO C a.

4. Jloka3aTb HEPABEHCTBO

a a

X* —y* <ax“*(x-vy),
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e a>1M1 x>y>0.
5. Jloka3aTb HEpAaBEHCTBO

jsin x —sin y| <[x—y|-
6. Jloka3zaTh HepaBeHCTBa

a-b a-b
In— )
a b

TaC a>b>0.
7. JlokazaTth HEPABEHCTBO

e >1+x,
opu x=0.
8. JlokazaTth HEpaBEHCTBO

sinx<x,

pu x>0.
9. Onpez[enmb HpOMe)KyTKI/I MOHOTOHHOCTH (B CTPOTOM CMBICTIE) CACAYIOUINX (QYHKIUH:

1) y=
10. HCCHGI{OB&TB Ha 3KCTpeMyM CeAyOmUX (HyHKIIHM:
Dy=x-x);2) y=xa-x°:3) y=x1-%*;4) y=|xi-x.
11. TIpoBecTH HEOOXOAUMBIEC HCCIETOBAHUS U TIOCTPOUTD 3CKHU3BI IPahUKOB CIETYIOMNX (PYHK-
LUN:

3 X
1) y-X :1; 2) y=-%2; 3) y_InX 4) y=xarctgx; 5) y=@+2x)e™

X X X

12. HaiiTi MHOKECTBO 3HAYEHHH CIAEAYIOMMX (QYHKIMI HA YKa3aHHBIX MPOMEKYTKAX:
1) y :3,/(X+3)X2 ) (— 2,+oo).

13. HaﬁTH I/IHTeraJIBI
3- de 3) J-

=xe*; 5) y=xInx; 6) y=x+sinx.

;6) 2

Cos (x 5)
14. HaI/ITI/I WHTErPAJIbL:

1) j dx,2)jtg xdx; 3) j

15. HaI/ITI/I VMHTErPAJIbL:
:|_)I xdx 2) jsm xdx: 3) JIn X dx 4) Ie*dx _
1+4 1-e*

16. HaI/ITI/I I/IHTeraJIbI

X2

; 4
+\/x 1 )J(l—x)mdx

1 2 2) X -3 4

)j x2 2x+2 )I X1 )Ix +x+1dX )j,/5+x X2

17. HaiiTu unTerpansi:

1 fﬂ ; 2)| xdx ; 3) | dx_
x-2)(x+5)  Tx+)(x+2)(x+3) 41

18. Haiitn MHTETrpaIIHI:

1 dx 2 dx -3 x2
)I3+2f ”1+Jﬁ’ )I\/ﬁdx

19. Haiitu uHTErpasl:
1) | xcos xdx ; 2) sz Inxdx; 3) Jarctgxdx ; 4) [ xe™dx-
20. Haiitu nHTETpaHI:

1) f smx dx, 2) fco xdx 3) f 4) ['sin 5x cos xdx -

21. HaI/ITI/I WHTETPaJIbI:
1) [sinxe*dx; 2) [ dx_. 3) [In? xdx-
1+¢*
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22. Ina gynkuuu f(X) =X Ha OTpe3Ke [01] MOCTPOUTH UHTETPAbHYIO CyMMy PuMaHa 1 cyMMBbI

HapOy, pa3dbuBas 3TOT OTPE30K Ha TPU PABHBIX OTPE3Ka.
23. HaliTu onpeiesIeHHbIC HHTETPAJIBIL:

1) }xll—xdx; 2) ][sin xdx 5 3) ]rcos xdx 4) Tsin 2xdx -
0 0 0 -

24. Haiitu onpenieneHHbIe HHTETPAIbI:
13) |
- avx+1

25. Haiitu ruioniaap 0061acTi OrpaHUYEHHOM NPSAMBIMUA x=-2, x=-1, y=0 U rpadukoM QyHKINUN

dX14)j

z ) 1

1) Txcosxdx, 2) [ de _
0 pe’ +e 1x(1+|n x)

y=x*-2x+3.

26. Haiitu rutomanp o61acTu orpaHUYeHHON rpadukaMu GyHKIMN y=x2 U y=2—x.

27. Haiitu nomazap o61actu orpaHuueHHON TpapukaMu QyHKIHUH y=sinx, y=x U y=r7—X.

o o 2 2
28. Haiitu tutomane 061acTi OrpaHHYESHHOM JUTUTICOM L2+L2 -1
a~ b

Ilposepaemvie Komnemenyuu Komnaekcom npakmuueckux 3aoanuii: OINK-1
4.1.5. O6pa3upl BONPOCOB K KOJUIOKBUYMY (2 cemecTp)

1. Teopembl 0 MOHOTOHHOCTHU AU(HEepPEeHIUPYEMON PYHKIIUH.

2. Touku 3xcTpemyma quddepeHupyeMoid (yHKIHH.

3. HeoOxoaumoe ycioBUE TOYKU JIOKAJIBHOTO AKCTpeMyMa. 1-e I0CTaTOYHOE YCIOBHE TOYKH
JIOKaJIBbHOTO KCTPEMyMa.

4. 2-e 10CTaTOYHOE YCJIOBHE TOYKH JIOKAILHOTO IKCTPEMyMa.

5. JlokanbHbIH 9kcTpeMyM HeauddepeHunpyemMoit GyHKInH.

6. Hanpasienue BoimykiiocTd rpaduka GyHKIuu. JlocTaTouHOE YCIOBUE BHITYKIOCTH.

7. Touku nepern6a. HeoOxomumoe ycnoBre TOUKHU nieperuoa.

8. 1-e u 2-e nocTaTOYHBIC YCIOBUS TOYKU MEeperuda.

9. 3-e mocTraToyHOE YCIOBHE TOYKH HKCTPEMYyMa, TOUKH Meperuoa.

10. Acumnrotsl rpaduka GyHKIHH.
11. O6mas cxeMa ucciaeaoBaHusi GyHKIMH U IOCTPOCHUE rpaduka.

4.1.6. IlepeyeHb BONPOCOB, KOTOPbI€ BLIHOCATCS HA IK3aMeH BO 2 ceMecTpe

1. Teopembl 0 MOHOTOHHOCTH JAu(hepeHITupyeMoi HYHKIIHH.
2. Touku 3xcTpemyMa quddepeHIpyeMoid GyHKIHH.
3. HeoOxoammoe ycioBHEe TOYKH JIOKAJTBHOTO SKCTpeMyMa. 1-€ TOCTaTOYHOE YCIIOBHE TOYKH

JIOKaJIbHOTO 3KCTpEMyMa.

4. 2-e IOCTaTOYHOE YCIOBHE TOYKH JIOKAFHOTO IKCTPEMyMa.

5. JlokanbHbIl 3KcTpeMyM HeauddepeHunpyemMoit GyHKIUH.

6. Hanpasnenue BeimykiiocTr rpaduka QyHKIuN. Jl0CTaTOuHOE YCIOBUE BHITYKIOCTH.

7. Touku nepern6a. Heo6xomumoe ycioBue TOUKH neperuoa.

8. 1-e m 2-e OCTaTOUHBIC YCIOBUS TOYKH IEPETHOA.

9. 3-e mocTtaToyHOE YCIOBUE TOUKH HKCTPEMYyMa, TOUKH Neperuoa.

10. AcummroTsl rpaduka QyHKIHH.

11. OGmas cxema uccienoBanus QyHKIUU U IOCTpOeHUE rpaduka.

12. TlonsTHE IEpBOOOPA3HOI M HEOIPEEIEHHOTO HHTETpaa.

13. CpoiicTBa HeonpeaeNeHHOI0 HHTErpaa.

14. Tabnuna UHTErPasIoB.

15. Metoj 3aMeHbl IEPEMEHHOM B HEONPEIETICHHOM UHTETpaIe.

16. MeTo MHTErpUPOBAHUS IO YACTSIM.

17. Panimonaneuble ¢yHkiuu. [IpaBuibHble W HempaBuwibHble Japobu. MHTerpupoBaHue
3JIEMEHTAPHBIX APOOCH.
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Merton HeorpeieIeHHBIX KO3 (QUITUEHTOB.
Ba
— En
ax+bg, ax+b.,—
Boluncienre HHTErpaioB BUAa =] R(x (—) an)dx.
p 8 f {: "Nex+d ! ’(cx+d] )
WurterpupoBanue quddepeHupyeMsrx Onanomos. [ToncranoBku Yeopimena.

[ToncranoBku Dinepa.

HHTerpupoBanue TPUrOHOMETPUYECKUX BBIPAKECHUN.

HuTerpupoBanue UppaloOHaIbHOCTEN IPU IIOMOIIHA TPUTOHOMETPUUYECKUX I10JCTAHOBOK.
[TonsiTue onpenesneHHoro uHrerpana. ['eomerpuueckuii cmpicia. OrpaHUYEHHOCTh UHTETPU-
pyembix GyHkumid. Oyaknus Jupuxie.

Cymmbr [lapOy. Ux cBoiicTBa, (2 TeMMBI).

Teopema 0 CyleCTBOBaHMM OIIPEIEICHHOIO MHTErpaa.

WHTErpupyeMOCTh HENPEPHIBHON (DYHKIIHUH.

HuTerpupyeMocTh pyHKIMU UMEIOLIeH KOHEYHOE YMCIIO TOUEK Pa3phIBa.

CBolicTBa UHTETPAJIOB, BhIpa’kaeMble paBEHCTBAMU. TeopeMa 0 CpeiHEM.

CBolicTBa UHTETPAJIOB, BBIPA)Ka€MbIE HEPABEHCTBAMM.

OnpeneneHHbI UHTETPAJl C IEPEMEHHBIM BEPXHUM IPEJEIIOM.

HenpepbiBHOCTD, AU PepeHIUPYEMOCTb.

OcHoBHas GpopMylia HHTErPAITbHOTO UCYHCIICHUSI.

MeTtoz 3aMeHBl IEPEMEHHOM B ONIPENEICHHOM UHTETpaJIe.

dopMyiia UHTETPOBAHUSA 110 YaCTAM B OIPEACIICHHOM HHTErpae.

[Tonstue nnomanu. Ksagpupyemsie GUrypsl U X CBOUCTBA.

Boruncnenue miomazei miuockux ¢Guryp (1u1st 1€KapTOBbIX U MOJSIPHBIX KOOPIUHAT).
Beruucnenue 00bEMOB Tell IpU MOMOLIH ONPEAETICHHOT0 HHTErpaa.

[TonsiTue ;uMHBI 1yru. BeipaxeHue JUIMHBI 1yTH IPU TIOMOILM ONPEAEIECHHOI0 HHTErpaa.
Huddepenuman gyru.

MexaHnuyeckne NPUII0KEHUS ONPEACIICHHOIO HHTErpaa.

Brruncnenue niomaay noBEpXHOCTH BPAILCHHUS.

dopmysa NpSMOYroJbHUKOB MPUOIMKEHHOTO BBIYMCIEHUS ONPEAEIEHHOTO HHTErpasa.
dopMyna Tpanenui.

®opmyna CuMmricona.

Hecob6cTBenHbIi nHTErpai nepBoro poja. [lonarue, cxoaumocts. [Ipumepsi.

CgoiicTBa HECOOCTBEHHBIX HHTETPaJIOB 1-ro poja.

Kpurepuii cxonuMocTu HeCOOCTBEHHOTO MHTErpana 1-ro poaa.

[TpusHak cpaBHEHHUs [1sl HECOOCTBEHHOT0 MHTErpaia 1-ro poaa.

[TpenenpHBIN NpU3HAK CpaBHEHMS U1 HECOOCTBEHHOTO MHTErpaa 1-ro pona.
HecoOcTtBennblit unrerpan 2-ro poaa. Ilonarue, cxogumocts. [Ipumepsr.

CBoiicTBa HECOOCTBEHHBIX MHTETPAJIOB 2-TO POAA.

Kputepuii cxoqumocTu HeCOOCTBEHHOT'O HHTETpalia 2-ro poja.

[Tpu3Hak cpaBHEHUS sl HECOOCTBEHHOT'O MHTErpajia 2-ro poja.

[TpenenbHBIN TpU3HAK CPaBHEHUS U1 HECOOCTBEHHOT0 MHTErpajia 2-ro pojaa

Yucnossle pabl. [loHsATHE, CXOOAUMOCTD YMCIOBOIO Psiia, IPOCTENIINE CBOMCTBA YMCIOBBIX
PSIOB.

CX0IMMOCTb YHCIIOBOTO psiia MU OTOPAaChIBAHUHM KOHEYHOTO YHCia €ro 4jieHoB. CBOHCTBO
OCTaTKa YMCIIOBOTO CXOJSAIEroCs psa.

Heo6xoanmMoe ycioBre CXOAUMOCTH YUCIIOBOTO psJa.

Kpurepuit Komm cxogqumocTn 4nciaoBoro psjaa. ['apMoHnyecknii ps.

Heo6xoanmoe u 10cTaToyHOE YCIOBUE CXOJMMOCTH 3HAKOIOJIOKHUTEIBHOTO YHCIOBOTO Psi-
Ja.

[Tpu3Hak cpaBHEHMS CXOAUMOCTH 3HAKOIIOJIOKHUTEIBHOTO Psaa.

[TpenenbHbIN IPU3HAK CPABHEHUS CXOJUMOCTH 3HAKOIOJIOKUTEIBHOIO Psa.

[Tpusnak [lanmamOepa cX0AMMOCTH 3HAKOTIOJIOKUTEILHOTO PA/a.

[Tpusnak Koy cxoaMMOCTH 3HAKOMOI0KUTEIBHOTO PAIA.
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65. HTerpanbHblil IpU3HAK CXOJUMOCTH 3HAKOIIOJI0KHUTEIBHOTO YUCIOBOTO psfa.

66. CxoIuMOCTh 3HaKOYepeayroIerocs: uucioBoro psna. [Ipusnax Jleiibnuma.

67. AGcomoTHas ¥ HEaOCOIOTHAS CXOJUMOCTh YHCIIOBBIX PSIOB.

68. Teopema Pumana o nepecTaHOBKE 4WICHOB HEAOCOIIOTHO CXOSIIETOCS YUCIOBOTO Psijia.
69. Teopema Koy o nepecraHOBKe WIEHOB a0COIIOTHO CXOJSILErOCs YUCIOBOIO psfa.

70. ITpuznak AGens-Jlupuxiie cXxoIuMOCTH 3HAKOIIEPEMEHHOTO YHCIIOBOTO PA/Ia.

4.2 Metoanueckue MaTepualibl, ONpeaesiiomme Npoueaypbl OHeHUBAHUS 3HAHUIA,
YMeHUii, HABbIKOB U (MJIM) ONbITA JeATEJbHOCTH, XapaKTepU3yIuX 3Tanbl GopMUpoBa-
HHUSI KOMIIETeHIH

MeTtoauyeckue peKOMEHIalUH, ONpeesdomue Npouelypbl OeHHBaHUs Ha JK3a-
MeHe:

[Ipouenypa npomeXyro4HoM aTTecTalyd IPOXOAUT B COOTBETCTBUU C IlonoxkeHueM o
TEKYyILEM KOHTPOJIE U TPOMEXYTOUHOI arTectanuu odydatomuxcst PI'BOY BO «KyoI'Y».

HtoroBoii (opmoii KOHTpOJIE CPOPMHUPOBAHHOCTH KOMIETECHIMH y O0y4aromuxcs IO
JTUCLHUIUIMHE sBJsieTcs 3k3aMeH. CTyneHThl 00s3aHbl ClIaTh SK3aMEH B COOTBETCTBUU C pacluca-
HUEM U Y4€OHBIM IIJIAaHOM.

DOC npoMeKyTOUHOM aTTECTallMM COCTOMT U3 BOIIPOCOB K 9K3aMEHY U PE3yJIbTaTOB Te-
KYIIETO KOHTPOJIA.

DK3aMeH 10 JUCLMIUIMHE MpecielyeT 1elb OLIEHUTh padoTy CTYAEHTa 3a Kypc, Mojyde-
HUE TEOPETUYECKUX 3HAHUN, UX IMPOYHOCTh, PA3BUTHE TBOPUYECKOIO MBIIIJIEHUS, IPHOOpETEHNE
HaBBIKOB CaMOCTOSATENbHON padOThl, YMEHHE NMPUMEHSTH MOJYyYEHHbIE 3HAHUS JUIS PELICHUS
IIPaKTUYECKHX 3a]1a4.

dopma NpoBeIeHNs PK3aMEHA: YCTHO.

DK3aMeHaTOpy NPEAOCTaBISAETCS MPABO 3aJaBaTh CTYIEHTaM JOIOJIHUTEIbHBIE BOIPOCHI
10 Bcel yueOHOU IporpaMMe AUCIUIIITUHBI.

Pesynbrar cpaum sK3amMeHa 3aHOCUTBHCS IPENOAABATENIEM B DK3aMEHALMOHHYIO BEIO-
MOCTb U 3a4ETHYIO KHHKKY.

OneHuBaHUE YpOBHS OCBOEHUS AMCLMILIMHBI OCHOBBIBAETCS HA KA4YE€CTBE BBIMIOJHEHUS
CTYJIEHTOM 3aJIaHUM TEKYIEro KOHTPOJISI K OTBETOB HA BOIIPOCHI IK3aMEHa.

Kpurtepun oneHuBaHus pe3yibTaTOB 00y4eHHUs

Onenka Kputepun olleHHBaHHUS 10 SK3aMEHY

Bhicokwuii ypo- OLIHKY «OTIMTHO» 3aCIYXHBA€T CTYJIEHT, OCBOMBILIMHN 3HaHUA, yMe-
BOHE Sy HYsl, KOMIICTEHIMY ¥ TEOPETHIECKAH MaTepHall 6e3 npoOenoB; BHIIOJ-
(oTimuHO) HUBLINKM Bce 3aJjaHusl, IPEeIyCMOTPEHHbIE Yy4eOHBIM IUIAaHOM Ha BBICO-

KOM KayeCTBEHHOM YPOBHE; NPaKTHUYECKUE HABBIKH MPOPECCHOHATBHO-
ro MPUMEHEHHsI OCBOCHHBIX 3HAHUN C()OPMUPOBAHBI.

Cpennuii ypo- OLICHKY «XOpOILIO» 3aClly’)KMBA€T CTYIAEHT, IPAKTUYECKU IIOJHOCTBHIO
BEHb «4» OCBOMBIIMM 3HAHMS, YMEHUS, KOMIIETEHIINA U TEOPETUUYECKUN MaTepu-
(xopor110) a1, yueOHbIe 3aJ]aHHs HE OLCHEHbl MaKCHUMAaJbHBIM YHCIOM OaijoB, B

OCHOBHOM C()OPMHUPOBaJ MPAKTUYECKUE HABBIKHU.
IToporoselii OLICHKY «yIOBIIETBOPUTEIILHO» 3aCIIY’KUBAET CTYJEHT, YACTUYHO C IIPO-

YPOBEHB «3» OenmaMi OCBOMBILWN 3HAHUS, YMEHUS, KOMIETEHLIUN U TEOPETHUECKUN

(ynoBnerBopu- MaTepHual, MHOTHE ydeOHble 3ajjaHus MO0 He BBINOIHWI, JUOO OHH
TEJIBHO) OLICHEHbI YHUCJIOM O0auioB OJU3KMM K MHUHHUMAalIbHOMY, HEKOTOpHIE

NPAaKTUYECKHE HAaBBIKU HE C(HOPMUPOBAHBI.
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MuHUMANIBHBIA | OLEHKY «HEYAOBJICTBOPUTEIHHOY 3aCTyKHBACT CTYACHT, HE OCBOMBILHIHA
YPOBEHb «2» 3HAHMS, YMEHHS, KOMIIETCHIIMH M TEOPETUYECKUI Marepual, ydeOHbIe
(HEeYHOBIETBO- | 3aJaHUS HE BBIIOJHUWI, TPAKTUYECKHE HABBIKM HE C(HOPMHUPOBAHBEI.
PHUTEINIBHO)

Kpumepuu oyenueanua no zauemy:
«3aumenoy: cmyoeHm 6iadeenm meopemuyecKuMU 3HAHUAMU N0 OAHHOU OUCYUNIUHE, 3HAem
OCHOBHble NOHAMUA U MemOoObl, OONYCKAem He3HauumenbHbie OWUOKU, CmyOeHm ymeem npa-
BUNLHO 0OBACHAMb MAMEPUAl, ULTIOCMPUPY e20 NPaKmudecKUMU npumepamu .

«He 3aUMeHO»:. Mamepua He YC80eH WU YCBOeH YACMUYHO, CIYOeHm 3ampyOHsAemcs npuge-
cmu npumepuvl N0 OUCYUNIUHE, 0080bHO OCPAHUYEHHbIU 00beM 3HAHUL NPOSPAMMHO20 Mame-
puana.

O1eHOUHBIE CpesICTBA AJIsl HHBAIUJOB U JIUL] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3]10pO-
BbsI BBIOMPAIOTCS C yUYETOM MX MHIANBUAYAIBHBIX IICUXO(U3NIECKUX OCOOCHHOCTEH.

— [IpY HEOOXOMMOCTH MHBAJIUAAM M JIMLIaM C OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbs [IPEIOCTABIIAETCS JOIOJIHUTEIBLHOE BPEMsI ISl IIOJTOTOBKU OTBETA HAa dK3aMEHE;

— [IPU NPOBEJICHUH MPOLEAYPbI OLICHUBAHUS PE3YyIbTaTOB O0YyYCHHsI MHBAINUIOB U JIULL C
OTrpaHUYEHHBIMHU BO3MOXHOCTSMHU 3/10pPOBbs MPEAYCMATPUBAETCSA HUCIIOJIb30BAHUE TEXHUUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIIbHBIMA OCOOEHHOCTSIMH;

— IIpY HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSMU 3/10POBbSI
U MHBAJIMJOB IpOIle/lypa OLIEHUBAHUS PE3yJIbTaTOB OOyUYEHMs MO AUCLUILIMHE MOXET IPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.

IIponienypa oneHMBaHUs PE3yJIbTATOB OOYYEHMs MHBAIMIOB U JIUIL C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMHU 3/10pOBbsl 1O AMCHUILIMHE (MOIYJIO) MpeaycMaTpUBaeT NpPEJOCTaBIE€HUE WH-
dopmanuu B hopmax, aAanTUPOBAHHBIX K OTPAaHMYEHUSAM UX 3710pPOBbS M BOCHIPUATHUS HHPOpMa-
IUH:

JUtd nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B ieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe 2IIEKTPOHHOI O TOKYMEHTA.

JUig au1 ¢ HapyIIeHUsIMH OIIOPHO-JBUTAaTEIbHOTO almapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTUHTEHTa 00Y-
YAIOIIUXCS.

4.3. MeToanyecKue yKa3aHUs M0 OPraHU3alHH BHIYHCIHTEIbHO HHPPACTPYKTYPHI

YciaoBust npUMeHeHHs
— Kypc paccunran Ha ctynenToB 1-ro roga ooyuenus (1,2 cemectp).
— Hamnumne nocryna k BeraucautensHbIM pecypeam (GitLab, Yandex DataSphere, cpe-

na Matlab).

— Paspaboransl 1abopaTopHble paboTHI;
— HWndpactpykrypa mist mpuéma 3amau (gitlab, CI/CD) cormacoBana ¢ 1abopaTopHBIMU
paboTamu.

Heaun, 3a0aum u o:kugaeMble pe3yabTaThl
[{enu opraHu3anuyu BEIYUCIUTEILHON HHPPACTPYKTYPHI:
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—  J1aTh Ha4yaJIbHOE MpezcTaBieHue o padore B IT nunppactpykrype (IpuyduTh MOJI30BATh-
Csl TUTOM, JUpYyter-HoyrOykamm).
3aauu npenojaBaTes:
— Opranuzanus peructpanuu ctynaeHToB B Google Colab u Yandex DataSphere
— Co3nanue yueTHBIX 3alluceii cTyaeHToB B gitlab Bysa;
— GitLab Runner;
— Palora Hax mabIOHHBIM PEMIO3UTOPUEM JIAOOPATOPHBIX PadoT;
— Hanucanue uHCTpYKUUY U1 CTYZEHTOB.
OsxugaeMble pe3yabTaThl CTYJACHTOB:
- HavajpHOE mpencTaBicHue o padore B IT undpactpykrype.
Iopsinok peanuzanuu
3amaga Nel: Opranuzanus peructpanuu ctyneHToB B Google Colab n Yandex DataSphere
3amaya Ne2: Co3anue yueTHBIX 3anuceid cTyaeHToB B gitlab Bysa
3amaua Ne3: GitLab Runner.
s Bemmonnenust CI/CD naiinnaiina 6su1 HacTpoeH GitLab Runner Ha ynanéHHoi BupTyanbHON
mamuHe ¢ OC Ubuntu 24.04.
[TocnenoBarenbHOCTh HACTPOMKHU BKIIKOYAJIA CIEAYIOLIHE LIaru:
e Hacrpoiika cuCTeMbI — YCTaHOBKA HEOOXOIMMBIX KOMIIOHEHTOB, TakuX, kak Docker.
e VYcranoBka GitLab Runner mo opunmanbHO HHCTPYKIHH.
e Peructpanus Runner nns yactHoro cepsepa GitLab.
3anmaua Ne4: PaGora Ha mabIOHHBIM PEMIO3UTOPUEM JTA00PaTOPHBIX padoT
OTOT PENno3UTOPUI CITYKUT OCHOBOM Il BCEX HOBBIX JIAOOPATOPHBIX 3a/laHUM U COAEPIKUT
NPEIHACTPOCHHYIO CTPYKTYpY npoekTa u Cl-xkondurypanuu.
KntoueBble (hailnbl 1 UX Ha3HAUYEHUE:
.gitlab-ci.yml — ocnoBHoii koHbUTYpanmonnsiii ¢aiin CI/CD. Onpenensiet cpeay Bbl-
nonHeHus (06pa3 Docker), komaHb! 47151 COOPKH.
Dockerfile — ¢aitn ans 3amycka gokep-o0opasa.
3anaua NeS: Hanmcanue MHCTPYKIUM [T CTYACHTOB
README.md — MHCTPYKIIMU K UCIOJIb30BAHHUIO IIA0JOHHOTO PETIO3UTOPHSL.
Bcest ctpykTypa MakCMMalIbHO a/alTUPOBaHA /sl KONMPOBAHUS CTYyIE€HTaAMU M MHUHMMH3a-
IIUH [TOpOTa BXO0/1a TP BBITIOJTHEHUH JIA00PATOPHBIX

4.4 Metoanyeckue yKa3aHHusl M0 OPraHU3alMU Ja00paTOPHBLIX PadoT Mo AUCHUILINHE
"MaremaTnyeckuii anaau3"
VYcnoBust IpUMEHEHUS:
- Kypc paccuutan Ha cTyneHTOB 1-ro roga o0y4yeHus.
- Texandeckoe obecriedernne Python.
Henn, 3axa4m 1 o’kHIaeMble Pe3yabTATHI
Hemu:
- 3aKperneHue TEOPETUIECKNX 3HAHUN Ha MPAKTHKE.
- Pa3BuTre HaBBIKOB pelIeHNs KOHKPETHOW 3a/1a4M MaTEMaTUYECKOIO aHaIn3a.
- [TonroroBka K pelIEHUIO PEATIbHBIX 33J1a4 B HHIYCTPHH.
3anaun:
1)O6ecneunTh CTYACHTOB CTPYKTYPUPOBAaHHBIMHU J1a00OPaTOPHBIMU pabOTaMHu.
2) TIpemocTaBUTh TOCTYII K HEOOXOAMMOMY IMMPOrPaMMHOMY 00ECIICUEHUIO.
3) Opranu3oBath NPOBEPKY M OOPATHYIO CBS3b MO BHIITOJHEHHBIM PabOTaM.
Oxunaemple pe3yabTaThl:
- YMeHMe IPUMEHATh MAaTEMaTUYECKUI aHAIU3 Ha IIPaKTHKE.
- HaBbiku paboThl ¢ si3pIKamMH TporpaMMupoBanusi: Python,.
- OnbIT peleHus: MpakTUYECKUX 3a7ad MaTeMaTHYECKOTO aHaIM3a B PAa3TUUYHBIX
OTpacCIIsIX.
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IMopsinok peanuzanmu.

3amaua Nel OGecniedeHre CTyI€HTOB CTPYKTYPUPOBAHHBIMU JIAOOPATOPHBIMU pabOTaMH.

1) OmnpezencHue TEM:

- Brruucnenue npenenoB GyHKIUH

- Hccnenoanne GpyHKIN HA HEMPEPHIBHOCTh U TOUKH Pa3phIBa.

- HccnenoBanue (yHKIMIA C TTOMOIIBIO TIEPBOX U BTOPOM MTPOU3BOIHOM

- [IpuMeHeHne MPOU3BOJHOM JIJIsl PEIICHUs] ONTUMU3AMOHHBIX 33]1a4.

- [Toctpoenue rpadukoB GYHKITUH C TOMOIIBIO TPOU3BOTHOM

- [TpunoskeHus HHTETPAJIOB: BBIUMCIICHHE TUIOLIaiel, 00BEMOB, JJIMHBI KPUBOI

- UYucneHHble METO/Ibl UHTETPUPOBAHUS.

- [Tpumenenue psiioB AJis AU NPUOIM>KEHHBIX BHIYUCICHUM.

- Hcnonp30BaHne MaTEMATUYECKOTO aHAJIN3a B MH)XKEHEPHBIX M HayYHBIX 3aJa4ax

2) Pa3zpaboTka 3amanmii:

- ITomaroBeie HTHCTPYKIIMH.

- KoHTpoJibHBIE BOITPOCHI.

Pa3zpaborka 3aganmuii qis jgadoparopHoii padorsl «IlocTpoenne rpagukoB QyHK-
Uil ¢ MOMOIIbLIO TPOU3BOIHOM.

Lenv: oceoumsv uccredosanue GyHKYUll ¢ NOMOUWBIO NPOU3BOOHBIX U HAYYUMBCA CMPO-
umo epaguxu GyHxkyui

TlomiaroBele HHCTPYKIIUU

[ar 1 Haiitu obnacts onpenenenus GpyHKuuu

[[Tar 2 BblYMCIUTE NEPBYIO MPOU3BOJHYIO M ONPEAEIUTh MHTEPBAJIbl BO3pacTa-
HUs1/yObIBaHUS, TOUKH SKCTPEMyMa

[lTar 3 BblYKCAUTE BTOPYIO HIPOU3BOJHYIO U OIPENEIUTb HHTEPBAJbl BBITYKJIO-
CTH/BOTHYTOCTH M TOUKH Ieperuda

[lar 4 Ha ocHOBe AaHHBIX MOCTPOUTH IpaduK (PYHKIMHU C OTMETKAMH (TOYKU IKCTpe-
MyMa, TOYKHU Iepernda, aCUMITOT), a Takke Ucnoib3ys Python.

ITar 5 Cnenats aHamus.

Bapuanrtsl Bonnpocos

1. Kaxk onpenenuts siBIs€TCA U TOUKA MAKCUMYMOM WJIM MUHUMYMOM
2. Kax BTOpast nponsBoaHas BiusieT Ha popmy rpaduka
3. B 1yem npeunmymiectBo ucnonb3oBanus Python u unctpymentoB MU mist moctpo-

eHus TpauKOoB.

Kpurepuu onenku

Omauyno: TlomHOE BBIIOTHEHUE BCEX IIaroB, MPOBEIECHNE aHAIN3a U OTBETHI HA BCE BO-
MIPOCBHI.

Xopowo: TloiHOE BBITIOJIHEHHE BCEX IIIaroB, HO HECKOJIBKO M3 HUX JIOMYCKaOT HEOOJb-
1IMe OMUOKH, TPU OTBETAX HA BOMPOCHI MMOYUYECHbI HE3HAUNTEIbHBIE 3aMEYaHHUS.

Yooenemsopumenvno: BBITIONHEHBI BCE IIaru, HO HECKOJIBKO IIAaroB UMEI0 3HAYUTEIb-
HbIe OMIMOKH, YCTpaHSIEMBbIMH B IMpOLlecCe MpHeMa 3a/ayl, Py OTBETaX Ha BOIPOCHI MOTy4YeH
pAI 3aMEUYaHuM.

Heyooenemsopumenvro: HeBbIIOTHEHNE KITFOUYEBBIX STAIOB.

3) Nenepanmst THAMBUAYATBHBIX 33129 TPU HEOOXOIUMOCTH.

3anmaga Ne2: [IpegocraBieHue 1ocTyna K HEOOXOAMMOMY MIPOTPAMMHOMY 00€CTICYEHUIO.

1.Ycranoska I10:

SI3BIKY TTporpaMMupoBanus: Python

3amaua Ne3: Opranuzamus TpOBEpKH U OOPATHON CBSI3U IO BHIMIOJHEHHBIM pa0oTaMm.

1. ABTOMaTH3UpOBaHHAs IPOBEPKA:

FOHUT-TECTBHI U151 OLIEHKU KOPPEKTHOCTH KOJ1a.

2.Pyunas npoBepka:

AHanu3 OTYETOB U BBIBOJIOB CTYJIEHTOB.

3.00parHas CBsI3b:
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Paz6op ommboK 1 peKOMEHAAINY TI0 YITYUIICHHIO.

4. IHopsi10K NPOBEPKH KOPPEKTHOCTH

Yek-uCT A7 IPOBEPKH J1aO0OPaTOPHBIX padoT:

1.BeimonHeHue 3a1aHui:

I'paduk moctpoeH BepHO

2.0T1uer:

Onucanue MoJHOTO UCCIeA0BaHUs (PyHKIUN

Amnanus pe3yiapTaToB

3. CBOEBPEMEHHOCTh

Pabota caenana B ycTaHOBJICHHBIH CPOK

Kpurepuu onenku:

Omauyno: TlomHOE BBHIIOIHEHUE BCEX 33/1aHUH, KAUeCTBEHHBIN IpadMK U UCCIIEOBaHUE,
OTYeT.

Xopowo: HeznauuTenpHble HEAOYETHI B UCCIEA0OBAHUN UIIM OTYETE.

Yoosenremsopumenvro: BeillonHEHBI 0a30BbIE 33/IaHUS, HO C OITUOKAMH.

Heyooeremsopumenvro: Kputuieckue ommOKH WM HEBBITIOJHEHUE Pa0OTHI.
4.5. MeToguyecKkue yKa3aHusi 0 OPraHU3aluH NPOEKTHOM /1esiTeJIbHOCTH
YciaoBust npUMeHeHHs

— Kypc paccuutan Ha ctynentoB 1-ro roga odyuenus,

— OOmiee Bpemst Ha IPOEKT — He OoJiee 16 yacoB Ha KaXJA0ro CTyACHTA.

— Hwmeetcs poctyn K kelicaM MHAYCTpUAIbHBIX MAPTHEPOB; €CTh BO3MOXKHOCTD ajarnTa-

I[UU KEHCOB ISl CTYIEHTOB MIEPBOTO Kypca.

Hesnn, 3a1aun 1 0’kugaeMble pe3yabTaThl
[{enu opraHu3anuu BEIYUCIUTEIBLHON HHPPACTPYKTYPHI:
- JaTh Ha4yallbHOE MPEJACTaBICHUE O peabHBIX 337a4aX, PEIIaeMbIX C OMOIIBIO MaTeMa-
TUYECKOTO aHaJIM3a U BO3HUKAIOLIUX MpodsieMax.
3amaun npenojaBaTes:
— cOop KeicoB MHAYCTPUAIBLHBIX TAPTHEPOB;
— cOop keiicoB npenojaBarenel NpakTUKOB U JabopaTopuil B By3e;
— (opmupoBanue T3 Ha MPOEKT HA OCHOBE KEICOB;
— pa3paboTka CUCTEeMBI yuéTa pe3yIbTaToOB IPOEKTa B UTOTOBON 3K3aMEHALIMOHHOM OlIEHKE
O>xujiaeMble pe3ysbTaThl CTYJCHTOB:

-~ HaAYaJbHOE TPEJCTABICHHE O pealTbHBIX 3a/ayaX, pEIMIaeMbIX C MOMOIIBIO
MaTeMaTHYeCKOro aHalu3a U BO3HHUKAIOMIMX Mpo0sieMax, TOTOBOE pPELICHHE C
000CHOBaHMEM BbIOOpa METO/IA, IPE3EHTAIHS PE3YJIbTATOB.

IHopsiaok peanusanuu:
1. Ilpumep npoekra:
Tema: OnTuMH3aNUs YKIOHOB KPOBJIM Yepe3 aHAJIN3 POU3BOAHBIX.
3ananue:

— Paspaborarb anropuT™M mNOHMCKAa ONTHMAJIBLHOTO yIJla HAKJIOHAa KPOBIU IyTEM
BBIYUCIICHHSI TTPO-M3BOAHON (DYHKIIMM CYMMAapHBIX 3aTpar M HaXOXJICHUS TOYECK
MHUHUMYMa.

- Kpurepun onenku:

- DddexTuBHOCTD pelieHusl.

- KauecTBo K012 M OTYETHOCTH.

ITopsinok NpoBepKH KOPPEKTHOCTH:
Yek-nucr:

- Habop kelicoB HHIYCTpUATBbHBIX TAPTHEPOB — 3 IIT

- Hanuuue peno3uropus ¢ KOAOM.

— 3ammTa npoekTa (Mpe3eHTalus, OTBETHl Ha BOIIPOCHI).
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5.YYEBHO-METOAUYECKOE U HNH®OPMAIHOHHOE OBECIIEYEHHUE
YYEBHOU JTUCIUIIJIMHBI

5.1 YueOnasi iurTeparypa
OcHoBHas IuTEpaTypa:
1. Kynpssues, JI. JI. Kypc MaremaTideckoro aHanmsa [ DJIEKTPOHHBIN pecypc] : yueOHUK st

6akamaBpoB : B 3 1. T. 1 / JI. 1. KynpsBues. - 6-e u3zn., nepepad. u goi. - M. : FOpaiir, 2024. -
703 c. - https://urait.ru/book/kurs-matematicheskogo-analiza-v-3-t-tom-2-v-2-knigah-kniga-1-537699

2. Kynpssues, JleB JImutpueBny. Kypc Maremarnyeckoro aHaiausa : yueOHUK It OaKanaBpoB :
y4eOHUK I CTYJI€HTOB BY30B, O0yUaIOIIUXCsl 10 €CTECTBEHHOHAYYHBIM U TEXHUYECKHUM
HarpaBjeHusM U crienuanbHocTsM. T. 1/ Kyapssues, JleB JImutpuesud ; JI. 1. Kynpssues ;
Mock. pusuko-texH. u-T (I'oc. yH-T). - 6-¢ u3a. - Mocksa : FOpaiit, 2019. - 703 c. - (bakanasp.
bazoBerii kypc). - ISBN 9785991618076. 50 .

3. Kyapssues, JI. 1. Kypc maremarnyeckoro ananusa [ DIeKTpOHHBIN pecype] : y4eOHUK ISt
OakanaBpoB : B3 1. T. 2, xu. 2 / JI. /1. KyapsBues. - 6-¢ uzn., nepepad. u gor. - M. : FOpaiir,
2024. - 323 c. - https://biblio-online.ru/book/085ABC9E-507F-4FC7-BCD7-661681AA3382.

4. Kynpsisues, JI. 1. Kypc maTremaruueckoro ananusa [ DJIeKTpOHHBINA pecypc]| : yUeOHHK st
OakamnaBpoB : B3 1. T. 2, ku. 1 / JI. 1. Kynpssues. - 6-e u3n., nepepad. u goi. - M. : FOpaiir,
2024. - 396 c. https://urait.ru/book/kurs-matematicheskogo-analiza-v-3-t-tom-1-509733 Kyxapss-
ues, Jles JImurpueBnd. Kypc MaremaTtudeckoro aHanusa : y4eOHUK JJIsl OaKaaaBpoB : yUeOHHUK

JUIsl CTYZIGHTOB BY30B, 00y4aroIIKXCsl 10 €CTECTBEHHOHAYYHBIM U TEXHUYECKUM HalpaBJICHUSIM
u criemansHocTaM. T. 2 / KyapsiBues, JleB Jmutpuesuu ; JI. JI. Kyapssues ; Mock. ¢usuko-
texH. uH-T (['oc. yH-T). - 6-€ u31. - Mocksa : FOpaiit, 2019. - 720 c. - (bakanap. bazoBsrii
Kypc). - ISBN 9785991618939. 50 mir.

5. Kanaiinuna, 'anuna BennamuuoBHa (Ky6I'Y). Marematuueckuii ananus. [penenst. Hempe-
peIBHOCTE: yuebHoe nmocooue / I'. B. Kanaiinuna, H. M. CeunoBa ; M-Bo 00pa3oBaHus U HAyKH
Poc. ®enepanuu, Kybanckuii roc. yH-1. - Kpacnoaap : [KybaHckuii rocyjapcTBEHHbIH yHUBEp-
curet], 2018. - 114 c. : wi. - bubnuorp.: c. 113. - ISBN 978-5-8209-1495-9 :70 1.

JU11 OCBOEHUS JUCLMILIMHBI NHBAJIUAAMH U JINLAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSAMHU
3/10pOBbS UMEIOTCS U3JIaHUS B 3JIEKTPOHHOM BHUJIE€ B AJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAX
«Jlanp» 1 «OpaiiT».

JlonoJiHUTE/IbHASA JINTEPATYpA!

1. COopHuUK 33724 IO MaTEeMaTUYECKOMY aHAIHN3Y [ DNEKTPOHHBIN pecypc] : yaeOHoe mocobue.
T. 1 : Ilpengen. HenpepoiBaocTh. Juddepermmupyemocts / JI. JI. Kynpssues [u ap.]. - M. :
OU3SMATIINT, 2010. - 496 c. - https://e.lanbook.com/book/2226#book name.

2. COOpHHK 3a/1a4 [0 MaTeMAaTHYECKOMY aHaJIN3y [ DNeKTpOHHBIN pecypc] : yueOHoe mocolue.
Towm 2 : Unrerpanst. Paast / JI.JA. Kyapsasues [u ap.]. - Mocksa : ®uzmaraut, 2009. - 504 c. -
https://e.lanbook.com/book/2227#book_name.

3. COopHUK 33724 IT0 MATEMaTHIECKOMY aHATU3Y [ DIIEKTPOHHEIN pecypc] : yaeOHoe ocooue.
Towm 3 : dynxnun Heckoabkux nepemennsix / JIJI. Kynpssues [u ap.]. - MockBa : ®uzmat-
aut, 2003. - 472 c. - https://e.lanbook.com/book/2220#book_name.

4. ®uxrenrousl, . M. Kypc nuddepeHnunanbHOro 1 HHTErpatbHOTO HCUUCTICHUS [ DIIeKTPOH-
HbIH pecypc] : yaeOnuk : B 3 1. T. 1 / @uxrenronsi I'. M. - CII6. : Jlanb, 2018. - 608 c. -
https://e.lanbook.com/book/100938#authors.
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5. @uxrenronsi, ['. M. Kypc auddepeHnnanbHOro 1 HHTErpaaIbHOTO UCYUCICHUS [ DIEKTPOH-
HbIH pecypc] : yueOHuk : B 3 1. T. 2 / @uxrtenronsu I'. M. - CII6. : Jlans, 2018. - 800 c. -
https://e.lanbook.com/book/104963#authors.

6. Kirillova, E.; Kovalenko, A.; Urtenov, M. Study of the current—voltage characteristics of

membrane  systems  using  neural  networks.  AppliedMath 2025, 5, @ 10.

https://doi.org/10.3390/appliedmath5010010,

7. Anand Subramoney, et al. Efficient recurrent architectures through activity sparsity and sparse
back-propagation through time / Published as a conference paper at ICLR 2023, Koudepenuu
A* https://openreview.net/forum?id=EIUrNM9U8c#discussion

5.2. llepuoguyeckne U3IaAHUNA:
1. bBasel nanubeix komnanuu «Mcet Beroy http://dlib.eastview.com
2. DOmnexrponnas oubimmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. NuTepHeT-pecypchl, B TOM 4HCJ/Ie COBpeMeHHbIe MpodeccuoHalbHble 6a3bl JaH-
HbIX U HHOPMALMOHHbIE CIPABOYHbIEC CHCTEMbI
Onexmpounno-oubaruomeynsvie cucmemol (Ib6C):
. DBC «FOPAWT» https://urait.ru/
. OBC «YHUBEPCUTETCKA 51 BUBJIMOTEKA OHJIAVIH» www.biblioclub.ru
. OBC «BOOK.ruy https://www.book.ru
. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpogpeccuonanvivie 6azvl OAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/
3. ScienceDirect www.sciencedirect.com
4. Kypuanst uznarenscrsa Wiley https://onlinelibrary.wiley.com/
5. Hayunas snekrponnas oubmmoreka (HOB) http://www.elibrary.ru/
6. IloTHOTEKCTOBEIC ApPXUBBI BEAYHIUX 3allaJHBIX HAYYHBIX KYPHAJIOB Ha Poccuiickoit
mwiargopme HayuHbIX )xypHamoB HOMKOH http://archive.neicon.ru
7. HantmonaneHas 3leKTpoHHas OMOIMoTeKa (JOCTym K DIeKTPOHHOW OMOIHOTEKe Arccep-
tarmii Poccuiickoii rocynapcrBenHoi oudaunoreku (PI'B)_https://rusneb.ru/
8. IIpesunentckas oubmmnorexa um. b.H. Enpumna https://www.prlib.ru/
9. Dnexrponnas koswtekius Okcdopackoro Poccuiickoro ®onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10.Springer Journals https://link.springer.com/
11.Nature Journals https://www.nature.com/siteindex/index.html
12.Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13.Springer Materials http://materials.springer.com/
14.zbMath https://zbmath.org/
15.Nano Database https://nano.nature.com/
16.Springer eBooks: _https://link.springer.com/
17."JIekropuym TB" http://www.lektorium.tv/
18.YuuBepcuterckas nHpopmarmonnas cuctema POCCHUS http://uisrussia.msu.ru
HHd)OpMaI/;MOHHble CnpaeovHble cucmemaul.
1. KOHcyHLTaHT Ilmoc - CIIpaBOYHas IpaBoBad CHUCTCMa (,[[OCTYH 0 JIOKAJILHOU CETH C
KOMITBIOTEPOB OUOINOTEKH )
Pecypcuvl c60600H020 docmyna:
1. AMepuKkaHCKast maTeHTHas 0a3a ganHbIx http://www.uspto.gov/patft/
2. [TonHble TEKCTHI KaHAACKUX quccepranuii hitp://www.nlc-bnc.ca/thesescanada/

O wWwNPE
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3. KubepJlenunxka (http://cyberleninka.ru/);

4. MuHHCTEpPCTBO HayKM W BeIciiero  oOpasoBanusi  Poccuiickoit ~ ®enepanyu
https://www.minobrnauki.gov.ru/;

5. ®enepanbublii nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/;

6. Uadopmanmonnas cuctema "EamHoe OKHO JocTyma K oOpa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7.Emunas  koutekuus — mudpoBBIX  00pa3oBaTeNbHBIX  pecypcoB  http://school-
collection.edu.ru/ .

8. ®enepabHbIi HeHTP HHPOPMAIIMOHHO-00pa3oBarenbHbIX pecypco (http:/fcior.edu.ru/);

9. IIpoekT I'ocynapcTBEHHOr0 MHCTUTYTA pycckoro sizbika uMeHu A.C. Ilymxkuna "O6paso-
BaHue Ha pycckom" https://pushkininstitute.ru/;

10.CpaBouHO-uH(popManuoHHbIH optan "Pycckuii si3p1k" http://gramota.ru/;

11.Cnyx0a TeMaTHYECKHX TOJIKOBBIX clioBapeit http://www.glossary.ru/;

12.CnoBapwu u >Hnmkioneauu http://dic.academic.ru/;

13.06pazoBarenbHbIi mopran "Yyeba" http://www.ucheba.com/;

14.3akoHonpoekT "OO6 ob6pasoBanuu B Poccuiickoit ®enepauuu". Bomnpocbl M OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

Cobcmeennbie 21eKmpoHHble 00pazosamenvHvle U UHGOpMayuoHuvle pecypcewl Kyol'y:

1. Cpena MonyspHOTO AMHaMU4eckoro odoydenus http://moodle.kubsu.ru

2. baza y4eOHBIX TUTAHOB, y4E€OHO-METOUYCCKIX KOMILUIEKCOB, MyOIHKauii U KoH(pepeH-
ui http://mschool.kubsu.ru/

3. bubnmoreka mHGOPMAITMOHHBIX pecypcoB Kadenpsl WHPOPMAIMOHHBIX 00pa3oBaTeNb-
HBIX TexHosorui http://mschool.kubsu.ru;

4. DnexkTpoHHbIi apxuB gokymenToB KyoI'Y_http://docspace.kubsu.ru/

5. DnektpoHHble 00pa3oBaTeNibHbIe pecypchl Kadeapsl HHYOPMAIIMOHHBIX CHCTEM U TEX-
HoJoruit B oOpazoBanun Kyol'Y u Hayuno-meronuueckoro xypHana "HHIKOJIBHBIE I"O/IbI"
http://icdau.kubsu.ru/

6. Metoguyeckue ykazaHus AJ1s1 00y4aroluXcs M0 OCBOCHUIO TUCHUTIINHBI

Ilo kypcy npenycMOTpeHO IPOBEAEHHUE JIEKIMOHHBIX 3aHATHI, HA KOTOPBIX IAETCs OC-
HOBHOW TEOpPETUYECKUN MarepHall, JabOpaTOPHBIX 3aHATUH, MMO3BOJISIONIMX CTYIEHTaM B IOJI-
HOW Mepe 03HAKOMUTBCS C IOHATUAMM JIUCLHUIUIMHBI 1 OCBOUTHCS B PEILICHUM NPAKTUYECKUX 3a-
nad. BaxHelmumM 3Tanom Kypca sIBisieTcs caMocTosiTeNnbHasi padota. Llenbto camocTodTenbHoM
paboThl OakanaBpa sBIIsETCS yIiayOJieHHe 3HaHUH, TOJIyYeHHBIX B Pe3yJIbTaTe ayAUTOPHBIX 3aHs-
TU. BpipabaThIBatoTCS HaBBIKM CaMOCTOSITENBHON pabOoThl. 3aKpeIIsioTCs ONbIT U 3HAHUS, MO-
Jy4YEeHHBIE BO BpeMs Ja0opaTOpHbIX 3aHATUH. CaMocTosTebHast paboTa CTYJEHTOB B X0/1€ U3Yy-
YEHUS TUCUUIUIMHBI COCTOUT B BBIIIOJIHEHUU WHJMBUIYaJIbHBIX 33JaHUN (OTYET B AJIEKTPOHHOMN
¢dopme), TOArOTOBKU TEOPETUYECKOr0 MaTepHajia K Ja0opaTOpHBIM 3aHSTUSM, HA OCHOBE KOH-
CIIEKTOB JIEKIUH U y4eOHOM JIUTepaTyphl, COTJIACHO KaJleHAAPHOMY IJIaHY ¥ MOJTOTOBKU TEOpe-
TUYECKOT0 MaTepuaia K TECTOBOMY OIIPOCY, 3a4€Ty M SK3aMEHY, COTJIaCHO BOIPOCAM K 3K3aMe-
HY.

VYkazanus no opopMIEHUIO padboT:

- paboTa Ha 7a00PAaTOPHBIX 3AHATHUAX BBINOJIHSIETCSA 32 KOMIBIOTEPOM B KOMIBIOTEPHOM
KJ1acce;

- opopmileHnEe HHIUBUAYATbHBIX 3aJaHUI (OTYETOB) XKeJlaTelnbHO B Bue (dailinoB B (op-
mare word.

Htorom camocrosTenbHON paboThl CTY/IEHTA SIBISIETCS OTYET, B KOTOPOM Ha OPUTHMHAIb-
HOU TabiMIle MCXOMHBIX JAHHBIX CTYJEHT CaMOCTOSTENIBHO IMPOBOJAUT aHAJIM3 JIaHHBIX BCEMHU
U3Yy4EHHBIMH B paMKax Kypca METO/IaMH M, NMPECTAaBIAET €ro Ha MPOBEPKY B MIEKTPOHHOM BH-
ae.
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[TpoBepka MHAWBUAYAIBHBIX 3alaHUI IO TeMaM, pa300paHHBIM Ha JIAOOPATOPHBIX 3aHsI-
THUSX, OCYIIECTBISIETCS Yepe3 HEeIt0 Ha TeKyIeM J1ab0paToOpHOM 3aHSATHH, THOO B TEUCHHUE He-
JIeITU TIOCJIC 3TOTO 3aHATHS HA KOHCYJIbTAIHH.

Jlyis pa3bsiCHEHUS] HETIOHSATHBIX BOTPOCOB JIEKTOPOM M aCCHCTEHTOM €KEHEIETbHO MPO-
BOJISAITCS] KOHCYJIBTAIINHU, O BPEMEHH KOTOPBIX IPYIIIbI U3BEHIAIOTCS 3apaHee.

B ocBoeHWW MUCHUTUIMHBI WHBATUAAMH U JIUIIAMH C OTPaHUYCHHBIMU BO3MOXHOCTSMU
3I0pOBBsl OOJBIIOE 3HAYCHUE MMEET WHIWBHIyabHas ydeOHas paboTa (KOHCYJIbTAIMH) — JI0-
MOJTHUTEIBHOE Pa3bsICHEHUE YUeOHOTO MaTepurana.

WNupuBuyanbHbIE KOHCYJIBTAIMU TIO MPEAMETY SIBISIOTCS BaXKHBIM (DaKTOpOM, CIIoco0-
CTBYIOIIIUM WHIUBHIYaU3alUN O0YUCHHS U YCTAHOBICHUIO BOCITUTATEILHOTO KOHTAKTa MEXIY
npernoiaBaTesieM U 00YJaroIUMCs HHBAIHMIOM HIIM JIUIIOM C OTPAHUYCHHBIMUA BO3MOKHOCTSIMU
3JI0pOBBSI.

[Tonxon, onpenenstomuii ycranoBienue coorBerctBus kericos UII u YI'T (5-7), no3Bo-
J5IeT YeTKO COOTHOCUTH 3Tallbl Pa3BUTUS TEXHOJIOIMU C BOBJIEUEHHOCTHIO NMAapTHEPA U CHUXKATh
PHUCKHU IIPU NIEPEXO0/I€ OT Ja0OPATOPHBIX UCIBITAHUN K IPOMBIIIJIEHHOMY BHEJIPEHHUIO.

IIpumepsbl KelicoB 0T MHAYCTPHAJIBHOIO NIAPTHEPA

KeiicNel. Kinaccnpukanusi CTPOUTENbHBIX MATEPHAJIOB HA OCHOBE TEOPHMH MHO-
KeCcTB

Onucanue:

[Tpu my1aHUPOBAHUU CTPOUTENHCTBA HEOOXOAUMO CUCTEMATU3UPOBATh Pa3HOOOpa3HbIE MaTepHa-
Jbl 110 UX CBOMCTBAM M HA3HA4YCHMIO. 3ajayda 3aKIKYaeTCs B CO3JaHUU CHCTEMBI aBTOMaTH4Ye-
CKOM KHaCCI/I(i)I/IKaHI/II/I MaTCcpuaioB, rac K&)I(I[I;Iﬁ Marcpurall MPUHAICIKHUT OMPCACIICHHBIM MHO-
*KecTBaM (10 IPOYHOCTH, BOJOCTOMKOCTH, OTHECTOMKOCTH) C BO3MOKHOCTBIO IIE€pECcCeueHHs U
00BbEeTMHEHNS] AITUX MHOYKECTB.

Hean:

Pa3paboTtaTh mpoCTOil alropuT™M MAIIMHHOTO O0YYEHUs JUIs TPYNIHUPOBKH CTPOUTENIBHBIX MaTe-
pUaioB C UCIIOJIB30BAHUCM onepaum?l HaJa MHOXXECTBaAMHU U JIOTHYCCKUX yCJ'IOBI/Iﬁ MPUHAJJICIKHO-
CTH.

O2xupaemblii pe3yJbTar:

[Tporpamma-kinaccupukaTop, onpenesronas KaTeropuio MaTepraa Mo ero XapakTepucTukaM
IMOKa3bIBaromas NpuHAAJICKHOCTb K PAa3JIMYHBIM q)YHKHI/IOHaJ'II)HI)IM rpymmnam.

KeiicNe2. IlpeneabHblii aHAIM3 Hecylled CNOCOOHOCTH KOHCTPYKIHMH C IOMOUILIO
HEMPOHHBIX ceTel

Onucanue:

OrnpeneneHne MakCUMaIbHOM HArPy3KH, KOTOPYIO MOKET BBIIEP/KATh CTPOUTENIBbHAST KOHCTPYK-
IS, SIBJISIETCSI KPUTUUECKU BaXXHOH 3aaaueil. [Ipu yBenndyeHnn Harpy3ku cuctema mpuoiImkaeT-
Csl K MpeNeIbHOMY COCTOSHUIO, TOCT€ KOTOPOro MPOUCXOIUT paspyuieHue. Heobxomumo co-
3/1aTh IPOCTYIO MOAEIB AJI1 IPOrHO3UPOBAHUS 3TOT0 Mpeea.

Hean:

[ToctpouTh HEHPOHHYIO CEThb, KOTOpas Ha OCHOBE I'€OMETPHUYECKUX MapaMeTpoB OaJKu U
CBOICTB MaTepHualia Ipe/ICKa3bIBaeT MpeleilbHYI0 HAarpy3Ky ¢ aHajlu30M MNoBeneHUs (QyHKUIUU
IIPU CTPEMJIEHUH K KPUTHUECKUM 3HAUEHUSM.

Oxupaemblit pe3yJbTar:
Mogens npeackasaHus NpeeNbHbIX COCTOSIHMNA C BH3yalln3alueill NMpuOIMKEeHUs K TpaHUllaM
0e30MacHO 3KCIUTyaTallii KOHCTPYKIUH.

KeiicNe3. OnTumMu3anusi yKJIOHOB KPOBJIM Yepe3 aHAJIN3 NPOU3BOJIHBIX

Onucanue:

VYTron HakJIOHa KPOBIM BIMSAET HAa CHETOBYIO HArpy3Ky, 3((eKTHBHOCTh BOJOOTBOAA M PACXO]l
matepHainoB. CyliecTByeT ONTUMAIbHBIN YKJIOH, MUHUMU3UPYIOIIMNA 001IMe 3aTpaThl Ha CTPOU-
TEJICTBO U DKCIUTyaTaluio. 3agada TpedyeT MoucKa SIKCTpeMyMa (QyHKILUH 3aTparT.
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Hean:

Pa3paborare anroput™m noucka ONTUMAIBHOIO YIJIa HAKJIOHA KPOBJIM IyTEM BBIYMCIIEHUS IIPO-
U3BOJHOM (DYHKIIMM CyMMAapHBIX 3aTpaT U HaXOXKIEHHUS TOYEK MUHUMYMa.

O:xupaeMblii pe3yJbTar:

Cucrema pacyera, aBTOMaTUYECKH ONPEEISIIOAs ONTUMAIbHBIN YKIOH KPOBIIM AJIS 33aHHBIX
KJIMMAaTUYECKUX YCIOBHI C O0OBACHEHHEM Yepe3 aHaIu3 CKOPOCTH U3MEHEHHUS 3aTparT.

KeiicNe3 OnTumu3anus runepnapaMeTpoB HeHPOHHOM CeTH ¢ MCIO0JIb30BAHUEM Me-
TOAOB ONITHMH3ALMH, OCHOBAHHBIX HA NIPOM3BOJHBIX U NOUCKe IKCTPEMYMOB

Omnucanue: runeprnapaMeTpbl HEHPOHHON ceTH (CKOpOCTh 00ydeHus, K03 duuueHTs! pe-
TYJISIpU3aliH) CYIIECTBEHHO BIIMSIOT Ha KAa4eCTBO Mojenu. PyuHol monbop Tpedyer OombImmx
BBIUUCIIUTENBHBIX PECYpCOB. ABTOMAaTHYECKas ONTHMHU3ALUSA I'MIIEPIIapaMeTPOB € UCHOJIb30Ba-
HUEM IPaINEHTHBIX METOJ0B (OCHOBAaHHBIX Ha MPOU3BO/IHBIX) MOXKET YCKOPUTH ITPOLIECC.

Hean:

PeanuzoBarh airopuT™M ONTUMM3ALMM TUIIEPIAPAMETPOB HA OCHOBE I'PAJMEHTHOW WH-
dopmanuu (Hampumep, METOJI0M HaUCKOpEHILero crycka) Juis HeMpoHHOM ceTH, 00ydueHHO! Ha
Habope manaeix MNIST.

MaremaTHuecKuil HHCTpyMEHTapuil:

e [IpousBoaHbIe (TpaiveHT MO TUIIEpIAPAMETPAM)
e [Ipenensl (cX0AUMOCTb aIrOpUTMa ONITUMU3ALINN)
e [locnenoBarenbHOCTH (TOCIENOBATEILHOCTh 3HAYEHUN TUIIEpIapaMEeTpoB U (DYHKIUU

HIOTEPD)

O:xupaemMbli pe3yJbTaT:

MHTEPAKTHBHBIN CKpunT Ha Python, KoTOpbIil 00y4aeT MpoCTyl0 HEHPOHHYIO CeTh Ha
MNIST, ontumusupyer ckopocth 00ydenus (o) u kodpduuuent L2-perynspuzanuu (L) ¢ mo-
MOILBIO IPAJJUEHTHOTO CITYCKa, BU3YAIM3UPYET MPOLIECC ONTUMU3ALNN (U3MEHEHHE TUIepnapa-
METPOB U (GYHKLIUU MOTEPB).

Jlisi  CTYIEHTOB C OTrpaHHYEHHBIMH BO3MOXHOCTSIMH  370POBbSI  IPEIyCMOTPECHBI
JOMOJIHUTCIIbHBIC WHAWBUAYAJIBbHBIC KOHCYJIbTAllMM, HA KOTOPBLIX IMPEIoAaBaTclib HO)Ip06H0
Pa3bICHSET CIIOKHBIC ACTICKTHI JUCIUIUIMHBI, TOMOTACT aJallTUPOBATh PAKTUYCCKUEC 3aJaHHS U
obecrieurBaeT CrHelMaIbHbIE YCIOBUSA JUII OCBOCHHS METOJOB pPabOThI € CHCTEMaMu
UCKYCCTBEHHOTO HWHTE/UICKTa. HIWBUAYalbHBIA IOAXOJ] TO3BOJSIET TaKUM CTYyACHTaM
NOJTHOIIEHHO Y4YacTBOBaTh B Yy4eOHOM TMpOIlecCe W JIOCTHraTh TPeOyeMbIX pPe3yJabTaToB
oOyueHusl.

7. IlepeyeHb HH(POPMANMOHHBIX TEXHOJOIHM, HCIOIb3yEeMbIX IPH OCYILIECTBICHUH
o0pa3oBaTe/IbHOIO Mpolecca
7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTH A
1. O6naynble IaTHOPMBI i CEPBUCHI
cloud.ru,YandexCloud, AWS/GCP/Azure— o0iadHble BEIYUCICHUS
2. CucteMbl ynpaBiieHUs! BEPCUSIMH U KOJJTabopaiuu
Git/GitHub/GitLab — konTpoab Bepcuii Koaa 1 coBMecTHas pa3paboTka
3. Cucrema ympaBnenus ooyuyenneMm Moodle — cqada pabot
4. TIpoBepka MHIUBUIYaTbHBIX 3aJaHUA U KOHCYJIbTHPOBAHUE MOCPEIACTBOM DIEKTPOHHOU
MTOYTHI.
5. Ucnonb3oBaHue 3NEKTPOHHBIX MPE3CHTAIUN TP MPOBEACHUH JIEKIIMOHHBIX U JJabopaTop-
HBIX 3aHSTHH.
6. Ucnonb30BaHNe MAaTEMAaTHUECKUX MMAKETOB MPU BBIOTHEHUH UHANBUIYAIbHBIX 3aaHUI.
7. CnpaBouno-mipaBoBas cuctema «Koncynsrant ITmoex» http://www.consultant.ru
8. [Topras oTKpeITHIX HaHHBIX Poccutickoit denepepanuu https://data.gov.ru
9. baza OTKpBITBIX [JaHHBIX MUHHCTEpCTBA TpyAa W COLMAIBHOM 3amuThl PO
https://rosmintrud.ru/opendata



http://www.consultant.ru/
https://data.gov.ru/
https://rosmintrud.ru/opendata

10. ba3a nanubix Hayunoit snekrponnsiii onbnmorekn eLIBRARY.RU https://elibrary.ru/
11. ba3a nannubix Beepoccuiickoro MHCTUTYTa Hay4HOH M TexHu4eckoil nndopmaryu (BU-
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HUTW) PAH http://www?2.viniti.ru/

12. ba3bl JaHHBIX W aHAJTUTUYECKHE MYOIUKAIUKN «YHUBEPCUTETCKAss HH(POPMAIIMOHHAS CH-

crema POCCHSI» https://uisrussia.msu.ru/

13. ITonnas marematndeckas 60asa nanueix ZbMATH https://zbmath.ora/

14. www.statlab.kubsu.ru

15. http://www.statsoft.ru/home/textbook/default.htm

16. http://statsoft.ru/solutions/

7.2 IlepeyeHb HEOOXOAMMOT0 IPOrPAMMHOI0 O0ecreYeHusl.
1. Omnepanmonnas cucrema MS Windows.
2. WurerpupoBannoe opucHoe npunoxenue MS Office.

3. HpOl"paMMHOG obecneueHue IJId OpraHu3alvy yIrpaBJIsIEMOI'0 KOJIJIEKTUBHOI'O U

Oe3omacHoro aoctymna B UHTepHeT.
4. SI3piku mporpamMmmupoBanus: Python

5. Google Colab — o6raunas cpena is BeinosiHeHUs Koja Ha Python ¢ GPU/TPU

8. MaTepI/laJIbHO-TeXHI/I‘{eCKOC odecneyeHue Mo AMCHHUILIMHE (MOI[yJ'IlO)

Bupryanenbsle mamunbl, kiactep Managed Kubernetes u pecypcst GPU B obnake

npeaocTaBIsieTcst UHAYCTpuabHbIM TapTHEpoM [TAO «Coepbank»:

No

4

[Iponyxr

Bupryansnas
MallnHa

Bupryansnas
MamuHa ¢ GPU

K8S

ML Inference

[TapameTtpsl mpoayKTa

Bupryansnas mamunsa 10%
vCPU 2 vCPU 4 RAM

OC Ubuntu 22.04

Cucremusiii nuck SSD

Apenna nyomugnoro [P

Bupryanbsnas mammna ¢ GPU
NVIDIA® Tesla® V100 2 GPU
8 vCPU 128 I'b RAM

OC Ubuntu_24.04

CucreMublii nuck SSD

Huck SSD

Huck SSD

Apenna nmyoaugdoro [P

Master node 8 vCPU 16 RAM

Worker node 10% mosns 4 vCPU
32 RAM

Worker node SSD-NVME
Apenna nyoaugdoro [P

Bpems paboThl B MecsiI

Komn-Bo

10

2000

4096

4096

64

40

Koi-Bo

En.

KOH(QUTYpaluid  H3M.

60
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Instance Type

GPU

Nucrance 8 x NVIDIA® H100
NVLink PCle 160 vCPU 1520 1 T
GB RAM
KonunyecTso 3ampocos k ML- 1 Min.
MOJIEIISIM T
Ksm ML-moneneit 160 I'6

5 LLM Tokens! GigaChat 2 Max 50 l\f&f

. Main.

Tokenst Embeddings 400 It

JlononmHuUTENbHBIE 00JIaUHBIE PECYPCHI MIPEIOCTABIISAIOTCS TEXHOJIOTHIECKAM TapTHEpOM Y andex
Cloud.

MarepualibHO-TEXHHYECKOE 00eCTIeYeHNE TUCIIUTIIMHBI

Ne Bun pabor
(MOJIy1ns) ¥ OCHAIIEHHOCTh

JIeKIMOHHAS ayJUTOPHS, OCHANICHHAS MPE3CHTAIIMOHHOW TeX-
HUKOH (IIPOEKTOp, DKpaH, KOMIIBIOTEP/HOYTOYK) M COOTBET-
L JIeKIIMOHHbBIE 3aHATUA (p P, dKpaH, p/noyrOyK)
CTBYIOILIMM IporpaMMHbIM obecrieuenuem (I10), nocka
Ayn. 129, 131, 3016, 305, 307

JlaGopaTopusi, yKOMIUIEKTOBaHHAsI TEXHUYECKUMH CPEICTBAMHU

JIaGopaTopHble 3aHATUS 00y4yeHHsI — KOMIIBIOTEpAaMH C COOTBETCTBYIOLIUM IPOrpamMMm-
HBbIM obOecrieueHreM, MapkepHas gocka. Aya. 101, 106, 106a
3. | I'pynnoBsie (MHaAUBUAY- Aynuropus, YKOMIUIEKTOBaHHAs MapKEpHOM JTOCKOW M OCHa-
QJIbHBIE) KOHCYJbTallUU IIeHHAasi KoMIbloTepoM. Aya. 129

4. | Texyumuit KOHTPOJIb, IPO- | AYAUTOPHS, YKOMILJIEKTOBAaHHAs MapKEepHOW JOCKOM M OCHa-
MEXXYTOYHas aTTecTalus LIEHHAs KOMIIbloTepoM. Aya. 129

Kabuner nis camocToATensHOM paboThl, OCHAILIEHHBIH KOMITb-
IOTEPHOM TEXHUKOM € BO3MOXHOCTBIO TMOJKIIOYEHUS K CEeTH
«HTEepHET», MporpaMMol IKpaHHOI'O YBEJIMYEHHUS M obecrie-
YEHHBIH  JOCTYIOM B  DJEKTPOHHYK  HH(OPMAIMOHHO-
oOpa3oBaTenbHyI0 cpeny yHuBepcutera. 102-A W 9UTANBHBINA
3a1

CaMocrosTenbHas pa60Ta

[Tpumeuanue: KonTkpernsanus aynutopuil U ux ocHauienue onpenenserca OINOIL




