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1. HEJIN 1 3AJAYHN OCBOEHMUA JUCTIIAITJIMHBbI

1.1 Ieab0 ocBocHHsS y4eOHOW NUCHUIUITMHBI «MaTeMaTHU4ecKud aHaau3»  SBISETCS
(opMHpOBaHKE y CTYJCHTOB CUCTEMAaTUYECKHX 3HAHUM B 0OJIACTH MaTeMaTHYECKOTO aHAIM3a,
€ro MECTE U POJIM B CUCTEME MAaTEMAaTUYECKUX HAYK U IIPUIIOKECHUAX B €CTECTBEHHBIX HAyKaX, 4YTO
MO3BOJIMT Pa3BUTh NMPO(PeCcCHOHATBHBIE KOMIIETEHTHOCTH CIIOCOOHOCTH IOHUMATh U IPUMEHSTH B
HCCIIEA0BATEIILCKOM U IPUKIIAJHON JEATEIbHOCTH COBPEMEHHBIM MaTEMaTUYECKHMM ammapar.
OcouTth MeToab! MU amist aBTOMaTH3aIMK BBIYUCICHUH, BU3YaTU3aIMH U YTy OJIEHHOTO aHAIN3A.

1.2. 3apaun AucHUNIMHBL. B X0/1€ M3yueHUs TUCHUILIMHBI CTaBSATCS 3a/1a4u:

N3yunTh OCHOBHBIE MOHSATHUS, TOJOXKEHUS U METOAbl MATEMATUYECKOTO aHAJIN3A;

YMeTh J0Ka3bIBaTh YTBEPKACHHS, CIECUPUIHBIC I MATEMAaTHUYECKOTO aHalln3a, MPUMEHSThH
METObl MATEMATHUUECKOTO aHAJIW3a JIs PEIICHUS] MaTEMAaTUYECKUX 3a]1ay;

Hayuutbcst npuMeHsATh HEMpPOCETEBbIE TEXHOJIOTUHU B PEUICHUU 33/1a4 MaTEMAaTUYECKOIO aHalin3a
JUTS ICCTIEIOBAHMS PA3TMYHBIX MPUKIIAIHBIX 33124, U3y4aTh CAMOCTOATEIHHO HAYYHYIO U Y4eOHO-
METOJIMYECKYIO JTUTEPATYPY MO MPO(IITIO U3 Pa3THYHBIX HCTOYHUKOB, BKITFOYAsI CETEBBIE PECYPCHI
cetu UHTepHET, s penieHus: NpodeCCUOHATBHBIX U COIMANLHBIX 3a]1ad.

1.3. Mecto y4yeOHoi1 nucumIuHbl B cTpykrype OOII BO

Jucuumnnna «MareMaTHYeCKU aHaau3» OTHOCUTCI K 00s3aTenbHOi uvactu bioka 1
«lucuumnmzel (MOZYIH)» y4eOHOTO IJIaHa.

s u3ydeHus QUCLUIUIMHBL CTYIEHT JOJDKEH BIJIAJETh 3HAHWSAMH, YMEHUSAMH U HaBBIKAMHU II0
LIKOJIBHOM POrpaMMe IUCLHUILIMHBI MaTemaTuka.

3HaHUs, MOTy4YaeMble IIPU U3yYEHUU JUCLUILINHBI «MaTeMaTUu4eCKU aHaIu3» UCIOJb3YIOTCS
IIPU U3yYEHHUH BCeX MPOPECCUOHATBHBIX JUCIUTUINH.

1.4 IIpogeccuoHaIbHBIC POJIN B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl
Poub 1: Data Engineer (Mmxenep 1o JaHHBIM)

3agaun:

1. IIpoektupoBanue u nocrpoenue ETL-npoueccos
2. Co3nanue 1 ONTUMU3AIUS XPAHUITUI TaHHBIX

3. ObecnieueHne KauecTBa U JOCTYITHOCTH JTAHHBIX
4. WuTerpanus pa3po3HEHHBIX HCTOYHUKOB JJAHHBIX

. PaGora ¢ paHHRIMM B 00NacTH TPUPOJONONH3OBAHMS, MEIUIMHBI, CBSI3U W
TEJIEKOMMYHHKALIUI

Ponb 2: ML Engineer (Muxenep MO)

3agaun:

1. OnTuMu3zanus Npou3BOAUTEIBHOCTH U MACIITAOMPOBAHUE MOETICH
2. Pa3paboTrka ML-naiituiaitHOB 1 aBTOMaTHU3a1Us TIPOLIECCOB

3. MOHUTOPHHI KauecTBa MOJENIEH B IIPOLYKTAX

Pons 3: MLOps (Cnenuanuct no skcmutyatanuu UN)

3agaun:

1. ABTOMaTH3aIM IPOLIECCOB O0YUYCHHS U pa3BEPTHIBAHHS MOJIEIIeH
2. MonutopuHr npoussoautesbHocTd ML-cucrem

3. VYipasneHue BepCUsIMHA MOJENIEH U JTaHHBIX



4. OnTumu3anus BEIYUCIUTEIBHBIX PECYPCOB

1.5 IlepedyeHb mUIAHHPYEMBIX Ppe3yJbTaTOB O0y4YeHHs] IO AUCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHONH NPOrPaMMBblI.
N3yuenne naHHOW y4yeOHOM IMCIMIUIMHBI HampaBlIeHO Ha (HOPMHUPOBAHHE Yy OOYYArOMIUXCS

CIIEYIOIIUX KOMIIETECHIIUN:

Kon u HammMeHOBaHMe MHAUKATOpPA™

Pe3yabTaThl 00y4eHHs 10 JUCHHUILIMHE

OIIK-1

Cnoco0eH nmpuMeHATh (yHAaMeHTAJIbHbIC 3HAHMSA, NMOJYYeHHbIe B 00JacTH

MaTeMaTH4eCKHUX U (MJIH) eCTeCTBEHHBIX HAYK, U HCI0JIb30BATh UX B NP0¢)eCcCHOHATbHOM

ACATECIbHOCTH

OIIK-1.1 IIpumensier GpyHIaMeHTaNbHbIC 3HAHNS,
MIOJTy4YEHHbIE B 00J1aCTH MaTeMaTH4YeCKUX U (WIN)
€CTECTBEHHBIX HayK IPH MOCTPOCHUH MOJENed B
3aJaHHOH ITPEeAMETHOH 001acTi

3Haer (QyHJAAMCHTAIbHBIC TOHITHS  MATEMATHYECKOTO
aHaKM3a C aKIEHTOM Ha WX WHTEPIPETAIHUIO B MPEAMETHOU
o0iacru.

YMmeer GopMann30BEIBATE 3a/1a4d MMPEIMETHON O0JIacTH Ha
S3BIKE  MAaTEMAaTHUYCCKOrO  aHalu3a, aHaIU3UPOBATH
IIOBECHIE byHKIHI OTEPD, JINHEapU30BbIBAThH
HENWHEHHBIC (QYHKIUH, WHTEPIPETHPOBATh PE3YIIETATHI
BBIYMCIICHUHA

Bna,ueeT HaBbIKaAMU TMPHUMCEHCHUA MCTOJ0B MHOT'OMEPHOT'O
aHajlIu3a B SaI[aHHOﬁ Hpe,HMeTHOfI O6J'IaCTI/I, MCTOI[I/IKOﬁ
MOCTPOCHHUA U aHAJIN3a HpOCTCﬁHIPIX HCIPCPBIBHBIX MOI[CHCﬁ
B CV, HaBbIKaMU MEPEBOJAA JUCKPETHBIX 3a1a4 HPEHMCTHOﬁ
obmactu B HCIPCPBIBHYIO IMOCTAHOBKY /Ui HNPHUMCHCHUSA
AHAJIMTUYCCKOI'O arlapara.

OIIK-1.2 IIpumensiet GpyHIaMeHTaNbHbIC 3HAHNUS,
MTOJTyYCHHBIC B 00JIACTH MaTEMAaTHICCKUX U (FLITH)

€CTECTBEHHBIX HAayK MpU BBIOOpPE METONOB
peleHus 3a1a4 npodecCHOHATBHON
JIeSITENIbHOCTH

3HaeT  KiIacCMQUKAIMIO W OCOOCHHOCTH  METOJIOB
MaTeMaTH4ecKoro aHanm3a ( MPeHMyIIeCTBa M HEIOCTaTKU
pa3MUHBIX METOJIOB ONTHUMM3ALMM), KPUTEPHH BBIOOpa
MaTeMaTH4ecKOro MeTo/ja B 3aBUCHMOCTH OT CBOMCTB 331241
IpoQeCCHOHANBHON JISSITENEHOCTH

VYmeer IMPOBOAUTH aHaJIn3 IIOCTaBJICHHOM 3aJa4un
HpO(bCCCHOHaHBHOﬁ ACATCIbHOCTH, CPABHUBATL PA3JINYHBIC
IOAXO0bI K pCUICHUIO, OLICHUBATb KOPPECKTHOCTDb
ITPUMCHCHUS BI)I6paHHOFO METoaa

Bna,ueeT HaBbIKAMHU CPABHUTCJIBHOI'O aHalin3a MCETOHOB
MaTeMaTU4eCKOro aHain3da IpuMCHUTCIIBHO K THIIOBbIM
3aJadyaM HpO(l)ECCHOHaHBHOfI ACATCIBbHOCTH, KPUTCPUIMU
BI)I60pa MATEMAaTHUYCCKOI'0 alirapara; HaBbIKaMU OLICHKH
BBIYMCIIUTSILHON 3(1)(1)€KTI/IBHOCTI/I BI)I6paHHBIX METOAOB Ha
OCHOBE X MaTeMaTHYECKHUX CBOMCTB

2. CTpyKTypa M coep:KaHue JMCIHUILIHHBI.

2.1 PacnipenesieHne TPyA0EMKOCTH AUCHHMILIMHBI IO BHAaM padoT.
OO6mmas TpyI0E€MKOCTh JUCIUILTUHBI cocTaBmsieT 13 3ad. ex. (468 yacoB), UX pacmpeneicHue 1o

BUZaM paboT mpecTaBiIeHo B Tabnuie 1.

Tabnuma 1.
Bi paGoTs! TpyroeMKOCTh, 4acoB
1 cemectp 2 cemecTp Bcero

KonrakTHas paGora, B TOM YHce: 1245 1245 249
AynuTopHas padora: 118 118 236
Jlexyuu (J1) 50 50 100
Ilpakmuueckue 3anamus (113) 0 0 0

Jlabopamopuwsie pabomut (JIP) 68 68 136




Nnas koHTakTHasA padoTa:
Kontposs camocrostensHoil padotsl (KCP) 6 6 12
ITpomexyrounas arrecrauus (MKP) 0,5 0,5 1
CamocrosiTesibHas padora: 19.8 19.8 39.6
Kypcosoii mpoekrt (KII), kypcoas pabdora (KP) 0 0 0
CamonoaroroBka (ImpopabdoTKa 1 MOBTOPEHUE 9,8 9,8 19,6
JIEKIIMOHHOT'O MaTepHaja U MaTepraia yaeOHUKOB
U y4eOHBIX TOCOOUH, TOATOTOBKA K JTAOOPaTOPHBIM
U TMPAKTHYECKUM 3aHATHUSM, KOJUJIOKBUYMaM H T.JI.)
BrlnosiHeHNE MHIMBUYAJIbHBIX 3aJaHUH 5 5 10
Pedepar 0 0 0
ITonroTroBKa K TEKyIIEMY KOHTPOJIIO 5 5 10
KoHTpoJib:
[ToAroToBKa U caaya SK3ameHa’ 35,7 35,7 71,4
OO0masi TpyA0eMKOCTb | 4ac. 180 180 360
B TOM YHCJIE 124,5 124,5 249
KOHTaKTHasi pabora
3a4. e 5 5 10
Bua HTOroBOro KOHTPOJIA 3ayer, 3ayer, 3ay4er,
IK3aMeH IK3aMeH IK3aMeH

2.2 CTpyKTypa IMCHHUILJIMHbI:

Pacnpenenenne BuaoB yueOHOM pabOTHI U UX TPYIOEMKOCTH IO pa3jieiaM JUCIUTUINHBL

Tabnuia 2. Pa3zgens! nuciuiuinHel, n3ydaemsie B 1 cemecTpe.

Ne Bcero AyoumopHnuvie 3anamus CP | K
n/| HaumeHoBaHHe pa3iesa, TEMbI Ti’;ﬁgi“ Bceero | Jlek | JIa6 | KCP
n 10
1 | BBenenue B ananus 28 20 8 12 0 4 4
) IIpenen yucnoson 34 2 3 14 4 3
M0CTIeI0BATEIbHOCTH
3 | llpenen dpyHKIMH 42 26 10 14 2 6 8
4 | HempepslBHOCTH (D)YHKIIUU 38 28 12 14 2 2 8
5 | AuddepenunpyeMocTs GyHKIUU 37,5 26 12 14 2 3,8 | 7,7
ITpomexyrounas arrecrauus (MKP)| 0,5 0,5
Hroro: 180 124,5 | 50 68 6 19,8 | 35,7

Tabnuia 3. Pa3zgensl IUCIUIUIMHEL, U3y4aeMbIe BO 2 CEMECTpe.

No Bcero Ayoumopnuie 3anamus CP | K
n/n | HanMeHoBaHHe pa3/iesia, TEMbI Ti’;ﬁgi“ Bceero | Jlek | Jlao | KCP
U
1 2 3 4 5 6 7 8 9
6 | UccnenoBanue QyHKIU 30 22 8 12 2 4 4
7 | HeonpeneneHHbIN HHTETPaA 40 30 12 16 2 4 8
8 | OnpeneneHHbl HHTETpa 40 28 12 14 0 4 8
9 | HecoOcTBeHHbIE HHTETPAIIBI 30 18 8 10 4 8
10 | Yucnosbie psibl 39,5 28 10 16 2 38| 7,7
ITpoMexyTouHas aTTeCTalMs 0,5 0,5

" NMpu Hannumm sk3ameHa no AucuUUNANHE



(UIKP)

Hroro:

180 50 68

124,5

19,8 35,7

2.3 Conep:xaHue pa3/ieioB IMCUUILIHHBI:

2.3.1 3aHaTHA JeKINOHHOr0 THIIA.

Paznensr quctumueel, uzydaemole B 1 (Tadn.4) u 2 (tabn. 5) cemectpax

Tabnuna 4. Pa3znensl IUCIUMIUIMHEI, H3y4aemble B 1 ceMecTpe.

y HaumenoBanue
i paszaena

Conepxanue pasaena

CooTBeTcTBUE
WHJIUKATOpam
KOMIIETEHIINN

.|BBenenue B
aHaInu3

ITpenMeT 1 METOA MaTEMaTHYECKOTIO aHAJIN3A.
Jlornueckue onepanuu U CUMBOIIBL. MHOXKECTBa.
Onepanuu HaJ MHOKeCTBaMU. AKCHOMAaTHKa
JIICUCTBUTEIILHBIX YKcel. MHOXKeCTBa Ha YUCIOBOU
npsimoid. OxkpectHocTH. Moaynb. Curnym. I'panuiisl
YHUCIOBBIX MHOXKECTB. CyIlIECTBOBAaHUE TOUHBIX I'PAHULL.
I'paduxu snemenTapHbIx QyHKIUH. JleicTBUS HAaJ
rpadukamu. 'papuxu caoxHbIX pyHkmid. OOpaTHbIe
byHKIIIHN

OIIK-1.1

.Ilpenen
YHCIIOBOM
IIOCIIEIOBATEIIb
HOCTH.

ITonsTHe penena nocienoBareabHoCcTH. Ero cBolictaa.
beckoHeuHO Maiibie ¥ OECKOHEYHO OOJIbIIHE.
Apudmerndeckre oneparum Haj Mocae10BaTeIbHOCTIMH,
uMmerommu npezaen. OnHoctoponHue npenenst [penen
MOHOTOHHOM IocJiIetoBaTeabHOoCTH. Yucno e. Jlemma o
BJIO’KCHHBIX IIpOMEKyTKax. [loamocienoBareabHOCTH.
Jlemma Bonbpnano-Beiiepmrpacca. Kpurepunii Komm
CXOJMMOCTH TI0CJIE0BATEIbHOCTH. BEepXHU U HUKHUN
IIPEAECIIBI IOCIE0BATEIbHOCTH.

OIIK-1.1, OIIK-
1.2

.Ipenen
byHKIIUN

OT0o0pakeHus ¥ YMCIOBbIE (PYHKIIUMH. DJIeMEHTapHbIE
¢byukuuu. [Ipenen pynxnuu no I'efine u mo Komm. Mx
SKBUBAJIEHTHOCTH. [Ipenen pyHKIMKU Ha OECKOHEYHOCTH.
Opnocroponnue npenensl. Heonpenenennoctu. [lepsriii
U BTOPOH 3ameuaTebHble npenenbl. CleacTBUs U3 HUX.
IIpenen 1 MOHOTOHHOCTE. BepXHUI U HUKHUM IPEIEibl
¢yukuun. Kpurepuit Komm. O-cumBosnka.
DOKBHUBaJICHTHBIE (YHKIIMUA. ACUMIITOTHYECKHE (POPMYIIBI.

OIIK-1.1, OIIK-
1.2

.HenpepsiBHOCTB
byHKIMN.

HenpepsiBHOCTS QyHKIIMHU B TOuke. CBOICTBA
HenpepbIBHBIX QyHKIMA. HenpepbIBHOCTD 1eMeHTapHBIX
¢ynkuuii. CBolicTBa PyHKIUI, HENPEPHIBHBIX HA OTPE3KeE.
1-1 n 2-1 Teopemsl bonbuano-Kommu. 1-1 u 2-1 Teopemsl
Betiepmtpacca. PaBHOMepHast HeIPephIBHOCTD (DYHKITHH.
Teopema Kantopa. Touku pa3psiBa.

OIIK-1.1, OIIK-
1.2

.| Auddepenuupy

€MOCThb
byHKIUN

[Tonsitue muddepenupyemoit pynxmun. Anddepennuman.
IIpousBoaHas. I'eoMeTpu4eCKU CMBICI IIPOU3BOIHOM.
@u3nuecKuil CMbICII IPOU3BOAHOU. I eoMeTpruyeckuii
cmbica nuddepenimana. [Ipon3BogHBIE OCHOBHBIX
arieMeHTapHbIX QyHKIMHA. [Ipon3BoaHas CloXHON
byHKUMU ¥ QYHKINH, 33JaHHOM TapaMeTPUIECKH.

OIIK-1.1, OIIK-
1.2




JuddepeHurpyemMocTs CyMMBbl, IPOU3BEICHHS, YaCTHOTO,
obpatHoi ¢pyHkunu. MHBapraHTHOCTH (POpMBI 1-r0
muddepennuana. [Ipumenenne muddepeHmnmana B
NPUOJIMKEHHBIX BBIYUCICHUAX. OCHOBHBIE TEOPEMBbI
mdQepeHInanbHOTO UCYUCICHUS U CIISICTBUS U3 HUX.
[TpousBonHbIe U MU HEpeHINATbI BEICIINX TOPSIKOB.
®opmyna Jleitbuuna. @opmyna Teitnopa. Paznuunsie
(bopMBI OCTATOUHOTO wWieHa. Pa3noxeHus 1eMeHTapHbIX
¢byukuuit o popmysne Teitnopa. [Tpubnmxennsie
BBIUMCIICHUS U HAXOXKJCHUE TIPEAEIIOB MPU MOMOIIU
dopmyiel Tetinopa. [IpunoxkeHnss MaTeMaTHIECKOTO
ananusa B 1

Tabnuna 5. Pa3nensl TMCIUTUIMHEL, U3yYaeMble B 2 CEMECTpe.

Ne

HaunmenoBaunue
pasnena

Copnepxanue paszaena

®opMa TeKyIIero
KOHTPOJIA

6.

HccnenoBanue
byHKIMI

IIpaBuno Jlonurans. YcioBue MOHOTOHHOCTH
muddepeHupyeMoi GyHKITUN. DKCTPEMYM.
Heo6xoaumeie ycnoBus skcTpemyMa. JloctaTounsie
yCIIOBHSA SKCTpeMyMa. Mcronp30BaHue BBICIINX
MIPOM3BOJIHBIX MPH UCCIICIOBAHUH (DYHKIMH HA
sKcTpeMyM. Hanbosbiiee 1 HauMeHblIIee 3HaUeHUE
(GyHKIMHU Ha OTpe3Ke. BBIMyKIIOCTh BBEPX U BHU3.
Touku nepernda. AcumnTorsl. O0mmas cxema
uccliefoBaHusl (PYHKIIMH U TIOCTPOCHUS ee rpaduka.

OIIK-1.1

Heonpenenennst
1 MHTErpal

[TonsiTre HeompeaeneHHOro HHTerpaia. Tabmumna
OCHOBHBIX HEOIIPEEICHHBIX HHTErpanoB. IIpocrelimue
METObI UHTErpUpOBaHus. Meros noactaHoBku. Meroz
UHTErpUpOBaHus 110 4acTsaM. IIpumepsl. PekyppenTasie
¢dbopmybsl. MHTErprpoBaHUe palliOHANBHBIX (QYHKIUH.
IIpumepsl. MHTErpUpOBaHKE POCTEHIINX
uppauuoHainpHocTe. [loncrtanoBku Ditnepa.
[ToncranoBku YeoObimena. HTerpupoBanue
TPUTOHOMETPUUYECKUX U TUIEPOONTNYECKUX (PYHKINH.

OIIK-1.1, OIIK-
1.2

OrnpeneneHHbI
HMHTETpall

ITonsTHe onpeneneHHOro uHTerpana Pumana.
Kpurepun nunrerpupyemoctu. Hexotopsle kiaaccsl
uHTErpupyembIx GyHkimii. CBOICTBA ONpeIeIeHHOTO
unTerpaia. ®opmyna Hetotona-Jleiionumna.
HHTerpupoBaHue 10 4acTsIM B OIPEIEICHHOM
unterpane. CrpsmisieMble U I1aJKue Kpusble. [{nunHa
IOyTH TUIoCKOW KpuBoi. KBagpupyemas ¢urypa.
[Tnomans kBagpupyeMoii mockoi ¢purypsl. [Tnomanp
KPUBOJIMHENHOH Tpaleuyuy U KPUBOJIMHEWHOIO CEKTOpa.
[Tonsatue kyoupyemoctu u oobema. Kybupyemoctsb
HEKOTOPBIX KJIACCOB TEJI, BRIYUCICHUE UX 00HEMOB.
[1no1mane MOBEPXHOCTH BpPALCHUS, €€ BEIYUCIICHUE.
dusnuecKue NPUII0KEHHS ONPEAECICHHBIX HHTErPAJIOB.
[TpuGnnxeHHbIe BEIYUCIICHUS OIPEAETICHHbBIX
MHTErPAJIOB.

OIIK-1.1, OIIK-
1.2




9. |Heco6ctBennsie |[lonarue HecoOCTBEHHBIX HHTErpaioB 1-ro u 2-ro poxa.|OIIK-1.1, OIIK-
MHTETPAJIbI @opMyJIbl UHTETPATBHOTO HCUUCICHUS IS 1.2
HECOOCTBEHHBIX MHTETpanioB. HecoOcTBeHHBIE
MHTETpajbl OT HEOTpULATENbHBIX GyHKIMN. Kputepuit
Komm. AGconroTHas CX0AUMOCTh HECOOCTBEHHBIX
UHTErpajioB .JMccaenoBanue CXoIMMOCTH
HECOOCTBEHHBIX MHTETPaJoB. | TaBHOE 3HAUCHHE IO
Ko HecoOCTBEHHBIX HHTETPAJIOB.

10/Uucnoseie psaabl ([ToHsTHE YMCIOBOTO psiAa U €ro CXOAUMOCTH. OIIK-1.1, OIIK-
Kpurepnii Komm. CpolicTBa cxoasmuxcs psaaoB. Psaer |1.2

C HEOTpULIATEIbHBIMU UieHaMU. [Ipu3Haku cpaBHEHMSL.
[Tpusznaku HanamGepa u Komm. MHTErpanbHbIif
IIpU3HaK. 3HaKoIepeMeHHbIe psabl. [Ipusnak
JleitOHuma. AGcomoTHO cxonsmmecs paasl. [Ipuznaku
Abens u upuxie. Teopema Pumana. CyMMupyemocTb
YHUCIOBBIX pAaoB. [loHsATHE 0 OeCKOHEUHOM
IIPOU3BEIECHUN.

Ipumeuanue: JIP — omuem/3auguma nabopamopuoii pabomul, KI1 - gvinonuenue Kypcosoeo npoexma, KP - kypcogot
pabomvl, PI'3 - pacuemmuo-epaguueckoco 3adanus, P - manucanue pegpepama, D - scce, K - xomnoxsuym, T —
mecmuposarue, P3 — pewtenue 3adau, pewenue xeticos (PK)



2.3.2 3aHATHA CEMHHAPCKOI'0 THIIA

CeMuHapcKue 3aHATUS — HE TIPEYyCMOTPEHBI
2.3.3 JIabopaTopHbIe 3aHATHS

Tabmuna 6. Pa3znens! nuciuiuiiHel, n3ydaemsie B 1 cemecTpe.

Tema 2. [Ipenen nocnenoBaTenbHOCTH.
Pacxopsmuecs nociuenoBaTesIbHOCTH

Tema 3. IIpenenbHblil nepexos B HEPaBEHCTBAX.
OTaNoHHBIE MTPEEibl OCIEA0BATENbHOCTEN

Tema 4. CX0aMMOCTh MOHOTOHHBIX OTPaHUYEHHBIX
nocnenosarenbHocTel. Kpurepuit Komn
CXOIUMOCTH (PyHAaMEHTATBHON
MI0CJIEI0BATEIBHOCTH

Tema 5. IlognocinenoBaTeIbLHOCTH.

HaumenoBan
CootBercTBHE
ue
Ne / Coneprxanue paszena/Moayis MH/IKaTOpaMm
paszieia/Moa KOMIICTCHIINI
NALE
1 2 3 4
1 | Beenenne B | Tema 1. MeTon MareMaTnueckoil HHTyKIIUH OIIK-1.1
aHaJIN3
Tema 2. Moaynb uncna, curayM. Llenas u qpoOHas
yacTh yncna. I'paduku.
Tema 3. Ob6nacth onpeeneHus, 001acTh 3HAUCHU N
¢bynkumu. HuwxHsist 1 BepxHsis rpanu. YeTHOCTS,
HEYETHOCTh (PYHKIIUH, TEPUOTUIHOCTb.
Tema 4. DneMeHTapHbIE ONIEpAIUK HAJ rpaduKaMu
byHKIMI
Tema 5. MoHoTOHHOCTD (yHKIMHA. ['paduku
CIIOXHBIX (PyHKIIUN
Tema 6. Ilepuoanueckue Gpynkuuu. ['paduku
CJIO’KHBIX (DYHKLUH
Tema 7. Cnoxenue rpagukoB. Y MHOKEHUE
rpauKoB
Tema 8. O6partnas ¢pynkuus. OOpaTuMocTh
¢byskuuid. I'padukn oOpaTHBIX QyHKIHMI
Tema 91. I'paduku QyHKIMI B TOTSIPHBIX
KOOpJMHATax
Tema 10. KonTponpHas paboTa o npoiineHHoH Teme
2 | Ilpenen Tema 1. OrpaHrueHHbIE 1 HEOTPAHUYEHHBIE OIIK-1.1, OIIK-
YHUCJIOBOU [IOCJIEI0BATEIILHOCTU. MOHOTOHHBIE 1.2
MIOCJIEZOBAT | TOCJIEN0BATEIBHOCTH
€JIbHOCTH.
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Tema 6. CX0OUMOCTb PEKYPPEHTHO 3a1aHHBIX
IIOCJIEI0BATEIILHOCTEM.

Tema 7. KontposibHas paboTta o npoiieHHOH Teme

2 3 4
IIpenen Tema 1. IIpenen ¢hynkuuu B Touke. Onnoctoponnue | OIIK-1.1, OIIK-
byHKIMN npeensl GyHKIMH, Tpeiesbl Ha 0ECKOHEYHOCTH. 1.2

Tema 2. [Ipenens! palluoHaNbHBIX (GYHKINH.
Tema 3. Ilpenens uppanvoHAIBHBIX (YHKIIMNA

Tema 4. IlepBblil 3amedarenbHbli npenen. [Tpenemnst
TPUTOHOMETPUYECKUX BBIPAKECHUN

Tema 5. Bropoii 3ameuatenbHbiil npenen. CnencTBust
u3 Hero. [Ipenern nokaszarenbHO-CTENEHHBIX
BBIPAKCHUIN

Tema 6. O-cumBonuka. Mcnoiabp3oBaHue
ACUMITOTUYECKHUX (hOPMYJI TP BHIYUCICHUU
npenena GyHKIUU

Tema 7. YUacTuuHbie mipeneisl QyHKITUH.

Tema 8. KontposibHas paboTta o npoiieHHo# Teme

Henpepsiea | Tema 1. HempepsIBHOCTH ()yHKIIMU B TOUKE OIIK-1.1, OIIK-
OCTb 1.2
o Tema 2. HenpepbIBHOCTD (PYHKITMH HA MHOYKECTBE.
YHKHHH. HenpepbIBHOCTH 311€MEHTapHBIX (PYyHKITHI
Tema 3. Touku pa3pbiBa, X KiIaccupuranus
Tema 4. MccnenoBanue HEMPEpbIBHOCTH (PYHKIHNI 1
MOCTpOEHHE TpadUKOB
Tema 5. MccnenoBanue HENPEPBIBHOCTU  CIIOKHBIX
byHKIMI
Tema 6. PaBHOMepHasi HEPEPHIBHOCTH (PYHKITHIA
Tema 7. KontposabHas paboTta o npoiieHHOH Teme
Huddepenn | Tema 1. Onpenenenue npousBoanoit. Tabnmuyunoe
UpyeMOCTh | mu(pepeHIMpOBaHKE OIIK-1.1, OIIK-
byHKIMN 1.2

Tema 2. [Ipon3BoaHasi cyMMbl, IPOU3BEICHUS ,
yacTHOro. [Ipon3BoHas CI0XKHOM QyHKIHH

Tewma 3. [Ipou3BoaHast CIOKHOW (PYHKIIHUH.

Tema 4. Jlorapudmudeckas mpou3BoIHAS.
OaHOCTOPOHHME IPOU3BOIHBIE

Tema 5. IlpousBoaHas 0OpaTHOM QyHKITUH.
[TpousBonHas GyHKLINH, 3aJaHHOH MapaMeTPUUYECKH.
[Tpou3BoHas HEABHOM (PyHKITHH




11

Tema 6. 'eomeTpuueckuii CMbICI IPOU3BOJHOM.
YpaBHEHHE KacaTeJIbHOW U HOpMAJIX

Tema 7. Auddepenunan pynkuuu. Ero npumenenne
B IPUOJIMKEHHBIX BHIYUCIICHUSAX

3

Tema 8. [IpousBonHble BeICIINX TNOpsAAKOB. Dopmyna
Hrerorona-Jleliouuma

Tema 9. lucddepeHnnansl BHICIIUX TOPSIKOB

Tema 10. Teopemsl Ponns, Jlarpanxka, Komm

Tema 11. PaznosxeHust 37eMEeHTapHBIX (YHKUUH 110
dopmyne Teitnopa

Tema 12. IIpuGnuxeHHble  BBIYMCICHUS U

BBIUMCIICHUE TMIPEJEIOB MPH TMOMOIIU (HOPMYJIBI
Tennopa, ucnons3osanue 1MU.

Tema 13. KonTponpHas paboTa o npoiineHHol Teme

Tabnuna 6. Pa3nensl TMCIUIUIMHEL, U3y4aemble B 1 cemecTpe.

Ne

HaumenoBa
HUE
paszznena/mo
JYJIsI

Copepxanue pasaena/MOIys

®opmMma
TEKYILIEro
KOHTPOJIA

2

3

4

HccenenoBan
ue QpyHKuui

Tema 1. Beruncnenue npenenos o npasuity Jlonurans

Tema 2. HccnenoBanue (yHKIMM Ha MOHOTOHHOCTb.
DKCTpEMYyMBbI

Tema 3. UccnenoBanue GpyHKIINH Ha BBITYKJIOCTb. TOYKH
neperuda

Tema 4. HaxoxxaeHne acuMnToT rpadukoB GyHKIUN
Tema 5. [TonHoe uccnenoBanue PyHKIUN U TOCTPOCHHE
rpauKoB

Tema 6. ITocTpoenue rpagukoB GyHKIMN

Tema 7. PemieHne npakTUYECKUX 3a7a4 HA HAXOXKIECHUE
3KCTPEMYMOB

Tema 8. Konrposbnas padora

OIIK-1.1,
OIIK-1.2

Heonpeneine




12

HHBIHI
HMHTETpall

Tema 1. IlepBooOpa3nas. HeompeneneHHbIi HHTErpall.
HenocpencrBeHHOE HHTETPUPOBAHUE

Tema 2. MeToz 3aMeHbI IEPEMEHHOM B HEOTIPEAECIEHHOM
UHTErpaje

Tema 3. Merox MHTETPUPOBAHUS 110 YACTIM

Tema 4. HTerpripoBanue sneMeHTapHbIX qpodeit. Tema
5.  HHterpupoBaHue  BBIpaXKECHUH,  COJEpXKaIIMX
KBaJPaTHBIN TPEXWICH

Tema 6. IHTErpupOBaHuE palOHAIbHBIX BBIPAKEHUM.
Mertox HeolpeaeieHHbBIX KO PHUIIMEHTOB

Tema 7. UHTErpupoOBaHye palMOHAIbHBIX (YHKIUN
Tema 8. IHTerpupoBaHue UPpaLOHAIIBHOCTEM.

Tema 9. MHTterpupoBaHue uppauuoHaibHOCTEH. Tema
10. [ToncranoBku Yebpimmena u Diinepa

Tema 11.
BBIPAKCHUM.

WNHTerpupoBaHnue TPUTOHOMETPUYECKUX

Tema 12. KontponpsHas pabota

OIIK-1.1,
OIIK-1.2

2

3

OrnpenenieHH
BIN
HUHTETpaI

Tema 1.
CYMMBI

Onpenenennblii uHTerpan. HWHrerpanbHble

Tema 2. ®opmyna HeroTona-JleiiGnuma

Tema 3. VHTerpupoBaHue 1O 4acTsAM B ONPEACICHHOM
UHTErpaje

Tema 4. [lnomaab KBagpupyeMo IIOCKON (GUTYpHI
Tema 5. /InHa 1yru IIOCKOW KPUBOU

Tema 6. KyOupyemMocTh HEKOTOpPBHIX KIACCOB Tell,
BBIUUCIIEHUE X 00BEMOB

Tema 7. Ilimomans MOBEpXHOCTH BpaILEHUS

Tema 8. [IpuGnmKeHHBIC BEIUKUCICHHS ONIPE/IEIICHHBIX
HWHTETPAJIOB.

Tema 9. Konrposbnas padora

OIIK-1.1,
OIIK-1.2

HecobcTBen
HBIC
HHTCI" p aJIbl

Tema 1. HecoGctBeHHble WHTErpajisl 1-ro poxa, HX
BBIUHCIICHHE

Tema 2. HecoOGcTBeHHBIE MHTETpajibl 2-TO poja, HX
BBIUHCIICHHE

Tema 3. CxoauMOCTh HECOOCTBEHHBIX MHTETPajoB 1-ro
poJia OT HEOTPHULATEIBHBIX (PYHKLIUI

Tema 4. CXoOUMOCTb HECOOCTBEHHBIX HMHTEIPAIIOB
BTOPOTO POJA OT HEOTPULATENbHBIX (DYHKITHIA

Tema 5. 'maBHOoe 3HaueHue 110 Komm HecOOCTBEHHBIX
HWHTETPAJIOB

Tema 6. CamocrosTenbHas pabora

OIIK-1.1,
OIIK-1.2

—_—

YuciioBkle
PAIBI

Tema 1. [loHsATHE YNCIOBOIO Psiia U €70 CXOAUMOCTH.
Kpurepnii Komm.

OIIK-1.1,
OIIK-1.2
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Tema 2. CBoiicTBa cxoaamuxcs psiaoB. Psabl ¢
HEOTPUIIATEIIbHBIMU YJICHAMMU.

Tema 3. Ilpusnaku cpaBuenus. [Ipusnaku Hanambepa u
Komm. MHTerpanbHblil IprU3HaK.

Tema 4. 3nakonepemennsie pssl. [pusnak Jleitouuna.

Tema 5. AbcomoTHO cxoasuecs psibl. [lpuznaku
Abens u Iupuxie. Teopema Pumana.

Tema 6. CymMMHpyeMOCTb YUCIOBBIX psAoB. [loHsTHE O
0ECKOHEeYHOM IPOM3BEICHUM.

Tema 7. KontposibHas padoTta o npoiieHHOH Teme

Ipumeuanue: JIP — omuem/3auguma nabopamopuoii pabomul, KI1 - gvinonuenue Kypcosoeo npoexma, KP - kypcogot
pabomvl, PI'3 - pacuemmuo-epaguueckoco 3adanus, P - manucanue pegpepama, 3D - scce, K - xomnoxsuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKA KyPCOBBIX padoT (IPOEKTOB)
KypcoBeie pabotst (KP) — He mperycMOTpeHBI.
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2.4 IlepeyeHb Y4eOHO-METOAUYECKOr0 o0ecmeYeHUsl IJsi CaMOCTOSATEJbHOH PadoThI
o0yuarouierocs no AMCHUIIHHE

[lenbl0 caMOCTOSITETILHOM PAa0OTHI CTyAEHTa SBIAETCS YIIIyOJieHHE 3HAaHWN, MOJYYCHHBIX B
pe3yabTaTe ayAUTOPHBIX 3aHATHN. BbIpaOaThIBAlOTCS HAaBBIKM CaMOCTOSTEIbHOH paboThl. 3a
Ilenbio caMOCTOSITENTLHOM PAabOTHI CTyAEHTa SBISAETCS YIiyOJieHHE 3HAaHWN, MOJYYCHHBIX B
pe3yabTaTe ayAWTOPHBIX 3aHATHHA. BbIpaOaThIBAlOTCS HABBIKM CAMOCTOSITENBHONH paboTHI.

3aKpeIuIAIoTCs OIBIT ¥ 3HAHUS TIOJTY4YESHHBIE BO BpeMsl Ta00paTOPHBIX 3aHATHA.

Ne Bun camocrostensHOM [epeueHs yueOHO-METOAMUECKOTO O0CCIICUCHUS JUCIIUTLIHBI
) paboThI T10 BBITIOJTHCHHIO CAMOCTOSITEIILHOM PabOThI
MeTtoauueckue yka3zaHus AJis MOATOTOBKH K JICKIIUOHHBIM U CEMUHAPCKUM
IIpopaboTtka u 3aHATHUSM, YTBEPKICHHBIC Ha 3aCeaHnU Kadeaphl MPUKIaTHON
IIOBTOPEHUE MaTeMaTHKH (paKyIbTeTa KOMIIBIOTEPHBIX TEXHOJIOTHIA U PUKIIATHOMN
JeKnnoHHOro Marepuaia,|MateMaTuku ®I'bOY BO «KyoI'Y», npotokoia Nel(O ot 18.05.2023
1 |mMaTepuana yaeOHOU U MeToudeckne yKa3aHusl 10 BHITOJHEHUIO CAMOCTOSTEIILHOM PaboTHI,
Hay4HOU JIUTEPaATYpHI, YTBEPKICHHBIC Ha 3acelaHUM Kadeapsl IPUKIATHON MaTeMaTHKH
MOATOTOBKA K (bakyybTEeTa KOMITBIOTEPHBIX TEXHOJIOTUN U IPUKIIATHOW MaTEeMaTHKH
cemuHapckuM 3auATusM  |[PI'BOY BO «Ky6I'V», mpotokon Nel0 ot 18.05.2023
Pexxum noctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
MeTouieckne yKa3aHUs 10 BBITOTHEHUIO JJAOOPATOPHBIX padoT,
IMoxroTosKa K YTBEPKICHHBIC Ha 3aceIaHUM Kadeapsl I}pHKJIaL[HOI‘/’I M%TCMaTI/IKI/I
2 1a6OpATOPHbIM 3aHATHSM (bakyybTETa KOMITBIOTEPHBIX TEXHOJIOTUN U MPUKIAIHON MaTEMATHKH
®I'bOY BO «Ky6I'Y», mpotokon Nel0 ot 18.05.2023
Pexxum nocryma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
MeToudeckue yKa3zaHusl 10 BHITOJHEHUIO CAMOCTOSTENILHOM PaboTHI,
TIOATOTOBKA K PEIICHHIO YTBEPKICHHBIC Ha 3aceaHUM Kadeapbl I}pHKJIaL[HOI‘/’I M%TCMaTI/IKI/I
3 3784 ¥ TECTOB (bakyybTETa KOMITBIOTEPHBIX TEXHOJIOTUN U MPUKIAIHON MaTEMATHKH
®I'bOY BO «Ky6I'Y», mpotokon Nel0 ot 18.05.2023 Pexwm nocryma:
https://www .kubsu.ru/ru/econ/metodicheskie-ukazaniya
MeToudeckue yKka3aHus JUIsl OATOTOBKHU 3cce, peepaToB, KypCOBBIX
paboT, yTBEpkICHHBIC HA 3aCeIaHUM Kadeapbl IPUKIATHON MaTEMaTHKU
4 [ToaroToska HoK1a10B (bakyybTETa KOMITBIOTEPHBIX TEXHOJIOTUN U MPUKIATHON MaTEMATHKH
®I'bOY BO «Ky6I'Y», mpotokon Nel0 ot 18.05.2023
Pexxum noctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
MeTouiecKkne yKa3aHus 10 BBITOTHEHUIO PACYETHO-TpahUIeCKIX
3aJlaHUM, yTBEPKICHHBIC Ha 3aceaHUM Kadeaphl IPUKIaTHON
MaTeMaTHKH (paKyIbTeTa KOMIBIOTEPHBIX TEXHOJIOTHH U MPUKIIATHON
matematuku ®I'BOY BO «Kyol'Y», npotokoia Nel(O ot 18.05.2023
IToaroroBka K perieHuIo
5 |pacueTHO-rpaduIECKIX MeToudeckne yKa3aHus 10 BBITOJHEHUIO CAMOCTOSTEIILHOM padoThI,
3ananuii (PI'3) YTBEPXKICHHBIC Ha 3acelaHUM Kadeaphl IPUKIATHON MaTeMaTHKH
(bakyybTEeTa KOMITBIOTEPHBIX TEXHOJIOTUN U MPUKIATHON MaTEMATHKH
®I'bOY BO «Ky6I'Y», mpotokon Nel0 ot 18.05.2023
Pexxum noctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya
MeToudeckne yKa3aHusl 10 BHITOJHEHUIO CAMOCTOSTENILHOM PaboTHI,
YTBEPKICHHBIC Ha 3acelaHUM Kadeapsl IPUKIATHON MaTeMaTHKH
6 IToaroroBka k Tekymemy |pakyapTeTa KOMIBIOTEPHBIX TEXHOJIOTHIA U MPUKIATHON MaTeMaTHKU
KOHTPOJTIO ®I'bOY BO «Ky6I'Y», mpotokon Nel0 ot 18.05.2023
Pexxum noctyma: https://www.kubsu.ru/ru/econ/metodicheskie-ukazaniya




15

Y4eOHO-MEeTOANYECKHE MaTepualibl JUIsl CAMOCTOSITEIbHOM Pa0OThl OOydYaOUIMXCS U3 YHCIa
WHBAJIUJIOB U JIMI[ C OIPAaHMYEHHBIMU BO3MOXXHOCTAMH 3710poBbsi (OB3) mpenocraBisitorcst B
¢dopmax, aTanTUPOBAHHBIX K OTPAHUYCHUSAM MX 37J0POBbS M BOCHPUATHS HH(OPMAIIIH:

JUnist U1 ¢ HapyIIEHUSIMH 3pSHHS:

— B I1e4aTHOM (hopMe yBEIMUYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA,

— B opme ayauodaiina,

— B re4aTtHoOM (hopme Ha si3bIke bpaiins.

JUist a1 ¢ HapyIIEHUSIMH CTyXa:

— B 1e4aTHoO# opme,

— B (popMe AIIEKTPOHHOT'O IOKYMEHTA.

Jist a1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEJILHOTO amnmapaTra:

— B 1e4yaTHoO# opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTAa,

— B opme ayaunocaiina.

JlaHHBI TIepeueHb MOXET ObITh KOHKPETH3UPOBaH B 3aBHCUMOCTHM OT KOHTHMHIEHTa
00yJaronuxcs.

3.0bPA30BATEJIBHBIE TEXHOJIOI'MHU

C TOYKM 3peHUsl IPUMEHIEMbIX METOA0B HCIOJIB3YIOTCS KaK TPaJAULMOHHBIE HH(POPMALIMOHHO-
OOBSICHUTENIbHBIC JIeKYUU, TaK W UHTEpaKTHUBHas IoJadya MaTepualia ¢ MYJIbTUMEAUHHOU
cucreMoii. KoMIbloTepHBIE TEXHOJOTMM B JAaHHOM cCiyyae OO€CHedYMBarOT BO3MOXHOCTh
Pa3HOIUTAHOBOTO OTOOpaXEHUS AITOPUTMOB M JEMOHCTPALIMOHHOTO Marepuaia. Takoe
COUYETAaHHE MO3BOJISIET ONTUMAJIBHO HCIIOIB30BAaTh OTBEACHHOE BPEMS U PACKpBIBATh JIOTUKY U
CoJlepKaHUE NUCLUIUIVHBI.

Jlekyuu TpPENCTaBISAIOT COOON CHUCTEMaTHUeCKue 0030phl TEOPUH ONTHUMH3AIMU C IMoJadyen
Marepuaia B BUIE IIPE3CHTaLUN.

Jlabopamopnoe 3anamue 1103BOJSIET HAYUUTh CTYACHTA IPUMEHATh TEOPETUUECKNUE 3HAHUS IPU
pelIeHMH W HCCIEeNOBAaHUM KOHKPETHBIX 3amad. JlabopaTopHble 3aHATHS MPOBOISATCS B
KOMIIBIOTEPHBIX KJlaccax, MpU OSTOM IpakTUKyercs pabota B rpymnmnax. [loaxon paszbopa
KOHKPETHBIX CUTYyallMil LIMPOKO HCIIOIB3YETCs KakK MPErnojaBareeM, TaKk U CTYICHTaMH IIpH
MIPOBEICHUH aHAIN3a PE3YIbTaTOB CAMOCTOATEIBHON PabOoTHI.

OneHka caMOCTOSTENbHOW pabOThl  CTYAEHTOB TMPOMUCXOAMT IO CPEACTBaM  OIICHKH
VMHJVBHIyaJIbHBIX OTBETOB U JIOIIOJIHEHUH HA 3aHATUAX 110 PACCMOTPEHHBIM TEMATHKAM.

3aHHTI/Iﬂ, NPOBOIUMBIE ¢ HCIIOJb30BAHUEM HHTCPAKTUBHBIX TEeXHOJIOThil

Tabnuia 7. Pa3zgens! mucmIuivHbL, n3ydaemble B 1 cemecTpe.

KoanuecTBo yacon
Ne |HaummeHnoBaHue pa3aesioB (Tem) BCEro ay/l. |MHTEPAKTHBHBI
4acoB € 4achl
12 3 4
1. |BBeaenue B aHanu3 20 4
2.  |Ilpenen uncnoBoil MOCIEAOBATEIILHOCTH 22 8
3. |llpenen pyHkumu 26 8
4.  |HempepsIBHOCTH (YyHKIHHU 28 4
5. | duddepenumpyeMocts GyHKIUN 26 8
Hmozo no oucuyunnune: 124 32
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Tabnuia 8. Pa3gensl TuCIUIUIMHEL, U3ydaeMble B 2 CEMECTpE.

KosanuyectBo yacos
Ne |HammeHoBaHMe pa3/iesioB (Tem) BCEro ayJl. |MHTEPAKTHBHBI
4acoB € Jyachel
1 2 3 4
1. Hccnenoanne GpyHkuumii 22 4
2.  |HeompeneneHHbIN HHTETpal 30 8
3.  |OmnpeneneHHbIN HHTETpa 28 8
4.  |HecoOcTBeHHbIE HHTETPAJIBI 18 4
5.  |YucnoBble psasl 28 8
Hmozo no oucuyunnune: 124 32

Jlis nu1 ¢ HapyLIEeHUsIMU 3pEHHUS:

— B Ie4aTHOM (hopMe yBEITMUYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA.

Jlis nu1 ¢ HapyLIeHUsIMH CITyXa:

— B re4yaTHoO# opme,

— B (pOopMe AIIEKTPOHHOT'O IOKYMEHTA.

Jlig i1 ¢ HapyeHUsIMU OIIOPHO-JBUTaTEIBLHOTO ammapara:

— B 1e4yaTHoO# opme,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA.

Jig nun ¢ OrpaHMYEHHBIMH  BO3MOXHOCTSIMU  3JI0pPOBbSl  IIPEAYCMOTpPEHA OpTaHU3aLUs
KOHCYJIbTallU! C UCIIOJIBb30BAHUEM DICKTPOHHOM IIOYTHI.

JlaHHBI TIepeuyeHb MOXET ObITh KOHKPETH3UPOBaH B 3aBHCUMOCTH OT KOHTHMHIEHTa
00yJaromuxcs.

4. OueHo4HbIC CcpeacTBa sl TEKYyWIero KOHTPOJISI YyCIeBaeMOCTH, NPOMEKYTOYHOM
aTTecTally 110 UTOraM OCBOCHHS M CIHIIIHHbI

OreHOUHBIE CpeACTBA MpeIHA3HAUYEHBI ISl KOHTPOJIS U OLICHKH 00pa30BaTeNIbHBIX JOCTHKECHHM
00y4aromuxcs, OCBOMBILUX MPOTpaMMy Y4eOHON AUCIUILTUHBI « MEeTOAbI ONTUMU3ALIUNY.
OrneHouHbIE CpEACTBAa BKIIOYAET KOHTPOJIbHBIE MaTepHajibl s TPOBEIACHHUA TeKYIero
KOHTPOJsA B ¢opMe HHAMBHIYaJbHBIX CAMOCTOATENBHBIX 33JaHUN M MPOMEKYTOYHOI
aTTecTaluu B (hopMe BOIPOCOB K IK3AMEHY.

OrneHouHbIE CPEACTBA JAJS WHBAIMAOB U JIUI C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbS
BBIOMPAIOTCS C YUETOM UX MHAWBUAYAIbHBIX MCUXO()U3NIECKIX OCOOCHHOCTEH.

— TpU HEOOXOJUMOCTH WHBAIMIAM U JIMLAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/10POBBS
MIPEOCTABIISAETCS IOTIOJIHUTENIFHOE BPEeMs JJIsl IOATOTOBKU OTBETA HAa 3K3aMEHE;

— MpH TMPOBEACHUU TPOLEAYPHl OICHUBAHUS PE3yJbTaTOB OOYYECHHs HWHBAIUAOB M JIMI[ C
OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbBSI MPEAYCMATPUBAETCS UCIIOIb30BaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMA OCOOEHHOCTSIMH.

— NpU HEOOXOAMMOCTH s OOYYAIOUIMXCS C OTPAHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbS U
MHBAJINOB MPOLIEAYPA OLIEHUBAHUS PE3yJITATOB 00YUYEHUS 110 JUCHUIUINHE MOKET IPOBOIUTHCS
B HECKOJIKO JTAroB.

OreHKa yCcrieBaéMOCTH OCYIIECTBISIETCS MO Pe3ysIbTaTaM:

BBINOJIHEHHSI Ta00paTOPHBIX paboT;

OLICHKH, BBICTABIIIEMON NP Cllaye WHAWBUIYATbHBIX 3aaHUH;

OLIEHOK KOJUUIOKBUYMOB;

OTBETa Ha HK3aMEHE.

3ayer B 1, 2-M ceMecTpax BBICTABJISIETCS MO pe3yJbTaTaM BBINOJHEHHBIX KOHTPOJBHBIX padoT,



17

WH/IMBUYaIbHBIX 331aHUH, KOJUIOKBUYMOB U TeKyIIeH paboThl Ha TaOOPAaTOPHBIX 3aHATHUSIX.
[Iponienypa oOIEHMBAaHUS pE3yNbTaTOB OOyUYEHHs MHBAIMAOB U JIML C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH  3JI0POBbSI 10 TUCHMIUIMHE (MOAYJIO) TpEeAycMaTpUBaeT MpPeAOCTaBICHHUE
uHpopMmanuu B (opmMax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
uHpOpMaLUu:

JUist U1 ¢ HapyIIEHUSIMH 3pSHHS:

— B I1e4aTHOM (hopMe yBEIMYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO JIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH CTyXa:

— B 1e4aTHoO# opme,

— B (popMe AIIEKTPOHHOT'O IOKYMEHTA.

Jist a1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEJILHOTO amnmapaTra:

— B 1e4yaTHoO# opme,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA.

JlaHHBI TIepeueHb MOXET ObITh KOHKPETH3UPOBaH B 3aBHCUMOCTHM OT KOHTHMHIEHTa
00yJaronuxcs.

CTpyKTypa OLleHOYHBIX CPeICTB AJIsl TeKylleil U MPOMeKyTOYHOM aTTecTAlNN

Kon HaunmenoBanue
Neo | KoHTponmpyemsbie pa3eisl (TEMbI) | KOHTPOJIAPYEMOH OIICHOYHOTO CPE/ICTBA
n/m JIUCIIUTLTHHBL KOMITETCHI[MU . IIpomexyTouHast
Texymwii KOHTPOJIb
(vnm ee yacTH) aTTecTalus
1 | BBenenue B ananmus OIIK-1.1 Tecm Bonpocwl k sk3ameny I-
22
[Ipenen uncnoBoit OIlK-1.1, Tunosvie Bonpocwi k ax3ameny
2 | mocnemoBaTenbHOCTH OIlK-1.2 KonmpoieHbole 23-30
3a0anus
Hpe (o) (bYHKHI/H’I OIlK-1.1, Tunosvie Bonpocuwl k sxzameny
3 OIIK-1.2 KOHmMpOJbHble 31-57
3a0anus
4 HenpepbiBHOCTH QyHKIIUU OIlIK-1.1, Tunogwle Bonpocut k okzameny
OIlIK-1.2 KOHmMpOJlbHblE 58-71
3a0anus
5 I[Hq)(bepeHHpreMQCT}, OIIK-1.1, Tunoswie Bonpocwi k akzameny -
(bYHKHI/H’I OIlIK-1.2 KOHmMpOJlbHblE 23
3a0anus
HccnenoBanue (yHKIMMA OIlIK-1.1, Tunogwle Bonpocut k okzameny
6 OIIK-1.2 KOHMPOIbHbLE 24-38
3a0anusl, peuteHue
Kelica
7 Heonpenenennslii tHTErpa OIlK-1.1, Tunogwle Bonpocut k okzameny
OIIK-1.2 KOHmMpOJlbHblE 39-48
3a0anus
OrnpeneneHHbI HHTErPATT OIlIK-1.1, Tunosvie Bonpocui k sx3amery
8 OIlIK-1.2 KOHmMpOJlbHblE 49-60
3a0anusl, peuteHue
Kelica
9 HecobcTBeHHBIE HHTETPATTBI OIIK-1.1, Tunosvle mecmosvie | Bonpocwl k axzameny
OIIK-1.2 3a0aHus 61-65
10 YuciioBble pAIb OllK-1.1 Tunosvie Bonpocuwl k sxzameny
KOHmMpOJbHblE 66-70
3a0anus

Iloka3aTeu, KPpUTEPHHU H IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIUI
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CooTBeTCTBHE HOPOrOBOMY YPOBHK) OCBOEHHUS KOMIETEHLIMH IUIAHUPYEMBIM pe3ysbTaTaM
00y4YeHHS U KPUTEPUSM UX OLIEHUBaHMA (OLIEHKA: YAOBJIETBOPUTEIbHO /324TEHO):

OIIK-1 Cnocooen npumenamo pynoamenmanvHvle 3HAHUA, NOTIYUEHHbIE 6 001aCmU
Mamemamuyeckux u (uiu) ecmecmeeHHbvIX HaAyK, U UCHOIb306AMb UX 6
npogeccuonanvholl deasmenpbHOCmU

OIIK-1.1  IIpumensier pyHIaMEHTaIbHbIC 3HAHUS, TOJIyY€HHBIE B 00JIACTH MaTEeMaTHUECKUX
U (MJIM) €CTECTBEHHBIX HAYK IIPU MIOCTPOEHUH MOJEIIEN B 3aJaHHON IPEIMETHON
obnacTu

OIIK-1.2  IIpumenser pyHIaMEHTaIbHbIC 3HAHUS, TOJIyY€HHBIE B 00JIACTH MaTEeMaTHUECKUX
U (WJIM) €CTECTBEHHBIX HAYK PU BBIOOpPE METOJIOB PELICHHS 3a1a4
npoeCCUOHATIBHOMN 1eATEIbHOCTH

3unamep OCHOBHBIE ITOHATHS MaTEMAaTHYECKOTO aHaan3a, 6a3oBble MeToanl A
JUIS aBTOMATU3alMU BBIYMCICHUM, IPUHUHUIIBI IPUMEHEHUS YHCIICHHBIX
METOJIOB ¥l MAITUHHOTO OOYYEeHHUS B 33/1a4aX OMTUMU3AINH U aHAIIA3A
JTAaHHBIX

Ymemo Br1Opatb MeToz U1 peleHns KOHKPETHON 3a1a4l MaTeMaTHIeCKOTro
aHaJn3a, BU3yalIM3UPOBATh Pe3yJIbTaThl aHaIM3a ¢ oMolrsio Python

Bnaoemp OyHIaMEHTAIBHBIMYA 3HAHUSIMHA MaTEMAaTUUECKOI0 aHAJIM3a JJIs
MCTIOJIb30BAHUS HX B MPO(EeCCHOHANBHOM NesTeTbHOCTH. MeTonaMu
aBTOMAaTUYECKOM IIPOBEPKU PELIECHUN ¢ ucnonb3oBanueM M

CootBeTcTBHE 0230BOMY YPOBHIO OCBOEHHS KOMIIETEHIINHN IIJTAHUPYEMBIM pe3yJIbTaTaM 00yUeHHS
U KPUTEPHUSM MX OLIEHUBAHUSA (OLIEHKA: XOPOIIO /3a4TEHO):

OIIK-1 Cnocooen npumenamo pynoamenmanvHvle 3HAHUA, NOTIYUEHHbIE 6 001aCMU
Mamemamuyeckux u (uau) ecmecmeeHHbvIX HaAyK, U UCHOIb306AMb UX 6
npogeccuonanvholl deasmenpbHOCmuU

OIIK-1.1  IIpumensier pyHIaMEHTaIbHbIC 3HAHUS, TOJIyY€HHBIE B 00JJACTH MaTEeMaTHUECKUX
U (MJIM) €CTECTBEHHBIX HAYK IIPU MOCTPOEHUH MOJEIIEN B 3aJaHHON IPEIMETHON
obnacTu

OIIK-1.2  IIpumenser pyHIaMEHTaIbHbIC 3HAHUS, TOJIyY€HHBIE B 00JIACTH MaTEeMaTHUECKUX
U (WJIM) €CTECTBEHHBIX HAYK PU BBIOOpPE METOJ0OB PELICHHS 3a1a4
npoeCCUOHATBHOMN 1eATEIbHOCTH

3uamo OcHOBHBIE ONIpeAEIEHUS U TEOPEMbI MATEMAaTUYECKOTO aHAIN3a.
bazoBeie npuHIUne! padoTsl MM HHCTPYMEHTOB U1 MATEeMaTHYECKUX
BBIYMCIICHUI

Ymemo Jloka3bIBaTh yTBEPKACHUS, CCM(PUUHBIE TSI MATEMAaTHYECKOTO

aHalM3a, BEIOpATh METO [Tl pEIICHUS KOHKPETHOW 3a1aun
MaTeMaTHUIECKOro aHaJIn3a

Bnaoemp Hagpikamu paboTsl ¢ Oubnuorexkamu Python s 6a30Bbix
BU3yaJIM3alui, HaBbIKaMK Hcnoab3oBanus MU mia yckopenus
BBIYMCIICHH.

CooTBeTcTBHE NPOJABHHYTOMY VPOBHIO OCBOCHHUS KOMIIETCHILIMM MIAaHUPYEMBIM pe3yJibTaTaM
00ydYeHUsI U KPUTEPUSIM UX OIICHUBAHUS (OIICHKA: OTJIUYHO /324TEHO):
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OIIK-1 Cnocooen npumenamo pynoamenmanvHvle 3HAHUA, NOTIYUEHHbIE 6 001aCmU
Mamemamuyeckux u (uau) ecmecmeeHHbvIX HaAyK, U UCHOIb306AMb UX 6
npogeccuonanvholl desasmenpbHOCmuU

OIIK-1.1  IIpumensier pyHIaMEHTaIbHbIC 3HAHUS, TOJIyY€HHBIE B 00JJACTH MaTEeMaTHUECKUX
U (MJIM) €CTECTBEHHBIX HAYK IIPU MIOCTPOEHUH MOJEIIEN B 3aJaHHON IPEIMETHON
obnacTu

OIIK-1.2  IIpumensier pyHIaMEHTaIbHbIC 3HAHUS, TOJIyY€HHBIE B 00JIACTH MaTEeMaTHUECKUX
U (WIM) €CTeCTBEHHBIX HAyK IPU BBIOOpPE METOJI0OB PELICHHS 3aa4
npoeCCUOHATILHOMN 1eATEIbHOCTH

3namo ['my6okue TeopeTHyecKre OCHOBBI MATEMaTHYECKOT'0 aHaIN3a, METO b
JI0Ka3aTeNIbCTBA TEOPEM, ANMPOKCUMAIIMOHHBIE TEXHUKH (PSAbI
Teilnopa, aCHMITOTHYECKHUE PA3TI0KEHUS)

Ymemo Jloka3bIBaTh yTBEpKACHUS, CCM(PUUHBIE TSI MATEMAaTHYECKOTO
aHaJn3a, BEIOpaTh METOJ I PEeLICHU KOHKPETHOU 3a7auu
MaTeMaTH4ecKoro aHannsa. CTpoUTh U aHAJIM3UPOBATh MATEMAaTUUECKHE
MOJICJIA B €CTECTBEHHBIX HayKax U MHKeHepuu. [IpoBoauTs aHamus
pewenuil. [Ipumensates matemarnueckuii ananus B M1 niau MO.

Bnaoemp CriocoOHOCTBIO AAANTUPOBATh TEOPETUIYECKHIE 3HAHUS K pealbHBIM
WH)KWHEPHBIM WM HAaYYHBIM rpoOsiemam. HaBplkamMu aHaTM3UpOBATh
3aJ]auu Ha CXOJAUMOCTb, HETIPEPhIBHOCTh. HaBbikaMu paboTHI C
MaTeMaTUYEeCKUMU ITaKeTaMH, TEXHUKaMHU BU3YyaJIH3alluy JaHHBIX C
ucnonb3zoBanuem M.

TunoBble KOHTPOJbHbIC 3aJaHMSA WJIHM HMHbIe MATepPHAJIbl, HEOOXOAMMBbIC IJsl OLECHKH
3HAHUH, YMEHHMI, HABBIKOB M (MJIM) ONbITA [JeSITeIbHOCTH, XaPAaKTePU3YHIIUX 3TaIbl
(¢opMupoBaHuSsI KOMIIETEHIIMII B Ipolecce 0CBOCHUsI 00pa30BaTe/IbLHOM MPOrpaMMbl

4.1. IlepeyeHb NPUMEPHBIX 3aJaHUI JJIs1 CAMOCTOATEJIHLHOH PadoThI

[lenbl0 caMOCTOSITETILHOM PAa0OOTHI CTyAEHTa SBIAETCS YIIIyOJieHHE 3HAHWN, MOJYYCHHBIX B
pe3yabTaTe ayAWTOPHBIX 3aHATHHA. BbIpabaThIBalOTCSI HaBBIKM CAMOCTOSITEIBHOM palOOTHI.
3aKperuIfAioTCs OIBIT ¥ 3HAHUS, IIOJIy4eHHBIE BO BpeMs J1a00paTOPHBIX 3aHATHHA.

4.1.1. O0pa3ubl KOHTPOJBLHBIX 3aaHuil M0 JadopaTopHbIM 3ausaATHAM (1 cemecTp)

1. ITocTpouts rpaduku GpyHKIHIL:

ooty Ly ) (1)
x{x — 1) X

2. TlocTpouTs (B OJHOM cucTeMe KOOpAUHAT) Tpaduku GyHKIMH Y =*+1 y=e"

3. Vkasatb (rpauueckv) Ha IUIOCKOCTH MHOKECTBO TOYEK, KOOPAMHATHI * , » KOTOpPBIX

YIOBJICTBOPSIIOT YCIIOBUSAM: y=x*, Y S¥+2,

4. Haiitn HanGoJIbIIee M HaMMEHbIIee 3HaueHns PYHKIMH » = (x> - x+2) Ha oTpeske [04].

5. Haiitu nipenensl nociie10BaTeIbHOCTEN:
1) hmw; 2) limw; 3) lim n’+4n? +3 ) 4) lim\/m—\/n2 +55

n—wo (}’l + 2)3 + (2 _ }1)3 n—on (n + 3)' n—>0 \/; +1 n—w
5) |yt (nm® 56) - _n 42",
= \fn +(Inn)® "3’

6. Haiitu npenen pyHKIwmii:
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. 4 . 3 . . /
1) lim V' +2 547 s ‘2) lim -1 3 3) lim Yox -3 94) ]im71+czosma 5) lim I+x -1

Y I T T B =0sin(z(x+2))
6) “Hilf:‘]; 7) i 8) Vxt—x+1-1.

lim

. - 2
lim (e* . ( : 2)" ?
s ILmn 1+ 2sinx ol Inx

7.. UccnenoBaTh Ha HEMPEPHIBHOCTh M OCTPOUTH ACKHU3 rpaduka GpyHKInu:
— (= . . 1 .
D ¥ = = DsgnCr+ D) 2). J/(X):41 *iz’ 3) y(x)=exl =2 4) y(x)=arctg[%].

x+1 X X+

4.1.2. O6pa3ubl BONPOCOB K KOLIOKBUYMY (1 cemecTp)

1. MuozxecTBa Ha 1uci0Bod npsamoii (N, Z, Q). VppanuonanbHOCTb uncna 47 /7 -

2. ITonstue ceuenust MHOxecTBa Q. IIpumMepsl ceueHn.

3. VYnopsiioueHue BEIECTBEHHBIX Yncen. [IBe JJeMMBI.

4. [Tpubnmxenne ynces KOHEYHBIMU IECATHYHBIMU IPOOSIMH.

5. HenpepsiBHOCTE MHOXECTBA R. Teopema Jlenexknnna.

6. I'panu MHOecTB. Tounble Tpanu. Teopema o cyliecTBOBaHMU TOUHOM rpaHu. OCHOBHOE
CBOMCTBO TOYHBIX I'PaHEH.

7. OrpaHu4eHHbIE U HEOTPAaHUYEHHBIE YHCIIOBBIE TOce10BaTeIbHOCTH. [TonsaTre. [Ipumepsl
8. BbeckoneuHo 6onblre 1 6ECKOHEYHO Mallble OCIeI0BaTEeNbHOCTU. CBSA3b MEXy HUMH.
9. OcHOBHBIE CBOICTBA 0.M. IOCIE0BATEIBHOCTEN.

10. Cxopsuiuecst yucioBble nocinenoarenpbHocTu. [lonarue. Ipumepsl. PacxoaumocTs.

11. TeopeMbl © eIWHCTBEHHOCTH Tpeieina W 00 OrpaHUYEHHOCTH  CXOASIIEHCS
I10CJIEJ0BATEILHOCTH.

12. Apudmernueckre CBOWCTBA MPEJIEIOB MOCIEI0BATEILHOCTEH.

13. Teopemsl 0 IpeeIbHOM IIEPEXO/IE B HEPABEHCTBAX AJIS IOCIIEA0BATEIbHOCTEH.

14. IIpu3Hak CXOAUMOCTH MOHOTOHHBIX ITOCJIEI0BATEIBLHOCTEN.

15. IIpuHIUII BIIOKEHHBIX OTPE3KOB.

16.  Yucno e.

17. [lonsTHe moanocienoBaTeaIbHOCTH. JIEMMBI O CXOOUMOCTH IIOCJIEIOBATEIBHOCTH U €€
MIOATIOCIIEJOBATEIILHOCTEH.

18.  Jlemma O BbII€JIEHMM MOHOTOHHOM IOJIIOCIEA0BATEIBHOCTH.

19.  IlpenenpHble TOUKH M1OCIENOBATEIBHOCTH, CBSA3b C YACTUUHBIMHU IIPEIETaMH.

20. Teopema bonbnano-Beliepmrpacca.

21. CnenctBus u3 teopemsl b.-B. ( 3 nemmbi).

22. Teopema b.-B. 1 HeorpaHUYEHHOM MOCIEA0BATEIBLHOCTH.

23. ®yHaameHTanbHble nocienosareabHocTu. [Ipumepsl. Kpurepuii Komn.

24. Onpenenenue npeaena Gpynkun B Touke nmo Koy, mo I'efine. [Ipumepsr.

25. DKBHUBAJICHTHOCTH OIpeiesienuii npenena ¢pyukuuu no I'eitne u no Komm.

26. OnHoctopoHHuUE npenaeisl GyHKIuU B Touke. Teopema. [Ipumepsr.

27.  Jlpyrue BuAbl npeneioB GyHKINU - B TOUKE, HA OECKOHEYHOCTH.

28. Apudmernueckne CBOUCTBa npenenoB GpyHkuuu. [IpenenbHblii nepexoa B HEpaBEHCTBAX.
29. IlepBblil 3aMedaTeIbHBIN IPEae.

30.  Bropoii 3aMedaTenpHbli Ipeae.

31. CpaBHeHue 0eckOHEYHO MalbIX PyHKIMI. CBOHCTBA SKBUBAJICHTHBIX 0.M. (.

32. [TonsaTue QpyHKIMH, HENPEPHIBHOM B Touke. OnpeneneHus, IpuMephl.

33. HenpepwiBHOCTS yHKIHH y=C¢, X, Pn(x), Pn(x)/Qm(x), TpHrOHOMETPUUYECKUX (PYHKITHIA.
34. Teopema 0 HENPEepHIBHOCTH MOHOTOHHOHN (DYHKIIMH.

35. HenpepbiBHOCTH coxHON QyHKIMU. CleACcTBUS U3 BTOPOTO 3aMeUaTeIbHOro npejaea.
36. [lepBas Teopema bonbrano-Komu.

37. Bropas Teopema bonbuano-Komm.

38. Teopema 00 ycTOIUMBOCTH 3HAKA HETIPEPHIBHOM (DYHKITHH.
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39. Jlemma o0 JIOKaNbHOM OrpaHMYEHHOCTH HempepbiBHOW (yHKiuu. IlepBas Teopema
Beitepmrpacca.
40. Bropas Teopema Beliepiurpacca.
4.1.3. IlepedyeHb BONPOCOB, KOTOPbIe BLIHOCATCS HA 3K3aMeH B 1 cemecTpe
1. MHosecTBa Ha uncinoBoil npsamoii (N, Z, Q). MppauroHanbHOCTh Yncia \i V2.
2. ITonstue ceuenust MHOxecTBa Q. IIpumMepsl ceueHni.
3. VYnopsiioueHue BEIECTBEHHBIX Yncen. [IBe JeMMBI.
4. [Tpubnmxenne ynuces KOHEYHBIMU IECATHYHBIMU IPOOSIMH.
5. HenpepsiBHOCTE MHOXKECTBA R. Teopema Jlenexknnna.
6. I'panu MHOecTB. TouHble Tpanu. Teopema o cyliecTBOBaHMU TOUHOM rpaHu. OCHOBHOE

CBOMCTBO TOYHBIX I'PaHEH.

7. OrpaHu4eHHbIE U HEOTPAaHUUEHHBIE YU CIIOBBIE NOce0BaTeIbHOCTH. [ToHsaTne. [Ipumepsl
8. beckoneuHo 6oblre 1 6ECKOHEYHO Mallble OCIEeI0BaTEeNbHOCTU. CBSA3b MEXy HUMH.
9. OcHoBHbIE CBOWCTBA 0.M. IIOCIEA0BATEIBHOCTEN.

10. Cxopsuiuecst yucioBble nocinenosarenpbHocTu. [lonarue. Ipumepsl. PacxoaumocTs.

11. TeopeMbl © eIWHCTBEHHOCTH Tpeiera W 00 OrpaHUYEHHOCTH  CXOASIIEHCS
II0CJIEJ0BATEIbHOCTH.

12. Apudmernueckre CBOWCTBA MPEIEIOB MOCIEI0BATEIHOCTEH.

13. Teopemsl 0 IpeeIbHOM NIEPEXO/IE B HEPABEHCTBAX AJIS IOCIIEA0BATEIbHOCTEH.

14. IIpu3Hak CXOAUMOCTH MOHOTOHHBIX ITOCJIEI0BATEIBLHOCTEN.

15. IIpuHIUI BIIOKEHHBIX OTPE3KOB.

16. Yuco e.

17. [TonsTHe moAOCIEen0BaTEIbHOCTH. JIEMMBI O CXOOUMOCTH IIOCJIEIOBATEIBHOCTH U €€

HOAIIOCIEN0BATENbHOCTEN.

18.  Jlemma O BbII€JIEHMM MOHOTOHHOM IOJIIOCIEA0BATEIBHOCTH.

19.  IlpenenpHble TOUKH [TOCIENOBATEIBLHOCTH, CBA3b C YACTUUHBIMHU IIPEIETaMH.

20. Teopema bonbsnano-Beliepmrpacca.

21. CnenctBus u3 teopemsl b.-B. (3 nemwmbr).

22. Teopema b.-B. 1 HeorpaHUYEHHOM MOCIEA0BATEIILHOCTH.

23. ®yHaameHTanbHble nocienosareabHocTu. [pumepsl. Kpurepuii Komn.

24. Onpenenenue npeaena Gpynkun B Touke no Komm, o I'efine. [Ipumepsr.

25. DKBHUBAJICHTHOCTH OIpeiesieHuii npenena ¢pyukuuu no I'eitne u no Komm.

26. OnHocropoHHHUE mpeensl GyHKIuU B Touke. Teopema. [Ipumepsr.

27.  Jlpyrue BuAbl npeneioB GyHKINU - B TOUKE, HA OECKOHEYHOCTH.

28. Apudmernueckre CBOUCTBa npenenoB GyHkuuu. [IpenenbHblii nepexoa B HEpaBEHCTBAX.
29. IlepBblil 3aMeUdaTEIbHBIN IPEIEI.

30.  Bropoii 3aMedaTenpHbli Ipeae.

31. CpaBHeHune 0eckOHEYHO MalbIX PyHKIUI. CBOHCTBA SKBUBAJICHTHBIX 0.M. (.

32. [TonsaTue QpyHKIMH, HENPEPHIBHOM B Touke. OnpeaeneHus, IpuMephl.

33. HenpepwiBHOCTS yHKIHNH y=C¢, X, Pn(X), Pn(x)/Qm(x), TPHrOHOMETPUUYECKUX (PYHKIIHIA.
34. Teopema 0 HENPEPHIBHOCTH MOHOTOHHOHN (DYHKILIUH.

35. HenpepbiBHOCTB coxkHON QyHKIMU. CleACTBUS U3 BTOPOTO 3aMeUaTeIbHOro npejaea.
36. [lepBas Teopema bonbrano-Komu.

37. Bropas Teopema bonbuano-Komm.

38. Teopema 00 ycTOIUMBOCTH 3HAKA HETIPEPHIBHOM (DYHKITHH.

39. Jlemma o0 JIOKaNbHOM OrpaHMYEHHOCTH HempepbiBHOW (QyHKuuu. IlepBas Teopema
Beitepmrpacca.

40. Bropas Teopema Beliepiurpacca.

41.  HenpepsiBHOCTH 00paTHO pyHKIIMH. Teopema.
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42. Toukwu pa3pbiBa, ux knaccudukanus. [Ipumeps.

43.  PaBHoMepHas HempepbIBHOCTH pyHKIMH. [ToHsATHE, TpHMEpHI. CBSA3b C HEMIPEPHIBHOCTBHIO.
44. Teopema Kanropa.

45. ITonsiTe nmpousBogHON. Ee reoMeTpuyecKuii CMbICI.

46. [TpousBoaHbIe OT PyHKIHMIA: y=C, Y=X, y=X", sinX, cosX, a*,l0g.x.

47.  OpHOCTOpOHHME IPOU3BOIHBIE. CBA3b C CYIIECTBOBAHUEM IIPOU3BOIHOM.

48. JuddepeHunpyeMocTs GyHKIHH B TOUKe. [IBa OnpeneneHusl, X SKBUBATCHTHOCTD.
49. Ces3p Mexay AuGGEepeHIUPYEMOCThI0 M CYIIECTBOBAHUEM IPOU3BOIHOMN, MEXITY
(G epeHIUPYEeMOCTIO U HENPEPHIBHOCTHIO.

50.  Ilonsatue nuddepenunana pynkuuu. I'eomerpuueckuii cmpica auddepennnana.
51.  IlpubnmxeHHbIC BBIYUCICHUS IPU TOMOLTH TuddepeHIana.

52. [IpousBoHast CyMMBI, pa3HOCTH, IIPOU3BEAECHUS, YACTHOTO.

53.  IlpousBognas oOpatHoil QyHKuuu. I[IpousBoaHble OOpPAaTHBIX TPUTOHOMETPUUYECKUX
(byHKIMHA.

54.  IlpousBOAHAs CIOXHOU (QYHKITHH.

55.  Jlorapudmuueckas npou3BOIHAS.

56.  MuBapuantHOCTH popMmbl tuddepenmana 1-ro mopsaxa.

57.  Bo3spacranue (yObiBanue) gpyHkiuu B Touke. Teopema.

58. Teopema ®@epma.

59. Teopema Pomts.

60. Teopema Jlarpanxa, cinencTBus U3 Hee.

61. Teopema Komm.

62.  IIpou3BOIHBIEC BBICIIUX MOPSAKOB ISl SIEMEHTAPHBIX (PYHKIUH.

63. ®opmyna Jleibauma.

64.  Juddepennmansl BEICIIMX TOPSIIKOB. HeMHBapuaHTHOCTD UX (DOPMBI.

65.  Ilapamerpuueckoe nuddepenunpoBanue.

66.  Packpeitue Heonpeaenennocreit Buna 0/0 mo npasuny Jlonurass.

67. PackpbiTre HeonpeieIeHHOCTel Bua oo /ooco /oo 1o npasuity JlonuTas.

68. PackpsiTHe pa3nu4HbIX BUJOB HEONPEAEICHHOCTEH.

69. ®opmyna Teiinopa ¢ octarkoMm B Gpopme [eano.

70. ®opmyna Teinopa ¢ octarkoMm B Gpopme Jlarpamxa. opMyia MakiiopeHa.

71. Onenka ocratka ¢popmysl Teinopa.

72.  Paznoxenue o popmyne MakinopeHa 1Jist SI€MEHTapPHbIX (GYHKLINH.

73. [TpubnnxeHHbIe BEIYUCIIEHUS MTPpH oMoInu ¢popmyssl Teinopa.

74. Brruncnenue npenenos npu nomouiu Gopmyisl Teitnopa.

75. TeopeMbl 0 MOHOTOHHOCTH UG PepeHIpPyeMOil (PyHKITUH.

76. Touku sxkcTpemyma quddepeHuupyemMoit GyHKIHH.

77. Heo6xonumoe yciaoBre TOUKH JIOKATBHOTO SKCTpEMyMa. 1-e JOCTaTOuHOE yCI0BUE TOUKH
JIOKaJIbHOTO 3KCTpEMyMa.

78.  2-e 1OCTAaTOYHOE YCJIOBUE TOUYKHU JIOKAJIBHOIO 3KCTPEMYMA.

79.  JlokanpHBIN 3KCTpeMyM Heau(pepeHIpyeMOoil (yHKITHH.

80.  HampaBnenue BoImyKkinocTH rpaduka GyHKIUHU. Jl0CTaTOUHOE yCIOBHE BBITYKIOCTH.
81. Touxu nepernda. HeoOxoaumoe ycioBre TOUKU meperunoa.

82. 1-e u 2-e nocTaTo4HbIE YCIOBHSI TOUKH Ieperuoa.

83. 3-e 10CTaTOYHOE YCIOBUE TOUKU IKCTPEMYMa, TOUKU Ieperuoa.

84.  AcumnToTsl rpaduka GyHKIUH.

85. OOm1as cxema uccnenoBanus (yHKIMU U IOCTPOEHUE rpaduka.

4.1.4. O0pa3ubl KOHTPOJIBLHBIX 3a]aHUI M0 JA0OPATOPHBIM 3aHATHAM (2 cemecTp)

1. Ucnionb3ys onpeneneHne HailTh MPOU3BOIHYIO (DYHKITHH:
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1) y:4x+i B TOYKE ¥=2;2) y=¢' B TOUKEe X=1; 3) y=sin2x g toyge x:%.

2. Haiitu npou3BOHYIO (DyHKIIMU:

1) y:,lx.hbﬁ_\/;;z) y=ln(x+\/x2+l);3) —HVCl‘gi ;4) y=xy1-x* +arcsinx.
x

3. Jloxa3aTb npuOIMKEHHYIO POpPMYITy

nl _n

a +tx=a+

n—1
rae ¢>0 u [x man no cpaBuenuio ¢ ¢
4. Jloxa3aTb HEPaBEHCTBO
Xyt <o (x—y),
rie a>1lyx>y>0,
5. Jloka3zaTb HEpPABEHCTBO
‘sinxfsiny‘ < ‘xfy‘_

6. Jloka3aTb HepaBEHCTBa
a-b a _a-b

<In—< ’
a b

TIae a>b>0 .
7. Jloka3aTb HEPABEHCTBO

e >1+x,
npu x#0 .
8. Jloka3aTb HEpaBEHCTBO

sinx <x
HpI/I x>0 .
9. OnpeJ:[eJme MPOMEKYTKH MOHOTOHHOCTH (B CTPOTOM CMBICIIE) CIEAYIOMNX (DYHKITHIA:
1) ;2) R X 3) x> 3 4) y=xe'; 5) y=xlnx;6) y=x+sinx_

1 +x° 1- =1

10. MccnenoBath Ha 3KCTPEMYM CIEAYIOMUX (DYHKIIUNA:
D)y=x(1-x);2) y=x1-27; 3) y=x’(1-x%; 4) y=[xl-x.
11. IlpoBectn HEOOXOAWMBIE MCCIEJOBAHUS W IMOCTPOUTH 3CKHU3BI T'Pa(UKOB CIETYIOUINX
byHKUHM:
D) _x'+152) ety 3) | _Inxg 4) YEXAERYIS) o 1h0xt)e
y=— y=— Y=
X X X
12. HaiiT MHOECTBO 3HaUEHUH ClIeayomuX (yHKIUNA Ha yKa3aHHBIX TPOMEKYTKAX:
D) =iz, E=0l 2) |, = [-2,4+0),
X+
13. Haiitu nuHTETpass:
1) [ dx 3 2) [eadx; 3) I 4) dx__; 5) [sin(3-4x)dx; 6) [
@2x-1)?* 4+x* 1-9x2 cos (x 5)

14. HaHTH HUHTErPAJIbL:
1) 3 2) J1g’xdx ;) 3) dx ; 4) x’
.[ N d J'\/;+\/7 I(l_x)loodx

15. HaHTH WUHTErPAJIbL:

1) [ xdx 5 2) [sin’xdx; 3) .1 J.

4) e'dx .
1+ 4x2 [—

1-¢e*

d 9

16. Haiitn I/IHTeraJII:I'

I)I dx 2)I dx 3)J. x+1 d’4)j .
x’ 2x+2 x* - x*+x+1 «/5+x x2
17. Haiitn I/IHTeraJII:I'
1) j—2f3 2x+3 Z)I xdx ; 3) J.
(x— 2)(x+5) D+ 2)(x+3) X+l

18. Haiitu nnTETpass:
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D) _;2) _d ;3)
I3+2\/} '[l+\/2x+l I,/zj

19. Haiitu nunTerpass:

1) IXCOSXdX; 2) [x*Inxdx; 3) Iarctgxdx; 4) Jxe“dx

20. Haiitu nunTerpass:

1) jsinx sin x 2) [cos® xdx 3) [ dx 4) [ sin 5x cos xdx
cos’ x sin x

21. Haiitu nunTerpass:
1) [sinxe*dx ; 2) [ dx 3) jlnzxdx,

I+e"
22. Jlna dynxmun £(x) =X Ha orpeske [0.1] moctpouts uHTErpansryo cymmy PuMana i cyMMBI
HapOy, pa3dbuBas 3TOT OTPE30K HA TPU PABHBIX OTpE3Ka.
23. Haiitu onpeiesieHHbIE HHTErPabl:

1) j[xfl—xdx; 2) ]Tsinxdx; 3) ]Tcosxdx 4) ]Esiandx'

24. Haiitu onpeneneHHHe I/IHTeraJIBI'

1) 3 32) f_dx ;3) % 4)
£x°°”dx fove 7] x+1d {x(mﬂ Y
25. Haiitu ruioma/ s 061acTi OrpaHMIeHHON IpsiMbiMA * =2 ¥=-1_y=0 y rpayukom PpyHKIUH

y= x?—2x+3,
26. Haiitu miomaaps 001acT OrpaHUYeHHOM rpaduKkaMu QYyHKIHMN y=x> U YV =2-X,
27. Haiitu miomniaap 061acTé OrpaHHyYeHHON rpadukaMu QyHKIuin ¥ =sinx V=% g V=775

28. Haiitu miomanas 061acTu OrpaHUYeHHO aummcom x*  y*

Y o
a® b

Ilposepsaemvle Komnemenyuu Komnjiekcom npakmuueckux zaoanui: OINK-1
4.1.5. O6pa3upl BONPOCOB K KOJLUIOKBUYMY (2 cemecTp)

l. Teopemsl 0 MOHOTOHHOCTH nuddeperiupyemoit GyHKIUM.
2. Touku skcTpemyma quddepeHuupyemMoit GyHKIHH.
3. Heo6xonumoe yciaoBre TOUKH JIOKATBHOTO SKCTpEMyMa. 1-€ JOCTaTOuHOE yCI0BHUE TOUKH

JIOKAJIbHOTO 3KCTpeMyMa.
2-e 1I0CTaTOYHOE YCIOBUE TOUYKH JIOKAJIBHOTO SKCTPEMyMa.

JlokanbHbIi 9kcTpeMyM Heauddeperurpyemont GyHKINH.

Hanpasnenue Boimykiioctu rpaduka GpyHkun. JloctarouHoe yciaoBUe BHITYKIOCTH.
Touxu nepernda. HeoOxoaumoe yciioBre TOUKU mepernoa.

1-e u 2-e nocTaToOUHbIE YCIOBUS TOUYKHU Neperuoa.

3-e 10CTaTOYHOE YCIOBUE TOUKU IKCTPEMYMa, TOUKU Ieperuoa.

AcumnToTsl rpaduka GyHKIHH.

Oom1as cxema uccneoBanus (yHKIMU U IIOCTPOEHUE rpaduka.

—ES 0NNk

— O

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

1. TeopeMbl 0 MOHOTOHHOCTH UG PepeHIpyeMOoil (PyHKITHH.

2. Touku sxkcTpemyma quddepeHuupyemMoit GyHKIHH.

3. Heo6xonumoe yciaoBre TOUKH JIOKATBHOTO SKCTpEMyMa. 1-e JOCTaTOuHOE YCI0BHUE TOUKH
JIOKAJIbHOTO 3KCTpeMyMa.

2-e I0CTaTOYHOE YCIOBUE TOUYKH JIOKAJIBHOTO SKCTPEMyMa.

JlokanbHbIi 9kcTpeMyM Heauddeperurpyemont GyHKINU.

Hanpasnenue Boimykiioctu rpaduka GpyHkun. JloctarouHoe yciaoBUe BHITYKIOCTH.
Touxu nepernda. HeoOxoaumoe yciioBre TOUKU neperunoa.

1-e u 2-e nocTaToOYHbIE YCIOBUS TOUYKHU Neperuoa.

NN
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9. 3-e 10CTaTOYHOE YCIOBUE TOUKU IKCTPEMYMa, TOUKU Ieperuoa.
10.  AcumnToTsl rpaduka GyHKINH.
11. OOm1as cxema uccnenoBanus (yHKIMU U IOCTPOEHUE rpaduka.
12. [TonsaTue nepBooOpa3HOi U HEOIPEIEIEHHOIO HHTErpaa.
13. CBolicTBa HEOIIPEIEIEHHOIO UHTETpaa.
14. TaGnuua uHTErpaos.
15. Meron 3aMeHbI IEPEMEHHON B HEOIIPEACIIEHHOM UHTErpalle.
16. Meroa UHTETPUPOBAHMS T10 YACTSM.
17. Parmonansueie  @ynkiuu. IlpaBuiibHbIE YW HENpPaBUJIBHBIE JAPOOH.
WHTerpupoBanue 31eMeHTapHbIX JpoOeit.
18.  Meron HeonpeaeneHHbIX K03 PUIneHTOB.
19. Brrunciienue uHTErpansoB BUaa 1= Rex ax+b 2—11 ax+b. i_n
f (.k, (cx+d) e (cx+d ) "

R(x ax+b % ax+b. En)dx.
I RGx, (m) 0 ™
20. WNurerpupoBanue nuddepenimpyembrx onaoMoB. [TogcranoBku YeOrniiesa.
21. [ToacranoBku Ditnepa.
22. HNHTerpupoBanyie TPUrOHOMETPUYECKUX BBIPAKEHUM.
23.  HMHrerpupoBaHME UPPALUOHAIBHOCTEN IIPHU OMOIIY TPUTOHOMETPUUYECKUX
IIOJICTAHOBOK.
24. ITonstue onpeneneHHoro uHrerpana. ['eomerpuueckuii cmpicia. OrpaHUUEHHOCTD
UHTErpupyembIx pyHkmii. ynkius Jupuxie.
25. Cymmsl [lapOy. Mx cBoiicTBa, (2 1€eMMBI).
26. Teopema o cyniecTBOBaHMH ONPEEIIEHHOIO HHTErpasa.
27. HHTerprpyeMocTh HEMIPEePhIBHOM (DyHKITHH.
28. WuTerpupyeMocTs GyHKIMU UMEIOLICH KOHEYHOE YHCIIO TOUEK pa3phIBa.
29. CBolicTBa MHTETPAIOB, BBIpa’KaeMble paBEHCTBAMU. TeopeMa O CpETHEM.
30. CBolicTBa MHTETPAJIOB, BhIpa’KaeMble HEPAaBEHCTBAMU.
31. OnpeneneHHblil HHTErpaj ¢ IEPEMEHHBIM BEPXHUM IPEJEIIOM.
32.  HempepsIBHOCTb, U HepeHInpyeMOCTb.
33. OcHoBHast (popMyJia HHTETPAIbHOTO UCUYHCIICHUSI.
34. Meron 3aMeHBI IEPEMEHHON B OIIPEACIIEHHOM UHTErpalle.
35.  ®opMyiia HUHTETPOBAHHUS 110 YACTSM B ONPEAEICHHOM UHTETpAJIE.
36. [Tonsarue mnomanu. Ksagpupyemsie GpUrypbl 1 uX CBOMCTBA.
37.  BpluncneHHe IIOMAAEH TNIOCKUX GUTyp (U JeKapTOBBIX U MOJISAPHBIX KOOPAUHAT).
38.  Brbruncnenue o0bEMOB TeJ MPH MOMOIIX OINPEIEICHHOI0 HHTErpaa.
39.  IlonsTtue niuHbI 1yrd. BeipaskeHue NIuHBI AYTH IPU IOMOILU ONPEIEIIEHHOTO
UHTETpaa.
40.  Juddepenunan qyru.
41. MexaHndeckue NpUIoKEHUs OIIPEACIICHHOIO HHTErpaa.
42. Brluncnenue mionaay NoBEpXHOCTH BPALLICHHUS.
43.  ®opmyna NpIMOYTOJIbHUKOB MPUOIMKEHHOTO BEIYUCICHHS OTPEICTICHHOTO HHTETpaa.
44. ®opMya Tpanenui.
45. ®opmyna CuMmIncoHa.
46. Heco6cTBennsIit uHTErpan nepeoro poaa. [lonsrue, cxoaumocts. [Ipumepsi.
47. CBoiicTBa HECOOCTBEHHBIX HHTETPAJIOB 1-ro poja.
48. Kpurepuii cxoguMocT HecOOCTBEHHOTO HHTErpania 1-ro pona.
49. [Tpu3Hak cpaBHEHUS 7151 HECOOCTBEHHOTO HHTErpaja 1-ro poaa.
50. [TpenenpHbIN NpU3HAK CpaBHEHHS U1 HECOOCTBEHHOI0 HHTErpana 1-ro pona.

51. Heco6ctBennsiit uaterpan 2-ro poaa. [lonsitue, cxonumocts. [Ipumepsr.
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52. CBoiicTBa HECOOCTBEHHBIX HHTETPAJIOB 2-T'0 POJA.

53.  Kpurepuii cXo@UMOCTH HECOOCTBEHHOT'O HHTETpaja 2-ro poja.

54. [Tpu3Hak cpaBHEHUS 7151 HECOOCTBEHHOTO MHTETpaja 2-ro poja.

55. [TpenenpHbIN MpU3HAK CPaBHEHUS U1 HECOOCTBEHHOI'O MHTErpaia 2-ro poja

56. Uucnossle psasl. [loHsTHE, CXOAMMOCTD YHUCIOBOTO Psia, IPOCTEUIIINE CBOMCTBA
YHCJIOBBIX PAJIOB.

57. CX0aMMOCTh YHCIIOBOTO psifia MPU 0TOPaChIBAaHUM KOHEYHOTO YHCIIA €TO YWICHOB.
CBOICTBO OCTaTKa YHUCIOBOIO CXOSAIIErocs psaa.

58. Heo6xoaumoe ycnoBre CX0IMMOCTH YUCIOBOTO psifa.

59. Kputepnii Komm cxogumocty yncioBoro psaa. ['apmoHnueckuii psia.

60.  Heobxoaummoe 1 JOCTaTOUYHOE YCIOBHUE CXOIUMOCTH 3HAKOIIOIOKUTEIHLHOTO YHCIOBOTO
psna.

61. [Ipu3Hak cpaBHEHUS CXOAUMOCTH 3HAKOIIOJI0KUTEIBHOTO PAIA.

62.  IlpenenpHbli IpU3HAK CPABHEHUS CXOJUMOCTH 3HAKOIIOJIOKUTEIBHOTO Psiaa.

63. [Tpusnak [lanambepa cXOAMMOCTH 3HAKOTIOIOXKUTEIBHOTO Psizia.

64. [Ipuznak Ko cxoaquMoCTH 3HAKOMOIO0KUTEIBHOTO Psijia.

65. NHTerpaibHbIil IPU3HAK CXOAUMOCTH 3HAKOIIOJIOKUTEIBHOIO YHCIOBOTO Psia.

66. CxoaMMocCTh 3HaKouepeIyoIerocst yuciaoBoro psaga. [Ipusnak JleitGuuma.

67. AOcomoTHas ¥ HEaOCOMIOTHAS CXOAMMOCTh YHUCITIOBBIX PSIOB.

68. Teopema Pumana o nepectaHOBKE YJI€HOB HEAOCOIIOTHO CXOSIIETOCs YUCIOBOIO Psa.
69. Teopema Ko 0 nepecTaHOBKE WICHOB a0COIIOTHO CXOISAIIETOCS YHUCIOBOTO Psiia.
70. [Tpusznak AbGens-Jupuxiie cXoIUMMOCTH 3HAKOIIEPEMEHHOT'O YUCIIOBOTO PSIJa.

4.2 MeTonnuecKkue MaTepuaJbl, ONpeesoiiyne Npoueaypbl OlleHNBAHUS 3HAHUI, yMEHM,
HABBIKOB M (WJIHM) ONBITA JAeATEJbHOCTH, XapPaKTepU3ywIUX 3Tanbl (GopMUpPOBaHUS
KOMIIeTeHIIMH

MeToanyeckue peKOMeH/ 1AM, ONpe/ie/isiioNie NpoueIypbl OLleHHBAaHUS HA IK3aMeHe:
IIpouenypa npoMeKyTOUHON aTTECTALUU MPOXOAUT B COOTBETCTBUHM C IlonoxkeHneM o TeKyeM
KOHTpOJIE U POMEXKYTOouHOU aTTecTanuu odyqaromuxcs PI'EOY BO «KyoI'Y».

HtoroBoit Qopmoii KOHTpoONs cHOPMUPOBAHHOCTH KOMIIETCHIMH Yy OOyYalommxcs o
IUCLUMIUIMHE sBiseTcss sKk3aMeH. CTyAeHThl 00s3aHbl ClIaTh 3K3aMEH B COOTBETCTBHH C
pacnucaHieM U y4eOHBIM IIaHOM.

DOC mpoMeXyTOUHOM aTTECTAllMd COCTOUT U3 BOIPOCOB K 3K3aMEHY M PE3yJIbTaTOB TEKYIIETO
KOHTPOJISI.

DK3aMeH M0 TUCHMIUIMHE TpecieayeT Iefb OIEHUTh padoTy CTyJIeHTa 3a Kypc, MOJyueHHe
TEOPETUYECKHX 3HAHMUN, WX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBILIUICHUS, MpUOOpeTeHHE
HaBBIKOB CAMOCTOSITETIbHOM pabOThl, yMEHHE NPUMEHSTHh MOJIYYCHHBIC 3HAHMUSA JJS PELICHHS
MPAaKTUYECKHX 3a/1a4.

dopma IpoBeICHUS SK3aMEHa: YCTHO.

DK3aMeHaTOpy MPEeAOCTABISAETCS MPABO 3a/1aBaTh CTYICHTaM JIOTIOJIHUTEIIbHBIE BOIIPOCHI IO BCEH
yueOHOI1 mporpamMme JUCHUTUINHBL.

PesynbraT cpaum sK3aMeHa 3aHOCHUTHCS IPENOJaBaTelieM B 3K3aMEHALMOHHYIO BEJOMOCTh H
3aYETHYIO KHIKKY.

OneHuBaHUE YpPOBHS OCBOCHHUS TUCHMIUIMHBI OCHOBBIBACTCS HAa KAaueCTBE BBITOJHEHHS
CTYZCHTOM 3aJJaHU{ TEKYIIETO0 KOHTPOJIS U OTBETOB HA BOIIPOCHI IK3aMEHa.

Kputepun oneHuBaHus pe3yibTATOB 00y4YeHHsI
‘ Onenka ‘ Kpurepuu onieHMBaHusI 110 3K3aMEHY
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Bhicokuii OLEHKY OTINYHO» 3aCHYKUBACT CTYJIEHT, OCBOMBIIIUI 3HAHMUS, yMeHH,
yPOBEHb 5% KOMITETEHITNH U TEOPETUICCKUI MaTepua 0e3 mpoOesIoB; BEIOTHUBIIIHIA
(oTmamo) BCE 3aJlaHUsl, NPEIYyCMOTPECHHbIE YYEOHBIM TIUJIAHOM HAa BBICOKOM
KaueCTBEHHOM YypOBHE; MPAKTUYECKUE HABBIKA MPOPECCHOHATHLHOTO
MIPUMEHEHHS OCBOCHHBIX 3HAHUN C(HOPMUPOBAHEI.
Cpennuii OIICHKY «XOpOII0» 3aCTy>KUBAaeT CTYACHT, MPAKTHYECKHA TOTHOCTHIO
YPOBEHB «4» OCBOUBIIUI 3HAHUS, YMEHHSI, KOMIIETEHIIUU U TEOPETUUCCKHUI MaTepHuall,
(xopor10) ydeOHbIe 3aJaHusl HE OICHEHbl MaKCHMAaJbHBIM YHCIOM OajioB, B
OCHOBHOM C(hOpMHPOBAI MPAKTUIECKIE HABBIKU.
[ToporoB.erit OIICHKY «YyJOBJICTBOPUTEIHHO» 3acly’KUBAaeT CTYACHT, YacTUYHO C
YPOBEHB «3» npoOeiaMy OCBOUBIIIHIA 3HAHUS, YMEHUS, KOMIETCHIINHA U TEOPETUICCKHIA
(ynoBneTBOpUTEN | MaTepuan, MHOTHE ydeOHBbIe 3aJaHusi JHMOO HE BBITIOJHWI, JHOO0 OHU
BHO) OLICHEHBI YHCIIOM OallJIoB OJIM3KUM K MHUHUMAJIbHOMY, HEKOTOPBIC
MIPAKTUYECKHE HABBIKUA HE CHOPMUPOBAHBI.
MuHUMAaNBHEIN | OLIEHKY «HEYIOBJICTBOPUTEIHLHOY» 3aCTY)KUBACT CTYACHT, HE OCBOUBIIIHIA
YPOBEHB «2) 3HAHUS, YMEHUS, KOMIETCHIIMA U TEOPETUYSCKUU MaTepuas, yueOHbIe
(HEyIOBIIETBOPUT | 3aJIaHUS HE BBIMTOJIHWI, TPAKTUIECKUE HABBIKUA HE CPOPMUPOBAHBI.
€JIbHO)

Kpumepuu OUEHUBAHUA NO 3auemy:
«3aumeHoy. cmyéeHm enaoeem meopemu4ecCKumu 3HAaHUuAiAMuU no OanHoU ducuunﬂuﬂe, 3Haem
OCHOB6HblE NOHAMUA U Mel’l’lO()bl, Oonycmem He3HAa4dumeJlbHble 0WI/I6KU,’ cmyaeﬂm ymeem
npasujlbHo 00bACHAMD mamepuail, WiInocmpupys €co npakmudeCKuMu npumepamu .

«He 3aUmeHOo»: MAmepuasl He YC80eH Ul YC8OEH YACMUYHO, CIYOeHm 3ampyOHAemcs npueecmu
npumepsl 0 OUCYUNTUHE, O080IbHO 0ZPAHUYEHHbIU 00beM 3HAHUL NPOSPAMMHO20 MAMEPUAnd.
OrneHouHbIE CPEACTBA JAJS WHBAIMIOB U JIUI C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS
BBIOMPAIOTCS C YUETOM UX MHAWBUAYAIbHBIX MICUXO()U3NIECKIX OCOOCHHOCTEH.

— TpU HEOOXOJUMOCTH WHBAIMIAM U JIMLAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
MIPEOCTABIISAETCS IOTIOJIHUTENILHOE BPEeMs JJIsl IOATOTOBKM OTBETA HA 3K3aMEHE;

— TNpH TMPOBEACHUU TPOLEAYPHl OICHUBAHUS PE3yJbTaTOB OOYYECHHsS HWHBAIUAOB M JIMI[ C
OrpaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbsI MPEAYCMATPUBAETCS UCIIOIb30BaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C UX UHIUBUAYAIbHBIMUA OCOOCHHOCTSIMH;

— NpU HEOOXOAMMOCTH JJs OOYYAIOUIMXCS C OTPAHWYECHHBIMU BO3MOXKHOCTSIMU 37I0POBbS U
MHBAJINOB MPOLEAYPA OLIEHUBAHUS PE3yJITATOB 00YUYEHUS 110 JUCHUIUINHE MOKET IPOBOIUTHCS
B HECKOJIKO JTAroB.

[Iponienypa oOlEHMBAaHUS pE3yNbTaTOB OOyUYEHHs MHBAIMAOB U JIML C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH  3JI0POBBsSI 10 TUCHMIUIMHE (MOJAYJIO) TpEeAyCcMaTpHBAacT MpPEAOCTaBICHHUE
uHpopmanuu B (opmMax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSM HMX 370POBbS U BOCIPHUSATHA
uHpOpMaLuu:

JUist U1 ¢ HapyIIEHUSIMH 3pCHHS:

— B Ie4aTHOM (hopMe yBEITMUYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOT'O JIOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMH CTyXa:

— B re4aTHoO# opme,

— B (popMe AIIEKTPOHHOT'O IOKYMEHTA.

Jist a1 ¢ HapyIIEHUSIMH OTIOPHO-IBUTATEJILHOTO amnmapaTra:

— B 1e4aTHoO# opwme,

— B (popMe AIIEKTPOHHOT'O IOKYMEHTA.

JlaHHBI TIepeueHb MOXET ObITh KOHKPETH3UPOBAaH B 3aBHCHMOCTHM OT KOHTHMHIEHTa
00yJaromuxcs.
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4.3. MeTonnueckne yKa3aHusl 10 OPraHU3ALUH BIYMCIUTEIbHONH HHPPACTPYKTYPHI

YcaoBust npUMeHeHH
Kypc paccunran Ha cryaenToB 1-ro roga o0yuenus (1,2 cemectp).
Hanmnune noctyna k BeraucnutenbHbIM pecypcam (GitLab, Yandex DataSphere, cpena

Matlab).

Pazpabotansl 1abopaTopHbie paboOTHI;
i Wudpactpykrypa s npuéma 3anad (gitlab, CI/CD) cornacoBana ¢ mabopaTopHbIMU
pabotamu.
Lesn, 321241 U 02KN/1aeMble pe3yJbTaThl
[lenu opranu3ay BEIYUCIUTENEHON HHPPACTPYKTYPHI:
i JaTh HavalbHOE MpeacTasieHue o padore B IT uadpactpykrype (npuydursb
MIOJIb30BATHCS TUTOM, jupyter-HOyTOyKamH).
3aa4yu penoaBaTess:
Opranuzanus perucrpanuu cryneHToB B Google Colab u Yandex DataSphere
Co3maHue y4eTHBIX 3amuceit cTy1eHTOB B gitlab By3a;
GitLab Runner;
PaboTa Hag m1abI0HHBIM PENO3UTOPUEM JTa00PATOPHBIX PadOT;
i Hanucanue UHCTPYKIMH ISl CTYACHTOB.
O>xugaemble pe3ybTaThl CTYJCHTOB:
i HayvajbHOe NpejcTaBieHue o padore B I'T undpactpykrype.
IHopsaaok peanusanuu
3amaua Nel: Opranusanus peructpanuu ctyaeHToB B Google Colab u Yandex DataSphere
3anmaga Ne2: Co3maHue y4eTHBIX 3alUCel CTyIeHTOB B gitlab By3a
3amaua Ne3: GitLab Runner.
s Bemonuenus CI/CD naiinnaiina 6su1 HactpoeH GitLab Runner Ha ynanéHnoii BupTyansHOU
mamuHe ¢ OC Ubuntu 24.04.
[TocnenoBaTebHOCTh HACTPOMKH BKIIFOYAJa CIEAYIOLIME aru:

° Hacrpoiika cuctemMbl — ycTaHOBKa HEOOXOAMMBIX KOMIIOHEHTOB, TaKHX, Kak Docker.
° VYcranoska GitLab Runner no oduuunanbHON HHCTPYKIHH.
° Peructparus Runner mist wactHoro cepsepa GitLab.

3anmaga Ne4: PaboTa Haj ma0IOHHBIM PETIO3UTOPUEM JTa00PATOPHBIX PadOT

OTOT PEMO3UTOPUI CITY>KUT OCHOBOM JIJIsi BCEX HOBBIX JIAOOPATOPHBIX 3a/laHUH U COACPIKUT
NPEeJHACTPOCHHYIO CTPYKTYpY npoekrta u Cl-koHdurypauuu.

KiroueBble (haiiinbl 1 uX Ha3HAUYEHUE:

.gitlab-ci.yml — ocHoBHOI kKoHUrypanronHslit ¢aiin CI/CD. OnpenenseT cpeay BbIITOTHEHUS
(o6pa3 Docker), koMaHbI U COOPKH.

Dockerfile — daiin mst 3amycka qokep-odpasa.

3anaga NeS: Hanncanue MHCTPYKIUM JUIsl CTYACHTOB

README.md — MHCTPYKLINU K HCIIOJIb30BAaHHIO MA0JIOHHOTO PEMO3UTOPHSI.

Bes cTpykTypa MakCMMallbHO aJanTHUpOBaHA JJisi KOMMPOBAHUS CTYAEHTAMH U MHHUMHU3AIUH
1opora BXo/ia IpH BHITIOJTHEHUH Ta00paTOPHBIX

4.4 Meroanyeckue yKa3aHuUsl N0 OPraHU3aliH Ja0opaTOpPHbLIX pPadoT Mo AMCUHMILIMHE
"MaTemaTn4yecKkuii anaaus'"

VYcnoBust IPUMEHEHHUS :

- Kypc paccuuTaH Ha CTYZLEHTOB 1—ro rofsa o6yueHus.

- TexHuueckoe ob6ecmeuerHue Python.

enn, 3a1a4un 1 0kHIaeMble Pe3yabTAThI
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emu:

— 3axpelnjieHue TeOPeTHUECKHX 3HAHHUM Ha IIPaKTHUKe.
- PazBurue HAaBEBEIKOB pelmeHnda KOHKDETHOH 3afauu
MaTeMaTHuUeCKOI'O aHaJu3a.
- IToproroBKa K pemeHNI0 peasIbHBIX 3a/lay B UHAYCTDUU.
3agaun:

1)O6ecnednTh CTyIEHTOB CTPYKTYPUPOBAHHBIMU JIAOOPATOPHBIMU PAOOTaAMHU.

2) IlpenocTaBUTh AOCTYHI K HEOOXOMMOMY IPOTPAMMHOMY 00€CTIEUECHUIO.
3) Opranu3zoBathb IPOBEPKY M 0OPATHYIO CBSI3b 110 BHIIIOJHEHHBIM paboTam.
OxunaeMble pe3ysbTaThl:
- YMeHNe IDUMEHATHh MaTeMaTUUeCKUHN aHaJIu3 Ha IPDaKTHUKe.
- HaBBrIKM pab0TH C A3bIKaMU IDOrpaMMupoBaHuda: Python,.
- OneIT pelmleHUA IPAKTHUUECKUX 3aZau MaTeMaTHUUueCKoro aHaju3a B
PA3JIMUHBIX OTPACJIAX.
Hopsinok peanm3zanuu.
3amaua Nel OGecriedeHre CTyIGHTOB CTPYKTYPUPOBAHHBIMU JIAOOPATOPHBIMU pabOTaMH.
1) Onpenenenue Tem:
- BrIiuncJiieHue npezresioB GyHKIUM
- UccaoepoBaHue QYHKIIUY Ha HEIPDEPHIBHOCTH ¥ TOUKHM Da3pHIBA.
- HccamemoBaHue GYHKIOIWM C [OOMOILBIO IHIEepBOM M BTOPOHU
IIPOU3BOLHOH
- IIpuMeHeHNe IPOU3BOLHOM AJIA PEeIlIeHUs ONTUMU3AalMOHHEIX 3amau.
- ITIocTpoeHue rpadukoB GYHKIIUY C IIOMOI b IPOU3BOLHOM
- IIpuJioXeHuss MHTEerpajJioB: BBEIUNCJIEHHE IJomazel, O6BbEMOB,
IJIUHBI KPUBOU
- UrcJieHHBIE METOABI UHTErPHPOBAHUA.
- IIpuMeHeHUEe PAZLOB AJA LJA IPDUOGJIUXEHHBIX BEIUNCIIEHUH.
- Hcnomp30oBaHHME MaTeMaTHUECKOI'0 aHaJjiu3a B MHXEHEePHBEIX U
HAYUHBIX 3aflauax
2) Pazpabotka 3amaHmii:
- I[lomaroBsle UHCTPYKIIHH.
- KOHTDPOJIBHEIE BOIIDOCHI.
Pa3paborka 3amanmii aas JjgadoparopHoii padorsl «Ilocrpoenue rpadpukos pyHknmi c
MOMOIIBI0 IPOU3BOIHON».
Lenv: oceoumsv ucciedosanue QYHKYuii ¢ NOMOWBIO NPOUSBOOHBIX U HAYHUMbCA CHPOUMD
epaguxu @yHxyui
ITomaroBble HHCTPYKITUU
Hlar 1 Haiitu o6nacts onpeaencHust QyHKIHHA
Hlar 2 BlyucanTh MepByI0 MPOM3BOIHYIO M OINPEIEIUTh WHTEPBAIbI BO3pACTaHHs/yObIBAaHHS,
TOYKH IKCTpEMyMa
[lar 3 BeI4rcauTh BTOPYIO MPOU3BOIHYIO U ONPEISIUTh HHTEPBAJIbI BBITYKIOCTH/BOTHYTOCTH H
TOUKHU Tieperuda
[ITar 4 Ha ocHOBe JaHHBIX HOCTPOUTH IpaduK GYHKIIMU C OTMETKAMH (TOUKH SKCTPEMYMa, TOUKH
neperuda, aCUMIITOT), a TaKXKe Uconb3ys Python.
[Har 5 Coenatp aHanus.
BapuaunTsl Bonpocos
1. Kak onpenenuts sBisgeTcs M TOYKa MAKCUMYMOM WJIM MUHUMYMOM
2. Kak Bropas npousBoHas BiausieT Ha Gpopmy rpaduka
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3. B yem npeumymectBo ucnonb3oBanusi Python u unctpymentos MM s moctpoeHus
rpauKoB.
Kputepuu oneHku
Omauuno: I1o1HOE BBHINOJHEHUE BCEX 111aroB, IPOBE/ICHUE aHAIN3a U OTBETHI HA BCE BOIPOCHI.
Xopowo: TlonHOE BBINOJIHEHUE BCEX IIaroB, HO HECKOJBKO W3 HHUX JIOMYCKAIOT HEOONbIINEe
OKMOKH, TPH OTBETAX HA BOIPOCHI NOJTYYCHbI HE3HAUUTEIIbHbIC 3aMEUaHUSI.
Yooeremeopumenvrno: BBINOIHEHBI BCE INArW, HO HECKOJIBKO IIArOB HMMEI0 3HAYMTEIIbHBIC
omKOKH, yCTpaHIeMbIMU B TpoIlecce MpHUeMa 3ajauu, Ipu OTBETaX Ha BOIMPOCHI MOJIyYEH PsII
3aMEYaHUM.
Heyoosnemeopumenvro: HeBbIOMTHEHNE KIIOUEBbIX 3TAIOB.
3) 'enepanus MHANBUIYATBHBIX 3334 IPH HEOOXOAMMOCTH.
3amaua Ne2: [IpenocraBieHue 10cTyna K HEOOX0AUMOMY IPOTPAMMHOMY 00€CIICUEHUIO.
1.Ycranoska I10:
S3BIKK TIporpaMMupoBanus: Python
3amaua Ne3: Opranuszarust MpoBEpKH U 00paTHON CBSI3U MO BBIITOJHEHHBIM paboTam.
1.ABTOMaTH3MpOBaHHAS MIPOBEPKA!
FOHUT-TECTBI 17151 OLIEHKH KOPPEKTHOCTH KOJ1a.
2.Py4nast npoBepka:
AHanau3 OTYETOB U BBIBOJIOB CTYECHTOB.
3.00partHas CBs3b:
Paz0op ommbok 1 peKOMEHIAIMH 0 YITyUIICHUIO.
4. ITopsinok nNpoBepKH KOPPEKTHOCTH
Yek-1McT A7 TPOBEPKH 1a00paTOPHBIX PadoT:
1 .BelnosiHEeHUE 3a1aHNN:
I'paduix mocTpoeH BepHO
2.0ruer:
Omnwucanue MoJIHOTO UCCIIEAOBAHUS (PYHKITUH
AHanu3 pe3yiabTaToB
3. CBOEBpPEMEHHOCTh
Pabora caenana B yCTaHOBIJIGHHBIN CPOK
Kputepun oneHku:
Omauuno: TlonHOE BBIMOJIHEHHE BCEX 3aJaHUN, KAaUeCTBEHHBIH I'pauK U UCCIEJOBAHUE, OTYET.
Xopowo: He3HaunTeNbHbIE HEJOUETHI B UCCIIEIOBAaHUM UJIN OTYETE.
Yooeremeopumenvro: BeinonHeHbl 6a30BbIe 3a/1aHUS, HO C OLIHOKaMHU.
Heyoosnemeopumenvro: Kputnuecke ommOKH WM HEBBITOTHEHUE PAOOTHI.
4.5. MeTonnueckne yKa3aHusl 10 OPraHU3ALUM IPOEKTHOM JesTeJIbHOCTH
YcaoBust npUMeHeHH
Kypc paccunran Ha cTyeHTOB 1-ro roga o0yueHus,
Oo1ee BpeMst Ha TPOEKT — He OoJiee 16 yacoB Ha KaXKIOTO CTYyICHTA.
i Nwmeetcs noCcTyn K KelicaM HHAYCTPUAJIBHBIX TAPTHEPOB; €CTh BO3MOKHOCTD aJalTalluu
KEWCOB AJIs CTYJIEHTOB IIEPBOr0 Kypca.
Henn, 3a1a4un 1 0’kuIaeMble Pe3yabTAThI
[lenu opranu3ay BEIYUCIUTENEHON HHPPACTPYKTYPHI:
i JlaTh HaYaJIbHOE MPECTABICHUE O PEAJIBHBIX 33J]a4ax, PEIIAEMbIX ¢ IOMOIIbIO
MaTeMaTHYECKOT0 aHAIN3a U BOSHUKAIOIIUX MpoOIeMax.
3aa4yu npenojaBaTess:
cOOp KeHCOB MHAYCTPHAIBLHBIX TAPTHEPOB;
cOop KeicoB mpernoiaBaTelNeil MPakTUKOB U TaOOpaTOpHil B By3€;
dbopmupoBanne T3 Ha IPOEKT HA OCHOBE KEHCOB;
pa3paboTKka cHCTeMbl yUE€Ta pe3yIbTaToB MPOEKTa B UTOTOBOI 9K3aMEHAIIMOHHON OLIEHKE
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OxunaeMple pe3ysbTaThl CTYIEHTOB:
i HayaJlbHOE IMPEIACTABICHHE O PpEAJbHbIX 33JayaX, peHIaeMbIX C IOMOUIbIO
MaTEeMaTHYECKOT0 aHajh3a M BO3HUKAIOIIUX IMpoOieMax, TOTOBOE pelleHHe ¢ 0OOCHOBaHHEM
BbIOOpA METO/1a, MPE3CHTALUS PE3yIbTaTOB.
IHopsaaok peanusanuu:
1. IIpumep npoexra:
Tema: OnTUMH3a1HsA YKJIOHOB KPOBJIM Yepe3 AaHAJIN3 IPOU3BOIHBIX.
3ananmne:
PazpaboTtaTh anropuT™ MoucKa ONTUMAaIbHOTO YIJla HAKJIOHA KPOBJIH ITyTEM BBIYMCICHHS
MPO-U3BOJHOM (YHKLIMU CYMMAapHBIX 3aTpaT U HAXO0XKIECHUS TOUEK MUHIMYyMa.
Kpurepun onenkn:
O PeKTUBHOCTD peIIeHUS.
) KauecTBO KOJ1a M1 OTYETHOCTH.
ITopsinok NpoBepKH KOPPEKTHOCTH:
Yek-nucr:
HaGop kelicoB HHAYCTpHAILHBIX TAPTHEPOB — 3 HIT
Hanuuue peno3uropust ¢ KOAOM.
3amuTa NpoeKTa (Mpe3eHTaLMs, OTBETHI HA BOIIPOCHI).

5.VUEBHO-METOJUYECKOE W HWH®OPMALMOHHOE OBECHEYEHHUE
YYEBHOM JUCHUILINHEI

5.1 YueOnas nreparypa

OcHoBHasi iMTEpaTypa:

1. Kynpss
ues, JI. [I. Kypc maremaTnueckoro ananusa [DneKTpoHHBIN pecypc] : ydeOHHK 1151 OaKanaBpoB :
B3 1. T.1/JI. [I. KynpsBues. - 6-¢ uzn., mepepad. u gor. - M. : FOpaiit, 2024. - 703 c. -
https://urait.ru/book/kurs-matematicheskogo-analiza-v-3-t-tom-2-v-2-knigah-kniga-1-537699

2. KynpsBues, Jles ImurpueBud. Kypc maremMaTiHueckoro aHaimsa : yd4eOHHUK /151 0aKanaBpoB :

Y4eOHHUK I CTYJICHTOB BY30B, 00YYaIOLIUXCS TI0 €CTECTBEHHOHAYYHBIM U TEXHUUECKUM
HanpasieHusM u cneruanbHocTsM. T. 1/ Kynpssues, Jles Imutpuesuy ; JI. 1. Kyapssues ;
Mock. pusuko-texH. uH-T (I'oc. yH-T). - 6-¢ u3a. - Mocksa : FOpaiit, 2019. - 703 c. - (bakanasp.
basosblii kypce). - ISBN 9785991618076. 50 .

3. Kyapssues, JI. 1. Kypc marematudeckoro ananusa [ DIeKTpOHHBIN pecypc] : y4eOHUK [Tt
6akanaBpoB : B3 1. T. 2, xu. 2 / JI. 1. KyapsBues. - 6-e uza., nepepad. u gon. - M. : FOpaiit,
2024. - 323 c. - https://biblio-online.ru/book/085SABCYE-507F-4FC7-BCD7-661681AA3382.

4. Kynpssues, JI. . Kypc maremaTrueckoro aHanu3a [DneKTpoHHBIH pecype] : yaeOHHK JIs

OakamaBpoB : B 3 T. T. 2, xu. 1 / JI. I. KyapsiBues. - 6-¢ u3a., nepepad. u gom. - M. : FOpaiir,
2024. - 396 c. https://urait.ru/book/kurs-matematicheskogo-analiza-v-3-t-tom-1-509733
Kynpssues, Jles JImurpuesny. Kypc MaTeMaTnueckoro aHanusa : yyeOHUK 17151 0aKkaiaBpoB :

Y4eOHHUK I CTYJICHTOB BY30B, 00YYaIOLIUXCS TI0 €CTECTBEHHOHAYYHBIM U TEXHHUECKUM
HanpasieHusM u crneruanbHocTsM. T. 2 / Kynpssues, Jles Imutpuesuy ; JI. 1. Kyapssues ;
Mock. pusuko-texH. uH-T (I'oc. yH-T). - 6-¢ u3a4. - Mocksa : FOpaiit, 2019. - 720 c. - (bakanasp.
basosblit kypce). - ISBN 9785991618939. 50 mur.

5. Kanaiinuna, 'annaa BeanamunoBHa (KyOI'Y). Maremarudeckuit ananus. [penensr.
HenpepsiBHOCTE: yueOHOe ocobue / I'. B. Kanaiinuna, H. M. Cennosa ; M-Bo oOpazoBaHust u
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Hayku Poc. ®eneparun, Kybanckuii roc. yu-1. - Kpacuogap : [Ky06anckuii rocynapcTBeHHBII
yausepcurert], 2018. - 114 c. : wi. - bubnuorp.: c. 113. - ISBN 978-5-8209-1495-9 :70 .

Jl1s 0CBOEHMS JUCIUIUIMHBI MHBAJIUAAMHU U JIMLIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0POBbSI UMEIOTCS U3JIaHHSI B SJIEKTPOHHOM BHUJIE B DJIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«JIanp» 1 «¥Opaiit».

JlonoJIHUTeIbHAS JTUTEpaTypa:

l. COopHUK 3a/1a4 110 MATEMAaTUYECKOMY aHAIU3Y [ DNEeKTPOHHBIN pecypc] : yuebHoe
nocobwue. T. 1 : Ilpenen. HenpepwiBaocTs. Juddepennupyemocts / JI. JI. Kyapsisues [u ap.]. -
M. : DUSMATIJIUT, 2010. - 496 c. - https://e.lanbook.com/book/2226#book name.

2. COopHUK 3a/1a4 110 MATEMAaTUYECKOMY aHAIU3Y [DNEeKTPOHHBIN pecypc] : yueOHoe
nocobue. Tom 2 : Uuterpanst. Paaer / JIJI. Kynpsisues [u ap.]. - Mocksa : @uzmataut, 2009. -
504 c. - https://e.lanbook.com/book/2227#book name.

3. COopHHUK 3a/1a4 IO MATEMaTHYECKOMY aHaJIN3y [DNeKTpOHHBIN pecypc] : yueOHoe
nocobue. Tom 3 : @ynkuuu Heckosnbkux nepemenusix / JI.JI. Kyapssues [u ap.]. - Mocksa :
®dwuzmatiurt, 2003. - 472 c. - https://e.lanbook.com/book/2220#book name.

4. @uxtenronsil, I'. M. Kypc nuddepeHnmanisHOro 1 MHTErpagbHOTO UCUUCIICHUS
[DnexTponHsIii pecypce] : yuebnuk : B 3 1. T. 1 / @uxrtenronsiy I'. M. - CII6. : Jlans, 2018. - 608
c. - https://e.lanbook.com/book/100938#authors.

3. @uxtenronsil, I'. M. Kypc nuddepeHumanrsHOro 1 MHTErpagbHOr0 UCUUCIICHUS
[DnexTponHbIi pecypce] : yuebnuk : B 3 T. T. 2 / @uxrtenronsi 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, Kondepeniuu
A* https://openreview.net/forum?id=EIUrNM9US8c#discussion

5.2. llepuoguyeckne U3IaAHUS:
1. Baser manueix kommanuu «Mct Beroy http://dlib.eastview.com
2. Onexrponnas oubnuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UnTepHeT-pecypchl, B TOM 4YHCJIe COBPpeMeHHbIe NpodeccHOHATIbHBIE 0a3bl TaHHBIX U
nHGOPMAINIMOHHBbIE CIPABOYHbIE CHCTEMbI

Dnekmponno-oudbuomeunvie cucmemst (IbC):

1. DBC «HOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAVH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM)» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvnvie 6a3vi OaHHBIX!

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas 6ubnuoreka (HOB) http://www.elibrary.ru/

ITonHOTEKCTOBBIE apXMBbl BEAYIIMX 3alaJHbIX HAy4YHBIX JKypHaJIoB Ha Pocculickon
iatgopme HayuHbix KypHamoB HOMKOH http://archive.neicon.ru

SNk L=
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7. HaumoHanbHas  SJEKTpOHHas  OuOnmoreka (AOCTYNm K DIEKTPOHHON  OuOIHOTEeKe
nuccepranuii Poccuiickoit rocynapcrsenHoi oudnuoreku (PI'b) https:/rusneb.ru/

8. Ilpesunenrtckas 6ubnuoreka um. b.H. Enprmna https://www.prlib.ru/

9. Dnextponnas komwtekuua Okcpopackoro Poccuiickoro @onna
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. "Jlekropuym TB" http://www.lektorium.tv/

18.  YuuBepcuretckas nnpopmarmontas cucrema POCCHUS http://uisrussia.msu.ru
HUngpopmayuonnvie cnpagounvie cucmemyi.

1. Koncynprant Ilmoc - crnpaBouyHast mpaBoBasi cucTeMa (IJOCTYN IO JIOKQIBHOM CETH C
KOMITBIOTEPOB OUOITMOTEKH )
Pecypcuvl c60600H020 docmyna:

1. Amepukanckas mateHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJCKUX AMCCEpTaluii http://www.nlc-bne.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4.  MunHucTepcTBO ~ Hayku H  Belcmiero  oOpaszoBanus — Poccuiickoit =~ ®Depepanuu
https://www.minobrnauki.gov.ru/;

5. @enepanbHblil moptan "Poccuiickoe obpazoBanue” http://www.edu.ru/;

6. HWuadopmammonnass cucrema "EnumHoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enwunas xosyutekuus udpoBbix 00pa3oBaTesbHBIX pecypcoB http://school-collection.edu.ru/ .
8. denepanbHbIA LEeHTp HH(POPMAITMOHHO-00pa3oBaTenbHbIX pecypcoB (http://feior.edu.ru/);

9. IIpoext 'ocynapcTBeHHOT0 HHCTUTYTA pycckoro si3bika uMeHu A.C. ITymxkuna "Ob6pa3zoBanue
Ha pycckoM" https://pushkininstitute.ru/;

10.  CnpaBouno-uHpopmManroHHbIi mopran "Pycckwuii s3b1K" http://gramota.ru/;

11.  Cnyx0a TeMaTHUECKUX TOJKOBBIX cioBapeit http://www.glossary.ru/;

12. CnoBapu u sHiuknonenuu http://dic.academic.ru/;

13. OOpazoBarenbHblii moptan "Yueba" http://www.ucheba.com/;

14, 3akononpoekT "O6 obpazoBanuu B Poccuiickoii @enepannun. Bonpock! u oTBeTH http://xn--
273--84d1f.xn--plai/voprosy_i_otvety
Cobcmeennvie 21ekmponnble 0bpazoeamenvhbie U uHopmayuonnvle pecypcovl Kyol'y:

1. Cpena moagynbpHOrO nuHamMuyeckoro o0yueHus http://moodle.kubsu.ru

2. baza yu4eOHBIX TUIAHOB, Y4eOHO-METOAMYECKUX KOMILJICKCOB, MyOIMKanuil U KOHpEpeHInn
http://mschool.kubsu.ru/

3. bubmuoreka MH(YOPMAIMOHHBIX pecypcoB Kadeapbl MHPOPMALMOHHBIX 00pa30BaTEIbHBIX
texHonorui http://mschool.kubsu.ru;

4. DnextpoHHbI apxuB gokymenToB KyoI'Y http://docspace.kubsu.ru/

5. DnexkTpoHHBIe 0Opa3oBaTeNbHBIE pecypchl Kadeapsl HHPOPMAIMOHHBIX  CHUCTEM U
TexHosoruii B oopasosanuu Kyol'Y u mHayuno-metoauueckoro xypaaia "ILIKOJIBHBIE 'OAbI"
http://icdau.kubsu.ru/

6. MeToanyeckue ykazaHus /151 00y4ar0IIMXCSI 10 OCBOCHUIO M CIHIIIHHBI
IIo Kypcy npeaycMOTpEHO NPOBEAEHUE JIEKUMOHHBIX 3aHSATUH, HA KOTOPBIX JAaeTCsi OCHOBHOM
TEOPETUYECKHI MaTepual, Ja0b0opaTOPHBIX 3aHATHH, MO3BOJIAIONINX CTYJEHTaM B IOJIHOW Mepe



34

O3HAKOMUTBCS C IOHATHUAMM [UCLUIUIMHBI U OCBOUTHCA B PELICHUM IMPAKTUYECKUX 3azad.
BaxnelmuM 3TanomM Kypca SBISeTCS caMOCTosATeNlbHas pabota. Llenbio camocToATeNnbHOM
paboTbl OakanmaBpa sBISETCS YriyOJeHHWE 3HAHHM, MOJNYYEHHBIX B PE3yJIbTaTe ayAUTOPHBIX
3aHATHI. BpIpabaThIBalOTCS HABBIKM CaMOCTOSATEIBHOM paOOThl. 3aKpEIUIsIIOTCS OIBIT M 3HAHUS,
MIOJTyYeHHbIE BO BpeMs JabopaTOpHbIX 3aHATHHA. CamocTosTeNbHas paboTa CTYJICHTOB B XO7e
W3yYeHUs] JUCLUUIUIMHBI COCTOUT B BBINOJHEHUM WHIMBUAYAIbHBIX 3aJaHui (OTY4ET B
3JIEKTPOHHON (OpMe), MOATOTOBKH TEOPETUYECKOI0 MaTepuaia K JIabopaTOpHbIM 3aHATHAM, Ha
OCHOBE KOHCIIEKTOB JIGKIMH M Y4eOHOW JUTEepaTypbl, COIJIACHO KalleHAApHOMY IUIaHy U
MIOATOTOBKHA TEOPETHUYECKOr0 MaTepHualla K TECTOBOMY OIPOCY, 3a4€Ty U JK3aMEHY, COIVIACHO
BOIIPOCAM K JK3aMEHY.

VYkazanus no oh)opMICHHUIO padoT:

- paboTa Ha 7a00paTOPHBIX 3aHATHIX BBHIOIHICTCS 32 KOMIIBIOTEPOM B KOMITBIOTEPHOM KJIacce;
- oopmIIeHHE MHIMBUAYAIBHBIX 3a/laHUH (OTYETOB) KelaTeabHO B BHJIE (aiiyioB B dopmare
word.

HTorom camocTosSITeNbHON pabOThl CTYAEHTA SBISETCSA OTYET, B KOTOPOM Ha OPUTHMHAIBHOM
TAaONMUIIE HMCXOJIHBIX JAHHBIX CTYACHT CaMOCTOSITEJIbHO IPOBOAMT AaHAJIM3 JAHHBIX BCEMH
M3Y4YEHHBIMU B PAMKax Kypca METOAAMHU U, IIPEACTABIISIET €r0 HA IPOBEPKY B DJIEKTPOHHOM BUJIE.
[TpoBepka MHAMBHIYaJbHBIX 3aJaHUM 1O TeMaM, pPa300paHHBIM Ha JTaOOPATOPHBIX 3aHITHUSX,
OCYILECTBIISICTCS Yepe3 HEJENI0 Ha TeKylIeM Ja0opaTOPHOM 3aHATHH, MO0 B TEUCHUE HENENU
IIOCJIE OTOTO 3aHATHUS HA KOHCYJIBTALUH.

JI1s1 pa3bsCHEHUs HETIOHATHBIX BOIIPOCOB JIEKTOPOM M ACCUCTEHTOM €XXECHEACIIBHO MPOBOAATCS
KOHCYJIbTallu¥, O BPEMEHH KOTOPBIX I'PYIIIbI U3BEIIAIOTCS 3apaHee.

B ocBoeHMM AMCUUIUIMHBI MHBAIIMIAMHU U JINLIAMU C OTPAaHUYECHHBIMUA BO3MOXKHOCTSMHU 310POBbs
OoJbII0E 3HAYCHNE UMEET UHANBHUyabHas yueOHas paboTa (KOHCYIbTAIlUH ) — IOTIOJIHUTENIEHOE
pa3bsiCHeHUE y4eOHOro Marepuasa.

WNunuBuyanbHble KOHCYIBTALNMU MO PEAMETY SIBIISIOTCS BaXKHBIM (PaKTOPOM, CLIOCOOCTBYIOLITHM
WHAMBUIYyaIU3allud OOy4YeHHMs M YCTAHOBJICHHIO BOCIHUTATEIBHOTO KOHTAaKTa MEXIY
npernoiaBaTesieM U 00y4aroluMCsl MHBAJIMIOM WX JIMIIOM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH
3I0pOBBSL.

[Toaxon, onpenenstomuii ycranoBiaeHue coorserctBus kericoB UITu YI'T (5-7), mo3BosisieT 4eTko
COOTHOCHUTB 3Tallbl Pa3BUTHUS TEXHOJOTHHU C BOBJICUEHHOCTBHIO NAPTHEPA U CHUKATH PUCKH IPHU
nepexojie oT 1a00paTOPHBIX UCTIBITAHUHN K IPOMBIIUICHHOMY BHEIPEHHUIO.

IIpumeps! KelCOB 0T HHAYCTPHAIBLHOIO NAPTHEPa

KeiicNel. Knaccupukanusi CTpOMTEJIbHBIX MATEPHAJIOB HA OCHOBE TEOPHH MHOKECTB
Onucanue:

[Ipy mIaHUPOBAaHMM CTPOUTEIHCTBA HEOOXOAMMO CHCTEMATH3MPOBATH PAa3HOOOpPA3HBIC
MaTepuajibl MO HUX CBOMCTBAM M Ha3HAYCHHIO. 321,[[8.‘{& 3aKJII0YacTCA B CO3JaHHU CHUCTCMBI
ABTOMATUYECKOW KIAaCCU(PUKAIMM MaTepHalioB, TJA€ KaXKIbI MaTepuan MPUHAIJICKUT
OIIpEeIEIEHHBIM MHOKECTBAM (I10 IPOYHOCTH, BOAOCTOMKOCTH, OTHECTOMKOCTH) C BO3MOKHOCTBIO
NnepeCcCUcCHUud n OG’bGI[I/IHeHI/IH 3THUX MHOXCCTB.

Hean:

Pazpabotare MpOCTON aIrOpUTM MAIIMHHOTO OOYYEHHs JAJsl TPYNIUPOBKUA CTPOUTEIHHBIX
MaTCpruajioB C HCIIOJIb30BaHUCM onepaunﬁ Haag MHOXKCCTBaAMHU H JIOTMYCCKUX yCJIOBI/Iﬁ
IIPUHAJIEKHOCTH.

OsxkupaeMblil pe3yJbTar:

[Tporpamma-kiaccupukaTop, Onpeaessomas KaTeropuo MaTepraia o ero XapakTepucTukam
MOKAa3bIBAIOLIAs TPUHAJICKHOCTD K Pa3JIMYHBIM (PyHKIIMOHAIBHBIM IPYTIIIaM.

KeiicNe2. IlpeaenbHblii aHaJIW3 HecylleH CNOCOOHOCTHM KOHCTPYKIHMH ¢ IOMOIILIO
HEPOHHBIX ceTel
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Onucanue:

OnpeneneHne MaKCUMaJIbHOM HArpy3Kd, KOTOPYIO MOXET BBIAEPKATb CTPOMTENbHAs
KOHCTPYKLHUs, SIBJIACTCS KPUTHMYECKM BaXKHOM 3anadeil. [Ipum yBenuueHuu Harpysku CHCTEMa
npuOJIMKaeTcss K TMPeNeNbHOMY COCTOSHHIO, IOCHE€ KOTOPOTO IPOMCXOAUT pa3pyllieHHE.
Heo6xoanMo co31aTh MPOCTYI0 MOJENb JUIs IPOTHO3UPOBAHUS ATOTO Mpeiena.

Hean:

[TocTpouTh HEHPOHHYIO CETh, KOTOPAst HA OCHOBE FEOMETPUUECKUX MTapaMeTpOB OaJIKU U CBOMCTB
MaTepuaiia MpPeJCKa3blBaeT MpPEJENbHYI0 HArpy3Ky C aHaJU30M MOBEACHUS (QYHKIMU IpH
CTPEMJIEHUM K KPUTUYECKUM 3HAYCHUSIM.

OsxunaeMbli pe3yabTar:
Mogens npeackasaHus NPEIeNbHBIX COCTOSHUNA C BH3yalM3alMed MPUOIIKEHUs K TpaHUIaM
6e30macHoOi SKCIUTyaTalluu KOHCTPYKIUH.

KeiicNe3. OnTumMu3anusi yKJIOHOB KPOBJIH Yepe3 aHAJIN3 NPOU3BOJIHBIX

Onucanue:

VYToJ1 HakJIOHA KPOBJIH BIMSAET Ha CHETOBYIO HArpy3ky, 3((eKTUBHOCTh BOJOOTBOJA M PACXOJ
MaTtepuanoB. CyIIecTByeT ONTUMAJbHBIA YKJIOH, MUHUMHU3UPYIOIIMNA oOOIIMe 3aTpaThl Ha
CTPOUTENIBCTBO U DKCIUTyaTalHio. 3agada TpeOyeT Moucka sKCTpeMyMa (pyHKIUH 3aTparT.

Hean:

PazpabGotare anropurM NOUCKAa ONTHUMAJIBHOIO YIJIa HAKJIOHA KPOBJIM IYTEM BBIYHCICHHS
MIPOU3BOIHON (DYHKIIMM CYMMAapHBIX 3aTpaT U HAXOXKICHUS TOYEK MUHUMYMA.

OsxupaeMblil pe3yJbTar:

Cucrema pacyera, aBTOMaTHYECKU ONPEAEISAIONIAs ONTUMAIbHBINA YKJIOH KPOBJIH /IS 3aJaHHBIX
KIMMAaTUYECKUX YCIOBHUH ¢ 00BbSICHEHHEM Yepe3 aHaJIN3 CKOPOCTH U3MEHEHHs 3aTpar.

KeiicNe3 Ontumusanus runepnapaMeTrpoB HeiipOHHOM CeTH € MCIOJIBL30BAHMEM METOA0B
ONTMMM3AIUH, OCHOBAHHBIX HA NPOU3BOIHBIX M MONCKE IKCTPEMYMOB

Onucanue: rUnepnapamMeTpsl HEHpOHHON ceTH (CKOpOCTh 0OO0yueHHs, KO3((UIUECHTHI
peryJsipu3alnmn) CyImecTBeHHO BIUSAIOT Ha KauecTBO Mojenu. Py4ynoit moxgbop Tpedyet Gombimx
BBIUUCIUTENBHBIX ~ pEeCypcoB.  ABTOMaTHYecKas  ONTHMMM3AlMs  TUIEpIapaMeTpoOB €
HCIIOJIb30BAaHUEM TPAJNEHTHBIX METOJ0B (OCHOBAHHBIX Ha IIPOU3BOJHBIX) MOMKET YCKOPHUTH
Iporuecc.

Hean:

Peanu3oBaTh anropuT™M ONTUMH3AIMK TUIIEPIIAPAMETPOB HA OCHOBE I'PaJMEeHTHON MH(OpMAIH
(HampuMep, METOJOM HAMCKOpEHIero Ciycka) ajas HeMpOHHOW ceTH, oOyueHHOW Ha Habope
naHHbix MNIST.

MaremMaTu4ecKuil THCTPYMEHTapUI:

o IIpon3BoaHbIe (TpaAMEHT IO TUIIEpIIaApaMETPaM )

o IIpenens! (CXOAUMOCTh ATOPUTMA ONTUMH3ALIH)

° [TocnenoBarenbHOCTH (TIOCIIEOBATEIBHOCTh 3HAYEHUH TUIeprapaMeTpoB M (yHKIHH
IIOTEPB)

OsxkupaeMblii pe3yJbTar:

MHTEPaKTUBHBIN cKkpunT Ha Python, xotopsrii oOydaer mpoctyio HeiiponHyto cetb Ha MNIST,
ONTUMH3HUPYET CKOPOCTh 00ydeHus (o) u kodppumument L2-perynspuzanuu (A) ¢ TOMOIIBIO
I'PaJIMEHTHOTO CITyCKa, BU3YaJH3UPYET MPOLECC ONTUMU3ALNK (M3MEHEHUE THIIEPIIapaMeTpOB U
(GYyHKINU TIOTEPB).

JI71s1 CTyIEHTOB € OTpaHUYEHHBIMY BO3MOKHOCTSIMHU 3/10POBbS IIPEyCMOTPEHBI JOIIOJHUTEIILHBIE
WH/IMBU/yaIbHbIE KOHCYJIBTAIlMH, HA KOTOPBIX MPEIoiaBaTellb MOAPOOHO Pa3bsICHSIET CIO0XKHBIC
acTeKThl TUCHMIUIMHBI, MOMOTAeT aJanTUPOBaTh IPAKTHYECKUE 3aJaHus U OOecreyrBaeT
CHELUANbHBIE YCIOBHUSA Ui OCBOCHHS METOAOB pPAa0OTBl C CHCTEMaMH HCKYCCTBEHHOTO
nHTesuIeKTa. HIMBUAyanbHBIM TOAXO IIO3BOJISET TAKUM CTYACHTaM IOJHOLICHHO Y4aCTBOBAaTh
B y4eOHOM IIpoIIecce U IOCTUTATh TPEOYyEeMbIX Pe3yIbTaTOB 00yUeHHS.
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7. IlepeyeHb WHGPOPMALUMOHHBIX TEXHOJOTHH, HMCHOJb3YeMbIX IPH OCYILIECTBJICHHHU
o0pa3oBaTeIbHOIO Mpouecca

7.1 Ilepeyenb HHGPOPMANMOHHO-KOMMYHHKANMOHHBIX TEXHOJIOTHH

1. O6naunble TIATPOPMBI U CEPBUCHI

cloud.ru,YandexCloud, AWS/GCP/Azure— o61a4Hble BEIYUCICHUS

2. CucteMsbl ynpaBJeHUs BEPCUSMH U KOJTabopaiuu

Git/GitHub/GitLab — KOHTpoJIb Bepcuii KoJla U COBMECTHasI pa3padoTka

3. Cucrema ympasnenus oOyuennem Moodle — ciaga pabot

4. IlpoBepka MHAMBUAYAJIbHBIX 3aJaHUN U KOHCYJBTUPOBAHUE IOCPEIACTBOM 3JIEKTPOHHOU
MOYTHI.

5. Ucnonp30BaHue 3JEKTPOHHBIX MPE3CHTAMM TPU MPOBEJACHNUHN JICKIIMOHHBIX U Ja00paTOPHBIX
3aHATHUH.

6. Mcnionp30BaHNEe MaTEMAaTHUYECKUX MTAKETOB MPH BHIMOJIHEHUH WHAWBUYATbHbIX 3aaHUH.

7. CnpaBouHo-nipaBoBas cuctema «Koncynprant Ilmoc» http:/www.consultant.ru

8. ITopran oTkpeITHIX naHHBIX Poccuiickoit @enepepanmu https://data.gov.ru

9. ba3a OTKpBITBIX JaHHbIX MMUHHUCTEpCTBA TpyAa U COLMAIbHOW 3amuTel PO
https://rosmintrud.ru/opendata

10. ba3za nannbix Hayunoii anekrponnsiii oubimorekn eLIBRARY.RU https://elibrary.ru/

11. baza nannabix Beepoccuiickoro HHCTUTYTa Hay4HOU 1 TexHuueckoi napopmaru (BUHUTH)
PAH http://www2.viniti.ru/

12. ba3bl 1aHHBIX U aHATUTUYECKHE MyOIUKAUU « Y HUBEPCUTETCKast MH()OpMAIIMOHHAs CUCTeMa
POCCHS» https://uisrussia.msu.ru/

13. INonuas maremaruyeckas 0a3a qanubix zbMATH https://zbmath.org/

14. www.statlab.kubsu.ru

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

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

7.2 IlepedyeHb HEOOXOAMMOI0 MPOrPAMMHOIO O0ecTeYeHusl.

1. Omnepanuonnas cucreMa MS Windows.

2. WuterpupoBanHoe oducHoe npunoxenue MS Office.

3. [MporpammuOe oOecrieueH e A1l OpraHU3aIMy YIPABISIEMOT0 KOJUICKTUBHOTO H
6e3omacHoro nocrymna B MIHTEpHET.

4. S3p1ku iporpammupoBanusi: Python

5. Google Colab — o6naunas cpena /st BeinonHeHus koaa Ha Python ¢ GPU/TPU

8. MarepunanbHO-TeXHU4YECKOe o0ecredeHne Mo JUCHUILIHHE (MOAYJII0)
Bupryanbueie wmammsbl, kinactep Managed Kubernetes u  pecypcst GPU B oOmake
MpeOCTaBIACTCS UHAYCTpUanbHbIM naptHepoM [TAO «Coepbank»:

Komn-Bo En.

Ne IIponyxr [TapameTpsl npoaykra Kon-Bo e ——

Bupryanenas BuptyansHas mamuHa 10%

! MalivHa vCPU 2 vCPU 4 RAM ! 60 I
OC Ubuntu 22.04 1 116,

CucremHsIit 1uck SSD 1 [T

10 o

Apenna my6amuHoro P 1 T
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Bupryanpnas mammza ¢ GPU

Mzglpg:ibg‘i‘,% NVIDIA® Tesla® V1002 GPU 1 IIIt
8 vCPU 128 'b RAM
OC Ubuntu_24.04 1 LT
Cucremubi guck SSD 1 106\
2000 o
Jnck SSD 1 106y
4096 o
Jnck SSD 1 106y
4096 o
Apenna my6amuHoro P 1 T
3 K8S Master node 8 vCPU 16 RAM 1 LT
Worker node 10% nons 4 vCPU 5 1
32 RAM T
Worker node SSD-NVME 64 o
Apenna my6auusoro P 1 T
ML Inference
4  Instance Type Bpems paGoTsl B Mecsil 40 q
GPU
Hncranc 8 x NVIDIA® H100
NVLink PCle 160 vCPU 1520 1 LT
GB RAM
KonuuecTBo 3anpocos k ML- 1 Min.
MOJICIISM T
Koam ML-mopeneit 160 o
5 LLM Tokensr GigaChat 2 Max 50 l\f&f
. MaH.
Tokensl Embeddings 400 T

JlononmHuTENbHBIE 00JauHBIE PECYPCHI PEAOCTABISIOTCS TEXHOJIOTHYECKUM apTHepoM Y andex
Cloud.

Bun pabot

MartepuanbHO-TEXHHYECKOE 00eCTIeUeHUE TUCITUTUTMHBI
(MoOIyJIsl) U OCHAIIIEHHOCTh

JlexMoHHEBIE 3aHATUSI

JlexuvoHHass ayAUTOpUs, OCHAIEHHAs IPE3CHTALlMOHHON
TEXHUKOH  (MPOEKTOp, JKpaH, KOMIBIOTEP/HOYTOYK) H
COOTBETCTBYIOIIUM TIporpaMMHbIM obecrieueHuem (I10), mocka
Ayn. 129, 131, 3016, 305, 307

JlaGopaTopusi, yKOMIUIEKTOBAaHHAs TEXHUYECKHUMH CPEICTBAMH

2. o0yyeHHss ~ —  KOMIBIOTEpPAMH C  COOTBETCTBYIOIIUM
JlaGopaTopHbIe 3aHATHUS
IporpaMMHBIM oOecrieueHreM, MapkepHas jaocka. Ayza. 101,
106, 106a
3 ['pynmnoseie Aynutopus, YKOMIUIEKTOBAaHHas MAapKEpHOM JIOCKOM U
" | (MHAMBUAYATLHBIE) OCHAIlIEHHAsI KoMIIbIoTEpoM. Aya. 129

KOHCYJIbTallun
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Texymui KOHTPOIIb,

Aynutopus, YKOMIUIEKTOBAHHas MAapKEpHOM JIOCKOM U

4. IIPOMEKYTOYHAS OCHaIlIEHHasI KOMITbIoTepoM. Ay, 129
aTTeCcTamus
Kabuner nns camMoCTOSTENbHOW  paboOThl, OCHAIIEHHBIH
KOMIIBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO TMOAKIIOUECHUS K
5. cetu «MHTEpHET», IpOrpaMMONl 3KPaHHOIO YBEIUYECHHUS U

CamocrosTenbHas pabora

00ECIIEYeHHBIH OCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
oOpa3oBaTenpHyl0 cpeny yHuBepcutera. 102-A M 4nTaNbHBINA
3ai

[Tpumeuanue: Kontkpernszauus ayauropuil U ux ocHauenue onpenensercs OIIOIL.




